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Meroanueckue yka3zaHus 1Mo JUCIUIUIMHE « TeTeKOMMYHUKAITMOHHBIC
YCTPONCTBA MPHU TEHEPAIIUU U PACTIPEICTICHUH YJICKTPOIHEPTUI COJEPIKAT
3aJIaHus IS O0yJarOIINXCs, HEOOXOAMMBIC TSl PAKTHYECKUX 3aHSATHH.

[IpopaboTka NpeyI0KEHHBIX 33JaHHUI MO3BOJIUT CTYI€HTaM PUOOpPECTH
HEOOXOIMMbIC 3HAHUS B 00JaCTH N3y9aeMOM JUCIUTIIHHEI.

[Tpenna3naueHsl A o0ydaronuxcs HampapieHus nmoarorosku 11.03.02
WNH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CHCTEMBI CBSI3U. HampaBieHHOCTh
(mpodup) " UHPOKOMMYHUKAITMOHHBIE TEXHOJIOTHH OOBEKTOB SHEPTETUKH
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BBEJIEHUE

IIpy wu3ydyeHunm Kypca Hapsgy C OBJQJEHUEM CTYAEHTAMH TEOPETUUECKUMU
HOJIOKEHUAMU yJeJIAeTCsl BHUMAaHUE IPUOOPETEHUIO MPAKTHUECKUX HAaBBIKOB, C TEM, YTOObI OHU
CMOTJIM YCHEITHO IPUMEHSTh UX B CBOEH MOCeayomei padore.

enbro uzydyenus: AucuuIuinHbl "' TeleKkOMMYHUKAIIMOHHBIE YCTPOMCTBA IIPU T€HEPALUK U
pacnpeneseHuu 3JIEKTPOIHEPrUn” SBJISETCS OBJIAJIEHUE CTYAECHTAaMU 3HAHWSIMH, HaBbIKAMHU U
YMEHUSAMH B 00JacTu Teopun GopMHUpOBaHuUs, IprueMa u 0opadboTku curnainos B CMC.

B pe3ynbTare 0CBOCHUS JaHHOH AMCHUILUIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETCHIIUU
y 00y4aroIierocs:

[1K-1.4: TIlpencraBnsieTr NpUHOMIIEI pabOTBl  00OPYHOBaHHMS CUCTEM COTOBOW  CBSI3H,
TEOPETUYECKHE OCHOBBI UX IIOCTPOEHUS U 00CTYKUBAHUA.

N3yuuB 1aHHBIN KypC, CTYIACHT IOJIKEH:

3HaTh: Ha3HAu€HHE ABTOMATHU3UPOBAHHOM CHUCTEMbI TUCIETYEPCKOrO YIPaBJICHUS
(ACY) B aHEprocucTemMax.

YMeTh: peanu3oBbIBaTh IPOrPaMMBbl  3KCIEPUMEHTAIBHBIX MCCIEIOBAHUN, BKIIIOYAs
BBIOOP TEXHUYECKUX CPEACTB U 00pabOTKY pE3yIbTaTOB.

Brnanets: cucremoii c6opa, 00pabOTKH U nepesadn TeaeMeXxaHn4ecKol HH(popMaluu 1o
CETSIM CBSI3U.

Peann3anus KOMIETEHTHOCTHOTO MO/IX0/Ia MPelyCMaTPUBAET LIUPOKOE UCIIOIb30BAHUE B
y4eOHOM TIpOIlecCe AaKTHBHBIX W WHTEPAKTHUBHBIX (OPM TpOBENCHHS 3aHATUH (pa3bop
KOHKPETHBIX CUTyaluii, coOeceloBaHME) B COYETAaHMM C BHEAYAUTOPHON pPabOTON C IIeJblo
(GopMUpPOBaHUS U PA3BUTHS NPOPECCHOHATBHBIX HABBIKOB Y 00YYarOIIHUXCS.

JIekuMOHHBIN Kypce siBisieTcs 0a30M A MOCIEAYIOIIEro MOJIY4YEeHUs O0y4aroIUMUCS
IIPAKTUYECKUX HABBIKOB, KOTOPbIE MPUOOPETAIOTCS HAa MPAKTUUECKUX 3aHATHUSAX, IPOBOAUMBIX B
aKTUBHBIX (OpMax: JeJOBbl€ UIPBl; CUTYallMOHHbIE CEMHHApbl. MeToauka NpPOBEICHUS
IPAKTUYECKUX 3aHATUH U UX COJAEpXaHHE TMPOJUKTOBAHbl CTPEMIICHHEM KaK MOKHO
3 peKTUBHEE pa3BUBATh Yy CTYAECHTOB MBIIUICHUE U UHTYHULUIO, HEOOXOIUMBbIE COBPEMEHHOMY
CHenuainucTy. AKTUBHBIE (POPMbBI CEMHMHAPOB OTKPBIBAIOT OOJIbIINE BO3MOKHOCTH /71l TPOBEPKU
YCBOEHHS TEOPETUYECKOI0 U IPAKTHUECKOT0 MaTepuasa.



IIpakTuyeckoe 3ansaTHe 1 YpoBHEBas CTPYKTypa MOJIEJICH CUCTEMBI TIepeaaun JaHHBIX U
CHUCTEMBI TEJIEMEXaHUKH.
Heas 3ansatus: [lpuoOperenne 3HaHMN 00 YPOBHEBOW CTPYKTYpe MOJENEH CHCTEMBI
NepeIavn JaHHBIX U CUCTEMBbI TEJIEMEXaHUKH.
Bonpocs! 1i1s1 06cyxaeHus.
1. Tenemexanuka B SHEpreTUKE.
2.CucremMa aBTOMaTHYECKOIO PETYJIUPOBaHUS.
3.CpenctBa coopa u nepegaun uapopmanuu (CCITN).
4.Cetp ACKYD.
3aganue.
Pacyer TexHMUECKHUX XapaKTEPUCTUK 10 BApUAHTaM.

IIpakTnyeckoe 3ansaTue 2 [lepenada u npuém TeieMeXaHMUECKUX CUTHAJIOB.
Henp 3anaTHA: PacueT TEXHUYECKUX XaPAKTEPUCTUK TEIEMEXaHUYECKUX CUTHAJIOB.

Bonpocsl 1151 00cyx1eHus
5.OcHOBHBIE TIOHATHS TEOPUH WH(POPMAIIMH TPUMEHHUTEIBHO K TUCTIETYEPCKOMY U
TEXHOJIOTHYECKOMY YIPABIIEHUIO B SHEPrOCUCTEMAX.
6.0CO0CHHOCTH TENIEMEXaHUKH TOPOJCKUX DIIEKTPUIECKUX CETEH.
7.CpencTBa U CUCTEMBI TEIEMEXaHUKHU.
8.CurHaibl aHaJIOTOBBIC, TUCKPETHBIEC, MOAYJIUPOBAHHBIC.
9.Konuposanue nndopmanumu.
3aganue.
Pacyer TexHHUECKHUX XapaKTEPUCTHUK 10 BapUaAHTaM.

HpaKTH‘leCKOG 3aHATHE 3 ABTOMAaTHYECKHUE CHCTEMBI peryjinpoBaHun OTOIIJICHUA,
BCHTUJAIOUH, TOPAYCTO BOI[OCH8.6)I(6HI/IH.

Hean 3anaTus: PacyeT cuctemMbl peryiaupoBaHus OTOIVIEHUS, BEHTUIISIUU, TOPSIYETO
BOJIOCHAOKEHUS.

Bonpocs! nus 00cyxneHust
9.KoaupoBanue nHpopmanmu.
10.Tenemexannvyeckne KOMIJIEKCHI, 00IIasi XapaKTEPUCTHUKA.
11.MuxkpornpoueccopHble KOMIUIEKCHI TEIEMEXaHUKH.
12.0T106pakeHue TeneMexaHn4ecko nHHOpPMaIIUK.

3ananue
[TponsBecTr pacyueT COrJIaCHO BBIJAHHOTO BapHAHTA.

IIpakTnueckoe 3anaTne 4 OTOOpakeHUE TeIeMEXaHNYECKOW HH(OPMALINH.

Henp 3aHATHA 3aKIIOYAETCS B O3HAKOMIJIEHMM M IPAKTHUYECKOM IIPUMEHEHHUH METOOB
0TOOpaXKeHUsI TeJeMeXaHn4ecKoi nH(popMaLuu.

Bonpocs! nuis1 06cyxneHust
13.Ilepenada n MpUEM TEIEMEXaHUUECKUX CUTHAJIOB.
14.Cuctemsl c6opa, 00pabOTKH U Mepeauu TeJeMexaHnyeckoi HHpopMaIum.
15.ABromarn3anus Ha TOC.
16.ABTOMaTHYECKHE CUCTEMBI PETYIMPOBAHUS TEIJIOCHAOKEHHUS.

3ananne
[TpousBecTr pacyeT COrIaCHO BBIJAHHOTO BapHaHTA.
5
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6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIUHBI (MOAY JIST)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3narenscTBO, TOX | Anpec
JI1.1 |B.H. Mupusriii, HW. |[Ipukiagnas MmeTposorus: yaeoHoe mocobue , 2012 https://ntb.
MaxkapoBa donstu.ru/c
ontent/prik
ladnaya-
metrologiy
a
ABTOPBI, COCTaBUTENHN 3ariaBue W3narensctBO, TOX Anpec
JI1.2 |T.A. Cxopuk, H.A.  [Merponoruyeckoe obecredeHue, CTaHIapTH3ALMS, , 2013 https://ntb.
Crpaxosa, H.I1. cepTudUKaIy ¥ SKCIepTH3a: yuyeOHoe nocodue donstu.ru/c
Tankuna ontent/metr
ologichesk
oe-
obespeche
nie-
standartiza
ciya-
sertifikaciy
a-i-
ekspertiza
JI1.3 |Kaiinosa B. H., MeTpostorus, CTaHAaPTH3AIHS U CEPTHHUKALIUSL. , 2015 http://e.lan
I'pebnea T. H., ITpakTHKyM book.com/
Tecnenko E. B., books/elem
Kymukosa E. A. ent.php?
pll_id=61
361
JI1.4 |BunorpamoBa A. A., [3akoHomaTenbHAsI METPOJIOTHS: yueOHOE mocobue , 2018 https://e.la
VYmaxos 1. E. nbook.com
/book/1068
74
JI1.5 |T'ony0, O. B., Cypkos, |CTanaapTu3aiusi, METpOJIOTHs U cepTUHHUKALINS: Capatos: http://www
U. B., TTo3HsKOBCKHIA, | y4eOHOe ocobue By3oBckoe .iprbooksh
B. M. obpaszosanne, 2014 |op.ru/4151.
html
JI1.6 |ITymoBkuH, A. I1., MetpoJiorus 1 pagiou3MepeHust: yueOHoe mocodne TamboB: http://www
IManacioxk, FO. H. TamboBckuit .iprbooksh
roCylapCTBeHHbIH | Op.ru/6411
TEXHUYECKHUIT 3.html
yausepcuret, ObC
ACB, 2011
6.1.2. JlonoJiHNTeIbHAS JTUTEPATYpPa
ABTODBI, COCTABHTEITH 3arnaBue WznatenscTBO, TOA | Ampec
JI2.1 |Acraiikun, A. 1., Mertposorus u paguousmMepeHus: yueOHoe nocobue Capos: Poccuiickuii | http://www
ITomaskos, A. I1., (dhenepanbHbIii .iprbooksh
[ep6axk, 1O. I1., SIIEPHBIN LIEHTP — op.ru/1844
Acraiikun, A. U. BHUND®, 2010 0.html




J12.2

Jlrotukos U. B., MeTposorust ¥ paiHnOU3MEPEHHs: YIEOHNK KpacHospck: https://bibli

@owmuH A. H,, Cubupckuit oclub.rufin

Jleycenxo B. A., (hemepanbHbIA dex.php?

Bukropos /1. C., YHUBEPCHUTET page=book

dutonoB A. A. (CDY), 2016 &id=4973
46

6.1.3. MeTtonnueckue pa3padoTku

ABTODBI, COCTaBUTENHN 3ariaBue W3narensctBO, TOX Anpec

JI3.1

AI'TY; coct. AT PyxoBozcTBO Ui IpenoasaTenei no opranuzanuu u  (Pocros v//1.: W1 https:/Intb.
CanoxHIKOBa IJTAHUPOBAHUIO PA3TIMYHBIX BUIOB 3aHATUN U Ar'TY, 2018 donstu.ru/c
CaMOCTOSTENbHOHN paboThl 00ydaromuxcs B JJoHCKOM ontent/ruko
roCy/IapCTBEHHOM TEXHUYECKOM YHHUBEPCUTETE: METONL. vodstvo-
yKa3aHusI dlya-
prepodavat
eley-po-
organizacii
-i-
planirovani
yu

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKANMOHHOI ceTn ""MHTepHeT"

Ol

MeTtpoorus u 3MeKTpOpaAnON3MEPEHNS B TEIEKOMMYHHUKAIIMOHHBIX CHCTEMaxX [ DNEeKTPOHHEIN pecypc]: yueOHoe
nocobue/ C.U. Bopunpko [u ap.].— DnekTpoH. TekcroBble qanHbie.— M.: ['opsiuast aunus - Tenekom, 2012.—
360 c.— Pexum nmocryma: http://www.iprbookshop.ru/11998.— DBC «IPRbooksy, o napoJto

32

Eropos 10.H. Metposorus u TeXxHu4eckue u3MepeHus [DIeKTpoHHBLI pecypc]: cOOpHUK TECTOBBIX 3a/laHuil 1o
paszaeny AMCUMIUTHHBL «MeTponorus, crannaptusamnus u ceprudukanus»/ Eropos FO.H.— DnekTpoH. TeKCTOBBIC
JaHHble.— M.: MockoBckuil rocyapcTBeHHBIH cTpoutenbHblit yausepeuret, 96C ACB, 2012.— 104 ¢.—
Pexxum nocryma: http://www.iprbookshop.ru/16371.— 3BC «IPRbooksy, o maposto

23

Tony6 O.B. Crannaprusanusi, MeTpoJiorust U cepTudukarus [I1eKTpoHHbIH pecypc]: yuebHoe nocobue/ I'omyo
0.B., Cypkos 1.B., [To3uskosckuit B.M.— DnekTpoH. TekcToBbie AaHHbie.— Caparos: By3oBckoe oOpa3oBaHue,
2014.— 334 c.— Pexum nocryna: http://www.iprbookshop.ru/4151.— 3BC «IPRbooks», no napouto

D4

Buceposa B.A. Metposorusi, craHnapTu3anus U ceptudukanus [ DIeKTpOHHBIN pecype]: yueOHoe nmocodue/
buceposa B.A., lemunosa H.B., fIkopeBa A.C.— DnexTpoH. TekcToBble nanHbie.— CapaToB: Hayunas xxura,
2012.— 159 c.— Pexum nocryna: http://www.iprbookshop.ru/8207.— 3BC «IPRbooks», no napouto

25
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METOANYECKHUE YKA3ZAHUSA

10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT
1o aucuuininae «be3zomacHocTh u 3anmra nHpopmanmu ;i1 ACY TI»
JUTA CTYJICHTOB HaNpaBJICHUS MMOATOTOBKHU
11.03.02 MadhoKOMMYHHUKAITHOHHBIE TEXHOJIOTHN U CHCTEMBI CBSI3H
HanpasnenHnocts (npoduis) «MHOOKOMMYHHUKAITMOHHBIE TEXHOJIOTUU
00BEKTOB YHEPTETUKH



Beenenue

B Hacrosimiee Bpemsi BO BCeM MHUPE Pe3KO MOBBICHIIOCHh BHUMAHUE K TIPO-
Osieme MHGOPMAMOHHON 0€30MacHOCTH. ITO OOYCIOBIICHO IMPOIECCaMH CTpe-
MUTEIBHOTO PACHIUPEHHS MIOTOKOB WH(MOpMAINK, MPOHU3BIBAIOIIUX BCe chepbl
KU3HH 00IIIeCTBA.

Nudopmanust 1aBHO nepectania ObITh MPOCTO HEOOXOAUMBIM JIJIsl TIPOU3-
BOJICTBA BCIIOMOTaTENIbHBIM PECYpCOM WM MOOOYHBIM MPOSIBICHUEM BCSKOTO
pona nestenbHOCTH. OHA MpUOOpesia OUIYTUMBIM CTOMMOCTHOM BEC, KOTOPBIA
YETKO OIpPEEISIeTCsl peaibHON MPHUOBUIBIO, TOJIy4aeMOW MPU €€ UCIO0JIb30Ba-
HUW, WIA pa3MepaMu yiiepoa, ¢ pa3HOW CTEMEeHBbI0 BEPOSTHOCTH HAHOCHMOTO
Biajenbiy uHpopManuu. OIHAKO CO3AaHUE UHIYCTPUHU HepepadoTKu UHGOP-
Malliy TMOPOXKIAET LEJbIN psijl CIOXKHBIX IpoosiieM. OaHOoM U3 Takux npobiem
ABIIIETCS HAaJKHOE OOecleueHNEe COXPAHHOCTH W YCTaHOBIEHHOTO cTaryca
uHboOpMaIK, MUPKYIUPYIOMeH U o0padaThiBaeMoil B MH(OOKOMMYHUKAIIMOH-
HBIX CHCTEMaX U CETSX.

B naHHBIX METOAMYECKUX YKa3aHUSIX pa3paboTaHbl J1abopaTOpHbIE
paboThI 1o TUCUUTLIAHE «Hndopmarmonnas 0€30MmacHOCTh
aBTOMATU3MPOBAHHBIX CHCTEM», HAlpaBJICHHBIC HAa MCCIICIOBAHNUE IPUHIIAIIOB
MOCTPOEHUS M TapaMeTPOB  OCHOBHBIX Y3JI0B, OOECIEUMBAIOIIMX  3aIIUTY

uHbopMaIuu.



1. TEOPETHUYECKUWE CBEJIEHUA
1.1. IIpoGJieMsbl 321 THI HH(pOPMALIUU

B Hacrosiiiee BpeMst BO BCEM MUpPE PE3KO MOBBICHIIOCh BHUMaHUE K MPO-
o6meme MH(MOPMAIMOHHON 0€30MacHOCTH. DTO O0YCIOBIECHO MPOIECCAMU CTpe-
MUTEJIBHOTO PAaCUIMPEHUs] TOTOKOB MH(OPMAIINU, TPOHU3BIBAIOIINX BCE CQephbl
JKU3HU 0OIIlECTBa.

HNudopmanius gaBHO nepectana ObITh MPOCTO HEOOXOAUMBIM I MIPOU3-
BOJICTBa BCIIOMOTATEIBHBIM PECYPCOM WM MMOOOYHBIM IMPOSIBICHUEM BCSKOTO
pona neareiabHocTd. OHa MpHOOpena OIIyTUMBIH CTOMMOCTHOM BEC, KOTOPBI
YETKO ONPEIENIEeTCS pealbHOM MpUObLIbIO, MOTydaeMON MpPHU €€ HCIOJIb30Ba-
HUM, WIK pa3MepaMu yiepOa, ¢ pa3HOW CTENEHbI0 BEPOSTHOCTH HAHOCHUMOTO
Biazenbly uHpopManuu. OQHaKo co3daHME MHAYCTpUU HepepaboTKu HHPOp-
Malliy MOPOXKIAET LEJbIN psijl CIOKHBIX IpoosieM. OaHOM U3 Takux npobdiem
ABJIIETCS HAJIEKHOE O0ecleyeHue COXPAHHOCTH W YCTaHOBJIEHHOTO cTaryca
uHbopMaIuy, LIUPKyJIUpyromed u oOpabarbiBaemMoii B HH(pOpMaAIMOHHO-

BBIYHCJINTCIIBHBIX CUCTEMAX U CCTAX.

[TosiBieHME TII00ATBHBIX KOMIBIOTEPHBIX CETEH CIIENIajio MPOCTHIM ITOTY-
YeHue J0CTyna K nHpopMaluu, Kak sl OTASIbHBIX MMOJb30BaTeICH, TaK U JJIs
Oospiux opranu3anuii. Ho 1erkocTh M BBICOKAsi CKOPOCTh JOCTYIA K JaHHBIM
IIPH TTIOMOIIM KOMIIBIOTEPHBIX CEeTeH, Takux Kak Internet, raxke caenanu 3Ha4H-
TEJIBLHBIMU CJICAYIOIINE YIPO3bl OE€30IMACHOCTH JJAHHBIX MPH OTCYTCTBUU MEP MX

3aIUTHI:

® HEABTOPHM30BAHHBIN JIOCTYN K HH(POPMAITUH;

® HEABTOPU30BAHHOE U3MEHEHUE HH(pOopMaIIU

® HEABTOPHU30BAHHBIN JIOCTYI K CETSIM U CEPBUCAM;

e [[pyrH€ CETEBbIC AaTaKWh, HAIpPUMEP, MOBTOP NEPEXBAYEHHBIX paHEE
TpaH3aKIMi ¥ aTaku TUMa "0TKa3 B OOCITy)KUBaHHUH'".

[Ipu o00paboTke MH000M 3HAUMMOM HWHQpOpPMAIUU TIPU TOMOIITU oT-

ACJIBHOI'O KOMIIBIOTECPA, a TEM 0oJiee B CCTH, BOSHUKACT BOIIPOC O €€ 3alIHUTC OT



HECaHKIIMOHUPOBAHHOTO JIOCTyNa M Hcmosib3oBaHus. Haubonee pacmpocTtpa-
HEHHBIN B KOMIBIOTEPHBIX CHCTEMaX CIOCO0 3allUThl — KCIIOIH30BAHUE Mapo-
neit — Oosee MPUTOMEH IS 3alUThI JIOCTYMA K BBIYMCIUTEIBLHBIM pecypcam,
HEXENH IS 3aluThl HHGOPMAIKKH. ITO CBOCOOPA3HBIN dKpaH, OTTOPaAKUBAIO-
M 3aKOHHBIX TOJIb30BaTeNIe CUCTEMBbl OT TOCTOPOHHMX, MPOMJIA CKBO3b KO-
TOPbIH, KBATU(PUIIMPOBAHHBIN MOJIb30BATEIb MOJIYYAET JOCTYI MPAKTUYECKU KO
BCcel MHGOpPMAIIUH.

B Hacrosiee BpeMs HCKIIOYUTENIBHO BAXKHOE 3HAYEHHE B pa3HbIX 00Ja-
CTSIX IPUOOPENH BOMPOCHI, CBA3aHHBIE C COXpaHEHUEM U Mepenadeil KoHpuaeH-
uaiabHOM MH(popMaluu. Bo3HUKarolue Npu 3TOM 3a/1aud PEIIaeT Kpunmozpa-
@us — HayKa 0 MeTojax MnpeoOpa3oBaHusl UHPOPMALIMU B LETSAX €€ 3alIUTHI OT

HE3aKOHHBIX I10JIb30BaTECIICH.

PeTpocnekTuBHBIN B3IJIsA HAa MCTOPHUIO Pa3BUTUSL KpUIITOTpapuH, Kak
CHEU(PHUUECKYI0 00JIaCTh YEIOBEUECKOW NEATENbHOCTH, MO3BOJSET BBIICIUTD
TPU OCHOBHBIX Iepuojaa. IlepBrbiil, Hanboaee MPOJOKUTENBHBIA, — 3TO 3M0Xa
"pyuHoil kpunrorpadun". Ee Hauasmo tepseTcs B MIyOOKOW JPEBHOCTH, a OKOH-
yanue npuxoautcs Ha 30-e ronpl XX Beka. Kpunrorpadus nponuia myTh OT Ma-
THYECKOr0 MCKYCCTBA 1O BIIOJHE INMPO3aMYECKOM TMPUKIAAHOW CHEUUATBHOCTH

YWMHOBHHUKOB JUIIJTIOMAaTHYCCKHUX U BOCHHBIX BECIOMCTB.

Bropoii nepuox — co3laHue U MIMPOKOE BHEAPEHHE B MPAKTUKY CHayaia
MEXaHUYECKHUX, 3aTEM AJIEKTPOMEXAHUYECKUX M AJIEKTPOHHBIX YCTPOMCTB MmHU(-
POBaHMUsI, OPTaHU3ALNS LIEJIBIX CETEW 3aCEKPEYEHHOM CBA3U. Ero HadamoM Mox-
HO cuMTaTh pa3paboTky ['mndeprom Bepramom (G.Vernam) B 1917 roay cxembl
TesnerpagHoi MHUQPPOBaIbHON MAaIIMH, WCHOJB3YIOLIEH 00HOpPA308yI0 2amMMy,

puc.l.1.



OTrpasuTeNs Monyverens

MICTOYHMK Besog
7 Co0blyeHHA COOBLLBHHRA N
Cymmarop CyMMETOD
Teiep | 4 | {Teiwmop
SallMpRoBAHHLIA
noTOK
Koy KoM
Cwbigarene CuMTLIRATEN
OnHopasnaan NaHTa OnHOpE30REA NaHTA

Puc. 1.1. lludpoBanue meronom Bepuama

K cepennne 70-X TOAOB ¢ pa3BUTHEM Pa3BETBICHHBIX KOMMEPYECKUX CE-
TEW CBSA3M, JEKTPOHHOW MOYTHI M INIOOAIBHBIX MH(POPMALMOHHBIX CUCTEM Ha
NEPBBIN IJIaH BBIIUIM HOBbIE MPOOJIEMBbI — MPOOJIEMBbl CHA0XKEHUS KIIIOYaMH U

HpO6J’IGMBI MOATBCPKACHUSA ITOJJIMHHOCTH.

B 1976 rony amepukanckue yuaensie Yutdwmin Anddu (W.Diffie) u Map-
i Xemmmad (M.Hellman) npeamoxxunu aBa HOBBIX MPHHIIMIIA OPraHU3AIUN
3aCEKPEUYCHHON CBs3U 0€3 MpEe/BapUTEIHLHOTO CHAOKEHHS a0OOHEHTOB CEKpPET-
HBIMH KJTFOYaM¥ MIH(PPOBAHUS — MPUHITUIT TaK Ha3bIBAEMOTO OMKPbINO20 WUGh-
PO6aHUs ¥ TIPUHIIATI OMKPHINO20 pacnpedenerust Kaitoyei. ITOT MOMEHT MOKHO
CUMTATh HAYaJOM HOBOTO INEPHOJa B pa3BUTUHU Kpuntorpaduu. B Hacrosimee
BpEMs 3TO HANpaBJICHHE COBPEMEHHON KpunTorpaduy ouyeHb MHTCHCUBHO pa3-

BHUBACTC.

1.2. U3 ucropuu kpunrorpadpuu

[TonsiTue “6e30macHOCTh”’ OXBATHIBAET IIMPOKUNM KPYr HMHTEPECOB, Kak
OTIEJBHBIX JIMIL], TAK U LIEJIBIX FrocyAapcTB. Bo Bce uctopuyeckrne BpeMeHa

CYIIIECTBEHHOE€ BHUMAHHE YJIEJSIIOCh MpobsieMe MHPOpMAIIMOHHON 0e3-

OMAaCHOCTH, 00ECTICUEHNIO 3aITUThl KOHPHUICHIIMAIBHON WH(OPMAITUU OT O3HA-



KOMJICHH:, KpaXKu, MOL[I/I(I)I/IKaIII/IH, IHOAMCHBI. Pemenuem stux BOIIPOCOB 3aHU-

MaeTcsi Kpunmozpagus.

Puc. 1.2. /I>xon Bannuc

Kpunmoepagus — taitnonucs. Tepmun BBen [Ixon Bammuc (John Wallis)
(1616-1703), anrmiickuii MaTeMatuk. [1oTpeOHOCTh MIM(POBATh U MEepeIaBaTh
mudpoBaHHbIE COOOIIEHUST BO3HUKIIA OYeHb JaBHO. Tak emie B V-VI BB 10 H.5.
IPEKU MPUMEHSIIN CliennalibHoe mudpyroiiee yerpoiictBo. [1o onucanuto Ihy-
Tapxa, OHO COCTOSUIO M3 ABYX IWIMHAPUYECKUX CTEPKHEH OJMHAKOBOM JITUHBI
1 tonmuHbl. OauH ocTaBisid cede, a IPyro oTIaBalivd OThE3kKAoIEeMy. JTU
CTEPKHH Ha3BIBATTU CYUMANAMU.

[Tpu HeoOXOoaUMOCTH Tiepefadyu COOOIICHUS, NIMHHYIO JICHTY Manupyca
HaMaThIBaJIM Ha CIMTANTy, HE OCTaBJIsAsS HAa HEH HHUKAKOTO MPOMEXKYTKa. 3aTeM,
OCTaBJIsIS MAMMPYC HA CIUTAJE, MMCaId HAa HEM BCE, UTO HEOOXOIUMO, a, HAIH-
CaB, CHUMaJIM Manupyc U 0e3 CTEep>KHS OTHPABISUINA ajapecaTy. Tak Kak OyKBBI
OKa3bIBAJIMCh pa30pOCaHHBIMH B OECIOpSAKE, TO MPOYUTATH COOOIICHHE MOT
TOJIBKO TOT, KTO UMEJI CBOIO CITUTATY TAKOMW K€ JYIMHBI U TOJIIUHBI, HAMOTAaB Ha

Hee nanupyc.
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Puc 1.3. Cuurana

Keaopam Ilonuousn

B Jpesneii I'perun (II B. 10 H.3.) ObU1 M3BECTEH IIHMQp, HA3bIBAEMBbII
“keaopam Ilonuobus’.

DTO YCTPOUCTBO MPEACTABIISIIO COOOM KBajapar 5*5, CTONOIBI U CTPOKHU
KOTOpOro HyMepoBaiu 1udppamu ot 1 10 5. B KaxIyro KJIETKy 3alHChblBajIach
o/lHa OyKBa (B rpeYeCKOM BapHaHTE OJHA KJIETKAa OKa3blBajach IyCTOil, a B Ja-
TUHCKOM — B OJHY KJIETKYy momemanu aBe OykBbl |,J). B pe3ynbrare kaxxmoit

OyKkBe OTBeyYaJia rapa 4yrces 1o HOMEPY CTPOKH U CTOJIOIA.

1 2 3 4 5
ABCDE,|[|I
F GHIJK|2
LMNOP|3 13 34 22 24 44 34 15 42 22 34 43 45 32
8&, i 3‘ ; g Cogito ergo sum - nar. “Sl MbICIII0, CJICI0BATENILHO, CYLIECTBYIO™
P.Jlekapr
Koo I]ezapsa

B I B.H.3. FO.1le3apb BO BpeMst BOMHBI € rajliaMH, IEPENUCHIBASICh CO CBO-
MMH JIpy3bsiMU B PuMe, 3aMeHssT B COOOIICHUH TIepBYIO OYKBY JTaTHHCKOTO aj-
¢asura (A) Ha yerBeptyio (D), BTopyto (B) — Ha msaryio (E), HakoHel mocie-

HIOIO — Ha TPEThIO.

! Monm6Gwuii (200-120 . 10 H.3.) APEBHErPEYECKHI HCTOPUK



ABCDEFGHIJKLMNOPQRSTUVWXYZ YHQL YLGL YLFL
DEFGHIJKLMNOPQRSTUVWXYZABC Veni vidi vici - “Tlpumen, vengen
nobemn”

K0 Ilesapr Jomecemue Cematy o0 mobege
HAJ DOHTHHCKHM IapeM
Hudp Llezapss OTHOCUTCS K TaK Ha3bIBAEMOMY KJIACCY MOHOALPABUMHBIX

NOOCMAHOB0K N UMEET MHOYKECTBO MOTU(PUKAITHIA.

Pewemxa Kapoano
upoko u3BecTHBI MUGPHI, MPUHAATICKAIIUE K KIACCY nepecmaHo6Kd, B

4acTHOCTH “‘peutemia Kapoano™?

. OTO NMPAMOYTOJIbHAs KAPTOYKA C OTBEPCTHUS-
MU, Yalle BCEro KBajpaTHas, KOTOpas NpU HAJIOKEHHM Ha JIUCT OymMaru ocTaB-
JSI€T OTKPBITBIMU JIMIIb HEKOTOpBIE €ro 4acTh. Yuciao CTpok M cToiOLOB Ha
KapTouke 4yeTHo. Kaprouka caenana Tak, 4To IpH MOCIEI0BATEIBHOM €€ ITOBO-
paYMBaHUU KaKJas KJIETKA JIEXKaIero MoJ Heil Jimcra okaxercs 3aHsaTon. Kap-
TOYKY IOBOPAYMBAIOT CHAYAJIA BJIOJb BEPTUKAIBHOM OcH cuMmeTpuu Ha 180101,
a 3aTeM BJI0JIb TOPU30HTAIBHO OcH Takxke Ha 180[]. 1 BHOBb IMOBTOPSIOT Ty ke
HIPOLENYPY.

o e

o N

Puc. 1.4. Pemerka Kapnano

2 Kapnano Jxeponamo (1501-1576) - utanbsiHCKUi MaTeMaTuK, (Hu-

joco( u Bpau
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Juck Anvoepmu

Utanbsinenr AnsOeptu (XVI B.) BHepBble BBIABUHYJ UK '"IABOMHOTO
mudpoBaHus" — TEKCT, MOTYUYCHHBIN B PE3yJIbTaTe TIEPBOTO MUGPOBAHUS, MTO-
Beprajics noBTopHOMY 3amudpoBanuio. B Tpakrare AnbOepTu OblI MpUBEACH
ero coOCTBeHHBIN MUdp, KOTOPBIN OH Ha3Bal "MUEGPOM, JOCTOMHBIM KOPOJICH".
On yTtBepxaai, uyto 3ToT mmdp Heaemudpyem. Peanmzarus mmdpa ocymecTs-
Js1ach € MOMONIBIO MIKU(PPOBATBLHOTO JUCKA, MOJOKUBIIETO HAYaJIO LIEJON ce-
PUU MHO20ANPaABUMHBIX NOOCMAHOBOK. Y CTPOUCTBO MPECTABIISIIO COO0H mapy
JTMCKOB — BHEIIIHWW, HETIOABWKHBIA (Ha HEM ObUIM HaHECEHBI OYKBBI B €CTe-
CTBEHHOM MopsiaKe u HUudpsl oT 1 10 4) U BHYTPEHHUHN — MOJBUKHBIN — HA HEM
OykBbI ObLIH TiepecTaBieHbl. [Ipoliecc mudppoBaHus 3aKIH0YaICsS B HAXOXKICHUN
OYKBBI OTKPBITOT'O TEKCTa Ha BHEIIHEM JUCKE U 3aMEHYy €€ Ha COOTBETCTBYIO-
1y (crosmyro moja Hel) OykBy mmdpoBaHHoro tekcra. [locnme mmdpoBanus
HECKOJIbKUX CJIOB BHYTPEHHUH JUCK CABUTAJICS HA OJIUH miar. Kiroyom qanHOrO
mudpa ABISUICA TOPSAIOK PacloioxkeHuss OyKB Ha BHYTPEHHEM JHCKE M €ro

Ha4dYaJbHOC ITOJIOXKCHUEC OTHOCUTCIIBHO BHCIITHETO AU CKA.

Puc. 1.5. luck AnsbepT
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Taonuya Busicenepa

Heyno0cTBO paccMOTPEHHBIX BbIIIE MIPUPTOB MOHOAI(DABUTHBIX TMOA-
CTaHOBOK OYEBHJIHO, TaK KaK B CIyyae MCIOJB30BaHUs CTaHAAPTHOTO andaBuTa
TabJIMIla YacTOT BCTpeuaeMoCcTH OYyKB ajaBUTa MO3BOJSET OMPEICIUTH OJIUH
WM HECKOJBKO CHMBOJIOB, @ 3TOTO MHOTJA JAOCTATOYHO ISl BCKPBITUA mudpa
(“ITnsupymue yenoBeukn” Konan Jlowns wnm “3onoroit xxyk” Darapa [lo). Ilo-
ATOMY HCIIOJIb30BAIMCH PA3IMYHBIC MPUEMBI I TOTO YTOOBI 3aTPyIHUTH Jie-
muQpoBaHue, HAIpUMEpP HCIOIb30BaHUE ‘“‘mabnuysvt Buoicenepa”, KoTOpas
MPEACTABIACT CO00I KBaJpaTHYIO TAaOJHUIly C YUCIOM CTPOK M CTOJOIIOB paB-
HBIM KOJINYECTBY OYKB andaButa. YToOb! 3amudpoBaTh Kakoe-1100 COOOIIeHHE
BBIOMPAIOT CJIOBO — JIO3YHT (HaIllpuMep, “MOHACThIPb”) U HAJIIUCHIBAIOT €r0 Haj
COOOIIEHHEM C HEOOXOIUMBIM TTOBTOPEHUEM.

Yto6b! nosy4unuTh MU(GPOBAHHBIN TEKCT, HAXOAAT OYEPEIHON 3HAK JIO3YH-
ra, Ha4MHas C MEPBOTO B BEPTHKAIHHOM ayipaBUTE, a €My COOTBETCTBYIOIIHIA
3HaK COOOIIEHNs B TOpU30HTaIbHOM ajdaBute. Ha mepeceuenuu BbIIEeIECHHBIX
CTOJIOIIA ¥ CTPOKM HAaXOJIUM MepBYyr0 OykBy muppa. O4eBUAHO, YTO KIOUOM K

TaKOMY IIUQPY ABISECTCS UCTIOIb3YEMBIH JIO3YHT.

12



MOHAaCTBIPBbBMOHACTBIPBbMOH

PACKHHYJOCBMOPECININUPOKO

3OAKIMIANBI MO MI(OBY @ IJb I bI

Tabnuya Buscenepa®

ABBIIEASUNKIMHONPCTY ®XIUIIILBIDIOS
BBl IEK3UHKJIMHOIIPCTY ®XIYINIILLIDIOSIA
BIIEK3UAKJIMHOIPCTY ®XIUIIIILLIDIOSAAB
I EX3AUKIMHOIPCTY ®XIUIIILBIDIOAAEB
JNEK3UNKJIMHONPCTY ®XITYIIIILBIDIOSI®EBT
EASUNKIMHONPCTY ®XIUIIIHBIDIOSI®EBI
AIUNKIMHOIPCTY ® XYL IOSI®EBIJIE
SUNKJIMHOIPCTY ®XITYIIIILBIDIOSIABBI IEK
MAKJIMHONPCTY ®XIUIIIIBIDIOAABBI TEK3
UKJIMHONPCTY®XIUIIIHBIDIOSIABBI IEK3HT
KJIMHONPCTY ®XIUIIIIBBIIOAABBI TEAK3UI
JIMHOTIPCTY ®XITUIIIIbBIIOAABBI TEK3IUK
MHOIPCTY ®XIUIIIIHBIIOAABBI TEAKIUINKT
HOIIPCTY®XIUIIIILBIDIOSABBI IEK3NNKIM
ONMPCTY®OXIUIIIILBIDIOSABBI IEK3UNKIMH
MPCTY®XIMUIIILBIIOAABBI IEAKIUNKIMHO
PCTY®XIUIIIBIDIOAABBI IEAKIUAKIMHOI
CTY®XIYIIIILBIDIOSABBI IEK3UIKJIMHOIIP
TY®XIUYIIIIHBIIOAABBI TEAKIUNKIMHOIPC
YOXIYIIILBIDIOSIABBIIEK3UNKJIMHOIIPCT
OXIYIIILBIDIOSIABBI IEK3NHKJIMHOIIPCTY
XU HBIDIOSABBI AEK3UNKJIMHOIIPCTY ®
MUINILIDIOSAABBI IEK3UNKJIMHOIIPCTY ®X
YIIIIBBIIOAABBI TEAKIUNKIMHONPCTY ®XI]
IbBIDIOSABBI AEK3UNKIMHOIPCTY ®XITY
BBIDIOSIABBI IEK3NMKJIMHOIIPCTY ®XITYIII
bBIDIOSABBI IEK3UAKIMHONPCTY ®XITUIIII]
BIDIOSIABBI IEASUNKIMHOIPCTY ®XIY D
IOAABBI IEAIUNKIMHONPCTY ®XITUIIIIBBI
FOSIABBIIEK3UNKJIMHOIIPCTY ®XITY LD
SABBIIEK3UMKJIMHOITPCTY ®XITUIIIHBIDIO

3bnes ne Buxenep (1523-1596) - ¢paniysckuii mocon B Pume, Hamican 601b-
moi Tpyn o mudpax. Keanpatueiii mupp BukeHepa Ha NPOTSKEHUU MOYUTH
400 ner He Obu1 gemmdpoBaH, cuuTaics HexewudpyemMbiM UG POM

13



OnHopa3zosblii IIM(PPOBAIBLHBINA 0JI0KHOT

[Ipumepom HepacKpbiBaeMOro mudpa MOKET CIYXKUTh TaK Ha3bIBaeMbIH
00HOpPa308blll WUGposanvHull OI0KHOM — THQP, B OCHOBE KOTOPOTO JICKUT Ta
xe uzaes, uto B mmdpe Llesaps. Hazosem pacuupennvim angasumom MHOXKe-
cTBO OyKB ajdaBuTa U 3HakoB npenuHanusg { ., . ;1 ? () — “ <mpoben>}, uncio
CUMBOJIOB PACIIMPEHHOTO KUPWIIMYECKOTO ajidaBUTa B JAaHHOM BapuaHTe Oy-
neT paBHO 44. 3aHyMepyeM CHMBOJIBI PacIIMPEHHOTO ajdaButa ynciamu ot 0
no 43. Torga 000 mepenaBaeMblii TEKCT MOKHO paccMaTpuBaTh Kak Mocie-
JOBaTeIbHOCTD {an} uricen MmHoxkecTBa A={0,1,2,...,43)}.

[TpenmnonoxumM, 9To UMEEeM CIIy4alHYIO TIOCIEeI0BATEIbHOCTh {Cn} U3 Uu-
CeJI MHOXECTBA A TOM e JUIUHBI, UTO U MePeIaBaeMbli TEKCT — KIHOU.

CKHaI[I)IBaH 110 MOAYIIIO 44 ygucmo u3 nepegaBacMoro TeKCra ap € COOT-
BCTCTBYIOIIUM YHCJIOM M3 MHOXXECTBA KIto4a Cp.

a, + ¢y 1 by (mod 44), 0<=b,<=43

HOJYYHM TI0CJIeI0BaTeIbHOCTD {Dn} 3HaKOB MmM(ppoBaHHOrO TekcTa. UTto-

OBI IIOJIYUHTD Hepez[aBaeMLIﬁ TCKCT, MOXXHO BOCIIOJIB30BaTbCA TCEM KC KIIIOUOM:

an U by - ¢, (mod 44), 0<=a,<=43

VY naByx aOOHEHTOB, HAXOSAIIUXCS B CEKPETHON MEPENrCKe, UMEIOTCS JIBa
OJIMHAKOBBIX OJIOKHOTA. B KakIoM M3 HMX Ha HECKOJBKHMX JIMCTaX HaredaTaHa
ClIyJaifHasi TOCJIeI0BaTeIbHOCTh YhCesl MHOXKeCTBA 4. OTIpaBUTEIh CBON TEKCT
mudpyer, YKa3aHHBIM BBIIIE€ CIOCOOOM, TIPH MTOMOIIM TIEPBOI CTPaHUIIBI OJIOK-
HOTa. 3amudpoBaB COOOIICHNE, OH YHUUTOXXAET UCIIOIb30BAHHYIO CTPAHUILY U
OTIIPABIISIET TEKCT COOOIIEHUS BTOPOMY a0OHEHTY, MOJydaTessb mu(poBaHHOTO

TCKCTa paCHH/I(I)pOBLIBaCT €TI0 U TAKXKC YHUYITOXKACT.

UCIOJIb30BAaHHBIM JUCT OJ0KHOTA. HeTpyaHo BUAETH, YTO OJHOPA30BbIN
mu@p HE pacKphIBacM B MPHUHIIMIE, TaK KaK CUMBOJI B TEKCTE MOXKET OBbITh 3a-

MEHEH JIOOBIM JIPYTUM CUMBOJIOM U 3TOT BBIOOP COBEPIIICHHO CITy4acH.
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1.3. MeToab! mudgpoBanus

1.3.1.0aH0a/1(paBUTHBIA METO

JIaHHBIN METOJ, MOKAIIYH, CAMBIN JPEBHUN U3 BCEX M3BECTHBIX METOOB.
B ero ocHoBe neXHUT MPOCTON CMOCOO MM(PPOBaHUSA: OTHPABUTEIh U MOJTyda-
TeJb 3alU(PPOBAHHOTO JIOKYMEHTA 3apaHee I0roBapuBaroOTCs 00 omnpeIeIeHHOM
CMEIIIEHUH OYKB OTHOCHUTEIIBHO MX OOBIYHOTO MECTOIOJIOKEHHUS B andaBuTe.
Hanpumep, st KUpUJUIULIBI, €CJIM CMENIeHHE paBHO 1, TO “A” COOTBETCTBYET
oykse “b”, “b” — “B”, u Tak nmanee, a korjga ajgaBUT MOAXOIUT K KOHILY, TO
HAaYMHAIOT OpaTh OyKBBI M3 Hayaua crnucka. M BBIXOAWUT, HAIIpUMED, CIEAYIO-

miee: u3 ciosa “KOJANPOBAHUE” nonyyaercs “JIITEVCIITBOMX”.

YacTHBIM CIIy4aeM JIaHHOIO METOJAA SIBJIIETCS paHEe PacCMOTPEHHBIN
mmdp Lezaps. OueBuaHO, YTO MPOU3BOJIBHBIN MIU(P U3 Kilacca ogHOaI(paBUT-
HBIX METO/I0B He siBisieTcs mugpoM Llesaps (ecnu mMoirHOCTh andaBuTa TEKCTa
paBHa N, To uucino mudpos Llezaps paBHO N, a YUCIIO BCeX OJHOAN(ABUTHBIX
mdpoB paBHo N!).OagHako U ISl TAKUX METOAOB JIETKO MPEIOKUTH CIIOCOOBI
nemu(ppoBaHus, OCHOBAHHbIE HAa CTATHCTHYECKHX CBOMCTBaX MIM(PPOBAHHBIX
TEKCTOB MOCKOJIBKY OTKPBITBHIN U 3aKPBIThIA TEKCThl UMEIOT OJIMHAKOBBIE CTaTH-

CTUYCCKHUEC XapPaKTCPUCTHUKH.

B nabopamopnoii pabome Ne 1 paccmampusaromces 08a eapuanma oOHoangpa-
BUMHO20 MemOOad ¢ PUKCUPOBAHHBIM CMeujeHUeM U ¢ NPOU3BOIbHbIM (3a0asae-
MbIM) CMeweHUU.
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1.3.2.11lu¢gpoBanue MeTOAOM NEPECTAHOBKH CUMBOJIOB

CyTb 3TOro MeToja 3aKJII04aeTcss B TOM, 4YTO CUMBOJIbI TEKCTa MEepecTaB-
JISIOTCS TIO OTPEJIETICHHBIM MTpaBUjIaM, MPU 3TOM UCTIOIb3YIOTCS TOJIBKO CUMBO-
JIbI KICXOTHOTO (He3amuGpoBaHHOTO) TEKCTA.

[TepecTaHoBKM B KJIaccHUeCKOW KpunTorpadvyd OOBIYHO TMOJYYArOTCS B
pe3yNbTaTe 3aMMCH UCXOJHOTO TEKCTa M YTCHUS MU(POBAHHOTO TEKCTA IO pas-
HBIM ITyTSM T€OMETPUUYECKON (DPUTYPHI.

[IpocreiimmM mpruMepoM NIEPECTAHOBKH SIBIIICTCS 3alUCh HCXOTHOTO TEK-
CTa MO CTPOKaM HEKOTOPOW MaTPHIIBl M YTCHHE €T0 MO0 CTOJIOIaM ATOM MaTpH-
IBI.

[TocnenoBaTenbHOCTh 3aMOJHEHUS] CTPOK U YTEHUSI CTOJOIOB MOKET
OBITH JTI000M U 3a7aeTcs KiouoM. TakuM 00pa3oM, JUisi MaTpHUIIbl pa3zMepom 8*8
(nHa 610Ka 64 cuMBoJa) Bo3MoxkHO 1.6%10° kirodeii, 4Tto mMo3BoNIAET HA CO-
BPEMEHHBIX KOMIIbIOTEpaX NyTeM mnepedopa nemudpoBaTh 3aJlaHHBIA TEKCT.
Opnnako jyist MaTpuIlsl pazmepoMm 16*16 (nnuHa 6y10ka 256 CUMBOJIOB) UMEETCS
1.4*10% xmroueif, ¥ mepe6op MX C MOMOIIBIO COBPEMEHHBIX BBHIYHMCIUTEIBHBIX
CPEIICTB BeChMa 3aTPyTHUTEIICH.

[IpumepoM mNpuUMEHEHHS METOJa TEPECTAHOBKHM MOXKET OBITh TaKkKe
BOCBMUDJIEMEHTHAsI TaOymIa, obJjagaronias COBOKYMMHOCTBIO MapIIpyTOB, HO-
CAIIMX Ha3BaHWE MapmipyToB I ammimbroHa. [locimenoBaTembHOCTD 3amOHEHUS
TaONMHIBI KKIBIA pa3 COOTBETCTBYET HyMeEpamuH ee dJIeMeHTOB. Ecnm mimHa
muppyeMoro TEKCTa He KpaTHA YHCITY JIEMEHTOB, TO MPH MOCJICTHEM 3aIloTHE-
HUU B CBOOOIHBIC DJIEMEHTHI 3aHOCHUTCSI TIPOM3BOJIbHBIN CHMBOJI. BriOopka u3
TaOHIIBI TSI KAXKOTO 3aITOJTHECHHS MOJKET BBITTOTHATHLCS 10 CBOEMY MapIIpyTy,
IIPY 3TOM MapIIPYThI MOTYT MCIOJIB30BAThCS KaK MOCICIOBATENBHO, TaK M B TIO-
pSAIKE, 3a]1aBaCMOM KITFOUOM.

JIJist METOZIOB MIEPEeCTaHOBKH XapaKTEePHBI MMPOCTOTA aJrOPUTMa, BO3ZMOXK-
HOCTh MPOTPAMMHOM peai3allid M HU3KUA YPOBEHB 3aIlUTHI, TaK KaK IIPH
OOJBIION JUTMHE UCXOJHOTO TEKCTa B €ro 3amudpoBaHHOM BapUaHTE MPOSIBIIS-
IOTCS CTaTUCTUYCCKHAE 3aKOHOMEPHOCTH KIIFOYa, YTO M IO3BOJIIET €ro OBICTPO

pPacKpbITh. [[pyroii HEIOCTATOK 3TUX METOJOB — JIETKOE PACKpBITUE, €CIU yAa-
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€TCSl HaNpaBUTh B CHCTEMY MJisi MU(PPOBAHUS HECKOJIBKO CIEIHAIBHO IMO0-
OpaHHBIX cooOmeHuit. Tak, eciny AyiMHa 0JI0Ka UCXOAHOM TEeKCTe paBHAa K CUM-
BOJIAM, TO JIJISl PACKPBITUS KJIF0Ya JOCTATOYHO MPOIMYCTUTH Yepe3 MudpoBaIb-
Hyto cucremy K-1 OJI0KOB MCXOTHOTO TE€KCTa, B KOTOPBIX BCE CUMBOJIBI, KPOME

OJHOI'0, OJWMHAKOBBI.

1.3.3.1lIn¢ppoBanne MHBEPCHHIMU CHMBOJIAMH (110 JONOJHEHHUIO /10
255)

JlaaHBI MeToa MHUQPOBaHUsA, SBISICTCS YACTHBIM ClydaeM ojHoal(a-
BUTHOM 3ameHbl B andaBuTe MOIIHOCTH 256. CyTh METOJIa 3aKJII04YaeTcs B 3a-
meHe cumBoisia ASCII-koaupoBKM ¢ HOMEpPOM | Ha CHMBOJI ¢ HOMEpoM 255-I.

AHQJIOTUYHO MPOBOJUTCS U Olepalus pacirppoBaHusl.

1.3.4.MHoroa/ipaBuTHbIE METOAbI IIU(PPOBAHUS

MHuoroangasutHoe mudppoBaHue (MHOroaadaBuTHas 3aMeHa) 3aKJoya-
€TCS B TOM, YTO JJI MOCJIEOBATEIbHBIX CUMBOJIOB MM(PYEMOTO TEKCTa HC-
MOJIB3YIOTCSl 0JIHOAI(AaBUTHBIE METOJIbI C PA3JIMYHBIMU KITIOYaMHU.

Hanpumep, nepBeiil cuMBOII 3aMeHsieTcs 1o Merony Llezaps co cMmemenu-
eM 14, BTopoii — co cmemenueM 10, u Tak ganee 10 KOHIA 33JaHHOTO KIJIHOYa.
3aTeM mpolieaypa npojoipKaeTcs nepuoaudecku. bosee oOiiet sBisieTcs CUTY-
anus, Korja ucrnoisdyercs He mudp Llesaps, a mociienoBaTeIbHOCTh MPOU3-
BOJIbHBIX MOJICTAHOBOK, COOTBETCTBYIOIIMX OJHOAI(ABUTHBIM METO/IAM.

bonee HarmsaHbIM mpUMepoM MOAOOHOTO MU(POBAHUS SBISETCS METO/
raMmMupoBaHus. JlaHHbIA criocoO mpeoOpa3oBaHUsl 3aKJIHOYAeTCd B TOM, 4YTO
CHUMBOJIbI 3aKPBIBAEMOT0 TEKCTA MOCIIEIOBATEIBHO CKJIA/IBIBAIOTCSI C CUMBOJIAMU
HEKOTOPOW CHENHAJIbHOM TOCIIEIOBATEIIBHOCTH MMEHYEMOM rammou. Takoe
npeoOpa30BaHNe WHOT/IA HA3BIBAIOT HAIOKEHUEM TaMMbl Ha OTKPBITHIN TEKCT.

Cobcmeenno npoyedypa HanoHCeHUsi MONCEM OCYUeCMBIAMbC OOHUM U3

08YX cnoco608:
1) CuMBOJIBI 3aKPBIBAEMOI0 TEKCTa W TaMMbI 3aMEHSIOTCS ITU(PPOBBIMU

HKBUBAJICHTAMHU a 3aT€M CKJIQAbIBAIOTCS 1o mMoaymio K, rae K — KOJIWYEeCTBO
CHUMBOJIOB aJi(haBuTa,
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T.= (T, J T.)mod K rue T, — mmdpoTekcr,
T, — OTKPBITBIN TEKCT,

T. — ramMma.

2) CHMBOJIBI TEKCTA M TAMMBI TIPEJICTABIISIOTCS B JIBOMYHBIX KOJaX, a 3a-
TE€M KaXKJasl 1apa IBOMYHBIX Pa3psAI0B CKIIAIBIBACTCS IO MOAYJIIO 2.

CroiikocTh mHUGPOBaHUS METOJOM TaMMHUPOBAHHS OIPEACIISICTCS, TIaB-
HbIM 00pa3oM, Ka4yeCTBOM T'aMMbI, KOTOPOE OIpeJeseTcs ABYMs XapaKTepH-
CTUKaMHU: JUIMHOIO NEPUOAA U CIIYYAaUHOCTBIO PACIPEACICHHUS 10 TIEPUOTY .

JImuHOI0 mepuoaa raMMbl Ha3bIBAETCSI MUHUMAJIBHOE KOJIMYECTBO CUMBO-
JIOB, TOCJIE KOTOPOrO IOCIEIOBATENLHOCTh HAYMHAECT NOBTOPATHCA. Ciydail-
HOCTb PaCIpEICIICHUsI CAMBOJIOB I10 MEPUOAY O3HAYAET OTCYTCTBUE 3AaKOHOMED-

HOCTEH MCIKAY ITOABJICHHUCM PA3JIMIHBIX CHUMBOJIOB B IIPCACIAX IICPpHUOAA.

B nabopamopnoii pabome Ne 1 paccmampusaromcs mpu 8apuanma MHO20A-
Gasumnoco memooa — ¢ GUKCUPOBAHHBIM KIIHOUOM, C KIHOUOM QUKCUPOBAHHOIL
ONIUHBL U C KTHOUOM NPOU3BOTbHOU OUHDBL.

1.3.5. OcHoBHBIC TPeOOBaHUNA, KOTOPbIE NMPEAbABIAITCH K MeTOAaM

mndposanus nHpopmanuu

1) ClOXHOCTh U TPYAOSMKOCTh TpoIieayp IudpoBaHus U pacindpoBa-
HUS JOJKHBI OMPENENSATHCS B 3aBUCUMOCTH OT CTETIEHU CEKPETHOCTH 3alluIla-

CMBbIX JaHHBIX.

2) Hajie)kHOCTh 3aKpBITHS J0JDKHA OBITh TaKOHM, YTOOBI CEKPETHOCTh HE
Hapylazach Jake B TOM CiIydae, KOT/la 3JI0yMBIIUJICHHUKY U3BECTEH CIOCO0 3a-

KPBITHS.

3) Crioco6 3akpeIThsl 1 HAOOP HMCIOJIB3YEMBIX CITY)KEOHBIX TaHHBIX (KITFO-
YEeBBIX YCTAHOBOK) HE JIOJDKHBI OBITh CIIMIIKOM CJIOKHBIMH. 3aTpaThl Ha 3alllUT-
HBIE TIPe0Opa3oBaHus JODKHBI OBITH TpUEMJIEMbIC TIPU 3aJJaHHOM YPOBHE CO-

XPaHHOCTU WH(}OpMaIuu.
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4) BeimosHeHre mpoIielyp MpsiMOTo U 00paTHOTO MPeoOpa3OBaHMS TOJIK-

HO OBITh (POPMAJIBHBIM U KaK MOKHO MPOIIIE.

5) [porieypsl IPSMOTo U 0OPATHOTO MPEeOOPa30BaHUS HE JTOJIKHBI 3aBH-

CETh OT JUITMHBI COOOIIIEHNUS.

6) OmunoOKy, BO3HMKAIOIIME B Mpolecce MpeoOpa3oBaHus, HE JIOJDKHBI
pacmpoCTpaHATHCS M0 CUCTEME U BBI3BIBATH MOTEPI0 MH(GopManuu. M3-3a moss-
JIeHHs OIIMOOK Tepeaayur 3amu@pPOBaHHOTO COOOIICHUS MO KaHajlaM CBSA3H He
JIOJKHA MCKIIIOYAThCS BO3MOXKHOCTh HAJESKHOM paciIn(ppOoBKH TEKCTa Ha MpH-

CMHOM KOHIIC.

7) U30bITOYHOCTh COOOIICHHM, BHOCHMAs 3aKPBITHEM IOJDKHA OBITH Kak

MO>KHO MEHBIIIEH.

8) O0BeM KiIroua He TOJDKEH 3aTPYAHATH €T0 3aTIOMHUHAHUE U TIEPECHUIKY.

1.3.6. I'mcTrorpamma Tekcra

OI[HI/IM 13 HanOoJee U3BECTHBIX MCTOZAOB KPHUIITOAHAIN3A ABJISICTCA U3Y-
YCHHUC CTATHCTHYCCKUX XAPAKTCPHUCTHK HIH(l)pOBaHHI)IX TCKCTOB. Fpa(i)I/I“IGCKOG
OTO6pa>KCHI/I€ COBOKYITHOCTH 49aCTOT BCTPECYACMOCTH CHMMBOJIOB B TCKCTC HA3bI-

BaroT FHCTOFpaMMOﬁ 9TOI'O TCKCTA.

[Ipenmonoxum, 4To Mbl KMEEM JIEJI0 C METOJIOM OJIHOAJI()aBUTHOTO HIU(]-
poBaHUs. 3Hasl YACTOTY BCTPEYAEMOCTH OyKB B aji(paBUTE, MOXKHO MPEIIOJIO-
KUTh, Kakasg OykBa ObLTa 3aMEHEHa Ha JaHHyro. Hampumep, yacto BcTpedaemast

OykBa “O” 3aMeHeHa Ha PeJKO BeTpevaronlyrocs 0yksy “I117.

Mna naenaonocmu, 6 nabopamopuoi pabome Ne 1 ucnonvzyromcesi 08otiHvle 2u-
CMo2pammol, omobpax3caowiue 4acmomy 6CmpedaeMoCcmy CUMB0NI08 6 UCXOO0-
HOM U 3aUUPPOBAHHOM MEKCMAX.

CﬂeayeT HMCTb B BHAY, YTO BUJ T'HCTOrpaMMBbI IJII CTAHAAPTHOI'O pac-

NpEeACICHUA 3aBUCHUT OT BHAAd HCXOAHOI'0 TCKCTaA CJICAYIOIIUM o6pa30M: €ClIn
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HCXOI[HBIfI TCKCT COACPIKUT CHUMBOJIbI KUPUIIJIMIIBI U JTATUHCKOT' O aﬂ(l)aBI/ITa, TO
BBIBOAUTCA CTATUCTUYCCKOC PACIIPCACIICHUC I KUPHUIJUIUIBI U JJATUHUIBI, CCIIN
TOJIBKO KUPHUJIJIUIIBI (J'IaTI/IHI/IHI)I) TO BBIBOIUTCA CTATUCTUYICCKOC PACIIPCACICHUC

JUISL KUPWILTALBI (JTATHHUIIB).
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JlabopaTtopHast pabora Ne 1
Hcnonb3oBanne KJIACCHYECKUX KPUNITOAJITOPHUTMOB IOACTAHOBKH H

NnmepeCTaHOBKM VI 3aIIIUTBI TEKCTOBOM I/IH(l)OpMa]_lI/II/I

Hean padoTbl: GOpMHUPOBAHUE y CTYJEHTOB MPAKTUYECKUX YMEHUU HC-
CJIEIOBaHMsI KJIACCMYECKUX KPUMNTOrpaUUYecKuX airopuTMOB MHOTOAnI(aBUT-
HOM MOJACTaHOBKU, MHOTOAJI()aBUTHOM MOJCTAHOBKH M MEPECTAHOBKH JIJIS 3aII[H-
Thl TEKCTOBOM MH(opManmu U (HOPMHUPOBAHHE THCTOTPAMM, OTOOpAKAIOIIUX
YaCTOTY BCTPEYAEMOCTH CHMBOJIOB B TEKCTE JJIsl KPUIITOAHATIN3A KIACCUYECKUX
I QoB.

1. Onucanue J1adopaTOPHOI padOTHI

JUist BBINOJIHEHUS J1a0OpAaTOPHOUM pabOThl HEOOXOJUMO 3alyCTUTh MPO-
rpammy L_LUX.EXE. Ha akxpaHe aucriest mosiBiasieTcss OKHO, ¢ pa3MEIICHHBIM B
€ro ILIEHTPE TEKCTOBBIM pPeAaKTOpoM (IUisi OTOOpakeHUs 3amu@pOBaHHBIX U
pacii(ppOBAHHBIX TEKCTOB), B BEPXHEH CTPOKE OKHA PACIOJIONKEHO TJIaBHOE
MEHIO, TO3BOJISIOIIEE MOJIb30BATENI0 BBINOJIHUTE TpeOyemMoe NeHCTBHE, YYyTh
HUKE OCHOBHOT'O MEHIO PaCIOJIOKEeHA MaHellb MHCTPYMEHTOB (JIJ1s1 yIpaBiIeHUs
OBICTPBIMM KOMAHJHBIMA KHONKAMH U JPYTUMH “TOpSIYUMH’~ DIEMEHTaAMU
YIPABJICHHS), @ B CAaMOM HH3Y OKHa, MOJ TEKCTOBBIM PEAaKTOPOM, HAXOIHUTCS
CTpOKa COCTOSIHHS, B KOTOPOU YKa3bIBACTCS TOJICKa3Ka W BBIBOAUTCS JIOTIOTHH-
TenbHast nH@opmarus. KnaBuiiy naHean MHCTPYMEHTOB, JJisl y100CTBa, CHAO-

KCHBI BCIIIBIBAIOIITUMH ITOACKA3KaMM.

Jlsig TOoro yToOBl MOMACTh B OCHOBHOE MEHIO, HEOOXOAMMO Ha)KaTh KJla-
umnry F10. IlepeaBmkenne mo TIaBHOMY MEHIO OCYIIECTBIISECTCS KIIABUIIAMH
nepeMenieHus Kypcopa. UtoOsl BBI3BaTh MYHKT MEHIO, HY)KHO Ha)KaTh KJIABHIIY
“ENTER”, BepHYyTbCs B IJTaBHOE MEHIO MJIM BOBCE BBIMTH U3 Hero — “ESC”.

A Tenepp Goisiee OIPOOHO PACCMOTPHUM KK M3 IMYHKTOB TJIABHOTO

MCHIO.
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1.1. Pegakrop

JIaHHBIN MYHKT OCHOBHOT'O MEHIO COJEPKHUT MOIITYHKTBI: CO3JaTh JOKY-
MEHT, OTKPBITh (hailil, COXpaHUTh (paiis, BBIXOJ] U3 MPOTPaMMBbI.

[IpenBapurenbHO, Cpa3y MOCIE 3alycka MPOrpaMMbl, TEKCTOBBIM peak-
TOP HEIOCTYIEH, TAKKE HEJOCTYITHBIMU SIBJISIOTCS IMOYTH BCE ITyHKTHI ITITABHOTO
MEHIO (KpOMe CO3/1aHusl JOKYMEHTa, OTKpBITHs (paiina, BEIXOAA U3 MPOrPaMMBI,
uH(pOopMaIMU O MporpaMMe) U 0oJibllasl YacTh KJIABMII MTAHEIM yrpaBlieHus (3a
UCKJIIOUCHHUEM CO3/IaHMs JOKYMEHTa, OTKPBITUS (pailyia U BbIXOAa U3 MPOrpam-
MBI).

Cozparp nokymeHnT (Ctrl+N) — naHHbIA MOANYHKT AEHAET JHOCTYIHBIM
JU1sl pabOTHI TECTOBBIN pemakTop (MOJIb30BaTENb MOJIyYaeT MPaBoO CO37aTh CBOM
TEKCTOBBIN (paii, KOTOPHIA BIOCIEACTBUN MOXHO OyA€T MCIOIL30BaTh MPHU pa-
00Te ¢ mMporpamMMoii), TaKXKe MOSABISAETCS BO3MOKHOCTb HCII0JIb30BaTh BCE HEO-
CTYIIHBIE JIO 3TOT0 IIYHKTHl OCHOBHOT'O MEHIO U KJIABHILIY [TAHEIH YIIPABICHUS.

OtkpoITh (paiin (Ctrl+L) — nmpu BeIOOpE 3TOTO MyHKTA MOSBIISICTCS TUA-
JIOTOBOE OKHO, MPEIOCTABJISIONIEE BOZMOXHOCTh BbIOOpa (aiina i 3arpy3Ku.
[Tpu sTOM coaepxxkumoe Qaiina OyaeT 0ToOpa’)keHO B OKHE PeIaKTOpa TEKCTOB.

AHanornyHo nmyHKTy “Co31aTth JOKYMEHT AOCTYHHBIM JJIsl pabOThI CTa-
HOBUTCSI TEKCTOBBIN PEJAKTOP C OTOOpakaeMbIM TEKCTOM, a TAK)KE MOSBISETCS
BO3MOKHOCTb HCIIOJIb30BaTh BCE HENOCTYIHBIE IO O3TOrO IIYHKTBI OCHOBHOI'O
MEHIO U KJIABUILIN [TAHEIIN yIIPABIICHHUS.

Coxpanutpb ¢aiian (Ctrl+S) - mpu BeIOOpe 3TOro MyHKTa MOSBISAETCS
JMAJIOTOBOE OKHO, ITO3BOJIAIOLIEE COXPAHUTH HA JUCK COIAEPKUMOE pENaKTOpa
TEKCTOB.

Boixoa u3 nporpammsl (Ctrl+X) - nmpu BeIOOpE 3TOro MyHKTa MOSBIISACT-

CA AUaJIOrOBOE€ OKHO, ITO3BOJIAIOIICE BBIMTH U3 IIporpaMMBlI.
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1.2. 'mcrorpamma
BriBo Ha 9KpaH JBYX THCTOTPaMM, OTOOpPa)KaIOLIMX YacTOTy BCTpevae-

MOCTH CUMBOJIOB B TCKCTC.

Brumanue ! Jlo svinonnenus wugposanus u oewudposanus 6ul3vléams 2u-
CMOSpamMMy He UMeem CMbiCId, MaK KaK euje He chopMuposamsbl mekcmol, OJisl
KOmopwix 0y0em npocmampueamvcsi 2UCMOSPAMMA.

HmeeTcst BO3MOXKHOCTh MPOCMOTPA CIACAYIOIIUX COUCTAHUN THCTOIPaAMM:
® THCTOTPaMMBbI HCXOJHOTO U 3amu(poBaHHOTO (haiina,
® THCTOTpPaMMBI 3aM(PPOBAHHOTO U pacmuppoBaHHOTO (aiina,

® THCTOrPaMMbl CTaHJAPTHOTO PACIPEACICHUS U 3ali(PpPOBAHHOIO TEK-
CcTa,

® THCTOTpaMMBbl CTaHAAPTHOTO pacIpeielieHus W pacim(ppOBaHHOTO
TEKCTa.

B rucrtorpammax c¢ 1eiapi0 MacuTaOUpOBaHHS HMCIOJB3YIOTCS JieBask U
npaBasi KJIABUIIIA MBIIIIH.

Hampumep, nocie mudpoBaHusi TeKcTa 001bIIOT0 00beMa MOJIb30BATENb
XO0UeT MOCMOTPETh TUCTOIPAaMMBbl UCXOAHOTO W 3amudpoBanHoro ¢aina. Ilo-
CKOJIbKY pa3Mepbl TEKCTa JOCTATOYHO OOJBIIME, TO HAa dKpaH OyIyT BHIBEACHbI
JIB€ TUCTOTPAMMBbI C OOJIBIITUM KOJIMYECTBOM CTOJIOIIOB B Ka)0ul (cTOnOeI co-
OTBETCTBYET OJIHOMY CHMBOJIy TE€KCTa), OJJHAKO TPYAHO OYIET cKa3aTh, KaKou
U3 OTUX CTOJOIIOB COOTBETCTBYET TOMY WJIM MHOMY CHMBOJY TEKCTa, U KaKOBa
4acTOTa BCTPEUAEMOCTH JTAHHOTO cuMBoJia. [[o3ToMy y mosib30Bartesnis €CTh BO3-
MOYXHOCTh YBEJIMYUTh MacmTad 000 U3 JIBYX THCTOIpaMM C IeNblo Ooliee
TOYHOTO OIpEACNICHUs TpeOyeMOoro 3HAYEHHS YacCTOThl BCTPEYAEMOCTH KOH-
KpEeTHOTO cuMBoJia. JIjist TOro HeoOXO0AMMO HABECTH yKas3aTeslb MBI Ha Jie-
BYIO TPAHHILYy TOTO Y4acTKa THCTOTPAMMBbI, KOTOPBIN TpeOyeTcs yBEIUYHUTh, 3a-
TE€M HaXaTh JICBYIO KJIABUIIIY MBIIIH, U HE OTITyCKasl €€ PaCTIHYTh MPSIMOYTOJIb-
HUK Tak, 4TOObI €ro HIKHUMW MPaBbId yToJl COBIAJ C MPaBOW IpaHUIICH YBEJH-
YUBAEMOT0 y4acTKa rucrorpammel. Ilociae 3Toro ciueayer OTIYCTUTH JIEBYIO
KJIABHIIIY MBI W HA DKpaHE TMOSBUTCS YBEIMYCHHOE M300paKEHHUE HY>KHOTO

y4yacTKa.
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[Ipnuem, Ha)kaB ¥ HE OTIYCKas NPaBYIO KJIABUIIY MBIIIM, MOXHO IE€pe-
MEIIAaTh TUCTOrPaMMy B JIFOOOM HAIpaBJICHUHU C LEJIbI0 U3YYEHHUS BCETO IMONIY-
YEHHOT'O PaCIpPEEICHHs B YBEIMUYEHHOM MaciuTale.

JInst Toro, 4ToObl OT YBEIMYEHHOIO0 MacumTada BEPHYTHCS K UCXOIHOMY
BU]ly, HY’)KHO HaBECTH yKa3aTellb MBIIIM HA THCTOIPAMMY, 3aTEM Ha)KaThb JIEBYIO
KJIaBUIY MBILIM, U, HE OTIYyCKas €€, CHU3y BBEPX PACTAHYTb HEOONBLION IO
pasMepaM IMPSMOYTOJIBHUK, IOCIE 3TOr0 CIAEAYET OTILyCTUThH JIEBYHO KIIABHIILY

MBIIIINW U HA 9KPAHC IMOABUTCA NCXOJHOC I/I306pa)KeHI/IC TUCTOIpaMMBI.

1.3. llu¢ppoBanue
Brinonnenne mudpoBaHus TEKCTOBOro (aiiyia OCyIIeCTBISIETCS OJHUM
U3 CEMU METOJIOB, pACCMaTPUBAEMBIX B JIa0OpaTOpHOU padoTe.
1. OgnoandaBuTHBIM MeTOA (C PUKCUPOBAHHBIM CMEILICHUEM ).
. OnHoandaBUTHBIN METOJI C 3aJ1aBaeMbIM cMetieHreM (ot 2 g0 20).

. HGPGCTaHOBKa CHMBOIJIOB.

2

3

4. Tlo nononHeHUto 10 255 (MHBEPCHBIN METO.).

5. MHoroangaBuTHbIA MeTO (C (PUKCUPOBAHHBIM KITFOUOM).

6. MHoroanhaBUTHBIA METOJI C KIIFOUOM (DUKCUPOBAHHOM JJIUHBI.
7. MHoroasnpaBUTHBIA METO/ C KIIFOUOM MTPOU3BOIBHOM JITTUHBI.

Bri6op mMerona mudpoBaHusi TPOU3BOJIUTCS KaK MBIIIKOW, TaK U KJIaBU-
mamu nepemMenienus Kypcopa u knasumen “ENTER”.

3aTeM MOSBISETCS OKHO B KOTOPOM B 3aBUCHUMOCTH OT MeTojia mudpoBa-
HUS TpeOyeTcs yKa3aTh T€ UM WHBIE MapaMeTphl, U JTUOO0 MOATBEPAUTH MPOIIECC
KOJAUPOBKH, MO0 oTKa3zaTbcsi OT Hero. Ilociie 3Toro B okHE pemgakropa Oyner

BbIJIaH 3a1IM(POBAHHBINA TEKCT.
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1.4. Pacun¢poBanue

AHaNOTUYHO TPEIbIAYIIEMY YHKTY BIOMpAETCs METO| paciiuppoBaHus
(TOMKEeH COOTBETCTBOBATH METOIY, KOTOPHIM OBbLT 3amudpoBad Qaiin).

CHoBa NOSIBJISIETCS. OKHO, B KOTOPOM B 3aBUCUMOCTH OT METO/a paciiud-
poBaHusl TpeOyeTcs yKa3aTb T€ WJIM MHBIE NapaMmeTpbl, U JUOO MOATBEPAMTH
npoliecc pacippoBaHus, TMOO OTKA3aThCS OT HETO.

[Tocne sTOr0 B OKHO pemakTopa OyIeT BbIIaH paciIM(PPOBAHHBIA TEKCT.
[Ipu nmpaBuibHOM pacmupoOBaHUU, MOTYYEHHBIM TEKCT COBMAJAET C MCXOJ-

HBIM.

1.5. lomosanTebHas nuHpopmanus

[Iporpamma npeaycMaTpuBaeT BO3MOKHOCTh IMOCMOTPETh JOMOJHUTEIb-
Hyto uHpopmanuio (Tlomonrs Ctrl+F9'), cipaBounyro nHbopmaliuo 06 UCTIOJb-
3yeMmbix MeTonax mudposanus ('O merogax Ctrl+F10'), cBegenus o nporpamme

('O mporpamme Ctrl+F11").

2. @opmupyeMble KOMIIETCHIUH

Jlannass maGopatopHasi pa0OoTa HampaBiieHa Ha (QOpMUpPOBaAHUE
CJIEYIOIINUX KOMIETCHIIMH BRIMYyCKHUKA OaKajgaBpHara:

OIIK-1: cnocoOHOCThIO HMHCTAUIMPOBATH MPOTPAMMHOE U allllapaTHOE
obecrniedeHue A1 MHGOPMAITMOHHBIX U aBTOMATU3HUPOBAHHBIX CUCTEM;

[TK-5: crmocoOHOCTBIO compsiraTh anmapaTHbe U IPOrpaMMHbBIE CPEACTBA

B cocTaBe MH(GOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM.
3. TeopeTuueckast 4acThb

Jlnst BeITIONIHEHUST J1a00paTOpHOM pabOThl HEOOXOIWMO 3almyCTUTh MPO-
rpammy L LUX. Ha skpane gucruiess mosIBUTCS OKHO C Pa3sMEILLIEHHBIM B €r0
LIEHTPE TEKCTOBBIM PENAKTOPOM. B BEpXHEN CTPOKE OKHA PACIIOJIOKEHO IJIaB-
HOE MEHIO, IMO3BOJISIIONIECE IOJB30BATENI0 BBHINOJHUTH TpeOyemoe JeHCTBUE.
UyTh HM)KE OCHOBHOTO MEHIO PACIIOIOKEHA MAaHEIh HHCTPYMEHTOB, a B CAMOM
HU3Y OKHA, 110/ TEKCTOBBIM PEIAKTOPOM HAXOIUTCS CTPOKA COCTOSIHUSA, B KOTO-

POl yKa3bIBaeTCs MOJICKa3Ka M BEIBOJAMUTCS JOMOMHUTENbHAsS nHpopmarus. Kia-

25



BUIIM TaHEIN WHCTPYMEHTOB i1 ya00CTBa CHaOKEHBbI BCILIBIBAIOIIMMU TO-
CKa3KaMH.

s Toro 4ToOBl MOMacTh B OCHOBHOE MEHIO, HE 00XOJUMO HaXKaTh KJjla-
Buiry F10. IlepenBmxenue no riiaBHOMY MEHIO OCYILIECTBIIIETCS MBILIBIO.

[Ipumep pabOTHI ¢ TPOTPAMMOM.

Paccmotpum ogHoandaButHoe mudppoBanre ¢ GUKCHPOBAHHBIM KITIOUOM.

3arpy3ure B OKHO peJaKTopa UCXOIHBIA TEeKCT (J1r000it) muHoi ot 10 no
15 mpennoxxenuit. CoxpaHure ero, 3T0 HEOOXO0AUMO IS MOCIENYIOIIENH paboThI
c atuM (aitnom. 3atem Bb3oBUTEe MyHKT MeHi0 IIMDOPOBAHMUE, Beibepute
onHOoaN(aBUTHBIM MeTol (¢ (PMKCUpPOBaHHBIM CMelleHHEM). B mosBuBIIEMCS
okHe HaxxmuTte knaBuiry SAIIIMOPOBATD. Ilocne Toro kak mu@poBaHue Bbl-
MIOJIHEHO, MOKHO B PEIAKTOPE MPOCMOTPETH 3aIIM(POBAHHBINA TEKCT.

[lepeitautre x nynkry meHio [MCTOI'PAMMA. BpiGepute THUI THCTO-
rpaMM, OTOOPaKAIOIMIMI TMCTOPAMMBI MCXOJHOIO M MM(POBAHHOTO TEKCTA.
[Ipoananusupyiite rucrorpaMMbl. OHM JOJDKHBI UIMETH ITPUMEPHO OJIMHAKOBBIN
BH/I.

YroOsl y3HATh KJIt0Y MH(pa (CMEIIeHne BTOPOro andaBuTa OTHOCHTEIb-
HO TMEPBOro), HEOOXOAMMO MO THMCTOrpaMMaM HAMTH CHMBOJIbI, UMEIOIINE OJIU-
HaKOBYIO 4YaCTOTy BCTpeyaeMocTu. Hanmpumep, camblii 4acThlid CHMBOJ B IIEPBOU
rucTorpaMme npu mudpoBaHUU JOKEH MEPEeUTH B CaMbIi 4acThIi CUMBOJ BO
BTOpO# ructorpamme. Takum oOpa3oMm, Hals JBa CaMbIX YacTO BCTPEUYAEMBIX
CUMBOJIa B O0€HMX THUCTOrpaMmax, MOXHO Mo crtaHaaptHoil Tabmuue ASCII-
KO/IOB BBIUMCIIMTH CMEIlleHUE. 3Hasi CMEUICHHE U TaOJIMIy KOJUPOBKH CHUMBO-
JIOB, TEKCT MOKHO Jierko Aemn@posars. Bo3BaB Menwo JELHIMOPOBAHUE,
MOYHO MPOBECTH TE KE AECUCTBUSI B aBTOMATHUYECKOM PEKUME.

[Tpumeuanue. Ilpu mmdpoBanuu u nemudpoBaHUU U3 TAOIUIIBI KOIU-
POBKH HE HCHOJIB3YIOTCA CUMBOJIBI C Kojmamu 176-223 u 240-255, To ecth nipu
pY4YHOI pacuM(ppOBKE 3TH CHUMBOJIBI CIIEAYET MPOMYCKaTh M CUMUTATh, 4YTO,

Hanpumep, cuMmBoa S umeet koa 159, a 223, ananoruuno I1 we 175, a 239.
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I/IHOFI[a B THUCTOI'paMMax II10J CTOJ'I6I_IaMI/I, IMOKa3bIBAONIMMHU YaCTOTY
BCTPCUACMbBIX CHUMBOIJIOB, I/I306pa)KCHI>I HC CaMH CHUMBOJIbI, 4 UX TaOMMYHEBIE KO-

TIbI B KBQJIPATHBIX CKOOKAX.
4. O0opy10BaHHe U MATEPHUAJIBI

K anmapaTHOMy oOecHedeHHUIO JIa0OpaTOpPHOUM pabOTBI OTHOCATCS KOM-
MBIOTEPHBIE KIJIACCHI ¢ YCTAHOBJICHHBIM CETEBBIM 000PYI0BAHUEM, a TAKKE
- onepanronHas cucrema Windows;

- nporpamMma L LUX B cpene C++.

5. Ykazanusd no rexuuke 0€30MacHOCTH

TpebGoBaHust 6€30MaCHOCTH TIEpe]l HaYaIoM padoT:

— 3AIIPEIIAETCA: mnepeoneBaTbesi, MOJB30BATHCS OTHEM, KYPHUTB,
MIPUHUMATH TUIITY B Ta0OpaTOpUH;

— yOenuThCs B LEJIOCTHOCTU DJIEKTPUUYECKHX PpO3ETOK U PpPa3beMOB.
3anpemaercss paboTaTh C HEUCIPABHBIM JJIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITEIbHO PEMOHTHUPOBATH €T0;

— B JIabopaTtopuu HEOOXOUMO OBITH B CMEHHOI 00YyBH;

— BKJIIOYEHHE KOMIIBIOTEpAa TPOU3BOJUTH TOJIBKO TIOCIE TOIYYCHUS
JIOIyCKa TI0 BBIMOJHSAEMON paboTe W paspelieHus NpernojaBaress Wid
nabopaHra.

TpebGoBanus 6€30MaCHOCTH BO BpeMsl paOOTHI:

— BBINOJHSAS Ja00OPAaTOPHYIO padOTy, CTYIEHTHI 00s3aHbl MCIOJb30BaTh
TOJIbKO  BBIYMCIHUTEIBHYI0  TEXHUKY, mepudepuitHoe  o0opyaoBaHHE,
COCIMHUTENIbHBIE Ka0eln, W3MEpUTEIbHOE OO0OpYJIOBAaHWE W  JIMCKETHI,
HETIOCPEICTBEHHO OTHOCAIIMECS K JAHHOMY J1ab0paToOpHOMY 3aHSTHIO,

— TMOAKJIIOYEHWE W OTCOCIWHEHUE COCTABISIONIUX BBIUMCIUTEIHLHOTO
KOMITJIEKCA TMPOU3BOJUTH TOJIBKO TIPU TOJTHOM CHSTHH HANpPsDKEHHS CO BCEX
COCTABIISIOIIUX BBIYMCIUTEIFHOTO KOMILIEKCA.

TpebGoBanus 6€30MACHOCTH O OKOHYAHUH PAOOTHI:
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— II0 KOMaH/J€ IMpcrunodaBartciii CTYIACHTHI 00513aHBl  BBIKJIFOYHTH
KOMIIBIOTEP M COCTABJIAIOIIME BBIYUCIIMTCIIHBHOTO KOMIIJICKCA,

— paboyee MeCTO MPUBECTH B MOPSIOK.
6. 3aganun

3amanue Nel. [[ns ogHOoanpaBUTHOrO MeTOAa ¢ (PUKCUPOBAHHBIM CMeE-
[ICHUEM OIPEACIUTh YCTAaHOBJICHHOE B Mporpamme cmenienue. s atoro cie-
IyeT:

- IPOCMOTPETh MPEBAPUTEIHHO CO3/IaHHBIN C MIOMOIIBIO PEAAKTOPA CBOM
TEKCTOBBIN (haiil;

- BBITMIOJIHUTH JJ1 3TOr0 (paiina mudppoBaHue;

- MPOCMOTPETH B PEAAKTOpE 3amn(PpoBaHHbIN (Hai;

- MPOCMOTPETH TUCTOTPAMMBI HCXOHOTO U 3aIM(POBAHHOTO TEKCTOB;

- OmucaTh TUCTOTPAMMBbI (B U€M MOXO0XH, B YEM OTIMYAIOTCS) U OTpe/e-
JIUTh, C KAKKUM CMEIIIEHUEM OBbLIO BBIMOJHEHO MHU(pOBaHUE;

- pacui@poBaTh 3aUPPOBaHHBIN TEKCT:

e C MOMOUIBIO TUCTOTPAMMBI, IOCIIE YEro MPOBEPUTH B PEAAKTOPE Ipa-
BUJILHOCTH paciupoBaHus;

e BpyuHyio ¢ MOMOIIBIO TUCTOTPAMM, OIMUCATh U OOBSICHUTH MPOIECC
aemu(ppoBaHHUs.

B otuere s kaxaoro mMeroja mu@poOBaHUS OMUCHIBAETCS TMOCIIEI0BA-
TETBLHOCTh BBIMOJIHSIEMBIX JCHCTBHM, UMEHA BCEX HCMOJb30BAaHHBIX (DalIoB,
MOJIyYEHHbBIE TUCTOIPAMMBI, YKa3bIBAETCS HANJIEHHOE CMEILECHUE, OMHUCHIBACTCS
nporiecc AemudpoOBaHHUS.

[IpenogaBarento MpPeAOCTABISAETCS OTYET O MPOJEeTaHHOM paboTe W BCe
MCIIOJIb30BAaHHBIC M CO3/IaHHbIE (haiJIbl.

3amanue Ne2. [/[ns onHoan(aBUTHOTO METOJA C 3aJlaHHBIM CMEIICHUEM
(mmdp Leszaps) cnenyer:

- BBINIOJIHUTH IMU(PPOBAHUE C TPOU3BOJILHBIM CMEIIEHHUEM JJIsi CBOETO
HCXOJIHOTO TEKCTA,

- IPOCMOTPCTh U OIMUCATh TMCTOI'PAMMBbI UCXOIHOI'O U BaIHI/I(I)pOBaHHOFO
28



TEKCTOB, ONPEJIETUTh CMELICHUE JIJIS1 HECKOJIBKUX CUMBOJIOB;

- pacupoBaTh TEKCT C MOMOUIBIO IPOTPaMMBl;

- nemmdpoBarh 3amm@poBanHbii mudpom Lle3aps TEKCT ¢ MOMOIIBIO
[IporpamMMbl METOAOM Iepedopa CMEIICHHS; YKa3aTh B OTYETE C KAKUM CMelle-
HUeM ObLT 3amudpoBaH daii.

3apanue Ne3. s meTona mepecTaHOBKM CHMBOJIOB JCHIM(POBATH 3a-
mrdpoBaHHbIN (aitn. [ 3Toro HeoO0X0AUMO ONPEIETUTh 3aKOH MEPECTaHOBKU
CHUMBOJIOB OTKpPBITOr0 TekcTa. Co3aaiite HEOOIbIION (pailyl IITMHOM B HECKOJIBKO
CUMBOJIOB C M3BECTHBIM BaM TEKCTOM, 3amudpyirte ero. [locMoTpure rucro-
IPaMMBl, ONUIINTE UX, OTBETHTE MOYKHO JIM U3BJIEYb U3 HUX IOJIE3HYIO JUIA Je-
mudpoBanus uHpopuanuio. CpaBHUTE ¢ MOMOILBIO PEIAKTOPA Balll UCXOIHBIM
TEKCT U 3allIU(PPOBAHHBIN TEKCT U ONMPEEIUTE 3aKOH IEPECTAHOBKU CUMBOJIOB.

Hemmdpyiite dait:

- BpYUHYIO 1 OOBSICHUTE Bl ICHCTBUS;

- C IOMOIIIBIO IPOIPAMMBI.

3amanue Ned4. /{111 MHBEPCHOTO KOJIUPOBaHMUS (TI0 TOTIOJHEHUIO J10 255)

- BBINIOJIHUTE MIK(POBAHKE ISl CBOETO MPOU3BOJIBHOTO (haiina;

- MOCMOTPUTE TUCTOTPaMMbl HCXOJHOTO M 3alIM(PPOBAHHOTO TEKCTOB,
OMMILUTE TUCTOTPAMMBI U OIIPENIETTUTE CMEIICHHE JIJIs1 HECKOJIBKHUX CUMBOJIOB;

- nemudpyiTe 3amm@poBaHHBIN TEKCT, MPOBEPHTE B pElaKTOpe Ipa-
BUJILHOCTH JIeIU(POBAHUS.

3apanme NeS. J[ns MHOroangaBuTHOrO MHUPPOBaHUS C PUKCUPOBAHHBIM
KJIFOYOM ONPEJENINTE, CKOJIBKO OJHOAI(PABUTHBIX METO/IOB U C KAKUM CMEILEHU-
€M HCMOJb3YEeTCsl B porpamme. s 3Toro HyHO co3aaTh CBOW (aiis, cocTos-
M U3 CTPOKU OJUHAKOBBIX CMMBOJIOB, BBIMOJHUTH ISl HEro mudpoBaHue u
0 TUCTOTPAMME OTIPENEITUTh CIIOCO0 MHU(pPOBaHUS ¥ HAOOP CMEIIICHUM.

3apnanme Ne6. Jlna mHoroandaBUTHOrO MMGPOBaHUS C KIHOYOM (DUKCH-
POBAHHOM JJIVHBI:

- BBIMOJHUTE MHU(YPOBAHUE U OIpPENEIUTe MO THCTOTpaMMe, KaKoe cMme-

IICHUE MOJyYaeT KaKIbIi CUMBOJ 118l (haiisia, COCTOSIIETO U3 CTPOKHU OJUHAKO-
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BBIX CHIMBOJIOB;

- BBIMOJHAUTE MU(poBaHue W pacmudpoBanue 1 (aiia mporu3BOILHO
TEKCTa,

- IPOCMOTPHTE ¥ OMHIINATE TUCTOTPAMMEBI UCXOTHOTO U 3aripOBaHHOTO
TEKCTOB; OTBETHTE, KaKyI0 MHPOPMAITUIO MOKHO IMOTYIUTh U THCTOTPAMM.

3aganue Ne7. Jlns MHoroandaBUTHOTO MIMGPOBAHUSA C MPOU3BOJIBHBIM
napoJieM 3aJJaHue MOTHOCTHIO0 aHAJIOTMYHO 3a/IaHUIO 6.

7. Conep:xaHue oT4YeTA
OT4eT TOJKEH COoepkKaTh:

1. HaumeHoBaHue pabOTHI;

2. 11e7b paboThI;

3. paboune CXeMBbI;

4. OCHOBHBIE COOTHOIIICHUS U pacuyeTHbIE (HOPMYIIBL;

5. TaOJIHITEL;

6. BBIBOBI 11O paboTe.
8. KonTpoabHbIe BONPOCHI

[IpuBecTr B OTYETE OTBETHI Ha KOHTPOJILHBIC BOIIPOCH B COOTBETCTBUU C
HOMEPOM BapHaHTa, YKa3aHHBIM IpenojaBarenem (tabdm. 1.1).

Tabmuua 1.1 — KoHTposabHBIE BONPOCHI

Howmep BapnanTta | KoHTpOJbHBIE BOITPOCHI

1,5 7, 3,9, 18, | Kakue BbI 3HaeTe METOABI KpUNTOrpadUUeCKOM 3aIlluThI

28 daiinon?

2, 4,6, 8, 20, 22, | B yem npeumyIiecTBa U HEAOCTATKH OTHOAT(PABUTHBIX Me-
24, 26, 30 TOJIOB?

11, 13, 15, 10, | Ecniu HeoO6xoaumMo 3ammudpoBaTh TEKCT, COACPIKAIINNA BaXk-
17, 19, 27 HyI0 WH()OpMaIMo, KaKOi METOJl W3 PACCMOTPEHHBIX BBI

BbIOEpeTe? OOOCHYIUTE CBO BHIOOP

12, 14, 16, 21, | llenecooOpa3Ho i OBTOPHO MPUMEHATH JJIsI yKe 3amud-

23, 25, 29 POBAHHOIO TEKCTA:
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a) MeToJ1 MHOToalI(paBUTHOTO MK pOBaHHUS;

0) meton Lle3apsa?

9. CnucoK JHMTEpPaTypbl, PEKOMEHAOBAHHBIH K HMCIOJb30BAHUIO 110

JAHHOM TeMe

1. XKyk, A.IL, Xyk, E.IL, Jlenemkun, O.M., Tumomikun, A.M. 3amura

uHpopmaruu: YaebHoe nmocoome mis 6akanmaBpoB [Texcr] / AL XKyk u ap. —

M.: UTHOPA-M, 2015. -392c¢.
2. lllanbrun, B.®. 3amura komnbroTepHor uHbopmaiu. IpheKTUBHBIC

Metojbl U cpenactra [Teker] / B.®. lansrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlabopaTtopnas paGora Ne 2
HccaenoBanue pa3jd4HbIX METOA0B 3aIUMThI TEKCTOBOM HH(pOpMAa-

MU M UX CTONKOCTH HA OCHOBE MOA00pa KIK0Yeil

Heanr JabopatopHoii padoTBLI: HCCIEAOBaHHS METOAOB MIKM(ppoBa-
Hust/paciinpoBaHus TEPECTAHOBKOW CHUMBOJIOB, MOJICTAHOBKOM, raMMHpOBa-
HUEM, UCITI0JIb30BaHUEM Ta0IMIlbl BukeHepa, cpaBHEHHE CTOMKOCTH Pa3IMYHBIX

MCTOAOB Ha OCHOBC aTaK IIYTCM Hepe60pa BCE€X BO3MOKHBIX KJIFOUCH.

B nabopamopnoii pabome paccmampusaemcs cnocob 6ckpvlmusi wu@pa, OCHOBAHHBIU HA
nepebope cex eapuanmos Kaoua. Kpumepuem npagunbHocmu 6apuanma CLysicum

HAjJludue 6 mexkcme «8eposnmHOoco Cloeay.

Ilepebupaemcsa MHOJCECMBO BCEX BO3ZMONCHBIX KAHOUel, UUPDPOBAHHbBIL meKcm pacuugdpo-
8b18AEMCSL HA KANHCOOM KTtoue. B nonyuusuemcs «nceg0oomrkpulmomy mekcme

uwemcs geposamuoe cioeo. Eciu makozo cnosa nem, mexkywuti mexcm opaxyemcs u
ocyujecmensaemcs nepexoo K ciedyrowemy Kuouy. Eciu maxoe cnoeo naiioeno, Ha sKkpamu 8bi-
800UmMCs apuanm Kuoya. 3amem nepebop Kuouel npoooaxcaemcs 00 mex nop, noKa He uc-
uepnaemcs 6ce MHONCECMBO 8APUAHMOG. BO3MOINCHO 0OHAPYICEHUe HeCKOLKUX KItoYel, npu

KoOmopblx 6 ((l’lC@SdOOprleZblx mexkcmaxy umeemcs 6epoAnHoe Cl060.

Ilocne 3asepwenus nepebopa HeobX00UMO pacuiupposams MeKcm HA HAUOEHHbIX KIHUAX.
«l1ce600omKpoimbitl MeKcm» Gbl8OOUMCS HA IKPAH 05t GU3YAbHO20 KOHMPOJISL.

Ecnu onepamop npusnaem mexcm omkpwvimuim, mo paboma no 8CKpblmuio 3aKaAH4UBAemCcs.
Unaue, Ooannviii 6apuanm kawoua OpaKyemcs u OCywecmensemcs nepexoo K cledyrouemy

KIIOY).

1. ®opMupyembie KOMIETEHIIUN

Jlannass maGopatopHass pa0OoTa HampaBieHa Ha (OpMHUpPOBAHUE
CIEAYIOIIUX KOMIIETCHIIMHN BBIITYCKHUKA OaKkajgaBpuara:

OIIK-1: cmocoOHOCTBIO HMHCTALIMPOBATH MPOTPAMMHOE W ammapaTHOE
obecrieuenue 111 ”HPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

[1K-5: cnocoOHOCTBIO compsraTh allapaTHbIe U MPOTPaMMHBIE CPEICTBA

B COCTaBC I/IH(I)OpMaI_II/IOHHBIX N aBTOMAaTHU3HMPOBAHHBIX CHUCTCM.
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2. TeopeTuyeckasi 4acTh

Jlyis BBITIOTHEHHUsT JTaOOpaTopHOW paboThl HEOOXOIWMO 3aIyCTHTH TIPO-
rpammy LAB_RAB.exe, ucnons3yemyto it mudpoBaHust/pacmmdpoBaHus, a
Takke AemuppoBaHus (METOJOM MPOTKKU BEPOSITHOTO cioBa) daitnos. Cu-

CTeMa peasin3yer cieayromue QyHKIum:

— BBOJI, YAQJICHUE U CEJEKIMS KI0YEH MOJIb30BATENS;

— TOJIJIEPKKA CIIMCKA KITIOUEeH;

— mmu¢poBaHKe U pacpPOBAHUE TEKCTA,;

— Aemn(poBaHUE TEKCTa IMyTEM MOA0Opa KIIOUEH, METOAOM IMPOTSIKKU
BEPOSITHOTO CJIOBA.

Cucrema noaaepKUBaeT CIASAYIOIIUE METOJIbI KPUNITOTpapruuecKoro mpe-
oOpazoBaHust HHPOPMAIIUHU:

— 3aMEHa;

— IIEPECTAHOBKA;

— TaMMHUPOBAHME;

— tabnuna Brkenepa.

[Tpu 3amycke yTwiut mudpoBaHus W pacmiu@poBaHUsS Yy TOJIb30BATEIS
3ampainiuBaeTcs MOATBEPKICHUE HA TMPAaBWIBHOCTh BBIOPAHHOTO METOAA IS
paboOTHI U COOTBETCTBHS 3aJaHHOTO KJTFOUa TICJISIM TTOJIh30BaTeNs (TakKe Beeraa
Ipy U3MEHEHUU (pailyia B TEKCTOBOM PENIaKTOPE BBLIACTCS 3alpoC Ha COXpaHe-
HUE U3MCHCHHU TPU KaXJIOM IIare, JaJlbHEeHIee pa3BUTHE KOTOPOTO MPUBEICT
K HEOOpaTHMBIM U3MEHEHUSM B (haiiyie U moTepe n3HavaabHOM HHPOpMaIUn).

Onucanune uaTEpdEiica.

e OKHO TEKCTOBOI'O PEAAKTOpa C MIMPOKUM HAOOPOM JOIMOJTHHUTEIbHBIX
(GyHKIHIA.

e Tabmuita BceX KIIOYEH, BBEJIEHHBIX B CHUCTEMY C OBICTPBIM JOCTYIIOM

JUISl BBOJIA, YAQJICHUS UJIU BEIOOpA TEKYIIETO KIItoYa.

e Cnmcok BceX METOJ0B mudpoBaHus Jjisi OBICTPOro U yAOOHOTO Tepe-

KIIFIOUCHUA MCXKIY HUMHU.
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e OCHOBHOE MEHIO (BBEpXY IKpaHa).

o JlomoMHUTENBHOE MEHIO (BBI3BIBACTCSI HAKATHEM IMPABOM KHOIKH MBI-
I1H).

e HabGop BcrmomoraTelbHBIX KHOTOK ISl OBICTPOTO U YAOOHOTO WHTEP-
deiica.

e [loss BBIBO/IA TEKYILIETO COCTOSHUS CUCTEMBI:
® TEKYIIUU KIIIOY;
® BEPOSTHOE CJIOBO;

¢ CHJIa KiIr0o4a JJIsl ITPOTAKKH.

IIpumep padoTHI ¢ MpOrpamMmoii

Bnumanue! Byobme gnumamenvHvl npu yCmaHosKe napamempos pabomvl, maxk KaK 6 npo-
yecce 8bIYUCTIEHUs NO X00Y pabomsl dmu napamempsvl usmenums ysce He yoacmcs. Ilocie
3anycKka npocpammul abConOmMHo 6ce pabodue noJisa nycmole U HeoOX00UMO NPO8eCmU Nepeo-

HaudajlbHble HdCﬂ’lpOZZKM ons pa6omocn0co6yocmu cucmemal.

1. BBouTCA CIIUCOK KITFOUEH.

2. BBoautcst BeposiTHOE ClIOBO (HEOOs3aTeNbHO BHAYalle, 10 €ro BBOJA
BCE MEHIO 3aITyCKa MPOTHKKHU BCE PABHO HEJIOCTYITHBI).

3. BriOupaercst HeoOX0UMBIH METO MU(DPOBAHUS.

4. 3arpyxaeTcsi UCXOIHbIM WM 3amu@poBaHHBIN (aiia (OTKpBIBAIOTCS
COOTBETCTBYIOIIME MEHIO JJI WU(POBaHUS U paciindpoBaHUs).

5. 3amyckaeTrcss HEOOXOAUMBIN MpoIecc:
— mudpoBaHue;
— pacmudpoBaHuUE;
— MPOTSKKA BEPOSITHOTO CJIOBA;
— KOHBEpPTAIIUS TEKCTa.

6. [Ipomomkernue paboThl B JH0O00OM TMOPSIAKE B COOTBETCTBHHM C OIHCAH-

HbIMU ITYHKTaMMH.
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7. Ilpu 3aBepiieHun padboThl HE 3a0yJbTE€ COXPAHUTh HEOOXOJMMBIE pe-
3yJbTaThl (MPU 3aKPHITHH U 3arpy3Ke HOBBIX (pailJIOB CUCTEMA aBTOMATHYECKH

3allpalnBacT IMOATBCPKIACHUC Ha 33.HI/ICI>).

IIndpoBanue

1. OTkpBITH daiin.

2. BHect HE00XO0IMMBIE U3MEHEHU.

3. HacTpouTh COOTBETCTBYIOIIHNE MApPAMETPhI:
— TuM mudpoBaHus;

— KIIIOY;
— TIpoYHe.

4. 3anycTuTh npouecc MUppoBaHUs Yepe3 MyHKT MEHIO

YTUINUTBI \ BAILIMDOPOBATS F5.

Buumanue! Ilpu wugposanuu ghaiina éce 6necenuvle noivb3osamenem U3MeHeHus 00 ne-
Kyuje2co MOMeHmMa epemeru Oy0ym coXpaHeHvl Ha HCeCmKOM OUCKe.

PacummdpoBanue

1. OTKpBITH daiin.

2. [IponsBecTrt HEOOXOMMBIE U3MEHEHUS.

3. HactpouTh COOTBETCTBYIOIINE TTAPAMETPHI:
— Tun mudpoBaHus;
— TIpoYHe.

4. 3amyCcTuTh Tpolecc pacimu@poBanus yepe3 MyHKT MEHIO

YTUINUTBI\ PACIHNU®POBATS F6.

Buumanue! Ilpu pacwugposanuu ¢hatina éce npogedennvle nonivzoeamenem usmeHe-
HUs 00 MeKyuje2o0 MOMEeHmMa pemMeHu OyOym coOXpaHeHbvl Had HCeCMKOM OUCKe.

IIpoTsiskka BeposATHOrO ¢j1oBa (AemppoBaHue)

Buumanue! Mowmnocmo kiroua 3adacmes 3apanee 6 onyuu "cuna kuoua”.
Hnuna karoya 3nauumenvHo Gnusem Ha 8pems NPOMSINCKU 8ePOSMHO20 Cl08a (8 X)O-
wem cayuae umeem 0eo € 102apuPMudecKum areopummon).

1. BBoguTcst BeposTHOE ¢1oBO (aiuHHOM OT 1(3) 10 9)

2. JIng otneneHus BHOBb HAMJACHHBIX KIIOUEH OT MPEABIAYIIUX MEXIY

HUMH J100aBJIIE€TCS HAAMUCh "oaoop".
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3. [lepebop kiroueii.

4, PacmndpoBsIBaeTCs MepBasi BCS CTPOKA TEKCTA MO TEKYIIEMY KITFOUY.

5. IlopumsiMu, paBHBIMH JIJIMHE BEPOSITHOTO CJIOBA, CPABHUBAETCS COJIEP-
KUMOE ITOM CTPOKH CO 3HAUCHUEM BEPOSITHOTO CJIOBA.

6. Ecin HalieHo XoTh OJTHO COBIAJEHUE, 3alIOMHUHAEM KITIOY.

7. IlepexoauM K HOBOMY KJTIOUY.
9. Pe3ynbTathl JOJKHBI COEpkKaThCsl B crucke Kitoueld. Ecnu coBmane-

HUM HE HAWJICHO, B CIIMCOK KJIIOUEH HUYETo HE J00aBIIsICTCS.

Onepanum ¢ KJINOYaAMU

C 6azoif KiIroueil MOTYT OCYIIECTBIIATHCS CIACAYIONTUE JEHCTBUS:

— 100aBUTh HOBBIM KITIOY;

— YIAJIUTh OJIHY 3aIHCh;

— A3MEHUTH AKTUBHYIO 3aMKUCh;

— OYKMCTHUTH BCIO TAOJIMILYy BBEJICHHBIX KIIIOUEH .

Ipumeuanue. Iloo cnosamu "paboma c mabnuyei knoueu” umeromes 86udy K/uoqu,.
g6eoenHbie OJisl UCNONIb30BAHUA 8 08YX MEeMOOAX (2aMmuposanus u madiuya Busicenepa).

Kurouu 11t mepecTaHOBKH

B kaxapiii MOMEHT BPEMEHH B CUCTEME MOXKET OBITh TOJBKO OJUH TEKY-
LI KITFOY 111 IEPECTAHOBKH.

[IpaBuna BBOJA KiTtOYa JJI IEPECTAHOBKM:

1. Ilpu mepexatoueHUn B CIUCKE MOIACPKUBAEMbBIX CHCTEMOM METOJ/OB
mugpoBanus Ha nyHKT "llepecTranoBka" BBI3BIBAETCS OKHO BBOJA KJOYa Iepe-
ctaHOBKH. OKHO cOCTOUT U3 ABYX KHOMOK (OTMeHsI 1 Brixoma 0e3 u3MeHeHU
¥ KHOTIKM Enter — moaATBeprkIeHNE YCTaHOBJICHHOM JJIMHBI KJIF0Ya) U OKHA 3a/1a-
HUS JJIMHBI KITF0Ya JIJI IEPECTAaHOBKH.

2. B okHe 3amaHus IIUMHBI KJIF0Ya HEOOXOAMMO BHIOpATh HEOOXOIAMMYIO
JUTMHY (TapaMeTphl 3aMeHsItoTes B mipeAenax 1 ... 9), u moATBEepAUTH KelaHue
HCIIOJIB30BaTh KJIFOU MMEHHO TaKOM JJIUHBI.

3. Tlocne moaTBEpKACHUS B OKHE BBICBETATCS KHOIKHU C U(pamMu Ha JIU-
LIEBOM CTOpOHE (B KOJIMYECTBE, PABHOM JIJTMHE KJIKOYA), IPU HAXKATUU HA KHOIKY

MIPOUCXOAUT (PUKCAIIMS KHOMKH (€€ 00eCIBeUnBAHNE) TSI
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HEBO3MOKHOCTH €€ JaJbHEHIIero UCIOoIb30BaHus (Tak Kak Bce HU(]pPHI B
KJTI0Y€ TMTEPECTAHOBKH JTOJDKHBI OBITH HETIOBTOPSIFOIIIMMHUCS).

4. TTocne mepebopa BceX KHOTIOK CUCTEMa 3alIOMHHAET BBEACHHBIN KITIOY,
BBIBOJIUT €TO B MOJIE BBOJA KJIIOYEH M BBHIXOAUT U3 OKHA BBOJA KIIOYa MepecTa-
HOBKHU B OKHO OCHOBHOM MPOTPaMMBbl.

4. O0opy10BaHHe U MATEPHUAJIBI

K anmapatHOoMy obecrieueHuio 1ab0paTopHON pabOTBl OTHOCATCS KOM-
NBIOTEPHBIE KJIACCHI C YCTAHOBIICHHBIM CETEBBIM 000pYI0BaHNEM, a TAKKE

- oniepanionHas cucrema Windows;

- nporpamma LAB_RAB B cpene C++.

5. Yka3anug nmo rexHuke 0€30macHoOCTH

TpeboBanus 6e€30MaCHOCTH NIEPE HA4aJIOM padoT:

— 3AIIPEILIAETCSH: mnepeoneBarbCsi, MOJIb30BaThCA OTHEM, KYPHUTb,
IpPUHUMATh TUILY B JabopaTopuu;

— yOemuThCs B UEIOCTHOCTH DJIEKTPHUUECKUX PO3ETOK U Pa3bEMOB.
3anpemaercss paboTaTh ¢ HEUCIPABHBIM JJIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITEIIbHO PEMOHTHUPOBATh €T0;

— B JIabopaTtopuu HEOOXOAUMO OBITH B CMEHHOI O0YBH;

— BKJIFOYCHHE KOMIBIOTEpa TMPOU3BOAUTH TOJBKO TMOCIE TONTYYCHHUS
JIOIyCKa TI0 BBIMOJHSAEMON paboTe MW paspelieHus NpernojaBaress WiId
nabopaHra.

TpeboBaHus 6€30MaCHOCTH BO BpeMsl pabOThI:

— BBINOJHSS Ta0OPAaTOPHYIO PadoOTy, CTYIEHTHI 00sS3aHBI MCIOJB30BaTh
TOJBKO  BBIYMCIUTENBHYI0  TEXHHKY, MepudepuiiHoe  000pyI0BaHUE,
COCUHUTENbHbIE Kalenw, W3MEpHUTeIbHOEe O0OpYyIOBaHUE W  JIUCKETHI,
HETOCPEICTBEHHO OTHOCSIINUECS K JAHHOMY JJA0OPATOPHOMY 3aHSTHIO;

— TMOAKJIIOYEHWE W OTCOCIWHEHHE COCTABISIONIUX BBIUHUCIUTEIHLHOTO
KOMITJIEKCA TIPOU3BOAMTH TOJIBKO MPU TIOJHOM CHATHH HAMPSHKEHUS CO BCEX

COCTAaBJIOINWX BBIYMCIIMTCIIBHOI'O KOMIIJICKCA.
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TpeboBanust 6€30MaCHOCTH MO OKOHYaHUH PAOOTHI:
— N0 KOMaHJe NpenojaBareNisi CTYIACHTBI OOS3aHBI  BBIKIIOUUTH
KOMITBIOTEP M COCTABIISIOIINE BHIYUCIUTEIHLHOTO KOMILICKCA;

— pabouee MeCTO TIPUBECTH B MOPSIIOK.

6. 3aganus

Jlyis BBIONHEHUs JTaOOpaTOpHON paboThl HEOOXOAUMO 3aMyCTHTh MPO-
rpammy LAB_RAB.exe, ucnonp3zyemyro mis mudpoBaHus/paciudpoBanus, a
Takke AemudpoBanus (METOOM MPOTSKKUA BEPOSATHOTO CIIOBA) (paiiyos.

Cuctema peanusyer ciaeayronme QyHKIUU:

— BBOJI, YJIAJICHUE U CETIEKIIMsI KITI0YEH MOJIb30BaTEIs;

— MOJIIEPKKA CIHUCKA KITIOYEH;

— muQpoBaHUe U pacIuppOBAHUE TEKCTA;

— aemu@poBaHUE TEKCTa IMyTeM MoadOopa KIHYel, METOJOM MPOTSIKKU
BEPOSTHOTO CIJIOBA.

Cucrema oA ep>KUBaET CIACAYIONINE METOJIbI KPUNITOTpaPUIecKoro mpe-
o0Opa3zoBaHusI HHPOPMALIUU:

— 3aMeHa;

— TIEPECTAHOBKA;

— TaMMHUPOBAHWE;

— tabnuna BrkeHepa.

[Tpu 3amycke yTwumaT mudpoBaHUS W paciiuPpoBaHUS Yy TMOIH30BATEISA
3ampammBaeTcs MOATBEPKICHHWE Ha TPABUIBLHOCTH BBHIOPAHHOTO METOAA IS
paboThI U COOTBETCTBHS 33JJAHHOTO KIIIOUa IIEJISIM TMOJIh30BaTeNs (TakKe BCeraa
npu WU3MEHEeHHHU (haiiia B TEKCTOBOM PEIAKTOPE BBIAACTCS 3alpoC HAa COXpaHe-
HUE U3MEHEHHUI TIPU KaXKJIOM IIiare, JajlbHEHIee pa3BUTHE KOTOPOTO MPUBEICT
K HEOOpaTUMbIM MU3MEHEHUSIM B (paiilyie 1 moTepe n3Ha4YaIbHON HHPOPMAIIHH).

Omnucanue unTepdeiica:

1. OKHO TEKCTOBOTO PEAAKTOpa C IMUPOKUM HAOOPOM JIOTIOJTHUTEIbHBIX

(GYHKUUH.
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2. Tabnuua Bcex KIOYel, BBEACHHBIX B CUCTEMY C OBICTPBIM JOCTYIIOM
JUIS BBOJIA, YAAJIEHUS WK BIOOPA TEKYILEro KIII0Ya.

3. Criucok Bcex METOJI0B MU(GPOBAHUS I OBICTPOTO M YAOOHOTO Tepe-
KIIFOUECHHSI MEXK]Ty HUMMU.

4. OCHOBHOE MEHIO (BBEpXY IKpaHa).

5. JonogHuTENbHOE MEHIO (BBI3BIBAETCA HAKATUEM IPABOM KHOIKH MBbI-
I1H).

6. HaGop BcomorareiabHbIX KHOIOK JUJIsl OBICTPOrO M yIOOHOIO MHTEp-
detica.

7. Ilonst BBIBOJIA TEKYIIETO COCTOSIHUSL CUCTEMBI:

- TEKYIIUH KITI0Y,

- BEpOSITHOE CJIOBO;

- CHJIa KJIIoYa JJIs IPOTSIKKY.

[Tpumep paboThI ¢ mporpaMMoin

Buumanue! BynpTe BHUMAaTENbHBI NIPU YCTAaHOBKE MAapaMETPOB padOTHI,
TaK KaKk B MPOLECCE BBIUUCIEHUS MO XOIy padOThl 3TU NapameTpbl U3MEHUTH
y>Ke He yJacTcsl.

[Tocne 3amycka mporpammbl aOCOJIOTHO Bce pabouue MoJis MyCThie U
HE00XOJAMMO TMPOBECTU NEPBOHAYAIBHBIE HACTPOMKH Jii PabOTOCIOCOOHOCTH
CUCTEMBI.

1. BBoauTCA CIIHCOK KITFOUEH.

2. BBoautcst BeposiTHOE CIOBO (HeoOsi3aTeNbHO BHadalsie, 10 €ro BBOJA
BCE MEHIO 3aITycKa MPOTSHKKU BCE PABHO HEAOCTYIIHBI).

3. BoiOupaetcst HeOOXOUMBII METOJT IIU(PPOBAHUS.

4. 3arpyxaetrcsi UCXOAHbIM WK 3amM(poBaHHbIN (ailn (OTKpBIBAIOTCS
COOTBETCTBYIOIINE MEHIO JJIs Mu(poBaHus U pacmudpoBanHus).

5. 3amyckaeTcsi HeOOXOIUMBIN MPOIECC:

— mmQpOBaAHHKE;
— pacuiudpoBaHue;

— IPOTSIYKKA BEPOSTHOTO CJIOBA;
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— KOHBCpTAaIMA TCKCTA.

6. HpOI[OJ'DKCHI/IC pa60TBI B JII000M MopsAaKE B COOTBECTCTBHUU C OIIMCAH-

HBIMH ITYHKTaMH.

7. Ilpu 3aBepuieHnn paboOThl HE 3a0yAbTE COXPAHUTh HEOOXOJMMBIE pe-

3yJbTaThl (MPU 3aKPHITUM U 3arpy3Ke HOBBIX (pailioB CUCTEMa aBTOMATUYECKU

3ampanimBaeT MOJATBEPKICHUE HA 3aIUCh).

[[IudpoBanue
1. OTKpBITH (haid.
2. BHecTn HEOOXOIMMBIE U3MEHEHHSI.
3. HacTpouTh COOTBETCTBYIOIIUE APAMETPHI:
— TUN WH(pPOBaHUS;
— KJIIOY,;
— IIpOYHeE.
4. 3amycTuTh Npouecc MUPPOBAHUS YepPE3 MYHKT MEHIO
YTUIIUTBI \ BALIMDPOBATD F5.

Buumanue! Ilpu mmdpoBanun Qaiina Bce BHECEHHBIE MOJIb30BATEIEM

HU3MCHCHUSA 10 TCKYHICTO MOMCHTAa BPCMCHU 6yI[YT COXpaHCHbI Ha JXCCTKOM

JIACKE.

PacmudpoBanue
1. OTKpBITH (haii.
2. IlpousBecTrt HECOOXOAMMBIC U3MEHEHHS.
3. HacTpouTts COOTBETCTBYIOIINE TAPAMETPBI:
— TUn mudpoBaHus;
— TIpoYne.
4. 3anmycTuTh Npouecc pacmn@poBaHus Yepe3 MyHKT MEHIO
YTUIIUTBI \ PACILIUD®POBATH F6.

Buumanue! Ilpu pacumdpoBanun aityia Bce npoBeeHHbIE MOJIb30BATE-

JIEM U3MCHCHUSA N0 TCKYIICTO MOMCHTA BPECMCHU 6y,HYT COXPAaHCHBI HAa JKCCTKOM

JIACKE.

[IpoTsikka BEpOSITHOTO ciioBa (AemudppoBaHue)
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Buaumanne! MoIHOCTh KIlt04a 3a/1acTCsl 3apaHee B OMIMM '"cuiia Kiroya'.

JInvHa KiIr0Ya 3HAYMTEIBHO BIMSET HA BPEMs MPOTSHKKU BEPOSITHOTO CJIO-
Ba (B Xy/IIIIEM CITydae HMMEEM JICJIO C JIOTApU(DMHIESCKIM aJITOPUTMOM ).

1. BBogutcs BepositTHOe ciioBO (AynHHOM oT 1(3) 10 9)

2. Jlns oTneneHusi BHOBb HAMJICHHBIX KIIOYEH OT MPEIbIAYIIMX MEXITY
HUMHU 100aBIIIETCS HAAMUCH "moa0oop".

3. ITepebop kirouei.

4. PactmdpoBbiBaeTCs MepBas BCsl CTPOKA TEKCTA M0 TEKYIIEMY KITIOUY.

5. Ilopuusmu, paBHBIMU JUIMHE BEPOSTHOIO CJIOBA, CPABHUBAETCS COJEP-
KHUMOE 3TOM CTPOKHU CO 3HAYEHHEM BEPOSITHOTO CIIOBA.

6. Ecau HaliieHO XOTh OJIHO COBIIaJCHUE, 3aIIOMUHAEM KJIIOY.

7. IlepexoauM K HOBOMY KIIOYY.

8. Ilepexoaum K CleayIOIIEH CTPOKE.

9. Pe3ynpTaThl TOMKHBI COIEPKATHCS B CHUCKE Kitouen. Ecnm coBmase-
HUM HE HalICHO, B CIIMCOK KIIIOUEH HUYEro He J00aBIseTCs.

Onepanuu ¢ KiIo4amMu

C 6azoif KiIroueil MOTYT OCYIIECTBIIATHCS CIASAYIONTUE JEHCTBUS:

— 100aBHUTH HOBBIN KITIOY;

— YAQJIUTH OJIHY 3aIUCh;

— U3MEHUTh AKTUBHYIO 3aMUCh;

— OYMCTHUTH BCIO TaOJUILy BBEJICHHBIX KIIFOUECH.

[Ipumeuanue. [lox cioBamu "paboTa ¢ Tabnauiel KiIrO4eil" UMEIOTCSl BBU-
Ny KJIFOYH, BBEJICHHBIC JIJISi UCIIOJIb30BAHUS B JIBYX METOJIaX (TraMMHUPOBAHUS U
tabnuna BrkeHepa).

Kunroun ni1g nepecTaHoBKH

B kaxnp1it MOMEHT BPEMEHH B CHUCTEME MOXKET OBbITh TOJBKO OJIUH TEKY-
U KITFOY JIJIs IEPECTaHOBKH.

[IpaBuiia BBOJA KJItOYA JIJIsI IEPECTAHOBKU:

1. IIpu mepekyroYeHur B CHHUCKE MOAACPKUBAEMBIX CHUCTEMON METOAO0B

mudpoBanus Ha MyHKT "[lepecranoBka" BBI3BIBAETCS OKHO BBOJA KIIOYA TMEpe-
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cTaHoBKH. OKHO COCTOUT U3 BYX KHOMOK (OT™MeHbl U Brixona 6e3 n3mMeHeHui
U KHOIIKU Enter — moaTBepkieHHE YCTaHOBJICHHOM JJIMHBI KJF0Ya) U OKHA 3aja-
HUA JUIMHBI KITF04Ya JUIsl IEPECTaHOBKH.

2. B okHe 3afaHus AJIMHBI K092 HEOOXOIMMO BBIOpATh HEOOXOIUMYIO
JUTMHY (TIapaMeTpbl 3aMEeHsIIOTCs B nipeAenax 1 ... 9), u NoATBEpAUTH JKellaHue
HCIIOJIb30BAaTh KIIFOY UMEHHO TaKOM JJIMHBI.

3. Ilocne moaTBep:KACHMS B OKHE BBICBETSTCS KHOMKHU C IudpaMu Ha JH-
[IEBOM CTOPOHE (B KOJIMYECTBE, PABHOM JUIMHE KJII0Ya), IPU HAXKATUU HA KHOIKY
MPOUCXOIUT (hUKcalMs KHONKU (ee oOecrBeYrBaHHUE) AJII HEBO3MOXKHOCTU €€
JaJIbHEHIIEr0 MCIONb30BaHMsl (Tak Kak Bce LUQPHI B KIIOYE MEPECTAHOBKH
JIOJKHBI OBITh HEMTOBTOPSIOIIUMUCS).

4. ITocne nmepedopa Bcex KHOIMOK CHCTEMa 3alIOMUHAET BBEICHHBIN KIIOY,
BBIBOJIUT €0 B I10JI€ BBOJIA KJIFOYEH M BBHIXOJAUT U3 OKHA BBOJA KJIKOYa IepecTa-
HOBKHU B OKHO OCHOBHOM MPOTPaMMBbI.

3apanme Nel.

1. O3HaKOMUTBCS C ONKUCAaHUEM JTA0OPATOPHOI pabOTHI U 3a/IaHUEM.

2. BpINOAHUTE HACTPOMKY NPOrpaMMbl: BBIOpATh METOJ IIH(YPOBAHMUS;
BBECTH KJIFOYM JUJISI BCEX METOJIOB; BBECTH BEPOSITHOE CIIOBO; OCYLIECTBUTH BCE
OCTaJIbHbIE CUCTEMHBIE HACTPOMKHU.

3apanue Ne2. J[ns merona 3ameHbl (01HOaI(aBUTHOTO METO/A):

* BBIOpAThH JAHHBIA AITOPUTM B CIUCKE JOCTYMHBIX METOJIOB IIM(POBa-
HUS;

" YCTAaHOBUTH HEOOXOAMMOE CMEIIECHNUE;

" OTKpPBITh IPOU3BOJIBHBIN (Al

" IPOCMOTPETH COAEPKUMOE UCXOIHOTO (haiina;

" BBINOJHUTH g dToro (paitna mmdpoBanue (mpu HEOOXOAUMOCTU
MOXHO 33J1aTh UM 3alIUPpoBaHHOTO (Paitna);

" IPOCMOTPETH B pelaKTope 3anudpoBaHHBINA (aili;

" BBECTH BEPOSATHOE CJIOBO;

" BBECTH BEPOSATHYIO JUIMHY KJtoua (KpOME METO/1a 3aMEHbI );
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" 10m00pAaTh KITIOY,

® BBLINOJHUTH paclIM(PppOBaHUE CO BCEMU HAWIEHHBIMU KIIOUaMU;

" HallTu B KakoM-1HOO M3 paciun(ppoBaHHBIX (ailIOB MPAaBHIBHO pac-
MU(PPOBAHHOE KIIFOUEBOE CIIOBO;

* pacmu@poBath (Haisl UCXOTHBIM KIHOYOM;

" [IPOBEPUTH PE3YJIbTAT.

3aganme Ne3. ][ MeTo1a MEPECTAHOBKH:

® BBIOpATh METOJ MEPECTAHOBKH;

® B OTKpPBIBIIEMCS OKHE BBOJIA KJ0Ya MEPECTAHOBKU CHMBOJIOB YKa3aTh
CHavaja JJIMHY 3TOTO KIJII0Ya, a 3aT€M U3 MOSIBUBIIMXCS KHOIOK COCTaBUTh HE-
00X0IUMYI0 KOMOWHAIIMIO JIJIsl KJII0Ya, HAKMMAasi Ha KHOIIKU B 3aJITaHHOM TIOPSIJI-
Ke; MPU ATOM YK€ HUCIOJIb30BaHHBIE KHOMKU CTAHOBSATCS HEAOCTYMHBIMH JIJIsI
NpEeAOTBPAILICHUS UX TOBTOPHOTO BBOJIA;

" najgee JEUCTBUSA MOJHOCTHIO COOTBETCTBYIOT HU3JIOKEHHBIM B IMPEJIbI-
IyIIEM ITyHKTE 3aJaHus.

3aganue Ne4. [l MeTona raMMHUpPOBAHMS:

" BpIOpATh METOJI FAMMUPOBAHUS;

"BBECTH KJIIOY TaMMHUPOBAHUS;

" [TOJTHOCTHIO TIOBTOPUTH U3 3aIaHKsI 3 BTOPOM MyHKT.

3apanue NeS. Jlnsa tabmunpl BrkeHepa Bce EWCTBUS MOBTOPSIOTCS U3
3an. 4 (MeToJ raMMHUPOBAHUSA).

B oruere s kaxaoro mMeTtojia mM(poBaHUS OMUCHIBACTCS MOCIIEI0BA-
TEJIBbHOCTh BBINOJHSEMBIX JICHCTBUM, YKa3bIBAIOTCA MMEHA BCEX HMCIOJIb30BaH-
HbIX (DailJIOB, UCXOJHbIE U HAWJEHHBIC KJIFOYH, OMUCHIBACTCS Tpolece aemud-
pOBaHMUs.

[IpenoiaBarento MpeaoCTaBISIETCs] OTYET O MPOJCTAaHHON paboTe U Bce

UCIIOJIb30BaHHBIE (ailiibl.
7. Conep:kanue oTyeTra

B otuete A KaxKa0ro Meroaa HII/ICI)pOBaHI/IH OIINCBIBACTCA IIOCIACAOBA-

TCIIBHOCTH BBIITOJIHACMBIX )IGI\/'ICTBI/II\/'I, YKa3bIBAlOTCsA MMCHA BCCX HCIIOJIL30BAH-
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HBIX (paiiIoB, HCXOJHBIC U HAWICHHBIE KIIFOUM, OMMCHIBACTCS MpoIlecc Aemmd-

POBaHHA.

[IpenogaBaTenio mpenocTaBiIseTcs OTYET O MPOACTAaHHOW paboTe M Bce

MCIIOJIb30BaHHBIC (DaIIbI.

8. KoHTpoJIbHBIE BONIPOCHI

Honep KouTpo.abHBIE BOIPoOCk]
BAPHAHTA
157 Uenm oTnHYASTCA  NCEBIOOTEPRITEIA TEKCT (TEKCT. DOIVISHHEIHE OpH
391828 pacmHGpPOBKe MO IOAHOMY KIHTY) OT HACTOAINETO OTKPRITOTO TeKCTa’
2468, Kak 3aBHCHT BpeMS BCEPRITHA MHGPa ONHCAHHBIM BRI CIocoDoM moabopa
202224, KToMeH OT JIHHE] BEPOSTHOTO CIIOBA’
26,30
11.13.15. JaBHCHT TH BpeMA BCKPEITHA 1:|1H¢lpa raMMHPOBAHHA (H,m TAOIIHITEL
10,17.19, Buzenepa) oT MomHocTH ampaeHTa raMver?
27
12.14.16
21,2325, B gem HegocTaTKH MeTOJa JeIIH(POBAHHS C HCIIONL30BAHHEM IPOTAAKH
29 EePOATHOTO CII0BaT

9. Cnucok JuTeparypbl, PeKOMEHAOBAHHbIN K HCHOJb30BAHHUIO 110

JaHHOM TeMe

1. Kyk, A.IL, XKyk, E.IL, Jlenemkun, O.M., Tumomikun, A.M. 3amura

uHpopmaruu: Yuebnoe nmocoodue s 6akanaBpoB [Texcr] / AL Kyk u ap. —

M.: UTHOPA-M, 2015. -392c.

2. lllanbrun, B.®. 3amuTa komnbroTepHoi nHpopmanuu. IdexTuBHbIE

Metoabl u cpenctsa [Teker] / B.®. Hlanbrun — M.: JIMK Ilpecc, 2012. — 544 c.

44




JlabopaTtopHasi paGora Ne 3

Cranpapt cumMmerpudHoro mudposanust Aes Rijndael

Heab padoThl: WCCICIOBAHUS IPUHITUIIOB MHUGPOBAHUS, UCIIOIb3YEeMBbI-
MU B anroputme cummerpudHoro mudposanus AES RIJNDAEL wu ymenuii

ACJIaTb CaMOCTOATCIIbHBIC BLIBOABI 110 PC3YyJIbTaTaM HCCJ'ICI[OB&HHﬁ.

2. ®opMupyeMble KOMIIETEHIHA

Jlannass maGoparopHass paboTa HampaBieHa Ha (QOpMHUpPOBaAHHUE
CJIEIYIOIIUX KOMIIETEHIIMHN BhIMTYCKHUKA OakaiaBpuara:

OIIK-1: cmocoOHOCTBI0O HMHCTALIMPOBATH MPOTPAMMHOE W amnmapaTHOE
obecrieuenre 111 ”HPOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM;

[TK-5: crmocoOHOCTBIO CONpsITaTh anmapaTHble ¥ MPOTPAMMHBIE CPEICTBa

B COCTaBC I/IHCI)OpMaL[I/IOHHBIX N aBTOMATU3HUPOBAHHBIX CUCTCM.

3. TeopeTuueckast 4acThb

Cocrosinme, k104 mudpoBaHus M YMCJI0 HUKJIOB. Rijndael npeacras-
JseT cO0OM WTEpAaTUBHBIA OJOYHBIA MU(DP, UMEIONIMN TEPEMEHHYIO JIHHY
OJIOKOB W pa3NU4HbIC IMHBI Kiatoded. J[nmHa kmoda u JuymmHa OJoKa MOTYT
OBITH HE3aBUCUMO JPYT OT npyra 128, 192 unu 256 Our.

Pa3HooOpa3ubie mpeoOpazoBanusi pabOTAIOT C MPOMEXKYTOUHBIM PE3yJIb-
TaToM, HazbiBaeMbIiM CocTosiHueM (State).

CocTosiHue MOXKHO IPEICTaBUTh B BUJE MPSMOYTOJbHOTO MaccuBa Oaii-
TOB. DTOT MacCHMB UMEET 4 CTPOKH, a YHUCIIO CTOJIOIOB 0003HaueHO Kak Nb u
paBHO JTMHE 0JI0Ka, IeJICHHOU Ha 32.

Kitou mmdpoBanus Takke nmpejcTaBieH B BUJE MPSIMOYTOJIBHOTO MaCCH-
Ba C YEThIPbMS cTpokaMu. Yuciio cTonbioB 0603HaueHo kak Nk v paBHO nnuHe

KJII04a, JIeJIeHHoM Ha 32. JTo mokaszaHo Ha puc. 1.
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B HekoTophIX ciiydasx K4 mupoBaHUs MOKA3aH KaK JMHEHHBIA Mac-
CHUB 4YeTbIpeX0alToOBbIX ciI0B. Cll0Ba COCTOAT U3 4-X OAaNTOB, KOTOPHIE HAXOAT-

Csl B OJTHOM CTOJIOIIE (TIpH MIPEACTABICHUH B BUC MPSIMOYTOIHLHOTO MacCHBa).

Qoo | 901 | Qo2 [0z | Foa | Qo Koo | Ko | Koz | Ko
o @0 | iz |13 | el Kyo | Koo [ Kiz | Kig
Qpo |85 |z |83 | Bz | 8o Kan | Koy | Kaz | Kz
Q30 |Fa1 | Fap [Qaa | a4 | 8as Kag | Kap | Kaz | Hag

Pucynoxk 1. [Ipumep npencrasnenus Cocrosinusa (Nb=6) u Kiroua mud-
poBanus (Nk=4)

Bxonubie qanubie 1uis mudpa 0003Havar0TCs Kak 0alThl COCTOSIHUS B TI0-
panke a0,0, al,0, a2,0, a3,0, a0,1, al,1, a2,1, a3,1 ... [Tocne 3aBepieHus aci-
cTBUS IK(pa BBIXOJHbIC JaHHBIE MOJY4YalOTCs U3 0AUTOB COCTOSIHUSI B TOM K€
nopsiake. Ynciio nukiioB 0003Ha4YeHo Kak Nr 1 3aBUCHUT OT 3HaueHu Nb u Nk.

Tabmuua 4.1. Uucno uukinoB (Nr) kak GyHKIMS OT AJUHBI KJIIOYa U 1JTU-
HBI OJI0Ka

Nr Nb =4 No=6 No=8
Mk =4 10 12 14
Mk=6 12 12 14
Mk=8 14 14 14

HuxnaoBoe mnpeodpa3zoBanme. [[ukioBoe mpeoOpa3oBaHHE COCTOUT W3
YEeThIPEX PA3JIMYHBIX MPEoO0pa3oBaHUi: 3aMeHa OalT, CABUT CTPOK, 3aMelllnBa-
HUE CTOJIOOB, 100aBIeHNe IIMKIOBOTO Kitova. [locnequuii mukin oTinyaercs oT

IMPOCTOI0 NUKJIA TOJIBKO OTCYTCTBUCM 3aMCIINMBAHHA CTOJI6I_IOB.

Round (State, RoundKey)

ByteSub(State); // 3amena 6aiiT

ShiftRow(State); // casur crpok

MixColumn(State); // 3amemmBanue cToIOI0B
AddRoundKey(State, RoundKey); // mo6aBieHnne MUKIOBOTO KITF0Ya

¥
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[Tocneauuii nuki mmdpa HEMHOTO OTINYACTCS

FinalRound(State, RoundKey)

{
ByteSub(State); // 3amena 6aiit

ShiftRow(State); // casur crpok
AddRoundKey(State, RoundKey); // no6asienne MUKIOBOrO KIH0Ya

¥

Kak MoxHO 3aMCTHUTD, HOCJ'IGI[HI/Iﬁ OUKJI OTIIMYACTCA OT ITPOCTOIo MUKJIa TOJIBKO
OTCYTCTBUEM 3aMCIINBAHUA CTOJ'I6HOB. KEDKI[OG N3 IIPUBCACHHBIX Hp606p2130Ba-

HUM MOJJPOOHO PACCMOTPEHO JAJIee.

IIpeoOpa3oBanue 3amemmBanus cToa0moB (MixColumn)
[IpeobpazoBaHue MpeACTaBISIET COOOM YMHOKEHUE COCTOSIHUSI HA MAaTpPU-

iy ME nipu mmmdposanuu unu matpuity MD mipu pacumdpoBanuu:

ME DDState
[]

MD State
2 3 1 1 b1 bs b8 b13
1 2 3 1|® |b2 b6 bl0 bi14
1 1 2 3 b3 b7 b1l bi5
3 1 1 2 b4 b8 Db12 b6

Bl = (bl * 2) XOR (b2*3) XoOR (b3*1l) XOR (b4*1)

YMHOXEHHUE IBYX O0alT MPOMCXOIUT MO CIEIYIOIIEMY aJlTOPUTMY:

e eciu oauH u3 6aiT paseH 0, pesynbrarom Oyaet 0;

® eCJM OJMH U3 0alT paBeH 1, pe3ynbratoM OyaeT Apyrou OailT;

® B OCTaJbHBIX CIIy4asiX MPOUCXOIUT 3aMeHa KaK0To OaiiTa mo Tabnuie
L, 3amMeHEéHHbIC OalThl CKIIAJIBIBAIOTCS, MPU HEOOXOAMMOCTU BBIYMTAETCS 255
i onaganus B uaTepBai [0, 255] u nporcxoaut 3aMeHa 1o tabnwuie E, uro u

Ia€T pe3yJibTar.
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L={
, 0x00, 0x19, 0x01, 0x32, 0x02, 0x1A, 0xC6, 0x4B, OxC7, 0x1B, 0x68, 0x33, OXEE, OxDF,

0x03,

0x64, 0x04, 0XEO, Ox0E, 0x34, 0x8D, 0x81, OXEF, 0x4C, 0x71, 0x08, 0xC8, 0xF8, 0x69, 0x1C, 0xC1,
0x7D, 0xC2, 0x1D, 0xB5, 0xF9, 0xB9, 0x27, Ox6A, 0x4D, 0xE4, 0xA6, 0x72, 0x9A, 0xC9, 0x09, 0x78,
0x65, 0x2F, Ox8A, 0x05, 0x21, 0x0F, OXE1, 0x24, 0x12, 0xF0, 0x82, 0x45, 0x35, 0x93, OXDA, 0x8E,
0x96, 0x8F, 0xDB, 0xBD, 0x36, 0xD0, OXCE, 0x94, 0x13, 0x5C, 0xD2, 0xF1, 0x40, 0x46, 0x83, 0x38,
0x66, 0xDD, 0xFD, 0x30, 0xBF, 0x06, 0x8B, 0x62, 0xB3, 0x25, 0XE2, 0x98, 0x22, 0x88, 0x91, 0x10,
0X7E, OX6E, 0x48, 0xC3, 0xA3, 0xB6, Ox1E, 0x42, 0x3A, 0x6B, 0x28, 0x54, OXFA, 0x85, 0x3D, OxBA,
0x2B, 0x79, 0x0A, 0x15, 0x9B, 0x9F, OX5E, OXCA, 0x4E, 0xD4, 0XAC, 0xE5, 0xF3, 0x73, 0xA7, 0x57,
OxAF, 0x58, 0xA8, 0x50, 0xF4, OXEA, 0xD6, 0x74, 0x4F, OXAE, OXE9, 0xD5, OXE7, OXE6, OXAD, OXES,
0x2C, 0xD7, 0x75, Ox7A, OXEB, 0x16, 0x0B, 0xF5, 0x59, 0xCB, 0x5F, 0xB0, 0x9C, 0xA9, 0x51, 0xAO0,
0x7F, 0x0C, OxF6, 0x6F, 0x17, 0xC4, 0x49, OXEC, 0xD8, 0x43, 0x1F, 0x2D, 0xA4, 0x76, 0x7B, 0xB7,
0xCC, 0xBB, 0x3E, 0x5A, 0xFB, 0x60, 0xB1, 0x86, 0x3B, 0x52, 0xAl, 0x6C, 0XAA, 0x55, 0x29, 0x9D,
0x97, 0xB2, 0x87, 0x90, 0x61, OXxBE, 0XxDC, 0xFC, 0xBC, 0x95, OxCF, OxCD, 0x37, 0x3F, 0x5B, 0xD1,
0x53, 0x39, 0x84, 0x3C, 0x41, 0xA2, 0x6D, 0x47, 0x14, 0x2A, 0x9E, 0x5D, 0x56, 0xF2, 0xD3, OXAB,
0x44, 0x11, 0x92, 0xD9, 0x23, 0x20, 0x2E, 0x89, 0xB4, 0x7C, 0xB8, 0x26, 0x77, 0x99, OXE3, 0XA5,
0x67, 0x4A, OXED, OxDE, 0xC5, 0x31, OXFE, 0x18, 0x0D, 0x63, 0x8C, 0x80, 0xCO0, 0xF7, 0x70, 0x07

}

E={

0x01, 0x03, 0x05, 0x0F, 0x11, 0x33, 0x55, OxFF, 0x1A, 0x2E, 0x72, 0x96, 0xA1, 0xF8, 0x13,

0x35,

0x5F, OXE1, 0x38, 0x48, 0xD8, 0x73, 0x95, 0xA4, 0xF7, 0x02, 0x06, 0X0A, O0X1E, 0x22, 0x66, OXAA,
OXES5, 0x34, 0x5C, 0xE4, 0x37, 0x59, OXEB, 0x26, 0x6A, 0XBE, 0xD9, 0x70, 0x90, 0XAB, 0XE6, 0x31,
0x53, 0xF5, 0x04, 0x0C, 0x14, 0x3C, 0x44, 0xCC, 0x4F, 0xD1, 0x68, 0xB8, 0xD3, 0x6E, 0xB2, 0XCD,
0x4C, 0xD4, 0x67, 0xA9, O0XEOQ, 0x3B, 0x4D, 0xD7, 0x62, 0xA6, 0xF1, 0x08, 0x18, 0x28, 0x78, 0x88,
0x83, 0x9E, 0xB9, 0xDO0, 0x6B, 0xBD, 0xDC, 0x7F, 0x81, 0x98, 0xB3, OXCE, 0x49, 0xDB, 0x76, 0X9A,
0xB5, 0xC4, 0x57, 0xF9, 0x10, 0x30, 0x50, 0xFO0, 0x0B, 0x1D, 0x27, 0x69, 0xBB, 0xD6, 0x61, 0XA3,
OXFE, 0x19, 0x2B, 0x7D, 0x87, 0x92, 0OXAD, OXEC, 0x2F, 0x71, 0x93, OXAE, OxE9, 0x20, 0x60, 0XAO,
O0XxFB, 0x16, 0x3A, 0x4E, 0xD2, 0x6D, 0xB7, 0xC2, 0x5D, 0XE7, 0x32, 0x56, OXFA, 0x15, 0x3F, 0x41,
0xC3, 0x5E, OxE2, 0x3D, 0x47, 0xC9, 0x40, 0xCO0, 0x5B, OXED, 0x2C, 0x74, 0x9C, 0xBF, 0xDA, 0x75,
0x9F, OXBA, 0xD5, 0x64, 0XAC, OXEF, 0x2A, 0x7E, 0x82, 0x9D, 0xBC, 0xDF, 0x7A, 0x8E, 0x89, 0x80,
0x9B, 0xB6, 0xC1, 0x58, OXE8, 0x23, 0x65, OXAF, OXEA, 0x25, 0x6F, 0xB1, 0xC8, 0x43, 0XC5, 0x54,
O0XFC, 0x1F, 0x21, 0x63, 0xA5, 0xF4, 0x07, 0x09, 0x1B, 0x2D, 0x77, 0x99, 0xB0, 0XCB, 0x46, 0XCA,
0x45, 0XCF, 0x4A, 0xDE, 0x79, 0x8B, 0x86, 0x91, 0xA8, 0XE3, 0x3E, 0x42, 0xC6, 0x51, 0xF3, OX0E,
0x12, 0x36, 0X5A, OXEE, 0x29, 0x7B, 0x8D, 0x8C, 0x8F, 0x8A, 0x85, 0x94, 0xA7, 0xF2, 0x0D,

0x17,

0x39, 0x4B, 0xDD, 0x7C, 0x84, 0x97, 0xA2, 0XFD, 0x1C, 0x24, 0x6C, 0xB4, 0xC7, 0x52, 0xF6, 0x01

h

/lodaBjieHrEe NMKJIOBOI0 KJIHOYA

B nmanHOM omepaiuy ITMKIOBOM KIIFOY J00aBISETCS K COCTOSHHIO II0-
cpenctBoM mpoctoro EXOR. IlukmoBoit k04 BbIpaOaThIBACTCS W3 KIFOUYA
i poBaHus IOCPEACTBOM aropuT™Ma BeipaboTku kitoueit (key schedule).

JlvHa IUKI0BOIO KiTfo4a paBHa amuHe 010ka Nb.

Ay |8, || 8:|3.|a koo | Koy | Koz | K Koo | K Oy | Dy [ 055 | bga | U5 | D

a,|8,8,|a;]|8,|2 Kio | Kv 1Ko | K5 | Ko | K O, |0y, [0 | D5 04| by
@ =

B, |2, |a,] 8|32 kio | K Koo | Koy | Kyy | Kas O, [0, [ 055 ] bsa | 0sy [0

a0 | 8y, | 8y, [ @55 | 354 | 8y Kyo | Kyy | Kso [ Koy | Kso | K Os0 | 0ay | 09y | 04y | U5y | Osc

Puc. 4. 5. Ilpu no6aBneHnn Kiro4ya IUKIOBOM KJII0U CKIIaIBIBACTCS TTOCPEI-
ctBoM EXOR ¢ cocrosguuem
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[Tpu mmdpoBaHUK YacTHU PACIIUPEHHOTO KJIIOYa BHIOMPAIOTCA OT Hayania

K KOHILY, IPU pacIM(ppOBaHUH — OT KOHIIA K Ha4aly.

Pacmiupenne kiaroua (Key Expansion)

PacmmpeHHsblil KITt04 NpeacTaBisieT co00i TMHEHHBIN MaccuB 4-X 0ailTo-
BbIX cj10B 1 00o3HadeH kak W[Nb*(Nr+1)]. ITeprie NK cioB coaepkaT Kiarod
mudpoBanusi. Bce ocTanbHbIE CIOBa ONPEACNSAIOTCA PEKYPCUBHO M3 CIIOB C
MEHBIIMMH MHJEKCaMU. AJTOPUTM BBIPAOOTKU KIIIOUEH 3aBUCHUT OT BEJIMYHHBI
NK: Hmxe npuBenena Bepcust 11t NK paBHOTO WM MEHbIIETO 6 W BepcHst IUis

Nk Gonbmero 6.

Jiist Nk<6 naun NK=6 mbI umeem:
KeyExpansion(CipherKey,W)

for (i = 0; i < NK; i++) WJi] = CipherKey[i];
for (j = Nk;j < Nb*(Nk+1);j+=NK)

{
WI[j] = W[j-NK] ~ SubByte( Rotl( Wj-1] ) ) » Rcon[j/NK];

for (i = 1;i < NK&& i+j < Nb*(Nr+1);i++)
WI[i+j] = W[i+j-NK] » W[i+j-1];

}

}

Kak moxHO 3aMeTuTh, niepBble NK CI0B 3amOIHAIOTCS KIFOYOM HIH(PO-
Banus. Kaxmoe mocneayromiee cioBo WIJi] momyuaercs mocpeacteom EXOR
npenpiayinero ciaoBa WI[i-1] u ciosa na NK mosunuii panee W/[i-NK]. [l cios,
no3unus kotopeix kpaTHa NK, mepen EXOR mpumensieTcst mpeoOpa3oBaHue K
WIi-1], a 3atem emie mpubapisercs MUKIOBas KOHCTaHTa. [IpeoOpa3oBaHue co-
JCPKUT IUKINYECKHIA CIOBUT OalTOB B ClOBE, 0003Ha4YeHHBIN Kak Rotl, 3atem
cienyet SubByte - npuMenenue 3ameHbI OaMT.

st NK>6 MBI nMeeM:

KeyExpansion(CipherKey,W)

{

for (i=0; i<NKk; i++) W[i]=CipherKey[i];

for (J=Nk; j<Nb*(Nk+1); j+=NKk)

{

WI[j] = W[j-Nk] ~ SubByte(Rotl(WI[j-1])) » Rcon[j/NK]; for (i=1; i<4; i++) WI[i+]] = W[i+j-
NK] » W[i+j-1]; W[j+4] = W[j+4-NK] ~ SubByte(W[j+3]);
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for (i=5; i<NK; i++) W[i+j] = W[i+j-NKk] » W[i+j-1];
}
}

Otmuune s cxembl pu NK>6 coctout B mpumeHeHnn SubByte mis

kaxaoro 4-ro oarita u3z NK.

[{ukoBas koHcTaHTa He3aBUCUT OT NK 1 ompenesseTcs e IyroImuM 00-
pasom:

Rcon[i] = ( RCi], ‘00", '00', '00" ), rme

RC[0]="01"

RC[i]=xtime(Rcon[i-1])
IndpoBanue

Iudp Rijndael Bkmrovaer ciemyromiye mpeodOpa3oBaHuUs:

° HaYaJIbHOE J00aBJICHUE IIUKJIOBOrO KJIH0Ya;
° Nr-1 ukios;
° 3aKJIIOYNTEIILHBIN ITUKII.

Ha niceBn0-Cu 3TO BBITJIIUT CIETYIONIM 00pa3oM:

Rijndael (State, CipherKey)

{
KeyExpansion(CipherKey, ExpandedKey); // Pacmupenue kioda

AddRoundKey(State, ExpandedKey); // JlobaBneH#e IIUKIOBOTO KITFOYa
For (i=1; i<Nr ; i++) Round(State,ExpandedKey+Nb*i); // kst
FinalRound(State, ExpandedKey+Nb*Nr); // 3axmtounTenbHBIN THKT

by

Ecnu mpensapuTenpbHO BBIOJHEHA MPOLEAYypa PACIIMPEHHs KIIr04a, TO

nporeaypa OyIeT BBITJISASTh CISTYIONIIM 00pa3oM:

Rijndael (State, CipherKey)

{
AddRoundKey(State, ExpandedKey);

For (i=1; i<Nr; i++) Round(State,ExpandedKey+Nb*i); FinalRound(State, ExpandedKey+Nb*Nr);

¥

50



Onucanue AeMOHCTPAUMOHHOM mporpammbl [Iporpamma BbInOIHEHA
Ha si3bike C# U cOCTOUT U3 ABYX AneMeHToB — ¢aiia Rijndael.dll, conepsxaiero
peanu3anyio anropuTMa IMUQPpPOBaHMS, W JACMOHCTPAIMOHHOTO IPUJIOKCHUS
RijndaelDemo.exe. na pabotel mpunoxkenusi Heooxomuma OC Windows c
yctanoBJieHHbIM .NET Framework v1.1. B ocHOBHOM OKHE 1€MOHCTpPaIIMOHHOM
MPOrpaMMBbI 331al0TCs JJIMHA KITt04a, AJTMHA O0JI0Ka, MOKHO TTIOCMOTPETh PacIlu-
PEHHBIN K04 MU(GPOBAHUS, BRIUMUCISEMbIH B COOTBETCTBUM C 3aJJaHHBIM KITIO-

qoM MM POBAHUS.

™ HemoncTpauus annopiisa wHibpoeanms Hijndael
et B T

M= p=m=Tpm Mp=ofpascranns

DmiEa ROOEAS g - Lmiea Backa: |4 ﬂ
Bycesub |

Bmee umfposamns: ) 01 02 02 04 05 06 07 03 02 On Ok Oz Od O= Of IPu-:umpemmn"cI

ShiftRow

IeficTRMA o dadTeme

e [ |
-

Brxograon dain: | CITREpETE |

e —

Pucynok 2. ['maBHOE OKHO AEMOHCTPAMOHHON TPOTPaMMBbI

PacwvpeHHbIA KnHou

o0 01 02 03 04 05 0e OV 05 09 0L OB OC O OE OF
e AL Y4 FI D2 AF 72 Fi DA Le 78 F1 D6 AE 76 FE
Ba S92 CF 0OE 64 3D BED F1 BE 9E C5 00 65 30 ES FE
Be FF Y74 4E D2 CEZ C9 BF &C 52 0OC BF 04 69 EF 41
47 F7 F7 BC 95 35 3E 03 F2 aC 32 BC FD 05 3D FD
3C AL A3 ES 49 SF 9D EE 50 F3 AF 57 AD Fe =22 RA
SE 3% OF 7D F7Y ke 92 96 AT 55 3D C1 OA A3 1F 6B
14 F2 70 14 E3 5F EZ 8C 44 OA DF 4D 4E 49 CO Z6
47 43 87 35 A4 1C 65 ES EO 16 BAL F4 AE EBF Y& D2
54 99 32 D1 FO 85 57 68 10 93 ED 9C BE ZC 97 4E
13 11 1 7F E3 94 44 17 F3 07 AT SE 4D 2B 30 C5

Prcynok 3. OKHO paclIMpeHHOro KJIr4a

Taxxe ecTh BO3MOKHOCTH MOAPOOHO PAaCCMOTPETh ACHCTBUE BCEX IUKIIO-
BbIX TipeoOpazoBanuii (ByteSub, ShiftRow, MixColumn, AddRoundKey) kak

npu MKU(QpPOBaHNUH, TAK U MPU pacirdpoBanuu, puc.4, 5.
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Mpeobpasosanve ByteSub X | Npecfipaszoeanye ShiftRow £

Bxomo: Brmoo: Bxoo: Broioo:

0o 04 08 0Oe &3 FZ 30 FE 00 04 08 0O« oo 04 08 0cC
01 05 09 04 7O BREB 01 D7 01 05 09 0d 05 0% 0D 01
02 06 0a 0= 7Y OBFR 67 AR 02 0& 0a 0Oe DA QOE 02 06
03 07 0k Of 7B CH 2B TE 03 07 0Ok Of 0F 03 07 OB
 mbpoBaHMs + mdbpopadns
 DemwndppoBaHMse " DemwndpoBaHms

| IpeofpasoBEaTE | | [IpeocfpasoBaTE

Pucynox 4. Oxna npeo6pazoBanuit ByteSub u ShiftRow

Mpeobpazoeadye MixColumn X

Bxono: Brrono:

o0 04 08 Oc 0z 0a 0A OE
ol 05 0% 0d o7 03 0OF OB
0= 06 0Oa Oe oo 04 08 0OC
0z 07 0k 0Of o5 01 0o 0%

¢ MInppoBaHle

" DemmudpoBRaHME

peofpa3IoBaTE

MNpeobpazoeadye AddRoundkKey X

Bxomo: FLomou ; Broioo:

oo 04 08 0Oc oo 01 0Z 03 oo 05 0a OF
ol o5 0% 04 o4 05 0& 0O7 o5 00 OF DA
0z 06 0Da Oe g 02 0Da 0b 0A OF 00 05
0z 07 0k Of Oz O0d O= Of OF 0A 05 00

IpeocbpasoBaTe

Pucynok 5. Oxna npeo6pazoBanuii MixColumn u AddRoundKey

[Tpu mmdpoBanuu npeayiaraeTcs BHIOpaTh UCXOHBIN (aitn u daiin, Kyaa
OyIeT TOMEIIeH Pe3ysIbTaT MuGpoBaHus, IPH paciIuGpPOBaAaHUN COOTBETCTBEH-

HO 3amudpoBaHHbIi (Hailn u ¢aiii, mpeTHa3HAYSHHBIN 71 TOMEIICHUS PE3YIb-
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Tata pacmmdpoBanus. B mporecce UCMoONb3yOTCS, YKa3aHHBIE B TIIABHOM OKHE

IMporpaMmal, K104 HII/I(l)pOBaHI/ISI N JJINHBI KJII049a 1 OJoKa.

4. O0opy10BaHHe U MATEPHUAJIBI
J11s1 BBIMOTHEHUS PaOOTHI MMOTPEOyeTCS:
- KJ1acc epcoHabHBIX DBM He Hmke Pentium-4, kiaccHas JI0CKa, MeIT,

- omeparonHas cucrema Microsoft Windows, nporpammuoe cpeacTBo
RijndaelDemo ,

5. Yka3aHus 0 TexHUKe 0€3011aCHOCTH

TpeboBanus 6€30MacHOCTH MEPe] HadalloM padoT:

— 3AIIPEILIAETCSH: mnepeoneBarbCsi, MOJIb30BaThCA OTHEM, KYPHUTb,
NpPUHUMATh TUILY B JabopaTopuu;

— yOemuThCs B LEJIOCTHOCTU DIEKTPHUYECKHX PO3ETOK U Pa3beMOB.
3anpemaercss paboTaTh C HEUCIPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITENIbHO PEMOHTHUPOBATh €T0;

— B JIabopaTtopuu HEOOXOAUMO OBITH B CMEHHOI O0YBH;

— BKJIFOYCHHE KOMIBIOTEpa TMPOU3BOAUTH TOJBKO TMOCIE TONTYYCHHUS
JOMyCKa TI0 BBIMONHSAEMON paboTe W paspelieHus TMpenojaBaress WiH
nabopanTa.

TpeboBanus 6€30MaCHOCTH BO BpeMsl pabOThI:

— BBINOJHSS Ta00OPaTOPHYIO PadOTy, CTYIEHTHI 00sS3aHBI MCIOJB30BaTh
TOJIbKO  BBIYMCIUTEIBHYIO  TEXHUKY, mnepudepuitHoe  o0opyaoBaHHE,
COCUHUTENbHbIE Kalenu, W3MEpUTeIbHOEe O0OpyIOBaHUE W  JIUCKETHI,
HEMOCPEJICTBEHHO OTHOCSIIUECS K TAHHOMY JTaOOpaTOPHOMY 3aHSTHUIO;

— TMOJKIIOUYEHUE ¥ OTCOCIWHEHUE COCTABJISIONINX BBIYUCIUTEIHLHOTO
KOMITJIEKCA MPOU3BOAUTH TOJBKO TIPH IOJHOM CHSTHH HAMPSHKEHUS CO BCEX
COCTABJISIFONTUX BBIYUCIUTEIIHHOTO KOMILJIEKCA.

TpebGoBanust 6€30MaCHOCTH IO OKOHYAHUH PaOOTHI:

— [0 KOMaHJ¢ TpenojaBareNsl CTYACHTHl O00s3aHbl  BBIKIIOYUTH

KOMIIBIOTCP U COCTABJIAIOIMNC BEIYHMCIUTCIIBHOT'O KOMILJICKCA,
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— pabouee MeCTO MPUBECTH B MOPSIIOK.

6. 3ananusa
3amanue Nel. O3HaKOMHUTBCA CO CBEACHUSIMH O MpPOrpamme
RijndaelDemo , wu3moxkeHHBIMH B  pazzmene 3. 3amyCcTUTh  MOAYJb

RijndaelDemo.exe.

3aganue Ne2. V3yuuTh Ha mpuMepe OOBIYHBIX TEKCTOBBIX (HAIOB CIIO-
coObl mmppoBanus U pacimdpoBanus ¢ momoiisio anrroputma Rijndael. Ilo-
JIpOOHO PaccCMOTPETh JICHCTBHE BCEX ITMKJIOBBIX TMpeoOpaszoBanuii (ByteSub,
ShiftRow, MixColumn, AddRoundKey), kak npu mmdpoBanuu, Tak u pacuud-
poBaHuu. VICXOQHBIN TEKCT AJI MIM(PPOBAHUS MOKET OBITH NOJATOTOBIIEH 3apa-
HEe U coXpaHeH B ¢aiiie *.txt.

3aganue Ne3. CoxpaHWUTh B OTYETE IKPAHHBIE (POPMBI, JEMOHCTPUPYIO-
e mnpouecce mugppoBaHus U pacmrdpoBaHus WHPOpMaALKMU, TPOAHATUZUPO-
BaTh MOJy4YEHHBIC PE3YIbTATHI.

3aganue Ned4. BxitouuTh B OTUET O JIaOOpaTOPHOW pabOTE OTBETHI HA
KOHTPOJIbHBIE BOMPOCHI, BHIOpaHHBIE B COOTBETCTBUM C HOMEPOM BapHaHTa,
yKa3aHHBIM MIPENOoaBaTEeIIEM.

7. Conep:kanme oTyeTra

OTyeT JOJKEH coaepKaTh:

1. HaumenoBanue paboThI, 1EIIb.

2. [locnegoBaTenbHOCTH ACHCTBHIA TPH BBHITOJHEHUHU KAXKI0TO 3aJaHHs.

3. BeIBO/BI 110 BHITIOTHEHHUIO JIAOOPATOPHON PaOOTHI.
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8. KoHTpoJiIbHbIE BONPOCHI

Honep
BapHAHTA KorTpoisHEBIe BOIPOCED
1.5.7.26 CpaBHHTe OCHOBHEIE XapakTepHCTHKH aaropaTyoe Rijndael m TOCT 28147-89.
246 CpaBHHTE OCHOBHEIE XapAKTEPHCTHEH aaropHTMoB Rijndael m DES.
11.13 Onumute cTpVETYVPY ceTH PeficTena.
12.14.16 [IpuEeanTe 0DOOINEHHBIE CXEMEI IMH(POBAHNA JAHHEX ¢ IOMOIIBE ANTOPHTMA
Rijndael u TOCT 28147-89. Haiite Hx cpaBHHTEIbHEIH aHAIHS.
391829 CpapHHTe OIHH pavHI IMHGPOBAHKHA JAHHEIX © IOMOIIEBI anropHTMa Rijndael u

TOCT 28147-89.

202224 CpaBHHTE 3KBHBATEHTHOCTE IPAMOTO H 00paTHOTO MPeoOpa3oBaHHH B ANTOPHTMAX

Rifndael mTOCT 28147-89.

10,1719 CpaeunTe BEIpabOTEY KIOUSE0H HHGOpPMAIHHE B anroputMax Rijndael u TOCT
28147-89.

212325 Cpaerure anropmyel Rijndael u T OCT 28147-89 no noxazaremay gadgvaan.

8 2827 Cpapnaute amropuser Rijndael u TOCT 28147-89 o nokazaTtenas cTofKocTH.

12.15.30 Cpaerure amropumel Rijndael m TOCT 28147-89 mo moxazatermam

IPOH3BOOHTCIEHOCTH H }'ILO'GC TEY pea/IH3allHH.

9. CnucoK JMTEpPaTyphbl, PEKOMEHAOBAHHBIH K HMCIOJb30BAHUIO 10

JTAHHOM TeMe

1. Kyk, A.IL, XKyk, E.IL, Jlenemkun, O.M., Tumomkun, A.M. 3amura

nHdopmaruu: YueobHoe nmocodue aist OakanaBpoB [Texcr] / A.IL XKyk u np. —

M.: UTHOPA-M, 2015. -392c.

2. lllanprun, B.®. 3amuTa komnbioTepHor uHbopmari. IpheKTUBHBIC

metozsl u cpenctBa [Texcer] / B.®. llanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JABOPATOPHASI PABOTA Ne4
U3YUYEHUE YCTPOICTBA U ITPUHIUIIA PABOThI
N ®POBAJBLHON MAIIWHBI DHUTMA (Enigma)

Heabr pabGorbi: M3yduenne npuHIMIOB MIH(ppOBaHuUs/pacinpoBaHUs
MH(pOpMaIMH, UCIIOJIb3YEMBIX B IIU(POBaIbHON MammHe JHurma. O3HakomIe-
HUE C OOMIMMM MPHUHIUIAMH JEHCTBUS MHM(PPOBATHHON MAIIMHBI JHUTMa Ha
npumepe smyisatopa. [IpenBapurenbHO HEOOXOAWMO YCTAaHOBHUTH MPOTPAMMY

amymstop Enigma3s.

1. Onucanue 1adopaTOpHOI padOTHI

JHHUIMa, YCTPOHCTBO U NPUHIUI AeHCTBUS

Puc. 3.1. BHemnuil BuJ mm@poBanbHON MallMHbl DHUTMa

DHurma (Enigma)4 — TMopTaTUBHAs MHU(pOBaTbHAS MAaIIWHA, UCIIOJIB30-

BaBIIasiCs JIJIsl MM(PPOBAHMS U pacHIMPpOBaHMs CEKPETHBIX coobmeHuii. bomee
TOYHO, DHUTMa — IIEJIOE€ CEMEUCTBO JICKTPOMEXaHUYECKUX POTOPHBIX MAIITUH,

npuMensBiuxcs ¢ 20-x rono XX Beka.

4 Omynstopsl DHurMsl http://www.attlabs.att.co.uk/andyc/enigma
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DHHUIMa UCIOJIb30BAIACH B KOMMEPUYECKHUX IENSAX, a TAKKE€ B BOCHHBIX U
rOCyJapCTBEHHBIX CITy’kK0aXx BO MHOTHX CTpaHaX MHpa, HO HauOOJIbIIIee PacIpo-
CTpaHeHHe MoJiydywsia B ['epmaHuu BO BpeMs BTOPOW MHUPOBOM BOMHBI. MIMEHHO
Ouurma Bepmaxta (Wehrmacht Enigma) — Hemelikass BOGHHasi MOJIEIb — 4Yallle
BCETO SIBIIACTCS MPEIMETOM U3YUECHUS.

XoTs mmdp DHUATMBI, C TOYKK 3pEHUST KpUMNTOrpaduu, ObLT JTOCTATOYHO
cinald, HO Ha MPAKTUKE JIMIIbL COUYETaHHUE 3TOTO (hakTopa C JPYrUMU, TAaKUMHU, KaK
OIIUOKH Ol

€paTopOB, MPOLEAYPHBIE U3bSIHBI U 3aXBATHI IK3EMILIIPOB JHUTMBbI

u UG POBAIBHBIX KHUT, MO3BOJWIO AHTJIUHCKUM KPHUITOAHATUTHUKAM

BCKpPBIBATH COOOIIEHUS, 3alIM(PpOBaHHBIE IU(PPOM DHUTMBI.

L 3 4

k4
A

@

1=

e e
L

o

Puc. 3.2. Dnextpuueckast cxema DHUTMBI (3aMeHa B TekcTe OykBbI 'A' OykBoii 'D')
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[udpyromee nerictBrie DHUTMBI MOKa3aHO MJI JBYX IOCJEI0BATEILHO
Ha)KaThIX KJIABHUII — TOK TEUET Yepe3 PoTophl, "oTpaxkaercs" oT pediiekropa, 3a-
TEM CHOBa BO3BpallaeTcs yepe3 poTopbl. CepbIMU JIMHHUAMU HA PUCYHKE MOKa3aHbI
IpYrue BO3MOXKHBIE 3JEKTPUUYECKHE LENH BHYTPU Kaxkaoro poropa. byksa “A”
3aMEHSAeTCs B MU(POTEKCTE MO-pa3HOMY IIPU MOCIEAOBATEIbHBIX HAXKATHIX Kia-
BUINIM, CHayana Ha “G”, 3arem Ha “C”. CurHajia UJET Mo JPYyroMy MapiipyTy 3a

CUET MOBOPOTA POTOPA.

Kak u npyrue poTopHble MalIMHbI, JHUTMA COCTOsIa U3 KOMOWHAIIMN Me-
XaHMUYECKUX U AJIEKTPUUYECKUX CHCTeM. MexaHndyeckas 4acTh BKIIOUYaia KiaBHa-
Typy, Ha0Op BpalAIOIIUXCS AUCKOB (POTOPOB), PACHOJIOKEHHBIX BAOJbL Baja, U
CTYIIEHYAaTOr0 MEXaHW3Ma, MPUBOJIIETO B JBMKEHHE OJUH WiH 0ojiee poTOpOB
IpH KaXI0M HaXaTUX KJIaBHUIIW. J[BI)KEHHE POTOPOB MPUBOAUT K PAa3IUYHBIM Ba-
pHaHTaM MOJACTAaHOBKH CHMBOJIOB MTPH KaXKIOM CJICYIOIIEM HAXKaTUH KJIABUIIU Ha

KJIaBHATYDE.

MexaHuueckue 4acTu ABUTAINUCH, 00pa3zysh MEHSIOMIMICS SJIEKTPUUYECKUN
KOHTYp — TO €CTb, ()aKTHUECKH, MU(POBAHNE OCYUIECTBISAIOCH AIEKTPUUYECKHU.
[Ipu HaXkaTUM KJIaBUII KOHTYP 3aMbIKAJICS, TOK MPOXOAMII Yepe3 pa3IUUHbIE KOM-
MMOHEHTHI M B UTOT€ BKJIIOYAJ OJIHY U3 MHOKECTBA JIAMIIOYEK, OTOOPaKABIIYIO BbI-
BoAUMYI0 OykBy. Hampumep, npu mm@poBaHHH COOOIICHMS, HAYMHAIOUIETOCs
“ANX...”, oneparop BHa4ajie HAXKMMaJ KHOINIKY “A”, U 3aropajiach Jammnouka “Z”,
TO €CTh “Z” CTaHOBWJACh NEPBOM OYKBOW KpuntorpamMmbl. OniepaTop MpoaoIxKal
mudpoBaHue, HaKUMas Ha kinaBuarype “N” u, Tak nanee, 70 KOHIA UCXOIHOTO
COOOLIEHHUS.

[TocTOosIHHOE M3MEHEHHE SJIEKTPUYECKOM LENH, Yepe3 KOTOPYIO WIEN TOK,
BCJIC/ICTBUE BpAILEHUS POTOPOB, MO3BOJISJIO PEaTM30BaTh MHOTro0aa(paBUTHBIN

H_II/I(l)p IMOACTAHOBKH, YTO JaBaJIO BBICOKYIO CTOMKOCTh AJIsL TOrO BPEMCHU.
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Potopnl

Puc. 3.3. JIeBast ctopoHa poTopa DHUTMBbI, BUJHBI TUIOCKUE DJIEKTPUUECKUE KOH-
TaKThl

Puc. 3.4. [IpaBast cropoHa poTopa, BUAHBI IITHIPEBHIE KOHTAKTHI

PoTtopsl — 310 cepane Duurmol. Kaxxapiii poTop npencrapiser co0oi AUCK
npumepHo 10 cM B quamerpe, CACIaHHBINA U3 TBEPJOW PE3UHBI UK OaKeluTa, C
NPY>KUHHBIMU IITHIPEBBIMUA KOHTAKTaMU Ha OJHOW CTOPOHE POTOpPA, PACIIOIOKEH-
HBIMU I10 OKPY>KHOCTH; Ha JIpyrOM CTOPOHE COOTBETCTBYIOIIEE KOJUYECTBO IIJIOC-
KHUX JJIEKTPUYECKUX KOHTAKTOB. IIIThIpEBBIE U IUIOCKAE KOHTAKTBI COOTBETCBYIOT
OykBaM B andaBute; 00bIYHO 3TO 26 OykB “A”...“Z”. Ilpm CONMpPUKOCHOBEHUU
KOHTaKTbl COCEIHMX POTOPOB 3aMbIKAIOT AJIEKTPUUECKYIO Lienb. BHyTpu portopa
KQKJIbII IITBIPEBOM KOHTAKT COEAMHEH C HEKOTOPBIM IUIOoCcKUM. llopsaok coenm-
HEHUSI MOKET OBbITh Pa3INYHBIM.

Cam 1o cebe poTop BOCIPOM3BOAUT MIM(PpOBaHWE MPOCTOM 3aMEHOU CUM-
BoJIOB. Hanpumep, KOHTAKT, oTBevaromuii 3a OykBy “E”, MoxkeT ObITH COEIUHEH C

KOHTAKTOM OVKBBI “T” Ha apyroii cropoHe poropa. Ho mpu MCHoIb30BaHUUA HeE-
Yy
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CKOJIBKAX POTOPOB B CBSI3KE (OOBIYHO TPEX MJIM YETHIPEX), 3 CUET UX MOCTOSTHHO-
r0 JBWKEHUS, TIOJTydaeTcsi 601ee CTOWKHI ThIT MHOTOAI(haBUTHOTO M (DpOBaHUS.
Porop moxer 3aamMaTh onHy U3 26 mo3unuii B MamuHe. OH MOXET OBITh
MOBEPHYT BPYYHYIO TIPH TTOMOIIX PUGMICHOTO MAJIBIIEBOTO KOJIECHKA, KOTOPOE BhI-
JaeTCsl HApYXKy, Kak mokazaHo Ha Puc. 3.5. UToObI onepaTop Bcerza Mor omnpee-
JUTH MOJOXKEHUE POTOPA, HA KAXKIOM 000/1¢ HAXOAUTCS al(PaBUTHOE KOJIBIIO; OJTHA
13 OyKB BHJHA Yepe3 OKOIIKO. B paHHMX MOAesiX DHUTMBI al(aBUTHOE KOJBIIO
ObLIIO (PUKCUPOBAHO; B 00Jiee MO3IHUX BEPCUAX BBEJIM YCIOKHEHHYIO KOHCTPYK-
IIMI0 C BOBMOXKHOCTBIO €T0 PEryIHpOBKHU. KaXkblil pOTOp COAEPKUT BHIEMKY (MU

HCCKOJIBKO BBIeMOK), HCIIOJIB3YCMBIX IJIA YIIPABIICHUA ABHKCHUCM POTOPOB.

Puc. 3.5. Potop B pazoOpaHHOM BHjIE
KOJIBIIO C BBIEMKaMU

MapKUpyrolias Touka ajisi Konrakra "A"
an(aBUTHOE KOJBIIO

3aITy>KEHHbIE KOHTAKThI
AIEKTPONPOBOIKA

IITHIPEBbIE KOHTAKThI

MPY>KUHHBIN pblyar Jyuisi HACTPOMKHU KOJIbIa
BTYJIKA

. TaJbLIEBOE KOJIbLIO

10. xpamoBoe KoJieco

oCoNoRWNE
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Puc. 3.6. Tpu nocnenoBaTebHO COEAUHEHHBIX POTOpA
Boennbie Bepcun DHUTMBI BBITYCKAIUCh C HECKOJIBKUMU POTOPAaMHU; MepBast

MOJIeJIb CoJieprKalia ToJabko Tpu. B 1938 r. ux crano nsaTh, HO TOJIBKO TPU M3 HUX
OJTHOBPEMEHHO HCIOJB30BAIIMCh B MAIlIMHE. DTH THIIBI POTOPOB OBLIN MapKUPO-
BaHbl puMmckumu mudpamu 1, 11, 111, IV, V, 1 Bce ¢ o1HON BBIEMKOM, pacoioxKeH-
HOM B pas3HBIX MecTaX aJX(paBUTHOTO KOJbIla. B BOCHHO-MOPCKHX BEPCHUAX
Wehrmacht Enigma conepskanoch Oosibliiee KOJIUYECTBO POTOPOB, YEM B JIPYTHX:

meCThb, CEMb UJIN BOCEMb.

B Wehrmacht Enigma kaxaplii poTOp NPHUKPEILICH K PETyIUpyeMOMY
KOJIBITY ¢ BbleMKaMmu. [1sTh 6a30BbIX poTopoB (I-V) umenu no oHOM BbIEMKE,

TOT/Ia KaK BOSHHO-MOpPCKHE ¢ gonoiaauTenbHbiMu potopamu (VI-VIII) — o
nBe. B ompeaeneHHbII MOMEHT, BhIEMKA MOMaAacT HAMPOTUB COOAYKH, TTO3BOJISS
el 3allenuTh XPaloBUK CIEAYIOIIEr0 PoTopa MPH MOCIEAYIOIIEM HaXaTUW Kia-
Buin. Korna ke cobauka He MomnajgaeT B BIEMKY, OHA IMPOCTO MPOCKAIB3bIBAET 110
TOBEPXHOCTH KOJbLIA, HE IEIJIAS MIECTEPEHKU. B cucreme ¢ 0aHON BBIEMKOM BTO-
POl pOTOp MPOABUTACTCS BIIEPE]] HA OHY MO3UIIMIO B TO BpeMsl, KaKk MepBbId Mpo-
nBUTaeTcs Ha 26. AHAJIOIMYHO, TPETUM POTOP MPOJBHUIaeTCs HAa OJWH IIar B TO
BpeMs, Kak BTOpOi aenaet 26 maroB. OCOOEHHOCTHIO OBIJIO TO, YTO BTOPOM POTOP
TaKXe€ MOBOPAYMBAJICS, €CIM MOBOPAUYUBAJICS TPETHIl; 3TO O3HAYAET, YTO BTOPOI
pPOTOpP MOT MOBEPHYTHCA JBAXK/IBI MPU ABYX MOCIEIOBATEIbHBIX HAXaTHSAX Kia-
BUIII, TAK Ha3bIBAEMOE 'JBYXIIAroBO€ JIBUKEHHE", YTO MPUBOJUT K YMEHBIIECHUIO

nepuoja rnpu mudpoBaHUH.
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Puc. 3.7. PoTopsl DHUTMBI B COOPaHHOM COCTOSIHUM. TPH MOJBUKHBIX POTOpA IO~
MEUIEHbI MEKY IBYMS HETIOABUKHBIMU JIETAJISIMU: BXOJAHOE KOJIBIO U pedIeKTOp
(momeueH "B" cieBa)

BxoaHoe koaeco

Bxomnoe xoneco (Eintrittswalze mo-nemeriku), wiam BXOJHOW CTaTop, CO-
eANHSIET KOMMYTAIIMOHHYIO MaHeNb, WIH (B Cllydae €€ OTCYTCTBUS) KIaBUATYpy U
JAMIIOBYIO TMaHelb, ¢ poropamu. HecMoTpst Ha TO, 4TO PUKCUPOBAHHOE COEAMHE-
HUE TPOBOJIOB UMEET CPABHUTEILHO HEOOJIbIlIEe 3HAYEHUE C TOYKU 3peHUs Oe3-
OMACHOCTH, 3TO OKa3aJ0Ch HEKOTOPHIM MPEMSITCTBUEM B pab0TE MOJICKOTO KPHUII-
ToaHanuTUKa MapbsiHa PemkeBCKU, KOrjia OH MbITAJICS ONMPEACIUTh CIIOCO0 KOM-
MyTallu¥ MPOBOJOB BHYTpHU poTOopoB. KoMMmepueckas Bepcusi DHUTMBI COEIUHSIIIA
OyKBBI B MOpsi/IKE WX cienoBanus Ha kinaBuarype: QA, WB, EC u Ttak nanee.
Onnako, BOEHHAsi BEPCUs COCAMHSIA UX B MpsIMOM alipaBUTHOM Topsiike: AA,

BB, CCuT.a.

Peduiextop

3a MCKJIIOUYEHUEM paHHUX Mojele A u B, 3a mocinemHum poTopom cieno-
Ban peduiektop (Umkehrwalze mo-nHemerku), 3armareHToBaHHas J€Talb, OTIHYaB-
masi CeMEUCTBO DHUTMBI OT JPYTUX POTOPHBIX MAIIMH, pa3pabOTaHHBIX B TO Bpe-
M. PeduiekTop coenuHsIeT KOHTAKThI MOCIEAHETO pOTOpa MONAPHO, KOMMYTHUPYS
TOK 4Yepe3 pOTOPbI B 00paTHOM HANpPaBJICHUH, HO TIO IPYyroMy Mapupyty. Pedrek-

TOp TapaHTUPYET, YTO NpeoOpa3oBaHUE, peaan3yeMoe DHHIMOM, €CTh WHBOJIO-
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1ML, T.€. IPOLIECC paciupPOBaHUS CHMMETPHUEH Tpoleccy mudpopanus. Kpome
TOrO, peIeKTop MpumaeT JHUTME TO CBOKMCTBO, YTO HUKakKas OyKBa HE MOXKET
OBITh 3aM(poBaHa coOoi xe. ITo

OBLIO CEpPhE3HBIM KOHIIENTYaJIbHBIM HEOCTATKOM, BIIOCIEICTBUU HCIIOJb-
30BaHHBIM JIeMIH(PPOBATHIIUKAMHU.

KOMMyTaHl/IOHHaH maHeJIb

R e e

v oo eew -

e aBw
: =

Puc. 3.8. KommyTranmonHas naHens B IEpEIHEN 4aCcTH MalInHbL. MOrio uc-
nmoJyib30BaThes 10 13 coenunennii. Ha gororpaduu aBe mapel OyKB mepeKiroueHb
(“S”-“O” u “I’-“A”)

KoMmmyTanmoHHas maHesnb, MO3BOJISIONIAS ONEpaTopy BapbUPOBaTh COEHU-
HEHHS IPOBOJIOB, BIIEPBHIE MOSIBUIIACh B HEMEIIKMX BOEHHBIX Bepcusix B 1930 r. u
BCKOpE YCIEIIHO MCMOJb30BaJIaCh U B BOEHHO-MOPCKHUX Bepcusix. Kommyrannon-
Has TaHeNb BHECNAa OTPOMHBIM BKJIaJ B YCJIOXKHEHHE IHdpa DHUTMBI, Jaxe
00JbIINI, YeM BBEJIEHUE JOMOJHUTEIBHOTO poTopa. C DHUrMoM 6€3 KOMMyTallu-
oHHON maHenmu — "unsteckered” Duurmoit — AemmM@POBANBIIMK MOXKET CIIpa-
BUTBHCS MPAKTUUECKH BPYYHYIO, OJHAKO 3TH METObI OKa3bIBAIUCH OECIIOMOIIHBI-
MU TpU T00aBICHUU KOMMYTAIIMOHHON MAaHENH, U B3JIOMIIUKN ObUTH BBIHYKICHBI
KOHCTPYHMpOBATh ClelMaNIbHbIE Aein@poBaibHble MamuHbl. Kabenb, momernieH-
HBI HA KOMMYTallMOHHYIO TaHelb, COeAUHsAET OyKBbI NomapHo, Hanpumep, “E” u
“Q” MOTYT OBITh COETMHEHBI B TIapy. DP(HEKT COCTOUT B IEPECTAHOBKE ITUX OYKB
70 U TIOCJe MPOXOXKACHUS CUTHalla 4yepe3 poTopel. Hampumep, xorma omeparop
Haxxuman “E”, curnan Hanpasisuics B “Q”, U TOJBKO MOCJE 3TOTO YK€ BO BXOJ-

HOI poTop. OMHOBPEMEHHO MOTJIO HCIIOIB30BAThCSI HECKOJIBKO TakuX map (1o 13).
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Akceccyapbl
V100HOM HeTanblo, UCIoJIb30BaBIIeiica Ha M4 Daurma, ob11 "Schreibmax™,
MaJleHbKO€E IIeYaTarollie yCTPOMCTBO, KOTOPOE MOIIIO IedaTarh Bce 26 OyKB Ha

HEOOJIBIIIOM JIUCTE OyMaru.

IIpoueaypsl HCMOJIb30BAHUSA JHUTMbI

Bo BpeMsi BTOpoi MUPOBOIl BOWHBI HEMELUKHE OINEPATOPhl MCIOIb30BAIH
MU(PPOBATIbHYIO KHUTY TOJBKO IS YCTAHOBKH POTOPOB M HAcCTpoek koser. s
KaXJI0TO COOOIIEHUS, OHM BBIOMpANU CIIy4ailHYI0 CTapTOBYIO IMO3MIIMIO, JTOMY-
ctuM “WZA”, u ciyyaliHblil K104 coobmenus, gomyctuM “SXT”. Jlanee omnepa-
TOp yCTaHABJIMBAJ POTOPHI B CTapTOBYIO Mo3uiiuio “WZA”, u mudpoBan Kiro4
cooOmenus “SXT”. [Ipenmnonaoxum, 4To B pe3ysibTare MU(POBAHUS KIH0UYa MOJTY-
gutcs “UHL”. Jlanee onepaTop craBui Kitou coodmenus “SXT”, kak Ha4aJIbHYIO
MO3ULIMIO POTOPOB, U MIK(POBaI COOOUIEHUE. 3aTEM ONEPATOP OTIPABIISII CTAPTO-
By10 no3unuio “WZA” u 3ammdpoBansbiii kiod “UHL” BMecTe ¢ cooOlieHueM.
[lomyyaTenp ycTaHaBiIMBajl CTAPTOBYIO MO3UIIMIO B COOTBETCTBUU C MEPBOM TpeX-
rpammoiri “WZA” u, pacudposbiBas Bropyro Tpurpammy “UHL” Ilpuectu B
OTUYETE OTBETHI HA KOHTPOJBHBIE BOIIPOCH], B COOTBETCTBUM C HOMEPOM BapHUaHTA,
YKa3aHHBIM MPENOAABATEIIEM.

PacnoznaBan ucxomnwii kimrou “SXT”. [lanee, mosydareninb HCMOJIb30BAI
ATOT KJIIOY KaK CTapTOBYIO MO3WLMIO ISl paciiu@poBKu cooOuieHus. OObIYHO
CPOK JICVCTBHS KJIIFOUEH COCTABIISLI OJIUH JICHb.

BoeHnHas Bepcust DHUTMBI HCIIOJIB30BaJIa TOJIBKO 26 OykB. [Ipourie cuMBOIIBI
3aMEHSUINCh PeIKUMU KoMOuHaimsamu OykB. [IpoGen mpomyckancs nubo 3ameHsI-
cs “X”. CumBoa “X” TakyKe UCIIOJb30BaJICA I 0003HAYEHU TOUYKH JIMOO KOHIA
coob1enusi. Hexkotopsie 0coOble CUMBOJIBI HCIIOJIB30BAJIUChH

B OTICIBLHBIX BOOPY)KCHHBIX YacTsx, Hampumep, Wehrmacht 3amensna

3amaTyl0 JIByMsl cUMBoJamH “ZZ” u BompocuTenbHblil 3Hak - “FRAGE” nmbo

“FRAQ”.
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A Kriegsmarine 3ameHsiia 3amsTyo - “Y” ¥ BOIPOCUTEIbHBIN 3HaK - “UD”.
JBa, Tpu win yetbipe Hyns 3ameHsuiicb CENTA, MILLE u MYRIA cootser-
CTBEHHO.

[Tpu BobITIONIHEHUH JTA0OPATOPHOM PaOOTHI AJIs UCCieI0OBaHus U (pa DHUT-

MBI UCTIOJIB3YETCs MporpaMmma-smyisitop Enigmas3s.

2. 3ananue
1. Banyctute aMyasTop Duurmel ENigma3S u3 namnku, ykazaHHoil npernoiaBa-
TesneM. O3HaKOMbTECH € (DalijIoM CIPABKU: OIMIUS MEHIO

Help=>Help. B mento mporpammsl BeiOepute MyHKT Settings => Reset,
puc.3.9.

Inner Settings...
Stecker...

Chrl+R

Puc. 3.9. HauasiibHblE YCTaHOBKH dMYJIATOPAa DHUT MBI

3. Ycranoure 3nadenus ais xkoner; 01 01 01 myTem BpIOOpa IMyHKTa MEHIO

View=>0Open Cover. B mento Settings=>Inner Settings ycTaHOBUTE CIemyIO-
e 3uaueHus Reflector — B, Left — I, Middle — I1, Right — 111, Ringstellung — A-A-A
(bynem cuuTaTh JaHHOE TIOJIOKCHHE HaYaIbHBIM),

puc.3.10, 3.11.
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File Mgs Options Window Help

[ Message ‘
Scrambler
Stecker
Right
Middle
Left
Reflector

Open Cover

Puc. 3.10. IIpocMOTp HaYanbHBIX YCTAHOBOK

Walzenlage
Reflector Left Mid Right
N | gy

v o v CANCEL |
Ringstellung: [A | [A | [o | Help |

Puc. 3.11. Ycranosku Reflector, Left, Mid, Right
4. Beeaute Ha knaBuarype OHurmbl coobmenune “SECRET MESSAGE”.
Kaxkoe coob1ienne momydeHo Ha BeIxoie?
5. [loBTpouTte nmyHKT 3, u3MeHUB HacTpoiiku Ringstellung — A-A-A Ha
Ringstellung — A-B-C
6. Beenure Ha knaBuatype OHurmbl coobmenue “SECRET MESSAGE”.

Kakoe coobmienne moiaydeHo Ha Bbixoje? Hackoimbko OHO OTiaM4aeTcs OT co00-

LICHUS TTOJYYEHHOTO B IMTyHKTE 47

7. CoxpaHuTe MOJYyYCHHBIM B MyHKTE 6 MU(PPOTEKCT MPU MOMOIIM OMIIUU

mento File=>Save CT as, puc. 3.12.

66



23 ENIGMA3S
View Settings Options Window Help
OpenPt..  Ctrl+F12 ‘
Open Ct... Alt+Ctrl+F12

Save Pt as... Shft+F12
Save CF as... Alk+sShft+F1z

Print...
Print PE-CE...
Print Setup...

Exit... Alt+F4

Puc. 3.12. Coxpanenue mmdpoTekcra

8. Co3pmaiiTe B KOpHE MalKu C MPOrpaMMOi AMYIIATOpoM (hails ¢ pacimpe-
HUEM .pln, OTKPOKTE €To JUIsl peIaKTHPOBAHUS B OJIOKHOTE W 3aIHIIATE B HETO OT-

KPBITBIA TEKCT IS IUPPOBAHUS.

9. B menio nporpammsl Beioepute ommuto File=>Open Pt u BeiOepute (aiin,
co3iaHHblil B nmyHkTe 9. IloayunTte mmpoTeKCT U3 OTKPHITOrO TEKCTa, BHIOpAB

ommuto meHto Options=>Encipher Text.

10. YcTaHoBHUTE AMYIATOP B Ha4aJbHOE IMOJIOXKEHHE. B MEHIO TTporpamMMbI
BbIOepuTe MyHKT Window=> Scrambler. BBeaute mpu momoiy KiaBUaTyphl Mpo-
M3BOJILHOE COOOIIeHNE U3 22 CUMBOJIOB (BapHaHTHI yKa3aHbl B mabauye 3.1), 00-
paiiasi BHUMAaHUE HA MOJIOKEHUE KoJiell. BBeauTe MOCIenoBaTeNbHOCTh U3 22
cuMBOJIOB erle pa3. Kak m3Menunoch monoxeHue kojuer? OTaudaeTcs Ju HOBas
3amu(poBaHHAas TOCIEA0BATEIHHOCTh OT HauanbHOU? [louemy m3MeHUIach BbI-

XoaHasa HOCJ'ICI[OB&TCJ'II)HOCTL?

11. Ucnone3yst okHO Scrambler mpocieauTe 3a TeM Kak U3MEHseTCs mudg-
POTEKCT B 3aBUCUMOCTH OT HACTPOWKH IMOJOKEHUS KOHTAKTHBIX Kosec. UTto maeT
BO3MO)XHOCTh HACTPOMKH MOPSIIKA CTIETOBAHUS KOHTAKTHBIX KOJeC?

B okne nporpammsl Beioepute onuuto View=>Right, puc. 3.13.
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\Window

Message
Scrambler
Stecker
Middle
Left
Reflector

Open Cover

Puc. 3.13. IIpocMOTp yCTaHOBOK 151 BBIIIOJIHEHUS 3a1aHUS

3amonanTe TAOIMIYy COOTBETCTBHS ISl 5-TM OYKB BapWaHThl yKa3aHBI B

tabnuie 3.1) 1t 12 nepBbIX YIVIOBBIX MOJOKEHUN MIPABOTO KoJjeca.

Taoauna 3.1

BykBbI Yrii0Bble MOJI0KEHHUs KoJIeca

HA
Bxoxe 11 22 33 44 55 66 77 88 99 110 111 112

13. 3Has1, 4TO IMYJSATOP YCTAHOBJIEH B HAYAJILHOE MOJIOKEHUE paciudpyii-
T€ TEKCT B COOTBETCTBMU C HOMEPOM BapHaHTa, YKa3aHHBIM IpernojaBaresieM (Ba-

pHAHTHI KOHTPOJIbHBIX 3aJaHui yKa3aHbl B maoauyax 3.2,3.3,3.4).

68



Taomuma 3.2

Homepa BapnaHTOB

M cxonublii andasur

1,5,9,13,17

QRTYU FBNAK GHERL ADLKE DS

2,6,10,14,18,22

UIERT PAEVC DSNCY OPLKD BV

3,7,11,15,19,23,27

UIFGH KLBVQ FDIIT QKJLS DB

4,8,12,16,20,24,28

LLWER TYYWV BAFDP WRTOPF JK

21,25,29,26,30 OPJHG JFDPJ GFDSK LDFHU BX
Tabmuua 3.3

Homepa BapuaHTOB Iudporexcr

1,5,9,13,17 ABCDE

2,6,10,14,18,22 FGHIJK

3,7,11,15,19,23,27 LMNOP

4,8,12,16,20,24,28 QRSTU

21,25,29,26,30 VWXYZ
Tabnuua 3.4

Homepa BapuaHTOB IIudporexcr

1,5,9,13,17

FQGAH WABUN NL

2,6,10,14,18,22

QIKOL RCRJS EGBSS X

3,7,11,15,19,23,27

OOKWE PREMI M

4,8,12,16,20,24,28

KIXDI ACTHJ L

21,25,29,26,30

XLXOO EABUN NL
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JlaGopaTopHasi pabora Ne5
I'eHepanusi MPOCTBIX YK CeEN, HCTOJIb3YEMbIX B ACHMMETPUYHBIX CHCTe-

Max Iu(poBaHUA

Ieab padoThI: HCCIIEIOBAHUS TEHEPALMH IIPOCTHIX YHMCEII, UCIIOJIb3YEMBIX B
cUcTeMax MHU(POBAHUS C OTKPBITHIM KIIIOUOM M YMEHHH JeNaTh CaMOCTOSATEIb-

HBIE BBIBOJIbI I10 PE3YyJIbTATAM UCCIEAOBAHNMN.

2. @opmupyeMble KOMIIETEHUH

Jannas naboparopHas paboTa HallpaBiieHa Ha (JOPMUPOBAHUE CIEAYIOLIUX
KOMIIETEHIIUI BBIITYCKHHMKA OaKallaBpuaTa:

OIIK-1: cnocoOHOCThIO HHCTAUIMPOBATH MPOrPAMMHOE U aIapaTHOE
oOecniedyeHue AJi1 MHPOPMALIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

[TK-5: cnocoOHOCTBIO compsraTh anmnapaTHble U MPOrpaMMHBIE CPEJCTBA B

COCTaBC I/IHCI)OpMaL[I/IOHHBIX N aBTOMATU3HUPOBAHHBIX CUCTCM.

3. TeopeTuueckast 4acThb

AcUMMeTpPUYHBbIE CUCTEMbI IIU(PPOBAHUA

Acummempuunvie kpunmocucmemvl (cucmemvbt OMKPLIMO20 WUPDPOBAHUSL, C
omkpwimoeim kmouom - public key systems) — cMBbICT JaHHBIX KPHUIITOCHCTEM CO-
CTOWUT B TOM, YTO JJIsl 3alIM(PpOBaHUS U paciin(DpOBaHUS UCTIONB3YIOTCS pa3HbIC
npeodpazoBanusi. OMHO U3 HUX — 3alIU(POBAHUE — SIBISETCS a0COTIOTHO OTKPHI-
TBIM JUid Bcex. Jlpyroe ke — pacmmdpoBaHHEe — OCTAETCS CEKPETHBIM 3a CUET
CEKPETHOCTH Kitoua paciudpoBaHus. TakuM oOpa3om, JIFOOOH, KTO XOUeT YTO-
60 3amudpoBaTh, MOJB3YETCS OTKPBITBIM MpeoOpazoBanueM. Ho pacummdpo-
BaTh M MPOYUTATH 3TO CMOXKET JIUIIb TOT, KTO BJIQJEET CEKPETHRIM KitouoM. Cxe-

Ma aCHMMETPUYHOMN KPUIITOCUCTEMBI IpeIcTaBieHa Ha puc.1.1.
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Onmpacnmens P, Tomcmens P,

hl [ . - - '
Sy Aaropurm | Kpnmrorpamna, € 4 Aaropim y M
\l unippopanns v pacumdposanis
: ; - .
Kp, - oTkpbITHIi Kp, - cexpeTnsrii
1 P: p

I lenepanus
Kiaouen

Hesaupnigennoiit
e - KaHaT

A 2
& Hpoumemn\\\ )

Puc. 1.1. O606meHHas cxema aCUMMETPUYHON KPUIITOCUCTEMBI

B Hacrosiumii MOMEHT BO MHOTHMX aCUMMETPHYHBIX KPHUIITOCUCTEMAX BUJ
npeoOpazoBaHus ONpeeseTcs KIYoM. Y TOJIb30BaTelNs €CTh ABa KII0Ya — CEK-
PETHBIN U OTKPBITBIA. OTKPBITHIA KITIOY MMyOJIUKYETCS B OOIIETOCTYIIHOM MECTE, U
KaX]IbIl, KTO 3aXO4Y€T MOCJIATh COOOIIEHUE 3TOMY IMOJIb30BATEN0 — 3aIIU(PPOBBHI-
BAa€T TEKCT OTKPBITBIM KIHOYOM. PacmmdpoBaTb CMOXKET TOJNBKO YHOMSHYTBIN
MOJI30BATENb C CEKPETHBIM KIIFOUOM. Takum 00pa3om, oTnagaeT rnpodiemMa mnepe-
Jla4M CEKPETHOTIO KJII0Ya, KaK B CHMMETPUYHBIX cucTemax. OnHaKo, HECMOTpS Ha
BCE CBOM IPEMMYILIECTBA, ITH KPUINTOCUCTEMBI JOCTATOYHO TPYAOEMKH U MEIUIH-
TeabHbl. CTOMKOCTh ACHMMETPUYHBIX KPUIITOCUCTEM Oa3UpyeTcsi, B OCHOBHOM, Ha
QITOPUTMUYECKON TPYIHOCTH PEIINTH 3a MpUEMIIEMOE BpeMsl Kakyro-1u0o 3aja-
yy. Ecnu 37110yMBIIIIEHHUKY yAACTCSI TOCTPOUTh TaKOW aJIfOPUTM, TO JUCKPEOU-
TUpOBaHa OyJEeT BCS CHUCTEMa W BCe COOOIIEHUs, 3amr(pOBaHHBIE C TOMOIIBIO
3TOM CUCTEMBI. B 3TOM COCTOWT rjaBHas ONMACHOCTh ACUMMETPUYHBIX KPUIITOCH-

CTEM B OTIIMYHUC OT CUMMCTPHUYHBIX.

Aaroputm Auppu-Xeanavana
Anroput™ Inddu-Xemnamana (Diffie-Hellman) ucnonssyer ¢hyHKImo auc-

KpPETHOTO BO3BEJIeHUS B cTerneHb. CHayana reHepupyroTcs J1Ba OOJbIIMX MPOCTHIX

gucia N u (. DTU J1Ba 4ucia He 00s3aTeNhbHO XpaHUTh B cekpere. Jlanee onuH u3

71



napTHepoB P1 renepupyer ciydailHOE YMCIO X U MOCBUIAET JAPYTOMY YYAaCTHHUKY

Oynymux oOMeHoB P, 3HaueHue
A=0g*modn

[To nonmyuennn 4 naptHep P2 reHepupyer CiydyallHOE YKCIIO ) U MOCHUIAET

y4acTHUKY oOMeHa P1 BbIUMCIEHHOE 3HAUCHUE
B =g modn

[Maptaep P1, momyuus B, Beraucisier Ky = B* mod n, a maptHep P, Beraucisi-
er Ky = AY mod n. Anroputm rapantupyet, uyto uucia Ky u Ky paBHBI 1 MOTyT
OBITh UCTIOJIB30BaHbl B KAUECTBE CEKPETHOIO Kitoua i mudposanus. Benp naxe
nepexBatuB uncia A u B, TpyaHo Beruucauth Ky min Ky. Cxemaruyno, paboTa ai-

roput™Ma Jlnddu-Xemnmana npeacraBieHa Ha puc. 1.2.

| ) "
( OrnpaBurean P, ) ~ Hoayuarean P,
e OTKphITHIE e 5

R~ s I Temepauun 7. ¢ ~— . S

," -

MOXYTb OCHOBAHHE )

2. CiryyaitHOE UHCI0 X, A 3. CyuaiiHoe 4nceno y,
BRIGHCIACT A=¢* modn . Beaucnaer B=¢" modn
|. Berucnenne Kiova B 5. Bermicienne karota
K.=B* modn ' K, =4 modn
Hpunep

n=S5 g=7, x=3, y=2

A=T3(mod 5) =343 (mod 5) =3 B=7*(mod 5)=49 (mod 5)=4
K.= 4% (mod 5) =64 (mod 5) =4 K,=3%(mod5)=4

Puc. 1.2. Anroputm Juddu-Xenmmana

Aaroputm RSA

[TepBoe mpakTHYECKOE BOILIONMICHUE TIPUHIIUIT OTKPHITOTO MUGPOBAHUS T10-
nyuun B cucteme RSA, paspaborannoii B 1977 rogy B Maccauycerckom TexHomno-
rudeckoM Mucturyre (CIIA) u nmonyduBIiiei cBoe Ha3BaHUE OT MEPBBIX OYKB (a-
muuii aBTopoB: Ponansa Pusect (R.Rivest), Dnu Illamup (A.Shamir), Jleonapn
Amteman (L.Adleman).

72



Wnest aBTOpOB cocTosiia B TOM, YTO B34B 1ieoe unciao N B Bujie npou3Beie-
HUS ABYX O0oJbIuxX npocThix yrcena N=P*Q, nerko mogoOpate napy uucen Y u X,
TaKuX, 9YTOOBI JyIs1 IF000T0 TIemmoro yucia M, menbpirero N, cripaBelyTMBO COOTHO-
HICHUE:

(M*)Y =M mod N

B kaudectBe OTKphITOro Kifoua mudpoBanus B cucreme RSA BeIcTymaroT
k104 Y ¥ Mozysib N, @ CeKpeTHBIM KITIOUOM I paciiu@poBaHUs COOOIICHUN SIB-

JIigeTcs gyuciio X.

[Ipouenypa mmdpoBanusi coobmeHus M, paccMaTpuBaeMoro Kak IIEoe
9uCio (Takoe JOMYIIEHUE BO3MOXKHO BCJIEACTBUE TOTO, YTO JHOOOM KOHTEHT MO-
KET OBITh MPEJICTABJICH B UUCIOBOM hopme npu 00pabOTKe B CPEeACTBAX BHIYUCIH-
TEIbHOM TeXHHUKHU), MeHbIee N (mpu HEOOXOAUMOCTH JIJIMHHOE COOOIIECHUE pa3-
OMBaeTCsl HA OTPE3KH, MHU(PpPyEeMble HE3aBUCUMO), COCTOUT B BHIYUCIICHUH 3Haye-

HUA.
C=M"mod N

PacimmdpoBanue ocyiiecTBiIseTCsl aHAJIOTUYHO C HUCIOJIb30BAHUEM CEKpeT-

HOro KJiroua X:

M=C* mod N

MaremMaTu4ecku CTporo MOXHO JI0Ka3aTh, YTO ONPEACICHUE 110 Tape YUCe
(N, Y) cexperHoro kimo4a X, He TPOIIE Pa3IOKEHHS Ha TPOCTHIC MHOXKHUTEIIH YHC-
na N, To ecth HaxoxaeHus P u Q. 3amaua jxe pa3ioKeHus: Ha MHOXKUTEIH LEJIOr0
YHCITa U3YYaeTCsl B MaTEMAaTHUKE C JIPCBHEHININX BPEMCH U M3BECTHA KaK CIIOXHAs
BBIYMCIIUTENbHAS 3a0a4a. Ha HacTOSIIMI MOMEHT Pa3JioKeHHE YUCIia U3 HECKOJIb-
KAX COTEH JICCATUYHBIX 3HAKOB MOTPEOYET OT COBPEMEHHBIX BBIYHCIHUTEIBHBIX

MAaIIUH COTEH JIET HEMPEPhIBHOU PabOTHI.

CxemarnyHo, pabora anropurma RSA npencrasiena Ha puc. 1.3.
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I'enepanna ksroueii
Jloxywameao 1. P, Q -mpoctere, N=P -Q

=3

2. 9N} = (P-1) - (Q-1), ¢(N) - dyeranra Bitncpa
Botbop omspamoao xAwua’Y:
:<TI?S ;II‘I " HOA ]ﬁfv’ [P :‘\_\I :: = 1

S B |

Bowucaenue cexpemnoar wAwya X
X Y=1 (mod ¢{N}) (N,Y) — omnpasumerr
Omupasumers mmdpopangne M (M =01, 2 . N-1) B
i ¥ > : b, y,

3.C, = MY (mod N)
Jlosywamess  pacumdposanne C (C,C,, .., C, ]
4. M, = CZ {mod N}

iju.m'p

L EHEPAITFIE FAFOYEN

[TTdpoparme

[Ilpporexcr 9,29

P ) st - e
4M,=%Pmod33=T9mod33=3
M, =29 med 33= 24389 mod 33 =2 Boccranopaesmmm Texer 3.2

Puc. 1.3. Anroputm RSA

1.1. MeToabl IPOBEPKHU YHCE] HA MIPOCTOTY

OpnHa u3 rIaBHBIX MPOOJEM aCHMMETPUYHOTO MIM(PPOBAHUS — TCHEpaIus
OONBIMX MPOCTHIX YHceN. [IpocTedmmm METOI0M TPOBEPKH MPOCTOTHI HATY-
panbHoro umciaa N siBiIseTcs METOI HMPOOHBIX AcneHuit: mus d=2, 3, 4 ... Mbl
nposepsieM BoinosHeHue ycimoBus (d, N)>1 (3aech (d, N) — HanbGobimmii o0mmi
nenutens yrcen d u N). Hucmo oneparuii, TpeOyeMbIX AJIs 3TOr0 METOAA, HMEET

nops1ok KopHs u3 N.

[TosTomy yxe s uncen nopaaka 10°°-10% on ne mpumenum.
B ornnume or Takux “AETEPMUHHUPOBAHHBIX TECTOB CYIIECTBYIOT E€LIE

“BEpOATHOCTHBIE  TECTHI IPOBEPKHU MPOCTOTHL. J{JIs HicciemyeMoro yucia mpoBe-
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pPACTCA BBIIIOJIHCHUC HCKOTOPLBIX, CBA3AHHBIX CO CJ'Iy‘-IElﬁHBIMH quciiaMmu, YyCJIO-

Buil. Ecnu kakoe- mubo0 13 3THX YCIOBHIA HE BHIMOJIHEHO, TO N — cocTaBHOE

qucio. Eciau ske Bce yclioBHUs BBIIIOJIHEHBI, TO C HEKOTOPON BEPOSITHOCTBIO
MO>KHO YTBEpKIaTh, 4To N — mpocToe 4unciio. ITa BEpOSITHOCTh TeM OJmxke K 1,

yeM OoJIbIliee KOJIMYECTBO CJIy‘IaI‘/’IHI)IX YUCCII MBI ITPOBCPUM.

OOBIYHO ATH YCIIOBUSI OCHOBaHbI Ha Mayiol Teopeme depma, yTBepKaaro-
e, 94TO ISt JTIFOOOTO TMOJIOKUTENLHOTO Yrcia b, He mpeBOCXOIAIIero HEKOTO-

pPOTO MPOCTOTO YKcia p :

b®-Y = 1(mod p).
Hanpumep, 2° = 64 = 63+1 = 1(mod 7). Eciu TpebyeTcs OnpeneuTh, sB-
JSIETCSI JIH TI€JI0€ YHCIIO I IPOCTHIM, TO MOXXHO BBIOPATh JIF000E MOJIOKUTETHHOE

Oea0€ 4uciio b, MCHbIIECEC I, U IPOBCPUTH, BBIIIOJIHCHO JIU PaBEHCTBO

b1 = 1(mod r).

Ecnu paBeHCTBO He BBINOJIHEHO, TO HA OCHOBaHHH TeopeMbl depma MOXK-
HO OBITh COBEPIIICHHO YBEPEHHBIM, YTO I — HE MPOCTOoe uuciio. Eciu sxe paBeH-
CTBO BBINIOJIHEHO, TO MOKHO JIMIIB MIPEAIoaraTh, 4To I — MPOCTOE YUCIIO U IIO0-
3TOMY Ha3BaTh €ro “MCEBAONPOCTHIM Mo ocHoBaHuto b, BepostHocts P (X) TO-
r0, YTO COCTABHOE YHMCIIO X OKAXKETCS IMCEBIOMPOCTHIM IO CIIydaliHOMY OCHOBa-

HUI0, YOBIBAET C POCTOM X.

K coxanennto, cymecTByOT Tak Ha3biBaeMble uncia Kapmaiikina — Takue

COCTaBHBIC YHCJIa, KOTOPBIC o6naz[a}0T CBOMCTBOM:

b®1 = 1(mod r) ansa Bcex b u3 unreppana [1, r], KOTopble B3aUMHO MPO-
CTBIC I,

[Tpumepom uucna Kapmaiikna sisnsiercs uucio 561 = 3*11*17.
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Knaccuueckuii pe3ynapTar Teopun yucen — reopema YeObliieBa — MOKa3bl-
BACT, YTO JIOJIS MOJIOKUTEIBHBIX IENbIX YUCEII, MEHBIIUX HEKOTOPOTO IIEIOro M
U SABIAIOMIUXCS HpOCcThiMHU, Onm3ka k 1/(In m). Hampumep, momst IENbIX YHCE,

menpmx 101%° u gensromuxcsa npocteiMu, 6nuska x 1/(In101%) = 1/230.

Takum oOpa3zoM, eciu Mbl BbIOEpPEM CIIy4alHO OOJIBIIOE IEI0€ MOJI0KHU-
TEJIbHOE HEUETHOE YUCIIO X U OyJIeM IMOCIIeI0BATEIbHO MPOBEPSATh HA MPOCTOTY
yucna x, x+1, x+2, ... , To, B CpeIHEM, MbI BIIEPBBIE BCTPETUM IIPOCTOE YUCIIO HA

1rare ¢ Homepom In Xx.
4. O6opyaoBaHue U MaTePUAJIbI

J171s1 BBITIOJTHEHUSL pa0OTHI MOTPEOyeTCs:
- KJ1acc epcoHa bHbIX DBM He Hmke Pentium-4, kinaccHas 1ocka, Me;
- omepanuonHas cucrema Microsoft Windows, mporpamMmmHoe cpenctBo

L PROST.EXE.
5. Yka3zanug no TexHmke 0€30MacHOCTH

TpeboBaHus 6€30MaCHOCTH MEPE] Ha4YaJIoM padoT:

— 3AIIPEIIIAETCSA: mnepeoneBatbcsi, MOJIb30BATHCS OTHEM, KYpPUTh,
MPUHUMATh TUILY B Ja0OpaTOpuu;

— yOemuThCs B IEIOCTHOCTH DJIIEKTPHUYECKHX PO3ETOK U Pa3beMOB.
3anpemaercs padoTaTh C HEUCIPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITENIbHO PEMOHTHPOBATH €T0;

— B j1abopaTtopuu HE0OXOIUMO OBITH B CMEHHOU 00YBH;

— BKJIFOYCHHE KOMITBIOTEpA TMPOHM3BOAUTH TOJBKO TIOCIE TOMyYeHUS
JIOTlyCKa TIO BBINOJHSEMOW paboTe U pa3pelleHusl MpenojaBaTess WIu
nabopanTa.

TpeboBanus 6€30MaCHOCTH BO BpeMsl pabOThI:
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— BBITNIOJIHAA J1Ta0OpaTOPHYIO PabOTy, CTYACHTHI O0s3aHBI MCIOJIB30BaTh
TOJNIBKO  BBIUMCIHTENBHYIO  TEXHHUKY, mepudepuiiHoe  000pyaoBaHHE,
COCJMHUTENbHBIE Ka0enu, W3MEpHUTEIbHOE O00OpyAOBaHHE U  JIUCKETH,
HETOCPEJCTBEHHO OTHOCSIIUECS K TJaHHOMY J1a00paTOPHOMY 3aHSTHIO;

— TMOAKJIIOYEHHE W OTCOEAMHEHHE COCTaBISIONIUX BBIYHCIUTEIHHOTO
KOMILJIEKCA TPOU3BOAUTH TOJBKO IMPH IOJHOM CHSITHM HANpSHKEHUS CO BCEX
COCTABJIAIONINX BBIYMCIUTEIHLHOTO KOMILJIEKCA.

TpeboBanust 6€30MaCHOCTH MO OKOHYaHUH PAOOTHI:

— [0 KOMaHJAe MpenojaBarenss CTYIEHThl 00s13aHbl  BBIKJIIOUUTH
KOMIIBIOTEP U COCTABIISIOLIUE BRIYUCIUTEIBHOIO KOMILIEKCA,

— pabouee MeCTO NMPUBECTH B MOPSIOK.

Onucanne 1adopaTopHoOil padoThI

JUist BBINONHEHUS J1aOOpaTOpHOM PabOThl HEOOXOAUMO 3alyCTHTh MPO-
rpammy L_PROST.EXE. Ha skpane qucruiest mosiBJIsI€TCS OKHO, C Pa3MeIEHHbIM
B €ro LIEHTPE TEKCTOBBIM pelakTopoM (i oToOpakeHus: nHdopmanuu 0o ocy-
IIECTBJICHHBIX MPOrPaMMON JIEUCTBUSIX), B BEPXHEH CTPOKE OKHA PACIIONIOKEHO
IJIaBHOE MEHIO, UyTh HI)KE OCHOBHOTO MEHIO PacIoJIOKeHa MaHebh HHCTPYMEH-
TOB (IIJIs1 YIIpaBJeHUS OBICTPHIMH KOMAHIHBIMU KHOTIKAMH W JIPYTUMH “TOPSUIH-
MU’ dJIeMEHTaMu YINpaBJIeHUs), a B CAaMOM HHU3Y OKHa, O]l TECTOBBIM PEIaKTO-
pPOM, HAXOJMUTCSI CTPOKA COCTOSIHHSI, B KOTOPOM yKa3bIBaeTCs MOJICKa3Ka U BBIBO-
JUTCSL JOTIOHUTENbHAS WHpopManus. KrnaBumm maHennm WHCTPYMEHTOB, IS
yn00CTBa, CHA0KEHBI BCILIBIBAIOIUMU MO/ICKA3KaMHU.

JIms Toro 4TOoOBI ITONMacTh B OCHOBHOE MEHIO, HEOOXOIMMO Ha)KaTh KJIa-
Bumy F10. IlepenBmwkeHne Mo TJIaBHOMY MEHIO OCYIIECTBIISICTCS KJIaBUIIIAMHU
nepeMenieHus: Kypcopa. UtoObl BbI3BaTh MMyHKT MEHIO, HY>)KHO Ha)KaTh KIJIABHIILY

“ENTER”, “ESC” — BbIX0J1 U3 OCHOBHOT'O MEHIO.
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Jlnst ynoOGcTBa B mporpaMme MpeaycMOTpeHa paboTa ¢ MbIblo. B 3ToM
Clly4yae ykKaszaTelb MOJIBOJIUTCS K HY>)KHOMY MYHKTY TJITABHOTO MEHIO WJIU K HYX-
HOM KHOIIKE Ha MaHeTd MHCTPYMEHTOB M HAXXUMAETCs JieBas KJIABUINA MBIIIIH,
JUIsl OTKa3a JOCTaTOYHO Haxkath knasuiny “ESC”.

Kpome ocHoBHBIX ¢yHKIUMN TiaBHOoro mMeHwoo (“T'enepanmst mpocroro P”,
(13 29 <6 29

[Touck B unTepBane”, “IIlpoBepka Ha MPOCTOTY” W Tak Jajee) MaHedb UHCTPY-
MEHTOB COJICP)KHUT KJIABHIITY, P HAXKATHH KOTOPOW BHIBOAUTCS WHGOPMAIIHS O

nporpamme.

I'enepanus npocroro P
B03MOXHOCTE IeHepalud MPOCTOr0 YHUCIIA; KOJIMYECTBO PA3PALOB I'EHE-

pUpPYEMOTO YHCIIa 3a1aeTcs nojas3osareneM (ot 1 go 5).

ITouck B HHTEpBAaJIE

B03MOXHOCTB MOMCKA NPOCTHIX YKCEN B 3aaHHOM MHTepBaiie. [loap30Ba-
TEJEM 3aJaeTCsA: HadaJlo MHTEpBala — 3HAYEHHE X, 3aTEM JUIMHA MHTEpBana —
3Hauenue L. [Touck OyaeT ocymiecTBisIThCs B UHTEpBaie (X, X+L).

IIpu mpoBepke Ha MPOCTOTY KaKJAOTO YMCIIA MHTEpBaJla CHAydaja BBIIIOJI-
HSIETCSl TECT NPOOHBIX JEJIEHUI Ha MepBbIC MO MOPSAIKY MPOCTHIE YKCa, a 3aTeEM
npoepka no tecty ®depma. Jlng 3amaHus cnocoOOB MPOBEPKH HA MPOCTOTY
HEOOXOJMMO JIEBOM KIJIaBHUILEH MBIIIM OTMETUTH (IIaKOK PSIIOM C Ha3BaHUEM
HY’KHOTO METO/Ia, a 3aTeM yKa3aTh BCE HEOOXOAUMBIE TaHHbIE ISl Havyasla Mouc-
Ka.

B Merone mpoOHBIX N1eJ€HHMI HMCXOJHbIE JaHHbIE — KOJMYECTBO INEPBBIX
MPOCTBIX YHCEN JIJIs JeieHus, a B Tecte depma HaJo yKazaTh KOJIMYECTBO OCHO-

BAaHUU U UX 3HAUYCHUA.
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Ilo oxoHuYaHMK pacyeTa Ha DKPaH BBIBEAYTCS HAUACHHBIE IIPOCTHIE YUCIA
U UX Koim4ecTBO. [lomHyI0 KapTuHY pe3yiabTaToB pabOThl MOXKHO MPOCMOTPETh

B IIYHKTE MEHIO “BBIBOJ pe3yabTaToB.

IIpoBepka Ha mpocTOTYy
B03MOXHOCTH MPOBEPKU Ha MPOCTOTY JroOoro uuciia. Heodxoaumo BBe-

CTH YHCJIO U IMapaMCTPhI paCuCTa aHAJIOTUYHO ITONCKY B HHTCPBAJIC.

BriBoa pe3ysbTaTOB

Bo3moxHOCTE pOCMOTpa BCEX pe3ynibTaToB Hociennei oopadotku. Ilpu
BXOZE B IIPOrpamMMmy, KOIZJa HHUKAKAX pPACyeTOB €IIE€ HE MNPOU3BOIU-
JOCh,ITPEIOCTABIIAECTCS BO3MOXHOCTh IMPOCMOTpPAa HCXOJHOTO (pailia IMepBbIX

IIPOCTBIX YHUCCII, UCIIOJIb3YCMBIX IJIA TCCTA Hp06HI>IX I[CJIGHHﬁ.

JlonoJiHMTE IbHBIE CBEACHH O IIporpaMme

1. IIpm 3amycke yTUIUT I€HEpAu MPOCTOTO YKCIIA, TOMCKA B NHTEPBAJIE
U IIPOBEPKU HA IPOCTOTY Y IOJIB30BATEIN 3aIPAIIMBACTCS MOATBEPKICHUE HA
MPaBUILHOCTh BBIOPAHHOTO METO/Ia JIJIs PabOTHI.

2. Bo Bpemst pabOThI JJIUTENBHBIX M0 UCIIOJHEHUIO TIPOIIEAYP 3allyCKaeTCs
IIpOrpece Imporecca U racuTCss OKHO TEKCTOBOro penakropa. Ilo mosocke mpo-
rpecca MOXHO HaOJIIOaTh M OLICHMBATh MPUMEPHYIO CKOPOCTh padOTHI ajiro-
pUTMa U BpEMSI OKOHYAHUS TEKYIIETO MPOIIECCa.

3. ByapTe BHUMAaTENbHBI NIPU YCTAaHOBKE MapaMeTpoB pabOThI, TaK KaK B
MpoLIeCCE€ BBIUMCICHUS MO X0y pPabOThl 3TH HapameTpbl U3MEHHUTh YK€ He
YAACTCH.

4. Onucanue "ropsiunx KiaBui':
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Ctrl+F1 - ‘T'enepauus npocroro P’
Ctrl+F2 - ‘Tlouck B unTepBaie’
Ctrl+F3 - ‘ITpoBepka Ha mpocToOTy’

Ctrl+F4 - ‘BeiBox pe3ynbraToB’

Ctrl+X - ‘Beixo u3 mporpaMmsi’

5. B naGopatopHoil paboTe u3-3a OOJBIIOTO BPEMEHU CUETa PEKOMEHTY-
eTCsl UCIOIb30BaTh Unciaa He OoJiee MATH Pa3psioB U JAJIMHY MHTEpBaia BHIOH-
patb He 6osee 500, KoIMYECTBO OCHOBaHUM 7151 Tecta depma — He Oostee 5.

6. g npaBuiabHOrO (PYHKIIMOHMPOBAHUS MPOrpaMMbl, B pabodeil Tupek-
Topuu (BMecTe ¢ ¢aiiom |_prost.exe) ods3aTeIbHO JOKHBI HAXOIUTHCS (DakiIbI

prost.txt u work.txt. He pekoMeHayeTcss BHOCUTh KakHe-T11M00 M3MEHEHHUS B 3TH

TEKCTOBBIE (hailJibl MHAYE TTOCIIEACTBUS MOTYT ObITh HEMPEICKA3yEeMbIE.

6. 3ananus
3aganue Nel.

1. [IpoBepuTh Ha MPOCTOTY J1Ba MPOU3BOJIBHBIX IEIBIX YUCIIA, Pa3PSIHO-
CTBIO HE MEHee 5.

2. Pacnipenenenne NpoOCThIX YHCEIL.

2.1. 3apgan unTepBan Buaa [x, x+L/. Beruncnute konuyectBo I(x, L) npo-
CTBIX YKCEJI B MHTEpBaje U CpaBHUTH ¢ BeauunHou L/In(X). [Ipu kakux ycmoBusix
I(x,L)/L 6m3ko k 1/In(x)?

x=2000, L=500,

- KOJIMYECTBO MPOCTHIX YUCEI JJIs AeCHUs: 5-15;

- KOJIMYE€CTBO OCHOBaHUM: 1-2.

2.2. HaiiTu B 3a1aHHOM MHTEpBajie Bce mpocThie uncia. [lycts L(i) — pas-
HOCTb MEXITy ABYMsI COCETHUMH MPOCTHIMHU YUCIIaMU. [[0CTpOUTH TUCTOTpaMMy
st L(i). Berauenauts BeIOOpouHOE cpernee Lepe, - CpaBHUTH ¢ BenmmunHoU IN(X),

Il X — CEpeluHa UHTEpBaIa.
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Wurepsan: (1000, 1000+300):

- KOJIMYECTBO MPOCTHIX YHCeI yist neneHust: 5-20;

- KOJIMYECTBO OCHOBaHUM: 1-3.

2.3. I 3agaHHOTO Habopa yucen {K} OleHUTh OTHOCUTEIIBHYIO ITOTPEIIl-
HOCTB (POPMYJIBI TSt K -r0 MPOCTOro Yncia:

p(k)=k/In(k), k={10, 15, 20, 30, 35}.

3. MeTo1pl TeHeEpaU IPOCTBIX YUCEN.

3.1. B 3aganHOM uHTEpBaje MOCTPOUTH rpadK OTHOCUTEIHHOIO KOJIHYE-
CTBa HAaTypJIbHBIX YHCEN, MPOXOAAIIUX “pemero DparocdeHa” (T. €. HE Aens-
IIUXCSI Ha TIEpBhIC K MPOCTHIX).

Nurepsan: (500, 500+200).

Pacuet npousBoautcs st Beex k<=10.

3.2. ]l 3aJaHHOTO UHTEPBAJIa:

a) paccyuTaThb TOYHOE KOJMYECTBO Py MPOCTHIX UMCEN B MHTEpBAiE, T.C.
IIPU MPOBEPKE 3a/1aTh TOJIBKO TECT HA IETUMOCTb.

KonndecTBO MepBBIX MPOCTBIX YKCEN IS JEJICHUS ONPEAEIAETCS U3 pac-
YyeTa: MaKCUMaJIbHOE YHCIIO ISl ACJIEHUS PaBHO KBAJIpaTHOMY KOPHIO U3 MaKCHU-
MaJIbHOT'O 3HAYEHUsI HHTEpBAaJa.

0) COCTaBUTh TECT C HEOOJIBIIUM KOJIMYECTBOM MPOOHBIX JCICHUNA U OJI-
HUM OCHOBaHueM B TecTe Pepma. BBIUUCINTE KOJIMYECTBO Pi BEPOATHO MPO-
CTBIX YHCEJI, YIOBIETBOPSIOLIMX 3TOMY TECTY.

B) COCTAaBUTh TECT C OOJIBILIMM, YEM B MPEABIAYIIEM Cllydyae, KOJIUYECTBOM
NPOOHBIX JIEJIEHUN W ByMs WJIM TpeMs OCHOBaHUAMH B Tecte depma. Brrunc-
JIUTh KOJIMYECTBO P> BEPOATHO MPOCTBHIX YHCEII, YAOBJIETBOPSIOIIHUX 3TOMY T€-
CTYy.

Wurepsan: (1500,1500 + 300).

HpoaHaJ'II/I3I/Ip0BaTB IMMOJIYYCHHBIC NaHHBIC.
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3.3. U3BecTHO, 4TO B 3aJJlaHHOM HMHTEpBasie UMeroTcs uucia Kapmaiikia.
Haiitn ux. Bapmanter waTepBanon: (1050, 1050 + 100) (1700, 1700 + 100)
(2400, 2400 + 100)

4. IlpuBecTu B OTUETE OTBETHI HA KOHTPOJIbHBIE BOMPOCH], B COOTBETCTBUU

C HOMCPOM BapHaHTA, YKA3aHHBIM IIPCIIOAABATCIICM.

7. Conep:xanue oT4eTa

OTyer JOJKEH coaepKaTh:

1. HaumenoBanue paboThI, 11€1b.

2. [TocnemoBaTeIbHOCTD IEHCTBHM MPHU BBITIOJIHEHUH KaXKIOTO 3aIaHu.
5. BBIBOIBI 110 BBIMOJTHEHUIO TA00OPATOPHOI pabOTHI.

8. KonTposbHbie BONPOCHI

Homep KosTpoasHbIe BOOpockl
BapHAHTA
15.7. Tlomemy & Ka9eCTBE NepPEOr0 OCHOBAHHA E TECTAX THIIA TecTa DepMa I NpoBepKH
3 - - .
3.9.18.28 Ha TIPOCTOTY OUEHE GOMBIINY THCET Henecoo0pasHo HOMOIb30BaTE THemo 27
P . . -
2.4.6.8. | Kakosa BeposTHOCTE P(x) TOro. 9T0 HAyTaZ B3ATOE HEYETHOE O4eHE GOMBIIOE THCIO,
20,2224, HE TIPEBOCXOAIIEE X, OKAKETCA POCTEIM
26,30
315
11.13.15, BemucTHTE:
10,1719, v e -
1812 (mod 13), 127 (mad7).
27
12,1416
2123725 CiopuynupyiiTe cyTE TECT2 HA IPOCTOTY C HCIONB30BAHEEM NPOOHE TeIeHHH.
29

32



9. Cnucok JaTreparypbl, peKOMeHIlOBaHHBIﬁ K HCHOJb30BAHHUIO IIO

JTaHHOH TeMe

1. XKyk, AIL, Kyk, E.IL, Jlenemkun, O.M., Tumomkun, A.W. 3amura
uHpopmaruu: YuebHoe nocodue s 6akamaBpoB [Texer] / A.IL XKyk u ap. —

M.: UTHOPA-M, 2015. -392c.

2. lUlanprun, B.®. 3amura komnbsioTepHoit nHGopmaruu. I deKTUBHbIE

Metonsl U cpenctia [Teker] / B.®. lllanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlaGopaTopnas padota Ne 6

DJIeKTPOHHAasi G poBas NOANUCH

Ieab padoThI: KCCIEAOBAHUS MPUHIHUIIOB 3aIUIIEHHOTO 3JICKTPOHHOIO
JIOKyMEHTOO00pOTa B TEIEKOMMYHHUKAITMOHHBIX CETAX, AITOPUTMOB ITOCTAHOBKHU
anekTpoHHOM 1udpoBoit noanucu (DLII) u ymeHuil nenaTb caMOCTOSTENbHbBIE

BBIBO/JIBI T10 PE3YyJIbTATAM MUCCIECAOBAHNMN.

2. ®opmMupyeMbie KOMIIETCHIMH

JNannass nabopaTopHas pabOoTa HampaBieHa Ha  (OPMHUPOBAHHE
CJIEYIOIMX KOMIIETEHIIMH BBIITYCKHUKA OakanaBpuara:

OIIK-1: crnocoOHOCTBIO HMHCTAJUIMPOBATH IMPOrPaMMHOE M amnmnapaTHoe
obecniedyeHue A UHPOPMAITMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

I1K-5: cnocoOHOCTBIO COMPATATh anmnapaTHble U MPOTrPAMMHBIE CPECTBA B

COCTaBC I/IH(l)OpMaI_[I/IOHHBIX N aBTOMATU3HUPOBAHHBIX CUCTCM.

3. TeopeTuueckasi 4acTh

[Ipu oOMeHe PNEKTPOHHBIMU JOKYMEHTAMU IO CETU CBS3U CYIIECTBEHHO
CHIDKAIOTCSL 3aTpaThl Ha OOpaOOTKYy M XpaHECHHE JOKYMEHTOB, YCKOPSIETCS HX
nouck. Ho mpu 3TOM Bo3HUKaeT mpobiiemMa ayTeHTU(GUKAIIMN aBTOpa JOKyMEHTa
U CaMoOro JOKYMEHTa, T.€. YCTAaHOBJICHHUS IMOJJUHHOCTH aBTOPAa M OTCYTCTBHUS
W3MCHCHUI B TIOJIYICHHOM JOKyMeHTe. [Ipu 0OpaboTKe JTOKYMEHTOB B DJICK-
TPOHHOU (hOpPME COBEPIICHHO HEMPHUTOIHBI TPATUITMOHHBIC CITOCOOBI YCTAaHOB-
JICHUS TOJUTMHHOCTHU 10 PYKOMUCHOM MOJAMKMCH U OTTUCKY TeYaTH Ha OyMaKHOM
noKyMeHTe. [IpHHIIMITHATBHO HOBBIM PEIICHUEM SIBIIICTCS 2J1eKMPOHHASL YUPDPO-
eas noonucw (DL]I1). IlepBas cxema DLIII - RSA - 6buta pa3zpaboraHa ere B KOH-

e 1970-x romgoB. OnHako mpobiemMa MOATBEPKIACHUSI aBTOPCTBA CTajla aKTyajlb-
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HOW HACTOJIbKO, YTO MOTPeOOBAIOCH YCTAHOBIEHUE CTaHAapTa, TOIbKO B 1990-x
rojilax, BO BpeMs B3pBIBHOI'O pocTa riobanbHOW ceTu MHTepHET M MaccoBOro
pacrpoCTpaHEHUsl JNEKTPOHHON TOPrOBIM U OKa3aHus ycayr. IMEHHO mo yka-
3anHO# mpuuuHe ctanaapthl DI B Poccun u CILIA 6butn pUHATHI IpaKTHYE-
CKH OJTHOBpEMEHHO, B 1994 rony. 13 npenyioxeHHbIx kpunrojgoramu cxem DL
HanOoJiee ylnauHbpIMH okazamuch RSA u cxema Omnb-I'amansa. Ho mepBas u3 Hux
obuta 3anmateHToBana B CIIA u psige apyrux crpas (mateHt Ha RSA mpekpartun
CBOE JIeHiCTBHE COBCEM HeAaBHO). Bo BTOpOil ke cxeme CyIIeCTBYET OOJIbIIOe
KOJIMYECTBO €€ BO3MOXKHBIX MOJIU(DUKAIMI, U BCE UX 3allaTeHTOBAaTh BEChMa 3a-
TpyIHUTENBHO. IMeHHO 110 310N npuunHe cxema DL Dnp-I"amans ocranace o
Oosbllel yacTu cBOOOJHON OT naTeHToB. Kpome Toro, 3Ta cxema uMeeT H orpe-
JIEJICHHbIE MTPAKTUYECKHUE NMPEUMYILECTBA: pa3Mep OJOKOB, KOTOPBIMH OIEPUPY-
I0T AITOPUTMBI, U COOTBETCTBEHHO pa3mep OLIII B Hel oka3anch 3HAYUTEIBHO
MeHbIIIe, 4eM B RSA, mipu Toi ke caMoii cToMkocTH. IMEHHO TToO3TOMY CTaHap-
Tbl DI Poccun u CILIA Ga3upyrorcs Ha cxeme Onb-I'amans. 3akonsl 00 DI
CerojiHs uMmerotT yxe Oosee 60-tu rocynapcts. B aTom cnmcke 3nauntcesa u Poc-
cust. 3akoH “O0 snexkTpoHHOW HUGpoBOW moanucu”, npuHATbId B 2002 romy
JOJDKEH OKa3aTh CTUMYJIMPYIOLIEE BO3JIEHCTBUE HA PAa3BUTHE OTEYECTBEHHOMN
3JIEKTPOHHOM KOMMEPIIMH, OCOOEHHO €CJIi B COOTBETCTBHE C HUM OYAyT CBOe-
BPEMEHHO NPUBEJICHBI HHbIE HOPMATUBHO-TIPABOBBIE AKTHI.

e [IpaBurensctBo PD ¢drHaHCOBO MOANEPKUBAET OCYIIECTBICHUE (ejie-
pPaJbHOM 1IEJIEBOM MPOrpaMMbl « IIEKTpOHHAsE Poccusy.

o [Ipunar 3akoH «O BHeceHMHM M3MEHEHUs B cTaTbio 80 dacTu mepBou
Hanorosoro konekca Poccuiickonn denepanum.

e Euie B suBape 2001 r. npasnenue [lencnonHoro GpoHaa nocTaHoOBICHU-
eM «O BBenennu B cucteme [leHcmonnoro gonma PO kpunrorpaduyeckoii 3a-

IIUTHl UHPOPMALIUA U DJIEKTPOHHOW IUGPOBOM MOIMUCKY» PETIAMEHTHPOBAIIO
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PETUCTPAIIMIO U TOAKITIOYCHUE OPUANYECKUX W (U3HYECKUX JHUI] K CHUCTEME
CBOETO 3JIEKTPOHHOTO TOKYMEHTO000pOTA.

e B 2002 r. Boimen npukaz MHC Poccun «O6 yTBepkASHUHN MOPsIKaA
MPECTABJICHNS HAJIOTOBOM JEKJIapalliy B 3JICKTPOHHOM BHJIE MO TEIEKOMMYHHU-
KaIIMOHHBIM KaHaJlaM CBSI3W», OJ1arofaps KOTOPOMY Cerojing jitodoe pusnieckoe
WJIU FOPUIMYECKOE JTUIO0 MOXKET CBSI3aThCS C HAIOTOBOM MHCIIEKIIUEN, UCTIOb3YSI
3AIIUIIECHHYIO JIEKTPOHHYIO TTOYTY.

e B 2004 r. Ob11H yTBEpXKACHBI MOMPAaBKU K cTaThsaM 13 u 15 3akona «O
OyXTaJTEPCKOM YYeTe», COINIACHO KOTOPBIM OyXrajlTepckas OTYETHOCTh IMpea-
MPUATUSI MOXKET BECTUCh, XPAHUTHCSA U MPEIOCTABISITHCA B KOHTPOJIHUPYIOIINE
OpTraHbl B 3JIEKTPOHHOM BHJIE.

Hpunuun nocrpoenus L. AcummeTpus posner OTIIPABUTENS U MOTY-
yatens B cxemax DIl TpeOyeT Hanmuuus ABYX TECHO CBSI3aHHBIX KIIIOUEH: cek-
pemno2o, VI KJIo4Ya MOANUCH, U OMKPbIMO20, WIN KIII04a MPOBEPKHU MOJIIHCH.
JIrobas cxema DIIIT oOsi3aHa onpeeanuTh TPH CIEAYIOMINX aJITOPUTMAa:

® AJITOPUTM I'eHEepalUy KIOUYEBOW Maphl AJIsl MOJANKUCH U €€ TPOBEPKHU;

® AJITOPUTM MMOCTAHOBKH IOIIUCH;

® AJITOPUTM MPOBEPKU MOIKCH.

Cranpaptsl Poccun n CIIIA o4yeHb MOXO0KH, OHU PA3IUYarOTCs JIUIIb He-
KOTOPHIMM YHUCJIOBBIMHU TapaMeTpaMH U OTACJIbHBIMHU JCTAISIMU BBIPAOOTKH
KJIFOUEBOM TMaphl, BEIYUCIECHUS U MIPOBEPKHU MOANUCH. JleiicTBUTEIHHO, 00a CTaH-
JlapTa SIBIAIOTCS BapuaHTaMu OAHOM M Tou ke cxembl DT Dnp-T'amans. DI
UCIIOJIB3YeTCsl ISl ayTeHTU(UKAIIMKY TEKCTOB, TIEpeAaBaeMbIX MO TEIEKOMMYHHU-
KaIIMOHHBIM KaHajaM. DyHKIIMOHAIEHO OHA aHAJOTHYHA OOBIYHON PYKOTTMCHOM
MOAMHUCH 1 00J1aJ1aeT OCHOBHBIMH €€ JIOCTOMHCTBAMU:

® YJI0CTOBEPSIET, YTO IMOJIMUCAHHBIN TEKCT UCXOJUT OT JIUIIA, TOCTaBUB-

mero nmoAImcCh,
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® HEe JaeT caMOMy 3TOMY JIMILy BO3MOXXHOCTb OTKa3aTbCs OT 00s3a-
TEJNbCTB, CBA3AHHBIX C MOJANMUCAHHBIM TEKCTOM;

® rapaHTUPYET LEIOCTHOCTh MOJMHCAHHOTO TEKCTA.

OUII mpencraBisieT co0OW OTHOCUTENBHO HEOOJNBIIOE KOJIUYECTBO JI0-
NOJHUTENbHON 1M(ppoBOi HH(pOpMAIHHK, TIepeaBaeMoil BMECTe ¢ TOIMHChIBae-
MBIM TEKCTOM, U BKJIIOYAET JIBE IIPOIIECTypPHI:

® MpolIeypy NOCTAHOBKU MOAMKICH, B KOTOPOM MUCTHIOIB3YETCS CEKPETHBIN
KJIFOY OTTIPaBUTENS COOOIICHUS;

® [IpOLIeypy MPOBEPKH MOMAMUCH, B KOTOPOH HCHOIB3YETCS OTKPBITHIN

KJIYOY OTIIPaBUTCIIA.

IIpouedypa nocmanoexu nodnucu. llpu dbopmupoanuu DI, oTmpasu-
TEJb, TIPEXKJIe BCEro, BeIYHCIseT Xdm-pyHknuto (M) moamuceiBaeMoro Tekcra
M. BoruuciienHoe 3HaueHus xaui-pyukiuu h(M) npencrasiser co6oit 0uH KO-
pOTKUi 6JI0K HHPOpPMAILIMK M , XapaKTePU3YIOIIHUA BECh TEKCT M B 11e7I0OM. 3aTeM
3HaueHHe M mudpyeTcss CeKpeTHhIM KIIt0UoM oTmpaButelns. [lomydaemas mpu
ATOM Tapa urcen npeacrasisger codoi DT aas nanHoro Texcra M.

LIpoyedypa nposepxu noonucu. Ilpu nposepke DI, monyuarens coo6-

IICHUS CHOBA BBIYKMCISCT X31I-PyHKIKHI0 M = h(M) npuHSTOrO 1Mo KaHaay TEeKCTa
M, tiociie 4yero mpu MOMOIIM OTKPBITOTO KJIK0Ya OTIPABUTEISI IPOBEPSET, COOT-
BETCTBYET JIU MOJy4YeHHAs MMOJIKUCh BRIUUCICHHOMY 3HAYEHUIO M X31I-(PYHKIIUH.

[TpuanunuansHbIM MOMEHTOM B cucteme DL sBisieTcs HEBO3MOXKHOCTh
noajaenku D1IT monb3oBaresns 6€3 3HaAHUS €r0 CEKPETHOTO KITH0Ya.

Kaxnas moanuce, kak MpaBUiio, COACPIKUT CIASTYIOUTYI0 HH(POPMAIUIO:

® J]aTy MOJIKCH;

® CPOK OKOHYAHUs JAEHUCTBUS KJI04a JAHHOM IMOAMUCH;

® yH(MOPMAITHIO O JIUIIE, TTOAMKUCABIIEM TEKCT;

® yIeHTU(HUKATOP TOMMCABIIETO (MMS OTKPBITOTO KIIFOYA);
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® coOCTBEeHHO U(PPOBYIO MOAMHCH.

Oononanpasnennvie xou-@yukyuy. X M-QyHKIWS TpeaHa3HayeHa is

C)KaThsl TOJAMUCHIBAEMOTO JOKyMEHTa M 110 HECKOJIBKUX JIECATKOB WM COTEH
out. Xom-pyHkius h(.) ucmonp3yer B Ka4ecTBe apryMeHTa cooomenue M mpo-
W3BOJILHOM JITMHBI U BO3Bparaet xami-3Hauenue h(M)=H ¢ukcupoannoit au-
Hbl. OOBIYHO XAIIMPOBAHHAS WHQPOPMAIHS SBJISETCS CKATHIM JIBOMYHBIM TIPE/I-
CTaBJICHUEM OCHOBHOT'O COOOIIEHUS MPOU3BOJIBHON JUHBI. CJeayeT OTMETHT,
yro 3HavyeHue xaur-¢pyakiun h(M) crioxHbpIM 00pa3oM 3aBUCHUT OT AoKyMeHTa M
¥ HE T03BOJISICT BOCCTAHOBUTH caM JMOKyMeHT M. Xomi-GyHKIMsS A0HKHA yI0-
BJICTBOPSITH IEJIIOMY DSy YCIOBHIA:

® JJ0JDKHA OBITh YyBCTBUTEIbHA K BCEBO3MOXHBIM M3MEHEHHUSM B TEKCTE
M;

® JI0JDKHA 00J1a/1aTh CBOMCTBOM HEOOPAaTUMOCTH, T.€. 3a/1aua mojaoopa Jo-
KymeHTa M , KoTopblii oOjaman Obl TpeOyeMbIM 3HAUYEHHEM XdII-(PYHKIUH,
JOJDKHA OBITH BRIYMCIIUTEILHO HEPA3PEIINMa;

® BEPOATHOCTH TOTO, UYTO 3HAYCHHS XAII-PYHKIIUU JIBYX Pa3IUYHBIX JI0-
KYMEHTOB COBIIQIyT, JOJDKHA OBITh HHUYTOXXHO Mayia. BOJBITUHCTBO XOIII-
(GyHKIHN CTPOUTCS HA OCHOBE OHOHANpaBjeHHOH (yHkiuu f(.) , koTopas oOpa-
3yeT BBIXOJIHOE 3HAUCHHUE JITTMHOUW N MpHU 3aJaHUH ABYX BXOJHBIX 3HAUCHHM JJTU-
HOUM N. DTUMU BXOAaMU SIBJISIFOTCSI OJIOK MCXOJHOT0 TeKCTa Mi M XdIl-3HaueHUE

Hi-1 mpeasiaymiero 6Jioka Tekcta, puc. 1.

Fa

OdHoHanpasTenHas GyHKYWE | H; = fiM;, Hiil
—

Pucynox 1. ®opmupoBanue x>mi-QyHKITUU
Aaroputm umudposoii moanucu DSA. Anroput™m mudpoBoi moanucu

DSA (Digital Signature Authorization) mpemnoxen B 1991 roxy B8 CILA u siBiisi-
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eTCsl pa3BUTHEM anroputma mudpoBoi nomanucu Dnb-I"amans. OtnpaBurens u
MOJTy4aTellb AIEKTPOHHOTO JOKYMEHTA MCIOIB3YIOT TIPU BBIUYMCICHUU OOJIBIIHE
LIeJIbIE YHMCIIa:

G, P — npocmuie uucna no L-oum xasxcooe (L = 512 .. 1024 oum);

g — npocmoe uucno onunou 160 6um oenumens yucna (P —1).

G, P, q ABAsI0TCS OTKPBITBIMH M MOTYT OBITh OOIIIMMHM JJI BCEX MOJIB30-
BaTeJIeH CeTH.

Onucanue ancopumma

1. OTnpaBuTens BeIOMpaeT ciydaiiHoe 1enoe yucio X, /< X< g. Yucno X
SBIIICTCSI CEKPEeMmHbIM KIHOUOM OTIPABUTENSA I (OPMHUPOBAHUS AJICKTPOHHOMN
TIOJIITHCH.

2. OTnpaBuUTEIb BEIYUCIAECT 3HAUCHUE

Y = GXmod P.

Yucno Y sBaseTcss omkpuimuim Kit04oM IS TIPOBEPKU MOJIMUCH OTIPaBH-
TEeJIS ¥ TIPEIaeTCs BCEM IMOTydaTeIsIM JOKYMEHTA.

3. s Toro 4ToOBI moAnKucaTh JOKYMEHT M, OTIPaBUTENb XAUIUPYET €ro
B II€JI0€ XDII-3Ha4YeHne M:

m = h(M), 1<m<aq.

3aTeM reHepupyer ciydaiiHoe 1enoe yucio K, /<K<qg u BBIYUCIAET YUC-

Jor.

r = (GX mod P) mod g.

4. Tlpy noMoIIM CEKPETHOTO KJItoua X OTIPABUTEINb BBIYUCISIET YUCIIO S:

s =((m+r - X)/ K) mod q.

[Tapa gucen r , S 06pasyroT U poByo moanuck S = (r, S ) MO TOKyMEeH-
TOM M.
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5. JlocTaBJIeHHOE TOJIy4aTeN0 COOOIICHHE BMECTE C TOMMUCHIO TIPEI-
cTtaBisieT co0oii Tpoiiky uucen [M, r, s]. Ilpexne Bcero momyvareiasb MpoBepsieT
BBITIOJIHEHUE COOTHOIICHUI:

0<r<q; 0<s<aq.

6. Jlasiee nmoyvaTenb BHIYUCISAET 3HAYCHUS:

w = 1/s mod g;

m = h(M) — xow-3nauenue,

u; = (m - w) mod q;

u;=(r-w)modgq.

3areM Mpu MOMOIIU OTKPBITOTO KJIfo4a Y BBIYUCIISETCS 3HAUCHHE

v=((G"Y")mod P) mod g,

U MIPOBEPSIETCS BBIIIOJIHEHUE PaBEHCTBA V = I'. Eciim OHO BBINOJHSAETCSA, TO
IOJANKCH IPU3HAETCS IMOJUIMHHON, TaK KaK MOXHO CTPOrO MaTEMAaTHYECKH JOKa-
3aTh, YTO MOCIEAHEE PABEHCTBO OYJET BBINOIHATHCSA TOTAA U TOJIBKO TOr/A, KO-
raa noanuck S = (r ,S) mox gokymeHToM M mosTydeHa mpu OMOIIH UMEHHO TOTO
CEKpPETHOr0 KJtoya X, U3 KOTOPOro ObLI MOTYYEH OTKPBITHIN KoY Y.

Hossblie crangaptsl IUII. [Tocneanne noctuxeHus: kpunrorpaduu moka-
3aii, 4TO 00IIasi mpobiema Jorapu@MUPOBAHKS B JTUCKPETHBIX TMOJSX, SIBIISIO-
miasicst 6azoi ykazanHou cxembl DL, He MOXET cuMTaThCsl JOCTATOYHO MPOY-
HbIM (pyHmamenTtom. Hampumep, pazmepsl 0J10K0B, cuuTaromuecs "0e30MacHbI-
MU", pacTyT CpaBHUTEIBHO OBICTPHIMU TeMIaMHu. B pe3ynapTaTe 3TO MPHUBENO K
tomy, uto cranaaptsl DI Poccun u CIIA B 2001 roay Obliin OOHOBIIEHBI: Tie-
peBeneHsl Ha aumnTayeckue kpusble. Cxembl DI npu 3ToM ocTanucek npex-
HUMH, HO B KQU€CTBE YUCEJ, KOTOPHIMH OHU ONEPUPYIOT, TEIEPh UCIOIB3YIOTCS
He aeMeHThl KoHeuHoro monss GF(2n) win GF(p), a smmmnTuyeckue yucia -

peIICHUS YPABHCHUA SJUIMIITUYCCKHUX KPUBBLIX HAaZ YKa3aHHBIMHW KOHCYHBIMH I10-
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nsimu. Poib orncpanru BO3BCACHHUA YHCJia B CTCIICHb B KOHCYHOM II10JIC B 0OHOB-
JICHHBIX CTaHAapTax BBIIIOJHACT OIICpAlHA B3ATHA KpaTHOﬁ TOYKH JJIIIHMIITHYC-

CKOM KpUBOM — “yMHOXKE€HHME TOYKH Ha L[EJI0€ YUCJIO.

o] o

MoCT 34.10-94 MNocT 34.10-2001 Opyrue (RSA)

|m 2005 w2010+~ |

Pucynoxk 2. Anroputmsl D11, nucrions3yemeie B PO

Hannexamuii BpIOOp THIA JITUNTHYECKON KPUBOM IMO3BOJSET MHOIO-
KpPaTHO YCJIOXHUTH 3a7auy B3soma cxeMbl DL u ymenpmmTh pabounii pazmep
omoxkoB gaHHbIX. Crapeiii poccuiickuii cranmapt OLII omepupyer 1024-
OMTOBBIMHU OJIOKAMH, a HOBBIM, OCHOBAHHBIM Ha AJUTMITHYECKUX KPHUBBIX, - 256-
OUTOBBIMHU, U TPHU ITOM 00sIamaeT OojbIIel CTOMKOCThIO. CTOMKOCTh CXEMBI
noamucu ['OCT P34.10-94 Gasupyercst Ha CIOKHOCTH PEIICHUS 3a/layd JTUC-
KpETHOro JiorapuMHUpOBaHUsl B MIPOCTOM MoJjie. B HacTosiiee BpeMst HauboJiee
OBICTPBIM QJTOPUTMOM €€ PEIICHUs JJIsi OOIIEro ciayyas SIBISETCS aJrOPUTM
o0606menHoro pemrera yncioBoro noiyis. B 'OCT P34.10-2001 croiikocTh cxe-
Mbl OIII1 ocHOBaHa Ha CJIOKHOCTH PEIICHUs 3aJa4u JUCKPETHOTO Jorapudmu-
pPOBaHUS B IPYIINE TOYEK AJUIUNTHUYECKON KpuBoi. [Ipu npaBumsHOM BbIOOpE Ma-
paMeTpoB KpUBOM caMbiMU 3((PEKTUBHBIMU METOJAMHU €€ PEIICHUS SIBISIOTCS
oonee Tpymoemkue - u |I-metozas! [Momnapaa. Tak, Mo pa3HBIM OIEHKaM CIIelra-
JIMCTOB, TPYJOEMKOCTh B3JIoMa cTaporo u HoBoro cranaaptoB JIIII Poccun co-
cTaBiseT BenuuuHy nopsaka 1026 u 1038 onepauuii ymHokeHHsI B 0230BOM T10-

1e GF(p) coorBercTBeHHO. OYEBHIHO, YTO HOBBIN CTAaHAAPT OOJIeE CTOMKHIA.
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4. ObopynoBaHue U MATePUAJIbI
J171s1 BBITIOJTHEHUSL pa0OTHI MOTPEOyeTCs:
- KJ1acc nepcoHanbHbIX DBM He Hmke Pentium-4, kitaccHast 10cka, MelT;

- omeparmonnas cuctema Microsoft Windows, nporpamMmmHoe cpeacTBo
labWork6.exe

5. Yka3aHus 10 TeXHUKe 0e301acHOCTH
TpebGoBaHus 6€30MaCHOCTH Mepe]l HadaioM padoT:

- SAITPEIHAETCA: nepeoneBaTbesl, MOIb30BaThCA OTHEM, KYPHTh,
MPUHUMATH TUIIY B Ja00paTOpUU;

- yOenuThCsl B LETOCTHOCTU DJIEKTPUUYECKUX PO3ETOK U Pa3bEMOB.
3anpemaercs padoTaTh C HEUCIPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOATENIbHO PEMOHTUPOBATh €T0;

- B JJabOpaTopuu HEOOXOAUMO OBITh B CMEHHOW 00YBH;

- BKJIFOYEHHE KOMIIbIOTEpA MPOU3BOIUTH TOJBKO TOCIE MOTyYCHUS
JIOTyCKa TIO BBITIOJIHSIEMOM paboTe U pa3pelieHus TMpenojaBareliss Wiu
nabopaHrTa.

TpebGoBanus 6€30MaCHOCTH BO BpeMsi paOOThI:

- BBINIOJIHASL ~ JTAOOpaTopHyl0  paboOTy,  CTyAEHTbl  0Os3aHBI
UCIIOJI30BaTh  TOJBKO  BBIYMCIUTENBbHYIO  TEXHUKY,  mepudepuiiHoe
00OpyZI0OBaHUE, COCAUHUTENbHBIC KaOeau, HU3MEPHUTEIbHOE OO0OpYyIOBaHUE H
JTUCKEThI, HEMOCPEICTBEHHO OTHOCAIIMECS K JAHHOMY Ja00paToOpHOMY 3aHSTHIO;

- MNOJKIIOYEHUE M OTCOEIMHEHHE COCTABJISIOLIMX BBIYUCIUTEIHHOTO
KOMITJIEKCA TIPOM3BOJIUTH TOJBKO TPU MOJTHOM CHSTHUU HAMPSHKEHUS CO BCEX
COCTABJISIFOIINX BBIYHCIUTEIHLHOTO KOMIUJICKCA.

TpebGoBaHus 6€30MaCHOCTH O OKOHYAHUH pPabOTHhI:
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- N0 KOMaHAC IIPCTIoJaBaTCiisi CTYACHTHI 00513aHBI  BBIKJIFOYNThH
KOMIIBIOTCP U COCTABJIAIOINNEC BEIYHUCIIUTCIBHOTI'O KOMIIJICKCA,

- pa60qee MCCTO IIPUBECTHU B IIOPAIOK.

6. 3ananus

3aganme Nel. O3HAKOMUTHCS C OCHOBHBIMHM HaIlpaBiICHUSIMU pabOT B
paMKkax (eaepalibHOM 11eJeBOM MporpaMMbl “InekTpoHHas Poccus™, a Takxe co
CBEJECHUSIMU O TOPSAJAKE HMCIOJb30BaHUS U JCUCTBYIOIIMX AJITOPUTMAx IMOCTa-
HOBKH 3JIEKTPOHHOM IIU(PPOBOH, U3JI0’KEHHBIMU B maparpade 3. 3anycTuTh 1npo-
rpammy labWork6.exe, nmpenHazHaueHHYIO ISl IEMOHCTPAIIUK MOPsIKA MOCTa-
HOBKH U ITPOBEPKU AIEKTPOHHOHN IIU(PPOBOI MOAIUCH.

3aganue Ne2. CreHepupoBaTh U IepeciaTh yYaCTHUKAM OOMEHa KIIHOYH
JUTSL IIU(POBAHUS UCXOJHOTO JOKYMEHTA U KIIFOUH JJIs MOAIUCAHUS TOKYMEHTA.
Hcxonanslit TeKCT 11 mKdpoBaHusl HAOUPAETCS HEMOCPEACTBEHHO B OKHE IPO-
IrpaMMBI.

3aganue Ne3. 3ammdpoBaTh UCXOJHOE COOOIIECHUE U MOAMUCATH €ro Ha
CEKpPETHOM KJIKOYE OTIPABUTENS.

3ananue Ne4. [lepecnats 3amu@poBaHHOE W MOJANMKMCAHHOE COOOIICHUE
noiyvarento. BeimosHuTh npoBepky npaBuiabHOCTH DLIII M BoccTaHOBUTH HC-
XOJIHBIN TEKCT COOOIICHUSI.

3apnanme NeS. CoxpaHUTh B OTUETE SKpaHHbIE (POPMBI, JEMOHCTPUPYIO-
M€ MPOLECC T'eHepallud U PaclHpOoCTpPaHEHHUs KII0Yei; mpoiecc MUPpoBaHUSA
MCXOJHOTO JOKyMEHTa U moctaHoBku OLIIT.

3apnanme NeS. IlpuBecTu B oTueTe OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI, B

COOTBCTCTBHUU C HOMCPOM BapHaHTa, YKaA3aHHBIM IIPCIIOAABATCIICM.
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7. Conep:xanue oT4eTa

OT4eT TOJKEH COIepkKaTh:

1. HaumeHoBanue pabOTHI, IIEITb.

2. [locnenoBaTenbHOCTD ACHCTBHI MPHU BHIMOJIHEHUN KaXI0TO 3aJaHHs.
3. BeIBOIBI 11O BBITIOTHEHHUIO JTAOOPATOPHOU pabOTHI.

8. KoHTpo/IbHBIE BOIIPOCHI

Homep KouTpoasusie Bonpockl
EApHAHTA
1.5.7. B e cOCTOMT Ha3zHAYEHHE X3MI-DYHEIHE H KAKHE TPeDOBAHHA e ThABIRNTCA K
391828 XAM-PVHKITHANM, HCIONBIVEMEIM T4 TocTaHoBKH 3117

INepeTHCIHTE CTAHOAPTH X3M-(VHRIHH, geficTeyiomee B Poccuiickoll denepanmn.

2468 ONHIIHTE OpoLUeIyPEl MOCTAHOEKH H npoBeprH SITL
20,22 24, Kaxas uadopmanns cogepauTed B JLI7
26,30
11,13.15, Hepeuncante cTaggapte S1TL gefcieyiomue B Poccufickof heTepamy.

10.17.19, Ha Karr NpHHIHIAX 0CHOB3HA KPHITOCTOHKOCTE COBPEMEHHED ATropHTMoE SLTI7

T
Fa¥ )

12,1416

21.23 25, [MpuBegHTe NpEMep peanusanes anropatya I (RS, El-Gamal D5A)
29

9. Cnucok JMTEPATypPbl, PEKOMEHAOBAHHBIA K HCIOJb30BAHUIO 110

JaHHOM TeMe

1. Kyxk, A.IL, Xyk, E.IL., Jlenemkun, O.M., Tumomikun, A.W. 3amnura
uHpopmaruu: YuebHoe nocodue s 6akanaBpoB [Texer] / AIL XKyk u ap. —
M.: UTHOPA-M, 2015. -392c.

2. lanprun, B.®. 3ammra koMneoTepHol nHopmanuu. JpdexTuBHbIC

Metozsl U cpenctia [Texer] / B.®. lllanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlabopaTtopHasi pab6ora Ne /

IIndpoBanne MeTOA0OM CKOJIB3AIICH IEPECTAHOBKH

Heabp padorbi: uccienoBanusi mudpa CKOIB3AMICH MEPECTAaHOBKH C
UCIIOJIb30BaHUEM TMporpaMMHOM peanusanuu XY-Move. u ymeHuil Jnenatb

CaMOCTOATCIBbHBIC BBIBOJHLI 110 PC3YyJIbTaTaM HCCHCIIOB&HHﬁ.

2. ®opMupyeMble KOMMETEHIIHH

Jlannast nabopatopHas paboTa HampaBiieHa Ha  (QopMHUpOBaHUE
CJIETYIONTUX KOMIIETCHITMI BRIMTYCKHUKA OaKajaBpuaTa:

OIIK-1: crmocoOHOCTBIO HMHCTAUIMPOBATH IMPOTPAMMHOE M ammnapaTHOe
oOecrieueHne 111 HHPOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM;

[1K-5: criocoOHOCTRIO compsraTh anmnapaTHbIe U IPOrpaMMHbBIEC CPEICTBA B

COCTaBC I/IH(l)OpMa]_II/IOHHBIX N aBTOMATU3UPOBAHHBIX CHUCTCM.

3. TeopeTuyeckasi 4acTh
YcroiiunBble 3aKOHOMEPHOCTH OTKPBITOT0 TEKCTA W MX HCIOJIb30Ba-

HHe npu AemudppoBaHuu LIM(POB NPOCTON 3aMeHbI M EPECTAHOBKHU

Bo3moxkHOCTB Aemu@poBaHus Kakoro 0o mu@pa B 3HAYUTEIBHOU Mepe
3aBHCHUT OT TOTO, B KaKOM CTENEeHU KpunTorpauueckue npeodpazoBaHusl pas-
PYILIAIOT BEPOSITHOCTHO-CTATUCTUUYECKUE 3aKOHOMEPHOCTH, MPHUCYTCTBYIOLUE B
OTKPBITOM COJEPKATEIbHOM TeKcTe. Tak B OCMBICIEHHBIX TEKCTaxX JHOO0ro
€CTECTBEHHOTO SI3bIKa pa3IU4Hble OyKBbI BCTPEUAIOTCS C Pa3HOM YacTOTOMH, MpH
TOM OTHOCHUTEJbHBIE YACTOThl OYKB B Pa3IMYHBIX TEKCTaX OJHOIO Si3bIKa OM3-
K1 Mexay coOoil. To jxe camoe MOXHO CKa3aTh U O YacTOTax map, Tpoek OyKB

OTKPBITOr0 TekcTa. Kpome Toro, aro00H €CTECTBEHHBIM SI3bIK 00JagaeT Tak
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HA3bIBAEMON M30BITOYHOCTHIO, YTO MO3BOJISECT C OOJBINON BEPOSATHOCTHIO “‘yra-
JIBIBATH CMBICIT COOOITICHUS, TaKe, €CITM YacTh OYKB B COOOIIEHNUN HE U3BECTHA.
Tabnuua 1. OTHOCUTENBHBIE YACTOTHI MOsABJICHUSI OYyKB ajipaBuTa PYCCKO-

T'O A3bIKAa B TCKCTC

1 a-0.082 12 |a-0033 23 [m- 0,004
2 o-0014 3 |m-0026 24 |=- 0012
3 B - 0,038 14 |®-0,053 25 |m-0.006
4 r-0013 5 |o-0.0%90 26 [mr-0.003
5 a- 0,025 16 |m-0.023 27 |m-0016
6 ee-0072 17 |p-0.040 28 [®mr-0014
7 & - 0077 18 |c-0.045 20 [=-0.003
8 3- 0,016 19 |7-0.053 30 |r- 0,006
9 u - 0,062 20 [v-0.021 31 ([a-0.018
10 [#-0010 21 (4 -0,002 32 - D175
11 |[x-0028 22 [x-0,000

[TogoGHBIe TAOMUIIBI TPUBOASTCS B pa3HbIX KHUTax. OHU MOTYUYEHBI
Ha OCHOBE IMOJICYETOB YAaCTOT Ha OOJBIINX 00BEMaxX OTKPHITOIO TEKCTA. Y UUTHI-
Basl, 4TO JUISL
AKCIIEPUMEHTOB O€peTcsl pa3IMyHbIM UCXOIHBIM MaTepuall, 3HaYCHUs Be-
POSITHOCTEN HECKOJIBKO OTJIMYAIOTCS MEXIay coOoi. Ecnu ynopsnouuTs OyKBbI
10 YOBIBAaHUIO BEPOSTHOCTEH, TO MBI TTOJIYYHM CJICTYIOITUN BapUAITUOHHBINA PSII:
O,E,A,WH,T,C,P,B,JI,K,M,JILY 51,3,bI,B,b,I", 4,1, X, K, k0, 111 IL,II,

2,®

Hampumep, B cnoe CEHOBAJIUTP coxepxatrcs 10 nanbonee yacto
BCTpeYaroumxcs OyKB.

YacToTsl 3HaKOB andaBuTa 3aBUCAT HE TOJIBKO OT s3bIKa, HO U OT XapaKTe-
pa Tekcta. Tak B TekcTe 1o Kpunrorpaduu OyJeT MOBBIIICHA BEPOSITHOCTh OYKB
@, I (u3-3a yacTo BeTpeyarommxcs ciaoB “mudp”, “kpunrtorpadus’™). B Heko-
TOPBIX MAaTEMaTUYECKUX TEKCTaX MOXKET OBITh 3aBbIlIeHa YacToTa OYKBBI D (13-
3a cyoB “hyHKIMs”, “GyHKIUOHAT U T.I.). B cTaHZapTHBIX TEKCTOBBIX (haiax

HanOoJIee YacCThIM SIBJISIETCS CUMBOJT “‘mipo0en’”. YacToTHast quarpamma cojiepika-
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TEJIbHBIX TEKCTOB SIBISAETCS YCTOMYMBOW XapaKTEpUCTUKOM Tekcra. M3 teopum
BEPOSITHOCTEN CIIENYET, YTO MPH JOCTATOYHO CJIA0BIX OrPaHUYECHHSIX Ha BEPOST-
HOCTHBIE CBOMCTBa CIy4yallHOTO Ipolecca CIpaBeAJIUB 3aKOH OOJIBLIMX YHCEd,
T.€. OTHOCHUTENbHBIE 4acTOTHI 3/N 3HAKOB CXOJSATCS MO BEPOSITHOCTH K 3HAYCHH-

SIM UX BEPOSITHOCTEHN Py

2 .
_F{ -\.—1__},}} > E}\——H::'D .

udps! mepecTaHOBKU U MPOCTOI 3aMEHBI HE MOJHOCTHIO Pa3pyIIalOT Be-
POSITHOCTHO-CTATUCTUYECKUE CBOMCTBA, UMEIOIIMUECS B OTKPHITOM COOOIIECHUHU.

[Ipu nemmdppoBaHum TekcTa, 3aIMPPOBAHHOTO MHU(GPOM MPOCTON 3aMe-
HbI, UCTIOJIb3YIOT YaCTOTHBIE XapaKTEPUCTUKU OTKPBITOrO TeKcTa. IMEeHHO, eciu
MOJICYUTATh YACTOTHl BCTPEYAEMOCTH 3HAKOB B IIM(PPOBAHHOM TEKCTE, YIOPSI0-
YUTh UX MO yOBIBAaHUIO, U CPABHUTH C BapUAIMOHHBIM PSIJIOM BEPOSTHOCTEH OT-
KpPBITOTO TEKCTa, TO OTU JBE I[OCIEIOBATEIbHOCTH OyayT  OJIM3KH.

Ckopee Bcero Ha MepBOM MECTE OKaKeTcs mpoOen, jnanee OyayT clieno-
Bath OykBhI O, E, A, U.

KoHneuHo, eciau TEKCT HE OYeHb JJIMHHBIA, TO HE 0053aTelIbHO IOJHOE
coBnaaeHne. MoxeT okazarbcsi Ha BTopoM mecte O, a Ha TpeTrbeM E, HO B Imro-
OOM cllydae B MEPBbIX M BTOPHIX PsiaX OJMHAKOBBIE OYKBHI OYIyT pacmojiararh-
Csl HeIaJIeKO APYT OT JIpyra, U 4yeM OJmxke K Hadaiy (dem OOoJbIlie BEpOSITHOCTD
3HAKOB), TEM MEHbIIIE OYJIET PACCTOSIHUE MEX Y 3HAKaMHU.

AHaJlornyHas KapTuHa HaOJr0MaeTcs U JUIsS Tap coceaHuX OyKB (OUTrpaMMm) OT-
KpBITOTO TEKCcTa (HamboJiee yactas OUrpaMma pPyCCKOTO OTKPBITOIO TEKCTa -
CT). OnHako il MOTY4YEHUs YCTOMYUMBOM KapTUHBI JJIMHA aHATU3UPYEMOM MO-
CJIEIOBATEILHOCTH JOJHKHA OBITH TOCTATOYHO Oosbmioil. Ha cpaBHUTENHHO He-
OONBIIMX OTpEe3KaxX OTKPBITOTO TEKCTa 3Ta KapTHHA Kak-TO cMaszaHa. bonee
YCTOMYMBON XapaKTEPUCTUKOW OUTpaMM SIBIISIETCS OTCYTCTBHE B OCMBICIICHHOM

TEKCTC HCKOTOPLIX 6I/IFpaMM, KaK IOBOpAT, HAJIMYKUC 3alIPECTHBIX 6I/IFpaMM, nMcEe-
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IOIUX BEPOSITHOCTH paBHYIO mpakTudecku (. Bumgenu i BbI KorJa-HUOYIb B OT-
KpbITOM TekcTe Ourpammy bb, nuinu Ourpammel Buga: “rinacHas’” b; “npoden” b?
3HaHWE U UCIOJIb30BAHUE YKA3aHHBIX OCOOEHHOCTEN OTKPBITOIO TEKCTA 3HAUU-
TeNbHO o0serdaer AemudpoBanue mudpa nepecTaHoBKU U 3aMEHBI.

IIudp nepecranoBku. [Tonoxum X — MHOKECTBO OTKPBITHIX (COJepKa-
TeJIbHBIX) TEKCTOB B andasute . JIIMHBI BceX BO3MOXKHBIX OTKPBITHIX TEKCTOB
KpaTHbI BelIMurHE T. MHOXKECTBOM KIIFOUEHN SBJSIETCS CUMMETPUYECKAs rPpymia
noACTaHOBOK St ctenenu T, mas g =St onpenenum ¢yHkuuio mudpopanus fg
1oJI0KUB JUIA (i1,l2,...,i1) £X
fg(iviz,...it) = (I gyl g@)s-- 51 o(m);
noorpeaenuM fg Ha OCTaNbHBIX AJNEMEHTaX U3 X MO MpaBUIy: TEKCT X X ne-
JIUTCA HA OTPE3KU JUIMHBI T M Kaxabli 0Tpe30K JUIHHBI T mmdpyercs Ha KIroye
g MO0 yKa3aHHOMY BB 3aKOHY mudpoBanus. [locneqoBaTenbHOCTh, COCTaB-
JeHHas u3 OyKB 00pa30oB 3amuM(pOBaHHBIX CJIOB, ABJISIETCS MU(PPOBAHHBIM TEK-
CTOM, COOTBETCTBYIOIIMM OTKPBITOMY TEKCTY X W Kimrouy g. Jimsa mmdpoBanms
TeKCTa JIMHBI He KpaTHOU T ero nononHsoT OykBamu J0 JUIMHBI KpaTHOU T.

JemudppoBanue mudppa nepecranoBku. [[InppoBaHHbIN TEKCT 3aMKUCHI-
BaeTca B Tabiuiyy ¢ T cronmbmamu. [[jsi BOCCTaHOBIIGHUSI OTKPBITOIO TEKCTa
mudpa nepecTaHOBKU HaM HEOOXOJIMMO MEPECTaBUTh KOJOHKU TaKUM 00pa3oM,

YTOOBI B CTpPOKax MOSIBUJICS OCMBICJIEHHBIN TEKCT.
Paccmotpum mnpumep gemmdpoBaHus mudpa MEpecTaHOBKH BOCHBMHU

cToionoB (YuedbHoe mocobue «IIpuHIUNBI U METOIBI 3allUThl WHOOPMALIUK

[Tpockypun I'.B.). [TycTh mmdpoTekcT UMeeT Caeayromuii BUI:
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CormnocraBuM MepecTaHOBKE CTOJIONOB Tabnuily 8*8, mpu 3TOM mO-

CTAaBHM Ha TIEPECEYEHUH 1-TOW CTPOKH M ]-Or0 CTOJIOLA €IUHHMILY, €CIIU j-asi KO-

JIOHKA TIOCJIe 0OpaTHOM MepecTaHOBKHU JOJIKHA ClIe0BaTh 3a i-oi. Hama 3amaya
BOCCTAHOBUTH Ta0JIMILy, OTBEUAIOIIYIO TPABUIIBHOM MEPECTAaHOBKE CTOJIOIOB.

JlaBaiiTe Teneph MOMapHO MPUCTPAUBATh OJUH CTOJIOEI] K Apyromy. Eciu

MIPU 3TOM B HEKOTOPBIX CTPOKAX MOSBISIOTCS 3alpeTHbIE OUTpaMMBbl, TO CTOJIO-

IIbI HE MOTYT B OTKPBITOM TEKCTE CJIEOBATh APYT 3a JAPYIOM M COOTBETCTBYIO-

as KJIETOYKa 3a4epKUBAIOTCA. B Hamem npumepe 6-oi ctonberr He MOXKET Clie-

JI0BaTh 3a 4-bIM, T.K. HHa4Y€ B TEKCTE B MIEPBOM CTPOKE OYyJIeT MOApsI 1Ba Ipode-

99



na. [locmotpum, Hanpumep, 6-yto cTpoky. Ecnu Obl 4-b1ii cTONOCL CrienoBal 3a
1-p1M, TO B TEKCTE ObLIM OBI CITOBa, HAaUMHaroecs ¢ b.

[Tocne mpocmMoTpa BceX CTPOK MbI OJIYYUM CIIEAYIONIYIO TaOIUILY:

1 2 3 4 3 5 7 2
1 X X X X X
2 X X X
3 X X
4 X x x X X X
3 X X X X X
(] X X X X X
7 X X X X X X
8 X x x X X X

Ecnu ObI TEKCT OBLI NOJJIMHHEE U CTPOK OBLIO ObI TOOOJBILE, TO B KAXA0U
CTPOKE M B KaXKJOM CTOJOIIE OCTajJoCh Obl POBHO IO OJIHOM HE 3a4€pKHYTOM
KJIETOUYKE U MepecTaHOBKa Obl1a Obl BOCCTAHOBJICHA.

B Hamieil TabGnuie MblI TOJBKO MOXEM YTBEpPXKIaTh, YTO 6-0 cTONOEI
cienyeT 3a 3-uM (0003HAUYUM 3TO COOBITHE CIEAYIOMUM o0pa3zoM 3—6), eciu 6-
oMl cTO0eI] HE ABIsIETCA MOCcaeAHUM. [{Jig 6-T0 cTOJIOIa MOXKET OBbITh JiBa Bapu-
aHTa MPOJOIIKEHUS

8

3 —26—=5
Ham Hago paccmorperh 06a U moctapaTbCsl OTCEATh JIOKHBIA BapUaHT.
Ecnu oTcesTh J0KHBII BapyaHT HE yAACTCs, TO HAJA0 MPOJI0JKAaTh 00a BapUaHTa
E§—=4 1
o -

I3 625227
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B utore IMoJIy4acM HCKOTOPOC ACPCBO BO3MOKHOI'O CICAOBAHHA CTOJ'I6I_IOB B OT-

KPBITOM TCKCTC.

e,

3362522238234 >31—>7

e o

g8 4 1—=7

R

1— 7

= 4

2—=7

1—=7

Kaxnoli BeTBU epeBa COOTBETCTBYET HEKOTOPAsl IEPECTAHOBKA CTOJIOLOB

I[anee IIPOBCPACM Ka)KIIBIﬁ BapHAaHT Ha OCMBICJIICHHOCTDb H IIOJYy4aCM IIPpaBUJIb-

HBIM BAPUAHT.

3562522284217

3amMeTuM, 4TO HE 00s3aTesIbHO ObLIO CTPOUTH JE€peBO 10 KoHua. Hampumep,

BeTBh 3— 6 —8 —4 —5 MOXHO OBLIO OTCesATh cpaszy. Pa3Be MOXKHO TpHU3HATH

OCMBICTICHHBIM CIICTYIOIINI ()parMeHT TEeKCTa.

316 |8 (4|5
q M B
m (v |e

& e |o

9 (T |® 0
r |v |m 3
K [a |T e
e [a |T a

Takast mporienypa oTcedeHusi BeTBeil Oblia ObI MPOCTO HEOOXOAMMa, €CIU OBl

CTPOK OBLIO TOMEHBIIIE, U JEPEBO ObLIO OBl COOTBETCTBEHHO rOpPa3/io BETBUCTEH.
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[IpenyioxkeHHYI0 IpoLenypy JErKko aBTOMAaTU3UPOBATH U CHEIaTh MPUTOJHOU
tst peanu3anuu Ha OBM. Anroputm nemudpoBaHus JOKEH COCTOSATH U3 CIIEIYIO-
IIMX STaIoB.

1. IlpenBapurensHas paboTa. AHaIM3UPYysS JOCTATOYHO MPEICTABUTEIbHBIN
00BEM OTKPBITBIX TEKCTOB MOCTPOUTHh MHOMXKECTBO 3aIIPETHBIX OUTPaMM.

2. IlpeaBaputenvHas pabora. COCTaBUTH CIOBaph BCEX BO3MOXKHBIX V-TPaMM
st v=2,3,...,d, KOTOpbIE MOTYT BCTPETUTHCS B OTKPHITOM TekcTe. Ynciio d BeIOMpaet-
Csl, UICXOJISl U3 BO3MOKHOCTEHN BBIUUCIUTEIHLHON TEXHUKH.

[Toctpouts Tabmuiy 8*8. [lpu 3TOM mepeduparoTcs MOCiIea0BaTEILHO BCE 3a-
MpETHBbIC OUTPaMMBI M JJI1 KaXJ0W OMpoOyeMoil OMrpaMMBbI - MOCJIEI0BATEIHLHO BCE
ctpoku. Eciam xoTst Obl B OJTHOM CTpOKE MEPBBIM CUMBOJI OMTpaMMBbl BCTPEUYAETCS B 1-
TOM CTOJIOIIE, @ BTOPOU B - |-OM, TO KJIETOUYKA 1 X j TAOJIHIIBI 3aUePKUBACTCSI.

3. BoiOpaTh HEKOTOPBIH CTONOEL B KaUECTBE HAYAIBHOI'O CTOJIOLA.

4. HavaTh npoueaypy NOCTPOEHHUS JIepeBa IyTEM MPUCTPAUBAHUSA K UCXOTHOMY
CTOJIOIY BCEX BapUaHTOB CTOJIOIIOB.

5. JInsg KaxXaoro MoJIy4eHHOTO BapuaHTa J100aBUTH €II€ OJIUH M3 OCTaBIIUXCS
cTosi61oB. Eciau XxoTs Obl B OTHOM M3 CTPOK TaOJHUIIBI BCTPETUTCA 3-TpaMMa, KOTopas
OTCYTCTBYET B CJIOBAPE PA3MEILEHHBIX 3-TpaMM, TO BAPUAHT OTCEUBAETCSI.

6. J1ns1 KaXJI0ro U3 HE OTCESIHHBIX BAPUAHTOB J00aBJIsieM elle OJUH CTOJ0eL U
MIPOBOJIUM OTCEB JIOKHBIX BAPUAHTOB MO CIOBAPIO PA3PEILICHHBIX 4-TPaAMM.

Ecnu cnoBapp Obl1 mocTpoeH TOJbKO At d<3, TO OTCEB MPOBOAMUTCA IyTEM
MPOBEPKU HA JOMYCTUMOCTh 3-TpaMM, BCTPETUBILUXCS B MOCIEAHUX 3-X CTOJONAX
Kax0u cTpoku. [IponoipkaeM 3ToOT mpouecc 10 MOJyYEHUs TOTHOM ITEPECTAaHOBKHU.

Hwmxe, B Tabnuiie, mpuBeACH BOCCTAHOBIICHHBIN JIJISI HAILIETO TIpUMEpPa TEKCT.
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JlanpHeliiee pa3BuTHE MUQPPHI MEPECTAHOBKHU MOJIYYHIN TIPU OCYILECTBICHU-
€M HJIeU HENPEPHIBHOMN JIOKAJTBHOW MEPECTAaHOBKU CHMBOJIOB OTKPBITOIO TEKCTA IO/
JNEUCTBUEM YIIPABJISIONIEH MOCIEA0BATENBLHOCTH. {11 OCYILIECTBICHUSI IEPEMEIINBA-
HUSI 3HAKOB OTKPBITOTO TEKCTa B MaMSTH KM(paTtopa 3allOMUHAIOTCS OTAC/IbHBIC 3HA-
KM TEKCTa U MPOBOJMUTCS 3aJIepKKa UX Nepeiladyr B TUCKPETHOM BpeMeHU. BBenem mna-
paMeTphl N1 U Ny, TaK, 4TO n=n;+Ny. B 3TuX mudpax i-i 3HaK nepegaBaeMoro coooiie-
HUS TICPECTABIACTCS B IIM(DPOBAHHOM COOOIIEHUH Ha J-€ MecTo, rae i-Ni<j<i+n; .
VYpaBisionyo Mmocjaea0BaTeIbHOCTh BPEMEHEM 3aJICPKKUA CTaparoTCs BHIOPATh Tak,
9TOOBI BPEMSI 33JIePKKHU KaKJI0I0 CUMBOJIA OBLJIO CIIy4YalHOW BEJIMYMHOW C paBHOMEP-
HBIM PAaCHpEACIICHUEM, TO €CTh BEPOSITHOCTh KaKI0To (PMKCHPOBAHHOTO 3HAYCHUS

BPEMEHH 3aJICP)KKH JIOJKHA ObITh Om3ka K 1/n.
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HIndpyrommii aBTOMAT CKOJIb3s1IEH EPeCTAHOBKH

PaccMmoTpum cxemy mm@pyromiero aBromara, o3BOJISIFOIIETO MPU MOAXOASIICH
YIIPABJISIIOMIEN MOCJIEA0BATEIIbHOCTA PEATU30BATh MPOU3BOJIBHBIA W CKOJIB3AIICH

IIEpECTaHOBKH, puc.7.1.

(]
o
\ B

[P

y "

1

th . B2 ——— ) 1

Y

Puc. 7.1. Cxema peanuzaiuu mudpyromero aBToMara CKoJib3s11el MepecTaHOBKU

Ha Bxon y3na dopmupoBanus 3anepxkku (Y®3) B kaxaoMm Takte t

IMogacTCs BCKTOP

V3en (popMHpPOBAHHUS 3aepKKH sABIseTCs KoHeunsM astomatem ( F1, F {1,..., n},0

, A), MHOXXECTBOM  COCTOSSHUH  KOTOPOTO  SIBJISIETCS MHOXKECTBO BCEBO3MOXK-

. t t
HBIXJIBOMYHBIX BEKTOpOB - 3amojHeHui X(t)=( x ,...,x ) HIOKHETO HaKOUTEIIS.

B takTe t BeipabaThIBaeTCs HATYpaIbHOE YUCIIO — 3HAUCHHE 3aICPIKKH.
t

y,—max X,y el =TT Y=yt -1
1

n
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HpI/I 9TOM aBTOMAT IICPCXOAUT B CICAYIOIICC COCTOAHUC!

. ‘().1;}/.+-|
2. of Wil TP ( ,
‘.\', » € '2 ..... }/'.’/‘vl ..... n

—

3HaKU OTKPBITOrO TEKCTA 3aMMCHIBAIOTCS HA HUKHHUM HaKONUTENb. B nmuHUIO B t-
OM TaKT€ MOCHIIACTCS 3HAK OTKPBITOTO TEKCTA, 3AMMCAHHBIN B TYEUKE C HOMEPOM.

CocrosnHus aBToMarta X (t) sSIBISIFOTCS UHAMKATOPaMU, MTOKA3bIBAIOIIMMHU KaKHUe

U3 3HAKOB OTKPBITOT'O TEKCTA €I€ HE CYUTAHBI C HIPKHETO HAKOTTUTEIIS.
Jlns 3ammdpoBaHusl MOCIEAOBATENbHOCTU Ly, ..., 72,11 MOCTYMaOT cleayronmm
oOpa3zoM. CHavasa 3alrchblBa€M B HHKHUK HAKONUTENb NEPBbIE N1 3HAKOB OTKPBHITOIO

TCKCTa

(tnl ) 1tl101 e 10)

OnHOBPEMEHHO aBTOMAT YCTAHABIMBAETCS B HAYAJIBHOE COCTOSIHHE

x(1)=1(0,...,0). -

[Tocne storo aBromar Y®3 HaunHaeT paboTaTh MO ONMMCAHHOMY BBIIIE 3aKOHY
110 TEX TOP, MOKA B HAKOIUTEIb HE MOCTYMUT MOCIAEAHUM 3HAK ty OTKpbITOrO TeKcTa. C
MPEKpaAlICHUEM MOJA4YM HA HAKOMUTENb 3HAKOB OTKPBITOTO TEKCTA MPOUCXOAUT Ipe-
KpalleHue MoJaur €IUHUL] HA HAKOIUTENIb-UHINKATOP. B ocTaBuieecs Ny TakTOB Ipo-

HU3BOAUTCA CHUTBIBAHUC 3allMCaHHON B HAKOIUTEIIE I/IH(l)OpMaLII/II/I.

[Tpu pacumdpobiBanuu Y D3 paboTtaer 1mo Toi ke cxeme, TOJIbKO BMECTO CUH-

THIBAHUS HEOOXOAMMO OPTaHU30BBIBATH 3aITUCh WH(OPMAITUN BO BTOPON HAKOTIUTEIIb.
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OcoBeHHOCTH paboTel Yd3
B kammoM TakTe ! (3a HCKTHYSHHEM MOCTIeIHHX /1) TAKTOE) B HAKOMHTEIE-
HHIHKATOpEe X (t) samucaHo poBHO n; eIHHHN. [Io3TOoMy B TakTe [ BelHIHHA

3a7Iep:KKH MOKeT IPHHHMATE TOIBKD OHO H3 /1) 3Ha4eHHH B HHTepBate {1,..n}. B

YACTHOM caydae, Korma n=1, ambo m;=n VYD3 EBEpadaTEEaeT NOCTOIHHO

3HAYEHHA 3aJepKKH 3 =1 H 3 =» COOTBeTCTBeHHO. JIerko BHIeTh, UTO
i A

pesyAsTHpYIOMee IIpeoOpasoBaHHe OTKPBITOrO TekcTa JelcTBHIeIBHO OyaeT

MHPPOM CKOIB3AMEeH MepecTaHOBKH. Ycoaoeme y =1.t=1.2.... oDecledHBaeT

NoCcTOSHHOe CYHIBIBAHHE BO BceX TaKIaxX, a yCIOBHe 1,' =1 orpaHHYHEBaeT
BeTHIHHY 3aJePAKH § <1

IIpumep, nosicusirommii padoty mu@pyoIero aBToOMarTa cKoJb3sIeil epecTaHOBKH
Bo3eMem niia npumepa n=7, n1=3, =4
Ha Bxon Y®3 Ha kaxaom miare t paboThl mK(pyroiero aproMara mnojaaeTcs

BEKTOP

y=(y.y ] B JInHeHOM peructpe cusura (JIPC), puc. 7.2.

Y
—_
-]
i
<
ot

Puc.7.2. JIuHeHbIi perucTp caBura

MpbI Hageemcs, YTO YHATATENb CMOXET HAIMCATh IMOCIEI0BATEIBHOCTh COCTOS-
HUM JTaHHOTO JIMHEHHOTO PEerucTpa CABUIa, C MOMOIIBIO KOTOPOil oOpasyercs ynpas-

JSOIAs MOCeI0BATEIbHOCTh MU (PYIOLIEro aBTOMATa.

bynem 0603HauaTh Ha KaXa0M I1are padoThl MUGPYIOMIETO aBTOMAaTa MOCIeI0-

BaTeIbHOCTh Y1,Y2,...,Y, (B Hamem ciydae Y1,Y2,...,Y7), noctynatouryto ¢ JIPC, kak
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«Y», a MmocienoBaTeIbHOCTh equHuI] X1,X2, ..., Xn (B HameM ciydae Xi,Xa, ..., X7)
Kak «1». B HibKHEH cTpoke OyeM 3amuchiBaTh 3HAKW OTKPBITOTO TEKCTA, HaXOsIIIre-
Cs Ha JAHHOM IIare B HI)KHEM HaKomuTelle Imu@pyroiiero apromara iy, to, ..., # (B
HamieMm cirydae ty, tp, ..., #7). PaccMoTpum nomaroso padboty mudparopa npu KOHKPET-

HBIX YCJIOBHAX.

1-# mar 2-# mar
110 1 0 11 T 0 1 0 1 0 1
M1 101 0 0 0 0 L1 01
Iy L I 0 Ll : £ I I
3-H mar 4-F mar
P10 0 1 0 1 1 TU1L0 0 0 1 0
""m1:0 1 0 1 0 0 "ML 1 0
B2 IS T S 1 0 [ A P T T
5-H mar 6-H mar
1 0 0 0 o0 1 :1: "M 1i1.0 0 0 0 1
"1 o0 o0 o0 1 o:i1:i "M 1:l1 00 1 0
Loty ottt b b g ~ L g L L L h
7-H mar 8-H mar
"™ 1 0 1 0 0 0 /1°: ™1 0 0 1 0 0 1
"m0 1 0 0 0 0 :1; "m0 0 1 0 0 0 0

0 t, t t, t f, .t 0 0 t t ty t ot

Ha xaxxioM 1mare mMbl MCKajdd HauWHAas ¢ JICBOTO Kpasi M W[ HAlpaBO MEPBOE
coBmajieHue B cTpokax “Y” u “1” (1 B o0eux cTpokax) u s yno0cTBa 0OBOIUIU ITOT
cTosidell. DJEMEHT OTKPBITOIO TEKCTa, KOTOPBIM OKa3ajcs B BHIOpAHHOM CTOJIOIE
YXOJIUT B JIMHUIO. TakuM 00pa3om, B HaIlleM MPUMEPE, MOCIET0BATEILHOCTD YIIEAIIas

B JINHUIO UMEET CHEAYIOINMN BUL: 1o,t4,15,t6,11,17,13,18
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Onucanue NporpaMMHOM peau3anum

J171s1 BBITIOJIHEHHUS J1a0OpaTOPHOU pabOThl HA KOMIIBIOTEPE HEOOXOANUMO YCTaHO-
BUTH NPOrpaMMHBII Moysb XY -Mover.

1) Crpoka MeHwo B paHHON mporpaMMe MEHIO COCTOMT U3 TPEX IYHKTOB:
Mudposanue, Bua, [Tomomps. HeoOXoauMbIil TyHKT MEHIO MOXHO BBIOpATh, MIEIK-
HYB I10 HEMY JIEBOW KHOIKOW MBIIIH, WJIA C TOMOIIbI KHOTIOK KIIABUATYPhI «BIPABOY,
«BJIEBO», HaXKaB miepen 3TUM (yHkiuoHaneHyto kiaBuiry «F10». Ilocne Toro kak
M0JI30BaTENb BBHIOpAl HEOOXOAMMBIA €My MYyHKT MEHIO, OTKPOETCS HHCIAJIAoIIee
MOJIMEHI0. PaccMOTpUM MyHKTHI MEHIO MOAPOOHEE.

® [llugposanue. I1yHKTHI HUCIIAAIOIIETO MEHIO MOXKHO BBIOpATh JIMOO JIEBOM
KHOIIKOW MBIIIH, JTUOO KHONKAaMHU KJIaBUATypbl «BBEpX», «BHU3». PaccmoTrpum mo-
ApoOHEe MyHKTHI OJIMEHIO.

- PenaktupoBanue mapamMeTpoB — 3Ta (DyHKIMS MEHIO MO3BOJISIET 33]1aTh HEOO-
XOJIMMBIE TTApaMEeTPhI B MOJie OKHA porpaMmbl «IlapameTps! mudparopay;

- [lInudpoBaTh — BEIOOP ATOTO IMyHKTA MEHIO 3aITyCKAET IMpoiiecc mu(poBanus;

- JemmudpoBanue — BRIOOP 3TOr0 MyHKTa MEHIO 3aIlycKaeT mpoiiecc Aemmudpo-
BaHUS;

- Brixoa — 3aBepiueHue paboThl MPOTPaMMBI.

® Bud. DTOT MyHKT MEHIO TIO3BOJISIET BHIOpaTh BHEIIHKUM B TTporpamMmbl. Hu-
K€ TPUBOJATCS ITyHKTHI IOIMEHIO:

- [Tapamerpsl — BBIOOp 3TOr0 MyHKTa MEHIO MO3BOJISIET HCIOJIb30BATH IOJIE
«ITapameTtpsl mudpaTopay, ONMUCAHHYIO HIKE.

- Cxema mm@paropa — BBIOOp 3TOr0 MyHKTa MEHIO MO3BOJISIET HAOJIOAATH
CTPYKTYPHYIO cXeMy U PYIOIIETr0 aBToMara.

- CTpoka cOCTOSIHUS — BBIOOp 3TOTO MyHKTa MEHIO TO3BOJISIET HA0II01aTh CTPO-

Ky COCTOSIHUS, OITMCAHHYIO HHUIKC.
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2) IlaHeJ b MHCTPYMEHTOB

Bo3mokHO, monbp30BaTenio OyAeT y1o0Hee BOCTIONb30BaThCs MaHEIbI0 HHCTPY-
MEHTOB (TaK Ha3bIBAEMBIMHU «KHOIIKAMH»), BMECTO paboThl ¢ MeHo. «KHomkmw» ny0-
JUPYIOT HEKOTOpbIE MyHKTHI MEHIO, HO BbIOpaTh «KHOIIKY» ropas3io yaoOHee, yeM
IMYHKT NOAMEHI0. JlJI1 3TOro HEOOXOAMMO MPOCTO IIEIKHYTH 10 BHIOPAHHON KHOIIKE
JIEBOW KHONIKOM MBIIIU. PaccMOTpHUM «KHONIKW) CIIEBA HANPABO:

® «A», BBIOOp ATOW KHOINKHM NO3BOJISIET MOJYYUTh PE3YNbTAT AHAJIOTHMYHBIN
MYHKTY MeHIO: Bua-IlapameTpsi;

e «Cxema mmugparopa » — BEIOOP 3TOM KHOIKH MO3BOJISIET MOJYYUTh PE3YIbTaT
aHaJIOTUYHBIA MYHKTY MeHIo Bun- Cxema mudparopa;

® «CTpoKa COCTOSIHUSI» — BBIOOP 3TOM KHOIIKH MO3BOJISIET MOJYYUTh PE3yJbTaT
AQHAJIOTUYHBIN ITyHKTY MeHI0: Bua- Ctpoka cocTtosHus;

o «PenaktupoBaHue mapaMeTpoB» — BbIOOP 3TON KHOIKH MO3BOJISIET MOJYyYUTh
pe3ynbTaT aHAJIOTMYHbIN NYHKTY MeHI0: [llnudpoBanne-PenaktupoBanue napaMeTpos;

o «IlludpoBate» — BEIOOP ITOW KHOMKHU MO3BOJISIET MOJIYYUTh PE3YNIbTAT aHAJIO-
rudHbIi TyHKTY MeHio [lludpoBanue — udposats;

o «JlemmppoBaTh» — BEIOOP 3TOM KHONKH MO3BOJISIET MOJYUYUTh PE3YNIbTAT aHA-
noruyHbli myHKTY MeHto [lludposanue — [emmdpoBars;

o «IIpepBaTh» — BIOOp 3TOM KHOIKH MO3BOJISET MPEepBaTh Mporecc o0padboTKu

JTaHHBIX (MM(ppOBaHKUE UK ACIIU(PPOBAHKE).

3) Ctpoka cocTostHUSI

Ctpoka cOCTOSIHHSI HAaXOJIUTCSI B HUKHEW 4acTu OKHA nporpammel. Ha Hell BbI-
BOAUTCS MH(OPMALIKS O COCTOSIHUU TPOTPAMMBI:

o «llIudporanne METOIOM CKOJIB3SIIEH MEPECTAHOBKMU» — 3TO COOOILIEHUE YKa-
3BIBAET Ha TO, YTO IIPOrpaMMa roToBa K padoTe.

® «3aBepiieHo ... %» — UHAMKAIUsA 00beMa BBIIOJHEHHOM paboThl IpH 3a-

UG pOBaHUU WIH PACIIM(PPOBAHUH.
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4) Onucanue mosieil OKHA MPOrpaMMbl

e [lapametps! mudparopa

- N1 — yKcIio 3HaKOB, KOTOPBIE 3AMMCHIBAIOTCS B HUKHUN HAKOMIUTEh IEPBBIMH;

- N2 — ocTanbHbBIE 3HaKH (Bcero ux 127);

- OTBOJIBI peructpa — Touku chema JIPC;

- HayaJbHOE 3alojJHEeHHe — HavanbHoe 3anoiHenue JIPC, xotopoe mosb3oBa-
TEJb MOXKET U3MEHSITb.

e BXoaHOM IMOTOK

- TI0JIe, B KOTOPOM OTpa)KaeTcsl MMsI TEKCTOBOTO (paiisia, copepkaHre KOTOPOTO
HYKHO ¢ poBaTh/pacmudpoBars;

- KHOTIKA «OTKPBITh» — IPU HAKATUU Ha 3Ty KHOIKY OTKPBIBAECTCSA CTAaHJAPTHOE
st Windows okao «OTkpbITHE (haiinay,

- TEKCT — cojiepKUMoe (aiina, OTKPHITOro Juisd U poBaHus/paciinppoBaHus;

- OUTOBBIN MOTOK — MOOUTHOE MPEACTABICHNE CUMBOJIOB BRIOpAHHOTO (haiiia.

® Brixo1HOM NOTOK

- 1I0JIe, B KOTOPOM OTpPa)KaeTcsi UMsI TEKCTOBOTO (paiisia, copepkaHre KOTOPOro
HY>KHO paciin@poBaTh/mudpoBath;

- KHOTIKA «OTKPBITh» — MIPU HAKaTUU HA 3Ty KHOTKY OTKPBIBAECTCS CTaHIAPTHOE
s Windows okao «OTkpbITHE (haiiiay,

- TEKCT — COZIEpKUMOE (paiiina, OTKPHITOTO Juisl paciinpoBaHus/ M (POBAHUS;

- OMTOBBIN IMOTOK — MMOOMTHOE TIPEJICTABICHNE CHUMBOJIOB BRIOpAHHOTO (haiiia.

4. O0opy10BaHHe U MATEPUAJIBI
Jl1st BeIOSTHEHUST pPaOOTHI MOTPEOyeTCs:
- kJ1acc nepcoHanbHbIXx DBM He Hmke Pentium-4, kiaccHast 10CKa, MEIT,

- omepanuonHas cuctema Microsoft Windows, mporpamMMHOE — CpEICTBO
labWork6.exe

5. Yka3anuda nmo rexHuke 0e30macHoOCTH
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TpeboBanus 0€30MaCHOCTH NIEPE] HAYAJIOM PadoT:

— SAIIPEHIAETCS: mnepeoneBarhcsi, TMOJB30BATHCS OTHEM, KYpPHUTh,
OpUHUMATh TUILY B 1abopaTopuu;

— yOeauThCs B IEIOCTHOCTH DJIEKTPUUYECKHX PO3ETOK M  Pa3beMOB.
3anpemaercs padoTaTh C HEUCHPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa3OuBaTh U
CaMOCTOSTENIbHO PEMOHTHUPOBATh €T0;

— B JabopaTopru HEOOXOAMMO OBITh B CMEHHOU 00YBH;

— BKJIIOUEHUE KOMIIbIOTEpa MPOU3BOAUTH TOJBKO TMIOCIE TOTYYCHUS
JOITyCKa TI0 BBITIOJHSEMON paboTe U pa3pelieHus MpernoaBaTeis Win JJadopaHTa.

TpebGoBaHus 6€301aCHOCTH BO BpeMsl pabOTHhI:

- BBINIOJIHSSL 1a0OpaTOpHyI0 padoTy, CTYIEHTHI OOsI3aHbI HCIOJIb30BaTh
TOJIBKO BBIUMCIUTENBHYIO TEXHUKY, IepudepuiiHoe 000pya0BaHNe, COSTUHUTEIbHBIC
Ka0enu, U3MEpPUTENIbHOE 000PYJOBaHHUE U JUCKEThI, HEOCPEICTBEHHO OTHOCAIIUECS K
JaHHOMY JTAOOPaTOPHOMY 3aHSITHIO;

— HNOJKIIOYEHUE M OTCOCAUHEHHE COCTABJISIIOIIMX BBIYUCIUTEIBHOTO
KOMIUIEKCa MPOM3BOAMTH TOJIBKO  MpPHU TOJHOM CHSTHUM HANpsHKEHUS CO BCEX
COCTaBIISIOIINX BBIUMCIUTEIFHOTO KOMITJICKCA.

TpeOoBanus 6€30MACHOCTH IO OKOHYaHUH pabOTHhI:

— 0 KOMaH/ie IpernoaaBaress CTYASHTbl 00513aHbl BHIKIIOUUTH KOMIIBIOTEP
Y COCTaBJISIONINE BHIYUCIUTEIHHOTO KOMILICKCA,

— pabouee MeCTO MPUBECTU B MOPSJIOK.

6. 3aganus

1. Jlna BbImosiHEHHsS Ja0OpaTOPHOM pabOThl HAa KOMIBIOTEpE HEO0OXOAUMO
YCTaHOBUTH IpOrpamMMHbIid Moy XY-Mover.

2. BeInoJHUTHE HaYaJIbHBIE YCTAHOBKHU MIKU(paTopa, COrJIacHO IPUMEPY.

3. 3arpy3uTth (aiin A mmdpoBaHus.

4. TlpousBectu mmdppoBanne WHOOPMAIIUU C UCMOJIB30BAHUEM IHU(Ppa CKOJb-

3sII1Iel IepeCcTaHOBKHU, COXPAHUTh MUGPPTEKCT B daiise.
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5. Omucaths B oT4ETE Mpolecc MHUPPOBaHUS U paclin(pOBaHUS JTaHHBIX C UC-
M0JIb30BaHUEM MporpaMmMbl-amysisitopa XY-Mover. [Ipoananu3upoBars MOJIy4eHHbIE
JlaHHBIE.

6. Bxirounts B oTueT 0 1abopaTOpHON paboTe OTBETH HA KOHTPOJIBHBIE BOIPO-

CHI, BI)I6paHHI>Ie B COOTBCTCTBHUHU C HOMCPOM BapHUaHTA4, YKA3aHHBIM IIPCIIOAABATCIICM.

7. Conep:xaHnue oT4eTa

OTyeT JOJKEH coaepKaTh:

1. HaumenoBanue paboThI, 1IEJb.

2. IlocnenoBatenbHOCTh ICUCTBUM MPU BBIMTOJHEHUH KaXI0T0 33/ IaHMS.

3. BeIBOBI 110 BBITIOTHEHHUIO JIAOOPATOPHOU pabOTHI.

8. KoHTpO/IBHBIE BONIPOCHI

Homep KoHTpoIsHEIE BOOPOCHI
EAPHAHTA
5 ~
1.5.7. [Tomenmy mHGPOBAHEE METOLOM FAMMHEPOBAHHA ABIAeTCE HAHOOISEe [I0DH0 IAIITHNM
3.9.18,28 1718 BEICOKOCKOPOCTHEIX MTHHHEH TelleKoMMYHHEAITHOHHOH cBA3HT
2468 Kaxue obmme TpedoBanus, MpeIsABIAIOTCT K raMMe mmdgpa’
20,2224,
26,30
11.13.15,
10.17.19 [TpHBegHTE IPHMED, NOACHAKMHA padoTy WHOPYIOMETo aETOMATA CKONBIAMEH
. y— T—" P -
27 NepecTaHOBKH IpH n=>5, ni=2 n2=3.
12,1416
21.23.25. Kpareo onHomite paboTy CXEMEl PeanHzalHl IHDpa CRoIbIANIEH IepecTaHOBKH.
29
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9. Cnucok JAUTEPATYPhbI, peKOMeHHOBaHHLIﬁ K HCIIOJIB30BaHHUIO 110 IlaHHOﬁ TEME

1. Kyxk, A.IL, XKyk, E.IL., Jlenemkun, O.M., Tumomikun, A.W. 3anura uadop-
Maruu: YaeoHoe nocodue ans 6akanaBpoB [Texct] / A.IL XKyxk u ap. — M.: UHOPA-
M, 2015. -392c.

2. lllanbrun, B.®. 3amuTa koMmboTepHOol nHGopMaruu. IhHEKTUBHBIE METO-

ne1 1 cpeactBa [Tekct] / B.®. [llanprun — M.: JIMK Tlpecc, 2012. — 544 c.
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JIABOPATOPHAS PABOTA Ne8

N3YYEHUE TPOT'PAMMHBIX ITPOJIYKTOB 3H.
IMPOI'PAMMA PGP (Pretty Good Privacy)

Heab padorbl: O3HaKOMIIEHHE C OOIMMH MPUHIMIIAMHA TOCTPOEHUS U UCIIOJNb-
30BaHUs MPOTPAMMHBIX CPEJCTB 3allUThl HHPOPMAIMH, B YACTHOCTH C MPOTPAMMOI
PGP.

OcBoenue cpenctB nporpamMmMHoi cuctembl PGP, npenna3HaueHHbIX JJIS:

e mudpoBaHUs KOH(UIECHUMAIBHBIX PECYPCOB M pa3rpaHUUYEHHUs JOCTyHa K
HUM;

e oOecrneveHus LEeTOCTHOCTH MH(POPMAIIMOHHBIX PECYPCOB C MOMOIIbIO MeXa-
HU3Ma 3JIEKTPOHHOUN LH(PPOBOM NMOAIHKCH;

¢ HAJCKHOI'O YHHYTOXKCHHUA OCTaTOYHOU KOH(I)HI[GH]_II/IEUIBHOI?I HH(i)OpMaIII/II/I;
¢ CKPBITHA IIPUCYTCTBHUA B KOMHLIOTGpHOfI CHCTCMC KOH(bHIIGHHHaHBHOﬁ HH-

dbopmaliu ¢ MOMOIIBIO BUPTYaATbHOTO JUCKA.

e Jlist BBIMMOJTHEHUST 1aOOpPaTOPHOM pabOTHl MPH OTCYTCTBHU Ha KOMITBIOTEpE
nporpammbl PGP ee He00Xx01IMMO MHCTAITUPOBATh.

o MHcTausIIMOHHBIN (haiiil mpuiiaraeTcs K ONMMCAHUIO JTA0OpAaTOPHOU pabOThI

PGPfreeware602i. BeiOpath aJis1 yCTaHOBKHU TOJBKO CIAEAYIONINE KOMIOHEHTHI:
e PGP 6.0.2 Program Files;
e PGP 6.0.2 User’s Manual;
e Unconfigured PGP 6.0.2 Client Install;
e PGPdisk for Windows.

Ha Bompoc nmporpammbl yCTaHOBKH O CYLIECTBOBAHUHU KJItOUeH OTBETUTH «Her», a Ha

BOITPOC O HEOOXOIMMOCTH TIEpe3arpy3Ku CUCTEMBI — «J{a».
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Onucanue JadopaTopHoii padoThI

Bo3moxknoctu PGP 6.0

OcHoBHbIe 331aun nporpammbl PGP — mudpoBaTth (aitiibl U moyTOBBIE COO0-
IIICHUS, 3aBEPATh UX AJICKTPOHHBIMU TOAMUCIMHY, TTOJTHOCTHIO YHUUTOXKATh (haliiIel Ha
mucke. Kpome atoro, PGP nipenocrasisier cieayromye BO3MOKHOCTH:

—  XpaHEHHWE OTKPBITHIX KIIFOUEH Ha y/IaJ€HHOM CEpBepe;

—  HCTOJB30BAHHWE TPEX CUMMETPUYHBIX AJITOPUTMOB IMIM(PPOBAHHUS H JBYX
ACUMMETPUYHBIX;

— deTelpe cmocoba 3amycka: E-mail plugins, PGP tray, PGP

tools, KOHTEKCTHOE MEHIO;
—  pa3deieHue KIuei;

- YCTAaHOBKA YPOBH: BAJIMJAHOCTH KJII0O4Ya U JOBCPHUA BJIAACIbIOY KIIIO4a.

PGPkeys
Oto mporpamMma, Bxoasmas B coctaB PGP 6.0, u obecnieunBaromast paboTy c

KJIrouamu, puc.8.1.

49 PGPkeys =] E3

File Edit “iew FEeyz Server Groups Help

Zxdgoregr =N

Keys | " alidity | Trust | Size | Description -~
= % Amir Mahmutoy <amilbabap@mail s Emmme 204871024 DH/DSS key pair
=1 Amir Mahmutoy <amirbabap@mail i Usger D
5---?_, Amir M ahmutory < amirbabawieimail. D55 exportable signature

@ Bill Elanke < wib@Epgp. com3 —— 4096/1024 DH/DSS public key

@ Chanda Groom <chanda_groom{@nai.com: — 2048/1024 DH/DSS public key

2= Chiristie Fluken <christie(®2pgp.com> — 2048/1024 DH/DSS public key

@ [Damon Gallaty <dgal@pap.coms — 3072A024 DH/DSS public key

@ [ Young <dj@pgp.com: 2048/1024  DH/DSS public key

2= Franciz . Brennan <fbrennant@pap.coms — 2048/1024 DH/DSS public key

2= (Galleo Solorzano <galilec@pap.coms — 2048/1024 DH/DSS public key

@ Jazon Bobier <jason@pgp.coms — 2089/1024 DH/DSS public key

&= Jeff Harell <jeff(®pgp.com: — 2048/1024 DH/DSS public key

&= Jon Callaz <jon@pgp. coms — 3072A024 DH/DSS public key

= % Konstantin Ediyonkin <eks41@mail.ru> Emmme 204871024 DH/DSS key pair

e/[COCOOCOCOODOOEEeS

=T Konstantin Edmonkin <eksd1 Gmail s User D
f_. F.ongtantin Edmonkin <eked1@mail i D55 exportable signature
a3 T Y, [ o A PR N [ SR 1. Py T — A0 T L] S T e N N PeeTy hl
4| |c 3
| 1 signature(z) zelected | i

Puc. 8.1 Oxno PGPkeys
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B menro File comepskatcst 1Be KoMaHabl, 0J{Ha U3 KOTOpbIX EXit, mpyras — Send

Key Shares mo3Bomnsier mocnarh JOKaIbHYIO KOHIO Pa3AeICHHOTO KJIF0Ya IO CETH.

Menro Edit kpome 0ObIUHBIX KOMaH;I COEPKUT KoMaHay Preferences, kotopast

CITYKUT JIJIS 3a/IaHKsI HACTPOEK MPOrpaMMBbl, puc.8.2.

PGP Preferences 7 x| |

Generall Filez I Email I Servers Advanced |

— Encryption

Preferred algonthm :

Allowed Algorithms
{ ¥ CAaST ¥ IDEA ¥ TipleDES

 Truzt Model

I Display marginal walidity level
I Treat marginally valid keys as invalid

¥ warm when encrpting to kevs with an ADK

— Export Format

" Compatible " Complete

0k I OTreHa | Cnpaeka

Puc. 8.2. Oxuo PGPPreferences

C momoripio MeHI0 VIEW MOXHO 3ajaTh OTOOpa)kaeMble Ha SKpaHE CBOWMCTBA

KJIFOUEH.

Komanasl menio Keys

Sign — mo3BosIseT MOAMKUCATH CBOMM 3aKPBITHIM KJIFOUOM OTKPBITHIC KITFOUH JIPY-
I'HX MOJb30BaTesei. TeM caMbIM Bbl MOYKETE IMOKa3aTh, YTO JOBEpsETE BaICibIly HC-
MOJIB3YEMOr0 KIIF0Ya, TO €CTh KIFOY JCHCTBUTEILHO MPHHAICKUT Biaaebily. [Ipu
3TOM MOXKHO 3aaaTh Moaudukaropsr: 1) Non Exportable — mist mokaneHOro Habopa
kitoueid; 2) Exportable — 3aBepeHHBIM KITHOY OTChUTaeTCs Ha cepsep; 3) Meta-
introducer Non-Exportable — noBepsieTe He TOJIBKO BaAebIly, HO U JIFOOOMY JOBE-
penHomy uM Kirouy; 4) Trusted Introducer Exportable — Bb1 goBepsiere Biamenbiry

MOJNUCHIBATH KIIFOUH, PUC.8.3.
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PGP Sign Key EHE

By zigning the zelected user 1D[z), you are certifving bazed on your own direct first-hand knowledge that the key(s]
and attached uzer 1Dz] actually belong to the identified Lzers).

Before zigning, make sure the key(z) were given ta you in a secure manner by the owner or you have verified the
fingerprirt with the avwrer,

Fev/Uzer Mame | Fingerprint
C=1 K orstantin E dwonkin <eksd! @mailie 9441 OFCT BD2C 8710 97CE A10F B2BS 2245 05R9 5550

1| | H
— Sighature Type Ewpiration
& { % Never

&y € Exportable " Date: |1D_DE.EIEI "I

& tetadntroducer Non-E sportable

f.., € Trusted Introducer E xpartable

Damain restriction ;

Fewer Ehnicesl aK I Caneel | Help

Puc.8.3. Oxno PGP SignKey

Set as Default Key — Ha3HaunTh TaHHBIA KITIOY KJIFOYOM 10 yMosrdanuio. Add
Name/Photo/Revoker — mo3Bossier 100aBUTh K CBOMCTBAM KJIrOYa MM Biajeiblia,
HUMEIOIIETO IPaBO OOBSIBUTH BAlll KIIFOY HEICHCTBUTEIHHBIM.

Revoke — 00bABUTE KITIOY HEENCTBUTEIBHBIM.

Reverify Signatures — nposeputh curHatypy (IpaBHILHOCTH) KITHOYA.

New Key — 106aBUTb HOBBII KJTHOY.
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Key Generation Wizard

What name and email address should be associated with this key
pair?

By lizting your name and ermail address here, you let your
correzpondents know that the key they are uzing belongs to wou.

Full name:

A nir b ahirmutos

Email address:

Iamirbabay@mail.ru

< Hazaa I Hanee > I OTMeHa | Cnpaska
Puc. 8.4. Oxno Key Generation Wizard

Share Split — paznenuTh K1Y MEXKTy HECKOIBKHUMH BIIAACTbIIAMHU.
Import/Export — uMnopTupoBaTh/IKCIOPTHPOBATH KITFOY U3/B TEKCTOBKIH (haiin. Key
Properties — cBoticTBa (ipu 3TOM MOJKHO 33J1aTh CTEIEHb JOBEPHs, BaIU-

HOCTb KJIt04a), puc.8.4, 8.5.

DJ Young <dj@pgp.com> [Ed E4 [ll DJ Young <dj@pgp.com> 2| x|

General |Subkeys| General Subkeps |

Walid from | Expires | Size |
Mewer 2043

Twpe: [DHDSS
Size: IW
Created IW
Expires : W

Cipher: |CAST

¥ Enabled THEw BEvnke Eemave

— Eingerprint
| D350 37F2 3752 7382 BDAF DSEE BE1B EBFA FRAE 3AED

 Trust kModel
Invalid W alid Untrusted J— Trusted

Jakpeme I Cnpaeka | Jakpeme I Cnpaeka

Puc. 8.5. CBoiicTBa Kiroua
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B mento Server cocpenotoueHsl KOMaHABI 711 paOOTHI C YAAJIGHHBIM CEPBEPOM

KJIIOUEH.

Komanma Send to mo3BoiseT mociaTh KJIIOYM Ha BEIOUpaeMbIii cepBep, puc.8.6.

PGP Keyserver Progress

Cannecting to certzerver. pap.com

|y

=}
Puc.8.6. CoenquHenue ¢ yJaieHHbIM CEPBEPOM

[Tpr momom KoMaHasI Search Mo>KHO MONBITaThCS HANTH Ha YIAJICHHOM Cep-

BCPC KIIIOY, 3aaB COOTBCTCTBYIOIIHC ITIapaMCTPHI, pHC87

+ PGPkeys Search Window =[0] x|
Search for keys on IIdap:a’a’certsewer.pgp.com j where Search
ILIser D j Icuntains j IMahmutnﬂ Clear Search

Mare Ehnicesl FEEwEr Ehnicesl Hep

Keys | Yalidity | Trust | Size | Description

B it Mahmutoy < amirbabay@mal @ mmem 20481024 DH/D3S public key

( | M
| 1 kepls) slected  NNENENNEEN

Puc. 8.7. Tlouck kiiro4a Ha yJ1alIcCHHOM CEpBEpE

Komanga Update no3Bosisier 00HOBUTH BBIOPAHHBIN KITIOY, TOJIYYHB HH(pOpMa-

IIUIO C cepBepa.
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B mento Groups comepskarcss KOMauAbl uis paboTel ¢ rpymnmnamu. Komauabt
New Group, Show Groups, Import Groups mo3BoJsior,

COOTBETCTBEHHO, JI00ABUTh TPYIIITY, ITOKA3aTh TPYMIIbI, UMIIOPTUPOBATH IPYIIIHI
u3 Qaitna. O6beqUHEHNE BIAJIEIBIEB KIIOYEH B TPYMIBI MO3BOJSET JIETKO U MPOCTO
mudpoBaTh COOOIIECHHUS JIJIsI OTIPABKH BCEM UJIEHAM TPYIIIIbI.

Haxowner, mernro Help, crangaptroe s Windows, mo3BosisieT moayIuTh CIpaB-
KYy.

PGPtray
3arpyxkaercss npu 3amycke Windows. [Ijis akTHBH3AallMd MEHIO JOCTaTOYHO

Ha)kaTh KHOIIKOM MBIIIM HA 3HAYOK pAaAOM C HaCaMH, pI/IC88

147 Microsoft Word - PGPE.0 ==l
'@ Pain [paeka Bua Boraska Fopmar Cepeuc Tadakua OkHo 7 ;lill“
DEESRY |  ERS w - |HO=8 Qax = As|Eqo -3

OBk MHHEIF = Times New Raman - 14 v| ¥ XK U |§E§ = |§E = &= __E| -2 - A_v|

(] zq-|-1-|-2-|-3-|-4---5---s-u-?-u-s-|-9-u-m-u-n-|-12-|-13-|-14-|-15---1s-|-17---_ ZI
B- Merror GToups: cofepskarca: KOMaHOeD Ay paboTer o rpymmani - Komasner New:

Group, Show: Groups, Import: Groups: NosEoLIH T CO0TEETCTBEHH 10DABHTE: TPYIITY -

MOKA3ATE TP YIIIEL MMIIOPTHp OBATE TPYTIIEL U3 dafina - ObbeiHe e BN Ay eNbLeE KIFo Y eff:

B TPYIIILL T03E M T NeTKO H IPO CTO IH G p 0BAaTh co 0 I HEA A4 O TIPAE K B eh” HIIeHAM:

TpyIrsL |
Haroner, 'Metro-Help, craHnapTHoe -na- Windows, TosBONAe T IOy YHTb CIpasky . g
’ PGPtrayy
T[ Exit PGPtray
da = e L e HE|D...
.
=LY L] Sig .

B [ 88 & Cipboard Konstantn Edyorkin ceked1@m_. @) 100539 24725 e i Bl
[kostyal 905 Launch PGPkeys
[ Laurnch FGPtaols

v Usze Current Window

~Ini Empty Cipboad

B S b [ree v e e Tt
— 3o ko et acrome | Add Key from Clipboard
Dex iy Clipboard

§| =] 5] :-| 4 | ncr}lpt % Sign Clipboard L4

[crp. 4 Paza 1 46 |[Ha g6 CT 10 Kon 1 e [acmel Ean e 83 [ SionClipboard
o E t Clipboard ———

| I'chK"J & Bronawme - .. I B windows Co... ”'[W’ Microsoft ... 8% PGPkeys | ;},‘-Acmbamea...%g 256

Puc. 8.8. 3anyck PGP ¢ ncnosnib3oBanrem 3Hauka Ha aHEHU 3a/1a4

BT I e B I R B (1 I I - B O I L L I B =

L«fo]n [«

B MeHro comepikarcs KOMaHABI JJisi BBIXOJA, 3allycKa JAPYTUX KOMITOHEHTOB
PGP, penaktupoBanusi 6ydepa oOMeHa, paboTel ¢ Oydpepom obOMeHa (mobOaBieHHE
KJII04Ya, pacmm@ppoBaHue/POBEpKa TMOIANUCH, 3amU(pOBaHUE W TOJIMHUCH, MPOCTO

MTOIUCH U MPOCTO 3au(pOBaHHE).
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Ecnmm B ucnonb3yeMoM MOYTOBOM KIMEHTE HET BCTPOCHHBIX kKomaHn PGP, To
MOHO padoTtath ¢ momomnibio PGPtray. Hanmpumep, niis moamucu muchMa JOCTaTOYHO

CKOIIMPOBaTh €ro B Oydep u ucnoaauth komanay Sign Clipboard.

ITocne storo A0CTATOYHO BCTABUTH B TCJIO IMMCbMaA YiKC HOI[HHC&HHBIﬁ TCKCT,

puc.8.10.

£3 nposepka PGP0 o [=] 3

Paiin [lpaeka Buo Beoraeka PPopmar Cepewc Coofwenwe Cnpaeka

|§DTn|3aE:HTb|if'?I o %E,|EV|[E| j|ga

: amirbabap@E@mail. e
- £ WEAKHMTE ANA BEOLA NONYHSTENEH KOMMI COOSWEHA >

- £ WENKHMTE 1A BEOLA NOYYATENEE CEPBTEE EOMME CODOWEHHA >

& nposepra PGPE.D

Hash: SHA1
MNpHEET, AMKUPD

ITO MMCLMO ByAeT AONOMHEHO cBoai LMGPOBOH NoaNMCEIo

Version: PGRfreeware 6.0 for non-commercial use <http: M pap coms=

QA AWUBNTEMrk SIgUF i Y QE QY QCoxACA T TUbP AWM TWT GxDCZ 1ax Ty/cAn227
Y Twie53W el AVIGEIK 1 kzhjP

=gtk

----- END PGP SIGNATURE-!--

Puc. 8.10. Ilpumep oTnpaBku nucskMa ¢ HUGPOBON MOAMHUCHIO

W

AHanoru4Ho IIOJIy4aTClIi0 IIMCbMa JOCTATOYHO CKOIIMPOBATH IIOJYYCHHOC

nuchbMo B Oydep ooMena u BeiOpaTh komanay Decript/Verify Clipboard.

EcTecTBeHHO, B KOJUICKIIUH KITFOUEH JOJKEH OBITh OTKPBITHIN KJIFOY BIIaJICIIbIIA,

MOJMKUCABIIIETO MUChMO, puc.8.11, 8.12.
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] Fain  [lpaska Bug  Meperos  MotpanHoe Cnpaeka

H amag

a NMuoero or “Konstantin Edryonkin® <kedr@math. ugatu. ac.rus - Microsoft Internet Explorer

= - D 2] 22l Q (i 3

Upepen ™ OoraHosure  OfHoBHTE Daraoi Maomok WodpanHos  #ypHan F.aHanke

|
o &

Bo peck MNoura

akpaH

| Anpeo |$ﬁ hitkp: / Awin, mail. rudogi-bindreadmeg Pid= 928961 41 7000001 0611

O "Koonetanbin Ediyvonkin <kedii@math ugal
Fony | Camirbabay@mail ny
Hara | Thu, 10 Tuan 1990 004838 Ha00

Tera | nporepra POPE.0

Ha=h: &HHAL

IpHBET, AMMP

£YlwelSIVeVAVEGE Iklkshi P
=0tk
END PCP SIGNATURE

|7 roroso |

A P

Hro puobMo ByYneT nOnonHEHD CRoER umppoBoR noMHceD

108/ AuUENLEM e KE IgUFuVWOEQ IvWoC g Ao 47 Tub FAMTU TS DO e/ LadTy/ o Anz227

| | | |ﬁ JoHa MHrepHeTs

:I | | Cobinkn

-

Veraion: PGPEresware 6,0 for non-commercial use <hotp;/ www, pgp, com:-

Puc. 8.11. Ilpumep nosydenus nucbMma ¢ UGpPOBO MOAMUCHIO

= Windows Commangs - e — —

Filez  Mark  Commands PGPlog = [=] E3

=7 x|

Help

Walidity | Signed

e = | mn m | Mame | Signer I
I |EEE § L7 Cliphoard

Fanstantin Ediyankin <eksd1Em, .
T2~ koswa] 905

Paiin [paeka [Nowck Cnpaeka

MpueeT, AmMp

3T0 NUCBMO GYRET AONOAHEHD CEBOEH UMPPOEOA NMOANMCLE

Uersion: PGPfreeware 6.0 for

non-commercial use <ht

1i0A/AWUBH16MjrKS IqUFuUY
FY1weB53VeVAVFGEIK1kzh]j

QEQIvUQCg=AcH7/TubPdHMTUTGRDCZ
P

-

[ | AW

@ 10065924725

Text Viewer

MNpuset, dravp

Kr

L LCopy to Clipboard |

370 MMCEMO SY0ET 4ON0AHEHD CEOEH LMGPOE0H NOANMCED

F3 View | F4 Edit | F5 Copy | FB RenMov

| F7MkDir |  F8Delete

| Al+F4 Exit

BANyex | | €18h0n.. | B wind..| g7 Micro..| cOPERL.| SFPGP.. | Aosoo.. | E1Muce. | Slkh-|[&Pe. BRI @ BErL 25

Puc. 8.12. Pe3ynbTaThl NpOBEPKHU MOATUCH
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PGPtools
Otot komnoHeHT PGP mpencraBnsier cob6oii HEOOMBIIYIO MaHeNb C KHOMKaMH,

MO3BOJISIONIMMHU BBITIOJHUTE HYXHOE JeiictBue: oTKpbeiTh PGPkeys, zammdposarts,
HOJINACATS, 3amupoBaTh 17} MOAINKCATH OJIHOBPEMEH-
HO, paciM(poBaTh/IPOBEPUTH MOANUCH, 3aTEpeTh (Daili, 3aTepeTh HEUCHOJb3yeMOe

JMCKOBOE MPOCTPAHCTBO, prc.8.13.

2= PGPtools M= E3

HEEEEEEE

Puc. 8.13. Komnonents! ma"enu PGPtools

AnbrepratuBoit PGPt0ols MoryT ciy>KuTh KOMaHIbl, JOOABJISIONIUECS TIPU UH-
crawsiun PGP B konTekcTHOE MeHIO paboThl ¢ (aitnamu u MeHto ®aiia [IpoBoanu-

ka Windows.

3aganue
1. O3HaKOMHUTKCS €O cBeaeHusIMH O rporpamme PGP (cm. maparpad 1).

2. 3anyctuth mporpammy PGPtools (¢ momomisto mento «Ilyck» wuiu 3Hadka
PGPtray na nanenu 3amad), 03HAKOMHUTBLCSI M OTPA3UTh B OTYETE O JTAOOPATOPHOM pa-
0o0Te cocmas npoepammHvix cpedcms, 6xooauux 6 cucmemy PGP (ipu HeoOXoauMo-
CTH BOCITOJIb30BaThCs CIpaBKkoi o cucteme PGP).

3. Co3nath kpunrorpaduueckue KIouu C nomolbio mnporpammbl PGPkeys.
Bxitounts B 0TYeT 0 J1a00paTOpHON paboTe ceedeHus o nopsioke co30aHus Kirouell
wugposanus 6 cucmeme PGP 1 BKIIOYUTH B DJIEKTPOHHYIO BEPCHUIO OTYETa KOIHUU
HCIIOJIB3YEMBIX TIPH 3TOM IKpPaHHBIX (HOPM, a TAK’KE OTBETHI Ha BOIIPOCHI:

e Kak olecnme4yuBaeTcs CJAYYAHMHOCTHh BHIOMpPaeMbIX KpPHITOrpadguyeckux
KJIroueii B cucrteme PGP;

® KAaK M IJ/ie XPAaHUTCHA CEKPETHBII KJII04 MoJib30BaTelis B cucreme PGP;

® Kak MOxkeT ObITb oOecnieyeHa B cucreme PGP BO3MOKHOCTHL BOCCTAHOB-
JIEHHSl CEKPETHOI0 KJII04a M0JIb30BaTeJisl IPU ero cjay4yaiiHoii yrpare.

4. I3yunuth (Ha mpuMepe OOBIUHBIX TEKCTOBBIX (haiijioB m (ailioB n3olOpaxke-
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HUll) crnocoObl mudpoBanHus U pacuudpoBanus (ailyioB ¢ MOMOMIbIO (QYHKIUH
Encrypt u Decrypt nporpammer PGPtools. Bxirounts B oT4eT o 1aboparopHoit padote
ceederusi 0 nopsoke wugdposanus u pacuugposanus gaiinos 6 cucmeme PGP, BKIto-
YUTh B 3JIEKTPOHHYIO BEPCHIO0 OTYETAa KONUU MCHOJb3YEMBIX IMPU 3TOM SKPAHHBIX
($hopM 1 OTBETHI Ha BOIIPOCHI:

® KaKue JONOJHUTEIbHbIE MapaMeTpbl IU(PPOBAHUSA MOTYT ObITH MCIOJIb-
30BaHbI, B YeM UX CMbICJ M BO3MOKHOEe NpUMeHeHne(00s13aTeIbHO

® NPOBEPUTH HA  NpUMepe W Ppe3yJabTaThl NPOBEPKH  OT-
Pa3uTh B 0T4YETE);

e KAK  TreHepHpyeTcs, KaK M I/e XPAHUTCH KJIKOY CHMMETPUYHO-
ro mudposanus ¢aiina B cucreme PGP,

® KaK MOKeT ObITh oOecneyeH A0CTYN K 3amudpoBannomy ¢aijay co cTo-
POHBI IPYTHX MOJIb30BaATENICH;

e H3MeHsieTCsl JIM M Kak pasmep d¢aisia mnociae ero mmppona-
HMsA (IPUBECTH KOHKPETHbIE IPUMeEPHI 1JIA Pa3HbIX THUIIOB (pailjioB).

5. U3yuntsb (Ha nmpumepe JOKYMEHTOB U3 CBOEH Marku) CIOCOObl MOMYyYEHUs U
MPOBEPKHU DIEKTPOHHOU U(POBON MOANMUCH MOJ (ailiaMu ¢ MOMOIIbIO (YHKIUN
Sign u Verify nporpammel PGPtools. Bkiitounts B 0TUET ceedenusi o nopsioke obecne-
YeHUs ayMeHMUYHOCMU U Yel0CMHOCMU JJIeKMPOHHBIX 00KYyMeHmog8 6 cucmeme PGP,
BKJIFOYHUTH B JIEKTPOHHYIO BEPCUIO OTYETA KOIIMU UCIOJIB3YEMBIX IIPH 3TOM SKPAaHHBIX
(hopM U OTBETHI Ha BONPOCHI:

e KakKue /IONOJHHMTE/JbHbIEe NMapaMeTpbl MOJYy4YeHHUs 3JIEeKTPOHHON nmudpo-
BOIl MOANMCH MOTYT OBITH HCHOJb30BaHbl, B YeM MX CMBICJI U BO3MOKHOE INPH-
MeHeHHne (00513aTeJIbHO NMPOBEPUTHh HA NMpHUMepe U Pe3yJibTaThl NPOBEPKHU OTPa-
3UTh B OTYETE);

¢ KaKOBa peakuMs NPOrpaMMbl HA HapylIeHHe HEeJOCTHOCTH MOANUCAHHO-
ro A0KyMeHTa (00s13aTeJIbHO NMPOBEPUTH HA NMpHMepe U Pe3yabTaTbl NPOBEPKH
O0TPAa3uTh B 0TYETE).

6. U3yunth criocoObl 0THOBpeMeHHOTO mudpoBanus (pacmudpoBaHus) U TO-
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JTy4yeHus (MPOBEPKH) 3IEKTPOHHOU nudpoBo moamnucu B cucteme PGP ¢ momomnisio
¢bynxuit Encrypt Sign u Decrypt/Verify nporpammer PGPtools. Bxmtounts B oTuet
c8edeHUsl 0 NopsOKe 0OHOBDEMEHH020 obecnedenus: KOHQUOeHYUANbHOCMU, AYMeH-
MUYHOCMU U YETIOCMHOCMU NIeKMPOHHLIX OOKYMEHMO8 6 Mol cucmeme, a TaKxKe
BKJIFOUUTDH B DJIEKTPOHHYIO BEPCUIO OTYETA KOMMH UCTIOIb3YEMbIX IPU 3TOM dKPAHHBIX
dbopm.

7. I3yunThb crmocoObl HAASKHOTO yaaneHus ¢GaiaoB ¢ KOH(MUIECHITNATLHON WH-

dbopmarueii ¢ momomnibio pynkuuu Wipe nporpammsl PGPtools. Bxitouuts B

OTUET CBeOeHUsI O NOPsAOKe YHUUMONCEHUS KOHQUOCHYUAbHBIX JIeKMPOHHBIX OOKY-
menmog 6 cucmeme PGP 1 BKIIIOUUTH B AJIEKTPOHHYIO BEPCHIO OTYETA KOMTUH UCIOJIb-
3yEMBbIX MPU ATOM IKPAHHBIX (POPM.

8. I3yunTh crmocoObl HaJACKHOTO YHUUYTOKEHUS OCTATOYHON WHGOpMAITUH, KO-
TOpasi MOXET CcoAepKaTh KOH(MUICHIIMAIbHBIE CBEICHUS, C MOMOIIbI (YHKIIUU
Freespace Wipe nporpammel PGPtools. BkiItounuTh B OTYET c8edernus 0 HazHaveHuu u
nopsioke UCNOIb308aHUSL IMOU (QYHKYUU Npocpammbsl, KOUU HCIOIb3YEMBIX B HEU
AKpaHHBIX (DOPM U OTBETHI HA BOMPOCHI:

® KaK [JOCTHraeTcs HA/Ie’KHOEe YHUYTOKEHHE OCTATOYHOH KOH(UIEHIIU-
aJgbHoil nHopmauun B cucreme PGP;

e SIBJISIETCS JIM MOJO0HBII METOJ YHHUYTOXKEHUSI a0COJIOTHO HAJeKHBIM H,
eCJIM HeT, KaK MOsKeT ObITh o0ecrme4eHO a0COJIOTHO HAJAE/KHOE YHUUYTOKEHHE
0CTATOYHOM HH(popMaLUU

9. U3yunth criocoOwl ObicTporo BhIoMHEHUS GyHKIMI cructeMbl PGP ¢ momo-
pt0 porpaMmbsl PGPtray, sipiibik KOTOpo# pa3MelleH B paBOW YacTH MaHeIu 3a1ad.
BKJII0YMTE B OTUET c6edeHus 0 HA3HAYEeHUU U NOpsaoKe UCNOTb308AHUS IMOU NpO-
2pamMmul, a TaAKKE BKIIOYUTH B AJIEKTPOHHYIO BEPCHIO OTYETa KOMUU HCHOJIb3YEMBbIX
AKpaHHBIX (opm.

10. M3yuuth crnocoObl ympaBieHus: HacTpolikamu cucteMbl PGP mipu ee uc-
MOJIb30BAaHUHU B OPraHU3aIUAX ¢ MOMOIIbI0 mporpamMbl PGPadmin (mipoiiTu Bce mraru

auajiora ¢ MaCTCpoOM BIIJIOTbL A0 IIOCIICAHETO, Ha KOTOPOM BMCCTO KHOIIKH «Save»
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Ha)kaTh KHONKY «OTMeHa»). BKIIOYUTE B OTUET c8edenuss 0 03MOACHOCAX U NOPSIO-
Ke aomuHucmpupoganusi cucmemsvl PGP, BKIIOYUTh B 3JIEKTPOHHYIO BEPCHIO OTYETA
KOIUU UCIOJIb3YEMbIX MPU 3TOM 3KPAHHBIX ()OPM U OTBETHI Ha BOIIPOCHI:

e kakue (YHKUMH IO yIPaBJIeHMIO MHU(PpPOBaAaHHEM U oleclmedyeHHEM ILie-
JIOCTHOCTH MH(OPMALMOHHBIX PeCypPcoB NMpPeAoCTaB/sieT aAMUHUCTPATOPY MPO-

rpamma PGPAdmInN;

e KakMe (PYHKUUHM 10 YNPABJICHUI0 KPUNTOIPaPHYECKMMH KJIHOYAMHU
noJb3oBaresneil PGP npenocrasasier anmuaucrparopy nporpamma PGPadmin,;

e KakKHe BO3MO:KHOCTH mpenocrapiser nporpamma PGPadmin mo ynpas-
JICHMK0 OCTYNHBIMHU Ui NOJib30BaTeseil pynkuusimu nporpammel PGP u rae

coxpaHsiercsi noa00Hast UH(popMaus.

11. BxitouuTh B OTYET O JIAOOpATOpPHOM pabOTe OTBETHI Ha KOHTPOJBHBIE BO-
MPOCHI, BHIOpaHHBIE B COOTBETCTBUM C HOMEPOM BapHaHTa, YKa3aHHBIM MperojiaBaTe-

JICM.

Homep Ba-

pHuaHTa KoHTpoabHbIe BOPOCHI
()
157 Kak BbIOpaTs nHy Kpunrorpadudeckoro kioya B cucreme PGP?
2,4,6,8
B 4eM jocTonHCTBa U HEJJOCTATKH KPHIITOrpadUUECKIX METOJ0B 3alIUThl HH(opMamn?
11,13,15,
17,19 Kakne KOMITBIOTEpHBIE CHCTEMBI Ha3BIBAIOTCS O€30MaCHBIMHU?
12,1416
B 4em 3akirouaroTcs OCHOBHBIE TPEOOBaHMS K 3AIIUIIEHHOCTH KOMITBIOTEPHBIX CUCTEM?
20,22,24,
30 JUist BBIIOJTHEHHSI KaKUX TPeOOBaHMK K 3aIIUIIEHHOCTH KOMIBIOTEPHBIX CHCTEM MOTYT MpHUMe-
HATHCSA KPUNTOrpadUueCKUe METOABI 3alUThI?
21,23,25

Hackonbko, Ha Bamn B3riisit, Haie)kHbI METOJIBI KPUNITOTPapHUUECKON 3alIUThl HHPOPMAIINH, HC-

moJyib3yemble B mporpamme PGP?
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3,9,18,

28 Kaxumu ocHOBHBIME (DYHKITUSIMU 3aIIUTHI HH(OpMarwn obmamaeT nporpamma PGP?
10,26,27,
29 Kaxoii mpuHIHUT JIEXUT B OCHOBE (DYHKITUM HAJE)KHOTO YHHYTOXKEHHS OCTaTOYHOW KOH(HUICH-

raasHON nHOpMaIuu nporpaMMel PGP?

Cnucok aureparypsl
1.ArpanoBckuii A. B., Xaau P. A. [Tpaktuueckas kpunrtorpadgusi. AArOpuTMbl U

ux nporpammupoBanue (+ CD-ROM). CI16, COJIOH-IIpecc, 2002.

2.Benbmenbax M. Kpunrorpadus va Cu u C++ B aeiicteuu (+CD-ROM). — M..:
Tpuymd, 2004.

3. banuer I1.H., ba6am A.B., bapanosa E.K. Madopmaninonnas 6€301acHOCTb:
yaeOHO- mpakTuaeckoe mocooue. — M.: Mzna. Lleatp EAOU, 2010.

4. Koyrunxo C. Beenenue B teoputo uncen. Anroputm RSA. — M.: [Toctmapker,
2001.

5.Mao B. CoBpemennas kpunrorpadus: teopust U npaktuka. — M.: 3narens-
CKHU IOM

«Bunesimey, 2005.

6.Monnossin A. A., MongossiH H. A., CoetoB b. A. Kpuntorpadus. YueGuuk
1s By30B — M.: Jlanb, 2005.

7.0omunueB B.M. Jluckpernas marematuka u kpunroiorus. Kypc nekuunii. — M.:

JHuanor- MU®U, 2003.
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JIABOPATOPHAS PABOTA Ne 9
KOPPEKTHUPYIOIIUE KOJAbI. KOJIbl XEMMMHI'A

Heas padorbl: O3HaKOMIIEHHE C OOIIMMH IPUHIMIIAMHA TOCTPOEHUS U UCIIOJNb-
30BaHUsl KOPPEKTUPYIOIIUX KOAOB JIJIsi KOHTPOJISI LIEIOCTHOCTH MH(POPMAIUH, pacipo-
CTPAHSIEMOM 10 TEJIEKOMMYHHKAIIMOHHBIM KaHaJIaM.

IIpumeuanue. J1nsi BBIIOJHEHUS JTaAOOPATOPHOU pabOTHl HA KOMIbIOTEPE HEOO-
XOJIUMO YCTaHOBUTH (haidii
Hemming.exe, koTopblii HaxoauTCcs B apxuBe Koo Xommunea.rar.

1. TEOPETUYECKUE CBEAEHUS
1.1. Cnoco0bl KOHTPOJIA MPABUJIBHOCTH NepeJayn JaHHBIX
1.1.1. Kox ¢ mpoBepKoOil HA YeTHOCTH
Kontpons nenoctHocty uHbOpMaAllUU MPU TEpeadyd OT WCTOYHUKA K MPUEMHUKY

MOXET OCYIIECTBIATHCS C UCIOJIb30BAHUEM KOPPEKTUPYIOLIUX KOJOB.

[Ipocreiiimmii KOPPEKTUPYIOIIHM KOJT - KOO € NPOBEPKOU HA YemHOCMb, KOTOPbIN o0pa-
3yercst J0OaBJIeHUEM K TpyIine MHOOPMALMOHHBIX Pa3psioB OJHOTO0 M30BITOYHOTO,
3HAUYE€HHE KOTOPOTO BBIOMpAETCs TaKuM oOpa3oM, YTOObI CymMMa €JIMHHUIl B KOJAOBOM

KOMOMHAIMH (TO €CTh BeC KOJI0BOM KOMOMHAIINK) OblIa BCET/Ia YETHA.

Ilpumep.  PaccMmoTpum KOI ¢ MPOBEPKOM Ha  YETHOCTh, OOpa3oBaH-

HBIN 100aBJICHUEM KOHTPOJIBHOTO pa3psjia K MPOCTOMY ABOMYHOMY KOJIY.

Ungpopmayuonnwiii Konmponvhuiti

000
001
010
011
100
101
110
111

~No ok~ WD O
POORFRPROPRFRPEFLO
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Taxoit ko 0OHapyXMBaeT BCe OJMHOYHBIE OMIMOKU U TPYMIOBbIE OMIMOKU He-
YEeTHON KPaTHOCTH, TaK KaK YETHOCTb KOJIMYECTBA €UHHI] B 3TOM cilydyae OyaeT Tak-
K€ HapylIaThCsl.

Crnenyer OTMETHUTb, YTO IPU KOAMPOBAHUY 11€71€CO00pa3HO YUCIIO €UHHULL B KO-
J0BOM KOMOWHALIMU JI€J1aTh HEUYETHBIM, U OCYLECTBIISITh KOHTPOJIb HA HEYETHOCTD, B
ATOM cllydae Jr00asi KOMOMHAIIMS, B TOM YUCIIE U U300paxaromas Hyjb, OyJIeT UMETh
XOTs1 ObI OJIHY €IUHHILY, YTO JACT BO3MOXKHOCTh OTJIMYUTH IMOJIHOE OTCYTCTBHE WH-

dbopmaru OT epeayu HyJs.

1.1.2. Koasl XoMMHHra
N - 3HaqHBIfI KO/I XBMMI/IHFa umMeer m - PIH(i)OpMaI_[I/IOHHBIX paspad0oB H
K - KoHTpONBHBIX. UHCIO KOHTPOJIBHBIX Pa3psiiOB JOJDKHO yIIOBJIETBOPSTH CO-

OTHOIICHUIO:

k>=log, (n +1),

OTKyJia m<=n-log,(n+1).

Kox XsMmmuHra cTpoutcst Takum o0pa3oM, YTO K UMEIOIIHUMCS UH(pOpMaIMOH-
HBIM pa3psiaM KOJOBOM KOMOHWHAIMU J00aBIJISIETCS BBIYMCIEHHOE MO BBIIIECTIPUBE-
JIEHHOU (hopMyJie KOJIMYECTBO KOHTPOJIbHBIX Pa3psAoB, KOTOpble (OPMHUPYIOTCS Y-
TEM IO0JICYETa YETHOCTH CYMMBbI €IUHUI] JIJIs1 ONIPEAETICHHBIX TPy HHPOPMAIIMOHHBIX
paspsiioB. [Ipu npueme Takod KOAOBOM KOMOMHAIIMK U3 TIOJIYYEHHBIX UHPOPMAIMOH-
HBIX U KOHTPOJIBHBIX Pa3psI0B IIyTEM aHAJIOIMYHBIX [TOJCYETOB YETHOCTH COCTABIIAIOT
KOPPEKTUPYIOILIEE YHCIIO, KOTOPOE PaBHO HYJIIO, IPU OTCYTCTBUM OIIMOKH, JTMOO yKa-
3BIBAET HOMEP OIIMOOYHOTO pa3psia.

Paccmotpum noapobHee mporecc KOJAUPOBaHHUS.

Ilycte mepBbIli KOHTPOJIBHBIMA pa3psii UMEET HEYETHBIM IOPSAIKOBBIA HOMED,
YCTaHOBUM €T0 MPH KOJAUPOBAHUU TaKUM 00pa3oM, YTOOBI CyMMa €IMHULL BCEX pa3ps-
JIOB C HEUYETHBIMH MOPSAKOBBIMU HOMepamu Obuia paBHa (. Takas omeparusi MOXeT
OBITh 3amucaHa B BUAE COOTHOILICHUS:

Ei=a;JazJasllar... =0,

129



rAe ai, az, as , d7 - ABOMYHBIE CUMBOJIBI, Pa3MEILIECHHBIE B pa3psaax ¢ HOMEPAMHU
1,3,5,7,...

[losiBneHne eAMHUIIBI BO BTOPOM pa3psifie (crpaBa) KOPPEKTUPYIOIIETO YHUCTa
O3HayaeT OMMOKY B TeX pa3psgax KOJOBOM KOMOWHAIIMU, MOPSAIKOBbIE HOMEpPA KOTO-
peix ( 2, 3, 6,7, ...) B ABOMYHOM H300paKECHUH UMEIOT €IMHUILY BO BTOPOM CIIpaBa
paspsge. lloaTtoMy BTOpas omepauusi KOAWPOBAHUS, MO3BOJISIONIAS HAWTH BTOPOU

KOHTpOJIBHBIﬁ pa3paa, UMCCT BU:

E,=ajr,JaszJagllar.. =0,

Paccyxnas anHaJloriaHbIM 00pa3zoM:
Ezs=as [0 as 1 ag 1 a7 ...=0 Es=agllagllapan..=0

ITocne IIpucMa KOI[OBOﬁ KOM6I/IH3HI/II/I, COBMCCTHO CO C(l)OpMI/IpOBaHHBIMI/I KOH-
TPOJbHBIMHA pa3psaaMHU, BBIIIOJIHAIOTCS TC JKC OIICpaluu IOJACUYCTa, 4TO OBLIIM OITHCAa-

HBbI BBIIIC, a ITOJIYYCHHOC YUCJIO!:

ExEv, ... BBy

CUMTAETCSI KOPPEKTUPYIOUM, ripudeM nipu Ey Ey.a ... Eo E1 = 0 ommbku oTcyT-
CTBYIOT, a TIPY HAJIMYWHU OMMOOK HEPABHBIMU HYITIO OKa3bIBAIOTCS TE€ CyMMBI Ej , B 00-
Pa30BaHUM KOTOPHIX Y4aCTBOBAJ OLTUOOYHBIN pa3psi.

Koppektupytoiiee 4uciao mpu 3TOM OyIeT paBHO MOPSIKOBOMY HOMEPY STOrO

paspsija.

Bri0op MecTa 1711 KOHTPOJIBHBIX Pa3psiIOB B KAKIOW U3 KOJOBBIX KOMOMHAIIAN
OTIpeeNsIeTCsl TAKUM 00pa3oM, YTOOBI KOHTPOJIBHBIE Pa3psiibl y4aCTBOBAIN TOJIBKO B
OJIHOW omepaluu MoJICYeTa YeTHOCTU. DTO YHPOIIAET MPOLIECC KOAUPOBAHUS, TAKUMHU
MO3HUIMSIMU SIBJISIOTCS IEJIbIC CTeNICHU ABOMKH: 1, 2, 4, 8, 16,... .

Ilpumep. CocTaBuM II€CTU3HAYHBIN K01 XOMMUHTA

n=6,k>=log,7,k=3, m=n-k=3
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Koa XomMuHTa
IIpocroii

IIu [nBOMYHBII KO 6 5 4 3
¢pa 21

0 000 00O0O0DO
0

1 001 00011
1

2 010 01100
1

3 011 01111
0

4 100 10101
0

5 101 10110
1

6 110 11001
1

7 111 11010
0

BapuanTtbl ucnpap/jieHUs1 OIIUOOK

Ipunsm rxoo: 111100 ucnpasreno 110100 - owubka no koppexmupyrowemy wucny 8
paspsioe 4;

111010 ucnpasnero 101010 - owubra no xoppekmupyiowemy uucuy 8 pazpsoe 9;

100000 ucnpasnero 000000 - owubra no xoppekmupyiowemy wuciy 8 pazpsioe 6

1.1.3. llukanvyeckue KOAbI

[{ukIr4eCcKue KOIbI ABJISIOTCS PAa3HOBUIHOCTBHIO CUCTEMATUUECKUX KOJOB U TIO-
ATOMY 00J1a/Iaf0T BCEMH UX CBOMCTBaMH. XapaKTEPHONH OCOOCHHOCTHIO ITUKINYECKOTO
KOJ1a, ONPENIEIISIONICH €ro Ha3BaHue, ABJISETCS TO, YTO €CIM N-3HAa4Hasi KOJIOBas KOM-
OuHAaIMs 8o 81 @2 ... An-1 8n IPUHAMIICHKUT JAHHOMY KOJy, TO U KOMOMHAIIHS &, 8o a1 a2
... an-1, TIOJTyYEHHAS UKJIMYECKOW MTEPECTAHOBKOM 3HAKOB, TAK)KE MIPUHAICIKUT STOMY

KOJTY.
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Wnest mocTpoeHns MUKIMYECKUX KOJIOB 0a3MpyeTcs Ha WCIOJIb30BAHUU Henpu-
800UMBIX MHO20UIeH08. HETPUBOAMMBIM Ha3bIBA€TCS MHOTOYJIEH, KOTOPBIA HE MOKET
OBITh TIPEJICTABIICH B BUJE MPOU3BE/ICHUS MHOTOWICHOB HU3IIMX CTENEHEH, TO e€CTh

TaKOW MHOTOYJICH, KOTOPBIN JEIUTCS TOJIBKO Ha caMoro ceOs win Ha 1.

Henpusoayumple MHOIOWIEHBI IIPU IOCTPOCHUM LMKIUYECKUX KOJOB HIPAIOT
POJIb TaK HA3bIBAEMBIX 00Pa3yIOIIKUX MOJTUHOMOB, OT BUJa KOTOPBIX, COOCTBEHHO U 3a-
BHUCSIT OCHOBHBIE XapaKTEPUCTUKU MOJYYEHHOTO KOJA: U30BITOYHOCTh U KOPPEKTHUPY-

romast crocooHocTh. B T3.6J'II/IHG 1.1 YKa3aHbl HCIIPUBOAWMBIC MHOT'OYJICHBI CO CTCIIC-

wamu k=1, 2, 3, 4.

Tabmuua 1.1

P(x) P(1,0)
k=1 x+1 11
k=2 X2+x+1 111
k=3 X3+x+1 1011
X3+x2+1 1101
k=4 X*x+1 10011
x*x3+1 11001
XHx3+x2+x+1 11111

OCHOBHBIE TIPUHILIUIBI KOAUPOBAHUS B LUKIMYECKOM KOJIE€ 3aKJIFOUAIOTCS B Clie-
ayromeM. JIBOMYHO-KOAUPOBAHHOE N-Pa3psaHOE YHCIIO MPEACTABISETCS MOJTMHOMOM
(n—1)-i1 creneHN HEKOTOPOU TIEPEMEHHOM X, TpUYeM Kod(h(HUITMCHTaMU TIOJIMHOMA SIB-
JSIOTCSI TBOMYHBIE 3HAKM COOTBETCTBYIOIIMX Pa3psiOB. 3aluch, YTEHUE U Meperaya
KOJOBBIX KOMOWHAIMI B IIMKIMYECKOM KOJE MPOU3BOJAATCS, HAUMHAs CO CTAapLIETO
pa3psiga. B cOOTBETCTBUUM € ATUM NPABUIIOM, B JaJbHEHIIIEM CaMU YKCIIa U COOTBET-
CTBYIOILIME UM TOJIMHOMBI Oy/IeM 3alHiChbIBaTh TaK, YTOOBI CTApIIUNA pa3psi OKa3bIBaJ-

csl cIipaBa.

012345
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[Tpumep. Yucno 110101 (mymepanus pa3psa0B COTJIACHO BbIIIE TPUBEAECHHOMY
IIpaBUIly, BEAETCs cieBa Hanpaso oT 0 1o 5) Oyner nmpeAcTaBiIeHO MOJUHOMOM IISITON

creneuu: 1 +x + x3 + x5.

CJ'ICI[YCT OTMCTUTDL, YTO MNUKIUYCCKAA IICPCCTAHOBKA pPaA3pAAO0B B ABOWYHOM
MMpCACTAaBJICHUN YKUCJIa COOTBCTCTBYCT YMHOXKCHHIO ITIOJIMHOMA Ha X, IIPH KOTOPOM XN

3amensercs 1 u NEpCXOoJUT B HA4aJIO ITOJIMHOMA.

[Ipumep. IlpousBenemM yMHOXEHHUE TMOJMHOMA, MOJYYEHHOTO B MPEIbIAYIIEM
npumepe, Ha X. HoBblit monuHoM X + x2 + x4 + x6 , mpeoOpa3yem, 3aMeHUB X6 Ha 1.

OxkonuarenbHO nmoiayunm 1 + x + x2 + x4 , yto coorBercTByeT unciy 111010.

[Mukaudeckuil KoA n-3HAYHOTO YMCJIa, KaK BCAKMH CHUCTEMATUYECKUM KOJ, CO-
CTOUT WX M HMHGOPMAIIMOHHBIX M K KOHTPOJIbHBIX 3HAKOB, MPUYEM IOCICIHUE 3aHH-
MaroT k mumaammx paspsinoB. Tak kak mocieaoBarelibHas nepeada KoJO0BbIX KOMOU-
HAIM{ TIPOU3BOJUTCS, KaK MbI YK€ YKa3bIBalld, HAUMHAS CO CTApIIUX Pa3psaoB, KOH-

TPOJIBHBIC 3HAKH IICPCAAOTCA B KOHIIC KOJA.

Kak yxe ykaspiBajioch, 00pa3oBaHHE KOJa MPOU3BOJIUTCS MPU MOMOIIU Tak
Ha3bIBAEMOT0 MOPOXKAAIONIETO MojimHoMa, P(x), crenenu k, BUIOM KOTOPOTO Ompee-

JISFOTCSI OCHOBHBIE CBOMCTBA KOJIa — M30BITOYHOCTh M KOPPEKTUPYIOIIAsk CIIOCOOHOCTD.

KonoseiM nosimHOMOM, F(X), sSIBJIsIeTCS TOJIMHOM CTETeHHU, MeHbIel (m+k), ec-
JU OH JeNUTcs 0e3 ocTaTka Ha mopokmaroniuii moauHoM P(x). Tlocie mepenaum co-
oOI1IeHMS, TEKOJUPOBAHUE COCTOMT B BBINMOJHEHUM JejieHus nmojmHoMma H(X), coot-
BETCTBYIOIIETO MPUHATOMY Koay, Ha P(x). Ilpu orcyrcrBun ommbox H(x)=F(x), u ne-
JIeHUE BhITIONHAETCA 0e3 ocTaTka. Hanudne HeHyIeBOTO ocTaTka yKa3bIiBaeT Ha TO, YTO

MU Hepeaye Wik XpaHEHUH MPOU30ILINA UCKAKEHUS MHPOPMAaIIIH.

I[J'If{ MOJIYYCHUA CHCTCMATHUYCCKOI'0 HUKIIMYCCKOI'O KOJa MCIIOJIb3YCTCS CICAY-

OIIEC COOTHOICHHUC:
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F(x) =xG(x) O R(x),

rae G(X) — momMHOM, TIPEACTABISAIONIMNA HHPOPMAIIMOHHBIC CUMBOJIBI
(uHOpMaAYUOHHBLL NOJTUHOM);

R(X) — octarok ot genenus X< G(x) na P(X).

[Tpumep. PaccMotpum koaupoBanue 8-3HauyHoro uucia 10110111, ITycte mis

KOJMPOBAHMS 3aJ]aH MOPOXKIAOIIMKA MOIUHOM 3-i ctenenu P(x) =1 + x + x3.

Hemnm X3 G(X) Ha P(X): G(X) = 1 + x% + 3+ x° + X8+ x';
X3 G(X) = x3 + x>+ x& + x8+ x° + x19;

X104+ x4+ X8 + X0+ x° + ¥x10 + xB+ X’ ‘1+x+x3

‘ X'+ X + X2
X9+ X7 + X8+ x5 + X3 X+ X + %8

X+ X3
X+ %3 + X2 R(x)= x?

I/ICHOJ'IB?;YH COOTHOLICHUC A1 MOJYYCHUA CHUCTCMATHUYCCKOro IMUKINYC-

CKOro Koja, HaxoauM F(X):

F(X) = (3 +x°+ X8 + x8+ x¥ + x19) 0 %2,

Takum o0pa3oM, OKOHYATE€IbHO  KOJOBas  KOMOMWHAIUS, COOTBET-

cTBytomas F(x), umeer Bu

00010110111
001

koumponsuwvie pazpaoer — * 00110110111
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[IpakTruecku, mpuMeHsieMasi Npoueaypa KOAUPOBaHUs ellle 0oJiee mpocTa, Tak
KAaK Hac MHTEPECYET TOJBKO OCTATOK, & YACTHOE B KOHEYHOM pPE3YyJIbTaTe€ HE MCIOJIb-
3yeTcsl, TO MOKHO MPOU3BOIAUTH IMOCIEIOBATEIIBHOE BBIUYMTAHUE 10 MOIYIIO 2 JEIu-
TeJsl U3 ACTMMOTO W TMOJYYSHHBIX Pa3HOCTEH 10 TeX MOop, MOKa Pa3HOCTh HE Oynaer
UMETh 00Jiee HU3KYIO CTENEHb, YEM JEIHUTENb. DTa PA3HOCTh U €CTh OCTaTOK. Takoi
QJITOPUTM MOXKET OBITh PEaTM30BaH almapaTHO MPH MOMOIIHN K-pa3psaHoro caBUraro-
IIEr0 PErUcTpa, UMELIEro ooparHble cBs3d. OYEBUIHO, YTO MOJYYEHHBIH TaKUM

CII0CO00M HI/IKJ]I/IIIGCKI/Iﬁ KOJ 6y,Z[eT ABJIATBCA CUCTCMATHYCCKHUM.

OI[HaKO CymeCTBYCT U BTOpOﬁ BAapHUAaHT IIOJYYCHHUA HMUKINYCCKOTO KOJa, KOrjga
oucpcaHasd KoaoBad KOM6I/IHaLII/I$I I[MOJIY4acCTCA IIYTCM YMHOKCHUA KOI[OBOﬁ KOMOMHA-

1un C(X) MpoCTOro n-3HaYHOTO KOja Ha 00pa3yromui moauHoM P(x).

[Ipu BTOpOM crocoOe 00pa3oBaHUs UUKIMYECKUX KOJIOB MH(POPMALMOHHBIE U
KOHTPOJIbHBIE CHUMBOJIBI B KOMOMHAIUAX HUKINYECKOrO KOJAAa HE OTAENEHBI APYr OT
Apyra, 4To 3aTpyJIHAET Mpolecc AekoaupoBanud. [1IoaToMy 3TOT cmocod KOAUPOBaHUS
IIPUMEHSIETCS PeXe, YeEM IepBbId. PaccMOTpUM npuMep KOIWPOBAaHHMS C UCIIOIb30Ba-
HUEM BTOPOT'0 BapHaHTa, MPUYEM IPU BBIIOJHEHUU onepanuil OyJaeM UCIOJIb30BaTh

HCTIOCPCACTBCHHO 3alIlMCH UCXOJHBIX KOJOBBIX KOM6HH3HPII>1 B IBOMYHOM BHAC.

[Tpumep. Jlan mopoxxmarontuii mosmmHOoM Buaa P(1,0)=1101. Tpebyercs moctpo-
UTh IUKIMYECCKUN KO U3 MPOCTOTO YETHIPEX3HAYHOIO KOJIa BTOPBIM criocoboM. B ka-
YecTBE TMpuUMepa JJIsg  TOCTPOCHHUS  WCTOJB3YyeM HCXOAHYH  KOMOWHAIIHIO
C(1,0)=0011.0Omepanust yMHOKEHHSI ATOM KOMOWHAIIMHM HA 00Pa3yIOMIUA  TTOJTMHOM

3alMIICTCA CIACAYIOIIUM o6pa30M:

0011
1101

0011
@ 0011
0011

0010111 = 3710 ® ecTs unkanyueckuit koa wia 0011
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AHanOTrHYHBIM 06pa30M IMOJIYUYCHBbI OCTAJIbHBIC KOIOBBLIC KOM6I/IHaHI/II/I HCCH-

CTCMATUYCCKOI'O MUKIIMICCKOI'O KOJa, IIPUBCACHHBLIC B Ta6J'II/II_[e 1.2.

Tab6numa 1.2 . _ — —
| K — K
60]1be112€<3ng“ Hempperat P(x), edlelL;’K(ﬂIb,l(l){)eilLf(l)l( 4~ x00 U

Clx)

0000 0000000

0001 0001101

0010 0011010

0011 * 0010111 *
0100 0110100

0101 0111001

0110 0101110

0111 0100011

1000 1101000

1001 1100101

1010 1110010

1011 1111111

1100 1011100

1101 1010001

1110 1000110

1111 1001011

[Ipobsiema oOHapY X KEHUS PA3IUYHOIO THIA OITUOOK MPY MOMOIIU ITUKINYECKO-
ro KoJia, KaK y>K€ YKa3bIBajl0Ch, CBOJUTCS K HAXOXKJICHHUIO HYKHOTO MOPOXKIAIOIIETO
noivHOMa. B Hamm 3amadn He BXOAMT PACCMOTPEHHE JTOTO BOMPOCA, JOCTATOYHO
MTOJTHO OCHOBHBIC TIPHHIIMIIBI TO00Pa MOPOKAAOITUX TTOJUHOMOB M3JI0KEHBI B yUeO-

HHKEC.

dddexTHBHOE KOAUPOBAHHUE NHPOPMAITUN

1.1.4. O01mue MoJI0KeHUus

HamomanM, 49TO KOOuposarue — 3TO TPEACTaBICHHE COOOIIEHHH B (opme,
yAOOHOU Mg mepenavyu Mo JTaHHOMY KaHally, a 0eKoouposaHue — BOCCTAHOBJICHHE
uH(OpMAIUU 10 TPUHIATOMY curHaiTy. OTHUM M3 BaXHEHIIMX BOIPOCOB KOJIUPOBa-

HUA ABJIACTCS ITOBBIIIICHUEC €T'0 3(1)(1)CKTI/IBHOCTI/I, TO €CTb IIYTEM YCTPaHCHUA U30BITOY-
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HOCTHU CHW)KCHHME CPEJIHEro 4Hciia CHMBOJIOB, TpeOyrommxcs Ha OyKBY COOOIIEHUS.
Taxoe KoaupoBaHKE MOIYYHIIO HA3BaHUE 3P pexmusHoe koouposanue. V13 Boilie cka-
3aHHOTO ClIeyeT, 4TO A((HEKTUBHOE KOJUPOBAHHME PEIIACT 3a/layy MaKCHUMAaJIbHOTO

colcamusl uHgopmayuu.

VYuuThIBas CTATUCTUYECKUE CBOMCTBA MCTOYHMKA MH(OpPMALUKM MOKHO MHUHU-
MU3UPOBATH CPEAHEE YHUCIO JBOMYHBIX CHMBOJIOB, TPEOYIOIIMXCS JUJISl BBIPAKEHUS
OJIHOM OYKBBI COOOIIECHMSI, YTO IIPH OTCYTCTBHH IOMEX IMMO3BOJISIET YMEHBIIUTH BpEMs

nepeaayu CoOOIIEHUS U €T0 00BEM.

DddexTuBHOE KOAUPOBaHUE Oa3UpyeTCsl HA O0cHOHOU meopeme Lllennona 0

kanana 6e3 nomex”*, CyTb KOTOPOM CBOAMTCS K CIEAYIOIIEMY.

3 Bepnaep M. OcHoBrl komupoBanus. Y4ueOHUK 111 BY30B. — M.: Texnocdepa, 2006. — 288 c.
* [llennon K. Maremarudeckast teopust cBszu // K.1llennoHn. PaboTer mo Teopun nHpOpMANK 1 KHOCPHETHKE:
niep.c aHri.; mox pexn. P.JI lo6pymmaa u O.b.JIymanosa. — M.: WJI, 1963. — 512 c.

Cymv meopemut Illlennona

CoobuieHusi, cocTaBjIeHHbIE U3 0yKB HEKOTOPOro angaBuTa, MOKHO 3aKOANPOBATH
TaK, YTO CPe/IHee YMCII0 JBOMIHBIX CHMBOJIOB HA OYKBY CKOJIb YTOAHO 0JIU3K0
K SHTPOIINH MCTOYHUKA ITUX COOOLIEHUIl, HO He MeHblIe 3TOH BeJINYMHBI.

Hanuuwne B COO6IHCHI/I$IX N30BITOYHOCTH ITO3BOJISIET CTABHUTH BOIIPOC O CXKATHUH
JaHHBIX, TO €CTb O IICPCAAUC TOI'0O KC KOJIMYICCTBA I/IH(bOpMaI_II/II/I C IIOMOMIBIO ITOCJIC-
I[OB&TGJ'IBHOCT@IZ CHUMBOJIOB MECHbIIICH JJIUHBI — Memoobl cocamust b6e3 nomepeo. I[J'IH
9TOro HMCIIOJIB3YIOTCA CIICOUAJIBHBIC aJITOPUTMBbI CKATHA, YMCHBIIAIONIHUC N30BITOY-

HOCTb. D(PPEKT C:kaTusl OLIEHUBAIOT KOIDPUYUEHMOM CHCamus

K =n/q,

rje N — YUCjI0 MUHUMAJIbHO HEOOXOIMMBIX CHUMBOJIOB IS TIepeadu cooolie-

HUS;

( — YMCIJIO CUMBOJIOB B COOOILIEHUH, CKATOM JJAHHBIM METOJIOM.

Tax, npu 3¢ (HeKTUBHOM ABOMYHOM KOJUPOBAHUU N PAaBHO SHTPOINU UCTOYHHUKA
uH(popmanuu.
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Hapsiny ¢ meTomamu cxxaTus, HE YMEHBIIAIOIIUMH KOJIWYECTBO HH(POPMAIINH B
COOOIIIEHUH, TMPUMEHSIOTCS METOABl CXKaTHsl, OCHOBAaHHBIE Ha MOTEPE MAJIOCYIIIe-
CTBEHHOM MH(OpMALUU — Memoobl cocamusi ¢ nomepsamuy. 3aMeTUM, YTO IPUMEHEHUE
METO/IOB CXXATHUSl C TMOTEPSIMU HEMPUEMIIEMO [JIi HEKOTOPBIX BUIOB HH(POPMAIIHH,

HaIIpuMcEp, TEKCTOBOM WJIM YHCJIOBOM.

CxaTtue

Obpartumoe 1 HeobpaTtmoe

< Y~ - —>

ObGpaTmoe CxaTHe BCOrAA NPHBOANT K CHUNEHHID

o0 neMa RLIXOAHOTO NOTOKA HHGopMaumMK Ges
HIMENEHMA 0 HHPOPMATHEHOCTH.

W3 BeIXOAHOrO NOTOKA, npw noMoLuM
BOCCTAHABNMBAKIWET 0 ANFOPHTMA, MOXHO
NOAYYHTH HCXOOHBIN BXOAHOWN NOTOK.

MpeobpazoBanne BXOAHOrO NOTOKA AAHHBIX, NPK
KOTOPOM BbiXOAHOM NOTOK NPeACTaRARET
NOXONMA NO BHOLUHKM X3P IKTOPHCTHEAM Ha
BXOAHOM NOTOK 06 BekT,
OQHAKO OTAMYALTCA OT Hero obvemom.

NenonbayeTca NOHATHE KAHECTRA - CTENENN
COOTHETCTEMA UCXOAHOTO M pe3ynkTHPYIOWEro

novoka.
Memod WenHona- @aHo (Shamon-Fane)

Memod Xagrpsrena (Huffman)
LZW (Lenepel-Ziv-Weich)
Apupremuyeckoe cramue

MPEG (Moving Pictures Experts Growp)
JPEG (Joint Pliotograpliic Expert Group)
Ppakmanbhsie nemodsr caAMUA

Puc. 1.1. MeTonbl cxxatust ”HpopMauuu
[IpocTeiinuii cnoco0 cxxkaTusi YMCIOBOM MH(POpPMAIIUH, PEJICTABICHHON B KOJE

ASCII, 3axirouyaercs B MCTHOJIB30BAaHUHM COKPAIICHHOTO KOJa C YETHIPbMs OMTaMu Ha
CUMBOJ BMecTO BochbMH, Tak Kak B ASCIl-xkomupoBke mudpsl, a Takke CUMBOJbBI
"mouka", "3ansmaa" n "npoben” B KauecTBe NMEPBOr0 KOJOBOTO CHMBOJIA HMEIOT

HYJIb, KOTOPBIH MOXET ObITh OTOPOILIEH.

Cpenau MmMHPOKO HMCMOJIB3YEMBIX M3 3a CBOCH MPOCTOTHI AJITOPUTMOB CYKATHUS
HauOosee usBecteH azeopumm RLE (Run Length Encoding), TAe BMeCTO mepeaadu
IIETIOYKH U3 OJMHAKOBBIX CHMBOJIOB MEPEAAIOTCS CHMBOJ U 3HAYEHWE JUTHHBI 11ET10Y-
KH. DTOT MeTo Y)PEKTUBEH MPH Tepeaade pacTPOBBIX U300paKeHU, 0COOCHHO MO-
HOXPOMHBIX, TJIe uMeeTcs 0onblnoe uncio 1enodek u3 1 u 0, HO Majomnone3eH npu

nepenaude Tekcra. AnroputMm RLE peanuzosan B popmare PCX
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Mpumep ucnonb3osanus anroputma RLE
Hexoanwtii texer (9 0aiir): 77777777 11 11 11 01 FF

B ucxoaHoi nocneaoBaTe/IbHOCTH:

Beiiensercs noBTOpAIOIAsCS MOCAE10BaTeALHOCTE OailT
3amenserca cueTunkoMm nosTopos (04) u koaupyiommnm Gaiitom (77)
00 — et nosTOpEHNil

02 - ckonbKO GaiT HE NOBTOPACTCA

Kakue Gaiitet ne nosropsitores (01 FF)

SN 949 et

PezyawTar cxarus (8 Gaiit): 047703 11 00 02 01 FF

Henocratkamu anropurma RLE sBasioTes:

*  HU3Kag CTENEHb CHKATHA;

* CHJIbHAs 3aBUCHMMOCTb OT KOJM4YECTBA IOBTOPOB OaliT B MCXOIAHOM
HH(POPMALMOHHOI MOC/IEA0BATE/ILHOCTH.

Jl()CTOllllCTBO = NpoCTOTa pCaIN3aLllH,

OcHoBHas c(epa UCIOJIb30BAaHUSI METOJIOB CHKAaTHsl C MOTEpsAMU —Tpaduueckue,
aynuo U BUAEO (ailiibl, TI€ UMEETCS BO3MOYKHOCTh, YACTHYHO IMOXEPTBOBAB Kaue-
CTBEHHBIMHU XapaKTePUCTHUKAMHU UHPOPMALUH, TOOUTHCS 3HAUYUTEIIBHOTO YMEHbILIECHUS

ee 00bEMOB.

HauGomnbiee pacmpocTpaneHue cped MeToAoB cxkaTus uadopmaiuu 0e3 1o-
Teph HAIIJIU CTATUCTUYECKHUE aJTOPUTMBI CXKATHUSI, YIUTHIBAIONTUE BEPOSITHOCTH MOSB-
JICHUSI OTNIEIBHBIX CUMBOJIOB B MH(OPMAIIMOHHOM IOTOKE. B mepByro ouepenb, 3TO

anroputMmsbl llleanona-®ano u Xaddmena.

1.1.5. Aaroputm lllennona-®ano

OddextuBHOEe KomupoBaHue MetoqioM lllenHona-daHo Ga3upyeTcs HA OCHOB-
Hoi1 Teopeme IllenHOHa a1 KaHama 63 momex.
Aneopumm s3¢hgpexmusrnoco koouposarnus no Illennony-darno

e bykBbI andaButa cOOONIEHUI BHIMUCHIBAIOTCS B TAOJIUIly B MOPSIKE yObIBa-

HHUS BEPOATHOCTEU.
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e 3aTteM OHM PA3CISIFOTCS HA JBE TPYIIHI TaK, YTOOBI CYMMBI BEPOSITHOCTEH B
KaXJI0¥ Tpymme ObUTH 110 BO3MOKHOCTH OJTMHAKOBHI.

e Bcem OykBaMm BepxHEH MOJIOBUHBI B KAUECTBE NIEPBOTO CUMBOJIA MPUITHCHIBA-
ercs 1, a Bcem HiKHUM — O.

e Kaxpgas u3 moJlydeHHBIX TPYII B CBOIO O4Yepeab pa30OMBaeTcCs Ha JBE MOJ-
TPYIIbI C OJUHAKOBBIMU CYMMapHBIMU BEPOSITHOCTSIMU U T. [I., MPOLIECC TOBTOPSETCA
710 T€X TOp, MOKa B KaXJ0i MOATPYIIIE OCTAHETCs MO OJHOU OyKBe.

Ilpumep. Paccmompum angpasum u3z 7 6yKs, npunucas Kaxcoou Oykee eeposim-
HOCMb ee NosA6IeHUs 8 COODWeHUU Di (CYWecma8yom cneyuaivbtble madbiuysbl 6eposm-
HOCMU NOABIEeHUs OYK8 PYCCKO20 UNU JIAMUHCKO20 alhasumos 8 cOOOueHUsX, Hanpu-

mep, em. npunodicenue 1.2.1).

byksa | Bepositnocrs, p; | Ipouece noayuenns koxa | Koa Hlennona
A 1/4 1 I n 11
E 1/4 1 L 0 10
F 1/8 0 1 1 mw 011
C 1/8 0 Il o O = 010
B 1/8 0 0 - 1 m 001
D 1/16 0 0 = 0 | 0001
G 1/16 0 0 0 0 - 0000

N

H(E) =X plogs lp, = 2/4 + 2/4 + 3/8 + 3/8 + 3/8 + 4/16 + 4/16 = 2,625.

k=1
ﬂCHO, qTo IIpH OOBIYHOM ABOMYHOM KOAWPOBAHHH, HC YUYHUThIBAsd CTATUCTHYC-

CKHUX XapaKTEePUCTHK, JJIS TPEICTABICHUS KaKI0W OyKBBI MMOTPEOYETCS TpU CUMBOJIA.
HaunGonpmmii a3¢dexT cxatus moaydaeTcss B Ciydae, KOT/la BEpOSITHOCTA OYKB TIpei-
CTaBJIAIOT COOOW IEIOUHMCIICHHBIC OTPUIIATENbHBIE CTENEHN ABOWKH. CpenHee 4uciio

CHUMBOJIOB Ha OyKBY B ATOM CIIy4ae TOYHO PaBHO SHTPOIIHH.

CpenHee 4MCI0 CUMBOJIOB Ha OYKBY
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N
L =2 pin;,

i=1
TJIC pi - BEPOSATHOCTD MOSIBJIICHHS I-TO CUMBOJIA al(paBUTa,;

N — KOJIMYECTBO CHMBOJIOB B KOJIOBOM KOMOWHAIIMH I-TO CUMBOJIA aJipaBHTA.

J11 pacCMOTPEHHOTO B TabJIMIIEe TpUMEpPa

L=1/4*2+1/4*2+1/8*3 +1/8 *3 +1/8 * 3 +1/16 * 4 +1/16 * 4 = 2,625.

Pasnocts BenmmuuH (L — H) — ecth uzbuimounocms xooa, a BenmuuHa

(L — H)/L — omnocumenvuas uzbvimounocme.

M30BITOYHOCTS MOXKET TPAKTOBATHCS KaK Mepa OECIOJIE3HO COBEPIIAEMbIX ajlh-
TEPHATUBHBIX BHIOOPOB. Tak Kak B MPAKTHYECKUX CIIyYasX OTICIbHBIC 3HAKH HUKOTIA
HE BCTPEYAIOTCSl OJJMHAKOBO YacTO, TO KOAUPOBAHUE C MOCTOSIHHOMN JJIMHOM KOJIOBBIX
CJIOB B OOJIBIIMHCTBE CiIydaeB M30BITOYHO. HecMOTpss Ha 3TO, Takoe KOJMPOBAHUE

IIPpUMCHACTCA JOCTATOYHO YaCTO, pPYKOBOACTBYACH TCXHUYCCKUMH COO6pa)KeHI/IHMI/I.

1.1.6. Aaropurm Xaddpmena

Aneopumm 3¢hghexmusrnoco koouposanus no Xaggmeny
bykBbl angaBuTa cOOOIICHN BBHIITUCHIBAIOTCS B OCHOBHOM CTOJIOCI] TaOJIUIIBI B

MopsiiKe YObIBaHUSI BEPOSITHOCTEH.

e JlBe nmocnenHue OyKBbl OOBEIUHSIIOTCS B OJIHY BCIIOMOTATEIbHYIO OYKBY, KO-
TOPOM MPUMHUCHIBACTCS CYMMapHasi BEPOSTHOCTb.

e BepositTHocTH OyKB, HE Yy4YacTBOBAaBIIMX B OOBEIUHEHUH, W TOITy4YCHHAas
CyMMapHasi BEPOSTHOCTh CHOBA PAacCIIOjaraloTcs B MOPSIKE YOBIBAaHUS BEPOSTHOCTEH,
a JIBe TIOCTIEIHUE OOBEIUHSAIOTCS, U T. JI. IO T€X IMOp, MOKa HE MOTYYar0T eINHCTBEH-
HYIO BCIIOMOTATeNbHYI0 OYKBY C BEpPOATHOCTHIO 1.

e Jlanee nus MOCTPOEHUS KOJIA UCIOJB3YETCS] OMHApHOE IEPEBO, B KOPHE KO-
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TOPOro pacrnojaraercs OykBa ¢ BEPOSITHOCTBIO 1, MpU BETBJICHUU BETBU C OOJbIICH
BEPOSITHOCTBIO NpHcBamBaeTca Ko 1, a ¢ MeHbled — koa 0 (Bo3MokHO JieBoi — 1, a
pasoii — 0).

Ilpumep. Paccmompum ycnosusiii arghagum us 60cbMu OYK8, KAx*cOOU U3 KOmo-

Poblx npunucana coomeemcmeyruiasl 6epoANHOCnIb €€ NOABIEHUA 6 COO6M4€HMM.

byksbl | BepositHocTn | Benomorareiabnsie crondun sepositnocreii | Koa Xadppmena
Z1 0,22 022 022 026 032 042 0,58 11 01

72 0,20 020 020 022 026 0321042 00

73 0,16 0,16 0,16 020 022 1026] 110

74 0,16 0,16 0,16 0,16 10,20 J 111

75 0,10 0,10 0,16 10,16 J 100

76 0,10 0,10 10,10 J 1011

77 0,04 1 0.06 J 10101

78 0,02 J 10100

L=022 x2+020x2+ 0,16 x3+016x3+0,10x3+0,10x4+004x5+002x5=208;
H=2,76;
L—H =004

cpasHenus: 8 kooe Lllennona c makum sxce pacnpedenenuem gepoamuocmeti L —H = 0,08.
llocmpoenue bunapnozo depesa

Jlna

3-5%/'{
1 ]
nE__ 0% __g

1

! 026
Z4 0f o6 0

0o
0
Z3 / o

L]

®
.ﬁ }l.jfs 0.02
76 My e
1
.

B npunoowcenuu 1.2.2 npuBoasaTcsa 3ajaHus Il CAaMOCTOSITENIbHOM paboOTHI 1O

KOJIMPOBaHMIO MH(OPMAIIUK C KCIO0JIb30BaHueM anroputMoB lllennona-dano u Xad-

¢b™meHa.
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Ilpunooscenue 1.2.1

Beposamuocmu omoenvHulx OYK6 8 pycckom s3bike

bykBa |BepositHocth |BykBa |BeposiTHOCTH
_ 0,175 A 0,018
Q) 0,090 bl 0,016
E 0,072 3 0,016
A 0,062 b,b 0,014
n 0,062 b 0,014
T 0,053 r 0,013
H 0,053 L | 0,012
C 0,045 H 0,010
P 0,040 X 0,009
B 0,038 XK 0,007
JI 0,035 10 0,006
K 0,028 11 0,006
M 0,026 0 0,004
| 0,025 11} 0,003
11| 0,023 ) 0,003
Yy 0,021 ()] 0,002

Ilpunooscenue 1.2.2

3aaHus I CAaMOCTOSATENbLHON PadoThI

1. Hanucams npoyedypy, obecneuusarouyio d3¢gexmusnoe koouposanue:

eapuanm a) ko0 Illennona; eapuanm 6) ko0 Xaggmena, U noocuem cpeoHe20 KOIUHecmad
ungpopmayuu na 3naxk H; uzovimounocmu (L - H); u omnocumenvnou uzoetmounocmu

noayuaemozo kooa (L —H) [ L.

ﬂ]l}l mecmupoearusl npocpammosl UCNO1b306AMb 06a KOHmMPOJIbHbIX eapuarma.

Bapuanm 1
byKBbI BepositHoctn  [Kox Illennona
Z1 0,22 11
Z2 0,20 101
Z3 0,16 100
Z4 0,16 01
Z5 0,10 001
Z6 0,10 0001
Zi 0,04 00001
Z8 0,02 00000 H=2,76
L=284L-H=0,08
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Bapuanm 2

bykBbl |BepostHocTn |Kop ILllenHona

Z1 1/2 1

Z2 1/4 01

Z3 1/8 001

Z4 1/16 0001

Z5 1/32 00001

Z6 1/64 000001

Z1 1/128 0000001

Z8 1/128 20{)%2?84 H=163/64 L
L-H=0

2. Ucmounux coobwenuti noposcoaem suaxu A, B, C ¢ eeposmnocmamu 0,7,
0,2;0,1.
Hanucamo npoyeodypy nozsonsaowyio:

® onpeoenums SIHMPONUIO UCTOYHUKA,

® YKA3amb 015l IMUX MPeX 3HAKOS8 ONMUMATbHOE ODUHAPHOE KOOUPOBAHUE:
eapuanm a) Koo Illennona;
sapuanm 6) ko0 Xaggpmena,

U onpeoenums cpeoHioi OIUHY KOOOBbIX KOMOUHAYUIL,

® 3axoouposams ece napwvl AA, AB, ...;

® nocmpoums OJisl IMUX 0eBAMU NAP ONMUMATLHBIU OUHAPHBIU KOO:

sapuanm a) ko0 Lllennona;

sapuanm 6) ko0 Xagppmena.
® ygenuuums OJ0YHOCHb KOOA 00 MPexCUMBONbHbIX KOMOUHAYULU, U NOCMPO-

UMb ONMUMATILHBIN OUHAPHBIL KOO:

sapuanm a) ko0 Lllennona,

sapuanm 6) ko0 Xagpmena.

Coenambv 661600 00 U3MEeHeHUU U3OLIMOYHOCMU KOOA C Y8eaudeHuem OJIOYHO-

cmu. Kak smo eénusem na aghghpexmusnocmu kooa?
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bykBa (BepositHocth (Kon 3nak  [BepostHocth |Koa mapsl
A 0,7 0 AA 0,49 1
B 0,2 11 AB 0,14 011
C 0,1 10 BA 0,14 010
AC 0,07 0011
CA 0,07 0010
BB 0,04 0001
BC 0,02 00001
CB 0,02 000001
CcC 0,01 000000
H=1,1571; Litax = 2,33;
L=13; Leumson = Lawax/ 2 = 1,165.

Bv1800: npu koouposanuu 6onvuumy O10KAMU YOAemcs YMEeHbUUUMb U30bIMOYHOCb KOOd,
meopemuyecku MUHUMYM U3ObIMOYHOCIMU MOdcem Oblmb OOCMUSHYM NPU KOOUPOBaHUuu 0OJI0KOS,
BKIIOUAIOWUX OECKOHEYHOE YUCTLO OVKE:

1.2.3. LZW — cxxaTue
OmuuM n3 Haubosee IMMPOKO MCIOJIB3YEMBIX B HACTOAIIECE BPEMsS METOJIOB

cxkatus 0e3 moreph sBisieTcs anroput™ Jlemmena-3uBa-Yamua (Lempel-Ziv-Welch).

Merton cxxatust ObUT TIpeyiokeH B 1977 ronmy, ycoBepiiieHCTBOBaHHBIN (Terry
Welch) Bapuant 6b11 ony6inkoBan B 1984 roay, U B qajibHEHIIIEM HEOHOKPATHO MO-
JACPHU3UPOBAIICA. DTOT aNTOPUTM HCIONB3YeTCs, B YACTHOCTH, CTaHJAPTHOM Mpolie-
aypoit UNIX Compress. Anroputwmsl rpynmel LZ (LZ77, LZ78, LZSS), nexat B 0OCHO-
BE€ TOYTH BCEX COBPEMEHHBIX MPOTPAMMHBIX U aIlllapaTHBIX CPENICTB CKaTHs MHDOP-
maru. PKZIP, LHA, Stacker, SuperStor, Dblspace u mHOTHE npyrue apXuBaTOpbI

UCIIONIB3YIOT TY WU UHYI0 Moaudukaiuio anroput™a LZ.

Wnes cxatus, npeaioxkeHHas JlemnenoMm u 3UBOM 3aKJIFOYAETCS B CIAEAYIOLIEM:
€CJIM B TEKCTE COOOIICHMsS TOSBIISICTCS IMOCIEAOBATEILHOCTh M3 JIBYX paHee YKe
BCTPEUABIIMXCS CUMBOJIOB, TO 3Ta MOCIIEIOBATEIIBHOCTh OOBSBISICTCS HOBBIM CHMBO-
JIOM, JIJI HEe€ Ha3HA4yaeTCs KOJI, KOTOPBIM MPH OMPEICTICHHBIX YCIOBUSIX MOXKET ObITh
3HAYUTEIBHO KOPOYE MUCXOAHOM MOCJIEA0BATEIbHOCTH. B manbpHeunmem, B CKaToM CO-

OOIIIEHNY BMECTO MCXOIHOM ITOCJIEN0BATEIHHOCTH 3aIMChIBAETCS HA3HAYEHHBINA KOJI.
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HpI/I ACKOJAUPOBAHWUH ITOBTOPAIOTCS aHAJIOTUYIHBIC HeﬁCTBHﬂ " IIOTOMY CTAHOBATCA U3-

BECTHBIMHU ITOCJICAOBATCIBHOCTH CUMBOJIOB AJIA KaXXKA0I'0 KOAa.

IIpouecc kogupoBaHus

1. KaxxnoMy CHUMBOJIY HCXOJHOTO alipaBuTa MPUCBAMBACTCS OINPEACICHHbBIN
KOJI (371€Ch KO — MOPSAKOBBIM HOMEp, HaunHas ¢ 0).

2. BribupaeTcs nepBblii CHMBOJ COOOIICHUS U 3aMEHSETCSl Ha €ro KOJI.

3. BriOupatorcs cienayroniye A8a CUMBOJIA U 3aMEHSIOTCSL CBOUMHM Koaamu. Of-
HOBPEMEHHO 3TOH JIByXCUMBOJIBHOW KOMOWHALIMK MPUCBAUBAETCS CBOM KOJ (OOBIYHO
ATO MOPSAIKOBBIM HOMEp, PaBHBIN UKCITY YK€ MCIOJIB30BAHHBIX KOJ0B). Tak, eciu aj-
(daBuT BKIIOYaeT 8§ CUMBOJIOB, uMeromux koapl oT 000 mo 111, To mepBas 1ByXCHM-
BOJIbHAsI KoMOMHanus noxy4duT ko 1000, cienyromas — kox 1001 u tak ganee.

4. BpiOuparoTcs U3 UCXOAHOTO TEKCTa ouepennbie 2, 3, ... N-CUMBOJIbHBIE KOM-
OuHAIMK 10 TeX MOop, MOKa He oOpa3yeTcs elle He BeTpedaBInasics komOuHaius. To-
r71a 3TO KOMOMHAIIUY MPUCBAUBAECTCS OYEPEAHOMN KO, U MOCKOJIbKY COBOKYITHOCTb U3
nepBbIx N-1 CUMBOJIOB yK€ BCTpeuanaach, TO OHAa UMEET CBOWM KOJ, KOTOPBIN U 3amu-
ceIiBaeTcs BMecTo dTUX N-1 cuMmBosioB. KakabIil akT BBEAEHHSI HOBOI'O KOJia HA30BEM
[1aroM KOJAUPOBAHUS.

5. Ilporecc npogomkaeTcs 10 UCUEPIIaHU UCXOTHOTO TEKCTA.

IIpouecc nexkoaupoBaHus

[Ipu dexoouposaruu xom MEPBOTO CUMBOJIA, & 3aTEM BTOPOTO U TPETHETO 3ame-
HAKOTCSA HAa CUMBOJIBI aJ'I(l)aBI/ITa. HpI/I 3TOM CTAHOBUTCSA M3BECCTHBIM KO/ KOM6I/IHaI_II/II/I
BTOPOro u TpCTbC€ro CHUMBOJOB. B CJ'ICI[}’IOHIGI;'I MMO3MIu MOI'yT 6BITI> TOJIBKO KOJIbI
y>K€ U3BECTHBIX CUMBOJIOB U UX KoMOuHanuii. [Iporiecc qexoaupoBanus mpoaoKaeT-

Cs 10 UCUCpIIaHusA CKAaTOTO TCKCTA.

Ilpumep.
[lycTh MCXOMHBIN TEKCT MPEICTaBIISICT COOON JIBOMYHBIN KO (TMEpBas CTpOKa
tabmuipl 2.3), To ecth ucxonubid andasutr A={1,0}. Koabl 3TUX CUMBOJIOB COOTBET-

cTtBeHHO Takxke 0 u 1.
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O6pa3yromuiics mo merony Jlemnena-3uBa LZ-koa mokazaH BO BTOPOM CTPOKE
Tabnuuel 2.3. B TpeTbeil cTpoke OTMEUEHBI IIard KOJAUPOBAHUS, MOCIE KOTOPHIX MPO-
UCXOJIUT TIEPEXO0]l Ha MPEJICTABIECHUE KOAOB A C YBEJIMYEHHBIM YHCIOM pa3psiaoB I.
Tak, Ha nmepBoMm miare BBoaAuTcs ko1 10 nis komOunanuu 00 u Mo3TOMYy Ha ClEeAyIO-
MIMX JBYX Iarax =2, nmocje TpeTbero mara =3, mocie ceapMoro mara r=4. B o0mem

ciaygae r=K nmocne mara 2 -1,

B mpuBenennoM npumepe LZ-kom okazayics gaxke IIMHHEE MCXOTHOTO KOja,
TaK KaK OOBIYHO KOPOTKHE TEKCTHI C HEOOIBITUM KOJTHYECTBOM TIOBTOPSIFOIIUXCS CUM-
BOJIOB HE AatoT addekra cxxarus. IOPeKT cxkaTusi NposSBISETCS B JOCTATOYHO JJTUH-

HBIX TEKCTaX U OCOOEHHO 3aMEeTEeH, HalpuMep, B rpaduueckux Qainax.

Tabnuma 1.5

HcxoaHblii TEKCT 0.00.000.01.11.111.1111. 110. 0000.00000. 1101. 1110.
LZ-kon 0.00.100.001.0011.1011.1101. 1010.00110.10010.10001.10110.
r 23 4

BBoauMbIe KOIbI -1011 100101110111 1000 1001 1010 1011 1100

Y COBEpILICHCTBOBAHHBIN AITOPUTM CKATHUS U PACHAKOBKH 10 MeToy Jlemnena-
3uBa-Yanua npuseieH Ha puc. 1.2. Ha puc. 1.3 npuBeaeH npumep nporpaMMHOM pea-

nu3aruu anroputma LZW.
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AJIropimM KoMIpeccuu

CTPORKA = ouepeHOIT CHMBOJ 13 BXOJAHOI'O MOTOK:
WHILE exoasoii norok He nyer DO
CIHMBOJT = ouepeanoii CHMBOJI 113 BXOJAHOI'0 NOTOKA
IF CTPORA + CIIMNBO.T g Tadanue ctpoxk THEN
CTPOKA = CTPOKA + CIIMBO.T
ELSE
BLIBECTH B BLIXOAHOM noTok Ko aan CTPOKA
ao0dasuTe B Tadsnuy crpoxk CTPOKA + CIIMBO.T
CTPOKA = CHNBO.T
END of IF
END of WHILE
BLIBECTH B BBLIXOJHOM noTok koA aas CTPOKA

AAropuT™M JeKOMIIpecCHn
Yurars CTAPBIIT_KO/1
seisectnn CTAPBIINT_KO.{
WHILE exoasoit motok He nyer DO
unrrate HOBBITT_KO,
CTPOKA = nepeeecru HOBBII_KO,1
seigecTt CTPORY
CIIMBO.T = nepeprii cumBoa CTPOKRII
nodapnTh B TAdanuy neperoaa CTAPBIT_KO+ CIIMBO.T
CTAPBI_KO/ = HOBBIIT_KO,1
END of WHILE

Puc.1.2. Anroputm LZW-komnpeccun U 1eKOMITPECCUU

HHLIW cwaTtHe

Beegure TerCT:
|.-".-".-"WWWHHHTTET

Kaa =Ciare=-

|.-’ B2OEW H2EE8 R H260TTET

|4 P RRRTTET

Mz Brxog HoERIN kog |CTapei kog | CTpoka BeiMog CliraE0on HoBRIE Kog Tagnuuel
]

2 256 ! A B A

3 bt 206 Wt Wt £as
4 258 Wt i | s
5 R 2h8 F F W R
G 260 A RA ! AR

7 T 260 T T RRET
g T T T T TT

9 E T E E TE

10 T E T T ET

Puc.1.3. [Ipumep nporpaMMHON peain3aluy alropurMa
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1. Onucanue J1adbopaTopHO padoThI

HporpaMMa IpeaHasHa4dCHa AJI1 KOAWPOBAHUA CHUMBOJIOB IIO AJI'OPUTMY X5M-

MUHTa. [ 1TaBHOE OKHO MpOrpamMMsl MPEACTaBICHO Ha pUc.9.1.

ﬂEWHCTPﬂU,H]I KOOWPOEAHHA C NOMOLLLE K MeToOd XammHHrIa @

CHMEDN KOTOPEIA HAAO0 SaK0AHPOEATE |

K. #armKHra A7 300 CHMEDNS ’E |a |E ’E |E ’E |a ’E |E ’E |E ’E I

CHMEDN, NOAYYEHHEIA NOCNE PACKOAWPOEAHMA

BEEAWMTE CHMEDN ANA KOAMPOEAHHA

Puc. 9. 1. 'maBHOE OKHO ITpOTrpaMMBbI

Komupytrorcst mo6bie cumBosibl ASCII-KOTupoBKH, ¢ MTOMOIIBIO TPUHAIATH-
CHMBOJIBHOTO KoJa XAMMMHTA, COAepKamero 8 nHGOpPMaIMOHHBIX pa3psaoB, 4 KOH-
TPOJIBHBIX pa3psia U pa3psia oOmield YeTHOCTH.

[Ipoueccyl KOAUPOBAHUA U IEKOJUPOBAHUS MPEACTABICHBI HA pUC.9.2
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ﬂEmHCTpﬂuMﬂ HOOWPOBAHHMA C NOMOIL LK MeTOoad XamanHra E|

CHMBDN KOTOPEIA HAAO SaKOIHPOEATE 'W—
K.oa HarbUHNa 00A 3T0MD CHMEDNS ’a |T ’T H |T ’E |T |T ’E |T |E ’E l
| DekogupoEare |

Curean, NOAYYEHHEIR NOCAE PAcKOgHPOBaHKHA W

KonrponeHoe wwcno: 0000
Owusok He oSHapYKeHO.
JetooHMpoEaH CHMEDT W

Puc. 9. 2. IIpouecc koaupoBaHus U IE€KOIUPOBAHUS

CepbIM IIBETOM OTMEUYEHBI KOHTPOJIbHBIE OUTHI, TOIYObIM — OUT OOIIEH YEeTHO-
cTU. B mony4yeHHbI KOJ MOXHO BHOCUTH OIIMOKUA. OMHOYHBIE OIIMOKH MOTYT OBITH
UCIIpaBJIEHbI, JIBOMHbIE — OOHapykuUBaroTcsa Oe3 ucnpasieHus. Eciu ommbOka Obuia
HCIPABIIEHA, TO YKa3bIBA€TCs, B KaKOM OWUTE OHa OblIa JomylieHa. 3aTeM CUMBOJI Jie-

koaupyercs. [Ipolecc nucnpapieHrs OAMHOYHON OIIMOKY PEACTaBIECH Ha puc. 9.3.

ﬂEmHCTpﬂ.LI,HH HOOHMPOBAHMA C NOMO L b MeTOOA XammKHra El
CurB0N KOTOPEIR Halo 38K0AHPOESTE ’T—
K.og #apMWHra 408 370D CHMEBONa ’E ’T ’E ’T ’E@’T |E |T |E |E |E l
/
| Jexoauposars— |

CHMBON, NONYYEHHEIN NOCAE DACKOQMPOES

K.oHTponeHoe yucno: 071
Owwutka B B-+ pazpage
E-ii paspaAg vcnpae e
JekoqHpoBaH cureon T

Puc. 9. 3. IIponiecc ucnpaBiaeHus OAUHOYHOM ONTHOKH

Ecnu Bo3HMKaeT ommbOka IBOWHON min 0ojiee KpPaTHOCTH — BBIBOJUTCS COOO-

IMEHUE O HEBO3MOKHOCTH UCITPABJICHHA KOJA.
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2.3ananue

1. 3akoaupoBaTh C MOMOIIBbIO KOAa X3MMHHTA MPEITIOKEHHBIN andaBuT (Bapu-
aHTHI yKa3aHsl B Tabmure 9.1).

2. B xaxayro CTpoKy TaOJMIIbI C 3aKOJMPOBAHHON MH(OpMalLKe BHECTU OJU-
HOYHYIO OIIMOKY, 3a()UKCUPOBATh B KOJIOBOW TAaOJIUIE pe3ynbTaT JEKOINPOBAHHUS.

3. B nmocneanue n18e CTpOKK TaOIUIBI C 3aKOAUPOBAHHON HH(pOpMaLel BHECTH
JIBOMHBIE OIIMOKH, 3a)UKCUPOBATh B KOJIOBOU TaOJHUIIE pe3yabTaT JEKOIUPOBAHMUS.

4. IIpoaHanu3upoBaTh MOJYUYEHHbIE PE3yIbTaThl U CHOPMYJINPOBATH APTYMEH-
TUPOBAHHBIE BHIBOJIBI.

Onucatp HOHY‘IGHHLIﬁ KO XAMMHUHTA :

. KOJINYECTBO KOHTPOJBHBIX U MH()OPMALIMOHHBIX Pa3psA0B U UX HOMEPA,

m M30BITOYHOCTH KOJIA;

- OTHOCHTEJIbHASI N30BITOYHOCTE;

u MUHUMAJILHOE KOJIOBOE PACCTOSHHUE;

u OIICHUTh  KOPPEKTHPYIOIIYIO  CIOCOOHOCTh  ITOJYYEHHOTO0  KOja.

5. CocTaBUTh U3 MPEUIOKEHHOTO alihaBUTa CIOBO JUIMHOW HE MEHEE 5 CUMBO-

JIOB U 3aKOAUPOBATH €0 C IIOMOIIBIO ITOJIYYCHHOI'O KOJa XAMMHUHTA.

[loacuurtarh IIMHY UCXOAHOTO TeKkcTa (KoaupoBka ASCII) v 3aKOAMPOBAHHOIO TEKCTA

(ko XsMMHHTA).

6. [IpeacTaBuTh KpaTKuii TEOPETUYECKUM MaTepuasi, B KOTOPOM OIKCATH CIIO-

co0 KOJIUPOBAHUS U ICKOIUPOBAHUS HH(OPMAITUHU C TIOMOIIHIO KOJIa XOMMUHTA.

/. IlpuBecT UTOTM MPOBEACHHBIX SKCIEPUMEHTOB MO KOJAHPOBAHUIO C IOMO-

IIBIO TporpaMmmbl Hemming.exe.

8. OuleHuTh pe3yabTaThl OOHAPYKCHUSI W UCTIPABIICHUS OJWHOYHBIX U OOHApY-

KEHUS TBONHBIX OMMOOK. Cenarh BBIBOJIBI O KOPPEKTUPYIOIIEH CITOCOOHOCTH MCCIIE-
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IyeMOro KoJa.

9. HpI/IBCCTH B OTHCTC OTBCTBI HA KOHTPOJIBHBLIC BOIIPOCHI, B COOTBCTCTBHHU C

HOMCPOM BapHUaHTAa, YKAa3aHHBIM IIPCIIOaBaTCIICM.

BapuanTsl 3ananuii npeacrabieHsl B Tabmuie 9.1

Taomuma 9.1
Homepa Bapuan-Ucxoanbii angaBur
TOB
1,5,9,13,17 Kupwinuna A..M

2,6,10,14,18,22 Kupunnuna O..4
3,7,11,15,19,23,2 |Jlatuuwnia A..N

7
4,8,12,16,20,24,2 |Jlatuauna O..Z
8
21,25,29,26,30 Hecsatuansie nudps 0..9

Homep KonTpoabHbIE BONPOCHI

BapHAaHTA

15,7 UYrto npencrapnseT coO0l U KaK UCTIONB3YeTCs KOJI XOMMUHTA?

39/18,28

2.46.8 Kak cocraBngercsa xkog XoMMmuHra?

20,2224,

26,30

11,13,15, |Kakue ommOKH MOXKHO HCIIPABHTh C MIOMOINBIO Koga X3MMHUHTa?

%9’17’19’ OT Kakux CBOMCTB KOJa 3aBUCHUT €r0 KOPPEKTUPYIOIIas CIOCO0-
HOCTB?

12,14,16

21.23.25, K%KI/IG OIMOKHA MOTYT BOSHUKHYTh IIPU COCTABJICHUH KOJ1a XIMMHH-

20 ra’
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JABOPATOPHASI PABOTA Ne 10
KOPPEKTHPYIOIIUE KOJbI. MUKJINYECKHUE KOJIbI

Heas padorbl: O3HaKOMIIEHHE ¢ OOIIMMH MPUHIIMIIAMH TTOCTPOSHUS U UCTIOJNb-
30BaHMS KOPPEKTUPYIOMIUX KOJIOB JUIsI KOHTPOJIS METOCTHOCTA HH(POPMAITHH, PACITPO-
CTpPaHsSIEMOHU MO TEJIECKOMMYHHMKAILIMOHHBIM KaHajaM. M3yuyeHue NMpUHIUIIOB IIOCTpOe-

HHUA NUKINYCCKUX KOAOB.

Ipumeyanue. s BBINONHEHHS JTabOpaTOpHOI pabOTHl Ha KOMIIBIOTEPE HEOO-
XOJMMO YCTaHOBUTH (haii
CyclicCode74.exe, KOTOpbIN HAXOIUTCS B apXuBe [Jukiuueckuii Koo.rar.

1. Onucanue J1adopaTopHOM padoTHI

1. 3yuuTh cBeJEHUS O MpOrpaMMe KOJUPOBaHUS MH(POPMALIMK C UCITIOIb30Ba-
HUEM LUKINYECKoro koja (manka JJokymenmayus). 3amyCTUTh IpOrpaMMy KOJHUPOBa-

Hus (nanka Mcnoansemoiii mooyas, dhaiin CyclicCode74.exe), puc. 10.1.
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o= mknnuecknii kog (7,4)

1. Beenute uncno X [0-15]: m

S|
2. [IeowuHoe NpencraeneHue X

3. Uuknuueckinid Koo CODGLLEHWA:
4. BHenpeHue crydaiHoi oLwmGKK:

5. CHHOpOM CODGLLEHKA:

6. McnpaeneHHoe coOGLEHME:

DK Brixon

Puc.10. 2. ['maBHOE OKHO TIPOTrPaMMBI

2. 3aKOIIHpOBaTB C IIOMOIIbIO IIHMKIIMYCCKOI'O KOIa HpGIIJ'IO)KGHHBIﬁ BapHuaHT

(em. eapuanmor 3a0anuii). JIns atoro B ctpoky “I. Beoume uucno X [0-15] BBOAMM

3amanHoe yucio. KogoByro Tabiuily COXpaHUTh U MEPEHECTU B JIMYHYIO MAaMNKy (IJIs

aToro HaxkumaeM onHoBpeMeHHO Ctrl+Alt+PrtScSysRq 3aTem Ctrl+V).

¢ Uacresecnnit iz 74) Lo is) @
13

| Beogwre sucmo X [3-15]

2 [lecwssos rpencTaanskms X

1101

3 Umcnamincxind 100 CoORUSMR

0011101

i Buagpewm cryunivod ausdor

0001101

& Cungpce cootugenmt

001

. VCNpaBnesH0s CoOMLEmE

r B 1 I §

Seone

Puc. 10. 3. [Ipumep 3anoHEHUS MTOJEN TJIABHOTO OKHA MMPOTPAMMBI

154



3. [Ipoananu3upoBaTh MOTYYCHHBIE PE3YNbTAThl U CHOPMYIHPOBATH aPTyMEH-

THUPOBAHHLIC BLIBO/IBI.

2. 3apanue

1. HOJ’Iy‘II/ITB CHUCTEMaTUUYCCKUI I_II/IKJ'II/I‘IGCKI/Iﬁ KO, UCIIOJIB3Yys IMPUBCACHHBLIC B

Ta6HHHe 10.1 IMOpoXKAArOIMKUC IMOJIMHOMBI, B COOTBECTCTBHUU C BAPUAHTOM, YKAa3aHHBIM

MPENOIaBaATEIEM:
Tabmuua 10.1
Bapuaum Llopooswcoarowuii norunom 3-eti cmenenu
1,7,13,19,25 1011
2,8,14,20,26 1101
3,9,15,21,27 1011
4,10,16,22,28 1101
5,11,17,23,29 1011
6,12,18,24,30 1101

Ilpumep: Paccmorpum koaupoBanue BocbMu3zHauHoro yucna 00011111, ITycte

JUIS. KOAUPOBAHMUS 3a/1aH MTOPOXKAAOIINI TOJIMHOM 3-€11 CTEIEHU
P(1,0) =1101, P(x) = 1 + x +x3

JHemam X3 G(X) na P(X), rae nadopmanuonnsii momuaoM G(X) = x 34 x4 + x>+ x8 +

X' x3G(X)=x0 +x"+x8+x%+x10

| X3+ X +1
X0 4+ 94 x8 4+ X7 + X8 x10 4+ x8+ X’ X'+ X8+ X4+ X2 +X +1
x? + x°
X2+ X7+ x°
X7
X°+ x4
X+ X3+ x2

X* + X3+ X% x* + X%+ X

X3+ X
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X2+x+1
R(x) =1

Haxoaum 3naueHne kogoBoro mojauHoMa F(X):

FX)=(x+ x" + x3+x+ x10) 01
Takum 006pa3om, OKOHYATEIIHPHO KOAOBasi KOMOWHAIIHS

012345678910

F(X) umeet Bux : :10000011111

KonTponbHbIe pa3psasi 100

10000011111

2. [IpencraBuTh B OTYETE KPATKUH TEOPETHUECKHA MaTepHall, B KOTOPOM OITHU-
caTh CIOCOO KOAMPOBAHMS U JEKOAUPOBAHUS MH(GOPMALMU C IIOMOILBIO IIUKINYECKO-
ro Koja.

3. [IpuBecTr UTOTH TPOBEJACHHBIX SKCIEPUMEHTOB MO KOJUPOBAHUIO C TIOMO-
mipto porpammsel CyclicCode74.exe .

4. OueHUTHh pe3yibTaThl OOHAPYKEHUS W HMCTPABICHUS OJMHOYHBIX OIIMOOK.
Craenatb BBIBOJIBI O KOPPEKTUPYIOIIEH CIIOCOOHOCTH UCCIIENYeMOTo KOa.

5. [IpuBecTn B OT4YEeTE OTBETHI HA KOHTPOJIBHBIE BOMPOCHI, B COOTBETCTBHH C
HOMEpPOM BapuaHTa, YKa3aHHBIM MPENOJaBaTEIIEM.

Bapuantel 3aganuii npuseaensl B Tadbmuue 10.2.
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Tadomuma 10.2

3,9,18,28 wugpposanue ungopmayuu.

Bapuanm Yucno
1,16 1
2,17 2
3,18 3
4,19 4
5,20 5
6,21 §]
7,22 7
8,23 8
9,24 9
10,25 10
11,26 11
12,27 12
13,28 13
14,29 14
15,30 15
KonTpoabHbIE BONPOCHI

Homep

BAPHAHTA

1,5,7, VYkaxuTe pa3nuuus TOHATHH: Koouposauue uHpopmayuu,

2,4,6,8, Onpenenute MOHITHS: pasHOMEPHbIE KOObl, HEePABHOMEPHbLE
20,22,24, Kkoowi, npeghuxchoe koouposanue, pazoenumoe Koouposauue, Cu-
26,30 cmemamuyeckue Koobvl, HecucmemamuiecKue Koobi.

11,13,15, OT KaKuX XapaKTEPUCTUK KOJa 3aBUCUT €T0 KOPPEKTUPYIOIIAs
10,17,19, |cmocoOHOCTB?

27

12,14,16

21,23.25, CpaBHuTe KOJBI XOMMHUHTa M ITUKIHYECKUE KOJBI MO 3¢ deK-
29 THUBHOCTH KOHTPOJISI [ICJIOCTHOCTH HH(POPMAITUH.
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JIABOPATOPHAS PABOTA Ne 11
METO/bI C’KATUA IO HIEHHOHY U XADDOMEHY

]_le.]'[b paﬁon: O3HaKOMJICHHE CO CTaTUCTHYCCKUMH IIpUHOUIIAMHA CKATHA HUH-

dbopmaruu ¢ ucnonb3oBanueMm Meto10B lllenHona-®ano u Xagdpmena.

IIpumeuanue. JIns BBITIOJIHEHUS J1aOOPATOPHOUM pabOTHl Ha KOMIIbIOTEPE HEOO-
XOAMMO yCcTaHOBHTH (aitn Shannon-Huffman.exe, xoropsiit HaxonuTcs B apxuBe Me-
moowl cocamus no lllennony u Xaggmeny.rar.

1. Onucanne Ja60paTopHOi padoThHI
PaboTa BBITIOJIHACTCS Ha MEPCOHAIBHOM KOMITBIOTEPE C UCITOJIB30BAaHUEM IPOTIPAMMBbI
Shannon-Huffman.exe. IlporpamMmma npenHa3HadeHa JJIs JEMOHCTPAIIMK METOOB CKa-
THS WHGOPMAIMU C HUCIoJIb3oBaHueM alroputMoB lllenHona-®Pano m XaddmeHa

(puc.11.1).

= Hognpoeanne meToaom llle HHoHa » Xadupmana

dafin Metoa  Adankms  Momowe

HoHoOHBIA TEKCT: HMCND CHMBONOE KOQWMPYShbls 58 o0KH pas (1 E:

PESHJ'IbTaT aHanNnH1=a:

BepoATHOCTE | Hucao cUMEBONOE | CHMEDN | Ko

JarooHpOEaHHEIR TEKCT:

Puc. 11. 1. 'maBHOE OKHO TTpOrpaMMBbI

st paboThl ¢ mporpaMMoi MOJIb30BaTelIeM BbIOMpaeTcsi TpeOyemblii MeToA

cxatus, puc. 11.2.
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ES Ko ampoeanme smeToa0m LlennoHna M XaduwaaHa E]

Dhafin @ AHanns MNoMoule
Mmoo HER TEKA:TI\ Yoo cHMBOA0E KogHpYSteld 33 aauH pas [ E:

PES':I.I'IbTaT SHanNnHIa:

BepoarHocTE | HHCNo GHMEON0DE | Crrison | Foon

BaroaHPOEaAHHEBIN TERKCT:

Puc. 11. 2. BeiGop MeToza cxxatus

Jlanee B okHE mMporpaMMbl McxoO0HbIli meKcm 3alUChIBA€TCA COOOIECHHE
MIPOU3BOJIBHON TMHBI (WM 3arpy’kaeTcs COOOIIeHUE U3 3apaHee MOArOTOBIICH-
Horo (aitna B ¢popmate .txt). [locne 3Toro He0OXOAUMO yKa3aTh YUCIO CUMBO-

JIOB, KOAUPYEMBIX 32 OJIMH pPa3.

JIist mojcyeTa BEPOATHOCTH TOSIBJICHUSI OYKB BO BBEICHHOM COOOIIECHUU
P, onpeneneHust SJHTPONUU UCTOYHUKA COOOIIeHUN H, cpeaHero 4ucia CUMBO-
JIOB TIPY KOJAMPOBAHWUU OFHOM OyKBBI cooOmieHus L, HeoOxonumo BIOpaTh 3a-

KJIaAKy Aunanus.



a5 Koguposarne metogom Wenrona n Xaddnana (5]

Qaiin  Metog Ananu:z

Wexonmei TexeT: ﬁ HCno CHMBONDB KOQMPYEMbIX 33 OIAH Pas | 3:

PE-’S‘{]'IhTET gHanWaa.

BeposTHocTs | Yucno cumeonos | Cameon | Koa

33KOAMPOBEHHEIR TEKCT:

Jlns onpenenenust 3pHEKTUBHOCTH KOAUPOBAHUS PACCUUTHIBACTCS MU30bI-

TouHOCTh Koja (L-H).
YToObl BBIATH W3 JAHHOW MPOTPaMMBbl JOCTATOYHO BBIOpATh 3aKIIAJKY
Dauin 1 nanee Buixoo.

Ilpumep 1.
HcxonHoe coollieHne aboesscececc00000eeeee, COCTOSIEE U3 CHUMBOJIOB
mecTUOYKBEHHOTO ayipaBuTa

A ={a, 6, 8, 2, 0, e}, 3akoIUpyeM, UCNOIL3ysa MeToa Xaddpmena. Onpene-

JIIEM BEPOATHOCTD IMOSABJICHNA CHMBOJIA B HICXOJHOM COO6H_I€HI/II/I

P =n/N,

rJ1e N — YKCJIO TIOBTOPOB CUMBOJIA B cooOIieHnr, N — jTiHa COOOIIeHMS.

BrimuceiBaem B cTos10€11 BCe CHMBOJIBI ayipaBUTa B TOPSIKE YOBIBAaHUS

BEPOSTHOCTU UX TOsiBJIeHUS B TekcTe (Tabmuma 11.1).
Ta6nuna 11.1
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YUCIIO
CAMBOIL \opTopenuii B}BI%%%T'
TAaHHOM CO000-
[ICHUU
0 5 0,25
e 5 0,25
2 4 0,20
8 3 0,15
3] 2 0,10
a 1 0,05

HOCHG,HOB&TCHLHO O6’I)GIIHHHSI ABa CHMBOJIa ¢ HAMMCHBIINMH BCPOATHO-
CTSIMU ITIOSIBJICHUS B HOBBIM COCTaBHOM CHUMBOJI, BCPOATHOCTD IMOABJICHUA KOTO-
POTO MMoJaracTcAa paBHOﬁ CyMMC BepOHTHOCTCﬁ CoCTaB/IOmMux €ro CMMBOJIOB, B
KOHIC KOHIOOB MBI IIOCTPOHUM ACPCBO, K&)I(IIBIﬁ Y3CJI KOTOPOIro UMCCT CyMMap-
HYIO BEPOSATHOCTb BCCX Y3JIOB, HAXOJAAMIUXCS HUKE HETO. HpOCJ’I@)KI/IBaCM ITYThb
K KaXXJIOMY JIUCTY ACPCBA IIOMCYAA HAIIPABJICHUC K KaXKIOMY Y31y (HaHpI/IMep,

Harpaso - 0, HajeBo -1).

0.55 ;
045 |045S10

0 30 0 30
025 | 025 (025
B 0 025 1025
X2 0925 o R
< U2 g2 020
3 020 (15
o & £ )
X Ulild 015
X 0 1lf|]J
% 005
055 /\ 045
71 0\
. R 030 4025
X1 10 \
; ) l 0 —
%2 0] 015,015 (x1)
%3 00 =N =
’ (%)010 005 025 X\ 0.20
% 111 - VN /10
:':l ]1':’1 /—K\ A /—4.‘ /h
2 1 -
| &5 ) X2 X
% 1100 s <\_,) (\_—-) L-)
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CpejiHee KOJIM4eCTBO CUMBOJIOB Ha OYKBY COOOLLIEHHS

L= ) P(i)n(i)=2*2%0.25+2%0.20+3*0.15+4*(0.10+0.05)=2.45,

i=l

rae
n(i) — KOJMYECTBO 3HAKOB B KOJIOBOH KOMOMHALMH /-0 CUMBOJIA andaBuTa
P(i) — BepoOATHOCTb NOSIBJIICHUS i-r0 CUMBOJIA andaBuTa.

DHTpONUS:

n l
H= P(i)log——=2.425
2P lee 5
3navenue u3dsirouHoctu kona (L-H) = 0.025.

CpaBHI/IBaeM IMOJYYCHHBIC JAHHBIC C PC3YJIbTaTaMH pa6OTLI IIpOorpaMMmabI

(puc.11.4)

u- Kognpoeanwe metogom WenHona u Xaddumara
$aiin  Metog Anannz  Momowbs
Wexonmsid TexeT:
af0BEEEMTTT ALonIEEEes
PesyneTaT aHanuza:

BepoatHocTe | Ycno cumeonos | Cumeson | Kon
0,25 5 a 10
0,25 5 > 0
0.2 4 r 1]
0,15 3 B 110
0.1 2 f 1111
0.05 1 a 1110

H=242321967233551 , L= 245 L- H =0,0267303276644325

2aK0oOMpOBaHHLIA TEKCT:
11101111111111011011 0000000001 01010101001 010107101
Puc. 11. 4. IIpumep koarpoBaHus
Ilpumep 2.
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3akoaupyem ucxogHoe coodrmenue (cm. I[lpumep 1), HO UCTIONB3YS METOT
[Ilennona. BeimuceiBaeM B CTON0€1] BCE CUMBOJIBI B IOPSAKE yObIBAaHUS BEPOST-
HOCTH TOSIBJICHUS UX B TEKCTE;

[TocnenoBaTenbHO JEIUM MHOKECTBO CHMBOJIOB HA J[BAa MOJMHOKECTBA
TaK, YTOObI CyMMa BEPOSATHOCTEH MOSBICHUS] CUMBOJIOB OJTHOTO MOJMHOXKECTBA
OblJla MPUMEPHO paBHA CyMME BEPOSITHOCTEW MOSIBICHHS CHMBOJIOB JPYroro.
JI1sl HUJKHETO MOAMHOKECTBA KaKJIOMYy CHMBOJTY npunucbkiBaeM "0", miist Bepx-
Hero — "'1". JlanbHeimme pa3OMeHHsT TOBTOPSIOTCS 0 TeX MOp, IOKa BCE IMOJI-

MHO’KECTBa He OyIyT COCTOSTh U3 OAHOTO AteMenTa (Tadymma 11.2).

TabOmuma 11.2

YHCJIO
CHM- |[IOBTOPEHUU|BEPOST- Kox Illernona
BOJI B IJaHHOM |HOCTb

COOOIIEHNHU
0 5} 0,25 1 1
e 5} 0,25 1 U
2 4 0,20 U 1 1
8 3 0,15 U 1 U
4] Z 0,10 U U 1
a 1 0,05 U U U

Cpeousis Onuna nouyyeHHo20 kooa byoem pagha

Cpennee KOJIMYECTBO CUMBOJIOB Ha OYKBY COOOIICHHMS:

L=Z n(i)*P(i)=0.25%2+0.25%2+0.2*3+0.15%3+0.1 *3+0.25*3=2.5

i=1

OHTpPOIHUS:

CpaBHHMBaeM TIOJIyY€HHBIE [aHHbIE C pe3yJbTaTaMu padOThl MPOrpaMMbI

(puc.11.5)
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o Kogwposanne metogom lennona n Xaddimana (=3
@ain  Metog Ananuz  Momowe

WMexonHbii TekcT: Yucno cHMBONOE KOOMPYEMbIX 33 OOMH P33 |4 3:

abGesErTTT AllAnEeaee

P&S",’J’IhTET aHanusa:

BepoATHOCTE Yucno cMmMsonos Cumson Koo

0.25
0.25
0.2
0,15
0.1
0.05

10

011
010
001
000

— MG s i en
oW om o

H=242321967233551 . L=25, L - H = 0,0767203276644518
3aKOOMPOBEHHEIA TEKCT:

00000100101001007100110110711011111111111110710101010

Puc. 11. 5. [Ipumep koaupoBaHus

2.3axanue

O3HaKOMHTBECS CO CBeICHUSAMH O mporpamme Shannon-Huffman.exe,u

paccMOTpeTh MPUMEPHI AIPPEKTUBHOTO KOJTUPOBAHIH HH(DOPMAIIHH.
1. 3anmyctuth mporpammy Shannon-Huffman.exe, npennasHadeHHYO IS
JEMOHCTpAIA METOJIOB CXKaThs WHPOPMAIMU C UCIOIH30BAHUEM AJITOPUTMOB

[[Iennona-®ano u Xaddmena.

2. BBINOTHATE MPEAI0KCHHBIC 3aJaHHS:
1). Yucno cumBosioB andasuta K = m (M— HOMEp BapHaHTa).

CocTaBUTh TaAKOE UCXOJHOE COOOIICHHE, YTOOBI

a) CUMBOJIBI anaBUTa BCTPEYAIHCH B COOOIIEHUN C PABHBIMU BEPOSITHO-

CTSIMHU;

b) cumBoIBI anaBuTa BCTPEUATUCh B COOOIIEHUN C Pa3HBIMH BEPOSITHO-

CTsIMU.

2). BBecTr pou3BOJIBLHBIN CBSI3HBINA TEKCT HA PYCCKOM SI3BIKE.
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OTO0 MOXET ObITh MOCIOBMIIA, CTUXOTBOPEHUE WM MPOU3BOJIBHBIN TEKCT.
Hcnone3ys pe3yapTaTsl pabOTBHl MPOrpaMMBbl, CIAEAYyET MpPOaHATU3UpPOBATh all-
(aBUT BBEIEHHOIO COOOILEHUS: MOJACYUTATh KOJUYECTBO CUMBOJIOB aji(haBUTA,
3HAYEHUE PHTponUU H, cpeaHee KOJIMYECTBO CUMBOJIOB Ha 3HaK L mpu neno-

YUCJICHHOM KOJUPOBAHHUM.

3. CoxpaHuTh B OTYETE HKpPaHHbIE (POPMBI, JTEMOHCTPUPYIOLINE MPOLECC
cokaTus uHpOpMaInu.

4. OtyeT 1o 1abopaTOpHOU paboOTe OJKEH COAEpPKaTh Pe3ybTaThl aHA-
nu3a nmporpaMmMel Shannon-Huffman.exe npu koaupoBaHum; aaropuT™ MOCTPOE-
Hus koja Xapdmena u lllenHoHa ¢ mpyMeHEHUEM 3HAHUN MO TaHHOW TEMaTH-
K€; pe3yJbTaThl CPAaBHEHUS PA3IUYHbIX METOJOB KOAUPOBAHUS; BBIBOABI 00 3(-
(EKTUBHOCTH UCIIOJIb3YEMBIX METOAOB CIKATHUS.

5. IIpuBecty B 0TYETE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, B COOTBETCTBUU
C HOMEPOM BapHaHTa, YKa3aHHBIM IIPENIOIABATEIIEM.

Bxitounts B oT4eT 0 1abopaTopHO paboTe BBHINMOJHEHHBIC 3aMaHus 1, 2,
Bapuantsl 3a1aHuii

3adanuel.

CooO111eHre COCTOUT U3 MOCIEA0BATENIBHOCTU IBYX OyKB A u B, BeposT-
HOCTH TOSIBJICHHS KaXKJI0M U3 KOTOPBIX HE 3aBUCSAT OT TOTO, Kakas ObLIa mepeja-
Ha panblie, U paBHbl 0,8 u 0,2 cooTBeTcTBeHHO. [Ipon3BeauTe KOAUPOBAHUE MO
meronay lllenHona: a) oTAenbHBIX OYKB; 0) OJOKOB, COCTOSIIMX U3 JBYXOYKBEH-
HBIX COYETaHMi; B) OJOKOB, COCTOSIIMX M3 TPEXOYyKBEHHBIX coueTtanuil. Cpas-

HUTE TIOJIyYeHHbIE KOBI 1O UX 3 (PEKTUBHOCTH.

3aoanue 2.

CocTaBbTe TEKCT, KOTOPBIH OBl COOTBETCTBOBAI JIAaHHBIM, IIPUBEACHHBIM B
Tab6aune 11.3.

Hcnonp3ys nporpammy Shannon-Huffman.exe 3akomupyiite TekcT MeTO-
nom Xaddmena.
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Tabomuna 11.3

Homep Bapuan- YUCJIO CHUM-
Ta BCPOATHOCTDH CHMBOJI BOJIOB

0,333333333 |o 2
157 0,166666667 |r 1

T 0,166666667 |p 1

3,9,12,14,18,28

0,166666667 |n 1

0,166666667 |a 1

0,25 e 2

0,25 T 2
2,4,6,8,16,21 0.125 5 1
20,22,24,

0,125 1 1
30

0,125 P 1

0,125 a 1

0,25 p 2

0,25 a 2
11,13,15, 0.25 s >
10,17,19,23,25

0,125 T 1

0,125 e 1

3aoanue 3.

st BapuanToB A),b),B) (cm.puc.11.6 u Tabmuia 4) coctaBbre Koa Xad-
dbmena. Caenaiite mojcyeT CpeHEr0 KOJIMYECTBA CUMBOJIOB Ha 3HAaK; U30bI-
touHoctH (L — H); u oTHOCHTEIbHOM M30BITOYHOCTH TOMy4eHHoro koaa (L — H)
/| L. CpaBuute nosryuennble 3Hauenus ¢ L, H, (L-H) mnsa xoxa IllenHona, cue-

JIAaNTE BBIBOJIBIL.

166



AN

PesyneTaT aHanuza:

BepoAmHoCcTE | Yvcno cumBonoe | Cimeon | Koo
0.4375 7 a 1
0,1875 3 ] 10
0,1875 3 r 1]l
0,125 2 ] 001
0.0625 1 i} 000

H=205242128332936 , L = 21875, L - H = 0,135078716170635

b)

PesyneTat aHanusa:

BepoRTHOCTE | Yycno cMMEONOS | Cumeon | Koo
0,357142857142857 b K 11
0,285714285714286 4 2 10
0.142857142857143 2 * 01
0,142857142857143 2 3 010
0.0714285714285714 1 M 0o
H =21209520310264 , L =2.28571428571429 L - H =0,164762254687883
B)

Pesynetat aHanusa:

BepoRTHOCTE | Yyucno cMMEQNOE | CumBon | Koo
0.363636363636364 4 n 11
02737272727 272873 3 o 10
0.181818181818182 2 M 01
0.0905050903050909 1 H 001
0.0905030903090909 1 n 000

H =211807320534571 , L =2,18181818181818 , L- H = 0,0637359724634737

Puc. 11. 6. Bapuantsl 3aanuii
Tabmanma 11.4

Howmep 3aJaHue

BApUAHTA

1,5,7,
3,9,
12,14,18,
28

3adanue 3. BapuaHt A).
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%()4 ’262823 3aoanue 3. Bapuant b).
24,25
30
1%’13’15’ 3aoanue 3. Bapuant B).
21,10,17,
19
Homep KOHTPOJIbHBIE BOIIPOCHI
BApUAHTA
é’gzé - Kakue koAbl MO3BOJISIIOT TPOU3BOAUTE OJJHO3HAYHOE JEKOIUPOBAHUE
A naxxe 0e3 KCIOJIb30BaHMs paszaeiuTesibHoro cumBonia? Ilpusegute
[IPUMEPBI TAKUX KOJIOB.
2,4,6,8, HazoBute yciaoBUs MOCTPOEHUS ONTUMAIBHBIX KOJIOB.
20,22,24,
26,30
11,13,15, (C xakoil el UCMONb3YIOTCS 3(PPEKTUBHBIC KO/bI, U KAKUE U3 HUX
1017.19. Bam N3BECTHEI?
27
12,14,16
21935 [TepeunicuTe OCHOBHBIE METOIBI CoKaTHsS HH(POpMaIu 6€3 OTePh.
29
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BBEJAEHUE

JlaHHbIE METOJIMYECKHE yKa3aHHs HalpaBiIeHbl Ha OOy4E€HHE CTYAECHTOB OCHOBAM CaMOCTOSITEIbHOMN
pabotbl. CTyaeHT [OJDKEH HAy4dyUTbhCSd CaMOCTOSITEJIbHO — OBJIAJEBaTh HOBOW  HAayYHO-TEXHUYECKON
uHpopmanuer, 4rodbl y Hero Obula cOpMUpOBaHAa IOCTOSHHAs IOTPEOHOCTh K HENPEPHIBHOMY
caMm000pa30BaHUIO.

CamocrosTenbHas paboTa — 3TO, IIpeXkae Bcero, ydeOHas NesTeIbHOCTh CTYACHTA, HalpaBIeHHAs Ha
npuobpeTeHue 3HaHU|, HABBIKOB I YMEHHIA, 03 HeToCpeICTBEHHON NOCTOPOHHEH momoniu. CaMocTosITeTbHAs
pa0oTa cTyJeHTa HEe OrPaHUYMBAETCS TOJIBKO BPEMEHEM IPOBEAEHHUS CaMOIOJIrOTOBKH, OHA UMEET MECTO Ha
T000M TIJIAHOBOM 3aHATHU: JIEKLWH, MPAKTHYECKOM 3aHATHH, JabopartopHoil pabore. D¢p(PeKTUBHOCTH
CaMOCTOSITENIbHOW pPabOThl B OOJbLIEH CTENEHM 3aBUCUT OT OpraHu3aluu padoThl CTyAEHTa B Yachl
CaMOIIOATOTOBKH.

[Tepen HavarzoM Kypca LienecooOpa3HO O3HAKOMUTBCS CO CTPYKTYpOHW AMCLUIUIMHBI HAa OCHOBaHHUM
IIPOrpaMMBbl, a TaKXE C IIOCIEN0BAaTEIbHOCTbIO M3yueHUs TeM U uX o0beMoM. C IIeNbl0 ONTHMAalbHOU
CaMOOpPraHU3alM HEO0O0XOAUMO COIMOCTAaBUTh 3Ty MH(OpMaIUIO ¢ rpadMKOM 3aHATUH U BBIABUTH Hambolsee
3aTpaTHbIC TI0 BPEMEHHN U 00hEMY TEMBI, YTOOBI 3apaHee ONPEICIIUTh s ce0st TepHOoIbl 0OBEMHBIX 3aJaHHN.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSATEJBbHOM PABOTHI

Ilenp OCBOEHUS TUCHMILIMHBI - (pOpMUpOBaHHE y OOy4aroIMXcs KOMIIETEHIMH, MpelycMOTPEHHbIX
®I'OC BO, uto pocruraercs B mpouecce (HOpMHUpPOBaHMS Yy OOYYaAIOLIUMXCS YETKOIO MHUPOBO33PEHHUS O
€CTECTBEHHO-HAyUYHOW KapTHMHE MUpPA HA OCHOBE MOHSATHUH, 3aKOHOB U TEOPUH COBPEMEHHOH M KJIACCHUYECKOU
¢u3uku; GopMHUPOBaHUS MPEICTABICHUNA O METOJOJIOTMH HAyKH Ha MPHUMEpPE KJIACCHYECKOW M COBPEMEHHOU
HKCHEPUMEHTAIbHON U TEOPETUYECKON (PU3UKH; aJanTaluy 00ydaromuxcs K BOCIPUATHIO MaTepuaia y4eOHbIX
IVCLIUIUIAH, 0a3UPYIOMIKXCS HAa (PU3UIECKUX MPUHIUIIAX, 3aKOHAX, SBICHUSAX U MOJCIISX.

CamocrosTenbHas paboTa BBIIOIHIETCS C LEbI0 MOTY4YEeHUS U 3aKpeIUICHUs 3HaHUM, TPpUOOPETEeHHbBIX
IIPU U3YyYEHUH TEOPETUUYECKOr0 MaTepuraia.

2. KOHTPOJIBHBIE TOYKH 1 BU/Ibl OTYETHOCTHU IO HUM

KoHTponbs KkayecTBa M CPOKOB HM3y4eHHME TEM JIEKIUI BBIMOJHAETCS B COOTBETCTBUU C Yy4eOHBIM
rpaduxkoM. OdopMmisieTcs B BUJIe KOHCIIEKTUPOBAHUS TEKCTA.

KoHTponb kayecTBa U CPOKOB BBIIOJIHEHUS MPAKTUYECKUX 3aJaHUM OCYILECTBISETCSI B COOTBETCTBUH C
yueOHbIM rpaduxom. OdopmisieTcss B COOTBETCTBUH C 3a/laHUEM.

KoHTpons kadecTBa caauM JAOKJala OCYILECTBIISETCS B COOTBETCTBUU C YYEOHBIM TIpapHUKOM.
OdopmitsieTcst B COOTBETCTBUH C 3aJJaHUEM.

YcneBaeMoCTh CTYIEHTOB IO KaKIOW IUCUUIUIMHE OLICHMBAETCA B XOJ€ TEKYILEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

3. METOAUYECKHUE PEKOMEHIAIIUU 110 U3YUYEHUIO TEOPETUYECKOI'O MATEPUAJIA

N3yuenune mo00ro paszmena WIM TEMbl ClIeJyeT HadMHATh C O3HAKOMIJIEHHS C BONpOCAMH IIIaHa
M3y4eHUs TeMbl. TeopeTHUecKuil wmaTepuall TPENCTaBiIseT COOO0W KOHCIEKT JIEeKIHMH, COJepIKaIluil
HEoOX0oauMBIA HaOop yTBepxkaAeHUH U (opmyn (0e3 AeTanbHBIX NOAPOOHOCTEH), HO C MOAPOOHBIM
00OCHOBaHHWEM WX WCIOJB30BAHUS TIPU PEIICHHH KOHKPETHBIX AIKOHOMHYECKMX 3amad. [lpm wu3ydeHun
MaTepuaja HeoOXOJMMO IMOMHMO JIEKIIMOHHBIX MaTepUalIOB HCIOJIb30BaTh PEKOMEHIYEMYI0 OCHOBHYIO MU
JIOTIOJIHUTEBHYIO JTUTEPATypy JUIsl TyUIIero YCBOSHHS MaTepHraia.

OcBauBaTh TEOPUIO CJEIyeT B COOTBETCTBHH C TOW IOCIEI0BATEIBLHOCTHIO, KOTOpasl MpE/ICTaBlIeHa B
I1aHe Jiekuuu. MeTtonka paboThl C JIMUTEpPaTypoi MpeaycMaTpuBaeT BEJEHUE 3alKCU MPOYUTAHHOTO B BUJE
IUIaHA - KOHCIEKTa, OMOPHOT0 KOHCHEKTa. DTO MO3BOJIUT CHENaTh 3HAHUS CUCTEMHBIMH, 3a(DUKCHPOBATH U
3aKpEeNHTh UX B IAMSTH.

Jis  yCIIeIIHOTO OCBOGHHMS JUCLUMIUIMHBL, HEOO0XOAMMO CaMOCTOSITEIbHO JETAIbHO H3y4YHTb
IIPEJCTAaBICHHBIE TEMBI 110 PEKOMEHAYEMbIM UCTOYHUKAM HH(popManuu. [Ipy MoAroToBKe K 3aHATUAM CIELyeT
PYKOBOJICTBOBATHCS YKa3aHUSMHU M PEKOMEHIALMSAMHE MPETOAaBaTENs, UCIIOJIb30BaTh OCHOBHYIO JIUTEPATYPY U3
IPEJCTaBICHHOTO MM chnucka. J{ias HambOosiee rIyOOKOro OCBOEHMsI JUCLMIUIMHBI PEKOMEHAYETCs HM3ydaTb
JIUTEpaTypy, 0003HAUCHHYIO KaK «IOMOJHUTENbHAs» B MpencTaBieHHoM criucke B PI1/I.
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Bomnpocs! 1J1s1 HOATOTOBKH K YCTHOMY ONPOCY TeKyIero KoHTpoJs (cmorpu B PII/I)

Kpurtepuu oneHKH yCTHOr0 onpoca

[TonHOTa OTBETa HA MOCTABJICHHBIH BOIPOC, YMEHHME HCIOJIb30BAaTh TEPMHHBI, MPUBOAUTH HPUMEPHI,
Jie71aTh BBIBO/IBI.

3a KaxIpIi OJI0K B cyMMe 00ydaromuiicst JOHKEH MoMy4duTh 25 6amnos, u3 Hux 10 —3a YCTHBIM onpoc
Ha NPaKTHUYECKUX 3aHATHSX, [ - BBIIOJHEHUE TECTOBBIX 3aJaHUM, 8 — BBIIOJHEHHUE CUTYALIMOHHBIX 3aaHUH.

Kpurepuu nonydeHus: OLEHKU:

- pe3ynbTaT, CoAEpKAIN MOIHBIN IPABUIIBHBINA OTBET — MAKCHUMAJIbHOE KOJIMYECTBO 0alJIOB;

- pe3yabTar, COoAEpKAIIMK HETOJNHBIA NMPaBWIBHBIA OTBET (CTENEHb IMOJHOTHI OTBeTa — Ooiee
60%) uu OTBET, COAEPIKAIINN HE3HAYUTEIIbHBIE HETOUHOCTH— 75% OT MaKCHUMAaJIbHOT'O KOJIMYECTBA OAJIIIOB;

- pe3yJIbTaT, COACpKAIIUNA HENOJHBIM TPaBUIIbHBIN OTBET (CTENEHb NMOJHOTHI 0TBeTa — OT 41 110 60%)
WIH OTBET, COZIEPKAIIMN 3HAUUTEIbHbIE HETOUHOCTH -50 % OT MaKCHMaJIbHOTO KOJIMYECTBA OALIOB;

- pe3yabTaT, COJACPIKAIIMN HEMOJIHBIA MPAaBUIBHBIA OTBET (CTENEHb MOJHOTHI OTBeTa — MeHee 41%),
HENpaBUWIbHBIA OTBET (OTBET HE IO CYIIECTBY 3aJaHusA) MM OTcyTcTBUE oTBeTa — 0 % OT MakCHMMajabHOIO
KoJIn4yecTBa 0ajioB.

4. METOAUWYECKHUE PEKOMEH/JIALIWHA IO MOATI'OTOBKE K IPAKTUYECKHUM 3AHSITUSM

[Iporiecc MOATOTOBKM K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHSM BKIIIOYACT M3YYCHHUE HOPMATHUBHBIX
JIOKYMEHTOB, 00sI13aTCIIBHOMN ¥ IOTIOJTHUTEIHLHOU JIUTEPaTyphl IO pacCMAaTPUBAEMOMY BOTIPOCY.

HenocpeacTBeHHOE TIPOBEICHUE MTPAKTHYECKOTO (CEMUHAPCKOTO) 3aHSATHS MIPEIOJIAracT:

- WHJIMBUAYaJIbHBIC BBICTYIUICHUSI CTYJICHTOB C COOOIICHHSIMHU IO KaKOMY-JTMOO BOIPOCY M3ydaeMoi
TEMBI;

- (ppoHTaTBEHOE 00CYXKIEHHE paccMaTPUBAEMOU TPOOIEMbI, 000OIICHHUS ¥ BHIBOJIHI;

- peleHHe 3a/1a4 M YIPaKHEHUH 10 00pasily;

- PCHICHUC BApMAHTHLBIX 3a1a4 U ynpa)KHeHI/If/'I,

- pCIlICHHE CUTYAIIMOHHBIX 3aJIaHHIA;

KpMTepMM OoueHUBaAHUA OTBETA Ha NPAKTUYECKOM 3aHATUU
OneHo4HoE Cpeacreo

Ixana oueHnBaHUA
OTBeT Ha BONPOCHI K MPAKTUYECKOMY 3aHATHIO

OTJINYHOE YCBOEHHUE Komnerennus (1) wim ee yactb (M) cOpMUPOBaHbI Ha BBHICOKOM YPOBHE
(BBICOKMH (ypoBenb  3). OOyuarouuiics  JI€MOHCTpUpYET  CPOPMHUPOBAHHBIE
/TpOABUHYTHIH CHCTEeMHBIE 3HaHUA, CPOPMUPOBAHHBIE YMEHHUSI OTOMPATh, aHAITU3UPOBATH,
YPOBEHbB) OLICHKA 0000mare,  KiIaccu(UIUpPOBaTh, HMHTEPIPETUPOBATH  WHGPOPMAIHIO.
COTITUIHOY Teopernueckoe copepkaHMe Marepuajla OCBOCHO IOJHOCTBIO, 0e3

po6esoB, HEOOXOIUMBbIE MPAKTUYECKUE HABBIKK PAOOTHI C OCBOEHHBIM
3 banmna MaTepuajoM B OCHOBHOM C(OpPMHpPOBaHBL, BCE HPEIYyCMOTPEHHBIE

HpOFpaMMOfI 06yquH;1 y‘-IC6HLIC 3aaHusl  BBIIIOJHCHBI, Ka4YC€CTBO
BBLINOJHEHUS OONBIIMHCTBA U3 HHUX OLICHCHO YHCJIOM 6aJ'IJ'IOB, OMU3KUM K
MaKCUMAJIbHOMY; 06y‘-IaIOH.IPIfIc5I T'paMOTHO " JIOTUYCCKU CTpOﬁHO n3jaaract

MaTepua.

XOpolIee YCBOECHUE Komnerenmus (-u) win ee (ux) yacTh(-u) cHOpMUPOBAHBI Ha CpEAHEM

(TIOBBINIIEHHBIH ypoBHE (ypoBeHb 2). OOydyaromuiicss JeMOHCTpUpYeT oOIIue, HO He

YPOBEHB) OIIEHKa CTPYKTYpUPOBaHHBIE 3HaHUS, YAaCTHYHO C(HOPMHUPOBAHHBIE YMEHHS

«XOpOILO» oTOMpaTsb, aHaJIN3UPOBATh, 000011aTH, KJ1accu(puIUpoBaTh,
MHTEepIpEeTHpoBaTh HHPopManuio. TeopeTnyeckoe copep)kaHue Marepuania

2 banna OCBOEHO TMOJIHOCTHbIO, 0€3 MpOoOesioB, HEKOTOpPbIe MPAKTUYECKHE HAaBBIKU

paboThl ¢ OCBOCHHBIM MaTepuaaoM c(HOpPMHPOBAHBI HEIOCTATOYHO, BCE
MIPelyCMOTPEHHBIE TPOTrPaMMOI 00yUeHHs yueOHbIE 3a/1aHUs BBIOJHEHBI,
HEKOTOPBIC BUJIBI 32/IaHUI BBIMIOJTHEHBI C OIIMOKaMU




HETOJIHOE YCBOCHHE Kowmmerenmus (-u) wim ee (ux) vactb(-u) chopmupoBaHbl Ha 06a30BOM
(moporoBoe) OlleHKa ypoBHe (ypoBeHb 1). OOydarommuiicss JeMOHCTpUpYyeT ¢dparMeHTapHbIC
«yIOBJIIETBOPUTENBHO» | 3HaHHUA, C€1a00 CPOPMHUPOBAHHBIE YMEHHS OTOMpaTh, AHAIM3HPOBATH,
0000marp, KiIacCUPUIUPOBATh, HHTEPIPETUPOBATH  HMH(POPMAIIHIO.
1 bamn Teopernueckoe conepkaHue MaTepranta OCBOCHO YaCTHYHO, HEOOXOAUMBIE
MPAKTUYECKHE HAaBBIKA PAOOTHl C OCBOCHHBIM MaTEpHAIOM B OCHOBHOM
copMHPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMO 00yUIEeHHUs
YUeOHBIX 3aJlaHUi BBIIIOJHEHO, HEKOTOPBIC W3 BBITIOJHECHHBIX 3aJaHUH,
coJiepKaT OMMOKHY; MPU U3JI0KEHUH MaTepHajia o0yJaroluncs TOIyCKaeT
HETOYHOCTH, HEJIOCTaTOYHO TMpaBHIIbHBIC (HOPMYITHUPOBKH, Hapyliaet
MOCTIeIOBATEIBHOCTD B U3JIOKECHUN

orcyTrcTBue ycBoeHuss | Kommerenuus (u) win ee yacth (u) He copmupoBanbl. OOyuaromuiics

(HHXe OpPOroBOro) JIEMOHCTPUPYET  OTCYTCTBHUE  3HAHUM,  KpailHE  pa3pO3HEHHbIE
OLICHKA MPEJCTAaBICHHS, OTCYTCTBHE YMEHUI WM KpaiiHe ciabo chopMHUpOBaHHBIC
«HEYJIOBJICTBOPUTEIbH | YMEHUS OTOMpaTh, aHaJIM3MpPOBaTh, 00001aTh, KJIACCH(PHUIHUPOBATH,
o» uHTepHpeTHpoBatb  uHMopManuio.  OOywarommiicss  JI€MOHCTPUPYET

OTCYTCTBHE 3HaHUI, KpallHE pa3pOo3HEHHbIE NPEICTABJICHUS, OTCYTCTBUE
0 bamnos YMEHUH WM KpaitHe cinabo chopMHpOBaHHBIE YMEHHsS OTOMpATH,

aHaJM3UpOBaTh, 0000maTh, KiIacCU(UIUPOBATh, HHTEPIPETUPOBATH
uHpopmanuto. Teoperndyeckoe cojepKaHWe MaTephaia He OCBOCHO,
HEeoOXOUMBIE TMPAKTUYECKUE HaBBIKM pPadOTBl HE CHOPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMON  OOYYeHHUs Y4eOHBIX
3aJlaHui HE BBINIOJIHEHO, JIN0O KaYeCTBO MX BBIMOJIHEHUS OLIEHEHO YHCIIOM
O0amioB, OMM3KMM K  MUHUMaJbHOMY; TPH  JIOTIOJHHUTEIBHOU
CaMOCTOSITENILHOM paboTe HajJ MaTepuansoM Kypca BO3MOXKHO MOBBILIICHHE
KAauyecTBa BBIIOJIHEHUS YUYEOHBIX 3aJaHUN

5. METOAUYECKHUE PEKOMEHIAIIUU 110 IOAI'OTOBKE PE®EPATA

K camocrostensHOl paboTe OTHOCHTCS HaNMCaHUE U 3allliTa JoKiIaaa B cemectpe. [loaroroska goknana mo
JMCLUIUIMHE - OIUH U3 OCHOBHBIX 3TAlOB y4eOHOTO mpolecca B 00y4eHUHU CTYJEHTOB, KOTOPBIM HEOOX0AUMO
MPUOOPECTH HABBIKM CAaMOCTOSITENILHOTO MCCIIEIOBaHUS U MPEACTABIEHUS €r0 pe3yabTaToB. Tema BbiOMpaercs
CTYZEHTOM CaMOCTOSITENIBHO 110 COTVIACOBAHUIO C MPENOIaBATEIIEM.

IIpumepHbie Tembl pedepara ykazansl B PIIJL u ®OC k nucuuniuxe.

OO0mme pekoMeHIALMH 110 IOATOTOBKeE pedepara

Pedepat nomken BkiaoyaTh B ce0s1 BBEJEHHE, OCHOBHYIO YacTh U 3aKJIIOUEHHE.

Bo BBeneHun HEOOXOMMO OTPa3UTh 0OOCHOBAHHME aKTyaJIbHOCTH BHIOPAHHOM T€MBI, KpaTKOE ONHCaHHe
TEKYIIETO COCTOSIHMSI MpoOjemMbl. B HeM CTyneHT [AOoJbKeH yKa3zaTh Lelb M 33Jadyd  palboTbhl, OOBEKT
WCCIIEIOBaHMsI, 3JIEeMEHTHl HOBU3HBI, BBEJICHHBIE B Ipollecce HamucaHus paboTsl. HeoOxonumo nepeuuciuThb
MpOOGIJIEMBI, KOTOPBIE TOJKHBI OBITH PELIEHBI B paMKaX BHIOPaHHOM TEMBI.

OcHoOBHas yacTh JOKJaJa JOJDKHA COAEP)KaTh BOIPOCHI, MPETyCMOTPEHHbIE B IUIaHe paOoThl. B Hel
HEOOXOIMMO OTpa3uTh TEOPETUYECKHUE OCHOBBI, DPACKPBIBAIOLIUE CYTh NPOOJIEMBbI, MpPOaHAIU3HPOBAThH
coOpaHHBIE MaTepUalbl, XapaKTEPU3YIOLIMe MPAKTUYECKYI0 CTOPOHY OOBEKTa HCCIIEAOBAaHHUS. DTOT pasfel
MOJKET coJiepKaTh paboune TabauIlbl, AUarpaMMbl U IpyTUe MaTepuasibl.

B 3amoueHnM He0OXOAMMO OTpPa3WTh BBIBOABI M IPEIUIOKEHUsS, IOJIYYEHHbIE B pe3yibTare
BBINIOJTHEHUS pa0oThl. OHU AOKHBI OBITh CPOPMYITHPOBAHBI YETKO U TOYHO.

Crucok JuTepaTypbl BKJIIOYAaeT B al(aBUTHOM TMOPSAAKE CIHMCOK COOTBETCTBYIOLIEH Hay4HOM
JUTEepaTyphl, HAYYHBIX pabOT, CTATUCTUYECKUX COOPHUKOB M JIPYTMX HMCTOYHUKOB, BBIMYIICHHBIX HE paHee
IISATH JIET.

OdopMieHue 10KIaAa U MOPSAOK 3aIUTHI

O6wem pabotel — 15-20 cTpaHHUI MPOHYMEPOBAHHOTO KOMITBIOTEPHOTO TEKCTa, MpUQT, 14, nHTEpBaI
1,5, nmonst cranpaptHele. MmocTpanuu, gororpaduu, puCyHKH, TpapuKH, KOTOPbIE MOSABISIOTCS Ha TEKCTE,
JOJDKHBI OBITH TPOHYMEPOBAHBHI.



BommonHeHHBI  OKTAn mpoBepsieTcs mpenojaBareneM. Eciau  qokiax  oQOpMIIEH  COTIIACHO
IpeIbsBIAEMbIM TPEOOBaHUIM, TO paboTa JOMYCKaeTCs K 3alllUTe, O YeM IIPErnojaBaTesleM JIENaloTcs 3alucH
Ha TUTYJIBHOM JIUCTE paboThl. Eciau noKiaa mMeeT OTpHLATENbHBIA OT3bIB, TO JOKYMEHT BO3BpalllacTcs Ha

I0paboTKy C MOCIEAYIOIIUM IIPECTABICHHEM K IIOBTOPHOMY PACCMOTPEHHIO.
Tpebyemblil ypoBeHb OpUTHHATIBHOCTH HE MeHee 50%.

I[OKJ'IaI[BI MOT'YT COIIPOBOXKIATbHCA HpCSCHTaHHeﬁ, 0Tpa>1<a}01uel71 OCHOBHBIC MOMCHTBHI BBIIIOJIHCHHOI'O

HUCCICIOBAaHU.

Kpurepun ouenku pedepara

HIxaJjia oneHUBaAHUA

OunenouHoe Cpeacreo

Pegepar

5 6ayuioB /
«OTJIMYHO)

Kommnerenmus (1) unu ee 4acth (M) chOpMHUPOBAHBI Ha BHICOKOM YPOBHE
(ypoBenb  3). OOydarmommuiics  JAEMOHCTpUpPYET  C(HOpPMUPOBAHHBIC
CUCTEMHBIE 3HaHUS, chOPMHUPOBAHHBIE YMEHUSI OTOUPATh, aHAIM3UPOBATH,
0000marp, KIaCCU(UIUPOBATh, HHTEPIPETHPOBATH  HMH(POPMAIIHIO.
CaMocCTOsATeIbHO HAMMMCAHHBIA pedepaT, B KOTOPOM MPOAECMOHCTPUPOBAHO
YMEHHUE CHUCTEMATU3UPOBaTh M CTPYKTYPHPOBaTh Marepuaj, padoTaTh ¢
MCTOYHUKAMH, U3JIaraTh MaTepHall IOCICOBATeIbHO H TPaMOTHO,
JIEMOHCTPHUPYS KYJIbTYPY H3JIOKEHHUs, 0000IIaTh M JieiaTh BBIBOJIBI,
BBIZICP’)KAHO CTUJIEBOE EAMHCTBO TeKCTa, odopmiieHHe (B TOM 4YHUCIE
Ooubnmorpaduueckoro cmucka), coONMoJIeHbl TpeboBaHUs K 00BEMY

pedepara.

4 6amna /
«XOPOIIIOY

Komnerenmusi(-u) wimm ee (ux) 4acth(-u) cHopMuUpOBaHBI Ha CpeIHEM
ypoBHE (ypoBeHb 2). OOywaromiiicss IeMOHCTpUpYeT oO0IiHue, HO He
CTPYKTYpUPOBaHHBIC 3HAaHUS, YacCTUYHO CGHOPMHPOBAHHBIE YMEHUs
oTOMpAaTh, aHAIM3UPOBATh, 000011aTh, KJ1Iaccu(puImpoBarh,
uHTepnpeTrupoBarh uHpopmanmoo. OcHOBHbIE TpeOoBaHHA K pedepary
BBINOJIHEHBI, HO NIPH 3TOM UMEIOTCSI HEZI0UEThl: HETOYHOCTH B M3JI0KEHUH
MaTepHualia, MOXeT ObITh HEJJOCTATOYHO TIOJTHO pa3BEepHyTa apryMeHTAIHs,
JOMYIIEHBI TIOTPEITHOCTH CTPYKTYPUPOBAaHUSI MaTepHaia, oopmieHus (B
TOM yHcie 6ubarorpauueckoro Cucka), He BbIIep:kaH 00bEM.

3 Oayuna /
«YIOBIICTBOPUTEIILHOY

Komnerenmus(-u) i ee (ux) yacth(-u) choOpMUpOBaHBI Ha 0a30BOM
ypoBHe (ypoBeHb 1). OOyuwaromuiicst JeMOHCTpHUpPYeT (GparMeHTapHbIe
3HaHUs, ciabo cHOpMUPOBAHHBIE yMEHHUS OTOMpPaTh, AHAJIU3UPOBATh,
0000marp, KjIaccu(puUUpOBaTh, HHTEPIPETUPOBATH  HMH(OPMALHUIO.
HenonHo win HemocienoBaTeNbHO PackphITO COZEp:KaHUuEe MaTepuaia, HO
MoKa3aHo oOIIee MOHUMAaHWE BOMPOCA M MPOJEMOHCTPHUPOBAHBI YMEHHS,
JOCTaTOYHbIE IS AaJIbHEUIEro YCBOGHUS MaTepHaa; TOMyIeHbl OIINOKH
WCTIOTh30BaHUH TEPMUHOJIOTHH, JOTTYIICHBI MOTPEUTHOCTH
CTPpYKTYpUpOBaHUS ~ MaTepuana, odopmieHus (B TOM  4YHcCie
61OIMorpadUUecKoro CuckKa).

0 6amnoB /
«HEYIOBIICTBOPUTEIIBH
o»

Kowmnerenmusa(u) wiu ee vacte (M) He chopmupoBanbl. OOydaromuics
JIEMOHCTPHUPYET OTCYTCTBHE 3HaHUM, KpaitHe pa3pO3HECHHBIE
MIpeJICTaBJICHHMsI, OTCYTCTBUE YMEHUH WM KpaitHe ciabo chopMupoBaHHBIC
yMEHUS OTOMpaTh, aHAIW3UPOBATh, 0000IIaTh, KIACCU(DUIIMPOBATH,
UHTEprpeTHpoBaTh uHpopmanuo. Tema pedepara HE pacKpbITa,
HapylleHa JIOTMKa B M3JI0KEHUM Marepuajia, HET HEeOOXOJUMBIX
0000mIeHNT W BBIBOAOB; HMMEIOTCS TpyOble HApyIIEHUS KYyJIbTYPHI
U3JI0’KEHUS; HCIOJIb30BAHO KPUTUYECKU Majoe KOJIMYECTBO MCTOYHUKOB;
pedepar sBusercs marnarom 6osee yem Ha 90%.

6. METOAUYECKHUE PEKOMEHJIALIUNHA 11O NIOATI'OTOBKE K TECTUPOBAHUIO

VYcnemHoe BBIIOJHEHHE TECTOBBIX 3aJaHUN  SBIAETCS HEOOXOAMMBIM  YCIOBHEM HTOTrOBOM
MOJIOKUTETPHOM OLIEHKH B COOTBETCTBHUM C PEUTHHTOBOM CUCTEMOHl 0O0ydeHusi. BBIIONHEHHE TECTOBBIX
3aJaHu} TPEJOCTABISAET CTYACHTaM BO3MOKHOCTh CAMOCTOSATEIBHO KOHTPOJIUPOBATh YPOBEHb CBOMX 3HAHUM,
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OoOHapyXuBaTh MpoOebl B 3HAHMAX U NPUHUMATh MEphbl MO UX JUKBHIAIMH. DopMa H3JI0KEHUS TECTOBBIX
3aJaHUid TO3BOJISIET 3aKPENUTh M BOCCTAHOBUTH B TMaMITH MNPOWACHHBIM Marepuasn. TecToBble 3aJaHHs
OXBaTbIBAKOT OCHOBHBIC BOHpOCBI 10 JUCIIUITJIINHE.

VY cTyseHTa eCTh BO3MOKHOCTh BBIOOpA MPAaBHIIBHOTO OTBETA MIJIM HECKOJIBKHUX MPABWILHBIX OTBETOB M3
quciia HpCI[JIO)KCHHBIX BapI/IaHTOB. I[JISI BBIIIOJIHCHUA TECTOBBIX SaHaHI/Iﬁ CTYI[CHTBI JOJIDKHBI I/ISY‘-II/ITB
JIEKIIMOHHBIA MaTepHall MO TEeME, COOTBETCTBYIOIIUE pa3/elibl YYCOHMKOB, y4EOHBIX MOCOOWMW W JPYrux
HNCTOYHHUKOB.

KOHTpOJIbHBIN TECT BBHIMOIHACTCS CTYJACHTAMH CAaMOCTOSTEILHO BO BPEMsI CEMUHAPCKUX 3aHATHM.

Kputepuu onieHuBaHus pe3yibTaTOB TeCTa

Ne IIpouneHT NpaBUJIBLHO Ounenka

n/n BBINOJHEHHBIX 3aJaHNi

1. 90-100% «5» (OTIMYHO) 3 Gamta
2. 65-90% «» (xopor1o) 2 Gamna
3. 50-65% «3» (yIOBIETBOPHUTEIHHO) 1 Gamn
4. 50% u meHee «2» (HEYIOBIETBOPUTEIHHO) 0 6amioB

Kpurepun oneHuBaHusi KOMIeTEeHIM A

OneHka «OTJIIMYHO» BBICTABIISAETCS CTYJEHTY, €CJIM KOJMYECTBO NMPABUIIbHBIX OTBETOB Ha TECTOBBIE
3agaHus npesbimaeT 90 %.

OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIM KOJIMYECTBO NMPABUIIbHBIX OTBETOB Ha TECTOBBIC
3aj[aHus peBbImaet 65 %).

OneHka «yJI0BJIETBOPUTEIBHO» BBICTABIIAETCS CTYACHTY, €CJIM KOJMYECTBO MPAaBWIbHBIX OTBETOB Ha
TecTOBbIE 3a7aHus npeBbImaeT 50 %).

OrneHka «HEeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, €CIIM KOJUYECTBO IIPABUIIbHBIX OTBETOB Ha
TECTOBbIE 3a7jaHus cocTaBisieT MeHee 50 %, b0 OTBETh 3aMMCTBOBAHBI.

OdopMiieHue 0OTBETOB HA TECThI

OTBeTbI Ha TeCThl OPOPMIISIOTCS Ha CTYAEHTOM Ha OTJIEIbHOM JIMCTE CaMOCTOsITeNIbHO. B mpaBoM yrity
npoctasisiercss @O u rpymia, ganee cieayeT HOMEp TecTa U BbIOpaHHBIN BapuaHT OTBETA.

7. METOJUYECKWUE PEKOMEHJIAIIAU ITO BHIMOJTHEHUIO CUTYAIIMOHHBIX 3A TAHU
[TpencraBisist coO0il 3MeMEHT Kec-TeXHOIOTH;, BBIMOIHAETCS 00yUYaroIUMUCH 110 pe3yJbTaTaM
MIPOHJICHHON TEOPUH; BKIIOYAET B c€0sl HE BOIIPOC — OTBET, @ aHAJIN3 KOHKPETHOM CUTYyalluu OCPEACTBOM
OCMBICJIEHHOT'O OTHOIIEHUS K ITOJIy4€HHON TEOpUH, T.€. pe(ieKCuH, 1100 MPUMEHEHUH COOTBETCTBYIOIIUX
TEOPETUYECKUX 3HAHUI Ha IIPAKTHUKE.
Kputepun oneHuBaHNs BBIIOJIHEHHUS CUTYAIlHOHHOIO 32JaHHA

IIkaja oneHUBaAHUA OueHo4HoOe cpeacTBo
CuryanuoHHoe 3aJaHue
OTJIMYHOE 3amaHue BBHIMOJIHEHO MOJIHOCTHIO, B CIIyyae YCTHOTO OTYeTa-Ipe3eHTaluu 10
yCBOEHUE (BBICOKUIA/ BBITIOJIHCHUIO  3aJIaHUsl  OOYyYaroNIMiCs TMPUBOIUT TIOJHYIO  YETKYIO
MIPOABUHYTHIN apryMEHTalMI0 BEIOPAHHOTO PELICHHUs] Ha OCHOBE KaYeCTBEHHO CIENaHHOTO
YpOBEHbB) OLIEHKa aHanmza. OOyuaroumuiicss JIeMOHCTpUpPYET C(HOPMHUPOBAHHBIE CHCTEMHBIE
«OTIUYHOY 3HaHUs, c(OPMHUPOBAHHBIE YMEHMs OTOMpaTh, aHAJIM3UPOBATh, 000OLIATH,
3 bamna KJaccuuuupoBaTh, UHTEpHpeTupoBaTh HHPopMmanuio. Kommerenuus (u)
WM ee 9acTh (1) chopMHUpOBaHBI HA BBICOKOM YPOBHE (YPOBEHbH 3).
XOpollee YCBOCHHE 3ajaHue BBINIOJIHEHO, HO CJ€JaH HEMOJIHbIM aHalu3 Keica, HMEITCs
(cpenHuil ypoBEHb) OomMOKM B pelIeHUH, B CJlydae YCTHOTO OT4YeTa-Npe3eHTaluu Io
OLIEHKA «XOPOIIIO» BBITMIOJIHEHUIO 33/IaHUSl  OOYYAIOUIMIICS HE TPHUBOTUT IOJHYIO YETKYIO
2 banna apryMeHTaluio BbeIOpaHHOro pemenus. OOyuarommiics JEeMOHCTPHUPYET
o0mue, HO HE CTPYKTYpUPOBaHHbIE 3HAHUSA, YACTUYHO C(HOPMHUPOBAHHBIE
yMEHHUS OTOMpaTh, AaHAJIM3UPOBaTh, 0000mIaTh, KIAaCCH(PHUINPOBATH,
WHTepHpeTHpoBaTh uHbopmManuio. KomnereHuus(-u) wim ee (ux) 4acThb(-H)
c(OpMHPOBAHBI HA CPETHEM YPOBHE (YPOBEHbD 2).
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HEIOJIHOE YCBOCHUE 3amaHue BBIONHEHO Oojee dYeM Ha 2/3, B PpELICHUU JIOMYIIEHBI

(moporoBoe, 6a30B0¢) CYIIIECTBEHHBIC OIMUOKH, OOYYaroIIUiCsS IEeMOHCTPUPYET (parMeHTapHbBIC
OLIEHKa 3HaHUs, c1abo cHOPMHUPOBAHHbIE YMEHHUS OTOMpaTh, AaHAJIU3UPOBATH,
«yIIOBJICTBOPUTEIHLHOY 0000mmaTe, Kiaccu(UIUpoBaTh, HHTEPIPETUPOBaTh WHpopManmo. [lpu
1 bann YCTHOW TPE3CHTAllMd Ha BOMIPOCHI OTBEYACT C TPYJOM HIJIM HE OTBEYAET

coBceM. Kommerenmnusa(-u) mmm ee (ux) yacth(-u) chopmMupoBaHbl Ha
6a30BoM ypoBHE (YpoBeHb 1).

OTCYTCTBUE YCBOCHUS Kommerenmusa(un) wim ee dvacth (u) He CHOPMUPOBAHBI. 3alaHuE HE
(HM>KE IOPOTOBOTO) BBINIOJTHEHO, WJIM BBIIIOJIHEHO MEHEE YeM Ha TpeTb, OO0y4arouiics
OLICHKa JEMOHCTPUPYET OTCYTCTBUE 3HAHUMN, KpaiiHe pa3pO3HEHHbIE MTPE/ICTABICHMUS,
«HEY/IOBJICTBOPUTEIILHO» | OTCYTCTBUE yMEHUW WM KpaiiHe cnabo CQPOpMUPOBAHHBIE YMEHUS
0 bammos oTOMpaTh, aHaJIM3UPOBATh, 000011aTh, KJIACCU(UITUPOBATH,

UHTEepHpeTHpoBaTh nHMopMmanuio. Eciu pemenue 1 0003HaYEHO B OTYETE-
IIPE3EHTALMM, TO OHO HE ABJISETCS pelIeHHEM ITPOOIeMBbl, KOTOpas 3aJI0kKEeHA
B KElce.

8. METOJIMYECKHUE PEKOMEHJIAIIMU IO BBIIMIOJHEHUIO KOHTPOJbHOM PABOTHI
[lucemennast paboTa, BBIOJIHSEMAas MO AWCIHUIUIMHE, B paMKaX KOTOPOH pEMIalOTCsi KOHKPETHBIE
3a/lauM, JUOO PACKPBIBAIOTCS OIMpECNIEHHBIE YCIOBHEM BOMPOCHl C LENbIO OLEHKH KAayecTBa YCBOCHHUS
CTyJICHTaMU OTJACJIbHBIX, HanOojee BAXKHBIX PA3/CIIOB, TEM M MPOOJIEM H3y4yaeMOW MUCIHUIUIMHBI, YMEHHS
pelaTth KOHKpPETHBbIE TEOpPETHUECKHe W MpakThueckue 3anaur. CpencTBO MPOBEPKH YMEHHI MPUMEHSTh
[I0JIy4YE€HHBIE 3HAHMS [Tl pEIICHUs 3a/1a4 OIPEICIICHHOIO TUIIA [10 TEME WM pa3fely.
Kpurepun oueHuBaHMsI KOHTPOJbHOH PadoThI

[To pe3ynbraraM yCTHOrO ompoca IO KOHTPOJIbHOM paboTe 00ydarolieMycsi BBICTAaBIISETCS OLEHKa
«3aUTEHOY, HITU «HE 3aYTCHO».

OrneHka «3a4TeHO0» BBICTABIISAETCS O0yUaIOLIEMYCsl, €CIIU:

- oOydaroluiicss 3HaeT U BOCHPOU3BOIUT OCHOBHBIE MOJIOKEHUS AMCUUILIMHBI B COOTBETCTBHH C
3a/IaHleM, IPUMEHSIET UX IS BBIMIOJIHEHUSI TUTIOBOTO 3aJ]aHusl, B KOTOPOM OYEBHJICH CIIOCOO PEeIIeHNS;

- o0yyJarouiicss JeMOHCTpUPYeT O0a30BbIe 3HAHUSA, YMEHHUS U HABBIKU, IPUMEHEHHBIE MPH BBITOJIHEHUN
3aJlaHUu KOHTPOJILHOM paboThI;

- y oOyyaromierocsi He UMeeTCsl 3aTPYyAHEHUN B HUCIOJIb30BAaHUU HAYYHO-TIOHSATHIHOIO amnmapara B
TEPMUHOJIOTUH Kypca, a €CJIU 3aTPYTHEHHS] UMEIOTCS, TO OHU HE3HAYUTEIIbHBIE;

- Ha JIOTIOJHHUTENBHBIE BOIMPOCHI MpenojaBareis OOy4YaroUIUiiCs Jal MPaBWIbHBIE WM YaCTUYHO
MPaBUIILHBIE OTBETHI.

Komnerennusi(-u) unu ee (ux) 4actb(-1) chopmMupoBaHbl Ha 6a30BOM ypOBHE.

OreHka «He 3a4TeHO» CTaBUTCA 00y4aroIeMycs, €CIu:

- oOyyaromuiicss MMeeT TMpEeACTaBIEHUE O COJCPKAHUHM AUCHUUIIIMHBI, HO HE 3HAET OCHOBHBIC
MOJIOXKEHHUS (TEMBI, pa3jiena, 3aKOHa U T.J.), K KOTOPOMY OTHOCHUTCS 3aJlaHUE, HE CITIOCOOEH BBIIIOJIHUTD 3a/1aHue
C OYEBHU/IHBIM pPEIICHUEM, HE BJIaJIC€T HaBbIKAMU B 00JIACTH U3y4aeMON JUCIMUILIUHBI;

- oOyvaromuiics HE JIEMOHCTPUPYET Oa30Bble 3HAHUWS, YMEHUS M HaBBIKH, HEOOXOJMMBIC st
BBHITIOJTHEHUS 33/IaHUI KOHTPOJIIBHON paboTHI;

- B IIpollecce OTBETa M0 TEOPETHUECKOMY U MPaKTUYECKOMY MaTepHually, coepiallieMycs B Bopocax
KOHTPOJIbHON PabOThI, TOMYIIEHbI MPUHIMITHAIbHBIEC OTIMOKH TP U3JI0KEHUN MaTepHuaa.

Komnerennusi(-u) wnu ee (uX) 4acTb(-1) He CHOPMUPOBAHEI.

9. METOAUMYECKHUE PEKOMEHIAIIUU 110 IOATI'OTOBKE K 3AYETY, DK3AMEHY

OneHnBaHuE pe3yabTaTOB OCBOCHUS JUCLUIUIMHBI OCYILECTBIISIETCS B COOTBETCTBUU C llostoxeHueM o
TEKyIIEM KOHTPOJIE W MPOMEXKYTOUHOW aTTecTaluu oOyuarommxcs. I[IpoMexyTodyHas aTTecTanus 10
JUCLUIUIMHE IPOBOAUTCS B OpPME IK3aMeHa.

OK3aMeH SIBJISCTCSl 3aKIIOYMTEIBbHBIM O3TaloM Ipouecca (OpMUPOBAHMS KOMIICTEHLIMH CTYJACHTa MpH
W3y4YECHUH JUCLUIUIMHBI WIM €€ 4YacTH M HMMEET LENbI0 NPOBEPKY M OLIEHKY 3HAHMM CTYICHTOB IO TEOPUM U
IIPUMEHEHUIO ITOJIyYCHHBIX 3HAHUM, YMEHUI U HABBIKOB IIPU PELLICHUN IPAKTUYECKUX 3a71ay.



Dk3aMeH B (opMe YCTHOTO Ompoca MPOBOJIUTCS MO 3apaHee YTBEPIKACHHBIM 3K3aMEHAI[MOHHBIM
ouneram. DK3aMEHAIIMOHHBINA OMJIET BKJIIOYAET JBa K3aMEHAIMOHHBIX BOIPOCA U OJHO 3aJlaHuE AJIs IPOBEPKU
MOJIYYEHHBIX 3HAHWN, OCBOEHHBIX YMEHUW W TPUOOPETEHHBIX BIAJCHUI BCEX 3asBJIICHHBIX PE3yIbTaTOB
oOyueHus: TUCHUIUIMHAPHOM KOMIETeHIHMU. B Xome yCcTHOro ompoca MpenojaBaTelb MOXET 33JaBaTh
JOTIOJTHUTEBHBIE BOMIPOCH MO OWJIETY, a TaKkKe MO APYrUM TeMaM B IpejeliaX MaTepuana, BEBIHECEHHOTO Ha
9K3aMeEH.

[To pesympraTamMm »5K3aMeHa OO0YYalOIIEMYCS BBICTABISETCS OLEHKA «OTIMYHO», «XOPOIIO»,
«yIOBJIETBOPUTEIILHOY, UJIN «HEYIOBIETBOPUTEIbHO». Pe3yabTaT ciaun 3K3aMeHa 3aHOCHUTCS PENo/1aBaTeieM
B DK3aMCHAIMOHHYIO BEIOMOCTh M 3a4eTHYIO KHUXKKY. OICHKa «HEYIOBJICTBOPUTEIBHO» IMPOCTABISACTCS
TOJILKO B JK3aMEHAllMOHHOW BenoMocTd. HesBka Ha SK3aMEH OTMEYaeTcsl B 9K3aMEHAIIMOHHOM BEIOMOCTH
CIIOBAMU «HE SIBUJICSI.

[TpoBepka kauecTBa MOJATOTOBKM CTYJEHTOB Ha SK3aMEHaX 3aKaHUMBAETCS BBICTABIEHHEM OTMETOK I10
MPUHATON NATHOATUTBHON IIKase
Bonpocel 1uis 3k3amMeHa (ecjiM 3TO NMPeayCMOTPEHO IUIaHOM) Bbl MOxkeTe nmocmotpers B PIIJI u ®OC k
AUCIHUILIHHE.

Kputepuu oneHuBaHus 3K3aMeHAIHOHHOTO OTBETA

Onenka «oTaHO» (81-100 GanoB) BEICTABISCTCS 00YJAIOMIEMYCS, €CITH:

- oOyuaronuiics Habpan TO TeKylleMy KOHTPOJIO HEOOXOAMMBIE U JOCTAaTOYHBIE Oaibl s
BBICTABIICHUS OIICHKU aBTOMAaTOM;

- oOyuvarouuiicss 3HaeT, NMOHMMAaeT OCHOBHBIC MOJOKEHUS IUCIUILIMHBL, JIEMOHCTPUPYET yMEHHE
MIPUMEHSITh UX JIJISl BBIOJIHCHUS 33JJaHUs, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB PEIICHUS;

- 00y4JaroIuics aHAIU3UPYET AJIEMEHTHI, YCTAHABIUBACT CBSI3U MEXKAY HUMH, CBOAUT UX B €IUHYIO
CUCTEMY, CIIOCOOCH BBIIBUHYTH HJICIO, CIPOSKTHPOBATH U MIPE3CHTOBATH CBOM MPOCKT (pEIICHUE);

- OTBET OOydYaromierocsi 1Mo TEOPETHMUECKOMY W MPAKTHUYECKOMY MaTepHually, COAep)KalleMycs B
BOIIPOCaX JK3aMCHAIIMOHHOTO OwWjeTa, SsBISETCS TOJHBIM, W YJIOBJICTBOPSICT TPEOOBAaHUSM IPOTPAMMBI
JTUCIUILTAHBL,

- 00yJaroMMKCs TPOIEMOHCTPUPOBA CBOOOTHOE BIIAJICHHE KOHIIENITYAIBHO-TIOHATHIHBIM amiapaToM,
HAyYHBIM SI3IKOM U TEPMUHOJIOTHEH COOTBETCTBYIONIEH AUCIUTIIIHBL;

- Ha JIOTIOJTHUTEINILHBIE BOIIPOCHI TIPEMOIaBaTessl 00yJatoIHiics qajl IPaBHIIbHBIE OTBETHI.

Komnerennusi(-n) unu ee (ux) 4actb(-1) chopMUpOBaHBI HA BBICOKOM YPOBHE.

Onenka «xopotioy (61-80 6ayoB) BEICTABISIETCS] 00yYaIOIIEMYCS, €CITH:

- oOyuyaromuiicss 3HaeT, MOHMMAaeT OCHOBHBIE MOJIOKEHUS NUCIUIUIMHBI, JEMOHCTPUPYET YMEHHE
MPUMEHSITh WX IS BBITOJIHEHUS 3aJaHMs, B KOTOPOM HET SIBHO YKa3aHHBIX CIIOCOOOB PEIICHHUS;, aHATH3UPYET
AIIEMEHTHI, YCTAHABIUBAET CBSI3U MEXK1Yy HUMH;

- OTBET 10 TEOPETHYECKOMY MaTepualy, COJEpKalleMycs B BOIPOCaX HSK3aMEHAIIMOHHOTO Owiera,
SIBIIIETCS TIOJTHBIM, WJIM YaCTUYHO TOJTHBIM U YJOBIIETBOPSAET TPpeOOBAHMIM MPOTPAMMBI, HO HE BCET/Ia JaeTcs
TOYHOE, YBEPEHHOE U apTyYMEHTUPOBAHHOE M3JIOKEHUE MaTepraa;

- Ha JIOTIOJIHUTENBbHBIE BOTIPOCHI MPEMNo/iaBaTeNsi 00yJaroIHics Jal MPaBUIbHBIE OTBETHI;

- 00yJarOMIMKCs TPOIEMOHCTPUPOBAIT BIaICHHE TEPMUHOJIOTHEH COOTBETCTBYIONICH M CIIUTIIIHEI.

Komnerennusi(-1) wnu ee (ux) 9actb(-1) chopMHUpPOBaAHBI HA CPETHEM YPOBHE.

OrneHKa «ya0BJIETBOPUTEIHHO» (41-60 6aioB) BBICTABISETCS 00yJarOMIEMYCS, €CIIN:

- oOydaromuiicss 3HaeT W BOCIPOU3BOJIUT OCHOBHBIE TOJIOKECHHS IUCIMUILIUHBI B COOTBETCTBHH C
3aJlaHueM, IPUMEHSET UX JIJIS BBITIOJTHCHHSI TUIIOBOTO 33JIaHUS B KOTOPOM OYEBHJICH CIIOCO0 PEIICHUS;

- oOydJaromuics TPOAEMOHCTPUPOBAT 0a30Bble 3HAHUS BAXKHEUIINX pPA3AENOB TUCIUIUIMHBI U
COJIep KaHMUs JIGKIIMOHHOTO Kypca;

- y oOyyaromierocss UMEIOTCS 3aTPYAHEHHUS B HCIIOJIB30BAHMM HAYYHO-TIOHITHHHOTO ammapara B
TEPMHUHOJIOTHH Kypca;

- HECMOTpS Ha HEJOCTAaTOYHOCTh 3HAHUH, OOYYaIONMIMHCS WMEETCs CTPEeMJICHHE JIOTHYECKH YETKO
MOCTPOUTH OTBET, UTO CBUICTEIBCTBYET O BO3MOXXHOCTH MTOCIIEAYIOMIETO O0yICHHUS.

Komnerennusi(-n) wiu ee (ux) 9actb(-1) chopmMupoBaHbl Ha 6a30BOM YpOBHE.

OrneHKa «HEYIOBJIETBOPUTEILHO» (MeHee 41 Oaia) BEICTaBISETCS 00yJaromeMycsi, €CIIH:

- o0yyarommiicss MMeeT TMPEACTaBICHUE O COJCPKAHUM AWCHUIUIMHBI, HO HE 3HACT OCHOBHBIC
MOJIOXKEHHUS (TEMBI, pa3jiena), K KOTOpoOMYy OTHOCUTCS 3aJJaHie, He CIIOCOOEH BBINIOJHUTH 3aJJaHUE C OUEBUTHBIM
peILICHHEM.



- y oOydaromerocss HWMEIOTCS CYIIEeCTBEHHbIE MpoOenasl B 3HAHWM OCHOBHOTO MaTrepuaia IO

JUCIATUINHE;

- B IPOLCCCC OTBCTA IO TCOPCTUUCCKOMY MATCPUATY, COACPIKAMCMYCA B BOIMPOCAX 3K3aAMCHALIMOHHOI'O

ousnera, JOMyIIEHbI MPUHIUITHAIbHBIE OIIHMOKY MTPH U3JI0KEHUH MaTepuara.
Komnerenmusi(-n) wiu ee (ux) 9acTb(-1) He CHOPMUPOBAHEI.

HIkama oneHUBaHUA

Oneron OTCYTCTBHE HETIOJIHOE XOpOIlIee YCBOCHUE | OTIMYHOE YCBOCHUE
Hoe yCBOCHUS (HUKE YCBOCHHUE (cpenuuii ypoBeHb) | (BBICOKHI/TIPOJIBHHYT
cpencts MIOPOT'OBOT0) OLIEHKA (moporogoe, OIICHKA «XOPOIIO» | Bl YPOBEHB) OIIEHKA
0 «HEYIOBJICTBOPUTET | 0a30BOE) OIICHKA 61-80 G6atoB COTITUYIHOY
BHO» «yIIOBJIETBOPUTEIH 81-100 6amnos
MeHee 41 Gamna HOY»
41-60 GayioB
Kommnerenmusi(m) Komnerenmus(-u) | Komnerenius(-un) Kommnerenmus ()
WIM €€ YacTh (M) He | UM ee (MX) yacTh(- | win ee (UX) yacTb(- | WM €€ 4acThb (M)
c(hopMUPOBaHBI. 1) chopMHupoBaHbl | H) chopMupoBaHbl | CHOPMHPOBAHBI Ha
OO6yyaromuiics Ha 0a30BOM ypOBHE | Ha CPEIHEM YPOBHE | BHICOKOM YpPOBHE
JEMOHCTPHUPYET (ypoBens 1). (YpoBeHb 2). (ypoBeHb 3).
oTcyTcTBHE 3HaHuM, | OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
KpaiiHe JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
pa3pO3HECHHbBIE (dbparmMeHTapHbBIE obmue, HO HE chopmMupoBaHHbBIE
MPEeJICTaBICHHUS, 3HaHUS, C1a00 CTPYKTYPUPOBAHHBI | CUCTEMHbBIC 3HAHUS,
OTCYTCTBHE YMEHUH | chopMHupOBaHHBIC | € 3HAHWS, YACTHYHO | C(HOPMUPOBAHHBIE
WK KpaiiHe crnabo yMEHHUsI OTOUpaTh, | cPOPMHUpPOBAHHBIE | YMEHUs OTOUPATD,
chopMHpPOBaHHBIC aQHAIM3UPOBATh, YMCHHUS OTOMpATh, | AaHAJTM3HPOBATH,
YMEHHs OTOUPATh, 0000111aTh, aHAIM3UPOBATh, 0000111aTh,
AHAIIM3UPOBATH, KJI1accuuIupoBaTh | 00001IaTh, KJIacCU(UITUPOBAT,
000011aTh, , KJIacCU(UIIUPOBATh, | HHTEPIPETUPOBATH
KJIACCU(UITUPOBATh, | HHTEPIPETUPOBATh | HHTEPIIPETUPOBATH | HH(OPMAIIHIO.
UHTEPIPETHPOBATh | MHPOPMAIIHIO. uH(pOpMAIIHIO. AHanu3upyet
uH}OopMaIuio. OO6yuarommiics OO6yuaromuiics AJIEMEHTBHI,
OO6yuatrouuiics 3HaeT U 3HAEeT, MTOHUMAET YCTaHABIIMBAET CBS3H
Sxcsamen | TMEET BOCIIPOU3BOTUT OCHOBHEBIE MEXTy HUMH, CBOJIUT
MIPEJICTaBICHUE O OCHOBHBIE MOJIOKEHUS WX B €IUHYIO
COJIepKaHUHU TTOJIOKEHHSI JUCITUTUIAHBI, CUCTEMY.
TUCIUIIMHBL, HO HE | TUCIUIUIMHBI B JEMOHCTPHUPYET OTtBet

3HAEeT OCHOBHBIE
MOJIOKEHUS (TEMBI,
pasjena, 3aKkoHa 1
T.J.), K KOTOPOMY
OTHOCHTCS 3a/IaHHE.
Y oOyuaromerocs
UMEIOTCS
CYIIIECTBEHHBIC
npoOesbl B 3HAHUHU
OCHOBHOTO
MaTepuaa 1o
gucuunianHe. B
nporiecce OTBETa MO
TEOPETUIECKOMY
Marepuainy,
coJiepKaliemMycs B
BOIIPOCaXx
HK3aMEHAIIMOHHOTO

COOTBECTCTBHHU C YMCHUEC ITPUMCHSATH

3aJJaHHEM, UX JUIs1 BBITIOJIHEHUS
MMPUMCEHACT UX IJIA 3aaaHus, B KOTOPOM
BBITOJIHEHUS HET SIBHO

THUIIOBOT'O 3a1aHUS YKa3aHHBIX

B KOTOPOM Croco0OB pelIeHMs;
OUYEBHUJICH CIIOCO0 | aHAIM3UPYET
peleHHs. HIIEMEHTHI,
Ob6yyarommiics yCTaHaBIIMBAET
MIPOJAEMOHCTPUPOB | CBSI3U MEXAY HUMHU.
an 6a3oBble 3HaHUs | OTBET MO
BAXHEUIITNX TEOPETUYECKOMY
pas3zaenos Marepuainy,
JTUCIHUILINHBI U coZiepKaleMycs B
CoJepKaHuUs BOTIpOCax
JEKIIMOHHOT O HK3aMEHAIIMOHHOT O
Kypca. Y owiera, sSBIISICTCS
oOyuJaromnierocs MIOJIHBIM, WJIH

00yyJaromerocs 1mo
TEOPETUIECKOMY H
MPAKTHIECKOMY
MaTepuany,
coJiepKamieMycs B
BOIIpOCax
9K3aMEHAIMOHHOTO
ouiera, IBJIIETCS
[IOJIHBIM, U
YIOBIETBOPSIET
TpeOOBaHUSM
MIPOTPaMMBbI
JIACITUIIINHEL.
OOyuarommiics
MIPOJICMOHCTPUPOBAIT
cBOOOHOE BIIaJICHHE
KOHIIENTYaIbHO-
MOHATHUHBIM
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ounera, JOMyIIECHBI
NpUHINAIHATIbHbIC
OLIMOKH MTpH
U3JI0KEHUN
Marepuana.

HUMEIOTCS
3aTpyJHEHUS B
HCIIO0Ib30BaHUU
Hay4yHO-
MOHSTUHHOIO
amnmnapara Kypca.
Hecmorps Ha
HEJ0CTaTOYHOCTh
3HAHUMH,
oOyyJaronuics
HUMEEeTCst
CTpeMJICHHE
JIOTUYECKU YETKO
MIOCTPOUTDH OTBET,
4TO
CBUJCTEIHCTBYET O
BO3MOKHOCTH
MOCIIEAYIOIIETO
o0y4eHwusl.

YaCTUYHO TMOJIHBIM
U yJIOBJIETBOPSIET
TpeOOBaHUSAM
MIPOrPaMMbl, HO HE
BCET/Ia 1aeTCst
TOYHOE, YBEPEHHOE
u
apryMeHTHPOBAHHO
€ U3JI0KECHHE
Marepuaia. Ha
JIOTIOJIHUTETbHBIE
BOIIPOCHI
MpenoiaBaress
oOyyJaromumcs nan
MpaBUJIbHBIE
OTBETHI.
OOyuarommiics
MIPOJIEMOHCTPHUPOBA
7 BJIaJICHUE
TEPMHUHOJIOTHEH
JUCITUTUTAHBL.

anmapaToM,
oucHuIIMeel. Ha
JIOTIOJIHUTEIIbHEIE
BOITPOCHI
mpernoaaBaTess
oOyyJaromuncs nan
MPABUJIbHBIC OTBETHI.
Taxoke oneHKa
«OTIIMIHO»
BBICTABJIIETCS, €CIU
oOyJaromuics
HaOpaJl 1o TeKyIeMy
KOHTPOJIIO
HEeO0OXOaNMBIE U
JIOCTATOYHBIC OAJLIbI
JIJIS BEICTaBJICHHUS
OLIEHKH aBTOMATOM.
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1. TEOPETHUYECKUWE CBEJIEHUA
1.1. IIpoGJieMsbl 321 THI HH(pOPMALIUU

B Hacrosiiiee BpeMst BO BCEM MUpPE PE3KO MOBBICHIIOCh BHUMaHUE K MPO-
o6meme MH(MOPMAIMOHHON 0€30MacHOCTH. DTO O0YCIOBIECHO MPOIECCAMU CTpe-
MUTEJIBHOTO PAaCUIMPEHUs] TOTOKOB MH(OPMAIINU, TPOHU3BIBAIOIINX BCE CQephbl
JKU3HU 0OIIlECTBa.

HNudopmanius gaBHO nepectana ObITh MPOCTO HEOOXOAUMBIM I MIPOU3-
BOJICTBa BCIIOMOTATEIBHBIM PECYPCOM WM MMOOOYHBIM IMPOSIBICHUEM BCSKOTO
pona neareiabHocTd. OHa MpHOOpena OIIyTUMBIH CTOMMOCTHOM BEC, KOTOPBI
YETKO ONPEIENIEeTCS pealbHOM MpUObLIbIO, MOTydaeMON MpPHU €€ HCIOJIb30Ba-
HUM, WIK pa3MepaMu yiepOa, ¢ pa3HOW CTENEHbI0 BEPOSTHOCTH HAHOCHUMOTO
Biazenbly uHpopManuu. OQHaKo co3daHME MHAYCTpUU HepepaboTKu HHPOp-
Malliy MOPOXKIAET LEJbIN psijl CIOKHBIX IpoosieM. OaHOM U3 Takux npobdiem
ABJIIETCS HAJIEKHOE O0ecleyeHue COXPAHHOCTH W YCTaHOBJIEHHOTO cTaryca
uHbopMaIuy, LIUPKyJIUpyromed u oOpabarbiBaemMoii B HH(pOpMaAIMOHHO-

BBIYHCJINTCIIBHBIX CUCTEMAX U CCTAX.

[TosiBieHME TII00ATBHBIX KOMIBIOTEPHBIX CETEH CIIENIajio MPOCTHIM ITOTY-
YeHue J0CTyna K nHpopMaluu, Kak sl OTASIbHBIX MMOJb30BaTeICH, TaK U JJIs
Oospiux opranu3anuii. Ho 1erkocTh M BBICOKAsi CKOPOCTh JOCTYIA K JaHHBIM
IIPH TTIOMOIIM KOMIIBIOTEPHBIX CEeTeH, Takux Kak Internet, raxke caenanu 3Ha4H-
TEJIBLHBIMU CJICAYIOIINE YIPO3bl OE€30IMACHOCTH JJAHHBIX MPH OTCYTCTBUU MEP MX

3aIUTHI:

® HEABTOPHM30BAHHBIN JIOCTYN K HH(POPMAITUH;

® HEABTOPU30BAHHOE U3MEHEHUE HH(pOopMaIIU

® HEABTOPHU30BAHHBIN JIOCTYI K CETSIM U CEPBUCAM;

e [[pyrH€ CETEBbIC AaTaKWh, HAIpPUMEP, MOBTOP NEPEXBAYEHHBIX paHEE
TpaH3aKIMi ¥ aTaku TUMa "0TKa3 B OOCITy)KUBaHHUH'".

[Ipu o00paboTke MH000M 3HAUMMOM HWHQpOpPMAIUU TIPU TOMOIITU oT-

ACJIBHOI'O KOMIIBIOTECPA, a TEM 0oJiee B CCTH, BOSHUKACT BOIIPOC O €€ 3alIHUTC OT



HECaHKIIMOHUPOBAHHOTO JIOCTyNa M Hcmosib3oBaHus. Haubonee pacmpocTtpa-
HEHHBIN B KOMIBIOTEPHBIX CHCTEMaX CIOCO0 3allUThl — KCIIOIH30BAHUE Mapo-
neit — Oosee MPUTOMEH IS 3alUThI JIOCTYMA K BBIYMCIUTEIBLHBIM pecypcam,
HEXENH IS 3aluThl HHGOPMAIKKH. ITO CBOCOOPA3HBIN dKpaH, OTTOPaAKUBAIO-
M 3aKOHHBIX TOJIb30BaTeNIe CUCTEMBbl OT TOCTOPOHHMX, MPOMJIA CKBO3b KO-
TOPbIH, KBATU(PUIIMPOBAHHBIN MOJIb30BATEIb MOJIYYAET JOCTYI MPAKTUYECKU KO
BCcel MHGOpPMAIIUH.

B Hacrosiee BpeMs HCKIIOYUTENIBHO BAXKHOE 3HAYEHHE B pa3HbIX 00Ja-
CTSIX IPUOOPENH BOMPOCHI, CBA3aHHBIE C COXpaHEHUEM U Mepenadeil KoHpuaeH-
uaiabHOM MH(popMaluu. Bo3HUKarolue Npu 3TOM 3a/1aud PEIIaeT Kpunmozpa-
@us — HayKa 0 MeTojax MnpeoOpa3oBaHusl UHPOPMALIMU B LETSAX €€ 3alIUTHI OT

HE3aKOHHBIX I10JIb30BaTECIICH.

PeTpocnekTuBHBIN B3IJIsA HAa MCTOPHUIO Pa3BUTUSL KpUIITOTpapuH, Kak
CHEU(PHUUECKYI0 00JIaCTh YEIOBEUECKOW NEATENbHOCTH, MO3BOJSET BBIICIUTD
TPU OCHOBHBIX Iepuojaa. IlepBrbiil, Hanboaee MPOJOKUTENBHBIA, — 3TO 3M0Xa
"pyuHoil kpunrorpadun". Ee Hauasmo tepseTcs B MIyOOKOW JPEBHOCTH, a OKOH-
yanue npuxoautcs Ha 30-e ronpl XX Beka. Kpunrorpadus nponuia myTh OT Ma-
THYECKOr0 MCKYCCTBA 1O BIIOJHE INMPO3aMYECKOM TMPUKIAAHOW CHEUUATBHOCTH

YWMHOBHHUKOB JUIIJTIOMAaTHYCCKHUX U BOCHHBIX BECIOMCTB.

Bropoii nepuox — co3laHue U MIMPOKOE BHEAPEHHE B MPAKTUKY CHayaia
MEXaHUYECKHUX, 3aTEM AJIEKTPOMEXAHUYECKUX M AJIEKTPOHHBIX YCTPOMCTB MmHU(-
POBaHMUsI, OPTaHU3ALNS LIEJIBIX CETEW 3aCEKPEYEHHOM CBA3U. Ero HadamoM Mox-
HO cuMTaTh pa3paboTky ['mndeprom Bepramom (G.Vernam) B 1917 roay cxembl
TesnerpagHoi MHUQPPOBaIbHON MAaIIMH, WCHOJB3YIOLIEH 00HOpPA308yI0 2amMMy,

puc.l.1.



OTrpasuTeNs Monyverens

MICTOYHMK Besog
7 Co0blyeHHA COOBLLBHHRA N
Cymmarop CyMMETOD
Teiep | 4 | {Teiwmop
SallMpRoBAHHLIA
noTOK
Koy KoM
Cwbigarene CuMTLIRATEN
OnHopasnaan NaHTa OnHOpE30REA NaHTA

Puc. 1.1. lludpoBanue meronom Bepuama

K cepennne 70-X TOAOB ¢ pa3BUTHEM Pa3BETBICHHBIX KOMMEPYECKUX CE-
TEW CBSA3M, JEKTPOHHOW MOYTHI M INIOOAIBHBIX MH(POPMALMOHHBIX CUCTEM Ha
NEPBBIN IJIaH BBIIUIM HOBbIE MPOOJIEMBbI — MPOOJIEMBbl CHA0XKEHUS KIIIOYaMH U

HpO6J’IGMBI MOATBCPKACHUSA ITOJJIMHHOCTH.

B 1976 rony amepukanckue yuaensie Yutdwmin Anddu (W.Diffie) u Map-
i Xemmmad (M.Hellman) npeamoxxunu aBa HOBBIX MPHHIIMIIA OPraHU3AIUN
3aCEKPEUYCHHON CBs3U 0€3 MpEe/BapUTEIHLHOTO CHAOKEHHS a0OOHEHTOB CEKpPET-
HBIMH KJTFOYaM¥ MIH(PPOBAHUS — MPUHITUIT TaK Ha3bIBAEMOTO OMKPbINO20 WUGh-
PO6aHUs ¥ TIPUHIIATI OMKPHINO20 pacnpedenerust Kaitoyei. ITOT MOMEHT MOKHO
CUMTATh HAYaJOM HOBOTO INEPHOJa B pa3BUTUHU Kpuntorpaduu. B Hacrosimee
BpEMs 3TO HANpaBJICHHE COBPEMEHHON KpunTorpaduy ouyeHb MHTCHCUBHO pa3-

BHUBACTC.

1.2. U3 ucropuu kpunrorpadpuu

[TonsiTue “6e30macHOCTh”’ OXBATHIBAET IIMPOKUNM KPYr HMHTEPECOB, Kak
OTIEJBHBIX JIMIL], TAK U LIEJIBIX FrocyAapcTB. Bo Bce uctopuyeckrne BpeMeHa

CYIIIECTBEHHOE€ BHUMAHHE YJIEJSIIOCh MpobsieMe MHPOpMAIIMOHHON 0e3-

OMAaCHOCTH, 00ECTICUEHNIO 3aITUThl KOHPHUICHIIMAIBHON WH(OPMAITUU OT O3HA-



KOMJICHH:, KpaXKu, MOL[I/I(I)I/IKaIII/IH, IHOAMCHBI. Pemenuem stux BOIIPOCOB 3aHU-

MaeTcsi Kpunmozpagus.

Puc. 1.2. /I>xon Bannuc

Kpunmoepagus — taitnonucs. Tepmun BBen [Ixon Bammuc (John Wallis)
(1616-1703), anrmiickuii MaTeMatuk. [1oTpeOHOCTh MIM(POBATh U MEepeIaBaTh
mudpoBaHHbIE COOOIIEHUST BO3HUKIIA OYeHb JaBHO. Tak emie B V-VI BB 10 H.5.
IPEKU MPUMEHSIIN CliennalibHoe mudpyroiiee yerpoiictBo. [1o onucanuto Ihy-
Tapxa, OHO COCTOSUIO M3 ABYX IWIMHAPUYECKUX CTEPKHEH OJMHAKOBOM JITUHBI
1 tonmuHbl. OauH ocTaBisid cede, a IPyro oTIaBalivd OThE3kKAoIEeMy. JTU
CTEPKHH Ha3BIBATTU CYUMANAMU.

[Tpu HeoOXOoaUMOCTH Tiepefadyu COOOIICHUS, NIMHHYIO JICHTY Manupyca
HaMaThIBaJIM Ha CIMTANTy, HE OCTaBJIsAsS HAa HEH HHUKAKOTO MPOMEXKYTKa. 3aTeM,
OCTaBJIsIS MAMMPYC HA CIUTAJE, MMCaId HAa HEM BCE, UTO HEOOXOIUMO, a, HAIH-
CaB, CHUMaJIM Manupyc U 0e3 CTEep>KHS OTHPABISUINA ajapecaTy. Tak Kak OyKBBI
OKa3bIBAJIMCh pa30pOCaHHBIMH B OECIOpSAKE, TO MPOYUTATH COOOIICHHE MOT
TOJIBKO TOT, KTO UMEJI CBOIO CITUTATY TAKOMW K€ JYIMHBI U TOJIIUHBI, HAMOTAaB Ha

Hee nanupyc.
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Puc 1.3. Cuurana

Keaopam Ilonuousn

B Jpesneii I'perun (II B. 10 H.3.) ObU1 M3BECTEH IIHMQp, HA3bIBAEMBbII
“keaopam Ilonuobus’.

DTO YCTPOUCTBO MPEACTABIISIIO COOOM KBajapar 5*5, CTONOIBI U CTPOKHU
KOTOpOro HyMepoBaiu 1udppamu ot 1 10 5. B KaxIyro KJIETKy 3alHChblBajIach
o/lHa OyKBa (B rpeYeCKOM BapHaHTE OJHA KJIETKAa OKa3blBajach IyCTOil, a B Ja-
TUHCKOM — B OJHY KJIETKYy momemanu aBe OykBbl |,J). B pe3ynbrare kaxxmoit

OyKkBe OTBeyYaJia rapa 4yrces 1o HOMEPY CTPOKH U CTOJIOIA.

1 2 3 4 5
ABCDE,|[|I
F GHIJK|2
LMNOP|3 13 34 22 24 44 34 15 42 22 34 43 45 32
8&, i 3‘ ; g Cogito ergo sum - nar. “Sl MbICIII0, CJICI0BATENILHO, CYLIECTBYIO™
P.Jlekapr
Koo I]ezapsa

B I B.H.3. FO.1le3apb BO BpeMst BOMHBI € rajliaMH, IEPENUCHIBASICh CO CBO-
MMH JIpy3bsiMU B PuMe, 3aMeHssT B COOOIICHUH TIepBYIO OYKBY JTaTHHCKOTO aj-
¢asura (A) Ha yerBeptyio (D), BTopyto (B) — Ha msaryio (E), HakoHel mocie-

HIOIO — Ha TPEThIO.

! Monm6Gwuii (200-120 . 10 H.3.) APEBHErPEYECKHI HCTOPUK



ABCDEFGHIJKLMNOPQRSTUVWXYZ YHQL YLGL YLFL
DEFGHIJKLMNOPQRSTUVWXYZABC Veni vidi vici - “Tlpumen, vengen
nobemn”

K0 Ilesapr Jomecemue Cematy o0 mobege
HAJ DOHTHHCKHM IapeM
Hudp Llezapss OTHOCUTCS K TaK Ha3bIBAEMOMY KJIACCY MOHOALPABUMHBIX

NOOCMAHOB0K N UMEET MHOYKECTBO MOTU(PUKAITHIA.

Pewemxa Kapoano
upoko u3BecTHBI MUGPHI, MPUHAATICKAIIUE K KIACCY nepecmaHo6Kd, B

4acTHOCTH “‘peutemia Kapoano™?

. OTO NMPAMOYTOJIbHAs KAPTOYKA C OTBEPCTHUS-
MU, Yalle BCEro KBajpaTHas, KOTOpas NpU HAJIOKEHHM Ha JIUCT OymMaru ocTaB-
JSI€T OTKPBITBIMU JIMIIb HEKOTOpBIE €ro 4acTh. Yuciao CTpok M cToiOLOB Ha
KapTouke 4yeTHo. Kaprouka caenana Tak, 4To IpH MOCIEI0BATEIBHOM €€ ITOBO-
paYMBaHUU KaKJas KJIETKA JIEXKaIero MoJ Heil Jimcra okaxercs 3aHsaTon. Kap-
TOYKY IOBOPAYMBAIOT CHAYAJIA BJIOJb BEPTUKAIBHOM OcH cuMmeTpuu Ha 180101,
a 3aTeM BJI0JIb TOPU30HTAIBHO OcH Takxke Ha 180[]. 1 BHOBb IMOBTOPSIOT Ty ke
HIPOLENYPY.

o e

o N

Puc. 1.4. Pemerka Kapnano

2 Kapnano Jxeponamo (1501-1576) - utanbsiHCKUi MaTeMaTuK, (Hu-

joco( u Bpau
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Juck Anvoepmu

Utanbsinenr AnsOeptu (XVI B.) BHepBble BBIABUHYJ UK '"IABOMHOTO
mudpoBaHus" — TEKCT, MOTYUYCHHBIN B PE3yJIbTaTe TIEPBOTO MUGPOBAHUS, MTO-
Beprajics noBTopHOMY 3amudpoBanuio. B Tpakrare AnbOepTu OblI MpUBEACH
ero coOCTBeHHBIN MUdp, KOTOPBIN OH Ha3Bal "MUEGPOM, JOCTOMHBIM KOPOJICH".
On yTtBepxaai, uyto 3ToT mmdp Heaemudpyem. Peanmzarus mmdpa ocymecTs-
Js1ach € MOMONIBIO MIKU(PPOBATBLHOTO JUCKA, MOJOKUBIIETO HAYaJIO LIEJON ce-
PUU MHO20ANPaABUMHBIX NOOCMAHOBOK. Y CTPOUCTBO MPECTABIISIIO COO0H mapy
JTMCKOB — BHEIIIHWW, HETIOABWKHBIA (Ha HEM ObUIM HaHECEHBI OYKBBI B €CTe-
CTBEHHOM MopsiaKe u HUudpsl oT 1 10 4) U BHYTPEHHUHN — MOJBUKHBIN — HA HEM
OykBbI ObLIH TiepecTaBieHbl. [Ipoliecc mudppoBaHus 3aKIH0YaICsS B HAXOXKICHUN
OYKBBI OTKPBITOT'O TEKCTa Ha BHEIIHEM JUCKE U 3aMEHYy €€ Ha COOTBETCTBYIO-
1y (crosmyro moja Hel) OykBy mmdpoBaHHoro tekcra. [locnme mmdpoBanus
HECKOJIbKUX CJIOB BHYTPEHHUH JUCK CABUTAJICS HA OJIUH miar. Kiroyom qanHOrO
mudpa ABISUICA TOPSAIOK PacloioxkeHuss OyKB Ha BHYTPEHHEM JHCKE M €ro

Ha4dYaJbHOC ITOJIOXKCHUEC OTHOCUTCIIBHO BHCIITHETO AU CKA.

Puc. 1.5. luck AnsbepT
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Taonuya Busicenepa

Heyno0cTBO paccMOTPEHHBIX BbIIIE MIPUPTOB MOHOAI(DABUTHBIX TMOA-
CTaHOBOK OYEBHJIHO, TaK KaK B CIyyae MCIOJB30BaHUs CTaHAAPTHOTO andaBuTa
TabJIMIla YacTOT BCTpeuaeMoCcTH OYyKB ajaBUTa MO3BOJSET OMPEICIUTH OJIUH
WM HECKOJBKO CHMBOJIOB, @ 3TOTO MHOTJA JAOCTATOYHO ISl BCKPBITUA mudpa
(“ITnsupymue yenoBeukn” Konan Jlowns wnm “3onoroit xxyk” Darapa [lo). Ilo-
ATOMY HCIIOJIb30BAIMCH PA3IMYHBIC MPUEMBI I TOTO YTOOBI 3aTPyIHUTH Jie-
muQpoBaHue, HAIpUMEpP HCIOIb30BaHUE ‘“‘mabnuysvt Buoicenepa”, KoTOpas
MPEACTABIACT CO00I KBaJpaTHYIO TAaOJHUIly C YUCIOM CTPOK M CTOJOIIOB paB-
HBIM KOJINYECTBY OYKB andaButa. YToOb! 3amudpoBaTh Kakoe-1100 COOOIIeHHE
BBIOMPAIOT CJIOBO — JIO3YHT (HaIllpuMep, “MOHACThIPb”) U HAJIIUCHIBAIOT €r0 Haj
COOOIIEHHEM C HEOOXOIUMBIM TTOBTOPEHUEM.

Yto6b! nosy4unuTh MU(GPOBAHHBIN TEKCT, HAXOAAT OYEPEIHON 3HAK JIO3YH-
ra, Ha4MHas C MEPBOTO B BEPTHKAIHHOM ayipaBUTE, a €My COOTBETCTBYIOIIHIA
3HaK COOOIIEHNs B TOpU30HTaIbHOM ajdaBute. Ha mepeceuenuu BbIIEeIECHHBIX
CTOJIOIIA ¥ CTPOKM HAaXOJIUM MepBYyr0 OykBy muppa. O4eBUAHO, YTO KIOUOM K

TaKOMY IIUQPY ABISECTCS UCTIOIb3YEMBIH JIO3YHT.
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MOHAaCTBIPBbBMOHACTBIPBbMOH

PACKHHYJOCBMOPECININUPOKO

3OAKIMIANBI MO MI(OBY @ IJb I bI

Tabnuya Buscenepa®

ABBIIEASUNKIMHONPCTY ®XIUIIILBIDIOS
BBl IEK3UHKJIMHOIIPCTY ®XIYINIILLIDIOSIA
BIIEK3UAKJIMHOIPCTY ®XIUIIIILLIDIOSAAB
I EX3AUKIMHOIPCTY ®XIUIIILBIDIOAAEB
JNEK3UNKJIMHONPCTY ®XITYIIIILBIDIOSI®EBT
EASUNKIMHONPCTY ®XIUIIIHBIDIOSI®EBI
AIUNKIMHOIPCTY ® XYL IOSI®EBIJIE
SUNKJIMHOIPCTY ®XITYIIIILBIDIOSIABBI IEK
MAKJIMHONPCTY ®XIUIIIIBIDIOAABBI TEK3
UKJIMHONPCTY®XIUIIIHBIDIOSIABBI IEK3HT
KJIMHONPCTY ®XIUIIIIBBIIOAABBI TEAK3UI
JIMHOTIPCTY ®XITUIIIIbBIIOAABBI TEK3IUK
MHOIPCTY ®XIUIIIIHBIIOAABBI TEAKIUINKT
HOIIPCTY®XIUIIIILBIDIOSABBI IEK3NNKIM
ONMPCTY®OXIUIIIILBIDIOSABBI IEK3UNKIMH
MPCTY®XIMUIIILBIIOAABBI IEAKIUNKIMHO
PCTY®XIUIIIBIDIOAABBI IEAKIUAKIMHOI
CTY®XIYIIIILBIDIOSABBI IEK3UIKJIMHOIIP
TY®XIUYIIIIHBIIOAABBI TEAKIUNKIMHOIPC
YOXIYIIILBIDIOSIABBIIEK3UNKJIMHOIIPCT
OXIYIIILBIDIOSIABBI IEK3NHKJIMHOIIPCTY
XU HBIDIOSABBI AEK3UNKJIMHOIIPCTY ®
MUINILIDIOSAABBI IEK3UNKJIMHOIIPCTY ®X
YIIIIBBIIOAABBI TEAKIUNKIMHONPCTY ®XI]
IbBIDIOSABBI AEK3UNKIMHOIPCTY ®XITY
BBIDIOSIABBI IEK3NMKJIMHOIIPCTY ®XITYIII
bBIDIOSABBI IEK3UAKIMHONPCTY ®XITUIIII]
BIDIOSIABBI IEASUNKIMHOIPCTY ®XIY D
IOAABBI IEAIUNKIMHONPCTY ®XITUIIIIBBI
FOSIABBIIEK3UNKJIMHOIIPCTY ®XITY LD
SABBIIEK3UMKJIMHOITPCTY ®XITUIIIHBIDIO

3bnes ne Buxenep (1523-1596) - ¢paniysckuii mocon B Pume, Hamican 601b-
moi Tpyn o mudpax. Keanpatueiii mupp BukeHepa Ha NPOTSKEHUU MOYUTH
400 ner He Obu1 gemmdpoBaH, cuuTaics HexewudpyemMbiM UG POM
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OnHopa3zosblii IIM(PPOBAIBLHBINA 0JI0KHOT

[Ipumepom HepacKpbiBaeMOro mudpa MOKET CIYXKUTh TaK Ha3bIBaeMbIH
00HOpPa308blll WUGposanvHull OI0KHOM — THQP, B OCHOBE KOTOPOTO JICKUT Ta
xe uzaes, uto B mmdpe Llesaps. Hazosem pacuupennvim angasumom MHOXKe-
cTBO OyKB ajdaBuTa U 3HakoB npenuHanusg { ., . ;1 ? () — “ <mpoben>}, uncio
CUMBOJIOB PACIIMPEHHOTO KUPWIIMYECKOTO ajidaBUTa B JAaHHOM BapuaHTe Oy-
neT paBHO 44. 3aHyMepyeM CHMBOJIBI PacIIMPEHHOTO ajdaButa ynciamu ot 0
no 43. Torga 000 mepenaBaeMblii TEKCT MOKHO paccMaTpuBaTh Kak Mocie-
JOBaTeIbHOCTD {an} uricen MmHoxkecTBa A={0,1,2,...,43)}.

[TpenmnonoxumM, 9To UMEEeM CIIy4alHYIO TIOCIEeI0BATEIbHOCTh {Cn} U3 Uu-
CeJI MHOXECTBA A TOM e JUIUHBI, UTO U MePeIaBaeMbli TEKCT — KIHOU.

CKHaI[I)IBaH 110 MOAYIIIO 44 ygucmo u3 nepegaBacMoro TeKCra ap € COOT-
BCTCTBYIOIIUM YHCJIOM M3 MHOXXECTBA KIto4a Cp.

a, + ¢y 1 by (mod 44), 0<=b,<=43

HOJYYHM TI0CJIeI0BaTeIbHOCTD {Dn} 3HaKOB MmM(ppoBaHHOrO TekcTa. UTto-

OBI IIOJIYUHTD Hepez[aBaeMLIﬁ TCKCT, MOXXHO BOCIIOJIB30BaTbCA TCEM KC KIIIOUOM:

an U by - ¢, (mod 44), 0<=a,<=43

VY naByx aOOHEHTOB, HAXOSAIIUXCS B CEKPETHON MEPENrCKe, UMEIOTCS JIBa
OJIMHAKOBBIX OJIOKHOTA. B KakIoM M3 HMX Ha HECKOJBKHMX JIMCTaX HaredaTaHa
ClIyJaifHasi TOCJIeI0BaTeIbHOCTh YhCesl MHOXKeCTBA 4. OTIpaBUTEIh CBON TEKCT
mudpyer, YKa3aHHBIM BBIIIE€ CIOCOOOM, TIPH MTOMOIIM TIEPBOI CTPaHUIIBI OJIOK-
HOTa. 3amudpoBaB COOOIICHNE, OH YHUUTOXXAET UCIIOIb30BAHHYIO CTPAHUILY U
OTIIPABIISIET TEKCT COOOIIEHUS BTOPOMY a0OHEHTY, MOJydaTessb mu(poBaHHOTO

TCKCTa paCHH/I(I)pOBLIBaCT €TI0 U TAKXKC YHUYITOXKACT.

UCIOJIb30BAaHHBIM JUCT OJ0KHOTA. HeTpyaHo BUAETH, YTO OJHOPA30BbIN
mu@p HE pacKphIBacM B MPHUHIIMIE, TaK KaK CUMBOJI B TEKCTE MOXKET OBbITh 3a-

MEHEH JIOOBIM JIPYTUM CUMBOJIOM U 3TOT BBIOOP COBEPIIICHHO CITy4acH.
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1.3. MeToab! mudgpoBanus

1.3.1.0aH0a/1(paBUTHBIA METO

JIaHHBIN METOJ, MOKAIIYH, CAMBIN JPEBHUN U3 BCEX M3BECTHBIX METOOB.
B ero ocHoBe neXHUT MPOCTON CMOCOO MM(PPOBaHUSA: OTHPABUTEIh U MOJTyda-
TeJb 3alU(PPOBAHHOTO JIOKYMEHTA 3apaHee I0roBapuBaroOTCs 00 omnpeIeIeHHOM
CMEIIIEHUH OYKB OTHOCHUTEIIBHO MX OOBIYHOTO MECTOIOJIOKEHHUS B andaBuTe.
Hanpumep, st KUpUJUIULIBI, €CJIM CMENIeHHE paBHO 1, TO “A” COOTBETCTBYET
oykse “b”, “b” — “B”, u Tak nmanee, a korjga ajgaBUT MOAXOIUT K KOHILY, TO
HAaYMHAIOT OpaTh OyKBBI M3 Hayaua crnucka. M BBIXOAWUT, HAIIpUMED, CIEAYIO-

miee: u3 ciosa “KOJANPOBAHUE” nonyyaercs “JIITEVCIITBOMX”.

YacTHBIM CIIy4aeM JIaHHOIO METOJAA SIBJIIETCS paHEe PacCMOTPEHHBIN
mmdp Lezaps. OueBuaHO, YTO MPOU3BOJIBHBIN MIU(P U3 Kilacca ogHOaI(paBUT-
HBIX METO/I0B He siBisieTcs mugpoM Llesaps (ecnu mMoirHOCTh andaBuTa TEKCTa
paBHa N, To uucino mudpos Llezaps paBHO N, a YUCIIO BCeX OJHOAN(ABUTHBIX
mdpoB paBHo N!).OagHako U ISl TAKUX METOAOB JIETKO MPEIOKUTH CIIOCOOBI
nemu(ppoBaHus, OCHOBAHHbIE HAa CTATHCTHYECKHX CBOMCTBaX MIM(PPOBAHHBIX
TEKCTOB MOCKOJIBKY OTKPBITBHIN U 3aKPBIThIA TEKCThl UMEIOT OJIMHAKOBBIE CTaTH-

CTUYCCKHUEC XapPaKTCPUCTHUKH.

B nabopamopnoii pabome Ne 1 paccmampusaromces 08a eapuanma oOHoangpa-
BUMHO20 MemOOad ¢ PUKCUPOBAHHBIM CMeujeHUeM U ¢ NPOU3BOIbHbIM (3a0asae-
MbIM) CMeweHUU.
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1.3.2.11lu¢gpoBanue MeTOAOM NEPECTAHOBKH CUMBOJIOB

CyTb 3TOro MeToja 3aKJII04aeTcss B TOM, 4YTO CUMBOJIbI TEKCTa MEepecTaB-
JISIOTCS TIO OTPEJIETICHHBIM MTpaBUjIaM, MPU 3TOM UCTIOIb3YIOTCS TOJIBKO CUMBO-
JIbI KICXOTHOTO (He3amuGpoBaHHOTO) TEKCTA.

[TepecTaHoBKM B KJIaccHUeCKOW KpunTorpadvyd OOBIYHO TMOJYYArOTCS B
pe3yNbTaTe 3aMMCH UCXOJHOTO TEKCTa M YTCHUS MU(POBAHHOTO TEKCTA IO pas-
HBIM ITyTSM T€OMETPUUYECKON (DPUTYPHI.

[IpocreiimmM mpruMepoM NIEPECTAHOBKH SIBIIICTCS 3alUCh HCXOTHOTO TEK-
CTa MO CTPOKaM HEKOTOPOW MaTPHIIBl M YTCHHE €T0 MO0 CTOJIOIaM ATOM MaTpH-
IBI.

[TocnenoBaTenbHOCTh 3aMOJHEHUS] CTPOK U YTEHUSI CTOJOIOB MOKET
OBITH JTI000M U 3a7aeTcs KiouoM. TakuM 00pa3oM, JUisi MaTpHUIIbl pa3zMepom 8*8
(nHa 610Ka 64 cuMBoJa) Bo3MoxkHO 1.6%10° kirodeii, 4Tto mMo3BoNIAET HA CO-
BPEMEHHBIX KOMIIbIOTEpaX NyTeM mnepedopa nemudpoBaTh 3aJlaHHBIA TEKCT.
Opnnako jyist MaTpuIlsl pazmepoMm 16*16 (nnuHa 6y10ka 256 CUMBOJIOB) UMEETCS
1.4*10% xmroueif, ¥ mepe6op MX C MOMOIIBIO COBPEMEHHBIX BBHIYHMCIUTEIBHBIX
CPEIICTB BeChMa 3aTPyTHUTEIICH.

[IpumepoM mNpuUMEHEHHS METOJa TEPECTAHOBKHM MOXKET OBITh TaKkKe
BOCBMUDJIEMEHTHAsI TaOymIa, obJjagaronias COBOKYMMHOCTBIO MapIIpyTOB, HO-
CAIIMX Ha3BaHWE MapmipyToB I ammimbroHa. [locimenoBaTembHOCTD 3amOHEHUS
TaONMHIBI KKIBIA pa3 COOTBETCTBYET HyMeEpamuH ee dJIeMeHTOB. Ecnm mimHa
muppyeMoro TEKCTa He KpaTHA YHCITY JIEMEHTOB, TO MPH MOCJICTHEM 3aIloTHE-
HUU B CBOOOIHBIC DJIEMEHTHI 3aHOCHUTCSI TIPOM3BOJIbHBIN CHMBOJI. BriOopka u3
TaOHIIBI TSI KAXKOTO 3aITOJTHECHHS MOJKET BBITTOTHATHLCS 10 CBOEMY MapIIpyTy,
IIPY 3TOM MapIIPYThI MOTYT MCIOJIB30BAThCS KaK MOCICIOBATENBHO, TaK M B TIO-
pSAIKE, 3a]1aBaCMOM KITFOUOM.

JIJist METOZIOB MIEPEeCTaHOBKH XapaKTEePHBI MMPOCTOTA aJrOPUTMa, BO3ZMOXK-
HOCTh MPOTPAMMHOM peai3allid M HU3KUA YPOBEHB 3aIlUTHI, TaK KaK IIPH
OOJBIION JUTMHE UCXOJHOTO TEKCTa B €ro 3amudpoBaHHOM BapUaHTE MPOSIBIIS-
IOTCS CTaTUCTUYCCKHAE 3aKOHOMEPHOCTH KIIFOYa, YTO M IO3BOJIIET €ro OBICTPO

pPacKpbITh. [[pyroii HEIOCTATOK 3TUX METOJOB — JIETKOE PACKpBITUE, €CIU yAa-
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€TCSl HaNpaBUTh B CHCTEMY MJisi MU(PPOBAHUS HECKOJIBKO CIEIHAIBHO IMO0-
OpaHHBIX cooOmeHuit. Tak, eciny AyiMHa 0JI0Ka UCXOAHOM TEeKCTe paBHAa K CUM-
BOJIAM, TO JIJISl PACKPBITUS KJIF0Ya JOCTATOYHO MPOIMYCTUTH Yepe3 MudpoBaIb-
Hyto cucremy K-1 OJI0KOB MCXOTHOTO TE€KCTa, B KOTOPBIX BCE CUMBOJIBI, KPOME

OJHOI'0, OJWMHAKOBBI.

1.3.3.1lIn¢ppoBanne MHBEPCHHIMU CHMBOJIAMH (110 JONOJHEHHUIO /10
255)

JlaaHBI MeToa MHUQPOBaHUsA, SBISICTCS YACTHBIM ClydaeM ojHoal(a-
BUTHOM 3ameHbl B andaBuTe MOIIHOCTH 256. CyTh METOJIa 3aKJII04YaeTcs B 3a-
meHe cumBoisia ASCII-koaupoBKM ¢ HOMEpPOM | Ha CHMBOJI ¢ HOMEpoM 255-I.

AHQJIOTUYHO MPOBOJUTCS U Olepalus pacirppoBaHusl.

1.3.4.MHoroa/ipaBuTHbIE METOAbI IIU(PPOBAHUS

MHuoroangasutHoe mudppoBaHue (MHOroaadaBuTHas 3aMeHa) 3aKJoya-
€TCS B TOM, YTO JJI MOCJIEOBATEIbHBIX CUMBOJIOB MM(PYEMOTO TEKCTa HC-
MOJIB3YIOTCSl 0JIHOAI(AaBUTHBIE METOJIbI C PA3JIMYHBIMU KITIOYaMHU.

Hanpumep, nepBeiil cuMBOII 3aMeHsieTcs 1o Merony Llezaps co cMmemenu-
eM 14, BTopoii — co cmemenueM 10, u Tak ganee 10 KOHIA 33JaHHOTO KIJIHOYa.
3aTeM mpolieaypa npojoipKaeTcs nepuoaudecku. bosee oOiiet sBisieTcs CUTY-
anus, Korja ucrnoisdyercs He mudp Llesaps, a mociienoBaTeIbHOCTh MPOU3-
BOJIbHBIX MOJICTAHOBOK, COOTBETCTBYIOIIMX OJHOAI(ABUTHBIM METO/IAM.

bonee HarmsaHbIM mpUMepoM MOAOOHOTO MU(POBAHUS SBISETCS METO/
raMmMupoBaHus. JlaHHbIA criocoO mpeoOpa3oBaHUsl 3aKJIHOYAeTCd B TOM, 4YTO
CHUMBOJIbI 3aKPBIBAEMOT0 TEKCTA MOCIIEIOBATEIBHO CKJIA/IBIBAIOTCSI C CUMBOJIAMU
HEKOTOPOW CHENHAJIbHOM TOCIIEIOBATEIIBHOCTH MMEHYEMOM rammou. Takoe
npeoOpa30BaHNe WHOT/IA HA3BIBAIOT HAIOKEHUEM TaMMbl Ha OTKPBITHIN TEKCT.

Cobcmeenno npoyedypa HanoHCeHUsi MONCEM OCYUeCMBIAMbC OOHUM U3

08YX cnoco608:
1) CuMBOJIBI 3aKPBIBAEMOI0 TEKCTa W TaMMbI 3aMEHSIOTCS ITU(PPOBBIMU

HKBUBAJICHTAMHU a 3aT€M CKJIQAbIBAIOTCS 1o mMoaymio K, rae K — KOJIWYEeCTBO
CHUMBOJIOB aJi(haBuTa,
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T.= (T, J T.)mod K rue T, — mmdpoTekcr,
T, — OTKPBITBIN TEKCT,

T. — ramMma.

2) CHMBOJIBI TEKCTA M TAMMBI TIPEJICTABIISIOTCS B JIBOMYHBIX KOJaX, a 3a-
TE€M KaXKJasl 1apa IBOMYHBIX Pa3psAI0B CKIIAIBIBACTCS IO MOAYJIIO 2.

CroiikocTh mHUGPOBaHUS METOJOM TaMMHUPOBAHHS OIPEACIISICTCS, TIaB-
HbIM 00pa3oM, Ka4yeCTBOM T'aMMbI, KOTOPOE OIpeJeseTcs ABYMs XapaKTepH-
CTUKaMHU: JUIMHOIO NEPUOAA U CIIYYAaUHOCTBIO PACIPEACICHHUS 10 TIEPUOTY .

JImuHOI0 mepuoaa raMMbl Ha3bIBAETCSI MUHUMAJIBHOE KOJIMYECTBO CUMBO-
JIOB, TOCJIE KOTOPOrO IOCIEIOBATENLHOCTh HAYMHAECT NOBTOPATHCA. Ciydail-
HOCTb PaCIpEICIICHUsI CAMBOJIOB I10 MEPUOAY O3HAYAET OTCYTCTBUE 3AaKOHOMED-

HOCTEH MCIKAY ITOABJICHHUCM PA3JIMIHBIX CHUMBOJIOB B IIPCACIAX IICPpHUOAA.

B nabopamopnoii pabome Ne 1 paccmampusaromcs mpu 8apuanma MHO20A-
Gasumnoco memooa — ¢ GUKCUPOBAHHBIM KIIHOUOM, C KIHOUOM QUKCUPOBAHHOIL
ONIUHBL U C KTHOUOM NPOU3BOTbHOU OUHDBL.

1.3.5. OcHoBHBIC TPeOOBaHUNA, KOTOPbIE NMPEAbABIAITCH K MeTOAaM

mndposanus nHpopmanuu

1) ClOXHOCTh U TPYAOSMKOCTh TpoIieayp IudpoBaHus U pacindpoBa-
HUS JOJKHBI OMPENENSATHCS B 3aBUCUMOCTH OT CTETIEHU CEKPETHOCTH 3alluIla-

CMBbIX JaHHBIX.

2) Hajie)kHOCTh 3aKpBITHS J0JDKHA OBITh TaKOHM, YTOOBI CEKPETHOCTh HE
Hapylazach Jake B TOM CiIydae, KOT/la 3JI0yMBIIUJICHHUKY U3BECTEH CIOCO0 3a-

KPBITHS.

3) Crioco6 3akpeIThsl 1 HAOOP HMCIOJIB3YEMBIX CITY)KEOHBIX TaHHBIX (KITFO-
YEeBBIX YCTAHOBOK) HE JIOJDKHBI OBITh CIIMIIKOM CJIOKHBIMH. 3aTpaThl Ha 3alllUT-
HBIE TIPe0Opa3oBaHus JODKHBI OBITH TpUEMJIEMbIC TIPU 3aJJaHHOM YPOBHE CO-

XPaHHOCTU WH(}OpMaIuu.
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4) BeimosHeHre mpoIielyp MpsiMOTo U 00paTHOTO MPeoOpa3OBaHMS TOJIK-

HO OBITh (POPMAJIBHBIM U KaK MOKHO MPOIIIE.

5) [porieypsl IPSMOTo U 0OPATHOTO MPEeOOPa30BaHUS HE JTOJIKHBI 3aBH-

CETh OT JUITMHBI COOOIIIEHNUS.

6) OmunoOKy, BO3HMKAIOIIME B Mpolecce MpeoOpa3oBaHus, HE JIOJDKHBI
pacmpoCTpaHATHCS M0 CUCTEME U BBI3BIBATH MOTEPI0 MH(GopManuu. M3-3a moss-
JIeHHs OIIMOOK Tepeaayur 3amu@pPOBaHHOTO COOOIICHUS MO KaHajlaM CBSA3H He
JIOJKHA MCKIIIOYAThCS BO3MOXKHOCTh HAJESKHOM paciIn(ppOoBKH TEKCTa Ha MpH-

CMHOM KOHIIC.

7) U30bITOYHOCTh COOOIICHHM, BHOCHMAs 3aKPBITHEM IOJDKHA OBITH Kak

MO>KHO MEHBIIIEH.

8) O0BeM KiIroua He TOJDKEH 3aTPYAHATH €T0 3aTIOMHUHAHUE U TIEPECHUIKY.

1.3.6. I'mcTrorpamma Tekcra

OI[HI/IM 13 HanOoJee U3BECTHBIX MCTOZAOB KPHUIITOAHAIN3A ABJISICTCA U3Y-
YCHHUC CTATHCTHYCCKUX XAPAKTCPHUCTHK HIH(l)pOBaHHI)IX TCKCTOB. Fpa(i)I/I“IGCKOG
OTO6pa>KCHI/I€ COBOKYITHOCTH 49aCTOT BCTPECYACMOCTH CHMMBOJIOB B TCKCTC HA3bI-

BaroT FHCTOFpaMMOﬁ 9TOI'O TCKCTA.

[Ipenmonoxum, 4To Mbl KMEEM JIEJI0 C METOJIOM OJIHOAJI()aBUTHOTO HIU(]-
poBaHUs. 3Hasl YACTOTY BCTPEYAEMOCTH OyKB B aji(paBUTE, MOXKHO MPEIIOJIO-
KUTh, Kakasg OykBa ObLTa 3aMEHEHa Ha JaHHyro. Hampumep, yacto BcTpedaemast

OykBa “O” 3aMeHeHa Ha PeJKO BeTpevaronlyrocs 0yksy “I117.

Mna naenaonocmu, 6 nabopamopuoi pabome Ne 1 ucnonvzyromcesi 08otiHvle 2u-
CMo2pammol, omobpax3caowiue 4acmomy 6CmpedaeMoCcmy CUMB0NI08 6 UCXOO0-
HOM U 3aUUPPOBAHHOM MEKCMAX.

CﬂeayeT HMCTb B BHAY, YTO BUJ T'HCTOrpaMMBbI IJII CTAHAAPTHOI'O pac-

NpEeACICHUA 3aBUCHUT OT BHAAd HCXOAHOI'0 TCKCTaA CJICAYIOIIUM o6pa30M: €ClIn
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HCXOI[HBIfI TCKCT COACPIKUT CHUMBOJIbI KUPUIIJIMIIBI U JTATUHCKOT' O aﬂ(l)aBI/ITa, TO
BBIBOAUTCA CTATUCTUYCCKOC PACIIPCACIICHUC I KUPHUIJUIUIBI U JJATUHUIBI, CCIIN
TOJIBKO KUPHUJIJIUIIBI (J'IaTI/IHI/IHI)I) TO BBIBOIUTCA CTATUCTUYICCKOC PACIIPCACICHUC

JUISL KUPWILTALBI (JTATHHUIIB).
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JlabopaTtopHast pabora Ne 1
Hcnonb3oBanne KJIACCHYECKUX KPUNITOAJITOPHUTMOB IOACTAHOBKH H

NnmepeCTaHOBKM VI 3aIIIUTBI TEKCTOBOM I/IH(l)OpMa]_lI/II/I

Hean padoTbl: GOpMHUPOBAHUE y CTYJEHTOB MPAKTUYECKUX YMEHUU HC-
CJIEIOBaHMsI KJIACCMYECKUX KPUMNTOrpaUUYecKuX airopuTMOB MHOTOAnI(aBUT-
HOM MOJACTaHOBKU, MHOTOAJI()aBUTHOM MOJCTAHOBKH M MEPECTAHOBKH JIJIS 3aII[H-
Thl TEKCTOBOM MH(opManmu U (HOPMHUPOBAHHE THCTOTPAMM, OTOOpAKAIOIIUX
YaCTOTY BCTPEYAEMOCTH CHMBOJIOB B TEKCTE JJIsl KPUIITOAHATIN3A KIACCUYECKUX
I QoB.

1. Onucanue J1adopaTOPHOI padOTHI

JUist BBINOJIHEHUS J1a0OpAaTOPHOUM pabOThl HEOOXOJUMO 3alyCTUTh MPO-
rpammy L_LUX.EXE. Ha akxpaHe aucriest mosiBiasieTcss OKHO, ¢ pa3MEIICHHBIM B
€ro ILIEHTPE TEKCTOBBIM pPeAaKTOpoM (IUisi OTOOpakeHUs 3amu@pOBaHHBIX U
pacii(ppOBAHHBIX TEKCTOB), B BEPXHEH CTPOKE OKHA PACIOJIONKEHO TJIaBHOE
MEHIO, TO3BOJISIOIIEE MOJIb30BATENI0 BBINOJIHUTE TpeOyemMoe NeHCTBHE, YYyTh
HUKE OCHOBHOT'O MEHIO PaCIOJIOKEeHA MaHellb MHCTPYMEHTOB (JIJ1s1 yIpaBiIeHUs
OBICTPBIMM KOMAHJHBIMA KHONKAMH U JPYTUMH “TOpSIYUMH’~ DIEMEHTaAMU
YIPABJICHHS), @ B CAaMOM HH3Y OKHa, MOJ TEKCTOBBIM PEAaKTOPOM, HAXOIHUTCS
CTpOKa COCTOSIHHS, B KOTOPOU YKa3bIBACTCS TOJICKa3Ka W BBIBOAUTCS JIOTIOTHH-
TenbHast nH@opmarus. KnaBuiiy naHean MHCTPYMEHTOB, JJisl y100CTBa, CHAO-

KCHBI BCIIIBIBAIOIITUMH ITOACKA3KaMM.

Jlsig TOoro yToOBl MOMACTh B OCHOBHOE MEHIO, HEOOXOAMMO Ha)KaTh KJla-
umnry F10. IlepeaBmkenne mo TIaBHOMY MEHIO OCYIIECTBIISECTCS KIIABUIIAMH
nepeMenieHus Kypcopa. UtoOsl BBI3BaTh MYHKT MEHIO, HY)KHO Ha)KaTh KJIABHIIY
“ENTER”, BepHYyTbCs B IJTaBHOE MEHIO MJIM BOBCE BBIMTH U3 Hero — “ESC”.

A Tenepp Goisiee OIPOOHO PACCMOTPHUM KK M3 IMYHKTOB TJIABHOTO

MCHIO.

21



1.1. Pegakrop

JIaHHBIN MYHKT OCHOBHOT'O MEHIO COJEPKHUT MOIITYHKTBI: CO3JaTh JOKY-
MEHT, OTKPBITh (hailil, COXpaHUTh (paiis, BBIXOJ] U3 MPOTPaMMBbI.

[IpenBapurenbHO, Cpa3y MOCIE 3alycka MPOrpaMMbl, TEKCTOBBIM peak-
TOP HEIOCTYIEH, TAKKE HEJOCTYITHBIMU SIBJISIOTCS IMOYTH BCE ITyHKTHI ITITABHOTO
MEHIO (KpOMe CO3/1aHusl JOKYMEHTa, OTKpBITHs (paiina, BEIXOAA U3 MPOrPaMMBI,
uH(pOopMaIMU O MporpaMMe) U 0oJibllasl YacTh KJIABMII MTAHEIM yrpaBlieHus (3a
UCKJIIOUCHHUEM CO3/IaHMs JOKYMEHTa, OTKPBITUS (pailyia U BbIXOAa U3 MPOrpam-
MBI).

Cozparp nokymeHnT (Ctrl+N) — naHHbIA MOANYHKT AEHAET JHOCTYIHBIM
JU1sl pabOTHI TECTOBBIN pemakTop (MOJIb30BaTENb MOJIyYaeT MPaBoO CO37aTh CBOM
TEKCTOBBIN (paii, KOTOPHIA BIOCIEACTBUN MOXHO OyA€T MCIOIL30BaTh MPHU pa-
00Te ¢ mMporpamMMoii), TaKXKe MOSABISAETCS BO3MOKHOCTb HCII0JIb30BaTh BCE HEO-
CTYIIHBIE JIO 3TOT0 IIYHKTHl OCHOBHOT'O MEHIO U KJIABHILIY [TAHEIH YIIPABICHUS.

OtkpoITh (paiin (Ctrl+L) — nmpu BeIOOpE 3TOTO MyHKTA MOSBIISICTCS TUA-
JIOTOBOE OKHO, MPEIOCTABJISIONIEE BOZMOXHOCTh BbIOOpa (aiina i 3arpy3Ku.
[Tpu sTOM coaepxxkumoe Qaiina OyaeT 0ToOpa’)keHO B OKHE PeIaKTOpa TEKCTOB.

AHanornyHo nmyHKTy “Co31aTth JOKYMEHT AOCTYHHBIM JJIsl pabOThI CTa-
HOBUTCSI TEKCTOBBIN PEJAKTOP C OTOOpakaeMbIM TEKCTOM, a TAK)KE MOSBISETCS
BO3MOKHOCTb HCIIOJIb30BaTh BCE HENOCTYIHBIE IO O3TOrO IIYHKTBI OCHOBHOI'O
MEHIO U KJIABUILIN [TAHEIIN yIIPABIICHHUS.

Coxpanutpb ¢aiian (Ctrl+S) - mpu BeIOOpe 3TOro MyHKTa MOSBISAETCS
JMAJIOTOBOE OKHO, ITO3BOJIAIOLIEE COXPAHUTH HA JUCK COIAEPKUMOE pENaKTOpa
TEKCTOB.

Boixoa u3 nporpammsl (Ctrl+X) - nmpu BeIOOpE 3TOro MyHKTa MOSBIISACT-

CA AUaJIOrOBOE€ OKHO, ITO3BOJIAIOIICE BBIMTH U3 IIporpaMMBlI.
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1.2. 'mcrorpamma
BriBo Ha 9KpaH JBYX THCTOTPaMM, OTOOpPa)KaIOLIMX YacTOTy BCTpevae-

MOCTH CUMBOJIOB B TCKCTC.

Brumanue ! Jlo svinonnenus wugposanus u oewudposanus 6ul3vléams 2u-
CMOSpamMMy He UMeem CMbiCId, MaK KaK euje He chopMuposamsbl mekcmol, OJisl
KOmopwix 0y0em npocmampueamvcsi 2UCMOSPAMMA.

HmeeTcst BO3MOXKHOCTh MPOCMOTPA CIACAYIOIIUX COUCTAHUN THCTOIPaAMM:
® THCTOTPaMMBbI HCXOJHOTO U 3amu(poBaHHOTO (haiina,
® THCTOTpPaMMBI 3aM(PPOBAHHOTO U pacmuppoBaHHOTO (aiina,

® THCTOrPaMMbl CTaHJAPTHOTO PACIPEACICHUS U 3ali(PpPOBAHHOIO TEK-
CcTa,

® THCTOTpaMMBbl CTaHAAPTHOTO pacIpeielieHus W pacim(ppOBaHHOTO
TEKCTa.

B rucrtorpammax c¢ 1eiapi0 MacuTaOUpOBaHHS HMCIOJB3YIOTCS JieBask U
npaBasi KJIABUIIIA MBIIIIH.

Hampumep, nocie mudpoBaHusi TeKcTa 001bIIOT0 00beMa MOJIb30BATENb
XO0UeT MOCMOTPETh TUCTOIPAaMMBbl UCXOAHOTO W 3amudpoBanHoro ¢aina. Ilo-
CKOJIbKY pa3Mepbl TEKCTa JOCTATOYHO OOJBIIME, TO HAa dKpaH OyIyT BHIBEACHbI
JIB€ TUCTOTPAMMBbI C OOJIBIITUM KOJIMYECTBOM CTOJIOIIOB B Ka)0ul (cTOnOeI co-
OTBETCTBYET OJIHOMY CHMBOJIy TE€KCTa), OJJHAKO TPYAHO OYIET cKa3aTh, KaKou
U3 OTUX CTOJOIIOB COOTBETCTBYET TOMY WJIM MHOMY CHMBOJY TEKCTa, U KaKOBa
4acTOTa BCTPEUAEMOCTH JTAHHOTO cuMBoJia. [[o3ToMy y mosib30Bartesnis €CTh BO3-
MOYXHOCTh YBEJIMYUTh MacmTad 000 U3 JIBYX THCTOIpaMM C IeNblo Ooliee
TOYHOTO OIpEACNICHUs TpeOyeMOoro 3HAYEHHS YacCTOThl BCTPEYAEMOCTH KOH-
KpEeTHOTO cuMBoJia. JIjist TOro HeoOXO0AMMO HABECTH yKas3aTeslb MBI Ha Jie-
BYIO TPAHHILYy TOTO Y4acTKa THCTOTPAMMBbI, KOTOPBIN TpeOyeTcs yBEIUYHUTh, 3a-
TE€M HaXaTh JICBYIO KJIABUIIIY MBIIIH, U HE OTITyCKasl €€ PaCTIHYTh MPSIMOYTOJIb-
HUK Tak, 4TOObI €ro HIKHUMW MPaBbId yToJl COBIAJ C MPaBOW IpaHUIICH YBEJH-
YUBAEMOT0 y4acTKa rucrorpammel. Ilociae 3Toro ciueayer OTIYCTUTH JIEBYIO
KJIABHIIIY MBI W HA DKpaHE TMOSBUTCS YBEIMYCHHOE M300paKEHHUE HY>KHOTO

y4yacTKa.
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[Ipnuem, Ha)kaB ¥ HE OTIYCKas NPaBYIO KJIABUIIY MBIIIM, MOXHO IE€pe-
MEIIAaTh TUCTOrPaMMy B JIFOOOM HAIpaBJICHUHU C LEJIbI0 U3YYEHHUS BCETO IMONIY-
YEHHOT'O PaCIpPEEICHHs B YBEIMUYEHHOM MaciuTale.

JInst Toro, 4ToObl OT YBEIMYEHHOIO0 MacumTada BEPHYTHCS K UCXOIHOMY
BU]ly, HY’)KHO HaBECTH yKa3aTellb MBIIIM HA THCTOIPAMMY, 3aTEM Ha)KaThb JIEBYIO
KJIaBUIY MBILIM, U, HE OTIYyCKas €€, CHU3y BBEPX PACTAHYTb HEOONBLION IO
pasMepaM IMPSMOYTOJIBHUK, IOCIE 3TOr0 CIAEAYET OTILyCTUThH JIEBYHO KIIABHIILY

MBIIIINW U HA 9KPAHC IMOABUTCA NCXOJHOC I/I306pa)KeHI/IC TUCTOIpaMMBI.

1.3. llu¢ppoBanue
Brinonnenne mudpoBaHus TEKCTOBOro (aiiyia OCyIIeCTBISIETCS OJHUM
U3 CEMU METOJIOB, pACCMaTPUBAEMBIX B JIa0OpaTOpHOU padoTe.
1. OgnoandaBuTHBIM MeTOA (C PUKCUPOBAHHBIM CMEILICHUEM ).
. OnHoandaBUTHBIN METOJI C 3aJ1aBaeMbIM cMetieHreM (ot 2 g0 20).

. HGPGCTaHOBKa CHMBOIJIOB.

2

3

4. Tlo nononHeHUto 10 255 (MHBEPCHBIN METO.).

5. MHoroangaBuTHbIA MeTO (C (PUKCUPOBAHHBIM KITFOUOM).

6. MHoroanhaBUTHBIA METOJI C KIIFOUOM (DUKCUPOBAHHOM JJIUHBI.
7. MHoroasnpaBUTHBIA METO/ C KIIFOUOM MTPOU3BOIBHOM JITTUHBI.

Bri6op mMerona mudpoBaHusi TPOU3BOJIUTCS KaK MBIIIKOW, TaK U KJIaBU-
mamu nepemMenienus Kypcopa u knasumen “ENTER”.

3aTeM MOSBISETCS OKHO B KOTOPOM B 3aBUCHUMOCTH OT MeTojia mudpoBa-
HUS TpeOyeTcs yKa3aTh T€ UM WHBIE MapaMeTphl, U JTUOO0 MOATBEPAUTH MPOIIECC
KOJAUPOBKH, MO0 oTKa3zaTbcsi OT Hero. Ilociie 3Toro B okHE pemgakropa Oyner

BbIJIaH 3a1IM(POBAHHBINA TEKCT.
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1.4. Pacun¢poBanue

AHaNOTUYHO TPEIbIAYIIEMY YHKTY BIOMpAETCs METO| paciiuppoBaHus
(TOMKEeH COOTBETCTBOBATH METOIY, KOTOPHIM OBbLT 3amudpoBad Qaiin).

CHoBa NOSIBJISIETCS. OKHO, B KOTOPOM B 3aBUCUMOCTH OT METO/a paciiud-
poBaHusl TpeOyeTcs yKa3aTb T€ WJIM MHBIE NapaMmeTpbl, U JUOO MOATBEPAMTH
npoliecc pacippoBaHus, TMOO OTKA3aThCS OT HETO.

[Tocne sTOr0 B OKHO pemakTopa OyIeT BbIIaH paciIM(PPOBAHHBIA TEKCT.
[Ipu nmpaBuibHOM pacmupoOBaHUU, MOTYYEHHBIM TEKCT COBMAJAET C MCXOJ-

HBIM.

1.5. lomosanTebHas nuHpopmanus

[Iporpamma npeaycMaTpuBaeT BO3MOKHOCTh IMOCMOTPETh JOMOJHUTEIb-
Hyto uHpopmanuio (Tlomonrs Ctrl+F9'), cipaBounyro nHbopmaliuo 06 UCTIOJb-
3yeMmbix MeTonax mudposanus ('O merogax Ctrl+F10'), cBegenus o nporpamme

('O mporpamme Ctrl+F11").

2. @opmupyeMble KOMIIETCHIUH

Jlannass maGopatopHasi pa0OoTa HampaBiieHa Ha (QOpMUpPOBaAHUE
CJIEYIOIINUX KOMIETCHIIMH BRIMYyCKHUKA OaKajgaBpHara:

OIIK-1: cnocoOHOCThIO HMHCTAUIMPOBATH MPOTPAMMHOE U allllapaTHOE
obecrniedeHue A1 MHGOPMAITMOHHBIX U aBTOMATU3HUPOBAHHBIX CUCTEM;

[TK-5: crmocoOHOCTBIO compsiraTh anmapaTHbe U IPOrpaMMHbBIE CPEACTBA

B cocTaBe MH(GOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM.
3. TeopeTuueckast 4acThb

Jlnst BeITIONIHEHUST J1a00paTOpHOM pabOThl HEOOXOIWMO 3almyCTUTh MPO-
rpammy L LUX. Ha skpane gucruiess mosIBUTCS OKHO C Pa3sMEILLIEHHBIM B €r0
LIEHTPE TEKCTOBBIM PENAKTOPOM. B BEpXHEN CTPOKE OKHA PACIIOJIOKEHO IJIaB-
HOE MEHIO, IMO3BOJISIIONIECE IOJB30BATENI0 BBHINOJHUTH TpeOyemoe JeHCTBUE.
UyTh HM)KE OCHOBHOTO MEHIO PACIIOIOKEHA MAaHEIh HHCTPYMEHTOB, a B CAMOM
HU3Y OKHA, 110/ TEKCTOBBIM PEIAKTOPOM HAXOIUTCS CTPOKA COCTOSIHUSA, B KOTO-

POl yKa3bIBaeTCs MOJICKa3Ka M BEIBOJAMUTCS JOMOMHUTENbHAsS nHpopmarus. Kia-
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BUIIM TaHEIN WHCTPYMEHTOB i1 ya00CTBa CHaOKEHBbI BCILIBIBAIOIIMMU TO-
CKa3KaMH.

s Toro 4ToOBl MOMacTh B OCHOBHOE MEHIO, HE 00XOJUMO HaXKaTh KJjla-
Buiry F10. IlepenBmxenue no riiaBHOMY MEHIO OCYILIECTBIIIETCS MBILIBIO.

[Ipumep pabOTHI ¢ TPOTPAMMOM.

Paccmotpum ogHoandaButHoe mudppoBanre ¢ GUKCHPOBAHHBIM KITIOUOM.

3arpy3ure B OKHO peJaKTopa UCXOIHBIA TEeKCT (J1r000it) muHoi ot 10 no
15 mpennoxxenuit. CoxpaHure ero, 3T0 HEOOXO0AUMO IS MOCIENYIOIIENH paboThI
c atuM (aitnom. 3atem Bb3oBUTEe MyHKT MeHi0 IIMDOPOBAHMUE, Beibepute
onHOoaN(aBUTHBIM MeTol (¢ (PMKCUpPOBaHHBIM CMelleHHEM). B mosBuBIIEMCS
okHe HaxxmuTte knaBuiry SAIIIMOPOBATD. Ilocne Toro kak mu@poBaHue Bbl-
MIOJIHEHO, MOKHO B PEIAKTOPE MPOCMOTPETH 3aIIM(POBAHHBINA TEKCT.

[lepeitautre x nynkry meHio [MCTOI'PAMMA. BpiGepute THUI THCTO-
rpaMM, OTOOPaKAIOIMIMI TMCTOPAMMBI MCXOJHOIO M MM(POBAHHOTO TEKCTA.
[Ipoananusupyiite rucrorpaMMbl. OHM JOJDKHBI UIMETH ITPUMEPHO OJIMHAKOBBIN
BH/I.

YroOsl y3HATh KJIt0Y MH(pa (CMEIIeHne BTOPOro andaBuTa OTHOCHTEIb-
HO TMEPBOro), HEOOXOAMMO MO THMCTOrpaMMaM HAMTH CHMBOJIbI, UMEIOIINE OJIU-
HaKOBYIO 4YaCTOTy BCTpeyaeMocTu. Hanmpumep, camblii 4acThlid CHMBOJ B IIEPBOU
rucTorpaMme npu mudpoBaHUU JOKEH MEPEeUTH B CaMbIi 4acThIi CUMBOJ BO
BTOpO# ructorpamme. Takum oOpa3oMm, Hals JBa CaMbIX YacTO BCTPEUYAEMBIX
CUMBOJIa B O0€HMX THUCTOrpaMmax, MOXHO Mo crtaHaaptHoil Tabmuue ASCII-
KO/IOB BBIUMCIIMTH CMEIlleHUE. 3Hasi CMEUICHHE U TaOJIMIy KOJUPOBKH CHUMBO-
JIOB, TEKCT MOKHO Jierko Aemn@posars. Bo3BaB Menwo JELHIMOPOBAHUE,
MOYHO MPOBECTH TE KE AECUCTBUSI B aBTOMATHUYECKOM PEKUME.

[Tpumeuanue. Ilpu mmdpoBanuu u nemudpoBaHUU U3 TAOIUIIBI KOIU-
POBKH HE HCHOJIB3YIOTCA CUMBOJIBI C Kojmamu 176-223 u 240-255, To ecth nipu
pY4YHOI pacuM(ppOBKE 3TH CHUMBOJIBI CIIEAYET MPOMYCKaTh M CUMUTATh, 4YTO,

Hanpumep, cuMmBoa S umeet koa 159, a 223, ananoruuno I1 we 175, a 239.
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I/IHOFI[a B THUCTOI'paMMax II10J CTOJ'I6I_IaMI/I, IMOKa3bIBAONIMMHU YaCTOTY
BCTPCUACMbBIX CHUMBOIJIOB, I/I306pa)KCHI>I HC CaMH CHUMBOJIbI, 4 UX TaOMMYHEBIE KO-

TIbI B KBQJIPATHBIX CKOOKAX.
4. O0opy10BaHHe U MATEPHUAJIBI

K anmapaTHOMy oOecHedeHHUIO JIa0OpaTOpPHOUM pabOTBI OTHOCATCS KOM-
MBIOTEPHBIE KIJIACCHI ¢ YCTAHOBJICHHBIM CETEBBIM 000PYI0BAHUEM, a TAKKE
- onepanronHas cucrema Windows;

- nporpamMma L LUX B cpene C++.

5. Ykazanusd no rexuuke 0€30MacHOCTH

TpebGoBaHust 6€30MaCHOCTH TIEpe]l HaYaIoM padoT:

— 3AIIPEIIAETCA: mnepeoneBaTbesi, MOJB30BATHCS OTHEM, KYPHUTB,
MIPUHUMATH TUIITY B Ta0OpaTOpUH;

— yOenuThCs B LEJIOCTHOCTU DJIEKTPUUYECKHX PpO3ETOK U PpPa3beMOB.
3anpemaercss paboTaTh C HEUCIPABHBIM JJIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITEIbHO PEMOHTHUPOBATH €T0;

— B JIabopaTtopuu HEOOXOUMO OBITH B CMEHHOI 00YyBH;

— BKJIIOYEHHE KOMIIBIOTEpAa TPOU3BOJUTH TOJIBKO TIOCIE TOIYYCHUS
JIOIyCKa TI0 BBIMOJHSAEMON paboTe W paspelieHus NpernojaBaress Wid
nabopaHra.

TpebGoBanus 6€30MaCHOCTH BO BpeMsl paOOTHI:

— BBINOJHSAS Ja00OPAaTOPHYIO padOTy, CTYIEHTHI 00s3aHbl MCIOJb30BaTh
TOJIbKO  BBIYMCIHUTEIBHYI0  TEXHUKY, mepudepuitHoe  o0opyaoBaHHE,
COCIMHUTENIbHBIE Ka0eln, W3MEpUTEIbHOE OO0OpYJIOBAaHWE W  JIMCKETHI,
HETIOCPEICTBEHHO OTHOCAIIMECS K JAHHOMY J1ab0paToOpHOMY 3aHSTHIO,

— TMOAKJIIOYEHWE W OTCOCIWHEHUE COCTABISIONIUX BBIUMCIUTEIHLHOTO
KOMITJIEKCA TMPOU3BOJUTH TOJIBKO TIPU TOJTHOM CHSTHH HANpPsDKEHHS CO BCEX
COCTABIISIOIIUX BBIYMCIUTEIFHOTO KOMILIEKCA.

TpebGoBanus 6€30MACHOCTH O OKOHYAHUH PAOOTHI:
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— II0 KOMaH/J€ IMpcrunodaBartciii CTYIACHTHI 00513aHBl  BBIKJIFOYHTH
KOMIIBIOTEP M COCTABJIAIOIIME BBIYUCIIMTCIIHBHOTO KOMIIJICKCA,

— paboyee MeCTO MPUBECTH B MOPSIOK.
6. 3aganun

3amanue Nel. [[ns ogHOoanpaBUTHOrO MeTOAa ¢ (PUKCUPOBAHHBIM CMeE-
[ICHUEM OIPEACIUTh YCTAaHOBJICHHOE B Mporpamme cmenienue. s atoro cie-
IyeT:

- IPOCMOTPETh MPEBAPUTEIHHO CO3/IaHHBIN C MIOMOIIBIO PEAAKTOPA CBOM
TEKCTOBBIN (haiil;

- BBITMIOJIHUTH JJ1 3TOr0 (paiina mudppoBaHue;

- MPOCMOTPETH B PEAAKTOpE 3amn(PpoBaHHbIN (Hai;

- MPOCMOTPETH TUCTOTPAMMBI HCXOHOTO U 3aIM(POBAHHOTO TEKCTOB;

- OmucaTh TUCTOTPAMMBbI (B U€M MOXO0XH, B YEM OTIMYAIOTCS) U OTpe/e-
JIUTh, C KAKKUM CMEIIIEHUEM OBbLIO BBIMOJHEHO MHU(pOBaHUE;

- pacui@poBaTh 3aUPPOBaHHBIN TEKCT:

e C MOMOUIBIO TUCTOTPAMMBI, IOCIIE YEro MPOBEPUTH B PEAAKTOPE Ipa-
BUJILHOCTH paciupoBaHus;

e BpyuHyio ¢ MOMOIIBIO TUCTOTPAMM, OIMUCATh U OOBSICHUTH MPOIECC
aemu(ppoBaHHUs.

B otuere s kaxaoro mMeroja mu@poOBaHUS OMUCHIBAETCS TMOCIIEI0BA-
TETBLHOCTh BBIMOJIHSIEMBIX JCHCTBHM, UMEHA BCEX HCMOJb30BAaHHBIX (DalIoB,
MOJIyYEHHbBIE TUCTOIPAMMBI, YKa3bIBAETCS HANJIEHHOE CMEILECHUE, OMHUCHIBACTCS
nporiecc AemudpoOBaHHUS.

[IpenogaBarento MpPeAOCTABISAETCS OTYET O MPOJEeTaHHOM paboTe W BCe
MCIIOJIb30BAaHHBIC M CO3/IaHHbIE (haiJIbl.

3amanue Ne2. [/[ns onHoan(aBUTHOTO METOJA C 3aJlaHHBIM CMEIICHUEM
(mmdp Leszaps) cnenyer:

- BBINIOJIHUTH IMU(PPOBAHUE C TPOU3BOJILHBIM CMEIIEHHUEM JJIsi CBOETO
HCXOJIHOTO TEKCTA,

- IPOCMOTPCTh U OIMUCATh TMCTOI'PAMMBbI UCXOIHOI'O U BaIHI/I(I)pOBaHHOFO
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TEKCTOB, ONPEJIETUTh CMELICHUE JIJIS1 HECKOJIBKUX CUMBOJIOB;

- pacupoBaTh TEKCT C MOMOUIBIO IPOTPaMMBl;

- nemmdpoBarh 3amm@poBanHbii mudpom Lle3aps TEKCT ¢ MOMOIIBIO
[IporpamMMbl METOAOM Iepedopa CMEIICHHS; YKa3aTh B OTYETE C KAKUM CMelle-
HUeM ObLT 3amudpoBaH daii.

3apanue Ne3. s meTona mepecTaHOBKM CHMBOJIOB JCHIM(POBATH 3a-
mrdpoBaHHbIN (aitn. [ 3Toro HeoO0X0AUMO ONPEIETUTh 3aKOH MEPECTaHOBKU
CHUMBOJIOB OTKpPBITOr0 TekcTa. Co3aaiite HEOOIbIION (pailyl IITMHOM B HECKOJIBKO
CUMBOJIOB C M3BECTHBIM BaM TEKCTOM, 3amudpyirte ero. [locMoTpure rucro-
IPaMMBl, ONUIINTE UX, OTBETHTE MOYKHO JIM U3BJIEYb U3 HUX IOJIE3HYIO JUIA Je-
mudpoBanus uHpopuanuio. CpaBHUTE ¢ MOMOILBIO PEIAKTOPA Balll UCXOIHBIM
TEKCT U 3allIU(PPOBAHHBIN TEKCT U ONMPEEIUTE 3aKOH IEPECTAHOBKU CUMBOJIOB.

Hemmdpyiite dait:

- BpYUHYIO 1 OOBSICHUTE Bl ICHCTBUS;

- C IOMOIIIBIO IPOIPAMMBI.

3amanue Ned4. /{111 MHBEPCHOTO KOJIUPOBaHMUS (TI0 TOTIOJHEHUIO J10 255)

- BBINIOJIHUTE MIK(POBAHKE ISl CBOETO MPOU3BOJIBHOTO (haiina;

- MOCMOTPUTE TUCTOTPaMMbl HCXOJHOTO M 3alIM(PPOBAHHOTO TEKCTOB,
OMMILUTE TUCTOTPAMMBI U OIIPENIETTUTE CMEIICHHE JIJIs1 HECKOJIBKHUX CUMBOJIOB;

- nemudpyiTe 3amm@poBaHHBIN TEKCT, MPOBEPHTE B pElaKTOpe Ipa-
BUJILHOCTH JIeIU(POBAHUS.

3apanme NeS. J[ns MHOroangaBuTHOrO MHUPPOBaHUS C PUKCUPOBAHHBIM
KJIFOYOM ONPEJENINTE, CKOJIBKO OJHOAI(PABUTHBIX METO/IOB U C KAKUM CMEILEHU-
€M HCMOJb3YEeTCsl B porpamme. s 3Toro HyHO co3aaTh CBOW (aiis, cocTos-
M U3 CTPOKU OJUHAKOBBIX CMMBOJIOB, BBIMOJHUTH ISl HEro mudpoBaHue u
0 TUCTOTPAMME OTIPENEITUTh CIIOCO0 MHU(pPOBaHUS ¥ HAOOP CMEIIICHUM.

3apnanme Ne6. Jlna mHoroandaBUTHOrO MMGPOBaHUS C KIHOYOM (DUKCH-
POBAHHOM JJIVHBI:

- BBIMOJHUTE MHU(YPOBAHUE U OIpPENEIUTe MO THCTOTpaMMe, KaKoe cMme-

IICHUE MOJyYaeT KaKIbIi CUMBOJ 118l (haiisia, COCTOSIIETO U3 CTPOKHU OJUHAKO-
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BBIX CHIMBOJIOB;

- BBIMOJHAUTE MU(poBaHue W pacmudpoBanue 1 (aiia mporu3BOILHO
TEKCTa,

- IPOCMOTPHTE ¥ OMHIINATE TUCTOTPAMMEBI UCXOTHOTO U 3aripOBaHHOTO
TEKCTOB; OTBETHTE, KaKyI0 MHPOPMAITUIO MOKHO IMOTYIUTh U THCTOTPAMM.

3aganue Ne7. Jlns MHoroandaBUTHOTO MIMGPOBAHUSA C MPOU3BOJIBHBIM
napoJieM 3aJJaHue MOTHOCTHIO0 aHAJIOTMYHO 3a/IaHUIO 6.

7. Conep:xaHue oT4YeTA
OT4eT TOJKEH COoepkKaTh:

1. HaumeHoBaHue pabOTHI;

2. 11e7b paboThI;

3. paboune CXeMBbI;

4. OCHOBHBIE COOTHOIIICHUS U pacuyeTHbIE (HOPMYIIBL;

5. TaOJIHITEL;

6. BBIBOBI 11O paboTe.
8. KonTpoabHbIe BONPOCHI

[IpuBecTr B OTYETE OTBETHI Ha KOHTPOJILHBIC BOIIPOCH B COOTBETCTBUU C
HOMEPOM BapHaHTa, YKa3aHHBIM IpenojaBarenem (tabdm. 1.1).

Tabmuua 1.1 — KoHTposabHBIE BONPOCHI

Howmep BapnanTta | KoHTpOJbHBIE BOITPOCHI

1,5 7, 3,9, 18, | Kakue BbI 3HaeTe METOABI KpUNTOrpadUUeCKOM 3aIlluThI

28 daiinon?

2, 4,6, 8, 20, 22, | B yem npeumyIiecTBa U HEAOCTATKH OTHOAT(PABUTHBIX Me-
24, 26, 30 TOJIOB?

11, 13, 15, 10, | Ecniu HeoO6xoaumMo 3ammudpoBaTh TEKCT, COACPIKAIINNA BaXk-
17, 19, 27 HyI0 WH()OpMaIMo, KaKOi METOJl W3 PACCMOTPEHHBIX BBI

BbIOEpeTe? OOOCHYIUTE CBO BHIOOP

12, 14, 16, 21, | llenecooOpa3Ho i OBTOPHO MPUMEHATH JJIsI yKe 3amud-

23, 25, 29 POBAHHOIO TEKCTA:
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a) MeToJ1 MHOToalI(paBUTHOTO MK pOBaHHUS;

0) meton Lle3apsa?

9. CnucoK JHMTEpPaTypbl, PEKOMEHAOBAHHBIH K HMCIOJb30BAHUIO 110

JAHHOM TeMe

1. XKyk, A.IL, Xyk, E.IL, Jlenemkun, O.M., Tumomikun, A.M. 3amura

uHpopmaruu: YaebHoe nmocoome mis 6akanmaBpoB [Texcr] / AL XKyk u ap. —

M.: UTHOPA-M, 2015. -392c¢.
2. lllanbrun, B.®. 3amura komnbroTepHor uHbopmaiu. IpheKTUBHBIC

Metojbl U cpenactra [Teker] / B.®. lansrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlabopaTtopnas paGora Ne 2
HccaenoBanue pa3jd4HbIX METOA0B 3aIUMThI TEKCTOBOM HH(pOpMAa-

MU M UX CTONKOCTH HA OCHOBE MOA00pa KIK0Yeil

Heanr JabopatopHoii padoTBLI: HCCIEAOBaHHS METOAOB MIKM(ppoBa-
Hust/paciinpoBaHus TEPECTAHOBKOW CHUMBOJIOB, MOJICTAHOBKOM, raMMHpOBa-
HUEM, UCITI0JIb30BaHUEM Ta0IMIlbl BukeHepa, cpaBHEHHE CTOMKOCTH Pa3IMYHBIX

MCTOAOB Ha OCHOBC aTaK IIYTCM Hepe60pa BCE€X BO3MOKHBIX KJIFOUCH.

B nabopamopnoii pabome paccmampusaemcs cnocob 6ckpvlmusi wu@pa, OCHOBAHHBIU HA
nepebope cex eapuanmos Kaoua. Kpumepuem npagunbHocmu 6apuanma CLysicum

HAjJludue 6 mexkcme «8eposnmHOoco Cloeay.

Ilepebupaemcsa MHOJCECMBO BCEX BO3ZMONCHBIX KAHOUel, UUPDPOBAHHbBIL meKcm pacuugdpo-
8b18AEMCSL HA KANHCOOM KTtoue. B nonyuusuemcs «nceg0oomrkpulmomy mekcme

uwemcs geposamuoe cioeo. Eciu makozo cnosa nem, mexkywuti mexcm opaxyemcs u
ocyujecmensaemcs nepexoo K ciedyrowemy Kuouy. Eciu maxoe cnoeo naiioeno, Ha sKkpamu 8bi-
800UmMCs apuanm Kuoya. 3amem nepebop Kuouel npoooaxcaemcs 00 mex nop, noKa He uc-
uepnaemcs 6ce MHONCECMBO 8APUAHMOG. BO3MOINCHO 0OHAPYICEHUe HeCKOLKUX KItoYel, npu

KoOmopblx 6 ((l’lC@SdOOprleZblx mexkcmaxy umeemcs 6epoAnHoe Cl060.

Ilocne 3asepwenus nepebopa HeobX00UMO pacuiupposams MeKcm HA HAUOEHHbIX KIHUAX.
«l1ce600omKpoimbitl MeKcm» Gbl8OOUMCS HA IKPAH 05t GU3YAbHO20 KOHMPOJISL.

Ecnu onepamop npusnaem mexcm omkpwvimuim, mo paboma no 8CKpblmuio 3aKaAH4UBAemCcs.
Unaue, Ooannviii 6apuanm kawoua OpaKyemcs u OCywecmensemcs nepexoo K cledyrouemy

KIIOY).

1. ®opMupyembie KOMIETEHIIUN

Jlannass maGopatopHass pa0OoTa HampaBieHa Ha (OpMHUpPOBAHUE
CIEAYIOIIUX KOMIIETCHIIMHN BBIITYCKHUKA OaKkajgaBpuara:

OIIK-1: cmocoOHOCTBIO HMHCTALIMPOBATH MPOTPAMMHOE W ammapaTHOE
obecrieuenue 111 ”HPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

[1K-5: cnocoOHOCTBIO compsraTh allapaTHbIe U MPOTPaMMHBIE CPEICTBA

B COCTaBC I/IH(I)OpMaI_II/IOHHBIX N aBTOMAaTHU3HMPOBAHHBIX CHUCTCM.
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2. TeopeTuyeckasi 4acTh

Jlyis BBITIOTHEHHUsT JTaOOpaTopHOW paboThl HEOOXOIWMO 3aIyCTHTH TIPO-
rpammy LAB_RAB.exe, ucnons3yemyto it mudpoBaHust/pacmmdpoBaHus, a
Takke AemuppoBaHus (METOJOM MPOTKKU BEPOSITHOTO cioBa) daitnos. Cu-

CTeMa peasin3yer cieayromue QyHKIum:

— BBOJI, YAQJICHUE U CEJEKIMS KI0YEH MOJIb30BATENS;

— TOJIJIEPKKA CIIMCKA KITIOUEeH;

— mmu¢poBaHKe U pacpPOBAHUE TEKCTA,;

— Aemn(poBaHUE TEKCTa IMyTEM MOA0Opa KIIOUEH, METOAOM IMPOTSIKKU
BEPOSITHOTO CJIOBA.

Cucrema noaaepKUBaeT CIASAYIOIIUE METOJIbI KPUNITOTpapruuecKoro mpe-
oOpazoBaHust HHPOPMAIIUHU:

— 3aMEHa;

— IIEPECTAHOBKA;

— TaMMHUPOBAHME;

— tabnuna Brkenepa.

[Tpu 3amycke yTwiut mudpoBaHus W pacmiu@poBaHUsS Yy TOJIb30BATEIS
3ampainiuBaeTcs MOATBEPKICHUE HA TMPAaBWIBHOCTh BBIOPAHHOTO METOAA IS
paboOTHI U COOTBETCTBHS 3aJaHHOTO KJTFOUa TICJISIM TTOJIh30BaTeNs (TakKe Beeraa
Ipy U3MEHEHUU (pailyia B TEKCTOBOM PENIaKTOPE BBLIACTCS 3alpoC Ha COXpaHe-
HUE U3MCHCHHU TPU KaXJIOM IIare, JaJlbHEeHIee pa3BUTHE KOTOPOTO MPUBEICT
K HEOOpaTHMBIM U3MEHEHUSM B (haiiyie U moTepe n3HavaabHOM HHPOpMaIUn).

Onucanune uaTEpdEiica.

e OKHO TEKCTOBOI'O PEAAKTOpa C MIMPOKUM HAOOPOM JOIMOJTHHUTEIbHBIX
(GyHKIHIA.

e Tabmuita BceX KIIOYEH, BBEJIEHHBIX B CHUCTEMY C OBICTPBIM JOCTYIIOM

JUISl BBOJIA, YAQJICHUS UJIU BEIOOpA TEKYIIETO KIItoYa.

e Cnmcok BceX METOJ0B mudpoBaHus Jjisi OBICTPOro U yAOOHOTO Tepe-

KIIFIOUCHUA MCXKIY HUMHU.
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e OCHOBHOE MEHIO (BBEpXY IKpaHa).

o JlomoMHUTENBHOE MEHIO (BBI3BIBACTCSI HAKATHEM IMPABOM KHOIKH MBI-
I1H).

e HabGop BcrmomoraTelbHBIX KHOTOK ISl OBICTPOTO U YAOOHOTO WHTEP-
deiica.

e [loss BBIBO/IA TEKYILIETO COCTOSHUS CUCTEMBI:
® TEKYIIUU KIIIOY;
® BEPOSTHOE CJIOBO;

¢ CHJIa KiIr0o4a JJIsl ITPOTAKKH.

IIpumep padoTHI ¢ MpOrpamMmoii

Bnumanue! Byobme gnumamenvHvl npu yCmaHosKe napamempos pabomvl, maxk KaK 6 npo-
yecce 8bIYUCTIEHUs NO X00Y pabomsl dmu napamempsvl usmenums ysce He yoacmcs. Ilocie
3anycKka npocpammul abConOmMHo 6ce pabodue noJisa nycmole U HeoOX00UMO NPO8eCmU Nepeo-

HaudajlbHble HdCﬂ’lpOZZKM ons pa6omocn0co6yocmu cucmemal.

1. BBouTCA CIIUCOK KITFOUEH.

2. BBoautcst BeposiTHOE ClIOBO (HEOOs3aTeNbHO BHAYalle, 10 €ro BBOJA
BCE MEHIO 3aITyCKa MPOTHKKHU BCE PABHO HEJIOCTYITHBI).

3. BriOupaercst HeoOX0UMBIH METO MU(DPOBAHUS.

4. 3arpyxaeTcsi UCXOIHbIM WM 3amu@poBaHHBIN (aiia (OTKpBIBAIOTCS
COOTBETCTBYIOIIME MEHIO JJI WU(POBaHUS U paciindpoBaHUs).

5. 3amyckaeTrcss HEOOXOAUMBIN MpoIecc:
— mudpoBaHue;
— pacmudpoBaHuUE;
— MPOTSKKA BEPOSITHOTO CJIOBA;
— KOHBEpPTAIIUS TEKCTa.

6. [Ipomomkernue paboThl B JH0O00OM TMOPSIAKE B COOTBETCTBHHM C OIHCAH-

HbIMU ITYHKTaMMH.
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7. Ilpu 3aBepiieHun padboThl HE 3a0yJbTE€ COXPAHUTh HEOOXOJMMBIE pe-
3yJbTaThl (MPU 3aKPHITHH U 3arpy3Ke HOBBIX (pailJIOB CUCTEMA aBTOMATHYECKH

3allpalnBacT IMOATBCPKIACHUC Ha 33.HI/ICI>).

IIndpoBanue

1. OTkpBITH daiin.

2. BHect HE00XO0IMMBIE U3MEHEHU.

3. HacTpouTh COOTBETCTBYIOIIHNE MApPAMETPhI:
— TuM mudpoBaHus;

— KIIIOY;
— TIpoYHe.

4. 3anycTuTh npouecc MUppoBaHUs Yepe3 MyHKT MEHIO

YTUINUTBI \ BAILIMDOPOBATS F5.

Buumanue! Ilpu wugposanuu ghaiina éce 6necenuvle noivb3osamenem U3MeHeHus 00 ne-
Kyuje2co MOMeHmMa epemeru Oy0ym coXpaHeHvl Ha HCeCmKOM OUCKe.

PacummdpoBanue

1. OTKpBITH daiin.

2. [IponsBecTrt HEOOXOMMBIE U3MEHEHUS.

3. HactpouTh COOTBETCTBYIOIINE TTAPAMETPHI:
— Tun mudpoBaHus;
— TIpoYHe.

4. 3amyCcTuTh Tpolecc pacimu@poBanus yepe3 MyHKT MEHIO

YTUINUTBI\ PACIHNU®POBATS F6.

Buumanue! Ilpu pacwugposanuu ¢hatina éce npogedennvle nonivzoeamenem usmeHe-
HUs 00 MeKyuje2o0 MOMEeHmMa pemMeHu OyOym coOXpaHeHbvl Had HCeCMKOM OUCKe.

IIpoTsiskka BeposATHOrO ¢j1oBa (AemppoBaHue)

Buumanue! Mowmnocmo kiroua 3adacmes 3apanee 6 onyuu "cuna kuoua”.
Hnuna karoya 3nauumenvHo Gnusem Ha 8pems NPOMSINCKU 8ePOSMHO20 Cl08a (8 X)O-
wem cayuae umeem 0eo € 102apuPMudecKum areopummon).

1. BBoguTcst BeposTHOE ¢1oBO (aiuHHOM OT 1(3) 10 9)

2. JIng otneneHus BHOBb HAMJACHHBIX KIIOUEH OT MPEABIAYIIUX MEXIY

HUMH J100aBJIIE€TCS HAAMUCh "oaoop".
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3. [lepebop kiroueii.

4, PacmndpoBsIBaeTCs MepBasi BCS CTPOKA TEKCTA MO TEKYIIEMY KITFOUY.

5. IlopumsiMu, paBHBIMH JIJIMHE BEPOSITHOTO CJIOBA, CPABHUBAETCS COJIEP-
KUMOE ITOM CTPOKH CO 3HAUCHUEM BEPOSITHOTO CJIOBA.

6. Ecin HalieHo XoTh OJTHO COBIAJEHUE, 3alIOMHUHAEM KITIOY.

7. IlepexoauM K HOBOMY KJTIOUY.
9. Pe3ynbTathl JOJKHBI COEpkKaThCsl B crucke Kitoueld. Ecnu coBmane-

HUM HE HAWJICHO, B CIIMCOK KJIIOUEH HUYETo HE J00aBIIsICTCS.

Onepanum ¢ KJINOYaAMU

C 6azoif KiIroueil MOTYT OCYIIECTBIIATHCS CIACAYIONTUE JEHCTBUS:

— 100aBUTh HOBBIM KITIOY;

— YIAJIUTh OJIHY 3aIHCh;

— A3MEHUTH AKTUBHYIO 3aMKUCh;

— OYKMCTHUTH BCIO TAOJIMILYy BBEJICHHBIX KIIIOUEH .

Ipumeuanue. Iloo cnosamu "paboma c mabnuyei knoueu” umeromes 86udy K/uoqu,.
g6eoenHbie OJisl UCNONIb30BAHUA 8 08YX MEeMOOAX (2aMmuposanus u madiuya Busicenepa).

Kurouu 11t mepecTaHOBKH

B kaxapiii MOMEHT BPEMEHH B CUCTEME MOXKET OBITh TOJBKO OJUH TEKY-
LI KITFOY 111 IEPECTAHOBKH.

[IpaBuna BBOJA KiTtOYa JJI IEPECTAHOBKM:

1. Ilpu mepexatoueHUn B CIUCKE MOIACPKUBAEMbBIX CHCTEMOM METOJ/OB
mugpoBanus Ha nyHKT "llepecTranoBka" BBI3BIBAETCS OKHO BBOJA KJOYa Iepe-
ctaHOBKH. OKHO cOCTOUT U3 ABYX KHOMOK (OTMeHsI 1 Brixoma 0e3 u3MeHeHU
¥ KHOTIKM Enter — moaATBeprkIeHNE YCTaHOBJICHHOM JJIMHBI KJIF0Ya) U OKHA 3a/1a-
HUS JJIMHBI KITF0Ya JIJI IEPECTAaHOBKH.

2. B okHe 3amaHus IIUMHBI KJIF0Ya HEOOXOAMMO BHIOpATh HEOOXOIAMMYIO
JUTMHY (TapaMeTphl 3aMeHsItoTes B mipeAenax 1 ... 9), u moATBEepAUTH KelaHue
HCIIOJIB30BaTh KJIFOU MMEHHO TaKOM JJIUHBI.

3. Tlocne moaTBEpKACHUS B OKHE BBICBETATCS KHOIKHU C U(pamMu Ha JIU-
LIEBOM CTOpOHE (B KOJIMYECTBE, PABHOM JIJTMHE KJIKOYA), IPU HAXKATUU HA KHOIKY

MIPOUCXOAUT (PUKCAIIMS KHOMKH (€€ 00eCIBeUnBAHNE) TSI
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HEBO3MOKHOCTH €€ JaJbHEHIIero UCIOoIb30BaHus (Tak Kak Bce HU(]pPHI B
KJTI0Y€ TMTEPECTAHOBKH JTOJDKHBI OBITH HETIOBTOPSIFOIIIMMHUCS).

4. TTocne mepebopa BceX KHOTIOK CUCTEMa 3alIOMHHAET BBEACHHBIN KITIOY,
BBIBOJIUT €TO B MOJIE BBOJA KJIIOYEH M BBHIXOAUT U3 OKHA BBOJA KIIOYa MepecTa-
HOBKHU B OKHO OCHOBHOM MPOTPaMMBbl.

4. O0opy10BaHHe U MATEPHUAJIBI

K anmapatHOoMy obecrieueHuio 1ab0paTopHON pabOTBl OTHOCATCS KOM-
NBIOTEPHBIE KJIACCHI C YCTAHOBIICHHBIM CETEBBIM 000pYI0BaHNEM, a TAKKE

- oniepanionHas cucrema Windows;

- nporpamma LAB_RAB B cpene C++.

5. Yka3anug nmo rexHuke 0€30macHoOCTH

TpeboBanus 6e€30MaCHOCTH NIEPE HA4aJIOM padoT:

— 3AIIPEILIAETCSH: mnepeoneBarbCsi, MOJIb30BaThCA OTHEM, KYPHUTb,
IpPUHUMATh TUILY B JabopaTopuu;

— yOemuThCs B UEIOCTHOCTH DJIEKTPHUUECKUX PO3ETOK U Pa3bEMOB.
3anpemaercss paboTaTh ¢ HEUCIPABHBIM JJIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITEIIbHO PEMOHTHUPOBATh €T0;

— B JIabopaTtopuu HEOOXOAUMO OBITH B CMEHHOI O0YBH;

— BKJIFOYCHHE KOMIBIOTEpa TMPOU3BOAUTH TOJBKO TMOCIE TONTYYCHHUS
JIOIyCKa TI0 BBIMOJHSAEMON paboTe MW paspelieHus NpernojaBaress WiId
nabopaHra.

TpeboBaHus 6€30MaCHOCTH BO BpeMsl pabOThI:

— BBINOJHSS Ta0OPAaTOPHYIO PadoOTy, CTYIEHTHI 00sS3aHBI MCIOJB30BaTh
TOJBKO  BBIYMCIUTENBHYI0  TEXHHKY, MepudepuiiHoe  000pyI0BaHUE,
COCUHUTENbHbIE Kalenw, W3MEpHUTeIbHOEe O0OpYyIOBaHUE W  JIUCKETHI,
HETOCPEICTBEHHO OTHOCSIINUECS K JAHHOMY JJA0OPATOPHOMY 3aHSTHIO;

— TMOAKJIIOYEHWE W OTCOCIWHEHHE COCTABISIONIUX BBIUHUCIUTEIHLHOTO
KOMITJIEKCA TIPOU3BOAMTH TOJIBKO MPU TIOJHOM CHATHH HAMPSHKEHUS CO BCEX

COCTAaBJIOINWX BBIYMCIIMTCIIBHOI'O KOMIIJICKCA.
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TpeboBanust 6€30MaCHOCTH MO OKOHYaHUH PAOOTHI:
— N0 KOMaHJe NpenojaBareNisi CTYIACHTBI OOS3aHBI  BBIKIIOUUTH
KOMITBIOTEP M COCTABIISIOIINE BHIYUCIUTEIHLHOTO KOMILICKCA;

— pabouee MeCTO TIPUBECTH B MOPSIIOK.

6. 3aganus

Jlyis BBIONHEHUs JTaOOpaTOpHON paboThl HEOOXOAUMO 3aMyCTHTh MPO-
rpammy LAB_RAB.exe, ucnonp3zyemyro mis mudpoBaHus/paciudpoBanus, a
Takke AemudpoBanus (METOOM MPOTSKKUA BEPOSATHOTO CIIOBA) (paiiyos.

Cuctema peanusyer ciaeayronme QyHKIUU:

— BBOJI, YJIAJICHUE U CETIEKIIMsI KITI0YEH MOJIb30BaTEIs;

— MOJIIEPKKA CIHUCKA KITIOYEH;

— muQpoBaHUe U pacIuppOBAHUE TEKCTA;

— aemu@poBaHUE TEKCTa IMyTeM MoadOopa KIHYel, METOJOM MPOTSIKKU
BEPOSTHOTO CIJIOBA.

Cucrema oA ep>KUBaET CIACAYIONINE METOJIbI KPUNITOTpaPUIecKoro mpe-
o0Opa3zoBaHusI HHPOPMALIUU:

— 3aMeHa;

— TIEPECTAHOBKA;

— TaMMHUPOBAHWE;

— tabnuna BrkeHepa.

[Tpu 3amycke yTwumaT mudpoBaHUS W paciiuPpoBaHUS Yy TMOIH30BATEISA
3ampammBaeTcs MOATBEPKICHHWE Ha TPABUIBLHOCTH BBHIOPAHHOTO METOAA IS
paboThI U COOTBETCTBHS 33JJAHHOTO KIIIOUa IIEJISIM TMOJIh30BaTeNs (TakKe BCeraa
npu WU3MEHEeHHHU (haiiia B TEKCTOBOM PEIAKTOPE BBIAACTCS 3alpoC HAa COXpaHe-
HUE U3MEHEHHUI TIPU KaXKJIOM IIiare, JajlbHEHIee pa3BUTHE KOTOPOTO MPUBEICT
K HEOOpaTUMbIM MU3MEHEHUSIM B (paiilyie 1 moTepe n3Ha4YaIbHON HHPOPMAIIHH).

Omnucanue unTepdeiica:

1. OKHO TEKCTOBOTO PEAAKTOpa C IMUPOKUM HAOOPOM JIOTIOJTHUTEIbHBIX

(GYHKUUH.
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2. Tabnuua Bcex KIOYel, BBEACHHBIX B CUCTEMY C OBICTPBIM JOCTYIIOM
JUIS BBOJIA, YAAJIEHUS WK BIOOPA TEKYILEro KIII0Ya.

3. Criucok Bcex METOJI0B MU(GPOBAHUS I OBICTPOTO M YAOOHOTO Tepe-
KIIFOUECHHSI MEXK]Ty HUMMU.

4. OCHOBHOE MEHIO (BBEpXY IKpaHa).

5. JonogHuTENbHOE MEHIO (BBI3BIBAETCA HAKATUEM IPABOM KHOIKH MBbI-
I1H).

6. HaGop BcomorareiabHbIX KHOIOK JUJIsl OBICTPOrO M yIOOHOIO MHTEp-
detica.

7. Ilonst BBIBOJIA TEKYIIETO COCTOSIHUSL CUCTEMBI:

- TEKYIIUH KITI0Y,

- BEpOSITHOE CJIOBO;

- CHJIa KJIIoYa JJIs IPOTSIKKY.

[Tpumep paboThI ¢ mporpaMMoin

Buumanue! BynpTe BHUMAaTENbHBI NIPU YCTAaHOBKE MAapaMETPOB padOTHI,
TaK KaKk B MPOLECCE BBIUUCIEHUS MO XOIy padOThl 3TU NapameTpbl U3MEHUTH
y>Ke He yJacTcsl.

[Tocne 3amycka mporpammbl aOCOJIOTHO Bce pabouue MoJis MyCThie U
HE00XOJAMMO TMPOBECTU NEPBOHAYAIBHBIE HACTPOMKH Jii PabOTOCIOCOOHOCTH
CUCTEMBI.

1. BBoauTCA CIIHCOK KITFOUEH.

2. BBoautcst BeposiTHOE CIOBO (HeoOsi3aTeNbHO BHadalsie, 10 €ro BBOJA
BCE MEHIO 3aITycKa MPOTSHKKU BCE PABHO HEAOCTYIIHBI).

3. BoiOupaetcst HeOOXOUMBII METOJT IIU(PPOBAHUS.

4. 3arpyxaetrcsi UCXOAHbIM WK 3amM(poBaHHbIN (ailn (OTKpBIBAIOTCS
COOTBETCTBYIOIINE MEHIO JJIs Mu(poBaHus U pacmudpoBanHus).

5. 3amyckaeTcsi HeOOXOIUMBIN MPOIECC:

— mmQpOBaAHHKE;
— pacuiudpoBaHue;

— IPOTSIYKKA BEPOSTHOTO CJIOBA;
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— KOHBCpTAaIMA TCKCTA.

6. HpOI[OJ'DKCHI/IC pa60TBI B JII000M MopsAaKE B COOTBECTCTBHUU C OIIMCAH-

HBIMH ITYHKTaMH.

7. Ilpu 3aBepuieHnn paboOThl HE 3a0yAbTE COXPAHUTh HEOOXOJMMBIE pe-

3yJbTaThl (MPU 3aKPHITUM U 3arpy3Ke HOBBIX (pailioB CUCTEMa aBTOMATUYECKU

3ampanimBaeT MOJATBEPKICHUE HA 3aIUCh).

[[IudpoBanue
1. OTKpBITH (haid.
2. BHecTn HEOOXOIMMBIE U3MEHEHHSI.
3. HacTpouTh COOTBETCTBYIOIIUE APAMETPHI:
— TUN WH(pPOBaHUS;
— KJIIOY,;
— IIpOYHeE.
4. 3amycTuTh Npouecc MUPPOBAHUS YepPE3 MYHKT MEHIO
YTUIIUTBI \ BALIMDPOBATD F5.

Buumanue! Ilpu mmdpoBanun Qaiina Bce BHECEHHBIE MOJIb30BATEIEM

HU3MCHCHUSA 10 TCKYHICTO MOMCHTAa BPCMCHU 6yI[YT COXpaHCHbI Ha JXCCTKOM

JIACKE.

PacmudpoBanue
1. OTKpBITH (haii.
2. IlpousBecTrt HECOOXOAMMBIC U3MEHEHHS.
3. HacTpouTts COOTBETCTBYIOIINE TAPAMETPBI:
— TUn mudpoBaHus;
— TIpoYne.
4. 3anmycTuTh Npouecc pacmn@poBaHus Yepe3 MyHKT MEHIO
YTUIIUTBI \ PACILIUD®POBATH F6.

Buumanue! Ilpu pacumdpoBanun aityia Bce npoBeeHHbIE MOJIb30BATE-

JIEM U3MCHCHUSA N0 TCKYIICTO MOMCHTA BPECMCHU 6y,HYT COXPAaHCHBI HAa JKCCTKOM

JIACKE.

[IpoTsikka BEpOSITHOTO ciioBa (AemudppoBaHue)
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Buaumanne! MoIHOCTh KIlt04a 3a/1acTCsl 3apaHee B OMIMM '"cuiia Kiroya'.

JInvHa KiIr0Ya 3HAYMTEIBHO BIMSET HA BPEMs MPOTSHKKU BEPOSITHOTO CJIO-
Ba (B Xy/IIIIEM CITydae HMMEEM JICJIO C JIOTApU(DMHIESCKIM aJITOPUTMOM ).

1. BBogutcs BepositTHOe ciioBO (AynHHOM oT 1(3) 10 9)

2. Jlns oTneneHusi BHOBb HAMJICHHBIX KIIOYEH OT MPEIbIAYIIMX MEXITY
HUMHU 100aBIIIETCS HAAMUCH "moa0oop".

3. ITepebop kirouei.

4. PactmdpoBbiBaeTCs MepBas BCsl CTPOKA TEKCTA M0 TEKYIIEMY KITIOUY.

5. Ilopuusmu, paBHBIMU JUIMHE BEPOSTHOIO CJIOBA, CPABHUBAETCS COJEP-
KHUMOE 3TOM CTPOKHU CO 3HAYEHHEM BEPOSITHOTO CIIOBA.

6. Ecau HaliieHO XOTh OJIHO COBIIaJCHUE, 3aIIOMUHAEM KJIIOY.

7. IlepexoauM K HOBOMY KIIOYY.

8. Ilepexoaum K CleayIOIIEH CTPOKE.

9. Pe3ynpTaThl TOMKHBI COIEPKATHCS B CHUCKE Kitouen. Ecnm coBmase-
HUM HE HalICHO, B CIIMCOK KIIIOUEH HUYEro He J00aBIseTCs.

Onepanuu ¢ KiIo4amMu

C 6azoif KiIroueil MOTYT OCYIIECTBIIATHCS CIASAYIONTUE JEHCTBUS:

— 100aBHUTH HOBBIN KITIOY;

— YAQJIUTH OJIHY 3aIUCh;

— U3MEHUTh AKTUBHYIO 3aMUCh;

— OYMCTHUTH BCIO TaOJUILy BBEJICHHBIX KIIFOUECH.

[Ipumeuanue. [lox cioBamu "paboTa ¢ Tabnauiel KiIrO4eil" UMEIOTCSl BBU-
Ny KJIFOYH, BBEJICHHBIC JIJISi UCIIOJIb30BAHUS B JIBYX METOJIaX (TraMMHUPOBAHUS U
tabnuna BrkeHepa).

Kunroun ni1g nepecTaHoBKH

B kaxnp1it MOMEHT BPEMEHH B CHUCTEME MOXKET OBbITh TOJBKO OJIUH TEKY-
U KITFOY JIJIs IEPECTaHOBKH.

[IpaBuiia BBOJA KJItOYA JIJIsI IEPECTAHOBKU:

1. IIpu mepekyroYeHur B CHHUCKE MOAACPKUBAEMBIX CHUCTEMON METOAO0B

mudpoBanus Ha MyHKT "[lepecranoBka" BBI3BIBAETCS OKHO BBOJA KIIOYA TMEpe-
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cTaHoBKH. OKHO COCTOUT U3 BYX KHOMOK (OT™MeHbl U Brixona 6e3 n3mMeHeHui
U KHOIIKU Enter — moaTBepkieHHE YCTaHOBJICHHOM JJIMHBI KJF0Ya) U OKHA 3aja-
HUA JUIMHBI KITF04Ya JUIsl IEPECTaHOBKH.

2. B okHe 3afaHus AJIMHBI K092 HEOOXOIMMO BBIOpATh HEOOXOIUMYIO
JUTMHY (TIapaMeTpbl 3aMEeHsIIOTCs B nipeAenax 1 ... 9), u NoATBEpAUTH JKellaHue
HCIIOJIb30BAaTh KIIFOY UMEHHO TaKOM JJIMHBI.

3. Ilocne moaTBep:KACHMS B OKHE BBICBETSTCS KHOMKHU C IudpaMu Ha JH-
[IEBOM CTOPOHE (B KOJIMYECTBE, PABHOM JUIMHE KJII0Ya), IPU HAXKATUU HA KHOIKY
MPOUCXOIUT (hUKcalMs KHONKU (ee oOecrBeYrBaHHUE) AJII HEBO3MOXKHOCTU €€
JaJIbHEHIIEr0 MCIONb30BaHMsl (Tak Kak Bce LUQPHI B KIIOYE MEPECTAHOBKH
JIOJKHBI OBITh HEMTOBTOPSIOIIUMUCS).

4. ITocne nmepedopa Bcex KHOIMOK CHCTEMa 3alIOMUHAET BBEICHHBIN KIIOY,
BBIBOJIUT €0 B I10JI€ BBOJIA KJIFOYEH M BBHIXOJAUT U3 OKHA BBOJA KJIKOYa IepecTa-
HOBKHU B OKHO OCHOBHOM MPOTPaMMBbI.

3apanme Nel.

1. O3HaKOMUTBCS C ONKUCAaHUEM JTA0OPATOPHOI pabOTHI U 3a/IaHUEM.

2. BpINOAHUTE HACTPOMKY NPOrpaMMbl: BBIOpATh METOJ IIH(YPOBAHMUS;
BBECTH KJIFOYM JUJISI BCEX METOJIOB; BBECTH BEPOSITHOE CIIOBO; OCYLIECTBUTH BCE
OCTaJIbHbIE CUCTEMHBIE HACTPOMKHU.

3apanue Ne2. J[ns merona 3ameHbl (01HOaI(aBUTHOTO METO/A):

* BBIOpAThH JAHHBIA AITOPUTM B CIUCKE JOCTYMHBIX METOJIOB IIM(POBa-
HUS;

" YCTAaHOBUTH HEOOXOAMMOE CMEIIECHNUE;

" OTKpPBITh IPOU3BOJIBHBIN (Al

" IPOCMOTPETH COAEPKUMOE UCXOIHOTO (haiina;

" BBINOJHUTH g dToro (paitna mmdpoBanue (mpu HEOOXOAUMOCTU
MOXHO 33J1aTh UM 3alIUPpoBaHHOTO (Paitna);

" IPOCMOTPETH B pelaKTope 3anudpoBaHHBINA (aili;

" BBECTH BEPOSATHOE CJIOBO;

" BBECTH BEPOSATHYIO JUIMHY KJtoua (KpOME METO/1a 3aMEHbI );
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" 10m00pAaTh KITIOY,

® BBLINOJHUTH paclIM(PppOBaHUE CO BCEMU HAWIEHHBIMU KIIOUaMU;

" HallTu B KakoM-1HOO M3 paciun(ppoBaHHBIX (ailIOB MPAaBHIBHO pac-
MU(PPOBAHHOE KIIFOUEBOE CIIOBO;

* pacmu@poBath (Haisl UCXOTHBIM KIHOYOM;

" [IPOBEPUTH PE3YJIbTAT.

3aganme Ne3. ][ MeTo1a MEPECTAHOBKH:

® BBIOpATh METOJ MEPECTAHOBKH;

® B OTKpPBIBIIEMCS OKHE BBOJIA KJ0Ya MEPECTAHOBKU CHMBOJIOB YKa3aTh
CHavaja JJIMHY 3TOTO KIJII0Ya, a 3aT€M U3 MOSIBUBIIMXCS KHOIOK COCTaBUTh HE-
00X0IUMYI0 KOMOWHAIIMIO JIJIsl KJII0Ya, HAKMMAasi Ha KHOIIKU B 3aJITaHHOM TIOPSIJI-
Ke; MPU ATOM YK€ HUCIOJIb30BaHHBIE KHOMKU CTAHOBSATCS HEAOCTYMHBIMH JIJIsI
NpEeAOTBPAILICHUS UX TOBTOPHOTO BBOJIA;

" najgee JEUCTBUSA MOJHOCTHIO COOTBETCTBYIOT HU3JIOKEHHBIM B IMPEJIbI-
IyIIEM ITyHKTE 3aJaHus.

3aganue Ne4. [l MeTona raMMHUpPOBAHMS:

" BpIOpATh METOJI FAMMUPOBAHUS;

"BBECTH KJIIOY TaMMHUPOBAHUS;

" [TOJTHOCTHIO TIOBTOPUTH U3 3aIaHKsI 3 BTOPOM MyHKT.

3apanue NeS. Jlnsa tabmunpl BrkeHepa Bce EWCTBUS MOBTOPSIOTCS U3
3an. 4 (MeToJ raMMHUPOBAHUSA).

B oruere s kaxaoro mMeTtojia mM(poBaHUS OMUCHIBACTCS MOCIIEI0BA-
TEJIBbHOCTh BBINOJHSEMBIX JICHCTBUM, YKa3bIBAIOTCA MMEHA BCEX HMCIOJIb30BaH-
HbIX (DailJIOB, UCXOJHbIE U HAWJEHHBIC KJIFOYH, OMUCHIBACTCS Tpolece aemud-
pOBaHMUs.

[IpenoiaBarento MpeaoCTaBISIETCs] OTYET O MPOJCTAaHHON paboTe U Bce

UCIIOJIb30BaHHBIE (ailiibl.
7. Conep:kanue oTyeTra

B otuete A KaxKa0ro Meroaa HII/ICI)pOBaHI/IH OIINCBIBACTCA IIOCIACAOBA-

TCIIBHOCTH BBIITOJIHACMBIX )IGI\/'ICTBI/II\/'I, YKa3bIBAlOTCsA MMCHA BCCX HCIIOJIL30BAH-
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HBIX (paiiIoB, HCXOJHBIC U HAWICHHBIE KIIFOUM, OMMCHIBACTCS MpoIlecc Aemmd-

POBaHHA.

[IpenogaBaTenio mpenocTaBiIseTcs OTYET O MPOACTAaHHOW paboTe M Bce

MCIIOJIb30BaHHBIC (DaIIbI.

8. KoHTpoJIbHBIE BONIPOCHI

Honep KouTpo.abHBIE BOIPoOCk]
BAPHAHTA
157 Uenm oTnHYASTCA  NCEBIOOTEPRITEIA TEKCT (TEKCT. DOIVISHHEIHE OpH
391828 pacmHGpPOBKe MO IOAHOMY KIHTY) OT HACTOAINETO OTKPRITOTO TeKCTa’
2468, Kak 3aBHCHT BpeMS BCEPRITHA MHGPa ONHCAHHBIM BRI CIocoDoM moabopa
202224, KToMeH OT JIHHE] BEPOSTHOTO CIIOBA’
26,30
11.13.15. JaBHCHT TH BpeMA BCKPEITHA 1:|1H¢lpa raMMHPOBAHHA (H,m TAOIIHITEL
10,17.19, Buzenepa) oT MomHocTH ampaeHTa raMver?
27
12.14.16
21,2325, B gem HegocTaTKH MeTOJa JeIIH(POBAHHS C HCIIONL30BAHHEM IPOTAAKH
29 EePOATHOTO CII0BaT

9. Cnucok JuTeparypbl, PeKOMEHAOBAHHbIN K HCHOJb30BAHHUIO 110

JaHHOM TeMe

1. Kyk, A.IL, XKyk, E.IL, Jlenemkun, O.M., Tumomikun, A.M. 3amura

uHpopmaruu: Yuebnoe nmocoodue s 6akanaBpoB [Texcr] / AL Kyk u ap. —

M.: UTHOPA-M, 2015. -392c.

2. lllanbrun, B.®. 3amuTa komnbroTepHoi nHpopmanuu. IdexTuBHbIE

Metoabl u cpenctsa [Teker] / B.®. Hlanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlabopaTtopHasi paGora Ne 3

Cranpapt cumMmerpudHoro mudposanust Aes Rijndael

Heab padoThl: WCCICIOBAHUS IPUHITUIIOB MHUGPOBAHUS, UCIIOIb3YEeMBbI-
MU B anroputme cummerpudHoro mudposanus AES RIJNDAEL wu ymenuii

ACJIaTb CaMOCTOATCIIbHBIC BLIBOABI 110 PC3YyJIbTaTaM HCCJ'ICI[OB&HHﬁ.

2. ®opMupyeMble KOMIIETEHIHA

Jlannass maGoparopHass paboTa HampaBieHa Ha (QOpMHUpPOBaAHHUE
CJIEIYIOIIUX KOMIIETEHIIMHN BhIMTYCKHUKA OakaiaBpuara:

OIIK-1: cmocoOHOCTBI0O HMHCTALIMPOBATH MPOTPAMMHOE W amnmapaTHOE
obecrieuenre 111 ”HPOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM;

[TK-5: crmocoOHOCTBIO CONpsITaTh anmapaTHble ¥ MPOTPAMMHBIE CPEICTBa

B COCTaBC I/IHCI)OpMaL[I/IOHHBIX N aBTOMATU3HUPOBAHHBIX CUCTCM.

3. TeopeTuueckast 4acThb

Cocrosinme, k104 mudpoBaHus M YMCJI0 HUKJIOB. Rijndael npeacras-
JseT cO0OM WTEpAaTUBHBIA OJOYHBIA MU(DP, UMEIONIMN TEPEMEHHYIO JIHHY
OJIOKOB W pa3NU4HbIC IMHBI Kiatoded. J[nmHa kmoda u JuymmHa OJoKa MOTYT
OBITH HE3aBUCUMO JPYT OT npyra 128, 192 unu 256 Our.

Pa3HooOpa3ubie mpeoOpazoBanusi pabOTAIOT C MPOMEXKYTOUHBIM PE3yJIb-
TaToM, HazbiBaeMbIiM CocTosiHueM (State).

CocTosiHue MOXKHO IPEICTaBUTh B BUJE MPSMOYTOJbHOTO MaccuBa Oaii-
TOB. DTOT MacCHMB UMEET 4 CTPOKH, a YHUCIIO CTOJIOIOB 0003HaueHO Kak Nb u
paBHO JTMHE 0JI0Ka, IeJICHHOU Ha 32.

Kitou mmdpoBanus Takke nmpejcTaBieH B BUJE MPSIMOYTOJIBHOTO MaCCH-
Ba C YEThIPbMS cTpokaMu. Yuciio cTonbioB 0603HaueHo kak Nk v paBHO nnuHe

KJII04a, JIeJIeHHoM Ha 32. JTo mokaszaHo Ha puc. 1.
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B HekoTophIX ciiydasx K4 mupoBaHUs MOKA3aH KaK JMHEHHBIA Mac-
CHUB 4YeTbIpeX0alToOBbIX ciI0B. Cll0Ba COCTOAT U3 4-X OAaNTOB, KOTOPHIE HAXOAT-

Csl B OJTHOM CTOJIOIIE (TIpH MIPEACTABICHUH B BUC MPSIMOYTOIHLHOTO MacCHBa).

Qoo | 901 | Qo2 [0z | Foa | Qo Koo | Ko | Koz | Ko
o @0 | iz |13 | el Kyo | Koo [ Kiz | Kig
Qpo |85 |z |83 | Bz | 8o Kan | Koy | Kaz | Kz
Q30 |Fa1 | Fap [Qaa | a4 | 8as Kag | Kap | Kaz | Hag

Pucynoxk 1. [Ipumep npencrasnenus Cocrosinusa (Nb=6) u Kiroua mud-
poBanus (Nk=4)

Bxonubie qanubie 1uis mudpa 0003Havar0TCs Kak 0alThl COCTOSIHUS B TI0-
panke a0,0, al,0, a2,0, a3,0, a0,1, al,1, a2,1, a3,1 ... [Tocne 3aBepieHus aci-
cTBUS IK(pa BBIXOJHbIC JaHHBIE MOJY4YalOTCs U3 0AUTOB COCTOSIHUSI B TOM K€
nopsiake. Ynciio nukiioB 0003Ha4YeHo Kak Nr 1 3aBUCHUT OT 3HaueHu Nb u Nk.

Tabmuua 4.1. Uucno uukinoB (Nr) kak GyHKIMS OT AJUHBI KJIIOYa U 1JTU-
HBI OJI0Ka

Nr Nb =4 No=6 No=8
Mk =4 10 12 14
Mk=6 12 12 14
Mk=8 14 14 14

HuxnaoBoe mnpeodpa3zoBanme. [[ukioBoe mpeoOpa3oBaHHE COCTOUT W3
YEeThIPEX PA3JIMYHBIX MPEoO0pa3oBaHUi: 3aMeHa OalT, CABUT CTPOK, 3aMelllnBa-
HUE CTOJIOOB, 100aBIeHNe IIMKIOBOTO Kitova. [locnequuii mukin oTinyaercs oT

IMPOCTOI0 NUKJIA TOJIBKO OTCYTCTBUCM 3aMCIINMBAHHA CTOJI6I_IOB.

Round (State, RoundKey)

ByteSub(State); // 3amena 6aiiT

ShiftRow(State); // casur crpok

MixColumn(State); // 3amemmBanue cToIOI0B
AddRoundKey(State, RoundKey); // mo6aBieHnne MUKIOBOTO KITF0Ya

¥
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[Tocneauuii nuki mmdpa HEMHOTO OTINYACTCS

FinalRound(State, RoundKey)

{
ByteSub(State); // 3amena 6aiit

ShiftRow(State); // casur crpok
AddRoundKey(State, RoundKey); // no6asienne MUKIOBOrO KIH0Ya

¥

Kak MoxHO 3aMCTHUTD, HOCJ'IGI[HI/Iﬁ OUKJI OTIIMYACTCA OT ITPOCTOIo MUKJIa TOJIBKO
OTCYTCTBUEM 3aMCIINBAHUA CTOJ'I6HOB. KEDKI[OG N3 IIPUBCACHHBIX Hp606p2130Ba-

HUM MOJJPOOHO PACCMOTPEHO JAJIee.

IIpeoOpa3oBanue 3amemmBanus cToa0moB (MixColumn)
[IpeobpazoBaHue MpeACTaBISIET COOOM YMHOKEHUE COCTOSIHUSI HA MAaTpPU-

iy ME nipu mmmdposanuu unu matpuity MD mipu pacumdpoBanuu:

ME DDState
[]

MD State
2 3 1 1 b1 bs b8 b13
1 2 3 1|® |b2 b6 bl0 bi14
1 1 2 3 b3 b7 b1l bi5
3 1 1 2 b4 b8 Db12 b6

Bl = (bl * 2) XOR (b2*3) XoOR (b3*1l) XOR (b4*1)

YMHOXEHHUE IBYX O0alT MPOMCXOIUT MO CIEIYIOIIEMY aJlTOPUTMY:

e eciu oauH u3 6aiT paseH 0, pesynbrarom Oyaet 0;

® eCJM OJMH U3 0alT paBeH 1, pe3ynbratoM OyaeT Apyrou OailT;

® B OCTaJbHBIX CIIy4asiX MPOUCXOIUT 3aMeHa KaK0To OaiiTa mo Tabnuie
L, 3amMeHEéHHbIC OalThl CKIIAJIBIBAIOTCS, MPU HEOOXOAMMOCTU BBIYMTAETCS 255
i onaganus B uaTepBai [0, 255] u nporcxoaut 3aMeHa 1o tabnwuie E, uro u

Ia€T pe3yJibTar.
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L={
, 0x00, 0x19, 0x01, 0x32, 0x02, 0x1A, 0xC6, 0x4B, OxC7, 0x1B, 0x68, 0x33, OXEE, OxDF,

0x03,

0x64, 0x04, 0XEO, Ox0E, 0x34, 0x8D, 0x81, OXEF, 0x4C, 0x71, 0x08, 0xC8, 0xF8, 0x69, 0x1C, 0xC1,
0x7D, 0xC2, 0x1D, 0xB5, 0xF9, 0xB9, 0x27, Ox6A, 0x4D, 0xE4, 0xA6, 0x72, 0x9A, 0xC9, 0x09, 0x78,
0x65, 0x2F, Ox8A, 0x05, 0x21, 0x0F, OXE1, 0x24, 0x12, 0xF0, 0x82, 0x45, 0x35, 0x93, OXDA, 0x8E,
0x96, 0x8F, 0xDB, 0xBD, 0x36, 0xD0, OXCE, 0x94, 0x13, 0x5C, 0xD2, 0xF1, 0x40, 0x46, 0x83, 0x38,
0x66, 0xDD, 0xFD, 0x30, 0xBF, 0x06, 0x8B, 0x62, 0xB3, 0x25, 0XE2, 0x98, 0x22, 0x88, 0x91, 0x10,
0X7E, OX6E, 0x48, 0xC3, 0xA3, 0xB6, Ox1E, 0x42, 0x3A, 0x6B, 0x28, 0x54, OXFA, 0x85, 0x3D, OxBA,
0x2B, 0x79, 0x0A, 0x15, 0x9B, 0x9F, OX5E, OXCA, 0x4E, 0xD4, 0XAC, 0xE5, 0xF3, 0x73, 0xA7, 0x57,
OxAF, 0x58, 0xA8, 0x50, 0xF4, OXEA, 0xD6, 0x74, 0x4F, OXAE, OXE9, 0xD5, OXE7, OXE6, OXAD, OXES,
0x2C, 0xD7, 0x75, Ox7A, OXEB, 0x16, 0x0B, 0xF5, 0x59, 0xCB, 0x5F, 0xB0, 0x9C, 0xA9, 0x51, 0xAO0,
0x7F, 0x0C, OxF6, 0x6F, 0x17, 0xC4, 0x49, OXEC, 0xD8, 0x43, 0x1F, 0x2D, 0xA4, 0x76, 0x7B, 0xB7,
0xCC, 0xBB, 0x3E, 0x5A, 0xFB, 0x60, 0xB1, 0x86, 0x3B, 0x52, 0xAl, 0x6C, 0XAA, 0x55, 0x29, 0x9D,
0x97, 0xB2, 0x87, 0x90, 0x61, OXxBE, 0XxDC, 0xFC, 0xBC, 0x95, OxCF, OxCD, 0x37, 0x3F, 0x5B, 0xD1,
0x53, 0x39, 0x84, 0x3C, 0x41, 0xA2, 0x6D, 0x47, 0x14, 0x2A, 0x9E, 0x5D, 0x56, 0xF2, 0xD3, OXAB,
0x44, 0x11, 0x92, 0xD9, 0x23, 0x20, 0x2E, 0x89, 0xB4, 0x7C, 0xB8, 0x26, 0x77, 0x99, OXE3, 0XA5,
0x67, 0x4A, OXED, OxDE, 0xC5, 0x31, OXFE, 0x18, 0x0D, 0x63, 0x8C, 0x80, 0xCO0, 0xF7, 0x70, 0x07

}

E={

0x01, 0x03, 0x05, 0x0F, 0x11, 0x33, 0x55, OxFF, 0x1A, 0x2E, 0x72, 0x96, 0xA1, 0xF8, 0x13,

0x35,

0x5F, OXE1, 0x38, 0x48, 0xD8, 0x73, 0x95, 0xA4, 0xF7, 0x02, 0x06, 0X0A, O0X1E, 0x22, 0x66, OXAA,
OXES5, 0x34, 0x5C, 0xE4, 0x37, 0x59, OXEB, 0x26, 0x6A, 0XBE, 0xD9, 0x70, 0x90, 0XAB, 0XE6, 0x31,
0x53, 0xF5, 0x04, 0x0C, 0x14, 0x3C, 0x44, 0xCC, 0x4F, 0xD1, 0x68, 0xB8, 0xD3, 0x6E, 0xB2, 0XCD,
0x4C, 0xD4, 0x67, 0xA9, O0XEOQ, 0x3B, 0x4D, 0xD7, 0x62, 0xA6, 0xF1, 0x08, 0x18, 0x28, 0x78, 0x88,
0x83, 0x9E, 0xB9, 0xDO0, 0x6B, 0xBD, 0xDC, 0x7F, 0x81, 0x98, 0xB3, OXCE, 0x49, 0xDB, 0x76, 0X9A,
0xB5, 0xC4, 0x57, 0xF9, 0x10, 0x30, 0x50, 0xFO0, 0x0B, 0x1D, 0x27, 0x69, 0xBB, 0xD6, 0x61, 0XA3,
OXFE, 0x19, 0x2B, 0x7D, 0x87, 0x92, 0OXAD, OXEC, 0x2F, 0x71, 0x93, OXAE, OxE9, 0x20, 0x60, 0XAO,
O0XxFB, 0x16, 0x3A, 0x4E, 0xD2, 0x6D, 0xB7, 0xC2, 0x5D, 0XE7, 0x32, 0x56, OXFA, 0x15, 0x3F, 0x41,
0xC3, 0x5E, OxE2, 0x3D, 0x47, 0xC9, 0x40, 0xCO0, 0x5B, OXED, 0x2C, 0x74, 0x9C, 0xBF, 0xDA, 0x75,
0x9F, OXBA, 0xD5, 0x64, 0XAC, OXEF, 0x2A, 0x7E, 0x82, 0x9D, 0xBC, 0xDF, 0x7A, 0x8E, 0x89, 0x80,
0x9B, 0xB6, 0xC1, 0x58, OXE8, 0x23, 0x65, OXAF, OXEA, 0x25, 0x6F, 0xB1, 0xC8, 0x43, 0XC5, 0x54,
O0XFC, 0x1F, 0x21, 0x63, 0xA5, 0xF4, 0x07, 0x09, 0x1B, 0x2D, 0x77, 0x99, 0xB0, 0XCB, 0x46, 0XCA,
0x45, 0XCF, 0x4A, 0xDE, 0x79, 0x8B, 0x86, 0x91, 0xA8, 0XE3, 0x3E, 0x42, 0xC6, 0x51, 0xF3, OX0E,
0x12, 0x36, 0X5A, OXEE, 0x29, 0x7B, 0x8D, 0x8C, 0x8F, 0x8A, 0x85, 0x94, 0xA7, 0xF2, 0x0D,

0x17,

0x39, 0x4B, 0xDD, 0x7C, 0x84, 0x97, 0xA2, 0XFD, 0x1C, 0x24, 0x6C, 0xB4, 0xC7, 0x52, 0xF6, 0x01

h

/lodaBjieHrEe NMKJIOBOI0 KJIHOYA

B nmanHOM omepaiuy ITMKIOBOM KIIFOY J00aBISETCS K COCTOSHHIO II0-
cpenctBoM mpoctoro EXOR. IlukmoBoit k04 BbIpaOaThIBACTCS W3 KIFOUYA
i poBaHus IOCPEACTBOM aropuT™Ma BeipaboTku kitoueit (key schedule).

JlvHa IUKI0BOIO KiTfo4a paBHa amuHe 010ka Nb.

Ay |8, || 8:|3.|a koo | Koy | Koz | K Koo | K Oy | Dy [ 055 | bga | U5 | D

a,|8,8,|a;]|8,|2 Kio | Kv 1Ko | K5 | Ko | K O, |0y, [0 | D5 04| by
@ =

B, |2, |a,] 8|32 kio | K Koo | Koy | Kyy | Kas O, [0, [ 055 ] bsa | 0sy [0

a0 | 8y, | 8y, [ @55 | 354 | 8y Kyo | Kyy | Kso [ Koy | Kso | K Os0 | 0ay | 09y | 04y | U5y | Osc

Puc. 4. 5. Ilpu no6aBneHnn Kiro4ya IUKIOBOM KJII0U CKIIaIBIBACTCS TTOCPEI-
ctBoM EXOR ¢ cocrosguuem
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[Tpu mmdpoBaHUK YacTHU PACIIUPEHHOTO KJIIOYa BHIOMPAIOTCA OT Hayania

K KOHILY, IPU pacIM(ppOBaHUH — OT KOHIIA K Ha4aly.

Pacmiupenne kiaroua (Key Expansion)

PacmmpeHHsblil KITt04 NpeacTaBisieT co00i TMHEHHBIN MaccuB 4-X 0ailTo-
BbIX cj10B 1 00o3HadeH kak W[Nb*(Nr+1)]. ITeprie NK cioB coaepkaT Kiarod
mudpoBanusi. Bce ocTanbHbIE CIOBa ONPEACNSAIOTCA PEKYPCUBHO M3 CIIOB C
MEHBIIMMH MHJEKCaMU. AJTOPUTM BBIPAOOTKU KIIIOUEH 3aBUCHUT OT BEJIMYHHBI
NK: Hmxe npuBenena Bepcust 11t NK paBHOTO WM MEHbIIETO 6 W BepcHst IUis

Nk Gonbmero 6.

Jiist Nk<6 naun NK=6 mbI umeem:
KeyExpansion(CipherKey,W)

for (i = 0; i < NK; i++) WJi] = CipherKey[i];
for (j = Nk;j < Nb*(Nk+1);j+=NK)

{
WI[j] = W[j-NK] ~ SubByte( Rotl( Wj-1] ) ) » Rcon[j/NK];

for (i = 1;i < NK&& i+j < Nb*(Nr+1);i++)
WI[i+j] = W[i+j-NK] » W[i+j-1];

}

}

Kak moxHO 3aMeTuTh, niepBble NK CI0B 3amOIHAIOTCS KIFOYOM HIH(PO-
Banus. Kaxmoe mocneayromiee cioBo WIJi] momyuaercs mocpeacteom EXOR
npenpiayinero ciaoBa WI[i-1] u ciosa na NK mosunuii panee W/[i-NK]. [l cios,
no3unus kotopeix kpaTHa NK, mepen EXOR mpumensieTcst mpeoOpa3oBaHue K
WIi-1], a 3atem emie mpubapisercs MUKIOBas KOHCTaHTa. [IpeoOpa3oBaHue co-
JCPKUT IUKINYECKHIA CIOBUT OalTOB B ClOBE, 0003Ha4YeHHBIN Kak Rotl, 3atem
cienyet SubByte - npuMenenue 3ameHbI OaMT.

st NK>6 MBI nMeeM:

KeyExpansion(CipherKey,W)

{

for (i=0; i<NKk; i++) W[i]=CipherKey[i];

for (J=Nk; j<Nb*(Nk+1); j+=NKk)

{

WI[j] = W[j-Nk] ~ SubByte(Rotl(WI[j-1])) » Rcon[j/NK]; for (i=1; i<4; i++) WI[i+]] = W[i+j-
NK] » W[i+j-1]; W[j+4] = W[j+4-NK] ~ SubByte(W[j+3]);
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for (i=5; i<NK; i++) W[i+j] = W[i+j-NKk] » W[i+j-1];
}
}

Otmuune s cxembl pu NK>6 coctout B mpumeHeHnn SubByte mis

kaxaoro 4-ro oarita u3z NK.

[{ukoBas koHcTaHTa He3aBUCUT OT NK 1 ompenesseTcs e IyroImuM 00-
pasom:

Rcon[i] = ( RCi], ‘00", '00', '00" ), rme

RC[0]="01"

RC[i]=xtime(Rcon[i-1])
IndpoBanue

Iudp Rijndael Bkmrovaer ciemyromiye mpeodOpa3oBaHuUs:

° HaYaJIbHOE J00aBJICHUE IIUKJIOBOrO KJIH0Ya;
° Nr-1 ukios;
° 3aKJIIOYNTEIILHBIN ITUKII.

Ha niceBn0-Cu 3TO BBITJIIUT CIETYIONIM 00pa3oM:

Rijndael (State, CipherKey)

{
KeyExpansion(CipherKey, ExpandedKey); // Pacmupenue kioda

AddRoundKey(State, ExpandedKey); // JlobaBneH#e IIUKIOBOTO KITFOYa
For (i=1; i<Nr ; i++) Round(State,ExpandedKey+Nb*i); // kst
FinalRound(State, ExpandedKey+Nb*Nr); // 3axmtounTenbHBIN THKT

by

Ecnu mpensapuTenpbHO BBIOJHEHA MPOLEAYypa PACIIMPEHHs KIIr04a, TO

nporeaypa OyIeT BBITJISASTh CISTYIONIIM 00pa3oM:

Rijndael (State, CipherKey)

{
AddRoundKey(State, ExpandedKey);

For (i=1; i<Nr; i++) Round(State,ExpandedKey+Nb*i); FinalRound(State, ExpandedKey+Nb*Nr);

¥
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Onucanue AeMOHCTPAUMOHHOM mporpammbl [Iporpamma BbInOIHEHA
Ha si3bike C# U cOCTOUT U3 ABYX AneMeHToB — ¢aiia Rijndael.dll, conepsxaiero
peanu3anyio anropuTMa IMUQPpPOBaHMS, W JACMOHCTPAIMOHHOTO IPUJIOKCHUS
RijndaelDemo.exe. na pabotel mpunoxkenusi Heooxomuma OC Windows c
yctanoBJieHHbIM .NET Framework v1.1. B ocHOBHOM OKHE 1€MOHCTpPaIIMOHHOM
MPOrpaMMBbI 331al0TCs JJIMHA KITt04a, AJTMHA O0JI0Ka, MOKHO TTIOCMOTPETh PacIlu-
PEHHBIN K04 MU(GPOBAHUS, BRIUMUCISEMbIH B COOTBETCTBUM C 3aJJaHHBIM KITIO-

qoM MM POBAHUS.

™ HemoncTpauus annopiisa wHibpoeanms Hijndael
et B T

M= p=m=Tpm Mp=ofpascranns

DmiEa ROOEAS g - Lmiea Backa: |4 ﬂ
Bycesub |

Bmee umfposamns: ) 01 02 02 04 05 06 07 03 02 On Ok Oz Od O= Of IPu-:umpemmn"cI

ShiftRow

IeficTRMA o dadTeme

e [ |
-

Brxograon dain: | CITREpETE |

e —

Pucynok 2. ['maBHOE OKHO AEMOHCTPAMOHHON TPOTPaMMBbI

PacwvpeHHbIA KnHou

o0 01 02 03 04 05 0e OV 05 09 0L OB OC O OE OF
e AL Y4 FI D2 AF 72 Fi DA Le 78 F1 D6 AE 76 FE
Ba S92 CF 0OE 64 3D BED F1 BE 9E C5 00 65 30 ES FE
Be FF Y74 4E D2 CEZ C9 BF &C 52 0OC BF 04 69 EF 41
47 F7 F7 BC 95 35 3E 03 F2 aC 32 BC FD 05 3D FD
3C AL A3 ES 49 SF 9D EE 50 F3 AF 57 AD Fe =22 RA
SE 3% OF 7D F7Y ke 92 96 AT 55 3D C1 OA A3 1F 6B
14 F2 70 14 E3 5F EZ 8C 44 OA DF 4D 4E 49 CO Z6
47 43 87 35 A4 1C 65 ES EO 16 BAL F4 AE EBF Y& D2
54 99 32 D1 FO 85 57 68 10 93 ED 9C BE ZC 97 4E
13 11 1 7F E3 94 44 17 F3 07 AT SE 4D 2B 30 C5

Prcynok 3. OKHO paclIMpeHHOro KJIr4a

Taxxe ecTh BO3MOKHOCTH MOAPOOHO PAaCCMOTPETh ACHCTBUE BCEX IUKIIO-
BbIX TipeoOpazoBanuii (ByteSub, ShiftRow, MixColumn, AddRoundKey) kak

npu MKU(QpPOBaHNUH, TAK U MPU pacirdpoBanuu, puc.4, 5.
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Mpeobpasosanve ByteSub X | Npecfipaszoeanye ShiftRow £

Bxomo: Brmoo: Bxoo: Broioo:

0o 04 08 0Oe &3 FZ 30 FE 00 04 08 0O« oo 04 08 0cC
01 05 09 04 7O BREB 01 D7 01 05 09 0d 05 0% 0D 01
02 06 0a 0= 7Y OBFR 67 AR 02 0& 0a 0Oe DA QOE 02 06
03 07 0k Of 7B CH 2B TE 03 07 0Ok Of 0F 03 07 OB
 mbpoBaHMs + mdbpopadns
 DemwndppoBaHMse " DemwndpoBaHms

| IpeofpasoBEaTE | | [IpeocfpasoBaTE

Pucynox 4. Oxna npeo6pazoBanuit ByteSub u ShiftRow

Mpeobpazoeadye MixColumn X

Bxono: Brrono:

o0 04 08 Oc 0z 0a 0A OE
ol 05 0% 0d o7 03 0OF OB
0= 06 0Oa Oe oo 04 08 0OC
0z 07 0k 0Of o5 01 0o 0%

¢ MInppoBaHle

" DemmudpoBRaHME

peofpa3IoBaTE

MNpeobpazoeadye AddRoundkKey X

Bxomo: FLomou ; Broioo:

oo 04 08 0Oc oo 01 0Z 03 oo 05 0a OF
ol o5 0% 04 o4 05 0& 0O7 o5 00 OF DA
0z 06 0Da Oe g 02 0Da 0b 0A OF 00 05
0z 07 0k Of Oz O0d O= Of OF 0A 05 00

IpeocbpasoBaTe

Pucynok 5. Oxna npeo6pazoBanuii MixColumn u AddRoundKey

[Tpu mmdpoBanuu npeayiaraeTcs BHIOpaTh UCXOHBIN (aitn u daiin, Kyaa
OyIeT TOMEIIeH Pe3ysIbTaT MuGpoBaHus, IPH paciIuGpPOBaAaHUN COOTBETCTBEH-

HO 3amudpoBaHHbIi (Hailn u ¢aiii, mpeTHa3HAYSHHBIN 71 TOMEIICHUS PE3YIb-
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Tata pacmmdpoBanus. B mporecce UCMoONb3yOTCS, YKa3aHHBIE B TIIABHOM OKHE

IMporpaMmal, K104 HII/I(l)pOBaHI/ISI N JJINHBI KJII049a 1 OJoKa.

4. O0opy10BaHHe U MATEPHUAJIBI
J11s1 BBIMOTHEHUS PaOOTHI MMOTPEOyeTCS:
- KJ1acc epcoHabHBIX DBM He Hmke Pentium-4, kiaccHas JI0CKa, MeIT,

- omeparonHas cucrema Microsoft Windows, nporpammuoe cpeacTBo
RijndaelDemo ,

5. Yka3aHus 0 TexHUKe 0€3011aCHOCTH

TpeboBanus 6€30MacHOCTH MEPe] HadalloM padoT:

— 3AIIPEILIAETCSH: mnepeoneBarbCsi, MOJIb30BaThCA OTHEM, KYPHUTb,
NpPUHUMATh TUILY B JabopaTopuu;

— yOemuThCs B LEJIOCTHOCTU DIEKTPHUYECKHX PO3ETOK U Pa3beMOB.
3anpemaercss paboTaTh C HEUCIPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITENIbHO PEMOHTHUPOBATh €T0;

— B JIabopaTtopuu HEOOXOAUMO OBITH B CMEHHOI O0YBH;

— BKJIFOYCHHE KOMIBIOTEpa TMPOU3BOAUTH TOJBKO TMOCIE TONTYYCHHUS
JOMyCKa TI0 BBIMONHSAEMON paboTe W paspelieHus TMpenojaBaress WiH
nabopanTa.

TpeboBanus 6€30MaCHOCTH BO BpeMsl pabOThI:

— BBINOJHSS Ta00OPaTOPHYIO PadOTy, CTYIEHTHI 00sS3aHBI MCIOJB30BaTh
TOJIbKO  BBIYMCIUTEIBHYIO  TEXHUKY, mnepudepuitHoe  o0opyaoBaHHE,
COCUHUTENbHbIE Kalenu, W3MEpUTeIbHOEe O0OpyIOBaHUE W  JIUCKETHI,
HEMOCPEJICTBEHHO OTHOCSIIUECS K TAHHOMY JTaOOpaTOPHOMY 3aHSTHUIO;

— TMOJKIIOUYEHUE ¥ OTCOCIWHEHUE COCTABJISIONINX BBIYUCIUTEIHLHOTO
KOMITJIEKCA MPOU3BOAUTH TOJBKO TIPH IOJHOM CHSTHH HAMPSHKEHUS CO BCEX
COCTABJISIFONTUX BBIYUCIUTEIIHHOTO KOMILJIEKCA.

TpebGoBanust 6€30MaCHOCTH IO OKOHYAHUH PaOOTHI:

— [0 KOMaHJ¢ TpenojaBareNsl CTYACHTHl O00s3aHbl  BBIKIIOYUTH

KOMIIBIOTCP U COCTABJIAIOIMNC BEIYHMCIUTCIIBHOT'O KOMILJICKCA,
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— pabouee MeCTO MPUBECTH B MOPSIIOK.

6. 3ananusa
3amanue Nel. O3HaKOMHUTBCA CO CBEACHUSIMH O MpPOrpamme
RijndaelDemo , wu3moxkeHHBIMH B  pazzmene 3. 3amyCcTUTh  MOAYJb

RijndaelDemo.exe.

3aganue Ne2. V3yuuTh Ha mpuMepe OOBIYHBIX TEKCTOBBIX (HAIOB CIIO-
coObl mmppoBanus U pacimdpoBanus ¢ momoiisio anrroputma Rijndael. Ilo-
JIpOOHO PaccCMOTPETh JICHCTBHE BCEX ITMKJIOBBIX TMpeoOpaszoBanuii (ByteSub,
ShiftRow, MixColumn, AddRoundKey), kak npu mmdpoBanuu, Tak u pacuud-
poBaHuu. VICXOQHBIN TEKCT AJI MIM(PPOBAHUS MOKET OBITH NOJATOTOBIIEH 3apa-
HEe U coXpaHeH B ¢aiiie *.txt.

3aganue Ne3. CoxpaHWUTh B OTYETE IKPAHHBIE (POPMBI, JEMOHCTPUPYIO-
e mnpouecce mugppoBaHus U pacmrdpoBaHus WHPOpMaALKMU, TPOAHATUZUPO-
BaTh MOJy4YEHHBIC PE3YIbTATHI.

3aganue Ned4. BxitouuTh B OTUET O JIaOOpaTOPHOW pabOTE OTBETHI HA
KOHTPOJIbHBIE BOMPOCHI, BHIOpaHHBIE B COOTBETCTBUM C HOMEPOM BapHaHTa,
yKa3aHHBIM MIPENOoaBaTEeIIEM.

7. Conep:kanme oTyeTra

OTyeT JOJKEH coaepKaTh:

1. HaumenoBanue paboThI, 1EIIb.

2. [locnegoBaTenbHOCTH ACHCTBHIA TPH BBHITOJHEHUHU KAXKI0TO 3aJaHHs.

3. BeIBO/BI 110 BHITIOTHEHHUIO JIAOOPATOPHON PaOOTHI.
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8. KoHTpoJiIbHbIE BONPOCHI

Honep
BapHAHTA KorTpoisHEBIe BOIPOCED
1.5.7.26 CpaBHHTe OCHOBHEIE XapakTepHCTHKH aaropaTyoe Rijndael m TOCT 28147-89.
246 CpaBHHTE OCHOBHEIE XapAKTEPHCTHEH aaropHTMoB Rijndael m DES.
11.13 Onumute cTpVETYVPY ceTH PeficTena.
12.14.16 [IpuEeanTe 0DOOINEHHBIE CXEMEI IMH(POBAHNA JAHHEX ¢ IOMOIIBE ANTOPHTMA
Rijndael u TOCT 28147-89. Haiite Hx cpaBHHTEIbHEIH aHAIHS.
391829 CpapHHTe OIHH pavHI IMHGPOBAHKHA JAHHEIX © IOMOIIEBI anropHTMa Rijndael u

TOCT 28147-89.

202224 CpaBHHTE 3KBHBATEHTHOCTE IPAMOTO H 00paTHOTO MPeoOpa3oBaHHH B ANTOPHTMAX

Rifndael mTOCT 28147-89.

10,1719 CpaeunTe BEIpabOTEY KIOUSE0H HHGOpPMAIHHE B anroputMax Rijndael u TOCT
28147-89.

212325 Cpaerure anropmyel Rijndael u T OCT 28147-89 no noxazaremay gadgvaan.

8 2827 Cpapnaute amropuser Rijndael u TOCT 28147-89 o nokazaTtenas cTofKocTH.

12.15.30 Cpaerure amropumel Rijndael m TOCT 28147-89 mo moxazatermam

IPOH3BOOHTCIEHOCTH H }'ILO'GC TEY pea/IH3allHH.

9. CnucoK JMTEpPaTyphbl, PEKOMEHAOBAHHBIH K HMCIOJb30BAHUIO 10

JTAHHOM TeMe

1. Kyk, A.IL, XKyk, E.IL, Jlenemkun, O.M., Tumomkun, A.M. 3amura

nHdopmaruu: YueobHoe nmocodue aist OakanaBpoB [Texcr] / A.IL XKyk u np. —

M.: UTHOPA-M, 2015. -392c.

2. lllanprun, B.®. 3amuTa komnbioTepHor uHbopmari. IpheKTUBHBIC

metozsl u cpenctBa [Texcer] / B.®. llanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JABOPATOPHASI PABOTA Ne4
U3YUYEHUE YCTPOICTBA U ITPUHIUIIA PABOThI
N ®POBAJBLHON MAIIWHBI DHUTMA (Enigma)

Heabr pabGorbi: M3yduenne npuHIMIOB MIH(ppOBaHuUs/pacinpoBaHUs
MH(pOpMaIMH, UCIIOJIb3YEMBIX B IIU(POBaIbHON MammHe JHurma. O3HakomIe-
HUE C OOMIMMM MPHUHIUIAMH JEHCTBUS MHM(PPOBATHHON MAIIMHBI JHUTMa Ha
npumepe smyisatopa. [IpenBapurenbHO HEOOXOAWMO YCTAaHOBHUTH MPOTPAMMY

amymstop Enigma3s.

1. Onucanue 1adopaTOpHOI padOTHI

JHHUIMa, YCTPOHCTBO U NPUHIUI AeHCTBUS

Puc. 3.1. BHemnuil BuJ mm@poBanbHON MallMHbl DHUTMa

DHurma (Enigma)4 — TMopTaTUBHAs MHU(pOBaTbHAS MAaIIWHA, UCIIOJIB30-

BaBIIasiCs JIJIsl MM(PPOBAHMS U pacHIMPpOBaHMs CEKPETHBIX coobmeHuii. bomee
TOYHO, DHUTMa — IIEJIOE€ CEMEUCTBO JICKTPOMEXaHUYECKUX POTOPHBIX MAIITUH,

npuMensBiuxcs ¢ 20-x rono XX Beka.

4 Omynstopsl DHurMsl http://www.attlabs.att.co.uk/andyc/enigma
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DHHUIMa UCIOJIb30BAIACH B KOMMEPUYECKHUX IENSAX, a TAKKE€ B BOCHHBIX U
rOCyJapCTBEHHBIX CITy’kK0aXx BO MHOTHX CTpaHaX MHpa, HO HauOOJIbIIIee PacIpo-
CTpaHeHHe MoJiydywsia B ['epmaHuu BO BpeMs BTOPOW MHUPOBOM BOMHBI. MIMEHHO
Ouurma Bepmaxta (Wehrmacht Enigma) — Hemelikass BOGHHasi MOJIEIb — 4Yallle
BCETO SIBIIACTCS MPEIMETOM U3YUECHUS.

XoTs mmdp DHUATMBI, C TOYKK 3pEHUST KpUMNTOrpaduu, ObLT JTOCTATOYHO
cinald, HO Ha MPAKTUKE JIMIIbL COUYETaHHUE 3TOTO (hakTopa C JPYrUMU, TAaKUMHU, KaK
OIIUOKH Ol

€paTopOB, MPOLEAYPHBIE U3bSIHBI U 3aXBATHI IK3EMILIIPOB JHUTMBbI

u UG POBAIBHBIX KHUT, MO3BOJWIO AHTJIUHCKUM KPHUITOAHATUTHUKAM

BCKpPBIBATH COOOIIEHUS, 3alIM(PpOBaHHBIE IU(PPOM DHUTMBI.

L 3 4

k4
A

@

1=

e e
L

o

Puc. 3.2. Dnextpuueckast cxema DHUTMBI (3aMeHa B TekcTe OykBbI 'A' OykBoii 'D')
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[udpyromee nerictBrie DHUTMBI MOKa3aHO MJI JBYX IOCJEI0BATEILHO
Ha)KaThIX KJIABHUII — TOK TEUET Yepe3 PoTophl, "oTpaxkaercs" oT pediiekropa, 3a-
TEM CHOBa BO3BpallaeTcs yepe3 poTopbl. CepbIMU JIMHHUAMU HA PUCYHKE MOKa3aHbI
IpYrue BO3MOXKHBIE 3JEKTPUUYECKHE LENH BHYTPU Kaxkaoro poropa. byksa “A”
3aMEHSAeTCs B MU(POTEKCTE MO-pa3HOMY IIPU MOCIEAOBATEIbHBIX HAXKATHIX Kia-
BUINIM, CHayana Ha “G”, 3arem Ha “C”. CurHajia UJET Mo JPYyroMy MapiipyTy 3a

CUET MOBOPOTA POTOPA.

Kak u npyrue poTopHble MalIMHbI, JHUTMA COCTOsIa U3 KOMOWHAIIMN Me-
XaHMUYECKUX U AJIEKTPUUYECKUX CHCTeM. MexaHndyeckas 4acTh BKIIOUYaia KiaBHa-
Typy, Ha0Op BpalAIOIIUXCS AUCKOB (POTOPOB), PACHOJIOKEHHBIX BAOJbL Baja, U
CTYIIEHYAaTOr0 MEXaHW3Ma, MPUBOJIIETO B JBMKEHHE OJUH WiH 0ojiee poTOpOB
IpH KaXI0M HaXaTUX KJIaBHUIIW. J[BI)KEHHE POTOPOB MPUBOAUT K PAa3IUYHBIM Ba-
pHaHTaM MOJACTAaHOBKH CHMBOJIOB MTPH KaXKIOM CJICYIOIIEM HAXKaTUH KJIABUIIU Ha

KJIaBHATYDE.

MexaHuueckue 4acTu ABUTAINUCH, 00pa3zysh MEHSIOMIMICS SJIEKTPUUYECKUN
KOHTYp — TO €CTb, ()aKTHUECKH, MU(POBAHNE OCYUIECTBISAIOCH AIEKTPUUYECKHU.
[Ipu HaXkaTUM KJIaBUII KOHTYP 3aMbIKAJICS, TOK MPOXOAMII Yepe3 pa3IUUHbIE KOM-
MMOHEHTHI M B UTOT€ BKJIIOYAJ OJIHY U3 MHOKECTBA JIAMIIOYEK, OTOOPaKABIIYIO BbI-
BoAUMYI0 OykBy. Hampumep, npu mm@poBaHHH COOOIICHMS, HAYMHAIOUIETOCs
“ANX...”, oneparop BHa4ajie HAXKMMaJ KHOINIKY “A”, U 3aropajiach Jammnouka “Z”,
TO €CTh “Z” CTaHOBWJACh NEPBOM OYKBOW KpuntorpamMmbl. OniepaTop MpoaoIxKal
mudpoBaHue, HaKUMas Ha kinaBuarype “N” u, Tak nanee, 70 KOHIA UCXOIHOTO
COOOLIEHHUS.

[TocTOosIHHOE M3MEHEHHE SJIEKTPUYECKOM LENH, Yepe3 KOTOPYIO WIEN TOK,
BCJIC/ICTBUE BpAILEHUS POTOPOB, MO3BOJISJIO PEaTM30BaTh MHOTro0aa(paBUTHBIN

H_II/I(l)p IMOACTAHOBKH, YTO JaBaJIO BBICOKYIO CTOMKOCTh AJIsL TOrO BPEMCHU.
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Potopnl

Puc. 3.3. JIeBast ctopoHa poTopa DHUTMBbI, BUJHBI TUIOCKUE DJIEKTPUUECKUE KOH-
TaKThl

Puc. 3.4. [IpaBast cropoHa poTopa, BUAHBI IITHIPEBHIE KOHTAKTHI

PoTtopsl — 310 cepane Duurmol. Kaxxapiii poTop npencrapiser co0oi AUCK
npumepHo 10 cM B quamerpe, CACIaHHBINA U3 TBEPJOW PE3UHBI UK OaKeluTa, C
NPY>KUHHBIMU IITHIPEBBIMUA KOHTAKTaMU Ha OJHOW CTOPOHE POTOpPA, PACIIOIOKEH-
HBIMU I10 OKPY>KHOCTH; Ha JIpyrOM CTOPOHE COOTBETCTBYIOIIEE KOJUYECTBO IIJIOC-
KHUX JJIEKTPUYECKUX KOHTAKTOB. IIIThIpEBBIE U IUIOCKAE KOHTAKTBI COOTBETCBYIOT
OykBaM B andaBute; 00bIYHO 3TO 26 OykB “A”...“Z”. Ilpm CONMpPUKOCHOBEHUU
KOHTaKTbl COCEIHMX POTOPOB 3aMbIKAIOT AJIEKTPUUECKYIO Lienb. BHyTpu portopa
KQKJIbII IITBIPEBOM KOHTAKT COEAMHEH C HEKOTOPBIM IUIOoCcKUM. llopsaok coenm-
HEHUSI MOKET OBbITh Pa3INYHBIM.

Cam 1o cebe poTop BOCIPOM3BOAUT MIM(PpOBaHWE MPOCTOM 3aMEHOU CUM-
BoJIOB. Hanpumep, KOHTAKT, oTBevaromuii 3a OykBy “E”, MoxkeT ObITH COEIUHEH C

KOHTAKTOM OVKBBI “T” Ha apyroii cropoHe poropa. Ho mpu MCHoIb30BaHUUA HeE-
Yy
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CKOJIBKAX POTOPOB B CBSI3KE (OOBIYHO TPEX MJIM YETHIPEX), 3 CUET UX MOCTOSTHHO-
r0 JBWKEHUS, TIOJTydaeTcsi 601ee CTOWKHI ThIT MHOTOAI(haBUTHOTO M (DpOBaHUS.
Porop moxer 3aamMaTh onHy U3 26 mo3unuii B MamuHe. OH MOXET OBITh
MOBEPHYT BPYYHYIO TIPH TTOMOIIX PUGMICHOTO MAJIBIIEBOTO KOJIECHKA, KOTOPOE BhI-
JaeTCsl HApYXKy, Kak mokazaHo Ha Puc. 3.5. UToObI onepaTop Bcerza Mor omnpee-
JUTH MOJOXKEHUE POTOPA, HA KAXKIOM 000/1¢ HAXOAUTCS al(PaBUTHOE KOJIBIIO; OJTHA
13 OyKB BHJHA Yepe3 OKOIIKO. B paHHMX MOAesiX DHUTMBI al(aBUTHOE KOJBIIO
ObLIIO (PUKCUPOBAHO; B 00Jiee MO3IHUX BEPCUAX BBEJIM YCIOKHEHHYIO KOHCTPYK-
IIMI0 C BOBMOXKHOCTBIO €T0 PEryIHpOBKHU. KaXkblil pOTOp COAEPKUT BHIEMKY (MU

HCCKOJIBKO BBIeMOK), HCIIOJIB3YCMBIX IJIA YIIPABIICHUA ABHKCHUCM POTOPOB.

Puc. 3.5. Potop B pazoOpaHHOM BHjIE
KOJIBIIO C BBIEMKaMU

MapKUpyrolias Touka ajisi Konrakra "A"
an(aBUTHOE KOJBIIO

3aITy>KEHHbIE KOHTAKThI
AIEKTPONPOBOIKA

IITHIPEBbIE KOHTAKThI

MPY>KUHHBIN pblyar Jyuisi HACTPOMKHU KOJIbIa
BTYJIKA

. TaJbLIEBOE KOJIbLIO

10. xpamoBoe KoJieco

oCoNoRWNE
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Puc. 3.6. Tpu nocnenoBaTebHO COEAUHEHHBIX POTOpA
Boennbie Bepcun DHUTMBI BBITYCKAIUCh C HECKOJIBKUMU POTOPAaMHU; MepBast

MOJIeJIb CoJieprKalia ToJabko Tpu. B 1938 r. ux crano nsaTh, HO TOJIBKO TPU M3 HUX
OJTHOBPEMEHHO HCIOJB30BAIIMCh B MAIlIMHE. DTH THIIBI POTOPOB OBLIN MapKUPO-
BaHbl puMmckumu mudpamu 1, 11, 111, IV, V, 1 Bce ¢ o1HON BBIEMKOM, pacoioxKeH-
HOM B pas3HBIX MecTaX aJX(paBUTHOTO KOJbIla. B BOCHHO-MOPCKHX BEPCHUAX
Wehrmacht Enigma conepskanoch Oosibliiee KOJIUYECTBO POTOPOB, YEM B JIPYTHX:

meCThb, CEMb UJIN BOCEMb.

B Wehrmacht Enigma kaxaplii poTOp NPHUKPEILICH K PETyIUpyeMOMY
KOJIBITY ¢ BbleMKaMmu. [1sTh 6a30BbIX poTopoB (I-V) umenu no oHOM BbIEMKE,

TOT/Ia KaK BOSHHO-MOpPCKHE ¢ gonoiaauTenbHbiMu potopamu (VI-VIII) — o
nBe. B ompeaeneHHbII MOMEHT, BhIEMKA MOMaAacT HAMPOTUB COOAYKH, TTO3BOJISS
el 3allenuTh XPaloBUK CIEAYIOIIEr0 PoTopa MPH MOCIEAYIOIIEM HaXaTUW Kia-
Buin. Korna ke cobauka He MomnajgaeT B BIEMKY, OHA IMPOCTO MPOCKAIB3bIBAET 110
TOBEPXHOCTH KOJbLIA, HE IEIJIAS MIECTEPEHKU. B cucreme ¢ 0aHON BBIEMKOM BTO-
POl pOTOp MPOABUTACTCS BIIEPE]] HA OHY MO3UIIMIO B TO BpeMsl, KaKk MepBbId Mpo-
nBUTaeTcs Ha 26. AHAJIOIMYHO, TPETUM POTOP MPOJBHUIaeTCs HAa OJWH IIar B TO
BpeMs, Kak BTOpOi aenaet 26 maroB. OCOOEHHOCTHIO OBIJIO TO, YTO BTOPOM POTOP
TaKXe€ MOBOPAYMBAJICS, €CIM MOBOPAUYUBAJICS TPETHIl; 3TO O3HAYAET, YTO BTOPOI
pPOTOpP MOT MOBEPHYTHCA JBAXK/IBI MPU ABYX MOCIEIOBATEIbHBIX HAXaTHSAX Kia-
BUIII, TAK Ha3bIBAEMOE 'JBYXIIAroBO€ JIBUKEHHE", YTO MPUBOJUT K YMEHBIIECHUIO

nepuoja rnpu mudpoBaHUH.
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Puc. 3.7. PoTopsl DHUTMBI B COOPaHHOM COCTOSIHUM. TPH MOJBUKHBIX POTOpA IO~
MEUIEHbI MEKY IBYMS HETIOABUKHBIMU JIETAJISIMU: BXOJAHOE KOJIBIO U pedIeKTOp
(momeueH "B" cieBa)

BxoaHoe koaeco

Bxomnoe xoneco (Eintrittswalze mo-nemeriku), wiam BXOJHOW CTaTop, CO-
eANHSIET KOMMYTAIIMOHHYIO MaHeNb, WIH (B Cllydae €€ OTCYTCTBUS) KIaBUATYpy U
JAMIIOBYIO TMaHelb, ¢ poropamu. HecMoTpst Ha TO, 4TO PUKCUPOBAHHOE COEAMHE-
HUE TPOBOJIOB UMEET CPABHUTEILHO HEOOJIbIlIEe 3HAYEHUE C TOYKU 3peHUs Oe3-
OMACHOCTH, 3TO OKa3aJ0Ch HEKOTOPHIM MPEMSITCTBUEM B pab0TE MOJICKOTO KPHUII-
ToaHanuTUKa MapbsiHa PemkeBCKU, KOrjia OH MbITAJICS ONMPEACIUTh CIIOCO0 KOM-
MyTallu¥ MPOBOJOB BHYTpHU poTOopoB. KoMMmepueckas Bepcusi DHUTMBI COEIUHSIIIA
OyKBBI B MOpsi/IKE WX cienoBanus Ha kinaBuarype: QA, WB, EC u Ttak nanee.
Onnako, BOEHHAsi BEPCUs COCAMHSIA UX B MpsIMOM alipaBUTHOM Topsiike: AA,

BB, CCuT.a.

Peduiextop

3a MCKJIIOUYEHUEM paHHUX Mojele A u B, 3a mocinemHum poTopom cieno-
Ban peduiektop (Umkehrwalze mo-nHemerku), 3armareHToBaHHas J€Talb, OTIHYaB-
masi CeMEUCTBO DHUTMBI OT JPYTUX POTOPHBIX MAIIMH, pa3pabOTaHHBIX B TO Bpe-
M. PeduiekTop coenuHsIeT KOHTAKThI MOCIEAHETO pOTOpa MONAPHO, KOMMYTHUPYS
TOK 4Yepe3 pOTOPbI B 00paTHOM HANpPaBJICHUH, HO TIO IPYyroMy Mapupyty. Pedrek-

TOp TapaHTUPYET, YTO NpeoOpa3oBaHUE, peaan3yeMoe DHHIMOM, €CTh WHBOJIO-
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1ML, T.€. IPOLIECC paciupPOBaHUS CHMMETPHUEH Tpoleccy mudpopanus. Kpome
TOrO, peIeKTop MpumaeT JHUTME TO CBOKMCTBO, YTO HUKakKas OyKBa HE MOXKET
OBITh 3aM(poBaHa coOoi xe. ITo

OBLIO CEpPhE3HBIM KOHIIENTYaJIbHBIM HEOCTATKOM, BIIOCIEICTBUU HCIIOJb-
30BaHHBIM JIeMIH(PPOBATHIIUKAMHU.

KOMMyTaHl/IOHHaH maHeJIb

R e e

v oo eew -

e aBw
: =

Puc. 3.8. KommyTranmonHas naHens B IEpEIHEN 4aCcTH MalInHbL. MOrio uc-
nmoJyib30BaThes 10 13 coenunennii. Ha gororpaduu aBe mapel OyKB mepeKiroueHb
(“S”-“O” u “I’-“A”)

KoMmmyTanmoHHas maHesnb, MO3BOJISIONIAS ONEpaTopy BapbUPOBaTh COEHU-
HEHHS IPOBOJIOB, BIIEPBHIE MOSIBUIIACh B HEMEIIKMX BOEHHBIX Bepcusix B 1930 r. u
BCKOpE YCIEIIHO MCMOJb30BaJIaCh U B BOEHHO-MOPCKHUX Bepcusix. Kommyrannon-
Has TaHeNb BHECNAa OTPOMHBIM BKJIaJ B YCJIOXKHEHHE IHdpa DHUTMBI, Jaxe
00JbIINI, YeM BBEJIEHUE JOMOJHUTEIBHOTO poTopa. C DHUrMoM 6€3 KOMMyTallu-
oHHON maHenmu — "unsteckered” Duurmoit — AemmM@POBANBIIMK MOXKET CIIpa-
BUTBHCS MPAKTUUECKH BPYYHYIO, OJHAKO 3TH METObI OKa3bIBAIUCH OECIIOMOIIHBI-
MU TpU T00aBICHUU KOMMYTAIIMOHHON MAaHENH, U B3JIOMIIUKN ObUTH BBIHYKICHBI
KOHCTPYHMpOBATh ClelMaNIbHbIE Aein@poBaibHble MamuHbl. Kabenb, momernieH-
HBI HA KOMMYTallMOHHYIO TaHelb, COeAUHsAET OyKBbI NomapHo, Hanpumep, “E” u
“Q” MOTYT OBITh COETMHEHBI B TIapy. DP(HEKT COCTOUT B IEPECTAHOBKE ITUX OYKB
70 U TIOCJe MPOXOXKACHUS CUTHalla 4yepe3 poTopel. Hampumep, xorma omeparop
Haxxuman “E”, curnan Hanpasisuics B “Q”, U TOJBKO MOCJE 3TOTO YK€ BO BXOJ-

HOI poTop. OMHOBPEMEHHO MOTJIO HCIIOIB30BAThCSI HECKOJIBKO TakuX map (1o 13).
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Akceccyapbl
V100HOM HeTanblo, UCIoJIb30BaBIIeiica Ha M4 Daurma, ob11 "Schreibmax™,
MaJleHbKO€E IIeYaTarollie yCTPOMCTBO, KOTOPOE MOIIIO IedaTarh Bce 26 OyKB Ha

HEOOJIBIIIOM JIUCTE OyMaru.

IIpoueaypsl HCMOJIb30BAHUSA JHUTMbI

Bo BpeMsi BTOpoi MUPOBOIl BOWHBI HEMELUKHE OINEPATOPhl MCIOIb30BAIH
MU(PPOBATIbHYIO KHUTY TOJBKO IS YCTAHOBKH POTOPOB M HAcCTpoek koser. s
KaXJI0TO COOOIIEHUS, OHM BBIOMpANU CIIy4ailHYI0 CTapTOBYIO IMO3MIIMIO, JTOMY-
ctuM “WZA”, u ciyyaliHblil K104 coobmenus, gomyctuM “SXT”. Jlanee omnepa-
TOp yCTaHABJIMBAJ POTOPHI B CTapTOBYIO Mo3uiiuio “WZA”, u mudpoBan Kiro4
cooOmenus “SXT”. [Ipenmnonaoxum, 4To B pe3ysibTare MU(POBAHUS KIH0UYa MOJTY-
gutcs “UHL”. Jlanee onepaTop craBui Kitou coodmenus “SXT”, kak Ha4aJIbHYIO
MO3ULIMIO POTOPOB, U MIK(POBaI COOOUIEHUE. 3aTEM ONEPATOP OTIPABIISII CTAPTO-
By10 no3unuio “WZA” u 3ammdpoBansbiii kiod “UHL” BMecTe ¢ cooOlieHueM.
[lomyyaTenp ycTaHaBiIMBajl CTAPTOBYIO MO3UIIMIO B COOTBETCTBUU C MEPBOM TpeX-
rpammoiri “WZA” u, pacudposbiBas Bropyro Tpurpammy “UHL” Ilpuectu B
OTUYETE OTBETHI HA KOHTPOJBHBIE BOIIPOCH], B COOTBETCTBUM C HOMEPOM BapHUaHTA,
YKa3aHHBIM MPENOAABATEIIEM.

PacnoznaBan ucxomnwii kimrou “SXT”. [lanee, mosydareninb HCMOJIb30BAI
ATOT KJIIOY KaK CTapTOBYIO MO3WLMIO ISl paciiu@poBKu cooOuieHus. OObIYHO
CPOK JICVCTBHS KJIIFOUEH COCTABIISLI OJIUH JICHb.

BoeHnHas Bepcust DHUTMBI HCIIOJIB30BaJIa TOJIBKO 26 OykB. [Ipourie cuMBOIIBI
3aMEHSUINCh PeIKUMU KoMOuHaimsamu OykB. [IpoGen mpomyckancs nubo 3ameHsI-
cs “X”. CumBoa “X” TakyKe UCIIOJb30BaJICA I 0003HAYEHU TOUYKH JIMOO KOHIA
coob1enusi. Hexkotopsie 0coOble CUMBOJIBI HCIIOJIB30BAJIUChH

B OTICIBLHBIX BOOPY)KCHHBIX YacTsx, Hampumep, Wehrmacht 3amensna

3amaTyl0 JIByMsl cUMBoJamH “ZZ” u BompocuTenbHblil 3Hak - “FRAGE” nmbo

“FRAQ”.
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A Kriegsmarine 3ameHsiia 3amsTyo - “Y” ¥ BOIPOCUTEIbHBIN 3HaK - “UD”.
JBa, Tpu win yetbipe Hyns 3ameHsuiicb CENTA, MILLE u MYRIA cootser-
CTBEHHO.

[Tpu BobITIONIHEHUH JTA0OPATOPHOM PaOOTHI AJIs UCCieI0OBaHus U (pa DHUT-

MBI UCTIOJIB3YETCs MporpaMmma-smyisitop Enigmas3s.

2. 3ananue
1. Banyctute aMyasTop Duurmel ENigma3S u3 namnku, ykazaHHoil npernoiaBa-
TesneM. O3HaKOMbTECH € (DalijIoM CIPABKU: OIMIUS MEHIO

Help=>Help. B mento mporpammsl BeiOepute MyHKT Settings => Reset,
puc.3.9.

Inner Settings...
Stecker...

Chrl+R

Puc. 3.9. HauasiibHblE YCTaHOBKH dMYJIATOPAa DHUT MBI

3. Ycranoure 3nadenus ais xkoner; 01 01 01 myTem BpIOOpa IMyHKTa MEHIO

View=>0Open Cover. B mento Settings=>Inner Settings ycTaHOBUTE CIemyIO-
e 3uaueHus Reflector — B, Left — I, Middle — I1, Right — 111, Ringstellung — A-A-A
(bynem cuuTaTh JaHHOE TIOJIOKCHHE HaYaIbHBIM),

puc.3.10, 3.11.
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File Mgs Options Window Help

[ Message ‘
Scrambler
Stecker
Right
Middle
Left
Reflector

Open Cover

Puc. 3.10. IIpocMOTp HaYanbHBIX YCTAHOBOK

Walzenlage
Reflector Left Mid Right
N | gy

v o v CANCEL |
Ringstellung: [A | [A | [o | Help |

Puc. 3.11. Ycranosku Reflector, Left, Mid, Right
4. Beeaute Ha knaBuarype OHurmbl coobmenune “SECRET MESSAGE”.
Kaxkoe coob1ienne momydeHo Ha BeIxoie?
5. [loBTpouTte nmyHKT 3, u3MeHUB HacTpoiiku Ringstellung — A-A-A Ha
Ringstellung — A-B-C
6. Beenure Ha knaBuatype OHurmbl coobmenue “SECRET MESSAGE”.

Kakoe coobmienne moiaydeHo Ha Bbixoje? Hackoimbko OHO OTiaM4aeTcs OT co00-

LICHUS TTOJYYEHHOTO B IMTyHKTE 47

7. CoxpaHuTe MOJYyYCHHBIM B MyHKTE 6 MU(PPOTEKCT MPU MOMOIIM OMIIUU

mento File=>Save CT as, puc. 3.12.
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23 ENIGMA3S
View Settings Options Window Help
OpenPt..  Ctrl+F12 ‘
Open Ct... Alt+Ctrl+F12

Save Pt as... Shft+F12
Save CF as... Alk+sShft+F1z

Print...
Print PE-CE...
Print Setup...

Exit... Alt+F4

Puc. 3.12. Coxpanenue mmdpoTekcra

8. Co3pmaiiTe B KOpHE MalKu C MPOrpaMMOi AMYIIATOpoM (hails ¢ pacimpe-
HUEM .pln, OTKPOKTE €To JUIsl peIaKTHPOBAHUS B OJIOKHOTE W 3aIHIIATE B HETO OT-

KPBITBIA TEKCT IS IUPPOBAHUS.

9. B menio nporpammsl Beioepute ommuto File=>Open Pt u BeiOepute (aiin,
co3iaHHblil B nmyHkTe 9. IloayunTte mmpoTeKCT U3 OTKPHITOrO TEKCTa, BHIOpAB

ommuto meHto Options=>Encipher Text.

10. YcTaHoBHUTE AMYIATOP B Ha4aJbHOE IMOJIOXKEHHE. B MEHIO TTporpamMMbI
BbIOepuTe MyHKT Window=> Scrambler. BBeaute mpu momoiy KiaBUaTyphl Mpo-
M3BOJILHOE COOOIIeHNE U3 22 CUMBOJIOB (BapHaHTHI yKa3aHbl B mabauye 3.1), 00-
paiiasi BHUMAaHUE HA MOJIOKEHUE KoJiell. BBeauTe MOCIenoBaTeNbHOCTh U3 22
cuMBOJIOB erle pa3. Kak m3Menunoch monoxeHue kojuer? OTaudaeTcs Ju HOBas
3amu(poBaHHAas TOCIEA0BATEIHHOCTh OT HauanbHOU? [louemy m3MeHUIach BbI-

XoaHasa HOCJ'ICI[OB&TCJ'II)HOCTL?

11. Ucnone3yst okHO Scrambler mpocieauTe 3a TeM Kak U3MEHseTCs mudg-
POTEKCT B 3aBUCUMOCTH OT HACTPOWKH IMOJOKEHUS KOHTAKTHBIX Kosec. UTto maeT
BO3MO)XHOCTh HACTPOMKH MOPSIIKA CTIETOBAHUS KOHTAKTHBIX KOJeC?

B okne nporpammsl Beioepute onuuto View=>Right, puc. 3.13.
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\Window

Message
Scrambler
Stecker
Middle
Left
Reflector

Open Cover

Puc. 3.13. IIpocMOTp yCTaHOBOK 151 BBIIIOJIHEHUS 3a1aHUS

3amonanTe TAOIMIYy COOTBETCTBHS ISl 5-TM OYKB BapWaHThl yKa3aHBI B

tabnuie 3.1) 1t 12 nepBbIX YIVIOBBIX MOJOKEHUN MIPABOTO KoJjeca.

Taoauna 3.1

BykBbI Yrii0Bble MOJI0KEHHUs KoJIeca

HA
Bxoxe 11 22 33 44 55 66 77 88 99 110 111 112

13. 3Has1, 4TO IMYJSATOP YCTAHOBJIEH B HAYAJILHOE MOJIOKEHUE paciudpyii-
T€ TEKCT B COOTBETCTBMU C HOMEPOM BapHaHTa, YKa3aHHBIM IpernojaBaresieM (Ba-

pHAHTHI KOHTPOJIbHBIX 3aJaHui yKa3aHbl B maoauyax 3.2,3.3,3.4).
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Taomuma 3.2

Homepa BapnaHTOB

M cxonublii andasur

1,5,9,13,17

QRTYU FBNAK GHERL ADLKE DS

2,6,10,14,18,22

UIERT PAEVC DSNCY OPLKD BV

3,7,11,15,19,23,27

UIFGH KLBVQ FDIIT QKJLS DB

4,8,12,16,20,24,28

LLWER TYYWV BAFDP WRTOPF JK

21,25,29,26,30 OPJHG JFDPJ GFDSK LDFHU BX
Tabmuua 3.3

Homepa BapuaHTOB Iudporexcr

1,5,9,13,17 ABCDE

2,6,10,14,18,22 FGHIJK

3,7,11,15,19,23,27 LMNOP

4,8,12,16,20,24,28 QRSTU

21,25,29,26,30 VWXYZ
Tabnuua 3.4

Homepa BapuaHTOB IIudporexcr

1,5,9,13,17

FQGAH WABUN NL

2,6,10,14,18,22

QIKOL RCRJS EGBSS X

3,7,11,15,19,23,27

OOKWE PREMI M

4,8,12,16,20,24,28

KIXDI ACTHJ L

21,25,29,26,30

XLXOO EABUN NL
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JlaGopaTopHasi pabora Ne5
I'eHepanusi MPOCTBIX YK CeEN, HCTOJIb3YEMbIX B ACHMMETPUYHBIX CHCTe-

Max Iu(poBaHUA

Ieab padoThI: HCCIIEIOBAHUS TEHEPALMH IIPOCTHIX YHMCEII, UCIIOJIb3YEMBIX B
cUcTeMax MHU(POBAHUS C OTKPBITHIM KIIIOUOM M YMEHHH JeNaTh CaMOCTOSATEIb-

HBIE BBIBOJIbI I10 PE3YyJIbTATAM UCCIEAOBAHNMN.

2. @opmupyeMble KOMIIETEHUH

Jannas naboparopHas paboTa HallpaBiieHa Ha (JOPMUPOBAHUE CIEAYIOLIUX
KOMIIETEHIIUI BBIITYCKHHMKA OaKallaBpuaTa:

OIIK-1: cnocoOHOCThIO HHCTAUIMPOBATH MPOrPAMMHOE U aIapaTHOE
oOecniedyeHue AJi1 MHPOPMALIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

[TK-5: cnocoOHOCTBIO compsraTh anmnapaTHble U MPOrpaMMHBIE CPEJCTBA B

COCTaBC I/IHCI)OpMaL[I/IOHHBIX N aBTOMATU3HUPOBAHHBIX CUCTCM.

3. TeopeTuueckast 4acThb

AcUMMeTpPUYHBbIE CUCTEMbI IIU(PPOBAHUA

Acummempuunvie kpunmocucmemvl (cucmemvbt OMKPLIMO20 WUPDPOBAHUSL, C
omkpwimoeim kmouom - public key systems) — cMBbICT JaHHBIX KPHUIITOCHCTEM CO-
CTOWUT B TOM, YTO JJIsl 3alIM(PpOBaHUS U paciin(DpOBaHUS UCTIONB3YIOTCS pa3HbIC
npeodpazoBanusi. OMHO U3 HUX — 3alIU(POBAHUE — SIBISETCS a0COTIOTHO OTKPHI-
TBIM JUid Bcex. Jlpyroe ke — pacmmdpoBaHHEe — OCTAETCS CEKPETHBIM 3a CUET
CEKPETHOCTH Kitoua paciudpoBaHus. TakuM oOpa3om, JIFOOOH, KTO XOUeT YTO-
60 3amudpoBaTh, MOJB3YETCS OTKPBITBIM MpeoOpazoBanueM. Ho pacummdpo-
BaTh M MPOYUTATH 3TO CMOXKET JIUIIb TOT, KTO BJIQJEET CEKPETHRIM KitouoM. Cxe-

Ma aCHMMETPUYHOMN KPUIITOCUCTEMBI IpeIcTaBieHa Ha puc.1.1.
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Onmpacnmens P, Tomcmens P,

hl [ . - - '
Sy Aaropurm | Kpnmrorpamna, € 4 Aaropim y M
\l unippopanns v pacumdposanis
: ; - .
Kp, - oTkpbITHIi Kp, - cexpeTnsrii
1 P: p

I lenepanus
Kiaouen

Hesaupnigennoiit
e - KaHaT

A 2
& Hpoumemn\\\ )

Puc. 1.1. O606meHHas cxema aCUMMETPUYHON KPUIITOCUCTEMBI

B Hacrosiumii MOMEHT BO MHOTHMX aCUMMETPHYHBIX KPHUIITOCUCTEMAX BUJ
npeoOpazoBaHus ONpeeseTcs KIYoM. Y TOJIb30BaTelNs €CTh ABa KII0Ya — CEK-
PETHBIN U OTKPBITBIA. OTKPBITHIA KITIOY MMyOJIUKYETCS B OOIIETOCTYIIHOM MECTE, U
KaX]IbIl, KTO 3aXO4Y€T MOCJIATh COOOIIEHUE 3TOMY IMOJIb30BATEN0 — 3aIIU(PPOBBHI-
BAa€T TEKCT OTKPBITBIM KIHOYOM. PacmmdpoBaTb CMOXKET TOJNBKO YHOMSHYTBIN
MOJI30BATENb C CEKPETHBIM KIIFOUOM. Takum 00pa3om, oTnagaeT rnpodiemMa mnepe-
Jla4M CEKPETHOTIO KJII0Ya, KaK B CHMMETPUYHBIX cucTemax. OnHaKo, HECMOTpS Ha
BCE CBOM IPEMMYILIECTBA, ITH KPUINTOCUCTEMBI JOCTATOYHO TPYAOEMKH U MEIUIH-
TeabHbl. CTOMKOCTh ACHMMETPUYHBIX KPUIITOCUCTEM Oa3UpyeTcsi, B OCHOBHOM, Ha
QITOPUTMUYECKON TPYIHOCTH PEIINTH 3a MpUEMIIEMOE BpeMsl Kakyro-1u0o 3aja-
yy. Ecnu 37110yMBIIIIEHHUKY yAACTCSI TOCTPOUTh TaKOW aJIfOPUTM, TO JUCKPEOU-
TUpOBaHa OyJEeT BCS CHUCTEMa W BCe COOOIIEHUs, 3amr(pOBaHHBIE C TOMOIIBIO
3TOM CUCTEMBI. B 3TOM COCTOWT rjaBHas ONMACHOCTh ACUMMETPUYHBIX KPUIITOCH-

CTEM B OTIIMYHUC OT CUMMCTPHUYHBIX.

Aaroputm Auppu-Xeanavana
Anroput™ Inddu-Xemnamana (Diffie-Hellman) ucnonssyer ¢hyHKImo auc-

KpPETHOTO BO3BEJIeHUS B cTerneHb. CHayana reHepupyroTcs J1Ba OOJbIIMX MPOCTHIX

gucia N u (. DTU J1Ba 4ucia He 00s3aTeNhbHO XpaHUTh B cekpere. Jlanee onuH u3
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napTHepoB P1 renepupyer ciydailHOE YMCIO X U MOCBUIAET JAPYTOMY YYAaCTHHUKY

Oynymux oOMeHoB P, 3HaueHue
A=0g*modn

[To nonmyuennn 4 naptHep P2 reHepupyer CiydyallHOE YKCIIO ) U MOCHUIAET

y4acTHUKY oOMeHa P1 BbIUMCIEHHOE 3HAUCHUE
B =g modn

[Maptaep P1, momyuus B, Beraucisier Ky = B* mod n, a maptHep P, Beraucisi-
er Ky = AY mod n. Anroputm rapantupyet, uyto uucia Ky u Ky paBHBI 1 MOTyT
OBITh UCTIOJIB30BaHbl B KAUECTBE CEKPETHOIO Kitoua i mudposanus. Benp naxe
nepexBatuB uncia A u B, TpyaHo Beruucauth Ky min Ky. Cxemaruyno, paboTa ai-

roput™Ma Jlnddu-Xemnmana npeacraBieHa Ha puc. 1.2.

| ) "
( OrnpaBurean P, ) ~ Hoayuarean P,
e OTKphITHIE e 5

R~ s I Temepauun 7. ¢ ~— . S

," -

MOXYTb OCHOBAHHE )

2. CiryyaitHOE UHCI0 X, A 3. CyuaiiHoe 4nceno y,
BRIGHCIACT A=¢* modn . Beaucnaer B=¢" modn
|. Berucnenne Kiova B 5. Bermicienne karota
K.=B* modn ' K, =4 modn
Hpunep

n=S5 g=7, x=3, y=2

A=T3(mod 5) =343 (mod 5) =3 B=7*(mod 5)=49 (mod 5)=4
K.= 4% (mod 5) =64 (mod 5) =4 K,=3%(mod5)=4

Puc. 1.2. Anroputm Juddu-Xenmmana

Aaroputm RSA

[TepBoe mpakTHYECKOE BOILIONMICHUE TIPUHIIUIT OTKPHITOTO MUGPOBAHUS T10-
nyuun B cucteme RSA, paspaborannoii B 1977 rogy B Maccauycerckom TexHomno-
rudeckoM Mucturyre (CIIA) u nmonyduBIiiei cBoe Ha3BaHUE OT MEPBBIX OYKB (a-
muuii aBTopoB: Ponansa Pusect (R.Rivest), Dnu Illamup (A.Shamir), Jleonapn
Amteman (L.Adleman).

72



Wnest aBTOpOB cocTosiia B TOM, YTO B34B 1ieoe unciao N B Bujie npou3Beie-
HUS ABYX O0oJbIuxX npocThix yrcena N=P*Q, nerko mogoOpate napy uucen Y u X,
TaKuX, 9YTOOBI JyIs1 IF000T0 TIemmoro yucia M, menbpirero N, cripaBelyTMBO COOTHO-
HICHUE:

(M*)Y =M mod N

B kaudectBe OTKphITOro Kifoua mudpoBanus B cucreme RSA BeIcTymaroT
k104 Y ¥ Mozysib N, @ CeKpeTHBIM KITIOUOM I paciiu@poBaHUs COOOIICHUN SIB-

JIigeTcs gyuciio X.

[Ipouenypa mmdpoBanusi coobmeHus M, paccMaTpuBaeMoro Kak IIEoe
9uCio (Takoe JOMYIIEHUE BO3MOXKHO BCJIEACTBUE TOTO, YTO JHOOOM KOHTEHT MO-
KET OBITh MPEJICTABJICH B UUCIOBOM hopme npu 00pabOTKe B CPEeACTBAX BHIYUCIH-
TEIbHOM TeXHHUKHU), MeHbIee N (mpu HEOOXOAUMOCTH JIJIMHHOE COOOIIECHUE pa3-
OMBaeTCsl HA OTPE3KH, MHU(PpPyEeMble HE3aBUCUMO), COCTOUT B BHIYUCIICHUH 3Haye-

HUA.
C=M"mod N

PacimmdpoBanue ocyiiecTBiIseTCsl aHAJIOTUYHO C HUCIOJIb30BAHUEM CEKpeT-

HOro KJiroua X:

M=C* mod N

MaremMaTu4ecku CTporo MOXHO JI0Ka3aTh, YTO ONPEACICHUE 110 Tape YUCe
(N, Y) cexperHoro kimo4a X, He TPOIIE Pa3IOKEHHS Ha TPOCTHIC MHOXKHUTEIIH YHC-
na N, To ecth HaxoxaeHus P u Q. 3amaua jxe pa3ioKeHus: Ha MHOXKUTEIH LEJIOr0
YHCITa U3YYaeTCsl B MaTEMAaTHUKE C JIPCBHEHININX BPEMCH U M3BECTHA KaK CIIOXHAs
BBIYMCIIUTENbHAS 3a0a4a. Ha HacTOSIIMI MOMEHT Pa3JioKeHHE YUCIia U3 HECKOJIb-
KAX COTEH JICCATUYHBIX 3HAKOB MOTPEOYET OT COBPEMEHHBIX BBIYHCIHUTEIBHBIX

MAaIIUH COTEH JIET HEMPEPhIBHOU PabOTHI.

CxemarnyHo, pabora anropurma RSA npencrasiena Ha puc. 1.3.
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I'enepanna ksroueii
Jloxywameao 1. P, Q -mpoctere, N=P -Q

=3

2. 9N} = (P-1) - (Q-1), ¢(N) - dyeranra Bitncpa
Botbop omspamoao xAwua’Y:
:<TI?S ;II‘I " HOA ]ﬁfv’ [P :‘\_\I :: = 1

S B |

Bowucaenue cexpemnoar wAwya X
X Y=1 (mod ¢{N}) (N,Y) — omnpasumerr
Omupasumers mmdpopangne M (M =01, 2 . N-1) B
i ¥ > : b, y,

3.C, = MY (mod N)
Jlosywamess  pacumdposanne C (C,C,, .., C, ]
4. M, = CZ {mod N}

iju.m'p

L EHEPAITFIE FAFOYEN

[TTdpoparme

[Ilpporexcr 9,29

P ) st - e
4M,=%Pmod33=T9mod33=3
M, =29 med 33= 24389 mod 33 =2 Boccranopaesmmm Texer 3.2

Puc. 1.3. Anroputm RSA

1.1. MeToabl IPOBEPKHU YHCE] HA MIPOCTOTY

OpnHa u3 rIaBHBIX MPOOJEM aCHMMETPUYHOTO MIM(PPOBAHUS — TCHEpaIus
OONBIMX MPOCTHIX YHceN. [IpocTedmmm METOI0M TPOBEPKH MPOCTOTHI HATY-
panbHoro umciaa N siBiIseTcs METOI HMPOOHBIX AcneHuit: mus d=2, 3, 4 ... Mbl
nposepsieM BoinosHeHue ycimoBus (d, N)>1 (3aech (d, N) — HanbGobimmii o0mmi
nenutens yrcen d u N). Hucmo oneparuii, TpeOyeMbIX AJIs 3TOr0 METOAA, HMEET

nops1ok KopHs u3 N.

[TosTomy yxe s uncen nopaaka 10°°-10% on ne mpumenum.
B ornnume or Takux “AETEPMUHHUPOBAHHBIX TECTOB CYIIECTBYIOT E€LIE

“BEpOATHOCTHBIE  TECTHI IPOBEPKHU MPOCTOTHL. J{JIs HicciemyeMoro yucia mpoBe-
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pPACTCA BBIIIOJIHCHUC HCKOTOPLBIX, CBA3AHHBIX CO CJ'Iy‘-IElﬁHBIMH quciiaMmu, YyCJIO-

Buil. Ecnu kakoe- mubo0 13 3THX YCIOBHIA HE BHIMOJIHEHO, TO N — cocTaBHOE

qucio. Eciau ske Bce yclioBHUs BBIIIOJIHEHBI, TO C HEKOTOPON BEPOSITHOCTBIO
MO>KHO YTBEpKIaTh, 4To N — mpocToe 4unciio. ITa BEpOSITHOCTh TeM OJmxke K 1,

yeM OoJIbIliee KOJIMYECTBO CJIy‘IaI‘/’IHI)IX YUCCII MBI ITPOBCPUM.

OOBIYHO ATH YCIIOBUSI OCHOBaHbI Ha Mayiol Teopeme depma, yTBepKaaro-
e, 94TO ISt JTIFOOOTO TMOJIOKUTENLHOTO Yrcia b, He mpeBOCXOIAIIero HEKOTO-

pPOTO MPOCTOTO YKcia p :

b®-Y = 1(mod p).
Hanpumep, 2° = 64 = 63+1 = 1(mod 7). Eciu TpebyeTcs OnpeneuTh, sB-
JSIETCSI JIH TI€JI0€ YHCIIO I IPOCTHIM, TO MOXXHO BBIOPATh JIF000E MOJIOKUTETHHOE

Oea0€ 4uciio b, MCHbIIECEC I, U IPOBCPUTH, BBIIIOJIHCHO JIU PaBEHCTBO

b1 = 1(mod r).

Ecnu paBeHCTBO He BBINOJIHEHO, TO HA OCHOBaHHH TeopeMbl depma MOXK-
HO OBITh COBEPIIICHHO YBEPEHHBIM, YTO I — HE MPOCTOoe uuciio. Eciu sxe paBeH-
CTBO BBINIOJIHEHO, TO MOKHO JIMIIB MIPEAIoaraTh, 4To I — MPOCTOE YUCIIO U IIO0-
3TOMY Ha3BaTh €ro “MCEBAONPOCTHIM Mo ocHoBaHuto b, BepostHocts P (X) TO-
r0, YTO COCTABHOE YHMCIIO X OKAXKETCS IMCEBIOMPOCTHIM IO CIIydaliHOMY OCHOBa-

HUI0, YOBIBAET C POCTOM X.

K coxanennto, cymecTByOT Tak Ha3biBaeMble uncia Kapmaiikina — Takue

COCTaBHBIC YHCJIa, KOTOPBIC o6naz[a}0T CBOMCTBOM:

b®1 = 1(mod r) ansa Bcex b u3 unreppana [1, r], KOTopble B3aUMHO MPO-
CTBIC I,

[Tpumepom uucna Kapmaiikna sisnsiercs uucio 561 = 3*11*17.
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Knaccuueckuii pe3ynapTar Teopun yucen — reopema YeObliieBa — MOKa3bl-
BACT, YTO JIOJIS MOJIOKUTEIBHBIX IENbIX YUCEII, MEHBIIUX HEKOTOPOTO IIEIOro M
U SABIAIOMIUXCS HpOCcThiMHU, Onm3ka k 1/(In m). Hampumep, momst IENbIX YHCE,

menpmx 101%° u gensromuxcsa npocteiMu, 6nuska x 1/(In101%) = 1/230.

Takum oOpa3zoM, eciu Mbl BbIOEpPEM CIIy4alHO OOJIBIIOE IEI0€ MOJI0KHU-
TEJIbHOE HEUETHOE YUCIIO X U OyJIeM IMOCIIeI0BATEIbHO MPOBEPSATh HA MPOCTOTY
yucna x, x+1, x+2, ... , To, B CpeIHEM, MbI BIIEPBBIE BCTPETUM IIPOCTOE YUCIIO HA

1rare ¢ Homepom In Xx.
4. O6opyaoBaHue U MaTePUAJIbI

J171s1 BBITIOJTHEHUSL pa0OTHI MOTPEOyeTCs:
- KJ1acc epcoHa bHbIX DBM He Hmke Pentium-4, kinaccHas 1ocka, Me;
- omepanuonHas cucrema Microsoft Windows, mporpamMmmHoe cpenctBo

L PROST.EXE.
5. Yka3zanug no TexHmke 0€30MacHOCTH

TpeboBaHus 6€30MaCHOCTH MEPE] Ha4YaJIoM padoT:

— 3AIIPEIIIAETCSA: mnepeoneBatbcsi, MOJIb30BATHCS OTHEM, KYpPUTh,
MPUHUMATh TUILY B Ja0OpaTOpuu;

— yOemuThCs B IEIOCTHOCTH DJIIEKTPHUYECKHX PO3ETOK U Pa3beMOB.
3anpemaercs padoTaTh C HEUCIPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOSITENIbHO PEMOHTHPOBATH €T0;

— B j1abopaTtopuu HE0OXOIUMO OBITH B CMEHHOU 00YBH;

— BKJIFOYCHHE KOMITBIOTEpA TMPOHM3BOAUTH TOJBKO TIOCIE TOMyYeHUS
JIOTlyCKa TIO BBINOJHSEMOW paboTe U pa3pelleHusl MpenojaBaTess WIu
nabopanTa.

TpeboBanus 6€30MaCHOCTH BO BpeMsl pabOThI:
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— BBITNIOJIHAA J1Ta0OpaTOPHYIO PabOTy, CTYACHTHI O0s3aHBI MCIOJIB30BaTh
TOJNIBKO  BBIUMCIHTENBHYIO  TEXHHUKY, mepudepuiiHoe  000pyaoBaHHE,
COCJMHUTENbHBIE Ka0enu, W3MEpHUTEIbHOE O00OpyAOBaHHE U  JIUCKETH,
HETOCPEJCTBEHHO OTHOCSIIUECS K TJaHHOMY J1a00paTOPHOMY 3aHSTHIO;

— TMOAKJIIOYEHHE W OTCOEAMHEHHE COCTaBISIONIUX BBIYHCIUTEIHHOTO
KOMILJIEKCA TPOU3BOAUTH TOJBKO IMPH IOJHOM CHSITHM HANpSHKEHUS CO BCEX
COCTABJIAIONINX BBIYMCIUTEIHLHOTO KOMILJIEKCA.

TpeboBanust 6€30MaCHOCTH MO OKOHYaHUH PAOOTHI:

— [0 KOMaHJAe MpenojaBarenss CTYIEHThl 00s13aHbl  BBIKJIIOUUTH
KOMIIBIOTEP U COCTABIISIOLIUE BRIYUCIUTEIBHOIO KOMILIEKCA,

— pabouee MeCTO NMPUBECTH B MOPSIOK.

Onucanne 1adopaTopHoOil padoThI

JUist BBINONHEHUS J1aOOpaTOpHOM PabOThl HEOOXOAUMO 3alyCTHTh MPO-
rpammy L_PROST.EXE. Ha skpane qucruiest mosiBJIsI€TCS OKHO, C Pa3MeIEHHbIM
B €ro LIEHTPE TEKCTOBBIM pelakTopoM (i oToOpakeHus: nHdopmanuu 0o ocy-
IIECTBJICHHBIX MPOrPaMMON JIEUCTBUSIX), B BEPXHEH CTPOKE OKHA PACIIONIOKEHO
IJIaBHOE MEHIO, UyTh HI)KE OCHOBHOTO MEHIO PacIoJIOKeHa MaHebh HHCTPYMEH-
TOB (IIJIs1 YIIpaBJeHUS OBICTPHIMH KOMAHIHBIMU KHOTIKAMH W JIPYTUMH “TOPSUIH-
MU’ dJIeMEHTaMu YINpaBJIeHUs), a B CAaMOM HHU3Y OKHa, O]l TECTOBBIM PEIaKTO-
pPOM, HAXOJMUTCSI CTPOKA COCTOSIHHSI, B KOTOPOM yKa3bIBaeTCs MOJICKa3Ka U BBIBO-
JUTCSL JOTIOHUTENbHAS WHpopManus. KrnaBumm maHennm WHCTPYMEHTOB, IS
yn00CTBa, CHA0KEHBI BCILIBIBAIOIUMU MO/ICKA3KaMHU.

JIms Toro 4TOoOBI ITONMacTh B OCHOBHOE MEHIO, HEOOXOIMMO Ha)KaTh KJIa-
Bumy F10. IlepenBmwkeHne Mo TJIaBHOMY MEHIO OCYIIECTBIISICTCS KJIaBUIIIAMHU
nepeMenieHus: Kypcopa. UtoObl BbI3BaTh MMyHKT MEHIO, HY>)KHO Ha)KaTh KIJIABHIILY

“ENTER”, “ESC” — BbIX0J1 U3 OCHOBHOT'O MEHIO.
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Jlnst ynoOGcTBa B mporpaMme MpeaycMOTpeHa paboTa ¢ MbIblo. B 3ToM
Clly4yae ykKaszaTelb MOJIBOJIUTCS K HY>)KHOMY MYHKTY TJITABHOTO MEHIO WJIU K HYX-
HOM KHOIIKE Ha MaHeTd MHCTPYMEHTOB M HAXXUMAETCs JieBas KJIABUINA MBIIIIH,
JUIsl OTKa3a JOCTaTOYHO Haxkath knasuiny “ESC”.

Kpome ocHoBHBIX ¢yHKIUMN TiaBHOoro mMeHwoo (“T'enepanmst mpocroro P”,
(13 29 <6 29

[Touck B unTepBane”, “IIlpoBepka Ha MPOCTOTY” W Tak Jajee) MaHedb UHCTPY-
MEHTOB COJICP)KHUT KJIABHIITY, P HAXKATHH KOTOPOW BHIBOAUTCS WHGOPMAIIHS O

nporpamme.

I'enepanus npocroro P
B03MOXHOCTE IeHepalud MPOCTOr0 YHUCIIA; KOJIMYECTBO PA3PALOB I'EHE-

pUpPYEMOTO YHCIIa 3a1aeTcs nojas3osareneM (ot 1 go 5).

ITouck B HHTEpBAaJIE

B03MOXHOCTB MOMCKA NPOCTHIX YKCEN B 3aaHHOM MHTepBaiie. [loap30Ba-
TEJEM 3aJaeTCsA: HadaJlo MHTEpBala — 3HAYEHHE X, 3aTEM JUIMHA MHTEpBana —
3Hauenue L. [Touck OyaeT ocymiecTBisIThCs B UHTEpBaie (X, X+L).

IIpu mpoBepke Ha MPOCTOTY KaKJAOTO YMCIIA MHTEpBaJla CHAydaja BBIIIOJI-
HSIETCSl TECT NPOOHBIX JEJIEHUI Ha MepBbIC MO MOPSAIKY MPOCTHIE YKCa, a 3aTeEM
npoepka no tecty ®depma. Jlng 3amaHus cnocoOOB MPOBEPKH HA MPOCTOTY
HEOOXOJMMO JIEBOM KIJIaBHUILEH MBIIIM OTMETUTH (IIaKOK PSIIOM C Ha3BaHUEM
HY’KHOTO METO/Ia, a 3aTeM yKa3aTh BCE HEOOXOAUMBIE TaHHbIE ISl Havyasla Mouc-
Ka.

B Merone mpoOHBIX N1eJ€HHMI HMCXOJHbIE JaHHbIE — KOJMYECTBO INEPBBIX
MPOCTBIX YHCEN JIJIs JeieHus, a B Tecte depma HaJo yKazaTh KOJIMYECTBO OCHO-

BAaHUU U UX 3HAUYCHUA.
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Ilo oxoHuYaHMK pacyeTa Ha DKPaH BBIBEAYTCS HAUACHHBIE IIPOCTHIE YUCIA
U UX Koim4ecTBO. [lomHyI0 KapTuHY pe3yiabTaToB pabOThl MOXKHO MPOCMOTPETh

B IIYHKTE MEHIO “BBIBOJ pe3yabTaToB.

IIpoBepka Ha mpocTOTYy
B03MOXHOCTH MPOBEPKU Ha MPOCTOTY JroOoro uuciia. Heodxoaumo BBe-

CTH YHCJIO U IMapaMCTPhI paCuCTa aHAJIOTUYHO ITONCKY B HHTCPBAJIC.

BriBoa pe3ysbTaTOB

Bo3moxHOCTE pOCMOTpa BCEX pe3ynibTaToB Hociennei oopadotku. Ilpu
BXOZE B IIPOrpamMMmy, KOIZJa HHUKAKAX pPACyeTOB €IIE€ HE MNPOU3BOIU-
JOCh,ITPEIOCTABIIAECTCS BO3MOXHOCTh IMPOCMOTpPAa HCXOJHOTO (pailia IMepBbIX

IIPOCTBIX YHUCCII, UCIIOJIb3YCMBIX IJIA TCCTA Hp06HI>IX I[CJIGHHﬁ.

JlonoJiHMTE IbHBIE CBEACHH O IIporpaMme

1. IIpm 3amycke yTUIUT I€HEpAu MPOCTOTO YKCIIA, TOMCKA B NHTEPBAJIE
U IIPOBEPKU HA IPOCTOTY Y IOJIB30BATEIN 3aIPAIIMBACTCS MOATBEPKICHUE HA
MPaBUILHOCTh BBIOPAHHOTO METO/Ia JIJIs PabOTHI.

2. Bo Bpemst pabOThI JJIUTENBHBIX M0 UCIIOJHEHUIO TIPOIIEAYP 3allyCKaeTCs
IIpOrpece Imporecca U racuTCss OKHO TEKCTOBOro penakropa. Ilo mosocke mpo-
rpecca MOXHO HaOJIIOaTh M OLICHMBATh MPUMEPHYIO CKOPOCTh padOTHI ajiro-
pUTMa U BpEMSI OKOHYAHUS TEKYIIETO MPOIIECCa.

3. ByapTe BHUMAaTENbHBI NIPU YCTAaHOBKE MapaMeTpoB pabOThI, TaK KaK B
MpoLIeCCE€ BBIUMCICHUS MO X0y pPabOThl 3TH HapameTpbl U3MEHHUTh YK€ He
YAACTCH.

4. Onucanue "ropsiunx KiaBui':
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Ctrl+F1 - ‘T'enepauus npocroro P’
Ctrl+F2 - ‘Tlouck B unTepBaie’
Ctrl+F3 - ‘ITpoBepka Ha mpocToOTy’

Ctrl+F4 - ‘BeiBox pe3ynbraToB’

Ctrl+X - ‘Beixo u3 mporpaMmsi’

5. B naGopatopHoil paboTe u3-3a OOJBIIOTO BPEMEHU CUETa PEKOMEHTY-
eTCsl UCIOIb30BaTh Unciaa He OoJiee MATH Pa3psioB U JAJIMHY MHTEpBaia BHIOH-
patb He 6osee 500, KoIMYECTBO OCHOBaHUM 7151 Tecta depma — He Oostee 5.

6. g npaBuiabHOrO (PYHKIIMOHMPOBAHUS MPOrpaMMbl, B pabodeil Tupek-
Topuu (BMecTe ¢ ¢aiiom |_prost.exe) ods3aTeIbHO JOKHBI HAXOIUTHCS (DakiIbI

prost.txt u work.txt. He pekoMeHayeTcss BHOCUTh KakHe-T11M00 M3MEHEHHUS B 3TH

TEKCTOBBIE (hailJibl MHAYE TTOCIIEACTBUS MOTYT ObITh HEMPEICKA3yEeMbIE.

6. 3ananus
3aganue Nel.

1. [IpoBepuTh Ha MPOCTOTY J1Ba MPOU3BOJIBHBIX IEIBIX YUCIIA, Pa3PSIHO-
CTBIO HE MEHee 5.

2. Pacnipenenenne NpoOCThIX YHCEIL.

2.1. 3apgan unTepBan Buaa [x, x+L/. Beruncnute konuyectBo I(x, L) npo-
CTBIX YKCEJI B MHTEpBaje U CpaBHUTH ¢ BeauunHou L/In(X). [Ipu kakux ycmoBusix
I(x,L)/L 6m3ko k 1/In(x)?

x=2000, L=500,

- KOJIMYECTBO MPOCTHIX YUCEI JJIs AeCHUs: 5-15;

- KOJIMYE€CTBO OCHOBaHUM: 1-2.

2.2. HaiiTu B 3a1aHHOM MHTEpBajie Bce mpocThie uncia. [lycts L(i) — pas-
HOCTb MEXITy ABYMsI COCETHUMH MPOCTHIMHU YUCIIaMU. [[0CTpOUTH TUCTOTpaMMy
st L(i). Berauenauts BeIOOpouHOE cpernee Lepe, - CpaBHUTH ¢ BenmmunHoU IN(X),

Il X — CEpeluHa UHTEpBaIa.
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Wurepsan: (1000, 1000+300):

- KOJIMYECTBO MPOCTHIX YHCeI yist neneHust: 5-20;

- KOJIMYECTBO OCHOBaHUM: 1-3.

2.3. I 3agaHHOTO Habopa yucen {K} OleHUTh OTHOCUTEIIBHYIO ITOTPEIIl-
HOCTB (POPMYJIBI TSt K -r0 MPOCTOro Yncia:

p(k)=k/In(k), k={10, 15, 20, 30, 35}.

3. MeTo1pl TeHeEpaU IPOCTBIX YUCEN.

3.1. B 3aganHOM uHTEpBaje MOCTPOUTH rpadK OTHOCUTEIHHOIO KOJIHYE-
CTBa HAaTypJIbHBIX YHCEN, MPOXOAAIIUX “pemero DparocdeHa” (T. €. HE Aens-
IIUXCSI Ha TIEpBhIC K MPOCTHIX).

Nurepsan: (500, 500+200).

Pacuet npousBoautcs st Beex k<=10.

3.2. ]l 3aJaHHOTO UHTEPBAJIa:

a) paccyuTaThb TOYHOE KOJMYECTBO Py MPOCTHIX UMCEN B MHTEpBAiE, T.C.
IIPU MPOBEPKE 3a/1aTh TOJIBKO TECT HA IETUMOCTb.

KonndecTBO MepBBIX MPOCTBIX YKCEN IS JEJICHUS ONPEAEIAETCS U3 pac-
YyeTa: MaKCUMaJIbHOE YHCIIO ISl ACJIEHUS PaBHO KBAJIpaTHOMY KOPHIO U3 MaKCHU-
MaJIbHOT'O 3HAYEHUsI HHTEpBAaJa.

0) COCTaBUTh TECT C HEOOJIBIIUM KOJIMYECTBOM MPOOHBIX JCICHUNA U OJI-
HUM OCHOBaHueM B TecTe Pepma. BBIUUCINTE KOJIMYECTBO Pi BEPOATHO MPO-
CTBIX YHCEJI, YIOBIETBOPSIOLIMX 3TOMY TECTY.

B) COCTAaBUTh TECT C OOJIBILIMM, YEM B MPEABIAYIIEM Cllydyae, KOJIUYECTBOM
NPOOHBIX JIEJIEHUN W ByMs WJIM TpeMs OCHOBaHUAMH B Tecte depma. Brrunc-
JIUTh KOJIMYECTBO P> BEPOATHO MPOCTBHIX YHCEII, YAOBJIETBOPSIOIIHUX 3TOMY T€-
CTYy.

Wurepsan: (1500,1500 + 300).

HpoaHaJ'II/I3I/Ip0BaTB IMMOJIYYCHHBIC NaHHBIC.
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3.3. U3BecTHO, 4TO B 3aJJlaHHOM HMHTEpBasie UMeroTcs uucia Kapmaiikia.
Haiitn ux. Bapmanter waTepBanon: (1050, 1050 + 100) (1700, 1700 + 100)
(2400, 2400 + 100)

4. IlpuBecTu B OTUETE OTBETHI HA KOHTPOJIbHBIE BOMPOCH], B COOTBETCTBUU

C HOMCPOM BapHaHTA, YKA3aHHBIM IIPCIIOAABATCIICM.

7. Conep:xanue oT4eTa

OTyer JOJKEH coaepKaTh:

1. HaumenoBanue paboThI, 11€1b.

2. [TocnemoBaTeIbHOCTD IEHCTBHM MPHU BBITIOJIHEHUH KaXKIOTO 3aIaHu.
5. BBIBOIBI 110 BBIMOJTHEHUIO TA00OPATOPHOI pabOTHI.

8. KonTposbHbie BONPOCHI

Homep KosTpoasHbIe BOOpockl
BapHAHTA
15.7. Tlomemy & Ka9eCTBE NepPEOr0 OCHOBAHHA E TECTAX THIIA TecTa DepMa I NpoBepKH
3 - - .
3.9.18.28 Ha TIPOCTOTY OUEHE GOMBIINY THCET Henecoo0pasHo HOMOIb30BaTE THemo 27
P . . -
2.4.6.8. | Kakosa BeposTHOCTE P(x) TOro. 9T0 HAyTaZ B3ATOE HEYETHOE O4eHE GOMBIIOE THCIO,
20,2224, HE TIPEBOCXOAIIEE X, OKAKETCA POCTEIM
26,30
315
11.13.15, BemucTHTE:
10,1719, v e -
1812 (mod 13), 127 (mad7).
27
12,1416
2123725 CiopuynupyiiTe cyTE TECT2 HA IPOCTOTY C HCIONB30BAHEEM NPOOHE TeIeHHH.
29

32



9. Cnucok JaTreparypbl, peKOMeHIlOBaHHBIﬁ K HCHOJb30BAHHUIO IIO

JTaHHOH TeMe

1. XKyk, AIL, Kyk, E.IL, Jlenemkun, O.M., Tumomkun, A.W. 3amura
uHpopmaruu: YuebHoe nocodue s 6akamaBpoB [Texer] / A.IL XKyk u ap. —

M.: UTHOPA-M, 2015. -392c.

2. lUlanprun, B.®. 3amura komnbsioTepHoit nHGopmaruu. I deKTUBHbIE

Metonsl U cpenctia [Teker] / B.®. lllanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlaGopaTopnas padota Ne 6

DJIeKTPOHHAasi G poBas NOANUCH

Ieab padoThI: KCCIEAOBAHUS MPUHIHUIIOB 3aIUIIEHHOTO 3JICKTPOHHOIO
JIOKyMEHTOO00pOTa B TEIEKOMMYHHUKAITMOHHBIX CETAX, AITOPUTMOB ITOCTAHOBKHU
anekTpoHHOM 1udpoBoit noanucu (DLII) u ymeHuil nenaTb caMOCTOSTENbHbBIE

BBIBO/JIBI T10 PE3YyJIbTATAM MUCCIECAOBAHNMN.

2. ®opmMupyeMbie KOMIIETCHIMH

JNannass nabopaTopHas pabOoTa HampaBieHa Ha  (OPMHUPOBAHHE
CJIEYIOIMX KOMIIETEHIIMH BBIITYCKHUKA OakanaBpuara:

OIIK-1: crnocoOHOCTBIO HMHCTAJUIMPOBATH IMPOrPaMMHOE M amnmnapaTHoe
obecniedyeHue A UHPOPMAITMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

I1K-5: cnocoOHOCTBIO COMPATATh anmnapaTHble U MPOTrPAMMHBIE CPECTBA B

COCTaBC I/IH(l)OpMaI_[I/IOHHBIX N aBTOMATU3HUPOBAHHBIX CUCTCM.

3. TeopeTuueckasi 4acTh

[Ipu oOMeHe PNEKTPOHHBIMU JOKYMEHTAMU IO CETU CBS3U CYIIECTBEHHO
CHIDKAIOTCSL 3aTpaThl Ha OOpaOOTKYy M XpaHECHHE JOKYMEHTOB, YCKOPSIETCS HX
nouck. Ho mpu 3TOM Bo3HUKaeT mpobiiemMa ayTeHTU(GUKAIIMN aBTOpa JOKyMEHTa
U CaMoOro JOKYMEHTa, T.€. YCTAaHOBJICHHUS IMOJJUHHOCTH aBTOPAa M OTCYTCTBHUS
W3MCHCHUI B TIOJIYICHHOM JOKyMeHTe. [Ipu 0OpaboTKe JTOKYMEHTOB B DJICK-
TPOHHOU (hOpPME COBEPIICHHO HEMPHUTOIHBI TPATUITMOHHBIC CITOCOOBI YCTAaHOB-
JICHUS TOJUTMHHOCTHU 10 PYKOMUCHOM MOJAMKMCH U OTTUCKY TeYaTH Ha OyMaKHOM
noKyMeHTe. [IpHHIIMITHATBHO HOBBIM PEIICHUEM SIBIIICTCS 2J1eKMPOHHASL YUPDPO-
eas noonucw (DL]I1). IlepBas cxema DLIII - RSA - 6buta pa3zpaboraHa ere B KOH-

e 1970-x romgoB. OnHako mpobiemMa MOATBEPKIACHUSI aBTOPCTBA CTajla aKTyajlb-
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HOW HACTOJIbKO, YTO MOTPeOOBAIOCH YCTAHOBIEHUE CTaHAapTa, TOIbKO B 1990-x
rojilax, BO BpeMs B3pBIBHOI'O pocTa riobanbHOW ceTu MHTepHET M MaccoBOro
pacrpoCTpaHEHUsl JNEKTPOHHON TOPrOBIM U OKa3aHus ycayr. IMEHHO mo yka-
3anHO# mpuuuHe ctanaapthl DI B Poccun u CILIA 6butn pUHATHI IpaKTHYE-
CKH OJTHOBpEMEHHO, B 1994 rony. 13 npenyioxeHHbIx kpunrojgoramu cxem DL
HanOoJiee ylnauHbpIMH okazamuch RSA u cxema Omnb-I'amansa. Ho mepBas u3 Hux
obuta 3anmateHToBana B CIIA u psige apyrux crpas (mateHt Ha RSA mpekpartun
CBOE JIeHiCTBHE COBCEM HeAaBHO). Bo BTOpOil ke cxeme CyIIeCTBYET OOJIbIIOe
KOJIMYECTBO €€ BO3MOXKHBIX MOJIU(DUKAIMI, U BCE UX 3allaTeHTOBAaTh BEChMa 3a-
TpyIHUTENBHO. IMeHHO 110 310N npuunHe cxema DL Dnp-I"amans ocranace o
Oosbllel yacTu cBOOOJHON OT naTeHToB. Kpome Toro, 3Ta cxema uMeeT H orpe-
JIEJICHHbIE MTPAKTUYECKHUE NMPEUMYILECTBA: pa3Mep OJOKOB, KOTOPBIMH OIEPUPY-
I0T AITOPUTMBI, U COOTBETCTBEHHO pa3mep OLIII B Hel oka3anch 3HAYUTEIBHO
MeHbIIIe, 4eM B RSA, mipu Toi ke caMoii cToMkocTH. IMEHHO TToO3TOMY CTaHap-
Tbl DI Poccun u CILIA Ga3upyrorcs Ha cxeme Onb-I'amans. 3akonsl 00 DI
CerojiHs uMmerotT yxe Oosee 60-tu rocynapcts. B aTom cnmcke 3nauntcesa u Poc-
cust. 3akoH “O0 snexkTpoHHOW HUGpoBOW moanucu”, npuHATbId B 2002 romy
JOJDKEH OKa3aTh CTUMYJIMPYIOLIEE BO3JIEHCTBUE HA PAa3BUTHE OTEYECTBEHHOMN
3JIEKTPOHHOM KOMMEPIIMH, OCOOEHHO €CJIi B COOTBETCTBHE C HUM OYAyT CBOe-
BPEMEHHO NPUBEJICHBI HHbIE HOPMATUBHO-TIPABOBBIE AKTHI.

e [IpaBurensctBo PD ¢drHaHCOBO MOANEPKUBAET OCYIIECTBICHUE (ejie-
pPaJbHOM 1IEJIEBOM MPOrpaMMbl « IIEKTpOHHAsE Poccusy.

o [Ipunar 3akoH «O BHeceHMHM M3MEHEHUs B cTaTbio 80 dacTu mepBou
Hanorosoro konekca Poccuiickonn denepanum.

e Euie B suBape 2001 r. npasnenue [lencnonHoro GpoHaa nocTaHoOBICHU-
eM «O BBenennu B cucteme [leHcmonnoro gonma PO kpunrorpaduyeckoii 3a-

IIUTHl UHPOPMALIUA U DJIEKTPOHHOW IUGPOBOM MOIMUCKY» PETIAMEHTHPOBAIIO
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PETUCTPAIIMIO U TOAKITIOYCHUE OPUANYECKUX W (U3HYECKUX JHUI] K CHUCTEME
CBOETO 3JIEKTPOHHOTO TOKYMEHTO000pOTA.

e B 2002 r. Boimen npukaz MHC Poccun «O6 yTBepkASHUHN MOPsIKaA
MPECTABJICHNS HAJIOTOBOM JEKJIapalliy B 3JICKTPOHHOM BHJIE MO TEIEKOMMYHHU-
KaIIMOHHBIM KaHaJlaM CBSI3W», OJ1arofaps KOTOPOMY Cerojing jitodoe pusnieckoe
WJIU FOPUIMYECKOE JTUIO0 MOXKET CBSI3aThCS C HAIOTOBOM MHCIIEKIIUEN, UCTIOb3YSI
3AIIUIIECHHYIO JIEKTPOHHYIO TTOYTY.

e B 2004 r. Ob11H yTBEpXKACHBI MOMPAaBKU K cTaThsaM 13 u 15 3akona «O
OyXTaJTEPCKOM YYeTe», COINIACHO KOTOPBIM OyXrajlTepckas OTYETHOCTh IMpea-
MPUATUSI MOXKET BECTUCh, XPAHUTHCSA U MPEIOCTABISITHCA B KOHTPOJIHUPYIOIINE
OpTraHbl B 3JIEKTPOHHOM BHJIE.

Hpunuun nocrpoenus L. AcummeTpus posner OTIIPABUTENS U MOTY-
yatens B cxemax DIl TpeOyeT Hanmuuus ABYX TECHO CBSI3aHHBIX KIIIOUEH: cek-
pemno2o, VI KJIo4Ya MOANUCH, U OMKPbIMO20, WIN KIII04a MPOBEPKHU MOJIIHCH.
JIrobas cxema DIIIT oOsi3aHa onpeeanuTh TPH CIEAYIOMINX aJITOPUTMAa:

® AJITOPUTM I'eHEepalUy KIOUYEBOW Maphl AJIsl MOJANKUCH U €€ TPOBEPKHU;

® AJITOPUTM MMOCTAHOBKH IOIIUCH;

® AJITOPUTM MPOBEPKU MOIKCH.

Cranpaptsl Poccun n CIIIA o4yeHb MOXO0KH, OHU PA3IUYarOTCs JIUIIb He-
KOTOPHIMM YHUCJIOBBIMHU TapaMeTpaMH U OTACJIbHBIMHU JCTAISIMU BBIPAOOTKH
KJIFOUEBOM TMaphl, BEIYUCIECHUS U MIPOBEPKHU MOANUCH. JleiicTBUTEIHHO, 00a CTaH-
JlapTa SIBIAIOTCS BapuaHTaMu OAHOM M Tou ke cxembl DT Dnp-T'amans. DI
UCIIOJIB3YeTCsl ISl ayTeHTU(UKAIIMKY TEKCTOB, TIEpeAaBaeMbIX MO TEIEKOMMYHHU-
KaIIMOHHBIM KaHajaM. DyHKIIMOHAIEHO OHA aHAJOTHYHA OOBIYHON PYKOTTMCHOM
MOAMHUCH 1 00J1aJ1aeT OCHOBHBIMH €€ JIOCTOMHCTBAMU:

® YJI0CTOBEPSIET, YTO IMOJIMUCAHHBIN TEKCT UCXOJUT OT JIUIIA, TOCTaBUB-

mero nmoAImcCh,
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® HEe JaeT caMOMy 3TOMY JIMILy BO3MOXXHOCTb OTKa3aTbCs OT 00s3a-
TEJNbCTB, CBA3AHHBIX C MOJANMUCAHHBIM TEKCTOM;

® rapaHTUPYET LEIOCTHOCTh MOJMHCAHHOTO TEKCTA.

OUII mpencraBisieT co0OW OTHOCUTENBHO HEOOJNBIIOE KOJIUYECTBO JI0-
NOJHUTENbHON 1M(ppoBOi HH(pOpMAIHHK, TIepeaBaeMoil BMECTe ¢ TOIMHChIBae-
MBIM TEKCTOM, U BKJIIOYAET JIBE IIPOIIECTypPHI:

® MpolIeypy NOCTAHOBKU MOAMKICH, B KOTOPOM MUCTHIOIB3YETCS CEKPETHBIN
KJIFOY OTTIPaBUTENS COOOIICHUS;

® [IpOLIeypy MPOBEPKH MOMAMUCH, B KOTOPOH HCHOIB3YETCS OTKPBITHIN

KJIYOY OTIIPaBUTCIIA.

IIpouedypa nocmanoexu nodnucu. llpu dbopmupoanuu DI, oTmpasu-
TEJb, TIPEXKJIe BCEro, BeIYHCIseT Xdm-pyHknuto (M) moamuceiBaeMoro Tekcra
M. BoruuciienHoe 3HaueHus xaui-pyukiuu h(M) npencrasiser co6oit 0uH KO-
pOTKUi 6JI0K HHPOpPMAILIMK M , XapaKTePU3YIOIIHUA BECh TEKCT M B 11e7I0OM. 3aTeM
3HaueHHe M mudpyeTcss CeKpeTHhIM KIIt0UoM oTmpaButelns. [lomydaemas mpu
ATOM Tapa urcen npeacrasisger codoi DT aas nanHoro Texcra M.

LIpoyedypa nposepxu noonucu. Ilpu nposepke DI, monyuarens coo6-

IICHUS CHOBA BBIYKMCISCT X31I-PyHKIKHI0 M = h(M) npuHSTOrO 1Mo KaHaay TEeKCTa
M, tiociie 4yero mpu MOMOIIM OTKPBITOTO KJIK0Ya OTIPABUTEISI IPOBEPSET, COOT-
BETCTBYET JIU MOJy4YeHHAs MMOJIKUCh BRIUUCICHHOMY 3HAYEHUIO M X31I-(PYHKIIUH.

[TpuanunuansHbIM MOMEHTOM B cucteme DL sBisieTcs HEBO3MOXKHOCTh
noajaenku D1IT monb3oBaresns 6€3 3HaAHUS €r0 CEKPETHOTO KITH0Ya.

Kaxnas moanuce, kak MpaBUiio, COACPIKUT CIASTYIOUTYI0 HH(POPMAIUIO:

® J]aTy MOJIKCH;

® CPOK OKOHYAHUs JAEHUCTBUS KJI04a JAHHOM IMOAMUCH;

® yH(MOPMAITHIO O JIUIIE, TTOAMKUCABIIEM TEKCT;

® yIeHTU(HUKATOP TOMMCABIIETO (MMS OTKPBITOTO KIIFOYA);
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® coOCTBEeHHO U(PPOBYIO MOAMHCH.

Oononanpasnennvie xou-@yukyuy. X M-QyHKIWS TpeaHa3HayeHa is

C)KaThsl TOJAMUCHIBAEMOTO JOKyMEHTa M 110 HECKOJIBKUX JIECATKOB WM COTEH
out. Xom-pyHkius h(.) ucmonp3yer B Ka4ecTBe apryMeHTa cooomenue M mpo-
W3BOJILHOM JITMHBI U BO3Bparaet xami-3Hauenue h(M)=H ¢ukcupoannoit au-
Hbl. OOBIYHO XAIIMPOBAHHAS WHQPOPMAIHS SBJISETCS CKATHIM JIBOMYHBIM TIPE/I-
CTaBJICHUEM OCHOBHOT'O COOOIIEHUS MPOU3BOJIBHON JUHBI. CJeayeT OTMETHT,
yro 3HavyeHue xaur-¢pyakiun h(M) crioxHbpIM 00pa3oM 3aBUCHUT OT AoKyMeHTa M
¥ HE T03BOJISICT BOCCTAHOBUTH caM JMOKyMeHT M. Xomi-GyHKIMsS A0HKHA yI0-
BJICTBOPSITH IEJIIOMY DSy YCIOBHIA:

® JJ0JDKHA OBITh YyBCTBUTEIbHA K BCEBO3MOXHBIM M3MEHEHHUSM B TEKCTE
M;

® JI0JDKHA 00J1a/1aTh CBOMCTBOM HEOOPAaTUMOCTH, T.€. 3a/1aua mojaoopa Jo-
KymeHTa M , KoTopblii oOjaman Obl TpeOyeMbIM 3HAUYEHHEM XdII-(PYHKIUH,
JOJDKHA OBITH BRIYMCIIUTEILHO HEPA3PEIINMa;

® BEPOATHOCTH TOTO, UYTO 3HAYCHHS XAII-PYHKIIUU JIBYX Pa3IUYHBIX JI0-
KYMEHTOB COBIIQIyT, JOJDKHA OBITh HHUYTOXXHO Mayia. BOJBITUHCTBO XOIII-
(GyHKIHN CTPOUTCS HA OCHOBE OHOHANpaBjeHHOH (yHkiuu f(.) , koTopas oOpa-
3yeT BBIXOJIHOE 3HAUCHHUE JITTMHOUW N MpHU 3aJaHUH ABYX BXOJHBIX 3HAUCHHM JJTU-
HOUM N. DTUMU BXOAaMU SIBJISIFOTCSI OJIOK MCXOJHOT0 TeKCTa Mi M XdIl-3HaueHUE

Hi-1 mpeasiaymiero 6Jioka Tekcta, puc. 1.

Fa

OdHoHanpasTenHas GyHKYWE | H; = fiM;, Hiil
—

Pucynox 1. ®opmupoBanue x>mi-QyHKITUU
Aaroputm umudposoii moanucu DSA. Anroput™m mudpoBoi moanucu

DSA (Digital Signature Authorization) mpemnoxen B 1991 roxy B8 CILA u siBiisi-
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eTCsl pa3BUTHEM anroputma mudpoBoi nomanucu Dnb-I"amans. OtnpaBurens u
MOJTy4aTellb AIEKTPOHHOTO JOKYMEHTA MCIOIB3YIOT TIPU BBIUYMCICHUU OOJIBIIHE
LIeJIbIE YHMCIIa:

G, P — npocmuie uucna no L-oum xasxcooe (L = 512 .. 1024 oum);

g — npocmoe uucno onunou 160 6um oenumens yucna (P —1).

G, P, q ABAsI0TCS OTKPBITBIMH M MOTYT OBITh OOIIIMMHM JJI BCEX MOJIB30-
BaTeJIeH CeTH.

Onucanue ancopumma

1. OTnpaBuTens BeIOMpaeT ciydaiiHoe 1enoe yucio X, /< X< g. Yucno X
SBIIICTCSI CEKPEeMmHbIM KIHOUOM OTIPABUTENSA I (OPMHUPOBAHUS AJICKTPOHHOMN
TIOJIITHCH.

2. OTnpaBuUTEIb BEIYUCIAECT 3HAUCHUE

Y = GXmod P.

Yucno Y sBaseTcss omkpuimuim Kit04oM IS TIPOBEPKU MOJIMUCH OTIPaBH-
TEeJIS ¥ TIPEIaeTCs BCEM IMOTydaTeIsIM JOKYMEHTA.

3. s Toro 4ToOBI moAnKucaTh JOKYMEHT M, OTIPaBUTENb XAUIUPYET €ro
B II€JI0€ XDII-3Ha4YeHne M:

m = h(M), 1<m<aq.

3aTeM reHepupyer ciydaiiHoe 1enoe yucio K, /<K<qg u BBIYUCIAET YUC-

Jor.

r = (GX mod P) mod g.

4. Tlpy noMoIIM CEKPETHOTO KJItoua X OTIPABUTEINb BBIYUCISIET YUCIIO S:

s =((m+r - X)/ K) mod q.

[Tapa gucen r , S 06pasyroT U poByo moanuck S = (r, S ) MO TOKyMEeH-
TOM M.
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5. JlocTaBJIeHHOE TOJIy4aTeN0 COOOIICHHE BMECTE C TOMMUCHIO TIPEI-
cTtaBisieT co0oii Tpoiiky uucen [M, r, s]. Ilpexne Bcero momyvareiasb MpoBepsieT
BBITIOJIHEHUE COOTHOIICHUI:

0<r<q; 0<s<aq.

6. Jlasiee nmoyvaTenb BHIYUCISAET 3HAYCHUS:

w = 1/s mod g;

m = h(M) — xow-3nauenue,

u; = (m - w) mod q;

u;=(r-w)modgq.

3areM Mpu MOMOIIU OTKPBITOTO KJIfo4a Y BBIYUCIISETCS 3HAUCHHE

v=((G"Y")mod P) mod g,

U MIPOBEPSIETCS BBIIIOJIHEHUE PaBEHCTBA V = I'. Eciim OHO BBINOJHSAETCSA, TO
IOJANKCH IPU3HAETCS IMOJUIMHHON, TaK KaK MOXHO CTPOrO MaTEMAaTHYECKH JOKa-
3aTh, YTO MOCIEAHEE PABEHCTBO OYJET BBINOIHATHCSA TOTAA U TOJIBKO TOr/A, KO-
raa noanuck S = (r ,S) mox gokymeHToM M mosTydeHa mpu OMOIIH UMEHHO TOTO
CEKpPETHOr0 KJtoya X, U3 KOTOPOro ObLI MOTYYEH OTKPBITHIN KoY Y.

Hossblie crangaptsl IUII. [Tocneanne noctuxeHus: kpunrorpaduu moka-
3aii, 4TO 00IIasi mpobiema Jorapu@MUPOBAHKS B JTUCKPETHBIX TMOJSX, SIBIISIO-
miasicst 6azoi ykazanHou cxembl DL, He MOXET cuMTaThCsl JOCTATOYHO MPOY-
HbIM (pyHmamenTtom. Hampumep, pazmepsl 0J10K0B, cuuTaromuecs "0e30MacHbI-
MU", pacTyT CpaBHUTEIBHO OBICTPHIMU TeMIaMHu. B pe3ynapTaTe 3TO MPHUBENO K
tomy, uto cranaaptsl DI Poccun u CIIA B 2001 roay Obliin OOHOBIIEHBI: Tie-
peBeneHsl Ha aumnTayeckue kpusble. Cxembl DI npu 3ToM ocTanucek npex-
HUMH, HO B KQU€CTBE YUCEJ, KOTOPHIMH OHU ONEPUPYIOT, TEIEPh UCIOIB3YIOTCS
He aeMeHThl KoHeuHoro monss GF(2n) win GF(p), a smmmnTuyeckue yucia -

peIICHUS YPABHCHUA SJUIMIITUYCCKHUX KPUBBLIX HAaZ YKa3aHHBIMHW KOHCYHBIMH I10-
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nsimu. Poib orncpanru BO3BCACHHUA YHCJia B CTCIICHb B KOHCYHOM II10JIC B 0OHOB-
JICHHBIX CTaHAapTax BBIIIOJHACT OIICpAlHA B3ATHA KpaTHOﬁ TOYKH JJIIIHMIITHYC-

CKOM KpUBOM — “yMHOXKE€HHME TOYKH Ha L[EJI0€ YUCJIO.

o] o

MoCT 34.10-94 MNocT 34.10-2001 Opyrue (RSA)

|m 2005 w2010+~ |

Pucynoxk 2. Anroputmsl D11, nucrions3yemeie B PO

Hannexamuii BpIOOp THIA JITUNTHYECKON KPUBOM IMO3BOJSET MHOIO-
KpPaTHO YCJIOXHUTH 3a7auy B3soma cxeMbl DL u ymenpmmTh pabounii pazmep
omoxkoB gaHHbIX. Crapeiii poccuiickuii cranmapt OLII omepupyer 1024-
OMTOBBIMHU OJIOKAMH, a HOBBIM, OCHOBAHHBIM Ha AJUTMITHYECKUX KPHUBBIX, - 256-
OUTOBBIMHU, U TPHU ITOM 00sIamaeT OojbIIel CTOMKOCThIO. CTOMKOCTh CXEMBI
noamucu ['OCT P34.10-94 Gasupyercst Ha CIOKHOCTH PEIICHUS 3a/layd JTUC-
KpETHOro JiorapuMHUpOBaHUsl B MIPOCTOM MoJjie. B HacTosiiee BpeMst HauboJiee
OBICTPBIM QJTOPUTMOM €€ PEIICHUs JJIsi OOIIEro ciayyas SIBISETCS aJrOPUTM
o0606menHoro pemrera yncioBoro noiyis. B 'OCT P34.10-2001 croiikocTh cxe-
Mbl OIII1 ocHOBaHa Ha CJIOKHOCTH PEIICHUs 3aJa4u JUCKPETHOTO Jorapudmu-
pPOBaHUS B IPYIINE TOYEK AJUIUNTHUYECKON KpuBoi. [Ipu npaBumsHOM BbIOOpE Ma-
paMeTpoB KpUBOM caMbiMU 3((PEKTUBHBIMU METOJAMHU €€ PEIICHUS SIBISIOTCS
oonee Tpymoemkue - u |I-metozas! [Momnapaa. Tak, Mo pa3HBIM OIEHKaM CIIelra-
JIMCTOB, TPYJOEMKOCTh B3JIoMa cTaporo u HoBoro cranaaptoB JIIII Poccun co-
cTaBiseT BenuuuHy nopsaka 1026 u 1038 onepauuii ymHokeHHsI B 0230BOM T10-

1e GF(p) coorBercTBeHHO. OYEBHIHO, YTO HOBBIN CTAaHAAPT OOJIeE CTOMKHIA.
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4. ObopynoBaHue U MATePUAJIbI
J171s1 BBITIOJTHEHUSL pa0OTHI MOTPEOyeTCs:
- KJ1acc nepcoHanbHbIX DBM He Hmke Pentium-4, kitaccHast 10cka, MelT;

- omeparmonnas cuctema Microsoft Windows, nporpamMmmHoe cpeacTBo
labWork6.exe

5. Yka3aHus 10 TeXHUKe 0e301acHOCTH
TpebGoBaHus 6€30MaCHOCTH Mepe]l HadaioM padoT:

- SAITPEIHAETCA: nepeoneBaTbesl, MOIb30BaThCA OTHEM, KYPHTh,
MPUHUMATH TUIIY B Ja00paTOpUU;

- yOenuThCsl B LETOCTHOCTU DJIEKTPUUYECKUX PO3ETOK U Pa3bEMOB.
3anpemaercs padoTaTh C HEUCIPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa30uBaTh U
CaMOCTOATENIbHO PEMOHTUPOBATh €T0;

- B JJabOpaTopuu HEOOXOAUMO OBITh B CMEHHOW 00YBH;

- BKJIFOYEHHE KOMIIbIOTEpA MPOU3BOIUTH TOJBKO TOCIE MOTyYCHUS
JIOTyCKa TIO BBITIOJIHSIEMOM paboTe U pa3pelieHus TMpenojaBareliss Wiu
nabopaHrTa.

TpebGoBanus 6€30MaCHOCTH BO BpeMsi paOOThI:

- BBINIOJIHASL ~ JTAOOpaTopHyl0  paboOTy,  CTyAEHTbl  0Os3aHBI
UCIIOJI30BaTh  TOJBKO  BBIYMCIUTENBbHYIO  TEXHUKY,  mepudepuiiHoe
00OpyZI0OBaHUE, COCAUHUTENbHBIC KaOeau, HU3MEPHUTEIbHOE OO0OpYyIOBaHUE H
JTUCKEThI, HEMOCPEICTBEHHO OTHOCAIIMECS K JAHHOMY Ja00paToOpHOMY 3aHSTHIO;

- MNOJKIIOYEHUE M OTCOEIMHEHHE COCTABJISIOLIMX BBIYUCIUTEIHHOTO
KOMITJIEKCA TIPOM3BOJIUTH TOJBKO TPU MOJTHOM CHSTHUU HAMPSHKEHUS CO BCEX
COCTABJISIFOIINX BBIYHCIUTEIHLHOTO KOMIUJICKCA.

TpebGoBaHus 6€30MaCHOCTH O OKOHYAHUH pPabOTHhI:
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- N0 KOMaHAC IIPCTIoJaBaTCiisi CTYACHTHI 00513aHBI  BBIKJIFOYNThH
KOMIIBIOTCP U COCTABJIAIOINNEC BEIYHUCIIUTCIBHOTI'O KOMIIJICKCA,

- pa60qee MCCTO IIPUBECTHU B IIOPAIOK.

6. 3ananus

3aganme Nel. O3HAKOMUTHCS C OCHOBHBIMHM HaIlpaBiICHUSIMU pabOT B
paMKkax (eaepalibHOM 11eJeBOM MporpaMMbl “InekTpoHHas Poccus™, a Takxe co
CBEJECHUSIMU O TOPSAJAKE HMCIOJb30BaHUS U JCUCTBYIOIIMX AJITOPUTMAx IMOCTa-
HOBKH 3JIEKTPOHHOM IIU(PPOBOH, U3JI0’KEHHBIMU B maparpade 3. 3anycTuTh 1npo-
rpammy labWork6.exe, nmpenHazHaueHHYIO ISl IEMOHCTPAIIUK MOPsIKA MOCTa-
HOBKH U ITPOBEPKU AIEKTPOHHOHN IIU(PPOBOI MOAIUCH.

3aganue Ne2. CreHepupoBaTh U IepeciaTh yYaCTHUKAM OOMEHa KIIHOYH
JUTSL IIU(POBAHUS UCXOJHOTO JOKYMEHTA U KIIFOUH JJIs MOAIUCAHUS TOKYMEHTA.
Hcxonanslit TeKCT 11 mKdpoBaHusl HAOUPAETCS HEMOCPEACTBEHHO B OKHE IPO-
IrpaMMBI.

3aganue Ne3. 3ammdpoBaTh UCXOJHOE COOOIIECHUE U MOAMUCATH €ro Ha
CEKpPETHOM KJIKOYE OTIPABUTENS.

3ananue Ne4. [lepecnats 3amu@poBaHHOE W MOJANMKMCAHHOE COOOIICHUE
noiyvarento. BeimosHuTh npoBepky npaBuiabHOCTH DLIII M BoccTaHOBUTH HC-
XOJIHBIN TEKCT COOOIICHUSI.

3apnanme NeS. CoxpaHUTh B OTUETE SKpaHHbIE (POPMBI, JEMOHCTPUPYIO-
M€ MPOLECC T'eHepallud U PaclHpOoCTpPaHEHHUs KII0Yei; mpoiecc MUPpoBaHUSA
MCXOJHOTO JOKyMEHTa U moctaHoBku OLIIT.

3apnanme NeS. IlpuBecTu B oTueTe OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI, B

COOTBCTCTBHUU C HOMCPOM BapHaHTa, YKaA3aHHBIM IIPCIIOAABATCIICM.
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7. Conep:xanue oT4eTa

OT4eT TOJKEH COIepkKaTh:

1. HaumeHoBanue pabOTHI, IIEITb.

2. [locnenoBaTenbHOCTD ACHCTBHI MPHU BHIMOJIHEHUN KaXI0TO 3aJaHHs.
3. BeIBOIBI 11O BBITIOTHEHHUIO JTAOOPATOPHOU pabOTHI.

8. KoHTpo/IbHBIE BOIIPOCHI

Homep KouTpoasusie Bonpockl
EApHAHTA
1.5.7. B e cOCTOMT Ha3zHAYEHHE X3MI-DYHEIHE H KAKHE TPeDOBAHHA e ThABIRNTCA K
391828 XAM-PVHKITHANM, HCIONBIVEMEIM T4 TocTaHoBKH 3117

INepeTHCIHTE CTAHOAPTH X3M-(VHRIHH, geficTeyiomee B Poccuiickoll denepanmn.

2468 ONHIIHTE OpoLUeIyPEl MOCTAHOEKH H npoBeprH SITL
20,22 24, Kaxas uadopmanns cogepauTed B JLI7
26,30
11,13.15, Hepeuncante cTaggapte S1TL gefcieyiomue B Poccufickof heTepamy.

10.17.19, Ha Karr NpHHIHIAX 0CHOB3HA KPHITOCTOHKOCTE COBPEMEHHED ATropHTMoE SLTI7

T
Fa¥ )

12,1416

21.23 25, [MpuBegHTe NpEMep peanusanes anropatya I (RS, El-Gamal D5A)
29

9. Cnucok JMTEPATypPbl, PEKOMEHAOBAHHBIA K HCIOJb30BAHUIO 110

JaHHOM TeMe

1. Kyxk, A.IL, Xyk, E.IL., Jlenemkun, O.M., Tumomikun, A.W. 3amnura
uHpopmaruu: YuebHoe nocodue s 6akanaBpoB [Texer] / AIL XKyk u ap. —
M.: UTHOPA-M, 2015. -392c.

2. lanprun, B.®. 3ammra koMneoTepHol nHopmanuu. JpdexTuBHbIC

Metozsl U cpenctia [Texer] / B.®. lllanbrun — M.: JIMK Ilpecc, 2012. — 544 c.
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JlabopaTtopHasi pab6ora Ne /

IIndpoBanne MeTOA0OM CKOJIB3AIICH IEPECTAHOBKH

Heabp padorbi: uccienoBanusi mudpa CKOIB3AMICH MEPECTAaHOBKH C
UCIIOJIb30BaHUEM TMporpaMMHOM peanusanuu XY-Move. u ymeHuil Jnenatb

CaMOCTOATCIBbHBIC BBIBOJHLI 110 PC3YyJIbTaTaM HCCHCIIOB&HHﬁ.

2. ®opMupyeMble KOMMETEHIIHH

Jlannast nabopatopHas paboTa HampaBiieHa Ha  (QopMHUpOBaHUE
CJIETYIONTUX KOMIIETCHITMI BRIMTYCKHUKA OaKajaBpuaTa:

OIIK-1: crmocoOHOCTBIO HMHCTAUIMPOBATH IMPOTPAMMHOE M ammnapaTHOe
oOecrieueHne 111 HHPOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM;

[1K-5: criocoOHOCTRIO compsraTh anmnapaTHbIe U IPOrpaMMHbBIEC CPEICTBA B

COCTaBC I/IH(l)OpMa]_II/IOHHBIX N aBTOMATU3UPOBAHHBIX CHUCTCM.

3. TeopeTuyeckasi 4acTh
YcroiiunBble 3aKOHOMEPHOCTH OTKPBITOT0 TEKCTA W MX HCIOJIb30Ba-

HHe npu AemudppoBaHuu LIM(POB NPOCTON 3aMeHbI M EPECTAHOBKHU

Bo3moxkHOCTB Aemu@poBaHus Kakoro 0o mu@pa B 3HAYUTEIBHOU Mepe
3aBHCHUT OT TOTO, B KaKOM CTENEeHU KpunTorpauueckue npeodpazoBaHusl pas-
PYILIAIOT BEPOSITHOCTHO-CTATUCTUUYECKUE 3aKOHOMEPHOCTH, MPHUCYTCTBYIOLUE B
OTKPBITOM COJEPKATEIbHOM TeKcTe. Tak B OCMBICIEHHBIX TEKCTaxX JHOO0ro
€CTECTBEHHOTO SI3bIKa pa3IU4Hble OyKBbI BCTPEUAIOTCS C Pa3HOM YacTOTOMH, MpH
TOM OTHOCHUTEJbHBIE YACTOThl OYKB B Pa3IMYHBIX TEKCTaX OJHOIO Si3bIKa OM3-
K1 Mexay coOoil. To jxe camoe MOXHO CKa3aTh U O YacTOTax map, Tpoek OyKB

OTKPBITOr0 TekcTa. Kpome Toro, aro00H €CTECTBEHHBIM SI3bIK 00JagaeT Tak
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HA3bIBAEMON M30BITOYHOCTHIO, YTO MO3BOJISECT C OOJBINON BEPOSATHOCTHIO “‘yra-
JIBIBATH CMBICIT COOOITICHUS, TaKe, €CITM YacTh OYKB B COOOIIEHNUN HE U3BECTHA.
Tabnuua 1. OTHOCUTENBHBIE YACTOTHI MOsABJICHUSI OYyKB ajipaBuTa PYCCKO-

T'O A3bIKAa B TCKCTC

1 a-0.082 12 |a-0033 23 [m- 0,004
2 o-0014 3 |m-0026 24 |=- 0012
3 B - 0,038 14 |®-0,053 25 |m-0.006
4 r-0013 5 |o-0.0%90 26 [mr-0.003
5 a- 0,025 16 |m-0.023 27 |m-0016
6 ee-0072 17 |p-0.040 28 [®mr-0014
7 & - 0077 18 |c-0.045 20 [=-0.003
8 3- 0,016 19 |7-0.053 30 |r- 0,006
9 u - 0,062 20 [v-0.021 31 ([a-0.018
10 [#-0010 21 (4 -0,002 32 - D175
11 |[x-0028 22 [x-0,000

[TogoGHBIe TAOMUIIBI TPUBOASTCS B pa3HbIX KHUTax. OHU MOTYUYEHBI
Ha OCHOBE IMOJICYETOB YAaCTOT Ha OOJBIINX 00BEMaxX OTKPHITOIO TEKCTA. Y UUTHI-
Basl, 4TO JUISL
AKCIIEPUMEHTOB O€peTcsl pa3IMyHbIM UCXOIHBIM MaTepuall, 3HaYCHUs Be-
POSITHOCTEN HECKOJIBKO OTJIMYAIOTCS MEXIay coOoi. Ecnu ynopsnouuTs OyKBbI
10 YOBIBAaHUIO BEPOSTHOCTEH, TO MBI TTOJIYYHM CJICTYIOITUN BapUAITUOHHBINA PSII:
O,E,A,WH,T,C,P,B,JI,K,M,JILY 51,3,bI,B,b,I", 4,1, X, K, k0, 111 IL,II,

2,®

Hampumep, B cnoe CEHOBAJIUTP coxepxatrcs 10 nanbonee yacto
BCTpeYaroumxcs OyKB.

YacToTsl 3HaKOB andaBuTa 3aBUCAT HE TOJIBKO OT s3bIKa, HO U OT XapaKTe-
pa Tekcta. Tak B TekcTe 1o Kpunrorpaduu OyJeT MOBBIIICHA BEPOSITHOCTh OYKB
@, I (u3-3a yacTo BeTpeyarommxcs ciaoB “mudp”, “kpunrtorpadus’™). B Heko-
TOPBIX MAaTEMaTUYECKUX TEKCTaX MOXKET OBITh 3aBbIlIeHa YacToTa OYKBBI D (13-
3a cyoB “hyHKIMs”, “GyHKIUOHAT U T.I.). B cTaHZapTHBIX TEKCTOBBIX (haiax

HanOoJIee YacCThIM SIBJISIETCS CUMBOJT “‘mipo0en’”. YacToTHast quarpamma cojiepika-
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TEJIbHBIX TEKCTOB SIBISAETCS YCTOMYMBOW XapaKTEpUCTUKOM Tekcra. M3 teopum
BEPOSITHOCTEN CIIENYET, YTO MPH JOCTATOYHO CJIA0BIX OrPaHUYECHHSIX Ha BEPOST-
HOCTHBIE CBOMCTBa CIy4yallHOTO Ipolecca CIpaBeAJIUB 3aKOH OOJIBLIMX YHCEd,
T.€. OTHOCHUTENbHBIE 4acTOTHI 3/N 3HAKOB CXOJSATCS MO BEPOSITHOCTH K 3HAYCHH-

SIM UX BEPOSITHOCTEHN Py

2 .
_F{ -\.—1__},}} > E}\——H::'D .

udps! mepecTaHOBKU U MPOCTOI 3aMEHBI HE MOJHOCTHIO Pa3pyIIalOT Be-
POSITHOCTHO-CTATUCTUYECKUE CBOMCTBA, UMEIOIIMUECS B OTKPHITOM COOOIIECHUHU.

[Ipu nemmdppoBaHum TekcTa, 3aIMPPOBAHHOTO MHU(GPOM MPOCTON 3aMe-
HbI, UCTIOJIb3YIOT YaCTOTHBIE XapaKTEPUCTUKU OTKPBITOrO TeKcTa. IMEeHHO, eciu
MOJICYUTATh YACTOTHl BCTPEYAEMOCTH 3HAKOB B IIM(PPOBAHHOM TEKCTE, YIOPSI0-
YUTh UX MO yOBIBAaHUIO, U CPABHUTH C BapUAIMOHHBIM PSIJIOM BEPOSTHOCTEH OT-
KpPBITOTO TEKCTa, TO OTU JBE I[OCIEIOBATEIbHOCTH OyayT  OJIM3KH.

Ckopee Bcero Ha MepBOM MECTE OKaKeTcs mpoOen, jnanee OyayT clieno-
Bath OykBhI O, E, A, U.

KoHneuHo, eciau TEKCT HE OYeHb JJIMHHBIA, TO HE 0053aTelIbHO IOJHOE
coBnaaeHne. MoxeT okazarbcsi Ha BTopoM mecte O, a Ha TpeTrbeM E, HO B Imro-
OOM cllydae B MEPBbIX M BTOPHIX PsiaX OJMHAKOBBIE OYKBHI OYIyT pacmojiararh-
Csl HeIaJIeKO APYT OT JIpyra, U 4yeM OJmxke K Hadaiy (dem OOoJbIlie BEpOSITHOCTD
3HAKOB), TEM MEHbIIIE OYJIET PACCTOSIHUE MEX Y 3HAKaMHU.

AHaJlornyHas KapTuHa HaOJr0MaeTcs U JUIsS Tap coceaHuX OyKB (OUTrpaMMm) OT-
KpBITOTO TEKCcTa (HamboJiee yactas OUrpaMma pPyCCKOTO OTKPBITOIO TEKCTa -
CT). OnHako il MOTY4YEHUs YCTOMYUMBOM KapTUHBI JJIMHA aHATU3UPYEMOM MO-
CJIEIOBATEILHOCTH JOJHKHA OBITH TOCTATOYHO Oosbmioil. Ha cpaBHUTENHHO He-
OONBIIMX OTpEe3KaxX OTKPBITOTO TEKCTa 3Ta KapTHHA Kak-TO cMaszaHa. bonee
YCTOMYMBON XapaKTEPUCTUKOW OUTpaMM SIBIISIETCS OTCYTCTBHE B OCMBICIICHHOM

TEKCTC HCKOTOPLIX 6I/IFpaMM, KaK IOBOpAT, HAJIMYKUC 3alIPECTHBIX 6I/IFpaMM, nMcEe-
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IOIUX BEPOSITHOCTH paBHYIO mpakTudecku (. Bumgenu i BbI KorJa-HUOYIb B OT-
KpbITOM TekcTe Ourpammy bb, nuinu Ourpammel Buga: “rinacHas’” b; “npoden” b?
3HaHWE U UCIOJIb30BAHUE YKA3aHHBIX OCOOEHHOCTEN OTKPBITOIO TEKCTA 3HAUU-
TeNbHO o0serdaer AemudpoBanue mudpa nepecTaHoBKU U 3aMEHBI.

IIudp nepecranoBku. [Tonoxum X — MHOKECTBO OTKPBITHIX (COJepKa-
TeJIbHBIX) TEKCTOB B andasute . JIIMHBI BceX BO3MOXKHBIX OTKPBITHIX TEKCTOB
KpaTHbI BelIMurHE T. MHOXKECTBOM KIIFOUEHN SBJSIETCS CUMMETPUYECKAs rPpymia
noACTaHOBOK St ctenenu T, mas g =St onpenenum ¢yHkuuio mudpopanus fg
1oJI0KUB JUIA (i1,l2,...,i1) £X
fg(iviz,...it) = (I gyl g@)s-- 51 o(m);
noorpeaenuM fg Ha OCTaNbHBIX AJNEMEHTaX U3 X MO MpaBUIy: TEKCT X X ne-
JIUTCA HA OTPE3KU JUIMHBI T M Kaxabli 0Tpe30K JUIHHBI T mmdpyercs Ha KIroye
g MO0 yKa3aHHOMY BB 3aKOHY mudpoBanus. [locneqoBaTenbHOCTh, COCTaB-
JeHHas u3 OyKB 00pa30oB 3amuM(pOBaHHBIX CJIOB, ABJISIETCS MU(PPOBAHHBIM TEK-
CTOM, COOTBETCTBYIOIIMM OTKPBITOMY TEKCTY X W Kimrouy g. Jimsa mmdpoBanms
TeKCTa JIMHBI He KpaTHOU T ero nononHsoT OykBamu J0 JUIMHBI KpaTHOU T.

JemudppoBanue mudppa nepecranoBku. [[InppoBaHHbIN TEKCT 3aMKUCHI-
BaeTca B Tabiuiyy ¢ T cronmbmamu. [[jsi BOCCTaHOBIIGHUSI OTKPBITOIO TEKCTa
mudpa nepecTaHOBKU HaM HEOOXOJIMMO MEPECTaBUTh KOJOHKU TaKUM 00pa3oM,

YTOOBI B CTpPOKax MOSIBUJICS OCMBICJIEHHBIN TEKCT.
Paccmotpum mnpumep gemmdpoBaHus mudpa MEpecTaHOBKH BOCHBMHU

cToionoB (YuedbHoe mocobue «IIpuHIUNBI U METOIBI 3allUThl WHOOPMALIUK

[Tpockypun I'.B.). [TycTh mmdpoTekcT UMeeT Caeayromuii BUI:
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CormnocraBuM MepecTaHOBKE CTOJIONOB Tabnuily 8*8, mpu 3TOM mO-

CTAaBHM Ha TIEPECEYEHUH 1-TOW CTPOKH M ]-Or0 CTOJIOLA €IUHHMILY, €CIIU j-asi KO-

JIOHKA TIOCJIe 0OpaTHOM MepecTaHOBKHU JOJIKHA ClIe0BaTh 3a i-oi. Hama 3amaya
BOCCTAHOBUTH Ta0JIMILy, OTBEUAIOIIYIO TPABUIIBHOM MEPECTAaHOBKE CTOJIOIOB.

JlaBaiiTe Teneph MOMapHO MPUCTPAUBATh OJUH CTOJIOEI] K Apyromy. Eciu

MIPU 3TOM B HEKOTOPBIX CTPOKAX MOSBISIOTCS 3alpeTHbIE OUTpaMMBbl, TO CTOJIO-

IIbI HE MOTYT B OTKPBITOM TEKCTE CJIEOBATh APYT 3a JAPYIOM M COOTBETCTBYIO-

as KJIETOYKa 3a4epKUBAIOTCA. B Hamem npumepe 6-oi ctonberr He MOXKET Clie-

JI0BaTh 3a 4-bIM, T.K. HHa4Y€ B TEKCTE B MIEPBOM CTPOKE OYyJIeT MOApsI 1Ba Ipode-
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na. [locmotpum, Hanpumep, 6-yto cTpoky. Ecnu Obl 4-b1ii cTONOCL CrienoBal 3a
1-p1M, TO B TEKCTE ObLIM OBI CITOBa, HAaUMHaroecs ¢ b.

[Tocne mpocmMoTpa BceX CTPOK MbI OJIYYUM CIIEAYIONIYIO TaOIUILY:

1 2 3 4 3 5 7 2
1 X X X X X
2 X X X
3 X X
4 X x x X X X
3 X X X X X
(] X X X X X
7 X X X X X X
8 X x x X X X

Ecnu ObI TEKCT OBLI NOJJIMHHEE U CTPOK OBLIO ObI TOOOJBILE, TO B KAXA0U
CTPOKE M B KaXKJOM CTOJOIIE OCTajJoCh Obl POBHO IO OJIHOM HE 3a4€pKHYTOM
KJIETOUYKE U MepecTaHOBKa Obl1a Obl BOCCTAHOBJICHA.

B Hamieil TabGnuie MblI TOJBKO MOXEM YTBEpPXKIaTh, YTO 6-0 cTONOEI
cienyeT 3a 3-uM (0003HAUYUM 3TO COOBITHE CIEAYIOMUM o0pa3zoM 3—6), eciu 6-
oMl cTO0eI] HE ABIsIETCA MOCcaeAHUM. [{Jig 6-T0 cTOJIOIa MOXKET OBbITh JiBa Bapu-
aHTa MPOJOIIKEHUS

8

3 —26—=5
Ham Hago paccmorperh 06a U moctapaTbCsl OTCEATh JIOKHBIA BapUaHT.
Ecnu oTcesTh J0KHBII BapyaHT HE yAACTCs, TO HAJA0 MPOJI0JKAaTh 00a BapUaHTa
E§—=4 1
o -

I3 625227
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B utore IMoJIy4acM HCKOTOPOC ACPCBO BO3MOKHOI'O CICAOBAHHA CTOJ'I6I_IOB B OT-

KPBITOM TCKCTC.

e,

3362522238234 >31—>7

e o

g8 4 1—=7

R

1— 7

= 4

2—=7

1—=7

Kaxnoli BeTBU epeBa COOTBETCTBYET HEKOTOPAsl IEPECTAHOBKA CTOJIOLOB

I[anee IIPOBCPACM Ka)KIIBIﬁ BapHAaHT Ha OCMBICJIICHHOCTDb H IIOJYy4aCM IIPpaBUJIb-

HBIM BAPUAHT.

3562522284217

3amMeTuM, 4TO HE 00s3aTesIbHO ObLIO CTPOUTH JE€peBO 10 KoHua. Hampumep,

BeTBh 3— 6 —8 —4 —5 MOXHO OBLIO OTCesATh cpaszy. Pa3Be MOXKHO TpHU3HATH

OCMBICTICHHBIM CIICTYIOIINI ()parMeHT TEeKCTa.

316 |8 (4|5
q M B
m (v |e

& e |o

9 (T |® 0
r |v |m 3
K [a |T e
e [a |T a

Takast mporienypa oTcedeHusi BeTBeil Oblia ObI MPOCTO HEOOXOAMMa, €CIU OBl

CTPOK OBLIO TOMEHBIIIE, U JEPEBO ObLIO OBl COOTBETCTBEHHO rOpPa3/io BETBUCTEH.
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[IpenyioxkeHHYI0 IpoLenypy JErKko aBTOMAaTU3UPOBATH U CHEIaTh MPUTOJHOU
tst peanu3anuu Ha OBM. Anroputm nemudpoBaHus JOKEH COCTOSATH U3 CIIEIYIO-
IIMX STaIoB.

1. IlpenBapurensHas paboTa. AHaIM3UPYysS JOCTATOYHO MPEICTABUTEIbHBIN
00BEM OTKPBITBIX TEKCTOB MOCTPOUTHh MHOMXKECTBO 3aIIPETHBIX OUTPaMM.

2. IlpeaBaputenvHas pabora. COCTaBUTH CIOBaph BCEX BO3MOXKHBIX V-TPaMM
st v=2,3,...,d, KOTOpbIE MOTYT BCTPETUTHCS B OTKPHITOM TekcTe. Ynciio d BeIOMpaet-
Csl, UICXOJISl U3 BO3MOKHOCTEHN BBIUUCIUTEIHLHON TEXHUKH.

[Toctpouts Tabmuiy 8*8. [lpu 3TOM mepeduparoTcs MOCiIea0BaTEILHO BCE 3a-
MpETHBbIC OUTPaMMBI M JJI1 KaXJ0W OMpoOyeMoil OMrpaMMBbI - MOCJIEI0BATEIHLHO BCE
ctpoku. Eciam xoTst Obl B OJTHOM CTpOKE MEPBBIM CUMBOJI OMTpaMMBbl BCTPEUYAETCS B 1-
TOM CTOJIOIIE, @ BTOPOU B - |-OM, TO KJIETOUYKA 1 X j TAOJIHIIBI 3aUePKUBACTCSI.

3. BoiOpaTh HEKOTOPBIH CTONOEL B KaUECTBE HAYAIBHOI'O CTOJIOLA.

4. HavaTh npoueaypy NOCTPOEHHUS JIepeBa IyTEM MPUCTPAUBAHUSA K UCXOTHOMY
CTOJIOIY BCEX BapUaHTOB CTOJIOIIOB.

5. JInsg KaxXaoro MoJIy4eHHOTO BapuaHTa J100aBUTH €II€ OJIUH M3 OCTaBIIUXCS
cTosi61oB. Eciau XxoTs Obl B OTHOM M3 CTPOK TaOJHUIIBI BCTPETUTCA 3-TpaMMa, KOTopas
OTCYTCTBYET B CJIOBAPE PA3MEILEHHBIX 3-TpaMM, TO BAPUAHT OTCEUBAETCSI.

6. J1ns1 KaXJI0ro U3 HE OTCESIHHBIX BAPUAHTOB J00aBJIsieM elle OJUH CTOJ0eL U
MIPOBOJIUM OTCEB JIOKHBIX BAPUAHTOB MO CIOBAPIO PA3PEILICHHBIX 4-TPaAMM.

Ecnu cnoBapp Obl1 mocTpoeH TOJbKO At d<3, TO OTCEB MPOBOAMUTCA IyTEM
MPOBEPKU HA JOMYCTUMOCTh 3-TpaMM, BCTPETUBILUXCS B MOCIEAHUX 3-X CTOJONAX
Kax0u cTpoku. [IponoipkaeM 3ToOT mpouecc 10 MOJyYEHUs TOTHOM ITEPECTAaHOBKHU.

Hwmxe, B Tabnuiie, mpuBeACH BOCCTAHOBIICHHBIN JIJISI HAILIETO TIpUMEpPa TEKCT.
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JlanpHeliiee pa3BuTHE MUQPPHI MEPECTAHOBKHU MOJIYYHIN TIPU OCYILECTBICHU-
€M HJIeU HENPEPHIBHOMN JIOKAJTBHOW MEPECTAaHOBKU CHMBOJIOB OTKPBITOIO TEKCTA IO/
JNEUCTBUEM YIIPABJISIONIEH MOCIEA0BATENBLHOCTH. {11 OCYILIECTBICHUSI IEPEMEIINBA-
HUSI 3HAKOB OTKPBITOTO TEKCTa B MaMSTH KM(paTtopa 3allOMUHAIOTCS OTAC/IbHBIC 3HA-
KM TEKCTa U MPOBOJMUTCS 3aJIepKKa UX Nepeiladyr B TUCKPETHOM BpeMeHU. BBenem mna-
paMeTphl N1 U Ny, TaK, 4TO n=n;+Ny. B 3TuX mudpax i-i 3HaK nepegaBaeMoro coooiie-
HUS TICPECTABIACTCS B IIM(DPOBAHHOM COOOIIEHUH Ha J-€ MecTo, rae i-Ni<j<i+n; .
VYpaBisionyo Mmocjaea0BaTeIbHOCTh BPEMEHEM 3aJICPKKUA CTaparoTCs BHIOPATh Tak,
9TOOBI BPEMSI 33JIePKKHU KaKJI0I0 CUMBOJIA OBLJIO CIIy4YalHOW BEJIMYMHOW C paBHOMEP-
HBIM PAaCHpEACIICHUEM, TO €CTh BEPOSITHOCTh KaKI0To (PMKCHPOBAHHOTO 3HAYCHUS

BPEMEHH 3aJICP)KKH JIOJKHA ObITh Om3ka K 1/n.
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HIndpyrommii aBTOMAT CKOJIb3s1IEH EPeCTAHOBKH

PaccMmoTpum cxemy mm@pyromiero aBromara, o3BOJISIFOIIETO MPU MOAXOASIICH
YIIPABJISIIOMIEN MOCJIEA0BATEIIbHOCTA PEATU30BATh MPOU3BOJIBHBIA W CKOJIB3AIICH

IIEpECTaHOBKH, puc.7.1.

(]
o
\ B

[P

y "

1

th . B2 ——— ) 1

Y

Puc. 7.1. Cxema peanuzaiuu mudpyromero aBToMara CKoJib3s11el MepecTaHOBKU

Ha Bxon y3na dopmupoBanus 3anepxkku (Y®3) B kaxaoMm Takte t

IMogacTCs BCKTOP

V3en (popMHpPOBAHHUS 3aepKKH sABIseTCs KoHeunsM astomatem ( F1, F {1,..., n},0

, A), MHOXXECTBOM  COCTOSSHUH  KOTOPOTO  SIBJISIETCS MHOXKECTBO BCEBO3MOXK-

. t t
HBIXJIBOMYHBIX BEKTOpOB - 3amojHeHui X(t)=( x ,...,x ) HIOKHETO HaKOUTEIIS.

B takTe t BeipabaThIBaeTCs HATYpaIbHOE YUCIIO — 3HAUCHHE 3aICPIKKH.
t

y,—max X,y el =TT Y=yt -1
1

n
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HpI/I 9TOM aBTOMAT IICPCXOAUT B CICAYIOIICC COCTOAHUC!

. ‘().1;}/.+-|
2. of Wil TP ( ,
‘.\', » € '2 ..... }/'.’/‘vl ..... n

—

3HaKU OTKPBITOrO TEKCTA 3aMMCHIBAIOTCS HA HUKHHUM HaKONUTENb. B nmuHUIO B t-
OM TaKT€ MOCHIIACTCS 3HAK OTKPBITOTO TEKCTA, 3AMMCAHHBIN B TYEUKE C HOMEPOM.

CocrosnHus aBToMarta X (t) sSIBISIFOTCS UHAMKATOPaMU, MTOKA3bIBAIOIIMMHU KaKHUe

U3 3HAKOB OTKPBITOT'O TEKCTA €I€ HE CYUTAHBI C HIPKHETO HAKOTTUTEIIS.
Jlns 3ammdpoBaHusl MOCIEAOBATENbHOCTU Ly, ..., 72,11 MOCTYMaOT cleayronmm
oOpa3zoM. CHavasa 3alrchblBa€M B HHKHUK HAKONUTENb NEPBbIE N1 3HAKOB OTKPBHITOIO

TCKCTa

(tnl ) 1tl101 e 10)

OnHOBPEMEHHO aBTOMAT YCTAHABIMBAETCS B HAYAJIBHOE COCTOSIHHE

x(1)=1(0,...,0). -

[Tocne storo aBromar Y®3 HaunHaeT paboTaTh MO ONMMCAHHOMY BBIIIE 3aKOHY
110 TEX TOP, MOKA B HAKOIUTEIb HE MOCTYMUT MOCIAEAHUM 3HAK ty OTKpbITOrO TeKcTa. C
MPEKpaAlICHUEM MOJA4YM HA HAKOMUTENb 3HAKOB OTKPBITOTO TEKCTA MPOUCXOAUT Ipe-
KpalleHue MoJaur €IUHUL] HA HAKOIUTENIb-UHINKATOP. B ocTaBuieecs Ny TakTOB Ipo-

HU3BOAUTCA CHUTBIBAHUC 3allMCaHHON B HAKOIUTEIIE I/IH(l)OpMaLII/II/I.

[Tpu pacumdpobiBanuu Y D3 paboTtaer 1mo Toi ke cxeme, TOJIbKO BMECTO CUH-

THIBAHUS HEOOXOAMMO OPTaHU30BBIBATH 3aITUCh WH(OPMAITUN BO BTOPON HAKOTIUTEIIb.
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OcoBeHHOCTH paboTel Yd3
B kammoM TakTe ! (3a HCKTHYSHHEM MOCTIeIHHX /1) TAKTOE) B HAKOMHTEIE-
HHIHKATOpEe X (t) samucaHo poBHO n; eIHHHN. [Io3TOoMy B TakTe [ BelHIHHA

3a7Iep:KKH MOKeT IPHHHMATE TOIBKD OHO H3 /1) 3Ha4eHHH B HHTepBate {1,..n}. B

YACTHOM caydae, Korma n=1, ambo m;=n VYD3 EBEpadaTEEaeT NOCTOIHHO

3HAYEHHA 3aJepKKH 3 =1 H 3 =» COOTBeTCTBeHHO. JIerko BHIeTh, UTO
i A

pesyAsTHpYIOMee IIpeoOpasoBaHHe OTKPBITOrO TekcTa JelcTBHIeIBHO OyaeT

MHPPOM CKOIB3AMEeH MepecTaHOBKH. Ycoaoeme y =1.t=1.2.... oDecledHBaeT

NoCcTOSHHOe CYHIBIBAHHE BO BceX TaKIaxX, a yCIOBHe 1,' =1 orpaHHYHEBaeT
BeTHIHHY 3aJePAKH § <1

IIpumep, nosicusirommii padoty mu@pyoIero aBToOMarTa cKoJb3sIeil epecTaHOBKH
Bo3eMem niia npumepa n=7, n1=3, =4
Ha Bxon Y®3 Ha kaxaom miare t paboThl mK(pyroiero aproMara mnojaaeTcs

BEKTOP

y=(y.y ] B JInHeHOM peructpe cusura (JIPC), puc. 7.2.

Y
—_
-]
i
<
ot

Puc.7.2. JIuHeHbIi perucTp caBura

MpbI Hageemcs, YTO YHATATENb CMOXET HAIMCATh IMOCIEI0BATEIBHOCTh COCTOS-
HUM JTaHHOTO JIMHEHHOTO PEerucTpa CABUIa, C MOMOIIBIO KOTOPOil oOpasyercs ynpas-

JSOIAs MOCeI0BATEIbHOCTh MU (PYIOLIEro aBTOMATa.

bynem 0603HauaTh Ha KaXa0M I1are padoThl MUGPYIOMIETO aBTOMAaTa MOCIeI0-

BaTeIbHOCTh Y1,Y2,...,Y, (B Hamem ciydae Y1,Y2,...,Y7), noctynatouryto ¢ JIPC, kak
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«Y», a MmocienoBaTeIbHOCTh equHuI] X1,X2, ..., Xn (B HameM ciydae Xi,Xa, ..., X7)
Kak «1». B HibKHEH cTpoke OyeM 3amuchiBaTh 3HAKW OTKPBITOTO TEKCTA, HaXOsIIIre-
Cs Ha JAHHOM IIare B HI)KHEM HaKomuTelle Imu@pyroiiero apromara iy, to, ..., # (B
HamieMm cirydae ty, tp, ..., #7). PaccMoTpum nomaroso padboty mudparopa npu KOHKPET-

HBIX YCJIOBHAX.

1-# mar 2-# mar
110 1 0 11 T 0 1 0 1 0 1
M1 101 0 0 0 0 L1 01
Iy L I 0 Ll : £ I I
3-H mar 4-F mar
P10 0 1 0 1 1 TU1L0 0 0 1 0
""m1:0 1 0 1 0 0 "ML 1 0
B2 IS T S 1 0 [ A P T T
5-H mar 6-H mar
1 0 0 0 o0 1 :1: "M 1i1.0 0 0 0 1
"1 o0 o0 o0 1 o:i1:i "M 1:l1 00 1 0
Loty ottt b b g ~ L g L L L h
7-H mar 8-H mar
"™ 1 0 1 0 0 0 /1°: ™1 0 0 1 0 0 1
"m0 1 0 0 0 0 :1; "m0 0 1 0 0 0 0

0 t, t t, t f, .t 0 0 t t ty t ot

Ha xaxxioM 1mare mMbl MCKajdd HauWHAas ¢ JICBOTO Kpasi M W[ HAlpaBO MEPBOE
coBmajieHue B cTpokax “Y” u “1” (1 B o0eux cTpokax) u s yno0cTBa 0OBOIUIU ITOT
cTosidell. DJEMEHT OTKPBITOIO TEKCTa, KOTOPBIM OKa3ajcs B BHIOpAHHOM CTOJIOIE
YXOJIUT B JIMHUIO. TakuM 00pa3om, B HaIlleM MPUMEPE, MOCIET0BATEILHOCTD YIIEAIIas

B JINHUIO UMEET CHEAYIOINMN BUL: 1o,t4,15,t6,11,17,13,18
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Onucanue NporpaMMHOM peau3anum

J171s1 BBITIOJIHEHHUS J1a0OpaTOPHOU pabOThl HA KOMIIBIOTEPE HEOOXOANUMO YCTaHO-
BUTH NPOrpaMMHBII Moysb XY -Mover.

1) Crpoka MeHwo B paHHON mporpaMMe MEHIO COCTOMT U3 TPEX IYHKTOB:
Mudposanue, Bua, [Tomomps. HeoOXoauMbIil TyHKT MEHIO MOXHO BBIOpATh, MIEIK-
HYB I10 HEMY JIEBOW KHOIKOW MBIIIH, WJIA C TOMOIIbI KHOTIOK KIIABUATYPhI «BIPABOY,
«BJIEBO», HaXKaB miepen 3TUM (yHkiuoHaneHyto kiaBuiry «F10». Ilocne Toro kak
M0JI30BaTENb BBHIOpAl HEOOXOAMMBIA €My MYyHKT MEHIO, OTKPOETCS HHCIAJIAoIIee
MOJIMEHI0. PaccMOTpUM MyHKTHI MEHIO MOAPOOHEE.

® [llugposanue. I1yHKTHI HUCIIAAIOIIETO MEHIO MOXKHO BBIOpATh JIMOO JIEBOM
KHOIIKOW MBIIIH, JTUOO KHONKAaMHU KJIaBUATypbl «BBEpX», «BHU3». PaccmoTrpum mo-
ApoOHEe MyHKTHI OJIMEHIO.

- PenaktupoBanue mapamMeTpoB — 3Ta (DyHKIMS MEHIO MO3BOJISIET 33]1aTh HEOO-
XOJIMMBIE TTApaMEeTPhI B MOJie OKHA porpaMmbl «IlapameTps! mudparopay;

- [lInudpoBaTh — BEIOOP ATOTO IMyHKTA MEHIO 3aITyCKAET IMpoiiecc mu(poBanus;

- JemmudpoBanue — BRIOOP 3TOr0 MyHKTa MEHIO 3aIlycKaeT mpoiiecc Aemmudpo-
BaHUS;

- Brixoa — 3aBepiueHue paboThl MPOTPaMMBI.

® Bud. DTOT MyHKT MEHIO TIO3BOJISIET BHIOpaTh BHEIIHKUM B TTporpamMmbl. Hu-
K€ TPUBOJATCS ITyHKTHI IOIMEHIO:

- [Tapamerpsl — BBIOOp 3TOr0 MyHKTa MEHIO MO3BOJISIET HCIOJIb30BATH IOJIE
«ITapameTtpsl mudpaTopay, ONMUCAHHYIO HIKE.

- Cxema mm@paropa — BBIOOp 3TOr0 MyHKTa MEHIO MO3BOJISIET HAOJIOAATH
CTPYKTYPHYIO cXeMy U PYIOIIETr0 aBToMara.

- CTpoka cOCTOSIHUS — BBIOOp 3TOTO MyHKTa MEHIO TO3BOJISIET HA0II01aTh CTPO-

Ky COCTOSIHUS, OITMCAHHYIO HHUIKC.
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2) IlaHeJ b MHCTPYMEHTOB

Bo3mokHO, monbp30BaTenio OyAeT y1o0Hee BOCTIONb30BaThCs MaHEIbI0 HHCTPY-
MEHTOB (TaK Ha3bIBAEMBIMHU «KHOIIKAMH»), BMECTO paboThl ¢ MeHo. «KHomkmw» ny0-
JUPYIOT HEKOTOpbIE MyHKTHI MEHIO, HO BbIOpaTh «KHOIIKY» ropas3io yaoOHee, yeM
IMYHKT NOAMEHI0. JlJI1 3TOro HEOOXOAMMO MPOCTO IIEIKHYTH 10 BHIOPAHHON KHOIIKE
JIEBOW KHONIKOM MBIIIU. PaccMOTpHUM «KHONIKW) CIIEBA HANPABO:

® «A», BBIOOp ATOW KHOINKHM NO3BOJISIET MOJYYUTh PE3YNbTAT AHAJIOTHMYHBIN
MYHKTY MeHIO: Bua-IlapameTpsi;

e «Cxema mmugparopa » — BEIOOP 3TOM KHOIKH MO3BOJISIET MOJYYUTh PE3YIbTaT
aHaJIOTUYHBIA MYHKTY MeHIo Bun- Cxema mudparopa;

® «CTpoKa COCTOSIHUSI» — BBIOOP 3TOM KHOIIKH MO3BOJISIET MOJYYUTh PE3yJbTaT
AQHAJIOTUYHBIN ITyHKTY MeHI0: Bua- Ctpoka cocTtosHus;

o «PenaktupoBaHue mapaMeTpoB» — BbIOOP 3TON KHOIKH MO3BOJISIET MOJYyYUTh
pe3ynbTaT aHAJIOTMYHbIN NYHKTY MeHI0: [llnudpoBanne-PenaktupoBanue napaMeTpos;

o «IlludpoBate» — BEIOOP ITOW KHOMKHU MO3BOJISIET MOJIYYUTh PE3YNIbTAT aHAJIO-
rudHbIi TyHKTY MeHio [lludpoBanue — udposats;

o «JlemmppoBaTh» — BEIOOP 3TOM KHONKH MO3BOJISIET MOJYUYUTh PE3YNIbTAT aHA-
noruyHbli myHKTY MeHto [lludposanue — [emmdpoBars;

o «IIpepBaTh» — BIOOp 3TOM KHOIKH MO3BOJISET MPEepBaTh Mporecc o0padboTKu

JTaHHBIX (MM(ppOBaHKUE UK ACIIU(PPOBAHKE).

3) Ctpoka cocTostHUSI

Ctpoka cOCTOSIHHSI HAaXOJIUTCSI B HUKHEW 4acTu OKHA nporpammel. Ha Hell BbI-
BOAUTCS MH(OPMALIKS O COCTOSIHUU TPOTPAMMBI:

o «llIudporanne METOIOM CKOJIB3SIIEH MEPECTAHOBKMU» — 3TO COOOILIEHUE YKa-
3BIBAET Ha TO, YTO IIPOrpaMMa roToBa K padoTe.

® «3aBepiieHo ... %» — UHAMKAIUsA 00beMa BBIIOJHEHHOM paboThl IpH 3a-

UG pOBaHUU WIH PACIIM(PPOBAHUH.
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4) Onucanue mosieil OKHA MPOrpaMMbl

e [lapametps! mudparopa

- N1 — yKcIio 3HaKOB, KOTOPBIE 3AMMCHIBAIOTCS B HUKHUN HAKOMIUTEh IEPBBIMH;

- N2 — ocTanbHbBIE 3HaKH (Bcero ux 127);

- OTBOJIBI peructpa — Touku chema JIPC;

- HayaJbHOE 3alojJHEeHHe — HavanbHoe 3anoiHenue JIPC, xotopoe mosb3oBa-
TEJb MOXKET U3MEHSITb.

e BXoaHOM IMOTOK

- TI0JIe, B KOTOPOM OTpa)KaeTcsl MMsI TEKCTOBOTO (paiisia, copepkaHre KOTOPOTO
HYKHO ¢ poBaTh/pacmudpoBars;

- KHOTIKA «OTKPBITh» — IPU HAKATUU Ha 3Ty KHOIKY OTKPBIBAECTCSA CTAaHJAPTHOE
st Windows okao «OTkpbITHE (haiinay,

- TEKCT — cojiepKUMoe (aiina, OTKPHITOro Juisd U poBaHus/paciinppoBaHus;

- OUTOBBIN MOTOK — MOOUTHOE MPEACTABICHNE CUMBOJIOB BRIOpAHHOTO (haiiia.

® Brixo1HOM NOTOK

- 1I0JIe, B KOTOPOM OTpPa)KaeTcsi UMsI TEKCTOBOTO (paiisia, copepkaHre KOTOPOro
HY>KHO paciin@poBaTh/mudpoBath;

- KHOTIKA «OTKPBITh» — MIPU HAKaTUU HA 3Ty KHOTKY OTKPBIBAECTCS CTaHIAPTHOE
s Windows okao «OTkpbITHE (haiiiay,

- TEKCT — COZIEpKUMOE (paiiina, OTKPHITOTO Juisl paciinpoBaHus/ M (POBAHUS;

- OMTOBBIN IMOTOK — MMOOMTHOE TIPEJICTABICHNE CHUMBOJIOB BRIOpAHHOTO (haiiia.

4. O0opy10BaHHe U MATEPUAJIBI
Jl1st BeIOSTHEHUST pPaOOTHI MOTPEOyeTCs:
- kJ1acc nepcoHanbHbIXx DBM He Hmke Pentium-4, kiaccHast 10CKa, MEIT,

- omepanuonHas cuctema Microsoft Windows, mporpamMMHOE — CpEICTBO
labWork6.exe

5. Yka3anuda nmo rexHuke 0e30macHoOCTH
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TpeboBanus 0€30MaCHOCTH NIEPE] HAYAJIOM PadoT:

— SAIIPEHIAETCS: mnepeoneBarhcsi, TMOJB30BATHCS OTHEM, KYpPHUTh,
OpUHUMATh TUILY B 1abopaTopuu;

— yOeauThCs B IEIOCTHOCTH DJIEKTPUUYECKHX PO3ETOK M  Pa3beMOB.
3anpemaercs padoTaTh C HEUCHPABHBIM 3JIEKTPOMHCTPYMEHTOM, pa3OuBaTh U
CaMOCTOSTENIbHO PEMOHTHUPOBATh €T0;

— B JabopaTopru HEOOXOAMMO OBITh B CMEHHOU 00YBH;

— BKJIIOUEHUE KOMIIbIOTEpa MPOU3BOAUTH TOJBKO TMIOCIE TOTYYCHUS
JOITyCKa TI0 BBITIOJHSEMON paboTe U pa3pelieHus MpernoaBaTeis Win JJadopaHTa.

TpebGoBaHus 6€301aCHOCTH BO BpeMsl pabOTHhI:

- BBINIOJIHSSL 1a0OpaTOpHyI0 padoTy, CTYIEHTHI OOsI3aHbI HCIOJIb30BaTh
TOJIBKO BBIUMCIUTENBHYIO TEXHUKY, IepudepuiiHoe 000pya0BaHNe, COSTUHUTEIbHBIC
Ka0enu, U3MEpPUTENIbHOE 000PYJOBaHHUE U JUCKEThI, HEOCPEICTBEHHO OTHOCAIIUECS K
JaHHOMY JTAOOPaTOPHOMY 3aHSITHIO;

— HNOJKIIOYEHUE M OTCOCAUHEHHE COCTABJISIIOIIMX BBIYUCIUTEIBHOTO
KOMIUIEKCa MPOM3BOAMTH TOJIBKO  MpPHU TOJHOM CHSTHUM HANpsHKEHUS CO BCEX
COCTaBIISIOIINX BBIUMCIUTEIFHOTO KOMITJICKCA.

TpeOoBanus 6€30MACHOCTH IO OKOHYaHUH pabOTHhI:

— 0 KOMaH/ie IpernoaaBaress CTYASHTbl 00513aHbl BHIKIIOUUTH KOMIIBIOTEP
Y COCTaBJISIONINE BHIYUCIUTEIHHOTO KOMILICKCA,

— pabouee MeCTO MPUBECTU B MOPSJIOK.

6. 3aganus

1. Jlna BbImosiHEHHsS Ja0OpaTOPHOM pabOThl HAa KOMIBIOTEpE HEO0OXOAUMO
YCTaHOBUTH IpOrpamMMHbIid Moy XY-Mover.

2. BeInoJHUTHE HaYaJIbHBIE YCTAHOBKHU MIKU(paTopa, COrJIacHO IPUMEPY.

3. 3arpy3uTth (aiin A mmdpoBaHus.

4. TlpousBectu mmdppoBanne WHOOPMAIIUU C UCMOJIB30BAHUEM IHU(Ppa CKOJb-

3sII1Iel IepeCcTaHOBKHU, COXPAHUTh MUGPPTEKCT B daiise.
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5. Omucaths B oT4ETE Mpolecc MHUPPOBaHUS U paclin(pOBaHUS JTaHHBIX C UC-
M0JIb30BaHUEM MporpaMmMbl-amysisitopa XY-Mover. [Ipoananu3upoBars MOJIy4eHHbIE
JlaHHBIE.

6. Bxirounts B oTueT 0 1abopaTOpHON paboTe OTBETH HA KOHTPOJIBHBIE BOIPO-

CHI, BI)I6paHHI>Ie B COOTBCTCTBHUHU C HOMCPOM BapHUaHTA4, YKA3aHHBIM IIPCIIOAABATCIICM.

7. Conep:xaHnue oT4eTa

OTyeT JOJKEH coaepKaTh:

1. HaumenoBanue paboThI, 1IEJb.

2. IlocnenoBatenbHOCTh ICUCTBUM MPU BBIMTOJHEHUH KaXI0T0 33/ IaHMS.

3. BeIBOBI 110 BBITIOTHEHHUIO JIAOOPATOPHOU pabOTHI.

8. KoHTpO/IBHBIE BONIPOCHI

Homep KoHTpoIsHEIE BOOPOCHI
EAPHAHTA
5 ~
1.5.7. [Tomenmy mHGPOBAHEE METOLOM FAMMHEPOBAHHA ABIAeTCE HAHOOISEe [I0DH0 IAIITHNM
3.9.18,28 1718 BEICOKOCKOPOCTHEIX MTHHHEH TelleKoMMYHHEAITHOHHOH cBA3HT
2468 Kaxue obmme TpedoBanus, MpeIsABIAIOTCT K raMMe mmdgpa’
20,2224,
26,30
11.13.15,
10.17.19 [TpHBegHTE IPHMED, NOACHAKMHA padoTy WHOPYIOMETo aETOMATA CKONBIAMEH
. y— T—" P -
27 NepecTaHOBKH IpH n=>5, ni=2 n2=3.
12,1416
21.23.25. Kpareo onHomite paboTy CXEMEl PeanHzalHl IHDpa CRoIbIANIEH IepecTaHOBKH.
29
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9. Cnucok JAUTEPATYPhbI, peKOMeHHOBaHHLIﬁ K HCIIOJIB30BaHHUIO 110 IlaHHOﬁ TEME

1. Kyxk, A.IL, XKyk, E.IL., Jlenemkun, O.M., Tumomikun, A.W. 3anura uadop-
Maruu: YaeoHoe nocodue ans 6akanaBpoB [Texct] / A.IL XKyxk u ap. — M.: UHOPA-
M, 2015. -392c.

2. lllanbrun, B.®. 3amuTa koMmboTepHOol nHGopMaruu. IhHEKTUBHBIE METO-

ne1 1 cpeactBa [Tekct] / B.®. [llanprun — M.: JIMK Tlpecc, 2012. — 544 c.
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JIABOPATOPHAS PABOTA Ne8

N3YYEHUE TPOT'PAMMHBIX ITPOJIYKTOB 3H.
IMPOI'PAMMA PGP (Pretty Good Privacy)

Heab padorbl: O3HaKOMIIEHHE C OOIMMH MPUHIMIIAMHA TOCTPOEHUS U UCIIOJNb-
30BaHUs MPOTPAMMHBIX CPEJCTB 3allUThl HHPOPMAIMH, B YACTHOCTH C MPOTPAMMOI
PGP.

OcBoenue cpenctB nporpamMmMHoi cuctembl PGP, npenna3HaueHHbIX JJIS:

e mudpoBaHUs KOH(UIECHUMAIBHBIX PECYPCOB M pa3rpaHUUYEHHUs JOCTyHa K
HUM;

e oOecrneveHus LEeTOCTHOCTH MH(POPMAIIMOHHBIX PECYPCOB C MOMOIIbIO MeXa-
HU3Ma 3JIEKTPOHHOUN LH(PPOBOM NMOAIHKCH;

¢ HAJCKHOI'O YHHYTOXKCHHUA OCTaTOYHOU KOH(I)HI[GH]_II/IEUIBHOI?I HH(i)OpMaIII/II/I;
¢ CKPBITHA IIPUCYTCTBHUA B KOMHLIOTGpHOfI CHCTCMC KOH(bHIIGHHHaHBHOﬁ HH-

dbopmaliu ¢ MOMOIIBIO BUPTYaATbHOTO JUCKA.

e Jlist BBIMMOJTHEHUST 1aOOpPaTOPHOM pabOTHl MPH OTCYTCTBHU Ha KOMITBIOTEpE
nporpammbl PGP ee He00Xx01IMMO MHCTAITUPOBATh.

o MHcTausIIMOHHBIN (haiiil mpuiiaraeTcs K ONMMCAHUIO JTA0OpAaTOPHOU pabOThI

PGPfreeware602i. BeiOpath aJis1 yCTaHOBKHU TOJBKO CIAEAYIONINE KOMIOHEHTHI:
e PGP 6.0.2 Program Files;
e PGP 6.0.2 User’s Manual;
e Unconfigured PGP 6.0.2 Client Install;
e PGPdisk for Windows.

Ha Bompoc nmporpammbl yCTaHOBKH O CYLIECTBOBAHUHU KJItOUeH OTBETUTH «Her», a Ha

BOITPOC O HEOOXOIMMOCTH TIEpe3arpy3Ku CUCTEMBI — «J{a».
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Onucanue JadopaTopHoii padoThI

Bo3moxknoctu PGP 6.0

OcHoBHbIe 331aun nporpammbl PGP — mudpoBaTth (aitiibl U moyTOBBIE COO0-
IIICHUS, 3aBEPATh UX AJICKTPOHHBIMU TOAMUCIMHY, TTOJTHOCTHIO YHUUTOXKATh (haliiIel Ha
mucke. Kpome atoro, PGP nipenocrasisier cieayromye BO3MOKHOCTH:

—  XpaHEHHWE OTKPBITHIX KIIFOUEH Ha y/IaJ€HHOM CEpBepe;

—  HCTOJB30BAHHWE TPEX CUMMETPUYHBIX AJITOPUTMOB IMIM(PPOBAHHUS H JBYX
ACUMMETPUYHBIX;

— deTelpe cmocoba 3amycka: E-mail plugins, PGP tray, PGP

tools, KOHTEKCTHOE MEHIO;
—  pa3deieHue KIuei;

- YCTAaHOBKA YPOBH: BAJIMJAHOCTH KJII0O4Ya U JOBCPHUA BJIAACIbIOY KIIIO4a.

PGPkeys
Oto mporpamMma, Bxoasmas B coctaB PGP 6.0, u obecnieunBaromast paboTy c

KJIrouamu, puc.8.1.

49 PGPkeys =] E3

File Edit “iew FEeyz Server Groups Help

Zxdgoregr =N

Keys | " alidity | Trust | Size | Description -~
= % Amir Mahmutoy <amilbabap@mail s Emmme 204871024 DH/DSS key pair
=1 Amir Mahmutoy <amirbabap@mail i Usger D
5---?_, Amir M ahmutory < amirbabawieimail. D55 exportable signature

@ Bill Elanke < wib@Epgp. com3 —— 4096/1024 DH/DSS public key

@ Chanda Groom <chanda_groom{@nai.com: — 2048/1024 DH/DSS public key

2= Chiristie Fluken <christie(®2pgp.com> — 2048/1024 DH/DSS public key

@ [Damon Gallaty <dgal@pap.coms — 3072A024 DH/DSS public key

@ [ Young <dj@pgp.com: 2048/1024  DH/DSS public key

2= Franciz . Brennan <fbrennant@pap.coms — 2048/1024 DH/DSS public key

2= (Galleo Solorzano <galilec@pap.coms — 2048/1024 DH/DSS public key

@ Jazon Bobier <jason@pgp.coms — 2089/1024 DH/DSS public key

&= Jeff Harell <jeff(®pgp.com: — 2048/1024 DH/DSS public key

&= Jon Callaz <jon@pgp. coms — 3072A024 DH/DSS public key

= % Konstantin Ediyonkin <eks41@mail.ru> Emmme 204871024 DH/DSS key pair

e/[COCOOCOCOODOOEEeS

=T Konstantin Edmonkin <eksd1 Gmail s User D
f_. F.ongtantin Edmonkin <eked1@mail i D55 exportable signature
a3 T Y, [ o A PR N [ SR 1. Py T — A0 T L] S T e N N PeeTy hl
4| |c 3
| 1 signature(z) zelected | i

Puc. 8.1 Oxno PGPkeys
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B menro File comepskatcst 1Be KoMaHabl, 0J{Ha U3 KOTOpbIX EXit, mpyras — Send

Key Shares mo3Bomnsier mocnarh JOKaIbHYIO KOHIO Pa3AeICHHOTO KJIF0Ya IO CETH.

Menro Edit kpome 0ObIUHBIX KOMaH;I COEPKUT KoMaHay Preferences, kotopast

CITYKUT JIJIS 3a/IaHKsI HACTPOEK MPOrpaMMBbl, puc.8.2.

PGP Preferences 7 x| |

Generall Filez I Email I Servers Advanced |

— Encryption

Preferred algonthm :

Allowed Algorithms
{ ¥ CAaST ¥ IDEA ¥ TipleDES

 Truzt Model

I Display marginal walidity level
I Treat marginally valid keys as invalid

¥ warm when encrpting to kevs with an ADK

— Export Format

" Compatible " Complete

0k I OTreHa | Cnpaeka

Puc. 8.2. Oxuo PGPPreferences

C momoripio MeHI0 VIEW MOXHO 3ajaTh OTOOpa)kaeMble Ha SKpaHE CBOWMCTBA

KJIFOUEH.

Komanasl menio Keys

Sign — mo3BosIseT MOAMKUCATH CBOMM 3aKPBITHIM KJIFOUOM OTKPBITHIC KITFOUH JIPY-
I'HX MOJb30BaTesei. TeM caMbIM Bbl MOYKETE IMOKa3aTh, YTO JOBEpsETE BaICibIly HC-
MOJIB3YEMOr0 KIIF0Ya, TO €CTh KIFOY JCHCTBUTEILHO MPHHAICKUT Biaaebily. [Ipu
3TOM MOXKHO 3aaaTh Moaudukaropsr: 1) Non Exportable — mist mokaneHOro Habopa
kitoueid; 2) Exportable — 3aBepeHHBIM KITHOY OTChUTaeTCs Ha cepsep; 3) Meta-
introducer Non-Exportable — noBepsieTe He TOJIBKO BaAebIly, HO U JIFOOOMY JOBE-
penHomy uM Kirouy; 4) Trusted Introducer Exportable — Bb1 goBepsiere Biamenbiry

MOJNUCHIBATH KIIFOUH, PUC.8.3.
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PGP Sign Key EHE

By zigning the zelected user 1D[z), you are certifving bazed on your own direct first-hand knowledge that the key(s]
and attached uzer 1Dz] actually belong to the identified Lzers).

Before zigning, make sure the key(z) were given ta you in a secure manner by the owner or you have verified the
fingerprirt with the avwrer,

Fev/Uzer Mame | Fingerprint
C=1 K orstantin E dwonkin <eksd! @mailie 9441 OFCT BD2C 8710 97CE A10F B2BS 2245 05R9 5550

1| | H
— Sighature Type Ewpiration
& { % Never

&y € Exportable " Date: |1D_DE.EIEI "I

& tetadntroducer Non-E sportable

f.., € Trusted Introducer E xpartable

Damain restriction ;

Fewer Ehnicesl aK I Caneel | Help

Puc.8.3. Oxno PGP SignKey

Set as Default Key — Ha3HaunTh TaHHBIA KITIOY KJIFOYOM 10 yMosrdanuio. Add
Name/Photo/Revoker — mo3Bossier 100aBUTh K CBOMCTBAM KJIrOYa MM Biajeiblia,
HUMEIOIIETO IPaBO OOBSIBUTH BAlll KIIFOY HEICHCTBUTEIHHBIM.

Revoke — 00bABUTE KITIOY HEENCTBUTEIBHBIM.

Reverify Signatures — nposeputh curHatypy (IpaBHILHOCTH) KITHOYA.

New Key — 106aBUTb HOBBII KJTHOY.
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Key Generation Wizard

What name and email address should be associated with this key
pair?

By lizting your name and ermail address here, you let your
correzpondents know that the key they are uzing belongs to wou.

Full name:

A nir b ahirmutos

Email address:

Iamirbabay@mail.ru

< Hazaa I Hanee > I OTMeHa | Cnpaska
Puc. 8.4. Oxno Key Generation Wizard

Share Split — paznenuTh K1Y MEXKTy HECKOIBKHUMH BIIAACTbIIAMHU.
Import/Export — uMnopTupoBaTh/IKCIOPTHPOBATH KITFOY U3/B TEKCTOBKIH (haiin. Key
Properties — cBoticTBa (ipu 3TOM MOJKHO 33J1aTh CTEIEHb JOBEPHs, BaIU-

HOCTb KJIt04a), puc.8.4, 8.5.

DJ Young <dj@pgp.com> [Ed E4 [ll DJ Young <dj@pgp.com> 2| x|

General |Subkeys| General Subkeps |

Walid from | Expires | Size |
Mewer 2043

Twpe: [DHDSS
Size: IW
Created IW
Expires : W

Cipher: |CAST

¥ Enabled THEw BEvnke Eemave

— Eingerprint
| D350 37F2 3752 7382 BDAF DSEE BE1B EBFA FRAE 3AED

 Trust kModel
Invalid W alid Untrusted J— Trusted

Jakpeme I Cnpaeka | Jakpeme I Cnpaeka

Puc. 8.5. CBoiicTBa Kiroua
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B mento Server cocpenotoueHsl KOMaHABI 711 paOOTHI C YAAJIGHHBIM CEPBEPOM

KJIIOUEH.

Komanma Send to mo3BoiseT mociaTh KJIIOYM Ha BEIOUpaeMbIii cepBep, puc.8.6.

PGP Keyserver Progress

Cannecting to certzerver. pap.com

|y

=}
Puc.8.6. CoenquHenue ¢ yJaieHHbIM CEPBEPOM

[Tpr momom KoMaHasI Search Mo>KHO MONBITaThCS HANTH Ha YIAJICHHOM Cep-

BCPC KIIIOY, 3aaB COOTBCTCTBYIOIIHC ITIapaMCTPHI, pHC87

+ PGPkeys Search Window =[0] x|
Search for keys on IIdap:a’a’certsewer.pgp.com j where Search
ILIser D j Icuntains j IMahmutnﬂ Clear Search

Mare Ehnicesl FEEwEr Ehnicesl Hep

Keys | Yalidity | Trust | Size | Description

B it Mahmutoy < amirbabay@mal @ mmem 20481024 DH/D3S public key

( | M
| 1 kepls) slected  NNENENNEEN

Puc. 8.7. Tlouck kiiro4a Ha yJ1alIcCHHOM CEpBEpE

Komanga Update no3Bosisier 00HOBUTH BBIOPAHHBIN KITIOY, TOJIYYHB HH(pOpMa-

IIUIO C cepBepa.
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B mento Groups comepskarcss KOMauAbl uis paboTel ¢ rpymnmnamu. Komauabt
New Group, Show Groups, Import Groups mo3BoJsior,

COOTBETCTBEHHO, JI00ABUTh TPYIIITY, ITOKA3aTh TPYMIIbI, UMIIOPTUPOBATH IPYIIIHI
u3 Qaitna. O6beqUHEHNE BIAJIEIBIEB KIIOYEH B TPYMIBI MO3BOJSET JIETKO U MPOCTO
mudpoBaTh COOOIIECHHUS JIJIsI OTIPABKH BCEM UJIEHAM TPYIIIIbI.

Haxowner, mernro Help, crangaptroe s Windows, mo3BosisieT moayIuTh CIpaB-
KYy.

PGPtray
3arpyxkaercss npu 3amycke Windows. [Ijis akTHBH3AallMd MEHIO JOCTaTOYHO

Ha)kaTh KHOIIKOM MBIIIM HA 3HAYOK pAaAOM C HaCaMH, pI/IC88

147 Microsoft Word - PGPE.0 ==l
'@ Pain [paeka Bua Boraska Fopmar Cepeuc Tadakua OkHo 7 ;lill“
DEESRY |  ERS w - |HO=8 Qax = As|Eqo -3

OBk MHHEIF = Times New Raman - 14 v| ¥ XK U |§E§ = |§E = &= __E| -2 - A_v|

(] zq-|-1-|-2-|-3-|-4---5---s-u-?-u-s-|-9-u-m-u-n-|-12-|-13-|-14-|-15---1s-|-17---_ ZI
B- Merror GToups: cofepskarca: KOMaHOeD Ay paboTer o rpymmani - Komasner New:

Group, Show: Groups, Import: Groups: NosEoLIH T CO0TEETCTBEHH 10DABHTE: TPYIITY -

MOKA3ATE TP YIIIEL MMIIOPTHp OBATE TPYTIIEL U3 dafina - ObbeiHe e BN Ay eNbLeE KIFo Y eff:

B TPYIIILL T03E M T NeTKO H IPO CTO IH G p 0BAaTh co 0 I HEA A4 O TIPAE K B eh” HIIeHAM:

TpyIrsL |
Haroner, 'Metro-Help, craHnapTHoe -na- Windows, TosBONAe T IOy YHTb CIpasky . g
’ PGPtrayy
T[ Exit PGPtray
da = e L e HE|D...
.
=LY L] Sig .

B [ 88 & Cipboard Konstantn Edyorkin ceked1@m_. @) 100539 24725 e i Bl
[kostyal 905 Launch PGPkeys
[ Laurnch FGPtaols

v Usze Current Window

~Ini Empty Cipboad

B S b [ree v e e Tt
— 3o ko et acrome | Add Key from Clipboard
Dex iy Clipboard

§| =] 5] :-| 4 | ncr}lpt % Sign Clipboard L4

[crp. 4 Paza 1 46 |[Ha g6 CT 10 Kon 1 e [acmel Ean e 83 [ SionClipboard
o E t Clipboard ———

| I'chK"J & Bronawme - .. I B windows Co... ”'[W’ Microsoft ... 8% PGPkeys | ;},‘-Acmbamea...%g 256

Puc. 8.8. 3anyck PGP ¢ ncnosnib3oBanrem 3Hauka Ha aHEHU 3a/1a4

BT I e B I R B (1 I I - B O I L L I B =

L«fo]n [«

B MeHro comepikarcs KOMaHABI JJisi BBIXOJA, 3allycKa JAPYTUX KOMITOHEHTOB
PGP, penaktupoBanusi 6ydepa oOMeHa, paboTel ¢ Oydpepom obOMeHa (mobOaBieHHE
KJII04Ya, pacmm@ppoBaHue/POBEpKa TMOIANUCH, 3amU(pOBaHUE W TOJIMHUCH, MPOCTO

MTOIUCH U MPOCTO 3au(pOBaHHE).
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Ecnmm B ucnonb3yeMoM MOYTOBOM KIMEHTE HET BCTPOCHHBIX kKomaHn PGP, To
MOHO padoTtath ¢ momomnibio PGPtray. Hanmpumep, niis moamucu muchMa JOCTaTOYHO

CKOIIMPOBaTh €ro B Oydep u ucnoaauth komanay Sign Clipboard.

ITocne storo A0CTATOYHO BCTABUTH B TCJIO IMMCbMaA YiKC HOI[HHC&HHBIﬁ TCKCT,

puc.8.10.

£3 nposepka PGP0 o [=] 3

Paiin [lpaeka Buo Beoraeka PPopmar Cepewc Coofwenwe Cnpaeka

|§DTn|3aE:HTb|if'?I o %E,|EV|[E| j|ga

: amirbabap@E@mail. e
- £ WEAKHMTE ANA BEOLA NONYHSTENEH KOMMI COOSWEHA >

- £ WENKHMTE 1A BEOLA NOYYATENEE CEPBTEE EOMME CODOWEHHA >

& nposepra PGPE.D

Hash: SHA1
MNpHEET, AMKUPD

ITO MMCLMO ByAeT AONOMHEHO cBoai LMGPOBOH NoaNMCEIo

Version: PGRfreeware 6.0 for non-commercial use <http: M pap coms=

QA AWUBNTEMrk SIgUF i Y QE QY QCoxACA T TUbP AWM TWT GxDCZ 1ax Ty/cAn227
Y Twie53W el AVIGEIK 1 kzhjP

=gtk

----- END PGP SIGNATURE-!--

Puc. 8.10. Ilpumep oTnpaBku nucskMa ¢ HUGPOBON MOAMHUCHIO

W

AHanoru4Ho IIOJIy4aTClIi0 IIMCbMa JOCTATOYHO CKOIIMPOBATH IIOJYYCHHOC

nuchbMo B Oydep ooMena u BeiOpaTh komanay Decript/Verify Clipboard.

EcTecTBeHHO, B KOJUICKIIUH KITFOUEH JOJKEH OBITh OTKPBITHIN KJIFOY BIIaJICIIbIIA,

MOJMKUCABIIIETO MUChMO, puc.8.11, 8.12.
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] Fain  [lpaska Bug  Meperos  MotpanHoe Cnpaeka

H amag

a NMuoero or “Konstantin Edryonkin® <kedr@math. ugatu. ac.rus - Microsoft Internet Explorer

= - D 2] 22l Q (i 3

Upepen ™ OoraHosure  OfHoBHTE Daraoi Maomok WodpanHos  #ypHan F.aHanke

|
o &

Bo peck MNoura

akpaH

| Anpeo |$ﬁ hitkp: / Awin, mail. rudogi-bindreadmeg Pid= 928961 41 7000001 0611

O "Koonetanbin Ediyvonkin <kedii@math ugal
Fony | Camirbabay@mail ny
Hara | Thu, 10 Tuan 1990 004838 Ha00

Tera | nporepra POPE.0

Ha=h: &HHAL

IpHBET, AMMP

£YlwelSIVeVAVEGE Iklkshi P
=0tk
END PCP SIGNATURE

|7 roroso |

A P

Hro puobMo ByYneT nOnonHEHD CRoER umppoBoR noMHceD

108/ AuUENLEM e KE IgUFuVWOEQ IvWoC g Ao 47 Tub FAMTU TS DO e/ LadTy/ o Anz227

| | | |ﬁ JoHa MHrepHeTs

:I | | Cobinkn

-

Veraion: PGPEresware 6,0 for non-commercial use <hotp;/ www, pgp, com:-

Puc. 8.11. Ilpumep nosydenus nucbMma ¢ UGpPOBO MOAMUCHIO

= Windows Commangs - e — —

Filez  Mark  Commands PGPlog = [=] E3

=7 x|

Help

Walidity | Signed

e = | mn m | Mame | Signer I
I |EEE § L7 Cliphoard

Fanstantin Ediyankin <eksd1Em, .
T2~ koswa] 905

Paiin [paeka [Nowck Cnpaeka

MpueeT, AmMp

3T0 NUCBMO GYRET AONOAHEHD CEBOEH UMPPOEOA NMOANMCLE

Uersion: PGPfreeware 6.0 for

non-commercial use <ht

1i0A/AWUBH16MjrKS IqUFuUY
FY1weB53VeVAVFGEIK1kzh]j

QEQIvUQCg=AcH7/TubPdHMTUTGRDCZ
P

-

[ | AW

@ 10065924725

Text Viewer

MNpuset, dravp

Kr

L LCopy to Clipboard |

370 MMCEMO SY0ET 4ON0AHEHD CEOEH LMGPOE0H NOANMCED

F3 View | F4 Edit | F5 Copy | FB RenMov

| F7MkDir |  F8Delete

| Al+F4 Exit

BANyex | | €18h0n.. | B wind..| g7 Micro..| cOPERL.| SFPGP.. | Aosoo.. | E1Muce. | Slkh-|[&Pe. BRI @ BErL 25

Puc. 8.12. Pe3ynbTaThl NpOBEPKHU MOATUCH
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PGPtools
Otot komnoHeHT PGP mpencraBnsier cob6oii HEOOMBIIYIO MaHeNb C KHOMKaMH,

MO3BOJISIONIMMHU BBITIOJHUTE HYXHOE JeiictBue: oTKpbeiTh PGPkeys, zammdposarts,
HOJINACATS, 3amupoBaTh 17} MOAINKCATH OJIHOBPEMEH-
HO, paciM(poBaTh/IPOBEPUTH MOANUCH, 3aTEpeTh (Daili, 3aTepeTh HEUCHOJb3yeMOe

JMCKOBOE MPOCTPAHCTBO, prc.8.13.

2= PGPtools M= E3

HEEEEEEE

Puc. 8.13. Komnonents! ma"enu PGPtools

AnbrepratuBoit PGPt0ols MoryT ciy>KuTh KOMaHIbl, JOOABJISIONIUECS TIPU UH-
crawsiun PGP B konTekcTHOE MeHIO paboThl ¢ (aitnamu u MeHto ®aiia [IpoBoanu-

ka Windows.

3aganue
1. O3HaKOMHUTKCS €O cBeaeHusIMH O rporpamme PGP (cm. maparpad 1).

2. 3anyctuth mporpammy PGPtools (¢ momomisto mento «Ilyck» wuiu 3Hadka
PGPtray na nanenu 3amad), 03HAKOMHUTBLCSI M OTPA3UTh B OTYETE O JTAOOPATOPHOM pa-
0o0Te cocmas npoepammHvix cpedcms, 6xooauux 6 cucmemy PGP (ipu HeoOXoauMo-
CTH BOCITOJIb30BaThCs CIpaBKkoi o cucteme PGP).

3. Co3nath kpunrorpaduueckue KIouu C nomolbio mnporpammbl PGPkeys.
Bxitounts B 0TYeT 0 J1a00paTOpHON paboTe ceedeHus o nopsioke co30aHus Kirouell
wugposanus 6 cucmeme PGP 1 BKIIOYUTH B DJIEKTPOHHYIO BEPCHUIO OTYETa KOIHUU
HCIIOJIB3YEMBIX TIPH 3TOM IKpPaHHBIX (HOPM, a TAK’KE OTBETHI Ha BOIIPOCHI:

e Kak olecnme4yuBaeTcs CJAYYAHMHOCTHh BHIOMpPaeMbIX KpPHITOrpadguyeckux
KJIroueii B cucrteme PGP;

® KAaK M IJ/ie XPAaHUTCHA CEKPETHBII KJII04 MoJib30BaTelis B cucreme PGP;

® Kak MOxkeT ObITb oOecnieyeHa B cucreme PGP BO3MOKHOCTHL BOCCTAHOB-
JIEHHSl CEKPETHOI0 KJII04a M0JIb30BaTeJisl IPU ero cjay4yaiiHoii yrpare.

4. I3yunuth (Ha mpuMepe OOBIUHBIX TEKCTOBBIX (haiijioB m (ailioB n3olOpaxke-
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HUll) crnocoObl mudpoBanHus U pacuudpoBanus (ailyioB ¢ MOMOMIbIO (QYHKIUH
Encrypt u Decrypt nporpammer PGPtools. Bxirounts B oT4eT o 1aboparopHoit padote
ceederusi 0 nopsoke wugdposanus u pacuugposanus gaiinos 6 cucmeme PGP, BKIto-
YUTh B 3JIEKTPOHHYIO BEPCHIO0 OTYETAa KONUU MCHOJb3YEMBIX IMPU 3TOM SKPAHHBIX
($hopM 1 OTBETHI Ha BOIIPOCHI:

® KaKue JONOJHUTEIbHbIE MapaMeTpbl IU(PPOBAHUSA MOTYT ObITH MCIOJIb-
30BaHbI, B YeM UX CMbICJ M BO3MOKHOEe NpUMeHeHne(00s13aTeIbHO

® NPOBEPUTH HA  NpUMepe W Ppe3yJabTaThl NPOBEPKH  OT-
Pa3uTh B 0T4YETE);

e KAK  TreHepHpyeTcs, KaK M I/e XPAHUTCH KJIKOY CHMMETPUYHO-
ro mudposanus ¢aiina B cucreme PGP,

® KaK MOKeT ObITh oOecneyeH A0CTYN K 3amudpoBannomy ¢aijay co cTo-
POHBI IPYTHX MOJIb30BaATENICH;

e H3MeHsieTCsl JIM M Kak pasmep d¢aisia mnociae ero mmppona-
HMsA (IPUBECTH KOHKPETHbIE IPUMeEPHI 1JIA Pa3HbIX THUIIOB (pailjioB).

5. U3yuntsb (Ha nmpumepe JOKYMEHTOB U3 CBOEH Marku) CIOCOObl MOMYyYEHUs U
MPOBEPKHU DIEKTPOHHOU U(POBON MOANMUCH MOJ (ailiaMu ¢ MOMOIIbIO (YHKIUN
Sign u Verify nporpammel PGPtools. Bkiitounts B 0TUET ceedenusi o nopsioke obecne-
YeHUs ayMeHMUYHOCMU U Yel0CMHOCMU JJIeKMPOHHBIX 00KYyMeHmog8 6 cucmeme PGP,
BKJIFOYHUTH B JIEKTPOHHYIO BEPCUIO OTYETA KOIIMU UCIOJIB3YEMBIX IIPH 3TOM SKPAaHHBIX
(hopM U OTBETHI Ha BONPOCHI:

e KakKue /IONOJHHMTE/JbHbIEe NMapaMeTpbl MOJYy4YeHHUs 3JIEeKTPOHHON nmudpo-
BOIl MOANMCH MOTYT OBITH HCHOJb30BaHbl, B YeM MX CMBICJI U BO3MOKHOE INPH-
MeHeHHne (00513aTeJIbHO NMPOBEPUTHh HA NMpHUMepe U Pe3yJibTaThl NPOBEPKHU OTPa-
3UTh B OTYETE);

¢ KaKOBa peakuMs NPOrpaMMbl HA HapylIeHHe HEeJOCTHOCTH MOANUCAHHO-
ro A0KyMeHTa (00s13aTeJIbHO NMPOBEPUTH HA NMpHMepe U Pe3yabTaTbl NPOBEPKH
O0TPAa3uTh B 0TYETE).

6. U3yunth criocoObl 0THOBpeMeHHOTO mudpoBanus (pacmudpoBaHus) U TO-
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JTy4yeHus (MPOBEPKH) 3IEKTPOHHOU nudpoBo moamnucu B cucteme PGP ¢ momomnisio
¢bynxuit Encrypt Sign u Decrypt/Verify nporpammer PGPtools. Bxmtounts B oTuet
c8edeHUsl 0 NopsOKe 0OHOBDEMEHH020 obecnedenus: KOHQUOeHYUANbHOCMU, AYMeH-
MUYHOCMU U YETIOCMHOCMU NIeKMPOHHLIX OOKYMEHMO8 6 Mol cucmeme, a TaKxKe
BKJIFOUUTDH B DJIEKTPOHHYIO BEPCUIO OTYETA KOMMH UCTIOIb3YEMbIX IPU 3TOM dKPAHHBIX
dbopm.

7. I3yunThb crmocoObl HAASKHOTO yaaneHus ¢GaiaoB ¢ KOH(MUIECHITNATLHON WH-

dbopmarueii ¢ momomnibio pynkuuu Wipe nporpammsl PGPtools. Bxitouuts B

OTUET CBeOeHUsI O NOPsAOKe YHUUMONCEHUS KOHQUOCHYUAbHBIX JIeKMPOHHBIX OOKY-
menmog 6 cucmeme PGP 1 BKIIIOUUTH B AJIEKTPOHHYIO BEPCHIO OTYETA KOMTUH UCIOJIb-
3yEMBbIX MPU ATOM IKPAHHBIX (POPM.

8. I3yunTh crmocoObl HaJACKHOTO YHUUYTOKEHUS OCTATOYHON WHGOpMAITUH, KO-
TOpasi MOXET CcoAepKaTh KOH(MUICHIIMAIbHBIE CBEICHUS, C MOMOIIbI (YHKIIUU
Freespace Wipe nporpammel PGPtools. BkiItounuTh B OTYET c8edernus 0 HazHaveHuu u
nopsioke UCNOIb308aHUSL IMOU (QYHKYUU Npocpammbsl, KOUU HCIOIb3YEMBIX B HEU
AKpaHHBIX (DOPM U OTBETHI HA BOMPOCHI:

® KaK [JOCTHraeTcs HA/Ie’KHOEe YHUYTOKEHHE OCTATOYHOH KOH(UIEHIIU-
aJgbHoil nHopmauun B cucreme PGP;

e SIBJISIETCS JIM MOJO0HBII METOJ YHHUYTOXKEHUSI a0COJIOTHO HAJeKHBIM H,
eCJIM HeT, KaK MOsKeT ObITh o0ecrme4eHO a0COJIOTHO HAJAE/KHOE YHUUYTOKEHHE
0CTATOYHOM HH(popMaLUU

9. U3yunth criocoOwl ObicTporo BhIoMHEHUS GyHKIMI cructeMbl PGP ¢ momo-
pt0 porpaMmbsl PGPtray, sipiibik KOTOpo# pa3MelleH B paBOW YacTH MaHeIu 3a1ad.
BKJII0YMTE B OTUET c6edeHus 0 HA3HAYEeHUU U NOpsaoKe UCNOTb308AHUS IMOU NpO-
2pamMmul, a TaAKKE BKIIOYUTH B AJIEKTPOHHYIO BEPCHIO OTYETa KOMUU HCHOJIb3YEMBbIX
AKpaHHBIX (opm.

10. M3yuuth crnocoObl ympaBieHus: HacTpolikamu cucteMbl PGP mipu ee uc-
MOJIb30BAaHUHU B OPraHU3aIUAX ¢ MOMOIIbI0 mporpamMbl PGPadmin (mipoiiTu Bce mraru

auajiora ¢ MaCTCpoOM BIIJIOTbL A0 IIOCIICAHETO, Ha KOTOPOM BMCCTO KHOIIKH «Save»
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Ha)kaTh KHONKY «OTMeHa»). BKIIOYUTE B OTUET c8edenuss 0 03MOACHOCAX U NOPSIO-
Ke aomuHucmpupoganusi cucmemsvl PGP, BKIIOYUTh B 3JIEKTPOHHYIO BEPCHIO OTYETA
KOIUU UCIOJIb3YEMbIX MPU 3TOM 3KPAHHBIX ()OPM U OTBETHI Ha BOIIPOCHI:

e kakue (YHKUMH IO yIPaBJIeHMIO MHU(PpPOBaAaHHEM U oleclmedyeHHEM ILie-
JIOCTHOCTH MH(OPMALMOHHBIX PeCypPcoB NMpPeAoCTaB/sieT aAMUHUCTPATOPY MPO-

rpamma PGPAdmInN;

e KakMe (PYHKUUHM 10 YNPABJICHUI0 KPUNTOIPaPHYECKMMH KJIHOYAMHU
noJb3oBaresneil PGP npenocrasasier anmuaucrparopy nporpamma PGPadmin,;

e KakKHe BO3MO:KHOCTH mpenocrapiser nporpamma PGPadmin mo ynpas-
JICHMK0 OCTYNHBIMHU Ui NOJib30BaTeseil pynkuusimu nporpammel PGP u rae

coxpaHsiercsi noa00Hast UH(popMaus.

11. BxitouuTh B OTYET O JIAOOpATOpPHOM pabOTe OTBETHI Ha KOHTPOJBHBIE BO-
MPOCHI, BHIOpaHHBIE B COOTBETCTBUM C HOMEPOM BapHaHTa, YKa3aHHBIM MperojiaBaTe-

JICM.

Homep Ba-

pHuaHTa KoHTpoabHbIe BOPOCHI
()
157 Kak BbIOpaTs nHy Kpunrorpadudeckoro kioya B cucreme PGP?
2,4,6,8
B 4eM jocTonHCTBa U HEJJOCTATKH KPHIITOrpadUUECKIX METOJ0B 3alIUThl HH(opMamn?
11,13,15,
17,19 Kakne KOMITBIOTEpHBIE CHCTEMBI Ha3BIBAIOTCS O€30MaCHBIMHU?
12,1416
B 4em 3akirouaroTcs OCHOBHBIE TPEOOBaHMS K 3AIIUIIEHHOCTH KOMITBIOTEPHBIX CUCTEM?
20,22,24,
30 JUist BBIIOJTHEHHSI KaKUX TPeOOBaHMK K 3aIIUIIEHHOCTH KOMIBIOTEPHBIX CHCTEM MOTYT MpHUMe-
HATHCSA KPUNTOrpadUueCKUe METOABI 3alUThI?
21,23,25

Hackonbko, Ha Bamn B3riisit, Haie)kHbI METOJIBI KPUNITOTPapHUUECKON 3alIUThl HHPOPMAIINH, HC-

moJyib3yemble B mporpamme PGP?
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3,9,18,

28 Kaxumu ocHOBHBIME (DYHKITUSIMU 3aIIUTHI HH(OpMarwn obmamaeT nporpamma PGP?
10,26,27,
29 Kaxoii mpuHIHUT JIEXUT B OCHOBE (DYHKITUM HAJE)KHOTO YHHYTOXKEHHS OCTaTOYHOW KOH(HUICH-

raasHON nHOpMaIuu nporpaMMel PGP?
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JIABOPATOPHAS PABOTA Ne 9
KOPPEKTHUPYIOIIUE KOJAbI. KOJIbl XEMMMHI'A

Heas padorbl: O3HaKOMIIEHHE C OOIIMMH IPUHIMIIAMHA TOCTPOEHUS U UCIIOJNb-
30BaHUsl KOPPEKTUPYIOIIUX KOAOB JIJIsi KOHTPOJISI LIEIOCTHOCTH MH(POPMAIUH, pacipo-
CTPAHSIEMOM 10 TEJIEKOMMYHHKAIIMOHHBIM KaHaJIaM.

IIpumeuanue. J1nsi BBIIOJHEHUS JTaAOOPATOPHOU pabOTHl HA KOMIbIOTEPE HEOO-
XOJIUMO YCTaHOBUTH (haidii
Hemming.exe, koTopblii HaxoauTCcs B apxuBe Koo Xommunea.rar.

1. TEOPETUYECKUE CBEAEHUS
1.1. Cnoco0bl KOHTPOJIA MPABUJIBHOCTH NepeJayn JaHHBIX
1.1.1. Kox ¢ mpoBepKoOil HA YeTHOCTH
Kontpons nenoctHocty uHbOpMaAllUU MPU TEpeadyd OT WCTOYHUKA K MPUEMHUKY

MOXET OCYIIECTBIATHCS C UCIOJIb30BAHUEM KOPPEKTUPYIOLIUX KOJOB.

[Ipocreiiimmii KOPPEKTUPYIOIIHM KOJT - KOO € NPOBEPKOU HA YemHOCMb, KOTOPbIN o0pa-
3yercst J0OaBJIeHUEM K TpyIine MHOOPMALMOHHBIX Pa3psioB OJHOTO0 M30BITOYHOTO,
3HAUYE€HHE KOTOPOTO BBIOMpAETCs TaKuM oOpa3oM, YTOObI CymMMa €JIMHHUIl B KOJAOBOM

KOMOMHAIMH (TO €CTh BeC KOJI0BOM KOMOMHAIINK) OblIa BCET/Ia YETHA.

Ilpumep.  PaccMmoTpum KOI ¢ MPOBEPKOM Ha  YETHOCTh, OOpa3oBaH-

HBIN 100aBJICHUEM KOHTPOJIBHOTO pa3psjia K MPOCTOMY ABOMYHOMY KOJIY.

Ungpopmayuonnwiii Konmponvhuiti

000
001
010
011
100
101
110
111

~No ok~ WD O
POORFRPROPRFRPEFLO
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Taxoit ko 0OHapyXMBaeT BCe OJMHOYHBIE OMIMOKU U TPYMIOBbIE OMIMOKU He-
YEeTHON KPaTHOCTH, TaK KaK YETHOCTb KOJIMYECTBA €UHHI] B 3TOM cilydyae OyaeT Tak-
K€ HapylIaThCsl.

Crnenyer OTMETHUTb, YTO IPU KOAMPOBAHUY 11€71€CO00pa3HO YUCIIO €UHHULL B KO-
J0BOM KOMOWHALIMU JI€J1aTh HEUYETHBIM, U OCYLECTBIISITh KOHTPOJIb HA HEYETHOCTD, B
ATOM cllydae Jr00asi KOMOMHAIIMS, B TOM YUCIIE U U300paxaromas Hyjb, OyJIeT UMETh
XOTs1 ObI OJIHY €IUHHILY, YTO JACT BO3MOXKHOCTh OTJIMYUTH IMOJIHOE OTCYTCTBHE WH-

dbopmaru OT epeayu HyJs.

1.1.2. Koasl XoMMHHra
N - 3HaqHBIfI KO/I XBMMI/IHFa umMeer m - PIH(i)OpMaI_[I/IOHHBIX paspad0oB H
K - KoHTpONBHBIX. UHCIO KOHTPOJIBHBIX Pa3psiiOB JOJDKHO yIIOBJIETBOPSTH CO-

OTHOIICHUIO:

k>=log, (n +1),

OTKyJia m<=n-log,(n+1).

Kox XsMmmuHra cTpoutcst Takum o0pa3oM, YTO K UMEIOIIHUMCS UH(pOpMaIMOH-
HBIM pa3psiaM KOJOBOM KOMOHWHAIMU J00aBIJISIETCS BBIYMCIEHHOE MO BBIIIECTIPUBE-
JIEHHOU (hopMyJie KOJIMYECTBO KOHTPOJIbHBIX Pa3psAoB, KOTOpble (OPMHUPYIOTCS Y-
TEM IO0JICYETa YETHOCTH CYMMBbI €IUHUI] JIJIs1 ONIPEAETICHHBIX TPy HHPOPMAIIMOHHBIX
paspsiioB. [Ipu npueme Takod KOAOBOM KOMOMHAIIMK U3 TIOJIYYEHHBIX UHPOPMAIMOH-
HBIX U KOHTPOJIBHBIX Pa3psI0B IIyTEM aHAJIOIMYHBIX [TOJCYETOB YETHOCTH COCTABIIAIOT
KOPPEKTUPYIOILIEE YHCIIO, KOTOPOE PaBHO HYJIIO, IPU OTCYTCTBUM OIIMOKH, JTMOO yKa-
3BIBAET HOMEP OIIMOOYHOTO pa3psia.

Paccmotpum noapobHee mporecc KOJAUPOBaHHUS.

Ilycte mepBbIli KOHTPOJIBHBIMA pa3psii UMEET HEYETHBIM IOPSAIKOBBIA HOMED,
YCTaHOBUM €T0 MPH KOJAUPOBAHUU TaKUM 00pa3oM, YTOOBI CyMMa €IMHULL BCEX pa3ps-
JIOB C HEUYETHBIMH MOPSAKOBBIMU HOMepamu Obuia paBHa (. Takas omeparusi MOXeT
OBITh 3amucaHa B BUAE COOTHOILICHUS:

Ei=a;JazJasllar... =0,
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rAe ai, az, as , d7 - ABOMYHBIE CUMBOJIBI, Pa3MEILIECHHBIE B pa3psaax ¢ HOMEPAMHU
1,3,5,7,...

[losiBneHne eAMHUIIBI BO BTOPOM pa3psifie (crpaBa) KOPPEKTUPYIOIIETO YHUCTa
O3HayaeT OMMOKY B TeX pa3psgax KOJOBOM KOMOWHAIIMU, MOPSAIKOBbIE HOMEpPA KOTO-
peix ( 2, 3, 6,7, ...) B ABOMYHOM H300paKECHUH UMEIOT €IMHUILY BO BTOPOM CIIpaBa
paspsge. lloaTtoMy BTOpas omepauusi KOAWPOBAHUS, MO3BOJISIONIAS HAWTH BTOPOU

KOHTpOJIBHBIﬁ pa3paa, UMCCT BU:

E,=ajr,JaszJagllar.. =0,

Paccyxnas anHaJloriaHbIM 00pa3zoM:
Ezs=as [0 as 1 ag 1 a7 ...=0 Es=agllagllapan..=0

ITocne IIpucMa KOI[OBOﬁ KOM6I/IH3HI/II/I, COBMCCTHO CO C(l)OpMI/IpOBaHHBIMI/I KOH-
TPOJbHBIMHA pa3psaaMHU, BBIIIOJIHAIOTCS TC JKC OIICpaluu IOJACUYCTa, 4TO OBLIIM OITHCAa-

HBbI BBIIIC, a ITOJIYYCHHOC YUCJIO!:

ExEv, ... BBy

CUMTAETCSI KOPPEKTUPYIOUM, ripudeM nipu Ey Ey.a ... Eo E1 = 0 ommbku oTcyT-
CTBYIOT, a TIPY HAJIMYWHU OMMOOK HEPABHBIMU HYITIO OKa3bIBAIOTCS TE€ CyMMBI Ej , B 00-
Pa30BaHUM KOTOPHIX Y4aCTBOBAJ OLTUOOYHBIN pa3psi.

Koppektupytoiiee 4uciao mpu 3TOM OyIeT paBHO MOPSIKOBOMY HOMEPY STOrO

paspsija.

Bri0op MecTa 1711 KOHTPOJIBHBIX Pa3psiIOB B KAKIOW U3 KOJOBBIX KOMOMHAIIAN
OTIpeeNsIeTCsl TAKUM 00pa3oM, YTOOBI KOHTPOJIBHBIE Pa3psiibl y4aCTBOBAIN TOJIBKO B
OJIHOW omepaluu MoJICYeTa YeTHOCTU. DTO YHPOIIAET MPOLIECC KOAUPOBAHUS, TAKUMHU
MO3HUIMSIMU SIBJISIOTCS IEJIbIC CTeNICHU ABOMKH: 1, 2, 4, 8, 16,... .

Ilpumep. CocTaBuM II€CTU3HAYHBIN K01 XOMMUHTA

n=6,k>=log,7,k=3, m=n-k=3
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Koa XomMuHTa
IIpocroii

IIu [nBOMYHBII KO 6 5 4 3
¢pa 21

0 000 00O0O0DO
0

1 001 00011
1

2 010 01100
1

3 011 01111
0

4 100 10101
0

5 101 10110
1

6 110 11001
1

7 111 11010
0

BapuanTtbl ucnpap/jieHUs1 OIIUOOK

Ipunsm rxoo: 111100 ucnpasreno 110100 - owubka no koppexmupyrowemy wucny 8
paspsioe 4;

111010 ucnpasnero 101010 - owubra no xoppekmupyiowemy uucuy 8 pazpsoe 9;

100000 ucnpasnero 000000 - owubra no xoppekmupyiowemy wuciy 8 pazpsioe 6

1.1.3. llukanvyeckue KOAbI

[{ukIr4eCcKue KOIbI ABJISIOTCS PAa3HOBUIHOCTBHIO CUCTEMATUUECKUX KOJOB U TIO-
ATOMY 00J1a/Iaf0T BCEMH UX CBOMCTBaMH. XapaKTEPHONH OCOOCHHOCTHIO ITUKINYECKOTO
KOJ1a, ONPENIEIISIONICH €ro Ha3BaHue, ABJISETCS TO, YTO €CIM N-3HAa4Hasi KOJIOBas KOM-
OuHAaIMs 8o 81 @2 ... An-1 8n IPUHAMIICHKUT JAHHOMY KOJy, TO U KOMOMHAIIHS &, 8o a1 a2
... an-1, TIOJTyYEHHAS UKJIMYECKOW MTEPECTAHOBKOM 3HAKOB, TAK)KE MIPUHAICIKUT STOMY

KOJTY.
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Wnest mocTpoeHns MUKIMYECKUX KOJIOB 0a3MpyeTcs Ha WCIOJIb30BAHUU Henpu-
800UMBIX MHO20UIeH08. HETPUBOAMMBIM Ha3bIBA€TCS MHOTOYJIEH, KOTOPBIA HE MOKET
OBITh TIPEJICTABIICH B BUJE MPOU3BE/ICHUS MHOTOWICHOB HU3IIMX CTENEHEH, TO e€CTh

TaKOW MHOTOYJICH, KOTOPBIN JEIUTCS TOJIBKO Ha caMoro ceOs win Ha 1.

Henpusoayumple MHOIOWIEHBI IIPU IOCTPOCHUM LMKIUYECKUX KOJOB HIPAIOT
POJIb TaK HA3bIBAEMBIX 00Pa3yIOIIKUX MOJTUHOMOB, OT BUJa KOTOPBIX, COOCTBEHHO U 3a-
BHUCSIT OCHOBHBIE XapaKTEPUCTUKU MOJYYEHHOTO KOJA: U30BITOYHOCTh U KOPPEKTHUPY-

romast crocooHocTh. B T3.6J'II/IHG 1.1 YKa3aHbl HCIIPUBOAWMBIC MHOT'OYJICHBI CO CTCIIC-

wamu k=1, 2, 3, 4.

Tabmuua 1.1

P(x) P(1,0)
k=1 x+1 11
k=2 X2+x+1 111
k=3 X3+x+1 1011
X3+x2+1 1101
k=4 X*x+1 10011
x*x3+1 11001
XHx3+x2+x+1 11111

OCHOBHBIE TIPUHILIUIBI KOAUPOBAHUS B LUKIMYECKOM KOJIE€ 3aKJIFOUAIOTCS B Clie-
ayromeM. JIBOMYHO-KOAUPOBAHHOE N-Pa3psaHOE YHCIIO MPEACTABISETCS MOJTMHOMOM
(n—1)-i1 creneHN HEKOTOPOU TIEPEMEHHOM X, TpUYeM Kod(h(HUITMCHTaMU TIOJIMHOMA SIB-
JSIOTCSI TBOMYHBIE 3HAKM COOTBETCTBYIOIIMX Pa3psiOB. 3aluch, YTEHUE U Meperaya
KOJOBBIX KOMOWHAIMI B IIMKIMYECKOM KOJE MPOU3BOJAATCS, HAUMHAs CO CTAapLIETO
pa3psiga. B cOOTBETCTBUUM € ATUM NPABUIIOM, B JaJbHEHIIIEM CaMU YKCIIa U COOTBET-
CTBYIOILIME UM TOJIMHOMBI Oy/IeM 3alHiChbIBaTh TaK, YTOOBI CTApIIUNA pa3psi OKa3bIBaJ-

csl cIipaBa.

012345
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[Tpumep. Yucno 110101 (mymepanus pa3psa0B COTJIACHO BbIIIE TPUBEAECHHOMY
IIpaBUIly, BEAETCs cieBa Hanpaso oT 0 1o 5) Oyner nmpeAcTaBiIeHO MOJUHOMOM IISITON

creneuu: 1 +x + x3 + x5.

CJ'ICI[YCT OTMCTUTDL, YTO MNUKIUYCCKAA IICPCCTAHOBKA pPaA3pAAO0B B ABOWYHOM
MMpCACTAaBJICHUN YKUCJIa COOTBCTCTBYCT YMHOXKCHHIO ITIOJIMHOMA Ha X, IIPH KOTOPOM XN

3amensercs 1 u NEpCXOoJUT B HA4aJIO ITOJIMHOMA.

[Ipumep. IlpousBenemM yMHOXEHHUE TMOJMHOMA, MOJYYEHHOTO B MPEIbIAYIIEM
npumepe, Ha X. HoBblit monuHoM X + x2 + x4 + x6 , mpeoOpa3yem, 3aMeHUB X6 Ha 1.

OxkonuarenbHO nmoiayunm 1 + x + x2 + x4 , yto coorBercTByeT unciy 111010.

[Mukaudeckuil KoA n-3HAYHOTO YMCJIa, KaK BCAKMH CHUCTEMATUYECKUM KOJ, CO-
CTOUT WX M HMHGOPMAIIMOHHBIX M K KOHTPOJIbHBIX 3HAKOB, MPUYEM IOCICIHUE 3aHH-
MaroT k mumaammx paspsinoB. Tak kak mocieaoBarelibHas nepeada KoJO0BbIX KOMOU-
HAIM{ TIPOU3BOJUTCS, KaK MbI YK€ YKa3bIBalld, HAUMHAS CO CTApIIUX Pa3psaoB, KOH-

TPOJIBHBIC 3HAKH IICPCAAOTCA B KOHIIC KOJA.

Kak yxe ykaspiBajioch, 00pa3oBaHHE KOJa MPOU3BOJIUTCS MPU MOMOIIU Tak
Ha3bIBAEMOT0 MOPOXKAAIONIETO MojimHoMa, P(x), crenenu k, BUIOM KOTOPOTO Ompee-

JISFOTCSI OCHOBHBIE CBOMCTBA KOJIa — M30BITOYHOCTh M KOPPEKTUPYIOIIAsk CIIOCOOHOCTD.

KonoseiM nosimHOMOM, F(X), sSIBJIsIeTCS TOJIMHOM CTETeHHU, MeHbIel (m+k), ec-
JU OH JeNUTcs 0e3 ocTaTka Ha mopokmaroniuii moauHoM P(x). Tlocie mepenaum co-
oOI1IeHMS, TEKOJUPOBAHUE COCTOMT B BBINMOJHEHUM JejieHus nmojmHoMma H(X), coot-
BETCTBYIOIIETO MPUHATOMY Koay, Ha P(x). Ilpu orcyrcrBun ommbox H(x)=F(x), u ne-
JIeHUE BhITIONHAETCA 0e3 ocTaTka. Hanudne HeHyIeBOTO ocTaTka yKa3bIiBaeT Ha TO, YTO

MU Hepeaye Wik XpaHEHUH MPOU30ILINA UCKAKEHUS MHPOPMAaIIIH.

I[J'If{ MOJIYYCHUA CHCTCMATHUYCCKOI'0 HUKIIMYCCKOI'O KOJa MCIIOJIb3YCTCS CICAY-

OIIEC COOTHOICHHUC:
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F(x) =xG(x) O R(x),

rae G(X) — momMHOM, TIPEACTABISAIONIMNA HHPOPMAIIMOHHBIC CUMBOJIBI
(uHOpMaAYUOHHBLL NOJTUHOM);

R(X) — octarok ot genenus X< G(x) na P(X).

[Tpumep. PaccMotpum koaupoBanue 8-3HauyHoro uucia 10110111, ITycte mis

KOJMPOBAHMS 3aJ]aH MOPOXKIAOIIMKA MOIUHOM 3-i ctenenu P(x) =1 + x + x3.

Hemnm X3 G(X) Ha P(X): G(X) = 1 + x% + 3+ x° + X8+ x';
X3 G(X) = x3 + x>+ x& + x8+ x° + x19;

X104+ x4+ X8 + X0+ x° + ¥x10 + xB+ X’ ‘1+x+x3

‘ X'+ X + X2
X9+ X7 + X8+ x5 + X3 X+ X + %8

X+ X3
X+ %3 + X2 R(x)= x?

I/ICHOJ'IB?;YH COOTHOLICHUC A1 MOJYYCHUA CHUCTCMATHUYCCKOro IMUKINYC-

CKOro Koja, HaxoauM F(X):

F(X) = (3 +x°+ X8 + x8+ x¥ + x19) 0 %2,

Takum o0pa3oM, OKOHYATE€IbHO  KOJOBas  KOMOMWHAIUS, COOTBET-

cTBytomas F(x), umeer Bu

00010110111
001

koumponsuwvie pazpaoer — * 00110110111
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[IpakTruecku, mpuMeHsieMasi Npoueaypa KOAUPOBaHUs ellle 0oJiee mpocTa, Tak
KAaK Hac MHTEPECYET TOJBKO OCTATOK, & YACTHOE B KOHEYHOM pPE3YyJIbTaTe€ HE MCIOJIb-
3yeTcsl, TO MOKHO MPOU3BOIAUTH IMOCIEIOBATEIIBHOE BBIUYMTAHUE 10 MOIYIIO 2 JEIu-
TeJsl U3 ACTMMOTO W TMOJYYSHHBIX Pa3HOCTEH 10 TeX MOop, MOKa Pa3HOCTh HE Oynaer
UMETh 00Jiee HU3KYIO CTENEHb, YEM JEIHUTENb. DTa PA3HOCTh U €CTh OCTaTOK. Takoi
QJITOPUTM MOXKET OBITh PEaTM30BaH almapaTHO MPH MOMOIIHN K-pa3psaHoro caBUraro-
IIEr0 PErUcTpa, UMELIEro ooparHble cBs3d. OYEBUIHO, YTO MOJYYEHHBIH TaKUM

CII0CO00M HI/IKJ]I/IIIGCKI/Iﬁ KOJ 6y,Z[eT ABJIATBCA CUCTCMATHYCCKHUM.

OI[HaKO CymeCTBYCT U BTOpOﬁ BAapHUAaHT IIOJYYCHHUA HMUKINYCCKOTO KOJa, KOrjga
oucpcaHasd KoaoBad KOM6I/IHaLII/I$I I[MOJIY4acCTCA IIYTCM YMHOKCHUA KOI[OBOﬁ KOMOMHA-

1un C(X) MpoCTOro n-3HaYHOTO KOja Ha 00pa3yromui moauHoM P(x).

[Ipu BTOpOM crocoOe 00pa3oBaHUs UUKIMYECKUX KOJIOB MH(POPMALMOHHBIE U
KOHTPOJIbHBIE CHUMBOJIBI B KOMOMHAIUAX HUKINYECKOrO KOJAAa HE OTAENEHBI APYr OT
Apyra, 4To 3aTpyJIHAET Mpolecc AekoaupoBanud. [1IoaToMy 3TOT cmocod KOAUPOBaHUS
IIPUMEHSIETCS PeXe, YeEM IepBbId. PaccMOTpUM npuMep KOIWPOBAaHHMS C UCIIOIb30Ba-
HUEM BTOPOT'0 BapHaHTa, MPUYEM IPU BBIIOJHEHUU onepanuil OyJaeM UCIOJIb30BaTh

HCTIOCPCACTBCHHO 3alIlMCH UCXOJHBIX KOJOBBIX KOM6HH3HPII>1 B IBOMYHOM BHAC.

[Tpumep. Jlan mopoxxmarontuii mosmmHOoM Buaa P(1,0)=1101. Tpebyercs moctpo-
UTh IUKIMYECCKUN KO U3 MPOCTOTO YETHIPEX3HAYHOIO KOJIa BTOPBIM criocoboM. B ka-
YecTBE TMpuUMepa JJIsg  TOCTPOCHHUS  WCTOJB3YyeM HCXOAHYH  KOMOWHAIIHIO
C(1,0)=0011.0Omepanust yMHOKEHHSI ATOM KOMOWHAIIMHM HA 00Pa3yIOMIUA  TTOJTMHOM

3alMIICTCA CIACAYIOIIUM o6pa30M:

0011
1101

0011
@ 0011
0011

0010111 = 3710 ® ecTs unkanyueckuit koa wia 0011
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AHanOTrHYHBIM 06pa30M IMOJIYUYCHBbI OCTAJIbHBIC KOIOBBLIC KOM6I/IHaHI/II/I HCCH-

CTCMATUYCCKOI'O MUKIIMICCKOI'O KOJa, IIPUBCACHHBLIC B Ta6J'II/II_[e 1.2.

Tab6numa 1.2 . _ — —
| K — K
60]1be112€<3ng“ Hempperat P(x), edlelL;’K(ﬂIb,l(l){)eilLf(l)l( 4~ x00 U

Clx)

0000 0000000

0001 0001101

0010 0011010

0011 * 0010111 *
0100 0110100

0101 0111001

0110 0101110

0111 0100011

1000 1101000

1001 1100101

1010 1110010

1011 1111111

1100 1011100

1101 1010001

1110 1000110

1111 1001011

[Ipobsiema oOHapY X KEHUS PA3IUYHOIO THIA OITUOOK MPY MOMOIIU ITUKINYECKO-
ro KoJia, KaK y>K€ YKa3bIBajl0Ch, CBOJUTCS K HAXOXKJICHHUIO HYKHOTO MOPOXKIAIOIIETO
noivHOMa. B Hamm 3amadn He BXOAMT PACCMOTPEHHE JTOTO BOMPOCA, JOCTATOYHO
MTOJTHO OCHOBHBIC TIPHHIIMIIBI TO00Pa MOPOKAAOITUX TTOJUHOMOB M3JI0KEHBI B yUeO-

HHKEC.

dddexTHBHOE KOAUPOBAHHUE NHPOPMAITUN

1.1.4. O01mue MoJI0KeHUus

HamomanM, 49TO KOOuposarue — 3TO TPEACTaBICHHE COOOIIEHHH B (opme,
yAOOHOU Mg mepenavyu Mo JTaHHOMY KaHally, a 0eKoouposaHue — BOCCTAHOBJICHHE
uH(OpMAIUU 10 TPUHIATOMY curHaiTy. OTHUM M3 BaXHEHIIMX BOIPOCOB KOJIUPOBa-

HUA ABJIACTCS ITOBBIIIICHUEC €T'0 3(1)(1)CKTI/IBHOCTI/I, TO €CTb IIYTEM YCTPaHCHUA U30BITOY-
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HOCTHU CHW)KCHHME CPEJIHEro 4Hciia CHMBOJIOB, TpeOyrommxcs Ha OyKBY COOOIIEHUS.
Taxoe KoaupoBaHKE MOIYYHIIO HA3BaHUE 3P pexmusHoe koouposanue. V13 Boilie cka-
3aHHOTO ClIeyeT, 4TO A((HEKTUBHOE KOJUPOBAHHME PEIIACT 3a/layy MaKCHUMAaJIbHOTO

colcamusl uHgopmayuu.

VYuuThIBas CTATUCTUYECKUE CBOMCTBA MCTOYHMKA MH(OpPMALUKM MOKHO MHUHU-
MU3UPOBATH CPEAHEE YHUCIO JBOMYHBIX CHMBOJIOB, TPEOYIOIIMXCS JUJISl BBIPAKEHUS
OJIHOM OYKBBI COOOIIECHMSI, YTO IIPH OTCYTCTBHH IOMEX IMMO3BOJISIET YMEHBIIUTH BpEMs

nepeaayu CoOOIIEHUS U €T0 00BEM.

DddexTuBHOE KOAUPOBaHUE Oa3UpyeTCsl HA O0cHOHOU meopeme Lllennona 0

kanana 6e3 nomex”*, CyTb KOTOPOM CBOAMTCS K CIEAYIOIIEMY.

3 Bepnaep M. OcHoBrl komupoBanus. Y4ueOHUK 111 BY30B. — M.: Texnocdepa, 2006. — 288 c.
* [llennon K. Maremarudeckast teopust cBszu // K.1llennoHn. PaboTer mo Teopun nHpOpMANK 1 KHOCPHETHKE:
niep.c aHri.; mox pexn. P.JI lo6pymmaa u O.b.JIymanosa. — M.: WJI, 1963. — 512 c.

Cymv meopemut Illlennona

CoobuieHusi, cocTaBjIeHHbIE U3 0yKB HEKOTOPOro angaBuTa, MOKHO 3aKOANPOBATH
TaK, YTO CPe/IHee YMCII0 JBOMIHBIX CHMBOJIOB HA OYKBY CKOJIb YTOAHO 0JIU3K0
K SHTPOIINH MCTOYHUKA ITUX COOOLIEHUIl, HO He MeHblIe 3TOH BeJINYMHBI.

Hanuuwne B COO6IHCHI/I$IX N30BITOYHOCTH ITO3BOJISIET CTABHUTH BOIIPOC O CXKATHUH
JaHHBIX, TO €CTb O IICPCAAUC TOI'0O KC KOJIMYICCTBA I/IH(bOpMaI_II/II/I C IIOMOMIBIO ITOCJIC-
I[OB&TGJ'IBHOCT@IZ CHUMBOJIOB MECHbIIICH JJIUHBI — Memoobl cocamust b6e3 nomepeo. I[J'IH
9TOro HMCIIOJIB3YIOTCA CIICOUAJIBHBIC aJITOPUTMBbI CKATHA, YMCHBIIAIONIHUC N30BITOY-

HOCTb. D(PPEKT C:kaTusl OLIEHUBAIOT KOIDPUYUEHMOM CHCamus

K =n/q,

rje N — YUCjI0 MUHUMAJIbHO HEOOXOIMMBIX CHUMBOJIOB IS TIepeadu cooolie-

HUS;

( — YMCIJIO CUMBOJIOB B COOOILIEHUH, CKATOM JJAHHBIM METOJIOM.

Tax, npu 3¢ (HeKTUBHOM ABOMYHOM KOJUPOBAHUU N PAaBHO SHTPOINU UCTOYHHUKA
uH(popmanuu.
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Hapsiny ¢ meTomamu cxxaTus, HE YMEHBIIAIOIIUMH KOJIWYECTBO HH(POPMAIINH B
COOOIIIEHUH, TMPUMEHSIOTCS METOABl CXKaTHsl, OCHOBAaHHBIE Ha MOTEPE MAJIOCYIIIe-
CTBEHHOM MH(OpMALUU — Memoobl cocamusi ¢ nomepsamuy. 3aMeTUM, YTO IPUMEHEHUE
METO/IOB CXXATHUSl C TMOTEPSIMU HEMPUEMIIEMO [JIi HEKOTOPBIX BUIOB HH(POPMAIIHH,

HaIIpuMcEp, TEKCTOBOM WJIM YHCJIOBOM.

CxaTtue

Obpartumoe 1 HeobpaTtmoe

< Y~ - —>

ObGpaTmoe CxaTHe BCOrAA NPHBOANT K CHUNEHHID

o0 neMa RLIXOAHOTO NOTOKA HHGopMaumMK Ges
HIMENEHMA 0 HHPOPMATHEHOCTH.

W3 BeIXOAHOrO NOTOKA, npw noMoLuM
BOCCTAHABNMBAKIWET 0 ANFOPHTMA, MOXHO
NOAYYHTH HCXOOHBIN BXOAHOWN NOTOK.

MpeobpazoBanne BXOAHOrO NOTOKA AAHHBIX, NPK
KOTOPOM BbiXOAHOM NOTOK NPeACTaRARET
NOXONMA NO BHOLUHKM X3P IKTOPHCTHEAM Ha
BXOAHOM NOTOK 06 BekT,
OQHAKO OTAMYALTCA OT Hero obvemom.

NenonbayeTca NOHATHE KAHECTRA - CTENENN
COOTHETCTEMA UCXOAHOTO M pe3ynkTHPYIOWEro

novoka.
Memod WenHona- @aHo (Shamon-Fane)

Memod Xagrpsrena (Huffman)
LZW (Lenepel-Ziv-Weich)
Apupremuyeckoe cramue

MPEG (Moving Pictures Experts Growp)
JPEG (Joint Pliotograpliic Expert Group)
Ppakmanbhsie nemodsr caAMUA

Puc. 1.1. MeTonbl cxxatust ”HpopMauuu
[IpocTeiinuii cnoco0 cxxkaTusi YMCIOBOM MH(POpPMAIIUH, PEJICTABICHHON B KOJE

ASCII, 3axirouyaercs B MCTHOJIB30BAaHUHM COKPAIICHHOTO KOJa C YETHIPbMs OMTaMu Ha
CUMBOJ BMecTO BochbMH, Tak Kak B ASCIl-xkomupoBke mudpsl, a Takke CUMBOJbBI
"mouka", "3ansmaa" n "npoben” B KauecTBe NMEPBOr0 KOJOBOTO CHMBOJIA HMEIOT

HYJIb, KOTOPBIH MOXET ObITh OTOPOILIEH.

Cpenau MmMHPOKO HMCMOJIB3YEMBIX M3 3a CBOCH MPOCTOTHI AJITOPUTMOB CYKATHUS
HauOosee usBecteH azeopumm RLE (Run Length Encoding), TAe BMeCTO mepeaadu
IIETIOYKH U3 OJMHAKOBBIX CHMBOJIOB MEPEAAIOTCS CHMBOJ U 3HAYEHWE JUTHHBI 11ET10Y-
KH. DTOT MeTo Y)PEKTUBEH MPH Tepeaade pacTPOBBIX U300paKeHU, 0COOCHHO MO-
HOXPOMHBIX, TJIe uMeeTcs 0onblnoe uncio 1enodek u3 1 u 0, HO Majomnone3eH npu

nepenaude Tekcra. AnroputMm RLE peanuzosan B popmare PCX
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Mpumep ucnonb3osanus anroputma RLE
Hexoanwtii texer (9 0aiir): 77777777 11 11 11 01 FF

B ucxoaHoi nocneaoBaTe/IbHOCTH:

Beiiensercs noBTOpAIOIAsCS MOCAE10BaTeALHOCTE OailT
3amenserca cueTunkoMm nosTopos (04) u koaupyiommnm Gaiitom (77)
00 — et nosTOpEHNil

02 - ckonbKO GaiT HE NOBTOPACTCA

Kakue Gaiitet ne nosropsitores (01 FF)

SN 949 et

PezyawTar cxarus (8 Gaiit): 047703 11 00 02 01 FF

Henocratkamu anropurma RLE sBasioTes:

*  HU3Kag CTENEHb CHKATHA;

* CHJIbHAs 3aBUCHMMOCTb OT KOJM4YECTBA IOBTOPOB OaliT B MCXOIAHOM
HH(POPMALMOHHOI MOC/IEA0BATE/ILHOCTH.

Jl()CTOllllCTBO = NpoCTOTa pCaIN3aLllH,

OcHoBHas c(epa UCIOJIb30BAaHUSI METOJIOB CHKAaTHsl C MOTEpsAMU —Tpaduueckue,
aynuo U BUAEO (ailiibl, TI€ UMEETCS BO3MOYKHOCTh, YACTHYHO IMOXEPTBOBAB Kaue-
CTBEHHBIMHU XapaKTePUCTHUKAMHU UHPOPMALUH, TOOUTHCS 3HAUYUTEIIBHOTO YMEHbILIECHUS

ee 00bEMOB.

HauGomnbiee pacmpocTpaneHue cped MeToAoB cxkaTus uadopmaiuu 0e3 1o-
Teph HAIIJIU CTATUCTUYECKHUE aJTOPUTMBI CXKATHUSI, YIUTHIBAIONTUE BEPOSITHOCTH MOSB-
JICHUSI OTNIEIBHBIX CUMBOJIOB B MH(OPMAIIMOHHOM IOTOKE. B mepByro ouepenb, 3TO

anroputMmsbl llleanona-®ano u Xaddmena.

1.1.5. Aaroputm lllennona-®ano

OddextuBHOEe KomupoBaHue MetoqioM lllenHona-daHo Ga3upyeTcs HA OCHOB-
Hoi1 Teopeme IllenHOHa a1 KaHama 63 momex.
Aneopumm s3¢hgpexmusrnoco koouposarnus no Illennony-darno

e bykBbI andaButa cOOONIEHUI BHIMUCHIBAIOTCS B TAOJIUIly B MOPSIKE yObIBa-

HHUS BEPOATHOCTEU.
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e 3aTteM OHM PA3CISIFOTCS HA JBE TPYIIHI TaK, YTOOBI CYMMBI BEPOSITHOCTEH B
KaXJI0¥ Tpymme ObUTH 110 BO3MOKHOCTH OJTMHAKOBHI.

e Bcem OykBaMm BepxHEH MOJIOBUHBI B KAUECTBE NIEPBOTO CUMBOJIA MPUITHCHIBA-
ercs 1, a Bcem HiKHUM — O.

e Kaxpgas u3 moJlydeHHBIX TPYII B CBOIO O4Yepeab pa30OMBaeTcCs Ha JBE MOJ-
TPYIIbI C OJUHAKOBBIMU CYMMapHBIMU BEPOSITHOCTSIMU U T. [I., MPOLIECC TOBTOPSETCA
710 T€X TOp, MOKa B KaXJ0i MOATPYIIIE OCTAHETCs MO OJHOU OyKBe.

Ilpumep. Paccmompum angpasum u3z 7 6yKs, npunucas Kaxcoou Oykee eeposim-
HOCMb ee NosA6IeHUs 8 COODWeHUU Di (CYWecma8yom cneyuaivbtble madbiuysbl 6eposm-
HOCMU NOABIEeHUs OYK8 PYCCKO20 UNU JIAMUHCKO20 alhasumos 8 cOOOueHUsX, Hanpu-

mep, em. npunodicenue 1.2.1).

byksa | Bepositnocrs, p; | Ipouece noayuenns koxa | Koa Hlennona
A 1/4 1 I n 11
E 1/4 1 L 0 10
F 1/8 0 1 1 mw 011
C 1/8 0 Il o O = 010
B 1/8 0 0 - 1 m 001
D 1/16 0 0 = 0 | 0001
G 1/16 0 0 0 0 - 0000

N

H(E) =X plogs lp, = 2/4 + 2/4 + 3/8 + 3/8 + 3/8 + 4/16 + 4/16 = 2,625.

k=1
ﬂCHO, qTo IIpH OOBIYHOM ABOMYHOM KOAWPOBAHHH, HC YUYHUThIBAsd CTATUCTHYC-

CKHUX XapaKTEePUCTHK, JJIS TPEICTABICHUS KaKI0W OyKBBI MMOTPEOYETCS TpU CUMBOJIA.
HaunGonpmmii a3¢dexT cxatus moaydaeTcss B Ciydae, KOT/la BEpOSITHOCTA OYKB TIpei-
CTaBJIAIOT COOOW IEIOUHMCIICHHBIC OTPUIIATENbHBIE CTENEHN ABOWKH. CpenHee 4uciio

CHUMBOJIOB Ha OyKBY B ATOM CIIy4ae TOYHO PaBHO SHTPOIIHH.

CpenHee 4MCI0 CUMBOJIOB Ha OYKBY
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N
L =2 pin;,

i=1
TJIC pi - BEPOSATHOCTD MOSIBJIICHHS I-TO CUMBOJIA al(paBUTa,;

N — KOJIMYECTBO CHMBOJIOB B KOJIOBOM KOMOWHAIIMH I-TO CUMBOJIA aJipaBHTA.

J11 pacCMOTPEHHOTO B TabJIMIIEe TpUMEpPa

L=1/4*2+1/4*2+1/8*3 +1/8 *3 +1/8 * 3 +1/16 * 4 +1/16 * 4 = 2,625.

Pasnocts BenmmuuH (L — H) — ecth uzbuimounocms xooa, a BenmuuHa

(L — H)/L — omnocumenvuas uzbvimounocme.

M30BITOYHOCTS MOXKET TPAKTOBATHCS KaK Mepa OECIOJIE3HO COBEPIIAEMbIX ajlh-
TEPHATUBHBIX BHIOOPOB. Tak Kak B MPAKTHYECKUX CIIyYasX OTICIbHBIC 3HAKH HUKOTIA
HE BCTPEYAIOTCSl OJJMHAKOBO YacTO, TO KOAUPOBAHUE C MOCTOSIHHOMN JJIMHOM KOJIOBBIX
CJIOB B OOJIBIIMHCTBE CiIydaeB M30BITOYHO. HecMOTpss Ha 3TO, Takoe KOJMPOBAHUE

IIPpUMCHACTCA JOCTATOYHO YaCTO, pPYKOBOACTBYACH TCXHUYCCKUMH COO6pa)KeHI/IHMI/I.

1.1.6. Aaropurm Xaddpmena

Aneopumm 3¢hghexmusrnoco koouposanus no Xaggmeny
bykBbl angaBuTa cOOOIICHN BBHIITUCHIBAIOTCS B OCHOBHOM CTOJIOCI] TaOJIUIIBI B

MopsiiKe YObIBaHUSI BEPOSITHOCTEH.

e JlBe nmocnenHue OyKBbl OOBEIUHSIIOTCS B OJIHY BCIIOMOTATEIbHYIO OYKBY, KO-
TOPOM MPUMHUCHIBACTCS CYMMapHasi BEPOSTHOCTb.

e BepositTHocTH OyKB, HE Yy4YacTBOBAaBIIMX B OOBEIUHEHUH, W TOITy4YCHHAas
CyMMapHasi BEPOSTHOCTh CHOBA PAacCIIOjaraloTcs B MOPSIKE YOBIBAaHUS BEPOSTHOCTEH,
a JIBe TIOCTIEIHUE OOBEIUHSAIOTCS, U T. JI. IO T€X IMOp, MOKa HE MOTYYar0T eINHCTBEH-
HYIO BCIIOMOTATeNbHYI0 OYKBY C BEpPOATHOCTHIO 1.

e Jlanee nus MOCTPOEHUS KOJIA UCIOJB3YETCS] OMHApHOE IEPEBO, B KOPHE KO-
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TOPOro pacrnojaraercs OykBa ¢ BEPOSITHOCTBIO 1, MpU BETBJICHUU BETBU C OOJbIICH
BEPOSITHOCTBIO NpHcBamBaeTca Ko 1, a ¢ MeHbled — koa 0 (Bo3MokHO JieBoi — 1, a
pasoii — 0).

Ilpumep. Paccmompum ycnosusiii arghagum us 60cbMu OYK8, KAx*cOOU U3 KOmo-

Poblx npunucana coomeemcmeyruiasl 6epoANHOCnIb €€ NOABIEHUA 6 COO6M4€HMM.

byksbl | BepositHocTn | Benomorareiabnsie crondun sepositnocreii | Koa Xadppmena
Z1 0,22 022 022 026 032 042 0,58 11 01

72 0,20 020 020 022 026 0321042 00

73 0,16 0,16 0,16 020 022 1026] 110

74 0,16 0,16 0,16 0,16 10,20 J 111

75 0,10 0,10 0,16 10,16 J 100

76 0,10 0,10 10,10 J 1011

77 0,04 1 0.06 J 10101

78 0,02 J 10100

L=022 x2+020x2+ 0,16 x3+016x3+0,10x3+0,10x4+004x5+002x5=208;
H=2,76;
L—H =004

cpasHenus: 8 kooe Lllennona c makum sxce pacnpedenenuem gepoamuocmeti L —H = 0,08.
llocmpoenue bunapnozo depesa

Jlna

3-5%/'{
1 ]
nE__ 0% __g

1

! 026
Z4 0f o6 0

0o
0
Z3 / o

L]

®
.ﬁ }l.jfs 0.02
76 My e
1
.

B npunoowcenuu 1.2.2 npuBoasaTcsa 3ajaHus Il CAaMOCTOSITENIbHOM paboOTHI 1O

KOJIMPOBaHMIO MH(OPMAIIUK C KCIO0JIb30BaHueM anroputMoB lllennona-dano u Xad-

¢b™meHa.
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Ilpunooscenue 1.2.1

Beposamuocmu omoenvHulx OYK6 8 pycckom s3bike

bykBa |BepositHocth |BykBa |BeposiTHOCTH
_ 0,175 A 0,018
Q) 0,090 bl 0,016
E 0,072 3 0,016
A 0,062 b,b 0,014
n 0,062 b 0,014
T 0,053 r 0,013
H 0,053 L | 0,012
C 0,045 H 0,010
P 0,040 X 0,009
B 0,038 XK 0,007
JI 0,035 10 0,006
K 0,028 11 0,006
M 0,026 0 0,004
| 0,025 11} 0,003
11| 0,023 ) 0,003
Yy 0,021 ()] 0,002

Ilpunooscenue 1.2.2

3aaHus I CAaMOCTOSATENbLHON PadoThI

1. Hanucams npoyedypy, obecneuusarouyio d3¢gexmusnoe koouposanue:

eapuanm a) ko0 Illennona; eapuanm 6) ko0 Xaggmena, U noocuem cpeoHe20 KOIUHecmad
ungpopmayuu na 3naxk H; uzovimounocmu (L - H); u omnocumenvnou uzoetmounocmu

noayuaemozo kooa (L —H) [ L.

ﬂ]l}l mecmupoearusl npocpammosl UCNO1b306AMb 06a KOHmMPOJIbHbIX eapuarma.

Bapuanm 1
byKBbI BepositHoctn  [Kox Illennona
Z1 0,22 11
Z2 0,20 101
Z3 0,16 100
Z4 0,16 01
Z5 0,10 001
Z6 0,10 0001
Zi 0,04 00001
Z8 0,02 00000 H=2,76
L=284L-H=0,08
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Bapuanm 2

bykBbl |BepostHocTn |Kop ILllenHona

Z1 1/2 1

Z2 1/4 01

Z3 1/8 001

Z4 1/16 0001

Z5 1/32 00001

Z6 1/64 000001

Z1 1/128 0000001

Z8 1/128 20{)%2?84 H=163/64 L
L-H=0

2. Ucmounux coobwenuti noposcoaem suaxu A, B, C ¢ eeposmnocmamu 0,7,
0,2;0,1.
Hanucamo npoyeodypy nozsonsaowyio:

® onpeoenums SIHMPONUIO UCTOYHUKA,

® YKA3amb 015l IMUX MPeX 3HAKOS8 ONMUMATbHOE ODUHAPHOE KOOUPOBAHUE:
eapuanm a) Koo Illennona;
sapuanm 6) ko0 Xaggpmena,

U onpeoenums cpeoHioi OIUHY KOOOBbIX KOMOUHAYUIL,

® 3axoouposams ece napwvl AA, AB, ...;

® nocmpoums OJisl IMUX 0eBAMU NAP ONMUMATLHBIU OUHAPHBIU KOO:

sapuanm a) ko0 Lllennona;

sapuanm 6) ko0 Xagppmena.
® ygenuuums OJ0YHOCHb KOOA 00 MPexCUMBONbHbIX KOMOUHAYULU, U NOCMPO-

UMb ONMUMATILHBIN OUHAPHBIL KOO:

sapuanm a) ko0 Lllennona,

sapuanm 6) ko0 Xagpmena.

Coenambv 661600 00 U3MEeHeHUU U3OLIMOYHOCMU KOOA C Y8eaudeHuem OJIOYHO-

cmu. Kak smo eénusem na aghghpexmusnocmu kooa?
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bykBa (BepositHocth (Kon 3nak  [BepostHocth |Koa mapsl
A 0,7 0 AA 0,49 1
B 0,2 11 AB 0,14 011
C 0,1 10 BA 0,14 010
AC 0,07 0011
CA 0,07 0010
BB 0,04 0001
BC 0,02 00001
CB 0,02 000001
CcC 0,01 000000
H=1,1571; Litax = 2,33;
L=13; Leumson = Lawax/ 2 = 1,165.

Bv1800: npu koouposanuu 6onvuumy O10KAMU YOAemcs YMEeHbUUUMb U30bIMOYHOCb KOOd,
meopemuyecku MUHUMYM U3ObIMOYHOCIMU MOdcem Oblmb OOCMUSHYM NPU KOOUPOBaHUuu 0OJI0KOS,
BKIIOUAIOWUX OECKOHEYHOE YUCTLO OVKE:

1.2.3. LZW — cxxaTue
OmuuM n3 Haubosee IMMPOKO MCIOJIB3YEMBIX B HACTOAIIECE BPEMsS METOJIOB

cxkatus 0e3 moreph sBisieTcs anroput™ Jlemmena-3uBa-Yamua (Lempel-Ziv-Welch).

Merton cxxatust ObUT TIpeyiokeH B 1977 ronmy, ycoBepiiieHCTBOBaHHBIN (Terry
Welch) Bapuant 6b11 ony6inkoBan B 1984 roay, U B qajibHEHIIIEM HEOHOKPATHO MO-
JACPHU3UPOBAIICA. DTOT aNTOPUTM HCIONB3YeTCs, B YACTHOCTH, CTaHJAPTHOM Mpolie-
aypoit UNIX Compress. Anroputwmsl rpynmel LZ (LZ77, LZ78, LZSS), nexat B 0OCHO-
BE€ TOYTH BCEX COBPEMEHHBIX MPOTPAMMHBIX U aIlllapaTHBIX CPENICTB CKaTHs MHDOP-
maru. PKZIP, LHA, Stacker, SuperStor, Dblspace u mHOTHE npyrue apXuBaTOpbI

UCIIONIB3YIOT TY WU UHYI0 Moaudukaiuio anroput™a LZ.

Wnes cxatus, npeaioxkeHHas JlemnenoMm u 3UBOM 3aKJIFOYAETCS B CIAEAYIOLIEM:
€CJIM B TEKCTE COOOIICHMsS TOSBIISICTCS IMOCIEAOBATEILHOCTh M3 JIBYX paHee YKe
BCTPEUABIIMXCS CUMBOJIOB, TO 3Ta MOCIIEIOBATEIIBHOCTh OOBSBISICTCS HOBBIM CHMBO-
JIOM, JIJI HEe€ Ha3HA4yaeTCs KOJI, KOTOPBIM MPH OMPEICTICHHBIX YCIOBUSIX MOXKET ObITh
3HAYUTEIBHO KOPOYE MUCXOAHOM MOCJIEA0BATEIbHOCTH. B manbpHeunmem, B CKaToM CO-

OOIIIEHNY BMECTO MCXOIHOM ITOCJIEN0BATEIHHOCTH 3aIMChIBAETCS HA3HAYEHHBINA KOJI.
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HpI/I ACKOJAUPOBAHWUH ITOBTOPAIOTCS aHAJIOTUYIHBIC HeﬁCTBHﬂ " IIOTOMY CTAHOBATCA U3-

BECTHBIMHU ITOCJICAOBATCIBHOCTH CUMBOJIOB AJIA KaXXKA0I'0 KOAa.

IIpouecc kogupoBaHus

1. KaxxnoMy CHUMBOJIY HCXOJHOTO alipaBuTa MPUCBAMBACTCS OINPEACICHHbBIN
KOJI (371€Ch KO — MOPSAKOBBIM HOMEp, HaunHas ¢ 0).

2. BribupaeTcs nepBblii CHMBOJ COOOIICHUS U 3aMEHSETCSl Ha €ro KOJI.

3. BriOupatorcs cienayroniye A8a CUMBOJIA U 3aMEHSIOTCSL CBOUMHM Koaamu. Of-
HOBPEMEHHO 3TOH JIByXCUMBOJIBHOW KOMOWHALIMK MPUCBAUBAETCS CBOM KOJ (OOBIYHO
ATO MOPSAIKOBBIM HOMEp, PaBHBIN UKCITY YK€ MCIOJIB30BAHHBIX KOJ0B). Tak, eciu aj-
(daBuT BKIIOYaeT 8§ CUMBOJIOB, uMeromux koapl oT 000 mo 111, To mepBas 1ByXCHM-
BOJIbHAsI KoMOMHanus noxy4duT ko 1000, cienyromas — kox 1001 u tak ganee.

4. BpiOuparoTcs U3 UCXOAHOTO TEKCTa ouepennbie 2, 3, ... N-CUMBOJIbHBIE KOM-
OuHAIMK 10 TeX MOop, MOKa He oOpa3yeTcs elle He BeTpedaBInasics komOuHaius. To-
r71a 3TO KOMOMHAIIUY MPUCBAUBAECTCS OYEPEAHOMN KO, U MOCKOJIbKY COBOKYITHOCTb U3
nepBbIx N-1 CUMBOJIOB yK€ BCTpeuanaach, TO OHAa UMEET CBOWM KOJ, KOTOPBIN U 3amu-
ceIiBaeTcs BMecTo dTUX N-1 cuMmBosioB. KakabIil akT BBEAEHHSI HOBOI'O KOJia HA30BEM
[1aroM KOJAUPOBAHUS.

5. Ilporecc npogomkaeTcs 10 UCUEPIIaHU UCXOTHOTO TEKCTA.

IIpouecc nexkoaupoBaHus

[Ipu dexoouposaruu xom MEPBOTO CUMBOJIA, & 3aTEM BTOPOTO U TPETHETO 3ame-
HAKOTCSA HAa CUMBOJIBI aJ'I(l)aBI/ITa. HpI/I 3TOM CTAHOBUTCSA M3BECCTHBIM KO/ KOM6I/IHaI_II/II/I
BTOPOro u TpCTbC€ro CHUMBOJOB. B CJ'ICI[}’IOHIGI;'I MMO3MIu MOI'yT 6BITI> TOJIBKO KOJIbI
y>K€ U3BECTHBIX CUMBOJIOB U UX KoMOuHanuii. [Iporiecc qexoaupoBanus mpoaoKaeT-

Cs 10 UCUCpIIaHusA CKAaTOTO TCKCTA.

Ilpumep.
[lycTh MCXOMHBIN TEKCT MPEICTaBIISICT COOON JIBOMYHBIN KO (TMEpBas CTpOKa
tabmuipl 2.3), To ecth ucxonubid andasutr A={1,0}. Koabl 3TUX CUMBOJIOB COOTBET-

cTtBeHHO Takxke 0 u 1.
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O6pa3yromuiics mo merony Jlemnena-3uBa LZ-koa mokazaH BO BTOPOM CTPOKE
Tabnuuel 2.3. B TpeTbeil cTpoke OTMEUEHBI IIard KOJAUPOBAHUS, MOCIE KOTOPHIX MPO-
UCXOJIUT TIEPEXO0]l Ha MPEJICTABIECHUE KOAOB A C YBEJIMYEHHBIM YHCIOM pa3psiaoB I.
Tak, Ha nmepBoMm miare BBoaAuTcs ko1 10 nis komOunanuu 00 u Mo3TOMYy Ha ClEeAyIO-
MIMX JBYX Iarax =2, nmocje TpeTbero mara =3, mocie ceapMoro mara r=4. B o0mem

ciaygae r=K nmocne mara 2 -1,

B mpuBenennoM npumepe LZ-kom okazayics gaxke IIMHHEE MCXOTHOTO KOja,
TaK KaK OOBIYHO KOPOTKHE TEKCTHI C HEOOIBITUM KOJTHYECTBOM TIOBTOPSIFOIIUXCS CUM-
BOJIOB HE AatoT addekra cxxarus. IOPeKT cxkaTusi NposSBISETCS B JOCTATOYHO JJTUH-

HBIX TEKCTaX U OCOOEHHO 3aMEeTEeH, HalpuMep, B rpaduueckux Qainax.

Tabnuma 1.5

HcxoaHblii TEKCT 0.00.000.01.11.111.1111. 110. 0000.00000. 1101. 1110.
LZ-kon 0.00.100.001.0011.1011.1101. 1010.00110.10010.10001.10110.
r 23 4

BBoauMbIe KOIbI -1011 100101110111 1000 1001 1010 1011 1100

Y COBEpILICHCTBOBAHHBIN AITOPUTM CKATHUS U PACHAKOBKH 10 MeToy Jlemnena-
3uBa-Yanua npuseieH Ha puc. 1.2. Ha puc. 1.3 npuBeaeH npumep nporpaMMHOM pea-

nu3aruu anroputma LZW.
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AJIropimM KoMIpeccuu

CTPORKA = ouepeHOIT CHMBOJ 13 BXOJAHOI'O MOTOK:
WHILE exoasoii norok He nyer DO
CIHMBOJT = ouepeanoii CHMBOJI 113 BXOJAHOI'0 NOTOKA
IF CTPORA + CIIMNBO.T g Tadanue ctpoxk THEN
CTPOKA = CTPOKA + CIIMBO.T
ELSE
BLIBECTH B BLIXOAHOM noTok Ko aan CTPOKA
ao0dasuTe B Tadsnuy crpoxk CTPOKA + CIIMBO.T
CTPOKA = CHNBO.T
END of IF
END of WHILE
BLIBECTH B BBLIXOJHOM noTok koA aas CTPOKA

AAropuT™M JeKOMIIpecCHn
Yurars CTAPBIIT_KO/1
seisectnn CTAPBIINT_KO.{
WHILE exoasoit motok He nyer DO
unrrate HOBBITT_KO,
CTPOKA = nepeeecru HOBBII_KO,1
seigecTt CTPORY
CIIMBO.T = nepeprii cumBoa CTPOKRII
nodapnTh B TAdanuy neperoaa CTAPBIT_KO+ CIIMBO.T
CTAPBI_KO/ = HOBBIIT_KO,1
END of WHILE

Puc.1.2. Anroputm LZW-komnpeccun U 1eKOMITPECCUU

HHLIW cwaTtHe

Beegure TerCT:
|.-".-".-"WWWHHHTTET

Kaa =Ciare=-

|.-’ B2OEW H2EE8 R H260TTET

|4 P RRRTTET

Mz Brxog HoERIN kog |CTapei kog | CTpoka BeiMog CliraE0on HoBRIE Kog Tagnuuel
]

2 256 ! A B A

3 bt 206 Wt Wt £as
4 258 Wt i | s
5 R 2h8 F F W R
G 260 A RA ! AR

7 T 260 T T RRET
g T T T T TT

9 E T E E TE

10 T E T T ET

Puc.1.3. [Ipumep nporpaMMHON peain3aluy alropurMa
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1. Onucanue J1adbopaTopHO padoThI

HporpaMMa IpeaHasHa4dCHa AJI1 KOAWPOBAHUA CHUMBOJIOB IIO AJI'OPUTMY X5M-

MUHTa. [ 1TaBHOE OKHO MpOrpamMMsl MPEACTaBICHO Ha pUc.9.1.

ﬂEWHCTPﬂU,H]I KOOWPOEAHHA C NOMOLLLE K MeToOd XammHHrIa @

CHMEDN KOTOPEIA HAAO0 SaK0AHPOEATE |

K. #armKHra A7 300 CHMEDNS ’E |a |E ’E |E ’E |a ’E |E ’E |E ’E I

CHMEDN, NOAYYEHHEIA NOCNE PACKOAWPOEAHMA

BEEAWMTE CHMEDN ANA KOAMPOEAHHA

Puc. 9. 1. 'maBHOE OKHO ITpOTrpaMMBbI

Komupytrorcst mo6bie cumBosibl ASCII-KOTupoBKH, ¢ MTOMOIIBIO TPUHAIATH-
CHMBOJIBHOTO KoJa XAMMMHTA, COAepKamero 8 nHGOpPMaIMOHHBIX pa3psaoB, 4 KOH-
TPOJIBHBIX pa3psia U pa3psia oOmield YeTHOCTH.

[Ipoueccyl KOAUPOBAHUA U IEKOJUPOBAHUS MPEACTABICHBI HA pUC.9.2
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ﬂEmHCTpﬂuMﬂ HOOWPOBAHHMA C NOMOIL LK MeTOoad XamanHra E|

CHMBDN KOTOPEIA HAAO SaKOIHPOEATE 'W—
K.oa HarbUHNa 00A 3T0MD CHMEDNS ’a |T ’T H |T ’E |T |T ’E |T |E ’E l
| DekogupoEare |

Curean, NOAYYEHHEIR NOCAE PAcKOgHPOBaHKHA W

KonrponeHoe wwcno: 0000
Owusok He oSHapYKeHO.
JetooHMpoEaH CHMEDT W

Puc. 9. 2. IIpouecc koaupoBaHus U IE€KOIUPOBAHUS

CepbIM IIBETOM OTMEUYEHBI KOHTPOJIbHBIE OUTHI, TOIYObIM — OUT OOIIEH YEeTHO-
cTU. B mony4yeHHbI KOJ MOXHO BHOCUTH OIIMOKUA. OMHOYHBIE OIIMOKH MOTYT OBITH
UCIIpaBJIEHbI, JIBOMHbIE — OOHapykuUBaroTcsa Oe3 ucnpasieHus. Eciu ommbOka Obuia
HCIPABIIEHA, TO YKa3bIBA€TCs, B KaKOM OWUTE OHa OblIa JomylieHa. 3aTeM CUMBOJI Jie-

koaupyercs. [Ipolecc nucnpapieHrs OAMHOYHON OIIMOKY PEACTaBIECH Ha puc. 9.3.

ﬂEmHCTpﬂ.LI,HH HOOHMPOBAHMA C NOMO L b MeTOOA XammKHra El
CurB0N KOTOPEIR Halo 38K0AHPOESTE ’T—
K.og #apMWHra 408 370D CHMEBONa ’E ’T ’E ’T ’E@’T |E |T |E |E |E l
/
| Jexoauposars— |

CHMBON, NONYYEHHEIN NOCAE DACKOQMPOES

K.oHTponeHoe yucno: 071
Owwutka B B-+ pazpage
E-ii paspaAg vcnpae e
JekoqHpoBaH cureon T

Puc. 9. 3. IIponiecc ucnpaBiaeHus OAUHOYHOM ONTHOKH

Ecnu Bo3HMKaeT ommbOka IBOWHON min 0ojiee KpPaTHOCTH — BBIBOJUTCS COOO-

IMEHUE O HEBO3MOKHOCTH UCITPABJICHHA KOJA.
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2.3ananue

1. 3akoaupoBaTh C MOMOIIBbIO KOAa X3MMHHTA MPEITIOKEHHBIN andaBuT (Bapu-
aHTHI yKa3aHsl B Tabmure 9.1).

2. B xaxayro CTpoKy TaOJMIIbI C 3aKOJMPOBAHHON MH(OpMalLKe BHECTU OJU-
HOYHYIO OIIMOKY, 3a()UKCUPOBATh B KOJIOBOW TAaOJIUIE pe3ynbTaT JEKOINPOBAHHUS.

3. B nmocneanue n18e CTpOKK TaOIUIBI C 3aKOAUPOBAHHON HH(pOpMaLel BHECTH
JIBOMHBIE OIIMOKH, 3a)UKCUPOBATh B KOJIOBOU TaOJHUIIE pe3yabTaT JEKOIUPOBAHMUS.

4. IIpoaHanu3upoBaTh MOJYUYEHHbIE PE3yIbTaThl U CHOPMYJINPOBATH APTYMEH-
TUPOBAHHBIE BHIBOJIBI.

Onucatp HOHY‘IGHHLIﬁ KO XAMMHUHTA :

. KOJINYECTBO KOHTPOJBHBIX U MH()OPMALIMOHHBIX Pa3psA0B U UX HOMEPA,

m M30BITOYHOCTH KOJIA;

- OTHOCHTEJIbHASI N30BITOYHOCTE;

u MUHUMAJILHOE KOJIOBOE PACCTOSHHUE;

u OIICHUTh  KOPPEKTHPYIOIIYIO  CIOCOOHOCTh  ITOJYYEHHOTO0  KOja.

5. CocTaBUTh U3 MPEUIOKEHHOTO alihaBUTa CIOBO JUIMHOW HE MEHEE 5 CUMBO-

JIOB U 3aKOAUPOBATH €0 C IIOMOIIBIO ITOJIYYCHHOI'O KOJa XAMMHUHTA.

[loacuurtarh IIMHY UCXOAHOTO TeKkcTa (KoaupoBka ASCII) v 3aKOAMPOBAHHOIO TEKCTA

(ko XsMMHHTA).

6. [IpeacTaBuTh KpaTKuii TEOPETUYECKUM MaTepuasi, B KOTOPOM OIKCATH CIIO-

co0 KOJIUPOBAHUS U ICKOIUPOBAHUS HH(OPMAITUHU C TIOMOIIHIO KOJIa XOMMUHTA.

/. IlpuBecT UTOTM MPOBEACHHBIX SKCIEPUMEHTOB MO KOJAHPOBAHUIO C IOMO-

IIBIO TporpaMmmbl Hemming.exe.

8. OuleHuTh pe3yabTaThl OOHAPYKCHUSI W UCTIPABIICHUS OJWHOYHBIX U OOHApY-

KEHUS TBONHBIX OMMOOK. Cenarh BBIBOJIBI O KOPPEKTUPYIOIIEH CITOCOOHOCTH MCCIIE-

151



IyeMOro KoJa.

9. HpI/IBCCTH B OTHCTC OTBCTBI HA KOHTPOJIBHBLIC BOIIPOCHI, B COOTBCTCTBHHU C

HOMCPOM BapHUaHTAa, YKAa3aHHBIM IIPCIIOaBaTCIICM.

BapuanTsl 3ananuii npeacrabieHsl B Tabmuie 9.1

Taomuma 9.1
Homepa Bapuan-Ucxoanbii angaBur
TOB
1,5,9,13,17 Kupwinuna A..M

2,6,10,14,18,22 Kupunnuna O..4
3,7,11,15,19,23,2 |Jlatuuwnia A..N

7
4,8,12,16,20,24,2 |Jlatuauna O..Z
8
21,25,29,26,30 Hecsatuansie nudps 0..9

Homep KonTpoabHbIE BONPOCHI

BapHAaHTA

15,7 UYrto npencrapnseT coO0l U KaK UCTIONB3YeTCs KOJI XOMMUHTA?

39/18,28

2.46.8 Kak cocraBngercsa xkog XoMMmuHra?

20,2224,

26,30

11,13,15, |Kakue ommOKH MOXKHO HCIIPABHTh C MIOMOINBIO Koga X3MMHUHTa?

%9’17’19’ OT Kakux CBOMCTB KOJa 3aBUCHUT €r0 KOPPEKTUPYIOIIas CIOCO0-
HOCTB?

12,14,16

21.23.25, K%KI/IG OIMOKHA MOTYT BOSHUKHYTh IIPU COCTABJICHUH KOJ1a XIMMHH-

20 ra’
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JABOPATOPHASI PABOTA Ne 10
KOPPEKTHPYIOIIUE KOJbI. MUKJINYECKHUE KOJIbI

Heas padorbl: O3HaKOMIIEHHE ¢ OOIIMMH MPUHIIMIIAMH TTOCTPOSHUS U UCTIOJNb-
30BaHMS KOPPEKTUPYIOMIUX KOJIOB JUIsI KOHTPOJIS METOCTHOCTA HH(POPMAITHH, PACITPO-
CTpPaHsSIEMOHU MO TEJIECKOMMYHHMKAILIMOHHBIM KaHajaM. M3yuyeHue NMpUHIUIIOB IIOCTpOe-

HHUA NUKINYCCKUX KOAOB.

Ipumeyanue. s BBINONHEHHS JTabOpaTOpHOI pabOTHl Ha KOMIIBIOTEPE HEOO-
XOJMMO YCTaHOBUTH (haii
CyclicCode74.exe, KOTOpbIN HAXOIUTCS B apXuBe [Jukiuueckuii Koo.rar.

1. Onucanue J1adopaTopHOM padoTHI

1. 3yuuTh cBeJEHUS O MpOrpaMMe KOJUPOBaHUS MH(POPMALIMK C UCITIOIb30Ba-
HUEM LUKINYECKoro koja (manka JJokymenmayus). 3amyCTUTh IpOrpaMMy KOJHUPOBa-

Hus (nanka Mcnoansemoiii mooyas, dhaiin CyclicCode74.exe), puc. 10.1.

161 7-2ip Tite Munager

Sadr

Npessa B WhiSgamece

o

~7

Copan:

Copanva

e

Jofasrn (LR R Tormponrme

T OOl MeDCa\Dmiktop

.
. ._.‘...._..ﬂ

W nanea

Lagassain 2nn FTHD T\ LiMemussnc cm koued Lneanss

Otwngo

-

Thepessecrume

KO RS T I WL W riorese IO Ko

Tt

x

Y anrwrn

Yoo,

"w
Da
DA

K
I’[Ij

i

Mn@opsemun

Jnumioce

Puc. 10.1. 3anyc

‘L

el

k iporpammbl CyclicCode

TSRS e DPPerT.
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o= mknnuecknii kog (7,4)

1. Beenute uncno X [0-15]: m

S|
2. [IeowuHoe NpencraeneHue X

3. Uuknuueckinid Koo CODGLLEHWA:
4. BHenpeHue crydaiHoi oLwmGKK:

5. CHHOpOM CODGLLEHKA:

6. McnpaeneHHoe coOGLEHME:

DK Brixon

Puc.10. 2. ['maBHOE OKHO TIPOTrPaMMBI

2. 3aKOIIHpOBaTB C IIOMOIIbIO IIHMKIIMYCCKOI'O KOIa HpGIIJ'IO)KGHHBIﬁ BapHuaHT

(em. eapuanmor 3a0anuii). JIns atoro B ctpoky “I. Beoume uucno X [0-15] BBOAMM

3amanHoe yucio. KogoByro Tabiuily COXpaHUTh U MEPEHECTU B JIMYHYIO MAaMNKy (IJIs

aToro HaxkumaeM onHoBpeMeHHO Ctrl+Alt+PrtScSysRq 3aTem Ctrl+V).

¢ Uacresecnnit iz 74) Lo is) @
13

| Beogwre sucmo X [3-15]

2 [lecwssos rpencTaanskms X

1101

3 Umcnamincxind 100 CoORUSMR

0011101

i Buagpewm cryunivod ausdor

0001101

& Cungpce cootugenmt

001

. VCNpaBnesH0s CoOMLEmE

r B 1 I §

Seone

Puc. 10. 3. [Ipumep 3anoHEHUS MTOJEN TJIABHOTO OKHA MMPOTPAMMBI
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3. [Ipoananu3upoBaTh MOTYYCHHBIE PE3YNbTAThl U CHOPMYIHPOBATH aPTyMEH-

THUPOBAHHLIC BLIBO/IBI.

2. 3apanue

1. HOJ’Iy‘II/ITB CHUCTEMaTUUYCCKUI I_II/IKJ'II/I‘IGCKI/Iﬁ KO, UCIIOJIB3Yys IMPUBCACHHBLIC B

Ta6HHHe 10.1 IMOpoXKAArOIMKUC IMOJIMHOMBI, B COOTBECTCTBHUU C BAPUAHTOM, YKAa3aHHBIM

MPENOIaBaATEIEM:
Tabmuua 10.1
Bapuaum Llopooswcoarowuii norunom 3-eti cmenenu
1,7,13,19,25 1011
2,8,14,20,26 1101
3,9,15,21,27 1011
4,10,16,22,28 1101
5,11,17,23,29 1011
6,12,18,24,30 1101

Ilpumep: Paccmorpum koaupoBanue BocbMu3zHauHoro yucna 00011111, ITycte

JUIS. KOAUPOBAHMUS 3a/1aH MTOPOXKAAOIINI TOJIMHOM 3-€11 CTEIEHU
P(1,0) =1101, P(x) = 1 + x +x3

JHemam X3 G(X) na P(X), rae nadopmanuonnsii momuaoM G(X) = x 34 x4 + x>+ x8 +

X' x3G(X)=x0 +x"+x8+x%+x10

| X3+ X +1
X0 4+ 94 x8 4+ X7 + X8 x10 4+ x8+ X’ X'+ X8+ X4+ X2 +X +1
x? + x°
X2+ X7+ x°
X7
X°+ x4
X+ X3+ x2

X* + X3+ X% x* + X%+ X

X3+ X
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X2+x+1
R(x) =1

Haxoaum 3naueHne kogoBoro mojauHoMa F(X):

FX)=(x+ x" + x3+x+ x10) 01
Takum 006pa3om, OKOHYATEIIHPHO KOAOBasi KOMOWHAIIHS

012345678910

F(X) umeet Bux : :10000011111

KonTponbHbIe pa3psasi 100

10000011111

2. [IpencraBuTh B OTYETE KPATKUH TEOPETHUECKHA MaTepHall, B KOTOPOM OITHU-
caTh CIOCOO KOAMPOBAHMS U JEKOAUPOBAHUS MH(GOPMALMU C IIOMOILBIO IIUKINYECKO-
ro Koja.

3. [IpuBecTr UTOTH TPOBEJACHHBIX SKCIEPUMEHTOB MO KOJUPOBAHUIO C TIOMO-
mipto porpammsel CyclicCode74.exe .

4. OueHUTHh pe3yibTaThl OOHAPYKEHUS W HMCTPABICHUS OJMHOYHBIX OIIMOOK.
Craenatb BBIBOJIBI O KOPPEKTUPYIOIIEH CIIOCOOHOCTH UCCIIENYeMOTo KOa.

5. [IpuBecTn B OT4YEeTE OTBETHI HA KOHTPOJIBHBIE BOMPOCHI, B COOTBETCTBHH C
HOMEpPOM BapuaHTa, YKa3aHHBIM MPENOJaBaTEIIEM.

Bapuantel 3aganuii npuseaensl B Tadbmuue 10.2.
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Tadomuma 10.2

3,9,18,28 wugpposanue ungopmayuu.

Bapuanm Yucno
1,16 1
2,17 2
3,18 3
4,19 4
5,20 5
6,21 §]
7,22 7
8,23 8
9,24 9
10,25 10
11,26 11
12,27 12
13,28 13
14,29 14
15,30 15
KonTpoabHbIE BONPOCHI

Homep

BAPHAHTA

1,5,7, VYkaxuTe pa3nuuus TOHATHH: Koouposauue uHpopmayuu,

2,4,6,8, Onpenenute MOHITHS: pasHOMEPHbIE KOObl, HEePABHOMEPHbLE
20,22,24, Kkoowi, npeghuxchoe koouposanue, pazoenumoe Koouposauue, Cu-
26,30 cmemamuyeckue Koobvl, HecucmemamuiecKue Koobi.

11,13,15, OT KaKuX XapaKTEPUCTUK KOJa 3aBUCUT €T0 KOPPEKTUPYIOIIAs
10,17,19, |cmocoOHOCTB?

27

12,14,16

21,23.25, CpaBHuTe KOJBI XOMMHUHTa M ITUKIHYECKUE KOJBI MO 3¢ deK-
29 THUBHOCTH KOHTPOJISI [ICJIOCTHOCTH HH(POPMAITUH.
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JIABOPATOPHAS PABOTA Ne 11
METO/bI C’KATUA IO HIEHHOHY U XADDOMEHY

]_le.]'[b paﬁon: O3HaKOMJICHHE CO CTaTUCTHYCCKUMH IIpUHOUIIAMHA CKATHA HUH-

dbopmaruu ¢ ucnonb3oBanueMm Meto10B lllenHona-®ano u Xagdpmena.

IIpumeuanue. JIns BBITIOJIHEHUS J1aOOPATOPHOUM pabOTHl Ha KOMIIbIOTEPE HEOO-
XOAMMO yCcTaHOBHTH (aitn Shannon-Huffman.exe, xoropsiit HaxonuTcs B apxuBe Me-
moowl cocamus no lllennony u Xaggmeny.rar.

1. Onucanne Ja60paTopHOi padoThHI
PaboTa BBITIOJIHACTCS Ha MEPCOHAIBHOM KOMITBIOTEPE C UCITOJIB30BAaHUEM IPOTIPAMMBbI
Shannon-Huffman.exe. IlporpamMmma npenHa3HadeHa JJIs JEMOHCTPAIIMK METOOB CKa-
THS WHGOPMAIMU C HUCIoJIb3oBaHueM alroputMoB lllenHona-®Pano m XaddmeHa

(puc.11.1).

= Hognpoeanne meToaom llle HHoHa » Xadupmana

dafin Metoa  Adankms  Momowe

HoHoOHBIA TEKCT: HMCND CHMBONOE KOQWMPYShbls 58 o0KH pas (1 E:

PESHJ'IbTaT aHanNnH1=a:

BepoATHOCTE | Hucao cUMEBONOE | CHMEDN | Ko

JarooHpOEaHHEIR TEKCT:

Puc. 11. 1. 'maBHOE OKHO TTpOrpaMMBbI

st paboThl ¢ mporpaMMoi MOJIb30BaTelIeM BbIOMpaeTcsi TpeOyemblii MeToA

cxatus, puc. 11.2.
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ES Ko ampoeanme smeToa0m LlennoHna M XaduwaaHa E]

Dhafin @ AHanns MNoMoule
Mmoo HER TEKA:TI\ Yoo cHMBOA0E KogHpYSteld 33 aauH pas [ E:

PES':I.I'IbTaT SHanNnHIa:

BepoarHocTE | HHCNo GHMEON0DE | Crrison | Foon

BaroaHPOEaAHHEBIN TERKCT:

Puc. 11. 2. BeiGop MeToza cxxatus

Jlanee B okHE mMporpaMMbl McxoO0HbIli meKcm 3alUChIBA€TCA COOOIECHHE
MIPOU3BOJIBHON TMHBI (WM 3arpy’kaeTcs COOOIIeHUE U3 3apaHee MOArOTOBIICH-
Horo (aitna B ¢popmate .txt). [locne 3Toro He0OXOAUMO yKa3aTh YUCIO CUMBO-

JIOB, KOAUPYEMBIX 32 OJIMH pPa3.

JIist mojcyeTa BEPOATHOCTH TOSIBJICHUSI OYKB BO BBEICHHOM COOOIIECHUU
P, onpeneneHust SJHTPONUU UCTOYHUKA COOOIIeHUN H, cpeaHero 4ucia CUMBO-
JIOB TIPY KOJAMPOBAHWUU OFHOM OyKBBI cooOmieHus L, HeoOxonumo BIOpaTh 3a-

KJIaAKy Aunanus.



a5 Koguposarne metogom Wenrona n Xaddnana (5]

Qaiin  Metog Ananu:z

Wexonmei TexeT: ﬁ HCno CHMBONDB KOQMPYEMbIX 33 OIAH Pas | 3:

PE-’S‘{]'IhTET gHanWaa.

BeposTHocTs | Yucno cumeonos | Cameon | Koa

33KOAMPOBEHHEIR TEKCT:

Jlns onpenenenust 3pHEKTUBHOCTH KOAUPOBAHUS PACCUUTHIBACTCS MU30bI-

TouHOCTh Koja (L-H).
YToObl BBIATH W3 JAHHOW MPOTPaMMBbl JOCTATOYHO BBIOpATh 3aKIIAJKY
Dauin 1 nanee Buixoo.

Ilpumep 1.
HcxonHoe coollieHne aboesscececc00000eeeee, COCTOSIEE U3 CHUMBOJIOB
mecTUOYKBEHHOTO ayipaBuTa

A ={a, 6, 8, 2, 0, e}, 3akoIUpyeM, UCNOIL3ysa MeToa Xaddpmena. Onpene-

JIIEM BEPOATHOCTD IMOSABJICHNA CHMBOJIA B HICXOJHOM COO6H_I€HI/II/I

P =n/N,

rJ1e N — YKCJIO TIOBTOPOB CUMBOJIA B cooOIieHnr, N — jTiHa COOOIIeHMS.

BrimuceiBaem B cTos10€11 BCe CHMBOJIBI ayipaBUTa B TOPSIKE YOBIBAaHUS

BEPOSTHOCTU UX TOsiBJIeHUS B TekcTe (Tabmuma 11.1).
Ta6nuna 11.1
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YUCIIO
CAMBOIL \opTopenuii B}BI%%%T'
TAaHHOM CO000-
[ICHUU
0 5 0,25
e 5 0,25
2 4 0,20
8 3 0,15
3] 2 0,10
a 1 0,05

HOCHG,HOB&TCHLHO O6’I)GIIHHHSI ABa CHMBOJIa ¢ HAMMCHBIINMH BCPOATHO-
CTSIMU ITIOSIBJICHUS B HOBBIM COCTaBHOM CHUMBOJI, BCPOATHOCTD IMOABJICHUA KOTO-
POTO MMoJaracTcAa paBHOﬁ CyMMC BepOHTHOCTCﬁ CoCTaB/IOmMux €ro CMMBOJIOB, B
KOHIC KOHIOOB MBI IIOCTPOHUM ACPCBO, K&)I(IIBIﬁ Y3CJI KOTOPOIro UMCCT CyMMap-
HYIO BEPOSATHOCTb BCCX Y3JIOB, HAXOJAAMIUXCS HUKE HETO. HpOCJ’I@)KI/IBaCM ITYThb
K KaXXJIOMY JIUCTY ACPCBA IIOMCYAA HAIIPABJICHUC K KaXKIOMY Y31y (HaHpI/IMep,

Harpaso - 0, HajeBo -1).

0.55 ;
045 |045S10

0 30 0 30
025 | 025 (025
B 0 025 1025
X2 0925 o R
< U2 g2 020
3 020 (15
o & £ )
X Ulild 015
X 0 1lf|]J
% 005
055 /\ 045
71 0\
. R 030 4025
X1 10 \
; ) l 0 —
%2 0] 015,015 (x1)
%3 00 =N =
’ (%)010 005 025 X\ 0.20
% 111 - VN /10
:':l ]1':’1 /—K\ A /—4.‘ /h
2 1 -
| &5 ) X2 X
% 1100 s <\_,) (\_—-) L-)
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CpejiHee KOJIM4eCTBO CUMBOJIOB Ha OYKBY COOOLLIEHHS

L= ) P(i)n(i)=2*2%0.25+2%0.20+3*0.15+4*(0.10+0.05)=2.45,

i=l

rae
n(i) — KOJMYECTBO 3HAKOB B KOJIOBOH KOMOMHALMH /-0 CUMBOJIA andaBuTa
P(i) — BepoOATHOCTb NOSIBJIICHUS i-r0 CUMBOJIA andaBuTa.

DHTpONUS:

n l
H= P(i)log——=2.425
2P lee 5
3navenue u3dsirouHoctu kona (L-H) = 0.025.

CpaBHI/IBaeM IMOJYYCHHBIC JAHHBIC C PC3YJIbTaTaMH pa6OTLI IIpOorpaMMmabI

(puc.11.4)

u- Kognpoeanwe metogom WenHona u Xaddumara
$aiin  Metog Anannz  Momowbs
Wexonmsid TexeT:
af0BEEEMTTT ALonIEEEes
PesyneTaT aHanuza:

BepoatHocTe | Ycno cumeonos | Cumeson | Kon
0,25 5 a 10
0,25 5 > 0
0.2 4 r 1]
0,15 3 B 110
0.1 2 f 1111
0.05 1 a 1110

H=242321967233551 , L= 245 L- H =0,0267303276644325

2aK0oOMpOBaHHLIA TEKCT:
11101111111111011011 0000000001 01010101001 010107101
Puc. 11. 4. IIpumep koarpoBaHus
Ilpumep 2.
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3akoaupyem ucxogHoe coodrmenue (cm. I[lpumep 1), HO UCTIONB3YS METOT
[Ilennona. BeimuceiBaeM B CTON0€1] BCE CUMBOJIBI B IOPSAKE yObIBAaHUS BEPOST-
HOCTH TOSIBJICHUS UX B TEKCTE;

[TocnenoBaTenbHO JEIUM MHOKECTBO CHMBOJIOB HA J[BAa MOJMHOKECTBA
TaK, YTOObI CyMMa BEPOSATHOCTEH MOSBICHUS] CUMBOJIOB OJTHOTO MOJMHOXKECTBA
OblJla MPUMEPHO paBHA CyMME BEPOSITHOCTEW MOSIBICHHS CHMBOJIOB JPYroro.
JI1sl HUJKHETO MOAMHOKECTBA KaKJIOMYy CHMBOJTY npunucbkiBaeM "0", miist Bepx-
Hero — "'1". JlanbHeimme pa3OMeHHsT TOBTOPSIOTCS 0 TeX MOp, IOKa BCE IMOJI-

MHO’KECTBa He OyIyT COCTOSTh U3 OAHOTO AteMenTa (Tadymma 11.2).

TabOmuma 11.2

YHCJIO
CHM- |[IOBTOPEHUU|BEPOST- Kox Illernona
BOJI B IJaHHOM |HOCTb

COOOIIEHNHU
0 5} 0,25 1 1
e 5} 0,25 1 U
2 4 0,20 U 1 1
8 3 0,15 U 1 U
4] Z 0,10 U U 1
a 1 0,05 U U U

Cpeousis Onuna nouyyeHHo20 kooa byoem pagha

Cpennee KOJIMYECTBO CUMBOJIOB Ha OYKBY COOOIICHHMS:

L=Z n(i)*P(i)=0.25%2+0.25%2+0.2*3+0.15%3+0.1 *3+0.25*3=2.5

i=1

OHTpPOIHUS:

CpaBHHMBaeM TIOJIyY€HHBIE [aHHbIE C pe3yJbTaTaMu padOThl MPOrpaMMbI

(puc.11.5)
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o Kogwposanne metogom lennona n Xaddimana (=3
@ain  Metog Ananuz  Momowe

WMexonHbii TekcT: Yucno cHMBONOE KOOMPYEMbIX 33 OOMH P33 |4 3:

abGesErTTT AllAnEeaee

P&S",’J’IhTET aHanusa:

BepoATHOCTE Yucno cMmMsonos Cumson Koo

0.25
0.25
0.2
0,15
0.1
0.05

10

011
010
001
000

— MG s i en
oW om o

H=242321967233551 . L=25, L - H = 0,0767203276644518
3aKOOMPOBEHHEIA TEKCT:

00000100101001007100110110711011111111111110710101010

Puc. 11. 5. [Ipumep koaupoBaHus

2.3axanue

O3HaKOMHTBECS CO CBeICHUSAMH O mporpamme Shannon-Huffman.exe,u

paccMOTpeTh MPUMEPHI AIPPEKTUBHOTO KOJTUPOBAHIH HH(DOPMAIIHH.
1. 3anmyctuth mporpammy Shannon-Huffman.exe, npennasHadeHHYO IS
JEMOHCTpAIA METOJIOB CXKaThs WHPOPMAIMU C UCIOIH30BAHUEM AJITOPUTMOB

[[Iennona-®ano u Xaddmena.

2. BBINOTHATE MPEAI0KCHHBIC 3aJaHHS:
1). Yucno cumBosioB andasuta K = m (M— HOMEp BapHaHTa).

CocTaBUTh TaAKOE UCXOJHOE COOOIICHHE, YTOOBI

a) CUMBOJIBI anaBUTa BCTPEYAIHCH B COOOIIEHUN C PABHBIMU BEPOSITHO-

CTSIMHU;

b) cumBoIBI anaBuTa BCTPEUATUCh B COOOIIEHUN C Pa3HBIMH BEPOSITHO-

CTsIMU.

2). BBecTr pou3BOJIBLHBIN CBSI3HBINA TEKCT HA PYCCKOM SI3BIKE.
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OTO0 MOXET ObITh MOCIOBMIIA, CTUXOTBOPEHUE WM MPOU3BOJIBHBIN TEKCT.
Hcnone3ys pe3yapTaTsl pabOTBHl MPOrpaMMBbl, CIAEAYyET MpPOaHATU3UpPOBATh all-
(aBUT BBEIEHHOIO COOOILEHUS: MOJACYUTATh KOJUYECTBO CUMBOJIOB aji(haBUTA,
3HAYEHUE PHTponUU H, cpeaHee KOJIMYECTBO CUMBOJIOB Ha 3HaK L mpu neno-

YUCJICHHOM KOJUPOBAHHUM.

3. CoxpaHuTh B OTYETE HKpPaHHbIE (POPMBI, JTEMOHCTPUPYIOLINE MPOLECC
cokaTus uHpOpMaInu.

4. OtyeT 1o 1abopaTOpHOU paboOTe OJKEH COAEpPKaTh Pe3ybTaThl aHA-
nu3a nmporpaMmMel Shannon-Huffman.exe npu koaupoBaHum; aaropuT™ MOCTPOE-
Hus koja Xapdmena u lllenHoHa ¢ mpyMeHEHUEM 3HAHUN MO TaHHOW TEMaTH-
K€; pe3yJbTaThl CPAaBHEHUS PA3IUYHbIX METOJOB KOAUPOBAHUS; BBIBOABI 00 3(-
(EKTUBHOCTH UCIIOJIb3YEMBIX METOAOB CIKATHUS.

5. IIpuBecty B 0TYETE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, B COOTBETCTBUU
C HOMEPOM BapHaHTa, YKa3aHHBIM IIPENIOIABATEIIEM.

Bxitounts B oT4eT 0 1abopaTopHO paboTe BBHINMOJHEHHBIC 3aMaHus 1, 2,
Bapuantsl 3a1aHuii

3adanuel.

CooO111eHre COCTOUT U3 MOCIEA0BATENIBHOCTU IBYX OyKB A u B, BeposT-
HOCTH TOSIBJICHHS KaXKJI0M U3 KOTOPBIX HE 3aBUCSAT OT TOTO, Kakas ObLIa mepeja-
Ha panblie, U paBHbl 0,8 u 0,2 cooTBeTcTBeHHO. [Ipon3BeauTe KOAUPOBAHUE MO
meronay lllenHona: a) oTAenbHBIX OYKB; 0) OJOKOB, COCTOSIIMX U3 JBYXOYKBEH-
HBIX COYETaHMi; B) OJOKOB, COCTOSIIMX M3 TPEXOYyKBEHHBIX coueTtanuil. Cpas-

HUTE TIOJIyYeHHbIE KOBI 1O UX 3 (PEKTUBHOCTH.

3aoanue 2.

CocTaBbTe TEKCT, KOTOPBIH OBl COOTBETCTBOBAI JIAaHHBIM, IIPUBEACHHBIM B
Tab6aune 11.3.

Hcnonp3ys nporpammy Shannon-Huffman.exe 3akomupyiite TekcT MeTO-
nom Xaddmena.

165



Tabomuna 11.3

Homep Bapuan- YUCJIO CHUM-
Ta BCPOATHOCTDH CHMBOJI BOJIOB

0,333333333 |o 2
157 0,166666667 |r 1

T 0,166666667 |p 1

3,9,12,14,18,28

0,166666667 |n 1

0,166666667 |a 1

0,25 e 2

0,25 T 2
2,4,6,8,16,21 0.125 5 1
20,22,24,

0,125 1 1
30

0,125 P 1

0,125 a 1

0,25 p 2

0,25 a 2
11,13,15, 0.25 s >
10,17,19,23,25

0,125 T 1

0,125 e 1

3aoanue 3.

st BapuanToB A),b),B) (cm.puc.11.6 u Tabmuia 4) coctaBbre Koa Xad-
dbmena. Caenaiite mojcyeT CpeHEr0 KOJIMYECTBA CUMBOJIOB Ha 3HAaK; U30bI-
touHoctH (L — H); u oTHOCHTEIbHOM M30BITOYHOCTH TOMy4eHHoro koaa (L — H)
/| L. CpaBuute nosryuennble 3Hauenus ¢ L, H, (L-H) mnsa xoxa IllenHona, cue-

JIAaNTE BBIBOJIBIL.
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AN

PesyneTaT aHanuza:

BepoAmHoCcTE | Yvcno cumBonoe | Cimeon | Koo
0.4375 7 a 1
0,1875 3 ] 10
0,1875 3 r 1]l
0,125 2 ] 001
0.0625 1 i} 000

H=205242128332936 , L = 21875, L - H = 0,135078716170635

b)

PesyneTat aHanusa:

BepoRTHOCTE | Yycno cMMEONOS | Cumeon | Koo
0,357142857142857 b K 11
0,285714285714286 4 2 10
0.142857142857143 2 * 01
0,142857142857143 2 3 010
0.0714285714285714 1 M 0o
H =21209520310264 , L =2.28571428571429 L - H =0,164762254687883
B)

Pesynetat aHanusa:

BepoRTHOCTE | Yyucno cMMEQNOE | CumBon | Koo
0.363636363636364 4 n 11
02737272727 272873 3 o 10
0.181818181818182 2 M 01
0.0905050903050909 1 H 001
0.0905030903090909 1 n 000

H =211807320534571 , L =2,18181818181818 , L- H = 0,0637359724634737

Puc. 11. 6. Bapuantsl 3aanuii
Tabmanma 11.4

Howmep 3aJaHue

BApUAHTA

1,5,7,
3,9,
12,14,18,
28

3adanue 3. BapuaHt A).
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%()4 ’262823 3aoanue 3. Bapuant b).
24,25
30
1%’13’15’ 3aoanue 3. Bapuant B).
21,10,17,
19
Homep KOHTPOJIbHBIE BOIIPOCHI
BApUAHTA
é’gzé - Kakue koAbl MO3BOJISIIOT TPOU3BOAUTE OJJHO3HAYHOE JEKOIUPOBAHUE
A naxxe 0e3 KCIOJIb30BaHMs paszaeiuTesibHoro cumBonia? Ilpusegute
[IPUMEPBI TAKUX KOJIOB.
2,4,6,8, HazoBute yciaoBUs MOCTPOEHUS ONTUMAIBHBIX KOJIOB.
20,22,24,
26,30
11,13,15, (C xakoil el UCMONb3YIOTCS 3(PPEKTUBHBIC KO/bI, U KAKUE U3 HUX
1017.19. Bam N3BECTHEI?
27
12,14,16
21935 [TepeunicuTe OCHOBHBIE METOIBI CoKaTHsS HH(POpMaIu 6€3 OTePh.
29
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[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANUYECKHUE YKA3ZAHUA

JUIs OpraHU3aIuy CaMOCTOSTEILHON paOOThI
1O TUCUUILIINHE
«TenekOMMyHUKAILIMOHHBIE YCTPOMCTBA IIPU I'€HEPALIMHU U PACIIPENEIICHUN
AIEKTPOIHEPTUM
JUIsL 00Y4arOIIMXCs TI0 HAIIPABJICHUIO MTOJATOTOBKU
11.03.02 «MTH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M»
Hanpasnennocts (mpoduib) « MHPOKOMMYHUKAITMOHHBIE TEXHOJIOTUHA OOBEKTOB
DHEPrEeTUKN



Meroanueckue yka3zaHus M0 AUCIUIUIMHE « TeIeKOMMYHHUKAITMOHHBIC
YCTPOMCTBA MPU T€HEPALMU U PACTIPEICICHUH dJIEKTPOIHEPTUN» COAEpPKAT
3aJlaHus ISl CTYJIEHTOB, HEOOXOIMMBIE JIJIsi OpTraHU3AlMKA CAMOCTOSI TEILHON
paboThI.

[IpopaboTka peITI0KEHHBIX 3aaHHUH MO3BOJIUT CTYIE€HTaM MPUOOpecTu
HE0OXOIMMbIE 3HAHMS B 00JACTH U3y4aeMON JUCIUTUIMHBI.

[Ipennasnauensl s ooydaroniuxcs Hanpapienus 11.03.02
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBs3M». HampaBieHHOCTh
(mpoduiib) «MHYOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH 0OBEKTOB YHEPTETHKIY



COJEPKAHUE

BBenenue

. O01as xapakTepUCTHKA CAMOCTOATEIBHOU PabOThI

. KouTponbHbIe TOYKU ¥ BUABI OTYETHOCTH 110 HUM

. MeToaudecke peKOMEHIalluy 110 U3YYCHHUIO TEOPETUIECKOr0 MaTepuana
. MeTonuyecke peKOMEeHIalliy 10 MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM
. MeToaudecke peKoOMEeHIalliy 10 MTOATOTOBKE JJOKIIaaa

. MeTonuyeckue peKoOMEHAaluU MO MOATOTOBKE K TECTUPOBAHUIO

. MeTomudeckne peKOMEH/IalliY TI0 BBITIOJTHEHUIO KOHTPOJIBLHON PabOThI

. MeToauyecke peKoOMEeHIalliy 0 MOATOTOBKE K 3a4eTy

CrHcok peKOMEHTyeMbIX HH()OPMAIIMOHHBIX HCTOYHUKOB

00O ~NO Ol WN —
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BBEJAEHUE

Ilenp MeTOOMUYECKMX YKa3aHUMl — OKa3aThb IIOMOIIb CTYAEHTaM B OCBOCHMM Kypca
«OCHOBHBIE YCTPOUCTBA CUCTEM TEJIEKOMMYHUKAIIAN.

JlaHHBIE METOIMYECKHUE YKa3aHUs HAIPaBJIEHbl Ha CUCTEMATU3UPOBAHHOE U JIOTMYECKU
MOCJIEIOBATEIbHOE  M3YYEHHE  TEOPETHYECKHUX  BOINPOCOB, CBA3AHHBIX C  IPOEKTHOM
NeSITEIbHOCTBIO, C MOCIEIYIOIUM 3aKpEIUIEHUEM MaTepHaia IpHU BBITOJHEHUH MPAKTHYECKUX
paboT, MOArOTOBKHU pedepaToB, JOKIAI0B, IPE3CHTAIHH.

Ilepen Hauanom Kypca 1eecoo0pa3HO 03HAKOMMUTBCSA CO CTPYKTYPOH AMCLUILIMHBI Ha
OCHOBAHMHU MPOTPaAMMBI, a TAKXKe C IOCIEA0BATEILHOCTRIO U3yUeHHsI TeM U uX oovemom. C
LEJIBI0  ONTUMAJIbHONH CaMOOpraHM3allud HEOOXOJUMO COINOCTaBUTh 3Ty HHGOpMALUI0 C
rpaduKOM 3aHATUH M BBIIBUTH HamOoJee 3aTpaTHbIC MO BPEMEHH M OOBEMY TEMBbI, YTOOBI
3apaHee OIpeleNuTh Ul ceOs nepuoibl 00BEMHBIX 3aaHUH.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJBbHOM PABOTHI

Ilesnpt0 OCBOGHHUS TUCHMILIMHBI  SIBJISETCS M3YyYCHHME CTYIEHTaMH OOLIMX MPUHIMIIOB
IIOCTPOCHUS CHUCTEM TEJIIEKOMMYHMKAIM, HMX OCHOBHBIX IIapaMEeTpOB M TpeOOBaHUM,
HOpeIbBIAEMbIX K HUM HH(OKOMMYHUKALIMOHHOW anmnapaTypol, a Takke M3ydeHUe HpPUHIIHIA
JEHCTBUS U cIIOCO00B pealin3alluyd YCTPONCTB, BXOAAIIUX B COCTAB CUCTEM TEIEKOMMYHHUKALUN
U MEPCIEKTUB UX PA3BUTHUSA, NPUMEHUTEIBHO K SHEPreTHUECKUM 0OBEKTaM.

B pe3ynbrare ocBOCHUS JaHHOH AMCHUIUIMHBI (POPMHUPYIOTCS CIEAYIONINE KOMIIETCHIINN
y o0yyaromierocs:

[IK-1.4: IlpencraBnser npuHUUIBl pabOThl 00OPYAOBaHUS CHCTEM COTOBOW CBSI3H,
TEOPETUYECKHE OCHOBBI UX IIOCTPOEHUS U 00CITYKUBAHUS.

CamocrositenbHast pabora mo aucuuiviiHe «OCHOBHBIE  yCTpPOWCTBA  CHCTEM
TEJIEKOMMYHHUKALUI»  BBINOJHAETCA C LENbK0 IIOJNYyYEeHUS W 3aKpEIUICHHS 3HAHMM,
IPUOOPETEHHBIX MPU U3YUYEHUU TEOPETUUECKOTO MaTepuaa.

2. KOHTPOJIBHBIE TOYKH 1 BU/Ibl OTYETHOCTHU IO HUM

KoHTposip kadecTBa M CPOKOB M3YyYEHHE TEM JIEKLUN BBIMOIHIETCS B COOTBETCTBUU C
yueOHbIM IpadukoM. OpopMmisieTcst B BUI€ KOHCIEKTUPOBAHUS TEKCTA.

KoHTposib kauecTBa U CPOKOB BBHINOJHEHMS NMPAKTUYECKUX 3aJaHUN OCYILIECTBIIIETCS B
COOTBETCTBUU C yueOHBIM rpadukom. OGopMisieTcs B COOTBETCTBUU C 33JTaHUEM.

KonTpons kadecTBa caaud JOKJaJa OCYILECTBISETCS B COOTBETCTBUU C Y4EOHBIM
rpaduxom. OdopmisieTcss B COOTBETCTBUU C 3aJaHUEM.

YcneBaeMocCTh CTyIEHTOB OLIEHMBAETCSl B XOJ€ TEKYILIETO KOHTPOJII U NMIPOMEXYTOUHON
aTTEeCTallUU.

3. METOAUMYECKHUE PEKOMEHJAIINU 11O U3YUYEHUIO TEOPETHYECKOI'O
MATEPHUAJIA

N3yuenne mo00ro paszena win TeMBbl ClIeAyeT HAaUMHATh C 03HAKOMIICHHSI ¢ BOIIPOCAMU
IUIaHA W3y4YeHHsI TeMbl. TeopeTHueckuil marepuan HpeicTaBisieT co00il KOHCIEKT JEeKIHH,
coJiepKaliii HeoOXoaUMbIH Habop yTBepKAeHU u popmyn (0e3 AeTaabHBIX MOAPOOHOCTEN),
HO ¢ NOJApOoOHBIM OOOCHOBaHMEM HX HCIOJb30BAHUS IPU PELICHUH KOHKPETHHIX 3ajgad. [lpu
U3YYEHUHU MaTepuana HeoOXOIUMO TMOMHMO JIEKIIMOHHBIX MAaTepualioB  HCHOJIb30BaTh
PEKOMEHIYEMYIO OCHOBHYIO M JIOIOJHUTENIBHYIO JIUTEpPAaTypy Uil JIydlIEro YCBOEHUS
MmarepHaa.

OcBauBaTh TEOPHUIO CIELYET B COOTBETCTBUU C TOW IOCIEAOBATENBHOCTBIO, KOTOpas
Ipe/CTaBieHa B IJIaHe JeKIU. MeTtoauka paboThl ¢ JIUTEpaTypoil MpeaycMaTpUBaeT BEACHUE



3alMCcH MPOYNTAHHOTO B BUJIE IUIaHA - KOHCIIEKTA, OTIOPHOI'O KOHCIIEKTA. DTO MO3BOJIUT CIENATh
3HAHUS CUCTEMHBIMHU, 3a()UKCUPOBATh U 3aKPENUTh UX B AMATH.

JUis.  yCTIENIHOTO OCBOEHHS AMCHUIUIMHBI, HEOOXOAUMO CaMOCTOSITENBHO JI€TalbHO
U3Yy4UTh IMIPEJCTABICHHbIE TEMbl [0 PEKOMEHAYEMbIM HCTOYHMKaM uHpopmauuu. [lpu
NOArOTOBKE K 3aHATHUAM CIEAYeT pPYKOBOJACTBOBAaTbCA YKa3aHUSIMHM M PEKOMEHIALUSIMU
IpernoJiaBaTessi, UCI0JIb30BaTh OCHOBHYIO JINTEPATypy U3 INpPEICTaBICHHOIO UM crnucka. s
HanOonee TIIyOOKOTO OCBOCHHUS JUCHHMIUIMHBI PEKOMEHAYETCs H3y4yaTb JIUTEpaTypy,
0003HaUCHHYIO KaK «JIOMOJIHUTENIbHAsD) B NIpe/icTaBlIeHHOM criucke B PIT/I.

Bonpocs! 1J1s1 IOATOTOBKH K YCTHOMY OIIPOCY TEKYILIero KOHTPOJIsA
1.OCHOBHBIE IOHATUS U ONIPEIEJIEHUS] YCTPOUCTB M CUCTEM TEJIEKOMMYHHUKAIMI U TpeOOBaHMs,
NPEIbSBISEMbIC K HAM.

2. TeH/1eHIIUM U NEPCTIEKTUBbI Pa3BUTHSI TEXHUKU TEIEKOMMYHUKAIUHI, IPUMEHUTEIBHO K
OHEPreTHYECKUM OOBEKTaM.

3.Knaccudukanus npeanpuatuil TeIeKOMMYHUKALUHI 110 YCIOBHSIM HaI€KHOCTH
AJEKTPOCHAOKEHUSI.

4.YcTpoiicTBa aBTOMaTUYECKOIO BKIFOUEHUS pe3epBa.

5.O1eKTpOMarHuTHbIE YCTPOUCTBA.

6.PaboTa 6unonspusx, nosiesbix U IGBT TpaH3uCTOPOB B peXuMe MepeKIIOueHHs.
7.OCHOBHBIE TTApaMETPBHI BBITPSIMUTEIBHBIX YCTPOMCTB U UX CTPYKTYPHBIE CXEMBI.
8.PaboTa BeIpsMHUTENIEH HA pa3IMyHbIe BUJIbI HATPY30K.

9.KonupoBanue nHpopMamuy.

10.OcHOBHBIE CXEMBbI BHIIPSAMIICHUS U 00J1aCTH UX IPUMEHEHHUS.

11.0cHOBBI pacyeTa U MOJIETUPOBAHUS BBIIPSIMUTEIBHBIX YCTPOMUCTB.

12.0OcHOBHBIE TUIIBI CTIAKUBAOIIUX (PUIBTPOB, X NAPAMETPBHI.

13.0OcHoBHBIE TapaMeTpbl CTAOMIN3ATOPOB HAIIPSDKEHUS U TOKA.
14.ITapameTpuyeckue U JIMHEHHbIE KOMIIEHCALMOHHBIE CTA0MIN3aTOPbl HANIPSHKEHUS
MIOCTOSIHHOT'O TOKa.

15.01HoTakTHBIE peobpazoBaTeny DC/DC ¢ HenocpeaCTBEHHON CBA3bI0 BXOJHOIO U
BBIXOJTHOTO HAIPSKCHUH .

16./IByxTakTHbBIe TpeobpazoBarenn DC/DC.

17.Crioco6sl yripaBieHMs TpaH3UCTOpaMU B IIpeoOpa3oBaTesX.

18.Koppexkuus ko3 durmenta momuoctu B AC/DC npeoOpa3zoBaTensx (BBITPIMUTENSX).
19.0cHoBHbIe cxembl AC/DC npeoOpa3oBaTeneid.

20.OcHOBBI pacyeTa U MOJICIMPOBAaHUS peodpazoBaTesei.

Kpurepun onieHkn ycTHOro onpoca

ITomHOTa OTBETa Ha MOCTaBJIEHHBIN BONPOC, YMEHUE HCII0JIb30BaTh TEPMUHBI, TPUBOAUTH
TIPUMEPEI, JIeTIaTh BHIBO/IBI.

3a kaxablil 070K B cyMMe OOy4aromMics JOJDKEH MOJydyuTh 25 0ayjioB, U3 HUX 5 — 3a
MOCCIIICHNE 3aHSITHIH, 5 - DBelllogHEeHHE JOMONMHUTEIBHBIX 3aJaHui  (IOKJIAJ, CTaThs,
npe3eHTanys ), 10 — 3a BbIOJIHEHHE TECTOBBIX 3aJlaHUi, 5 — 3a 3alUTy Ja00paTOPHBIX padoT

Kputepuu nonyueHus oleHKH:

- pe3ynbTaT, COAEpKAIMK TOJIHBIA MPaBUIbHBIA OTBET — MAKCUMAaJIbHOE KOJIMYECTBO
0aJoB;

- pe3yibTaT, COAEP)KAIMKA HEMOJHbIM IMpaBUIBHBIA OTBET (CTENEHb MOJIHOTHI
otBeTta — Oomee 60%) wim OTBET, COACpKANIUK HE3HAUWTEIbHBIE HETOYHOCTH— 75% OT
MaKCHUMaJIbHOTO KOJIM4YeCcTBa 0aJIJIOB;

pe3ynbTaT, coAepkKalluii HENMOJHBIM MPaBUIbHBIN OTBET (CTENEHb MOJHOTHI OTBETa — OT
30 1o 60%) unm OTBET, colepKallluii 3HAYUTEIbHbIE HETOYHOCTH -40 % OT MakCMMaIbHOTO
KOJIMYeCTBa 0ajIjIoB;

- pe3ynbTaT, coAep KallUil HEMOJHbIM NMpPaBUIbHBIM OTBET (CTENEHb MOJHOTHI OTBETA —
meHee 30%), HelpaBWIBHBIN OTBET (OTBET HE 1O CYMIECTBY 3a/IaHs) WIH OTCYTCTBHE oTBeTa — 0
% OT MaKCHUMaJbHOI'O KOJMYECTBa OaJIIOB.



4. METOAUYECKHUE PEKOMEHJALIIMHA ITO ITIOATI'OTOBKE K IPAKTUYECKHUM
3AHATUAM

[Ipouiecc MOATOTOBKU K MPAaKTUYECKUM (CEMHUHAPCKUM) 3aHITHSIM BKIIOYAET H3y4eHUE
HOPMAaTUBHBIX ~ JOKYMEHTOB, O0s3aTe€IbHOW W  JOMOJHUTEIBHOW  JUTEpaTyphl IO
paccMaTpuBaeMoOMy BOMPOCY.

Henocpencreennoe MIPOBEJICHUE MPAaKTUYECKOTO (cemuHapckoro) 3aHATUSA
MpeJIoJiaraer:

- MHJIMBUTyaJIbHBIC BHICTYIJICHUS CTYJEHTOB C COOOIICHUSAMH IO KAaKOMY-TTHOO BOIIPOCY
M3y4aeMOU TEMBl;

- (poHTaNTBEHOE 00CYXKIEHNE paccMaTpPUBAEMOM TIPOOIEMbI, 0000IIIEHUS U BBIBOIBI;

- pelleHre 3a1a4 U yIpaXHEHU 1o 00pasily;

- pellieHre BApUAHTHBIX 33]1a4 U yIPAKHCHHUIA;

- pellieHre CUTYaIlMOHHBIX [TPOU3BOJICTBEHHBIX (MIPodeccroHalIbHbIX) 3a1a4;

- TPOSKTHPOBAaHWE W  MOJCIMPOBAHME  PAa3HBIX BUJOB M  KOMIIOHCHTOB
npodhecCuOHaNBHOM NeSTENbHOCTH.

[Ipomecc MOATOTOBKU K MPAKTHYECKUM (CEMUHAPCKUM) 3aHITHSIM BKIIFOYACT H3ydCHUE
HOPMATUBHBIX  JOKYMEHTOB, O0s3aTe€IbHOW W  JIOMOJHUTENBHOM  JUTEpaTyphl IO
paccmMaTpuBaeMoMy BOIPOCY.

5. METOAUYECKHUE PEKOMEHIAIIUHA 110 NIOATI'OTOBKE JOKJIAJA

K camocrosTenbHOl paboOTe OTHOCHTCS HAamKMCaHWE M 3alUTa JOKIaJa B CEeMecTpe.
[TonroroBka noknana no aucuuiuinHe «OOMIas 3JIEKTPOTEXHUKA» - OJMH U3 OCHOBHBIX 3TAIlOB
yueOHOro mporecca B OOYYEHHH CTYACHTOB, KOTOPHIM HEOOXOAMMO MPHOOPECTH HAaBBIKU
CaMOCTOSITENIFHOTO HCCIICIOBAHMSI W TPEACTABICHUS €ro pe3yiabTaToB. Tema BbIOMpaeTcs
CTYJEHTOM CaMOCTOSITENIBHO 110 COTJIACOBAHUIO C MPEIOIaBaTeIIeM.

[IpuMepHBIEe TEMBI JOKIJIAA:
1.OCHOBHBIE TIOHATHUS U ONpPEENEHHs] YCTPOHCTB U CUCTEM TEJIEKOMMYHHUKAIMM U TpeOoBaHus,
NPEIbSBIISIEMbIC K HAM.
2. TeHleHIIMM M TNEPCHEKTHBBI Pa3BUTHS TEXHUKU TEIEKOMMYHHUKALUH, MPUMEHHUTEIBHO K
YHEPTeTUUECKUM OOBEKTaM.
3. Knaccudpukanuss  npennpuaTuil  TEJIEKOMMYHUKAlMi 1O YCIOBUSIM  HAaJIeKHOCTU
AJIEKTPOCHAOKEHUS.
4.YcTpolicTBa aBTOMaTUYECKOTO BKIIOUEHHSI pe3€pBa.
5.0neKTpoMarHuTHbIE YCTPOUCTBA.
6.Pabota 6unonspHsx, noiesbix U IGBT TpaH3UCTOPOB B peXuMe MepeKIIOueHHs.
7.OCHOBHBIE TTapaMETPHI BBITPSIMUTEIBHBIX YCTPOWCTB U UX CTPYKTYPHBIE CXEMBI.
8.PaboTa BeIpsiMHUTENEeH HA pa3IMYHbIE BUJIbI HATPY30K.
9.KoaupoBanue nHpopmanmu.
10.OcHOBHBIE CXEMBbI BHIIPSAMIICHUS U 00J1aCTH UX IPUMEHEHHS.
11.0cHOBBI pacueTa U MOJETUPOBAHUS BBIIPSIMUTENBHBIX YCTPOMCTB.
12.0OcHOBHBIE TUIIBI CTIAKUBAIOMINX (PUIBTPOB, UX MAPAMETPHI.
13.0OcHoBHBIE TapaMeTpbl CTAOMIN3ATOPOB HAIIPSHKEHUS U TOKA.
14.ITapameTpuyeckre 1 JIMHEHHbIE KOMIIEHCAIMOHHBIE CTA0MIN3aTOPBI HAMIPSKEHUS
MOCTOSTHHOTO TOKa.
15.0HoTakTHBIE peodpazoBaTenyt DC/DC ¢ HenocpeACTBEHHON CBA3bI0 BXOIHOIO U
BBIXOJTHOTO HAIPSKCHUH .
16./IByxTakTHble peodpazosarenu DC/DC.
17.Crioco0sI ympaBiieHHs TPaH3UCTOPAMHU B MPe0Opa3oBaTesix.
18.Koppekuus koadduimenta momuoctd B AC/DC npeobpa3zoBarensix (BBIIPIMUTEINSIX).
19.0cHoBHbIe cxembl AC/DC npeoOpa3oBaTeneid.
20.OcHOBBI pacyeTa 1 MOJICIMPOBAHUS MpeoOpazoBaTesei.
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O01mme peKoOMeHIAUM 110 MOATOTOBKeE J0KJIAAa

JlokJaz OJKEeH BKIIIOYaTh B ce0sl BBEICHUE, OCHOBHYIO YacTh U 3aKJIIOUCHHE.

Bo BBenmeHuum HEOOXOAMMO OTpPa3UTh OOOCHOBAHHME AKTYAIbHOCTH BBIOPAHHON TEMBI,
KpaTKoe OMHMCAaHUE TEKYIIETr0 COCTOSHUS MpoOseMbl. B HEM CTYIEHT NOJKEH yKa3aTh Lelb U
3aauM paboThl, OOBEKT UCCIIEIOBAHMUS, JIEMEHThl HOBU3HBI, BBEJCHHbBIE B MPOIIECCE HAMMMCAHUS
pabotel. HeoOXxonmmMo mepednciuTh MpoOJIeMbl, KOTOPHIE JOJDKHBI OBITH pEIIeHBl B paMKax
BBIOPAHHOW TEMBI.

OcHoOBHasi yacTh JOKJaJa JOJDKHA COJIEPXKaTh BOMPOCHI, MPEIYCMOTPEHHBIC B TIaHE
paboTsl. B Heil He06X0AMMO OTPa3UTh TEOPETUUECKHUE OCHOBBI, PACKPBIBAIOIIUE CYTh MPOOIEMBI,
NPOAHAJIM3UPOBATh COOpPAHHBIE MaTEPUANbI, XapaKTEPHU3YIOIIME MPAKTHUYECKYI0 CTOPOHY
o0BeKTa HCCIeAOBaHUA. DTOT pa3fesl MOXeT coaepxkarb paboune TaOMUIBL, AMATPAMMBbI
(ImarpaMMBbl U JPYTHE MaTEPHUATIBL.

B 3akimoueHue HeOOXOIMMO OTpPa3UTh BBIBOJALI M MPEAJIOKEHUS, IOJIyYCHHbIE B
pe3ynbTaTe npeAblayIei paboTel. OHU TOJKHBI OBITH C(HOPMYITUPOBAHBI Y€TKO U TOUYKH.

Crucoxk nuTepaTypbl BKIIOUYAeT B ali)aBUTHOM MOPSIIKE CIIMCOK COBPEMEHHBIX 3aKOHOB U
HOPMAaTUBHBIX ~ aKTOB, COOTBETCTBYIOIICH HAyYHOW  JIUTEPaTyphbl, HAyYHBIX  padoT,
CTAaTHCTUYECKUX COOPHUKOB U IPYIMX UCTOYHUKOB, BBIMYIIEHHBIX HE pAHEE ISITH JIET.

Odopmiienue 10K/Ia12 U NOPSAAOK 3ALUTHI

O6beM paboThl — 4-7 cTpaHUI] IPOHYMEPOBAHHOTO KOMIBIOTEPHOIO TeKCTa, MpPUPT, 14,
uHTepBan 1,5, mons cranmaprtHeie. Mmmoctpanuu, dortorpaduu, pucyHkH, rpaduke, KOTOPBIC
MOSIBJISIFOTCS] HA TEKCTE, IOJKHBI OBITH TPOHYMEPOBAHBI.

BoinonHeHHbl  OKIIa TpoBepsieTcs npenojaBatesnieM. Ecium  goknman  ogopmiieH
COTJIACHO TpEIbsBISIEeMbIM TpeOoBaHUSIM, TO paboTa [OMyCKaeTcs K 3alluTe, O YeM
npenojaBaTesieM JeNalTcs 3alucu Ha TUTYJIbHOM JjucTe paboTel. Ecim noknan umeer
OTpULIATENIbHBIM OT3bIB, TO JIOKYMEHT BO3BpallaeTcsi Ha JA0padOTKy C MOCIEAYIOUIUM
NPEJCTAaBICHUEM O €T0 MOBTOPHOM PAaCCMOTPEHHUHU.

TpebyeMslil ypoBeHb OpUTrHHAILHOCTH He MeHee 50%.

JIoKnamel MOTYT CONPOBOYKAATHCS TpPE3CHTAIMel, OTpaKalolield OCHOBHBIE MOMEHTHI
BBITIOJTHEHHOT'O UCCIIEJIOBAHMUS.

Kpurepun oueHku gokJjianga

Kpurepuit IToka3arens MakcumanbsHoe
OLIEHKHU pedepara KOJINYEeCTBO 0aJIJIOB
1.CTeneHb packphITHs | - COOTBETCTBHE COIEpKAHUS TeMe pedepara; 1
CYIIHOCTH IPOOJIEeMBbl | - TIOJHOTa M IIyOWHA PAaCKPBITUS OCHOBHBIX 1
MOHSTHH MTPOOIIEMBI;
- yMmMeHue paloTaTh C  JIUTEpaTypoH, 1
CHCTEMAaTH3MpOBaTh W  CTPYKTYpUPOBAThH
MaTepual; 1
- yMEHHE 000011aTh, COTIOCTAaBIIATH
pa3iIuyHbIe TOYKHU 3peHHs o 1
paccMaTpuBaeMOMY BOTIPOCY;
- apryMEHTHpPOBAaTh OCHOBHBIE MOJIOKEHUS U 1
BBIBO/IBI;
- yMEHHE UYeTKO MU  0OOCHOBaHHO 2
(hopmyupOoBaTh BBIBOJIBL;
- CaMOCTOSITENIBHOCTh,  CHOCOOHOCTH K
OTIpeNIeJICHUI0 COOCTBEHHOW TO3WUIUU  TIO
npobjeMe M K NPaKTUYECKOM aJanTanuu
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Martepuana
2.Cobmonenue - IPaBWJILHOCTh M aKKYPAaTHOCTb O0(OPMIICHUS 1
TpeboBaHUH no | pedepara
oopmuenuro -TOYHOCTh B IUTHUPOBAHUH U YKa3aHHUH 1
HCTOYHUKA TEKCTOBOTO (pparmMeHTa,
- cobmogeHue TpeOOBaHUI K 00beMy W 1
CTpYKType pedepara;
- TPAMOTHOCTH U KYJIbTypa U3JI0KEHUS 1
3.YpoBeHb  3alUTHI | - IOKJIAJ CTPYKTYPUPOBAH, PACKPBIBAET TEMY 1
pedepata - JaHbl TPaBUIbHBIC, APTYMEHTHUPOBAHHBIC 2
OTBETHI HA YTOUYHSIOIINE BOIIPOCHI
- Cllaidabl TPEACTAaBICHbl B  JIOTUYECKOMU 1
MOCIIEZI0BATEIHLHOCTH u odopmiieHue
MpE3EHTALNH; 1
- KOJIMYECTBO ciiaiigoB He Ooiee 10
MaxkcrMaabHOE KOJIMUYECTBO 0aJlsIoB 17

Jlis TOATOTOBKM TMpe3eHTaluu K 3amwure pedeparta, obydaromemycss HEOOXOAMMO
ucnonb3oBats PowerPoint. KonndecTBo ciaiiioB npe3eHTalMu K 3aimre pedepara — He Ooee
10.

MaxkcumanbHOe KOJHMYECTBO OaioB, KOTOpPOE OOYYaIOMIMICA MOXKET TOJIYYHUTh 32
MOJATOTOBKY pedepara U Mpe3eHTaluu K Hemy cocTaBisgeT 17 6amioB. bamisl yuuThIBaloTcs B
IIPOLIECCE MPOBEIECHUS TEKYILIETO KOHTPOJISL.

17 6amioB — OIIEHKA «OTIUYHOY;

12-16 GayoB — OIIEHKA «XOPOIIOY;

8-11 6anaoB — OllEHKA «YOBJIETBOPUTEIHHO»

Memnee 8 6a10B — OLIEHKA «HEYI0BIETBOPUTEIILHO.

6. METOAUYECKHUE PEKOMEHIAIWHA 11O NOATI'OTOBKE K TECTUPOBAHUIO

VYcneniHoe BBIMOJHEHHE TECTOBBIX 33JaHUN  SBISETCS HEOOXOIUMBIM  YCIOBUEM
WUTOTOBOW TMOJIOKUTEILHON OIEHKH B COOTBETCTBHHM C PEHUTHHTOBOM CHCTEMON OOy4YeHUSI.
BbIlTONIHEHUE TECTOBBIX 3aJaHUK IMPENOCTABIAECT CTYACHTAM BO3MOYKHOCTB CaMOCTOSTEIIBHO
KOHTPOJIMPOBAaTh YpOBEHb CBOMX 3HaHUM, OOHapyXHUBaTh MPOOENbl B 3HAHUSAX U NPUHUMATD
MEpBl M0 UX JUKBHAAaUUU. PopmMa HU3IO0KEHUS TECTOBBIX 3aJaHMH IO3BOJISIET 3aKPENUTh U
BOCCTAHOBUTH B IaMATH IPOWJIECHHBIA Marepuan. TecToBble 3aJaHUs OXBAaThIBAIOT OCHOBHBIC
BOIPOCHI IO JUCHUIUINHE «OCHOBHBIE YCTPOMCTBA CUCTEM TEJIEKOMMyHHUKALUI».

VY cryneHTa ecTb BO3MOXKHOCTH BBIOOpAa NPABWJIBHOTO OTBETa MM HECKOJIBKHX
IIPABWIBHBIX OTBETOB M3 YHCJA IPEAJIOKEHHBIX BapHaHTOB. /[[JIs1 BBINOJHEHUS TECTOBBIX
3aIaHUM CTYJEHTBHl JOJDKHBI M3YYHTh JICKIIMOHHBIM MaTepuall IO TEME, COOTBETCTBYIOIIHE
paszensl y4eOHUKOB, y4eOHBIX MOCOOMM U IPYTUX UCTOYHHKOB.

KOHTpONBHBIN TECT BBIMOJIHAETCA CTYACHTAMH CAMOCTOSITEIBHO BO BPEMSI CEMUHAPCKUX
3aHATUN.

IIpumep TecTOBOIO 3aaHUA

BriOepure oMH WM HECKOJIBKO MPABUIBHBIX OTBETOB!

1. OcHOBHBIE 37IEMEHTHI JIEKTPUUECKON LEMH:

a) COMPOTHBIICHUE;

0) eMKOCTB;

B) UICTOYHHK IIUTAHHUS;

r) TenedoH



Kpurtepnu onieHuBaHus KOMIeTEeHIIUH

O1neHKa «OTIUYHOY» BBICTABIACTCA CTYAEHTY, €CIM KOJIMYECTBO IPABUIIBHBIX OTBETOB
Ha TECTOBBIC 3a1aHus npesbimaet 90 %.

O1eHKa «XOpOIIO» BBICTABIISACTCS CTYJIEHTY, €CIM KOJIMYECTBO IPAaBUIIbHBIX OTBETOB Ha
TeCcTOBbIE 3a7aHus npesbiiaet 70 %).

OneHka  «yJIOBJIETBOPUTEIBHO»  BBICTABIAETCS  CTYAEHTY, €CIM  KOJUYECTBO
IIPABWJIBHBIX OTBETOB HAa TECTOBBIE 3aJaHus npeBbIaeT 50 %).

OneHka «HEYIOBJIETBOPUTEIBHO»  BBICTABISIETCS  CTYAEHTY, €CIM  KOJHYECTBO
MPAaBWIBHBIX OTBETOB Ha TECTOBbIC 3afaHusi cocraBiaser MeHee 50 %, mub0 OTBETHI
3aMMCTBOBAHBI.

OdopmieHue 0TBETOB HA TeCThI

OTBeThl Ha TecThl O(POPMIISIFOTCSA HA CTYIEHTOM Ha OT/AEIbHOM JIUCTE CaMOCTOSATENIBHO.
B mpaBom yriy mpocrasisiercss @O u rpymma, nanee cieayeT HOMEp TecTa W BHIOpaHHBIN
BapHUaHT OTBETA.

7. METOAWYECKHE PEKOMEHJAIIVMH IO BBIIIOJTHEHHAIO KOHTPOJIbHOM
PABOTHBI

KonrponbHas paborta, kak ogHa U3 (OPM OLIEHKH YPOBHS IOJATOTOBKH CTYAEHTOB,
CTaBUT CBOEM LEIBbI0 3aKPEIUICHUE TEOPETUYECKUX 3HAHMM, IIOJYyYECHHBIX CTYIECHTAMH B
npolecce M3y4eHUs IaHHOM AMCUUIUIMHBI, M NPUOOpEeTeHHEe MMM HAaBBIKOB IPAKTUYECKOI'O
aHaM3a 0COOEHHOCTEH (PYHKIIMOHUPOBAHUS OPTaHU3AIUK B COBPEMEHHBIX YCIOBHSX.

BbinmonHeHne KOHTPOJBHOM pPabOTBl CIIOCOOCTBYET MNPUOOPETEHHIO CTYACHTaMH
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ MEPBOUCTOUHUKAMM, YU€OHOM, HAYYHON U CIIEUAIbHON
JUTEPATypOl, YMEHUN BBIAEIATh B HUX IJIaBHOE, aHAJIM3UPOBaTh, 00001IaTh, IOTHYHO U3J1araTb
W3Y4YEHHBIN MaTepual.

Ilesb1o HanMCaHUsl KOHTPOJIBHON PabOThl ABISETCA CO3JAHUE y CTYIEHTA LEIOCTHOTO
BIIEYATJIEHUS O NMPO(PECCUOHAIBHOMN EATEIbHOCTH, YTO CIIOCOOCTBYET BBIPAOOTKE y CTYJIEHTOB
YMEHUSI OPUEHTHPOBATHCS B 3aKOHOJATEILCTBE M CAMOCTOATEIBHO IPUHUMATh PELICHUS 110
IIPAaKTHUYECKUM CHUTYyalUsIM; 3aKpElUTh 3HAHWS, NOJYYEHHBIE B PE3yJbTaTe CaMOCTOSTEIBHOU
paboThI HaJl yUeOHBIM MaTEPUATIOM.

K BbINOIHEHHIO KOHTPOIBHON pabOThl CTYAEHTHI MPUCTYMAIOT TOJIBKO MOCIE YCBOCHHUS
BceX TeM mporpammbl. KoHTponbHas paboTa sIBISETCS OTYETOM O CaMOCTOSATENbHOM pabore
CTyJEHTA.

OdopmiieHue KOHTPOJIbHOI Pa00THI U MOPSAOK 3AIUTHI

KonrtponbHas pabora 10JDKHAa UMETh TUTYJIBHBIHN JHCT, IJ1aH paboThl, HEMOCPEICTBEHHO
TeKcT (YCIOBHE 3a/1a4 U pPEILIECHUE).

KonrponsHast  pabora gomkHa  ObIThb  akkypaTHO  odopmieHa(dpopmar A4,
MaIIHHOMTUCHBIA TEKCT, pa3mep JjeBoro mois 20 MM, mpaBoro — 10 MM, BepxHero — 20 Mm,
HIDKHero — 20 MM, OoTcTyn KpacHO#l cTpoku 1,5, mexcrtpounslii unTepBan 1,5, mpudt 14,
TimesNewRoman), umeTs HyMepanuio CTpaHHI] U CHUCOK MCIIOJIBb30BAHHBIX HMCTOYHUKOB, B
KOTOPOM YKa3bIBAaIOTCS BCE HCIIOJB30BAHHBIE JIMTEPATypHbIE HMCTOYHUKH, PACIIONOKECHHBIE B
an(aBUTHOM MOPSAJKE U MPOHYMEPOBAHHBIE.

KonrponsHast paboTa mpeiacTaBiseTcs Ha NPOBEpKY IpernojaBareiio, —Jajee
OCYIIIECTBIISIETCS 3aIIMTa B BUJIE cCOOECce1I0BaHUsI.

Kpurtepun oneHuBaHNs KOHTPOJILHOM padoThI

YpoBeHb KadecTBa NMHCbMEHHON KOHTPOJBHOM paOOThl CTYAEHTa ONpENENseTcs C
MCIIOJIb30BAaHUEM CIIEYIOIEN CUCTEMBI OLIEHOK:
Tabmuia 6 - Kputepun orieHkr KOHTPOJIBHOU PaObOThI

Kputepuu onenku MaxkcuMaibHOE
KOJIMYECTBO OAJIIOB




BBIIIOJIHEHUE 3aJaHnu

1 3
2 3
3 3
4 3
5 3
6 2
MaxkcuManpHOE KOIHYECTBO 0aII0B 17

[Io pe3yapTaraM YCTHOTO OIpoca IO KOHTPOJBHOH paboTe oOyuaromemycs
BBICTABJIICTCS OLICHKA «3aYTCHO», UM «HE 3a4TECHOM.

O1eHKa «3a4TEHO» BBICTABIISIETCS 00yYaroEeMycsl, €CIIH:

- oOyyarolmuiicss 3HAaeT W BOCHPOM3BOJUT OCHOBHBIE IIOJIOXKEHHS JUCLMILIMHBI B
COOTBETCTBUM C 3aJaHUEM, IPUMEHSET MX JJs BBIIOJHEHUS THUIIOBOTO 3a/JaHMs, B KOTOPOM
OUYEBHJIEH CIIOCO0 pelleHus;

- 00yyYaromuicss JeMOHCTpUpPYeT 0a30BbIe 3HAHMS, YMEHHS U HABBIKH, IIPUMEHECHHBIC
IpY BBINOJIHEHUHU 3aJJaHUH KOHTPOJIbHOM paboThI;

- y oOyy4aromerocsi He UMeeTCs 3aTPyJHEHUI B MCIOJIb30BAHUU HAYYHO-TIOHATHIHOTO
anmnapara B TS pPMUHOJIOTHH Kypca, a €CJIU 3aTPYAHEHHSI UMEIOTCS, TO OHU HE3HAUUTENbHBIE;

- Ha JIOTIOJIHUTEIbHBIE BOIPOCHI MPEIoAaBaTeis 00ydaroImuics 1ain IpaBUIbHbIE WIN
YaCTUYHO IIPABUIIBHBIE OTBETHI.

Komnerennus(-un) niu ee (ux) yactb(-u) chopMupoBaHbl Ha 0a30BOM ypOBHE (YpOBEHb
1) (cm. TabmL.).

OreHKa «HE 3a4TE€HO0» CTaBUTCS 00ydJaronIeMycsl, eCIIu:

- oOydaroluiics HMMeeT MpeiCTaBlIeHUE O COJACPKAHWU AMCLUUIUIMHBI, HO HE 3HaeT
OCHOBHBIE TIOJIOKEHUS (TEMBbI, pa3fesia, 3aKOHa U T.[.), K KOTOPOMY OTHOCUTCSl 3a/laHue, He
CHoCOOEH BBINOJIHUTH 33JJaHHE C OYEBUJHBIM pEIICHUEM, HE BJIaJIeeT HaBbIKAaMM B 00JacTu
M3y4aeMOW TUCIUILIAHBL

- oOyuarouiics He IeMOHCTPUPYET 0a30BbIE 3HAHUS, YMEHHS U HAaBBIKH, HEOOXOIUMBIE
JUISI BBITIOJTHEHUS 3aJJaHU KOHTPOJIBHON pabOTHhI;

- B IIpolecce OTBETa IO TEOPETHYECKOMY M IIPAaKTHYECKOMY Marepuaiy,
coJiepKallemMycsl B BOIIpOcax KOHTPOJIbHOM paOoThl, JOMYIIEHbl TPUHIUIINATIbHBIE OIIMOKH TpU
W3JI0)KEHUU MaTepuaa.

Komnerennus(-n) wiu ee (ux) yactb(-u) He CHOPMUPOBAHBI.

KontponbHast pabota, npu3HaHHas He OTBevarollell MpeAbsBIseMbIM TPeOOBAHUSM,
BO3BpAIla€TCsl CTYAEGHTY ISl OpaOOTKH, MPU 3TOM YKa3bIBAIOTCS €€ HEJOCTAaTKU U JIAloTCs
peKoMeHmauuu Aai  ux ycrpaHeHus. CTyAeHTy Mpemaraerca ¢ y4eToM 3aMeudyaHui
MIPEMno/iaBaTesisi BTOPUYHO MPEACTaBUTh KOHTPOJIbHYIO pab0Ty BMECTE C TIEpBOil pabOTOIM.

8. METOAUYECKHUE PEKOMEHIAIIUU 110 IOATI'OTOBKE K 3AYETY

3auer sBisieTcs (GOpMOI OLIEHKH KauecTBa OCBOEHHS 00ydaromuMces o0pa3oBaTesIbHOM
nporpamMmMsl 1o aucuumiuHe. [lo pesynabraram 3adera o0ydaromemMycsi BBICTABISIETCS OLIEHKA
«3aUTEHOY» WIIH «HE3aUTEHO.

O1eHKa «3aU4TEHO» BBICTABIISIETCS HA 3a4eTe 00yJaroMMes, €CIH:

- oOyJaromuiicss Habpas Mo TEKYIIeMYy KOHTPOJIIO HEOOXOIUMBIE U JOCTAaTOYHBIC OaslTbI
JUISL BBICTABJICHUS OLIEHKH aBTOMATOM;

- 06y‘-IaIOH_[I/II\/'IC$I 3HACT M BOCHPOU3SBOJUT OCHOBHBIC IIOJTOXCHUA JUCHUILJIMHBI B
COOTBETCTBUM C 33JaHUEM, MPUMEHSET WX JUIS BBINOJHEHHS THUIOBOTO 3aJaHHs B KOTOPOM
OUYEBU/JIEH CTIOCO0 PELIEHUs;

- o0yyJaronuiicst MpoIeMOHCTPUPOBaAN 0a30BbIC 3HAHUS, YMEHHS M HABBIKUA BaXKHEHMIIMX
pasziesoB MpOTPaMMBbI U COJIEPKAHMUS JICKIIMOHHOTO Kypca;
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- y o0yyaromerocsi He UMeeTCs 3aTpyJHEHUH B MCIOJIb30BAHUU HAYYHO-TIOHATHIHOTO
anmapara B TEpMUHOJIOTUU Kypca, a €ClU 3aTPYAHEHHs] UMEIOTCS, TO OHU HE3HAUUTEIbHbBIE;

- Ha JIOTIOJIHUTEJIbHBIE BOIPOCHI MperoiaBaTesss 00yJarommicsl Jaa MpaBHIbHbIC WIH
YaCTUYHO MPaBUJIbHBIC OTBETHI,

Komnerennus (u) mnmm ee yacts (1) chopMupoBansl Ha 6a30BOM ypoBHE (ypoBeHB 1)
(cm. Tabm. 1).

OreHka «He 3a4TE€HO» CTaBUTCS Ha 3a4eTe 00YJarOIIUIACs, eCIIu:

- o0yyarouuiicss UMeeT MpeACTaBICHUE O COACpPKaHUHM AMCLUUIUIMHBI, HO HE 3HAeT
OCHOBHbBIE TIOJIOKEHUS (TEMBI, pa3zeisia, 3aKOHa MU T.[.), K KOTOPOMY OTHOCUTCS 3a/laHue, He
CIOCOOEH BBIMOJIHUTH 3aJlaHHE C OYEBMJIHBIM PEIICHHEM, HE BIIaJIeeT HaBBIKAMH IMOATOTOBKHU
pedeparoB 1 mpe3eHTAIM K HUM C TIOMOUIBIO MMPOTPAMMHBIX IPOJYKTOB, HE OPHEHTUPYETCS B
MPAKTUYECKUI CUTYyallMM, HE 3HAeT OCHOBHYIO TEPMHUHOJIOTHUIO MPOIECCOB IMPOECKTHUPOBAHUS
IBEMHOTO MTPOU3BOJICTBA;

- HMEIOTCA CYLIECTBEHHbIE MPOOETbl B 3HAHUU OCHOBHOI'O MaTepuaia Mo MporpaMme
Kypca,

- B Ipolecce OTBeTa [0 TEOPETUYECKOMY U TPAKTHUYECKOMY MaTepuany,
coJiep)KalleMycsi B BOIIPOCaxX 3a4€THOrO OuWjeTa, JOMYUIEHbl NPUHIUIHAIbHBIE OLIMOKU IpU
U3JI0’)KEHUU MaTepuaa;

- UIMEIOTCS CUCTEMATUYECKUE MPOMYCKH 00Y4arOIIUNCS JEKIIMOHHBIX, IPAKTUYECKUX U
71a00PaTOPHBIX 3aHATHUIA MO HEYBAKUTEIbHBIM MIPUYUHAM;

- BO BpeMsI TEKYILEro KOHTPOJISI 00ydJaromuiicss Habpax Hel0OCTaTOYHbIE ISl JOMyCKa K
9K3aMeHYy (3a4eTy) Oaibl;

- BOBpPEMsI HE IOATOTOBWJ OTYET IO MPAKTUUYECKUM M JabopaToOpHbIM pabdoTam,
npeaycmorpeHubiM PITJI.

Kommerenmus(un) wim ee 9acTh (1) He cPOPMHUPOBAHBL.

CIIMCOK PEKOMEHAYEMbBIX TH®POPMAINMOHHBIX NCTOYHHUKOB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHHUE JUCHUIIIUHBI (MOAY JIST)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEepaTypa

ABTODEBI, COCTAaBHTEIH 3arnaBue W3zpatenscTBO, TOn | Anpec
JI1.1 |B.. Mupusriii, HW. |TIpukiamsas MeTposioTus: yaeGHO€e ocodune , 2012 https://ntb.
MakapoBa donstu.ru/c
ontent/prik

ladnaya-
metrologiy
a

ABTOpBI, cOCTaBUTENH [3ariaBue W3zparenscTBo, rox Anpec
JI1.2 [T.A. Ckopuk, H.A.  [Metponorudyeckoe obecrieueHue, CTaHIapTU3ALMS, , 2013 https://ntb.
CrpaxoBa, H.W. cepTUdUKALUS U IKCIIepTH3a: yueOHoe ocodue donstu.ru/c
TankunHa ontent/metr
ologichesk

oe-

obespeche
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JI1.3 |Kaiirnosa B. H., MeTtposorus, CTaHIapTH3AIMS ¥ CEPTUHHKAIIHSL. , 2015 http://e.lan
I'pebnesa T. H., ITpakTHKyM book.com/
Tecnenko E. B., books/elem
Kynukosa E. A. ent.php?

pll_id=61
361

JI1.4 |BunorpamoBa A. A., [3akoHomaTenbHast METPOJIOTHs: yueOHOE mocodue , 2018 https://e.la

Vmakos U. E. nbook.com
/book/1068
74

J1.5 [Tony6, O.B., CrangapTu3zanus, METpOJorus U cepTuduKanus: Capatos: http:/Awww
Cypxos, 1. B., yuebHOe mocobue Bysosckoe .iprbooksh
ITo3naskoBCckmii, B. M. obpasosanue, 2014 |op.ru/4151.

html

JI1.6 |IIymoskuw, A. IT., MeTpotorust ¥ paanon3MepeHust: yaeoHoe mocoone Tam00B: http://www
ITanactoxk, 1O. H. TamOoBckuit .iprbooksh

rOCy/IapCTBEHHBIN | Op.ru/6411
TEXHUYECKUH 3.html
yauBepcuteT, DbC
ACB, 2011
6.1.2. lonoJHUTeIbHAS JIUTEpPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparenscTBo, ron Anpec

JI2.1 |Acraiikun, A. 1., MeTpoJtorus ¥ panou3MepeHust: yaeOHoe mocooue Capos: Poccuiickuit | http://www
ITomaskos, A. I1., (denepanbHbIii .iprbooksh
Iep6bax, 0. I1., SIIEPHBIN IeHTp — | 0p.ru/1844
Acraiikun, A. U. BHUHDD, 2010 0.html

JI2.2 |JTrotukos U. B., MeTpoJtoTHs ¥ paIHOU3MEPEHHS: YIEOHUK KpacHospck: https://bibli
@®omun A. H., Cubupckuit oclub.ru/in
Jleycenxo B. A., (benepanbHbIH dex.php?
Buxkropos 1. C., YHUBEPCUTET page=book
®duonos A. A. (CDY), 2016 &id=4973

46
6.1.3. MeTtonnueckue pa3padoTku
ABTOPBI, COCTABHTEIH 3arnaBue WznatenscTBO, TOA | Ampec

JI3.1 |AI'TY; coct. A.T. PykoBoacTBO /ISt perioaBaresieii mo opranu3aiuu - [Poctos w//1.: U] https://ntb.

CarmnoxHuKOBa IUIAHUPOBAHUIO PA3INYHbIX BUI0B 3aHATHHA U AI'TY, 2018 donstu.ru/c
CaMOCTOATENIbHOM paboThl 00y4aromuxcs B JJoHCKOM ontent/ruko
rOCyIapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE: METOM. vodstvo-
yKa3aHus dlya-

prepodavat
eley-po-
organizacii
_I_
planirovani
yu

6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTd ""UHTepHET"

Ol

MeTpoJiorust 1 3JIeKTPOPaTHON3MEPEHHUS B TEICKOMMYHUKAMOHHBIX CUCTEMaX [ DIEKTPOHHBIN pecypc]: yuebHoe
nocobue/ C.W. Bopunpko [u ap.].— DnekTpoH. TekcToBble qanHbie.— M.: ['opsiuas aunus - Tenekom, 2012.—
360 c.— Pexxum mocryna: http://www.iprbookshop.ru/11998.— 3BC «IPRbooks», mo mapoio
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N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKUE YKAZAHUSA

10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT
0 TUCIIATIITNHE
«ABTOMATH3UPOBaHHASI CUCTEMA KOMMEPYECKOTO yUeTa AIEKTPOIHEPT UM
TUTSE 00YJarOIIMUXCS TI0 HAIIPaBIECHUIO TIOITOTOBKU
11.03.02 «MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMbI CBSI3M)
Hampasnennocts (mpoduiinb)
«MHPOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH 00HEKTOB YHEPTETUKI



Meroanueckue yka3zaHus M0 JUCIHUIUINHE «ABTOMATU3UPOBAHHAS CUCTEMA
KOMMEPYECKOTO yUeTa 3JICKTPOIHEPTHIY COACPKAT 3aaHus ISl 00yUJaroIIuXCs,
HEOOXOMMBIC JUTSI PAKTHYCCKUX 3aHATHH.

[TpopaboTka npeII0KEHHBIX 3aIaHUH IMO3BOJIUT CTYICHTaM IMPHOOPECTH
HEO0OXOIMMbIC 3HAHHS B 00JIACTH U3yIaeMOU JUCITUTIINHEI.

[Ipenna3naueHsl a1 oOydaronuxcs HampapiaeHus moarorosku 11.03.02
NH)OKOMMYHUKAITMOHHBIC TEXHOJOTUN U CUCTEMBI CBSI3H. HarpaBiaeHHOCTB
(mpoduiip) " NH(HOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH 0ObEKTOB YHEPTETHKH



Conep:xanue

Beenenue
[IpakTuueckoe 3austue 1
[IpakTrueckoe 3aHsTue 2

[IpakTuueckoe 3austue 3

[IpakTrueckoe 3anstue 4

Crmcok PEKOMEHAYEMBIX I/IH(bOpMaHI/IOHHBIX HMCTOYHHUKOB



BBEJIEHUE

IIpy wu3ydyeHunm Kypca Hapsgy C OBJQJEHUEM CTYAEHTAMH TEOPETUUECKUMU
HOJIOKEHUAMU yJeJIAeTCsl BHUMAaHUE IPUOOPETEHUIO MPAKTHUECKUX HAaBBIKOB, C TEM, YTOObI OHU
CMOTJIM YCIEITHO IPUMEHSTh UX B CBOCH Mocienyromeii padore.

Iesbt0 OCBOEGHHUS TUCLMILIIMHBIL SIBJIETCS IOJrOTOBKA 00YYAOLIMXCS K UCIIOJIb30BaHUIO
CPEICTB JAMCIIETYEPCKOIO U TEXHOJOIMUYECKOIO YIPaBJIEHUA IPU SKCIUIyaTallUd CUCTEM
JJIEKTPOCHAOXKEHMs, a TaKXKe IOJArOTOBKA BBIIYCKHHUKOB K PEIIEHUIO 3a/ay, CBS3aHHBIX C
OKCIUTyaTallel, HalagKol M TMPOEKTUPOBAHMEM aBTOMATHU3UPOBAHHBIX HH(POPMAIIMOHHO-
YIPaBJIAIOIMUX CUCTEM, MOBBIIAIOIUMA 3()(YEKTUBHOCTE U HAJEKHOCTh SKCIUTyaTalluu
AIIEKTPOIHEPTETUYECKUX CUCTEM.

B pe3ynbprare 0CBOGHUS JaHHON AMCLUUILUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIIETEHIIUU
y o0y4aromnierocs:

IIK-3.1: Hcnonb3yer B cBoeld pabOTe HOPMATHBHO-TEXHUYECKYIO JIOKYMEHTAITHIO,
TpeOOBaHUS TEXHUYECKHX PErJIaMEHTOB, MEXKJIyHApOJHbIE W HallMOHAJIbHbIE CTAaHIApThl B
00J1aCTH KaueCTBEHHBIX MOKa3aresell paboThl 000pYA0BaHUS CO-TOBOU CBA3U
W3yuuB naHHBIN KypC, CTYIEHT JTOJKEH:

3HaTh: Ha3HAYEHUE AaBTOMATU3MPOBAHHONW CHUCTEMBI JAMCIIETYEPCKOIO YIPABICHUS
(AC1Y) B aHEprocucTemMax.

YMeTh: peann3oBbIBaTh IPOIPAMMBl  3KCIEPUMEHTANbHBIX HMCCIENOBAHUN, BKIIIOYas
BBIOOp TEXHUYECKUX CPEICTB U 00pabOTKY pE3yIbTaTOB.

Brnanets: cuctemoii c6opa, 06paboTKH U nepeadn TeaeMexaHn4eckoi uHpopMaluu 1o
CETSIM CBSI3U.

Peanu3zanus KOMIETEHTHOCTHOIO MTOAX0/1a IPEyCMAaTPUBAET IIUPOKOE UCII0JIb30BAHUE B
y4eOHOM TIpOIlecCe AaKTHBHBIX W WHTEPAKTHUBHBIX (OPM TIpOBENCHHS 3aHATUH (pa3bop
KOHKPETHBIX CHUTyaluii, co0ece0oBaHWE) B COYETAaHMM C BHEAYAUTOPHOW pabOTO € Ielbio
(GopMUpPOBaHUS U Pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB Y 00YYarOIIHUXCS.

JIeKuMOHHBIN Kypce siBisieTcs 0a30M A MOCIEAYIOIIEro MOJIY4YeHUs O0y4aroIUMUCS
MPAKTUYECKUX HABBIKOB, KOTOPbIE MPUOOPETAIOTCS HAa MPAKTUYECKUX 3aHATUSIX, IPOBOJUMBIX B
aKTUBHBIX (OpMax: JIeJOBbl€ UIPBl; CUTYallMOHHBIE CEMHHApbl. MeToJuKa MpOBEICHUS
IPAKTUYECKUX 3aHATUH U UX COJAEpXaHHE TMPOJUKTOBAHbl CTPEMIICHHEM KaK MOKHO
s eKTUBHEE pa3BUBATh Yy CTYAECHTOB MBIIUICHUE U UHTYHULUIO, HEOOXOIUMBbIE COBPEMEHHOMY
cHenuanucTy. AKTUBHbIE (POPMBI CEMHUHAPOB OTKPBIBAIOT OOJIBIINE BOZMOKHOCTH AJISl TPOBEPKU
YCBOEHHS TEOPETUYECKOI0 U IPAKTHUECKOTO MaTepuaa.



IIpakTuyeckoe 3ansitue 1 YpoBHEBask CTPYKTypa MOJIeNIel CUCTEMBI IIEpeiayu JaHHBIX U
CHUCTEMBI TeJIEMEXaHUKHU.
Hean 3ausTus: [IpuoOpereHue 3HaHUN 00 YPOBHEBOHM CTPYKType MOJIEICH CHCTEMBI
nepeaaun JaHHBIX U CUCTEMbI TeJIEMEXaHUKH.
Bomnpocsl 1u1st 00Cy:KaeHus .
1. TenemexaHuka B HEPreTHKE.
2.CuctemMa aBTOMaTHYECKOTO PETyIUPOBAHUS.
3.CpenctBa cbopa u nepenaauu uapopmaruu (CCIIN). .
4.Cetr ACKYD.
3ananmue.
Pacyer TexHHUECKHUX XapaKTEPUCTUK 10 BapUaHTaM.

IIpakTuyeckoe 3ansaTue 2 [lepenada u npuéM TeeMeXaHHUYECKUX CUTHAJIOB.
Hean 3anaTus: PacueT TEeXHUUECKUX XapAKTEPUCTHK TEIEMEXaHMYECKUX CUTHAJIOB.

Bonpocs! 1u1s1 06cyxneHus
5.0cHOBHBIE IOHATHS TEOPUU UHPOPMAITUN TPUMEHUTENBHO K AUCIIETYEPCKOMY U
TEXHOJIOTUYECKOMY YIIPABICHHUIO B YHEPrOCHUCTEMAX.
6.0co0eHHOCTH TeIeMEeXaHUKU TOPOJCKUX ICKTPUUECKUX CETEH.
7.CpenctBa U CUCTEMBI TEJIEMEXaHUKH.
8.CurHaibl aHaJIOTOBbBIC, TUCKPETHBIE, MOTyTUPOBAHHBIE.
9.KonupoBanue nHPpOpMAIIHH.
3ananme.
Pacuer TeXHMYECKMX XapaKTEPUCTUK 110 BApUAHTaM.

IIpakTHyeckoe 3aHATHE 3 ABTOMAaTUYECKUE CUCTEMBI PETYIMPOBAHUH OTOILICHUS,
BEHTWISILIUM, TOPSTYETO BOJAOCHAOKEHUSI.

Heab 3anAaTHA: PacyeT cuCTEMBI PETYIMPOBAHNS OTOIUIEHUS, BEHTUIISLIUH, TOPSTYETO
BOJIOCHAOKEHUS.

Bonpocsl 115 00cyRa1eHus
9.KonupoBanue nHpopmanuu.
10.Tenemexannyecknue KOMIUIEKCHI, 00111ast XapaKTePUCTHKA.
11.MuxkpormnponeccopHble KOMIUIEKCHI TEIEMEXaHUKH.
12.0T106pakenue TeaeMexaHn4ecko nHGOpMaIInK.

3amanue
[Ipou3BecTu pacyeT COrIacHO BBIJAHHOTO BapUaHTA.

IIpakTnueckoe 3anaTne 4 OTOOpaKeHUE TeIEMEXaHUYECKOW HH(OPMALINH.

Leab 3aHATHSA 3aKIIOYAETCS B O3HAKOMIICHHMH M NMPAKTUYECKOM NMPUMEHEHUH METOOB
0TOOpaKEHHsI TeIeMeXaHUIeCKOW HH(POPMAIIHH.

Bonpocs! nuis1 06cyxneHust
13.Ilepenada n MpUEM TEIEMEXaHUUECKUX CUTHAJIOB.
14.Cuctemsl c6opa, 00pabOTKHU U Mepeauu TeJeMexaHnyeckoi HHpopMaIum.
15.ABromaruzanus Ha TOC.



16.ABTOMaTHYECKHE CHCTEMBI PETYIMPOBAHUS TEIJIOCHAOKECHHUS.

3ananue

HpOI/I3BeCTI/I PpacyeT COrjiaCHO BBIJTAHHOI'O BapHyaHTa.

CIIMCOK PEKOMEHAYEMbBIX TH®OPMALIMOHHBIX NCTOYHUKOB

6. YHEBHO-METOJNYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUWE JUCHUILTUHBI (MOAY JIS)

6.1. PexoMeHayeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3natenbcTBO, TOn | Azpec
JI1.1 |B.H. Mupusriii, HW. |[IpukiagHas MmeTposorus: yaeOHoe mocobue , 2012 https://ntb.
MaxkapoBa donstu.ru/c
ontent/prik
ladnaya-
metrologiy
a
ABTOPBI, COCTaBUTETHN 3ariaBue W3nparensctBo, TOX Anpec
JI1.2 |T.A. Cxopuk, H.A.  [Merponoruyeckoe obecredeHue, CTaHIapTH3ALHNS, , 2013 https://ntb.
Crpaxosa, H.1. cepTUHKAIHS M DKCIIEPTH3a: ydeOHO€e TTocobue donstu.ru/c
Tankuna ontent/metr
ologichesk
oe-
obespeche
nie-
standartiza
ciya-
sertifikaciy
a-i-
ekspertiza
JI1.3 |Kaiinosa B. H., MeTpostorus, CTaHAapTH3AIHS U CEPTHHUKALIISL. , 2015 http://e.lan
I'pebneBa T. H., IpakTHKyM book.com/
Tecnenko E. B., books/elem
Kymuxosa E. A. ent.php?
pll_id=61
361
JI1.4 |BunorpamoBa A. A., [3akoHomaTenbHAsI METPOJIOTHS: yaeOHOE mocobue , 2018 https://e.la
VYurakos U. E. nbook.com
/book/1068
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JI1.5 |T'ony0, O. B., Cypkos, |CTanaapTu3aiusi, METPOJIOTHs U CEPTUDHKALIHS: CapatoB: http://www
U. B., TTo3HsKOBCKHI, | y4eOHOe ocobue By3oBckoe .iprbooksh
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html
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6.1.2. JlonoJiHNTeIbHAS JTUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnasue UsparenserBo, rog | Azpec




J12.1

Acraiikun, A. U., MeTposorust ¥ pagdou3MepeHust: yiaeOHoe mocobue Capos: Poccwuiickwuii | http://www
ITomaskos, A. I1., (benepanbHbIR .iprbooksh
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6.1.3. MeTtoanueckue pazpadoTku

ABTODBI, COCTaBUTENHN 3ariaBue WsnarensctBo, rox Anpec

JI3.1

AI'TY; coct. AT PyxoBozacTBO JUIs IpenofasaTenei no opranuzanuu u  (Pocros u//.: U1 https:/Intb.
CanoxHIKOBa IJTAHUPOBAHUIO PA3JIMYHBIX BUIOB 3aHATUN U Ar'TY, 2018 donstu.ru/c
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6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKANMOHHO# ceTn ""HTepHeT"

€]

MeTpoJorus U 3JIeKTPOPATHON3MEPEHHUS B TEICKOMMYHUKAIIMOHHBIX CUCTeMaX [ DIeKTPOHHBIHN pecypc]: yuebHOe
nocobue/ C.1. Bopuapko [u ap.].— DiekTpoH. TekcToBble qanHbie.— M.: ['opstuast munus - Tenekom, 2012.—
360 c.— Pexum nocryna: http://www.iprbookshop.ru/11998.— DBC «IPRbooks», no napoito
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Eropos IO.H. MetpoJiorus 1 TeXHHUECKHE U3MEpEHHs [ DIEKTPOHHBIH pecypc]: COOpPHHK TECTOBBIX 33JJaHUM 110
pasneny AUCHUILTHHBL «MeTpoJorus, cranaapTusamus u ceprudukanusi»/ Eropos FO.H.— DnekTpoH. TEKCTOBbBIE
nanHbie.— M.: MOCKOBCKHIA TOCYIapCTBEHHBIN cTpouTenbHbl yHUuBepcuteT, ObC ACB, 2012.— 104 c.—
Pexxum nocryna: http://www.iprbookshop.ru/16371.— 3BC «IPRbooksy, o maposmto
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T'ony6 O.B. Cranmaptusanus, METpOJIOTHs U cepTuduKaius [ DIeKTpOHHbIH pecypc]: yuedHoe nocobue/ I'onyo
0.B., Cypkos N.B., [To3usxosckuit B.M.— DnexkTpoH. TekcToBbie fanHbie.— CaparoB: By3oBckoe oOpa3oBaHue,
2014.— 334 c.— Pexxum ngoctyna: http://www.iprbookshop.ru/4151.— 3BC «IPRbooks», mo napoito

D4

Buceposa B.A. Metponorusi, craHnapTusanus U cepruukanus [ DNeKTPOHHBIN pecypc]: yueOHoe nmocodue/
buceposa B.A., lemunosa H.B., fIkopeBa A.C.— DnexTpoH. TekcToBble nanHbie.— CapaToB: Hayunas xuura,
2012.— 159 c.— Pexum nocryna: http://www.iprbookshop.ru/8207.— 3BC «IPRbooks», no naposmto
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®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKHUE YKA3ZAHUSA

JJIS OPraHU3alMH CAMOCTOSITEILHOM PadoThI
M0 TUCIIATIIINHE
«ABTOMATH3UPOBaHHAS! CUCTEMA KOMMEPYECKOTO yUeTa AIEKTPOIHEPT UM
TUTSE 00YJArOIIMUXCS TI0 HAIIPABICHUIO TTOITOTOBKU
11.03.02 «MTH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M»
Hamnpasnennocts (nmpoduib) « MH)OKOMMYHUKAITMOHHBIE TEXHOJIOTUHA 0OBEKTOB
DHEPTETUKI



Metoauyeckue yka3aHus 10 JUCHUIUIMHE « ABTOMATHU3UPOBaHHAs CHUCTEMA
KOMMEPUYECKOI0 y4eTa JICKTPOIHEPTUN» COACPKAT 3aaHus i1l CTYACHTOB,
HEO0OXOIMMBIC ISl OpTraHU3aIlid CAaMOCTOATEIIBHOM pabOThI.

[TpopaboTka mpeaIoKEHHBIX 3aJJaHUK MO3BOJIUT CTyACHTaM IPUOOPECTH
HEO0OXOIMMbIC 3HAHUS B 00JACTH M3y4aeMOM TUCIUILIMHBI.

[Ipennasnauensl A oOydaroniuxcst HanpapieHus 11.03.02
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBsI3M». HampaBieHHOCTh
(mpoduiib) «MHYOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH 0OBEKTOB YHEPTETHKIY



COJEPKAHUE

BBenenue

. O01as xapakTepUCTHKA CAMOCTOSTEIBLHOM PaboThI

. KouTponbHbIe TOYKU ¥ BUABI OTYETHOCTH 110 HUM

. MeToaudecke peKOMEHIalluy 110 U3YYCHHUIO TEOPETUIECKOr0 MaTepuana
. MeTonuyecke peKOMEeHIalliy 10 MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM
. MeToaudecke peKoOMEeHIalliy 10 MTOATOTOBKE JTOKJIa 1

. MeTonuyeckue peKoOMEHAaluU MO MOATOTOBKE K TECTUPOBAHUIO

. MeTomudeckne peKOMEH/IalliY TI0 BBITIOJTHEHUIO KOHTPOJIBLHON PabOThI

. MeToauyecke peKoOMEeHIalliy 0 MOATOTOBKE K 3a4eTy
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BBEJAEHUE

Llenp MeTOOMYECKMX YKa3aHMH — OKa3aTh IOMOIIb CTYACHTaM B OCBOCHHH Kypca
«ABTOMAaTHU3UPOBAHHAS CUCTEMa KOMMEPUYECKOTO yUeTa 3JIEKTPOIHEPTHI.

JlaHHBIE METOIMYECKHE YKa3aHHWs HarpaBiCHBl Ha CHCTEMAaTH3MPOBAHHOE W JIOTHYECKU
MOCJIEIOBATEIbHOE  M3YYEHHE TEOPETHYECKHUX  BOINPOCOB, CBA3AHHBIX C  IPOEKTHOM
JeATENIFHOCTBIO, C TOCIEIYIONIMM 3aKpEeIVICHHEM MaTepuaia MpU BBIOJHEHUH MPAKTHUYECKUX
paboT, NOArOTOBKH pedepaToB, TOKIAI0B, IPE3CHTALUH.

[Tepen Hawanom Kypca Ieleco00pa3sHO O3HAKOMHTBHCS CO CTPYKTYPOH AMCIMIUIMHBI Ha
OCHOBAHMHU MPOTPaAMMBI, a TAKXKe C IOCIEA0BATEILHOCTRIO U3yUeHHsI TeM U uX oovemom. C
[eJbI0  ONTHUMAJIBHOW CaMOOpPraHW3alliid HEOOXOJMMO CONOCTaBUTh ATy HWH(OPMAIHIO C
rpaduKOM 3aHATUH M BBIIBUTH HamOoJee 3aTpaTHbIC MO BPEMEHH M OOBEMY TEMBbI, YTOOBI
3apaHee OIPEeIeTIUTh sl ceOs Ieproibl 00bEMHBIX 3aTaHHH.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJBbHOM PABOTHI

Llenpo OCBOGHUS AMCLMIUIMHBI SBISICTCS W3YYCHHE CTYACHTaMH OOIIMX MPHHIUIIOB
MOCTPOCHHUS CHUCTEM TEJIEKOMMYHHMKAIIMKA, WX OCHOBHBIX IIapaMETpOB U TpeOOBaHMIA,
NpEABSIBISAEMBIX K HUIM WH(POKOMMYHUKAIIHOHHOW amlIaparypoi, a TakKe M3ydeHHe NpUHINIA
JEMCTBUS U CIIOCOOOB pean3allii YCTPOMCTB, BXOJIIINX B COCTAB CUCTEM TEICKOMMYHHKAIIUN
¥ TIEPCHEKTHB MX Pa3BUTHS, MPUMEHUTEIBHO K SHEPTETHYECKUM OOBEKTaM.

B pe3ynbrare ocBOCHUS JaHHOH AMCHUIUIMHBI (POPMHUPYIOTCS CIETYIONNEe KOMITIETCHIHH
y o0yyaromierocs:

[IK-3.1: Hcnons3dyer B cBoell paboTe HOPMATHUBHO-TEXHMUYECKYHO JIOKYMEHTALUIO,
TpeOOBaHUSI TEXHHUYECKHX PErJaMEHTOB, MEXIyHapOJIHbIE ¥ HAIMOHAIBHBIC CTAaHAAPTHl B
00J1aCTH KaueCTBEHHBIX ITOKa3aTesieil paboThl 000PYAOBaHMS CO-TOBOW CBSI3H.

CamocrodrenbHas padoTa o aucuuiuinHe «CpeacTBa JUCTIETYEPCKOro U TEXHUYECKOTO
KOHTPOJISD» BBIMOIHACTCS C IIENBI0 MOJMYyYeHHUS W 3aKPEIUICHUS! 3HAHUH, MPHOOPETCHHBIX IPH
U3y4eHHH TEOPETUYECKOr0 MaTepuara.

2. KOHTPOJIBHBIE TOYKH 1 BU/Ibl OTYETHOCTHU 11O HUM

KoHTposib kadyecTBa M CpPOKOB M3YyYEHHE TEM JIEKIIMH BBIIIOJIHSETCS B COOTBETCTBUU C
yueOHbIM rpadukom. Odopmisercs: B BUJE KOHCIEKTUPOBAHUS TEKCTA.

KoHTposib kauecTBa U CPOKOB BBINOJHEHHS MPAKTUUECKUX 3a/laHUN OCYILECTBIISIETCS B
COOTBETCTBUM ¢ yueOHBIM rpadukoM. OpopmiisieTcst B COOTBETCTBUU C 3aJaHHEM.

KoHnTponp kadecTBa caaud AOKJIAJa OCYILECTBIIAETCS B COOTBETCTBUU C Y4EOHBIM
rpapukom. OpopmiIseTcst B COOTBETCTBUU C 3aJaHHEM.

VYcneBaeMoCTh CTYJIEHTOB OLIEHMBAETCSl B XOJ€ TEKYILIEro KOHTPOJIS U NMPOMEXYTOUHOMN
aTTECTALlNN.

3. METOAUMYECKHUE PEKOMEHIAIIUU 110 U3YUYEHUIO TEOPETUYECKOI'O
MATEPHUAJIA

N3zyuenne mo00ro paszena Wi TeMbl ClelyeT HauuHaTh C O3HAKOMJICHHUSI C BOIIPOCAMHU
IUIaHa HU3y4eHUs TeMbl. TeopeTnyeckuil MaTepual MpeacTaBiseT co00il KOHCHEKT JIEKLUH,
coJepKalii HeoOXoIUMBbIH Habop yTBepkIeHUH U (opmyn (0e3 neTaabHBIX MOJIPOOHOCTEN),
HO ¢ TOJpOOHBIM OOOCHOBaHHMEM WX HMCIOJB30BAaHUS TPU PEHICHWH KOHKPETHBIX 3amad. [Ipm
U3y4eHHUH Marepuajga HeoO0XOJMMO TIOMHUMO JICKIIMOHHBIX MAaTepHalioB  HUCIOJIb30BaTh
PEKOMEH/IyeMYI0 OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy [UIS JYYIIero YCBOCHUS
MmarepHaa.

OcBamBaTh TEOPHUIO CIEAYeT B COOTBETCTBHH C TOW MOCIIEAOBATEIBHOCTHIO, KOTOpAs
npejcTaBieHa B IJIaHe JeKIuU. Metoanka paboThl ¢ TUTEpaTypoil mpeaycMaTpuBaeT BelIeHUE
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3alMCcH MPOYNTAHHOTO B BUJIE IUIaHA - KOHCIIEKTA, OTIOPHOI'O KOHCIIEKTA. DTO MO3BOJIMT CIENATh
3HAHUS CUCTEMHBIMH, 3a()UKCUPOBATh U 3aKPETUTH UX B MAMSTH.

JUisi  yCTIEIIHOTO OCBOCHHS AMCHUIUIMHBI, HEOOXOIMMO CaMOCTOSITEIbHO JETaIbHO
U3YYUTh NPEJCTABICHHbIE TEMbl [0 PEKOMEHAYEeMBbIM HCTOYHUKaM uHpopManuu. Ilpu
IOArOTOBKE K 3aHATHUAM CJIEAYeT pPYKOBOJACTBOBAaTbCSA YKA3aHUAMHM M PEKOMEHIAIUSIMU
IpernojaBaressi, UCHOJIb30BaTh OCHOBHYIO JIUTEpaTypy M3 MPEJCTaBICHHOro UM crucka. s
HanOonee TIyOOKOrO OCBOCHHUS JUCHHMIUIMHBI PEKOMEHAYETCs H3y4daTb JIUTEpaTypy,
0003HaYEHHYIO KaK «IOIMOJHUTEIbHASH B pecTaBieHHOM criucke B PT1JI.

Bonpoch! 1J151 NOATOTOBKU K YCTHOMY ONPOCY TEKYIIero KOHTPOJIA

1.0651acTh NpUMEHEHMS, HA3HAYCHHE U 3a/1a4M ONEPATUBHO-AUCIIETYEPCKOrO YIIPABICHUS U
TEXHUUYECKOT0 KOHTPOJI B CUCTEMAX

3JIEKTPOCHAOKEHHUS.

2.Ha3naueHue aBTOMaTU3UPOBAHHOM CUCTEMBI fucneTdepckoro ynpasieHus (ACLAY) B
JHeprocucTeMax.

3.IlocTpoeHne yCTpOUCTB IUCTIETYEPCKOTO U TEXHOJIOTUUECKOTO YIIPABICHUSI.

4.Cucrembl TeleMEXaHUKH, 0COOEHHOCTH UCIIOIb30BAHUsA, (YHKIIUH, TUTIOBBIE CTPYKTYPBI,
KOH(HUTypaIHu.

5.CucteMmsl TeneynpaBieHus, TeIECUTHAIU3alUU U TeIeperyIupOBaHus.

6.YpoBHEBas CTPYKTYpa MOJIENIEI CUCTEMBI NIEPEAAYH TaHHBIX U CUCTEMBbI TEJIEMEXaHUKH.
7.Crioco0b! pa3ziesieHusl KaHaJIOB U CUTHAJIOB.

8.Kanasel cBsi31 110 (PU3NIECKUM TPOBOJHBIM JIMHUSM CBSI3H, 110 JIMHHUSM DJIEKTPONEpeaayH.
9.KaHnaJibl TeneMexaHuKHU M0 pacHpeeTUTeIbHbIM 3JEKTPUIECKUM CETSM.
10.Tenemexannueckue KOMIUIEKCHI, 00111as XapaKTePUCTHKA.

11.MukporponeccopHble KOMIUIEKChI TeIEMEXaHUKH.

12.0to0pakeHne TereMexaHnuecKoi nHPOpMaInu.

13.Mo3anuHble AUCIETUYEPCKUE IUThI, MHOTO3KPAaHHBIE CUCTEMbI, KOHCTPYKIIMHU, IPUHIIMIIBI
yIpaBieHUsI.

14.Cuctemsl cbopa, 00pabOTKH U Nepeaauu TeleMexaHnyeckoi HH(popMaru.
15.Annapatypa oroOpakeHus TeleMexaHn4eckoi nHpopMaluu. Anmnaparypa TeleMeXaHUuKU ¢
AJIEMEHTaMH ONTOBOJIOKOHHON TEXHUKH.

Kpurepun oneHkn ycTHOrO0 onpoca

[TonHOTa OTBETA HA MOCTABIEHHBIN BOIIPOC, YMEHUE UCTIOIb30BATh TEPMUHBI, TPUBOJAUTH
[PUMEpBL, A€aTh BBIBOBI.

3a kaxaplil 070K B cyMMe OOy4aromMics AOJDKEH MOJydyuTh 25 0aysioB, U3 HUX 5 — 3a
MOCCIIICHNE 3aHSITHH, 5 - DBelllogHEeHWE OMONHUTEIBHBIX 3aJaHui  (TOKJIAJ, CTaThs,
npe3eHTanus ), 10 — 3a BBIMOJTHEHHE TECTOBBIX 3a/IaHUH, 5 — 3a 3aIUTY JTa00PATOPHBIX padboOT

Kpurepuu nosnyuyeHus olieHKH:

- pe3ynbTar, CoJAep Kalluil MOJHBIA MPABWIbHBIA OTBET — MAaKCUMAJIbHOE KOJIMYECTBO
0aJoB;

- pe3yNbTaT, COJICpXKAIIUi HETONHBI NpPaBUIBHBIA OTBET (CTENEHb MOTHOTHI
otBeTa — Oomee 60%) wim OTBET, COACpKANIUK HE3HAYUTEIbHBIE HETOYHOCTH— 75% OT
MaKCHMaJIbHOTO KOJMYECTBa OAIIIOB;

pe3ynbTaT, coAepKalluii HEeNMOJHBIM MPaBUIbHBIN OTBET (CTENEHb MOJHOTHI OTBETa — OT
30 1o 60%) unm OTBET, colep:KalllUii 3HAYUTEIbHbIE HETOYHOCTH -40 % OT MakCMMaIbHOTO
KOJIMYEeCTBa 0ajIjIoB;

- pe3ynbTaT, COAEp KAl HEMOJIHBIM MPAaBWIbHBIA OTBET (CTENEHb MOJIHOTHI OTBETA —
menee 30%), HempaBWIIBHBIN OTBET (OTBET HE TIO CYIIECTBY 3aJlaHMs) WIIH OTCYTCTBHE oTBeTa — 0
% OT MakCHUMaJIbHOI'O KOJMYECTBa OaJlIOB.



4. METOAUYECKHUE PEKOMEHJALIIMHA ITO ITIOATI'OTOBKE K IPAKTUYECKHUM
3AHATUAM

[Ipouiecc MOATOTOBKU K MPAaKTHUYECKUM (CEMUHApPCKHUM) 3aHSATHUSM BKIIIOYAET U3Yy4ECHUE
HOPMAaTUBHBIX ~ JOKYMEHTOB, O0s3aTe€IbHOW W  JOMOJHUTEIBHOW  JUTEpaTyphl IO
paccMaTpuBaeMoOMy BOMPOCY.

Henocpencreennoe MIPOBEJICHUE MPAaKTUYECKOTO (cemuHapckoro) 3aHATUSA
MpeJIoJiaraer:

- MHJIMBUTyaJIbHBIC BBICTYIJICHUS CTYJIECHTOB C COOOIICHUSMU 0 KAKOMY-TTHOO BOIIPOCY
M3y4aeMOU TEMBl;

- (poHTaNTBEHOE 00CYXKIEHNE paccMaTpPUBAEMOM TIPOOIEMbI, 0000IIIEHUS U BBIBOIBI;

- pelleHre 3a1a4 U yIpaXHEHU 1o 00pasily;

- pellieHre BApUAHTHBIX 33]1a4 U yIPAKHCHHUIA;

- pellieHre CUTYAI[MOHHBIX ITPOU3BOJICTBEHHBIX (IIPodeccroHAbHBIX) 3a/1a4;

- TPOSKTHPOBAaHWE W  MOJCIMPOBAHME  PAa3HBIX BUJOB M  KOMIIOHCHTOB
npodhecCuOHaNBHOM NeSTENbHOCTH.

[Ipomecc MOATOTOBKU K MPAKTHYECKUM (CEMUHAPCKUM) 3aHITHSIM BKIIFOYACT H3ydCHUE
HOPMATUBHBIX  JOKYMEHTOB, O0S3aTe€lbHOW W  JOMOJHUTEIBHOW  JUTEpaTyphl IO
paccMaTpruBaeMOMY BOIIPOCY.

5. METOAUYECKHUE PEKOMEHJIALIUM 110 TIOATOTOBKE JOKJIAJIA

K camocrositensHOM paboTe OTHOCHTCS HAIMCAaHWE M 3aluTa JoKiana B cemectpe. [loaroroka
JIOKJIala 10  JUCUMUIUIMHE  «ABTOMaTH3MpOBaHHas CHUCTEMa KOMMEpPYECKOTO  ydera
AIIEKTPO3HEPIUM» - OJUH M3 OCHOBHBIX 3TAloB Y4eOHOro Ipolecca B 00Oy4EHHM CTYACHTOB,
KOTOPBIM  HEOOXOAMMO HPUOOPECTH  HABBIKM  CAMOCTOSATENBHOTO  HCCIEIOBaHHUS U
NpPEICTaBICHUS €ro pe3yibTaToB. TeMa BBIOMpAETCS CTYIAEHTOM CaMOCTOSITEIBHO —II0
COIJIACOBAHUIO C MPEToAaBaTelieM.

[IpuMepHBIE TEMBI JOKIJIAA:
1.065acTh NMpUMEHEHMs], Ha3HAuY€HHE W 3aJjaud OIEPaTUBHO-IHMCIETYEPCKOrO YIpPABICHUS U
TEXHUUYECKOTO KOHTPOJI B CUCTEMAX
AIIEKTPOCHAOKECHHSI.
2.Ha3naueHue aBTOMaTU3MPOBAaHHOM cHUCTEeMbl aucneruepckoro ympasieHus (ACHY) B
IHEProcucTeMax.
3.IlocTpoeHue ycTpolcTB JUCIIETUEPCKOTO U TEXHOJIOTHYECKOTO yIIPaBICHHUS.
4.Cucrembl TeleMEXaHUKH, 0COOEHHOCTH UCIIOIb30BAHUs, (YHKIIUH, TUTIOBBIE CTPYKTYPBI,
KOH(UTypaluu.
5.CucteMsl TeNEyNpaBIeHNs, TEIECUTHAIN3ALNN U TEJIEPEryIUpOBaHUsI.
6.YpoBHEBas CTPYKTYpa MOJIEIEI CUCTEMBI IT€peayyl IaHHbIX U CUCTEMBbI T€JIEMEXaHHUKH.
7.Crioco6b! pa3zienieHus KaHaIOB U CUTHAJIOB.
8.KaHabl cBs3M 110 PU3NYECKUM MPOBOJIHBIM JIMHUSIM CBSI3H, 110 JIMHUAM AJIEKTPONEepeayn.
9.Kanansl TeneMexaHUKHU N0 PaclpeAeIUTENbHBIM JIEKTPUIECKUM CETSM.
10.Tenemexanndeckre KOMIUIEKCHI, O0IIasi XapaKTepHUCTHKA.
11.MuxpornporeccopHble KOMIUIEKCHI TEIEMEXaHUKU.
12.0T106pakeHue TeneMexaHn4ecko nHGOpMaIIUK.
13.Mo3anuHble IUCIETYEPCKUE IIUTHI, MHOTOPKPAHHBIE CHUCTEMBI, KOHCTPYKLHH, TPUHIIMIIBI
yIpaBIeHUSI.
14.Cuctemsl c6opa, 00pabOTKH U Mepeauu TeJeMexaHndeckoi HHpopMaIum.
15.Annapatypa otobpa)keHUs TeleMexaHnueckoi mHpopManuu. AnmnapaTypa TelleMEeXaHUKHU C
AJIEMEHTaMH ONTOBOJIOKOHHON TEXHUKH.



O01mme pekoMeHIAIUM 110 MOATOTOBKE I0KJIaAa

JlokJaz OJKEeH BKIIIOYaTh B ce0sl BBEICHUE, OCHOBHYIO YacTh U 3aKJIIOUCHHE.

Bo BBenmeHuum HEOOXOOMMO OTpPa3UTh OOOCHOBAHHE AKTYaJbHOCTH BBHIOPAHHOWM TEMBI,
KpaTKoe OMHMCAaHUE TEKYIIETr0 COCTOSHUS MpoOseMbl. B HEM CTYIEHT NOJKEH yKa3aTh Lelb U
3aa4i paboThl, OOBEKT MUCCIEA0BAHUS, SJIEMEHTHI HOBU3HBI, BBEJCHHBIE B MIPOLIECCE HATUCAHUS
pabotel. HeoOxonumo mepeunciuTh MpoOsieMbl, KOTOPBIE JOJDKHBI OBITh PEIIEHBI B paMKax
BBIOPAHHOW TEMBI.

OcHoOBHasi yacTh JOKJaJa JOJDKHA COJIEPXKaTh BOMPOCHI, MPEIYCMOTPEHHBIC B TIaHE
paboTsl. B Heil He06X0AUMO OTpPa3uTh TEOPETUUYECKUE OCHOBBI, PACKPHIBAIOIIUE CYTh MPOOIEMBI,
[POAHAJIM3UPOBATh COOpPAHHBIE MaTEPUANIbI, XapaKTEPHU3YIOIIME MPAKTHUYECKYI0 CTOPOHY
o0BeKTa HCCIeAOBaHUA. DTOT pa3fesl MOXeT coaepxkarb paboune TaOMUIBL, AMATPAMMBbI
(ImarpaMMBbl U JPYTHE MaTEPHUATIBL.

B 3akimoueHue HeOOXOIMMO OTpPa3UTh BBIBOJALI M MPEAJIOKEHUS, IOJIyYCHHbIE B
pe3ynbTaTe npeAblayIei paboTel. OHU TOJKHBI OBITH C(HOPMYITUPOBAHBI Y€TKO U TOUYKH.

Crucoxk nuTepaTypbl BKIIOUYAeT B ali)aBUTHOM MOPSIIKE CIIMCOK COBPEMEHHBIX 3aKOHOB U
HOPMAaTUBHBIX  aKTOB, COOTBETCTBYIOIICH HAy4yHOW JIUTEpaTyphl, HAy4YHBIX  paldorT,
CTAaTHCTUYECKUX COOPHUKOB U IPYIMX UCTOYHUKOB, BBIMYIIEHHBIX HE pAHEE ISITH JIET.

Odopmiienue 10KIa1a U MOPSAIOK 3ALIUTHI

O6beM paboThl — 4-7 cTpaHUI] IPOHYMEPOBAHHOTO KOMIBIOTEPHOIO TeKCTa, MpPUPT, 14,
uHTepBaN 1,5, mons crangaprHeie. Mimmoctpanuu, ¢ororpaduu, pucyHkH, TpaduKu, KOTOPHIE
MOSIBJISIFOTCS] HA TEKCTE, IOJKHBI OBITH TPOHYMEPOBAHBI.

BoinonHenHbl  oKiIan mpoBepsieTcss npenonaBateneM. Eciu  noknan  opopmieH
COTJIACHO TpEIbsBISIEeMbIM TpeOoBaHUSIM, TO paboTa [OMyCKaeTcs K 3alluTe, O YeM
npernojaBaTesieM JeNalTcs 3alicu Ha TUTYJIbHOM JjMcTe paboTel. Ecim nokman umeer
OTpULIATENIbHBIM OT3bIB, TO JIOKYMEHT BO3BpallaeTcsi Ha JA0padOTKy C MOCIEAYIOUIUM
NPEJCTAaBICHUEM O €TO MOBTOPHOM PAaCCMOTPEHHUHU.

TpebyeMmslil ypoBeHb OpUrHHAILHOCTH He MeHee 50%.

JloKnamel MOTYT CONPOBOYKAATHCS NPE3CHTAIMEH, OTPaXKarollel OCHOBHBIE MOMEHTHI
BBITIOJTHEHHOT'O UCCIIEJIOBAHMUS.

Kpurepun oueHku gokJjianga

Kpurepuit IToxa3zarens MakcumanbHoOe
OLIEHKHU pedepara KOJINYEeCTBO 0aJIJIOB
1.CTeneHb packphITHs | - COOTBETCTBHE COIEpKAHUS TeMe pedepara; 1
CYIIHOCTH IPOOJIEeMBbl | - TIOJHOTa M IIyOWHA PAaCKPBITUS OCHOBHBIX 1
MOHSTHH MTPOOIIEMBI;
- yMmMeHue paloTaTh C  JIUTEpaTypoH, 1
CHCTEMATH3HpPOBaTh W  CTPYKTYpUPOBAThH
MaTepual; 1
- yMEHHE 000011aTh, COTIOCTAaBIIATH
pa3iIuyHbIe TOYKHU 3peHHs o 1
paccMaTpuBaeMOMY BOTIPOCY;
- apryMEHTUpPOBaTh OCHOBHBIE TOJOXKECHUS U 1
BBIBO/IBI;
- yMEHHE UYeTKO MU  0OOCHOBaHHO 2
(hopmyupOoBaTh BBIBOJIBL;
- CaMOCTOSITENIBHOCTh,  CHOCOOHOCTH K
OTIpeNIeJICHUI0 COOCTBEHHOW TO3WUIUU  TIO
npobjieMe M K NPaKTHYECKOM aJanTanuu
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Martepuana
2.Cobmonenue - IPaBHJILHOCTh U aKKYPaTHOCTb O0(OPMIICHUS 1
TpeboBaHUH no | pedepara
oopmuenuro -TOYHOCTh B IUTHUPOBAHUH U YKa3aHHUH 1
HCTOYHUKA TEKCTOBOTO (pparmMeHTa,
- cobmogeHue TpeOOBaHUI K 00beMy W 1
CTpYKType pedepara;
- TPAMOTHOCTH U KYJIbTypa U3JI0KEHUS 1
3.YpoBeHb  3alUTHI | - IOKJIAJ] CTPYKTYPUPOBAH, PACKPHIBAET TEMY 1
pedepata - JaHbl TPaBUIbHBIC, APTYMEHTHUPOBAHHBIC 2
OTBETHI HA YTOUYHSIOIINE BOIIPOCHI
- Cllaidabl TPEACTAaBICHbl B  JIOTUYECKOMU 1
MOCIIEZI0BATEIHLHOCTH u oopmieHue
MpE3EHTALNH; 1
- KOJIMYECTBO ciiaiigoB He Ooiee 10
MaxkcrMaabHOE KOJIMUYECTBO 0aJlsIoB 17

Jlis TOATOTOBKM TMpe3eHTaluu K 3amwure pedeparta, obydaromemycss HEOOXOAMMO
ucnonb3oBats PowerPoint. KonndecTBo ciiaii1oB mpe3eHTalMu K 3aimre pedepata — He Oosee
10.

MaxkcumanbHOe KOJMYECTBO OayioB, KOTOpPOE OOydYaroUIMiCs MOXET MOJYYHTh 3a
MOJATOTOBKY pedepara U Mpe3eHTaluu K Hemy cocTaBisgeT 17 6amioB. bamisl yuuThIBaloTcs B
IIPOLIECCE MPOBEIECHUS TEKYILIETO KOHTPOJISL.

17 6amioB — OlleHKa «OTIUYHOY;

12-16 GayoB — OIIEHKA «XOPOIIOY;

8-11 6anaoB — OllEHKA «YOBJIETBOPUTEIHHO»

Memnee 8 6a10B — OLIEHKA «HEY10BIETBOPUTEIHLHO.

6. METOAUYECKHUE PEKOMEHIAIWHA 11O NIOATI'OTOBKE K TECTUPOBAHUIO

VYcnenHoe BBINMOJIHEHHE TECTOBBIX 3aJaHUM  SBISIETCS HEOOXOAMMBIM  YCIOBHEM
WUTOTOBOW TMOJIOKUTEILHON OIEHKH B COOTBETCTBHHM C PEHUTHHTOBOM CHCTEMON OOy4YeHUSI.
BeimonHeHne TECTOBBIX 3aJaHUIl NMPENOCTABIAET CTYACHTaM BO3MOYKHOCTb CaMOCTOSITENIBHO
KOHTPOJIMPOBAaTh YpOBEHb CBOMX 3HaHUM, OOHapyXHUBaTh MPOOENbl B 3HAHUSAX U NPUHUMATD
MEpBl M0 UX JUKBUAAaUUU. PopmMa HU3I0KEHUS TECTOBBIX 3aJaHMN IO3BOJSET 3aKPENUTh U
BOCCTAHOBUTh B MaMSTH NPOIIEHHBbIN Marepuan. TecToBble 3aJlaHUsl OXBATHIBAIOT OCHOBHBIE
BONpPOCHl N0 JaucHumimHe «CHCTeMbl IUCHETYEPCKOTo YIpaBieHUs W cOopa JaHHBIX Ha
00BEKTaX SHEPTreTUKNY.

VY cryneHTa ecTh BO3MOXHOCTb BBIOOpPAa MPAaBUIBHOIO OTBETAa MM HECKOIBKHX
IPAaBWIbHBIX OTBETOB M3 YHCJIA MPEAJOKEHHBIX BapUaHTOB. [[sl BBINOJHEHUS TECTOBBIX
3alaHuil  CTYAEHTBHI JOJDKHBI M3YYWUTb JIEKIIMOHHBIM MaTepuana IO TEME, COOTBETCTBYIOILIUE
pazzenbl y4eOHUKOB, yUeOHBIX TOCOOUH U IPYTUX HCTOYHUKOB.

KOHTpOIBbHBIN TECT BBINOIHIAETCS CTYJIEHTaMH CAMOCTOSATEIBHO BO BPEMs CEMHUHAPCKHUX
3aHSATHI.

IIpuMep TecTOBOIO 3a1aHUA

Br16epuTe 01H MM HECKOJIBKO MPAaBUIBHBIX OTBETOB!

1. OcHOBHBIE 37€MEHTHI IEKTPUUECKOH 1IETIH:

a) CONPOTHBIICHUE;

0) EeMKOCTb;

B) UICTOYHUK IUTAHUS;

r) TenedoH



Kpurepun oueHuBaHusI KOMIIeTEHIM I

OrneHka «OTJIIMYHO» BBICTABJISIETCS CTYIIEHTY, €CJIM KOJIMYECTBO MPaBUIBHBIX OTBETOB
Ha TECTOBBIE 3aaHus npesbiaet 90 %.

O1eHKa «XOpOIII0» BBICTABISETCS CTYACHTY, €CJIU KOJIUYECTBO MPABWIBHBIX OTBETOB Ha
TecToBbIe 3afanus npesbimaet 70 %).

OueHka  «yJOBIIETBOPUTEIBHO»  BBICTABJISIETCA  CTYACHTY, €CJIM  KOJIMYECTBO
MPAaBUJIbHBIX OTBETOB HAa TECTOBBIE 3aaHus MpeBbIaeT 50 %).

OueHka «HEYIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYACHTY, €CJIM  KOJHUYECTBO
MPaBWIbHBIX OTBETOB Ha TECTOBbIE 3adaHusi cocraBiser MeHee 50 %, aub0 OTBETHI
3aMMCTBOBAHBI.

OdopmiieHue 0TBETOB HA TeCThI

OTtBeThl Ha TECTHI O(OPMIISIOTCS Ha CTYACHTOM Ha OTICIIBHOM JIUCTE CAMOCTOSITEIBHO.
B nmpasom yriy npoctaBisiercs MO u rpymnma, ganee cienyeT HOMEP TecTa M BBIOpaHHBIN
BAapUAHT OTBETA.

7. METOJJUYECKHWE PEKOMEHJIAIIMHY 11O BBIIIOJTHEHUIO KOHTPOJIbHOM
PABOTbBI

Kontponbnas pabora, kak ogHa U3 (OpPM OLIEHKH YPOBHSI MOJATOTOBKH CTYJIEHTOB,
CTaBUT CBOEW IIENBI0 3aKpEIUICHUE TEOPETHUECKUX 3HAHUM, MOJYYEHHBIX CTYIACHTaMU B
Mpolecce M3Y4YeHUs JAaHHOM AUCHUIUIMHBI, W MPUOOPETEHHE WMH HABBIKOB IPAKTUYECKOTO
aHanu3a oco0eHHOocTel (HYHKIIMOHUPOBAHUS OpPraHU3aIluil B COBPEMEHHBIX YCIOBHUSX.

BreimonHeHne KOHTPOJIBHOW paboOThl  CHOCOOCTBYET MPUOOPETCHUIO CTYICHTAMH
HABBIKOB CaMOCTOSITENIbHOM padOoThI C MEPBOMCTOUHUKAMH, YU€OHOM, HAYYHON U CIEIUAIbHON
JTUTEPATypOid, YMEHUH BBIJCIIATh B HUX TNIABHOE, aHAIM3UPOBATh, 00001IaTh, JTJOTHYHO H3JIaraTh
W3YYEHHBII MaTepHuall.

enbio HanucaHusl KOHTPOJIBHOM pabOThI SABJISETCS CO3/1aHUE y CTYAEHTA LIEJIOCTHOTO
BIIEYATIICHUS O MPO(ECCUOHANBHOMN AEATeIbHOCTH, YTO CIIOCOOCTBYET BHIPAOOTKE y CTYIEHTOB
YMEHUSI OPHEHTHPOBATHCS B 3aKOHOJATEIHCTBE M CAMOCTOATEIBHO MPUHUMATh PEIICHUS I10
MPaKTUYECKUM CUTYalUsIM; 3aKpEeNUTh 3HAHUS, MOJYYEHHBIE B PE3yJbTATE€ CaMOCTOATEIbHOU
paboThl HAJl Y4EOHBIM MAaTEPUATIOM.

K BbIMOTHEHNIO KOHTPOIBHON paOOTHI CTYACHTHI MPUCTYMAIOT TOIBKO MOCIE YCBOCHHS
Bcex TeM mporpamMmbl. KoHTponbpHasi paboTa SBISIETCS OTYETOM O CaMOCTOSITENBHOW padore
CTYJIEHTA.

OdopmiieHne KOHTPOJIbHON PA00THI U MOPSAOK 3ALIUTHI

KonTponbHast paboTta 1oKHA UMETh TUTYJBHBIN JIUCT, TUIaH pabOThI, HEMOCPEACTBEHHO
TeKCT (YCIOBHE 33a7a4 U PEIICHUE).

KoutponbHast paGotra gomkHa  ObITh  akkypaTHO  odopmieHa(dpopmar A4,
MAaIIMHOIMCHBINA TEKCT, pa3mep jeBoro mois 20 mm, npasoro — 10 MM, BepxHero — 20 Mm,
HIKHero — 20 MM, OoTcTyn KpacHOil crpoku 1,5, mexcrpounslid mHTepBan 1,5, mpudr 14,
TimesNewRoman), uMeTh HymepalnMio CTPaHHUI] U CIIHUCOK HCIOJIb30BAHHBIX HMCTOYHHKOB, B
KOTOPOM YKa3bIBAalOTCS BCE HCIOJIb30BAHHBIE JIUTEPATypHbIE HWCTOUYHUKU, PACIIONONKEHHbIE B
as1(haBUTHOM TOPSIIKE U IPOHYMEPOBAHHBIE.

KontponbHast pabora nmpeacTaBisieTcss Ha MNPOBEPKY IMperojaaBaresio, Jaiee
OCYILIECTBIISICTCS 3alllUTa B BUJE COOECEeIOBAHUS.

Kpurepun oueHnBaHusI KOHTPOJIBLHOM padoThI

VYpoBeHb KauecTBa NMHCbMEHHOW KOHTPOJBHOM pPabOThl CTyAEHTa ONpeAessiercs ¢
MCIIOJIb30BAaHUEM CIIEAYIONIEN CUCTEMBI OLIEHOK:
Tabnuua 6 - Kputepun oieHKH KOHTPOJIBHON paboThI

Kpurepun onenkn MakcumanbHoe
KOJINYECTBO 0aJIJIOB




BBIIIOJIHEHUE 3aJaHUH

1 3
2 3
3 3
4 3
5 3
6 2
MaxkcuManbHOE KOIUYECTBO 0aIIoB 17

[lo pe3yapTaramMm yCTHOrO oOmpoca IO KOHTPOJBHOUM pabore oOyuarolemycs
BBICTABIISIETCS OLICHKA «3aYTEHOY, WM «HE 3a4TEHOY.

OrneHka «3auTeHO0» BBICTABISAETCS 00yUYaIOLIEMYCsl, €CIIH:

- 0o0yyYaroImuiicsi 3HAaeT W BOCHPOM3BOJUT OCHOBHBIC MOJIOXKECHHUS JIUCIHIIIMHBI B
COOTBETCTBUM C 3aJaHHEM, MPUMEHSET HMX JJS BBIIOJHEHUS THUIIOBOTO 3a/laHus, B KOTOPOM
OYEBHJICH CIIOCO0 pEIIeHUS;

- oOydaromuiics AeMOHCTpUpyeT 0a30Bble 3HAHMS, YMEHUS W HABBIKH, IPUMEHCHHbBIC
IIPU BBIIIOJIHEHUH 33JaHUNA KOHTPOJIbHON paboOThI;

- y oOydaromerocss He UMEETCsl 3aTPyIHEHUN B HCIIOJIb30BAHUM HAYYHO-TIOHITUHHOTO
ammapara B TepPMHHOJIOTAU Kypca, a €CIIH 3aTPYAHECHUS HIMEIOTCS, TO OHM He3HAYUTEIbHBIC;

- Ha JIOTIOJIHUTEIbHBIE BOMPOCHI MpENoaaBaress 00y4aroIuiics Aain MpaBUIbHbIC WIIH
YaCTHYHO MMPABUJIHHBIC OTBETHI.

Komnerenmus(-u) nin ee (1x) yactb(-u) chopMUpoBaHbl Ha 0a30BOM ypOBHE (YPOBEHB
1) (cm. Tabm.).

OrneHka «He 3a4TeHO» CTaBUTCS 00yUaIoIEeMyCsl, eCIIH:

- 00ydJarolMiics MMEET MPEICTaBICHHE O COJACPKAHWW AMCUUIUIMHBI, HO HE 3HAET
OCHOBHBIE TOJIOKEHUS (TEMbI, pa3fena, 3aKOHa M T.[.), K KOTOPOMY OTHOCUTCS 3aJlaHue, He
CHOCOOEH BBIMIOJIHUTH 33JaHHE C OYEBHIHBIM PEIICHHWEM, HE BJaJeeT HaBbIKAMH B 00JacTh
M3y4aeMOil TUCIUTIINHBI;

- o0y4aroIuiics He JEMOHCTpUPYET 0a30BbIe 3HAHUS, YMEHUS U HABBIKU, HEOOXOIUMBIE
JUTSI BBITIOJTHEHUS 33JJaHH KOHTPOJIBHON PabOTHI;

- B TIpolecce OTBETa 1O TEOPETUYECKOMY H MPAKTHYECKOMY MaTepHualy,
coJiepKaleMycsi B BOpocax KOHTPOJIbHOM paboThl, AOMYIIEHB MPUHIUITHATbHBIE OMIUOKU PU
U3JI0KEHUU MaTepuaa.

Komnerenmusi(-u) unu ee (ux) 4yactb(-u) He CHOPMUPOBAHBI.

KontponbHas pabota, mpu3HaHHAsE HE OTBEYAIOUIEH MPEAbSIBISEMBIM TPeOOBAHUSAM,
BO3BpAIlaeTCsi CTYACHTY ISl JOpaOOTKH, MPU 3TOM YKA3bIBAIOTCSA €€ HEAOCTaTKU M JAroTCs
pexoMmeHmanuu ISl WX ycrpaHeHus. CTymeHTy TmpeyiaraeTcss C  y4eToM 3aMeuYaHHi
npenoaaBaTesss BTOPUYHO MPECTaBUTh KOHTPOIBHYIO paboTy BMeCTe ¢ IIepBOi paboTOi.

8. METOAUYECKHUE PEKOMEHIAIIUUA 110 IOATI'OTOBKE K 3AYETY

3auer sBisieTcss POPMOI OIIEHKH KayecTBa OCBOCHHUS 00yYarolMcs 00pa30BaTeIbHON
nporpaMMmel o gucuumiiuHe. [lo pesdynpraTam 3adera oOydaromiemMycs BBICTaBIISIETCS OLIEHKa
«3a4TEHO» WIN «HE3AUTECHO.

O1eHKa «3a4TEHO» BBICTABIISIETCS HA 3a4eTe 00ydJaromMMCs, €CIH:

- oOydaromuiics HabpaJl Mo TEeKyIEeMY KOHTPOJIIO HEOOXOIUMbIE U IOCTaTOYHbIE OalIbl
JUTSI BBICTaBJICHUS OIICHKU aBTOMAaTOM;

- oOyyaroImuicsi 3HAaeT W BOCIPOMU3BOJUT OCHOBHBIE MOJOXKEHHUS JUCIHIIMHBI B
COOTBETCTBUU C 3a/laHUEM, MPUMEHSET MX I BBIIOJHEHHUS TUIIOBOTO 33/JaHUS B KOTOPOM
OYEBUJIEH CIIOCOO PEIIeHMUS;
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- o0yyJaronuiicst MpoIeMOHCTPUPOBaAN 0Aa30BbIC 3HAHUS, YMEHHSI M HABBIKU BaYKHEHMIIIHX
pa3fesioB IpOrpaMMBl U COJIEPKaHuUs JIEKIIUOHHOTO Kypca;

- y oOydJaromerocss He IMEETCsl 3aTPyIHEHUN B HCIIOJIb30BAHUM HAYYHO-TIOHSITUHHOTO
anmnapara B TCpPMUHOJIOTHHU Kypca, a €CIIU 3aTPYAHEHUs HMEIOTCS, TO OHU HE3HAYUTEIIBHBIC,

- Ha JIOTIOJIHUTEJIbHBIE BOIPOCHI MperoiaBaTessi 00yJarommicst Jan MpaBUiIbHbIC WIH
YaCTUYHO ITPaBUJIbHBIE OTBETHI,

Komnerennus (u) mim ee yacts (1) chopMupoBansl Ha 6a30BOM ypoBHE (ypoBeHB 1)
(cm. Tabm. 1).

O1eHKa «He 3a4TE€HO0» CTaBUTCS Ha 3a4eTe 00YJarOLHiics, eCIu:

- oOydaroluiics HMMeeT MpeJICTaBlIeHHE O COAEPKAHUU AUCLUUILUIMHBI, HO HE 3HAeT
OCHOBHBIE TIOJIOKEHUS (TEMBI, pa3jelsa, 3aKOHAa M T.JI.), K KOTOPOMY OTHOCHUTCS 3a/JaHUE, HE
CHOCOOEH BBINOJIHUTH 33JaHUE C OYEBUIHBIM PEIIEHUEM, HE BJIAJEET HAaBbIKAMH IOATOTOBKU
pedeparoB 1 mpe3eHTAM K HUM C TIOMOIIBIO MMPOTPAMMHBIX IPOJYKTOB, HE OPHEHTUPYETCS B
IIPAKTUYECKUHA CHUTyallMd, HE 3HACT OCHOBHYI) TEPMHHOJIOTMIO IIPOLECCOB INPOCKTUPOBAHUS
IBEMHOTO MTPOU3BOJICTBA;

- UMEIOTCS CYIIECTBEHHbIE MPOOebl B 3HAHMUM OCHOBHOIO MaTepHaja I0 Iporpamme
Kypca,

- B IIpolecce OTBETa [0 TEOPETHYECKOMY M IIPaKTHYECKOMY Marepuaiy,
coJiepKallemMycss B BOIIPOCaxX 3a4€THOro OwWjeTa, JONMYyLIEHbl MPUHLHUIHUAIbHbIE OMIMOKM MpU
U3JI0)KEHUU MaTepuala;

- UIMEIOTCS CUCTEMATUYECKUE MPOMYCKH 00Y4arOIIUNCS JEKIIUOHHBIX, IPAKTUYECKUX U
71a00paTOPHBIX 3aHATHIA IO HEYBAXKUTEIbHBIM IPUUUHAM;

- BO BpeMsI TEKYILEro KOHTPOJISI 00ydaromuiicss Habpal HelOCTaTOYHbIE ISl JOMyCKa K
9K3aMeHy (3a4eTy) Oasbl;

- BOBpPEMsI HE IMOATOTOBUJ OTYET IO MPAKTUUYECKUM M J1abopaToOpHbIM paboTam,
npenycmorpeHusM PIIJI.

Komnerennus(u) unu ee yacts (1) He CPOPMHUPOBAHBI.

CIIMCOK PEKOMEHAYEMbBIX TH®POPMAIMOHHBIX NCTOYHHUKOB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas urepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTABUTEIH 3ariaBue UsparenscTBo, Tox | Ampec
JI1.1 |B.. Mupusriii, HW. |TIpukiamHas MeTposioTus: yaeGHO€e ocodune , 2012 https://ntb.
MakapoBa donstu.ru/c
ontent/prik

ladnaya-
metrologiy
a

ABTOpBI, cocTaBUTENHM [3arinaBue WznarenscTBo, rox Anpec
JI1.2 [T.A. Cxopuk, HA.  [MeTtponorinueckoe obecriedeHue, CTanIapTH3aus, , 2013 https://ntb.
Crpaxosa, H.U. cepTuduUKalys 1 FKCIepTH3a: ydebHoe mocodue donstu.ru/c
Tankuna ontent/metr
ologichesk

oe-

obespeche
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JI1.3 |Kaiirnosa B. H., MeTtposorus, CTaHIapTH3AIMS ¥ CEPTUHHKAIIHSL. , 2015 http://e.lan
I'pebnesa T. H., ITpakTHKyM book.com/
Tecnenko E. B., books/elem
Kynukosa E. A. ent.php?

pll_id=61
361

JI1.4 |Bunorpamosa A. A., |3akoHoJareibHast METPOJIOTHSL: YueOHOe Tocodue , 2018 https://e.la

Vmakos U. E. nbook.com
/book/1068
74

J1.5 [Tony6, O.B,, CrangapTu3zanus, METpOJorus U cepTuduKanus: Capatos: http:/iwww
Cypxos, 1. B., yuebHOe mocobue Bysosckoe .iprbooksh
ITo3naskoBCckmii, B. M. obGpasosanue, 2014 |op.ru/4151.

html

JI1.6 |IIymoskuw, A. IT., MeTposiorus U pagnon3MepeHns: yaebHoe mocobue Tam00B: http://www
ITanactoxk, 1O. H. TamOGoBcKkuit .iprbooksh

rOCy/IapCTBEHHBINM | Op.ru/6411
TEXHUYECKUH 3.html
yauBepcuteT, DbC
ACB, 2011
6.1.2. lonoJHUTeIbHAS JIUTEpPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron Anpec

JI2.1 |Acraiikun, A. 1., MeTpoJtorus ¥ panou3MepeHust: yaeOHoe mocooue Capos: Poccuiickuii | http://www
ITomaskos, A. I1., (henepanbHbIii .iprbooksh
Iepbax, 0. I1., SIZIEPHBIN eHTp — | 0p.ru/1844
Acraiikun, A. U. BHUHDD, 2010 0.html

JI2.2 |JTrotukos U. B., MeTpoJtoTHs ¥ paTHOU3MEPEHHS: YIEOHUK Kpacnospck: https://bibli
@owmuH A. H, Cubupckuit oclub.ru/in
Jleycenxo B. A., (henepanbHbIH dex.php?
Buxkropos 1. C., YHUBEPCUTET page=book
®duonos A. A. (CdY), 2016 &id=4973

46
6.1.3. MeTtonnueckue pa3padoTku
ABTOPBI, COCTABHTEIH 3arnaBue WznatenscTBO, TOx | Anmpec

JI3.1 |AI'TY; coct. A.T. PykoBoacTBO /ISt perioaBaresieii mo opranu3aiuu - (Poctos w//1.: U] https://ntb.

CarnoxH1KOBa IUIAHUPOBAHUIO PA3INYHbIX BUI0B 3aHATHHA U AI'TY, 2018 donstu.ru/c
CaMOCTOSITENIbHOH paboTs! oOyuatonuxcs B JloHCKOM ontent/ruko
rOCyIapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE: METOM. vodstvo-
yKa3aHus dlya-

prepodavat
eley-po-
organizacii
_I_
planirovani
yu

6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTn ""UHTepHET"

Ol

MeTpoJiorust 1 3JIeKTPOPaTHON3MEPEHHUS B TEICKOMMYHUKAMOHHBIX CUCTEMaX [ DIEKTPOHHBIN pecypc]: yuebHoe
nocobue/ C.U. Bopunpko [u ap.].— DnekTpoH. TekcToBble qanHbie.— M.: ['opsiuas aunus - Tenexkom, 2012.—
360 c.— Pexxum mocryna: http://www.iprbookshop.ru/11998.— 3BC «IPRbooks», mo mapoio
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N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANUYECKHUE YKA3ZAHUA

JUIs OpraHU3aIuy CaMOCTOSTEILHON paOOThI
1O TUCUUILIINHE
«MHpOopMaIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B CUCTEMAX YIIPABIICHUS

00BEKTaAMM»

JUIsL 00Y4arOIIMXCs TI0 HAIIPABJICHUIO MTOJATOTOBKU

11.03.02 «MTH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M»
Hanpasnennocts (mpoduib) « MHPOKOMMYHUKAITMOHHBIE TEXHOJIOTUHA OOBEKTOB

DHEPrEeTUKN



Meroanueckue ykazanus 1o « MHpopMannoHHO-KOMMYHHUKAITMOHHBIC
TEXHOJIOTUU B CUCTEMAX yMpaBJICHUS 00BEKTaAMU» COJIEpKAT 3aJaHUs JJIs]
CTYJICHTOB, HECOOXOAUMBIE JJIsI OpraHU3aIlii CAaMOCTOSTEILHON PaOOTHI.

[TpopaboTka mpeaIoKEHHBIX 3aJJaHUK MO3BOJIUT CTyACHTaM IPUOOPECTH
HEO0OXOIMMbIC 3HAHUS B 00JACTH M3y4aeMOM TUCIUILTNHBI.

[Ipennasnauensl i ooydaronuxcs Hanpasienus 11.03.02
«MH(DOKOMMYHUKAITMOHHBIE TEXHOJOTHH M CUCTEMBI CBSI3W». HanpapineHHOCTh
(mpoduiip) «MHYOKOMMYHUKAITMOHHBIE TEXHOJIOTHH 0OBEKTOB YHEPTETHKIY



COJEPKAHUE

BBenenue

. O01as xapakTepUCTHKA CAMOCTOATEIHHONU PabOThI

. KouTponbHbIe TOYKU ¥ BUABI OTYETHOCTH 110 HUM

. MeToaudecke peKOMEHIalluy 110 U3YYCHHUIO TEOPETUIECKOr0 MaTepuana
. MeTonuyecke peKOMEeHIalliy 10 MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM
. MeToaudecke peKoOMEeHIalliy 10 MOATOTOBKE JTOKIaaa

. MeTonuyeckue peKoOMEHAaluU MO MOATOTOBKE K TECTUPOBAHUIO

. MeTomudeckne peKOMEH/IalliY TI0 BBITIOJTHEHUIO KOHTPOJIBLHON PabOThI

. MeToauyecke peKoOMEeHIalliy 0 MOATOTOBKE K 3a4eTy

CHHcok peKOMEHTyeMbIX HH(POPMAIIMOHHBIX HCTOYHUKOB

00O ~NO Ol WN —
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=
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BBEJAEHUE

]_IeJ'IB MCTOJHUYCCKHUX y1(a3aHHﬁ — OKa3zaTb IIOMOIIb CTYACHTaM B OCBOCHHHU KypcCa
«H(popManimOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B CUCTEMaX YIPaBIICHUS 00bEKTAMI».

HaHHHe MCTOANYCCKUEC YKa3zaHWs HallpaBJICHbBI HA CHUCTCMATH3UPOBAHHOC M JIOTMYCCKH
IOCJIICAOBATCIIBHOC H3YYCHHE TCOPCTHYCCKHUX  BOIIPOCOB,  ¢dopmupoBaHHe  NpOohecCHOHANbHBIX
KOMHGTCHHHP'I B o0JlacTH yipaBJICHHUSA COBPEMCHHBIMU TCXHOJIOTUAMU B CUCTEMax YIIPABJIICHHA
06BGKTaMI/I, a TaKXXC INPOU3BOACTBCHHBIMH IIpoHcCCaMH; -O3HAKOMJIICHHC C OCHOBHLIMHU
HaIlpaBJICHUAMHA Pa3BUTHA HAYYHO-TCXHHYCCKOI'O IMPOrpecca B Pa3IMYHbIX IIPOU3BOACTBCHHBIX
00BEKTaX, a TAKKE B COBPEMEHHBIX HAYKOEMKUX TEXHOJIOTHUSX.

CBA3aHHBIX C HpOCKTHOfI ACATCIIBHOCTBIO, C IMOCICAYIOIIUM 3aKpCIJICHUEM MaTepuajia
NPY BBIMOJIHEHUH MPAKTUYECKUX paboT, MOATOTOBKH pedepaToB, TOKIAI0B, IPE3eHTALNN.

[lepen HauamoMm Kypca Ie1eco00pa3HO O3HAKOMHUTHCSA CO CTPYKTYpOH NHMCIMIUIMHBI Ha
OCHOBAaHHMHU IIPOrpaMMbl, a TAKXC C MOCJICAOBATCILHOCTHIO U3YUYCHHUA TCM WU HUX oovemom. C
LEIbI0 ONTHUMAIBLHOM caMOOpranm3anuunu H606XOI[I/IMO COIIOCTAaBUTL 3Ty PIH(l)OpMaI_II/II-O C
rpaduKOM 3aHATUH M BBIIBUTH HanOOJee 3aTpaTHbIE 1O BPEMEHH M OOBEMY TEMBI, YTOOBI
3apaHecC OIPCACIUTDb IJIA cels IICPHUOAbL 00BEMHBIX 3aJIaHUi.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJBbHOM PABOTHI

Lesb 0CcBOCHMSI JTUCUMIUIMHEI - GOPMUPOBAHUE Y OOYYaOLIMXCS 3HAHUH M HABBIKOB B
00/1acTH ~ OCHOB MOJEIMPOBAaHUE U  ONTHMHU3ALUU  IPOLECCOB U  CHCTEM  CEepBHCA
TPAHCHOPTHBIX CPEACTB JJIsl OCYIIECTBICHUS YCIEIHOW NPOpECCHOHATIBHOM 1€ TeIbHOCTH.

B pe3ynbrare ocBOCHUS JaHHOH AMCHUIUIMHBI (POPMHUPYIOTCS CIIEAYIONINE KOMITETCHIIUNU
y o0yyaromierocs:

[IK-1.3: Pa3pabarbiBaeT CXeMbl OpraHU3allUU CBSI3M M HHTErpallMi HOBBIX CETEBBIX
3JIEMEHTOB C HCIMOJIb30BAaHUEM TI'€OMH(POPMALMOHHBIX 0a3 JAaHHBIX IO CETSIM PaJuoJI0CTYyIIa,
MH(OPMALIMOHHON MOJAJEPKKU pacuyeToB pPAaJUOMOKPBITHS, ce- Tel COTOBOM CBSA3H,
pajguopeneiiHbIX Tpacc M YacTOTHO TEPPUTOPUAIBHOIO IUIAHUPOBAHUS; Ppa3BEPTHIBACT
000py/10BaHNE COTOBOW CBSI3U HOBBIX TEXHOJIOTHH

CamocrosarenbHass pabora mo aucuumiuHe «MHQOPMAMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTMM B CHUCTEMax YIpaBleHHUS OOBEKTaMU» BBINOJHAETCS C LENbI0 MOJIYYEHUS U
3aKpeIuIeHus 3HaHUH|, MPUOOPETEHHBIX NPH U3YUEHUU TEOPETHUECKOro MaTepHraa.

2. KOHTPOJIBHBIE TOYKH 1 BU/Ibl OTYETHOCTHU 11O HUM

KoHTposib kadecTBa M CpPOKOB M3yU€HHE TEM JIEKLUN BBIMOIHIETCS B COOTBETCTBUU C
yueOHbIM rpadukoM. Odopmiisercs: B BUJE KOHCIEKTUPOBAHUS TEKCTA.

KoHTposib kauecTBa M CPOKOB BBIMOJHEHUS MPAKTUYECKUX 3aJaHUN OCYILECTBISETCS B
COOTBETCTBUM € yueOHBIM IpadukoM. OPopmiisieTcss B COOTBETCTBUH € 3aJaHUEM.

KoHTpons kadecTBa caaud AOKJIaJa OCYILECTBIISAETCS B COOTBETCTBUU C Y4EOHBIM
rpapukoM. OpopmiseTcst B COOTBETCTBUU C 3aJaHHEM.

YcneBaeMoCTh CTY/IEHTOB OLIEHHWBAETCS B XOJI€ TEKYIIEro KOHTPOJSI M MPOMEKYTOUHON
aTTECTALUN.

3. METOAUYECKHUE PEKOMEHJIAIIUU 110 U3YYEHUIO TEOPETUYECKOI'O
MATEPHUAJIA
N3zyuenne mo00ro paszena Wi TeMbl CliefyeT HauuHaTh C O3HAKOMJICHHUSI C BOTIPOCAMHU
IJIaHa u3y4deHUs TeMbl. TeopeTnyeckuil MaTepuall MNPEeACTaBIsSeT COOONW KOHCIEKT JIEKIHH,
coJiepKalii HeoOXoMuMBbIH Habop yTBepxkaeHui U dopmyn (0e3 neTanbHBIX MOApoOHOCTEN),
HO ¢ TOJpOOHBIM OOOCHOBaHHMEM WX HMCIIOJB30BAaHUS TPU PEHICHWH KOHKPETHBIX 3amad. [Ipum
U3y4eHUM Marepuaja HeoO0XOAMMO TIOMHUMO JIEKIMOHHBIX MAaTepHaJIOB  HCIIOJIb30BaTh
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PEKOMEHIYEMYIO OCHOBHYIO M JIONOJHUTENBHYIO JIUTEpaTypy Uil JIydlIEro YCBOEHUs
Marepuana.

OcBauBaTh TEOPHUIO CIIEAYET B COOTBETCTBUU C TOH IOCIEAOBATENbHOCTBIO, KOTOpas
IpeJICTaBjIeHa B IUIaHEe JEeKIuU. MeTtoauka padoThl ¢ JIUTEpaTypor MpeaycMaTpUBaeT BeJeHUE
3alMCcH MPOYUTAHHOTO B BUJIE IUIAHA - KOHCIIEKTA, OIIOPHOI'O KOHCIIEKTA. DTO MO3BOJIUT CHENATh
3HAHUS CUCTEMHBIMH, 3a()UKCUPOBATH U 3aKPEMUTh X B MaMSITH.

JUisi  yCTIEIIHOTO OCBOCHHS JWUCHUIUIMHBI, HEOOXOIMMO CaMOCTOSITEIbHO JETaIbHO
U3YYUTh NPEJCTABICHHbIE TEMbl [0 PEKOMEHAYEeMBIM HCTOYHUMKaM uHpopmanuu. Ilpu
NOArOTOBKE K 3aHATHUAM CIEAYeT pPYKOBOJACTBOBAaTbCA YKa3aHUSIMM M PEKOMEHIALUSIMU
MIpPEnoiaBaresis, UCMNOJIb30BaTh OCHOBHYIO JHUTEPATYPY M3 MPEACTaBICHHOrO MM cnucka. [[ns
HanOonee TIyOOKOTO OCBOCHHUS JUCHMIUIMHBI PEKOMEHAYETCs M3y4yaTb JIMTEpaTypy,
0003HaYEHHYIO KaK «IOIMOJHUTEIbHAS B pecTaBieHHOM criucke B PT1J.

Bonpocs! 1J1s1 IOATOTOBKH K YCTHOMY OIIPOCY TEKYLIero KOHTPOJIA

1. Dramnbl pa3BuTHs U KIaccuPpuKkanus HHHOPMAITUOHHBIX TEXHOIOTHM.
2. UHCcTpyMEHTaJIbHBIE CPEACTBA CO3AaHMSI IPOTPAMMHOI0 00eCIEYEeHHUS.

wn =

3. MudopmanmoHHbIe TEXHOIOTHHA 00paOOTKM JAHHBIX X XapaKTEPUCTUKHU H
Ha3HA4YCHHUE.

4. NapopManmoOHHbIE TEXHOJIOTHH MOIICPKKH IPUHATHUS PEIICHUH.

5. TIpUHIKIIBI TOCTPOCHHSI SKCIIEPTHBIX CUCTEM.

6. IIpUHITUITBI TOCTPOCHUS HHPOPMAIIHOHHBIX CUCTEM M UX KJIaCCH(DUKAIHSL.

7. OcobeHHOCTH TTOCTPOCHUS HMH()OPMAIIMOHHBIX CHCTEM B 3JIEKTPOIHEPTETHKE.

N A

8. IHCTpyMEHTaNbHbIE CPECTBA MPOSKTHPOBAHNUS M SKCIUTyaTallui HH()OPMAITHOHHBIX
CUCTEM.

9. SCADA-cucremsl.

10.9. C6op u npeobpazoBaHue JaHHBIX B PealbHOM MACIITa0e BPEMEHM IS YIIPaBJIeHHs
11.TexHONOrMUECKMMHU NPOLIECCAMH B 3JIEKTPOSHEPIETHKE.

12.10. Janusle ans onpesieaeHns TeEXHUKO-D)KOHOMUYECKUX MOKa3aTenel paboThl

lB.BJ’IeKTpOBHepFeTH‘ICCKOfI CHUCTEMBI, DKCIITyaTallu U JTUArHOCTUKU
AIIEKTPOOOOPYIOBAHUS.

14.11. HopmatuBHO-cripaBouHast HH(GOpMAaIys.

15.12. Moznenu opraunsanuu 6a3 JaHHBIX.

16.13. Cucremsl ynipaBieHus 6a3aMu JaHHBIX.

17.14. MeTons! penienus 3a1a4 nudpoBoii 06pabOTKU CUTHAJIOB.

18. 15. Metoas! penieHus 3a1a4 aHaIn3a CTaTUCTUYECKON HHPOpMaIIHH.

19.16. MeTonp! pelienns 3a1a4 pacyeTa yCTAHOBUBIIUXCS M EPEXOHBIX PEKUMOB B
20.51eKTpOPHEPTETHYECKUX CHCTEMAX.

21.17. 3anaum naeHTHQUKAIMH TAPAMETPOB OOBEKTOB SIEKTPOIHEPTETUKH.

22.18. Metons peleHus 3a/1a4 JMHEUHOW Y HEJIMHEHHOW ONTUMH3AIMU B CHCTEMaX
yIpaBJICHUS

23.00beKTaMu 3IEeKTPOIHEPTETUKH.

24.19. Cepaepsl 6a3 NaHHBIX, aBTOMATH3MPOBAHHBIE Pa0OYHE MECTA.

25.Bonpocel 1151 MOATOTOBKH K YCTHOMY ONpOCy TeKyinero Kontpous (Biok 2)

26.20. McnonHuUTeNbHBIE YCTPOHCTBA PETYTMPOBAHNUS U yIIPABJIEHHS B JIEKTPOIHEPIETHUKE.
27.21. O6uKe TPUHIHMIIBI TOCTPOECHUS KOMITLIOTEPHEIX ceTel. JIoKalbHbIE, perHOHATBHEIE U
28.rno6ansHele ceTw.

29.22. MeTopl epejauk JUCKPETHBIX JIAHHBIX Ha (PU3HYECKOM YPOBHE.

30.23. MHoroypoBHeBasi apXUTEKTypa KOMIILIOTEPHOM CETH.

31.24. O6mue TPUHIHMIIBI TOCTPOEHHUS TOKATBHBIX KOMIBIOTEPHBIX CETEH.
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32.25. ToseBble U NPOMBIILICHHBIE CETH MH()OPMALIUOHHBIX CHCTEM.

33.26. CucteMHOE, yHHBEpPCATLHOE U CIIELUATM3UPOBAHHOE IPOrPaMMHOE 00ecriedeHne

34. uHpOPMALIIOHHBIX CHCTEM.

35.27. TIpUHIKUITE OPraHU3aLUY OIEPALMOHHBIX CUCTEM.

36.28. ITporpaMMHbIe cpeicTBa HHPOPMALMOHHBIX CETeH, HHTEPHET-TEXHOJIOTUH.

37.29. Knaccudukanus nakeToB IPUKIAIHBIX TPOrPAMM.

38.30. TexHONOrHHM KOMIBIOTEPHOIO MOJICTIMPOBAHHSL.

39.31. Cucremsl aBTOMaTU3MpPOBaHHOrO MpoexTuposanus (CAIIP).

40.32. 3agaun ¥ XapaKTEPUCTUKU MOACUCTEMBI 3aIlIUT, PyYHOrO yIPABICHHUS U JIOKAIbHOI

41.aBToMaTHKK KaK 6a30BOr0 ypPOBHS HH(POPMALMOHHON CHCTEMBL.

42.33. 3a1aun ¥ XapaKTEPUCTUKH T10ICUCTEMBI [IEHTPAIN30BaHHOTO YIPABJICHHS U
KOHTPOJISL.

43.34. OyHKIMK U OpPraHM3alys AaBTOMaTH3UPOBAHHBIX CUCTEM JUCIIETYEPCKOTO
yIpaBiIeHUS

44 .(ACJTY) B dI€KTpOIHEPTETHKE.

45.35. 3agaun ¥ XapaKTePUCTUKU MOICUCTEMBI [IIAHUPOBAHHS U yUeTa.

46.36. dyHKIMY ¥ OPraHU3AIMS ABTOMATU3UPOBAHHBIX CHCTEM KOHTPOJIS M ydeTa
47 .>nexrponorpedinennem (ACKYD).

48.37. ®yHKuMM ¥ OPraHU3alKs] ABTOMATH3UPOBAHHBIX CHCTEM TEXHUYECKOTO
00CITy>)KMBaHUS U

49.pemonTa snexTpoodopynosanus (ACTOuPD).

50.38. 3anaun u XapaKTEPUCTUKU HOICUCTEMbI ONTHMU3ALMHI PAOOTHI
AIEKTPOIHEPreTUIECKON

51.cucremsr.

KpuTtepun oneHkn ycTHOrO onpoca

[TonHOTa OTBETA HA MOCTABIIEHHBIN BOMIPOC, YMEHHUE HCTIOIB30BaTh TEPMHUHBI, IPUBOIUTH
MIPUMEPBHI, AEJIaTh BHIBOJBI.

3a Kax/plil OJOK B cyMMe 00ydaromuiics TOJIKEH MOJy4uTh 25 0ajuioB, U3 HUX 5 — 3a
MOCEIIeHNe 3aHATUH, S5 - DBrlmogHEeHUWEe [ONMOJHUTENBHBIX 33JaHul (JOKJIAJ, CTaThs,
npe3enTtanus ), 10 — 3a BBITIOJIHEHNE TECTOBBIX 3a/IaHH, 5 — 3a 3alTUTy Ja00paTOPHBIX paboT

Kpurepun nonydeHus oleHKu:

- pe3yJbTar, COAEpKAIIUK TMOJIHBIA MPABHIIBHBI OTBET — MAaKCUMAJIBHOE KOJHWYECTBO
0aoB;

- pe3yabTaT, COJAEpKalllWii HEMOJHBIA MPaBUIBHBI OTBET (CTEMEHBb IOJHOTHI
orBera — Oonee 60%) WUIM OTBET, COACPXKAIIMI HE3HAYUTENbHbIE HETOYHOCTU— 75% oOT
MaKCHMaJIbHOTO KOJMYECTBa OAJIIOB;

pe3yabTaT, COAEPKAIIUNA HETOIHBIM MPaBUIIbHBIA OTBET (CTENEHb MOJHOTHI OTBETA — OT
30 1o 60%) wiam OTBET, ColmepKallUii 3HAYWUTEIbHbIE HETOYHOCTH -40 % OT MakCHMaIbHOTO
KOJIM4YECTBa 0aJlIoB;

- pe3ynbTaT, COACp KAl HEMOJHBINA MPAaBWIBHBIA OTBET (CTENMEHb MOJHOTHI OTBETA —
meHee 30%), HempaBWIbHBIN OTBET (OTBET HE MO CYIIECTBY 3a/IaHusl) WK OTCYTCTBUE oTBeTa — 0
% OT MaKCUMaJIbHOT'O KOJINYECTBA OAJIOB.

4. METOAUMYECKHUE PEKOMEHJALIIMHA ITO TIOATI'OTOBKE K IPAKTUYECKHUM
SAHATUAM
[Ipouiecc MOATOTOBKU K MPAaKTUYECKUM (CEMHUHAPCKUM) 3aHITHSIM BKIIOYAET H3y4eHUE
HOPMATUBHBIX  JIOKyMEHTOB,  OO0s3aTeNbHOW M JIOTIOJIHUTENBHOM  JINTepaTypbl IO
paccMaTpuBaEMOMY BOIIPOCY.



Henocpencreennoe MIPOBEJICHUE MPAaKTUYECKOTO (cemuHapckoro) 3aHATHUSA
MpeIoJIaraer:

- MH/IMBUIyaJIbHBIC BBICTYIJICHUS CTYJICHTOB C COOOIICHUSAMH IO KAaKOMY-THOO BOIIPOCY
M3y4aeMOU TEMBI;

- (poHTaTBEHOE 00CYXKIEHNE paccMaTpPUBAEMOM TIPOOIEMbI, 0000IIIEHUS U BBIBOIBI;

- pelleHre 3a1a4 U yIpaKHEHU 1o 00pasily;

- pellieHre BapUAHTHBIX 33]1a4 U yIPAKHCHHUIA;

- pellieHre CUTYAI[MOHHBIX MPOU3BOJICTBEHHBIX (MPOQecCHOHANBHBIX) 3aa4;

- TPOSKTHPOBAaHWE W  MOJCIMPOBAHHE  PAa3HBIX BUJOB M  KOMIIOHCHTOB
npoecCuOHANBHOM NeSTebHOCTH.

[Iporiecc MOATOTOBKU K MPAKTHYECKUM (CEMHUHAPCKUM) 3QHITHSIM BKIIFOYACT H3yUCHUE
HOPMATUBHBIX  JJOKYMEHTOB,  00S3aTelbHOW U  JIOMOJIHUTEIBHOW  JUTEpaTyphl IO
paccMaTpuBaeMoOMy BOIPOCY.

5. METOANYECKHUE PEKOMEHJIAILIUM 110 ITIOATOTOBKE JOKJIAJIA

K camocrositensHOi paboTe OTHOCHTCS HaNWCAaHWE W 3allluTa JOKIama B cemectpe. [loaroroeka
JOKJIaa MO JUCHUIUIMHE «« MH(pOpManMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B CHUCTEMax
yIpaBieHUsT OOBEKTaMW» - OJUH W3 OCHOBHBIX JTalloOB YYeOHOro mporecca B 0OydeHUH
CTYJEHTOB, KOTOPBIM HEOOXOAMMO MPUOOPECTH HABBIKU CAMOCTOSTEIBHOTO HMCCIEAOBAHUA U
MPEICTABICHUS €ro pe3yiabTaToB. Tema BBIOMpAETCSs CTYIACHTOM CaMOCTOSITENIbHO 10
COTJIACOBAHUIO C MPEIoAaBaTeIIeM.

[IpumepHbIe TEMBI TOKIAAA:
. Drarsl pa3BUTHS U KIacCHPUKAINS HHPOPMAIMOHHBIX TEXHOIOTHIA.
. IHCcTpyMeHTalbHBIE CpeCTBa CO3JaHuUsI IPOrPaMMHOI0 00EeCIIeUeHUsL.
. UnopMaiionHbIe TEXHOJIOTHH 00pa0OTKH IaHHBIX UX XapaKTEPUCTUKH U Ha3HAUEHHE.
. InpopmManmoHHble TEXHOJIOTHH HOAJIEPKKH IPUHATHS PEIICHUH.
. [TpUHIUITEI TOCTPOESHUSI IKCTIEPTHBIX CHCTEM.
. [IpuHMner noctpoeHus: HHGOPMAIIMOHHBIX CUCTEM M UX KIlacCU(UKAIIHA.
. OcobeHHOCTH TTOCTPOESHUSI THYOPMAIIHOHHBIX CHCTEM B DJIEKTPOIHEPIeTHKE.
8. MHCTpyMeHTaNTBHBIE CPEeNCTBA MPOSKTUPOBAHHS M IKCILTYaTallnl HH)OPMAIIIOHHBIX CHCTEM.
SCADA-cucremsl.
9. Coop n npeobpa3zoBaHre JaHHBIX B peabHOM Maciitade BpeMeHH JUTsl YIPaBICHUS
TEXHOJIOTHYECKUMH TIPOLIECCAMH B HIIEKTPOIHEPTETUKE.
10. JaHHBIC IS OTIIpEETeHUS TEXHUKO-OKOHOMHYIECKHUX ITOKa3aTeNeil paboThl
3IIEKTPOIHEPTeTUIECKON CUCTEMBI, SKCILTyaTallu ¥ AUATHOCTHUKH IEKTPOOOOPYI0BAHHUSI.
11. HopmatuBHO-cipaBouHast HHGOpPMAIHSsI.
12. Mopaenu opranu3zaiuu 6a3 JaHHBIX.
13. Cucremsl ympaBneHust 6a3amMu JaHHBIX.

B pe3ynbrare NoAroToBKY J0KJIAAa CTYIEHT MOXET BBICTYNATh Ha KOH(EPEHIMSIX 1
CEMHMHAapax I10 3TOMY BOIIPOCY.

~N NN bW~

O01mme pekoMeHIAIUM 110 OATOTOBKE I0KJIaAa

JlokJa1 10JKeH BKIIIOYaTh B ce0sl BBEIEHUE, OCHOBHYIO YacTh U 3aKJIIOUCHHE.

Bo BBeneHuum HEOOXOAMMO OTpPa3UTh OOOCHOBAHME AKTYaJIbHOCTH BBIOPAHHON TEMBI,
KpaTKoe OMHMCAaHUE TEKYILIEro COCTOSIHUSA MpoOieMbl. B HeM CTyneHT JoiDKeH ykas3aTb Ielb U
3aJa4i paboThl, OOBEKT MCCIEAOBAHUS, 3JIEMEHTH HOBU3HBI, BBEJICHHBIE B MIPOIIECCE HATMCAHUS
pabotel. HeoOxonumMo mepedncinuTh MpoOsieMbl, KOTOpPbIE JOJDKHBI OBITH pEIIeHBl B paMKax
BbIOpAaHHOW TEMBI.

OcHOBHasl yacTh JOKJaAa JOJDKHA COAEpXkKaTh BOIPOCHI, MPENYCMOTPEHHBIE B IUIAHE
paboTsl. B Hell He06X0AUMO OTpPa3UTh TEOPETUUYECKNE OCHOBBI, PACKPHIBAIOILIUE CYTh MPOOJIEMBI,
NpOaHAJIM3UPOBaTh COOpPaHHBIE MaTEpUANbl, XapaKTEPHU3YIOIIME MPAKTHUYECKYI0 CTOPOHY
o0BeKTa HCCIeAOBaHUA. DTOT pas3fesl MOXEeT coAepxaThb padbodyue TaOJULbI, JUarpammbl
(TmarpaMMsl U Ipyrue MaTepHaIbl.



B 3akmoueHne HEOOXOOUMO OTpPA3UTh BBIBOJABI W MPENJIOKEHHUS, MOJyYCHHbIE B
pesynbTare npeasiaymeii padotsl. OHU TOKHBI OBITH CHOPMYINPOBAHBI YETKO U TOYKH.

Crniucok auTeparypsl BKIIOYAET B ali()aBUTHOM HOPSIJIKE CITUCOK COBPEMEHHBIX 3aKOHOB U
HOPMAaTHBHBIX  aKTOB, COOTBETCTBYIOIIEH HAy4YHOW JIMTEpaTyphl, HAy4YHBIX  pPaboT,
CTaTUCTHYECKUX COOPHUKOB M JAPYTrUX UCTOYHUKOB, BHIMYIIEHHBIX HE PaHEe IATH JIET.

Odopmiienue 10KIa1a U NOPSAOK 3AUTHI

O6Bem paboTel — 4-7 cTpaHUIl MPOHYMEPOBAHHOTO KOMITBIOTEPHOTO TEKCTa, mpudT, 14,
uHTepBan 1,5, mons cranmaptHele. Minmoctpanuu, dororpaduu, pucyHkH, rpaduKl, KOTOPHIE
HOSBIISIIOTCS] HA TEKCTE, IOJKHBI OBITH IPOHYMEPOBAHBI.

BemmonHenHbI  OKIan TmpoBepseTcs mpenonpaBareneM. Eciom  gokian  odopmiteH
COTJIACHO TIPEABSABISIEMBIM TpeOOBaHUSAM, TO pabdoTa J[OMyCKaeTcs K 3alluTe, O YeM
IpernoaaBaTeseM JENaloTCs 3alucCH Ha TUTYJIBHOM Jiucte pabotel. Eciam nokman wmeer
OTPHUIIATENIbHBIA OT3bIB, TO JOKYMEHT BO3BpallaeTcs Ha J0pabOTKy C MOCIEeIyIOIUM
IPE/ICTaBICHUEM O €ro MOBTOPHOM PacCMOTPEHHH.

TpebyeMblil ypoBeHb OpUrHHAIBHOCTH HE MeHee 50%.

JIoKmagpl MOTYT COIPOBOXIATHCS NpEe3eHTAlMel, OTpakarolleil OCHOBHBIE MOMEHTHI
BBINTOJIHEHHOT'O HCCIICIOBAHUS.

Kpurepun oueHku 10KjIaaa

Kpurepuit [Toxazarens MaxkcumanbsHOE
OlLIeHKHU pedepara KOJIMYECTBO 0aJlsIOB
1.CteneHb packphITUs | - COOTBETCTBHUE COAEpKAHUS TeMe pedepara; 1
CYUTHOCTH IIPOOJIEMBbI | - TIOJIHOTA M TIyOMHA PAaCKPBITHSI OCHOBHBIX 1
MOHATUH TPOOIIEMBI;
- yMmeHue paboTaTb C  JUTEpaTypoi, 1
CHCTEMAaTH3HpPOBaTh W  CTPYKTYpUPOBAThH
MaTepual; 1
- yYMEHHE 000011aTh, COTIOCTAaBIIATh
pa3nIuyYHbIe TOUYKH 3peHus 1o 1
paccMaTpuBaeMoMy BOIIPOCY;
- apryMEHTHUPOBATh OCHOBHBIEC TMOJIOKEHHS U 1
BBIBO/JIBI;
- yMeHHE YeTKO H  OOOCHOBaHHO 2

(hopMyIHUpOBaTh BHIBOJIBI;

- CaMOCTOSITEILHOCTH, CIIOCOOHOCTH K
OTIpEICTICHUI0 COOCTBEHHOW TMO3UIUU  TIO
npobjieMe W K TMPaKTUYECKOM aJanTaiuu

MaTepuaia
2.Cobmonenue - IPaBUJILHOCTh U aKKypaTHOCTb 0(OPMIICHUS 1
TpeboBaHUM o | pedepara
oopmienuro -TOYHOCTh B I[IMTUPOBAHMM M  YKa3aHUHU 1
MCTOYHHKA TEKCTOBOTO (pparMeHTa,
- cobmoneHne TpeboBaHUI K 00beMy H 1
CTPYKTYpe pedepara;
- [PaMOTHOCTB M KYJIbTYpa U3JI0KEHUS 1
3.YpoBeHb  3alIMTHI | - TOKJIAJ CTPYKTYPHPOBAH, PACKPHIBAET TEMY 1
pedepata - JaHbl TpaBWIbHbIE, APIyMEHTUPOBAHHbBIE 2
OTBETHI HA YTOYHSIOIINE BOIIPOCHI
- CcHaiapl TpPEACTaBICHBI B JIOTHYECKOMH 1
MOCIIE0BATEIbHOCTH " oopmenne
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MPE3CHTAIINH; 1
- KOJIMYECTBO ciIaigoB He Ooiee 10

MaxkcuMaIbHOE KOJIMYECTBO 0AJLIOB 17

Jlis TIOATOTOBKH TMpe3eHTaluu K 3ammure pedepara, oOydaromemycss HEOOXOIHMMO
ucnois3oBars PowerPoint. KosryecTBo craii1oB nmpe3eHTaMu K 3amnmre pedepara — He Ooliee
10.

MakcumanbHOE KOJMYECTBO OaylioB, KOTOPOE OOYYaIOUIMICS MOXET MOJYYHTh 3a
MOJrOTOBKY pedepara U mpe3eHTalui K HeMy cocTaBisier 17 OamioB. baiibl yuyuThIBaloTCS B
nporiecce MPOBEICHHS TEKYIETO KOHTPOJIS.

17 GannoB — OIEHKA «OTIUYHO;

12-16 6anoB — o1eHKa «XOPOIIOY;

8-11 OanoB — OIleHKa «YJJOBJIETBOPUTEIBHO

Menee 8 6a/UIOB — OLIEHKA «HEYIOBJICTBOPUTEIBHOY.

6. METOAUYECKHUE PEKOMEHIAIUMHA 110 IOATI'OTOBKE K TECTUPOBAHUIO

JIaHHBIN BHJ HE NPEAYCMOTPEH.Y CIIEIIHOE BBIIIOJIHEHUE TECTOBBIX 3aJaHHUU SIBISACTCS
HEOOXOUMBIM YCIIOBHEM HMTOTOBOM IMOJOXHUTEIBbHON OIEHKU B COOTBETCTBHUH C PEHUTHHIOBOU
CUCTEMOM 00yueHUsl. BrinonHeHne TecTOBBIX 3aJaHUil IPEIOCTABIISAET CTYIEHTaM BO3MOXKHOCTh
CaMOCTOSITENIbHO KOHTPOJIUPOBATh YPOBEHb CBOMX 3HAHUI, 0OHAPYKUBATh IPOOEIbI B 3HAHUIX U
OPUHUMATh Mepbl M0 MX JukBHpanuu. dopma H3JI0KEHHS TECTOBBIX 3aJaHUN IO3BOJIET
3aKpENUTh U BOCCTAHOBUTH B NAMSTU MPOUIECHHBIA MaTepuai. TecToBble 3aaHUsl OXBATHIBAIOT
OCHOBHBIE BOIIPOCHI 110 AUCHUILIMHE «OCHOBBI TEOPUH LIETICH».

Y crymeHTa ecTb BO3MOXKHOCTH BBIOOpAa MPABHIBHOTO OTBETa WM HECKOJBKHX
IPaBWIbHBIX OTBETOB M3 YMHCJIA MPEAJIOKEHHBIX BapUaHTOB. [l BBINIOJIHEHUS TECTOBBIX
3alaHU CTYAEHTBl JOJDKHBI HM3YyYUTh JIEKIIMOHHBI MaTepual MO0 TEeME, COOTBETCTBYIOLIUE
pasnenbl y9eOHUKOB, YUeOHBIX MTOCOOUH U IPYTrUX HCTOYHUKOB.

KOHTpOIBbHBIN TECT BBINOIHIAETCS CTYJEHTAaMH CAMOCTOSATEIBHO BO BpPEMsl CEMHUHAPCKHUX
3aHATHIA.

IIpuMmep TecTOBOIO 3a1aHUA

Kpurtepuu oneHuBanuss KomneTeHI UM

OneHka «OTINYHO» BBICTABIISETCSA CTYIEHTY, €CIM KOJUYECTBO NPABUIIBHBIX OTBETOB
Ha TECTOBBIC 3a/1aHus npeBbimaeT 90 %.

OneHka «XOpoIl0» BBICTABIISIETCA CTYIEHTY, €CIM KOJINYECTBO NPAaBUIIbHBIX OTBETOB HA
TeCTOBbIE 3a7anus npesbiaet 70 %).

OneHka  «yIOBJIETBOPUTEIBHO»  BBICTABISETCS  CTYNEHTY, €CIH  KOJIHWYECTBO
MpaBUJILHBIX OTBETOB HA TECTOBBIE 3a/1aHus mpeBbiaeT 50 %).

OneHka «HEYOOBJIETBOPUTEIBHO» BBICTABIAETCA CTYAEHTY, €CIH  KOJHUYECTBO
MpaBUJIBHBIX OTBETOB Ha TECTOBbIE 3amaHusi cocTaBisier MeHee 50 %, MO0 OTBETHI
3alMCTBOBAaHBI.

OdopmiieHue 0TBETOB HA TeCThI

OTBeThl Ha TecThl O(POPMIISIFOTCS Ha CTYIEHTOM Ha OT/AEIBHOM JIMCTE CaMOCTOSTENBHO.
B mpaBom yriy npocraBisiercs VO u rpynna, nanee cieayeT HOMEp TecTa M BbIOpaHHBIN
BapHaHT OTBETA.

7. METOJUYECKHUE PEKOMEHJAIIAU IO BBINMOJHEHUIO KOHTPOJbHOM
PABOTBI
KonrponbHas paborta, Kak ogHa U3 (OPM OLIEHKH YPOBHS IMOJITOTOBKH CTYAEHTOB,
CTaBUT CBOEW LENBI0 3aKPEIUICHUE TEOPETHYECKUX 3HAHWW, IOJYyYEHHBIX CTYJIE€HTaMH B
npolecce M3y4eHUs ITaHHOM AUCHUIUIMHBI, U NpUOOpeTeHHe MMM HaBBIKOB MPAKTUYECKOTIO
aHayM3a oco0eHHOocTeN (QYHKIIMOHUPOBAHUS OpraHU3aluil B COBPEMEHHBIX YCIOBHUSX.



BeimonHenue KOHTPOJBHOM pPabOTBl  CIIOCOOCTBYET TNPHOOPETEHUIO CTYIEHTaMHU
HaBBIKOB CaMOCTOSATEIILHON pabOTHI ¢ MEPBOUCTOYHUKAMH, yUCOHOM, HAYYHOH U CICIHAIbHON
JUTEPaTypOid, YMEHUH BBLACIATH B HUX TJIAaBHOE, aHATM3UPOBATh, 00001IaTh, IOTUYHO U3J1araTh
W3YYEHHBII MaTepHuall.

Ienbio HanucaHUsl KOHTPOJIbHOM pabOThI SABISAETCS CO3/1aHUE y CTYAEHTA LIEJIOCTHOTO
BIIEYATIICHUS O MPO(ECCUOHANBHOMN JEATEeIbHOCTH, YTO CIOCOOCTBYET BHIPAOOTKE y CTYAECHTOB
YMEHMSI OPHEHTHUPOBATHCA B 3aKOHOAATEIBCTBE M CAMOCTOSTEIbHO IPUHHUMATh PELIEHUS IO
MPAKTUYECKUM CHUTYaIMsM; 3aKpENUTh 3HAHUS, MOJyYeHHBbIE B Pe3yJbTaTe CaMOCTOSTENbHOM
paboThI HaJl yUeOHBIM MaTEPUATIOM.

K BbINOIHEHHIO KOHTPOJIBHOM pabOThI CTYAEHTHI MPUCTYIAIOT TOJIBKO MOCIIE YCBOCHHS
BceX TeM mporpammbl. KoHTponbpHast paboTa SIBISETCS OTYETOM O CaMOCTOSTENbHOH pabore
CTYyJEHTA.

OdopmiieHre KOHTPOJILHON PadOTHI M MOPSAOK 3AIMUTHI

KonrponbHast pabota 10KHA UIMETh TUTYJIBHBIHN JIHCT, IJIaH PabOThI, HETTOCPEACTBEHHO
TeKcT (YCIOBHE 3a/1a4 U PEIICHUE).

KonrponsHast  pabora momkHa ObITh  akkypatHo  odopmiena(dpopmar A4,
MAIIMHOMMUCHBINA TEKCT, pasmep jeBoro noss 20 MM, nmpaBoro — 10 mMm, BepxHero — 20 mm,
HIDKHEro — 20 MM, OTCTynm KpacHO# cTpoku 1,5, mexcrtpounslii maTepBan 1,5, mpudrt 14,
TimesNewRoman), umeTs HyMepanuiO CTpaHHI] U CIHUCOK HCIIOJBb30BAHHBIX HMCTOYHUKOB, B
KOTOPOM YKa3bIBAaIOTCS BCE HCIIOJIb30BAHHBIE JIMTEPATypHbIE HWCTOUYHUKH, PACIIONONKEHHbIE B
an(aBUTHOM MOPSAIKE U MPOHYMEPOBAHHBIE.

KonTtposnbHast pabora mpexacraBisieTcss Ha IPOBEPKY IpernojaBaTello, —Jajee
OCYIIECTBIISICTCS 3aIIUTa B BUJIE COOECeI0BaHUSI.

Kpurtepun oneHuBaHNs KOHTPOJILHOMH padoThI

YpoBeHb KadecTBa MHCbMEHHON KOHTPOJBHON pabOThl CTYAEHTA OMNPENENIeTCs C
MCIIOJIb30BAaHUEM CIICAYIOIIEH CUCTEMbI OLIEHOK:
Tabnuua 6 - Kputepun olleHKH KOHTPOJIBHON paboThI

Kpurepuu onenkn MakcumanbsHoe
KOJINYEeCTBO 0aJIJIOB

BEITIOTHEHHWE 3aJaHUI

OOl WN
N WWWww

MaxkcuMaabHOE KOJIUYECTBO 0AJLIOB 17

[Io pesyapTaraM YCTHOrO OIpoca IO KOHTPOJBbHOM pabore oOywaromemycs
BBICTABIIICTCS OLICHKA «3aYTCHO», WM «HE 3a4TEHOM.

O1eHKa «3aU4TEHO» BBICTABIISIETCS O0yYaroIeMycs, €CIIu:

- oOydaromuics 3HAaeT W BOCIPOM3BOJUT OCHOBHBIE TOJOXKEHUS TUCIUIUIMHBI B
COOTBETCTBUM C 3aJaHUEM, NPUMEHSET MX JJ BBIIOJHEHUS THUIIOBOTO 3a/JaHus, B KOTOPOM
OUYEBU/JIEH CTIOCO0 PELIEHUS;

- o0yyaromuicss JeMOHCTpUpPYeT 0a30Bble 3HAHMS, YMEHHS U HABBIKH, IPUMEHEHHBIE
IIPY BBITIOJIHEHUH 33JaHUN KOHTPOJIbHON paboThI;

- y o0yyaromerocsi He UMeeTCsl 3aTpyJHEHUI B MCIOJIb30BAHUU HAYUYHO-TIOHATHIHOTO
anmnapara B TEpPMUHOJIOTUHU Kypca, a €CIU 3aTPyAHEHUSI UMEIOTCS, TO OHU HE3HAYUTEIIbHBIE,

- Ha JIOTIOJIHUTENIbHBIE BOIPOCHI MpernoiaBaTesss o0yJyaromunics aan MpaBUiIbHbIE WIN
YaCTUYHO MPaBUIIbHBIE OTBETHI.
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Komnerenmusi(-u) uinu ee (ux) yactb(-1) copMupoBaHbl Ha 0a30BOM YpOBHE (YPOBEHb
1) (cm. Tabm.).

OreHKa «He 3a4TE€HO» CTaBUTCS 00ydJarouIeMycsl, eCIIu:

- oOyyarouuiicss uMeeT MNpeACTaBlIEHUE O COJCPKAHUM AUCLUUIUIMHBI, HO HE 3HAET
OCHOBHbBIE TIOJIOKEHUS (TEMBI, pa3fesia, 3aKOHa MU T.[.), K KOTOPOMY OTHOCUTCS 3a/laHue, He
CIOCOOEH BBIMOJIHUTH 3aJlaHUE C OYEBUIHBIM pELICHHEM, HE BIIaJiIeeT HaBbIKAMU B 00JaCTU
M3y4aeMOU TUCUUILIAHBL

- o0yyaronuiicss He JEMOHCTPUPYET 0a30Bble 3HAHUS, YMEHUS 1 HAaBBIKH, HEOOXOIUMBbIE
JUISL BBIIIOJIHEHUS 3aJJaHU KOHTPOJIbHON pabOTBhI;

- B Ipolecce OTBeTa [0 TEOPETUYECKOMY M TMPAaKTHUYECKOMY MaTrepuany,
coJiepKalIeMycsl B BOIIPOCaX KOHTPOJIBHON pabOThI, TOMYIIEHb! MIPHHINIHATBEHBIE OIINOKH TPU
U3JI0’)KEHUU MaTepuana.

Kommerenmusi(-u) wiu ee (ux) 4yacTthb(-u) He CHOPMUPOBAHEI.

KonTponbHas pabora, nmpu3HaHHas HE OTBEYAIOUIEH NpEAbABIAEMbIM TPEOOBAHUAM,
BO3BpALIAETCS CTYACHTY JUIA JOpaOOTKH, MPU 3TOM YKAa3bIBAIOTCS €€ HEIOCTaTKU M JIAIOTCS
peKoMeHnanuu s ux ycrpaHeHus. CTyAeHTY MpeuiaraeTcss ¢ y4eToM 3aMedaHui
MPENo/iaBaTesisi BTOPUYHO MPEACTaBUTh KOHTPOJIbHYIO pab0Ty BMECTE C IEpBOil pabOTOIM.

8. METOAUYECKHUE PEKOMEHIAIIMHA 110 IOATI'OTOBKE K DK3AMEHY

Ok3ameH  siBisiercss  (OpMOM  OIEHKM  KadecTBa  OCBOCHHA  OOYYaIOIIMMCS
oOpa3oBaTenpHON Mporpammbl no gucuumianHe. Ilo pesynbraram sk3ameHa 00ydaroliemycs
BBICTABIIIETCS OLIEHKa «OTIUYHOY, «XOpOLLOY, «yZIOBJIETBOPUTEIHHO» WIH
«HEYJIOBJIETBOPUTEIBHO.

Onenka «otinuno» (81-100 GanioB) BeICTaBisieTCss 00yYarOIUMCS, €CIIH:

- oOyuarouuiicsa HabpaJl IO TEeKYyLeMY KOHTPOJII0 HEOOXOJUMbIE U 10CTaTOYHbIE OalIbl
JUISI BBICTaBJICHUS OLICHKU aBTOMAaTOM;

- oOyyaromuiicsi 3HaeT W BOCHPOM3BOJUT OCHOBHBIE IOJOXEHUS JUCIMILIIMHBI B
COOTBETCTBUU C 33/J]aHUEM, IPUMEHSET UX JUISl BBIIIOJIHEHUSI TUIIOBOTO 33JaHUSl B KOTOPOM HET
SBHO YKa3aHHBIX CHOCOOOB pelleHMs;

- o0yyarouuiicss aHaJIM3UPYET JIEMEHTHI, YCTaHABIMBACT CBSI3U MEXIY HUMM, CBOIAUT
UX B €IMHYIO0 CUCTEMY, CIOCOOEH BBIABUHYTH UJIEI0, CIPOEKTHUPOBAThH PELICHUE;

- OTBET IO TEOPETUYECKOMY M NPAKTHUYECKOMY MaTepuaily, CcoJep)Kalemycs B
BONpOCAaX HK3aMEHAIlMOHHOTO Owiiera, SBJISETCA TMOJHBIM U YAOBJIETBOPSET TpeOOBaHUIM
POTPaMMBbI TUCIIUTLIHHBL,

- oOyuarouuiics MNpPOAEMOHCTPUPOBAT CBOOOJHOE BIAJCHHE KOHILENTYalbHO —
MOHATUIHBIM alMapaToM, HAYYHBIM SI36IKOM ¥ TEPMHUHOJIOTUEH TUCIATUIAHBL;

- Ha JIOTIOJIHUTEIIbHBIE BOTIPOCHI Jjall MPaBUJIbHBIE OTBETHI.

Komnerenmus (1) nim ee yactb (1) chopMHUpOBaHbI HAa BHICOKOM YpOBHE (YPOBEHH 3)
(cMm. Tabm. 1).

Orenka «xopotroy (61-80 6aoB) BEICTABISIETCST 00yYarOIIMMCS, €CIIH:

- oOyuaroumiics 3HaeT, HOHUMAET OCHOBHBIE MOJIOKEHUS TUCIUITIIMHBI, IEMOHCTPUPYET
yYMEHHE NMPUMEHATh UX JUIS BBITOJHEHUS 33JaHUsl, B KOTOPOM HET SIBHO yKa3aHHBIX CIIOCOOOB
peLIeHHs, aHATTU3UPYET JIEMEHTHI, YCTAaHABIMBACT CBSI3b MEX/1Yy HUMU;

- OTBET MO TEOPETUYECKOMY MaTepualy, CcojepKalleMycsi B  BOIPOCAX
HK3aMEHAIlMOHHOTO OuJieTa, SBISETCS IMOJHBIM MM YacTUYHO MOJHBIM U YAOBJIETBOPSET
TpeOOBaHUSM MPOTrpamMMbl, HO HE BCEr/a JAaeTcs TOYHOE, YBEPEHHOE M apryMEHTHpPOBaHHOE
U3JI0KEHNE MaTepuana;

- Ha JIOTIOJIHUTENIbHBIE BOMPOCHI /1aJl PAaBUIIbHBIE OTBETHI.

- oOyuarommiics TPOJEMOHCTPUPOBAN  CBOOOJHOE BJIaJCHHE TEPMHUHOJIOTHEH
JIVICTIATUTAHBL.

Komnerenmus (1) unu ee 4acts (1) copMUpOBaHbI HA CPETHEM YPOBHE .
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OrneHka «yI0BIETBOPUTEIBHO» (41-60 6a/IOB) BBICTABISETCS OOYYAIOIIMMCS, €CIIH:

- oOydYaromuiicsi 3HA€T W BOCIPOHM3BOJUT OCHOBHBIC TOJOXCHHUS IUCIUIUIMHBI B
COOTBETCTBUM C 3aJlaHUEM, MPUMEHSET UX JJIsl BBIIIOJHEHUS TUIIOBOTO 3aJaHUS, B KOTOPOM
OUYEBUJICH CIIOCO0 pPEIICHUS;

- 0oO0ydyaromuiicsi MPOJAEMOHCTPUPOBA 0a30Bble 3HAHUSA BAXKHEUIIUX pa3lIeJoOB
JMICIIATUTMHBL U COZIEPIKaHUsl JIEKIIMOHHOTO Kypca,

- y 00y4aronierocss MMEIOTCS 3aTPYAHEHUS B UCTIOJIB30BAHUN TOHSATUHHOTO amnmapara B
TEPMUHOJIOTHH KypCa;

- HECMOTPS Ha HEJIOCTATOYHOCTh 3HAHUN, 00YJAIOIIUNCS UMEET CTPEMIICHHUE JIOTHIECKH
YETKO TIOCTPOUTH OTBET, YTO CBHJIETEIBCTBYET O BOSMOXKHOCTH TIOCIICYIONIET0 00yUeHHS.;

Kommerenrus (1) wiu ee yacth (1) chopMupoBaHbl HA 6a30BOM yPOBHE.

O1eHKa «HEYIOBJICTBOPUTEIBHO» (MeHee 41 Oaruta) CTaBUTCS 00YYarOIUMCSI, €CITH:

- o0yyaromuiicss MMeeT MPEeACTaBICHUE O COICPXKAHWHM JUCIUIUIMHBI, HO HE 3HACT
OCHOBHBIC TIOJIOXKEHHUsI (TeMBbI, pa3jeiia, 3aKOHAa U T.J1.), K KOTOPOMY OTHOCHTCS 3allaHHe, HE
CIIOCOOCH BBHITIONHUTH 33/IaHUE C OYEBHJIHBIM PEIICHUEM, HE BIQJCET METOJaMHU IPUMEHEHUS
3HAaHWH 10 OpraHM3allMU OXPaHbl TPyJa, OXpaHbl OKPYKAIOLICH Cpelbl U OE30MaCHOCTH B
Ype3BBIYANHBIX CHTYAIMsIX HAa OOBEKTaX DKOHOMHUKH - UMEIOTCSl CYIICCTBCHHBIC MPOOEHl B
3HaHUHM OCHOBHOI'O MaTepHaja Io mporpamme Kypca;

- B Iporecce OTBETa II0 TEOPCTHYSCKOMY U TIPAKTHUYECKOMY MaTepHany,
COJIepKAIIEMYCS B BOITPOCAX 3K3aMEHAIIMOHHOTO OWJIETa, JIOMYIICHbI TPHUHIUITHAIBHBIC OIIMOKU
IIPH U3JI0KCHUN MaTepuana,

- UMCIOTCS CUCTEMATHUYECKUE MPOMYCKH O0YYArOIIUICS JCKIMOHHBIX, IPAKTUYCCKUX U
1a00PaTOPHBIX 3aHIATHI IO HEYBAKUTEIHHBIM TPHUNHAM;

- BO BpeMsi TEKYILEro KOHTPOJIsI 00y4JaroLuiics Habpaja HeOCTaTOYHbIE JUIs IOIyCKa K
9K3aMeHY OaslTbl;

- BOBpEMsI HE MOJTrOTOBMJI OTYET [0 MPAaKTUYECKHMM  pabdoTam, MPeayCMOTPEHHBIM
PTII.

CIIMCOK PEKOMEHAYEMbBIX TH®POPMAIMOHHBIX NCTOYHHUKOB

6. YYUEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJINHBI (MOOYJIS)
6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODBI, COCTAaBHTEIH 3arnaBue W3zpatenscTBO, TOn | Anpec
JI1.1 |[Koxyxap B. M. VHHOBAIIMOHHBIN MEHEHKMEHT: Y4eOHOE TI0CoOHe MockBa: http://znani
W3parenbcko- um.com/ca
TOproBast talog/docu
KopHopanus ment?
"Mamxkos u K", id=176424
2018
6.1.2. JlonoJiHNTeIbHAS JIUTEPATYpPa
ABTODBI, COCTABHTEITH 3arnaBue W3zpatenscTBO, TOn | Anpec
JI2.1 |boponaBkuHa, H. FO. |MeHemKMeHT 1 HHHOBAMU: y4eOHO-METOINYECKUI Kanuuaunrpan: http://www
KOMILJICKC Banruiickuit .iprbooksh
(benepanbHbIH op.ru/2381
YHUBEPCUTET UM. 5.html
Nmvmvanynna Kanra,
2011

6.1.3. MeTtoauueckue pa3padoTKu

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Anpec
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ABTOpHI, 3arnaBue W3naTenscTBO, rOI Anpec
JI3.1 |Ilepmuna, E. T YnpasneHue HHHOBallMOHHBIMU IIPOLIECCAMMU: Kemeposo: http:/fwww
METOIUYECKUE YKa3aHusI IS IPAKTHIECKUX 3aHaThii u | KemepoBckuii .iprbooksh
CaMOCTOSTEIbHON PabOThI CTYIEHTOB JUIS TEXHOJIOTHYECKHi | 0p.ru/6129
Hanpagsienust 020600 «MeHeKMEHT» BceX popM HWHCTHUTYT MHIIEBON 3.html
o0y4eHus MIPOMBIIIJICHHOCTH,
2014
JI3.2 |AT'TY, Kad. MuBT"; |Ouenka 3 heKTHBHOCTH HHHOBAIIMOHHOM Pocros v/[1.: U] https://ntb.
coct.: .A. IBaHOB, |#esTenbHOCTH OpPTaHU3aIlliU: METOJ. YKa3aHUs K AI'TY, 2018 donstu.ru/c
W.B. ABnaceHko, IIPaKTUYECKUM 3aHATUSIM 110 qucnuiuiuie « Tpancdep ontent/oce
JI.M. ABnaceHko TEXHOJIOTMH B SKOHOMUKE» nka-
effektivnos
ti-
innovacion
noy-
deyatelnost
i-
organizacii
metodiches
kie-
ukazaniya-
K-
praktichesk
im-
zanyatiyam
-po-
discipline-
transfer-
tehnologiy-
V_
ekonomike
6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEJJIEKOMMYHHKAIINOHHOM ceTH "UHTepHeT"
31 |HuHOBanmoHHBIE MH)OPMAIIMOHHBIE TEXHOIOTHU: MaTepHaibl MeXIYHAPOAHOW HAYYHO-TIPAKTUYECKOI
koHdpepenuuu (IIpara, Uexwus, 23-27 anpens 2012 r.) / ITox pexn. C.Y. YBaiicosa; oTB. 3a Beil. M.A. IBaHOB,
JLM. Areesa, JI.A. [lybonenosa, B.E. Epemuna - M.: MUOM, 2012. - 602 c.
32  |bepexnos I'.B. IHHOBannoHHAs ESITENLHOCTD NPEANPUATHS. YU. mocobue. M3natensctBo «KpeatuBHas
skoHOMHKa» — 2006 T. - 256 c.
33
6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust
6.3.1.1|Windows 7 nuuensnonHas o noamucke Microsoft Imagine premium (orutara npoasenus noamucku Imagine
premium mo cuery IM29470 ot 28.01.2019r);
6.3.1.2|Kaspersky Endpoint Security 0E26-180226-121730-167-197,;
6.3.1.3|Microsoft Office 2013 Professional Plus nuensunonnoe cornamenue Ne64277464;
6.3.1.4|Microsoft Office 2010 Professional Plus iuensuonnoe cornamenue Ne 49405992;
6.3.1.5|Koncynbrant+ gorosop «O6 nHpopmarmonHoii noanepxkke» Ne 1226/18 ot 9.06.2018r. ¢ conpoBoxkaeHHEM
CHENUANTNCTAMU KOMITAaHHU;
6.3.1.6|MathworksMatlab nunensuonnoe cornamenue Ne614270;
6.3.1.7|Mathworks Simulink nmuuensnonnoe cornamenne Ne614270;
6.3.1.8[IDEARDUINO 6ecmnaTHa 6e3 orpaHH4eHuid B yueOHOM mporecce;
6.3.1.9|AVRStudio 6ecrutatha 6e3 orpaHndueHuil B y4eOHOM TpoIecce
6.3.2 Tlepeyens HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|CnpaBounas npasosas cucrema (CIIC) KoncymnprantlLiroc: http://www.consultant.ru
6.3.2.2
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

7.1{K-602

7.2|YueOHast aymUTOpHS IJIsl IPOBEACHHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATUI CEMUHAPCKOTO TUTIA, TEKYIIIETO
KOHTPOJIS U MPOMEXKYTOUHOH aTTeCcTaluu

7.3|Criernanu3upoBanHas ayqutopus « JHepretudeckuii cepeuc, JKKX u TMO»

7.4|K-604

7.5|Yuebnast ayauTopust 1Uisl IPOBEJICHUS 3aHATUI CEMHUHAPCKOTO TUIIA, CAMOCTOSITENIbHOM paboThl, KypcOBOTO
MPOEKTHPOBaHUS (BBIIIOJIHEHHUS KYPCOBBIX PAa00T), TEKYLIET0 KOHTPOJIS M IPOMEKYTOUHOH aTTeCTaIlluu

7.6|CnenmanmusupoBaHHas ayauTopus «CHCTEMHBIH aHaIH3, MOJEINPOBAHAE B CEPBHUCE U IPOSKTHPOBAHUE
OBbITOBOI TEXHUKH (KOMIIBIOTEPHBIN Ki1ace)

7.7(K-603

7.8|TIomernenne a1 XpaHeHUS U IPOPIIAKTHICCKOTO 0OCIYKHBaHUS Y4eOHOTO 000pYyIOBAHUS

7.9|1K-609

7.10(YueOnast aymuropus sl KypCOBOTO MMPOSKTHPOBAHUS (BBITOJHEHUS KYPCOBBIX PaboT), TPYIIOBBIX
WHMBUIYaJIbHBIX KOHCYIbTALU

7.11|cnenuann3upoBaHHas MeOenb, yaeOHO-HaTIISIHbIEe TIOCOOUS, B TOM YHMCIIe: CTEH/IBI 10 HHXKEHEPHBIM CHCTEMaM
3nanuii 1 coopyxxenuii pupmel KUPONORY — 6 mit; crenabl ¢ GyHKIHMOHAIBHBIME Ha0OpaMu
JIEKTPOTEXHUYECKOTO 060pymoBarust GupMbl «iIEK» - 6 IIIT.; KOMIUIEKT TEMATHIECKHX IIAKATOB IO
3HEProobopynoBaHuUIO — § LIT.; JabopaTopHbIi cTeH] « TernoBoi MyHKT»; cTeH] « IHAuBUyaIbHAs CUCTEMA
TOPSTIEro BOJOCHAOKEHUS»; MaKeT-CTeH I «ABTOMAaTH3HPOBaHHAsI OJI0UHAsI KOTENbHAs; yIeOHas yCTaHOBKA
«CoHe4HbI! TEIIOBON KOJITIEKTOP»; T1abopaTopHOe 000py10BaHHUE PA3HOM CTEIIEHH CJIOXKHOCTH, B TOM YUCIIE:
Ha0Op MHCTPYMEHTA JJIsl IOATOTOBKM MOHTaXa TPYO U3 CTPYKTYPHPOBAHHOTO MOJIHUATHIICHA (GHPMBI
«UPONORy; Temmosuzop TESTO 882; nupomerp [IMTOH-105; ynpTpa3zBykoBoii pacxogomerp SLS-700P;
tommuHOMep A1209; npubop A U3MEpeHus moKasaresiel KauecTBa MICKTPUISCKON SHEPTHU U
3NIEKTPO3HEpreTUdecKux BeanduuH «Queprorectep IIKD-06»; aBToHOMHBIH reHeparop «Benps» ABI14.2-230B;
BOJJOHArPEBATEINHN PA3IMIHBIX THIIOB — 2 MIT.; MOCTHI IIOCTOSHHOTO M IIepeMeHHoro Toka P-333 — 3 mT.;
BakyyMHBIH BbIKitouatens BB/TEL 11C «TaBpuia 3J1eKTpHK»; MaloOMacIsTHHBI BeIKtoyaTens MI'-10;
koMIuteKT TpaccoTeuenonckoBblii « Y CIIEX TIIT — 522»; kommutekt TpaccoteuenonckoBblii « Y CITEX KbU-
309H»; xoMIUIEeKT 000pYyROBaHUS ATl U3MEPEHHS TEMIIEPATYpPhl B cOCTaBe: KOHTAKTHBIM TepmomeTp TK-5.11,
m3mepurenn-perucrparopsl C -203.2 , UC-103; MOOHIbHBIE TEXHHYIECKUE CPENICTBA IS IPEACTABICHUS
yueOHO# nHdopMaIy, KOMIBIOTEpPHAs TEXHUKA, B ToM uucie: Hoyroyk ACERAS 5315-101, npoexrop

7.12|Cneumanu3upoBaHHas MeOelb; TEXHHYECKIe CPeICTBA IS TIPeCcTaBlIeHUs yaeOHOi HHdopMariy,
KOMITbIOTEpHAs TEXHUKA, B TOM uyucie: |BM-coBMecTHMbIE KOMIIBIOTEPHI — 8 IIT.: JJOKAJIbHAS BEIYMCIATEIbHAS
CETh, BBIXO/I B TJI00aJIbHYI0 KOMIIBIOTEPHYIO ceTh Internet.

8. METOAUECKHE YKA3AHMUA UISA OBYYAIOIIUXCSA IO OCBOEHUIO TMCITUIIJIMHBI (MO Y JISI) |
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Meroandeckue ykazaHus LI 00YJaroMUXcs 0 OCBOCHHUIO AUCIMIUIMHEI BKITIOYAIOT PEKOMEH/IAIMH 10 TIOATOTOBKE K
NPaKTHYECKUM U TA0OPATOPHBIM 3aHSTHSI, OPTaHH3AIMU CAMOCTOSTEIEHOH pabOTHI CTYIEHTOB.

®opma KOHTPOJISI IO UTOTaM M3ydeHUs TUCIHUIUINHEI — 9K3aMeH. B xone neprona 00ydeHUs] OCHOBHBIMH BHIIAMU
Y4EeOHBIX 3aHATHH SABISIOTCS JEKIUHN, IPAKTHICCKHE U TaOOpaTOPHBIC 3aHATUS, HHIUBUIyaIbHbIC KOHCYJIBTAINH
(KOHTPOJIb CAMOCTOSATENLHON PabOTHI CTYJCHTOB).

B xoze nekiuii paccMaTpUBAIOTCsl OCHOBHBIC IIOHSATHS TEM, CBSI3aHHBIC C HUMH TCOPETHYECKHE U IIPAKTHYECKIE
MpOOJIEMBI, TAIOTCSl PEKOMEH ALK [Tl CAMOCTOSATENBHON pabOTH M HOATOTOBKE K MPAKTUYECKUM U J1a0OPaTOPHBIM
3aHATHSM.

B xone mpakTHYecKHX M Ja0OpaTOPHBIX 3aHATHH YIIIyOJIIOTCS M 3aKPEIUIIOTCS. 3HAHUS 00YYaIOIIUXCs 110
PAacCMOTPEHHOM Ha JICKIMAX TeMaTHKe, GOPMUPYIOTCS HABBIKH M YMEHHS IT0 YCBOCHHIO 3aKPEILICHHBIX 32 TUCIUIIINHON
KOMIIETCHLIUH.

Bormpocsl, He pacCMOTPCHHBIE Ha JIEKIHAX U MPAKTHUSCKUX 3aHATHAX, JOJDKHBI OBITh M3Yy4YEHBI CTYICHTAaMH B XOJE
CaMOCTOSITEIIBHOM PabOTHI.

CamocTosiTenbpHas paboTa 00yJarONIMXCs MOKET IIPOBOJUTHCSA BO BHEAYJAUTOPHOE BpeMs, Ha YUeOHBIX 3aHATHIX,
MPON3BOJCTBEHHOHN MPAKTHKE, IPH BHIIIOJIHEHUH KYPCOBBIX M AUTUIOMHBIX Pa0OT. YUeOHBIMU IITaHAMHU
pefycMaTpuBaeTcs 00bEM CaMOCTOATENbHON paboTHI B Yacax.

IMoaroToBKa K JIEKIIUX BKJIIOYAET B ce0s MPeBAPUTENBHOE 3HAKOMCTBO CTYIEHTA C OCHOBHBIMH M POOJIEMHBIMH
BOIPOCAMH JICKIIH HA OCHOBE HH(GOPMATHBHEIX MaTePUATIOB — y4eOHHKa, yIeOHOTO IIOCOOHS M JIOIOTHUTEILHON
JUTEPATypPHI IS Ooiee TIyOOKOT0 OCBOSHUS TEOPETHIECKOTo Kypca. B Xo/ie UYTeHH s JISKINH 00YyJaromuics BeIeT
KOHCIIEKT U JIOTIOJHUTEIBHO OTMEYAET T€ BOIPOCH! JIEKIIUH, KOTOPbIE TPEOYIOT yTOUHEeHUH U fonoaHeHud. YacTh
BOIIPOCOB, BBIHOCUMBIX Ha TEKYLIUI U IPOMEXKYTOUHbIH KOHTPOJIb, HE OTPAXKEHHBIX B JEKIHIX, 00YJaroIUHCs J0KEH
M3y9aTh CAMOCTOSTEIBHO.

IToaroroBka k 3aHATUSAM TpeOyeT IpeABapUTENbHOI IPOoPabOTKH PEKOMEHyeMbIX HHPOPMALIMOHHBIX HCTOUHUKOB U TEM
JIEKIMOHHBIX 3aHATUH AJIs1 KOMIIETEHTHOTO MOJX0/a K BBIITOIHEHHIO padoT.

Tekymuii KOHTPOIIB NpenoaraeT HauucaeHHe 0aIoB 3a BHIIOJIHEHUE PAa3IMUHBIX BUJIOB paboT. Pe3ynbTaThl TEKyIero
KOHTPOJISI IOABOIATCS T10 MIKaie 0AJUILHO - PEHTHHIOBOM cucTeMbl. PerlaMeHT 6amibHO — peHTHHIOBON CHCTEMBI
omnpezenex ITonoxxenuem o cucreme «KOHTPOIIb yCIIEBAEMOCTH U PEUTHHT 00YYaIOIIUXCS».

Tekymwmii KOHTPOJIB SIBISIETCS PE3yIbTATOM OLCHKU 3HAHHH, YMEHHH, HABBIKOB M IPHOOPETEHHBIX KOMIIETEHIHI
nﬁvuﬂmnnﬂ{r‘q 110 RCONMN (\ﬁ’LF‘\l‘/ vupﬁunﬁ OUCITANTIIANET _TRVUAHHOMY R cOMACTNAS R KOTONOM CTOUAT d’\nf\]\ﬂﬂ XOouThoud »

o0yJaronmces 00pa3oBaTeIbHOM MPOTrPaMMBI TI0 TUCIUATUINHE.
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[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKUE YKAZAHUSA

10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT
0 TUCIIATIITNHE
«CucreMsbl yyeTa noTpeOJICHUs] DJIEKTPOIHEPTHUI
TUTSE 00YJarOIIMUXCS TI0 HAIIPaBIECHUIO TIOITOTOBKU
11.03.02 «MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTHUH U CUCTEMBI CBSI3M)»
Hampasnennocts (mpoduiinb)
«MHPOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH 00HEKTOB YHEPTETUKI



Meroanueckue yka3zanus 1o aucuuruimae «CucTeMbl yueTa moTpeOIeHus
AIIEKTPOIHEPTUHY COJIepKaT 3adaHus I 00YJaIOMINXCsl, HECOOXOIUMBIE JIJIS
MPAKTUYCCKUX 3aHITHH.

[TpopaboTka npeII0KEHHBIX 3aIaHUH IMO3BOJIUT CTYICHTaM IMPHOOPECTH
HEO0OXOIMMbIC 3HAHHS B 00JIACTH U3yIaeMOU JUCITUTIINHEI.

[Ipenna3naueHsl a1 oOydaronuxcs HampapiaeHus moarorosku 11.03.02
MH()OKOMMYHHKAITMOHHBIC TEXHOJIOTUN U CUCTEMBI CBSI3U. HarpaBiaeHHOCTB
(mpoduiip) " NH(HOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH 0ObEKTOB YHEPTETHKH



Conep:xanue

Beenenue
[IpakTuueckoe 3austue 1
[IpakTrueckoe 3aHsTue 2

[IpakTuueckoe 3austue 3

[IpakTrueckoe 3anstue 4

Crmcok PEKOMEHAYEMBIX I/IH(bOpMaHI/IOHHBIX HCTOYHHKOB



BBEJIEHUE

IIpy wu3ydyeHunm Kypca Hapsgy C OBJQJEHUEM CTYAEHTAMH TEOPETUUECKUMU
MOJIOKEHUSAMU YIETSeTCs] BHUMaHUE IPUOOPETEHHUIO TPAKTHUECKUX HABBIKOB, C TEM, YTOOBI OHU
CMOTJIM YCIEITHO IPUMEHSTh UX B CBOEH MOCIEayomIei padore.

Lenbio ocBOEHMS AUCHUILIMHBL SBIISETCS MOATOTOBKA 00YYaIOIIMXCS K MCIOJIB30BAHUIO
CPEICTB JAMCIIETYEPCKOIO U TEXHOJOIMUYECKOIO YIPaBJIEHUA IPU SKCIUIyaTallUd CUCTEM
JNeKTPOCHAOXKEHUs, a TakKe MOJrOTOBKA BBIMYCKHMKOB K pELICHUIO 3ajlad, CBS3aHHBIX C
OKCIUTyaTallel, HaNagKoOW M TMPOEKTUPOBAHHMEM aBTOMATHU3MPOBAHHBIX HWH(POPMALUOHHO-
VIOPaBISIOMUX CHCTEM, MOBBIIAIOIMIMMUA S()PEKTUBHOCT W HAAECKHOCTb OSKCIUTyaTalluu
AIIEKTPOIHEPTETUYECKUX CUCTEM.

B pe3ynbTare ocBOeHUS JaHHOW AUCHUIUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIIETSHIIUN
y o0y4aronierocs:

IIK-3.1: Hcnonb3yer B cBoeld paboTe HOPMATHUBHO-TEXHUYECKYIO JIOKYMEHTAITHIO,
TpeOOBaHUSI TEXHUYECKHX PErJaMEHTOB, MEXJIyHapOJIHbIE M HalMOHAJIbHBIE CTAaHIAPTHl B
00JacTH KaueCTBEHHBIX MOKa3aTelel paboThl 000pYI0BaHHS CO-TOBOM CBS3H
W3yuuB naHHBIN KypC, CTYIEHT JOJIKEH:

3HaTh: Ha3HAYEHNE aBTOMATHU3UPOBAHHON CHCTEMBbI YIIPABIECHUS B YHEPrOCUCTEMAX.

YMeTh: peanu30oBbIBaTh NPOrpaMMbl 3KCHEPHUMEHTANbHBIX HCCIEAOBAHUN, BKIIIOYas
BBIOOP TEXHUUECKUX CPEACTB U 00pabOTKY pe3yIbTaToB.

Brnanerts: cuctemoii coopa, 0OpabOTKH H Tepeadn TeIeMeXaHHIeCKOH nHpopMamu 1o
CETSIM CBSI3U.

Peanu3zanus KOMIETEHTHOCTHOI'O [10/IX0/1a IPEyCMAaTPUBAET LLIMPOKOE UCII0JIb30BAHUE B
yueOHOM TpoIlecce AaKTHUBHBIX W HWHTEPAaKTHBHBIX (opMm mpoBedeHus 3aHATHR (pa3bop
KOHKPETHBIX CHUTYyallMi, coOeceoBaHUE) B COYETAHHHM C BHEAYAUTOPHON pPabOTON C IENbIO
dbopMupoBaHUs U pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB Y 00YYarOIIUXCSI.

JICKITMOHHBIN Kypc sBISETCS 0a30d I MOCIEAYIOMETO TOJMyYeHUsT O0ydJaromUMUCs
MPAKTUYECKUX HABBIKOB, KOTOPBIE MPUOOPETAIOTCS HA MPAKTUYECKUX 3aHATHSIX, POBOJUMBIX B
aKTHBHBIX (OpMax: [EJOBbIE€ WIPHI, CUTYAIlMOHHBIE CEeMHUHapbl. MeToauka MpOBEICHUS
MpPaKTUYECKUX 3aHATUH M MX COJAEpKAHHE NPOJUKTOBAHBI CTPEMJIIEHMEM KaK MOKHO
s deKkTUBHEE pa3BUBaTh Y CTYJEHTOB MBILIUIEHUE U WHTYULIHIO, HEOOXOIUMbIE COBPEMEHHOMY
CHEIHUANNCTy. AKTUBHBIE ()OPMBI CEMHUHAPOB OTKPBIBAIOT OOJBIIINE BO3MOKHOCTH JIJIsl IPOBEPKHU
YCBOEHHUS TEOPETUUECKOI0 U MPAKTUUECKOT0 MaTepuaa.



IIpakTuyeckoe 3ansitue 1 YpoBHEBask CTPYKTypa MOJIeNIel CUCTEMBI IIEpeiayu JaHHBIX U
CHUCTEMBI TeJIEMEXaHUKHU.
Hean 3ausaTus: [IpuoOpeTeHue 3HaHUN 00 YPOBHEBOHM CTPYKType MOJIEICH CHCTEMBI
nepeaaun JaHHBIX U CUCTEMBI TeJIEMEXaHUKHU.
Bomnpocsl 1u1st 00Cy:KaeHus .
1. TenemexaHuka B HEPreTHKE.
2.CuctemMa aBTOMaTHYECKOTO PETyIUPOBAHUS.
3.CpenctBa cbopa u nepenaauu uapopmaruu (CCIIN). .
4.Cetr ACKYD.
3ananmue.
Pacyer TexHHUECKHUX XapaKTEPUCTUK 10 BapUAHTaM.

IIpakTuyeckoe 3ansaTue 2 [lepenada u npuéM TeeMeXaHHUYECKUX CUTHAJIOB.
Hean 3anaTus: PacueT TEeXHUUECKUX XapAKTEPUCTHK TEIEMEXaHMYECKUX CUTHAJIOB.

Bonpocs! 1u1s1 06cyxneHus
5.0cHOBHbBIE IOHATUS TEOPUU UHPOPMAIIUHN PUMEHUTENBHO K TUCIETYEPCKOMY U
TEXHOJIOTHYECKOMY YIPABICHHUIO B YHEPTOCHCTEMAX.
6.0co0eHHOCTH TeIeMEeXaHUKU TOPOJCKUX ICKTPUUECKUX CETEH.
7.CpenctBa U CUCTEMBI TEJIEMEXaHUKH.
8.CurHaibl aHaJIOTOBbBIC, TUCKPETHBIE, MOTyTUPOBAHHBIE.
9.KonupoBanue nHPpOpMAIIHH.
3ananme.
Pacuer TeXHMYECKUX XapaKTEPUCTUK 110 BapUAHTaM.

IIpakTHyeckoe 3aHATHE 3 ABTOMATUYECKUE CUCTEMBI PETYIMPOBAHUH OTOIIEHUS,
BEHTWISILIUM, TOPSTYETO BOJAOCHAOKEHUSI.

Heab 3anAaTHA: PacyeT cuCTEMBI PETYIMPOBAHNS OTOIUIEHUS, BEHTUIISLIUH, TOPSTYETO
BOJIOCHAOKEHUS.

Bonpocsl 115 00cyRa1eHus
9.KonupoBanue nHpopmanuu.
10.Tenemexannyecknue KOMIUIEKCHI, 00111ast XapaKTePUCTHKA.
11.MuxkpormnponeccopHble KOMIUIEKCHI TEIEMEXaHUKH.
12.0T106pakenue TeaeMexaHn4ecko nHGOpMaIInK.

3amanue
[Ipou3BecTu pacyeT COrIacHO BBIJAHHOTO BapUaHTA.

IIpakTnueckoe 3ansaTue 4 OTOOpaXkeHHe TeJIeMeXaHNYeCKOW HH(OPMALIUH.

Leab 3aHATHSA 3aKIIOYAETCS B O3HAKOMIICHHMH M NMPAKTUYECKOM NMPUMEHEHUH METOOB
0TOOpaKEHHsI TeIeMeXaHUIeCKOW HH(POPMAIIHH.

Bonpocs! nuis1 06cyxneHust
13.Ilepenada n MpUEM TEIEMEXaHUUECKUX CUTHAJIOB.
14.Cucremsl c6opa, 00pabOTKH U Nepeaayd TeleMeXxaHn4ecKoi HH(opMaIum.
15.ABromaruzanus Ha TOC.



16.ABTOMaTHYECKHE CHCTEMBI PETYIMPOBAHUS TEIJIOCHAOKECHHUS.

3ananue

HpOI/I3BeCTI/I PpacyeT COrjiaCHO BBIJTAHHOI'O BapHyaHTa.

CIIMCOK PEKOMEHAYEMbBIX TH®OPMALIMOHHBIX NCTOYHUKOB

6. YHEBHO-METOINYECKOE 1 THOOPMAINIMOHHOE OBECIHEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. PexoMeHayeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3natenbcTBO, TOn | Azpec
JI1.1 |B.H. Mupusriii, HW. |[IpukiagHas MmeTposorus: yaeOHoe mocobue , 2012 https://ntb.
MaxkapoBa donstu.ru/c
ontent/prik
ladnaya-
metrologiy
a
ABTOPBI, COCTaBUTETHN 3ariaBue W3nparensctBo, TOX Anpec
JI1.2 |T.A. Cxopuk, H.A.  [Merponoruyeckoe obecredeHue, CTaHIapTH3ALHNS, , 2013 https://ntb.
Crpaxosa, H.1. cepTUHKAIHS M DKCIIEPTH3a: ydeOHO€e TTocobue donstu.ru/c
Tankuna ontent/metr
ologichesk
oe-
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6.1.3. MeTtoanueckue pazpadoTku
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6.2. ITepeuennb pecypcoB HHGOPMAHOHHO-TeJIEKOMMYHHKAHOHHOH ceTn "UHTepHeT"
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360 c.— Pexxum moctyma: http://www.iprbookshop.ru/11998.— 3BC «IPRbooks», mo mapoiio
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Eropos IO.H. MetpoJiorus 1 TeXHHUECKHE U3MEpEHHs [ DIEKTPOHHBIH pecypc]: COOpPHHK TECTOBBIX 33JJaHUM 110
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buceposa B.A., lemunosa H.B., fIkopeBa A.C.— DnexTpoH. TekcToBble nanHbie.— CapaToB: Hayunas xuura,
2012.— 159 c.— Pexum nocryna: http://www.iprbookshop.ru/8207.— 3BC «IPRbooks», no napouto
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®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKHUE YKA3ZAHUSA

JJIS OPraHU3alMH CAMOCTOSITEILHOM PadoThI
M0 TUCIIATIIINHE
«CucreMsbl yyeTa noTpeOJICHUS DJIEKTPOIHEPTHUI
TUTSE 00YJarOIIMUXCS TI0 HAIIPABICHUIO TTOATOTOBKU
11.03.02 «MTH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M»
Hamnpasnennocts (nmpoduib) « MH)OKOMMYHUKAITMOHHBIE TEXHOJIOTUHA 0OBEKTOB
DHEPTETUKI



Meroanueckue yka3zaHus 1Mo AUCIUIUIMHE « CHCTeMBbl yueTa moTpeOaeHus
ANIEKTPOIHEPTUM» COAEPKAT 3aaHUsl IJI CTYJAECHTOB, HEOOXOIUMBIE IS
OpraHU3aIliyd CaMOCTOATEIIBHOU pabOThI.

[TpopaboTka mpeaIoKEHHBIX 3aJJaHUK MO3BOJIUT CTyACHTaM IPUOOPECTH
HEO0OXOIMMbIC 3HAHUS B 00JACTH M3y4aeMOM TUCIUILTNHBI.

[Ipennasnauensl g ooydaronuxcs HanpasieHus 11.03.02
«MH(DOKOMMYHUKAITMOHHBIE TEXHOJOTHH M CUCTEMBI CBSI3K». HanpaBpineHHOCTh
(mpoduiip) «MHYOKOMMYHUKAITMOHHBIE TEXHOJIOTHH 0OBEKTOB YHEPTETHKIY



COJEPKAHUE

BBenenue

. O01as xapakTepUCTHKA CAMOCTOATEIBHOU PabOThI

. KouTponbHbIe TOYKK U BUABI OTYETHOCTH 110 HUM

. MeToaudecke peKOMEHIalluy 110 U3YYCHHUIO TEOPETUIECKOr0 MaTepuana
. MeTonuyecke peKOMEeHIalliy 10 MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM
. MeToaudecke peKkoOMEeHIalliy 10 MTOATOTOBKE JOKIIaaa

. MeTonuyeckue peKoOMEHAalHHU 0 MOATOTOBKE K TECTUPOBAHUIO

. MeTomudeckne peKOMEH/IalliY TI0 BBITIOJTHEHUIO KOHTPOJIBLHON PabOThI

. MeToauyecke peKoOMEeHIalliy 0 MOATOTOBKE K 3a4eTy

CHHcok peKOMEHTyeMbIX HH(POPMAIIMOHHBIX HCTOYHUKOB
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BBEJAEHUE

Ilenp MeTOOMUYECKMX YKa3aHUM — OKa3aTh IIOMOIIb CTYAEHTaM B OCBOCHMH Kypca
«Cuctembl yueTa oTpeOIeHUs FIEKTPOIHEPT UM,

JlaHHBIE METOIMYECKHUE YKa3aHUs HAIpaBJIeHbl Ha CUCTEMATU3UPOBAHHOE U JIOTMYECKU
MOCJIEIOBATEIbHOE ~ M3YYEHHE  TEOPETHYECKHUX  BOINPOCOB, CBA3AHHBIX C  IPOEKTHOM
NeSITEIbHOCTBIO, C MOCIEIYIOIUM 3aKpEIUIEHUEM MaTepHaia IpHU BBITOJHEHUH MPAKTHYECKUX
paboT, NOArOTOBKH pedepaToB, TOKIAI0B, IPE3CHTALUH.

Ilepen Hauanom Kypca 1e1eco00pa3HO 03HAKOMMUTBCSA CO CTPYKTYPOH IUCLMILIMHBI Ha
OCHOBAHMHU MPOTPaMMBbI, a TAKXKE C IOCIEAOBATEILHOCTRIO M3YyUeHHUs] TeM U ux odbemom. C
LEJIBI0  ONTUMAJIbHONH CaMOOpraHM3allud HEOOXOJUMO COINOCTaBUTh 3Ty HHGOpMALUI0 C
rpaduKOM 3aHATUH M BBIIBUTH HamOoJee 3aTpaTHbIC MO BPEMEHH M OOBEMY TEMBbI, YTOOBI
3apaHee ONpelenuTh i ce0s nepuo/ibl 00bEMHBIX 3aaHUH.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJIbHOM PABOTHI

Llesnbt0 OCBOCHUS TUCIMILIMHBI  SIBISCTCS M3YyYCHHE CTYIECHTaMU OOIIUX MPUHIIMIIOB
MOCTPOCHHUS CHUCTEM TEJIEKOMMYHHMKAIIMKA, WX OCHOBHBIX IIapaMETpOB U TpeOOBaHMIA,
NPEIbIBISEMBIX K HUIM WH()OKOMMYHUKAITMOHHOW amnmapaTypoi, a Tak)Ke W3y4eHUE MPUHIIHIIA
JIEMCTBUS U CIIOCOOOB pean3aliil yCTPOMCTB, BXOISIIINX B COCTAB CUCTEM TEIEKOMMYHHKAIIUNA
U MEPCICKTUB UX PA3BUTHUS, MPUMEHUTEIHHO K SHEPTETHUECKUM OOBEKTaM.

B pe3ynbrare ocBOCHUS JaHHOH AMCHUIUIMHBI (POPMUPYIOTCS CIEAYIONINE KOMITETCHIIUU
y o0yyaromierocs:

[IK-3.1: Hcnonp3yer B cBoell pabOTe HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIIHIO,
TpeOOBaHUSI TEXHUYECKHX PErIAMEHTOB, MEXKIYHApPOJHbIC W HAI[MOHAJIbHBIC CTaHJApPThl B
00J1aCTH KaueCTBEHHBIX ITOKa3aTesieil paboThl 000PYAOBaHMS CO-TOBOW CBSI3H.

CamocrtositenbHast pabora mno gucuuminHe «CucTeMbl  ydeTra  MOTpeOsieHus
AIIEKTPOIHEPTUN» BBITIOIHIETCS C HENBIO MOYYSHHs M 3aKPETICHUs] 3HaHUH, PHOOPETEHHBIX
IpU U3yYEHUH TEOPETUYECKOTO MaTepuaa.

2. KOHTPOJIBHBIE TOYKH 1 BU/Ibl OTYETHOCTHU 11O HUM

KoHTposib kadecTBa M CpPOKOB M3yU€HHE TEM JIEKLIUN BBIMOIHIETCS B COOTBETCTBUU C
yueOHbIM rpadukom. Opopmiisercs B BUJe KOHCIEKTUPOBAHUS TEKCTA.

KoHTposib kauecTBa U CPOKOB BBINOJHEHHS MPAKTUUECKUX 3a/laHUN OCYILECTBIISIETCS B
COOTBETCTBUM € yueOHBIM rpadukoM. OPopmiisieTcss B COOTBETCTBUH € 3aJaHUEM.

KonTpons kadecTBa caaud AOKIaJa OCYIIECTBIISETCS B COOTBETCTBHM C Y4EOHBIM
rpapukom. OpopmiIseTcst B COOTBETCTBUU C 3aJaHHEM.

VYcneBaeMoCTh CTYJIEHTOB OLIEHMBAETCSl B XOJ€ TEKYILIEro KOHTPOJIS U NMPOMEXYTOUHOMN
aTTECTALlNN.

3. METOAUMYECKHUE PEKOMEHJIAIIUU 110 U3YUYEHUIO TEOPETUYECKOI'O
MATEPHUAJIA

N3yuenne mo00ro paszzena Wi TeMbI ClieAyeT HaunHATh C 03HAKOMJICHHS C BOIPOCaMHU
IUIaHa HU3y4eHUs TeMbl. TeopeTnyeckuil MaTepual MpeacTaBiseT co00il KOHCHEKT JIEKLUH,
coJepKalii HeoOXoMuMbIN Habop yTBep:kIeHUi U ¢opmyn (0e3 neTanbHBIX HMOApoOHOCTEN),
HO ¢ TOJApOOHBIM OOOCHOBaHHMEM WX HWCIIOJIB30BAaHUS TPU PEHICHWH KOHKPETHBIX 3amad. [Ipm
U3y4eHHUH Marepuajga HeoO0XOJMMO TIOMHUMO JICKIIMOHHBIX MAaTepHalioB  HUCIOJIb30BaTh
PEKOMEH/IyeMYI0 OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy [UIS JYYIIero YCBOCHUS
MmarepHaa.

OcBamBaTh TEOPHUIO CIEAYeT B COOTBETCTBHHM C TOW IOCIIEAOBATEIBHOCTHIO, KOTOpAs
npejcTaBieHa B IJIaHe JeKIuU. Metoauka paboThl ¢ TUTEpaTypoil mpeaycMaTpuBaeT BelIeHUE

4



3alMCcH MPOYNTAHHOTO B BUJIE IUIaHA - KOHCIIEKTA, OTIOPHOI'O KOHCIIEKTA. DTO MO3BOJIMT CIENATh
3HaHHUS CUCTEMHBIMH, 3a()MKCUPOBATh U 3aKPEMUTh UX B MaMSTH.

JUis ycHEemHOro OCBOEHUS IUCUUIUIMHBI, HEOOXOJUMO CaMOCTOSITEIBHO JETAJIBHO
U3YYUTh NPEJCTABICHHbIE TEMbl [0 PEKOMEHAYEeMBbIM HCTOYHUKaM uHpopManuu. Ilpu
NOArOTOBKE K 3aHATHUAM CIEAYeT pPYKOBOJACTBOBAaTbCA YKa3aHUSIMHM M PEKOMEHIALUSIMU
npernojaBarTesisi, UCIOJIb30BaTh OCHOBHYIO JUTEPATypy M3 IMpeACTaBICHHOro UM crhucka. Jlis
HanOonee TIyOOKOrO OCBOCHHUS JUCHHMIUIMHBI PEKOMEHAYETCs H3y4daTb JIUTEpaTypy,
0003HaYEHHYIO KaK «IOIMOJHUTEIbHASH B pecTaBieHHOM criucke B PT1JI.

Bonpoch! 1J1s1 NOATOTOBKU K YCTHOMY ONPOCY TEeKYIIero KOHTPOJIA

1.0651acTh NpUMEHEHMS, HA3HAYCHHE U 3a/1a4M ONEpaTUBHO-IUCIIETYEPCKOrO YIIPABICHUS U
TEXHUUYECKOT0 KOHTPOJI B CUCTEMAX

3JIEKTPOCHAOKEHHUS.

2.Ha3naueHue aBTOMaTU3UPOBAHHOM CUCTEMBI fucneTdepckoro ynpasieHus (ACLAY) B
JHeprocucTeMax.

3.IlocTpoeHne yCTpOUCTB IUCTIETYEPCKOTO U TEXHOJIOTUUECKOTO YIIPABICHHUS.

4.Cucrembl TeleMEXaHUKH, 0COOEHHOCTH UCIIOIb30BAHUSA, (YHKIIUH, TUIIOBBIE CTPYKTYPBI,
KOH(HUTypaIHu.

5.CucteMmsl TeneynpaBieHus, TeIECUTHAIU3alUU U TeIeperyIupOBaHus.

6.YpoBHEBas CTPYKTYpa MOJIEJIEH CUCTEMBI ITepeiayl JaHHBIX U CUCTEMBbI TE€JIEMEXaHUKH.
7.Crioco0bl pa3ziesieHHs KaHaJIOB M CUTHAJIOB.

8.Kanasel cBsi31 110 (PU3NIECKUM TPOBOJHBIM JIMHUSM CBSI3H, 110 JIMHHUSM DJIEKTPONEpeaayH.
9.KaHnaJibl TeneMexaHuKHU M0 pacHpeeTUTeIbHbIM 3JEKTPUIECKUM CETSM.
10.Tenemexannueckue KOMIUIEKCHI, 00111asi XapaKTePUCTHKA.

11.MukporponeccopHble KOMIUIEKChI TeIEMEXaHUKH.

12.0to0pakeHne TereMexaHnuecKoi nHPOpMaInu.

13.Mo3anuHble AUCIETUYEPCKUE IUThI, MHOTO3KPAaHHBIE CUCTEMbI, KOHCTPYKIIMHU, IPUHIIMIIBI
yIpaBieHUsI.

14.Cucremsl c6opa, 00pabOTKHU U Nepeauu TeJeMexaHndeckoil HH(popMarum.
15.Annapatypa oroOpakeHus TeleMexaHnueckoi nHpopMaluu. AnmnapaTypa TeJIeMeXaHuKH ¢
AJIEMEHTaMH ONTOBOJIOKOHHON TEXHUKH.

Kpurepun oneHkn ycTHOrO0 onpoca

[TonHOTa OTBETA HA MOCTABIEHHBIN BOIIPOC, YMEHUE UCTIOIb30BATh TEPMUHBI, TPUBOJAUTH
[IPUMEpBL, AEaTh BBIBOBI.

3a kaxaplil 070K B cyMMe OOy4aromuics JOJDKEH MOJydyuTh 25 0ayioB, U3 HUX 5 — 3a
MOCCIIICHNE 3aHSITHH, 5 - DBelllogHEeHWE OMONHUTEIBHBIX 3aJaHui  (TOKJIAJ, CTaThs,
npe3eHTanus ), 10 — 3a BBIMOJTHEHHE TECTOBBIX 3a/IaHUH, 5 — 3a 3aIUTY JTa00PATOPHBIX padboOT

Kpurepuu nosnyueHus oleHKH:

- pe3ynbTar, CoJAep Kalluil MOJHBIA MPABWIbHBIA OTBET — MAaKCUMAJIbHOE KOJIMYECTBO
0aJoB;

- pe3yNbTaT, COJICpXKAIIUi HETONHBI NpPaBUIBHBIA OTBET (CTENEHb MOTHOTHI
otBeTa — Oomee 60%) wim OTBET, COACpKANIUK HE3HAYUTEIbHBIE HETOYHOCTH— 75% OT
MaKCHMaJIbHOTO KOJMYECTBa OAIIIOB;

pe3ynbTaT, coAepKalluii HENMOJHBIM MPaBUIbHBIN OTBET (CTENEHb MOJHOTH OTBETA — OT
30 1o 60%) unm OTBET, colep:KalllUii 3HAYUTEIbHbIE HETOYHOCTH -40 % OT MakCMMaIbHOTO
KOJIMYEeCTBa 0ajIjIoB;

- pe3ynbTaT, COAEp KalIMii HEMOJIHBIM MPaBWIbHBIA OTBET (CTENEHb MOJHOTHI OTBETA —
menee 30%), HempaBWIIBHBIN OTBET (OTBET HE TIO CYIIECTBY 3a/IaHUs) WM OTCyTCcTBUE OTBeTa — 0
% OT MakCHUMaJIbHOI'O KOJMYECTBa OaJlIOB.



4. METOAUYECKHUE PEKOMEHJALIIMHA ITO ITIOATI'OTOBKE K IPAKTUYECKHUM
3AHATUAM

[Ipouiecc MOATOTOBKU K MPAaKTUYECKUM (CEMHUHAPCKUM) 3aHITHSIM BKIIOYAET H3y4eHUE
HOPMAaTUBHBIX  JOKYMEHTOB, O0s3aTe€IbHOW W  JOMOJHUTEIBHOM  JIUTEPATyphl IO
paccMaTpuBaeMoOMy BOMPOCY.

Henocpencreennoe MIPOBEJICHUE MPAaKTUYECKOTO (cemuHapckoro) 3aHATUSA
MpeJIoJiaraer:

- MHJIMBUTyaJbHBIC BHICTYIJICHUS CTYJIEHTOB C COOOIICHUSAMH IO KAaKOMY-THOO BOIIPOCY
M3y4aeMOU TEMBl;

- (poHTaTBEHOE 00CYXKIEHNE paccMaTpPUBAEMON TTPOOJIEMBI, 0000IIEHNUS U BBIBOIBL;

- pelleHre 3a1a4 U yIpaXHEHU 1o 00pasily;

- pellieHre BApUAHTHBIX 33]1a4 U yIPAKHCHHUIA;

- pellieHre CUTYAI[MOHHBIX ITPOU3BOJICTBEHHBIX (MPOQecCHOHANBHBIX) 3a1a4;

- TPOSKTHPOBAaHWE W  MOJCIMPOBAHME  PAa3HBIX BUJOB M  KOMIIOHCHTOB
npohecCuOHANBHOM NeSTeNbHOCTH.

[Ipomecc MOATOTOBKU K MPAKTHYECKUM (CEMUHAPCKUM) 3aHITHSIM BKIIFOYACT H3ydCHUE
HOPMATUBHBIX  JOKYMEHTOB, O0S3aTe€lbHOW W  JOMOJHUTEIBHOW  JUTEpaTyphl IO
paccmMaTpuBaeMoMy BOIPOCY.

5. METOAUYECKHUE PEKOMEHJIALIUM 110 TIOATOTOBKE JOKJIAJIA

K camocrositensHOM paboTe OTHOCHTCS HAaNMCaHWE M 3aluTa JoKiana B cemectpe. [loaroroBka
JIOKJIala 10  JUCUMUIUIMHE  «ABTOMaTH3MpOBaHHas CHUCTEMa KOMMEpPYECKOTO  ydera
AIIEKTPOIHEPTUM» - OJMH W3 OCHOBHBIX JTaloOB Y4€OHOro mporecca B OOy4EHUH CTYACHTOB,
KOTOPBIM ~ HEOOXOAMMO HPUOOPECTH  HABBIKM  CaMOCTOSATENBHOTO  HCCIEAOBAaHUS U
NpPEICTaBICHUS €ro pe3yibTaToB. TeMa BBIOMpAETCS CTYIAEHTOM CaMOCTOSITEIBHO —II0
COIJIACOBAHUIO C MPEToAaBaTelieM.

[IpuMepHBIE TEMBI JOKIJIAA:
1.0651acTh NmpUMEHEHMsI, Ha3HAuY€HHE U 3aJjauyd OIEPaTUBHO-IMCIETYEPCKOrO YIPABICHUS U
TEXHUUYECKOT0 KOHTPOJI B CUCTEMAX
AIIEKTPOCHAOKECHHSI.
2.Ha3naueHue aBTOMaTU3MPOBAaHHOM cHUCTEeMbl aucneruepckoro ympasieHus (ACHY) B
IHEProcucTeMax.
3.IlocTpoeHne ycTpolCTB JUCTIETUEPCKOTO U TEXHOJIOTMUECKOTO YIIPaBICHHUS.
4.Cucrembl TeleMEXaHUKH, 0COOEHHOCTH UCIIONb30BaHMs, (YHKIIUHU, TUTIOBBIE CTPYKTYPHI,
KOH(UTypaluu.
5.CucteMsl TeNEyNpaBIeHNs, TEIECUTHAIN3ALNN U TEJIEPEryIUpOBaHUsI.
6.YpoBHEBas CTPYKTYypa MOJIENIEH CHUCTEMBI ITepeiaul JaHHBIX U CUCTEMBbI T€JIEMEXaHUKH.
7.Crioco6b! pa3zienieHus KaHaIOB U CUTHAJIOB.
8.KaHnabl cBs3M 110 GU3NYECKUM MPOBOJHBIM JIMHUAM CBSI3U, IO JIUHUSIM 3JIEKTPONEpEIauH.
9.Kanansl TeneMexaHUKHU N0 PaclpeAeIUTENbHBIM JIEKTPUIECKUM CETSM.
10.Tenemexanndeckre KOMIUIEKCHI, O0IIasi XapaKTepHUCTHKA.
11.MuxpormnponeccopHble KOMIUIEKCHI TEIEMEXaHUKH.
12.0T106pakeHue TeneMexaHn4ecko nupopmamuu.
13.Mo3anuHble IUCIETYEPCKUE IIUTHI, MHOTOPKPAHHBIE CHUCTEMBI, KOHCTPYKLHH, TPUHIIMIIBI
yIpaBIeHUSI.
14.Cuctemsl c6opa, 00pabOTKH U Mepeauu TeJeMexaHndeckoi HHpopMaIum.
15.Annapatypa otobpakeHUs TelleMexaHnueckoil nHpopManuu. AnmnapaTypa TeleMeXaHUKH C
AJIEMEHTaMH ONTOBOJIOKOHHOHN TEXHUKHU.



O01mme pekoMeHIAIUM 110 MOATOTOBKE I0KJIaAa

JlokJaz OJKEeH BKIIIOYaTh B ce0sl BBEICHUE, OCHOBHYIO YacTh U 3aKJIIOUCHHE.

Bo BBenmeHuum HEOOXOAMMO OTpPa3UTh OOOCHOBAHHME AKTYAIbHOCTH BBIOPAHHON TEMBI,
KpaTKoe OMHMCAaHUE TEKYIIET0 COCTOSHHUS MpOoOJIeMbl. B HEM CTyIeHT AOJDKEH yKas3aThb Ielb U
3aa4i paboThl, OOBEKT MUCCIEA0BAHUS, SJIEMEHTHI HOBU3HBI, BBEJCHHBIE B MIPOLIECCE HATUCAHUS
pabotel. HeoOXxonmmMo mepednciuTh MpoOJIeMbl, KOTOPHIE JOJDKHBI OBITH pEIIeHBl B paMKax
BBIOPAHHOW TEMBI.

OcHoOBHasi yacTh JOKJIaAa JOJDKHA COJEpXKaTh BOMPOCHI, MPEIyCMOTPEHHbBIE B IUIaHE
paboTsl. B Heil He06X0AUMO OTpPa3uTh TEOPETUUYECKUE OCHOBBI, PACKPHIBAIOIIUE CYTh MPOOIEMBI,
NPOAHAJIM3UPOBATh COOpPAHHBIE MaTEPUANbI, XapaKTEPHU3YIOIIME MPAKTHUYECKYI0 CTOPOHY
o0BbeKTa HCCIeAOBaHUA. JTOT pa3fesl MOXKET cojaepkarb paboune TaOIUIBL, JUArpamMmbl
(ImarpaMMBbl U JPYTHE MaTEPHUATIBL.

B 3akimoueHue HeOOXOIMMO OTpPa3UTh BBIBOJALI M MPEAJIOKEHUS, IOJIyYCHHbIE B
pe3ynbTaTe npeAblayIei paboTel. OHU TOJKHBI OBITH C(HOPMYITUPOBAHBI Y€TKO U TOUYKH.

Crucok nuTepaTypbl BKIIOUYAeT B ali)aBUTHOM MOPSAKE CIHCOK COBPEMEHHBIX 3aKOHOB U
HOPMAaTUBHBIX  aKTOB, COOTBETCTBYIOIICH HAy4yHOW JIUTEpaTyphl, HAy4YHBIX  paldorT,
CTAaTHCTUYECKUX COOPHUKOB U IPYIMX UCTOYHUKOB, BBIMYIIEHHBIX HE pAHEE ISITH JIET.

Odopmiienue 10K/Ia12 U NOPSAAOK 3ALUTHI

O6beM paboTel — 4-7 cTpaHUI] IPOHYMEPOBAHHOTO KOMIIBIOTEPHOTO TEKCTa, mIpUdT, 14,
uHTepBaN 1,5, mons crangaprHeie. Mimmoctpanuu, ¢ororpaduu, pucyHkH, TpaduKu, KOTOPHIE
MOSIBJISIFOTCS] HA TEKCTE, IOJKHBI OBITH TPOHYMEPOBAHBI.

BoinonHeHHbl  OKIIa TpoBepsieTcs npenojaBatesnieM. Ecium  goknman  ogopmiieH
COIJIACHO TpEIbSIBISIEMbIM TpeOOBaHUAM, TO paboTa JOMycKaeTcs K 3alluTe, O YeM
npernojaBaTesieM JeNalTcs 3alicu Ha TUTYJIbHOM JjMcTe paboTel. Ecim nokman umeer
OTpULIATENIbHBIM OT3bIB, TO JIOKYMEHT BO3BpallaeTcsi Ha JA0padOTKy C MOCIEAYIOUIUM
NPEJCTAaBICHUEM O €T0 MOBTOPHOM PAaCCMOTPEHHUHU.

TpebyeMmslii ypoBeHb OpurnHaibHOCTH HEe MeHee 50%.

JloKnamel MOTYT CONPOBOYKAATHCS NPE3CHTAIMEH, OTPaXKarollel OCHOBHBIE MOMEHTHI
BBITIOJTHEHHOT'O UCCIIEJIOBAHMUS.

Kpurepun oueHku gokJjianga

Kpurepuit IToxa3zarens MakcumanbsHoe
OLIEHKHU pedepara KOJINYEeCTBO 0aJIJIOB
1.CTeneHb packphITHs | - COOTBETCTBHUE COAEpKAHUS TeMe pedepara; 1
CYIIHOCTH IPOOJIEeMBbl | - TIOJHOTa M IIyOWHA PAaCKPBITUS OCHOBHBIX 1
MOHSTHH MTPOOIIEMBI;
- yMmMeHue paloTaTh C  JIUTEpaTypoH, 1
CHCTEMATH3HpPOBaTh W  CTPYKTYpUPOBAThH
MaTepual; 1
- yMEHHE 000011aTh, COTIOCTAaBIIATH
pa3iIuyHbIe TOYKHU 3peHHs o 1
paccMaTpuBaeMOMY BOTIPOCY;
- apryMEHTUpPOBaTh OCHOBHBIE TOJOXKECHUS U 1
BBIBO/IBI;
- yMEHHE UYeTKO MU  0OOCHOBaHHO 2
(hopmyupOoBaTh BBIBOJIBL;
- CaMOCTOSITENIBHOCTh,  CHOCOOHOCTH K
OTIpeNIeJICHUI0 COOCTBEHHOW TO3WUIUU  TIO
npobjeMe M K NPaKTUYECKOM aJanTanuu
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Martepuana
2.Cobmonenue - IPaBHJILHOCTh U aKKYPaTHOCTb O0(OPMIICHUS 1
TpeboBaHUH no | pedepara
oopmuenuro -TOYHOCTh B IUTHUPOBAHUH U YKa3aHHUH 1
HCTOYHUKA TEKCTOBOTO (pparmMeHTa,
- cobmogeHue TpeOOBaHUI K 00beMy W 1
CTpYKType pedepara;
- TPAMOTHOCTH U KYJIbTypa U3JI0KEHUS 1
3.YpoBeHb  3alUTHI | - IOKJIAJ] CTPYKTYPUPOBAH, PACKPHIBAET TEMY 1
pedepata - JaHbl TPaBUIbHBIC, APTYMEHTHUPOBAHHBIC 2
OTBETHI HA YTOUYHSIOIINE BOIIPOCHI
- Cllaidabl TPEACTAaBICHbl B  JIOTUYECKOMU 1
MOCIIEZI0BATEIHLHOCTH u odopmiieHue
MpE3EHTALNH; 1
- KOJIMYECTBO ciiaiigoB He Ooiee 10
MaxkcruMaabHOE KOJIMYECTBO OalsIoB 17

Jlis TOATOTOBKM TMpe3eHTaluu K 3amwure pedeparta, obydaromemycss HEOOXOAMMO
ucnonb3oBats PowerPoint. KonndecTBo ciaiiioB npe3eHTalMu K 3aimre pedepara — He Oosee
10.

MaxkcruManbHOE KOJIMYECTBO OayljIoB, KOTOpOE OOYyYaromMiicsi MOXKET IOJy4uTh 3a
MOJATOTOBKY pedepara U Mpe3eHTaluu K Hemy cocTaBisgeT 17 6amioB. bamisl yuuThIBaloTcs B
IIPOLIECCE MPOBEIECHUS TEKYILIETO KOHTPOJISL.

17 6amioB — OlleHKa «OTIUYHOY;

12-16 GayoB — OIIEHKA «XOPOIIOY;

8-11 6anioB — OlEHKA «YJOBJIETBOPUTEIHLHO»

Memnee 8 6a10B — OLIEHKA «HEY10BIETBOPUTEIHLHO.

6. METOAUYECKHUE PEKOMEHIAIWHA 11O NIOATI'OTOBKE K TECTUPOBAHUIO

VYcneniHoe BBIMOJHEHHE TECTOBBIX 33JaHUN  SBISETCS HEOOXOIUMBIM  YCIOBUEM
WUTOTOBOM TOJIOKUTEIFHON OIEHKHM B COOTBETCTBHHM C PEUTHHTOBOM CHCTEMOW OOy4deHHS.
BeimonHeHne TECTOBBIX 3aJaHUIl NMPENOCTABIAET CTYACHTaM BO3MOYKHOCTb CaMOCTOSITENIBHO
KOHTPOJIMPOBAaTh YpOBEHb CBOMX 3HaHUM, OOHapyXHUBaTh MPOOENbl B 3HAHUSAX U NPUHUMATD
MEpBl M0 UX JUKBHAAaUUU. PopmMa HU3IO0KEHUS TECTOBBIX 3aJaHMH IO3BOJISIET 3aKPENUTh U
BOCCTAaHOBUTh B NaMsTH NPOIHAECHHBIN Marepuan. TecToBble 3a/laHUsl OXBATHIBAIOT OCHOBHBIE
BONpPOCHl N0 JaucHumimHe «CHCTeMbl IUCHETYEPCKOTo YIpaBieHUs W cOopa JaHHBIX Ha
00BEKTaX SHEPTreTUKNY.

VY cryneHTa ecTh BO3MOXHOCTb BBIOOpPAa MpPAaBUIBHOIO OTBETAa MM HECKOJIBKHX
IPaBWIbHBIX OTBETOB M3 4MCJA MPEAJIOKEHHBIX BapHaHTOB. [l BBINIOJIHEHUS TECTOBBIX
3alaHuil  CTYAEHTBHI JOJDKHBI M3YYWUTb JIEKIIMOHHBIM MaTepuana IO TEME, COOTBETCTBYIOILIUE
pazzenbl y4eOHHUKOB, yUeOHBIX TOCOOUHN U IPYTrUX HCTOYHUKOB.

KOHTpOIBbHBIN TECT BBINOIHIETCS CTYJEHTAMH CAMOCTOSITEIIBHO BO BpPEMsI CEMHUHAPCKUX
3aHSATHI.

IIpuMep TecTOBOIO 3a1aHUA

Br16epuTe 01H MM HECKOJIBKO MPAaBUIBHBIX OTBETOB!

1. OcHOBHBIE 37€MEHTHI IEKTPUUECKOH 1IETIH:

a) CONPOTHBIICHUE;

0) EeMKOCTb;

B) UICTOYHUK IUTAHUS;

r) TenedoH



Kpurepun oueHuBaHusI KOMIIeTEHIM I

OlneHKa «OTJIMYHO» BBICTABISETCA CTYACHTY, €CJIM KOJUYECTBO IMPABUIBHBIX OTBETOB
Ha TECTOBBIE 3aaHus npesbiaet 90 %.

O1eHKa «XOpOIII0» BBICTABISETCS CTYACHTY, €CJIU KOJIUYECTBO MPABWIBHBIX OTBETOB Ha
TecToBbIe 3afanus npesbimaeT 70 %).

OueHka  «yJOBJIETBOPUTEIBHO»  BBICTABJISETCS  CTYIEHTY, €CJIH  KOJHMYECTBO
MPAaBUJIbHBIX OTBETOB HAa TECTOBBIE 3aaHus MpeBbIaeT 50 %).

OueHka «HEYIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYACHTY, €CJIM  KOJHUYECTBO
MpaBWIbHBIX OTBETOB Ha TECTOBble 3afaHusi cocTraBiser MeHee 50 %, aub0 OTBETHI
3aMMCTBOBAHBI.

OdopmiieHue 0TBETOB HA TeCThI

OTtBeThl Ha TECTHI OOPMIISIOTCS HA CTYACHTOM Ha OTJECIIBHOM JIUCTE CAMOCTOSITEIBLHO.
B nmpasom yriy npoctaBisiercs MO u rpymnma, ganee cienyeT HOMEP TecTa M BBIOpaHHBIN
BAapUAHT OTBETA.

7. METOJJUYECKHWE PEKOMEHJIAIIMY 11O BBIIIOJTHEHUIO KOHTPOJIbHOM
PABOTbBI

Kontponbnast pabora, kak ojgHa U3 (OpPM OLIEHKHM YpPOBHSI MOATOTOBKU CTYIIEHTOB,
CTaBUT CBOEW IIENBI0 3aKpEIUICHUE TEOPETHUECKUX 3HAHUM, MOJYYEHHBIX CTYIACHTaMU B
Mpollecce M3Y4YeHUs MAAHHOW IUCHUIUIMHBI, M MPUOOPETEHHEe WMHU HAaBBIKOB MPAKTUYECKOTO
aHanu3a oco0eHHOcTel (YHKIIMOHUPOBAHUS OPraHU3aluil B COBPEMEHHBIX YCIOBHSIX.

BreimonHeHne KOHTPOJIBHOW paboOThl  CHOCOOCTBYET MPUOOPETCHUIO CTYICHTAMH
HABBIKOB CaMOCTOSITENIbHOM padOoThI C MEPBOMCTOUHUKAMH, YU€OHOM, HAYYHON U CIEIUAIbHON
JTUTEPATypOid, YMEHUH BBIJCIATh B HUX TNIABHOE, aHAIM3UPOBATh, 00001IaTh, JTOTHYHO H3JIaraTh
W3YYEHHBII MaTepHuall.

enbio HanucaHusl KOHTPOJIBHOM pabOThI SABJISETCS CO3/1aHUE y CTYAEHTA LIEJIOCTHOTO
BIIEYATIICHUS O MPO(EeCCHOHAIBHOMN NeATeIbHOCTH, YTO CIIOCOOCTBYET BBHIPAOOTKE y CTYIEHTOB
YMEHUSI OPHUEHTHUPOBATHCS B 3aKOHOJATEIHCTBE M CAMOCTOATENIBHO MPUHUMATH PEIICHUS 10
MPaKTUYECKUM CUTYalUsIM; 3aKpEeNUTh 3HAHUS, MOJYYEHHBIE B PE3yJbTATE€ CaMOCTOATEIbHOU
paboThl HAJl Y4EOHBIM MAaTEPUATIOM.

K BbIMOTHEHNIO KOHTPOIBHON pabOTHI CTYAEHTHI MPUCTYMAIOT TOIBKO MOCIE YCBOCHUS
Bcex TeM mnporpamMmbl. KoHTponbpHast paboTa sBISETCS OTYETOM O CaMOCTOSITEILHON padote
CTYJIEHTA.

OdopmiieHne KOHTPOJIbHON PA00THI U MOPSAOK 3ALIUTHI

KonTponbHast paboTta 1oKHA UMETh TUTYJBHBIN JIUCT, TUIaH pabOThI, HEMOCPEACTBEHHO
TEKCT (yCIOBHE 33/1a4 U PELICHHUE).

KoutponbHast paGotra gomkHa  ObITh  akkypaTHO  odopmieHa(dpopmar A4,
MAaIIMHOIMCHBINA TEKCT, pa3mep jeBoro mois 20 MM, npaBoro — 10 MM, BepxHero — 20 Mm,
HIKHero — 20 MM, OoTcTyn KpacHOil crpoku 1,5, mexcrpounslid mHTepBan 1,5, mpudr 14,
TimesNewRoman), uMeTh HyMepauuio CTPaHHUIl U CIUCOK HCIHOJIb30BAHHBIX HCTOYHHMKOB, B
KOTOPOM YKa3bIBalOTCS BCE HCIIOJIb30BAHHBIE JIMTEPATYpHbIE MCTOYHUKH, PACIOJIOKEHHBbIE B
as1(haBUTHOM TOPSIIKE U IPOHYMEPOBAHHBIE.

KontponsHast paboTa mpeiacTaBisieTcs Ha IPOBEPKY IpENoAaBaTeNio, —Jajee
OCYILECTBIISICTCS 3alUTa B BUIE COOECETIOBAHUSI.

Kpurepun oueHnBaHusI KOHTPOJIBLHOM padoThI

VYpoBeHb KauecTBa MHCbMEHHOW KOHTPOJBHOM pPabOTHI CTYyJEHTa OMpeAeNseTcs ¢
UCIIOJIb30BAaHUEM CIIETYIOLIEH CUCTEMBI OLICHOK:
Tabnuua 6 - Kputepun oieHKH KOHTPOJIBHON paboThI

Kpurepun onenkn MakcumanbHoe
KOJINYECTBO 0aJIJIOB




BBIIIOJIHEHUE 3aJaHUH

1 3
2 3
3 3
4 3
5 3
6 2
MaxkcuManbHOE KOJIUYeCTBO 0aIIoB 17

[lo pe3yapTaramMm yCTHOrO oOmpoca IO KOHTPOJBHOUM pabore oOyuarolemycs
BBICTABIISIETCS OLICHKA «3aYTEHOY, WM «HE 3a4TEHOY.

OneHka «3auTeHO0» BBICTABISAETCS 00yUYaIOIEMYCS, €CIIU:

- 0o0yyYaroImuiicsi 3HAaeT W BOCHPOM3BOJUT OCHOBHBIC MOJIOXKECHHUS JIUCIHIIIMHBI B
COOTBETCTBUM C 3aJjaHHEM, MPUMEHSET HX JJs BBIIOJHEHUS THUIIOBOTO 3a/laHus, B KOTOPOM
OYEBHJICH CIIOCO0 pEIIeHUS;

- oOy4aromuiics 1eMOHCTpUpYyeT 0a30Bble 3HAHMS, YMEHUS U HABBIKU, TPUMEHEHHBIC
IIPU BBIIIOJIHEHUH 33JaHUNA KOHTPOJIbHON paboOThI;

- y oOyyaromerocss He UMEETCsl 3aTPyIHEHUN B MCIIOIb30BAHUHM HAYYHO-TIOHITUHHOTO
ammapara B TepPMHHOJIOTAU Kypca, a €CIIH 3aTPYAHECHUS HIMEIOTCS, TO OHM He3HAYUTEIbHBIC;

- Ha JIOTOJIHUTEIbHBIE BOMPOCHI MperoaaBareis 00ydaromuics 1an IpaBUIbHbIE WIN
YaCTHYHO MMPABUJIHHBIC OTBETHI.

Komnerenmus(-u) nin ee (1x) yacth(-u) chopMupoBaHbl Ha 0a30BOM ypoBHE (YPOBEHB
1) (cm. Tabm.).

OrneHka «He 3a4TeHO» CTaBUTCS 00yUaIoIEeMyCsl, eCIIH:

- 00ydJarolMiics MMEET MPEICTaBICHHUE O COJACPKAHWW AMCUUIUIMHBI, HO HE 3HAeT
OCHOBHBIE TIOJIOKEHUS (TeMbl, pa3zenia, 3aKOHa MU T.[.), K KOTOPOMY OTHOCUTCSl 3aJlaHHe, HE
CHOCOOEH BBIMIOJIHUTH 33JaHHE C OYEBHIHBIM PEIICHHWEM, HE BJaJeeT HaBbIKAMH B 00JacTh
M3y4aeMOil TUCIUTIINHBI;

- o0yJaromuiicss He JEMOHCTPUPYET 0a30BbIC 3HAHUS, YMEHHS U HABBIKH, HEOOXOIUMBIE
JUTSI BBITIOJTHEHUS 33JJaHH KOHTPOJIBHON PabOTHI;

- B Tpolecce OTBETa TI0 TEOPETUYECKOMY H MPAKTHYECKOMY MaTepHuany,
coJiepKaleMycsi B BOpocax KOHTPOJIbHOM paboThl, AOMYIIEHB MPUHIUITHATbHBIE OMIUOKU PU
U3JI0KEHUU MaTepuaa.

Komnerenmusi(-u) unu ee (1x) 4yactb(-u) He CHOPMUPOBAHBI.

Kontponbhas pabota, nmpu3HaHHAs HE OTBEYAIOUIEH MPEABSBISIEMBIM TPEOOBAHUSM,
BO3BpAIlaeTCsi CTYACHTY ISl JOpaOOTKH, MPU 3TOM YKA3bIBAIOTCSA €€ HEAOCTaTKU M JAroTCs
pexoMmeHmanuu ISl WX ycrpaHeHus. CTymeHTy TmpeyiaraeTcss C  y4eToM 3aMeuYaHHi
npenoaaBaTelss BTOPUYHO MPEICTaBUTh KOHTPOIBHYIO paboTy BMeCTe ¢ IIepBOi paboTOil.

8. METOAUYECKHUE PEKOMEHIAIIUUA 110 IOAT'OTOBKE K 3AYETY

3auer sBisieTcss POPMOI OIIEHKH KayecTBa OCBOCHHUS 00yYarolMcs 00pa30BaTeIbHON
nporpaMmel o gucuumiauHe. [lo pe3ynpraTam 3adera 00ydaroIeMycsl BBICTABIISETCS OLIEHKA
«3a4TEHO» WIN «HE3AUTECHO.

O1eHKa «3a4TEHO» BBICTABIISIETCS HA 3a4eTe 00y4JaroUMCs, €CIH:

- oOydaromuiics HabpaJl Mo TEeKyIEeMY KOHTPOJIIO HEOOXOIUMbIE U IOCTaTOYHbIE OalIbl
JUTSI BBICTaBJICHUS OIICHKU aBTOMAaTOM;

- oOyyaroImuiicsi 3HAaeT W BOCHPOM3BOJUT OCHOBHBIC MOJOXEHHUS JUCIHIIMHBI B
COOTBETCTBUHU C 3a/laHWEM, MPUMEHSET MX Ul BBIIOJHEHHUS THUIIOBOTO 3aJaHUsl B KOTOPOM
OYEBUJIEH CIIOCOO PEIIeHMUS;
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- o0yyJaronuiicst MpoIeMOHCTPUPOBaAN 0Aa30BbIC 3HAHUS, YMEHHSI M HABBIKU BaYKHEHMIIIHX
pa3fesioB IpOrpaMMBl U COJIEPKaHuUs JIEKIIUOHHOTO KypcCa;

- y oOydJaromerocss He IMEETCsl 3aTPyIHEHUN B HCIIOJIb30BAHUM HAYYHO-TIOHSITUHHOTO
anmnapara B TCpPMUHOJIOTHHU Kypca, a €CIIU 3aTPYAHECHUS HMEIOTCS, TO OHU HE3HAYUTEIIBHBIC,

- Ha JIOTIOJIHUTEJIbHBIE BOIPOCHI MperoiaBaTessi 00yJarommicst Jan MpaBUiIbHbIC WIH
YaCTUYHO NIPaBUJIbHBIE OTBETHI,

Kommerenuust (1) uiam ee 4actb (M) chopMupoBaHbl Ha 6a30BOM ypoBHE (ypoBeHb 1)
(cm. Tabm. 1).

O1eHKa «He 3a4TE€HO0» CTaBUTCS Ha 3a4eTe 00YJarOLHiics, eCIu:

- oOydaroluiics HMMeeT MpeJICTaBlIeHHE O COAEPKAHUU AUCLUUILUIMHBI, HO HE 3HAeT
OCHOBHBIE TIOJIOKEHUS (TEMBI, pa3fesia, 3aKOHa U T.[.), K KOTOPOMY OTHOCUTCS 3a/laHue, He
CHoCOOEH BBINOJIHUTH 33JaHUE C OYEBUIHBIM PEIICHUEM, HE BJIAZICET HaBbIKAMHU IOATOTOBKU
pedeparoB 1 mpe3eHTAM K HUM C TIOMOIIBIO MMPOTPAMMHBIX IPOJYKTOB, HE OPHEHTUPYETCS B
IIPAKTUYECKUHA CHUTyallud, HE 3HACT OCHOBHYIO TEPMHHOJIOTHIO IIPOLIECCOB IPOECKTHUPOBAHMS
IBEMHOTO MTPOU3BOJICTBA;

- UMEIOTCS CYIIECTBEHHbIE MPOOebl B 3HAHUM OCHOBHOI'O MaTepHaja o IporpaMmme
Kypca,

- B IIpolecce OTBETa [0 TEOPETHYECKOMY M IIPaKTHYECKOMY Marepuaiy,
coJiepKalleMycsi B BOIIPOCaxX 3a4€THOrO OuWjeTa, JOMYUIEHbl NPUHIUIHAIbHBIE OLIMOKU INpU
U3JI0)KEHUU MaTepuala;

- UIMEIOTCS CUCTEMATUYECKHE MPONYCKU 00yYaromMiics JEKIMOHHbBIX, IPAKTUUECKUX U
71a00paTOPHBIX 3aHATHIA IO HEYBAXKUTEIbHBIM IPUUUHAM;

- BO BpeMsI TEKYILEro KOHTPOJISI 00ydaromuiicss Habpal HelOCTaTOYHbIE ISl JOMyCKa K
9K3aMeHy (3a4eTy) Oasbl;

- BOBpeMsI HE TOATOTOBWJI OTYET MO MPAKTHUYECKUM U J1a0OpaTOpHBIM padoTam,
npenycmorpeHusM PIIJI.

Komnerennus(u) unu ee yacts (1) He CPOPMHUPOBAHBI.

CIIMCOK PEKOMEHAYEMbBIX TH®POPMAIMOHHBIX NCTOYHHUKOB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHHUE JUCHUIIIUHBI (MOAY JIST)

6.1. Pexomenayemas urepatypa

6.1.1. OcHoBHas IUTEPaTYpa

ABTOpBI, COCTABUTEIH 3ariaBue UsparenscTBo, Tox | Ampec
JI1.1 |B.. Mupusriii, HW. |TIpukiamHas MeTposioTus: yaeGHO€e ocodune , 2012 https://ntb.
MakapoBa donstu.ru/c
ontent/prik

ladnaya-
metrologiy
a

ABTOpBI, cocTaBUTENHM [3arinaBue WznarenscTBo, rox Anpec
JI1.2 [T.A. Cxopuk, HA.  [MeTtponoruueckoe obecriedeHue, CTanIapTU3alus, , 2013 https://ntb.
Crpaxosa, H.U. cepTuduUKalys 1 FKCIepTH3a: ydebHoe mocodue donstu.ru/c
Tankuna ontent/metr
ologichesk

oe-

obespeche
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JI1.3 |Kaitrnosa B. H., MeTtposorus, CTaHIapTH3AIMS ¥ CEPTUHHKAIIHSL. , 2015 http://e.lan
I'pebnesa T. H., ITpakTHKyM book.com/
Tecnenko E. B., books/elem
Kynukosa E. A. ent.php?

pll_id=61
361

JI1.4 |Bunorpamosa A. A., |3akoHoJaTelbHAst METPOJIOTHSL: YueOHOe Tocobue , 2018 https://e.la

Vmakos U. E. nbook.com
/book/1068
74

J1.5 [Tony6, O.B,, CrangapTu3zanus, METpOJorus U cepTuduKanus: Capatos: http:/iwww
Cypxos, 1. B., yuebHOe mocobue Bysosckoe .iprbooksh
ITo3naskoBCckmii, B. M. obGpasosanue, 2014 |op.ru/4151.

html

JI1.6 |IIymoskuw, A. I1., MeTposiorus U pagnon3MepeHns: yaebHoe mocobue Tam00B: http://www
ITanactoxk, 1O. H. TamOGoBcKkuit .iprbooksh

rOCy/IapCTBEHHBINM | Op.ru/6411
TEXHUYECKUH 3.html
yauBepcuteT, DbC
ACB, 2011
6.1.2. lonoJHUTeIbHAS JIUTEpPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron Anpec

JI2.1 |Acraiikun, A. 1., MeTpoJtorus ¥ panou3MepeHust: yaeOHoe mocooue Capos: Poccuiickuii | http://www
ITomaskos, A. I1., (henepanbHbIii .iprbooksh
Iepbax, 0. I1., SITEPHBIN eHTp — | 0p.ru/1844
Acraiikun, A. U. BHUHDD, 2010 0.html

JI2.2 |JTrotukos U. B., MeTpoJtoTHs ¥ paTHOU3MEPEHHS: YIEOHUK Kpacnospck: https://bibli
@owmuH A. H., Cubupckuit oclub.ru/in
Jleycenxo B. A., (henepanbHbIH dex.php?
Buxkropos 1. C., YHUBEPCUTET page=book
®duonos A. A. (CdY), 2016 &id=4973

46
6.1.3. MeTtonnueckue pa3padoTku
ABTOPBI, COCTABHTEIH 3arnaBue WznatenscTBO, TOx | Anmpec

JI3.1 |AI'TY; coct. A.T. PykoBoacTBO /ISt perioaBaresieii mo opranu3aiuu - (Poctos w//1.: U] https://ntb.

CarnoxH1KOBa IUIAHUPOBAHUIO PA3INYHbIX BUI0B 3aHATHHA U AI'TY, 2018 donstu.ru/c
CaMOCTOATENIbHOM paboThl 00y4aromuxcs B JJoHCKOM ontent/ruko
rOCyIapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE: METOM. vodstvo-
yKa3aHus dlya-

prepodavat
eley-po-
organizacii
_I_
planirovani
yu

6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTd ""UHTepHET"

Ol

MeTpoJorust ¥ 3J1eKTPOpaIHON3MEPEHHs B TEICKOMMYHUKAIIMOHHBIX CHCTEMax [ DIIeKTPOHHBIN pecypc]: yueOHoe
nocobue/ C.U. Bopunpko [u ap.].— DnekTpoH. TekcToBble qanHbie.— M.: ['opsiuas aunus - Tenexkom, 2012.—
360 c.— Pexxum mocryna: http://www.iprbookshop.ru/11998.— 3BC «IPRbooks», mo mapoio
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[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOAUYECKHUE YKA3ZAHUA

JUTSL OpTaHU3AIUU CAaMOCTOATEIbHON padOThI
10 IUCIUIUIMHE « ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABIICHUS
TE€XHOJIOTUYECKUMU MPOLIECCAMM
JUIsl CTYICHTOB HaIpaBJIEHUs OJITOTOBKH
11.03.02 NHpoKOMMYHUKAIITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U
npoduis "MHPOKOMMYHUKAITMOHHBIE TEXHOJIOTMH O0BbEKTOB YHEPTETUKH"



MeTtoauyeckue ykazaHus 10 AUCHUIUIMHE «ABTOMATHU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS
TEXHOJIOTUYECKUMHU TIPOLIECCAMU» COJAEP)KAT 3aJaHusl sl CTYACHTOB, HEOOXOIUMBIC JUIS
OpraHHU3aIi CAMOCTOATEIbHONU PabOTHI.

ITpopaboTka mpeIoKEHHBIX 3aaHUil TTO3BOJIUT CTYACHTAM MPUOOPECTH HEOOXOIUMBIE
3HaHUA B 00J1aCTH U3y4aeMON AUCHIUILINHBL.

[Ipeanaznauenbl JUTSt CTYJICHTOB HarpaBJICHUs noaroroBkunll1.03.02
HNupoxoMMyHUKaLIMOHHBIE TEXHOJIOTUU u CUCTEMBbI CBSI3U npoduib
"MHPOKOMMYHUKAITMOHHBIE TEXHOJIOTHHA O0BEKTOB YHEPTEeTHKH "



COJEPKAHME

BBenenue

1. O0mas xapakTepUCTHKA CAaMOCTOATEIHLHOU PaboThI

2. KoHTpobHBIEC TOYKU U BUABI OTYSTHOCTH 110 HUM

3. MeToaudeckrne peKOMEH AU 10 U3YYCHUIO TEOPETUIECKOT0 MaTepuana
4. Meronnyeckue peKOMEHAAIHNH IO MOATOTOBKE K MPAKTHYECKUM 3aHATHSIM
5. MeTtoanieckre peKOMEHIallMH 110 MTOATOTOBKE JOKIIaaa

6. MeToauueckre peKOMEH/IAIUH 110 BBITIOJHEHUIO KOHTPOJILHON paObOThI

7. MeTtoaudeckre peKOMEH/IAllMH 110 MTOATOTOBKE K 3a4eTy

Crucox PECKOMCHAYCMBIX HH(i)OpMaLII/IOHHBIX HUCTOYHUKOB



BBEJAEHUE

Lenp MeTOaMYECKHX YKa3aHMA — OKa3aThb IOMOINb CTYA€HTaM B OCBOGHUHU Kypca
«ABTOMATU3UPOBAHHBIC CUCTEMBI YIIPABICHUS TEXHOJOTUYECKUMH MPOIECCAMU.

JlaHHbIE METOJAMYECKUE YKa3aHHs HaIlpaBJICHbl HA CHCTEMaTU3UPOBAHHOE U JIOTMUYECKU
MOCJIEIOBATEIbHOE U3YyYEHHE OOIIMX 3aKOHOMEpPHOCTEH obOecreueHus] aBTOMAaTH3UPOBAHHBIX
CUCTEM YIPAaBIIEHUS TEXHOJOTMYECKHMMHM IPOILIECCaMU C MOMOUIbIO OOCYKIEHUS MPOOIEMHBIX
BOIIPOCOB TI0 TEME, PEIICHHS MPOOJIIEMHBIX 3a/1a4 U 00CYKACHUS CUTYalUid, TECTOB, IIOATOTOBKU
pedeparos, T0KIAI0B, IPE3CHTAUI.

[lepen Hauanom Kypca 1enecoo0pa3HO 03HAKOMHUTBCSA CO CTPYKTYPOW TUCIMILIMHBI Ha
OCHOBaHUHU MPOTPAMMBI, a TaKXKE C MOCIEI0BATEIbHOCTBIO M3YYEHHUS] TeM U uX oobemom. C
LENBI0 ONTHUMAIbHOW CaMOOpPraHM3allMd HEOOXOJUMO COMNOCTaBHTh 3Ty WH(POpPMALHI0 C
rpadgukoM 3aHATHI M BBIABUTH HanOojee 3aTpaTHbIE 10 BPEMEHH U OObEMY TEMbl, YTOObI
3apaHee OINpeeNIUTh 71l ceOst IepUoIbl 0OBEMHBIX 33 JaHUM.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJIBbHOMN PABOTHI

Ilenpto wW3ydeHUs JUCHUIUIMHBI «ABTOMATH3WPOBAHHBIC CHUCTEMBI  YIIPABJICHHUS
TEXHOJIOTHYECKUMHU  TIpoIleccaMu»  sBIsieTcss  (GopMHpoBaHHME y Oyaymiero OakaiaBpa
CUCTEMATU3UPOBAHHBIX M JIOTHYECKH IOCIIEIOBATEIIBHOIO U3YUEHHUs OOIMIMX 3aKOHOMEPHOCTEH
o0ecrieyeHnsT aBTOMATU3UPOBAHHBIX CHCTEM YIPABICHHS TEXHOJIOTMYECKHMMHU IPOIECCaMU C
MOMOIIBIO OOCYXJICHHSI MPOOJIEMHBIX BOIPOCOB IO TEME, PEIICHHS MPOOJIEMHBIX 3amad U
00CYXJICHUS] CUTYallui, TECTOB, IIOATOTOBKHU peepaToB, JOKIAI0B, TPE3CHTAIIHIA.

[IpumeHeHne MeToAa CHUCTEMHOTO aHajuu3a K UW3YYCHHIO JAHHOW JUCIUILIAHBI
OlpeneNsieT CIEAyIMe ero 3ajJadd: W3ydeHHe MpolsieM Oe30IMacHOCTH B HMCTOPHYCCKOM
MIEPCIICKTHBE, PACIIMPCHUE 3HAHUS CTYJICHTOB B O0JIACTH O€30MMAaCHOCTH KH3HEACITECIHLHOCTH,
pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MOHUMAHHIO W KPUTUYECKOMY OCMBICICHHIO TpPOOiieM
COBPEMEHHOCTH, OOCYXJaeMBIX B CpPEJCTBAaX MAacCOBOW WH(OpMamuu, JTHTEpaType, a TaKkKe
NpUOOpEeTEeHNE HaBBIKOB TOCJEIOBATENIbHO M TPAMOTHO H3JaraTh CBOM MBICIM B YCTHOH U
MMCbMEHHOU (popme.

B pesynbTate ocBOeHUS TaHHOW AUCHUIUIHHBI (POPMHUPYIOTCS CIAEAYIOUTNE KOMIETEHITHH
y 00y4Jaromierocs:

[1K-2.1: PaGotaer ¢ pa3nuyHbiIMH WH(DOPMALMOHHBIMU CHUCTEMaMH H 0a3aMH JTaHHBIX;
o0OpabaTeiBacT HHGOPMAIIHIO C UCTIOJIB30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB.

CamocTtosTenbHass paboTa MO JUCHUIUIMHE «ABTOMAaTH3MPOBAaHHBIE CUCTEMBI YIPABIECHUS
TEXHOJIOTMYECKUMU ITPOLIECCAMMY BBIMIOJIHACTCS C LIEJIBIO MOJNYYECHHUS U 3aKpEIICHUS 3HAHWM,
PUOOPETEHHBIX MPU U3YUYEHUU TEOPETUUECKOTO MaTepHraa.

2. KOHTPOJIBHBIE TOYKHA U BU/Ibl OTYETHOCTHU 11O HUM

KoHTposip kadecTBa M CPOKOB M3YYEHUE TEM JIEKIIMH BBINOJIHSAETCS B COOTBETCTBUH C
yueOHbIM rpadrukoM. OdopMisieTcs B BUJIe KOHCIIEKTUPOBAHUS TEKCTA.

KoHTposb kauecTBa M CPOKOB BBINOJHEHMS NMPAKTUYECKHUX 3a/JlaHUN OCYILIECTBIISIETCS B
COOTBETCTBUU C yueOHBIM rpadukoM. OdopMIIsieTCs] B COOTBETCTBUH C 3aJJaHUEM.

Kontpons kadecTBa cpaud JOKJIaja OCYIIECTBISIETCS B COOTBETCTBHM C Y4YEOHBIM
rpaduxom. OdopmisieTcst B COOTBETCTBUU C 3aJJaHUEM.

YcneBaeMocTh CTYJEHTOB IO KaKJOW IUCLHMIUIMHE OLEHUBAETCS B XOJ€ TEKYLIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTaliH.



3. METOANYECKHUE PEKOMEHJALIUUA 11O U3YYEHUIO TEOPETUYECKOI'O
MATEPHAJIA

N3zyuenne mo00ro paszena Wi TeMbl CIeAyeT HAauuHATh C O3HAKOMJICHHUSI C BOIIPOCAMHU
IUIaHa W3y4eHUs TeMbl. TeopeTnyeckuil MaTepual MpeAcTaBiseT co00il KOHCHEKT JIEKUUH,
CoJIeprKalIiii HeoOXOMUMBIH HA0Op yTBepKAeHUH U Gopmyn (6e3 AeTanbHBIX MOAPOOHOCTEIH),
HO C OJIPOOHBIM 0OOCHOBAHMEM UX MCIIOJIB30BAHMSI IPU PELUICHUH KOHKPETHBIX 3KOHOMHYECKHUX
3amady. llpy wW3ydeHwm MaTepuana HEOOXOAMMO IOMHMO JICKIIMOHHBIX MaTepUAIOB
UCIIOJIb30BAaTh PEKOMEHIYEMYI0 OCHOBHYIO M JOIOJHUTENbHYIO JUTEpaTypy MAJs Jy4IIEero
YCBOEHHSI MaTepHuaa.

OcBauBaTh TEOPHIO CIIEyeT B COOTBETCTBUU C TOW MOCIEAOBATEIHHOCTHIO, KOTOpas
npe/cTaBieHa B IJIaHEe JeKIuU. Metoauka paboThl ¢ TUTEPATypoOil MpeaycMaTpuBaeT BEICHUE
3aMyCy MPOYUTAHHOIO B BUJIE IJIaHA - KOHCIIEKTA, OMIOPHOTO KOHCIIEKTa. JTO MO3BOJIUT CAENATh
3HAHUS CUCTEMHBIMU, 3a(DUKCUPOBATH U 3aKPETIUTh UX B MIAMSITH.

JUis  yCHemrHoro OCBOEHUSI JUCLUILUIMHBI, HEOOXOAMMO CaMOCTOATEIbHO JIETalbHO
U3YYUTh TPEJCTABICHHBIE TEMbI IO PEKOMEHAYEMBIM HWCTOYHWUKaM uHpopMaiuu. Ilpu
MOJATOTOBKE K 3aHATUAM CIEAyeT pPYKOBOJICTBOBAaThCA YKa3aHUSIMH M PEKOMEHIAIUSIMHU
Iperno/IaBaTessi, UCIOJIb30BaTh OCHOBHYIO JINTEPATYpy M3 MPEICTaBICHHOrO UM crucka. Jlims
HaubOosee TIIyOOKOrO OCBOGHUS JUCLUUIUIMHBI PEKOMEHIYeTCS U3ydaTh JIUTEparypy,
0003HaUYEHHYIO KaK «IOMOJTHUTEIbHAS B MpeacTaBIeHHOM criiucke B PTIJI.

Bomnpocsl )i NOATOTOBKH K YCTHOMY ONPoOCy TeKyero koHTpoJs (biok 1)
1. OcobGeHHOCTY U TEHICHIIUH Pa3BUTHUS CUCTEM YIPaBJICHUS TEXHOJIOTHYECKUMHU IIPOLIECCAMU.
2. Oco0EHHOCTH ¥ TeHICHINH Pa3BUTHS CHCTEM YIPaBICHHS TeXHOIOTHIECKIMH POIECCAMU B PHIHOYHBIX
YCIOBHSAX.
3. IMorATHE 0 HANEKHOCTH CHCTEM YIPABICHNS TEXHOIOTHYECKIMHE IporeccaMi. PakTopsI prcKa U BPEMEHH.
4. AKTyalbHOCTb U 3HAUUMOCTb TEXHHUYECKOH 3KCILTyaTallid CUCTEM YIPABICHUS TEXHOJIOIMYECKUMU
TpOIIecCaMu.
5 Ponb B 0OecrieueHNN HAISKHOCTH CHCTEM YIIPABICHHUS TEXHOJIOTHYECKUMH MIPOIECCAMATEXHIUECKOH CITY>KOBL.
6 Tpanchopmanus UTC cucreM ynpapiieHUs TEXHOJIOTHYECKUMHU IPOLECCAMUHY €€ 33/1a4d B PHIHOUHBIX YCIOBHSX.
7. IMorATHE 0 TEXHMYECKUX CHCTEMaX M YIIPABICHAH TEXHHIECKUMH CHCTEMAMIL
8 [TonsTHE O cuUcTeMe U cTpyKType cucteMsl. IloHsATHE O TEXHHYECKOI cucTeMe.
9 [onstre 06 ynpasnennu texandeckumu cuctemMamu (Y TC). YTC kak 00beKT N3ydeHusl.

10. Otamsl, GyHKIMK U cocTaBisitomue nporecca YTC. OntumansHoe u panuonanbaoe Y TC.

11. Cas3p YTC ¢ 00y1aeMOCThIO TEXHUUECKOH CHCTEMBI.

12. ITpou3BOICTBEHHO-TEXHOJIOTNYECKHE U OPTraHU3allMOHHO-TEXHUYECKUE CUCTEMBI.

13. [MoHsTHE O MPOU3BOACTBEHHO-TEXHOJIOTHYECKOH crcTteMe. [ToHsTHEe 00 OpraHM3aIOHHO-TEXHUIECKOH CHCTEME.
Cucrema ynpasieHUs IPOU3BOJICTBOM.

14. [onstre o 6ompmioit Texauaeckoit cucreme (BTC).

15. ABTOMOOMIIbHOE IIPEIIPHUATHE U €r0 TeXHU4ecKas ciyx0a kak BTC.

16. Mertonp! ynpasieHus. Knaccudukamnms METoI0B yrpaBIeHHsI.

17. VYnpasisiomue 1 ynpasisieMble 31€MEHThI cucTeMsbl. JKecTkue u ruOKkue CUCTeMBbI yrpasieHus. Ponb oO6parHoil
CBSI3H B YIIPABJICHUH CHCTEMAaMH.

18. [TonsiTre 0 LESIX CUCTEMBI.

19. [IporpamMmMHuO-1IENIEBBIE METOBI yIIpaBieHus, aepeso ueneit (1) u cucrem (C).

20. PeaxTuBHSBIH 1 IporpaMMHO-LIEJIEBbIE METOABI yrpasieHus. Bzaumocssss A1 u JIC.

21. Knaccuduxkarms noacuctem u daxkropos A1 u JIC.

22. JlepeBo 11ieneii 1 1epeBo CUCTEM aBTOTPAHCIIOPTHOTO MPEATIPHSTHSL.

23. Crpykrypa L u JIC TeXHHYECKOH IKCIUTyaTalluk CHCTEM YIIPABICHHUS TEXHOJOTHISCKUMH TPOIIECCaMHU.

24, [TocTanoBka ynpaBieHYECKUX 3a/1a4 ¢ ucnoiab3zoBanuem Mexaunusma L u JIC.

Bonpocel 17151 TOATOTOBKH K YCTHOMY ONPOCY TeKylero KoHtpoJs (bJok 2)

25. Pemenne ympaBnendeckux 3amad ¢ ucnonb3oBanueMm Mexanmsma JL[ u JIC.

Bomnpocs! 11 MOATOTOBKU K YCTHOMY Onpocy Tekymiero kKoHTpous (biok 2)

26. AL n IC xax HHCTpyMeHTHI 3(p(heKTUBHOTO aHAIIN3A M YIPABICHUS IPOM3BOICTBOM. DaKTOPEI, YIUTHIBACMEIC B
MpoIiecce MPUHATHS PELLICHUH.

27. IMonstue o HayuHo-texHudeckoM nporpecce (HTII). Pons pa3sutus npoussoactsa B HTII. CBs3b nHHOBaIMI ¢
TEXHOJIOTHAMM.

28. Otamsl pa3pabOTKU 1 peaan3auy HOBOBBeACHUH. DY deKTHBHOCTS MHHOBAIIMOHHBIX pemenuil. Ponb dakropa
BPEMEHU B MHHOBAIIMOHHBIX PEIICHUSX.

29. BuzHec-maH Kak MHCTPYMEHT IJIAHUPOBAHUS HOBOBBEJICHUH B PHIHOYHBIX YCIOBHSX.
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30. Vuer (akTopoB pUCKa IPU aHAIU3E HHBECTULIHOHHBIX IIPOLECCOB U IIPOrpaMM.

31. MeTo/1bI PUHATHS pelieHui. Posb HHGOPMAIMK MPU MPHHATHU PELICHHS.

32. OcHoOBHasl 33/jaua ONEePaTUBHOTO TUIAHMPOBAHUS MTPOU3BOACTBA TeKyliero pemonTa (TP) cucrem ynpasieHus
TEXHOJIOTHYECKUMH TIPOIECCAMHU.

33. OCHOBHBIE 3Talbl U AITOPUTM MIPUHATHS PELICHUI.

34. Krnaccupukanusi METOIOB IPHHATHS PEIICHUS MO crioco6aM, HHGOPMAIINH 1 ammapary.

35. [eneas GpyHKIMS U PaKTOPBI, HA HEE BIUSAIONIKE.

36. [puHsATHE pelIeHNH B YCIOBUAX HEOMIPEACICHHOCTH U IepUIITa HHPOPMALIUH.

37. Mertobl KOMIIeHcanuu aedunrta nHhopMaui. MeTo bl IPUHSITHS PEIICHHS B YCIOBHUIX JeUIMTa
uH(popMaIuH.

38. WHTerpanys MESHHS CIIEHIUATICTOB B CYOBEKTOB IPOU3BOACTBEHHBIX M PEIHOYHBIX NporieccoB. Knaccudukamnms
METOJIOB HHTETPAllii MHEHHH CIICIIUATHCTOB.

39. MeTos OTKPBITOTO 00CYKACHUS, METOZ KOMHCCHI U METOJ] MO3rOBasl aTaka.

40. MeTo/1 apHOPHOTO PAHKUPOBAHUS M TEXHOJIOTHUS ero npumeHeHus. OCOOCHHOCTH U YCIIOBHUS IPUMEHEHHUS
Metozaa Jlenbdu. Onpockl 1 HHTEPBBIO.

41. BBIOOD IKCIIEPTOB, HHCTPYKTAXK, 00pabOTKa 1 UHTEPIIPETAIUS PE3YIbTaTOB SKCIEPTHOTO OMpPOCa.
KoMOMHHpOBaHHBIE METO/IBI.

42. Hcnonb30BaHHe UTPOBBIX METOJIOB MPU MPUHIATUH PELICHUI B YCIOBUAX PUCKA U HeolpeaeneHHocTu. [IpunsTue
pelIeHni B YCIOBUAX PUCKA.

43. Nudopmarrus kak ToBap. OlieHKa CTOUMOCTH U 111eCO00pa3HOCTH cOopa JOMONTHUTENHLHOW HHOPMAIIHH.

44, Hcnonp30BaHne UMHTAMOHHOTO MOEIUPOBAHHS U AEIOBBIX Hrp. [loHsATHE 0 MOAENH.

45, ITo3HaHKe OKPYIKAIOIIETO MUPa C MOMOLIBI0 Mojieneil. KoMIBIOTepHOE MOICITMPOBAHHE.

46. Hcnonp30BaHne MOAEINPOBAHUS IPH ONIPEETIeHHN HOPMAaTHBOB, PELICHHN TEXHOIOTHYECKUX U
YIpaBICHYECKHX 3a/1a.

47. JenoBsie (X03HCTBEHHBIE) HTPHI KAK MHCTPYMEHT aHalln3a TEXHUIECKUX CUCTEM, TPOMN3BOACTBEHHBIX CHUTYAIHi
Y IPUHSTHUS YIIPABICHUSCKUX PEIICHNUI.

48. Hcnonb30BaHKe CIOBBIX UTP MPH 00YYCHHUH, TECTUPOBAHUH U OTOOpE TIepcoHana.

49, JKu3HeHHBIH 1MKIT OOJIBIIUX CHCTEM U UX 3JIEMEHTOB.

50. VYrpaBieHue CIOKHBIME CHCTEMAaMH CHCTEM YIIPABJICHHS TEXHOJIOTHIECKHMH MPOLIECCAMH. .

Kpurtepun oueHkH ycTHOro onpoca

[TonHOTa OTBETa HAa MOCTABJICHHBIN BOMPOC, YMEHUE UCIOIb30BaTh TEPMUHBI, IPUBOIUTH
MIPUMEPBHI, JeJIaTh BHIBOIBI.

3a Kax[plil 070K B CyMMe OOydYaromuiCs JOHKEeH MOMy4YHuTh 25 0anioB, U3 HUX 5 — 3a
MOCCIIICHNE 3aHSITHH, 5 - DBellogHEeHWE JOMONHUTEIBHBIX 3aJaHui  (MOKJIAJ, CTaThs,
npe3eHTanus ), 10 — 3a BBIMOJTHEHNE TECTOBBIX 33/IaHUH, 5 — 3a 3aIUTY Ta00PATOPHBIX padboT

Kpurepuu nonydeHus OlieHKHU:

- pe3ynbTar, CoJAEp Kalluil MOJHBIA MPABWIbHBIA OTBET — MaKCHMAJIbHOE KOJMYECTBO
0aJlJIOB;

- pe3ynbTaT, COAEpKAIlWii HETOJNHBI NpPaBUIBHBIA OTBET (CTENEHb MOTHOTHI
orBeTa — Oonee 60%) win OTBET, COACpKAIIUK HE3HAYUTEIbHBIE HETOYHOCTU— 75% OT
MaKCHMAaJIbHOTO KOJIMYeCTBA 0aJIOB;

pe3yibTaT, COJAEPKAIINNM HETOTHBIM MPaBUILHBIA OTBET (CTENEHb MOJHOTHI OTBETA — OT
30 mo 60%) wiu OTBET, coAep X alluid 3HAUYUTENbHBIE HETOYHOCTH -40 % OT MaKCHUMalbHOTO
KOJIMYECTBa 0ajjoB;

- pe3ynbTaT, COJIEpKalIUil HETOJHbII MPaBUWIBHBIN OTBET (CTEMEHb MOJHOTHI OTBETA —
meHee 30%), HelpaBWIBHBIN OTBET (OTBET HE 1O CYMIECTBY 3a/IaHsI) WIH OTCYTCTBHE oTBeTa — 0
% OT MaKCHMaJIbHOT'O KOJIMYEeCTBA OaJLIOB.

4. METOAUYECKHUE PEKOMEHJAIIMHA 110 ITIOATI'OTOBKE K IPAKTUYECKUM
3AHATUSAM

[Iporiecc MOATOTOBKM K MPAKTHYECKUM (CEMHHAPCKUM) 3aHATHSM BKIIOYAET U3Y4YECHUE
HOPMAaTUBHBIX  JJOKYMEHTOB,  00S3aTe€lbHOM W  JOMOJHUTEIBHOM  JUTEpaTypsl IO
paccMaTpuBaeMOMY BOIIPOCY.

Henocpencreennoe IIPOBE/ICHHE MIPAKTHYECKOTO (ceMHHApCKOTO) 3aHATUSA
IIPEII0JIaracT:

- UH/IMBUyaJIbHBIE BHICTYIIJICHUS CTYJEHTOB C COOOIIEHUSIMU 10 KaKOMY-TTHO0 BOIIPOCY
M3y4aeMOU TEMBI;

- ¢ppoHTaTBEHOE OOCYXKIEHHE pacCMaTpPUBAEMOM TTPOOIEMBbI, 000OIIICHHUS U BHIBOJIBI;
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- pelIeHue 3a1a4 U ynpakHeHHI 110 00pasiy;

- pellIcHUe BapUAHTHBIX 33/1a4 ¥ YIIPaKHEHUIT;

- pellieHre CUTYAI[MOHHBIX TPOU3BOJICTBEHHBIX (MTPO(ecCHOHANBHBIX) 3a1a4;

- OpPOCKTHPOBAaHHE W  MOJCIMPOBAHWE  PAa3HBIX BUJOB W KOMIIOHCHTOB
npodecCHOHATBLHOMN 1eATETFHOCTH.

[Tpouecc MOATOTOBKU K MPAKTUUSCKUM (CEMHHAPCKUM) 3aHSATHSAM BKJIFOYACT M3Y4YCHHE
HOPMAaTUBHBIX AOKYMCHTOB, 00s3aTeIbHON nu IIOHOJIHHTCJIBHOﬁ JIATCPATYPhI 110
paccMaTpHBacMOMY BOIIPOCY.

5. METOAUYECKHUE PEKOMEHJIAIUHA 110 IOATI'OTOBKE JOKJIAIA

K camocrosATenbHOM paboTe OTHOCHTCS HAlMCAaHWE W 3allMTa JOKJIAJa B CEMECTpE.
[TonroroBka pokiaza IO JUCLHMIUIMHE «ABTOMATH3UPOBAHHBIE CHCTEMBI  YIIPABJICHUS
TEXHOJIOTUYECKUMH MPOIIECCaMI - OJIMH U3 OCHOBHBIX ATANoOB y4yeOHOTo mporecca B 00yueHHH
CTYAEHTOB, KOTOPbIM HEOOXOIUMO NPHOOPECTH HABBIKM CaMOCTOSITEIbHOTO HCCIIEAOBAaHUS U
IPE/ACTABICHUS €ro pe3ylbTaToB. Tema BBIOMpAETCS CTYAEHTOM CaMOCTOATENIBHO 10
COIIACOBAHUIO C IIPENOAABATEIIEM.

IIpuMepHBIe TEMBI JOKIIAA:
1. OcoOEHHOCTH U TEH/ICHIIMU PA3BUTHSI CHCTEM YIIPABJICHUS TEXHOJOTHYESCKHMH TPOLIECCAMHU.

2. OCo0EHHOCTH ¥ TeHICHIIMU Pa3BUTHS CUCTEM YIPABICHUS TEXHOJOIMYECKUMU IIPOLIECCAMH B PIHOUHBIX
YCIIOBHSX.

3. IMonsiTue 0 HaJEKHOCTH CUCTEM YIPABICHUS TEXHOJIOTHUECKUMH IporieccaMu. DaKkTopsl pUCKa U BpEMEHH.

4. AKTYaJIbHOCTh M 3HAYUMOCTH TEXHUUECKOH IKCINTyaTalluy CUCTEM YIPABICHUS TEXHOIOTHYECKUMH
MPOLIECCAMH.

5 Ponb B obecrnieueHNN HaACKHOCTH CUCTEM YIIPABJICHUS TEXHOJIOTMYECKUMHU MIPOLIECCAMU TEXHUUECKOH CIIyKOBI.
6. Tpaucdopmanus UTC cuctem yrpaBiieHUs TEXHOJIOTHISCKUMHE MPOIIECCAMH €€ 33/1a4d B PHIHOYHBIX YCIOBHSIX.
7 IMonsiTHE 0 TEXHUYECKUX CUCTEMaX U YIIPaBIEHUU TeXHUYECKUMU CUCTEMaMHU.

8 [TonsTre o cucreme u CTpykType cucteMsl. [loHsITHE 0 TEXHUYECKOH crucTeme.

9. [onstne 06 ynpasienun texuudeckumu cucremamu (Y TC). YVTC kak 00beKT U3ydeHHUsI.

10. Oransl, pyHKnuU 1 coctapisomue npouecca Y TC. OntumanbHoe U panpoHanbHoe Y TC.

11. Cas3p YTC ¢ 00y4aeMOCTbIO TEXHUUYECKOM CUCTEMBI.

12. [Tpon3BOICTBEHHO-TEXHOJIOTHIECKHE H OPTaHU3AIMOHHO-TEXHIYECKUE CHCTEMBI.

13. IMonsiTue 0 MPOU3BOJCTBEHHO-TEXHOJIOTnUecKoil cucteMe. ITonsTue 06 OpraHu3aOHHO-TEXHUYECKOH CHCTEME.
Cucrema ynpasieHHUs IPOU3BOJICTBOM.

14. [MonsTHe 0 6onpmol Texunueckoii cucreme (BTC).

15. ABTOMOOWIILHOE TIPEINPUATHE U €r0 TeXHUYecKas ciyx0a kak bTC.

16. Mertonp! ynpasienus. Knaccudukarys MeTonoB yrnpaBieHHs.

17. VYnpasisonmue U yupasisieMble SJIEMEHTHI CHCTeMBIL. JKecTkre U THOKHe CHCTeMBI yrpasieHus. Poib oOpaTHOit
CBSI3U B YIIPABICHUH CUCTEMaMHU.

18. [oHsTHE O LENSIX CUCTEMBL.

19. [IporpamMmmMHo-TIeNIeBBIE METOIBI YIIpaBiieHus, Aepeso ueiei (L) u cucrem (JC).

B pesynbrate MOATrOTOBKM JIOKJIaJa CTYAEHT MOXXET BBICTYNAaTh HAa KOH(EPEHLHUAX U
CEMHUHapax 1o 3TOMY BOIIPOCY.

OO0mue pekoMeHIalUM N0 MOATOTOBKE JOKJIAAa

JlokJiaz 1oJKeH BKIIIOYaTh B ce0s1 BBEJIEHHE, OCHOBHYIO YacCTh U 3aKIIIOUCHHE.

Bo BBeneHuum HEOOXOOMMO OTPa3UTh OOOCHOBAaHHME AKTYaJIbHOCTH BBIOPAaHHOH TeMBI,
KpaTKOE OMHMCAHHME TEKYILEro COCTOSHUS MpoOsieMbl. B HEM CTyIeHT NoJKeH yKas3aThb Lelb U
3a1a4n paboThl, 0OBEKT UCCIIETOBaHMSI, SJIEMEHTHl HOBU3HBI, BBEICHHBIE B MIPOLIECCE HATUCAHUS
pabotsl. HeoOxoaumo mnepeducnuTh MpoOieMbl, KOTOPbIE JOKHBI OBITH pElIeHbl B paMKax
BBIOPAHHOW TEMBI.

OcHoBHasl 4yacTh JIOKJaJa JOJDKHA COJAEPKAaTh BOMPOCHL, MPEIyCMOTPEHHBIE B ILIaHE
paboTbl. B Hell Heo0X0AUMO OTPa3UTh TEOPETHUECKHE OCHOBBI, PACKPHIBAIOIINE CYTh MPOOJIEMBI,
MPOaHAIU3UPOBAaTh COOpaHHBIE MaTepHalibl, XapaKTEPU3YIOUIUE MPAKTUYECKYIO CTOPOHY
00BEeKTa HCCIEeNOBaHMUA. OTOT pas3fel] MOXKEeT coJepXaTb paboure TaOJMIbl, JAUarpaMMbl
(ImarpaMMBbl U Apyrue MaTepuabl.

B 3akmroueHne HEOOXOIUMO OTpPA3UTh BBIBOJABI W MPEIJIOKEHHUS, MOJyYEHHbIE B
pe3ynbTaTe npeapaymiei padoTel. OHU JOJDKHBI OBITH CHOPMYTUPOBAHBI YETKO U TOYKH.



Crucok JIATCPATYPhI BKIIKOYACT B aJI(baBI/ITHOM NOopsAAKE CIIMCOK COBPECMCHHLIX 3dKOHOB U

HOPMAaTHUBHBIX

aKTOB,

COOTBETCTBYIOLIEH  HAy4YHOU

JUTEPaTypPhl,

Hay4HBIX  padoT,

CTaTUCTHYECKUX COOPHUKOB M JAPYTrHUX UCTOYHUKOB, BBIMYIIEHHBIX HE PaHEe IATH JIET.
Odopmiienue 10KIa1a U MOPSAOK 3AIUTHI
O6bem paboTel — 4-7 cTpaHHIl MPOHYMEPOBAHHOTO KOMITBIOTEPHOTO TEKCTa, mpudT, 14,

uHTepBan 1,5, mons cranmaptHele. Minmoctpanuu, dororpaduu, pucyHkH, rpadMKd, KOTOPHIE

HOSIBIISIIOTCS HA TEKCTE, IOJKHBI OBITH IPOHYMEPOBAHBI.
BeimonHeHHbI  OKIAn TpoBepseTcs mpernopaaBareneM. Ecnum  gokman  odopmiieH

COIJIaCHO IHNPCAbABIIACMBIM Tpe6OBaHI/I$IM,

TO pa60Ta JOITYCKACTCA K 3alluTe,

0O 4YCM

IpernojaBaTeseM JeNaloTCs 3aluCH Ha TUTYJIBHOM Jiucte pabotel. Eciam nokman ummeer
TO JOKYMEHT BO3BpallaeTcsi Ha J0pabOTKy C MOCIEIYIOUINM
IPE/ICTaBICHUEM O €ro MOBTOPHOM PacCMOTPEHHH.
TpebyeMblil ypoBeHb OpUrHHAIBHOCTH HE MeHee 50%.
JIoKmagpl MOTYT COIPOBOXIATHCS HpE3EHTAMEH, OTpakarolleil OCHOBHBIE MOMEHTHI
BBITTOJIHEHHOT'O HCCIIEIOBAHUS.
Kpurepun oneHku 10kaaaa

OTpI/IL[aTeJILHbe/'I OT3bIB,

Kpurepuit [Tokazarens MaxkcumanbsHOE
OlLIeHKHU pedepara KOJINYECTBO 0AJIIOB
1.CreneHp pacKpbITUs | - COOTBETCTBHE COJIep KaHUs TeMe pedepara; 1
CYIIHOCTH IPOOJEMBI | - TIOJHOTa M TIIyOWHA PACKPBITUS OCHOBHBIX 1
MOHATHH MTPOOIIEMBI;
- ymenme paboTraTh C  JIUTEPATypoOH, 1
CUCTeMAaTHU3UpOBaTh U  CTPYKTYpUPOBATH
MaTepua; 1
- ymenue  0000IIaTh, COIIOCTABJIATh
pa3uyHbIe TOYKHU 3peHHS o 1
paccMaTpuBaeMoMy BOTIPOCY;
- apryMEHTHUpPOBATh OCHOBHBIC TIOJOXKCHUS U 1
BBIBO/IbI;
- yMEHHE UYeTKO Hu  0OOCHOBaHHO 2
(GbopMyIMpOBaTh BHIBOAKI;
- CaMOCTOSITEILHOCTH, CIIOCOOHOCTH K
OTIpEJIeIEHUI0 COOCTBEHHOM MO3UIMH 110
npobieMe W K TPAaKTUYECKOH ananTanuu
MaTtepuana
2.CoOmronenue - IPaBUJIIbHOCTh U aKKypPaTHOCTb O(OPMIICHHUS 1
TpeGoBaHUI no | pedepara
oopmnenuro -TOYHOCTh B IIMTUPOBAHWHM H YKa3aHUHU 1
UCTOYHMKA TEKCTOBOTO (pparMeHTa,
- cobmoaeHue TpeboBaHUM K 00beMy U 1
CTpYyKTYype pedepara;
- TPaMOTHOCTH ¥ KYJIbTypa H3JI0KEHUS 1
3.YpoBeHb  3aIIMTHI | - TOKJIAJ CTPYKTYPHUPOBAH, PACKPBIBAET TEMY 1
pedepara - JaHbl TpPaBUIIbHBIE, APTYMEHTHUPOBAHHBIE 2
OTBETHI Ha YTOUHSIOIINE BOIPOCHI
- Claiabl MpPEACTaBICHbl B  JIOTUYECKOM 1
MOCTIeI0BATEIbHOCTH U oopmienue
MpEe3EHTallNH; 1
- KOJIMYECTBO ciaii1oB He 6osee 10
MaxkcrMaabHOE KOJTHYECTBO 0aJlsIoB 17




Jlis TOATOTOBKHM Tpe3eHTaluu K 3amwure pedeparta, oOydaromeMmycss HEOOXOIMMO
ucnonp3oBats PowerPoint. KonndecTBo cimaiijoB mpe3eHTalMu K 3ammre pedepara — He Oosee
10.

MakcumanbHOE KOJHYECTBO OasioB, KOTOpPOE OOYYaOUIMICS MOXET TOJYYHTh 3a
MOJTOTOBKY pedepara U Mpe3eHTAuu K HeMy cocTaBiisieT 17 6amioB. balibl y4uTHIBAIOTCS B
nporiecce MPOBEICHHS TEKYIETO KOHTPOJIS.

17 GannoB — OICHKA «OTIUYHOY;

12-16 GanoB — o1eHKa «XOPOIIOY;

8-11 OanoB — OIleHKa «YJOBJIETBOPUTEIBHO

Menee 8 6a/UIOB — OLIEHKA «HEYIOBJICTBOPUTEIBEHOY.

6. METOAUYECKHUE PEKOMEHJIALIUHA 11O NOAT'OTOBKE K TECTUPOBAHUIO

JlaHHBIN BUJ CaMOCTOATEIHHOU paboThl paboyeli MporpaMMoi TUCIUTUIINHBI (MOIYJIs) HE
MPEyCMOTPEH. Y CIEIIHOE BHIMOIHEHUE TECTOBBIX 3aJJaHUI SBISETCS HEOOXOAUMBIM YCIOBUEM
UTOTOBOW TOJIOKUTEILHOW OLEHKH B COOTBETCTBUU C PEUTHHTOBOW CHUCTEMOW OOydYeHHUS.
BolnonHeHne TECTOBBIX 3aJaHUM MPEAOCTaBIAET CTYAEHTAM BO3MOXKHOCTb CaMOCTOSITEIIBHO
KOHTPOJIMPOBATh yYPOBEHb CBOMX 3HAHWH, OOHApYXHBaTh MPOOENBI B 3HAHUSAX W NMPUHUMATH
Mepbl N0 uX JuKBUIauuu. dDopma H3I0KEHUsT TECTOBBIX 33JlaHUW MO3BOJISIET 3aKPENUTh U
BOCCTAHOBUTh B NaMATH MPONJEHHBIA MaTepual. TecTOBbIE 3aJaHUsI OXBAThIBAIOT OCHOBHBIE
BOIIPOCHI MO JUCUUIUIMHE «ABTOMAaTHU3WPOBAHHBIE CHUCTEMbl YIPABICHUS TEXHOJIOIMYECKUMU
IIPOLIECCAMM».

Y crymeHTa ecTb BO3MOXKHOCTH BBIOOpAa MPABHIBHOTO OTBETa WM HECKOJBKHX
MPAaBWIbHBIX OTBETOB M3 YHCJA MPEIJIOKEHHBIX BApUAHTOB. JlJIsi BBIOJIHEHUS TECTOBBIX
3alaHUM CTYAEHTBl JOJDKHBI M3YYWUTh JIEKIIMOHHBIM MaTepHall MO TEeME, COOTBETCTBYIOLIUE
pazzenbl y4eOHUKOB, YUeOHBIX MTOCOOUH U IPYTrUX HCTOYHUKOB.

KOHTpOIBbHBIN TECT BBINOJIHAETCA CTYACHTAMH CAMOCTOSITEIbHO BO BPEMSI CEMUHAPCKUX
3aHATHIA.

TecToBbIC 3a1aHUSA

He npenycMmotpenst

Kputepuu oneHuBaHus KOMIeETEHIUH

OrneHka «OTIUYHO» BBICTABISETCS CTYICHTY, €CITU KOJIUYECTBO MPABUIBHBIX OTBETOB
Ha TECTOBBIC 3a/1aHus npeBbimaeT 90 %.

OreHKa «XOpOIII0Y» BBICTABISIETCS CTYACHTY, €CIIM KOJIMYECTBO MPABUIIbHBIX OTBETOB HA
TeCTOBbIE 3a7anus npesbiaet 70 %).

OneHka  «yIOBJIETBOPUTEIBHO»  BBICTABISETCS  CTYACHTY, €CIM  KOJIHYECTBO
MpaBUJILHBIX OTBETOB HA TECTOBBIE 3a/1aHus npeBbiaeT 50 %).

OneHka «HEYJTOBIETBOPUTEIHHO» BBICTABIAETCA CTYACHTY, €CIH  KOJIUYECTBO
MpaBUJIBHBIX OTBETOB Ha TECTOBbIE 3amaHusi coctaBisier MeHee 50 %, MO0 OTBETHI
3aMMCTBOBAHBI.

OdopmiieHue 0TBETOB HA TeCThI

OTBeThI Ha TECTHI O(OPMIISIOTCS Ha CTYACHTOM Ha OTIEIBHOM JIUCTE€ CAMOCTOSITENBHO.
B nmpaBom yriy mpoctaBnsiercs MO u rpymnma, ganee cienyeT HOMEP TecTa M BBHIOpaHHBIN
BapHaHT OTBETA.

7. METOUYECKUE PEKOMEHJAIIAU IO BBINMOJHEHUIO KOHTPOJBbHOM
PABOTBI
JlaHHBIH BUA caMOCTOSTENbHON paboThl paboueil mporpaMMoi TUCHUIUIMHBL (MOYJIIs)
HE MPESyCMOTPEH.
KonrponbHast pabota, kak ogHa uU3 (OpM OLIEHKH YPOBHS HOJATOTOBKH CTYJCHTOB,
CTaBUT CBOEW LENBI0 3aKPEIUICHUE TEOPETHUYECKUX 3HAHWW, IOJYyYEHHBIX CTYJIE€HTaMH B



npolecce M3y4eHUs TaHHOM AWCHUIUIMHBI, U NpUOOpeTeHHEe MMM HaBBIKOB MPAKTUYECKOTO
aHaynM3a oco0eHHOoCTeN (QYyHKIIMOHUPOBAHUS OpraHU3aluil B COBPEMEHHBIX YCIOBHUSX.

BeimonHenue KOHTPOJBHON pPabOTBl  CIIOCOOCTBYET MPHOOPETEHUIO CTYIEHTaMHU
HABBIKOB CaMOCTOSITENIbHOI padOoThl ¢ MMEePBOMCTOYHHKAMH, y4eOHOM, HAYYHOU M cliennaibHON
JUTEPATypOid, YMEHUHN BBLACIATH B HUX TJIABHOE, aHATM3UPOBATh, 00001IaTh, IOTHYHO U3J1araTh
W3YYEHHBII MaTepHuall.

enbro HanucaHusl KOHTPOJIbHOM pabOThI SABJISETCS CO3/IaHUE y CTYAEHTA LEJIOCTHOIO
BIIEYATIICHUS O MPO(ECCUOHANBHOMN JEATEIbHOCTH, YTO CIIOCOOCTBYET BHIPAOOTKE y CTYIEHTOB
YMEHMSI OPMEHTHUPOBATHCA B 3aKOHOAATEIBCTBE M CAMOCTOSTEIbHO NPUHHUMATh DPELIEHUS IO
MPAKTUYECKUM CHUTYaIMsIM; 3aKpeNuTh 3HAHUS, MOJyYeHHBbIE B Pe3yJbTaTe CaMOCTOSTENbHOI
paboThI HaJ yUeOHBIM MaTEPUATIOM.

K BbINOIHEHNIO KOHTPOJIBHON pabOThI CTYJEHTHI MPUCTYIAIOT TOJIBKO MOCIIE YCBOCHHUS
BceX TeM mporpammbl. KoHTponbHast paboTa SIBISETCS OTYETOM O CaMOCTOSATENBbHOH pabore
CTYyJEHTA.

KontponbHast pabota mpeacraBisieT coOOW CKBO3HOE 3aHATHE IO OCHOBHBIM TeMaM
Kypca [0 BapuaHTaM U BKJIIOYAET B ceOs CIeAyIOUIIe pa3/elbl:

Od¢opmiieHue KOHTPOJIbHOMH Pa00ThI U MOPSA0K 3AIUTHI

KonTponbHas paboTta nomkHa UMETh TUTYJIBHBIN JTUCT, TUIAaH PaOOThHI, HEMOCPEACTBEHHO
TeKcT (YCIOBHE 3a/1a4 U PELLICHUE).

KontponbHass paGota gomkHa ObITh  akkypatHo  odopmiena(dpopmar A4,
MalIUHOMUCHBIN TEKCT, pazMep JjeBoro mnois 20 mm, npaBoro — 10 mm, BepxHero — 20 M,
HUkHero — 20 MM, OTCTynm KpacHOil ctpoku 1,5, mexcrpounwld uHTepBan 1,5, mpudrt 14,
TimesNewRoman), uMeTh HyMepamuio CTPAaHHUI] U CIMCOK HCIOJH30BAHHBIX HMCTOYHHKOB, B
KOTOPOM YKa3bIBalOTCS BCE HCIOJIb30BAHHBIE JIMTEPATYpHbIE HMCTOYHUKH, PACIOJIOKEHHBIC B
an(aBUTHOM NOPSAJKE U IPOHYMEPOBAHHBIE.

KoutponbHast pabora nmpeacTaBisieTcss Ha MPOBEPKY IMpeENoAaBaTemnio, Jaiee
OCYIIIECTBJISIETCS 3aIIMTa B BUJIE COOECEI0BaHUSI.

Kputepun oneHuBaHNs KOHTPOJIBLHOH padoThI

YpoBeHb KauecTBa NHCbMEHHOM KOHTPOJBHOM pabOThl CTYAEHTa OMIpENeNsieTcs C
MCIIOJIb30BAaHUEM CIIEYIOIIEN CUCTEMBI OLIEHOK:
Tabnuna 6 - Kpurepun orieHKH KOHTPOJIbHOM paboThI

Kputepuu oneHku MaxkcuManbHOoe
KOJIMYECTBO OAJIIOB

BBIIIOJIHEHHUE 3aJaHUI

OOl WDN P
N WWWwww

MakcuManbHOE KOJTAYECTBO OAIIOB 17

[lo pesyabTaramMm yCTHOrO oOmpoca IO KOHTPOJBHOM pabore oOyuarolemycs
BBICTABIISIETCS OLIEHKA «3aYTEHO», WM «HE 3a4TEHOM.

OneHka «3auTeHO0» BBICTABISETCS 00y4aroUeMycs, eClIu:

- oOyyaroIuiicsi 3HAaeT W BOCHPOM3BOJUT OCHOBHBIC MOJOXEHHUS JUCIHIIMHBI B
COOTBETCTBUM C 3aJjaHHEM, MPUMEHSET MX JJS BBIIOJHEHHUS THUIIOBOTO 3a/laHus, B KOTOPOM
OYEBHJIEH CIIOCO0 peleHus;

- oOydaromuiics 1eMOHCTpUpyeT 0a30Bble 3HAHMS, YMEHUS U HaBBIKU, IPUMEHEHHbBIE
IPY BBIIOJIHEHUHU 33JJaHUN KOHTPOJIbHOM palboThI,
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- y o0yyaromerocsi He UMeeTCs 3aTPyJHEHHI B UCIOJIb30BAHUN HAYYHO-TIOHATHIHOTO
annapara B TEpMHUHOJIOTUHU Kypca, a €M 3aTPYAHEHUS UIMEIOTCS, TO OHU HE3HAYUTENbHBIE;

- Ha JIOTIOJIHUTEJIbHBIE BOIPOCHI MperoiaBaTesss 00yJarommicsl Jaa MpaBHIbHbIC WIH
YaCTUYHO NPABUJIbHBIE OTBETHI.

Komnerenmusi(-u) uimu ee (ux) yactb(-1) copMupoBaHbl Ha 6a30BOM ypOBHE (YPOBEHb
1) (cm. Tabm.).

OreHKa «He 3a4TE€HO0» CTaBUTCS 00ydJarouIeMycsl, eCIIu:

- oOydaroluiics HMMeeT MpeICTaBI€HUE O COJACPXKAHWU AMCLUUIUIMHBI, HO HE 3HaeT
OCHOBHBIE TIOJIOKEHUS (TEMBI, pa3zenia, 3aKOHa U T.[.), K KOTOPOMY OTHOCUTCSl 3aJlaHUE, HE
CHoCOOEH BBINOJIHUTG 33JaHHE C OYEBHJHBIM pELICHUEM, HE BiaJleeT HaBbIKaMM B 00JacTu
M3y4aeMOU THCUUILIAHBL

- oOyuarouuiics He IeMOHCTpUpPYET 0a30BbIC 3HAHUS, YMEHHS U HAaBbIKH, HEOOXOUMBIE
JUISL BBIIIOJIHEHUS 3aJJaHU KOHTPOJIbHON pabOTHI;

- B Ipolecce OTBETa II0 TEOPETHYECKOMY M IPAKTUYECKOMY MaTepuaily,
coJiepKalIeMyCsl B BOIIPOCAX KOHTPOJIBHON pabOThI, TOMYIIEHb! MPHHINIHATBHBIE OIINOKH TPU
U3JI0KEHUU MaTepuaa.

Komnerenmusi(-u) nm ee (Mx) 9actb(-1) He cHOPMUPOBAHBI.

KonrponbHast paGota, npu3HaHHas He OTBeyarolled NpeAbABISEMbIM TPEOOBAHMSIM,
BO3BpAIllae€TCs CTYAECHTY JUIsl JOpaOOTKM, MPU 3TOM YKA3bIBAIOTCA €€ HEAOCTaTKU M Jar0TCs
pekoMeHaauuu Juid uX ycTpaHeHus. CTyAeHTy Hpeaaraercss ¢ Y4eToM 3aMedyaHuit
MIPENo/IaBaTesis BTOPUYHO MPEACTaBUTh KOHTPOJIbHYIO pabOTy BMECTE C IEPBOil pabOTOIM.

8. METOANYECKHWE PEKOMEHIAIIUUA MO MOATOTOBKE K 3AUETY
[Ipouenypa 3auera (nuddepeHIUPOBaHHOTO 3a4yeTa) Kak OTAEIbHOE KOHTPOIBHOE
MEPOIPUITHE TPOBOJUTCS 110 CIEAYIOLIUM BOIIPOCAM.
1. OcoOeHHOCTH U TEHIEHLIUHU PAa3BUTHSI CUCTEM YIIPABJICHUS TEXHOJIOTMYECKUMH MIPOLIECCaMHU.

2. OCoOEHHOCTH M TEHACHIINH Pa3BUTHSI CUCTEM YIPABICHHS TEXHOJIOTUISCKUMHU
IpoIecCaMH B PHIHOYHBIX YCIIOBHSX.

3. [ToHsATHE O HAICKHOCTU CUCTEM YIPABJICHUS TEXHOJIOIMYECKUMHU IporieccaMu. PakTopbl
pHCKa U BpeMEHH.

4. AKTyaabHOCTb U 3HAUUMOCTh TEXHUUECKOM IKCIUTyaTal[ii CUCTEM YIpaBICHUS
TEXHOJIOTUYECKUMHU TPOLIECCAMHU.

S. Poinb B 0GecrieueHnn HaIe)KHOCTH CUCTEM YIPABJIEHUS TEXHOJIOTMYECKMMHU IPOIiecCaMu
TEXHUYECKOH CITyKOBI.

6. Tpancdopmanus UTC cuctem ynpaBieHHUs] TEXHOJIOTHYECKUMU MPOLIECCAMUU €€ 3a]1aun
B PBIHOYHBIX YCIIOBUSIX.

7. [ToHATHE O TEXHUUYECKUX CHUCTEMaX U YIPABICHUN TEXHUUECKUMH CUCTEMaMHU.

8. ITonsaTHe 0 cucteme u CTpyKType cucteMsl. [IoHsATHE O TEXHUYECKOi cucteme.

9. [Tonstue 06 ynpanenuu texundeckumu cuctemamu (YTC). YTC kak 00BEKT U3ydeHUSI.
10. Oransl, GyHKIUU U cocTaBisomue npourecca Y TC. OnTumanbHOe U palliOHATIBHOE
YTC.

11. Cas3p YTC ¢ 00y4aeMOCThI0 TEXHUUECKOH CHCTEMBI.

12.  TIpowW3BOJACTBEHHO-TEXHOJOTHYECKUE H OPTaHU3AMOHHO-TEXHUIECKUE CHCTEMBI.

13.  TlonsTHE 0 MPOM3BOACTBEHHO-TEXHOJIOTHUECKOU cucteme. [lonsaTue 06
OpraHU3aIMOHHO-TEXHUYECKOH cucteMe. CrctemMa ynpaBJIeHHs TPOU3BOICTBOM.

14.  Tlonstue o 60mnboil Texuuueckoit cucreme (BTC).

15. ABTOMOOWIIBHOE MpPENNPUITHE U €ro TeXHu4eckas ciyxoa kak BTC.

16.  Meronsr ynpasienus. Kiaccudukanus MeTo0B ypaBieHHUS.

17. VYupassroniye U ynpapisieMble dJI€MEHTBI CHCTEMBI. JKeCcTKre 1 THOKHE CHCTEMBI

ynpasieHus. Posib 00paTHOM CBS3M B YIPaBICHUN CHCTEMaMHU.
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18.  IlonsTHE O LIENSIX CUCTEMBI.
19.  IIporpamMmHoO-1IeNneBbIe METOABI yIpaBieHus, aepeso neneit (L) u cucrem (JIC).

20.  PeaxTHBHBIN U IPOTpaMMHO-LIEIEBbIE METObI yripaBieHus. Bzanmocss3s JIL[ u JIC.
21.  Knaccugukanus noacuctem u paxropos AL u JIC.

22.  ]JlepeBo 1ieneli U IEPEBO CUCTEM aBTOTPAHCIIOPTHOTO TIPS IITPHUSITHS.

23.  Crpykrypa AL u JIC TexHUYeCKON IKCIUTyaTallud CUCTEM YIPABICHUS
TEXHOJIOTHYECKUMHU TPOLIECCAMHU.

24.  TlocraHOBKa ympaBJIEHYECKUX 3a/1a4 ¢ Hcroyb3oBanueM Mexanusma J(L[ u JIC.

3aueT BBICTABISICTCS 1O pe3yidbTaTaM paboOTBl B CeMecTpe, NpH Ccaade Beex
KOHTPOJIbHBIX TOYEK, IPETyCMOTPEHHBIX TEKYILIUM KOHTPOJIEM YCIIEBA€MOCTH.

9. METOINMYECKHE PEKOMEHJIAIIUMU 110 ITIOJIN'OTOBKE K 9K3AMEHY
[Ipomexyrounass arrectamus B (opMme »dK3aMeHa IMpeayCMaTpPUBACT IPOBEICHUE
00s3aTeNnbHOM SK3aMEHAIMOHHOM Tmpouenypsl. llepen sk3aMeHOM CTYyAEHTY HEOOXOAUMO
MOJIHOCTHIO BBIMOJHUTH BCE 3aJaHUs K MPAKTHUECKUM 3aHATHSIM, MOJATOTOBUTH W 3alUTUTH
caMoCTOsTeNbHYIO paboTy. [lpy Hamu4uK 3a0KEHHOCTH 10 TEKYIIEeH aTTecTalluu 10 JaHHOU
JTUCLUIIIMHE CTYJICHT K 9K3aMEHY He JOITYCKaeTCsl.

IMopsiaok U KPUTEPUHU OLIEHUBAHUS

3auer saBnseTcs (OpPMOM OIEHKM KauecTBa OCBOCHUS O0ydarommmcs oOpa3zoBaTelbHOM
nporpamMmbl 1o guctuiuinHe. [IpoBepka kadecTBa MOATOTOBKM CTYIEHTOB Ha SK3aMEHax
3aKaHYMBAETCS BBHICTABICHHEM OTMETOK IO MPUHATON MATHOAIIBHOMN miKkase (cM. 1.1.2) (oreHka
COTIUYHOY, «XOPOIIIO», KyJAOBICTBOPUTEIHHOY UIIH «HEYIOBJICTBOPUTEIHLHOY).

Pacnpenenenue 6a10B 110 9K3aMeHY (MPOMEXYTOUHAsI ATTECTAIHs)

Bun yuebHbIX pabor ITpomesxyTouHas arTecTanus

10 TUCUUIUINHE Onenka, 6asuibl Kpurepuu onienku
VYerueiii otBer Ha | OLEHKa «OTIMYHOY - 1) mosHO M apryMEHTHPOBAHO OTBEYAET IO
HK3aMeHe 40 GamioB COJIEpKAHUIO BOIIPOCA;

2) obOHapyxHBaeT IOHHUMaHHE MaTepuaia,
MOKET  00OCHOBaTb  CBOM  CYXXIEHHS,
NPUMEHUTh 3HAHHWS Ha NpPaKTUKE, NMPUBECTH
HE0OXO0IMMBbIE TPUMEPHI;

3) u3nmaraeT MaTepuall IOCJIEAOBAaTENbHO M
IPaBUJIBHO, C COOJIIOZIEHNEM UCTOPUYECKON U
XPOHOJIOTUYECKOH 1MOCIe10BaTEIbHOCTH.
Komnerenmuss (M) wim  ee  4acTb

chopMHUpOBaHa
OreHKa «XopoIo - OTBET, YJIOBJICTBOPSIOTITHI TEM Ke
30 - 39 GamnoB TpeOOBaHUSAM, YTO U JUISL OIEHKH «5», HO
nomyckaeT 1-2 ommOKH, KOTOpBIE caMm Ke
UCIIPABIISET.

Komnerenmuss u  (uam) ee  yacThb
chopmHpoBaHa Ha 2 ypOBHE.

Onenka 1) uznaraer mMaTepuain HEMOJHO U JIOMYyCKaeT
«YZIOBJIETBOPUTEIBHO» - | HETOYHOCTH B ONPEIECICHUU MOHATHH WIN
15 - 29 Gamnos (hopMyTUPOBKE TIPABHIT;

2) He yMeeT JOCTaTOYHO TIy0OKO W
JIOKa3aTe’IbHO 00OCHOBATH CBOM CYKICHHUS U
MIPUBECTH CBOU IIPUMEPHI;
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3) u3maraet Matrepuai HeroclIeI0BaTeIbHO 1
JIOITYCKAaeT OLTUOKHU.

Kommerennuss wu  (wiM) ee  4YacTh
chopmupoBana Ha | ypoBHe.

Onenka 1) cryaeHT oOHapyXHBaeT HE3HAHUE OTBETa
«HEYIOBJICTBOPUTEIILHO» | HA COOTBETCTBYIOIIHIA BOIIPOC;

- 0 - 14 6amnoB 2) nmomyckaeT OIMOKKH B (GOpMyIHpPOBKE
OTpe/CICHU W TPaBWI, HCKAKAIOIUE HUX
CMBICT;

3) OecrmopsIo4YHO W HEYBEPEHHO H3JIaraeT
MaTepua;

4) Ha JOIIOJIHUTEIILHBIE BOIIPOCHI
npenojaBaTenss  oOydalolmuics He  JeT
MIPABUJIbHBIC OTBETHI.

Kommerenmuss w  (wim) ee 4YacTh He

chopmupoBana.
Penienue 10 GamoB 3ajaya peleHa, ceIaH BbIBOJT
SK3aMEHAaIlMOHHON 0 0amoB 3ajaua HepelieHa

3a1a4u

MakcumManbpHas cymMMa 0aJuIoB TPOMEXKYTOUHOM arrectarnu - 50

CIIMCOK PEKOMEHAYEMbBIX TH®OPMALMOHHBIX NCTOYHUKOB

JI2.4 |CJI. Ilymenko, [MeTtoauyeckue yKa3aHus Jist , 2018 https://ntb.
B.U. 'apuinH, |BBINOJHEHUS pacyeTHON YacTH donstu.ru/c
AT. KOHTPOJIbHOW PabOThI MO JUCITUTIIINHE ontent/met
XBOCTHKOB, «ABTOMaTU3UPOBAHHBIC CUCTEMBI odicheskie-
B.B. Kupeesa, |ynpaBiieHUS] TEXHOJIOTHYECKHUMU ukazaniya-
J.M. Ky3HeroB, [mporieccamm» (6€30macHOCTh TPy/aa): dlya-
B.B. JlynHuk, [MeTOqMUECKUE YKa3aHUS vypolneniy
I1.B. Tynuk, a-
E.A. TpymxkoBa raschetnoy
-chasti-
kontrolnoy
-raboty-po-
discipline-
bezopasnos
t-
zhiznedeya
telnosti-
JI2.5 |lllynure6un, U. |YpesBbaaiinbie cutyanun. Yacts 11 Horocubupck: http://mwww
o. UpesBblvaifHble CUTyallu npupogHoro |Cubupckwmii iprbooksh
xapakTtepa: yueOHoe nmocobue rocyaapcTBeHHbIl |0p.ru/5480
YHUBEPCUTET 3.html
TEJIEKOMMYHHUKAIH
f/’Y 11 T/T“A’\nﬂ'l\/fﬂ’T‘TIVTI
JI2.6 |ymutebun, U. [UpesBsryaiiaeie cutyarmn. Yacte [, [HoBocuOupck: http://www
O. UpesBbIuaiiHble CUTYaIH Cubupckuii .prbooksh
TEXHOTEHHOTO XapakTepa: yaeOHoe rocyaapcTBeHHbIl |0p.ru/5480
nocobue YHHUBEPCUTET 4.html
TEJIEKOMMYHHUKAIH
f/’Y 11 TI“&\“Y\T\/{Q’T‘TIV'/T
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JI2.7 |Epemenko, B.  |ABTOMaTH3UPOBAaHHBIC CHCTEMBI Mocksa: http://www
J., OctaneHko, |ympaBiIeHUS TEXHOJIOTHICCKHUMHU Poccwuiickuit .iprbooksh
B. C. mporeccamu: yueOHoe mocooue roCyJIapCTBEHHBIH | 0p.ru/4960
YHHUBEPCUTET 0.html
JI2.8 |Mycradaes, X. |ABTOMAaTU3UPOBAHHBIC CUCTEMBI CraBpomnoJib: http://www
M., Macnos, B. |ynpaBienust TeXHOJIOTHUECKUMH Cesepo- .prbooksh
B. MpoIeccam: JJabOpaTOPHBIMA KagBkasckuii op.ru/6291
NPAKTUKYM benepanbHbBII 5.html
JI2.9 [MypaBbs JI. A. |ABTOMAaTH3UPOBAHHBIC CUCTEMBI Mockaa: http://znani
yIIpaBJICHUS] TEXHOJIOTHYECKHUMU W3narenscTBO um.com/go
nporeccaMmu "FOHUTU- .php?
JAHA", 2015 id=884004
JI2.10|{Mopo3oBa O.  |ABTOMAaTU3UPOBAHHBIC CHCTEMBI Kpacnosipck: http://znani
I'., Macnos C.B.|ynpaBieHus: TEXHOJOTHYECKUMU Cubupckuii um.com/ca
nporieccamu: YdyeOHoe mocobue benepanbHbIT talog/docu
YHHUBEPCUTET, ment?
2016 1d=328348
JI2.11 [[Tacrotuna O.  |OxpaHa Tpyaa Mpu TEXHUIESCKOM Munck: PUIIO, | http://bibli
B. SKCILTyaTaIiu 3jekTpoodopyaoBanus: |[2015 oclub.ru/in
y4ueOHOe mocodue dex.php?
page=book
&id=4636
6.1.3. MeToanueckue pa3padoTKu
| Asrops, | 3arnaBue W3natenscTBo, | Ampec
ABTODBI, 3arnaBue W3naTenncTBO, Anpec
JI3.1 |benskoB I'1. |ABTOMAaTH3MpOBaHHBIE CUCTEMBI CII6.: JIans, 2006
VIINARTAHUI TEXHOTOTUACKIANMIA
JI3.2 [Mypageii JILA. |ABTOMaTH3MPOBAHHbBIE CUCTEMBI M.: FOnuTH, 2003
JI3.3 [JIykoBHukoB A. |Oxpana Tpyna: Yueb. mocobue M.:
B. ArponpomMusar,
1001
JI3.4 [JL.H. HccnenoBanne BOZHUKHOBEHUS , 2012 https://ntb.
AJIeKCeeHKO,  |HANpsDKEHUS I1ara: MeTOANYeCcKHe donstu.ru/c
E.W. T'onoBuHa, |yka3aHus K 1a00paTopHOi paboTe Mo ontent/issle
10.B. JTUCHIUTUIAHE «ABTOMATH3UPOBAHHBIC dovanie-
CupnenbHUK- CUCTEMBI YITPaBJICHUS vozniknov
PyGaHnoBa TEXHOJOTHYECKUMH MPOLIECCAMM): eniya-
METOMYECKUE YKA3aHUS napryazhen
Iya-shaga-
metodiches
Kie-
ukazaniya-
K-
laboratorno
y-rabote-
po-
discipline-
bezopasnos
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JI3.5 [TutoBal. H., |Oxpana tpyna. [Ipaktnucckue , 2019 https://e.la
I'pomoB H. C., |uHTEpaKTUBHBIC 3aHATHS: YIeOHOE nbook.com
[Moramenko B.  |mocobue /book/1120

JI3.6 KoHCynbTaHT 10 0XpaHe Tpyja u , 2015 http://www

MOKapHOU OE30MaCHOCTH. .prbooksh
ExemecsuHoe MpUITOKEHHUE K KypHATY op.ru/4174

JI3.7 |OBuapenko M. |ABTOMAaTH3MPOBAHHBIE CHCTEMBI CaHkr- https://bibli
C., TataneB II. |ympaBieHus TEXHOIOTMYECKHUMHU [TerepOypr: oclub.ru/in
H. MPOIIeCCaMu: METOAMYECKUE yKa3aHus K|CaHKT- dex.php?

MPAKTUYCCKUM 3aHATHIM JJIs [TerepOyprckuit | page=book
00yJaroIuXxcst 0 BCEM HaIpaBICHUAM |rocymapcTBeHHbli | &id=4718
nonroropru u donvan ofvuenug arnanuLIi AR

6.2. IlepeyeHn pecypcoB HHGDOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UnTepuer"

D1 |AsneeBa H.B. COopHUK 3a1aHul ISl CAMOCTOSATEIBLHOM pabOThI CTYICHTOB I10
JTUCIUTITNHE ((ABTOMaTI/I3I/IpOBaHHI>Ie CHUCTEMBI YIIPaBJICHUS TEXHOIOTUUECCKUMHU
e oo oo TN o o M o e o e e o e o o o o A o o
32 [AnekceeB B.C. ABTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTUUECKUMU
nnoneccavu [Duexrnonuniii necvnel: vuefuoe nocofue/ Anexceer R C Wunkora
33 [Aiizman P.M. OcHoBBI 6€30MaCHOCTH KU3ZHEAEATENLHOCTH [ DIEKTPOHHBIN pecypc]:
yuebnoe nocooue/ Aitzman P.U., lllynennna H.C., lupmosa B.M.— DnexTpoH.
e e e e oo oo h B S~ LY M Y~ e e e e o o e o o o
24 [llynenuna H.C. [TpakTukym 1o 06e30MmacHOCTH KU3HEACSITETbHOCTHU [ DNEeKTPOHHBIN
pecypc]/ lUlynennna H.C., Hlupmosa B.M., BonodyeBa H.A.— DIJIeKTpOH. TEKCTOBBIC
e o h B Y~ Y M N~ P e ¥ A Y IVA Y 100 ~
35 |Huxudopos JI.JI. ABTOMaTH3NPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHUECKUMH
nnoneccavu [DuexTnonuniii necvnel: vuefuoe nocobue/ Hukudaonaor T 1T Tlencuganor
D6 [ABTOMaTH3MPOBAHHBIE CUCTEMBI YIPABIECHUS TEXHOJIOTMYECKUMU MPOIIECCAMU
[DuexrTnownrnii necvnel: vuefumr nog faxamarnor/ R QO Frceer [ in 1 - Dnexrnon
6.3.1 IlepeyeHnL MPOrpaMMHOro odecreYeHus
6.3.1.1|Microsoft Windows (inunen3nontnoe [10)
6.3.1.2|[TakeT oucHbIX Tporpamm Microsoft Office (iunensuonnoe I10)
6.3.1.3|Acrobat DC (cB00601HO pacrpocTpansemoe 110)

6.3.1.4|Koncynsrant [moc (oTedecTBeHHOE HIeH3H0HHOE T10)

6.3.2 Ilepeuens HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|CnpaBquas[ npasoBas cucteMa (CIIC) KoncynpranTllimroc: http://www.consultant.ru

15




[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
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MeTtoaudeckue yka3zaHus M0 JUCHUIUTHHE «ABTOMATH3WPOBAHHBIE CHCTEMBI YIIPABJICHUS
TEXHOJIOTHYECKUMHU TIPOIIECCaMH» COJIepKaT 3aJaHus I CTYACHTOB, HEOOXOIWMBIE IS
MPAKTUYECKUX 3aHATHUH.

[IpopaboTka mpeIoKEHHBIX 3aJaHuil MMO3BOJIUT CTYACHTAM MPUOOPECTH HEOOXOIUMBIE
3HAHUS B 00JIACTH M3y4aeMOW JUCIUTUINHBL.

[Ipeana3znaueHbl VTS CTYJICHTOB HaIpaBJICHUS IMOATOTOBKU 11.03.02
NH(bHOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH U CUCTEMBI CBSI3U
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TUTAHOBOTO OOBEMA TTIEPEBOBOK -....uveureeureenreesseesseesutesseeseesseesseesueesaseaseenseesseessessnsesseenseesseesseesasesasesnseesseesnees
7. TlonaTHe 0 TEXHUYECKUX CHCTEMAaxX U YMPaBICHUU TEXHUYECKUMH cucteMamu. 8. [lonsarue o
CHCTEME U CTPYKType cucteMbl. [loHsTHE 0 TexHnueckoi cucteme. 9. Ilonstre 06 ynpasneHrn
texuunaeckumu cucremami (YTC). YTC kak o0bekT usyuenus. 10. Dtansl, pyHKIMU 1 COCTABIISIONINE
nporecca YTC. Onrtumansroe u panroHainbHoe YTC. 11. Cesizb YTC ¢ 00y4aeMOCThIO TEXHUYECKOH
cuctemsl. [Ipaktudeckoe 3amstrue 3 TpancropTHas 3amava. Pacyer moka3zareneil BO3pacTHOM CTPYKTYpBI
ABTOMOOVUTEHOTO TTAPKR ..veeuvteuteruresureesseesseesseesueesusesseessessseesssesusesnsesnseesseessesssessnsesnsessseesssesssesasesssesssessseessees
[Tpaktuueckoe 3ausTue 4 [InanupoBaHre NOCTAHOBKH aBTOMOOWIIEH Ha TEXHUYECKOE 00CITy>KUBaHHE C
JIMarHOCTUPOBAHUEM. [TOCTPOCHUE MEPEBA IIEIIEH ....vveeerurreeeeiiieeeeiiieeeeritee e s sieee e s sabee e s ssabeeeeesabeeesesabeeesenareas
CIIMCOK PEKOMEHAYEMbBIX THOOPMALMOHHbBIX UCTOUYHUKOB........cccooiiiiniieiieeeeenee,



BBEJAEHUME

[Ipu wm3ydeHum kypca Hapsay C OBIAJACHUEM CTYJECHTAMHU TEOPETUYCCKUMHU TOJOKEHUSIMHU
yACNSETCSl BHUMAaHUE MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, C TEM, YTOOBI OHM CMOTJIM YCIICUTHO
MIPUMEHATH UX B CBOEH MOCIIEAYIOMIEH padoTe.

3agaud AUCHUILUIMHBI COCTOSIT B H3YYCHHUM COBPEMEHHOTO COCTOSIHUSI aBTOMATH3MPOBAHHBIX

CHCTEM YIpPAaBJICHHS TEXHOJIOTHYSCKUMH mpoiieccamu. [[puMeHeHHe MeTolla K M3YYEHHUIO JTaHHOU
JUCHUIUTMHBL OTIPENEIsieT CIEAYIOIIME €ro 3aJauyd: HW3ydyeHHe MpoOJieM B HCTOPHYECKOU
NEPCHEKTHBE, PpACIIMPEHUE 3HaHUS CTYICHTOB B 00JAaCTH aBTOMAaTH3UPOBAHHBIX CHUCTEM
yIIpaBJICHUS] TEXHOJOTHUECKUMH TPOLIECCAMHU, Pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MOHUMAHHIO
U KPUTUYECKOMY OCMBICICHHIO MPOOIEM COBPEMEHHOCTH, 00CYXkKIaeMbIX B CPEACTBAaX MacCOBOM
uHpoOpMaLnK, JTUTEpaType, a TakkKe NpUOOpeTeHHEe HABBIKOB IOCIEJOBATEIBHO U TPAMOTHO
u3jaraTb CBOM MBICIH B YCTHOM M MMCbMEHHOM (opMme.

B pe3ynbrare ocBO€HUS JaHHOH AMCUUIUIMHBI (POPMUPYIOTCS CIEAYIOUINE KOMIIETCHIINN
y o0yy4aromierocs:

IIK-2.1: PaGoraer ¢ pa3sJMYHbIMH HH(POPMALMOHHBIMM CHCTeMaMH U 0Oa3amMu
JAAaHHBIX; 00padaTbiBaeT MH(OPMALHUIO C MCIOJb30BAHHEM COBPEMEHHBIX TeXHHYEeCKHMX

cpeiacTs
W3yuuB naHHBINA KypC, CTYJEHT JOJKEH:
3HaTh!
noHatue _[ITexHHYecKas cucrema', IMpOrpaMMHO-IENIEBOW METOJ] YHpaBJICHUS
TEXHUYECKUMHU CUCTEMaMU,IIOHATHE " [JoueHka 3G PEKTUBHOCTH TEXHUYECKUX
cucteM",MHHOBALMOHHBIN MOJXO/ IIPU YIPABICHUU U COBEPLICHCTBOBAHNY OOJIBIIUX CUCTEM,
Ymers:

IPOBOJIUTh CHUCTEMHBIM aHalIM3 MpU KOMIUIEKCHOM OLIEHKE IHpPOrpaMM U MEpONpHUSTHH
COBEpLICHCTBOBAHUS OOJBIINX CHUCTEM, aHAIM3UPOBAThH JKU3HEHHBIM LUK OOJIBIIMX CUCTEM U
UX HJIEMEHTOB,;

Bnaners:

MeToauKoi  NpUHATHS  pEUICHMM TpU  YOPaBICHUM  IPOU3BOJACTBEHHBIMH U
AKCIUTYaTaIl[MOHHBIMHU CUCTEMaMHU_(B TOM YHCIIE€ B YCIOBUAX JepULUTa HHPOPMAIIUU U PUCKOB),
_TPOBEJIEHUs SKCIEPTU3bl, ONPOCOB MPU U3YYEHUH OOJBLIMX CUCTEM U NMPUHATUU PEHICHUH 1Mo
UX Pa3BUTHUIO U COBEPIIEHCTBOBAHUIO. .

Peanu3zanus KOMIETEHTHOCTHOIO MTOAX0/1a IPELyCMaTPUBAET IIMPOKOE UCIIOJIb30BAaHUE B
yu4eOHOM TMpoIlecce AaKTHUBHBIX M HHTEPAKTUBHBIX (opM mpoBeAeHUs 3aHATHI (pa30op
KOHKPETHBIX CHUTYalMii, co0eceoBaHWE) B COUYETAHUM C BHEAYIUTOPHOM pabOTOH C ILEbio
(GbopMUpPOBaHUS U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB CIIELIMATTUCTOB.

JIekuMOHHBIN Kypc siBisieTcs 0a30M A MOCIEAYIOIIEro MOJIY4YeHUs O0y4aroIUMUCS
MPAKTUYECKUX HABBIKOB, KOTOPbIE MPUOOPETAIOTCS HAa MPAKTUYECKUX 3aHATHUSIX, IPOBOJUMBIX B
aKTUBHBIX (OpMax: JIeJOBbl€ UIPBl; CUTYallMOHHbIE CEMHHApbl. MeToauKa MNpOBEICHUS
NPAKTUYECKUX 3aHATUH U UX COJAEpXKaHHE TMPOJUKTOBAHbl CTPEMIICHHEM KaK MOKHO
s peKTUBHEE Pa3BUBATh Y CTYACHTOB MBIIIJICHUE U UHTYHIIHIO, HEOOXOAUMBIE COBPEMEHHOMY
CHeHUalnCcTy. AKTUBHBIE (DOPMBI CEMHUHAPOB OTKPBIBAIOT OOJIbIIIKE BOZMOKHOCTH JJIsl TPOBEPKU
YCBOEHHUS TEOPETUUECKOI0 U MPAKTHYECKOT0 MaTepuaa.

IIpakTnyeckoe 3ansaTue 1 Ipoaykuus aBrorpancnopra. Meroasl pacuera

Heab 3ausiTusi 3aKiIovaeTcss B (HOPMHPOBAHUM Yy CTYIEHTOB MPO(dhecCHOHATHLHOM
kommnereniuu: [1K-2.1

Bonpocsl A1 00cykneHust

1. OcobeHnocTu u TCHACHIOHNHU  pa3BUTHA CUCTEM  YIPABJICHHUA  TCXHOJIOT'MYECKHUMU npoueccamMu.
2. OcobOeHHOCTH H TCHACHIOHN Pa3BUTUA CHCTCM YIPABJICHUA TEXHOJOTHYCCKUMHU IIPOLECCaMU B PBIHOYHBIX
YCIIOBHUAX.
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3. [ToHATHE O HAJEKHOCTH CHUCTEM YIPAaBJIEHHsSI TEXHOJOTHYECKHMMH mpoueccamu. DakTopel pUCKa W BpPEMEHH.
4, AKTyaJbHOCTh W 3HAQYUMOCTh TEXHMYECKOH OKCIUTyaTallkd CHCTEM YIPABJICHUS TEXHOJIOTHYECKUMHU
MPOLIECCAMH.

5. Pous B oOecrieueHNH HAJEKHOCTH CUCTEM YIPABJICHUS TEXHOJOIMYECKUMH MPOIIECCAaMH TEXHUYECKOH CITY>KOBI.
6. Tpancopmanus UTC cuctem ynpaBieHUS TEXHOJIOTHYECKUMH TIPOLIECCAMH M €€ 3aJa4d B PBIHOYHBIX
YCIIOBHSX.

IIpakTuyeckoe 3ansaTue 2 OnpeaeneHue NOTPEGHOCTH B MOABHKHOM COCTaBe JIIs
BBINOJTHEHNS TJIAHOBOTO 00beMa MePeB030K
Heabr 3ausiTusi 3aKIIOYaeTCs B (OPMHPOBAHWUU Yy CTYACHTOB NPO(ECCHOHATHLHOM
kommerenmmu: [1K-2.1

Bonpocsl 1715 o0cykneHust

7 IMonsATHE O TEXHUYECKHUX CHUCTEMaX M YIIPABICHUH TEXHHIECKUMH CHCTEMaMHU.

8. IToHATHE O CHCTEME H CTPYKTYpE CHCTEMEL. [IOHSITHE 0 TEXHUYECKOH CHCTeMe.

9. IMonstue 06 ynpasienuu texunueckumu cucremamu (Y TC). YTC kak 00bEKT U3yUYCHHUSI.
10. Otansl, GyHKIMU U cocTaBistomue npouecca Y TC. OnrtumansHoe U panuoHanbHoe Y TC.
11. Ces13b YTC ¢ 00y4aeMOoCThI0 TEXHUYECKOI CHCTEMBI.

IIpakTnyeckoe 3ansaTue 3 TpancnopTHas 3agaya. Pacyer noka3sareJsieil BO3pacTHOi
CTPYKTYPBI ABTOMOOM/IBHOIO NApPKa

eap 3ansiTusi 3aKII0OYaeTcss B (DOPMUPOBAHUM Yy CTYAEHTOB MPOGECCHOHATHLHON
kommerenmuu: [1K-2.1

Bomnpocs! ajst 00cy:x1eHust

13. TTonsTHE O MPOU3BOICTBEHHO-TEXHOIOTHYECKOH cucteMe. [ToHATHE 00 OpraHU3aIMOHHO-TEXHIYECKOH
cucreme. Cucrema yrnpasieHHs! IPOU3BOJICTBOM.
14. IonsTue o 6ompmioi Texanueckoit cucreme (BTC).
15. ABTOMOOMIIbHOE TIPEATIPUATHE U €0 TeXHHUYecKas ciyx0a kak BTC.
16. Mertongb! ynpasnenus. Knaccudukanus MeTo10B yrpaBJeHuUsI.
17. VYnpasisomiye U yIpaBiseMble 3JIeMEHTBI CUCTeMbI. JKecTKue U THOKKME CHCTEMBI yrpaBieHus. Poib oOpaTHoi
CBSI3U B YIIPaBJICHUH CHCTEMaMHU.
18. IToHsTHE O LEIAX CUCTEMBL.
19. [IporpamMmmMHo-TIeNIeBbIE METOBI YIIpaBieHus, aepeso ueineit (L) u cucrem (JC).
20. PeakTuBHEII 1 TporpaMMHO-TIETIEBBIE METOABI yipaBieHus. Bzanmocss3p 1 u JIC.

IIpakTnueckoe 3ansaTue 4 [lnaHnpoBaHue NOCTAHOBKH ABTOMOOM/IeH HAa TeXHMYeCKOe
o0cayxxnBaHue ¢ nnarHocruposanuem. Ilocrpoenue nepesa nenei
Heab 3ansiTus 3aKiro4aeTcs B (OPMHPOBAHUM Yy CTYAEHTOB Npo(ecCHOHATBHOU
kommnereniuu: [1K-2.1
Bomnpocs! ajst 00cy:xI1eHus1

21. Knaccugukarus noacucrem u paxropos A1 u JIC.
22. JlepeBo 11ieneii 1 1epeBo CUCTEM aBTOTPAHCIIOPTHOTO MPEATIPHSTHSL.
23. Crpykrypa ALl u JIC TexHn4ecKoil SKCIUTyaTallui CUCTEM YIIPaBICHHUS TEXHOJIOTHYECKUMH ITPOLIECCAMH.
24, [TocTanoBka ynpaBieHUECKUX 3a/1a4 ¢ ucnoiab3oBanuem Mexanusma L u JIC.
25. Pemenne ympaBnendeckux 3amad ¢ ucnons3zoBanueMm Mexaamma L u J1C.
Bomnpocs! 11t IOATOTOBKU K YCTHOMY OIpocy Tekymiero koHTpous (biok 2)
26. A u IC xak nHCTpyMeHTHI 3 (HEKTHBHOTO aHAIM3a H YIPaBJIEHHs MPOU3BOACTBOM. DaKTOPHI, YUUTHIBaEMbIC B
MpoIiecce MPUHATHS PELLICHUH.
27. IMonstue o HayuHo-texHudeckoM nporpecce (HTII). Pons passutus npoussoactsa B HTTI. Csi3p uHHOBaIMiA ¢
TEXHOJIOTHSMH.

CIIMCOK PEKOMEHAYEMbBIX THOOPMAIIMOHHBIX NCTOYHUKOB

| | ABropei, cocrasurenn 3arnaBue 3 piatenctso, roz |




JI2.2 |Pemernsk, E. I1. ATTecTallMOHHBIE TIeJarOrHYeCKUe U3MEPUTEIbHBIE MAaTEPUAITBI
10 TUCUUIUINHE «Y IPaBIeHUE TEXHUYECKUMU CUCTEMaMU

CapatoB:
CapatoBckuii
rOCYAapCTBEHHbBIN
arpapHblil
YHHMBEPCHUTET
nmenu H.W.
Bagwuinoga,
Byzosckoe
oOpazoBanme, 2012

6.1.3. MeTroauueckue pa3padboTKku

ABTOPBI, COCTaBUTENN 3arnmaBue

W3naTenscTBO, TOI

JI3.1 |Ilomos /. H., Cuyxun |PacueT HeNMHEHHBIX CHCTEM CTAOWIM3AIUHU C THIPOTPUBOIAMHU:
M. B. Meronnueckue yka3aHus K BBIIIOJIHEHUIO JOMAIIHETO 3a4aHUs 110
JUCIUIIIMHE «Y IpaBIeHNE TEXHUIECKUMHU CHCTEMaMU»

, 2006

6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH ""UHTepHer"

31 |[Kapmanor K.H. B3aumoseiicTBue nepesa 1eseii U [epeBa CHCTEM aBTOMOOMIBHOTO TpaHcmopTa B TOA
[DnexkrponHBIi pecypc]: meToauueckue ykazanus/ Kapmanos K.H., MenpaukoB A.H., Xacanos 1. X.—
DeKTpoH. TeKCcTOBEIe naHHbIe.— OpeHOypr: OpeHOyprekuii rocynapcerBeHHbIi yHIBepcuTeT, D6C ACB,

2014.— 30 c.— Pexxum mocryma: http://www.iprbookshop.ru/50048.

32 |[3s16poB B.A. OCHOBBI aBTOMATHKH U TEOPUH YIPABICHUS TEXHHYECKIMH CUCTEMaMHt [ DIIeKTPOHHEII
pecypc]: metomudeckue pekomenaanuu/ 3s0pos B.A., [Tomos JI.A.— DJIEKTPOH. TEKCTOBBIC JaHHBIC.— M.:
MocKoOBCKasi roCyIapcTBEHHAsI aKajeMus BOJHOTO TpaHcmopTa, 2015.— 46 ¢.— Pexum goctymna:

6.3.1 Ilepeyenb NpOrpaMMHOro odecredeHust

6.3.1.1|Windows 7 munieH3nonHas mmo noamnucke Microsoft Imagine premium (oruiaTa mpoaeHUs TOAITHCKH

Imagine premium no cuety IM29470 ot 28.01.2019r);

6.3.1.2 | Kaspersky Endpoint Security 0E26-180226-121730-167-197;

6.3.1.3|Microsoft Office 2013 Professional Plus muniensnonnoe cornamenue Ne64277464;

6.3.1.4| Microsoft Office 2010 Professional Plus nuuensnonnoe cornarienue Ne 49405992;

6.3.1.5|Koncynmsrant+ gorosop «O0 nHpopManunoHHOM nomaepkke» Ne 1226/18 ot 9.06.2018r. ¢
COIPOBOXKJICHUEM CIICLHAINCTAMH KOMITAaHHH;

6.3.1.6 | MathworksMatlab nunensuonnoe cornamenue Ne614270;

6.3.1.7[Mathworks Simulink nunensunonnoe cornanienne Ne614270;

6.3.1.8| IDEARDUINO 6ecrutaTHa 6e3 orpaHHYCHHN B y4eOHOM IIpOIIecce;

6.3.1.9| AVRStudio 6ecrutaTtHa 6e3 orpaHuyYeHUN B y4eOHOM MPOIiecce

6.3.1.10

6.3.2 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1| CnpaBounas npasoBas cuctema (CIIC) KoncynprantlLmroc: http://www.consultant.ru




ABTOpHI, 3arnaBue W3naTenscTBO, rOI Anpec
J12.4 |CJIL Iymenko, B.. [MeTtonuueckue yka3aHusl 1Jis BBITOJTHEHUs pacueTHoi |, 2018 https://ntb.
Tapmmn, AT 4aCTH KOHTPOJBHON pabOoTHI 1O AUCIHTLIHHE donstu.ru/c
XBocTukos, B.B. «ABTOMATH3UPOBAHHBIE CUCTEMBI YIIPABICHUS ontent/met
Kupeesa, JI.M. TEXHOJIOTHYECKAMH TIpoIieccaMmu» (6e301macHOCTh odicheskie-
Ky3nenos, B.B. Tpy/a): METOJJUYECKHE yKa3aHUs ukazaniya-
Hynuauk, I1.B. dlya-
Tynuk, E.A. vypolneniy
TpymxkoBa a-
raschetnoy
-chasti-
kontrolnoy
-raboty-po-
discipline-
bezopasnos
t-
zhiznedeya
telnosti-
bezopasnos
t-truda
JI2.5 |Ulynutedbun, . @. [Upessbruaiinsle curyanuu. Yacts |l. UpesBreryaiinbie HoBocubupck: http://www
CHTYalLlM IPUPOJHOTO Xapakrepa: yuebHoe mocodbue  |Cubupckuii .iprbooksh
rocymapcTBeHHbii | op.ru/5480
YHUBEPCUTET 3.html
TENEeKOMMYHHUKAIN
I 1 uHpOpMATUKY,
2009
JI2.6 |Ulynure6bun, M. ®. |YUpessoruaitasie cutyanun. Yacts |11 Upessbuaitnsie  [HoBocuOupck: http://www
CHTYallIM TEXHOTCHHOTO XapakTepa: ydeOHoe nocodue |Cubupckuii .iprbooksh
rocymapcTBeHHbii | op.ru/5480
YHUBEPCUTET 4.html
TENEeKOMMYHHUKAIN
i 1 uHpOpMATUKY,
2009
JI2.7 |Epemenxo, B. /1., ABTOMAaTH3UPOBAHHBIE CHCTEMBI YIIPaBJICHUS MockBa: http://www
Ocranenko, B. C. TEXHOJIOTHYECKUMH TIpoIieccaMu: yaeOHoe mocodne Poccuiickuii .iprbooksh
rocyaapcTBeHHBIH | Op.ru/4960
YHUBEPCHUTET 0.html
npasocyaus, 2016
J12.8 |Mycradaes, X. M., |ABTOMaTH3UPOBAaHHBIE CUCTEMBI YIIPABICHUS CraBponons: http://www
Macros, B. B. TEXHOJIOTHYECKUMH TIPOIIECCaMu: T1ab0paTOPHBI Cesepo- .iprbooksh
HPaKTHKYM Kagkasckuii op.ru/6291
(benepanbHbIH 5.html
yHuBepcurert, 2014
J12.9 |Mypasbs JI. A. ABTOMaTH3UPOBAHHBIE CHCTEMBI YIIPABICHHUS MockBa: http://znani
TEXHOJIOTMYECKMMU IIpOoLieCCaMu W3nparenscTBO um.com/go
"IOHUTHU-IAHA", | .php?
2015 id=884004
JI2.10 |Mopo3zoBa O. T, ABTOMAaTH3UPOBAHHBIE CUCTEMBbI YIIPABJICHHS Kpacnostpck: http://znani
Macnos C.B. TEXHOJIOTHYECKHMHU TIpolieccaMu: Y4yeOHoe nmocodue Cubupckuii um.com/ca
(benepanbHbIH talog/docu
yHuBepcurert, 2016 ment?
id=328348




JI2.11 |ITactoruna O. B. OxpaHa Tpy/a MpHu TEXHAYECKO# IKCIUTyaTalnu Mutmck: PUTTO, http://bibli
ANEKTPOOOOPYIOBaHUS: yueOHOe mocodue 2015 oclub.ru/in
dex.php?
page=book
&id=4636
59
6.1.3. MeTtonnueckue pa3padoTku
ABTOpHI, 3arnaBue W3naTenbcTBO, rOJI Anpec
JI3.1 |bensxos I'.H. ABTOMAaTH3UPOBAHHBIE CUCTEMBI YIIPABJICHHS CIIO.: JIans, 2006
TEXHOJIOTHYECKUMH TIPOLIECCaMH Ha ITPOU3BOJICTBE.
JI3.2  |Mypaseii JL.A. ABTOMaTH3UPOBAHHBIE CICTEMBI YIIPABICHHS M.: FOnutn, 2003
JI3.3 |[JIyxoBHukoB A. B. |Oxpana Tpyna: Yue6. nocobue M.:
Arponpomusar,
1991
JI3.4 [JI.H. Anekceerko, |HccienoBanne BOSHUKHOBEHHUS HAPSDKEHUS TI1ara: , 2012 https://ntb.
E.N. I'onoBuHa, METOJIMYECKUE yKa3aHUs K Ja0opaTOpHOU padoTe Mo donstu.ru/c
10.B. CuzienbHUK- | IMCIMTUTHHE «ABTOMATH3HPOBAHHBIE CHCTEMBI ontent/issle
PyGanoBa YIIPABIECHUS TEXHOJIOTMYECKHMU IIPOLIECCAMM»: dovanie-
METOIMYECKUE YKa3aHHsI vozniknov
eniya-
napryazhen
iya-shaga-
metodiches
kie-
ukazaniya-
K-
laboratorno
y-rabote-
po-
discipline-
bezopasnos
t-
zhiznedeya
telnosti
JI3.5 [TurosaTl. H., Oxpana Tpyna. [IpakTideckne HHTEpAKTHBHBIE , 2019 https://e.la
I'pomos H. C., 3aHATHA: yueOHOE mocobue nbook.com
IToranenxo B. B., /book/1120
Cagenxosa T. H., 68
JI3.6 KoHCyY/BTaHT o OXpaHe Tpy/aa U MoKapHOM , 2015 http://www
6e3omnacHocTH. ExxemecsuHOe NPUIOXKEHNE K XKypHATLY .iprbooksh
«OxpaHa Tpyza u noxxapHast 6€30MacHOCTb op.ru/4174
9.html
JI3.7 |OBuapenko M. C., |ABTOMaTH3MPOBaHHBIE CHCTEMBI YIIPABICHUS Canxr-IletepGypr: | https://bibli
Taranes I1. H. TEXHOJIOTHYECKAMH TIPOIIECCAMH: METOTUUECKUE CaHkr- oclub.ru/in
yKa3aHUsl K IPaKTUUECKUM 3aHATHAM UL IerepOyprekuit dex.php?
00y4aroIuXCsi 10 BCEM HANPABJICHUSAM IIOJTOTOBKH M |rocymapcTBeHHbI | page=hook
(hopmam 00yyeHuns OakanaBpraTa: METOIUUECKOE arpapHsblit &id=4718
nocobue YHUBEPCUTET 45
(CIIoT'AY), 2016
6.2. ITepeuyeHnb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKAMOHHO# ceTn ""MHTepHeT"

31 |ABneesa H.B. COopHUK 3amaHuii A1 CAMOCTOSTENEHOM Pa0OTHI CTYACHTOB IO TUCLUIIINHE
«ABTOMAaTH3MPOBAaHHBIE CHCTEMBI YIIPABJICHUS TEXHOJIOTHYECKUMH TIporieccaMmy [ DIeKTpOHHBIH pecypc]:
yueOHo-MeToanueckoe mocodue/ Apneesa H.B.— Dnekrpon. Tekcrosie nanubie.— CI10.: Poccuiickuit

92 |AnekceeB B.C. ABroMaTu3upoBaHHbIE CUCTEMBI YIIPABICHHUS TEXHOJIOTHYECKUMU MpoIieccaMu [ DIeKTPOHHBII
pecypc]: yuebHoe nocobue/ Anekcees B.C., XKunxosa O.1., Tkauenko 11.B.— DIeKTpoH. TEKCTOBbIE JaHHbIE.—

33  |Aiman P.J1. OcHOBBI 6€301aCHOCTH JKU3HEACATEILHOCTH [ DIEKTPOHHBIA pecypc]: yueOHoe mocodue/ AizMan
P.U., llynenuna H.C., Illupmosa B.M.— DnexTpoH. TekcToBble JanHbie.— HoBocubupck: Cubupckoe
YHUBEPCHTETCKOE M3aTeNbeTBO, 2010.— 247 ¢.—

94 |llynenuna H.C. [Ipaktukym no 6€30nMacHOCTH XKU3HenesATeIbHOCTH [ DnekTponHbli pecypce]/ Ilynennna H.C.,
[Hupmosa B.M., BonoGyesa H.A.— DnekTpoH. TekcToBble fanHbie.— HoBocubupck: Cubupckoe
YHUBEpCUTETCKOE n3aarenseTBo, 2010.— 190 c. Pexxum nocryna:

8




95  |Huxudopor JI.JI. ABTOMaTH3MPOBAaHHBIC CUCTEMBI YITPABICHUS TEXHOJIOTHUYECKUMH MPOIIeccaMu [ DNEeKTPOHHBIIH
pecypc]: yuebnoe nocobue/ Hukudopos JIJL., [lepcusHoB B.B.— DnexTpoH. TekcToBbIe AaHHbBIe.— M.:

D6 |ABTOMATH3HPOBAHHBIC CHCTEMBI YIPABICHHUS TEXHOJIOTHISCKUMH MPOIieccaMul [ DNEKTPOHHBIH pecypc]:
yuebnuk ais 6akanaspos/ B.O. EBcees [u ap.].— DnekTpoH. TekcToBble qanHbie.— M.: lamkos u K, 2014.—

6.3.1 IlepevyeHs NpPOrpaMMHOro odecnedeHust

6.3.1.1(Microsoft Windows (srnensuonsoe I10)

6.3.1.2|ITaket oucusix mporpamm Microsoft Office (munensznonnoe I10)

6.3.1.3|Acrobat DC (cBoGoato pacmnpoctpansemoe I10)

6.3.1.4|KOHCyHLTaHT [Tmroc (oTeuecTBenHOE MuIieH3noHHOE [10)

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|CnpaBquaH npasosas cucrema (CIIC) Koncymsrantlmroc: http://www.consultant.ru




[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKUE YKAZAHUSA

10 BBITIOJTHEHHIO JJa00PaTOPHBIX PadOT
no aucuumuinie «KoHTpoab nepeaayuu, pacipeesieHus u
NOTPEOJICHUS DIICKTPOIHEPTUM I OOYUAIOIINXCS TI0 HANPABJICHUIO
noarotoBku 11.03.02 «HPpoKOMMYHUKAITMOHHBIE TEXHOJIOTHH U
CUCTEMBI CBs3u» HampaBneHHOCTh (TTpoduiih)
«MHDOKOMMYHHMKAIIMOHHBIE TEXHOJIOTUN O0BEKTOB SHEPTETUKI)



Meroanueckue ykazanuss no aucuuiuinHe «KOHTposib mepenauu, pacrnpeiesieHus U
MOTPEOICHUST AIEKTPOIHEPTHH» COACPKAT 3aJaHusd Il OOYyJaronIuXcCsl, HEOOXOIUMBIE s
1ab0paToOpHBIX PaboT.

[IpopaboTka mNpeMIOKEHHBIX  3aJlaHUi  TO3BOJIUT  OOYyYaromUMCs  NPHOOpECTH
HE00X0/IMMbIE 3HAHMS B 00J1aCTH U3y4aeMOW JUCIUTUIMHEL.

[Ipeqnaznauenbl Ig  OOy4aromuxcs 10 HampapieHuto noarotopku  11.03.02
«MHPOKOMMYHHMKAITMOHHBIE TEXHOJOTMH W CHCTEMBI CBS3W», HAMPABICHHOCTh (TIPOQWIIb)
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH OOBEKTOB YHEPTETUKI.



Conep:xanue

Bgenenue
JlabopaTtopHnas pabota 1 MccnenoBanue XxapakTepUCTUK JIMHEUHBIX MOCTOSHHBIX
PE3UCTOPOB

JlaboparopHas pabota 2 MccnenoBanue XapakTepUCTHK HETMHEHHBIX
TIOJTYIIPOBOTHUKOBBIX PE3UCTOPOB

JlaboparopHnas padota 3 MccnenoBanue XxapakTepUCTHK KOHIEHCATOPOB MOCTOSIHHON
€MKOCTH

JlaboparopHas padota 4 MccnenoBannue XapakTepUCTHK MOIYITPOBOJHUKOBBIX IHO/I0B
JlaGoparopHas pabota 5 VccnenoBanre XapakTepUCTUK OUITOISAPHBIX TPAH3UCTOPOB
JlaboparopHas padota 6 MccnenoBanue XapakTepUCTHK TOJISPHBIX TPAH3UCTOPOB

Crucok PEKOMCHAYCMBIX I/IH(l)OpMaIII/IOHHI)IX HUCTOYHUKOB



BBEJAEHUME

[Ipu wm3yyeHum Kypca Hapsay C OBJaJCHHEM CTYAEHTAMH TEOPETHYECKHMHU IIOJOKEHUSIMU
yIensercsi BHUMaHue MpHOOPETEHHI0 MPAKTUUYECKUX HABBIKOB, C TE€M, YTOObI OHHM CMOTJIM YCIEUIHO
MIPUMEHATH UX B CBOEH MOCIIEAYIOMIEH padoTe.

Lenb ocBOeHMS TUCHUILUIUHBI — (HOPMUPOBAHUE CUCTEMHOI'O METOJUYECKOrO MOAX0/a K
OpTraHHU3aIH MPOCKTHOU JCSATEILHOCTH U MPHOOPETEHUE MPAKTUYECKUX HABBIKOB MPOCKTHOMN
paboThl B PHIHOYHOM 9KOHOMUKE, JOPMUPOBAHUE 3HAHUS POEKTHOM KYJIbTYPBHI.

[IpumeneHne MeTola CHCTEMHOIO aHAM3a K HW3YYCHUIO JAHHOW JUCLMIUIMHBI
ompezeNisieT CIeAYIOIMe ero 3ajJadyd: H3ydyeHHe MpoljeM B HCTOPUYECKON MEepCHEeKTHBE,
pacuiipeHre 3HAHUS CTYICHTOB, pPAa3BUTHE CIIOCOOHOCTH CTYACHTOB K TIOHMMAaHUIO U
KPUTHYECKOMY OCMBICIICHUIO MTPOOJIEM COBPEMEHHOCTH, 00CYKJAEMBIX B CPEICTBAX MacCOBOU
uH(pOpMAIINK, JTUTEPATyphl, a TAaKXKe MPUOOPETCHHE HABBIKOB IOCIIECIOBATEIBHO M TPAMOTHO
U3JIarath CBOM MBICJIU B YCTHOM M MUCbMEHHOU popme

B pesynbTare ocBOeHUS JaHHOW AUCHUTUIHHBI (POPMHUPYIOTCS CIEIYIONINE KOMIICTCHIIUN
y o0yyaromierocs:

IIK-1.4: IIpeacraBisieT NPUHUUIIBI PadoThl 000PYAOBAHMS CHCTEM COTOBOMH CBfI3HM, TeOpeTHYeCKHe
OCHOBBbI HX MOCTPOCHUS H oﬁcny)mmannﬂ..

N3yuuB naHHBIN KypC, CTYIEHT JIOJIKEH:

3HaTh:

(u3nUecKue Mpouecchl, MPOUCXOMAIINE B INEKTPOTEXHUUYECKUX LEISX, U UX MaTeMaTH4ecKue
MOACIIH, OIIMCBIBA€EMbIE C IIOMOIIBIO KOHCYHOI'0O 4YHCJa B3aMMOCBA3aHHBIX aJII‘e6paI/ILICCKI/IX,
IuQQepeHInanbHbIX, HHTETPAJIbHBIX YPAaBHEHHUH.

YMeTh:

COCTaBIISITh U PEIATh YPAaBHEHHS DIIEKTPUUYECKOTO PABHOBECHUS IICTIM PA3IMYHON CIIOKHOCTH, a
TAKXKC OIPCACTIATh U aHAJIM3UPOBATH CHCTCMHBIC (bYHKHI/II/I U BPECMCHHBIC XapaKTCPUCTUKHU JIMHEWHBIX
LeTeH.

Buaners:

METOAaMH pacuéra JJEKTPUUECKUX IIerei, a TakkKe METOJaMH aHallu3a MO0 BPEMEHHBIM U
YaCTOTHBIM XaPaKTEPUCTHKAM YCTAHOBHUBILUXCS M MEPEXOIHBIX MIPOLECCOB B HUX.

Peanu3zanust KOMIETEHTHOCTHOTO MOJAX0/1a MPEAYCMATPUBAET IUPOKOE UCIOJIb30BAaHUE B
yueOHOM TpoIlecce AaKTUBHBIX W HHTEPAKTHUBHBIX (OpM TMpoBeAeHUs 3aHATHI (pa3bop
KOHKPETHBIX CHUTYyalllii, cobeceoBaHHE) B COUYETAaHUU C BHEAYJUTOPHOW paboOTOil C ILenbio
dbopMUpOBaHUS U Pa3BUTHS MPOPECCHOHATHHBIX HABBIKOB CIIEIIMATUCTOB.

JIeKIMOHHBIN KypC sIBIsieTCs 0a3oi ISl TOCIIEAYIOIIETO TMOJYYEHUsT 00YYaromUMUCS
MPAKTUYECKUX HABBIKOB, KOTOpPBIE MNpUOOpeTaroTcss Ha JabopaTopHBIX paboTax. MeToauka
MPOBEICHUS JTA0OPATOPHBIX PabOT M UX COAEP’KaHME MPOJAUKTOBAHBI CTPEMJICHUEM KaK MOXKHO
sddekTuBHEE Pa3BUBATh y 00YYAIOIINXCS HABBIKK, HEOOXOAUMBIE COBPEMEHHOMY CIICIIUATIHCTY.

Jladoparopnas pabora 1

MeTtoapl 1 cpeacTBa 71 HOCTPOEHUS MIEKTPUYECKUX CXEM

Hean 3anaTHA 3aK/1I049a€TCs B (POPMUPOBAHUH Y CTYACHTOB MPO(HECCHOHATIBHON KOMIIETEHLIUU:
[1K-1.4

3aganre Ne 1. umccrienoBaTh BOJBT-aMIIEPHYIO XapaKTEPUCTUKY PpE3UCTOPa, 3apUKCUPOBAThH
pe3yJIbTaThl UCCIIEIOBAHUSI.

3aganue Ne 2: onpeaenuTh napaMeTpsl Pe3UcTopa Mo MapKupoOBKe.

3agaane Ne 3: n300pa3uTh CXeMy UCCIICIOBAHMIA.

3anaHue Ne 4: mpoiTH TECTUPOBAHUE 110 JAHHOM TeMe IPOMIEHHOI0 MaTepraia.

JlaGopatopHnas pa6ora 2 Knaccuduxauus nHPOpPMAITMOHHBIX TEXHOJIOTUI
Leab 3anATHA 3aKTI09aeTCa B GOPMHUPOBAHUH Y CTYAEHTOB PO(HECCHOHATBHON KOMITETEHIUH:
YK-1.1



3aganue Ne 1. MccnenoBats NTC-Tepmuctop, 3adMKCHpOBATh pe3yIbTaThl HCCIECIOBAHMUS.
3aganue Ne 2: rccieoBaHue MO3UCTOPA, 3a(UKCUPOBATH PE3yNIbTaThl UCCIEI0BAHUS.

3ananue Ne 3: m300pa3uTh CXeMy UCCIICIOBAHUM.

3aganue Ne 4! mocTpouTh TrpadUKud TEMIEpPaTypHBIX 3aBHCHUMOCTEH  CONPOTHUBIICHUS
UCCJIEJOBAaHHbBIX 3JIEMEHTOB.

3aganue Ne 5: mccrnegoBaHHME BOJBT-AMIIEPHOM XapaKTEPUCTUKHU TO3UCTOpAa U BapUCTOPa,
3a(pUKCUPOBATH PE3yIbTATHl HCCIIEOBAHUS.

3agaHue Ne 6: TpOMTH TECTUPOBAHKE 1O TAHHOW TEME MPOMAEHHOI0 MaTepuaia.

JlabopaTopnas padora 3

HccnenoBaHue XxapakTepUCTUK KOHAECHCATOPOB MOCTOSHHOM eMKOCTH

Lesb 3aHATHA 3aKII0YaeTCs B JOPMUPOBAHUH Y CTYIEHTOB PO ECCHOHATHLHON KOMITETCHIIH:
[1K-1.4

3aganue Ne 1. ccnenoBats TKE xonaeHcaTopoB, 3ahuKCcupoBaTh pe3yabTaThl HCCIEAOBAHUS.
3aganue Ne 2: wMccienoBaTh IpoOLECC 3apsiia KOHJEHcaTopa, 3aUKCHUpPOBATh pE3yJbTaThl
UCCJIEJOBAHMSL.

3aganue Ne 3: n300pa3uTh CXeMy UCCIIeOBAHUI.

3amanne N 4: mocTpouTh TpaduK TeMIEpaTypHOH 3aBHCHMOCTH €MKOCTH HCCIIEAOBATEILHOTO
KOHJIeHcaTopa.

3aganue Ne 5: mocTpouTh rpaduKy pacyeTHONW U SKCIEPUMEHTAIHHOM 3aBUCUMOCTEN U3MEHEHUS
HalpsDKEHUs Ha KOHJEHCATOpe IpU ero 3apsijie U paspsize.

3aganue Ne 6: MPONTH TECTUPOBAHUE 110 TAHHON TeMe MPONUCHHOTO MaTepuaa.

JlabopaTopnas padora 4

HccnenoBanue XxapakTepUCTHK MOJIYTIPOBOHUKOBBIX JIMOJIOB

Hean 3anaTHA 3aK/1I049a€TCs B (POPMUPOBAHUM Y CTYIEHTOB NPOPECCUOHATLHON KOMITETEHINH:
[1K-1.4

3ananue Ne 1. HMccienoBarh BOJBT-aMIIEPHYIO XapaKTEPUCTUKY IOJYNPOBOJHUKOBOTO AMOAA,
3a(pUKCUPOBATH PE3yJIbTAThl HCCIIEOBAHUS.

3aganue Ne 2: n300pa3uTh cXeMy MCCIeJOBaHUN.

3aganue Ne 3: mcciieoBaTh CXeMy OJHONOIYIPOBOJHMKOBOIO BBIIPSAMUTENS, 3a(UKCHPOBATH
pE3yJIbTaThl UCCIIEIOBAHUS.

3amanue Ne 4: uccienoBaTh CXEMY OJHOIIOIYIPOBOJHHUKOBOI'O BBIIPSMUTENS C €MKOCTHOM
bubTpanuei.

3aanue Ne 5: n300pa3uTh CXeMy UCCIIEI0BaHUM.

3aganue Ne 6: nccienoBaTh CTAOMIUTPOH, 3aUKCUPOBATh PE3YNIbTAThl UCCIIEIOBAHMUS.

3amanue Ne 7: uccienoBaTh aMIUIMTYAHYIO XapaKTEPUCTHKY CTaOMJIMTPOHA, 3apUKCUPOBATH
pE3yJIbTaThl UCCIIEIOBAHUS.

3ananue Ne 8: mocTpouTh rpauK XapaKTepUCTUK JIM0/1a U CTAOMIIUTPOHA.

3azanue Ne 9: mpoiTH TECTUPOBAaHUE 110 JAHHON TEME IPOMIECHHOI0 MaTepraa.



JlaGoparopnas padora 5
HccnenoBanue XapakTepUCTUK OUIOISPHBIX TPAH3UCTOPOB
Lesb 3aHsTHA 3aKII04aeTCsl B POPMUPOBAHUH Y CTYJEHTOB NPOGECCUOHATBHON KOMIIETEHIIMU:

I1K-1.4

samanre Ne 1. Ompenenuth h-mapamerpbl TpaH3UCTOpa B CXEME C OOIIMM SMHTTEPOM,
3a(pUKCUPOBATH PE3yIbTATHI HCCIETOBAHUS.

3ajanre Ne 2: MCCleI0BaTh BOJBT-aMIIEPHBIE XapaKTEPUCTUKHU TPAH3UCTOPA B CXEME C OOLIUM
SMUTTEPOM, 3aPUKCUPOBATH PE3YIbTAThl UCCICIOBAHHUS.

3aganue Ne 3: n300pa3uTh CXEMbI HCCIIEOBAHUM.

3amanne Ne 4: moctpouTts rpaduku BAX.

3agaHue Ne 5: MpoNTH TECTUPOBAHUE 10 JAHHOM TEME MPOMJIEHHOIO MaTepurara.

JlaGoparopHasi padora 6

HccnenoBanmne XxapakTepUCTUK MOJISIPHBIX TPAH3UCTOPOB

Leab 3aHgTHA 3aKTI09aeTCs B (POPMHUPOBAHUH Y CTYIEHTOB MPO(HEeCCHOHATBEHON KOMIIETEHIIUU:
[1K-1.4

3amanue Ne 1: mccnenoBaTh BOJIBT-aMIIEPHBIC XAPAKTEPUCTUKH TPAH3HCTOPA, 3aUKCHPOBATH
pe3yNbTaThl UCCIIETIOBAHUSI.

3aganne Ne 2: u300pa3uTh CXeMbl UCCIEIOBAHUH.

3amanue Ne 3: moctpouTth rpaduku BAX.

3aznanue Ne 4: paccuuTaTh HapaMeTpbl TPaH3UCTOPA.

3aganue No 5: MpoiTH TECTUPOBAHME IO TaHHOM TeMe MPOIICHHOTO MaTepuaa.

CIIMCOK PEKOMEHAYEMbBIX TH®POPMALIMOHHBIX NCTOYHHUKOB

6. YA EBHO-METO/MYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUITIJIMHBI (MOIYJIS)
6.1. PexomenayeMas 1utepatypa

6.1.1. OcHoBHast 1UTEpaTypa

ABTOPBI, COCTaBUTENIN 3arnaBue W3nartenbcTBO, rO Anpec
JI1.1 [Koxyxap B. M. VHHOBAIIMOHHBIN MEHEKMEHT: Y4eOHOe ocoOue Mocksa: http://znani
Wz narenscko- um.com/ca
TOproBas talog/docu
KOpIioparus ment?
"Mamxos u K", id=176424
2018
6.1.2. lonosiHATEIbHAS TUTEPATypPa
ABTOPBI, COCTaBUTENIN 3arnaBue W3narTenbcTBO, rOI Anpec
JI2.1 |BboponaBkuna, H. FO. |MeHeKMEHT U MHHOBaLUK: yIeOHO-METOJUUECKUIL Kanununrpan: http://www
KOMIUTEKC Banruiickuii .iprbooksh
(henepanbHbIi op.ru/2381
YHUBEPCHUTET MM. 5.html
Nmmanyuna Kanra,
2011

6.1.3. Meroaguueckue pa3paboTKu

ABTOpLI, COCTaBUTCIIN 3aryiaBue I/IS,E[aTCJ'H:CTBO, rong A)Ipec




ABTODEI,

3arnaBue

W3paTenscTBo, TOI

Anpec

J3.1

AT'TY, Kag. MubT";
cocr.: 1.A. BaHOB,
W.B. ABnacenko,
JI.M. ABnaceHko

OneHka 3 PeKTUBHOCTH HHHOBAIIMOHHOM
JIeITeTbHOCTH OPTaHN3AIMI: METO/I. YKa3aHHs K
MPAaKTUYECKUM 3aHATHIM N0 aucuuiinHe « Tpancdep
TEXHOJIOTHH B 9KOHOMHKE)

Pocros v//1.: U]
JAI'TY, 2018

https://ntb.
donstu.ru/c
ontent/oce
nka-
effektivnos
ti-
innovacion
noy-
deyatelnost
|-
organizacii
metodiches
kie-
ukazaniya-
k-
praktichesk
im-
zanyatiyam
_po_
discipline-
transfer-
tehnologiy-
V_
ekonomike

J3.2

Ilepmmna, E. T'.

YnpaBieHue HHHOBAIIIOHHBIMH MTPOIIECCAMMU:
METOIMYECKUE YKa3aHHS ISl NPAKTHIECKIX 3aHATHH U
CaMOCTOSITENIbHOI PabOThI CTY/ICHTOB JIJIsl HATIPABJICHHSI
020600 «meHemKMEHT» Bcex GopM 00ydIeHHUs

Kemeposo:
Kemeposckuit
TEXHOJIOTMYECKUIN
WHCTUTYT MHIIEBOMN
MPOMBIIUICEHHOCTH,

2014

http:/iwww

.iprbooksh

op.ru/6129
3.html




[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKUE YKAZAHUSA

10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT
M0 TUCIIATIIINHE
«KoHTposb nepenaun, pactpenesieHus U NOTPeOICHUS dIIEKTPOIHEPTUN
TUTSE 00YYArOIIMUXCS TI0 HAIIPABIECHUIO TTOITOTOBKU
11.03.02 «MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMbI CBSI3M)
Hamnpasnennocts (mpoduiinb)
«MHPOKOMMYHUKAITMOHHBIC TEXHOJIOTHH 00HEKTOB YHEPTETUKI



Meroanueckue yka3zanus 1o aucuurumae «KoHTpos nepenayn,
pacrpeiesieHust U TOTPEOICHUS IICKTPOIHEPTUNY COIePKAT 3adaHus IS
0Oy4JaroIuxcst, HEOOXOAUMBIC JIJIS IPAKTUICCKUX 3aHSATHH.

[TpopaboTka npeII0KEHHBIX 3aIaHUH IMO3BOJIUT CTYICHTaM IMPHOOPECTH
HEO0OXOIMMbIC 3HAHHS B 00JIACTH U3yIaeMOU JUCITUTIINHEI.

[Ipenna3naueHsl a1 oOydaronuxcs HampapiaeHus moarorosku 11.03.02
NH()OKOMMYHHKAITMOHHBIC TEXHOJOTUN U CUCTEMBI CBSI3H. HarpaBiaeHHOCTB
(mpoduiip) " NH(HOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH 0ObEKTOB YHEPTETHKH



Conep:xanue

Beenenue
[IpakTuueckoe 3austue 1
[IpakTrueckoe 3aHsTue 2

[IpakTuueckoe 3austue 3

[IpakTrueckoe 3anstue 4

Crmcok PEKOMEHAYEMBIX I/IH(bOpMaHI/IOHHBIX HMCTOYHHUKOB



BBEJIEHUE

IIpy wu3ydyeHunm Kypca Hapsgy C OBJQJEHUEM CTYAEHTAMH TEOPETUUECKUMU
HOJIOKEHUAMU yJeJIAeTCsl BHUMAaHUE IPUOOPETEHUIO MPAKTHUECKUX HAaBBIKOB, C TEM, YTOObI OHU
CMOTJIM YCHEITHO IPUMEHSTh UX B CBOCH Mocienyromeii padore.

Iesbt0 OCBOEGHHUS TUCLMILIIMHBIL SIBJIETCS IOJrOTOBKA 00YYAOLIMXCS K UCIIOJIb30BaHUIO
CPEICTB JAMCIIETYEPCKOIO U TEXHOJOIMUYECKOIO YIPaBJIEHUA IPU SKCIUIyaTallUd CUCTEM
JJIEKTPOCHAOXKEHMs, a TaKXKe IOJArOTOBKA BBIIYCKHHUKOB K PEIIEHUIO 3a/ay, CBS3aHHBIX C
OKCIUTyaTallel, HaNagKoOW M TMPOEKTUPOBAHHMEM aBTOMATHU3UPOBAHHBIX HH(POPMAIIMOHHO-
YIPaBJIAIOIMUX CUCTEM, MOBBIIAIOIUMA 3()(YEKTUBHOCTE U HAJEKHOCTh SKCIUTyaTalluu
AIIEKTPOIHEPTETUYECKUX CUCTEM.

B pe3ynbprare 0CBOGHUS JaHHON AMCLUUILUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIIETEHIIUU
y o0y4aromnierocs:

I1K-1.4: TlpencraBnser NPUHIMIBI pabOThl 00OPYIOBAaHUS CHUCTEM COTOBOW CBS3H,
TEOPETUYECKHE OCHOBBI MX TIOCTPOCHUS U OOCTYKHBAHUS.

W3y4uB 1aHHBIN KypC, CTYIEHT JOJIKEH:

3narb: HampaBieHusl COBEpIIEHCTBOBAHUS METOJIOB, CIIOCOOOB M CPEJCTB IMOJIYYEHUS,
XpaHEeHUs U nepepaboTKu MHOpMaIUH.

YMmers: MopaepHU3UpoBaTh OCHOBHBIE METOJBI, CHOCOOBI M CpPEACTBA IOJIYYEHHS,
XpaHEeHUs U nepepaboTKi UH(OPMAIHH.

Brnaners: OcHOBHBIMH METOJaMH MTOTYYCHHUS, XPAHEHUS U ITepepadoTKu HHPOPMALIUH.

IIK-7.1: WMcnonp3yeT TEXHOIOIMK CUCTEMHOIO MOAXO0JA IPHU IMPOEKTUPOBAHUMU CUCTEM
COTOBOM CBSI3U, COBPEMEHHbBIE TEXHUUECKUE PEIICHUS CO3/1aHUSI OOBEKTOB U CUCTEM CBSI3U U €€
KOMIIOHEHTOB, HOBeli1Iee 000py/10BaHNE U TPOrpaMMHOE 0OecrieueHue.

N3yuuB 1aHHBIN KypC, CTYEHT JTOJKEH:

3HaTh: Ha3HAYEHUE AaBTOMATU3MPOBAHHOW CUCTEMBI JUCIIETUEPCKOrO YIPABJICHUS
(ACY) B aHEprocucTemMax.

YMeTh: peann3oBbIBaTh IPOIPAMMBl 3KCIEPUMEHTAIbHBIX HMCCIENOBAHUN, BKIIIOYas
BBIOOP TEXHUYECKUX CPEICTB U 00pabOTKY pE3yIbTaTOB.

Brnanets: cuctemoii c6opa, 06pabOTKH U mepesadn TeaeMexaHn4eckoi HHpopMaluu 1o
CETSIM CBSI3U.

Peanu3zanus KOMIETEHTHOCTHOIO MTOAX0/1a IPEyCMAaTPUBAET IIMPOKOE UCIIOJIb30BAHUE B
y4eOHOM TMpoOIlecce AaKTUBHBIX W HHTEPAKTHBHBIX (opM mpoBeAeHHs 3aHATUH (pa30op
KOHKPETHBIX CUTYaIMii, co0eceloBaHWE) B COUYETAHUM C BHEAYIUTOPHOM pabOTOH C ILEJbio
(bopMUpOBaHUS U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB Y 00YJarOIIHUXCS.

JIekuMOHHBIN Kypc siBisieTcs 0a30M A MOCIEAYIOIIEro MOJIY4YeHUs O0y4aroIUMUCS
MPAKTUYECKUX HABBIKOB, KOTOPbIE MPUOOPETAIOTCS Ha MPAKTUYECKUX 3aHATHUSIX, IPOBOJUMBIX B
aKTUBHBIX (OpMax: JIeNOBbl€ UIPBl; CUTYallMOHHBIE CEMHHApbl. MeToJuKa NpOBEACHUS
IPAKTUYECKUX 3aHATHUH U UX COAEpX aHHE TMPOJUKTOBAHbl CTPEMIICHHEM KaK MOKHO
s eKTUBHEE pa3BUBATh Yy CTYAECHTOB MBIIUICHUE U UHTYULUIO, HEOOXOIUMBbIE COBPEMEHHOMY
crenuanucTy. AKTUBHbIE (POPMbI CEMUHAPOB OTKPBIBAIOT OOJbIINE BO3MOKHOCTH JIJIsl IPOBEPKU
YCBOEHHUS TEOPETUYECKOI0 U IPAKTHUECKOTO MaTepuaa.



IIpakTyeckoe 3ansaTHe 1 YpoBHEBas CTPYKTypa MOJENIEN CUCTEMBI IIEpejaur JaHHbIX U
CUCTEMBI TCIIEMEXaHHUKHU.
Heas 3ansatus: [lpuoOperenue 3HaHMN 00 YPOBHEBOW CTPYKTYpe MOJENEH CHCTEMBI
nepesayy JaHHBIX U CUCTEMBI TEJIEMEXaHUKH.
Bonpocs! 1i1s1 06cyxaeHus.
1. Tenemexanuka B SHEpreTUKE.
2.CucremMa aBTOMaTHYECKOIO PETYJIUPOBaHUS.
3.CpenctBa coopa u nepenaun napopmanuu (CCITN).
4.Cetp ACKYD.
3aganue.
Pacyer TexHMUECKHUX XapaKTEPUCTUK 10 BapUaHTaM.

IIpakTnyeckoe 3ansaTue 2 [lepenaya u npuém TeIeMeXaHMUECKUX CUTHAJIOB.
Henp 3anaTHA: PacueT TEXHUYECKUX XaPAKTEPUCTUK TEIEMEXAaHUYECKUX CUTHAIIOB.

Bonpocsl 1151 00cyx1eHus
5.OcHOBHBIE TIOHATHS TEOPUH WH(POPMAIIMY TPUMEHHUTEIBHO K TUCTIETIYEPCKOMY U
TEXHOJIOTHYECKOMY YIPABIECHUIO B YHEPrOCUCTEMAX.
6.0OCO0CHHOCTH TENIEMEXaHUKH TOPOJCKUX DIIEKTPUIECKUX CETEH.
7.CpenctBa U CUCTEMBI TEIEMEXaHUKH.
8.CurHaibl aHaJIOTOBBIC, TUCKPETHBIC, MOAYJIUPOBAHHBIC.
9.Konuposanue nndopmanumu.
3aganue.
Pacyer TexHHUECKHUX XapaKTEPUCTHUK 10 BapUaAHTaM.

HpaKTH‘leCKOG 3aHATHE 3 ABTOMAaTHYECKHUE CHCTEMBI peryjinpoBaHun OTOIIJICHUA,
BCHTUJAIOUH, TOPAYCTO BOI[OCH8.6)I(6HI/IH.

Hean 3anaTus: PacyeT cucTeMbl peryaupoBaHus OTOIUIEHUS, BEHTUIISIUHU, TOPSIYETO
BOJIOCHAOKEHUS.

Bonpocs! nuis1 06cyxneHust
9.KoaupoBanue nHpopmanmu.
10.Tenemexannvyeckue KOMIJIEKCHI, O0IIast XapaKTepPUCTHUKA.
11.MuxkpornpoueccopHble KOMIUIEKCHI TEIEMEXaHUKH.
12.0T106pakeHue TeneMexaHn4ecko nHHOPMAIIHK.

3ananue
[TpousBecTr pacyueT COrJIacHO BBIJAHHOTO BapHAHTA.
IIpakTnyeckoe 3ansaTue 4 OTOOpaKeHUE TeTEMEXaHUYECKOW NH(DOPMALIHH.
eap 3aHATHS 3aKITI0YACTCS B O3HAKOMJICHHH M TPAKTHYECKOM MPUMEHEHUH METOIOB
0TOOpaXeHHsl TeeMeXaHn4ecKol HH(OpMaIIUH.
Bonpocsl 1151 00cyk1eHus
13.Ilepenava u mpuéM TeIeMEXaHHUYECKUX CHTHAJIOB.
14.Cuctemsbl cOopa, 00pabOTKH U TIEpeiauu TeIeMEeXaHnIeCKOW nH(popMaIuu.
15.ABromaruzanus Ha TOC.
16.ABTOMAaTHYECKHE CUCTEMBI PETYJIMPOBAHUS TEIIOCHAOKEHUS.



3ananne

[TpousBecTr pacyer COrIacHO BHIIAHHOTO BapUaHTA.

CIIMCOK PEKOMEHAYEMbBIX TH®OPMAIMOHHBIX NCTOYHUKOB

6. YHEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIUHBI (MOJAY JIST)

6.1. PexoMeHayeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3natenbcTBO, TOn | Azpec
JI1.1 |B.W. Mupusiii, HW. |[IpukiagHas MeTposorus: yaeOHoe mocobue , 2012 https://ntb.
MaxkapoBa donstu.ru/c
ontent/prik
ladnaya-
metrologiy
a
ABTODEBI, COCTaBUTENHN 3arnaBue W3nparensctBo, TOX Anpec
JI1.2 |T.A. Cxopuk, H.A.  [Merponoruyeckoe obecriedeHue, CTaHIapTH3ALHNS, , 2013 https://ntb.
Crpaxosa, H.1. cepTUHKAIHS M DKCIIEPTH3A: ydeOHO€e Toco0ue donstu.ru/c
lankuna ontent/metr
ologichesk
oe-
obespeche
nie-
standartiza
ciya-
sertifikaciy
a-i-
ekspertiza
JI1.3 |Kaiinosa B. H., MeTpostorus, CTaHAaAPTH3AIHS U CEPTHHUKALIUSL. , 2015 http://e.lan
I'pebnea T. H., ITpakTHKyM book.com/
Tecnenko E. B., books/elem
Kymuxosa E. A. ent.php?
pll_id=61
361
JI1.4 |Bunorpamoa A. A., [3akoHomaTenbHAs METPOJIOTHS: yaeOHOE mocobue , 2018 https://e.la
Vurakos U. E. nbook.com
/book/1068
74
JI1.5 |T'ony0, O. B., Cypkos, |CTanaapTusaiusi, METpOJIOTHs U CepTUDHUKALINS: CapatoB: http://www
U. B., TTo3HsKOBCKUIA, | y4eOHOe ocobme By3oBckoe .iprbooksh
B. M. obpasosanue, 2014 |op.ru/4151.
html
JI1.6 |ITymoBkuH, A. I1., MertpoJiorus 1 pagiou3MepeHust: yueOHoe mocodue TamboB: http://www
IManacioxk, FO. H. Tam0oBckuit .iprbooksh
rOCy/IapCTBEHHBINH | Op.ru/6411
TEXHUYECKHUIt 3.html
yausepcuret, ObC
ACB, 2011
6.1.2. JlonoJiHNTeIbHAS JTUTEPATYpPa
ABTODBI, COCTABHTEITH 3arnaBue WznarenscTBO, TOox | Axpec
JI2.1 |Acraiikun, A. 1., Mertposorus u pagiou3mMepeHus: yueOHoe nocobue Capos: Poccuiickuii | http://www
ITomaskos, A. I1., (benepanbHbIN .iprbooksh
[ep6axk, 1O. I1., SIIEPHBIN LIEHTpP — op.ru/1844
Acraiikun, A. U. BHUND®, 2010 0.html




J12.2

Jlrotukos U. B., MeTposorust ¥ paiHnOU3MEPEHHs: YIEOHNK KpacHospck: https://bibli

@owmuH A. H,, Cubupckuii oclub.ru/in

Jleycenxo B. A., (benepanbHbII dex.php?

Bukropos /1. C., YHUBEPCHUTET page=book

dutonoB A. A. (CDY), 2016 &id=4973
46

6.1.3. MeTtonnueckue pa3zpadoTku

ABTODBI, COCTaBUTENHN 3ariaBue WsnarensctBo, rox Anpec

JI3.1

AI'TY; coct. AT PyxoBozacTBO Ui penoasaTenei no opranuzanuu u  (Pocros u//1.: U1 https:/Intb.
CanoxHIKOBa IJTAHUPOBAHUIO PA3JIMYHBIX BUAOB 3aHATUN U Ar'TY, 2018 donstu.ru/c
CaMOCTOSITEIbHOM paboThl 00yvaronuxcs B JIOHCKOM ontent/ruko
rocyJapCTBEHHOM TEXHUYECKOM YHHBEPCUTETE: METO/. vodstvo-
yKa3aHusI dlya-
prepodavat
eley-po-
organizacii
-i-
planirovani
yu

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKANMOHHOI ceTn ""MHTepHeT"

Ol

MeTposIoTHs ¥ AJIEKTPOPAIHMOM3MEPECHNUS B TEIICKOMMYHHKAIIMOHHBIX CUCTeMaX [ DIeKTPOHHBIN pecypc]: yueOHoe
nocobue/ C.U. Bopunpko [u ap.].— DnekTpoH. TekcTtoBble qanHbie.— M.: ['opsiuas aunus - Tenekom, 2012.—
360 c.— Pexxum nmocryma: http://www.iprbookshop.ru/11998.— DBC «IPRbooksy, mo mapoio
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Eropos 10.H. Metposorus u TeXxHu4eckue u3MepeHus [DIeKTpoHHBLI pecypc]: cOOpHUK TECTOBBIX 3a/laHuil 1o
paszieny AMCUMIUTHHBL «MeTponorus, crannaptusamnus u ceprudukamnus»/ Eropos FO.H.— DnekTpoH. TeKCTOBbIC
JaHHble.— M.: MockoBcKkuil rocyiapCTBEeHHBIH cTpouTeNbHbli yHuBepeuteT, ObC ACB, 2012.— 104 ¢.—
Pexxum nocrymna: http://www.iprbookshop.ru/16371.— 3BC «IPRbooksy, o maposto

23

Tony6 O.B. Crannaprusanusi, METpoJIOTHs U cepTuduKaius [ DNeKTpoHHbIH pecypc]: yuedHoe nocooue/ I'omyo
0.B., Cypkos 1.B., [To3uskosckuit B.M.— DnekTpoH. TekcToBbie AanHbie.— CaparoB: By3oBckoe oOpa3oBaHue,
2014.— 334 c.— Pexum nocryna: http://www.iprbookshop.ru/4151.— 3BC «IPRbooks», no napouto

D4

Buceposa B.A. Metposorus, craHnapTu3anus U cepTudukanus [ DIeKTpOHHBIN pecype]: yueOHoe nocodue/
buceposa B.A., lemunosa H.B., fIkopeBa A.C.— DnexTpoH. TekcToBble nanubie.— CapaToB: Hayunas xuura,
2012.— 159 c.— Pexum nocryna: http://www.iprbookshop.ru/8207.— 3BC «IPRbooks», no napouto
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MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKHUE YKA3ZAHUSA

JJIS OPraHU3alMH CAMOCTOSITEILHOM PadoThI
M0 TUCIIATIIINHE
«KoHTposb nepenaun, pactpenesieHus U NOTPeOICHUS dIIEKTPOIHEPTUN
TUTSE 00YJArOIIMUXCS TI0 HAIIPABICHUIO TTOITOTOBKU
11.03.02 «MTH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3M»
Hamnpasnennocts (nmpoduib) « MH)OKOMMYHUKAITMOHHBIE TEXHOJIOTUHA 0OBEKTOB
DHEPTETUKI



Meroanueckue yka3zanus 1o auciurumae «KoHTpos nepenayn,
pacrpeeneHust ¥ moTpeOIeHUs dIEKTPOIHEPTUU» COJIEPIKAT 3aaHus IS
CTYJICHTOB, HECOOXOAUMBIE JJIsI OpraHU3aIlii CAaMOCTOSTEILHON PaOOTHI.

[TpopaboTka mpeaIoKEHHBIX 3aJJaHUK MO3BOJIUT CTyACHTaM IPUOOPECTH
HEO0OXOIMMbIC 3HAHUS B 00JACTH M3y4aeMOM TUCIUILTNHBI.

[Ipennasnauensl a1 oOydarontuxcst HarnpapieHus 11.03.02
«MH(bDOKOMMYHUKAITMOHHBIE TEXHOJOTHH M CUCTEMBI CBSI3W». HanpaBpineHHOCTh
(mpoduiip) «MHYOKOMMYHUKAITMOHHBIE TEXHOJIOTHH 0OBEKTOB YHEPTETHKIY



COJEPKAHUE

BBenenue

. O01as xapakTepUCTHKA CAMOCTOSTEIBLHOM PaboThI

. KouTponbHbIe TOYKU ¥ BUABI OTYETHOCTH 110 HUM

. MeToaudecke peKOMEHIalluy 110 U3YYCHHUIO TEOPETUIECKOr0 MaTepuana
. MeTonuyecke peKOMEeHIalliy 10 MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM
. MeToaudecke peKoOMEeHIalliy 10 MTOATOTOBKE JTOKIa 1

. MeTonuyeckue peKoOMEHAaluU MO MOATOTOBKE K TECTUPOBAHUIO

. MeTomudeckne peKOMEH/IalliY TI0 BBITIOJTHEHUIO KOHTPOJIBLHON PabOThI

. MeToauyecke peKoOMEeHIalliy 0 MOATOTOBKE K 3a4eTy

CHHcok peKOMEHTyeMbIX HH(POPMAIIMOHHBIX HCTOYHUKOB
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BBEJAEHUE

Llenp MeTOOMYECKMX YKa3aHMH — OKa3aTh IOMOIIb CTYACHTaM B OCBOCHHH Kypca
«KonTpoine nepepaun, pacupeaeneHust 1 HOTPEOICHUS SJICKTPOIHEPTHI.

JlaHHBIE METOIMYECKHE YKa3aHHWs HarpaBiCHBl Ha CHCTEMAaTH3MPOBAHHOE W JIOTHYECKU
MOCJIEIOBATEIbHOE ~ M3YYEHHE TEOPETHYECKHUX  BOINPOCOB, CBA3AHHBIX C  IPOEKTHOM
JeATENIFHOCTBIO, C TOCIEIYIONIMM 3aKpEeIVICHHEM MaTepuaia MpU BBIOJHEHUH MPAKTHUYECKUX
paboT, NOArOTOBKH pedepaToB, TOKIAI0B, IPE3CHTALUH.

[Tepen Hawanom Kypca Ieleco00pa3sHO O3HAKOMHTBHCS CO CTPYKTYPOH AMCIMIUIMHBI HA
OCHOBAHMHU MPOTPaAMMBI, a TAKXKe C IOCIEA0BATEILHOCTRIO U3yUeHHsI TeM U uX oovemom. C
[eJbI0  ONTHUMAJIBHOW CaMOOpPraHW3alliid HEOOXOJMMO CONOCTaBUTh ATy HWH(OPMAIHIO C
rpaduKOM 3aHATUH M BBIIBUTH HamOoJee 3aTpaTHbIC MO BPEMEHH M OOBEMY TEMBbI, YTOOBI
3apaHee OIPEeIeTUTh st ce0s IIeproibl 00bEMHBIX 3aTaHHH.

1. OBIIIASI XAPAKTEPUCTHUKA CAMOCTOSITEJIbHOM PABOTBI

llenpto OCBOEHHSA AUCUMUIUIMHBI SBISETCS HM3yYEHHE CTYIACHTaMH OOIIMX MPUHIIUIIOB
IIOCTPOCHUS CHUCTEM TEJIIEKOMMYHMKAIM, HMX OCHOBHBIX IIapaMEeTpOB M TpeOOBaHUM,
MPEeIbABISEMBIX K HUM WH()OKOMMYHUKAIIMOHHON anmapaTtypoi, a Takke H3ydyeHUe MPUHIUIA
JEHCTBUS U cIIOCO00B pealin3alluyd YCTPONCTB, BXOAAIIUX B COCTAB CUCTEM TEIEKOMMYHHUKALUN
U TIEPCIIEKTUB UX Pa3BUTHS, IPUMEHUTEIBHO K SHEPTETHUYECKUM OOBEKTaM.

B pesynbrare ocBOCHUS JaHHOH AMCHUILUIMHBI (POPMHUPYIOTCS CIEAYIONNE KOMIIETCHIHH
y o0yyaromierocs:

[IK-7.1: Wcnonb3yeT TEXHOJOTUIO CUCTEMHOTO MOJX0Ja MPHU MPOCKTUPOBAHUU CHCTEM
COTOBOI1 CBSI3U, COBPEMEHHbIC TEXHUUYECKUE PEIICHHs CO3JaHMsl OObEKTOB M CUCTEM CBSI3U U €€
KOMIIOHEHTOB, HOBelllIlee 000pyA0BaHNE U IIPOTpaMMHOE 00ecrIeUeHHUE.

CamocrosiTenbHast paboTa no aucuuiuinHe «CpencTBa AUCIETYEPCKOTO U TEXHHUECKOTO
KOHTPOJISI» BBIIOJHAETCS € LEIbI0 IMOJIyYEHUS U 3aKPEIUICHUs 3HaHWM, NPUOOPETEHHBIX INPU
W3Y4YEHHUU TEOPETUUECKOTI0 MaTepuana.

2. KOHTPOJIBHBIE TOYKH 1 BU/Ibl OTYETHOCTHU 11O HUM

KoHTposib kadecTBa M CpPOKOB M3YyYEHUE TEM JIEKIIMH BBIIOJIHSAETCS B COOTBETCTBUU C
yueOHbIM rpadukom. Odopmisercs: B BUJE KOHCIEKTUPOBAHUS TEKCTA.

KoHTposib kauecTBa U CPOKOB BBINOJHEHHS MPAKTUUECKUX 3a/laHUN OCYILECTBIISIETCS B
COOTBETCTBUM ¢ yueOHBIM rpadukoM. OGopmiisieTcst B COOTBETCTBUU C 3aJaHHEM.

KoHnTponp kadecTBa caaud AOKJIAJa OCYILECTBIIAETCS B COOTBETCTBUU C Y4EOHBIM
rpapukom. OpopmiIseTcst B COOTBETCTBUU C 3aJaHHEM.

VYcneBaeMoCTh CTYJIEHTOB OLIEHMBAETCSl B XOJ€ TEKYILIEro KOHTPOJIS U NMPOMEXYTOUHOMN
aTTECTALlNN.

3. METOAUMYECKHUE PEKOMEHJIAIIUU 110 U3YUYEHUIO TEOPETUYECKOI'O
MATEPHUAJIA

N3zyuenne mo00ro paszena Wi TeMbl ClelyeT HauuHaTh C O3HAKOMJICHHUSI C BOIIPOCAMHU
IUIaHa HU3y4eHUs TeMbl. TeopeTnyeckuil MaTepual MpeacTaBiseT co00il KOHCHEKT JIEKLUH,
coJepKalii HeoOXoIUMBbIN Habop yTBepkIeHUH U (opmyn (0e3 neTaabHBIX MOJIPOOHOCTEN),
HO ¢ TOJpOOHBIM OOOCHOBaHHMEM WX HMCIOJB30BAaHUS TPU PEHICHWH KOHKPETHBIX 3amad. [Ipm
U3y4eHHUH Marepuajga HeoO0XOJMMO TIOMHUMO JICKIIMOHHBIX MAaTepHalioB  HUCIOJIb30BaTh
PEKOMEH/IyeMYI0 OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy [UIS JYYIIero YCBOCHUS
MmarepHaa.

OcBamBaTh TEOPHUIO CIEAYeT B COOTBETCTBHH C TOW MOCIIEAOBATEIBHOCTHIO, KOTOpAs
npejcTaBieHa B IJIaHe JeKIuU. Metoanka paboThl ¢ TUTEpaTypoil mpeaycMaTpuBaeT BelIeHUE
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3alMCcH MPOYNTAHHOTO B BUJIE IUIaHA - KOHCIIEKTA, OTIOPHOI'O KOHCIIEKTA. DTO MO3BOJIMT CIENATh
3HAHHUS CUCTEMHBIMH, 3a()UKCUPOBATh U 3aKPETUTh UX B MAMSTH.

JUisi  yCTIEIIHOTO OCBOCHHS AMCHUIUIMHBI, HEOOXOIMMO CaMOCTOSITEIbHO JETaIbHO
U3YYUTh NPEJCTABICHHbIE TEMbl [0 PEKOMEHAYEeMBbIM HCTOYHUKaM uHpopManuu. Ilpu
NOArOTOBKE K 3aHATHUAM CJIEAYeT pPYKOBOJACTBOBAaTbCSA YKA3aHUAMHM M PEKOMEHIALUSIMU
IpernojaBaressi, UCHOJIb30BaTh OCHOBHYIO JIUTEpaTypy M3 MPEJCTaBICHHOro UM crucka. s
HanOonee TIyOOKOrO OCBOCHHUS JUCHHMIUIMHBI PEKOMEHAYETCs H3y4daTb JIUTEpaTypy,
0003HaYEHHYIO KaK «IOIMOJHUTEIbHASH B pecTaBieHHOM criucke B PT1JI.

Bonpoch! 1J1s1 NOATOTOBKU K YCTHOMY ONPOCY TEKYIIero KOHTPOJIs

1.0651acTh NpUMEHEHMS, HA3HAYCHHE U 3a/1a4M ONEPATUBHO-AUCIIETYEPCKOrO YIIPABICHUS U
TEXHUUYECKOT0 KOHTPOJI B CUCTEMAX

3JIEKTPOCHAOKEHHUS.

2.Ha3naueHue aBTOMaTU3UPOBAHHOM CUCTEMBI fucneTdepckoro ynpasieHus (ACLAY) B
JHeprocucTeMax.

3.IlocTpoeHne yCTpOUCTB IUCTIETYEPCKOTO U TEXHOJIOTUUECKOTO YIIPABICHUSI.

4.Cucrembl TeleMEXaHUKH, 0COOEHHOCTH UCIIOIb30BAHUsA, (YHKIIUH, TUTIOBBIE CTPYKTYPBI,
KOH(HUTypaIHu.

5.CucteMmsl TeneynpaBieHus, TeIECUTHAIU3alUU U TeIeperyIupOBaHus.

6.YpoBHEBas CTPYKTYpa MOJIENIEI CUCTEMBI NIEPEAAYH TaHHBIX U CUCTEMBbI TEJIEMEXaHUKH.
7.Crioco0b! pa3ziesieHusl KaHaJIOB U CUTHAJIOB.

8.Kanasel cBsi31 110 (PM3NIECKUM ITPOBOTHBIM JIMHUSAM CBSI3H, 11O JJMHUSAM DJICKTPOTIEPEIauH.
9.KaHnaJibl TeneMexaHuKHU M0 pacHpeeTUTeIbHbIM 3JEKTPUIECKUM CETSM.
10.Tenemexannueckue KOMIUIEKCHI, 00111as XapaKTePUCTHKA.

11.MukporponeccopHble KOMIUIEKChI TeIEMEXaHUKH.

12.0to0pakeHne TereMexaHnuecKoi nHPOpMaInu.

13.Mo3anuHble AUCIETUYEPCKUE IUThI, MHOTO3KPAaHHBIE CUCTEMbI, KOHCTPYKIIMHU, IPUHIIMIIBI
yIpaBieHUsI.

14.Cuctemsl c6opa, 00pabOTKH U Nepeaayu TeleMexaHndeckoi HHpopMarum.
15.Annapatypa oroOpakeHus TeleMexaHn4eckoi nHpopMaluu. Anmnaparypa TeleMeXaHUuKU ¢
AJIEMEHTaMH ONTOBOJIOKOHHON TEXHUKH.

Kpurepun oneHkn ycTHOrO0 onpoca

[TonHOTa OTBETA HA MOCTABIEHHBIN BOIIPOC, YMEHUE UCTIOIb30BATh TEPMUHBI, TPUBOJAUTH
MIPUMEPBHI, JEJIaTh BHIBOIBI.

3a kaxaplil 070K B cyMMe OOy4aromMics AOJDKEH MOJydyuTh 25 0aysioB, U3 HUX 5 — 3a
MOCEIICHHE 3aHATUH, 5 - BBINoTHEHNE TOTTOTHUTENbHBIX 3aJJaHul (JIOKJIAJ, CTaThsl, MPE3eHTAIUS
), 10 — 3a BBIMOJHEHNE TECTOBBIX 3a/IaHHIA, 5 — 3a 3aIUTY JTAOOPATOPHBIX paboT

Kpurepuu nosnyueHus oleHKH:

- pe3ynbTar, CoJAep Kalluil MOJHBIA MPABWIbHBIA OTBET — MAaKCUMAJIbHOE KOJIMYECTBO
0aJoB;

- pe3yNbTaT, COJICpXKAIIUi HETONHBI NpPaBUIBHBIA OTBET (CTENEHb MOTHOTHI
otBeTa — Oomee 60%) wim OTBET, COACpKANIUK HE3HAYUTEIbHBIE HETOYHOCTH— 75% OT
MaKCHMaJIbHOTO KOJMYECTBa OAIIIOB;

pe3ynbTaT, coAepKalluii HEeNMOJHBIM MPaBUIbHBIN OTBET (CTENEHb MOJHOTHI OTBETa — OT
30 mo 60%) unu OTBET, coAepXk aIIUil 3HAUUTEIbHbIE HETOYHOCTH -40 % OT MakCHMalbHOIO
KOJIMYEeCTBa 0ajIjIoB;

- pe3ynbTaT, COAEp KalIMii HEMOJIHbIM MPaBWIbHBIA OTBET (CTENEHb MOJIHOTHI OTBETA —
menee 30%), HempaBWIIBHBIN OTBET (OTBET HE TIO CYIIECTBY 3aJlaHMs) WIIH OTCYTCTBHE oTBeTa — 0
% OT MaKCHMMaJIbHOTO KOJMYECTBA OAIOB.



4. METOAUYECKHUE PEKOMEHJALIIMHA ITO ITIOATI'OTOBKE K IPAKTUYECKHUM
3AHATUAM

[Ipouiecc MOATOTOBKU K MPAaKTHUYECKUM (CEMUHAPCKUM) 3aHSATUSM BKIIIOYAET U3YUYCHUE
HOPMAaTUBHBIX ~ JOKYMEHTOB, O0s3aTe€IbHOW W  JOMOJHUTEIBHOW  JUTEpaTyphl IO
paccMaTpuBaeMoOMy BOMPOCY.

Henocpencreennoe MIPOBEJICHUE MPAaKTUYECKOTO (cemuHapckoro) 3aHATUSA
MpeJIoJiaraer:

- MHJIMBU/TyaJbHBIC BHICTYIJICHUS CTYJICHTOB C COOOIICHUSAMH 10 KaKOMY-THOO BOIIPOCY
M3y4aeMOU TEMBl;

- (poHTaNTBEHOE 00CYXKIEHNE paccMaTpPUBAEMOM TIPOOIEMbI, 0000IIIEHUS U BBIBOIBI;

- pelleHre 3a1a4 U yIpaXHEHU 1o 00pasily;

- pellieHre BApUAHTHBIX 33]1a4 U yIPAKHCHHUIA;

- pellieHre CUTYAI[MOHHBIX [TPOU3BOJICTBEHHBIX (IIpodeccroHaIbHBIX) 3a/1a4;

- TPOSKTHPOBAaHWE W  MOJCIMPOBAHME  PAa3HBIX BUJOB M  KOMIIOHCHTOB
npodhecCuOHaNBHOM NeSTENbHOCTH.

[Ipomecc MOATOTOBKU K MPAKTHYECKUM (CEMUHAPCKUM) 3aHITHSIM BKIIFOYACT H3ydCHUE
HOPMATUBHBIX  JOKYMEHTOB, O0S3aTe€lbHOW W  JOMOJHUTEIBHOW  JUTEpaTyphl IO
paccMaTpruBaeMOMY BOIIPOCY.

5. METOAUYECKHUE PEKOMEHJIALIUM 110 TIOATOTOBKE JOKJIAJIA

K camocrositensHOM paboTe OTHOCHTCS HAIMCAaHWE M 3aluTa JoKiana B cemectpe. [loaroroka
JoKJIaia o jaucuuimimHe «OOmas 3JeKTPOTEXHUKa» - OJMH U3 OCHOBHBIX 3TANOB y4eOHOTro
nporecca B OOyY4EeHHUH  CTY/ACHTOB, KOTOPBIM  HEOOXOAMMO NPUOOPECTH  HAaBBIKU
CaMOCTOSITEJIbHOTO HCCIIEIOBAaHUsI U NPEACTABICHUS €ro pe3yibTaroB. Tema BblOMpaeTcs
CTYJEHTOM CaMOCTOSITENILHO T10 COTIACOBAHUIO C IPEINOIABATEIIEM.

[TpumMepHbIe TeMBI 10KIaa:
1.06nacte NpUMEHEHMs, HA3HAYEHHE M 3a/ayd OIlepaTHUBHO-JUCIETYEPCKOrO YIPaBIEHUS U
TEXHUUYECKOTO KOHTPOJIS B CUCTEMAX
AIEKTPOCHAOKEHUS.
2.Ha3zHaueHue aBTOMAaTHU3WPOBAHHOM CHUCTeMbl Jucrerdepckoro ynpasiaenus (ACHY) B
HHEeprocucremMax.
3.IlocTpoeHne ycTpOUCTB JUCIIETYEPCKOTO U TEXHOJIOTMUYECKOTO YIIPABICHHUS.
4.Cuctembl TeIeMEXaHUKH, 0COOEHHOCTH UCIIOJIb30BaHUs, (YHKIIMH, TUIIOBbIE CTPYKTYPBHI,
KOH(UTypaluu.
5.CucteMsl TeneynpaBieHUs, TEIECUTHAIM3ALNN U TeJIEPEryIupOBaHusl.
6.YpoBHEBas CTPYKTYpa MOJIeJIeH CUCTEMBI Nepe/laul JaHHBIX U CUCTEMBbI TEJIEMEXaHUKU.
7.Cnioco0sI pa3zieneHns KaHaJIOB U CUTHAJIOB.
8.Kanassl cBs31 110 (PU3NYECKUM HPOBOJHBIM JIMHUSAM CBSI3H, 110 JIUHUAM HJIEKTPONEpeaayH.
9.Kananel TeneMexaHUKHU 1O paclpeeuTENbHbIM JIEKTPUUECKUM CETSM.
10.Tenemexannvyeckne KOMIJIEKCHI, 00IIasi XapaKTEPUCTHUKA.
11.MukpornpoueccopHble KOMIUIEKCHI TEIEMEXaHUKH.
12.0to0pakeHne TeleMexaHnuecKoi nHpOopMalnu.
13.Mo3anuHble IUCIETYEPCKUE HIUTHI, MHOTOIKPAHHBIE CHUCTEMBbl, KOHCTPYKLWHU, MPUHIIMUIIBI
yIIpaBJICHUSL.
14.Cuctemsbl cOopa, 00pabOTKH U TIEpeiauu TeIeMEeXaHnIeCKOW nH(pOopMaInu.
15.Annaparypa oToOpa)keHus TeleMexaHndeckoil nHdopmaruu. AnnapaTypa TeJIeMEeXaHUKH C
AJIEMEHTaMH ONTOBOJIOKOHHON TEXHUKHU.



OO0uue pekoMeHIalUM N0 MOATOTOBKE JOKJIA/IA

JlokJaz JOJKEeH BKIIIOYaTh B ce0s1 BBEIEHUE, OCHOBHYIO YacTh U 3aK/IIOUCHHE.

Bo BBenenunm HEOOXOOMMO OTPa3UTh OOOCHOBAHME AKTYAIbHOCTH BHIOPAHHOW TEMBI,
KpaTKoe ONMCAaHUE TEKYLIEro COCTOSIHUA MpoOieMbl. B HeM CTylneHT AoipkeH ykas3aTh Lellb U
3a1aun paboThl, 0OBEKT UCCIICTOBAHMS, SJIEMEHTHI HOBH3HBI, BBEICHHBIC B MPOLIECCE HATUCAHUS
pabotel. HeoOxonumo nepedncinute npoOsieMbl, KOTOPbIE JOJIKHBI OBITH pEIIEHbl B paMKax
BbIOpaHHOW TEMBI.

OcHOBHas yacTh JOKJIaJa JOJDKHA COJEp’KaTb BOIPOCHI, MPETyCMOTPEHHbIE B IUIaHE
paboTbl. B Hell HeoOX0AUMO OTPa3UTh TEOPETHUECKIE OCHOBBI, PACKPHIBAIOIINE CYTh MPOOJIEMBI,
IPOAHAJIU3UPOBaTh COOpAHHbIE MaTEpUaNbl, XapaKTEPU3YIOLIME IPAKTHUECKYID CTOPOHY
00BEeKTa HCCIENOBaHMA. OTOT pa3fell MOXKET cojAepkaTh pabouue TaOJHIBI, JHAarpaMMbl
(ImarpaMMsl U Ipyrue MaTepHualbl.

B 3akiroueHne HEOOXOIUMO OTpPA3UTh BBIBOJABI U TPEIJIOKEHHUS, MOJyYCHHbIE B
pesyibTare npeapiymeil padorsl. OHU 10JKHBI OBITH CPOPMYJIMPOBAHBI YETKO U TOUKH.

Crniucok auTeparypsl BKIIOYAeT B ali(haBUTHOM MOPSIKE CITUCOK COBPEMEHHBIX 3aKOHOB U
HOPMAaTHUBHBIX  aKTOB, COOTBETCTBYIOLIEH HAy4HOH JMTeparypbl, Hay4yHbIX padorT,
CTaTUCTHYECKUX COOPHUKOB M APYTMX UCTOYHUKOB, BHITYIIEHHBIX HE paHEe ISATH JIET.

Odopmienue 10KJIa1a M NOPSIAOK 3aLUTHI

O0bem paboTel — 4-7 cTpaHHIl MPOHYMEPOBAHHOTO KOMITBIOTEPHOTO TEKCTa, mpudT, 14,
uHTepBan 1,5, monsa crangapthele. Mmoctpauuu, ¢gotorpaduu, pucyHku, rpaduku, KOTOpbIe
MOSIBIISIIOTCS] HA TEKCTE, IOJKHBI OBITH IPOHYMEPOBAHBI.

BeimonHeHHbIt 0KTaq mpoBepsieTcs npernojaBareneM. Ecnmu  noknan  odopmiieH
COTJIACHO TIPEABSABISIEMBIM TpEeOOBAaHUSAM, TO pabOTa JOMyCKaeTcs K 3alluTe, O YeM
npernojiaBaTeseM JeNAlTCs 3alUCH Ha THUTYJIbHOM JucTe paborel. Ecnm nokman umeer
OTPHIIATENbHBIA OT3bIB, TO JOKYMEHT BO3BpamiaeTcs Ha J0pab0TKy C MOCIEeIyIOIIUM
IPEJCTAaBICHUEM O €r0 MOBTOPHOM PaCCMOTPEHUU.

TpebyeMblil ypoBeHb OpUrnHaILHOCTH HE MeHee 50%.

Jloknazel MOTYT CONPOBOXAAThCS Ipe3eHTalMed, OTpaXkarolllell OCHOBHBIE MOMEHTHI
BBINTOJIHEHHOT'O HCCIICIOBAHUS.

Kpurtepun onenku aqokjiaga

Kpurepnii IToxasarens MakcumanbHoe
orleHKH pedepaTa KOJIMYECTBO 0aJIOB
1.CreneHb pacKpbITHs | - COOTBETCTBHE COJEpXKaHUs TeMe pedepara; 1
CYLIHOCTHU IIPOOJIEMBI | - MOJHOTA M TIyOMHA PAaCKPBITUSI OCHOBHBIX 1
MOHATHUH NPOOJIEMBI;
- yMeHue paboTaTb C  JUTEpaTypoi, 1
CUCTEMATHU3UpOBaTh U  CTPYKTypHUpOBATH
MarTepua, 1
- yMEHUE 000011aTh, COIMOCTAaBIIATh
pa3iInyHbIe TOYKH 3peHus o 1
paccMaTpuBaeMoMy BOIIPOCY;
- apryMEHTHUpPOBaTh OCHOBHBIE IOJIOKEHUS U 1
BBIBO/IBI;
- yMeHHe 4YeTK0 U  OOOCHOBaHHO 2
(bopMyIMpOBaTh BHIBOAKI;
- CaMOCTOSITEILHOCTH, CIIOCOOHOCTH K
OTpENIeIEHUI0 COOCTBEHHOM MO3UIUH 110
npobieMe M K MPaKTUYECKOW ajanTanuu
MaTepuaia




2.Cobmronenue - IPaBUJIBHOCTh M aKKYypPaTHOCTH O(OPMIICHUS 1
TpeOoBaHU no | pedepara
odopMmIIeHHIO -TOYHOCTh B UIUTHUPOBAHUM U  YKa3aHHUU 1
HMCTOYHUKA TEKCTOBOTO (pparMeHTa,
- cobmoneHne TpeOoBaHM K 00BeMy U 1
CTpyKType pedepara;
- TPAMOTHOCTD U KYJIbTypa U3JI0KEHUS 1
3.YpoBeHb  3aIlUTHI | - IOKJIAJ CTPYKTYPUPOBAH, PACKPHIBAET TEMY 1
pedepara - JaHbl TMpPaBUIbHBIC, APTYMEHTHUPOBAHHBIC 2
OTBETHI HA YTOYHSIIOIINE BOMPOCHI
- CcIaiapl TpeAcTaBieHbl B  JIOTUYECKOM 1
MOCIIEZI0BATEIIHLHOCTH u odopmicHHE
MPE3CHTAINH; 1
- KOJTMYECTBO claiioB He 6onee 10
MakcumanbHOE KOJIMYECTBO OAJIJIOB 17

JUIs TIOATOTOBKH TMpe3eHTaluu K 3ammure pedepara, oOydaromeMmycss HEOOXOIMMO
ucross3oBats PowerPoint. KoiruecTBo craiioB npe3eHTanu K 3ammre pedepara — He Oosiee
10.

MakcumanbHOE KOJHYECTBO OayioB, KOTOPOE OOYYaIOUIMICS MOXET TOJYYHTh 3a
MOJTOTOBKY pedepara U Mpe3eHTAuu K HeMy cocTaBiisieT 17 6amuioB. bayisl y4uThIBAIOTCS B
nporiecce MPOBEICHHS TEKYIET0 KOHTPOJIS.

17 GanoB — OICHKA «OTIHIHO,

12-16 GannoB — o1eHKa «XOPOIIOY;

8-11 GanIoB — OIlEHKA «YJOBJIETBOPUTEIBHO

Memee 8 6a/UIOB — OLIEHKA «HEYIOBJICTBOPUTEIBHOY.

6. METOJINMYECKHUE PEKOMEHJIALIUU 110 ITIOJAI'OTOBKE K TECTUPOBAHUIO

VYcrenrHoe BBITIOJIHEHHE TECTOBBIX 3aJaHUN  ABJISIETCS HEOOXOIUMBIM  YCIOBHEM
UTOTOBOW TOJOXHUTEIFHOM OLIEHKM B COOTBETCTBUU C PEUTHHIOBOW CHUCTEMOW OOy4YeHHUS.
BrinosiHeHUME TECTOBBIX 3alaHUl MPEAOCTABISET CTYAEHTaM BO3MOXHOCTh CaMOCTOSITEIBHO
KOHTPOJIMPOBATh yPOBEHb CBOMX 3HaHUM, OOHapYyXHBaTh MPOOENbI B 3HAHUAX W MPUHUMATH
MEpbl MO uX JUKBUJIaMU. PopmMa H3T0KEHUS TECTOBBIX 3aJaHWN TO3BOJIAET 3aKPENHUTh U
BOCCTAHOBUTH B MaMSITH NMPOWJIEHHBIH Marepuan. TecToBble 3aJaHusl OXBAaThIBAIOT OCHOBHBIE
BOIPOCHI 10 uctuIuinHe «OCHOBHBIE YCTPOUCTBA CHCTEM TEJIEKOMMYHUKAITUN.

Y crynmeHTa ecThb BO3MOXKHOCTH BBIOOpA MPABWJIBHOTO OTBETa WM HECKOJIBKUX
MpaBUJIBHBIX OTBETOB M3 4YHCA TMPEIOKEHHBIX BapuaHTOB. JIJIsi BBIMOJIHEHUS TECTOBBIX
3aJIaHUI CTYAEHTHl JOJDKHBI HM3YYWUTh JIEKIIMOHHBIM MaTepHall MO TEME, COOTBETCTBYIOLIUE
pazzenbl y4eOHHUKOB, yUeOHBIX TOCOOUHN U IPYTrUX HCTOYHUKOB.

KoOHTpobHBIN TECT BBINOJIHAETCA CTYJAEHTAMH CaMOCTOSITEIbHO BO BPEMSI CEMHUHAPCKUX
3aHATHI.

IIpuMep TecTOBOIO 3aaHUA

BriGepuTe oauH MM HECKOJIBKO MPABMIIBHBIX OTBETOB!

1. OcHOBHBIE 2TIEMEHTHI NEKTPUIECCKON TETTH:

a) CONPOTHBIICHUE;

0) EeMKOCTb;

B) UCTOYHHK MTUTAHUS,

r) TenedoH

Kputepuu oneHuBanusi KOMIeTeHIUI
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OueHKa «OTJIMYHO» BBICTABJISIETCS CTYNIEHTY, €CJIM KOJIMYECTBO MPaBUIBHBIX OTBETOB
Ha TeCTOBbIE 3aaHus peBbimaet 90 %.

O1eHKa «XOpOIII0» BBICTABISETCS CTYACHTY, €CIIU KOJIUYECTBO MPABWIBHBIX OTBETOB Ha
TecToBbIe 3afanus npesbimaeT 70 %).

OueHka  «yJOBIIETBOPUTEIBHO»  BBICTABJISETCA  CTYAEHTY, €CJIM  KOJIMYECTBO
MPAaBUJIBHBIX OTBETOB HAa TECTOBBIE 3aaHus MpeBbIaeT 50 %).

OueHka «HEYIOBIETBOPUTEIBHO»  BBICTABIISIETCS  CTYACHTY, €CJIM  KOJHUYECTBO
MPaBWIBHBIX OTBETOB Ha TECTOBbIe 3adaHusi coctaBiasier menee 50 %, 100 OTBETHI
3aMMCTBOBAHBI.

OdopmiieHue 0TBETOB HA TeCThI

OTBeThI Ha TECTHI O(OPMIISIOTCS HA CTYACHTOM Ha OTICIIBHOM JIUCTE€ CAMOCTOSITEIBHO.
B nmpasom yriy mpoctaBisiercs MO u rpymnma, ganee cienyeT HOMEP TecTa M BBHIOpaHHBIN
BapUAHT OTBETA.

7. METOAUYECKUE PEKOMEHJIAIIAY IO BBIMOJHEHUIO KOHTPOJIBHOM
PABOTBI

KontponbHast paGota, kak oaHa u3 (OpM OLIEHKH YpPOBHS IOATOTOBKH CTY/IEHTOB,
CTaBUT CBOEM LENbI0 3AKPEIJICHUE TEOPETHUYECKUX 3HAHUM, IOJYyYEHHBIX CTYJIEHTaMU B
IPOLECCE W3YYEHUs MAHHOM TUCLUIUIMHBI, U NPUOOPETEHHWE HMMHU HAaBBIKOB MPAKTUYECKOTO
aHanu3a oco0eHHOcTel (QYHKIIMOHUPOBAHUS OpPraHU3aIuil B COBPEMEHHBIX YCIOBHUSX.

BeimonHeHne KOHTPOJBHON pPabOTBI  CIIOCOOCTBYET MPHOOPETEHHUIO CTYIEHTaMHU
HABBIKOB CaMOCTOSITENIbHOM padOoThI C MEPBOMCTOUHUKAMHM, YUeOHOM, HAYYHON U CIEIUAIbHON
JUTEPATypOid, YMEHUH BBIACTATH B HUX TJIABHOE, aHATM3UPOBATh, 0000IIATh, JIOTHYHO W3JIaraTh
W3Y4YEHHBIN MaTepual.

enbro HanucaHUsl KOHTPOJIBHON pabOThI SBJISETCS CO3/1aHUE y CTYAEHTA LIEJIOCTHOTO
BIIEYATIICHUS O MPO(ECCHOHANBHON NeATeIbHOCTH, YTO CIIOCOOCTBYET BBHIPAOOTKE y CTYIEHTOB
YMEHUSI OPUEHTHPOBATHCS B 3aKOHOJATEIBCTBE M CAMOCTOATEIBHO IPUHUMATh DPELICHHS I10
MPaKTUYECKUM CUTYyalUsIM; 3aKpEeNUTh 3HAHUS, MOJYYEHHBbIE B PE3yJbTATe€ CaMOCTOATEIbHON
paboThI HaJ| y4eOHBIM MaTEPHATIOM.

K BBINOTHEHNIO KOHTPOJIBHOM pabOThI CTYIEHTHI IPUCTYIAIOT TOJBKO MOCE YCBOCHUS
Bcex TeM mnporpammbl. KoHTponbHas paboTa sBISETCS OTYETOM O CaMOCTOSTENbHOW pabore
CTYyJIEHTA.

OdopmiieHne KOHTPOJIbHON PA00THI U MOPSAOK 3ALIUTHI

KonTponbHast paboTta 1omKHA UMETh TUTYJIBHBIN JIUCT, TUIaH pabOThI, HEMOCPEACTBEHHO
TEKCT (yCJIOBHE 33/1a4 U PELICHHUE).

KoutponbHast paGora gomkHa ObITh  akkypatHo  odopmieHa(popmar A4,
MAaIIMHOIMCHBINA TEKCT, pa3mep jeBoro mois 20 mMm, npasoro — 10 MM, BepxHero — 20 Mm,
HIKHero — 20 MM, OoTcTyn KpacHoil crpoku 1,5, mexcrpounsld mHTepBan 1,5, mpudrt 14,
TimesNewRoman), uMeTh HyMepauMio CTPaHHUI] U CIUCOK HCIIOJIb30BAaHHBIX HCTOYHUKOB, B
KOTOPOM YKa3bIBAalOTCS BCE HCIOJIb30BAHHBIE JIUTEPATypHbIE HWCTOUYHUKU, PACIIONONKEHHbIE B
aj1(haBUTHOM TOPSIIKE U IPOHYMEPOBAHHbIE.

KontponsHast pa®oTa mpeiacTaBiasieTcs Ha IPOBEPKY IpENoAaBaTeNio, —Jajee
OCYILECTBIISICTCS 3alUTa B BUIE COOECETOBAHUSI.

Kpurepun oueHuBaHusI KOHTPOJIBbHOM padoThI

VYpoBeHb KauecTBa NMHCbMEHHOW KOHTPOJBHOM pPabOThl CTyAEHTa ONpeAessiercs ¢
UCIIOJIb30BAaHUEM CIIETYIOLIEH CUCTEMBI OLICHOK:
Tabnuua 6 - Kputepun oleHKH KOHTPOJIBHON paboThI

Kpurepuu onenkn MakcumanbsHoOe
KOJINYECTBO 0aJIJIOB

BEITIOTHEHHE 3aaHNI
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MaxkcuMaIbHOE KOJIMYECTBO 0AJLIOB 17

[lo pe3yapTaramMm yCTHOrO oOmpoca IO KOHTPOJBHOUM pabore oOyuarolemycs
BBICTABIISIETCS OLICHKA «3aYTEHOY, WM «HE 3a4TECHOY.

OrneHka «3auTeHO0» BBICTABISETCS 00yUYaIOLIEMYCs, €CIIU:

- 0oOyyYaroImuiicsi 3HAeT W BOCHPOM3BOJUT OCHOBHBIC IOJOXCHUS IUCIMIUIMHBI B
COOTBETCTBUM C 3aJjaHHEM, MPUMEHSET HMX JJS BBIIOJHEHHUS THUIIOBOTO 3a/laHus, B KOTOPOM
OUYEBHJICH CIIOCO0 peIeHUs;

- oOy4aromuiics 1eMOHCTpUpYyeT 0a30Bble 3HAHMS, YMEHUS U HABBIKU, TPUMEHEHHbBIC
NIPY BBIMOJIHEHUH 33JJaHUH KOHTPOJIBHOM paboTHI;

- y oOyyaromerocss He UIMEETCsl 3aTPyIHEHUN B HCIIOJIb30BAHUM HAyYHO-TIOHATUHHOTO
ammapara B TepPMHHOJIOTAU Kypca, a €CIIH 3aTPYAHECHUS IMEIOTCS, TO OHM He3HAYUTEIbHBIC;

- Ha JIOTIOJIHUTEIbHBIE BOMPOCHI MpEroaaBareis 00yqaromuics 1ain IpaBUIbHbIE WIN
YaCTHYHO MMPABUIIHHBIC OTBETHI.

Komnerenmus(-u) nin ee (1x) yactb(-u) chopMupoBaHbl Ha 0a30BOM ypOBHE (YPOBEHB
1) (cm. Tabu.).

OrneHka «He 3a4TeHO» CTaBUTCS 00yUaloLEeMyCsl, €CIIH:

- 00ydJaroluiics MMEET MPEICTaBICHUE O COJACPKAHWW AMCUUIUIMHBI, HO HE 3HAeT
OCHOBHBIE TIOJIOKEHUSI (TEMBbI, pa3jela, 3aKOHa M T.JI.), K KOTOpOMY OTHOCUTCS 3a/laHue, He
CHOCOOEH BBIMIOJIHUTH 33JaHHE C OYEBHIHBIM PEIICHHWEM, HE BJaJleeT HaBBIKAMH B 00JacTh
M3y4aeMOil TUCUHUTUINHBI;

- o0y4aroIuiicss He JEMOHCTPUPYET 0a30BbIC 3HAHUS, YMEHUS U HABBIKH, HEOOXOIUMBIE
JUTSI BBITIOJTHEHUS 3aJJaHU KOHTPOJIBHON PadOTHhI;

- B TIpolecce OTBETa 1O TEOPETUYECKOMY M MPAKTHYECKOMY MaTepHualy,
coJiepKalieMycsi B BOpocax KOHTPOJIbHOM paboThl, AOMYIIEHB MPUHIUITHATbHBIE OMIUOKU PU
U3JI0KEHUU MaTepuaa.

Komnerenmusi(-u) unu ee (ux) yactb(-u) He CHOPMUPOBAHBI.

KontponbHas pabota, mpu3HaHHAsE HE OTBEYAIOLIEH MPEAbSBISEMBIM TPEOOBAHUSM,
BO3BpAallaeTCsl CTYACHTY ISl JOPaOOTKH, MPU TOM YKA3BIBAIOTCA €€ HEAOCTaTKU M Jar0TCs
pexoMeHmanuu ISl WX ycrpaHeHus. CTymeHTy Tmpeyiaraercss ¢ y4eToM —3aMeuyaHHi
npenoaaBaTelss BTOPUYHO MPEICTaBUTh KOHTPOIBHYIO pabOTy BMECTE ¢ TIEpBOi pabOTOM.

8. METOAUYECKHUE PEKOMEHIAIIUUA 110 IOATI'OTOBKE K 3AYETY

3auer sBisieTcs (HOpMOI OlEHKH KayecTBa OCBOCHHsS 00yJaromuMcsi 00pa3oBaTeNbHOM
nporpammbl o auctuuriuinee. [lo pesynbpratam 3auera 00y4arolmeMycsi BBICTABIISETCS OIICHKA
«3a4YTEHOY» WM «HE3aUYTECHOY.

OrneHka «3auTeHO0» BBICTABIISETCS Ha 3aueTe 00y4YaroluMCs, €CIIu:

- oOyyaromuiicst Habpal Mo TeKyIeMy KOHTPOII0 HEOOXOAMMbIE U JOCTATOYHBIE OB
JUIA BBICTABJICHUA OILICHKHW aBTOMAaTOM,

- 0OydJarmuics 3HAeT U BOCIPOHW3BOAUT OCHOBHBIC TIOJIOKEHUS JUCIHUIUIMHBI B
COOTBETCTBUH C 3adaHUEM, NMPHUMCHACT HUX JJIA BBIIOJHCHHA THUIIOBOI'O 3aJaHUSA B KOTOPOM
OYEBHJIEH CIIOCO0 peleHus;

- o0yJaronuics MpoAEMOHCTPUPOBAT 0a30BbIE 3HAHUS, YMEHHUS ¥ HaBBIKM BOKHEUIIINX
pa3ziesIoB MPOrpaMMbl U COJIEPKAHUS JIEKIIMOHHOTO Kypca;
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- y o0yyaromerocsi He UMeeTCsl 3aTPyJIHEHUH B MCIOJIb30BAHUU HAYYHO-TIOHATHIHOTO
annapara B TEpMHUHOJIOTUHU Kypca, a €M 3aTPYAHEHUS UIMEIOTCS, TO OHU HE3HAYUTENbHBIE;

- Ha JIOTIOJIHUTEJIbHBIE BOIPOCHI MperoiaBaTesss 00yJarommicsl Jaa MpaBHIbHbIC WIH
YACTUYHO NPaBUJIbHbIE OTBETHI;

Komnerennus (u) mnm ee yacte (M) copMupoBansl Ha 6a30BOM ypoBHE (ypoBeHH 1)
(cm. Tabm. 1).

OreHKa «He 3a4TE€HO0» CTaBUTCS Ha 3a4eTe 00YJarOLIUiiCs, eCIu:

- oOydaroluiics HMMeeT MpeJCTaBlIeHHE O COAEPKAHUU AUCLUUILUIMHBI, HO HE 3HAET
OCHOBHBIE TIOJIOKEHUS (TEMBI, pa3zesia, 3aKOHa U T.[.), K KOTOPOMY OTHOCHUTCS 3a/JlaHUE, HE
CHOCOOEH BBINOJIHUTH 33JaHUE C OYEBUIHBIM PEIIEHUEM, HE BIJIAJCeT HABbIKAMH IOATOTOBKU
pedepaToB U mpe3eHTAIM K HUM C IIOMOIIBIO MMPOTPAMMHBIX IPOJYKTOB, HE OPHEHTUPYETCS B
IPAaKTUYECKUHA CUTyallMM, HE 3HAeT OCHOBHYIO TEPMMHOJIOTHIO IPOLECCOB IMPOEKTUPOBAHMS
IBEMHOTO MTPOU3BOJICTBA;

- UMEIOTCS CYIIECTBEHHbIE MPOOEasl B 3HAHUUM OCHOBHOIO MaTepHaja I0 Iporpamme
Kypca,

- B Ipolecce OTBETa IO TEOPETUYECKOMY M IPAKTHUYECKOMY MaTepualy,
coJiepKalleMycsi B BOIIPOCaxX 3a4€THOro OujeTa, JOMYUIEHbl NMPUHIUIHAIbHBIE OLIMOKU Ipu
U3JI0KEHUU MaTepuana;

- UIMEIOTCS CUCTEMATUYECKUE MPOMYCKH 00Y4arOIIUNCS JEKIIMOHHBIX, IPAKTUYECKUX U
71a00paTOPHBIX 3aHATHIA IO HEYBAXKUTEIbHBIM IPUUUHAM;

- BO BpeMsI TEKYILEro KOHTPOJISI 00ydJaromuiicss Habpax Hel0OCTaTOYHbIE ISl JOMyCKa K
9K3aMeHYy (3a4eTy) Oaibl;

- BOBpPEMsI HE IMOATOTOBWJ OTYET IO MPAKTUUYECKUM M J1ab0opaTOpHbIM paboTam,
npeaycmorpeHubiM PITJI.

Komnerennus(u) unu ee yacts (1) He CPOPMHUPOBAHBI.

CIIMCOK PEKOMEHAYEMbBIX UTH®POPMAIMUOHHBIX NCTOYHHUKOB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHHUE JUCHUIIIUHBI (MOAY JIST)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEepaTypa

ABTODEBI, COCTAaBHTEIH 3arnaBue W3zpatenbcTBO, TOn | Anpec
JI1.1 |B.. Mupusriii, HW. |TIpukiamsas MeTposioTus: yaeGHO€e ocodune , 2012 https://ntb.
MakapoBa donstu.ru/c
ontent/prik

ladnaya-
metrologiy
a

ABTOpBI, cOCTaBUTENH [3ariaBue WznarenscTBo, ron Anpec
JI1.2 [T.A. Cxopuk, HA.  [MeTtponorinueckoe obecriedeHue, CTanIapTU3aIus, , 2013 https://ntb.
CrpaxoBa, H.W. cepTUdUKALUS U IKCIIepTH3a: yueOHoe ocodue donstu.ru/c
TankunHa ontent/metr
ologichesk

oe-

obespeche

11



JI1.3 |Kaiirnosa B. H., MeTtposorus, CTaHIapTH3AIMS ¥ CEPTUHHKAIIHSL. , 2015 http://e.lan
I'pebnesa T. H., ITpakTHKyM book.com/
Tecnenko E. B., books/elem
Kynukosa E. A. ent.php?

pll_id=61
361

JI1.4 |Bunorpamosa A. A., |3akoHoJareibHasi METPOJIOTHSL: YueOHOe TToco0ue , 2018 https://e.la

Vmakos U. E. nbook.com
/book/1068
74

J1.5 [Tony6, O.B,, CrangapTu3zanus, METpOJorus U cepTuduKanus: Capatos: http:/iwww
Cypxos, 1. B., yuebHOe mocobue Bysosckoe .iprbooksh
ITo3naskoBCckmii, B. M. obGpasosanue, 2014 |op.ru/4151.

html

JI1.6 |IIymoskuw, A. IT., MeTposiorus U pagnon3MepeHns: yaebHoe mocobue Tam00B: http://www
ITanactoxk, 1O. H. TamOGoBcKkuit .iprbooksh

rOCy/IapCTBEHHBINM | Op.ru/6411
TEXHUYECKUH 3.html
yauBepcuteT, DbC
ACB, 2011
6.1.2. lonoJHUTeIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron Anpec

JI2.1 |Acraiikun, A. 1., MeTpoJtorus ¥ panou3MepeHust: yaeOHoe mocooue Capos: Poccuiickuii | http://www
ITomaskos, A. I1., (henepanbHbIii .iprbooksh
Iepbax, 0. I1., SITEPHBIN eHTp — | 0p.ru/1844
Acraiikun, A. U. BHUHDD, 2010 0.html

JI2.2 |JTrotukos U. B., MeTpoJtoTHs ¥ paTHOU3MEPEHHS: YIEOHUK Kpacnospck: https://bibli
@owmuH A. H, Cubupckuit oclub.ru/in
Jleycenxo B. A., (henepanbHbIH dex.php?
Buxkropos 1. C., YHUBEPCUTET page=book
®duonos A. A. (CdY), 2016 &id=4973

46
6.1.3. MeTtonnueckue pa3padoTku
ABTOPBI, COCTABHTEIH 3arnaBue WznatenscTBO, TOx | Anmpec

JI3.1 |AI'TY; coct. A.T. PykoBoacTBO /ISt perioaBaresieii mo opranu3aiuu - (Poctos w//1.: U] https://ntb.

CarnoxH1KOBa IUIAHUPOBAHUIO PA3INYHbIX BUI0B 3aHATHHA U AI'TY, 2018 donstu.ru/c
CaMOCTOATENbHOI paboThl 00yvaromuxcs B JIOHCKOM ontent/ruko
rOCyIapCTBEHHOM TEXHUYECKOM YHUBEPCUTETE: METOM. vodstvo-
yKa3aHus dlya-

prepodavat
eley-po-
organizacii
_I_
planirovani
yu

6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTn "UnTepHeT"

Ol

MeTpoJiorust 1 3JIeKTPOPaTHON3MEPEHHUS B TEICKOMMYHUKAMOHHBIX CUCTEMaX [ DIEKTPOHHBIN pecypc]: yuebHoe
nocobue/ C.U. Bopunpko [u ap.].— DnekTpoH. TekcToBble qanHbie.— M.: ['opsiuas aunus - Tenexkom, 2012.—
360 c.— Pexum gocryma: http://www.iprbookshop.ru/11998.— 3BC «IPRbooks», o maposto
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[[TY
N/
MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOI
®EJIEPALINN
®EJEPAJTBHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE
OBPA30BATEJIbHOE YYPEK/EHUE BHICHIETO OBPA3OBAHMS
«TOHCKOW T'OCYJIAPCTBEHHBII TEXHUYECKHWI YHUBEPCUTET»

TexHnosornyeckuit UHCTUTYT cepBuca (puaman) AT'TY B r.CtaBpomnoJie
(TUC (pusman) AI'TY B r.CraBpomno.ie)

METOANYECKUE YKAZAHUSA

10 BBITIOJTHEHHIO JJa00PaTOPHBIX PadOT
no auctuiuinHe «MH)OKOMMYHHKAIIMOHHBIE TEXHOJIOTHH B cepe

HEprocoOepeKeHus» AJIsl 00y4aroUMXCsl 0 HAPAaBJICHUIO MOTOTOBKU

11.03.02 «MHpOKOMMYHUKAITMOHHBIE TEXHOJIOTHUH U CUCTEMBI CBA3M

Hamnpasnennocts (npoduns) «MHDOKOMMYHHKAIIMOHHBIE TEXHOJIOTHU
O00BEKTOB IHEPTETUKI



Metonudeckue ykazanusi 1mo aucuuiinHe «MH(DOKOMMYHUKAIIMOHHBIE TEXHOJOTHH B
chepe nsHeprocOepexeHUs» couepkaT 3aJaHus JUId OO0Yy4alolmUXCs, HEOOXOAUMBIC MJIs
1ab0paToOpHBIX PaboT.

[IpopaboTka MpenoKEHHBIX 3aJaHUN  MO3BOJUT  OOyYaroIIMMCA  MNPUOOPECTH
HE00X0/IMMbIE 3HAHMS B 00J1aCTH U3y4aeMOW JUCIUTUIMHEL.

[Ipeqnaznauenbl Ig  OOy4aromuxcs 10 HampapieHuto noarotopku  11.03.02
«MHPOKOMMYHHMKAIITMOHHBIE TEXHOJOTMH W CHUCTEMBI CBS3W», HAMPABICHHOCTh (TIPOQWIIb)
«MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU OOBEKTOB SHEPTETUKU.



Conep:xanue

Bgenenue
JlabopaTtopHnas pabota 1 MccnenoBanue XxapakTepUCTUK JIMHEUHBIX MOCTOSHHBIX
PE3UCTOPOB

JlaboparopHnas pabota 2 MccnenoBanue XapakTepUCTHK HETMHEHHBIX
TIOJTYIIPOBOTHUKOBBIX PE3UCTOPOB

JlaboparopHnas padota 3 MccnenoBanue XxapakTepUCTHK KOHIEHCATOPOB MOCTOSIHHON
€MKOCTH

JlaboparopHas padota 4 MccnenoBannue XapakTepUCTHK MOIYITPOBOJHUKOBBIX IHO/I0B
JlaGopatopHas pabota 5 VccnenoBanre XapakTepUCTUK OUITOISAPHBIX TPAH3UCTOPOB
JlaboparopHas padota 6 MccnenoBanue XapakTepUCTHK TOJISPHBIX TPAH3UCTOPOB

Crucok PEKOMCHAYCMBIX I/IH(l)OpMaIII/IOHHI)IX HUCTOYHUKOB



BBEJAEHUME

HpI/I HU3YUCHHU KypCa Hapdaay C OBJIaJCHUCM CTyACHTAMHU TCOPCTUUCCKUMHU IIOJOKCHUAMU
YACIACTCSA BHUMAHHUC HpI/IO6peTCHI/I}O IMPAKTUYCCKUX HABBIKOB, C TCEM, yTOObI OHH CMOTIIH yCneurHo
MIPUMEHATH UX B CBOEH MOCIIEAYIOMIEH padoTe.

Lenb ocBOeHMS TUCHUILUIUHBI — (HOPMUPOBAHUE CUCTEMHOI'O METOJUYECKOrO MOAX0/a K
OpraHu3alliyi MMPOEKTHOU AEATENbHOCTH M NMPHOOpPETEHHE MPAKTUYECKUX HABBIKOB MPOEKTHOM
paboThl B PHIHOYHOM 9KOHOMUKE, JOPMUPOBAHUE 3HAHUS POEKTHOM KYJIbTYPBHI.

IIpuMeHeHne MeTona CUCTEMHOIO AaHaJIM3a K M3YYEHUIO [JAHHOM JUCLUILIMHBI
ompezeNisieT CIeAYIOIMe ero 3ajJadyd: H3ydyeHHe MpoljeM B HCTOPUYECKON MEepCHEeKTHBE,
pacliupeHHe 3HAaHUSA CTYJEHTOB, pAa3BUTUE CIIOCOOHOCTH CTYAEHTOB K IIOHMMAHHUIO U
KPUTHYECKOMY OCMBICIICHUIO MTPOOJIEM COBPEMEHHOCTH, 00CYKJAEMBIX B CPEICTBAX MacCOBOU
uHpOpPMAaLIUK, JTUTEPATYphl, a TAKXKe MPUOOPETEHUE HABBIKOB IOCIEIOBATEIBHO M TPAMOTHO
U3JIarath CBOM MBICJIU B YCTHOM M MUCbMEHHOU popme

B pesynbTaTte ocBOCHUS JaHHON AMCUUILUIMHBI (POPMUPYIOTCS CIEAYIONIME KOMIICTCHIIUN
y o0yyaromierocs:

VK-1.3: [IpumensieT pe3yabpTaThl aHaIM3a B podeccuoHanbHol chepe.

N3yuuB naHHBIN KypC, CTYIEHT JIOJIKEH:

3HaTh:

(1)I/ISH‘I€CKI/IG IIPOUECChI, NPOUCXOAAIUE B BJICKTPOTEXHUYCCKUX LEIIAX, U UX MATEMATUYCCKUC
MOACIIH, OIIMCBIBA€EMbIE C IIOMOIIIBIO KOHCYHOI'0 4YHUCJa B3aWMMOCBA3aHHBIX aJII‘e6paI/I‘-ICCKI/IX,
T pepeHInATBEHBIX, HHTETPATIbHBIX YPaBHEHHH.

YMeTh:

COCTAaBJIATh U pCIIaTh YPaBHCHUA DJICKTPUUCCKOI'0 PaBHOBECHA LICIIU pa3quH0171 CJIOKHOCTH, a
TAKXKC ONPEACTIATh U aHAJIM3UPOBATH CHUCTCMHBIC q)yHKHI/II/I U BPEMCHHLIC XapaKTCPUCTUKU JIMHEMHBIX
eneu.

Bnaners:

METOJaMH pacqéTa DJICKTPUUYCCKUX ].[CHGﬁ, a TakKiKE€ MCETOAaMM aHain3a IO BPEMCHHBIM U
YaCTOTHBIM XapaKTEPUCTUKAM YCTaAaHOBUBIIUXCA U IEPEXOJHBIX IIPOLECCOB B HUX.

Peanusanus KOMIIETEHTHOCTHOTO MTOAXO/A IPEAYCMAaTPUBAET LIMPOKOE UCIIOJIb30BAHNE B
y4eOHOM TMpoliecce AaKTHBHBIX W WHTEPaKTHUBHBIX (OpM MpoBeAeHUs 3aHATHH (pa3dop
KOHKPETHBIX CHUTYyallli, cobecejoBaHHE) B COUYETAaHUU C BHEAYAUTOPHOW pabOTON € LENbio
(dbopmMHpoBaHUs U pa3BUTH MPO(HECCHOHAIBHBIX HABBIKOB CHEIMAINCTOB.

JIeKIMOHHBIN KypC sIBIsieTCs 0a3oi ISl TOCIIEAYIOIIETO TMOJYYEHUsT 00YJaromUMUCS
NPAaKTUYECKUX HAaBBIKOB, KOTOpbIE MPHOOpETaroTcs Ha J1abopaTopHBIX pabortax. Meronuka
IIPOBEJCHUS JIaOOpaTOPHBIX pabOT M MX COJEp)KaHUE MPOJAUKTOBAHBI CTPEMIIEHUEM KaK MO>KHO
3 peKTUBHEE Pa3BUBATh y 00YUYAIOIINXCSl HABBIKM, HEOOXOANMbIE COBPEMEHHOMY CIIELUAIIUCTY.

Jladoparopnas pabora 1

MeTtoapl 1 cpeacTBa s HOCTPOEHUS MIEKTPUUYECKUX CXEM

Heab 3anaTHA 3aK/1I049a€TCs B (POPMHUPOBAHUM Y CTYIEHTOB NPOPECCHOHATbHON KOMITETEHINH:
VK-1.1

3aganre Ne 1. umccrienoBaTh BOJBT-aMIIEPHYIO XapaKTEPUCTUKY PpE3UCTOPa, 3apUKCUPOBAThH
pe3yNbTaThl UCCIIEIOBAHUSI.

3aganue Ne 2: onpeaenuTh napaMeTpbl pe3ucTopa Mo MapKupoOBKe.

3agaane Ne 3: n300pa3uTh CXeMy UCCIICIOBAHMIA.

3ananue Ne 4: mpoiTH TECTUPOBAHUE 110 JAHHOHN TeMe IPOMIEHHOI0 MaTepraia.

JlaGopatopHnas padora 2 Knaccuduxanuus nHPOPMAITMOHHBIX TEXHOJIOTUI
Heab 3anaTHA 3aKTI09aeTCa B GOPMHUPOBAHUH Y CTYAEHTOB MPO(HECCHOHATBHON KOMITETEHIUH:
YK-1.1
zagaane Ne 1. UccnemoBare NTC-tepmucTop, 3apUKCHpPOBATH pe3ylbTaThl HCCIIEJOBAHUSI.
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3ananue Ne 2: riccleoBaHre TTO3UCTOPA, 3aUKCUPOBAThH PE3YIbTAaThl HCCIEIOBAHUS.

3amanne Ne 3: 1300pa3uTh CXeMY UCCIICTOBAHUIA.

3agmanne Ne 4. TOCTpPOUTH TpapuKH TEMIEpPaTypHBIX 3aBUCUMOCTEH CONPOTHBIICHHS
HCCJIETOBAaHHBIX 3JIEMEHTOB.

3aganue Ne 5: umccinenoBaHuE BOJIBT-aMIIEPHOM XapaKTEPUCTHUKH ITO3MCTOPA M BapUCTOpa,
3a(pUKCUPOBATH PE3yIbTATHI HCCIETOBAHUS.

3aganue Ne 6: mpoWTH TECTUPOBAHUE MO JAHHOM TeMe MPONIECHHOTO MaTepHala.

Jlaboparopnas padora 3

HccnenoBanue XxapakTepUCTUK KOHACHCATOPOB MOCTOSIHHOM €MKOCTH

Leab 3auATHA 3aKTI09aeTca B GOPMUPOBAHUH Y CTYACHTOB MPO(HEeCCHOHATBLHON KOMITETEHIUH:
YVK-1.1

3amanue Ne 1. Uccnenoats TKE koHmeHCaTOPOB, 3aKCHPOBATH PE3YJIBTATHl UCCIICTIOBAHMS.
3amanne Ne 2: mccienoBaTh TMPOLECC 3apsaa KOHIEHcAaTopa, 3a(UKCHpOBaTh PeE3yibTaThl
HCCJICIOBAHMSI.

3aganne Ne 3: n300pa3uTh CXeMy HCCIIEJOBAHUH.

3aganue Ne 4: mocTpouth rpaduk TeMNepaTypHOil 3aBUCHMOCTH €MKOCTH HCCIEI0BATEIbHOTO
KOHJIEHCATOopA.

3aganue Ne 5: mocTpouth rpaduku pacueTHON U SKCIIEPUMEHTAIBHON 3aBUCMOCTEH U3MEHEHUS
HaAIPSDKEHUS Ha KOHJIEHCATOPE MU €ro 3apsijie U pa3psle.

3aganue No 6: MpoiTH TECTUPOBAHHKE IO IaHHOUW TeMe MPOIICHHOTO MaTepuaa.

JlaGoparopnas pabora 4

HccenenoBanue XapakTEpUCTHK HOJYIIPOBOJHUKOBBIX THO0B

Leab 3aHgTHA 3aKTI09aeTCs B (POPMHUPOBAHUH Y CTYIEHTOB MPOGECCHOHATBHON KOMIIETEHIIUU:
YK-1.1

3amanne Ne 1. MccnenoBarh BOJIBT-aMIIEPHYIO XapaKTEPHCTUKY IMOJYIIPOBOAHUKOBOTO JTHOJA,
3a(pUKCUPOBATH PE3yNIbTAThl UCCIIEOBAHUS.

3ajanne Ne 2: n300pa3uTh CXeMy UCCIIEIOBaHUH.

3aganre Ne 3: mccieoBaTh CXeMy OJHONOJIYINPOBOJHUKOBOIO BBIMPSIMUTENS, 3a(PUKCUPOBATH
pE3yIBTATHI UCCIIEOBAHUSI.

3aganre Ne 4: uccienoBaThb CXE€MY OJHOIOJIYHPOBOJHHUKOBOTO BBIIPSMHUTENS C €MKOCTHOM
¢unbTpanuei.

3aganue Ne 5: n300pa3uTh cXxemy MCCIIeJOBAHUH.

3ananue Ne 6: rccien0BaTh CTAOUIUTPOH, 3aUKCUPOBAThH PE3YIbTAThI HCCIEA0BAHNUS.

3aganre Ne 7: umccnenoBaTh aMIUIMTYJIHYIO XapaKTEPUCTHKY CTaOWIMTPOHA, 3aUKCHPOBATH
pE3yIBTATHI UCCIIEOBAHUSI.

3aganue Ne 8: mocTpouTh rpauk XapaKTepUCTHK JU0Ja U CTAOMIIUTPOHA.

3ananue Ne 9: mpoilTu TeCTUpOBaHUE 10 JAHHOHN TeMe MPONIEHHOI0 MaTepuraa.



JlabopaTopnasi paGora 5

HccnenoBaHue XxapakTepUCTHK OUIIOISPHBIX TPAH3UCTOPOB

Lesb 3aHATHSA 3aKITI04aeTCsl B JOPMHUPOBAHUH Y CTYJCHTOB MPO(HECCHOHATLHON KOMITETCHIHH:
VK-1.1

saganue Ne 1. Ompenenuth h-mapaMeTpsl TpaH3WCTOpa B CXeMe C OOIIMM 3MHTTEPOM,
3aUKCUPOBATH PE3yIbTATHl UCCIICOBAHMUS.

3aganue Ne 2: ucciiejoBaTh BOJBT-aMIIEPHBIE XapaKTEPUCTHUKU TPAH3UCTOPA B CXeMe ¢ OOLIUM
IMUTTEPOM, 3aPUKCUPOBATEH PE3YIbTATHI UCCICAOBAHHUS.

3amanue Ne 3: n300pa3uTh CXEMbI UCCIICIOBAHHM.

3aganue Ne 4: moctpouts rpadpuku BAX.

3aganue Ne 5: mpolTH TECTUPOBAHUE IO JAHHON TEME MPONJEHHOr0 MaTepuaa.

JlabopaTopnasi paGora 6

HccnenoBaHue XxapakTEpUCTHK MOJIPHBIX TPAH3UCTOPOB

Henap 3anaTHA 3aK/1I049a€TCs B (POPMHUPOBAHUM Y CTYIEHTOB NPOPECCUOHATBLHON KOMIIETEHLIUU:
VK-1.1

3aganue Ne 1: wmccrienoBaTh BOJIBT-aMIIEPHBIE XapaKTEPUCTUKU TPAH3UCTOpA, 3a(PUKCUPOBATH
pe3yabTaThl UCCIEIOBAHUSI.

3amanue Ne 2: 1300pa3uTh CXEMbl UCCIICIOBAHHA.

3aznanue Ne 3: moctpouth rpaguku BAX.

3aganue Ne 4: paccunuTaTh HapaMeTphbl TPAH3UCTOPA.

3agaHue Ne 5: MpoMTH TECTUPOBAHUE IO JAHHOM TEME MPOUICHHOr0 MaTepHaa.

CIIMCOK PEKOMEHAYEMbBIX UTH®OPMALIMOHHBIX NCTOYHUKOB

6. YYEBHO-METONYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJIMHbBI (MOAYJIS)
6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODBI, COCTAaBHTEIH 3arnaBue W3zpatenscTBO, TOn | Anpec
JI1.1 [Koxyxap B. M. VHHOBAIIMOHHBIN MEHEHKMEHT: Y4eOHOE TIoCoOHe Mocksa: http://znani
W3parenscko- um.com/ca
TOproBas talog/docu
Kopropauus ment?
"Mamkos u K", id=176424
2018
6.1.2. lonotHUTeTbHAS INTEPATYPA
ABTODBI, COCTABHTEIH 3arnaBue W3zpatenscTBO, TOn | Anpec
JI2.1 |BoponaBkuna, H. FO. |MeHemKMEHT 1 HHHOBAIMU: Y4eOHO-METOIUUCCKHUiT Kamnaunarpan: http://www
KOMILJIEKC Banruiickuii .iprbooksh
(henepanbHbIH op.ru/2381
YHUBEPCUTET UM. 5.html
Nmmanynna Kanra,
2011

6.1.3. MeTtoauueckue pa3padoTku

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron |  Anpec

. JOKVMEHT NIOAITMCAH
VCIJIEHHO} HEKBAJTHOULMPOBAHHOIL
i SIEKTPOHHOMN TIOJITHUCHIO

JomxxocTts: aupexrop THC (duman) ITTY
Braener; cepruguxara Jjpoda Enena Anexcannpossa

Cpox nefictsua cepragurara ¢ 23.12 2020r. nio 23.12. 20251
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