MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbBI TEOPUU KOANUPOBAHUSA, KPUITTOI'PA®OUN N IIEPE/IAYN

NMHOOPMALINN
Hanpagsnenue/cnenuaibHOCTb 11.05.01 Pag1103/1eKTPOHHBIE CHCTEMbI M KOMILIEKChI
IOArOTOBKH
Cnenuanu3zanusa/mpoguis/mporpamma Pajio/10KaliHOHHbIE CHCTEMBI M KOMILJIEKCHI
MOrOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHusA Cnenpajurer
®opma o0yueHust OuHasn
®dakyneTeT U NudopManHoOHHBIX M YIIPAB/IAIOIIHX CHCTEM
Beinyckaromas Kadeapa 14 PAANOJJIEKTPOHHBIE CUCTEMBI YITPAB/TIEHUSA
Kadeapa-pa3padorunk paboueit N4 PAINOJJIEKTPOHHBIE CUCTEMBI YITPAB/TIEHUSA
NPoOrpamMMbI
a YACDHI (1o HaITMUHI0 BH/I0B 3aHATHH) o
E E ﬁ AYJUTOPHBIE 3AHATUSA | CAMOCTOATEJ/IBHASI PABOTA B
o= | O T
2T | O = <
o | SE| X = i = = _ 2 % =
(I S G 25 | S 3 @) ===
O | U |oH | i = | E5 | ¥ = 4 HQ | »0
> £ 52 2|2 E BE2E| 2| B | E|EE|EE
& & 8 = 7 = ‘ =
SGEE O F EZEE 0§ & Eg g8
& R = og | &< A o o H8 | &
A o >
=2 2 22 2 c g B2 E
R2| 5 = = > > 5 =
@) %) & o M
@]
5 10 | 3 |108| 51 34 0 17 57 0 0 57 /:‘3‘;?

Cankrt-ITetepOypr
20 r 24051



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
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Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
CrykanoBa AHHa CepreeBHa, CTapIlMii NpernofaBaTesib
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[Tporpamma paccMOTpeHa
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N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBbBI TEOPUUA KOANPOBAHNSA, KPUITTOI'PA®UN U ITEPEJAUN NTH®OPMAILINN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-1 — crocobHOCTE OCYIIeCTB/SATh aHaIM3 COCTOSIHUSI HAyYHO-TeXHUUECKOW TpoOsieMbl, OrpezessTh
L[e/Id ¥ BBITIOJIHATD TIOCTAHOBKY 3a/la4 NPOeKTUPOBaHUs

[ICK-5 — criocoGHOCTh BBITIO/THATE MaTeMaTUyecKoe MOJeIMpoBaHue OOBEKTOB M MPOLIECCOB 10 THUIIOBBIM
MeTOZMKaM, B TOM UHCJIe C UCI0JIb30BaHHEeM CTaHZAPTHBIX MaKeTOB MPUK/IaJHbIX TPOrpamMM

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-1

3HAHUSA:

3HaTh OCHOBBI Tepefjayd MH(OPMALY, BK/IIOUasi COBPeMeHHble OecripOBOJHBIE METOJbI, TTOHUMAaThb
MPUHLWIT JeHCTBUSI alrOpPUTMOB KOJWPOBaHWsS W Kpuntorpaduu, BK/IOUasi aJrOpuUTMbl  KBaHTOBOM
KpUINTOrpauy ¥ TEXHOIOTHY OIIOKUelH;

YMeHus:

yMeTb OTpeJiesiTh KPYT 3a/ay, pelllaeMbIX C TIOMOILIbI0 UCC/IeyeMbIX METOZIOB M alTOPUTMOB;

yMeTb TIPUMEeHSTh (HU3MKO-MaTeMaTHUeCKWid ammapar [Jisi  pelleHdss 3a7ad  KOAWPOBAaHWS U
KpunTorpaduu;

yMmeTb cobuparb W aHanMM3WpoBaTh WMHGOPMALMI0 A1 (OPMUPOBAHHUS HCXOAHBIX [JAHHBIX I1pU
MPOEKTHPOBAHWY JIMHUH 1 KAHAJIOB CBSI3Y;

YMeThb MCII0/Ib30BaTh HayUHO-TeXHUUECKYI0 MH(GOPMAL|I0, OTeUeCTBeHHBIA W 3apyOeXKHBIN OIBIT [ijist
BBITIO/IHEHUsI paboT 110 3alaHHO TeMaTuKe;

HABbIKU:

B/IaJileTb MeTOZlaMH aHa/in3a, TpaHc(opmaLuy, BU3yanusaluy ucciefyeMor HHGOpMaLii.
IICK-5

3HAHUS:

3HaTh COBPeMeHHbIe HHPOPMALMOHHBIE TEXHOJIOTHH Y OCHOBHBIE MOJAXOABI K 3aluTe MHHOPMALUK TPy
TriepeZiaue o KaHaslaM CBsI3Y;

3HaTh CYIIIeCTBYIOIIVE BUbI MOAY/ISLIUM U METO/bI OCTYIIA, UCIIOb3yeMble B COBPEMEHHBIX CHCTeMax
CBSI3Y;

3HaTb MeTOAbl OLeHKM W YyCTPaHeHWsl BIWSHUSA KaHaja CBSI3W Ha Ilepe/jaBaeMblii CHTHAI,
CYLIeCTBYIOLMEe MeTO/bI TTOMeX0YCTOHUMBOTO KOJUPOBaHUs, B TOM UHC/Ie MPUMeHsieMble B CUCTeMaX CBs3u 4-
TO TTOKOJIeHHS];

YMeHus:

yMeThb OLIeHMBaTh 3alljMIL[eHHOCTb UH(OPMALMY TIPY Tepejade 10 KaHa/laM CBSI3U TIPH UCIOIb30BaHUU
Pa3IMYHBIX a/ITOPUTMOB KOIUPOBAaHKS U KPUITTOTpaduy;

yMeTb TIPUMEHSTh CIOCOOBI M METOZAbI MOZETUPOBAHUSI Pa3/IMUHBIX CHUCTEM CBSI3M W alrOPUTMOB
3¢ peKTHBHOTO 1 TOMEX0YCTOWYUBOTO KOJUPOBAHMUS;

HABbIKU:

MMeTb HaBBbIK MO/|e/IMPOBAaHUs PaboThl a/ITOPUTMOB KOJJMPOBAHUS C HcTonb3oBaHueM CAIIP;

WMeThb HaBbIK MO/Ie/TUPOBAHMS KpUIITorpadudeckux cucreM Ha ABY;

MMeTh HaBBIK MO/Ie/TIPOBAHUS TT0Be/IeHNs] TPAaKTa CHCTeMbl OeCIIPOBOZIHOM CBSI3M C pacueToM CKOpPOCTU
nepeziaul HHGOPMAaLUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJuctouminaa OCHOBBI TEOPUN KOANPOBAHUSA, KPUITTOI'PAOVN U ITEPETAUYN

MH®OPMAIINMU sB/sieTcs JUCIUTUTMHON YacTH, (hOpMHPYyeMoii y4aCTHUKaMH 00pa30BaTe/IbHbIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI MOTOTOBKY 110 Haripae/ieHu0 11.05.01 PaduosnekmpoHHble cucmembl U
KOMN/EKCBl.

C oJep>XaHue AU CIUIT/IMHBL ABJ/IAETCA JIOr4eCKUM MpoAo/DKeHreEM AWCHUIT/INH

BBIUMC/IUTE/IBHBIE YCTPONUCTBA U CUCTEMBI, III®POBASI OBPABOTKA CUT'HAJIOB,
PAINOCHUCTEMBI ITEPEJAYN UHO®OPMAILIUN.

Copep>XaHve [UCLIMILIMHBL SIBASETCSI OCHOBOM Jysi ocBoeHuss aucuuruivH: BBITIOJIHEHUE M

3AIIUTA BBIITY CKHOM KBAJTU®UKAIIIOHHON PABOTHI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

OIIK-2 — CriocobeH BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIIHOCTE 1po0/ieM, BO3HUKAIOIIMX B X07e
rpoeccroHanLHOM JiesiTe/IbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINM (PU3MKO-MaTeMaTHueCKHit arapar
J1st X hopMasnv3aliiy, aHalir3a U MPUHSTHS PellieHus

OTIK-3 — CriocobeH K JIOTU4eCcKOMY MBIIITIEHHI0, 000011[eHHI0, TPOTHO3UPOBAHHIO, TOCTAHOBKE
UCC/IeJOBaTeTbCKUX 3a/lau ¥ BIOOPY MyTel WX AOCTUKEHUs], 0CBOEHHI0 paboThl HA COBPEMEHHOM
W3MepUTebHOM, AMarHOCTUYeCKOM U TEXHOJIOrMYeCcKoM 000pyZ0BaHUU, UCIIONMb3yeMOM JiIsl PeLlIeHUs
Pa3/IMUHBIX HAYYHO-TEXHUYEeCKUX 3aJad B 00/1aCTH PaJii03/IeKTPOHHOMN TeXHUKU U MH(POPMAIMOHHO-
KOMMYHHKAL[MOHHBIX TeXHOJIOTHM

OITK-4 — CriocobeH MPOBOAUTE SKCIIEPUMEHTAbHbIE UCCIeIOBAaHUS U B/Ia/IETh OCHOBHBLIMY TIPHEMaMU
00paboTKY U TIPe/ICTaB/IeHNs SKCIIEPUMEHTATBHBIX JAHHBIX

OTIK-5 — CriocobeH BBITIO/IHATD OIBITHO-KOHCTPYKTOPCKHE PaboThI C yUeToM TpeOoBaHUH
HOPMATHBHBIX JOKYMEHTOB B 00/1aCTH PaZii03/IeKTPOHHOM TEXHUKW ¥ MHPOPMALIMOHHO-
KOMMYHHKaL[MOHHBIX TeXHOJIOTHH

OIIK-6 — CriocobeH y4WTBIBaTh CyIeCTBYIOIIME U TIepCIIeKTUBHbIE TEXHOJIOTWHY TIPOMU3BO/CTBA
PaIM0371eKTPOHHOM arraparypbl IIPY BBITTOTHEHWH HAYYHO-MCC/Ie[0BaTe/IbCKON U OTIBITHO-
KOHCTPYKTOPCKUX paboT

OTIK-7 — CriocobeH MOHUMaTh MPUHIMITEI PA00TH COBpEMEHHBIX HHHMOPMAI[UOHHBIX TEXHOJIOTHUH U
WCII0/Tb30BaTh MX /IS PelleHus 3a7ad podecCcHoHaIBHOM AesaTelbHOCTH

OIIK-8 — CriocobeH UCIonb30BaTh COBpeMeHHbIe TIPOrPaMMHbIe M MHCTPYMEeHTa/TbHbIe CPe/iCTBa
KOMITbIOTEPHOTO MO/ZIe/TMPOBaHUs [i/Is pellieHUs] pa3MuyHbIX UCC/eloBaTeNbCKUX U MTPOdeCcCUOHaTbHBIX
3ajau

TTCK-1 — CriocofeH oCyIecTBISTh aHaIU3 COCTOSTHUS HAyYHO-TEXHUYECKOU TIPOOJIEMBI, OTIPe/IeNSTh
Lle/I U BBITIOJTHSTE TIOCTAHOBKY 3aJau MPOeKTHPOBaHUs

[ICK-2 — CrniocobeH pa3pabaTbiBaTh CTPYKTYPHBIE U (PyHKIMOHATbHbIE CXeMbI PaJIH03/IeKTPOHHBIX
CUCTeM U KOMIIJIEKCOB, a TaK)Ke TIPUHLUMHAIbHBIE CXeMbl Pa/JM0371eKTPOHHBIX YCTPOMCTB C
nipuMeHeHHeM coBpeMeHHbIX CATIP 1 makeToB NpHKJ/IaJHBIX IPOrpaMM

IICK-3 — Crioco6eH OCYIIeCTB/SITh ITPOEKTUPOBAHNE KOHCTPYKLIUE 3/IEKTPOHHBIX CPE/ICTB C
nipruMeHeHneM coBpemeHHbIX CATIP 1 makeToB NPUK/IaJHBIX TPOTPaMM

TTCK-4 — CriocobeH pa3pabaTbiBaTh I[U(PPOBbIE PaZIMOTEXHHUECKUE YCTPOMCTBA HAa COBPEMEHHOM
LU(POBOM 3/1IeMeHTHOM 6a3e C UCIO/Ib30BaHNEM COBPEMEHHBIX MTAaKeTOB TPUKJ/IAAHBIX TTPOrpaMM

ITICK-5 — Crioco0eH BBIMOJHSATh MaTeMaTHUECKOE MOZIeJTUPOBAHNE 0OBEKTOB U MPOLIECCOB 10 TUTIOBBIM
MeTO/IMKaM, B TOM UHMCJle C UCI0Jb30BaHHeM CTaHZAPTHBIX MaKeTOB MPUK/IaJHbIX TPOrpamMM

TICK-6/23 — CriocobeH peliath 3aZiauy ONITUMU3AIMU CYIIECTBYIOIUX Y HOBBIX TEXHUUECKUX PelleHUH
B YCJIOBUSIX aliPUOPHOM HEeOTIpe/ie/IeHHOCTH C TTPUMeHeHHeM T1aKeTOB MPUKIaJHbIX TTPOrpamMm

TTICK-7 — CriocobeH K peanu3aljiy TporpamMM 3KCIIepPUMEHTaTbLHBIX UCC/IeZIOBAHNH, B TOM UHC/IE B
peXHMe yZjaJIeHHOTO /I0CTYTIa, BK/TFOUast BBIOOP TEXHUUECKHUX CPe/ICTB, 00pab0TKy pe3ysbTaToB U OLIeHKY
TIOTPELIHOCTH 3KCIIepUMEHTAaTbHBIX JAaHHbIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-1

IICK-5

b &
Por U HHGOp

Pazpen 1. DemeHTBI TeOpUH M TeXHUKH.
Pasgen 1. DneMeHTbI TeOPHH UH(POPMALIMKM U MHGOPMALIMOHHOM TeXHUKH. 1.1
TeopeTtnueckre 0CHOBBI HH(GOPMALHK 1 MH(OPMALMIOHHOM TeXHUKH. VI3mMepeHne
nHpopMarmu. Mepbl nHpopMarmu. ITonsitue SHTporMN. JIUCKpeTH3aLust
nHbopMaruy. Jrarnbl obpanieHns HHGOPMAaLK B aBTOMAaTH3UPOBaHHbIX
cucreMax.1.2 Ob1ue cBefieHHs O JaTUMKax U ceHcopax. PuU3nyecKye NPUHLIUIBI
¢ynkmonupoanus. Jarunku Ha [TAB. MEMS. RFID. 1.3 ITepesaua nHdopmarin
TI0 KaHa/IaM CBsi3u. PexxuMbl nepesiaun. Bujpl kaHa/ioB 1 TiHMI cBsi3u. Paszenenue
KaHasioB. D/IeKTpUUeCcKHe, aKyCTUYecKHe, 3/1eKTPOMarHUTHbIe, ONITHYeCKUe TUHUM
cBs3u. becripoBogHas cesizb. UWB, CDMA, paciuypeHHBlit CIIEKTp C IepecTponKoi

20

12

20

vactotsl. Texnonorus Li-Fi. CriyTHUKOBBIe IMHUU CBsi3H. OCHOBHBIE
paguounTepdeiice: Wi-Fi, Wi MAX, Zig Bee, Bluetooth, Wireless USB, WHDI,
Wireless HD. TeopeTHueckre 0CHOBbI Tlepesjaur coobLeHuii 6e3 nomex u c
riomexamH. IToBbIlIeHHe JOCTOBEPHOCTH Nepejiayy v rprema.

10

Paspen 2. KogupoBanue faHHbIx. 2.1 O6Liye noHsTHs 1 onpefesnenus. Llemu
KOAMPOBaHus1. [IpUHIMIIBI TOMEX0YCTOHYMBOTO KOAUPOBaHuUsL. 2.2 BiouHbIe KOkl
10 TTpocreiiuiee KoApoBaHye, IPAMOYTO/BHEIE KOZBI, KO X3MMUHra. TexHuueckue 26 14
Cpe/iCTBa KOAUPOBaHMUs U JleKoAupoBaHus. 2.3 LJukmyeckue Kofbl.
MaremaruuecKre OCHOBBI ¥ IIPUHLMIIBI hopMupoBaHusi. TexHHUeCKHe CpefCcTBa
KOJMPOBaHUSA U [J€KOAUPOBaHUS.

10 4 12 20

30

Paspen 3. Cxarue ganubix. 3.1 O6Lye noHsTHs U onpeaesnenus. Llenu oxarus
JaHHBIX. le/lHl_[I/ll'lbl TIOCTPOEHMS a/ITOPUTMOB CKaTHA JaHHBIX. 3.2 AHFOpl/ITMBI
oxarust 6e3 rorepb. KogupoBaHue e cepuii. CKaTHe CO CI0BapeM.

10 CrarrcTiyeckie MeTobl okarust. O61acTb MpUMeHeHHUst U 0C06eHHOCTH. MeToz, 24 12 10 2 12 20

Xaddmana. MeToz aprudMeTHUeCKOTo KOAUPOBaHHMS. 3.3 AITOPUTMBI CXKATHs C
rioTepsiMu. [IpUHIIMIIBI AWCKPETHO-KOCHHYCHOTO rpeobpa3oBanus. Belisnet-
anroputM. O6/1acTb MPUMEHEHHUsT ¥ 0COOEHHOCTH.

30

Paszpen 4. dnemenTsl Kpunrorpaduu. Pasaen 4. DnemenTs! Kpunrorpadu. 4.1
O61pe MOHATHS ¥ onpeieneHnst. Llesn kpuntorpaduu. IIpUHLUITBI TOCTPOEHHs!
anroputMoB Kpuntorpaguu. O630p CylecTBYIOLMX MeTO0B KpunTorpaduu. 4.2
ANITOpPUTMBI KPUNTOTPauy C CAMMETPUYHBIM K/TIOYOM. MaTemaTuueckre OCHOBBI.
Texuuueckue cpegcrsa. O6/1acTh MPUMeHEHHsT U 0CO6eHHOCTH. 4.3 AJITOpUTMBI

10 Kle‘[TOFpaCbHH C OTKPBITBIM K/TI0UOM. MaTemaTryecKkre 0CHOBBI. TexHuueckue 24 12 8 4 12 20

cpezctBa. O6/1acTb NprMeHeHust U ocobeHHoCTH. KBaHTOBasi KpUITorpagusi.
Anroput™ BB84. 4.4 AroputMel 31eKTPOHHOMN NOAMMCH. Matematnueckue
ocHoBbl. Texunueckue cpezcra. O61acTb npuMeHeHust U 0cobeHHOCTH. 4.5 [poune
Kpunrorpaduyeckue nMpoTOKO/Ibl: ayTeHTH(UKALIUH, 11eTOCTHOCTH, BHOHUMHOCTH.
XerwrpoBanue, anroputM ®eiire-Puara-Illamupa, Kerberos, 6uomerpuueckue
TeXHOJIOTMH U/IeHTU(UKALIH.

20

Paspen 5. IlepciekTHBHbIE pa3paGoTKu. 5.1 O6L1e HaNpaBieHst Pa3BUTHS

10 MH(OPMALIMOHHOM TeXHUKH. Bo3HMKatomMe mpo6/ieMbl U BO3MOXKHBIE yTH UX 14 5 2 3 9 20

peectpa B blockchein.

petenust. [TepcrieKTHBHBIE pa3paboTKy. Pean3ariyst TEXHOIOTWH pacrpe/ie/IeHHOTO

10

Bcero 3a 10 cemecTp 108 51 34 17 57 100

100

Bcero no gucnuninHe 108 51 34 17 57 100

100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u
HauMeHOBaHue
paspena
AUCLHITHHBI

Tema MNPAKTUYECKOr'0 3aHATUA

Oo0neMm,

dayp.
qacoB

Pazgen 1.

O/eMeHTbI
Teopuu
vHbopMay 1
VMH(OPMaMOHHON
TEXHUKH.

[ToBTOpEHME CBEZEHNI 0 TeOMeTpUYeCKOH, KOMOMHATOPHOW U
a/IIMTUBHOM Mepe UH(GOPMaLMX U CBSI3U C CUCTeMaMU CUMCJIEHHSI.

[ToBTOpEHME CBeZieHMI 0 MPOMYCKHOM crocoOHOCTH KaHasa. I[loBTopeHre
dopmyn Haiikeucra u IllenHoHa. MojienvpoBanue (GU3UUeCKUX BUZOB
komvpoBaHus Manuectepckum kogoM (IEEE 802.3), AMI-komom u NRZI.
Ananmu3 3¢ ¢heKTUBHOCTH MeTOZOB TIPY 3aZlaHHOU TTPOITYCKHOM
CIoCOOHOCTY KaHasa. BeIBozibI 10 paboTe 00 ONTUMAIBHOCTH METO/IA ISt
3a/laHHBIX ycioBuld. [IpefocTaBieHre oTyeTa B 3/IeKTPOHHOM BUJIE.

Pasgen 2.
Kopnposanue
[laHHBIX.

[ToBTOpEHME MPUHIUIIOB IOCTPOeHHs 0/10UHBIX KOZ0B. Koa XoMMuyHra
/IS UCTIPABJIEHUS] OJTHOKPATHBIX OIUOO0K. [ToBTOpEeHUe Koja X3 MMHUHTa
/1S UCTIPAB/IEHUS] IBYKPATHBIX OLTUOOK.

Pabora B ManibIx rpymnmnax. Peanu3sanus koja XeMMUHTA TI0 33/]aHHOMY
BapHaHTy C UCTO/Ib30BaHUEM TTaKeTa MPUK/IAIHBIX TIPOrpaMM, 00MeH

6

24051




JJAHHBIMY B TPYTIIIE TTPY ITOMOIIM OTKPBITBIX CHCTEM C 00IIM ZI0CTYTIOM,
c/laua OT4yeTa B JIeKTPOHHOM BUJE.

C>kaTue nocsiefjoBaTesibHOCTH MeTozioM Xaddmana. Pabora B Manbix
rpynnax. Peanusanys anroputma XadgmaHna 1o 3alaHHOMy BapyUaHTy C
WCII0/Ib30BaHMeM TaKeTa MPUK/IaHbIX IPOrpaMM, IOCTPOeHHe JiepeBa

> Paszen 3. Coxarvie pelleHHid TPY TIOMOL HHCTPYMEHTOB BU3yaau3allid, pacueT 1
3¢ PeKTUBHOCTU aArOpUTMa /1Sl 33/laHHOT0 C/Iyyvasi, claua oTyeTa B
AQHHBIX. 3/1IeKTPOHHOM BH[e
Apudmetnueckoe kogupoBaHue. Peann3alys anropurMa B cpefie
6 nporpamMmmupoBaHust 6o B MS Exel, pacueT 3¢ deKTHBHOCTH anropuTMa 1
JL/IS1 33[JaHHOT0 CJIy4asi, ¢Ziaya 0T4eTa B 3JIeKTPOHHOM BUJEe
7 |Paspen 4. [ToBTOpEHME KIaccuyecKUx anropuTMOB Kpunrorpaguu. Pacuer ?
S STeMEHTLL JIOCTOBEPHOCTH HOMepa KpPeJJUTHOU KapThbl aAropuTMoM JlyHa.
8  |kpurrorpacum. [ToBTOpEHME a/ITOPUTMOB KPUTITOrpahyivi C CUMMETPHUUHBIM KJTFOUOM, C 9
OTKPBITHIM K/TFOUOM. AJITOPUTM KBaHTOBOTO HIM(POBAHKSI.
[Touck coBpeMeHHBIX KPUNTOrpadryeCcKuX CUCTEM W alTOPUTMOB TI0
Paspen 5. WnTtepHety. HoBble pa3paboTKu 1 peasn3aliyy, TeHepaTopbl NCTUHHO
9 |[lepcnieKTHBHBIE |C/IydaiiHBIX [TOC/Iel0BaTeNbHOCTEM, peanu3alys reHeparopa 3
pa3paboTKy. TICeB0CTyYaltHOM MOC/Iej0BaTelbHOCTH Ha Oa3e CABUTOBOTO PErvcTpa B
nakeTe crieranysuposadHoro I10.
Bcero 3a 10 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep n
Ne HaMMeHOBaHUe Oo0nemMm,
CopepixaHue yueOHOro 3aaHus
n/n pasjena 4acoB
JAUCLUILTHHBI
[ToBTOpEHME U OCMBIC/IEHUE CBeJleHU 00 OCHOBHBIX 37IeMeHTaX TeOpUH
vH(popMaLyy 1 HH(GOPMAaLIMOHHOMN TeXHUKe. DjieMeHThbl TeEOpUH
vH(bopmMaLyy 1 MHGOPMAaLIMOHHOM TeXHUKH. V3MepeH1e MH(pOPMAaLUX.
Mept! uadopmaryu. [ToHsTHe SHTpOMMU. [JrcKpeTr3aiys HHhOpMaIiH.
Paszien 1. OTarel obpartijeHnst HHGOPMAI[UK B aBTOMATU3UPOBAaHHBIX CHCTEMAX.
OO6r1ue cBefieHUs O JJATUMKaX U ceHcopax. Pu3nuecKre PUHIIUTIBI
O/eMeHTbI
¢yukimoHnpoBanysi. larunku Ha ITAB. MEMS. RFID. 1.3 [lepezaua
1 ;Z?;I;Maunﬂ " VH(popMaLMK 10 KaHajaM CBs3U. PexxvMel niepeiaud. Buzibl KaHanoB 1 12
Wb OpMALOHHOM MUHUM cBsi3u. Pa3feneHue KaHanoB. DyeKTpUUuecKue, akyCcTHyecKue,
3JIeKTPOMarHUTHbIe, ONITUYeCKYe JIMHUY CBSI3U. becripoBogHast CBs3b.
TeXHUKU. o oot
UWB, CDMA, paciivMpeHHbIN CIEeKTpP C epecTPOMKON 4acTOThI.
Texnonorus Li-Fi. CriyTHuKOBBIe iHMN CBS3U. OCHOBHBIE
pamuounTepdeticer: Wi-Fi, Wi MAX, Zig Bee, Bluetooth, Wireless USB,
WHDI, Wireless HD. TeopeTuueckre 0CHOBBI Tiepesiaur coo0IeHui be3
roMex U c noMexamu. [1oBbIlIeHre J0CTOBEPHOCTY Tiepefiauy U IpreMa.
Paszien 2. [ToBTOpEHME U OCMBICTeHHE NH(DOPMAIIVU O TIPSIMOYTOJTBHBIX 1
2 [KogupopaHue LMK/IMYeCKWX KofiaX, O/I0YHBbIX KOJaX U Crocobax uX peann3aliii. 12
MAHHEIX. VccnenoBaHre peanusaliiyd CBEPTOYHOTO KOZA C UCI0/Ib30BaHKEM MaKeTa
crietpanusupoBadHoro [10.
[ToBTOpEHME M OCMBICTIEHHE CBeeHU O TIPUHLMIAX MOCTPOeHUS
aZrOPUTMOB CXKaTusl laHHbIX. VicciieioBaHe BapHaHTOB peanu3alyy
Paspen 3. Cxartue
3 AHHBIX, anroputMoB Xaddmana, apudmeTrrueckoro koauposanus, RLE, LZ78 ¢ 12
MpUMEHEHUEM Cpe/ICTB NMporpaMMUpoBanusl. VcciefoBaHme alropurMa
JPEG.
Paszien 4. [ToBTOpEHME M OCMBIC/IEHHE CBeJJleHU 0 KpI/InTuorpaQ)HH, ee Ha3HaueHuH,
4 |3yementsr criocobax peanu3alyu, alrOpUTMaxX Pa3TMUHON CII0KHOCTH. 12
ViccnenoBaHye pa3HbIX TUTIOB alTOPUTMOB XellpoBaHus. O630p B BHje
KpUMTOrpaduu.
TabMUI[BI CPABHEHMSI.
Pazpen 5. OcMbIC/TIeHHe U TIOMCK HOBBIX MEPCMeKTUBHBIX Pa3pabOToOK B 00macTu
5 |[lepcnekTuBHBIE |KOAMPOBaHUH, KpUNTorpaguu v nepejgaun nHopmauuu. Buzgeo- 9
pa3paboTKH. npe3eHTalys B (hopmare reels uiu stories Ha BEIOPaHHYIO TEMY.
Bcero 3a 10 cemecTp 57
7 24051




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IM CEMECTPA
1 2 | 3 |4 5|6 7 8 9 10 11 | 12 13 14 (15|16 17
nIi3, nIi3, nIis3, Tecr, jud.
10 Tect|UI13|Tect|UII3| P 13 Tect 13 AP NI13|Tect 3 Tect| |OP ..

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTrueckasi paboTa;

Tect — TecrT;

NII3 — unauBryanbsHOe MpakTUUeCcKoe 3a/laHue;
[3 — nomauHee 3asaHue;

mud. 3au. — auddepeHIMPOBaHHBIMN 3a4erT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B

clefyroumx popmax:

[TMarHocTuyeckasi pabora;

TeCT;

UHIUBUyaIbHOE TIPaKTUUYeCKOe 3ajlaHue;
JloMalliHee 3a/jaHue.

IIpomMerkyTouHasi arTecTanus IPOBOAWUTCS B (pOpMax:
I depeHIIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. babam, E. K. Bapanoga. . Kpuntorpaguueckue Mmetozb! 3amutel nHGopManuu. M.: KuoPyc, 2018,
70 3K3.
2. A. M. T'onukos. . KogvpoBaHue U 1mdpoBaHre MHPopMaLum B cuctemax cBsizu. Tomck: TYCYP, 2016,
3J1. pec.
3. B. [1. BaBunos, C. I1. TumomienkoB, A. C. TuMoIIIeHKOB. . MUKpOCHUCTEMHBIE AATUMKU (hH3UUeCKUX
BesmumH. M.: Texrocdepa, 2018, 40 3k3.
4. B. JI. Bpoiigo, O. I1. UnbuHa. . BeruncmreibHbIe CUCTEMBI, CeTH U TesilekoMMyHuKauuu. CI16.: TTuTep,
2007, an. pec.
. I. . PanneB. . I3mepuTenbHble UHGOPMAaLIMOHHEIe cucTeMbl. M.: Akagemus, 2010, 22 3k3.
6. E. I. JIebeapbko. . TeopeTrueckre OCHOBBI repefaur nHbopmatuu. CaHkT-ITerepOypr: Jlanb, 2022, 371.
pec.
7. E. ®. Bepé3kuH. . OCHOBBI Teopuu MHbopMaIyu U koavupoBanus. CI16.: Jlanb, 2019, 9 9k3.
. U. B. Uepnakos. . Teopetuueckue ocHOBbI nH($oOpMaTUKU. Mocksa: FOpaiit, 2017, 3. pec.
9. JI. K. babenko, E. A. Nmykosa. . Kpuntorpaduueckas 3aiura nHhOpMavy: CAMMETPUYHOE
umdpoBanre. Mockga: FOpaiit, 2020, 351. pec.
10. M. Bepsep. . OcHoBbI KopupoBanus. M.: Texnocdepa, 2004, 50 3k3.
11. M. IO. PrrtoB, M. JI. T'ynak, A. I1. T'opnos. . Kpurirorpadguueckie MeTobl 3alUThl HTHPOPMALIUN.
Crapniii Ockon: THT, 2021, 35. pec.
12. C. A. KypuupIH. . TeleKOMMyHUKaL[MOHHBIE TeXHO/IOTMU U cucTeMsl. M.: Akagemus, 2008, 6 3k3.
13. C. A. Jlsiea, M. I1. IlnefimoBuy, 3. T. fIxuHa. . Teopust uHdopMaruy v KopgrpoBaHusi. KasaHb:
KHUTY-KAW, 2020, 31. pec.
14. C.T. ®omuuesa. . O6paboTka nHbOpPMaLIMHU B pacrpeeneHHbix cuctemMax. CaHkT-ITetepOypr: I'VATI,
2020, 351. pec.

93]
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5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

1. . CanomoH. . CxkaTve JJaHHBIX, U300pa>keHUi 1 3BykKa. M.: TexHocdepa, 2004, 3 3K3.
2. C. bepuer, C. ITsitn. Kpunrorpadus. OduimansHoe pykoBogctBo RSA Security. M.: BUHOM, 2007, 3
3K3.

5.3. Ilepuoguyeckue U3gaHus:
1. Paguorexurka — XXI Bek.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIITUHLI, 31eKTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHzamenTansHast 6ubmuoreka BI'TY «BOEHMEX» um. [1.®. YcTHHOBS;
2. http://e.lanbook.com — 3BC JlaHs;
3. http://urait.ru — O6pa3oBatenbHas rargopma «FOpaiit». s By30B U CCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HatrionasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThl
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:



He Tpebyercsl.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI TEOPUHM KOJUPOBAHN S, KPUIITOI'PA®VIN U IIEPEJAYM NTH® OPMALINN

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia OCHOBBI TEOPUU KOJUPOBAHUSA, KPUIITOI'PA®MU N IIEPEJAUYU
NMHO®OPMAIIUN spiisieTcss JUCLIMIUIMHOM 4YacTH, (OPMHpPyeMOH YyYacCTHHKAMH 00pa3oBaTe/IbHBIX
oTHOIIeHuH 0/10Kka 1, mporpaMMbl TOATOTOBKM MO HampasieHuio 11.05.01 PaduosneKmpoHHble cucmembl U
Komnaekchbl. [IncuuruiviHa peanmu3yercs Ha ¢akynbrete M MIHQOPMAIMOHHBIX U yTIpaBstommx cucrem BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit 14 PAJIMOSJIEKTPOHHBIE CUCTEMEBI YITPABJIEHNW .

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-1 criocobHOCTh OCYIECTBSITh AHAN3 COCTOSIHUSL HAyUYHO-TEXHUYECKOM MPoO/IeMBI, OTIPeZiensSiTh e |
BBITIOJTHSITh TIOCTAHOBKY 3a/jau MPOeKTHPOBaHUS;
TICK-5 crocoOHOCTb BBIMOIHATE MaTeMaTUYeCKOe MOZIe/IMPOBaHWe OOBEKTOB M IPOIIECCOB IO TUITOBBIM
MeTOAUKaM, B TOM UKCJIe C UCTO0J/Ib30BAHUEM CTaHJAPTHBIX MaKeTOB MPUKJIaJHbIX TPOrPaMM.

CogeprkaHye JUCLIUIIMHBI OXBAaThIBAeT KPYT' BOIIPOCOB, CBSI3aHHBIX C OCHOBaMU KOAWPOBAHKS, KpUIITorpaduu
Y riepefiaur MHGOPMaLH.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e TECT;
e  UHJUBHU/yaJbHOE TPAKTUUYECKOE 3a/IaHue;
e OMalIlIHee 3a/aHue.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTthdeckue 3aHatus (17 u.), camocTosTesnsHast pabora
ctyzeHrta (57 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEOPUM KOJNPOBAHMUS, KPUIITOI' PA®GUU U ITEPEJAUN NTH®OPMALIVIN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

PexkomMmeHnyemast TpyaoeMKkocTh
HaumeHnoBaHue padoThI Ay PYA ’
JuTeparypa Jac.
Pa3pen 1. Jy1eMeHTHI Teopuu HHPOPMALUKU ¥ MHGOPMALMOHHON TEXHUKH.
C. A. KypuLbIH. .
TenekOMMyHUKAL[IOHHbBIE
TeXHOJIOTUM U CHCTEMBbI:
M.: Axagemus, 2008 (2,
3)
. . B. Uepnakos. .
TToBTOpEHME U OCMBIC/IEHHE CBeIeHUH 00 OCHOBHBIX /IEMEHTaX
. TeopeTrueckre OCHOBBI
Teopry HHGOPMAIMU ¥ MH(MOPMAIIMOHHON TeXHUKe. DJIeMeHThI
. nHpopmaruku: Mocksa:
Teopur UHGOPMAIIMK 1 UHHOPMAIMOHHOW TeXHUKH. V3MepeHrie FOpaii, 2017 (1-3)
nHpopmatyu. Mepsl nHdopmatyu. [ToHSITHE SHTPOITHH. Epl" Jie6e LKO
Huckpertu3sarus uadopMaruy. ITarbl obpaiieHus uHbopMaruy B s ABKO. -
TeopeTryeckre OCHOBBI
aBTOMAaTU3UPOBAHHBIX crcTemMax. OOIIye CBeJeHUs O JaTUMKax U
repegaun WHGOPMALIUK:
ceHcopax. ®usnueckrie IPUHLIUITBI GYHKIIMOHUPOBaHUS. J]aTunKu
Cankr-IletepOypr: JlaHb,
Ha [TAB. MEMS. RFID. 1.3 I1epenaua nxbopmaLyy 1o KaHaiam 2022 (5ce)
cBsi3u. Pexxumel nepefjaur. Bujibl KaHaI0B U IMHUM CBS3U. B. J1. Booiizo. O. I 12
Pa3penenue kaHanoB. JneKTpUYeCcKUe, akyCTUUeCKHe, ’ 'I/IEBI/II’-[ILH S
3/IeKTPOMAarHuTHbIe, ONTHUeCKUe JIMHUY CBsi3U. becrnpoBoaHast "
. o BrrurciuTe/ibHbIE
cBs13b. UWB, CDMA, paclumpeHHBIN CIIEKTP C [lepeCTPOUKOM
R CHUCTEMEI, CeTH U
yacTtoThl. TexHosorus Li-Fi. CllyTHUKOBbIE JIMHUM CBSI3U. Te/TeKOMMY HHKALIH:
OcHoBHbie paguounTepdeiico: Wi-Fi, Wi MAX, Zig Bee, CII6.: HI/ITey 200? a ) 7
Bluetooth, Wireless USB, WHDI, Wireless HD. Teopetuueckue - g)’ ’
OCHOBEI TIepeiaur coo0ITeHui 6e3 MoMex U C TIOMeXaMH.
HOBLILL[eHIfe AOCTOBE HH(;ICTI/I nepeiadyuv v rpruema B. /1. Basuos, C. 11.
A P PEA P ’ Tumormienkos, A. C.
TuMOILIeHKOB. .
MukpocucTeMHbIe
JaTuuKu PU3NUYeCcKux
BeJIMUMH: M.:
TexHocdepa, 2018 (Bce)
Wroro no pasgeny 1 12
Paszpgen 2. KopupoBanue JaHHBIX.
M. Bephep. . OCHOBBI
KOZWpOBaHus: M.:
Texnocdepa, 2004 (1, 2,
[ToBTOpPEHUEe U OCMBIC/EHUe UH(POPMALIUU O TIPSIMOYTOJIbHBIX U 3)
LUK/TMUECKUX KOflaX, OJIOUHBIX KOZIaX M CIIOCO0ax UX peanu3aliyu. A. M. Tonukos. . 12
WccnegoBanue peanusalyy CBEPTOUHOTO KoJja C UCI0/Ib30BaHUEM KopupoBanue u
rakeTa crieljuaamusupoBaHHoro I10. b poBaHue
vH(bOpMaLIMU B CUCTEMax
cBsi3u: Tomck: TYCVYP,
2016 (Bce)
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Wroro no pasgeny 2

12

Pa3pen 3. CxaTue JaHHbBIX.

[ToBTOpEHUE U OCMBIC/IEHHE CBe/leHUH O IIPUHLMIIAX [TOCTPOEeHHUs
aJTOPUTMOB CKaTus JlaHHbIX. VccrieloBaHre BapUaHTOB
peanu3saruu anroputMoB Xaddmana, aprdmeTraeckoro
koguposanus, RLE, LZ78 ¢ npuMeHeHueM cpeiCcTB
niporpaMmupoBanus. Mccnenosanue anropurma JPEG.

. CanomoH. . Cxartue
JIAHHBIX, N300pa’keHUH 1
3ByKa: M.: Texnocdepa,
2004 (Bce)
C. A. JIsgmera, M. II.

[lIneiimoBmy, 3. T.
SAxwHa. . Teopus
vnHbopMaluy 1

KozupoBaHus: KasaHsb:
KHUTY-KAMN, 2020
(BCe)

E. ®@. bepéskuH. .
OcHOBBI TEOpUUN
vHbopMaluy 1

koaupoBanusi: CIT0.:

Jlans, 2019 (Bce)

12

Uroro no pa3geny 3

12

Pa3pen 4. Jj1eMeHTBI KPUIITOTL

padun.

IToBTOpEHME U OCMBIC/IEHNE CBe/IEHUM 0 KpUTITOTpaduu, ee
Ha3HaueHWH, CrIoCcoOax peasn3aliuy, aITOPUTMax pa3TMYHON
CJIOKHOCTH. VccnenoBaHue pasHbIX TUIIOB aATOPUTMOB
xemmvpoBanus. O630p B Buje TabnuIbl CPaBHEHUSI.

C. bepner, C. TIaiiH.
Kpurrrorpadusi.
OdwurmansHoe
pykoBogcTBo RSA
Security: M.: BUHOM,
2007 (Bce)

JI. K. Babenko, E. A.
Niyxosa. .
Kpunrorpaduueckas
3aiuTa MHGopMaLu:
CUMMETPHUYHOe
mmmdpoBaHye: MockBa:
FOpaiiT, 2020 (Bce)
M. 1O. PeitOB, M. JI.
I'ynak, A. I1. Topsios. .
Kpurrrorpaduyeckue
METO/IbI 3aL[UTHI
vHpopmaruu: Crapblit
Ocxkon: THT, 2021 (3-8)
A. B. Babauy, E. K.
bapaHosa. .
Kpurrrorpaduyeckue
METO/IbI 3aLUTHI
vHpopmauuu: M.:
KnoPyc, 2018 (Bce)
JI. K. Babenko, E. A.
Nmykosa. .
Kpurrrorpaduyeckas
3aluTa nHpopMaLu:
CUMMETPUUHOE
mmmdpoBaHre: MockBa:
FOpaiiT, 2020 (Bce)

12

Uroro no pa3peny 4

12

Paspen 5. IlepcieKTUBHBIE Pa3padoTKu.

OcMbIC/IeHHEe U TIOUCK HOBBIX TePCTIIEKTHBHBIX pa3paboToK B
006/1acTH KOZIMPOBAHWH, KpHUIITOrpaduu u repejauu MH(OpMaIuu.
Bupeo-nipe3enTarus B hopmare reels uiu stories Ha BBIOpaHHYIO
TEMY.

I. I Pannes. .
W3mepurenbHble
nH(MOpPMAaIMOHHbIE
cucreMbl: M.: Akagemus,
2010 (6, 7)
C. I. ®omuuesa. .
OO6paboTtka uHbopMaLn
B pacrpe/e/ieHHbIX

14
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cucreMax: CaHKT-
[TetepOypr: I'YAIL, 2020
(Bce)

Wrtoro no pasgeny 5

15

24051




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBbBI TEOPUU KOAVPOBAHUS, KPUIITOI'PA®UU U ITEPEJAYN NTH® OPMALINN

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e JOMalllHee 3aJjaHueE;

* TeCT;

e UHIUBH/yaTbHOE TIPAaKTUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

JomaiHee 3aiaHue

PemteHust JOMaIHUX 3a/JaHUN TIPECTABSIOTCS JeKTPOHHOMN (hopMe KOMIUIEKTOM I0KYMEHTOB cpejia
pa3pabotku + otueT. Kaxk/10e ZlomalliiHee 3a/laHue MpelyCMaTPUBAET MOCTPOEHUE CUCTEMBI B COOTBETCTBHU C
WMHIUBUya/IbHBIM BAPUAHTOM U MPOBEPKY ero paboTocrocobHOCTH Criocob6amMu MPpOroHa Ha JJaHHBIX.
KpuTepuu otieHnBaHus: [JJoMalliHee 3aZlaHie CUMTAETCS BBITIOJHEHHBIM yCIelIHO (TPUHUMAeTCs) TIpU
Cle[lyloIIUX YC/IOBUSIX: - [IPaBUJIbHOE BBINIOJIHEHUE BCEX IIyHKTOB, IIPeYCMOTPEHHBIX 3a/|JaHueM; -
MPaBU/ILHOE TIOCTPOEHHe U 0OPMIIEHHE B COOTBETCTBUU C TPeOOBaHUSIMMU.

Tect

Tecr Bximouaet B cebst 10 BorpocoB. TpeOyeTcst BLIOUpPaTh OAVH MPABUBLHBINA OTBET U3 MPeAIOKEHHBIX.
Bpems BemmonHenys 10 MUHYT. YcrnelHoe NpoXoXAeHre TeCcTa peruCTpUpYyeTCs IIPU YCJIOBUY TIOJIyUeHUs He
MeHee 6 TpaBUWJIbHBIX OTBeTOB. OljeHKa "X0polilo” - He MeHee 8 TIpaBU/IbHBIX OTBeTOB. OljeHKa "OTIMYHO" - He
MeHee 9 NpaBUJIbHBIX OTBETOB.
ITpumeps! npescrassieHsl B YMK B JUCLUIUIHEL

NuanBuayanbHoe NpaKTHYECKOe 3a/JaHie

OTueT Mo MHAWBUIYATLHOMY 33[JaHUI0 J0/DKEH COZiepyKaTh TOTHOe pellieHre COT/IaCOBaHHOM C
TIperio/iaBaTesieM 3aJaum.
[Tpumeps! 3aiaHUid ¥ TUMOBLIE 3a/lauk peficTaB/ieHbl B YMK B TUCIUTUIUHEL

JuddepennupoBanHblii 3aueT
HVTOrOBBII KOHTPOJIb IO JUCLIUTUIMHE TIPOXOAUT B (hopMe AncdepeHIIMPOBAaHHOTO 3aUeTa, KOTOPBI
BBICTaB/IsIeTCsl Ha 17 Heflesie ceMecTpa. OLieHKa BbICTaB/sIeTCs Kak cpefjHee apuMeTHUeCKOe OLIeHOK 3a TeCTbI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JUJAKTHYECKUX eJUHHILY

BCEI'O

AyauTopHbIe

3aHATHUA

B

KOHTAaKTHOM

¢opme

BCEI'O

Jlekipuu

IIpakTHueckue
3aHATUA

CamocrosiTeibHasA
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHusA, %

I[ICK-1

IICK-5

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

10

Pa3zgesn 1. DeMeHTHI Teopum
uHpopMaLUU U
UH(OPMAIHOHHON TeXHUKH.

20

12

Tecr,
NupvBuayansHoe
MpaKkTUUeCcKoe
3a/laHue,
JomariHee
3a/laHue

10

Pa3pen 2. KogupoBanue
JAQHHBIX.

26

14

10

12

20

30

NupuBrayansHOe
TpaKThUyecKoe
3a/iaHue,
Tecr,
Homariunee
3a/laHue

10

Pa3pen 3. CxxaTue JaHHBIX.

24

12

10

12

20

30

WNupvBuayansHOE
MpaKkTUUeCcKoe
3a/laHue,
Tecr,
JomariHee
3a/laHue

10

Paspgen 4. DneMmeHTbI
Kpunrorpadumn.

24

12

12

20

20

NupuBrayansHOe
TpaKkThUyecKoe
3a/iaHue,
Tecr,
Homartnee
3a/laHue

10

Paspen 5. IlepciekTBHBIE
pa3padoTKu.

14

20

10

WNupvBuayansHOe
MpaKkTUUeCcKoe
3a/laHue,
Tecr,
JomariHee
3a/laHue

Bcero 3a 10 cemecTp

108

51

34

17

57

100

100

Bcero no aucIuIInHe

108

51

34

17

57

100

100

17

24051




IICK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

MuHMMasTbHOe KOJTMUeCTBO K/Troueld, HeoOXoMoe /i71st TIPUBAaTHOTO OOIIeHHsI TPYTIITBI
13 24 nonb3oBareseil paBHO

3ammbpoBath ¢ oMol adhuHHOTO 1mHdpa (2,1) 6ykBy b pycckoro andasuta
(mosurum andaeura 0:32)

Bbruncanth K03QOUITMEHT CKaTHs, eC/U JIJTMHA UCXO/IHOTO COO00ITeHNsT paBHa 524,
JUTMHA oxaToro - 141

OnpenenuThb Bec KoZloBoM KoMouHarmuy: 11000000

Oripesie/IUTh BEPOSTHOCTD MPOIYCKa OIIMOKHU MPY Nepejiaue ueTbipex
WH(OPMALMOHHBIX Pa3psi/iOB Kofla C KOHTPOJIEM YETHOCTH, eC/IU BEPOSITHOCTh
Ge3ommmboyHoM repesaur paBHa 0,9.

I1'YyecTh cyMmMapHOe KOJTMUeCTBO pPaspsioB Koga!

Onpenenutb TpeOyeMoe MUHUMATbHOE PAcCTOsSIHUE TI0 XeMMUHT'Y [i71s1 00HapY>KeHust
11-KpaTHOH OIMOKY W MCTIpaB/ieHusT 6-KpaTHOM

Onpe/ie/uTh MMPYHY CIIEKTPA B MepeiaBaeMOM COOOILeHNH, 3aKOAMPOBAHHOM KOZIOM
NRZ: 010110000, ecv mponycKHasi CITOCOOHOCTh KaHasia cocTaeisieT 483888 our/c.
OtBet npefcTaButs B '

OnpeziesTUTh HWKHIOK IPAHUITY YacTOT B TepeZiaBaeMoM COOOITIeHNUH, 3aKOJUPOBAaHHOM
kozoM AMI: 1100000000110000010 ecm rTponycKHasi ClToCoOHOCTh KaHasla COCTaB/IseT
798308 6ut/c. OTBeT npeACTaBUTh B Il

OnpezeuTh MaKCUMaJIbHYIO CKOPOCTh Iepe/jaull JBOUYHBIX JJaHHBIX B peaqbHOM
KaHasie, eCJIy 1oJIoca MpoIycKaHus KaHana 346 I'i, oTHoieHre curHan/iym 24 116

OnpeenuTh MaKCUMAaJTBHYIO CKOPOCTh (6UT/C) nepegaun nHGOpPMalyy ABOUYHBIMA
CUTHajaMu B OeCIIlyMHOM KaHaJjie, eC/Iv T10/10Ca MpOIyCKaHus paBHa 542KI'1y

Bonpocbl 3akpbimoeo muna:
Kitou, KOTOpBIii 3HAIOT TOJIBKO OTIIPABUTE/b U MOJydaTe b Ha3bIBaOT:

OTKpBITBIM KJIFOYOM
IMoTaiiHbIM K/1H0OUOM
[Ty6mMYHbIM KTHOYOM

CHUMMeTPUYHBIM KI/TFOUOM
OHurMa BeipabaThIBaeT MMdp:

repecTaHOBOYHbIM
TT0/ICTAHOBOYHBIH
TI0/ICTAHOBOYHO-TIePeCTaHOBOUHBIN

raMMUPOBaHHs
Ha anropurtme JTrormdep 6asupyercs:

AES
DES
RSA

Hubdu-Xenmmana

KonruecTBo UCIOMBb3yeMbIX K/TFOUe B CUMMETPUYHBIX KPUTITOCUCTEMAX JJist
b poBaHus U AelridpoBaHMS:

2
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4

2/n
Ne 5 SBnisieTcs iU CieyroMasi OCIe0BaTeTbHOCTE KO/IOB MPe(UKCHBIM KOZIOM?

00
01
11
010

011

Ne 6 BoJsHbI, KOTOpBIE MOTYT IIPOHUKATE 10Z, BOZY Ha OrPaHUUYEHHOEe PAacCTOsSIHUE, OTHOCSTCS
K:

CpefHuM
JIMHHBIM
Kopotkum

CBepxJ/TMHHBIM
Ne 7 [MpunIMn feficTBUS TepMonapbl 0CHOBaH Ha 3ddekre:

ONeKTPOMarHUTHOW UHAYKIUU
3eebeka

babouku

[MviposnekTpruyeckoM
[Tbe3035eKTprye cCKoM
OO6paTHOM IThe303/IEKTPHUE CKOM

Xonna
Ne 8 BoJiHbI, KOTOpBIE TIOI/IOLIAIOTCSI KOHOC(EPOi TOMBKO AHEM, OTHOCSTCS K:

Kopotkum
YnbTpPaKOpOTKUM
CpepHuM

JIMHHBIM
Ne 9 MexaHnueckue fedopmaliiu o7 AeliCTBHUEM /1eKTPUUECKOTO TOKa BO3HUKAIOT MPU:

be303/IeKTPUYeCKOM 3 dekTe
00paTHOM Mbe303/1eKTPHUECKOM 3ddekTe
MMPO3J/IeKTpUYECKOM 3¢ dexTe

thororanbpBaHuueckoM ¢ dexre
Ne 10 ITpeo6pa3oBaHue /IaBleHUs B 3/IEKTPUYECKUI CUTHAT MIPUCYIIEe caeayromemy 3ddekTy:

(hoToranbBaHUYeCKOMY
IIbe303/1eKTPUUYECKOMY

3eebeka
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IICK-5

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

Ne 2

Ne 3

Ne 4

3/IeEKTPOMarHUTHON UHAYKLMN

MTUPO3/IEKTPHUUECKOMY

Bonpocbl omkpbimozo muna:
OnpeziesTUTh MaKCUMaJTbHYIO CKOPOCTh (OUT/C) epesaur MHGOPMAaLUY ABOUUHBIMU
CUTHajaMu B GeCIIlyMHOM KaHaJle, eC/Iv T10/10Ca MpOoIyCKaHus paBHa 797kI 1y

OripeieUTh MaKCUMaJIbHYI0 CKOPOCTD Tiepe/laul ABOUYHBIX IaHHBIX B peajlbHOM
KaHaJie, eCJIy 1oJioca Mpornyckanus KaHana 306 I'1, oTHoieHue curian/imym 11 116

OnpeziesTUTh KOZIOBOE PACCTOSTHUE 110 XEeMMUHTY [IBYX KOJIOBBIX KOMOMHAIIHIA:
111000111 1 101110101

OmnpeenuTs TpebyeMoe MUHUMaIbHOe PACCTOsTHKUE TI0 XeMMHUHIY [/t 0OHapy»KeHus 4-
KPaTHOM OLIUOKU

OnpenenuTb TpebyeMoe MUHUMAbHOE PAcCTOsSIHUE TI0 XeMMUHT'Y /1711 00HapY>KeHust
11-KpaTHOH OIMOKY M UCTIPAB/IeHHsT 5-KpaTHOM

OnpezeuTh BeC KofoBo KomouHarmu: 110011001111

W36bITOuHOCTD Kozia AiHoM 176 v 10 mpoBepouHBIMM OUTaMK paBHa

BbrunciTh paspelieHHYI0 KOOBY0 KOMOWHAIMIO LIUK/TMUeCKOTO KO/ia /ISt
uHMOpPMaLIMOHHOM rociefoBarebHOCTH 1101 1 o6pasytorrero nomvHoMa 1011

Bbruncith K03 GUIMeHT CxKaTusi, eCJTH JIJTMHA UCXOHOT0 coo0ITieHrs: paBHa 356,
JJIMHa oxaroro - 60

BBIUMCNTE CTeTeHb CXKATHsl, eC/TH JJIMHA UCXOHOTOo coobIjeHus paBHa 886, AyiuHa
oxaroro - 488

Bonpocb! 3akpbimozo muna:
OHTpOMMs MaKCUMaJIbHa, KOT/Ia BePOSATHOCTH HAaCTYTUIeHHUsT COOBITHS pi=

1
0
0.5

1/

Coo011eHus nepejaroTcst 3-pa3psiiHbIM U 2-pa3psiIHbIM ABOUUHBLIM KoZioM. Orpee/uTh
KOJTMUECTBO MH(OPMAI[UU CTaTUCTUUECKOW MEpPOM IpHU Tiepejiaue AByX COOOIIeHnH
Pa3psAAHOCTH 3 U 2, TP YC/IOBUM PABEHCTBA BEPOSITHOCTH TOSIBJIEHUSI BCEX 37IEMEHTOB
andasura

4
5
9

12

Coo01eHus nepearoTcst 1-pa3psiiHbIM U 9-pa3psiIHBIM ABOUYHBLIM KoZioM. Orpeie/uTh
KOJTMUECTBO MH(OPMALUK 110 XapT/u, TepeilaBaeMoe IByMsl COOOIIeHUSIMU

9
512
10

1024

OrmpeziennTh KOJIMUYECTBO MH(GOPMALY B KOMOMHATOPHOW Mepe [/1si IBOMYHOM CHCTEeMBI
CUMC/IeHHUsI TIPY YCJIOBUH, UTO TIepeJiaeTcCsl /[Ba COOOIIeHHs BeJTMUMHOMN 4 6UT 1 7 6T

11
144
2048
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Ne 6

Ne 7

16385
OrpeieMTh KOJIAYECTBO UH(OPMaIIUY TeoMeTpUYeCKoM Mepoi HHGOPMAI[iOHHOTO
coo011eH st 7 OUT:

49
128
9

512
sIBnsieTcs U CieyroILasi MOC/Ie/[0BaTe/IbHOCTb KOAOB MPe(pUKCHBIM KOZIOM?

00
01
10
1100
1101
1110

1111
AnroputmoMm mdpoBaHus Ha3bIBaIOT:

Kitou mmdpoBanus
Kopuposanue

[TpaBusio mudpoBaHust

[Tapa npaBu/io-KiOu
CreraHorpadus:

crocob Tepefiauy WM XpaHeHus 3ammrbpoBaHHON UHGOpMaru
TeXHUKa COKPBITHS UH(MOpMaLin

pasfies1 Kpunrorpaduu

METO/] TIOZICTAaHOBOUHOTO MH(POBaHUS

MeTO/] TiepeCcTaHOBOYHOTO LM POBaHUS

MuHUMabHOe KOJTMYeCTBO KitoUel, HeoOX0AUMOe ZIJisi IPUBAaTHOTO OOIIeHUs] TPYIIIBI
13 18 noss3oBaresneii paBHo 153

B adunHOM mudpe (2,1) 6yksa JI pycckoro andasura OyzaeT 3amrdpoBaHa cumBojioM H
(mo3unmu andasuta 0:32)
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