MuHucTepcTBO HayKH U BhIcLIero odpasosanus Poccuiickoit deneparmn
VIbSIHOBCKHIT FOCY 1aPCTBEHHBII YHUBEPCHTET

Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

YTBEPKJAEHO

pemeHreM Y4€HOro coBeta (akyibTeTa MaTeMaTHUKH,
I/IH(i)OpMaHI/IOHHI)IX 1 aBUAlTMOHHBIX TEXHOJIOTHH

{

S D A

Tpeficematerns

k4

N

IMPOI'PAMMA

PABOYAASA

2023 r., mpotokon Ne 4/23

N\ A4
& /// / M.A. Bosikos
7 «16» mas 2023 r.

Hucuunnuna | Kpunrorpadus

daxynbTeT Marematuku, UHQOPMAIIMOHHBIX U aBUALIMOHHBIX TEXHOJIOT U
Kadenpa NbuTyY

Kypc 3

Hanpasnenune: 09.03.02 « MMTHpOpMAIMOHHBIE CUCTEMBI U TEXHOJIOTUU»
K00 Hanpaenenus (C’lelzﬂldﬂbllOC‘mu), NOJIHOe HauMeHo8aHue

®dopma 00ydeHUS:_ OYHAas, 3a0YHAs
OYHaA, 3d04YHAA, OYHO-3A0YHAA (yKa3amb moJibKo me, Komopblepea,'tmylomc;z)

JlaTa BBeneHus B yueOHbIN nporiecc Yal'Y:

«1» cents6ps 2023 T.

[Iporpamma akTyanu3upoBaHa Ha 3acelaHuu Kadeapbl: MPOTOKO Ne OT 20 r.
[Iporpamma akTyanu3upoBaHa Ha 3acelaHuu Kadeapbl: MPOTOKO Ne OT 20 r.
[Iporpamma akTyanu3upoBaHa Ha 3aceilaHnu Kadeapbl: MPOTOKOI Ne OT 20_r.
Ceenenus o pa3paboTUHKaXx:

0J4(0 Kadenpa JomKHOCTh, yueHas CTENEHb, 3BaHUE
Annpeen A.C. NbuTY npodeccop, A.¢-M.H, mpodeccop

COI'JTACOBAHO COI'JTACOBAHO

3aBenyromuii kadeapoi, 3aBenyronIuii BoITycKaromen kadeapoit
peanu3yrouieil TMCIUILIUHY TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH U ceTeil

«16» masg 2022 1.

% / ’/_'/),/ /[  Cwmarun A.A /

/ _Amnpgpees A.C. / Iloonuce
(nggfiuce) (@.1.0.) «17» mas 2023 r.

DOUO

®opma A

Crpannra 1u3 15




MuHucTepcTBO HayKH U BhIcLIero odpasosanus Poccuiickoit deneparmn
Y IbSIHOBCKHMIi rOCY 1apCTBEHHBIH YHHBEPCUTET

Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

1. HEJU U 3AJAYN U3YUYEHUA JUCHUITIJINHBI
Lesin ocBOEHHMS TUCHMILINHBI:
e npuoOpeTeHrne OOIIMX MPEACTABICHUH O KPUNTOTpahuIecKuX METodax M CPeICcTBax
obecrnieueHnss HHOOPMAIIMOHHON OE30MTACHOCTH;
® 3HAKOMCTBO C BAKHEHIIIMMU KPUIITOAITOPUTMAMH, IPUHIIMIIAMH MX TOCTPOCHHUSL.
3agauM ocBOEHUS AUCUHMIIUHBI
® OCBOCHHE OCHOBHBIX METOJOB BHIOOpA aJTOPUTMOB U PA3IUYHBIX MPUMEHEHHNA H
OIICHKH MX Ka4ecCTBa;
® aTh OCHOBBI CHCTEMHOTO MOJX0Ja K OPraHM3alliH 3aIllUThl WH(GOPMAINU; TPUHIIUIIOB
CHHTE3a U aHaju3a Mudpos;
® aTh OCHOBBI MATEMaTHUECKHX METOJIOB, UCTIOJIh3yEMBIX B KDUIITOAHAIIN3E.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna oTHocuTcs K gucnurmiuHam 1o Beibopy (B1.B.JIB.8) oOpa3zoBaTenbHOM
IporpaMMbl M YHTAeTCs B 6-M ceMecTpe CTYAEHTaM IO HAIPaBJICHHIO ITOATOTOBKH
«H(opMalioOHHBIE CUCTEMBI U TEXHOJIOTUN» OUYHOU (POpMBI 00yUeHHS.

Jljis ycTientHOro OCBOGHMSI TUCIUIUIMHBI HEOOXOIMMBI 3HaHHSI OCHOBHBIX (PAaKTOB M3 0a30BBIX
KypcoB: «MartemaTuueckuili aHanuz», «Anredpa», «/luckpernas wmarematukay, «Teopus
BEPOSITHOCTEN M MareMaruyeckass cTatuctuka», «Hdopmatuka M mporpamMMHpOBaHUE.
[IpenmnonaraeTcst Takke 3HAKOMCTBO C OJHHMM M3 SI3bIKOB MTPOrPaMMHUPOBAHUS BBHICOKOTO YPOBHS
(manpumep, C/C++).

Jly11 0CcBOEHUS AUCHUILINHBI CTYJEHT JI0JKEH UMETh CIEeIYIOIINE «BXOIHBIE» 3HAHUS, YMEHUS,
HaBBIKM U KOMIIETCHIIMU: BBIUYMCIUTEIbHBIE METO/IbI B AJIT€Ope U TEOPUH UHCEIL.

PezynpTaThl OCBOGHMS JUCLUIUIMHBI OyAayT HEOOXOAMMBI JUIsl JajdbHEHIIero mpouecca
oOy4yeHHs B paMKax IOATAHOIO (OPMHUPOBAHUSA KOMIETEHIMH MPU H3Yy4EHHUU CIEAYIOIIHNX
CHELUANbHBIX JUCHUIUINH: «HPOKOMMYHUKAIIMOHHBIE CHCTEMBl W CETW», a TakkKe Ul
MIPOXOXKJICHUSI TPEIUIUIOMHON MPAKTUKU U FOCYJapCTBEHHON UTOTOBOM aTTECTALIUU.

3. HIEPEYEHb IIVTIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 1O AUCHUIIJIMHE
MOAYJKO), COTHECEHBIX C INTAHUPYEMBIMHU PE3YJIbBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBbI

[Ipouecc wuzyuyenuss aucuuruinabl «Kpunrtorpadguueckue MeTonpl 3amuThl HHGOPMAILIUN)
HampasJieH Ha GOPMUPOBAHUE CIEIYIOINX KOMIIETEHIIUH.

Kon u HamMeHOBaHuE  peanu3yeMoil
KOMIIETCHLIUU

[lepeuenr mIaHWpPYEMBIX pPE3YNBTATOB OOy4YEHHS TIO
JTUCIUTLTHHE (MOTYJIIO), COOTHECEHHBIX ¢ HHANKATOPAMHU
IOCTHKEHNST KOMIIETEHIINI

I1K-10
Crioco0eH ynpaBisaTh IPOrpaMMHO-aINapaTHEIMHI
cpencTBaMy HH(POPMAIIMOHHBIX CHCTEM

3HAaTk:

aJTOPUTMBI TIPOBEPKH YHCEN U MHOTOYICHOB Ha MPOCTOTY,
MOCTPOEHUS OOJNBIINX MPOCTHIX YUCEN, PA3TIOKEHHS YUCET
¥ MHOTO4WICHOB Ha MHOXXHTENH, IUCKPETHOTO Jorapu(Mu-
POBaHUS B KOHEUHBIX IUKINIECKUX TPYIIIax;

VYMeTs:

MIPOBOJIUTH BBIUMCIIEHUS B YUCIIOBBIX M KOHEYHBIX KOJIBIaX
U TIOJIAX C TIOJCTAHOBKAMU, MHOTOYJIEHAMH, MaTPUIIAMH, B
TOM YHCII€ C HCITOJIb30BAaHUEM KOMITBIOTEPHBIX TPOTpamMM;
Bnaners:

HaBbIKaMH 3()QEKTUBHOTO BHIUYMCIIEHUS B KOJIBIIaX BBIYE-
TOB U B KOJBI[AX MHOT'OWICHOB.
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MuHucTepcTBO HayKH U BhIcLIero odpasosanus Poccuiickoit deneparmn
Y IbSIHOBCKHMIi rOCY 1apCTBEHHBIH YHHBEPCUTET

Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

4. OBIHAA TPYTOEMKOCTD INCHUTIJIMHBI

4.1. O6beM TUCHUIIMHBI B 3a49eTHBIX eIUHUIAX (Bcero) 3.

4.2. O0beM TUCHUILIMHBI 10 BUaM Y4eOHO#i padoThI:

dopma 00ydeHHS OUHAS

Bua yueoHoii paGoThl

KoanuyecTBO 4acoB
(popma oOyuenusi ounasi)

Bcero no niany B 1.4. mo
cemecTpam
6
1 2 3
KonTakTHas pabota oOydarommxcs ¢ 36 36
MpernoiaBaTeneM B cOOTBETCTBUU € Y1
AyIUTOpHBIEC 3aHATHUS: 36 36
Jleximn 18 18
CeMuHApHI ¥ IPAKTHYECKUE 3aHATHS - -
JlaGopatopHbie pabOThl, MPAKTUKYMBI 18 18
CamocrosTensHas padoTa 72 72
dopma TeKylIero KOHTpOJIsl 3HAaHUHU U MpoBEPKaA MpOBEPKaA
KOHTPOJISI CAMOCTOSTEIBHON paboThI pelieHus 3aaad, pelieHus 3a1a4,
KOHTPOJIbHBIE KOHTPOJIbHbBIE
paboThl paboThI
Kypcosas pabora - -
Buasl npoMexxyTouHOM aTTecTaluu 3a4éT 3a4éT
(’K3aMeH, 3a4eT)
Bcero gacos o mucnumniinie 108 108

Bua yuyeOHoi#i padoThI

Kosan4yecTBo yacoB
(popma o0yueHus1 3204HAA)

Bcero nmo miiany B 1.4. mo
ceccusiM
12
1 2 3
KonraktHas paboTa obyuaromuxcs ¢ 12 12
IpenogaBaTesieM B cOOTBeTCTBHH ¢ YII
AyIUTOpPHBIE 3aHATHS: 12 12
Jlexkiun 6 6
CeMuHapBI ¥ IPAKTUYCCKUC 3aHITHS - -
JlaboparopHblie pabOThI, MPAKTUKYMBI 6 6
CamocrostenbHas paboTta 92 92
dopma TeKyIIero KOHTPOJIsI 3HAaHUN U poBepKa MpoBepKa
KOHTPOJISI CAMOCTOSATEIHLHON paboThI pelleHus 3a1a4, pelieHus 3a1ay,
KOHTPOJIbHBIE KOHTPOJIbHBIE
paboThI paboThI
Kypcogas pabota - -
Buael npoMexyTo4HOM aTTecTaluu 3a4eT 3a4éT (4)

(7Kx3ameH, 3a4eT)
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MuHucTepcTBO HayKH U BhIcLIero odpasosanus Poccuiickoit deneparmn
Y IbSIHOBCKHMIi rOCY 1apCTBEHHBIH YHHBEPCUTET

Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

\ Bcero yacoB no JUCLMIIIIMHE

| 108

| 108

4.3. Conepma}me JAUCHHUIIINHBI. Pacnpez[e.nelme 4YacoB IO TeMaM 1 BUAaM yqeﬁﬂoﬁ paﬁoTI)I:

dopma 00ydeHHS OYHas
Buapl yueOHBIX 3aHATHH dopma
AyIMTOpPHBIE 3aHATHS TeKylIero
Hasmamue ptenon | g, Teeene | “opmte. | nrepaners | ronre | ouTPOdS
U TeM Jlekn . SHAHUU
un 3aHATHSA, paﬁOTLI, BHOU JbHad
CeMHHAp | MPAKTHK dopme padoTt
bl yM])] a
1 2 3 4 5 6 7
Pa3znen 1. MaremaTtuueckasi MojeJib mugpos
1. udpser 3amensr u | 12 2 - 2 2 8 Jomamnue
MepeCcTaHOBKHU 3a/IaHust
2. Marematuueckue | 12 2 - 2 2 8
MOJICITH OTKPBITHIX
TEKCTOB
Pa3nen 2. HagexHocTh mmgpon
3. CoBepiieHHbIE 12 2 - 2 2 8 Jomarraue
mudpeI. 3a/IaHust
4. Bonpocsl 12 2 - 2 2 8
MMHTOCTOMKOCTH
mudpos.
5.  udpe, ©He | 12 2 - 2 2 8
pacrnpocTpaHsoIne
HCKaKECHUI.
Pa3nen 3. Cxembl pa3/iejieHUsi CEKpeTa
6. IToporoseie | 12 2 - 2 2 4 JlomantHue
CXEMBbl  pa3feNeHHs 3alaHus
CeKpeTa.
7. Cxemsr | 12 2 - 2 2 4 KoHnTposbHas
paszeneHus ceKpera paborta
c MPOU3BOJIBLHOU
CTPYKTYpOU
JOCTYyTIA.
Pa3nen 4. baiounbie mmgpsl
8. CumMeTpuYHbIC 12 2 - 2 2 4 JlomarrHue
0J109HBIC UGPBI 3aJIaHus
9. Acummerpuunbie | 12 2 - 2 2 4
g pbl
Uroro 108 18 - 18 18 72
5. COAEP) KAHUE JUCHUIIJIMHBI (MOAY JISA)
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MuHucTepcTBO HayKH U BhIcLIero odpasosanus Poccuiickoit deneparmn
Y IbSIHOBCKHMIi rOCY 1apCTBEHHBIH YHHBEPCUTET

Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

Pa3nes 1. MaTtematnueckast Moeb mugpos

Tema 1. llln¢psbl 3aMeHbI M NEPECTAHOBKH

HIndp npocroit 3amensl. Llnudp capura. Metoas! B3noma ganHoro mmdpa. Apdunneni mmdp n
MeToabl ero B3ioma. IIpeoOpasoBanue OurpamMm adpduuasiM muppom. [Hudp 3amensr c
KoHeuHbM KirouoM. lludpp Bumxenepa. Kpunroanmanms mmdpa Bikenepa. MuHorometieBblie
noicTaHoBKU. AQdunHbIH 610unbi mmdp. [Hndp Xomra. Kpunroananus adpdunHOro 6;109HOTO
mmdpa. Tabmuunoe rammupoBanue. MonynapHoe rammupoBanume. udpp Bepnama. Iludp
MPONOPIHOHAIFHON 3aMeHbl (mudp omModoHOB). MapmipyTHble TIepecTaHOBKH. KpunrtoaHamus
U QpOB.

Tema 2. MaTeMaTH4yecKue MOJeJU OTKPBITHIX TEKCTOB

JletepMUHUpPOBaHHAsA MOJEIb OTKPBITOTO TEKCTa. BeposATHOCTHas MoOJeiab HE3aBHUCHMBIX
CUMBOJIOB andaButa. BeposTHOCTHass MoJenb He3aBUCUMBIX OMrpamm. BeposTHocTHas Mojenb
MapKOBCKH 3aBUCHUMBIX CUMBOJIOB. Kputepuu pacro3HaBaHus OTKPBITBIX TeKCTOB. Kputepuil Ha
OCHOBE 3aIIPETHBIX M-TPaMM.

Paznea 2. Hage:xknocts mmmgpos

Tema 3. CoBepuieHHbIe IUPPHI

Omnpenenenne copepuieHHoro no lllennony mmdpa. DxBuBaneHTHbIE ycnoBus. HeoOxomumbie
ycioBus coBepuieHHoro 1o lllennony mmudpa. JloctaToyHOe YCIOBHE COBEPILIEHHOTO I10
lennony mudpa. Teopema Lllennona. Kputepuii coBepiieHHbIX MHUPPOB B Kiacce MUGPOB ¢
PaBHOMEPHBIM pacCIpe/ie]IeHUEM BEPOATHOCTEW Ha MHOXecCTBe Kitodei. [Ipumep coBepiieHHOTrO
HesHnoMopdHOTO muppa ¢ paBHOMEPHBIM paclpeieieHueM Ha MHOXecTBe Kioueil. [Ipumep
COBEPUICHHOTO 3HJIOMOpGHOro mudpa ¢ HEpPaBHOMEPHBIM pacHpelieieHHEM Ha MHOKECTBE
kitoueil. [Ipumep coBepiieHHOro HEaHIOMOpPGHOro mudpa ¢ HEpaBHOMEPHBIM pacrpeeIeHuEM
Ha MHOXECTBe Kioueld. Maremartudyeckue MoJenud IHQpa 3aMeHbl C OTPAaHUYEHHBIM U
HeorpaHndeHHbIM KirodoM. Iudpeennunnbr u mmdpobo3nadeHus. OnopHbid mudp mudpa
3ameHbl. Cremenb omopHoro tmmdpa. CiaydalHbIH W JIETEPMUHUPOBAHHBIA  T€HEPATOPHI
kioyeBoro mnotoka. Illudp 3amensl ¢ HeorpanmdyeHHbIM kimouoMm. Iludp 3ameHsr ¢
orpaHuueHHbBIM KMouoM. CoBepiieHHble mHQphl 3aMeHbl. OnpeneneHue coBepiIeHHOro mudpa
3aMeHbl, JKBHUBAJICHTHbIE YcioBUs. HecoBepiieHHOCTh B 00mieM ciydyae IH(pa 3aMeHbl C
OTpaHMYEHHBIM  KIO4OM. JlocTaTouyHble yCIOBHS COBEpUICHHOTO Imudpa 3aMeHbl ¢
HeorpaHuueHHbIM KiIouoM. Kpurtepuili coBepiieHHOCTH muMdpa 3aMeHbl ¢ HEOTPaHUYEHHBIM
KIIOYOM B Kiacce sHAoOMOpdHBIX mudpoB. Kpurepuii copepiieHHOCTH mudpa 3aMeHbl ¢
HEOTrpaHUYEHHBIM KJIIOYOM B Kiacce MU(POB C paBHOMEPHBIM pacIpe/ieIeHHeM Ha MHOXKECTBE
KJIFOYEN.

Tema 4. Bonpocbl HMHTOCTOHKOCTH IIH(POB.

[Toamena mudposanHoro cooduenus. Umuranus mmdpoBanHoro coodmenus. IMUTOCTORKOCTh
mudpa. HumwkHME OLEHKM BEPOSTHOCTH HUMHUTAIMM M TMOAMEHBI cooOmieHus. [Ipumepsr
COBEPIICHHBIX UMUTOCTONKUX IHU(POB.

Tema 5. IlIugpsel, He pacnpocTpPaHSIONINE HCKAKEHU T

Iudpsl, HE pacnpoCTpaHSIONIME UCKAKEHHH THUMa 3aMeHbl 3HaKoB. MeTpuka X3MMHHra Ha
OTKPBITBHIX M MHU(POBaHHBIX TekcTaxX. OnpeneneHue mudpa, He pacIpOCTPAHSIIONIEI0 UCKAKEHUH
TUIA 3aMEHbl 3HAKOB. DKBMBAJEHTHBIE YCIOBUA MM(pa, HE PacpOCTPAHSIONIET0 HCKaXEHUN
THMa 3aMeHbl 3HakoB. [lonsTue nsomerpun. Teopema A.A.Mapkosa.

Pazgen 3. Cxembl pa3jiejieHus1 ceKkpeTa

Tema 6. [loporosbie cxeMbl pa3eieHUsl ceKpeTa

[MTonsitre (n,t) moporoBoii cxembl pasaenenus cekpera. [Ipumep (n,n) moporosoii cxembl. Cxema
pasneneHust cekpera Ha ocHoBe pemeHuss CJIAY. Cxema paspenenus cexpera lllamupa.
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MuHucTepcTBO HayKH U BhIcLIero odpasosanus Poccuiickoit deneparmn
Y IbSIHOBCKHMIi rOCY 1apCTBEHHBIH YHHBEPCUTET

Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

IIpoBepsiemass cxema pazaeneHus cekpera @Penpamana-lllamupa. CoBeplieHHas npoBepsieMas
cxema pazneneHus cexkpera llenepcona-lllamupa. CxeMbl pa3jeneHUsi CEKpeTa Ha OCHOBE N-
PaspAaAHbIX PABHOBCCHBIX IBOUYHBIX KOJOB.

Tema 7. Cxembl pa3zaeieHUsl CeKpeTa ¢ IPOU3BOJIbHON CTPYKTYPOIii JoCcTyna

Cxembl pa3fiesieHusl CeKpeTa JUlsl IPOU3BOJIbHBIX CTPYKTYpP JIOCTYIA: OCHOBHbIE MOHATUA. Cxema
benano-Jleitxrepa. Cxema Uto-Canto-Hummszeku.

Paznen 4. Biiounble mudgpsl

Tema 8. CumMmeTpuyHbIe 01049HbIe UPPHI

UteparuBHble 6iounble mudpsl. [loHsTre payH10BOM (yHKIMH, payHIOBOTO Kitoya. YCIOBHUS,
ofOecnieynBaromiie 00paTUMOCTh HTepaTHBHOro OnoyHoro mugpa. Iloctpoenue nuKIOBON
¢yHukuun. BxogHoe u BeixoaHoe otoOpaxeHus. Cnalble KIIIOUM UTEPAaTUBHOTO OJI0YHOTO ImHdpa.
Omnpenenenue muppa Derictens. DyHknus ycnoxHeHus mudpa Dedicrens. YcioBus,
obecneunBaromue ooparuMocTs mudpa deiicrens. [Ipumepsl UTEpaTUBHBIX OJIOYHBIX HIM(PPOB.
HIudper “Marma” u “Kysneunk” n3 FOCT P 34.12-2015. Iudp AES. Pexumbl ucnonp3oBaHus
0510yHBIX MU(PPOB. PexkuM 3MeKTPOHHOM KOJOBOW KHHTU. Pexkxum cuemienus O510koB. Pexum
raMMHUpPOBaHUSl C 00paTHOM CBA3BIO MO MHPpTeKcTy. Pexxum rammupoBanus. Pexum BoIpaOOTKH
MMUTOBCTaBKH. CBOMCTBA JAHHBIX PEKUMOB.

Tema 9. AcumMMeTpuYHbIe HQPHI.

Cucrema [udbdu-Xennmmana. CrocoObl BbIOOpa oOpasyromero »siaeMeHta. Moauduxarus
cucrembl J(uddu-Xennmana Ha 3;uMNTHYECKUX KpuBBIX. Kpunrtocucrema 6e3 mepenauyu Kiroda
(mudp Mamupa). Onucanue cuctembl. Hanexnocth cucrtembl. Monauukanus cuUCTEMBbl Ha
aumnTrudeckux KpuBbiX. Iludp Onp-I'amana. OrpaHudeHuss Ha TapamMeTpbl CHCTEMBI.
Momudukanus mudppa Onb-I'amans nHa smmunrtudeckux kpuBbiX. [udpp RSA. Tlonstue
OJIHOCTOPOHHEH (pyHKIMH C «Ia3ehikoiy. Onucanne mudpa RSA. Dnexrponnas noamuce. Obume
MOJIOKEHUA. 3aJ]auM, PEIIaeMble ¢ MOMOIIBIO AJIEKTPOHHBIX MOANUCEe. HamexHOCTh 3JIEKTPOHHOM
MOANMUCH. DJIEKTPOHHAS TOJNUCH HAa OCHOBE MU(PCUCTEM C OTKPBITHIMU KIIF0OUaMH. DJIEKTPOHHbBIE
MOANKCH HAa OCHOBE CUMMETPUYHBIX KpuntocucteM. [Ipumeps! anekrpoHHbIX noamnucei. [loanucey
Ouara-lllamupa. Tloamucs Onb-T'amansa. [logmice RSA. Tloamuce [IHoppa. OmHOpazoBbIe
AJIEKTPOHHBIE TOJITUCH.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKUX 3AHSTHUN
Pa3nen 1. MaremaTuyeckasi Mojesib uppoB
Tema 1. lln¢pbl 3aMeHBbI U NTEPECTAHOBKHU
[udp nmpocroit 3amensl. [1Iudp capura. Metoasl B3noma nanHoro mudpa. AGdbuHHbIN mwmbp U
MeToIbl ero B3joma. IIpeoOpazoBanue Ourpamm adduaabiM mmppom. Iludp 3amensr ¢
koHeuHbIM KirouoM. [Hudp Bmkenepa. Kpunroananus mmdpa Buxenepa. MHoromertneBbie
noacTaHoBku. Addunubii 610unbii mmdp. [udp Xomna. Kpunroananus agpduaHOTO 6J09HOTO
mudpa. TabmuyHoe rammupoBaHue. MonaynbHoe rammupoBanue. [ludp Bepnama. I[udp
MIPOMOPLUHUOHANBHOM 3aMeHbl (mudp oModoHOB). MapuipyTHble nepecTaHoBKH. Kpunrtoanamnus
mudpoBs.
Tema 2. MareMaTH4yecKue MOJeJU OTKPBITHIX TEKCTOB
JletepMUHUpPOBaHHAs MOJENIb OTKPBITOTO TEKCTa. BeposTHOCTHas MOJAENh HE3aBUCHUMBIX
CUMBOJIOB andaBuTa. BeposTHOCTHas MOJeNnb HE3aBUCHMBIX OMUrpamm. BeposTHOCTHas Mojenb
MapKOBCKH 3aBUCHUMBIX CUMBOJIOB. KpHuTepuu pacrno3zHaBaHus OTKPBITBIX TEKCTOB. Kputepuii Ha
OCHOBE MPOBEPKU TUTIOTE3BI C UCIIONb30BaHneM JemMbl Helimana-ITupcona. Kputepuii Ha ocHOBe
3aMpeTHBIX M-TpaMM.

Pa3nea 2. Hapexxnocts mmppos
Tema 3. CoBepuieHHbIe IUPPHI
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Omnpenenenue coepmenHoro no lllennony mmdpa. DkBuBajgeHTHbIE yciaoBus. HeoOxomumeie
ycnoBus coBepuieHHoro no lllennony mmdpa. JlocraToyHoe ycioBHE COBEPIIEHHOTO 10
Hlennony mudpa. Teopema Illennona. Kpurepuii coBepiieHHbIX mudpoB B Kiiacce MUDPOB C
PaBHOMEPHBIM pAaCIpeeIeHUEM BEPOATHOCTEW Ha MHOXeCTBe Kitodei. [Ipumep coBepiieHHOTro
HesHJOMOp(dHOTO mHdpa C PaBHOMEPHBIM paclpeelieHHeM Ha MHOXecTBe Kimtoueid. [Ipumep
COBEPILIEHHOTO SHAOMOPGHOro mudpa ¢ HEPABHOMEPHBIM pACIPEICICHUEM Ha MHOXKECTBE
kmoueil. [Ipumep coBepiieHHOTO HEdHIOMOPGHOTO MmHdpa ¢ HEPaBHOMEPHBIM pacIpeieICHUEM
Ha MHOXECTBE KiIroueld. Maremarnueckue Mojenu MmuU@ppa 3aMEeHbl C OIPAaHUYEHHBIM MU
HeorpaHudeHHbIM KitouoM. ludpBenmuunsl n mmdpobo3HaueHus. OnopHbii mmdp mmdpa
3ameHbl. Crenenb omnopHoro mudpa. CoydailHbli W JETEPMUHUPOBAHHBIM  IE€HEPATOPHI
kioueBoro mnotoka. Illugp 3amensl ¢ HeorpaHmdeHHbIM kimouoMm. Iugp 3amenbr ¢
orpaHMuYeHHBIM KiIouoM. CoBepiieHHble MHUPPbI 3aMeHbl. OnpeieieHne COBEpPIIEHHOTO MHndpa
3aMEHbl, JKBHUBAJIEHTHbIE YcioBUs. HecoBepiieHHOCTh B 00ImieM ciaydae IH(pa 3aMeHbl C
OTpaHMYEHHBIM  KIo4oM. JlocTaTouyHble yCIOBHS COBEpPUIEHHOTO Imudpa 3aMeHbl C
HEOrpaHUYeHHbIM KiouoM. Kpurtepuil coBepiieHHOCTH mnMdpa 3aMeHbl C HEOTPaHUYEHHBIM
KIIOYOM B Kiacce SHAOMOpGHBIX mudpoB. Kpurepuil coBepiieHHOCTH MM(pa 3aMEHbl ¢
HEOTrpaHUYEHHBIM KJIIOYOM B Kjlacce MHU(GPOB C paBHOMEPHBIM pacHpeelIeHHeM Ha MHOMXECTBE
KITIOYEH.

Tema 4. Bonpocbl UMHTOCTOHKOCTH IH(POB.

[Toamena mudposanHoro coodmenus. Umuranus mmdpoBanHoro coodueHus. UMuto croikocts
mudpa. HukHME OLEHKM BEPOSTHOCTH HUMHUTAlMM M TMOAMEHbI coolmeHus. [Ipumepsr
COBEPIICHHBIX UMUTOCTONKUX IHU(POB.

Tema 5. IlIugpel, He pacnpocTpaHSAIONINE HCKAKEHU T

[udper, HE pacmpoCTpaHSAIONINE WCKAKCHWH THINA 3aMEHBbI 3HAKOB. MeTpuka XAMMHHTa Ha
OTKPBITBIX M IN(POBAHHBIX TekcTax. OnpeneneHue mu@pa, He PacIPOCTPAHSIIOIIEr0 HCKAXKEHUI
TUIIA 3aMEHbl 3HAKOB. DKBHUBAJCHTHBIE YCIOBUA MM(pa, HE PACIpPOCTPAHSIONIET0 HCKaXEHUN
THNa 3aMeHbl 3HaKoB. [TonsTue nzomerpuu. Teopema A.A.Mapkosaa.

Pa3nen 3. Cxembl pa3jejieHUsl CEKpeTa

Tema 6. IloporoBbie cxeMbl pa3jieJieHHs CeKpeTa

[Tonsarue (n,t) moporoBoii cxemsl pazaeneHus cekpera. [Ipumep (N,N) moporosoii cxembl. Cxema
pazgenenusi cekpera Ha ocHoBe peunieHust CJIAY. Cxema pazgenenus cekpera I[llamwupa.
[IpoBepsiemass cxema paznenenus cekpera @Penbpamana-lllamupa. CoBepiieHHas mpoBepsieMast
cxema pazaeneHusi cekpera llemepcona-lllamupa. CxeMbl pa3jeieHHsi CEKpeTa Ha OCHOBE N-
pa3psAAHBIX PAaBHOBECHBIX IBOMYHBIX KOJIOB.

Tema 7. Cxembl pa3ieieHHsi CEKpeTa ¢ MPOU3BOJIbHOMN CTPYKTYPOIi JocTyna

CxeMbl pa3feneHus cekpera Uil NPOU3BOJIbHBIX CTPYKTYp JOCTYIA: OCHOBHbIE MOHATUA. CxeMa
benano-Jleitxrepa. Cxema Uto-Canto-Hummseku.

Paznen 4. Baounbie mugpsol

Tema 8. CumMeTpu4HbIe 0J104HbIe IHGPBI

UtepatuBHble 61ouHble mUdpsl. [ToHATHE payHI0BON (DYHKIMH, PayHIOBOTO KItOYa. YCIOBHS,
oOecreunBaromue 0OpPaTUMOCTh HUTEpaTUBHOro OyouyHoro mudpa. IlocTpoeHne HKIOBON
¢bynkuuu. BxoaHoe u BeIxogHoe oToOpaskeHus. Criabble KIIIOUM UTEPAaTUBHOIO OJIOYHOIO HIMdpa.
Onpenenenne mudppa Deiictens. Dynkuus ycnoxHeHuss mudpa Deiicrens. Ycnosus,
oOecneunBaromue obparumocts mudpa Peiicrensd. [Ipumepsl UTEpaTUBHBIX OJOYHBIX MIM(POB.
HIudper “Marma” u “Kysneunx” u3z I'OCT P 34.12-2015. IIugp AES. Pexum snexkTpoHHOMH
KOZ0BOM KHMru. Pexxum cuerieHus 0610koB. PexxuM ramMMupoBaHusi ¢ OOpaTHOH CBSI3bIO IO
mudprexcry. Pexum rammupoBanus. PexxuMm BbIpaOOTKM MMHUTOBCTaBKU. CBOMCTBA JTaHHBIX
PEXKHUMOB.
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Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

Tema 9. AcumMeTpu4HbIe MIU(PHI.

Cucrema [uddu-Xennmana. CrocoObl BbIOOpa oOpasyromiero snaemMeHTa. Moaudukanus
cucrembl Jndpou-Xemmana Ha JUIMNTHYECKUX KpUBBbIX. Kpunrocucrema 6e3 mepenaun Kiroya
(mudp lamupa). Onucanme cuctembl. HamexxHocTh cucTeMbl. MoauduKamus CHUCTEMBI Ha
ammnTUYeckux KpuBbiX. Ludpp Onp-Tamans. OrpaHuueHuss Ha MapaMeTpbl  CHUCTEMBI.
Momudukamus mudpa Omp-I'amans nHa smummntudeckux kpusblX. ugp RSA. Tlonsitue
OJIHOCTOPOHHEHN (PYHKIMHU ¢ «1a3zelikoi». Onucanue mudpa RSA. Dnexrponnas noanuce. O6mue
MIOJIOXKEHUSL. 3aJ1aul, PeliaeMble C TIOMOILBIO AIEKTPOHHBIX noanuceil. HanexxHoCTh 35eKTpoHHOM
MOJAMUCH. DJICKTPOHHAS TOAMKUCH HAa OCHOBE MN(PCUCTEM C OTKPHITHIMH KITFOYaMU. DJIEKTPOHHBIE
MOANKCH HAa OCHOBE CUMMETPUYHBIX KpuntocucreM. [Ipumeps! anekTpoHHbIx noanuceit. [loanuce
@uara-lllamupa. [Moamucr Onp-Tamans. [Moamuces RSA. Tlommuce I[lIHOppa. OmHOpa3soBbie
AJIEKTPOHHBIE TIOITUCH.

JJABOPATOPHBIE PABOTBI (JIABOPATOPHBIN ITIPAKTUKYM)
He mpexycmoTpeHO y4eOHBIM TUTAaHOM

TEMATUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PEOEPATOB
He npenycmoTpeHo yueOHBIM MIaHOM.

HEPEYEHbB BOITPOCOB K 3AUYETY
MaTtemaTn4yecKue MOJeJIN OTKPBHITOr0 TEKCTA
,ZICTepMI/IHI/IpOBaHHaSI MOJEJIb OTKPBITOI'O TEKCTA.
2. BeposTHOCTHBIC MOJETH OTKPHITOIO TEKCTA: MOJEIb HE3aBHCHMBIX CHMBOJIOB an(aBHTa, MOAEIb
HE3aBUCUMBIX OUIPaMM, MOJIE/Ib MAPKOBCKU 3aBUCUMBIX OYKB.
ITudgpsl 3aMeHbI U TEPECTAHOBKHU
3. OpnoandaputHbIe MUGPHI 3aMEHBI: (P MPOCTON 3aMeHbI, KPP caBUra. MeToabl B3aoMa
JAHHBIX THQPOB.
4. OpnoandasutHbie MU P 3aMeHbl: adGUuHHBIN P, TpeodpazoBanue OurpaMm adGUHHBIM
mmppoM. MeTozpl B31oMa JaHHBIX MIH(POB.
5. Mmuoroandasutasie mmdpsl 3amersl. [ndp Bmkenepa. Kpunroananmms mmdpa Brkernepa.
6. MauoroandaBuTHbIC (Pl 3aMEHBI: MHOTOIIETJIEBBIC [TOACTAHOBKH, ap(UHHBIN OJIOUHBIH KD,
mmdp Xommra. Kpunrroanams agduaaoro 6:109H0r0 mudpa.
7. MmuoroandaBuTHbIE MU PHI 3aMEHBI: TAOIUMYHOE TAMMHUPOBAHIE, MOTYIbHOE TaMMHUPOBAHHE.
[udp Bepunama.
8. Muoroandasutabie mudpsl 3ameHbl. 1udp nponopiuoHaibHOR 3aMeHbl (IH(GP OMOPOHOB).
MaremaTu4ieckasi Mojeab mudgpa
9. AureOpandeckas M BEpOITHOCTHAS MOJIENN MIH(POB.
10. MaremaTudeckass MOJeNTb HEKOTOPHIX MM(POB: mudp MPOCTON 3aMeHbl, MU CIABHTA,
adpuHEBI Mdp, TP 3aMeHBI ¢ KOHEYHBIM KITtFouoM, mmdp Bikenepa, mmdp nmepectaHOBKH.
Hapexnocts mudgpos
11. Onpenenenune coepiiennoro no lllennony mmdpa. DxBUBaneHTHBIE ycinoBus. Heobxonnmere
ycnoBus coBepuieHHoro no lllennony mudpa.
12. Jlocratounoe ycnoBue copeprieHHoro mo lllennony mudpa. Teopema [llerroHa.
13. Kputepuii coBepiieHHbIX MU(POB B Kilacce MUPPOB ¢ PABHOMEPHBIM paclpeeseHUeEM
BEPOSITHOCTEH HA MHOKECTBE KITIOYEH.
14. (K|y)-coBepiiernbie mudpbl: OMpeaenieHre, SKBUBAJICHTHbIE YCIOBHSL.
15. HeoGxoaumbie 1 goctatodnbie yeiaoBus (K|y)-coBepiieHHbIX MU(POB.
MaremaTnyeckasi MoaeJib MG Pa 3aMeHbI C OTPAHUYEHHBIM U HEOTPAHHYEHHBIM KJII0Y0M
16. IlonsaTne onopHoro mu¢pa, crereHn onopHoro mudpa. CaydaliHbli U AETEPMUHUPOBAHHBIN
reHepaTopbl KIF0UYEBOro 1notoka. [IpumMepsr renepaTopos.
17. Onpenenenue mudpa 3aMeHbl C OrpaHUYCHHBIM U HEOTPAHHUEHHBIM KITFOUOM.
18. Omnpenenenue coBepiieHHOro mugpa 3aMeHbl, IKBUBaJCHTHBIE ycloBHUs. HecoBepiieHHOCTD B
o01em cirydae mudpa 3aMeHbl C OrPAaHUYEHHBIM KITIOUOM.

=
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Dopma
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19.

20.

21.

22.

23.

24,
25.

26.
217.

28.

29.

30.
3L
32.

33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45,
46.

47.

48.
49.

50.
51.

HocraTo4ynple yCIOBUSI COBEPIIEHHOTO MM(pa 3aMeHbl ¢ HEOrpaHWYEHHBIM KirouoM. Kputepuit
COBEpPLICHHOCTH MK (pa 3aMEHBI C HEOrPAHUYEHHBIM KITFOUOM.
HNmuTocToiikue g psl
[Monste wumuTanUu coobmeHuit. OnpeneneHue BeposATHOCTH P,,. HwkHiIs omenka mis
BEPOSATHOCTH HMMHTAlMU cooOuieHus. KpuTepuil NOCTHKMMOCTH HIDKHEH OLEHKH. [Ipumepsl
mH(POB ¢ JOCTHKUMON HUKHEH OIIEHKOW MMHTAIMN COOOICHUH.
[Tonsatue mnomMmeHsl cooOmeHuii. OnpeaeacHUe BEPOITHOCTH P, HIDKHSAS oleHKa IS
BEPOSATHOCTH TOJIMEHBI cooOmieHus. Kputepuii OOCTHKMMOCTH HIDKHEH oOneHKU. [Ipumepsr
MUQPPOB C TOCTHXKUMON HHXKHEH OIICHKOH MOAMEHBI COOOIICHHUH.
CoBepllleHHbIE UMUTOCTOHKHE IU(PPBI 3aMEHBI C HEOTPAHMYEHHBIM KITFOUOM.
IIu¢pel, He pacCIPOCTPAHAIOLINE HCKAKEHUIT
Iudpsl, HE pacpoCTpaHSIONINE NCKAKEHUH TUTIA 3aMEHbBI 3HAKOB: OIpe/elicHHe, SKBUBAIICHTHBIC
YCTIOBHSL.
[onstre nzomerpun. CBONCTBA H30METPHI.
Teopema A.A.MapkoBa. Ilpumepsl mmdpoB, HE PacCIPOCTPAHSIONNX HWCKAKEHHS THTA 3aMEHBI
3HAKOB.
Iudpst, HE pacpocTpaHsIONINEe UCKAKEHUH THIIA TPOMYCKa 3HAKOB: OCHOBHBIE MTOHSITHSI.
Kputepuii s mmdpos, He pacnpocTpaHSIONIENX HCKaKEHUH TUIIA MPOITyCKa 3HAKOB, B Kiacce
SHAOMOP(HBIX MHU(POB.
Iudpst, HE pacpocTpaHSIOIINE UCKAKESHUI THIIA BCTABKU 3HAKOB
CxeMbl pa3fieJieHUs ceKpeTa
IMonsitue (N,t) moporoBoii cxembl pasaeneHus cekpera. [Ipumep (N,n) moporoBoii cxembl. Cxema
pasmenenus cekpera Ha ocHoBe pemreHus CJIAY.
Cxema paznenenus cekpera Lllamupa.
CxeMbl pa3ziesieHus CeKpeTa Ha OCHOBE N-pa3psAAHbIX PaBHOBECHBIX JIBOMYHBIX KOJOB.
Cxema pazzeneHus CeKpera Ha OCHOBE KUTAWCKON TeopeMbl 00 ocTaTKax.
CumMeTpuyHbIe 0J10YHBIE U (PBI
WrepatuBHbie 0j0uHbIe mudpsl. OOpaTUMOCTh UTEPATHBHOIO OJIOYHOrO IHdpa.
[udper OeiicTens u ©X 0OPaTUMOCTD.
IMoctpoenue nukinoBoi GyHKIHK. BXOIHOE ¥ BBIXOAHOE OTOOPAYKCHHUS.
Crna0ble KJIIOYM UTEPATUBHOrO OJIOYHOrO Mmudpa.
PexxrMBbl MCTIONB30BaHNS CHMMETPUYHBIX OJIOYHBIX MIH(POB.
ugp “Marma” uz TOCT P 34.12-2015.
Kpunroanainn3 CHMMETPpUYHBIX OJIOYHBIX MHA(POB.
Kpunrtorpagus ¢ OTKpPbITHIM KJII0Y0M
Anroput™m OBICTPOrO BO3BEIEHHUS B CTENEHb. 3aJaud, MPUBOJALINE K KpuUOTorpaduu c
OTKPBITHIM KIIIOUOM U UX pPELICHUE.
Cxema luddu-Xemimana.
Kpunrocucrema 6e3 nepenaun kiroua (mudp [lamupa).
BepostaocTtHbii mudp Dmab-I"amans.
Iudp RSA.
Prok3auHble KpUIITOCUCTEMBI.
Metonpsl B3noma mu(poB, OCHOBAaHHBIX Ha JUCKpEeTHOM JjorapudmupoBanuu: [lomHbii
nepedop, meton «1llar mianeHna, mar BeITuKaHay.
Mertost B3oMa mudpoB, OCHOBAaHHBIX Ha JAUCKPETHOM JorapudmupoBanuu: MeTon
HWCYUCIICHUS MOPsIKa.
Xem-pyHKIuu
Xemr-gynkuuu. TpeboBanus, mpeabsIBiIseMble K XeII-(QYHKIUIM.
Kpunrorpaduueckue xemr-¢pynkiuu. CnocoOsl TOCTPOSHUSI KpUNTOrpaQUUECKuX Xel-
GbyHKUIUH.
DJIeKTPOHHBbIE MOAIUCH
OnexkrpoHHas noanucs RSA.
OneKTpOHHBIE JEHbIM HAa OCHOBE RSA.
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Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

52. Dnextponnas noanuck Guara-lllamupa.

53. DnekTpoHHas MOANKUCH DIb-I amars.

94. DnexkrponHas noanuch [IIHoppa.

55. DneKTpoHHas MOJNUCh C JOBEPEHHBIM IIOCPEIHUKOM Ha OCHOBE CHMMETPHUYHOU
KPUITOCUCTEMBI.

10. CAMOCTOSITEJBbHAS PABOTA CTYAEHTOB
®opma o0ydeHus: ouHast

Hazpanue pa3nenoB u | Bug camoctosdrensHo paboThI O6bem | ®opma KOHTPOJIS
TeM B Yacax
1. llIndpsi 3amenst u | [IpopaboTka yuebHOrO Marepuaiia, 4 3auer, MIpOBEpKa
MepeCTaHOBKU nabopatopHbie paboThl, MOATOTOBKA 1ab0paToOpHBIX pabor,
K c[adye dK3aMeHa, peleHne 3a1ad NPOBEpPKA PEHICHHUs 33134
2. Maremarndeckue [IpopaboTka yueOHOrO MaTepuana, 4 3auer
MOJIEJTH OTKPBITBIX MOJTOTOBKA K CJ[aye dK3aMeHa
TEKCTOB
3. CoBepIiieHHbIE [IpopaboTka yyebHOrO MaTepuana, 4 3aueT, MpoBepKa pereHus
mudpeI. nabopaTopHbIe pabOThI, MOATOTOBKA 3a1a4
K clladye dK3aMeHa, pelIeHue 3a1a4
4. Borpocsl [IpopaboTka yyebHOTrO MaTepuana, 4 3ader, IpoBepKa pPeIICHUs
UMUTOCTOHKOCTH MOJITOTOBKA K c/jaue SK3aMeHa, 3aj1a4
mudpos. pernieHue 3aaaq
5. Mudpsl, He | [IpopaboTka yueOGHOTO MaTepuaa, 4 3auer
pacnpocTpaHsONIIMe | MOArOTOBKA K cAaye 3K3aMeHa
HCKaXECHUI.
6. IloporoBeie cxembl | [IpopaboTka yueGHOTO MaTepuana, 4 3aueT, MpoBepKa PEIICHHS
pasnelieHus cekpeTa. | JabopaTopHble paboThl, HOrOTOBKA 3ama4
K CZlaue ’K3aMeHa, pelIeHHe 3a/1a4
7. Cxemsbl paznenenus | [IpopaboTka yueOHOT0O MaTepuaia, 4 3auer
CeKpeTa C | HOArOTOBKA K Caue 3K3aMeHa,
MIPOU3BOJIBHOM pelieHue 3aaay
CTPYKTYpOU J0CTymaA.
8. CuMMeTpUYHbIE [IpopaboTka yueOHOTO MaTepuaa, 4 3a4eT, MpoBEpKa PEIICHUS
0J109HBIC TGP nabopaTopHbIe pabOThI, TOATOTOBKA 3a1a4
K C/Iaye 2K3aMeHa
9. Pexxumbl [IpopaboTka yueObHOTO MaTepuana, 4 3auer
CUMMETPUYHBIX MOJArOTOBKA K CAaue 3K3aMeHa
OJIOYHBIX MH(PPOB
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MuHHCTEpPCTBO HayKH U BhICIIEro oOpasosanus Poccuiickoii deneparmn
VIbAHOBCKHIT TOCY 1aPCTBEHHBIH YHUBEPCHTET

dopma

®-Pabouas nporpamMma 1o JAMCLMILIMHE

dopma 00ydeHHs 3a09HAs

Hassanue pasjenos u | Buj camocrositesbHoi pabotsl Obsem | Dopma KoHTpOIIS
TeM B Yacax
1. lIndpet 3amenst | IIpopaborka yueGHoro marepuana, B 3aver, npoBepka
[IepecTaHOBKH naboparopHble paboThl, 10Ar0TOBKA nabopaTopHbIX pabor,
K clla4e JK3aMeHa, pellieHue 3aj1ay NpoBepKa pelIeHHs 3a/1ay4
2. Maremarnyeckue [Tpopaborka yuebHoro marepuana, 2 3aver
MOJIe/IH OTKPbITBIX NOAroTOBKa K ¢/1a4e JK3aMeHa
TEKCTOB
3. CosepllieHHblE [Tpopaborka yyeGHoro marepuala, 4 3ayer, npoBepka pelleHus
HPBLL. naboparopHble paboThl, 10Ar0TOBKA 3a1a4
K c/laye JK3aMeHa, pellieHue 3aj1ay
4. Bonpochl ITpopaborka yuyeGHoro marepuaia, B 3ayer, npoBepka pelleHHs
HMHUTOCTOHKOCTH NOAroTOBKa K C/1a4ye IK3aMeHa, 3a/1a4
b pos. pelIeHHe 3a/1a4
S, Hludpsi, He | [Tpopaborka yueGHoro Marepualia, 4 3ayer
pacrpocTpaHsiionie | NOArOTOBKA K ¢jlaye K3aMeHa
HCKaXKEHHIA.
6. IMoporosuie cxemsnl | [Ipopaborka yuyebHoro marepuaia, 8 3ayer, npoBepka pelleHHus
pasjie/ieHus cekpera. | jaboparopHble paboThl, 10Ar0TOBKA 3aj1a4
K c/laye JK3aMeHa, pellieHue 3aj1ay
7. Cxembl pasjienienus | I[Ipopaborka yuebHoro marepuana, 6 3ayer
cekpera ¢ | noAroToBKa K cjlaue sK3aMeHa,
IIPOH3BOJILHO pelleHHe 3a/1a4
CTPYKTYpOIi JlocTyna.
8. CummeTpHyHbIe [Tpopaborka yyebHoro marepuala, 10 3auer, NnpoBepka pelueHHs
Onounble WHgps! naGoparopHble paboThl, 110Ar0OTOBKA 3aj1ay
K cJlaye IK3aMeHa
9. AcumMeTpHYHbIE [Tpopaborka yyebHoro marepuala, 10 3auer
wHgpbI NOAroTOBKA K C/laye JK3aMeHa
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Dopma

®-Paboyast nporpaMma 1o JUCLUIUIHHE

11. YYHEBHO-METOANYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHUE

JUCHHAIIJIMHBI
a) Cnucok peKoMeH/yeMoii JJUTepaTyphl
OCHOBHasI
1. Panees, C. M. MaremaTi4eckrne METO/IbI 3aUTHI HH(OpManuu : yaeobHoe nocoodue s By3oB / C. M.

PaneeB. — Cankr-IlerepOypr : Jlanb, 2022. — 544 ¢. — ISBN 978-5-8114-8589-5. — TekcT : 37eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/193323

2. BacwibeBa, 1. H. Kpunrorpaduyeckre MeTo 161 3alIUTh HHGOPMAIHMY : YI€OHUK U IPAKTUKYM IS
By30B / 1. H. BacunnseBa. — Mocksa : 3natensctBo FOpaiit, 2022. — 349 ¢. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-02883-6. — Tekcr : anekrponHbIi // O0pa3zoBa-TenbHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489919

JAOTIOJTHUTEIbHASA

1. Kammpckas, E. H. Kpunrorpaguueckue cucremsl : yuebHoe nocobue / E. H. Kamupckas, A. I1.
Kymaup. — Mocksa : PTY MUPDA, 2021. — 66 c. — TexkcT : 21exTpoHHbIH // JIaHb : 3I€eKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/182424

2. Kopauenko, A. A. Kpunrorpadudeckne MeToabl 3an1uThl HHGopMaIym : yaeoHoe ocodue / A. A.
Kopauenko, M. JI. I'myxapeB. — Cankr-IlerepOypr : III'YTIC, 2018 — Yactp 2 — 2018. — 63 ¢. —
ISBN 978-5-7641-1215-2. — TekcT : 2eKTpOHHBIH // JIaHb : 2IIeKTpOHHO-OMOIMOTeYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/138103

3. Ilyrun, B. B. Kpunrorpadudeckne mpotokoist : yaedHoe ocodue / B. B. Ilyrun. — Camapa : [II'YTU,
2019. — 68 c. — Tekct : anexTponHsIit // Jlansb : anekTpoHHO-O0MOMHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/223319

yueOHO-MeTOoauYecKast
1. Pamees C. M. Metoanieckue ykazaHusl i1 CAMOCTOSITEIbHOW paOOTHI CTYJCHTOB TI0 TUCIUILINHE
«Kpunrorpadus» ansa cryneraToB HanpasiaeHus moarotoBku 09.03.02«udopmanmoHHbIe CUCTEMBI 1
texHosiorun» / C. M. Pamnees. - 2022. - 9 c. - Heony6nukoBansslii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13326
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C YCTaHOBJIEHHBIM CJICAYIOLIMM IIPOTPAMMHBIM 00ECIIEYCHUEM
- oneparriontas cpeaa OC Windows/Linux;
- CUCTeMBI IporpammupoBanus Ha si3bikax Cu/C++ (Code::Blocks).

B) [Ipodeccuonanbubie 6a3b1 JAHHBIX, THPOPMALHOHHO-CIIPABOYHBIE CHCTEMBI:

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:

1.1. Hudposoii obpazoBarenbHblii pecypc [PRsmart : anexTpoHH0-0nbaroTedHas cucrema : caiit / OO0
Kommanus «Ai [Tu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. — Pexxum nocryna: mis
3apEruCTPUP. MOJIb30BaTENEH. - TEKCT : ANEKTPOHHBIN.

1.2. O6pasosatenbuas miarhopma FOPAUT : oGpasoBaTenbHBIH pecype, SIEKTPOHHAs OHOIMOTEKA |
caiit / OO0 DnekrponHoe m3aarensctBo «FOPAMTY. — Mocksa, [2023]. - URL: https://urait.ru. — Pexum
JOCTYMA: JJIsl 3apETUCTPUP. MOJIb30BaTENEH. - TEKCT : JIIEeKTPOHHBII.

1.3. baza mannbix «2nekrponHas Oubnuoreka TexHuyeckoro BY3a (ObC «KoucynbTaHT CcTyneHTa») :

ANMEKTPOHHO-OMOMMoTeuHass cuctema : cadt / OOO «[lomutexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: mist 3apeructpup. nonb3oBatenend. — TekcT :
JJEKTPOHHBIH.

1.4. KoHcynpTaHT Bpauda. ODJEKTpOHHass MeOUIMHCKass Oubnuoreka : 0a3a gaHHbix : cadt / OOO
«BrpIcmas mkoia OopraHusanv U YIIpaBJICHUA 3HpaBOOXpaHeHI/IeM'KOMHHGKCHBIﬁ Me)II/II_[I/IHCKI/II\/’I KOHCAJITHUHT ).
— Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum gocrtyma: ajas 3aperucTpHp. MOJIb30BaTee. —
TekcT : 31MeKTPOHHBIN.

1.5. Bonbmmas menunuHCKass OMOIMOTEKa : JIEKTPOHHO-0MOMMoTeyHas cucrteMa : cait / OO0 «bykamny.
— Towmck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum paocTyma: s 3aperucTpHp.
MoJib30BatTeNel. — TEeKCT : 3IEKTPOHHBIH.

1.6. ObC Jlans : anexTpoHHO-OnOMMoTeuHas cucrema : cait / OO0 DbC «Jlanby. — Cankr-IleTepOypr,
[2023]. — URL: https://e.lanbook.com. — Pexkum mocTyma: mjasi 3aperdcTpHp. Mojb3oBareneid. — TeKcT :

3IEKTPOHHBIMN.

1.7. OBC Znanium.com : 3aeKTpoHHO-OnOMHoTeuHas cucrema : cait / OO0 «3Hanuym». - MOCKBa,
[2023]. - URL: http://znanium.com . — Pexxum mocTyma : IS 3aperucTpup. Mojib3oBaTeneit. - Tekcr :
3IEKTPOHHBIMN.

2. KoncyasrantIliatoc [DnekTpoHHbIi pecypc]: cnpaBouHas npaBoBas cuctema. / OO0 «KoHcyabTaHT
[Trocy» - DaexTpoH. aaH. - Mocksa : Koncyasrantlmtoc, [2023].

3. ba3pl JaHHBIX NEPHOAUYECKUX U3TAHUM:

3.1. eLIBRARY.RU: nayunas snektpoHHas OuoOmuoreka : cait / OOO «Hayunas DnekrpoHHas
bubnuoreka». — Mocksa, [2023]. — URL.: http://elibrary.ru. — Pesxum moctyma : ajst aBTOPH3. HOJIb30BaTEIICH. —
TeKCT : ANeKTPOHHBIN

3.2. DnextponHas O6ubmmoreka «Mzmarenbckoro noma «I'pebennukoB» (Grebinnikon) : snmexkTpoHHas
oubmmoreka / OO0 W «['pebennuxoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum octyma : jisi aBTOpHU3. MOJIb30BaTeNieh. — TeKCT : 3JICKTPOHHBIH.

4. ®enepanbHas rocyaapcrBeHHasi nHpopmanuonHas cucrema «HanmoHanbHasi 3/1eKTPOHHASA
OubJHMOTEKA» : dJIeKTpoHHas Oubimoreka : caiit / ®I'BY PI'B. — Mocksa, [2023]. — URL.: https://u36.pd. —
Pexxum moctyna : s noip3oBaTeneld HayqyHoO OMOIMoTeku. — TeKCT : 3JeKTPOHHBIM.

5. Poccuiickoe oOpa3oBanme : denepanbubiii nmopran / yupenutens OI'AY «DPULTO». — URL:
http://www.edu.ru. — TekcT : aMeKTPOHHBIH.

6. DulekTpoHHas OubanoTeyHas: cucrema Yal'V : Mmoayne «OnexktpoHHast 6udianorexka» ABWC Mera-
ITPO / OO0 «Jlara Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma : ajist mojbp3oBaresei
Hay4HOU OnbmnoTeku. — TeKCT : 3JeKTPOHHBIM.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI:

Aynutopun JUid MpOBENEHUs JEeKUUH (JEeKUHMOHHblE ayauTtopuu 3 kopryca Ynl'V), ceMHHapCKux
3aHATUH (JEKIHOHHBIE ayauTopun 3 Kopiryca Yal'V), uis BeIOHEHHS Ja00paTOPHBIX paObOT M MPAKTUKYMOB
(nucnneitnble kiacesl 1 kopryca Yiul'Y), s npoBeaeHUs TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTalluU
(tlekunoHHBIe ayauTopuu 3 kopryca Yal'V).

AyIUTOpUN YKOMIUIEKTOBAHBI CIECIHAIIM3UPOBAHHON MeOenplo, Y4eOHOW JOCKOW. AYAUTOPUU IS
MIPOBEJIEHUS JIEKIMI 00OpyI0BaHbl MYJIBTUMEIUHHBIM O00OpYJOBaHHEM JUIsl MPENOCTaBlIeHUs HHGOpPMaLUU
Oonbmioi ayauropuu. IlomemieHuss A caMOCTOSITENIBHOM pabOThl OCHAIIEHbI KOMIBIOTEPHOM TEXHUKOU ¢
BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» n obecreyeHreM 10CTyna K 3JIeKTPOHHOW HH(POMAaIMOHHO-
o0pa3oBaTeNIbHON cpejie, dIEeKTPOHHO-OnbmmoTeuHoit cucreme. IlepeueHb 000pyAOBaHMS, UCHOIB3YEMOIO B
y4eOHOM MPOLIECCe, YKA3bIBAETCSI B COOTBETCTBUM CO CBEACHUSAMH O MaTe€pHalbHO-TEXHHUYECKOM 00ecIiedeHUH
¥ OCHAIIEHHOCTH O00pa30BaTEbLHOTO MpoIlecca, pa3MENIeHHBIMU Ha odumuaibHOM caiite Ynl'Y B pazjgerne
«CBenenus 00 00pa3oBaTeNbHON OpraHU3aAIUN.

13. CHEHNUAJIBHBIE YCJIOBUA [JIs1 OBYYAIOUIUXCSA C OI'PAHUYEHHBIMU

BO3MOKHOCTSMU 310POBbSA

B cnydae HeoO6xoauMocTH, 0OydaronIuMCs U3 YUCIIa JIUI] ¢ OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(mo 3asgBiueHHMIO OOy4aromIerocs) MOTYT MpeiaraTbCsli OJHU M3 CIEAYIOIIUX BapHAHTOB BOCIPHUSITHS
WH(pOpPMAIIUU C YIETOM UX WHIAUBUAYATBHBIX TICUXO(PU3UIECKUX 0COOCHHOCTEH:

— 715 JIUI C HAPYLIEHUSIMU 3peHHs: B (popMe 3JIEKTPOHHOTO TIOKYMEHTA; HHIUBUIYalbHbIE KOHCYIbTAI[IN
C MpUBJIeYeHHEM TU(DIOCYPAONIEPEBOIUNKA; MHIUBUIyaJIbHbIE 3a/1aHUS U KOHCYJbTALIUN;

— JUId JIMIl C HapylIeHWsIMH CiyXa: B TmedaTtHoil ¢opme; B ¢opMe 3JIEKTPOHHOTO JIOKYMEHTa;
WHIUBUAYyaJIbHbIE KOHCYJIbTAllUM C TPUBJICYCHHEM CYpAONEPEeBOIUMKA; HWHAWBHIYyalbHbIE 3a/JaHUi H
KOHCYJIbTaIlNH;

— I JIMI ¢ HapylIeHUSIMU ONOPHO-JABUTATENIbHOIO ammapara: B IMe4aTHOM ¢opme; B dopme
AIIEKTPOHHOTO JOKYMEHTA; MHJIMBUIyalIbHbIE 33/1aHUS U KOHCYJIbTAIIUU.

B ciydsae HeoO0XOAMMOCTHM UCHONB30BaHUS B y4yeOHOM TMpolecce YacTHUYHO/UCKIHOUYUTEIHHO
JTUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTHH, opranm3zarus pabotel [IIIC ¢ obywaronumucs ¢ OB3 u
WHBAJTUAAMU TPEeIyCMaTpUBAEeTCS B AJIEKTPOHHONH HH(POPMAIMOHHO-00PAa30BaTENbHON Cpelle C Yy4eTOM HUX
WHIUBUAYAIbHBIX ICUX0(U3HUUECKUX 0COOCHHOCTEH.

/' N J
Pa3paboTunk eV AnjipeeB A.C. - /
nmnuu,/ OHO
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