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1 Hean u 3a1a4u M3y4eHUsl JUCITUTIIAHBI

Llenu  Oucyunnunevr. llenpl0 uW3yyeHHs JUCHUIUIMHBL  «MaremaTuka
Kpunrorpadum» SIBISETCS MOTydeHHE O0a30BBIX 3HAHWN MAaTEMaTHUYECKUX OCHOB
Kpunrorpaduu U KpUnroaHainsa.

3aoauu uzyuenus Oucyuniunvl: (HOPMUPOBAHHE HABBIKOB HCIIOJIb30BAHUS
METOJIOB Kpuntorpadhuu B MNPOPECCUOHAIBHONW JIEATENbHOCTH JUIsl PEIICHUS
NPUKIAAHBIX ~ HAYYHO-TEXHWYECKMX  3a/Jad;,  OBJIAJCHHUE  3HAHUSIMH O
(byHIaMEHTANBHBIX aNTeOpO-TEOMETPUUECKIX OCHOBAX MOCTPOSCHUS KPUIITOCUCTEM,
O 3aKOHOMEPHOCTSX CO3/IaHMs, WCIIOJNB30BAHWA W aHAIW3a COBPEMEHHBIX
KPHUIITOMIPOTOKOJIOB, BBIPA0OTKA YMEHUI TPUMEHSTH MOJYYECHHBIE TEOPETUUYCCKUE
CBEJICHUS [Tl peLICHUS] TPAKTUYECKUX 3a]1a4.

JlucuuminHa HarmpasiieHa Ha (oopmupoBanue odmenpodeccruonanbabix (OIIK-
10) KoMIeTEeHIIUI BBIMTYCKHUKA.



3

2 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI NPOrpaMMbl

JIOTUKO-CTPYKTYPHBIM aHAJIU3 AUCHMIUIMHBI — KYpC BXOJUT B 0053aTENIbHYIO
gactb BJIOKA 1 «Jlucuumauael (MOAYJK)» TOATOTOBKH  CTYJIEHTOB IO
crnenrabHOoCcTH 10.05.03 MHpopmanmonHass 6€301MacHOCTh aBTOMATHU3UPOBAHHBIX
CUCTEM.

JucrunmHa peanm3yeTcss  Kadeapold HWHTEUICKTYalbHBIX CHUCTEM H
uHpopMamoHHON Oe3zomacHOcTH. OCHOBBIBaeTCsl Ha 0a3e AMCUMILINH: «Bbicmas
Marematukay, «Dmsuka», «Hubopmatuka», «OCHOBBI  aNTOPUTMUBAINANY,
«JluckpeTHast MaTeMaTHKay.

SBnsiercs OCHOBOM TUTSI U3YYECHUS CJIEIYIOLIUX JTUCHUTUINH:
«Kpunrorpapuueckue unrepdeicey, «ubopmairionnas 6€30MacHOCTb OTKPHITHIX
MH()OPMAITMOHHBIX CUCTEM.

JIist M3ydeHus: MUCIMIUIMHBI HEOOXOAMMBI KOMITETCHIIUH, C(HOPMHUPOBAHHBIC
y CTyIeHTa Ui pemieHus oO0menpodecCHoHaIbHBIX 3aaad  JesTEIbHOCTH,
CBSI3aHHBIX C TPUMEHEHUEM BBIYUCIIUTEILHBIX CUCTEM B 001aCTH HH(POPMAITUOHHOMN
0€30MacHOCTH.

Kypc sBasercs ¢yHaamMeHTOM [JIsi OpUEHTallMU CTYJEHTOB B cdepe
pa3pabOTKH 3alUIIEHHBIX HTH)OPMAIIMOHHBIX CUCTEM.

OOmast TPyJOEMKOCTh OCBOCHHSI TUCIUIIMHBI COCTABISIET 4 3a4eTHBIX
eauHuIbl, 144 ak.u. I[lporpaMMoOil JIUCHUIIMHBI TPETYCMOTPEHBI JIEKIIMOHHBIE
(36 ak.u.), npakTudeckue (36 ak.4.) 3aHATHS, CAMOCTOSTENbHAs paboTa CTyJeHTa
(72 ak.u.).

JuciunnuHa u3ydaercs Ha 3 Kypce B 5 cemecTtpe. @opMa MpOMEKYTOUHOU
aTTeCcTallui — HK3aMEH.
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3 IlepeyeHb pe3yJabTaTOB O0OyYE€HUS MO JUCHMUILUIMHE, COOTHECEHHBIX C
IUVIAHUPYEMBbIMH Pe3yJIbTATAMHU 0CBOEHUSsI 00Pa30BaTeIbHO MPOrpaMMbl

Ilpoyecc uzyuenus oucyunaumer «MaTemaTuka Kpunrtorpaduu» HarpaBieH
Ha (OpMHUPOBAHKE KOMIIETEHIINH, ITPEACTABICHHON B Tabnuie 1.

Tabnuya 1 —KomneteHIUN, 003aTEIIBHBIC K OCBOCHHIO

Conepxxanue Kon Kon n naumeHoBaHue UHIMKaTOpa
KOMITETEHIINH KOMIIETEHINH JOCTHKEHUSI KOMITETCHIIUU
Criocoben OIIK-10 OIIK-10.2 Ucnons3yeT cpeacTBa KpUNTOrpapruecKoi
HCTIONE30BATE 3amuTel  MHGOpMAlMU  NpU  peHIeHHd  3ajad
npodeCCHOHATBLHOMN 1eATEILHOCTH
CpeacTBa
KpUNTOrpaguaecKoit

3amuTHl HTHPOPMAITUH
pH pEIICHUH 3a7ad

npohecCHoHATBHOM

ACATCIIbPHOCTHU
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4 O0BLEM M BUABI 3aHATHH IO JUCIUILTHHE

OO6mast TpynOEMKOCTh Y4YEOHOW JUCUUIUIMHBI COCTaBisieT 4 3a4€THBIX
enuHuIEbI, 144 ak.4J.

CamoctositenbHass pabora cryaenta (CPC) Bximowaer mpopaboTKy
MaTepuaioB JIKIUH, TMOATOTOBKY K TMPAKTHUYECKUM 3aHATHSM, TEKYyIIEMY
KOHTPOJTIO, BBIMTOJIHEHUE HHIWBHUIYaTbHOTO 3aJaHMSI, CAMOCTOSITENIbHOE H3yueHHE
MaTepuaia 1 MOAroTOBKY K SK3aMeHY.

[Ipu opranuzanuu BHEAYJUTOPHOW CAMOCTOSITEIbHOW pabOThl MO JaHHOM
JUCIUIUIMHE MCHOJIb3YIOTCS (hOpMBI U pactipeesienue Oromkera BpeMenu Ha CPC
JUIs1 OUHOU (POpMBI 00YUYEHHUSI B COOTBETCTBHUH C TaOJIUIICH 2.

Tabnuma 2 — Pactipenenenue 6ropxera Bpemenu Ha CPC

AK.4. 110
Bun yueGHOM paboThI Bcero ak.u. ceMecTpam
5
AynutopHas paboTa, B TOM YHCIIC: 72 72
Jlexuuu (JI) 36 36
[Tpaktuueckue 3ansatus (113) 36 36
JlaGopaTopusie padotsl (JIP) - -
Kypcoas paboTta/KypcoBoil IpOEKT - -
CamoctositenbHas pabota cryaertoB (CPC), B Tom gncre: 72 72
IToaroroBka K JE€KIUIM 9 9
IToaroroBka k J1abopaTopHBIM paboTam - -
IToaroToBKa K MpakTUYECKUM 3aHATHUSIM / CEMHHApaM 18 18

BrimonnaeHne KypcoBoi paboThI / MpoeKTa - -

PacuetHo-rpaduueckas padora (PI'P) - -

Pedepar (nuauBHIyaibHOE 3a/1aHKE) 9 9

JomarHee 3aanue - -

[TonroToBKa K KOHTPOJIBHBIM paboTam - -

[ToaroroBka K KOJUIOKBHYMY - -

AHanuTu4eckuii ”HGOPMAIMOHHBIA TOUCK 9 9
Pa6ota B 6ubnnorteke 18 18
IToaroroBka k 3K3amMeHy 9 9
[TpomexxyTouHas aTTecTarus — SK3aMeH €] C)

OO6m1ast TpPyA0EMKOCTh TUCIUTUTHHBI

aK.u. 144 144

3.€. 4 4




5 Conepxxanune TUCHUILIHHBI

C 1enplo OCBOEHUS KOMIIETEHLMH, TPUBEACHHBIX B 1.3 TUCLMILIMHA pa30ouTa
Ha 3 TEMBI:

—Ttema | (JIuneliHble mpOCTpaHCTBA HAJl KOHEUHBIM IOJIEM);

—tema 2 ([IpumeHeHne mpoCThIX YHucen B KpUnrorpadun);

—t1ema 3 ([uckperHoe norapudmuponanue u [1CIT).

Bunpl 3aHATHI 1O AMCUMIIMHE M paclpeiesieHue ayJuTOPHBIX YacOB IS
O4yHOM (popMBbI IpUBEIEHBI B TabmuIie 3.



Tabnuma 3 — Bunel 3aHsATHIA 110 TUCHUIUIMHE U paclipeiefieHHe ayIuTOPHbIX 4acoB (ouHas popMa o0yUdeHus)

HaunmenoBanue TeMbl

Tema
Ne .. |Tpynoemkocts| Temsl ipakTuyeckux (I py1oeMKOCTb TpynoeMKocTb
(pa3z[ena) COILGp)KaHI/Ie JICKIIMOHHBIX 3aHATUU o na6opaTopHLIx
/n B aK.4. 3aHATUI B aK.4. . B aK.4.
JOUCIUIIIAHBI 3aHATUU
1 2 3 4 5 6 7 8
JluHeliHble TpOCTpaHCTBA Hax -
KOHEYHBIM TmojeM. basuc wu
pasmepHocTh.  Ilopoxnaromas
MaTpHIia. Pactmpennbiit Anroput™ EBkinza,
aJITOPUTM EBxnnna. aJIrOpUT™M 6
JIuneinkie [IpuMeHeHne K MHOTOYJIEHAM Oparochena
1 | mpoctpancTBa Hay | HaA  TOJEM  PAlMOHAILHBIX 12 -
KOHEYHEIM MOJIEM YyuceJl M KOHCYHBIM IIOJICM. OyHKIMA Ditiepa.
Koneunbsie mons (monst Iamya). TMoaxoasIme 6
Pacuiupenue mpoctoro moJIs. npobu
ApudMeTnka KOHEYHBIX MOJICH.
Haxoxnenue obpaTHOTO
3JIEMEHTA MOJIA.
Pemenue
JIMHENHBIX
CpaBHEHUH MEPBOM 6
CTENEeHU
[IpuMeHeHne TpOCTHIX YHCEN B
[Tpumenenue KpuITorpagu. Iposepka Pemenue cucTeMsl
) YyHUCel Ha MPOCTOTY. AJTOPUTMBI .
IIPOCTHIX YHUCEI B 12 JIMHEUHBIX - -
un reHEepaly  OPOCThIX  YHUCEN. .
Kpurrorpa 3agaua  (aKTOPU3AIMH YHCE. CpaBHCHUH
ANropuT™bI (haKTOpHU3ALINH. CTCIICHH C
MOMOIIIbIO 6
Kuraiickon

TEOpeMBI 00
OCTaTKax




3aBeprreHue TabauIbI 3

1 2 3 4 5
Onpenenenue JUCKPETHOTO JnodaHTOBEI
nmorapudma. KonuuecTBo, ypaBHEHUS
3HAYCHUI JIHACKPETHOTO

JluckpeTHoe norapudma 3JIEMEHTA OJIA. CumBon Skobu u
3 frorapuMHUPOBAHHE |ATTOpPHTMEI JIUCKPETHOIO 12 Jlexanzapa
 LICII norapuMHpPOBaHUSL.
Onpenenenne  IICII.  Meronpl Penrenne
renepaunu  [ICII. [Ipumenenue KBaJIpaTUYHBIX
[1CII B kxpunitorpadumu. CpaBHEHUN
Bcero aynuropHbIX 4acoB 36 36
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6 @oHI OLEHOYHBIX CPEACTB ISl NPOBEJACHHSA TeKyIIero KOHTPOJIS
yCIIeBAeMOCTH M IIPOMEKYTOYHOM aTTeCTAllMM CTYACHTOB 110 JMCHUIIIHHE

6.1 Kpurepun oueHMBaHus

B cootBerctBuu ¢ IlonoxxeHneM o KpeIUTHO-MOTYJIbHON CUCTEME OpraHU3aluu
00pa30BaTeILHOTO porecca OI'bOY BO « 1ol TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred modul.

pdf) npu onenuBaHuM CcHOPMUPOBAHHOCTHM KOMIETEHLUUH MO JAUCIUIUIMHE
ucnonbzyercs 100-0arubHas mKkana.

[lepeyeHp KOMIETEHUMH MO MUCHUIUIMHE M CHOCOOBI OLEHUBAHUS 3HAHWUN
NpUBEICHbI B Ta0nuie 4.

Tabmumna 4 — IlepedyeHb KOMIETEHIMM MO AUCIUILIMHE W CHOCOOBI OIICHUBAHMS

3HaHUN
Konx u HaumeHoBaHue Cmoco0
OueHo4HOE CPeACTBO
KOMIIETEHITHN OLICHUBAHUS
Kommiekt KOHTPOJIN nX
OIIK-10 JK3aMeH POIHpPYIOL
MaTepuasoB JUIsl SK3aMeHa

Bcero no Tekymel pabote B ceMecTpe CTyJeHT MOoxkeT HaOpaTh 100 Oasmios,
B TOM YHCJIE:

— pedepar — Bcero 20 6amIoB;

- MpakTU4Yeckue paboTel — Bcero 80 6aIoB.

OueHka 1o 3K3aMeHy MTPOCTABIISIETCS] aBTOMAaTUYECKH, €CIIM CTYAEHT HalOpasl B
TeUeHHH ceMmecTpa He MeHee 60 OamioB M OTYMTAJCS 33 KAKIYI0 KOHTPOJBHYIO
TOYKY. MUHUMAaIbHOE KOJIMYECTBO OAJJIOB MO KaXKJIOMY U3 BUJOB TeKyIIeH paboThI
coctaBisieT 60% OT MAKCUMaJIbHOTO.

OKk3aMeH o aucuumuinHe «MaTtemaTtuka KpunTorpauu» MpPOBOIUTCS 10
pesyibTaTaM palboThl B ceMecTpe. B ciyuae, eciiu mojiyueHHasi B CEMECTpe cymMMma
0aJUIOB HE YCTpauBaeT CTYJEHTA, BO BPEMS CECCUU CTYAEHT UMEET NPaBO MOBBICUTH
UTOTOBYIO OLIEHKY B (hopMe YCTHOTO coOeceqoBaHMsI IO MPUBEIECHHBIM HUXKE
BOITPOCAM.

[IIxkana oLEeHWBAaHMWS 3HAHWM NPU INPOBEICHHHM IMPOMEKYTOUYHOW ATTECTALMHU
npuBeeHa B TabIUIE 5.
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Taomuna 5 —lkana orieHUBaHus 3HAHUI

Cymma 6auioB 3a Bce BUIBI YIeOHOM OueHka o HallMOHAJIBHOM IIKae
JeSITeITbHOCTH 3a4€T/9K3aMEH
0-59 He 3auTeHO0/HEYJOBIETBOPUTEIIHHO
60-73 3a4TeHO0/yAOBIETBOPUTEIHHO
74-89 3a4TeHO/XO0POIIIO0
90-100 3a4TeHO/OTIIMYHO

6.2 JlomamHee 3a1aHne
JlomariHee 3agaHue He MPeyCMOTPEHO.

6.3 Tembl 1J1s1 pedpepaToB (Mpe3eHTAIMIA) — MHAMBHAYAJbHOE 3a1aHHE

1. Teopema Kyka

2. OcHoBHbie NP-niosiHbI€ 331241

3. NP-nosnsbI€ 33241 B TEOPUU KOAUPOBAHUS

4. 3anaya 00 ynakoBKe proK3aka

5. MeTobl BEIYMCIIEHUS TUCKPETHBIX JJOrapu(MoB

6. AJITOPUTMBI HA SJTTUNTUYECKUX KPUBBIX

7. [IpocTeie uncna u "ocHoBHas" TeopeMa apuhMETHKH.

8. [lonHas 1 IpUBENEHHAs CUCTEMBI BBIUETOB.

9. Teopema Ditniepa u Teopema Pepma.

10.  Anroputm EBknmpa.

11. BuHapHbIi anrOPUTM BO3BEICHHUS B CTEIECHbD.

12.  Kwuraiickas Teopema 00 ocTaTkax.

13. KBagpaTuyHbI€ BHIUETHI

14. Meroa npoOHBIX JCJICHUI.

15. Kpurepuit BunbcoHa.

16. Tect JIykaca.

17.  Anroput™m Konsaruna-Ilomepanca.

18.  JleTepMUHUCTHYECKHE U BEPOATHOCTHBIE TECTHI HA MIPOCTOTY.
19. Tect Conoses-IlITpaccena.

20. Tect Pabuna-Mumnepa.

21. IloctpoeHue GOJIBIIUX MPOCTHIX YUCET

22. 3agaya ¢akTOopU3allUd COCTABHOTO YHUCIIA.

23.  (P-1)-meton Ilonnapna.

24. Po-meron ITonnapna.

25. @akTopu3alus YUCEeII C TOMOIIBI0 KBAIPATUYHOIO PEIIETa.
26. OCHOBHBIE NOHATHUS TEOPUH CIOKHOCTH.

27. JlerepMuHUpOBaHHBIE MallIMHbI ThIOpUHTA U KJ1acc 3aAad P.



28.
29.
30.
31.
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HenerepMmunupoBanHbie anroputmel U Kiacc 3aaad NP.
[TonuuomuanbHast cBOAMMOCTh U NP-mosiHbIe 3aga4un.

MeTozbl TEOpUHU CIIOKHOCTH B KpUNITOTpaduu.

JleTepMUHUCTHYECKHE TECThl Ha MPOCTOTY. MeTo I IPOOHBIXACICHUH.

Kpurepuit Bunscona. Tect Jlykaca. Anroputm Konsiruna-ITomepanca.

32.
33.
34.
35.
36.
37.

[TocTpoenue 6OIBIINX MPOCTHIX YHCEI

bunapHbI anrOpuT™M BO3BEICHHUS B CTEIICHbD.

Kuraiickas Teopema 00 ocTaTkax.

KBaznpaTuuHble BHIYETHI

OcHoBHbIE TpeOOBaHUSI K IIUDpaM.

CosepiieHHble mUQpel. be3yca0BHO CTOMKHE U IPAKTUYECKH CTOMKHE

mupbl. M306ITOYHOCTD SA3bIKA U PACCTOSIHIE €TUHCTBEHHOCTH.

38.
39.
40.
41.
42.
43.

[lepexon o cranaapTHOro 0a3nca KOHEYHOTO MOJIS K HOPMAJIbHOMY.
['pynra Toyek dIMNTUYECKOU KPUBOMU.

TecTtrpoBanre HENPUBOAUMOCTH MHOTOWIEHA HAJI KOHEYHBIM MOJIEM.
ANTOpUTMBI YMHOKEHHS B KOHEYHOM I10JIE.

beicTpOo€e BO3BEZCHUE B CTEIIEHb B KOHEYHOM I10JIE.

BeposATHOCTHBIE aNrOpUTMBI IPOBEPKH YHUCJIA HA MPOCTOTY. AJITOPUTM

Conoges - llItpaccena. Anroputm AKS (ArpaBana — Kaitana — Caxensi).

44. IloctpoeHue aJIrOPUTMOB MIPOBEPKHU YHCEI HA IPOCTOTY.

45. CumBonbl Jlexanapa. Anroput™m RSA. CumBonsl Skobu. 3akoH
B3aUMHOCTH.

46. OCHOBBI KBAaHTOBOU KpHUIITOrpaduu.

6.4 OueHouyHbIe CpPeaCTBA ISl CAMOCTOATEILHOM PadOThI U TEKYyLIero

KOHTPOJISA YCIIEBAEMOCTH

Tema 1 (Jlunetinvie npocmpancmea Hao KOHEUHbIM NOLEM)

ba3zoBeie TecThl (BEIOOP 0HOTO U3 4 BAPHAHTOB)

1.

Yr10 Takoe KOHEUHOE 110J1e?

a) MHO>€eCTBO BCEX JICHCTBUTEIIbHBIX YHUCEI.

b) MHOkecTBO BCeX KOMIUIEKCHBIX YUCE.
¢) MHOXeCTBO C KOHEUHBIM YHCIIOM 3JIEMEHTOB, TJI€ OINpEACICHBI ONepaIiuu

CJIOYKEHUSI, BBIYMTAHKS, YMHOKCHUS U JICJICHUS.
d) MHOeCTBO BCeX IEIbIX YUCe].

OTtBeT: ¢)

2. Yro Takoe 6a3uc IMHEWHOTO MPOCTPAHCTBA?

a)

MunuMaabHOE MHOZKECTBO JIMHEHHO HE3aBUCHUMBbIX BCKTOPOB,

MOPOKAAIIUX ITPOCTPAHCTBO.
b) MaxkcruManbHOE MHOXKECTBO JIMHEHMHO 3aBUCHMBIX BCKTOPOB.
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¢) Jlto60e MHOKECTBO BEKTOPOB.

d) MHOkeCTBO BCEX BEKTOPOB IMPOCTPAHCTBA.
OtBeT: a)

3. Yro Takoe mopoxaaroiias Marpura’?

a) Matpu1ia, CTpOKH KOTOpOi 00pa3yroT 0a3uc JMHEHHOT0 MPOCTPAHCTBA.

b) Marpuria, cTonO1I6I KOTOPOH 00pa3yroT 0a3ucC IMHEWHOTO MTPOCTPAHCTBA.

¢) Marpuria, kKoTOpast He UMEeT 0OpaTHOM.

d) Matpuua, cocrosiimas u3 HyJeu.

OtBeT: b)

4. Yro nmenaet pacliMpeHHbIN anroputm EBkiuaa?

a) Haxonut HanOobIInuid OO AETUTEINb IBYX YUCE].

b) HaxoauT HanMeHbliee 06111ee KpaTHOE ABYX UMCEN.

¢) Pemaer cuctembl TMHENHBIX YPAaBHEHHIA.

d) Haxonut oOpaTHBIi 3JIEMEHT B TOJIE.

OTtBerT: a)

TecThl MOBBIIEHHOTO YPOBHS (BCTaBUTh MPOIYIIEHHBIM TEPMUH )

1. Konewunoe mnone F q comepxur q = 3JIEMEHTOB.
OtBet: p”n, rae p — MPOCTOE YUCIIO, N — HATYyPaJIbHOE YHCIIO.

2. ba3uc IHMHEMHOrO NPOCTPAaHCTBA — 3TO MHUHHUMAJIBHOE MHOKECTBO

BEKTOPOB, MOPOKIAOLTUX IPOCTPAHCTBO.
OTBeT: TMHENHO HE3aBUCUMBIX.

3. Pacmupenssiid anroput™ EBKiIKMaa N03BOJISIET HANTH IBYX YHCEI.
OTBeT: HAUOOJIBIINI OOIIMI NEIUTED.

4. Jns HaxoxaeHus oOpaTtHoro 3nemenTa B nojie F p ucnonesyercs
aJICOPUTM EBxnmuna.
OTBeT: pacHIMpEeHHbIN.

TecTbl BBICOKOTO YPOBHSI (HanmucaTh GOpMyJTy WIH ONpeeICHHE)

1. 3anummre GpopMyity I HAXOXKIAEHUS 00paTHOTO 37eMenTa a™(-1) B moste
Fp Cc UCIIOJIb30BAaHUEM pacCIIMPEHHOIO aJaropurma EBxnupa.
OtBet: a * a™(-1) = 1 (mod p).

2. Jlalite ompejeneHHe JTUHEHHOTO MPOCTPAHCTBA HAJ KOHEYHBIM IMOJIEM.
OtBer: JluHeliHOE MPOCTPAHCTBO HaJ KOHEYHbIM mojeM F q — 3To MHOXecCTBO
BEKTOPOB, 3aMKHYTO€ OTHOCHUTEIBHO ONEpalMil CIOXKEHUS M YMHOXKEHHS Ha
AJIEMEHTHI OJIS, YAOBJIETBOPSIOIIEE AKCHOMaM JIMHEHHOTO IPOCTPAHCTBA.

3. 3anummre dopmyny s HaxoxaeHus HOJl nByx uumcen a mu b ¢
HCIIOJIb30BaHUEM aNropuT™Ma EBxinpa.

Otset: HO/I(a, b) = HOJI(b, a mod b).
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3amumute hopmyny Juist pacuiupenus npocroro nons F p no nons F_{p”n}.
Otset: F_{p"n} =F p[x]/ (f(x)), rae f(x) — HeNpUBOAUMBIN MHOTOWIEH CTETICHU
nHag F p.

Tema 2 (Ilpumenenue npocmolx uucen 8 Kpunmozpagui)
bazoBsie TecThI (BBIOOP OHOTO U3 4 BApUAHTOB)
1. Kakoil airopuT™ UCIOJIb3y€ETCs 151 IPOBEPKHU YHCEI HA IPOCTOTY?
a) Anroput™m EBKinpa.
b) Tect Munnepa-Pabuna.
¢) Anroput™m droiiaa.
d) Anroputm JIeHKCTpHI.
OtBeT: b)
2. Yro Takoe 3agayda (akTopuzaumn?
a) Haxoxxnenne HanOobIero 001ero AeIuTeNs IByX YHCed.
b) Paznoxxenue yncna Ha MPOCTbIE MHOXKUTEIIH.
¢) Haxoxnenune o6paTHOrO 37€MeHTa B MOJIE.
d) Pemenue cuctemMbl TMHEWMHBIX YpaBHEHUM.
OtBeT: b)
3. Kakoil anaroputm wucCHosib3yercss Uisi TeHepaluu OOJbIIMX MPOCTHIX
qgucen?
a) Anroput™m EBKinpa.
b) Pemero DpaTocdena.
¢) Anroputm duddu-Xemnnmana.
d) Anroputm RSA.
OtBeT: b)
4. Yto Takoe JUCKPETHBIN Jorapudm?
a) Jlorapudm oT 1eMCTBUTENBHOTO YKCTIA.
b) Jlorapum oT KOMITIIEKCHOTO YHUCIA.
¢) Jlorapudm B KOHEUHOM I10JI€ WJIH TPYIIIIE.
d) Jlorapucdm oT MaTpPUIIBL.

OTBeT: ¢)

TecThl MOBBIIEHHOTO YPOBHS (BCTABUTH MPOIYIIEHHBIM TEPMUH )

1. Anroputm UCIIOJIb3YETCs 17151 TPOBEPKH YKCEI HA TIPOCTOTY.
OtBet: Munnepa-Pabuna.

2. 3anaua 3aKJIIOYAETCS B PA3JOKEHMHM YHCIAa Ha IPOCTHIE
MHOKHUTEIIH.
OtBer: (pakTopuzaum.

3. HuckpetHbiii jorapudm snemenra g*x = h (mod p) — 310

OTtBeT: X.
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4. Anroput™m UCIIOJB3YETCSl sl TeHepanuu OOJbIIUX MPOCTHIX
YUCEel.
OtBeT: pemieto DpaTtocdeHa.

TecThl BBICOKOTO YpOBHS (Hanucath (hopmMysTy WK OTIPEIeTICHUE)

1. 3anummre Qopmylny mIs 3aAad4d JUCKPETHOTO JOrapu(MUpPOBAHUS B
rpynmne Z_p™*.

OtBet: g"x = h (mod p), Tie g — oOpa3yromnuii 37eMeHT, h — 3JIeMeHT TrpyIIbI, X
— UCKOMBIM IUCKPETHBIH JIorapudm.

2. JlaniTe OIPENICIIEHUE IIPOCTOTO YyHca.
OtBer: IIpocToe uncno — 3TO HaTypaldbHOE YMcio, Oosbllee 1, KOTopoe AeauTCs
TOJIbKO Ha 1 1 Ha camo ceO.

3. 3anummre dopmyny s HaxoxaeHus HOJl nByx uyucen a mu b ¢
WCIIOJIh30BaHUEM aNropuT™Ma EBximna.
Otset: HO/I(a, b) = HO/I(b, a mod b).

3anummre hopmyiy A paciuupenus npoctoro nois F p no nmons F_{p”n}.
Otset: F_{p"n} =F p[x]/ (f(x)), rae f(x) — HENpUBOAUMBIN MHOTOWIEH CTETICHU
nHag F p.

Tema 3 (/fuckpemnoe noeapugpmuposanue u I1CII)

bazoBsie TecThI (BBIOOP OHOTO U3 4 BApUAHTOB)

1. Yro Ttakoe ncepnociayyaitHas nocieaoateabHOCTh (ITCIT)?

a) [locnenoBaTenbHOCTD, KOTOpAsk MOJHOCTHIO CIyYaiiHa.

b) [locnenoBarenbHOCTh, KOTOpPAsl BBITJSIUT CIAy4yalHOM, HO T€HEpUPYETCs
JETEPMUHUPOBAHHO.

¢) [locnenoBaTenbHOCTD, KOTOpPast BCEr1a MOBTOPSETCA.

d) TIlocnepoBaTenbHOCTh, KOTOpas HE MCHOJb3YeTCd B KpunTorpaduu.
OtBeT: b)

2. Kakoit anroput™ ucnonb3yercs ais revepauun [TCIT?

a) Anroput™m EBKinpa.

b) JIunetinbiit peructp capura (LFSR).

¢) Anroput™ duddu-Xenimana.

d) Anroputm RSA.
OtBeT: b)

3. UYrto Takoe nUCKpeTHBIN Jorapupm?

a) Jlorapum oT 1eMUCTBUTENHHOTO YKCTIA.

b) Jlorapudm oT KOMITIIEKCHOTO YHUCIA.

c¢) Jlorapudm B KOHEUHOM I10JI€ WU TPYIIIIE.

d) Jlorapudm oT MaTpuIIbL.
OTBeT: C)



15

4. Kakoil anropuT™M HCHONB3YETCS Uil PELICHHs 3aJa4d JHCKPETHOTO
norapuMupoBaHus?

a) Anroput™m EBkinpa.

b) AAropuT™ "TUTaHTCKHUX 1IaroB — MaJIbIX I1aroB".

¢) Anroputm ®noiiza.

d) Anroputm JIeHKCTpHI.
OtBeT: b)

TecThl MOBBIIIEHHOTO YPOBHS (BCTABUTH MPOIYIIICHHBIM TEPMUH )

1. TlceBmocmyuaiinas MOCJIeIOBATEILHOCTh TCHEPUPYETCSI C
UCII0JIb30BaHUEM perucTpa caBura.

OTBeT: IMHEHHOTO.

2. 3apgada 3aKJII0YaeTCsl B HAXO0XKJICHUM II0Ka3aTeNsl CTSIIEHH X B
ypaBHeHuu g"°x = h (mod p).
OTBeT: TUCKPETHOTO JIoTapu(PMUPOBAHHS.

3. Anroputrm UCTIONB3YETCs JJIsl PEIIeHUs] 3aJadyd JUCKPETHOTO
JorapupMUpPOBAHHUSL.
OTBeT: "TMTaHTCKHUX IIaroB — MaJbIX IIaros".

4. TlceBmocnyuaifHble IOCJIEIOBATEILHOCTH HCHOJB3YIOTCS B
mudpax.
OTBeT: NOTOKOBHIX.

TecThl BBICOKOTO YPOBHS (Hanucath (hopmMysTy WK OTIPEIeTICHUE)

1. 3anummure bopmymy TUTSt reHepauuu NICEBAOCTYYANHOMN
MOCJIEIOBAaTEILbHOCTH C HCIIOJb30BaHUEM JuHelHoro peructpa casura (LFSR).
OrBer: s n=c 1 *s {n-1} +c 2 *s {n2} +..+ck*s {nk}, tneci—
KO PUIIUEHTBI, S 1 — OUTHI MOCIET0BATEILHOCTH.

2. Jaiite onpeAciacHue MICEBAOCITYYaHON MOCJIETI0BATEIBHOCTH.
Otser: [IceBnocnyyaiinas MoCiaeA0BATENLHOCTh — 3TO MOCIEI0BATEIbHOCTD YHCET,
KOTOpasi  BBITJISLAUT — CIy4YalHOW, HO TEHEpPUPYETCs  JIETEPMHUHUPOBAHHBIM
AITOPUTMOM.

3. 3anumure Qopmyny ajs 3aJadyd AUCKPETHOrO Jorapu(@mMupoBaHus B
rpymre Z_ p™E.

OtBeT: g”"x = h (mod p), rne g — o0pa3yromuii 3eMeHT, h — 3J€MEeHT TpyIIIbI, X
— WCKOMBIM TUCKPETHBIN JIorapudm.

4. 3anummrte GopMyITy JJIs HAXOKIEHUS 00paTHOTo 3eMenTa a™(-1) B moste
Fp Cc UCIIOJIB30BAaHUEM pacIIMPEHHOIO aJaropurma EBxnupa.
OtBet: a * a™(-1) = 1 (mod p).
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6.5 Bonipocs! 11 NOATOTOBKH K IK3aMeHYy

1. Omnpenenenue smHeitHOTO TpocTpaHcTBa (JIII) Ham monem. Ilpumepnr
JIMHEWHBIX MTPOCTPAHCTB?

2. Omnpenenenne nuHeHHOW KomOuHanmu BektopoB JIII.  JluneiiHo
3aBUCUMBIE U JIMHEWHO HE3aBHCHUMbIE CHCTEMBI BEKTOPOB?

3. Omnpenenenue 6azuca m pasmepnoctu JIII. Paznoxxkenme Bektopa 1o
6azucy. Hucno 6a3uCHBIX BEKTOPOB M KOJMUECTBO 0a3ucoB B Ln?

4. BrlpaxxeHue pe3yJIbTaTOB JUHEHHBIX ONEPALMA HaJl BEKTOpaMu B Oazuce.
OcHoBHbIEe TeopeMbl 0 0a3uce. Kanonnueckuii 6azuc?
[lepexon ot ogHOrO 6a3uca k Apyromy. Marpuua nepexona?
Haxosxnenue 6a3uca cucteMbl BEKTOPOB?

N oW

8. OmnpeneneHue JHHEMHOrO  MOANPOCTpPaHCTBA. Ero  pasMepHOCTS.
[IpuMepsl TMHERHBIX TOANPOCTPAHCTB?

9. JluneitHass 00070YKa CHUCTEMBI BEKTOPOB KaK IMOIIPOCTPAaHCTBO. Ero
0a3uc 1 pa3MepHOCTH?

10. U3omopdhu3m JIMHEHHBIX TOAMNPOCTPAHCTB?

11. Pemienue cuctembl TMHEHHBIX OJHOPOAHBIX ypaBHeHUH. O0111ee pelieHre
CUCTEMBI?

12. IIpoctpancTBa co CKaJIAPHBIM IIPOU3BEICHUEM. I'eomerpus
pocTpaHcTBa?

13. OpToroHajihple =~ ¥  OPTOHOPMHUPOBAHHBIE  CUCTEMBI  BEKTOPOB.
OpToroHanbHBIE W  OPTOHOPMHUPOBAaHHBIM Oa3uc. BelpakeHHe CKaJIsPHOTO
poU3BEJCHUS: B Oa3uce; B OpPTOHOPMUPOBAHHOM Oazuce?

14. TIpouecc oproronanuzanuu ['pamma-IlImunara?

15. OproronanbHO€ JONOJHEHUE K JUHEWHOMY MOANPOCTPAHCTBY E€BKIMAOBA
pOCTpPaHCTBA?

16. JIu"eitHOe MPOCTPaHCTBO HaJ KOHEYHBIM rosieM X. [IpoctpancrBo Q=Xn;
€ro pa3MepHOCTh U MOITHOCTh?

17. IlongnpoctpanctBa mpoctpanctBa Q. Ilopoxnaromiass u mnpoBepoyHas
maTpuilbl. Ux kaHoHM4eckue hopmbl?

18. Anroputm OBICTPOTO BO3BEICHHS B CTEIICHB?

19. Onpenenenue u cBOMCTBA PyHKIIMH Diiyepa’?

20. ITpuBeaeHHast cucTeMa BHIYETOB?

21. Teopema @epma u Diinepa. Ux npumeHeHue?

22. Paznuunble (OpMBI pacCIIMPEHHOTO alroputMa EBKiHIa B KOJbIE LEIBIX
qgucen?

23. Pactmupennsiit anroput™ EBkiuaa B kojblie Zn. Berauciaenue oOpaTHOTO
AIeMEeHTa?

24. PacluupeHHbI  airoput™M EBKIMIa JJisi MHOTOWICHOB: HaJ IMOJEM
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pallMOHAJIBHBIX YHUCEN; HaJ KOHEYHBIM ToJieM Zp?

25. O6uiee onpeaenenne koneunoro noiis (o Mamya). IlpocTteie momns?

26. Anre6pandeckre CBONCTBA KOHEYHBIX MOJIEH?

27. Onpezenenue NPUMUTUBHOTO 3JIEMEHTAa KOHEUHOro mnosjs. Teopema ero
CyILIECTBOBAHUS?

28. Xapaktep koHeuHoro mnoJig. Yucna moss. CTeneHb CyMMBI 3JIEMEHTOB
noJsi?

29. OcHOBHasl TeopeMa TEOPUU KOHEUHBIX MoJsiell. KoamdyecTBO 31eMEeHTOB
noJist?

30. Pacuupenue noseit ¢ moMONIbI0 HEMPUBOAUMOTO MHOTOUJIEHA?

31. [IpuMUTUBHBIN 3JIEMEHT U MPUMHUTUBHBIA MHOTOWIEH mojist GF(pm)?

32. CTpyKTypa KOHEYHOTO TOJIsI?

33. Apucdmernka koHewyHoro mnons. Omepamus ymHOkeHus. Ilporemypa
xtime?

34. Ctpykrypa nonei: GF(p2); GF(pm)?

35. KomuectBo mipocThix uncen? HepaBenctBo YelOrwimera? Yuncna depma?
Uucna MepceHHbl?

36. JleTepMUHUPOBAHHBIE M BEPOSITHOCTHBIE TECThl MPOBEPKH YHCEN Ha
pocToTy?

37. Kputepuit Bunbcona. [TonnHoMuanbHbiii TeCT?

38. Tect ®epma. [IceBnonpocteie uncina. Yucna Kapmaiikia?

39. TecT «ucnpITaHUE KBAIPATHBIM KOPHEM»?

40. Paznuunble BapuaHThl Tecta Muiiepa-PabuHaAnroputMbel reHepaiuu
MPOCTBIX YUCEN C 3aJaHHON Pa3psAIHOCTbIO?

41. Teopema IlokIMHITOHAa W €€ MPUMEHEHUE MJIS TEHEepaluu MPOCThIX
yucen?

42. Anroputm Maypepa renepanuu mpocThIX YUCEN?

43. 3agava pakTopuzaruu yncesn. MeTo mpoOHBIX AETCHHIA?

44. Anroput™m BbluucaeHus [[n]?

45. Meton depma ¢akropuzaiuu yucen?

46. p-meton [lonmnapaa dhakropusanuu yncen?

47. (p-1) — meton [Momnmapma paxropusarum ancen?

48. Onpenenenue JUCKPETHOTO noropudpma B LHUKIINYECKON
MyJIbTUIUIMKATUBHOM  rpymme.  YcioBue  ero  cymecrBoBanus.  Ciywai
HEEJIMHCTBEHHOCTU?

49. p-metop Ilonnapaa BeIYKMCIEHUS TUCKPETHOTO Jorapudma’?

50. Beruucnenne nuckpetHoro Jsorapupma c¢ nomompbio KTO (Meron
Heuaena)?

51. Anroputm «baby-step»?
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52. llIndp Bepunama?

53. I'enepatopsl niceBaocnydaitupix uncen (I1CH)?

54. Anroputm RC4?

55. Anroputm RSA. I'enepatop IICY Ha ocHoBe RSA?
56. Jlatunku M-nociaeaoBaTeIbHOCTEH?

57. Tect «cTomnKa KHUI»?

6.6 TemaTuka u coaep:kaHue KypcoBOIo MPOeKTa

KypcoBoii MpoeKT He MpelyCMOTPEH.
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7 Y4eOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOEe O0ecneyeHne JUCHUIIIUHbI

7.1 PekoMeHayemasi JIUTEpaTypa

Ocnoenas numepamypa

1. Jle3a E. W. Beenenue B kpunrorpadu: TeopeTHKO-4MCIOBbIE OCHOBBI
3ammThl HQOpManmu. YueOHoe mocooume. M3a. crepeorun. — M.: JIEHAH/I,
2022. — 376 c¢. — Pexxum noctyna: https://coollib.cc/b/616620-elena-ivanovna-deza-

vvedenie-v-kriptografiyu-teoretiko-chislovyie-osnovyi-zaschityi-informatsii . (/lara
obparmenus 26.08.2024).

2. MapteiHoB JI. M. AnreOpa u Teopust yucen s Kpuntorpaduu : yaeOHoe
noco6ue / JI. M. Maptbinos. — Canktll IletepOypr : Jlans, 2020. — 456 c. : wi1. —

Pexxum JOCTyTIA: https://www.researchegate.net/profile/Leonid-
Martynov/publication/343787756 _Algebra_and Number Theory for Cryptograph
y_in_Russian/links/61813¢c85a767a03c14e56287/Algebra-and-Number-Theory-for-
Cryptography-in-Russian.pdf . ([laTa obpamenus 26.08.2024).

3. Panrees C.M. Marematuueckue METOJBI  3alIUTHl  HWH(OpPMALUU
[DnexTpoHHBIN pecypc]: DnextponHoe yuebd. mocodue/ C.M. PaneeB. YnpsiHOBCK:
Yal'y, 2018. 1 CD-R. Ne roc. peructpauun — 0321901084. [DnextpoHHBII pecypc]
— Pexum J0CTyTa: https://www.ulsu.ru/media/documents/

PaneeB_C.M. Maremarnueckre MeTosbl_3amuthl_uHpopManuu.pdf. ([Jara
oOparteHust: 26.08.2024).

Jlononnumenvnan 1umepamypa

1. MaremaTudeckue OCHOBBI KpUTITOTPa(UU : TEKCTHI JISKITHI JIsl CTYICHTOB
cneruansHoctn 1-98 01 03 «lIporpammuoe oOecnieuenne HHPOPMAITMOHHOMN
0e301macHOCTH MOOMIBHBIX cHcTem» / aBT.-cocT. E. WM. JloBeHenkas. — MMHCK:

BI'TY, 2019. — 171 c¢. [DnektpoHHeii pecypc]: Pexum gocrymna:
https://elib.belstu.by/bitstream/123456789/31285/1/Loveneckaja_matematicheskie _
osnovy_kriptografii.pdf?ysclid=m7i2jvcq4d411197836 . ([ara  oOpaieHus:
26.08.2024).

Y4eOHo-MeTOAUYECKHEe MATEPHAJIBI U IIOCO0USs

1. 3akyTtHbiil A.C. Marematuka KpunTorpaduu: METOIMYECKUE YKa3aHUS
K JabopaTopHO-MpakTHUYeCKUM pabotam [DnextponHbli pecypc] — URL:
https://3kl.dontu.ru/course/. Pexxum poctyma: mjisi aBTOpU3. IOJIb30BaTENCH. —
TekcT: anexTponHsii. ([lara oOparmenus 26.08.2024).
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7.2 ba3bl JAHHBIX, 3JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI,
HHGOPMALIMOHHO-CIIPABOYHbIE  TIOUCKOBBIE CHCTEMBbI

1. Hayunas 6u6nmorexa Jonl TV : obpunmanbHbii caidT.— AmueBck. —URL:
library.dstu.education.— TeKCT : 2JIEKTPOHHBIM.

2. Hayuno-texnuueckass oubmuorexka BI'TY um. IlyxoBa : oduimanbHblii
caiit. — benropon. — URL: http://ntb.bstu.ru/jirbis2/ .— TekcT : 3MeKTpOHHBIH.

3. KoHCynbTaHT CTyZ€HTA : 3JIEKTPOHHO-OMOIMOoTeUHasi cucreMa.— MOCKBa.
— URL: http://www.studentlibrary.ru/cgi-bin/mb4x .— TeKcT : 37eKTPOHHBIA.

4. VYHuBepcuTeTckas OuOIMOTEKa OHJIAWH: AJIEKTPOHHO-OMOIUOTEUHAS
cuctrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red .— Texkct

BJICKTPOHHBIMN.

5. IPR BOOKS : snmexktponHO0-OnMOmoTeyHass cuctema.—KpacHOropck. —
URL: http://www.iprbookshop.ru/ . —TeKcT : 37eKTPOHHBI.

6. Caiit xadenpst UCUB http://scs.dstu.education .
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8 MartepuajibHO-TeXHHYECKOe o0ecrevyeHne TUCIUIINHBI

MarepuanbHo-TexHUYECKass 0a3a oOecrneyuBaeT NpPOBEJIEHHE BCEX BHUJOB
JEeSTEIBHOCTH B Mpolecce o0yueHusi, cooTBeTcTByeT TpedoBanusim @I'OC BO.
MarepuanbHO-TEXHUYECKOE 00eCrieYeHHe MPeICTaBICHO B Ta0IUIE 6.

Tabnuia 6 — MaTepuanbHO-TEXHUYECKOE 00CCTICUCHHE

Anpec
(MECTOIOI0KEHUE)
HaunmenoBanmne 000pya0BaHHBIX yU€OHBIX KAOMHETOB
y4eOHBIX
KaOWHETOB
CrieniranbHbIC TTOMEIICHHS:
AyauTtopuu JUisl IPOBEICHUS JICKIIUA: ayn. 207 xopi. 4

Mynemumeoutinas ayoumopus. (60 nocadounwvix mecm),
o0opyoBaHHas CHEIMAM3UPOBAHHON (Y4eOHOI) Mebenbto (mapra
TpexMecTHas — 18 mT., mapta AByxmectHas — 6 mT, cToji— 1 mir.,
nocka ayautopHasi— 1 mt.), yae6Hoe [1K (MoHHTOp + cHCTEMHBII
0JI0K), MyJIbTUMEMITHASI CTOMKA ¢ 000py0BaHUEM — | TIT.,
MIUPOKO(OPMATHBIH FKpaH.

Komnviomepnvie knaccot (22 nocadounvix mecma), 000py10BaHHBIN ayn. 217 xopr. 3
y4eOHOI MeOeITbI0, KOMITBIOTEPAMHU C HEOTPaHUYEHHBIM JIOCTYIIOM K

cetu MHTepHeT, BKitouas goctyn k ObC: aya. 211 xopn. 4
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JIuct cornacosanus PI1J]

PazpaboTan:

CT. IIpenojaBaTelb Kadeapsl
HUHTEJIEKTYalbHbIX CUCTEM U

UH(POPMALIMOHHOM 6€30MacHOCTH

(ZLOJKHOCTB)

HM.o. 3aBenyromero kadenpoit
UHTEJUIEKTYaJIbHBIX CHCTEM H

UHPOPMAIMOHHOHN 6€30IacHOCTH

(HaumeHoBaHue kadenpsi)

IIpotoxon Ne__1 3acenmanwust kadeaps

H.o. nexana daxynpreTa
UH(POPMAITMOHHBIX TEXHOIOIHM
Y aBTOMAaTH3alUHU TIPOU3BOJICTBEHHBIX

IMpOLECCOB!
(HauMeHOoBaHUE (akyybTeTa)

CormnacoBaHo

Ilpencenmarens MeTogUYECKOM

KOMHCCHH I10 CIICHUAJIBHOCTU

10.05.03 MuadopmaiimonHas 6e30macHOCTh

ABTOMAaTHU3UPOBAHHBIX CUCTEM

HaganpHuk yue6HO-METOIUIECKOTO HIEHTPA

=4

A.C. 3akyTHBIU
(®.1.0.)

E.E. buszsnos

77
(nounncs)‘/

(®.1.0.)

ot _27.08. 2024r.

(11011% Chb)

B.B. JIpstukoBa
(®.1.0.)

E.E. bussiHos
(®.H.0))

0O.A. KoBajieHKO

O/IMHUCH)

(®.1.0.)
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JInct n3MeHeHu U JOIIOJTHEHU N

HOMCp HU3MCHCHUSA, 1aTa BHCCCHUA NU3MCHCHHA, HOMCP CTpaHWIbI AJIA

BHECEHUSI U3MEHEHUN

J1O BHECEHM I U3SMEHEHUU: TIOCJIE BHECEHU I U3BMEHEHUMU:

OcHOBaHUE:

[Toanuce JuIa, OTBETCTBCHHOI'O 3@ BHCCCHUC W3MEHECHUM




