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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpro n3yueHus: TUCHMILIHHGI «I[puMeHeHne Teoprn pereToK B KpUNTOrpagum siBIseTcs
OCBOEHHE OOYy4alOIIMMHCS MEPElOBBIX 3HAHMH B O0JACTH TEOPETHYECKOW Kpumrorpaduu, a
UMEHHO BOIIPOCOB, CBSI3aHHBIX C BO3MOYKHOCTBIO Pa3BHUTHUS KJIACCHYECKOH KpunTorpaduu mocie
CO3JJaHUS KBAaHTOBOTO KOMITBIOTEpa (IOCTKBAaHTOBOM KPHUIITOrpadun).

JlucuuiuinHa obecneunBaeT MpHOOpETeHNne 3HAHUKW M YMEHUH B 0OJACTH MCIOJIb30BAaHUS
KPUIITOrpagUyYEeCKUX aarOpUTMOB ISl pEIICHHs 3a1ad 3aluThl MH(OPMAIMH, CHOCOOCTBYET
OCBOCHMIO MPHUHIUIIOB KOPPEKTHOTO MPUMEHEHHSI COBPEMEHHBIX KPUNTOrpadUUeCKUX CPEACTB U
METOJIOB 3aIIUTHl HH)OpPMALIUHL.

3amauaMu OCBOCHMS IUCHMIUIMHBI «[IprMeHeHHe Teopuu pEeHIeTOK B KPUITOTpapum»
SIBIISIFOTCSI:

— mpuoOpeTeHHe HAaBBIKOB aHAJIM3a CIOXKHOCTH W O€30MacHOCTH aJITrOPUTMOB TEOPUHU
PELIETOK;

— OBJIQJICHHE METOJAMHU TEOPUU DEUIETOK A pelleHHs 3a1ad B 00JacTH COBPEMEHHOM
KpUNITOrpaduu.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlaHHas TUCIUITIIMHA OTHOCUTCS K 00s13aTeNIbHON YacTH 00pa30BaTeIbHON IPOTrpaMMBl.

Jlnisi OCBOGHHUSI JAaHHOW AMCUMIUIMHBI OOyYaroIluecs JOJDKHBI BIAJECTh MaTeMaTHUYECKUM
anmaparoM  anreOpbl, JMHEHHOW  anreOpbl, TEOpPUM  AJITOPUTMOB, 3HAaTh  OCHOBHBIE
KpUNTOrpaguuecKue MOHATUS M METOMABI, OCHOBHBIC aireOpanveckue CTPYKTYphl (BEKTOpPHBIC
IPOCTPAHCTBA, KOJIbL]a MHOTOYJICHOB) M MX CBOWCTBA, METOJbl INPEJCTaBICHUS anreOpanyecKux
CTPYKTYp C IIOMOIIBIO CTPYKTYp JaHHBIX, YMEThb OCYLIECTBJIATH MPOTrPAMMHYIO pealu3aliio
U3BECTHBIX AJITOPUTMOB.

JUist yCTIenIHOTO OCBOCHUS TUCIMITIMHEI «[[prMeHeHe TeOpuu PerieToK B KpUITOTrpapum»
el TOJDKHBI MTPeIIIeCTBOBATh CIEAYIOIINE AUCIUIUINHBL:

«Anrebpay;

«JIuneitHas anrebpay;

«Teopust aIropuT™MOBY;

«MeTo1bl MPOrpaMMHUPOBAHUA»;

«AnreOpanueckas alrOpUTMHUKAY;

«MeToabl ¥ Cpe/ICTBa KpUNTOrpaprueCcKOn 3alUThl HH(OPMALIUN.

[Tonyuennbie B kypce «llpuMeHeHue Teopuu pemieTok B KpunTtorpadguu» 3HaHHS
HEOOXOMUMBI Uil H3Y4eHHUs AUCUUIUIMH «MaTeMaTuyeckue MeTOAbl 3alluThl OaHKOBCKOM
uHpopmanun» u «MHpopmanroHHas 6€30MaCHOCTb IEKTPOHHOTO OU3HECAY.

3. [liianupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIJIHHE, COOTHECEHHbIE ¢ MUIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHHS 00pPa30BaTeIbHOI NPOrpaMMBbI

IIporecc u3ydeHus MUCIMILIMHBI HAlIpaBieH Ha (OPMHUPOBAHUE CIETYIONUX KOMITETEHIIUN
B cooTBeTcTBUU ¢ PI'OC BO, OOII BO 1 npruobpeTeHus cieayomumx 3HaH| i, yMEHH, HaBBIKOB U
(unu) ombITa AESITENEHOCTHU:

®opmupyemast NupnkaTop nocTukeHHus Ilepedyenn
KOMIETEeHIUSA KOMTIETeHIIN T MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHust
(ko n popMyaHpPOBKaA) (kox n popMyIHpPOBKA)
Oo6umenpodeccuoHalbHbIE KOMIETEHIIUN
OIIK-3 H-OIIK-3.5 3HaTh:
CrniocoGeH Ha OCHOBaHHUH 3HaeT HeoOXOANMEBIe - COBPEMEHHBIE MAaTEMATHYECKHUE METOIBI




COBOKYITHOCTH MaTeMaTHUYECKHE METO/IbI | MMOCTPOCHUS KPUIITOrpapUSCKIX
MaTeMaTHYECKUX METOJIOB | JUIS PEUICHUS 3214 ITOPUTMOB, OCHOBAaHHBIX Ha TEOPUH
pa3pabaThIBaTh, oOecreveHus 3anuThl PEIIETOK.
00OCHOBBIBATh U WHPOpPMALIUH.
pealli30BbIBATh H-OIIK-3.6 YmeTh:
MPOIIEYPHI PEIICHUS YMeeT npuMeHsTh - aHATM3UPOBATH CIIOKHOCTH U 0€30MaCHOCTh
3a1a4 Npo(heCCUOHANIBHOM | COBOKYIHOCTB KPUITOTPAQUIESCKUX ANTOPUTMOB,
JIeSITETIBHOCTH HEOOXOIUMBIX OCHOBAHHBIX Ha TCOPHH PEILICTOK.
MaTeMaTHYECKUX
METOJIOB JUJISl PELICHUS
3a7a4 oOecreueHHst
3aIIHATH HHPOPMAIIHH.
OIIK-10 H-OIIK-10.5 3HaTh:
CnocobOeH aHanmu3upoBaTh | 3HaTh COBPEMEHHBIC - QITOPUTMBI TIOCTPOCHHUS MPUBEICHHBIX
TEHICHIMN PA3BUTHSI KpHNTOrpaduuecKue 0a3MCOB peIIeTKY;

METOJIOB M CPE/ICTB
Kpurrorpadgudeckoin
3alIUThl HHPOpMAIIHH,
UCIIOJIb30BaTh CPECTBA
KpunTorpahudeckon
3alIUTHl HTHPOPMAIIH TPH
pelleHNH 3a/1a4

ANTOPUTMBI HA OCHOBE
TEOPHH PEIIETOK.

- anroputMBl baban, Xacrana, Koorrepecmura;
- kpunrocuctemy NTRU;
- kpunrocucremy LWE.

H-OIIK-10.6

Brnaneer naBeIkaMu
peanu3anuy aropuTMOB,
B TOM 4HUCIJIC

Buiajgers HaBbIKAMU:

- pa3paboTKu KpUNTorpahuIecKux
aJITOPUTMOB HAa OCHOBE TEOPHH PEIIETOK, C
UCIIOJIb30BaHKueM cpensl Microsoft Visual

poheCcCHOHATBHON KpUnTorpaduuecKux, B Studio.
JeSTeIbHOCTH COBPEMEHHBIX
pOrpaMMHBIX
KOMIUIEKCaX.
OIIK-2.1 OIIK-2.1.4 3Haer:
CriocobeH pa3pabaTeiBaTh | 3HaeT CIIOCOOBI - crioco0bl 3P PeKTUBHON peanu3auu
AIITOPUTMBI, peanusytonme | 3GdexTuBHON IPUMUTHBOB TCOPUH PEIICTOK.
COBPEMEHHBIC peann3alyy aropuTMOB.
MaTEMAaTHYECKUE METOIBI N-OIIK-2.1.2 Bnagers HaBBIKAMM:
3alKUThl HHPOpMAIHN CriocobeH pa3padarhiBaTh | - BEIOOpa U pa3paboTKH KpUNTOrpaduiIecKux
QJITOPUTMBI, QJITOPUTMOB Ha OCHOBE TCOPUH PEIIETOK, C
WCTIONIb3yeMbIE B HCToNIb30BaHueM cpenbl Microsoft Visual
COBpPEMEHHBIX Studio.
MaTeMaTHYSCKUX
METO/Iax 3alUThI
nHpOpMaITUH

4. O0beM, CTPYKTYpPA U cofiep:KaHHe U CHUIIHHbI

OO61as TpyA0eMKOCTh TUCHHUIUIHHBI COCTaBIsIeT 4 3a4eTHhIX equHuIl, 144 akaj. 4acoB.

Ne Tembl (pa3aenbl) -y Buapl yueOHbBIX 3aHSITHIA, DopMbI TEKYLIETO
n/n AMCUMIJIMHBI, 5 BKJIIOYAS CAMOCTOAITETbHYIO KOHTPOJIs
HX coJep:KaHue = padoTy CTy1eHTOB, ycneBaeMoCTH
®) U UX TPYA0EMKOCTh
(B akageMUYeCKHUX Yacax) dopma
KoHTakTHasi paGota | NPOMEKYTOUHON
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ITpuHIIMIEI aHaTK3a 3ananus
1 P 9 4 1 2 CaMOCTOATEIBLHON
CJI0KHOCTH aJIrOPUTMOB
paboTHI
3amaHus s
2 |NP-monHOTa HEKOTOPHIX 3amayu| 9 4 1 2 CaMOCTOSITEIbHON
paboThI
PemeTkn B eBKINIOBOM 3ananus m
3 9 4 1 4 CaMOCTOATEIBLHON
MPOCTPAHCTBE
paboTHI
PenynuposanHslii 110
MuHKOBCKOMY 0a3uc Samanus s
4  |pemetku. Teopema 9 4 8 1 4 CaMOCTOSITETThHON
MWUHKOBCKOTO O BBITYKJIOM paboThI
Tele
3amaHus s
LLL-mpuBeneHnsle 0a3uCh .
5 PHBCI 9 4 8 1 8 CaMOCTOSATEILHON
pCIlICTOK " Uux HpI/IHO)KeHI/IH
paboThI
ATaxu Ha KpunTorpaguyeckue
3amadust g
CHCTEMEI C HCIOJIE30BaHUEM N
6 9 4 8 1 8 CaMOCTOSATEILHON
LLL-mpuBeeHHBIX 0a3KCOB
paboTHI
pelIeToK
ITocTkBanTOBAS
7 |kpunrorpadus Ha OCHOBE 9 8 8 2 8
TEOPHH PEIIETOK
2 |05 335 IK3aMeH
HUTOI'O 32 32 | 10 | 0,5 | 69,5

Conep:xaHue pa3ie0B IMCHUILIHHBI:

Tema 1. IIpyHIMIBI aHAJIM3A CJIOKHOCTH AJITOPUTMOB.

CnoXXHOCTh QJITOPUTMOB M €€ NpakTHueckoe 3HaueHue. [loaxoapl K OLIEHKaM CII0XHOCTH
QITOPUTMOB U BbIUMCIEHUH. Mogenu BbluucieHui. Mepbl cnoxHocTH. CBoiicTBa (DyHKIMH
cnoxkHOCTU. CIIO)KHOCTb B CpEJHEM U CIOXKHOCTb B XYJIIIEM Ciy4yae, HMX 3HAu€HHUE s
kpunrorpaduu. IlonnHoMuanbHas uepapxus.

Tema 2. NP-nojiHOTa HEKOTOPBIX 3a1a4.

NP-nonHOTa 3a/1a4 0 BeIOJIHUMOCTH OyneBo popmyisl, KH®-BbImoaHUMOCTH, 3-BBITOJIHUMOCTH.
Ceenenue 3a7aun 3-BBIIOJTHUMOCTH K 33Jja4e O PIOK3aKe.

Tema 3. PemieTku B éBKJINA0BOM NPOCTPAHCTBE.

[TonsiTve pemeTku B N-MEPHOM EBKJIMJIOBOM IPOCTPAHCTBE, OA3UCHl PEIIETOK M HUX CBOWCTBA,
LIEJIOYMCIIEHHbIE PEeIIETKH U MaTpullbl. CBs3b TEOPUM PELIETOK C TEOPUEH YIMAKOBKH LIApOB B
IIPOCTPAHCTBE.

Tema 4. PenyuupoBannbiii mo MuHkoBckoMy 0a3uc pemerku. Teopema MHMHKOBCKOro o
BBIINIYKJIOM TeJle.

PenynupoBannbiii mo MHHKOBCKOMY 0a3uC pELIETKHM M €ro OCHOBHBIE CBOMCTBA, PEIYKIUSA
pemietok pazmepHoctd 2 u 3. IlocnepnoBartensHele MuHHMMYyMBL. Teopema Opmuta. Teopema
MUHKOBCKOI'O O BBIIIYKJIOM TEIE.

Tema 5. LLL-npuBeaeHHbIe 023MChI pEeIETOK U MX NPHJI0KEHHS.



LLL-npuBenenHbie 0a3uChl PEHIETOK W MX CBOMcTBa. Anroput™m moctpoenus LLL-mpuseneHHBIX
0a3ncoB, orieHKa ero cinoxkHocTu. [Ipunoxenus LLL-puBeaeHHBIX 6a3UCOB PEIIETOK.

Tema 6. ATaku Ha KpunrTorpauyecKkue CHCTeMbl ¢ HcnoJb3oBaHueM LLL-npuBeneHHbIX
0a31MCOB pelIeToK.

Ataka Xacraga Ha kpunrocuctemy RSA. Artaka Jlarapumaca-O[uIbDKKO Ha  paHIEBBIC
KPUIITOCUCTEMBI.

Tema 7. IlocTkBaHTOBas KpUNTOrpagus Ha OCHOBE TEOPUH PELIETOK.

CIO)KHOCTh KBAaHTOBBIX BBIUYMCIICHHW. 3HAYEHUE CO3JaHUs KBAaHTOBOIO KOMIIBIOTEpA IS
COBPEMEHHOM KpunTorpapuu. BerauciantenbHO CIOKHBIC 33Jjauu Il KBAHTOBOTO KOMIIBIOTEpA, X
npuMeHeHue B kpuntorpaguu. IIpoToxosbl KBaHTOBOro pacnpeneneHus kKimoueil. ITpumepst
BBIUMCJIUTENIBHO CIIOKHBIX 3a7ad Ha pemerkax. Kpuntocucrema NTRU. Kpunrocucrema LWE.
Teopema Akrast.

5. Oﬁpa30BaTe.]'[]:.HbIe TEXHOJOI'MHA, B TOM YHUCJI€ TEXHOJOIMM 3JICKTPOHHOI'O Oﬁy‘leHHH H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIuH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06p330BaTeJ1bHOFO npouecca mo TMCHUMIIJINHE

B niporiecce 00y4eHust UCTIONB3YIOTCS CIENYIOIINE 00pa30BaTeIbHBIE TEXHOIOTHH:

AKajieMHYecKas JIeKUHs ¢ JJIeMeHTaAaMH JIeKUHMHU-0eceabl — MOCIeI0BAaTeIbHOE  U3II0-
KEHHE MaTepualla, OCYIIECTBISEMOE MPEUMYIIECTBEHHO B BHAE MOHOJIOTA IIPETOIaBaTelsl.
DneMeHTHI JIeKIIMU-0ecelbl 00eCTIeYrBAIOT KOHTAKT MPEernoAaBarels ¢ ayIuTOprei, 4To 03BOJISET
MPHUBJICKATh BHUMAHHUE CTYACHTOB K HamOoJiee BaXHBIM TEMaM IUCIMIUINHBI, aKTHBHO BOBJICKATh
UX B Y4€OHBII MTPOLIECC, KOHTPOJIUPOBATH TEMIT U3JI0KEHHS y4eOHOT0 MaTepuala B 3aBUCUMOCTH OT
YPOBHS €r0 BOCIIPUSATHS.

Koncynbranum — BujJ y4eOHBIX 3aHSATUH, SBISAIOMIUNACA OJHOM U3 (OPM KOHTPOJIS
CaMOCTOSITENILHOM ~ paboThl  cTyseHTOB. Ha  KOHCymbTamusx 1o Mpockde  CTYACHTOB
paccMaTpuBaIOTCS HauOoJiee CIIOKHBIE MOMEHTBI IPU OCBOCHHMHM MarepHalia JUCIHILTUHBL,
IpernojaBaTellb OTBEYACT HAa BOMPOCHI CTYACHTOB, KOTOPHIE BO3HUKAKT y HHUX B IpoIecce
CaMOCTOSITENILHOM pabOTHI.

Jlaboparopnasi pa6oTa — opranuzaiusi yueOHoi pabOThl ¢ peaTbHBIMU MaTepUATbHBIMU U
WH(MOPMAIIMOHHBIMU  OOBEKTaMH, OJKCIEpPUMEHTalbHas paboTa ¢ aHAJIOTOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

6. IlepeyeHb JIMIEH3MOHHOI0 MW (WJM) CBOOOJHO PACHPOCTPAHAEMOI0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPoliecca MO AUCIUILITUHE UCTIONIB3YIOTCS:

st (POPMUPOBAHUST MATCPUAIOB JIJII TEKYIIETO KOHTPOJS YCIIEBAGMOCTH W TIPOBEACHHS
MIPOMEKYTOUHOM aTTecTaruu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammbl Microsoft Office;

- u3gaTenabckas cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX MNpodeccHOHANBHBIX 0a3 JaHHBIX W HWHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJEHUH 00pa30BaTEeIbLHOIO IpoLecca Mo
AUCHHILINHE (PU He00X0AMMOCTH)

B mponecce OCYICCTBIICHUA 06pa3OBaTCJIBHOFO mnmponecca no JUCHUILNIMHE UCTIOJIb3YOTCA:



- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonnas cucrema «bYKN-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekrpoHHas OubroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnnoreunas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HH(OPMAINMOHHO-TEJIEKOMMYHUKANIUOHHO ceTn «MHTepHeT» (IpPH HEOOXOAMMOCTH),
PeKOMEeHIyeMbIX /1JIsl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHasl JIUTEpaTypa
1. Mypus J[. M. DieMeHTbl TEOpUU CIOKHOCTH BBIUMCICHUN U TEOPUHU PEUIETOK: yueOHOE
nocobue — Spocnasns: UHJNUTO, 2020.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. M. M. T'nyxoB, U. A. Kpyrnos, A. b. Iluukyp, A. B. Uepemymkun BBenenue B
TEOPETUKO-UYHCIOBBIE METO/bl Kpumnrorpaduu: yued. mocobue ans By3oB - CII6., Jlaws,
2011 https://reader.lanbook.com/book/210746
2. Bacunenko O.H. Teoperuko-uncinoBsie alroput™Mel B kpunrtorpadguu — M.: MIITHMO,
2006. https://djvu.online/file/sNt61WMCyYNUMV?ysclid=Ikb4psfOvp660350473
3. AnroputMmsbl: ioctpoenue u ananus. / T. Kopmen, Y. Jletizepcon, P. Pusecrt, K. IlITaiin;
nep. ¢ aari. WM. B. Kpacukosa, H. A. Opexogoii, B. H. Pomanoga - 2-¢ u3z. - M.: Buibsamc,
2012. - 1290 c.
4. Maxosenko E. b. TeopeTnko-4uciioBbIe METOIBI B KpunTorpaduu: y4ed. mocodue s
BY30B - M.: I'entuoc APB, 2006.
https://djvu.online/file/wspDE7XLdTOyo?ysclid=Ikb4r15bw93744713

B) pecypcbl cetH « UHTEpHeT) (IPH HEOOXOAUMOCTH)
1. http://www.latticechallenge.org/ — caiit, Ha KOTOpPOM TMPOXOMAAT COPECBHOBAHUS IO
CIIENYIOIMM HAIIPaBJICHUSM: PELICHUE 3aJad MOUCKA KpaTyaiIlero HEHYJIEBOIO BEKTOpa
pemeTky (Wi JIydnero npuOiIMKeHus K HeMy) Ha Ha0Ope CIIOKHBIX PEIIETOK pa3IuuHON
pa3sMEepHOCTH, MPEATOKEHHBIX OpPraHM3aTOpaMHM COPEBHOBAHUS; OLIEHKAa 3((HEKTUBHOCTH
Pa3IMYHBIX THUIIOB AJTOPUTMOB MOMCKA KpaTyalllero HEHYJEBOTrO BEKTOpa PELeTKU (MIu
Jy4IIero nNpuOMMKEHUS K HEMy) Ha CIOXKHBIX CIydasX CIydalHbIX PpeIIeTOK I10
lNonpamreitny 1 Maiiepy, nosry4aemMsbIX IPU MTOMOIIM MPEIOCTaBICHHOTO OpraHU3aTopaMu
reHepaTopa pelIeToK; PEeIIeHUE 3a1a4 MOMCKA KpaTyalIllero HEHyJIeBOro BEKTOPA PEIIETKH
(unu sy4niero npuOIMKEHUsS K HEMY) B pelleTKaX, MOCTPOEHHBIX Ha MJiealax KpyroBOTro
MHOTowJIeHa; pemenue 3agaun LWE.

9. MaTepHaﬂbHO-TeXHH‘leCKaﬂ 6333, HeoOXoaMMAas JJis OCYHIECTBJICHUA Oﬁpa3OBaTe.ﬂbHOF0
nmpoumecca nmo 1TMCumMIinHe

MaTCpI/IaJ'IBHO-T CXHHUYCCKas 6a3a, HCO6XOIII/IMaH AJid OCYHICCTBJICHUSA 06pa3OBaTeJ'IBHOI‘O
mnmponecca Mo JUCHUIIMHE BKIIIOYACT B CBOM COCTaB CIICIIUAJIbHBIC IIOMCIICHUSA .

— y‘{e6HLIe AyauTOpUuun IJid MpOBCACHUA 3aHITUNU JICKIOIMOHHOI'O THUIIA,

— y‘{e6HLIe aAyJuToOpun Ui MpPOBCIACHUA HaﬁopaTopHBIX pa60T, OCHAIICHHBIC CPpCACTBAMU
BBIUNCIIATEIbHOMN TCXHUKH, C YCTAHOBJICHHBIM IIPOTrpaMMHBIM OGCCHCT-ICHI/ICM MiCI‘OSOft
Visual Studio;

— y‘{e6HLIC AyaAuTOpUHN IJIA MIPOBCACHUA T'PYIIIOBBIX U HHAUBHUAYAJIbHBIX KOHCYJIBT&I.IPIIZ;

— y‘IC6HH€ aYJII/ITOPI/II/I JJISL HpOBC}IeHI/ISI TeKymero KOHTpOJ'If{ nu HpOMe)KYTOLIHOfI aTTeCTaluu,

— TIOMCIICHUS IJIsI CaMOCTOﬂTeHBHOﬁ pa6OTH;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://reader.lanbook.com/book/210746
https://djvu.online/file/sNt61WMCyNUMV?ysclid=lkb4psf0vp660350473
https://djvu.online/file/wspDE7XLdTOyo?ysclid=lkb4r15bw93744713

— [OOMCHICHUA IS XpAaHCHUA H HpO(bI/IHaKTI/ILIeCKOFO 06CJIY)I(I/IB3.HI/I$I TCXHUYCCKUX CPCACTB
00yJeHUsI.
[TomereHuss i1 CaMOCTOSATENILHOW PabOThI OOYYAIOMIMXCS OCHAIECHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOYCHHS K ceTH «VHTepHeT» u oOecledeHHeM J0CTyma K
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa3oBarenbHoM cpeae Apl'Y.

ABTOp(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢pusz.-mat. HayK JA.M. Mypun



IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI
«IIpuMeHeHMe TEOPUH PellIeTOK B KPUNITOrpaduu»

DoH/1 OLIECHOYHBIX CPEACTB
JJ151 IPOBe/IeHUs TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIMHU CTYAE€HTOB
N0 TUCHUILIUHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJIbl,
HCIIO0Jb3YyEMbIE B IIPOLIECCE Telcyluei/i aTrrecranum

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

Bosmooicnvie 3a0anus 011 camocmosimenvrot pabomsl no meme Ne 1 «llpunyunvt ananusa
CILOJICHOCMU ANI2OPUMMOB)

1.

WL N o s W

[Myctb p1(X) u p2(X) — monmHOMBI. [ToKaXkuTe, YTO HEKOTOPBIN MOJUHOM JJISi KKIOTO X
nprHUMaeT 3Hauenue, oospmee P1(P2(X)).
Vpocture dynximio O(1000 n® + n log n + (log n)!%), rae n — mapamerp.

YHpocTute (pyHKIHIO O(Zj(zlk!nk ), TJie N — mapaMerp.
Vnpocrure Gpynkuuro O(1+3+5+...+(2n-1)), rae n — mapamerp.
Yupocture pyakuuto O(1+2+3+...+N), rae N — napamerp.
Vrpocrute pynxumio O(1% +2° +3% +...+n?), rae n — napamerp.

Yopoctute QyHKINIO O(E log n+ (log n)? +1), re n — mapamerp.
n

JHoxaxwute, uto O(const) = O(1).
OreHUTE OUTOBYIO CIIOKHOCTB ONEPALUH CIIOKEHHSI, BRIUUTAHUS, YMHOKCHHUSI U JICTICHHUSI
CTOJIOMKOM.

10. CnipaBenmussl u cooTHomenus 2™ = O (2" u 22" = O (2")?
11. Toxaxxute, uro MHOKecTBa 0(Qg(N)) u W(g(n)) He mepecekaroTcs.

Bozmooicnvie 3a0anus ons camocmosmenvrot pabomst no meme Ne 2 «NP-nonnoma nekomopulx

3a0a4y

1.

o~

[Tokaxkure, uyro Kimacc P, KOTOpBIM paccMaTpUBAETCS KaK MHOXKECTBO SI3BIKOB, 3AMKHYT
OTHOCHUTEJIBHO olepauuil 0ObeAMHEHUs, NepeceueHus, KOHKaTeHalu, JAONOJHEHUs U
3aMblkaHusa KnuHu.

ITokaxxute, yTo Kjacc A3bIKOB NP 3aMKHYT OTHOCHTENIBHO olepauuil oObeIuHEHus,
IepeceveHms, KOHKaTeHaluy, 3aMbikanus Kiman. YTO MOXKHO CKa3aTh O 3aMKHYTOCTH
ksacca NP oTHOCHTENBHO 1ONOIHEHUS?

Jlokaxkute, 9TO 3a7ada O packpacke ocrtaercs NP-mojHOH, Aake eClid OrpaHu4uTh K
YUCIIOM 3, a HauOOJIBIIYIO CTETIEHb KaXKJ0U BEPUIMHbI — YUCIIOM 4.

Joxaxure NP-onHOTY 3a1a4u O KJIMKE, HENOCPEICTBEHHO IPEJCTAaBIIAS BBIYMCICHUS
HMT BMmecTo TOro, yto65! Tpancopmuposats ee u3 3-KH®O-poimoaHuMocTu.
[Tokaxute, yto NP-niosiHa 3amaya pacrno3HaBaHMs CIEAYIOIIETO CBOWMCTBA: PETYIISIPHOE
BbIpa)keHHe 0e3 * He MpeJICTaBIsAeT BCeX LEeMOoYeK HEKOTOPOH (PMKCUPOBAHHOM UIUHBI.
[Tokaxute, yto NP-nosiHa 3amaya pacro3HaBaHMs CIEAYIOIIETO CBOWMCTBA: PETYIISIPHOE
BeIpaskeHue Haj andasurom {0} He mpencrasnseT 0*.

[TocTpoiiTe anropuT™M NOJMHOMHUAIBHOM CII0KHOCTH ISl IPOBEPKH 2-BBIITOJIHUMOCTH.
Joxaxure, uro ecnu NP He paBHO co-NP, To P He paBHO NP.

Hokaxure, uyto sa3plk L momnbii miisi knacca NP Torma m TONBKO TOrja, Korjaa
nononastonmit si3eik UL (e U — yHuBepcasbHBIH S3bIK) TIONMHBIN 11st Kitacca co-NP.



10. [lokaxkuTte, 4TO 3a7ada OINpEACIICHUs TOTO, SBJSETCS JIM TaBTOJIOTUEH naHHas Gopmyna,

SIBJISIETCS OJHOHN B Kitacce co-NP.

Bosmooicnvie 3a0anus ons camocmosmenvroti pabomul no meme Ne 3 «Pewemku 8 eBKIU0080M

NPOCMPAHCMBEe»

1. TIpoectn mpouecc oproroHammsanuu ['pamma-llIMuara Mo OTHOIICHHIO K BEKTOpam
b1=(1,0,0,5),b2=(0,1,0,5),b3=(0,0, 1, 5).

2. Ha mmockoctu pacnosiokeH kBajapar ruiomand 4. Kakoe HamMeEHBbIIEE YKCIIO TOYEK C
[EJIOYUCIICHHBIMUA KOOPJMHATAMH OH COACPKUT?

3. Ha mockoctu pacnosiokeH KBajapaT Iuiomanad 4, cojaepkaiuii He MEHEe CEeMH TOYEK C
[EJOYUCICHHBIMUA KOOpIUHATaMH. J[OKakKuTe, 4YTO OH COACPKHUT POBHO JIEBATH TOYEK C
1IEJI0YMCIICHHBIMH KOOPIMHATAMH.

4. Tlycte pemierka moctpoeHa Ha Bektopax (0, 1), (0, v—2). Jng xakux MPOCTBHIX P Ha
OKPY>KHOCTH pajuyca \/B C LIEHTPOM B Hadaje KOOPJMHAT JIGKUT HE MEHEE YeThIpeX
TOYEK pelIeTKn?

5. Ilyctb pemerka mocrpoena Ha Bektopax (0, 1), (0, +—3). s Kakux OpocThIX p Ha
OKPY>KHOCTH pajuyca \/B C LIEHTPOM B Hadaje KOOPJMHAT JIGKUT HE MECHEE YeThIpeX
TOYEK pelIeTKu?

6. BBIYHCIUTD ONMpeNeNuTeNb PEMIETKH, 0a31UC KOTOPOH CYTh
a)b1=(1,2,3),b2=(5,1,4),b3=(3, 2, 5);
0)b1=(-1,5,4),b2=(3,-2,0), bz=(-1, 3, 6);

B) b1 =(0,2,2),b2=(2,0, 2),b3=(2, 2,0);
r)b1=(1,2,3),b2=(4,5,6),bz=(7,8,9).

7. JloxaxuTe HEPABEHCTBO Ajamapa.

Bosmooicnvie 3a0anus ons camocmosmenvrou pabomsi no meme Ne 4 «Pedyyupogannulii no
Munxoeckomy 6asuc pewemku. Teopema Munkosckozo o 8binyKiom mene»

1.

2.

3.

[Toctpouth npuBeACHHBII 10 MUHKOBCKOMY 0a3UC pEHIETKH, 3alaHHbII 0a3uc KOTOPOii
b1 =1(2,1),b2=(3, 2).

ITocTpouTh NMpuBeaCHHBIN M0 MUHKOBCKOMY 0a3HUC PELIETKH, 3aJJaHHbIH 0a31c KOTOPOi
b:1=(1,0,1,2),b2=(1,-1,20),b3=(1, 2,0, 1).

BbInonHuTE 1a60paToOpHYIO paboTy MO COOTBETCTBYIOIIEH TEME.

Bosmoorcuvie 3adanus 0ns camocmoamenvHou padoomvl no meme Ne 5 «LLL-npusedennvie
Oa3ucvl peuemox u ux NPpUIONCEeHUSLY

1.

2.

3.

IToctpouts LLL-npuBeneHHbIH 0a3uc  pelmeTkd, 3aJaHHbIi  0a3uc  KOTOpoi
b1=1(2,1),b2=(3, 2).

IToctpouts LLL-npuBeneHHbIH 0a3uc  pelmeTkd, 3aJaHHbI  0a3uc  KOTOpo
b:1=(1,0,1,2),b2=(1,-1,2,0),b3=(1, 2,0, 1).

BbInonHuTE 1a60paToOpHYIO paboTy MO COOTBETCTBYIOIEH TEME.

Bosmoorcnuvie  3a0anus  Ons  camocmosmenvHou pabomel no meme Ne 6 «Amaxu Ha
Kpunmozpaguueckue cucmemsl ¢ ucnonvzosanuem LLL-npusedennvix 6a3ucoe peuiemory

1.

2.

Pemuts 3a1a4y 00 ykiaake paHua:

a) {17,24,11,12, 3,21, 15,18, 1, 5}, S = 100;

0) {21, 12,13, 14, 15, 18, 23, 1, 2, 3}, S = 70;

B) {1, 2, 3, 4, 25, 35, 45, 50, 60, 70}, S = 200.

BeimonuuTe 1abopaTtopHbie paboThI 10 COOTBETCTBYIOLIEH TEME.



3agaHus J1ab0paTOPHBIX padoT
JlaGopaTopnast pabora mo teme Ne 4 «PemynupoBaHHbBIA 10 MHHKOBCKOMY 0a3UC pEIIETKH.
TeopemMa MHHKOBCKOTO O BBIIIYKJIOM TEJIE»
PeanuzoBarh nporpamMmy, pealnu3yollyro alrOpUTM MpUBeIeHUS O6a3uca peleTKH.

JlaGopaTtopHnas pabota o Teme Ne 5 «LLL-nipuBeieHHbIe 6a3UChI PEIIETOK U UX MPUITIOKCHHS
PeanuzoBate mnporpammy, peanusyromyto LLL-anroputm mnpuBeneHus Oa3uca peIIETKH.
PeanuzoBath nporpamMmy, reHEpUPYIOIIYI0 Oa3UChl PEIIETOK Pa3IMYHBIX pa3MEPHOCTEH.

Jlaboparopubie paboTel mo Teme Ne6 «ATaku Ha KpunTorpaQuueckue CHCTEMBI C
ucnonb3oBanueM LLL-npuBeaeHHBIX 0a3UCOB PEIIETOK

a) PeamuzoBarh anropuT™M pemieHWs 3amadyd O  prok3ake Ha 0Oaze LLL-amroputma.
[Ipoananu3upoBaTh, NpU KaKUX BXOAHBIX JAaHHBIX aJTOPUTM C HAUOOJBIIEH BEPOSTHOCTHIO
YCIIEITHO 3aBEPIIACTCS.

0) PeanmusoBath anroputm™m, peanusyrommid ataky Xactaga Ha RSA. Ilpoananu3upoBaTb, Npu
KaKuX mapamerpax kpunrocuctembl RSA artaka siisieTcst 3 (HEKTUBHOM.

JlaGopatopubie pabotel 10 Teme Ne 7 «llocTkBaHTOBasi KpUmnTorpadus Ha OCHOBE TEOPHH
pEIeToK»

a) PeanuzoBats kpuntocuctemy NTRU.

0) PeanuzoBars kpunrocucremy LWE.

2. Cnmcox BONPOCOB M (MJ1H) 3aJaHU 1J1s IPOBeeHHs IPOMEKYTOYHOM aTTecTalul

CnHcoK BONIPOCOB K IK3aMEHY:
1. Csa3p Mexnay 3anayeil, si3pIkoM U MammHamu Teropunra. Buasl mamms Teropunra. Bujel
3aJa4: 3a/1a4a ONTUMU3ALMY, 3a]a4a BBIUYMCIICHNS, 3a[]a4a PACIIO3HABAHMUS, CBA3U MEKIy BUJAMU
3az1a4.
2. JlokazarenbcTBO NP-TIOJHOTHI 33714yl BBITIOJHUMOCTH OyJ1eBOM (hOpMYIIBI.
3. JokazarenbcTBO NP-1TOSTHOTHI 3a7a4M BBITOITHUMOCTH OYJI€BOM (OPMYIIbI, HAXOASAIIEHCS B
KH® (NP-nonHoTa 3a1auu BBITOJTHUMOCTH OYJ1eBOI (pOPMYIIBbI ITOJIaraeTcst U3BECTHOM).
4. JloxazarenbctBO  NP-momuHoTel  3amaum  3-BemmosiHuMoctd  (NP-momHoTta  3amaum
BBINOJIHUMOCTH OyJeBOi (hOpMyIIbI IOJIaraeTcsi H3BECTHOI).
5. JlokazarenbcTBO NP-1OTHOTHI 3371241 O PIOK3aKe.
6. Ilponecc oproronanuzanuu ['pamma-llImMuara. OueHka cloKHOCTH.
7. OcHoBHbIEe cBeleHUs O pemerkax. OmnpenenuTens pemeTkd, €ro WHBApUaHTHOCTb
OTHOCHTEJIbHO BbIOOpa Oazuca.
8. Teopema o momonHeHHH BekTopa X = (X1, ..., Xn) U3 Z" 10 Oa3uca eT0UNCIEHHON PEIIETKH
Z"
9. IIpuBenennbpie Mo MUHKOBCKOMY 0a3UCHI PEIIETKH M UX CBOMCTBA.
10. Pemyxmus pemeTok pasmepHocTH 2. AnroputM ["aycca, olieHKa ero ClI0XKHOCTH.
11. TlocnenoBarenbHblE MUHUMYMBI PEILIETOK U UX cBoOMcTBa. Teopema Dpmura.
12. Teopema MUHKOBCKOTO O BBITYKJIOM TEJI€.
13. LLL-mpuBenennsie 6a3uchl pemetku. OmpeneneHne, OCHOBHBIE CBOHCTBa (0e3 TeopeM o
JuinHax BekTopoB LLL-mpuBeneHHoro Oa3uca IO CPaBHEHUIO C JPYIMMU HEHYJIEBBIMU
BEKTOPAMHU PEIIETKH).
14. LLL-npuBenennsie 6azucel pemeTku. OmnpenesneHue, TeopeMbl O JAIUHax BekTopoB LLL-
MPUBEIEHHOTO 0a3Kca Mo CPaBHEHUIO C IPYTUMH HEHYJIEBBIMU BEKTOPAMHU PELETKH.
15. Onenka uyMciaa TOYEK LEIOYMCICHHOW peIIeTKH, Momajaroiux B chepy paamyca R ¢
LEHTPOM B Hauaje KOOpAuHAT B N-MepHOM npocTpaHcTBe. Citydail 60IbII0Tr0 paguyca.



16. Onenka uyMciaa TOYEK LEIOYMCICHHOW peIIeTKH, Momajarmux B chepy paamyca R ¢
LEHTPOM B Hauaje KOOpAuHAT B N-MepHOM mnpocTpaHcTBe. Cirydail Maioro paauyca.

17. Araxa Bunepa Ha kpuntocucremy RSA.

18. Araka Xacrana Ha kpuntocuctemy RSA.

19. Kpunrocucrema Mepkisi-XemiMaHa.

20. OrweHka yucia CBEpXpacTyUIMX U UHHEKTUBHBIX BEKTOPOB.

21. Meron Jlarapmaca-OUIbIKKO pelIeHHs 3a/1a4u O prok3ake. Ciydail pacroioKeHus IeHTpa
cdepbl B TOUKE Havajia KOOPAUHAT.

22. Meron Jlarapmaca-OUIbKKO pelICHUs 3a1a4n 0 prok3ake. Cirydail pacroioKeHus IeHTpa
cthepsl B Touke (1/2, ..., 1/2).

23. BblUMCIUTENBHO CIOXKHBIE 3a7aud Ul KBAHTOBOTO KOMIIBIOTEpA, WX MPHUMEHEHHE B
kpuntorpaduu. [Ipumepsl BHIYUCIUTENBHO CIOKHBIX 33]1a4 HA PelIeTKaX.

24. Kpunrocucrema NTRU.

25. Kpunrocucrema LWE.

3. IlpaBuja BbICTaBJIEHUS] OLIEHKHU HA JK3aMeHe.

B sKk3aMeHanMoHHbIN OMIeT BKIFOYAOTCS JIBa TEOPETUYECKUX Bonpoca. Ha moaroToBky k
OTBETY JAeTcsl He MeHee | akaJeMHUYeCcKOoro Jaca.

Ilo wutoraMm »sK3aMeHa BBICTABISETCA OJHA M3 OLECHOK: «OTIMYHO», «XOPOILOY,
«YHAOBJICTBOPUTECIIBHO» NI «HCYJOBJIICTBOPUTCIIHHO).

Onenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTPUPYET IIyOOKOoe U
IIOJIHOE BJIAZICHUE CO/ICpKAHUEM MaTepHalia U MOHATUHHBIM aIapaToM TEOPUHU PELIETOK; yMEeT
CBA3BIBATH TEOPUIO C NpakTUKOH. CTyOEHT NaeT pa3BEepHYTHIE, NOJIHBIE M YETKHE OTBETHI Ha
BOIIPOCHI IK3aMEHALIMOHHOTO OMJIeTa U JOINOJIHUTEIbHBIE BOIPOCHI, COONIIONAECT JIOTHYECKYIO
II0CJIEI0BATEIBHOCTD IIPU U3JI0KEHUU MaTepuaia. ['paMOTHO UCIIOIB3YeT TEPMUHOIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPHUSIM, HO OTIMYAETCS MEHbIIEH O0OCTOATENbHOCTBIO,
r1yOMHOM, 0OOCHOBAHHOCTBIO U INOJHOTOM. B 0oTBETe MMEIOT MECTO OTIENbHBIE HETOYHOCTU
(HecyllecTBeHHbIE  OMIMOKH), KOTOpble  HUCHPABIAIOTCS  CaMUM  CTYJAEHTOM  IOcie
JIOTIOJTHUTEIBHBIX U (MJIM) YTOUHSIOIIMX BOIIPOCOB 3K3aMEHATOPA.

Onenka «Y10BJEeTBOPHUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM 1aeT HENOCTATOYHO
MOJIHBIC U  IOCJICAOBATCIBHBIC OTBCTBI Ha BOIIPOCHI 3K3aMCHAIITMOHHOI'O ouiera ©
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HO MPH 3TOM JIEMOHCTPUPYET YMEHHE BBIACIUTDH CYLIECTBEHHBIE U
HCCYIICCTBCHHBIC TIPU3HAKM W YCTAHOBUTH TIPUYHUHHO-CICACTBCHHBLIC CBA3H. OTBeTHI
M3JIaraloTCsl ¢ MCIOJIb30BAaHUEM TEPMHUHOJIOTUH TEOPUH PELIETOK, HO IIPU 3TOM JOIYCKAIOTCS
OIIMOKKM B ONPEICIIEHUSAX HEKOTOPHIX OCHOBHBIX MOHATHH, (QOPMYIMPOBKAX MOJOKEHUH,
KOTOpBIE CTYAEHT 3aTpyJHSETCS MCIPaBUTh CaMOCTOATeNbHO. IIpm aprymeHTanuu oTBeTa
CTYACHT HC 000OCHOBBIBAET CBOH CYKACHUA. Ha gactb JOIMOJIHUTCIIBHBIX BOIIPOCOB CTYACHT
3aTpyIHAETCS 1aTh OTBET UJIM 1a€T HEBEPHBIE OTBETHI.

Ounenka «HeynoB/1eTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPbIN 1€MOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIE 3HaHUS; OECHOpPSIOYHO M HEYBEpEHHO H3jaraeT MaTepual; He
YMECT BBIACIATE I''TABHOC U BTOPOCTCIICHHOC, HC YMCCT COCANHATE TCOPETUYCCKUC ITOJIOKCHUA C
NPaKTUKOM; JOMyCKaeT rpyOble OMMOKHN NIPU OMPENETICHNN CYITHOCTH PAaCKPBhIBAEMBIX MOHSATHH,
BCJICACTBHUEC HCIIOHUMAaHHA UX CYHICCTBCHHBIX W HECYIICCTBCHHBLIX IIPHU3HAKOB U CBSI3€I>1; JacT
HETOJIHBIE OTBETHI, JIOTHKA U MOCJIEI0BATEIbHOCTh U3JI0KEHUS KOTOPBIX UMEIOT CYIIECTBEHHBIE
N TPUHIOUIIHAIBHBIC HAPYIICHUA, B OTBETAX OTCYTCTBYIOT BBLIBOJEI. HOHOJ’IHI/ITGJ'IBHBI@ u
YTOYHSIOUIME BOINPOCHI SK3aMEHATOpa HE NPUBOAAT K KOPPEKIUH OTBETOB cTynaeHTa. Ha
OCHOBHYIO YacCTb JOIIOJHUTCIBHBIX BOIIPOCOB CTYIACHT 3aTpyAHACTCA OaTb OTBET HIJIM JACT
HEBEPHBIE OTBETHI.

Onenka «HeynoBIeTBOPUTENBbHO» BBICTABIAETCA TaKXKE CTYACHTY, KOTOPBIH B3sUI
HK3aMEHAIMOHHBIN OMIIET, HO OTKAa3aJcCsl 1aTh HAa HETO OTBET.

10



IIpuniaoxenne Ne 2 k paGoyeii nporpaMmme M CUMIIIMHBI
«IIpuMeHeHMe TEOPUH PellIeTOK B KPUNITOrpaduu»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Y4eOHbIM IUIAaHOM Ha H3ydyeHue AucUMIUIMHBI «lIprMeHeHue Teopuu peleToK B
KpUnTorpaguu» OTBOJUTCS OJUH CEMECTp, IO 3aBEpIIEHUM KOTOPOro B KaueCTBE HTOIOBOIO
KOHTpOJISI MpPEeAyCMOTpeH »J3K3aMeH. B rmpouecce u3yuyeHuss JUCHMIUIMHBL IPOBOJSATCS
nabopaTopHble pabOThI, BBIMOJIHAIOTCS LIECTh JOMAIIHUX 33 JaHHH.

IMpu w3ydyenum gucuuruinHbel «l[IpuMeHeHHe TEOpUM pEUIeTOK B KPUITOrpadum»,
UCIIOJIb3YIOTCS JIEKIIMH, Ja0OpaTOPHbBIE U CaMOCTOATENIbHBIE paOoTh. JlJIs yCIEIHOT0 OCBOCHHUS
JUCHUIIIIMHBI BAaXXHO, YTOOBI 06yqa}omnﬁc;1 yACInI 0COOEHHOE BHHMMAHHE BBIIOJHEHHIO
nabopaTopHbIX paboT. TeopeTnueckre OCHOBBI, HEOOXOAUMBIE JUIs BBIIIOJHEHUS J1aOOPaTOPHBIX
paboT, moapoOHO pPa3dUparOTCs HA JICKIMOHHBIX 3aHATHSAX. OCHOBHAS IENb BBIMOJTHCHUS
7a00paTOpHBIX paboT — gaTh OOyYarOIIMMCS IPEICTaBIEHUE O BO3MOYKHOW MPAKTHYECKOU
JACATCIIBHOCTH IIO pa3pa60TKe IIOCTKBAHTOBBIX KpI/IHTOFpa(i)I/I‘-IGCKI/IX AJIrOpUTMOB HAa OCHOBC
TEOPUM pelIeToK. [ yCHemHoro BBINOJHEHUs J1aOOpaTOPHBIX pabOT HEOOXOIMMO 3HATh U
IIOHUMAaTh JIGKLII/IOHHI)II;'I Marcpuall. HOBTOMy B mnmponecce HU3YyUCHUA JUCIUITIIMNHBI
PEKOMEH/yeTCs PEryjsipHO€ IIOBTOPEHHME NPOWIECHHOIO JICKIMOHHOIO Marepuana, uemy
CIOCOOCTBYIOT ~ pPEryJsIpHblE  3aJaHMs Ul CaMOCTOATENbHOM  paboTel.  Marepuan,
3aKOHCIIEKTHPOBAaHHBIA Ha JIEKIUSAX, HEOOXOAMMO JoMa elle pa3 mnpopadarbiBaTh M HpU
HEOOXOUMOCTH JIOTNOJHITh MH(pOpManueil, MOJydeHHOH Ha KOHCYJIbTALUAX, HMPAKTHUECKUX
3aHATHUAX WIK U3 Y4eOHOH JINTepaTyphbl.

B kxadecTBe 3ajaHuii IS CAMOCTOSTENILHOW paOOThI JOMa 00y4aroUMMes IpeAIaraloTcs
MaTeMaTHYeCKUe WM  [PAKTUYECKHE  YIPaKHEHHs, KOTOpble  JOJDKHBI  IO3BOJMTH
06y‘~IaIOHI€MYC$I JIydli€ U3y4YUTb IMOHATUA U MCTOAbI, IPUMCHACMBIC UM AJId PCIICHUA THUIIOBBIX
3ajjay U3 COOTBETCTBYIOLIMX pAa3/eloB AMCUUIUIMHBL PemieHus 3anad  JODKHBL  OBITh
IoArOTOBJICHBI, 0(1)OpMJI€HI)I U IPCACTABJICHBI B YCTAHOBJICHHBIC CPOKH.

Ilo wroram wu3y4yeHus [AUCHUIUIMHBI OOyyaromuecs CHAlT 53K3aMeH. OK3aMeH
MNPUHHUMACTCA IO 3K3aMCHAIIMOHHBIM 6I/IJ'I€TaM, Ka)K)lI)H\/’I M3 KOTOPBIX BKIKOYACT B ceos JABa
TEOpETUYECKUX Bompoca. Ha caMoCcTOsATENbHYIO IOATOTOBKY K dK3aMEHY BBIAEIAETCS 3 THSA, BO
BpPEMA IMMOATOTOBKHU K 9K3aMCHY IMPECAYCMOTPCHA I'PyHIIOBAsA KOHCYJIbTAal .

OmnbIT nmpenogaBaHusl TUCHMILIMHBI «lIpuMeHeHne Teopuu pemeTok B KpUOTOrpapuu»
TOBOPUT O CJIO)KHOCTU €€ CaMOCTOSATENBHOTO HU3ydeHMs Al OOydaromerocs, HECMOTps Ha
HaJIMYMe JOCTAaTOYHO KAYECTBEHHBIX Y4YEOHBIX IMOCOOMH. DTO CBSA3aHO C HACHIIIEHHOCTHIO
M3y4aeMOro marepuasia U OOJIBIIUM YHUCJIOM JIaDOpaTOpHBIX paboOT, HEOOXOAMMBIX JJIst
nproOpEeTEeHUs] HABBIKOB IMPAKTHMUYECKOTO HCMOJIb30BaHUS M3ydaeMoro matepuana. [lostomy
MOCCUICHUEC BCEX ayAUTOPHBIX 3aHATHH SBISETCS HACTOATEIIHLHO PEKOMCHAYCMBIM.
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