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1. Ilesin 0CBOEGHHUSA AW CIAILINHBI

Lenpro n3yueHus: TUCIMILIHHGI «I[puMeHeHne Teoprn pereToK B KpUnTorpapum siBIseTcs
OCBOCHHME OOYYAIOUIMMHCS TEPEIOBBIX 3HAHWN B OOJACTH TEOPETUYECKOH Kpumrorpaduu, a
MMEHHO BOIIPOCOB, CBSI3aHHBIX C BO3MOXXHOCTBIO PA3BUTHUS KJIACCHUECKOM KpUOTOTpauu IMocie
CO3J1aHUs KBAHTOBOT'O KOMITbIOTEpa (IIOCTKBAHTOBOM KpUNTOrpadu).

JucuumninuHa obecrieunBaeT NMpUoOpeTeHre 3HaAHUM W yMEHUH B 00JacTU HCIOJIb30BaHUS
KpUNTOrpauueckux aaropuTMOB MJIsl pEHIeHHs 3a]ad 3al(uThl MHGOpMAIUHU, CIOCOOCTBYET
OCBOGHUIO MPHUHIIUIIOB KOPPEKTHOTO MPUMEHEHHS COBPEMEHHBIX KPUNTOrpaduyecKux CpencTB U
METOJIOB 3aIIUTH HHPOPMALIHH.

3amauaMu OCBOCHMS IUCHMIUIMHBI «[IprMeHeHHe Teopuu pEHIeTOK B KPUITOTpapum»
ABJISFOTCA:

— npuoOpeTeHHe HaBBIKOB aHAJIM3a CIOXKHOCTH W O€30HMacHOCTH aITOPUTMOB TEOPUHU
PELIETOK;

— OBJIQICHHME METOAAaMHU TEOPUH PEUIETOK /IS peIleHHs 3a1ad B O00JIaCTH COBPEMEHHOM
KpUNTOrpadum.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl
JlaHHast TUCIUIUIMHA OTHOCHUTCS K 0053aTeIbHON 4acTH 00pa30BaTeIbHOM IPOTrPaMMBI.

Jlisi OCBOEGHHMS JAAHHOW IMCLUIUIMHBI OOydyarolluecss JOJDKHBI BJIAJETh MaTeMaTHUECKUM
ammaparoM — anreOpbl, JHHEWHOW  anreOpbl, TEOpPUHM  AITOPUTMOB, 3HAThb  OCHOBHBIC
KpUNTOrpaguueckue MOHATUS M METOAbl, OCHOBHBbIE ajredpandeckue CTPYKTYpbl (BEKTOpPHBIE
IIPOCTPAHCTBA, KOJbI[a MHOIOWIEHOB) U UX CBOWCTBA, METOJbl MPEICTABIICHUS aNreOpanyecKux
CTPYKTYp € IOMOUIBIO CTPYKTYpP HAaHHBIX, YMETb OCYIIECTBIIATH IPOTPAMMHYIO pEaJHU3aLUI0
W3BECTHBIX aJITOPUTMOB.

JIJ1 yCHemHoro ocCBOeHUsl IUCUUIUINHEBI «lIpruMeHeHne Teopun pemeTok B KpUnrorpapum»
€l I0JKHBI NIPEAIIECTBOBATD CIEAYIOLINE TUCLUIUINHBIL:

«Anrebpay;

«JIuneitHas anredpay;

«Teopust aIropuT™MOBY;

«MeTo1bl MPOrpaMMHUPOBAHUA»;

«AnreOpanueckas alrOpUTMUKaY;

«MeToabl U CpeJICTBa KpUNTOrpaprueCcKOn 3alUThl HH(OPMALUN.

[Tonyyennsle B Kypce «lIpuMeHeHMe TeOpuUH pEUIeTOK B KpunTorpaguu» 3HaHUS
HEOOXOOUMBI JUISl HM3YYeHUd JUCHUIUIMH «MaTemMaTuueckue MEeTO/Abl 3alluThl OaHKOBCKOM
uHpopmanun» u «MHpopmanroHHas 6€30MaCHOCTb NEKTPOHHOTO OM3HECay.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIJIAHE, COOTHECEHHbIE ¢ MUIAHHUPYEMBIMH
pe3yJbTaTaMHu OCBOCHHMS 00pPa30BaTeIbHOI MPOrpaMMBbl



[Tponecc n3yueHus: AUCHUTIIMHBI HAIIPaBIieH Ha (OpPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u nmpuobpeTeHus ciaeayomux 3HaHU, YMEHUN, HAaBBIKOB U
(unm) onbITa AESITENILHOCTHU:

dopmupyemast HNuauxkarop Ilepeyennb
KOMIIeTeH Ul AOCTHKEHU S NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs
(koa u KOMIIETeHIIUH
(opmyIMpoBKa) (xoa u opmynpoBKa)
Oo6menpodeccuoHaIbHbIe KOMIIETEHIHMT

OIIK-3. Cnocoben Ha
OCHOBAaHUU

H-OIIK-3.5. 3naer
He00XO0INMBIE
MaTEMAaTHYECKHUE METOIBI

3HaTh:

- COBPEMCHHBIC MATEMAaTHYCCKUE METOIbI
MMOCTPOCHHUSI KPUTITOTPAPUICSCKUX
QJITOPUTMOB, OCHOBAHHBIX Ha TCOPHH

COBOKYITHOCTH JULA peIICeHUA 3a4a4
MaTeMaTHYeCKUX oOecIieueHNs 3aIUThI pCHICTOK.
METOJ/IOB nHpopMaIuu.
paspabatbiBats, 1-OI1K-3.6. Vwmeer: YMerTs:
000CHOBBIBAT U | mpUMEHATh - QHAJIM3UPOBATH CIOKHOCTH U
peaIn30BbIBATD COBOKYITHOCTb 0€30MMaCHOCTh KPUIITOTPAPUICCKIX
Opoueaypbl  PEHICHUS | HeoOXOAMMBIX AIITOPUTMOB, OCHOBAHHBIX HA TEOPUU
3aziaq MaTeMaTHYECKUX pELIETOK.
npodeccronanbHON METOJIOB JJIl PELICHUS
ACATEITBHOCTH 3aa4 o0ecreYeHus

3a1uThl HH(GOPMAIIUH.

3HaTh:

OIIK-10. Cnoco6en | U-OIIK-10.5. 3narts - aJITOPUTMBI IOCTPOEHUS PUBEIEHHBIX
aHAJIM3UPOBATH COBPCMCHHBIC 6a3nCoB PEIICTKH;
TEHACHIMU pasBuTUs KpI/IHTOFpaq)I/I‘IeCKI/IC - AJITOPUTMBI Ba6a1/1, XaCTaILa,
METOZOB H  CPEICTB | AITOPUTMBI HA OCHOBE Koonepcmura;
Kpunrorpaduyeckoi TEOpUH PEIICTOK. - kpuntocucremy NTRU;
3ammTH  MHQOPMAIUH, - kpunrocucremy LWE.
HCIIOJIb30BATh M-0OI1K-10.6. Bnangeer Bnaners HaBBIKaAMU:
cpeacTBa HaBBIKaMHU peaau3alun - paSpa60TI<I/I KpI/IHTOFpa(i)I/IIIeCKI/IX
Kpunrorpaduyeckoi aJITOPUTMOB, B TOM QJITOPUTMOB Ha OCHOBE TEOPUH PELIETOK,
3alUThl  UHGOPMAITUH | gucIie C UCTOJIb30BaHuEM cpebl Microsoft
NpH pelleHMH 3ajad | kpunrtorpaduueckux, 8 | Visual Studio.
npodeccuoHanbHOM COBPEMEHHBIX
JeSITebHOCTH MIPOrPaMMHBIX

KOMILJIEKCaX.

OIIK-2.1_4 3naer 3Haer:

crocoObl 53 pexTuBHON | - cmocoObl 3P (EeKTUBHONH peanus3anuu
OIIK-2.1  CnocobeH | peanu3alyy alrOpUTMOB. | IPUMUTHBOB TEOPUHU PELIETOK.
paszpabaThIBaTh N-OI1K-2.1_2 Bnaners HaBbIKamu:
AJIITOPUTMBI, Criocoben - BbIOOpa 1 pa3paboTKu
peanu3yronme pa3pabaTbiBaTh KpUNTorpaguueckux aropuTMOB Ha
COBPEMEHHBIE QJITOPUTMBI, OCHOBE TEOPHH PELIETOK, C
MaTeMaTHYeCcKHe UCIIOJIb3YEMBIE B ucrojbp30BaHueM cpeabl Microsoft Visual
METO]IbI 3aIIUTBl | COBPEMEHHBIX Studio.
uH(popMalun MaTeMaTHYECKUX

METO/axX 3aIlUThI

nHdopManuu




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eaunull, 144 akas. 4acos.

Ne

Tembl (pa3aeibl) = Buns! yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0
n/n AMCHMIIHHBI, 9 BKJIIOYAS CAMOCTOSITE/IHHY IO KOHTPOJIsSA
HX cojiepKaHue = padoTy CTY/AEHTOB, ycreBaeMocTH
o U X TPYI0€MKOCTh
(B akaleMUYeCKHX Yacax) dopma
NMPOMEKYTOYHOM
aTrrecTanun
(1o cemecTpam)
KonrakTHas padoTa
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3agaHus s
[IpunIMnEl aHaIU3a .
1 PHHL 9 4 1 2 CaMOCTOSTEIIbHOM
CJI0’)KHOCTH JITOPUTMOB
paboThl
3agaHus s
2 |NP-moixHOTa HEKOTOPBIX . e
9 4 1 2 CaMOCTOATEIIbHOM
3a/1a4
paboThI
3 |Pemerku B €BKIMI0BOM 3anamms
9 4 1 4 CaMOCTOSTEIIbHOMN
MIPOCTPAHCTBE
paboThl
PenyuupoBannsblit o
A MunkoBckoMy 6a3uc 3agaHus s
pemerku. Teopema 9 4 8 1 4 CaMOCTOSTENIbHOU
MMHKOBCKOTO O BBITYKJIOM paboTsl
TeJe
3agaHus I
LLL-mpuBeneHHbBIC Oa3UCHI N
5 PHBCIL 9 4 8 1 8 CaMOCTOATEJIbHOM
PEIIETOK ¥ UX TMPUITIOKEHUS
paboThl
ATtaku Ha
6 KpunTorpaduueckue 3anaHus s
CHUCTEMBI C HCTIOJIb30BaHueM| 9 4 8 1 8 CaMOCTOATEJIbHOM
LLL-mpuBeaeHHbIX 0a3UCOB paboThI
pElIeToK
7 [TocTkBanTOBAs
Kpunrorpadus Ha OCHOBE 9 | 8 8 | 2 8
TEOPHH PEHIETOK
2 105 335 DK3aMeH
HUTOI'O 32 32 |10 |05 | 695




5. O0pa3oBare/ibHble TEXHOJOTHH, B TOM 4YHCJI€ TEXHOJOIMH 3JIEKTPOHHOIO OOy4YeHHS W
AUCTAHIIHOHHbIe o00pa3oBaTe/ibHble TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIEeCTBIEHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

Copneprxanue qucuuIuinHbl «IIpuMeHeHne TeOpUH PEIIETOK B KpUIITOTpadum»:

Tema 1. ITpuHIMOBI aHATIM3A CIIOKHOCTH aJITOPUTMOB.

CHoXXHOCTh QJITOPUTMOB M €€ IpakTHueckoe 3HaueHue. lloaxoapl K OLIEHKaM CII0XHOCTH
QITOPUTMOB W BBIUMCIECHUH. Mozgenu BbUUCIeHHH. Mepbl cinoxHoctH. CBoiicTBa (HyHKIMA
cinoxHOCTU. CII0O)KHOCTb B CPEJHEM U CIOXKHOCTb B XYyIUIEM Cly4dae, HMX 3HAUE€HHUE I
kpunrorpaduu. IlonnHomMuansHas uepapxusi.

Tema 2. NP-mostHOTa HEKOTOPBIX 3a1a4.

NP-nonHOTa 32124 0 BRIMOIHUMOCTH OyneBoi opmyisl, KHD-BbIMOIHUMOCTH, 3-BBIIOJIHUMOCTH.
Caenenue 3a7aun 3-BBIIOJTHUMOCTH K 33J]aue O PIOK3aKe.

Tema 3. PerieTk B eBKINIOBOM IIPOCTPAHCTBE.

[TonsiTe pemerku B N-MEPHOM EBKJIMJIOBOM IIPOCTPAHCTBE, OA3UCHI PEIIETOK M HUX CBOWCTBA,
LEJI0OYKCIEHHbIE PEelIEeTKH U MaTpullbl. CBs3b TEOPUM DPELIETOK C TEOPUEW YIAaKOBKH IIApOB B
IIPOCTPAHCTBE.

Tema 4. PenyimpoBansblii 1o MUHKOBCKOMY 0asuc pererku. TeopemMa MUHKOBCKOI'O O BBIITYKIOM
TeJIe.

PenyuupoBannbiii mo MUHKOBCKOMY 0a3HC pELIETKH U €ro OCHOBHBIE CBOMCTBA, PEIyKIIHUS
pemetok pazmepHoctd 2 u 3. IlocienoBatenbHbie MUHUMYMBL. Teopema Opmmurta. Teopema
MWUHKOBCKOT'O O BBIITYKIJIOM TeJI€.

Tema 5. LLL-tipuBeneHHble 0a3UChl PELIETOK M UX HPWIOKEHHUSL.

LLL-npuBeneHHble 0a3uChl pEHIETOK U MX CBoicTBa. Anroput™m mnoctpoenus LLL-mpuseneHHbIX
0a3ucoB, olleHKa ero ciokHOCTH. [Ipunoxkenns LLL-nipuBeneHHbIX 6a31COB PELIETOK.

Tema 6. Ataku Ha kpunrorpaduyecKrue CUCTEMBI ¢ Hcmoyib3oBanueM LLL-mpuBeneHHBIX 0a3MCcCOB
PELIETOK.

Ataka Xacraga Ha kpunrocuctemMy RSA. Artaka Jlarapumaca-O[UIbDKKO Ha paHLEBbIE
KPUIITOCUCTEMBI.

Tema 7. IlocTkBaHTOBAs KDI/IHTOFDad)I/IH Ha OCHOBC TCOPHH PCIHICTOK.

CJ'[O)KHOCTI) KBAHTOBBIX BBI‘IHCJ'ICHH?I. 3H&‘-ICHI/IC CO3JaHUd KBAHTOBOI'O KOMHI)IOTepa JJIA
COBpEeMEHHOU Kpuntorpaduu. BerducanTensHO CIIOXKHBIE 33/1a4M 1711 KBAHTOBOTO KOMITBIOTEpA, MX
npuMeHeHue B Kpunrorpaduu. IIpoTokonsl KBaHTOBOro pacmpeneneHus kioueil. [Ipumepst
BBIUMCIIUTENHHO CIOXKHBIX 3amad Ha pemerkax. Kpunrtocucrema NTRU. Kpunrocucrema LWE.
Teopema AmxTasi.

6. IlepeyeHb JIMIEH3MOHHOr0 MW (WJH) CBOOOJHO PACHPOCTPAHSIEMOI0 IPOrPaAMMHOIO
o0ecrneyeHusl, MCIOJIB3YeMOI0 INPH OCYLIECTBJIEHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CielyIomue 00pa3oBaTeIbHbIe TEXHOIOTHU:



AxkageMuyeckasi JieKIMsA (WK JIGKIHs OOIIEro Kypca) — MOCIe0BaTeIbHOE M3JI0KEHUE
MaTepuaia, OCyIIECTBIsIEMOe MPEUMYILIECTBEHHO B BHJI€ MOHOJIOTa npenojaBaTesisa. TpeboBaHus K
aKaJeMUYECKON JIEKIIMU: COBPEMEHHBIN HAy4YHBIM YPOBEHb WM HACHIIICHHAS WH(POPMATHUBHOCTD,
yOenuTeNbHas apryMeHTalusl, JOCTYITHAsI U MOHSATHAS pedb, YeTKas CTPYKTypa U JIOTHKA, HAJTU4He
SPKUX MIPUMEPOB, HAYYHBIX I0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpoGaemHass  JleKuMs — U3JIOKEHUWE  MaTepualia,  MpEeArojararpuee  MOCTAaHOBKY
MPOOJEMHBIX U IUCKYCCHUOHHBIX BOIPOCOB, OCBEILIEHUE PA3IMYHBIX HAYUYHBIX MOJIX0JI0B, aBTOPCKHUE
KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJENISAMU HHTEpIPETaluy H3y4aeMOoro marepuala.
[IpoGiieMHass JieKIMsT HAUYMHAETCS C BOIPOCOB, C IOCTAHOBKU IIPOOJIEMBI, KOTOPYIO B XOJ€
U3JIOKEHUSl Marepualia HeoOXOAMMO peluTh. B Jekuuu coyeTaroTcss MpoOJeMHbIE U
uHpopManronHble Havana. [Ipu 3ToM mporecc Mo3HaHUS CTYJCHTOB B COTPYAHUYECTBE U JUAIOTE
C mpemnojiaBaresneM MpuOIMKaeTcs K MOUCKOBOM, HccieoBaTeNnbekoi AestensHoctu. Coaepikanue
poOJeMbl PaCKPBIBACTCS MyTEM OpraHU3AIlMU MMOMCKA €€ PEUICHUs WIM CyMMHUPOBAHHUS U aHAJIU3a
TPaJULUOHHBIX U COBPEMEHHBIX TOUYEK 3PEHHUSI.

JlaGopaTopHasi padoTa — opranu3aiusi yueOHOW paOboThl C peaJbHbBIMU MaTEePHAIbHBIMUA U
UH(POPMALMOHHBIMHA 00BEKTAMHU.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBbHBIX ©0a3 [JdaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHUIIMHE (MPU HEOOX0IUMOCTH)

Jlnst moucka yueOHo# nuteparypsl oubimoreku Spl'Y ucnonb3yercs aBTOMaTH3MPOBAHHAS
O6uOIMOTEeYHO-NH(POPMAITUOHHAS cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOHi  JHUTepaTypbl, PecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKANMOHHO cetn «UHTepHer» (IpH HEO0XOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIIITUHbI

a) OCHOBHAasI JTUTEepaTypa

1. Mypun J]. M. DneMeHTbl TEOPUH CIOKHOCTH BBIYMCICHUN M TEOPHM PELIETOK : yuyeOHOoe
nocob6ue / JI.M.MypuH ; Spoci. roc. yu-T uM. [LT. lemunoBa. — SApocnasns : MTHNUTO, 2020. —
112 c.

0) 10MOJTHUTEILHAS JIUTEPaTypa

1. I'nyxoe M.M. BBeneHue B TEOPETUKO-YMCIOBBIE METOIbI KpunTorpaduu : yued. mocoodue
g By30B / M.M. I'myxoB, U.A. Kpyrnos, A.b. ITuukyp, A.B. Uepemymikun, CII6., Jlans, 2011,
3% c.

2. Bacunenxo, O.H. TeopeTuko-urcioBbie aaroputmsl B kpunrtorpadpuu / O.H. Bacunenko —
M.: MIITHMO, 2006. — 336 c.

3. Kopmen, T. Anroputmsl: noctpoenue u ananus / T. Kopmen, Y. Jleitzepcon, P. Pusecr, K.
raita. mep. ¢ anrn. WM. B. Kpacukoa, H. A. Opexoroii, B. H. Pomanosa. - 2-e u3g. - M.:
Bunesamc, 2001. - 995 c.

4. Maxosenxo, E.b. TeopeTUKO-4HCIOBbIE METONBI B Kpunrtorpaduu: yued. mocodue ajs
By30B / E. b. MaxoBenko; YMO By30B mo oOpa3oBaHuio B 00i. uHGOpM. Oe3omacHOCTH. - M.:
I'enmmoc APB, 2006. - 319 c.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

B) pecypchbl ceTn «AHTEepHeT» (IPpH HEOOXOAUMOCTH)

http://www.latticechallenge.org/ — caiiT, Ha KOTOpPOM TPOXOAAT COPEBHOBAHUS IIO
CJIEYIOIMM HAIpaBJIEHUSM: PELICHUE 3a/1ay ITOMCKa KpaTyaiIlero HeHyJIeBOr0 BEKTOpa PELIETKU
(v my4iero NpuOMMKEHUS K HEMY) Ha HAOOpe CIOXKHBIX PELIETOK Pa3ITUYHOM pa3MepHOCTH,
NPEIJIOKEHHBIX OPraHU3aTOpaMU COPEBHOBaHUS; OIEHKAa A(P(GEKTUBHOCTH Pa3IUYHBIX THUIIOB
ITOPUTMOB TOUCKA KpaTyailllero HeHyJeBOr0 BEKTOpa PEIIeTKH (MU JIydlIero mpuOImKeHus K
HEMY) Ha CJIOKHBIX CITydasX CIy4dalHBIX pemieTok rmo ['onpamreiiny u Maiiepy, mojaydaeMbIX Mpu
IIOMOLUIU NPEAOCTABICHHOIO OPraHU3aTOpaMH FeHepaTopa peUIeToK;

peleHre 3a/1a4 MOMCKa KpaTYalllero HeHYJIEBOr0 BEKTOpa PEIICTKH (MK JTy4IIero pUOIKEeHUS
K HEMY) B pellleTKax, MOCTPOCHHBIX Ha Hjeallax KPyroBoro MHOrowIieHa; pemenue 3agaun LWE.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JUCUUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas il OCYIIECTBIEHHUS 00pa30BaTEIbLHOIO
nporiecca 1Mo JUCIUILTMHE BKIIOYAeT B CBOM COCTAB CIEIHAIbHBIC IIOMETICHHS:

— y4yeOHble ayJJUTOPHUH JUJIs IPOBEACHUS 3aHATUH JIEKIIMOHHOT'O THUIIA;

— ydeOHbIe ayJAUTOPUU JUIsI TIPOBEACHHS J1abOpaTOpPHBIX pabOT, OCHAIEHHBIE CPEICTBAMHU
BBIUMCIUTENFHON TEXHUKHU, C YCTAHOBIEHHBIM MPOTpaMMHBIM obecriedeHreMm Microsoft
Visual Studio;

— y4yeOHbIe ayJUTOPHH IS POBEICHHUS TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTAIIHA;

— y4yeOHbIE ayJUTOPHH IS POBEACHUS TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOMN aTTeCTalluy;

— TIOMEIIEHUS AJISl CAMOCTOSITENIbHOM paboTHI;

— TIOMEIIEHUS IJI1 XPaHEHUS U MPOPHUIAKTUYECKOTO OOCITYKMBAHUS TEXHUUYECKUX CPEICTB
o0OyueHusl.

ITomemienuss A caMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHMS K ceTH «VHTepHeT» M olecrneyeHueM JOoCTyna K
AJIEKTPOHHON MH(POPMAIMOHHO-00pa3oBarenbHol cpene SApl'Y.

ABTOp(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢us.-mar. Hayk .M. Mypun



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«IIpuMeHeHMe TEOPUU pelIeTOK B KpUNTorpapumn»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. Tumnoskie KOHTPOJIbHBIC 3aaHW U NHBIC MaTCPpHAJIbI,
HCIIOJIB3YEMBIC B IIPOLECCEC TCKYUIET'O KOHTPOJIA YCIIEBACMOCTHU

1.1 KoHTpoJibHbIE 3aJaHHsI 1 MHbIE MaTePHAJIbI,
HCIoJIb3yeMble B Mpouecce TEKyIei aTTecTannu

3anaHus 171 CAMOCTOSATEILHOM PaoThI

Bo3MokHble 3amaHus Ui caMocTosITedbHOH paborel mo Teme Ne 1 «llpuHnunsl ananmsa
CJI0KHOCTH aJIFOPUTMOB»

1. Mycte pi(X) u p2(X) — nonuHOMBL. [loKakuTe, YTO HEKOTOPBIA MOJMHOM JUISl KaXIOro X
nprHUMaeT 3Hauenue, oospmee P1(P2(X)).
Vrpocture dynximio O(1000 n® + n log n + (log n)!®), rae n — mapamerp.

VYnpocture QpyHkuuio O(Z:tkzlk!nk ), TAe N — mapamerp.
Vupocrure pyakuuo O(1+3+5+...+(2n—1)), rae n — napamerp.
VYupocture pyakuuto O(1+2+3+...4+n), rae N — mapamerp.
Vrpocture dpynxiumio O(1% + 22 + 3% +...+n?), rae N — mapamerp.

Ynpoctute QyHKIUIO O(1 log n+ (log n)? +1), rae n — mapamerp.
n

JoxaxwuTe, uto O(const) = O(1).

OueHnTe OUTOBYIO CIOXHOCTH OTEPAIMA CIIOKCHUS, BHIYUTAHHS, YMHOKCHUS U JCTCHUS
CTOJIOMKOM.

10. CnpaBennusbl 1u cooTHomenus 2™ = O (2") u 22" = O (2")?

11. TokaxxuTte, uto MHOkecTBa 0(g(n)) 1 w(g(n)) He mepeceKaroTCsl.

©xO N ok LN

Bo3moxxnble 3amaHus s caMocTosTeNbHOW padoThl 1o TeMe Ne 2 «NP-momHOTa HEKOTOPBIX
3a71auy

1. Tlokaxure, uTo Kiacc P, KOTOpBI paccMaTpuBaeTcs KaK MHOXECTBO SI3bIKOB, 3aMKHYT
OTHOCHUTEJIBHO oOIepanuil OObEeJUHEHUs, IEepPEecedeHus, KOHKATEHAllUH, JIOTOJIHEHUS U
3ambIkaHus K.

2. Tlokaxwure, 4yTo Kjiacc s3bIkoB NP 3aMKHYT OTHOCHUTENBHO oOIlepauuil oO0beauHEHUs,
nepeceyeHusi, KOHKaTeHaluu, 3amblkaHusg KimHu. YTo MOXKHO cKazaTh O 3aMKHYTOCTH
ksacca NP oTHOCHTENBHO 1ONOIHEHUS?

3. JlokaxkuTe, 94TO 3a7a4a O packpacke octaercsi NP-1oyHOM, gae eciin OrpaHuYHTh K arciom
3, a HauOOoJIBIIYIO CTENIEHb KaXKJON BEPIIMHBI — YUCIIOM 4.

4. Jokaxurte NP-moigHOTY 331a4u O KIIMKE, HEMOCPEACTBEHHO MpeAcTaBisid BerunciaeHuss HMT
BMECTO TOT0, YTOObI TpaHchopmupoBaTs ee u3 3-KHD-BbImonuuMocTy.

5. Ilokaxwure, uro NP-mosHa 3amaya pacro3HaBaHUsS CIEIYIONIETO CBOMCTBA: PETYISIPHOE
BhIpa)keHHEe 0e3 * He MpeJICTaBIsAeT BCeX LEMOYeK HEKOTOPOH (PMKCUPOBAHHOM UIUHBI.
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[Tokaxure, yro NP-monHa 3amaya pacno3HAaBaHUs CIEAYIOLIETO CBOWCTBA: PETYJSPHOE
BBIpakeHue Hax andasutoM {0} He mpenactasiser 0*.

[Toctpoiite anropuT™ NOJMHOMUAIBHON CIOAKHOCTH JJIsl IPOBEPKU 2-BBIIIOJTHUMOCTH.
Hoxaxwure, uro ecnu NP He paBHO co-NP, To P He paBHo NP.

Jokaxure, uro sa3plk L monueid jus kiacca NP torma W TOJNIBKO TOrnaa, Koraa
nomonusronmi 361Kk U\L (rme U — yHuBepcanbHbIH S3bIK) MOHBIH 1 Kitacca co-NP.

10. lokaxxute, 4TO 3a7ada OMPEIEICHHUS TOTO, SBIISETCS JM TaBTOJOTHEH maHHAs ¢GopmyIa,

SIBJISIETCS OJIHOU B Kitacce co-NP.

Bo3moxHbIe 3amaHus IS CaMOCTOSTENIbHON paboThl mo Teme Ne 3 «PemeTku B €BKIHIOBOM

IIPOCTPAHCTBE»

1. IlpoBectn mnpouecc oproroHamuszauuu ['pamma-llIMuara no OTHOLIEHMIO K BEKTOpaM
b:1=(1,0,0,5),b2=(0, 1,0,5),bs=(0,0, 1, 5).

2. Ha mnockoctu pacmonokeH kBaapar rwiomann 4. Kakoe HauMeHbIIee YHCIO TOYEK C
LEIOYHCICHHBIMUA KOOPJMHATAMU OH COACPKUT?

3. Ha miockoctu pacroyiokeH KBajpaT Tuomanu 4, colepkamuii He MEHEe CeMH TOYEK C
[EIOYHCIEHHBIMA KOOpAMHATaMu. JloKakuTe, YTO OH COJEPKUT POBHO JEBSTH TOUYEK C
[EJIOYMCIIEHHBIMU KOOPIMHATAMH.

4. Tlyctp pemetka moctpoena Ha Bektopax (0, 1), (0, +—2). [ng xakux OpocTBIX p Ha
OKPYXKHOCTH pajuyca \/6 C IICHTPOM B Hauaje KOOPIUHAT JIEKHUT HE MEHEe YEThIPEX TOUYECK
peuieTku?

5. Ilyctp pemerka moctpoeHa Ha Bektopax (0, 1), (0, ~—3). Jlns kakux OpOCTHIX p Ha
OKPYKHOCTH paZiiyca /P ¢ IEHTPOM B Hadajie KOOPAWHAT JISKUT HE MEHEe YEThIPEX TOUeK
peuieTku?

6. BBIYHCIUTD ONpENENUTENb PEMIETKH, 0a3UC KOTOPOH CYTh
a)b1=(1,2,3),b2=(5,1,4),b3=(3, 2,5);

0) b1 =(-1,5,4),b>=(3,-2,0), b3=(-1, 3, 6);
B) b1=1(0, 2,2),b2=(2,0, 2),bs=(2, 2, 0);
r)bi1=(1, 2,3),b2=(4,5,6), bs=(7,8,9).

7. JloxaxxuTe HEPAaBEHCTBO Anamapa.

Bo3MmoHBIe 3amaHus A0S caMoOCTOSTENbHOM paboTel mo Teme Ne 4 «PenyuupoBaHHBIH IO
MunkoBckoMy 6a3uc pemeTku. Teopema MUHKOBCKOTO O BBITYKJIOM TEJIE»

1.

2.

3.

IToctpouth npuBeAcHHBIH MO0 MHHKOBCKOMY 0Oa3MC peIIeTKH, 3aJaHHbId 0a3uc KOTOpOH
b1 =1(2,1),b2=(3, 2).

IToctponth npuBeACHHBIH MO0 MHHKOBCKOMY 0a3uc pelleTKH, 3aJaHHbI 0a3zuc KOTOpoi
b:1=(1,0,1,2),b2=(1,-1,2,0),b3=(-1, 2,0, 1).

BrInonHuTE 1a60paTopHYIO paboTy MO COOTBETCTBYIOIIEH TEME.

Bo3MoskHble 3amaHus Ui caMoCTOsITeNnbHOU paboTel Mo Teme Ne 5 «LLL-nmpuBeneHHble 0a3uchl
PELIETOK U MX MTPUIIOKEHUS

1.

IToctpouts  LLL-npuBeneHHblii  0a3uc  pemieTkd, 3aJaHHBIA  0a3uc  KOTOpOM

b = (2, 1), b2 = (3, 2).



2. Tloctpouts  LLL-mpuBeneHHbli  0a3uc  pemieTkd, 3aJaHHbI  0a3uc  KOTOPOM
b:1=(1,0,1,2),b2=(1,-1,2,0),bs=(-1, 2,0, 1).
3. BrmonHUTh 1abopaTopHyIO paboTy MO COOTBETCTBYIOMICH TEME.

Bo3MmorkHbIe 3a7aHus Ul caMOCTOATENbHON paboThl 1o TeMe Ne 6 «ATaku Ha KpunTorpaduyeckue
CHCTEMBI C HcTonb30BaHreM LLL-npuBeieHHBIX 0a3MCOB PELIECTOK)

1. PemmuTs 3amauy 00 yKJIaJKe paHIa:
a) {17,24,11,12, 3,21, 15,18, 1,5}, S = 100;

6) {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.

2. BrvimonHuUTh 1a00paTOpHBIE PAOOTHI IO COOTBETCTBYIOLICH TEME.

3aganusn JadopaTopHBIX padoT

JlaGopatopnast padora mo Teme Ne 4 «PemynupoBaHHBII 10 MHHKOBCKOMY 0a3uC pEIIETKH.
Teopema MHUHKOBCKOTO O BBIITYKJIOM TEJIE»

PeanuzoBaTh mporpamMmy, peain3yroIyr0 alrOpUTM MPUBEACHUs 0a3uca peieTKy.

JlaboparopHnas pabota no teme Ne 5 «LLL-npuBeneHHbIE 6A3UCHI PEIIETOK U UX MPUIOKEHUS

PeanuzoBath mporpammy, peanmsyromyro LLL-anroputm mpuBeneHus 0a3uca  pPEIICTKH.
PeanuzoBath nporpamMmy, reHepUPYIOIIYI0 Oa3UChI PEIIETOK Pa3INnYHBIX pa3MEPHOCTEH.

Jlaboparopublie paboThl o TeMe Ne 6 «ATaku Ha KpUNTOrpaUUecKrue CUCTEMBI C UCIIOJIb30BAaHUEM
LLL-npuBeaeHHBIX 0a31UCOB PELIETOK»

a) PeanuzoBaTh anropuT™M peuleHMs 3ajaud O prok3ake Ha ©Oaze LLL-anropurma.
[Tpoananu3upoBaTh, NpH KAKUX BXOJIHBIX JAHHBIX AaJTOPUTM C HaumOOJbLIEH BEPOSTHOCTHIO
YCIIELIHO 3aBEPIIACTCS.

6) PeanusoBath anroput™, peanusyrouuii araky Xacraga Ha RSA. IlpoananusupoBats, Mpu Kakux
napaMmerpax KpunrocucteMbl RSA araka siBisiercst 3 ()EeKTUBHOM.

JlaboparopHbie paboThI 110 TeMe Ne 7 «IlocTkBaHTOBast KpHITOrpadusi HA OCHOBE TEOPHH PEIICTOK)

a) PeanuzoBath kpuntocucremy NTRU.

0) PeanuzoBats kpunrocucremy LWE.

2. Crucok BOIIPOCOB U (I/I.HI/I) 3aJIaHuM 11 IMPOBCACHUA HpOMC)KyTO‘{HOﬁ aTTeCTalnuu

Cnucoxk BONPOCOB K IK3aMEHY:
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

CBsi3b MeXy 3a/1aueH, s3bIkoM U MamnHamu Teiopunra. Buael mammna Teropunra. Buss
3a/a4: 3a/Jada ONTUMU3AIMM, 3a]a4a BBIUMCICHUS, 33/a4a PACIO3HABAHMS, CBA3H MEKIY
BUJIaMH 33/1a4.

Joxka3zatenbctBo NP-MIOTHOTHI 33124 BBIITOJIHUMOCTH OyJ1€BOM (POPMYJIBL.

JlokazarenbctBO NP-TIOTHOTHI 331a4¥ BBITIOJIHUMOCTH OyneBoi (opMyJibl, HaXOIIEHCS B
KH® (NP-nonmHOTa 337241 BBITOTHUMOCTH OyJIEBOM (POPMYIIBI TIOJIAraeTCsl U3BECTHOM ).
HoxkazarenbctBo ~ NP-momHOThl  3amaun  3-BeimoiaHuMoctr  (NP-momnoTa  3amaum
BBIMIOJTHUMOCTH OyieBOi (hOpMyIIbI OJIAraeTcsi H3BECTHOM).

Hoxka3zarenbcTtBO NP-MOJHOTHI 3a/1a4u O PrOK3akKe.

IIpouecc oproronanuzanuu I'pamma-IImMuara. OneHka CiI0KHOCTH.

OcHoBHblE cCBefeHHs O peuierkax. Onpenenurenb peleTkd, €ro HWHBAPUAHTHOCTh
OTHOCHUTEJIbHO BbIOOpa Oa3uca.

Teopema o gononHeHrH BeKTopa X = (X1, ..., Xn) U3 Z" 10 6a3uca eTOYUCICHHOW PEIICTKH
Z".

[TpuBenennbie M0 MUHKOBCKOMY 0a3HChI PEILIETKH M UX CBOMCTBA.

Penyxuus pemerok pasmepHoctu 2. Anroputm ['aycca, oneHka ero ciio)KHOCTH.
[TocnenoBarenbHble MUHUMYMBI PEIIETOK U X CBOicTBa. Teopema Dpmura.

Teopema MHUHKOBCKOTO O BBIITYKJIOM TEJIE.

LLL-npuBenennbie 6a3ucel pemetku. OmnpeneneHue, OCHOBHbIE CBOMCTBa (0e3 TeopeM o
JuMHax BekTopoB LLL-mpuBenenHoro 0asuca MO CpaBHEHHMIO C JAPYTUMHU HEHYJIEBBHIMHU
BEKTOPAMHU PEILETKH).

LLL-mpuBenennsie Oaszuchl pemietku. OmpesneneHue, TeOpeMbl O JUIMHAX BeKTopoB LLL-
IIPUBEIEHHOT0 0a3Kca M0 CPAaBHEHUIO C IPYTMMHU HEHYJIEBBIMU BEKTOPAMU PELLETKH.
OneHka 4yuciaa TOYEK IEIOYMCICHHOW pELIeTKH, Mmomaaaroummx B cdepy paauyca R ¢
LIEHTPOM B Hayaje KOOpAUHAT B N-MepHOM npocTpaHcTBe. Ciiydail 60Jb110T0 paguyca.
Onenka 4yuciaa TOYEK IENIOYMCICHHOW pELIeTKH, Mmomaaarommx B cdepy paauyca R ¢
LIEHTPOM B Hauaje KOOpAuHAT B N-MepHOM npocTpaHcTBe. Citydail Majoro paauyca.

Araka Bunepa na kpuntocucremy RSA.

Araxka Xacrtana Ha kpunrocucremy RSA.

Kpunrocucrema Mepkisa-Xemimana.

OneHka yncia CBepXpacTyIliuX U HHBEKTUBHBIX BEKTOPOB.

Merton Jlarapunaca-OnnbpbKKo pemeHus 3afadu o prok3ake. Ciaydail pacrnoaoKeHus LeHTpa
chepsl B TOUKE Havajga KOOpIUHAT.

Merton Jlarapunaca-OnnplKko pemeHus 3afadu o proksake. Ciaydail pacnooKeHus LeHTpa
cdepsl B Touke (1/2, ..., 1/2).

BbluMcnuTeNnbHO CIIOKHBIE 3ala4d JUIsl KBAaHTOBOTO KOMIIBIOTEPA, MX IPUMEHEHUE B
kpuntorpaduu. [Ipumepsl BBIYUCIUTENBHO CIOKHBIX 33J]a4 Ha pPELIeTKaxX.

Kpunrocucrema NTRU.

Kpunrocucrema LWE.

HpaBmIa BBICTABJICHHUSA OLICHKHN HA 3K3aMcCEHE.

B sx3aMeHanmoHHbBIN OWJIET BKIIIOYAIOTCS JIBa TEOPETHUYECKUX Bompoca. Ha moarorosky k

OTBCTY HAC€TCA HC MCHCC 1 AKaJJCMHUYCCKOro gaca.

Ilo wuroramMm »5K3aMeHa BBICTABIICTCS OJHA U3 OIICHOK: COTIIMYHO», «XOPOIIO»,

«YOOBJICTBOPUTEIBHO» UJIN «HCYAOBJIICTBOPUTCIIBEHO)).

Onenka «OTJMYHO» BBICTABISETCS CTYIEHTY, KOTOPBIM JEMOHCTpUpYET IIIyOOKOoe U

IMMOJIHOC BJIAACHHUE COACPIKAHUCM MaTcpuajia U MOHSITHITHBIM arrmapaToM TCOpUH PEIICTOK; YMCECT
CBA3BIBATH TCOPHUIO C HpaKTHKOﬁ. CTy,Z[CHT Aa€T PA3BCPHYTHIC, IMOJHBIC WM YCTKHEC OTBCTHI HaA
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BOINPOCHl 3K3aMEHAIMOHHOTO OuWjeTa M JOMOJHUTEIbHBIE BOIPOCHI, COOIIOAAET JIOTMYECKYIO
MOCIIe0BATEIBHOCT IPU U3JI0KEHUHU MaTepuana. [ paMOTHO HCTIONb3YeT TEPMUHOJIOTHIO.

Ouenka «Xopomo» BBICTaBISETCS CTYJIEHTY, OTBET KOTOPOTrO Ha 5K3aMEHE B LIEJIOM
COOTBCTCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPUAM, HO OTINYACTCA MEHBIIICH O6CTOSIT€JIBHOCTBIO,
rIyOMHON, OOOCHOBAaHHOCTHIO W TOJNHOTOH. B oTBeTe MMEIOT MeCTO OTAeIbHbIE HETOYHOCTHU
(HecylIecTBEHHbIE OMIMOKH ), KOTOPbIE UCIPABISIOTCA CAMUM CTYACHTOM IOCIIE IOMOTHUTENBHBIX U
(W) YyTOYHSIOIMX BOMIPOCOB AK3aMEHATOPA.

Ounenka «YI0BJIETBOPUTEIBHO» BBICTABICTCS CTYINEHTY, KOTOPBIM NAeT HEIOCTATOYHO
MIOJIHBIE U TIOCTIeIOBATEIbHbBIE OTBETH HAa BOIPOCHI IK3aMEHAIIMOHHOTO OUJIETa U JIOTIOJIHUTEIbHBIC
BOIIPOCHI, HO IIPU 3TOM JAEMOHCTPUPYET YMEHHUE BBIICIHUTH CYIICCTBEHHBIE U HECYIECTBCHHBIC
IPU3HAKU U YCTAaHOBUThH NPUUYMHHO-CIEICTBEHHBIE CBSI3U. OTBETHI M3J1araloTCsl C UCIOJb30BAHUEM
TEPMUHOJIOTHH TEOPUH PEUIETOK, HO MPH 3TOM JIOIYCKAIOTCS OIIMOKH B OIPEIeICHUSIX HEKOTOPBIX
OCHOBHBIX TMOHATUH, (HOPMYIHPOBKAX MOJOXKEHUH, KOTOpPHIE CTYACHT 3aTPyIHSCTCS HCHPABUTH
camocrosTenbHo. [Ipu aprymeHTanum oTBeTa CTyAEHT HE 000CHOBBIBAET CBOU cyxkaeHus. Ha yacTth
JIOTIOJIHUTEIbHBIX BOIIPOCOB CTYACHT 3aTPYAHAETCA JaTh OTBET WM J1a€T HEBEPHBIE OTBETHI.

Ounenka «HeynoBJIETBOPUTEJIbHO» BBICTABIAECTCS CTYACHTY, KOTOPBIM I€MOHCTPUPYET
pa3po3HEHHbIE, OeCCUCTEMHBbIE 3HaHUS; OECIOpPSIOYHO M HEYBEPEHHO H3JaraeT Marepual; He
YMEET BBIACIATH IVIABHOE U BTOPOCTEIIEHHOE, HE YMEET COCAUHATH TEOPETUUYECKHUE MOJIOKEHHUS C
MPAKTUKOM; NOMycKaeT rpyOble OUIMOKH MpU OMpEeAeNIeHUH CYUIHOCTH PACKPHIBAEMBIX MOHSATHUH,
BCJICJICTBUE HEMOHMMAHHS WX CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB M CBSI3€H; Naer
HEIIOJIHBIE OTBETHI, JIOTMKA U MOCIJIEI0BATEILHOCTD U3JI0KEHUS KOTOPBIX UMEIOT CYILECTBEHHBIE U
IIPUHLMIIMAJIBHBIC HAPYLIEHHUS, B OTBETaX OTCYTCTBYIOT BbIBOJbI. J[OIIOIHUTEIBHBIE U YTOUHSIOLIUE
BOIIPOCHI 3K3aMEHATOpa HE MNPHUBOASAT K KOPPEKUHWH OTBETOB CTyAeHTa. Ha OCHOBHYIO 4YacTh
JIOIIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPYAHSACTCS AaTh OTBET WIM JIAET HEBEPHBIEC OTBETHI.

OHGHKa <<HCYI[OBJICTBOpI/ITGJH)HO» BBICTABJIAACTCA TAaKXKE CTYACHTY, KOTOpLIﬁ B3I
BKSaMCHaHI/IOHHBII\/’I 6I/IJ'ICT, HO OTKa3saJICAd AaThb Ha HETO OTBCT.
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IIpunaoxenne Ne 2 k paGoyeii nporpaMme JMCHHMIIIMHBI
«IIpuMeHeHMe TEOPUH PellIeTOK B KPUNITOrpaduu»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Y4eOHbIM TMJIAaHOM Ha H3ydyeHue AUCUUIUTUHBL «[IprMeHeHne Teopuu peElIeToOK B
KpunTorpadum» OTBOIUTCS OJUH CEMECTP, N0 3aBEPIICHUU KOTOPOTO B KAYECTBE MTOTOBOTO
KOHTpOJII TMPEIyCMOTPEH »dK3aMeH. B 1mpoiiecce U3y4eHHS JUCHUIUIMHBI MPOBOISTCS
nabopaTtopHbie pabOThI, BHINOIHSAIOTCS IECTh JOMAITHUX 3a/IaHUH.

IIpu w3ydyenum gucuuruinHbel «l[IpuMeHeHHe TeOopuUM pEUIeTOK B KPUITOrpadum»,
UCIIOJIB3YIOTCS JIEKLUHU, Ta0OPATOPHBIE U CAMOCTOATEIbHBIE paOOThL. J[J1s ycrenrHoro ocBoeHus
JUCIUIUIMHBL BaXHO, YTOOBI OOydYaromuiics YIenuil OCOOCHHOE BHHMMAHHE BBIOJIHEHUIO
nabopatopHbIX paboT. TeopeTuueckre OCHOBBI, HEOOXOAMMBIE sl BBIMOJIHEHHS J1a00paTOPHBIX
paboT, moapoOHO pa3duparoTCs Ha JIEKIHOHHBIX 3aHATHSX. OCHOBHAas IIefb BBINOJIHEHUS
1abopaTopHbIX pabOT — JaTh OOyYaromMMCsl MPEACTAaBICHHE O BO3MOXKHOW MPaKTHYECKON
JESTENIbHOCTH 10 pa3paboTKe MOCTKBAHTOBBIX KPUITOTpapUUECKUX ajirOpUTMOB Ha OCHOBE
TEOpUHU pemieToK. /[yt ycremHoro BBINOJHEHHUS JIabopaTOpHBIX paboT HEoOXOIMMO 3HATh U
MOHUMATh JIEKIMOHHbIM Marepuan. IloatoMy B mpomecce HW3y4yeHUs JIUCLMILIMHBI
PEKOMEHIYEeTCsl PEryJSIpHOE IOBTOPEHHE MPONAEHHOIO JIEKIMOHHOTO MaTepuaia, YeMmy
CIOCOOCTBYIOT  peryjisipHble  3aJaHusl JUid  CaMOCTOATENIbHOW  paboTel.  Marepuan,
3aKOHCIIEKTHPOBAHHBIA Ha JIEKIUAX, HEOOXOMUMO JIOMa emle pa3 MpopadaTeiBaTh U IPH
HEOOXOUMOCTH JIOTNOJHIATh MH(pOpManueil, MOJydYeHHOH Ha KOHCYJIbTALUAX, HMPAKTHUECKUX
3aHATUSAX WK U3 y4eOHOU JTUTEepaTyphl.

B xauectBe 3aaHuil JUIsl CaMOCTOSTEIILHON pabOThI IoMa 00yJaroIUMes IPeIaraloTcs
MaTeMaTUYeCKUe WM  TMPAKTUYECKUE  YINPaKHEHHUs, KOTOpble  JOJDKHBI  IO3BOJIUTH
oOyJarotemMycst JTy4Ille U3y4uTh MOHATUS U METOJbI, IPUMEHSIEMbIC UM JJIsi PELICHHs] TUIIOBBIX
3alad M3 COOTBETCTBYIOIIMX pa3elioB AUCHUILINHBL Permenus 3agad  JOMKHBI  OBITH
MOATOTOBJICHBI, O(POPMJIIEHBI U MPEJCTABICHBI B YCTAHOBJIECHHBIE CPOKH.

[To wroram wu3y4deHUsT JUCHUIUIMHBI OOydYaromuMecs CHAIT OHK3aMeH. OK3aMeH
MPUHUMAETCSL 0 HK3aMEHAIMOHHBIM OuJieTaM, KaXKIblii M3 KOTOPBIX BKJIIOYAeT B ceOs JBa
TEOpEeTHUECKUX Borpoca. Ha camocToATenbHyI0 TOATOTOBKY K dK3aMEHY BBIJICNSICTCS 3 HSI, BO
BpeMs IOATOTOBKH K 3K3aMEHY ITPEAYCMOTPEHA IPYIIIIOBasi KOHCYJIbTALUS.

OmngIT npenoaaBaHusa JUCHUIIIIAHBI «HpI/IMeHeHI/IC TCOpHUU PCIICTOK B KpHHTOFpa(bHH))
TOBOPUT O CJIOXHOCTU €€ CaMOCTOATCIBbHOI'O H3YUCHUSA IJIA o6yqafomerocsl, HECMOTpPA Ha
HaJIMYUC AOO0CTAaTOYHO Ka4YCCTBCHHBIX y‘le6HHX mocoouii. ITO CBSA3aHO C HaCbIIICHHOCTBIO
H3ydyaeMoro wmarcepuajlia Hu OOJIBIIIMM  YHCJIOM Ha60paTOpHBIX pa60T, HeO6XOI[I/IMBIX JIIs
HpI/IO6pCTeHI/I$I HAaBBIKOB TIIPAKTUYCCKOI'0 HCIIOJIB30BAHUA HM3Yy4aCMOI'0 MaTcpualia. HOBTOMy
MOCCUICHUE BCEX aYAUTOPHBIX 3aHATHH SBIISICTCA HACTOSTEILHO PEKOMEHAYCMBIM.

13



