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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto m3ydenus aucuuiuimabl «Kpunrorpadudeckue airopuTMbD) SIBISIETCS OCBOCHHE
00yJaromuMHUCs TIEPEIOBBIX 3HAaHUM B 00JaCTH TEOPETUYECKOH Kpunrorpadguu, a HMEHHO
BOIIPOCOB, CBSI3aHHBIX C BO3MOXKHOCTBIO Pa3BUTHS KIACCHYECKOW KpunTorpaduu mocie co3aaHus
KBaHTOBOT'O KOMITBIOTEPA (IIOCTKBAHTOBOW KpHUITOrpadun).

JucuumimHa obecrneuynBaeT MpUOOpETeHNE 3HAHUNM W yMEHUH B O0JIACTH WCIOJB30BaHUS
KPUNTOTpaQHUUECKUX aNTOPUTMOB JIJISl PEIICHHs 3a7ad 3alluThl WHQPOPMAIUU, CIOCOOCTBYET
OCBOCHHUIO TPHUHIIMIIOB KOPPEKTHOTO MPUMEHEHHSI COBPEMEHHBIX KPUITOrpaUuecKux CpeAcTB U
METOJIOB 3aIIUTHI HHPOPMALIUH.

3aagamMu OCBOCHHMSI TUCIUIUIMHEI «Kpunrorpaduueckre airopuTMbD) SBISIOTCS:

— TpuoOpeTeHHE HAaBBIKOB aHAJIM3a CIIOKHOCTH W O€30IacCHOCTH aJITrOPUTMOB TEOPUHU

PEIIETOK;

— OBJAJICHHE METOJaMU TEOPHHM PEUICTOK JUIsl PEHICHUs 3a1a4 B 00JacTH COBPEMEHHOMN

Kpurnrorpadumu.

2. MecTO AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas1 TUCIUIUTMHA OTHOCHUTCS K BApUATHBHON YacTH 00pa30BaTEeIbHOM MPOTPaAMMBI.

Jlis OCBOEGHHSI JAAHHOW AMCLUIUIMHBI OOyyarolluecs: IOJDKHBI BJIQJETh MaTeMaTH4yeCKUM
ammaparoM — anreOpbl, JHHEWHOW  anreOpbl, TEOpPUH  AITOPUTMOB, 3HATh  OCHOBHEIC
KpUnTorpaguueckue MOHATUS U METOAbl, OCHOBHBbIEC ajredpandeckue CTPYKTYpbl (BEKTOpPHBIE
IIPOCTPAHCTBA, KOJbI[a MHOIOWIEHOB) U UX CBOWCTBA, METOJbl MPEICTABIICHUS aNreOpanyecKux
CTPYKTYp € IIOMOIIBIO CTPYKTYp IAaHHBIX, YMETb OCYLIECTBIIATH IMPOTrPAMMHYIO pealu3aLUio
U3BECTHBIX aJITOPUTMOB.

JUis ycnemHoro ocBoeHs TUCHMILIMHBL «Kpunrorpaduueckue anropuTMmbl» €l TOJKHBI
IIPEALIECTBOBATH CICAYIOIUE AUCIUIUINHBL:

«Anrebpay;

«JIunetinas anredpay;

«Teopust anropuT™MoBY;

«MeTtopl MPOrPaMMHUPOBAHUS,;

«Anredbpanueckasi aropUTMHUKa;

«MeToibl U cpesicTBa KpUIITOTpapruecKoi 3alUThl HHPOPMAL .

ITonyyennsie B kypce «Kpunrorpaduyeckue aiaropuTMb» 3HAHUS HEOOXOIUMBI IS
U3Y4eHUsd JUCHUIUIMH «MaTemaTuueckue MeETOJbl 3allluThl OaHKOBCKOM HHOpManuu» |
«MHpopmarrioHHast 6€301MacCHOCTh 3JEKTPOHHOTO OU3HECAY.

3. [InanupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIHUILINHE, COOTHECEHHbIE C IUIAHNPYEeMbIMH
pe3yJbTaTaMu OCBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

[Ipouecc n3yyeHus: TUCIUIUIMHBI HANpaBiieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHIINN
B coorBercTBUM ¢ PI'OC BO, OOII BO u nmpuobpeTenus clieAyoux 3HaH1i, yMEHUH, HaBBIKOB U
(unu) onbITa AESITENLHOCTHU:

Dopmupyemas Ilepeuenn
KOMIIETeHL U IUVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s
(koa 1 (hopMyJIPOBKA)

Oo6menpodgeccuoHAIbLHbIE KOMIIETEHIIHN

OIIK-10 3nameo:
OO6nagaer cnocOOHOCTHIO K | - COBpEMEHHBIE MAaTEMAaTUIECKIE METO/IbI TOCTPOSHUS
CaMOCTOSITEJIbHOMY KpUnTorpaduuecKux airOPUTMOB, OCHOBAHHBIX Ha TEOPUH PEIICTOK.




MOCTPOCHUIO aITOPUTMA,
MIPOBEIICHHIO €T0 aHAIIN3a
U peau3aiiu B
COBPEMEHHBIX
MPOTPaMMHBIX
KOMILTEKCax

- QITOPUTMBI IOCTPOCHUS IPUBEJCHHBIX 0a3UCOB PELICTKY;

- anroputMbl baban, Xacrana, Koomepecmura;

- kpunrocucremy NTRU;

- kpunrrocucremy LWE.

Ymemn:

- aHAITM3UPOBATH CIIOKHOCTh M 0€30MaCHOCTh KPHUITOTpaQHIECKIX
ITOPUTMOB, OCHOBAaHHBIX HAa TEOPHUHU PEIIETOK.

Bnaoemv nagvixamu:

- pa3paboTKN KPUNTOTPaPUIECKUX AITOPUTMOB Ha OCHOBE TCOPHH
PELIETOK, ¢ ucmosb3oBanueM cpeasl Microsoft Visual Studio ¢
npuMeHeHueM TexHosaoruu OpenMP.

IIpodeccnonaibHble KOMIETEHIIUT

IK-5

Obnanaet ciocoOHOCTHIO
y4acTBOBAaTh B pazpaboTke
1 KOHQUTYpHUPOBAHUHT
IpOrpaMMHO-AMIapaTHBIX
CPEZCTB 3aIIUTHI
nH(pOpPMAIIH, BKITFOYas
3aIlIUIICHHBIC
OTIEPALIMOHHBIE CUCTEMBI,
CHUCTEMBI YIIPaBIICHUS
0a3aMu JaHHBIX,
KOMITBIOTEPHBIE CETH,
CHUCTEMBbI AHTUBUPYCHOU
3aIIUTHI, CPEICTBA
KpunTorpahudeckon
3alIUTHl HHPOPMAIHN

3unaem:

- crioco0bl 3P PEeKTUBHON pean3alii IPUMUTHBOB TEOPHU PELICTOK.
Bnaoemv nagvixamu:

- BBIOOpA 1 pa3paboTKu KpUNITOrpadMIECKUX aITOPUTMOB Ha OCHOBE
TEOPHH PEIIETOK, C UCIOJIb30BaHueM cpeanl Microsoft Visual Studio ¢
puMeHeHueM TexHoioruu OpenMP.

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUILINHBI

OO01as TpyA0eMKOCTh TUCHUTIIMHBI COCTaBIseT 6 3a4eTHhIX equHuIl, 216 akaja. 4acos.

Ne TembI (pa3nesibl) = Buasbl y4eOHbBIX 3aHATHI, DopMBbI TEKYLIETO
n/n JMCIUILJINHBI, g |[BKIIOYAs CAMOCTOATEILHYIO padoTy KOHTPOJIS
HX coJep:KaHue 5 CTY/J1€HTOB, ycrneBaeMoCTH
®) H UX TPYI0eMKOCTh
(B akajieMHY€eCKHMX Yacax) dopma
KonraktHas padora MPOMEKYTOYHOM
aTTecTaluu
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1 |[IpuHIUIBI aHATH3a 9 6 4 3aga"us it
CJI03KHOCTH aJITOPUTMOB CaMOCTOSTCILHOU
paboThI
2 |NP-monHOTa HEKOTOPHIX 3amayu| 9 6 2 1 8 3aga"us st
CaMOCTOSTCILHOU
paboThl
3 |Pemrerku B €BKINI0BOM 9 6 2 2 1 8 3amauust 1
MIPOCTPAHCTBE CaMOCTOSTEILHOU




paboThI

4 |PenyunpoBaHHBIMH 110 9 6 2 2 1 8 3amanus s
MuHKOBCKOMY 6a3uc CaMOCTOSITEIbHON
pewmetku. Teopema paboTsel
MWUHKOBCKOTO O BBIITYKJIOM
Tene

5 |LLL-npuBeneHHBIC Oa3HUCHI 9 6 2 2 1 8 3amanust 1id
PEIIETOK U UX MPHIIOKEHUS CaMOCTOSITETIHLHOM

paboTHI

6 |Ataku Ha kpunTorpapudeckue| 9 6 2 2 1 8 3amaHus s
CHCTEMBI C HCIIOIb30BaHNEM CaMOCTOSITETIHLHOI
LLL-npuBeneHHbIX 6a31CcOB paboTshl
peleToK

0,3 4,7 |3auer
Bcero 3a 9 cemecTp 36| 8 |10 | 5 |03 48,7
108 akan. yacos

7 |[ToctkBanTOBas Kpunrorpadmsa| A 6 1 1
Ha OCHOBE TCOPHH PEIIETOK

8 |[IpuHLHUIIBI TOCTPOCHUS A 6 2 2 2 5 3amanust 1
napayieIbHBIX allTOPUTMOB CaMOCTOSITETIHLHOM

paboTHI

9 |TexHomorus mapayienrsHOTO A 8 5 5 2 5 3amaHus s
nporpammupoBanust OpenMP CaMOCTOSATENIbHOU

paboThI

10 |Hexoropsie MeTOIBI A 6 5 5 2 4 3amaHus s
CTaTUCTUYECKOTO CaMOCTOSITETIHHOM
KpPHUITOAHAIN32 paboThI

2 0,5 | 335 [DOx3amen
Bcero 3a 10 cemecTp 26 | 13 | 13 8 05| 475
108 akaj. yacoB
HUTOIo 62 | 21 | 23 | 13 | 0,8 | 96,2

Conep:xanue pa3iesoB QU CHUIITHHBI

Tema 1. IIpyHIMIBI aHAJIM3A CJIOKHOCTH AJITOPUTMOB.

CnoXXHOCTh QJITOPUTMOB M €€ NpakTHueckoe 3HaueHue. [loaxoapl K OLIEHKaM CII0XHOCTH
QITOPUTMOB W BbIUMCIEHUH. Mogenu BbluucieHuil. Mepsl cioxHocTH. CBo¥icTBa (DyHKIMH
cnoxkHOCTU. CII0O)KHOCTb B CpEJHEM U CIOXKHOCTh B XYJIIIEM Ciy4yae, HMX 3HAu€HUE s
kpunrorpaduu. IlonnHoMuanbHas uepapxus.

Tema 2. NP-nojiHOTa HEKOTOPBIX 3a1a4.

NP-nonHOTa 327124 0 BeINOJIHUMOCTH OyneBoi popmyisl, KHD-BbeImoaHUMOCTH, 3-BBITOJIHUMOCTH.
Ceenenue 3a7auul 3-BBIIOJHUMOCTH K 33Jjaue O PIOK3aKe.

Tema 3. PemieTku B éBKJINA0BOM NPOCTPAHCTBE.

[TonsTue pemerku B N-MEPHOM EBKJIMJOBOM IPOCTPAHCTBE, OA3UCHI PEIIETOK M HUX CBOWCTBA,
LIEJIOYMCIIEHHBIE PEeHIETKH U MaTpulbl. CBs3b TEOPUM PELIETOK C TEOPHEW YNAKOBKH IIApOB B
IIPOCTPAHCTBE.

Tema 4. PenyuupoBannbiii mo MuHkoBckoMy 0a3zuc pemerku. Teopema MHMHKOBCKOro o
BBIIYKJIOM TeJle.

PenynupoBannbiii mo MHHKOBCKOMY 0a3uC pELIETKHM M €ro OCHOBHBIE CBOMCTBA, PEIYKIUS
pemietok pasmepHoctd 2 u 3. IlocnmepnoBartensHple MuHHMMYMBI. Teopema Opmura. Teopema
MUHKOBCKOTO O BBIITYKJIOM TEJIE.

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

LLL-npuBeneHHble 0a3uChl pEIIETOK W MX CBoicTBa. Anroput™m mnoctpoenus LLL-mpuBeneHHbIX
6a3ucoB, olleHKa ero ciokHocTU. [Tpunoxkenus LLL-npuBeneHHbIX 6a3UCOB PEIIETOK.




Tema 6. ATaku Ha KpunrTorpauyecKkue CHCTeMbl ¢ HCNoJb30BaHHeM LLL-npuBeneHHbIX
0a31MCOB pelIeToK.

Ataka Xacraga Ha kpunrocuctemy RSA. Araka Jlarapumaca-O[UIbDKKO Ha  paHIEBBIC
KPUIITOCUCTEMBI.

Tema 7. IlocTkBaHTOBas KpUNTOrpagus Ha OCHOBE TEOPUH PELIETOK.

CIO)KHOCTh KBAaHTOBBIX BBIYMCIICHHH. 3HAYEHUE CO3/aHUs KBAaHTOBOTO KOMIBIOTEpA UL
COBPEMEHHOM KpunTorpapuu. BeruucianTenbHO CIOKHBIC 334 Il KBAHTOBOTO KOMIIBIOTEpA, X
npuMeHeHue B kpuntorpadguu. IIpoTokosbl kBaHTOBOro pacnpeneneHus kimroueil. ITpumepst
BBIYHMCIIUTENLHO CIOXKHBIX 3a/1a4 Ha pemierkax. Kpunrocucrema NTRU. Teopema Ampxrast.

Tema 8. [IpyHUMIIBI MOCTPOEHMSI APAJLJIEJILHBIX AJITOPUTMOB.

[TapajuienpHble WM pacHpelelCHHbIE BBIYMCIECHHs. Pa3BuTue napajuienau3Ma B KOMIIBIOTEpax.
Konuenuus HeorpannyeHHoro napamuienusma. I'pad anropurma. Iapannensnas ¢popma anropurma.
Mogenn nanHbix. OcoOeHHOCTH pPa3pabOTKH, KOMIWIALMK W aHajiu3a MapajulebHOTO KOAa.
Ortnanka napauiesbHbIX MpuiiokeHnid. CeTeBoii 3akoH Amana.

Tema 9. TexHoJiorusi napajjieJibHOro nporpammuposanusi OpenMP.

Texnonorust OpenMP — HazHaueHue, METOABI NPOrPaMMHUPOBAHUA: OpPraHU3alMs MapalieNnn3Ma,
pactipenenenue (OalaHCHPOBKA) BBIYMCIUTEIBHON HArpy3Kd, CHHXpOHHW3auus. JMpEeKTUBHI,
(GYHKLUU U IepEMEHHbIE CPEJIbI.

Tema 10. HexoTopbie MeTOAbI CTATHCTHYECKOI0 KPUIITOAHAIN3A.

Koneunsle pasHoctu. JuddepeHuunanbhplii KpunToaHanus. AHalU3 € MOMOLIbI YCEUEHHbIX
muddepeHnranoB. AHaIM3 ¢ moMouibio auddepeHnnanoB BeICINX MOpsAAKoB. KpunroaHamus Ha
OCHOBE CIHMCKa KJIFOUEH U CBSI3aHHBIX KIH0YeH. JINHEMHbIN KpUIITOAHAIH3.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHMCJI€ TEXHOJOIMM 3JIECKTPOHHOI'O 06yqe}mﬂ Hu
AUCTAHIINOHHbIC OﬁpﬂSOBaTeJIbeIe TE€XHOJOI'HH, HCHOJb3yEeMbI€ IIPU OCYIIECCTBJICHUH
06p330BaTeJ'[bHOFO nmpouecca mo TMCHUIIJINHE

B niporiecce 00y4eHust UCTIONB3YIOTCS CIENYIOIINE 00pa30BaTeIbHBIE TEXHOIOTHH:

AxageMuyecKasi JeKIus ¢ 3J1eMeHTaMH JIeKIIMu-0ece/ibl — OCIEeI0BATEIbHOE
U3JI0KEHNE MaTepHualia, OCyIIeCTBIsIEeMOe NMPEUMYIIECTBEHHO B BHJIE€ MOHOJIOTA IPEIoIaBaTels.
OeMeHTHI JIeKIMU-0ece /bl 00ecTedrBal0T KOHTAKT MPENoAaBarTes ¢ ayIMTOPUEN, YTO MO3BOJIAET
NPUBJIEKaTh BHUMaHHUE CTYJIEHTOB K HanOoyiee B)KHBIM TeMaM JIUCIHUIUTHHBI, aKTHBHO BOBJIICKATh
UX B y4eOHBIH IpoIiecc, KOHTPOJIUPOBATH TEMII H3JI0KEHUS Y4eOHOro MaTepuasa B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPHSTHS.

IIpakTHyeckoe 3aHATHE —3aHATHE, MOCBALICHHOE OCBOCHMIO KOHKPETHBIX YMEHHH U
HaBBIKOB 110 3aKPETUICHHIO MOJTyYCHHBIX Ha JICKIIMH 3HAaHUH.

KoHcyabTanum — BHJ y4yeOHBIX 3aHATHH, SBISIOLIMKICA OAHOM H3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTymeHToB. Ha  KOHCymbTamusix 1o Tpock0e  CTYACHTOB
paccMaTpUBAIOTCST HauOojee CII0KHbIE MOMEHTHl IPH OCBOGHHUHM Marepuana JUCLUIUIMHBL,
IpernoiaBaTeslb OTBEYA€T HAa BONPOCH CTYACHTOB, KOTOPHIE BO3HHUKAIOT Y HUX B IpoOIEcce
CaMOCTOSITENIbHON PaOOTHI.

JlaGopaTopHasi padora — opranuzaiusi yueOHOi padOTHl C peaJbHBIMU MaTEePHAIBHBIMU U
UH(POPMALIMOHHBIMH 00BEKTAMHU.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSIEMOI0 TPOrPaAMMHOIO
o0ecrieyeHusi, HCNOJb3YyeMOr0 MPH OCYHIECTBJCHHH 00pa3oBaTeJbHOr0 MHpomecca o
AUCHUIIJIMNHE

B Mponecce OCYMECCTBICHUA 06p330BaT€J'II)HOFO mponecca UCIOJb3YHOTC:



st (OPMUPOBAHUS MATEPUATOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TPOBEICHUS
MIPOMEKYTOUHOM aTTECTAIlUH, i1 (POPMUPOBAHUS METOIMUYECKIX MATEPHUAJIOB 10 TUCIUILINHE:
— mnporpammsl Microsoft Office;
— wm3aarenbckas cucrema LaTex;
— Adobe Acrobat Reader;
MIPU IPOBEICHUH NMPAKTHYECKUX 3aHATHUI UCIIOJIB3YETCs MPOTPaMMHOE 00ECTICUCHHE
— OpenMP;
— Microsoft Visual Studio.

7. IlepeyeHb cOBpeMeHHbIX TNPOdecCHOHANBbHBLIX ©0a3 [JdaHHBIX H HWH(OPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTeIbLHOI0 Mpoiecca mo
AUCHHILINHE (PU HE00X0AMMOCTH)

B npouiecce ocymiecTBiaeHUs: 00pa30BaTEIBLHOrO MpoLecca M0 AUCUUIIIIMHE UCIIOJIb3YETCS:
- ABTOoMaTu3upoBaHHas 6ubmuoreyHo-uHpopmannonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnektpoHHas OubnroTeunas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoteyHas cucreMa «KOHCYyNbTaHT CTyIEeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4uyeOHOIl  JHUTepaTypbl, PpecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTn «UHTepHer» (IpM He0OXOAMMOCTH),
PEKOMEHyeMBbIX JJIs1 0CBOCHHS M CHMIIIMHbBI

a) OCHOBHAasl JIMTepaTrypa
1. Mypun JI. M. DieMeHTbI TEOPUHU CIIOKHOCTH BBIYUCICHUI M TEOPHH PEHIETOK: y4yeOHOe
nocobue — Apocnasns: UHANWTO, 2020.

0) 10MOJIHUTE/ILHASA JIUTEpaTypa
1. M. M. TI'nyxos, . A. Kpyrnos, A. b. Iluukyp, A. B. Uepemymkun Bpenenue B
TEOPETHUKO-UYUCIOBbIE METOABl Kpunrorpadun: yued. mocodbue s By3oB - CII6., Jlanp,
2022. https://reader.lanbook.com/book/210746
2. Bacwienko O. H. TeopeTnko-4nciaoBbie alrOpUTMBI B kpunirorpaduu — M.: MITHMO,
2006. https://djvu.online/file/sNt61WMCyYNUMYV?ysclid=Irexvpj3g9147014199
3. T. Kopmen, Y. Jleiizepcon, P. Pusect, K. IlITaitH. ANMTOpUTMBI: TTIOCTPOCHUE U aHAIIN3 -
M.: Bunbsamc, 2013 https://djvu.online/file/Q37VANnSfuiEhX?ysclid=lrexx7mk7¢c322489592
4. Maxosenko E. b. Teoperuko-uncioBbie METONIbI B Kpunrorpaduu: yded. mocodue ams
BY30B - M.: I'ennoc APB, 2006.
https://djvu.online/file/wspDE7XLdTOyo?ysclid=lreyOehts1939179707

B) pecypchl cetu «MHTEpHET (MPH HEOOXOAUMOCTH)
1. http://parallel.ru — caiit Jlabopatopuu mnapayuieNnbHBIX WH)OPMAIMOHHBIX TEXHOJIOTHIA
HayuHo-uccnenoBaTenbckoro BhIUUCIUTENBHOTO 1IEHTpa MOCKOBCKOTO rocyJapCTBEHHOTO
yHuBepcutera umenn M.B.JlomoHoCcOBa.
2. http://www.latticechallenge.org/ — caiiT, Ha KOTOPOM MPOXOJAT COPEBHOBAHUS IIO
CIIEYIONMM HAMpPABJICHHUSAM: pelIeHUEe 3a7ad MOUCKA KpaTyalIero HEHYJIEBOTO BEKTOpa
pemeTku (Wi JIy4dIiero NpuOImKeHUss K HeMy) Ha Ha0Ope CIIOKHBIX PEIIETOK Pa3IHuHOM
Pa3MEpHOCTH, TPEIOKEHHBIX OPraHW3aTOPaMH COPEBHOBAaHMS; OleHKa 3(h()EKTHBHOCTH
pPa3IMYHBIX TUIOB AJITOPUTMOB MOMCKA KpaTyalllero HEHYJIEBOTO BEKTOpa PEIIeTKU (WUu
Jy4diero NpUOMMKEHUST K HEMY) Ha CIOXHBIX CIy4asX CIy4alHBIX PpEIIeTOK IO
lNonpamteitny u Maiiepy, nmojiydaemMbIX MpU MOMOIIM MPETOCTaBIEHHOTO OpraHU3aTopaMu
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reHepaTopa pelIeToK; pelieHre 3a/1ad MOMCKa KpaTyalilero HeHyJIeBOro BEKTOpa PemeTKU
(v ydimero TMpUOMMKEHUST K HEMY) B pEIIETKaX, MOCTPOSHHBIX Ha HeaaX KPYroBOTO
MHOroujieHa; pemenue 3anauun LWE.

3. https://msdn.microsoft.com/ru-ru/library/default.aspx — OubOmuoTreka oduIHATBHON
TEXHUYECKOH ToKyMeHTanuu ais pazpadorunkos noa OC Microsoft Windows. bubaunoreka
MSDN (Microsoft Developer Network) comepxur moxkymenrtamuio Ha APl mpoaykroB
Microsoft, a Takke KOJ HpPUMEPOB, TEXHHYECKHE CTaTbH W JPYTyI0 MOJE3HYIO s
pa3paboTUYNKOB MHPOPMAIIHIO.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0oAMMasl VIS OCYIIeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUUIINHE

MaTepI/IaJ'IBHO'TCXHI/ILICCKaH 6333, HCO6XOI[I/IMaﬂ JJIs1 OCYIICCTBJICHHA 06p330BaTeHBHOFO

nmponecca mo JMCUUIUIMHE BKIIFOYACT B CBOM COCTaB CICIUATbHBIC IIOMCIICHMUS

yueOHbIC ayTUTOPUH JIJIS IPOBEACHHMS 3aHATHH JICKIIMOHHOTO THIIA,

yueOHbIC ayIUTOPUU Ui MPOBEICHUS MPAKTHYCCKUX 3aHATUH W J1a0OpaTOPHBIX PadOT,
OCHAII[CHHBIC CPEJCTBAMHU BBIYUCIUTEIHHON TEXHUKH, C YCTAHOBICHHBIM IPOrPAMMHBIM
obecneuennem Microsoft Visual Studio;

yueOHBIC ayTUTOPUH JIJISl IPOBEACHHSI TPYIITIOBBIX M WHINBUAYAITBHBIX KOHCYJIbTAIUH;
yaeOHBIC ayTUTOPUH JIJISl TIPOBEACHHSI TEKYIIIETO KOHTPOJIS U TIPOMEKYTOYHOM aTTECTAIINN;
MIOMEIIEHUS JIJISi CAMOCTOSITSIIbHON paOoTHI,

MOMEIIEHUS JUII XPAHCHUS W MPOQPIIAKTHUECKOTO OOCTYKMBAHUS TEXHUYECKUX CPEICTB
00y4eHwusl.

[TomenieHus: At CaMOCTOSTENILHOW PabOThl OOYYAIONIMXCS OCHAIEHBI KOMITBEOTEPHOMN

TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOUECHHS K cetn «MHTepHeT» M olecreueHneM J0CTyna K
3EKTPOHHOU MH(OpMaMOHHO-00pa3oBaTensHoM cpene Apl'Y.

ABTOP(BI):

JHouent xadpenpst KbBuMMOMW, xanz. ¢pus.-mar. Hayk JAM. Mypun


https://msdn.microsoft.com/ru-ru/library/default.aspx

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Kpunrorpadpuyeckue aJaropurmMmbi»

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

1. TunoBble KOHTPOJIbHBIE 32JaHNUsI U UHbIE MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

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

3anaHus 171 CAMOCTOSATEILHOM PaGoThI

Bo3MoskHBIE 3aaHus AT CaMOCTOSTENbHONH paboThel o Teme Ne 1 «[IpuHIMIBI aHaM3a

CJIOKHOCTH aJITOPUTMOB»

1.

©xX® N ook DD

[Mycte p1(X) u p2(X) — nonuHOMBL. [ToKakuTe, YTO HEKOTOPBIA MOJMHOM JUISL KaXIOro X
nprHUMaeT 3Hadenue, oospmee P1(P2(X)).

Vrpocture pynximio O(1000 n® + n log n + (log n)!%), rae n — mapamerp.

Yopoctute QyHKINIO O(Z:L:lk!nk ), Tie N — mapameTp.

VYupocrure dyakuuro O(1+3+5+...+(2n—1)), rae n — mapamerp.

VYupocrure pyrkmuro O(1+2+3+...4+Nn), Tae N — mapamerp.

VYnpocture dynkmmo O(1° + 2% +3% +...4+n?), rae N — mapamerp.

Yupocture GyHKITUIO O(l log n+ (log n)* +1), rae N — napamerp.
n

JoxaxwuTe, uto O(const) = O(1).
Orenure GUTOBYIO CIIOKHOCTBH OIEPAIlMi CIIOXKEHUS, BEIYMTAHHS, YMHOKCHUS W JICIICHHS
CTOJIOMKOM.

. CpaBeyuBhl i cootHomenus 2™ = O (2") u 22" = O (2")?
11.

Joxaxxute, uto MHOKecTBa 0(g(n)) 1 w(g(n)) He mepecekaroTCs..

Bo3MoxHBIe 3agaHus Qi1 CaMOCTOSTEIbHOM pa6OTBI mo TemMe Ne2 «NP-momnora

HCKOTOPLIX 3aaa4»

1.

[Tokaxure, yTo Kiacc P, KOTOpBIM paccMaTpuBacTCs KaK MHOXECTBO S3BIKOB, 3aMKHYT
OTHOCHUTEJILHO OTepanuii OOBEAMHEHUS, TEPECeUeHUs, KOHKATCHAIMM, IOTIOJHEHUS W
3ambikaHus Knnnu.

[Tokaxwure, 4ro kiacc s3bIkOB NP 3aMKHYT OTHOCHTENBHO oOlepanuil 0O0beIUHEHMS,
NepeceveHmsi, KOHKaTeHaluu, 3amblkanus Knnau. YTo MOXHO CKazarb O 3aMKHYTOCTH
Kkiacca NP oTHOCHTENILHO JOMOTHEHHS ?

Jlokaxxute, 4TO 33Ja4a O packpacke ocraercsi NP-1oHOM, qae eciiu OrpaHuYHUTh K urciom
3, a HauOOJIBIIYIO CTENEHb KaXA0M BEPIINHBI — YUCIOM 4.

Joxkaxxure NP-onHOTY 3a/1a4n 0 KJIIMKE, HEIOCPEICTBEHHO NTpeACTaBisAs Bbrunuciaenuss HMT
BMECTO TOT0, YTOOBI TpaHcPopmupoBats ee u3 3-KH®D-BpimonauMocCTH.

[Tokaxure, yro NP-nonHa 3amaya pacno3HaBaHUs CIEAYIOLIETO CBOWCTBA: PETYISPHOE
BbIpaXkeHHe 0e3 * He mpe/ICTaBIsIeT BCeX IeNoYeK HEKOTOPOoi (PMKCUPOBAHHOM JJTMHBI.
[Tokaxure, yro NP-nonHa 3amaya pacno3HaBaHUs CIEAYIOLIETO CBOWCTBA: PETYISPHOE
BBIpakeHne Hax andasutoM {0} He mpenacrasiser 0*.



7.
8.
9.

ITocTpoiite anropuT™ NOJIMHOMUAIBHON CIIOAKHOCTH J1JIsl IPOBEPKU 2-BHIIIOJTHUMOCTH.
Hoxaxwure, uro ecnu NP He paBHO co-NP, To P He paBHo NP.

Hokaxure, uro sa3plk L monueid jus kiacca NP torma W TOJNIBKO TOrnaa, Korja
nomonusronmit 361k U\L (rme U — yHuBepcanbHbIH S3bIK) MOMHBIH 11 Ki1acca co-NP.

10. lokaxxute, 4TO 3a7ada OMpPEIEICHHUS TOTO, SBIISIETCS JM TaBTOJOTHEH maHHAs GopmyIa,

SIBJISIETCS NOJIHOU B Kitacce co-NP.

Bo3moskHbIe 3a1aHusl 111 CaMOCTOSTENbHOM paboThl 1o TeMe Ne 3 «PemmeTku B eBKIMI0BOM

POCTPAHCTBE)

1. TlpoBectn mnpouecc oproroHanuzauuu ['pamma-llIMuara mo OTHOUIEHHIO K BEKTOpaM
b:1=(1,0,0,5),b2=(0, 1, 0,5),bs=(0,0, 1, 5).

2. Ha miockoctu pacnosnoxeH KkBajapar muiomanu 4. Kakoe HanMeHbllee 4HMCIO TOYEK C
[EJIOUMCIIEHHBIMU KOOPMHATAMH OH COJEPKUT?

3. Ha mockoctu pacroniokeH KBaApaT IJowm@aau 4, coiaepKaliuii He MEHee CEMHU TOYeK C
IIEJIOUYUCIICHHBIMU KOOpAWHATaMU. JlOKaXXUTe, YTO OH COJCPKHUT POBHO JEBSATH TOYEK C
LEJIOYHCICHHBIMUA KOOPAUHATAMH.

4. Tlycts pemerka moctpoeHa Ha Bektopax (0, 1), (0, v—2). JIns Kakux OPOCTHIX p Ha
OKPYKHOCTH paJnyca ./ P C LEHTPOM B Hayaje KOOPAMHAT JISKUT HE MEHEee YEThIPEX TOUEK
peuieTku?

5. Ilycts pemerka mocrpoena Ha Bekropax (0, 1), (0, +—3). s kakux MpoCTHIX p Ha
OKPY)KHOCTH paJnyca ./ P C LEHTPOM B Havaje KOOPAMHAT JISKUT HE MEHEe YEThIPEX TOUEK
peuieTku?

6. BBIYHCINTDH ONpENeNuTEeNb PEMIETKH, 0a31C KOTOPOH CYTh
a)b1=(1,2,3),b2=(5,1,4),b3=(3, 2,5);

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

7. JlokaxuTe HEpaBeHCTBO Anlamapa.

Bo3MoxHBI€ 3aaHus 11 CaMOCTOSATEIbHOM pa6OTBI mo teme Ne 4 ((PCIIYLII/IpOBaHHHﬁ 1o

MunkoBckoMy 6a3uc pemeTku. Teopema MUHKOBCKOTO O BBIITYKJIOM TEJIE»

1.

2.

3.

IToctponts npuBeAeHHBIH MO0 MHHKOBCKOMY Oa3ucC peleTKH, 3aJaHHBI 0a3uc KOTOpOH
b1 =1(2,1),b2=(3, 2).

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

BeinonHuTh 1a60paTopHyIo paboTy MO COOTBETCTBYIOILEH TEMe.

Bo3MmoskHbIe 3amaHus Uil caMOCTOSTeNbHONH paboTsl mo Tteme Ne 5 «LLL-mpuBeneHHble

0asucel PEHICTOK U UX IMPUITOKCHUS>

1.

2.

3.

IToctpouts  LLL-npuBeneHHblf  0a3uc  pemieTkd, 3aJaHHBId  0a3uc  KOTOpOH
b1 =1(2,1),b2=(3, 2).

IToctpouts  LLL-npuBeneHHbli  0a3uc  pemieTkd, 3aJaHHBId  0a3uc  KOTOpOH
b:1=(1,0,1,2),b2=(1,-1,2,0),b3=(-1, 2,0, 1).

BbInonHuTh 1a60paTopHYIO paboTy MO COOTBETCTBYIOIIEH TEME.

Bo3MoxHBIE 3agaHuS I CaMOCTOSTEIbHOM pa6OTBI mo tTemMe Ne6 «ATakm Ha

KpunTorpaduueckrue CUCTEMbI ¢ ucronb3oBanueM LLL-npuBeeHHbIX 0a31COB PELIETOK)

1.

Pemuts 3a1a4y 00 yKiIaake 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.



2.

BrimonHuTh 1abopaTtopHble paboTHI IO COOTBETCTBYIOLICH TEME.

Bo3MmoykHbIE 3a0aHUs I CAMOCTOSTENbHON paboThl 1o TeMe Ne 8 «[IpuHIHIbI mocTpoeHus

napaajaCIbHbIX aJITOPUTMOB)

1.

2.

PaccmoTpute cmocoObl obecrieueHUs KOTEPEeHTHOCTH KdIIeH B cHCTeMax ¢ oOmien
pazzensieMoi naMsThIO.

[TonroroBbTe 0030p MPOrpaMMHBIX OHMOIHOTEK, 00ECIIEUNBAIONINX BBHIIOIHEHUE ONEpaluit
Nepeaun JaHHBIX ISl CUCTEM C pacIpeAeICHHON aMSThIO.

3amaHus A CaMOCTOSITENbHOM paboThl mo TemMe Ne 9 «TexHonorus mapamieabHOTO

nporpammupoBanusi OpenMP»

1.

Peanm3oBaTh mocnemoBaTenbHBIA  anroput™M [aycca  pemieHUs CHCTEM  JIMHEHHBIX
ypaBHEHUH, pa3paboTaTh MapauIeNbHBIA AJITOPUTM M pPEaU30BaThb €ro, MPOBECTH
BBIYHCIIUTEIIEHBIE SKCIIEPUMEHTEI.

BrimonuauTh 1abopaTtopHbie paboThI 0 COOTBETCTBYIOLICH TEME.

Bo3moxHble 3aianus uisi camocTosTeNnbHo padoTsl mo Teme Ne 10 «Hekotopbie MeTo/1blI

CTAaTUCTUYCCKOI'O KpUIITOAHAJIN3a»

1.

[Mpoananm3upyiite S-6mokum mmdpa TwoFly. BeposTHOCTh NTWHEHHOTO NPUOTMKCHUS
Kakoro u3 S-O5M0KkOoB uMeeT HauOombliee OTkIOHeHHe oT 1/2?7 Omnpenenurte myudriee
IpUOIMKEHNE AJIs KaKI0ro U3 S-0JI0KOB.

Hcnonb3ys mnpuOnmxeHus S-0JI0KOB, HalJeHHble B TMpeablaylIed 3anade, Haiaute
muHerHple npubmkeHuss mmdpa TwoFly. C  kakoil BepoATHOCTBIO OHU OyayT
BhINOJIHATHCA? Kakoe npubimxkeHne 0yJaeT HauaydIuM, T. €. BBIIOJHATHCS ¢ HauOoJbIIeH
BEPOSATHOCTHIO?

CKONBbKO TMap «OTKPBITBIM TEKCT — MIM(POTEKCT» JOCTATOYHO MJs TOro, 4YTOOBI C
BEPOATHOCTbIO OIM3KOM K enuHuue (Hanpumep, 0,977) yrBepaxaarh, 4yTo Jiydllee JUHEHHOE
npubmokenne mmdpa TwoFly maer Bepuyro mHbopmanuio o kimoue? Boipasute OUTHI
KJIF04a, HACKOJIBKO TO BO3MOXKHO, Yepe3 OUTBI OTKPBITOTO TEKCTA.

[Toctpoiite Tabmuisl nuddepenimanos s S-6mokoB muppa TwoFly. Kakoit uz S-6moxos
nomyckaeT auddepeHnuan ¢ HauOodbIIEH BeposATHOCTHIO?  Omnpenenure JIy4IIUi
muddepeHIman ans Kaxaoro u3 S-0JI0KOB.

Ucnone3ys nuddepennmansr S-010KOB, MOJy4YeHHbIE B MpeAbLAYLIEH 3anade, Halaurte
mupdepenimansl mmdpa TwoFly. C  kakoil BepoATHOCThIO HIM(P AOMYCKaeT 3TU
mubdepenumanel? Kakolh auddepenunan OyneT HaWiaydllidM, T. €. JOMYCKaTbCs C
HauOoJIbIIEeH BEPOSITHOCTHIO?

CKONBbKO TMap «OTKPBITBIM TEKCT — MMPPOTEKCT» JAOCTaTOYHO JUIsi TOTO, 4YTOOBI C
BEPOSITHOCTbIO OnM3koi k enuHuue (Hampumep, 0,977) yrBepkaaTb, 4YTO JIydIIMH
mupdepennman mudppa TwoFly naer BepHyro mHpopmanuio o kioue? Boipasute OUTHI
KJIF04a, HACKOJIBKO 3TO BO3MOXKHO, Yepe3 OUThI OTKPBITOIO TEKCTA.

[IpoBenute nuHelHbIM kpunroaHanus mudpa S-AES. PaccMoTtpute aBa ciydas: koraa
payH/IOBbIE KJIIOYM OJMHAKOBBIE M KOrja OHU pa3Hble. OLeHHTe HeoOXOAUMBIH 00BbeM
BBIOOPKH JIJIs1 HAJISKHOM pabOTHI METO1A.

ITpoBenute nuddepenumansuplii Kpunroananus mudpa S-AES. PaccmoTpute nBa cimyyvast:
KOTI'Jla payH/I0BbI€ KJIIOUM OJIMHAKOBbIE U KOT/1a OHM pa3Hble. OLeHuTe HeoOX0AUMBbII 00beM
BBIOOPKU /17151 pabOoTHI anropuT™Ma ¢ HaaexkHocThio 0,8; 0,95; 0,99.

Hokaxure nemmy Manyn: ITycts Xi, rne 1<i<n, — He3aBUCUMBIE CITy4aifHble BETHMYNHBI,

npuHUMaromue 3HadeHus u3 Zo. Ilycte P{Xi = 0} = 1/2+¢,, rne 0<¢, <1/2. Torma

ciyuaiinas Benmmanaa X, © X, ©...@ X | npunumaer 3nauenue 0 ¢ BeposTHOCTHIO 1/2 + ¢,

_ n
8=2”l| I &
i=1 1

10. BoinoaauTk 1abopaTopHblie padOThI IO COOTBETCTBYIOLIEH TEMeE.



3ananus 1abopaTOpPHBIX padoT

JlaGopaTopHass padora mo Teme Ne 4 «PemyrupoBaHHBII 0 MHHKOBCKOMY 0a3WC pEIICTKH.
TeopemMa MHHKOBCKOTO O BBIIIYKJIOM TEJIE»
PeanuzoBath nporpamMmy, peain3yoIlyo aIrOpUTM MpUBEIeHUS O6a3uca peleTKH.

JlaGopaTtopHnas padota o Teme Ne 5 «LLL-nipuBeieHHbIe 0a3UCHI PEIIETOK U UX MPUIIOKESHUS
PeanuzoBath mporpammy, peanusytomryro LLL-anroputm mnpuBeneHus 0a3uca  pEIICTKH.
PeanuzoBath nporpamMmy, reHEpUPYIOIIYIO Oa3UChI PEIIETOK Pa3InYHBIX pa3MEPHOCTEH.

JlaGopatopHbie paboThl 10 TeMe Ne 6 «ATaku Ha KpUNTOrpaduyeckre CUCTEMbI C UCIIOJIb30BaHUEM
LLL-npuBeaeHHBIX 6a3UCOB PEIIETOK)

JlaGopaTtopnast pabora No 1.
Peanu3oBath aaropuT™ perieHus 3a1aun o prok3ake Ha 6a3e LLL-anroputma. [Ipoananu3upoBats,
MIPU KaKUX BXOAHBIX JAHHBIX AJITOPUTM C HAUOOJbIIIEH BEPOSTHOCTHIO YCIIEIIHO 3aBEPIIACTCS.

Jlaboparopuas pabora Ne 2.
PeanuszoBath anroput™m, peanusyromuii araky Xactana Ha RSA. IIpoananusupoBath, IpU KaKHX
napaMmerpax KpunrocucteMbl RSA araka sBisiercs 3¢ (EeKTHBHOM.

JlaGopatopusbie padoTsl 1o Teme Ne 9 «TexHomnorus napauienbHoro nporpammuposanus OpenMPy»

JlaGopaTtopnast pabora No 1.

[TapannensHbie METOABI YMHOXKEHHUS MATPHIIBI HAa BEKTOp (peanm3amus IMOCIeI0BATEeIBHOTO
QITOPUTMA, pa3padOTKa MapaJIeNbHOTO alrOpPUTMA, peaH3alysi MapauIeIbHOTO aJIrOpUTMa,
NPOBE/ICHUE BBIYMCIIUTEIBHBIX 3KCIIEPUMEHTOB).

JlaGopatopHas pabora Ne 2.

[TapannensHple METOABI YMHOKEHHS MaTpHIl (pealu3amus IOCIeI0BaTeIbHOTO aAITOPUTMA,
pa3paboTka MapauIelIbHOTO alropuTMa, pean3alus NapayieIbHOTO alropuTMa, MpOBEICHHE
BBIYUCITUTEILHBIX SKCIIEPUMEHTOB).

Bo3moxnble nmaboparopusie padotel 1mo Tteme Ne 10 «HekoTopbie MeToabl CTaTUCTHYECKOTO
KpUIITOAHAIN3a»

JlaGopatopHas pabora Ne 1.

PeammzoBath MeTOn muQQepeHIHaTbHOr0 KpPUNTOAHATN3a C HCIOJNB30BAaHHEM TEXHOJIOTHUU
OpenMP B cpene paszpaborku Microsoft Visual Studio (17151 mpon3BONIBHOTO GIOYHOIO alrOpUTMa
muQpoBaHus).

Jlaboparopuas pabora Ne 2.

Peanu3oBaTh METOA KPUIITOAHAIN3A C TIOMOIIBIO YCEUEHHBIX TU(PEepeHIINaIoB ¢ UCIOIb30BaHHEM
texHonorun OpenMP B cpene pazpabotku Microsoft Visual Studio (1151 pon3BOABHOTO 6JI0YHOTO
IropuT™Ma MuppPOBAHUS).

JlaGopatopHnas pabora Ne 3.

PeanuzoBaTh MeTOJ KpHUNTOAHAIW3a C TOMOIIBIO JAU(QEepeHIInanoB BBICHIUX MOPSIKOB C
ucnonb3oBanueM TexHojorun OpenMP B cpene paspaborku Microsoft Visual Studio (ans
IIPOU3BOJILHOTO OJIOYHOTO AJIrOpUTMA MIKU(POBAHUS).
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Jlaboparopnas pabota Ne 4.
Pean3oBats MeTOA JIMHEHHOIO KpUNTOAHAIU3a C UCIOJIb30BaHUEM TexHoiorun OpenMP B cpene
pa3pabotku Microsoft Visual Studio (a5t mpon3BoIBbHOTO GJI0YHOTO ANTOPUTMA MU(POBAHUS).

2. Cnucoxk BonpocoB u (WJIH) 3aJaHUI JIA NPOBeAeHHs POMEKYTOYHON aTTecTaAlluN

no

SRl

10.
11.
12.
13.

14.

15.

16.

17.
18.
19.
20.
21.

22.

23.

24.
25.
26.
27.
28.
29.

CnHcok BONPOCOB K IK3aMEHY:
CBs13p Mexy 3a7auei, 3bIKOM M MammHamu TeropuHra. Buasl mamns Teropunra. Busel
3aja4: 3a7ada ONTHMHU3ALMM, 33a/a4a BBIYMCICHUS, 3aJa4ya PAacllO3HABAHMS, CBSI3U MEXIY
BUJIaMH 33/1a4.
Jloka3arenbcTBo NP-1IOJHOTHI 3314yl BBITIOJITHUMOCTH 0YJ1€BOM (hOpMYIIBL.
JlokazarenbctBO NP-TIOTHOTHI 331a4¥ BBIIOJIHUMOCTH OyneBoi (opMyJIbl, HaXOIIEHCs B
KH® (NP-monHOTa 3371241 BBITOTHUMOCTH OYJIEBOM (POPMYIIBI TIOJIAraeTCsl U3BECTHOM ).
HoxkazarenbctBo  NP-momHOTHl  3amaun  3-BeimoiaHuMoctr  (NP-momnoTa  3amaum
BBINOJIHUMOCTH OyJ1eBoi (hOpMyJIbl I10JIaraeTcsi U3BECTHOM).
Hoxka3zarenbcTBO NP-MOJHOTHI 3a/1a4n 0 PrOK3akKe.
ITpouecc oproronanuzanuu I'pamma-IlIMuara. OuneHka cI0KHOCTH.
OcHoBHblE cCBefeHHs O penierkax. Onpenenurenb peHIeTKH, €ro WHBAPUAHTHOCTH
OTHOCHUTEIIbHO BhIOOpa Oa3uca.
Teopema o jpononHeHun BeKTopa X = (X1, ..., Xn) U3 Z" 10 6a3uca MeTOYUCICHHOM PEIICTKH
Z"
[TpuBenenHble 10 MUHKOBCKOMY 0a3KChl PELIETKH U UX CBOMCTBA.
Penykums pemerok pasmepHocTH 2. Anroputum ["aycca, oLeHKa ero ClI0KHOCTH.
[TocnenoBarenbHble MUHUMYMBI PELIETOK U UX CBOMCTBa. Teopema Dpmura.
Teopema MHUHKOBCKOTO O BBIITYKJIOM TEIIE.
LLL-npuBenennbie 6a3uchl pemetku. OmnpeneneHue, OCHOBHbIE CBOMCTBa (0e3 TeopeM o
JuinHax BekTopoB LLL-mpuBeneHHoro 6asuca Mo CpaBHEHUIO C JPYTUMHU HEHYJIEBBIMU
BEKTOPAMHU PEIIETKH).
LLL-npuBenennsle 6a3uchl pemeTku. OmnpeneneHne, TeopemMsl 0 AauHax BekTopoB LLL-
MPUBEIEHHOTO 0a3Kca M0 CPaBHEHUIO C IPYTUMHU HEHYJIEBBIMU BEKTOPAMU PELLETKH.
OneHka 4uciaa TOYEK IEJIOYUCIEHHOM pelleTKH, Homajarumx B cdepy paauyca R ¢
LEHTPOM B Hayaje KOOpAuHAT B N-MepHOM npocTpaHcTBe. Citydail 601100 pajguyca.
OneHka 4yMciaa TOYEK IEJIOYMCIEHHOM pelIeTKH, Nomajarumx B cdepy paauyca R ¢
LIEHTPOM B Hauaje KOOpAuHAT B N-MepHOM mnpocTpaHcTBe. Citydail Majoro paauyca.
Ataka Bunepa Ha xpunrocuctemy RSA.
Araxa Xacrana Ha Kpunrocucremy RSA.
Kpunrocucrema Mepkisa-Xennmana.
OneHka yucia CBepXpacTyliuX U HHBEKTUBHBIX BEKTOPOB.
Merton Jlarapunaca-OnnpbKKo pemeHus 3afadu o prok3ake. Ciaydail pacrnoaoKeHus LeHTpa
chepsl B TOUKE Havajga KOOpIUHAT.
Merton Jlarapunaca-OnnpbKKo pemeHus 3afadu o prok3ake. Ciaydail pacrnoaoKeHus LeHTpa
cdepsl B Touke (1/2, ..., 1/2).
BeruncnuTenbHO CIIOKHBIE 3aJadM JUIsl KBAaHTOBOTO KOMIIBIOTEPA, MX IPUMEHEHUE B
kpuntorpaduu. [IpuMepsl BHIMUCIUTENBHO CIOKHBIX 33]1a4 Ha pelIeTKax.
[IpoToKO0IIBI KBaHTOBOTO paclpeAEIeHUS KIYEH.
Kpuntocucrema NTRU.
Konnenuus HeorpanuyeHHOro napauienusma. I'pad anropurma.
[TapamnensHas popma anropurma. Mojenu TaHHBIX.
CereBoil 3ak0oH Ampana.
Texnonorust OpenMP. [TapannenbHble 1 ocae10BaTeNIbHbIE 00JIACTH — IEPEMEHHBIE CPEJIbI
U BCIIOMOTaTelbHbIe (QYHKIIHH.
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30. Texuonorust OpenMP. [NapanienbHbie U TIOCIIEOBATENBbHBIC 00JIACTH — AUpeKTUBa parallel,
TUpPEKTHBa single, TMpeKTHBa master.

31. Texnomnorust OpenMP. Mojienb JaHHBIX.

32. Texnonoruss OpenMP. Pacnpeznenenue padoTbl — HU3KOYPOBHEBOE paclapasuleldBaHue,
napaiebHbIC IIHKIIbI.

33. Texnomorusi OpenMP. PacnpeneneHue paboThl — mapajulelbHbIE CEKIWH, THUPEKTHUBA
workshare, 3a1aua (task).
34. Texnomorus OpenMP. Cunxponusamus — Oapbep, aupektuBa ordered, KpuUTHUYECKHE

CEeKIIMH, TUPEKTHBA atomic.
35. Texnomoruss OpenMP. CuaxpoHu3zanus — 3aMku, 1upekTuBa flush.
36. AuddepeHunanbHbIi KpUITOAHATIHS.
37. AHanmu3 ¢ MOMOIIBIO YCEUEHHBIX U] depeHITnaIOB.
38. Ananu3 ¢ momouibio 1 hepeHINaToB BEICIIUX MOPSIKOB.
39. KpunToaHanu3 Ha OCHOBE CIIMCKa KITFOUEH M CBS3aHHBIX KIIFOUEH.
40. JInHEeWHBIA KPUIITOAHAIINS.

3. IlpaBuja BbICTABJIEHUSI OLIEHKH.

IIpaBuniia BoICcTaBJIeHNsI OLIEHKH HA 3a4eTe.

B nporecce 3auera TpeOyeTcss OTBETUTh Ha OJWH M3 MPHUBEICHHBIX BbIIE BompocoB. Ha
MOATOTOBKY K OTBETY JIa€TCs HE MeHee | akaJeMHUyeckoro yaca.

ITo mroram 3adera BBEICTABIISICTCS OJHA M3 OIICHOK: «3aUTCHO», «HE 3a4TCHOY.

Ounenka «3a4TeHO» BBICTABISIETCS CTYACHTY, KOTOPBIM JEMOHCTPUPYET BJaJCHUE
COZEp)KaHUEM MaTepuasa v MOHITUUHBIM anmnaparoM TEOPUU PELIETOK; YMEET CBA3bIBATH TEOPHIO C
MpakTUKOW. B oTBeTe MOTyT HOmycKaTthbCsl OTAENIbHbIE HETOYHOCTH (HECYIIECTBEHHBIE OIIMOKH),
KOTOpPBI€ HCIIPABISIOTCS CaMUM CTYACHTOM TIOCJTE JOMOJHUTENBHBIX W (WJIM) YTOUHSIOIINX
BOIIPOCOB 3K3aMeHaTtopa. Ha 4yacTh JOMOJHUTEIBHBIX BOIIPOCOB CTYAEHT MOKET HE 1aTh OTBET WJIH
JlaTb HEBEPHBIN OTBET.

Ouenka «He 3a4TeH0» BBICTABISIETCS CTYIAEHTY, KOTOPBII JEMOHCTPUPYET Pa3pO3HEHHBIE,
OeccuCTeMHBIE 3HaAHUS; OECIOPSIOYHO M HEYBEPEHHO H3JIaraeT Marepuaj; HE YMEET BBIIETSATh
IJIaBHOE M BTOPOCTENEHHOE, HE YMEET COCIUHATh TEOPETUUYECKUE IIOJIOKEHUS C IPAKTHUKOW;
JIOTTyCKaeT TpyOble OIMMOKM TpPU OMNPEACICHUH TOHATHH, BCIEACTBHE HEMOHWMAHUS HX
CYLIECTBEHHBIX M HECYLIECTBEHHBIX IIPU3HAKOB M CBSI3€M; AT HEINOJHBIE OTBETHI, JIOTHMKA M
MOCJEA0BATENbHOCTh  M3JIOKEHUSI KOTOPBIX HMMEIOT CYIIECTBEHHbIE W MPUHIUMITAAIBHBIC
HapylIeHUs1, B OTBETaX OTCYTCTBYIOT BBIBOJbI. JIONOJHUTENBHBIE W YTOYHSIOIIUE BOIPOCHI
JK3aME€HaToOpa HE MNPUBOAAT K KOPPEKUHWH OTBETOB CTyleHTa. Ha OCHOBHYI 4acTh
JIOITOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPYAHSAETCS AaTh OTBET WIIA 1a€T HEBEPHBIE OTBETHI.

Onenka «He 3auTeHO0» BBICTABISETCS TaK¥Ke CTYIEHTY, KOTOPBIA B3I SK3aMEHAIMOHHBII
OMJIET, HO OTKA3aJICAJaTh Ha HETO OTBET.

IIpaBuiia BeICTaBJICHUS OLICHKH HA JK3aMeHe.

B sk3ameHanmoHHBIN OWJIET BKIIOYAIOTCS JIBA TEOPETUUYECKUX Borpoca. Ha moarotoBky k
OTBETY JIae€TCs HE MeHee | akaJleMHuecKoro yaca.

[lo wroram »SK3aMeHa BBICTABISIETCS OJHA W3 OLEHOK: «OTIIMYHO», «XOpPOLIOY,
«YJIOBJIETBOPUTEIBLHO» WIIH «HEYIOBJIECTBOPUTEIILHO.

Ouenka «OTJMYHO» BBICTABISETCS CTYACHTY, KOTOPBIA JIEMOHCTPHPYET TIIYOOKOE |
MIOJIHOE BJIAJICHUE COJIEPKAHUEM MaTepuasa U MOHSATUHHBIM almnapaToM TEOPUU PELIETOK; YyMEET
CBSI3bIBaTh TEOPUIO C TpakTUKOW. CTyIAeHT AaeT pa3BEepHYThIE, IMOJHBIE U YETKHE OTBETHI Ha
BONPOCHl JK3aMEHAIMOHHOTO OWJeTa W JOMOJHUTEIbHBIE BOIPOCHI, COOIIOAAET JIOTMUECKYIO
IIOCJIEIOBATEIbHOCTD IIPH U3JI0KEHNN MaTepuaia. [ paMOTHO UCIIOJIB3yeT TEPMUHOJIOTHIO.
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Ouenka «Xopomo» BBICTaBISETCS CTYIEHTY, OTBET KOTOPOTO Ha 3K3aMEHE B LIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPUSM, HO OTJIMYAETCS MEHBIIEH OOCTOATEIbHOCTHIO,
rIyOMHON, OOOCHOBAaHHOCTHIO W TIONHOTOH. B OTBeTe HMMEIOT MECTO OT/AETbHBIE HETOYHOCTH
(HecylIecTBEHHbIE OMIMOKH), KOTOPbIE UCIPABISIOTCA CAMUM CTYACHTOM IOCIIE IOMOTHUTENBHBIX U
(WIK) YyTOYHSIOIKX BOMIPOCOB AK3aMEHATOPA.

Onenka «Y/10BJIETBOPUTEJIbHO» BBICTABIISETCS CTYJIEHTY, KOTOPBIA aeT HEIOCTaTOYHO
IMMOJIHBIC U MOCJICAOBATCIIbHBIC OTBCTHI HA BOIIPOCHI 5K3aMCHAIITMOHHOT' O 6I/IJIeTa U OJOIIOJTHUTCJIBHBIC
BOIPOCHI, HO MPH ATOM JIEMOHCTPUPYET YMEHHE BBIIEIUTH CYIIECTBEHHbIE M HECYIICCTBEHHbIE
MNPU3HAKHU U YCTAHOBUTL MPUYUHHO-CJIICACTBCHHLIC CBA3H. OTBeTHI U3JIaraloTcs ¢ MCII0JIb30BaHUEM
TEPMHHOJIOTHH TEOPUH PELIETOK, HO MPHU 3TOM JOMYCKAIOTCS OIIUOKHU B ONPEAEIECHUSIX HEKOTOPHIX
OCHOBHBIX TMOHATUH, (HOPMYIHPOBKAX MOJOXKEHUH, KOTOpPHIE CTYACHT 3aTPyIHSCTCS HCHPABUTH
camocrosTensHo. [Ipu aprymeHTanuu oTBeTa CTyAGHT He 000CHOBBIBAET CBOM CyxaeHus. Ha yactb
JOMMOJIHUTCIIBHBIX BOITPOCOB CTYACHT 3aTPYAHACTCA AATh OTBCT WJIM JAaCT HCBCPHBIC OTBCTHI.

Ouenka «HeynoB/1eTBOPUTEIbHO» BBHICTABISETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OeccCHCTEeMHbIE 3HaHUS; OECIOPAIOYHO M HEYBEPEHHO H3JIaraeT MaTepuall; He
yMEeT BBIICIATH INIABHOE U BTOPOCTENEHHOE, HE YMEET COCAUHATh TEOPETHUECKHE MOJOKEHHUS C
NPaKTUKOM; JIOIyCKaeT rpyOble OMMOKH MPH ONPEACICHUN CYIIHOCTH PACKPBIBAEMBIX TOHSITHI,
BCJIC/ICTBUE HEMOHMMAaHMSI MX CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB U CBS3€H; MaeT
HCIOJIHBIC OTBCTHI, JIOTUKA U MOCJICAOBATCIIBHOCTh M3JIOKCHUSA KOTOPBIX HMCIOT CYIICCTBCHHBIC U
MPUHIIMITAATIbHBIC HAPYIICHHUS, B OTBETaX OTCYTCTBYIOT BBIBOJIbI. JIOMOIIHUTENbHBIC M YTOUHSIOIIUE
BOIIPOCHI 3K3aMEHATOpa HE MNPUBOAST K KOPPEKUMHU OTBETOB CTyaeHTa. Ha OCHOBHYI YacTh
JOTIOTHUTEILHBIX BOIIPOCOB CTYACHT 3aTPYIHSACTCS AaTh OTBET UIIU J1ae€T HEBEPHBIE OTBETHI.

OIIGHKa <<HCYI[OBJICTBOpI/IT€JII)HO)) BBICTABJIACTCA TAKKE CTYACHTY, KOTOpI:II71 B34J1
9K3aMEHAIIMOHHBIN OMIIET, HO OTKa3aJICcsa JaTh Ha HEro OTBET.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«Kpunrorpadpuyeckue ajJropurmMmby

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

VY4eOHBIM IUIAHOM Ha HU3y4YeHHE JIUCHHUIUTMHBI «Kpunrorpapuueckue airopuTMbD»
OTBOJAUTCS JBa ceMecTpa. B KoHIe BTOpOro cemecrpa B KaueCTBE HMTOTOBOIO KOHTPOJI
IPEeyCMOTPEH 3K3aMEH, B KOHIIE IIEPBOr0 CEMECTpa OOydaroluecs B LENIAX MPOMEKYTOUHOTO
KOHTpOJIS CHAl0T 3adeT. B mpouecce wm3ydeHus OUCLUIUIMHBL HPOBOAATCA J1aOOpaTOpHBIE
paboThI, BBIOIHSIIOTCS AE€BATh JOMAIIHUX 3a/laHUH.

IIpu w3yyenun aucuumuimHbel «Kpunrorpadguueckue ajJropuTMbl», HCHOIb3YETCs
MIUPOKUKA CHEKTp (GOpM H3yUeHHs] Y4eOHOro Marepuana — JEKIUH, NPAaKTUYeCKUe 3aHATHS,
nabopaTopHble paboThl. OTO CBs3aHO C TeM, 4ro JucuuiuinHa «Kpunrorpaduyeckue
QITOPUTMBD»  SIBISETCS IPEIUIECTBYIOLIEH Ui INPOXOXKIAEHUS  IPOU3BOJCTBEHHOW U
IOPEJUIUIOMHOM TPaKTUKM W HTOTOBOM TOCYyJapCTBEHHOM aTTecTaluu oOy4aroliuxcs |
IIPU3BaHa M0 BO3MOXKHOCTH MOATOTOBUTh UX K MPAKTUYECKOM J1€ATENbHOCTH.

JUIs  yCHEeUIHOrO OCBOEHHUS JUCHMIUIMHBI BaXHO, 4YTOObI OOy4arolIMHCS yAEIHi
0CcOOCHHOE BHHMAaHHE BBIIIOJHEHUIO J1a0opaTopHbIX paboT. Teopernueckue OCHOBBI,
HE00XO01UMbI€e JJIs1 BBIITOJHEHUS Ja0OpaTOPHBIX paboT, MOAPOOHO pa3dUparoTCs Ha JIGKLIMOHHBIX
U IpakTHYeCKUX 3aHiATUsAX. OCHOBHAsl 1€JIb BBIIOJHEHHUS Ja0OpaTOpHBIX paboT — jaath
o0yyaromyMcsl TPEACTAaBICHHE O BO3MOXKHOM IPAKTHUUECKOW JEsTEIbHOCTH AaHaJIMTHKA
KpUNTOTpagUUecKuxX airopuTMoB. [l yCHemrHoro BBITOJHEHHS JTa0OpaTOpHBIX padoT
HEo0X0/MMO 3HaTh M IOHUMAaTh JIEKIMOHHBI MaTepuan. IlosTomMy B mporecce H3ydeHUs
JUCLIUIUIMHBI PEKOMEHIYETCS PETYJIIPHOE NOBTOPEHHUE MPONUIEHHOTO JEKIMOHHOIO MaTepuaia,
4eMy CHOCOOCTBYIOT pEryJsipHbIe 3aJaHusi JUIsl CaMOCTOATENbHOM paboTel. Marepuann,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIUSAX, HEOOXOAMMO JoMa ele pa3 mIpopalaTeiBaTb U IpU
HEOO0XOMMOCTH JONOJHATh HMH(pOpManMel, NOTy4eHHOW Ha KOHCYNbTALUAX, MPAKTUYECKUX
3aHATHUSIX WIN U3 yUeOHOU JIUTEpaTypBhl.

B kauecTBe 3ajaHui 11 CAMOCTOSATENILHOW pabOTHl JoMa 00yJaroLIMMes TpeaaraloTcs
MaTeMaTUYeCKUe WM  TPAKTUYECKUE  YIPaKHEHUs, KOTOpble  JOJDKHBI  ITO3BOJIUTH
oOyyaromemMycs JIydile U3y4uThb NOHATHS U METOJIbl, IPUMEHSEMbIE UM JIJISl PEILICHHs TUITOBBIX
3a7ad M3 COOTBETCTBYIOIIMX pa3fesioB AUCHMIUIMHBL. Pemenus 3agad  JODKHBI  OBITH
HOJTrOTOBJIEHbI, OPOPMIICHBI U IIPECTABICHBI B YCTAHOBJIEHHBIE CPOKH.

IIpennonaraercs, 4T0 pe3ynbTaThl MPOMEKYTOYHOIO KOHTPOJIA (3a4eTa) ONpeesatoTCs
0 WTOraM TeKylled arrectanuu. B ciydae, ecau oOydaromuiicsi HE IMOKa3al IO HMTOram
TEKyIIeW aTTeCTallud JAOCTATOYHBIA ypOBEHb YCBOCHHS MaTE€pHaJIOB IUCLUUIUIMHBI, eMy Oynaer
IPEUIOKEHO CIaTh 3a4YeT MO 3K3aMEHALMOHHBIM BOIIpocaM, 00CYKIaeMbIM B IIEPBOM CEMECTpe
W3YYEHHUS TUCIUIUINHBI.

B koHIIE BTOPOro ceMecTpa U3ydeHusl JUCLUIUIMHBI CTYJEHTHI CIAI0T dK3aMeH. JK3aMeH
NPUHUMAETCS MO SK3aMEHAIlMOHHBIM OuieraM, KaXAbli U3 KOTOpBIX BKJIOYAeT B cels JBa
TEOpeTHYeCcKUX Bompoca. Ha caMocTosTeNnbHy0 NOATOTOBKY K 9K3aMEHY Bbliensercs 4 THs, BO
BpeMs MOJATOTOBKH K IK3aMEHY NMPEAYCMOTpEHA IPYIOBasi KOHCYJIbTAILINS.

OnbIT npenofaBaHus AUCHUIUIMHBL «Kpunrorpapuueckue aaropuTMbl» TOBOPUT O
CJIO)KHOCTU €€ CaMOCTOSITEIbHOTO M3Yy4eHMs M O00ydarollerocs, HECMOTpsl Ha Halu4due
JIOCTAaTOYHO KAYeCTBEHHBIX Y4eOHBIX MOCOOMH. DTO CBSA3aHO C HACHIIIEHHOCTHIO HM3Yy4aeMOIo
MaTepuaia M OOJBIIMM YHUCIOM Ja0OpaTOPHBIX paboOT, HEOOXOAMMBIX MJIsi MPHOOpETEeHUs
HAaBBIKOB IPAaKTHMUYECKOTO HMCIOJIb30BaHUSA M3ydyaeMoro marepuana. [loaTtomy nocemeHne Bcex
ayJTUTOPHBIX 3aHATUH SBJISIETCS HACTOSITEILHO PEKOMEH/1YEMBIM.
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