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1. lesin u 3axaun

Heaun
[lenpr0 roCymapCTBEHHOTO 53K3aMEHa I10 MaTeMaTHKe SBJSETCS YCTAHOBJIICHHE YPOBHS IOITOTOBKH
oOyyaromerocss IO MaTeMaTHYECKUM JHUCHUIIMHAM W COOTBETCTBHUS  PE3YJBTaTOB  OCBOCHUS
oOyuaromumMmcsi  00pa30oBaTebHOM MporpaMMbl  TPEOOBaHMUSM OOpa30BaTEIIBHOTO CTaHAapTa IO
HaIPaBJICHUIO TTOATOTOBKH.

3agaun
* OIIEHKa CTENICHH OCBOCHHS OOYYaIONIMMFECS TEOPETUYECKHX IMOJOKEHUH OCHOBHBIX JIMCIHILIHH,
(GOpPMUPYIOIINX CIICIUABHBIC 3HAHUS B paMKaX OCBOCHHSI 00pa30BaTEIbHOM MPOrPaMMBI;

* OLICHKAa YMCHU A MPUMCHATDH IMOJTYUCHHBIC 3HAHUA IJIA PCHICHUA KOHKPCTHBIX 3a/1a4;

* OLIEHKa aKTyaJIbHOCTU TOJYYEHHBIX CTY[JE€HTAaMU 3HAHUH M HUX COOTBETCTBHE TPEOOBAHUAM
MOTEHIIMAJIBHBIX paboTogaremneil.

2. IlepeyeHb KOMIIETEHIHIi, yPOBeHb C()OPMHUPOBAHHOCTH KOTOPBIX OLleHUBAETCS IPH MPOBeIeHN U
roCcy1apcTBEHHOI0 IK3aMeHa

Kox 1 HanMeHOBaHNE KOMITETEHIIUH WH1uKaTopsl JOCTHKEHUST KOMITETCHIIUH
VYK-1 CnocoOeH ocymecTBIsITh OUCK, VK-1.4 IpamMoTHO, JIOTUYHO, AapryMEHTHPOBAHHO
KPUTUYECKHUI aHaJN3 U CHHTE3 HH(OpMaIHY, (dbopMupyer cCOOCTBEHHBIE CYKICHHUS U OLICHKH

MIPUMEHSTh CUCTEMHBIN MTOAXOM I PELICHUS
HOCTaBJICHHBIX 3aJa4

ITIK-1 Criocoben ctaBuTh, (HOPMaIN30BHIBATH U [1K-1.3 Cnoco0eH TpUMEHSATh TEOpEeTUYECKHe W (M)
pelaTh 3a/1auu, B TOM 4Hciie pa3pabaTbiBaTh U JKCIIEpUMEHTAIIbHBIE METO/IBI UCCIIeIOBaHUH K
UCCIIeZIOBAaTh MaTeMaTHUYECKHE MOJIENIM U3yYaeMbIX |KOHKPETHOM HayyHOW 3ajade U HHTEPIPETHPOBATH
SBJICHHU U TPOIIECCOB, CHCTEMHO aHAJIU3UPOBATh MOJYy4YECHHBIE PE3yIbTaThl

Hay4HbIE [TPOOJIEMBI, MTOIy4aTh HOBbIE HAy4HbIE

pe3ynbTaThl

ITK-2 Cniocoben camoctostensHo uiu B kKadectBe  |[IK-2.3 CrocoOeH mpoBOAMTH anpoOaiuio pe3ysbTaToB
ysieHa (PYKOBOJUTEIIS) MAJIOTO KOJUIEKTHUBA HAy4HO-HCCIIEIOBATENIbCKOW  paboThI MOCPEACTBOM
OpraHU30BBIBAThH U MIPOBOIUTH HAYUHbBIE myOIMKAIMN HayYHBIX CTaTel ¥ y4acTusi B KOH(GEpEeHIUIX

HUCCJICAOBAHUA U UX anpo6aumo

3. Hepeqeﬂb NMPUMEPHBIX BOIIPOCOB, BLIHOCUMBIX HA rocy)lapCTBEHHblﬁ IK3aAaMECH

1. Tlonatus MHOXecTBa U MoAMHOkecTBa. Onepanuu HaJ, MHOKECTBaMU, ToxkaecTBa. OToOpaxeHus u
coorBeTcTBUsA. CpaBHEHHE MHOXECTB IO MomHOCTH. Teopema Kantopa—bepHiuteitna. CuérHble
MHOKECTBA U UX cBoicTBa. Teopema Kanropa.

2.  byneBbl ¢QyHKOMM M NpONO3MLMOHANIBHBIE (QopMyibl. KOHBIOHKTMBHAas M JAM3BIOHKTHBHAs
HopMasibHble (opMmbl. TaBromoruu. VcuucneHnue BbICKa3blBaHMM: aKCHOMBI, IIpaBWJIa BBIBOJA,
OIIpeJieIeHNEe BBIBOAMMOCTH, IPUMEPHI BbIBOOB. KOppekTHOCTh McuMcIeHMs BbICKa3biBaHUM. Jlemma o
nenykuuu. [TomHoTa McurcneHus BbICKa3bIBaHUN: (POPMYIMPOBKA U UAES JOKA3aTeIbCTBA.

3. SI3pIKM TepBOro MOpSAIKA: CUTHATYpbl, TepMbl, MpaBuja HocTpoeHus Gopmyn. MHrepnperanuu,
OLIEHKH, OIpeJesieHue HCTHHHOCTH (opMysbl. BeIpasuMocTh NpeauMKaToB: OINpeneieHue, MPUMEpHI,
JI0Ka3aTeIbCTBO HEBBIPA3UMOCTH MPH MTOMOIIH aBTOMOP(HU3MOB.

4. O0me3HaunMble (opMyIbl IepBoro nopsaka. Mcunciaenue npenaukaToB: GopMysasl U IIpaBUiia BHIBOJA.
ITpuMeps! BBIBOAOB: 3aMeHa MOPsI/IKa KBAHTOPOB U B3aUMOJIEHCTBHE KBAHTOPOB U JIOTMUECKUX ONEpaluil.
KoppekTHOCTh MCUMCIIEHUs NMpeIuKaToB: (OpMYJIUpOBKAa U MJes JoKas3arenbcTBa. lTeopema ['€menst o
MIOJTHOTE UCUUCIICHUSI TPEIMKATOB: PAa3JINYHbIE (POPMYIUPOBKU U 00ILask CXeMa JOKa3aTelbCTBa.




5. Mamunsl Teropunra. Berumciumele ¢yHkuuu. PaspemmMble U nepeduciuMbleé MHOKECTBA, UX
cBoiicTBa. HepaspemmmMocTs mpobiaemM caMONpUMEHMMOCTH U ocTaHOBKH. Teopema Paiica—YcneHnckoro
(6/m). Teopema Kinunu o HenmonsmxHON Touke (6/m). CyliecTBoBaHHE IPOrpamMMBbl, I€4ATAIOLIEH CBOM
COOCTBEHHBIH TEKCT.

6. ®opmanbHas apudmeruka. Ilpumepsl BbIBO#OB B akcuomaruke I[leano. MonenupoBaHue MalluH
Teropunra B popmanbHolt apudmetuke (6/m). Teopema '€nens o HenomHOTE: QOPMYITHPOBKA U ML
JI0Ka3aTesbCTBA.

7. JlamOpa-ucumcienue. JlsmOma-tepmbl W komOuHaropsl. [IpeoOpazoBanus: anbda-KOHBEpCHsS |
oera-penykuus. HopmansHas gopma. Teopema Uépua—Poccepa (6/m). Hymepansr Uépua. KomOuHaTOPBHI,
NPEACTABISIIONINE CIOKEHUE W yMHOXeHue. [IpeicraBieHHe JIOTMYECKHX 3HAueHHWd M OINEpaluii.
[Tpencrasnenue Berantanus (0/m). KoMOMHATOp HEMOABMKHOW TOYKH, BBIpAXKEHHE OTHON W3 (YHKIIUIL:
(axTopua, HEMOJIHOE YACTHOE, OCTATOK 110 MOJYJIIO HITH JIF00ast Apyras, rie TpedyeTcs peKypCHsl.

8. M3mepeHue CIoXHOCTU anroputMa u cioxHoctu 3agadu. Kmaccst P u NP. CBogumocTts 3amau 1o
Kapmy. NP-nmonnora. Teopema Kyka—JleBuna: dopmynupoBka u uzaes aokazaTenbcTBa. CBOIUMOCTH
oOmiel 3afa4vl O BBINOJIHMMOCTH K 3amade o BeimonHuMoctd 3-KH® wu cBogumocTs 3amauu o
BoinmonHUMOCTH 3-KH® K omHO#l M3 3amay: KIIMKa, BEpIIMHHOE MOKPHITHE, 3-packpacka, raMHIBTOHOB
MyTh, 33jla4a O PIOK3aKe, LEJIOUNCICHHOE JTUHEHHOE MPOrpaMMUPOBAaHUE — HITU APYTOH MOI00HOIA.

9. OcHoOBHbIE ITpaBUJIa KOMOMHATOPUKU: IIPABUIIO CIIOKEHMSI, MpaBwilo yMHOKeHUs. [Ipunnun Jupuxie.
dopMyna BKIIOYEHMS-UCKIIIOUEHUS: J10Ka3aTeIbCTBO, NMPUMEHEHHE A BbIBOJA (OPMYIIBI Ul YHCia
OecriopakoB. ba3zoBble KOMOMHATOpHBIE KOH(QUIYypalUHu: pa3MEIEHHUsl, NEPECTAaHOBKU U COUETaHMS.
@dopMyibl 1J1s KOJIMYECTB pa3MELIeHUH, IepecTaHOBOK U coueTanuil. @opmyna Ctupnunra (6/1).

10. dopmyna Ounoma Herotona, mnonuHoMuaneHas Qopmyna. CoiicTBa  OWHOMHAIBHBIX
KOA(PHUIMEHTOB: CHMMETPUYHOCTh, YHUMOJAIBHOCTh, PEKyppeHTHast (opMysa TpeyronbHuka [lackas.
3HaKolepeMeHHasT CcyMMa  OWMHOMHAaJbHBIX  Kod(duimentoB. OueHkn Ui  OMHOMHAIIBHBIX
K09 GHUIEEHTOB TIPH N—o0: acuMmiToTrKa /K B ciydae k=const ‘n u B ciryaae k=o(Vn).

11. ®opmanbHbIe CTENEHHBIE PSJbl: OMpEesieHue, OMNepaluud Haja psaaMu  (CymMMma, pasHOCTb,
Mpou3BeJieHNe, YacTHoe, mnpousBoAHas). Teopema Komm—Anamapa o pagmyce cXoauMOCTH (C
nokazarenbcTBoM). [lpousBojsimue (GyHKUUU: ONpeneieHre, MPUMepPhl MPOU3BOAAIMX (MYHKIMHA s
MOCIIEI0BATEIbHOCTH OMHOMMANBHBIX KOA(PPUIHEHTOB U i yucen Pubonayuu. [Ipumep npumeHeHus
MPOU3BOIAIINX (PYHKUUHN AT TOKa3aTeIbCTBA KOMOMHATOPHBIX TOXKAECTB.

12. JIuHeiHbIe peKyppEeHTHBIE COOTHOILICHHUS C TOCTOSHHBIMH Kod(duuueHtamu (J.p.c.iLk.). [Ipumep:
yuciia Gubonayun. OOmMIA BUI PEIICHHUs] B IPOU3BOJIBLHOM ciydae (6/m). Jloka3areabCcTBO TeOpemMbl 00
o0IIeM BUJAE pEHIeHUs Yy JL.P.C.ILK. BTOPOro TMopsiaka (B TOM 4YHCIIE MpPU KPATHBIX KOPHSX
XapaKTEPUCTHYECKOTO MHOTOWIeHa). [IpuMeHeHHe TeopeMbl sl HaXOKIACHUS (DOPMYJIBI U YUCEI
dubonaqyu.

13. Omnpenenenue npocroro rpada, oprpada, mynsrurpada, rncesuorpada, runeprpada. MapupyTsl B
rpadax, crernenu BepmuH. M3omopdusm rpadoB, romeomoppusm rpados. IlmanapHocTs rpados:
olpezieNieHne IIaHapHoro rpada, hopmyna Diiepa, BEpXHss OlleHKa yuciia pédep B TuIaHApHOM rpade.
Kpurepuii  I[onTpsiruna—KypatoBckoro  (7oka3areibcTBO  HEOOXOIMMOCTH,  JIOCTaTOYHOCTh — 0€3
JI0Ka3aTeIbCTBA). DWUIEPOBbI U FAMUJIBTOHOBBI IIMKIIBI B rpadax: KPUTEPHid SHIEPOBOCTH, TOCTATOUHOE
yCJIOBHE TaMHJIETOHOBOCTH (Teopema lupaka). [Ipuznak Dpaenra-XBarana (0/1).

14. XpomaTrueckoe 4HCIio, YUCIO HE3aBUCUMOCTH, KIIMKOBOE YMCI0. HUXKHSS OlleHKa XpOMaTHYECKOTO
YHClia Yepe3 YMCI0 HE3aBUCHMOCTH M 4Yepe3 KIMKOBOE YHWCJIO; CPAaBHEHHE MOPAJKA 3TUX OLEHOK s
ciyvaitHoro rpada G(n,1/2) B mogenu Ipaéma—Pensu (a.m.H. \alpha(G) <= 2log_2(n)). Teopema Dpaémia
0 CyIIECTBOBAHUU I'Pa(OB C MPOU3BOJIBHO OOJIBIINM 00XBATOM U XPOMATUYECKUM YHCIIOM.

15. Cucrembl o00mUX mpeacTaBUTENe (C.0.I.): ONpeneieHue, NPUMEpPbl 3a/ad, CBOASIIUXCT K
MOCTPOCHHUIO C.0.1.. TpUBHANbHBIE BEPXHSS U HIDKHAS OLEHKH pa3Mepa MUHUMAJIbHOU c.0.1.. JKaaHbii
QITOPUTM TOCTPOEHUS C.0.Il., TEOpeMa O BEpXHEW OlLIeHKe pa3Mepa <«KagHOW c.o.n.». Teopema o
HEYITy4IIIaeMOCTH TOH OIIEHKH B o011ieM cirydae (0/).

16. Yucna Pamces: ompenenenue, u TouHble 3HadeHUs R(s,t) mpm s<3, t<4. BepxHsas oleHKa
Opnéma—Cekepemnia, e€ CIeICTBUE IS AUATOHAIBHBIX Yncen Pamces; HIKHSS OICHKA JHMATOHATBHBIX
YHCEJ C TOMOIIBIO TPOCTOTO BEPOSITHOCTHOTO METO/A.



17. Tuneprpader. I'mneprpadsr t-nepeceuenuii. Teopema Dpnéma—Ko—Pano (0 MakcMMaabHOM YHCIIE
pébep B runeprpade 1-mepeceueHuii). OCHOBBI JUHEHHO-aNreOpandecKoro MeToja: Teopema
@Opankia—YuicoHa (BepxHss olleHKa Ham(n,r,S) 4epe3 4uciia coueTaHuil s ciydail r-s=p, p mpocToe,
r<2p), KOHCTPYKTHBHAasi HI)KHSAS olleHKa uucen Pamces (dbopmynupoBka, ompeaeneHue rpada, J0K-BO
JIEMMBI TIPO YUCIIO HE3aBUCUMOCTH).

18. BeposiTHOCTHOE MPOCTPaHCTBO, akcHMOMbl KoimMoropoBa, CBOMCTBa BEPOSATHOCTHON Mephbl (B TOM
quclie TEOPEMA O HEIIPEPHIBHOCTH BEPOSITHOCTHOM MEPBI C 10Ka3aTeIbCTBOM). YCIOBHbBIE BEPOSITHOCTH.
®opmyna nosnHou BeposstHocTH. Popmyna balieca. He3aBucumMocCTs.

19. CunyyvaiiHble BEJIWYMHBI M BEKTOPbl. XapakTEpPUCTUKH CIy4allHOM BEJIMYMHBI UM BEKTOpa:
pacmpenesieHre BEpOSTHOCTEH, (YHKIMS pacrpeneneHus U e€ CBOWCTBa, G-anreOpa, MOpOXKIEHHAs
CIIy4allHOW BeNMYMHOM. [[pruMephl KOHKPETHBIX paclpe/ieICHUH.

20. Maremarnyeckoe 0KMIAHUE CIIyYalHOM BEJIMYUHBL: ONPENEICHUE IS IPOCTBIX, HEOTPHULIATEIbHBIX 1
MIPOU3BOJILHBIX CIyYalHBIX BeTUYrH. OCHOBHBIE CBOMCTBA MAaTEMaTHUYECKOTO OXKUAAHMS (JI0KA3aTEIbCTBA
TOJIBKO JIJISl IPOCTHIX BeMU4HH). Jlucrepcust u KoBapuaiusi, iX CBONCTBA.

21. CXoguMOCTh CIydyalHbIX BEJIWYHMH: 10 BEPOATHOCTH, IO PACHPEIEIICHHUI0, MOYTH HABEpPHOE, B
cpenneM. Cpsizb Mexay cxomumoctsmu (0/m). Jlemma Coyukoro (6/m). Teopema o HacienoBaHHH
CXO0aUMOCTH. [lenpra-mMeron.

22. HepaBeHnctBo MapkoBa, HepaBeHCTBO YeObiméBa. 3akoH Oomnbiux uucen B ¢opme YeOwiména.
YcuieHHbIe 3aKOHBI 00TBIUX Ynce (0/1).

23. XapakrepucTuiyeckre (QYHKIUH CIIyd4allHBIX BEJIMYMH M BEKTOPOB M MX CBOicTBa. Teopema
HeMnpepbIBHOCTH (0/11).

24, HeHTpaJ’IBHaﬂ npeaciibHasgs TCOopeMa I HE3aBHUCUMbBIX OIMHAKOBO PACIIPCACICHHBIX CHy‘lﬂfIHHX
BCJIMYHH.

25. Bribopka, BBIOOpOUHOE MPOCTPAHCTBO. TOUEUHBIE OIIEHKM MapaMeTpOB M UX OCHOBHBIE CBOWMCTBA:
HECMEIIEHHOCTb, COCTOATEIbHOCTh, ACUMITOTHUYECKAsE HOPMAJIbHOCTh. BpIOOpOUHbIE cpesiHee, MeanaHa,
nucnepcust. CpaBHEHUE OLICHOK, (pyHKIMS norepb M (yHKuMs pucka. I[Togxomsl K CpaBHEHUIO OLEHOK:
paBHOMEPHBIH, OalleCOBCKUIA, aCUMIITOTUYECKUII.

26. Mertonsl MOCTPOEHUS OLIGHOK: METOJ MOMEHTOB U METOJ MAaKCHMaJbHOTO MpPaBaONonoOus.
CocCToATENbHOCTh OLIGHKM MeEToAa MOMEHTOB. TeopemMa O CBOWCTBaX OLIGHOK MAaKCHUMAaJIbHOTO
npaBaonoaoous (6/).

27. JloBepuTelbHbIE HHTEpBAJbl. MeETOA  LEHTPAJIbHOW  CTAaTUCTUKU. MeToa  MOCTpOEHUs
ACUMITOTUYECKUX JIOBEPUTEIIbHBIX HHTEPBAJIOB.

28. CrartucTuyeckue TUIOTEe3bl, OIIMOKU NEPBOrO M BTOPOrO poOAd, YPOBEHb 3HAUUMOCTU KPHUTEPHSL.
[IpyHUMOBI  CpaBHEHUS  KpPUTEpPHUEB, pPaBHOMEpHO HauOosee MoliHble KpuTepuu. Jlemma
Heiimana—IIupcona. Iloctpoenue ¢ e€ noMolpio Hanbosiee MOILIHBIX KPUTEPHUEB.

29. Jlunamuueckuid MaccuB. AMOPTHU3AllMOHHBIM aHajIM3. Y4eTHas OLIEHKA BPEMEHHU J100aBICHUS
AJIEMEHTAa B TUHAMUYECKUI MAacCUB (C YIBOCHUEM 3aMOJIHEHHOTO Oydepa).

30. Caszuble cnucku. Ctek, ouepenib, €K U UX peanu3alyi.

31. beictpas copruposka (QuickSort). [Touck nopsinkoBoit ctaTucTuku MeToaoM “‘Paznensii u BiacTByi”
(QuickSelect).

32. Copruposka ciausiuueM (MergeSort). [lopa3psiaHble COPTUPOBKH.

33. JlBomunas kyuda u coptupoBka kyued (HeapSort). Cnusare k OTCOPTUPOBAHHBIX MAaCCHUBOB C
MTOMOIIBIO KY4H.

34. Xeu-rabnuia, MOJMHOMHUANIbHAS X3I-(DyHKIIMSL.

35. lunamuyeckoe mporpaMMHUpOBaHHE: 00IIast ujaes, JIMHEWHas JUHAMHUKA, MaTpu4yHas, JTUHAMHUKA Ha
OTpe3Kax.

36. RMQ. Sparse table. JlepeBo oTpe3KoB.
37. LCA: cBenenne k RMQ u MeTo ABOMYHOTO MOABEMA.

38. JIBonuHoe nepeBo moucka. OO0xoabl B nyOuHy M B mupuHy. Ilouck kitoda, HauBHBIE BCTaBKa U
ynanenue kioua. ABJI-gepeBo. KpacHo-u€pHoe nepeso.

39. JlexkapToBo nepeBo. JlekapToBO AEPEBO MO HESIBHOMY KIIIOUY.

40. MuHuMmanbHOe 0CTOBHOE JiepeBo: anroputmsl [Ipuma u Kpyckana.

41. MakcumaibHble TOTOKU B ceTu. Metonbr: @opaa-Dankepcona; damonaca-Kapna (6/x).
42. O0xox rpada B yOuHY, HIUPHUHY.



43. TTouck kparuaidimux myTeu B rpade: anroputmsel [etrikctpel, @opaa-bennmmana, dnoiina-Yopuena.
44. TTouck CHUIIbHO-CBS3HBIX KOMIIOHEHT B rpade.

45. MoCTbI ¥ TOYKHU COYJICHEHHUs B Tpade.

46. HaxoxxaeHue MoJACTPOKHU B CTpoke: mpedukc-pyHkmus, atroputm Kayra-Moppuca-Ilparra.

47. CrannapTtHele KOHTelHepwl: vector, deque, queue, priority queue, set, map, HTEPaTOpPHI,
KOMITIapaTopBbI.

48. bop. Anroputm Axo-Kopacuk.

49. CyddukcHoe nepeso.

50. Beraucnenue BRIMYKIOH 0007109k MHOKeCTBa Touek B 2D u 3D.
51. Tpuanrynauus Jlenoune. Iuarpamma Boponoro.

52. Jlnunnas apudmernka. CioxeHue, BBIYUTAHUE, XPaHEHUE 3HAKa, YMHOXKCHUE, JIelIeHUe. AJITOpUTM
KapairyOsr.

53. [locTaHoBka 3aaun oOyueHus ¢ yuuteneM (supervised learning), nocraHoBka 3aaauu oOydeHUs Oe3
yuurens (unsupervised learning). IloctaHoBka 3amgauM KilaccU(UKAMM W METPUKM KauecTBa
knaccupukanuu. Haususiit baliecoBckuil kiaccudukarop.

54. TlocTaHOBKa 3aJa4M pEerpeccuy U METpPUKU KauecTBa perpeccuu. JluneitHas perpeccus. Teopema
I'aycca-MapkoBa  (dopmynupoBka). I[IpoGiema MynapTHKOIUTMHEApHBIX mpu3HakoB. L1 wm L2
peryispu3alnius, Ux BIUSHUE Ha Beca PU3HAKOB.

55. IlpoGinema HecOasaHCUPOBAHHBIX KJIACCOB. PabGora c kareropumanbHbIMM IpU3HAKaMH U
MpOINYyIIeHHBIMU  3HaYeHussMU. Mean encoding. IlpuMepsl MPOCTBIX aJTOPUTMOB, PEIIAIOIINX
cranaaptaeie 3anaun: kNN, HauBHbIH 0aneCOBCKHH KiIacCU(PHUKATOP.

56. Jloructuueckast perpeccus. [lonstus orcryma (Margin). DKBUBaJI€HTHOCTh PEIICHUN MOMTyYEeHHBIX
METOIOM MAaKCHMaJbHOTO MPABAOMOAOOUS W MHUHHMM3ALMU JIOTUCTUYECKOHW (YHKIMHU TOTEPb.
Jloructuueckasi pyHKIUS OTEPh, KPOCC-IHTPOIHSI.

57. Pemenue 3amaun Kiaccu(HKalMM METOJOM OMNOPHBIX BekTOpoB. Ilonstus orctyma (Margin).
Hinge-loss. Ontumu3anuonHnas 3aaa4a B SVM (IeKiIapaTuBHO).

58. Ilponenypa MOCTPOSHHSI pELIAIOIIEro AepeBa, KpUTePHUH HHPOPMATUBHOCTH: SHTPONUIHBIHN, JKUHH.
ByctuHr (mpuHUIUT OCTPOEHUS aHCaMOJIs).

59. Bias-Variance decomposition (aexnapatuBHo). IIpomenypa bootstrap, anropurm bagging. Metox
ciydaitaeix noanpoctpanctB (RSM), Random Forest.

60. I'panuenTtHelil Oyctunr. [IpuHnun noctpoenus. Kakue aaropuTMbl MOTYT UCIIOJIB30BaThCs B KAYECTBE
0a30BbIX AITOPUTMOB.

61. 3amaua cHmwxenus: pazmepHoctu: anroputMbl PCA u t-SNE. Csazp PCA u SVD. Moxet nu PCA
JlaBaTh HE €JMHCTBEHHOE pelieHue?

62. IIpobnema mnepeobyuenus. [Ipumep, mpuuuHB BO3HMKHOBEHHUS (uzaeitHo). Kpocc-Banuparus.
MotuBanusa wucnonb3oBaHus train, val u test BeiOOpok. IloHsATHE mapaMeTpoB M TUIEpIAPaMETPOB
monenet. Ilponenypa mombopa rumnepnapamerpoB. I[loHsTHE perynspuzanuu (B oO0IIeM ciyyae).
Crioco0bl peryasipu3aliiy pa3iHuyHBIX Mojesel (JIMHeHHbIe MOJENH, NEpeBbs, aHCaMOIU, HEHpOHHBIE
CETH).

63. Merox rpanueHTHOro cmycka. Merox oOparHoro pacnpoctpaHeHus ommnoku (backpropagation).
Oynkruu aktuBanuu (Sigmoid, tanh, ReLU), ux cBoiictBa u npobiaembl. OyHKIIMK MOTEPh B 3a7aye
MHOTOKJIACCOBOM KJIacCU(UKALMU M perpeccuu. Mertoasl peryiaspusanuyd HEMpoHHBIX cereill: Dropout,
Batch normalization, data augmentation.

64. Metoapl peryispusaniii HEHpoHHBIX cerel: Dropout, Batch normalization, data augmentation.
Crnalble CTOPOHBI CTOXaCTUYECKOTO IpaJueHTHOro cmycka. CrocoOsl gopadotku: Momentum, Nesterov
momentum, RMSprop, Adam. MuHycCBhI TaHHBIX ITOJXO/I0B.

65. Pexyppentnsie Heliponnblie cetd (RNN) nmns ynopsigoueHHbIX JaHHBIX. OCHOBHBIE MPUHIUIIBI
pabotbl. IIpobnema 3aryxaromiero rpagueHTa M €€ BO3MOXKHBIE pelleHHs. PexyppeHTHble OJIOKu:
HauBHbIl (Vanilla RNN), LSTM, GRU, mortuBamusi ux wucnoib3oBaHusi. DyHKUWM aKTUBAIMU B
PEKYPPEHTHBIX OJIOKaxX.

66. MeToab! paboThl ¢ n300paxeHusaMu. [louemy nTuHEHbIE CTOU HE TOTYYUIIN IIUPOKOTO MPUMEHEHUS B
3aaye KOMIbIOTEpHOTo 3peHus? CBepTOUHbIE CJIOU B HEHPOHHOM ceTh. MOTHBaLMS WX UCIIONB30BaHMS B
3a/layax aHajau3a u300paxkeHUi M curHaigoB. OmHomepHbie U aBymMepHble cBepTkU (Convld u Conv2d).
Max & average pooling.



67. HenerepMuHupoBaHHBIE KOHEYHBIE aBTOMAThl. Pa3nuuHble BapHaHThl ONpENeIeHUs: OOHOOyKBEHHbIE
nepexossl. JlerepMUHUpOBaHHBIE KOHEUHBIE aBTOMATHL. VX SKBUBaJIEHTHOCTb.

68. Perynsapubie BelpakeHusi. Teopema KiuHM 00 SKBHBaJE€HTHOCTH PETYISPHBIX BBIPAKEHUH H
KOHEYHBIX aBTOMATOB.

69. MuHuMH3alMs KOHEYHBIX aBTOMATOB. AJITOPDUTM  MHMHHMMH3ALMU. AJTOPUTM  IIPOBEPKHU
9KBHUBAJICHTHOCTH PETYJISPHBIX BBIPAXKEHUI.

70. Ilopoxnaromue rpammaruku. Mepapxust Xomckoro. IIpaBonuueliHble, KOHTEKCTHO-CBOOOJHBIE,
KOHTEKCTHO-3aBUCUMbIE TPAaMMaTHUKH (OIpenesieHus). DKBUBAJICHTHOCTh IIPABOJIMHENHHBIX TPaMMAaTUK U
KOHEYHBIX aBTOMATOB.

71. KonrekctHO-cBOOOAHBIE TpammaTuku. HopmanbHas ¢opma XoMCKOro jsi KOHTEKCTHO-CBOOOIHBIX
IrpaMMAaTHK.

72. ABroMaTbl C Mara3uHHOW NamsATbio. BapuaHTbl omnpeneneHus. ODKBUBAJIEHTHOCTh aBTOMATOB C
Mara3uHHOM NaMsAThIO U KOHTEKCTHO-CBOOO/IHBIX TPaMMAaTHK: IOCTPOEHHUE aBTOMATa 110 T'paMMaTHKe.

73. ABroMaThl C Mara3uHHOW namsATbio. BapuaHTbl omnpeneneHus. ODKBUBAJIEHTHOCTh aBTOMATOB C
Mara3uHHOM NaMsATBIO U KOHTEKCTHO-CBOOOIHBIX I'PaMMAaTHK: IOCTPOCHHE TPAaMMATUKHU T10 aBTOMATY.

74. JlemMBI O pa3paCTaHuu JJIs1 aBTOMATHBIX W KOHTCKCTHO-CBO6OI[HLIX SI3BIKOB. HpI/IMepr SA3BIKOB, HC
JICKAIUX B JaHHBIX KjIacCcax.

75. ANTOpPUTMBI CHUHTAaKCHUYECKOTO pa3dopa i KOHTEKCTHO-CBOOOJHBIX T'paMMAaTUK. AJITOPUTM
Koxka-Anrepa-Kacamu: onucanue, Ci0)XKHOCTb, KOPPEKTHOCTb.

76. AArOpuUTMBI CHHTAaKCHYECKOIo pa30opa /sl KOHTEKCTHO-CBOOOJHBIX I'paMMAaTHK. AJITOpUTM Opiu:
OIHCAHUE, CI0KHOCTh, KOPPEKTHOCTD.

77. OnepalMoOHHbIE CUCTEMBI U X KOMIIOHEHTBHI. S1Ipo omnepanuoHHbIX cucteM. CHCTEMHBIC BBI30BHI U
UX OTJIMYUS OT OOBIUHBIX OMOMHOTeYHbIX (yHKIMA. CHnocoObl peanu3aluy CHUCTEMHBIX BBI30BOB
(npepwiBanus, sysenter, syscall).

78. LlenmounciienHas apudMeTnka B NMPEACTABICHHH KOMITbIOTEpa. 3HAKOBBIE U OC33HAKOBBIC 3HAYCHUS,
CHOCOOBI MPENICTABICHUST OTPHUIIATEIBHBIX 3HAaueHWH. L[enounciieHHoe mepernoiHeHne U ero KOHTPOJIb.
JlnmuHHAs neTovYrCcIeHHas apudMeTrKa.

79. BemecTtBennas apudmeruka. [Ipencrabinenus ¢ GpUKCMpOBaHHOW M TuTaBaromie Toukon. CTaHmapT
IEEE754. CnenuanbHble BelIECTBEHHbIE 3HaYeHUs1, onpeneneHubie crannaptoM [EEE754 u onepanuu
HaJl HUMHU.

80. IIpoueccel m moroku. CXoAcTBa M pa3iuuus MeXAy HMMH. Peanusanus MHOro3alauHOCTH U
aJITOPUTMBI IIJITAHUPOBAHNUE 337a4 B OIIEPALIMOHHBIX CHCTEMAX.

81. IlpoGiema MHOrOMOTOYHON CHHXPOHHU3ALMU. ATOMAapHbIE NEpPEMEHHble U OOBEKTHI ONIOKMPOBKH.
HeOnokupyrolye CTpyKTypbl IaHHBIX U UX peanu3alys.

82. Message Passing Interface (MPI) CymectBytomue peanusauuu, 3amaun MPI xak cpenbt
nporpammupoBanus. JKuszHennsiii nukia MPI nmporpammel. Co3znanue u 3aBepuienue MPI mponeccos.
Opranusanust N0ToKa BBOAA-BbIBOAA, TapaMeTpbl yka3biBaeMble MPI nmporpamme.

83. IlonsTHe yCKOpEeHHMS M MAacCIITaOMPYyEeMOCTH MapajuIesIbHbIX Iporpamm. 3akoH Ampana. OneHka
3¢ PEeKTUBHOCTHU NapajlieNbHbIX Iporpamm. SpycHo-napauienbHas Gopma IporpaMmabl.

84. Pacnpenenennble  ¢aitnoBele  cuctembl.  Pomm sneMeHTOB  cucTeMbl,  oOecriedeHue
OTKa30yCTOMYMBOCTU. AJTOPUTMBl YTEHUS M 3alUCH B DPACHpeieieHHbIX (ailIoBBIX cucTeMax.
Perunkanus naHHBIX.

85. Monens Beiuuciennii MapReduce. Ilapsl kiarou-3HaueHune B peanusanusx MapReduce. OcHoBHBIC
CTaJlNU BBIYUCIICHUI U JONOJHUTEIbHBIE 3JIEMEHTHI MOJIEIH.

86. CoenuHenue naHHbIX (onepauus Join) B mogenu MapReduce. Moznienb BbIUMCIIEHHH U ONTUMHU3ALMU
JAHHBIX.

87. WrtepaTuBHBIE BBIYUCICHHUS Ha OONBIIMX OOBEMax [aHHBIX. Mozelnb JEHUBBIX BBIYMCICHUN U
CTPYKTypa XpaHeHus naHHbIX B peanuszauuu Spark (RDD). KsmmpoBanue pe3ynbTaToB BBIUHCIEHUN U
UTEPAaTUBHbBIE BBIYUCICHUSL.

88. Pacmpenenennsle aucnerdepsl cooOmeHuil. Permkanus u peanusanus OTKa30yCTONYHMBOCTH.
CeMaHTHKH 1OCTaBKU COOOLIEHUH.

89. Crenenu n3onduuu TpaH3akUui. [IpuHIMIIBI aTOMapHOCTH, COIIACOBAaHHOCTH, U30JUPOBAHHOCTU U
ycroriuuBocTH (npaBuiia ACID). [lpumenenne (commit) 1 OTMEHa TpaH3aKIUH.

90. Teopema @umepa-Jlunu-Ilarepcona (FLP-teopema), CAP-teopema u HUX NpUMEHEHUE.
Pacnipenenennbie cucteMbl XpaHeHHUs! KOH(DUTYpaLIUi.



91. Boibop mponecca-nuaepa WIM MAIIMHBI-IHIEpPa B pacHpeAeNieHHBIX CHUCTeMax. AJTOpUTM
KOHCEHCYca.

4. TlopsiioK coa4u rocy1apcTBEHHOI0 K3aMeHa

K rocyaiapCTBEHHOMY JK3aMCHY JIOITyCKAC€TCsA 06yqa10m1/117lc;1, OCBOMBIIMX JUCHUIIJINHBI, KOTOprﬁ
IMOKPBIBAIOTCA nporpaMMoﬁ 9K3aMCHa, U HC UMEIOIIUM 110 HUM aKaJeMUUYECKUX 3aI0JDKEHHOCTEH.

locynapcTBeHHBIH 3K3aME€H COCTOMT W3 JBYX 4acTed: 1) mo IUCHUIUIMHAM M3 O0JIaCTH MaTeMaTUKU
(paznmenst 1-3 mporpaMMbl 3K3aMeHa); MO JUCHUIUIMHAM W3 O0JIACTH aJITOPUTMOB M KOMIIBIOTEPHBIX
TexHosorui (pasneinsl 4-7 nporpaMmMsl 3k3ameHa). Ha kakayro yacTb 3K3aMeHa OTBOJUTCS OTAEIbHBIN
JI€Hb TIPOBEICHMUS.

dopmar 3K3aMeHa - yCTHBIN.
1. Ilopsimok cnaum 4acTH 1O JUCKPETHON MaTeMaTHKe

DK3aMEHallMOHHBIM OUJIET COCTOUT M3 JBYX BOIMPOCOB, BHIOOP KOTOPBIX OCYIIECTBISETCS yYalIUMUCS U3
pasnenoB [1-3], mo oaHOMY BONpOCY M3 JBYX pa3HbIX pasznenoB. Ompoc CTyIEHTOB O BBIOOpE
BapMaTUBHBIX pa3leNioOB IMPOBOIUTCS HE MEHee YeM 3a OJIHY HEAENI0 J0 JaThl ToCyJapCTBEHHOTO
9K3aMeHa

DK3aMeHalMOHHbIE OMJIETH] pa3pe3aHbl Ha HECKOJIBKO YacTeH, CIPYIIIIMPOBAaHHbIX 110 pa3jiesiaM 3K3aMeHa,
CTYICHT BBITATMBAET pa3Hble YacTH OmiieTa U3 COOTBETCTBYIOLIMX CTONOK. Ha moaroTroBky k ycTHOMY
OTBETy CTYAEHTy OTBOAMTCA | acTpoHOMHYeckMid dac. Bo BpeMs HOATOTOBKM K OTBETY pa3penacTcs
10JIb30BaThCS «OPUIMATBHON HINAPTajaKoiy, MaTepragaMu KypcoB.

VYeTHast 4acTh 9K3aMEHa BKJIIOYAeT B ceOs OTBET CTYIEHTAa Ha BOIPOCHI 3K3aMEHAIlMOHHOIo Ouiera.
ITocne 3aBepuieHuss yctHoro orseta wieHbl ['DK Moryr 3agaBaTh JONOJHUTENbHBIE M YTOUHSIOLIUE
BOIIPOCHI, B TOM YHCIIE TPEOYIOLHe JOIOIHUTEILHOIO BPEMEHH Ha MOJIOTOBKY.

2. HOpH)IOK Ca4U 4acCTHu I10 aJITOpUTMaM U KOMIIBIOTCPHBIM TCXHOJIOTHAM

DK3aMeHalMOHHbIE OMJIETBI COCTOSAT M3 TPEX BONPOCOB: OAHOIO M3 o0s3aTenbHOro pasaena [4], u nBa
BOIpOCa - U3 pa3aeinos [5,6 unu 7] Ha ycmoTpeHue cryzneHTa. Onpoc CTyI€HTOB O BbIOOpE BapHaTUBHBIX
pa3zesoB MIPOBOIUTCS HE MEHEE YEM 3a OJIHY HEZEIIIO J0 AaThl TOCYIapCTBEHHOIO IK3aMEHa.

BKBaMeHaHI/IOHHHe OMJIETHI pa3pe€3aHbl HAa HECKOJILKO ‘IaCTeﬁ, CIPYHIIMPOBAHHBIX I10 pa3gcjiaM 3K3aMCHa,
CTYACHT BBITATHBACT PA3HLIC YaCTHU Ounera w3 COOTBCTCTBYIOIIINX CTOIIOK. Ha IMOATOTOBKY K YCTHOMY
OTBCTY CTYACHTY OTBOAUTCSA 1,5 ACTPOHOMHUYCCKHX Yaca. Bo BpEMs IIOATOTOBKHU K OTBETY PA3pCHIIACTCA
IMOJIB30BATLCA 3apaHEC IMPHUIOTOBJICHHBIMU PYKOIIMCHBIMU 3aIllUCAMU oe3 OIrpaHUYCHUS 11O 061>eMy.

VerHasgs 4acTh dK3aMeHa BKIIIOYAeT B ceOs OTBET CTYACHTAa Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O ounera.
Ilocme 3aBCPIICHUA YCTHOT'O OTBETA YICHBI I'DK MOT'YT 3aJaBaTb OOMOJHUTCIILHBIC W YTOYHAIOMIUC
BOIIPOCKHI, B TOM YHUCJIC Tpe6yIOH_[I/IC JOMNOJIHUTCIIBHOI'O BPEMCHU HA IMMOATOTOBKY.

3. OcoOGeHHOCTH cjauyl 3K3aMeHa B YCIOBMSIX OrpaHU4eHuH, csi3aHHbIX ¢ COVID-19

B cjy4dac e CTBUS OTPAHUYUTCIIbHBIX MCP, 3allpCHIArOIINX IIPOBCIACHHUEC IIPOBCIACHHUEC 3JK3aMCHA B
HpI/IcyTCTBeHHOﬁ (bopMe, OK3aMC€H IMpOBOAUTCA C MNMPHUMCHCHHUCM  JUCTAHIHWUOHHBIX CPCACTB,
066CHC‘1HB3IOH.[PIX BO3MOXHOCTb BUACOCBA3H.

[lepen HayamoM SK3aMeHa W MOJIy4YeHHEM OuiieTa CTYAEHT 00s3aH MPeloCTaBUTh (IIOKa3aTh Ha KaMepy)
JOKYMEHT, yI0CTOBEPSIOIINN JTUYHOCTh: 3a4€THYIO KHIKKY, CTY/IEHUECKHI OMIIET, U MaclopT.



Bo BpE€MsA INOATOTOBKU K OTBETY pPa3pClIaCcTCA IT10JIb30BATHCA JIFOOBIMHA MCTOYHUKAMU I/IH(i)OpMaHI/II/I,
BKJIHO4Yas 3JICKTPOHHBLIC, HO BPEMA HA ITOATOTOBKY COKPAIIACTCA 10 30 MHHYT.

ITocne 3aBepiienus ycrHoro orsera wieHsl ' DK 00s3aHbl 3a1aTh 10 OJHOMY JONIOJHUTEIBEHOMY BOIIPOCY
U3 KaXKIOTr0o paszesa MporpamMmsel 3K3aMeHa, K KOTOPBIM FOTOBHWICS CTYAEHT. [[OIOIHUTENIBHBIE BOIIPOCHI
HE M0/Ipa3yMeBalOT NPOJOKUTEIILHOE BpeMs Ha ITOJATOTOBKY, U TpeOyeT KpaTKUi OTBET.

5. Onucanue MaTepuaJIbHO-TeXHHMYeCKOI 0a3bl, HEOOX0AUMOIi 1151 TPOBeIeHUs TOCYIAPCTBEHHOI0
IK3aMeHa

Ay,Z[PITOpI/IH IJI TIPOBCACHUA aTTECCTAMOHHOT'O UCIIbITAHWA, OCHAICHHAA MECTaMH JJI1 06yqaroumxc;1 n
9K3aMEHAIlMOHHOM KOMHMCCHUH.

B cjy4dac e CTBUS OTPAHUYUTCIIbHBIX MCp, 3allpClIaronuX IMPOBCACHUC 3K3aMCHA B HpHCYTCTBCHHOﬁ
q)opMe - pa6OTOCH0006HBIC JUCTAHIIMOHHBIC pa60‘lI/Ie MECTa AJIsd BCEX 06yqafoumxc>1 H 9K3aMCHATOPOB.

6. IlepedeHb pexkoOMeHayeMOil JUTEPATYPbI

OcHoBHas nuTeparypa
1. [IporpammupoBanue: TeopeMbl u 3aaa4u [ Tekct], [yue6. mocodue] /A. lllens. -M., MIITHMO, 2011
2. Maremarnueckas teopust popmanbHbixX s3b1k0B / A. E. [lentyc, M. P. Ilentyc. — Mocksa, MHTYUT,
2016.— URL: https://ibooks.ru/bookshelt/362911/reading (mara oOpamenus: 26.11.2020). - [Tonnbrit
tekcT (Pesxxum noctyna : u3 cetu MOTU / Ynanenusrii qocTytn)
3. KoMrmbloTepHble CeTH: NMPUHIMIIBI, TEXHOJOTHH, IPOTOKOJIBI, ydyeOHOe mocoOue uisi BYy30B @ peK.
M-Bom o6pazoBanus u Hayku PD /B. I. Onudep, H. A. Onugep. Cankr-Ilerepoypr, ITurep, 2019
4. Apxutektypa KommbioTepa, [y4e0. mocobwe mus By3oB] / 3. Tanenbaym, T. OctuH. —
Cankr-IlerepOypr, ITutep, 2020.— URL: https://ibooks.ru/bookshelf/361850/reading (maTa obpamieHust:
26.11.2020). - [Tonnsrit Tekct (Pexum nocryna : u3 cetu MOTHU / YnaneHHsIi 10CTYyI)

JlomonHuTenpHas TUTEpaTypa

1. Anroput™mebl: mocTpoeHue u ananus [ Tekct], [yueOnuk s By3oB] /T. Kopmen [u ap.] ; [mep. ¢ anrt. U.
B. Kpacukona u np.]. Cankr-IlerepOypr, duanekruka, 2019

7. PexoMeHaaluu 00y4AOIIMMCS 110 MOATOTOBKE K roCcyIapcTBEHHOMY IK3aMeHY

[Ipy moaroToBke K YCTHOW dYacTH TOCYAapCTBEHHOTO »SK3aMeHa OOydaloluMMCcsl pPEeKOMEHAYeTCs
BCIIOMHUTh TEMbl MAaTE€MaTHYECKUX JHUCLUUIUIMH, BXOIAIME B IporpaMmy YCTHOM 4acTu
TOCY/IapCTBEHHOTO 9K3aMEHa, UCHOJIb3Yys MPH HEOOXOJUMOCTH KOHCIIEKTHI JIEKIUH U PEKOMEHIYEeMYIO
auteparypy. [locne mMoBTOpeHHs KaxAoH Tembl 00yyaromeMmycsi PEeKOMEHIYETCS CaMOCTOSTEIbHO
Hanucath (OPMYIHMPOBKH M JIOKAa3aTelIbCTBA TEOPEM, COJEPXKAIIUXCA B MporpaMMme YCTHOM 4YacTu
rOCy/IapCTBEHHOTO SK3aMeHa, 0e3 UCTIONb30BaHUS JINTEPATYPHl M BCTIOMOTaTEIbHBIX CPECTB.

Ecin BO3HHMKAarOT BOIPOCHL, KOTOpbIE CTYAEHT HE MOXKET CaMOCTOSATENbHO PpEIINTh C IOMOLIbIO
PEKOMEHIyEMOI JIUTEpaTyphl, 3TH BOIPOCHl PEKOMEHIYETCS 3aJaThb HAa KOHCYJIbTAllUU, IMPOBOJUMON
npernojaBarenaeM Kadeapbl 10 COOTBETCTBYIOLIECH TUCIUILIIMHE.

8. MeTtoauka u KPUTEPHU OLHCHKH IroCyIapCTBCHHOI'0 IK3aMEHa

3a KaXIyI0 U3 IByX YacTel sK3aMeHa BBICTABISETCS OTAeIbHAs oleHKa o 10-6amibHoil mkane. OueHku
HIUOKE 3  CUMTAIOTCS  HEYIOBIETBOPUTENBHBIMU U OJIOKUPYIOIIMMU: B  ClIydae IONyuYeHHUs
HEYJIOBJIETBOPUTEIHHON OLIEHKH 3a JIOOYI0 4acTh IK3aMeHa, SK3aMEH CUMTAETCS CIAaHHBIM Ha OLEHKY
"HEYIOBIETBOPUTENHHO", U 0 CIauu APYTON YaCTH dK3aMeHa 00yJarolUics He JOMyCKaeTCs.



OTBeThl Ha YCTHYIO 4YacCTb II0 KaXJIOMy H3 pPas3gcjioB IporpaMmMbl OHCHUBANOTCA OTACJIBHO II0
10-0anpHOM IIKAJIE. OHCHKa 3a 4aCTb 3K3aMCHa, KOTOpas IpOBOAUTCA B OOAUH JACHBb, OIPCACIIACTCA KaK
cpeaHee apI/I(i)MeTI/I‘IeCKOC M3 OLCHOK 3a PAa3JIMYHbIC pa3/CJIbl. PCSYJ'IBTaT OLICHKH 3a YaCTb OKPYITIACTCS
A0 OEJIOro 3HA4YCHUA M0 CTaHAAPTHBIM apI/I(l)MeTI/I‘ICCKI/IM IpaBujiaM " 00BABIAETCSA 06yqa10LueMyc;{ B
JACHb IMPOBCACHUA YaCTH SK3aMCHA.

Htorosas oneHka BBICTABIISICTCS T10 10-0ayIpHOM 1IKaNe U OMpCACIICTCA KaK CPCAHCC 3HAYCHHC U3 JIBYX
OLCHOK, ITOJIYYCHHBIX 3a PA3HBIC YdCTH 2K3aMCHaA. Cnoco6 OKpPYIIICHUA - CTaH,Z[apTHI)Iﬁ apH(bMeTHHGCKHﬁ.

omnyHO (10) — mpaBUIIBbHBIN, YETKUI M YBEPEHHBINH OTBET Ha 00a BOIpoca OWiieTa U JOMOJIHUTEIbHbIE
BOTPOCHI;

ominyHO (9) — naHbl MpaBWIIbHBIE OTBETHI Ha 00a Bompoca OuiieTa W JOMOJHHUTEIbHBIE BOIPOCHI C
HE3HAUUTEJIbHBIMA HETOYHOCTSIMH;

omINYHO (8) — JaHbI OTBETHI HAa 00a Bompoca OWseTa W JOMOJTHUTEIbHBIE BOMPOCH! MOCIE HEOOIbIINX
UCIPaBICHUN U HABOJALINX BOIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owuiera, HO HET BEPHOIO OTBETa HAa OAWH U3
JOTIOTHUTENBHBIX BOIIPOCOB;

Xopo1io (6) — ecTb HEIOYETHl B OTBETE HA OAMH M3 BOIIPOCOB OMJIeTa M HET BEPHOI'O OTBETA HA OJHUH U3
JOTIOTHUTENBHBIX BOIIPOCOB;

xopoto (5) — ecTh HeJoYeThl B OTBETax Ha o0a BOIpoca OuiieTa MU HET BEPHOIO OTBETa Ha OAMH U3
JOTIOJTHUTENHHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (4) — €CTh HEJJOUETHI B OTBETaxX Ha 00a Bompoca OuseTa Uil HeT OTBETa HU Ha OUH
U3 JOTIOTHUTEIBHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETA Ha OJIMH M3 BONPOCOB OMJIETa, HO €CTh OTBETHI HA JOMOJHUTEIHHBIE
BOMPOCHI (BOSMOXKHO C HEIOUETAMH);

HEYJIOBJIETBOPUTENHHO (2) — HET OTBETA Ha OJIMH M3 BOIIPOCOB OUJIETa U HA OTIOJIHUTENbHBIE BOMPOCHI;
HEYJIOBJIETBOPUTENHHO (1) — HET OTBETa HU HA OJJUH U3 BOIIPOCOB OuMIIeTa.

9. OcobeHHOCTH MPOBEACHUS Focy}:[apCTBEHHOﬁ HUTOI0BOIl aTTeCTAIMHU AJ151 HHBAJHU/I0B U JIUII C
OrpaHMIY€HHBIMHA BO3MOXKHOCTAMMU 310POBbS

s oOyvaromuxcs 13 4ucia MHBAJIUAOB IOCYIapCTBEHHAs UTOrOBasi arTeCTalys MIPOBOJUTCS C y4ETOM
OCOOEHHOCTEM MX MNCUXO(U3MUECKOTO pa3BUTHUS, MX HHIUBUAYAJIbHBIX BO3MOXHOCTEH U COCTOSIHUSA
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

10.1. Ilpu npoBenenun 'MA obecnieunBaercst coOOAEHNE CEAYIONIMX O0INX TPEOOBaHUMA:

— MPOBEJIEHNE rOCYJapCTBEHHON UTOTOBOM aTTE€CTAlUU JIJIsl MHBAJIUIOB B OIHON aylUTOPUU COBMECTHO C
00y4JaroIUMHUCs, HE HMEIOLUMMH OTPaHUYEHHBIX BO3MOKHOCTEH 3I0pPOBbs, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaromuxcst mpu npoxoxaeHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCHCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOLIb C YYETOM MX MHIUBUAYAJIbHBIX OCOOEHHOCTEW (3aHATH pabouee
MECTO, NePEABUTATHCS, IPOUUTATh U 0POPMUTH 3a1anne, odmarses ¢ wieHamu ['IK);

— I[OJb30BaHME HEOOXOOUMBIMU OOyyaroIMMCS MHBAJIUAAM TEXHMYECKHMHU CpEICTBAMHM IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTH OECHpEnsTCTBEHHOIO J0CTyHa OOy4arolUXCs MHBAJIWJIOB B ayAUTOPUH,
TyaJIETHbIE U JAPYyTUe MOMEIEHUs, a TAKXKe UX NPeObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

10.2. Ilo nMCbMEHHOMY 3asBJICHUIO OOYYarOIErocss HMHBAIUAA IPOJOJKUTEIBHOCTh BBICTYIIJICHUS
o0y4JaroIerocs Mpu 3aliuTe BbITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee 4eM Ha 15 MUHYT.

10.3. OOyuaromuiics MHBaJIMI HE TO3JHEE, 4eM 3a 3 Mecsua A0 Haudana npoeaenus [MA momaer
MMMCBMEHHOE 3as1BJIEHUE O HEOOXOIMMOCTH CO3/IaHUs IS HETO CHEIUATbHBIX YCIOBHM MPU MPOBEACHUH
rOCyJapCTBEHHBIX AaTTECTAlMOHHBIX HCHBITAHUNA C YKa3aHMEM OCOOCHHOCTEH ero MCUXOo(pu3nYecKOro
pPa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHUS 370poBbsi. K 3asBlIieHHIO TNpUIIararTcs
JOKYMEHTBI, TOATBEPKAAIOIINE Hadu4he y OOy4arolerocs HWHIAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).



B 3asBnenun oOyuaromuiicsi yKa3bplBaeT Ha HEOOXOJUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) MPUCYTCTBHS
acCUCTEHTa Ha TOCYAapCTBEHHOM aTTECTAllUOHHOM MCIIBITAHMH, HEOOXOAUMOCTb (OTCYTCTBHE
HEOOXOAMMOCTH)  YBEJIMYEHUS IMPOJODKUTENBHOCTH  BBICTYIUIEHHS IpU  3allUTE  BBIITYCKHOMN
KBaJIM(UKALMOHHOW paOOThI 110 OTHOLIEHUIO K YCTAHOBJIEHHOM MPOAOIIKUTEIBHOCTH.
10. IIpuMepsI KOHTPOIbHBIX 32JaHHI, OMJIETOB
[Ipumepsl 3a1aHUI IPUBEIEHBI B IPUIIOKCHUN



10. IIpyMepbI KOHTPOJILHBIX 3aaHNH, OMJIETOB
10.1. Ilpumepeot 6unemos na wacms Ix3amena no pazoeinam [1-3]

Buiaer Nel

1. ITonaTruss MHOKECTBa U IIOAMHOXKECCTBA. Onepam/m HaJg MHOXCCTBaMU, TOXICCTBA.
OtoOpakeHust u cooTBeTCTBUSI. CpaBHEHHE MHOKECTB 110 MOIIHOCTH. Teopema Kantopa—
bepHiureiina. CuéTHblE MHOXKECTBA U UX cBOMCTBa. Teopema KanTopa.

2. XpoMaTH4ecKoe YUCI0, YHCIO0 HE3aBUCUMOCTH, KIIMKOBOE YHCII0. HIKHsIs olleHKa
XPOMAaTHYECKOTO YUCIIA Yepe3 YKCIO HE3aBUCHMOCTH U Yepe3 KIIMKOBOE YUCIIO; CPABHCHUE
MOPsIZIKA ATUX OIEHOK AJis ciaydaiiHoro rpada G(n,12) B Mogenu Dpaéma—Penbu (a.1.H.
\alpha(G) <= 2log 2(n)). Teopema Dpaémia o CyiecTBOBaHUU IPadoB C MPOU3BOIHHO OOJIBIIAM
00XBaTOM U XpPOMATHYECKUM YHCIIOM.

Buaer Ne 2

1. Yucna Pamces: onpenencHue, u TouHbie 3Ha4eHUS R(s,t) pu s3, t4. BepxHsis orieHKa
Opnéma—Cekepenia, e€ cIeACTBUE JUIsl TUarOHAIBHBIX YHcesl PaMcest; HIOKHSS OIlCHKa
JIMAarOHAJIbHBIX YHCETI C IIOMOIIIBIO MPOCTOT0 BEPOSTHOCTHOTO METO/IA.

2. XOOIUMOCTH CJIy‘IafIHI:IX BCJIMYHH: 110 BEPOATHOCTH, 1O paCpCACICHUTIO, TIOYTH HABCPHOC, B
cpenreM. CBsi3b MeXKIy cxomumoctsamu (6/m). Jlemma Cyrikoro (6/x). Teopema o HaciienoBaHHH
CXOJUMOCTH. JlenbTa-MeTo 1.

Buiaer Ne3

1. JloBepuTenbHble HHTEpBaJIb. MeTO1 IEHTPaIbHONW CTATUCTUKU. MeTo1 MOCTpOeHuUs
ACUMIITOTUYECKUX JOBEPUTEIbHBIX HHTEPBAJIOB.

2. ®opmanbHas apupmetrka. [Ipumeps! BbIBoI0B B akcuomartuke [leano. MonenupoBanue
mamuH Telopunra B popmanbHoil apudmeruke (6/x). Teopema ['€nens o HenonHoTE:
(bopMynHupOBKa U Ues 10Ka3aTeNIbCTBA.

10.2. Ilpumepeot 6unemos na wacmos IK3amena no pazoeinam [4-7]
Bbuaer Nel
O6xon rpada B rimyOHHY, LIUPUHY.

[IpobGnema nepeoOyuenus. [Ipumep, mpuanHbl BOSHUKHOBEHUS (MaeiHo). Kpocc-Bamuaarusi.
MotuBanus ucronb3oBanus train, val u test Beioopok. [lonsiTHEe mapameTpoB u
runepnapamerpos mozenei. [ponenypa nonbdopa runepnapamerpoB. [lonarue perynspuzanuu
(B obmem cirygae). CriocoObl perysipu3aiiii pa3IMuHbIX MOJIEIeH (JTMHEeHHbBIE MOJIETH,
JIepEeBbsl, aHCaMOJIN, HEPOHHBIE CETH).

Teopema ®dumepa-Jlunu-Ilarepcona (FLP-teopema), CAP-Teopema u UX NpuMEHEHHE.
Pacnpenenennble CUCTEMBI XpaHEHHsI KOHPUTypaIHi.

Buaer Ne2

MuHuMaabHOE OCTOBHOE ACPEBO: AJITOPUTMBI HpI/IMa n KPYCKaJ]a.



Pemenue 3amaun kmaccudukanum METOA0M OMOPHBIX BEKTOPOB. [loHsTHs oTcTyma (Margin).
Hinge-loss. OnTumu3anuonHas 3aaa4a B SVM (1ekinapaTuBHO).

ABTOMATEI C Mara3uHHON MaMSTBIO. BapI/IaHTBI OIpCACIICHUS. OKBUBaJICHTHOCTh aBTOMATOB C
Mara3uHHOM IIaMSIThIO 1 KOHTGKCTHO-CBO6OIIHBIX rpaMMaTHuK: IOCTPOCHUC I'PaMMATHUKHU 10
aBToMary.

Buier Ne3
1.LCA: cBenenne k RMQ 1 MeToa TBOUYHOTO OABEMA.

2. 3anaua cHkeHus pazmepHocTu: anroputmMbl PCA u t-SNE. Csizs PCA u SVD. Moxert nu
PCA naBaTh HEe €IMHCTBEHHOE pellICHHE?

3. JlemMBI 0 pa3pacTaHuy JUIsl aBBTOMATHBIX U KOHTEKCTHO-CBOOOTHBIX SI3BIKOB. [IprMepsl
A3BIKOB, HE JICJKALUX B JAHHBIX KJIaccax.



