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1. lesin u 3axaun

Heaun

[lenpi0o TOCYmapCcTBEHHOTO HK3aMeHa II0 MaTeMaTHKe SBISETCS YCTAHOBJIEHHE YPOBHSI MOATOTOBKH
oOydJaromerocss MO MaTeMaTuyecKuM JUCUUIUIMHAM M COOTBETCTBHSI PE3YyIbTAaTOB  OCBOEHUS
oOyJaromuMmcsi  00pa3oBaTeNbHOI MporpaMmbl  TpeOOBaHUSM  00pa30BATENLHOTO CTaHAApTa IO
HaMpaBJICHUIO MTOJTOTOBKHU.

3agaun

* OlLleHKa CTENEHM OCBOECHHS OOYyYaroIIMMUCA TEOPETHMUECKHUX IIOJOKEHUH OCHOBHBIX JHCLUIUINH,
(dopMUpYIOIIUX CIIELUaJIbHBIE 3HAaHUS B paMKax OCBOEHMsI 00pa30BaTeJIbHOM IPOrpaMMBl;

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

* OllEHKa AaKTyaJlbHOCTH IIOJIYYCHHBIX CTYJACHTAMH 3HAHMM U HX COOTBETCTBHUE 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 CnocoGeH TpUMEHSTh TEOpeTHYEeCKHUE W (WIIH)
pelaTh 3a/1auu, B TOM 4Hciie pa3pabaTbiBaTh U JKCIEpUMEHTAIbHBIE ~ METOAbl  MHCCIENOBaHUH K
UCCIIeZIOBAaTh MaTeMaTHUECKHE MOJIENIM U3yYaeMbIX |KOHKPETHONM Hay4yHOM 3ajaye M HHTEPIPETHPOBATh
SBJICHHU U TPOIIECCOB, CHCTEMHO aHAJIU3UPOBATh MOJYy4YECHHBIE PE3yIbTaThl

Hay4HbIE [TPOOJIEMBI, MTOIy4aTh HOBbIE HAy4HbIE

pe3ynbTaThl

[TIK-2 Cniocoben camocrosatensHo win B kadectBe  |[IK-2.3 CrocoGeH NpoBOAWTH anpoOanuio pe3ysibTaToB
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

WNudopmarnka

1. JluHamuueckuil MmaccuB. AMOPTU3ALIMOHHBIM aHalW3. YYeTHas OLEHKAa BPEMEHM J100aBICHUS
AJIEMEHTAa B TUHAMUYECKUI MAacCUB (C YIBOCHUEM 3aMOJIHEHHOTO Oydepa).

2. Casassble criucku. CTek, ouepep, 1eK U UX peaau3alim.

3. beictpas coprupoBka (QuickSort). [Torck nmopsiakoBoit ctaTucThku MeTonoM “Pasnensit u BinacTByit”
(QuickSelect).

4. Copruposka ciusiHueM (MergeSort). Ilopa3psiiHbie COPTUPOBKHU.

5. JBomunas ky4ya u coptupoBka kyueir (HeapSort). Cnusaue k oTcOpTHpOBaHHBIX MAaCCHBOB C
MTOMOIIBIO KY4H.

6. Xew-taOnuua, MOJIMHOMHUANIbHAS X3UI-(PYyHKIUS.

7. unHamudeckoe MpOrpaMMHpOBAHUE: OO0IIast uies, JUHEHas TWHAMUKA, MaTpu4Has, JTUHAMUKA Ha
OTpE3KaXx.

8. RMQ. Sparse table. JlepeBo oTpe3KoB.
9. LCA: cBenenne Kk RMQ 1 MeTo ABOMYHOTO MOABEMA.

10. JIBonuHoe nepeBo moucka. OO0xoapl B NIyOuMHy M B mMpuHy. llonck kiroda, HauBHbIE BCTaBKa U
ynanenue kioua. ABJI-gepeBo. KpacHo-u€pHoe nepeso.




11 . lexapToBo nepeBo. JlekapToBO 1€pEBO M0 HESIBHOMY KIIIOUY.

12. MunuManbHO€e OCTOBHOE JiepeBo: anroputmsl [lpuma n Kpyckana.

13 . MakcumainbHbIe TOTOKH B ceTH. MeTtoasl: @opaa-dankepcona; Dnmonaca-Kapma (6/).

14 . O6xox rpada B IIyOUHY, IIHUPUHY.

15 . Tlouck kparvaitmux mytei B rpade: anroputmsl Jleikctpol, @opra-bemvana, dnoiina- Yopiesia.
16 . [Touck cUIbHO-CBSI3HBIX KOMIIOHEHT B Tpade.

17 . MocCTBI U TOUKH cOWIeHEHUs B rpade.

18 . HaxoxneHue moaCTpOKU B CTpoKe: npedukc-pyHKuus, anroputM Kuyra-Moppuca-Ilparra.

19 . CrangaptHbele KoHTeiHepwl: vector, deque, queue, priority queue, set, map, HUTEpaTOpHI,
KOMITapaToOPBbl.

20 . bop. Anroputm Axo-Kopacuk.

21 . Cydduxcuoe nepeso.

22 . BeiuncieHue BBITYKIOW 0007109KH MHOXKeCTBa Touek B 2D u 3D.

23 . Tpuanrynsuus Jlenone. J{narpamma Boponoro.

24 . lnuanas apudmetrka. CioxxeHue, BBIYUTaAHUE, XpaHEHUE 3HAKa, YMHOXKEHUE, JIeJIeHne. AJITOPUTM
KapairyOsr.

25. TlocraHoBKa 3aaun 00ydeHus ¢ yuuteseM (supervised learning), mocraHoBka 3agauu oOyueHUs 0e3
yuurens (unsupervised learning). IlocTaHoBka 3amaun KiacCUpUKAMM M METPUKU KadyecTBa
knaccupukanuu. Haususiil bailiecoBckuil kiaccudukartop.

26. IlocraHoBKa 3a7jauyu perpeccuyd U METPUKM KauecTBa perpeccud. JlmneliHas perpeccus. Teopema
I'aycca-MapkoBa  (dopmynupoBka). IIpoGmemMa MyJIbTHKOJUTMHEApHBIX mpu3HakoB. L1 wuw L2
peryispu3alus, ux BIUSHUE Ha Beca PU3HAKOB.

27. IlpoGnema HecOaJaHCUPOBAHHBIX KJIACCOB. PabGora ¢ kareropuaJibHBIMM IpHU3HAKAMH U
MpOINYyIIeHHBIMU  3HaYeHussMH. Mean encoding. IlpuMepsl MPOCTBHIX aJITOPUTMOB, PEIIAIOIINX
cranaaptaeie 3aaaun: kNN, HauBHbIM OareCOBCKUU KJIacCU(pUKATOP.

28. Jloructuueckas perpeccus. Ilonsatus orcryna (Margin). DKBHUBaJIEHTHOCTh PEIICHUHN IOIYYEHHBIX
METO/IOM MAaKCHMaJbHOTO TMPABAONOAOOMS ¥ MHMHHMHU3ALUU JIOTUCTUYECKOM (QYHKIUH TOTEpb.
Jloructuueckasi pyHKIUS OTEPh, KPOCC-IHTPOIIHUSI.

29. Pemenue 3amauu Kiaccu(UKalMd METOAOM OINOPHBIX BeKTOpoB. llonsatus orcryma (Margin).
Hinge-loss. Ontumu3anuonHnas 3aaa4a B SVM (aeKi1apaTuBHO).

30. Ilponenypa mOCTPOCHUS PEIIAIONIETO AepeBa, KpUTEPUNU UH(OOPMATUBHOCTH: SHTPONUUHBIN, [[KUHU.
Byctunr (mpuHUIUT MOCTPOEHUS aHCaMOJIs).

31. Bias-Variance decomposition (aexnapatuBHo). [Ipomemnypa bootstrap, anropurm bagging. Metox
ciydaitabix noanpoctpadctB (RSM), Random Forest.

32. I'papuentHslii Oyctusr. [IpuHuun nocrpoenus. Kakue anropuTMbl MOTYT HCHIOIB30BATHCS B KAYECTBE
0a30BbIX aITOPUTMOB.

33. 3amaya cHmwxkenus pasmepHocTu: anroputmbl PCA u t-SNE. Csazp PCA u SVD. Moxer nu PCA
JlaBaTh HE €JUHCTBEHHOE pelIeHue?

34. Ilpobnema mnepeoOyuenus. Ilpumep, npuynHBI BO3HHUKHOBeHHs (uaelHo). Kpocc-Bamupanus.
MotuBanus ucnonb3oBaHus train, val u test BbiOOpok. [loHsTHEe MapamMeTpoB M THUIEPIApaMETPOB
mopeneit. Ilpomnenypa mombopa runepmapamerpoB. [lonstue peryaspuzauuud (B o0meMm ciydae).
Crioco0bl peryaspuzaluy pa3inyHbIX Mojenell (JIMHeiHble MOJeNH, AepeBbs, aHCAaMOIH, HEHPOHHBIE
CETH).

35. Meron rpagueHTHOro cmycka. Metox obOparHoro pacmnpocTpaHeHus oumnOku (backpropagation).
Oynkruu aktuBanuu (Sigmoid, tanh, ReLU), ux cBoiictBa u npobiaembl. OyHKIIMK MOTEPh B 3a7a4ye
MHOTOKJIACCOBOI KJIacCU(UKALMU U perpeccuu. Merozsl peryiaspusaluu HEMpoHHBIX cetel: Dropout,
Batch normalization, data augmentation.

36. Metoapl peryinspusanuu HEWpoHHBIX cerei: Dropout, Batch normalization, data augmentation.
Crna0ble CTOPOHBI CTOXaCTUYECKOTO IpaleHTHOro cimycka. CrnocoOsl gopadorku: Momentum, Nesterov
momentum, RMSprop, Adam. MuHycCBhI TaHHBIX ITOJXO/I0B.

37. Pexyppentnsie HelponHble cetu (RNN) mis ynopsaoueHHBIX AaHHBIX. OCHOBHBIE MPUHIUIIBI
pabotbl. IIpobnema 3aTyxarollero rpajgMeHTa U €€ BO3MOXKHBIE pelleHHs. PexyppeHTHble OJIOKu:
HauBHbI (Vanilla RNN), LSTM, GRU, motuBaums ux wucnonb3oBaHus. DyHKIMHM aKTUBALUU B
PEKYPPEHTHBIX OJOKaxX.



38. MeToab! paboTsl ¢ u300paxeHusaMu. [loueMy ITuHEMHbIE CJI0U HE MOyYMIM LIMPOKOTO IPUMEHEHUS B
3aJaue KOMIbIOTEPHOro 3peHusa? CBepTOUHBIE CJI0M B HEMPOHHOH ceT. MoTHBaLus UX UCIOIb30BAHUS B
3a/layax aHajau3a u300paxeHuit u curHaiaoB. OgHomepHsie u n1ByMepHbie cBepTku (Convld u Conv2d).
Max & average pooling.

39. OnepalnMoHHbIE CUCTEMBl U UX KOMIIOHEHTHI. SIIpo onepanuoHHbIX cucTeM. CUCTEMHBbIE BBI30OBBI U
UX OTAMYMS OT OOBIYHBIX OMONMMOTEuHBIX GYHKIMHA. CrnocoObl peanu3allid CUCTEMHBIX BBI30BOB
(npepwiBanus, sysenter, syscall).

40. LlenouncnenHas apu(mMeTuka B MPEACTABICHUN KOMIIbIOTEpA. 3HAKOBbIE M O€33HAKOBbIE 3HAUCHMUS,
CIIOCOOBI MPEJCTaBIECHUS OTPULIATENbHBIX 3HaYeHUH. LlenodncieHHoe NepenoaHeHne U €ro KOHTPOJIb.
JInmHHAS 1IeJI0unClIeHHas apupMeTHKa.

41. BemectBennas apudmernka. [Ipencrapnenuss ¢ GUKCHpOBaHHOW W IUIaBaromel Toukoil. CtaHmapt
IEEE754. CnenuanbHble BelIECTBEHHbIE 3HaYeHUs1, omnpeneneHubie crannaptoM [EEE754 u onepanuu
HaJ HUMHU.

42. HpOHGCCBI N IIOTOKH. CXO,Z[CTBa U pa3jiyuuss MCXKIY HHMH. Peanuzamuss MHOro3ajadyHocTu M
AJITOPUTMBI TNIAHUPOBAHUEC 3a/1a4 B OIICPALIMOHHBIX CUCTCMAX.

43. IIpoGnemMa MHOTONOTOYHOW CHHXPOHHU3AIMU. ATOMAapHble NEpEeMEHHble M OOBEKThl OJIOKHPOBKH.
HeOnokupyrolye CTpyKTypbl JaHHBIX U UX pealu3alys.

44. Message Passing Interface (MPI) CymectByromue peanusanuu, 3azaun MPI kak  cpenbt
nporpammupoBanus. JKuznennslii nuka MPI nmporpammel. Co3zganue u 3aBepiienue MPI mponeccos.
Opranusanust N0ToKa BBOAA-BbIBOAA, TapaMeTpbl yka3biBaeMble MPI nmporpamme.

45. IloHsATHE yCKOpEHHMsI M MaclITaOUpyeMOCTH MapajuiesbHbIX Hporpamm. 3akoH Ampana. OueHka
3¢ PEeKTUBHOCTHU NapajuieNbHbIX Iporpamm. SpycHo-napauienbHas Gopma IporpaMmabl.

46.  PacmpenenenHble  (aitnoBele  cucrtembl.  Poim 3neMEHTOB  cuUCTeMBl,  oOecriedyeHue
OTKa30yCTOMYMBOCTU. AJTOPUTMBl YTE€HUs M 3allCH B paclpeneleHHbIX (alyIoBBIX CHUCTEMaXx.
Perunkanus naHHBIX.

47. Monens BerunciaeHuii MapReduce. Ilapsl kinrou-3Hauenune B peanmsarusx MapReduce. OcHoBHBIE
CTaJluU BBIYUCIIEHUI U JONOJHUTEIbHBIE 3JIEMEHTHI MOJIEIH.

48. Coenunenue naHHbIX (onepanus Join) B Monenu MapReduce. Mogenb BEIUMCICHUH U ONTUMH3ALUU
JAHHBIX.

49. WtepaTtuBHbIE BBIYUCICHHS HAa OONbIIMX OOBEMax ITaHHBIX. MoIenb JIGHWBBIX BBIYUCICHUNA U
CTPYKTypa XpaHeHus JaHHbIX B peanusauuu Spark (RDD). KsmmpoBanue pe3ynbTaroB BbIUMCIEHUN U
UTEPAaTUBHbBIC BBIYMCICHHUSL.

50. Pacnpenenennsle aucnerdepbl cooOmieHui. Permkanus u peanusanus OTKa30yCTONYHMBOCTH.
CeMaHTHKH 1OCTaBKU COOOLIEHUH.

51. Crenenu m3onauuu TpaH3akiui. [IpMHINIIEI aTOMapHOCTH, COINIACOBAHHOCTH, U30JIMPOBAHHOCTH U
ycroriuuBocTH (npaBuiia ACID). [lpumenenne (commit) 1 OTMEHa TpaH3aKIUH.

52. Teopema @umepa-Jlunu-Ilatepcona (FLP-teopema), CAP-teopeMa u HX NIpUMEHEHHE.
Pacnipenenennbie cucteMbl XpaHeHUsS! KOH(DUTYpaLIUi.

53. Beibop mnponecca-nuaepa WIM MalIUHBI-IMIAEpAa B PAcHpeAelCHHbIX CHCTEMax. AJITOpUTM
KOHCEHCYCa.

4. HOpﬂ)_IOK CAa494 roCyTrapCTB€HHOI0 3K3aMEHa

K rocymapcTBeHHOMY »K3aMeHY JOIyCKaeTCs OOYyYaroIIMiiCsl, OCBOMBIIMX JIUCLUMIUTUHBI, KOTOPBIU
MMOKPBIBAIOTCS IPOrpaMMOM SK3aMEHA, U HE UMEIOLIMI 1T0 HUM aKaJIEMUYECKHUX 3a10JKEHHOCTEH.

locynapcTBeHHBIN 5K3aMeH COCTOUT M3 JBYX dYacTel: 1) mo JUCHMIIMHAM U3 OOJacTH MaTeMaTHKH
(pazgensl 1-3 mporpaMMbl SK3aMeHa); MO JUCHMIUIMHAM U3 OOJIACTH aJTOPUTMOB U KOMITBIOTEPHBIX
TexHoNorui (pasaensl 4-7 mporpaMMsbl 5k3aMeHa). Ha Kakayro 4acTh 3K3aMeHa OTBOJHUTCS OTAEIbHBIN
JIeHb MTPOBEACHUS.

®dopmar 3K3aMeHa - YCTHBIN.

1. [Topsimok caun 4acTH 1Mo TUCKPETHON MaTeMaTHKe



DK3aMEHalLMOHHBIM OUJIET COCTOUT U3 ABYX BOIIPOCOB, BHIOOP KOTOPHIX OCYIECTBISIETCS YUallUMUCS U3
paszenos [1-3], mo omHOMy BoIlpocy M3 JIBYX pas3HbIX paszaenoB. Omnpoc CTyA€HTOB O BbIOOpe
BapUAaTHBHBIX pa3[EeiIOB IPOBOAUTCS HE MEHEE 4YeM 3a OJHY HEICNI0 0 JaThl rOCyJapCTBEHHOIO
JK3aMeHa

DK3aMEeHaLMOHHBIE OMIIETHI Pa3pe3aHbl Ha HECKOJIBKO YacTel, CrpyNIUpPOBAHHBIX 110 pa3/ieiaM 3K3aMeHa,
CTYAEHT BBITATMBAET pa3Hble 4aCTH OMJIETa M3 COOTBETCTBYIOIIMX CTOMOK. Ha moaroroBky k ycTHOMY
OTBETY CTYIEHTY OTBOAMTCSA | acTpoHOMHMuYecKHMi 4yac. Bo Bpems NOATOTOBKM K OTBETY pa3peliaeTcs
M0JIb30BaThCs «O(UIIMAILHON IIIapraakoi», MaTepuagaMu KypcoB.

VerHasg 4acTh dK3aMEHa BKIIIOYaeT B CeOS OTBET CTYACHTAa Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O ounera.
ITocme 3aBCPUICHUA YCTHOTO OTBETA 4YICHBI I'DK MOr'yT 3aJaBaTb AONOJHUTCIIBHBIC W YTOYHSIOLINEC
BOIIPOCHI, B TOM YHUCJIC Tpe6yIOH_[I/IC JOMNOJHUTCIIBHOIO BPEMCHHU HA IMOATOTOBKY.

2. HOpSII[OK CcAa4y 4acCTH I10 aJirOpUuTMaM U KOMIIBIOTCPHBIM TCXHOJIOTUAM

DK3aMeHallMOHHbIE OUJIETHI COCTOSAT M3 TPEX BOIIPOCOB: OJHOTO U3 00s3aTeNIbHOTO pa3zaena [4], u oqHoro
BOIpOCaA - U3 pa3lenoB [5 wiu 6] Ha ycMoTpeHue cryaeHta. Onpoc CTyIeHTOB O BHIOOpE BapHATUBHBIX
pa3zesnoB MPOBOIUTCS HE MEHEE YEM 3a OJIHY HEZEII0 J0 JAaThl TOCYIapCTBEHHOTO HK3aMeHa.

DK3aMeHalMOHHbIE OMJIETHI pa3pe3aHbl Ha HECKOJIBKO YacTel, CrpyIIIMPOBaHHbIX 10 pa3zesiaM 3K3aMeHa,
CTY[CHT BBITATMBAET Pa3Hble YaCTH OMJIeTa U3 COOTBETCTBYIOIIMX CTOMOK. Ha MOAroTOBKY K yCTHOMY
OTBETYy CTYIEHTY OTBOAUTCA 1,5 acTpoHOMMUYECKHX 4daca. Bo Bpems NOArOTOBKHM K OTBETY Pa3pellaeTcs
I10JIb30BaThCS 3apaHEe MPUTOTOBIEHHBIMU PYKOIIMCHBIMU 3aIIMCSIMU O€3 OrpaHUYEHUs 110 00bEMY.

VeTHas 4yacTh dK3aMeHa BKIIIOYAeT B ceOs OTBET CTyACHTAa Ha BOIIPOCBHI 3K3aMCHAIITHMOHHOI'O Ounera.
ITocne 3aBCPHICHHA YCTHOI'O OTBETA YJICHBI I'DK MOT'YT 3aAaBaTb AOIOJHHUTCIIbHBIC W YTOYHAIOLIMUC
BOIIPOCKHI, B TOM YHCJIC Tpe6yI01uHe JOINOJIHUTCJIbHOTO BPEMCHHU Ha IMOATOTOBKY.

3. OcoOeHHOCTH C1a4yM dK3aMeHa B YCIOBUSAX OrpaHuuYeHu, cBsizanHbix ¢ COVID-19

B Cllydyac HeﬁCTBHH OrpaHUYUTCIIBHBIX MCEp, 3alpellaronux MTPOBCACHUC IPOBCACHUC OK3aMCHA B
HpI/ICYTCTBCHHOP'I q)OpMC, OK3aMCH HOpPOBOAUTCA C HNPUMCHCHHUEM  OUCTAHIHUOHHBLIX  CPEICTB,
O6CCHC‘-II/IB3.IOH_[I/IX BO3MOXHOCTb BUACOCBSA3H.

Ilepen HagamoM 5K3aMeHa M MOJTY4YEHHEM OuiieTa CTy[AEHT 00s3aH MPEeJOCTaBUThH (IIOKa3aTh Ha KaMepy)
JOKYMEHT, yI0CTOBEPSIIOIINN JTUYHOCTD: 3a4E€THYIO KHUKKY, CTYIEHUECKHI OMIIET, MU MaclopT.

Bo Bpems noAroToBKM K OTBETY pa3pelIaeTcs I0JIb30BaThbCs JIIOOBIMU HCTOYHHMKAMU HH(pOpMAaIUH,
BKJIFOUAsl DJIEKTPOHHBIE, HO BpeMs Ha IIOATOTOBKY COKpamaercs 10 30 MUHYT.

ITocne 3aBCPHICHHA YCTHOI'O OTBETA YJICHDLI I'DK 006s13aHbI 3aaTb 110 OAHOMY AOINOJIHUTCIIBHOMY BOIIPOCY
M3 KaXXJ0ro pasjiecja nporpaMmsbl 3K3aMCHA, K KOTOPBIM I'OTOBUJICA CTYJACHT. I[OHOJ'IHI/ITCJ'IBHI)IC BOITPOCHI
HEC MMOApa3yMCBalOT IIPOAOJDKUTCIBHOC BpEMA HAa ITOATOTOBKY, U Tpe6yeT KpaTKI/Iﬁ OTBCT.

5. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl, HEOOX0AUMOM JIf1 MPOBEAEHHS TOCYIAPCTBEHHOI0
JK3aMeHa

AynuTopust 1J1 IPOBEASHUs aTTECTAllMOHHOIO MCIBITaHMsl, OCHAIIEHHAs MECTaMHU JIJIsl 00yJaromuxcs u
9K3aMEHALIMOHHON KOMUCCHUHU.

B ciydae nedicTBUsSL OrpaHUYMTENBHBIX MEP, 3alpellaloluX MPOBEIEHUE AK3aMEHa B IPUCYTCTBEHHOU
¢dopme - paboTocrocoOHbIE AUCTAHIIMOHHBIE paboune MecTa AJis BceX 00ydaroluXxcs U 3K3aMEHATOPOB.

6. IlepedyeHb peKOMeHAYeMOM JIMTepaTypbl
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JlononuurtenpHas mureparypa

1. Anroputmsl: noctpoenue u ananus [ Texct], [yueonuk s By30B] /T. Kopmen [u np.] ; [mep. ¢ anrn. W.
B. Kpacuxosa u ap.]. Cankr-IlerepOypr, [nanexruka, 2019

7. PexoMeHaanuu Oﬁy‘lalOI].lHMCﬂ MO0 MOATOTOBKE K NOCYIapCTBCHHOMY 3K3aMECHY

IIpy mnoxaroroBke K YCTHOM dYacTH TOCYIapCTBEHHOIO »SK3aME€Ha O0OydarolMMcs pEeKOMEHIyeTcs
BCIIOMHUTb TEMBl MAaTeMaTHMYECKUX [IUCLUUIUIMH, BXOJAUIME B IPOrpaMMy YCTHOM 4YacTH
rOCYy/lapCTBEHHOI'O 3K3aMEHa, UCHOJIb3Yys IPU HEOOXOJUMOCTU KOHCIEKTHI JIEKIUN M PEKOMEHIYEMYIO
auteparypy. [locie mnoBropeHus Kaxaoil TeMmbl OOydaroIeMycs PEKOMEHAYETCS CaMOCTOSTEJIBHO
Hanucarb (OPMYIHMPOBKM M JI0Ka3aTelIbCTBA TEOPEM, COJAEpXKAILUXCS B IPOrpaMMe YCTHOM 4YacTu
roCy/1lapCTBEHHOI'0 9K3aMeHa, 0€3 UCTI0Ib30BaHuUs JINTEPATYPbl U BCIIOMOIaTENIbHbBIX CPECTB.

Ecnv BO3HHMKAarOT BOIPOCHI, KOTOPbIE CTYAEHT HE MOXET CaMOCTOATENBHO PEIIUTH C IOMOLIBIO
PEKOMEHyEMOM JIMTEPATyphbl, 3TH BOIPOCHI PEKOMEHAYETCS 3aJarTh HAa KOHCYJIBTALMH, IPOBOAUMOMN
npernozaasarenaeM Kadeapbl 10 COOTBETCTBYIOIIEH TUCIUIUINHE.

8. MeTonuka u KpUTEPUH OIIEHKHU TOCYIaPCTBEHHOT0 IK3aMeHa

3a KaxIyIo U3 ABYX YacTel SK3aMeHa BBICTABIISIETCS OTAeNbHAs oleHKa 1o 10-6amnpHoil mkane. OueHku
HIWOKE 3 CUMTAIOTCS  HEYIOBJICTBOPUTEIBHBIMU U OJIOKUPYIOIIMMH: B  Cllydae IOJyYeHHs
HEYJIOBJIETBOPUTEIBHON OLIEHKH 3a JIIOOYI0 4acTh 3K3aME€Ha, SK3aMEH CUMTAETCSl CHAHHBIM Ha OLEHKY
"HEey10BJIETBOPUTENIBHO", U 0 Clauy APYTOM YacTH dK3aMeHa 00yJaroIuics He JOIyCKaeTCs.

OTBeTbl Ha YCTHYIO YacThb IO KaXAOMY M3 pa3[elioB IPOrpamMMbl OLIEHHWBAIOTCS OTHEIBHO I10
10-6amipHOM mikane. OLeHKa 3a 4yacTh IK3aMeHa, KOTopasi IPOBOJUTCS B OJUH JI€Hb, ONpeNeNsieTcs Kak
cpeaHee apu(pMeTnyecKoe U3 OLIEHOK 3a pas3jM4HbIe paszeibl. Pe3ynabraT OLEHKHU 3a 4acTh OKPYIISETCS
710 LIEJIOT0 3HAUEHUs 10 CTaHJApTHBIM apu(METHUECKMM IpaBUiaM U OObsBIAETCS OOydarouiemycs B
JICHb IPOBEACHMS YaCTH K3aMEHA.

Htorosas oueHka BbicTaBisieTcs o 10-0ayuibHOM 1IKajie U ONpeAeseTcs Kak CpeJHee 3HaYeHUE U3 IBYX
OLIEHOK, ITOJIyUYEHHBIX 3a pa3Hble YacTu 3k3ameHa. Crioco0 OKpyIIeHUs - CTAaHJAPTHBINA apu(METHIECKH.

omnyHO (10) — mpaBUIIbHBIN, YETKUI U yBEpEeHHBIN OTBET Ha 00a Bompoca Ouiera U AONOIHUTEIbHbIE
BOIPOCHI;

omnuHO (9) — nmaHbl MpaBWJIbHBIE OTBETHI Ha 00a BOmpoca OWieTa W JIOMOJHUTENIbHBIE BOIPOCHI C
HE3HAUNTEJIbHBIMU HETOUHOCTSIMH;

OTINYHO (8) — AaHbl OTBETHl Ha 00a BoIlpoca OmieTa U JIONMOJIHUTENIBHBIE BOIPOCHI IOCIE HEOOIBLINX
UCIPABICHUN U HABOJALIMX BOIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owiera, HO HET BEPHOIO OTBETa Ha OJUH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;

X0po1o (6) — ecTb HEJJOUETHI B OTBETE HA OJUH U3 BOIIPOCOB OMJIeTa U HET BEPHOIO OTBETA HA OJUH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;

xopo1o (5) — ecTh HEJOYEThl B OTBETaX Ha 0Oa Bompoca Omiera U HET BEpPHOIO OTBETa Ha OAMH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;



YAOBJICTBOPHUTCIIBHO (4) — €CTb HCAOYCTHI B OTBCTAX Ha oba BOIIpOCa OujeTa UM HET OTBETA HU Ha OJJNH
N3 TOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETa Ha OJMH U3 BOIPOCOB OMJIeTa, HO €CTh OTBETHI HA JONOJIHUTEIbHbBIE
BOMPOCHI (BOSMOXKHO C HEIOUETAMH);

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

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

Jlns o0ydaromuxcss U3 4uciaa WHBAJIMIOB rOCyJapCTBEHHAsI HTOTOBasl arTeCcTalys IPOBOAUTCS C YUETOM
OCOOEHHOCTEM MX NCUXO(U3MUYECKOrO Pa3BUTHS, UX HHAMBHUIYaJbHBIX BO3MOXKHOCTEM M COCTOSHUS
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

10.1. Ilpu npoBenenun 'MA obecneunBaercst coOOAEHNE CEAYIOMMX O0INX TPEOOBaHUIMA:

— MIPOBEJIEHUE TOCYJapCTBEHHOM NTOTOBOM aTTECTAlMU JUIsl MHBAIUIOB B OJHOW ayAMTOPUHU COBMECTHO C
00y4JaroImMMuUCs, HE HMEIOLUUMH OTPaHUYEHHBIX BO3MOKHOCTEH 300pOBBsS, €CIM 3TO HE CO3/JaeT
TPYAHOCTEH 1)1 00ydJaromuxcst mpu npoxoxaeHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCUCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOUIb C YYETOM HX HMHIUBHAYaJIbHBIX 0COOEHHOCTEN (3aHATh pabouee
MECTO, IIEpeIBUraThcs, IPOYUTaTh U 0QOPMUTH 3a1aHue, oomarses ¢ uieHamu ['9K);

— I0Jb30BaHME HEOOXOAMMBIMH OOYyYaroIIMMCS HHBAJIMJIAM TEXHUYECKUMM CpPEACTBaMHU IIpH
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTU OECHpEensTCTBEHHOIO JOCTyla OOydarolUXCs MHBAJIWIOB B ayAUTOPHH,
TyaJIETHbIE U JAPYyTUE MOMEIEHUs, a TAKXKe UX NPeObIBaHUS B yKa3aHHBIX TOMELICHUSIX.

10.2. Tlo nMCbMEHHOMY 3asiBIIEHUIO OOY4YaroLIErocsi MHBAJIMAA HPOJODKUTENBHOCTh BBICTYIUICHUS
00y4JaroIerocs pu 3aliuTe BbIITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosiee yeM Ha 15 MUHYT.

10.3. OOyuwaromuiicss WHBaJIM] HE TMO3[HEE, YeM 3a 3 Mmecsua a0 Hayana npoBenenus [MIA momaer
MMMCbMEHHOE 3asBJIEHUE O HEOOXOIUMOCTH CO3[IaHUs JJIi HEro CIEHANIbHBIX YCIOBUN MIPH MPOBEICHUN
rOCyJapCTBEHHBIX AaTTECTAMOHHBIX HCHIBITAHUNA C yKa3aHHEM OCOOEHHOCTEH ero Mcuxo(u3nuecKoro
pPa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370poBbsi. K 3asBlIeHHIO TNpUIIAraroTcs
JIOKYMEHTBI, TOATBEPKAAIOIINE HaJuuhe y OOyd4aromierocss WHANBUAYAJIbHBIX OCOOEHHOCTEH (IpH
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBneHnn oOyyaroniuiicsi yka3blBaeT Ha HEOOXOAMMOCTh (OTCYTCTBHE HEOOXOIUMOCTH) MPUCYTCTBHUS
ACCHUCTEHTa Ha TOCYJIapCTBEHHOM AaTTECTAIlMOHHOM HCIBITAHWH, HEOOXOMUMOCTh (OTCYTCTBHE
HEOOXOIMMOCTH)  YBEIWYCHHSI MPOJOJDKUTSIBHOCTH  BBICTYIUICHHS TPU  3alIUTE  BBITYCKHOU
KBUTH(PUKAITMOHHON PabOTHI IO OTHOIIECHHUIO K YCTAHOBJICHHOH MPOIOJIKUTEIIBHOCTH.

10. Ilpumepbl KOHTPOJILHBIX 3aIaHNI, OUJIeTOB
[Tpumepsl 3aaHNii TPUBEICHBI B PUIOKEHUH



10. IIpumepbl KOHTPOJIBLHBIX 3a/1aHNI, ONJIETOB
10.1. Ilpumepo 6unemos na wacmos Ik3amena no pazoenam [1-3]

Bunaer Nel

1. ITonsiTHst MHOXKECTBA U OJAMHOXecTBa. Oniepaliuy HaJl MHOKECTBAMH, TOXK/IECTBA.
OtoOpakeHust u cooTBeTCTBUSI. CpaBHEHHE MHOKECTB 110 MOIIHOCTH. Teopema Kantopa—
bepumreitna. CuéTHpie MHOXKECTBA U X cBOMcTBA. Teopema Kanropa.

2. XpoMaTH4ecKoe YUCI0, YHCIO0 HE3aBUCUMOCTH, KIIMKOBOE YHCII0. HIKHsIs olleHKa
XPOMAaTHYECKOTO YUCIIA Yepe3 YKCIO HE3aBUCHMOCTH U Yepe3 KIIMKOBOE YUCIIO; CPABHCHUE
MOPsIIKA 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 M XpPOMAaTHYECKUM YUCIIOM.

Bujer 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 YHCEJI C TIOMOIIBIO MMPOCTOT0 BEPOSTHOCTHOTO METO/IA.

2. XOOIUMOCTH CJIy‘IafIHBIX BCJIMYHH: 110 BEPOATHOCTH, 1O paCpCACICHUTIO, TIOYTH HABCPHOC, B
cpenreM. CBsi3b MeXKIy cxomumoctsamu (6/m). Jlemma Cyrikoro (6/x). Teopema o HaciienoBaHHH
CXOIUMOCTH. JlebTa-MeTO/I.

Buaer 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:
(bopMyIHpOBKa U HJES JOKA3aTEIbCTBA.

10.2. IIpumepot 6unemos na wacme IK3amena no pazoenam [4-6]
Buaer Nel
O6xo0x rpada B r1yOUHY, ILIUPUHY.

[IpobGnema nepeoOyuenus. [Ipumep, mpuanHbl BOSHUKHOBEHUS (MaeiHo). Kpocc-Bamuaarusi.
MotuBanus ncnosib3oBanus train, val u test Beioopok. [loHsiTie napameTpos u
runepnapamerpos mozenei. [ponenypa nonbopa runepnapamerpoB. [lonarue perynspuzanuu
(B obmem cirydae). CriocoObl perysipu3aiify pa3IMdHbIX MOJIEeH (JTHHEHHbBIE MOJICTH,
JiepeBbsi, aHcaMOJIM, HEMPOHHBIE CETH).

Bbuaer Ne2
MunumanbHOE OCTOBHOE JiepeBo: aniroputmsl [Ipuma u Kpyckana.

Pemienue 3a1aun kiaccuukauu METOIOM OTIOPHBIX BeKTOpOB. [TousTust oTctyma (Margin).
Hinge-loss. Ontumusannonnas 3aaada B SVM (IekmapaTuBHO).

Buaer Ne3



1.LCA: cBenenne k RMQ u MeToa TBOMYHOTO OABEMA.

2. 3agaua cHmkenus pazmepHoctu: anroputmbel PCA u t-SNE. Csazs PCA u SVD. Moxer 1u
PCA naBaTh HEe €IMHCTBEHHOE pellICHUE?



