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1. lesin u 3axaun

Heaun

[lenpi0o TOCYIAapCTBEHHOTO SK3aMEHA [0 MaTeMaTHUKe SBISETCS YCTAHOBIEHHE YPOBHS IOITOTOBKU
oOydJaromerocss 1O MareMaTMYeCKUM JAMCUUIUIMHAM M COOTBETCTBUS  pEe3yJbTaTOB  OCBOCHHUS
oOyyaromuMmcsi  00pa3oBaTelbHON MPOrpaMMbl  TpeOOBaHUSAM O0pa3oBaTeIbHOTO CTaHAAapTa IO
HaMpaBJICHUIO MTOJTOTOBKHU.

3agaun

* OlLlEHKa CTENEeHM OCBOCHMS OOyYaIOUIMMMCS TEOPETUYECKUX IOJOXKEHUNH OCHOBHBIX JUCLHMILIMH,
(dopMUpYIOIIUX CIIELUaJIbHBIE 3HAaHUS B paMKax OCBOEHMsI 00pa30BaTeJIbHOM IPOrpaMMBl;

* 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

WNudopmarnka

1. Jlunamuyeckuii MaccuB. AMOPTH3ALMOHHBIA aHANM3. YYeTHas OIEHKAa BpPeMEHH 100aBlIeHUS
AJIEMEHTAa B TUHAMUYECKUI MAacCUB (C YIBOCHUEM 3aMOJIHEHHOTO Oydepa).

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

3. beictpas copruposka (QuickSort). [Touck mopsiakoBoit craTUCTUKK MeTonoM “‘Pasnensii u BinacTByit”
(QuickSelect).

4. Copruposka ciusiHueM (MergeSort). Ilopa3psiiHbie COPTUPOBKHU.

5. JlBomunas kyua u coptupoBka kyueil (HeapSort). CiausitHue k OTCOpPTHPOBAHHBIX MAaCCHUBOB C
MTOMOIIBIO KY4H.

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

7. Junamudeckoe mporpaMMHpOBaHHUE: O0IIas uies, JUHEHas TWHAMUKA, MaTpUYHAs, JUHAMHUKA HA
OTpE3KaXx.

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

10. JIBonuHoe nepeBo mnoucka. OOxoasl B IIyOMHY M B wmupuHy. IloMck kiroya, 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 . CrannaptHele KOHTeWHepbl: vector, deque, queue, priority queue, set, map, HTEpaToOphl,
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 . lnunnHas apudmeruka. CrnoxeHue, BHIYUTaHUE, XpaHEHHE 3HaKa, YMHOXKEHHE, JIeIeHne. AJITOpUTM
KapairyOsr.

25. IlocraHoBKa 3aaun o0ydeHus c¢ yuutesneM (supervised learning), moctaHoBka 3ajauu oOyueHus 0e3
yuurens (unsupervised learning). IloctaHoBka 3agauM KiaccU(UKAMM W METPUKM KauecTBa
knaccupukanuu. Haususiil bailiecoBckuil kiaccudukartop.

26. IlocraHoBKa 3a7jauyu perpeccuyd U METPUKM KauecTBa perpeccud. JlmneliHas perpeccus. Teopema
I'aycca-MapkoBa  (dopmynupoBka). I[IpoGiema MynapTHKOJUTMHEApHBIX mnpu3HakoB. L1 wm L2
peryispu3alus, ux BIUSHUE Ha Beca PU3HAKOB.

27. IlpoGnema HecOaIaHCUPOBAHHBIX KJIACCOB. PabGora c kareropumanbHbIMM IpHU3HAKaMH U
MpOINYyIIeHHBIMU  3HaYeHussMH. Mean encoding. IlpuMepsl MPOCTBHIX aJITOPUTMOB, PEIIAIOIINX
cranaaptaeie 3anaun: kNN, HauBHbIH 0aneCOBCKHH KiIacCU(PHUKATOP.

28. Jloructuyeckas perpeccus. Ilonarus orctyna (Margin). DKBUBaJIEHTHOCTh PEUICHUN MOITYYEHHBIX
METOIOM MAaKCHMaJbHOTO MPABAOMOAOOUS W MHUHHMM3ALMU JIOTUCTUYECKOH (YHKIMHU TOTEPb.
Jloructuueckasi pyHKIUS OTEPh, KPOCC-IHTPOIIHUSI.

29. Pemenue 3amauu KiIacCU(HUKAIMM METOJOM ONOPHBIX BekTopoB. [loHsTus orcryma (Margin).
Hinge-loss. Ontumu3anuonHnas 3aaa4a B SVM (aeKi1apaTuBHO).

30. Ilponenypa MOCTPOSHHS PELIAIOIIETo AepeBa, KPUTEPHUH HHPOPMATUBHOCTU: SHTPONUIHBIHN, JKUHH.
Byctunr (mpuHUIUT MOCTPOEHUS aHCaMOJIs).

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

32. I'panuentHslii Oyctunr. [Ipunnun noctpoenus. Kakue aaropuTMbl MOTYT UCTIOJIB30BaThCs B KAYECTBE
0a30BbIX aITOPUTMOB.

33. 3amaya cHmwxeHus: pazmepHoctu: anroputMbl PCA u t-SNE. Csazp PCA u SVD. Moxet nu PCA
JlaBaTh HE €JUHCTBEHHOE pelIeHue?

34. IIpobnema mnepeobyuenus. [Ipumep, mpuuuHBl BO3HHMKHOBeHHUS (uzaeitHo). Kpocc-Bamuparnms.
MotuBanusa ucnonb3oBaHus train, val u test BeiOOpok. lloHsATHE mapaMeTpoB M TUIEpIAPaMETPOB
monened. Ilponenypa mombopa rumnepnapamerpoB. I[loHsTHe perymspuzanuu (B oO0IIeM ciyyae).
Crioco0bl perynasipu3aliiy pa3iHuyuHbBIX Mojesel (JIMHeHHbIe MOJENH, NEpeBbs, aHCaMOIU, HEHpPOHHBIE
CETH).

35. Meroa rpanueHTHOro cmycka. Merox oOparHoro pacnpoctpaHeHust ommnoOku (backpropagation).
Oynkruu aktuBanuu (Sigmoid, tanh, ReLU), ux cBoiictBa u npobiaembl. OyHKIIMK MOTEPh B 3a7a4ye
MHOTOKJIACCOBOM KJIacCU(UKALMU M perpeccuu. Mertoasl peryiaspusanuyd HEMpoHHBIX cereill: Dropout,
Batch normalization, data augmentation.

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

37. Pexyppentnsie Heliponnbie cetd (RNN) nmns ymopsigodeHHbIX JaHHBIX. OCHOBHBIE MPUHIUIIBI
pabotbl. IIpobnema 3aryxaromiero rpagueHTa M €€ BO3MOXKHBIE pelleHHs. PekyppeHTHble OJIOKu:
HauBHbI (Vanilla RNN), LSTM, GRU, motuBamusi ux wucnoib3oBaHusi. DyHKUWM aKTUBAIMU B
PEKYPPEHTHBIX OJOKaxX.



38. Metoab! paboThl ¢ U300paxeHuaMu. [loueMy ITuHEHHbBIE CIIOU HE MOIYYMIIN IIUPOKOTO IPUMEHEHUS B
3aJa4e KOMIbIOTEPHOTo 3peHus? CBEpTOUHBIE CJIOU B HEHPOHHOM ceTh. MOTHBaLMs UX UCIIOIb30BaHMs B
3a/layax aHajau3a u3o0paxeHuil u curnanoB. OnHomepHsie U aBymepHbie cBepTku (Convld u Conv2d).
Max & average pooling.

39. OnepanoHHbIE CUCTEMBl U UX KOMIIOHEHTHI. SIIp0 onepanroHHbIX cucTteM. CHUCTEMHBIE BBI30BBI U
UX OTIWYUS OT OOBIYHBIX OMOMMOTeYHBIX (YyHKIMHA. CHOCOOBI peanu3aliyd CHCTEMHBIX BBI30BOB
(npepwiBanus, sysenter, syscall).

40. IlenouncnenHas apupMeTUKa B IIPEICTABICHUN KOMIbIOTEpA. 3HAKOBbIE U O€33HAKOBBIE 3HAUCHMS,
CIIOCOOBI MPEICTaBICHNsl OTPHULATENIbHBIX 3HaueHUH. LlenouncienHoe nepenosHeHue U €ro KOHTPOJb.
JITMHHAS 1IeTTOYUCIIeHHAst apu(MeTHKA.

41. BemectBennas apudmeruka. [IpencraBnenus ¢ GUKCUpOBaHHON M IuiaBarouiei Toukoil. CtaHmapt
IEEE754. CnenuanbHble BelIECTBEHHbIE 3HaYeHUs1, omnpeneneHubie crannaptoM [EEE754 u onepanuu
HaJ| HUMH.

42. HpOHGCCBI N IIOTOKH. CXO,I[CTBa U pasjmuusa MCEXKAY HHMU. Peanuzamuss MHOro3ajadyHocTH U
AJITOPUTMBI TNIAHUPOBAHUEC 3a/1a4 B OIICPALIMOHHBIX CUCTCMAX.

43. IIpoGieMa MHOIONOTOYHOM CHUHXPOHM3ALUHU. ATOMapHblE NEPEMEHHbIE U OOBEKThl OJIOKUPOBKHU.
HeOnokupyrolye CTpyKTypbl JaHHBIX U UX pealu3alys.

44. Message Passing Interface (MPI) CymectBytomue peanuzanuu, 3agaun MPI kak  cpenpt
nporpammupoBanus. JKuszHennsiii nukia MPI nmporpammel. Co3znanue u 3aBepuienue MPI mponeccos.
Opranusanust N0ToKa BBOAA-BbIBOAA, TapaMeTpbl yka3biBaeMble MPI nmporpamme.

45. IloHATue ycKOpeHHMs M MaclITabupyeMOCTH MapasuleibHbIX NporpaMM. 3akoH Amjana. OuneHka
3¢ PEeKTUBHOCTHU NapajuieNbHbIX Iporpamm. SpycHo-napauienbHas Gopma IporpaMmabl.

46.  PacmpenenenHele  (aiinoBele  cucrteMbl. Ponmm  ayneMEHTOB  cHCTEMbl,  obOecreueHue
OTKa30yCTOMYMBOCTU. AJTOPUTMBI YTE€HUS M 3allUCH B pPAacCHpeieieHHbIX (ailIoBBIX cucTeMax.
Perunkanus naHHBIX.

47. Mopnens Beruuciaenuii MapReduce. Ilaper kimtou-3Hauenue B peanusanusx MapReduce. OcHoBHBIE
CTaJluU BBIYUCIIEHUI U JONOJHUTEIbHBIE 3JIEMEHTHI MOJIEIH.

48. Coenunenne naHHbIX (oneparus Join) B Mogenu MapReduce. Mozaenb BeIYMCIEHUI 1 ONTUMHU3ALUH
JAHHBIX.

49. UreparuBHbIE BBIUMCICHUS Ha OONbIIMX O0beMax MaHHBIX. MoJenb JIEHUBBIX BBIYUCICHUNA U
CTPYKTypa XpaHeHus naHHbIX B peanuszauuu Spark (RDD). KsmupoBanue pe3ynbTaToB BBIUHCIEHUN U
UTEPAaTUBHbBIC BBIYMCICHHUSL.

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

51. Crenenu usonsuuu TpaH3akuuil. IIpuHIUIBI aTOMapHOCTH, COMIACOBAHHOCTH, W30JIMPOBAHHOCTU U
ycroriuuBocTH (npaBuiia ACID). [lpumenenne (commit) 1 OTMEHa TpaH3aKIUH.

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

53. Boibop mponecca-nmuaepa WIM MAIIMHBI-IMJIEpPA B PacHpeleseHHBIX CUCTEMax. AJTOpUTM
KOHCEHCYCa.

4. HOpﬂ)_IOK CAa494 roCyTrapCTB€HHOI0 3K3aMEHa

K rocymapcTtBeHHOMY »5K3aMeHY [OMyCKaeTcsi OOYyYalOlIUMCs, OCBOMBIIMX TUCIUIUIMHBI, KOTOPBII
MMOKPBIBAIOTCS IPOrpaMMOM SK3aMEHA, U HE UMEIOLIMI 1T0 HUM aKaJIEMUYECKHUX 3a10JKEHHOCTEH.

locynapcTBeHHBIM 3K3aMEH COCTOMUT M3 JIBYX yacTeil: 1) mo AMcUMIUIMHAM M3 00JacTh MaTeMaTHKH
(pazgensl 1-3 mporpaMMbl SK3aMeHa); MO JUCIHMILIMHAM W3 OONAaCTH alrOpUTMOB U KOMIIBIOTEPHBIX
TexHonorui (pasaensl 4-7 mporpaMmMbl 3k3ameHa). Ha kakayro yacTh 3K3aMeHa OTBOJHUTCS OTAEIbHBIN
JIeHb MTPOBEACHUS.

®dopmar 3K3aMeHa - YCTHBIN.

1. [Topsimok caun 4acTH 1Mo TUCKPETHON MaTeMaTHKe



DK3aMEHAIMOHHBINA OUJIET COCTOUT M3 JIByX BOIPOCOB, BEIOOP KOTOPHIX OCYIIECTBISETCS YUAIIUMUCS U3
paznenoB [1-3], mo omHOMY BOMPOCY W3 JBYX pasHbIX pasaenoB. Ompoc CTyIeHTOB O BbIOOpe
BapUATUBHBIX Pa3/IEJIOB IMPOBOJUTCS HE MEHEe 4YeM 3a OIHY HENeNI0 10 JaTbl TOCYAapCTBEHHOTO
JK3aMeHa

9K33MeHaL{I/IOHHHe OuIIETHI pa3pe€3aHbl HAa HECKOJILKO ‘IaCTeﬁ, CIPYHIIMPOBAHHLBIX I10 pa3gcjiaM 3K3aMCHa,
CTYACHT BBITATHBACT PA3HBLIC YaCTHU Ounera w3 COOTBCTCTBYIOIIINX CTOIIOK. Ha MMOATOTOBKY K YCTHOMY
OTBCTY CTYIACHTY OTBOAUTCA 1 aCTp0HOMquCKHﬁ yac. Bo BpEMs IMOATOTOBKH K OTBCTY pPa3pClIacTCs
IIOJIB30BATbBCs ((O(l)PII_II/IaHI:HOI}'I mnapram(oﬁ», MarcpuruajiaMu KypCoB.

VYeTHas yacTh SK3aMEHa BKIIOYACT B Ce0sS OTBET CTYACHTAa Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O oumera.
ITocme 3aBCPIICHUA YCTHOT'O OTBETA YICHBI I'DK MOT'YT 3aJ4aBaTb AOMNOJHUTCIILHBIC W YTOYHAIOMIUC
BOIIPOCHI, B TOM YHUCJIC Tpe6y}0mue JOMNOJHUTCIIBHOIO BPEMCHHU HA IMOATOTOBKY.

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

DK3aMeHallMOHHbIE OUJIETHI COCTOAT U3 TPEX BOMPOCOB: OJHOTO U3 00s3aTeIBHOTO pasznena [4], u oqHoro
BOIMpoOcCa - U3 pa3znesoB [5 win 6] Ha ycMoTpeHHe cTyaeHTa. Onpoc CTyIeHTOB O BBIOOpE BapUATHBHBIX
pa3zesnoB MPOBOIUTCS HE MEHEE YEM 3a OJIHY HEZEII0 J0 JAaThl TOCYIapCTBEHHOTO HK3aMeHa.

DK3aMeHalMOHHbIE OMJIETH] pa3pe3aHbl Ha HECKOJIBKO YacTeH, CIPYIIIIMPOBAaHHbIX 110 pa3jiesiaM 3K3aMeHa,
CTYICHT BBITATMBAET pa3Hble YacTH OmiieTa U3 COOTBETCTBYIOLIMX CTONOK. Ha MoAroTroBky K ycTHOMY
OTBETYy CTYIEHTY oTBOAUTCA 1,5 acTpoHOMHMUYECKHX 4daca. Bo Bpems MOATOTOBKM K OTBETY pa3peliaercs
I10JIb30BaThCS 3apaHEe MPUTOTOBIEHHBIMU PYKOIIMCHBIMU 3aIIMCSIMU O€3 OrpaHUYEHUs 110 00bEMY.

VeTHas yacTh 3K3aMeHa BKIIIOYaeT B ce0sS OTBET CTyACHTAa Ha BOIIPOCBHI 3K3aMCHAIIMOHHOTO oumera.
ITocne 3aBCPHICHUA YCTHOI'O OTBETA YJICHBI I'DK MOI'YyT 3aAaaBarb AOIOJIHHUTCIIBHBIC W YTOYHANOIIUC
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 (I)OpMe, OK3aMCH HOpOBOAUTCA C TMPUMCHCHUCM  JUCTAHIIMOHHBIX CpPCACTB,
O6CCHC‘-II/IB3.IOH_[I/IX BO3MOXHOCTb BUACOCBSA3H.

Ilepen HagamoM 5K3aMeHa W NOJIY4YEHHMEM OmiieTa CTYAEHT 00s3aH NpeloCTaBUTh (IIOKa3aTb HAa KaMepy)
JOKYMEHT, yI0CTOBEPSIIOIINN JTUYHOCTD: 3a4E€THYIO KHUKKY, CTYIEHUECKHI OMIIET, MU MaclopT.

Bo Bpems noAroTroBkM K OTBETY paspeliaeTcs I0JIb30BaThbesl JIFOOBIMM HMCTOYHMKAMM HH(opManu,
BKJIFOUAsl DJIEKTPOHHBIE, HO BpeMs Ha IIOATOTOBKY COKpamaercs 10 30 MUHYT.

ITocne 3aBCPHICHHA YCTHOT'O OTBECTA YJICHLI I'DK 006s13aHbI 3aJ1aTb 1O OIHOMY JOITIOJHHUTCIIbHOMY BOIIPOCY
M3 KaXXJ0ro pasiaeia nporpaMmsbl 3K3aMCHA, K KOTOPbIM I'OTOBUJICS CTY/JICHT. HOHOJ’IHI/ITGHBHHe BOITPOCHI
HEC MMOApa3yMCBalOT IIPOAOJDKUTCIBHOC BpEMA HAa ITOATOTOBKY, U Tpe6yeT KpaTKI/Iﬁ OTBCT.

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

AynuTopust Ui IPOBEIEHUS aTTECTALlMOHHOTO UCIBITAaHUS, OCHALLCHHAsI MECTaMH Ul 00y4aroluXcs 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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JlononauTtensHas IuTepaTypa
1. Anroputmsl: moctpoenue u ananus [ Tekct], [yueonuxk ans By3oB] /T. Kopmen [u ap.] ; [mep. ¢ anr. U.
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 MAaTE€MaTHMYECKUX JHUCLUILIMH, BXONAIIME B IpOrpaMMmMy YCTHOM 4acTH
rOCY/IapCTBEHHOI'O 3K3aMEHa, UCHOJb3Yys IPU HEOOXOJUMOCTU KOHCIEKTBl JIEKUUH U PEKOMEHIYEMYIO
auteparypy. [locie mnoBTOpeHHs Kaxaod Tembl OOy4arolleMycsi PEKOMEHIYETCSl CaMOCTOSTEIbHO
Hanucartb (OPMYIHMPOBKM M JJOKa3aTelbCTBA TEOPEM, COAEpXkAILUXCA B IPOrpaMMe YCTHOM 4YacTu
roCy/1lapCTBEHHOI'0 9K3aMeHa, 0€3 UCTI0Ib30BaHuUs JINTEPATYPbl U BCIIOMOIaTENIbHbBIX CPECTB.

Ecnv BO3HMKAarOT BOIPOCHI, KOTOPBIE CTYAEHT HE MOXET CaMOCTOATEIbHO pPELIMTh C IIOMOLIBIO
PEKOMEHyEMOM JIMTEPATyphbl, 3TH BOIPOCHI PEKOMEHAYETCSA 3aJaTh HA KOHCYJIbTALMH, IPOBOIUMOI
npernozaasarenaeM Kadeapbl 10 COOTBETCTBYIOIIEH TUCIUIUINHE.

8. MeTonuka u KpUTEPUH OIIEHKHU TOCYIaPCTBEHHOT0 IK3aMeHa

3a Kaxayro U3 ABYX 4acTei 9K3aMeHa BBICTABJISIETCS OTAeNbHAs oueHka o 10-0amibHoi mkane. OueHKn
HIWOKE 3 CUMTAIOTCS  HEYIOBJICTBOPUTEIBHBIMU U OJIOKUPYIOIIMMH: B  Cllydae IOJyYeHHs
HEYJIOBJIETBOPUTEIBHON OLIEHKH 3a JIIOOYI0 4acTh AK3aME€Ha, SK3aMEH CUMUTAETCSl CIAHHBIM Ha OLEHKY
"HEey10BJIETBOPUTENIBHO", U 0 Clauy APYTOM YacTH dK3aMeHa 00yJaroIuics He JOIyCKaeTCs.

OTBeTbl Ha YCTHYI0 4YacThb II0 KaXJIOMy U3 pa3felioB IpOrpamMMbl OLIEHHMBAIOTCSA OTHEJIBHO IIO
10-6amipHOM mikase. OLEHKa 3a 4acTh dK3aMEHa, KOTOpas IPOBOJAUTCS B OJUH J€Hb, ONpElesieTcs Kak
cpenHee apu(pMeTHYECKOe U3 OLIEHOK 3a Pa3jIn4Hble pa3feiibl. Pe3yaprar oLeHKH 3a 4acTb OKpyIIseTcs
710 LIEJIOT0 3HAUEHUs 10 CTaHJApTHBIM apu(METHUECKMM IpaBUiaM U OObsBIAETCS OOydarouiemycs B
JICHb IPOBEACHMS YaCTH K3aMEHA.

Nrorosas oueHka BbicTaBisieTcs 1o 10-0amibHOM 1IKaje U ONpeaeiseTcs Kak cpeiHee 3HaueHUe U3 AByX
OLIEHOK, ITOJIyUYEHHBIX 3a pa3Hble YacTu 3k3ameHa. Crioco0 OKpyIIeHUs - CTAaHJAPTHBINA apu(METHIECKH.

ominyHO (10) — nmpaBUIIbHBIN, YETKUI U yBEpEHHBIH OTBET Ha 00a BOIpoca OWiieTa U JONOIHUTENIbHbIE
BOIPOCHI;

omuHO (9) — HaHbl NMpaBUIIbHBIE OTBETHI Ha 00a Bompoca OwuiieTa M JIOMOJHUTENIbHBIE BOIMPOCHI C
HE3HAUNTEJIbHBIMU HETOUHOCTSIMH;

OTINYHO (8) — JaHbl OTBETHI Ha 00a Bolpoca OWJeTa W JONOJIHUTENbHbBIE BONPOCH! MOCHIE HEOONbIINX
UCIPABICHUN U HABOJALIMX BOIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owiera, HO HET BEPHOIO OTBeTa HAa OAWH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;

XOpo1o (6) — ecTb HEIOYETHl B OTBETE HAa OAMH M3 BOIIPOCOB OMJIETa U HET BEPHOI'O OTBETA HA OJUH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;

xopo1o (5) — ecTb HEJOYEThl B OTBETaxX Ha o0a BOIpoca OujieTa MU HET BEPHOIO OTBETa Ha OAMH W3
JIONIOJTHUTEIbHBIX BOIIPOCOB;



YAOBJICTBOPHUTCIIBHO (4) — €CTh HCJAOYCThI B OTBETAaxX Ha oba BOIIpOCa Ousera UId HET OTBETA HU HaA OJJNH
N3 TOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETA Ha OJIMH M3 BONIPOCOB OMIIETa, HO €CTh OTBETHI HA JOMOJHUTEIHHbBIE
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

Jlist 00y4arommxcsi U3 YUCJia WHBAJIUIOB TOCY/IapCTBEHHAS! UTOTOBasl aTTECTAIMsl IPOBOAUTCS C YUETOM
OCOOEHHOCTEM MX NCHUXO(PU3UYECKOTO PA3BUTHUS, WX WHANBUAYAJIbHBIX BO3MOXXHOCTEH M COCTOSTHUS
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

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

— MPOBEJIEHNE rOCYJapCTBEHHON UTOTOBOM aTTE€CTAlUU JIJIsl MHBAJIUIOB B OIHON ayIUTOPUU COBMECTHO C
00y4JaroIMMUCs, HE HMEIOLUUMH OTPaHUYEHHBIX BO3MOKHOCTEH 3I0pOBbs, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaromuxcst mpu npoxoxaeHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCUCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOLIb C YYETOM HMX MHIUBUAYAJIbHBIX OCOOEHHOCTEW (3aHATH pabouee
MECTO, IIEpeIBUraThcs, IPOYUTaTh U 0QOPMUTH 3a1aHue, oomarses ¢ uieHamu ['9K);

— I[OJb30BaHME HEOOXOOUMBIMU OOyyarolMMCS MHBAJIUAAM TEXHMUYECKUMHU CpEICTBaAaMM  IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTU OECHpEensSTCTBEHHOIO JOCTyHa OOy4arolUXCs MHBAJIWIOB B ayAUTOPUH,
TyaJIETHbIE U JAPYyTUE MOMEIEHUs, a TAKXKe UX NPeObIBaHUS B yKa3aHHBIX TOMELICHUSIX.

10.2. Ilo nMCbMEHHOMY 3asBJICHUIO OOYYaOIErocss HWHBAIUAA NPOJOJIKUTEIBHOCTh BBICTYIIJICHUS
00y4JaroIerocs pu 3aliuTe BbIITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosiee yeM Ha 15 MUHYT.

10.3. OOywaromuiics 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 YKa3aHHMEM OCOOCHHOCTEH ero MCUXOo(pu3UYeCcKOro
pPa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHUS 370poBbsi. K 3asBlIieHHIO TNpUIIararTcs
JOKYMEHTBI, TOATBEPKAAIOIINE Hadu4he y OOy4arolmerocs HWHAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBnenun oOyyaromuiicss ykaspiBaeT Ha HEOOXOIUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) MPUCYTCTBHS
ACCHUCTEHTa Ha TOCYIapCTBEHHOM aTTeCTAIlMOHHOM HCIBITAHUH, HEOOXOIUMOCTh (OTCYTCTBHE
HEOOXOIMMOCTH)  YBEIUYCHHS TMPONOJDKUTEIBHOCTH  BBICTYIUICHUS TIPH  3alllUTE€  BBITYCKHOM
KBUTH(PUKAITMOHHON PabOTHI IO OTHOIIECHHUIO K YCTAHOBJICHHOH MPOIOJIKUTEIIBHOCTH.

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



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 yacmos IK3amena no pazoeinam [4-6]
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).

Buaer Ne2
MuHnManbpHOE OCTOBHOE JIepeBO: anropuTmel [Ipuma u Kpyckana.

Pemienue 3a1aun kiaccuukauu METOIOM OTIOPHBIX BeKTOpOB. [TousTust oTctyma (Margin).
Hinge-loss. OnTumu3annonHas 3a1a4a B SVM (IeK1apaTuBHO).

Buaer Ne3



1.LCA: ceenenne kK RMQ u MeTod ABOMYHOTO MOIbEMA.

2. 3agaua cHmkenus pazmepHoctu: anroputmbel PCA u t-SNE. Csazs PCA u SVD. Moxer 1u
PCA naBatbh He €TUHCTBEHHOE pelleHue?



