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1. OBLUME NMNONOXEHUA
K BCTynUTenbHbIM WCMbITAHUSIM MO NpOrpaMMam MOArOTOBKM HayYHbIX M Hay4HO-
nefarormyeckunx kagpos B acnupaHtype Caml TY gonyckatoTcs nuua, umerowme obpasoBaHue
He HIKe BbICLUEro (cneunanuTeT unm marmctpaTypa).
MNprvem OcCyLLECTBNSAETCA Ha KOHKYPCHOM OCHOBE MO pes3ynbTaTaM BCTYNUTENbHbIX

MCnbITaHUN.

2. UENb BCTYMNMUTEJIbHOIOUCIbITAHUA
BcTynutenbHble UChbITaHWS NpU3BaHbl ONPEAenUTb CTerneHb FOTOBHOCTM NOCTYNakoLWero
K OCBOEHMIO OCHOBHOW 0OpasoBaTenibHOM Mporpammbl acnvMpaHTypbl MO OaHHOW Hay4YHOM

cneunarnibHOCTU.

3. ®OPMA NPOBEAEHUA U KPUTEPUU OLIEHKA
BCTYNMUTEJIbHOITOUCNbITAHUA

BcTtynutenbHoe ucnbiTaHMe npoBOAUTCA B MUCbMEHHOW bopMe B COOTBETCTBUMM C
YCTaHOBNEHHbIM NpuemMHon kommccuen Caml TY pacnucaHnem.

MocTtynatowemy npegnaraetca OTBETUTb MUCbMEHHO Ha BOMPOCHI M (MNK) pewwunTb
3a4a4n B COOTBETCTBUM C 3K3aMEHALMOHHBbIMW 3aaHNsIMU, KOTOPble OXBaTbIBAlOT coaepXaHve
pasgenoB M TeM nNporpaMmbl  BCTYNUTENbHbIX UCMbITaHMWA. [Ons nogrotoBku oTBeTa
nocTynarowme Ucnonb3yT 3K3aMeHaUMOHHbIe NUCTbI, KOTOPbIE BNOCNEACTBUN XPAHATCH B UX
nU4HOM pene.

Mpn npueme Ha oOy4yeHMe nNO nporpamMmam MnOArOTOBKM HAYYHbIX W  Hay4HO-
negarormyecknx KagpoB B acnupaHType pesynbTaTbhl KaXaoro BCTYNUTESIbHOMO WUCMbITaHUS
oueHMBaloTCs NO NATMOANNBLHOM LWKane.

MuHumManeHoe KonM4ecTBO 6GannmoB  ANS  KaXXAOW  HaAy4yHOW  crneumnanbHOCTH,
NOATBEpXAalllee YCrnewHoe MpoXoXaeHne BCTYNUTENbHOMO WUCNbITaHUsA, coctaBndet 3
6anna.

LLlkana oueHnBaHuA:

«OTNNYHO» — BLICTABMSETCS, €Crn NOCTyNaloLWuin NpeacTaBun pasBepHyTble, YeTkue
OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaUNOHHOro buneTa.

«Xopowo» — BbICTABMASETCH, €CNU NOCTynawwWwun npeactaBunl  OTHOCUTEMBHO
pa3BepHyTble, YETKME OTBETbI HA OCHOBHbIE BONPOCHI 9K3aMeHaLMOHHOro buneTta.

«YQOBNEeTBOPUTENLHO» —  BbICTABMNAETCA, €CNU  NOCTynawwuin  npeacTasun
OTHOCUTENBHO pa3BEpPHYTble, YeTKMe OTBETbl Ha OCHOBHblE BOMPOCHI 3K3aMEHALWOHHOro
BuneTa, Npy 3TOM HEKOTOPbIE OTBETbI PACKPbIThbl HE MOMHOCTLIO.

«HeypnoBneTBopuUTenbHO» — BbLICTABMNSAETCH, €CNW MNpu OTBeTe MOCTynawLwero

OCHOBHblEe BOMNPOCHI GuneTa He packpbIThbl.



4. NEPEYEHb PA3OENOB, TEM U CIMUCOK JIUTEPATYPbI
PA3AEN 1. CUCTEMbI ICKYCCTBEHHOIO UHTEJIJIEKTA

1.1. WUctopus passutua cucteMm uckycctBeHHoro wuHtennekta (CUW). MNpobnembl u
TpeHabl CUN.

1.2.Y4enoBeKO-MalMHHbIE CUCTEMbl PELLUEHUSA CIOXHbIX 3adady. WMHTennekTyanbHbIn
NMHTEpMENC 1 ero CTPyKTypa B COBPEMEHHbIX OBM.

1.3. Metog aHanusa cpeactB U uenen. PeweHve 3agady mMeToooM AeAyKTMBHOMO
BblBOAA.

1.4. Jlornyeckne cuctembl. MeToa pesontouuun 1 ero NnpUMeHeHue Ong pelueHns 3agaud.

1.5. MeTog KItoYeBbIX COCTOAHUN U KIOYEBbLIX ONEpaTopoB.

1.6. OBy4yeHne n camoobyyeHne B MHTENNEKTYalbHbIX CUCTEMAX

1.7. [eHeTu4eckne  anropuTMmbl, oneparopsbl reHeTM4yeckMx  anropuTMoB,
MOONULMPOBAHHbBIE rEHETUYECKNE anropuUTMBbI.

1.8. AHanu3 ycnoeBun 3agaynM Ons Bblbopa MeTogoB pelleHud. PelueHne 3agad
MeTOA0M NoucKa B MPOCTPaHCTBE COCTOAHMUMN.

1.9.0CHOBHLIE XapaKTEPUCTUKM MHCTPyMeHTanbHbiXx cpeactB MW,  Apxutektypa
annapaTHbIx cpeacte OBM ansa peanusaunm CUN.

1.10. OMepmKEHTHLIN MHTENNEKT

PA3OEN 2. MATEMATUYECKWUE OCHOBbI UICKYCCTBEHHOIO UHTEJIJNIEKTA

2.1. MeTop rpagmeHTHoro cnycka. Metog HetotoHa. MeToa Maycca-HbtoToHa.

2.2. AnropuT™ MUHUMM3aUUK cpedHekBagpaTuyHoOM owunbku. Crnaxusatowme wu
KOHTPaACTHO NoBbiwatowwme punbTpbl. PasHoCcTHbIe omnbTpbl. HeNMHenHble punbTpbl.

2.3. JTokanbHbIN nouck B HenpepbIBHbIX NPOCTPaHCTBaXx. Momck ¢
HeJeTEPMUHNPOBAHHLIMU AENCTBUAMM.

2.4. ObobueHHoe noHATHe obpasa. Knaccudmkauma. Knactepusaumsa. Obuwas cxema
pacno3HaBaHnsa 06pa3os..

2.5. Knaccudukauma ¢ nomowbio pewarwmx  QyHKUnn. JlnHenHble peluatowime
dYHKUMN. YCNOoBUA NUHENHOWN pas3geriMuMoCTy KIacCoB.

2.6. MeTtop rnaBHbix koMnoHeHT PCA. MHoromepHoe wkanuposaHue. Metopg t-SNE.

2.7. Kputepumn kadectBa 3agaym knactepusaumm. Anroputm k-means. Teopema o
cxoaumocTun anroputma k-means.

2.8. JluHreuctmnyeckme nepemMeHHble. Jlormyeckne cBaskn. KoMnosmumMoHHOE npaBuno
BblBOAA. HeueTkun nornyeckuin BbiBof.

2.9. HeyeTkMe MHOXecTBa Kak cnocobbl opmanumsaumm HeveTkocTn. HeveTkme
oTHoweHwus. Nx ceonctea. Onepaumm Hag HEYETKUMM OTHOLLEHUAMUW. Knaccbl OTHOLLEHWNA.

2.10. 3apaunm HeyeTKOM Knaccudpukaumm un ynopsigodeHus. MeTtoabl NOCTpoeHus



YHKLUN NPUHAONIEXXHOCTH.
2.11. O6yuyeHne opgHoro HempoHa. Anroputm Xebb6a. Anroputm obpaTHoro

pacnpocTpaHeHns 4ns MHOrOCHONHOW HEMPOHHOW ceTu. ANropuTtm 1 ceTb KoxoHeHa.

PA3MEN 3. UCKYCCTBEHHbIE HEMPOHHbIE CETU

3.1. Buonornyeckun HenpoH. PopmanbHoOe onpeaeneHne NCKYCCTBEHHOMO HEMPOHaA.

3.2. TlepuenTpoH OOHOCNOWHBLIA W MHOTFOCNOWHLIA. Buabl QYHKUMIA akTuBauuu.
HeWpoHHas ceTb W 3ajadya MUHUMM3aAUMKM UeneBon ¢yHKUMKW. Teopema O CXOAUMOCTU
nepcenTpoHa.

3.3. CeTb Xondwunga.

3.4.Teopema KonmoropoBa — ApHonbga. Teopema XexT-HunbceHa 1 ee crneacteus.

3.5.CeTu Ha ocHOBe pagunanbHbiX 6a30BbIX YHKLMWIA.

3.6. MalunHbI ONOPHbLIX BEKTOPOB.

3.7. PexypcumBHble W peKkyppeHTHble ceTu. CeTb [JOonrorM KpaTKOCPO4YHOM NaMsaTw
(LongShort-TermMemory, LSTM).

3.8. CeepToyHble (koHBOMOUMOHHBIE) ceTu CNN.

3.9. 'nybokne ceepTouHble ceTu. ImageNet. AlexNet.

3.10. Cetn VGG. OcTtaTtouHble ceTn ResidualNetwork (ResNet).

3.11. NMpenobyyeHHble HEMPOHHbIE CeTU. Micnonb3oBaHne faTaceTos.

3.12. MeToabl ONTMMM3ALNN apXUTEKTYPbl HEMPOHHbLIX CETEN.

3.13. APl Keras ans rny6okoro obyyeHus.

3.14.bubnunoteka TensorFlow. MatemaTtuka B TensorFlow. TeH30pHble n MaTpuU4Hble
onepauuu.

3.15. 3aga4m obpaboTkm ectecTBeHHoro A3blka (Natura ILanguage Processing, NLP).

3.16. Ucnonb3oBaHne MHC gnga aHanusa BpeMeHHbIX PAgoB.

3.17. 3apgayda pacnosHaBaHust 06pa3oB. NoeHTudukaumnsa o6beKTOB U CyOBHEKTOB.

PA3OEN 4. METOAbI MALLMHHOIO OBYYEHWUA

4.1. Knaccudpmkaunsa metogos obyyeHms. Obyuenne B CUN ¢ yuntenem.

4.2. OcobeHHocTn 0by4eHunsa B CUN 6e3 yuntens.

4.3. Mogenu Ha ocHoBe npasun. JInHenHble mogenn. Perpeccus.

4.4. MeToa ONOPHLIX BEKTOPOB.

4.5 MeTtpuyeckne mopgenu. Knaccudpukaumsa. MeTpuyeckas U vepapxumyeckas
Knaccudukauus.

4.6. NyTn B npocTpaHcTBe rmnotes. Pellalowme gepeBbs.

4.7. BepoATHOCTHble Mogenu. Bugbl n npeobpasoBaHusa npusHakoB. KoHCTpyupoBaHue

1 oT6op NPU3HaKOB.
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