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1. HACHOPT

®OHJAA OHEHOYHBIX CPEACTB
10 JUCHMILINHE
«CurcreMbl HICKYCCTBEHHOTO MHTEIIEKTa

1.1. OcHoOBHBIE cBeeHNS O JUCIUILINHE
OO1mas Tpy10eMKOCTh JUCIIUILUIMHBI COCTABIIACT 2 3aUeTHbIC ¢AMHMIIBI (72

AKaJCMHNYCCKHUX qaca) .

TpynoemMKocTb,
Bun paGotet aKaJIeMUYECKHX YacOB
2" cemectp ____cemectp BCETO
OO0mas Tpy10éMKOCTb 72 72
KonTtakTHas padora: 30 30
Jlextum (JI) 16 16
JI6oparopusbie 3austus (JI3) 14 14
Koncynpranuu
[TpomesxyTouHas arrectanus (3a4er, 3a4yeT
9K3aMeH)
CamocrosiTesibHast padoTa
1. paboTa ¢ JEKIIMOHHBIM MaTEPHAIIOM, C 7 7
Y4eOHOMIIUTEPATYPOI
2. omepexarolas caMocTosiTeNlbHast paboTa
(M3yueHue HoBOroMaTepuana Jio ero 5 5
W3II0KEHUS Ha 3aHATHUSX )
3. BLINIOJIHEHUE NOMAIHUX 3aIaHUH, 10 10
JOMAaITHUX KOHTPOJBHBIX paboT
4. ToAroTOBKA K JJAOOPAaTOPHBIM paboTaM, K 10 10
MPAKTUYECKHUM U CEMUHAPCKUM
3aHITHSIM
5. MOJATrOTOBKA K KOHTPOJIBHBIM paboTam, 10 10
KOJIJIOKBHYMaM
1.2. TpeOoBaHus K pe3yJibTaTaM 00y4eHHs M0 IMCHMILINHE,
(l)OpMLl HXKOHTPOJIA H BU/IbI OICHOYHLIX CPEACTB
TIACIIOPT ®OHJIA OIIEHOYHBIX CPE/[CTB
no ()UCMMVZJZMH@ «CucreMsl HCKYCCTBCHHOT'O MHTCIIJICKTA»
Nen/mt KoHnTponupyemeie Kox OneHouHsle cpeacTBa Crnioco6
MOJTYJIH, pazaenbl | KOHTPOIMPY | papyvenoBanue NeNo KOHTPOJIS
(Temsr) KOM?::(T):HHH 3a1aHUI
JUCITUTUTAHBI . (BLIH €8
4acTH)
1 [TonsiTus OIIK-4  |Bomnpock! mis 1-17 YCTHO
CTaTUCTHYECKON cobece0BaHUS
COBOKYITHOCTH, OIIK-4 1-2 MMUCEMEHHO
CTATHCTHHECCKUX VK-1 TecToBEIC 3aaHUS




ToKa3aTeNen u OIIK-4 MMUCbMEHHO
cpemHux VK-1 KonTponbHble 1-2
BCIIMYNH pa6OTBI
2 [Tokazarenu OIIK-4 Bompocsr st 18-30 YCTHO
BapUaIuu, YK-1 cobeceoBaHus
KOPPEJALIMOHHON
CBSI3U B OIIK-4 TecToBbIE 3 MMHCbMCH
CTaTUCTUYECKOM VK-1 3aJlaHUs HO
pAny
OIIK-4 KonTpoibubie 3-5 IIMCbMEH
YK-1 paboThI HO
1.3. Tlokasareiu u KpUTEpPHHU ONpe/ieieHHs YPOBHS c()OPMHPOBAHHOCTH
KOMIIETEHIIH i
Ne ni/m Kon YpoBHU cHhOPMUPOBAHHOCTH
KOMIICT KOMIICTCHIINU
SHITUHN Henoctatounsiii Y aoBneTBopuTeanH bazoBrrit IloBpimIen
b (IOCTaTOYHBIN) HBIN
1 OIIK-4 He 3HaeT Ha MOMKHOM [3HAET HA JJOJHKHOM YpOBHE [3HAET Ha XOPOIIEM ypOBHE [3HAET Ha
YPOBHE MPUKIIAJHOE | IPUKIATHOE COBPEMEHHOE | IPUKIIATHOE COBPEMEHHOE | OTIIMYHOM
COBpEMEHHOE TPOTpaMMHOE MPOrPaMMHOE YpOBHE
TPOTPaMMHOE obecrieuecHue, obecrieuenue, TIPUKIIaTHOE
obecrieueHue, NPHMEHSEMOE B OTPACIH. | IPUMEHSIEMOE B OTPACIH. | COBPEMEHHOE
TPHIMEHAEMOE B 'YMeeT BHIOHpATH U 'YMeeT XopoIio BEIOHPATh | | IPOrpaMMHOE
OoTpaciu. MPUMEHATH ONITUMAJIbBHYIO | IPUMCHATH ONITUMAJIbHYTO 06CCHe‘IeHI/Ie,
IHe ymeeT BBIOMpATH | | IPUKJIAAHYIO IPOTpaMMy | IPUKIATHYIO IPOTPaMMy | IPUMEHSEMOE B
IPUMEHSTH JUISl pELIeHUs] KOHKPETHOM | sl peLIeHHs] KOHKPETHOM | OTpaciu.
ONITUMAJILHYO 3a/1a4K. 3a/1a4n. 'VMeer oTan4HO
PHKIIAHYIO BraseeT HaBBIKaMU Birageet Xxopoummu BBHIOUPATH 1
porpaMMmy s MpHMEHEHHS MUQPOBLIX  [HABBIKAMH MpPHMEHEHNS TIPHMEHSTS
. [TEXHOJIOTHH IS PEIIEHUsT  [IUPPOBBIX TEXHOJOTHHM ISt
PEUICHHA KOHKPETHOM 1y npo(heCCHOHATBHON  [peIeH s 3a1a4 OTTHMAIIBHYIO
3anaqu. IesTeIbHOCTH. mpogeccuoHanbHOM HIPUKIaIHYTO0
IHe BJIAACCT HABBIKAMU IMEATCIBHOCTH. mnmporpamMmy Iuist
[IPUMEHEHHUS peuieHus
IUPPOBBIX KOHKpETHOU
TEXHOJIOTHUH IS 3aJa4H.
pelieHus 3anay Buaneer
npodeccHOHANBLHOM OTIIHBIMH
HaBBIKAMH
JeATETLHOCTH. puMeHeHMs
UAPPOBBIX
TCXHOJIOTUU JIA
penIeHus 3a1aq
mpodeccroHab
HOU
IEATENEHOCTH.
2 VYK-1 |He 3naer Ha 10JDKHOM [3HAET HA IOJDKHOM YPOBHE [3HAET HAa XOPOIIIEM ypOBHE [3HAET HA
[YPOBHE IPHHIIAIIBI  [IPHUHIMIIBI cOOpa, 0TOOPA U MIPUHIIUIIBI cOOpa, 0TOOPA U [OTIMIHOM
coopa, oTOopa u 00001IeHNs nHGOpMaIHK. [0000IICHNS HHPOPMAITUH. [ypOBHE
06001IEeHHs 'YMeeT COOTHOCHTE 'YMeeT XOpomio COOTHOCHTD [IPHHIHMITHI
MHPOPMALINH. [Pa3HOPOJHbIE SIBJIEHUSA M [pa3HOPOJHEIE SBJICHUA U [cOopa, oTbopa 1
He yMeeT COOTHOCHTD [CHCTEMATU3MPOBATh UX B [CHCTEMATU3UPOBATL HX B |0000LIEH S
A3HOPOJIHEBIE aMKax M30paHHBIX BUIOB |[paMKaxX W30PaHHBEIX BUIOB |[MH(MOPMALIUH.




SIBJIEHMS U
CHCTEMATH3UPOBATh
X B paMKax
M30paHHBIX BUAOB
mpogeccHOHaTbHOMN
eI TEILHOCTH.

IHe nMmeeT IOJKHBII
MPAKTUYCCKUI OIBIT
[paboTHI ¢
MHPOPMATUOHHBIMU
MCTOYHHKAMH, OITLIT
HAYYHOTO MTOKCKA,
CO3/1aHMsI HAyYHBIX
[TEKCTOB.

mpodeccrHoHaIbHON
IMesITeIbHOCTH.
IIMeeT TOJKHBIHN
MPaKTUYECKUI OIBIT
[paboTHI ¢
MH(pOPMAITHOHHBIMH
MCTOYHMKAMH, OIIBIT
HAY4HOT'O TTOHCKa,
CO3/TaHUs] HAYYHBIX
[TEKCTOB.

mpoeCCHOHATBHOMN
NesTeTbHOCTH.
Mmeet xopommuii
MPaKTUYECKUI ONBIT
[paboTEI ¢
MH(POPMAITMOHHBIMH
MCTOYHUKAMH, OIIBIT

[HAYYHOTI'O TIOUCKaA, CO3JaHud

HAYYHBIX TCKCTOB.

'YMeeT oTIIHYHO
COOTHOCHTH
[Pa3HOPOTHBIC
SIBIICHUS 1
CHCTEMaTH3HPOB
aTh UX B paMKax
M30paHHBIX
BUJIOB
pog)eCCHOHAND
HOM
IesITeIbHOCTH.
Mmeer
OTIIMYHBIN
[IpaKTUYECKUI
OTIBIT PabOTHI C
MHPOPMATNOHH
BIMU
MCTOYHHKAMH,
OTIBIT HAYYHOTO
MoucKa,
co31aHus
[HAYIHBIX
[TEKCTOB.

2. KOHTPOJIBHBIE 3AJIAHUS U UHBIE MATEPUAJIBI OHEHKH

3HAHUM, YMEHHUI, HABBIKOB M (WJIH) ONBITA /IeATEIbHOCTH,

XapakTepu3yluiue 3Tanbl JOPpMUPOBAHUA KOMIIETEHIMI B poLecce
OCBOCHMS TUCIUILINHBI
«CHCTEMBI HICKYCCTBEHHOTO UHTEIIJIEKTa»

B pamkax gaHHOro 3agaHus TpebyeTca BbIMOAHUTL 5 3aja4. Kaxkaas 3agaya f0KHa
6bITb 0OPopmMmeHa B BUAe oTaenbHoro task{l1,2,3,4,5}.ipynb danna n

tensorboard{1,2,3,4,5}.zip danna. B kaxxgom danne *.ipynb goaxHO ObITh:

e TOCTPOEHME apXUTEKTYpbI;

e BbINOJIHEH Npouecc O6y‘-IeHI/IF|;

e MoOKa3saH npumep paboTbl MOgeN A0 0ByUYeHUs 1 NOCE;

®ann .zip 4OMKEH cogep KaTb pe3ynbTaTbl 3KCNepuMeHTa B dopmarte tensorboard gns

KaXkA0M 13 3agau:

e AnA Kaxaoro Habopa napameTpoB CBOW rpadurk 3aBUCUMOCTUN KayecTBa OT 0byueHus
(ecnn TpebyeTcs B 3agaue);

e npumMepbl paboTbl MOAENN B NpoLiecce 0byyeHns MOAeNu.

[na Kaxkaon 3agaumn AOMKHbI ObITb NPeaCTaBAEHbl BbIBOAbI:

e  KaKoM pe3yabTaT OXXnaaau,

e KAKOW He OXunaanu;

e UTO ObISIO HE SICHO.



https://github.com/andriygav/MachineLearningSeminars/tree/master/hometask/task2-2#id3

KOﬂ| N SKCMEPUMEHT AO0JIKEH ObITb MOHATHbLIM BHELWHEMY YNTATENHO!

e B koae 8oMXKHbI BbITb KOMEHTapUK;

e Ha3BaHusa nepeMeHHbIX 4O/IKHO ObITb MHTEPNpEeTnpyemMble.

PekomeHayeTcsa BCe BbluMCIEHMA NPOBOANTL Ha google colab B pexxnme cuda.

PexkomeHayeTca ncnonb3osatb backup moaenen npu obyueHun Ha google drive.

3apaua 1. Pacno3HaBaHMs MMEHOBAHHbIX CYLLLHOCTEM Ha OCHOBE
fasttext

MocTpouTb MOZENb pacCnO3HaBaHWA MMEHOBAHHbIX CyLLLHOCTEN Ha PyCCKOM f3blke. B
KauecTBe JaHHbIX ncnonb3oBaTb Bbibopky NERUS (NER).

e B KauecTBe BEKTOPHOro NpeAcTaBieHNs TOKEHOB MCNOb30BaTh fasttext mogens;
e B kauectBe moaenn ncnonb3oBatb Moaenb LSTM;
e ApxutekTtypy LSTM MoXHO BbIbpaTb Npon3BOAbHBIM 06pa3om;

e Becb npouecc obyyeHuns gosxeH bbiTb BU3yannsmposaH B tensorboard (MmeTpukm
KayecTBa v NpUMep npeackasaHus)

Bbibopky MOXHO B3aTb 13 github.

[na 3KOHOMUHMM NaMATU KOMMOTepa rnpeasaraeTcs BOCNOAb30BaTbCA CKaTneM
mogenu fasttext c 300-mepHoro k 100-mepHOMy (Ha Konab He XBaTUT onepaTMBKM Ha
oxatme g0 100-mepHoro Bektopa, No3Tomy pabotaute cpasy ¢ 300-mepHbiMu B VEC
dopmarte). A TakKe MCNONb30BaThb BbIMONHUTL NepeonpeseneHns mogenu fasttext B VEC
MoAeb.

3apaua 2. Knaccudpukauma gatbl JOKYMeEHTa

MocTpontb Mogenb Ansa knaccudukaumm agatbl (roga) nybankaumm HOBOCTHOM 3aMeTKM
13 BbIbOpKM lenta.ru.

e B KkauecTBe BeKTOpPHOro npejcTaBaeHNs TeKCTa PacCMOTPETb TEMaTUYeCKMI BEKTOP.
e B kauectBe knaccndpukaTopa ncnonb3osaTb AH060MN knaccmdurkaTop Ha Ball BbIOGOP.

e [poaHanu3npoBaTb KaUeCcTBO KJaccupukaLmm B 3aBUCUMOCTU OT A0HaBAEHHbIX
MOJaNIbHOCTEN.

o [lpoBecTV 3KCMepPUMEHT Mo J06aBAEHMIO Peryaspu3aTopoB.

e [lpoBecTn aHanun3 KnaccmdukaLmMm MoAaNbHOCTU(ros PacCMOTPETb Kak MOZAANbHOCTb)
npv NOMOLLM BCTPOEHHbIX MeToA0B bigartm.


https://github.com/natasha/nerus

3apaua 3. Posterior Sampling B 3agauye RL

Bosblwas 3agaua Ha pa3bop cratbu. Tpebyerca pewmnTtb Npobaemsbl "3asaum o 3anbie’
CBfA3aHHbIE C TEM, YTO aNropuUTM He JOXOAUT A0 NEBONO Kpas U HauMHaeT BCeraa
CKaTbIBaTbCA MO TEYEHMIO.

Peannsnpynte metog Posterior Sampling ns ctatbu.

3apgaua 4. AHann3 mogenn CNN

MNpoBecTn aHanmn3 KavecTBa annpokcnumaumm seibopkmn EMNIST-letters mogenbro
CBEPTOYHOWN HEMPOHHOM CETU B 3aBUCUMOCTHU OT:

e pasMepa aapa (MOXHO BBECTU OrpaHuUYeHre, YTO Ha KaXAoM C/ioe pasmMep agpa
OJMHAKOBbIN);

e yucna Cioes;
e  OT NYAWHra;

e pobaBneHus BatchNorm;
e napameTtpa dropout.

Bce BbIBOABI 40/MKHBI ObITb NpeacTaBaeHHbl B dopmaTe tensorboard (kaxabli Habop
napameTpoB, cBOW rpaduk, npumep)

Bbibopky MOXHO B3aTb 13 torchvision.
Ecnn He pabortaet ckaumBaeHne EMNIST ncnonbsosatb FahionMnist.

MNoacHeHwe: B fJaHHOM 3a@aH1K BaXXHO NPOAEMOHCTPUPOBATL YMEHNE CTPOUTL
pa3nnuHble cTpykTypbl Mogenn CNN. He o6s3aTenbHO BbINOAHATL Nepebop Bcex
BapMaHTOB HeMpoceTn (MPOXOAUTb NO CeTKe rmnepnapamMeTpoB), HO onuncaHue
3KCNEPUMEHTOB JOJ/IKHbI MPUCYTBOBATb.

3apaua 5. AHanm3 mogenn LSTM

MNpoBecTn aHann3 kayectBa annpokcnmauum Beibopkn NERUS (npeackasanuve POS tag
ANA TOKeHOoB) mogenbto LSTM B 3aBMCMMOCTH OT:

e pasmepa Cnos;
e UunCsa CNOEB;

e napameTtpa dropout;

e pobaBneHus BatchNorm;

e pasmepa cnoBaps;

e MOKeHU3amopa - AOMNOJHUTENbHOE 3aZaHue (CO 3BE3404KOMN).

Bce BbIBOAbI AOMKHbBI ObITb MpeacTaBaeHHbl B Gopmate tensorboard (kaxabin Habop
napamMeTpoB, CBOM rpaduK, MpuMep --- BTOPOW CEMUHAP).


https://arxiv.org/pdf/1306.0940.pdf
https://pytorch.org/vision/0.8/datasets.html#emnist
https://pytorch.org/vision/0.8/datasets.html#fashion-mnist

Bbi6bopKy MOXHO B3aTb 13 github.
MpeanaraeTcs UCNONb30BaTb Pa3Hble BapnaHTbl TOKEHM3ATOPa:

e B3ATb BCE C/IOBa M3 0byYatoLLEero AataceTa;

e uvcnonb3oBaTb NpeaobyuyeHble BPE TokeHbl n3 LaBSE mogenn (noka He CnibHO BaXKHO
yTO 37O, 06 3TOM 41 CemMmHap):

from transformers import AutoTokenizer, AutoModel
tokenizer = AutoTokenizer.from_pretrained("sentence-transformers/LaBSE")

model = YourLSTMmodel()

tokens = tokenizer(['Hello Mr. Bernz.', 'I am Homer Simpsone'], padding=True,
truncation=True,
max_length=510,
return_tensors="pt')['tokens_ids"]

answer = model(tokens)

CHauana BbI6OpKY HY>XHO NpuBecTn GopmaT cornacHo Baluemy TokeHm3aTopy, TO ecTb
BbIMOJIHUTb OTOHPaXkeHNe NCXOAHOM BbIOOPKM C TOKEHaMM B UCXOAHOM dopmarTe B
BbIOOPKY C TOKEHaMM, KOTOpble COrnacoBaHbl C Bawnm TOKeHNn3aTopoMm.

MNoscHeHwe: B faHHOM 3aaHNKM BaXXHO NPOAEMOHCTPMPOBATb YMeHMe paboTaTb C
mogenbto LSTM, a Takoke ymeHne npeobpasoBath AaHHble NOJ pa3Hble MOAENN U
AaHHble. B kauecTBe 6a30BOro peLleHns NPoAEMOCTMPOBAaTL annpokcMMaLmm "umcton”
Bbibopkn NERUS 6e3 npeobpazoBaHma fAaHHbIX (B3ATb MCXOAHbIE TOKEHbI U3 BbIOOPKN).
Bonee cnoxHbIM ABASETCA 3ajaHue, Koraa Bam gatoT Apyron TokeHum3aTop
NpeaaoXeHUsa N 4OCTYMNHble JaHHbIe HY>XHO nepedopmaTnpoBaTh B HY>XHbI Bam
dopmart AaHHbIX.

3apaua 6. Mogenb aBTOKOANPOBLLMKA

MNpoBecT aHaNn3 MOAENN aBTOKOAMPOBLLMKA (HE BapuaLMOHHOTO) Ana BbIGOpKM
Twitter (3mMbeanHrn npeanoxeHnin). TpebyeTca cpaBHUTb KaueCcTBO BOCTAHOBAEHMA
NpeasoXeHns B 3aBUCUMOCTM OT:

e pasmepa cnos;
e YunC/a CI0EB;

e napameTtpa dropout;

e snobaBnenHusa BatchNorm;
e pa3mepa cnoBaps;

® MoOKeHU3amMopa - AONONHUTENIbHOE 3ajaHne (co 3Be3,£l,0‘-IKOI‘/JI.

Bce BbIBOAbI AOMKHbI ObITb NpeacTaBaeHHbl B Gopmarte tensorboard (kaxkabi Habop
napameTpoB, CBOW rpaduk, NpuMep --- BTOPOU CEMUHAP).

PekomeHayeTca ncnonb3osatb NpeaobyuyeHbii BPE TokeHn3aTop Ans CHUXKeHNA
pa3MepHOCTM ciioBaps (CM. 3agaudy 5).


https://github.com/natasha/nerus

3apaua 7. BaprauMOHHbIN aBTOKOANPOBLLMK

MpOBECTU CUHTETUYECKMNIA IKCMEPUMEHT C MOAENbHO BapMaLMOHHOTO aBTOKOAMPOBLLMKA
B C/lyyae, eC/v JaHHble He 13 HepHyIMBCKOro pacrnpeseneHus, a U3 HopManbHoro. B
KauecTBe AaHHbIX MCMONb30BaTh CUHTETMYECKYH BbIOOPKY, KOTOpas COCTOUT U3
HEeCKONIbKNX KNacTepOB B BUJAE raycnaH (Kaxkablii Knactep ABAAETCA MHOXECTBOM
BEKTOPOB 13 HOPMa/IbHOTO pacnpeseneHus ¢ napMeTpamy mu, Sigma). B pamkax
dKCrneprMeHTa TpebyeTca nccnepoBaThb:

e 3aBMCMMOCTb KayeCTBa BOCTaHOBIEHMA OT pa3Mepa CKPbITOro nNpeacrtaBieHNA;

e 3aBMCMMOCTb KayeCTBa BOCTaHOBJIEHMA OT pasMepa NCXOAHOIo NPOCTPaHCTBa,

e 3aBMCMMOCTb KayeCTBa BOCTAHOBJIEHMA OT OTHOLWLEHUA pa3Mepa CKpbITOro
npeacraBneHnAa K NCXO4HOM;

e 3aBNCMMOCTb KayecCTBa BOCTAHOB/IEHUA OT CNO>XKHOCTU MOAenn HeVIpOCGTM.

Bce BbIBOAbI LOMKHbI ObITb MpeAcTaBaeHHbl B opmate tensorboard (kaxabin Habop
napamMeTpoB, CBOW rpadvk, NpuMep --- BTOPOW CEMUHAP).

P.S. B pamkax ceMvHapa Mbl BOCTaHaB/IMBaW NapamMeTpbl 6epHYAMBCKOrO
pacnpegeneHuns, Tak kak nobpaxkeHue 310 uncna ot 0 4o 1 --- BEpOATHOCTM
H6epHYIMBCKOW CNyyalHOW BennUmMHbL. Tenepb Tpebyetcs, utobbl Mogens decoder
BOCTaHaBB/IMBafa napamMeTpbl HOPMasbHOIO C/ly4aiHOrO BEKTOpPa.

P.S.S. B kauectBe Mogenn encoder n decoder MOXHO BblibMpaTh Nt0BYI0 apXUTEKTYPY
HenpoceTu.

3agaua 8. eHepaunsa aHHOTaUMN K N306paxkeHuno

TpebyeTcs NOCTPOUTL MOAENb FreHepaL My onNncaHnsa n3obpaxeHmsa no nsobpaxeHuto. B
KauecTBe BbIbOpKM paccmaTpuBaeTca noasbibopka BeiB6opkn COCO. TpebyeTtca B
KauecTBe Mogenn encoder nCNosb3oBaTh NpesobyyeHyro Mogenb resnetl52 6es
nocnesHero cnos, B kayectse mogenn decoder obyumtb LSTM mogens.

Bce BbIBOAbI LOMKHbI ObITb MpeAcTaBaeHHbl B GopmaTte tensorboard (nokasaTtb, Kak
MEHANCb OMNCaHNA OAHOTO N TOTO Xe n30bpaxkeHns Npu 0byvyeHnn Moaenu, a Takxe
rpadmk KauecTBa B 3aBUCUMOCTM OT UTepaLmmn).

PekomeHgayeTca B3aTb NoABbI6opKy 0bLen Boibopkn n3 canta COCO.

Kpurepuu ouenku:
- OIIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYJICHTY, €CIIM BEPHO U MPABUIILHO
BhITOJIHEHO 90%-100% 3amanmii;

- OIIEHKA «XOPOIII0» BHICTABJISETCS CTY/ICHTY, €CJIM BEPHO U MPABWIHHO
BeImoHEeHO 70%-80% 3amanuii;
- OIIEHKA «YyJIOBJICTBOPHUTEIIEHO» BBICTABIISICTCS CTYACHTY, €CJIU BEPHO U


https://cocodataset.org/#download

npaBuibHO perieHo 50%-60% 3amanuii, BO3SMOKHBI HEKOTOPBIE HCIIPABIICHUS
IIPU PEILICHUY;

- OLICHKA «HEYIOBJIETBOPUTEIBLHO) BBICTABIISIETCS CTYIEHTY, €CJIM BEPHO
BBEINOJIHEHO MeHee 50% 3agannii,

Bonpocsl 11sl KOJJIOKBUYMOB, co0ece10BaHUs

Bbibop mogenu n otbop npusHakos

B 4ém OTnMuns BHyTPEHHMX U BHELLHUX KpUTEpPUEB?

Pa3HOBMOHOCTM BHELLUHUX KPUTEPUEB.

Pa3HOBMOHOCTY KpUTEPUSA CKOMNb3SLLEro KOHTPOSS.

YTto Takoe KpuTepuin HenpoTBOpPeUMBOCTU? B 4EM ero HegocTaTkn?

YTto Takoe MHOrocTyneH4aTbln BbIOOp MOGENM NO COBOKYMNMHOCTU Kputepmes?

OcHoBHas nages otbopa npu3aHakoB MeTO4O0M NoONHoro nepebopa. [encTBUTENBHO NN 3TO MOSHbIN
nepebop?

OcHoBHasa nages otbopa npnsHakoB MeTo40oM A0OaBNEHNA N UCKITHOYHEHWNA.

YUto Takoe waroas perpeccua? MoxHo nn e€ ncnonb3oBaTh Ans Knaccudukaumm, B kKakom metoge?
OcHoBHagda nages otbopa Nnpn3HakoB METOAO0M NOMcKa B rNyOunHy.

OcHoBHas nages otbopa Npn3HakoB METOLOM NOMUCKA B LLUMPUHY.

Yrto takoe MINYA?

OcHoBHas nages otbopa Np13HaKoB C MOMOLLbI FrEHETUYECKOro anroputma.

OcHoBHas nages otbopa Np13HaKoB C MOMOLLIO Cly4anHOro noucka.

B 4ém oTnmumng cnydaHoro nomcka oT CryyYamHOro novcka ¢ agantaumen?

HenpoHHble ceTun

Mpusegute npumep BbIGOPKU, KOTOPYIO HEBO3MOXHO KraccuduumposaTtb 6e3 ownbok ¢ MOMOLLbIO
NMHENHOro anropuTma knaccudukaumu. KakoBa MuHumMansHas AnvHa Belbopku, obnagatoas JaHHbIM
CBOMCTBOM? Kakue cyLlecTByOT cnocobbl MOANMULMPOBATL NIMHENHbINA anropuTtM Tak, YTobbl JaHHas
BblbOpKa cTana NnMHenHo pasgennumon?

Moyemy ntobasa bynesa yHKUUA NpeacTaBnma B BUAE HEMPOHHOW ceTu? CKOMbKO B HEWN CNOEB?
MeToa obpaTHoro pacnpocTpaHeHus owmnbok. OcHoBHas naesi. OCHOBHblE HEAOCTATKN U CNocobbl MX
yCTpaHeHus.

Kak MoxHO BblBrpaTb HavanbHOe NpMbnuxeHne B rpagueHTHbIX MeTodax HacTPOMKM HEVPOHHbIX ceTen?
Kak MOXHO yCKOpUTb CXOAUMOCTb B rPaAMEHTHbIX MeToA4ax HaCTPOMKN HENPOHHbLIX ceTen?

Yto Takoe gnaroHanbHbii MeTog JleBeHOepra-MapksapaTa?

YTo Takoe «napanuy» ceTu, U Kak ero nsbexarb?

Kak BblGrpaTh YMCO CrOEB B rpaaneHTHbIX MeTo4ax HaCTPOWMKN HEMPOHHbIX CeTen?

Kak BblGMpaTh YMCIIO HEMPOHOB CKPLITOrO CIOs B FPAANEHTHLIX METOAAX HACTPOWKN HEMPOHHbLIX ceTen?



= B yéMm 3aknyaeTcss MeTo ONnTUMaribHOro NPOPEXMBaAHUSA HEMPOHHON ceTn? Kakne HegocTaTkm

CTaH4apTHOro anropntma 0bpaTHOro pacnpocTpaHeHus oWKnBoK No3BonseT ycTpaHnte metog ODB?
Komnosunuum anroputMoB Kriaccudpukaumnm

= [laTb onpeageneHne anropuTMMYECKO KoMNo3numm (MOMHUTL hopmyny). Kakne Tnbl KOPPEKTUPYIOLLIMX

ornepauui Bbl 3HaeTe?
= Kakue Tunbl ronocoBaHus Bbl 3HaeTe? Kakon 13 Hux Hambonee obwnin? (MOMHUTL bopmMyny)

= Kak 06HapyxuTb 06BbEKTbI-BLIBPOCH! MPU NOCTPOEHUM KOMMO3MLMK KNnaccudUKaTopoB Arisi roflocoBaHus no

6onblWKHCTBY?
= Kak obecneunBaeTcs pasnnyHOCTb 6a30BbIX anropMTMOB NPUY roONIOCOBaHUM MO 6OMbLUMHCTBY?
= Kak obecneunBaeTcsl pa3nuyHOCTb 6a30BbIX anNropMTMOB NPY rOIOCOBAHUN MO CTaPLUNHCTBY?
= Kakue BO3MOXHbI CTpaTerumn Belbopa knaccoB 6a3oBbIX anropuTMoB Mpu rofloCoBaHMM Mo CTapLUMHCTBY?
=  Kakue gBe 3BpMCTMKM Nnexart B ocHoBe anroputma AdaBoost?
=  Kak obHapyxuTb 06bekTbI-BbIOpoCkl B anroputme AdaBoost?
= [locTtouHcTBa u HegocTaTku anroputma AdaBoost.
= OcHoBHasa nges anroputma AnyBoost.
=  OcHoBHasa ngeda metoga bagging.
= OcHoBHasi naest MeToga crnyyanHbIX MOANPOCTPAHCTB.
= Y70 Takoe cMecb 3KCNepToB (MOMHUTL hopmyny)?

= [IpmBeguTte npumepbl BbINYKbIX DYHKUMIA NOoTepb. NodYemy CBOMCTBO BbIMYKNOCTU MOMOraeT CTPOUTb

cMecu SKCI'IepTOB?
Jlornyeckne anroputmbl Krnaccmgukaymm

=  Yt0 Takoe normyeckasi 3akoHoMepHocTL? MNMpueeanTe NnpumMmepbl 3aKOHOMEPHOCTEN B 3afade
pacno3HaBaHus cnama.

= YacTo ncnonb3ayemble TUMbl TOMMYECKUX 3aKOHOMEPHOCTEN.

= [lante onpegenexHne ancuUmnoH-genbTa-norm4eckon 3akoHOMEpPHOCTH (MOMHUTL OOPMYITbl).

= [lanTe onpegeneHne cTaTMCTUYECKON 3aKOHOMEPHOCTU (MOMHUTL POPMYIIb).

= CpaBHuTe 06nacT CTaTUCTUYECKMX U NIOrMYECKNX 3aKOHOMEpPHOCTeN B (p,n)-NNOCKOCTH.

=  C kakou Lenbto genaetcs buHapusauma?

= B 4ém 3akntovaeTtcs npouenypa buHapusaumm npusHaka?

= Kak npovicxoaut nepebop B xagHOM anropuTme CuHTe3a MHPOPMATUBHbBIX KOHBHOHKLUA?

= Kakue Kputepmmn MHOOPMaTUBHOCTM UCMOSb3YOTCS B XXaAHOM anroputMe CUHTe3a MHOPMAaTUBHBIX

KOHBIOHKLMI 1 noYemy?
= Kak npucnocobuTtb xagHbli anropuTmM CUHTE3a KOHBIOHKUMIA ANt CMHTe3a MHAOPMATUBHbIX LLApoB?
= Y10 Takoe cTOXaCTMYECKUI NOKaIbHbIA MOUCK?
= B uyém otnuumsa pegykunm n ctabunmsaummn? B 4ém nx 4OCTOMHCTBA M HeQoCTaTKn?
=  Yt0 Takoe peluaroLmii CNMCoK?

" Kakne Kputepumn MH(bOpMaTVIBHOCTI/I NCNONb3YTCA NpU CUHTE3e peLlakollero cnucka n nouemy?



= JloCTOMHCTBA M HEOOCTATKUN peLuatoLLMX CMINCKOB.

=  Yr0 Takoe pellawollee gepeso?

= Kakne KpuTepum nHopmMaTUBHOCTM UCMOMNbL3YTCA NPU CUHTE3€e peLuatoLLero Agepesa u noyemy?

= JloCTOMHCTBA M HEQOCTATKN peLlaloLwmnx JEPEBLEB.

= 3ayem genaetcs peaykuus peluarwmx gepeBbeB?

= Kakne ecTb ABa OCHOBHbIX TNa peayKumm pellatLmnx epeBbeB?

= Kak npeobpasoBaTtb peluatoLLee 4EPEBO B peLLaoLLMIA CIMCOK, U 3a4eM 3TO aenaetca?

= Yro Takoe ADT (alternating decision tree)? Kak npoucxogut noctpoerme ADT?

=  OcHoBHas nges anroputma KOPA.

= [loyemy BO3HMKaeT npobnema NpegnoYTeHNs NPU3HAKOB C MEHbLUMMK HOMepamm B anroputme KOPA?
Kak oHa peluaetca?

=  OcHoBHas nges anroputma TOMI.

= Kakne KpuTepum nHopmMaTUBHOCTM UCMONb3yoTcA B anroputMme TOMIT 1 novemy?

= [loyemy BO3HMKaeT npobnema oy6rnmMpoBaHms 3akoHOMepHocTeln B anroputme TOMI? Kak oHa
peluaeTca?

= JlocTOMHCTBa U HegocTaTku anroputMa TOMIT.

= Kak ncnonb3oBaTtb anropntm AdaBoost ans nocTpoeHnsi B3BELLIEHHOTO FONIOCOBaHNS 3aKOHOMEPHOCTEN?

= Kakoi KpuTepuin nHopmMaTUBHOCTM Ucnonb3yeTcs B anroputme AdaBoost?

= CTpyKkTypa anroputma BbluncneHus oueHok (ABO).

= Yr0 Takoe accoumaTtnBHoe npasuno? MNpusegute npumep accoumaTVBHOIO NpaBuna B 3agaye aHanu3a
NnoTpedUTENBCKUX KOP3UH.

= OcHOBHas uaes anropMTma nomcka accoumaTuBHbix npasun APriory.
KJ‘IaCTepI/I3aLI,I/IFI N TaKCOHOMUA

= KakoBbl OCHOBHbIE Lienu knactepusaumm?

= OCHOBHbIE TUMbI KNACTEPHbIX CTPYKTYP. MpuBeguTe Ansa Kaxgow U3 3TUX CTPYKTYP NpUMep anroputMma
KnacTtepmsauum, kotopbli onsa Heé HE nogxoawrT.

= B 4yéMm 3akniovaeTcs anropuTm KpaTyauLiero HesamkHyToro nytm? Kak ero ncnone3oatb Ans
knactepusaumm? Kak c ero nomoLLblo onpeaenyTb YMCno Knactepos? Becerga nn ato BO3MOXHO?

=  OcHoBHasa ngeqa anroputma ®op3n.

= Kak BblMUCHISTCA LEHTPbI KrnacTepoB B anroputme ®opdn, ecnv 06bekTbl — 3N1EMEHTbLI METPUYECKOTO
(He 06sA3aTenbHO NMMHENHOrO BEKTOPHOrO) NpoCTpaHcTea?

= Kakue cylecTBylOT (OyHKLUMOHArbI KayecTBa KnacTepmsaumm 1 ans 4ero OHN NPUMEHSIOTCA?

= OcHOBHble OTNMYNs anroputma k-cpegHux u EM-anroputma. Kto U3 HuX nydile 1 noyemy?

= OcHoBHas vaes nepapxmyeckoro anroputma JlaHca-Bunbsamca.

= Kakune OCHOBHbIE TUMbl PACCTOSAHMUI MEXAY KracTepamu NpumeHsoTes B anroputme JlaHca-Bunbsmca?

= Kakne paccTosHus mexay krnactepamu, npumeHsieMmble B anroputme JlaHca-Buneamca, nyywe n novyemy?

* Y10 Takoe geHaporpamma? Beerga nv €€ MoxHO NOCTPOUTL?



= Kakou pyHKUMOHanN kavyecTBa onTummnsmpyeTtcs ceTbto KoxoHeHa? (MoMHUTL chopmyny)

= B 4eM oTnnunsi NpaBun MATKOM U XXECTKON KOHKYpeHUMn? B 4ém npemmyLlecTBa MSArKoW KOHKYpeHUmnn?

= Kak ycTpoeHa camooraHumsytowascsa kapta KoxoHeHea?

= Kak nHTepnpetupytotcsa kapTbl KoxoHeHa?

= [loyemy 3agayum c YaCcTUYHbIM 0By4YeHneM BblaeneHsl B OTAENbHLIV knacc? MNpuseante npumepsl, korga
MeTOAbl Krnaccudukaummn 1 Kknactepusaummn AaoT HeageKkBaTHOe pelleHre 3a4adum € YaCTUYHbIM
oby4yeHnem.

=  Kak npucnocobutb rpacpoBble anropuTMbl kKnactepusaumn Ang peleHns 3agadm ¢ YacTUYHbIM
obyyeHnem?

= Kak npucnocobuts EM-anroputm ons peleHns 3agadm ¢ YactuyHbIM 00ydeHnem?

= Kakue cnocobbl pelleHus 3agayum ¢ YacTiHbIM 0byyeHnem Bol 3HaeTe?

Kpurepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIIIETCSA CTYACHTY, €CIU U3JI0KEHUE IOJYYECHHBIX
3HAHMM B YCTHOM (opMe TMOJgHOe, B CHUCTEME, B COOTBETCTBUU C
TpeOOBaHMSIMU  y4eOHOHM  MpOrpaMMbl;  JOIMYCKAIOTCA  €IUHUYHBIC
HECYIIECTBEHHbIE OMMOKHU, CAMOCTOSATEIBHO UCTIPABIIIEMbIE YHAITUMUCH;

- OLICHKA «XOpOWIO» BBICTABISACTCS CTYIEHTY, €CIN HU3JI0KEHUE IOJYYEHHBIX
3HAHMM B YCTHOM (opMe TMOJgHOe, B CHUCTEME, B COOTBETCTBUU C
TpeOOBaHMSIMU  y4eOHOM  IpOrpamMmbl,  JONYCKAIOTCS,  OTHAEJIbHBIC
HECYLIECTBEHHbIE OLIMOKH, HCIIpaBIISIEMblEe YYallUMUCSA TOCTE YKa3aHMs
IIpenoAaBaresis Ha HUX;

- OLICHKA «YJIOBJIETBOPUTEIIBHO» BBICTABIIAETCA CTYIAEHTY, €CIIM W3JI0KCHUE
IIOJIyYEHHBIX 3HAHUM HEINOJHOE, OJHAKO 3TO HE IPENATCTBYET YCBOCHHUIO
IIOCJIEAYIOIIET0 MPOrPaMMHOIO  MaTrepuasna; JOIYCKAKTCA OTHAEJIbHbIC
CYLIECTBEHHbIE OLIMOKH, UCIIPaBIsieMble C IOMOILBIO MTPEernoaBaTeis;

- OLICHKA «HEYJOBJIETBOPUTEIIBHO» BBICTABIISIETCS CTYIEHTY, €CIU HU3JI0KECHUE
y4eOHOro MaTepuajia HEIMOJHOe, OECCHCTEMHOE, YTO MPEMsSITCTBYET
YCBOGHUIO TMOCHEAyIomed yueOHON HH(pOpMaIuu; CYIIECTBEHHbIE OIIUOKH,
HE HCIIPABIISIEMBIE JAK€E C OMOILBIO TPENOAABATEIS;

KomiiekT TecTOBBIX 3aaHUI J1JI KOHTPOJIS

UYto, U3 HUKE IEPEYUCIICHHOTO, OTHOCUTCS K 00y4aroiiei Beioopke?
Otger:

(1) knaccudukanms JaHHBIX

(2) 0OBEKTHI C U3BECTHBIMU OTBETAMH

(3) anroput™m pemaronuii GyHKIHIO

Howmep 2



OOBEKTHI COCTOST U3 IPU3HAKOB?

OrtBeT:

(1) Aa

(2) Her

Howmep 3
Yto HA3BIBAIOT TAaHHBIMU B MAITUHHOM OOyYCHHUH?

Otser:
(1) MmaTpuIBI

(2) 0OBEeKTHI
(3) npusHaku
(4) anroput™

(5) byskHs

YnpaxHenue 2:

Howmep 1
Bri6epurte npaBuiibHbIN OTBET. 3a/1a4a Kiaccu(ukaIuu - 3To:

Ortger:
(1) MHOXECTBO OOBEKTOB, pa3/eICHHBIX Ha KJIACCHI

(2) uccnenoBaHue BIMSHUE OJJHOTO MJIM HECKOJIBKUAX MTPU3HAKOB HA OOBEKT
(3) onpenenenue nopsiaKa MprU3HAKa COrJIACHO PaHTy

Howmep 2

BriGepuTte npaBUiibHbIN OTBET. 3a/1a4a PErpeccuu - 3TO:

Ortger:
(1) MHOXXECTBO OOBEKTOB, Pa3/ICICHHBIX Ha KJIaCChI

(2) uccnenoBanue BIMSHUAE OJTHOTO MM HECKOJBKUX IMPU3HAKOB HA OOBEKT



(3) onpenenenue nmopsiIKa MpU3HAKA COTJIACHO PAHTY
Howmep 3
BriOepuTe npaBUIIbHBIN OTBET. 3a/1a4a paHKUPOBAHUS - ATO:

OrtBeT:

(1) MHOXECTBO OOBEKTOB, pa3CiCHHBIX Ha KJIACCHI
(2) uccnenoBanue BIUSHUE OJTHOTO WJIM HECKOJIBKUX MPU3HAKOB HA OOBEKT

(3) onpenenenre nopsiaKa MpU3HAKA COTJIACHO PaHTy

YpaxHenue 3:

Howmep 1

UTo CIIyKUT HHIAUKATOPOM OIITUOKHM JIJIs 3a/1a9 KIacCUDHUKAIINH?
OrtBer:

(1) Pla.z) = [a(z) £ y's)(z)]

(2) ¢la,7) =| a(x) — ') (x) |

3) Pla,x) = (a(z) —y'#)(x))'2)

Howmep 2
Kak ¢hopmyna noaxoaut aJist aDCONIOTHOTO 3HAYEHUS OLIMOKH JUIsl 33724
perpeccun?

OTtBerT:
(1) ¢la.z) =| a(z) —y'*)(z) |

) ela,z) = (a(z) —y'+)())'2)
3) vla.z) = [a(z) # y'+) ()]
Howmep 3

Yro sBnseTCS KBAAPATUIHON OMTMOKOM IJIs 3a/1a4u PETPECCHu?



OrtBeT:

(1) ¢la. r) = la(z) £ y'+)(z)]
(2) wla,z) = (a(x) — y'=)(x))'2)
(3) pla,r) =|alz) —y')(z) |

VYnpaxuaenue 4:

Howmep 1
OMIUPUYECKUIA PUCK - ITO CPEAHSSA OTEPS. HA OTHOM OOBEKTE.

OrtBeT:

(1) Aa
(2) Her
Howmep 2

Ecnu npoucxoauT cpeaHsis noTepst Ha BceX 00bEKTax, TO 3TO €CTh:

Otser:
(1) mepeoOyucHHE

(2) smnupHuYecKuii puck

(3) oleHKa peaeBaHTHOCTH

Howmep 3

Bepno nu yrBepxaeHue? Besikas onTuMuzaiys 1o HernojaHou nHopMaiuu 1

M30bITOYHAS CJI0)KHOCTH TapaMeTPOB IIPUBOIUT B MEPEOOYUCHHUIO.

OTtBeT:

(1) Aa

(2) Her

YrnpaxxHenue 5:

Howmep 1
Bri6epute BepHbIe YTBEPKIACHHUS.



OrtBeT:
(1) ximacc - 3T0 MHOYKECTBO BCEX OOBEKTOB C OIPEACIACHHBIM 3HAUYCHHEM.

(2) B 3ala4ax pCrpCCCUn JOIYyCTUMBIM OTBCTOM ABJIAACTCA ,ZIGI\/JICTBI/ITeJIBHOG qHCJI0
WJIM YMCIIOBOM BCKTOD.

(3) B 3a1auax paHXKHUPOBAHUS OTBETHI MOJIYYAIOT Cpa3y Ha MHOXKECTBE OOBEKTOB.
(4) o6acTi MEHUMAITEHOTO 00BEMA C JOCTATOYHO TIIAIKON TPAHUIICH SBIISTFOTCS

OCHOBHOM COCTAaBJIAIOLIEH 3a7ja4 PAHKUPOBAHUS

Howmep 2
Bepno nu cnepyroniee yrBepxkaeHue? MHorue BUJIbI 33/1a4 METUIIMHCKON
JMArHOCTUKH PEIIAIOTCS 3aJa4aMy KI1aCCU(PUKAIINH.

OrtBeT:

(1) fa

(2) Her

Howmep 3

B 3anauax knaccudukany npu3HaKu MOTYT ObITh CTPOKOBBIMH, BEIIIECTBEHHBIMH,

YU CJIIOBBIMU.

OrtBeT:

(1) Aa

(2) Her

Ynpaxuenue 6:

Howmep 1
Kakue 3amaum 3 HUkKe NepeuncIeHHbIX OTHOCATCA K 3a7a4aM KiiacCu(puKauu?

OrtBerT:
(1) onpenenenne HanboIIEe 1EIECO00PA3HOrO CIIOCO0a JICUCHHS,

(2) onpeneneHre JIMTEIBHOCTH U MCXO01a 3a00JICBaHHSI,

(3) oneHMBaHKE KPEAUTOCIIOCOOHOCTH 3a&MIIIHKA,



(4) 3agaum MOMCKOBOI'O BHIBOJIA
Howmep 2
Kakwue 3a1aun, U3 HIDKE TIEPEUMCIICHHBIX, SBISIOTCS 3a1a4aMi PaHKUPOBAHUS?

OrtBeT:

(1) oOHapy>xeHue criama

(2) 3amaum MOMCKOBOTO BBHIBOJIA,

(3) onpenenenne HanbosIee 1eIeco00pa3HOro crocoda JICYCHHS,

Howmep 3

Kakwue 3amaum, U3 HIKE TIEPEUNCICHHBIX, SIBIISTFOTCS 3a/1a4aMU IPOTHO3UPOBAHNS?

OrtBeT:
(1) MaTeMaTHYECKHI MPOTHO3 aThl CUIBHBIX 3€MJICTPSICCHHUIA,

(2) onpenenenre ATUTSIBHOCTH U MCXO0/a 3a00JICBaHMS,;
(3) oOHapykeHue criama;
(4) nporuo3upoBaHKe BEPOATHOCTH JICTEIBHOTO MCX0/1a;

(5) 3amaun MOMCKOBOTO BHIBOJIA.

Ynpaxuenue 7:

Howmep 1
Kakast, u3 HrKe MepeurclIeHHbIX 3a/1a4, SBJIsIeTCs 3a/iaue kiaccudukanuu Ha 4
KJjacca?

Otger: -
1) ¥ = {0.1 [
)Y 10,1}

)Y {—1:+1}



(4) Y ={1,2,3,4}
Howmep 2

Kakoil npuMep noaXoauT ISl 3aa4d BOCCTAHOBJIEHUS PETPECCUU?

OrtBer:
1) ¥ = {0.1}"

(2) Y = R™

(3) Y = {—1:+1}
(4) Y = {1,2.3.4}
Howmep 3

Kakue, U3 HUXke nepeyncIeHHbIX 3a1a4, SIBISIOTCS 3a1auaMu Kiaccuukaiuu?

OrTBerT:
1) Y ={o.}"

Q)Y =R
(3)Y = {—1:+1}
(4) Y = R™

(5) ¥ = {1,2.3.4}

Ynpaxuenue 8:
Howmep 1
Kakoil Tvn 3KCEepUMEHTAIBHOTO UCCIIEA0BAHMS UMEET LIENIb - TOHUMAHUE, Ha YTO

BIIUSIIOT ITapaMeTpbl MeTOAa O0yUeHus?

OrTBer:
(1) uccnenoBanue 3a1a4 paHKUPOBAHUS

(2) uccnenoBanue 3aaa4 KiaacCHPpUKAIIH

(3) nccnenoBaHne Ha MOJICIBHBIX JTAHHBIX



Howmep 2
Kaxkoii Tvn sKCepuMEeHTAIbHOTO UCCIIE0BAHMS UMEET IIeJIb - JIMOO0 pellieHue
KOHKPETHOM NMPUKIAJIHOMN 3a/1a4uH, IMOO BBIABICHHUE «CIa0bIX MECT»?

OTBeT:
(1) uccinenoBanue 3a1a4 paHKUPOBAHUS

(2) nccinenoBanue Ha peasIbHBIX JAHHBIX

(3) uccnemoBanue Ha MOICIBHBIX JAaHHBIX

Homep 3
UTo, U3 HUKE MEPEUUCIEHHOTO, HE OTHOCUTCS K TUITY SKCIIEPUMEHTAIBHOTO

HUCCJIEIOBAHUS?

OrtBeT:
(1) ucciaenoBanue 3aaa4u PAHKUPOBAHUS

(2) uccienoBanue Ha pealibHBIX JaHHBIX
(3) uccrnemoBanue Ha MOIEIBHBIX JAHHBIX

Kpurepuu oueHku:

- OLIEHKA «OTJINYHOY» BBICTABIISETCS CTYJIEHTY, €CJIM BEPHO U MPABUIILHO
BhITTOTHEHO 90%-100% 3amanuii;

- OLIEHKA «XOpOILI0» BBICTABJISAETCS CTYJIEHTY, €CJIM BEPHO U IPABUIIBHO
BeIoJIHEHO 70%-80% 3amanuii;

- OLIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYJEHTY, €CJIU BEPHO U
npaBWIbHO pemieHo 50%-60% 3amannii, BO3MOXHbBI HEKOTOPBIE HCIPABIECHUS
IIPU PELICHUH;

- OLIEHKA «HEYJIOBJIETBOPHUTEIBHOY» BBICTABIISETCS CTYJIEHTY, €CJIM BEPHO
BBITTIOJTHEHO MeHee 50% 3amaHuii;

Tembl 3cce (pedepaToB, 10KJI210B, COOOIIEHHUIT)

1. Tema: Cuctemsbl aBTOMaTU3auu NpoeKTHbIX padoT (CAIIP).

2. Tema: DKcHiepTHBIE CUCTEMBI, X IPUMEHEHUE JJI PEHICHUS 3a]a4 pa3InyHbIX
MPEIMETHBIX 00IaCTeH.

3. Tema: Cuctembl HCKYCCTBEHHOTO MHTEIUIEKTA, KJIacCU(UKALIKA, OCOOCHHOCTH.
4. Tema: Posib aBTOMaTU3HPOBAHHBIX CUCTEM IOICPKKH MIPUHATHS PELICHUH B
yIpaBICHUN SKOHOMHUYECKUMU 00BEKTaMHU.

5. Tema: O0nacTu MpUMEHEHUS HEHPOHHBIX CETEH, KJIacChl 3aj1a4, PelacMbIX



OJlarosiapsi UX UCNOJIb30BAHHUIO.

6. Tema: dopmanuzanus ¥ CTPYKTYPUPOBAHUE 3HAHUI NPU IPOEKTUPOBAHUU 0a3
3HaHui. Moienu 3HaHui.

7. Tema: ABTOMaTU3UpOBaHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTMH U CUCTEMBI JJIs
UHTEJJIEKTYaJIbHOU MOAEPKKHU (PUHAHCOBOTO YIPABIECHUS U IPOBEICHUS
(MHAHCOBOT'O aHAJIN3a COCTOSHUS PEIIPUITHS.

8. Tema: Ha3nauenue u 061aCcTH MPUMEHEHUS IPABOBBIX NHPOPMALTUOHHO —
MOMCKOBBIX CITIPABOYHBIX CHCTEM.

9. Tema: DIIEKTPOHHBIE POTPAMMBI — CJIOBApH.

10. Tema: ITporpammsl epeBoaa TEKCTOB C OJHUX SI3bIKOB Ha JIPYyTHE.

11. Tema: UTHCTpyMEHTAIBHBIE CPEACTBA U A3BIKM IPOTPAMMHUPOBAHUS,
IpUMEHSIEMBIE J1s1 pPa3pabOTKH CUCTEM HUCKYCCTBEHHOT'O MHTEIJIEKTA.

12. Tema: OO11as xapakTepUCTUKa KJIACCOB 3a/1a4, PEIIaeMbIX C TOMOIIIBIO CUCTEM
MCKYCCTBEHHOI'O MHTEJUICKTA.

13. Tema: O61mast XapakTepUCTUKA U OCHOBHBIE KOMITOHEHTbI
aBTOMATU3UPOBAHHBIX CUCTEM IOAJICPKKU IPUHATHUS PELIEHU MOJEIBHOTO THIIA.
14. Tema: I'uneprexcroBbie TOUCKOBBIE Internet — cUCTEMBI.

15. Tema: MnTennekryanbHble 00y4aromue NporpaMMsl 10 AUCHUIIIMHAM
CpEIHEH U BBICIIEH IIKOJIBI, CIIEHHUAIbHBIM KypCaM.

16. Tema: OCHOBHBIE ITOHATHSA TEOPUH NIPEAUKATOB, €€ UCIIOJIb30BAHUE JIJIS
MPEJICTABJICHUS 3HAHUM.

17. Tema: Heu€Tkne MHOKECTBA, OnlepalMy HaJl HUMHU. icnonb3oBaHne HEYETKUX
BBIBOJIOB B KCIIEPTHBIX CUCTEMAX.

18. Tema: OnpeneneHre U METOABI MIOCTPOEHUSI KOTHUTUBHBIX KapT. [IpuHsaTue
PELICHUI ¢ MOMOIIbI0 KOTHUTUBHBIX KapT.

19. Tema: IIpumeHeHre aBTOMAaTU3UPOBAHHBIX CUCTEM MOAAECPIKKN TPUHATUS
PELIECHUI MOJEIBHOIO TUIIA B YIIPABICHUHU IPEANPUATUIMH.

20. Tema: ITppuMeHEeHNE CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA JJISI
CTaTUCTUYECKOTO aHAIM3a IaHHBIX U MPOTHO3UPOBAHUS OBEIECHUS OOBEKTOB U
CUCTEM.

21. Tema: OLAP — texHonorumu.

22. Tema: UndopmaninoHHble XpaHWINIIA: IPUHIUIBI TOCTPOEHUS, OCHOBHBIE
KOMITOHEHTHI.

23. Tema: CASE — TeXHOJIOTHH: Ha3HAYEHUE, TPUMEPBHI.

24. Tema: Knaccudukaius cucTeM UCKYCCTBEHHOT'O MHTEJICKTA.

25. Tema: KOoHTEKCTHBIE CUCTEMBI MIOMCKA: HA3HAYEHUE, TPUMEPHI.

Pedepat onenuBaercs cjiexyomumM 00pa3om:
® COOTBETCTBHUE COJepKaHUs TeMe- 4 Oaa;
e rnyOuHa mpopaboTKU MaTepuania, 3 6aia;
® TPaMOTHOCTH M MOJIHOTA MCIIOJIb30BAHMS HCTOYHUKOB, 1 Oai;

e cootBeTrcTBUE OhopmieHus pedeparta TpedboBanHusIM, 2 Oaia;



e JIOKJIan, 5 0ailIoB;
® YMCHHE BECTH JIUCKYCCHIO U OTBETHI Ha BOIIPOCHI, 5 OaJLIOB.
MaxkcuMainbHOE KOIU4eCTBO 0autoB: 20.

Kpurepuu oueHku:

- OIICHKA «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, eciu Habpan 19-20 Ganos,;

- OIICHKA «XOPOIII0» BBICTABIIACTCS CTYACHTY, eciii HaOpau 15-18 6amnos;

- OIICHKA «Y/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYIEHTY, eciii Habpan 10-14
0aJlJIoB;

- OIICHKA «HEYIOBJIETBOPUTEIHLHOY» BBHICTABIISICTCS CTYICHTY, €CITH HAaOpa
MeHee 10 6amnos;

Bomnpocsl k 3auery

baitecoBckas kiaccuduxanus

3anucathb o011yr0 (hopMyIry 6aliecoBCKOro kinaccudukaropa (Haao MIOMHHUTh
hopmyuy).

Kakue BbI 3HaeTe TpU MOAX0a K BOCCTAHOBJIEHUIO TJIOTHOCTH PACIIPEICTICHUS
10 BBIOOpKE?

YTto Takoe HauBHBIN OaliecOBCKUM Kiaccudukarop?

Uro Takoe oreHka rmiiotHoctu [lap3ena-PozenbOnarra (Ha0 TOMHUTD
dbopmyiy). Bemmucats hopmyny anroputMa Kiaccu(ukauyd B METOC
Map3€HOBCKOTO OKHA.

Ha uyTo BimsieT mMpuHa OKHA, a Ha YTO BUJ SAJIpa B METO/IE NTap3€HOBCKOTO
OKHa?

MHoromepHoe HOpMaJIbHOE pacrpeeicHue (Haao MOMHUTE HOpMYITy).
BriBectu hpopmyity KBaipaTUUHOTO TUCKpUMHUHAHTA. [Ipy KakoM yCIOBHH OH
CTAHOBUTCS JINHEUHBIM?

Ha xakux npeanonoxeHus X OCOBaH JIMHEHHbBIA TUCKpUMUHAHT Duiiepa?

Urto Takoe «mpobiiemMa My IbTHKOJUIMHEAPHOCTHY, B KAKUX 3a/ladax U Mpu
WCIIOJIb30BaHUU KaKHUX aJrOPUTMOB OHA Bo3HUKaeT? Kakue ecth moaxoasl K eé
pelLICHUI0?

YTto Takoe «cMech pacnpeaeieHui» (Haao MOMHUTH GopMyTy)?

Uto takoe EM-anroput™m, kakoBa ero ocHoBHas ujes? Kakas 3agada pemaercs
Ha E-mare, Ha M-mmare? KakoB BEpOSTHOCTHBIN CMBICH CKPBITBIX ITEPEMEHHBIX ?
[TocnenoBaTensHOE NO0OaBICHUE KOMIIOHEHT B EM-anroputMe, oCHOBHAs Hjes
aJaropuTMa.

Yro Takoe ctoxactuueckuidi EM-anropurm, kakoBa oCHOBHas uaes? B uém ero
MPEUMYIIECTBO (KaKOM HEIOCTATOK cTaHaapTHoro EM-anroputma o
ycTpaHser)?

UTto Takoe ceTh paauanbHbIX 0a3UCHBIX QYHKIIUNA?



» Yro Takoe «BbIOpoch»? Kak ocyiiectBisiercs GpuiibTpaius BHIOpOCcOB?

MeTtpuyeckas KaaccuuKaIus

=  Uto Takoe 0600IEHHBIN aaTOpUTM KiacCudUKaluK (Ha10 TOMHUTD
dbopmyiy)? Kakue BbI 3HaeTe YaCTHBIC ClIydan?

» Kak onpenensieTcss HOHIATHE OTCTyNa B METPUUECKUX aJTOpUTMax
Kiaccuduraum’?

» YTo Takoe OKHO NMePEMEHHOMN IHUPHUHBI, B KAKUX CIy4yasiX €ro CTOUT
UCIIOJIb30BaTh?

= Urto Takoe MeTo moTeHIMaIbHbIX GyHKIMN? Vnes anropurMa HaCTPOUKH.
CpaBHUTE C METOJIOM PAAHATBHBIX OA3UCHBIX (DYHKIIUHA.

= 3adeM HyXeH 0TOOp OMOPHBIX 0OBEKTOB B METPUUECKUX aJITOPUTMAX
Kiaccudukanuu’?

= OcHoBnag uaes anroputma CTOJIIL.

» Yro Takoe GpyHKIUS KOHKYPEHTHOTO cxojicTBa? OCHOBHAA UJesl aIropuTMa
FRiS-CTOJIII.

« [lpuBenure npuMep METPUUECKOTO AITOPUTMA KIIaCCU(PUKALIUU, KOTOPBIT
OJIHOBPEMEHHO SIBJISIETCS] OalleCOBCKUM KIIACCH(PUKATOPOM.

« [lpuBenure npuMep METPUUECKOTO AITOPUTMA KIIaCCU(PUKALIUU, KOTOPBIT
OJIHOBPEMEHHO SIBJICTCS JIMHEHHBIM KJIACCU(UKATOPOM.

Jluneiinas xkimaccudukarus

»  Urto takoe mozaenr MakKamnoka-Ilurrca (Hamno noMHUTH GpopMyiny)?

= MeTtox cTroxacTUYecKoro rpaauenTta. Pacnucarh rpaueHTHBIN AT AJIs
KBaAPaTUYHOW (PYHKITUU TIOTEPh U CUTMOUIHON (YHKIIUY aKTHBAIUH.

» Henocrarku Metona SG 1 Kak ¢ HUMU OOpOTHCS?

= Yro Takoe nuHeHbIN aganTuBHbIN 351eMeHT ADALINE?

» Yro Takoe npaBuiio X3006a?

=  Urto Takoe «cokpalieHue BECOB»?

= OO0ocHOBaHME JIOTUCTUUECKON perpeccruu (OCHOBHAS TEOPEMa), OCHOBHBIE
noceuiku (3) u cneacteus (2). Kak BeipaxaeTcs anoctepuopHas BEpOSITHOCTh
KJIACCOB (Ha/10 TIOMHUTH (POPMYITY).

« Kak Beipakaercst QyHKIUS TOTEPh B TIOTUCTUYECKON perpeccuu (Hai0 TOMHHUTH
(hopmyry).

= JIBe MOTHBaLIMK U IOCTAHOBKA 33J]Ja4M METOJa OMOPHBIX BEKTOPOB. Y METh
BBIBECTHU MTOCTAHOBKY 3a7a4u SVM (peKOMEHTyeTCsl TOMHHUTH (POPMYITY
MOCTAHOBKH 33J1a4M).

» Kakas ¢ynkuus noteps ucnomnssyercs B SVM? B noructuueckoit perpeccun?
Kakue emé ¢pynkuum morepb Bol 3HaeTe?

= Yro Takoe sapo B SVM? 3auem BBoasITCs siapa? Jlrobas mu GyHKITAS MOKET
OBITH sIAPOM?



Kakoe s1po nopoxaaer noJMMuaibHbIe pa3/Ieistonie MIOBEPXHOCTH?

Yro takoe ROC-kpuBasi, kak oHa onpezaensiercs? Kak oHa appexTuBHO
BBIYUCIISICTCS?

B kakux anroputMax kjiaccu(pUKaluu MOKHO Y3HATh HE TOJIBKO KJIACCOBYIO
NPUHALIEKHOCTh KIaCCU(PUIUPYEMOT0 00BEKTa, HO U BEPOSITHOCTH TOTO, YTO
JaHHBINA OOBEKT NPUHAMIICKUT KaKIOMY U3 KJIacCOB?

KakoB BEpOSITHOCTHBII CMBICI peryisipu3anuu? Kakue TUIbI peryisipu3aTopoB
Bol 3HaeTe?

Yo Takoe MPUHIIUII MAaKCUMyMa COBMECTHOTO MPaBAONOA00Ms JaHHBIX U
MOJIeH (HaJ0 MIOMHHUTH (hopMyITy)?

Perpeccus

Yo Takoe SAepHOE CriaXxuBaHue?

Yro ecTh 00111ero MEX1y SIIPOM B HEMAPAMETPUUECKON PETPECCUU U SIIPOM
SVM?

Ha uyTo BiusieT mMpuHa OKHA, a Ha YTO BUJI A/Ipa B HEMApaMETPUUECKON
perpeccun?

YT0 Takoe OKHA NEPEMEHHOW IIHUPHHBI, U 3a4€M OHH HYXKHBI?

Urto Takoe «BbIOpoch»? Kak ocymiecTBisieTcs: GuiabTpaiusi BLIOPOCOB B
HemapaMeTpUIECKOU perpeccuun’?

[TocTaHOBKa 3a1a4 MHOTOMEPHOM JTMHENHOM perpeccur. MaTpudHas 3anuch.
UTo Takoe CUHTYJISIpHOE pasiiokeHre? Kak 0HO HCIIOIb3yeTcs A pelIeHUs
3a/1a4d HAMMEHBIINX KBaJPaTOB?

Urto Takoe «mpobiiemMa MyIbTHKOUIMHEAPHOCTH B 3a7]a4ax MHOTOMEPHOU
JMHEHOM perpeccun? Kakue ecTh Tpyu N0AX0Ja K €€ YCTPAHCHUIO?
CpaBHUTDH TPEOHEBYIO PETPECCHIO U Jiacco. B kakux 3amadax
MIPEANOYTUTENBHEE UCIIOIB30BaTh J1ACCO?

Kakyro nmpoGiemy perraeT MeTo] TJIaBHBIX KOMIIOHEHT B MHOTOMEPHOMN
JUHEWHOU perpeccuu? 3anucath MaTPUUHYIO IOCTAHOBKY 3aJlauM 111 METO/1a
IJIAaBHBIX KOMITOHEHT.

Kak cBecTH 3a1auy MHOrOMEPHOM HEJIMHEMHOW PETPECCHUU K
MOCJIEA0BATEILHOCTY JIMHENHBIX 3a1a4?

MeTton HacTpoiiku ¢ Bo3BpamieHusimMu (backfitting): mocranoBka 3agaun u
OCHOBHAas UJI€s] METOIA.

Kakue MeToibl MOCTPOEHMS JJOTUCTUYECKOHN perpeccun Bol 3Haere?
[TpuBeauTe MpUMephl HEKBAIPATUIHBIX (PYHKITUN TTOTEPh B PETrPECCUOHHBIX
3amadax. C Kakoi LeJIbI0 OHU BBOJSITCS ?

Br16op Mozenu u 0TOOp MPU3HAKOB

B 4éM oTiInuusi BHYTPEHHHX U BHEIITHUX KPUTEPUEB?
Pa3HOBUAHOCTH BHEIIHUX KPUTEPUEB.



Pa3HOBHUIHOCTH KPUTEPHS CKOJIB3SIIETO KOHTPOJIS.

UTo Takoe KpUTEepUil HEMPOTUBOPEUMBOCTU? B uéM ero Hegoctatku?

UT0 Takoe MHOTOCTYIIEHYATHI BEIOOP MOJIETH MO COBOKYITHOCTH KPUTEPUEB?
OcHoBHas ujest oToopa MPU3HAKOB METOIOM MOJIHOTO Tiepedopa.
JIeHiCTBUTEILHO JIM 3TO TIOJIHBIN 1epedop?

OcHoBHas ujest 0T00pa MPU3HAKOB METOJIOM J100aBJICHUN U UCKIIOYHEHUH.
Yro Takoe maroBas perpeccusa? MoxHO 11 €€ HCIOJIb30BATh [
KJaccu(ukanuu, B Kakom metojie?

OcHoBHas ujest 0T00pa MPU3HAKOB METOJIOM MOKMCKA B ITyOUHY.

OcHoBHas ujest 0T00pa MPU3HAKOB METOJIOM TIOUCKA B IIIUPUHY.

Urto takoe MI'YA?

OcHoBHas ujesi 0T00pa MPU3HAKOB C MOMOIIBIO TEHETHYECKOTO aJITOPUTMA.
OcHoBHas ujest 0T00pa MPU3HAKOB C TOMOIIBIO CITy4aHOTO TTOKUCKA.

B uém oTnmuus ciydaitHOro mouckKa oT CIy4aiiHOro moucKa ¢ aganTanuen?

Hewpounnsie cetn

[IpuBeauTe nmpuMep BEIOOPKH, KOTOPYIO HEBO3MOXKHO Kilaccu(uirpoBath 6e3
OIIMOOK C TOMOIIBIO JJMHEHHOTO airopuT™Ma Kiaccudukanuu. Kakosa
MUHUMAaJIbHAS JIJIMHA BRIOOPKH, 00J1a/1aromias JaHHbIM cBoMcTBOM? Kakue
CYIIIECTBYIOT CITIOCOOBI MOIU(PHUITMPOBATH TUHEHHBIN AJITOPUTM TaK, YTOOBI
JlaHHAasi BEIOOpKA CTajia JIMHEWHO pa3AeIuMoit?

[Touemy nrobast OysneBa GyHKIMS MpeCTaBUMa B BUJI€ HEUPOHHOM ceTh?
CKOJBKO B HEH CITOEBR?

MeTton obpatHoTO pacnpocTpanenus oumook. OcHoBHas uaes. OCHOBHbIE
HEJIOCTATKU U CIIOCOOBI UX YCTPaHEHHS.

Kak M0XHO BBIOMpATh HaYaIbHOE MPUOIMKEHNE B TPAIUCHTHBIX METOIaX
HAaCTPOMKH HEMPOHHBIX CeTEn?

Kak MOXHO yCKOPUTBH CXOAUMOCTh B TPAJIMEHTHBIX METOJIaX HACTPONKH
HEUPOHHBIX CETEM?

Yo Takoe nuaroHanbHbId MeTO1 JIeBenOepra-MapkBapara?

Yro Takoe «mapaanu» CeTH, U Kak ero nu3dexarb?

Kak BbIOMpaTh 9MCIIO CIOEB B TPAJAMCHTHBIX METOJIaX HACTPONKHA HEUPOHHBIX
ceren?

Kak Bb1OMpaTh 4MCII0 HEHPOHOB CKPHITOTO CIIOS B TPAIUEHTHBIX METOAaX
HAaCTPOMKH HEMPOHHBIX ceTen?

B uém 3akiroyaeTcs METOl ONTUMAIIBHOTO MPOPEKUBAHUS HEUPOHHOM ceTu?
Kakue HemocTaTku CTaHAAPTHOTO aIropuT™Ma 0OPaTHOTO PACIPOCTPAHECHUS
OLIMOOK MO3BOJISIET ycTpaHuTh Meton ODB?



Kpurepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM M3JI0KEHHUE MOJYyYEHHBIX
3HaHUW B YCTHOM (QopMe TOJIIHOe, B CHCTEME, B COOTBETCTBHUH C
TpeOOBaHUSIMU  Y4eOHOM  NIpPOTpaMMbl;  JOMYCKAIOTCS  €IWHUYHbBIC
HECYLIECTBEHHBIE OLIMOKHU, CAMOCTOATEIBHO UCIIPABIIIEMbIE YUAILIUMUCS;

- OLIEHKA «XOpOIIO» BBICTABJISIETCS CTYJIEHTY, €CIM W3JI0KEHUE TMOJYYEHHBIX
3HaHUW B YCTHOM (QopMe TOJIHOe, B CHCTEME, B COOTBETCTBHUH C
TpeOOBaHUSIMU  Y4eOHOM  MporpamMmbl;  JIOMYyCKalOTCS,  OTHEIbHbBIC
HECYILIECTBEHHbIE OIIMOKH, HCHOPABIIEMbIE YyYallUMUCA IIOCJIE YKa3aHUs
IPENoIaBaTess Ha HUX;

- OLIEHKA «YyJIOBJIETBOPUTEIIBHO» BBICTABIISIETCS CTYACHTY, €CIM H3JI0KEHUE
IIOJIYYEHHBIX 3HAHWM HEMOJHOE, OJHAKO 3TO HE IPEIATCTBYET YCBOECHUIO
NOCJIEAYIOUIETO  IPOrPaMMHOIO  MaTepuasa; JIONYCKAKTCS  OTIEIbHBIC
CYLIECTBEHHbIE OLIMOKH, UCIIPaBIISIEMbIE C IOMOILBIO MTPENOJaBaTes;

- OLICHKA «HEYJOBJIETBOPUTEIBHO)» BBICTABIIIETCSA CTYJEHTY, €CIU HU3JI0KEHUE
y4eOHOro MaTepualia HEIMOJHOe, OECCHCTEMHOE, YTO MPEMSTCTBYET
YCBOGHUIO TMOCHEayIomed yueOHoH HHpOpMAllUK; CYIIECTBEHHbIC OIIUOKH,
HE UCHPABJISIEMBIE JAXKE C OMOIIBIO TPENOIaBATENS;






