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1. [lesiu OCBOEHHUSA AW CHUINIUHBI

Heabto n3ydenns: nuctuiuimabl 51.0.03.02 «CucTeMbl HCKYCCTBEHHOTO MHTEIIICKTAY SIB-
nsiercst GOPMHUPOBAHUE KOMITCTCHIIMU B 00J1aCTH MPUMEHEHUS! HHTEIUICKTYaIbHBIX HH(OpMAIIU-
OHHBIX CHUCTEM ]ISl pelieHust MpodecCnOHABHBIX 3a/1ad.

3agaun qTUCHMIJIMHBI:

— O3HAKOMHTH C COBPEMEHHBIMU OOJIACTSMU MCCIIEAOBAHUS MO0 UCKYCCTBEHHOMY MHTEIUICK-

Ty U cepaMu MPIIOKESHHSI SKCIIEPTHBIX CHCTEM;

— TMO3HAKOMUTH C KOHIICTIIIUSMH, COCTABJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-

CTBEHHOT'O MHTEJIICKTA;

— M3JIOKUTh TEXHUYECKHE TIOCTAHOBKM OCHOBHBIX 3ajad, PElIacMbIX CHCTEMaMH HCKYC-

CTBEHHOT'O MHTEIUICKTA;

— MO3HAKOMUTH C OCOOCHHOCTSIMH IPAKTUICCKOTO HMCIIOIh30BAHMS HHTEIUICKTYAIBHBIX HH-

(hopMaITMOHHBIX CUCTEM B 001aCTH MH(OPMAITMOHHONW O€301TaCHOCTH.

2. Mecto mucuuniimHbl B cTpykType OIIOII 6akanaBpuara
Hukn, k kotopomy oTtHocuTcst aucuuruinHa: b1.0.03.02. «Cuctembl UCKYCCTBEHHOTO HMH-
TEIUICKTa»

3. Pe3y.]'leaTbl OCBOCHHUA NUCIHHUIIIMHBI (MO}]yJ’lﬂ) «CHucreMbl MCKVCCTBEHHOT0 HMHTEJI-

JEKTa»

[Ipouecc M3yuyeHUs] TUCUUIUIMHBI HalpaBiieH Ha (POPMHUPOBAHHME AIIEMEHTOB CJEIYIOIIMX
koMmmereHmi B coorsercTBuu ¢ @I'OC BO no nanHOMY HanpaBlIEHUIO:

Koa nmpodec- HaunmeHoBanue Kon, HauMeHOBaHNe HHAMKATOPA 10CTHKeHHS NPodecCHOHATBLHOMI
CHOHAJIBLHOM npo¢ecCHOHAIBLHOM KOMIIETEHIIM U
KOMIIeTeHIINH KOMIIETEeHIIHH!
Cnocoben ucnonp- | IK-11.1. TTonumaer npunimnsl 3HaTh. MeTob! pa3paboTKH OpH-
30BaTh 3HAHUE OC- IIOCTPOEHHS U OCHOBHBIE METO [bI [ MHAIbHBIX aITOPUTMOB H IIPO-
IIK-11 HOBHBIX METOJIOB

HCKYCCTBEHHOTO WH-
TEJJIEKTA B MOCTIe-
nyrotiei npodeccu-
OHAJILHOM JIesATEIIb-
HOCTH B KauecTBE
HAy4YHBIX COTPYIHU-
KOB, TIpeTo1aBaTe-
neit oOpazoBarenb-
HBIX OpTaHU3aIHH
BBICITIETO 00pa3oBa-
HUSI, TH)KEHEPOB,
TEXHOJIOTOB.

CHCTEM MCKYCCTBEHHOT'O HHTEJI-
JICKTA U MPUMCHACT UX IJIA pC-
HIeHUs 3a/1a4 PO eCcCHOHATbHON
NeSITeTTHHOCTH;

FPAMMHBIX PELIEHUI C UCIIOIb30Ba-
HUEM COBPEMEHHBIX TEXHOJIOTUI

MMK-11.2. Hccnemyer Hampas-
JICHUS IPUMEHEHUS CHCTEM WC-
KYCCTBEHHOT'O MHTEJUIEK TS
pPa3NMUHBIX MpeAMETHBIX00a-
cTeit;

'YMeThb: CTaBUTH 3aJa4d U adallTH-
[POBaTb MCETOABI U AJITOPUTMBI Ma-
MIHHHOI'O 06yquI/m

MK-11. 3.
TIJICKCHI METOJIOB U UHCTPYMEH-

Bri6upaer xom-

TaJIbHBIX CPEACTB UCKYCCTBEHHO-
T'O MHTEJUIEKTa JJIs PeIIeHUs
npodecCHOHANBHBIX 33124 B 3a-
BHCHMOCTHOT 0COOEHHOCTEH
MpeAMETHOM 00IacTH.

BaageTb: mOCTaHOBKOM 3a7a4 I10
aganTaliy Wk COBEPIICHCTBOBA-
HUIO METOJIOB M aJITOPUTMOB TSI
[peIeHNsT KOMIUIEKCa 3a71a4 Mpe-
METHOM 00aacTu

Ob6menpodeccuonanbubie komMnereHuu (OIIK) 1 MHANKATOPBI MX TOCTHKEHUS




OIIK-7

Wudpopmannon-
HO-
KOMMYyHHKAIU-
OHHBIC TEXHO-
JIOTHH IS TIPO-
(dheccnoHaNbHOM
NesITeIbHOCTH

OIIK-7

CriocoGeH noHuMaTh
MIPUHITUIIBI COBPE-
MEHHBIX HH(pOpMaIU-
OHHBIX TEXHOJIOTUN U
MCTIOJIb30BATh UX JJIS
[pEILIeHHsI 3a]1a4 TTPO-
(heccuoHanbHOM Jesi-
TEJIbHOCTU

OIIK-7.1. IIpu pemenun 3ana4y
podeCCHOHATILHOM 1eATEIbHOCTH
MCII0JIb3YET COBPEMEHHBIE UH-
(hopMalMOHHBIE TEXHOJIOTUHU U
[MOHUMAET MPUHLUIIBI UX PaOOThI

OIIK-7.2. OpueHTUpYsCh Ha 332~
4Yu TPO(ECCHOHATLHON JCSATEIb-
HOCTH, 000CHOBaHHO BBIOMpPAET
COBpPEMEHHBIC HHPOPMAIITMOHHBIC
TEXHOJIOTUU

OIIK-7.3. Bimageer HaBbIkamu
MPUMECHCHHSI COBPEMEHHBIX HH-
(hOpMaIlMOHHBIX TEXHOJIOTHH JIJIs
pEeIIeHUs 3a/1a4 MPodeCcCHOHATb-
HOM NeSITEIbHOCTH

3HaTh:

- TIPOLIECCHI, METOTbI TOUCKA,
cOopa, XpaHeHus, 00pabOTKH,
MPeOCTaBIICHUS, PacIpoCcTpa-
HEHUSI HTH(POPMAILIMH U CITOCOOBI
OCYIIIECTBIICHHS TAKUX MPOIIEC-
COB M METOJIOB (MH(MOPMAITHOH-
HBIC TEXHOJIOTHH);

-JIOTUKY TIOCTPOEHUS U MPUH-
[UTIBI (PYHKIIMOHUPOBAHUS CO-
BPEMEHHBIX SI3bIKOB MPOTPaMMHU-
[POBaHMSI U A3BIKOB PabOTHI C Oa-
3aMU JaHHBIX, Cpell pa3padoTKu
MH()OPMAIIMOHHBIX CUCTEM H
TEeXHOJIOTH1, IPUHIIMIIBI pa3pa-
OOTKH aITOPUTMOB M KOMITBIO-
TEePHBIX IPOTPAMM;
-COBPEMCHHBIE SI3BIKU TIPO-
rpaMMUPOBAHUSA U SI3BIKU pabo-
ThI ¢ 0a3aMU JIAHHBIX, CPEIIbI
pa3paboTKu MH(DOPMAITMOHHBIX
CHUCTEM U TEXHOJIOTUI

Ymersn:

- BEIOMPATH S3BIKU TIPOTPAMMHU-
[POBaHUS U A3BIKU pabOTHI C Oa-
3aMU JaHHBIX, CpeJibl pa3padoT-
K1 UH()OPMAIIMOHHBIX CUCTEM H

- IPUMECHSTH COBPEMCHHBIE
SI3BIKH IPOTPAMMUPOBAHUS JIJIS
Pa3pabOTKH OpPUTHHATIBHBIX aJl-
TOPUTMOB U KOMIBIOTEPHBIX
MPOrPaMM, TIPUTOTHBIX JJIs
MPAKTUIECKOTO TPUMEHEHUS,
BecTH 0a3bl JAHHBIX U UHPOpMa-
[IMOHHBIE XPAHWIIUIIA, TPUME-
HSTh COBPEMEHHBIE TPOTPaMM-
HBIE Cpe/bl pa3paboTKu HHDOP-
MAI[MOHHBIX CUCTEM M TEXHOJO-
THiL;

- YUTATh KOJIbI IPOTPAMMHBIX
MPOIYKTOB, HAITMCAHHBIX Ha
OCBOEHHBIX SI3BIKAX MPOTPAMMH-
[POBaHMSI, U BHOCHTH TPeOyeMbIe
M3MCHCHUS,

- aHAJIM3UPOBATH MPOdeccro-
HATBHBIC 33724, pa3padaThIBaTh
noaxonsimue UT-pemenus;

- CaMOCTOSITEIPHO OCBAWBATh
HOBBIE 1JIs1 ce0sl COBpEMEHHbIE
SI3BIKH IPOTPAMMHPOBAHHSI U
SI3BIKK pabOThI ¢ 0a3aMH JTaHHBIX,
cpensl. pa3paboTku uHpOpMaIH-
OHHBIX CUCTEM U TEXHOJOTHIA.




Baanern:

-HaBBIKaMU pa3pabO0TKH OPUTH-
HAJIBbHBIX aJIT" OpI/ITMOB 1 KOMIIb-
FOTEPHBIX MPOrPAMM, ITPUTOIHBIX
JTA HpaKTI/I‘-IeCKOI‘ (0] HpI/IMeHe-
HUS,

-HaBbIKaMH OTJIAAKU U TCCTU-
[POBAHMS TPOTOTUIIOB ITPOTPaM-
MHO-TEXHHNUYCCKHNX KOMIIJICKCOB
3ajady.

4. CTpPyKTypa H cojep:kaHue TUCHUILIUHBI (MoayJsi)) CucreMbl HCKYCCTBEHHOIO WH-
TeJleKTa

4.1. Ctpykrypa gucuuninHbl (Moayas) CHCTeMbI HCKYCCTBEHHOI0 MHTE/LJIEKTA

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISICT 2 3a4STHRIX SIUHUIL, /2 9acoB.

Ne
n/n

HanmeHoBaHue pasaesioB
U TeM JMCHUIIJIMHBI (MO-

Buabl yueoHOii paGoThl, BKiIW4Yas ca- | DopMbI TeKyUIero KOH-
MOCTOSITEJILHYIO PaGOTy CTYIEHTOB H | TPOJIsSl yCIIeBaeMOCTH (1o
TPY/A0EMKOCTh (B 4acax)

Helensam cemecmpa)

KonTakTHas
padora

CamocToaTe/Ib-

®dopmMa POMeKYTOUHOM
arTecranuu (no cemecm-

Hasi padoTa pam)
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HBIA MHTEINIEKT U OCHOB-
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OOy4eHue ¢ moJaKperie- 44 4 6
HUEM
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Kypcosas paboma (npo-
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Tloozomoska k sK3ameny

OO01mas Tpy10eMKOCTh, B
Jacax

IIpomesxyTounas aTre-

®dopmMma

72 116 | 16 | 16 24 3er

3a4eT ¢ OIECHKOH

DK3aMeH

4.2. Conep:xanue THCHMILIUHBI (MOYJis1) CHCTEMbI HCKYCCTBEHHOI0 MHTE/LIEKTA

Ne i/t

HaumMeHoBaHue MOIYJIsl, COEPKAHME

Yacel

1

«BBeieHNe B MCKYCCTBEHHbIH HHTE/JIEKT U OCHOBHbIE MeTObl MAIIUH-
HOT0 00y4eHusl JAJisl pad0ThI ¢ TAOJMYHBIMH JAHHBIMI)

Jlekun

1.1-15

[OnmmoHanbHO: MaTEMaTHYECKUM JMKOE3 10 3JeMEHTaM MaTeMaTHhde-
CKOM CTaTUCTHKH, TMHEHHOU alreOpbl 1 MaTEMaTHYECKOTO aHAIIN3A. |
OcHOBHbIE 3aJ]aul CUCTEM MCKYCCTBEHHOTo MHTeuiekTa. Kimaccuduka-
s, KJacTepusalus, perpeccusi. TUIbI MAIIMHHOTO OOYYEHHUS: C yUUTe-
aeM, 0e3 y4yuTess, C YaCTHUYHBIM IMPHUBIICYCHUEM YUUTENs, 0OOydeHHue ¢
MOJIKPETIIICHUEM.

Knaccuduxanus Ha npumepe anroputma K-Onmxaiimmx coceneit (KNN)
[OnmuonaneHO:BBICTPBIE  TOMCK  Omkaimux coceneil.]. Merpuku
OLIEHKH Kiaccuukanuu: nmojaHota, Tounocts, Fl, ROC, AUC. Banwuna-
IIMOHHAas U TecToBas BhIOOpKa. Kpocc-Banmmmanus. Pabora ¢ kareropu-
QIBHBIMU TIPU3HAKAMHU.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - koaddurm-
eHT AeTepMuHaluu. JIuHelHas perpeccus, NOJIMHOMHAIbHAS PETPECCHS.
[MepeoOyuenue u perynspusanus, rpedOHeBas perpeccusi, LASSO, Elas-
ticNet.

Jlunetinbie monenu mis kinaccudukanuu. [leprenTpoH, JorucTuyeckas
perpeccusi, MOJIHOCBSA3HBIE HEHPOHHBIE CETH, CTOXaCTUUYECKUN TPaJiueHT-
HBI CIOYCK M oOpaTHOE paclpocTpaHeHue TpaaueHTa. Perymspuzanus
JMHEHHBIX MOJIeNIeH KiacCH(pUKAIUNK.

Knacrepusanus, k-means, k-means++, DBSCAN, ariomepaTuBHas Kja-
crepu3anysi. METpUKH OLIEHKU KJIaCTepU3aLuu.

ANTOpUTMBI, OCHOBaHHbIE Ha MPUMEHEHMH pELIaoIIUX JepeBbeB. Kpu-
TEpUU pa3zeseHus y3Ja: MH(POPMAIMOHHBIA BBIMTPHILIL, KpuTepuid J[Ku-
HU. AHCaMOJIM PEIIaoIINX JEPEBHEB: CIYIANHBIN JIeC, TPaIueHTHBIN OY-
CTHHT.

Meton onopHbix BekTopoB. [Ipsimas u obpaTHas 3amava. OnpeneneHue
ONOPHBIX BEKTOPOB. S 1epHBIN TPIOK.

HawuBHnplii 6aitecoBckuii kiaaccupukaTop. MeToapl OLIEHKH pacrpeerne-
HUS pu3HakoB. EM-anroputM Ha mpumepe cMecH rayccua.

Metoabl Oe3rpaJueHTHON ONTUMH3AIMK: ClaydaiHbli mouck, hillclimb,
OTXHT, TEHETUYECKHH aITOPUTM.

JlaGopaTopHblie padoThbI

JIP1.1

Mertoapl paboTsl ¢ Tabnuiamu B Python. Arperarus n Busyanuzarus
JnaHHbIX. [IpoBe/ieHne NePBUYHOTO aHAJIM3a JIAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPaBHEHHUE aNrOpUTMOB Kiaccuukaruu: KNN,
pelaromye 1epeBbes U UX aHCAMOJIH, JJOTHCTHYECKAs! PErPECCHsl.

JIP1.3

Hcrnonp3oBaHMe W OICHKA alTOPUTMOB perpeccur. [lombop onmTumanb-
HBIX
apaMeTpPoOB PErpeccuu




JIP1.4 | OnrtuMu3anvoHHBIC 33/a4d U UX pemieHus. [lonbop rumepmnapamerpos 1
JITOPUTMA C IIOMOIIBIO METO/I0B ONITHMHU3ALIHH.
IIpakTHKa 8
I1P1.1 | IIporpaMMHO-aIrOpUTMHYECKOE OCBOCHHE MaTepuaa 8
CamocrosiTeibHas paGora 10
CP1.1 | IIpopaboTka yueOHOTO MaTepuasa JCKIIUM 2
CP1.2 | IloxroroBka kK 1a60OpPaTOPHBIM paboTamM 4
CP1.3 | IToarotoBka K pyOeKHOMY KOHTPOJIIO 2
CP1.4 | JIpyrue Buabl CaMOCTOSITEIIBHOM PaOOTHI 2
2 Jlekuuu 4
2.1- | Heiiponnsie cetr. DyHKIMHM OMTMOKA HEUPOHHBIX CETEH M 0O0ydeHHE C 4
2.3 MIOMOIIIBI0 OOpaTHOTO pacrpocTpaHeHus TrpaaueHTa. [lonsTne 03T4a M
AIOXHU.
Pabora ¢ u3o0pakeHusIMU € MOMOIIBI0O HEUPOHHBIX ceTell. CBepTOUHbIE
HeliponHbie cetn. Onepanuu cBepTok, max-pooling. IlomymnsipHsie apxu-
TEKTYpbI CBEpTOUHBIX HelipoHHbIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tparcdeproe o0ydeHwHE.
OO6paboTka TekcTOB. PaboTa € €CTEeCTBEHHBIM SI3BIKOM C IOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpejacraBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentusie nefiponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHbie paboThl 6
JIP2.1 | Knaccudukanus n3odpaxeHuil 1 TpaHcepHoe o0ydeHue. 3
JIP2.2 | PabGoTa ¢ TeKCcTaMH U X BEKTOPHBIMU MPEACTABICHUSIMHU TEKCTOB. 3
IIpakTuka 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepHrala 4
2.1
CamocrosiTeibHas padora 8
CP2.1 | IIpopabGoTka yueOHOro MaTepuaa JEeKIun 2
CP2.2 | IloaroroBka K JJaOOpaTOpHBIM paboTam 2
CP2.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 2
CP2.4 | [/Ipyrue BHJIbl CAMOCTOSITEIbHOM pabOoThI 2
«O0y4eHue ¢ MoJAKpernIeHuEM»
3 Jleknun 4
3.1- ITonsTHA arenTa, Cpeapl, COCTOSIHUSA, AEUCTBUI U Harpaapl. OyHKIHS
3.2 neHHoctu cocrosiHus (Valuefunction) u QyHKIUMsS KayecTBa AeWCTBUA
(Qfuntion).
OnTumu3zanusi cTpaTeruu ¢ MOMOIIbI0 MaKCUMM3AalMKU (QYHKIUN LIEHHO- 4
CTH ¥ KadecTBa. Q-o0ydeHmue.
['myboxoe obyuenue ¢ noakperuienueM. Deep Q-Networks, Actor-critic.
s yposus skcneptHblil: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie paboThl 4
JIP3.1 | Tlpumenenue Q-Networks nist pemmeHnst mpOCThIX OKPYKEHUN. 4
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE MaTepraIa 4
3.1
CamocrosiTenpHas pabora 6
CP3.1 | IIpopaboTka yueOHOro MaTepuana JeKIun 2
CP3.2 | IloaroroBka K JJaODOpaTOpHBIM paboTam 2
CP3.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP3.4 | [Ipyrue BUJbI CAMOCTOSITEILHON pabOThI 1




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
B nponecce nmpenogaBanuss Mofyssi UCIONIB3YIOTCS CIEAYIOIIUE METObI, CPEACTBA U 00-
HOBJISIEMOE TIPU HEOOXOJMMOCTH IIPOrpaMMHOE obecriedeHre NH(HOPMAIIMOHHBIX TEXHOJIOTHH:
— e-mail nmpenogaBarers;
— JJIEKTPOHHBIE Y4€OHO-METOJAMUYECKHE MaTepuaibl JJisi 00ECIeUYeHUs CaMOCTOSITEIIbHON pa-
OOTHI CTYJICHTOB;
— CHHCOK CaiiToB B ceT «VHTEpHET» JJIs MOMCKA HAYIHO-TEXHUIECKOW HH(OPMAIINH TI0 pa3-
JieJiaM TUCLMILIUHBL;
—  MaKeThl MPUKIATHBIX IPOTrpaMM, Harpumep, pytorch.

6. YueGHO-MeTOAMYEeCKOEe OOecmeYeHne CaMOCTOATENbHON padoThl crymeHToB. Olre-
HOYHBbIE CPeICTBA /IS TEKYIIero KOHTPOJs YCHeBaeMOCTH, MPOMEXKYTOYHON aTTecTanuu
10 UTOraM OCBOEHHSl THCIMIIJIHHBI.

Jnst obecriedeHus: caMoCTOATENbHOM paboThl CTyIeHTOB 10 Momyimto c(hopMUpOBaH METOANYECKHUN
KOMIIJICKC, BKIHOYAIOIIUIA

B ce0s creayronie yae0HO-MeTOINYECKUEe MaTePHAIIbI:

1. IIporpamma kypca.

2. YueOHUKHU U yueOHbIe Tocoousl.

3. Cncok azipecoB caliToB B MH)OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «/HTepHeT» (nanee
— ceThb «HTEpHETY), CollepKAIIUX aKTyalbHYIO HH(pOpMaIHio o 61okamM Momys.
Bubnuorpaduueckre cchlIkM Ha ydeOHbIE U3AaHUs, BXOSIINE B METOAMYECKHI KOMIUIEKC, TPUBE-
JICHBI B TIEPEYHE OCHOBHOM U JIOTIOJIHUTEIHHOHN yueOHOH TuTepaTypsl, HEOOXOAMMOM /Uil OCBOCHUS
Monyns (paznen 7).

K nononHuTeNnbHBIM MaTepHazaM Tak)ke OTHOCUTCS IepedeHb pecypcoB cetu «HTepHeT», peko-
MEHIYEMBIX JIJIsi CAMOCTOATEIHLHON paboThl pu ocBoeHn: Moy (paznen 7). CTyAeHTHI MOTyqatoT
JOCTYH K YKa3aHHBIM MaTepuaiaM Ha IepBOM 3aHATHH 110 Moayiiio.

7. YdeOHO-MeTOOAMYECKOEe M MAaTepHAIbHO-TEXHHYECKOe olecrevyeHue IUCIUINJIN-
HbI(MOaY.JIs1)

7.1. Y4eOnas quTeparypa:

OcHoBHasl TUTEpPaTypa MO0 MOAYJII0
1 Mammnnoe o6ydyenue. Hayka u HCKycCTBO MOCTPOEHHUS aITOPUTMOB, KOTOPbIE M3BJIE-
KaroT 3HaHus U3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.
2. T'myGokoe obyuenwue. [lorpyxenne B Mup HelipoHHBIX ceTeld Hukonenko Cepreit Urope-
Buy, Kagypun A. A. | Hukonenko Cepreii Uropesud, Kagypun A. A.
3. Oo6yuenue ¢ moakperuienneM / Carron Puuapn C, Bapro Duupro I'., JIMK Ilpecc, 2020.

JlonoJiHUTeIbHbIE Y4eOHbIe MATePHAJIbI
1 OCHOBBI HCKYCCTBEHHOT'O MHTEIJJIeKTa : yueOHoe nocoodue / E.B.boposckas, H. A. [la-
BBIZIOBA. 4-€ U3/1.,2JIeKTpoH. — M.: JlabopaTopus 3Hanui, 2020. 130 c.
HckyccTBeHHBIN MHTEIUIEKT ¢ puMepamu Ha Python. [ixommlIpatuk. Bunbsme. 2019.
3. [Mpuknagnoe MarmmHHOe oOydeHue ¢ momornbio Scikit-Learn, Keras u TensorFlow:
KOHIICTILIMU, UHCTPYMEHTBI U TEXHUKH JJIS1 CO3JIaHUSI MHTEIJICKTYAJIbHBIX CHCTEM , 2-€ U3/1a-
Hue. XKeponOpenbeH. {uanexkruka-Bunsame. 2020.

N

4. Xenpuk bpunk, Jlxxozed Puuapne, Mapk ®esepond «Mammanoe oOyuenuey, Ilurep
2017.

d. Kak yunrcs mammna: PeBomiorys B 00:1acT HEMPOHHBIX CETEH U TITyOOKOTo 00y4eHHS.
An Jlexyn. Anerimaa PRO. 2021.

6. I'pokaem rimy6okoe obyuenue. Duapio Tpack. ITurep. 2019.

1. OO6yuenue ¢ nmoxkpersienuem Ha PyTorch. Coopuuk penenrtos. HOcu Jlro. JIMK
ITpecc. 2020.

8. https://spinningup.openai.com/en/latest/



https://spinningup.openai.com/en/latest/

7.2. UHTEpHET-pecypchl

Ha3Banmue pecypca

Ccbuika/noctyn

DnekTpoHHas 6ubmMoTeka oHnaH «EquHoe okHO K 00-
pa30BaTEILHBIM pecypcam»

http://window.edu.ru

«O6pasoBarenbHblil pecypc Poccumn»

http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPEIKICHHS,
nporpammel, ctanaaptel, BY3se1, Tectel EI'D, THA

http://www.edu.ru

®denepanbHbIi IIEHTP HHPOPMAITHOHHO-
obpazoBarenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru

Pycckas BuptyanpHast OubaroTexa

http://rvb.ru

KaOuner pycckoro si3blka U IUTEpaTyphl

http://ruslit.ioso.ru

HannoHanpHBI KOPITYC pPyCCKOTO SI3bIKa

http://ruscorpora.ru

Hayunas snekrponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbnuoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DneKTpoHHO-0nbImoTeuHas cucrema Marl'y

https://lib.inggu.ru/

WNudopmannonHo-npaBoBas cucrema «l'apant

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetn Uarl'y

7.3. IlporpammHoe oGecnieyeHue:

YHI/IBepCI/ITeT obecrneueH CJICAYIOIMIUM KOMIIJICKTOM JIMIICH3UOHHOT'O ITPOrpaMMHOT'0

o0ecrieueHusl.

1. JlunensunoHHoe nporpamMmHoe o0ecnieueHue, ucrnoiabzyemoe B UHrl'y:

1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. Microsoft Office 2007, 2010, 2016

1.4. ITporpammusiif komineke MMUC “Buzyanbnas Ctyaust TectupoBanus™

1.5. Ilporpammusiit kommnekc MMUC "TTJTAHBI"

1.6. Ilporpammerii komiuteke MMUC "SJIEKTPOHHBIE BEJIJOMOCTH"
1.7. Ilporpammusiit kommiekc MMUC "BEJJOMOCTU OHJIAMH"

1.8. TIporpammuErii komreke MMUC «PTIJT OHJIAMH»

1.9. YuuBepcanbHblil cratuctuueckuit maker STADIA
1.10. AatuBupycuHoe I1O Kasperskyendpointsecurity
1.11. CopaBouHo-nipaBoBas cuctema “T'apant”

2. INTERNET-uenTp cBoOOIHOTO JOCTYMA PH YUTAILHOM 3aj1e OUOINOTEKH.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

7.4. MaTtepuajnbHO-TeXHHYeCKoe o0ecrevyeHue
Onucanue MaTepUAJIbLHO-TEXHUYECKOH 0a3bl, HEO0OX0AMMOM VISl U3Y4YEeHHUs] MOTYJIsl

[lepeyenp MaTeprATLHO-TEXHUIECKOTO oOecrieueHust Mo tyst

Ne /i1 | B 3austTiii

Bun v HaumeHOBaHUE 000pYAOBaHUS

1 [JlexumoHHBIE
3aHATUSA

Aynuropuu ¢ MyJIbTUMEIUUHBIMU CPEACTBAMHU, CPEJICTBAMU 3BYKO-

BOCITPOM3BEJICHUS U UMEIONINE BBIXO B ceTh «HTepHeT». [Tomerre-

HUS JJI IPOBEJCHUS ayAUTOPHBIX 3aHATHI, 000py10BaHHBIE YUeOHOM
yed

2 |Jlaboparop-
HBIE pabOTHI

KoMIbroTepHBIi KIacc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEICTB, M03BO-
JSIIOIIMX KaKIOMY CTYJEHTY pa3padaTbIBaTh IPOrpaMMHBIE peasin3a-
UM [TPAKTUYECKHX 33124 B XO/I€ BBIIIOJIHEHUS JIAOOPaTOPHBIX padoT

3 |CamocrosiTernb-
Has paboTa

bubnuoreka, nmeromast padboune MecTa Ui CTYJACHTOB. AyIUTOPHH,
OCHAIIICHHBIE KOMITBIOTEPAMH C JOCTYIIOM K ceTu «HTepHeT»

4 |(IIpakTuka

KoMIproTepHsIi K1acc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEICTB, M03BO-
JSIIOIIMX KaKIOMY CTYJEHTY pa3padarbIBaTh IPOrpaMMHBIE peayin3a-
IIUM [IPAKTUYECKHX 337124 B XO/I€ BBIIIOJIHEHUS JIAOOPAaTOPHBIX padoT




PaGouas mnmporpamMmma AUCHUILIIMHBL «CucteMBl HICKYCCTBECHHOI'O MHTEIIEKTAa) COCTaBJICHA

B cooTBercTBHH ¢ TpeboBanusmu ®I'OC BO no HanpaBnenuto noarotoBku 45.03.01 dwtono-
rusi, npoduis «3apyoexnas ¢unonorus. OpaHIy3CKUi S3bIK U JIUTEPATypa», YTBEPKIACHHOTO
npukazoM MUHHCTEPCTBA HAyKH M BBICIIEro oOpa3zoBanus Poccuiickoit @enepanun ot «12» aB-
rycra 2020 r. Ne 986

[Iporpammy cocraBui:

K.II.H., CTaDHII/Iﬁ openoaaBaTciib Kad)eIII)I)I «I/IHd)ODMaIII/IOHHI)IG CHUCTEMBI U1 TCXHOJIOTUH»

Hlayxamosa P.A.

[TporpamMma onobpena Ha 3acenanuu kadenpsl «HOOPMANIMOHHBIC CUCTEMBI M TEXHOJIOTUI

[TpoTtokon Ne 6 ot «03» mapta 2025 rona

[IporpamMma ono6pena Ha 3aceganuu Y MK muctutyta «HOCTpaHHbBIE A3BIKM M PETMOHOBEIE-

Hue»_poTokoi Ne 1 ot «15» anpenst 2025 rona



CgeeHus 0 nepeyTrBeps;KIeHUN MPOrPaMMbl HA OYepeaHol yueOHbI IoJl U perucrpa-

MU H3MEHEeHH

VYuebnslit Pemenue kadenpsr Bnecennbie n3MeHe- [Toanuce
ToJl (Ne mpoTokoia, gara) HUS 3aB.kadenpoit




[Ipunoxenue

MUHHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30OBAHUS POCCUMCKOM ®EJIEPALIIN
OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIOJ KETHOE OBPA3OBATEJIbBHOE
YYPEXXJIEHHUE BBICHIEI'O OBPA30OBAHUSA
«AHTYUHICKUA TOCYTAPCTBEHHBI YHUBEPCUTET»

®OH/J ONEHOYHBIX CPEACTB JNCIIUITJINHbI
51.0.03.02 CUCTEMbI UCKYCCTBEHHOI'O UHTEJIVIEKTA

Hamnpapnenue moaroToBku
45.03.01 ®unosorus

Hanpasnennocts
«3apyoexkHas dbuiaogorusa. ODpaHny3cKuid I3bIK M JJUTEPATYPA)

KBanudukauus BeIITyCKHUKA

bakanaep
dopma 00ydeHus
Ounasn
dDoH 01IEHOYHEBIX
CpEICTB P.A. llayxamoBa, K.I.H., CTapIIdi IPenoaaBaTeib

paspaboTan

PexomMeHIOBaH K yTBEpKACHHIO Ha 3acemaHnu kadenpsl «H(bopMamonHse cu-
CTEMBbI U TEXHOJIOTHUI»

npotokon 3aceqanust Ne6 ot 03 mapra 2025 T.

3aB. xadenpoii «MHPpOpMANOHHBIE CHCTEMBI U TEXHOJIOTHI I.T.H.,
npodeccop M. X. Masnscaros

Marac, 2025

OIIUCAHME MMOKA3ATEJIEMH 1 KPUTEPUEB OLIEHUBAHUS



KOMIIETEHIIUM HA PA3JIMUHBIX DTAITAX UX ®OPMUPOBAHMUSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbBIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayroliee:

— ONHMCaHUE KOMIUIEKCA MOKa3aTesel — JECKPUIITOPOB OCBOCHHSI KOMIIETEHIIUN B BUJIE pe-
3yJIBTaTOB O0yUYEHUS, KOTOPBIE CTYACHT MOKET IPOJEMOHCTPHPOBATH

— (tabmuua 1). [ KOHTPOJIA JOCTUKEHHS KaXKI0TO U3 HUX MPETyCMOTPEHBI OLIEHOUHBIE
CpeICTBa B BUJI€ BOIIPOCOB, 3aIaHUM U T.1.;

— 0003HaUYeHUE KPUTEpHeB — IIPABHJI PUHSITHS PELICHHUS 110 OLIEHKE JTOCTUTHYTHIX PE3yibTa-

TOB 00yueHUs U CHOPMHUPOBAHHOCTU KOMITETCHIINH.
Hampumep, B kadecTBe mIKaisl oleHnBaHus npuHuMaercs: 100-0anbpHast cucteMa ¢ BBIICICHHEM
(rpagarueit) OLIEHOK:

Peiituar | Onenka Ha 3a4dere
85-100
71-84 3aueTr
60-70
0-59 He3zauger

TUINOBBIE KOHTPOJILHBIE 3AIAHUSA WV WHBIE MATEPUAJIBI,
HEOBXO/JUMBIE JJI51 OUEHKHU 3HAHMIL, YMEHU U (MJIN) ONIBITA
NEATEJBbHOCTH, XAPAKTEPA3YIOIIUE DTAITBI ®OPMUPOBAHUS

KOMITETEHLIUI B MPOLIECCE OCBOEHHUSI OBPA30OBATEJBHOM

IMTPOTPAMMEI

BrinyckHUK, OCBOMBINHMI 00pa3oBaTelbHYI MPOrpaMMy, JIOJDKEH 00JanaTh
npodeccnoHaTbHBIMI KOMITETEHITUSIMU 110 TEMATHYECKUM MOJIYJISIM MTPOTPaMMBI:

Kon HanmenoBanue Pe3ynbTarsl 00yuenus
TEMaTU4eCKOTro
MOJTYJIsS
BBenenue B uckyc- 3uanus:
CTBEHHBIA UHTEICKT |— TEOpeTHYECKHE OCHOBBI aHAIN3a IAHHBIX 1 MAIIMHHO-
Y OCHOBHBIE METOJIBI ro 00ydJeHus;
MALIUHHOTO O0y4eHHsI — crierduka paboThl aITOPUTMOB MAILIMHHOTO 00yde-
JUTst paboTHI ¢ Ta0- HUAL
JIMYHBIMU TaHHBIMU YMeHus:

- [pPUMEHEHHE METOJI0B MAIIMHHOTO 00YyYEHHMsI, TOATOTOBKA
JAHHBIX U UHTEPIpETAIHs PE3yIbTaTOB.

Hagbiky (ONBIT AeATEJBHOCTH):

- HMHTepecyeTcsl HOBBIMU TpEHJaMH B cBOel mpodeccuo-
HaJIbHOU OTpaciiv, pacCMaTPUBAET UX C TOUKU 3PEHHUS
IIPUMEHEHUS B CBOEH NEATEIbHOCTH;

OIICHUBAET MPUMEHUMOCTH aJITOPUTMOB, BO3MOKHBIEPHUC-
KH Y TIOCJICAICTBHUS OIMOOK, HAXOAWT ONTUMAIbHBICPEIIIe-
HUs 171 pabounx 3aaa4




CucTeMbl TITyOOKOTO
oOy4eHus

3HAHUA:

MIPUHIUIBI 00YYeHHs ¥ IPUMEHEHUS HEHPOHHBIX CETEH.
ApXHUTEKTYpPHI IITyOOKUX HEUPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU NPAKTUYECKUX 33]1a4

CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenuns:

HACTpOWKa HEOOXOAUMOTO OKPYKEHUS [Tt paboThI ¢
HEHPOHHBIMHU CETSIMH.

MPUMEHEHHE U I000y4YeHUENpea00yIeHHBIX
HEHPOHHBIX CETEH M3 JTOCTYIMHBIX ONOINOTEK

HaBbIkH (ONBIT J€eSITEJILHOCTH):

BJIa/I€€T HABBIKOM IIPOBEICHHUS MTOJIHOTO IUKIIA
BBIYHUCIUTENBHOTO SKCIIEPUMEHTA, OTPAXKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOIYYCHUS PE3YJIbTaTOB B OTYETAX
Y TOKyMEHTAIUH;

BJIaJI€ET HABBIKOM HCIIOJIb30BAHUS CYILIECTBYIOIIUX MPO-

IpPaMMHBIX OMOIHOTEK U MOJIeNel, CO3/1aHus TIPOTpaMM-
HBIX peanu3aluil TTyOOKUX HEUPOHHBIX CeTel

OOyuenue ¢
MOJIKPETUICHHEM

3Hanug:

TCOPECTUUCCKHUE OCHOBBI U aJITOPUTMBbI O6yT~ICHI/Ifl C 11011~
KPCIUICHUECM;

IIPUMCHCHUC O6y‘ICHI/I$I C MOAKPCIINICHUEM JJIA ITPAKTUYC-
CKHX 3aaad.

YMmenus:

BBIOOp M peanu3aliysi aaropuTMOB 00YUYEHHUs C MOAKpen-
JIEHUEM C Y4ETOM cIlelu(UKH 3a1a41

ajlanTanys U HacTpoiika aJropuTMOB 00yUYEeHHS ¢ TIOJ-
KPEIJICHUEM I10]1 OIIPEJCIICHHYIO CPELy.

HaBbikHu (ONBIT AeSITEJILHOCTH):

MHTEpeCyeTcs HOBBIMU TPEHIaMu B CBOEH mpogdeccuo-
HaJIbHOU OTpaciii, pacCMaTPUBAET UX C TOUKU 3PEHHUS
MIPUMEHEHUS B CBOEH /EATEIbHOCTH;

BJIa/IEET HABBIKOM HCITI0JIB30BAHUS CYLLIECTBYIOIIMUX IIPO-
IrpaMMHBIX OMOJTMOTEK U MOJIeeH, CO3AaHUsI TPOTPAMM-
HBIX pealln3aliii Ha OCHOBE AJITOPUTMOB 00YUEHUS C
MOJIKPETIJICHUEM

CpC,Z[CTBa AJIs1 OLICHKH PAa3JIMYHbIX ypOBHCfI (I)OpMPIpOBaHI/Iﬂ KOMIIETEHITUIM I10 KaTer OopHuAM
«3HAaTb», «YME€Tb», «BJIAACTH» 00ecrneynBaroT peain3anuo OCHOBHBIX IMPUHIIUIIOB KOHTPOJIA,
TaKUX KaK OOBEKTHBHOCTH U HE3aBUCUMOCTD, IMPAKTHKO-OPUCHTUPOBAHHOCTb, MCKIAUCIUILIN-

HApHOCTb.

C y4eToM 3TOro KOHTPOJIBHBIE BOIPOCH! (3a1aHus, 3a1a4yn), Bxoasmue B ®OC, mia pas-
JINYHBIX KAaTETOPUU U YPOBHEW OCBOCHUSI KOMIIETEHIIMI MOTYT UMETh CIEAYIOUIUNA BUL.

3HATH
IIpumepni:

=

Twurnsl 3aJa4 MallIMHHOT'O 06yqu1/1;1 1 KJIaCChI aAJITOPUTMOB, K HUM NIPUMCHACMBIC.

2. OcHOBHBIE HaNpaBJICHUS PA3BUTHS UCCIIEOBAHHUM B 00JIACTH CUCTEM UCKYCCTBEHHOTO

HUHTCIJICKTA.

3. Teopernyeckrue OCHOBBI AITOPUTMOB MAITUHHOTO O0yUYEHUSI.




YMETD IIpumepsnr:
IToaroToBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIUHHOTO O0Y4YEHHS.
OrneHnBaTh KA4€CTBO PELICHUH CUCTEM MAIIMHHOTO OOYyUEHHS.
3. AnanTHpoBaTh aJTOPUTMbI MAIIMHHOTO O0YYEHUS K PELICHHUIO IPAKTUYECKUX 3ajiau.

N

BJIAJETD IIpume-
phbI:
1 Merononorus pa3pabOTKu pelIeHUH MAITUHHOTO 00y4eHUsI.
2. Ilpumepbl NIpakTUUECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEIIIEKTA.

3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUI MAIIMHHOTO O0YUCHHS.

METOAUYECKHE MATEPUAJIbL, OHPEAEJAIOUNIHUE ITIPOLUELYPbI
OLNEHUBAHMS 3HAHUHW, YMEHUU U (WJIH) ONIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMYECKUX MAaTEPHANIOB, OMPEACISIONUX MPOLEAYPHI OLICHH-
BaHUs 3HAHUN, YMEHUH U (WIH) ONbITA 1E€ATEIbHOCTH

HaumenoBanue Kparkas xapakTepuCcTHKA OLEHOY- IIpeacrasiienue
OLICHOYHOI0 HOI'0 CPeICTBa OLICHOYHOI0 CPeACTBA
cpeacrsa B GoHe
Texymui KOHTPOJIb CpencTBo NpoOBEPKU OCBOEHMSI KommuiexTs! Onneros
yCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh)» KOMIIE- (3aanmii)

KommuiekT OusieTroB (MpuMepHbIi)

buner 1.

11 BaitecoBckuii kinaccugukarop. Orenka npusHakos (Gaussian, Bernoulli, Multino-
mial). EM anroputm.

1.2 Knacrepusarus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Crny4aiinsrii jiec.
2.2 Merpuueckuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuil. UnpopmannoHHbli BeMrpbIi. Omubdka kinaccudukanuu, sH-
Tponus, Kpurepuii Jxunu. [IpyHuHr.

buner 4.

41 TnoGanpubii mouck. ConywaitHenid mouck. Gridsearch. Cryuaitnoe Omyxnanue.
baiiecoBckas onTUMHU3aLUs.

4.2 Jluneiinas perpeccus. [lonmnnomuansHas perpeccus. I peOHeBast perpeccusi.

buier 5.
5.1 AdaBoost. I'pagneHTHBIH OYCTHHT PEHIAIONINX JIEPEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Merpuku KiacTepu3alium.

buner 6.
6.1. Ouenka knaccudukarun. Ipdexrusaocts o I[Tapero. Precision-Recall u ROC kpu-
Bbie. AUC.



6.2 Heiiponnsie cetu. [lepuentpon Po3en6narra. O6paTHoe pacnpocTpaHeHHE TpaIieHTa.
dynkiyn aktuBanun. Softmax.

buner 7.

7.1 Jlokanpubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. ['eHeTHyeckuit
QJITOPUTM.

7.2 MeToJ1 OOpHBIX BEKTOPOB. S pa.

Ilepeuyens J1abopaTOpHBIX padoT (IPUMepPHBbI)

O0mume pexoMeHIaLMH K J1a00pPaTOPHBIM padoTaM: Ul pa3HbIX YPOBHEH MOATOTOBKU
CTY/IEHTOB MOKHO MCIIOJIb30BaTh Pa3HyI0 MNIyOUHY peanau3aluu pemeHus. Tak, 11 CTyIeHTOB
HETEXHUYECKUX CIIEHUATbHOCTEN 3aJaHNE MOKET 3aKJIF0YaThCsl B IPUMEHEHUU T'OTOBBIX METO-
JI0B U3 OMOJIMOTEK MM 3allOJTHEHUEM MPOIYCKOB B IpOrpaMMax, e 0oJibiias 4acTh HOArOTOB-
JeHa npenozaasareneM. s CTyIeHTOB TEXHUYECKUX CIELUAIbHOCTEN 3a1aHne OyIeT 3aKIIo-
4aThCs B peasln3alluy aJIrOpUTMOB 0€3 UCIOJIb30BaHUs TOTOBBIX PELICHUH.

JIP1.1 Mertoasl pabotel ¢ Tabiuuamu B Python. Arperanus v BU3yanu3aiusi JaHHBIX.
[IpoBenenune nepBUYHOrO aHaIM3a JAHHBIX.

Llenu: u3ydenue MeTo0B paboThl ¢ JaHHBIMU B PYthOn u mpoBeneHue mepBHYHOIO aHa-
JIM3a JaHHBIX.

3amanue: 3arpy3ute naracet B pandasmaradpeiiM. BriBeanTe OCHOBHBIE MapaMeTphl Ja-
tacera. OnpenenuTe, CKOJBKO B 1aTaceTe CIydaeB OTCYTCTBUA Mpu3HakoB. Onpeaenure, CKOJb-
KO IIPU3HAKOB SIBISIOTCSA KAaTErOpUalibHbIMU. Bu3yanusupyiTe pacupeneiieHue MPU3HAKOB I10
Ki1accaM. BuzyanusupyiTe 3aBUCUMOCTb MEXY MPU3HAKAMH.

JIP1.2 Wcnonb3oBanue u cpaBHeHUE anroputMoB kinaccupukarmu: KNN, perarorue je-
PEBbs U UX aHCAMOJIH, JIOTUCTUYECKAasl perpeccusl.

[enu: npuMeHeHNe U OLIEHKa aJrOPUTMOB KJIaCCU(PHUKAIUU.

3amanue:

Pa3znenute naracer Ha oOyyaromuii ¥ BaJdUJIalMOHHBINA C COXpaHEHHEM MPOMOPIMMA Kiac-
coB. Knaccuduuupyiite Touku u3 garacera ¢ nomoinsio anroputmMoB KNN, norucruueckoit pe-
rpeccun, CART, ciyuaitnoro neca, CatBoost. [logbepure mydinme mapameTpbsl alIrOPHUTMOB
CIIOMOIIbIO BaIMJAIIMOHHOM BbIOOpKU. CpaBHHUTE BpeMs paObOThl aJITOPUTMOB U 3aBUCUMOCTH OT
npe100paboTKU JaHHbIX.

JIP1.3 Wcnonp30BaHue M OLIEHKa aJrOPUTMOB perpeccuu. Ilogbop ontumanbHbIX mapa-
METPOB PETPECCUH.

[emu: u3ydyeHue anropuTMOB PETPECCHH.

3amanue:

[IpumenuTe MeTOT IMHEHHON perpeccuu s perieHus 3a1a4u Ha gartacere. Jo0aBbTe B
JaTaceT MOJUHOMUANIbHBIE IPU3HAKU. J{00aBsiiTe MpU3HAKU MTOKA HE YBUIUTE IepeoOyueHue
Ha BaanmonHoMaaTacere. [Ipumennre rpedHeByro perpeccuto u LASSO, uro0b1 n30aBUTHCS
OT IIepeo0yUeHusI.

JIP1.4 OnTMH3alMOHHBIE 3aaud U UX pemeHus. [lonbop rumnepnapameTpoB alropuTma ¢
MTOMOIIIEI0 METOJIOB ONITUMH3AIHH

Lenu: n3yyeHne airOPUTMOB PEIICHHUS] ONTUMU3ALMOHHBIX 3a/1a4.

3ananue:

1 Ontumusupyiite IIMHY MapIIpyTa B 3a[jaue€ KOMUBOSIKEpa C TIOMOIIBIO allTOPUTMOB

hillclimb, omkura u reneTrueckoro anropur™a. BeiBeauTe MOMYUIHUBIIHICS YTh M €r0

JUTUHY.

2. OnTUMU3UpPYHTE TUTIEPTIApaMETPhl aIrOpUTMa MAITMHHOTO 00y4YeHUs: (Ha BHIOOD) C MO-

MOUIBIO CIY4aiiHOTO TOHMCKa, MOMCcKa Mo pemierke, anroputma hillclimb, renernyeckoro anro-
puT™Ma.



JIP2.1 Knaccudukanus n300pakeHuii 1 TpaHchepHoe o0ydeHue.

[enn: u3ydeHne METOI0B TITyOOKOTO 00yUeHUS 7St pabOTHI C U300pAKESHUSIMHU.

3anganue:

3arpy3uTe gaTtaceT W CO3JaiTe MTEepaTrop I MOJENIU TIyOOKOro oOydeHus. 3arpys3ure
npenoOydyennyro Ha ImageNetcseprounyro cets (AlexNet, VGG man ResNet) u mobassTe K
backbonenonHocBs3HbIi cioii st 00ydeHus. OOy4nTe HEWPOHHYIO CETh Ha, BU3yalU3UPOBAB
rpaduK (QYHKIMU MOTEPh HAa OOydYaloOUIed W BaJMJAIMOHHOW BBIOOpKE. Peanmsyiite mMomysb
MPUMEHEHHUS] HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAUECTBO 0OYUEHHsI HAa TECTOBOW BBIOOPKE.

JIP2.2 Pabora ¢ TeKCcTaMu U UX BEKTOPHBIMU MPEACTABICHUSIMHU.
[enu: nuzydyenue Mojenell BEKTOPHOTO MPEICTaBICHUS! TEKCTOB.
3anaHue:
CkauaiiTe npeioOydeHHbIe BeKTOpa AJis cioBaps. C mOMOIIbIO F000ro KiaccuukaTopa
marmmaHOoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThI U3 1aTaceTa Imo CyMme
BeKTOPOB cioB. Knaccudunupyiite Tekctsl ¢ momoiursio LSTM certu.

JIP3. 1 Ilpumenenue Q-Networks mis pemeHuns mpocThiX OKPYKEHHI.

[enm: n3ydeHne npuMeHeH s 00yICHHUS C MTOIKPEIUICHUEM [T PEIICHUH 3a/1a9 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh st pereHust okpykenus LunarLander.

[Ipouenyps! onieHUBaHUS 3HAHUM, YMEHUH, (OPMBI U OpraHU3aLUs TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yJaromuxcs

Tekymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHAsL aTTECTAlls CTYIAEHTOB BEIETCS B
COOTBETCTBUH C [I0s10KEHMEM O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEKYTOYHOM aTrTecTa-
1My 00pa3oBaTeIbHON OpraHu3aluu

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha 1Ba 6o0ka. Kaxapiil 670K BKIIIOYaeT B ce0sl M3yuyeHUe 3aKOHYEHHOTO
paznena, yactu Mogys.

Texymuii KOHTPOJIb IO MOy IO OCYIIECTBIISIETCS IO KAJICHIAPHOMY yueOHOMY TrpaduKy.
Cpoku koHTposibHBIX MeponpusaTiii (KM) un cpoku noaseneHust UToros no Mogymo oroOpaxa-
10TCA B pabouyux yuyeOHbIX IIaHax Ha cemecTp. CTYJEHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPOIPUATHS, IPELYCMOTPEHHbIE MOAYyleEM K yKa3aHHOMY CpPOKY, IOCJIE€ Y€ro MpenoaBaTeb
MPOCTaBJISIET OaJJIbHBIE OLIEHKH, HaOpaHHBIE CTYJEHTOM IO pe3yjbTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMocTu 1o Mozayio.

KoHTposbHOE MepOnpUsATHE CUNUTAETCS BBIOJIHEHHBIM, €CJIM 33 HETO CTYACHT IOJIYYHII
OLICHKY B Oajuiax He HW)X€ MHHHMAILHOW OIEHKH, YCTAaHOBJICHHON MPOrpaMMOM MOIYIs IO
JAHHOMY MEPOIPUATHIO.

CryneHThl, HE CAABIINE KOHTPOJIBHOE MEPONPUATUE B YCTAHOBJIEHHBIN CpPOK, MPOIOJI-
XKaroT paboTaTh HAJl HUIM B COOTBETCTBUE C MOPSIKOM, MPUHATHIM 00pa30BaTeIbHON OpraHusa-
UEH.

IIpomeskyTouyHasi aTrecTanus

DopMOii MPOMEKYTOUHON aTTeCTALMU IO MOIYIIIO SBIIAETCS 3a4eT.

OuenuBanne Mojyinst BeneTcsi B COOTBETCTBUU C llonokeHHMEM O TEKyleM KOHTpPOJIe
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYACHTOB 00pa30BaTEIIbHON OpraHN3aIUH.

Hanpumep, MeTOAUKA OLEHKHU N0 PEHTHHTY

CTyneHT, BBIIOJHUBIIUN BCE MPEAYCMOTPEHHBIC YUSOHBIM TUTAHOM 3aJaHMs U CIAABIIHIA
BCE KOHTPOJIbHBIE MEPONPHATHS, NOJy4aeT UTOTOBYIO OLIEHKY IT0 Monyinto 3a ceMecTp B COOT-
BETCTBHUHM CO CJICYIOLIEH IIKAJIOM:



PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hesauger

Pelitunr crynenta no Moyiio 3a ceMecTp onpesensercs Kak cymMma 0ajuioB, HOTy4YEeHHBIX UM
3a Bce 0110k Momyis, 1 0aisioB 3a IPOMEKYTOUHYIO aTTecTaluio. MakcCuMaabHOE KOJTUYECTBO
O6ayoB 3a Moaysb B ceMecTpe ycTaHaBIMBaeTcsl paBHbIM 100



