MMHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUS P®
®I'BOY BO «MHI'YIHICKUM I'OCYJIAPCTBEHHbIA YHUBEPCUTET»

NHCTUTYT HHOCTPAHHBIX A3bIKOB 1 PETUOHOBEJEHU A

COI'ZTACOBAHO YTBEPXKJIAIO
PykoBoauTens 00pa3oBaTenbHOM N.o.nupekropa
MHCcTUTyTa MHOCTPaHHBIX A3bIKOB U PErH-
HpOTrpaMMbl OHOBEJICHUS
/X.P.MepemikoBa /3.1.EBnoeBa
«21» anpens 2025r. «21» anpens 2025r.

PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI
51.0.03.02«CUCTEMbI UHCKYCCTBEHHOTI'O UHTEJIJVIEKTA»

Hamnpasnenue noarorosku (0akanaBpuar)
45.03.01 ®uyoaorus

HamnpasnenHnocTs (po¢uiih mOAroTOBKH)
«3apyoeskHass bUJa0J0rusgd. AHIJIMUCKHAN A3BIK H JJUTEPATYPA»

KBanudukaius BeIITyCKHUKA

bakajaaBp

dopma 00ydeHus
Ounasn

Marac, 2025



PabGouass mporpamma aucuurinHbl «CHUCTEMbl HUCKYCCTBEHHOTO HHTEIJIEKTa» CO-
cTaBjeHa B cooTBeTcTBUH ¢ TpeboBaHuamMu PI'OC BOno HampaBiaeHUIO NOATOTOB-
k1 45.03.01 ®unonorusi, yrBepKIAECHHOTO MPUKa30M MUHHUCTEPCTBA HAYKHU U BbIC-
mero oopazoBanus Poccuiickoit deneparuu ot 12.08.2020 1. Ne986, ¢ ydeTom
OIIOII no nanpasnenuto 45.03.01 dunonorus, npoduino «3apydexHas (uoo-
rusi. AHTTIMACKUM SI3bIK U TUTEPATYPa

[Iporpammy cocraBui:

K.II.H., CTaI)H_II/Iﬁ IperoaaBaTcib Kad)eI[DBI «I/IHd)ODMaHI/IOHHBIC CHUCTCMBI U TCXHO-

norumyllayxanosa P.A.

HporpaMMa 01106peHa Ha 3aCCaaHuNn Ka(l)ellpbl «I/IHd)ODMaI_[I/IOHHBIC CHUCTCMBI U TCX-

HOJOT'un»

IIpoTokon Ne 6 ot «03» mapra 2025 rona

[Tporpamma onoOpeHa Ha 3aceganuu MHCTUTYTa MHOCTPAHHBIX SI3BIKOB U
PETUOHOBENEHUS

[TpoTokon Ne2 ot 11.04. 2025 .

[Iporpamma onoOpeHa Y4ueOHO-METOANYECKON KOMUCCUEH
MHcTHTYyTa HHOCTPAHHBIX SI3BIKOB H PETMOHOBEICHUS

ITpoToxomn Nel ot 15. 04. 2025r.



1. [lesiu OCBOEHUSA AW CHUNIUHBI

Heabio m3ydenns qucuurinabibl.0.03.02 «CrcTeMbl HICKYCCTBEHHOTO MHTEIICKTA) SIBIISICT-

Ci (bOpMI/IpOBaHI/Ie KOMIICTCHLINH B obnactu IMPUMCHCHUA MHTCIUICKTYAJIbHBIX I/IH(I)OpMaLII/IOHHBIX
CHUCTCM IJId PCUICHU A HpO(beCCI/IOHaHLHLIX 3aja4.

3agaum QTUCHMIIJIMHBI:

— O3HAKOMHTH C COBPEMEHHBIMU OOJIACTSMHU UCCIEAOBAHUS MO0 UCKYCCTBEHHOMY MHTEIUIEKTY
U chepaMu MPUIOKEHUS IKCIIEPTHBIX CUCTEM;

— TI03HAKOMHUTH C KOHIEHIIMSIMH, COCTABIISIONIMMUA OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOT'O MHTEJIICKTA;

— M3JIOKUTh TEXHHUYECKUE TIOCTAHOBKHA OCHOBHBIX 3a]1a4, PEIIaeMbIX CUCTEMaMH UCKYCCTBEH-
HOT'O MHTEJUICKTA;

— TMO3HAKOMUTH C OCOOCHHOCTSIMH IMPAKTUYECKOTO HCITOJIb30BAHUS MHTEUICKTYAIbHBIX WH-
(hopMaITMOHHBIX CUCTEM B 001aCTH MH(OPMAITMOHHOM O€301TaCHOCTH.

2. Mecto qucunniimibl B ctpykrype OIIOII 6akanaBpuara
Hukin, k kotopomy otHocutcs auciumivia:b1.0.03.02. «CucteMbl UCKYCCTBEHHOTO MHTEN-

JICKTa»

3. Pe3y.]'leaTbl OCBOCHHUA JUCHMIIJIHUHBI (MO}]y.]'lH) «CucreMbl _MCKYCCTBEHHOI'0 HMHTEJI-

JEKTa»

[Iponiecc W3yueHUs TUCHUIUIMHBI HaIpaBieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEIYIOLIUX

komnereHiuil B coorBerctBum ¢ ®I'OC BO no nanHOMy HamnpaBJIeHUIO:

Kon mpo- HanmenoBanue Kon, HauMeHOBaHNe HHAMKATOPA JOCTUKEHUS NMPO(ecCHOHAIb-
¢eccuo- npogecCHOHAIb- HOH KOMIIeTeHIHH
HaILHOIR HOIi KOMIIeTeH-
KOMIIETEH- i
UM
CrniocobeH wuc- IIK-11.1. [Touumaer npunnu- | 3HaTh: MeToabI pa3paboTKK
IT0JIb30BATh 3HA- bl TOCTPOCHUS 1 OCHOBHBIE OPUTMHAIIBHBIX aJITOPUTMOB 1
IIK-11 HHE OCHOBHBIX

MCTOAbI CUCTEM UCKYCCTBCH- MMporpaMMHBIX pCHIeHI/Iﬁ C HUC-

METOJIOB UCKYC-

HOI'O UHTCJJICKTA U IPUMCHACT
CTBCHHOI'O HHTCJI-

IMMOJIb30BAHHUEM COBPEMCHHBIX

JeKTa B nocie/y- UX JUIs PEIICHUs 3a/1a4 Mpo- TEXHOJIOTHI

fomIei nmpogeccu- (beccroHaIbHOM IeATEIbHO-

OHAJILHOM Jesi- CTH;

TEJILHOCTH B Ka-

YeCTBE HAYYHBIX nK-11.2. Uccnenyer | Ymerb: CTaBUTh 3aJayud U
COTPYIHUKOB, HanmpaBJICHUSA  MPUMEHEHUS amanTupoBaTh METOABI U aj-
npernojapaTeneii CHCTEM HCKYCCTBEHHOTO HMH- | FOPMTMBI MAIIMHHOIO 00ydYe-
00pazoBaTeNbHBIX TEJIJICKTa HUS

OpraHu3anuii JUIS  Pa3IHYHBIX TPEIMET-

BBICITIETO 00pa3o-
BaHHUA, HHXKCHC-
POB, TEXHOJIOTOB.

HBIX00J1acTei;

IIK-11. 3.
TIJICKCBI METOJIOB | UHCTPY-

Bri6upaet kom-

MEHTAaJIbHBIX CPEICTB UCKYC-
CTBEHHOT'O MHTEJUICKTA IS
perieHus npodeccunoHaTbHBIX
3aJa4 B 3aBUCIMOCTHOT OCO-

Baanern: mocTaHOBKOU 3a1a4
10 aJanTaly UK COBEPIIECH-
CTBOBAHHUIO METOJIOB U aJIro-
PUTMOB JJIsI PEIICHUSI KOM-
IJIEKCa 3a/1a4 NMPEeIMETHON
o0ractu




OCHHOCTEH MpeaMETHOM 00JIa-
CTH.

Ob6menpodeccnonanbupie KomnereHuuu (OIIK) u mHAMKATOPBI UX TOCTHKEHMS:

OIIK-7

Nudopmaru-
OHHO-
KOMMYHHKa-
[IUOHHBIE
TEXHOJIOTHH
TSt Iipodec-
CHOHAIBLHOU
NeSITeIIbHO-
CTH

OIIK-7

CriocoOeH noHu-
MaTh TPUHITUTIBI
COBPEMEHHBIX WH-
(hopMaIMOHHBIX
TEXHOJIOTHH H HC-
[M0JI30BAaTh UX JIJIs
penieHus 3a1a4y
npodeccroHab-
HOM NeSITeIbHOCTH

OIIK-7.1. Tlpu pemiennu 3a1a4
npodeccnoHaTBLHOM JIeATEIBHO-
CTH UCTIOJIB3YET COBPEMEHHbBIE
WH()OPMAIMOHHBIC TEXHOJIOTUN
Y TIOHUMAET TPUHIIMIIBI UX pa-
OOTHI

OIIK-7.2. OpueHTHpPYSCH HA
3a7auu MPo(eCcCUOHATBHOM Jie-
SITEIILHOCTH, 00OCHOBAHHO BEI-
Oupaet coBpeMeHHbIe HHPOP-
MAaIOHHBIC TEXHOJIOTUU

OIIK-7.3. Biageer HaBbIkamu
MIPUMEHECHHSI COBPEMEHHBIX WH-
(hopMalMOHHBIX TEXHOJOTHI
JUIs pellieHus 3a1a4 npodeccu-
OHAJILHOM JIeATSIIHFHOCTH

3HATH:

- IPOILIECChI, METO/IbI ITOUCKA,
cOopa, XxpaHeHus, 00pabOTKH,
MPEIOCTaBIICHUS, PACIIPO-
CTpaHeHus1 uH(popMaLuu U
CrocoObl OCYIIECTBICHUS Ta-
KHX TIPOIIECCOB 1 METOJIOB
(MHpOpPMAIIMOHHBIEC TEXHOJIO-
TUH);

-JIOTUKY ITOCTPOEHUS U
MPUHIUIB! (PYHKIIMOHUPOBA-
HUSI COBPEMEHHBIX S3bIKOB
IPOTPAaMMHUPOBAHUS U SI3BIKOB
paloThI ¢ 6a3aMu TaHHBIX,
cpen pazpaboTku uHpopma-
IIUOHHBIX CUCTEM U TEXHOJIO-
TUH, IPUHIMIIBI pa3pabOTKH
aJITOPUTMOB U KOMITBIOTEPHBIX
IpOTpaMM;

-COBPEMEHHBIE SI3BIKH MTPO-
rpaMMHPOBAHUS H S3BIKU pa-
00THI c 6a3aMM JJaHHBIX, Cpe-
Jibl pa3paboTKu MHpOpMaIu-
OHHBIX CHCTEM U TEXHOJIOT U

YMmerb:

- BEIOMPATH SA3BIKU NPOrpaM-
MHUPOBaHMS U SA3bIKH pabOTHI €
0a3amM TaHHBIX, Cpebl pa3-
paboTKH HH(POPMAIIMOHHBIX
CHCTEM H

- IPUMEHSATh COBPEMEHHbBIE
SI3BIKY TIPOTPAMMHUPOBAHHSI
JUIs pa3pabOTKU OPUTHHAIIb-
HBIX aJITOPUTMOB U KOMITBIO-
TEPHBIX MPOTPaMM, IPUTOI-
HBIX JUIS IPAKTUYECKOI O MpH-
MEHEHHs1, BeCTU 0a3bl TaHHBIX
U MH(OpMaIMOHHBIE XPaHU-
JIMIIA, TPUMEHSTH COBPEMEH-
HbI€ IIPOTrPAMMHBIE CPEJIbI
pa3paboTKu HHPOPMALIMOH-
HBIX CUCTEM U TEXHOJOTUH;

- YUTATh KOJIbI IPOTPaMM-




HBIX TIPOAYKTOB, HAIMMCAHHBIX
HAa OCBOEHHBIX SI3bIKaX MPO-
IrpaMMUPOBaHUs, U BHOCUTh
TpeOyemble U3MEHEHUS;

- aHAJIM3UPOBATh Mpodeccu-
OHaJIbHBIE 3a/1a4H, pa3paba-
TBIBaTh noaxoxasiue UT-
pelieHus;

- CaMOCTOSITEIbHO OCBAMBATh
HOBBIC JJIs1 C€0sI COBPEMCHHBIE
S3BIKH IPOTPAMMUPOBAHUS U
A3BIKK PaOOTHI ¢ 0a3aMH JaH-
HBIX, Cpeibl. pa3pabOTKU UH-
(GhOopMaIMOHHBIX CUCTEM H
TEXHOJIOTHH.

Baapgers:

-HaBBIKAMH pa3pabOTKU OpH-
THHABHBIX AJITOPUTMOB U
KOMITBIOTEPHBIX MPOTPaMM,
MIPUTOIHBIX IS TPAKTHIECKO-
ro NPUMEHEHUS;

-HaBBIKAMH OTJIAJIKU U Te-
CTHUPOBaHUS IPOTOTHUIIOB MPO-
IPaMMHO-TEXHUYECKHX KOM-
TJIEKCOB 3a/1a4.

4. CTpyKTYypa U cofep:KaHHe AUCHUITNHBICHCTEMbl HCKYCCTBEHHOI0 HHTENIEKTA
4.1. CrpykTrypa aucuunauHbl CHCTeMbl MCKYCCTBEHHOI0 MHTEJLJIEKTA

061112151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 2 3a4ETHBIX CIAWHUIIL, 72 9acos.

n/n

HanmenoBaHnue pa3aesioB
U TeM JUCHUIJIMHBI (MO-
AyJas1)

cemecTp

Buasbl yueOHoii padoThl, BKIOYAs ca- @DopMblI TeKYLIET0 KOH-
MOCTOSITEJTBHYIO PA6OTY CTYAEHTOB M | TPOJIsl ycneBaeMocTH (1o

TPYA0eMKOCTH (B Yacax)

Helenam cemecmpa)

®opmMa NPOMEKYTOYHOMH

KonTakTHan CamocTosiTeNb-
arrecrauuu (no cemecm-
padora Hasi padoTa pam)
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BBeneHne BUCKYCCTBEH-
HBIMMHTEIIEKT HOCHOB-
HBIEMETOIBIMAIIIMHHOT O~
oOy4eHwus 17151 PabOTHI
CTaOTMYHBIMUTAHHBIMH

10

CHCTeMBITITYyOOKOT000Y-
YCHUS

OO06yuenue crioakperuie-
HUECM

Bcero

16

16

16

24

Kypcosas paboma (npo-

exm)

Iloozomosxka k sx3ameny

OO0mmas TpyI0eMKOCTh, B
gacax

IIpomesxyTouHas aTTe-

dopma

72 116 | 16 | 16 24 3
aqer

3a4eT ¢ OLEHKOM

DK3aMeH

4.2. Conep:xaHue THCHMILIMHBI (MOAYJIs1)CHCTEMbl HCKYCCTBEHHOI0 MHTEJLIEKTA

Ne ni/m | HammeHoBaHue MOYJisl, COiep:KaHue Yacel
1 «BBeeHHEe B HCKYCCTBEHHbIIl HHTEIJIEKT H OCHOBHbIE MEeTOAbI MAIIIMH-
HOro 00y4YeHus Jisi padoThl ¢ TAOTUYHBIMH JTAHHBIMU
Jexkuun 8
1.1-1.5 | [OnmuoHanbHO: MaTeMAaTHYECKHH JHMKOE3 MO 3JeMEHTaM MaTeMaTHue- 8

CKOM CTaTUCTUKH, JIMHEHHOU anreOphl 1 MaTeMaTHYeCKOTO aHAIN3A. |
OcHOBHBIE 3a7]aud CHUCTEM HMCKYCCTBEHHOTO HMHTeJulekTa. Kmaccuduka-
1usl, KjlacTepusanusi, perpeccusi. TUnel MalllMHHOTO OOYYEHHUS: C yuuTe-
aeMm, 0e3 y4uTens, C YaCTHYHBIM MPHUBJICYECHUEM YUUTENsI, 00OydeHHe C
MOJIKPEIIJICHUEM.

Knaccudukanus Ha npumepe anroputma K-ommkaiiimux coceneid (KNN)
[OnmmonansHO:BRICTPBI  TIOWCK  OMmKaWmmx cocenei.]. MeTpuku
OlIEHKM Kiaccuukanuu: nmoiaHota, Tounocts, Fl, ROC, AUC. Banuna-
[IMOHHAs1 U TecToBas BeIOOpKA. Kpocc-Banmmmanms. Pabora ¢ xareropu-
ATBHBIMU TIPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 - koo dumnm-
eHT JeTepMuHanuu. JInHeitHas perpeccusi, MOJTUHOMHUAIbHAS PErPeCCHsl.
[TepeoOyuenne u perymspusaius, rpedHeBas perpeccusi, LASSO, Elas-
ticNet.

Jluneiinbie Momenu mis kinaccudukanuu. [leprienTpoH, JorucTUYecKas
perpeccusi, IOJTHOCBSI3HbIE HEUPOHHBIE CETH, CTOXACTUYECKUM IPaJIuEHT-
HBI CIOYCK W oOpaTHOE paclnpocTpaHeHue TpaaueHTa. Perymspuzanus
JTUHEWHBIX MOJIeJIeH Ki1acCu(UKAIUUY.

Knacrepusanus, kK-means, k-means++, DBSCAN, ariomepaTuBHas Kja-
crepu3anusi. MeTpuKH OLEHKH KJlacTepu3aluu.

ANTOpUTMBI, OCHOBaHHbIE Ha MPUMEHEHMH pPEeUIaroIuX JaepeBbeB. Kpu-
TEpUU pa3feieHus y3Ja: MH(POPMAIMOHHBIA BBIMTPHILI, KpuTepuid J[Ku-
HU. AHCaMOJIM PENIaloIINX JEPEBHEB: CIYIANHBIN JIeC, TPaIueHTHBIN OY-




CTHHT.

Meton onopHbix BekTopoB. IIpsimas u obpaTtHas 3amaua. OnpeneneHue
OIIOPHBIX BEKTOPOB. fIIEPHBIN TPIOK.

HauBHnblii 6aiiecoBckuii kiaaccudukaTop. MeToapl OLIGHKH pacipeere-
HUS IPU3HAKOB. EM-aJiropuT™M Ha IpuUMeEpe CMECH rayCCUaH.

Mertoabl Oe3rpaJueHTHON ONTUMH3AIMK: ClOydaiHbii mouck, hillclimb,
OTKHT, TCHETHYECKUI aJITOPUTM.

JlaGopaTopHblie padoThbI 6
JIP1.1 | Meroasl paboTsl ¢ Tabnuiamu B Python. Arperanus u Bu3yanuzarus 2
naHHbIX. [IpoBeieHne NepBUYHOrO aHaIn3a JaHHBIX.
JIP1.2 | cronb30BaHKME U CPaBHEHHE aaropuTMOB Kiaccudukanuu: kNN, 2
pelaronye AepeBbesi U X aHCaMOJIN, IOTUCTHYECKAs PErpecCHsl.
JIP1.3 | Mcnonp30BaHKWe M OIICHKA arOPUTMOB perpeccuu. Ilombop ontrmanb- 1
HBIX
apaMeTPOB PErPECCHH
JIP1.4 | OntuMu3anuoHHbIe 3aaud U uX peweHus. [lonbop rumepmnapamerpos 1
JITOPUTMA C MIOMOIIBIO METO/I0B ONITHMHU3ALIHH.
IIpakTuKa 8
I1P1.1 | IIporpaMMHO-aIrOpUTMHYECKOE OCBOCHHE MaTepuaa 8
CamocrosiTesibHas padoTa 10
CP1.1 | IIpopaboTtka yueOHOr0O MaTepuaa JCKIUl 2
CP1.2 | IloaroroBka Kk 1a60OpaTOpHBIM paboTaMm 4
CP1.3 | IloaroroBka K pyO€KHOMY KOHTPOJIIO 2
CP1.4 | JIpyrue Bubl CaMOCTOSTEILHON PabOThI 2
2 Jleknumn 4
2.1- Heiiponnsie cetn. yHKIMM OMIMOKK HEHPOHHBIX ceTell 1 00yueHue ¢ 4
2.3 IIOMOIIBI0 OOpaTHOTO pacrpocTpaHeHus rpaaueHTa. [lonsTue 03Tya M
AIOXH.
PaboTa ¢ u300pakeHUs MU C TIOMOIIBI0 HEHPOHHBIX ceTel. CBepTOUHbIE
HelipoHHbIe ceTu. Onepanuu cBepToK, max-pooling. Ilonynsipueie apxu-
TEKTYpbI CBEpTOUHBIX HelipoHHBIX ceTeil: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpaucheproe oOyueHue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHpOHHBIX ceTeil. BekTopHble npeacraBineHus st Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppenthsie Heliponnsie ceti, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTopHbie paboThl 6
JIP2.1 | Knaccuduxkarms nzobpaxkenuil u TpanchepHoe o0yueHue. 3
JIP2.2 | PabGoTa ¢ TeKCcTaMH M X BEKTOPHBIMHU MPEACTABICHUSMHU TEKCTOB. 3
IIpakTuka 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOECHUE 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 BUJbI CAMOCTOSITEILHON pabOThI 2
«O0y4eHue ¢ MoJAKperICHUEM
3 Jexuun 4
3.1- [ToHsiTHs areHTa, cpebl, COCTOSAHMS, NEUCTBUM U Harpaabl. yHKIUA
3.2 neHHoctu coctostHUs (Valuefunction) m QyHkIus kadecTBa ACHCTBUA 4

(Qfuntion).




OnTtuMuzanust CTpaTeruu ¢ MOMOUIbI0 MAaKCUMH3AIMK (PYHKIUI IIEHHO-
CTH ¥ KadecTBa. Q-o0ydeHme.
I'ny6okoe oOyduenue ¢ noakperieaneM. Deep Q-Networks, Actor-critic.
Jns yposust skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie paboThl 4
JIP3.1 | Ilpumenenne Q-Networks mist pereHust IpOCTHIX OKPY/KEHHIA. 4
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepUaIa 4
3.1
CamocTtosTenpHas pabora 6
CP3.1 | [IpopaboTka yueOHOr0o MaTepuana JCKIHi 2
CP3.2 | [loaroroBka K 1abOpaTOpHBIM paboTaM 2
CP3.3 | [loaroroBka K pyOexHOMY KOHTPOJIIO 1
CP3.4 | JIpyrue Buabl CaMOCTOSITEIBHOM pabOTHI 1

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
B npornecce npenoaaBanust Moyl HCTIONB3YIOTCS CIEIYIONIME METO/IbI, CPEACTBA U OOHOB-
JsieMoe MPH He0OXOAMMOCTH IPOTpaMMHOE o0ecTiedeHre NHPOPMALMOHHBIX TEXHOIOTHH:
— e-mail npenogaBarerns;
— DJIEKTPOHHBIE YU4eOHO-METOIMYECKHUE MAaTepPHalbl Uil 00ECTICYeHHS CaMOCTOSITEIbHON pado-
ThI CTY/ICHTOB;
— CHHCOK CalTOB B ceTH «HTepHET» /IS MOUCKa HAyYHO-TEXHUYECKOW WH(POPMAIUHU TI0 pa3-
JieNiaM JUCHUILTAHBL,
—  MaKeThl MPUKIATHBIX IPOTrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOIHUYECKOE ODecneYeHHe CaMOCTOATeIbHOI PadoThl cTyAeHTOB. OeHoy-
HbIe CPEeJCTBA /IUISl TEKYIIEro KOHTPOJIS YCIeBaeMOCTH,TPOMEKYTOYHOI aTTeCTAINU MO UTO-
ramM OCBOEHHSI THCIUILINHBI.

Jlns obecriedeHus: caMOCTOATENbHOM PaboThI CTyIeHTOB 10 Momyimio chopMUpOBaH METOAUYECKHUNA
KOMIIJICKC, BKIFOYAIOIIUIA

B ce0s creayronre yaeOHO-METOINYECKUEe MaTePHAITBI:

1. Ilporpamma kypca.

2. Y4eOHUKH U ydeOHbIE TOCOOUS.

3. Cnmcok azfipecoB caiiToB B MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «HTepHeT» (nanee

— ceTb «HTEpHETY), coepKalUX aKTyalbHYI0 HH(pOpMaLHIO 1o 6s1okam Moyss.
bubnuorpaguueckne ccblIku Ha ydeOHbIE U3/1aHUs, BXOISIIUE B METOAUYECKUH KOMILJIEKC, IPUBEIE-
HBI B TIEpEYHE OCHOBHOMN U JIOTIOJTHUTEIBHOM yueOHOM TUTEpaTypbl, HEOOX0AUMOM A1t OCBOCHUS Mo-
nyns (pasznen 7).

K nononHuTENnbHBIM MaTepHazaM Tak)ke OTHOCUTCS NepedeHb pecypcoB ceTH «VHTepHeT», peKOMEH-
JyeMBIX JJIsS CAMOCTOSITETbHOU paboThI ipu ocBoeHnH Moy (pasznen 7). CTyIeHTHI OJTydatoT J0-
CTYH K YKa3aHHBIM MaTepuajiaM Ha IEpBOM 3aHATHH 110 Moayiio.

7. Y4eOHO-MeTOAMYECKOE W MATEPHAILHO-TEXHHMYECKOe olecrevyeHue TUCIHUILIU-
HbI(MOY.JIs1)

7.1. Y4eOHas muTeparypa:

OcHoBHasi TUTepaTypa Mo MOAY.JII0

1 MammnHoe o0yueHue. Hayka 1 HCKYCCTBO MOCTPOEHUS AITOPUTMOB, KOTOPbIE U3BJICKAIOT
3HaHuA u3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.

2. TI'myGokoe oOyuenue. [Torpyxkenue B Mup HelipoHHBIX ceTeil Hukomenko Cepreit Urope-
Buy, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue c nogkperiearem / Carron Puuapn C, bapro Duapro I'., JIMK Ilpecc, 2020.



JonmosiHUTEIbHBIE Y4eOHbIe MATEPHAJbI

1. OcHOBBI HCKYCCTBEHHOT'O UHTEIIIEKTa : yueOHoe nmocobue / E.B.boposckas, H. A. JlaBbiioBa.
4-¢ u3n.,onekTpoH. — M.: JIaboparopus 3nanwmii, 2020. 130 c.

o

HckyccTBeHHBIN MHTEIUIEKT ¢ pumepamu Ha Python. [ixommlIpatuk. Bunbsime. 2019.

3. Ipuxmagnoe mammuHOE 00yucHHe ¢ momornpio Scikit-Learn, Keras u TensorFlow: xonmern-
[[UH, HHCTPYMEHTHI U TEXHHUKH JUIS CO3JIaHMsI MHTEUICKTYalIbHBIX CUCTEM , 2-¢ u3naanue. JKe-

poHOpenbeH. Jnanektuka-Bunbsame. 2020.

o s

kyH. Anerinaa PRO. 2021.

Xenpuk bpunk, J[xo3ed Puuapae, Mapk ®esepond «Mamuaaoe obyuenuey, [Turep 2017.
Kak yuutcst mammna: PeBomroninst B 006J1aCTi HEHPOHHBIX CeTel U TiTy0oKoro ooydyenus. SAu Jle-

6. I'pokaem riyookoe oOyuenue. Duapro Tpack. [Turep. 2019.

~

8. https://spinningup.openai.com/en/latest/
7.2. UnuTepHeT-pecypehbl

O6yuenue ¢ noakperuieanem Ha PyTorch. Coopuuk perentos. FOcu Jlro. JIMK Tlpecc. 2020.

Ha3Banue pecypca

Cebuika/nocryn

DnekTpoHHas 6uOMoTeka oHnaiH «EquHoe OKHO K 00-
pa3oBaTeNbHBIM pecypcamy

http://window.edu.ru

«O0pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

®denepanbHbI 00pa30BaTENbHBIN TOPTAI: YIPEIKICHHS,
nporpammsl, crannaptel, BY3b1, Tectel EI'D, THA

http://www.edu.ru

denepanbHbIi HEHTP HHOOPMAITIOHHO-
oOpazoBatenbHbIX pecypcoB (PIINOP)

http://fcior.edu.ru

Pycckas BupTyanbHast OnbaroTeka

http://rvb.ru

KaOunet pycckoro si3blka U TUTEpaTyphl

http://ruslit.ioso.ru

HannoHanpHBIM KOPITYC pPyCCKOTO SI3bIKa

http://ruscorpora.ru

Hayunas snextponnas oubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbnuoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru

DnexTpoHHO-0nbnnoTreyHas cucrema Murl'y

https://lib.inggu.ru/

NupopmannonHo-npasosas cuctema «I"apanT»

CereBas BepcHsi, IOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

7.3. IlporpammHoe obecnieyeHue:

YHI/IBCpCI/ITCT obecrneueH CJICAYIOMIUM KOMIIJICKTOM JIMIICH3UOHHOT'O ITPOrpaMMHOT'0

o0ecrieueHusl.

1. JIuueH3uoHHOE MporpaMMHOe obecrieueHue, ucnosb3yemoe B Marl'Y:
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.MicrosoftOffice 2007, 2010, 2016

1.4. TIporpammusiii kommuiekc MMUC “Buszyanpnas Ctyaus TectupoBanus™

1.5. IIporpammusit kommnexke MMUC "TTJTAHBI"

1.6. ITporpammaerii kommieke MMUC "3JIEKTPOHHBIE BEIOMOCTH"
1.7. ITporpammusiii kommnexke MMUC "BEJIOMOCTH OHJIAH"

1.8. ITporpammusrit kommieke MMUC «PI1J] OHJIAMH»

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


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

2. INTERNET-uenTp cBoOOIHOTO JOCTYMNA MPH YUTAILHOM 3aj1e OUOINOTEKH.

7.4. MartepunanbHO-TeXHHYeCKoe o0ecnevyeHue
Onucanue MaTepuAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOMIJISI M3YyYeHUSI MOTYJIsI

[lepeyeHp MaTepUATLHO-TEXHUIECKOTO obecnieueHuss Momys

Ne /i | Bup 3austuit

Bun n HaumeHoBaHUE 000PYyI0BaHUS

1 [JlexumoHHBIE
3aHATUSA

Aynuropuu ¢ MyJIbTUMEIUUHBIMU CPEICTBAMU, CPEICTBAMU 3BYKO-

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

HUS JJI IPOBEJCHUS ayAUTOPHBIX 3aHATHIA, 000py10BaHHBIE YUeOHOM
oud

2 |Jlaboparop-
HbIE pabOTHI

KoMIbproTepHsIi K1acc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEICTB, M103BO-
JSIOIIMX KaKIOMY CTYJEHTY pa3padarbIBaTh IPOrpaMMHBIE peayin3a-
IIUM [TPAKTUYECKHX 3334 B XO/I€ BBIIIOJIHEHUS J1a00PaTOPHBIX paboT

3 |CamocrosTeib-
Hasi paboTa

bubnuoreka, umeroriasi pabodrie Mecrta ajsi CTYIAEHTOB. AyTUTOpUH,
OCHAIIICHHBIE KOMITBIOTEPAMH C JIOCTYIOM K ceTu «HTepHeT»

4 (IIpakTuka

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




IIpunoxenue

®OH/J ONEHOYHbBIX CPEACTB JNCIIUITJINHbI
51.0.03.02 CUCTEMbBI HCKYCCTBEHHOT'O HHTEJIVIEKTA

Hanpasienue noaroToBku
45.03.01 ®duaoaorus

Hanpasnennocts
«3apyoeskHass dUja0J0rugd. AHIJIMHCKHAN A3BIK H JJUTEPATYPA»

KBanudukaims BeITyCKHIKA
bakanaep

®opma 00yueHus
Ounasn



OHI/ICAHI/IEMHOKA?.ATEJIEI‘/'I N KPUTEPUEB OIIEHUBAHUSA
KOMIIETEHIIUU HA PA3JIMYHbBIX OTAITAX UX ®POPMUPOBAHUA,
OIIMCAHUME HIKAJI OHEHUBAHUA

®ounn onenounbIx cpeacts (POC) nmpeaycMaTpuBaeT cieayoliee:

— OIHCaHue KOMIUIEKCa MoKa3aTeeil — IECKpUITOPOB OCBOECHUSI KOMIIETEHIIUM B BUJIE PE3YJlb-
TaTOB 00Y4YEHHsI, KOTOPbIE CTYIEHT MOXKET MPOIEMOHCTPUPOBATH

— (tabnuua 1). ns KOHTPOJS JOCTUKEHUS KAXKA0T0 U3 HUX MPEIYyCMOTPEHBI OLIEHOYHbBIE CPE/I-
CTBa B BUJI€ BOIIPOCOB, 3a/IaHUM U T.11.;

— o00o03HaUYeHHE KpUTEepHeB — IPABIII IPUHATHS PEILICHUS IO OIICHKE JOCTUTHYTHIX Pe3yJbTa-
TOB 00y4YeHUsI U CPOPMUPOBAHHOCTH KOMIETEHIIUH.

Hanpuwmep, B kauecTBe mkanbl orieHnBanus npuauMaetcst 100-6anpHas cucrtema ¢ BblIelIeHUEM

(rpagarueii) OLEHOK:

Pelitunr | Ounenka Ha 3ayere
85-100
71-84 3aueTr
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJIU UHBIE MATEPHAJIBI,
HEOBXOJMMBIE J1J151 OEHKW 3HAHW, YMEHWI 1 (MJTA) OTIBITA
JNESTEJLHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS

KOMIETEHILUI B MPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI

MPOTPAMMBI

BbimyckHMK, OCBOMBIIMIA 00pa3oBaTelbHYI0 MpOrpaMMy, JIOJDKEH 00J1a1aTh
npodeccnoHaTbHBIMU KOMITETEHIIUSIMU 110 TEMaTHYECKUM MOJIYJISIM ITPOrPaMMBbI:

Kon HanmenoBanue PesynbTarsl 00yueHus
TEMAaTUYECKOTr0
MOJTyJIs
Beenenue B nckyc- 3HaHus:
CTBCHHBIN MHTEIUIEKT |- TEOPETHYECKUE OCHOBBI aHATIM3A JAHHBIX U MAIIHHHOTO
U OCHOBHBIE METO/IbI o0y4eHus;
MAIIMHHOTO 00y4eHIsT |~  crieluuka pabOThI AITOPUTMOB MAIIMHHOTO O0YYEHHS..
TSt pabOoTHI ¢ Tao- VYMeHHUs:
JIMYHBIMA TaHHBIMU - TIPUMEHEHHE METOJ0B MAIIMHHOIO 00y4YeHUs, HOATOTOBKA

JAHHBIX U UHTEPIIPETALMS PE3YIbTaTOB.

HaBbIkHU (ONBIT AeSITEJIbHOCTH):

- HMHTEpeCcyeTcs HOBBIMHU TPEHIaMH B CBOEH mpodeccuo-
HaJLHOM OTPACIIH, pACCMaTPUBACT UX C TOUKH 3PEHUS
MIPUMEHEHUS B CBOEH JI€ATENBbHOCTH;

- OIICHUBAET MPUMEHUMOCTH AJITOPUTMOB, BO3MOKHBIEPHC-
KU ¥ TIOCIICACTBUS OIIMOOK, HAXOAHUT ONTUMAIILHBIEPEIIIe-
HUS 7151 pabovnx 3a1a4




CucreMsl TITyOOKOTO 3HaHuA:

oOy4deHus - NPUHLHUIBI 00yYEeHUs ¥ IPUMEHEHUsI HeHPOHHBIX CeTeH.

- apXHTEKTYPHI IITYOOKHX HEUPOHHBIX CETEH, TPUMEHSIEMBIX
B PEILICHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUMN U TEKCTOB;

Ymenus:

- HACTpoiiKa He0OXOAUMOTO OKPYKEHUS JUIst paboThI ¢
HEHPOHHBIMU CETSIMHU.

- [pHUMEHEHHE U 1000y4eHHnenpeao0ydeHHbIX
HEHPOHHBIX CETeH U3 TOCTYMHBIX OUOINOTEK

HaBbIkH (ONBIT J€eSITEJILHOCTH):

- BJIaJI€ET HaBBIKOM MPOBEACHHUS ITOJHOTO KA
BBIYHUCIIUTENILHOTO SKCIIEPUMEHTA, OTPAXKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOTYYCHUS PE3YIbTaTOB B OTYETAX
U JOKYMEHTAlUH;

- BIIaJICeT HABBIKOM HCIOJIb30BAHUSA CYIIECTBYIOIIUX MPO-
IpPaMMHBIX OMOIMOTEK U MOJIeNel, CO3/1aHus IPOTPaMM-
HBIX peanu3aluil TTy0OKUX HEUPOHHBIX CeTei

OO0yuenue ¢ 3HaHuA:

MOAKPEIUICHHUEM - TEOPETUYECKHE OCHOBBI M AJITOPUTMBI OOYUEHHS C MO/I-
KpEIUICHUEM;

- TpUMEHEHHe 00YYEeHHS C TOJKPETUICHUEM JIs TIPaKTHYe-
CKHX 3a/1ay.

Ymenus:

- BBIOOp U peanu3aliys alrOpuTMOB 00yUeHUs C TOJKPE-
JIEHUEM C YY€TOM clielu(DUKH 3a1a4u

- aJanTanus ¥ HacTpOHKa alropuTMOB OOyUYEHHS C MOJ-
KpEIUIEHUEM I10J] OIPEEIIEHHYIO Cpeny.

HaBbIkHu (ONBIT AeSITEJILHOCTH):

- WHTEpecyeTcs HOBBIMHU TpEHAaMH B CBOEH mpodeccuo-
HaJIbHOM OTpaciy, paCCMaTPUBAET UX C TOUKHU 3PEHUS
MIPUMEHEHUS B CBOCH JIeITELHOCTH;

- BJIAJEET HaBBIKOM HMCIOJIb30BaHUs CYIIECTBYIOIIMX MPO-
TPaMMHBIX OMOJIMOTEK U MOJCIICH, CO3JJTaHUsI TTPOTPaMM-
HBIX peanu3aliii Ha OCHOBE aJrOPUTMOB OOyUEHUS C
MTOAKPETUICHHEM

CpencTBa Il OLEHKH PA3NUYHBIX YpOBHEH (HOPMUPOBAHMS KOMIIETSHIIMN MO KaTeropusMm
«3HATh», KYMETb», «BIAJETh» 00ECHEUNBAIOT PEANTU3aII0 OCHOBHBIX MPUHIUIIOB KOHTPOJIS, Ta-
KHX KaKk OOBEKTHBHOCTh M HE3aBUCHMOCTb, MPAKTUKO-OPUEHTHPOBAHHOCTH, MEKIUCIUTUTHHAP-
HOCTb.

C ydeToMm 3TOTO KOHTPOIBHBIE BOIIPOCH (3a1aHus, 3aqaun), Bxoasamue B POC, misg pas-
JINYHBIX KAaTETOPUW U YPOBHENW OCBOCHHSI KOMIIETEHIIMI MOTYT UMETh CIEAYIOIIUNA BUL.

3HATD Ilpu-
Mepbl:
Tunel 3aa4 MallluMHHOI'O 06y‘~ICHI/I$I " KJIaCChI aAJITOPUTMOB, K HUM NIPUMCHACMBIC.
2. OcCHOBHBbIE HaNPaBJICHUS PA3BUTHS UCCIIEIOBAHHM B 00JIACTH CUCTEM UCKYCCTBEHHOI'O MH-
TEJUIEKTA.
3. Teopernyeckre OCHOBBI AITOPUTMOB MAITMHHOTO O0yUYEHHUSI.

=



YMETD IIpumepsnr:
IToaroToBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIUHHOTO O0Y4YEHHS.
OnenuBaTh KaueCTBO PELIEHUM CUCTEM MAIIMHHOIO O0yUYEHHUSI.
3. AnanTHpoBaTh aJTOPUTMbI MAIIMHHOIO OOYYEHHS K PELICHUIO IPAKTUUECKUX 3a/a4.

N

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

3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUH MAITMHHOTO O0YUeHHS.

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

[Tpumepsl (MakeThl) METOAMUYECKUX MAaTEpPHANIOB, OMPEACISIONIUX IMPOLETYPhl 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 Metpuueckuii kiaaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuil. UnpopmannoHHbli BeIMrpbIi. Omubdka kiaccudukanmu, sH-
Tponus, Kpurepuit Jxunu. [IpyHuHr.

buner 4.

41 Tnobanpubiii mouck. CoywaitHenid mouck. Gridsearch. CmyuaitHoe Omyxna-
Hue.baiiecoBckas onTuMH3anus.

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

buier 5.
5.1 AdaBoost. I'paineHTHBIHOYCTHHT PEIIAIOIINX ICPCBBEB.
5.2 Knacrepusanus. AgglomerativeClustering. Merpuku KiacTepu3alium.

buner 6.
6.1. Ouenka knaccudukarmu. IpdextuBHocTs o [Tapero. Precision-
RecalluROCxpusbie. AUC.



6.2 Heiiponnsie ceru. [leprentponPo3enbnarra. OO6paTHOE pacpoCTpaHEHUE TPATUCHTA.
®dyuknuu aktuBammy. 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 Pa3HYIO MIYOUHY peanu3aluy pemeHus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEHUATbHOCTEN 3aJaHNE MOKET 3aKJIF0YaThCsl B IPUMEHEHUU T'OTOBBIX METO-
JI0B U3 OMOJIMOTEK MM 3allOJTHEHUEM MPOIYCKOB B IpOrpaMMax, e 0oJibiias 4acTh HOArOTOB-
JeHa npenozasareneM. s CTyIeHTOB TEXHUYECKUX CIELUAIbHOCTEN 3aaHne OyaeT 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: u3ydenne MeTo0B paboThl ¢ JaHHBIMU B PYthOn u mpoBeneHue nmepBHYHOIO aHa-
JIM3a JaHHBIX.

3amanue: 3arpy3ute naracet B pandasmaradpeiiM. BriBeanTe OCHOBHBIE MapaMeTphl Ja-
tacera. OnpenenuTe, CKOJBKO B 1aTaceTe CIydaeB OTCYTCTBUA Mpu3HakoB. Onpeaenure, CKOJb-
KO IPHU3HAKOB SIBJIAIOTCS KaTeropualibHbIMU. Busyanusupyite pacnpeiesneHue MPU3HAKOB IO
Ki1accaM. BuzyanusupyiTe 3aBUCUMOCTb MEXY MPU3HAKAMH.

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

[enu: mpuMeHeHre 1 OIIEHKa aJTOPUTMOB KJIacCU(DUKAIUH.

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
CIIOMOLIbIOBANINUAIIMOHHOM BbIOOpKU. CpaBHUTE BpeMs pabOThl aIrOPUTMOB U 3aBUCUMOCTH OT
pe100paboOTKU JaHHbIX.

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

[emm: u3ydeHue anropuTMOB PETPECCHH.

3amanue:

[IpumenuTe MeTo 1 TMHEWHOM perpeccuu JUls pelieHus 3a1a4u Ha qatacere. Jlo6aBbTe B
JaTaceT MOJUHOMUANIbHBIE IPU3HAKU. J{00aBsiiTe MpU3HAKU MTOKA HE YBUIUTE IepeoOyueHue
Ha BaaanmonHoMaaTacere. [Ipumennure rpedHeByro perpeccuto u LASSO, uro0b1 n30aBUTHCS
OT IIepeo0yUeHusI.

JIP1.4 OnTUMHU3aIMOHHBIE 331a4K U UX perreHus. [Iog6op runepnapaMeTpoB aropuTMa ¢
MIOMOIIBIO METO/IOB OMITUMH3AIIUH

Llenu: u3ydeHne alropuTMOB PEIICHUS ONITUMU3AIIMOHHBIX 33/1a4.

3ananue:

1 OnTuMU3UpYHTE JTHHY MapiipyTa B 3a7a4e KOMHBOSDKEPA C TIOMOIIIBIO AITOPUTMOB

hillclimb, omkura u renerTrueckoro anropur™a. BeiBenuTe MONTYYHUBIIHIACS YTh K €TI0

TUTHHY.

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

MOUIBIO CIY4ailHOTO TOHMCKa, MOMCcKa Mo pemierke, anroputma hillclimb, renernyeckoro anro-
pHUTMa.



JIP2.1 Knaccudukanus n3o0pakeHuid 1 TpanchepHoe 00yUueHue.

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

3anganue:

3arpy3uTe gaTtaceT W CO3JaiTe MTEepaTrop I MOJENIU TIyOOKOro oOydeHus. 3arpys3ure
npenoOydennyro Ha ImageNetcseprounyro cets (AlexNet, VGG mam 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 0OYUEHUs HAa TECTOBOM BHIOOPKE.

JIP2.2 Pabora ¢ TeKCcTaMu U UX BEKTOPHBIMU MPEACTABICHUSIMHU.
[enu: nuzydyenue Mojenell BEKTOPHOTO MPEICTaBICHUS! TEKCTOB.
3anaHue:
CkauaiiTe npeioOydeHHbIe BeKTOpa is cioBaps. C MOMOIIbIO JIF000T0 KiacCupuKaTopa
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 pereHus okpykenus LunarLander.

[Ipouenyps! onieHMBaHUS 3HAHUM, YMEHUH, (OPMBI U OpraHU3alUsl TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yJarouxcs

Texymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAsL aTTECTAlUsl CTYyI€HTOB BEIETCA 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 Moyns.

Texymuii KOHTPOJIb IO MOy IO OCYIIECTBIISIETCS IO KAJICHIAPHOMY yueOHOMY TrpaduKy.
Cpoku koHTposibHBIX MeponpusaTiii (KM) n cpoku noaseneHust uToros no Moyt orodpaxka-
10TCA B pabouyux yuyeOHbIX IIaHax Ha cemecTp. CTYJEHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEpPOIPUATHS, NPEAYCMOTPEHHbIE MOAYIEM K YKa3aHHOMY CPOKY, IOCJIE€ Y€ro MpernoaBaTellb
MPOCTaBJISIET OaJlJIbHBIE OLIEHKH, HaOpaHHBIE CTYJIEHTOM IO pe3yJbTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMocTu 1o Mozayio.

KoHTposbHOE MepOnpUsATHE CUNUTAETCS BBIOJIHEHHBIM, €CJIM 33 HETO CTYACHT IOJIYYHII
OLIEHKY B OajyiaXx He HI)Ke MUHHMAJbHOM OLIEHKH, YCTaHOBJIGHHOW MpPOrpamMMoOil MOAYNs IO
JAHHOMY MEPOIPUATHIO.

CryneHThl, HE CAABIINE KOHTPOJIBHOE MEPONPUATHE B YCTAHOBJIEHHBIN CPOK, MPOAOJI-
XKaroT paboTaTh HAJl HUIM B COOTBETCTBUE C MOPSIKOM, MPUHATHIM 00pa30BaTeIbHON OpraHusa-
UEH.

IIpomeskyTouyHasi aTrecTanus

DopMOi1 MPOMEKYTOUHOM aTTECTALMU 110 MOIyIIIO ABIIAETCS 3a4eT.

OuenuBanne Mojyisi BeneTcsi B COOTBETCTBUU C [lonokeHMEM O TeKyleM KOHTpPOJIe
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYAEHTOB 00pa30BaTEIbHON OpraHn3aIiH.

Hanpumep, MeTOAUKA OLIEHKH 10 PEHTHHTY

CryneHT, BBIOJHUBIINN BCE MPEAYCMOTPEHHBIE YUEOHBIM TUIAHOM 33JJaHUS U CIABIIUN
BCE KOHTPOJIBHBIE MEPONPHUATHS, IIOJy4aeT UTOIOBYIO OLICHKY IT0 Moaymto 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 Mopyis, 1 0aiyioB 3a IPOMEKYTOUHYIO aTTecTaliio. MakCuMaabHOE KOJTUYECTBO
O6ayoB 3a Moaysb B ceMecTpe ycTaHaBIMBaeTcsl paBHbIM 100



