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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJIMHbBI

LlenssiMH OCBOEGHHSI IUCLMIUIMHBI SIBISICTCA HM3Y4YeHHE 0a30BBIX MoJesiell HEHpOHHBIX CeTed, METOAOB W
ITOPUTMOB MX UCTIONB30BaHUS JJIsl PEIICHHs IPOCTEHINIX 3a]]a4 ¢ IPUBJIEYCHUEM TOTOBBIX OnbimmoTek Ha Python.

1.2. YYEBHBIE 3AIAYU U CHUTIJINHBbI

OCBOCHUE CTYJICHTAMH TEOPUHU W MPAKTUKU WCIOJIH30BAHHS HEHPOHHBIX CETEH A pPelIeHUS MPaKTUIeCKUX
3a/1a49 aHAIM3a N300paKCHII W aHaIN3a TAOJIMIHBIX TaHHBIX.

1.3. MECTO JUCHMIUIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

wuxn (pazmen) OITOIT BO: | b1.0

1.3.1. Jucyunnuna "Cucmemvl ucKyccmeeHHo20 unmeiiekma'" onupaemcs Ha ciedyioujue 1emMeHmbl
OIlIOIl BO:

Teopus BeposATHOCTEN U MaTEMaTUUECKasi CTATUCTUKA

Jluneiinas anre6pa

WudopmaTrika 110 HaIpaBJICHUSIM MO OTOBKH

1.3.2. Hucyunauna "Cucmemsl uckyccmeennozo unmennekma' evicmynaem Onopou OJisl Cle0yroujux
SNIeMEHMO8:

[MoxroToBka K mpoIeype 3aliuThl U 3alUTa BEITYCKHOW KBATM(UKAIIMOHHON paOOThI

Hpe,[[I[I/IHJ'IOMHaﬂ MMpaKTHUKa

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIMIIJINHBI:

IIK-7.1: Hcnonv3yem 3HAHUE OCHOBHLIX Memo008 UCKYCCMBEHHO20 UHMeELIeKma 6 Nociedyoujel
npogheccuoHanIbHOU 0esmerbHOCHU

3HATB:

YIJOBeHL 1 | Tunsr 3aga4 MalllMHHOI'O O6y‘lCHI/I$I 1 IPUMCHSICMBIC K HUM KJIACChI aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HAIIPABJICHUSI PA3BUTHS HCCIICOBAaHUI B 00IACTH CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA

YPOBeHL 3 TCOPETUYCCKUC OCHOBLI AJITOPUTMOB MAIIIMHHOTO 06y‘IeHI/I}1

YMeTs:

YPOBCHB 1 |moAroTOBHUTH AaHHBIE K MCIIOJIH30BAHUIO aJIropurMa MalllIiHHOT'O o6yquI/m

YpoBeHb 2 | 0LIEHUBATh KAU€CTBO PELICHUH CHCTEM MAIIMHHOTO O0YUYEeHHUS

ypOBeHL 3 aalTUPOBATh AJIT'OPUTMbI MAIITUHHOTO O6y‘leHI/I$I K pCHICHUIO MMPAKTHUYCCKUX 3a4a4

Bnaners:

Yposensn 1 | MeTomomorueii pa3pabOTKu PENICHUH MATUHHOTO 00yYeHUS

ypOBeHb 2 npuMepaM NPAKTUICCKOT0 MPUMCHCHUA apXUTCKTYP UCKYCCTBECHHOI'O MHTCIIJICKTa

YpoBenb 3 | MeTogamMu OHJIAMH TECTHPOBAHUS PEIICHUN MAIIMHHOTO O0YUICHUS

B pesynomame oceoenua oOucyunaunwvt ""Cucmemvl uckKyccmeenHnozo unmennekma' ooyuaroujuiica

3.1|3HaTh:

- METOIBl pa3pabOTKh OpPWUTHHAIBHBIX aQJITOPUTMOB W TPOTPAMMHBIX PEIICHHA C WCIOJB30BAHHEM
COBPEMEHHBIX TEXHOJIOTHH;

- IPUHIIMITEI 00YYEeHHUS ¥ TPUMEHEHUS HEHPOHHBIX CEeTeH;

- TCOPETHUYCCKUE OCHOBEI 1 aJITOPUTMEIL O6y‘-IeHI/I$I C MOJAKPCIUICHUEM

3.2| Ymerh:

- IPUMECHATH METOABI MAIlTMHHOI'O O6yT-IeHI/I}I, ImoAroTaBJIMBAaTh JAHHBIC U HHTCPIIPETUPOBATH PE3YJILTATHI,

- HaCTpanBaTh HEOOXOIUMOE OKPYKEHHE ISl paOOTHI C HEHPOHHBIMHA CETSIMU;

- IPUMEHATH ¥ J000y4aTh npeaoOyueHHbIE HEMPOHHBIE CETH U3 AOCTYIHBIX OMOINOTEK;

- BI)I6I/IpaTB " p€ain30BbIBATH aJITOPHUTMbL O6y‘lGHI/I$I C MMOAKPCIICHUEM C YUCTOM CHGI_II/I(I)I/IKI/I 3aJa4dn

3.3| Baagers:

- OHLCHKHM TPUMCHHUMOCTH QJTOPUTMOB, BO3MOKHBIX PHCKOB U HOCJ'ICI[CTBI/Iﬁ OIJ_II/I6OK, HaxXoauThb
OIITUMAJIBHBIC PECINICHUSA I pa60q1/1x 3aaa4,




- WCIONB30BAaHUS CYIIECTBYIOIIUX TPOTPAMMHBIX OHONMOTEK W MOJeNed, CO3MaHUs MPOTPaMMHBIX
peanm3anuii TIy00KIuX HEHPOHHBIX CETEHH;

- WCIONB30BAHUS CYIIECTBYIOIIMX THPOTPAMMHBIX OHMONMOTEK W MOJeNed, CO3MaHus MPOTPaMMHBIX
peanmn3anuii Ha OCHOBE alNTOPUTMOB OOYUEHHS C TTOAKPEIUICHHEM

1.5. ®OPMbI KOHTPOJIA

Texkymmii KOHTPOJb YCIIEBaEMOCTH TIO3BOJISIET OIIGHUTh YPOBEHb C(HOPMHPOBAHHOCTH 3JEMEHTOB
KOMIICTCHIUH (3HAHWH, YMEHMH M NPUOOPETCHHBIX HABBIKOB), KOMIETEHLHMH C TOCIEAYIOIUM OOBeINHEHUEM
OLIEHOK M MpOBOAMTCS B (oOpMe: YCTHOIO ONpOoca Ha JIEKIHMOHHBIX M CEMHHAPCKUX/TIPAKTUUECKUX 3aHITHAX
(ppoHTaNBHBIN, WHAMBUIYAIBHBIH, KOMIICKCHBIN), MUCHBMEHHON NPOBEPKH (TECTOBBIC 3a/aHMs, KOHTPOJb 3HAHUM
0 pasleny, CUTYallMOHHBIX 3aJaHUi M T.II.), OLUEHKH aKTUBHOCTH PabOThl OO0yYaromlerocs Ha 3aHATHH, BKIIOYas
3aJaHusl AJIs1 CAMOCTOSTEIIbHON paboThI.

Hpomeofcymoqnaﬂ ammecmayus

PesynpraTel TeKymiero KOHTPOJNS W ITIPOMEXKYTOYHOM aTTecTanud (OPMHUPYIOT PEHTHHTOBYIO OIEHKY
paboTel crynmeHTa. PacnpeaeneHue OamioB npud  (HOPMUPOBAHUM PEHTHHTOBOW OIIGHKM pabOTBI  CTyJEHTa
OCYIIECTBISIETCS. B COOTBETCTBUU C JCHCTBYIOUIMM JIOKAJBHBIM HOPMATHUBHBIM aKTOM. Ilo mucumnanHe
"CucTeMbl HCKyCCTBEHHOTO MHTEIUIEKTa" BHJIOM HMPOMEXKYTOUHON aTTECTALUU SIBISETCA 3aueT

PA3JAEJI 2. COAEPXKXAHUE JUCIUAIIJIMHBI

2.1. TPYJOEMKOCTb OCBOEHUSA JNCHUIIJIIMHBbI

O6mass TpyAo€MKOCTh IUCHHMILTUHBL "CHCTEMBbl HMCKYCCTBEHHOTO HWHTEIUIeKTa" COCTaBiser 2 3a4éTHHIC
€IMHMUIIEI, 72 YacoB.

KonmdecTBo yacoB, BBIEISIEMBIX Ha KOHTAKTHYIO PabOTy ¢ MpEmnojaBaTelieM W CaMOCTOSATEIBHYIO PadoTy
00y4aroIIerocs, onpenesieTCs yueOHbIM ILIaHOM.

2.2. COAEPKAHHUE PA3JIEJOB JUCHUIIJINHBI

HaumeHoBanue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp | HacoB | Komneren- | JIuteparypa | Uute | IIpumeuanue
/ Kypce M PAaKT.

Pa3znes 1. BBeeHue B MCKYCCTBEHHbIH HHTELIEKT
H OCHOBHBIE METO/IbI MAIIMHHOIO 00y4YeHUsI sl
padoThI ¢ TAOIMYHBIMU TAHHBIMHU

Tema 1.1. OcHOBHBIE 3aa4H CUCTEM 5 2 TIK-7.1 JI1.1 J11.2 0
HCKYCCTBEHHOI0 UHTe/UIekTa. Kitaccudukanms, JI1.3J12.1
KlacTepu3anusi, perpeccusi. Tunbsl MalIlmHHOTO 2.2
0OyYCHMS: C YIUTENIeM, 0e3 yUUTes, C JI2.3J13.1
YaCTUYHBIM NPUBIICYEHUEM YUUTENS, O0yUCHHUE JI3.2J13.3

¢ noxakperieHreM. Knaccupukanus na 0102233
TpuUMepe aaropuT™a K-Ommkaiimmx cocenei 24 35

(kKNN). MeTpHKu OleHKH KIacCU(pUKAIIH:
nojHota, TouHocTh, F1, ROC, AUC.
Banupanuonnas u recroBas BeiOopka. Kpoce-
Basuanus. Pabora ¢ KaTeropuaabHbBIMU
npu3Hakamu. /Jlex/

Tema 1.1. [IpopaboTka yueOHOTO MaTepraia 5 1 IIK-7.1 JI1.1J11.2 0
nexruii. [loaroroBka k 1abopaTOPHBIM JI1.3J12.1
paboram /Cp/ J2.2
J12.3J13.1
JI3.2J13.3
012233
24 35
Tema 1.1. MeTob1 pabOTHI ¢ TAOIUIIAME B 5 2 IIK-7.1 JIT.1J11.2 0
Python. Arperanus u BU3yau3anus JI1.3J12.1
JaHHbIX. [IpoBeaeHne MepBUYHOTO aHATH3a J2.2
naHHbIx. /J1ad/ JI2.3713.1
JI3.2J13.3

019233




24 35

Tema 1.1. [IporpaMmMHO-anTOpUTMUYECKOE IK-7.1 JI1.1J11.2
ocBoenue marepuana /I1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2 J13.3
212233
2435
Tema 1.2. Perpeccus. MeTpuku olieHKH IIK-7.1 JI1.1J11.2
perpeccun: MSE, MAE, R2 — ko3 umment JI.3J12.1
nerepmuHanyn. JImHeiHAasS perpeccus, 2.2
MOJIMHOMUANbHAS PErPeCcCHsl. JI2.3J13.1
[Tepeobyuenue u perynspusamnus, rpeOHeBas JI3.2J13.3
perpeccusi, LASSO, Elastic Net. 21032233
JluneitHple MoJIeNH T KIacCU(DUKALINH. 34 35
[TepuenTpon, morucruyeckas
perpeccusi, MOJTHOCBSI3HBIE HEHPOHHEIE CETH,
CTOXaCTUYECKHIA IPaJUEHTHBIN CITyCK U
o0paTHOE paclpocTpaHeHHE TPAaJHEHTA.
Perynapuzanus auHeHbIX
Moaeneit wraccudukamumm. /JIex/
Tema 1.2. [IpopaboTka yueOHOTO MaTepuana IIK-7.1 JI1.1J11.2
nexuuid. [logroroBka x 1abopaTopHBEIM JI1.3J12.1
paboram /Cp/ J2.2
JI2.3J13.1
JI3.2J13.3
012233
2435
Tema 1.2. Ucnonb3oBaHue U cpaBHEHUE TIK-7.1 JIT.1 JI11.2
anropuTMoB Knaccudukarmi: kNN, JI1.3J12.1
pelIaroIIye JepeBbes U UX aHCaMOJIH, J12.2
JorucTuyeckas perpeccus. /J1ad/ J12.3J13.1
JI3.2J13.3
012233
2435
Tema 1.2. [TporpaMMHO-aNTOPUTMHYECKOE TIK-7.1 JIT.1 JI1.2
ocBoenue marepuaia /I1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
0102233
D435
Tema 1.3. Knnactepusarnus. k-means, k- MK-7.1 JI1.1 J11.2
means++, DBSCAN, arinomepaTuBHas JI1.3J12.1
Knactepusanus. MeTpUKU OLICHKU JI2.2
Ktacrepusanud. /JIex/ JI2.3J13.1
JI3.2J13.3
0102233
2435
Tema 1.3. [IpopaboTka yueOHOTO MaTepuaa MK-7.1 JI.1J11.2
nexuuid. [logroroBka x 1abopaTopHBEIM JI1.3J12.1
pabortam /Cp/ J2.2
JI2.3J13.1
JI3.2 J13.3
212233
2435
Tema 1.3. Ucnonb3oBaHue U OLEHKA IIK-7.1 JI1.1J11.2
anropuTMoB perpeccur. [Togdop onTUMaTHHBIX JI1.3J12.1
napaMeTpoB perpeccuu. /J1ad/ J2.2




J12.3J13.1

JI3.2J13.3
0102233
2435
Tema 1.3. [IporpaMMHO-aJITOPUTMUYIECKOE IIK-7.1 JIT.1J11.2
ocBoeHue marepuana /I1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
212233
2435
Tema 1.4. AnTOpUTMBI, OCHOBaHHBIE HA IIK-7.1 JI1.1J11.2
MPUMEHEHUH PEIIAoIINX JepeBbeB. Kpurepuu JI1.3J12.1
paznenenust y3ina: HH()OPMAITMOHHBIH J2.2
BBIMTPBII, KpuTepuil [kunu. J12.3J13.1
AHCcamMO0ITi pemIaronIyX epeBbeB: CITyYaiHbIH JI3.2J13.3
JIeC, TPaIueHTHBIN OYCTHHT. 21032233
Mertoz onopHbIX BeKTOpoB. IIpsimas u obpaTtHas 2435
3anava. OnpezeneHne ONOPHBIX BEKTOPOB.
SnepHsrit Tprok. /JIex/
Tema 1.4. [IpopaboTka yueOHOTO MaTepraa MK-7.1 JI1.1J11.2
nexuuit. [logroroBka k 1a00paTOPHBIM JI1.3J12.1
pabortam /Cp/ J2.2
JI2.3J13.1
JI3.2 J13.3
212233
2435
Tema 1.4. OnTUMH3AIIMOHHBIEC 3aJ]a9H U UX TIK-7.1 JI1.1 J11.2
pemenus. [logbop runeprnapameTpoB JI1.3J12.1
aJITOPUTMA C TIOMOIIBI0 METOIOB J12.2
ontumusanuu. /J1a6/ JI12.3J13.1
JI3.2J13.3
012233
2435
Tema 1.4. [IporpaMMHO-aJITOPUTMUYECKOE TIK-7.1 JIT.1 JI11.2
ocBoeHue marepuana /I1p/ JI1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
012233
2435
IToarororka k pyoexHomy KoHTpoIto /Cp/ IIK-7.1 JIT.1J11.2
JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
0102233
D435
Paznen 2. Cucrembl 1i1y00Koro 00y4eHust
Tema 2.1. Hetiponnsie cetu. OyHKIMM OMUOKH IIK-7.1 JI1.1J11.2
HEHPOHHBIX ceTel 1 00y4eHNE C JI1.3J12.1
TIOMOIIIBIO OOPATHOTO PACTIPOCTPAHEHUS J2.2
rpaauenra. [Tonstue 6314ya u snoxu. /Jlex/ JI2.3713.1
JI3.2 J13.3

012233




24 35

Tema 2.1. [IpopaboTka yueOHOTO MaTepHana MK-7.1 JI1.1J11.2
nexuuit. [logroroska k 1a00paTOPHBIM JI1.3J12.1
pabortam /Cp/ J2.2
JI2.3J13.1
JI3.2 J13.3
212233
2435
Tema 2.1. Knnaccuduxarus n300paxeHuit u T1IK-7.1 JI1.1 J11.2
TpaHchepHoe oOyuenwue. /J1ad/ JI.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
012233
2435
Tema 2.1. [IporpaMMHO-aJITOPUTMUYECKOE IIK-7.1 JI1.1J11.2
ocBoeHue Marepuana /I1p/ JI1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
012233
2435
Tema 2.2. PaboTa ¢ n300paxeHUSIMH C IIK-7.1 JIT.1J11.2
MOMOIIIBIO HEHPOHHBIX ceTell. CBEepTOUHbIE JI1.3J12.1
HelipoHHbIe ceTu. Onepannuy CBEPTOK, max- J2.2
pooling. ITonynspHbIe apXUTEKTYPHI JI2.3J13.1
CBEPTOYHBIX HelipoHHBIX cereil: AlexNet, VGG, JI3.2J13.3
Inception 0102233
(GoogLeNet), ResNet. Tpancthepnoe D435
obyuenwue. /Jlex/
Tema 2.2. [IpopaboTka yueOHOTO MaTepraia IIK-7.1 JIT.1J11.2
nexuuid. [logroroBka x 1abopaTopHBEIM JI1.3J12.1
paboram /Cp/ J2.2
JI2.3J13.1
JI3.2J13.3
012233
2435
Tema 2.2. PaGoTa ¢ TeKkCTaMH U BEKTOPHBIMH TIK-7.1 JIT.1 JI11.2
MIPEICTABIICHUSIME TEKCTOB /J1ab/ JI1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
012233
2435
Tewma 2.2. [IporpaMMHO-aNTOPUTMHYECKOE TIK-7.1 JIT.1 JI1.2
ocBoenue marepuaia /I1p/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
0102233
2435
Tema 2.3. O6paboTka TekcToB. Pabora ¢ IIK-7.1 JIT.1J11.2
€CTECTBEHHBIM SI3bIKOM C ITIOMOILBIO HEUPOHHBIX JI1.3J12.1
cetell. BekropHble npeacTaBieHus 75 TEKCTa: JI2.2
word2vec, skipgram, JI2.3J13.1
CBOW, fasttext. PexyppeHTHbIC HEHpPOHHBIE JI3.2J13.3
cetn, LSTM, GRU. 2152053
Tpauchopmepsr, BERT, GPT. /Jlex/ 24 35




IToarororka k pyoexHomy KoHTpoIto /Cp/

IIK-7.1

JI1.1J11.2
J1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
01092033
04 95

Pa3znen 3. O0yuyeHue ¢ nogkpenjieHueM

Tema 3.1. [loHsTUS arenTta, Cpeibl, COCTOSIHUS,
JedcTBU U Harpaabl. OyHKUUA

neHHocTtu coctostaus (Value function) u
¢dbyHkus kauectsa aericteus (Qfuntion).
OntuMuzanus CTpaTeruu ¢ MOMOIIbIO

MaKCUMU3aIH (PYHKIUN IIEHHOCTH U Ka4ecTBa.

Q-o0yuenue. /Jlex/

IK-7.1

J1.1J11.2
J1.3J12.1
2.2
J12.3J13.1
J3.2J13.3
012233
24 95

Tema 3.1. [IpopaboTtka yueOHOTO MaTeprana
nexiuii. [loaroroBka k 1a00paTOPHBIM
pabdotam /Cp/

[K-7.1

JI1.1J11.2
J1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3
0102233
24 95

Tema 3.1. [Ipumenenne Q-Networks mst
pELIeHUs POCTHIX OKpYKeHuH. /J1ab/

IK-7.1

JI1.1J11.2
JI1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
01092033
94 95

Tema 3.1. [IporpaMMHO-aJITOPUTMHAIECKOE
ocBoeHue Matepuana /Ip/

IIK-7.1

JI1.1JI11.2
J1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
019233
2435

Tema 3.2. ['nyOokoe oOyueHue ¢
noakperieaneM. Deep Q-Networks, Actor-
critic. /Jlex/

IK-7.1

J1.1JI11.2
JI1.3J12.1
2.2
JI2.3J13.1
J13.2J13.3
012233
24 95

Tema 3.2. [IporpaMMHO-aNrOpUTMHUYECKOE
ocoenue marepuana /I1p/

IK-7.1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3
0102233
24 95

[HoxnroroBka k py6esxHoMy KoHTpot0 /Cp/

[K-7.1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3




01022 33
24 95

Pasznensr 1-3 /Konc/ 5 2 T1IK-7.1 JI1.1 J11.2 0
JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2 J13.3
D152 33
D24 95

/3auér// 5 2 IIK-7.1 JI1.1J11.2 0
J1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
01092033
04 95

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B mporecce ocBoeHHS AMCHIUIUIMHBI WCTIONB3YIOTCS ClEIyroIue 00pa3oBaTelbHbIE TEXHOJOTHH: JIEKIIUU
(JI), mpakrmueckue 3amsatus (IIP), maboparopubie pabotel (JIP), camocrostensHass pabora cryaertoB (CP) mo
BBITIOJIHCHHUIO PA3JIMYHBIX BUAOB 33[LaHHfI.
1. B mporecce oCBOCHUS MUCIMILTUHBI MCIOJB3YIOTCS CIIEAYIONINE WHTEPAKTUBHBIE 00pa30BaTeIbHBIE TEXHOJOTHH:
npobiemuas nekumst (I1JI). JleknwoHHBINM MaTepHasl TPEACTaBIICH B BHjE claia-mpeseHTtanud B Qopmare «Power
Point». Jlas HariasimHOCTH HWCIONB3YIOTCS MAaTepPHalbl Pa3lIMYHBIX HAayYHBIX M TEXHHUYECKAX DKCIEPHUMEHTOB,
CIIPAaBOYHBIX MaTepHaliOB, HAYYHBIX CTaTedl T.1. B Xome nexuuu mpeaycMOTpeHa oOpaTHast CBS3b CO CTYJICHTaMH,
AKTUBU3UPYIOIMIAE BOIPOCHL, MPOCMOTP H 00CyXIeHue BumeopuabMoB. [lpwm mpoBeneHWH IEKIWA HCIIONb3yeTcs
POOIEMHO-OPHEHTUPOBAHHBIA MEXAUCUUIUIMHAPHBIN TOJX0/, MPEANOoJaraloifi TBOPUYECKHE BOMPOCH M CO3/IaHUE
JIUCKYCCHUOHHBIX CUTYaITUH.
2. Ilpu n3n0X)eHNH TEOPETHUECKOTO MaTepHalla UCTIONb3YIOTCS TAaKHE METOIBI:
— MOHOJOTHYECKHM;
— TIOKa3aTEeJIbHBIN;
— IMATOTUYECKUM;
— 3BPUCTUYECKU;
— UCCJIEI0BATEIHCKUM;
— npo0IeMHOE H3II0KEHHE.
3. Mcnons3yroTcst ciemyrommye IPHHITAIEI THAAKTHKA BBICIICH IIKOIIB:
— MOCJIET0BATENBHOCTh O0YUYEHNUS;
— CUCTEMATUYHOCTbH O6y‘-IeHI/ISI;
— JIOCTYITHOCTh OOYUYCHHS,
— MIPUHIUT HAYYHOCTH;
— [IPUHIMUIIBI B3AUMOCBA3U TCOPUU U ITPAKTHUKHU,
— MPUHIUT HATJISTHOCTHU U JIp.
B koHIIe Ka)K01 JIEKITUH MPETyCMOTPEHO BpEMS ISl OTBETOB Ha MPOOJIEMHBIE BOITPOCHI.
4. CamocrosiTenbHas pa0oTa TpeAHa3HaueHa JUIs BHEAYJUTOPHOM  paboOThI  CTYJIEHTOB, CBSI3aHHOH C
KOHCIICKTUPOBAaHHEM HWCTOYHHKOB, YYEOHOTO MaTepuaia, U3yudeHUEM JOIMOJIHUTEILHON JIUTEPaTyphl M0 JUCIHILINHE,
MOJITOTOBKOM K TEKyIIeMy M TPOMEXYTOYHOMY KOHTPOJIO, a TaroKe BBINIOJHEHHEM WHAMBHIYaTbHOTO 3alaHUS B
(hopme IMITUPUIECKOTO HCCIIEOBAHMS.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE JUCIIUIIJIMHbI

4.1. PekoMenayemasi JuTepaTypa

1. OcHoBHas InTEpaTypa

ABTODBHI, 3ariaBue H3narenscTBO, IO
JI1.1 | Kpesemxwmii A. B., OCHOBHI TEXHOJIOTUH UCKYyCCTBEHHOTO MHTEIIICKTA : HNomxkap-Oma :
Poxxenuosa H.U., yuaebnoe nocobue / Teker : anekrponnsiid. - URL: [ToBomxkckuit
Hnatos 10.A. https://znanium-ru.rdb.rgub.ru/catalog/product/2133953 rOCy/IapCTBEHHBIH
272 ¢.) TEXHOJIOTHICCKHIA




ABTOpBHI,

3ariaBue

WsnarenscTBO, IO

yHuBepcuTeT, 2023

JI1.2 | AuppeiiunkoB A.B., | MHTemnekryanbpHbie HHQOPMAIMOHHBIE CHCTEMBI H Mocksa : UHOPA-M, 2025
AHppeiiunkoBa METOABI HCKYCCTBEHHOT'O HHTEJIJIeKTa : yuyeOHUK / Teker :
O.H. anektpoHHbIi. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2194412 (530 ¢.)
JI1.3 |Crenanos [0.A,, CucTeMbl HCKYCCTBEHHOT'O HHTEJIJICKTA : yueOHoe Kemeposo : KemI'Y, 2024
BrinerxannHa nocobue / Tekct : anmekrpoHHbIi. - URL:

A.B., bypmun JI.H.

https://e.lanbook.com/book/427532 (102 ¢.)

2. lonoJHUTEeIbHAS JUTEpPa

Typa

ABTOpHI, 3arnaBue WznatenscTBO, rojg

JI2.1 |MarBee M. T., Mogenu 1 METOABI HCKYCCTBEHHOI'O UHTEIUICKTA. Mocksa : @UHAHCHI U

Ceupugos A. C., [Ipumenenune B SkOHOMUKE : yueOHOe mocodue / Tekcr : cTaTucTuka, 2023
AneitnukoBa H. A. | anexrponnsiit. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2124314 (448 c.)
J12.2 |Kooamwo JI., Pugaptr | I[locTpoenue cucreM MammHHOTO 0O0yUEHHS Ha S3BIKE Mocksa : JIMK Ilpecc,
B.; mep. ¢ aHrL. Python : nmpakrudeckoe pykoBoacTBo / Teker : 2023
CmunkrHa A. A. anekrponHbIid. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2102618 (304 c.)
JI12.3 |KotensnukoB E.B., |Benenue B MammHHOe 00y4YeHNE U aHAJIHU3 TaHHBIX : Kupos : Barl'y, 2023
KotenpaukoBa A.B. |yuebHoe mocobue / Tekct : anekrponHslid. - URL:
https://e.lanbook.com/book/390698 (68 c.)
3. MeTonnueckue pa3padoTku
ABTODBHI, 3ariaBue H3narenscTBO, IO

JI3.1 | bpamym H.B. CucteMbl HCKyCCTBEHHOTO MHTEIICKTa: KoHCTekT OI'bOY BO
nekuuid s ooyuatoruxcs o OI1 GakanaBpuata "TOHAYUI'C", 2023
HarpasieHus noarotoBku 38.03.01 SxoHoMuka
(mpodus «Hamorn 1 HaTOroo610KeHHIE) ) OTHOM
tdopmel oOyuenus (135 c.)

JI3.2 | Bpanyn H.B. CucTeMBl HCKYCCTBEHHOTO MHTEIIEKTa: MeTtoanueckue ®I'bOY BO
PEKOMEHJALAN UL TPAKTUYECKUX "IIOHAYUI'C", 2023
3aHsATHIA 715 oOyuatomuxcs mo OIT bakanaBpuara
HarpasieHus noarotoBku 38.03.01 DxoHoMuka
(ITpodus "Hamorn u Hamorooo610keHue") OUHOM
¢dopmel oOyuenus (120 c.)

JI3.3 | Bbpanyn H.B. CucTeMbl HCKYCCTBEHHOIO MHTEIIEKTa: Meroanueckue ®I'bOY BO
PEKOMEHJIAIUU 110 OPTaHU3aIlMA CAMOCTOSITEIIHLHOMN "HOHAYUI'C", 2023
paboTsl oOyuarormxcs o OI1 6akanaBpuara
Harpasienus noarotoBku 38.03.01 DxoHoMuka
(ITpodums "Hanoru u HasmorooOnoxxenne") ouHOU
(dopmbl oOyuenus (125 c.)

4.2. llepeyeHb pecypcoB
HH(OPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu "'UHTepHeT"

9BC «3HAHUYM» [DOnexTpoHHBINH pecypc]: 37IeKTPOHHO-

D1 |Oubnmoreunas cucrema. - MockBa. - Pexxum pmocryma: https://znanium.ru
https://z
Hayunas AIIEKTPOHHAS oubroTeKa
«KubepJlennnkay [DIEKTPOHHBIA pecypc]: dIIeKTpOHHAS ] .

2 oubnuorexa / Hayu. anekrpoH. 0-ka. - Mocksa. - Pexum https://cyberleninka.ru/
nocryma: https://cyberleninka.ru/
OBC «JIAHb» [DneKkTpoHHBI pecypc]: 3JIEKTPOHHO-

D3 | bubnuoTeuHast cucrema. - Pexxum JOCTYyTIA: https://e.lanbook.com
https://e.lanbook.com/
eLIBRARY.RU [OnexrpoHHBIi pecypc]: 3IeKTpOHHas

D4 |6ubnmorexa / Hayd. smexrpoH. 0-ka. — MockBa. — Pexum http://elibrary.ru/defaultx.asp
nocryma: http://elibrary.ru/defaultx.asp

95 bubnmnoreka IIOHCHKI/Iﬁ q)mman PAHXI/IFC, 2025 https://donarnpa.ru/biblioteka




4.3. [lepeyeHb NPOrpaMMHOro odecrieueHust

JluneH3noHHOE ®W  CBOOOJHO  pacmpoOCTpaHsAeMOe  MpOrpaMMHOE  oOecrieueHHWe, B TOM  YHCIIe
OTEUECTBEHHOTO POM3BOJICTBA:
- Libre Office (sunien3ust Mozilla Public License v2.0.);
- 7-Zip (mmunensus GNU Lesser General Public License);
- AIMP (mmmmensust LGPL v.2.1);
- STDU Viewer (freeware for private non-commercial or educational use);
- GIMP (;muniensus GNU General Public License);
- Inkscape (mumensus GNU General Public License).

4.4. IIpodeccuonanbHble 0a3bl JAHHBIX H HH(OPMAIIMOHHbIE CTIPABOYHbIE CUCTEMbI

KoMImbloTepHass TeXHHKAa C BO3MOXKHOCTHIO MOIKTIOUCHHS K ceth «MHTepHeT» H oOecliedeHHeM JOCTyma B
3NIEKTPOHHYI0  WH(pOpMaIMoHHO-00pazoBatenbayo  cpeny PAHXul'C  (OUOC) wu  3neKkTpoHHBIE  PECYPCHI
bubmmnorexu Ilpesunentckoit akagemunu (OP), a Tarke BO3MOXXHOCTHIO HHIWBUAYAIBHOTO HEOTPAHHUYSHHOTO
nmoctyma odydarormmxcs B 9P u OMOC nocpeactBom Wi-Fi ¢ mepcoHaTbHBIX MOOMITBHBIX YCTPOMCTB

4.5. MaTepuajabHO-TeXHUYECKOe o0ecreuyeHne THCIUIINHBI

1. JlekunoHHBIC 3aHATHSA. AYAWUTOPHUH C MYJIBTUMEAWNHHBIMA CPEACTBAMH W WMEIOIINE BBIXOJ B CETh
«MuTepHer». [loMemmenus AJist MpoOBeACHUS ay IMTOPHBIX 3aHATHI, 000pyI0BaHHBIE YIeOHOH MeOebIo.
2. JlaGoparopHbie paboThl. KoMIbIOTEpHBIH KTacC C KOMIUIEKCOM IPOTPAMMHBIX CPEICTB, TMO3BOJISIFOIINX KAKIOMY
CTYJIEHTY pa3padaThiBaTh IPOTPAMMHBIE peaM3allii TMPAKTUYECKUX 3aJad B XOJ€ BBINOJIHEHUS I1a00paTOPHBIX
pabor.
3. Ilpakrudeckue 3aHATHS. KOMIBIOTEpHBIH KIACC C KOMIUIEKCOM IPOTPaMMHBIX CPEICTB, MO3BOJISIOUIMX KaXKIAOMY
CTYJIEHTY pa3padaThiBaTh IPOTPAMMHBIE peaM3allii TPAKTUYECKHX 3a]ad B XOJ€ BBIMOJIHEHUS Ia00paTOPHBIX
pabor.
4. CamocrosiTenbHas pabora. bubnamoreka, nmmeromas pabdoune MecTa JUIS CTYyAEHTOB. AYAMTOPHH, OCHAIICHHBIE
KOMITBIOTEPAMH C IOCTYIIOM K ceTH «IHTepHeT».
KowmmeioTepHass TexHWKa C BO3MOXXHOCTBIO TMOAKTIOUEHUS K ceTu «lMHTepHeT» M obecrnedeHweM [ocTyna B
3NICKTPOHHYI0  MH(POPMANMOHHO-00pa3oBaTenbHyr0  cpeny PAHXul'C  (OMOC) u  30eKTpOHHBIE  PECYPCHI
bubnmuorexu Ilpesupentckoit akagemun (OP), a Tawke BO3MOXKHOCTBIO WMHAMBHUAYAIBHOIO HEOTPaHUYEHHOTO
nmoctyna obydarontuxcs B 9bC u DUOC nocpenctsom Wi-Fi ¢ mepcoHaIbHBIX MOOMIIBHBIX YCTPOMCTB.

PA3JAEJL 5. DOH ONEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONPOCHI M 33/1aHUSI

BOHpOCLI K 3a4€TYy.

1. HckyccTBeHHBIN WHTEIUIEKT: TIOHSATHE, BUJIBI, UCTOPHS Pa3BUTHSL.

2. Cdepbl mpuMEeHEHHSI HICKYCCTBEHHOTO MHTEIIICKTA.

3. OcCHOBHBIE 33/1a4l CHCTEM HCKyCCTBEHHOTO MHTEIIJIEKTA.

4. AJTOPUTMBI UCKyCCTBEHHOTO MHTEIJICKTA.

5. MeTonb! KTaccu(pUKAMKA | KIaCTEPHU3AINH: CIIeH(IKa 1 0COOCHHOCTH.

6. Hcnonp3oBanue perpeccu B MallliHHOM OOYYEHUH.

7. Tunbl MAIIMHHOTO OOYYEHHS: C YUUTENEM, 03 YUHUTEIsl, C YaCTUUHBIM MPHUBJICUCHUEM YUHUTENS, O0yUeHUEe
C TIOJKPETIIECHUEM.

8. Krnaccuduraius ¢ ucnosb3oBanueM anropurma k-ommwkaiimumx coceneit (KNN).

9. MeTpuku OLICHKH Kiaccu(UKaIMK: MMOJIHOTa, TouHOoCTh, F1, ROC, AUC.

10. BanmunanmonHas u TecToBas BBIOOPKH B MallMHHOM 00y4eHuu. Kpocc-Banmmarus.

11. PaboTa ¢ kareropraabHBIMH TTPH3HAKAMHU.

12. baiiecoBckuii knaccudurarop. Ouenka npusnakoB (Gaussian, Bernoulli, Multinomial). EM anroputm.
13. Knacrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancamb6mu. Soft and Hard Voting. Bagging. Ciyuaiinsrii sec.

15. Metpuueckuii kiaccuduraTopsl. KNN. WKNN,

16. JIuneiinas perpeccus. LASSO, LARS. CART.

17. Hepesbs pemennii. UahopmarmonHeiid BEIMTpeInL. OmrOka KiaccuUKauK, YHTPOIINS, KpUTEPHit
[oxunn. [IpyHuHr.

18. I'moGanbueiil mouck. Ciyuaiinsiii mouck. Grid search. CnyuyaitHoe Ony»xnanue. baliecoBckas onTuMu3anus.
19. Jluneiinas perpeccus. [lonnHomuansHas perpeccusi. ' pebneBas perpeccust.

20. Perpeccus. Metrpuxu onenku perpeccun: MSE, MAE, R2 — ko dummenT nerepMuHamnmm.

21. [MepeoOyuenue u perymsipusaiusi, rpednesas perpeccust, LASSO, Elastic Net.

22. [epuenTpoH, JOrUCTHYECKAS! perpeccusl.

23. [TonHOCBSI3HBIE HEUPOHHBIE CETH.

24, CroxacTHuecKuii TpalueHTHBIN CITyCK M 00OpPaTHOE PacIpOCTpaHEHUE TPaTUeHTA.

25. Perynsipuzanust THHEHHBIX MOJIeNel KI1acCU(PHUKALIH.




26. AdaBoost. I'panrieHTHBIN OyCTHHT PEIIaoNTuX JePEBHEB.

27. Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3anu.

28. Onenka knaccudukaunu. Dddekrusaocts no [lapeto. Precision-Recall 1 ROC kpussie. AUC.
29. Heiiponnsie cetn. [leprientpon Pozenbnarra. O0paTHOE pacmpocTpaHeHue rpaaiuenTa. OyHKIn
akTuBanuu. Softmax.

30. Jlokanenerit nouck. Hill Climb u ero pazHoBuanoctu. OTxur. ['eHeTHYECKHA aITOPUTM.

31. MeTton onOpHBIX BEKTOPOB. Sapa.

5.2. Tembl NUCbMEHHBIX padoOT

IIucemeHHEBIC pa6OTLI HE NpEAYCMOTPCHBI.

5.3. ®oH OLIECHOYHBIX CPEICTB

®DoH OIEHOYHBIX CPEACTB MUCHUIUIMHBI "CHUCTEMBI HCKYCCTBEHHOTO WHTEIJIEKTa" B TOJHOM OO0BEMe
MIpEACTAaBIICH B BUJIE IPUIIOKEeHUs K tanHomy PITJI.

5.4. IlepevyeHb BUIOB OIIEHOYHBIX CPEACTB

YcTHBIN onpoc (KOHTPOJIh 3HAHMI pa3jiena yaeOHO! AUCIUTLINHEI)
CobecenoBanue (caMOCTOsTENbHAS paboTa)
WnnuBuayansHblie 3a1aHus (BBITOIHAIOTCS Ha TAOOPATOPHBIX 3aHATHAX)

PA3JIEJI 6. CPEJICTBA AJANITALIMM IIPEMIOJIABAHUS JUCLUIIINHBI K
MOTPEBHOCTSIM JIUL] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/JOPOBbSI

B ciydae HeoOXoAMMOCTH, 00yUYaIOMIUMCS M3 YUCIA JIMI C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0pOBbs (TI0
3aABJICHMIO 00yYaloIEerocs) MOTYT MPEIaraThCsl OJHU U3 CIEAYIONIMX BApHAHTOB BOCHPHUATHA HMHOOPMALIMHU C YUETOM
WX MHIWBUIYaIbHBIX TICHXO(HU3NIECKUX OCOOCHHOCTEH:

1) c mpuMeHeHrEeM IIEKTPOHHOTO 00YYEeHHS U AUCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CIEeUUaIbHOr0 000pYyAOBaHHA (TEXHUKH) W HMPOTPaMMHOTO OOECTeUeHHs], MEIOLINXCSI B
Honrenkom ¢pummane PAHXul C.

B mnpomecce o0ydeHns mnpu HEOOXOOWMOCTH ISl JIMII C HAPYNIEHWSIMH 3pEHHS, CIyxa |
OTIOPHO/IBUTATENILHOTO allnapaTa MpeIoCTaBIAI0TCS CIEAYIONIUE YCIOBUS:

- IS UL ¢ HApYNIEHUSMU 3PEHUS: Y4eOHO-METOANYECKAE MaTepUalbl B MeYaTHONH (JOopMe YBEIMYSHHBIM
mpudToM; B hopMe dIEKTPOHHOTO TOKyMEHTa; B (hopMe aymauodaiiia (mepeBox yaeOHBIX MaTEPHAIOB B ayauoQopmar);
WHIWUBUIYaJbHBIC 3aJaHNs] 1 KOHCYJIbTAIlUH.

- 711 TUL] C HApYIIEHUSIMH CITyXa: Y4eOHO-METOANIECKUE MaTepHaibl B IEYaTHOH GopMe; B hOpMeE FIIEKTPOHHOTO
IOKyMEHTA; BHIeOMaTepHuasbl ¢ CyOTHTpaMy; MHAWBHIyallbHbIE KOHCYJIBTAI[MHN C TPUBIEUYCHUEM CYpPAOIEPEBOIINKA;
WHIUBUIyalIbHBIC 33]JaHNS] 1 KOHCYJIbTAIIUH.

- IJIs1 TI] C HapYLICHUSIMUA OTIOPHO-ABHUIAaTEIBHOTO amnmnapara: y1eOHO-METOJMUECKUE MaTepruaibl B eYaTHON
(hopme; B popme AIIEKTPOHHOTO JOKYMEHTA; B opMe aynuodaiiyia; HHIUBUAYAIbHbIEC 3a1aHUS ¥ KOHCYJIbTAIH.

PA3JIEJI 7. METOJAMYECKHE YKA3AHMS 1151 OBYUYATOINUXCS 110 YCBOEHUIO
TACIATLITAHBI

JleKiMOHHbBIE 3aHATHS IOCBSAILICHBI PACCMOTPEHHUIO KIIOYEBBIX, 0a30BbIX IOJOKEHUM Kypca U Pa3bsICHEHHIO
y4eOHBIX 3aJJaHU, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO TPOPA0OTKY.

JlaboparopHble paOOTHl MpeAHA3HAYEHBI [JIsi TPHOOpPETEHHsT ONbITa MNPAKTHYECKOW pealn3ald  OCHOBHOM
npodeccroHanbHON  00pa3oBaTeNbHON  mporpamMmbl.  Meronudeckue ykKazaHus K J1a0OpaTOpHBIM — paboTam
MpopadaThIBAIOTCS CTYAEHTaMH BO BpEMS CaMOCTOSITENFHOW TOATOTOBKA. HeoOXomnMelii ypoBEHB MOJTOTOBKH
KOHTPOJIMPYETCs Mepe/i MPOBeJCHNUEM J1a00paTOPHBIX padoT.

CamocrosTenbHas paboTa CTYyIEHTOB BKIIOYAET CIEAYIOIIME BUABL: NpopaboTka y4eOHOro MaTepHaja JICKIMH,
MOJrOTOBKA K Ja0opaTopHBIM paboTaMm, MOATOTOBKA K TEKyIIEMY KOHTPOJI U IpyrHe BHIBI CaMOCTOSTEIBHON
pabothl. PesynbTaThl BceX BHAOB Pa0OTHI CTYICHTOB (OPMUPYIOTCS B BHAE WX JIMYHOTO PEUTHHTa, KOTOPBIHA
YUUTBIBACTCA Ha MPOMEXKYTOYHOM arrectauud. CamocTosTenbHas paboTa HpelycMaTpUBacT HE TOJNBKO MPOPadOTKY
MaTepHajJoB JIEKIMOHHOTO Kypca, HO M MX pacUIMpeHue B pe3yJbTaTe IOHCKA, aHajlu3a, CTPYKTYPUPOBaHHSA H
MIPEICTABIICHUS B KOMIIAKTHOM BHJI€ COBPEMEHHOM HH(OPMAIIH U3 BCEX BO3ZMOKHBIX

HCTOYHUKOB.

Tekymuii KOHTPOJb yCIIEBAEMOCTH MPOBOIUTCS B TEUCHHUE KaXKIOTO MOIYJISL.

OcBoenne Mogaynst U ero ycHellHOE 3aBEpLIeHHE Ha CTaJud NPOMEXYTOYHOW aTTECTAllMM BO3MOXKHO TOJBKO IIPH
perysipHOH paboTe BO BpeMs ceMecTpa M IUIAHOMEPHOM MPOXOXKICHHM TEKylIero KoHTpois. HaOpaTh pedTHHT 1o
BceM OnokaM Moayiast B KaXAOM CeMecTpe, MNPONTH IUIaHOBBIE KOHTPOJIBHBIE MEPONPHITHS B TEUYEHHUE
9K3aMEHALIMOHHOM CeCCHU HEBO3MOXKHO.

[ 3aBepiieHust paboThI B CEMECTPE CTYACHT J0JDKEH BBIITOTHUTH BCE KOHTPOJIBHBIE MEPOIPUATHSI.




| [IpomesxyTouHas aTTecTalys MPoXoanuT B hopMe 3adeTa.




