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PA3JIEJI 1. OPTAHU3AIITMOHHO-METOJJUYECKHI

1.1. OEJIUA JUCHOUTIJINHDbI

LlensiMu OCBOEHMsI OUCLUIUIMHBI SBJSIETCS HM3ydeHHE Oa30BBIX MOAENEH HEHPOHHBIX CETeH, METONOB U
ITOPUTMOB MX MCIIOJIB30BAHMS JJIsl PEIICHUs TIPOCTEHUIIHNX 3314 C IPUBIICYCHNEM TOTOBBIX OMOHroTek Ha Python.

1.2. YYEBHBIE 3AIAYU JTUCIUIIINHBI

OCBOCHHE CTYJCHTAMH TEOPHH U TPAKTUKH HCIIONE30BAHUS HEHPOHHBIX CETEH JUIS PEIICHUS MPAKTHYECKUX
3a/1a49 aHAIM3a N300paKCHHUH W aHaIN3a TA0JIMYHBIX JaHHBIX.

1.3. MECTO JUCHUILIMHbI B CTPYKTYPE OCHOBHOMU OBPA3OBATEJIBHOU
ITPOTPAMMBI

Luxn (pasaen) OIIOIT BO: |oT]

1.3.1. Jucyunauna "Cucmemsl UCKYCCMBEHHO20 UHMENNIEKMA" Onupaemcs Ha credyrouue 31emMenmol
OIlIOIl BO:

Teopust BEeposITHOCTEN U MaTeMaTUYECKash CTaTUCTUKA

OKOHOMETpHKa

Bricirags maremaTtuka

MeTonsl onTUMHU3AIUNA

1.3.2. Jucyunauna "Cucmemvl uckyccmeennozco ummenniekma'" —evicmynaem onopou 01 Cledyiouux
SNIeMEHMO8:

[MpeamunnoMHasi mpakTHKa

Ludpossie huHAHCH

KomruiekcHblil aHanu3 (UHAHCOBOM JeATENbHOCTH

1.4. PE3YJIbTATBI OCBOEHUA JUCILHUIIJIMHBI:

IIK-8.1: Hcnonvzyem 3HaHUe OCHOBHbIX MemMOOO8 UCKYCCIMBEHHO20 UHMENIEKMma 6 Nnociedyiouyell
npopeccUoOHANbHOU desimenbHOCMU

3HATB:

ypOBeHL 1 | Tunst 3aJa4 MallliHHOI'O O6y‘ICHI/I$I U MPUMCHACMBIC K HUM KJIIACChI aJITOPUTMOB

YpoBeHnb 2 | OCHOBHBIE HAMPABICHUS PA3BUTHS UCCICIOBAHUN B 00JJACTH CHCTEM HCKYCCTBEHHOTO MHTEJUICKTA

ypOBeHL 3 TCOPCTUUICCKHUE OCHOBBI aJITOPUTMOB MAIlTMHHOT'O 06y‘lCHI/I$I

YMeTh:

YPOBeH]) 1 MMOATOTOBUTH AAHHBIC K UCITOJIB30BAHUIO AJITOPUTMA MAITMHHOI'O O6y‘I€HI/I$[

YpoBeHb 2 |olleHUBATh KAYeCTBO PEIIEHUI CHCTEM MAIIMHHOTO 00y4eHUs

ypOBeHL 3 aalTUPOBATh AJITOPUTMbI MAIIUHHOT O 06y‘l€HI/I$[ K PpCHICHUIO MPAKTUYCCKUX 3aJ4a4

Bnaners:

Yposenb 1 | MeTomonoruel pa3paboTKH peIICHUH MAITHHHOTO 00YYICHUS

YpoBens 2 | npuMepaMu MPaKTUYECKOTO MPUMEHEHHS apXUTEKTYP UCKYyCCTBEHHOI'O MHTEIUIEKTa

YpoBenb 3 | MeTOaMU OHJIAWH TECTHUPOBAHUS PEIICHUH MAITUHHOTO O0Y4YeHUS

B pe3ynomame oceoenus oucuunnunvl ""Cucmemuvl uUCKyccmeeHnozo uHmennekma' ooyuarouuiics

3.1 (3naTh:

- MeTOAsl pa3pabOTKW OpPWUTHHAIBHBIX alTOPUTMOB W MPOTPAMMHBIX pEIIeHWH C HCMOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHIINIIEI 00YYEHUS U TPUMEHEHHSI HEHPOHHBIX CETeH;

- TCOPETUUCCKUE OCHOBEI U aJITOPUTMbI o6yquH51 C MMOAKPEIIICHUEM

3.2 | YmeTh:

- IPUMCHATH METO/Ibl MAIITMHHOT'O O6y‘ICHI/IH, IOATOTaBJIMBATH JAaHHBIE U HHTEPIPETUPOBATDL PE3YJILTATHI,

- HaCTpanBaTh HCOGXO,Z[I/IMOC OKPYKCHUC IJI1 pa60TI>I C HeﬁpOHHLIMI/I CCTAMH,

- IPUMEHATH U J000y4aTh NpenoOydeHHbIC HEHPOHHBIE CETH U3 IOCTYIHBIX OHOIMOTEK;

- BBI6I/IpaTI> " pCain30BbIBATH aJITOPHUTMbIL O6y‘{eHI/I$I C MOAKPCIUICHUEM C YUCTOM CHGLII/I(i)I/IKI/I 3aga4du

3.3 | Baagers:




- HaBBIKAMH OIICHKM NPUMEHHMOCTH aJTOPHUTMOB, BO3MOXHBIX PHCKOB M IIOCIEACTBHH OIMIMOOK, HAXOIUTH
ONITUMAJTBHBIE PEIICHIS IS pabounx 3aj1ad;

- HaBBIKOM HCITOJIb30BAHMS CYIIECTBYIOIINX MPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3JaHMs MPOrPaMMHBIX
peanu3aiuii ryOOKUX HEHMPOHHBIX CETEH;

-BJIaJICCT HABBIKOM MCIIOJB30BaHUA CYIICCTBYIOIIUX IIPOrpaMMHBIX OuONMMoTEK U MOI[GHCP'I, CO31aHuA
MporpaMMHBIX peanmaunﬁ Ha OCHOBC aJIrTOPUTMOB O6yLICHI/ISI C IMMOAKPCINICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTpPOJb yCIIEBAEMOCTH TMO3BOJIIET OLEHUTh YPOBEHb CQOPMHUPOBAHHOCTH 3JIEMEHTOB
KOMIIETCHIUH (3HaHWH, yMEHMH W TNPHOOPETEHHBIX HABBIKOB), KOMIETEHIHMH C HOCIEAYIOIUM O0BbeIUHEHHEM
OLICHOK W TPOBOAUTCS B (OpME: YCTHOrO ONpoca Ha JICKIUOHHBIX W CEMHUHAPCKUX/MIPAKTHUECKUX 3aHATHAX
(ppoHTaNBHBIN, WHAMBUAYAIBHBINA, KOMIUIEKCHBIH), TMHCHMEHHOW MPOBEPKUA (TECTOBBIC 3aJaHUs, KOHTPOJb 3HAHUM
1O pasfeny, CUTYyalMOHHBIX 3aJaHUM W T.I.), OLEHKH aKTUBHOCTH paboThl 00yd4aromierocs Ha 3aHATHH, BKIIOYas
3aJaHUs AJIs1 CAMOCTOSITETIbHOM PabOTHI.

Ilpomesccymounaa ammecmayus

Pe3ynmbTarthl TEKylero KOHTPOJNS W TPOMEXKYTOYHOH arTecTali (HOPMHPYIOT PEUTHHIOBYIO OICHKY
pabotel crtyneHrta. Pacmpenenenue 0amioB mpu  (GOPMUPOBAHWU PEHTHHTOBOM OIEGHKHM pPa0OTBl  CTyAEHTA
OCYIIECTBISIETCS. B COOTBETCTBMM C JICUCTBYIOIIMM JIOKATGHBIM HOPMATHUBHBIM akTOM. [lo  TUCHUIUIMHE
"CucTeMBI HCKyCCTBEHHOTO MHTEIUIEKTa" BHJIOM IPOMEKYTOUHOM aTTECTAIlUN SBIIICTCS 3adeT

PA3JEJI 2. COAEP KAHUE JUCHUIIJIMHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCHUIIJIMHBI

O6mass TpyAoEMKOCTh TUCHHMILIMHBI "CHCTEMBI HCKYCCTBEHHOTO WHTEIUIEKTa" COCTaBISET 2 3a4€THBIE
€JIMHUIIBI, 72 YacoB.

KonuyecTBO 4acoB, BBIJCISEMBIX Ha KOHTAaKTHYIO PabOTy C IMperojaBaTeieM U CaMOCTOSTENBbHYI PaboTy
00yJaronierocs, OnpeaeNnseTcs y4eOHbIM TLIaHOM.

2.2. COJEPKAHME PA3JEJIOB JUCIUIIJIMHBI

HaunmeHoBaHue pa3jesioB M TeM /BU] 3aHATHUSL/ Cemectp | YUacoB | Komneren- | Jluteparypa | Uute | [lpumeuanue
/ Kypce A PaKT.

Pa3gen 1. BBegeHue B MCKYCCTBEHHbI MHTEJIEKT
UM OCHOBHBbIE METO/IbI MAIIMHHOTO 00YYeHHs [IJIs1
padoTsl ¢ TAOJIMYHBIMHM JAHHBIMU

OCHOBHBIC 32/1a4U CUCTEM HCKYCCTBEHHOTO 5 1 ITK-8.1 JIT.1J11.2 0
unTtemekra. Knaccuguxanus, J1.3J12.1
KJIacTepu3aius, perpeccus. TUmbl MalliMHHOTO JI2.2J13.1
00yUYeHUS: ¢ yUUTENIeM, 0e3 YUUTEIs, ¢ JI3.2 J13.3
YaCTUYHBIM MPHUBJICUYCHUEM YUUTENSI, 00ydeHUE 0102233

¢ noakperuieHneM. Kimaccndukanms Ha 24 35

nmpuMepe anropuTma k-Gmmkaiimmx cocenei
(kKNN). MeTpuxu O1ieHKH K1acCUPHUKALAH:
rojaHoTa, TouHocts, F1, ROC, AUC.
Bammnanmonnas u TectoBast Beioopka. Kpocc-
Bayujanus. Pabora ¢ kaTeropuanbHBIMH
npusHakaMu. /Jlex/

IIpopaboTka yaeOHOTO MaTepHraa JCKITHMA. 5 1 TTK-8.1 JIT.1J11.2 0
[Moaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
31322 33
2435
MeTtonb! paboThl ¢ Tabauamu B Python. 5 2 TTK-8.1 JIT.1J11.2 0
Arperanys U BU3yaau3aius JI1.3J12.1
JaHHbIX. [IpoBeneHne IepBUYHOrO aHaIU3a J12.2J13.1
naHHbIX. /J1ab/ JI3.2 JI3.3

0109233




24 35

[IporpaMMHO-aNTOPUTMUYECKOE OCBOCHUE IK-8.1 JI1.1J11.2
matepuaia /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
Perpeccust. Merpuxku orieHku perpeccuu: MSE, IIK-8.1 JIT.1J11.2
MAE, R2 — xoadppument JI1.3J12.1
nerepmuHanuu. JIuHeiHas perpeccus, J12.2J13.1
MOJTMHOMHAIIbHAS PETPECCHSL. JI3.2J13.3
[epeobyuenue u peryisipusanus, rpeOHeBast 0102233
perpeccusi, LASSO, Elastic Net. D435
Jluneitapie Momenw IS Ki1acCH(DUKAIINH.
IlepuenTtpoH, JOrucTUYECKAs
perpeccusi, OJTHOCBSI3HbIE HEUPOHHBIE CETH,
CTOXaCTUYECKUM IPalUEHTHBIH CITyCK U
o0paTHOE paclpocTpaHeHHe TPaUCHTA.
Perynsapuzanus nuHenHbIX
Moenelt knaccudurarunn. /Jlex/
[IpopaboTka yueOHOTo MaTepHralia JCKIIHMA. IK-8.1 JI.1J11.2
[MoxroroBka k maboparopHbiM padoram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
D435
Hcnonb3oBaHue U CpaBHEHHE aJITOPUTMOB ITK-8.1 JIT.1J11.2
knaccudurarmu: kNN, JI1.3J12.1
pelaronye AepeBbest U uX aHcamOII, JI2.2J13.1
JorucTuyeckas perpeccus. /J1ad/ JI3.2J13.3
3122 33
24 35
[IporpaMMHO-aNTOPUTMHUIECKOE OCBOCHUE IK-8.1 JI.1J11.2
matepuaina /IIp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
31322 33
24 35
Knacrepuzanus. k-means, k-means++, TIK-8.1 JI1.1 J11.2
DBSCAN, arnomeparuBHas JI1.3J12.1
KacTepusanus. MeTpuku OLUeHKI JI2.2J13.1
Knactepuzanum. /JIex/ JI3.2 J13.3
31322 33
2435
IIpopaboTka yaeOHOTO MaTepHraa JCKITHMA. TTK-8.1 JIT.1J11.2
[Moaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
31322 33
2435
Hcnonb3oBaHue U OIlEHKa aIrOPUTMOB TIK-8.1 JIT.1 JI1.2
perpeccun. [Togbop onTUMAaTbHBIX JI1.3J12.1
napameTpoB perpeccud. /J1a6/ J12.2J13.1
JI3.2J13.3
31322 33
2435
IIporpaMMHO-aNTOPUTMUYECKOE OCBOCHUE TIK-8.1 JI1.1 JI1.2
marepuana /T1p/ JI1.3J12.1




J12.2713.1

JI3.2J13.3
0102233
2435
ANTOpUTMBI, OCHOBAHHBIE HA IPUMEHEHUHU [K-8.1 JI1.1J11.2
pemaronux aepeBbeB. Kpurepuu pasaeneHust JI1.3J12.1
y371a: HHOOPMAITMOHHBIN BBIMTPHIII, KpUTEPUI JI2.2J13.1
JoxuHn. JI3.2J13.3
AHCaMOIu peraroiux AepeBbeB: CIyYaliHbIIA 0102233
Jiec, TPaJANEeHTHBIA OYCTHHT. 24 35
Merton onopHbIX BeKTOpoB. [Ipsimas u oOparHas
3anava. OnpesiesieHre OMOPHBIX BEKTOPOB.
SAnepusiii Tprok. /Jlex/
IIpopaboTka yaeOHOTO MaTepHraa JCKITHA. TIK-8.1 JIT.1J11.2
[MoxroroBka k maboparopHbiM padoram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTUMH3AITMOHHEIE 3aa91 U UX PEIICHHUS. ITK-8.1 JIT.1J11.2
[TonGop runepnapaMeTpoB ajropuT™Ma ¢ JI1.3J12.1
IIOMOIIIBI0 METOJIOB onTuMu3anuu. /J1ad/ J12.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHUE TIK-8.1 JIT.1 JI1.2
marepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
[ToxroroBka k pyoesxaomy kKoHTpoto /Cp/ T1K-8.1 JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Pa3znen 2. Cuctemsl Ii1y00Koro ody4eHus
Heiiponnsie cetn. yHKINN OMIHOKH IIK-8.1 JI.1J11.2
HEWPOHHBIX CeTel 1 0OyueHHe ¢ JI1.3J12.1
MTOMOLIbIO 00PAaTHOTO PacIpoOCTPaHECHHS J12.2J13.1
rpanuenTa. [lonsatre 631ua 1 3moxw. /JIex/ JI3.2 J13.3
012233
2435
IIpopaboTka yaeOHOTO MaTepHraia JCKITHA. TTK-8.1 JIT.1J11.2
[Moaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Kiraccudukanmst m3o0paskeHn U TpaHnchepHoe TTK-8.1 JIT.1J11.2
o0yuenwue. /J1ad/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3

9192 33




24 35

[IporpaMMHO-aNTOPUTMHUYECKOE OCBOCHUE IK-8.1 JI1.1J11.2
marepuana /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
Pabora ¢ n300paXxeHUIMH C TIOMOIIIBIO IK-8.1 JI.1J11.2
HEHpOHHBIX ceTell. CBEpTOUHbIE HEMPOHHBIE JI1.3J12.1
cern. Oniepanuy cBepTOK, max-pooling. JI2.2J13.1
[lomynsipHBIE apXUTEKTYPHI CBEPTOYHBIX JI3.2J13.3
HelipoHHbIX cereil: AlexNet, VGG, Inception 0102233
(GoogLeNet), ResNet. Tpauncdeproe D435
oOyuenwue. /JIex/
[IpopaboTka yueOHOTO MaTepUalia JICKIIHMA. IIK-8.1 JIL.1J11.2
[ToxroroBka k maboparopHbiM paboram /Cp/ J.3J12.1
J12.2J13.1
JI3.2J13.3
0122 33
2435
Pabora ¢ TekcTaMu U BEKTOPHBIMH IIK-8.1 JIL.1J11.2
TIpeCTaBICHUSIMY TeKCTOB /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
3122 33
2435
[IporpaMMHO-aNTOPUTMHUYECKOE OCBOCHUE [K-8.1 JI1.1J11.2
marepuana /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
OO6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM ITK-8.1 JIT.1J11.2
SI3BIKOM C TIOMOILIbIO HEMPOHHBIX CETEH. JI1.3J12.1
BekropHble nipeacTaBiIeHUs J1s TEKCTA: JI2.2J13.1
word2vec, skipgram, J13.2J13.3
CBOW, fasttext. PexyppeHTHbIE HEHPOHHbIE 0102233
ceru, LSTM, GRU. 2435
Tpanchopmepsr, BERT, GPT. /Jlex/
[TonroroBka k pyoeskHoMy KoHTpoTto /Cp/ IIK-8.1 JIL.1J11.2
JI.3J12.1
J12.2J13.1
JI3.2J13.3
0122 33
2435
Pazgen 3. O0yyeHue ¢ nogkpenjieHueM
IlonsiTus arenra, cpenbl, COCTOSIHUS, TEHCTBUN TIK-8.1 JI1.1 J11.2
1 Harpaael. OyHKIAS JI1.3J12.1
neHHocTH cocrosinus (Value function) u J12.2713.1
(dhynkuus kadectBa neiicteus (Qfuntion). JI3.2J13.3
OnTtumMuzanus CTpaTeruy ¢ MOMOIIbIO 212233
MaKCUMHU3auK (PyHKITUH IICHHOCTH U Ka4ecTBa. 24 95
Q-o0yuenue. /JIex/
[IpopaboTtka yueOHOTO MaTepHaa JEKIIHA. T1K-8.1 JI1.1J11.2




IToaroToBka k 1abopaTopHbIM padotam /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
3139253
34 35

[Ipumenenne Q-Networks amns pemenus 5 2 [K-8.1 JI1.1J11.2 0
MIPOCTHIX OKpYy>keHuit. /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
01022 33
24 95

IIporpaMmMHO-aNropUTMHUYECKOE OCBOEHUE 5 2 TK-8.1 JI1.1J11.2 0
matepuaina /I1p/ J.3J12.1
J12.2J13.1
J13.2J13.3
019233
24 95

I'myGokoe obyuenue ¢ noakperuieHrneM. Deep Q 5 2 [K-8.1 JI1.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2J13.1
J13.2J13.3
0102233
24 35

[IporpaMMHO-aNTOPUTMHUYECKOE OCBOCHUE 5 2 [K-8.1 JI1.1J11.2 0
matepuaia /I1p/ J1.3J12.1
JI2.2J13.1
J3.2J13.3
0103233
34 35

[oaroroBxka k pyoexunomy koHTpoto /Cp/ 5 4 MK-8.1 J1.1J11.2 0
J1.3J12.1
J2.2713.1
J3.27J13.3
015233
54 55

Paznensr 1-3 /Konc/ 5 2 TIK-8.1 JI1.1 J11.2 0
JI1.3J12.1
J12.2J13.1
J13.2J13.3
D1039233
D4 D5

PA3JIEJI 3. OBPA30OBATEJIBHBIE TEXHOJIOTUA

B mportecce ocBOGHHS MUCIUILTMHBI HCIOIB3YIOTCS CIIEAYIONIHE 0Opa3oBaTelbHbIE TEXHOIOTHH: JIEKIIUU
(J), npakruueckue 3austus (IIP), maGoparopusie pabortel (JIP), camocrositenbHas pabora cryaentoB (CP) mo
BBITIOJIHCHUIO Pa3JIUYHBIX BUIOB 3aaHUN.
1. B mpomecce ocBOeHHS AMCUWIUIMHBI HCIIONB3YIOTCS CIEAYIOIINE WHTEPAKTHBHBIE 0Opa30BaTEIbHBIE TEXHOIOTHH:
npobnemuas Jsekiust (ILJ1). JleximmoHHBIN Marepuan mpeACTaBiICH B BUAC claia-mpeseHTanuud B (opmare «Power
Point». JIns HarmsgHOCTH WCMONB3YIOTCS MaTepuallbl Pa3IHYHBIX HAYYHBIX W TEXHHYECKUX OKCIIEPUMEHTOB,
CIIPAaBOYHBIX MAaTEpPHaliOB, Hay4YHBIX CTaTel T.n. B Xome Jekium mpemycMoOTpeHa oOpaTHas CBS3b CO CTYyIEHTaMH,
AKTHBU3UPYIOIIME BOIMPOCH, MPOCMOTP W OOCYyXaeHue BuaeopmibMoB. llpu TpoBemeHWH JIEKIMA WMCIONB3YeTCs
MPOOJIEMHO-OPUEHTHUPOBAHHBIN MEXINCIUIUIMHAPHBIA MTOAX0[], MPEATOoaraloliuii TBOpUYECKUEe BOIMPOCH U CO3/IaHUE
JIUCKYCCHUOHHBIX CUTYaIIUH.
2. IIpu n3NMOXKEeHNN TEOPETUIECKOTO MaTepralia UCTIONB3YIOTCS TaKiHe METOIbI:
— MOHOJIOTHYCCKHIA;
— MOKa3aTelIbHBIMN;
— JIHAJIOTUYCCKUH;
— 3BPUCTUYECKHUI;




— HUCCIICIOBATENLCKHUT;

— MpoOJIEMHOE U3JI0KEHHE.

3. Ucnonb3yroTes cielyonue NPUHIUITEI TUJAKTUKA BBICIIECH IIKOJIBI:

— MOCTIEIOBATEHFHOCTh OOYYCHUS;

— CUCTEMAaTUYHOCTH 06yqu1/Is[;

— IOCTYIHOCTH 00Y4eHHUs;

— MIPUHIIUI HAYYHOCTH,

— MIPUHIIXIIEI B3aNMOCBSI3U TEOPHH U TIPAKTHKH;

— INPUHOMUII HATJIAAHOCTHU U AP.

B koHIIEe Ka)K/10# JIEKIMU PEyCMOTPEHO BPEMs U1l OTBETOB Ha MPOOJIEMHBIE BOIIPOCHI.

4. CamocrostenpHas paboTa mpemAHa3Ha4deHa Uil BHEAyIWTOPHOM pabOTBI  CTYAEHTOB, CBS3aHHOH C
KOHCIICKTUPOBAHUEM HCTOYHUKOB, yqe6Horo Marcpuaia, U3yudCHUEM I[OHOHHHTCHBHOﬁ JIATECPATYPhI IO JUCHUILINHE,
MOATOTOBKOM K TEKYIIEMY K MPOMEXYTOYHOMY KOHTPOJIO, a TaKkKe BBINOJIHEHWEM HHIWBHUIYAIbHOTO 3aJaHUS B
(hopMe SMIUPUIECKOTO UCCIIETOBAHMSL.

PA3EJI 4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCHUIIJINHbBI

4.1. Pexomenayemas Jureparypa

1. OcHoBHas JuTEpaTypa

ABTODBI, 3armaBue WsnarenscTBO, TOA
JI1.1 | daax I1. MammaHOe 00y4eHne. Hayka n MCKyCCTBO IOCTPOSHHS M: IMK Ilpecc, 2015
aITOPUTMOB, KOTOPBIE U3BJIEKAIOT 3HAHUS U3 JAHHBIX
(400 c.)
JI1.2 | Huxonenxko C., I'my6oxoe oOyuenwue (480 c.) CIIG.: ITutep, 2018
Kamypun A.,

Apxanrensckas E.

JI1.3 |Carron P. C., bapto | O0yuenne c nonkperieHneM: Beenenue. 2-e u3g. (552 M.: JIMK Ilpecc, 2020

2. JIx. c.)
2. JlonosTHUTEIbHASA JIMTEpaTypa
ABTODHI, 3armnaBue WznatenscTBO, TOA
JI2.1 |E.B.bopoBckas, H. | OcHOBBI HCKyCCTBEHHOTO MHTEJIIEKTa: yueOHoe nocodue | M. : JlabopaTopus 3HaHHUH,
A. JlaBpIIOBa (130¢.) 2020
JI2.2 | I1. Txommm HckyccTBeHHBINM MHTEIUISKT ¢ puMepaMu Ha Python CIIb6. : 000
(440 ¢c.) "Tuanekruka", 2019
3. MeToauueckue pa3padoTku
ABTODEHI, 3arnaBue H3narenscTBO, rof
JI3.1 CucteMbl UCKYCCTBEHHOIO UHTeIekTa: KoHcnekr ®I'BOY BO
Bpagyn H.B. nekunit A obygaromuxcs o OIl 6akanaBpuarta Bcex "HOHAYUIC", 2023
HarpasyeHuii moarotosku (135 c.)
J3.2 CucremMbl HCKYCCTBEHHOTO HHTEIIeKTa: Meronndeckue ®I'BOY BO
H.B. bpanyn peKOMeHIaH A5 TaOOPATOPHBIX U MPAKTUIECKHX "HTOHAYUIC", 2023

3aHsTHI A7 oOyuatrormxcs mo Ol GakanmaBpuara Bcex
HanpaBJeHuid moarorosku (120 c.)

JI3.3 CucreMbl UCKYCCTBEHHOTO MHTEIIEKTa: MeTOAnIecKie ®dIBOY BO

H,B, bpanyn PEKOMEHJaluu 10 OpraHU3aluu CaMOCTOSTENbHON "ITOHAYUIC", 2023
pabotsl oOyuarommxcs mo Ol 6akanaBpuara Bcex
HarpasjieHu moaroToBku (125 ¢.)

4.2. llepevyeHs pecypcos
HH(OPMAIHOHHO-TeJIEKOMMYHUKAIMOHHO# ceTu ""HTepHeT"

5 |Pubmioreka ®I0Y BO «JOHELKAS AKAJEMIS

VIIPABJIEHUS U TOCY IAPCTBEHHOM CJTYXKBbIy | MtPs://donampa.ru/biblioteka

2 | Open Machine Learning Course https://mlcourse.ai

Brenenne B MammbHOe oOydeHme oT «Bioinformatic

33 Institute»

https://stepik.org/course/4852/promo

Creunanusauus MammnHoe oOy4eHue M aHanu3 JAHHBIX | https://ru.coursera.org/specializations/machine-

24 o . :
0T «MOCKOBCKHH (PU3HUKO- learning-dataanalysis




TEXHAYCCKHI HUHCTUTYT»

[Inarpopma s mpoBemeHus copeBHoBaHWii 1o Data

95 Science

https://www.kaggle.com

4.3. Ilepevyenb MPOrpaMMHOro odecredeHust

JluneHsnoHHOE W CBOOONHO  pacHpocTpaHsieMOe  IporpaMMHOe  oOecliedeHHe, B TOM  YHCIE
OTEYECTBEHHOI'0 IIPOM3BOACTBA!
IIpn mpoBenmeHNH JEKIUH HCIONB3YeTCS AyIUTOPHSI C MYJIbTHMEIUHHBIM 000pYy/IOBaHHEM. AYAWTOPHBIC 3aHSITHS
NPOBOAATCS B KOMIBIOTEPHBIX KIaccaXx ¢ JOCTynoM K cetu WuTepHer. JIns mpoBeneHUs KOHCyIbTauui B online-
pexumMe ucnoib3yercss LMS Moodle u Slanekc. Tenemocrt.

[Iporpammuoe obecnieueHue:

1. Onepaunonnas cucrema Windows 7 u BbILIe.

2. TIO B cocraBe makera MS Office 2010 u Bbime, BrIrouas nporpammbl MS Project m MS Visio, nuctpuOyTus
Python BMecTe ¢ OCHOBHBIMH OHMOJIMOTEKAMH IS aHAJIN3a JAHHBIX U MTAKETHBIM

MeHeKepoM conda

4.4. lIpodeccnonanbHbie 6a3bl JAHHBIX U HH()OPMALUMOHHbIE CIIPABOYHBIC CHCTEMBbI

KommbioTepHast TexHMKa C BO3MOXXHOCTBIO TOAKIIOUEHHS K ceTH «UWHTepHeT» m obecrmedeHueM JOCTyHa B
ANEKTPOHHYI0  WH(GOpPMaIMOHHO-00pa3zoBarensHyto cpeny (OMOC @®IBOY BO JOHAVYUIC), a Ttarke
BO3MOXXHOCTHIO WHIMBUIYAJIEHOTO HEOrpaHHYeHHOTO noctymna obydaronuxcs B ObC u OMOC mocpencteom Wi-Fi ¢
NEepPCOHATBHBIX MOOMIIBHBIX YCTPONCTB.

Python-0ubnmoTeka A1 HayYHBIX U MHXKEHEPHBIX pacuéroB http://scipy.org/

oubmmoreka st 3hPexrnBHON PabOTHI ¢ MHOTOMEPHBIMHA MacCHBaMHU TaHHBIX http://www.numpy.org/

OubimoTeKa Ha si3blke mporpamMupoBanusi Python ams Busyanuzanum ganHbIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYeCKOe olecnevyeHue QUCHUILIMHBI

1. JlekuuoHHBIE 3aHATHA. AYAMTOPHH C MYJIbTUMEOUMHBIMH CpPEACTBAMH M HWMCIOLIME BBIXOJ B CETh
«MuTepHeT. [loMeneHus i MPOBECHUS ayIUTOPHBIX 3aHATHH, 000PYA0BaHHbIC YUSOHOH MeOEIbIO.
2. JJaboparopusbie paboThl. KOMIIBIOTEpHBIH KIacC ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEICTB,
MO3BOIISIIONIMX  KaXAOMY CTYICHTY pa3padaThiBaTh NPOTpAaMMHBIC pealu3alliil TPAKTUYEeCKHX 3a7ad B XOJe
BBITTOJTHEHUS
7a00paTOpPHBIX padoT.
3. [lpakrtuyeckue 3aHATHSA. KOMIBIOTEpHBIN KJIacC ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJCTB, MO3BOJSIOMUX KaXKIOMY
CTYACHTY pa3pabaThiBaTh NPOrpaMMHBIC pealM3aldd NPAaKTUYECKHUX 3afad B XOJAE BBHIMONHEHUS JabopaTOpHBIX
pabor.
4. CamocrostensHast pabota. bubnmoreka, mmeromas pabodme MecTa Ijsl CTYJAEHTOB. AyIWTOPUH, OCHAIIEHHBIE
KOMIIBIOTEPAaMH C OCTYIOM K ceTH «HTepHeT».

PA3JIEJI 5. ®OHJI ONEHOYHBIX CPEJICTB

5.1. KouTpoJibHbIe BONPOCHI U 3aJaHUSA

Bormpocs! k 3auery.

1. BaifecoBckuii kaccupukarop. Onenka npusHakos (Gaussian, Bernoulli, Multinomial). EM anropurm.

2. Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Auncambiu. Soft and Hard Voting. Bagging. Crryuaiinsiii stec.

4. Merpuueckuii kiaccuduratopsl. KNN. WKNN.

5. Jluneitnas perpeccusi. LASSO, LARS. CART.

6. lepeBns pemennii. UHGopManuoHHblid BEIMTphIL. Omuodka K1acCHPUKALMN, SHTPOIUS, KpuTepuid JLKUHM.
IIpyHuHr.

7. I'no6anbreiii nouck. Ciryuaitnsiii nouck. Grid search. CiyuaiiHoe Oiryxaanue. baiiecoBckast onTumMu3anysi.
8. Jluneitnas perpeccus. [lommnomuansHast perpeccust. [pedneBast perpeccusi.

9. AdaBoost. ['pamueHTHBII OyCTHHT PEMIAIONINX AEPEBHEB.

10. Knacrepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3ainy.

11. Ouenka xnaccuduranyu. IpdekruBHocTh No [1apero. Precision-Recall 1 ROC kpussie. AUC.

12. Hetiponnsle ceru. [leprientpon Pozen6mnarra. OOpaTtHOe pacrpocTpaHeHue rpafrenTa. OyHKINN aKTHBAINH.
Softmax.

13. Jlokanbusiii nouck. Hill Climb u ero pazHoBuaHocTH. OTXUT. [ €HETHYECKHUI alTOPUTM.

14. Meton onopHBIX BEKTOPOB. S npa.

5.2. Tembl MUCbMEHHBIX PadoOT

IIucemenHbBIC pa6OTBI HC MPEAYCMOTPCHEL.

5.3. ®oHa OLEHOYHBIX CPeaCTB

@oHT OIEHOYHBIX CPencTB IUCHUILTHHBI "CHCTEMBI HCKYyCCTBEHHOTO WHTeliekra' pa3paboTtaH B




COOTBETCTBHH C JIOKATHHBIM HOpMaTUBHBIM akToM PI'BOY BO "IJOHAVYUIC".
®DoH/| OLIEHOYHBIX CPEICTB MUCHMILIMHBI "CHCTEMBl HCKYCCTBEHHOrO HWHTE/UICKTa' B IOJHOM OOBbeMe
MPEACTABIICH B BUJE NPWIOKEHUA K naHHoMy PII/I.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

YcrTHBIi onpoc (KOHTPOIJIb 3HAHHUH pazjiena yueOHON TUCIIUTUINHBI)
CobecenoBanue (caMocTosITelIbHAS padoOTa)
WnpvBuayansHble 3aJaHus (BBIIOIHSAIOTCS Ha 1a0OPaTOPHBIX 3aHATHIX)

PA3EJI 6. CPEJCTBA AJAIITAIIUU TPEINIOJABAHUA JUCHUIIJIMHBI K
INOTPEBHOCTAM JINILI C OTPAHUYEHHBIMHU BO3SMOXKHOCTAMMU 31OPOBbsA

B ciydae HeoOxonumocTy, o0ydaromumMes U3 4ucia JIMI ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMU 310pPOBbs (IO
3asBJICHUIO OOYYalOlIerocs) MOTYT MpPEUIaraThCsl ONHU M3 CICAYIONINX BapHaHTOB BOCHPHUATHA HH(QOPMAIMU C
YUETOM UX WHAWBUAYAJIBHBIX TICUXOPU3NUECKUX OCOOCHHOCTEM:

1) c mpuMeHEHHEM >JIEKTPOHHOIO OOYYEHHs U AUCTAHLUOHHBIX TEXHOJIOTHH.

2) ¢ MpUMEHEHHEM CIIEHAIBHOr0 000PYJIOBaHUS (TEXHUWKH) W MPOTPAMMHOTO OOECTIC€YeHHS, MMEIOIIUXCS B
OIBOY BO "JOHAVYUIC".

B mponecce oO0ydeHuss npu HEOOXOAMMOCTH MJIsl JIMLI C HapyILICHUSIMH 3pEHHUs, ClyXa H OIOpHO-
JBUTaTeIbHOTO alapara IpeloCTaBIIIOTCS CIEIYOLUINE YCIOBHS:

- JUIsl ML ¢ HapyLICHUSIMU 3pEHUS: Y4eOHO-METOAWYECKHEe MaTepHaibl B MeYaTHOH (opme yBeTUUEHHBIM
mpudTom; B ¢GOpMe DIIEKTPOHHOTO JHOKyMeHTa; B (opme ayamodaiina (mepeBox y4yeOHBIX MaTEpHaloB B
ayauodopMaT); MHIMBHIYyalbHbIE 3a1aHNUS U KOHCYJIbTalllH.

- JUId JIAI C HapyIIEHUSMH clyxa: ydeOHO-MeToJquueckue MaTepuanbl B medatHoi (opme; B dopme
9JIEKTPOHHOTO JOKYMEHTa; BHIEOMaTepuanbl ¢ CyOTHUTpamMM; WHAMBUAYaJbHbIE KOHCYJNBTALMH C IPHUBJICYCHUEM
CYpPZOIIEPEeBOUNKA; MHIANBUAYaJIbHbIE 3aJaHNSI U KOHCYJIbTALUH.

- IS JUIl C HapyIIeHWsSMH OIOPHO-IBUTATEILHOTO amnmapara: ydeOHO-METOJMYECKUe MaTepualibl B
neyatHoii Qopme; B ¢GopMe DIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiiia; HHAWBUAYAIbHBIE 33JaHUS |
KOHCYJIbTaIHH.

PA3JEJ 7. METOJIUMYECKUE YKA3ZAHMS JUISI OBYUYAIOILIUXCS 1O YCBOEHUIO
TUCHUTIINHBI

JIeKIIMOHHBIE 3aHSTHS TOCBSIICHBI PACCMOTPEHHUIO KIIOYEBBIX, 0a30BBIX TMOJIOKEHUM Kypca U Pa3bsICHEHUIO
yueOHBIX 33JJaHUI, BHIHOCUMBIX Ha CAMOCTOATEIBHYIO IPOPAOOTKY.

JlaGopaTopHble pPabOTHI MpeAHA3HAYCHBI I NPUOOPETEHHUS OMNbITa MNPAKTHYSCKOM pealin3allid  OCHOBHOMN
npodecCHOHANILHOW ~ 00pa30BaTeNbHON mporpaMMbl.  Meroanyeckue ykazaHus K JJaOOpaTOpHbIM — paboram
npopabaTHIBAIOTCS CTYJACHTAMH BO BpEMS CaMOCTOATENBHON MOAroTOBKM. HeoOXOmUMBIH YpOBEHb MOATOTOBKA
KOHTPOJIIMPYETCS TIepe MIPOBEICHNUEM JTa00PaTOPHBIX PabdoT.

CamocTosiTenbHass paboTa CTYIEHTOB BKIIOYAET CIEHYIONIME BHUABL: NPOpPadOTKa Y4eOHOro Marepuayia JICKIHid,
MOJITOTOBKA K Ja00paTOPHBIM paboTaM, MOATOTOBKA K TEKYIIIEMY

KOHTPOJIO W JPyrue BUJABI CAMOCTOSTEIBHOW paboThl. Pe3ynmbTaThl BceX BHIOB PaOOTHI CTYACHTOB (hOpMHpYIOTCS B
BUJI€ WX JIMYHOTO PEHTHHra, KOTOPBIM YYHUTHIBAETCS HAa IMPOMEKYTOYHOH arrectanuu. CamocTodTenbHas padora
MpeaycMaTpUBaeT HE TOJBKO MPOopabOTKy MAaTepHajoB JICKIMOHHOTO Kypca, HO W WX pacIIUpEeHUE B PE3yibTaTe
MIOMCKA, aHAJIN3a, CTPYKTYPUPOBAHUS

U TIPEJICTABIICHUS] B KOMIIAKTHOM BHJIE COBPEMEHHOW MH(POPMAIIMU 13 BCEX BO3MOXKHBIX

HCTOYHUKOB.

Texymiuii KOHTPOJIb YCIIEBAEMOCTH TIPOBOAMTCS B TEUECHUE KAXKIOTO MOTYJIS.

OcBoenre Mojynss ¥ ero yCHeniHOe 3aBepllicHHe Ha CTaJHd MPOMEKYTOYHOW aTTECTAllUM BO3MOXHO TOJBKO MPH
perynspHoi paboTe BO BpeMsl CeMecTpa M IUTAHOMEPHOM MPOXOXKICHMU TEKyIIero KoHTposs. HaOparh pedTHHT 1Mo
BceM OyiokaM Mopaynst B KaXKIOM CEeMECTpe, NPOWTH IJIAHOBHIE KOHTPOJBHBIC MEPONPHUATHS B TEUYCHUE
9K3aMEHAIMOHHOM CECCUU HEBO3MOXKHO.

HHH 3aBCPLICHUA pa60TI)I B CEMECTPE CTYACHT NOJKCH BBIITOJIHUTE BCEC KOHTPOJIbHBIC MEPOIIPUATHUA.

[IpoMexxyToUHast aTTecTalys IPOXOAUT B hopMe 3aueTa.
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