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Pabouas mporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHMAMUPI'OCBOMO HampaBieHHIo
noarotoBku 38.03.01 «DxoHOMUKa», YTBEPKIAEHHOTONPHUKa30M MuUHHUCTEpCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu ot «12» aBrycra 2020r. Ne954.

[Iporpammy cocraBun:
Cr.npen . Myp3abekoa M.H.
(momxuocts, ©.1.0.)

[IporpamMma ono6peHa Ha 3acenaHuu kadeapsl «byxranrepckuil yder, aHainus 1 ayauT»
[Tpotokon Ne 10 ot « 20 » wuroHs 2023 roma

[Iporpamma ogo6peHa YueOHO-METOIMYECKIM COBETOM (aKyabTeTa SKOHOMUKHU U YIIPABIICHUS
[Tporokon Ne 10 ot « 26 » wuioHSA 2023 rona

[IporpamMma paccMoTpeHa Ha 3aceflaHui Y 4e0HO-METOAMYECKOTO COBETAa YHUBEPCUTETA
[Iporokon Ne 10 oT« 28 » WIOHA 2023 .



1. Iles oCBOEHUSA AW CHUTIINHBI

Lenbro n3yueHust TUCHUIIHHBI « CHCTEMbI HCKYCCTBEHHOTO MHTEJUIEKTay SBJIsieTCs: (hopMupoBaHue
KOMIETEHIMH B 00aCTH MPUMEHEHUS HHTEIJICKTYaTbHBIX HH()OPMAIIMOHHBIX CUCTEM IS PeIIeHUS
npoeccuoHaIbHBIX 3aj1a4.
3anauy TUCHUIUIMHBIL
— O3HAKOMHTb C COBPEMEHHBIMU OOJIACTAMU HUCCIEA0BAHUS IO MCKYCCTBEHHOMY UHTEIIEKTY U
cepamul IPUIIOKEHUS SKCIIEPTHBIX CUCTEM;
— IIO03HAKOMHUTb €  KOHLEMNLMSIMH, COCTaBJISIONIMMU
HCKYCCTBEHHOT'O MHTEIIEKTA;
— U3JI0KUTh TEXHUYECKUE ITOCTAHOBKM OCHOBHBIX 3a/1a4, PEIIAEMbIX CUCTEMAMHU HCKYCCTBEHHOIO
MHTEJJIEKTA;
— TIO3HAKOMHUTH C OCOOEHHOCTSAMHU MPAKTUYECKOIO HCMOJIb30BAHUS MHTEIIEKTYaJIbHbBIX
nH(}OPMAaLMOHHBIX CUCTEM B 001acT HH(OPMALIMOHHON OE30M1aCHOCTH.

OCHOBY COBPEMEHHBIX CHCTEM

Mecro qucuuniunsl B crpykrype OIIOII 6akanaspuara

HI/ICHI/IHHI/IHa «CucremMsl HCKYCCTBCHHOTO HMHTCJUICKTa»B JKOHOMMKE) BKIIIOUCHA B BAapUAaTUBHYIO
4acTh OCHOBHOH Mpo(ecCHOHAIBHONU 00pa30oBaTeNbHON MPOrpaMMbl aKaJIeMHUYECKOro OakalaBpHaTa
HampaBlIeHHe  MOATOTOBKM  OakanmaBpuata38.03.04  «['ocymapcTBeHHOE U MYHHIMIAIbHOE
ynpaBiaeHueHuey, npodmib «l'ocynapcTBeHHAs M MyHUITUIIATbHAS CITy)K0a», SBISAETCS AUCITUTUTMHON
1o BeIOOpY, M3ydaercs Ha 3 Kypce B 6 cemectpe./[1s 0OCBO€HUS JUCHMILIUHBI CTYASHTHI UCIOJIB3YIOT
3HAHMS, YMEHUS U HaBbIKM, CPOPMUPOBAHHBIE HAa MPEIBIAYIIEM YpPOBHE 00pa3oBaHUS. 3HaHUS U
YMEHHUS, TOJIyYEHHbIE NPU HM3YYEHUHU [UCLMIUIMHBI, HEOOXOAMMBI OOyJaromUMCs JUIsl OCBOEHUS
Ipo(eCCUOHANBHBIX KOMIIETEHIMH M pelleHus 3a7ad MEXIUYHOCTHOTO, MEXKYJIbTYpPHOTO M
po(heCCHOHATIBHOIO B3aUMOICHCTBHUS.

3. Pe3yJabTaThl 0CBOEHHS TUCHUILTHHBI (MO1YJIs1) «CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTA)
[Ipomiecc wW3y4YeHWs IUCHUILIMHBI HalpaBlieH Ha (GOPMHPOBAHUE DJIEMEHTOB CIICTYHOIINX
komrereHiui B cootBercTBUU ¢ ®I'OC BO 1o gaHHOMY HampaBJICHHIO:

Kon HaumenoBanue Koa, HanMeHOBaHUe HHANKATOPA 10CTHKEHUS
npogeccuona| MpodeccHoHATHHOI npodeccuoHaNbHOI KOMIIETEeHIUN
ILHOI KOMITETEHIIHH
KOMIIETeHIIHH
Cnocoben K- 6.1. TTogumaer IPUHLUIIEL 3HATH. MeToms!
UCIIONIBL30BATh 3HAHUC | 1ocTpOCHHS M OCHOBHBIC pa3paboTKu
IK-6 OCHOBHBIX METOJIOB METOIbI CHETEM OpUTHHATBHBIX
HOKYCOTBEHTOTO MCKYCCTBEHHOTO MHTEJUIeKTa 1 [T OPHTMOB 1
pATCIIeRTa B IPUMEHSIET UX [UIS peleHust | PO PavMHBIX
Eocnenylomen . . [pELIEHUH C
podeccHoHanbHOM 3a/1a4 npodecCuoHaANbHON CTIOE ORI
NEeSITENLHOCTH . NEeSITeNIbHOCTH; COBEMEHHBIX
TEXHOJIOTUH
K- 6.2. Hccnenyer [Ymern: CTaBUTb
HalpaBJIeHHs IpUMeHeHys [AAaUH U aJanTHpOBaTh
CHUCTEM HCKycCcTBeHHOTO [METOARL M a/IrOPHTMB]
B — Jups [MAUIHHHOTO 00y4eHust
Pa3ITUYHBIX peIMETHBIX
obnacreii;




IIK- 6. 3.
KOMILIEKCHI METOJ0B U

BriOupaer

JUTSL peLeHUs

MpeAMETHOM 001acTH.

HHCTPYMCHTAJIbHBIX CPCACTB
HNCKYCCTBCHHOI'O MHTCJUICKTA

npodeccHnoHabHBIX 337124 B

3aBHCHMOCTH OT 0COOCHHOCTEM

Baanern:
[MOCTAHOBKOM 3a1a4 1Mo
AanTauy Win
COBEPIIICHCTBOBAHUIO
METOJIOB M aJITOPUTMOB
TS peIIeHs
KOMITJIEKCa 33124
MPEIMETHOM 00JacTH

YK-1

YK-1. Criocoben
OCYILIECTBIISATH IIOUCK,
KPUTHYECKHUI aHAJIN3
nH(popmManuy,
[IPUMEHSTh CUCTEMHBIN
[OAXO/1 ISl PEeIIeHUs
[MOCTABJIEHHBIX 3a7a4

BBIICIISIS €€ 0a30BBIE
COCTaBJISIOLIHE.

YK-1.1. Ananuzupyet3anauy,

3HATh:

OCHOBBI
KPUTHUYECKOTO
aHalM3a W CHUHTE34
uH(pOopMaLUH.
YMeTh:

BBIIEIITE 0a30BbIE
COCTAaBIIAIONINE
MMOCTAaBJICHHBIX
3a7a4.

Baagern:
METOJaMH aHaJIn3a
n CHHTE3a B
peIIeHuN 3a1a4.

4. CTpyKTypa U coepKaHue TUCIHHIINHBI (MOTYJIs1)
4.1. CTpyKTYypa JUCHUILUIHHBI (MO1YJIfA)

OO011ast TpPyA0E€MKOCTh AUCHUIIINHBI COCTaBISET 2 3a4ETHBIX €UMHHUIL, /2 YacoB.
Ounas dopma

Ne
n/n

TPY0EMKOCTD (B 4acax)

Buasbl yue6Hoii padoThl, BKJIIOYast
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®opMbI TeKyLLIEr0
KOHTPOJIsSI yclIeBaeMOCTH
(no neoenam cemecmpa)
®DopMa NPpOMeKYTOUHOMI




Bsenenue
BHCKYCCTBCHHBIMMHTEILIIE

- 3 10 10 8 8
MOCHOBHBIEMETOAbIMAIIN
HHOTOOOYUYCHHS
CucTteMbIramyo0oKoro00yy 25 4l6 7
EHUS
OOyuenue 14| 3| 4| 4 3
CIIOIKPETIIEHHEM
Bcero 72|18 | 18 | 18 18
Kypcosas paboma x| *

(npoexm)
Ioozomoska k sk3ameHy
OO6mast TpyI0eMKOCTb, B [TpoMesxyTouHas
gacax dopma

72 | 18 | 18 | 18 18 Sauer *

3a4yer ¢ OLEHKOMH

DK3aMeH

OuyHo-3a04Has Gopma

Ne Buabl yueoHoii paboThl, BKIIOYAS ®DopMbl TEKYLLET0
n/n CaMOCTOSITeJILHYIO Pa00Ty CTYIeHTOB M| KOHTPOJISI ycleBaeMOCTH
TPYI0EMKOCTD (B 4acax) (no neoenam cemecmpa)
K C ®DopmMa NPpoOMeKYTOUHOM
OHTAKTHAs aMOCTOSITeIbHA aTTecTammu (1o
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Bsenenue
BHCK}@CTBGHHHI’IHHTGHJ’IC
KTHNOCHOBHBICMCTO AbIMAIIl 26| 6 6 14
WHHOTOOOY4YeHHSIATISIPa0o
TLICTa6J'II/ILIHLIMI/II[aHHBIM
CucteMbIrmyookoroooyy 2 | 5 5 12
CHUA




OO6yuenue 24| 5 5 14
CIIOAKPEIUICHUEM
Bcero 72 | 16 16 40
Kypcosas paboma
(npoexm)
Iloozomoska k sxk3ameHy
OO0mas TpyI0eMKOCTh, B [TpoMeKyTouHas
72 | 16 16 40 foos <
3auer ¢ OLEeHKOH
Dx3aMeH

4.2. Conepxxanue JTUCUMILIMHBI (MOXYJIs)

Ne n/nm | HaumMeHOBaHMe MOAYJIsS, COAEPKaHUE Yacel
1 «BBeJeHHe B HMCKYCCTBEHHBI HMHTE/VIEKT M OCHOBHBIE METOJbI
MaIIMHHOTO 0Gy4Y€eHMs AJIs1 paGOThI C TAGJIMYHBIMU JAHHBIMM»
Jleknun
1.1-1.5 | [OnmuoHanbHO: MaTeMaTHYEeCKUI KOe3 1o 3JIEMEHTAM 10

MaTeMaTHYEeCKOW CTATUCTUKH, JUHEHHOW anreOphl U MaTEMaTHYECKOTO
aHanm3a. |

OcHoBHBIE 3a1auu CUCTEM HCKYCCTBEHHOTO MHTEJUIEKTA.
Knaccudukanus, «macrepusanmsi, perpeccus. Tumbl MaITHHHOTO
oOyueHusi: ¢ yuuTeneMm, Oe3 Y4uTens, ¢ YaCTUYHBIM IPHUBJICUECHUEM
yuuTens, 00ydeHue ¢ MOJKPEIICHUEM.

Knaccudukanus va npumepe anropurma K-ommkaiimmx coceneit (KNN)
[OnmumonanbHO: BBICTpBIH MOMCK  Omkalmux cocenei.]. MeTpuku
OllEHKKM Kiaccuukanuu: 1ojHoTa, TouHocth, FI, ROC, AUC.
Banupaunonnas u TtecroBas BbiOOpka. Kpocc-Bammmanusa. PabGota ¢
KaTeropualbHbIMU IIPU3HAKAMU.

Perpeccuss. Metpuku omnenku perpeccun: MSE, MAE, R2 -
koahdunmeHt aerepmuHanuu. JIuHelHas perpeccus, MOJIUHOMHUATIbHAS
perpeccusi. IlepeoOyueHne u perymspuzanus, rpeOHEBas pPerpeccus,
LASSO, ElasticNet.

Jluneitable Monenu Ans kinaccudukanuu. [lepuentpon, jgorucruyeckas
perpeccus, TOJHOCBSI3HbIE  HEHPOHHBIE  CETH,  CTOXaCTHYECKHIl
TPaJUEHTHBIM CIyCK U OOpaTHOE pacmpoCTpaHeHHE TpaaueHTa.
Perynsipuzanus mTMHEWHBIX MOJIENel KITaCCU(PUKAIIUUH.

Krnacrepuszanus, k-means, k-means++, DBSCAN, armomepaTuBHas
KJ1actepuzanus. MeTpUKHU OLIEHKU KJIACTEPU3ALIHH.

ANTOpUTMBI, OCHOBaHHbIE HAa NPUMEHEHHHM PpELIAIOLIUX JIEPEBHEB.
Kputepun pasznenenust y3na: WHOOPMAIMOHHBIA BBIUTPBIII, KPUTEPHA
JUokuHU.  AHcamOnM — pelarolMX — JIepeBbEB:  CIy4alHBIA  Jiec,
TpaaueHTHBIA OYCTHHT.

Meton onopHbIX BeKTOpoB. [Ipsimas u oOpartHas 3amada. OnpeneneHue
OIIOPHBIX BEKTOPOB. SIIEpHBIN TPIOK.

Hausnebrit 0alfiecoOBCKHUIt KIIaCCU(PHUKATOP. Metoabl OILICHKH
pacnpezeneHus npusHakoB. EM-anroputm Ha npumepe CMecu rayCcCuaH.




Meronpl Oe3rpaJHeHTHON ONTHMHU3AIMU: CiydaiHblid mouck, hillclimb,
OT)KHT, TCHETUYCCKUI aITOPUTM.

JlabopaTopHbie padoThl 8
JIP1.1 | Metoab! paboTsl ¢ Tabnuiiamu B Python. Arperamus u Bu3yanu3amnus 2
naHHbIX. [IpoBeieHre NePBUYHOTO aHAIN3A JAHHBIX.
JIP1.2 | cmonb30BaHuUe U CpaBHEHHE ATOPUTMOB Kiaccudukanuu: KNN, 2
pelarome AepeBbest U X aHCaMOJIH, JIOTHCTUYECKasi PerpecCHsl.
JIP1.3 | Hcnonp3oBaHue ©  OICHKA  alTOPUTMOB  perpeccun.  [lombop 2
OTITUMAITBHBIX
apaMeTpOB perpeccuu
JIP1.4 | OntuMu3anoHHbIe 337a4u W uX pemieHus. [logbop rumeprapameTpoB 2
ITOPUTMA C MMOMOIIBIO METOJOB ONITUMH3AIIHH.
IIpakTHKa 10
ITP1.1 | TIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE MaTeprasa 10
CamocrosiTesbHasi padora 8
CP1.1 | IIpopaboTka y4eOHOTO MaTepuaa JISKIUH 1
CP1.2 | [ToaroroBka K J1a0OPaTOPHBIM padoTaM 5
CP1.3 | [loaroToBka K pyOeKHOMY KOHTPOJIIO 1
CP1.4 | Jlpyrue BUJbl CAMOCTOSITENILHOM pabOThI 1
2 Jlexun
2.1- | Heiiponnsie cetn. DyHKIUK OMUOKNA HEHPOHHBIX CETEH 1 00yUYEeHHUE C 5
2.3 MOMOIIBI0 OOPAaTHOTO pacmpocTpaHeHus rpaauventa. [lonsTue O63Tya u
SIOXHU.
PaboTa ¢ m300pakeHUsAMH C TTOMOIIBIO HEHPOHHBIX ceTell. CBEpPTOUHBIE
HelipoHHbIe ceTH. Omnepamum CcBepTOK, max-pooling. [lomymsipabie
apXUTEKTYPBI CBEPTOUHBIX HEHPOHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe obydenue.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEUPOHHBIX ceTeil. BekTopHble mpencTaBiaeHus Ui Tekcta: word2vec,
skipgram,
CBOW, fasttext. Pekyppentnbie Heliponnsie cetu, LSTM, GRU.
Tpancdhopmepsr, BERT, GPT.
JlaGopaTopHblie padoThI 6
JIP2.1 | Knaccudukamnus n3o0pakeHuil 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa c TeKCTaMU U MX BEKTOPHBIMU MPEACTABICHUSIMU TEKCTOB. 3
IlpakTuka 4
1P [IporpaMMHO-aNTOPUTMHUECKOE OCBOCHUE MaTepHraa 4
2.1
CamocrosiTesibHas padoTa 7
CP2.1 | IIpopaboTka yueOHOTr0 MaTepHaja JeKIHi 1
CP2.2 | TloaroroBka K JJaOOpaTOpHBIM paboTam 4
CP2.3 | IloaroroBka K pyOe:KkHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue Buibl CaMOCTOSITEIbHOM pabOThI 1
3 «O06y4eHue ¢ MoAKperIeHueM»
Jlekumnu 3
3.1- IToHATHA areHTa, Cpenbl, COCTOSHUA, NEUCTBUN U Harpaapl. DyHKIMsA
3.2 neHHoctn coctosiHus (Valuefunction) m ¢yHkums kauectBa JeicTBHA
(Qfuntion). 3

Ontumusanusi CTpaTerud ¢ I[OMOLIbI0 MaKCUMH3alUU  (QYHKIHHA
IIEHHOCTH U KauecTBa. Q-o0yueHwue.
I'nybokoe o0yuenue ¢ moakperienrneM. Deep Q-Networks, Actor-critic.




Jlns yposus sxcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie paboThl 4
JIP3.1 | [Tpumenenne Q-Networks Juist perieHus MPOCTHIX OKPYKCHHIA. 4
ITpakTuka 4
1P [IporpaMMHO-aIrOPpUTMHUYECKOE OCBOCHHUE MaTepraia 4
3.1
CamocTrosTenpHas padoTa 3
CP3.1 | IIpopaboTka yueOHOTO MaTepHasa JCKIHH 1
CP3.2 | IToaroToBka K JIabopaTOpHBIM paboTam 1
CP3.3 | IloaroroBka K pyOe:KkHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUbI CaMOCTOSITEIILHOM pabOThHI 0,5

5. O0pa3oBaTesibHbIE TEXHOJIOTHH
B mpomecce mpermomaBaHuss Monaynas HUCHONB3YIOTCS — CIEMYIOIIUE METOMABI, CpEICcTBa W
OOHOBJISIEMOE TIPH HEOOXOIMMOCTH IPOTpaMMHOE oOecIiedeHre HH(POPMAITMOHHBIX TEXHOJIOTHH:
— e-mail mpenogaBarens;
— DJIGKTPOHHBIE Y4eOHO-METOJMUYECKHEe MaTepHallbl Il 00eCHeueHHs] CaMOCTOSTEIBHON PadOTHI
CTY/JCHTOB;
— CIIMCOK calToB B ceTH «HTEepHET» NI MOKMCKA HAYYHO-TEXHUYECKON MH(POpPMAIIMU TI0 pa3jiesiam
JAUCIHUIIIINHBI,
—  MakKeThl MPUKJIAJIHBIX IPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOIMUYECKOE 0OeceyeHne CaMOCTOSITeIbHOH padoThl cTy1eHTOB. OueHOYHbIe
cpelcTBa JJsl TEKyHIero KOHTPOJS YCIeBAeMOCTH,IIPOMEKYTOYHOH AaTTecTallu¥ MO0 HMTOram
OCBOEHHS TUCHUIITUHBL.

It obecriedeHrst CaMOCTOSTEIHLHONU PabOThHI CTYICHTOB 110 MOTyii0 ¢ OpMUPOBAH METOMICCKHIA
KOMIIIEKC, BKITFOYAFOIITHH

B ce0sl cienyronme yaeOHO-MeTOJMIEeCKAE MaTepralIbl:

1. Ilporpamma kypca.

2. Y4eOHUKN U y9eOHBIC TTOCOOHUS.

3. Cnucok agpecoB caiiToB B MH(OpMAIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceT «HTepHeT» (nanee

— ceThb «VHTEpHET»), CollepKALINX aKTyaIbHYIO0 HH(POpMAIUIo 1o Ookam Momyis.

bubnuorpaduueckue cChlIKM Ha ydeOHbIE H31aHUs, BXOISIINE B METOANYECKHI KOMILJIEKC, IPUBEICHEI B
MepeyHe OCHOBHOM M JTOMOJIHUTENBHON Y4eOHOM IuTepaTypbl, HEOOXOAMMOM /17151 OCBOEHHUSI Moy
(pazmen 7).

K nomonHuTenbHbIM MaTepranaM Takke OTHOCUTCS IepeueHb pecypcoB cetu «MHTepHeT»,
PEKOMEHIyEeMBIX Ul CAMOCTOSTEIbHOU padoThl pu ocBoeHUH Moayind (pas3znen 7). CTyAeHThI IOJIy4atoT
JOCTYI K YKa3aHHBIM MaTepHajaM Ha NepBOM 3aHATHU 10 Moayito.

7. YueOHO-MeTOAMYECKOE " MAaTepHaJIbHO-TeXHHYECKOe olecreyenune
AUCHHUILIMHBI(MOYJIST)

7.1. Y4eOHnas qureparypa:

OcHoBHast TUTEpPaTypa MO0 MOIYJII0

1 MamunHoe oOyyenue. Hayka u MCKyccTBO MOCTPOSHUS AJITOPUTMOB, KOTOPBIE U3BJIEKAIOT
3HaHus u3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.

2. T'my6okoe obyuenue. [lorpyxenue B Mup HeilponHbIx ceteit Hukonenko Cepreit Uropesuy,
Kanypun A. A. | Hukonenxko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue ¢ noakperuienreM / Carron Puuapn C, bapro Dupapro I'., JIMK Ilpecc, 2020.

JlonoHUTEIbHBIEC YYeOHbIe MaTepHaJIbI



1 OCHOBBI HICKYCCTBEHHOT'O MHTEIUIEKTa : yueOHoe mocodue / E.B.boposckas, H. A.
HaswioBa. 4-¢ u3a.,dnekrpon. M.: Jlaboparopwus 3aanwmii, 2020. 130 c.
HckyccTBeHHBII HHTEILIEKT ¢ ipuMepaMu Ha Python. [hxomml Ipatuk. Bunbsme. 2019.
3. [Mpuknagnoe mammaHOe O0OyueHue ¢ momomsio Scikit-Learn, Keras u TensorFlow:
KOHIICTILINU, MHCTPYMEHTHl U TEXHHUKH JUIS CO3J[aHUsl WHTEJUIEKTYyalbHBIX CHCTEM , 2-€ U3JaHHe.
XKepouOpenben. [nanextuka-Bunbssame. 2020.

o

4. Xenpuk bpunk, JHxo3ed Puuapne, Mapk @esepond «Mammuanoe oOyaenney, [Turep 2017.

o Kak yuutcst mammna: PeBomoniys B 001acTi HEHMpOHHBIX ceTell U riryOokoro oOydeHus. SH
Jlexyn. Anprimaa PRO. 2021.

6. I'pokaem rimy6okoe oOydenue. Iuapro Tpack. [Turep. 2019.

7. OO0yuenue ¢ noakperienuem Ha PyTorch. Coopuuk peuenrtos. Ocu Jlro. IMK Ilpecc.
2020.

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

7.2. UnTepHeT-pecypchl

[IpuMepHBIi epeueHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX [P OCBOCHHMH MO YIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B mamuHHOE 00y4eHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Cnenmanuzanus MammHHOE 00yYCHHE U aHAJIA3 TAHHBIX OT «MOCKOBCKHI (PHU3UKO-TEXHIUUSCKUN
unctuty™» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma st mpoBeneHus: copeBHoBanmii mo DataScience( https://www.kaggle.com )

7.3. IIporpaMmmHoOe obecneyeHmne
(ITpu ocymiecTBiieHHH 00pa30BaTEIBHOTO MPOIECCa MPUMEHSIOTCS WH(POPMAIMOHHBIC TEXHOJIOTHH,

HEoOXOAUMBbIE JJIs1 HOArOTOBKM IPE3EHTALMOHHBIX MAaTepHajJoB M MaTepHajoB K 3aHATUAM
(KOMITBIOTEPBI C MPOrpaMMHBIM 00€CIIEYeHUEM Ul CO3JAHUS U IO0Ka3a Mpe3eHTalM, ¢ JOCTyIIOM B
ceTb «VIHTEpHET», MOMCKOBBIE CHCTEMbl M CIIPaBOYHbIE, MPO(ECCHOHANBHBIE PECYPCHl B CETH
«HTEpHETY).

B By3e 000pynoBaHbl NMOMEIIEHUS Ui CaMOCTOSITEIbHON PabOThl OOY4YarOIIMXCSl OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» M obecnedyeHuem
JOCTyIa B 3JIEKTPOHHYI0 MH()OPMALMOHHO-00pa30BaTeIbHyIO Cpely By3a. YHHMBEPCUTET oOecredeH
HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO PAacHpOCTPaHSIEMOro IMpOrpaMMHOIO
o0ecrieyeHus1, B TOM YUCII€ OTEUECTBEHHOTO ITPOU3BO/ICTBA.

Kaxnpiii oOydaromuiics B TedeHHE BCEro mnepuoia oOydeHHs oO0ecledeH HHIAMBUIYaIbHBIM
HEOI'PaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW MH(OPMAIMOHHO-00pa30BaTeIbHON Cpelie yHUBEpCUTETa
u3 71000 TOUKM, B KOTOPOW MMeeTcs AOCTYN K HMH(OPMAIMOHHO-TEJIEKOMMYHHKAIIUOHHON CETH
«VHTEpHET» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter obOecreueH  CIEAYIOIMM  KOMIUIEKTOM  JIMIEH3MOHHOTO  IPOTrPaMMHOTO
o0ecreyeHusl.
1. JIuueH3noHHOE MporpaMMHoOe obecnieueHue, ncnonbzyemoe B Uarl'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. IIporpammasiit kommieke MMUC “/lekanat”


https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

1.5.
1.6.
1.7.

1.8.

[Iporpammusiii kommieke MMUC “Busyanbnas Cryaust TectupoBanust’
[Iporpammusiit kommieke MMUC "TIJTAHBI"
[Iporpammusiit komiieke MMUC "2JIEKTPOHHBIE BEJJOMOCTHU"

[Iporpammusiit komrmieke MMUC BEB-TTPMJIOXXEHUE "TIPUEMHA S

KOMUCCUI-OHJIAVH"

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

[Iporpammusiit komrmieke MMUC "[TPUEMHAS KOMUCCUA"
[Iporpammusiii komimiekec MMUC "BEJJOMOCTU KA®EJIPBI"
1C 3apmutara u Kaaper

1C KamwuH: pacder 3apabOTHOM TIIaThI

AntusupycHoel IO Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cuctema “I'apant”

1C byxranrepus

7.4. MartepuajibHO-TeXHHYeCKoe o0ecrieyeHue
Onncanue MaTePUAILHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOMIJISI U3YyYEeHUSI MOTYJIS

[Tepedyenp MaTepuaTbHO-TEXHUUECKOTO obecnieueHrst Moayiis

Ne n/u | Bun 3agstwii Buna u HanmeHoBaHUE 000pyAOBaHUS
1 [|JIexumoHHBIE AyIUTOPUHU C MYITBTHMEIUHHBIMY CPEACTBAMH, CPEACTBAMHU
3aHATUS 3BYKOBOCITPOM3BE/ICHUS U UMEIOIINE BBIXO B ceTh «MIHTEpHET».
[TomereHus I TPOBEICHUS ayAUTOPHBIX 3aHATHIA, 000PYTI0BaHHBIC
—
2 |JlaGopatopubl |KoMIbIOTEPHBIH KJTaCC ¢ KOMILIEKCOM IPOTPAMMHBIX CPEJICTB,
¢ paboThI MO3BOJISIONINX KKJIOMY CTYJICHTY pa3padaThIBaTh MPOrPaMMHBIE
peaM3aiyy MPaKTHISCKUX 33/]1a4 B XOJIC BBIMIOJIHEHHUS JIA00OPATOPHBIX
“Oﬁ(\"l“
3 |CamocrostensH |bubnuoreka, umeromias paboune Mecta i CTyJeHTOB. AyIUTOPUH,
ast paboTa OCHAIIICHHBIC KOMITBIOTEPAMU C JOCTYIOM K ceTH «HTepHeT»
4 |I[IpakTHka KoMIproTepHbIi KIIacC ¢ KOMILIEKCOM IPOrPAMMHBIX CPEJICTB,

IMO3BOJHIOMIUX KAXKIOMY CTYACHTY p213pa6aTI>IBaTb IporpaMMHBIC
peaji3ali NPAKTUYICCKUX 3a/la4 B XO/I€ BBITIOJITHCHU A J'Ia60paTOpHLIX

naAnm







IIpunoxenue

®OH/J OHEHOYHbBIX CPEACTB JUCIUIIVIMHBI (MOAYJISA)

B51.B.18 CucreMbl HCKYCCTBEHHOI'0 MHTEJLJIEKTA

OcHoBHOI1 Ipo(heccHOHAILHOM 00pa30BaTEJbLHONH IPOrPaMMBbI

Hanpasjenue noarorosku 38.03.01 IxoHoMuKa

Ipoduiab noaroroBku «byxrajrepckuil y4er, aHAJIU3 U ayIuT)

KBanudukauust BbITYCKHUKA

bakanaBp

®opma o0yueHHst

(o4Has, 0YHO-3a04HAs)




I[MacnopT ¢poHIAa OLEHOYHBIX CPEICTB MO JUCHUILIMHE JJIEeKTPOHHAS KOMMEpPIUHA 1
uu(ppoBbIe PHIHKH

Ne | KonTpoaupyemsble TeMBI Kontpomupyem | [Ipyrue oneHouHbIe
M | JACUUILTAHBI bIC CpeacTBa
| KOMIICTCHIINHT
(ux 4acTn) Bun HaumenoBanue
1 | Beenenue VK-1; I1IK-6 Tecr, TecTnl,
BHCKYCCTBECHHBIMMHTEIJICKTUOCHOBHBIEME ompoc 3aaHus,
TOJBIMAIIUHHOTO00YyIEHUSA UISIPa0OTHICTA KOJUTOKBUYM,
OJIMYHBIMUTAHHBIMHU CEMUHAPHI
2 | CucTeMBITITy0OKOTO00YICHHUS VK-1; TIK-6 Tecr, Jlokmaspl, acce,
ompoc CEMUHAPHI
3 | OOy4eHHe CHIOKpEIICHHEM VK-1; I1IK-6 Tecr, 3aaHus, TECTHI,
3ajaya, | CEMHUHapBhl,
0npoc JIOKJIa]Ibl

OHI/ICAHI/IEMHOKA3ATE.JIEI7I N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIHU HA PA3JIMYHBIX DTAITAX UX ®POPMUPOBAHUA,
OIIMCAHME HIKAJI OHEHUBAHUA

®onx oreHouHBIX cpeacTB (POC) mpeaycMaTpuBaeT CIeAyIOIee:

— OIMCaHWE KOMITJIEKCA MOKa3aTeeil — JJECKPUIITOPOB OCBOCHHUSI KOMITETCHIINN B BHJIE
pe3yabTaTOB OOYUEHUS, KOTOPBIE CTYICHT MOXKET IPOJAEMOHCTPUPOBATH (

— (tabnuma 1). J{1st KOHTPOJIS JOCTHKEHUS KaXKIOTO U3 HUX TPEAYCMOTPEHBI OIICHOYHbIC
CpezAcTBa B BUE BOIPOCOB, 3aJaHUN U T.]11.;

— 0003HaYeHHE KPUTEPHEB — MPABWII IPUHSATHS PEIICHUS 110 OIIEHKE JOCTUTHYTBIX PE3yJIbTaTOB
00y4eHHs U CPOPMHUPOBAHHOCTH KOMIIETCHITUH.

Hanpumep, B kadyecTBe MIKaybl olleHnBaHus npuauMaetcs 100-0anbHas crucremMa ¢ BhIIICIICHUEM

(Tpanarueit) OlEHOK:

PeiiTunr OneHnka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hezauger

THUITOBBIE KOHTPOJIBHBIE 3ATAHUA UJIM UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJIsI OIIEHKHA 3HAHWI, YMEHUH U (MJIN) ONIBITA
AEATEJIBHOCTH, XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHUA

KOMIIETEHIIUM B MTPOIIECCE OCBOEHUS OBPA3OBATEJBLHOM

ITPOI'PAMMBI

BbImyckHMK, OCBOMBIIMI 00pa3oBaTelbHYIO IpOrpaMMy, JOJDKEH 00J1aaaTh
npodeccHOHaTbHBIMU KOMIIETEHLUAMH 110 TEMATUYECKUM MOJTYJISIM ITPOTPaMMBI:



Kon HanmenoBanue PesynbraTel 00ydeHus
TEMAaTHYECKOTO
MOTyJIs
Bsenenue B 3HaHuA:
UCKYCCTBEHHBIH - TEOPETUYECKUE OCHOBBI aHAJIN3A JTaHHBIX U

HHTCIIJICKT U
OCHOBHBIC METO/IbI

MAaIlIMHHOTO 00OyUYEeHUS;
- crienirka paboThI AITOPUTMOB MATHHHOTO

MAITIMHHOTO O0YJYEHUS 00yueHus.

Ui paboThI C Ymenun:

TaOJIMIHBIMU - NPUMEHEHHE METOJI0B MAIIMHHOTO 00yYeHUs, IOJrOTOBKA
MaHHBIMHA JAaHHBIX U HHTCPpHOpPETALs PE3yJIbTAaTOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- MHTEPECYETCS HOBBIMHU TPEHIAMM B CBOEH
npodeccuoHanbHOM 0Tpaciy, pacCMaTPUBAET X C TOUKH
3pEHHUs] IPUMEHEHUS B CBOEH IEATEIBbHOCTH;

- OLIEHHMBAET IIPUMEHUMOCTDH AJITOPUTMOB,
BO3MOKHBIEPUCKHU 1 TOCIIEACTBUS OLUIHOOK, HAXOAUT
ONTUMAaJIbHBIEpEIIeHNUs U1 pabounx 3a1a4

CucreMsI TTy00KOTO 3Hanus:
oOyueHus - NIPUHUUIMBI 00Y4YeHUs U MPUMEHEHHS HEHPOHHBIX CETEH.

- apPXUTEKTYPhI TITyOOKUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PEIICHUH MPAKTUICCKUX 3a71a4
CBSI3aHHBIX C AaHAJIM30M M300paKEHUN U TEKCTOB;

YMmenus:

- HACTpOMKa HEOOXOUMOTO OKPYKEHHUS 7151 PabOTHI C
HEHPOHHBIMH CETSIMH.

- TpUMEHEHHUE U J000yYCHUENPe100ydeHHBIX
HEHPOHHBIX CETeH M3 JOCTYIMHBIX OMOIUOTEK

HaBbiku (onbIT AesSITEJIbHOCTH):

- BJAJEET HaBBIKOM MPOBEICHHUS IMOJTHOTO KA
BBIYUCIIMTEIIBHOTO SKCIIEPUMEHTA, OTPAKECHUSI X012
BBITIOJTHEHHSI IPOEKTA U MOJIy4EHUS pe3yIbTaToOB B
OTuYeTax U JOKYMEHTAIIUH;

- BJIAJICET HABBHIKOM HCIOJIb30BAHUS CYIIECTBYIOIINX
MIPOrpaMMHBIX OMOJIMOTEK U MOJIEIICH, CO3IaHUs
POrPaMMHBIX peaau3aluil TTyOOKUX HEHPOHHBIX CETel




OOyuenue ¢ 3HaHus:

MOAKPEIIIEHUEM - TEOPETUYECKHE OCHOBBI M aJITOPUTMBI OOYUEHUS C
HOJIKPEIIEHUEM;

- TpUMEHEHHE OOYUYEHHUs C MOAKPEIUICHUEM IS
IPAKTHUYECKUX 3a/1a4.

Ymenus:

- BBIOOp U peanu3alnus aaropuTMOB OOYyUEHHUS C
HOJIKPEIUIEHUEM C YYETOM crieu(UKU 3a/1a4u

- aJanTauMs ¥ HacTpOMKa alropuTMOB OOY4YEHHUS C
HOJIKPEIUIEHUEM T10]] ONIPEEIIEHHYIO CPELy.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpecyeTcsl HOBBIMU TPEHAAMHU B CBOEH
npodeccuoHanbHOM 0TPaciu, pacCMaTPUBAET X C TOUKH
3peHus IPUMEHEHUS B CBOEH eI TETbHOCTH;

- BJIaJICET HAaBBIKOM HMCIOJIb30BaHUS CYIIECTBYIOIINX
MPOTrpaMMHBIX OMOJIMOTEK U MOJIENEH, CO3IaHus
IPOrpaMMHBIX peau3aluii Ha OCHOBE aJTOPUTMOB
00yu4eHusl ¢ TOJKPErIEHuEM

CpencrtBa Isl OLIEHKH Pa3JIMYHBIX YpOBHEH (OPMHPOBAHUS KOMIIETEHIMNA MO KaTeropusiMm
«3HATBY», KYMEThY», «BIAJIETh» 00€CIIEUNBAIOT PEATM3AIINI0 OCHOBHBIX MPUHIIUIIOB KOHTPOJISI, TAKUX
KaK 00ObEKTUBHOCTb U HE3aBUCUMOCTb, TPAKTUKO-OPHUEHTUPOBAHHOCTh, MEKAUCIUITTHHAPHOCTD.

C yderoM 3TOTO KOHTPOJIbHBIE BOMPOCH! (3amanus, 3amaum), Bxoasmume B DPOC, mus
Pa3IMYHBIX KATErOPU U YPOBHEN OCBOEHHUS KOMIIETECHIIUA MOTYT UMETh CJICAYIOIIHI BUI.

3HATDH
IIpumepnr:
1 Twumel 33124 MAIIMHHOTO O0YYEHUS U KJIACCHI aJITOPUTMOB, K HUM MTPUMEHSIEMbIE.
2. OcHOBHbIE HANpPaBJICHUS PA3BUTUS UCCIIEIOBAHUI B 00JIACTH CHCTEM UCKYCCTBEHHOTO

WHTEJJIEKTA.
3. Teopernyeckue OCHOBBI AITOPUTMOB MAIITMHHOTO OOyYECHHUSI.
YMETD Ilpumepni:
1 TloAroToBUTH AAHHBIE K UCIOIH30BAHHUIO AITOPUTMA MAITMHHOTO 00y4YEHUSI.
2. OleHHBaTh Ka4e€CTBO PEIICHUI CHCTEM MAIlIMHHOTO 00y4eHUsI.

3. AnantupoBarh aJrOpUTMbI MAIIMHHOTO O0YUEHUS K PELICHHUIO MPAKTUYECKHX 3a/au.
BJIAJAETD Ilpumepsbi:

1 Metononorus pa3paboTKu peLIeHN MAITMHHOTO 00yYeHusl.

[Ipumepbl MpakTUYECKOTO MPUMEHEHHS APXUTEKTYP UCKYCCTBEHHOTO UHTEJICKTA.

3. Mertoabl OHJAIH TeCTUPOBAHUS PELHICHUI MATUHHOTO 00y4EHUSI.

ro

METOAAYECKHE MATEPUAJIbIL, ONPEAEJIAIOIIHUE ITPOIENLYPbI
OIEHUBAHUA 3HAHUHU, YMEHUU U (MJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIUIUE ITAIIbI ®OPMUPOBAHUSA KOMIETEHIIUIA

[Tpumepbl (MakeTbl) METOIUYECKUX MATEPUAIOB, OMPEICNSIONIUX IMPOLETyPhl OIICHUBAHUS
3HAHW, yMEHUH U (UITN) OTIBITA ACATEIHLHOCTH

HaumeHnoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLIEHOYHOI'0 OIIEHOYHOI'0 CpeaCcTBa OLICHOYHOI0 CPeACTBa
cpeacTBa B (ponpe




Texkyiuii KOHTPOJIb CpenctBo MmpoBepKHU OCBOCHUS Komruiekrsr OuneroB
yCIIEBAEMOCTH YPOBHEH «3HATH), KYMETbH)» (3amanuit)
KommiekT Oui1eToB (IpuMepHbIi)

buer 1.

11 baiiecoBckuii knaccupukatop. Ouenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.

1.2 Knactepusarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Auncam6iu. Soft and Hard Voting. Bagging. Cnyuaiinsiii jiec.
2.2 Metpuueckuii knaccudukaropbl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 NlepeBss pemenuii. UadopmanoHHbIi BeIMTphI. Omuodka Kiaccuukamm,
sHTponus, Kpurepuid /Lxunu. IIpyHuHr.

buer 4.

41 TnoGanbueii mouck. Coyuaiineiidi mouck. Gridsearch. Coryuaitnoe
onyxnanue.baliecoBckas OMTUMHU3AIIHSL.

4.2 Jlunetinas perpeccus. [losmHomuaneHas perpeccusi. ' peOHeBas perpeccus.

buer 5.
5.1 AdaBoost. I'paareHTHBIH OYCTHHT PEIAIONINX JI€PEBHEB.
5.2 Kitactepusarms. AgglomerativeClustering. Merpuku KiacTepu3aiiim.

burner 6.

6.1. Onenka knaccudukaruun. Dddexrunocts 1o [Tapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Heliponnsie cetu. IlepuentponPo3enOmarra. OOpaTHOE pacrpocTpaHEHHE TpaJuCHTA.
®dynknuu aktuBaimy. Softmax.

buer 7.

7.1 Jlokaneubiii momck. HillClimb u ero passoBugnoctn. Omkur. ['eHeTHyeckwmii
AJITOPHUTM.

7.2 MeTtoJ1 OTTIOPHBIX BEKTOPOB. Spa.

Ilepedennb J1adbopaTOpPHBIX padoT (MPUMEPHbIA)

OO0mme pekomMeHIAUMH K JIA0OPATOPHBIM padoTaM: i pa3HbIX YPOBHEW NOATOTOBKHU
CTYIAEHTOB MOHO UCIOJIb30BaTh Pa3HyIO TTyOMHY peanu3aiy pemenus. Tak, s CTyIeHTOB
HETEXHUYECKUX CHEIUATbHOCTEH 3aJaHNE MOKET 3aKJIH0YaThCsl B IPUMEHEHUH FOTOBBIX METOJIOB
13 OMOIMOTEK MK 3all0JIHEHUEM MPOTYCKOB B IporpaMMax, Iie 0oJblias 4acTh MOArOTOBIEHA
npenoaaBarenemM. JlJis CTYI€HTOB TEXHHYECKUX CIIEIUAILHOCTEN 3ajaHne Oy/IeT 3aKII0UaThCs B
peanu3aiyy anropuTMOB 6€3 HCTIOIH30BAHMSI TOTOBBIX PEUICHUI.

JIP1.1 Metoapl pabothl ¢ Tabmuiamu B Python. Arperanus u Busyanu3anus JaHHBIX.
[IpoBeneHue NepBUYHOIO aHAJIU3a IAHHBIX.

Ienu: n3yueHre MeToI0B pabOTHI ¢ JaHHBIMU B Python u npoBeneHne nepBUYHOTO aHAIN3a
TAHHBIX.

3amanue: 3arpy3uTte jgatacer B pandaspmaradpeiim. BwiBemuTe OCHOBHBIC IapaMeTphl
nataceta. OnpenenuTe, CKOJIbKO B JaTaceTe ClydyaeB OTCYTCTBUS MPU3HAKOB. OnpenenuTe, CKOJIbKO



MPU3HAKOB SIBJIAIOTCS KaTErOpHaJbHBIMU. BU3yaln3upyiTe pacrpeaeneHue npru3HakoB Mo KJIaccam.
Busyanusupyiite 3aBUCHMOCTb MEXK1y IPU3HAKAMM.

JIP1.2 Hcmonw3oBanue u cpaBHeHue anroputMoB kiaccudpukanmu: KNN, perrarorime
JIepEeBBS M UX aHCAMOJIH, JIOTUCTHYECKAsI perpeccusl.

Lenu: mpruMeHeHre U OTICHKA aITOPUTMOB KJIacCH(PUKALINH.

3ananue:

Pazgenurte natacer Ha oOydaronIuii ¥ BaTUJAIIMOHHBIA C COXpAaHEHUEM MPOTIOPIUNA KIIACCOB.
Knaccudunmpyiite Touku u3 naracera ¢ nomoinbio anroputMoB KNN, moructuyeckoit perpeccu,
CART, cnywaitHoro seca, CatBoost. [IlogbGepute nyuymme mnapamMeTpsl — alrOPUTMOB
CTIOMOIIBIOBATHIAIIMOHHON BbIOOpKK. CpaBHHTE BpeMs pabOTHl aJITOPUTMOB M 3aBUCHUMOCTH OT
npeaoOpaboOTKH JaHHBIX.

JIP1.3 Hcnonp3oBaHuME M OLIEHKa alroputMoB perpeccuu. [log0op onTUMalbHBIX
[apaMeTPOB PErpecCuu.

[enu: u3ydyeHue aaropuTMOB PErPECCHH.

3ananue:

[IpumenuTe MeTo1 TMHEWHON perpeccuu AJs peleHus 3a1adu Ha nartacere. JlobaBbTe B
JaTaceT NOJIMHOMHAJIbHBIE MTpU3Haku. J{00aBsliTe MprU3HAKY ITOKA HE YBUAUTE MepeoOyyeHre Ha
BayMIanmoHHOMIaTacere. [[pumenute rpedbHeByIo perpeccrto 1 LASSO, yToObI n30aBUTHCS OT
nepeooy4yeHus.

JIP1.4 OntuMuzaoHHple 3a1aun U ux pemenus. [logbop runepnapamMeTpoB ajroputMa c
MIOMOII[HIO METO/IOB ONITUMH3AIUH

Lenu: u3yueHne aJropuTMOB PELICHHUS ONITUMH3AIMOHHBIX 33/1a4.

3aganue:

1. OnTuMHU3HpYITE [UIMHY MapIIpyTa B 3aJa4e KOMUBOSKEPA € IIOMOIIbIo anroputmoB hill-

climb, omxura u reHeTHYECKOTO AITOPUTMA. BhIBEIUTE TIOTYYUBIIUIICS TYTh U €r0 JJIHHY.

2. OnTuMu3MpyiTe TUIEpHapaMeTphl aIrOPUTMa MAIIUHHOTO OOydeHus (Ha BbBIOOp) C

[IOMOIIBIO CIYy4alHOTO IMOMCKa, Moucka 1o pemierke, amropurma hillclimb, renermueckoro
aJIrOpUTMA.

JIP2.1 Knaccudukanus nzodpaxenuid u TpanchepHoe oOydeHue.

Lenu: u3ydeHre MeToA0B IIIyOOKOTO 00ydeHUs AJ1sl pabOThI C U300paKEHUSIMHU.

3amaHue:

3arpy3ute natacer M CO3JaiiTe uTeparop AisS MOJENU IIIyOOKOro oOydeHus. 3arpy3ute
npenoOyuyennyto Ha ImageNetcseprounyio cets (AlexNet, VGG unmu ResNet) u no6asbre k back-
bonemosHOCBA3HBIN ci0il it 00ydeHusi. OOyduTe HEHPOHHYIO CETh Ha, BU3yaU3UPOBAB Ipaduk
GbyHKIMH MOTEph Ha oOydaroleil ¥ BalUAallMOHHOW BBIOOpKe. Peanusyiite Moaynb mpuMeHEHHS
HEHPOHHOMN CETH K JJAHHBIM, ITPOBEPHTE KAueCTBO O0YUECHHS HA TECTOBOM BEIOOPKE.

JIP2.2 PaboTa ¢ TEKCTaMH U UX BEKTOPHBIMU IPEICTaBIECHUSIMH.
Henu: u3ydyenue Moeneil BEKTOPHOTO IPEACTaBIEHHUS TEKCTOB.
3agaHue:
Ckauaiite npenoOy4yeHHbIe BeKTOpa s ciaoBapst. C momoibio Jr00ro kiaccupukaTopa
manmHaoro o0yuenus (KNN, SVM, CatBoost) knaccudunmpyiite TeKCTbl U3 AaTacera mo CyMme
BEeKTOPOB ciioB. Kinaccudunupyiite Tekctsl ¢ momoibio LSTM cern.

JIP3. 1 IIpumenenue Q-Networks st pemeHuns mpoCcThIX OKPYKEHUH.

Lenu: n3ydyeHne npuMeHeHus1 00y4deHUs ¢ MOJIKPETUICHUEM IS peLIeHUH 3a1a4 KOHTPOJISL.
3amaHue:

OOyuuTe MPOCTYIO MOJHOCBA3HYIOQ-CceTh ISl perieHust okpy:keHus: LunarLander.



[Ipouenypsl OLlEHMBaHHUS 3HAHWW, YMEHUH, (OPMBI M OpraHU3alMs TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAIIMK O0yYaroIIuXCs

Texkymuil KOHTPOJIb YCIIEBAEMOCTH M IPOMEXKYTOUHAsl aTTECTAllUs CTYIEHTOB BEAETCS B
cooTBeTcTBUU ¢ [loj10’kKEHHEM O TEKYIIEM KOHTpPOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTALlUU
00pa3oBaTebHON OpraHu3aIuH

Texkymmii KOHTPOJIb yCIIeBAEMOCTH

Monynp nenurcs Ha Ba Osoka. Kaxapiii 010k BKIOYaeT B ceOs U3y4eHHE 3aKOHUEHHOI'O
paszaena, yactu Monynsi.

Texymuii KOHTPOIb MO0 MOIYIIO OCYIIECTBISIETCS MO0 KaJeHIApHOMY y4eOHOMY Tpaduky.
Cpoku koHTpoJbHBIX MeponpustTuii (KM) u cpoku mnoaseaeHus wutoros mno Moayiio
oTOOpaXkaroTcsi B pabouux y4eOHBIX TlaHaX Ha cemecTp. CTyIeHT JOJDKEH BBIMOJIHUTH BCE
KOHTpPOJIbHBIE MEpPONpPUATHS, NPEAyCMOTpeHHble MoaynemM K YKa3aHHOMY CpOKy, IMOCJE 4Yero
IIpenoaBaTellb MPOCTaBiseT OauIbHbIE OLIEHKHU, HAOpaHHBIE CTYIEHTOM IO pe3yJbTaTaM TEKYIIEro
KOHTpOJIS ycreBaeMocTu o Mosayito.

KoHTponpHOE MeponpusiTHEe CUUTAETCS BBIMOJIHEHHBIM, €CJIM 3a HEro CTYACHT MOJIy4HJI
OLICHKY B Oajjax HE HW)XK€ MUHUMAaJIbHOM OILIEHKHM, YCTaHOBJIEHHOM NIporpaMMoil MoJIyias Io
JTAHHOMY MEPOTPUSTHIO.

CryneHTsl, HE CIaBLIINE KOHTPOJIbHOE MEPONPUSITHE B YCTAHOBJIEHHBIH CPOK, IPOJOIIKAIOT
paboTaTh HaJl HUIM B COOTBETCTBHE C MOPSAIKOM, MPUHIATHIM 00pa30BaTeNbHON OpraHu3aluen.

IIpome:kyTOoUHas1 aTTECTALMS

DopMOH MPOMEKYTOUHON aTTECTALMU 110 MOIyITIO SIBIISIETCS 3a4ET.

OuenuBanue Moayns Bemercss B cooTBeTcTBUM ¢ [lojio)keHHEeM O TeKylieM KOHTpOJie
yCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTeCTallK CTYAEHTOB 00pa30BaTeIbHOM OpraHn3aluy.

Hanpumep, MeTOAHKA OLIEHKH M0 PEHTHHTY

CryneHT, BBIIOJIHUBLIMM BCE MIPETYCMOTPEHHBIE YyUEOHBIM IIJIAHOM 33J1aHUS U CIABLIMHA Bce
KOHTPOJIbHBIE MEPOIIPUATHSL, TIOITY4aeT UTOTOBYIO OLIEHKY 10 MOAyIIto 3a ceMecTp B COOTBETCTBUU
CO CJEAYIOMIEH MIKAJIOU:

PeliTunr Onenka Ha 3a4eTe
85-100
71-84 3ayer
60-70
0-59 He3auer

Pelitunr crynenta mo Moayito 3a ceMecTp onpeensercs Kak cymma 0aioB, HOJYyYEHHBIX UM 3a
Bce 0ok Motyss, u 0aiioB 3a MPOMEXKYTOUHYIO aTTecTaliin. MakcUMalbHOE KOJTUYECTBO
6amioB 3a Moaynb B ceMecTpe ycTaHaBiauBaeTcs paBHbIM 100



