MUHHUCTEPCTBO HAYKH M BBICIIIET'O OBPA3OBAHUSAPOCCHUICKON ®EJEPAIIANA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«AHT'YIICKHUH TOCYJAPCTBEHHBIN YHUBEPCUTET»

OUTAAJ ®TEOY BO «(MHT'YIHICKHM T'OCYIAPCTBEHHBIN

YHUBEPCUTET»

ATPOMHXEHEPHBIA ®AKYJIBTET

KA®EIPA (3OOTEXHMUS»

COI'JIACOBAHO YTBEPXJALIO
PykoBoauTenb 00pa3oBaTelIbHOM POTPaMMBI JlekaHn ATPOMHXEHEPHOTO (aKyIbTeTa
norieHT/Myp3abekoB A.A npoceccop /M.U. Yxkaxos
oT« 28 »  ampenss 2026r. oT « 30 » ampenss 2026r.

PABOYAS ITPOI'PAMMA JUCHUAIIJIMHBI (MOAYJIA)

b1.0.25 CucreMbl HCKYCCTBEHHOT0 HHTEJLJIEKTA

Hanpasnenue noaroroBku- 36.03.02 3oorexnus, npoduis «IIpoBenenue
BETEPUHAPHO-CAHUTAPHOMN SKCIEPTU3BI MPOIYKTOB U ChIPhS Y)KUBOTHOTO U

paCTUTCIILHOTO IMTPOUCXOXKIACHUA

KBanudukauus BeIyCKHHKA — OaKaiaBp

®dopma oOydeHus: OUHasi, 3a0UHas

Haspanb, 2026r.



1. Ilean ocBoOeHMSI AUCHUILINHDBI

Henbro nzydeHus qucturInHbl « CHCTEMBI UCKYCCTBEHHOTO UHTEIIJICKTa SIBISETCS (POPMUPOBAHUE KOM-
METEHIIUU B 00JIACTH MPUMEHEHHUS MHTEIJICKTYTbHBIX HH()OPMAITMOHHBIX CUCTEM IS peIeHus mpodec-
CHOHAJILHBIX 3a/a4.
3agaum QM CHUIIMHBI:
— O3HAKOMHTH C COBPEMEHHBIMHU OOJIACTSMHU HCCIICIOBAHMS 110 UCKYCCTBEHHOMY MHTEIUIEKTY U cdepa-
MU MPUJIOKEHUS SKCIIEPTHBIX CUCTEM;
— MO3HAKOMUTH C KOHIICTIIIMSMH, COCTABIISIOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO WH-
TEJICKTa;
— U3JI0KUTh TEXHUYECKUE MOCTAHOBKM OCHOBHBIX 3aJ1ay, PEIIAEMbIX CHUCTEMAaMH MCKYCCTBEHHOTO WH-
TEJUIEKTA;
— MO3HAKOMHUTH C OCOOCHHOCTSIMU MPAKTUYECKOTO MCIOJIb30BAHUS WHTEIUICKTYabHBIX HH(POPMAIOH-
HBIX CHUCTEM B 00J1acTH HHPOPMAIIMOHHON O€3011aCHOCTH.

Ilepeuenb npogeccHoOHAIBHBIX CTAHAAPTOB, 00001IEHHBIX TPYAOBbIX (PYHKIUH U TPYAOBbIX
(yHkumii, cooTBeTCTBYIOIINX NPOodecCHOHATbHOI /1eiITeIbHOCTH BhIIYCKHUKOB

[Ipodeccruonanbublil crangapt ««PaboTHUK B 00J1aCTH BETEpUHAPUN»Y, YTBEPKACHHBIN MPUKAa30M
MunucTepcTBa TpyAa U connanbHo 3amuThl Poccuiickoit @eneparuu ot 12 oktadps 2021r. Ne
712u

IlepeyeHb OCHOBHBIX 32124 PO ecCHOHAIBLHOM 1eATeTbHOCTH

Ob6mnacts npo- Tunel 3amaa | 3amgaun mpodecCuoHaATLHOM OOBekThI Ipodeccu-

(beccnoHabHON | MpodeccuoHa-| NEesITeNbHOCTH OHAJILHOH JIeSTEIbHO-

JeATeNbHOCTU JIBHOM J1esi- CTH

(o Peectpy TEIBHOCTH (w1 o61acTH 3HA-

Muntpyna) Hus) (IpH H HE00XO0-
JIUMOCTH)

13. Cennckoe [IpouzBonct- | 1.IlpoBeneHue BeTepuHapHO- CaHU- ’KuBoTHBIE BCEX BHU-

XO35IICTBO. BEHHBIN TapHOM 3KCIEPTU3BI CHIPbS U IPOJAYK- | JIOB, HAIPABISEMBbIC

«PaboTHHK B TOB  y0Osi  >KMBOTHOTO MPEANPUATHI, ChIPbE

obua- IIPOUCXOKICHUS U IPOIYKTHI YOOsI

CTU BCTCPHUHApPHU
m».

2.0praHu3zariysi, IaHuPOBaHUE U KOH-
TPOJIb BETEPUHAPHO- CAHUTAPHBIX ME-
POTIPUSTHIL 110 Ae3UH(EKINH, TE3UH-
CEKIIMHU, Ie3MHBAa3NH,

JIepaTHU3alliA ¥ JIC3aKTUBAITUY Ha
MPEIMPHUATHSIX 10 TepepadOTKe ChIPhS
Y TIPOYKTOB YKHBOTHOTO IPOMCXO0XK-
IIEHUS U 00BbEKTax

BETEPUHAPHOTO HA/I30pPa

KUBOTHBIX, MOJIOKO,
SIMLA, a TAKXKe IPo-
JIYKTBI TYETI0BOJICTBA,
pacTEeHUEBOCTBA,
THJIPOOMOHTBI, MTOJLIE-
JKarue

BETEPUHAPHO-
CaHUTAPHOM JKCIIep-
TU3E

3.Mcnonp30BaHNe HOPMATHUBHBIX U
TEXHUUYECKUX JIOKYMEHTOB IO BETE-
PUHAPHO-CAHUTAPHBIM
MEPONPUATHSIM

onpeaeNeHus
MPUTOTHOCTH
HCIOJIb30BaHUIO

/laHHBIE BETEPUHAPHOTO




4. BerepuHapHO-CaHUTAPHBIN KOH-
TPOJIb Ha NepepadaTHIBAIOIINX TPE/-
NPUATHUSX, HAIPABJICHHBINA Ha oOecrie-
yeHHe 0e30I1aCHOCTH YEJI0BeKa U JKU-
BOTHBIX OT 3a00JIeBaHuil, iepeiaBae-
MBIX 4epe3 POAYKThI yOOsi, U OXpaHy
OKpY’Karollel cpebl

MOHHTOPHHTA, COCTOS-
HUS STTU300TOJI0THYC-
CKOI OOCTaHOBKHU B pe-
ruoHax Poccuiickoi
Denepannv © KOHTPOJIS
OHOJIOrnYecKoi 0es3-
OIMACHOCTH  CHIPbS

5. KOHTpOJIb BBINIOJIHEHUS BE-
TEPUHAPHO-CAHUTAPHBIX
MEPOIPUATHI

HEIPOMBIIIIICHHOTO
W3rOTOBJICHUS JIJIA
IMUIIEBEIX IEJIeiH, a

6. BerepunapHO-caHUTapHbBIN KOH-
TPOJIb KQUeCTBA CHIPhsI dKUBOTHOTO U
PACTUTENBHOTO TIPOUCXOXKICHHS, TEX-
HOJIOTHH TIPOU3BOJICTBA KOPMOB JIJISI
CEJIbCKOX035HCTBEHHBIX, TOMAITHIX
YKUBOTHBIX Y TITHIL

TaKXe KOPMOB M KOP-
MOBBIX J100aBOK pac-
THUTEJIBHOTO TPOMUC-
XOXKICHHS
JIOKyMEeHTaITHsI, TPE/I-

P USTHSI

7.BBIIIOJIHEHNE TOCY IAPCTBEHHOTO BE-
TEPUHAPHO- CAHUTAPHOTO KOHTPOJIA
IIPYU SKCIIOPTHO-UMIIOPTHBIX OIEpaLyax

nepepabaThIBarOILEH
IMPOMBIIIJICHHOCTH,
XOJIOOUJIBbHUKH,

Opranuza-
IIUOHHO
yIpaBJIcHYEC
KUl

1.06ecnieueHne BETEPUHAPHO- CaHH-
TapHOTO Onaromnony4us
OpeNnpusITHii 1o mnepepadoTke

CaHWTapHbIC OOWHH,
BETEPHHAPHO-
CaHUTApHbIC yTUJIH3a-
IIMOHHBIC 3aBO/IbI, JIa-
OopaTopuu BeTepH-

CBIPbsI u MIPOJYKTOB
’KUBOTHOBOJICTBA
2.0Opranuzanus BBITTOJIHCHUS BE-

TEepPUHAPHO-CAaHUTAPHBIX MEPONPHUATUI
Ha TOCYJapCTBEHHOM,

PETHOHANIBHOM, MYHHIUIAIBHOM
YPOBHSIX M Ha NPEANPHUITUSAX.

HAapHO-CaHUTAPHOM
9KCHEPTU3bl HA PHIH-
Kax W Jpyrue o0bek-
TBl W COOPYKEHHUS,
MaTepuabl, MpoIec-

3. Opranu3zanus MepOIpHITHIA 110
o0ecIIeueHHIO BETEPHHAPHO- Ca-
HUTApPHOU 0€3011aCHOCTH U OMOJIOTH-
YECKOU 3aIlUTHI TIe-
pepabaThIBAIOIIUX NPEANPUITHIA B
Ype3BBIYANHBIX CUTYAIUAX

CBbl, YCIIyTH 1 METOJIbI
UCCIIEIOBaHMSI, TIOI-
JIeKaIIe KOHTPOIIO
Ha COOTBETCTBHUE BETE-
pUHAPHO-CAHUTAPHBIM
TpeOOBaHUSIM.

4.06paboTka pe3ysbTaToB  Be-
TEPUHAPHO-CAHUTAPHOW  JKCIEPTU3BI
Ha  OOBEKTax roCyJapCTBEHHOTO
BETEPUHAPHOTO HaJ30pa




5.Y4actue B OpraHu3aiuu MeToauye-
CKOr'0 pyKOBOJICTBA B TPOU3BOJCTBEH-
HOM JIeATELHOCTH CIIELINATIHUCTOB
NPEANPUSITHS, B OPraHU3ALIUU UCTIbI-
TaHWH U BHEIPEHUU HOBBIX BETEPH-
HapHO- CAHUTAPHBIX MPENApaTOB U
CPEJIICTB , B pa3pabOTKe HOPMATUBHOM
1 TEXHUYECKOH JTOKYMEHTAIINH I10 Be-

TEPUHAPHO- CAHUTAPHOMN JKCIIep-

TH3E Y BETEpUHAPHOMN cCaHUTapUu
Texnonoru- 1. Mcnonb30BaHuE HOBBIX BETEpHUHAP-
YECKUM HBIX [IPEnapaToB JIJIsl BBITIOJHEHUS Be-

TEpPUHAPHO-
CaHUTAPHBIX MEPOIIPUITUN

2. OcyuecTBieHNE
OHOJIOTHYECKON

KOHTPOJIS
0e30MmacHOCTH
JKUBOTHOTO CBIPbSI U TPOJIYKTOB

€ro nepepaboTKH.
3. YuacTte B MPOMBINUICHHBIX HCIIBI-
TaHUSAX HOBBIX BHUJIOB IMPOIYKTOB ITH-
TaHUSI, TIOJTYYCHHBIX U3 CBIPbS JKUBOT-

HOT'O IIPOUCXOXKACHUS

ConocrasiieHne 00001IEHHBIX TPYAOBBIX (PyHKIM, TPYA0BBIX QYHKIMH U THIIOB
32124 NPogecCHOHAIbHOI e TeJbHOCTH

O000111EeHHbIE TPY/10BbIE TpynoBble pyHKINU
byHKIUN
KOJT HaNMEHOBaHHE | YPOBEHBb HarMEHOBaHHE KO YpoBeHb
KBaTTUQ (momypoBEHb
UKaIluu KBaJIM(pUKAIMN)
F IIpoBenenue Be- IIpoBenenue BeTepuHapHO- F/01.6 6
TEepUHAPHO- Ca- CaHUTAPHOM SKCIEPTUIBI M-
HUTAPHOTO KOH- ca ¥ IpOIyKTOB y0osi, ImuIIie-
TPOJISI CBIPbS U BOT'O MSICHOTO CHIPbsI, MSICHOM
MIPOJTYKTOB YKH- POIYKIUH
BOTHOTO U ITpoBeneHune BeTeprHApPHO- F/02.6 6
PacTUTENBHOTO CaHMTApHOM SKCIEPTU3bI Me-
MIPOUCXOXKACHUS J1a, MOJIOKA M MOJIOYHBIX
JUIS 3AIIUTHI KU3HU MPOAYKTOB, PACTUTEIbHBIX
U 310POBb YEJIO- MUIIEBBIX MPOAYKTOB, UL F/03.6
BEKa 1 )KHBOTHBIX JIOMAITHEH TTHIIBI
IIpoBeneHune BeTepuHapHO- 6
CaHWUTApPHOM SKCIEPTU3BI
TUJIPOOMOHTOB M UKPBI




2. Mecto mucuunimabl B ctpykrype OIIOII 6akanaBpuara
[{uKi1, K KOTOPOMY OTHOCUTCS JUCLIMILIMHA!
B1.OJl. «Cuctembl HCKyCCTBEHHOI'O HHTEIIEKTA

3. Pe3yabTaThl 0CBOEHMS IUCHUILTHHBI (MOAYJI) «CUCTEMbI HCKYCCTBEHHOTO MHTEIUICKTa)
[Tpouecc n3yyeHus JUCHUILIMHBI HApaBiieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEAYIOIIUX KOMIETEHIIUIM

B cootBeTcTBUU ¢ ®I'OC BO 1o gaHHOMY HarpaBieHUIO:

Koa mpodec-| HammenoBanme npo- Kon, HanMeHOBaHHMe HHANKATOPA JOCTH/KECHHSA NPO-
cHoHAIbHOI | (eccHoHaIbLHOI KoM- (eccHOHAIBLHOI KOMIIETeHIIHH
KOMIIETeHIIU U NeTeHUnH

OTIK-4 OIIK- 4.1. Tlonumaer npuHIKU- 3HATB: MeTob! pas-

Crioco0eH 000CHOBBI-

BaTh U pea-
VIN30BbIBATH B
npodeccnoHaTbHOM
eI TeIIbHOCTH

COBPEMEHHBIC TEXHO-
IIOTHH C MCIIOJIb30Ba-
HUEM MTPUOOPHO- HH-
CTpYMEH-TaJIbHOMN 0a3bl
1 UCTIOJIh30BaTh OC-
HOBHBIC
eCTEeCTBEHHbBIE, OHOJIO-
THYECKUE U TIpodeccu-
OHAJIbHBIC MTOHATHS, A
TaK¥Ke Me-
TOJIBI IIpH pete-
HUU o0mIenpodeccruo-
HAJTBHBIX
3ajgaq

bl TIOCTPOCHUS M1 OCHOBHBIE
METO/Ibl CUCTEM UCKYCCTBEHHO-
o UHTEJJICKTA U IPUMEHSIET UX
JUIsl pellieHus 3a1a4 rnpodeccu-
OHAJIBLHOH JIEATCILHOCTH;

[paboOTKH OpUTHHAIIB-
HBIX QJITOPUTMOB H
MPOTPAaMMHBIX pellie-
HUIi C UCTIOJIb30BAaHUEM
COBPEMEHHBIX TEXHO-
bToruii

OIIK- 4.2. Uccnenyer
HaNpPaBJICHUS [IPUMEHEHUS
CHUCTEM MCKYCCTBEHHOI'O MH-
TeJUICKTa JUTST
Pa3IMYHBIX PEIMETHBIX 00-
JIacTeH;

'YMeTb: CTaBUTH 3aja-
e84l u aalTUPOBATD|
METOABl M AITOPUTMBI
MaITTHHOTO O0YYeHHS

OIIK- 4. 3. Bribupaet KoM-
IJICKCBhI METOJIOB 1 HHCTPYMEH-
TaJbHBIX CPEJICTB UCKYCCTBEH-
HOTO MHTEJUICKTA JUIS PEIICHUS
poeCCHOHANIBHBIX 3a]1a4 B
3aBHCHUMOCTH OT 0COOEHHOCTEH
MpeIMETHOM 00JIacTH.

Baaaerb: NOCTaHOB-
KOM 3ajJad4 I10 ajamTa-
1Y UJIIN COBeleeH-
CTBOBAaHHUIKO METOA0OB U
AITOPUTMOB JISL perie-
HUS KOMITJIEKca 3a1a4
MpeIMeTHON 001acTi

YK'1

Cnoco0eH ocy-
IIECTBIIATH TTOUCK,
KPUTHUYECKHI aHa-
JM3 ¥ CHHTE3 WH-
dbopmanuu, npume-
HSTh CUCTEMHBII
MOJIXO/ JUIs perie-
HUS TTOCTABJICHHBIX
3a/a4

YK-1.1 Aranusupyer 3azady,
BBIJICIISS €€

0a30BBIE  COCTAaBIISIOIINE,
OCYIIECTBIISIET IEKOMITO3UIIHIO
3aJjauu

3HaTh: MeTobl pas-
[paboOTKK OpUTHHAIIB-
HBIX aJITOPUTMOB U
MPOrpPaMMHBIX pellie-
HUM C NCOJIb30BAaHUEM
COBPEMEHHBIX TEXHO-
UTOTHI

YK-1.2 Beibupaet pecypcsl aiis
noucka HHPpOpMaLuu He00XO0-
TTAMOM JIJIs1 pEIIECHUS
MMOCTABJICHHOW 3aJauu

'YMeTh: CTaBUThH 3aj1a-
A W aJanTHPOBATh
METOABl U aJITOPUTMBI
MAIIUHHOTO O0yYeHHUS

YK-1.3Haxoaut,KpuTu4ecKku
AHAIIM3UPYET, COMOCTABIISET,
CUCTEMATU3UPYET "
000011aeT 0OHAPY)KEHHYIO UH-
(dopmanuio, onpenenser mnapa-
UMy, B paMKax KOTOPOU
OyZeT perarbes MoCTaBIeHHAS

3azada.

BiaageTnb: mocTaHOB-
KO 3a7a4 10 ajaIira-
MU WIK COBEPIICH-
CTBOBAHUIO METOA0OB 1
AJITOPUTMOB ISl perLie-
HHWS KOMIIJICKCA 3a1a4
[peaMeTHOH 001acTu




4. CTpyKTYypa U coaepkaHue JUCUUIIIIMHBI (MOXYJIS)
4.1. CTpyKTypa JUCHUNIHHBI (MOXYJIA)
OO61mas TpyA0eMKOCTh AUCHUILIIMHBI COCTABIISET 2 3aYETHBIX €IUHUIL], 72 YacoB.

Ne
n/n

Buael yueOHol padoThl, BKJIOYAsA ca-
MOCTOAITEIbHYI0 Pa0O0Ty CTYAEeHTOB H

TPYAOEMKOCTH (B Yacax)

@opMBbI TEKYIIEro KOH-
TPOJIsl yCIIeBaeMOCTH (1o

Helenam cemecmpa)

®DopmMa IPOMeKYTOYHOM

KOHTZﬁlKTl—[aﬂ CaMOCTOSﬁlTe.ﬂb- aTTecTaNMH (1o cemecm-
padorta Has padoTa pam)
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S e |2 2 & 8¢ 2 XES g5 REEgek
Beenenue B HCKYCCTBEH-
HbIl UIHTEJIJIEKT U OCHOB-
HBIE METOJIbI MAIIMHHOTO | ° 10 110 | 8 8
00y4eHwMs 17151 PabOTHI ¢
TaOIMYHBIMUA JJTAHHBIMU
4
CucreMsl r1yOOKOTr0o 5 4 | 6 7
00y4eHus
OOyueHue ¢ moakpemie- | ¢ 4l ala 3
HHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npo-
exm)
Iloozomoska k sK3ameHy
OOmmas Tpy10eMKOCTb, B [IpomexyToUHast aTTe-
qacax dopma
5 7218 |18 | 18 18 3 *
adecT
3ager
OK3aMeH

4.2. Conep:xaHue IMCUMILIUHBI (MOIYJIs1)

Nen/m | HamumeHoBaHHEe MOAYJIsA, COAEpKAHUE Yacsl
1 «BBeAeHNEe B HCKYCCTBEHHBIN MHTE/JIEKT U OCHOBHbIE METO/bI Ma-
IIMHHOT'0 060Y4Y€eHMA AJISA pa60Thl C TAGJIMYHBIMU JAHHBIMH»
Jlekniuu 10
1.1-1.5 | [OnmuoHanbHO: MaTeMAaTHYECKHH JMKOe3 110 dJeMEeHTaM MaTeMaTHue- 10

CKOW CTaTUCTUKH, THHEWHOHN anreOpsl 1 MaTEMaTHYECKOTO aHaIN3a. |

OcHOBHBIE 3a7]a4ll CHUCTEM HCKYCCTBEHHOro HMHTeNiekTa. Kimaccuduka-
s, KIacTepu3alus, perpeccusi. TUIbl MAIIMHHOTO OOYYEHHUS: C y4uTe-
neM, 0e3 yuuTens, ¢ YaCTUYHBIM NMPHUBJICYCHUEM YUUTENs, OOyUYeHHE C




MOJIKPETIIICHUEM.

Knaccudukanust Ha nmpumepe anroputma k-6mmkaiimmx cocenerd (KNN)
[OnumonansHO: bBeICTphIi MoMck Omkaimux coceneit.]. Merpuku
OIICHKH KJaccuuKauu: mojgHora, Tounocts, Fl, ROC, AUC. Banmna-
[MOHHAsA U TecToBas BeIOOpKa. Kpocc-Bammmanus. Pabora ¢ kareropu-
AIbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku ounenku perpeccun: MSE, MAE, R2 - koaddumm-
eHT JeTepMuHanuu. JIuHeiHas perpeccus, NOJIMHOMUATIbHAS PErPECcCHsL.
[Tepeobyuenne u perymspuzanusi, rpedbneBas perpeccus, LASSO, Elas-
ticNet.

Jluneitaple Monenu ans knaccudukanuu. [leprentpoH, JorucTUYecKas
perpeccusi, MOJIHOCBSA3HbIE HEHPOHHBIE CETH, CTOXaCTHUECKUN TpaiueHT-
HBI CIYCK W OOpaTHOE paclpoCTpaHECHWE TpaaueHTa. Perymspusanus
JUHEHHBIX MOJIeNIel KilacCu(prKaluum.

Knacrepuzanus, k-means, k-means++, DBSCAN, arnomepaTuBHas Kiia-
cTepu3anusi. METpUKH OLEHKU KJIaCTepU3alnu.

ANTOPUTMBI, OCHOBAaHHBIC Ha MPUMEHCHHH DPEIIAIOIINX JepeBbeB. Kpu-
TEepUU pa3AeNieHus y3ia: HHPOPMAIIMOHHBIN BBIUTPHILI, Kputepuil J[xu-
HU. AHCaMOJIHM pelaroIuX ACPEBbEB: CIIyJalHBIN JieC, TPaIMEHTHBINA 0Y-
CTHHT.

Merton onopHbix BekTOpoB. IIpsiMas u obpartHas 3amauya. Onpenenenue
OTIOPHBIX BEKTOPOB. S AepHBIN TPIOK.

HauBHeri1 OaitecoBckmii kinaccudukaTop. MeTobI OIEHKH pacipeiene-
HUS Ipu3HakoB. EM-anroputm Ha nmpuMepe CMecH rayccuat.

MeTtonbl Oe3rpaJueHTHON ONTUMH3AIMU: CIydaiHbId ToucK, hillclimb,
OT)KUT, TCHETHYSCKUN aJITOPUTM.

JlaGopaTopHble padoThI 8
JIP1.1 | Metons! paboTsl ¢ Tabnumiamu B Python. Arperamus u Busyanuzanus 2
JnaHHbIX. [IpoBeieHne NEpBUYHOIO aHaIN3a JAHHBIX.
JIP1.2 | cronb30oBaHKe U cpaBHEHUE anropuTMoB kiaccudukanuu: kNN, 2
pelIaroIue 1epeBbes U UX aHCAMOJIH, JJOTUCTHYECKasi PerpecCHsl.
JIP1.3 | Ucnonbs30oBaHue U OlLlEHKa anropuTMoB perpeccuu. IToabop omrumans- 2
HBIX
IapaMETPOB PETPECCUU
JIP1.4 | OnTtuMu3anvoHHbIe 33/a4u U ux pemieHus. [loxbop rumepmapameTpoB 2
JITOPUTMa C IOMOIIBI0 METOJI0OB ONITUMHU3ALINU.
IlpakTHKa 10
ITP1.1 | IIporpaMMHO-aIrOPUTMHYECKOE OCBOCHHE MaTepHaa 10
CamocrositenbHas padoTa 8
CP1.1 | I[IpopaboTka yueOHOTO MaTepHraia JEKIHi 2
CP1.2 | [loaroroBka K Ja00paTOpHBIM paboTaM 4
CP1.3 | [loaroroBka K pyO€KHOMY KOHTPOJIIO 1
CP1.4 | Jlpyrue BUabI CaMOCTOSITEIHHOM pabOTHI 1
2 Jlekuuu 4
2.1- | Heiiponsnsie cetn. @yHKIUHU OMMOKY HEHPOHHBIX CETel U 00ydeHue ¢ 4
23 MOMOIIIBI0 OOpaTHOTO pacnpocTpaHeHus rpaaueHTa. IloHsTHe 63T4a M

AMOXH.

Pabora ¢ n300paxxeHUsMHU C OMOIIBI0 HEHPOHHBIX ceTeld. CBepTOUHbIE
HelpoHHble ceTH. Onepanuy cBepTok, max-pooling. IlonyssipHelie apxu-
TEKTYpbI CBEpTOUHBIX HelpoHHBIX ceTel: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpauncheproe oOydenue.

O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHpOHHBIX ceTeil. BekTopHble npeacraBieHus g TekcTa: word2vec,
skipgram,

CBOW, fasttext. Pexyppentnsie netiponnsie cetu, LSTM, GRU.
Tpancdopmepst, BERT, GPT.




JlabopaTopHsbie padoThl 6
JIP2.1 | Knaccudukanus nzo0paxeHuil 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMHU M UX BEKTOPHBIMHU TPEACTABICHUSIMHI TEKCTOB. 3
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOECHUE MaTEpHaIa 4
2.1
CamocrosiTeibHast padoTa 7
CP2.1 | IlpopaboTka yaeOHOTO MaTepuaa JCKIIHi 1
CP2.2 | IloaroroBka K JJaOOpaTOpHBIM paboTam 4
CP2.3 | TloaroroBka K pyoe:KHOMY KOHTPOJIO 1
CP2.4 | [Ipyrue BHJIbI CAaMOCTOSTEIHLHOU PabOTHI 1
«O0yueHue ¢ NOAKPEIIIEHUEM
Jlekuuu 4
3.1- ITonsiTust areHTa, cpepl, COCTOSHUSA, NeUCTBUN U Harpaabsl. DyHKINS
3.2 neHHoctu coctostHus (Valuefunction) m QyHKIus kadecTBa JEHCTBUSA
(Qfuntion).
OnTumuszanusi CTpaTeruu ¢ MOMOIIbI0 MaKCUMM3alMK (PYHKUUN LIEHHO- 4
CTH U KauecTBa. Q-o0yueHue.
I'my6okoe o0yuenue ¢ monkperuieaneM. Deep Q-Networks, Actor-critic.
Jns yposust skenieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHble padoThI 4
JIP3.1 | Ilpumenenue Q-Networks s pelieHus MpOCThIX OKPYKEHHI. 4
IIpakTuKa 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTEpHaIa 4
3.1
CamocTosTenpHas padora 3
CP3.1 | IIpopaboTka yaeOHOr0o MaTepuaa JICKIHA 1
CP3.2 | IloaroroBka K JJabOpaTOpHBIM paboTam 1
CP3.3 | IloaroroBka Kk py0eKHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUIbI CAMOCTOSITETLHON paOOThI 0,5

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B mporiecce npenoaaBanust Moaysast HCTIONB3YIOTCS CIEAYIONIUE METOIBI, CPEICTBA U OOHOBIISIEMOE MIPU

HEO00X0JMMOCTH ITpOrpaMMHOE obecriedeHre NH(HOPMAaLMOHHBIX TEXHOJIOTHIl:

e-mail mpenogaBarens;

AIIEKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepHalIbl sl 00ECTIeYeHHsI CaMOCTOSTENIbHOM paboThl CTyeH-
TOB;

CIIUCOK calToB B ceTH «VHTepHEeT» A MOoMCKa HayYHO-TeXHHUECKON nH(opmanuu mo paszjaenam JIuc-
OUITJINHBI,

MaKeThl MPUKIIATHBIX IPOTPaMM, Harlpumep, pytorch.

6. YueOHO-MeTOAMYECKOE OOeclieYeHue CAMOCTOATEbHONH padoThl cTyAeHTOB. OLleHOYHbIE Cpel-

CTBA IJIfl TEKYLIECIr0 KOHTPOJIHA yCHeBaeMOCTH,HpOMeH(yTOqHOﬁ aTTeCTallui 110 UM TOraMm OCBOCHUSA NUC-
IMUIIJIMHBI.

st obecriedeHns cCaMOCTOSITENTLHOW paboThl CTYAEHTOB 0 Moyimto chopMHUpPOBaH METOINIECKII KOMIUIEKC,
BKJTIOYAIOITU I

B ce0s cieayronye yaeOHO-MEeTOINIECKUE MaTePHAITbI:

1. IIporpamma Kypca.

2. Y4eOHUKHU U yueOHbIe TOCOOUS.

3. Cnucok azfpecoB caiiToB B MH(POPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «IHTepHETY» (nanee

— ceTb «HTEpHETY), coepKaIUX aKTyalIbHYI0 HHPOpMaIHio o 6Jokam Moays.

bubnuorpaduyueckue cChlIKM Ha yueOHbIE H3/1aHUs, BXOSIINE B METOAMYECKHI KOMILJIEKC, TPUBECHBI B TIe-
peYHE OCHOBHOMW M JOTIOJHUTEIILHON Yy4eOHOM JIUTEepaTyphl, HEOOX0IUMOM /st ocBoeHuss Moyis (pasmen 7).



K nononHurtenbHbIM MaTepualiaM Takke OTHOCUTCS MepeueHb pecypcoB ceTu «MHTepHeT», peKOMEHIyeMbIX TS
CaMOCTOSTeNbHOM paboThl pu ocBoeHUN Moayins (pa3aen 7). CTyIeHTbl NOTy4aroT JOCTYI K yKa3aHHBIM MaTe-
puasiaM Ha MepBOM 3aHIATHU 1T0 MoTyIio.

7. Y4eOHO-MeTOAHYECKOE U MATepPHAIbHO-TeXHUYeCKOe o0ecneyeHne JUCHUIIMHBI(MOTYJIs1)

7.1. YueOHas qureparypa:

OcHoBHas1 1uTEpaTYpa MO0 MOAY.JTI0
1. MamunHOe 0O6yuenue. Hayka u MCKyCCTBO IOCTPOEHUS aITOPUTMOB, KOTOPbIE W3BIIEKAIOT 3HAHUS
u3 aanubix. [lerep dnax. JIMK IIpecc. 2015.
2. T'myGokoe obyuenue. [lorpyxenue B Mup HeliponHsix cereit Hukonenko Cepreit Uropesuy, Kamy-
puH A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.
3. OO6yuenue ¢ noakpemienreM / Carron Puuapn C, bapro Dupapro I'., JIMK Ilpecc, 2020.

JlonoJIHUTeIbHBbIE Y4eOHble MATePHAJIbI

1. OcHOBBI HCKYCCTBEHHOTO MHTEJIEKTa : yueOHoe mocobue / E.B.bopoBckas, H. A. [laBsiioBa. 4-¢
u3.,95ekTpoH. M.: Jlaboparopus 3nanwuii, 2020. 130 c.

2. HckyccTBeHHBIN HHTEIUIEKT ¢ mpuMepamu Ha Python. Jxomml Ipatuk. Bunbsame. 2019.

3. Tlpuknagaoe mamuHHOEe oOydeHue ¢ momomeio Scikit-Learn, Keras u TensorFlow: xonnenmum, wH-
CTPYMEHTBI U TEXHHUKH JUISl CO3[IaHUs MHTEIUIEKTYaIbHbIX CUCTEM , 2-¢ n3aanue. JXKepounOpenbeH. [ua-
nexktuka-Bunbsame. 2020.

4. Xenpuk bpunk, /xo3ed Puuapne, Mapk ®epepond «MammaHoe 00yuenue», [Tutep 2017.

Kak yunrcs mammHa: PeBomorns B 0071acTH HEMPOHHBIX ceTel U Ti1y0okoro ooyuenus. Su JlekyH. Aub-

nuHa PRO. 2021.

6. I'pokaem rimybokoe o0yuenue. Duupro Tpack. [Tutep. 2019.

OO6yuenue ¢ nonkperuicaneM Ha PyTorch. Coopauk penenros. FOcu JIro. IMK Ilpecc. 2020.

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

W

~

7.2. UHTEpHET-pecypchl

[TpuMepHBIii IepedeHb PeCypcoB CETU KMHTEPHET», PEKOMEHAYEMBIX ITPU OCBOEHUH MOTYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B ManmHHOe 00y4enue ot «BioinformaticInstitute» (https://stepik.org/course/4852/promo )
3. Crnenunanuzanus MammaHOE 00yUYeHUE U aHAIM3 JaHHBIX 0T «MOCKOBCKUH (hU3UKO-TEXHUUECKUI HH-
ctuty™ (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma nis npoBeneHust copeBHoBanuii no DataScience( https:/www.kaggle.com )

7.3. IlporpammHoe obecneueHue

NupopmannonHo-610a10TeYHOE 0OecieueHne yueOHOro nporecca BKII0YaeT B ceOst:
e JIOCTYTI K DJIEKTPOHHO-ONOIMOTEYHBIM CUCTEMaM H JIEKTPOHHBIM JIOKYMEHTaM;
e XpaHEHHE BBIITYCKHBIX Pa0OT U BEJICHHSI SJIEKTPOHHOTO OPT(OINO 00yHaIOLINXCS;
e WV-reader (IPRbooks) 15151 MOOMIBHBIX YCTPOUCTB U1 HE3PAYMX U CIIA0OBHUIAIIUX.
Nwmerommuecs: B By3e aJanTUBHbBIE TEXHOJIOTUH Il BHEAPEHUS MHKIIO3UBHOTO 00pa30BaHUs
o0ecreynBa0T BO3MOKHOCTh BHEIPEHHS METOJIOB MHKJIFO3UBHOTO 00pa3oBaHus Al O0yUYeHHUs

JOJeH ¢ HapyLIeHUsIMU 3peHus B (hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBBSI.

YHuBepcUTeT 00€CTICUeH CASAYIONMM KOMIUIEKTOM JIMIIEH3NOHHOTO MPOTPaMMHOT0 00ecTe!
HUSL.
1. JluneHznoHHOE MpOrpaMMHOE obecriedeHne, ucrnoiszyemoe B Uurl'y
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016
1.4.IIporpammusiii kommiekc MMUC ““/lexanatr”


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.IIporpammusiii kommiekc MMUC “Busyanbnaa Ctyaust TectupoBanus™

1.6.IIporpammusiii komriekc MMUC "ITJTAHBI"

1.7.Ilporpammusiit kommieke MMUC "2JIEKTPOHHBIE BEJJOMOCTHU"

1.8.IIporpammusbiii komiiekc MMUC BEB-ITPUJIOXXEHUE "I[TPUEMHA A KOMUC-
CUS-OHJIAWH"

1.9.1Iporpammusiii komiiekc MMUC "[IPUEMHASA KOMUCCUA"

1.10.  Iporpammusiit komekc MMUC "BEJJOMOCTU KA®E/IPBI"

1.11. 1C 3apnnara u Kaapsl

1.12.  1C Kamun: pacuet 3apaOOTHOH MIaThI

1.13.  AnrtuBupycnoe I10 Kaspersky endpoint security

1.14.  CnopaBouHo-npaBoBas cuctema “Koncynbrant”

1.15. 1C byxrantepus

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneueHue
Onncanue MaTepUAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOMIJISI M3yYeHUS MOILYJIs

HepequL MaTCpUuajJIbHO-TCXHUYCCKOI'O obecrieueHus MOIIYJ'IH

Ne ri/mt | Bup 3ansiTuit Bun u HaumeHoBaHuE 000py10BaHUS
1 |JlekunoHHbIE Aynuropuu ¢ MyJIbTUMEIUMHBIMUA CPEACTBAMU, CPEACTBAMH 3BYKO-
3aHATHS BOCIIPOU3BEJIEHUS U UMEIOIKE BbIX0A B ceTh «MIHTEepHET. [lomere-
HUS JJI IPOBEICHUS ayUTOPHBIX 3aHATHI, 000pyA0BaHHbIE yueOHOM
MebenbIo
2 |JIaGoparop- KoMIbroTepHBIii KJ1aCC ¢ KOMIUIEKCOM ITPOIPaMMHBIX CPEICTB, M03BO-
HbI€ pa0OThI JSIFOIIMX KaXKAOMY CTYJIEHTY pa3pabaTbiBaTh IPOrpaMMHbIE peann3a-
LMY NTPAKTUYECKHUX 3aa4 B XOJI€ BBIIIOJIHEHUS JIAOOPATOPHBIX padoT
3 |CamocrosTens- |bubanoreka, nmeromas pabodyre MecTa AJisl CTyI€HTOB. AyJUTOpHUH,
Has paboTa OCHAILICHHBIE KOMITBIOTEPAMHU C JTIOCTYNOM K ceTh «IHTepHeT»
4  |IIpakTuka KoMIbproTepHslii KJ1acC ¢ KOMIUIEKCOM ITPOIPaMMHBIX CPEJCTB, M03BO-

JISIOMIMX KaKJOMY CTYJIEHTY pa3paldaTbiBaTh IPOrpaMMHbIE peann3a-
LIUY TPAKTUYECKUX 3aa4 B XO/I€ BBITIOJIHEHUS JJAOOPATOPHBIX padoT




PaGouas mporpamma nucuuriinHbl «CUCTEMBbl HCKYCCTBEHHOTO MHTEIIJIEKTa» COCTaB-
neHa B cooTBeTcTBUU ¢ TpedoBanusMu GI'OC BO no HanpaieHuto noarotoBku 36.03.01.
«CaHuTapHO-BeTEpUHApHAs 3KCIepTU3a» (0akaiaBpuar) yTBEP>KIECHHOrO MpukazoM Mu-
HUCTEepCTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot «19»centadps 2017r. Ne
939, npodeccroHanbHOTO cTaHaapTa npodeccruoHanbHbiil cTanaapT ««PadboTHUK B 061a-
CTU BETEPUHAPUN»», YTBEPKACHHBIN MpUKa3oM MuUHHCTEpCTBA TPyAa U COLMAIBHON 3a-
muThl Poccutickont @eaepanuu ot 12 oxtsaopst 2021r. Ne 7121

Poccuiickoit @enepanuu 20 ssuapsa 2016 r., peructpaunonusiii N 40666

[Iporpammy cocraBuia:

l.cr.mpenonasarens kapeapsr BT Myp3abekoBa M..

[Tporpamma ogo0peHa Ha 3aceaHuu Kaeapsl «30TEXHUS
[TpoToxon Ne 8 oT « 28 » anpenst 2026 roaa

[Iporpamma oyo6peHa Y4eOHO-MEeTOANUECKOM KOMUCCUEHN arpOMHKEHEPHOTO

¢dakynbrera
[TpoToxon Ne 3 ot «29» anpens 2026rona




CaeleHns 0 nepeyTBepPKAeHNH MPOrPaMMbl Ha OuYepeHOoi yueOHBbIH roJ U perucrpa-
MU U3MEHeHU

YyueOHbIid
rox

Pemenwne kaden-
pBI

(Ne mportoxkoma, mata)

Buecennble M3MeHEHUA

[Toxmucek 3aB. kaden-
poit




POH/J OHEHOYHbLIX CPEACTB AJI TPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXYTOYHOM ATTECTAILIUU OBYYAIOIIIUXCS
IO MOAYJIIO « CUHCTEMbI HCKYCCTBEHHOI'O UHTEJIVIEKTA»

ONMCAHUE IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMYHBIX DTAIIAX X ®OPMUPOBAHMUSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbBIX cpeacTB (POC) nmpeaycMaTprBaeT CleayroIee:

— OIHCaHue KOMIUIEKCa MoKa3aTelieil — JECKPUITOPOB OCBOCHHUSI KOMIIETEHIINI B BHIIE pe-
3yJbTaTOB 00yYEHHUS, KOTOPBIE CTYJCHT MOXET MPOJEMOHCTPUPOBATH (

— (tabmuua 1). I7s KOHTPOJIS JOCTHKEHUS KaXI0TO U3 HUX MPELyCMOTPEHbI OLIEHOUHBIE
CpEICTBa B BUJIE€ BOIIPOCOB, 3a/1aHUM U T.11.;

— 0003HaUYeHNE KPUTEPHeB — IIPABHJI PUHSITHS PELICHHUS 110 OLIEHKE JTOCTUTHYTHIX Pe3yiIbTa-
TOB 00yuYeHUs U CPOPMUPOBAHHOCTH KOMIIECTCHIIUA.

Hanpumep, B kauecTBe 1ikaibl olleHuBaHus puHuMaercs 100-0anbHast cucteMa ¢ BbIJIEIIEHHEM

(rpagarueii) OLEHOK:

PeiiTunr Ornenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3ATAHUSI NJIM UHBIE MATEPHAJIBI,
HEOBXOJMMBIE J1J151 OEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESTEJIBLHOCTH, XAPAKTEPU3VIOIIUE DTAMBI ®OPMUPOBAHUS
KOMIETEHILUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

BbimyckHMK, OCBOMBIIMIA 00pa3oBaTelbHYI MpoOrpaMMy, JIOJDKEH 00J1alaTh
npodeccnoHaTbHBIMU KOMITIETEHIIUSIMU 10 TEMATHUECKUM MOJYJISIM ITPOTPAMMBI:

Kon HaumenoBanue PesynbraTsl 00y4yeHus
TEMaTH4ECKOT0
MOy JIA




BBenenue B uckyc-
CTBEHHBIM MHTEJICKT
1 OCHOBHBIE METOJIbI
MAIIIMHHOTO 00yYeHUST
JUTsl paboTHI ¢ Ta0-
JIMYHBIMHU TAHHBIMHA

3HaHuA:

— TEOPETUYECKHE OCHOBBI aHAIN3a JAHHBIX U MAIIMHHOTO
o0OydeHus;

— crnenuuka paboThl AITOPUTMOB MAIIMHHOTO O0YYEHHS.

Ymenus:

- [PUMEHEHHE METOJI0B MAIIMHHOTO 00y4eHMs], HTOATOTOBKA
JAHHBIX U UHTEPIIPETAINS PE3YIbTaTOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HHTepecyeTcs HOBBIMHU TPEHIIaMH B CBOEi mpodeccro-
HaJIbHOM OTpaciiv, pacCMaTpUBAET UX C TOUYKH 3pEHUs
IIPUMEHEHUS B CBOEH JEATEIbHOCTH;

- OIICHHMBAET MPUMEHUMOCTH AJITOPUTMOB, BO3MOXHBICPHUC-
KU U IIOCNEACTBUS OIIMOO0K, HAXOJUT ONTUMAJIbHBIEpEIIe-
HuUs )i pabouux 3a1a4

CucTeMbl IITy0O0KOro
o0ydeHus

3HanuA:

- NPUHLUMIBI 00YyYEHHUS U IPUMEHEHUSI HEHPOHHBIX CETEH.

- apXUTEKTYphl ITyOOKHUX HEHPOHHBIX ceTel, MPUMEHIEMBIX
B PEILLIEHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUI U TEKCTOB;

Ymenus:

- HacTpoika He0OXOAUMOTro OKPY>KEHUS ISl paboThI ¢
HEUPOHHBIMH CETSIMH.

- NpUMEHEHHE U 1000ydeHnenpea00ydeHHbIX
HEHPOHHBIX CETEeW U3 TOCTYIHBIX OMOINOTEK

HaBbiku (ONBIT AeSITEJILHOCTH):

- BIAJCET HABBIKOM MPOBEICHHUS ITOJHOTO UK
BBIYHUCIIUTEIBHOTO KCIIEPUMEHTA, OTPAXKEHMS X0/1a BbI-
MIOJIHEHUS IPOEKTA U MOITYUYEHHsI pE3yJIbTaTOB B OTYETAX
U JOKyMEHTAIWH;

- BJAJEET HaBBIKOM HCIIOJIb30BAHHMS CYILIECTBYIOLIUX MTPO-
I'paMMHBIX OMOIMOTEK U MOJIeNIeH, CO3AaHus IPOTrPaMM-
HBIX peaju3aluil T1yO00KuX HEUPOHHBIX ceTel




OO6yuenue ¢ 3HaHun:

MOAKPEIUICHHEM - TEOPETUYECKUE OCHOBBI U AJITOPUTMBI OOYICHHUS C TIO/I-
KpeIUICHHUEM;

- TpUMEHEeHUe 00yUYEeHUS C MOAKPEIICHUEM ISl PaKTHIe-
CKHX 3aJ1ay.

YMenus:

- BBIOOp W peanu3alys aIrOpUTMOB 00YUYEHHUS C MTOAKPEI-
JICHHEM C yYETOM CHEIUPUKH 3a1a4n

- ajanTaius U HaCTpOWKa aJlrOPUTMOB OOYUYEHUS C TTO/I-
KpEIUJICHUEM 0] ONPEACIICHHYIO Cpey.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpEeCyeTCs HOBBIMHU TPEHIaMH B CBOECH Mpodeccro-
HaJILHOHM OTpaciy, paCCMaTPUBACT UX C TOYKH 3PEHUS
MIPUMEHEHUS B CBOCH JI€ITEILHOCTH;

- BJAJCCT HABBIKOM HMCIIOJb30BaHUS CYIIECTBYIOIIHNX ITPO-
IrPaMMHBIX OMOJIMOTEK U MOJIEJICH, CO3aHUS POTPAMM-
HBIX peajr3aluii Ha OCHOBE aJITOPUTMOB OOYUYEHUS C
MOAKPEIUICHHEM

CpencrBa A5l OLEHKH pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMH 110 KaTeropusim
«3HaTbh», «YMETbY», «BIAJAETh» OOECIEUMBAIOT PEATU3ALUI0 OCHOBHBIX IPUHIIMIIOB KOHTPOJI,
TaKUX KaKk OOBEKTMBHOCTb M HE3aBUCUMOCTb, NMPAKTHUKO-OPUEHTHPOBAHHOCTH, MEXKIUCIUILIH-
HapHOCTb.

C ydeToM 3TOro KOHTPOJIbHBIE BOIPOCH! (3aAaHus, 3af1aun), sxojsamue B POC, nnd pasz-
JIMYHBIX KaTETOPUI U YPOBHEW OCBOEHUS KOMIIETEHIIMI MOTYT UMETh CJIETYIOIIUN BH/I.

3HATDH

IIpumepsr:
Tunel 3a1a4 MaIIMHHOTO O0YYEHHUS U KJIACCHl AITOPUTMOB, K HUM ITPUMEHSEMBIE.
OcHOBHbIE HaNpPaBICHUS PAa3BUTHSI UCCIIEIOBAaHUI B 00JIaCTU CUCTEM UCKYCCTBEHHOTO
MHTEIUICKTA.
3. Teopernyeckrie OCHOBBI aJITOPUTMOB MALTMHHOTO O0YUYEHHUSL.

N —



YMETD Ilpumepni:
[ToaroToBUTH NaHHBIE K UCIIOIB30BAHUIO AITOPUTMA MALTMHHOTO O0Yy4EHUSI.
OneHnBaTh KAYECTBO PELICHUH CUCTEM MAIIMHHOTO OOy4EHMS.
3. AmanTupoBaTh aJrOPUTMBI MAIIMHHOTO OOYYEHHS K PELICHUIO TIPAKTHUECKUX 3a/1a4.
BJAJAETD Ilpumepsbi:
MeTtomonorus pa3paboTKH pelIeHI MaITMHHOTO 00yYeHUSI.
[TprMeprl MPaKTUYECKOr0 MPUMEHEHHS aDXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIIEKTA.
3. MeTo/1bl OHJIAlH TECTUPOBAHUS PELIEHUH MAILIMHHOTO O0yUYEHUSI.

N

=

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOIIHUE ITPOLUEILYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUU U (WIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPHU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUA KOMIIETEHIITUA

[Tpumepsl (MakeThl) METOAMYECKUX MATEPHANIOB, ONPEACISIONUX MPOLEAYPhl OLICHUBAHUS
3HAHUM, YMEHUI U (UJIU) OTbITA I€ITEIIbHOCTU

HaumenoBanue Kparkasi xapakTepuCTHKA OLEHOY- IIpeacrasiienue
OLICHOYHOI0 HOI'0 CpeacTBa OLICHOYHOI0 CpPeCTBA
cpeacTsa B doHe
Texkymuii KOHTPOJIb CpencTBo MpoBEPKH OCBOEHUS Komriekts! OuiieToB
yCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh» KOMIIE- (3a1anmii)

KommuiekT 0ui1eToB (MpuMepHbIii)
buner 1.
1.1  BaifecoBckuii kiaccudurarop. Ouenka npusnakoB (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepusanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 AncambOmu. Soft and Hard Voting. Bagging. Cnyuaiinslii siec.
2.2 Metrpuueckuii knaccuduraropbl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccusi. LASSO, LARS. CART.

3.2 [epeBbs pemenuil. MHdopManmonHsiil BeIMrpbIml. Omrlka kiaccuuKauu, SJHTPO-
nus, kpurepuit Jkuau. [IpyHunr.

buner 4.

4.1 TI'moGanbubiii mouck. Cnyuainbii mouck. Gridsearch. Cryuaiinoe Omysxna-
Hue.baliecoBckas onTUMHU3aIus.

4.2 Jluneiinas perpeccus. [lonmmHomuanbHas perpeccus. ['pebHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'paiueHTHBIN OYCTHHT pelIaonX 1epPEBbEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku KiacTepusaluu.

buner 6.

6.1. Ouenka knaccudukanuu. dpdexkruBnocts no Ilapero. Precision-Recall u ROC kpuBsie.

AUC.

6.2 Heiiponnsle cetu. IlepuentponPozentnarra. OOpaTtHoe pacnpocTpaHEHUE TI'paaueHTa.
Oynkuy akTuBanuu. Softmax.



buner 7.

7.1 Jloxanbubiii mouck. HillClimb u ero pasHoBuanoctu. Omxur. ['eHeTmuyeckuit
QITOPUTM.

7.2 MeTtoa onopHBIX BEKTOPOB. Sapa.

Ilepedenn 1a0opaTopHBIX padoT (MpUMePHBbIii)

O0mume pekoMeHIaAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEH IOATOTOBKU
CTYZECHTOB MO>KHO HCIOJIb30BATh PAa3HYIO IIIyOMHY peanu3aluy pemeHus. Tak, A1 CTyIeHTOB He-
TEXHUUYECKUX CIELMATIbHOCTEN 3aJaHie MOXKET 3aKJII0UaThCsl B IPUMEHEHUHU TOTOBBIX METO/I0B U3
O6MOIMOTEK UM 3aII0JIHEHUEM IIPOITYCKOB B IIpOrpamMMax, e 0oJiblias 4acTh MOArOTOBJIEHA IIpe-
nogasatesneM. [ CTYA€HTOB TEXHUYECKUX CIIEIUAIbHOCTEN 3a/1aHne OyET 3aKJII09aThCsl B Peallu-
3allUM aJITOPUTMOB 0€3 UCIOIb30BAHUS TOTOBBIX PEIICHUI.

JIP1.1 Metonb! paboThl ¢ Tabnuiiamu B Python. Arperanus u Busyanusaius AaHHbx. [Ipo-
BEJICHHE [IEPBUYHOIO aHAJIN3a JaHHBIX.

[enu: u3yueHue MeToJ0B paboThI ¢ NaHHBIMU B Python u npoBeneHue nepBUYHOTO aHAIK3a
JTAaHHBIX.

3anmanue: 3arpysure natacet B pandasgaradpeiim. BoiBeaute oCHOBHBIE TapaMeTphl JaTace-
ta. OrnpenenuTe, CKOJIBKO B JaTaceTe CllydaeB OTCYTCTBHs MPU3HAKOB. OIpeneanTe, CKOJIbKO Mpu-
3HAKOB SIBJISIIOTCSA KaTeropuaibHbIMHU. Busyanusupyiite pacnpeneineHue MpU3HAKOB IO KjaccaM.
Busyanusupyiite 3aBUCUMOCTb MEKy IPU3HAKAMH.

JIP1.2 Hcmnosb30BaHne M CPAaBHEHHUE AITOPUTMOB Kiaccudukanuu: kNN, permaromue nepe-
BbS U UX aHCAMOIIU, JIOTUCTUYECKAas perpeccusi.

[{enu: mpuMEHEHHE U OLIEHKA aJITOPUTMOB KJIaCCU(PUKALUH.

3amanHue:

Paznenute naracer Ha 00y4aromuii ¥ BAIMJAIMOHHBIN C COXPAHEHUEM MIPOITOPIIMI KIJIACCOB.
Knaccudumupyiite Touku U3 qatacera ¢ nmomoinsio anroputMoB kNN, JIOrucTHYECKO perpeccuu,
CART, cnyuaitnoro neca, CatBoost. [Togbepute myumiue nmapameTpbl aITOPUTMOB CIIOMOIIBIO Ba-
TUAaUOHHON BeIOOpKH. CpaBHUTE BpeMsi paObOThI aITOPUTMOB U 3aBUCUMOCTh OT MpenoopaboTKu
JTAHHBIX.

JIP1.3 Mcnonb3oBaHKEe U OLIEHKA alTOPUTMOB perpeccuu. [logdoop onTUManbHbIX napamer-
POB PETPECCUM.

[{enu: n3yvyeHue alropuTMOB PErPECCUM.

3ananue:

[TpumeHnuTe MeTO JIMHEHHOM perpeccuu Juisl pelieHus 3aaun Ha aaracete. /lobaBbTe B 1a-
TaceT NOJMHOMHUANIbHBIE TpU3HaKu. Jlo0aBnsiiTe MpU3HAKK MOKa HE YBUIUTE NIepeoOyyeHre Ha Ba-
mupanronHomaaracere. [Ipumenute rpedbueByto perpeccuto u LASSO, uToObI H30aBUTHCS OT Iepe-
o0ydeHusl.

JIP1.4 Ontumu3anoHHbIe 33a7auu U UX pemeHus. [lonbop rumeprnapaMeTpoB alropuTMa c
MOMOIIbIO0 METOJIOB ONTUMH3ALIUN

[{enu: u3yueHne anropuTMOB PELIEHUS ONITUMU3ALMOHHBIX 3a/a4.

3aganue:

1. OnTuMu3MpyiTe JUIMHY MapiipyTa B 3a/1aue KOMHBOsDKEpa ¢ TOMOIIBI0 aropuT™MoB hill-

climb, oTxura v reHeTUYECKOro ajaropuT™Ma. BeiBeAuTE MONTYYUBIIUICS MYTh U €T0 JUTHHY.

2. OnTUMHM3MpYHTE TUIIEpIIapaMEeTPhl aIrOPUTMa MAIIMHHOTO 00ydeHus (Ha BBIOOp) C MOMO-

HIbIO CITy4allHOTO MOKMCKa, MIOKCKa M0 penieTke, anropurMa hillclimb, renerndeckoro anropurma.

JIP2.1 Knaccudukanus n3o0pakeHnii u TpanchepHoe o0yueHue.



[enu: n3yueHne METOI0B TIIyOOKOTO O0Yy4ECHHUS It pabOThI C M300paKECHUSIMH.

3amanue:

3arpy3uTe JartaceT M CO3/JalTe WUTepaTop Il MOJEIH TIIyOOKOro OOyd4eHHs. 3arpy3urte
npenodyuennyio Ha ImageNetcBepTounyro ceth (AlexNet, VGG unu ResNet) u mo6aBbre k back-
bonenosHOCB3HBIN cnoii s o0yueHusi. OO0y4nTe HEHPOHHYIO CETh Ha, BU3yalu3UpoBaB Ipaduk
¢yHKIMM TOTEeph Ha oOyuaroield W BalIWJAlMOHHON BbIOOpKe. PeanmsyiiTe MOIyiab NMPUMEHEHHUS
HEIPOHHOM CeTH K JaHHBIM, IPOBEPHTE KAUECTBO OOYyUEHUS Ha TECTOBOM BHIOOPKE.

JIP2.2 Pabora ¢ TekcTaMu U MX BEKTOPHBIMH MpeacTaBiacHusIMu. [le-
JM: U3y4eHHe MOJIeNIe BEKTOPHOTO MPEICTaBICHNUS TEKCTOB. 3a/1a-
HUE:
CkauaiiTe npenoOy4eHHbIe BeKTOpa is cioBapsi. C MOMOIMIBIO JIF000T0 KiIacCu(pHUKaTopa Ma-
muHHOTo 00yueHus (KNN, SVM, CatBoost) kiraccudunupyiiTe TEKCThI U3 JaTaceTa o CyMMe BEK-
TopoB ciioB. Kimaccudunmpyiite Texcrsl ¢ momonipio LSTM cetu.

JIP3. 1 Ilpumenenne Q-Networks /ist pemeHust IPOCThIX OKPYKEHUH.

Llenu: n3yyeHnue npuMeHeHns: 00yUYeHUs ¢ MOAKPEIUIEHUEM JUIsl peIlieHNH 3a1a4 KOHTPOJIS.
3ananue:

OOyuunTe NpoCTyIO MOJHOCBA3HY0Q-ceTh 11 pemeHus okpyxenus LunarLander.

[Tponienypsl OlleHMBaHUS 3HAHUN, yMEHUH, (GOPMBI M OpPraHU3alMs TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH M ITPOMEKYTOUYHOM aTTeCTAIIH 00yJarOIIUXCS

Texymuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHAsl aTTECTALUs CTYJEHTOB BEJIETCS B CO-
orBeTcTBUHU C [lonokeHneM O TEKylleM KOHTpPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHOU aTTECTALUU
00pa3oBaTebHON OpraHu3au

Texkymuii KOHTPOJIb yCIIEeBAEMOCTH

Monyns nenutcs Ha fBa Onoka. Kaxaplil 670k BKJIIOYaeT B ce0sl M3yYeHHE 3aKOHUEHHOTO
paszznena, yactu MoayJs.

Tekymuil KOHTPOAb M0 MOJYNI0 OCYILECTBISIETCS 1O KaJleHJapHOMY y4ueOHOMY Ipaduky.
Cpoxu koHTpoibHBIX Meponpusituil (KM) u cpoku noaseaeHust UTOros no Mozaysto otoOpaxkaroT-
csl B paboumnx y4yeOHbIX MaHax Ha ceMecTp. CTyJeHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIbHbBIE MEPO-
MPUATHUSA, IPELYCMOTPEHHBIE MOlylleM K YKa3aHHOMY CPOKY, IOCJIE YETo MPEernoAaBaTesb IPOCTaB-
JsieT GaJuIbHbIE OLIEHKH, HaOpaHHbBIE CTYJIEHTOM IO pe3yJbTaTaM TEKYIIEero KOHTPOJs ycleBaeMo-
ctu o Mojynto.

KoHTponbHOE MEpONpUATHE CUUTAETCS BBINOJIHEHHBIM, €CJIM 3a HEro CTYJIEHT IOJYy4HII
OILICHKY B Oajiax He HWKE MUHUMAaJIbHOM OLIEHKH, YCTaHOBJIEHHON MpOrpaMMoi MOAyJs MO JaH-
HOMY MEPOIIPUATHUIO.

CtTyzaeHTbl, HE ClIaBIINE KOHTPOJIbHOE MEPONPUITHE B YCTAHOBJIEHHBIN CPOK, MPOJOJIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C IMOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3alien.

IIpome:kyTouHas aTrecranus

DopMOH IPOMEXKYTOYHOU aTTECTALMU 110 MO0 SBISAETCS 3a4eT.

OuenuBanue Mojyins Benercs B COOTBETCTBHM ¢ [loyiokeHneM o TekyIlieM KOHTpoJie ycre-
BAE€MOCTH U IPOMEKYTOUHON aTTECTAllMK CTYACHTOB 00pa30BaTEIbHOM OpraHu3aluy.

HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBIMOJIHUBIINMA BCE MPEYCMOTPEHHbIE YUEOHBIM TJIAHOM 33JJaHUs U CAABIIUI BCe
KOHTPOJIBHBIE MEPOTIPHSTHS, IOJIy4aeT UTOTOBYIO OLEHKY 10 MOJyJIr0 3a ceMECTp B COOTBETCTBUH
CO CIEeAYIOLIEN IIKAJION:

PeiiTunr Ounenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 Hezauer




Peiitunr ctynenta mo Momy:mio 3a ceMecTp onpeensercs Kak cyMMa OayioB, MOMYyYEHHBIX UM 32
Bce 0110k Moayis, 1 OaJIoB 32 IPOMEXKYTOUHYIO aTTecTaluio. MakcCuMaabHOE KOJTMYECTBO Oaj-
J0B 32 MoayJib B ceMecTpe ycTaHaBiauBaercst paBHbIM 100



