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pa3menieHa Ha opulaIbHOM caiite www.dgunh.ru

MycradaeB A.I'. Pabouas nporpamma no gucturuinHe «CUCTEMbl UCKYCCTBEH-
HOTO UHTEJIeKTay JJis HanpasieHus noaroroku 10.03.01 Madopmanmonnas 6e3omnac-
HOCTb, MNpo¢uiab «be30MacHOCTh aBTOMATHU3UPOBAHHBIX CHCTEM». — Maxaukana:
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PekomeHioBaHa K yTBepxkAcHUIO YdeOHO-MeToanueckum cosetom JII'YHX 10
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o0pa30oBaTeIbHON MPOTPaMMBI BBICIIETO 00pa30BaHUs — MPOrpaMMbl OakajaBpuaTa o
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OMAaCHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM», K.IIeI.H., ['acanoBoi 3.A.

OpnoOpena Ha 3acenanuu kadenpsl « THPopMalMOHHBIE TEXHOIOTUU U HHPOpMa-
1MoHHas 6e3onacHocTh» 24 depans 2025 1., mpotokos No 7
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Conep:xanme

[Tepeuenp mIaHupyeMbIX pe3yabTaTOB 00YUEHHUS IO JTHUC-
ITUTITHE

MecTo TUCHUIUIMHBI B CTPYKTYpE 00pa3oBaTebHON
IPOrpaMMBbl

O0beM TUCHIUIUTMHBI B 3a4ETHBIX €AUHUIAX C YKa3aHUEM
KOJIMYECTBA aKaJeMUYECKUX YaCOB, BbIJICJICHHBIX HA
KOHTaKTHYIO paboTy 00y4JaroIIuxcs ¢ mpernojiapareneM (1o
BHJIaM YUeOHBIX 3aHSATHI ), HA CAMOCTOSATEIIBHYIO PaboTy
oOy4Jaroruxcst 1 popmMy MpoOMEKYTOIHOU aTTeCTaAlUN
ConepxaHue TUCUUILIUHBL, CTPYKTYPUPOBAHHOE IO TEMaM C
yKa3aHUEM OTBEJAEHHOTO Ha HUX KOJIMYECTBA aKaJIeMUYECKUX
9acoOB M BUJIOB YUCOHBIX 3aHATUN

[lepeueHb OCHOBHOM U JOTIOJIHUTEIHHON YueOHOM TuTepa-
TYPbl, HEOOXOIUMOM JIJIT OCBOCHUS TUCIUTUTHHBI

[Tepeuensb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAITUOH-
HO ceTn "MHTepHeT", HEOOXOAUMBIX JIJIS OCBOSHHUS JIHC-
UTUTHHBI

[TepedeHs JIMIIEH3MOHHOTO MPOTPAMMHOTO 00€CTIeUeHu I,
UH(OPMAITMOHHBIX CIIPABOYHBIX CUCTEM U TIPpOodeccroHab-
HBIX 0a3 JaHHBIX

Onucanne MaTepuaIbHO-TEXHUYECKOU 0a3bl, HEOOXOIUMOM
JUTSI OCYIIIECTBIICHHS] 00Pa30BaTEIBHOTO MPOIIecca Mo JHUC-
ITUTUTHE

OG6pa3zoBatesibHbIE TEXHOJIOTUH

Jluct akTyanuszanuu padodeil mporpaMMbl JUCLMIUIUHB
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Pa3znea 1. [lepedyens miIaHUPyeMBbIX Pe3yJbTATOB 00y4eHUs MO IMCIUINJINHE

[lenbro n3yyeHust AUCHUTUINHBI « Cucmembl UCKYCCMBEHHO20 UHMELIeKMAa SIBIIS -
ercss (GOpMUPOBAaHHME KOMIIETCHIIMM B 00JIACTH TIPUMEHEHHUS MHTEIUICKTYaIbHBIX
WH(POPMAIIMOHHBIX CUCTEM JJIsI pelieHus Tpo(eccuoHaIbHbIX 3aa4.

3amauyn JUCIUTUINHEI:

O3HAKOMHUTh C COBPEMEHHBIMU 00JIACTAMU UCCIIEOBAHUS IO UCKYCCTBEHHOMY
WHTEJUICKTY U chepaMu MIPUIIOKEHUS IKCIIEPTHBIX CUCTEM;

MO3HAKOMHTH C KOHIICTIIIMSIMHU, COCTABJISIFOIIUMH OCHOBY COBPEMEHHBIX CH-
CTEM MCKYCCTBEHHOTO MHTEIICKTA;

O3HAKOMUTH C OCHOBHBIMH MOJISJISIMH TIPE/ICTABIICHUS 3HAHUI HA pUMepe He-
KOTOPBIX HHTEJUICKTYaJIbHBIX CHCTEM;

paccMOTPEeTh MOIXOIbI U METOBI CO3aHUS U DKCIUTyaTallud dKCIIEPTHBIX CH-
CTEM;

U3JIOKUTHh TEXHUYECKHE TIOCTAHOBKM OCHOBHBIX 33J1a4, PEIIaeMbIX CUCTEMaMu
HCKYCCTBEHHOT'O MHTEJUICKTA,;

MO3HAKOMHTH C OCOOCHHOCTSMH TPAKTHICCKOTO MCIIOIb30BAHUS WHTEIUICKTY-
ATBHBIX MHPOPMAIIMOHHBIX CUCTEM B 00JaCTH MH(POPMAIMOHHOMN 0€30IMacHO-
CTH.

1.1. KomnereHnuu BBINYCKHUKOB, (popMHpYyeMble B pe3yJibTaTe OCBOEHHA
AUCHUMIVIMHBI «Cucmemsl UCKYCCMBEHHO20 UHMENIEKMA» KAK YacTh IUIAHUPYeMbIX
pPe3yJbTATOB OCBOEHH 00Pa30BaTe/JbHOI MPOrpaMMbl BbICIIEr0 00pa30BaHuUsl

KOJI KOMIIE- (bopMyIupOBKa KOMIIETEHIIUN
TCHIIUU
CriocoOeH yuuThIBaTh U MCII0JIb30BaTh OCOOCHHOCTH CPEACTB 3aIUTHI
I1K-3 uHpopmanuu npu GOpMUPOBAHUU CUCTEMBI 3AIIUTHI HH(POPMAIH aBTO-
MaTU3UPOBAHHBIX CUCTEM

1.2. Ilnanupyemble pe3yJibTaThbl 00YUYeHH S 10 JUCUMILJIMHE

BaTh U UCIIOJIb30BaTh
0COOCHHOCTH
CPEJICTB 3alUThHI
nHbOpMaIy pu
dbopMUpOBaHUU CH-
CTEMBI 3aIUThHI
UH(OPMALIUU aBTO-
MaTHU3UPOBAHHBIX CH-

MPOTPAaMMHBIX H
MIpOTrpaMMHO-aIna-
paTHBIX CPE/ICTB CH-
CTEMBI 3aIUThI
nH(pOpMaIUU 1 FKC-
NEPTU3Y COCTOSTHUSA
3alUIEHHOCTH
uHpOpMaLUU aBTO-
MaTH3UPOBAHHBIX CH-

Koo u Koo u ITnanupyemwie pezysromamot 00yuenus
HauMeHoeaHue HauMeHoeaHue no oucyunaune
KOMnemeHuuu uHOuKamopa

oocmuiceHuA
KOMnemeHnyuu
[1K-3 [K-3.1 3HaTh:
[IpoBoauT ananus MPUHIUIIBEI TIOCTPOCHUSI U (HYHKIIMOHUPOBAHUS
CriocobeH y4uTeI- YSA3BUMOCTH COBPEMEHHBIX HH(OPMALMOHHO-aHATUTHYECKUX

U DKCIIEPTHBIX CHUCTEM;
Ymern:

dbopman3oBaTh 3HaHHS M pa3pabaTbiBaTh 0asbl
3HAaHUN Ha OCHOBE PA3JIMYHBIX MOJEJIEU Ipen-
CTaBJICHUS  3HAHWI, C  HCIOJIb30BAHHBIX
COBPEMEHHBIX HHCTPYMEHTAIIbHBIX CPE/ICTB.
Baajgern:

HaBbIKAMU UCIIOJIb30BaHUS CPEACTB UHTEIIEKTY-
anu3alyy B pEUIeHUH 3a/ad aBTOMAaTU3UPOBAH-
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CTEM

CTEM C HCIIOJIb30Ba-
HHEM COBPEMEHHOTO
WHCTpYMEHTapus U
UHTEJUIEKTYaJIbHbBIX
H(pOpPMaLMOHHO-
aHAJTMTUYECKUX CH-

CTEM

HOTO YMPABJICHHUS W CO3JAHUS TEXHOJIOTHH s
€ro MOJAEePKKU

1.3IlepeyeHb KOMIETEHIUI ¢ YKa3aHMeM 3TanoB UX (pOPMHPOBAHUA B Mpolecce
OCBOECHM S TUCHUILIHHBI

Kon Ortanbl popMUpPOBaHUS KOMIIETEHUUN
komrnie- | Tema 1. Uc- | Tema 2. Tewma 3. Tema 4. Tema Tema 6. Tema
TEHLIUHA | TOPHS U [Ipen- [Mponyknu | Cemantu- | 5.@peii- | Jloruue- 7.1lpen-
HarpasJe- cTaBlie- OHHas YECKHUe MOBas cKas CTaBJICHHEC
HUS Pa3BU- HME 3Ha- MOJIENTb cetu MOJENIb MOJIENTh 3HAHUH ¢
THS CHCTEM | HUH. Mpe/ICTaB- MpeACTaB- | IPEICTaB- | MOMOUIbIO
HUCKYCCTBEH- | Moaenu JICHUS JICHUS JICHUS HEUETKOH
HOTO UHTEN- | MPEJCTaB- | 3HAHUHI 3HaHHI 3HaHHUI JIOTUKH
JIEKTa JICHUS
3HAHUU
ITK-3 + + + + + + +
Tema 8. Tema 9. Tema 10. | Tema 11. | Tema 12. | Tema 13. | Tema 14.
BBenenne B | TexHo- Heiipon- Unen n Brenenne | Cxema pa- | [Toctpoe-
AKCIEPTHBIE | JIOTUU HBIE CETH. | 00JacTu B OBOJIIO- | OOTHI 3BO- | HUE Omepa-
CHCTEMEI. nHKeHe- | OCHOBHBIE | MPUMEHE- | IMOHHBIC | JIIOIMOH- | TOpa ce-
CtpykTypa | puu 3Ha- | ompenene- | HUS He- | anro- HOT'O JICKIIH.
SKCNEPTHON | HUH HUS POHHBIX PUTMBIL. ajnro- Oneparo-
CHCTEMBI cereit OcHoB- puTM™Ma. pBI MyTa-
HEIE O06001eH- | MU U
omnpeze- HBIH DA CKpellIMBa-
JICHHS HUSA
MK-3 + + + + + + +
Tema
15.MHoro-
arcHTHBIE
CHCTEMBI
IIK-3 +

Paznen 2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Huctunnuna b1.B.09 «Cucmemwvl uckyccmeenno2o unmeniexma» OTHOCUTCS K
gacTd, (popMupyeMol ydacTHHKaMU oOpa3oBaTeNbHBIX OTHomieHu bioka 1 «/luc-
UIUTMHBDY y4eOHoro Tuiana HampasieHus noarotoBku 10.03.01 HMudopmarmonnas
6e3omacHOCTh, Tpoduist «be3onacHOCTh ABTOMATU3UPOBAHHBIX CUCTEM)).

JIist m3ydeHus JaHHOW AWCIMIUIMHBI HEOOXOAWMBI 3HAHWUW IO TUCIUTIIMHAM
«SI3pIKu IporpamMmmupoBanusy, « MHpOpMalmoOHHbIE TEXHOJIOTUIY, « TeXHONIOrHH U Me-

TOABI IIPOrpaMMHUPOBAHUAD, «ba3bl JaHHBIX»




OcBoeHue NaHHON IUCHUIUIMHBI HEOOXOIMMO OOYyYaroleMycs [Jis H3yYEHHUs
JUCUUIUIMH «Pa3py1iaroniye nporpaMmmHblie Bo3ieicTBUs», «[IporpaMmMHo-annapaTHbie
Cpe/CTBa 3alUThl UHPOPMAITUK»

Pasznes 3. O0beM AUCHMILVIMHBI B 32a4€THBIX €IMHUIAX C YKAa3aHHMEM KOJIMYeCTBa
aKaJleMH4eCKHMX 4YaCOB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4almmuXxcs ¢
npenoaasaresemM (Mo BUAAM Y4eOHBIX 3aHATHH) U HA CAMOCTOSITEJIbHYIO PadoTy
o0yuaromuxcs 1 (popMy NMPOMEKYTOYHOM ATTeCTANNH

OO0beM AMCUUITIMHBI B 3a4ETHBIX €IUHUIIAX COCTABISAET 4 3aUeTHBIE €IMHULIBI.

Ounas popma 00ydeHus

KonnuecTBo akageMHUecKUX 4acoB, BBIJICICHHBIX Ha KOHTaKTHYIO paboTy o0y-
YaloLMXCcs ¢ IpenojaBareieM (Mo BUAAM YYEOHBIX 3aHATHIA), cocTaBiseT 104 daca, B
TOM YHCJIE:

Ha 3aHATHUA JEKIIMOHHOTO ThMa — 344.

Ha 3aHATHS ceMUHapckoro tuna — 70 4.

KonudecTBo akageMUYecKUX 4acoB, BbIJICJIEHHBIX Ha CaMOCTOSATENbHYIO padoTy
oOyyaromuxcs — 4 d.

dopma npoMeKyTOUHOM aTTeCTalluu: 3K3aMeH, 36 u.

OuHo-3a09Hast hopma 00yueHuUs

KonmdecTBo akameMUYeCKUX 4acoB, BBIJIETICHHBIX Ha KOHTAaKTHYIO paboTy 00y-
YAIONIUXCsl ¢ MpernoaaBaTesieM (1Mo BUaM y4eOHBIX 3aHSATHI), COCTABIIIET 87 4acoB, B
TOM YHUCJIE:

Ha 3aHATUS JEKUUOHHOro Trna — 17 4.

Ha 3aHATHSA CEMUHAPCKOro Tuna — 46 4.

KonuuecTBo akageMHUECKUX 4YacoB, BBIJICIICHHBIX Ha CaMOCTOSITEIIbHYIO paboTy
oOyyaromuxcs — 45 u.

dopma NpOMEKYTOUHOU aTTECTAIMU: dK3aMeH, 36 4.



Pa3znen 4. Conepmanne AUCHUILIMHBI, CTPYKTYPHUPOBAHHOC I10 TEMaM € YKA3AaHHUEM OTBCJICHHOI0 HA HUX KOJIMYECTBA aKa-
ACEMHUYE€CKHUX YaCO0B 1 BHJ10B yqeﬁnmx 3aHATHH

Ounas ¢popma o0yuenust

JIOTUCTHUYECKAs perpeccus, I10JI-
HOCBA3HBIC HeﬁpOHHHC CCTH, CTO-

Ne TeMa TUCIUTIITMHBI Bcero | B 1.u. B T.4. 3aHATHS CEMHHAPCKOTO THMA: CamocrosiTens- dopma TeKyIIero
n/n aka- | 3aHsg- | cemu- | llpaktu- | Jlabopatopusie | Koi- Hueie Hasl paboTa KOHTPOJI yCIIEBAEMO-
JIeMU- TUA Haphbl yeckue | 3aHATUA (7a00- | JTOKBUY | aHAJIOTHY- CTH.
qe- JICKIIHU 3aHATUA PATOPHBIC pa- MbI HBIC 3aHA-
CKHX OH- 0OTHI, THSA
4acoB | HOIO 1a00paTOPHBIi
THUIIA MIPAKTUKYM)
1. OcCHOBHBIE 3aJaud CHCTEM MC- 4 2 - 1 1 - - - HpoBe;[eHHe ompoca;
KyCCTBEHHOTO HHTEIUICKTA.
Kraccudukarus, KiacTepusais,
perpeccusi. THIbl  MaIlIMHHOTO
OOy4YeHUsI: ¢ yduTeneM, 0e3 yuu-
TeNs, C YACTHYHBIM TpUBIICYE-
HHEM Y4uTels, OOyueHHe C Moj-
KPEIUICHHUEM.
2. Knaccupukamus Ha  HpHMEpE 4 2 - 1 1 - - - [IpoBenenue onpoca;
anroputMa k-Onmmxkaimux coce- [oxrotoBka pedepa-
meit (kNN). MeTpuku OICHKH .
. TOB U MMPE3CHTAIUN
KIacCU(PUKAMU: TOJHOTA, TOY-
Hocth, F1, ROC, AUC. Banuna- Brimonxenue abopa-
LIMOHHAs ¥ TecToBas BhIOOPKA. TOPHOH pa60TbI
Kpocc-Bamupanmsa.  Pabora ¢
KaTeropuajbHbIMU IMPHU3HAKAMU.
3. Perpeccus.  MeTpukn — OLEHKH 4 2 - 1 1 - - - [IpoBenenue onpoca;
perpeccun: MSE, MAE, R2 - [oxrotoBka pedepa-
KO3 (HUIMEHT  JEeTepMUHALHH. .
- TOB U IPE3CHTALIUN
Jluneiinasi perpeccus, HOJTUHOMH-
anmbHasi perpeccus. [lepeoOyueHue BrimonHenue abopa-
U peryispu3anus, rpeOHeBas TOPHOU pa6OTLI
perpeccusi, LASSO, Elastic Net.
4, Jlunelinbie MOJIEN 1St 4 2 - 1 1 - - - IIpoBenenue onpoca;
knaccudukanuu.  [lepuentpos, IloxrotoBka pedepa-

TOB U MPE3EHTALINI




XaCTUYECKUH MPaJUEHTHBIN CIIyCK
U 0o0paTHOE pacCIpPOCTPAHCHHE
rpagueHTa. Perymsipusamust -
HEHHBIX MoJeNell Kiaccupukam-
WM.

Brimonnenue nabdopa-
TOPHOU pabOThI

Knacrepmzammsa.  k-means, k-
means++, DBSCAN, armomepa-
TUBHAs KJacTepu3anus. MeTpuku
OLICHKH KJIaCTePHU3AIHH.

IIpoBenenue omnpoca;
[ToaroToBka pedepa-
TOB U Tpe3eHTalUuN
Brimonaenue madopa-
TOPHOM pabOTHI

ANTOpUTMBEI, OCHOBaHHBIE Ha
NMPUMEHEHUH pELIaoluX Jepe-
BbeB. Kpurepunm  pasznenenus
y3na: HMHGOPMAIMOHHBIN BBIWT-
pali, kputepuid JHKUHU.

IIpoBenenue onpoca;
[TonroroBka pedepa-
TOB U MPE3EHTALINI
Brimonnenue nabdopa-
TOPHOU PabOTHI

AHcaMOnH pemaroIux 1epPeBbEB:
CIIy4JailHbI JieC, TIpaJAMEeHTHBIN
OyCTHHT.

IIpoBenenue omnpoca;
[ToaroTtoBka pedepa-
TOB U MPE3EHTALINI
Brimmonuenue nabopa-
TOPHOU pabOThI

Meror ~ ONOPHBIX  BEKTOPOB.
Ilpsmast u oOpaTtHas 3aaava.
OnpeneneHue OMNOPHBIX BEKTO-
POB. SInepHBIii TPIOK.

[TpoBenenue omnpoca;
[TonroroBka pedepa-
TOB Y TIPE3CHTAINN
Brimonnenue nadopa-
TOPHOU PabOThI

HawuBHebrit OatiecoBcKHi
KIaccuukaTop. MeTob! OIEHKN
pacupeneneHus npuzHakoB. EM-
QIrOPUTM Ha IpPUMEpPE CMECU
rayccuas.

[TpoBenenue onpoca;
[TonroroBka pedepa-
TOB U MPE3EHTALINI
Brimmonuenue nabopa-
TOPHOM paboThI

10.

MeTtompl Oe3rpaIreHTHON OITH-
MU3AIMK: CIy4YaiHblid mouck, hill
climb, OTXHI, TIeHETHUYECCKHIHA
AITOPUTM.

IIpoBenenue omnpoca;
[ToaroToBka pedepa-
TOB U Ipe3eHTalul
Brimonnenue nadopa-
TOPHOI pabOTHI




11. | Heiiponnsie cetn.  ®yHxkumn 4 2 1 | [IpoBeneHue onpoca;
ONMOKKA HEHPOHHBIX CceTel | Togrotoska pedepa-
o0ydeHne ¢ IMOMOIIBI0 00PaTHOTO .

TOB U MMPE3CHTAIUN
pacrpocTpaHeHust rpajiieHTa.
IonsaTtre 63TYa M IOXH. TecrupoBanne

12. | Pabora ¢ wusoOpakeHusMH C 4 2 1 1 [TpoBenenue omnpoca;
MOMOIIIbK0  HEHUPOHHBIX  CeTeH. [Moaroroeka pe(bepa-
CBepToYyHbIE HEHPOHHBIE CETH. N
Omnepanuu cBepTOK, max-pooling. TOB 1 TIPC3CHTALIH
TTonyspHbIe apXUTEKTYphl CBEp- BeinonaeHne iabopa-
TOYHBIX  HEHPOHHBIX  CETEH: TOPHOHN pabOTHI
AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpanchep-

HOE 00ydYcHHE.

13. OO6pabotka TekcToB. Pabora ¢ 4 2 1 1 Hp()BeI[eHHe onpoca;
CCTECTBEHHBIM A3bIKOM € TIOMO- IoxroroBka pedepa-
IbI0 HEHPOHHBIX cereil. BekTop- N

. TOB U MPE3CHTAIUN
HBIE TPEICTABICHUS JUIS TEKCTa:
word2vec, skip- gram, CBOW, BeimosnseHne nadopa-
fasttext. PexyppeHTHBIC HEHpOH- TOPHOU pabOTHI
nwele cet, LSTM, GRU. Tpanc-
¢dopmepsl, BERT, GPT.

14 TlonsiTust areHra, cpenpl, COCTOs- 4 2 1 1 HpOBeI[eHI/Ie ompoca;
HUS, JCHCTBHA W  HArpajblL IoxroroBka pedepa-
@DyHKIUSA [IEHHOCTH COCTOSIHUS N
(Value function) u ¢yHKIHSA Ka- TOB 1 IPE3CHTALIH
gectBa geifctus (Q- funtion). TectupoBanue
OnTUMHU3alHs CTPATETHH C TOMO-

MIBI0  MaKCHMH3alUUK  (QYHKIMH
LICHHOCTH M KadecTBa. (Q-o0Oyue-
HHUE.

15 I'mybokoe obydenne ¢  mox- 8 4 2 2 IpoBenenue ompoca;
kperuieHreM. Deep Q-Networks, IoarotoBka pedepa-
Actor-critic. Jlms ypoBHS 3Kc- .
neprueiii: REINFORCE, A2C, TOB 1 HPE3CHTALMH
PPO, DDPG. Brimonnenue na60pa—

TOPHOI paboTHI
[TpakTrka 36 0 36
UTOIroO 108 30 17 53

OKk3ameH (rpynmoBast

36

KoHuTtpousn




KOHCYJIbTalust B TCUCHUC

cemecTpa, rpynmnoBast
KOHCYJIbTalHsA nepen
MPOMEKYTOYHOM  arrecTa-

1MeH, SK3aMeH)
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OuyHo-3204Hast popma o0yueHHs

Ne TeMa TUCIUTIITUHBI Bcero | B 1.u. B T.4. 3aHATHS CEMHHApCKOTO THMA: CamocrosiTens- ®dopma TEeKyIIero
n/n aKa- 3aHs- CEMU- HpaKTI/I- J'Ia60paT0pHLIe Koi- Hunie Has pa60Ta KOHTPOJIA YCIICBACMO-
JeMU- | TUA | Hapel | dYeckue | 3aHATHA (1a00- | JIOKBUY | aHaJOTH4Y- CTH.
ye- JIEKIIU 3aHATUA | pATOPHBIE pa- MBI HBIE 3aHS-
CKHUX OH- OOTEHI, THS
4acoB | HOTro nabopaTopHbIit
THTIA MIPAKTHUKYM)
1. OCHOBHBIEC 3aJja4d CHCTEM HC- 5 1 - 1 1 - - 2 [TpoBeneHue onpoca;
KYCCTBEHHOT'O HHTEIUICKTA.
Krnaccudukanysi, Knacrepusamms,
perpeccusi. THIIBI MAaIIHHHOTO
o0ydeHus:: ¢ yuurenem, 06e3 yduu-
TeJIsl, C YaCTHYHBIM IIPUBIICYE-
HHUEM y4uTens, 00ydeHue ¢ IoA-
KpPEIUICHHUEM.
2. Knacenduranus va npumepe 5 1 - 1 | - - 2 IIpoBesenue ompoca;
anroputMa k-Ommkaiimux coce- [oaroroBka pedepa-
neii (kNN). Merpuku oneHKH .
KIacCH(HUKALUK: TOIHOTA, TOY- TOB M IPC3CHTALMH
HocTh, F1, ROC, AUC. Banuna- BeinosnseHne nadopa-
LIMOHHAS M TECTOBAs BBIOOPKA. TOPHOI pabOTHI
Kpocc-Banmunanus. Pabota ¢
KaTeToOpUaJIbHBIMH ITPHU3HAKAMMU.
3. Perpeccust. MeTpuku oLieHKH 5 1 - 1 1 - - 2 HpOBe)IeHI/Ie ompoca;

perpeccun: MSE, MAE, R2 —
K03(OULINEHT 1eTepMUHALIUH.
JIunelinas perpeccusi, MOJIUHOMU-
anpHas perpeccus. IlepeoOydenue
W peryisipusaiis, rpeOHeBast

[TonroroBka pedepa-
TOB U MPE3EHTALINI
Brimmonuenue nabopa-
TOPHOI pabOTHI

10




perpeccusi, LASSO, Elastic Net.

JIuHeWHbIE MOAETIN JUIS
knaccupukarun. [eprentpos,
JIOTUCTHYECKAsl PETPECCHs, TIOJ-
HOCBSI3HbIE HEUPOHHBIE CETHU, CTO-
XaCTHUYECKHI MPpaJUeHTHBIN CITyCK
1 00paTHOE pacpOCTPaHCHHE
rpagueHTa. Perynspusarus au-
HEHHBIX MozeNel Kiaccu(uKaIu-
WH.

IIpoBenenue omnpoca;
[ToarotoBka pedepa-
TOB W MPE3CHTALINN
Brimonnenue nabopa-
TOPHOI paboTHI

Knacrepusanus. k-means, k-
means++, DBSCAN, arnomepa-
TUBHAs KJIacTepH3anus. MeTpuku
OIICHKH KJIaCTEpU3aIlUH.

IIpoBenenue omnpoca;
[TonrotoBka pedepa-
TOB W MPE3CHTALINI
Brmonnenue nabopa-
TOPHOI paboTHI

ANTopuTMBI, OCHOBaHHBIE Ha
MIPUMEHEHNH PeIIaloNuX JIepe-
BbeB. Kpurepun pasznenenus
y31a: ”HOPMAIIMOHHBIHN BBINT-
paILL, KpuTepuid JKuHN.

IIpoBenenue omnpoca;
[ToaroTroBka pedepa-
TOB U NPE3EHTALNI
Brimonaenue adopa-
TOPHOU pabOThI

AHCaM0IM pelaroIuX 1epeBbeB:
Clly4aiiHbIl JIeC, FpaAUEeHTHBIN
OycTuHT.

[IpoBenenue onpoca;
[TonroroBka pedepa-
TOB U MPE3EHTALNI
Brimonnenue nabopa-
TOPHOU PabOTHI

Meron onOpHBIX BEKTOPOB.
[Ipsimast m oOpatHas 3ama4a.
OmnpeneneHre ONMOpHBIX BEKTO-
POB. S nepHblii TPIOK.

IIpoBenenue omnpoca;
[TonrotoBka pedepa-
TOB U MPE3EHTALINI
Beimonnenune nabopa-
TOPHOI pabOTHI

HaueHblil OaiiecoBcKuit
knaccupukaTop. MeTobl OlleHKA
pacnpenenenus npusHakos. EM-
AJITOPUTM Ha IIPUMEPE CMECH
rayccuas.

[TpoBenenue omnpoca;
[TonroroBka pedepa-
TOB U TIPE3CHTAINN
Brimonnenue nadopa-
TOPHOU PabOTHI

11




10. MeTtobl 6e3rpagueHTHON ONTH- 10 2 [TpoBenenue omnpoca;
MIflaauHH: CITy4YaiHbIN HOI/ICIf, hill [ToaroroBka pe(bepa-
climb, oTXKHTr, TeHEeTHYECKHI .

TOB U IpEe3CHTALUN
ANTOPUTM.

Brimonuenue nabopa-

TOPHOU pabOThI

11. | Heiiponnsie cern. PyHKuuH 7 1 IIpoBenenue omnpoca;
OIIMOKU HEHPOHHBIX CETEU U IogrotoBka pedepa-
00y4eHue ¢ MOMOIIbI0 00PaTHOTO N

TOB U MMPE3CHTAINHU
pacIpoCTpaHeHHs TPaJTUCHTA.
[TousTHe 63T4a U SIOXHU. Tecruposanue

12. Pabora ¢ n300pa>keHUAMH C 7 1 [TpoBenenue onpoca;
TOMOILIBIO HEAPOHHBIX CeTEH. IogrotoBka pedepa-
CBepToYHbIe HEUPOHHBIE CETH. N
0 . TOB U MMPE3CHTAIUU

meparuyu CBEPTOK, max-pooling.
[TonyIApHBIE apXUTEKTYPHI CBEP- Beinonuenue nabopa-
TOYHBIX HEHPOHHBIX CETEN: TOpHOU pa6OTI>I
AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdep-
HOE 00YyUeHHE.

13. Oo6pabotka TekcToB. Pabora ¢ 7 1 [TpoBenenue omnpoca;
ECTECTBEHHBIM SI3BIKOM C IOMO- IogrotoBka pedepa-
LIbI0 HEMPOHHBIX ceTel. Bexrop- o

. TOB U MMPE3CHTAIUU
HBIE MTPEJICTABICHUS IS TEKCTA:
word2vec, skip- gram, CBOW, Bomnonnenue nabopa-
fasttext. PeKyppeHTHBIC HEHpOH- TOPHOU pabOThI
uele cetu, LSTM, GRU. Tpamnc-
dopmepsr, BERT, GPT.

14 [TonsiTus areHTa, cpelibl, COCTOS- 7 1 HpOBe JICHHE OIPOCa;
HUSI, IEHCTBHUI U HArPaIbl. IogrotoBka pedepa-
DyHKIMS [IEHHOCTH COCTOSIHUSA o

. TOB U MMPE3CHTAINN
(Value function) n QpyHKums Ka-
yecTBa aeiicteus (Q- funtion). TectupoBanue
OnTuMH3aIHst CTPATEruH € IIOMO-
IO MAKCUMU3ALUH HYHKIHN
LEHHOCTH U KauecTBa. Q-o0yde-
HHE.
15 I'ny6okoe o0yueHue ¢ noa- 10 2 IIpoBenenue omnpoca;

kpemieHueM. Deep Q-Networks,
Actor-critic. JIyist ypoBHs 3Kc-

[ToaroToBka pedepa-
TOB U MPE3CHTAINI

12




neptabiii: REINFORCE, A2C,
PPO, DDPG.

Brimonnenue nabdopa-
TOPHOU PabOTHI

[TpakTuka 12 0 12 0
UTOro 108 17 17 29 45
DK3amMeH (rpynmoBas 36 Kountpoan
KOHCYNbTallUsl B TEUCHUE
cemecTpa, TpyIIoBast
KOHCYJbTaIHs nepen
IIPOMEKYTOYHOM  aTTecTa-
1IMeH, DK3aMEH )
144
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Pa3pnea 5. IlepeyeHb OCHOBHOM ¥ IONOJHUTEJIbHOM y4e0OHOM JTUTEpPaTypPbl, HEO0XO0-
AMMOM 1JISI OCBOCHUS JUCUMUILIMHBI

Ne ABTOp Ha3BaHue 0oCHOBHOM M Brixoanbie 1aH- KosmnuyecTBo
n/n JAOIOJIHUTEJIbHOM y4yel- HbIE JIK3EeMILIAPOB B
HOM JIMTEpaTypbl, HEO0- onodmoTexe
XOJIMMOM /1JI51 0CBOCHHUSA AT'YHX/anpec
AUCHMILTHHBI AOCTYNA
I. OcHoBHasi yueOHas auTeparypa
1.| Ceprees H.E. | Cuctemsl uckyccrBeHHOro | MzmarenscTBo https://
MHTEIJIeKTa: yuebHnoe no- | FOxHoro ¢e- M
cobue, Y. 1 JNEPATBHOTO YHU- % red&id=
BCPCHUTCTA, 2016. - 4933078&sr=1
123c.
ISBN: 978-5-9275-
2113-5
2.| Ceperun M. | HTEnmneKTyaabHbIE WznatensctBo OI'- | https://
1O. , BaHoB | nHGOpMAIIMOHHBIE CH- BOY BIIO M
ckuii M. A., | cremsl: yueOHoe nocooue | «TT'TY», 2012.- % red&id=
SIxoBieB A. 205c¢. 277790&sr=1
B.
3.| FO.1O. [TpencraBnenue 3uanuii B | M3matenscTBo OI'- | https://
I'pomos, O.I". | ”HPOPMALIMOHHBIX CH- bOY BIIO M
NBanoga, creMax: yueoHoe nocodue | «TT'TY», 2012. - % red&ids
1(\:/“0- 169c. 2776708&sr=1
EperyH,
B.E.
Hunpux,
10.®. Map-
TEMbSIHOB,
10.B. Munun
I1. lonosiHuTEIbHAA YYeOHadA JUTEpaTypa
A) lonoanumenvnana yueonas 1umepamypa
l.|- WHuTeniekTyanbHble CH- OpenOyprekuit https://
CTeMbI: y4eOHOe TocOoOue | rOCYJapCTBEHHBIM biblioclub.ru/
index.php?
YHHUBCPCUTCT, page=book red&id=
2013. -236c¢. 259148&sr=1
2. | MaBaoB C. U | Cucremsl HCKyccTBeHHOTro | ToMckwuit rocymap- | https://
WHTEJIEKTa: y4eOHOE M0- | CTBEHHBIN YHUBEP- M
cooue, Y. 1 CHUTET CUCTEM % red&id=
YIIPaBJICHHA U 208933&sr=1
paguonIeK-
TpoHukH, 2011. -
175c.
ISBN: 978-5-4332-
0013-5
3.| IaBaoB C. 1 | Cucrtemsl nckyccTBeHHOro | ToMckmii rocyaap- | https://



https://biblioclub.ru/index.php?page=book_red&id=208939&sr=1
https://biblioclub.ru/index.php?page=book_red&id=208933&sr=1
https://biblioclub.ru/index.php?page=book_red&id=208933&sr=1
https://biblioclub.ru/index.php?page=book_red&id=208933&sr=1
https://biblioclub.ru/index.php?page=book_red&id=259148&sr=1
https://biblioclub.ru/index.php?page=book_red&id=259148&sr=1
https://biblioclub.ru/index.php?page=book_red&id=259148&sr=1
https://biblioclub.ru/index.php?page=book_red&id=277670&sr=1
https://biblioclub.ru/index.php?page=book_red&id=277670&sr=1
https://biblioclub.ru/index.php?page=book_red&id=277670&sr=1
https://biblioclub.ru/index.php?page=book_red&id=277790&sr=1
https://biblioclub.ru/index.php?page=book_red&id=277790&sr=1
https://biblioclub.ru/index.php?page=book_red&id=277790&sr=1
https://biblioclub.ru/index.php?page=book_red&id=493307&sr=1
https://biblioclub.ru/index.php?page=book_red&id=493307&sr=1
https://biblioclub.ru/index.php?page=book_red&id=493307&sr=1

MHTEJUIEKTa: y4eOHOe 1I0- | CTBEHHBIN yHUBep- | biblioclub.ru/
cobue, Y. 2 CUTET CUCTEM index.php?
page=book red&id=
YHpaBJICHIA 1 2089398&sr=1
paanodseK-
TpoHUKH, 2011. -
194c.
ISBN: 978-5-4332-
0014-2
b) Ilepuoouueckue uzoanus
1. | llepuoauue- | BUT. buznec & Undopma- | 10 B roxa https://
CKHE M3/1a- | LMOHHBIE TEXHOJIOTHH wﬁ
Hus (KypHa- pageziournal_redg
TIbI) d=227223

Paszneun 6. Ilepeyenb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu «H-
TepHeT», He0OXO0IMMBIX /1JIs1 0CBOECHHS THCIIUIITHHBI

Kaxnplii oOyuaromuiics B TeYeHHE BCEero Imnepuoaa oOydeHuss obecrnedyeH
WH/IMBHUIyaJIbHBIM HEOTPAaHMYCHHBIM JOCTYNIOM K OJHOW WM HECKOJBKHUM 3JIEKTPOHHO-
OMOTMOTEUHBIM CHCTEMAaM U K DJIEKTPOHHOW MH(OpMAIMOHHO-00pa3oBaTeIbHON cpefe
yauBepcuteta (http://e-dgunh.ru). DnekTpoHHO-OMOIMOTEUHAS] CHUCTEMa U DJIEKTPOHHAs
uH(popMaIMoOHHO-00pa3oBarenbHas cpefa 00eCleynBalOT  BO3MOXKHOCTH  JIOCTYTIA,
oOyuaromierocss u3 J000M TOYKH, B KOTOPOM HMMeeTcs IOCTyln K HH()OpPMalMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn "MHTepHeT", Kak Ha TepPUTOPUU YHUBEPCUTETA, TAK U BHE
ee.

JlJis caMOCTOSATENBHOTO M3YYEHHs] MaTepuana U O3HAKOMJICHHS C perjiaMeHTHpY-
IOIIMMHU JOKYMEHTAMH U TEKYIIEeW MPaKkTUKOW, peKOMEHAYETCsS UCIOJIb30BaTh:http://bib-
lioclub.ru - 351€KTPOHHO-OUONMOTEUHYIO CHUCTEMY «YHHUBepcuTeTcKas Oubnnoreka OH-
JIalH»;

Pasznen 7. IlepeyeHb JIMIIEH3UOHHOT0 IPOTrPAMMHOTI0 o0ecniedeHus, uHGopma-
HMOHHBIX CIIPABOYHBIX CHCTEM H NMPOGeCCHOHAIBHBIX 0a3 TaHHBIX
7.1. JIuneH3MoOHHOEe W CBOOOJHO pacHpoOCTPaHsieMoOe NMPOrpaMMHoe olecmeve-
HHE, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. Windows 10
2. Microsoft Office Professional
3. Adobe Acrobat Reader DC
4. VLC Media player
5.7-zip
6. Python
7.2. IlepevyeHb MH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM M NMPO(PecCHOHATbHBIX
0a3 JaHHBbIX:
- uHdopmaImoHHo crpaBouHas cucrema «Koncynbrantllinrocy
7.3. Ilepeyennb npodeccuOHAIBHBIX 023 TaHHBIX:
— Hayunas snextponnas 6ubmmoreka «Elibrary» (https://elibrary.ru);
15



https://elibrary.ru/
http://biblioclub.ru/
http://biblioclub.ru/
http://e-dgunh.ru/
https://biblioclub.ru/index.php?page=journal_red&jid=227223
https://biblioclub.ru/index.php?page=journal_red&jid=227223
https://biblioclub.ru/index.php?page=journal_red&jid=227223
https://biblioclub.ru/index.php?page=book_red&id=208939&sr=1
https://biblioclub.ru/index.php?page=book_red&id=208939&sr=1

Paznen 8. Onncanne MarepuajbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM IJISl OCYIIEeCTB-
JIeHUs1 00pa30BaTeJBbHOI0 MpoLecca N0 AMCHMUIINHE

Y4yeOHast ayauropus AJs nposeaeHus y4eOHbIx 3anaTuii Ne 3.3 (Poccus, Pec-
nyonuka Jlarectan, 367008, r. Maxaukana, yiu. [xamanytauHaATaeBa, 10M 5, y4eOHBIH
kopryc Ne 2 nutep «B»)

Ilepeuensv ocnoenozo odoopyoosanus:

KoMIiekT crienuanu3upoBaHHON MeOenu.

Jlocka menoBas.

Habop nemMoHCTpalimoHHOTo 000py0BaHUS: MPOEKTOP, MEPCOHATBHBIN KOMITBIOTED
C JocTynoM K cetu VHTepHET UM KOpHOpaTUBHOM ceTw yHUBepcurera, IbC
«YuuBepcurerckass ouommoreka ONLINE» (www.biblioclub.ru), 9bC «3bC Hpaiit»
(Www.urait.ru), akyCTU4eCKasi CHCTEMA.

Ilepeuens yueono-na2naonvlx nocoouii:

Kommnekt HarmsiiHbIX MatepranoB (OaHHEpHI, IJ1aKaThl);

KOMIIIEKT 3JIEKTPOHHBIX WUIIOCTPATUBHBIX MaTEpHAIOB (IPE3EHTALMH, BUIEO-
POJIUKH).

KoMnbloTepHbIi KjIace yyeOHass ayIUTOPUA AJIsl NPOBeJACHUsS] Y4eOHbIX 3aHM-
T Ne 3.2 (Poccus, Pecriyonuka [arecran, 367008, r. Maxaukana, yi. J>xamanytanHaA -
TaeBa, JIoM 5, yueOHbIH Kopiryc Ne 2 utep «By)

Ilepeuensv ocnosnozo odoopyoosanus:

KomrekT criennanu3npoBaHHON Mebenu

Jlocka MeoBas.

Habop neMoHCTparimoHHOro 000py10BaHU: IPOEKTOpP, AKyCTUYECKasi CUCTEMA.

[IepconanbHbBIE KOMITBIOTEPHI C JOCTYIIOM K CETU MIHTEpHET M KOPIIOPaTUBHOM CETH
yauBepcuteta, ObC «YHuuepcurerckas Oubmuoreka ONLINE» (www.biblioclub.ru),
OBC «9bC KOpaiit» (www.urait.ru) — 20 en.

Ilepeuenv yueoHo-HaA2AAOHBIX NOCOOUIL:

Kommnekt HarmsiiHbIX MaTepuainoB (OaHHEpHI, MJIaKaThl);

KoMIIIEKT 37IeKTPOHHBIX WITIOCTPATUBHBIX MaTepHaIOB (MPE3EHTALMH, BUIEO-
POJIUKH).

IHomemenue aisi camocTositesibHOM padoTbl Ne 4.5 (Poccust, Pecriyonuka Jlare-
ctal, 367008, r. Maxaukana, yn. Jbkamanytauna AtaeBa, 1oM 5, yueOHbI kopmyc No 2
autep «By)

Ilepeuens ochosénozo 0doopyoosanus:

[lepcoHanbHbIE KOMIBIOTEPHI C JAOCTYNIOM K ceTH «VHTEpHET» W B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTENbHYIO Cpeay — 24 e.

IMomemenne pis1i camocrositesibHOii padorsl Ne 1-1 (Poccus, PecmyGmuka
Harecran, 367008, r. Maxaukaina, yi. /xamanytauHa AtaeBa, 10M 5, y4eOHBI KOPITYC
Neo 1)

Ilepeuensv ocnoenozo odoopyoosanus:

[lepcoHanbHble KOMIBIOTEPHI C JOCTYNOM K ceTu «MHTepHEeT» U B 3JIEKTPOHHYIO
nH(pOpMaIIMOHHO-00pa30BaTeNIbHYIO cpeay — 60 ef.
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Paznen 9. O0pa3zoBaresibHbIe TEXHOJIOTHHA
[Tpn ocBoeHUM JUCUUIUIMHBL «Cucmembl UCKYCCMBEHHO20 UHMEIEKMAy, UCTIOIb-
3YIOTCS CIIEYyIONIe 00pa30oBaTEIbHbIE TEXHOIOTUH:

— Ha 3aHATHAX NE€KINOHHOIO THIA IPUMEHSIOTCS TAKUE METO/bl 00yUEeHUs KaK yIIpaB-
asiemasi IUCKyccusi, MpoOaeMHast JIEKIHH.

— Ha npaktuyeckux 3aHATHUSAX, LETBIO KOTOPBIX SBISETCS MPUOOpPETEHUE yUYalIUMHCS
OIpEJENICHHBIX YMEHUIN U HaBBIKOB 3(PPEKTUBHBIM OyAE€T METO MPOEKTOB.

— Bneayautopnas paborta B popme 00s13aTeNbHBIX KOHCYJIbTAUN U WHAUBUAYAIbHbBIX
3aHATUM CO CTyJEeHTaMH (IIOMOILIb B IIOHUMAaHWM TE€X WM HUHBIX MOJAENEH U
KOHIENINM, MOAroToBKa pedepaTroB U 3cce, a TaKkKe TE3UCOB Ul CTYJCHUYECKHX
KoH(epeHuii 1 T.1.).
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Jluer akTyanu3zanumn padoueii nporpaMMbl TUCHUNIMHBI
«Cucmembul UCKYCCMBEHHO20 UHMELLEKNA»

Pabouas nmporpamma nepecMoTpeHa,
oOcyxeHa 1 ogo0peHa Ha 3aceaHuu Kadeapbl

IIpoToKOI OT « » 20

3aB. xadenpoii

PaGouas nporpamma nepecmMoTpeHa,
oOcy>kJieHa 1 0100peHa Ha 3acefaHuu Kadeapbl

[IpoToKoM OT « » 20

3aB. kadeapoit

Pabouas nmporpamma nepecMoTpeHa,
oOcy>kJeHa U 0100peHa Ha 3acelaHuu Kadeapbl

[IpoToKoM OT « » 20

3aB. kadeapoit

Pabouas nporpamma nepecMoTpeHa,
oOcy>XJleHa 1 0100peHa Ha 3acefaHuu Kadeapbl

ITpoTOKOJI OT « » 20

3aB. kadenpoii
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