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BusupoBanue PII/I 1,151 MciOTHEHUSI B 04epeIHOM y4eOHOM Toay
"YTBEPXKIAIO"

PaGouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogo0peHa s ucronHeHus B 2026 - 2027 y4eGHOM ToAy Ha
3acemannu Kadenpsl MHGDOPMATMOHHBIX TEXHOIOTHN

[IpoToxom ot " " 2026 1. Ne_

3aB. xadbennoii kaun.hus.-mMaT.Havk. noueHT. boanva H.B. (nomce)

Busuposanue PII/I nj1s1 ucnio/iHeHUs B 0YepeIHOM YUeOHOM rogy
"YTBEPXKJAIO"

PaGouas nmporpamma nepecMoTpeHa, 00cyxaeHa 1 oo0peHa s ucrnonneHus B 2027 - 2028 yyeOHoM roy Ha
3acenannu kadeapsl MHPOPMAMOHHBIX TEXHOIOTHI

[Ipotokoin ot " " 2027 1. Ne_

3aB. kadeapoii kaua.(¢pu3.-MaT.HayK, Ao1eHT, bpamxyn H.B. " (nommucn)

Busuposanue PII/] nj1s1 ucniojiHeHUs B 0YepeTHOM YUeOHOM IOy
"YTBEPXKJIAIO"

PaGoyast mporpamma nepecMoTpeHa, 00cyxaeHa u ogo0peHa s ucrnonnenus B 2028 - 2029 yyeOHoM roay Ha
3acenanuu Kadeapsl MHGOPMAIIMOHHBIX TEXHOIOTHIT

[Iporokoi ot " " 2028 1. Ne_

3aB. xadbennoii kaun.hus.-mMaT.Havk. noueHT. boanva H.B. (nomuce)

Buzuposanue PIIJ] 1j1s1 ucniojiHeHUsI B 0YepPETHOM YUYE€OHOM IOy
"YTBEPXKJIAIO"

PaGouas mporpamMma mepecmMoTpeHa, o0CykaeHa u ogoopena s ucnoaHeHus B 2029 - 2030 yue6HOM roay Ha
3acenanuu Kadeapsl MHPOPMAIMOHHBIX TEXHOIOTHIA

[Ipotokomn ot " " 2029 r. Ne_

3aB. kadeapoii kana.¢u3.-MaT.HayK, foueHT, bpagyn H.B. ~ (nommucE)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1.

OEJN JUCHUITIMHDBI

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

1.2.

YUYEBHBIE 3AIAYY JIUCHUITJINHBI

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

1.3. MECTO JUCHMIIVIMHBI B CTPYKTYPE OCHOBHOM OBPA3OBATEJILHON
ITPOI'PAMMBI
Luxn (pa3aen) OTIOII BO: |b1.B

1.3.1. Jucyunnuna "Cucmemvl uckyccmeenno2o unmeniekma'" onupaemcs Ha ciedyrouue 31eMeHmbl

OI10I1 BO:

AnropuTMHU3aIus U MPOrpaMMHUPOBAHNE

MareMaTu4eckuii aHajiu3

Anrebpa

1.3.2. Hucyunauna "Cucmemsl uckyccmeennoeo unmeniekma'

JJ1eMEeHmMoe6.

svicmynaem Onopou O0as Credyruux

Hpe[[,Z[I/IHJ'IOMHaH IpaKTHUKa

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIMIIJINHBI:

VK 0C-6.3: [emoncmpupyem HAGbIKU UCNONb308AHUSL UHDOPMAYUOHHBIX MEXHONOUU O peuleHus
AHATUMUYECKUX U YAPABGTIEHYECKUX 3a0ay

3HaTh:

YpoBeHnb 1 | coBpeMEHHBIEC HHTEIIEKTYaIbHbIE TEXHOJIIOTHH ISl peIeHUs MpodecCHOHaIbHbIX 3a1a4
YpoBeHsb 2 | pa3nudHbIe METOMBI U TIOJIXO/IbI, UCTIOIB3yEMbI€ B HCKYCCTBEHHOM MHTEIIJIEKTE
YpoBeHb 3 | npuMepsl IPUMEHEHHSI HCKYCCTBEHHOT'O MHTEIUIEKTa B (PMHAHCOBO-3KOHOMHUYECKOH chepe

YMers:

YpoBenb 1 | 000CHOBBIBATH BBEIOOP COBPEMEHHBIX WHTEIUICKTYAIBHBIX TEXHOJOTHH W TIPOTPAMMHOM Cpembl IIpH
peteHny npoeCCHOHANTBHBIX 3a1a4

YpoBeHb 2 | 000CHOBBIBATh U pea30BaTh alTOPUTMBI HCKYCCTBEHHOTO WHTEJUIEKTa ISl PEIICHHs aHaTUTHYCCKUX
U YIPaBJICHYECKHUX 33134

YpoBeHb 3 |OLEHUBATE TOYHOCTH AITOPUTMOB MCKYCCTBEHHOTO HHTEJICKTa M HCIOJNb30BaTh PE3yJbTAThl HX
paboThI 1JIs pellieHHs OCTAaBICHHBIX 331249 PO(HEeCCHOHATBHOM cephl

Bnanets:

YpoBenb 1 | HaBBIKAMHU IPUMEHEHHUSI METOJIOB MIPEABAPUTENBHON 00pabOTKH, aHAIIN3a M BU3YaJIM3aly TaHHBIX

YpoBeHb 2 |HaBBIKAMH  HCIIONB30BaHHMSA  COBPEMEHHBIX  HMHTEIUICKTYyaJbHBIX  TEXHOJOTMH  [UI1  pelIeHus
npodeccruoHanbHBIX 32134

YpoBeHb 3 |HaBBIKAMU HWCIIOJNIB30BaHHS CYHIECTBYIONIMX TMPOTPAMMHBIX OHMONMOTEK M MOJENeH, Cco3JaHus
MIPOrPaMMHBIX pear3annil rmyOoKnX HeHPOHHBIX CeTer

1.4. PE3YJIBTATBI OCBOEHHUA JUCIHUIIJINHBI:

IIKc — 1.2: Hcnonv3yem 3HaHue OCHOBHBIX MeMOO08 UCKYCCIBEHHO20 UHMENLIeKma 6 nociedyruyell
npogeccuonanbHoll  0esmenbHOCmU  Npu  pacyemax dKOHOMUYECKUX, COYUANbHO-IKOHOMUUECKUX U (DUHANHCOBbIX
nokasameineti

3HaTh:

YpoBenb 1 | THITB 3374 MAIIMHHOTO O0YYEHUS U TIPUMEHSIEMBIE K HUM KJIacChl AITOPUTMOB
YpoBeHb 2 | OCHOBHBIC HAIIPABJICHUS Pa3BUTHS UCCIEJOBAHUH B O0JIACTH CHCTEM MCKYCCTBEHHOTO MHTEIICKTa
YpoBenb 3 | TeopeTHUECKHE OCHOBBI AITOPUTMOB MAIIMHHOTO 00yYeHUs
YMers:
YpoBenb 1 |IOATOTOBUTH NaHHBIE K HCIIOIB30BAHHUIO AITOPUTMA MAIIMHHOTO 00ydeHHS
YpoBenb 2 | 0lIeHWBATH KAUYECTBO PEIIEHUA CHCTEM MAITMHHOTO O0YUYEeHHS
YpoBensb 3 |agantupoBaTh ATOPUTMbI MAITHHHOTO O0YYEHHS K PEIICHUIO IPAKTHUECKUX 3a/1a4




Bmaners:

Yposenb 1 | MeTogONOTHEH Pa3paObOTKH PEIIEHUI MAITHHHOTO O0YYeHHS

YpoBens 2 | mpuMepaMu MPaKTHYECKOTO IPUMEHEHHS apXUTEKTYp UCKyCCTBEHHOTO MHTEIIEKTa

YpoBenb 3 | MeTOgaMM OHJIAHH TECTUPOBAHMS PELICHUI MAIIMHHOTO O0YyYeHHS

B pesynvmame oceoenusa oOucuyunnunsl ""Cucmemvl UCKYCCMBEeHHO020 unHmennekma' ooyuarouguiica

3.1|3HaTh:

- METOABl pa3padOTKW OPHTHHAIBHBIX AQITOPUTMOB W TIPOTPAMMHBIX pEIIEHHH C HCIOIB30BaHUEM
COBPEMEHHBIX TEXHOJIOTHH;

- IPUHIIMITEI 00yYeHHUs ¥ IPIMEHEHUST HEHPOHHBIX CeTeil;

- TEOPETUYECKIE OCHOBBI M AITOPUTMBI O0YUEHHS C TIOJKPETUIEHUEM

3.2| Ymerh:

- IPUMCHATH MCTOAbBI MAITMHHOT'O O6y‘l6HI/I$[, TMOATOTAaBJINBATh JaHHBIC U HHTCPIPETUPOBATH PE3YJIbTATHI;

- HaCTpanBaThb H606XOI[I/IMO€ OKPYXCHUC IJI1 pa6OTI>I C HCprOHHLIMPI CCTAMU,

- IPUMEHATH U J000y4aTh npeaoOyueHHbIE HEMPOHHBIE CETH U3 AOCTYIHBIX OMONINOTEK;

- BBI6I/IpaTI> " pCajin30BbIBATH aJITOPUTMbL O6y‘lCHI/I$I C IMMOAKPCIVICHUEM C YUCTOM CHC]_[I/I(l)I/IKI/I 3aJadyn

3.3| Baagern:

- HaBblKaMWU OICHKU IPUMEHUMOCTU AJITOPUTMOB, BO3MOXXHBIX PHCKOB U HOCJIeILCTBI/Iﬁ OIHI/IGOK, HaXoauThb
OINTUMAJIbHBIC PCIICHUSA JJIA pa60‘II/IX 3aaay,

- HaBBIKOM HCIIOJIb30BaHUS CYIIECTBYIONIMX IPOTPAMMHBIX OMOIMOTEK M MOJIENEH, CO3[aHMs MPOTPaMMHBIX
peanu3aiuii rTyOOKuX HEMPOHHBIX CETEH;

- BJaJeeT HAaBBIKOM HCIOJb30BAHMS CYLIECTBYIOUIMX IPOrPaMMHBIX OMOIMOTEK M MOZEJEH, CO3maHus
MPOTPaMMHBIX pealln3alrii Ha OCHOBE aITOPUTMOB O0yUYEHUS C MOIKPEIUICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJb YCHEBAaE€MOCTH TIO3BOJSIET OIEHWUTH YPOBEHb CGHOPMHPOBAHHOCTH DIIEMEHTOB
KOMIETCHIMH (3HAaHWW, YMEHHH M NPHOOPETEHHBIX HABBIKOB), KOMIIETEHIMH C TOCIEAYIOMUM OOBbeINHEHUEM
OIICHOK W TMPOBOAUTCSA B (OpPME: YCTHOTO OMNpOca Ha JIEKIMOHHBIX M CEMHUHAPCKUX/TPAKTHUECKUX —3aHATHIX
(bpoHTaTBHBIA, WHAUBUAYAIHHBIA, KOMIUIEKCHBIN), MHUCHMEHHOW NPOBEPKH (TECTOBBIC 3aaHUs, KOHTPOJHh 3HAHUI
1O pasfeny, CHTYyallMOHHBIX 3aJaHWi M T.N.), OUCHKA aKTHMBHOCTH Pa0OTHl OOYYalOIIerocss Ha 3aHSATHH, BKIOYAs
3aJaHus AJIs1 CAMOCTOSITEILHON paboThI.

Hpomeofcymowmﬂ ammecmayus

PesynpraThl TeKyImIero KOHTPOJNS W TIPOMEKYTOYHOM aTTecTanud (OPMHUPYIOT PEHTHHTOBYIO OICHKY
paboTel cTymeHTa. Pacmpenmenenme OamwtoB TmpH  (QOPMHPOBAHWUM PEHTHUHTOBON OICHKHM pabOTHl  CTyAEHTa
OCYIIECTBIISIETCS. B COOTBETCTBUU C JCHCTBYIOIIMM JIOKAJTFHBIM HOPMATHUBHBIM  aKTOM. I[Io gucHumInHEe
"CucTeMbl HCKyCCTBEHHOTO MHTEIUIEKTa" BHJIOM MPOMEKYTOUHON aTTECTALlMU SBISIETCA 3aueT

PA3AEJI 2. COAEPPKAHUE JTUCIUIIJIMHDBI

2.1. TPYJOEMKOCTHb OCBOEHUA JTUCHHUITIMHDBI

O6mas Tpyao€MKOCTh IUCHMIUIUHBI "CHCTeMbl HMCKYCCTBEHHOTO HWHTEIUICKTa" COCTaBiseT 2 3a4éTHBIC
CIMHULIBI, 72 YacoB.

KommuecTBo 4acoB, BBIAENAEMBIX Ha KOHTAKTHYIO pabOTy C MpemnojaBaTelieM M CaMOCTOSITENBbHYIO paboTy
00ydJaromerocs, onpenensieTcss yaeOHbIM TIAHOM.

2.2. COAEPKAHUE PA3JIEJOB JUCHUIIJINHBI

HaumenoBaHue pa3/iesioB M TeM /BH/I 3aHATHSA/ Cemectp | UacoB | Komneren- | JIluteparypa | Mute | [lpumeuanue
/ Kypce M PaKT.

Paznes 1. BBegeHue B MCKYCCTBEHHBIH HHTELIEKT
U OCHOBHBIE MeTO/IbI MAIIMHHOTO 00y4eHus A5
PadoThI ¢ TAOTUYHBIMU JAHHBIMH

OCHOBHBIE 33]a4l CUCTEM UCKYCCTBEHHOTO 5 1 YKOC- | JI1.1JI1.2 0
unresekra. Kiaccudukanus, 6.3 IIKc — | JI1.3J12.1
KIacTepu3anys, perpeccusi. TUIbl MalIMHHOTO 1.2 J2.2




OOyYCHMS: C YIUTENIeM, 0€3 yUUTEIs, C JI2.3J13.1
YaCTUYHBIM NPUBIICYEHUEM YUUTENS, O0yUICHHUE JI3.2J13.3
¢ noxakperieHueM. Knaccupukanus na 0102233
npuMepe anroputma k-Ommkaimmx coceneit 2435
(kKNN). MeTpHKy OlIeHKH KIacCU(pUKAIIH:
nojHora, TouHocTh, F1, ROC, AUC.
Banunaunonnas u TecroBast BeiOopka. Kpocc-
Banuaanus. Pabora ¢ kaTeropuaabHbIMU
npu3Hakamu. /JIex/
IIpopaboTka yueOHOTO MaTepHana JeKIHH. YKOC- | J1.1JI1.2
IToarororka k mabopatopasiM pabotam /Cp/ 6.31IKc— | JI1.3J12.1
1.2 2.2
JI2.3J13.1
JI3.2J13.3
012233
2435
MeTtonb! paboThl ¢ Tabmuramu B Python. YK OC- | JI1.1J11.2
Arperanys U BU3yaau3aIus 6.3 IIKc — | JI1.3J12.1
JaHHbIX. [IpoBeeHNE IEPBUYHOIO aHAIIN3A 1.2 J2.2
naaHbIx. /J1ad/ JI2.3713.1
JI3.2J13.3
0102233
24 35
[IporpaMMHO-aJITOPUTMHUYECKOE OCBOCHHE YKOC- | JI1.1J11.2
matepuana /Ip/ 6.3 IIKc— | JI1.3J12.1
1.2 J2.2
JI2.3J13.1
JI3.2J13.3
0122 33
24 35
Perpeccust. MeTtpuku orierku perpeccuu: MSE, YK OC- JI1.1J11.2
MAE, R2 — ko3¢ durtuent 6.3 IIKc — | JI1.3J12.1
nerepMmuHanvn. JImHeiHasS perpeccus, 1.2 J2.2
MOJTMHOMUANbHAS PETPECCHsL. JI2.3J13.1
[lepeoOyuenue u perynspusanus, rpeOHeBast JI3.2 J13.3
perpeccusi, LASSO, Elastic Net. 21032233
Jluneitapie Moy TS KIIaCCU(MUKAITUH. 24 95
[epuentpoHn, TorucTuyecKas
perpeccusi, IOJTHOCBSI3HbIE HEHPOHHBIE CETH,
CTOXaCTUYECKUIA IPaJUEHTHBIN CITyCK U
o0paTHOE pacrpocTpaHeHHE TPAJHEHTA.
Perynsapuzanus auHeitHbIX
MojeNnel Kkaccupukanuum. /JIex/
[IpopaboTka yueOHOTO MaTepHana JCKIIHHT. YKOC- | J1.1J11.2
[HoxnroroBka k naboparopusiM paboram /Cp/ 6.3 IIKc - | JI1.3J12.1
1.2 2.2
JI2.3J13.1
JI3.2J13.3
01022 33
2435
Hcnonb3oBaHue U CpaBHEHUE aITOPUTMOB YK OC- JI1.1J11.2
kraccudukarym: KNN, 6.31IKc— | JI1.3J12.1
peraromnme qepeBhest U uX aHcamoy, 1.2 J12.2
JorucTuyeckas perpeccus. /J1ad/ J12.3J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aIrOpUTMHUECKOE OCBOCHUE YK OC- JIT.1 JI11.2
marepuana /I1p/ 6.3 IIKc— | JI1.3J12.1




1.2 J2.2
JI2.3J13.1
JI3.2 J13.3
212233
2435
Knacrepuzanus. k-means, k-means+-+, VK OC- JI1.1 JI1.2
DBSCAN, arnmomepaTuBHas 6.3 [IKc— | JI1.3J12.1
KacTepu3anus. METpUKU OLIEHKU 1.2 J2.2
wiactepuzauuu. /Jlex/ JI2.3J13.1
JI3.2J13.3
012233
2435
IIpopaboTka yueOHOTO MaTepHana JIeKIH. YKOC- | J1.1JI1.2
[Toaroroska k mabopatopHsM pabotam /Cp/ 6.3 IIKc — | JI1.3J12.1
1.2 J2.2
J12.3J13.1
JI3.2J13.3
012233
2435
Hcmonp30BaHne U ONEHKA aTOPUTMOB YK OC- | JI1.1J11.2
perpeccun. [logbop onTuMamsHEIX 6.31IKc— | JI1.3J12.1
napameTpoB perpeccud. /J1ab/ 1.2 J2.2
JI2.3J13.1
JI3.2J13.3
0102233
2435
IIporpaMMHO-aITOPUTMHIECKOE OCBOCHUE YKOC- | JI1.1J11.2
matepuana /Ip/ 6.3 IIKc— | JI1.3J12.1
1.2 J2.2
JI2.3J13.1
JI3.2J13.3
0102233
2435
ANTOPUTMBI, OCHOBAHHBIE Ha PUMEHEHUHU YK OC- JIT.1 JI1.2
pemanmux aepesseB. Kpurepuu pasneneHust 6.3 1IKc— | JI1.3J12.1
y371a: HHOOPMAIIMOHHBIA BRIUTPHIII, KPUTCPHI 1.2 J2.2
JoxunHu. JI2.3J13.1
AHCaMOJIn pelaronmx JepeBbEB: CIydaiHbIH JI3.2J13.3
JieC, TPaJANEeHTHBIA OYCTHHT. 212233
Mertoz onopHBIX BeKTOpoB. [Ipsimas u obpaTtHas 2435
3anava. OnpeneneHre ONOPHBIX BEKTOPOB.
Snepusrit Tprok. /Jlex/
IIpopaboTka yueOHOTO MaTepuaa JSKIHHT. YKOC- | J1.1J1.2
[Moarororka k mabopatopubeM paboTtam /Cp/ 6.31IKc— | JI1.3J12.1
1.2 J2.2
JI2.3J13.1
JI3.2J13.3
212233
2435
OnTUMU3AIMOHHBIC 33]JaYH U UX PEIICHUS. YK OC- JIT.1 JI1.2
[Tox6op runepnapaMeTpoB anropuTMa C 6.3 1IKc— | JI1.3J12.1
MTOMOIIIBIO METOJIOB onTuMu3anu. /J1ad/ 1.2 J2.2
J12.3J13.1
JI3.2J13.3
012233
2435
IIporpaMmMHO-aIrOpUTMHUECKOE OCBOCHUE YK OC- JI1.1J11.2
matepuana /I1p/ 6.3 IIKc— | JI1.3JI2.1
1.2 J2.2




J12.3J13.1

J3.2J13.3

019233
2435

[ToaroroBka k pyoexxHOMY KOHTpOJItO /Cp/

YK OC-
6.3 IIKc -
1.2

J1.1JI11.2
JI1.3J12.1
2.2
JI2.3J13.1
J13.2J13.3
0102233
24 925

Pazpnes 2. Cucrembl I1y00Koro o0y4eHus

Hetiponnsie cetn. ®yHKMMA OmuoOKH
HEHPOHHBIX CETeH 1 00yUeHHE C
MOMOIIBIO 00PAaTHOTO pacIpoCTPaHEHHS
rpaauenta. [lonstue 63T4a u 3moxu. /Jlex/

YK OC-
6.3 IIKc —
1.2

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3
01022033
04 95

IIpopaboTka yueOHOTO MaTeprana JESKITHH.
[Toarororka k 1abopatopHbM paboTtam /Cp/

VYK OC-
6.3 IIKc —
1.2

JI1.1J11.2
J1.3J12.1
J2.2
J12.3J13.1
JI3.2J13.3
01092033
54 95

Knaccuguxkanus nzodpaxxenuit u TpancdepHoe
oOyuenue. /J1ad/

VK OC-
6.3 IIKc —
1.2

J1.1JI11.2
JI1.3J12.1
J2.2
JI2.3J13.1
J3.2J13.3
019233
24 35

IIporpaMMHO-aIrOPUTMHUECKOE OCBOCHUE
matepuana /I1p/

YK OC-
6.3 TIKc -
1.2

J1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
J13.2J13.3
012233
24 95

PaboTa ¢ n300paskeHUSIMHU C TOMOIIBIO
HEHPOHHBIX ceTell. CBepTOUHBIC HEHPOHHBIC
cern. Oniepanuu cBepTOK, max-pooling.
[MomynsipHbIE apXUTEKTYPhI CBEPTOYHBIX
HelipoHHBIX cereii: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpancdepnoe
oOyuenue. /Jlex/

YK OC-
6.3 TIIKc -
1.2

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

ITpopaboTka yueOHOro MaTepuaa JeKIHi.
[Toarororka k 1abopaTopHbIM paboTtam /Cp/

VYK OC-
6.3 IIKc —
1.2

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




PaboTa ¢ TekcTamMu 1 BEKTOPHBIMHU YK OC- | JI1.1J11.2
npe/ICTaBICHUSIMA TEKCTOB /J]ab/ 6.3 IKc— | JI1.3J12.1
1.2 J2.2
JI2.3J13.1
JI3.2J13.3
31322 33
24 35
IIporpaMMHO-aITOPUTMHIECKOE OCBOCHUE YKOC- | JI1.1J11.2
marepuana /I1p/ 6.3 IIKc — | JI1.3J12.1
1.2 J2.2
JI2.3J13.1
JI3.2J13.3
0122 33
2435
O06paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM YKOC- | J1.1J11.2
SI3BIKOM € TTOMOIIBIO HEHPOHHBIX CETEH. 6.3 IIKc — | JI1.3J12.1
BekropHsie npecTaBieHus AJisl TEKCTa: 1.2 J12.2
word2vec, skipgram, J12.3J13.1
CBOW, fasttext. PexyppeHTHbBIC HEHPOHHBIE JI3.2 J13.3
cetn, LSTM, GRU. 212233
Tpancdopmepsr, BERT, GPT. /Jlex/ 34 35
[ToaroroBka k pyoexxHOMY KOHTpOIEO /Cp/ YKOC- | JI1.1J11.2
6.3 IIKc — | JI1.3J12.1
1.2 2.2
JI2.3713.1
JI3.2J13.3
31322 33
24 35
Pazpnes 3. O0yueHue ¢ nogkpenjieHueM
IlonsTHs arenTa, cpeapl, COCTOSHUS, ACHCTBUH VK OC- JI1.1 JI1.2
U Harpajpl. OyHKIMS 6.3 IIKc — | JI1.3J12.1
neHHocty cocrostaus (Value function) u 1.2 2.2
(dhynxuuns kagectsa aericteus (Qfuntion). JI2.3J13.1
OnTuMu3aIys CTPaTeruy ¢ IMOMOIIBIO JI3.2 JI3.3
MaKCHUMU3aluK (GYHKIUN IIEHHOCTH U KayecTBa. 0102233
Q-o0yuenne. /Jlex/ 2435
IIpopaboTka yueOHOTO MaTepuaa JSKIHHT. YKOC- | J1.1J1.2
[Moarororka k mabopatopHbM paboTtam /Cp/ 6.31IKc— | JI1.3J12.1
1.2 J12.2
JI2.3713.1
JI3.2J13.3
212233
2435
[Mpumenenue Q-Networks 11 pereHus YK OC- JIT.1 JI1.2
MIPOCTHIX OKpYKeHuH. /J1ab/ 6.3 IIKc — | JI1.3J12.1
1.2 2.2
JI2.3713.1
JI3.2J13.3
012233
24 35
IIporpaMmMHO-aIrOpUTMHUECKOE OCBOCHUE YK OC- JI1.1J11.2
marepuana /I1p/ 6.31IKc— | JI1.3J12.1
1.2 2.2
JI2.3713.1

JI3.2 J13.3




01022 33
24 95

I'myboxoe oOyuenue ¢ moakperieHueM. Deep Q
-Networks, Actor-critic. /JIex/

YK OC-
6.3 IIKc —
1.2

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2 J13.3
01022033
94 95

ITporpaMMHO-aJITOPUTMUYECKOE OCBOCHHUE
marepuana /I1p/

VYK OC-
6.3 IIKc —
1.2

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

IToaroroBka Kk pyoexxHOMY KOHTPOJI0 /Cp/

YK OC-
6.3 IIKc —
1.2

J1.1JI11.2
JI1.3J12.1
J2.2
JI2.3J13.1
J3.2J13.3
019233
24 35

Paspensr 1-3 /Konc/

YK OC-
6.3 TIKc -
1.2

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

PA3JEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B mpomecce OcBOGHUS MUCIMIUIMHBI HCIONB3YIOTCA CleAyIolne 00pa3oBaTelbHbIC TEXHOJOTHUH: JICKIHH
(JD), npaxruueckue 3anstus (I[IP), nmaGopartopueie pabotel (JIP), camocrosrtenwHas pabora crymeHToB (CP) mo
BBITIOJTHEHUIO PA3TUYHBIX BHJIOB 33/IaHUH.
1. B mporiecce 0CBOCHHMSI AMCIUILIMHBI HCIIOIB3YIOTCS CIIEAYIOIUE WHTEPAKTUBHBIE O0pa30BaTENbHbIE TEXHOJOTHH:
npobnemHast jekuust (I1JI). JlexkumoHHBI MaTepuan NpeAcTaBIeH B BUJAC ciaia-nipe3eHTanun B ¢dopmare «Power
Pointy. JIag HarmsmgHOCTH WCHONB3YIOTCS MaTepUalbl Pa3UYHBIX HAYYHBIX M TEXHUYECKUX OKCIIEPHMEHTOB,
CIIPaBOYHBIX MaTepHalioB, HAYYHBIX cTaTedl T.1. B Xome nexumn mpemycMoTpeHa oOpaTHast CBSA3b CO CTYJEHTAMH,
AKTUBU3UPYIOIIME BOIPOCH], MPOCMOTP M 00CyXAeHHEe BUACOPUIBLMOB. [Ipy mMpoBeneHHM JEKIHMHA HCHOIb3YeTCs
npoOIEeMHO-OPUEHTUPOBAHHBIM MEXIUCIMIUIMHAPHBIA TOAX0M, MPEANONaralouiuid TBOPUYECKHE BOIPOCHI M CO3AaHHUE
JIUCKYCCHUOHHBIX CUTYaITNH.
2. [1pu U3M0KEHNN TEOPETHIECKOT'O MaTepralla UCIIOIb3YIOTCS TAKUE METOJBI:
— MOHOJIOTHYECKHIA;
— MOKa3aTeIbHbIN;
— IHATOTHYCCKUM;
— DBPUCTUYECKUIL;
— HCCIIeIOBATEIbCKHIA;
— mpoOJIEMHOE U3JIOKCHHE.
3. Ucnonp3yroTest cleayrolye MPUHINIBL AUAAKTHKA BBICIICH IITKOJIbL:
— MOCJIe0BAaTENLHOCTh 00yUCHHUS;
— CHCTEMAaTHYHOCTh O0yUeHHUS;
— JIOCTYIIHOCTH O0yUYEHHST;
— IPUHIXI HAYYHOCTH;
— MIPUHIUTIBI B3AUMOCBSI3U TEOPUH U TPAKTHUKH;
— MIPUHIUT HATJISTHOCTH U JIP.
B koHIIe KaXKa0# KUK TPEAYCMOTPEHO BpeMsI Il OTBETOB Ha MPoOIeMHBIE BOMPOCHL.
4. CamocrosiTenbHass paboTa mpenHasHayeHa Uil BHEAYAUTOPHOM  pabOTBl  CTYICHTOB, CBSI3aHHOM C




KOHCIIEKTHPOBAHWEM HMCTOYHHKOB, YYeOHOTO MaTephasa, H3y4eHHEM JOMOJHUTEIHFHONW JIMTEpaTyphl N0 AMCIHUILINHE,
MOATOTOBKONW K TEKyIIEeMy M MPOMEXKYTOYHOMY KOHTPOJIO, a TAoKe BEHIMIOJHEHWEM WHIWBUIYALHOTO 3aJaHus B
(hopMe IMITUPUYECKOTO UCCIICTOBAHMYS.

PA3JAEJI 4. YHEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHHEYEHHME JUCIIUAIIJIMHBbI

4.1. PekoMmeHnayemasi Jiurepartypa

1. OcHoBHast IMTEpaTypa

ABTOpHI, 3arnaBue WznarenscTBO, TOX

JI1.1 | Carron P. C., Bapro | O0Gy4enue ¢ noaxperuienuem: Beenenue. 2-e uzn. (552 M.: IMK Ilpecc, 2020

3. JIx. c.)
JI1.2 | Kpesemxwmii A. B., OCHOBBI TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIIJICKTA : Homxkap-Ona :

Poxxennosa H.H., yaeOHoe nocodue / Teker : anexrponHsIit. - URL: IToBomKCKui

Hmnatos 0. A. https://znanium-ru.rdb.rgub.ru/catalog/product/2133953 TOCy/IapCTBEHHBIN

(272 ¢c.) TEXHOJIOTUIECKUI
yHuBepcuret, 2023

JI1.3 | AappeitunkoB A.B., |HHTemIekryaibHble HHOOPMAITHOHHBIE CHCTEMBI M Mocksa : UHOPA-M, 2025

AnzipeiiynKoBa METOJIbI HCKYCCTBEHHOT'O HHTEIJICKTa : yueOHUK / Teker :

O.H. anexkrpoHHbId. - URL: https://znanium-

ru.rdb.rgub.ru/catalog/product/2194412 (530 c.)

2. lonoJHUTEIbHAS JUTEpPa

Typa

ABTOpBHI, 3armnaBue W3narenscTBO, rOg
JI2.1 |E.B.bopoBckas, H. | OCHOBBI HCKyCCTBEHHOTO HHTEJIEKTa: yaeOHOoe mocobue | M. : JlabopaTopwust 3HaHUH,
A. laBpi10Ba (130 ¢c.) 2020
JI2.2 |MatBeeB M. T'., Mopenu 1 METOIbI HCKYCCTBEHHOTO UHTEIIEKTA. Mocksa : ®UHAHCHI U
Ceupunos A. C., [IpumeHeHue B SKOHOMHUKE : yueOHOe mocobue / Tekcr : cratucTrka, 2023
AneciinukoBa H. A, |anexrponnsiid. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2124314 (448 c.)
JI12.3 |Koonwo JI., Puuapr | IlocTpoenue cucreM MamimHHOTO O0yUEHHS Ha S3bIKE Mocksa : JIMK IlIpecc,
B.; mep. c anru. Python : mpakruyeckoe pykoBoacTBo / Tekcr : 2023
CruaknHa A. A. anektpoHHbIi. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2102618 (304 c.)
3. Metonnueckue pa3padoTku
ABTOpHI, 3arnaBue WznarenscTBO, TOX
JI3.1 CucreMbl HCKYCCTBEHHOTO HHTeUIekTa: KoHcnekT ®I'bOY BO
Bbpanyn H.B. nexuuid A o0yqatrommxcs mo OI1 6akamaBpuara Bcex "ITOHAYUI'C", 2024
HaIpaBJIeHuH moaroToBkH (135 c.)
JI3.2 CucreMbl HCKYCCTBEHHOTIO MHTEIIekTa: MeTtoanueckue ®I'bOY BO
H.B. bpanyn PEKOMEHIAIUH JUTSI Ta00pATOPHBIX M MPAKTUIECKAX "IOHAYUI'C", 2024
3aHATHH A1 oOy4atomuxcsa mo OIl 6akamaBpuara Bcex
HampasyieHuii moarotosku (120 c.)
JI3.3 CucteMbl HCKyCCTBEHHOIO MHTEIIEKTa: MeToauueckue dI'bOY BO
H,B, bpanyn PEKOMEHIALUY IO OPraHU3aALMH CAMOCTOSITENBHOM "HOHAYUI'C", 2024
paboTtsl oOyuatonuxcs mo OIT GakanaBpuaTa Bcex
HanpasjeHui noarorosku (125 c.)
4.2. IlepevyeHb pecypcoB
HH(OPMALHOHHO-TeJIEKOMMYHHKAIIMOHHOMH ceTH ''UHTepHeT"
o1 E::?;ZT B MaumuHoe  obyuenme or  «Bioinformatic https://stepik.org/course/4852/promo
52 | 9BC «GHAHUYM» https://znanium.ru
n3 |HayuHas snexrpornas 6ubanorexa «KubepJlenntkay https:/cyberleninka.ru/
54 | IbC «JIAHD» https://e.lanbook.com
35 | 9bC «SOCHUM» https://sochum.ru

4.3. IlepeyeHb NPOrpaMMHOIr0 odecrnedeHust




JlumeH3uOoHHOE ®  CBOOOJHO  paclpoCTpaHseMOoe  MpOrpaMMHOE  o0ecrieueHHe, B TOM  YHCIIe
OTEYECTBEHHOTO MTPOU3BOACTBA!
- Libre Office (siunien3ust Mozilla Public License v2.0.);
- 7-Zip (mumen3us GNU Lesser General Public License);
- AIMP (munenszus LGPL v.2.1);
- STDU Viewer (freeware for private non-commercial or educational use);
- GIMP (munen3us GNU General Public License);
- Inkscape (nuniensust GNU General Public License).

4.4. HpO(l)eCCHOHaJ[])HbIe 0a3bl JAHHBIX U HH(l)OpMalII/IOHHI)Ie CIIPaBOYHbIE CUCTEMBI

He ucnons3yrores.

4.5. MaTepuajabHO-TeXHUYECKOe o0ecreyeHne TUCHUILINHBI

Jnsa npoBeneHuss y4eOHBIX 3aHATHHA, TNPEILyCMOTPEHHBIX 00pa30BaTeNbHOW MPOTPaMMOM, 3aKperyIeHbI
ayJUTOpUHM COTJIACHO pPACHHCAaHUIO YYeOHBIX 3aHATHI: pabodee MECTO MpenojaBareis, MOCaJo4yHble MecTa II0
KOJIMYECTBY OOYYaIOIIMXCS, [IOCKA MEJIOBas, IEPCOHAIBHBIA KOMIIBIOTEp C JIMIEH3UPOBAHHBIM IPOrPAaMMHBIM
obOecrniedueHneM 001Iero Ha3HAUEHUs], MYJIbTUMEANIHBIN MTPOEKTOP, IKPaH, HHTEPAKTHBHAS MTAHEb.

PA3JAEJL S. POHA ONEHOYHBIX CPEJACTB

5.1. KoHTpobHBIE BONIPOCHI M 3aJaHUSsI

BOHpOCLI K 3a4CTYy.

1. HcKyccTBEHHBIN HHTEIIEKT: TIOHATUE, BUIBI, HCTOPHS Pa3BUTHSL.

2. Cdeps! mpuMeHeHHUs] HCKYCCTBEHHOTO WHTEIJIEKTA.

3. OCHOBHBIE 33/1a4l CUCTEM HCKyCCTBEHHOTO MHTEIIEKTA.

4. AJITOPUTMBI UCKyCCTBEHHOTO MHTEIJICKTA.

5. Metonb! Kiaccu(puKanuyu U KIaCTEpU3AINH: Ccrienn(rKka 1 0COOCHHOCTH.

6. Hcnonp3oBanue perpecciuy B MAlIMHHOM OOY4EHHH.

7. Tunbl MAaIIMHHOTO OOYYEHHSL: C YUUTENEM, 03 YUHUTEIIsl, C YACTUUHBIM NIPUBJICUCHUEM YUHUTENS, 00yUeHHUE
C MOJKPEIICHUEM.

8. Knaccudukaius ¢ ucnosib3oBanueM anropurma k-ommkabimmx coceneit (kNN).

9. MeTpuku OIIEHKH Kiaccu(UKaIMK: MOJHOTA, ToyHOCTh, F1, ROC, AUC.

10. BamupmanmonHas u TecToBas BRIOOPKHA B MalIMHHOM 00ydeHnu. Kpocc-Banmmarus.

11. Pabota ¢ kareropuanbHBIMH TTPH3HAKAMH.

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

14. Ancambmu. Soft and Hard Voting. Bagging. Ciry4aitHplii jec.

15. Mertpuueckuii kiaccupuratopsl. KNN., WKNN,

16. JInneiinas perpeccus. LASSO, LARS. CART.

17. HepeBbs pemrennii. UadopmanuoHHbIH BEIMTPEIIT. Ommoka K1accu(GUKAIIAN, YHTPOIHS, KPUTCPHI
Joxunu. [IpyHuHr.

18. I'mo6anbublii mouck. Ciyuaitaelii nouck. Grid search. CinywaiiHoe Omyxnanue. baiiecoBckast onTumMHu3anusl.
19. Jluneitnas perpeccus. [lonmroMuansHas perpeccus. [ pebHeBas perpeccusi.

20. Perpeccust. Metpuku onerku perpeccun: MSE, MAE, R2 — ko3¢ GuiieHT neTepMuHaIi.

21. [epeoOyuenue u perymsipuszanus, rpednesas perpeccust, LASSO, Elastic Net.

22. [lepuenTpoHn, TIOrUCTUYECKAsI PErPECCHsL.

23. [TonHOCBA3HBIE HEHPOHHBIE CETH.

24. CTOXaCTHYECKUI TPaJIMCHTHBIN CIYCK U 00paTHOE paclpoCTpaHEHUE TPalueHTa.

25. Perynsipuzanust THHEHHBIX MOJIENEl KIacCU(PHUKALIH.

26. AdaBoost. ['pamueHTHBII OYCTHHT pelIaoniinx IepeBbeB.

27. Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3aiu.

28. Onenka knaccupukauuu. Dddexrusaocts mo [lapeto. Precision-Recall 1 ROC kpussie. AUC.

29. Heiiponnsie cetn. [lepnentpon Pozen6narra. O0paTHOE pactpocTpaHeHue rpaguenTa. OyHKIH
akTuBanmy. Softmax.

30. Jlokanenerit nouck. Hill Climb u ero pazHoBuaHocTH. OT)UT. ['€HETUYECKHA aNTOPUTM.

31. MeTon onopHBIX BEKTOPOB. SAnpa.

5.2. Tembl NUCbMEHHBIX padoOT

IIucemenHEBIC pa6OTI>I HC NPpEAYCMOTPCHBI.

5.3. ®oH OLIECHOYHBIX CPEICTB

DoHA ONEHOYHBIX CPEACTB JUCHHMILIAHBI "CHCTEMBI HMCKYCCTBEHHOTO WHTEJUICKTa" pa3padoTaH B
COOTBETCTBUH C JIOKAJIbHBIM HOpMaTHBHBIM akToM PI'BOY BO "JIOHAYUI'C".
@DOH/I OLECHOYHBIX CPEICTB AMCUUILIMHBI "CHCTEMBbl HCKYCCTBEHHOTO HHTEJIEKTa" B IOJHOM 0OObeMe




MpeJICTaBJICH B BUJIE IPUIIOKEeHUS K JaHHOMY PTIJI.

5.4. IlepeyeHb BUIOB OIIEHOYHBIX CPEACTB

YcTHBIN onpoc (KOHTPOJIh 3HAHMI pa3jiena yaeOHO! AUCIUTLINHBI)
CobecenoBanne (caMOCTOsTENbHAS paboTa)
WHauBuayanbHble 3aaHusl (BBIMOIHIIOTCS Ha JJAOOPATOPHBIX 3aHATHUSAX)

PA3JIEJI 6. CPEJICTBA AJANITALIMM PEMOJABAHUS JUCLUIIJINHBI K
MOTPEBHOCTSIM JIMI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI

B cnydae HeoOX0AMMOCTH, 0OY4YAIOMIMMCS M3 YMCIIA JIML C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBS (TI0
3agBJICHUIO OOYYaloOLIerocsi)) MOTYT HpeaiararbCs OJHHM W3 CICAYIOIMX BapHaHTOB BOCHPHUATHSA HH(oOpManuu c
Y4eTOM WX WHAWBHYaTbHBIX ICUXO()N3MIECKUX OCOOCHHOCTEMH:

1) c mpuMeHeHrEeM AIIEKTPOHHOTO 00YYEeHHUS U AUCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CHEeNUAIbHOr0 000pYyAOBaHMA (TEXHUKH) W HMPOTPaMMHOTO OOECIeUeHHs, UMEIOLINXCSA B
®I'bOY BO "IJOHAYUI'C".

B mponecce oOyueHuss mpu HEOOXOAMMOCTH JUIS JIMII C HApYIMICHHUSMHU 3pPEHUs, CIyXa H OIOpPHO-
JBUTaTEIILHOTO alapara NpeIoCTaBISIOTCS CIeIyIOLIIe YCIOBUS:

- JUIsL U] C HapyIICHUSMHU 3peHHs: Y4eOHO-METOIUYEeCKHe MaTephalbl B TeYaTHOW (opMe YBEeTMUEHHBIM
mpudToM; B ¢dopMe DIIEKTPOHHOTO JOKyMEHTa; B (opme ayaumodaiina (mepeBox y4eOHBIX MaTEpHAIOB B
ayauopopmMart); WHIUBHIyalbHbIC 3aaHUS U KOHCYJIbTAIHH.

- UId JML C HapyleHWSAMH CllyXa: Y4eOHO-METOOMUYECKHE MaTepHaibl B ImedaTHol ¢opme; B dopme
JJIEKTPOHHOTO JIOKYMEHTAa; BHIEOMATepHalIbl C CyOTHTpaMy; HHIWBUAyalIbHBIE KOHCYNBTAllMd C TPHBICYCHUEM
CYpIIOTIEPEBOUMKA; WHANBUAYAIBHBIC 3a/JaHHSI M KOHCYJIbTAILlUH.

- UL JML C HapyLICHUSMHM OIOPHO-ABHTaTeJIbHOTO ammapaTra: y4eOHO-METOIUYECKHE MaTepualibl B
rmeyatHoil ¢opme; B (QopMe SIEKTPOHHOTO [OKyMeHTa; B (opme ayamodaiina; WHIMBUAyAIbHBIE 33JaHUS WU
KOHCYJIbTaIVH.

PA3JIEJ 7. METOJUYECKHUE YKA3AHUSI 1151 OBYYAIOLIUXCSI 10 YCBOEHUIO
JUCLUIINHBI

JlexuroHHBIE 3aHATHS TIOCBAIICHBI PAaCCMOTPEHHIO KITIOYEBBIX, OA30BBIX TOJOXKEHHH Kypca U Pa3bICHEHHUIO
y4eOHBIX 33JJaHUH, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaboparopHble paOOTHl MpeAHAa3HAYEHBl [JIsi TNPHOOpPETEHHsT ONbITa MNPAKTHYECKOW pealn3ald OCHOBHOM
npodeCCHOHAIBHOW ~ 00pa3oBaTenbHOW TporpaMMbl. MeToaudeckie ykazaHuss K Ja0OpaTOpHBIM — paboTam
MpopadaThIBAIOTCS CTYAEHTaMH BO BpEMS CaMOCTOSITENFHOW TOATOTOBKA. HeoOXoanMelii ypoOBEHB MOJITOTOBKH
KOHTPOJIMPYETCs Mepe/i MPOBEJCHNEM J1a00paTOPHEBIX padoT.

CamocTrosiTenbHass paboTa CTyIEHTOB BKIIOYACT CIEAYIONINE BUIBL TpopaboTka y4eOHOro MaTepuana JISKIUi,
MMOATOTOBKA K JIADOpaTOpHBIM paboTaM, TOATOTOBKA K TEKYIIEMY KOHTPOJI W JAPYTHe BHIBI CaMOCTOSTEITbHOW
pabotThl. PesynbTaThl BceX BHAOB pPa0OTHl CTYICHTOB (OPMUPYIOTCS B BUAE WX JIMYHOTO PEUTHHTA, KOTOPBIHA
YUUTBIBAETCA Ha MPOMEKYTOYHOH arrectaund. CamocTosTenbHas paboTa HperycMaTpUBacT HE TOJNBKO MPOPadOTKY
MAaTE€pUANOB JIEKUMOHHOIO Kypca, HO M HX pACIIUPEHHE B pE3yNbTaTe€ MOWCKA, AHANN3d, CTPYKTYPUPOBAHUS U
MIPEICTABIICHUS B KOMIIAKTHOM BHJI€ COBPEMEHHOM HH(OPMAIIH U3 BCEX BO3ZMOKHBIX

HCTOYHHKOB.

Texyuii KOHTPOIb YCIIEBAEMOCTH MPOBOAUTCS B TEUEHHUE KaXKIOT0 MOIYJIS.

OcBoenre Momyns M €ro ycrHemHoe 3aBeplIeHre Ha CTaJnd MPOMEXYTOYHOW aTTeCTAllMH BO3MOXHO TOJIBKO IIPH
peryisipHOi paboTe BO BpeMs ceMecTpa M IUIAHOMEPHOM MPOXOXKICHHH TEKylIero KoHTpois. HaOpaTh pedTHHTr 1o
BceM Oiiokam Moayns B KaXAOM CEMeCTpe, IPOWUTH IUIAHOBBIC KOHTPOJBHBIE MEPOIPHUITHS B TEUYCHUE
SK3aMEHALIMIOHHOM CECCUU HEBO3MOKHO.

[ 3aBepiieHust paboThI B CEMECTPE CTYACHT J0JKEH BBIIIOTHUTH BCE KOHTPOJIBHBIE MEPOIPUATHS.

[IpomexyTouHas aTTecTalys IpoXoauT B popme 3ayera.
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PA3JIEJI 1.

ITACIIOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE
«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)

1.1. OcHoBHBIE CBeJAeHHS O TUCIHHUIIJINHE

XapakTepUCTUKA JUCIUIIIINHBI
(cBenmeHust cooTBeTCTBYIOT pazaeny PIIJT)

Taomuna 1

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noarotoBku

38.03.01 DxoHoMuKa

00pa3oBaTenbHON NPOrpaMMBbl

Hpodumb «DUHAHCHI U KPEIUT»
KonunuectBo paznenos 3
y4eOHOM TUCIUTLTMHBI
ACHUIUINHA 0a30BOM YacTH
A b1.B.14

DopMbI KOHTPOJIS

Pa3zHoypoBHEBEIE 3aaHNS,
nabopaTopHbIe paboTHI,

YCTHBIﬁ OIIpOC, TCCTOBLBIC 3alaHNA

ammecmayuu

lloxazamenu Ounas ¢popma 00yueHus
KonuyecTBo 3a4eTHBIX €IMHUIL 5
(kpenauToB)
Cemectp 5
Oowasn mpyooemkocmo 79
(akadem. uacoes)
Ayoumopnasa Konmaxkmuas 50
paboma:
JIEeKIIMOHHBIE 3aHITHS 16
[TpakTueckue 3aHATHS 16
JlaGopatopHbie paboThI 16
KoHncynbrammuun 2
CamocrosiTesibHAs padoTa 20
Konrpoanb 2
Dopma npomexncymouHou sager




1.2. IlepeyeHbp KOMIETEHHHUI C¢ yKa3aHueM 3TanoB (GopMHpPOBaHHS B
npoiecce 0CBOeHNs 00pa3oBaTeIbHOI MPOrpaMMbl

Tabmuma 2
[TepeyeHb KOMIIETEHIIMI U UX JIEMEHTOB
Nupukarop
Komnerennus KOMTIETCHIIUU U €TO DIEMEHTbI HHIHKATOpa Hrzexe
KOMITETEHIIUN JJIEMEHTA
dbopmyIpoBKa

[MKc — 1: [TKc —1.2: 3namo:

Crnioco6en roroButh | Mcnonb3yeT 3HaHUE |THITHI 334324 MAIIHHHOTO MKe — 1.2

HCXOJIHYIO OCHOBHBIX METOZIOB |00YYCHUS U IIPUMECHSICMbIC 3-1 '
uHGOPMAITHIO U UCKYCCTBEHHOTO  |K HUM KJIaCChI aJITOPUTMOB

MIPOBOIUTH PACUETHI UHTEIJIEKTA B OCHOBHBIE HAIIPABJICHHUS
9KOHOMHYECCKHUX, OCJIE Y OIIEN pa3BUTHS UCCIIEAOBAHUI B [IKc - 1.2
COILIMAJIBHO- npodhecCUOHaIbHON |00JIACTH CUCTEM 3-2
DKOHOMMYECKUX M | JEATENBbHOCTU IIPU  |MCKYCCTBEHHOI'O MHTEILIEKTA
d)I/IHaHCOBI:IX pacueTax TEOPETUYECKUE OCHOBEI Ke — 1.2
nokaszaTelsiel Ha SKOHOMHUYECKUX,  |aJTOPUTMOB MAIIMHHOTO 3.3 '
OCHOBE THUIIOBBIX COLIMATBHO- 00y4eHus
METOJTUK U / WIT! YKOHOMUYECKUX U | Vyemb:
9KOHOMHKO- (puHAHCOBBIX MMOATOTOBUTH JJAHHBIE K [IKc - 1.2
MaTEMATHUUYCCKUX [IOKa3aTcjIicu HWCHOJIb30BAHUIO aJITOPUTMA V-1
METOJIOB U MOJICIICH MAaIIMHHOTO 00YYCHHUS
OLEHUBATH KAYECTBO MKe — 1.2
pELICHHI cucTeM V-2
MAIIMHHOTO O0YYEeHHSI
a/IaliTUPOBAThH AITOPUTMBI
MAaIIMHHOTO 00YYEeHHUSI K [IKc—-1.2
PEIICHHUIO TIPAKTUIECKUX V-3
3as1a4
Bnaoemp:
MeTooNorHel pa3paboTKH MKe — 1.2
pEeIIeHN MaIllMHHOTO B-1
o0y4eHus
MPHMEPAaMH MPAKTHIECKOTO | v 4 5
IPUMCHCHUS apXUTCKTYP B-2
MCKYCCTBEHHOTO MHTEJUICKTA
METOJIJaMH OHJIAIH ) MKe — 1.2
TECTUPOBAHUS PEIICHUI B-3
MalIMHHOTO 00yUYeHus

YK OC-6: YK OC-6.3: Snamo:

Crniocoben JIeMOHCTpUPYET  (COBPEMEHHbBIC YK OC-6.3
BBICTpAUBaTh U HABBIKU MHTEIJUICKTYaIbHBIC 3-1
pean30BbIBAThH UCIIOJIB30BAHUS  [TEXHOJIOTHH JUISI PEIICHUS

TPAeKTOPHUIO MH(QOPMALMOHHBIX [MPO(ECCHOHABHBIX 3a1a4




CaMOpa3BUTHUS HA
OCHOBE NPUHIIUAIIOB
00pa3oBaHUs B
TEUEHHE BCEU KM3HU

TEXHOJOTHH IS
peuieHus
AHAJIMTUYCCKHUX U
YIIPaBJICHYECKUX
3aJ1a4

[PA3JIMIHBIC MCTOAbBI 1
MMOAXO/Jbl, UCIIOJIBb3YCMBIC B
MCKYCCTBCHHOM MHTCJIJICKTC

YK OC-6.3
3-2

IPUMEPBI IPUMCHCHHS
HCKYCCTBEHHOT'O
MHTEJUICKTa B (QMHAHCOBO-
PKOHOMHYECKOH chepe

YK OC-6.3
3-3

Ymems:

000CHOBBIBAThH BHIOOD
COBPEMEHHBIX
MHTEJUICKTYaJIbHBIX
TEXHOJIOTUHA U POTPAMMHOM
Cpelbl IpU PEIICHUH
npodeccruoHaIbHBIX 33724

YK OC-6.3
V-1

0OOCHOBBLIBATh U pcain30BaThb
AJITOPUTMBI HCKYCCTBCHHOT'O
MHTCJIJICKTA JJIA PCIICHUA
AHAJTIUTUYCCKUX U
YIPABJICHYCCKUX 3adav

YK OC-6.3
V-2

OIICHUBATh TOYHOCTH
AJITOPUTMOB HCKYCCTBEHHOTO
WHTEJUIEKTA U UCTIO30BaTh
Pe3yJIbTATHl X paOOTHI IS
[PEIIeHUSI TIOCTABICHHBIX
3aja4y npodeccuoHATbHON

chepnl

YK OC-6.3
V-3

Brnaoemou:

HaBBIKAMHM ITPUMCHCHUS
METOJIOB TIPEIBAPUTEIHLHOM
00pabOTKH, aHaIIN3a U
BU3YaTH3AIH JAaHHBIX

YK OC-6.3
B-1

HaBbIKAMU HUCTIOIB30BaHUS
COBPEMEHHBIX
WHTEJUICKTYaIbHBIX
TEXHOJIOTUMN JJISl PEIICHUS
npodeCCUOHANILHBIX 3a7a4

YK OC-6.3
B-2

HAaBBbIKAMHU HUCTIOJIb30BaHUS
CYLIECTBYIOIINX
MPOTPaMMHBIX OMOJIMOTEK 1
MOJICIICH, CO3TaHUs
[MPOTPAMMHBIX pean3alni

r1yOOKUX HEUPOHHBIX CETEH

YK OC-6.3
B-3




Tao0muna 3

Otanbl HopMUPOBaHMS KOMIIETEHIIMA B IPOLIECCE OCBOEHUSI OCHOBHOM

00pa30BaTeNbHON MPOTPAMMBI

Oranbl
No Kontponupyemsie q)opMI/IpOBaHI:I;I KoJ1 MEIMKaTOpa HaunmenoBanue
i paznebl (TeMbI) KOMITETCHITUI KOMITETEHIIIHN OILICHOYHOTO
JTVCIUIIIMHBI (HOMED cpeacTna
ceMecTpa)
Paznen 1. BBeneHnue B MCKYCCTBEHHBIM MHTEIEKT U OCHOBHBIE METO/IbI
MaITMHHOTO O0y4YeHHUsl 17151 pabOThI ¢ TAOJIMYHBIMU JAHHBIMU

1. |Tema 1.1. 5 [IKc - 1.2 PazHoypoBHEBBIC
OcHoOBHBIE 337241 Hi- 1’2’f ) 3a/1aHus,
CUCTEM y_cl, 2’3'

HCKYCCTBEHHOTO Kc— 1.2 TECTOBbIC
MHTEJUICKTA. B-1,2,3 3aJaHus,
Knaccuduxanus,

KJIaCTEePH3aLIHs, YK OC-6.3 nabopaTopHas
perpeccud. Tunel 3-1,23 pabora Nel
MAIIUHHOTO O0yUYCHHUSI: Y1§2C223

C yuurenem, 0e3 VK 0C-6.3

YUUTENS, C YACTUYHBIM B-1,2,3

IPUBJICUCHUEM

yuutensi, 00y4eHue ¢

MOJKPEIJICHUEM.

Kiaccudukanus Ha

npuMepe ajroputMa k-

O KalIIMX cocenei

(kKNN). MeTpuku

OIICHKH

KJ1acCU(UKAIIUU:

MOJIHOTa, TOYHOCT,

F1, ROC, AUC.

Bamupanmnonnas u

TECTOBasi BHIOOPKA.

Kpocc-anmpanusi.

PaboTa c

KaTeropuabHBIMU

MIPU3HAKAMU.

2. |Tema 1.2. 5 [IKe - 1.2 PazHoypoBHEBBIC
Perpeccusi. MeTpuku 3-1,23 3aJ1aHusA,
OIICHKHU PErPECCUU: H50172132
MSE, MAE, R2 — MKe N ’1_2 TECTOBEIE
Kod(ppunreHT B-1.2,3 3aJlaHus,




JICTEePMHUHAITIH. YK OC-6.3 1abopaTopHas
Jluneiinas perpeccus, v 13(1)(2:% 3 pabota No2
MOJIMHOMUAJIbHAS V123
perpeccusi. VK OC-6.3
[TepeoOyuenue u B-1,2.3
peryispuzanus,
rpeGHeBast perpeccus,
LASSO, Elastic Net.
JInnelHsle MOJETN IS
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTUCTUYECKAS
perpeccus,
MOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKUM
TPaUEHTHBIN CITYCK H
oOpatHoe
pacrnpocTpaHeHue
rpaIueHTA.
Perynsipuzanms
JMHEWHBIX MOJENEN
KJIacCU(UKAIIUUU.
Tewma 1.3. [IKc —1.2 Pa3HoypoBHEBBIC
Kiacrepusanus. 3-123 3a7aHus,
kmeans, k-means++, MKe—1.2 TECTOBBIE

v-1,2,3
DBSCAN, MKc — 1.2 3aJaHus,
arJioMepaTuBHas B-1,2,3
KJIaCTepU3allUsl. VK OC-6.3 nabopaTopHas
MeTpuku olleHKH 3-1,2.3 paborta Ne3
KJIaCTepU3alIUH. VK OC-6.3

v-1,2,3

VK 0C-6.3

B-1,2,3
Tewma 1.4. IIKe - 1.2 PazHoypoBHEBBIC
AJITOpUTMBI, H?{' 1’2’f ) 3aJlaHus,
OCHOBAHHBIC HA y.cl, 2,3'
MIPUMCHECHUU MKc — 1.2 TECTOBBIC
pelaImX J1epEBhEB. B-1,2,3 3a/1aHus,
Kpurepuu pazaenenus VK OC-6.3
y3Ja: 3123 nabopatopHas
UH(OPMAITMOHHBIN VK OC-6.3 pabota Ned
BBIUTPHILI, KPUTEPUI v-1,2,3
Jlxuau. AncamOIn YK OC-6.3




peuiarommx JCPCBLEB:

CJIy4aWlHBIH JIeC,
rPaJUECHTHBIN
OyCTHHT.

MeTtoz OropHBIX
BEKTOpOB. [Ipsimas n
oOpaTHas 3a71a4a.

B-1,2,3

OmnpeneneHue
OTIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.
Pa3nen 2. Cuctemsl riry0oKoro oOy4eHus
Temsr 2.1. 5 [IKc —1.2 PazHoypoBHeBbIC
HelipoHHsle cetn. 3-1,23 3aJjaHus,
[MIKc—-1.2
OYHKIUY OMIUOKU V123
HEHPOHHBIX CeTeH U K¢ - 1.2 TECTOBBIC
00y4eHue ¢ B-1,2,3 3a/1aHus,
MOMOIIIbIO 0OPATHOTO YK OC-6.3
pacmpocTpaHeHUS 3-1,23 nabopaTopHas
rpaaucHTa. [ToHsTHE ylég(;gs pa6ota Ne5
09T4a U BIIOXU. VK 0C-6.3
B-1,2,3
Tema 2.2. 5 IIKe - 1.2
PaGora ¢ H?{' 1’2’f2
M300paKEHUAMH C y_cl’ 23
TMOMOTLBIO . MKe - 1.2
HEHPOHHBIX CETEH. B-1,2.3
CBepToUHbIC
HEHPOHHBIE CETH. YK OC-6.3
Onepauun CBEPTOK, 3-12,3
max-pooling. YKOC-6.3
[TonynspHbie v-1.23
YK OC-6.3
aApPXUTEKTYPBI B-123
CBEPTOUYHBIX
HEUPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpanchepnoe
oOy4JeHwue.
Tewma 2.3. 5 Héﬁi —2 %2 Pa3noypoBHEBBIC

O6paboTKa TEKCTOB.

3aJaHus,




PaGora ¢ IIKc-1.2
€CTECTBEHHBIM y-12.3 TECTOBEBIC
SIBI?,IKOM C HOMOHIUBIO H}i(?]_,_z,]fgz 3aJlaHus,
HEUPOHHBIX CETEH.
Bexropubie YK 0(23-3?-3 nadoparopHas
IIPEACTABICHUSA I 3-1,2,
TGIE)KCTa: word2vec, VK OC-6.3 pabora Ne6
skipgram, CBOW, v-123
fasttext. YKOC-6.3
PekyppeHTHbIE B-123
HEUpPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pazpen 3. OOyueHue ¢ nogKpenIeHueM
Tewma 3.1. IlonsTus ) H§<01 —2 é-Z Pa3HoypoBHEBbIE
o . v-1,2,3
ACHUCTBHH 1 K¢ - 1.2 nabopatopHas
Harpaapl. OyHKIUSA B-1,2,3 pabota Ne7
[EHHOCTH
coctosaus (Value YK OC-6.3 y
function) 1 3-1,2,3 YCTHBIA OTIIPOC
YK OC-6.3
(yHKIMS KauecTBa V123
nevicteusi(Qfuntion). VK 0C-6.3
Onrtumuzanus B-1,2,3
CTPATETHH C
TTOMOIIIBIO
MaKCHMM3aIAH
(GyHKUMNA IEHHOCTH
U KauecTBa.
Q-o0yuenmue.
Tewma 3.2. 5 HK(i—z %:,'2
['mybokoe 00yueHue H?(c’— 19
C TIOJIKPETIIICHUEM. V-123
Deep Q-Networks, MKc — 1.2
Actor-critic. B-12,3
YK OC-6.3
3-1,2,3
YK OC-6.3
v-1,2,3
YK OC-6.3

B-1,2,3




PA3JIEJI 2.
TEKYIIHWI KOHTPOJIb MO JTUCIUTLINHE
«CI/ICTCMBI HCKYCCTBCHHOI'0 HHTE/IVICKTA)

Texkymuii KOHTPOJIb 3HAHWM UCHOJB3YETCS Uil  ONEPaTUBHOTO U
PETryJISIPHOrO  yHOpaBJIEHHs ~ y4eOHOHM  JIEATENBbHOCTBIO (B TOM  4HCIE
CaMOCTOSITeJIbHOM paboTON) 00yUYarOIINXCsl.

B ycinoBusx OamiIbHO-PEUTUHIOBOM CHUCTEMBI KOHTPOJS  pEe3yiIbTaThl
TEKYLIEro OLICHMBAaHUSI OOYYaromIerocs MCHOJb3YIOTCS Kak IIOKa3aTellb €ro
TEKyIIEro peUTHHTa. TeKylHd KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISICTCS B
TEYEHHE CEeMEeCTpa, B XOJ€ MOBCEIHEBHON yueOHOW paboThl MO WHIANBUAYATbHON
WHUALMATUBE mpenojasarens. JlaHHBIM  BHJA  KOHTPOJIA  CTUMYJIHMPYET Yy
0Oy4aroerocss CTpeMJICHHE K CHCTEMaTHYEeCKOM CaMOCTOSTENbHOM paboTe mo
W3YYEHHIO JUCLUIUIAHBI.

Tabmuua 2.1
Pacnipenenenue 6aiioB no BuaaM yueOHOM IeSTEIbHOCTH
(OGanmpHO-PEUTUHTOBASI CUCTEMA)

Bun 3ananus
Haumenosanue
Pazniena/Temst | jp 113 Bceero 3a K3P CP
(P3) temy | (T3,YO)| (YO)

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P1T.13 8 > 9 5 5

P.1.T.1.4 8 9

P.2.T.2.1

P2.T.22 8 5 11 c .

P.2.T.2.3 8 10

P.3.T.3.1

P3T32 | ° | ° 13 5 5
Hroro: 1006 | 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;

JIP — naGopaTopHbie pabOTHI;

T3 — TecToBbBIC 3aaHUS;

YO — yCTHBIN 0onpoc;

P3 — pa3sHoypoBHEBBIE 3a/1aHU4;

K3P — koHTpOJIb 3HAHUI 110 pa3aeny;

CP — camocTosTenbHas paboTa 00y4aromerocs.



2.1. PexomeHpammM 1O OIECHUBAHUIO JIA0OPATOPHBIX  PpadoT

o0y4arImmxcs

MaxkcumMmaJjabHOe
KOJIMYEeCTBO 0AJJIOB*

Kpurepuu

OT1aIu4HO

OOyuvaromuiicss  BBIOJHWI  3aJaHUE  MOJHOCTBHIO
IPAaBWIBHO; JIOTUYHO, YETKO U SCHO M3JaraeT OTBETHI HA
MIOCTaBJICHHBIE BOTIPOCHI; OTBET HOCHT
CaMOCTOSITEIIbHBIN XapakTep, 00y4YaromUNUCs BBITOTHUIT
nabopaTopHbIe pabOTHI B TIOJTHOM OOBEME.

Xopouio

[lpu BBIMONHEHWM 3aJaHUS OOYYAIOIIUHCS JOMYCTHII
OTACTbHBIE HETOYHOCTH (HECYIIECTBEHHBIC OIIMOKH);
OTBET  OTJMYAETCS  MEHBIIEH  OOCTOSTEILHOCTHIO,
rIIyOMHOW, OOOCHOBAaHHOCTHIO W TIOJHOTOW; OJHAKO
JOMYIICHHbIE  OMMOKKA  HWCHPABISIOTCA  CaMUM
CTYJEHTOM  IOC]Ieé  JIOTIOJIHUTENBHBIX  BOIIPOCOB,
oOyJarouuiicsi BBIMOTHWI J1abopaTOpHbIe paldOTHI B
MOJIHOM 00BeMeE.

YI[OBJ'ICTBOPI/ITGJ'IBHO

[Ipu BbITIOJIHEHUU 3a7aHUS OOYYAIOLIUMNCS JTOMYCTHI
HETOYHOCTH W  CYIIECTBEHHBbIC  OIIMOKHU;  TpHU
apryMeHTalud  OTBE€Ta  CTYJEHT HE  IPUMEHSET
TEOPETUYECKHE 3HAHUS NJIs1 OOBSICHEHUS JOMYLIEHHBIX
OIIMOOK, B IIEJIOM OTBET OTJIWYAETCS HU3KUM YPOBHEM
CaMOCTOSITEJIbHOCTH, oOyyJaronuiics BBITTOJTHUI
nabopaTtopHbIe pabOTHI B TIOJTHOM 00BEME.

HeynosnersopurenbHO

OOyuaromuiicss HE BBITIOJHWJ 3aJaHUE; B OTBETE Ha
BOIIPOCHI CTYJICHT JIOMYCKAeT OIMMOKH B ONpPEICICHUU
OCHOBHBIX TIIOHATHH; OCCIOPSIOYHO M HEYBEPECHHO
u3JaraeT Marepuay, OOYyYaIOUIMICSI HE BBIMOTHHI
nabopaTtopHbIe pabOTHI B TIOJTHOM 00BEME.

* [Ipencrapieno B Tabmure 2.1.

THUIIOBBIE 3AJAHUSA JIA IABOPATOPHBIX PABOT JJIAA
INPOBEPKH YPOBHA KOMIIETEHIIUA

Pa3znes 1. BBeieHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4eHus il pa00ThI ¢ TAOJIMYHBIMY TAHHBIMHU

Jlabopamopnuas paooma Nel

Metoasl pabotel ¢ Tabmuuamu B Python. Arperanus u Bu3yanuzauus

JaHHBIX. HpOBeI[eHI/Ie IICPBUYIHOI'O aHAJIM3a JAHHBIX.




Lenu: u3yueHue MeToAoB pabOThl ¢ JaHHbIMU B Python u mpoBenenue
NEPBUYHOTO aHAJIW3a JIaHHBIX.

3amanue: 3arpysure gataceT B pandas patadpeiim. BriBeauTe OCHOBHEBIC
napameTpbl jgatacera. Omnpenenure, CKOJIbKO B JaTaceTe CIy4aeB OTCYTCTBUSA
npu3zHakoB. Onpenenure, CKOIbKO TMPU3HAKOB SIBIAIOTCS KaTeroOpHalbHBIMHU.
Busyanmsupyite pacnpeieneHrue NPU3HAKOB II0  KiaccaM. Buzyanusupyure
3aBUCUMOCTb MEX]y IPU3HAKAMH.

Jlabopamopnasa paboma Ne2

Hcnonb3oBaHne © CpaBHEHHE alropuTMoB Kiaccuduramuu: kNN,
pelaIue AepeBbes U X aHCaMOJIU, IOTUCTUYECKAsI pETPECCHSL.

[enu: mpuMEeHEHHE U OLICHKA allTOPUTMOB KJIaCCU(PUKAIIUH.

3amanue: Pazgenure natacer Ha oOOydaroluii M BaJMJALMOHHBIA C
COXpaHEHueM IMpomnopuuid kmnaccoB. Knaccudumupyiite TOukn M3 garacera ¢
nomompo anroput™MoB kNN, moructuueckoir perpeccun, CART, ciydaitHOro
neca, CatBoost. Ilogbepute mnyuiine napaMerpbl aJIrOpUTMOB C IMOMOIIBIO
BaJIMJAIMOHHON BBIOOpKHU. CpaBHUTE BpeMsl pabOThl aIrOPUTMOB M 3aBUCUMOCTD
OT NMpe10OpadbOTKU JaHHBIX.

Jlabopamopnas paooma Ne3

Hcnonb3oBaHne U OLIEHKA aJrOpUTMOB perpeccuu. [lonbop onTumaibHbIX
apamMeTPOB PErPECCHUMN.

Llenu: n3ydeHue alrOpuTMOB PETPECCUMN.

3ananue: [IpuMeHUTE METON TMHEWHOW PETPECCUM IS PELICHUs 3aa4u Ha
naracere. JloObaBpTe B JaraceT IMOJWHOMHUANIbHBIC TpU3HAKW. JloOaBisiiTe
OpU3HAKW TOKa HE YBHUJIWUTE NEepeoOydeHHEe Ha BaJUIAIMOHHOM JlaTaceTe.
[Ipumenute rpebHeByr0 perpeccuto U LASSO, 4ToObl U30aBUTBCS  OT
nepeoOyydeHuUs.

Jlabopamopnas pavoma Ned

OnTuMu3alMoHHble 3aaud W uX pemieHus. [lombop runeprnapameTpos
aJIrOpUTMAa C MOMOIIBIO METOJ0B ONTUMU3AIIUU

enu: u3ydyeHue aaropuTMOB PEIICHUS ONITUMU3AIIMOHHBIX 3a4a4.

3amaHue:

1. OnTumMu3upyiiTe IIMHY MapuipyTa B 3ajjadye KOMHUBOSIKEpA C MOMOILBIO
anmroputmoB  hill climb, omxkura u reHeTnueckoro anroputMa. BeiBenute
MOJTYYMBIIHMICS TTyTh U €0 JIJTUHY.

2. ONTUMU3UPYITE TUIEpIIapaMeTPhl AITOPUTMA MAITMHHOTO 00y4YeHus (Ha
BBIOOp) C MOMOIIBIO CIy4ailHOTO TMOMCKA, MOMCKa IO perieTke, anroputma hill
climb, reHeTHYECKOTO alrOpUTMA.



Paznen 2. CucreMbl ri1y00KOro 00y4eHust

Jlabopamopnasa paboma Ne5

Knaccuduxkanus nzobpaxeHuit u TpaachepHoe o0yueHue.

Llenu: wu3ydyeHHe METOAOB TIIyOOKOro oOy4deHus miig  pabOTel €
HU300paKEeHUSMHU.

3amanue: 3arpy3ure JaTaceT W CO3JaiTe UTepaTop Ui MOJCIHU TIIyOOKOTO
oOyuenusi. 3arpy3ute npenodyueHnyro Ha ImageNet cBepTounyto cetb (AlexNet,
VGG wm ResNet) u no6aBbere k backbone momHOCBS3HBIN cllON A1 00y4YEHHS.
OOyunte HelipoHHyl0 ceTh Ha ImageNet, Bu3yanusupoBaB rpaduk QyHKIHU
moTepb Ha oOydwaromeld © BaduJAlMOHHOW BBIOOpKEe. Peamusyiite Momxynb
NPUMEHEHUsT HEHUPOHHOW CEeTH K JAaHHBIM, IMPOBEPHTE KA4eCTBO OOY4YCHHUS Ha
TECTOBOM BBIOOPKE.

Jlabopamopnasa paboma Neb
PaboTa ¢ TekcTaMu U UX BEKTOPHBIMU NPEJICTABICHUSIMH.
[enu: n3ydenme Moiesiel BEKTOPHOTO MPEACTABICHUS TEKCTOB.
3ananue: Ckauaiite npenoOydeHHbIe BekTopa i cioBaps. C MOMOIIbIO
moboro knaccudukaropa MamuHHOrOo oOyueHuss (KNN, SVM, CatBoost)
KiaccupuuupyiTe TEKCTbl K3 JaraceTa 10 CYMME BEKTOPOB  CJIOB.
Knaccudumupyiite Texctsl ¢ momorisio LSTM cetu.

Pasznen 3. O0y4eHue ¢ moaKpenjieHueM

Jlabopamopnuasa paooma Ne7
[Mpumenenne Q-Networks aist pereHns: mpOCThIX OKPYKEHHIA.
lenu: m3yuyeHue mpuUMEHEHUsT OO0Y4YEHUsI C MOAKPEIUICHUEM ISl pelieHUui
3a/1a4 KOHTPOJIS.
3amanue: OOy4yuTe TMPOCTYIO IOJHOCBSI3HYIO (Q-ceThb MJid PpEIICHHS
okpyxenus LunarLander.

2.2. PekoMeHAAUMH MO OLEHMBAHUIO KOHTPOJISI 3HAHMH MO pasjaeny
TUCHMILUTUHBI 00Y4ar0IIuXcsi

2.2.1. KonTtposnb 3HaHui 1o paszaenam |-2 OUCUUIUIMHBI MPOBOAUTCA B
dhopme TecTUPOBaHHUS.

B zaBepmieHun uM3ydeHUsS KaXIOro paszjena JUCHUIUIMHBI  MOXKET
MPOBOJUTHCA TECTUPOBaHHWE (KOHTPOJb 3HAHWM TI0 pa3ieny, pyOeKHBIH
KOHTPOJIb).



Kpumepuu oyenusanus. YpoBeHb BBINOTHEHUS TEKYIIUX TECTOBBIX 3aJaHUIM
OolleHMBaeTcss B Oamnax. MakcuMmaiabHOE€ KOJMYECTBO OauiloB MO TECTOBBIM
3aJJaHUSIM OIpeIeTIseTCs MPENoJaBaTeNsIM U MpeicTaBIeHo B Tabmure 2.1.

TecToBbIe 3aanus MPEACTaBICHBI B BUJI€ OIIEHOYHBIX CPEACTB U B IMOJTHOM
o0beMe MpeICTaBICHbI B OaHKE TECTOBBIX 3aJaHUil B 3JIEKTPOHHOM Buje. B dhonme
OLIGHOYHBIX CPEJCTB MPEACTABICHBI TUIIOBBIC TECTOBBIC 3aJlaHUs, pa3padOTaHHBIC
JUTSL U3YYEHMSI TUCUUTLTUHBI « CUCTEMBI HCKYCCTBEHHOTO MHTEIIEKTa.

THUIIOBBIE TECTOBBIE 3AJIAHUA JJISA ITPOBEPKU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIINA

Pa3nes 1. BBeieHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOTO 00y4eHusl 1Jisi pa0oThl ¢ TAOJUYHBIMUA JAHHBIMHU

1. Kro B 50-¢ rompl XX Beka co031ajl MaTeMaTHYECKYIO MOJIEIb
(GYHKIIMOHUPOBAHUS CETEM HEPB- HBIX KJIETOK )KUBOT'O OpraHu3Ma?
a) Anan TeropuHT
0) ®pouk Pozentbnarr
B) NBan [laBnoB
r) bunn leiitc
2. Yactp METOJOB HCKYCCTBEHHOTO  HWHTEJUIEKTa, O3HAYaromas
W3BJICUCHHUE 3HAHUH U3 JaHHBIX:
a) Data Science
0) CraTtucTuka
B) Data Mining
r) Big data
3. Haxatumem Kakux KIaBHII MOXXHO 100aBUTH g4erku B Notebook
Jupyter (Bo3mosxHO 6oJiee 0JTHOTO MPaBUILHOTO OTBETA)?
a) M
0) A
B) Y
r)C
n) B
4.  SI3pIkm IPOrpaMMHUPOBAHHSI, KOTOpbIE OTHOCATCS K
00BEKTHOOPUEHTHPOBAHHOM mapagurme (Bo3mokHo 0osee 0aHOTO MPaBUILHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r)C



5. Ko sBnsercs co3maresem s3bika Python?
a) I'euno Ban Poccym
6) Mapk Llykep6epr
B) [lennuc Putun
r) Tomac Kypi
6. Ywcno ¢ maBaromiel TOUkoil 0003HavaeTCs:
a) list
0) bool
B) int
r) float
7. S=list('12345") C momompto ¢dynkiuu list() cozmaercs:
a) MHO>eCTBO
0) Koprex
B) Criucok
r) CioBapn
8. Kakum Oyzaert pe3yibTar:
In [1]: |a={1, 2, 3}
a.intersection_update({1, 5})
print(a)
a) {1}
0) (2,3, 5}
B) (1,2, 3,5}
r)(1,1,2,3,5}
9. ®ynknus tuple() mpuMeHsIETCS IS
a) OYHCTKH KOpTEkKa
0) Ouunctka crmcka
B) Co3/1aHus IMyCTOTO KOPTEkKa
r) JloGaBiieHust seMeHTa B KOHEIl CITMCKa
10. Kakoe HazHauenue QyHKIIMHA cOOpaHHBIX B MoayIe random?
a) O6paboTKa CTATUCTUUYECKUX JTaHHBIX
0) MaremaTtuyeckue pacyeTsbl
B) PaboTa ¢ 6a3aMu TaHHBIX
r) ['enepanus ciydaifHbIX Yncen
11. Kaxkoit maccwB ObUI Cr€HEPUPOBAH TPH BBHIMOJHEHUH WHCTPYKIIMH
data=np.linspace(10, 18, 5)?
a) [10., 12, 14., 16., 18.]
6) [10., 15.]
B) [10., 18., 5]
r) [10, 15]



12. bwin co3maH aAByMmepHbI MaccuB mas. Kakol pesynbrar OyaeT
BBIBEJICH B KOHCOJIb TP BbI- OJIHEHUU MHCTPYKIIUK print(mas|3, 3]):

mas=np.array([[-8, 3, 10],
[J‘e) 2) 6])
[7, 17, 4]])

print(mas[3, 3])

a) 4

6) -8

B) 0

r) bynert BeiBesieHa ommoka
13. beim co3man aByMmepHbIE MaccuB mas. Kakoi pesynbTar OyaeT
BBIBEJICH B KOHCOJIb IIPH BbI IOJIHEHUU MHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[10, 2, o],
[7, 17, 4]])
print(mas[3, 3])
a) —8
0) byner BriBesieHa OoMIMOKa
B) 0
r) 4
14. IllaxmaTHbBIN CYNIEPKOMITBIOTEP, KOTOPBIM BHIMIPATl MaTd y YeMITHOHA
Mupa no maxmaraMm ['appu Kacmaposa:
a) AlphaGo
0) dyraky
B) Deep Blue
r) JlomoHOCOB-2
15. C nomMomipl0 Kakoro CMMBOJIA MOKHO CO37aTh 3aroJIOBOK Ha SI3BIKE

pasmerku Markdown?

a)*

0)#

B) %

r) &

16. Kaxkue Teru UCronb3yrOTCs IS CO3/IaHUs JKUPHOTO MpudTa Ha S3BIKE
pasmetrkn HTML?

a) <[>...</I>

6) <P>...</P>

B) <SUB>...</SUB>

r) <B>...</B>

17. Kakoil cMMBOJ HCHOJIB3yeTCs i HaOopa (GOpMysbl ¢ MOMOIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %



B) //
r &
18. Kaxkue BapuaHThl IMEH MIEPEMEHHBIX TOMycTUMBI B Python?
a) x1
0) k&
B) main
r) 1x
1) new_TepeMeHHast
19. C nomompio Kakod ornepanuu Haja ABYMs LEIbIMU YMCIAMU MOKHO
MOJIYYUTh OCTATOK
a) %
0)/
B) //
r) *
20. TIlyctp mepemMeHHOM a MPUCBOEHO 3HadeHwe S5, T. €. a = 5. Kakue
omnepanuy BO3MOXKHBI?
a) at+=1
0) a/*=3
B) a=a+1l
r) all=2
21. Jnsa gero mpumensieTcst GyHKIHs inpoot()?
a) Jlnsa onpeeneHus Tuia JaHHbIX
0) Jlns1 Bo3BeieHUsI Ynclia B CTEIICHb
B) /171 BBIBOJIA TAHHBIX B KOHCOJIb
r) [l1st BBO/IA TAaHHBIX C KJIABHATYPHI
22. Kakue omepaTopbl HUCIOJB3YIOTCS IS peaM3alluu  ITUKIUYECKUX
aNrOpUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3M0oXHO 711 B JAHHOM KOPTEXE 3aMCHUTH 5 Ha 67
a) Her
0) Ja

Paspnen 2. Cucrembl ri1y00Koro o0yueHust

1. B mammHHOM OOy4Y€HUU JaHHBIE IENATCS Ha:
a) O0yuaronyro u o0y4aeMyro BBIOOPKY
0) bonbiryro u Manyro



B) OCHOBHYIO U HEOCHOBHYIO

r) OOy4aroIyto 1 TECTOBYIO BHIOOPKY

2. Kakx wnaspiBaeTcs MeTon MOdydeHUs KOX(D(UIIMEHTOB ypaBHEHUS
perpeccuu, mpyu KOTOPOM MUHUMHU3UPYIOTCS KBaAPAThl OUTHOOK?

a) MeTo1 MakCHMaIbHOTO MPAaBAONOI00us

0) Meroax MUHMMH3allUK CPEAHEN KBapaTHUECKOW OIIMOKHU

B) MeTo1l MUHUMM3AIIUU MOIYJEeH OMInOOK

r) MeTos HaMEeHbBIINX KBAJAPATOB

3. B HelipoHHOW ceTH BBIYMCIUTENbHAS €AUHUIA, KOTOpas IMOJIy4yaeT
uH(popMaIuIo, MPOU3BOAUT HaJ HEW MNPOCThIE BBIYMCICHUS W TIEpPElacT ee
JaJblIe:

a) 'pagueHt

0) Helipon

B) AKCOH

r) Cunarc

4. Kakoil  anropuTM = HCHOOJB3YeTCs B METOAE€  O0OpaTHOro
pacrpocTpaHeHus OMMOOK JIsl TOUCKa MUHUMYyMa?

a) MeTtosl AMXOTOMUU

0) Anroputm JleiikcTphl

B) MeTo/1 HAMMEHBIIINX KBAJIPaTOB

r) 'panueHTHBIN cIIyCcK

5. Kak naspiBaeTcs o/iHa UTepanus B Mporecce 00yUdeHMs, BKIIOYArOIIast
IpeIbsBICHUE BCEX MPUMEPOB U3 00yJaroIero MHOXecTBa?

a) Dnoxa

0) Ilaker

B) Cet

r) Mununaker

6. UroObl MOIKIIOYUTH OHMOIMOTEKY HEOOXOAWMO HCIOJIb30BATh
KJIFOUEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. Jns co3panus QyHKUIMU UCTIOIB3YETCs KIIFOUEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kaxoif MeTos ucnosp3yeTcs pu CO3/1aHuU CIIOBaps?

a) dict()



0) tupe()

B) list()

r) set()

9. Kakyro onepalryio MOKHO BBITOJHUTH C MIOMOIIBI0 MeToAa union()?

a) CuMMeTpuYHas pa3HOCTb

0) O0BbeaHeHNE

B) [lepeceuenue

r) JlononHenue

10. Kaks dyHKIMSA 13 OMOIMOTEKH NUMPY CIYXKUT JJIsI YMHOKEHHUSI IBYX
Matpuir?

a) det()

0) dot()

B) len()

r) mult()

11. Kako#t tunm paHHBIX B OuOiMoTeKe pandas mpejcTaBisieT coOoit
IIPOUHAEKCUPOBAHHBIN MHOTO MEPHBI MACCHUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakue Qynkumu u3 6ubnnorexku matplotlib ciyxar mist moctpoeHus
rpaduka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero coyxut Qyukius head n3z 6ubnmorexu pandas?

a) JIns moacyera yucia cToI00B U CTPOK TaOIUIIBI

0) Jlnst BbIBOJIA JTFOOBIX MSATU CTPOK TAOIHIIBI

B) JIJ1s BBIBOJIA TIOCTICTHUX IISITH CTPOK TAOJIHAIIBI

r) 17151 BBIBOJI IEPBBIX MATU CTPOK TAOIHUIIBI

14. C nomoupto kakod (yHkuu w3 Oubnnoreku matplotlib moxHO
COXpaHUTh PUCYHOK C Tpadu kom?

a) save()

6) fig)

B) show()

r) savefig()

15. B kakom [uama3oHe 3HAY€HUM U3MeHsAeTCS  KOdP UIIUEHT
JieTepMUHAIUN?

a) [-1; 1]



6) [0, 1]

B) [0, +o0]

r) [~o0; +o0]

16. Kakue mokazaTenu UCHOJIB3YIOTCS JJIsi OICHKU KayecTBa JIMHEHHOM
Mozenu?

a) Koadduutient gerepmunanmim

0) Koadduruent gucroit perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kakue 3Ha4eHHUS MOXKET IPUHUMATH KO PUITMEHT Koppesiuu?

a) 1,2

0)—0,9

B) 0

18. bubnuoTteka, KoTOpas MpeaHa3HaueHa JJIsl MAIIMHHOTO O0YYCHHUS:

a) random

0) sklearn

B) pandas

r) numpy

19. C nmomomipl0 KakuWx TOKa3aTeleld MOKHO BBISIBUTH HaJIHune
B3aMMOCBSI3M MEX]Ty IBYMs CITy4ail HBIMU BeTUYMHAMU?

a) ucnepcus

0) Koadpument xoppensiuun

B) KoBapuanus

r) CpemaHee KBaApaTUIECKOE OTKIOHEHHE

20. BwiOepute Bepubie yTBepxkaeHuss (Bo3moxkno Oosiee omHOTO
MPaBUJIBHOTO OTBETA):

a) Ilepuentpon Po3enbsarra — 370 npuMep HEHPOHHOM CETH C YUUTEIEM

0) HelipoHHble ceTH MOXKHO IPUMEHSATDH TOJILKO JJIsl PEeLLeHUs 3a7a4
IPOTHO3UPOBAHMSL.

B) HelipoHsl coeauHsIOTCS CHUHANCaMU TOJIBKO C TEMU HEWpOHAMH,

KOTOpBIE€ HAXOASATCS B OJHOM CJI0€

r) Bec cunanca — 310 uncio B quanasone [—1; +1]

21. Kakwue Tumbl HEHpOHOB MOTYT OBITh B nieprientpone PozenOnarra?

a) HopmupoBaHHbIie

0) OTKpbIThIE

B) BxoaHbie

r) CKpBITBIE

22. Kakue pyHKIIMM U3 NEPEUUCICHHBIX HUKE MTPUMEHSIOTCS B KAUECTBE
GyHKINNA aKTUBAIIMY B HEHPOHHBIX CETIX?

a) Curmouia



0) Curaym

B) Jlorapudmuueckas GyHKIus

r) DKCIIOHEHTA

1) [TonrHOM BTOpPOM CTETICHU

23. Kakas Oubnmnorexka uCHoib3yeTcss Ajig paboThl ¢ HEHPOHHBIMU
CeTAMMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

24. Kakoi mokaszaTellb UCHOJB3YETCs NIl OLEHKHA KauyecTBa HEMPOHHOMN
CEeTH B 3ajJiaye KiaccupuKaim?

a) Root Mean Squared Error

0) Koaddurment nerepmuHanim

B) accuracy

r) Mean Squared Error

2.2.2. KoHTpoab 3HaHUI MO pa3zieny 3 TUCUUILIMHBI MPOBOJUTCS B popMe
YCTHOTO OIpoca.

Kpurepuu oneHku.

Ouenka «omauuHo) CTaBUTCS, €CIIU O0y4JarOIIMIIC:

1) mNOJHO M APTYMEHTUPOBAHO OTBEYACT 110 COJICPIKAHUIO BOIIPOCA;

2) oOHapyXHBaeT IMOHMMAaHUE MaTepHayia, MOXXET OOOCHOBaTh CBOH
CYXKIEHUS, TPUMEHUTh 3HAHUS HA MMPAKTUKE, TIPUBECTH HEOOXOUMBIE TIPUMEPHI;

3) wu3naraeT MaTepuall MOCICIOBATEIBHO U TPABUIBHO, C COOJIIOICHHEM
UCTOPUYECKON M XPOHOJIOTHUYECKOM MOCIEeI0BATEIHHOCTH.

Ouyenka «xopouwio» — CTAaBUTCS, €CIM OOydYarOIIUHCS JaeT OTBET,
YIOBIIETBOPSIIONIMN TE€M K€ TPEOOBAHUSAM, YTO W JJISl OIEHKU «OTIUYHOY», HO
JIOTTYCKAEeT OJIHY-IBE OLINOKH, KOTOPBIE CaM K€ UCITPABIISIET.

Ouyenka «y0oeiemeopumenbHo» — CTaBUTCSA, €CIH OOyYaroIuics
OoOHapy)XMBaeT 3HAHHE W MOHUMaHHE OCHOBHBIX TOJIOKEHUH JAHHOTO 3aJaHUs,
HO:

1) wu3maraer Marepual HEMOJHO W  JONMYCKaeT HETOYHOCTH B
OTIpeETICHUH TTOHATHI WU GOPMYITHUPOBKE MPABHUIT,

2) He yMeeT JIOCTaTOYHO MIyOOKO M JOKa3aTelbHO OOOCHOBAThH CBOW
CYXKJIEHUS Y TIPUBECTU CBOU TIPUMEDHI;

3) wu3naraeT MaTepuall HEMOCIEAOBATEIBHO U JIOMYCKACT OIIMOKH.



THUITIOBBIE BOITPOCHI JIJIA ITPOBEPKH YPOBHSA
COOPMUPOBAHHOCTHU KOMIIETEHIIUN

Koumponupyemuie pazoenni
(membt) oucyunIuHbl

Bonpocwt 015 noozomogku K uHOUEUOYATbHOMY
YCHIHOMY OnpPOCY RO MeMam OUCYUNTUHbL

Paznen 3. OOydeHue ¢ mogKperyieHueEM

(Qfuntion).

Q-o0yuenue.

Tema 3.1. IlonsaTus aresra,
Cpellbl, COCTOSIHUS, ICUCTBUN U
Harpaabl. OyHKIUS EHHOCTH
coctosiHus (Value function) u
GyHKIIAS Ka4ecTBa NCUCTBUS

OnTuMu3alus CTpaTeruu ¢
IIOMOILBIO MaKCHUMH3aLUU
(GyHKUMIA IEHHOCTH U KayecTBa.

1. TlonsTus: areHT, cpeaa, COCTOSHUE, IEUCTBUE,
Harpaja.

2. DyHKIMS ICHHOCTH COCTOSIHUS.

3. OyHKIMS KauyecTBa JICUCTBUS.

4. OnTumMu3anms CTPaTEruy ¢ MOMOIIBIO
MaKCUMM3aIUKA (PYHKIIMM [ICHHOCTH U KauyecTBa.
5. Q-o0yuenwue.

Tema 3.2.
['mybokoe o0ydyeHue ¢

Networks,
Actor-critic.

noakperenuem. Deep Q-

1. 'myGokoe oOy4eHue ¢ MOJKPEIICHUEM.
2. Cetp Deep Q-Networks.
3. ACHHXPOHHBII anropuT™ Actor-Critic.

THUITIOBBIE BOITPOCHI JIs1 CAMOITIOAT'OTOBKHA
JJIA ITPOBEPKHX YPOBHSA COPOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Konmpoaupyemoie
pazoenvt (memowt)
OUCUUNIUHDL

Bonpocel 014 nodzomoeku kK uHOUBUOYATbHOMY
YCHHOMY OnpPOCYy O Mmemam OUCUUNIUHDL

Paznen 1. BBenenue B MICKYyCCTBEHHBIN MHTEJUIEKT U OCHOBHBIE METO/bI
MaIIMHHOTO O0yYeHUS JJIs1 paOOTHI ¢ TAOTMYHBIMY JTAHHBIMHU

Tema 1.1.

OCHOBHBIE 337141 CUCTEM
HCKYCCTBEHHOTO
WHTEJICKTA.
Knaccuduxanus,
KJIacTepU3aIlus,
perpeccus. Turbl
MaIlIMHHOTO O0yYEHUS: C
yautesnem, 6e3 yuuTens, ¢
JaCTUYIHBIM
MIPUBJICYCHUEM YUUTEIS,

1. OcHOBHBIC 3aJladu  CUCTEM HCKYCCTBCHHOI'O
HHTCIIIICKTA.

2. Knaccudwukarus, KiaacTepusaius, perpeccHs.
Tumel MamuHHOTO OOYyYeHMS: C yduTenaeM, 0e3
YUUTENSA, C YaCTUYHBIM TPUBJICYCHHEM YUUTEIS,
o0y4eHure ¢ MOJAKPEIUICHUEM.

3. Kmaccudpukanmuss Ha mnpumepe anroputma k-
ommkaitmux coceneit (KNN).

4. Perpeccusa. Merpuku oneHku perpeccun: MSE,
MAE, R? — k09 }HIHEHT AeTepMHAHALIHH.




o0yueHue ¢
MTOKPETUICHUEM.
Knaccuduxanus Ha
MpuUMeEpPe aIropuTMa
kOnmxaimmx cocenen
(kNN). MeTpuku ornieHKA
KJ1acCU(UKaLMU: TIOTHOTA,
touHocTth, F1, ROC, AUC.
BanupanuonHas u
TECTOBasi BEIOOPKA.
Kpocc-Bamumanus. Pabora
C KaTeropuaabHbIMU
IpU3HAKaMH.

Tema 1.2.

Perpeccus. Metpuku
olieHKHU perpeccun: MSE,
MAE, R*ko3¢dumenT
nerepMmuHanuu. JInneinas
perpeccus,
MOJIMHOMHMATbHAS
perpeccus. [lepeoOyuenue
U peryispuzanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JlunelHpIe MoIEIH JJIs
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTUCTUYECKAs perpeccusl,
MOJTHOCBSI3HBIE HEUPOHHBIC
CETH, CTOXaCTUYSCKUM
IPAMEHTHBIN CIIyCK U
obpartHoe
pacrpocTpaHeHue
rpaaueHTa. Perynspuzamnus
JIMHEWHBIX MOJEIICHN
KJ1accu(puKanuum.

Tema 1.3.
Knacrepuzamms. k-means,
k-means++, DBSCAN,
arJjomMepaTvBHas
Kjacrepusauus. Merpuku

5. Jluueiinas
perpeccusi.

perpeccus, MOJIMHOMHUAJTbHAS

6. Ilepeobyuenne u perynspuzanus, TpeOHEBas
perpeccus, LASSO, Elastic Net.

7. Jlumentnpie Momenw I KiIacCUUKAIUH.
[IepuenTpoH, JIOTUCTUYECKAS perpeccus,

MOJTHOCBSI3HBIE HEWPOHHBIE CETH, CTOXACTUYECKUU
TPaJMEHTHBIN CIYCK M OOpaTHOE pacrpoCTpaHEHUE
rpajueHTa.

8. Perynsapuzanus
KJ1accu(UKaIuum.
9. Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas KjlacTepU3alUs.

JIMHEUHBIX MoOJeJieH

10. MeTpuKky OLIEHKH KJIaCTEePHU3AIIH.

11. AnropuTmbl, OCHOBaHHbIE HA IPUMEHEHUH
pEILIAIOIINX JIEPEBBEB.

12. Kpurepuu pasneneHus y3ia: HHPOPMAITMOHHBIH
BBIUTPBILL, KpUTEPUHN [ KHUHMU.

13. ArcamOnu penaromux 1epeBbEeB: CIIyIaHbIN
Jiec, TPaIueHTHBIA OYCTHUHT.

14. Meton onopHbIX BeKTOpoB. [Ipsimasi u oOpaTHas
3a/aya.

15. Onpenenenne onopHBIX BEKTOPOB. S 1epHbIN
TPIOK.




OLCHKHN KJIaCTCPHU3alIUN.

Tema 1.4.

ANTOpUTMBI, OCHOBAHHBIE
Ha MPUMEHEHUU
pELIAOIINX IEPEBHEB.
Kpurepun paznenenus
y371a: "H(HOPMAaIIMOHHbBIN
BBIUTPBILL, KPUTEPHIA
JlxuHn. AHCAMOIIH
pPEILIAOIINX JEPEBHEB:
CIIlyYalHBIH JIEC,
IpaJuEeHTHBIN OYCTHHT.
Metoa OnOpHBIX BEKTOPOB.
[Ipsimast u oOpaTHas
3agava. OnpeneneHue
OTIOPHBIX BEKTOPOB.
SInepHslil TPIOK.

Paznen 2. Cuctemsl riry00oKoTro 00y4eHus

Temsr 2.1.

HelipoHHsle cetn.
OYHKIUY OIIHOKH
HEUPOHHBIX CETEU U
o0y4eHHre ¢ MOMOIIbIO
oOpaTHOTO
pacrpocTpaHeHus
rpaguenTa. [lonstue 03T4ya
Y DIIOXH.

Tema 2.2. Pabora ¢
U300PKEHUSIMU C
ITOMOILBKO HEUPOHHBIX
cerer. CBepTOUHBIE
HEHUPOHHBIE CETH.
Onepauun cBEpTOK, max-
pooling.

[TonynsipHbIE APXUTEKTYPHI
CBEPTOYHBIX HEUPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
Tpancdeproe odbydyeHue.

Tema 2.3. O6paboTka

1. Heiiponnsie cetu. DyHKIIMN OMTUOKA
HEUPOHHBIX CETEM.

2. O0y4deHne ¢ MOMOIIBI0 00pPaTHOTO
pacnpocTpaHEHUS TPaUCHTA.

3. [lonsatue 63TYa U SMOXHU.

4. PaboTa ¢ n300paKeHUSIMH C IOMOIIBIO
HEUPOHHBIX CETEM.

5. CBepTOUYHbIE HEUPOHHBIE CETH.

6. Onepanuu cBepToK, max-pooling.

7. [onynsapHbIe apXUTEKTYPbl CBEPTOUYHBIX
HeliponHbIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. TpauncdepHoe oOyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTrecTBEHHBIM
A3BIKOM C TTOMOIIbI0 HEUPOHHBIX CETEH.

10. BexropHble mpeacTaBieHUs 7S TEKCTA:
word2vec, skipgram, CBOW, fasttext.
Pexyppentnbie Heliponnbie cetu, LSTM, GRU.

11. Tpancdopmepsr, BERT, GPT.




TekcToB. PaboTa ¢
€CTECTBEHHBIM

A3BIKOM C IIOMOUIBIO
HEHUPOHHBIX CETEM.
BekropHsbie
MPEACTaBICHUS 1JIS
TekcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEVPOHHBIE
cetu, LSTM, GRU.
Tpanchopmepsl,

BERT, GPT.

Paznen 3. OOydenue ¢ mogkperieHueM

Tema 3.1. [lonsTus
areHTa, Cpelibl, COCTOSIHUA,
JICICTBUI U HArpaJibl.
OyHKIMA [IEHHOCTH
coctostHus (Value
function) u pyHKIMS
KauyecTBa JCHCTBUS
(Qfuntion).
OntuMuzanms CTpaTeruu
C IIOMOILBIO
MaKCUMM3aluK QYyHKIIUI
LEHHOCTH U KayecTBa.
QoOyueHnue.

Tema 3.2.

['my6okoe obydeHue ¢
noakperieHuem. Deep Q-
Networks, Actor-critic,

1. MapkoBckue ciy4aitHbI€ POIIECCHI.
2. lleniu Mapxosa.

3. YpaBuenue bennmana.

4. AropuTMBI I1yOOKOro 0Oy4eHHUs C
MOJIKPEIICHUEM.

5. Q — anropuT™MBI 00YUYEHUS.

2.3. PexkomeHgauuu 10 OLECHMBAHHMIO PAa3HOYPOBHEBBIX 3aJaHUM

o0yyarimmxcs

MakcumMajabHoe
KOJINYECTBO 0AJLJIOB*

Kpurepuu

OTJINYHO

BricTaBisiercs 00ydaromeMycsi: €clid BBIIIOJHEHbI BCE
MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OMMOO0K, ecliu
npeyIokKeH 00siee palMOHATBHBIN aITOPUTM PELICHUS
3aj1auu.




Xopomio

BricTapisiercs oOy4daromnmemMycs: eclid CaMOCTOSTENBHO
BBITIOJIHEHBI BCE IMYHKTHI  PaOOThI, JIOMYIICHBI
HE3HAYUTENbHbIE OIIMOKH, €Cli MpensioxkeH Ooee
palMOHATBHBINA aJTOPUTM PEILICHUS 3a/1auu.

yI[OBJ'ICTBOpHTeJIBHO

BeicTaBnseTcsa o0ydaromemMycs: eciu caMOCTOSITEIbHO
(MM ¢ TIOMOIIBIO MPENOJABATENsI) BBIIOJHEHBI BCE
MYHKTBI paOOTHI, TOMYIIEHBI TPyObIe OMIMOKH.

HeynosnersopurensHo

BricTaBnsiercs oOydaromemMycsi: €ClIH ¢ TTOMOIIBIO
MPEToIaBaTelisl BHITIOJIHEHBI HE BCE MYHKTHI PaOOTHI,
JIOMYIIEHBI IPyObIe OIMMOKH.

* [Ipencrapiieno B Tabmure 2.1.

3AJAHUSA JJISA HPOBEPKH YPOBHA COOPMHUPOBAHHOCTH

KOMIIETEHIIMN

Pa3znes 1. BBeneHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4YeHMsl 1JIsi padoThl ¢ TAOJUYHBIMHU JTAHHBIMU

Bapuant 1. B Tabnuiie npuBeieHbl TaHHBIE O KBapTUpax no Bonrorpaackoi

obOnacTn
I{eHa, ThIC. PYO. [lnomaas, M° | YKuuas mwiomais, M
2300 442 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe maHHOW TaOmuibl CO3[aTh CJIOBapb, KOTOPBIA 3aTeM
npeobpazoBath B DataFrame. Haiitu mMakcuManbHble 3HAYEHUS MO KaXIOMY
MOKA3aTeNi0, CPEeJHEEe W MEIMAHHOE 3HadyeHue Iuiomanu. OnpenenuTbs YUcio
KBAPTHP, Y KOTOPBIX ILIOMIAAb GoubIre 50 M.

[TocTpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOIIAIU

KBapTUPBL.

Bapuanr 2. B Tabnmme mnpuBeAeHBI JaHHBIE O KBapTUpax IO

Bonrorpasackoii o6i1actu




Ilena, ToIC. pYO. [Inomans, M° | JKumas mwiomans, M°
2300 442 21,2
2700 61 33
2900 of 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pgaHHOW TaOmMIbl CO34aTh CJIOBapb, KOTOPBIA 3aTeM
npeoOpazoBate B DataFrame. Haiitu MuHMMalbHBIE 3HAYEHMsI MO KaXAOMY
IIOKA3aTell0, CPpeAHee W MEAUMaHHOE 3HadyeHue Iuomanu. OmnpenenuTs Yucio
KBapTHUP, Y KOTOPBIX XKuJjas mromans Mmexbie 40 M.

[loctpouth rpapuk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT IUIOIIAIU
KBapTHUPBHI.

Bapuantr 3. B Tabnuue npuBeAeHbl [JaHHBIE O KBapTUpax IO
Bonrorpasackoii o6i1actu

Lena, Toic. py0. | Ilnomans, M° | Kumast miomans, M°
2300 442 27,2
2700 61 33
2900 o7 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW TaOmuubpl co3AaTh CJIOBapb, KOTOPBIA 3aTeM
npeodpaszoBath B DataFrame.

HailTu MuHHUManbHBIC 3HAYECHUS MO KAXKAOMY MOKA3aTeNI0, CPEIHEE U
MEJIMAaHHOE 3HAYEHUS KWION rtomaan. OnpeaennuTsb YUCIO KBApTUP, Y KOTOPBIX
IIEHA HE MPEBBINIACT 2 MJIH. PYO.

[Toctpouth TrpadMK 3aBUCUMOCTH CTOMMOCTH KBapTHPBI OT JKHIJIOU
MJIOIIAIN KBAPTHUPHI.

Pasnen 2. Cucrembl ri1y00Koro o0y4eHust

3amanue 1. [lopcumraiite pe3ynbTaT HEWPOHHOU CETH, M300paKEHHOW Ha
PHUCYHKE, UCTIOJIB3YS (DYHKIIUIO CUTMOUI, U €€ OLINOKY, ucnoian3ys MSE.



MSE =

I[aHHLICZ Ilzl, |2=0, W1=O,45, W2=0,78 ,W3=-0,12 ,W4=0,13 ,W5=1,5 ,W6=-2,3.
PemnTh mocraBiieHHYIO 3a7ady MO CIAEAYIOIIMM HadaJlbHbIM JTaHHbIM: [1=1,
1,=0, w; = W; XN, TIe N — HOMEP IO CIUCKY B )KypHAaJIe.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

3amanue 2. Mcnone3ys anroputm Q-oOydeHus pa3paboTaTh ONTHUMAIBHYIO
MOJINTUKY (CTPATErwi0 BHIOOpA JEUCTBHS) JJII MAKCHMH3AlUA BO3HATPAKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUYETY I10 PA3JIEJIAM (TEMAM) INCIHUIIJIMHBI

VckycCTBEHHBINM MHTEJUICKT: TIOHITHE, BUIBI, HICTOPHUS PA3BUTHS.

Cdepbl npuMeHEHHS UICKYCCTBEHHOTO WHTEIUICKTA.

OcCHOBHBIC 33]a91 CHCTEM MCKYCCTBEHHOTO MHTEIIICKTA.

ANTOPUTMBI HCKYCCTBEHHOTO MHTEJUIEKTA.

Mertozs! knaccuuKkauu 1 Kiactepusaluu: crnenuduka 1 0COOCHHOCTH.

o gk whE

Hcnonp30BaHue perpeccuu B MalllMHHOM O0YYEHHH.

/. Tunel MamIMHHOTO OOYYEHUS: C ydyuTeJeM, 0e3 yuuTens, ¢ YaCTUYHBIM
MIPUBJICYCHUEM YUUTENS, 00YUICHHE C TTOIKPEIIIICHUEM.

8. Kiaccuduxkanus ¢ ucmonap3oBaHreM airoputMa k-Ommkaimmx cocenei
(KNN).

9. Mertpuku orieHKH Kiaccuukanuu: moxHora, Tounocts, F1, ROC, AUC.



10. BanimmanyioHHasi ¥ TeCTOBasi BHIOOPKK B MalIMHHOM 00yudeHuu. Kpocce-
BaJIMIAIIA.

11. PaGoTa ¢ kaTeropraJbHbIMH IPU3HAKAMHU.

12. baiiecoBckmii kinaccudukaTop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

13. Kimacrepmsarnus. kMeans, KMeans++, MeanShift, DBSCAN.

14. Ancamb6nu. Soft and Hard Voting. Bagging. Ciy4aiinbli jec.

15. Metpuueckuii knaccudukaropbl. KNN. WKNN.

16. Jluneiinas perpeccusi. LASSO, LARS. CART.
17. lepeBbst  pewmenuii.  Mupopmarmonnslii  Bbmrpeim. — OmuOka
KJ1accuuKaIyu, SHTponus, kpurepuit Jkunau. [IpyHuHr.

18. I'noGanpubiii mouck. Cnyuadnbeii mnouck. Grid search. CrywaitHoe
onyxnanue. bafiecoBckas onTUMM3AIIUSL.

19. Jluneitnass perpeccus. [lommHOMManeHas perpeccus. [ 'peOHeBas
perpeccus.

20. Perpeccust. Metpuku ouenku perpeccun: MSE, MAE, R2 -
KO3 PUIIMEHT 1eTepMUHALINN.

21. TlepeoOyuenue u perymnspusaius, rpedoneBas perpeccusi, LASSO, Elastic

Net.

22. TlepuenTpoH, TOTUCTHYECKAS PETPECCHSL.

23. TlonHOCBS3HBIC HEHPOHHBIE CETH.

24. CToxacTHUeCKU TPaJUEeHTHBIA CIYCK U OOpaTHOE pPacHpOCTpaHEHHE
rpaJueHTa.

25. Perynsipuzaiusi TMHEWHBIX MOJIEIEH KITacCHU(UKAIINH.
26. AdaBoost. I'paareHTHBINA OyCTUHT PEIIaIOIINX JEPEBHEB.
27. Knacrepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3aliny.

28. Ouenka kinaccudukarmu. DddexktuBHocTh Mo [lapero. Precision-Recall
u ROC kpusbie. AUC.
29. Heiiponnsie CETH. [lepuentpon PozenOnarra. Oo6parHoe

pacrnpocTpaHeHue rpagueHTa. @yHKIMM akTrBauu. Softmax.
30. Jloxanmpupii momck. Hill Climb wm ero pasnoBumHoctH. OTXKWT.
['eHeTHYECKUI alITOPUTM.

31. MeTto onopHBIX BEKTOPOB. Aapa.



