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Pabouas mnporpamma aucUMIUIUHBL «VICKYCCTBEHHBIM HWHTEIJIEKT M MAalIMHHOE
obyuenue»/ coct. M.M. Jladumesa - Hanpuuk: KbI'Y, 2023. — 34 c.

PaGouass  mporpamma  mpeaHa3HadyeHa IS OPEMOAABaHUS  JTUCIUTUIMHBI
«VIcKyCcCTBEHHBIN MHTEIEKT U MAlllMHHOE 00y4YeHHMEe» MarucTpaHTaMm O4HO Gopmbl 00ydeHus
HarpaBieHus noarotoBku 02.04.02 — «dyngamenTanbHas uHGOpMATHKAa U WH()OPMAITMOHHBIC
TEXHOJOTHUM»  MArucTepckod mporpamMmbl  «MoJIeIHpoOBaHUE CUCTEM  HUCKYCCTBEHHOTO
WHTEIJIEKTa» B 3 cemecTpe 2 roja.

B paboueii mporpamMmmMe UCHONB30BaHbI  MaTepuanbl paboueil  Mmporpammsl,
MPEOCTABICHHOMN Or'AOY BO «HanmonanbHbIH HUCCIIEI0BATEIbCKUM Tomckuit
rOCYIapCTBEHHBIA YHHBEPCUTET.

Pabouas mporpamma cocTtaBieHa ¢ Y4ETOM (peaepanbHOTO TroCyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa BBICHIETO 00pa3oBaHMs Mo HampasiaeHuto noarotosku 02.04.02 —
«DynnamenrtanpHas  uHOpMaTHKa W MHQOPMAIMOHHBIE  TEXHOJOTHH»  (YpOBEHb
MarucTpaTypbl), YTBEPKISHHOTO MpuKka3oM MuHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot 23 asrycra 2017 r. N 811 (c u3MCHEHUSAMH W JOMOJHEHUsSMH). Pemakuus ¢
u3menenussMu N 1456 ot 26.11.2020 (3apeructpupoBano B Muntocte P® 13 centsadps 2017 r.
Perucrparmonnsiii N 48168).
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1. He.]]b H 3a1a4Y1 OCBOCHHUSA JUCIHHUITIINHBbI

Llens OCBOCHMS AUCIUILIMHBL
- HAYYHTh CTYJICHTOB pa3padaThiBaTh WHTEIUICKTYAJIbHBIE CHUCTEMBI C HCIIOJIb30BAHUEM
UHCTpyMeHTapuss OubmuoTek Python, R, nyOmuuHbBIX OO0JQUHBIX CEPBHCOB, OLCHHUBAThH
3P PEKTUBHOCTD UX PpabOTHI U BHEAPATH B IPUIIOKCHHUS.

3agaun OCBOCHUS TUCIUIUINHBL:

- pelIaTh akTyaJabHbIC IPOOIEMBI IPUKIIATHON MaTeMAaTHKH, (DyHIaMEHTaIbHOW NH(OpMATUKU 1
UH(POPMALIMOHHBIX TEXHOJIOTHIA;
- IPUMEHSTH AJITOPUTMBI MAITHHHOTO 00Y4EHUS HA TPAKTUKE;
- AQHAJIM3MPOBATh PE3yNbTaThl OOy4YEeHHUS aNropuTMa, IMpeaaraTb IMyTH IOBBIIICHUS TOYHOCTH

ajiropurma.

2. Mecto aucuuIiuinnbl B crpykrype OITIOII BO
JucuuiuinHa «VICKyCCTBEHHBIH HMHTEUIEKT M MAIIMHHOE OO0YYEHHE» OTHOCUTCS K
qacTH, (opMupyemMoil ydyacTHUKaMu 00pa3zoBaTeabHbIX OTHOMEHHH bioka 1 «/lucuumiuHsl mo
BHIOOPY» OCHOBHOW 00pa3oBaTeNbHON MporpaMMmbl 1O HampasieHuio moarotoBku 02.04.02
«DyHnameHTanbHass MHQOpPMAaTHKa ¥ WH(GOPMAIMOHHBIE TEXHOJIOTHH»  MAarucCTepCKOM
nporpamMmbl « MoJieTupoBaHHE CUCTEM UCKYCCTBEHHOIO MHTEIIJIEKTa» U U3y4yaeTcs B 3 ceMecTpe
2 roja.
3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHHUIIMHBI (MOIYJI51)
[Ipouiecc u3yueHus: NMCUUILUIMHBI HallpaBieH Ha (GOPMHUPOBAHHUE FIEMEHTOB CIIEAYIOLINX
komnereHIMi B coorBeTcTBUM ¢ DPI'OC BO u OIIOII BO no paHHOMYy HaIpaBJIEHUIO
MOJTOTOBKH:

yHuBepcaiabHbIX (YK):

Koambt Coaepsxanue KOMIeTeHUH I

CrniocoOeH ocyIecTBIATh KPUTUUECKUN aHAJIN3 TPOOJIEMHBIX CUTYallui Ha OCHOBE

VK-1 9 .
CHUCTCMHOI'O IToxX0/14, BBIpa6aTBIBaTB CTPATCTUIO JCHUCTBHUU.

npodeccuonaabubix (IMK):

Konw! Coaepxanue KOMIETEeHIUH

Cnocoben paBpa6aTLlBaTL U TPpUMCHATH METOJbI AJITOPUTMBI MAIIUHHOT'O

ITKonk-2
00yYeHUs JUTS PEIICHUS 33124

CriocobeH pyKOBOJUTH MPOEKTAMHU IO CO3/IaHHIO, BHEAPEHHIO U UCTIOIb30BAHUIO
[K-7 OJIHOM MJTM HECKOJIBKUX CKBO3HBIX IU(POBBIX CyOTEXHOIOTHI HCKYCCTBEHHOTO
MHTEJUIEKTA B PUKIATHBIX 00IaCTAX.
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B pesynbrare ocBOCHMS AUCIUIUIMHBI 00YYaIOITUICS JOJIKEH:

3HATh:

BO3MOXHOCTHU aJITOPUTMOB MAIlIMHHOT'O 06y‘IeHI/I$I;

— KJACCHI 3a/ia4, pCIIACMbIX C TIOMOLIBIO AJITOPUTMOB MAILIMHHOI'O OGy‘IGHI/I}I.

YMmerTh:

— TPUMEHSATH Ha MPAKTUKE aJTOPUTMBbI MAITMHHOTO O0Y4YEHUS;

— 000CHOBAThH IMPUMCHCHHUEC TOTO HMJIM MHOI'O aJIrOPUTMAa MAIIMHHOI'O O6y‘-I€HI/ISI AJI PCIICHUA

KOHKPETHOM 3aJ1a4yHu.

Baanern:

— 0a30BbIM UHCTPYMEHTapHEM MalIMHHOTO 00Yy4EHHUS;

— TPUMEHSATH aJTOPUTMBI MAITHHHOTO O0YYEHUS Ha IPAKTUKE;

— AaHaJIM3HUPOBATh PC3YJIbTAThL O6y‘-IeHI/I$I AJIropuTMa, mnpeajaratb MyTH HOBBIICHUA TOYHOCTH

aJIropuTM™ma.

4. Conep:kaHue M CTPYKTYpa JMCHUIIJIMHBI (MOIYJIfA)

Taonuuya 1. Codeporcanue Oucyunaunvt (mMooynsn) «HMcKyccmeenuwtii unmennekm u MAautuHHOE
obyuenuey (nepeuenv oUeHOUHBIX CPEOCHE U KOHMPOIUPYEMBIX KOMNEMeHY L)

Kon
Ne HaumeHoBanue KOHTpoJMpyemoii | HaumenoBanue
n/n pasznena/ TeMbl Ay TS T KOMIIeTEeHIIUH OLIEHOYHOI'0
(uJ1u ee yacTH) cpeacTBa
1 2 3 4 5
1. Pa3Benounsrit [IpenBaputenbHbIN aHATNA3a YK-1 ITP, 13, PK
aHaJINU3 TaHHBIX TaHHBIX. Buzyanuzanus. [MKomnk-2
IIpoBenenue pa3Be10vHOTO [K-7
aHaJIM3a JaHHBIX.
2. Knaccugukanuon | OOydeHue kiaccu(pUKaTopoB. YK-1 I1P, 13, PK
HBIE U OO0yueHue perpeccopos. [MKomnk-2
PErPECCUOHHBIE Onenka kayecTBa 00y4eHUSI. [K-7
MOJIENH O3HakoMJIEHHE C
MIPOrPaMMHBIMH
WHCTPYMEHTaMHU
MIPOEKTUPOBAHUSI CUCTEM
MAITMHHOTO 00YYEHUSI.
ITocTpoenne mpocTeIX MoAeNen
KJIACCU(UKALIUU U PETPECCUHU.
3. Ancambmnu [Ton6op runepnapameTpoB YK-1 I1P, 13, PK
MOJIEJIEN Mozenei. AacaMOI MOIEIIEH. ITKomnk-2
[Toctpoenue ancambmneit IK-7
MojIeJIeld MallTMHHOTO 00yYeHUs
JUTSI pEIICHUs 33129
KJIacCU(PUKAITHH.
4, Pab6ota ¢ | CHuKeHUE pa3MEpHOCTU VK-1 K, CP, JIP, 3
[IPU3HAKOBBIM IIPU3HAKOBOT'O ITPOCTPAHCTBA. [MKomnk-2
MIPOCTPAHCTBOM KoHcTpyupoBaHue npru3HAKOB. IK-7
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Kiacrepuzanuus 1aHHbBIX.
Onenka nHGOPMATHBHOCTH
MPU3HAKOB U CHIDKEHUE
Pa3MEpHOCTH TTPU3HAKOBOTO
MIPOCTPAHCTBA IS aHAIH3a
00BEKTOB U3 0a3 JaHHBIX.

S. OcHoBBI ApXUTEKTYpbl HEHPOHHBIX YK-1 [P, 13, PK
HEUPOCETEBBIX CeTel 1 pa3sHOPOJIHBIX 3a/1a4 I[TIKonk-2
BBEIYHMCJICHUH. aHain3a JaHHbIX. [I[puMenenue TIK-7
HEUPOHHBIX CETEU JIJIsl pEUICHUS
3a71a4 KI1acCU(PHUKAIIN U
perpeccuu. [IpoexktupoBanue
HEHPOCETEBBIX MOJIEIIEH
KJIaCCU(UKALIMU U PErPECCHH.
6. OO6paboTtka CBepTouHbIe HEHPOHHBIC CETH. VK-1 K, CP, JIP, 3
N300paKCHHM Busyanuzanust napameTpoB u [TKomnk-2
CBEPTOYHBIMU AKTUBHOCTH HEMPOHHOH CETH. [K-7
HEUPOHHBIMU [IpoekTupoBaHue HENPOCETEBBIX
CEeTSIMU Mojiesnel kiaccupukanuu
N300pakKeHU.
7. |ABrokomupoBmukH | [lepenada oOydeHus. YK-1 K, CP,JIP, 3
OcHOBBI PabOTEHI C [TKomnk-2
ABTOKOJMPOBIIHKAMU. [IK-7
[ToBbIierue 3P HEKTUBHOCTH
paboTHI TITYOOKMX HEMPOHHBIX
cerelt. [IpoextupoBanue
HEHPOCETEBBIX MOJIEIIEN
CErMEHTAIMU U300paKeHUH.
8. |Anamu3 curHanoB u| BekTopHOE mpencTaBieHue YK-1 K, CP, JIP, 3
BPEMEHHBIX PAJIOB. | TEKCTOBBIX JAHHBIX. [MKomnk-2
PexyppeHTHbIE HEUPOHHBIE [K-7
cetu. [IpoekTupoBanue
HEMPOCETEBBIX MOJIENEN
aHaJIM3a BPEMEHHBIX PSJIOB.
9. Hcnonp3oBanme OCHOBBI T€HEPATUBHO- YK-1 K, CP, JIP, 3
TE€HEPAaTUBHO- KOHKYPUPYIOIINX MOJEIIEH. [MKomnk-2
KOHKypUpyromux | Peanuzanus renepatuBHON [K-7
MOJIECIIEH. HEHUPOCETEBOM MOJIEIH.
10. (IIpakTHueckue OO0yueHue ¢ NOJIKPEIICHUEM. YK-1 K, CP, JIP, 3
ACIIEKTBI IToctpoenue cucrem [TKonk-2
HACTIOIb30BAHUS HCKYCCTBEHHOT'O MHTEIUIEKTA C [K-7
o0yueHHs C| IOMOIIBI0 O0YUYEHHUS C
MOJIKPEIIJICHUEM. MOJIKPEIIJICHUEM.

O6miast TpynOEMKOCTh JAWCITUTUTHHBI

oOyueHue» coctapiser 3 3auéTHpie equauibl (108 yacos).

«VICKYyCCTBEHHBII HHTEJUIEKT M MAalIMHHOE




Tabnuua 2. Cmpykmypa oucuunaunst (mooyas) « ckyccmeennvlit unmeiiekm u MawiuHHoe
odyueHue»

TpynoemkocTs
Buag pab6otsl 9acoB / 3aY4eTHBIX eIHHHIL
3 cemecTp BCEro
OOuast TPy10eMKOCTh (B 4acax) 108 180
KonrakTHasi pa6ora (B yacax): 42 42
Jlexyuonnvie 3auamus (J1) 14 14

Ipaxmuueckue 3anamus (113) - -

Jlabopamopusie pabomut (JIP) 28 28

Cemunapckue zanamus (C3) - -

CamocrosiTesibHasi padora (B 4acax), B TOM 4YHCJIe 57 57
KOHTAKTHasi padora (BHe ay/INTOPHAsA):

Pacuerno-rpaduueckoe 3aganue - -

Pedepar (P) i} a

Occe (I) - -

Konrponsnas padora (KP) - -

CamocTosiTeTIbHOE U3YUEHHUE Pa3/iesioB 57 57

Kypcosoii npoext (KII), kypcoBas padora (KP) - -

IToaroToBka U MPOXOXKACHUE POMEKYTOUHON aTTECTALlUH 9 9

Buja npomexyTo4HO# aTTeCTANMH 3a4er 3a4er

Tabauuya 3. Jlekyuonnie 3auamus

I'D‘i[ Tema
1. | IlpenBapurenbHblid aHaNKU3a JaHHbIX. Buzyanusanus.
2. | O6yuenue knaccupukaropoB. O0yuenue perpeccopon. OreHka KauecTBa 00yueHHs.
3. | llogOop runepnapameTpoB Mozeneld. AHCaMOIN MOJETEH.
4. | CHMKeHue pa3MepHOCTH MPU3HAKOBOTO MpocTpaHcTBa. KOHCTpynpoBaHue MPU3HAKOB.

KHaCTepI/ISaHI/IH JAaHHBIX.

5. | ApXUTEKTYpbl HEUPOHHBIX CETEH Il PAa3HOPOIHBIX 3a/1a4 aHAIN3a JaHHBIX.
[TpuMeHeHne HeHPOHHBIX CeTel I pelIeHus 3aa4 KiIacCU(UKALUU U PErPECCHH.

6. | CBeprouHble HEHpPOHHBIE ceTH. Bu3yanuzanus mapameTpoB M aKTHBHOCTH HEWPOHHOW
CETH.

7. | lepenaua oOyuenus. OcHOBbI paboOTBl ¢ aBTOKOAMpOBIIMKaMHU. [loBbilieHME
3¢ GEeKTUBHOCTH pabOThI INTyOOKUX HEMPOHHBIX CETEH.

8. | BexTopHoe mpejcTaBieHne TEKCTOBBIX JaHHBIX. PEeKyppeHTHbBIE HEHPOHHEIE CETH.

9. | OcHOBBI TeHEePaTUBHO-KOHKYPHPYIOIIUX MOJIENIEH.

10. | OGyueHwme ¢ MOAKPEIUICHUEM

Tabnuya 4. [lpakmuueckue 3anamus (cemMunapcKue 3aHamus)



Ne Tema

1. | IlpakTuueckue 3aHsATUS (CEMUHAPCKUE 3aHITHS) HE MPEyCMOTPEHBI.

Tabnuua 5. Jlabopamopmusie pabomst no oucuuniune (Mooyio)

Ne Tema

1. HpOBeI[eHI/Ie Pa3BCA0YHOI'0 aHaJIM34a JaHHBIX.

2. | O3HaKkoMIIeHHE C TIPOTPAMMHBIMU HHCTPYMEHTAMHU MPOEKTUPOBAHUS CUCTEM
MaIMHHOrO o0yueHus. [locTpoeHue npocThix Mojieseil Kinaccu@uKalu U perpecCcuu.

3. | [Hoctpoenue ancamOuieit Mozieneil MalIMHHOTO O0YYEHUS JUIS PeIICHHS 3a1a4
KJIacCU(UKaIHH.

4. | Ouenka nH(GOPMAaTUBHOCTH MPU3HAKOB U CHIKECHUE Pa3MEPHOCTH MTPU3HAKOBOTO
IIPOCTPAHCTBA JJIsl aHAIM3a OOBEKTOB U3 0a3 IaHHbIX.

[TpoexTHpoBaHKE HEUPOCETEBBIX MOJIEIICH KIIACCU(HUKAIIMH U PErPECCHU.

[TpoekTupoBaHue HEHPOCETEBBIX MOJIECH KIacCU(UKAIIMU N300PAKEHUM.

[TpoexkTupoBaHue HEHPOCETEBBIX MOJIENIEH CErMEHTAIIMU N300paXKEHHIA.

HpOGKTI/IpOBaHI/IC HeﬁpOCCTeBLIX MO,Z[CJ'ICIZ aHalIn3a BPECMCHHBIX PAIO0B.

© X N O

Peannsanus renepaTuBHOW HEUPOCETEBON MOJIEIH.

10.| I[TocTpoeHue cucTeM UCKYCCTBEHHOTO MHTEIUIEKTa C TOMOIIbI0 00yUeHus C
MOAKPETICHUEM.

Taonuya 6. CamocmoamenvHnoe usyuenue pazoenos OUCYUnIUHbL (MoOyi)

BOleOCbI, BBIHOCHUMBIC HA CAMOCTOATECJIBbHOC U3YICHUEC

1. CaMocTOSTEIIBbHOS N3YUYCHUC TCOPCTUUCCKHUX PAa3ACIOB JUCHUILIMHBI 110 3aJaHHUIO
JICKTOpA.

2. | lloBTOpeHue u yriyOJieHHOE H3YYEeHHUE JISKIIMOHHOTO MaTepHara.

w

Pemenue IMPAKTUYCCKUX 3aa49 U MMOATOTOBKA K IPAKTUYCCKHUM 3aHATUAM.

4. | TlogrotroBka K KOJUIOKBUYMY, 3a4€Ty W 9K3aMEHY.

5. OuneHo4yHble MaTepHAJIbI VISl TEKYLIEro U Py0e:KHOr0 KOHTPOJISl yCIIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTaluH

KoHeuHbIMU pe3yibTaTaMd OCBOEHHS MporpaMMbl AucHUILIUHBL «lcKyccTBeHHBIN
MHTEJUIEKT U MallMHHOE O0y4YeHHe» SBISAIOTCS CHOPMHPOBAHHBIE KOTHUTHUBHBIE JE€CKPHIITOPHI
«3HATbh», «YMETb», «BIAJETb», PACIUCAHHBIE IO OTAEIBHBIM KOoMHeTeHUUsM. PopMupoBaHue
3TUX JECKPUNTOPOB MPOUCXOJIUT B TEUEHHE BCErO CEMECTpa IO 3TaraM B paMKaX pazInyHOIo
BU/JIA 3aHATHI U CaMOCTOSITEILHON pabOTHI.

B xoze u3y4yeHus AUCHUILTUHBI NIPEyCMaTPUBAIOTCS MeKYull, PyoedcHblll KOHMpOb U
NPOMENCYMOUHAS ammeCmayusi.

Konmponvnvie meponpusamus no oucyuniume TPOBOISATCA B COOTBETCTBHH C

[TonoxxenneM o OayuIbHO-PEHTHHTOBOM cucTeMe arrectanuu oOydarommxcss KBIY. Omnenka



yCHeBaeMOCTH O0Y4YaloIIEerocss OCYLIECTBIISAETCA B XOJ€ TEKyIIero W pyOexHOro KOHTPOJs, a
TaK)Ke IPOMEKYTOUHOM aTTeCTallUHU.
5.1. OneHo4Hble MaTepUAaJbI 1JIsl TEKYIero KOHTPOJIS

Lenvy mexkyueco KoHmpoJisL — OLIEHKA PE3yJIbTaTOB pabOTHI B ceMecTpe U oOecrieueHne
CBOEBPEMEHHOI1 00paTHOM CBSI3U, JIJIs1 KOPPEKIUU 00yUEHHS, aKTUBU3ALUU CAMOCTOSITEIILHOM
pabotbl obydatonierocs. OOBEKTOM TEKYIIETO KOHTPOJIS SIBJISIOTCS KOHKPETH3UPOBAHHbIE
pe3yabTaThl 00yueHus (yueOHbIe TOCTUKEHUS) TIO TUCHUILITUHE.

Texywuii KOHmMpoONb YCUEBAEMOCTH 00€CleYHBAeT OLEHUBAHUE XOJAa OCBOCHHS
JUCIUIUIMHBI BKJIIOYAET: OTBEThl HAa TEOPETUYECKUE BOMPOCHl HA MPAKTUYECKOM 3aHITHH,
pellleHue TMpPaKTUYECKUX 3a7ad M BBIIOJHEHUE 3aJaHUN Ha IPAKTUYECKOM 3aHATHH,
CaMOCTOSITENIbHOE BBIMOJHCHUE HMHAMBUAYAJIbHBIX JOMAIIHUX 3alaHuil (HampuMep, pericHue
3aJ]a4) C OTUYETOM (3aIMUTOI) B YCTAHOBJIEHHBIN CPOK, HallMCAHUE I0KJIa/10B, pedepaTos.

OneHka KayecTBa TOJATOTOBKM Ha OCHOBAaHUHU BBHIMOJHEHHBIX 3aJaHUN  BEIETCS
npenojaaBaresieM (C OOCYXIIEHHEM pe3yJbTaToB), OaJIbl HAYMCIAIOTCS B 3aBUCHMOCTH OT
CJI0HOCTH 3aJJaHUsl.

5.1.1. Bonpocwel no memam oucyunaunwvt « cKkyccmeenHnwlii unmesnekm u MauiuHHoOE
obyuenue» (konmponupyemoie komnemenyuu YK-1, IIKonk-2, IIK-7)

Tema 1. Bseoenue 6 enybokoe mawunnoe ooyuenue. 3a0auu Kiaccupukayuu u pecpeccuu
3amaua kimaccudukanuu. [locraHoBka 3amaun. llemeBas QyHKuMS 3amaud KIacCHU(PUKAIIH.
Oyuknus Softmax. BeiBoa 1neneBoil pyHKIMM 3a/1a4u Kiaccu(DUKAIMKU ¢ TTOMOIIbIO MPUHITUTIA
MaKCHUMaJIbHOTO TpaBaononodus. 3agaya perpeccuu. IloctanoBka 3anaun. LleneBas QpyHkuus
JUIs 3aauu perpeccud. BriBoj 1eneBol (QyHKIMH 3a/ladll PETPECcCHM C MOMOIIBI0 IMPUHIIMIIA
MaKCHUMaJIbHOTO TPABAONOA00HS.

Tema 2. Obyuenue 2nyooKot HeUpoHHOU cemu
Merton rpanueHtHoro cmycka. CTOXacTHUECKUH I'paAMeHTHBIN ciyck. MHunmanusamnus Becos
HelipoHHOW ceTu. Meron oOpatHOro pacnpocTpaHeHHsl - 3((EKTUBHBIA METOJI BBIYMCICHUS
BEKTOpa TpajJMeHTa LeJIeBOW (QYHKIMHM MO BecaM HEHMpOoHHOW ceTu. BuluncieHue rpaaueHTta
1eneBod (QYHKIMM 3aJaud KiaccuPHUKaluu Mo BbixogaMm ¢GyHKIWU Softmax. Berumcnenue
rpaJveHTa 11ejaeBoi (YHKINH 3a/1a4M KJIACCU(PUKALIMU 110 BBIXOJjaM HEHPOHOB BBIXOHOTO CJIOS,
€CJIM W3BECTCH TPAJUEHT IeNieBOM (YHKIHMH MO BbixogaMm ¢yHKmuu Softmax. Berumcinenue
rpaJueHTa 1ejaeBoi pyHKINU 3a/1a4 PErPECCUH 10 BBIX0JIaM HEHPOHOB MOCIIEIHETO CIIOSL.

Tema 4. Ceéepmounvle HeupoHHble cemu
[Tousitue cBeprounoro ciosi. OOpaTHOE pacmpocTpaHEHUE yepe3 CBepTouHble ciou. Pooling-

cioi. O6patHOe pacmpocTpanenue yepe3 pooling-ciou. [loHsTHE O BOCHIPHUATHS HEHpOHA
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(arrn. Receptive Field). Bnusane mapamMeTpoB CBEpTOYHBIX CIIOEB M pooling-cioeB Ha moJjie
BOCIpUATUS HEWpoHA. BplunciaeHue Monist BOCHPUATUS HEHpOHA. ApPXUTEKTypa CBEPTOUYHOM
ceTu Ha npumepe cBeprounoit cetn VGG-16 s kinaccupukauy n300pakeHui.

Tema 5. Pecynapusayus enyb60Kux HetpoHHbIX cemell
Mertobl peryisipuzalii HEMPOHHBIX CETEH:
- Meton Weight Decay. BxitoueHre cyMMBbl KBaIpaTOB BECOB B IIEJIEBYIO (DYHKIIUIO.
- Meton Dropout. City4aifHoe OTKIIFOUEHUE HEUPOHOB B TIPOIECCE OOYUCHHS.
- Meron Batch Normalization. Hopmanuzarus akTuBaiiuii HEHpOHOB.
- Meron Label Smoothing. Monudukanus meneBbx 3HaYCHUH B 3a/1a4e KiIacCU(DUKAIIUHN.
- PanHss ocTaHoBKa 00y4eHUs

Kpumepuu ¢popmuposanusa oyenok (ouenueanus) ycmuoz2o onpoca

YCTHBINA OnpoC SBISETCS OJHUM U3 OCHOBHBIX CIOCOOOB ydéTa 3HAHMN O0YyYaromIerocs
no aucuuriinHe «VICKycCTBEHHBIN WMHTEIIEKT M MalIMHHOE 0o0ydeHue». Pa3BEpHYTHIM OTBET
oOyuarolierocss JO/DKEH MPEACTaBIATH COOOM CBSI3HOE, JIOTMYECKM IOCIEA0BaTENbHOE
COOOIIIEHUE Ha 33JJaHHYIO TEMY, ITOKa3bIBAaTh €r0 YMEHUE IPUMEHATH ONPEICIICHHUS.

B PE3YIbTATC YCTHOI'O OIIPOCA 3HAHUA, 06yqa10meroc;1 OLCHUBAIOTCA I10 IIKAJIC:

KoaunuectBo

Kpurepun ouneHuBanus
0aJ1710B p p 1

5 OO0yuarommiics

- [IOJIHO U3J1araeT U3y4yeHHbII MaTepual, 3HaeT Bce GopMyJIbl, IPUMEHsIEMbIE
METO/Ibl U UX TOYHOCTH;

- IOHUMAET MaTepuall, MOXKET 00OCHOBATh CBOU CYX/IEHUS, IPUMEHUTH 3HAHUS
IIpU pEeIIeHNN IPAKTUYECKUX 3ajau U JIa0OpaTOPHBIX 3aJaHUN JUIs
CaMOCTOSITEJIBHOTO BBIITOJIHEHNUS;

- M3JIaraeT MaTepua Mocjiae10BaTeNIbHO U MPABUIBHO C TOYKU 3PEHUS] HOPM
JIUTEPATYPHOTO S3BIKA.

4 OOyuarommuiics 1a€T OTBET, YIOBIETBOPSIONINN TEM K€ TPEOOBAHUSAM, YTO U IS
«5» 0annoB, HO OMYCKAET HECYIIECTBEHHBIE OMMOKH, KOTOPBIE CaM Ke
UCTIPABIISET, © HEKOTOPBIC HEJJOUETHI B TIOCIIEIOBATEIHFHOCTH ¥ O(DOPMIICHUH
U3JIaraeMoro Matepuaa.

3 OOyuaromumiicss oOHapy>KUBAET 3HAHUE U TOHUMaHHUE OCHOBHOTO MaTepuaa mo
JaHHOU TeMe, HO:

- M3JIaraeT MaTepHUasl HETOIHO U JIONyCKaeT HETOYHOCTH B OTIPE/ICIICHUN
MOHSITHI, 3HAHUN METOJIOB, UX TOYHOCTH,

- HE yMeeT JO0CTAaTOYHO IIYyOOKO U JIOKa3aTeIbHO 000CHOBATH CBOU CYXKICHHS U
MPUMEHSTH METO/IbI;

- M3JIaraeT MaTepruajl HeMOCIeIOBATEILHO, TOMYCKAET OIMMUOKH.

2 OOyuaromuiics 0OHapyKMBAET HEMOJIHOE HE3HAHUE HEKOTOPOM YacTH pasjiena
M3y4aeMoro MaTtepuaina, J0MycKaeT omHuOKY B popMyIupoBKe U GopMyax, npu
OILICHKE TOYHOCTH METOOB.

1 OO6yuatomuiics 0OHapyKMBaeT HE3HAaHUE HEKOTOPOI YacTu pasjiena u3y4yaeMoro
MaTepuaia, JOMyCKaeT CYIIECTBEHHbIE OLIMOKHU B (JOPMYJIUPOBKE U popmyax,
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IMpU OLCHKEC TOYHOCTU MCTOJ0B.

0 OO0yuaromuiicst 0OHapyKUBaeT HE3HAHUE OOJIBINEH YacTH pa3jieia H3y4aeMoro
Marepuaia, J0ImycKaeT ook B (POpMYITHPOBKE U (HhopMyJiax, PHU OICHKE
TOYHOCTU METOOAOB.

banmnbel  Moryt craBuThCS HE TOJBKO 32 €IMHOBPEMEHHBIH OTBET, HO M 3a
paccpeOTOUYEHHBI BO BpPEMEHH, T.e. 3a CYMMY OTBETOB, JaHHBIX OOydYaloIIMMCS Ha
MPOTSKCHUH 3aHTHSIL.

5.1.2. Ouenounvie mamepuansvt 01 camocmosmenbHoll padomol 00yuarOuiezocs
(munoesvie 3a0auu (konmpoaupyemote komnemenyuu YK-1, IIKonk-2, IIK-7)

[lepeueHp TUIOBBIX 3a/1a4 JUISI CAMOCTOSITENILHOM paboThl chOpMHPOBAH B COOTBETCTBUU
C TEMATUKOW MPAKTUYECKUX 3aHATUNA 1O IUCUUILIMHE «VICKYyCCTBEHHBIN UHTEIUIEKT U MAILIMHHOE
oOyuenue». CamocTosATenbHas paboTa OLEHUBAETCS CTENEHbIO OCBOCHMS BOIIPOCOB IS
CaMOCTOSITENILHOTO U3YYEeHHUS W HHIWBUIYaTbHBIM BBIIOJHEHWEM 3a/laHui K MPaKTUYECKUM
3aHATUSIM.

[lepedeHp TUMOBBIX 337144 UL CAMOCTOSITEIBHOM paboThl ¢(hOPMHUPOBAH B COOTBETCTBHUH C
TEMATUKOH MPAKTHYECKUX 3aHSATHH 1O JUCIUATUTHHE.

Jlabopamopnas paboma Nel. «IIpoBenenne pa3Be10uHOTO aHATN3a JAHHBIX)

enb paboTsl — HamucaTh IporpamMmy Ha sizbikax Python u R, mpoBosinyto pa3BeaouHblii
aHanmu3 Habopa MJaHHBIX, IIOJIYYEHHOTO OT IMIperojaBaTelisd, a Takke BU3YaTU3UPYIOUIYIO
3aBHCUMOCTH MEXKIY MPU3HAKaMu. Pe3ynbraTsl pabOThI IPUBECTH B OTYETE.

Jlabopamopnas padboma Ne2 «O3HakOMIIEHME C TNPOTPaMMHBIMU HHCTPYMEHTaMHU
MIPOEKTHUPOBAHMUS CUCTEM MAaIIMHHOTO 00y4eHus. [locTpoeHne mpocThix Moienel kiaccudukanmuu
U pErpeccun»

Lens paboThl — HamucaTh IporpaMmy Ha si3bikax Python u R, BeImoHSIONTYI0 TTOCTpOEHNE
KJaccu(uKaTopoB (He MeHee TPEX MOJeNiel Ha OCHOBE pa3HBIX aJTOPUTMOB) U PErpeccopoB (He
MeHee TpEX MOJIeNiell Ha OCHOBE Pa3HBIX alTOPUTMOB) JUIsl BEIOOPOK, C TIOMOIIHI0 HE MEHEE TpeX
ITOPUTMOB, TIOJYYEHHBIX OT TMpEenojaBaTels, a TakKe OLEHUBAIOMIYI0 3(h(EKTUBHOCTh HUX
paboTsl. Pe3ynbTarel paboTHI IPUBECTH B OTUYETE.

Jlabopamopnas paboma Ne3 «IloctpoeHue ancamOiae mMojeneld MalIMHHOTO OOYYESHHSI
JUTS pelIeHns 3a7a4 KiaccuuKauy 1 oteHka 3(ppekTuBHOCTH UX pabOThD»

Lenb paboThl — HamKcaTh MporpaMMy Ha sizbikax Python u R, BeImomHSIONIyI0 TOCTpOEHHE
aHcaMOuielt Kiaccu(pUKaTOpoB (He MeHee TpEX aHcaMOuieil) U OleHUBaOILYI0 3()()EKTHBHOCTD MX

paboTHI I BEIOOPKH, MOJTYYEHHON OT TIpernoaaBaTesis. Pe3ynbraTel paboThl MPUBECTH B OTYETE.
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Jlabopamopuass paboma Ned «OneHka HWHDOPMATHBHOCTH TIPU3HAKOB W CHIDKEHUE
NPU3HAKOBOTO MPOCTPAHCTBA [T aHATN3a 00BbEKTOB U3 0a3 TaHHBIX»

Lens paboThl — HammcaTh MporpaMMmy Ha s3bikax Python m R, BeIMOnmHSsIONIyIO aHaim3
MH(POPMATUBHOCTH IPU3HAKOB U KJIACTEPU3ALMIO JAHHBIX (arJIOMEpaTUBHYIO, IJIOTHOCTHYIO M Ha
OCHOBE LIEHTPOUIOB) MJIsi BBIOOPKHM, MOJIY4YEHHOM OT mpenojgasatens. Pe3ynbraTsl paOoThl
IIPUBECTH B OTYETE.

Jlabopamopnas paboma NeS «lIpoekTupoBaHre HEHPOCETEBBIX MOJelNel Kiaccudukanuu
U perpeccum»

Ienb paboThl — HanMcaTh porpaMMy Ha si3bikax Python u R, BeinonHsromtyto nocrpoenue
1 00ydeHre HeWPOHHBIX CETEH MPSIMOTO PACHPOCTPAHEHHUS, PEIIAIOIIUX 33a49H KIAaCCU(PHUKALIUU 1
perpeccun (BBIOOPKM TMOJYYEHBI OT TpenojaBaressi), Tpedyercs momaoOpaTh Oe3U30BITOYHYIO
apXUTEKTYpy CeTH, paboTaroliel ¢ AOMyCTUMBIM YPOBHEM OLIMOKM U BU3YaJIM3UPOBATh MPOLIECC
o0y4eHus mojieneil. PesynbraTsl paboThl IPUBECTH B OTYETE.

Jlabopamopnas paboma Ne6 «IIpoekTHpoBaHNE HEHPOCETEBBIX MOJEICH KilacCH(pHUKauu
U300pKEHUIDY

Lens paboThl — HamucaTh MporpaMMmy Ha si3blke Python, BBINTOMHSIONIYIO MOCTPOEHHE U
o0ydeHue Kiaccudukaropa M300pakeHH Ha OCHOBE CBEPTOYHOW HEWPOHHOM ceTu (BBIOOpPKa
M300pa)XKEeHHI TOTy4eHa OT IpernoAaBaTes), Tpedyercs moao0paTh 6€3M30bITOYHYIO APXUTEKTYPY
cetu, paboTaroniell ¢ JOMYCTHMBIM YPOBHEM OIMMOKM M BH3YalIM3HPOBATh IPOLECC OOyUeHHS
Mozenel. Pe3ynbTaTel paboThl IPUBECTH B OTUETE.

Jlabopamopnas paboma N7 «IIpoekTHpoBaHHE HEUPOCETEBBIX MOJENe CerMeHTaluu
N300paykeHHID)

enp paboThl — HamucaTh IporpaMMmy Ha si3bike Python, BeImonHsoIyt0 mocTpoeHue U
o0ydeHHe MOJENM CEerMEeHTAllMd H300pakeHUi Ha OCHOBE aBTOKOJMPOBIIMKOB (BBIOOpPKa
n300paXeHH MoTy4eHa OT Ipenojasatens), TpeOyercs mo1o0paTh 6e31M30bITOUHYI0 apXUTEKTYPY
ceTty, palboTaroleil ¢ JAOMyCTUMBIM YPOBHEM OLIMOKM M BU3yaJM3UPOBaTh IpOIEcC OOydeHHUs
MoJiesiel ¥ IPUBECTH METPUKHU KadecTBa. Pa3paboTaTh BTOpPYIO MOIENb HCIOJB3YIONUIYIO IIepeiady
00y4eHUs U CPaBHUTh pe3yJbTaThl IBYX Mojienieil. Pe3ynbraTsl paboThl IPUBECTH B OTYETE.

Jlabopamopnas paboma Ne8 «llpoekTupoBaHne HEMpPOCETEBBIX MOJENeH aHaiu3a
BPEMEHHBIX PSAIOB»

Henp paboThl — HamucaTh MporpaMMmy Ha si3bike Python, BbImonmHsIONIyI0 MOCTpOeHHE U
o0ydeHHe MOJENU TPOrHO3MPOBAaHMS OyAyIIMX 3HAUCHUH HAa OCHOBE JAaHHBIX BpPEMEHHOM
MOCIIEIOBATENbHOCTH  (BbIOOpKA TOJMydeHa OT MpernojaBaTens), Tpedyercs moao0parhb

ApPXUTEKTYPy PEKypPPEHTHOW HEWPOHHOH CETH, pabOoTaroImel C TOMYyCTUMBIM YPOBHEM OIIMOKH U
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BU3YaJIM3UPOBaTh IMpolecc oOyueHHs Mojeneld M MPHUBECTH METPUKHM KadecTBa. Pe3ynbraThl
paboThl IPUBECTU B OTUETE.

Jlabopamopnas paboma Ne9 «Peanuzanus reHepaTUBHON HEUPOCETEBON MOICTIID

Henp paboThl — HamucaTh MporpamMmbl Ha s3bike Python, BHITOMHSIONIYIO MOCTPOSHHUE U
oOyueHHe MOJENIM TeHepallii BPEMEHHBIX IOCIeI0BaTeIbHOCTE U M300pakeHuit (BbIOOpKU
M300paKEHHUI U BPEMEHHBIE MMOCIIEI0BATEILHOCTH, UCTIONB3YIONIUECS I HACTPONKH, MOTyYeHBI
OT TIperoiaBaTenisi), Tpedyercs moaoopaTh apxuTekTypbl GAN, HCIONB3YIOMIMXCS UTSI CO3aHUs
pe3yJbTaTa U OLIEHKU €ro KayecTBa, BU3yalM3UpOBaTh Mpolecc o0yueHHs] MOZENEeH U MpUBECTU
METPUKHU KauecTBa. Pe3ynbraThl paboThl IPUBECTH B OTUETE.

Jlabopamopuas paboma NelO «IlocTpoeHrE CHUCTEM WCKYCCTBEHHOTO WHTEIUICKTa C
MIOMOIIIBI0 O0YUYEHWSI C TIOJKPETUICHUEM

Lenp paboThl — HamucaTh MporpaMMmy Ha si3bike Python, BeIMonHsIONIYI0 MOCTpOEHHE U
oOyueHre MOJeNu YIpaBiIeHUs OObEKTaMU C HCIOIB30BAaHMEM OOYYEHHS C MOJKPEIICHHEM
(BBIOOpKA, WCHOJIB3YIOIIASCA JUIS HACTPOWMKH, TMOJy4deHa OT IpernojaBaTelisi), Tpedyercs
BU3YAJIM3UPOBaTh Tporiecc OOydYeHHs MOJENM W TPHBECTH METPUKU KadecTBa. PesyibraTsl
paboThI IPUBECTHU B OTUETE.

Memoouueckue pexomeHnoayuu no peuwieHuro 3a0au

[Ipuctynass x pemeHuro 3agady, HEOOXOAUMO BHUMATEIBHO M3YyYHUTh TEOPETUUYECKHI
Marepuag Mo TeMaM, pa3o0paTh MPHUBOJAUMBICE B TEOPETHUYECKOM MaTrepuaje KaKIOH TeMbl
npumepsl. [Ipy BBHINOIHEHUN 33aJaHUN UCTIONB3YIOTCS (POPMYIIBI U METOJBI, MPEICTaBICHHbIE IO
KaXJI0M TEME.

[lens 3amanuii — chOpMHUPOBATH HABBIK PEIICHUS MPAKTHYCCKUX MPUKIAIHBIX 33jad,
HABBIK OLIEHKH TOYHOCTH MOJTYYSHHOTO PEIICHUS U aHaJIN3a TIOBEICHUS OINOOK.

Kpumepuu ¢popmuposanus oyenok no 3a0anuam 01a camocmoamenbHoi padomaol
odyuawuwezocsa (munogwle 3a0auu)

CamocrosiTenpHast paboTa CTYIEHTOB 0 AUCITUTUIMHE OPTAaHU3YETCs B CIIEAYIOMUX hopMax:
1) camocToATEIbHOE H3Y4YEHHE OCHOBHOTO TEOPETHYECKOrO MarepHaia, O3HAKOMJICHHE C

JIOTIOTHUTENBHON TuTeparypoit, IHTepHeT-pecypcamu;
2) MOJrOTOBKA K BBHIMOJHEHUIO JTAOOPATOPHBIX PadOT.

Tekymuii KOHTPOJIb TIO JIAOOPATOPHBIM pabOTaM OCYIIECTBISETCS B BHUAE OOCYXICHUS
MIPOU3BOUTENHPHOCTH PEATM30BAHHBIX CHCTEM MCKYCCTBEHHOTO WHTEJUICKTA M PE3YJIbTaTOB MX
paboTsl. Tekymuuit KOHTPOIIb YCIIEBAEMOCTH 10 TEOPETHUYECKOMY MaTepUaly OCYIIECTBISETCS Ha
KOHTPOJIBHBIX HEJENIIX CeMecTpa.

- U3YYCHUE TCOPCTHUYCCKOI'O0 KypCa — BBIIMOJHACTCA CaAMOCTOATCIIBHO KaXXIbIM CTYACHTOM IIO
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UTOTaM KaKIOW M3 JIEKLHUH, pe3ylbTaTbl KOHTPOJIMPYIOTCS MPENOAABATEIEM Ha JIEKIIMOHHBIX
3aHATUAX, UCTOIB3YIOTCS KOHCHEKT (JIEKTPOHHBIN) JEKIUH, YIeOHHKH, pEKOMEHIyeMble TaH-
HOH IIPOrpaMMON;

- pelleHre 3aj1a4 10 3aJaHuI0 (MHIUBUIYaTbHOMY IJIe TpeOyeTcs) Mpero/iaBaTeiss— PelarTcs
3aJ]a4d, BBIJAHHBIC IIPENOJNABATEIEM II0 MTOraM JIEKIIMOHHBIX 3aHATHM W IPOBEIEHHBIX
71a00paTOPHBIX PabOT, CHAIOTCS B KOHIE CEMECTpPA, HCIOIb3YIOTCS KOHCIEKT (3JIEKTPOHHBIH)
JCKIHiA, y4eOHUKH, pEKOMEHAYEMbIE TAaHHOW TPOTrPaMMON.

CamocrosarenbHass pa0oTa  OLCHMBAETCS  CTENEHBIO OCBOEHHUS  BONPOCOB IS
CaMOCTOSITEJIBHOTO M3Y4YECHHs M MHAWBHUIYAJIbHBIM BBIIIOJIHEHHEM 3aJaHUN K INPAKTUYECKUM
3aHATUAM.

B pesynbpTare 3HaHUS 00y4aroLMEToCcs OLEHUBAIOTCS 110 CIEIYIOLIEH IIKae.

IlIkana oyenueanus camocmoamenbHoll padomot

KoumnuectBo
Kpurepun oneHuBanusi
0aJ10B

5 OOyuaromumiics: moka3ai NIyoOKHe 3HaHUS MaTepuala Mo MoCTaBICHHBIM
BOIMPOCaM, IPaMOTHO, JIOTUYHO €T0 U3JIaraet, CBOOOHO UCIONIb3YeT HE0OXOAUMBbIe
(GopMyJIbl IPU PELIEHUH 3a/1a4.

4 OOyyaronuiicss TBepAO 3HAET MaTepuall, TPAaMOTHO €ro H3JIaraeT, He JOIMYyCKaeT
CYIIECTBEHHBIX HETOUHOCTEH B IPOIIECCE PELICHUS 3a/1ad,

3 OOyuaronuiicss UMeeT 3HaHUsI OCHOBHOTO MaTepHalia Mo MOCTaBICHHBIM
BOIIPOCAM, HO HE YCBOMJI €T0 JIeTaJIei, IOMyCKaeT OTJCIbHbIC HETOYHOCTH TIPH
peLlCHUH 3a7a4.

OOyuatonuiics UMeeT HEeT0IHOE 3HaHNE M TOHMMaHUe OCHOBHOTO MaTepHara 1o

2 MOCTaBJIEHHBIM BOTIPOCAM, HE YCBOMJI €T0 JeTalei, T0MyCKaeT HEeTOYHOCTH MPH
peIIeHNH 3a/1a4.

1 OO0yyaromuiicst 0OHapy’KHUBaeT 3HaYNTENbHEee HE3HAHUE U TIOHMMaHHe OCHOBHOTO
MaTepuasa 1o MOCTaBIEHHBIM BOIIPOCaM, HE YCBOWJI €0 JIeTalleH, TOMyCKaeT
CYIIECTBEHHBIC HETOUHOCTH MPU PEIICHUH 3a/1a4.

0 OO0yuaronuiicst 1omyckaeT rpyObie OIHMOKH B OTBETE Ha MOCTaBIEHHBIE BOIIPOCH U
MIPH PEIICHNN 33/1a4.

bamnel  MOryr craBUTbCS HE TOJIBKO 32 €IMHOBPEMEHHBI OTBET, HO M 3a
paccpelOTOYECHHbIII BO BpEMEHH, T.€. 3a CyMMY OTBETOB, JaHHBIX OOydYaromMMcs Ha
MPOTAKCHUHN 3aHATHA.
5.2. OneHOYHbIEe MaTePHAJIBI VIS PYOesKHOT0 KOHTPOJIS
Pyb6esicnbiti konmpoabs TPOBOAUTCS C LIENbIO ONPEENICHHs KaueCTBA OCBOEHUS yUeOHOTr0
Marepuaga B IeJ0oM. PyOeHbIi KOHTpOJIb OCYILIECTBIS€TCs 1O Oojiee WM MEHee
CaMOCTOSITENIbHBIM pa3feiaM Kypca W NIpPOBOAUTCS MO OKOHYAHUU M3yUEHHUs MaTepuana B

3apaHCcC YCTaHOBJICHHOC BPCM:I.
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B Teuenue cemectpa TPOBOAUTCA mpu PYOEHCHLIX KOHMPOTIbHBIX MEPONPUAMUL NO

epaguxy.
B kadectBe QopM pyOeKHOrO KOHTPOJII MOXHO HCIOJIB30BaTh TECTHPOBAHUE
(MUCbMEHHOE WJIM KOMITBIOTEPHOE), TMPOBEACHHE KOJUIOKBUYMA WJIM KOHTPOJBHBIX paboT.

Brimonmasembie pa6OTI)I AOJDKHBI XPAHUTHCA Ha Kaq)eﬂpe B TCUYCHUU yLIC6H01"O rogpa u 110

TpeOOBaHUIO TIPEIOCTABIIATHCS B Y IPaBICHUE KOHTPOJIS KauecTBa.

Ha

pyOexHbIe

KOHTPOJIbHBIC

MEpOIPHATHSL

IporpaMMHBIN MaTepual (Bce pa3zielibl) M0 AUCIUILIHHE.

PEKOMEHITyeTC s

BBIHOCUTH

HpOBC,I[GHI/Ie peﬁTI/IHFOBBIX KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ 11 MHBAJIWMAOB MW JIMI C

OrpaHU4YCHHBIMU

alalITUPOBAHHBIMU

TEXHOJIOTHUEH aTTeCTalluu.

BO3MOXXHOCTAMU

KOHTPOJIbHO-U3MCPUTCIIbHBIMU

31(0]010):3 3 N v ()

Marepuaiamu U

JUCHUITIIINHE

(koumponupyemote komnemenyuu YK-1, IIKonk-2, IIK-7)

oOecrieunBaercs

COOTBETCTBYIOLICH

5.2.1. Ouenounvie mamepuavl 011 KOHMPOAbHOU PAOOMBbL, KOJNOKGUYMA

OHGHO‘-IHI)IG Marepuajibl Jid KOJJIOKBUYMOB TIIPpHUBCACHLI B HSll, a OILICHOYHBIC

MaTtepuabl JUIsl KOHTPOJIbHOUM paboTsl — B 11.5.1.2.

Illkana OUCHUBAHUA NJIAHUDYEMBIX pe3Ylibmamoe 06leEHll}l

Tekywiuit u pyoestcHvlit KOHMpPOJib

IlIxana oneHUBaHUsA
Cemectp 0-35 6a10B 36-50 6ass10B 51-60 6as10B | 56-70 6asI0B
Yactuunoe nocemenue | [lonHoe ninm ITonnoe nmm | IlomHoe
3 ayJUTOPHBIX 3aHATUHA. | YACTUYHOE MMOCEUICHUE | YaCTUYHOe HOCeIIeHue
HeynoBnerBopuTenbHOE | ayAUTOPHBIX 3aHATHH. | TIOCEIIEHHUE ayJUTOPHBIX
BBITOJIHEHUE YactuuHoe ayJIUTOPHBIX | 3aHATHUH.
MPAKTHYECKHUX PaboT. BBIITOJIHEHUE U 3alUTa | 3aHATUH. [Tonnoe
[Tnoxas moAroroBka Kk | mpakTuueckux pador. | IlonHoe BBITIOJIHEHHE
0ayuTbHO-PEUTHHTOBBIM | BrImonHeHne BBHIITOJIHEHUE | M 3aIUTa
MEPOTPHUATHSIM. KOHTPOJIbHBIX paloT, ¥ 3aIuTa PaKTUYECKUX
OOyuatomuiicss He OTBETHI HA MPAKTUYECKUX | 3aHATUH.
JIOITyCKaeTcst K KOJIJIOKBUYME Ha pa0or. Brimosnnenue
IPOMEKYTOUHOU OLIEHKH BrimonHeHue | KOHTPOJIBHBIX
aTTecTaluu «y/I0BJIETBOPUTENLHOY». | KOHTPOJIBHBIX | PadoT,
pabor, OTBETHI HA
OTBETHI Ha KOJIJIOKBUYyMeE
KOJJIOKBHYME | Ha OIICHKH
Ha OIICHKH KOTIINYHOM.
«XOPOIIOY.

5.2.3. Oyenounvie mamepuanst 011 RPOMENHCYMOUHOU AmMmecmayuu

(koumponupyemote komnemenyuu YK-1, IIKonk-2, ITK-7)
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Llenvio npomescymounou ammecmayuu 10 JUCUUIUINHE «VICKYyCCTBEHHBIM MHTEIUIEKT U
MaIlIMHHOE 00YYeHHEe) ABISETCA OLIEHKA Ka4eCTBAa OCBOCHUS AUCIUIUINHBI 00YYarOIIUMHUCS.

[IpomexyTouHas arrecTalusi MpelHa3HayeHa aJii OOBEKTHBHOIO MOATBEPKACHUS H
OLICHUBAHMSI TOCTUTHYTHIX PE3YJIbTATOB 00YUYECHHUS [1OCIIE 3aBEPIICHUS U3YUYCHHUS] TUCUUTIIHHBI.
IIpoMexyTouHas arTecTalisi OCYIIECTBISETCS B KOHLE CEMECTpa U IPEACTaBIsET COOOM
UTOTOBYIO OIICHKY 3HaHWA 0O JUCHUIUIMHE B (opMe TpOBEIEHHUS 3aueTa, KOTOPHIM
3aKaHYMBAETCA M3y4YEHUE AUCHUIUIMHBL. OH MOXET MPOBOJUTHCS B YCTHOW M INUCHMEHHOMU
dopme. YCTHBIN Onpoc SIBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB Y4€Ta 3HAHUN 00ydarollerocs
10 JAHHOM JUCLMIUINHE.

Jlnst momycka K 3a4eTy, o0yJaromeMycsi He00X0IMMO UMETh He MeHee 36 6aioB.
Bonpocuwi, évitnocumsie na 3auem no oucyuniune « cKyccmeennwlii unmesniekm u
Mawunnoe ooyuenue» (konmponupyemoie komnemenyuu YK-1, IIKonk-2, I1K-7)

3anaun KraccupUKaIMK U perpeccuu. 3aaada kinaccudukanuu. [TocranoBka 3a1aun.
LleneBast pynkums 3agaun kinaccuurammu. Oyaxnus Softmax.

3anaua perpeccun. [locranoBka 3anaun. LleneBas ¢pyHKIus A5 3372494 PETPECCUU.
[TonsiTue Helipona. Beca Helipona. BeiunciieHre akTuBaiys HelpoHa.
I1oTHOCBSA3HBIN CII0W HEUPOHHOM CETH.

[ToHsITHE BXOAHOTO CJ10S1, BBIXOJIHOTO CJIOS, CKPBITBIX CJIOEB HEUPOHHOU CETH.
Mertoa rpalu€HTHOrO CITyCKA.

CToxacTHYCCKUU rpaau €HTHBIN CITyCK.

© © N o g B~ w DR

Nuannmanusanys BECOB HEMPOHHOW CETH.

[EEN
©

Meton oOpaTHOro pacnpocTpaHeHuss - 3(Q(EKTHUBHBI METOJ BBIYMCIEHUS BEKTOpa

IpaJveHTa 11eJ1eBOl (PYHKIUH 110 BecaM HEUPOHHOU CETH.

11. Beluucnenue rpajueHTa 1eleBo GYHKIMHU 3a/1a4i KIACCU(PUKAIMM IO BBIXOAaM (YHKLIUU
Softmax.

12. Tlonstue cBepTouHOTO ciiosi. OOpaTHOE pacpPOCTpaHEHUE Yepe3 CBEPTOTHBIC CIION

13. Meron Weight Decay. BxiitoueHre cyMMBl KBaJIpaToOB BECOB B LIE€IEBYIO (DYHKIIMIO.

14. Meron Dropout. Ciry4aiiHoe OTKJIFOUEHHE HEHPOHOB B ITpoliecce 00yUeHHUs.

15. Meron Batch Normalization. Hopmanu3zanus akTuBauuii HEHpoHOB.

16. Metox Label Smoothing. Moaudukarus 1e/ieBbIX 3HaUSHUH B 3a/1a4e Ki1accuukarmm.

17. Pannss ocTaHOBKA O0y4eHUs

18. IlocranoBka 3aauu 0OpabOTKH MOCIIEA0BATENILHOCTEH MPOU3BOIBHON ATUHBIL.

19. PexyppeHTHBIC HEHPOHHBIE CETH.
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20. Bprumcnenue rpagueHTa Mo mapaMeTrpaM peKyppeHTHOW CeTH: 00paTHOE pacmpocTpaHEHHUE
yepe3 Bpems (anri. Backpropagation-Through-Time).

Kpumepuu ¢popmuposanus oyenok no npomescymounoii ammecmayuu

CyMmMma 0a/1J10B TEKYyIEero u Cymma 0asi10B Ha Oo6mas cymma
Ouenka
PYO0€:KHOT0 KOHTPOJIsI 3ayere 0aJU10B
36-70 o 30 61-100 3a4er
36-60 0 36-60 HEe3a4eT
<36 - - HEJIOMYCK

6. Meroauyeckue MaTepuaJibl, ONpeaea0lIne MPoueaypbl OlleHUBAHUS 3HAHUH, yMEHUI,
HABBIKOB M (MJIH) ONMBITA I€ATEJIBLHOCTH

VYuyebHast paboTa 1O JAUCHUIUIMHE COCTOMT U3 KOHTAaKTHOW paboThl (JIeKuuwu,
MPAKTUYECKHUE 3aHITUS) U CAMOCTOATEIHHOM PabOTHI.

MaxkcumanbHas cymma (100 OamioB), HaOupaemas oOydYaroImIMMCS MO AMCLMILIMHE
BKJTIOYAET JIBE COCTABIISIONIHE:

— nepeas cocmasnAowas — OLEHKA PETyJSPHOCTH, CBOEBPEMEHHOCTH U KadyecTBa
BBITTOJIHEHUS 00YYaroImUMcs Y4eOHOH padoThI 10 M3YyYSHHIO TUCIMIUIMHBI B TEYCHHE MEPUOJIa
M3YYEHHUs] TUCLUILINHBI (CEMECTpa, WK HECKOJIBKUX CEMECTPOB) (CymMMa — He Oosee 70 6aisios).
bamnbl, xapakTepusylomye ycrneBaeMOoCTh 00y4arouierocs 1no IUCHUIUIMHE, HAOUPArTCs UM B
TEYEHHE BCEro IMeproja OOydeHHs 3a M3yueHUE OTAETIbHBIX TEM M BBINOJIHEHHE OTIENIbHBIX
BHJIOB paboT.

— emopas cocmasnAowas — OIEHKa 3HaHMW o0ydaromierocss IO pe3yjibTaTaMm
IPOMEXKYTOUHOH arrectanuu (He 6onee 30 —OanioB).

OO6mmit Oamin TeKymero M pyOeKHOTO KOHTPOJS CKIAIBIBACTCA W3  CIEIYIONIUX

COCTaBIISOIIUX
Pacnpedenenue 6a1108 mekyuiezo u pyoeicHo20 KOHmpons
No Cymma 0asi10B
- Bua konTpoJs
n/n e TOYKA | 2-1 TOYKA | 3-f1 TOYKA
B 0aJ1ax
1. | Iocemenne 3aHATHI 10 3 3 4
2.| Tekyuuii KOHTPOJIb: no 30 a0 10 a0 10 a0 10
BrinosniHeHre caMOCTOSATENbHBIX 0-15 0-5 0-5 0-5
3alaHui (perIeHue 3a1a4)
3.| PyOeskHbIi KOHTPOJIb no 30 mo 10 a0 10 a0 10
mecmuposaHnue 0-12 0-4 0- 4. 0- 4.
KOJLIOKBUYM 0-18 0-6 0-6 0-6
4.| Hrtoro cymma Tekyuero u no 70 ao 23 o 23 a0 24
PY0E:KHOT0 KOHTPOJIsI
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[TepBeiii aTan (6a30BbIi ypOBEHD) HE MEHEe HE MEHEE | HE MEHEE | HE MEHee
— OIICHKA «YJIOBJICTBOPHUTEIHLHOY 36 12 12 12
Bropoii aTan (mpoaBUHYTHIH MEHee MeEHee MEHEe MEHEE
YPOBEHB) — OLIEHKA «XOPOIIIO) 70 (51-69) 23 23 24
Tpetuii aTan (BbICOKHIA HE MEHee HE MEHEe | HE MEHee | He MEHee
YPOBEHB) - OIICHKA «OTIUIHOY 70 23 23 24

HGJIBIO MMPOMCIKYTOYHBIX aTTCCTaI_[I/Iﬁ IO JUCHUIINIIMHE ABJIACTCA OLICHKA Ka4€CTBa

OCBOCHUS NTUCHUITIINHBI 06yLIaIOHII/IMI/ICH.

HpOBOI[I/ITCSI KOMIIJICKCHas IIPOBEpKa o6yqa10mnxc;l Ha OomnpeacicHuc CTCIICHU

OBJIaICHUA 3HAHUAMH, YMCHUSMHU W HABBIKAMH, IMOJTYYCHHLIMU Ha 3aHATUAX, 4 TAKIKC HYTéM

CaMOCTOSITENIbHON PaOOTHI.

TuroBkle 3aJlaHusd, O6CCHC‘II/IBaIOIHI/Ie (bOpMI/IpOBaHI/Ie KOMIICTCHITUHM MMpEaACTaBJICHBI B

Tabimue 7.

Taonuya 7. Pesynomamul oceoenus yuednol OUCUUNIUHDL, NOOSIeHcaujUe nposepKe

PesyabTarsl
00y4veHust
(KoMIeTeHIUN)

HNuaukaTopsl
JOCTHKEHUS
KOMIIeTeHIU I

Bua oneHoYHOIr 0
MarepuaJia,
o0ecreuynBarOIA N
¢popmupoBanue
KOMIIeTeHIN I

OcHOBHBIE IOKA3aTeH
OLIeHKH
pe3yJibTaTOB 00y4eHHs

YK-1. Criocoben
OCYILIECTBIISATh
KPUTHYECKHUI
aHaJn3
pOOJIEMHBIX
CUTYyallMil Ha
OCHOBE
CHCTEMHOTO
MoAX0/a,
BBIpa0aThIBATh
CTpaTEruIo
neucTBUi

VK- 1.5. [IpoBoaur
TIOUCK
3aperuCTPUPOBAHHBIX
pe3yabTaToOB
HMHTEIUIEKTYaJIbHON
JEeATEIbHOCTH 1
CPEICTB
WHJMBUIyaIU3alUN
MIPU CO3JaHUU
WHHOBAIIMOHHBIX
MPOJIYKTOB B
npodeccnoHanbHOM
e TeTbHOCTH

YK- 1.6.
OcymecTBisieT
3aIUTy TIPaB
pe3yabTaTOB
WHTEJUIEKTyalIbHON
JEeSATEIbHOCTH U

TunoBeie OLIECHOYHBIE
MaTepHuabl s
YCTHOTO orpoca (II.
5.1.1);

TUTIOBBIE OLICHOYHBIC
MaTepHuabl 1Jis
KOHTPOJIbHON paboThI
(m. 5.1.2);

TUTIOBBIE OIICHOYHBIE
MaTrepHuabl K 3K3aMeHy
(n.5.2.2)

VYK-1.5. 3-1. 3naer
METO/1bl BBIIIOJIHEHHS
HOMCKa
3apEeruCTPUPOBAHHBIX
pe3ysbTaToB
VHTEIJIEKTYJIbHOU
JESITEIbHOCTH U CPEJICTB
VHJUBUTyaIH3alu1
VYK-1.5. V-1. Ymeer
IIPUMEHATH METOIbI
HCCIEA0BAHUI
pE3yJIbTaTOB
HMHTEJUIEKTYyaJIbHOU
JESATEIIBHOCTH U CPEJICTB
WHIUBUAYAIU3AUH IPU
CO3/1aHUU
MHHOBAI[MOHHBIX
IPOAYKTOB B
npogecCuoHaTbHON
JESITEIBHOCTH

VK-1.6. 3-1. 3naer
TIPUHIIMIIBI 3aIUTHI TPaB
pe3yabTaToOB
WHTEJUIEKTyaIbHOM
JeSTeTLHOCTH ¥ CPEJICTB
WHIUBUAYTH3AIIH TPU
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CpElCTB CO3/IaHUU
WHIUBUAYATH3AIIH WHHOBAIIMOHHBIX
TP CO3JITaHUU MIPOJYKTOB B
MHHOBAIIMOHHBIX npodeccuoHanbHOM
MIPOYKTOB B NEeSTEIIbHOCTH
npodeCcCuOHATBHON YK-1.6. ¥-1. Ymeer
NeSTEIbHOCTH OCYIIECCTBIISTh 3aLTUTY
paB pe3yJbTaTOB
WHTEJUIEKTYaIbHON
JESITEIbBHOCTH U CPEJICTB
WHIUBUAYTH3AINH TPU
CO3/1aHUU
MHHOBAIIMOHHBIX
IPOAYKTOB B
npodeccrnoHabHOM
JeSITeNIbHOCTH
IKonk-2. IMKonk-2.1. Tunoseie ouenouynsie | [IKonk-2.1. 3-1. 3naer
Cnocoben Anantupyer MaTepuaibl s (dbyHIaMeHTaNbHbIE
pa3pabaTbIBaTh M | H3BECTHBIC HAYYHBIC | YCTHOTO ompoca (II. HAYYHBIC TPUHIIHAIIEI 1
MPUMEHSITh NPUHIMIBL U MeToabl | 5.1.1); METO/IbI UCCIIEIOBAHUN
METOJIbI HCCIEIOBAaHUN C THUIIOBLIE OIIEHOYHEIE IIKonk-2.1. V-1. YMeer
AITOPUTMBI LEeNbI0 UX MaTepuabl i aIalTUPOBATH C IENbIO
MaIIHHHOTO MIPAKTUIECKOTO KOHTPOJIBHON pabOTHl | MPAKTUIECKOTO
oOy4deHus i MIPUMEHCHUS (m. 5.1.2); IPUMEHEHUS

penieHus 3aaa4

TUITIOBBIC OLICHOYHBIC
MaTCepHraJIbl K 3K3aMCHY
(11.5.2.2)

(GbyHIaMEeHTaIbHbBIE U
HOBBIC Hay4YHbIC
NPUHIHUITE 1 METOBI

HCCIIETOBaHUI
MK-7. Ciocoben | IIK-7.3. PykoBomut | Tumnossie onenounsie | [1K-7.3. 3-1. 3naer
PYKOBOJIUTD MIPOEKTaMH B MaTepHabl A (dyHIaMeHTalbHbIe
MIPOEKTaMH TIO 00JTacTH CKBO3HOM YCTHOTO ompoca (II. MpaBHJIa MOCTPOCHUS
CO3/IaHUIO, udpoBoit 5.1.1); PEKOMEHIaTEIbHBIX
BHE/IPCHHIO U CyOTEeXHOIOTHU TUTIOBBIE OIICHOYHBIE CHCTEM H CUCTEM
UCMONb30BaHUI0 | «PexoMeHaTenbHble | MaTepuabl s HOJIEP’KKH IPUHATHS
OJIHOW WIN CUCTEMBI M CUCTEMBI | KOHTPOJIbHOM pabOThl | pelIeHH, OCHOBAaHHBIX Ha
HECKOJIBKUX HOJIIEPIKKH (m. 5.1.2); UHTEJUIEKTYaJIbHBIX
CKBO3HBIX MIPUHSATHUS PEIICHUI». | THTIOBBIE OI[CHOYHEIE MPUHIUTIAX, METOIBI U
U (PPOBBIX MaTepHalbl K 9K3aMeHY | MOIXObI K
cyOTeXHOIOrui (m.5.2.2) IJIAaHUPOBAHUIO U
UCKYCCTBEHHOT'O peanu3ayy IpoeKTOB MO
WHTEJUICKTa B CO3JIaHUIO CUCTEM
HPUKIIAJIHBIX UCKYCCTBEHHOT'O
o0mnactsx WHTEJUIEKTa Ha OCHOBE

CKBO3HOM ITU(PPOBOI
CcyOTEeXHOJIOTHH
«PexomeHaTenbHbIC
CHCTEMBI U CHCTEMBI
MOJIACPIKKH TPUHSATHUS
penieHun

[IK-7.3. V-1. Ymeer
PYKOBOJIUTH MPOCKTAMHU

19




0 CO3JITaHUI0, BHEIPEHUIO
Y TIOJIIEPIKKE CUCTEM
HCKYCCTBEHHOTO
UHTEJIJIEKTa Ha OCHOBE
CKBO3HOU IT(PPOBOI
CyOTEeXHOJIOTHH
«PekomeH1aTenbHbIe
CUCTEMBI U CUCTEMBI
TIOIICPKKH IPUHATHS
pEeLICHUI

7. YueOHO-MeTOAMYECKOE o0ecIIeueHue TUCIUIIINHbI
7.1. Hopmamueno-3aKkonooamenvHole aKmul

[lpuka3 MunoOpuayku Poccum ot 05.04.2017 Ne301 "OG6 yrBepxnenmu [lopsiaka
OpraHM3aliil M OCYIIECTBICHHUS] 00pa30BaTeIbHON IEATENBHOCTH IO 00pa3oBaTENbHBIM
mporpaMMaM  BBICIIETO0 O0pa3oBaHMs - MporpaMmaM OakalaBpuara, M[pOorpamMMmam
crenuaiuTeTa, nporpamMmaMm maructparypel" (3apeructpupoBaHo B Muniocte Poccun
14.07.2017 Ne 47415).

. @enepanbHbIil TOCYIapCTBEHHBI 00pa3oBaTENbHBIA CTaHIAPT BBICHIETO OOpa30BaHUS IO
HanpaBneHuto  moarotoeku  02.04.02 -  «DyngamentaneHas ~— uHQOpMaTuka U
MH(OPMALIMOHHBIE TEXHOJOTUM» (YPOBEHb MAarucTparypbl), YTBEPXKACHHBIA IPUKa30M
MunuctepcerBa o0pa3oBanust U Hayku Poccuiickoit @enepanuu ot 23 asrycra 2017 r. N 811
(3apeructpupoano B Muntocte P® 13 centsopst 2017 r. Perucrpanmonnsiii N 48168) (c
U3M. | JIOIL., BCTYIIL B cuiy ¢ 01.09.2021).

OenepanbHblil 3akoH "O0 oOpazoBanuu B Poccuiickort @eaeparuu” ot 29.12.2012 N 273-

®3 http://www.consultant.ru/document/cons doc LAW 140174/

7.2. Ocnognasn numepamypa

. I'maccuep DOuapro. ['mybokoe obyuenue 6e3 marematuku. Tom 1. OcnoBbl. ISBN 978-5-
97060-701-5 M.: JIMK IIpecc 2020

. I'maccuep Ouapro. ['nybokoe obyuenune 6e3 marematuku. Tom 2. Ilpakruxa ISBN 978-5-
97060-767-1. M.: JIMK Ilpecc. 2020.

. I'pac Ixoan. Data Science: Hayka o maHHbIX ¢ Hyns. 2-e nznanue. ISBN 978-5-9775-6731-
2CI16: BXB-IlerepOypr, 2021.

. Pamka Cebactesan, Mupmkammm Baxua. Python n mammanOe oOydenme. ISBN 978-5-
907203-57-0 M.: lnanektuka. 2020.

. Hlonne ®pancya. I'mybokoe oOyuenue Ha Python. ISBN 978-5-4461-0770-4 CIIG: ITutep.

2018.
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http://www.consultant.ru/document/cons_doc_LAW_140174/

. Ameet V. Joshi. Machine Learning and Artificial Intelligence. ISBN 978-3-030-26621-9
Springer Nature Switzerland AG. 2020.
. Rothman Denis.  Artificial Intelligence by Example. Second Edition. ISBN 978-1-83921-
153-9. Packt Publishing. 2020.
. Russel Stuart, Norvig Peter. Artificial Intelligence. A Modern Approach. 4th Edition. ISBN:
978-0-13-461099-3 Hoboken: Pearson. 2021.
. Shirkin Roman. Artificial Intelligence. The Complete Beginners’ Guide to Artificial
Intelligence. ISBN: 9798609154415 Amazon KDP Printing and Publishing. 2020
7.3. /lononnumenvhasn numepamypa
WNudopManinoHHble aHATMTUYECKUE CUCTEMBbl [DIEKTpPOHHBIM pecypc|: yueOnuk / T. B.
AnekceeBa, 0. B. Amupunu, B. B. lux u ap.; nmox pen. B. B. Hduka. - M.: MOITY
Cuneprusi, 2013. - 384 C. Pexum JOCTYyIIA:
http://znanium.com/bookread2.php?book=451186
Cwmonun, /I.B. BBenenne B MCKyCCTBEHHBIM MHTEIJICKT: KOHCIEKT JICKIUN [DIEKTPOHHBIN
pecypc] y4eb. mocobue - DnekTpoH. AaH. - MockBa: @usmariut, 2007. - 264 c¢. - Pexum
noctyna: https://e.lanbook.com/book/2325.
Ocumnos I'. B. Meronb! uckyccrsennoro unresmiekra/Ocumnosl.B. - M.: ®usmaraut, 2011. -
296¢. Pesxum mocryma: http://znanium.com/bookread2.php?book=544787
BBenenne B crienuanbHOCTh Mporpammucrta: YueOunuk / B.A. I'BoszaeBa. - 2-e u3n., ucnp. u
mon. M.:. U @OOPYM: HUI MHWuppa-M, 2013. - 208 c. Pexum pgocryna:
http://znanium.com/bookread2.php?book=398911
Cozmanme 0a3 mamneix B CYBJ] MS ACCESS 2010. Ipaktukym. DnrymoBa E.K.,
Xammposa T.1O., Anmanacosa 3.B. Hanpunk. KBI'Y, 2015 (41 3k3.)

7.4. Ilepuoouueckue uzoanus
Kypnan «MaTemaTnueckoe MOJEIUPOBAHUE)»
7.5. Humepnem-pecypcot

. Buneo-neknuu kypca "MamunaHoe 00yuenue" ot Yandex - https://yandexdataschool.ru/edu-

process/courses/machine-learning

. Hayunsrit mopran mo maremarnieckum Haykam - http://www.mathnet.ru

. [Topran o6pa3zoBatenbHbIx pecypcos o UT - hitp://www.intuit.ru

. Iopran crateit no npumenenuto UT 1 MammmHHOMY 00YUYEHHIO -

http://habrahabr.ru/hub/machine learning/

. IlpodeccuonanbHbIil HHTEPHET-PECYPC MO MALTMHHOMY O0YUYEHHIO -

http://www.machinelearning.ru/
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http://znanium.com/bookread2.php?book=398911
https://yandexdataschool.ru/edu-process/courses/machine-learning
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http://www.mathnet.ru/
http://www.intuit.ru/
http://habrahabr.ru/hub/machine_learning/
http://www.machinelearning.ru/

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO TUIIA IPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN

HCIIOJNIB3YIOTCSL CBEACHHSI 00 3JIEKTPOHHBIX MH(POPMAIIMOHHBIX PeCypcax, K KOTOPbIM o0ecrieueH

JIOCTYTI J1s IoJib3oBaTeel ouommoreku KBI'Y.

Ilepeuens akmyanbHix 31eKMPOHHBIX UHPOPMAUUOHHBIX 0A3 OAHHDIX,
K Komopuvim odecneuen oocmyn noavzoeamenam KbI'Y (2023-2024 yu. 200)

Ne | HaumenoBaHme Kparkas Anpec caiita HaumenoBanmue YcaoBusi
I/l | 3JEeKTPOHHOI0 | XapaKTepUCTHKA OpraHu3anum- aocTyna
pecypca BJIA/IeNIbIIA;
PEKBH3HUTHI J0T0BOpPa

1. | Hayunas DnekTp. http://elibrary.ru 000 «HD2b» [TonHpbrit
3J1eKTPOHHAs o6ubnmoreka JIuuieH3noHHOE JIOCTYI
OuodJmoTeKka Hay4YHBIX coramenue Nel4830
(HOBb PO®N) myOIuKaInui - ot 01.08.2014r.

okoJ10 4000 beccpounoe
MHOCTPAHHBIX U
3900
OTEYECTBEHHBIX
HAYYHBIX
KYPHAJIOB,
pedepaTsl
nyOnukanuit 20
TBIC. )KyPHAJIOB, a
TaKXKe OTMCAHUS
1,5 muH.
3apyOeKHBIX U
POCCUICKHX
nucceptaruit; 2800
pocc. KypHaJIOB Ha
0e3BO3ME3THOM
OCHOBE

2. | 9BC 13800 u3ganmii mo | http://www.stud | OOO «Koncynsrant | [TonHbiit
«KoHncyabTanT | BceM 00sacTsIM medlib.ru CTYZCHTa» JIOCTYI
CTYAEHTa» 3HaHUH, http://www.med (r. Mocksa) (peructparus

BKJIIOYAeT Oonee collegelib.ru Jlorosop no IP-anpecam
gem 12000 Ne750KC/07-2022 KBI'Y)
y4eOHUKOB 1 Ot 26.09.2022 1.

y4eOHBIX TOCOOUH AKTHUBEH 110

st BO u CIIO, 30.09.2023r.

864 HannMeHOBaHUH

XKypHasoB u 917

MOHOTpaduil.

3. | «9aexkrtponnas | Komnekius http://www.stud 000 ITonusrit
ouodIMoTEeKa «Memumuaa (BO) | medlib.ru «[Tonurexpecype» JOCTYTI
TEeXHHUYECKOIro I'DOTAP-Menua. (r. Mocksa) (peructparus
By3a» (OBC Books in English Horosop o [P-agpecam
«KoHcyabTanT | (KHUTH Ha Ne849KC/03-2023 KBI'Y)
CTY/IEHTa») AHIIMMCKOM ot 11.04.2023 r.
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SI3BIKE)»

AKTHUBEH T10

19.04.2024r.

IBC «Jlanb» DNEeKTPOHHBIE https://e.lanbook | OOO «3bC JIAHb (r. | [TomHsbrit
BEpPCUU KHUT .com/ Cankr-IlerepOypr) JIOCTYTI
BEIyIIMX Jorosop Ne41EI1/223 | (perucrpanust
U3IaTEIbLCTB ot 14.02.2023 r. no IP-agpecam
y4eOHOU U AKTHUBEH J10 KBI'Y)
Hay4YyHOH 15.02.2024r.

JUTEpPaTyphl (B TOM
qucle
YHUBEPCHTETCKHUX
U3/1aTeNNbCTB), TaK U
AJIEKTPOHHBIE
BEpPCHHU
MEPUOTNIECKUX
U3aHUH 10
pa3IUYHBIM
00JacTsIM 3HAHHIA.

IBC «Jlanb» Komnexmus https://e.lanbook | OOO «3BbC JIAHby (r. | [TonHsbrit
ANEKTPOHHBIX .com/ Cankt-IlerepOypr) JOCTYT
n3nanni «PITY. Jorosop (perucrpanus
10-11 k. U3a-Bo Ne246EI1/223 no IP-agpecam

«IIpocBemieHue. ot 31.07.2023 1. KBI'Y)
O6meobpazoBaTenb AKTUBEH 110
HBbIE [IPEIMETHI. 01.09.2024r.
Haunuonanouas | O0beIMHEHHEBIN https://rusneb.ru/ | ®I'BY «Poccuiickas | Jloctym ¢
3JIeKTPOHHAS ANEKTPOHHBIN rocy/aapCTBeHHasI ANEKTPOHHOTO
OondbIMoTeKA Karajor OoHI0B OnbIMOTEKA» YUTATBHOTO
PI'b POCCUICKHX Jorosop 3aia
OnOIHNOTEK, Nel01/HDB/1666-11 oT | OnOIHoTEKH
COZEpIKALLINI 10.09.2020r. KbI'Y
4 331542 Bbeccpounsiii
ANEKTPOHHBIX
JIOKYMEHTOB
00pa3oBaTeNbHOTO
¥ HAyYHOTO
Xapakrtepa 1o
Pa3IUIHBIM
OTpaciisiM 3HaHUU
IBC 107831 http://iprbooksh 000 «Aii [Tu Dp [TomHbIit
«IPSMART» nyOMKanui, B T.4.: | 0p.ru/ Menuay JIOCTYTI
19071 — yueOHBIX (r. Mockaa) (peructparnus
u3aaHuii, 6746 — Horosop Ne75/EIl- | o IP-agpecam
HAyYHBIX U3JaHU, 223 KBI'Y)

700 KOJIISKINM,
343 xypHana BAK,

or 23.03.2023 r.
AKTHBEH JI0

2085 02.04.2024r.
ayAMON3/IaHHI.
IBC TemaTtnueckas http://iprbooksh 000 «Aii ITu Op [TonHbIit
«IPSMART» | kostekiust op.ru/ Menmay» JIOCTYTI
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(0P PKN) «Pycckwuit s3p1k Kak | http://www.ros- (r. Mockga) (peructparus
HWHOCTPaHHBII edu.ru/ Horosop Nel42/EIl- | no IP-agpecam
Nzparenbckue 223 KBI'Y)
KOJUIEKLIUH: ot 18.05.2023 1.

«3matoycry; CPOK TPEIOCTABICHHS
«Pycckuii A3bIK. JIMLEH3HH:
Kypcoi»; «Pycckuit ¢ 01.06.2023 o
s361K» (Kypcebr 01.06.2024
YMK «Pycckuit

SI3BIK CETOJIHA» - 6

KHUT)

9. | OBC «lOpaiiT» | DIeKTpOHHbBIC https://urait.ru/ 000 «Dnexkrponnoe | ITomHbrid

aas CITO BEepCHUH YUeOHOU U W31aTEIbCTBO JIOCTYII
Hay4YHOU FOPAMT» (r. MockBa) | (perucrparus
JTUTEpaTyphl Horosop Ne305/EII- | o IP-agpecam
U31aTeIbCTB 223 KBbI'Y)
«¥Opaiit» s CI1O O127.10.2022 r.
1 DJIEKTPOHHBIE AKTHBEH J10
BEPCHUU 31.10.2023 r.
MEePUOINIECKHUX
W3JaHUI 110
pa3IMYHbIM
00JIacTsIM 3HAHUH.

10. | 3BC «lOpaiiT» | DneKTpoHHbIE https://urait.ru/ 00O «Dnekrponnoe | [Tomubrit

nas BO Bepcuu 8000 U3/1aTEJIbCTBO JOCTyI
HauMEHOBAaHUI FOPAWT» (r. MockBa) | (perncrpanus
y4eOHOU U Hdorosop Ned44/EIl- | o [P-agpecam
Hay4HOI 223 KBI'Y)
JIUTEPaTyphI O116.02.2023 r.
HU3JaTeIbCTB AxtuseH ¢ 01.03.2023
«¥Opaiit» ns BO T.
U DJIEKTPOHHBIE 1o 29.02.2024 r.
BEpPCHH
MEePUOINIECKUX
W3JaHUI 110
pa3IUYHBIM
o0acTsM 3HaHU.

11. | Polpred.com. O630p CMU http://polpred.co OO0 «Ilonmpen Hocrtyn o IP-
HosocTu. O630p | Poccun n m CIIPAaBOYHU KM aapecam KbI'Y
CMMU. Pocenst m | 3apyOexps. be3Bo3mesnHo (6e3
3apy0exbe [TonHbIe TEKCTHI + 0opUINATBEHOTO

a"HamuTuka u3 600 JIOTOBOPA)
W31aHui 1o 53
OTpaciisiM

12. | Mpe3uaentckas | boree 500 000 http://www.prlib OI'bY ABTOpH30BaHH
0M0JIMOoTEeKAa UM. | DIIEKTPOHHBIX u «IIpe3unentckas BI TOCTYT U3
b.H. Eabunna JIOKYMEHTOB T10 oubnuortexa um. b.H. | 6ubnnorexu

HUCTOPUHU Enprunay (r. Cankr- | (aya. Nells,
OteuectBa, [TeTepOypr) 214)
POCCUICKON Coriamenue ot
TOCYJapCTBEHHOCT 15.11.2016r.
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U, PyCCKOMY SA3BIKY beccpounslii
U IPaBY

7.6. Memoouueckue ykazanusa no npoeeodeHuro paiudHoiX y4eOHbvlX 3aHAmuUil, K Kypcoeomy
HPOEKMUPOSAHUIO U OPY2UM 6UOAM CAMOCHIOAMENbHOU PADOMbL
VYuebnas pabota mo aucuuiuinHe «CKycCTBEHHBIN MHTEIUIEKT M MAIIMHHOE 00y4YeHHUe»
COCTOUT M3 KOHTAKTHON pabOTHI (JIEKINH, TPAKTUIECKUE 3aHATHSI) U CAMOCTOSTEIBHON paboTHI.
IIpy nmoAroToBKe K 3aHATHSAM CIEAyeT PYKOBOJACTBOBATHCS KOHCIIEKTOM JIEKLMH U
pPEKOMEH/I0BaHHOM nuTeparypoil. TemMaTHueckuil IUIaH IUCHMILIMHBI, Y4eOHO-METOAMYECKUE

MaTepHalbl, a TAKXKe CIIUCOK PEKOMEHI0BAaHHOH JINTepaTyphl IPUBEIEHBI B pabodel mporpaMme.

JIekuuMoHHbIE 3aHATHUA MPOBOJATCA B ayJUTOPUH, OCHALICHHONW KOMIIBIOTEPHBIM

IPOEKTOPOM, IPOEKLIMOHHBIM SKPAHOM, LITOPaMH, CeThI0 1ekTponuranus 220 B.

JlaGopaTtopHble 3aHATHA MPOBOAATCA B KJacce, OCHAIIEHHOM IE€PCOHAIbHBIMU

KOMITbIOTEpaMu ¢ orepannonHoi cucremoir Windows XP/Windows Vista/Windows 7/8/10 nnm

Linux.

Memoouueckue ykazanusa 00y4aouuMca no 0C60eHUI0 OUCYUNTUHBL

1. Jlekumnonusii kypc u mpaktuueckue 3amanus CKBOT Al 1: OcHoBHblE KOHIEHINH
COBPEMEHHOTO HCKYCCTBEHHOTO HHTEJUIEKTa [DIIEKTPOHHBIA pecypc] / DIeKTpOHHBIN
YHUBEPCUTET — MOODLE. -TTV. 2020.-URL:
https://moodle.ido.tsu.ru/course/view.php?id=1168 (mata obpamenus: 15.10.2020).

2. Jlexmonnelii kypc u mpaktuueckue 3aaanus CKBOT Al 2: CoBpemeHHbIE MHCTPYMEHTHI
NOJJIEPKKU pa3pabOTKU CHUCTEM MCKYCCTBEHHOIO HHTEJUIEKTa [DIEeKTpOHHBIM pecypc| /
ONEeKTPOHHBIN YHUBEPCUTET — MOODLE.—- TTY. 2020. — URL:
https://moodle.ido.tsu.ru/course/view.php?id=1169 (nata obpamenus: 15.10.2020).

3. Jlekunonnslii kypc u mnpaktuueckue 3ananuss CKBOT Al 3: PaspabGorka mnpuioxeHH
UCKYCCTBEHHOT'O HHTEJUIEKTa [DJIeKTpOHHBIH pecypc] / DJEeKTpOHHBIH YHHUBEPCUTET —
MOODLE.— TI'Y 2020. — URL: https://moodle.ido.tsu.ru/course/view.php?id=11701168
(mata oopamenus: 15.10.2020).

4. JlekunonHslii kypc u npaktudeckue 3ananuss CKBOT Al 4: MckyccTBeHHBIH MHTENJIEKT B
3ajadax KubOepOe3omacHOCTH [DNEeKTpOHHBIH pecypc] / DNEeKTPOHHBIM YHUBEPCUTET —
MOODLE.— TTY 2020. — URL: https://moodle.ido.tsu.ru/course/view.php?id=1171 (marta
obpamenus: 15.10.2020).

5. Jlexumonnslii kypc u mnpaktuueckue 3ananusi CKBOT Al 5: [lpuoOperenue 3HaHuii B

cucTeMax UCKYCCTBEHHOI'O MHTEJIEKTa [ DIEKTPOHHBIN pecypc] / DNeKTpOHHBINH YHUBEPCUTET
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— MOODLE.— TT'Y 2020. — URL.: https://moodle.ido.tsu.ru/course/view.php?id=1172 (mata
obpamenusi: 15.10.2020).

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCNEKMOM 80 8PEMs NPOBEOCHUS TeKYUU

B mpouecce NeKIMOHHBIX 3aHATHH 1eJeco00pa3HO KOHCIEKTHPOBATh Y4eOHBIi
MaTepuai. J{Js 3TOro UCHOIB3YIOTCS OOIIME U YTBEPAMBIIUECS B TPAKTHKE MPABHUIIA, U IPUEMBI
KOHCIIEKTUPOBAHMS JICKLUH:

KoncnektupoBanue Jekiuil Benercs B CHEHAIbHO OTBEACHHON HJis 3TOrO TETpajH,
KOKIBIA JUCT KOTOPOM JODKEH MMETh TMOJs, Ha KOTOPBIX JENaloTCsl IOMETKH U3
PEKOMEHI0BAaHHOW JIMTEPATYyphl, AOIMOJIHAIOIINE MaTepuan MPOCIYIIAaHHON JIEKIHMH, a TaKXKe
MOAYEPKUBAIOIINE OCOOYIO BaXKHOCTh TEX WJIM MHBIX TEOPETUUECKHUX MOJIOKEHUM.

[lenecooOpa3Ho 3amuChHIBaTh TEMY U IIJIaH JICKIHH, pEKOMEHAYEMYIO JIUTEPATYPy K TEME.
3anucu pa3zesoB JIEKIUH JOJKHBI MMETh 3arojOBKH, IMOJA3aroJIOBKH, KpacHble CTpOKH. Jlis
BBIJICJICHUSI PA3JIeTIOB, BHIBOJIOB, ONPEACIICHH, OCHOBHBIX UJEH MOXKHO MCIOJb30BaTh IIBETHHIC
KapaHamm 1 GroMacTepsl.

HazBanHble B JEKIIUU CCHUIKM HA TIEPBOMCTOYHUKU HAJ0 IOMETUTDH Ha MOJIAX, YTOOBI MpU
CaMOCTOSITeNIbHOM paboTe HalTHM W BOUCaTh HUX. B KOHCIEKTEe JOCIOBHO 3aIllMCBIBAIOTCS
onpejesieHus] NOHATUN, KaTeropuid M 3akoHOB. OcCTalbHOE JOKHO OBITh 3alMCAaHO CBOMMU
CJIOBaMH.

Kaxxnomy oOyuaroniemycs HeoOXoIuMoO BbIpaOOTaTh U HUCHOJIB30BaTh JIOMYCTHMBIE
COKpalleHus: HanboJiee paclpoCTPAaHEHHBIX TEPMUHOB U TIOHATHUH.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKMu4ecKum (CeMunapcKum)
3AHAMUAM

[IpakTuueckne (CeMUHApPCKUE) 3aHATHS — COCTaBHAas dYacTh Y4eOHOro Tpoliecca,
rpynmnoBas gopma 3aHATHI NMPU aKTHBHOM ydacTHUH oOyuaromuxcs. [IpakTudeckue 3aHITHS
CIOCOOCTBYIOT YTJIyOJIGHHOMY WM3yYE€HHMIO HauOojiee CJIOXKHBIX MpoOJieM HAyKh U CIyKaT
OCHOBHO ()OpMOIi 1T0/IBEIEHUSI UTOIOB CAMOCTOSITENBHON PabOThl 00YUYaOITNXCS.

[enpro MpakTUYECKUX 3aHATUH SBIAETCA YIIIyOlleHWE M 3aKpEIUICHHE TEeOPEeTUYECKUX
3HAHWM, TTONYUYEHHBIX O0YUYaAIOUIMMUCS Ha JIEKIUAX U B MPOIIECCE CaMOCTOSTENILHOTO U3y4eHUs
y4eOHOro Marepuasa, CcJeloBaTeslbHO, (OPMUPOBAHME Y HHUX OINpPEAEIEHHBIX YMEHUH U
HaBBIKOB.

Ha mpakTudeckux 3aHATHSIX OOydYaromMecs ydarcs TpaMOTHO H3jaraTh MPOOJIEMBI,
CBOOOJHO BHICKA3bIBaTh CBOU MBICTH H CY)KJIEHUS, PACCMAaTPUBAIOT CUTYAIIHH, CIIOCOOCTBYIOIINE

pa3BUTHIO TMpodeccuoHaIbHON KoMrmeTeHTHOoCcTH. CieayeT MMETh B BUIY, YTO TOJTOTOBKA K
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IPAaKTUYECKOMY 3aHSATHIO 3aBHUCUT OT (OpPMBI, MECTa IpPOBEACHUS CEMHMHApa, KOHKPETHBIX
3a1aHUH U IOPYYEHHUH.

JUisi IOATOTOBKM K MPAKTHYECKUM 3aHATHUSAM HEOOXOAWMO PacCMOTPETh KOHTPOJIbHBIC
BONPOCHI, IpH HEOOXOAMMOCTH OOpaTUTBCI K PEKOMEHIYyeMOHl JuTeparype, 3amucarb
HETOHSATHbIE MOMEHTBI B BOIIPOCAX ISl YSCHEHHsI X Ha IPEACTOSIEM 3aHATHH.

Memoouueckue pekomeHOAUUU NO OPZAHUZAUUU CAMOCHOAMENbHOU PAGOmbl

Jnist caMOCTOSITETbHOM paboThl MMEIOTCS MOMELICHHS, OCHAIIEHHBIE KOMIBIOTEPHOU
TEXHUKOM C BO3MOXHOCTBbIO MOAKIIOUEHHsI K ceTH «MHTepHeT» u olecrieueHHeM J0CTyIla B
3JIEKTPOHHYI0 O0MOIMOTEeKY. MIMeeTcs 371eKTPOHHBIN BapUaHT KOHCIEKTA JIEKIHH,

CaMmocrosiTenpHast paboTa OOy4aromMxcs — CIOCO0 AaKTUBHOTO, IEICHANPABICHHOTO
npuoOpeTeHus: 00y4aroUMMCcs HOBBIX Ul HEr0 3HAHUH M yMEHUH 0e3 HemocpeaCcTBEHHOTrO
ydacTHs B 3TOM IIpolecca npenojaBareneil. IloBblmieHre poiaM camMOCTOATENBHOM pPabOTHI
o0yyaroImuxcs Ipyu IPOBEICHUH Pa3IMYHbIX BUIOB YUEOHBIX 3aHATUN MpEAIoIaraeT:

- ONTHUMH3ALHNIO METOJIOB OOY4EHHsI, BHEIPEHNE B YUCOHBII MPOIIECC HOBBIX TEXHOJOTUI
oOydYeHHsI,  TOBBIIIAIONIMX  TPOWU3BOAMTEIBHOCTh  TpyJa  TpENojaBaTeis, aKTUBHOE
UCIOJIb30BaHUE UH(POPMALMOHHBIX TEXHOJOTUH, O3BOJISIIOIUX 00yJarolemMycsi B yA00Hoe 11
HEro BpeMsi OCBauBaTh y4eOHBIH MaTepHal;

- IIMPOKOE BHEJIPEHNE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHHS;

- COBEpIICHCTBOBAaHHE METOJUKHU IPOBEICHUS MPAKTHK W HAYYHO-HCCIIEI0BATEIbCKON
paboThl 00yyaromMXCsl, TOCKOJIbKY MMEHHO 3TH BUAbl y4eOHOH paOoThl B MEpPBYIO ouyepeib
TOTOBST O0YYAIOIMIUXCSI K CAMOCTOSATEIbHOMY BBIITOJHEHHIO MTPO(ECCHOHANIBHBIX 3a/1a4;

- MOJICPHH3AIIMIO CUCTEMBI KYPCOBOTO U JTUTNIOMHOTO MTPOEKTUPOBAHHS, KOTOPask JOJDKHA
MOBBIIIATH POJIb 00yYaroLIErocs B MoI00pe MaTepralia, MOMCKe MyTel perieHus 3a1ad.

CamocrodarenbHas paboTa MPUBOIUT OOydYaroOLIerocs K IOJYyYEHHIO HOBBIX 3HAHHM,
YIOPSIOUEHUIO M YIUIyOJEHUI0 HMMEIOUIMXCS 3HaHWH, (GopMUpOBaHHIO NPOQEecCHOHATBHBIX
HaBBIKOB U yMeHu. CamocTosiTebHast padoTa BBITIOJHSET psAJl (QYHKIIHIA:

- Pa3BUBAOIIYO;

- “H(OPMAIIMOHHO-00Y a0y 10;

- OPUEHTHPYIOLIYIO U CTUMYJIHPYIOILYIO;
- BOCTIUTHIBAIOIIY IO

- UCCIIEIOBATEIBCKYIO.

B pamMkax Kypca BBINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1) mpopaboTka yuebHOro Matepuaia (1Mo KOHCIeKTaM, yueOHOW U Hay4HOIl JuTeparype);

2) BBINOJIHEHNE Pa3HO YPOBHEBbIX 3a/1a4 U 3a/1aHuUi;
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3) paboTa ¢ TecTaMu ¥ BOIPOCAMH ISl CAMOTIPOBEPKH;
4) BBINOJIHEHUE UTOTOBOM KOHTPOJIBHOM paOOTHI.

OOyuaronemMycst peKOMEHAYeTCs C C€aMOro Hadajla OCBOCHHsS Kypca paboTarh C
JUTEPaTypoOil U mpeiaraeéMbIMH 3aJaHUSIMU B (JOpME MOATOTOBKH K OYEPETHOMY ayAUTOPHOMY
3aHATUIO. [IpyM STOM aKTyanu3upyroTcs HMEIOIIMecs 3HaHUsS, a Takke co3jaercs Oasza ans
YCBOGHHS HOBOTO MaTepHayia, BO3HUKAIOT BOIPOCHI, OTBETHl HA KOTOPHIE OOyYarOIIUNCS
MOJIy4YaeT B Ay JUTOPUH.

CamocrosiTenbHast paboTra OO0y4aromMXcs MPEeaycCMOTpeHa Y4YeOHbIM IUIaHOM U
BBITOJHSETCS B 00s3aT€ILHOM MOPsiAKE. 3aJaHus MPEAJIOKEHbI M0 KaKI0W U3yyaeMol TeMe U
MOTYT TOTOBUTHCSI MHAMBUAYATBHO WU B Tpynme. [1o HEOOXOAMMOCTH O0YYaronuiicss MOXKET
oOpainaTecsl 3a KOHCYJIbTAalMEeNl K IpernoaaBaTeiio. BelnogHeHue 3aiaHuil KOHTPOJIMPYETCS U
OILICHUBAETCS MPEToaBaTeieM.

Jlyisg ycrenrHoi opraHu3alii CaMOCTOSITENIbHON paboThl BCe aKTUBHEE MPUMEHSIOTCS
pa3HooOpa3Hbie 00pa3oBaTEbHBIE PECYypChl B ceTH MHTEpHET: CHCTeMBbl TECTUPOBAHHUSA I10
pPa3IUYHBIM  O0JIACTSAM, BUPTYAIbHBIC JICKIIMH, JIA0OPATOPUH, MPH 3TOM TIOJIH30BATEIO
JIOCTaTOYHO MMETh KOMIIBIOTEp U MOAKIIOUYeHHEe K MHTepHeTy s TOTro, 4TOOBI CBSI3aThCA C
IpenojaBaTesieM, peliaTh BRIYUCIUTENbHBIC 33/1a4d U Tody4yaTh 3HaHus. Mcnonap3oBanue cereit
YCHIIMBAET POJIb CAMOCTOSITEIILHON pabOThI 00y4varoiierocsi M MO3BOJISIET KapAHHAIBHBIM 00pa3oM
W3MEHUTH METOJIMKY MPETogaBaHus.

OOyyaromuiics MOKET MOJy4aTh BCE 3a/IaHUs U METOAMUYECKUE yKa3aHUs 4epe3 cepBep,
YTO JJaeT €My BO3MOXHOCTh IMPUBECTH B COOTBETCTBUE JIMUYHBIE BO3MOKHOCTH C HEOOXOIUMBIMU
JUIS BBITIOJTHEHUs paboT Tpyno3arpatamu. OOydaromuics HMMEET BO3MOXKHOCTH BBITIOJIHSTH
paboty AoMa uiau B aynutopuu. bosbiioe BocnmuTaTenbHOE M 00pa3oBaTENbHOE 3HAUYEHHUE B
CaMOCTOSITEILHOM y4eOHOM TpyAe OOydJaroImerocs HMeeT CaMOKOHTPOdb. (CaMOKOHTPOIIb
BO30Y>KIaeT M TOJJCPKUBACT BHUMAHUE W HWHTEPEC, TMOBBIIIACT AKTUBHOCTh MaMATH U
MBIILIEHUS, TT03BOJISIET 00yYaroIIeMyCcsi CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTH JOIYIICHHBIC
OmMMOKH M HEJOCTATKH, OOBEKTUBHO OINPEIETUTh YPOBEHb CBOUX 3HAHHH, MPAKTUUYECKHX
ymeHuid. CamMoe JOCTYyHOE U TMPOCTOE CPEICTBO CAMOKOHTPOJSI C PUMEHEHHEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH — 3TO psJ TECTOB «on-line», KOTOpbIe
MO3BOJISIIOT B PEXUME PEaTbHOTO BPEMEHH OMPEIEIUTh CBOW YPOBEHB BIIAJICHHS TTPEAMETHBIM
MaTepHaJOM, BBISIBUTH CBOHM OITMOKU W TIOJIYYUTh PEKOMEH/IAIMH TI0 CaMOCOBEPIIICHCTBOBAHUIO.

Memoouueckue pexomenoayuu no padome c 1umepamypoi
Bcro nutepatypy MOKHO pa3fenuTh Ha yUeOHUKU U y4eOHBbIE MOCOOHs, OpUTHHAIBLHBIC

Hay4yHble MOHOTpauuecKre UCTOYHHKHU, HAayuHble MyOJIMKalMU B MEepHOANYecKor nedyatu. M3
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HUX MOXXHO BBIJICIIUTh JIUTEPATYpy OCHOBHYIO (PEKOMEHIYEMYI0), IOMOJHUTEIBHYI0 H
JTUTEPATypy JUIsl YTITyOJIEHHOTO U3YUYCHHSI TUCITUTUTHHEIL.

N3ydyeHrne NUCHUIUIMHBI CIEIyeT HAuyWHATh C y4eOHHMKA, MOCKOJIbKY YYEOHHK — 3TO
KHUTA, B KOTOPOH H3JIOKEHBI OCHOBBI HAy4YHBIX 3HAHHWW TI0 OIPEIEICHHOMY IPEIMETY B
COOTBETCTBUH C IEIISIMU | 33]la4aMHi OOY4EHUSsI, YCTAHOBICHHBIMHU TIPOTPAMMOM.

[Ipu pabore ¢ nuTEeparypoil HEOOXOAMMO YUYUTHIBATH, YTO UMEIOTCS PA3IUYHBIC BUIBI
YTCHHUS, U KaXIbIH U3 HUX UCTOJIb3yeTCs Ha ONMPEACIICHHBIX ITAallax OCBOCHUS MaTepuaa.

IIpeosapumenvHoe YTEHUE HANIPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U TOWCK WX 3HAYCHHUS B CIPABOYHOM JHUTEparype. B 4YacTHOCTH, NpU YTCHHUU YKa3aHHOU
JTUTEPATypPbl HEOOXOIMMO MOAPOOHEUIITIM 00pa30M aHATU3UPOBATH MOHSTHSI.

Ck603H0€ umeHue TIpENoNaraeT MPoYTeHUE MaTepruaia oT Hadana 10 KoHa. CKBO3HOE
YTEHUE JTUTEPATYPhI U3 IPUBEICHHOTO CIIUCKA JaeT BO3MOXKHOCTD 00y4Jaroiiemycs chOpMUPOBATh
CBOJI OCHOBHBIX TIOHSITHH U3 U3y4aeMOM 00JIACTH U CBOOOIHO BJIAJICTh UMH.

Buvibopounoe — Hao00pOT, UMEET LIENBIO MOUCK U 0TOOp MaTepuana. B pamkax maHHOTO
Kypca BEIOOpOYHOE YTEHHUE, KaK CII0OCOO OCBOCHUS COJECPKAHUS Kypca, JOKHO MCIIOJIb30BAThCS
IIPU TIOJITOTOBKE K PAKTUYECKUM 3aHSATHSM [0 COOTBETCTBYIOIINUM pa3JieiiaM.

Ananumuueckoe umeHue — 3TO KPUTHUYECKUH pazbOp TEKCTa C MOCICAYIOUIMM €ro
KOHCIIeKTUpoBaHueM. OCBOCHHE yKa3aHHBIX MOHATHH OyneT Hambosee 3PQPEKTUBHBIM B TOM
ciIydae, eclid MPU YTEHUH TEKCTOB oOydaromuiics Oyaer 3agaBaTh K 3TUM TEKCTaM BOMPOCHL.
Yacte 13 3THX BompocoB chopmynupoBana B ®OC B mepedHe BOMPOCOB ISl COOECETOBAHUSA.
[TepeueHsb 3THUX BOIMPOCOB OrPAaHUYEH, TTOITOMY BaKHO HE TOJBKO COJEp)KaHHE BOIMPOCOB, HO
caM MPUHITUT OCBOSHUS JINTEPATYPHI C IIOMOIILIO0 BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco 9reHus SBISETCS TIyOOKOE M BCECTOPOHHEE MOHWMaHHE Y4eOHOU
uH(popMaiu. EcTh HECKOIBKO MPUEMOB M3YYarOIIEro YTCHHUS:

- YTeHHE 10 alTOPUTMY Tpernonaraet pazouenue nHopManuu Ha OJOKU: Ha3BaHUE,
aBTOp, WCTOYHWK, OCHOBHAas WJes TeKcTa, (AaKTHUSCKUW MaTepuai, aHajlu3 TEKCTa ITyTeM
COITOCTABJICHHS UMEIOIIUXCS TOUEK 3PEHUS 10 pacCMaTPUBAEMbIM BOITPOCaM, HOBH3HA;

- MpUEM TIOCTAHOBKU BOMPOCOB K TEKCTY MMEET CIEAYIOIIUNA alrOpUTM: MEIJIEHHO
MPOYUTATh TEKCT, CTAPASCh MOHATH CMBICT U3JI0)KEHHOTO; BBIACIUTh KIIIOUEBHIE CIOBA B TEKCTE;
MOCTaPaThCs MOHATH OCHOBHBIC UICH, ITOJATEKCT U OOIIHIA 3aMBICEIT aBTOPA.

- IpHEM TE3UPOBAHUS 3aKITI0YACTCS B POPMYITUPOBAHUN TE3WCOB B BHJIC ITOJIOKCHHIA,
YTBEPKIACHHI, BEIBOJIOB.

MoHO 1006aBUTh M HHBIE TIPUEMBI: TIpUEM pedepupOoBaHUs, TPUEM KOMMEHTHPOBAHHUS.
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Baxxnoli cocTaBmistomeld J000T0 COJMIHOTO HAYYHOTO W3JAHUS SIBIICTCS CIHCOK
JUTEpPATyphl, Ha KOTOPYIO cchblaaercss aBTop. [IpM BO3HMKHOBEHMM HHTEpeca K KaKOW-TO
oOCcyxmaeMoll B TEKCTE IMpoOjieMe BcCerja eCTh BO3MOXKHOCTh OOpaTHTBCS K  CIHUCKY
OTHOCALIeHca K Hel aureparypbl. B aToMm ciydae Bcs mpobiiema kak Obl pa3OuBaeTcsi Ha
COCTABJIAIOLIME YACTH, KaX/Jas U3 KOTOPBIX MOXKET M3y4aTbCsl OTHENIBHO OT Apyrux. IIpu stom
Ba)XHO HE TEPATH U3 BUIa OOIINN KOHTEKCT M HE IOTPY’KaThCsl Ype3MEPHO B JACTAIH, IOTOMY UTO
TaKUM 00pa30M MOKHO HE YBUAETH TJIABHOTO.

[ToaroroBka K sK3aMeHy JAOJIKHA IPOBOJUTHCS Ha OCHOBE JIEKLIMOHHOIO MaTepHala,
MaTepHaja NpaKTHYECKUX 3aHATUH C 00s3aTeIbHBIM OOpaIleHHeM K OCHOBHBIM y4eOHHKaM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OIIMOKM B TOHMMAaHUU MaTepuaya, OOJErduT €ero
OCMBICJICHHE, IPOKOMMEHTHPYET MaTeprual MHOTOYHCICHHBIMH ITPHMEPaMHU.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K 3a4émy

3auér sBisercss (POpMOIl UTOTOBOrO KOHTPOJIA 3HAHMM M yMEHUH, OOydaroLuxcs IO
JMAHHOM JMCUWIUIMHE, TOJYYCHHBIX Ha JICKIUAX, MPAKTUYECKUX 3aHATHSAX M B IIPOIECcCe
CaMoOCTOSITENbHON paboTbl. OCHOBOHM Ui OIpENENeHUs] OLEHKU CIYKUT YpPOBEHb YCBOEHUS
oOyyaromuMucCs Marepuaia, IMpelyCMOTPEHHOTo JAaHHOW paloueil mporpammoii. K 3auéry
JIONyCKalOTCA  CTYJIEHThl, HaOpaBmme 36 u Oosnee OauloB IO MTOraM TEKYLIEro MU
IPOMEXYTOUHOTO KOHTpoJis. Ha 3auére cTyneHT Mmoxet Habpath oT 15 1o 30 6aos.

B mnepmon moarotoBkm K 3au€Ty oOydarompecs BHOBb OOpamiaioTcss K ydeOHo-
METOAMYECKOMY MaTepually U 3aKpeIuIsiioT MIPOMEXYTOUHbIE 3HAHHUS.

ITonroroBka oOyuarorierocst K 3a4€Ty BKJIIOYAeT TPU dTama:

— caMocCToATeIbHAas paboTa B TEUEHUE CEMECTPA;
— HENOCPeJICTBEHHAs IOJrOTOBKA B JIHHU, MPEALIECTBYIOIINE 3a4€Ty M0 TEMaM Kypca;
— [IO/IFOTOBKA K OTBETY Ha BOIIPOCHI.

IIpu moaroToBke K 3a4é€Ty OOydYaroIIUMCs 1L€1ecO00pa3HO HCHOIb30BATh MaTepHalbl
JEeKIMH, y4yeOHO-METOJUYECKHEe KOMIUIEKChl, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO M
JIOTIOTHUTEIIBHYIO JIUTEPATYPY.

Ha 3au€r BblHOCHMTCS MaTepuand B 00beMe, IMPEIyCMOTPEHHOM paboueil mporpammon
y4eOHOI TUCIMITIIMHEI 3a ceMecTp. 3a4€T MPOBOIUTCS B MMCBMEHHOM / ycTHOU opme.

Pe3ynbTrar ycrHOrO (MMCHMEHHOTO) 3a4€Ta BBIpaXKAETCsl OLEHKOM «3aureHo». [Ipu 3Tom, cymma
OaJUTOB, TIOJTYYEHHBIX HAa TPEX KOHTPOJIBHBIX TOYKAX PYOSKHOTO KOHTPOJISL, JOBOIMTCS /10 61 Gara 3a cuér
OayuToB, MOMy4YeHHBIX Ha 3au€re. Ecmm ske cymma OaioB menble 61 Oamia, TO 3a4€T HE MOXKET OBITh

TIOCTABJICH CTYJICHTY.

30



8. MaTepuaibHO-TeXHHYECKOE o0ecneyeHne JUCHMIIINHBI
8.1. Tpebosanusa k mamepuanbHO-MeEXHUYECKOMY 0DecneueHUo

Jis peanmuzaruu  pabouedt MpoOrpaMMbl JAUCHUILTUHBI «HTEIICKTYyanbHbBI aHAIIN3
JAHHBIX» HUMEIOTCSl CIelUalIbHble MOMENICHUS Ui TPOBEJACHHUS 3aHSITUH JIEKIMOHHOTO H
CEMHUHAPCKOI0 THIIA, TPYIIOBBIX M WHAUBHUIYAIbHBIX KOHCYJbTAIMM, TEKYLIETrO KOHTPOJIS U
MPOMEXKYTOUYHON aTTeCTallk, a TaKKe I[OMEMIEHUS JJs CaMOCTOSITENbHOW pPaboTHI.
CrienranabHbIe TOMEIICHHSI YKOMIUICKTOBAHBI CIICIIMATU3MPOBAHHON MEOEIbI0 U TEXHUYECKUMU
cpencTBa 00yueHus, CITy>KalUMH JIJIsl IPeCTaBlIeHUs HH(GOpMaLUU OOJIBILION ayJUTOPHH.

Jns npoBeaeHHs 3aHATHI JIEKIMOHHOTO THUIIA UCIOJb3YEeTCsl JAEMOHCTPAlMOHHOE
obopynoBaHue, MO3BOJIsIOIIEe HanOoliee A(P(HEKTHBHO OCBOUTH MPEICTABICHHBIN y4eOHBIN
MaTepual.

HpI/I IMPOBCACHUU 3aHITHI J'ICKI_[I/IOHHOFO/ CCMHHApPCKOI'0 TUIIA 3aHATUH HCITOJIB3YIOTCA:

e HaumenoBaHue nNporpamMmsl, NpaBo Crtpana Cpok neiicTBust
w/n HCMOJIb30BAHUS KOTOPOI npoucxoxaenn | nporpammuoro | Koxa-Bo
npeaocTaBasieTcs Ll olecrneyeHust
Onepayuonnasn cucmema PEJ] OC. Poccuiickas 12 mecsuen 1000
L Kondueypayusa: «Pabouas cmanyusy ®denepauus
2 Cucrema ONTHYECKOT0 pacOo3HABAHUS Poccuiickas 12 mecsuies 30
" | rekcta SETERE OCR ona P2/ OC Denepanus
JlunieH3us Ha MporpaMMHOE Poccuiickas 12 mecsuies 700
o0ecrnieueHre CpeICTB aHTUBUPYCHOM Depnepanus
3. | zammrer Kaspersky Endpoint Security
o buzneca — Cmanoapmuwiii Russian
Edition
[IpaBo HcOJIB30BAHUS TPOTPAMMHOTO Poccuiickas 12 mecsiieB 1
obecrnieueHus IS MJIaHUPOBAHUS U Oeneparnus
IIPOBEICHUS OHJIAWH-MEPOIPUITHI
4. | (TpaHCIALMIA, TEIEMOCTOB/ ayano-
BUJICOKOH(pepeH1Hil, BeOMHApOB)
Webinar Enterprise TOTAL 150
VUACMHUKO8
JluueH3us Ha MPOrpPaMMHOE Poccuiickas OeccpouHbIe 32
obecrieueHne 1)1 BEKTOPHOTO Ddeneparnus
5 rpaduyueckoro pegakropa amis
CO3/IaHHSI U PEIAKTHPOBAHHS
rpau4ecKux cxem, uepTrexei u 610k-
cxeM Acmo-epaghuueckuti pedaxmop
[IpenocTaBiieHNE HEUCKITIOUUTEIBHBIX Poccuiickas OeccpoUHbIe 16
6. | MPaB Ha HCTIOTB30BAHHE MPOrPAMMHOTO ®deneparnus
" | obecnieuenust Cucrems Spider Project
Professional
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8.2. Ocobennocmu peanuzayuu OucyunIUHbL 0711 UHEATUOOE U JIUY C 0ZDAHUYEHHBIMU
603MOHCHOCMAMU 300P08bA

Jis  oOywarommxcs C  OTPaHMYEHHBIMH  BO3MOXKHOCTSIMH — 3JIOPOBBSI  CO3aHBI
CIIeIMAJIbHBIE YCJIOBUS IS TOJy4YeHHs] OO0pa3oBaHUsA. B Iensx MOCTYMHOCTH IOJyYCHUS
BBICIIETO OOpa3oBaHMs IO O0Opa30BaTCIbHBIM IPOTpaMMaM HWHBAIMJIAMH | JIMIAMH C
OTPaHHYEHHBIMHA BO3MOXHOCTSIMU 3JJOPOBBSI YHUBEPCUTETOM O0CCIICUNBACTCSI:

1. AunprepHatuBHas Bepcus OQUIMAIBHOTO caidta B cetn «MHTepHeTY AMIs
CJ1a00BUIAIINX;

2. JIns vHBAMIOB C HAPYIICHUSMHU 3pCHUS (CTa00BHUISIINE, CIICTIBIC)

- MPUCYTCTBHE ACCUCTCHTA, OKAa3bIBAIOIIErO OOyYaroImeMycsi HEOOXOAUMYI0 TOMOIIb,
QyOIMpoBaHUE BCIyX CIPABOYHON HMH(MOpPMAIIMKA O PACIHCAHUW YYCOHBIX 3aHSATUHN; HATUYHC
CPEeICTB [UISl YCHIIGHHUS OCTaTOYHOTO 3pEeHUusi, OpalIeBCKON KOMIIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3yaJlbHOTO JOCTyNma K HWH(OpMaluW, Mporpamm-
CUHTE3aTOPOB PEUH U JAPYTUX TEXHUUYECKUX CPEACTB IMpHUeMa-Tiepeaun yaeOHOH HHPopMaIuu B
JOCTYIHBIX opMax It 00YJArOIIUXCS C HAPYIICHUSMU 3PCHHUS,

- 3aJ1aHUS 1)1 BBITIOJTHEHUS HA DK3aMEHE 3a4UTHIBAIOTCSI ACCHCTCHTOM;
- TUChbMEHHBIC 3aJaHMsI BBIONHSIOTCA Ha OyMmare, HAJUKTOBBIBAIOTCS ~ACCUCTEHTY
00yyJaromuMmcs;

3. Jliis WMHBAJIMUIOB W JIUI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 3J0POBBSI 1O CIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4yeTe TMPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUN obyuaromemycs HEOOXOIUMYIO
TEXHUYECKYIO TOMOINb C YYE€TOM HWHIUBUIYAIbHBIX OCOOEHHOCTEH (OH TOMOTAaeT 3aHATh
pabouee MecTo, MepeABUTaThCs, MPOYUTATh U 0QOPMHUTH 3aJaHUE, B TOM YHCIIE 3alUChIBAs MO
JTUKTOBKY);

- 3aUeT MPOBOJUTCS B MUCbMEHHOHU (hopMme;

4. Jlng WHBAIHMAOB W JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSMH 3/I0POBbs, MMEIOIINX
HapyIIEHUsT OMOPHO-ABUTATEILHOIO ammapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKUE YCIIOBHUS,
oOecrevynBaroe BO3MOXXHOCTh OECHPEMsITCTBEHHOTO JOCTyNa OOydYalomuxcsi B ydeOHbIe
MOMEIeHUs, 00BEKTy TMUTaHUS, TyaJeTHbIE W JPYrue MOMEIIECHUS YHUBEPCHUTETa, a TaKkKe
npeObIBaHMS B YKA3aHHBIX MTOMEMICHUAX (HAJTMYHUE PACITUPEHHBIX JIBEPHBIX TPOEMOB, MOPYYHEH
U IPYTUX NPUCTIOCOOIEHUH);

- IICbMEHHBIE 3a/1aHUs BBITIOTHSIOTCS HA KOMITBIOTEPE CO CIIeUATN3UPOBAHHBIM MPOTPAMMHBIM
obecreueHreM WM HaJUKTOBBIBAIOTCSI ACCUCTEHTY;

- 110 XKEJIaHUIO 00y4JaroLerocs 7K3aMeH NPOBOJAUTCS B YCTHOM (hopme.
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OOyuaronyecs: U3 4uciia JIML ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbsI 00ECIIEUEHBI
AIIEKTPOHHBIMU 00pa30BaTENbLHBIMU pecypcaMu B (opMmax, aJanTUPOBAHHBIX K OTPaHHYCHHIM

UX 370POBBS.
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9. JIuct n3MeHeHM i (1OMOJTHEHHUIT)

B paboueil mporpamMme IUCHUIUIMHBI «VCKYCCTBEHHBIN MHTEIJIEKT M MAIlIMHHOE OOy4YeHUE»
HarpaBjeHuss moarotoBku 02.04.02 — dynnameHntanbHas uHGOpMaTHKAa U MH(GOPMAIIHOHHBIC
TEXHOJOTMM  MarucTepckoil  mporpamMmbl  «MojenupoBaHue CHUCTEM  HCKYCCTBEHHOI'O

uHTeuiekTa» Ha 2023-2024 y4eOHblit T/,

Ne IlepeyeHb BHOCHMMBIX
uemeHT (myHKT) PII/] petien . Mpumeyanue
n/n W3MeHEeHUil (1010JIHeHMIH)
1.
2.
3.
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