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MOJICIIUPOBAHUS U MH(POPMAITMOHHBIX TeXHOJOoTHH «22» nexadpst 2020 ronxa, mpotokos Ne 4,
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1. Heau v 3a7a4M TUCHUILIHHBI

1.1 Heap AUCUMIIMHBI — JEMOHCTpalMsd OCHOBHBIX 3HAHUH, MOJYYEHHBIX MPH U3YUYECHUH
MOHSATUMHOTO allfapaTta MaTeMaTHUYeCKOro MOJIETUPOBAHUS, OCHOBHBIX MPUEMOB U METOJIOB
MOJCIIMPOBAHUS Ha TMPUMEPE CHUCTEM MCKYCCTBEHHOTO WHTEUICKTa pPa3JIMYHOTO THIIA,
dbopMUpOBaHHE HABHIKOB WCIOJIb30BAHUS MATEeMATHYECKUX METOJOB MOJCIUPOBAHUS B
CaMOCTOSITEIbHOW HAay4HO-HCCIIEIOBATEIbCKOM M TEJAaroru4ecKo NeATeIbHOCTH, a TaK JKe
TEXHOJIOTHYECKOH JCSITeNTbHOCTH Ha TPO(EeCCHOHATFHOM YpPOBHE, BKIIOYas pa3padoOTKy
AITOPUTMUYECKUX M TPOTPAMMHBIX PpEIMIEHWH B O00JaCTM CHCTEMHOTO U TPUKIAJHOTO
IporpaMMHUpOBaHUS

1.2 Buabl 1 3a1a4u podeccuoOHATBLHOM AesITeIbHOCTH M0 TUCHUIIMHE:

Hay4YHO-MCCIIEOBATENIbCKAs  JIEATeNbHOCTh B o0Ojactu  (YyHKIHMOHMPOBAHUSA
BBIYUCIUTEIBHBIX MAaIlIWH, KOMIUIEKCOB, KOMIBIOTEPHBIX CETEH, CO3/laHUs JJIEMEHTOB U
YCTPOMCTB BBIYUCIUTEIBHOW TEXHMKM Ha HOBBIX (PU3MUYECKMX M TEXHMUYECKUX NPHUHLIMIAX,
METOZIOB 00pabOTKM W HAKOIUICHUS HWH(POPMALUMU, AJITOPHUTMOB, NPOTPaMM, S3BIKOB
OpOrpaMMHUPOBAaHUSI M 4YEJOBEKO-MALIMHHBIX  UHTepQeiicoB,  pa3pabOTKM  HOBBIX
MaTeMaTHYECKUX METOJOB W CPEACTB MOIIACPKKH HHTEIICKTYAIbHOW 00pabOTKH TaHHBIX,
pa3paboTKN MHPOPMALMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM IIPOEKTHUPOBAHUS U YIPABICHUS
B IIPWJIOKEHUH K PA3IMYHBIM IPEAMETHBIM 00JIaCTSIM:

— OCYWIECTBIATh aHalIM3 O0BEKTa HcCleNoBaHHMA U (OPMYJIHPOBaTh  3ahayy
MaTeMaTHYECKOTO MOJICIIMPOBAHUS C y4eToM crenudukn o0beKTa, BApHaHTOB KilacCU(UKAUU
MaTeMaTHYECKUX MOJieNel 1 BO3MOXKHOCTEH pa3IMYHbIX MaTEMAaTHUYECKUX allapaTos;

— pemats 3agady CTPYKTYpHOH MACHTH(QHKAIMA MATEMaTHUYECKOW MOJENH C
UCIOJIb30BAHUEM METOJOB KOPPEISALMOHHOIO M PErpeCCHOHHOIO aHalIM3a; C UCHOJIb30BaHUEM
3aKOHOB, 3aKOHOMEPHOCTEH M ypaBHEHMI, UCHOJIB3YIOMUXCSA B MPEIMETHOM 00JIACTH 00BEKTa
UCCIIEI0BaHMS;

— pemarts 3amady NapaMEeTPUYECKOW HWIACHTU(UKAMN MaTEeMaTUYeCKOH MOAETH ¢
UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX METOJOB HEJIMHEHMHOIo MpOrpaMMHpOBAHUS;
OCYIIECTBIISITh TIPOBEPKY aJIEKBATHOCTH MAaTEMAaTHYECKOH MOJEN OOBEKTY HCCIEOBAHUS C
UCIIOJIb30BAaHUEM METOJIOB MAaTEMaTUUECKOM CTaTUCTUKHY;

- BBIOMpaTh MpOrpaMMHOE M MaTeMaThyeckoe obecreueHue, oOecreynBarolee
ONTUMAJIBHYIO TIO CPOKaM U KayeCTBY pea3al[Mi0 MaTeMAaTHYEeCKON MO/ Ha KOMIBIOTEPE;
YMETh HCIOJB30BaTh COOTBETCTBYIOUIME AJITOPUTMBI YHCICHHBIX METOOB ISl pean3aluu
aJIropuT™Ma paboThl BCe MaTeMaTH4eCKO MOIemH;

- aHAJIM3UPOBATh M HHTEPIPETUPOBATH PE3YIbTATHI MATEMATHYECKOTO MOAETHPOBAHUS
00BEKTa UCCIIET0OBaHMS;

— Y4YacTBOBaTh B PEIICHWH OTIEIBHBIX HAYYHO-HCCIIEOBATEIBCKUX W HAYYHO-TIPUKIIAJIHBIX
3aja4 B 00J1acTH

[IpemonaBaTenbckasi JeSATETBHOCT 1O O0pa30BATEIbHBIM MPOTPAMMaM  BBICIIETO
o0Opa3oBaHMUs:
- TOJITOTOBKA U TIPOBEICHNE YUEOHBIX 3aHATHI B Y4eOHOM 3aBEJCHUHU BBICIIETO 00Pa30BaHUS

1.3 B pe3yabtare o0CBOEHHSl MCHUILIMHBI Yy O0y4YalIMXCH JAOJLKHbI OBbITh
copmMupoBaHbI cieayOIIMe KOMIIETCHIINH:



Ko 1 HaumMeHoBaHHe koMneTeHuu ®I'OC

IInanupyemsble pe3yJbTaTbl 00y4eHHS 110

BO JUCIHHUILINHE, He00X0TUMBbIE I
(popMupoOBaHUA KOMIIETEHINH
OIIK-1 Bnanenne MeToIoIorueil | 3HaeTr 1 MOHUMAET:
TEOPETHUECKHUX u AKCTIICPUMEHTAIBHBIX | - COBPEMEHHBIC METOHO0JOTHYECKHE OCHOBBI

UCCIIEIOBaHUN B 00J1aCTH TPOQeCcCHOHATBHOM
JesATeIbHOCTH

HCCIIEIOBATEIbCKONW JEATENbHOCTH B cdepe
MH(OPMATUKU U BBIUUCIUTEIbHON TEXHUKU
Kon 31 (OIIK-1)

Ymeer (cnoco0eH NPOIeMOHCTPHUPOBATH):

- UCIIOJIb30BaTh COBPEMECHHBIC
METO0JIOTUYECKHE OCHOBBI
UCCIICIOBATEIIbCKOW JICATEIBHOCTH B cdepe
MH(OPMATUKU U BBIUUCIUTEIbHON TEXHUKU
Koa Y1 (OIIK-1)

Baageet:

- COBpPEMEHHBIM  HHCTPYMEHTapueM U
HaBBIKAMH HCCJIEN0BATEIbCKON AeITEIbHOCTH
B cdepe MHPOPMATUKH W BBIYUCIUTEIHHOU
texuuku Kox B1 (OITK-1)

[IK-1 CnocobHocTh K pa3paboTKe HOBBIX
MaTEeMaTUYECKUX METONOB MOJEIUPOBAHUS
00BEKTOB U SIBJICHUI

3HaeT ¥ MOHMMAeT:

- OCHOBHBIE METOABbl U MOJENHU OMHCAHMUS,
ONTUMU3AIHNH MaTeMaTHU4eCKOTo
MO/JICITUPOBAHUS u pecypcos,
3aKOHOMEPHOCTH B MaTeMaTHYECKHX MOJEIAX
Kon 31 (ITK-1)

Ymeer (cmnocobeH NpoieMOHCTPHPOBATD):
- UCIIOJIb30BaTh METO/bI U MOJIENIN OMHCAHUS
ONTUMH3ALNH MaTEMaTHYECKOT O
MOJIETIMPOBAaHUS M PECYPCOB I CO3JAHUS
maremarndeckux mozeseid Kox Y1 (ITK-1)

Banangeer:

- HaBBIKAMH HCIOJb30BAaHUA YHCIIEHHBIX
METOAOB W MATEMATHUYCCKUX MOI[GJ'IGﬁ 158
PECYpPCOB ISl pelIeHuUs MPAKTUUECKUX 3a/1a4
Kox B1 (IIK-1)

[1K-2 I'oroBHOCTH K peanu3anuu
3G (PEKTUBHBIX  YHCICHHBIX  METOJIOB U
QITOPUTMOB B BHJIE€ KOMIUIEKCOB MPOOJIIEMHO-
OPUEHTHPOBAHHBIX TIPOTPAMM JIJISI TIPOBEICHUS
BBIYMCIIUTENILHOTO SKCIIEPUMEHTA

3HaeT M MOHMMAET:

- OCHOBHBIC IMOCTPOCHUSA aJITOPUTMOB B BUIAC
KOMIUIEKCOB  TIPOOJIEMHO-OPUEHTHPOBAHHBIX
nmporpamMm; BHUIbI KOMILUICKCOB ITIpOorpamMm, HUX
ocobeHHocTH U criocoOs! moctpoeHust Koa 31
(1K-2)

| ocoOOeHHOCTH
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Ymeer (cmnocobeH NpoIeMOHCTPHPOBATD):

- HUCIIO0JBb30BATh OCHOBHBIC IMPUHIIHIIBI
MIOCTPOCHMSI AITOPUTMOB B BHJIE KOMIUIEKCOB
pOOJIEMHO-OPUEHTHPOBAHHBIX  TPOTPAMM;
BUJIbI KOMIIJIEKCOB porpamm, ux
U Croco0bl  TOCTPOEHUS;

CUHTC3UPOBATH MAaTCMAaTHYCCKHUEC MOACIN




npeamerHoii obmactu Kox Y1 (IK-2)

Baaneer:

- HaBBIKAMHU PEILICHUS 3a/1a4, CBS3aHHBIX C
YHCICHHBIMH METOJAMH M  KOMILICKCAaMU
nporpamm Kox B1 (ITK-2)

[1K-3 CnocoOHOCTh IPOBOAUTH KOMILIEKCHBIE | 3HAET M IOHUMAET:

UCCIIEOBAaHMSI HAyYHBIX M TEXHHUYECKUX | - OCHOBHBIE METOABl U  TEXHOJOTUU

npobjieM ¢ HOPUMEHEHHEM COBPEMEHHBIX | IPOBEJCHMS KOMIUIEKCHBIX MCCIEOBAaHUH ¢

TEXHOJIOT Ul MaTEMaTHYECKOIO | IPUMEHEHUEM COBPEMEHHBIX  TEXHOJIOTHUI

MOJICJINPOBAHUS U BBIYMCIUTEIBHOIO | MAaTEMaTHYECKOTO MOJICJIMPOBAHUS u

JKCIIEPUMEHTA BbIUMCIUTENBHOTO JKcnepuMmenta Kox 31
(IIK-3)

Ymeer (cnoco0eH NPOAeMOHCTPHUPOBATH):
- OCYIIECTBIISATh KOMIUICKCHBIE UCCIIETOBAHHS
C MPUMCHCHUCM COBPCMCHHBIX TEXHOJIOTUH

MaTEeMaTHYECKOTO MOJICTTUPOBAHUS u
BBIYMCIUTENBHOrO 3Kcnepumenta Kox Y1
(IIK-3)

Baaneert:

- HaBBIKAMHM TPUMCHECHUS METOJOB U
TEXHOJIOTUU TMPOSKTHPOBAHHS KOMILICKCHBIX
UCCIIE/IOBaHHI C TPUMEHCHUEM COBPEMEHHBIX
TEXHOJIOTUI MaTeMaTu4ecKoro
MO/ICIIUPOBaHHS u BBIYHCITUTEILHOTO
skcniepumenta Kon B1 (ITK-3)

1.4 CorinacoBanue MeXIMCUMIVIMHAPHBIX CBSi3edl  TUCHUIUIMH, NPAaKTUK, HAY4YHbIX
HCCIIeIOBaHUH, 00€CIICUMBAIOIINX OCBOCHHE KOMITETCHITUMN.

HucuunnmHa «/ICKyCCTBEHHBIE HEHUPOHHBIE CETH» JIOTMYECKH CBA3aHA C TAKUMH
JUCUUIIIIMHAMU, TPAKTUKAMH, HAYYHBIMH MCCIIETOBAHUSAMH, KaK:

OIIK-1 Maremarndeckoe MOAECIUPOBAHNE, YUCIEHHBIE METO/IbI M KOMIUIEKCHI IPOTPAMM,
YHCIIEHHbIE METOJIbI MaTteMarudeckoro mojenuposanus, [logroroka HKP (auccepramnum) Ha
COMCKAaHME YYCHOM CTeleHM KaHauaara Hayk, CHCTeMbl HCKYCCTBEHHOTO WHTEIJICKTA;
[TpousBoacTBEeHHAs MpakTUKa (PAaKTHKA MO MOJYyYeHHIO MPodeCCHOHATbHBIX YMEHUIN U OMbITa
PO ECCUOHAIBHON JEATETHHOCTH);

[1IK-1 Hayuno-uccnenoBarenbckas aedareiabHocTsh, [loaroroska HKP (muccepranuun) na
COMCKaHHE YYECHOW CTEIICHH KaHAWAaTa HayK, VICKycCTBEHHbIE HEMPOHHBIE CETH

[TIK-2 Marematndyeckoe MOAETUPOBAHUE, YUCICHHBIE METOJbI U KOMIUIEKCHI IPOTPAMM,
yucieHHsie Metonsl, IlogroroBka HKP (muccepranmu) Ha couCKkaHWe YYEHOW CTENEHU
KaHauJaTa HayK, MIcKkycCTBEHHbIE HEUPOHHBIE CETH;

[IK-3 KomMmmberoTepHble cpeabpl Ul MaTeMaTHYeCKOTO MOJCIUPOBAHHS, MeETO b
00pabOTKM SKCIEPUMEHTATBHBIX JaHHBIX M HMHTEPHpPETallds HATypHOTO JKCIEPUMEHTa,
HckyccTBEeHHBIE HEUPOHHBIE CETH

2. Mecto aucuunianHbl B cTpykrype OIl acnupanTypsbi:

Jucuumnmmnaa «CHCTeMbl HMCKYCCTBEHHOTO MHTEIJIEKTa» sBiAeTcs (aKyJIbTaTUBHOW B
yuebHoM maHe OIl no HampaBinenuto mnoarotoBku 09.06.01 — «Mupopmartuka u
BBIYUCIIUTENbHAs TEXHUKAY, HAIIPABIEHHOCTH (poduis) — «MaTeMaTHuecKoe MOJeIMPOBaHHE,
YHCIIEHHBIE METO/Ibl U KOMILJIEKCHI TPOrPaMM»

JucuumimHa «CHucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA» U3y4aeTcsl B 3 cEMeCTpeE.



3. O0bém u coepkaHNe TUCHUTIIHHBI
3.1 O0beM JMCUUILTHHBI
Ounas ¢popma oOyueHwus: 2 3.e.
3aounas popma oOydeHwus: 2 3.¢.

Ounas ¢popma | 3aounas popma
. oOyueHus oOyueHus
Bun yuebHo# paboThI (}Bnciero (ZZero
YacoB) 4acoB)
O0masi TpyA0€MKOCTb 1M CHUILIHHBI 72 72
Konmaxmnas paboma (no yuebHvim 3aHAMUAM) 22 4
Jlexun (JI) 10 4
ITpaxTnueckue (cemunapckue) 3ansatus (113) 12 -
Jlaboparopusie 3anstus (JI3) - -
Camocmosmenvras paboma (CP) 50 68
3auem

3.2 Conepxxanme Kypca:

Ne
TEM
Bl

HasBanue
pasnena/TemMbl

Bup yuebHoii paboThI, Hac.
(ouHas/3a049Has)

113 JI3

CP

@OpMBI TEKYILETO
KOHTPOJIS

1.

Tema 1.MogenupoBanue
HelipoHa. VIcKycCcTBEHHbIE
HEWPOHHBIE CETH.

1/1

2/- -

5/7

KOJIJIOKBUYM

Tema 2. IloasTHE
I/ICKyCCTBCHHOI‘O
uHTeekTa. Lemn
CO3JaHHs
HCKYCCTBEHHOTO
HUHTCJIJICKTA.

1/1

1/-

5/7

cobecenoBanne

Tema 3. IHTECIIEKT
OHOJIOTHYECKUX
00beKTOB. BrIciias
HEPBHAsl ICATSIILHOCTh
JKUBBIX OPraHU3MOB.

1/1

1/

5/9

KOJJTOKBUYM

Tewma 4. Kak yctpoen
WHTEIJIEKT
OHMOJIOTHUECKUX
00BEKTOB? YCTPOHCTBO U
MHOT000pa3re HepBHBIX
KJIETOK.

1/1

1/

5/5

cobecemoBaHmne

Tema 5. MogenupoBaHue
HEeHpoHa Ha KOMIIbIOTEpE.
CrtpykTypa Moaenu
HeUpoHa.

1/-

1/

5/7

KOJIJIOKBUYM

Tema 6. MogenupoBaHue
HEHpOoHa Ha KOMIIbIOTEpE.
CrpykTypa Moaenu
HEeHpoHa.

1/

5/8

cobecegoBaHuE

Tema 7. ckyccTBEHHBIE
HEHPOHHBIE CETH.
Heliponnsle cetu

IPSIMOT0 U 00paTHOTrO

1/

5/6

KOJUIOKBUYM




pacupoCTpaHEHMsL.

8. Tema 8. AITOPUTMBI 1 1/ 5/7
- cobeceoBaHue
o0OydeHus
HCKYCCTBEHHBIX
HEUPOHHBIX CETEH.
MeToapl HETMHEHHOTO
MPOrpaMMHUPOBAHUS —
0e3rpaJIMeHTHBIC,
TPaIUEeHTHBIX, METOIBI
Momnre-Kapio.

9. Tema 9. OOyuenue 1 1/
. - 5/7 KOJUIOKBUYM
HCKYCCTBEHHOM
HEUPOHHOM CETH IO
TIPUHIIAIIAM «C
yuautenem» u «oe3
YAUTETIS.

10. Tema 10. ITpumepsr 1 1/ i 5/5 -,
WCIIOJIb30BaHMs armapara
HNCKYCCTBCHHBIX
HEUPOHHBIX CETEU st
pelICHUA MPAKTHICCKUX
3anad. MogenupoBaHue
MICUXOJIOTMYECKOI'0 TECTa
JLA. Viosaitumm.

Tema 1. MopaenupoBanue HeiipoHa. MckyccTBeHHbIe HelipOHHBIE CETH.
Jlexknus. VickycctBeHHble HelipoHHble ceTd. OOydeHHe MCKYCCTBEHHOM HEMpOHHOW CeTH.

Hcnonb3oBanue afnrmapara HCKYCCTBCHHBIX HeﬁPOHHBIX ceTen nns PCUICHUA IIPAKTHYCCKUX
3aaad.

IIpakTH4eckoe 3aHATHE.

1. MaTemiekT OMOIOTHYECKUX OOBEKTOB

2. MonenpoBaHue HEWpOHa

3aganus AJs1 CAMOCTOATEILHON padoThI:

1. HeueTkuie anropuT™Mbl: MEpBI, aBTOMAThI, OTHOILIEHUS PEIIOUYTECHHUS.

2. Heuetkue AJITOPUTMBIL:  HCJIHW, OrpaHUYCHUA W  PCHICHUA, MATEMaTHYCCKOIO
nporpaMMupoOBaHusd, ONTUMH3AIINH.

3. OCHOBBI UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. buonoruueckuii mporoTui.

Tema 2. IloHsaiTMe MCKycCTBeHHOro HHTesiekTa. Lleau co3gaHusi MCKYCCTBEHHOIO
HHTEJUICKTA.

Jlekumsa. Ilenu co3naHusi UCKYCCTBEHHOro UHTeNiekTa. OCHOBHBIE HalpaBlIEHUS B
MOJIEJIMPOBAaHUH CUCTEM MCKYCCTBEHHOTO MHTeIIeKTa. KpaTkas ucropust Bompoca.

IIpakTH4eckoe 3aHATHE.

1. ckyccTBEHHBIE HEUPOHHBIE CETH

2. OOydeHne UCKYCCTBEHHON HEHPOHHOMN CETH

3aaHus 1J151 CAMOCTOATEILHOM padoThI:

1. UckyccTBeHHBIN HEHPOH. APXUTEKTypa CETeH.

2. MHOrocIoiHble HICKyCCTBEHHbIE HEHPOHHBIE CETH. PEKyppeHTHbIE CETH.

Tema 3. UHTe/IeKT O0MOJOTHYecKMX O00BEKTOB. Bbicimias HepBHAasi [1eATEJbHOCTH
KUBBIX OpFaHH3MOB.

Jlekumsi. Beiciias HEpBHAs IESITENBHOCTD KUBBIX OPraHu3MoB. YueHue lBana llerpoBuua
[TaBroBa 0 BBICIIIEH HEPBHOM JACSATEIHHOCTU. Y CJIOBHBIC U 0€3YCIOBHBIC PE(DIEKCHI.
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IIpakTH4eckoe 3aHATHE.

1. MHcnonp3oBaHuWe amnmapara WCKYCCTBEHHBIX HEWPOHHBIX CETEH Il  pELICHUS
IIPAKTUYECKUX 3ajau.

3amaHus 1J151 CAaMOCTOATENbLHOM padoThI:

1. OO0y4yeHue NCKYCCTBEHHBIX HEMPOHHBIX ceTell. [lepcenTpoHsl.

2. Heiiponnsbie cetn Xomndunaa u XoMMHHTA.

Tema 4. Kak yYCTpoeH HHTe/LUIEKT OHOJOTHYeCKUX O0BEKTOB? YCTPOWCTBO M
MHOroo0pa3mne HepBHbBIX KJIETOK.

Jleknusi. OCHOBHBIC (DYHKITMM HEPBHBIX KIIETOK.

IIpakTHYeckoe 3aHATHE.

1. MHcnonb3oBanwe amnmapaTa MCKYCCTBEHHBIX HEUPOHHBIX CETEH I pEeIICHUs
MPaKTUYECKUX 3a/1a4

3aganus 1J151 CAMOCTOATEIbHON padoThI:

1. HelipoHHBIE CETH U alNTOPUTMBI UX O0YUICHHSI.

2. O60061IeHNS U MPUMEHEHHS MOIeT Xonduiaa.

Tema 5. MoaeanpoBanue HeHpoHa Ha KoMnbOTepe. CTPYKTypa Mo/1eJIu HelipoHa.

Jlekuusi. CtpykTypa Monmenu HeiHpoHa. AxTuBanuoHHass (yHKOus HelpoHa. Bumisl
AKTUBAILIMOHHBIX (DYHKIIMH.

IIpakTH4Yeckoe 3aHATHE.

l. ITporpamma MOJIETIUPOBaHUS HCKYCCTBEHHBIX HEHUPOHHBIX ceren
NeuralNetworkConstructor — NNC. Ee crpykrypa, wunrepdeiic u (yHKIHOHAIBHBIC
BO3MOXKHOCTH. (JIabopaTopHas padora Nel).

3agaHusA 1J151 CAMOCTOATEIHLHOM PadoThI:

1. O6yuenue cnos Koxonena.

2. Obyuenue cnost ['poccoepra.

Tema 6. MoaenupoBanue HeilipoHa Ha KoMInibloTepe. CTPyKTypa Mo/ieJii HelpoHa.

Jleknus. Ctpykrypa Mozaenu HeiipoHa. CunHanTHueckue cBsizu. Buibop ko3dduumeHTton
CHUHAIITUYECKUX CBSA3EH.

IIpakTH4eckoe 3aHATHE.

1. Ilpumepsl MCIIONB30BaHMS amnmapara UCKYCCTBEHHBIX HEHPOHHBIX CETEH JUIS PEIICHMS
npaktndeckux 3agad. OOydyenne HMHC cnoxenuto uymcen. OcobenHoctu pabotrer MHC.
(JTaGoparopnas padota Ne2).

3apaHus 17151 CAaMOCTOATEIbHOM padoThI:

1. Helipo-HeueTkre TeXHOIOTMH HH(POPMALIMOHHBIX CUCTEM

2. Metoibl rpynIupOBaHUs JaHHbBIX, KIACCU(PHUKALIMH U KIaCTEPOB.

Tema 7. UckyccTBeHHBbIe HeHPOHHBbIE ceTH. HelipoHHbIE ceTH MpPsIMOro M 00pPaTHOrO
pacnpocTrpaHeHus.

Jlekuusi. HeilipoHHble ceTw mpsMoro M oOpaTHOro pacmpocTpaHeHusi. VIcKyccTBeHHbIE
HelipoHHble ceTu. OcHoBHBIE cBoicTBa THC.

IIpakTH4eckoe 3aHATHE.

1.Ilpumepsl MCHONB30BaHUs alapaTa MCKYCCTBEHHBIX HEHPOHHBIX CETeW ISl PEIICHMS
npaktnyeckux 3agad. OOydenne MHC ymuoxenuto umcen. Ocobennoctu paborsr MHC.
(JTaboparopnas padota Ne3).

3anaHus 17151 CaMOCTOATEIbHON PadoThI:

1. OBpUCTHKH, BO3MOKHOCTh ¥ IIOUCKOBBIE CTPATETHUH.

2. PacniozHaBaHue 00pa3oB U CXOJICTBA.



Tema 8. AuaropurMbl 00y4eHMsl HCKYCCTBEHHBIX HeEHPOHHBIX cerTeil. MeToabl
HEJMHEHHOI0 NPOrpaMMHpPOBaHHMs — 0Oe3rpajMeHTHbIE, IPaJHMEHTHBIX, MeToabl MoHTe-
Kapuao.

Jlekuus. MeTtoapl HEITMHEHHOrO NPOrpaMMUPOBAaHUS — O€3rpaJUeHTHBIC, I'PAAUEHTHBIX,
metoabl Monte-Kapio. AnropuTmbl BeIOOpa CTPYKTYPBI HMCKYCCTBEHHOM HEHpPOHHOW CETH.
ITocTanoBka 3amaun OOy4YeHHS HMCKYCCTBEHHOW HeWpoHHOW certw. OTpuiarenbHas oOpaTHas
CBSI3b M MPHUHLUI OOpPAaTHOTO PAcHpOCTPaHEHHUS OMIMOKM TNpH OOYYEeHHUH HCKYCCTBEHHOU
HEUPOHHOM CETH.

IIpakTHyeckoe 3ansATHE

1. IIpumepsl UCHOAB30BaHUS almapara UCKYCCTBEHHBIX HEHPOHHBIX CETEH MUl PEIUCHUS
npaktudeckux 3anad. O0yuenne MHC nmporozupoBaHuio BpeMeHHBIX psaoB. (Jlaboparopnas
pabota Ned).

3agaHus 1719 CaMOCTOSITeIbHON PadoThI:

1. Teopust BO3BMOKHOCTEM U CMBICIA.

2. Jlpyrue MeToabl HEHpO-HEYETKUX TEXHOJOTMH JUIs TOCTPOEHHUS HH(POPMALMOHHBIX
CUCTEM.

Tema 9. O0yueHne MCKYCCTBEHHON HEHPOHHOH CeTH MO NMPUHIHUIIAM «C YYHUTeEJeM» H
«0e3 yuurtess».

Jlekums. Anroputrmsl o0ydenus MHC Xe66a. Heiiponnsie cetu Xendunna 1 XeMMHHra.

IIpakTH4eckoe 3aHATHE.

1. IIpumepbl UCHONIB30BaHUS ammapara UCKYCCTBEHHBIX HEHPOHHBIX CETEeW IS pelieHUs
npakTuueckux 3aaad. O6yyenne MHC nporno3upoBanuio NepUOAUYECKUX BPEMEHHBIX PSI/IOB.
(JTaboparopnas padota Ne5).

3agaHus 1719 CaMOCTOSITeIbHON PadoThI:

1. DnacTuyHbIEe HEUPO-HEYETKHUE CUCTEMBI.

2. BBeneHue B TeHETUYECKUE AJITOPUTMbI M UCKYCCTBEHHYIO JKU3Hb.

Tema 10. IlpuMeps! McNOIb30BaHUS ANNAPATA UCKYCCTBEHHBIX HEHPOHHBIX ceTei Jisi
pelIeHusl NPAaKTH4YeCKHX 3aaa4d. MoaeanpoBanue 1ncuxosorudyeckoro tecra JLA.
Hopaiimm.

Jexuus. Monenuposanue ncuxonorudeckoro tecta JI.A.Mopaitmm. CpaBHeHune TecTa 1
ero UHC - wmonemn. Bo3moxnoctu MHC — MopenupoBanuss B mcuxosiorud. Ilpumepst
WCIIOJIb30BAaHUsl amnmapara HCKYCCTBEHHBIX HEWPOHHBIX CETEM M pEeIIEHUs MPaKTHYECKUX
3a1a4. Mnentudukanys cTpykTypsl U COIEpKaHUS TPYIHOPOPMAIU3yEMbIX MOHATHII HA OCHOBE
NHC. Anroputm perieHus mpo0JieMbl U €ro peatn3alus.

IIpakTuyeckoe 3ansTHe. [IprMeps! HCIOIb30BaHUS annapaTa KCKYCCTBEHHBIX HEHPOHHBIX
cereil i pemeHuss npakTuueckux 3anad. O6ydsenue MHC pacnos3naBanuio o0Opa3oB OykB
pycckoro andasura. (Jlaboparopuas padora Neb).

3agaHus 1719 CaMOCTOSITEIbHOM PadoThI:

1. BBeneHue B cCTEMbl, OCHOBaHHBIE Ha MTPaBUJIax U 00y4eHHE HA OCHOBE HaOIOICHUH.

2. SI3pIKM ¥ TEXHOJIOTHM Jorudeckoro nmporpammuposanus: PROLOG, LISP.

4. KoHTpoJIb 3HAHUI 00y4al0IINXCS

4.1 ®opMbI TEKYLIET0 KOHTPOJIA Pa00ThI ACIUPAHTOB
1. KomnokBuym.
2. CobGecenoBaHue.

4.2 TunoBble 3aIaHUA TEKYLIEr0 KOHTPOJISI

BOHDOCLI K KOJJIOKBUYMY.
1. IMousTue HCKYCCTBCHHOI'O MHTCJIJICKTA.
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2. Llenu co3ganusi ICKYCCTBEHHOTO MHTEIICKTA.

3. OcHOBHbBIEC HaNpaBJieHHUs B MOJEIMPOBAHUU CHCTEM HMCKYCCTBEHHOro MHTeIekTa. Kparkas
UCTOpPHS BOIIPOCA.

4. Kak ycTpoeH UHTEIJIEKT Onosiornyeckux o0beKkToB? Boiciias HepBHAS ASSITENIbHOCTD KUBBIX
opranu3moB. Yuenue MBana IlerpoBuya [1aBinoBa o BbICIIEH HEPBHOM AEATEIBHOCTH. Y CJIOBHBIE
1 0€3yCIIOBHBIC PEIICKCHI.

5. Kak ycTpoeH HMHTEUIEKT OMOJIOTUYECKUX OOBEKTOB? MeEXaHU3Mbl M OCHOBHBIC YCIOBHUS
00pa3zoBaHus yCIOBHBIX pedIeKkcoB. SIBICHUS TeHepaTu3ai 1 0000IeHUSI.

Bomnpocsl k cobeceoBanmo:

1. UckyccTBeHHble  HEHWpOHHBIE ceTH. HelipoHHble ceTH TOPSIMOTO W OOpaTHOTO

pacrnpoCcTpaHEeHUsl.

HckyccrBeHHble HelipoHHbIe ceTh. OcHoBHbIE cBoMicTBa MHC.

3. AnropuT™Mbl OOyYEHHMS HCKYCCTBEHHBIX HEMpPOHHBIX CceTel. MeToapl HEITWHEWHOTO
IIPOrpaMMUpPOBaHUs — O€3rpailueHTHBIE, TPaJIUEHTHBIX, MeToAbl MoHTe-Kapio.

4. AnroputMbl BbIOOpa CTPYKTYpbl HCKYCCTBEHHOM HeWpoHHOH cetu. IlocTaHoBka 3amaumn
00y4€eHHUs UCKYCCTBEHHON HEPOHHOU CeTH.

5. OtpunarenbHas oOpaTHas CBA3b M IPUHIMII OOpPaTHOTO PACHPOCTPAHEHUS OIIUOKH MpHU
00y4€eHUHU UCKYCCTBEHHON HEMPOHHOMN CETH.

N

4.3 IIpoMe:kyTOYHASI aTTeCTANMSA 10 JHCUHUIIJIMHE IPOBOANUTCS B popMe 3auera.

Bompocs! 3auera
1. TlonsTe MCKYCCTBEHHOr0 WHTe/UIeKTa. llean co3laHus MCKYCCTBEHHOTO WHTEJIEKTa.
OcHOBHbBIE HAINpaBJIEHUS] B MOJEIMPOBAHUU CHUCTEM HMCKYCCTBEHHOro MHTeIekTa. Kparkas
HCTOPHS BOIIPOCA.

2. Kak ycrpoeH uHTEUIEKT OMONOTHYECKUX OOBEKTOB? Bricmias HepBHas AEATENBHOCTh
JKUBBIX oOpranu3sMoB. Yuyenue UMBana IlerpoBuua IlaBnoBa o BbICIIEH HEPBHOU
JIeATETLHOCTH. Y CIIOBHBIE M 0€3yCIIOBHBIE Pe(IICKCHI.

3. Kak yctpoeH HMHTENIEKT OMOJIOrHYecKuX 0O0BeKTOB? MeXaHU3Mbl U OCHOBHBIE YCIOBUS
00pa3zoBaHus yCIOBHBIX pedekcoB. SIBICHUS TeHepaTu3aui 1 0000IeHUsI.

4. Kak ycTpoeH HHTEIUIEKT OMOJIOTMYEeCKUX OOBEKTOB? 1-1 M 2- CHUTHAJbHbBIE CHUCTEMBI Y
KUBOTHBIX. VX IpUHIMIBI 1eWCTBUS U HAOJI0JaeMble Pe3yIbTaThl.

5. Kak ycTpoeH nHTemeKT 6Moa0ruyeckux 00beKToB? Y CTpOHCTBO U MHOT00Opa3ue HEPBHBIX
kJ1eTOK. OCHOBHBIE (DYHKIIMU HEPBHBIX KJIETOK.

6. MopaenupoBanue HelipoHa Ha KommbioTepe. CTpyKTypa MOAEIN HeWpoHa. AKTHBALMOHHAS
¢byHKIMs HelipoHa. Buipl aTuBallnOHHBIX (YHKINH.

7. MopaenupoBanue HelipoHa Ha KomnbloTepe. CTpykTypa Mozenu HelipoHa. CHHaNTHYECKHe
cBs3U. Bb160p K03(pPUIIMEHTOB CHHAITUYECKUX CBSI3EH.

8. MHckyccrtBeHHble HeHpoHHble ceTH. HelpoHHble ceTH TMpsIMOro U OOpaTHOro
pacpoCTpaHEHHs.

9. MUckyccrBennsle HelipoHHbIe ceTu. OcHoBHBIE cBoiicTBa THC.

10. Anroput™Mbl OOYYEeHHST WCKYCCTBEHHBIX HEWPOHHBIX ceTeld. MeTonbl HETUHEHHOTO
pOTrpaMMHUPOBaHUs — O€3rpaJueHTHbIE, IPAJUeHTHBIX, MeTo 1l MoHTe-Kapio.

11. Anroputmsl BbIOOpa CTPYKTYpBl HCKYCCTBEHHOW HelpoHHOM ceTH. [locTtaHoBKa 3amaun
00y4eHHUs UCKYCCTBEHHOW HEHPOHHOM CeTH.

12. OrpunarensHasi oOpaTHas CBsI3b M IPHHIIMII OOPATHOTO PACHpPOCTPAHEHHUS OIIHOKH IPU
00y4eHUU UCKYCCTBEHHON HEMPOHHOMN CEeTH.

13. OOydeHne HCKYCCTBEHHOW HEHPOHHON CETH 1O MPHHIUIAM «C YYHTelNeM» U «0e3
YUUTESI.

14. Anropurmsl o6yuenust MTHC Xe60a.

15. Heiiponnsie cetn Xendunaa 1 XeMMHUHTa.
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16.

17.

[TpuMepbl HCIIONB30BaHMS ammapaTa HWCKYCCTBEHHBIX HEWPOHHBIX CETeH [UId pelIeHUs
MpaKTUYECKUX 3amad. MojenupoBaHue Tncuxosiornyeckoro tecra JLA. Wopaiimmmy.
CpaBuenue tecra u ero MHC — mopmenu. Boszmoxknoctu MHC — MopenupoBaHus B
IICUXOJIOTHH.

[TpuMepbl HCIIONB30BaHMS amnmnapaTa HMCKYCCTBEHHBIX HEWPOHHBIX CETEH IS pelIeHHS
NPaKTUYEeCKUX 3a/ad. MneHTuukanys cTpyKTypsl U COEpX aHUs TPYIHO(POPMAIU3yeMbIX
noHstTuii Ha ocHoBe MHC. Ausroputm pemieHust mpoOieMbl U €ro peanusanus (IpUBECTU
puMep).

Tunosble 3aganus Ul 3a4eTa
OxapakTepu3yiTe CTpYKTypy, UHTep(heic U (yHKIMOHAIBHBIE BO3MOKHOCTH HPOTPAMMEI
MOJICITHPOBAHUS HCKyCCTBEHHBIX HelipoHHbIX ceTelr Neural Network Constructor — NNC.
[lpuBeauTe mpUMepsl WCHOJB30BAHUS amlmapaTa MCKYCCTBEHHBIX HEHPOHHBIX CETeH I
pelieHus TnpakTudeckux 3amad. Ilepeuncnure ocoOeHHOCTH pabOThl HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.
Onumure MeTOAUKY OOY4YeHHs] MCKYCCTBEHHBIX HEWPOHHBIX CETed YMHOXKEHHUIO YHCEIL.
[Tepeuncnure 0cOOEHHOCTH PabOTHI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Onumure MeToANKYy OOydeHHs HCKYCCTBEHHBIX HEHpPOHHBIX CeTel MPOTHO3UPOBAHUIO
BpPEMEHHBIX psoB. [lepeunciure 0cCOOEHHOCTH pabOTHl HICKYCCTBEHHBIX HEMPOHHBIX CETEH.

4.4 lllkana oueHNBaHUS MPOMEKYTOUYHOM aTTecTALMHU
3auer

Onenka Kowmnerenmuu | Jleckpuntopsl (ypoOBHH) - OCHOBHBIE MPH3HAKA OCBOCHUS
(mokasaTenu JOCTHXKEHUS pe3yJibTaTa)

«3a4TEHO» OIlK-1 JIeMOHCTpUpYET  BBICOKMH  yYpOBEHb  TE€OPETHYECKUX

OKCIICPUMCHTAJIbHBIX HCCIICIOBaHUM.

[K-1

JleMOHCTpHUpYET BBICOKUI YPOBEHb 3HAHUI OCHOBHBIX METOJOB
U MoJienell  OMMCaHWs, ONTHUMM3ALUK HHGPOPMALMOHHBIX
IPOLIECCOB U PECYPCOB, 3aKOHOMEPHOCTH B MH(POPMALMOHHBIX
NOTOKAaX, JaeT OLEHKY WH(GOPMAIMOHHBIM  IIPOLECCaM,
IIPOCIIEKUBAET MEXKIUCIHUIIIIMHAPHBIC CBSI3U

OTBeT NOCTPOEH JIOTUYHO, MaTepHall U3JIaraeTcs 4eTKo, SICHO,
XOPOUIUM SI3BIKOM, aPT'YMEHTHPOBAHO

I1K-2

B monmHoii Mepe M3yuMn ceTeBble  MH(OpMAaIMOHHBIE
TEXHOJOTUH DPECYpcoB, B TOM YHUCIE DPa3paboTal U H3YydMI
HPUHIUI OpraHu3aIu U (YHKLIIMOHUPOBAHUS
pacripeielIeHHBIX HH)OPMAITMOHHBIX CHCTEM.

I1K-3

ﬂeMOHCTpI/IpyeT BBICOKHI YPOBCHb MPAKTHYCCKUX 3HAaHUHU B
YCOBEPIICHCTBOBAHN N MPUKIIAAHBIX ABTOMAaTU3HWPOBAHHBIX
I/IHq)OpMaLII/IOHHI)IX CHUCTCM, PECYPCOB U TEXHOJIOTHIA.

«HC 3a4YTCHO»

OIlK-1

He MoxeT mpoaeMOHCTpHpPOBATH 3HAaHWE W TIOHUMaHHE
TEOPETUYECKHX U OKCIEPUMEHTAIbHBIX HCCIEIOBaHUN B
o0nacTu HH(POPMALIMOHHBIX CHCTEM.

[1K-1

JleMoHCcTpHpyeT cnalblii ypOBeHb 3HAHMHA OCHOBHBIX METOIOB
U MojeNled ONuCaHWs, ONTUMHU3AIMHU HHPOPMAIIMOHHBIX
MPOIIECCOB U PECYPCOB, 3aKOHOMEPHOCTH B MH(POPMAIIMOHHBIX
ITOTOKAaX

He MOKET aHAJIM3UPOBATH 3aKOHOMEPHOCTHU B
MH(OPMALIMOHHBIX TMOTOKAaX, 3aTPyAHSETCs JaTh OIEHKY
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MH(OPMALIMOHHBIM IIPOIIECCAM.

He MOXeT BBIIEIUTh MEXIUCIUTUTHHAPHBIC CBS3H
HeyBepeHHO M JOrMYeCKH HEMOCIEAOBATENbHO U3Jaraer
MaTepual.

[1K-2 He opueHtHpyercs B HalpaBlICHUSAX  UCCIECIOBAHUU
MH(GOPMALIMOHHBIX TEXHOIOTUH
HemnpaBunbHO OTBEYaeT Ha IIOCTaBIEHHBIE BOIPOCHl WIH
3aTPYIHAETCS C OTBETOM

[1K-3 He opuentupyercss B MH(GOPMALMOHHOM U HJUIIOCTPATUBHOM
Martepuaie (MpUMephl U3 IPAKTUKH, TAOIUIIbI, TpadUKU U T.11.),
HE MOXET aHaJIM3UPOBATh U 0000IIATh

5. Y4yeOHO-MeTOANYecKOe M HHGOPMALMOHHOE 0OOecriedeHue U CIUILINHBI.

OcHoBHas JInTEpaTypa

1. CepreeB, H.E. CucteMbl HCKYyCCTBEHHOI'O HHTEJIEKTa : ydyeOHoe mocobue /
H.E. Ceprees ; FOxHbIi1 penepanbHblii yHuBepcuTeT, NHKEHEPHO-TEXHOJIOTUYECKAS aKaJAEMUs.
— Taranpor : FOxwusiii henepansusiii yausepcurer, 2016. — Y. 1. — 123 c. : cxem., ui., Tadi. —
Pexxum noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493307

2. ’Knanos, A. A. ABTOHOMHBIH HCKYCCTBEHHBIN MHTEIEKT / A. A. )KmaHoB. — 5-¢
u3a. — Mocksa : JIJaboparopus 3uanuii, 2020. — 360 c. — ISBN 978-5-00101-655-7. — Texkcer
. DJIEKTPOHHBIN // DnekrpoHHo-O6ubnoreunas cucrema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/6506.html

3. HoBukoB, @. A. CUMBOJIMYECKHI MCKYCCTBEHHBI MHTEJUIEKT: MAaTEMaTHUYECKUE
OCHOBBI TIPEACTABJICHUS 3HAHMM : yueOHOe mocobue s By3oB / @. A. HoBukoB. — MockBa :
UznatensctBo FOpaiit, 2020. — 278 c. — (Bsicuiee o6pazosanue). — ISBN 978-5-534-00734-
3. — Tekcr : anexrponnsiii // DBC Opaiir [caiit]. — URL: https://urait.ru/bcode/451447

JonosHUTeILHAS JTUTEpPaTypa

1. [TaBnoB, C.M. Cucrembl HCKYCCTBEHHOTO MHTENJIEKTa :@ ydeOHOoe mocobue /
C.U.IlaBnoB. — Tomck : ToMmckuil rocyaapCTBEHHBIH YHUBEPCUTET CHCTEM YIPABICHUS U
pamguosnekrponuku, 2011. — Y. 1. — 175 c¢. — Pexum pocryma: mo MOANMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=208933.

2. [TaBnoB, C.M. Cucrembl HCKYCCTBEHHOTO MHTEIJIEKTa : ydeOHoe mocolue
C.U. IlaBnoB. — Tomck : ToMmckuil rocynapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPaBICHUS U
pamuosnektponuku, 2011. — Y. 2. — 194 c¢. — Pexum pocrynma: no MOANMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=208939

3. ... Coicoes, /I. B. BBenenue B Te€OpHI0 MCKYCCTBEHHOTO MHTEJIEKTA : y4eOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, JI. K. Ilpockypun. — Boponex : Boponexckuit
rOCY/IapCTBEHHBIA apXUTEKTYPHO-CTPOUTENbHBIN yHHBepcuTeT, ObC ACB, 2014. — 171 c. —
ISBN 978-5-89040-498-5. — TekcT : 2NeKTpOHHEIH // DnekTpoHHO-0nOmoTeyHas cuctema [IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/30835.html

~

6. MarepuajibHO-TeXHMYeCKOe olecnedyeHHe IMCHMILIMHBI, NMPOrpaMMHoOe olecIeveHue,
npogeccuoHaibHbIe 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jnis mpoBeneHHs 3aHATUH 1O JUCHMIUIMHE HEOOXOOUMO CIIeAyolllee MaTepUualbHO-
TEXHUYECKOE 00eCIIeYeHHE: CIICHUAJIBHBIC ITIOMCIICHUS JJIS ITPOBEACHUA 3aHATHN JIEKITMOHHOI'O 1
CEMHUHApPCKOro THWIIA, TPYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJI U
IIPOMEKYTOUHOM aTTecTalliu, IOMEIIEHUs U1 CAaMOCTOSITEIbHON paOoTHI.

CrienanpHble  MOMELIEHUS  YKOMIUIEKTOBAHbI — CHEIMATU3UPOBAHHON MebOenpio U
TEXHUYECKUMHU CPEJCTBAMH OOyUYeHUs, CAyXKallUMHU JJIs TpecTaBlieHus yueOHoil nHdopmanuu
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https://biblioclub.ru/index.php?page=book&id=493307
http://www.iprbookshop.ru/6506.html
https://urait.ru/bcode/451447
https://biblioclub.ru/index.php?page=book&id=208933
https://biblioclub.ru/index.php?page=book&id=208939

OOJBIION ayTUTOPHH.

Jlnst mpoBeieHNs 3aHATHI JEKIMOHHOTO TUITA UCIIONIB3YIOTCS HA0OOPHI JEMOHCTPALIOHHOTO
o0opynoBaHus, 00ECIIEUUBAIONINE TEMATHYECKUE WILTIOCTPAIUK (IIPOEKTOp, HOYTOYK, 3KpaH/
MHTEPaKTHBHAS JIOCKA).

[TomemeHust Ui CaMOCTOSITEIBHOH pPabOThl OOYYaIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUCHHS K cetn «MHTepHeT» M obecredueHHeM I0CTymna B
AIIEKTPOHHYIO UH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

3JIeKTp0HHaﬂ I/IH(l)OpMaIII/IOHHO-OGPZBOBaTeJIBHaH cpeaa
http://moodle.tsutmb.ru
B3aI/IMOI[eI7ICTBI/IC npenoaaBarcjyidi M aclnydpaHTa B HOPOHCCCC OCBOCHUA JUCHUIIIIMHBI
OCYIICCTBIACTCA IMoCpEACTBOM MYJ'IBTI/IMC,Z[I/II\/'IHI)IX, THIEPTEKCTOBBIX, CCTCBbIX,
TGJIGKOMMyHI/IKaI_II/IOHHbIX TCXHOJIOFI/II;'I, I/ICHOJIL?)yeMBIX B 3JICKTpOHHOI>'I I/IH(l)OpMaI_II/IOHHO-
00pa3oBaTelbHON Cpejie YHUBEPCUTETA.

JIMeH3HOHHOEe MPOrpaMMHoOe o0ecredeHue:

Onepanuonnas cucrema Microsoft Windows 10 Home x64

Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe Photoshop CS3

Microsoft Office IIpodeccuonanbusiii miroc 2007

Kaspersky Endpoint Security st 6usneca — Cranmaprtabeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

HNudopmanuonnbie cnpaBoyHble cUCTEMbI H MpodeccuoHaIbHbIE 0a3bl JAaHHBIX (B
TOM YHCJIe MeKIYHapoaHble pedepaTuBHbIE 0a3bl JTaHHBIX HAYYHbIX H3IaHUI):
1. Dnektponnsli karainor @DyHnameHtanbHo OubOmumoreku TI'Y — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnextponnas oubnmuoreka TI'Y — URL: https://elibrary.tsutmb.ru

3. DBC «YuuBepcurerckas oubnmmuoreka ownaitn» - URL: http://www.biblioclub.ru

4. 3BC «IPRbooks» - URL: http://www.iprbookshop.ru

5. OBC «Opaiity»: (BO u CIIO), Bxiroyas kouiekuuwo «Jlerenmapueie kHuru» - URL:
Wwwe.urait.ru

6. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU - URL: http://elibrary.ru

7. FOCYI[apCTBeHHaH I/IH(I)OpMaI_II/IOHHa}I CUcreMa «HaI_II/IOHaJ'IBHa}I QJICKTPOHHAA
oubmmoteka» - URL: https://H30.pd
[Mpesunentckas 6ubmmoreka umenn b.H. Enprimaa - URL: http://www.prlib.ru
b/l uznarensctBa SpringerNature
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