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ABTOp nporpamMmsli:
JIOKTOp TEXHHYECKUX HayK, mpodeccop Kadeapbl MAaTeMAaTHYECKOTO MOJCITUPOBAHUS H
nHpopmanmoHHbIX TexHojoruid Koanera O.A.

Pabouass mporpamma cocraBieHa B cooTBerctBuH ¢ PI'OC BO mo nHampabiieHHIO
noaroroBku 09.06.01 - MHdopmaruka W BBIYUCIWTENBHAS TEXHUKA(YPOBEHH - TOJTOTOBKA
KaJIpoB BhICIICH kBanupukaiuu) (mpukaz Munoopuayku P® ot 30 urons 2014 r. Ne 875.

Pabouass mporpamMMa TmpuHATA Ha 3aceMaHUU  Kadeapsl MaTeMaTU4eCKOro
MOJICIIUPOBAHUS U MH(POPMAITMOHHBIX TeXHOJOTHH «22» nexadpst 2020 ronxa, mpotokos Ne 4.
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1. Henu u 321244 JUCHUIJIMHBI

1.1 Heap AUCUMIIMHBI — JEMOHCTpalMsd OCHOBHBIX 3HAHUH, MOJYYEHHBIX MPH U3YYECHUH
MOHSATUMUHOTO arfapaTta MaTeMaTHUYeCKOro MOJIETMPOBaHUSl, OCHOBHBIX MPUEMOB U METOJI0B
MOJICJIMPOBAaHUSI Ha IMpPUMEpPEe CUCTEM HCKYCCTBEHHOIO MHTEUIEKTa pa3IMYHOIO THIIA,
dbopMUpPOBaHHE HABHIKOB WCIOJIb30BAaHUS MATEMATHUYECKUX METOJOB MOJCIUPOBAHUS B
CaMOCTOSITENIbHOM Hay4HO-HCCIIE0BAaTENbCKOW U TENAaroruueckoi JesATENbHOCTH, a TaK e
TEXHOJIOTHYECKOH JESITeThHOCTH Ha NPO(ECCHOHATBLHOM YpPOBHE, BKJIIOYas pa3paboTKy
QITOPUTMUYECKMX M TPOTPAMMHBIX pelIeHuH B 00JacTH CHCTEMHOT0 U TMPUKIAIHOTO
IporpaMMHUpOBaHUS

1.2 Buab! 1 3a1a4u npo¢eCCHOHAIBbHOM 1eITeJIbHOCTH 0 INCHUIINHE:

HAaY4YHO-UCCIEN0BATEIbCKAs JIeATETbHOCTh B obmactu (O YHKITMOHHPOBAHUS
BBIYMCIIUTENIbHBIX MAIlMH, KOMIUIEKCOB, KOMIIBIOTEPHBIX CETEH, CO3JaHusl DJIEMEHTOB U
YCTPOMCTB BBIYHUCIUTEILHON TEXHHKHM HAa HOBBIX (U3MYECKUX W TEXHUYCCKHX IMPUHITUIAX,
METOJIOB O0Opa0OTKM W HAaKOIUIEHUS HMHPOpPMAIUU, aJIrOPUTMOB, TMPOTPaMM, SI3BIKOB
NPOrpaMMHUPOBAHUS W YEJIOBEKO-MAIIMHHBIX  HWHTep(dercoB,  pa3pabOTKU  HOBBIX
MaTeMaTUYECKUX METOJOB M CPEACTB MOIJAEPKKH HHTEIUICKTyalbHOW 0OpabOTKH [aHHBIX,
pa3paboTKu MHPOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM ITPOCKTUPOBAHUS U YIIPABIICHUS
B IIPWJIOKEHUU K PA3IMYHBIM MPEIMETHBIM 00IacCTsIM:

—  OCYHIICCTBIIATH aHamW3 OOBEKTa HWCClenoBaHUS W (OPMYIHPOBATH  3a1ady
MaTEeMaTHUYECKOTO MOJICTHPOBAHUS C YUETOM CHelu(pUKH 00BhEKTa, BAPUAHTOB KIacCUPUKAIUU
MaTEeMaTUYECKUX MOJIEJIEH U BO3MOXKHOCTEH Pa3IMYHBIX MATEMATUYECKHUX alllapaToB;

— pemlaTh 3aJady CTPYKTYPHOH HWICHTH(QHUKAIMM MaTEeMAaTUYECKOH MoJenu ¢
WCIIOJIb30BAHUEM METOJO0B KOPPEJSIIIUOHHOTO M PErPECCHOHHOTO aHaIM3a; C MCIOJIb30BaHUEM
3aKOHOB, 3aKOHOMEPHOCTEH M YpaBHEHH, MCIOIB3YIOMIUXCSA B MpeIMETHOW o0nacTu o0OBbEeKTa
WCCJICIOBAHMS;

— pewmaTh 3a7ady MapaMeTpUYecKOdl WACHTU(UKAIMM MaTeMaTH4YeCKOH MOJeIH C
WCIIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX METOJIOB HEJTWHEHHOTO MPOrpaMMHUPOBAHUS;
OCYIIECTBIISITh MPOBEPKY aJeKBATHOCTU MATEeMAaTHUYECKON MOJENH OOBEKTY HUCCIECTOBAHHS C
WCIIOJIb30BAHUEM METOJIOB MAaTEMaTHYECKON CTaTUCTHKU;

- BBIOMpaTh TMpPOrpaMMHOE M MaTeMaThdeckoe obecreueHue, oOecleynBaroiee
ONTUMAIBHYIO 10 CPOKAM M KA4YEeCTBY pPEaIM3allMI0 MAaTEMAaTHYECKOW MOJIEIN Ha KOMIIBIOTEPE;
YMETh MCIOJIb30BaTh COOTBETCTBYIOIIUE AJITOPUTMBI YUCIEHHBIX METOJIOB JJIA pealn3aluu
ajropuTMa paboThl BCe MaTeMAaTHUYE€CKOW MOJIENH;

- aHAJIM3UPOBATh W HWHTEPIPETHPOBATH PE3YyJIbTAThl MATEMATHYECKOTO MOCIMPOBAHUS
00BeKTa UCCIIEOBAHNUS;

— Y4YaCTBOBaTh B PEIICHUM OTHAEIbHBIX HAYYHO-UCCIEAOBATENBCKUX W HAyYHO-TIPUKIAJTHBIX
3a/1a4 B 0051acTH

[IpenomaBaTenbckas AEATEILHOCTh MO 00pa30BAaTENbHBIM IpPOrpaMMaM  BBICIIETO
o0Opa3oBaHMUs:
- IOJTOTOBKA M MPOBEJICHNE yUeOHBIX 3aHATHI B y4eOHOM 3aBEJICHUH BBICIIIETO 00pa30BaHUs

1.3 B pe3yabtare o0CBOEHHSl JMCHUILIMHBI Y O0y4YalIMXCH JAOJLKHbI OBbITh
copmMupoBaHbI cieqyOIIMe KOMIIETCHIINH:



Koa u HauMeHOBaHUe KOMIIETCHIMHU
o1'OoC BO

Ilnannpyemble pe3yJbTaThl 00yUeHUs 10
AMCUUIIMHE, Heo0XoauMble 11t GopMUPOBaHMS
KOMIIeTeHIINH

OIIK-1 Brnagenne METOI0JIOTHEH
TEOPETUYECKMX MW IKCICPUMEHTAIBHBIX
HUCCIIENOBAHUN B obmactu
po(heCCHOHATILHOM JIeATCIIEHOCTH

3HaeT U MOHUMAET:

- COBpPEMEHHbIE  METOJOJIOTUYECKUE  OCHOBBI
UCCIICIOBATEIIbCKOW  JIeATeNbHOCTH B cepe
nH(popMaTUKK ¥ BhiaucauTenpHol TexHuku Koa 31
(OIIK-1)

Ymeer (cmocodeH MpPoIeMOHCTPUPOBATD):

- HCIIOJb30BAaTh COBPEMEHHBIE METOJO0JIOTMYECKUE
OCHOBBI UCCJIE/I0BATEILCKON IESATEIbHOCTH B chepe
UHPOPMATUKA M BBIYUCIUTEIbHON TexHuku Ko

Y1 (OMK-1)

Baaneer:
- COBPEMEHHBIM HHCTPYMEHTApUEM M HaBBIKAMH

HCCJIEIOBATENIbCKON  JIeaTeNbHOCTH B cepe
WH(POPMATUKK W BBIYMCIUTEIbHON TexHUKH Ko
B1 (OIIK-1)

[1K-1 CriocoGHOCTH K pa3paboTKe HOBHIX | 3HAET M MOHUMAET:

MAaTEMaTHICCKUX METOJOB | - OCHOBHBIE METOJALBI U MOJAEIU ONUCAHUS,

MOJICIIUPOBAHUS OOBEKTOB U SIBIICHUI

ONTUMHU3AIMU MATCMATUYCCKOI0 MOJACIMPOBAHUA U
pecypcoB, 3aKOHOMEPHOCTH B MAaTeMaTHYECKHX
mozersix Kox 31 (ITK-1)

Ymeert (cmocobeH NpoAeMOHCTPHPOBATH):
- HCIIOJIB30BaThb MECTOJAbI MW MOJCIHN OIIMCaHUA

ONITUMU3AIMHA MaTEMaTHYECKOTO MOJICTTMPOBAHUS
PECYPCOB Uil CO3JaHUSI MATEMAaTUYECKUX MOeNeit
Koa ¥1 (ITK-1)

Banangeer:

- HaBBIKAMHM HCITOJIb30BAHUS YHCICHHBIX METOJ0B U
MaTeMaTUYeCKUX MOJEJed U  PecypcoB
perenus npakrnueckux 3aaad Kox B1 (ITK-1)

JIIA

[IK-2 ToroBHOCT K  pealu3aluu
3 (PEKTUBHBIX YHCICHHBIX METOJOB U
QITOPUTMOB B BUJE  KOMILUIEKCOB
pOOJIEMHO-OPUEHTUPOBAHHBIX
nporpamm JUTSt MIPOBEICHUS
BBIYHUCIIUTEIIHHOTO SKCTIEPUMEHTA

3HaeT M MOHUMAET:
- OCHOBHBIE IIOCTPOCHHS QITOPUTMOB B BHUJIE

KOMIIJICKCOB HpO6HCMHO'OpI/IeHTI/IpOBaHHLIX

nporpamMmMm; BHJABI KOMIUICKCOB IIPOrpaMM, HX

ocobennoctH u cnocoos! nocrpoenus Kox 31 (IIK-
2)

Ymeer (cnocobeH NpoeMOHCTPHPOBATD):
- HCIIOJIb30BaTh OCHOBHBIE MPUHIUIBI OCTPOCHUS

AJITOPUTMOB B BHUAC KOMIIJICKCOB Hp06HCMHO'
OPHUCHTHUPOBAHHBIX IIpOTrpaMM; BUABI KOMIIJICKCOB

IporpaMM, HMX  OCOOCHHOCTM U  CHOCOOBI
HOCTpOCHI/IH; CI/IHTeBI/IpOBaTI) MATEMATHUYCCKUEC
mojenu npeamerHoit oomact. Kox Y1 (ITK-2)
Baaneer:

- HaBBIKAMHU pCIICHHWS 3aJad, CBS3aHHBIX C
YHCJIEHHBIMH METOJaMHt u KOMILIEKCAMHU




nporpamm. Kox B1 (ITIK-2)

I1K-3 CnocoOHOCTb IIPOBOJIUTH | 3HAET M MOHUMAET:

KOMIUIEKCHBIE UCCIIEIOBAHUS HAYYHBIX U | - OCHOBHBIE METOAbl U TEXHOJOTHH IPOBEIACHUS
TEXHHYECKHX MPOOJIEM € NPUMECHCHHUEM | KOMIIIEKCHBIX MCCIICIOBAHUH ¢ MPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTUI
MaTeMaTUYeCKOTO  MOJICIUPOBAHUS U
BBIYUCIIUTENIHHOTO SKCIIEPUMEHTA

COBPEMCHHBIX  TCXHOJOTMH  MATEeMaTHYECKOTO
MO/ICJIMPOBAHUS u BBIYUCIUTEILHOTO
skcnepumenta Koa 31 (ITK-3)

Ymeer (cmocodeH MpoIeMOHCTPUPOBATD):
- OCYLIECTBIJIAITh KOMILJIEKCHBIE HCCIIEIOBAaHUS C

MIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI1
MaTeMaTH4YECKOTO MOJCIIUPOBAHUS u
BhIuucIuTENbHOrO dKciepumenta Kox Y1 (IK-3)

Baapeer:

- HAaBBIKAMM NPUMEHEHUS METOJOB U TEXHOJOIMH
IIPOEKTUPOBAHUS KOMIUIEKCHBIX HCCIIEJOBAHUN C
IIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH
MaTEMaTHYECKOT O MOJIETIUPOBaHUs U
BeIuHCIHTENLHOTO 3KcniepumenTa Kox B1 (ITK-3)

1.4 CorinacoBanue MeXINCUMIVIMHAPHBIX CBfi3ell  TUCHUIUIMH, NPAKTUK, HAY4YHbIX
UCCJIEIOBaHMM, 00€CIIeYNBAIOIINX OCBOCHUE KOMIIETEHIIUH.

HucuunnmHa  «/ICKyCCTBEHHBbIE  HEHPOHHBIE CETW» JIOTUYECKHM CBsi3aHAa C  TaKUMHU
JUCUUIIJIMHAMU, TPAKTUKaMH, HAYYHBIMH HCCIIEIOBAHUSAMMU, KaK:

OIIK-1 Maremarudeckoe MOAEIUPOBAHNE, YUCIEHHBIE METO/IbI M KOMIUIEKCHI IIPOTPAMM,
YHUCIIEHHbIE METOJIbI MareMaTudeckoro mozenupoBanus, [logrotoka HKP (auccepranuu) nHa
COMCKAaHME YYCHOM CTeleHM KaHauaara Hayk, CHCTeMbl HMCKYCCTBEHHOTO WHTEIJICKTA;
[TpousBoacTBEHHAs MpakTUKa (IPAaKTHKA MO MOJYyYeHHIO MpodeCCHOHAIbHBIX YMEHUI U OMbITa
PO ECCUOHAIBHON JEATEIHHOCTH);

[1K-1 HayuHo-uccrnenoBaTenbckas nesTenbHOCTh, noaroroBka HKP (muccepramum) na
COMCKaHME YYCHOU CTENeHN KaHauaaTa HayK, CUCTEMbI HICKYCCTBEHHOTO MWHTEJICKTA,;

[1IK-2 Marematndyeckoe MOAETUPOBAHNE, YUCICHHBIE METOJbI U KOMIUIEKCHI IPOTPAMM,
[ToaroroBka HKP (mauccepramnmu) Ha couckaHue y4eHOUM CTeNeHW KaHauaata Hayk, CHCTEMBI
HCKYCCTBEHHOT'O UHTEIIJIEKTA;

[IK-3 KomMmmberoTepHble cpeapl Ul MaTeMaTHYECKOrO0 MOJICIHPOBAHUS, METObI
00pabOTKM SKCIEPUMEHTATbHBIX HaHHBIX M HMHTEPHpPETallds HATypHOTO JKCIEPUMEHTa,
CucTeMbl HCKYCCTBEHHOTO MHTEIUICKTA.

2. Mecrto aucuuninnsl B ctpykrype OIl acnupaHTtypsi:

HucuumumHa «ckyccTBeHHBIE HEUPOHHBIE CETU» SABIIsEeTCS (PaKyJIbTaTUBHOM B ydeOHOM
wiane OIl nmo nampanenuto nonaroroBku 09.06.01 — «MubopmaTuka W BbUHUCIUTENbHAS
TE€XHUKa», HampaBleHHOCTh (mpo¢mib) — «MaTeMaTHuecKoe MOJSIMPOBAaHUE, YHCICHHbIE
METOJbI 1 KOMILJICKCEI ITPOrpaMm.

Jucuumnuza «lckyccTBEHHBIE HEMPOHHBIE CETHY U3Yy4aeTcsl B 3 CEMECTpE.

3. O0bém U coaepkaHNe TUCHUTIIHHBI
3.1 O0beM TUCHUTLIHHBI
Ounas ¢popma oOyueHus: 2 3.e.
3aounas popma oOydeHwus: 2 3.¢.



Ounas hopma

3aounas popma

. o0y4yeHus o0y4yeHus
Bun yuebnoi paboThl (Bcero (Bcero
4acoB) 4acoB)
O01mast Tpy10€MKOCTh THCHUTITHHBI 72 12
Koumaxmmnas paboma (no yueoHviM 3aHAMUAM) 22 4
Jlexmmm (J1) 10 4
[Ipaktuueckue (cemunapckue) 3austus (I113) 12 -
JlabopaTopnsie 3ansatust (JI3) - -
Camocmosmenvnas paboma (CP) 50 68

3auem

3.2 Conepxxanme Kypca:

Ne
TEM
Bl

HasBanue
pasnena/TemMbl

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

113

JI3

CP

@OpMBI TEKYILETO
KOHTPOJIS

1.

Tema 1.MogenupoBanue
HelipoHa. VIcKyccTBEHHbIE
HEWPOHHBIE CETH.

1/1

2/-

517

KOJIJIOKBUYM

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

1/1

1/-

5/7

cobecenoBanne

Tema 3. IHTCIIEKT
OMOJIOTHYECKUX
00beKTOB. BrIciias
HEPBHAsl EATSIILHOCTh
JKUBBIX OPraHU3MOB.

1/1

1/

5/9

KOJJTIOKBUYM

Tema 4. Kak yctpoen
WUHTEIJIEKT
OHMOJIOTHUECKUX
00BEKTOB? YCTPOHCTBO U
MHOT000pa3re HepBHBIX
KJIETOK.

1/1

1/

5/5

cobecemoBaHne

Tema 5. MogenupoBaHue
HeHpoHa Ha KOMIIbIOTEpE.
CrpykTypa Moaenu
HEWpOHA.

1/-

1/

517

KOJIJIOKBUYM

Tema 6. MogenupoBaHue
HEeHpoHa Ha KOMIIbIOTEpE.
CrtpykTypa Moaenu
HEeHpoHa.

1/

5/8

cobecegoBaHue

Tema 7. ckyccTBEHHBIE
HEUPOHHBIE CETH.
Heliponnsle cetu

IPSMOTO U 0OpaTHOTO
pacnpocTpaHeHusl.

1/

5/6

KOJIJIOKBUYM

Tema 8. AnTOpUTMBI
00yJeHMSI
MCKYCCTBEHHBIX

1/

517

cobecenoBaHue




HEHPOHHBIX CceTeH.
MeToapl HETMHEHHOTO
POTPaMMHUPOBAHHUS —

0e3rpaJIMeHTHBIC,
IPaaUCHTHBIX, METO/IbI

Momnre-Kapio.

9. Tema 9. OOyuenue 1 1/
HCKYCCTBEHHOU
HEUPOHHOM CETH IO
MPUHLUIAM «C
yuuteaem» u «oe3
YUUTEILSD).

- 5/7 KOJUIOKBUYM

10. Tema 10. ITpumepsr 1 1/
WCIIOJIb30BaHMs armnapara
HCKYCCTBEHHBIX
HEUPOHHBIX CeTEeH ISt
pENIeHUs TPaKTUIECKIX
3anad. MogenupoBaHue
TICUXOJIOTHYECKOTO TECTa
JILA. Wogaitumm.

- 5/5 cobeceI0BaHne

Tema 1. MoaenupoBanue HeiipoHa. UckyccTBeHHbIe HElipOHHBIE CETH.

Jlekuusi. VMckyccTBeHHble HelpoHHble ceTH. OOydeHHe HCKYCCTBEHHOM HEWpOHHON
cetu. Mcnonp3oBaHue anmnapara UCKYCCTBEHHBIX HEMPOHHBIX CE€TEH IS PeLIeHUS IPaKTHUECKUX
3a1ad.

IIpakTH4Yeckoe 3aHATHE.

1. IaTennexT Onosoruueckux o0beKTOB

2. MonenupoBaHue HEMpoHa

3agaHus 1J1s1 CAMOCTOATEIHLHOMH padoThI:

1. HeyeTkue anropuTMbl: Mepbl, aBTOMAThl, OTHOILIEHUS ITPEITOYTEHUSI.

2. Hederkue anropuTMbl: LEIM, OrPAHUYEHUS M PELIEHUS, MaTeMaTH4YECKOIro
IPOrpaMMUPOBAHNUS, ONITUMHU3ALIUH.

3. OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETeH. bronornuecknii npoToTHIL.

Tema 2. IloHsiTHE MCKYCCTBEHHOro MHTe/LIeKTa. Ilesm co31aHMsi MCKYCCTBEHHOIO
HHTEJUIEKTA.

Jleknms. llenmn co3gaHus HMCKYCCTBEHHOrO HHTEUIEKTa. OCHOBHBIE HaIIpaBJICHUS B
MOJICJINPOBAHNHN CUCTEM HCKYCCTBEHHOIO MHTEIIEeKTa. KpaTkas nucrtopus Borpoca.

IIpakTH4Yeckoe 3aHATHE.

1. UckyccTBeHHbIE HEMPOHHBIE CETU

2. OO0y4eHHe UCKYCCTBEHHOUW HEHPOHHOM ceTn

3agaHus 1J151 CAMOCTOATEIbHON padoThI:

1. UckyccTBeHHBIN HEMPOH. APXUTEKTYpa CETEM.

2. MHOroCII0iHbIE HCKYCCTBEHHBIE HEMPOHHBIE CETH. PEKyppEHTHBIE CETH.

Tema 3. UHTe/UIeKT OHOJIOTHYECKUX 00BbEKTOB. BhIiclIasi HepBHAs JeATeIbHOCTH
KUBBIX OPraHM3MOB.

Jleknusi. Bpiciiass HepBHas JEATENbHOCTh JKUMBBIX OpraHu3MoB. Yuenue lBaHa
[TerpoBuua [TaBioBa 0 BhICIIECH HEPBHOW JAEATEIHLHOCTH. Y CIIOBHBIE B 0€3yCITOBHBIE pe(IIEKCHI.

IIpakTH4Yeckoe 3aHATHE.

1. Hcnonp3oBaHue ammapaTta HCKYCCTBEHHBIX HEHPOHHBIX CETEH JUIsl PEIICHMS
MPaKTUYECKHX 3a]1ay.

3aganus 1J151 CAMOCTOATEIbHON padoThI:

8



1. OOyuenue UCKYCCTBEHHBIX HEHPOHHBIX ceTeld. [lepcenTpoHsbl.
2. Heitponnsie cetn Xomndunna u XoMMHHTA.

Tema 4. Kak ycTpoeH HHTE/UIEKT OHOJOTMYECKHMX O00BEKTOB? YCTPOMCTBO M
MHOroo0pa3mne HePBHBIX KJIETOK.

Jleknusi. OCHOBHBIC (DYHKITUM HEPBHBIX KIIETOK.

IIpakTHYeckoe 3aHATHE.

1. Hcnonb3oBaHwe anmapaTa HMCKYCCTBEHHBIX HEUPOHHBIX CETEH JJid pelIeHUs
MPaKTUYECKUX 3a/1a4

3aganus 1J151 CAMOCTOATEIbHON padoThI:

1. HelipoHHBIE CETH U alNTOPUTMBI UX O0YUCHHSI.

2. O60061IeHNS U MPUMEHEHHS MOoIeTTn Xonduiaa.

Tema 5. MoaeaupoBanue HelipoHa Ha KoMIbIOTepe. CTPYKTYypa Mojae/ M HellpoHa.

Jlekuusi. CtpykTypa Moaenu HelpoHa. AKTHBalMOHHAs (QyHKuMs HeiipoHa. Bums
AKTUBAILIMOHHBIX (DYHKIIMH.

IIpakTH4Yeckoe 3aHATHE.

1. [Tporpamma MO/JICJIMPOBAHUS HCKYCCTBEHHbIX HEHPOHHBIX cereit
NeuralNetworkConstructor — NNC. Ee crpykrypa, wunrepdeiic u (yHKIHOHAIBHBIC
BO3MOXKHOCTH. (JIabopaTopHas padora Nel).

3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI:

1. O6yuenue cnos Koxonena.

2. Obyuenue cnost ['poccoepra.

Tema 6. MoaenupoBanue HeiipoHa Ha KoMIIbIOTepe. CTPYKTypa Mo/1e/IM HelpoHa.

Jlexuusi. Ctpykrypa Moaenu HeiipoHa. CuHanTtudeckue cBsizu. Boeioop koadduureHTon
CHUHAIITUYECKUX CBA3EH.

IIpakTH4yeckoe 3ansTHE.

1. IIpumepsl UCIIOJIB30BAHMUS allllapaTa HCKYCCTBEHHBIX HEMPOHHBIX CETEN JUIS PEIICHUS
npaktndeckux 3agad. OOydenne HMHC cnoxenuto uymcen. OcobenHoctu pabotrer MHC.
(JTaboparopnas padota Ne2).

3agaHus 1J1s1 CAMOCTOAITEILHOMH PadoThI:

1. Helipo-HeueTkne TeXHOIOTHMH HH(POPMALIMOHHBIX CUCTEM

2. Metobl rpynnupoBaHus TaHHBIX, KJIacCU(UKALUH U KIaCTEPOB.

Tema 7. UckyccTBeHHBIe HeilipoHHBIE ceTH. HellpoHHBIE ceTH NPsAMOro u 00paTHOro
pacnpocTrpaHeHus.

Jlexuusi. HelipoHHble ceTu mpsMOro u oOpaTHOTro pacnpocTpaHeHusi. McKyccTBeHHBIE
HelipoHHbIe ceTH. OcHoBHBIE cBoMicTBa MHC.

IIpakTH4eckoe 3aHATHE.

1.IIpumepbl UCIIOJIB30BAaHUS aNIapaTa UCKyCCTBEHHBIX HEUPOHHBIX CETEH IS PEIICHMS
npaktnyeckux 3agad. O6ydenne MHC ymuoxxenuto umcen. Ocobennoctu paborsr MHC.
(JTaGoparopnas padota Ne3).

3aaHus 1J151 CAMOCTOATEILHON padoThI:

1. OBpUCTUKH, BO3MOKHOCTb Y TIOUCKOBBIE CTPATEr V.

2. PaciozHaBanue 00pa3oB U CXOJICTBA.

Tema 8. AuaropurMbl 00y4eHHS] MCKYCCTBEHHBIX HEHPOHHBIX cereil. MeToabl
HeJMHEHHOro nmporpamMmupoBanust — 6e3rpa)meHTH1)1e, IrpaauCeHTHbLIX, METO/AbI MoHnTe-
Kap.io.

Jlekumsi. MeTo/1bl HETMHEWHOTO MPOTrpaMMHUPOBaHUs — Oe3rpaiueHTHBIE, TPaIuEHTHBIX,
metoabl Monte-Kapno. AnropuTmbl BeIOOpa CTPYKTYPbI HMCKYCCTBEHHOM HEHpPOHHON CeTH.
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[TocTranoBka 3amaun 0OyueHHs] MCKYCCTBEHHOM HeHpoHHOH cetu. OtpuuarenbHas oOparHas
CBSI3b W TIPUHIIAII OOpPAaTHOTO PacCHpOCTPaHEHUs OIMMMOKKW TPH OOYYEHHH HCKYCCTBEHHOM
HEHUPOHHOMU CETH.

I[IpakTHyeckoe 3aHATHE

1. IlpumMeps! UCIOIB30BAHUS alllapaTa UCKYCCTBEHHBIX HEHPOHHBIX CETEH JUIsl pEeICHUs
npaktuueckux 3anad. Ooyuenne MHC nporHo3upoBaHui0 BpeMEHHBIX psnioB. (JIaGoparopHas
pabota Ned).

3aganus 1J151 CAMOCTOATEIbHON padoThI:

1. Teopust BO3MOKHOCTEN U CMbICA.

2. Jlpyrue MeToabl HEeHpO-HEUYETKHX TEXHOJIOTUH NJIsi MOCTPOCHHsS WH(GOPMAalMOHHBIX
CHUCTEM.

Tema 9. O0yueHne HCKYCCTBEeHHOM HEHPOHHOM CeTH 10 MPUHIUIIAM «C yYUTeJaeM» 1
«0e3 yunTeJsis».

Jlexuusi. Anroputmbl oOyuenus MHC Xe66a. Heliponnsie cetn Xendunma u
XeMMUHra.

IIpakTH4Yeckoe 3aHATHE.

1. [Ipumeps! HCHOIB30BaHMS allapaTa UCKYCCTBEHHBIX HEHPOHHBIX CETeH AJIs peleHUs
npakTuueckux 3aaad. O6yyenne MHC nporHo3upoBaHuio NepUOAMYECKUX BPEMEHHBIX PSI/IOB.
(JIaboparopnas pabota No5).

3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI:

1. DnacTuuHbIe HEUPO-HEUETKUE CUCTEMBI.

2. BBeneHne B reHETUYECKUE AJITOPUTMBI U UICKYCCTBEHHYIO JKU3Hb.

Tema 10. IlpuMepsl HCNOIb30BaAHUS aNllIapaTa HCKYCCTBEHHBIX HeHPOHHBIX ceTeil
AJISl pelleHusl NMPAKTH4YeCKHX 3ana4. MopaenupoBaHue mncuxosormdeckoro tecra JLA.
Hopaiimm.

Jlexuus. MozenupoBanue ncuxonormueckoro tecta JI.A . Mopaiimm. CpaBHeHHe TecTa 1
ero UHC - wmonenn. Bo3moxnoctu MHC — MopenupoBanuss B mcuxosiorud. Ilpumepst
WCIIOJIb30BAaHUsl ammapara HCKYCCTBEHHBIX HEWPOHHBIX CETEH I pPEIEHUS NPaKTHYECKUX
3a1a4. Mnentudukanys cTpyKTypsl U COIEpPKaHUS TPYIHOPOPMANIU3yEeMbIX MOHATHII HA OCHOBE
NHC. AnropuTm perieHus pooJieMbl U €ro peatu3alus.

IIpakTnueckoe 3ansaTHe. [Ipumepbl HCIONB30BaHMS —ammapara HCKYCCTBEHHBIX
HEHpPOHHBIX ceTel s pemeHus mnpaktuyeckux 3anad. OOyuenne MHC pacnosznaBanuio
00pa3oB OykB pycckoro andasura. (Jlaboparopuas padora Neb).

3agaHusA 1J1s1 CAMOCTOATEILHOH PadoThI:

1. BBegenue B cHCTeMBI, OCHOBaHHBICE Ha TpaBWIaX U OOy4YeHHE Ha OCHOBE
HaOIr01eHU.

2. SI3bIKu ¥ TEXHOJOTHHN Jorudeckoro nporpamMmmuposanus: PROLOG, LISP.

4. KonTpoJib 3HaHUi1 00yuaromuxcs

4.1 ®opMbI TeKylIero KOHTPOJIs padoThl ACMUPAHTOB
1. KommokBuym.
2. CobecenoBaHue.

4.2 Tunossble 321aHUA TEKYIEro KOHTPOJIS

BOHDOCLI K KOJJIOKBUYMY:

1. IMousTue HCKYCCTBCHHOI'O MHTCJIJICKTA.
2. HCJ'II/I CO3a1aHNs HCKYCCTBEHHOI'O MHTCIIJICKTA.
3. OcHOBHBIE HaIlpaBJICHHUA B MOACIUPOBAHUUN CUCTEM HCKYCCTBCHHOI'O MHTCJIJICKTA. KpaTKaH
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HCTOpPHS BOIIPOCA.

4.

Kak yctpoen uHTeIeKT Guonorndeckux o0beKToB? Bhiciias HepBHAS AESITENIbHOCTD KUBBIX

opranusmoB. YueHnue MBana IlerpoBuua [1aBiioBa o BbICIIEH HEPBHOW IEATEIBHOCTHU. Y CIIOBHBIE
1 0€3yCIIOBHBIC PEQIICKCHI.

5.

Kak ycTpoeH HWHTEIUIEKT OMOJIOTMYECKHUX OOBEeKTOB? MeXaHW3MBl M OCHOBHBIC YCIIOBUS

00pa3zoBaHus yCIOBHBIX pedIeKkcoB. SIBICHUS TeHepaTu3ai 1 0000IeHHSI.

N

Bompocs! k CO6€C€I[OB3.HI/IIOI

. UckyccTBeHHbIE  HEWpoHHBIE ceTH. HelpoHHble ceTH MNpsSIMOrO U OOpaTHOTO

pacupocTpaHEHUsl.

HckyccrBeHHble HelipoHHble ceTh. OcHoBHbIE cBoMicTBa MHC.

AnTopuTMBI  OOyYeHHSI HMCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Meroapl HEIMHEHHOTO
[IPOrpaMMUpPOBaHUs — O€3rpasiueHTHBIE, TPAJAUEHTHBIX, MeToAbl MoHTe-Kapiio.

AJNTOpUTMBI BBIOOpA CTPYKTYpPhl HCKYCCTBEHHOW HeilpoHHOH ceru. I[locTtaHoBka 3amadym
00y4€eHHUs UCKYCCTBEHHON HEPOHHOU CeTH.

OtpunarenbHas oOpaTHas CBSI3b M MPHHIMI OOPAaTHOTO PACIpPOCTPAHEHHs OIIMOKU MPHU
00y4eHUHU UCKYCCTBEHHON HEMPOHHOMN CETH.

4.3 IIpoMe:kyTOYHASI aTTeCTALMSA 10 TUCHMIIJIMHE IPOBOANUTCS B popmMe 3auera.

1.

10.
11.
12.
13.
14.

15.
16.

Bompocs! 3auera
[TonsiTie HCKYCCTBEHHOrOo HMHTEJUIEKTa. lLlemm co3maHus HMCKYCCTBEHHOIO MHTEJUIEKTA.
OcHOBHbBIE HAINpaBJIEHMs] B MOJEIMPOBAHUU CHUCTEM HMCKYCCTBEHHOro MHTeIekTa. Kparkas
HCTOPHS BOIIPOCA.
Kak ycTpoeH HHTEWIEKT OMOJOTHMYECKHMX OO0BEKTOB? Bpicmias HepBHas eATEIBHOCTD
JKUBBIX oOpranu3sMoB. Yuyenue UMana IlerpoBuua IlaBnoBa o BbICIIEH HEPBHOU
JIESATEeILHOCTH. Y CIIOBHBIE U 0€3yCIIOBHBIE Pe(IICKCHI.
Kak ycTpoeH MHTEUIEKT OMONOrHYeCKMX OOBEKTOB? MeXaHM3Mbl U OCHOBHBIE YCIIOBHS
00pa3zoBaHus YCIOBHBIX pedeKkcoB. SIBICHUS TeHEpaTUu3aui 1 0000IeHUSI.
Kak ycTpoeH MHTEMIEKT OMOJOTMYECKUX OOBEKTOB? 1-s M 2-s CHUTHAJIbHBIE CHCTEMBI Y
KUBOTHBIX. VX IpUHIMIBI 1eWCTBUS U HAOJI0JaeMble Pe3yIbTaThl.
Kak ycTpoeH MHTeIeKT OMOJIOTHYECKUX 00BEKTOB? Y CTPOICTBO M MHOT0OOpa3ue HEPBHBIX
kJ1eTOK. OCHOBHBIE (DYHKIIMU HEPBHBIX KIJIETOK.
MonenupoBanue HelipoHa Ha KoMibloTepe. CTpykTypa MOJAENN HEMpoHa. AKTHUBAaLlMOHHAS
¢byHK1M HelipoHa. Buipl aTuBallnOHHBIX (PYHKINH.
MonenupoBanue HelipoHa Ha KommbloTepe. CTpykTypa Mojenu HelipoHa. CHHaNTHYECKHE
cBs3U. Bb160p K03(pPUIIMEHTOB CHHAITUYECKUX CBSI3EH.
HckyccTBeHHble  HellpoHHble ceTH. HelipoHHble ceTM mOpsAMOro U 0OpaTHOro
pacpoCTpaHEHHs.
HckyccrBeHHble HelipoHHbIE ceTH. OcHOBHBIE cBoMicTBa MHC.
Anroput™Mbl 00y4eHHsS MCKYCCTBEHHBIX HEHpPOHHBIX ceTeil. MerToabl HeTMHEHHOro
pOTrpaMMHUPOBaHUs — O€3rpaJueHTHbIE, IPAJUeHTHBIX, MeTo 1l MoHTe-Kapio.
Anroput™bl BbIOOpa CTPYKTYpbl HMCKYCCTBEHHOW HeWpoHHOW ceTH. IlocraHoBka 3amauu
00y4eHHUs UCKYCCTBEHHOW HEHPOHHOM CeTH.
OtpunarenbHasi oOpaTHasi CBA3b U MPUHLHUI OOPAaTHOTO paclpOCTpaHEHHUS OMMOKHU Ipu
00y4eHUU UCKYCCTBEHHON HEMPOHHOMN CEeTH.
OOydeHne HCKYCCTBEHHON HEHpOHHOW CeTH MO MPUHIMUIAM «C Y4HTeIeM» U «0e3
YUUTESI.
Anroputmsl 06yuenust MTHC Xe60a.
Heiiponnsle cetn Xendunaa u XeMMUHTa.
[IpuMepsl HMCIONB30BaHMUS almapaTa HCKYCCTBEHHBIX HEWPOHHBIX CETEH Ui PEIICHMS
NpaKTHYeCKHX 3ajad. MoJeIMpoBaHnue Icuxonormueckoro Ttecta JLA. Mopaitmm.
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CpaBuenue tecra u ero MHC — momemu. Boszmoxnoctn MHC — MopenupoBaHus B
IICUXOJIOTHH.

17. Tlpumepbl HMCHOIB30BaHUS annapara HCKYCCTBEHHBIX HEHPOHHBIX CETE€H JUIsl pEIICHUS
NPaKTUYEeCKUX 3a1ad. MnenTudukanus cTpyKTypbl U COAepkKaHus TpyIHO(OpManu3yembIx
noHstuil Ha ocHoBe MHC. Anroputm pemieHus mpoOieMbl U ero peanusanus (IIPUBECTH
puMep).

Tunosble 3aganus JUlsl 3a4eTa

1. OxapakrepusyiTe CTpYKTypy, UHTep(heic 1 (yHKIHMOHAIBHBIE BO3MOKHOCTH IPOTPAMMEI
MOJICITHPOBAHKS HCKyCCTBeHHBIX HelipoHHbIX ceTelr Neural Network Constructor — NNC.

2. IlpuBenute mpuMepsl HCHOJIB30BAHMSA alllapaTa HCKYCCTBEHHBIX HEHPOHHBIX CETeH st
peleHuss MpakTHueckux 3azad. Ilepeuncianre ocoOGeHHOCTH pPAabOThI HMCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

3. OnumuTe METOIUKY OOY4YEeHHs HCKYCCTBEHHBIX HEHPOHHBIX CETEH YMHOMXEHMIO YHCell.
[Tepeuncnure 0coOEHHOCTH pabOTHI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

4. OnumuTre METOAUKY OOyYeHHUs HCKYCCTBEHHBIX HEWPOHHBIX CeTel INPOrHO3MPOBAHUIO
BpPEMEHHBIX psiioB. [lepeunciure 0COOEHHOCTH pabOTHl HICKYCCTBEHHBIX HEMPOHHBIX CETEH.

5. OnumuTe METOAMKY OOyYeHHUs HCKYCCTBEHHBIX HEMPOHHBIX CETe NpOrHO3MPOBAHHUIO
NEPUOINIECKUX BPEMEHHBIX psAnoB. llepeuncnure 0coOEHHOCTH PabOTHI MCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

4.4 lllkana oueHMBAHHUA NPOMEKYTOYHOM aTTEeCTALMHU
3auer
Onenka Kowmnerenmuu | Jleckpuntopbl (ypoOBHH) - OCHOBHBIE IIPHU3HAKW OCBOEHUS
(mokazaTesu JOCTHKEHUS Pe3ysbTaTa)
«3aYTEHO» OIIK-1 JleMOHCTpUpYeT  BBICOKMII ~ ypOBEHb  TEOPETHYECKUX U
HKCIIEPUMEHTAJIbHBIX UCCIIEI0BAaHUM.
IK-1 JIeMOHCTpUpYET BBICOKUI YPOBEHb 3HAHUI OCHOBHBIX METOJ0B
U MojeNled ONuCaHMs, ONTHMHU3ALUKA HHPOPMAIIMOHHBIX
IPOILIECCOB U PECYPCOB, 3aKOHOMEPHOCTH B MH(OPMAIIMOHHBIX
MOTOKAaX, JaeT OLEHKY HMH(POPMAIMOHHBIM  IIPOIECCaM,
IIPOCIJIEKNBAET MEKIUCLUIUIMHAPHBIE CBSA3H
OTBeT MOCTPOEH JIOTUYHO, MaTepHuall U3JIaraercs 4eTKo, SICHO,
XOPOILIUM SI3bIKOM, apTYMEHTHPOBAHO
[1K-2 B nonHOW Mepe u3yums cereBble  MH(OPMalMOHHBIE
TEXHOJIOTUM PECYpPCOB, B TOM 4YHCIE pa3padoTanl M HU3y4duil
MPUHIINIL OpraHu3anuu u (GYHKIIMOHUPOBAHUS
pacripe/ielIeHHbIX HH()OPMAIIMOHHBIX CUCTEM.
I1K-3 JIeMOHCTpHUpYET BBICOKHMH YPOBEHb IPAKTHUYECKUX 3HAHUU B
YCOBEPIIEHCTBOBAHUN  NPUKIAJHBIX  aBTOMAaTU3HPOBAHHBIX
MH(OPMALIMOHHBIX CUCTEM, PECYPCOB U TEXHOJIOTUH.

«HE 3aYTEHO» OIIK-1 He MoXxeT mnpoaeMOHCTPUPOBAaTh 3HAHUE W IIOHMMAaHUE
TEOPETUYECKHX U OSKCIEPUMEHTAIbHBIX HCCIEIOBAaHUI B
001acT MH()OPMAITMOHHBIX CUCTEM.

I1K-1 JemoHcTpupyeT cnabblii ypOBeHb 3HAHUII OCHOBHBIX METOJIOB
U MoJiellell  OMMCaHUs, ONTHUMH3ALUU HHPOPMALMOHHBIX
IIPOLIECCOB U PECYPCOB, 3aKOHOMEPHOCTH B MH(POPMAIIMOHHBIX
MIOTOKAax
He MOJKET aHaAJIN3UPOBATh 3aKOHOMEPHOCTH B
MH(POPMALIMOHHBIX TOTOKaX, 3aTPyIHSAETCAd JaTh OLICHKY
MH(OPMALIOHHBIM IIPOIIECCAM.
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He moxer BBIACIIUTE MCKIUCHUIITIMHAPHBIC CBA3U
HCYBepeHHO W JIOTMYCCKH HCIIOCICOOBATCIBHO H3JIaract
MaTcpHrall.

[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. YueOHO-MeTOAMYeCKOEe U MH(POPMAITMOHHOE O0ecTieyeHne TUCIUIITUHBI.

OcHoBHas JInTeparypa

1. ['opoxanuna E.W. Heiiponnsie cetu [DIeKTPOHHBIN pecypc]: yueOHoe mocobue/
l'opoxanmaa E.M.—  Dnekrpon. TtekcroBele  maHHbie.—  Camapa:  IloBomkckmit
rOCy/IapCTBEHHBI YHUBEPCUTET TEICKOMMYHUKanuii u uHdopmatuku, 2017.— 84 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/75391.html.

2. [TaBnoBa A.M. MHbopManimoHHbIE TEXHOJIOTHH: OCHOBHBIE MOJIOXKEHUS TEOPUU
HCKYCCTBCHHBIX HEMPOHHBIX ceTell [ DNeKTpOHHBINH pecypc]: yaeOHoe nocodbue/ [TaBiosa A.1.—
DOneKTpoH. TekcToBble naHHble.— HoBocubupck: HoBocuOupckuit rocynapcTBEeHHBIN
VHHBEPCUTET JKOHOMUKH u ynpaeineHuss «HUHX», 2017.— 191 c.— Pexum npocryma:
http://www.iprbookshop.ru/87110.html.

3. Coipeuxuii, [I'.A.  HckycCTBEHHbIH  MHTEIUIEGKT U OCHOBBI  TEOpUHU
MHTEJJICKTYaJTbHOTO YIpaBJICHUs @ MpakTUKyM : B 3 wactax : [16+] / T.A. Ceipenkuii ;
HoBocuOupckuii  rocymapCTBEHHBI  TEXHWYECKM  yHUBepcuTer. — HoBocmOupck

HoBocubupckuii rocymapcTBeHHbIN TexHudeckuii yHusepcutet, 2016. — Y. 2. HelipocereBble
cucteMsbl. ['eHeTndeckuil anroput™. — 92 c. : ui., Taba. — Pexum goctyna: mo moamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=576559

JlomoJiHuTEeIbHAS JIUTEPaTypa

1. bapckuit A.b. HMCKycCTBEHHBIM MHTEIJIEKT W JIOTUYECKHE HEWPOHHBIE CETU
[DnexTpoHHbIN pecypc]: yueOHoe mocobue/ bapckuit A.b.— DIEeKTpOH. TEKCTOBBIE JaHHBIC.—
Cankr-IlerepOypr: HNutepmenus, 2019.— 360 c— Pexum JOCTYTIA:
http://www.iprbookshop.ru/95270.html.

2. beccmepthsbiit, . A. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHOe mocoOue
Uil cpenHero npodeccroHaibHOTO 0OpaszoBanusi / WM. A. beccMepTHBIA. — 2-¢ U3M., UCHp. H
norn. —  MockBa: MzparensctBo  IOpaiit, 2020.— 157 c.—  (IIpodeccuonanbHoe

obpazoBanue). — ISBN 978-5-534-11361-7. — Tekcr : anexkrponnsii // OBC KOpaiiT [caiit]. —
URL.: https://urait.ru/bcode/45573.

3. HoBukos, ®. A. CHMBOJINYECKHUI HCKYCCTBEHHBIN MHTEIJIEKT: MATEMATHYECKUE
OCHOBBI MpE/ICTaBJICHUs 3HaHUH : yueOHoe nocobue jutst By30B / @. A. HoBukoB. — Mocksa :
NznatenberBo FOpaiit, 2020. — 278 ¢. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-00734-
3. — Texkcr : anexrponnsiii // OBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/.

6. MarepuajIbHO-TeXHMYeCKOe olecrnedyeHHe IMCHMILIMHBI, NMPOrpaMMHoOe olecreveHue,
npogeccuoHaibHbIe 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

Jnis mpoBeneHHUs 3aHATUH 10 JUCHMIUIMHE HEOOXOAUMO ClIeAyolllee MaTepualbHO-
TEXHUYECKOE 00eCIIeYeHHE: CIICIHUAJIBHBIC ITIOMCIICHUS JJIS ITPOBECACHUA 3aHATHN JIEKITMOHHOI'O 1
CEMHUHApPCKOIo THIIA, TPYNIOBBIX M HMHIMBUIYaJIbHBIX KOHCYJIBTALlMM, TEKYIIETO KOHTPOJI U
IIPOMEKYTOUHOM aTTecTalliu, IOMEIIEHUS U1 CAaMOCTOSITEIbHON pabOTHI.
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http://www.iprbookshop.ru/87110.html
https://biblioclub.ru/index.php?page=book&id=576559
http://www.iprbookshop.ru/95270.html
https://urait.ru/bcode/45573

CrienuanpHble  MOMELICHUS  YKOMIUIEKTOBAHbI — CHEIHATU3UPOBAHHON  MebOenpio U
TEXHHYECKHMHU CPEACTBAMU OOYYEHUS, CIYXKAIMMH IS TIPEICTaBICHU yaeOHOH nHpopMarum
00JIBILION ayIUTOPUH.

Jnst mpoBeieHNs 3aHSATHH JIEKIMOHHOTO TUITA UCTIOIB3YIOTCS HAOOPHI JEMOHCTPALIOHHOTO
o0opynoBaHus, 00ECIIEUMBAIONINE TEMATHYECKUE WILTIOCTPALUH (IIPOEKTOp, HOYTOYK, 3KpaH/
MHTEPAKTHBHAS JIOCKA).

[TomemeHust Ui caMOCTOSITEIbHON pPabOThl OOY4YaIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUeHHA K cetn «MHTepHeT» M obecrieueHHEeM I0CTyna B
AIIEKTPOHHYIO UH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPEYy YHUBEPCUTETA.

3JIeKTp0HHaﬂ I/IH(l)OpMaIII/IOHHO-OGPZBOBaTeJIBHaH cpeaa
http://moodle.tsutmb.ru
B3aI/IMOI[eI7ICTBI/IC npenoaaBarcyidi M acluydpaHTa B HOPOHCCCC OCBOCHUA NUCHUIIIIMHBI
OCYIICCTBIACTCA IMoCpEACTBOM My.]'[BTHMC,Z[PIfIHI:IX, THIIEPTEKCTOBBIX, CCTCBbIX,
TGJIGKOMMyHI/IKaI_II/IOHHbIX TCXHOJIOFI/II;'I, I/ICHOJIL?)yeMBIX B 3JICKTpOHHOI71 I/IH(l)OpMaLII/IOHHO-
0o0pa3oBaTenbHOI cpeie YHUBEPCUTETA.

JIMeH3HOHHOEe MPOrpaMMHoOe o0ecredeHue:

Onepanmonnas 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 cUCTEeMbI H MpodeccuoHaIbHbIe 0a3bl JAaHHBIX (B
TOM 4HcJIe MeKAyHapoaHble pedepaTUBHBbIE 0a3bl JaHHBIX HAYYHBIX U31aHUI):
1. Dnextponubli katanor @DyHmamenTanbHOM OubOmmorekm TI'Y — URL: http://
http://biblio.tsutmb.ru/elektronnyij-katalog/

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

3. DBC «YuuBepcurerckas oubnmmoreka ornaitn» - URL: http://www.biblioclub.ru

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