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ABTOp nporpamMmslI:

JIOKTOp TEeXHUYECKUX HayK, mpodeccop kKadeapsl MaTeMaTHIECKOTO MOJEIHUPOBAHUS U
nHpopmanmoHHbIx TexHojoruid Kopasepa O.A.

Pabouass mporpamma cocraBieHa B cooTBerctBuH ¢ PI'OC BO mno HampapieHHro
noarotoBku 09.06.01 - MudopmaTtuka M BBIYMACIUTENbHAS TEXHHKA (YpOBEHb - MOJTrOTOBKA
KaJIpoB BhICIICH kBanupukaiuun) (mpukaz Munoopuayku P® ot 30 urons 2014 r. Ne 875.

Pabouas mporpamma mpuHATa Ha  3acedaHuMU  KadeAphl  MaTEMaTUYECKOTro
MOJICIIUPOBAHUS U MH(POPMAITMOHHBIX TeXHOJoTHIA «22» nekadpst 2020 ronxa, mpotokos Ne 4,
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1. lean u 3aa49u JUCUUILIMHBI

1.1 Heab QTUCUMIVIMHBI. OBJIAJICHHE OO0YYAIONIMMICS TEOPETUYSCKUX 3HAHHMA 10 BOIMPOCAM
CO3JIaHUsI W HCIIOJIb30BaHUs WH(OPMAIMOHHBIX CHUCTEM, (OpPMHpPOBaHHE MPOGEeCCHOHATBHBIX
3HAHWI, YMEHHUI U HaBBIKOB WH(OPMAIIMOHHOTO MOJICTUPOBAHUS B MPodecCHoHABHOM 00acTi
Ha MPUMEPE CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA PA3IMYHOTO THTIA.

1.2 Buab! 1 3axa4u npo¢ecCHOHAIbHOM 1eITeJIbHOCTH 10 AU CHUIINHE:

HAy4YHO-UCCIIEIOBATENIbCKAsl ~ JEATENIbHOCTh B Oo0nacTd  (PyHKIIMOHUPOBAHUS
BBIUMCIUTENbHBIX MAIIWH, KOMIUIEKCOB, KOMIIBIOTEPHBIX CETEW, CO3JaHUs BJIEMEHTOB U
YCTPOMCTB BBIYUCIUTENbHON TEXHUKH HA HOBBIX (U3WYECKUX U TEXHUYECKHUX MPUHIUIAX,
METOZIOB 00pabOTKM W HAaKOIUICHUS HWHPOPMALUHU, AJITOPHUTMOB, NPOTPaMM, S3BIKOB
OpPOrpaMMHUPOBAHUS U YEJIOBEKO-MAIIMHHBIX  HMHTepdeicoB,  pa3pabOTKH  HOBBIX
MaTEeMATHYECKUX METOJOB WM CPEACTB TOJACPKKHA HHTEIICKTYaTbHOW OOpaOOTKH JaHHBIX,
pa3paboTku HHGOPMAITMOHHBIX U ABTOMATU3UPOBAHHBIX CHCTEM MTPOEKTUPOBAHUS U YIIPABICHUS
B IIPIJIOKEHUU K PA3IMYHBIM MIPEIMETHBIM 00IacTsIM:

- y4acTue B OJrOTOBKE U MPOBeACHUN (yHIaMEHTAIbHBIX UCCIIETOBAHMIA;

- UW3YYCHHE METOJIOB  COBCPIICHCTBOBAaHHWS H  TOBBIIICHHUS  A((HEKTHBHOCTH
GyHKIIMOHUPOBaHUS HHOOPMALIMOHHBIX CUCTEM;

-OCYIICCTBJIICHHUE aHalM3a OO0BbEKTa uccienoBaHuss u (HOpPMYyIUPOBAHUE 3a7aud
MaTEeMaTHUYECKOTO MOJICIHPOBAHUS C YUETOM CHelU(pUKH 00BEKTa, BAPUAHTOB KiIacCU(PUKAIIIH
MaTEeMATHYECKUX MOJIEIICH U BO3MOKHOCTECH Pa3IMUHbIX MATEMATHYECKUX aIlapaToB;

- mOpuMeHeHue WH(GOPMAIMOHHBIX CHUCTEM U TMPOIECCOB MJsl PEIICHUS HAy4YHBIX U
TEXHUYCCKUX, PYHIAMCHTATBHBIX M MPUKJIAJTHBIX TPOOIIEM.

[IpenonaBaTenbckast  A€ATEIBLHOCTh 1O  00pa30oBaTENbHBIM
0o0pa3zoBaHusI:

- TIOArOTOBKAa U TMPOBEACHHE YYEOHBIX 3aHATHA B YyueOHOM 3aBEJCHHH BBICIIETO
o0OpazoBaHusl.

[mporpaMmamM  BBICHICTO

1.3 B pe3yabtare o0CBOeHHMS JUCHUIIMHBI ObITH

chopMupoBaHbI cleaylOIIHe KOMIIETEHINH:

y 00y4Yyawuuxcsi J0JKHbI

Koa v HanmenoBanue
komuerenuuu ®IrOC BO

IInanupyemsblie pe3yJbTaThl 00y4eHHS MO0 JUCHHUIINHE,
Heo0XoauMbIe 1Jis1 GOpMUPOBAHHS KOMIIETEeHIMH

OIIK-5 CrniocoOHOCTh | 3HAET ¥ MOHUMAeT:

00BEKTUBHO OIICHUBATH | - COBPEMEHHOE COCTOSHHUE HCCIIEIOBAaHUNM M Pa3pabOTOK B
pe3ynbTaThl UCCIEIOBAHUM U | OOACTH CO3JaHUS M MPOCKTHPOBAHUS JKCIEPTHBIX CHCTEM
pazpadorok, BbeimonHeHHBIX | Kog 31(OIIK-5)

OPYTUMU CIIELUATUCTaMU U B
JAPYTUX YUPEKICHUAX

YmMmeer (cnocodeH NpoIeMOHCTPHPOBATH):

-  0OBEKTHUBHO OLICHUBAThL PC3YJIbTAThI I/ICCJIGIIOBaHI/IfI n
pa3pabOTOK, BBIMOJHEHHBIX JAPYTUMH CHEIUATUCTaMH U B
apyrux yupexaeausx Kox Y1(OIIK-5)

Baapeer:

- HaBbIKAMHM IIPUMEHEHMS METOJOB OLEHKH pPE3YJIbTATOB
UCCIIEIOBAaHUM ¥ Pa3pabOTOK, BBINOJHEHHBIX JPYTUMH
crieranrctamu U B Apyrux yupexaenusx Kox B1(OIIK-5)

IIK-1 CnocoOHOCTh K | 3HaeT ¥ NOHUMAaeT:

CO3/IAHMIO0 HOBBIX METOJOB U | - OCHOBHBIE METOJbI M MOJEIN OIUCAHMS, OITHMHU3AIHU
Mojenei OIHCaHUs, K | ”HQOPMAIIMOHHBIX MPOIECCOB M PECYPCOB, 3aKOHOMEPHOCTH
OIICHKE, ontumuzanuu | B uHGpopmannonubix notokax Kox 31(TK- 1)
MH(OPMAIMOHHBIX Ymeer (cnoco0eH NPOIeMOHCTPUPOBATH):

MIPOIIECCOB U | - UCIIOIB30BaTh METOJBI M MOJEIN OIMHMCAHUS ONTHMHU3AINN

MH(OPMAIMOHHBIX PECYPCOB,

MH(POPMAIIMOHHBIX TPOLIECCOB M PECYPCOB JUIS CO3JaHUS




a Tak)e CPEICTB aHalW3a M | MHTeIUICKTyanbHbIX cucteM Kox Y1(TTK- 1)

BBISIBJICHUS Baaneer:

3aKOHOMEPHOCTEMN B | - HaBBIKAMHU HCIOJL30BaHUSA METOJO0B M MOJEJICH OIHCAaHMS
UH(QOPMAIIMOHHBIX IOTOKAX, | ONTUMH3AIUH HH()OPMAIIMOHHBIX MPOIIECCOB M PECYPCOB IS
CIOCOOHOCTh K  CO3JIaHMIO | perreHus npaktuueckux 3agad Kox B1(ITK- 1)

KOTHUTHUBHBIX MOJIeIIeH
MH(POPMAIIMOHHBIX  CHUCTEM,

OPUEHTUPOBAHHBIX Ha

YeJIOBEKO-MaIlIMHHOE

B3aNMOJICHCTBHE

[IK-3 I'oToBHOCTB K | 3HaeT ¥ MOHUMAaeT:

OpraHU3alMOHHOMY - OCHOBHBIE METOABI M TEXHOJOTMH CO3JaHHUSI H
o0ecIeYeHnro MPOCKTUPOBaHUS HMH(MOPMAIIMOHHBIX CHCTEM, a TaKke

MH()OPMALIMOHHBIX CHUCTEM U | TEXHOJOTUU TMPUHATHS PEIICHUH Ha Pa3IHYHBIX YPOBHSX
mporieccoB, B ToMm uyucie | ynpasiacaus Kox 31 (ITK-3)

HOBBIX MIPUHITUIIOB
pa3paboTKu W OpraHu3aluU
(GyHKIIMOHUPOBAHUS
MH(OPMALIMOHHBIX CHUCTEM U
MPOIIECCOB, K IMPUMEHEHUIO
UH(OPMALIMOHHBIX
TEXHOJOTM H CHUCTEM B
NPUHATAM  pPELIEHUA  Ha

Ymeet (cnoco0eH NPoOIeMOHCTPUPOBATH):

- OCYILECTBJIATH OOOCHOBAaHHBIM BBIOOp BHIA, METOAA H
TEXHOJOTHHM CO3JaHHsI W TPUMEHEHUS WH()OPMAIMOHHBIX
cucteM u npunsaTus perrenuii Kox Y1 (ITK-3)

PpasInYHbIX YPOBHSX

yIpaBJICHUs, 3HaHHUE OOIIMX

IIPUHITUIIOB u OCHOB

OpraHu3anyu

UHQOPMAIIMOHHBIX CIyXk0 U | Biangeer:

OJICKTPOHHBIX OMOJMOTEK, | - HABBIKAMU [IPUMEHEHHS] METOJIOB M TEXHOJIOTHU CO3aHUs 1
CTaHJapTU3alluH HIPOEKTUPOBAHUS HH(POPMALIIOHHBIX CUCTEM, a TAKKE
MH(POPMALIMOHHOTO U | TEXHOJIOTUHY MPUHSATHUS PENIEHUIA HA PAa3IMYHBIX YPOBHSX
JHHIBHCTHYECKOTO ynpasnenus Kox B1 (ITK-3)

obecneyeHus

1.4 CornacoBanne MeXINCHUIIMHAPHBIX CBSI3edl UCHUIUIMH, TPAKTUK, HAyYHBIX
UCCIIEIOBaHMM, 00€CTIeYNBAIOIINX OCBOCHNUE KOMIIETEHIIUH.

Huctunnuna «HTEmIeKTyabHble WH(POPMAIMOHHBIE CUCTEMBI» JIOTUUECKH CBSI3aHA C
TaKUMU AUCHUIUIMHAMY, IPAKTUKAMU, HAYYHBIMU UCCIEAOBAHUSIMU, KAK:

OIIK-5 — DOkcneptHeie  cuctembl, CHCTEMBl HCKYCCTBEHHOTO  WHTEJUIEKTA,
HckycctBennble HeilponHble ceTH, [loarotroBka HKP (amccepranmn) Ha couckaHue ydeHOM
CTEIEHU KaHAUAaTa HayK.

[IK-1 — Meronsl onTUMHU3ANKH, DKCIEPTHBIE CHUCTEMBI, HaydHO-ucciemoBaTenbcKas
JIeATENIbHOCTD

[1K-3 — IloaroroBka Hay4HO-KBaTU(DUKAIIMOHHOW PabOTHI (IMCCEpTALlMK) HA COMCKAHHE
YYEHOU CTENEHN KaHAWAaTa HayK, DKCIIEPTHBIE CUCTEMBI

2. Mecto aucuuninnel B ctpykrype OII acnupanTypsi:

HMucuunmuna  «MHTennekTyanbHble HWH()OpPMAllMOHHBIE CHUCTEMB» OTHOCHUTCA K
BapuaTUBHON yacTH yueOHoro ruana Ol nmo Hanpasnenuto noarorosku 09.06.01 Madpopmaruka
U BBIUMCIHUTENbHAs TEXHHMKA, HampaBiIeHHOCTh (nmpodmib) — WHbopmalnoHHBIE CHUCTEMBI U
nporiecchl. J{ucuminHa mo BeIOOpY.

Jucuumnuna «VHTennekTyalbHble HHQOPMAIMOHHBIE CHCTEMbD» H3ydaerci B 3
ceMecTpe.



3. O0béMm U coaeprkaHue TUCUUNIMHBI

3.1 O0beM TUCHUIIUHBI

Ounas popma oOyuenus: 2 3.¢.
3aounas popma oOyueHwus: 2 3.e.

Ounas popma | 3aounas popma
. oOyueHus o0ydeHus
Bun yuebno# paboThl (Bcero (Bcero
YacoB) 4acoB)
O0masi TpyA0€MKOCTb 1M CHUIITHHBI 72 72
Konmaxmnas paboma (no yuebHvim 3aHAMUAM) 22 4
Jlexun (JI) 10 4
ITpaktnueckue (cemunapckue) 3ansatus (113) 12 -
JlabopaTopnsie 3ansatust (JI3) - -
Camocmosmenvras paboma (CP) 50 68
3auem

3.2 Conepxanue Kypca:

No HazBanue
Te paszaena/TeMsl

(ouHas/3a049Has)

Bun yuebnolt paboTsl, uac.

MBI
JI

113 JI3

CP

@DopMBbI TEKYILEro
KOHTPOJISI

1. Tema 1. aTEext 2/
OMOJIOTHYECKUX
00BEKTOB

10/14

KOJUIOKBUYM

2. Tema 2. 2/1
MoaenupoBanue
HElpoHa

10/13

cobecenoBanme

3. | Tema 3. 2/1
HckyccTBeHHBIE
HEHUPOHHBIE CETH

21- -

10/14

KOJUIOKBUYM

4. | Tema 4. OOyuenue 2/1
UCKYCCTBEHHOU
HEHPOHHOMU CETH

21- -

10/13

cobeceoBanue

5. | Tema 5. 21-
Hcnons3oBanne
anmnapara
HCKYCCTBEHHBIX
HEUPOHHBIX CETEn IS
peLIeHus
MPaKTUYECKUX 3a/1a4

10/14

KOJUIOKBUYM

Tema 1. aTEIUIeKT ONOJIOTUYECKAX 00BEKTOB
Kak ycrpoen wuHTEmneKT Ouonorudeckux o0bekToB? Beicmias HepBHas

Jleknus.

JIEeATEIbHOCTh KUBBIX OpraHu3MoB. Yuenue MBana IlerpoBuua I[laBnoBa o BwIcIIel HEpBHOU
NeSITebHOCTH. YCIOBHBIE W 0e3ycioBHBIE peduieKchl. MeXaHW3Mbl M OCHOBHBIE YCIOBUS
0o0pa3zoBaHHsl yCIOBHBIX pediekcoB. SBneHus reHepanu3anuu W 0000meHus. 1-s1 u 2-s
CUTHAJIbHBIE CHCTEMBI y JKMBOTHBIX. VX NMPUHIMUMBI IEHCTBUS M HaOMIONaeMble Pe3yibTaThl.
YceTpoicTBO 1 MHOTOOOpa3ie HEPBHBIX KIeTOK. OCHOBHbBIE (YHKIIMM HEPBHBIX KIJIETOK.
IIpakTuyeckoe 3ansaTue. He npexycMorpeHo
3agaHus 1J151 CAMOCTOSITEILHOM padoThI:
1. TloHsATHE HUCKYCCTBEHHOIO MHTEIUIEKTA. Llenu co3nanus HCKyCCTBEHHOTO MHTEIUIEKTA.




2. OCHOBHbIE HaIlPaBJICHUS B MOJICTUPOBAHUU CUCTEM MCKYCCTBEHHOT'O MHTEIJIEKTA.
Kpatkas ncropus Bonpoca
Tema 2. MoaenupoBaHue HeMpoHa

Jlekumsa. MonenupoBanue HelpoHa Ha KommbioTepe. CTpyKTypa MOJENN HeWpoHa.
AxTtuBanMoHHas (yHKIUs HelpoHa. Buapl aktuBanuoHHBIX (yHKIUHA. CTpyKTypa MOACIH
Helipona. CuHanTudeckue cBsi3u. Boi0op k03 PpHUIIMEeHTOB CHHANITHUECKUX CBA3CH.

IIpakTuyeckoe 3aHsATHE.

1. MonenupoBaHue HeiipoHa HA KOMITBIOTEPE

3ajanus 1J151 CAaMOCTOATEIBLHON padoThI

1. AktuBanmonHasi pyHKIUS HEHpOHA.

2. Buibl akTUBAIIMOHHBIX (PYHKITUH

Tema 3. MckyccTBenHble HeliponHble cety (MHC)

Jleknusi. VMIckyccTBeHHBIE HEWpoHHBIE ceTH. HelipoHHBIE ceTH NpsAMOro W oOpaTHOTO
pacnpocTtpaHeHusi. OCHOBHBIE CBOICTBAa MCKYCCTBEHHBIX HEHPOHHBIX ceTed. AJIrOpUTMBI
00y4eHHs MCKYCCTBEHHBIX HEUPOHHBIX ceTeil. MeTonbl HETMHEHHOro MPOrpaMMHUPOBAHUS —
Oe3rpaJueHTHbIE, TpagueHTHbIe, MeTobl MoHTe-Kapio. Anroputmsel BeiOopa ctpykTypsl MHC.
[TocranoBka 3anaun ooy4yenust MTHC.

IIpakTH4Yeckoe 3aHATHE.

1. Meroabl HEMUHEHHOTO MPOrPaMMHUPOBAHUS — O€3TpaIueHTHBIE, TPAAUEHTHBIE, METO/IbI

Mownre-Kapno

3aganus AJ151 CAMOCTOATEIbHOM padoThI:

1. HeiipoHHble ceTu NpsAMOro U 00paTHOrO pacpOCTpaHEHUs

2. Anroputmsl Beibopa ctpykTypsl MTHC

Tema 4. OOyueHne UCKyCCTBEHHON HEHPOHHOM CETH.

Jlekumsi. IlpoGrmembl 00y4deHHs HMCKYCCTBEHHOM HeilpoHHOW cetu. OtpunarenbHas
oOpaTHast CBSI3b M HIPHUHLIUI OOPaTHOTO PACIPOCTPAHEHHS OMMOKA Tpu 0OydeHUU
UCKyCCTBEHHON HelpoHHOH cetn. OOyuenne MHC mo mpuHmmMnam «c yddmrenem» U «0e3
yuutens». Anroputmsl o0ydenus Xe66a. Heiiponnsie cetn Xendunaa u XeMMHUHTa.

IIpakTH4Yeckoe 3aHATHE.

1. Anroputmbl 00ydeHus: Xe66a

3agaHusA 1J151 CAMOCTOAITE/ILHOM padoThI:

1. O6yuenne MHC no mpuHIunam «c yuyutenaem» 1 «0e3 yuauTemns»

2. OrpunarensHas oOpaTHas CBS3b PH 00YYSHUH UCKYCCTBEHHON HEHPOHHOM CeTH

Tema 5. Vcnions30BaHue anmapara MCKYCCTBEHHBIX HEMPOHHBIX CETEH JUISl pEeILICHUs
IIPAKTUYECKUX 3a7a4
Jlekums. Ilpumeps! ucnonws3oBanus anmnapara MHC ans pemieHus mpakTHYEeCKHX 3ajad.
MogenupoBanue ncuxonormdeckoro tecta JIA. Mopaitmm. CpaBrenne Tecta m ero MHC —
mozenu. Bosmoxnoctu MHC — mopenupoBanus B ncuxonoruu. MaeHTudukanus cTpykTypsl U
coJiepkaHus TpyaHo(opManu3yembix noHATHH Ha ocHoBe THC. Anroputm pemeHus npoosieMsl
U €TO peann3anus.
IIpakTH4Yeckoe 3aHATHE.
1. Tlporpamma MoAeNUpOBaHMUSI MCKYCCTBEHHBIX HEHpoHHBIX cereid. Ee cTpykTypa,
uHTepdeiic u GyHKINOHATBHBIE BO3MOKHOCTH.
2. Tlpumepb! HCIIONB30BaHMS amiiapaTa UCKYCCTBEHHBIX HEHPOHHBIX CETEH IS pelIeHUs
npaktuyeckux 3aaa4d. Ooyuenue MHC cnoxenuto uncen. Ocobennoctu padotsr MTHC.

3. AHaiM3 WCHOJB3YyEeMBIX AITOPUTMOB, IMPOrPAMMHPOBAaHWE alropuTMoB [IpoBeneHue
BBIUUCIIUTENBHBIX AKCIEPUMEHTOB M MHTEPIPETAlUs Pe3ylbTaToB. (Ipe3eHTalMs) Ha
s3bIKke BbicOKOro ypoBHs (Delphi, C++, Pascal)

3aaHus 1J151 CAMOCTOATEIbHOM padoThI:



1. ITpumepsl UCTIOIB30BAHUSI alapaTa UCKYCCTBEHHBIX HEHPOHHBIX CETEH IS pelICHHUS
npakTuyecknx 3aaad. Ooydenne MHC nmporHo3upoBaHuio MEPUOANIECKUX BPEMEHHBIX
PSLIOB.

2. [Ipumepsl MCHOIB30BAHUS almapaTa MCKYCCTBEHHBIX HEWPOHHBIX CETeH A pelieHHs
npaktuueckux 3amad. OOyuenne HMHC pacnosHaBanuio 00pa3oB OYKB PYCCKOTrO
andasura.

4. KoHTpoJIb 3HAHUI 00y4al0IINXCs
4.1 ®opmbl TeKylIEr0 KOHTPOJISA Pa00Thl ACMPAHTOB
1. Komnoxksuym
2. CobecenoBanue

4.2 TunoBble 3aIaHUA TEKYLIET0 KOHTPOJISI

Tunosble BONPOCHI IS KOJJIOKBUYMA:

1. HWuatennekr Ouonorndyeckux oOBeKTOB. Kak yCTpOeH WHTEIUIEKT OHOJIOTHYECKHX
00beKkTOB? BpIciias HepBHas JEATEIbHOCTb >KUBBIX OpraHu3MoB. Yuenue MBana IlerpoBuua
[TaBiioBa 0 BhICIIEH HEPBHOM AEATEIBHOCTH. Y CJIOBHBIE U O€3yCIOBHBIE pediekchl. MexaHu3Mbl
U OCHOBHBIE yCJIOBUsI 00pa30BaHUs YCIIOBHBIX PE(PIEKCOB.

2. SlBneHus reHepanu3anvu U 0000mmIeHUs. 1-1 U 2-1 CUTHAJIBHBIE CHCTEMBI Y >KUBOTHBIX.
WX npuHImne! eicTBUA UM HAOI0AaeMble pe3ynbTaThl. Y CTPOMCTBO U MHOrooOpa3ue HEpBHBIX
k1eToK. OCHOBHBIE (DYHKIIMM HEPBHBIX KJIECTOK.

3. MopnenupoBanue HelpoHa. MojenupoBaHue HeiipoHa Ha kommbioTepe. CTpykTypa
MOJIETN HEUPOHA.

4. AxrtuBanmoHHas ¢yHKuus HeilpoHa. Buapl aktuBanmonHbX (yHkuuil. Crpykrypa
Mojenu HelipoHa. CuHanTHueckue cBa3u. Bei0op k03 puiimeHToB cuHanTHYeCKUX CBS3EH.

5. MHckyccrBennbie HeliponHble cetu (MHC). HckyccTBeHHbIE HEHPOHHBIE — CETH.
Heiiponnble cet nmpsMoro u oOpaTHoro pacmnpocTpaHeHus. OCHOBHBIE CBOWCTBa
MCKYCCTBEHHBIX HEHPOHHBIX ceTei. AJIrOpUTMbI 00YUEeHHSI HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

TunoBkie BOIPOCHI s CO6€CCI[OB&HI/I$II

1. AnropuT™m ¥ NpuHIUIBI pa3paboTKK YHUBEPCAIbHOIO FeHepaTopa CIyYalHbIX YHCeN JUIs
UMHUTALMOHHOTO  MojenupoBaHus. Ilpumep mporpaMmbel W pe3ynbTaThl  T'eHepauui
nocnenoBarenbHocTet w3 100, 1000 u 10000, mceBaocaydyallHBIX YHCEN, COOTBETCTBYIOIIUX
3aJJaHHOMY 3aKOHY paclpeeCHHs.

2. TlpoBepka aeKBaTHOCTH CTOXAaCTHYECKHX MAaTEMaTHYECKHX MOJENeH W alropuTMOB Ha
ocHoBe kputepus [Iupcona (xu-kBaapar). [Ipumep u nporpamma Juist pacyeToB.

3. CroxacTudeckoe MOJICIIMPOBAHUE HKOJIIOTHIECKOTO 00BEKTa. AJTOPUTMBI, POTPAMMBI H
pe3ybTaThl BEIYUUCIUTENBHOTO SKCIIEPUMEHTA.

4. Maremarudeckasi MOJIENIb JTUHAMUKY JJIs1 XUMUYECKO# peakiun. [IpuHIume! pa3zpaboTku
MOJIENIM, aJrOpUTMBI M €€ KOMIIbIOTEepHas peanusauus. llpumep BBIYMCIUTEIHHOTO
HKCIIEPUMEHTA.

5. ITapamerpuueckast uaeHTH(UKaLKs MaTeMaTH4eckoil mozaenu. [IpuHuIMIBI pa3zpaboTKu
QITOPUTMOB HJICHTH(DHUKAIMU W WX KOMITBIOTEpHAs peann3anus. [Ipumep BBIUHCIUTEIHHOTO
IKCIIEPUMEHTA.

4.3 TIpome:XyTOYHAsI ATTeCTALMA 1O JMCHHUIIMHE TIPOBOAUTCS B GopMe 3adera.

Bomnpocsl 3aueTa




1. UnTemnekt Ouonornueckux oO0BEKTOB. Kak yCTpoeH HWHTEUIEKT OMOJOTHYECKUX
00bekTOB? BpIcmias HepBHas JEATEIbHOCTh KMBBIX OpraHu3MoB. Yuenue lBana [lerpoBuua
[TaByioBa 0 BbICIIEH HEPBHOM AEATEIBHOCTHU. Y CJIOBHBIE U O€3yciIoBHBIE pediekcl. MexaHu3Mbl
¥ OCHOBHBIC YCIIOBHS 00Pa30BaHUS YCIOBHBIX pedIeKCoB.

2. SIBneHus reHepanu3alMd U 0000wEeHHs. 1-51 U 2-51 CUTHAJIbHBIE CUCTEMBbI Y JKUBOTHBIX.
WX npuHIMNBI 1eiHCcTBUSA M HAOMIOgaeMble Pe3yIbTaThl. Y CTPOMCTBO U MHOT00Opa3ne HEPBHBIX
kJ1eTOK. OCHOBHbIE (DYHKIIMM HEPBHBIX KJIETOK.

3. MonenupoBanue Heiipona. MonaenupoBaHue HeWpoHa Ha Kommbiorepe. CTpykTypa
MOJIETIU HEUpOHA.

4. AxtuBanmoHHas (GyHKIUS HedWpoHa. Buael akTuBanmoHHBIX QyHKOmid. CTpykTypa
Mojenu HelipoHa. CuHanTHueckue cBa3u. BeiOop k03 puiimeHToB cuHanTUYECKUX CBS3EH.

5. UckyccrBennble HeiponHsle cetn (MHC). HckyccTBeHHblE HEHPOHHBIE — CETH.
Heiiponnble cetu mpsMoro u oOpaTHoro pacmnpoctpaHeHus. OCHOBHbBIE CBOWCTBa
MCKYCCTBEHHBIX HEHPOHHBIX CeTed. AJITOPUTMBI O0YUEHHUSI HICKYCCTBEHHBIX HEHPOHHBIX CETEH.

6. MeToapl HETMHEHHOrO MPOrpaMMHUPOBaHUs — Oe3rpajlueHTHbIE, TPAJUCHTHbIE, METO/IbI
Mounre-Kapno. Anroputmsl BeiOopa ctpykTypbl MHC. IloctanoBka 3agaun oOyuenuss MTHC.

7. O0yyeHMe MCKYCCTBEHHOW HeWpoHHOH ceTH. I[IpoGiieMbl 00y4yeHMsS HCKYCCTBEHHOM
HEHPOHHOMU CETH.

8. OrpuuarenbHas oOpaTHas CBA3b U MPUHIMIT OOPATHOI'O PACHPOCTPAHEHUsI OUIMOKU IpU
0o0y4eHHH HCKycCTBEHHOW HelpoHHOH cetn. OO0ydyenne MHC mo mpuHOMDAM «C y4UTEIeM» U
«0e3 yuurensy. Anroputmsl 00ydenus Xeb6a. Heitponnsie cetu Xenduiga u XeMMUHTA.

9. Ucnonp30oBaHWe amnmapara HWCKYCCTBEHHBIX HEHPOHHBIX CeTe Ui peUICHHUs
IpakTHYeckux 3anad. [Ipumeps! ucnons3zoBanus annapara MHC i pemeHns npakTHUECKUX
3aau. Mosenupoanue ncuxosorudeckoro tecra JI.A. osaiimm. CpasHenne tecta u ero MHC
— mozenu. Bozmoxxnoctu MHC — monennpoBanus B ncuxoisioruu. IIporpamma mMozaenupoBanus
UCKYCCTBEHHbIX HEWpOHHBIX ceredl. Ee crpykrypa, wuHTepdeiic u (yHKIMOHAIbHBIE
BO3MO>KHOCTH.

10.  Hnentudukauus CTpyKTYpbl U COAEP)KAaHUS TPYAHOPOPMAIU3YEMBIX MOHATUN Ha
ocHoBe MHC. Anroputm penieHust mpo0OaemMbl U €ro peanu3arusl.

TunoBble 3a1aHUd JUIA 3a4eTa

1. Oxapakrepusyiite CTpPYKTYpy, HHTepdeic U (YHKIMOHAIBHBIE BO3MOKHOCTH
IIPOrpaMMbl MOAEIMPOBAHNS NCKYCCTBEHHBIX HEHPOHHBIX CETEH .

2. IlpuBenuTe mMpUMephl UCTIOIB30BAHMUS allapaTa UCKYCCTBEHHBIX HEHPOHHBIX CETeW s
peleHuss MpakTHYecKUX 3adad. llepeuncnute OCOOEHHOCTH PabOThI  HMCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

3. Omnummre METOIUKY 00y4eHHUs! UCKYCCTBEHHBIX HEHPOHHBIX CeT€l YMHOXEHMIO YHMCEI.
[Tepeuncnure 0cOOEHHOCTH pabOThl UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

4. Onummre METOIUKY OOy4eHHUs MCKYCCTBEHHBIX HEMPOHHBIX ceTeil MPOrHO3MPOBAHUIO
BpEMEHHBIX psAAoB. [lepeuncnure 0cOOEHHOCTH pabOThl HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

5. Onumure METOIUKY OOy4YeHHsI MCKYCCTBEHHBIX HEHPOHHBIX CETel MPOrHO3MPOBAHMIO
NePUOANYECKUX BpPEMEHHBbIX psnoB. llepeuncnute ocoOeHHOCTH PAOOTHI HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

4.4 llIkana oueHMBAHUA IPOMEKYTOYHOM aTTeCTALMU
3auer

Onenka Komnerennuu | [leckpuntopsl (ypOBHHM) - OCHOBHBIE MPHU3HAKH OCBOEHHS

(mokaszaTenu JOCTH)KEHHUS pe3yJbTaTa)

GBauTCHO»

[1K-1

JleMOHCTpHUpYET BBICOKUH YPOBEHb 3HAaHUN OCHOBHBIX METOJIOB
U MoJened OmHMCaHMs, ONTUMHU3ALMHU HHGOPMALMOHHBIX
MPOIIECCOB M PECYPCOB, 3aKOHOMEPHOCTH B MH(OPMAIIMOHHBIX




MOTOKAaxX, JaeT OILEHKY HH(QOPMAIMOHHBIM  IpoLeccam,
MIPOCIIEKNUBAET MEXIUCLUIIIIMHAPHBIE CBA3U

OTBeT NOCTPOEH JIOTMYHO, MaTe€puaj M3JIaraeTcsi 4eTKo, SICHO,
XOpOILIUM SI3bIKOM, apTYMEHTHPOBAHO

OIIK-5

JleMOHCTpUpYET BBICOKHI YpOBEHb 3HAHUH O COBPEMEHHOM
COCTOSIHUM UCCIIEIOBAaHUNA M pa3pabOTOK B 00JIACTH CO3JaHUS U
MPOEKTUPOBAHMSI ~ AKCHEPTHBIX  CHCTEM, JIaeT  OLEHKY
pe3ylbTaTaM UCCIEeIOBAaHUN U Pa3pabOTOK, BBITOJIHEHHBIX
JPYTMMU  CIEUMAJIUCTaMU M B JAPYTUX  YUPEKACHUSIX,
IIPOCIIEKUBAET MEXIUCHUIIIIMHAPHBIE CBA3U

OTBeT MOCTPOEH JIOTHYHO, MaTepual U3Jaraercsi 4eTko, SICHO,
XOPOIINM SI3bIKOM, apT'YMEHTHPOBAHO

I1K-3

JleMOHCTpUpYET BBHICOKUH YPOBEHb 3HAaHUM OCHOBHBIX METOJIOB
U OCHOBHbIE METOAbl M  TEXHOJOTMU  CO3JaHus U
IPOEKTUPOBaHUA  HMH(OPMALMOHHBIX  CHUCTEM, a  TaKXke
TE€XHOJOTMHM TPUHATUS PELIEHUH Ha pPAa3IMYHBIX YpPOBHSX
yIIpaBJICHUSL.

Mosxer caenaTth 000CHOBaHHbBIN BBIOOP TEXHOJOTUU MPHUHSITUS
pellieHUi Ha Pa3IUYHBbIX YPOBHSAX YIPABJICHHUS, 3aTPyAHACTCS
JaTh OLIEHKY HH()OPMAIIHOHHBIM ITPOIIECCAM.

[IpocnexuBaer BbIACTUTh MEXIUCIUILIMHAPHBIC CBSA3H.

OTBeT MOCTPOEH JIOTMYHO, MaTepual U3Jaraercsi 4eTko, SICHO,
XOPOIIUM SI3bIKOM, apIYMEHTUPOBAHO

«HC 3a4YTCHO»

I1K-1

JlemoHCTpHpYeT C1a0blii YpOBEHb 3HAHUN OCHOBHBIX METOJIOB U
MoOJeNell  omucaHus,  ONTHUMM3AlMH  HWH(OPMALMOHHBIX
IIPOLIECCOB M PECYPCOB, 3aKOHOMEPHOCTU B MH(POPMALIMOHHBIX
MOTOKAax

He MOXKET aQHaJIU3UPOBAThH 3aKOHOMEPHOCTHU B
MH()OPMALIMOHHBIX  TOTOKAX, 3aTpydHSETCS JaTh OIEHKY
MH(OPMALIMOHHBIM IIPOLIECCAM.

He moxer BpLAeIUTh MEKIUCIUIUIIMHAPHBIE CBS3U

HeyBepeHHO M JIOTMYECKM HEIOCIENOBATEIBHO H3J1araer
Marepual.

OIIK-5

JemoHCTpUpyeT cila0blii ypOBEHb 3HAHUNW O COBPEMEHHOM
COCTOSTHUM UCCIIEIOBAaHUM U pa3pabOTOK B 0OJACTH CO3AaHUS U
MMPOCKTUPOBAHUS IKCIIEPTHBIX CUCTEM, HE MOXET JaTh OIEHKY
pe3ynpTaTaM HCCIEIOBAaHUM H pa3pabdOTOK, BBIMOTHEHHBIX
IPYTUMHU  CICHHAIUCTAMH W B JAPYTUX YUYPEKICHUAX, HE
MPOCIIEKUBAET MEKIUCLHUTLIMHAPHBIE CBSI3H.

HeyBepeHHO ¥ JOrMuYecKHM HEIMOCIEJOBATEIbHO M3J1araeT
Marepual.

[1K-3

JleMoHCTpUpYET cla0blii YpPOBEHb 3HAHUN OCHOBHBIX METOJIOB U
OCHOBHBIE€ METOJIbl U TEXHOJOTUU CO3JaHUSI U TPOECKTUPOBAHUS
WH(POPMAIIMOHHBIX CHCTEM, a TaK)X€ TEXHOJIOTHH TPHUHSATHUS
pelIeHui Ha pa3IMYHbIX YPOBHIX YIPaBICHUS.

He w™oxer cnenate O0OOCHOBAaHHBIA BBIOOP TEXHOJOTHUH
NPUHATHAS PEHICHU Ha pa3IuyHBIX YPOBHSAX YIpaBIEHUS,
3aTPYAHSIETCS AaTh OLIEHKY HH(GOPMAIIMOHHBIM MTPOIIECCAM.

He MoxeT BbIIETUTH MEXIUCHUIIIIMHAPHBIE CBSI3U.

HeyBepenHo W I1OrW4YecKkW HEIMOCJENIOBATEIBLHO HW3JIaraeT
Marepual.




5. YueOHo-MeTOAMYeCKOe M MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIIUHbI

5.1 OcHoBHas JuTEpaTypa

1. [TaBnoBa, A. U. MHpopManMoOHHbIE TEXHOJIOTHU: OCHOBHBIC IMOJIOKEHHS TEOPUHU
HMCKYCCTBEHHBIX HEHPOHHBIX ceTeil : yueOHoe mocobue / A. U. IlaBmoBa. — HoBocubupck :
HoBocubupckuii rocyapcTBeHHBIH YHUBEPCUTET SKOHOMUKH U yripasieHus: «HUHX», 2017. —
191 c. — ISBN 978-5-7014-0801-0. — TekcT : 3JeKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/87110.html

2. bapckuii, A. b. Beenenue B HelipoHHBIE ceTH : yueOHoe ocodue / A. b. bapckuii.
— 3-e u3n. — Mocksa, CaparoB : MarepHer-YHuBepcuter MHbopManmoHHbXx TexHOMOTHIA
(MHTYUT), Aii Ilm Ap Menua, 2020. — 357 c. — ISBN 978-5-4497-0309-5. — Tekcr :
AJICEKTPOHHBIA // DnexkTpoHHO-OuOmmoTeunas cucrema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/89426.html .

3. Tpopumos, B.b.  HHTemnekTyanbHble  aBTOMAaTU3UPOBAHHBIE  CHUCTEMBI

YIPaBJICHUS TEXHOJIOTHYECKUMU 00BEKTaMH: yueOHO-TIpakTHueckoe mocodue / B.b. Tpodumos,
C.M. KynakoB. — Mocksa ; Bosorna : Uadpa-Umxkenepus, 2017. — 233 c. : wi., cxeM., Ta0II. —
Pexxum nocryna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=466931

5.2 JlonoHUTEIbHAS JIUTEPATYypa

1. WNurennexTyaibHbple MHOOPMAIMOHHBIE CHCTEMbl W TEXHOJOTUM : YydeOHOe
noco6ue / FO.FO. I'pomos, O.I'. FiBanoBa, B.B. Anekcees u np. ; TamMO0BCKuUii rocy1apcTBEHHbBIN
TeXHUYeCKUi yHuBepcuteT. — TamboB : TaMOOBCKMII TrOCYZapCTBEHHBI TEXHUYECKUN
yauBepcuter (TI'TVY), 2013. — 244 c. : win — Pexum [octyna: Mo TMOAMNHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=277713

2. I'opbauenko, B. . MHTennekTyaabHble CUCTEMBbl: HEYETKHE CUCTEMBbI U CETH :
yuebHoe mocobue s By3oB/ B. . ['opbauenko, b. C. Axmeros, O. lO. Ky3nernosa. — 2-¢
u3a., wcnp. W jgom. — MockBa: MsnmarensctBo IOpaiit, 2020. — 105c. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-08359-0. — Tekcr : anexrponnsiii // ObC KOpaiit [caiit]. —
URL.: https://urait.ru/bcode/453629

3. beccmepthbiil, M. A. Cuctembl HCKYCCTBEHHOI'O MHTEIJIEKTA | yueOHOe mocodue
st By30B / WM. A. beccmeptHbIil. — 2-e u3f., ucnp. u nomn. — MockBa : M3parensctBo KOpaiiT,
2020. — 157 c.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-07467-3. — Tekcr

anekTpounbit / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451721

6. MartepuaJbHO-TEXHMYECKOe o0ecneyeHue IMCHUILIMHBI, MPOrpaMMHOe olecredyeHue,
npogeccuoHa/ibHbIe 0a3bl JAHHBIX U MHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Jis mpoBeneHMs 3aHATUH 1O JUCHMIUIMHE HEOOXOTUMO ClIeAyolllee MaTepualbHO-
TEXHUYECKOE 0OecredeHre: crieuaibHble IOMEIICHUS ISl TPOBEIECHUS 3aHATUH JIEKIIMOHHOTO U
CEMHUHApPCKOI0 THIIA, TPYNIOBBIX M WHIMBUIYaJbHBIX KOHCYJBTAIMM, TEKYILEro KOHTPOJISA U
IPOMEXKYTOYHOM arTecTalliu, IOMEIIEHUs U1 CAaMOCTOSITEIbHON pabOTHI.

CrienuanpHbple  MOMENICHUS  YKOMIUIEKTOBAHbI — CHEIMATU3UPOBAHHON  MebOenbio U
TEXHUYECKUMHU CPEJCTBAMH OOyUYeHUS, CAyX AWMU JJIs TpeJcTaBlieHus yueOHol nHdopmanuu
OO0JBIION ayTUTOPHH.

Jns  mpoBeneHuss — 3aHATUH ~ JIGKUOHHOTO  THUIMA  HCIOJB3YIOTCS  HaOOpBI
JIEMOHCTPAIIMOHHOTO  O0OpYIOBaHUS, OOECIEUYMBAIOLIME  TEMaTWYeCKHUe  HIUTIOCTpAIUu
(mpoexTop, HOYTOYK, SKpaH/ MUHTEpAaKTUBHAs JOCKA).

[Tomemmenuss Ui caMOCTOSTENbHOM pabOThl OOYYaIOIIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «VHTepHeT» u olecrieueHHneM JOCTyIa B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO cpelly YHUBEPCHUTETA.

DJIEKTPOHHAasi HH(OPMaLMOHHO-00pa3oBaTe/IbHAS Cpeaa
http://moodle.tsutmb.ru



https://biblioclub.ru/index.php?page=book&id=466931
https://biblioclub.ru/index.php?page=book&id=277713
https://urait.ru/bcode/453629
https://urait.ru/bcode/451721
http://moodle.tsutmb.ru/

B3auMopeiicTBue mpemojaBarenss M aclUpaHTa B MPOIECCE OCBOCHUS TUCITUTIIMHBI

OCYHICCTBIIACTCA nocpcaACTBOM My.]’H:THMeI[HﬁHBIX, TUIICPTCKCTOBLIX, CCTCBhBIX,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, WCIONB3YEMbIX B JIIEKTPOHHOW HWH(POPMAIIMOHHO-
00pa3oBaTeNIbHON CpeJic YHUBEPCUTETA.

JInneH3noHHOe MporpaMMHoe odecrieyeHmne:

Oneparnronnas cuctrema Microsoft Windows 10 Home x64
Autodesk AutoCAD 2019
Autodesk Fusion360 2019
Autodesk Maya 2019

Adobe Photoshop CS3

Microsoft Office [Ipodeccuonanbhsbiii mioc 2007

Kaspersky Endpoint Security nis 6usneca — Cranmaptasiii Russian Edition. 1500-2499

Node 1 year Educational Renewal Licence

HNudopmanuoHHbie cipaBoYHbIe CHCTEMbI U NMpodeccuoHaIbHbIE 0a3bl JAHHbIX (B

TOM YHUCJI€ MEKITYHAPOAHBIC pe(bepaTuBHble 0a3bl AAHHBIX HAYYHBIX H3)12[HI/II7[):
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10.
11.
12.

OnekTpoHHbId  Katanor ®yHnameHtanbHOW OubOmmoreku TIY — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/
Onekrponnas oudaroreka TI'Y — URL: https://elibrary.tsutmb.ru
OBbC «YHuBepcuterckas oudiamnoreka omnaitny - URL: http://www.biblioclub.ru
OBC «IPRbooksy» - URL: http://www.iprbookshop.ru
OBC «Opaitt»: (BO u CIIO), Bxiroyas kojuiekuuio «JIerengapusie kaurum» - URL:
WWW.urait.ru
Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU - URL: http://elibrary.ru
locymapctBennas  uHdopmanuonHas  cuctema  «HamuonanmpHast — DJIEKTpOHHAS
oubmmoteka» - URL: https://H30.pd
[pesunentckas 6udaroreka umenu b.H. Enpriuna - URL: http://www.prlib.ru
b/l m3narensctBa SpringerNature

— URL. https://link.springer.com/

— URL.: https://materials.springer.com/

— URL.: https://zbmath.org/

— URL.: https://goo.gl/PdhJdo - B/I Nano
BJI ScienceDirect - URL: https://www.sciencedirect.com/
BJ1 Scopus - URL: http://www.scopus.com
BJ] Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1qfWXIiB25bAcrIBPM&preferencesSaved
13. ApxusB Hay4YHBIX JKypHAJIOB 3apyOeKHBIX U3]IaTENIbCTB URL:

https://arch.neicon.ru

14.  Cnosapu ABBYY Lingvo x3 EBponeiickast Bepcusi — yCTaHOBJIEHbI CTallHOHAPHO

Ha [IK TTY
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