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1. lean u 3aa9u TUCUUILJIMHBI
1.1 Heab aucuunjJanHbI

enssMu OCBOCHHS ITUCHUILIMHBI «VICKYyCCTBEHHBIE HEHPOHHBIC CETH» SIBIISCTCS
JIEMOHCTpALMSl OCHOBHBIX 3HAHWM, MOJYYEHHBIX NPU M3YYCHHH MOHSATUUHOIO armapara
MaTEeMaTUYeCKOr0 MOJICTUPOBAHUS, OCHOBHBIX IPHUEMOB M METOJOB MOJICIMPOBAHMS Ha
pUMepe CHCTEM HCKYCCTBEHHOT'O WHTEIICKTa PA3IUYHOTO THIA, (OPMUPOBAHUE HABBIKOB
WCITOJI30BAaHUS MAaTEMaTHYECKHX METOJIOB MOJICIUPOBAHKMSA B CaMOCTOSITECIIBHOW Hay4dHO-
HCCIICIOBATEIIbCKOM W TEJAarorHyecKod JIEeSATEIbHOCTH, a TakKKe B TEXHOJIOTHYECKOM
JEATEILHOCTH Ha MPOPECCHOHATHPHOM YpPOBHE, BKJIIOYAs: pa3pabOTKy aJIrOPUTMHYECKUX H
MPOrPaMMHBIX PEIICHUH B 00JIACTU CHCTEMHOTO M MPUKIIAIHOTO TPOrPaMMHUPOBAHUS.

1.2 Buas! u 3a1a4n npodecCHOHAIBLHOM eI TeJIbHOCTH M0 TUCIHUIIINHE:

- Hay4YyHO-UCCIIEIOBATEIbCKasl JICATEIILHOCTh B  007acTd  (yHKIMOHHPOBAHUS
BBIYUCIIUTCIIBHBIX MalllMH, KOMIIJICKCOB, KOMIIBIOTCPHBIX CeTeﬁ, CO3JaHUud JJIEMEHTOB U
YCTpOﬁCTB BBEIYMCJIUTEIBHON TEXHUKH HA HOBBIX (bI/ISI/I‘IeCKI/IX U TCXHUYCCKUX IIPUHIUIIAX,
METOZIOB O0pabOTKM H HAKOIUICHUs HWH(DOPMAIUK, aJITOPUTMOB, TPOTPaMM, SI3BIKOB
OpOTPAMMHUPOBAaHUSI W YEJIOBEKO-MAaIIMHHBIX ~ WHTEp(dEHcoB, pa3pabOTKH  HOBBIX
MaTeMaTHYECKUX METOJIOB M CPEICTB TMOJICPKKA WHTEIUICKTYaJbHOW OOpPaOOTKH JaHHBIX,
pa3pa60TKH I/IH(l)OpMaIII/IOHHBIX U aBTOMATHU3HWPOBAHHBIX CHCTCM TMPOCKTHPOBAHUA H
yIpaBJICHUS B MPUIIOKEHUH K PA3IMYHBIM MIPEIMETHBIM 00J1aCTsIM:

- HN3YUCHUC MCTOOOB COBCPUICHCTBOBAHUA n IIOBBIIIICHUA 3(1)(1)CKTI/IBHOCTI/I
(GYHKIMOHUPOBAaHUS HH(DOPMAIIMOHHBIX CUCTEM;

- OCYIIECTBJIICHHE aHaiM3a OOBEKTa HCCIEeNOBaHUS M (POpPMyTUpOBaHHE 3a7auu
MATeMaTHYECKOTO  MOJCITUPOBAaHHS C  y4eTOM crneuupukd oObeKTa, BapUAHTOB
KJ'IaCCI/I(bI/IKaHI/II/I MaTEMaTHUYCCKUX MOI[GJIGﬁ U BO3MOJKHOCTEH PA3JIMYHBIX MATEMATUYCCKUX
anrmaparos,

- IpUMEHEHHE MH(POPMAIMOHHBIX CHUCTEM M IPOLIECCOB ISl PELICHHUS HAy4yHBIX U
TEXHUYECKUX, QYHIAMEHTAIBHBIX M MIPHUKIIAJIHBIX TPOOIEeM;

- y4acTue B OJArOTOBKE U MPOBEACHUN (YHIaMEHTAIbHBIX UCCIIETOBAHUI.

[IpenogaBaTensckast EATENHHOCT, O OOpa30OBaTENbHBIM TMpPOTpaMMaM  BBICHIETO
o0pa3zoBaHus:

- TMOATOTOBKAa M TIPOBEJIEHUE YYEOHBIX 3aHITUA B y4eOHOM 3aBEJIEHUU BBICIIETO
oOpazoBaHusl.

1.3 B pe3yabTare o0CBOGHHSI IMCHMIUIMHBI Yy OO0y4YalIIUXCA JOJKHbI OBbITH
copmMupoBaHbI cieqyOIMe KOMIIETCHIINH:

Kox n nHaumeHnoBanue Ilnanupyemble pe3yabTaThbl 00y4eHHS M0 AUCHUILIHHE,
komnerennun ®I'OC BO Heo0XoAuMbIe 111 (POPMHUPOBAHUS KOMIIETEHIMU
OIIK-5 CriocoO6HOCTh | 3HAEeT M MOHMMAeT:
00BEKTUBHO OIICHUBATh | - COBPEMEHHOE COCTOSIHME HCCIEIOBAaHUN W pa3padOTOK B

pe3yNnbTaThl UCCIENOBAaHUN U | 00IacTH CO31aHUs Hu MNPOCKTUPOBAHMS CHUCTEM
pa3paboOTOK, BBITIOJIHEHHBIX | HCKYCCTBEHHOTO MHTEIIEKTA Koa 31(OIK-5)

JIPYTUMH CHCIHATHCTAMU U B | YMeeT (coco0eH NpoaeMOHCTPHPOBATH):

JIPYTUX YUPEIKACHUIX - OIICHWBATh pE3yNbTaThl HCCIEAOBAaHUN H pPa3pabOToOK,
BBIMIOJIHEHHBIX ~JPYTUMH  CIEHUATUCTaMH M B JPYrux
yupexaeHusx Kox Y1(OIIK-5)

Buaneer:

- HaBBIKAMH IIPUMEHEHUS METOJOB OICHKH pe3yJIbTaTOB
UCCIIEIOBaHUH U pa3pabOTOK, BBINOJHEHHBIX JAPYTUMH
CHEUUAINCTAMHU U B APYTUX yupexkaceHUuAX Kox B1(OIIK-5)
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[1K-6 I'otoBHOCTB K | 3HaeT M MOHMMAET:

MCII0JIb30BaHUIO U | - OCHOBHbBIE IIPUHLHUIIBI MaTEMaTUUECKOTO MOJEIMPOBAHUS U
COBEPIICHCTBOBAHUIO metoabl npunstus pemennii Kox 31(ITK-6)

AHAIUTUYECKUX,

MPOLIETYPHBIX,

UH(POPMALIMOHHBIX MOJETNeH

pe/IMETHOM O0NIaCTH | Ypeer (clOCOGEH MPOIEMOHCTPHPOBATS):

(cucrem HPUHATHA | - ycronb30BaTh MaTEMaTUYECKUE MOJCIM B HAYYHBIX
IPYHIIOBBIX PCIICHHH, | yccaenoBaHMSIX, IPHMEHATh MOTYYCHHYI) TEOPETHUCCKYIO
CHCTEM IIPOCKTUPOBAHMA | Gazy i1t pelIeHUs KOHKPETHBIX MMPAKTHUUYECKUX —3aj]1a4y
O0OBEKTOB M MPOLECCOB, | Kox V1(IK-6)

OKCIICPTHBIX CHCTEM H [P.), | Biageer:

BKJTFOHaCMBIX B KOHTYD | - papplkaMM NPUMEHEHHS INPHHIUIIOB MaTEeMaTHYECKOTO
00paboTKH HH(bOIu)MaHHH 1 | mopenupoBanus npenmerHoit oonactu Kox B1(ITK-6)
MPUHATUSA PELICHUI

1.4 CornacoBanue MeKAUCUUIUIMHAPHBIX CBsi3ell JUCLMIUIMH, MPAKTUK, HAYYHBIX
HCCIIEN0BaHUN, 00€CIIEUNBAIOIINX OCBOECHHE KOMIIETEHIIHIA.

HucuunnmnHa «VCKyCCTBEHHBIE HEWPOHHBIE CETH» JIOTUYECKU CBSi3aHA C TAKUMH
JUCUUILJIMHAMU, TPAKTUKaMH, HAYYHBIMH HCCIIEIOBAaHUSMHU, KaK:

OIIK-5 — Cuctembl HCKYCCTBEHHOTO MHTEJUIEKTa, DKCIEPTHBIE cucTeMbl, [loaroToBka
HAyYHO-KBaIM(PUKAIIMOHHON paboThl (IucCcepTaluu) Ha COUCKAHHWE YYEHOM CTereHu
KaHIuAaTa HayK, IHTeIeKTyalbHbIe HHPOPMAIIHOHHBIC CHCTEMBI

[IK-6 — CuctemMbl UCKYCCTBEHHOTO WHTEIJIEKTa, MareMaTuyeckoe MOJAEIHUpPOBaHNUE,
Hayuno-uccnegoBarenbckuii ceMUHap

2. Mecto mucuniniinibl B ctpykrype OIl acnupaHTypbl:

HucuunnuHa «CHcTeMbl UCKYCCTBEHHOT'O HMHTEIUIEKTa» sIBIETCs (DaKyIbTaTUBHOU
corsacHo yueOHomy miaHy OIl mo nampaBienuto moaroroBku 09.06.01 Mudopmatuka u
BBIUMCIIUTENbHAs TEXHHKA, HaIpaBleHHOCThb (mpoduns) — MHbopmannoHHble CHUCTEMBI U
IIPOLIECCHI

Juctmmumaa «CHCTeMbl HCKYCCTBEHHOTO WHTEJUIEKTa» U3y4aeTcsi B 3 ceMecTpe.

3. O0béM U coaep:kaHue TUCIUTTHHBI
3.1 O0beM QuCHUNIHHBI
Ounast popma oOyueHwus: 2 3.e.
3aouHas Gpopma oOyueHus: 2 3.e.

Ounas ¢popma | 3aounas popma
. o0y4yeHUs oOydeHus
Bun yuebnoi paboTsl (zzero (zzero
9acoB) 9acoB)
O01ast TPyA0€MKOCTb TMCHMIIHHBI 72 72
Konmaxmmnas paboma (no yueoHvim 3aHAmMuUAM) 22 4
Jlexmmm (J1) 10 4
IIpaktuueckue (cemunapckue) 3ansarus (113) 12 -
JlabopaTopnsie 3ausatust (J13) - -
Camocmosmenvras paboma (CP) 50 68
3auem




3.2 ConepxxaHue Kypca:

No HaszBanue Bun yuebnoli paboThl, yac. DopMBbI TEKYIIETO
TE paznena/TeMsl (ouHasi/3a04Has) KOHTPOJIA

MBI I I3 13 CP

1. | Tema 1. UnTennexr 2/1 10/14 KOJUIOKBUYM
OHOJIOTUYECKUX
00BEKTOB

2. | Tema?2. 2/1 2/ i 10/13 JUCKYCCHS
MopaenupoBanne
HelpoHa

3. | Tema 3. 2/1
UckyccTBeHHBIE
HEWPOHHBIEC CETH

2/ ) 10/14 KOJUIOKBUYM

4. | Tema 4. O6yqeuHHe 2/1 o/ i 10/13 cobeceroBaHNe
HCKYCCTBEHHOM
HEUPOHHOW CETH

5. | Tema 5. 2/-
Hcnons3oBanne
armapara
MCKYCCTBEHHBIX
HEUPOHHBIX CeTer st
petieHus
MPaKTHYECKHUX 3a/1a4

6/- - 10/14 cKyeent

Tema 1. HTennekT OMOIOrHUECKUX 00BEKTOB

Jleknus. Kak ycTpoeH HHTEIIEKT OHOJOTMYECKHX O0OBeKkTOB? Briciias HepBHas
JIeATEIbHOCTD JKUBBIX Opranu3MoB. YueHnue VBana IlerpoBuya IlaBinoBa o BeICIIEH HEPBHOM
JeSITEIbHOCTH. YCJIOBHbIE U Oe3ycioBHbIE pediiekcbl. MexaHu3Mbl U OCHOBHBIE YCIIOBHS
0o0pa3oBaHUs YCJIOBHBIX pediexcoB. SBieHus reHepanuzanuu U o600meHus. 1-1 u 2-1
CUTHAJIbHBIE CUCTEMBI y )KMBOTHBIX. VX MpUHIMUNBI AeHCTBUS M HAOIIOAaeMble pe3yiIbTaThl.
YcTpoiicTBO 1 MHOrooOpa3ue HepBHBIX Ki1eTOK. OCHOBHBIE (DYHKIIMH HEPBHBIX KJIETOK.

IIpakTHyeckoe 3ansaTHe. He npenycmoTpeHo

3agaHus 1JIs1 CAMOCTOAITEILHOMH PadoThI:

1. [lonsTHE HCKYCCTBEHHOrO UHTEIUIEKTA. L{enu co3manust HCKyCCTBEHHOTO MHTEJUIEKTA.

2. OCHOBHBIE HAaIIPaBJIEHUS B MOJICTUPOBAHUH CUCTEM UCKYCCTBEHHOTO MHTEIIIEKTA.

Kparkas ucropus Bonpoca
Tema 2. MonenupoBanue HelipoHa

Jlekums. MozaenupoBanue HeiipoHa Ha koMibloTepe. CTpyKTypa MOZeNn HelpoHa.
AxTuBanmoHHas QyHKIU HelipoHa. Busl akTuBanMoHHbIX GyHKIMNA. CTpYKTYypa MOJenu
HelipoHa. CuHanTuyeckue cBsizu. Boioop ko3 pUiMeHTOB CHHANITHYECKUX CBSI3EH.

IIpakTH4Yeckoe 3aHATHE.

1. MonenupoBaHue HEMpoHA HA KOMITBIOTEPE

3agaHusA 1JIs1 CAMOCTOAITEILHOM PadoThI

1. AxTuBanmonHas QyHKIUS HEHpoHa.

2. Bujpl akTHBAalIMOHHBIX (PYHKIIUH

Tema 3. UckyccTBennsie HeliponHsie ceti (MHC)

Jlexuusi. MckyccTBeHHble HelpoHHBIE ceTu. HelpoHHBIE ceTH MpsIMOro U OOpaTHOTo
pacnpoctpaHeHusi. OCHOBHBIE CBOWCTBA HMCKYCCTBEHHBIX HEHPOHHBIX ceTell. AJTOpPUTMBI
00y4YeHHsI UCKYCCTBEHHBIX HEUPOHHBIX ceTeil. MeToabl HEMMHEHHOro MPOrpaMMUPOBAHUS —
Oe3rpaJlieHTHbIE, TpaJueHTHbIe, MeToabl MoHnTte-Kapio. AnropuTmel BeIOOpa CTPYKTYpbI
NHC. ITocranoBka 3anaun o0yuenuss MHC.



IIpakTuyeckoe 3aHsATHE.
1. Meronbl HENWHEHHOTO TPOTPAMMHUPOBAHUST — O€3TPaJMECHTHBIC, T'paJuCHTHBIC,
Metoibl MonTe-Kapiio

3aaHus 1J151 CaMOCTOATEILHOM padoThI:

1. HeiipoHHble ceTu NpsAMOro U 00paTHOTO pacIpOCTPaHEHUS

2. Anroputmbl BeIOOpa cTpykTypsl MTHC

Tema 4. OGyueHHUe UCKYCCTBEHHOW HEUPOHHOM CETH.

Jlekuus. I[Ipobrnembl 0OydeHHs WCKYCCTBEHHOW HeHpoHHOU cetu. OtpunarenbHas
oOpaTHasi CBS3b M MPHUHIMI OOPAaTHOTO PACHpPOCTPAHEHUS OIIMOKKM MpuU OO0ydYeHUH
UCKyCcCTBEHHON Heiponnoit cetn. O0yuenue MHC mo mpuHImMmam «c yuutenem» U «0e3
yautelnsy. Anroputmel 00yueHus Xe066a. Heiiponnsie cetn Xendunga 1 XeMMUHTA.

IIpakTHYeckoe 3aHATHE.

1. Anroputmsl BEIOOpA CTPYKTYPBI HCKYCCTBEHHON HEHPOHHOM CETH.

3aganus 1J151 CAMOCTOATEIbHON padoThI:
1. O6yuyenne MHC no npuHLMIIAM «C yUUTENEM» U «O€3 yUUTEIs»
2. AnropuTMbl 00y4YeHUsI HICKYCCTBEHHBIX HEMPOHHBIX ceTeil

Tema 5. Mcnonp30BaHue annapara MICKyCCTBEHHBIX HEHPOHHBIX CETEH JUIsl peIlIeHUs
IIPAKTUYECKUX 3a7a4
Jlekums. [Ipumeps! ucnonbs3zoBanus anmnapara MHC st pemieHus npakTH4ecKux 3azau.
MoaenupoBaHue ncuxoiorudeckoro tecra JILA. Wopaiimm. CpaBuenue Tecta u ero MHC —
mogenu. Bosmoxxnoctn MHC — monenupoBanust B icuxosiorud. MneHtudukanus cTpyKTypsl
U cojJiepXkaHus TpyaHopopMainzyeMblx NOHATHH Ha ocHoBe MHC. Anroputm peuieHus
pOOJIEMBI U €r0 peaau3alusl.
IIpakTH4yeckoe 3aHsTHE.
1. [Iporpamma MoOJEIMPOBAaHUSI HCKYCCTBEHHBIX HEeWpoHHBIX cereil Neural Network
Constructor — NNC. Ee ctpykrypa, uuTepdeiic 1 pyHKIIMOHATbHbIE BO3MOKHOCTH.
2. Tlpumepsl HCTIOB30BaHMSI allllapaTa HCKYCCTBEHHBIX HEMPOHHBIX CETEH JUTS peIIeHHsI
npaktudeckux 3agad. O6yduenue MHC cnoxenuto umcen. OcobeHHOCTH pPabOTHI
HNHC.

3. AHanM3 HCIOJb3yeMbIX aJrOPHUTMOB, MPOrPAMMHPOBAHUE aarOpUTMOB [IpoBeaeHue
BBIYMCITUTENILHBIX SKCIIEPUMEHTOB M MHTEPIIPETAIHS PE3Y/IbTaTOB. (NPE3eHTAIHs) Ha
si3p1Ke BeIcOKOTO ypoBHs (Delphi, C++, Pascal)

3agaHus 1J1s1 CAMOCTOAITEILHOMH PadoThI:

1. [IpumMeps! NCTIOIB30BAHMUS anmnapaTa HCKYCCTBEHHBIX HEHPOHHBIX CETEeH ISl pelICHUs
npaktudeckux 3agad. OOyuenme WMHC nporHo3supoBaHHI0 — MEPHOAMYECKUX
BPEMEHHBIX PSIOB.

2. IIpumeps! UCTIOIB30BaHUS allllapaTa UCKYCCTBEHHBIX HEUPOHHBIX CETEH I peleHHs
npaktnueckux 3amad. Ob6ydenme MHC pacnosnaBanuio o0Opa3oB OyKB pPYCCKOTO
angasBuTa.

4. KoHTpOJIb 3HAaHMIi 00y4YaloIuXCs
4.1 ®opMbl TeKyl1ero KOHTPOJIs padoThl ACMIUPAHTOB

1. KonnokBuym
2. CobecenoBanue
3. Huckyccus

4.2 TunoBble 3aJaHUS TeKYLIEr0o KOHTPOJIA

TunoBkie BOIMPOCHI I KOJIJIOKBHYMA!

1. Unrennekt Ouosornyeckux o0O0BEKTOB. Kak yCTpoeH HHTEMIEKT OHOJOrHYeCcKHX
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00bekTOB? BrICIIast HepBHAs IEATEILHOCTh KMBBIX OpraHu3MoB. YueHue MBana IlerpoBuua
[TaBnoBa O BBICIICH HEPBHOW [EATEIHHOCTH. YCIOBHBIE U 0€3yCIOBHBIC pPEQIICKCHI.
MexaHu3Mbl U OCHOBHBIE YCIIOBHS 00pa30BaHUs YCIOBHBIX peIieKCcoB.

2. SlBneHus reHepanu3anuy u 0000meHus. 1-1 u 2-5 CUTHAJIBHBIC CHCTEMBI Y JKUBOTHBIX.
WUx npuHIMIBI JEHCTBUS M HaONIOJaeMble pe3yJbTaThl. YCTPOMCTBO M MHOTooOpasue
HEPBHBIX KJIETOK. OCHOBHBIC (DYHKIIMU HEPBHBIX KIIETOK.

3. MonenupoBanue HeipoHa. MojenupoBaHue HepoHa Ha kommbioTepe. CTpykTypa
MOJIETIN HEUPOHA.

4. AxtuBanvioHHas GyHKOMUS HeWpoHa. Buawl akTtuBanmuoHHBIX GyHKIHA. CTpyKTypa
Mojenu Helipona. CHHanTHUecKue cBa3u. Bbi0op k03 (pUiimeHToB cuHanTHYECKUX CBSI3EH.

5. UckycctBennbie Heiponnele cetu (MHC). WckyccTBeHHbIE HEHPOHHBIE CETH.
Heiiponnble cetu mnpsmMoro u oOpatHoro pacrpoctpaHeHus. OCHOBHBIE CBOWCTBa
UCKYCCTBEHHBIX HEHPOHHBIX CeTei. AJTOpUTMBI OOYYEHMS] HCKYCCTBEHHBIX HEHPOHHBIX
ceTeil.

THIIOBEIC BOIIPOCHI IS CO6€C€I[0B3HHHI

1. AnaropuTt™m u nNpuHUUIBI pa3pabOTKU YHUBEPCAIBHOIO I€HEPATOpa ClydyallHbIX YHUCEeN
JUIsi MMUTAMOHHOTO MojenupoBaHusd. l[Ipumep mnporpamMmbl M pe3ylbTaTbl TIe€HEpaUil
nocnenoBarenbHocTedl u3 100, 1000 u 10000, nceBrociydaiiHbIX YUCEN, COOTBETCTBYIOIIUX
3a/IaHHOMY 3aKOHY pacCIIpeIeICHUsI.

2. TIpoBepka aJieKBaTHOCTH CTOXACTUYECKUX MATEMATUYECKHX MOJIENICH U alrOPUTMOB
Ha ocHOBe kputepus [lupcona (xu-kBaapar). [Ipumep u nporpamma Jijisi pacyeToB.

3. CroxacTuieckoe MOJICIHMPOBAHNE IKOJIOTHUECKOTO 00BEKTa. AJTOPUTMBI, TPOTPAMMBbI
Y Pe3yJIbTAaThl BBIYUCINUTEIBHOTO SKCIIEPUMEHTA.

4. Maremartuueckass MOJAENb AUHAMHKU I8 XUMHYECKOM peakiuu. [IpuHIumnsI
pa3paboTKu  MOJeNH, aNrOpuTMbl U €€  KOMIbloTepHas peanusauus. [lpumep
BBIYHMCIIUTEIILHOIO SKCIIEPUMEHTA.

5. IMapamerpuyeckas  uaeHTU(UKAIMSA  MaTeMaTUyeckod  Moaenu.  [IpuHIUIBI
pa3paboTKN alrOpUTMOB HUIACHTU(UKAMK M HMX KOMIbIOTepHas peanusauus. [Ipumep
BBIUMCIUTEIBHOTO SKCIIEPUMEHTA.

THUIOBBIEC TEMBI JUIS TUCKYCCUU

MHTemekT ONMoI0ornueckKknx 00bEeKTOB

MopenupoBaHue HelpoHa
HckyccTBEeHHBIE HEUPOHHBIE CETH
OOy4eHne UCKYCCTBEHHOW HEHPOHHOM ceTu

Pon =

4.3 IIpoMe:KyTOYHAsI aTTeCTALMA 10 JMCUHUIIJIMHE TIPOBOAUTCS B (popMe 3ayera.

Bonpocsl 3auera

1. TlonsiTHEe UCKYCCTBEHHOTO MHTEJUIEKTA. Llenu co3aaHus HCKYCCTBEHHOT'O MHTEJUIEKTA.
OcHOBHBIE HAINpaBJIECHUsI B MOJEIMPOBAHUM CHUCTEM HCKYCCTBEHHOro MHTeiekra. Kparkas
HCTOPHS BOIIPOCA.

2. Kak ycTpoeH MHTEIJIeKT OHoNIorndeckux o0bekToB? Briciias HepBHas AATENbHOCTD
KUBBIX OpraHu3MoB. YueHune MBana [lerpoBuya [1aBmoBa o BbICHIEN HEPBHOM JIEATEIBHOCTH.
VYcioBHbIE U 0€3yCIOBHBIE Pe(ICKCHI.

3. Kak ycTpoeH WHTEIIEKT OHOJOTHYECKHMX OO0BEeKTOB? MexaHU3Mbl M OCHOBHBIC
ycioBHs 00pa30BaHUs YCIOBHBIX peduieKcoB. SIBIeHHs reHepalu3aiui U 0000IIeHus.

4. Kak ycTpoeH MHTEJUIEKT OMOJOTHYECKUX O0BEKTOB? 1- U 2-5 CUTHAJIbHBIE CHCTEMBbI
y *KUBOTHBIX. VIX MPUHLMIIBI AEUCTBUS U HAOJII01aeMble pe3yJIbTaThl.

5. Kak ycTtpoeH uHTemIeKT OMOJIOTHYECKUX OOBEKTOB? YCTPOMCTBO M MHOrooOpasue
HEPBHBIX KJ1€TOK. OCHOBHBIE ()YHKIIMU HEPBHBIX KIIETOK.




6. MonenupoBanue

HelipoHa Ha KoMmmblotepe. CTpykTypa MoOJenu HEHpoHa.

AxTuBanmoHHas QyHKIU HelpoHa. Bupl akTHBAIMOHHBIX (YHKIUH.

7. MopnenupoBaHue

HelipoHa Ha KoMmbloTepe. CTpyKTypa MOJENM HEWpoHa.

Cunanruyeckue cBsi3u. BIOOp K03 (UIIMEHTOB CHHAITUYECKHUX CBSI3EH.

8. HckyccTBeHHble HEHpOHHBIE ceTH. HeWpoHHBIE ceTH NpPSIMOro MU OOpPaTHOTO
pacrnpocTpaHEeHusl.

9. HckyccrBeHnnbie HelipoHHble ceTu. OcHoBHBIE cBoiicTBa MHC.

10. Anroputmbl OO0y4eHHUs MCKYCCTBEHHBIX HEHPOHHBIX ceTeil. MeTonbl HEeNTMHEHHOTO
IpOrpaMMUpPOBaHUs — Oe3rpaiueHTHbIC, TPAJAUEHTHBIX, MeToAbl MonTe-Kapiio.

11. Anroputmbl BBIOOpa CTPYKTYphl HCKYCCTBEHHOH HeiponHoil ceru. I[locraHoBKa
3a/1a4u 00y4YCeHHSI UCKYCCTBEHHOW HEHPOHHOM CETH.

12. OtpunarenpHas oOpaTHasl CBsI3b M MPUHIUI OOPATHOTO PACIPOCTPAHCHUS OIIUOKU
pu OOYYCHHH UCKYCCTBEHHON HEHPOHHOM CETH.

13. OOyuyeHHne MCKYCCTBEHHOM HEWPOHHOW CETH MO NPHHLUIAM «C y4uTelemM» U «0Oe3

YUUTCII.

14. Anroputmsl 00yuenus MHC Xe66a.
15. Heiiponnsie cetn Xenduiaaa 1 XeMMHUHTA.

Tunosele 3aaHus AJid 3a4€Ta
1.  OxapakrepusyiiTe CTPYKTypy, HUHTEeppeiic W (YHKIMOHAIHHBIE BO3MOKHOCTH
pOrpaMMbl MOJICIMPOBAHUS UCKYCCTBEHHBIX HelpoHHbIX cereit Neural Network Constructor
— NNC.
2. IlpuBeaute mpuMepsl UCIIOJIB30BAHMS ammapaTa MCKYCCTBEHHBIX HEMPOHHBIX ceTel
JUIsL pelleHMs] MpakThuyecKux 3anad. Ilepeumcnure ocobeHHOCTH pabOThl MCKYCCTBEHHBIX

HEUPOHHBIX CETEH.
3. Onummure METOIUKYy OOY4YeHHsS MCKYCCTBEHHBIX HEMPOHHBIX CeTell YMHOXKEHUIO
ymcen. [lepeunciure 0coOeHHOCTH pabOThI HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

4. Onuiure

MCETOJUKY

o6yquH5[ HCKYCCTBCHHBIX HeﬁpOHHBIX ceTei

IIPOrHO3MPOBAHUIO BpeMEHHBIX psioB. [lepeunciante 0cOOEHHOCTH pPabOThl MCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

5.  Onumwmre

METOJIUKY

oOyueHus HUCKYCCTBEHHBIX HEWPOHHBIX ceTen

IPOTHO3UPOBAHUIO MEPHOANYECKHX BPEMEHHBIX psisioB. Ilepeunciure 0ocoOeHHOCTH pabOThI
HCKYCCTBEHHBIX HEPOHHBIX CETEH.

4.4 lllxajia oneHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluu

3auer

OrueHka

Kommerenmn

Heckpunrtopsl (ypoOBHH) - OCHOBHBIE IPU3HAKH OCBOCHMS
(mokazaTenu JOCTH)KEHUS pe3yabTara)

(GauYTCHO»

OIIK-5

JleMOHCTpHpYyET BBICOKMH YpOBEHb 3HAHUW O COBPEMEHHOM
COCTOSTHUU UCCIICJIOBaHUI U pa3pabOTOK B 0OJIACTH CO3MAHUS U
MPOEKTUPOBAHUSA  AKCIEPTHBIX  CHUCTEM, JA€T  OIEHKY
pe3ynbTaTtaM HCCIEAOBaHUNM W Pa3pabOTOK, BBHIMOTHEHHBIX
JNPYTUMHU ~ CIEIUAJIUCTaMU W B JPYTUX  YUPEKICHUSX,
MPOCIEKUBAECT MEKAUCUUIUIMHAPHBIE CBA3U

OTBET MOCTPOEH JIOTUYHO, MAaTepUall U3JIaraeTcs 4eTKO, SICHO,
XOPOILIUM SI3bIKOM, ApTYMEHTHPOBAHO

I1K-6

CBOGOJIHO OPHUCHTHUPYCTCA B HAIIPABJICHUHU HUCCIICAOBAHUA B
007aCTH  HCIIOJIL30BaHUS MozeIeH MMOCTPOCHUA  CHUCTEM
HCKYCCTBCHHOI'O MHTCJJICKTA

B IIOJTHOM o0beMe BJIagccT HaBbIKaAMU MMPUMCHCHU A
IMPUHIMIIOB MATCMATHUYCCKOI'0 MOJICIUPOBAHUSA HpCﬂMCTHOﬁ
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obnactu

JleMOHCTpHpYeT 3HaHHE M TMOHUMAaHUE OCHOBHBIX IMPHUHIIMIIOB
MaTEeMaTHYECKOTO MOJICIIUPOBAHKUSI W METOAOB TPHUHSITHUS
peleHuit

OmnpenensieT OCHOBHBIC IIENIM, 3aJa4d, METOJbl HAayYHBIX
HCCIICIOBAHU I

CBoOomHO  OopHweHTHpyeTcss B HMH(GOPMAIIMOHHOM U
WUTIOCTPATHBHOM ~ Marepuasie  (IpUMephl M3  MPAKTHUKH,
TaOIHIBI, TPAPUKH U T.1.)

Ha Bompocsl oTBe4aeT Kparko, apryMEHTHPOBAHO, YBEPEHHO,
10 CYIIECTBY

«HC 3a4YTCHO»

OIIK-5

JemoHcTpupyer cnalOblii ypoBeHb 3HAHUH O COBPEMEHHOM
COCTOSTHUU UCCIIEJIOBaHUN U pa3pabOTOK B 00JIACTH CO3/1aHuUs U
MPOEKTUPOBAHUSA SKCIIEPTHBIX CUCTEM, HE MOXKET J1aTh OLIEHKY
pe3ynbTaTaM HCCIEAOBAHUNM W Pa3pabOTOK, BBIMOJIHEHHBIX
JPYTUMHU CIEHUAJUMCTAMU W B JPYTUX YUPEXKICHUSAX, HE
MIPOCIIEKUBAECT MEKIUCHUIIIMHAPHBIE CBSI3HU.

HeyBepeHHO ¥ JIOTMYECKM HEIOCIIENOBATEIbHO U3JIaracT
Marepuail.

[1K-6

He opueHTHpyeTcs B HANpaBICHUSIX HUCCIICIOBAaHUN B 001acTh
UCTIOJIB30BaHUSI MOJICJICH TIOCTPOCHUS CHCTEM MCKYCCTBEHHOTO
WHTEIJICKTA

He MoxeT mpoAaeMOHCTPHpPOBATh 3HAHME H IIOHUMaHHE
MIPUHIIMIIOB TTOCTPOSHUS CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA;
BUJIOB 0a3 JaHHBIX, KX OCOOCHHOCTSIX M CIIOCOOOB IMOCTPOCHUS
He opuentupyercs B WHGOPMAIMOHHOM WM WIJLTIOCTPATHBHOM
Marepuaie (IpUMepsl U3 MPAKTUKH, TAOIHIIbI, Tpa)HUKH U T.]1.)
HenpaBwiibHO OTBEYaeT Ha IOCTABJICHHBIE BOIMPOCHI WA
3aTPYIHSIETCS C OTBETOM

5. Y4eOoHo-MeToanuyeckoe U HHPOPMALMOHHOE 0O0ecnevyeHue TUCHHILIMHBI

5.1 OcHoBHasl JuTepaTypa

1. lopoxxannna E.W. Heiiponnsie cetu [DnekTpoHHBIH pecypc]: ydeOHoe
nocobue/ ['opoxxanmna E.MI.— DnektpoH. TekctoBble naHHble.— Camapa: I[loBomxckuit
TOCYJapCTBEHHBIN YHHBEPCUTET TeleKOMMYHHKanmi W uHpopmaruku, 2017.— 84 c.—
Pexxum noctyma: http://www.iprbookshop.ru/75391.html.

2. [TaBnoBa A.M. IHpopmanoHHbIE TEXHOJIOTHN: OCHOBHbIE MTOJIOKEHUS TEOPUN
UCKYCCTBEHHBIX HEHPOHHBIX ceTeil [DnekTpoHHbIH pecypc]: yueOHoe mocobue/ IlaBioBa
A.N.— DnekTpoH. TekcToBble naHHble.— HoBocubupck: HoBocuOupckuil rocynapcTBeHHbIN
VHHUBEPCUTET SKOHOMHUKM u ympaieHus «HUHX», 2017.— 191 c.— Pexum nocryna:
http://www.iprbookshop.ru/87110.html.

3. Coipeuxuii, I'.A. VCKycCTBEHHBIII HHTEIJIEKT M  OCHOBBI  TEOpUHU
WHTEJUICKTYaJIbHOTO YIPaBJICHUS : MpakTUKyM : B 3 dactax : [16+] / I'.A. Ceipenkuii ;
HoBocubupckuii rocyqapcTBeHHbBIM TeXHHUYeCKUWM yHHBepcuTeT. — HoBocubupck

HoBocubupckuii rocyiapcTBeHHbIN TeXxHU4Yeckuit yauBepeuteT, 2016. — Y. 2. HeilpocereBbie
cucteMsbl. ['eHeTnyeckuii anroput™. — 92 c. : ui., Tabn. — Pexxum gocrtymna: mo moJimucKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=576559

5.2  JlomoJIHUTEJbLHAN JJUTEpPAaTypa
1. Bapckuit A.b. McKycCTBEHHBIM MHTEIJIEKT U JIOTUUECKHE HEHUPOHHBIE CETH
[DnexTponHbIil pecypc]: ydueOHoe mocobue/ bapckuit A.b.— DNEKTPOH. TEKCTOBBIC


http://www.iprbookshop.ru/87110.html
https://biblioclub.ru/index.php?page=book&id=576559
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nannubie.—  Cankt-IletepOypr: Watepmenus, 2019.— 360 c.— Pexum pgocryna:
http://www.iprbookshop.ru/95270.html.

2. beccmepthbiii, M. A. CucremMbl HCKYCCTBEHHOTO HHTEIIEKTA : Yy4eOHOE
nocobwue st cpenHero npodeccuoHabHOro oopazosanus / U. A. beccmepTHbiil. — 2-¢ u3.,
uctp. u jgon. — Mocksa : M3narensctBo FOpaiit, 2020. — 157 c. — (Ilpodeccronansruoe

obpazoBanue). — ISBN 978-5-534-11361-7. — Tekct : anekrponusiii / 3b6C KOpaiT [caiir].
— URL.: https://urait.ru/bcode/45573.

3. Hosukos, O. A. CumMBOJIMYECKHI HMCKYCCTBEHHBII MHTEJJIEKT:
MaTeMaTHYeCKUEe OCHOBBI MPEICTABICHUS 3HAHWMU : ydeOHOe mmocoOue s By30B /
®. A. HoBukoB. — MockBa : W3nmatensctBo FOpaiit, 2020. — 278 c.— (Bsicmiee

obpazoBanue). — ISBN 978-5-534-00734-3. — Texkcr : anekrponnsii / DbC FHOpaiT [caiT].
— URL: https://urait.ru/bcode/451447 (nara obpamenus: 30.12.2020).

6. MaTepuanbHO-TeXHHYeCKOe o0ecneuyeHne JMCIUILIMHBI, IPOrPpaMMHOe olecrieyeHue,
npogdeccuoHaJbHbIEe 0a3bl JAHHBIX U HH(POPMAIIMOHHBbIE CIPABOYHbIE CUCTEMbI

Jlns nmpoBeneHuss 3aHATUN 0 AMCLUMILIMHE HEOOXOAMMO CIIEAYIOlee MaTrepHallbHO-
TEXHUYECKoe oOeclieueHue: CHelHalbHble [OMEUICHUS [UIsl TMPOBENEHUs  3aHATUI
JEKIMOHHOTO W CEMHHApCKOro THIMA, TIPYINIOBBIX M HWHIAUBUAYAIbHBIX KOHCYJIBTALIUM,
TEKYILETO KOHTPOJS U MPOMEXKYTOUHOM aTTecTalllH, MOMEUICHHs ISl CaMOCTOSTEIbHON
paboTHI.

CreuuanbHble TOMEIIEHUS YKOMIUIEKTOBAaHBI CIICIUATU3UPOBAHHON Mebenblo U
TEXHUYECKUMHU CpeACTBAaMH OOYYEHHs, CHYXAUMH Ui TPEACTaBICHUS y4eOHOU
uH(popMaI OOJBIION ayTUTOPHH.

Jns  mpoBedeHWsT — 3aHATHHA — JISKHMOHHOTO  THUMA  UCHONB3YIOTCS — HAOOpBI
JEMOHCTPAIIMOHHOTO  O00OpYIOBaHMs, OOECHEUMBAIOIIME TEMAaTUYeCKUe HIUTIOCTPALUU
(mpoexTop, HOYTOYK, SKpaH/ UHTEPAKTUBHAsS JOCKA).

[Tomemenus s caMOCTOSITENbHOM paboThl 00YYarOIIMXCsl OCHAIIEHbI KOMITbIOTEPHON
TEXHHUKOH ¢ BO3MOXHOCTBIO MOJKIIIOUeHUS K ceTu «VHTepHeT» u obecriedeHreM JOCTyna B
ANIEKTPOHHYIO UH(POPMAIIMOHHO-00pa30BaTeNIbHYIO Cpeay YHUBEPCUTETA.

DJleKTPOHHAsA HH(OPMAIMOHHO-00pa30BaTe/IbHAas cpeaa
http://moodle.tsutmb.ru
BSaHMOHeﬁCTBHe npenoaaBareiid U aClidpaHTa B MPOLECCE OCBOCHUSA OUCHUIIIIMHBI
OCYHICCTBIIACTCA nocpeaACTBOM MYJIBTHMC,[[HI}'IHBIX, THIICPTCKCTOBLIX, CCTCBLIX,
TEJIEeKOMMYHUKALMOHHBIX TEXHOJOTHH, HCIOJB3YEMBIX B 3JEKTPOHHOW HH(OPMalMOHHO-
0o0pa3oBaTeNbHON Cpejie YHUBEPCUTETA.

JInneH3noHHOe MporpaMMHoe odecredeHne:
Onepanuonnas cucrema Microsoft Windows 10 Home x64
Autodesk AutoCAD 2019
Autodesk Fusion360 2019
Autodesk Maya 2019
Adobe Photoshop CS3
Microsoft Office IIpodeccuonanbhsbrii mmoc 2007
Kaspersky Endpoint Security mis 6usneca — Cranmaptabeiii Russian Edition. 1500-
2499 Node 1 year Educational Renewal Licence
HNHpopMannoHHbIe CIPABOYHbIE CHCTeMbl M NpodeccuoHaJbHbIe 0a3bl JAHHBIX
(B TOM 4McIIe MeKAYHApOaHbIe pedepaTHBHBIC 0a3bl JaHHBIX HAYYHBIX H31aHUH):
1. DnektpoHHbli KaTajmor DynmamentanpHOW Oubmmorekn TIY — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnextponnas oubmmoreka TT'Y — URL: https://elibrary.tsutmb.ru
3. OBC «YHuBepcurerckas oudnamnoreka onnaita» - URL: http://www.biblioclub.ru
4. DBC «IPRbooks» - URL: http://www.iprbookshop.ru



http://www.iprbookshop.ru/95270.html
https://urait.ru/bcode/45573
http://moodle.tsutmb.ru/
http://lib.tsutmb.ru/
http://lib.tsutmb.ru/
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
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5. OBC «lOpaiit»: (BO u CIIO), Bxitouas kouiekuuto «Jlerenmapusie kauru» - URL:
WWW.urait.ru
6. Hayunas snexkrponnas 6udanoreka eLIBRARY.RU - URL.: http://elibrary.ru
7. TocynmapctBennass wuH(popmanuonHas cucremMa «HammoHanmpHast — 3IIeKTpOHHAS
oubmoteka» - URL: https://H30.pd
[pesunentckas 6udanoreka umenu b.H. Enpriuna - URL: http://www.prlib.ru
b/l u3narensctBa SpringerNature
— URL_: https://link.springer.com/
— URL: https://materials.springer.com/
— URL: https://zbmath.org/
— URL.: https://goo.gl/PdhJdo - BT Nano
10. BJI ScienceDirect - URL: https://www.sciencedirect.com/
11. BJ1 Scopus - URL.: http://www.scopus.com
12. BJ1 Web of Science

© ®

- URL:

WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&

SID

=Q1gfWXIiB25bAcrIBPM&preferencesSaved

13. ApxuB  Hay4yHbIX  KYpPHAJIOB  3apyOEKHBIX  HU3JaTENbCTB URL:
https://arch.neicon.ru

14.  CrnoBapu ABBYY Lingvo x3 EBpomeilickas Bepcuss — YCTaHOBJICHBI

crauronapso Ha [IK TT'Y


http://www.urait.ru/
http://elibrary.ru/
https://нэб.рф/
http://www.prlib.ru/
https://link.springer.com/
https://materials.springer.com/
https://zbmath.org/
https://goo.gl/PdhJdo
https://www.sciencedirect.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
https://arch.neicon.ru/

