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(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
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YpoBeHb BhICIIETO 0Opa30BaHUs
Maructparypa

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
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HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
OO0111as ¥ pyK/IafHas pU3nKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynvaa 51.B.1B.02.01.07 OcHOBBI BBIYMCIUTETBHON HEHPOOHUO/IOTUY OTHOCHUTCS K YaCTH,

dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

pasodenamu ¢usuKu,
HeobXoO0uMbIMU 04151
peuwleHuUst HayuHo-
UHHOBAYUOHHbIX
3a0au, u
npumeHsimb
pe3yabmamail
HAyUHbIX
uccnedos8aHull 8
UHHOBAYUOHHOU U
npoekmHotl
desime/sibHOCMU

enademb pasoeaamu PusuKu,
Heo6X00UMbIMU 0151 peuleHust
HAy4YHO-UHHOBAYUOHHbIX
3a0au, U npuMeHsimb
pe3ybmambl Hay4HbIX
uccnedosaHutl 8
UHHOBAYUOHHOUI U NPOEKMHOU

dessimenbHOCMU

coomgemcmayrowjux pazoenax
¢usuku, HeobX0OUMbIMU 05
peweHUst Hay4YHO-
UHHOBAYUOHHbIX 3a0au, u
NpuMeHsimb pe3yAbmambl
HAy4HbIX UCCNe008aHUll 8
UHHOBAYUOHHOUI U NPOEKMHOU
dessmenbHOCMU

Ymemb npumeHsimb nosnyueHHble
3HAHUS 8 UHHOBAYUOHHOL U
npoexkmHotli desimebHOCMU

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-2: CnocobeH IIK-2.1: JlemoHcmpayus IIK-2.1: 3aodauu
camocmosmenbHoO cnocobHocmu 3Hamb 6a308ble NpUHYUNDI Onpoc 3auém c oyenKoii:
aHAau3Uposamb, He | cqpocmosamenbHo KoduposaHus u 06pabomxu 3adauu
npedesamo aHanu3uposams, He uHpopmayuu 8 HelipoHHbIX
oyeHusamb u KoumposnbHble
opUeHMUpPOsAMDCA 6 npedessimo oyeHueams u cemsx mMo32d, OCHOBHble Mooenu gonpoce
nepedoebix opueHMuUpo8ambCs 8 HepeHbIX K1emoK, CUHANCo8 U
meopemuueckux nepeoosblx meopemu4ecKux HellpoHHbIx cemell, 6azoeble
KOHYenyusix u KOHYenyusix u 00CmudiceHusX | mooeau obyueHust HelpOHHbIX
00CMUICEHUSIX cospemMeHHOU u3uKu cemell
cospeMeHHOU u3uKu Ymemsb aHaausupogamb
aKmMueHOCMb HellpOHO8 U
HelipoHHbIX cemeli, co30asamb U
Hacmpaueams mooenu
obpabomku uHgopmayuu,
06yuamb HelipoHHble cemu 05
pewleHus npocmblx
8blUUCAUME/BHBIX 3a0ay
Bnademb Hasbikamu
MO0enupo8aHusi OUHAMUKU
omoesbHbIX HelPOHO8 U
HellpoHHbIX cemeli, 06yueHust
HelipoHHbIx cemell
IIK-3: Cnocoben IIK-3.1: JlemoHcmpayus IIK-3.1: 3aoauu
€60600HO 61ademb | cnocobHocmu c80600HO O6aadamp 3HaHUAMU 6 Onpoc

3auém c oyeHkoli:
3adauu
KoumponbHble
80NpOoChl




desimenbHOCMU

Bnademb Hasbikamu
npuMeHeHUsl pe3y/1bmamoe
HAy4HbIX Uccnedo8aHuli 8

UHHOBAYUOHHOU U NPOeKMHOU

3. CTpyKTypa U copepkKaHHue AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUIITUHBI

oyHasi
OO011as TPY/0EMKOCTD, 3.€. 2
Yacos 1o yue0HOMY IJIaHY 72
B TOM UHCJIe
ay/UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 16
- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThbI) 16
- KCP 1
caMocTosATe/IbHasA padoTa 39
IIpome)xyTouHasi aTTecTamis 0

3auéT C oLeHKOoMH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEeO0eHHO20 HA HUX Koauuecmed

axkaodemuuecKux udacos U 8uobl yuebHbIX 3aHamutl)

HaumeHoBaHMe pa3[iernoB U TeM JUCLATUIMHbBI Bcero B TOM 4HCJIe
Yyachbl
( ) KonrakrHas pabora (paboTa Bo
B3aUMO/IeHCTBHH C Tperio/jaBaTesneM), Yackl
13 HUX
3aHSTHS CamocTosTe/bHas
CeMHUHapCKOro paGora
3aHATUA THUIa 00yyaroLerocs,
JIEKIIMOHHOTO | (TIpakTHueckue | Bcero Yacel
THUMA 3aHsATHs/1abopa
TOpPHbIE
paboTsI), acsl

b b b ¢ b

0 0 s} 0 0
Tema 1. OcHOBbI HepobHoIOrUr 8 2 2 4 4
Tema 2. KogupoBanue uH$opMaly B HEHPOHHBIX CETSIX 9 2 2 4 5
Tema 3. V3Bneuenure uHdopMaluu U3 HEHPOHHOM aKTUBHOCTH 9 2 2 4 5
Tema 4. OcHOBBI TeOpHU UHGOPMALIIN 9 2 2 4 5
Tema 5. MopienpoBaHye JUHaMUKY HeIIDOHOB 9 2 2 4 5
Tema 6. MoziennpoBaHye CUHAICOB U HEMPOHHBIX CeTel 9 2 2 4 5
Tema 7. CHHanTAUeCKasl [I1IaCTUYHOCTD U 00yueHne 9 2 2 4 5
Tema 8. O6yueHue ¢ MOJKperIeHneM 9 2 2 4 5
ArTrecrarust 0




KCP 1 1

UTtoro 72 16 16 33 39

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1. OcHOBBI HelipoOHONIOTHH

Tewma 2. KogupoBanue nHbopMaliy B HEHPOHHBIX CETSIX
Tema 3. M3Bsieuenre nHGOpPMAaLMU U3 HEHPOHHOW aKTUBHOCTH
Tema 4. OcHOBBI TeOpUM UH(POPMAIUH

Tema 5. MozienpoBaHye IMHAMUKHA HEMPOHOB

Tewma 6. MozienpoBaHye CMHAIICOB U HEHPOHHBIX CeTel

Tema 7. CHHanTHUeCKasi TUVIACTUYHOCTh U 00yueHue

Tema 8. OOyueHHe C TIOJKperieHueM

4. YueOHO-MeToaNUYeCKOe o0ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUsAM [IJIs1 TEKYILEro KOHTPOJI U TPOMEXKYTOUHOM aTTeCTaldd M0 UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

a) OCHOBHasl IuTepaTypa:

Dayan, P., & Abbott, L. F. (2001). Theoretical Neuroscience : Computational and Mathematical
Modeling of Neural Systems. Cambridge, Mass: The MIT Press.

0) [oTIo/THUTE/IbHAS JTUTepaTypa:

Wxukesuu E.M. (2018) [InHamMmuueckrie CUCTeMbI B HelipoHayKe. ['eomeTpusi BO30YJUMOCTH U Mauey-
HOM aKTUBHOCTH. VI>keBCK: IHCTUTYT KOMITbIOTEPHBIX TEXHOJIOTHH.

B) nporpaMMHoe obecrieueHre ¥ VIHTepHeT-pecypchl (B COOTBETCTBUU C CO/I€P>KaHUEM JVCLIUTIIAHBI)

https://www.coursera.org/learn/computational-neuroscience

5. ®oHJA OLEHOYHBIX CPEJCTB //Ifi TeKYIero KOHTPOJIi YCIeBaeMOCTH U TPOMEeXYTOYHOM
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAHMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBbie 3ajaHusa (oLeHOUYHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
komnetennuu ITK-2:

1. YUTo Takoe BLIUMC/INTE/IbHAS HEHPOOHO/IOTUs?

OTtBeT:



2. Kakue ocHOBHbIE MO/Je/n HeﬁpOHOB HCIIOJIb3YIOTCA B BBIUMC/IUTE/TbHOM HeﬁpO6H0]’[OFHH?

OrtBeT:

3. Urto Takoe noTeHLMan JelCTBUS?

OrtgeT:

4. YUrto Takoe mpaBusio Xeb6a?

OrtseT:

5. UTo Takoe HelipOHHOE KOZMpOBaHue?

Otser:

6. Uto Takoe criaiikoBbie HelipoHHbIe ceTu (SNN)?

OrtBeT:

7. Ut0 Takoe mozesb X0 KKUHA- XaKC/InA?

OrtgeT:

8. Kak pabotaetr STDP (Spike-Timing-Dependent Plasticity)?

OrtseT:

9. Kakue Cy11eCTBYIOT METO/bl MOJe/IMPOBaHUs KPYITHBIX HeHPOHHBIX CeTelt?
Otser:

10. YTo Takoe «aTTpakKTOpPHbIe HEMPOHHBIE CETU»?

OrtBeT:

11. Yto Takoe 3HTponu LlleHHOHA ¥ KAKOB CMBIC/I 3TOM BEJTUYUHBI"?
OrtgeT:

12. Kakue CyI11eCTBYIOT OCHOBHbIE MOZIe/IM CUHAINITUYeCKOH I1J1JaCTUUHOCTHU?
OrtseT:

13. Yto Takoe MeTo/; 00paTHOr0 pacpOCTPAHEHUST OITUOKH?

Otser:

5.1.2 TunoBble 3afaHusa (oLeHOUHOe cpeAcTBO - Ompoc) AN OLEHKH
komneteniuu ITK-3:

chopMupoBaHHOCTH



1. Yro Takoe BeIYMCIUTE/EHAS HEMPOOUOMIOTHS?

OrtBeT:

2. Kakve oCHOBHBIE MO/ie/T HEHPOHOB UCTIO/B3YIOTCS B BLIUMCIUTETBHON HeHpoOroiorun?
OrtgeT:

3. UTo Takoe MOTeHI[Ha AeUCTBUSA?

Otser:

4. Yro Takoe npasuio Xebo6a?

Otser:

5. UTo Takoe HelipOHHOE KOAUpOBaHue?

OrtBeT:

6. Uto Takoe criaiikoBble HelipoHHbIe ceTu (SNN)?

OrtgeT:

7. Ut0 Takoe Mozesb X0 KKUHA- X aKC/InA?

Otser:

8. Kak pabotaet STDP (Spike-Timing-Dependent Plasticity)?

Otser:

9. Kakue cylijeCTBYIOT MeTO/Ibl MO/Ie/TMPOBaHMsI KDYTTHBIX HEMPOHHBIX CeTel?
OrtBeT:

10. YTo Takoe «aTTpaKTOpPHbIE HEPOHHBIE CETU»?

OrtgeT:

11. Yo Takoe sHTponus [IleHHOHA 1 KAaKOB CMBIC/I 3TOW BEJIMUMHBI"?
Otser:

12. Kakue CyIi[eCTBYIOT OCHOBHbIE MO/Ie/I CUHAINTHUeCKO# MIacCTUYHOCTH?
Otser:

13. Yto Takoe MeTo/; 00paTHOr0 PacpOCTPAHEHUS OITUOKH?

OrTBerT:



KpuTepun oneHuBanus (0LieHOUHOe cpeACcTBO - Ompoc)

OneHka Kpurepuu orjeHrBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOTOTOBKH.
[TposeMOHCTPUPOBaHbI BCe OCHOBHbIE yMeHMsl. PellleHb! BCce OCHOBHbIE 3a/lauyl.
BrInoHeHBI BCe 3a/laHust, B TIONTHOM 0ObeMe 6e3 HezjoueToB. [IpojeMOHCTPHPOBaH
TBOPYECKMI1 MOAX0/ K pellleHHI0 HeCTaHJapTHBIX 3a7au.

TIPEeBOCXOJHO

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOZIrOTOBKH, 6e3
o1bok. ITpoieMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHbIE
OT/IMYHO 3a/1au¥ C OT/Ie/IbHBIMU HECYII[eCTBeHHBIMU HeJJ0UeTaMH, BbITIO/THEHbI BCe 3a/laHusI B
MoJTHOM 00Bbeme. TTpoIeMOHCTPUPOBAHbBI HABLIKK TIPH PeIIeHUHA HeCTaHJapTHBIX
3ajau 6e3 OIIMOOK U HEZOUeTOB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OMOoK. [1po/ieMOHCTPUPOBaHbI BCe
OueHb XOpOLIO OCHOBHbIe YMeHUs1. PellieHbl BCe OCHOBHbIE 33/jauy. BeInosiHeHb! BCe 3a/iaHus], B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1leMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPH pellleHnH CTaHJapTHBIX 3aziau 6e3 oIMOoK ¥ HeJIOUeTOB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1iieHo HeCKOJIbKO HerpyObIx ombokK. [IposeMOHCTpHpPOBaHbI BCe OCHOBHbIE
XOPpOLIIO0 yMeHus1. PeieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHU ommbKamu. BeITTo/iHeHbI Bce
3aJjaHus, B TIOJTHOM 00BeMe, HO HeKOTOphIe C HefloueTaMu. [IpoieMOHCTPUPOBaHEI
6a30Bble HaBBIKY TPU PeIlleHWH CTaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeJJ0UeTaMH.

MuHUMATBEHO 0MYCTUMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
obku. [TpoieMOHCTPUPOBAHBI OCHOBHBIE YMeHWUsI. PellleHbl TUTIOBbIE 3alauk C
YA0BIETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIOTHEHBI BCe 33/1aHUsI HO He B TIOTHOM OOBbeMe.
VimeeTcst MUHUMAbHBIA HaOOP HAaBBIKOB [I/IsI PELleHus CTaHJapTHBIX 3aay C
HEKOTOPBIMH HeJJ0OUeTaMHU.

YpoBeHb 3HaHWI HIXKe MUHHMMA/BHBIX TpeboBaHuii. Vimenu mecTo rpyOble
ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJay He MPOJeMOHCTPUPOBAHbI OCHOBHbIE

HEY/IOB/IETBOPUTE/THHO
ymenus. Vimenmu Mecto rpyosie oribku. IIpy peliieHuM CTaHZAPTHBIX 3a/a4u He
MPO/IEMOHCTPUPOBAHbI 0a30Bbie HaBLIKU. IMenn MecTo rpyObie OIIMOKH.
OTCyTCTBHE 3HaHUM TEOPeTUUECKOT0 MaTepraa. HeBo3MOXKHOCTh OI|eHUTh
TOJTHOTY 3HAHUWM BCJ/IEICTBHE OTKa3a oOyuarolrierocst ot oteera. OTCyTCTBHE

H10X0 MUHMMAJ/TbHBIX YMeHul . HeBO3MOKHOCTD OLIEHUTh HAJTMUHe YMEHUH BCIIe[ICTBHE

OTKa3d o6yqa}omeroc51 OT OTBeTAd. OTCYTCTBI/IE BJ/IaI€HHA MaTepHaIOM.
HeB03MOXXHOCTB OLIEHWThb HA/IMUKe HaBBIKOB BC/IeJCTBHE OTKd3d o6yqa}0Lqeroc;1 oT
OTBeTd.

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE ITPH MPOMeXyTOYHOMH
arrecTanyu

IIIkasa oueHBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHimu [1K-2

1. OmnMcaTenibHble, MEXaHUCTUUYECKHE U UHTEePIIPeTUPYIOLNe MOell HeMPOHHBIX ceTel
2. HepeHble kiieTkd. CHHaNTHYeCKWe COeJUHEHNS Y X OCHOBHBIE CBOMCTBA

3. OCHOBHBbIE CTPYKTYPhI MO3Ta UeJIOBeKa U UX (PyHKIIUH

4. OCHOBHBIE METOJVIKU 3alIMCH aKTUBHOCTU MO3ra

5. BasoBble Mogen KoAMpoBaHust MHGOPMay B HeHPOHHBIX CeTSIX

6. MojenvpoBaHue BapraOWIbHONM aKTHBHOCTH HEMPOHHBIX CeTel

7. OCHOBBI TeOPHUH [IeTEKTUPOBAHUSI CUTHAJIOB U AeKOJUPOBaHe HeMPOHHON aKTUBHOCTH
8. [MonynauuoHHOe KogvpoBaHue U bailecoBcKasi OlleHKa pelleHust

9. ndopmarus, B3auMHasi THpOpMaLysi ¥ SHTPOTUS

10. ba3oBble IPUHLIMITEI HEMPOHHOTO KOJWPOBaHUS HH(POPMAaLIUX

11. Mogenu HelipoHa ThNa X0/)KKHMHa-XaKC/IH

12. YmipoiileHHbIe MO/ie/T HEMPOHOB

13. Mogeny cuHanTU4eCKUX CoeUHEeHUM

14. HelipoHHble CeTH NpsSIMOTO PacrpoCTPaHeHUsI U peKyppeHTHbIe CeTH



15

16

17

18

. CvHanTHuecKast jacTUUYHOCTb, TIpaBuIo Xeb0a 1 craTucTUUeckoe 00ydyeHue
. TIpyHLMIIBI TIPeiCKa3bIBakOILEro (MpeJUKTUBHOTO0) KOJUPOBAHHS
. Knaccugukanus u obyueHue ¢ yuutenem

. OGyuenwue c MogKperieHueM

5.3.2 TumnoBbie 3afiaHusA (oieHOUHOe cpeAcTBO - KOHTpO/bHBIE BOMPOCHI) AJSA
chopmupoBaHHocTH KommnereHnuu [1K-3

1.

10

11.

12.

13.

14.

15.

16.

17.

18

OHI/IC&TEJ’[LHLIQ, MEXdHUCTUYECKHE U MHTEPIIPDETUDYIOLHE MOJE/ TN HEﬁpOHHLIX cereit

. HepBHble kneTku. CHHaNTHYeCcKue COeJUHeHMs U UX OCHOBHbIE CBOMCTBa

. OCHOBHBIE CTPYKTYPbI MO3ra uesioBeka U UX QyHKIUN

. OCHOBHBIE METOUKH 3allMCU aKTUBHOCTU MO3ra

. ba3zoBble Mozieny KoupoBaHus MH(GOPMAaLIMU B HEMPOHHBIX CETSX

. MozienvpoBaHie BapuabUIbHOM aKTUBHOCTH HEHPOHHBIX CETeH

. OCHOBBI TEOpUH [eTeKTHPOBaHUSI CUTHAJIOB U [|eKOJMPOBaHNe HePOHHOW aKTUBHOCTH
. MonynsitiionHoe KogvpoBaHue v baliecoBckasi OljeHKa pellieHust

. Iadopmaryst, B3aumHast nHGopMaLys U SHTPOITHUS

. BazoBrie MpUHIUIIBI HEHPOHHOTO KOJUPOBaHKWs HH(OpMaIin

Mogenu HelipoHa TUTa XOKKUHA- X aKC/IA

YripolljeHHbIe MO/iesid HelipOHOB

Mogies CHHANTHUECKUX COeTuHeHNH

HelipoHHbIe ceTH MpsIMOTo PaclpoCTPaHeHUsI U peKYPPeHTHBIe CeTH
CuHarTiueckasi aacTUYHOCTb, TIpaBuio Xeb0a u craTucTueckoe ooyueHne
TTpUHIWITET TIPeZICKA3bIBAOIETO (TIPEAVKTUBHOT0) KO/IMPOBAHUS
Knaccudukauus v obyueHue ¢ yuutenem

. OGyuenwe c MogKperieHueM

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)

OLIeHKH



OrjeHKa

Kpurepuru orjeHUBaHUS

TIPEBOCXOHO

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TT0TOTOBKH.
[IposeMOHCTPHPOBaHBI BCe OCHOBHBIE YMeHMUs. PellleHbl Bce OCHOBHBIE 3a[auyl.
BrinonHeHsI Bce 3a/laHusl, B IONHOM 06beMe Ge3 HefjoueToB. [IposeMOHCTpHpOBaH
TBOPYECKMI1 MTOAXO0/| K PellIeHHI0 HeCTaHJapTHBIX 3a7au.

OT/IMYHO

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOrPAMMe TIOATOTOBKH, 6e3
oibok. ITpo/1eMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHSI, PeIlIeHbl BCeé OCHOBHbIE
3a/lau¥ C OT/Ie/IbHBIMU HECYIL|eCTBeHHbIMU He/J0UeTaMH, BbITIOJTHEHbI BCe 3a/laHus B
MoJTHOM 00BbeMe. TTpo/IeMOHCTPUPOBAHBI HABLIKK TIPH PEIIEHUH HeCTaH/[apTHBIX
3a7au Oe3 oImMOOK ¥ HeJIOUETOB.

OUeHb XOPOIII0

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homy1ieHo HeCKOJTbKO HeCyIeCTBeHHBIX OIIMOO0K. [Tpo/1eMOHCTPUPOBaHbI BCe
OCHOBHbIe YMeHUsl. PellleHbI BCe OCHOBHbIe 33/jau. BuInoHeHb! Bee 3a/iaHus, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HefloueTaMu. [Ipo/ileMOHCTPUPOBaHbI Oa30BbIe
HaBbIKM TIPY pellleHUH CTaHJapTHBIX 3a/lau 6e3 oIMO0K 1 HeZloueToB.

XOPpOLII0

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
omy1iieHo HeCKOJIbKO HerpyObix omboK. ITpo1eMOHCTPUPOBaHbI BCe OCHOBHbBIE
yMeHus1. PellieHbI Bce OCHOBHBIE 33/lauy C HerpyObiMy ommbkamu. BeirosiHeHb! Bce
3ajiaHvisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1leMOHCTPUPOBaHbI
6a30Bble HaBBIKY MPU PellleHNH CTaHZAAPTHBIX 3a/jau C HEKOTOPbIMU HeJloueTaMH.

YZI0B/IETBOPUTE/ILHO

MuHUMaNBHO JOTYCTHMBIN YPOBEHb 3HaHHUM. [I0MyIeHO MHOTO HerpyObIx
ommmbku. I1po/ieMOHCTPHUPOBaHb! OCHOBHBIE YMeHUsI. PellleHbI TUIIOBBIE 3a/jau C
HerpyObIMU OIIMOKaMH. BrINoTHEHBI BCe 33/1aHKsI HO He B TIOTHOM oObeMe.
MMeeTcsi MUHUMAJTbHBIN HAaOOpP HAaBBIKOB /IJIs PeLleHHst CTaHJapTHBIX 3aay C
HEKOTOPbIMH He/loueTaMH.

Hey/I0B/IeTBOPUTE/ILHO

YpoBeHb 3HaHUI HIKe MUHUMa/IbHBIX TpeOoBaHui. iMenu MecTo rpyObie
omr6bku. I1py pellieHNM CTaHAAPTHBIX 3aJa4 He MPO/ieMOHCTPUPOBAHbI OCHOBHbIE
ymenusi. Vimenu MecTo rpy6bie oimmOku. I1pu pemieHrn CTaHAAPTHBIX 3a/au He
MPO/IEMOHCTPUPOBAHBI Oa30BbIe HaBLIKU. IMenn MecTo rpyObie OMIMOKH.

I1JI0OXO

OTcyTcTBME 3HaHUM TeOpeTHUecKoro Marepuana. HeBo3MOXXHOCTE OLIeHUTb
TIOJTHOTY 3HAHUWM BCJ/I/ICTBHE OTKa3a oOyuarolrierocs ot oteeta. OTCyTCTBHE
MUHMMaJbHBIX yMeHul . HeBO3MO)XHOCTD OLIeHUTh HaJIMuMe yMeHUH BCiie[CTBHe
oTKa3a obyyatorerocsi ot orBeta. OTCyTCTBUE BJIaJIeHHs] MaTepHaoM.
HeB03MO>KHOCTB OLIeHUTh Ha/llMure HaBbIKOB BCJIE/ICTBHE OTKasa 00yvarollerocst ot
OTBeTa.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TuTeparypa:




1. HelipoHHble ceTH, TeHeTUYeCKHe aJrTOPUTMbI U HeueTKue cucteMsl / PyTkoBckas ., [Tunrabckuil M.,
PyTtkoBckutii JI. - Mockga : ['opsiuasi nunusi - Teniekom, 2012., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=646138&idb=0.

2. bapckuii A. b. VIcKyCcCTBeHHBIN MHTE/IEKT U JIOTUYeCKre HeMPOHHbIe CeTU : Kypc ekl / bapckuii
A. B. - Cankr-Ilerepbypr : InTepmenus, 2019. - 360 c. - Kuura u3 kosutekiyu VIHTepMe1us -
Nudopmaruka. - ISBN 978-5-4383-0155-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=880301&idb=0.

3. beno3epoga I'. 1. HeueTkasi lorvika v HelipoHHbIe ceTH. YacTh I : YueOGHoe mocobue. Y. 1. HeueTkas
noruka u HelipoHHsble cetd. Yacts I / benoseposa I'. 1., CkygueB 1. M., KonoHosa 3. A. - JIurmneLk :
Jlumetkuii T'TTY, 2017. - 64 c. - Bubsmorp.: [0CTyMHa B KapTOuKe KHUTH, Ha caiite 3BC Jlanb. - Knura
n3 Kostektmu Jlunenkuu I'TTY - Martemaruka. - ISBN 978-5-88526-875-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=719668&idb=0.

4. Bynaes M. I1. HelipoHHbIe ceTu Jjjis1 ajaliTUBHON 00pabOTKY [JaHHBIX : yueOHOe rmocobue / BynaeB M.
I1., KabanoB A. H., Mapkoga U. C. - Psizanb : PI'PTY, 2012. - 64 c. - bubsmorp.: AocTynHa B KApTOUKe
KHUrHY, Ha caiite BC Jlanb. - Knura u3 konnekuuu PI'PTY - NHdopmaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=752682&idb=0.

5. KysneuoB B. I1. HelipoHHbIe ceTu: MpakTHYeCKuil Kypc : yuebHoe nocobue / Ky3neros B. II. -
Psizanb : PI'PTY, 2014. - 72 c. - bubauorp.: AocTynHa B KapTouke KHUTH, Ha caiiTe DbC Jlanb. - Knura
u3 kouiekiyu PI'PTY - UudopMmartuka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=752643&idb=0.

6. Jlornueckue HeripoHHble ceTH / bapckuii A.b. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662941&idb=0.

7. HeiipoHHble ceTu: ocHOBbI Teopud / "anymikuH A.U. - Mocksa : I'opsiuast tvHus - Tenekom, 2012,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=646044&idb=0.

8. PoctogiieB B. C. VckyccTBeHHBIe HEMPOHHBIE CeTH : yueOHUK AJist By30B / PoctoBiieB B. C. - 4-e u3f.,
ctep. - CankT-Iletepbypr : JlaHb, 2024. - 216 c. - Kaura u3 koiekiyu Jlanb - HpopmaTuka. - ISBN
978-5-507-47362-5., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=886351&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Leonardo De Marchi. Hands-On Neural Networks : Learn How to Build and Train Your First Neural
Network Model Using Python. - Packt Publishing, 2019. - 1 online resource. - ISBN 9781788999885. -
ISBN 9781788992596. - TeKcT : 3/IeKTPOHHBIH., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=854230&idb=0.

[TporpammMHoe obecrieueHre U VIHTepHET-pecypchl (B COOTBETCTBUM C COZIEP>KaHUEM JTUCLIATITUHEI):
https://www.coursera.org/learn/computational-neuroscience

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MOY 1)

YueOHble ayIUTOPUM [I/is TIPOBEJIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHON
MPOrpaMMOM, OCHaIl|eHbl MYJIbTUMEJUHHBIM 000py/j0BaHHEM (TPOEKTOP, 3KPaH), TeXHUUECKUMH
cpeficTBaMu 00yUeHHs, KOMITbIOTEpaMH.

[MomereHyst 7SI CaMOCTOSITeNIbHOM paboThl 00YUarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TIOUeHUsT K ceTh "HTepHeT" U obecriedyeHbl [JOCTYIIOM B 37€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/IbHYIO CpPesy.



[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO 1o HarpaBiIeHHUO
noarotoBky/crieripanbHoCcTH 03.04.02 - dusuka.

ABtop(b1): KnubbiioB Biagumup BukTopoBuy, 10KTOP (PM3UKO-MaTeMaTUUeCKUX HayK.
3aBenytomuii kadeapoii: BukropoB Muxaun EBreHbeBud, KaHAuaaT GHU3UKO-MaTeMaTUUeCKHUX HayK.

[Tporpamma ofobpeHa Ha 3acefjaHuy MeToAnueckoi komuccru ot 31.01.2025, mpotokos Ne 2.
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