degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

0 TUCHUILINHE: Heitpomaremaruka
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOArOTOBKHU: PannorexHuKka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa NHTEIEKTyaIbHBIX HH()OPMAIIMOHHBIX CHCTEM U TEXHOJIOTUN

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrasuin: J.B. [TaHTIOXHH, aCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl HHTEUIEKTYalbHBIX HHPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA
13.04.2020



AHHOTANMA
JluciumuiiHa CTaBUT CBOEW IENbI0 O3HAKOMHUTH CTYICHTOB C 0a30BBIMH MaTEMaTHYCCKUMU 3aJladaMu,
pellaeMbIMU UCKYCCTBEHHBIMH HEWPOHHBIMH CETSIMH, M YDIYOUTh 3HaHUS 00 apXUTEKType U cIlocobax
oOyueHust HeHpOHHBIX ceTeil. PaccMarpuBaroTCs 3a/1auu: anmpoOKCUMAITUS U AKCTPANONAnus (pyHKIIUH MHOTHAX
MEepPEeMEHHBIX, KiIacCU(UKAIMsI W KJIacTepu3alusl JaHHBIX, pEIICHUS JHHEWHBIX W  HEJTMHEWHBIX
anreOpanyeckux U nudpepeHuanbHBIX YpaBHEHUH | JIp.

[IpakTuyeckue 3aHATHSA TPOXONAT B Matmnad.
1. leau u 3apauu

eap AUCUMNIMHBI
* BBEJICHHC B HEHPOMATEeMaTHKY,
* OCBOCHHE COBPEMEHHBIX ITOIXOI0B U METOAOB PEIICHUS MaTEeMAaTHYECKHUX 3aJ]lad C UCIOIh30BAaHUEM
HEUPOHHBIX CETEH;
* OCBOCHHE MEXaHU3MOB IIEJICTIONIaraHusl, BRIOOpA ¥ MOJITOTOBKU JaHHBIX U TIOCTPOCHUS AJITOPUTMOB
pelIeHns] MaTeMaTHYeCKIX 3aJ1ad C UCTIOIh30BAaHUEM HEUPOHHBIX CETEeH;
* (dopMupoBaHME KOMIUICKCHBIX 3HaHWH U pa3BuTHe 0a30BBIX TEOPETHKO-TIPAKTHYECKUX
MPEICTaBICHUI 0 METOMaX HACTPOWKH CTPYKTYpPhl M TMapaMeTpOB HEHPOHHBIX CETeH IS PEIICHUS
MaTeMaTUYECKUX 3a7a4;
* MpHOOpPETCHHWE HABBHIKOB aHAM3a NPUMEHUMOCTH HEHPOCETEBOrO IOJIXOJa M CPaBHEHUE €ro
3(h(HEKTUBHOCTH CO CTaHAPTHBIMH KIACCHUECKUMH METO/IaMH PEIIEHUST MaTeMaTHIeCKUX 3a/1a4;

* (hopMUPOBaHUE MPAKTUYCCKUX HABHIKOB NMPUMEHEHUS W3YYCHHBIX METOIOB M CIIOCOOOB pEIICHUS
MaTeMaTU4YeCKUX 3a7ad C UCI0JIb30BAHUEM HEUPOHHBIX CETEM.

3agaum AU COMIIHHBI
* OCBOCHHME CTYIECHTAMM [OAXOIOB, METOJOB M MOJEIEH HEUPOHHBIX CETEH I PpELICHHS
MaTeMaTH4YeCKHX 3a7ay;

° HpI/I06peT€HI/Ie MNPAKTUICCKUX HABBIKOB TIPUMCHCHUS HeﬁpOHHBIX ceTed A peuicHu-d
MAaTEeMaTU4YCCKUX 3a1a4 B YCIIOBHUAX MHOT'OMEPHOCTU JAHHBIX, HAJITUIUHN OIIMOOK M IIyMOB;

* @puoOpeTeHre YMEHHsSI HHTEPIPETHPOBATh IONYYCHHBIE PE3YIbTaTbl AJISl MOCTPOCHHUS IIJIAHOB
HKCTIEPUMEHTAIbHBIX HCCIEI0OBaHUH U BBIOOpA ONTHUMAJbHBIX IApaMeTPOB HEHPOHHBIX CeTel Ui
peIIeHNs] MaTEMaTHYECKUX 3a/1ad.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

npodecCuoHaTbHON e TENHHOCTH

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccuoHABHOM eI TeTbHOCTH

ARaumnR ey sxvaxrwrrra masrrrrerraarsate vx L rerees \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu
[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOILICHHS UCIIOIb3YEMBIX MMOHITUN U MOJeNen

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATh!
* COBpEMEHHbIE POOJIEMBbI HEHPOMaTEeMaTHKH;
* 0a30BBIC MOAXO/bI, METOJBI U MOJEIH HEWPOHHBIX CETEH, MO3BOJIIONINE PElIaTh MaTeMaTHYSCKUE
3aj1a4u;
* OCHOBHBIC METO/IbI PEILICHHSI MATEMAaTUIECKHX 33/1a4 C HCIOIb30BaHUEM HEHPOHHBIX CETEH;
* TEOpETHYECKHE M MPAKTUYECKHE ACHEKThl MOAXOJa AJIS aHalu3a Pa3IMYHBIX Mojeseil HeMpOHHBIX
ceTed, HACTPOMKM WX CTPYKTYpPbl M ITapaMeTpOB, B YACTHOCTH C ITIOMOINBI0 METOAa OOpaTHOro
pacmnpocTpaHeHus OLTHOKH.

YMETh:
* TI0JIb30BAaThCS CBOMMH 3HAHUSIMHU Ul pelieHUs (pyHIaMEHTaIbHbBIX U NMPHUKIAJHBIX MaTeMaTHIECKUX
3a1a4, B TOM 4YHCJIE aNNpPOKCHMAIMH, KIaCCH(PUKAIMK, OKCTPANOJSAIUH JaHHBIX, PEUICHUS
T QepeHIanbHbIX YpaBHEHU;
* JieNaTh KOPPEKTHBIC BBIBOJBI M3 COIOCTABJICHUS PE3YJBTAaTOB TEOPETUYECKOTO M KOMITBIOTEPHOTO
MOJIETTHPOBAHUS (IKCIIEPUMEHTA);
* IPOM3BOIUTH YHCIICHHBIE OIEHKU d()(DEKTHBHOCTHU PEILICHHS 33/1a9H;
* OCBaMBaTh HOBBIC NIPEIMETHBIE 00JIACTH, TEOPETUUECKUE MTOJXO/IbI U SKCIIEPUMEHTAIbHbIE METOUKH;
* IUIAHUPOBATh YMCIICHHBIH YKCIICPUMEHT M COCTABIISTH TUIAH SKCIIEPHUMEHTA;
* 3((heKTUBHO HCIIOIB30BaTh WHGPOPMAIMOHHBIE TEXHOJOTMM M KOMIBIOTEPHYIO TEXHHKY IS
TOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTaTOB.
* CTPOMTH COBPEMEHHbIE INpPHKJIAJHbIE HEWPOCETEBbIC AJITOPUTMBI AJS PEIICHUS MaTeMaTHYeCKUX
3ajad.

BIIAJICTh!

* IPUKJIAJHBIM aIlllapaToM HEHPOHHBIX CETEH U HeMpOMaTeMaTHKH;

* HaBBIKAMH OCBOCHUS O0JBIIOT0 00beMa HHPOPMAIINH;

* HaBbIKAMH CaMOCTOSATEIBHOM paboThI;

* KyJIbTYpOH OCTAaHOBKU U MOZICIIMPOBAHUS 3a/1a4;

* HaBbIKAMH I'PaMOTHOH 00paOOTKU PEe3yJabTaTOB AKCIIEPHUMEHTA M COIMOCTABICHUSI C TEOPETHYECKUMHU
TAHHBIMH;

* [IPaKTUKOW MCCIICIOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKJIATHBIX 3a/a4;

* METOJAMH PELICHUS IIMPOKOTO CHEKTpa COBPEMEHHBIX MAaTEMaTHYECKUX 3a/ad C HMCIIOIb30BaHHEM
HEUPOCETEBBIX TEXHOJIOTUM.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs

pabora

1 BBenenune B HelipoMareMaTHKy 10 5 15

2 HeiipocereBas annpokcumanust GpyHKIHiA 10 5 15

3 HeiipoceteBast skcrpanonsauust QyHKUAN 10 5 15

(mporuo3upoBaHue)




4 Pewenne cucreM JIMHEHWHBIX ypaBHEHUUH 10 5 15
C TIOMOILIBIO HEMPOHHOM CETH
Pemenue nudepeHIanTbHbIX

5 YpaBHEHH B YacCTHBIX MPOU3BOAHBIX C 10 5 15
MOMOILbIO HEUPOHHOU CETH

6 [Ipoune 3amaun HeipoMaTeMaTHKH 10 5 15

Nroro yacos 60 30 90

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. Beenenue B HelipoMareMaTuKy

Crpykrypsl HeiiponHsix cereit (HC). AnropuTmbl HacTpoWKH HEHpPOHHBIX ceTeil. ANTopuTM
OOpaTHOTO paclpOCTPAaHEHUS! OIMIMOKH. AJTOPHUTM T'PAaJUEHTHOTO CITyCKa, €ro MOIU(HKALUH.
Kputepun ocranoBa Hactpoiiku. OnnaiiH n oddumaiin oOyueHue. Buapl 0Oydarommx MHOMXKECTB.
[Honsarue o miane sxkcnepuMeHToB. 3HaKoMcTBO ¢ MATJIAB Neural Network Toolbox.

2. HeiipoceteBas annpoxkcuManusi QpyHKIHHA

[Monstne ammpokcumanmu ¢yHknud. MHTeprnonsuus u skctpanoisiuus. Ctpykrypsl HC  mnst
annpoxkcumanuu. Ilogroroska oOydaromero MHOXecTBa. [loAroToBKka TECTOBOIO MHOXECTBA.
[Tapamerpsr MeTtomoB ammpokcuMaruu. CocTaBieHHME TIIJIaHAa OSKCIEpHUMEHTa 10  BBIOOpPY
ONTUMAJIBHBIX MapaMeTpoB. Pa3paboTka mporpamMMbl HEHpoceTeBO anmpokcuManuu (yHKLIUN
(BKJrOUast COOCTBEHHOPYYHO 3alpoOrpaMMHUPOBAHHBINA aJTOPUTM OOPAaTHOTO PAaCHpPOCTPAHEHUS
ommn6Okn). [IpoBenenne sxcniepumenta. OrieHka pe3ynpraroB. JlooOyuenue, nmepeoOydeHue.

3. HeiipocereBas sxcTpanossanus GyHKUUH (TPOrHO3UPOBAHHE)

[lonsarue sxcrpanonsauuu ¢yHkunid. Buasl sxcrpanomsauuu. Crpykrypel HC ans skcrpanonsuuu.
CnocoObl 1oAroTOBKM oOyuatromero MHoxecrtBa. [loarotroBka TectoBoro MHoecTBa. Ilapamerpsl
MeToioB 3KcTpamoysitui. CocTaBieHHWEe IUIaHa SKCIEpPUMEHTa 10 BBIOOPY ONTHUMAJIbHBIX
napaMeTpoB. Pa3paboTka mnporpammbl HeipocereBoil dkcTpanoisiuu (GyHKnud. I[IpoBenenue
skcniepuMenTa. OueHKa pe3yJabTaToB.

Cemecrtp: 8 (Becennuit)
4. Pemienue cucTeM JMHENHBIX YPaBHEHHH € TOMOLIBIO HEHPOHHOU CETH

[Monstue o cucremax nuHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY). Crnoco6sl pemenust CJIAY
Ha HEUPOHHBIX CeTsIX. B3auMocBs3b ¢ urepannonabiMu MeTogamu pereHus CJIAY. Crpykrypst HC
it pemieanss CJIAY. CnocoObl MOArOTOBKM 00ydaromiero MHoecTBa. [1oaroroBka TecTOBOTO
MHoxecTBa. [lapamerprr meTonoB pemenust CJIAY. CocraBieHnue miaHa SKCIIEPUMEHTa 1O BbIOOpY
ONITUMAIILHBIX TTapameTpoB. Pa3paborka nporpammel pemenust CJIAY ¢ moMoinkio HeHpOHHOI ceTH.
[IpoBenenne skcrepuMenTa. OueHKa pe3yibTaroB. [loHSATHE O HENMHEHHBIX anreOpandecKux
YpaBHEHUSX, PyHKIMOHAIBHBIX YPAaBHEHUSIX, MHTETPAIbHBIX U AN GEepeHINAIBHBIX YPAaBHEHUSX.

5. Pemenune nuddepeHnuanbHbiX YpaBHEHUH B YACTHBIX MPOU3BOAHBIX C IIOMOIIBIO HEHPOHHOH ceTn



[lonarue o muddepeHINaNBHBIX ypaBHEHHSIX B YacTHBIX Mpou3BonHbix (UYAY). I'panuunsie u
HauanbHble ycioBus. CriocoOwl pemenns YJY Ha HeliponHbix ceTsix. Ctpykrypsl HC mist pemenust
YJIY. Momudukanus QysaknuoHana omwuOku. CrocoObl MOATOTOBKH 00yYaromero MHOXECTBa.
[TonroroBka TecroBoro mHoxecTBa. [lapamerpsr meromoB pemenus YUJ{Y. CocraBienue miana
SKCIIEPUMEHTa 10 BBHIOOPY ONTHMANbHBIX mapaMeTpoB. Paspaborka mporpammsel pemenus Y1V c
MOMOIIIbI0 HelipoHHOM ceTu. [IpoBeaenue sxkcrepumenTa. OLeHKa pe3yiIbTaToB.

6. IIpoune 3amaun HepoMaTeMaTUKH

HeiipocereBple MeTOABL:

- cxarust nHpopMaIumy;

- KOJUPOBaHUS HHPOPMAIINY;

- pacrio3HaBaHus 00pa30B;

- 00paboTKa CUTHAJIOB;

- MOZICTIMPOBAHHUE CUCTEM.

[onsitue o neitpoxommnerorepax. GPU, FPGA, DSP, mempuctops!.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Heitponnsie cetu : monHbii Kypc = Neural Networks. A Comprehensive Foundation, [yue6Hoe
nocobue] /Caiimon XaiikuH ; [mepeBoa ¢ anmuiickoro]. Cankr-IletepOypr, Ananexruka, 2019

2. Heiiponnsle cetu Ha nepconaiabHoM kommbtotepe [Texcr]/A. H. T'op6ans, . A. Poccues,
-HoBocubupck, Hayxka, 1996

JlononHuTEIbHAS IUTEPATypa
1. Heitpoundopmaruka [Texcr]/Poc. akaa. Hayk , -HoBocubupck, Hayka, 1998

2. ®@. Yoccepmen. HelipokoMnbroTEpHas TEXHUKA: TEOPHs U ITpakThka. M. Mup - 1992.

3. A.H.T'op6ans, B.JI.lynun-bapkosckwuii, A.H.Kupnun u ap. Heliponndopmaruka. - HoBocubupck:
Hayxka. Cubupckoe npennpusitue PAH, 1998. - 296¢.

4. TapxoB [I.A. Heliponnsie cetn. Mogenu u anroputmsl — M3narensctBo: Paguorexnnka, 2005 1.

5. Komaproa JI.I., MakcumoB A.B. Heipoxomnerorepsl. Uznanue 2 — M3narensctso: MI'TY um.
baymana, 2004 1.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru/ - anexTponnas 6ubnmorexka Ousrexa

http://www.edu.ru - ¢penepanbubiii nopran «Poccuiickoe o6pazoBaHue».
http://benran.ru - 6GubnuoTeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://www.elibrary.ru - Hay4uHas sneKTpoHHast OMOIHOTEKA

http://cyberleninka.ru - HayuyHas snekrpoHHas Oubanoreka «KubepneHnHKa»
https://ieeexplore.ieee.org — Oubmuoreka obmecrra IEEE
http://www.deeplearningbook.org/ - onnaifn kHura 1o rIy00KoMy 00yUYEHHIO

http://matlab.exponenta.ru — mocoOwus, npumepsl, GopyM no npumenenuto Marnad, Simulink 1 Neural
Network Toolbox



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALINIO
MpEe3EHTalNN.

B nporecce mpakTHUECKUX 3aHATUI UCIIOJIB3YIOTCSI CHCTEMBI KOMITBIOTEPHOH aiareOpbl ¥ MporpaMMHBIE
nakeTsl Matlab. [IpuMepsl pacueToB TUIOBBIX 3a7a4 TaKXKe MPUBOAATCS B cpeae Matlab.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemnoe ocBoeHue Kypca «Helipomaremaruka» TtpeOyeT OONBIION CaMOCTOSITEIbHOH pPabOThI
cTygeHTa. B mporpamme Kypca MpHBEIEHO MUHUMAIbHO HEOOXOOUMOE BpeMs JUIsi pabOThl CTyAEHTa
HaJ| TEMOM.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHJOBAHHOM JIUTEPATYPHI,

— mpopaboTKy ydeOHOro marepuana (MO KOHCIIEKTaM JICKIIMH, CEMWHApOB, y4eOHOH W HaydyHOU
JUTeparype);

— peleHue 3a1a4, npearaéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSX,

— pa3paboTKa MporpaMM U HX SKCIIEPHUMEHTAJIbHBIC UCCICIOBAHMS 10 TEME 3aHATHS,

— MMOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKOBOJACTBO W KOHTPOJIb 32 CaMOCTOSITEILHOW PabOTOM CTyIEHTa OCYINECTBISICTCS B PE3yNbTare
aHaJIM3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIBHBIX Pa0OT, a TAK)KE MHAUBUIYaATbHBIX KOHCYIbTAIINH.
IMokaszareneM BiajcHHUsS MaTepPUaioM CIY)KUT YMEHHE CTABUTh M peuiarsh 3aaadn. Jns hopmupoBanus
YMEHUsI TIPUMEHSTh TEOPSTUYCCKHUE 3HAHMS Ha MPAKTHUKE CTYICHTY HEOOXOIMMO peliaTh KaKk MOXHO
OoJIblIIE 3aad4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kaepa NHTEUIEKTyaIbHBIX NH()OPMAIIMOHHBIX CHCTEM U TEXHOJIOTUN
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: JI.B. TTaHTIOXWH, ACCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «Helipomaremarnkay 00y4aroImuics T0KeH:

3HATb:

* COBpEMEHHBIE MPOOIEMbl HEHPOMATEeMaTHKH;

* 0a30BbIC MOAXO/bI, METOJBI U MOJEIH HEWPOHHBIX CETeH, MO3BOJIAIONINE pellaTh MaTeMaTHYECKHE
3a]a4u;

* OCHOBHbIE METO/Ibl PEILIEHUS] MaTEMAaTHUECKUX 3a/1ad C MUCII0JIb30BAHUEM HEHPOHHBIX CeTel;

* TEOPETUYECKUE U MPAKTHUUECKHUE ACTEKThl MOAXOAA AJIsl aHANIM3a PAa3JIMUYHBIX MOAETIeH HEHPOHHBIX
ceTed, HACTPOMKM HX CTPYKTYpbl M IIapaMeTpOB, B YACTHOCTH C IIOMOINBIO METOa OOpaTHOro
pacnpocTpaHeHus OLINOKH.

yMeTh:

* [I0JIb30BaTHCSI CBOMMU 3HAHUSAMU JUISI pelieHns GyHAaMEHTAIbHBIX U MPUKIAIHBIX MaTeMaTHYeCKuX
3a7a4, B TOM 4YHCJIE aNNpPOKCHUMAIMM, KIaCCU(DUKAIMK, OSKCTPANOJALUHM JaHHBIX, PELICHUS
Qg QepeHanbHbIX YpaBHEHU;

* JienaTh KOPPEKTHBIC BBIBOJBI M3 COMOCTABICHUS PE3YJIBTATOB TEOPETUYECKOTO M KOMIIbIOTEPHOTO
MOJEJINPOBaHUS (IKCIIEPHUMEHTA);

* IPOU3BOAUTH YHCIICHHBIE OLIEHKHU 3()(EKTUBHOCTHU PEILICHUS 33/1a4H;

* OCBaMBaTh HOBBIC MIPEIMETHBIC 00IACTH, TCOPETUUECKUE TOIXOAbI U IKCIIEPUMEHTAIbHBIE METOIUKH;

* [UIAHUPOBATh YNCIICHHBIH SKCIICPUMEHT U COCTABIATH TUIAH SKCIIEPUMEHTA;

* 3(pQEeKTUBHO HCHOIb30BaTh WH(POPMALMOHHBIE TEXHOJIOIMH M KOMIBIOTEPHYIO TEXHHUKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

* CTPOUTH COBpPEMCHHBIC NPUKJIAIHBIE HEHPOCETEBBIC AJITOPUTMBI JJISl PELICHUS MaTeMaTHYECKHX
3ajad.




BJIAA€Th:

* IPUKJIAJHBIM aIIIAPATOM HEUPOHHBIX CETEU U HEMPOMATEMAaTUKY;

* HaBbIKAMH OCBOEHUS O0JIBIIOr0 00bemMa nHpOpMaLuy;

* HaBBIKAMM CaMOCTOSITEIbHON paboThI;

* KYJIETYpOH ITOCTAHOBKHU ¥ MOZEJIMPOBAHUSA 3a/1a4;

* HaBBIKAMM T'PaMOTHON 00pabOTKU pe3ysbTaTOB SKCHEPHUMEHTA U COMOCTABICHUS C TEOPETHYECKUMU
JaHHBIMH;

* [IPAaKTUKOM UCCIIEIOBaHMS U PELICHUS TEOPETUUECKUX U IPUKIIAHbBIX 3a]ay;

* METOJaMH PELICHUS IIHMPOKOTO CIEKTPa COBPEMEHHBIX MAaTeéMaTHYECKHX 3a/lad C HCIOIb30BaHHUEM
HEUPOCETEBBIX TEXHOJIOTHUM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
ITepeueHb KOHTPOIBHBIX BOIIPOCOB:

OTMeTbTe IPaBUIIbHBIN OTBET:

1. Moxer 5u cBeprouyHas HEHPOHHAs CETh MCHONB30BAaThCS Ui pemeHus auddepeHmraibHbIX
YpaBHEHHUI B YACTHBIX POU3BOAHBIX?

-MOXXCT, HO TOJIBKO €CJIK B HEl eCTh O6paTHBIC CBsA3HU
-HC MOXKCT

-MOXCT

-HCBO3MO>XHO OTBCTHUTDH

2. MoxeT JM MHOTOCIOHHBIA IEPCEeNTPOH HCIONBb30BaThC Ui peuieHus auddepeHnnanbHbIX
ypaBHEHUH B YaCTHBIX IPOU3BOAHBIX?

-HECBO3MO>XXHO OTBCTUTH

-MOXCT

-MOXECT, HO TOJIBKO €CJIM B HEM €CTh 06paTHLIe CBA3HU
-HC MOXCT

3. Kakas BenuuMHa HE MCHONB3YeTCS JUIS BBIYMCICHMS OMMOKHM pemeHus auddepeHnnanbHoro
YpaBHEHMS C MIOMOIIBIO HEHPOHHOM CETH

-BXOJIbl B HEHPOHHYIO CETh

-pasHHIAa MEXIYy HaHJCHHBIM W TpeOyeMbIM 3HAUCHHSMH BBIXOIAa HEHPOHHOH CETH Ha TpaHUIIC
00JIACTH pereHMsI

-HEBA3Ka ypaBHEHUs

-pasHHLIa MEXIy HalJEHHBIMH M TpeOyeMbIMHM 3HAYEHUSIMHM BECOBBIX KOA(P(UIMEHTOB HEHPOHHON
CeTH

4. Heiiponnas ceTb criocoOHa pemarb CUCTEMbl MATPUYHBIX YpaBHEHUN ?

-J1a, HO TOJIBKO €CJIM YHCIIO0 IepeMeHHbIM Majio (MeHbiie 100)

-HEeT

-HET, UCKJIF0Yasi cilydail KOoTrJla MaTpUYHOE YpPaBHEHHE BBIPOXKIAETCS B TOKAECTBO
-na

5. Jlng pemieHns 3a1a4y MPOrHO3UPOBAHUS C IOMOIIBIO HEHPOHHON CETH MO>KHO MCIOIb30BaTh
-HEWPOHHBIE CETH AJISl 3TOM 3aJa4 HE UCIIOJIb3YIOTCS BOOOIIE

-TOJILKO HEPOHHBIE CETH C OOPAaTHBIMH CBA3SIMH

-HEWPOHHBIE CETH KaK C OOpaTHBIMH, TaK M 0e3 00paTHBIX CBs3eH

-TOJIKO HEHPOHHBIE ceTH 0e3 00paTHBIX CBs3eH

6. MOXXHO J11 HCIIOJIb30BaTh CBEPTOUHYIO HEHPOHHYIO CETh IJIsl SKCTPAIIOJISLUH?
-MOXKHO 0€3yCIJIOBHO

-MOXKHO TOJIBKO €CJIM OHA HE COACPIKUT OOPaTHBIE CBA3H

-MOXKHO TOJIBKO €CJIM OHA COIEPKUT OOpaTHbIE CBA3ZU

-HET, HeJIb34, OHA MpeIHa3HauYeHa TOIBKO A7l n300paxenuit (hororpadumii)

7. J1J11 MPOTHO3UPOBAHUS C TIOMOIIBIO HEUPOHHON CETH HCTIONIB3YIOTCS

-OPESABLAYIIHUE OTCUCTBI NCPBOIO BXOAHOTO CHUIHAlla W MOCICAYIOIIMC OTCYCTBI BTOPOr0 BXOIHOI'O
CUTrHalia

-TeKYIUH U MPEABIAYIINE OTCUYEThl BXOJHBIX CUTHAJIOB
-TeKYIIUH 1 MOCIEAYIOUINE OTCUEThl BXOJHBIX CUTHAJIOB



-TOJIBKO TCKYIIUEC OTCHECTHI BXOAHbIX CUT'HAJIOB

8. HeiipoHHast ceTh U1 SKCTPANONIALUH COAEPKUT OOPATHYIO CBSA3b, MOYKHO JIM 00y4aTh €€ C IOMOIIbIO
MeTo/1a 00paTHOTO PaCPOCTPAHEHUS OIIUOKH I €ro MOIU(UKALIIH

-MOXKHO ToJIbKO 715 cetn Thna NARX y koTopoii oOparHas CBsi3b HIET C BBIXOAA HAa BXOA
-MOXHO, €CJI MPABUIIBHO MTOCYUTATH IPOU3BOAHBIE

-HEJIb34, IOTOMY YTO MPHU HANUYUH 00paTHON CBA3U (yHKUMS oHOKK He nTuddepeHuupyemas
-Hemb3s s cetd NARX, HO MOXKHO U1 APYTHX CeTer

[MpakTHueckoe 3aganne

Ha miockocTr 3aana napameTprdecKkast KpuBasi:

x(t)= 16*sin(t)."3;

y(t)=13*cos(t)-5*cos(2*t)-2*cos(3*t)-cos(4*t)

t=0:0.01:10*pi

[Moctpoutk cerh Nar koTopasi Moria Obl TEHEPUPOBATh TaKyl KpuBYo. [ 3TOro 0O0yduTh ceTh Ha
cootBeTcTBytomMX Toukax mpu t=0:0.01:10%pi

Jns mydmero oOydeHHUsT MOXHO JIOOABISATh K MCXOJHBIM KOOpAWHATaM TpU OOYYEeHUU (TOJBKO MpHU
00y4eHHH) LIYM, CIy4ailHO paBHOMEPHO pacnpeeieHHbli B auanazone -0.5 ... 0.5

[TomoOparh CTPYKTypy CETH TaK, YTOOBI OTKJIOHEHHE CTCHEPUPOBAHHOW KPUBOI OT HCTHHOM, 3aaHHON
dbopmyoii (6e3 myma), 6puT0 He Ooiee +-1.5, naxe Ha Tecte ams t=0:0.01:20%pi.

[TockonbKy pe3yabsraT MOXKET 3aBUCETh OT HauyallbHbBIX yCJIOBHUMH, TO U3 SH 3allyCKOB CETH, XOTs Obl OIUH
JOJDKEH J1aBaTh NPABWIBHBIA pe3ynbTar (IpU KeJTaHWU MOXKHO 3a(MKCHpPOBATh HA4YaJbHbBIE YCIOBUS
IUI1 KOTOPBIX CETh 00y4aeTCsi KOPPEKTHO).

Jns oOydarommx MAaHHBIX TOCTPOUTHh TpadUKH 3aBUCUMOCTH KOOPIMHAT X U Yy OT BpPEMEHH,
CI€HEpUPOBaHHbIC HEHPOHHON CEThIO U UCTUHHBIE (Pa3HBIM L[BETOM).

JUisl TECTOBBIX JJaHHBIX [TOCTPOUTH 3aBUCUMOCTb KOOPAMHATHI X OT KOOPAMHATHI Y, CTEHEpUPOBaHHbIE
HEHPOHHO CEThIO U UCTUHHBIE (Pa3HBIM ILIBETOM).

B oruer mpuBectnm Bce TpeOyemble rpaduKkd, ONHCATh HCIOIb3YEMYIO HEHpPOHHYIO CeTh U €€
HapaMeTpbl, IPUJIOKHUTh KO OTACIbHBIM (hailiom.

[Monckaska: SKCIEPUMEHTUPYHTE € YHCIOM 3ajlepKeK B OOpaTHON CBSI3W, MOMPOOYHTE HECKOJIBKO
CKPBITBIX CJI0€B, HE 3a0BbIBaliTE PO IIyM — OYEHb IIOMOTaeT 0000IIEeHHIO!

3a Kaxx[oe 3aJaHue CTYIEHT MOJIy4aeT OLEHKY B COOTBETCTBHH C TaONUIEH KPUTEPUEB OLICHUBAHHMSL.
OTa OlLleHKa YYUTBIBAETCs IIPU CEMECTPOBOI aTTecTaluu

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Meton oO6paTHOTO pacrpoCTpaHEeHUs! OLTHOKH.

2. Crpykrypa HC myis annpoxcuManuu (pyHKIHA.

3. Crpyxrypa HC anst sxcrpanonsuuu QpyHKIHH.

4. Crpykrypa HC mns pewenust nuddepeHuuanbHbIX ypaBHEHUH.

5. Crpyxrypa HC ainis perienust cucteM JIMHEHHBIX anreOpanyecKux ypaBHEHHH.

IIpumepB! KOHTPOIBHBIX 3aJaAHHMN:
1. Pazpaborats nporpammy HEHpOCETEBOH alMPOKCUMALUN (PYHKIIUI.
2. Pazpaborare nporpaMMy HEHPOCETEBON IKCTPANONISALIUN QyHKIHH.

3. Pa3paborare nporpammy pemieHus 1udGepeHInalbHbIX YPABHEHHH C UCIIOJIIb30BAaHUEM HEWPOHHON
CETH.

4. Pazpaborath mporpamMmy pelICHHsI CHCTEM JIMHEWHBIX anreOpandeckux ypaBHEHUH ¢
HCITOJIb30BaHNEM HEMPOHHOU CETH.

[Ipumepsl OuIETOB:

Buiet Nel.



1. Metoj 06paTHOTO pacrpoCcTpaHeHUs OIIHOKH.
2. Crpykrypa HC myis pemieHust CucTeM JTMHEHHBIX anreOpandeckux ypaBHEHUH.

buner Ne2.
1. Pazpaborath nporpammy HEHpOCETEBOI IKCTPAMONAINH (DYHKIIUH.
2. Crpykrypa HC mis sxcTpanonsinun GyHKIUH.

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUS Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAaKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyUeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTaBISETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHuaj, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIieMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OmHOKH B (GopMyaupoBKax 0a30BBIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I1O0CIIeIOBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOTIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKy B (GOPMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHnpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

[Ipu npoBenenunn auddepeHurpoBaHHOro 3auera oOydaromemycsi npepocrasmsercs 20 MUHYT Ha
noAaroroBky. Onpoc 00ydaromerocsi mpoBoanTCs B TeueHue 30 MUHYT.

Bo Bpems nposeneHus auddepeHIMpoBaHHOIO 3a4eTa M 3adeTa o0ydarouiuecs MOTYT IOJIb30BaThCs
MPOrpaMMOi TUCLUTLTAHBI.



