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)

10 AUCHUILINHE: Teopust HEMPOHHBIX CETEN
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: PannorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa NHTEIEKTyaIbHBIX HH()OPMAIIMOHHBIX CHCTEM U TEXHOJIOTUN
Kypc: 4
KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 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
[IporpamMmy cocraBunu:

O./1. ABenbsH, A-p TEXH. HAyK, CTAPIIHA HAYYHBIA COTPYIHUK
JI.B. TTanTtoXUH

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapbl HHTEUIEKTYalbHBIX HHPOPMAITUOHHBIX CUCTEM U TEXHOJIOTHIA
13.04.2020



AHHOTANMA

JIvcuuIuIMHA TOCBSIIEHA U3YYEHUIO 0a30BbIX MOJI0KEHUH TEOPUH HEMPOHHBIX CETEH, CYIIECTBYIOIINX BHJIOB,
croco6oB 00yueHust. PaccmarpuBatoTcsi 6a3oBble BUIbI HEHPOHOB U CIIOCOOBI UX coenuHeHus. Mccnenyrores
CBOMCTBa 0A30BBIX aPXUTEKTYP HEUPOHHBIX CETEW, B TOM YUCIIC: MHOTOCIOWHBIX MEPCENTPOHOB, CBEPTOYHBIX
CeTel, PEeKyppPEeHTHBIX CeTed, CNalKOBBIX ceTel W aAp. M3ydarorcs amroputmbel oOydeHHsS (HACTPOWKH)
HEHPOHHBIX CeTell OCHOBaHHBIE HA TPAJUEHTHOM CIIyCKE M €ro MoAM(HKauusAX, a TaKXkKe 3aTparuBaroTcs
npyrue meroabl oOyueHus. OOcyxnaroTcs mpoOiaeMbl, JOCTOMHCTBA W HEJOCTATKM Pa3IMYHBIX CIIOCOOOB
oOyuenust. [IpakTuueckue 3aHATHs MPOXOAAT B Marial.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

O3HAKOMJICHHME CIIylIaTeneil ¢ Teopueil 0O0yd4aromuXcs CUCTEM M OCHOBHBIMH IapaurMaMu
MCKYCCTBEHHBIX HEHPOHHBIX CETel W MX MPUMEHEHHEM ISl PEHICHUs IIMPOKOTO Kpyra 3aaad, B TOM
qucie JUIs TIOCTPOCHUS CIOKHBIX MOJIEJe, MPOTHO3UPOBaHUs, Paclio3HaBaHUs 00pa3oB, 00pabOTKu
H300pakeHUH.

33]13‘[1/[ JAUCHUIIINHBI

- MpHOOpETCHHE CIYIIATeIsIMH TEOPETUYECKUX M IPAKTHMYECKUX 3HAaHUH M OmblTa B 0O0JacTH
00yJaroIuXCsl CHCTEM M HEHPOHHBIX CeTel;

- pa3paboTKa KOMIIBIOTEPHBIX IPOIPaMM MOJICJIMPOBAHUS PA3JIMUHBIX APaJAUTM HEHPOHHBIX CETEH.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3TaIlbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJICHHBIX 3a7a4

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-1.1 Crocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN I TeIBbHOCTH

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

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM JeATeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH JIJIsl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI



3HATh:
- CTPYKTYPBI 1 METOABI CO3AaHUsl 00YUaIOIIUXCS CHCTEM;
- OCHOBHbIE ITapaINTMbl HEWPOHHBIX CETEH 1 aNTOPUTMBI UX 00yUYCHNS;
- 001aCcTH IPUMEHEHHUSI HEMPOHHBIX CETEH.
YMETB:
- IPUMEHSATH TEOPUIO HEMPOHHBIX CETEN K PEHICHUIO MPAKTHYECKUX 33]1a4;
- cO3/1aBaTh KOMIIBIOTEPHbIE MOJIEIIU ITapaJiuIM HEHPOHHBIX CETEH.
BJIaJIETh:
- O0IIMMH MOHATHSAMU U ONIPEACTICHUSIMH, CBSI3aHHBIMU C TEOpUEH HEWPOHHBIX CETell;
- METOZIaMHU ITPOrPaMMHPOBAHNS HEHPOHHBIX CETEN.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenne B Teopuio  oOyyarommxcs 4 1 7
CHCTEM
2 [IpoeknnoHHbIE aNTOPUTMbI O0yUYECHHS 5 5 11

JleTepMUHUPOBaHHbIE U CTOXaCTHUYECKUE
3 AJTOPUTMBI ONITUMU3ALKUY B IPUMEHEHUU 6 2 7
K 00y4aromuMcsi cucTeMam

AnropuT™Mbl  MeTOAa ~ HAMMEHBLIMX
4 KBaJIpaTOB B HEPEKyppEeHTHOH U 5 5 10
peKyppeHTHOU hopmax

Teopema I'aycca-MapkoBa u BBeAECHUE B

5 10 2 10
KaJIMaHOBCKYIO (pUIBTpaLnio

6 MHorocoiiHble HEHPOHHBIE CETH 14 5 15
7 Heiiponnas cets CMAC 14 5 15
8 Jpyrue napaaurmMsl HEHPOHHBIX CETER 2 5 15
Hroro yacos 60 30 90
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)

1. BBC,I[GHI/IG B TCOPUIO 06yqafom1/1xc;1 CHUCTEM

1.1 IloasTue 06yanoumxcsI CUCTCM, IaMATh, KPUTCPUU KAUCCTBA, LICJICBBIC Q)YHKHI/IOHaHBI O6y‘l€HI/Ie

C yuuTeneM u 0e3 yunuTens

1.2 Anroputmbl 00yudeHus: pexkuMsbl online u offline
1.3 TIpumepsl 00yYarOIIUXCSl CHCTEM

1.3.1 JIuneitnas mapameTpuueckas cucreMa

1.3.2 Henuneitnas mapameTpuyeckas cucreMa

1.3.3 UckyccTBeHHBINH HEHPOH



1.3.4 JIuHeiHbIi 1 HeMMHEHHBIH QUIBTp
1.3.5 AnanTuBHBIE CUCTEMBI YIIPABICHU
1.3.6 MHorocnoiiHble HEHPOHHBIE CETH
1.3.7 Heiiponnas cets CMAC

2. IlpoeK1noHHbIE aITOPUTMBI 00yUEeHUS

2.1 IIpoek1oHHBIE aITOPUTMBI B IIPOCTPAHCTBAX C PA3INUHBIMU HOPMAMHU
2.1.1 Cunre3 anroputma Kaumaka u CBOHCTBa €ro CXOIUMOCTH

2.1.2 MHuoromaroBbie anroputMbl Kaumaka ¢ BBICOKON CKOPOCTBIO CXOIMMOCTH - CHHTE3, CBOKWCTBA
OLICHOK, BJIMSIHUS CBOMCTB U3MEPEHUI HA CXOAUMOCTD AJITOPUTMOB, 3aIIUTa OT IUIOXUX U3MEPEHUI

2.2 Bousgaune nmomex H3MepeHPII>i Ha CXOAUMOCTDb NPOCKIIMOHHBIX aJITOPUTMOB
2.3 HpOGKHI/IOHHLIC AJITOPUTMBI B YCJIOBUAX HECCTAIMOHAPHBIX H3Mep€HPII>i

3. JleTepMHHUpPOBAaHHBIE M CTOXaCTUYECKHE QJITOPUTMbI ONTHMH3AIMUM B TPUMECHEHHH K
00yJaromuMcsi CHCTEMaM

3.1 JlerepMHUHUPOBAaHHBIC METO/IbI ONITUMHU3AIMH 0€3 OTPaHMYCHUH U IIPU HATUYUN OTPaHUYECHUH
3.1.1 I'pagueHTHBIE ANTOPUTMBI

3.1.2 HpI0TOHOBCKUE aJITOPUTMBI

3.2 ANrOpUTMBI CTOXaCTUYECKOW allpOKCUMAIIUU

3.3 [IpunoxkeHre alrOpuTMOB ONITHUMHU3AIMK M CTOXaCTHYECKOM anmpOKCUMAIlUU K HEHPOHHOU ceTH
paanaibHBIX 0a3UCHBIX QYHKLIUN

4. AnropuT™Mbl METOIa HAMMEHBIINX KBAJAPaTOB B HEPEKYPPEHTHOH U PeKyppeHTHOH hopmax

4.1 Meton HaMMEHBIIMX KBaJIpaToB B HEPEKYPpEeHTHOM Qopme. AmnpuopHas HHPOpMaIUs o
pelIeHu .
4.2 MeToi HaMMEHBIINX KBaJAPaToB B peKyppeHTHOH ¢opme. HavanbHbie ycnoBus.

4.3 MeToj1 HANMEHBIIIUX KBAIPATOB C (PaKTOpOM 3a0bIBaHMUS - HECTAIMOHAPHBIN cityuail. HauanbHbie
YCIIOBHSL.

4.4 Teopema I'aycca-MapkoBa. OnTuManbHbIe OLIEHKH MPH HBETHBIX noMmexax. CBs3b C OIEHKaMHU
MaKCUMaJIbHOTO TpaBaonofodus. PexyppeHTHas ¢opMa ONTHMANbHBIX OLEHOK IPU IBETHBIX
romMexax.

5. Teopema [Maycca-MapkoBa 1 BBeIeHHE B KAIMAaHOBCKYIO (DHITBTPAITHIO

5.1 TlocraHoBKa 3ajja4yl KaJIMaHOBCKOW (uibTpanuu. BriBon ontuManbHoro ¢GumibTpa Kanmana na
OCHOBE ONTUMAJIBHBIX OLIEHOK [ aycca-MapkoBa.

5.2 CaotictBa punsrpa Kanmana, npumeps u cBsi3b ¢ BunepoBckoii ¢punbTpanueii.
Cemectp: 8 (Becennuii)
6. MHOroCI0iiHbIE HEHPOHHBIE CETH

6.1 Beenenue B Heliponsble cetu. Teopembl Konmmoroposa - LIpiOeHK0. ApXUTEKTYpa MHOTOCIOWHOM
Hewponnoit cetu (MHC).

6.2 I'paguentusie anroputmbl oOyuenuss MHC B pexume online u offline. Ilpsimoit merton
BBIYKMCIICHUS] TPAJMEHTa M METOA OOpPaTHOrO paclpOCTPAaHEHUS OIIMOKW JUIS TIOJHOCBA3HOW H
HenonHocBs3HHOM MHC.

6.3 Anroputmbl HetoroHoBckoro st yckopenusi ooyuenust MHC.

6.4 T'paguenteie anroputMbl o0ydyenuss MHC ¢ orpaHudeHHssMH Ha BECOBbIE KOI(QOHUIMEHTHI -
CBEPTOYHbIC HEHPOHHBIE CETH B MPHIIOKECHUH JIJIsl 00paOOTKU H300paKeHUH.

6.5 MHC B 3amauax mnporHO3MPOBaHUS, KiIacCU(UKAIUKN, TOCTPOCHHUS MOJENEH CIIOXKHBIX
CTaTUYECKUX ¥ TUHAMUYECKUX OOBEKTOB, 3aII0THEHHS MTPOIYCKOB B TaOIHIIAX.

6.6 MHC B 3aga4ax ynpaBieHHUs] JUHAMAYECKUMH OOBEKTaMH.



7. Heitponnas cets CMAC

7.1 Beenenne B HC CMAC. Oco6ennoctt HC CMAC. Crpykrypa.

7.2 Anroputmbl 00yudeHus B pexkume online u offline. [IpenensHbie BO3MOXKHOCTH.

7.3 bazucueie pynkim HC CMAC.

7.4 MogudunupoBanusie HC CMAC: nByxcioiHble A7l YCTpaHEHHs] BIUSHHUS —IIOMEX,
MHOTI'OIIIArOBBIE [UISl MOBBIMICHUS CKOPOCTH CXOJMMOCTH, C IIH(pO-aHATIOTOBBIM Npeodpa3oBaresieM
JUIS IOCTPOEHUS MOZIETIEH HENPEPBIBHBIX OOBEKTOB, CO MHOIMMH BBIXOaMHU.

7.5 HC CMAC B 3agayax pacro3HaBaHusi 0Opa3oB, 00paOOTKHM H300paKeHH, MOCTPOCHUS
HEJIMHEWHBIX MOJEIIEH.

8. llpyrue napaaurmMbl HEHPOHHBIX CeTei

8.1 Heiiponnsle cetn Xonduiaa, KoxoHena, pamuanbHbIX OasucHbIX QyHKIUE. CTpyKTypa,
Ha3Ha4YeHHE, BO3MOKHOCTH.

8.2 [IpumeHeHMe B 3aja4ax paclo3HaBaHusl 00pa3oB 1 00pabOTKH N300paKeHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Teopus meitpornbix cereit [Tekcer]. Ku.1 : yue6. mocobue s By3oB / A. U. lanymkua .— M : Pen,.
xypHaia "Pagmorexnuxa", 2000 .— 416 c.

2. Heiiponnsle cetu: uctopus pazsutus reopuu [Tekcer]. Ku. 5 : yue6. mocobue 11st By30B / oz o011,
pen. A. W. lanymxkuna, S. 3. Hpimkuaa .— M. : UTTP2XKP, 2001 .— 840 c.

3. Heiiponnsie cetu : nonubii Kypc = Neural Networks. A Comprehensive Foundation, [yue6Hoe
nocobue] /Catimon XaiikuH ; [mepeBoa ¢ anrmuiickoro|. Cankr-IletepOypr, Jlnanexkruka, 2019

JomnonHurensHas aureparypa

1. HeitpokommbtoTepHast TexHuka : Teopus u npakruka [Tekct]/®. Yoccepman, mep. ¢ anri. FO.
A.3yeBa, B. A.Touenosa , -M., Mup, 1992

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://lib.mipt.ru/ - anekrponHas 6ubnuorexa dusrexa

http://www.edu.ru - dpenepansubiii mopran «Poccuiickoe o6pazoBaHue».
http://benran.ru - 6uOIMOTEKA IO €CTECTBEHHBIM HaykaMm Poccuiickoii akaJieMUu HayK.
http://www.elibrary.ru - Hay4Has 3JEKTpOHHAsI OMOIMOTEKA

http://cyberleninka.ru - Hay4Has snextpoHHast Onbnuoreka «KubepneHnHka
https://ieeexplore.ieee.org — OudbmmoTeka obmectea IEEE
http://www.deeplearningbook.org/ - oHnaiin KHUTa IO TNIYOOKOMY OOY4EHHUIO

http://matlab.exponenta.ru — nmoco6usi, mpuMepsl, Popym 1o npumeneHuto Marnab, Simulink u Neural
Network Toolbox

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JIi1st MOZIeTMpOBaHUS U MCCIICJOBAHUS PA3JIMYHBIX ApaJUurM HEHPOHHBIX CETeH MCIONIB3YIOTCS SI3BIKH
nporpammuposanusi C++, C# u Object Pascal.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Jns ycnemHoro ocBoeHusi kKypca «Teopusi HEHPOHHBIX CETel» OT CTYIEHTOB TpeOyeTcsi akTUBHOE
y4yacTHe Ha JIGKIMOHHBIX M CEMHHAPCKHX 3aHATUSAX, a TaKKe BBIIOJIHEHHE Oosbuioro oObema
CaMOCTOSTENIBHBIX Pa0OT, KOTOPhIE BKIIOYAIOT B ce0s MpopabOoTKy MaTepuasoB JEKIUH U CEeMHUHApOB,
pa3paboTKy IporpamMM MOAEIMPOBAHUS U aHAIM3a HEWPOHHBIX CETeH B MPUIOKEHHUSIX K Pa3IUYHBIM
3a1ayam.

B kadecTBE OCHOBHOIO KpHUTEpHsS OLECHKM BIAJEHUS MAaTEpHAIIOM Kypca SBISAIOTCA YCIELIHO
pea30BaHHbIE IPOTrpaMMbl PA3JIMYHbIX NApaJUrM HEHPOHHBIX CETEH U PEIIEHHE C MX IOMOIIbIO
TaKHX 3a/1a4, KaK IPOTHO3UPOBAaHUE, KIIACCU(PHUKALs, pacliO3HaBaHUE 00pa3oB U Ap.



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT
PaspaGorunkm:

9./1. ABenbsH, A-p TEXH. HayK, CTApIINl HAYYHBIA COTPYIHUK
JI.B. IlanTroxun



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 n3ydeHus AUCIUTUIMHBL « TeopHst HEHPOHHBIX CETel» 00yUYarONIMICs JTOJIKCH:

3HATb:

- CTPYKTYPBI 1 METOABI CO3aHUsl 00YUarOIIUXCS CHCTEM;
- OCHOBHbIE ITapaINTMbl HEWPOHHBIX CETEH 1 aITOPUTMBI UX 00yUYEeHNS;

- obmact OPUMCHCHUSA HeﬁpOHHBIX CETCH.

yMeTh:

- IPUMEHSTh TEOPUIO HEUPOHHBIX CETEH K PEIICHUIO TPAKTUYECKUX 3a1ay;
- cO3J1aBaTh KOMIIBIOTEPHbIE MOAEIHN apaIurM HEHPOHHBIX CETeH.

BJIA1€Th:

- O0IIMMH MOHATHAMU U ONIPEICTICHUSIMH, CBSI3aHHBIMU C TEOpUEH HEHPOHHBIX CETeHl;
- METOZIaMHU ITPOrPaMMHPOBAHNS HEHPOHHBIX CETEH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. OnumuTe CXOACTBA M PAa3IWYHsI MEXIYy MHOTOCIOHHBIM MEPCENTPOHOM M CBEPTOYHON HEHPOHHOMN

CCThIO

2. Kaxkue TpeboBaHusI MPEIBSIBISIOTCS K QYHKIIUN aKTUBAIMK HelpoHa?

3. OTmeThTe MPaBMIbHBIN OTBET:

a. B cTpyKTypHOI CXeM€ KJIIaCCUYECKOr0 HEMPOHA OTCYTCTBYIOT 3JIEMEHThI

-CyMMaTOpbl




-YMHOXXUTEJH
-IeIUTENN

-BXOZbl

0. Beixon GyHKIMM aKkTHBaNUK HEWpPOHA

-YMHOXaeTcsl Ha BECOBOW KOA(DGUITHECHT

-SIBJISI€TCSl IPOM3BOJHOM OT BBIXO/1a HEUPOHA

-SIBJII€TCSI BBIXOJJIOM HEWpOHa

-CKJIaJIbIBAETCSI CO CMEIIEHUEM

B. @yHKIUS aKTUBAIIMU HEHpoHA (B KJIACCUYECKON TEOPUH) JIOIDKHA ObITh
-KBaIpaTUYHOU

-JINHEWHOHN

-CUHYCOHIaJIbHOM

-HEIPEPBIBHOU

. MeToZ10M rpalueHTHOTIO CIIyCKa pacCUUThIBAIOTCS] HOBBIE
-3Ha4Y€HUs BXOJIOB B HEHPOHbI

-3HaYeHUs (QYHKIUH aKTHBAIlMU HEHPOHOB

-3HaYCHUS BECOBBIX K03(PPHUIIMEHTOB HEHPOHOB

-3Ha4€HUs BbIXOI0B HEUPOHOB

n. B camoopranusytomieiics kapre KoxoHeHa HEHPOHBI yIaISIOTCA:
- Ha Ka)J0M n-oM UTepannuu

- €CJIM Y HUX HE OCTaJIOCh CBA3EH C APYTMMHU HEHPOHAMU

- HUKOIJja

- €CJIM YHCJIO HEMPOHOB NPEBBICUIIO IOITYCTUMBII TIOPOT

[IprMepbl IpaKTUYECKUX 3a0aHUM:

0) Ha miockocty 3a7jaHbl TPH KJlacca TOYEK (KpacHbIe\CHHHE\3eTICHBIC):

- 3eneHble TOYKM HAXOAATCS BHYTPHM HPSMOYTOJIBHHMKA: JIEBBIM HIDKHMHA Yroll MMEeT KOOPAMHATHI
(100,150); Bepxuuii npasslii — koopauHats (300,250).

- CuHHEe TOYKM HaxoIATCS BHYTpU Kpyra c ueHTpoMm B Touke (200,200) um pammycom 150 u BHe
HPSMOYTOJIBHUKA 3€JIEHBIX TOUCK.

- Kpacubie Toukn HaxomsTcst BHyTpH KBazapara ¢ neHtpoM B Touke (200,200) u qnmuno# croponst 400,
HO TP 3TOM BHE Kpyra CHHUX M BHE IPSIMOYTOJIbHHUKA 3€JICHBIX TOUEK.

1) (2 6amma) Coznare T=5000 Todek, cirydaliHO pa30pOCaHHBIX BHYTPH KBajpara KPacHBIX TOYEK, JJIS
BCEX TOYEK ONPENEINTh K KaKOMy KJaccy OHHM OTHOCSTCS. IloCTpouTh CreHepupOBaHHBIE TOYKH,
OTMETHUB COOTBETCTBYIOIIM I[BETOM HX KJIacc.

2) (0.5 Oamnma) cdopMHpPOBaTh «yKa3aHHs YUHUTEIsD» (OH JKE >KeNaeMblii BBIXOH, target) s
CTEHEpUPOBAaHHBIX TOYEK TakuM oOpazom: JIis kpacHbIX Touek — Bektop [1;0;0], Jns cuHUX Todek —
Bekrop [0;1;0], s 3enenbix Touek — Bexrop [0;0;1]

3) (2 6amna) Co3nath U 0OyUYNTh HEHPOHHYIO CETh THIIAa MHOTOCJIOMHBIN MEPCENnTPOH, KOTOPas MOXKET
pemarh Takyo 3a7aqy KiaccupuKanum.

4) (1.5 6anna) [TpocumynrpoBaTh paboOTy ceTH (Ha TEX K€ JaHHBIX). YTOOBI OnpeenTh HOMEp Kiacca
[IPU CUMYIIALINY, UCIIOB30BATh MHJIEKC MAKCHMAJIBHOTO JJIEMEHTA BEKTOpA BBIXOJA HEMPOHHOW CETH.
(mpumep: Bbixox [0.93;0.02;0.5] — mMakcuManbHBIA AIEMEHT MEPBBIA, ATO KIACC KPACHBIX TOYEK).
BriBecTH Ha dKpaH TOYKU JaHHBIX, C IIBETOM OIPECIIEHHBIM MX KJIACCOM, PACIIO3HAHHBIM HEHPOHHOM
CETBIO.

5) (1 6amm) Iloncunrars YKUCIIO HEBEPHO KIACCU(HUINPOBAHHBIX TOUEK KaXOTO LBETa M BBIBECTH ITU
yucia Ha 3kpaH. CyMMapHOe 4Hci0 omHMO0K He JOIKHO npeBbimaTsh 200 Toyek.

6) (1 6amn) Beibpars ciydaitHo K=500 touek. I 3THX TOYEK M3MEHHTH (MCKAa3WUTh) yKa3aHUS
YUHUTENS TaK, YTOObI KPAacHBIE CUHUTAIMCH 3€JICHBIMH, CHUHUE CUUTAJIUCh KPACHBIMHU, a 3€JICHBIC —
cuanMu. OToOpa3uTh Bce TOUKH Ha dKpaHe (puMep puc. 2)

7) (1 6amn) IlepeoOyunts Ty ke HEMPOHHYIO CETh Ha TeX k€ T NaHHBIX, HO C BHECEHHBIMH B yKa3aHUS
yuautenst ommbkamu u3 1.6. IIpocumynupoBars paboTy CETH aHAJIOTHUYHO 1. 4 W BBIBECTH Ha IKpaH
TOYKH C COOTBETCTBYIOIIUM LIBETOM.

8) (1 ©Oamm) Ilogcumrares uywucio HeBepHO (IO OTHOUICHHIO K HCXOAHBIM JaHHBIM 11.0),
KJIacCU(PMLIMPOBAHHBIX TOYEK Ka)KAOTO I[BETa M BHIBECTH 3TH 4Hcia Ha 3kpaH. CyMMapHOEe YHCIIO
omuOOK He JOIKHO MpeBbImaTh S00 Toyek.



SATIPEIIAETCS ucnonp3oBaHue B mporpamMme IUKIOB, BMECTO HHUX IOJNB3YWTECh OIEparusIMu C
MacCHUBaMH, JIOTHYECKUMH OIEPalUsIMH, JOTHYECKOW HWHJIeKcauuei MaccuBoB. Ecmu HeoOxomumo,
JIOTHYECKHE TEepeMEeHHBIE MOKHO CKOHBEPTHPOBATh B YHCIIOBBIE KoMaHoi double(...) a Haobopot —
koMaHao#l logical(...). bamibl MoryT ObITH CHHXEHBI 3a HEOpexHOe OQOpMIICHHE KoJa, BBHIBOAA Ha
9KpaH, CHHChIBAaHUE.

3a Kax70e 3aJaHre CTYICHT MOJy4aeT OLIEHKY B COOTBETCTBHM C TAOIUICH KPUTEPUEB OIICHUBAHMS.
OTa OIeHKa YYUTHIBAETCS IIPH CEMECTPOBOM aTTeCTAI[IN

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

KonTponbHbie Bonpocs! st nudhepeHIInpoBaHHOTO 3a4eTa 1o Kypcy ""Teopust HEHpOHHBIX ceTel':

7-o1 cemecTp:

1. Kakne ocHOBHbIE XapaKTEPUCTHKU 00yYaOIIIXCSI CUCTEM?

2. Kak KOHCTpyHpYIOTCS TPOEKIIMOHHBIEC aITOPUTMbI 00yUYeHHS?

3. B ueM pa3nuy4aroTcsi OQHOIIArOBbIE U MHOT'OLIATOBbIE AJITOPUTMBI?

4. Kax BIHSIOT TOMEXH U3MEPEHUI Ha CXOIUMOCTh IPOEKIIMOHHBIX alTOPUTMOB?

5. B dem 3axmrovarorcs pasznuuusi on-line u off-line oOyueHus] PUMEHHUTEIBHO K MHOTOCIOHHBIM
CEeTSIM U CEeTSAM PaJualibHBIX 0a3UCHBIX (PyHKIMHA?

6. KakoBa cBi3p MEXIy QJITOPUTMOM METOJa HAMMEHBIIMX KBaJApaTOB B HEPEKYPPEHTHOM U
peKyppeHTHOH dopme?

7. Kak yuutbIBaeTcst anpuopHass MH(GOpPMAIMs O PEUICHHH B METOJEC HAaUMEHBIINX KBaJpaToB B
HEPEKYPPEHTHOU U peKyppeHTHOH (hopme?

8. B Kakux ciydasx UCHOJIb3yeTCs] METOJ HAMMEHBINX KBaAPaTOB C (PaKTOpOM 3a0bIBaHUS ?

9. B ueM 3akiouaeTcs cBA3b MEXIy TeopeMoii ['aycca-MapkoBa U METOZIOM HAUMEHBIINX KBaJIpaToB?
10. Kak cBs3an BbIBoA ontuManbHoro (huisrpa Kanmana c reopemoii ['aycca-Mapkosa?

8 cemecTtp:
1. Yto Takoe MOTHOCBSI3HAS MHOTOCIJIONHAs HEMPOHHAs CeTh U CBA3h ee ¢ TeopeMoit Konmmoroposa?
2. KakoBa cTpyKTypa aliropuTMOB 00yUYEHHsI MHOTOCJIOWHOW HEMPOHHOU ceTH?

3. B uem 3axiouaercs OOIIHOCTh M Pa3IUyuUe MPSMOTO METOAA BBIYMCICHUS TPaJUeHTa U METoAa
00paTHOTO PacHpOCTpaHEHHs] OMIMOKK [JiIi TOJHOCBS3HOH M HEMOJHOCBA3HHON MHOTOCIIONHOM
HEWpOHHOI1 ceTn?

4 Kak ucrons3yroTcs BTOpbIe TIPOU3BOJAHBIE (QYHKIIMOHANA JUIsi 00y4eHHsS MHOTOCIOWHOW HEHpPOHHOM
cetu?

5. KakoBbl 0cOOEHHOCTH TPaZMEHTHBIX AJITOPUTMOB OOYy4EHHUS! MHOTOCIIOMHBIX HEHPOHHBIX CETeH ¢
OrpaHMYECHUSIMH Ha BeCOBbIE KOA((PHUIMEHTHI U HA XapaKTep CBA3ei MeXIy crosmu?

6. Kak ycrpoeHa CcTpyKTypa CBEpTOYHBIX HEHPOHHBIX CeTell B TNPHIOKEHUH Uil 00paboTKU
n300paskeHu?

7. KakoBbl 0COOCHHOCTH PUMEHEHHUS MHOTOCIIONHOW HEHPOHHOU CETH B 3a/1a4ax MPOTHO3UPOBAHMUS?
8. KakoBbl 0COOCHHOCTH MPUMEHEHHSI MHOTOCTIOWHOW HEMPOHHOM CeTH B 3a/1auax Kiaccuukanuu?

9. KakoBbl 0COOEHHOCTH TPHUMEHEHWS MHOTOCIOWHOW HEHUPOHHOW CeTH B 3ajadaX MOCTPOCHUS
MOJIEJIEN CIIOKHBIX CTATUYECKUX U JUHAMHUYECKUX 00OBEKTOB?

10. KakoBbl 0COOCHHOCTH TPUMEHEHHsS MHOTOCIOWHONW HEHPOHHOH ceTH B 3ajadax o0paboTKU
n300paskeHn?

11. KakoBbl 0COOCHHOCTH TIPUMEHEHHUS MHOTOCIOWHOW HEWPOHHOW CETH B 3ajladyax 3arlOTHCHHS
MPOMYCKOB B TaOIMIAax.?

12. B yem 3akJirouaercs pa3inine MHOTOCIONHON HEHpOHHOM ceTu U HelipoHHou cetu CMAC?

13. KakoBa cTpykrypa HeliponHoit cetu CMAC?

14. KakoBa cBsi3b MEXKIly anropuTMoM oOyueHwust HeiipoHHol cetn CMAC u anroputmom Kaumaska?
15. Kak ycTpoeH alnropuT™ BBIYUCIEHHS aJpECOB aKTUBHBIX siUeeK MaMaTu HelpoHHoi cetu CMAC?
16. Uro obmiero Mexy aaropurmMom o0yuenus Helipornoit cetu CMAC B pexume online u offline?
17. Kak crpositcst 6azucHbie pyHkuu HeliponHoi cetu CMAC?



18. Kak yMeHbIINTh BIUSHUE IIOMEX U3MepeHul B HefipoHHOU ceTu CMAC?
19. Kak ycKopHUTh MpoI1iecc CXOAUMOCTH B HelipoHHoi cetu CMAC?

20. B wuyem 3akmoudarorTcss 0coOeHHOCTH mpuMeHeHus: HeliponHod cetn CMAC B 3amadax
pacmno3HaBaHus 00pa3oB, 00padOTKK N300paskeHH, HTOCTPOCHUS HEMTMHEWHBIX MOAECH?

21. KakoBa cTpykTypa HEeHpOHHOH ceTr Xonduiaa u o0JacTb MpUMEHEHHS?
22. KaxoBa cTpykTypa HeipoHHO# cet KoxoHeHa u 00macTh npuMeHeHus1?
23. KakoBa cTpyKTypa HEHPOHHOH CeTH pagualbHbIX 0a3UCHBIX (PYHKIMIA U 00JaCTh MPUMEHEHUS?

[Ipumepsr 6uneToB uist MpoBeneHus AUQGHEePSHIIMPOBAHHOTO 3a4eTa;

buner Nel.

1. KakoBa cTpyKkTypa HEMpOHHOW CETH paauaibHBIX 0a3UCHBIX (DyHKIIUH ¥ 00JIaCTh IPUMEHEHUS?
2. Kak KOHCTpYHPYIOTCS TIPOCKIIMOHHBIE AJITOPUTMBI 00yUdeHUs?

Buier No2.
1. KakoBbl 0COOEHHOCTH NPUMEHEHHS MHOTOCIOWHON HEHPOHHOW CeTH B 3a/adax MOCTPOSHUS
MOJIEJIEN CIIOKHBIX CTATUYECKUX U JUHAMHAYECKUX 00OBEKTOB?

2. Kakue oCHOBHBIC XapaKTEPUCTUKN O0YYAIOIIUXCSI CHCTEM?

Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHMS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIy4eHHbIE 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTAaBISAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs AalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero ooy4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyJOBIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT Oojblleld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.
Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIsETCS CTYHOCHTY, KOTOpBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JudepeHnrpoBaHHBIN 3a4€T POBOJUTCS B YCTHOU (opMe.

[lpu mpoBeneHum 3adera oOywaromemycs npenoctasisercs 20 MUHYT Ha MOAroToBKYy. Ormpoc
00ydJaromerocsi mpoBoIUTCs B TedeHue 30 MUHYT.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJb30BaThCs
IpOrpaMMOl TUCHIUTUTUHEI.



