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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)

[IporpaMma AMCUMITIMHBI HampaBieHa Ha (OPMUPOBAHWE 3HAHUN, YMEHUIl U HaBBIKOB B 00JacTH
HCIIOJIb30BAaHHUA COBPECMCHHBIX I/IH(bOpMaI_[I/IOHHLIX TEXHOJIOTUN HCKYCCTBCHHOI'O MHTCJIJICKTA U MPOTrpaMMHBIX
CpPEICTB, B TOM 4HCIE€ OTEYECTBEHHBIX, IPH pEUIeHHH 3a7ad MNpOPECCHOHATBHON AESITeIbHOCTU
MIPOU3BOICTBEHHO-TEXHOJIOTHYECKOTO U OpraHU3aIIMOHHO-YIIPABIEHYECKOro XapakTepa. COBpeMEHHBIE METO/Ibl
MHTEJUIEKTyalTu3alui HHPOPMAITMOHHBIX CUCTEM 0a3UPYIOTCSl Ha TPUMEHEHUN COBPEMEHHBIX MaTEeMAaTUYECKUX
METO/IOB, AITOPUTMOB U MPOrPaMM KOMITBIOTEPHOT'O aHAJIN3a, a TAKXKE IIPHU UCCIICIOBAHUH PEAbHBIX MPOIECCOB
u siBneHuil. [loaToMy OakanaBpy Ba)KHO YMETh pa3padaTblBaTh AJITOPUTMBI U MPOTPAMMBI, MPUTOIHBIC AJIS
MPAKTUYECKOTO MPUMEHEHHS B 00JIACTH MH(POPMAITMOHHBIX CHCTEM U TexHoJorui. [Imanupyemsie pe3ynbTaThl
OCBOEGHUS JUCIUIUIMHBI COCTOAT B MOJYYEHUH 3HaHUN O METOJaX MHTEUIEKTYalIbHOTO aHAJIU3a JaHHBIX, B TOM
9uclie O METOAaX KIAcCHU(PUKAIMK, OCHOBAaHHBIX HAa KJIACCHUYECKUX M HEKIACCUYECKUX, COBPEMEHHBIX
HEHPOCETEeBBIX MOJX0JIaX, METO/IaX PErpPEeCCHOHHOIO aHaIM3a JAHHBIX, BHIIOJHSAEMOr0 HEMPOHHBIMU CETSIMH,
MCTOAax MOACIUPOBAHUA NUHAMUYCCKHUX IMPOLECCCOB C MCIIOJIB30BAHHUEM PCKYPPCHTHBIX HCI\/JIpOHHBIX ceTed u
METOJIOB M3BJICUEHUS MOJIE3HBIX JAaHHBIX U3 CMECel C IPYTrUMH JJaHHBIMU U IIIyMaMH.

[lenn ocBOCHUS TUCIMIUIAHBIL:

®opmupoBaHue 3HAHUM, YMEHHI W HaBBIKOB Pa3pabOTKU M HCIOJIb30BaHUS B MpPOodeCCHOHATHLHOU
NESTETbHOCTH. TEXHOJIOTUH MCKYCCTBEHHOTO MHTEJUICKTA U PEATU3YIOUIUX UX MPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTEYECTBEHHBIX.

3ajaun OCBOCHUS JUCUUILINHBL:

— OBJIAJICHUE METOJAAaMHU TEOPETUUYECKUX U DKCIEPUMEHTAIBHBIX MCCIIENOBaHUM B 00JacTH
MHTEJUIEKTYaTbHBIX CUCTEM U TEXHOJIOTHIA;

— UMETh CIOCOOHOCTH pa3padaThiBaTh TPeOOBAaHUS W MPOSKTUPOBATH MPOTPAMMHOE OOECIeUYCHHE,
peanusyroliee HeWpoceTeBbIe METO/IbI;

— BJIAJIETh METOJIAMU MPAKTHYECKOTO NMPUMEHEHUSI HEHPOCETEBBIX TEXHOJOTUM MPHU MPOCKTUPOBAHUU
MIPOrpaMMHOT0 obecrieueHus: UHPOPMAITMOHHBIX CUCTEM;

— TMOHMMATh, pa3pabaTbiBaTh U APTYMEHTUPOBAHO MPUMEHITH METOIbl TECTUPOBAHUS U MPOBOAHUTH
TECTUPOBAHUE U HCCIIEIOBATh €r0 Pe3yNbTaThl,

— pa3pabaTbIBaTh MaTEMaTHYECKOE U MporpaMMHoe obecriedeHne JUist 3a/1a4 oMyuyeHus, HAaKOTIICHUS U
XpaHEHHS JaHHBIX B COBPEMEHHBIX 0a3ax aHHBIX U XPAHWIUIIAX, ONTHUMU3UPOBATH 3AIIPOCHI TIPU U3BJICUCHUN
JaHHBIX B Mpoliecce 00yueHus: U TECTUPOBAHUS PE3YIbTATOB.

2. IlepedyeHb NJIAHMPYEMBIX Pe3yJabTATOB O0y4YeHHS MO AUCHHMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU I0CTHKEHHUs KOMIIeTeHIN

Kon u HanmeHnoBaHue Kon u HaumeHoBaHue [Tnanupyemsble pe3ynbTaTbl 00yUEHHS 10
KOMIIETEHIINH MHJMKATOpa JTOCTHKEHUS JMCLUIUIMHE, 00eCTIeunBaloIINe JOCTHKEHHE
KOMITETEHIINU IUTaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1




OIIK-2 Crioco0eH moHnuMarh

IIPUHLIMIIBI paboThI
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUI U

IIPOTPaMMHBIX CpPEICTB, B
TOM YHCJIE OTEYECTBEHHOI'O

IPOU3BOJICTBA, u
UCIOJIb30BaTh  HMX  TPH
pelieHu 3a1a4
npodeccnoHaTBEHOMI
JeSTeIbHOCTH;

OIIK-2.1 Onpenenser nepedyeHb
3a1a4 JUIA JOCTHXCHUA
IMOCTaBIICHHOM (S 78 c
MNPUMCHCHUCM
MH(POPMAIIMOHHBIX TEXHOJOTHHA
U IPOTPaMMHBIX CPEICTB

3HaeT

OCHOBHBIE METO/bl, MpEIHA3HAUYCHHbIC A
CO3JJaHUsl  MHTEJUIEKTYaJbHbIX CHUCTEM H
TEXHOJIOTHI

yMeer

BEIOMpATh METOJ MCKYCCTBEHHOTO MHTEJUICKTA,
aJIeKBaTHBIN pelaeMoit MPaAKTUYECKOU

npoeCCHOHATBPHON 3a/aul U NPUMEHSATH €ro
JUTSL pellieHus MPaKTUYEeCKUX 3a7a4

BJIa/leeT HABbIKAMU

HaBbIKAMU  COBEPILEHCTBOBAaHUS  METOJ/IOB
HUCKYCCTBEHHOI'O  HUHTEJUIEKTa, C  LEJbI0
pelIeHUsT TPAKTUYECKOH TNpodecCHOHATBHOM
3a/aun

OIIK-2 Crioco0eH nmoHuMarhb

TIPUHITUITBI paboThI
COBPEMEHHBIX
MH(pOpPMAITMOHHBIX
TEXHOJIOTHH nu

InporpaMMHbBIX CpCACTB, B
TOM YHCJIC OTCYCCTBCHHOI'O

OIIK-2.3 CocraBisieT aaropurm
peumieHust  chopMyIHPOBAHHOM
3a7a4un

3HaET
OCHOBHBIC aJI'OPHUTMBI, IMO3BOJIAIOIMIMC PCIIATH
3aaa4u UCKYCCTBCHHOI'O MHTCIIJICKTA

ymeeT
BbIOMpATh THUIl AJITOPUTMA HCKYCCTBEHHOI'O
MHTEJUIEKTA, a/IeKBaTHBIN pelaeMoit

IIPAKTUYECKOHN NpodeccruoHaIbHOM 3a/1a4uu

IIPOU3BOJICTBA, " BJIaJieeT HABBIKAMH
UCIOJIb30BaTh  MX  IpHU HABbIKAMHU COBEpPILEHCTBOBAaHUS AJITOPUTMOB
peleHnn 3a1a4 UCKYCCTBEHHOI'O  HMHTEIUIEKTa, C  LEJbIO
npodeCccCHOHATBLHON pelIeHUsT TPAKTUYECKOH TMPpodecCHOHATBHOM
JESTEIIBHOCTH; 3aa4u
OIIK-6 Cnoco6en|OIIK-6.2 PazpaOatbiBaeT|3HaeT

pa3zpabaThiBaTh aJITOPUTMBI
U TPOrpaMMbl, MPUTOJHBIE
JUIST MPaKTUYECKOTO
NpUMEHEeHUs B  00JacTu
WH(OPMAIMOHHBIX CUCTEM U
TEXHOJIOTHI;

IIporpaMMy B COOTBETCTBHH C
aJIrOPUTMOM

METOAbI u A3BIKU nporpaMMupOBaHHA
AITOPUTMOB MCKYCCTBEHHOTO WHTEJUICKTA IS
HX IMPAKTUYICCKOI'0 IPUMCHCHU A

ymeeT

pa3palaTbeiBaTh KOMIIBIOTEPHBIE IPOrPAMMBI,
NPUTOJHBIC JUI TPAKTHYECKOTO TPUMEHEHHUS
HCKYCCTBEHHOT'O HHTEIIIEKTA

BJIajieeT HABBIKAMH

HaBbIKaMU COBCPUICHCTBOBAHUSA
KOMIIBIOTEPHBIX ~MPOrPaAaMM  HCKYCCTBEHHOTO
WHTEJUIEKTa, C LEIbI0 PEIICHUs MPaKTHUECKON
npodeccuoHanbHOM 3a7aun

3. YkazaHue MecTa JMCUMILIMHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl

Hannas pucummivHa (MOAysb) BKiItoueHa B bnok «Jlucnunmuuel, monynmu» b1.0.27 ocHOBHOM
npodeccuoHanbHOM oOpazoBarenbHON mporpammbl 09.03.02 MudopmanimoHHbIE CHCTEMBI U TEXHOJOTHH W
OTHOCHTCSI K 00513aTeIhbHON YacTH y4eOHOTo TUTaHa.

Ne Kon n HauMeHoBaHME MHAMKATOpA
[TpenmecTByromye AMCUUTUINHBI
n/n JOCTH>KEHUS] KOMIIETEHLIUU
OIIK-2.1, OIIK-2.4, OIIK-8.2, OIIK
1 |KommbroTepHoe MozenupoBanue B cpeae MatlLab 1.4, OTIK-1.5
2 |YucneHHblE METOBI OIIK-1.2, OIIK-6.1
3 |JluneiiHoe n HEMMHEWHOE MPOTrPAMMHUPOBAHHE OIIK-2.3, OIIK-1.4




Kommeroreproe moaenupoBanue B cpene MatLab

3HATh.

— OCHOBBHI paboThI B MaTeMaTudyeckom nakere MATLAB,;

YMETh:

— BU3YQJIM3UPOBATh U UHTEPIIPETUPOBATDH PE3YJIbTATHI BBIYUCIUTEILHOTO IKCIIEPUMEHTA;

BJIAJCTh:

— HaBbIKaMH COCTABJICHUA AJIOPUTMOB U MPOrpaMMHPOBAHUA Ha A3BIKC MATCMATUYCCKOI'O ITaKCTa

MATLAB.

YuciaeHHble METOIBI
YMETh:

- BLI6I/IpaTb KOHKPCTHBIC YUCIICHHBIC MCTO/bI, OIITUMAJILHBIC TSI JAHHOTO KJIaCcCa 3a4ay;

BJIAJCTh:

- HaBbIKaMU IIPUMCHCHU A YU CJICHHBIC MCTOAbI JJIA pCHICHUA TPUKIIAAHBIX 3a1a4.

JIvHeitHoe ¥ HEeJTMHEWHOE MPOrPaMMHUPOBAHUE

YMETB:

- HPUMCHATDb YUCJIICHHBIC METOAbI PCIHICHHA 3a/1a4 OI[HOMGpHOfI n MHOFOMCpHOI‘/'I OIITUMM3AlINH.

No Kon n HauMeHOBaHME NHIMKATOPA JOCTUKEHHUS
[Tocnenyromume TUCIUTIITUHBI
n/n KOMIIETCHITUH

VK-1.1, VYK-1.2, VK-1.3, VK-1.4, VK-1.5, VYK-1.6,
VK-2.1, VK-2.2, VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-34, VK-3.5, VK-3.6, VK-4.1, YK-4.2,
VK-4.3, VK-44, VYK-5.1, VK-5.2, VK-5.3, VK-6.1,
VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-7.1, VYK-7.2,
VK-7.3, VK-74, VYK-8.1, VK-8.2, VK-8.3, VK-84,
BAIOHEHIE u samra BBy CKHOM VK-9.1, VK-9.2, VK-9.3, VK-94, VK-9.5, VK-10.1,
1 VK-10.2, YK-10.3, OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-

KBAJTH(PHUKAIIMOHHON paboThI

1.4, OTTK-1.5, OIK-2.1, OTK-2.2, OTIK-2.3, OITK-2.4,
OIK-2.5, OIK- 3.1, OIK-3.2, OIK-4.1, OITK-4.2,
OITK-5.1, OIK-5.2, OIK-6.1, OIK- 6.2, OIK-7.1,
OITK-7.2, OTIK-8.1, OTIK-8.2, ITK-1.1, TTK-1.2, TIK-1.3,
MK-1.4, TK-2.1, MK-2.2, TK-2.3, [K-3.1, MK-3.2,
TK-3.3, [IK-4.1, TIK-4.2, TIK-5.1, TIK-5.2, TIK(I])-1.1,
TIK(LD)-1.2, TIK(LD)-1.3, TIK(LD)-1.4, TIK(ID)-1.5

4. O0bem IMCUMIUIMHBI (MOAYJSA) B 3a4eTHBIX €JIMHHMIAX € YKA3aHHMeM KOJU4YecTBa aKaJeMH4YeCKHX
YacoB, BbIJICJICHHBIX HA KOHTAKTHYI paldory o0y4almuxcs ¢ npemnogaBartesneM (0 BHIAM Yy4eOHBIX
3aHATHH) U HA CAMOCTOSITEIbHYIO PA00Ty 00y4YaK0IIUXCS

Cemectp
13 Hux vackl
. Bcero Ha
Bun yueGuoii paGoret YacoB  |IpaKkTHYECKYIO 6

MOJTOTOBKY
KonrakTHas padora 48 48
Jlexumonnsie 3anstus (Jlek) 16 0 16
[pakTuueckue 3austus (I1p) 32 0 32
Muast koHTakTHasi padoTa, B TOM YHCJIe: 0,5 0,5




KOHCYJbTAIIMU TI0 KYPCOBOH paboTe (TIPOEKTY),
KOHTPOJBHEIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTaIMIo (caya 3a4deTa,
3adeTa ¢ OICHKOH; 3aIllUTa KypCOBOMW pabOThI 0,25 0,25
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas paGOTa Ha aTTeCTaluio B CCCCUIO

0,25 0,25
(KOHCYJBTAIMS TIEpeT PK3aMEHOM U cllaua
Yacpl HAa KOHTPOJIb 26,75 26,75
CamocrositenibHasi padora (CP) 31,75 31,75
O0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIS)
gacer:| 108 108
3a4eTHbIE eTMHULbI: 3 3

5. Copep:kaHue JUCUMILIMHBI (MOAYJis1), CTPYKTYPHPOBAaHHOE MO pa3jejaM (TeMaM) ¢ yKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YACOB U BUAOB YUeOHbIX 3aHATHH
5.1. TemaTuueckuit 1iaH AUCHUILIUHBI (MOJTYJIS)

KonrakTtHas padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
o HWHJIHAKATOP
= a
No Pasgensl JUCHUTUINHBI § ek 113 P CP B:zzo’ IOCTHKEHU
8 W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MpaKTH- MpaKTH- MpaKTH- KOMIICTCHI]
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO nn
HOAro- MHOAro- MHOAro-
TOBKY TOBKY TOBKY
L paznen. HTennexTyanbHble
TEXHOJIOTHH U HEUPOHHBIEC CETU
TpanuroHHbIE HEUPOHHBIC OIK-2.1,
1.1. coTi 6 1 3 1 5) OI1K-2.3,
OIIK-6.2
OIlK-2.1,
1.2. [T'nyOoxue HelipoHHAe ceTn 6| 2 1 1 4 OIIK-2.3,
OIIK-6.2
2. |2 pa3nen. OnHOCIONHBIN 1
MHOTOCJIOMHBIN NEPCENTPOH
OIIK-2.1,
2.1. |Ilepcentpon Pozenbnatra 6| 2 1 2 5) OIIK-2.3,
OIIK-6.2
OIIK-2.1,
2.2. IMHOTOCTIOWHBIA EPCENTPOH 6 1 3 4 OIIK-2.3,
OIIK-6.2
3. |3 paznen. Metoas! o0yueHus
MHOT'OCJIOMHOTO MEePCENnTPOHA C
MPSIMBIM PacCIIPOCTPAHEHUEM
CUTHaJIa
Mopnens MHOTOCJIOIHOTO OIK-2.1,
3.1. 6| 2 2 1 5 OIIK-2.3,
nepcenTpoHa OITK-6.2
4. |4 paznen. Heitponnsie cetu,
YUUTHIBAIOIINE BPEMS
. OIlK-2.1,
41 I;Ia}hlq(;THOc KpPaTKOBPEMEHHOMN 6 2 4 5 8 OIIK-2.3.
OIIK-6.2




5. |5 pasnen. HelipoHHbIe ceTH C
paauanbHBIMU 6a30BBIMU
GyHKIUSIMU
Mogaens HelipoHa W MOJENIb OINK-2.1,
5.1, (0 . 61 4 2 7 OIIK-2.3,
HelipoHHoU cetu ¢ PHO. OITK-6.2
Kparkue cBenenuss u3 teopuu OIK-2.1,
5.2. 61 2 2 5 OIIK-2.3,
perynspuzauuu TUXOHOBA. OITK-6.2
6. |6 pasnen.
CaMoopranu3yrommecs: KapThbl
Koxonena
Camoopranu3yommecs:  KapTbl OIK-2.1,
6.1. 6| 2 4 2 8 OIIK-2.3,
Koxonena. OITK-6.2
7. |7 pa3nen. PexyppeHTHble
HEUPOHHBIE CETH
OIlK-2.1,
7.1. |PexyppeHTHBIC HEHPOHHBIE ceTH | 6 3,55 3,55 | OIIK-2.3,
OITK-6.2
8. |8 pasznen. HeliponHsle cety,
OCHOBaHHbIE HAa UH(pOpMAIUU
HetiponHbie ceTH, OCHOBAaHHBIC OIK-2.1,
8.1. ’ 6 1 2 5,2 8,2 | OIIK-2.3,
Ha TeOpUH HH(DOPMAIIHH. OITK-6.2
OIlK-2.1,
8.2. |Ciemnoe u3BJIeYEeHNE CUTHAIIA. 6 1 6 5 12 OI1K-2.3,
OITK-6.2
Heliponnele ceTu, OCHOBAaHHBIE OlK-2.1,
8.3. ’ 6 5 5 OIIK-2.3,
Ha uHopmauu OITK-6.2
9. |9 paznen. MIHas KOHTaKTHast
paborta
OIlK-2.1,
9.1. |Wnas koHTaKTHas paboTa 6 1,25 | OIIK-2.3,
OIIK-6.2
10. (10 paznen. Kontponb
101 OIlK-2.1,
" |9Kk3aMeH 6 27 OIIK-2.3,
OITK-6.2
5.1. Jlekuuun
Ne | HammeHoBanue paznena o
. HanmMeHnoBaHue 1 KpaTkoe COAEp:KaHue JTEKIIUI
/1 ¥ TEMBI IEKITHH
HoBble HayuHble HampaBJi€HHUS: WCKYCCTBEHHBI HWHTEIUIEKT, MAIIMHHOE
oOy4yeHHEe W HEHUPOHHBIE CETH, HCTOPHS WX Pa3BUTHS W COBPEMEHHOE
COCTOSIHHE.
O630p mpobsEM, KOTOPBIE SIBISAIOTCS MPEIMETOM H3YYCHHS KaXJIOTO W3
1 TrlallI/ILII/IOHHBIC Hay4HbIX HAIIPABJICHUI U IIPUMEPBI YCIIEITHOIO UX PELICHUS.
HCUPOHHBIC CCTU buonnueckuii moaxoj K pEIICHUIO 3aJad4 HCKYCCTBEHHOI'O HWHTEIUIEKTA,
Onosorudeckre (eCTeCTBEHHBIC) U NICKYCCTBEHHBIE HEHPOHHBIE ceTH. Mojienb
HCKYCCTBEHHOIO  HEMpOHAa M  HCKYCCTBEHHOM  HEWPOHHOW  CETH.
MHuoroo6pasue apXuTeKTyp HEHPOHHBIX CETEH U PEIIAEMBIX C UX




IIOMOIIILIO 3a7a4.

I'my6Gokue HelipoHHae
ceTH

I'my6Gokue HelipoHHae ceTu

O030p HOBBIX IOAXOJOB: CBEPTOYHBIC HEHPOHHBIC CETH, METOJ OIOPHBIX
BekTOopoB SVM, nepeBbs puieHuil u ciydaiineie jeca, RSTM HelipoHHbIe
CETH.

IIepcenTpon
PozenOiarra

Knaccupukanus ¢ HCHONB30BAHHMEM  NEPCENTPOHA, IPEIJIOKEHHOIO
@®prakoM Po3eHO1aTTOM, - OHOCIOWHONW HEIWHEHHON CETH C MOPOTOBBIMHU
aKTUBALlMOHHBIMU (DYHKIMSIMH.

ANTOpUTM aganTanuu BECOBBIX Kod(pQUIMEHTOB mepcentpoHa. IIpobiema
«uckioyvarouiee MJIN» u peenue 3agay pa3aeiaeHus JaHHbBIX, TOJTYYEHHBIX
C TMOMOIIIBIO JIOTHYECKUX BBIPAKECHHH.

MHuorocinonHbIit
MepCenTPOH

Pemenue 3amau knaccudukanuy JaHHBIX C IPUMEHEHHEM MeToja K- cpeHux
U ero MOJTU(UKAIIHIA.

3agaya BEKTOPHOTO KBAaHTOBAaHMS W MpPUMEp MOJIYYEHHS JUarpaMmbl
BopoHOro 17151 KOHEYHOTr0 MHOYKECTBA .

Mojesrs MHOTOCJIOMHOTO
MepCenTpOHa

Mogens HeHpoHa MHOTOCIOWMHOTO MEPCENTPOHA:
AKTUBALMOHHBIE (PYHKIIHH.
ApXUTEKTypa MHOTOCIOWHOIO MEPCENTPOHA: BXOMHOW CIJIOM, BHYTPCHHHE
CJIOM ¥ BBIXOJIHOM cioii. [IpoGiiema 00ydeHrss MHOTOCIIOIHOTO MepPCEeNnTPOHA.
Anroput™M 00paTHOTO PACTIPOCTPAHCHUS OIIUOKH.

Beca, CMCIICHHUS |

NHC c kpaTkoBpeMeHHOI
MaMSAThIO

ApxuTekTypa U MeTOJpl 00y4eHHs] HEUPOHHBIX CETell C KPaTKOBPEMEHHOMU
MaMSATBIO.

[Ipumep amantuBHOrO ¢unsTpa. MHorocnoitnas MHC c¢ 3apepxkkamu 1o
BpEMEGHHM Ha BXOJaX HEHPOHOB. AJIAaNTUBHBIA HEUPOHHBIA (QHIBTP.
Heliponnas cerb ¢ 3azepKKamu IO BpeMeHU B cilosix. IIpocTpaHCTBEHHO-
BpemeHHas moaenbs MHC.

Mopnens HelipoHa U
MOJIETb HEUPOHHOW CETH
c PbO.

ApPXUTEKTYpa U METO/Ibl 00yUEHHsI pEKYPPEHTHBIX HEHPOHHBIX ceTeH.
Heiiponnsie cetn ¢ panuanbHbiMH 0a30BbiMU QyHKIUsIMU (PB®D). Moxens
HelipoHa ¢ Pb®. Apxutektypa IBYyXCIOWHON HeWpoHHOU cetu ¢ PB®.
CnocobHocTh HelipoHHOM cetu ¢ PB® pemats 3amauy pazaenenust 00pas3os.
ITpobnema «uckmovaromiee MJIM» u ee perenue ¢ nomoipto Pb® cern.

Kpartkue cBenenus us
TEOPUH PEryIApU3aALUU
TuxoHoBa.

Ocob6eHHocTH MpUMeHeHHs HeMpoHHBIX cetelt ¢ PB® st unTepnionupoBanus
JTAHHBIX.

OOyueHue ¢ yuuTeseM Kak II0X0 o0ycloBleHHas 3aaua. Kparkue cBeeHus
13 Teopuu perynspusanuu Tuxonosa. CBoiicTBa HelipoHHOU cetu ¢ PO kak
cetn perymapuzanuu. O6o6mennas Pb® cerb. Crparerun oOyuenuss PbD
cereil. OOOCHOBaHME 4MCIa HEHMPOHOB CKPBHITOro cios. MeTonsl BbIOOpa
neHtpoB Pb®d: ciyuaiinblil BbIOOp, BBIOOP MO MPUHLMIY CAMOOPraHU3AIHH,
BBIOOD C YUUTEJIEM.

Camoopranusymomuecs
kapTel KoxoHeHa.

Camoopranusupyromuecs kapTol Koxonena (SOM).

Omsnonornyeckas wuHTepnperanuss SOM. VYpasuenue oOydenns SOM,
IpoIecchl COPEBHOBaHUS, Koomnepauuu u aganrtaiuu Becos MHC. HayansHoe
MO3ULMOHUPOBAHNUE HEWPOHOB. CaoiicTBa KapTsl IIPU3HAKOB:
anmnpoKCUMAIUs BXOJHOTO IPOCTPaAHCTBA, TOTIOJIOTUYECKast
VIOPSIIOYEHHOCTh ~ W COOTBETCTBHE  IUIOTHOCTH  paclpeieeHHS
BEPOSITHOCTEM.

11

Heliponnslie cetn,
OCHOBaHHbIE Ha TEOPUU
nH(pOpMaLUH.

HeiiponHsle ceTH, OCHOBaHHbIE Ha TEOPUH UH(OPMAIIHH.
ApXUTeKTypa HEHPOHHOW CeTH, OCHOBAHHOM Ha TEOpUHU MHPOPMAIUH.

12

Crnenoe U3BJIEUEHHE
CUTHAJIA.

Hpo6neMa pasaciicHus MW OLUCHKM HCXOJHBIX CHUTHAJIOB U IIIYMOB,
MMpEACTABJICHHBIX B BUAC CMCCH.
Merton aHaIM3a HE3aBUCUMBIX KOMIIOHEHT IS pelmiCHus 3a1a4r CIICTIOTO




M3BJICYCHUs] CUTHAJIOB. KackagHas HEMpOHHAs CETh IS CIETIOr0 U3BIICYCHHUS
CHUTHAJIOB. AJJanTanus aKTUBAMOHHON (DYHKIIMU HEHPOHOB.

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanmne pasaciia

11\/@11 U TEMBI IPAKTHYECKHX HaumenoBanue u cozepkaHne NPaKTUYECKHUX 3aHATUI
3aHATUN
Kunacrepuszanust MeToqom K-cpeHux.
1 T}:iazmunonﬂme CTyneHThl MUIIYT, OTJIAKUBAIOT U BBIIIOJIHAIOT IIPOIPaMMBI 110 TEME 3aHATUS,
HCHPOHHBIC CCTH yKa3aHHOH B pazzene «Tema quCHUILUINHED.
. CBepTouHbIC HEHPOHHBIE CETH
2 [myGoxue Heiiponnae CTyneHThl MULIYT, OTJIAKUBAIOT U BBIIIOJIHAIOT IIPOIPaMMBI 110 TEME 3aHATUS,
cetn YKa3aHHOM B pazzene «Tema quCHMILUINHED.
ANTOpUTM aJanTaluu BECOBBIX KOA(p@HUIHMEHTOB nepcentpoHa. [Ipobiema
«ackmoyaromee MJIM» u pemenue 3agad pa3aesieHus JaHHBIX, TOJTYyYEeHHBIX
3 Iepcenrpon C TIOMOILIBIO JIOTUYECKUX BBIPAKEHUM.
PosenGnarra CryneHThl MUIIYT, OTJIAKUBAIOT U BBIIIOJIHAIOT IIPOIPaMMBI 110 TEME 3aHATHS,
yKa3zaHHOH B pazjnene «Tema qUCHUILIUHBDY.
PewieHne nOrnyeckux BBIPAKEHUN C MCIOJIb30BAHUEM HEMPOHHBIX CETEH -
4 MHOrocnonHbIN MEPCENTPOHOB
HEPCENTPOH CTyneHThl MULIYT, OTJIAKUBAIOT U BBIOJIHAIOT IPOrPaMMBI 10 TEME 3aHATHS,
yKa3aHHOH B paznene «Tema qUCIMILINHBD.
. MHOroCI0MHBIN epcenTpoH
5 Moness muorocnoinoro CTyneHThl MUUIYT, OTJIAKUBAIOT U BBIIOJIHAIOT IIPOIPaMMBI 110 TEME 3aHATUS,
fiepeenTpona yKa3aHHOH B paznene «Tema quCIUIUINHBD.
ApXUTEKTypa U MeToJbl O0yYeHHsI HEHpPOHHBIX CeTel ¢ KpaTKOBPEMEHHOM
6 NHC c xpaTKkoBpeMeHHO | 1aMAThIO
NaMSThIO CryneHThI MUIIYT, OTJIAKUBAIOT U BBIIIOJIHAIOT IIPOIPaMMBI 110 TEME 3aHATHS,
yKa3aHHOW B paznene «TeMa quCiuIInHb.
Mogens Helipona ' |APXUTEKTYpa U METOJIbI O0YYEHHS PEKYPPEHTHBIX HEUPOHHBIX CETEH.
7 | momens neliponnoii cetn |CTYAEHTHI UIIYT, OTJIAKUBAIOT M BBINOJIHAIOT IPOIPAMMBI 110 TEME 3aHSATHS,
¢ PRO. yKa3aHHOMW B paznene «TeMa qucCuumInHb.
Kpatkue cBenenus u3 Pb® HelipoHHBIE cETH
8 | teopuu perynspuzanuu |CTYAEHTHI IUIIYT, OTJIAKUBAIOT U BBINIOJHAIOT IIPOTPAMMBI 110 TEME 3aHATHS,
TUXOHOBA. yKa3aHHOH B paznene «Tema quCIUILIUHBD.
Camoopranusyromnmecs: KapThl 1 UX IPUMEHEHHUE B 33/1a4ax Kiaccupukanuu
9 CaMoOopranm3yomyecs |4 B 3a71a4aX CHUKEHHS Pa3MEPHOCTU M YIOPSAAOUEHHS
kapThl KoxoHeHna. CTyneHThl MUUIYT, OTJIA’KUBAIOT U BBIIIOJIHAIOT IPOrPaMMBI 10 TEME 3aHATHS,
yKa3aHHOH B paznene «Tema quCHMILINHBD.
Heiiponnsie cetu, O06paboTka cUrHaJIOB
11 | ocHoBanHble Ha Teopuu |CTYIEHTHI IMIIYT, OTIAXKHUBAIOT U BHUIOIHAIOT IIPOTPaMMEI 10 TEME 3aHATHUS,
HHpOPMAIIHH. yYKa3aHHOU B paznene «Tema qUCIMINHBDY.
WNHC nns cnenoro paseneHusi CUTHAJIOB U U300pakeHu i
12 Cnenoe HsBnedeHme CTyneHThl MUIIYT, OTJIAKUBAIOT U BBITIOJIHAIOT IPOrPaMMBI 10 TEME 3aHSATHS,

CHUT'HaJ1a.

YKaSaHHOﬁ B pa3aciic «Tema TUCHUILIMHBDY.

5.3. CamocrodTenbHas paboTa o

OyJarommxcs

Ne | HaummeHnoBaHnue pasaena o
ConeprkaHne caMOCTOSTEIHFHON paboThI
I/II | JUCHHUILUIMHBI U TEMBI
TpaguunOHHBIE HEUPOHHBIE CETH.
1 TpaguuuonHbIe N3yuenue nekunoHHoro matepuaia. Iloaroroska x ynabopatopHoi paborte.

HCI‘;IpOHHBIe CETHU

CTy,Z[CHTBI HU3Yy4alOT UCTOYHUKU JIMTCPATYPhI, CTATbU, UHTCPHCT-




PECYpPChI, COCTaBISIIOT OTYETHI.

I'my6Gokue HelipoHHae

CBepTouHbIE HEHPOHHBIE CETH
N3yuenune neknuonHoro marepuana. [loaroroBka k yrabopatopHoit padore.

2 ceTn CryneHTsl M3y4alOT MCTOYHMKH JINTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIIOT OTYETBHI.
Knaccupukanus ¢ HCHONB30BAHHMEM  NEPCENTPOHA, IPEIJIOKEHHOIO
@®prakoM Po3eHO1aTTOM, - OHOCIOWHONW HEIWHEHHON CETH C MOPOTOBBIMHU
3 Ilepcentpon aKTUBALlMOHHBIMU (DYHKIMSIMH.
Po3enbnarra Nzydenne neknuonHoro marepuana. [loaroroBka k imabopatopHoil paboTe.
CryneHTbl HM3y4arOT MCTOYHHMKHU JIMTEPATypbl, CTATbH, UHTEPHET-PECYPCHI,
COCTaBJISIFOT OTYETHI.
Mozens MHOTOCIOMHOTO IIEPCENTPOHA
Mognens MHOTOCHOIHOTO |3yuenne nekumonnoro marepuana. Ilogroroska x jmabopaTopHoil pabore.
5 IEpPCENTPOHA CryneHTbl HM3y4arOT MCTOYHMKH JINTEPATYPBI, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIIOT OTYETHI.
NHC ¢ xpaTKOBpEMEHHOH MaMSThIO.
MHC c kpatkoBpemenHoii|M3y4enne nexkunonnoro marepuana. Iloaroroska k nabopaTopHoii padore.
6 MaMSThIO CryneHTsl M3y4arOT MCTOYHHMKHU JINTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIIOT OTYETHI.
. Hetiponnsie cetu PHO.
Monex neidpona n N3yuenue nexkunuonHoro marepuana. [loaroroska k nabopaTopHoil padoTte
7 | Mozmenb HEHPOHHOM ceTH C i P ' patop b '
TYJIEHTbl HM3Y4arOT MCTOYHHMKH JINTEPATYpbl, CTaTbU, UHTEPHET-PECYPCHI,
¢ PEO. COCTAaBJISIFOT OTYCTHI.
HelipoHHbie ceTu perynspusaiuu
Kpatkue cBenenus us s I 6 —
Y4EHHE JIEKIIMOHHOIro Marepuaia. IloaroroBka x nabopaTopHOM padore.
8 | Teopuu perymsipusaumu CryneHTsl HM3y4arOT MCTOYHMKH JINTEPATYPBI, CTaTbU, UHTEPHET-PECYPCHI
THXOHOBA. ya y4 paTyphl, ) PHET-PECYPCHI,
COCTABJISIFOT OTYETHI.
Camoopranusupytomuecs kaptel Koxonena (SOM).
9 CaMOOpFaII<{I/I3y101HI/IeC}I N3yuenne nekunoHHoro Matepuana. IloaroroBka k nabopatopHoit pabore.
KapTpl ROXOHCHA. CryneHTsl M3y4arOT MCTOYHHMKHU JINTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIIOT OTYETBHI.
[IporpamMmmupoBaHue peKyppEHTHBIX HEMPOHHBIX CETEN
10 Pevapp CHTHBIC CryneHTsl M3y4arOT MCTOYHHMKHU JIMTEPATypbl, CTaTbH, WHTEPHET-PECYPCHI,
HEHPOHHbIC CeTH COCTABJISIFOT OTYETHI.
HeliponHsbie ceTH, OCHOBaHHbIE Ha TEOPUU UHPOPMAIUH.
Heitponnsie cetn,
11 | ocHoBaHHBIC Ha Teopun |M3ydyeHue neknuoHHOro marepuana. [loaroroBka k nabopaTtopHoil paboTe.
uH(pOpMaLIUH. CryneHTsl M3y4arOT MCTOYHHUKHU JIMTEPATypbl, CTaTbU, UHTEPHET-PECYPCHI,
COCTaBJISIFOT OTYETBHI.
Brigenenne curHaiia X cMecHu
Crenoe u3Bneuenue |VI3ydeHue jekuMoHHOTo MaTepuana. IloaroroBka k nabopatopHoi pabore.
12 CUTHAJIA. CryneHTsl M3y4arOT HCTOYHHKHU JIUTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,
COCTaBJISIFOT OTYETBHI.
Hetiponnsie ceTw, Paznenenue n3obpaxeHui.
13 OCHOBaHHbBIE HA CryneHTsl M3y4arOT MCTOYHHKHU JIUTEPATYpbl, CTaTbU, MHTEPHET-PECYPCHI,

uH(popMalun

COCTaBJIAIOT OTYCTHI.




6. MeTonnyeckue MaTepHaJIbl J1JIs1 CAMOCTOSITEIbHOMH PadoTHI 00y4AIOIIUXCS MO THCIHUILINHE (MOTYJIIO)

[IporpaMmoil AUCHUIUIMHBI NPEAYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATHH, HA KOTOPBIX AETCS
OCHOBHOM CHCTEMaTHU3WPOBAHHBIN MaTepuall, W JIA0OPATOPHBIX 3aHATUH, MPEANOIAralonuX 3aKperuieHUue
M3Y4YEHHOro MaTepuasna u (opMUpOBaHHE Y 00ydaroIuXCcsl HEOOXOAUMBIX 3HAaHUM, yMEHUH U HaBBIKOB. Kpome
TOTO, BKHEUIIMM STaloM HW3YYCHHS TUCIUIUIMHBI SIBISIETCS CaMOCTOSITENIbHAs paboTa OOyJarommuxcsi ¢
HCIIOJIb30BAaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

B 006beM camocToSTENNbHOM paOOThI 10 TUCHIUIUTHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLUIUIMHBL

- MOATOTOBKA K JTAOOPATOPHBIM 3aHSATHSIM;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYAECHTOB;

- MOJIrOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHOU paboThI;

- IOArOTOBKA K 3K3aMEHY.

3a0roM yCIEmHOT0 OCBOCHHUS JAUCIUILIMHBI SIBISETCS 005S3aTeIhbHOE TMOCEHICHHE JICKIIMOHHBIX W
1abopaTOPHBIX 3aHATUN, TaK KaK MPOMYCK OAHOro (TeM Oojee, HECKOJbKUX) 3aHATUH MOXKET OCIIOKHUTH
OCBOEHUE pa3esioB Kypca. Ha mabopaTopHBIX 3aHATHIX MaTepUall, U3JI0)KCHHBIN Ha JICKIUAX, 3aKPETUIICTCS PU
BBIITOJIHEHUH 3aJJaHUM.

[Tpuctynas K M3y4CHHIO TUCIUTUTHHBI, 00yJaronieMycsi HEOOXOIUMO B TIEPBYIO OUEPElb 03HAKOMUTHCS
c cogepxanuem PIIJ], a Takke METOOUYECKHMMH YKa3aHUSIMU IO OPraHU3alMU CAMOCTOATEIbHOU paboThl U
MOJATOTOBKH K MTPAKTUYECKUM 3AHATHUSM.

[Tpu MOATrOTOBKE K JIEKIIMOHHBIM 3aHATUSAM CTYJIEHTY HEOOXOUMO:

- 0O3HAKOMUTBCS C COOTBETCTBYIOIIEH TEMOM 3aHATHS;

- OCMBICJIUTh KPYT U3y4aeMbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

- U3YYUTh PEKOMEHIYyEMYI0 paboydeil mMporpaMMoii TUTEPATypy MO JAHHOU TeME.

[Tpu moaroroBke K J1aOOPATOPHBIM 3aHATUSM U B paMKaX CaMOCTOSTEIbHOW pabOThl MO H3YyUEHUIO
JTUCIUILTAHBI 00YJarOIUMCsT HEOOXOTUMO:

- NOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepHall U JOMOJIHUTH €ro ¢ Y4EeTOM
PEKOMEHIOBaHHOM 110 TaHHOM TEME JINTEPaTyphI;

- pU CaMOCTOSITEJIbHOM H3YyYEHHUU TEOPETHUUECKOW TEMbl CJeNaThb KOHCIEKT, HCIOJIb3Ys
pekomenoBanHbie B PI1J] ncrounukuy;

- BBITIOJTHUTH J1a0OpaTOpHBIE 3aJJaHKs B paMKax U3y4yaeMOU TEMBI;

- OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI MO TeMe, ucmnoib3ys marepuansl ®OC, nubo rpynmnoBbie
VHIMBUAYAJIbHBIE 3aIaHUS, TOATOTOBIICHHBIE MIPETIO1aBaATEIEM;

- IOJTOTOBUTHCS K TIPOBEPOYHON paboTe, MPEeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- HOATOTOBUTHCS K IIPOMEKYTOUHON aTTECTALIUH.

HUrtoroMm u3ydeHusi AUCIUIUIMHBI SIBISETCS SK3aMEH. DK3aMeH MPOBOAMTCS Mo pacmnucanuio. dopma
MIPOBEJICHUS 3aHITHUSI MOXKET OBITh YCTHasl, MUChbMEHHAsI U B 2JIEKTPOHHOM BHJEe. CTyACHTHI, HE MPOIIEIINe
aTTECTALINIO, TOJKHBI JINKBUIUPOBATh 3a/I0JKEHHOCTh B YCTAHOBJIEHHOM IOPSJIKE.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEJCHUS] TEKYILIEero KOHTPOJISI YCIEeBAeMOCTH U NPOMEKYTOUYHOM
arTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHH ¢ yKa3aHUEM 1TaIoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Kox n HaumeHoBanue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
MH/INKaTOpa KOHTPOJIUPYEMOMH
n/m (Moy1is) cpencTaa
KOMIIETECHITIH
1 [TpaauunoHHBIC HEHPOHHBIC CETH OIIK-2.1, OIIK-2.3, OIIK-6.2 Onpoc, HalHCaRe
porpamMm
2 |I'myOoxue HelipoHHae ceTn OIIK-2.1, OIIK-2.3, OIIK-6.2 Ompoc, Hameane
porpamMm
3 |Mepcentpon Posenbrnarta OIK-2.1, OTTK-2.3, OITK-6.2 |O"POC HarHeanme
porpamMm
4 |MHorocmoiiubli nepcenTpon OTIK-2.1, OTTK-2.3, OTTK-6.2 |O"POC: Hartucanme
IpOrpaMMm




5 |Mozenb MHOTOCIIONHOTO NEPCENTPOHA OIIK-2.1, OIIK-2.3, OIIK-6.2 Ompoc, Hameare
porpaMMm
6 |MHC c kpaTkoBpeMeHHO# MaMATHIO OIIK-2.1, OTTK-2.3, OITK-6.2 |O"P°C Harucanme
porpaMMm
7 Mopens HelipoHa U MOZICNTb HEHPOHHOW CETH C OIK-2.1, OTIK-2.3, OITK-6.2 Ompoc, HamKcaHue
PHO. porpaMm
8 Kpatkue cBeieHHs U3 TEOPUHU PETYIISIpU3aliuu OIK-2.1, OTK-2.3, OITK-6.2 Omnpoc, HaIlHMCcaHue
TuxoHoBa. porpaMm
9 |Camoopranm3yromiuecs: kKapTel KoxoHeHa. OIIK-2.1, OIIK-2.3, OIIK-6.2 Onpoc, Hanmcarme
nporpamm
10 |PexyppeHTHBIC HEHPOHHBIE CETH OIIK-2.1, OIIK-2.3, OIIK-6.2 |Omnpoc
11 HeiipoHHbIE CeTH, OCHOBAaHHBIE Ha TEOPUHU OIK-2.1, OTIK-2.3, OIK-6.2 Omnpoc, HalKMCcaHue
uHpOpMaLInH. Iporpamm
12 |Cienoe u3BiIeUeHHE CUTHAIA. OIIK-2.1, OIIK-2.3, OIIK-6.2 Onpoc, Hafmcanmue
porpaMMm
13 Hetiponnsie ceTH, OCHOBaHHBIC Ha OIK-2.1, OIIK-2.3, OIK-6.2 Omnpoc,
UHpOpMALIUN IPOTPaMMHUPOBAHHE
14 |Wnas xoHTakTHas paboTa OIIK-2.1, OIIK-2.3, OIIK-6.2
15 |Dx3ameH OIIK-2.1, OIIK-2.3, OIIK-6.2 |Bompocsl

7.2. TUNOBbIE KOHTPOJIbHBIE 3aJIaHUs UM HHBIE MaTepPHAJIbl TEKYLIETO0 KOHTPOJIS YCIIEBAEMOCTH, HE00X0AUMBIE
ISl OLIEHKW 3HAHWW, YMEHHI ¥ HABBIKOB U (WJIH) OIBITA TPO(ECCHOHATBHOM eSITEIbHOCTH, XapaKTEPH3YIOLIHX
3Tansl HopMUPOBAHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCIUTIIMHBI

ceren

TectoBbIe 3aganus

(mns mpoBepkH cHOPMHUPOBAHHOCTH HMHIUKATOPOB nocTrxkeHus kommereHmui OIIK-2.1, OIIK-
2.3,0I1K-6.2)

Bapuanr 1

1. ITo KaKkuM IPUHLIUIIAM CTPOSITCSI HCKYCCTBEHHBIE HEHPOHHBIE CETH?
a) B cooTBeTcTBMM C MPUHIMIIAMU OpPTaHU3alUU U (QYHKIIMOHUPOBAHUSI OMOJIOTMYECKUX HEWPOHHBIX

b) Mo npuHIIKUIIAM ¥ TIPaBHUIaM MaTeMaTHYECKOW JIOTUKH
C) B cooTBeTcTBUM ¢ IPUHIIUIIAMU UCKYCCTBEHHOTO MHTEIJIEKTA ¥ TEOPUHU PUHATHUS PEIICHUN

d) Ha ocuoBe IMPUHOXUIIOB UMUTAIMOHHOI'O MOJACIIMPOBAHUA CIIOKHBIX CUCTEM U ITPOLIECCOB

2. Kto n xoraa pa3paboTasl KOTHUTPOH?

a) V. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) 8 1943 r.

b) 1. Xe66 (D. Hebb) B 1949 1.
) @. Pozendnart (F. Rosenblatt) B 1957 r.
d) K. ®ykymmma (K. Fukushima) B 1975 r.

3. Korma ucnonb3oBaHne UCKYCCTBEHHONW HEHPOHHOW CETH SIBIISCTCS 11eTIeCO00pa3HbIM?

a)

® OTCYTCTBYCT aJIrOpUTM PCUICHHUA 3aJadd WM HCU3BCCTCH IMPUHIUII €€ PCIICHUSA, HO HMCIOTCSA
SKCIEPUMEHTAJIbHbIC JaHHBIE €€ PEIICHMUS;
* 33]71a4a XapaKTepU3yeTcs OOIbIIMMUA 00beMaMu HHGOPMAIIIH;

* TaHHBIC HEMOJHBI, 3alTyMJICHBI, U30BITOYHBI WU IPOTHBOPEUUBHI;

b)

¢ OTCYTCTBYCT aJITOPUTM PCIICHUA 3ada4ud WM HCU3BCCTCH IMPHUHIUII €C PCHICHUA, U HCT
OKCIICPUMCHTAJIBHBIX JaHHBIX €€ PCIICHU S,
¢ 3aZla4a XapaKTCpU3yeTcCsa HE3HAYUTCIbHBIMHA o0beMaMHu I/IH(I)OpMaI_[I/II/I;




* JaHHBIC HEMOJHBI, 3alTyMJICHBI, N30BITOYHBI WU TIPOTHBOPEUHBHI;

c)

* 3aJ1a4a XapaKTepu3yeTrcs: OOMBIIMMU 00beMaMH HH(OPMAIIUH;

* HEOOXOJMMO OCYIIECTBUTh JIMHTBUCTUYECKYIO WHTEPHPETALUIO CTPYKTYphl CETH M 3HAYECHUU
CUHANTUYECKUX BECOB HEMPOHHOU CETH:

* JaHHBIEC HEMOJIHBI, 3alTyMJICHbI, U30BITOUHBI JIU IPOTUBOPEUUBHI;

d)

* 33/1a4a XapakTepusyercs 60IbIIUMU 00beMaMH UHPOPMAIIHH;

* TpeOyeTcsi OOBACHUTH Pe3yIbTaThl (DYHKIIMOHHUPOBAHUS U MOJICITMPOBAHUS,

* HEOOXOAMMO OCYILIECTBUTH IKCIIEPTHOE (PopMHUpOoBaHUE 0a3bl 3HAHUIA;

4. B xakoii mocienoBaTeIbHOCTH OCYIIECTBISICTCS (DYHKIIMOHUPOBAHUE HEWpOHa?

a) Bo-mepBbIX, yMHOXXE€HHE CUTHAJIOB Ha BXOJaX HEWpOHa Ha BecOBbIe KOA(D(PHUIIMEHTHI: BO- BTOPHIX
CYMMHPOBaHHE TIOJTYYCHHBIX Pe3yJbTaTOB: B- TPEThUX. HEIMHEHHOE MTpeodpa3oBanue

b) Bo-mepBbix, CyMMHpPOBaHHE CHTHAJIOB Ha BXOJaX HEHpOHA: BO-BTOPBIX, UX HOPMAlIM3allvs; B-
TPEThUX. HEJIMHEWHOE TpeoOpa3zoBaHue

C) Bo-mepBpix, HOpMaiM3alMsl CUTHAJIOB Ha BXOJaxX HEMpOHA: BO-BTOPHIX. UX CYMMHPOBAaHHE: B-
TPEThUX, HEIMHEHHOE TPeoOpa3oBaHue

d) Bo-mepBbiX, yMHOXKEHHE CHTHAJIOB HA BXOJaX HEWpOHA Ha BECOBBIC KOA(P(HIIUCHTHI: BO- BTOPHIX.
HEeJIMHEWHOoe npeoOpa30oBaHUE MOIYYEHHbBIX PE3YJIbTAaTOB: B-TPEThUX, UX CYMMHUPOBaHUE

5. Kakue Tunel HEHPOHOB B MCKYCCTBEHHOW HEHPOHHOW CETH MOXKHO BBIJIEIUTH B 3aBUCUMOCTH OT
BBITTOJIHAEMBIX UMU (YHKIIWH?

a)

* BXOJHBIE HEHPOHBI:

* IPOMEKYTOYHbIE HEUPOHBI:

* BBIXOJHBIE HEHPOHBI

b)

* CHHaNTU4YECKUE HEHPOHBI:

* COMaTUYECKUE HENPOHBL:

* ICHIPUTHBIE HEUPOHBI

c)

* HOPMaJIM30BAHHBIC HEHPOHBIL;

* AKTUBALIMOHHBIEC HEHPOHBI;

* HEAKTUBALIMOHHBIC HEHPOHBI

d)

* BO30Y>KJal01Ie HEUPOHBI;

* TOPMO3AIIHE HEUPOHBI:

* HEUTPAJIbHBIE HEHPOHBI

6. Kakue cyIecTByroT pa3HOBUIHOCTA HEMPOHHBIX CETEH ¢ OOpaTHBIMU CBSI3SIMH?
a)

* MOHOTOHHBIE;

* HEMOHOTOHHBIE;

* CMENIaHHBIE;

b)

* c1a00CBsI3aHHBIE;

* CUIbHOCBSI3aHHBIE;

* KOMOMHUPOBaHHbIC;

c)

* CIIOMCTO-LIUKIINYECKHUE:

* CJIOUCTO-TIOJHOCBSI3aHHBIE:
* [IOJIHOCBSA3aHHO-CJIOUCTEIE
d)

* CIIOUCTBIE;

* YaCTUYHO-CIIOMCTEIE;



* HECJIOUCTEIE;

7. Kakue OCHOBHBIE THIBI MCKYCCTBEHHBIX HEUPOHHBIX CETE€W MOYKHO BBIICIUTH C TOYKU 3PEHUSA
MPUHIUIIA UX TEUCTBUSA?

a)

* popMalIbHBIE HCKYCCTBEHHBIC HEHPOHHBIC CETH;

* peJlaKCallMOHHBIE UICKYCCTBEHHbBIC HEUPOHHbBIE CETH;

* ICKYCCTBEHHBIE HEHPOHHBIE CETH, UMUTUPYIOILE CBOMCTBA €CTECTBECHHBIX HEHPOHHBIX CETEH;

b)

* popMalIbHBIE HCKYCCTBEHHBIC HEHPOHHBIC CETH;

* KBa3u(opMaIbHbIC;

* He(hOpMaIIbHBIE;

c)

* TOMOI'CHHBIC;

* TE€TEPOrCHHbIE;

* THOPUTHBIC;

d)

* TOMEOCTAaTHYECKUE;

* CaMOHACTpauBaIOIINECS;

* HBOJIIOLIMOHUPYIOIINE

8. Uto nokasbiBaeT Teopema Koamoroposa-ApHoibaa?

a) Bo3MOXHOCTh MOCTPOEHUSI MHOTOMEPHOTO OTOOpaKEHUSI C MOMOILbI0O MATEMAaTUYECKUX OIEpaluii
HaJl He OoJiee YyeM JABYMs IEpEMEHHbIMU

b) IlpencraBuMocTh (YHKIMM MHOTMX TIEPEMEHHBIX JIOCTATOYHO OOMIEr0 BHIA C IOMOIIBIO
JBYXCJIOHHOW HEWPOHHOW CETH C MPSIMBIMH IOJHBIMH CBSI3IMH C N HEWpOHaMH BXOIHOro cios, (2n-1)
HEHPOHAMU CKpPBITOTO CJOS C 3apaHee M3BECTHBIMM OTPAaHUYEHHBIMM (DYHKUMSMU aKTUBALMU (HaIpuMep,
CUTMOUJANILHBIMU) U M HEHPOHAMU BBIXOAHOI'O CJI0Sl C HEU3BECTHBIMU (DYHKIUSAMH aKTHUBAL[UH

C) PemaemocTh 3amaun mnpeicTaBiieHUs (DYHKLUMU IPOU3BOJIBHOTO BUJA Ha HEHPOHHOW ceTu u
yKa3bIBaeT JUIsl KaKIOHM 3a/1a4 MUHUMAJIbHBIE YUCIIa HEHPOHOB CETH, HEOOXOAUMBIX JUISl €€ pelIeHus

d) IlpencraBieHne MHOTOMEPHBIX (YHKIUH MHOTHX MEPEMEHHBIX C HCIIOJIb30BAHUEM OTHOPOJIHBIX
JBYXCJIOMHBIX HEHPOHHBIX CETeH ¢ CUTMOUAAIBHBIMU NE€PEIATOUHBIMU (DYHKIUSIMU

9. KakoBa 1ienb 00y4eHusl ¢ yuuTeneM HCKYCCTBEHHOM HeHpOHHOM ceTn?

a) HactpouTh mapameTpbl HEMpOHOB (CHHAIITUYECKHE Beca U CMEIICHHUs) HEHPOHHOH CeTH TakuM
o0pa3oM, 4TOObI 00eCIEUUTD ISl BXOJHBIX CUTHAJIOB MOJIy4€HHE TPEOYEMbIX BBIXOJHBIX CUTHAJIOB.

b) M3MeHHUTh CTPYKTYpY U IApaMeTphbl HEHPOHHOM CETH TAKMM 00pa3oM, YTOOBI OHA CTaja aleKBaTHOM
CTPYKTYypE M IapaMeTpaM peraeMon 3a/1auH.

) Ob6ecneunTs MUHUMANBHYIO H30bITOuHOCTE MHC.

d) OcyIiecTBUTh YCTAaHOBJICHHE YCTOHUYMBBIX 3aBHCUMOCTEH MEX/Y COXPaHSIEMBbIMHU 3 UCKYCCTBEHHOI
HEUPOHHOU CETU JaHHBIMHU.

10. B uem BeIpakaeTcst CIOCOOHOCTH K 0000IIEHUIO UCKYCCTBEHHON HEMPOHHOU ceTH?

a) DTO CHOCOOHOCTH HEWPOHHOH ceTH AeNaTh TOYHBIA MPOTHO3 Ha JIaHHBIX, HE MPHHAJJISKAIIINX
HCXOJTHOMY 00y4aroIeMy MHOKECTBY

b) DT0 BO3MOXHOCTH arperMpoBaHUs HCXOIHBIX JAHHBIX B HEHPOHHON CETH VIS TOJy4YCHHS
000011IEHHOI OLIEHKU

C) DTO cCIOCOOHOCTH HEMPOHHOMN TEHEPUPOBATH HOBBIE TUTIOTE3BI

d) D10 crnocoOHOCT, HEHPOHHON CETH YBEIWYMBATH OOBEM 3alMOMUHACMON HWHGOPMAIMK 10
pe3ynbTaTaM ATUTENBHOTO 00y4YeHUs

11. Uem oTnnuaeTcsi curHanbHbIN MeTo 00yuenust Xe66a ot nuddepenmanbHoro?

a) B curnampHoM Merosne oOyueHust XeO0a ycHIMBAIOTCS Beca CBA3ed Mex1y BO30YXKAEH-HBIMU
HelipoHamHu, a B qudepeHnnarTbHOM MeToie 00yueHns Xe00a 0oiee MHTEHCHB-HO W3MEHSIOTCS Beca CBSI3EH,
COEMHSAIONINE HEHPOHBI, BEIXO/II KOTOPBIX Hanbosee TU-HAMUYHO U3MEHUIIHCh.

b) B curnagpHOM MeToe 00yueHus Xe00a H3MEHSIOTCS TOJIBKO Beca CMEXKHBIX HEHPOHOB, a



B 1uddepeHmaIbHOM MeToae oOyueHus: Xe00a - M3MEHSIOTCS Beca HEWPOHOB, HEMOCPEICTBEHHO HE
CBSI3aHHBIX JPYT C JPYTOM.

) B curnansaom MeTozie 00yueHus Xe06a Beca HEHPOHOB U3 COCETHUX CJIOEB H3MEHSIOT-CS ITOMAPHO, a
B nmuddepeHnuaibHOM MeToie o0ydeHust Xe60a - U3MEHSIOTCS Beca cpa3y IPYIIT HEHPOHOB.

d) B curnanbHOM MeTojie 00ydueHHss XeO0a H3MEHSIFOTCS Beca HeMPOHOB OJJHOBPEMEHHO BCEH CETH, a B
muddepeHnmanTbHOM MeTo1e 00yueHus Xe00a - Mocaea0BaTeIbHO OT CJIOS K CJIOH0.

Bapuant 2

1. KTo u korja npeuioxkuil nepByro Mojelb HelpoHa?

a) Y. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 r.
b) 1. Xe66 (D. Hebb) B 1949 1.

C) ®. Pozenodnarr (F. Rosenblatt) 8 1957 .

d) 1. Xero6en (D. Hubel) u T. Buzens (T. Wiesel) 8 1959 r.

2. Kro um xorga mpemioXui HEHWpoceTeBble MoJenH, oOydaromieiics 0e3 y4yuTenass Ha OCHOBE
caMOOpraHu3anuu?

a) 1. Xe66 (D. Hebb) 8 1949 r.

b) ®@. Pozenbnarr (F. Rosenblatt) B 1957 .

¢) T. Koxonen (T. Kohonen) B 1982 r.

d) K. ®yxmmmuma (K. Fukushima) B 1975 .

3. B yem 3akirovaercs 3ajaqa Kjactepusanuu?

a) 3ajaya KjacTepu3aluy COCTOUT B YKAa3aHUU MPUHAJIEKHOCTH BXOJHOIO 00pa3a, NpeCcTaBIeHHOTO
BEKTOPOM IPHU3HAKOB, OJJHOMY HJIM HECKOJIBKHM IMPEIBAPUTEIILHO ONPEICICHHBIM KIIaccaM.

b) Ilpu pelueHnn 3amgauyu KiacTepU3alMud OTCYTCTBYeT oOyd4aromiasi BbIOOpKA C METKaMH KJIACCOB.
Pemenne 3amaum KiacTepu3alii OCHOBAHO HA YCTAHOBICHHHM TOJO00HMS 00pa3oB M pa3MEUICHUH OIM3KHX
00pa3oB B OJIMH KJIacTep.

C) 3amaueil KiacTepH3alMM SBISACTCS HAXOXKICHHUE pPEIICHHs, KOTOPOE YIOBIETBOPSIET CHCTEME
OrpaHUYEHUI U MAaKCUMMU3UPYET UM MUHUMHU3UPYET LeNEBYI0 (QYHKIHIO.

d) 3agaueii KiacTepu3alK SBISETCS pacdyeT TAKOrO BXOJHOTO BO3JCHUCTBHS, MPU KOTOPOM CHCTEMA
CIIEYET IO YKeJIaeMON TPAeKTOPHH, AUKTYEMOM 3TaJIOHHON MOJIENbIO.

4. HazoBuTe HeCylIeCTBYIOIIYIO (YHKIMIO aKTUBALIUU HEHPOHA

a) HomunanbHas

b) CurmongansHas

¢) PagnanpHo-0a3ucHas

d) KBamparuunas

5. Kakue OCHOBHBIE THUIIbI UCKYCCTBEHHBIX HEHPOHHBIX CETEHl MOXHO BBIIACIUTH C TOYKHU 3PEHUS HX
TOIOJIOTHH?

a)

* MHOT'OCJIOMHBIE:

* TTIOJIHOCBSI3HBIE:!

* c1a00CBSI3HEIC

b)

* OJHOCJIOMHEIE:

* IBYCIIOWHBIE;

* MHOTOCJIOMHBIE

c)

* IIOCJIEIOBATEIbHEIC;

* apasiesibHbIE:

* TIOCTIEZIOBATEIIbHO-TIApAIJICITbHBIC

d)

* CHHXPOHHBIE;

* ACUHXPOHHBIE:



* KOMOMHHPOBaHHbBIE

6. Co CKOJbKUMHU HEMpoHaMHU B OKpecTHOCTH (o HeliMaHa CBs3aH KaKIbIH HEUPOH CIIa0OCBsI3aHHOU
HEHpPOHHOM ceTn?

a)3

b) 4

C)6

d) 8

7. K kakoMy THITYy UCKYCCTBEHHBIX HEMPOHHBIX CET€ OTHOCUTCS MHOTOCJIOMHBIN MEPCENTPOH?
a) K cersam 6e3 oOpaTHbIX cBsI3ei

b) K ceTsim ¢ 0O6paTHBIMHU CBS3IMU

¢) K cnoucro-uuknuaeckum cersiMm ¢ 00paTHBIMU CBSI3IMU

d) K mosHOCBS3HO-CIIOUCTBIM CETAM

8. K kakoll rpymme MeTonoB 00y4e€HHsS HMCKYCCTBEHHBIX HEHPOHHBIX CETEM OTHOCHUTCA aITOPUTM
obpaTtHoro pacupocrpanenus oubku (error back propagation)?

a) JIokabHOM ONTHMHU3ALNHU C BEIYMUCICHUEM YaCTHBIX MMPOU3BOIHBIX TIEPBOTO MOPSAKA

b) JlokanbHOM ONTUMH3ALKY C BBIYACICHHUEM YaCTHBIX MPOM3BOIHBIX IEPBOTO U BTOPOTO MOPSIKA

¢) CroxacTuuecKoi ONTUMHU3AIII

d) I'1o6anpHOM ONTUMH3ALNN

9. B uem BoIpaxaercs 23QPexT nepeodyueHust HeHPOHHOH ceTn?

a) B upeamepHO TOUHOI MOATOHKE BBIXOHBIX 3HAYEHUIN CETH B CIIy4ae CIUIIKOM JIOJITOr0O €€ 00yUeHHsI
IIPU YCIIOBUH, U30BITOUHO «MOLIHOW) CETU

b) B HecriocoOHOCTH 3a0bIBaTh HAKOILICHHBIH OMBIT CETH MPU €€ MOBTOPHOM O0yYCHUH

C) B ynmyumienun nporHocTHYECKIX BO3MOXKHOCTEH CETH 1O PE3yNIbTaTaM JINTEILHOTO 00yYeHHS

d) B yBennueHnH 3aBUCHMOCTH OT KauecTBa 00y4arolleil BBIOOPKH B Iporiecce 00ydeHHs

10. B ueM 3axitouaeTcs CyTh aJiropuTmMa o0ydeHus 0e3 yuurens T. Koxonena?

a) MuHuMmM3aMs pa3HUIBl MEXJY BXOJHBIMH CHUTHAJIAaMH HEWpOHa, MOCTYHAIOIIMMHU C BBIXOJOB
HEHPOHOB MPEABIAYIIETO CII0s,  BECOBBIMHU KOA(PGHUIIMEHTAMH €r0 CHHATICOB

b) Hactpoiika mapameTpoB HEHPOHOB JJIsl yCHIICHUSI BECOB CBSI3ei MKy BO30YKICHHBIMU HEHPOHAMHE

C) beicTpoe cMHXpOHHOE M3MEHEHHNE BECOB BCEX HEHPOHOB OJTHOBPEMEHHO JJIsI BCEH CETH.

d) Bo3MOKHOCTh HCIOJIb30BaHHsI OTPAHUYCHHOTO KOJIMYECTBA BXOIHBIX CUTHAIIOB JUIsi 00yueHus 6e3
YXYALLIEHUS KadyecTBa 00y4UEeHHUS.

11. KakoBo Ha3HaueHUE KpocCc-IPOBEPKU HEMPOHHOM ceTn?

a) HezaBucumblil KOHTPOJIb pe3yabTaTa B X0/1€ aIrOpUTMa.

b) CpaBHeHue pe3ynbTaToB OOYYCHHs CETH C Pa3IMYHON CTPYKTYpOH Ha OJHOW M TOW KE 4YacTH
BBIOOPKH.

¢) HezaBucumpblit KOHTPOJIb PabOTHI Pa3IMYHBIX CIOEB HEHPOHHOI ceTu.

d) He3aBucuMBIii KOHTPOJIb paOOTHI Pa3IHYHBIX CJIOEB HEUPOHHOW CETH, TaK U OTAEIbHBIX HEHPOHOB.

Kitoun k Tecty - Ha kadenpe.

7.3. Cucrema OLIEHHBAHHS PE3yJIbTATOB OOYYEHHS MO JAUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH



O1LeHKa «OTINYHO)
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUIIHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ys HAyUHBIE JTOCTHKCHHS APYTUX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIHH;

- IPUMEHSET TeOPETUYECKHE 3HAaHU JUIsl BIOOpa METOIMKHU BBIITOJHEHUS 3aJaHUM;
- TPaMOTHO 00OCHOBBIBACT X0/l pEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCLUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsATENIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 IUCLUIUIMHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUSAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, IMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNNbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUSAX, YUaCTUE B TPYINIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIIUCTUUCCKOC U JIOTUYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET UHCTPYMEHTapueM y4eOHON NUCHUILITUHBI, YMEHUE €0 UCII0Ib30BAaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aSBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJICTBOPUTEIBHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIOJHEHUS TUCbMEHHOM pabOThI);
- 3HAHHE OT/ENbHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JVCLIUTUIAHE;
YMEHHUSL:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernyeckue BONPOCHI M MPAKTUYECKHE 3aJaHUs Uil IPOBEICHMS IPOMEXKYTOYHOW aTTecTalluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernueckue BONPOCHI AJIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTallK 00yUYaroOLIXCs

1. Onpenenenune HelpoOHHOM ceTH. Mozenb HelipoHa. BapuaHThl apXUTEKTYpbl HEUPOHHBIX ceTel. ThIibl
aKTUBAaLUMOHHBIX (QyHKUuN. Wcropus pa3BuTus HEHpoHHBIX ceTedl. HelpoHHBIE ceTM U CUCTEMBI
HCKYCCTBEHHOT'O MHTEJIEKTA.

2. MHuorocoiiHas HEWpOHHAsI CETh MPSMOTO paclpoCcTpaHeHus curHajga. CBOWCTBA MHOTOCIOWHOMN
cetd. Mozenb HelipoHa. OOydyeHue HEWPOHHOU CeTH. AJITOPUTM OOPAaTHOTO PACHPOCTPAHEHUS JOKaJIHHOTO
rpaguenTa. JIa npoxoaa BerurcneHuil. [lpoBepka npaBunbHOCTH 00yueHus HelpoHHOM cetu. IlepekpecTHas
IIPOBEpPKA, MHOTOKPATHAsl NEPEKPECTHAs IPOBEPKA. Y IPOLIEHUE CTPYKTYPBI CETH.

3. 3agaya KjIaccU(pUKaUU TaHHBIX U TPAJULMOHHBIE METOBI €€ pelieHusl. MeTo ] OOPHBIX BEKTOPOB
JUIA pEUIeHMs 3aJauyd pa3JeeHHUsl JAHHBIX C IIOMOIIBIO THIIEPIUIOCKOCTH. METOs OINOpHBIX BEKTOPOB,
MPUMEHSIOIINN QYHKIUIO siapa. DPPeKT crpsmiIeHns IpoCcTpaHCcTBa pu3HakoB. [IpenMyinecTBa 1 HeOCTaTKU
METO/]1a OTIOPHBIX BEKTOPOB.

4. OcHOBHbIE TMOHSTHS JEPEBbEB NPUHATHA pelleHui. 3agaun Kiaccu(UKalUM M PErpecCUu.
[IpeumymiecTBa M HEAOCTATKU JAEPEBbEB NMPUHATHS pemeHuid. CiydaiiHblii nec, ompenenenue. O6paboTka
JaHHBIX C OONIBIIMM YHCJIOM MPHU3HAKOB M KJIaccoB, OCOOEHHOCTH NapauieJbHOW 0O0paboTku u
MaciTabupyeMocCTb.

5. TlpoGnema oOpaboTku wu300pakeHWid W BUAeo. lIpencraBieHue NaHHBIX B BHAEC TEH30pPOB.
OcobeHnHoctu TeH30poB 1 MaTpull. [IpencTaBieHrie MHOTOKaHAIbHBIX JAHHBIX JUIS [TOJIaYM Ha BXOJ




HEHPOHHOU ceTu. BpluncieHne cBepTOK CO CKOIB3SIUM OKHOM. CTpyKTypa CBEPTOYHON HEHPOHHOW CETH U
¢byHkuuu cinoes. I'myGokue cBepTOUHBIE HEHPOHHBIE CETH U UX TPUMEHEHHE.

6. OnpeneneHre METPUKH AJIs1 BBIYMCIEHUS paccTOsiHUI. Buasl meTpuk: metpuka EBknnia nu Merpuka
Maxananobuca. OrmnpeneneHrne HEHPOHHOW CETH, OCHOBAaHHOW Ha pAacCTOSHUU. BapwaHThl apXUTEKTYpPbI
CHAaMCKHX HEUpOHHBIX ceTeil. O00cHOBaHME PYHKIMU MOTEph. MeTo 00ydyeHHsT CHaMCKUX HEHPOHHBIX CETEH.
IIpumepsl npuMEHEHUS.

7. I'myboxas MHC c¢ kparkoBpemeHHoi mamsteio. MHC ¢ 3amepkkamMu M0 BPEeMEHHM Ha BXO/AAX
HellpoHoB. I'myOokue pexyppeHTHble HelpoHHble ceTh. HenmHeliHas ceTb aBTO-PErpecCHMM C BHEIIHUMHU
BXOZaMH. PeKyppeHTHBIN MHOTOCIOWHBIN IEPCENTPOH.

8. MammnHoe oOyueHue ¢ noakperuieHueM. IIpoGnema ynpasnenus aBuxeHueM podora. OOyueHue
HEHPOHHBIX ceTell ¢ moakperuieHneM. AreHTsl. [lacCUBHBIN areHT u ero (puK-cupoBaHHAs CTpaTerus. ATEHT,
OIIPEACIAIOIUI ONTUMANIBHYIO CTPATETHIO.

9. MHC na ocHoe Teopun uHpopmarun. MHC nHa ocHoBe Teopuu mHpopmanuu. Muadopmanus u
sHTponus. KackagHble HEHPOHHbBIE CETH, OCHOBaHHbIE HAa MH(popMaly. Bzaumuas uHpopmanus Kak Lenepas
¢bynkuus. Kpurepuit makcumyma nunpopmanuu. LleneBas GyHKIus. AKTUBAIIMOHHAS (DYHKITHSL.

7.4.2. [lpakTryeckue 3aJaHus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlH 00yJaroIInXCst

TecroBble 3a1aHus JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu 00yJaroImuxcs

1. Kakue 3a1aun Henb3s1 pEMIUTh C TOMOIIBIO MAIIMHHOTO 00y4eHus?

Kinaccudukamnmro

Perpeccuro

MoaenupoBanue

Onpenenenyne NpUUNHHO-CIEICTBEHHBIX CBSA3EH

2. Kakue Ki1acchl aIrOPUTMOB MAIIMHHOTO 00yU€HHsI HE UCIIOJIb3YIOT?

OO0y4eHue ¢ yuutesneM

OOyuenue 6e3 yuurens

OO0yueHue ¢ NoAKpEeIIeHUEM

Bce Tpu npuBeieHHBIX BbIIIE BEPHBI

3. Kak moBBICHTB Ka4eCTBO PabOTHI aITOPUTMA MAIIMHHOTO 00y4YeHHs?

Cnenatb omuOKy 00yueHHs Kak MOXKHO MEHBIIIe

Cnenatp ommOKy 0000IIeHUST KaK MOKHO MEHBIIIE

CokpaTUTh pa3pbiB MEXKAY OMIUOKAMU 00y4eHUsI U 0000IIeHUS

Bce Tpu npuBeeHHbIE BBILIE BEPHBI

4. Kak ny4ie onpenenuts Gpakt nepeoOyueHus?

Mogenb He MO3BOJIIET MOJYYUTh JOCTATOYHO Majylo OIMOKY Ha oOydJaroiiemM Habope

Pa3psIB Mex 1y omrOkaMu 00y4eHUs: U TECTUPOBAHUS CIIUIIKOM BEJUK.

Pa3peiB Mexxy ommbOkamMu 00y4eHUs U TECTUPOBAHMSI CITUIIKOM MaJl.

Bce Tpu npuBeEHHBIE BBILIE BEPHBI

5. Kakue 3a1aun He pearoT ¢ IOMOIIbI0 HEMPOHHBIX ceTeil?

Knaccudukanus

Knacrepuzarus

BekTtopHOE KBaHTOBaHUE

Knacrepusanus metogom K-cpennux

6. Kak onpenenuts NpoKIsATHE Pa3MEPHOCTH

CnoXHOCTh aJrOPUTMOB MAIIMHHOTO 00Y4YEeHMsI BO3pAcTaeT HKCIOHEHIIMAIbHO C YBEITUUYEHUEM YHCIia
IIEPEMEHHBIX

CnoXHOCTh aJTOPUTMOB MAIIMHHOTO O0yUYEHUS BO3PACTAET MPONOPIIHOHAIBHO YHCTY IEPEMEHHBIX

CH0XHOCTh aJIrOPUTMOB MALIMHHOTO OOYYEHHUS HE 3aBUCHT OT YMCJIA NMEPEMEHHBIX - B 3TOM COCTOUT
MIPEUMYIIIECTBO MAIIMHHOTO O0y4YeHUs

Henb3st O11eHUTh 3aBUCUMOCTD CIIOKHOCTH MAITMHHOTO O0YYEHUS OT YMCIia TIEPEMEHHBIX

7. Kakuie TUIbl akTUBAIIMOHHBIX (YHKIIMI HE TPUMEHSIOTCSI B HEHPOHHBIX CeTsIX?

[ToporoBast akTUBalIMOHHAS (DYHKIIHS

JluneitHast akTUBAIIMOHHAS (PYHKITUS

CurmouiHasi akTUBaLlMOHHAS (PYHKLINS

CunycouabHasi akTUBALlMOHHAS (QYHKIIUS



8. Kakue Tunbl akTHBaIMOHHBIX (GYHKIUN HanboJee 1enecoo0pa3Ho NPUMEHSTh B TITyOOKHX CeTsX?
PexTudunmpoBanHyto TUHEHHYIO () YHKIIHIO
CUrMOUIHYIO aKTUBALIMOHHYIO () YHKITHIO

7.4.3. IlpumMepHbIe TEMBI KypCOBOU paboThI (TIpoeKTa) (MIPY HATTUYIHHN)

1. MHOroCiIOWHBII MEepcenTpoH MJs pelIeHUs 3ajad anmpoKCUMAlUU 3aBUCHUMOCTH IOTPEOICHUS
SHEPTUU IOMOXO03SHUCTBAMH OT TEMIIEpaTyphl BO3yXa B TCUCHUE Ir0/1a

2. MHOroCIoiHbBIN NepcenTpOH AJisl HOCTPOSHUS IPOU3BOACTBEHHBIX KJIACTEPOB B CTPOUTEIHCTBE

3. Camoopraam3yomuecs cetd KoxoHeHa IS yrmopsI04eHus [[BETOBOTO pa3HOOOpa3usi U CpaBHEHUS
3TAHUM.

4. Camoopranusyrormuecs cetd KoxoHeHa Jist BBIJCICHUS TPOU3BOJICTBEHHBIX KJIACTEPOB.

5. 'my0Gokue cBepTOUHBIE CETH JAJIsi aBTOMATUYECKOTO MMOMCKA 3JaHUI Ha U300paKeHUH.

6. I'myOoKue CBEpTOUHBIE CETH JJIsi aBTOMATUYECKOH KiTaccu(UKamu 31aHui Ha H300paKEHUSX.

7. HeiipoHHble ceTH [ aBTOMAaTHYECKOr0 IMOMCKAa YTEUYeK Temuia B 3JaHusXx ropojga mo HMK-
M300pakeHNH a3pO(HOTOCHLEMKH.

8. HeliponHble ceTu [JIs1 aBTOMATUYECKOTO OIpEAENCHUs OCBEIICHHOCTH TOpOJ MO H300pakeHUu
a3pOoPOTOCHEMKH.

9. Heiiponnsie ceTu 1 MOMCKa AeEKTOB B CTPOUTEIBHBIX MaTepUaliax.

10. PexyppeHTHBIC HEUPOHHBIE CETH IS MTPEICKa3aHus H3MEHEHHS TEMITePaTyphl B TCUCHUE T0/1a

11. PexyppeHTHbIE HEMPOHHBIE CETU IS MPeICKa3aHus KOJIMYECTBA OCAAKOB B T€UEHHE rojia

12. PexyppeHTHbIE HEWPOHHBIE CETH JUIS IPOTHO3UPOBAHUS KOJIMYECTBA AKKYMYJIHMPOBAHHOM
JIOMOXO3SIICTBAMHU 3JIEKTPOIHEPTHH, TOCTYMAIOIIEH OT COTHEYHBIX OaTapeit

13. PexyppeHTHbIE HEWPOHHBIE CETH JUIS TPOTHO3UPOBAHUS KOJIMYECTBA AKKYMYJIHMPOBAHHOM
JIOMOXO3SIICTBAMH AJICKTPOIHEPTHH, TIOCTYIIAIOIIEH OT BETpOreHepaTopa

14. HelipoHHbIE CeTH sl ONPEIEIICHUS 3aBUCUMOCTH MEX/1y COJIHEYHOU aKTUBHOCTBIO U TEMIIEPATypOid
Ha TIOBEPXHOCTH 3€MJIH B HAIIEM PETHOHE

15. PexyppeHTHbIE HEUPOHHBIE CETU JJIs MIPeICKa3aHus COTHEUHOM aKTUBHOCTH

7.5. MeTtoaudeckue MaTtepHaibl, ONpeAessonue Npoue ypbl OleHUBaHUs 3HAaHUM, YMEHUN, HABBIKOB U (WJIH)
OTIbITa MPO(PECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OPMUPOBAHUS KOMIIETEHLNUN
ITpouenypa mnpoBeAcHHs NPOMEXKYTOYHOM aTTECTAallMM M TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH
peraaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILETro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.
[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH IpPU MPOBEACHUH TEKYLIEro KOHTPOJIS
IIpUBEACHA B II. 7.2.
TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIET0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.
[TpomesxyTouHas arTecTanus No AUCHUILUIMHE TPOBOIUTCS B (hopMe 3K3aMeHa.

7.6. Kpurepuu onieHuBaHMs c(hOPMUPOBAHHOCTH KOMITETEHIIMN TPU MPOBEICHUN IPOMEKYTOUHOM aTTecTalllu

YpoBeHb OCBOCHMS M OIICHKA

Kprrepun OueHka OueHka
«HEYJIOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUpOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3a/laHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpUpyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITEJIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPaMMHOIO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yYCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCEHHA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbiTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer omu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCIHUIUIMHE 3aBUCUT OT YPOBHS C(HOPMHPOBAHHOCTH KOMIETECHIIUN, 3aKPEIICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

O1ieHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CIIU CpelHee apru(PMETHUSCKOS HAXOUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TeHOY» BBICTABIISETCS, €CIIA CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

Or1ieHKa «yIOBIECTBOPUTEITBHOY/ «3a4TEHOY» BBICTABIISIETCS, €CITH CpeHee apuPMETHISCKOE HaXOAUTCS B
uHTEpBase ot 2,5 1o 3,4.

OneHka «HEYJOBJIETBOPHTEIBHO»/ «HE 3aUTCHO» BBICTABIACTCSA, €CIM CpeaHee apu(MeTHUecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEILHOM JIUTEPATyPhl, HEOOXOIUMOH JIJIs1 OCBOCHUSI TUCITUATIITUHBI (MOTYJIs)

KommuecTBo
IK3EMILIAPOB/3JIEKTP
OoHHBIIT agpec DbC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHASl JJUTEPATYPA

1 PocroBuer B. C., UckyccTBennsie HeliponHble cetd, Cankt-IlerepOypr: Jlanb,
2019
JlonoIHMTeIbHAS JUTepaTYPa

ObC

1 bapckmit A. b., Jlormueckue HeWpoHHble cetd, MockBa: WMurepuer-| http://www.iprbooksh

Yuusepcurer Undopmanmonnsix Texaonoruit (MHTYUT), 2016 op.ru/52220.html

2 I'oposkanuna E. U., Heiiponnsie cetn, Camapa: IToBoimkckuii rocymaperBennsiii| http://www.iprbooksh
YHHUBEPCUTET TEICKOMMYHUKauil u uHpopmaruku, 2017 op.ru/75391.html

3 Cenos B. A., CemoBa H. A., Beenenue B Hetiponnsie cetu, Caparos: Aii I[Tu Dp| http://www.iprbooksh
Menua, 2018 op.ru/69319.html

4 Bapckuii A. B., BBenenue B Heiiponnsie cetu, MockBa: Murepuer- Yuusepcurer| http://www.iprbooksh
WNndpopmammonnsix Texnonoruit (MHTYUT), 2016 op.ru/52144 html

1 Kpunuukuit H. A., MuponoB I'. A., ®ponos I'. [., Jlroctepnuk JI. A.,

Sanonsckui A. P., IlporpammupoBanne, M.: Hayka, 1966 2bC

Obyyaronuecs u3 yncia nHBaauaoB u ui ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (WK ) 2JIEKTPOHHBIMH
o0pa3oBaTeNbHBIMH pecypcaMu B (hopmax, alaiTHPOBAHHBIX K OTPAHIMYCHHUSM UX 3I0POBBSI.

8.2. Ilepeuenp pecypcoB MHGOPMAIMOHHO-TEIIEKOMMYHHKAITMOHHON ceTH «HTepHeT», HEOOXOMUMBIX IS
OCBOCHUS AUCUIUILINHBI (MOYJIs)

HaumenoBanue pecypca cetu «IHTepHET» DNEKTPOHHBIN aJpec pecypea

Caitir kommanuu MathWorks, Beimyckaroreii MareMaTH4ecKuit

maxer MATLAB https://www.mathworks.com/

8.3. IlepeueHb COBpeMEHHBIX MTPO(ECCHOHAIBHBIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanune DNEKTPOHHBIN ajpec pecypea

Bceepoccuiickuii  MHCTUTYT HaydyHOM UM TEXHUYECKOH UHGOpManuu

(BUHUTHN) Www2.viniti.ru

https://www.spbgasu.ru/upload-
Cnicok cOOpHUKOB Tpya0B U koH(pepenimit B PUHL]/eLIBRARY files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

https://www.spbgasu.ru/Univer

[Tepuonnueckue u3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

Cuctema auctannuoraoro ooyuenust CII6oI'ACY Moodle https://moodle.spbgasu.ru/

DIEeKTPOHHO-O0MOIMOTEe HAas crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/

DJIeKTPOHHO-OMOIMOTeuHas crcTeMa m3narensersa "FOPAUT" https://www.biblio-online.ru/

DIeKTPOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooks" http://www.iprbookshop.ru/




8.4. Ilepeuenb HMH(POPMAIIMOHHBIX TEXHOJOTHH, HCIOJIB3YEMBIX IPH OCYLIECTBICHUH O0Opa30BaTEIbHOTO
mporecca MO JAWCUUIUIMHE, BKIOYas MEepedYeHb JIMLIEH3MOHHOTO U CBOOOJHO PpaclpoCTPaHAEMOro
MPOrPaMMHOTO 0OecrieueHust

Crioco6 pacmpocTpaHeHus

HaunmenoBanue
(JIMIIEH3MOHHOE UM CBOOOJIHO PACIIPOCTPAHIEMOE)

MATLAB noroop NeJ[31908369487 ot 01.11.2019 ¢

Matlab - sepens R2019a 000 "Co¢rnaita [TpoekTsr"

HoroBop  Ne 132009689201 ot  18.12.2020r
[Iporpammubie mpoaykTel MaikikpocodT, moroBop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO "CodrtJlaiin
Tpeiia": Windows 10, Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop  Ne  J[32009689201 or 18.12.2020r
[TporpammMubie mponaykTsl Maiikpocodt, noroop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO "CodtJlaitn
Tpetin": Windows 10, Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuaibHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CaeneHust 00 OCHAICHHOCTH YICOHBIX ayIMTOPUH M IIOMEIICHHUH JUISI CAMOCTOSITSIIBHON pabOThI

HaumenoBanue yueOHbIX ayauTopuil u nomenienuii|  OcHalleHHOCTh 000PYI0BaHUEM U TEXHUUYECKUMHU
JUISL CAMOCTOSITENIbHON pabOThI cpelcTBaMu OOyueHuUs

YuebHast ayauTopus AN NPOBEICHUS  3aHATHM
JEKIMOHHOTO  THMA, KOMIUIEKT MYJIbTUMEIUHHOTO
000pyI0BaHUs (mepcoHaNbHBIN KOMITBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKpaH, ayJu0-CUCTEMA),
JIOCKa MapkepHasi Oenasi sMayieBasi, 9KpaH, KOMILIEKT
yueOHOI Mebenu, MOAKIIOUEHHE K KOMITBIOTEPHON CeTH
CIIGI'ACY. Boixoa B IHTEpHET.

47. VYueOHble ayAUTOpUM 1S  TPOBEICHHS
JIEKIIMOHHBIX 3aHITHU

Pa6oune mecra ¢ I1K (cTos1 KOMIIBIOTEPHBIH, CUCTEMHBIIH
OJI0K, MOHHUTOp, KJaBUaTypa, MBIIIb), CTOJI padbouHii,
nojakioueHue K kommbtotepHoir cetu CIIGIACY,
BbLIXoA B Internet.

47. KomnboTepHBIH Ki1acce

VYyeOHas ayautopus sl TPOBEACHHUS MNPAKTHUUECKUX
3aHATHH, KypCOBOI'O IPOEKTUPOBAHMS (BBIMOJIHEHUS
KYpCOBbIX paboT), TPYNNOBBIX M HWHAMBHUAYaJIbHBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOISA U MPOMEKYTOYHOU
aTTecTanuu — KOMILJIEKT MYJIbTUMEAUINHOTO
000pyI0BaHUS (mepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA MPOEKTOP, 3KpaH, ayJuO0-CUCTEMA),
JIOCKa MapKepHasi Oenasi sManeBasi, KOMIUIEKT Y4eOHOH
MeOenu, MOJKIIOUEeHHE K  KOMIBIOTEPHOM  ceTu
CIIGIACY. prixon B HTEDHET

47. VYdyeOHble ayAMTOpPUM IS  IPOBEICHUS
MPAKTUYECKHX 3aHATHH, KypCOBOTO
MIPOEKTUPOBaHMsI (BBIIIOJHEHUSI KYpPCOBBIX padoT),
TPYNIOBBIX M HMHIUBHIYaJIbHBIX KOHCYJIbTAIHU,
TEKYIIEro KOHTPOJIS M MPOMEKYTOYHON aTTecTalluu

[TomenieHue a5 CaMOCTOSTENbHON pabOThI (YUUTATBHBIH
3an Oubmmoteku, aya. 217): [IK-23 wr., B 1.9. 1 mT.- [IK
mist gu ¢ OB3 (cuctemHblif 650K, MOHUTOP,
47. TlomeneHus Uil CaMOCTOSITENIbHON PabOTHI KJIaBHaTypa, MbIIb) C MOAKIIOYEHHEM K CETH
«HTEpHET» M 00ECIIeYeHNEM JIOCTYIa B JIEKTPOHHYIO
uH(pOpMaLMOHHO-00pa3oBarenbhyto cpeny CIIGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

I[J'I}I WHBAJIMJO0B U JIUII C OB3 obOecneunBarOTCS CIICHHUAJIBHBIC YCJIOBUSA JIA IMMOJTYYCHUA O6paBOBaHI/I${ B
COOTBETCTBHH C Tpe6OBaHI/I$IMI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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