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AHHOTaNINA

HucuumuimHa «MeTobl MCKYCCTBEHHOTO HHTEIUIEKTa B CHUCTEMax MPOCKTHPOBAHUS
ONTUKO-3JIEKTPOHHBIX CHUCTEM U KOMIUIEKCOB» BXOIUT B 00pa30BaTElIbHYIO IMPOrpaMmy
BBICHIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAINpPaBICHHIO MOATOTOBKH/
crenpanbHOCTH 12.03.02 «OnroTrexHuka» HanpaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIE TPUOOPHI U
KOMIUTEKCh». Jluctuminna peanusyercs kadempoit «No23y.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIUX KOMIIETCHIIUMI:

YK-1 «CrocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIM3 U CHHTE3 MH(OpMaIuH,
IPUMEHATh CUCTEMHBIN IIOJXO/ AJISl PEIIEHUs IOCTABJICHHBIX 3a7au»

OIIK-4 «CrocobeH TOHUMATh MPUHIMIBI PabOThl COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH U UCTOJIb30BaTh UX JUIs peIlIeHus 3a/1a4 IPOPECCUOHATIBHON AEATEIIbHOCTI

[IK-1 «Cnoco6HOCTh K (OPMHUPOBAHHIO TEXHUYECKUX TpPeOOBaHMI W 3ajaHUil Ha
IPOEKTUPOBAHWE M KOHCTPYHPOBAHHE ONTHUYECKUX M ONTUKO- 3JIEKTPOHHBIX IPHOOPOB,
KOMIIJIEKCOB U MX COCTaBHBIX YaCTEI»

IIK-2 «CnocoOGHOCTh K MaTeMaTHMYECKOMY MOJIEIMPOBAHUIO IPOLECCOB M OOBEKTOB
ONTOTEXHWKH M MX MCCIIETOBAaHHUIO Ha 0a3ze Mpo(hecCHOHATBLHBIX TAKETOB aBTOMAaTH3UPOBAHHOTO
IPOEKTHUPOBAHUS U CAMOCTOSATENBHO pa3paboTaHHBIX IPOrPAMMHBIX IPOTYKTOBY»

[IK-3 «CnocoOHOCTh K aHalu3y, pacueTy, MPOEKTHUPOBAHUI0 U KOHCTPYMPOBAHHIO B
COOTBETCTBUM C TEXHMYECKMM 3a/laHUEM THUIIOBBIX CUCTEM, HPUOOPOB, ONTOTEXHUKH Ha
CXEMOTEXHHYECKOM WU 3JEMEHTHOM YpOBHSIX, B TOM YHCJIE€ C HCIOIb30BAHUEM CHCTEM
aBTOMAaTU3UPOBAHHOTO ITPOEKTUPOBAHUSDY

ConepxaHue AMCUUIUIMHBI OXBAaTBIBAET KPYr BONPOCOB, CBS3aHHBIX C PEIICHUSMH
HECTPYKTYPUPOBAaHHBIX U  CIA0OCTPYKTYPUPOBAaHHBIX 3a/lad METOJaMHM HCKYCCTBEHHOI'O
MHTEJUICKTA, 3a/1a4 MOCTPOCHHSI MATEMAaTHYECKUX U MH(POPMAIIMOHHBIX MOJEIECH ONTUYECKUX H
OINTUKO- JIEKTPOHHBIX MPUOOPOB, BXOMALIMX B UX COCTaB 3JEMEHTOB, 3aJjau MOAEIHPOBAHUS
ONTUYECKUX TEXHOJIOTUH C WCIOJIB30BAHUEM METOJIOB MCKYCCTBEHHOTO MHTEIUIEKTa, aHAJN3a H
ONTUMU3ALMH TEXHUYECKUX PEILICHUH IPU UX CO3JIaHHH.

[lpenoaBanre MUCHUIUIMHBI MPEIyCMAaTPUBAECT cleayromue (HOpMbl  OpraHU3aINH
y4eOHOro mpoliecca: JIEKIUHU, TPAaKTHUYeCKue 3aHATH, Ja0opaTOpHble paboThl, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[TporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHUbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B popme 3auera.

OOmiast Tpy10EMKOCTh OCBOEHMS JUCLUUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. Tlepeuennb muaHUPYEMBIX PE3yIbTaTOB O0yUEHUS MO JUCIUILINHE

1.1. Ilenstmu mpernogaBaHus TUCIHUILIMHBI SIBJISIOTCS:

— BHEJIPEHHE HMHTErPaTUBHOIO IOJXOAAa B O0pa30BaTEIbHYIO Cpely [pOrpaMMbl
noAroToBku OakamaBpoB mo crnenuanbHoctd 12.03.02 «OnToTexHUKa» HANpaBIEHHOCTH
«OINTUKO-3JIEKTPOHHBIE TIPUOOPHI U KOMILICKCHI»;

— [onydyeHHe  OOyYaroIIMMHUCS  CHUCTEMHBIX 3HAaHMH B  OONAacTH  pelICHHS
HECTPYKTYPUPOBAaHHBIX U  CIa0OCTPYKTYpUPOBAHHBIX 3aJjad € HIPUMEHEHHEM METOOB
MCKYCCTBEHHOTO MHTEJUIEKTA, MPHHLUIIOB MOCTPOSHHSI MAaTEMATUYECKUX M HWH(OPMAIIMOHHBIX
Mojenell Ha 0a3e MCKYCCTBEHHBIX HEWPOHHBIX CEeTeH, MeHETHYECKUX aJIrOpUTMOB, HEYETKOH
JIOTHKH U HEUYETKUX MHOXKECTB,;

— IPEeAOCTaBICHHE OOy4YaroUIMMCS BO3MOKHOCTU pa3BUTh M IPOJEMOHCTPHPOBATH
HaBBIKM B MCIIOJIb30BAaHUH 3HAHUN OCHOBHBIX METOJIOB HCKYCCTBEHHOTO MHTEJUIEKTa B MpoIecce
pa3paboTKW M ONTUMHU3ALUM TEXHUYECKUX PEIIEHUH IpHU CO3JaHMM ONTHYECKHMX M OMNTHUKO-
AJIEKTPOHHBIX IPUOOPOB.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4acTH, (HOPMHUPYEMOHl  ydacTHUKaMH
00pa3oBaTeNbHBIX OTHOIIECHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIET0 0Opa3oBaHus (aiee —
OIl BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB OOYYEHUS 1O JUCIUIUINHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.

B pesynprare u3ydeHHs AUCHUILTUHBI OOYYAIONIUICS JODKEH 00J1aaTh CIeNYIONMMA
KOMIIETEHIIMSIMU MM UX YacTsMH. KoMneTeHIMM 1 MHAMKATOPhl UX JAOCTHKEHUS IPUBEICHBI B

Tabimune 1.

Tabnuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA

KOMIIETEHIIUU KOMIIETEHIIH JOCTH)KEHUS] KOMIETCHLIUU
VYK-1.3.1 3HaTh METOIMKH TIOUCKA, cOOpa
1 00paboTKH MH(OPMAIMH, B TOM YHUCIIE C
VYK-1 Cnocoben p (opmar,
WCTIOJIh30BaHNEM HH()OPMAITMOHHBIX
OCYILECTBIISATh MOUCK, -
. TEXHOJIOTUH, BKIIIOYas MHTEJUIEKTyaJIbHbIE
KPUTHYECKHUI aHAIIN3
U CHETES VK-1.Y.1 ymeTh NpuMEHATh METOIUKU
YHuBepcainbHble HHGOpMALIH noucka, coopa u 00paboTku HHPOpMaLUH,
KOMITETEHIIHH P ’ B TOM YHCJIE C HCIIOJIb30BAaHHEM
IPUMEHSTh

CUCTEMHBIN MOIXO
JUISL pELICHUS
OCTaBJIEHHBIX 33124

VCKYCCTBEHHOT'O MHTEJIJIEKTa

VK-1.B.1 BiaieTh HaBEIKAMU
KPUTUYECKOI'0 aHaIM3a U CUHTE3a
nH(pOpMaLIUY, B TOM YHCJIE C TIOMOIIBIO
1M (POBBIX HHCTPYMEHTOB

O6menpodeccrnonanpHbIE

OIIK-4 Cnocoben
MMOHUMATh TTPUHITUTIBI
paboThI COBpEMEHHBIX
WH(pOPMaAITHOHHBIX
TEXHOJIOTUH U

OIIK-4.3.1 3HaTh NEPCIIEKTUBHBIE METOBI
MH(POPMAIIMOHHBIX TEXHOJIOTUNA U
HCKYCCTBEHHOT'O MHTEJJIEKTA,
HanpaBJeHHbIE Ha Pa3pabOTKy HOBBIX
HayYHO-TEXHUYECKHUX PELIeHUI

KOMIIETCHIIUU OIIK-4.Y.1 ymeTh NpUMEHSATH
MCIOJIb30BATh UX IS
COBpeMEHHbIE HH(OPMALIMOHHBIE
pelieHus 3a1ad
. TEXHOJIOTMH U NEPCIIEKTUBHBIE METOIBI
poQeCCHOHATBHON
HCKYCCTBEHHOTO MHTEJIEKTA I PellieHus
JESATEIBHOCTH .
3aja4 IpoQecCHOHATBHOMN eI TeIbHOCTH
[TK-1 Cnoco6nocts k | I1K-1.3.1 3HaTh TpeGoBanus,
OPMHUPOBAHHUIO NpeabsBIIsieMbIe K pa3pabaThiBaeMOn
[Tpodeccuonanbubie (bopmup el pasp
TEXHUYECKUX ONTOTEXHUKE, ONITUYECKUM U ONTHUKO-
KOMIIETEHIIUU

TpeboBaHUH U
3aJaHuA Ha

INEKTPOHHBIM MTPHOOpPaM U KOMILIEKCAM
T1K-1.B.1 BiageTh HaBBEIKAMU




MIPOEKTUPOBAHUE U
KOHCTPYHPOBaHUE
OIITUYCCKUX U
ONTHUKO- 3JIEKTPOHHBIX
pu0OopoB,
KOMIIJIEKCOB U UX
COCTaBHBIX YacTeH

orpeeNieHus, KOPPEKTUPOBKU U
00OCHOBaHHUS TEXHUYECKOTO 33]JaHHS B
4aCcTH MPOCKTHO-KOHCTPYKTOPCKUX
XapaKTEPUCTHK OJIOKOB H y3JIOB
ONTUYECKUX U ONITHKO-IJICKTPOHHBIX
puOOpoB

IIK-2 CriocoOHOCTB K
MaTeMaTHYECKOMY
MO/ICJIUPOBAHUIO
MIPOIIECCOB H
00BEKTOB
ONTOTEXHUKHU U UX
HCCIICAOBAHUIO HA

T1K-2.3.1 3HaTh YKCICHHBIE METOIbI, B TOM
YHCIIe peaTu30BaHHBIC B TOTOBBIX
OMOJIMOTEKAX, TIPH MPOCKTUPOBAHUHT
ONTUYECKUX U ONITHKO-IJICKTPOHHBIX
npuOOpPOB, KOMILIEKCOB M UX COCTABHBIX
yacTeu

[IK-2.V.1 ymets pa3pabaTbiBaTh
QITOPUTMBI, PEATU30BLIBATh

[Ipodeccuonanbubie Oaze
MaTeMaTU4YECKUe U KOMITbIOTEPHBIE
KOMIICTCHITHH po(hecCHOHATTLHBIX
LAKETOR MOJICITH JIJISl IPOCKTUPOBAHUS ONITHICCKIX
U OIITUKO-3JIEKTPOHHBIX TPUOOPOB,
ABTOMATHU3UPOBAHHOTO .
KOMIUIEKCOB U UX COCTaBHBIX YacTEH Ha
MPOEKTUPOBAHUS U
SI3BIKE BBICOKOTO YPOBHS C
CaMOCTOSITENIbHO
UCTIOJIb30BaHUEM OOBEKTHO-
pa3paboTaHHBIX .
OpPUEHTUPOBAHHBIX TEXHOJOTUH, B TOM
IPOrPaMMHBIX
YHCIIe C UCIOJIb30BAaHUEM UCKYCCTBEHHOTO
MIPOJYKTOB
UHTEIJICKTa
ITK-3 CnocobHOCTH K
aHaIN3y, pacyery,
MIPOSKTUPOBAHUIO U
KOHCTPYUPOBAHUIO B
COOTBETCTBUU C [IK-3.Y.2 ymets pa3pabaTsiBaTh
TEXHUYECKUM (yHKIIMOHATIBHBIE, CTPYKTYPHBIE CXEMBbI
3aJJaHUEM THITOBBIX CUCTEM U TPUOOPOB ONTOTEXHUKH B
[TpodeccronanbHbIe CUCTEM, IPHUOOPOB, COOTBETCTBUU C TEXHUUECKUMHU
KOMTICTCHITHH ONTOTEXHUKH Ha TpeOOBAaHUSMU C HCIIOJI30BAHHEM

CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
HCITOJIb30BAaHUEM
cucTeM
aBTOMAaTU3UPOBAHHOTO
IIPOCKTUPOBAHUS

TEOPETUYECKUX METOJOB, TPOTPAMMHBIX
CPEICTB MPOEKTUPOBAHUS U
KOHCTPYHPOBaHUS

2. Mecro nucuumianHsl B cTpyktype OI1

Jucnunnuua Oa3upyeTcsi Ha 3HAHUAX, paHee NPUOOPETEHHBIX OOyYaloIUMUCA MPU
W3YYEHHH CIIETYIOIIMNX AUCLIUIIINH:
— «MaremaTtuka. MaTeMaTHUECKUM aHAIIN3Y,;
— «Maremaruka. Teopus BEpOATHOCTH U MAaTEMATUYECKAsi CTATUCTUKAY,
—  «AunropuTMHu3anus U NporpaMMHPOBAHHE.
3HaHMs, TIONYYEHHbIE NPU M3YUYEHUM MaTepuala JaHHOW [HCLUUIUIMHBI, HMMEIT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U UCIIOJIb3YIOTCS IPU U3yUEHUH JPYTUX JUCLUIUIMH:

— «OnTHKa n1a3epoBy»

—  «OnTHyecKue CUCTEMBI CBSA3H»
— «lIpoexTupoBaHue 1a3epHBIX CUCTEMY;




— «BOJIOKOHHO-ONITUYECKUE CUCTEMBI ITepeayll HHPOpMAIII»

3. O0BeM U TPYJO0EMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]IeHue 3TOH TPYJ0EMKOCTH IO CEMeCTpam) IPeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
N8
1 2 3
Oowan mpyooemKocmp OuCYUNJIUHbL, 2/ 72 2/ 72
3E/ (1ac)
U3 Hux uacoe npakmuyeckoil no020moeKu 18 18
AyoumopHnuie 3anamus, BCETO vac. 50 50
B TOM YHCIIE:
nexmu (JI), (gac) 20 20
npaktudeckue/cemunapckue 3aastus  (113),
10 10
(gac)
naboparopusie padbotsl (JIP), (dac) 20 20
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 22 22
Buo npomesicymounoit ammecmayuu:. 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3ay, | 3Bauer 3auer
OK3.*%*)

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIAHEI IO pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pazmensl, TeMBI JUCITUTUTHHEI Jlex 11 JI K C
104501 3(C3) P IT PC
CemecTp 8
Pasnen 1. Baemenume B Kypce 2 2
«MeToabl HCKYCCTBCHHOTO
HHTEJJIEKTA)

Tema 1.1. Vcropust pazButus
uckyccTBeHHOro nnremekra (MH1).
OcHoBHbIE HOHSTHSA B
coBpemeHHOM TpakToBke NH.
Tema 1.2. Knaccuduxarus BUIOB
3aja4, pemaemMbix — Meromamu  MU.
Knaccudukarus meronos M.

Paznen 2. HckyccTBeHHBbIE 6 4 5 5
HelipOHHbIE CeTH

Tema 2.1. OcHOBHBIC TMOHSTHS,
Knaccudpukanus HCKYCCTBEHHBIX
HelipoHHbIX cerer (MHC).




P a31CJIbl, TCMbI JUCIHUITJIINHBI

87851

JIex

3(C3)

PC

Tema 2.2.
noctpoenus MHC.
Tema 2.3. Metonpl o0O0Oy4eHHS

ApXUTEKTYpBb]

WHC.
Tema 2.4. Monemu UHC.
Tema 2.5. Bunmel npakTU4ecKux

p€maeMbIX 3aJa4 C HCIIOJIb30BAHUCM,
HNHC.

Paznen 3. IBOJIIOIMOHHOE
MO/IeJTUPOBaHUE - reHEeTHYEeCKHE
aJITOPUTMBI.

Tema 3.1. OcHOBHBIE IOHSTHS
9BOJIFOIMOHHOIO MOJICTTHPOBAHHUS,
3amaun, pemaeMble C HCIIOJIb30BAHHEM
FCHETHYECKUX aJITOPUTMOB.

Tema 3.2. Bumsl reHeTM4ecKux
AJITOPUTMOB.

Tema 3.3. [TpuHIMIIB]
(bYHKIIMOHUPOBAHUS r€HETHYECKUX|
ITOPUTMOB.

Paznesn 4. HeyeTkne MHOKeCTBA
H HevyeTKasl JIOTHKA.

Tema 4.1. HeueTkne CHCTEMBI -
JIOCTOMHCTBA U HEJIOCTATKHU.

Tema 4.2. Teopus HEYETKHX
MHOKECTB. OcCHOBHEBIE TIOHSITHSL.
Onepanuu HaJ HEYETKUMH MHOKECTBAMH.

Tema 4.2. Heuerkas I0orumKa.
OCHOBHBIE TTIOHATHS.

Paszjnen S. MeToabl
HCKYCCTBEHHOI'0 HHTEJ/IEKTA,
OCHOBAHHbIE Ha THOPUIHBIX
NPUHIUNAX MOJEJTUPOBAHMS.

Tema 5.1. TubpumnHeie MeETObI
pemenus 3ana4 M. OcHOBHBIE MOHATHS
JlocTonmHCTBA U HEJJOCTATKH.

Tema 5.2. JIaGupuHTHO®
MOJICIUPOBAHUE.

OcHoBHble TOHATHUS. [IpUHIHIIEI
nocTpoeHuss W (yHKIUOHUPOBAHUS]
AITOPUTMOB TaOUPUHTHOTO
MOJIeTMpOBaHus. Buabl pemaeMbIx 3aad.

Tema 5.3. MynbTHareHTHO®
MoaenupoBanue. (OCHOBHBIE TTOHSATHS.
[TpuHIMTIBI MOCTPOEHUS u
(YHKITMOHUPOBAHHUS aJITOPUTMOB
MYJIBTHAT€HTHOTO MOJICTHPOBaHUS. BHIb]
pelaeMbIX 3a1au.

Hroro B cemectpe:

20




Pazmensl, TeMBI JUCITUTUTHHEI Jlex 11 JI K C
1115151 3 (C3) P I1 PC
Hroro: 20 1 2 0 2
0 0 2
[IpakTHueckass TOArOTOBKA 3aKJIOYAeTCd B  HEMNOCPEACTBEHHOM  BBINOJHEHUH
00yyJarouMucs OIpEAEIIEHHBIX TPYLOBBIX byHKIUH, CBSI3aHHBIX C Oyyiei

pohecCuOHaANBHOM JesTeNbHOCTDIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEIACHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep
pazzena

Hazpanue u COACPIKAHUC pa3acIOB U TEM JICKIITHOHHBIX 3aHATUMN

1.

BBenenue B Kypc¢ «MeTtoab1 HUCKYCCTBEHHOI'O HHTEJJICKTAa»

1.1.

WcTopus pa3Butus uckycctBeHHOro unreuiekra (U).
OCHOBHBIC IOHSTHSI B COBPEMEHHOM TpakToBKe M.

1.2.

Knaccudukanms BugoB 3am1a4, pemraembix Mmetoaamu M. Knaccudukamus MmeTo108
.

2.

HckyccTBeHHBIE HEiPOHHBIE CeTH

2.1

OcHoBHble noHATUA. CTPYKTYypa HCKYCCTBEHHOTO HEHPOHA.
Knaccudukanus nckycctBeHHbIX HelipoHHbIX ceteil (MHC).

2.2

Apxutektypsl noctpoenuss MHC. Opnocnoitneie 1 MHorocnoiiasie  MHC.
[Mpuammne! dyaknuonupoanns MHC. AKTHBAIMOHHBIC (QYHKIIHH.

2.3

Mertoab! 06yuenust MTHC.

O6yuenne UHC ¢ Yuurenem u odyuenue 6e3 Yuurems.
OOyueHnue 1o aenbTa-npaBuiy.

OOyueHune MeToJJ0M 0OpaTHOTO PACHPOCTPAHEHUS OLIHOKH.
Oco6ennoctu 'my6okoit MUHC u metox ['pajnenTa cmycka.

2.4

Monenn MHC:
» BepositHocTHas HeiiponHast ceTb (PNN-ceTh);
» 00001IeHHO-perpecconHas HeliporHas ceth (GRNN-cets);
» JHUHEHHast HeHpOHHAs CETh;
» cetb KoxoHeHa.

2.5

Bunpr MPAKTUYCCKUX pCHIACMBIX 3a/la4 C UCIIOJIb30BAHUEM HUHC.

3BOJIIOIII/IOHHOC MOAC/IMPOBAHUE - TCHETUYICCKHUE AJITOPUTMBI.

3.1

OCHOBHBIC ITOHITHUS 9BOJIOLIMOHHOI'O MOJCINPOBAaHUS.
I[OCTOI/IHCTBE[ 1 HEAOCTATKU 3BOJIOIUMOHHOT'O MOJACIIMPOBAHUS.
33.I[211H/I, peIaCMbIC C MCIIOJIb30BAHUEM I'CHCTUYCCKUX aJITOPHUTMOB.

3.2

BuTbI reHETHUECKUX aJITOPUTMOB:
»  CHC-amropurm. Genitor;
»  ['ubpujHbIC aIrOPUTMBI,
»  I[lapannenbHble TEHETHYECKUE aJITOPUTMBI,
»  OcTpoBHAs MOJICIT,
»  SlyencThble reHETUYECKHE aJITOPUTMEI.

3.3

[TpuHIMITBI GYHKIIMOHUPOBAHUS TEHETUYECKUX aJTOPUTMOB.
[TpaBuiia onucaHus «3MOX» T€HETUYECKOTO aIrOPUTMA.
DopMHUpPOBaHUE U OIIEHKA HAYATHHOUW «ITOIYJISIIIHI).
DopMHUPOBAHUE «HOBOTO TIOKOJICHHUS.

Omneparopsl (CKpelIMBaHue, MyTAIIUH).

Crpareruu otbopa.

Kputepun ocranona.

HeyeTkne MHOKeCTBA M HeYeTKaA JIOTHKA.

Heuerkue cucteMsl - JOCTOMHCTBA U HEAOCTATKU.




Howmep
pazzena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

4.2

OIpeCIICHUS.

MMPUHAJICIKHOCTH.

Hocurenp HEUETKOrO0 MHOKECTBA
SInpo HEYETKOro MHOXKECTBA
MHOX€ECTBO YPOBHSI.

Onepanuu HajJ HEYETKUMH MHOXKECTBAMH.

Creneunp

Teopust HEUETKUX MHOXECTB - OCHOBHBIC ITOHSTHUA.
OyHKIUA

MMPUHAJICKHOCTHU

METOJIb]

4.3

Heuerkas noruka. OCHOBHBIE ITOHATHS.
Heuerkas nepemennas.JINHrBUCTHYECKAs IEPEMEHHOM.

Heuetkne
dazzudukanmsa. Akkymysnus. Jledazsudukanms.

BBICKA3bIBAHUS.

Heuerkas

UMIIIIMKaL .

Heuerxuit

BBIBO/,|

MeTtoanbl

HCKYCCTBCHHOI'0 HHTC/LJIEKTA,
NPpUHIUMNAX MOJCJIHPOBAHUA.

OCHOBAHHBIC Ha FHﬁpH}IHLIX

5.1 I'uGpuanbie Mmeronsl pemenus 3anad MW, OcHoBHble MOHATHSA. JJOCTOMHCTBA U
HEJO0CTaTKHU.
5.2 JlabupunTHast MoJieb U JIaOupuHTHAsE Teopust. OCHOBHBIC TTOHSTHS.
OcHOBHbIE TPHUHIMIIBI TOCTPOCHUS U  (PYHKIIMOHUPOBAHUSA AaJNTOPUTMOB
TaOUPUHTHOTO MOJAETUPOBAHUS.
Buas! pemraemsIx 3a1ad.
AJropUTMBI reHepanuy Ja0UPUHTOB.
Buibl 1aGUpUHTOB.
5.3 MynbTHareHTHoe MojaenupoBaHue. OCHOBHBIE MIOHSATHS.

[TpuHIUTIBI TOCTPOSHUS U (PYHKIIMOHUPOBAHKS aJITOPUTMOB MYJIBTHAT€HTHOTO
MOJEIIMPOBAHUS.
Bubl pemaeMbIx 3aau.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS

Temel MPaKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHLI B Ta6J'II/II_IC 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

s
Tembl DopMBbI X Ne
Tpynoe | mpakTU4ecKo paszzena
MPAKTHYECKUX MPAKTHYECKHUX .
n/m . . MKOCTb, (4ac) 71 JUCLUIIINH
3aHATHN 3aHATHAN
MOJATOTOBKH, BI
(gac)
Cemectp 8
HckyccTBeHH Pemrenne 2 2 Pasn
ble HEHPOHHBIE CETH. | MPAKTUYECKUX 33]a4 e 2
Mertoabl Ha OCHOBE
oOyuenus MHC. anroputMa OOydeHHUs
O6yuenne mo | MIHC 1o  genbra-
JeNbTa-TIPaBuIy. MpaBuUILY,
6 mom uucne 6
UHMEPaKmueHoU
gopme: peuenue
CUMYAYUOHHBIX 3A0aY
6 opme 2pynnogoil
OUCKYCCULU.
HckyccTBeHH Pemrenne 2 2 Pasn
bIe HEHPOHHBIE CETU. | MPAKTUYECKUX 3324 e 2
Mertonbl Ha OCHOBE
ob6yuenuss MHC. ajaropuT™Ma OO0ydYeHUS
OOyucHue MUHC 1o pmensra-




ns

HHX No
Tembl DopMBbI
Tpynoe | nmpakTuyecko paszzena
MPAKTHYECKUX MPAKTUYECKHUX .
/o . . MKOCTb, (Jac) 74 JIUCIUAIUINH
3aHATHN 3aHATUN
MOJATOTOBKH, BI
(dac)
METOJIOM OOpaTHOTrO | MpaBuUILy,
pacmipocTpaHeHus 6 mom uucne 6
OIIMOKHU UHMEPAKMUBHOLUL
dopme: peuenue
CUMYAYUOHHBIX 3a0ay
6 opme epynnogoil
OUCKYCCU.

DBOJIOLMOHH Pemenue 1 1 Pasn
0€ MOJENUPOBaHUE - | MPAKTHUECKUX 3a7a4 en3
TCHETHUYECKUE 1o OIHCaHUIO
QJITOPUTMBL. «OTIOXI»

Onucanue TeHETUYECKOTO
«OTIOXU» aIropuUTMa MO dTaram:

TEHETHUYECKOI0 dbopmupoBaHue
auropuTMa HavaJbHOU
MOTYJISILIAH;
OIICHKA MOMYJISALUY;
oTOOP.
6 mom uucne 8
UHMEPAKMUBHOU
Gopme: peueHue
CUMYAYUOHHBIX 3a0ay
6 opme epynnogou
ouckyccuu

OBOJIIOLUOHH Pemenue 1 1 Pasn
0€ MOJICITUPOBAHUE - | TIPAKTHYCCKHUX 3a7a4 e 3
TEHETUYECKHUE [0 ONHCAHUIO OJHOMU
QJIITOPUTMBL. u3 «OTOX»

Onucanue TeHETUYECKOTO
«OTIOXM» ITOPUTMA TIO dTAITaM:

TCHETHYECKOTO CKpEIINBAHWC;
aIropuTMa. dbopMUpOBaHHE HOBOM
MO JISIIAH;
OIICHKA CXOJIUMOCTH
6 mom uucie 8
UHMEPaKmMueHoU
gopme: peutenue
CUMYAYUOHHBIX 3a0ay
6 @opme 2pynnogot
ouckyccuu

Heuetkue Pewenue 2 2 Pazg
MHOKECTBa U | TPaKTHYECKHX 3a7a4 e 4
HeJeTKas JIOTHKA. 1o

Onepannn IIOCTPOEHUIO
HaJ HEYETKUMH | PYHKITHH
MHOKECTBaAMHU MIPUHAJICKHOCTH

HEYETKOTO0 MHOXECTBA
u OTIpeeTICHUTO
CTCTICHH
MIPUHA]IEKHOCTH,

WCIIONIb3YS Pa3INYHBIC




/o

TeMmnl
MPAKTUYECKUX

3aHATUU

DopMBbI
MPAKTUYECKUX
3aHATUNA

Tpynoe
MKOCTb, (Jac) i
MOJATOTOBKH,

(dac)

HHUX

ns

MIPaKTUYECKO

Ne
paznena
JACITUILINH
bl

METO/IbI U CIIOCOOBI:
METOJI OIPaHUYECHHUH;
MaKCUMMWHHBIN
CII0Cc00;
anreOpanvecKui
CI10C00,

6 mom uucne 6
UHMEPaKmueHoU
dopme: peuerue
CUMYAYUOHHBIX 3a0ay
6 opme epynnogoil
ouckKyccuu

Heuetkue
MHOKECTBa
HedeTKasl JIOTUKA.

Heuetkuit
BBIBOJI.

Pemenue
MPAKTUYECKHX 337124

1o
MOCTPOCHHUIO u
MPOBEPKE  TOJTHOTHI
HEYETKON 0a3bl
3HAHUU u
($hopMHUPOBAHHIO
HEYETKOr0 BBIBOJA, 8
mom yucre 8
UHMEPaKmueHou
gopme: peutenue
CUMYAYUOHHBIX 3a0ay
6 ¢opme epynnogou
ouckyccuu

Pazn
end

MeTtoabl
HCKYCCTBEHHOTO
MHTEIIEKTA,
OCHOBaHHBIE
THOPUIHBIX
MPUHIIUIIAX
MOJICTTUPOBAHUS

Ha

Pemenue
MPAKTUYECKUX 3a7a4

1o
MTOCTPOCHHUIO
JTaOupPUHTHOU
MOJIETIH, 8 MOM Yucie
8 UHMEPaKmueHoU
gopme: peuenue
CUMYAYUOHHBIX 3A0aY
6 opme 2pynnogoil
ouckyccuu

Pazn
el s

Bcero:

10

10

Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJTOEMKOCTb IPUBECHBI B TaOIUIIE 6.

Ne
/o

HanmenoBanue
n1a00opaTOpHBIX PadoT

Tpynoe
MKOCTb, (4ac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne paznena
TACIIATUIHH
Bl

Cemectp 8




HckyccTBEHHBIE 5 5 Pasnen 2
HEUpOHHbIE ceTh. MeTopl
ooyuenust MHC.

DBOJIIOLIMOHHOE 5 5 Paszpnen 3
MOJICTTUPOBAHUE -
FCHETHYCCKUE AJITOPUTMBL.

HeyeTrkue MHOXeECTBA 5 5 Paznen 4
51 HedeTKast JIOTHKA.
Onepanuu HaJ HCEYCTKHMH
MHOKECTBAMU
Heuerkue  MHOXecTBa U 3) S) Pasnen 4
HEYeTKas JIOTMKa.
Heuetkuii BLIBOI.

Bcero 20 20

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIIXcs
Buibl caMocTosITeNIbHOM pabOThI M €€ TPYJI0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHOM paboTh

qac qac

1 2 3
M3ydeHne TeopeTHYecKoro Marepuasia 8 8
qucturinHbl (TO)
KypcoBoe npoektrposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBka K TEKyI1ieMy KOHTPOJIIO 5 5

ycrneBaemoctu (TKYVY)

Jlomamaee 3amanue (J13) 8 8

KontposbHble pabotsl 3a04HuKOB (KP3)

IToaroToBKa K MPOMEXYTOYHOMU
arrectanuu (I1A)

Bcero: 22 22

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYaAOIIUXCS IO TUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepeueHb MeYaTHBIX U DJIEKTPOHHBIX YUEeOHBIX M3/IaHUN TIpUBeIeH B Tabmulle 8.
Ta6muia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX M3aHUN




KonuuectBo
Mudp IK3EMILISPOB
bubnmorpaduueckas ceoiika / URL ampec B bnbmotexe
(xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
Ilepeyenv ocnosHOU TUmMepamypbl
YK 004.382.7:681.3 Octpoyx, A.B. BBeneHne B CKyCCTBEHHBIM 3
bBK 32.973.26:32.844 uHTEUIeKT: MoHOoTrpadus/A.B. Octpoyx. —
079 KpacHosipck: HayuHO-MHHOBallMOHHBIN LIEHTP,
2020. — 250 c.
VK 004.032.6 Bypakos, M.B. Heiiponnsle cetu u 15
BBK 32.818 HEHPOKOHTpOJUIEPHI: yuebd. mocodone/M.B.
b91 bypakos. — CI16.: I'VAII, 2013. — 284 c.: w1
VK 519.5.510.22 XanraxaeBa H.b., JlambaeBa C.B., AromeeBa 1
BBK 22.12 H.H. Beenenue B TEOpUIO HEYETKUX
Xal99 MHOXKeCTB: YdeOHoe mocobue. — Yacts 1. —
Vnan-Ymo: Usn-so BCI'TY,
2004.-68c¢.:mJ1.
bbK 30.17 PytkoBckas ., [Iununabckuii M., PyTkoBckuii 2
P90 JI. HelipoHHble ceTH, FTeHETHYECKHE
QITOPUTMBI U HEUETKUE cucteMsl: [lep. ¢
nonsckoro U. /1. Pyaunckoro. — M.: T'opsiuas
muHusI — Tenekom,
2004.264 c.
VJK: 519.816 Bnwomun C.JL, Ilyiikosa H.A., 0
URL.: Capaes I1.B., Yepnakos U.B.
http://ebooks.znu.edu.ua/files/ Heuemkasn nozuka: anzeopauueckue
Bibliobooks/Dyachenko/ OCHOBBL U NPUJIOIHCEHUS: MOHOZPApUsL.
0040329 .pdf Juneux: JIPIH, 2002. — 111 c.
URL: Crapukos, A. Jlaboparopus BaseGroup. 0
http://www.basegroup.ru/ ['eHeTHUYECKUE aJITOPUTMBI — MATEMAaTHUCCKUI
genetic/ anmnapar [DJIeKTpOHHBIN pecypc]
URL: [lItoBGa, C./I. BBeicHNE B TEOPHIO HEYETKHX 0
http://matlab.exponenta.ru/ MHOYKECTB U HEUETKYIO JIOTUKY [ DJIEKTPOHHBIN
fuzzylogic/book1/index.php pecypc]
Ilepeuensb 0OnOIHUMENLHOU TUMEPAMYPbL
YK 004.89(075.32) CrankeBuy, JI.A. HTEIEKTyalbHbIE CUCTEMBI 1
bbK 32.8151723 Y TEXHOJIOTUU: YICOHHUK U TIPAKTUKYM JJIs
C76 CIIO/ JI. A. CtankeBuu. - M.: I31aTenbCcTBO
IOpaiiT, 2019. - 397c.
URL: Edumos, B.B. HeiipornooOHbie ceTr B 0
https://search.rsl.ru/ru/ 00pTOBBIX HH(POPMALIMOHHO-YIPABIISIOIINX
record/01002498241 KOMILIEKCaX JieTaTebHbIX ammnapaTos. - CII6.:
FB 2 04 —51/180 BUKKA um. A. ®. Mosxaiickoro, 1996. - 113
c.

7. TlepedyeHb HIEKTPOHHBIX 00OpPa30BaTEIBHBIX PECYPCOB
UH(HOPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTh « IHTepHeT»
[Iepeuenn DJIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaLOHHO-
TGHGKOMMYHHK&HHOHHOﬁ CETHN ((I/IHTepHeT», H€06XO,Z[I/IMI>IX Jis1 OCBOCHUA AWCHUIIIIMHBI
npuBe/eH B Tabnmie 9.



http://ebooks.znu.edu.ua/files/
http://www.basegroup.ru/
http://matlab.exponenta.ru/
https://search.rsl.ru/ru/%20record/01002498241
https://search.rsl.ru/ru/%20record/01002498241

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pPa30BATEIBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTEepHET»

URL anpec HaumenoBanue
http://lib.aanet.ru/ | Joctyn B DBC «Jlaup» ocymectBisercs mo moroBopy Ne 26, Ne27 or
31.01.2021
Hoctyn B OBC «ZNANIUM» ocymectBisiercss mo goroBopy Ne 058 ot
27.02.2023
Joctyn B 9BC «FOPAWT» ocymecTpisieTcs mo gorosopy Ne 257 ot
29.05.2023

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIb3yEeMOTO TMpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCTIONB3yEMOT0 POTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [Tepeuens nporpaMMHOro obecredeHus

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb WCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HanmenoBanue cocTaBHOM 4acT MaTepUaIbHO- Howmep aynuropun
n/m TEXHHUYECKOH 0a3bl (pu HEOOXOMMOCTH)
1 MynbTUMeaNiTHAS JEKUUOHHAS Ay AUTOPUS 14-06 r

10. Omnenounble cpeacTBa AJIs MPOBEIEHUS IPOMEKYTOUHOI aTTecTalluu
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS IPOMEXYTOUYHOW aTTeCTaIlluu
oOyyaromuxcs Mo JUCHUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI POMEKYTOTHON aTTeCTaIlnN

Bug HpOMC)KyTO‘-IHOﬁ arTeCTalnuun HCpC‘-ICHB OILICHOYHLIX CPCIACTB

3auer Cnucok BONpOCOB;

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYYalONMMHCS TPUMEHSIETCST 5S-0ajutbHasi MIKajla OEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas nmpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuja

UCIIOJIB30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL



http://lib.aanet.ru/

Ta6mmma 14 —Kpurepun orieHkH ypoBHs ChOPMHUPOBAHHOCTH KOMITETSHITHIA

OI11eHKa KOMITETEHIUN

5-0ayuipHad IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— ONMUPASCh HA 3HAHMS OCHOBHOM M JIOIOJIHMTEIIBHOW JIMTEpaTyphl,

«OTINYHO o
GaTeHO TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC MOJIOKEHUS C PAKTUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U ApTyMEHTUPYET BbIIBUTaEMbIE UM UJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSATHIA.
— o0yyJaromuiicst TBEpI0 YCBOMII IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYyLIECTBY WU3JaraeT ero, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPaTypHl;
CXODOLLO — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEN;
P — YBS3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUYECKOH JEATEITBHOCTHIO
«3aYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHble IOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOH CIeLUAIU3UPOBAHHBIX TOHITUH.
— o0yyaronuiicst yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY M3JIaraeT €ro, ONUpasCh HA 3HAHUSA TOJbKO OCHOBHOM
JUTEPaTypHI;
— JIOITyCKAaeT HECYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHOY .
— MCIIBITBIBACT 3aTPyJHEHHUsS] B IMPAKTHUYECKOM IPUMEHEHHWH 3HAHUHN
«3aYTEHO»
HalpaBJICHUS;
— cJ1a00 apryMeHTHPYET HayUHbIE MTOJI0KEHHUS,
— 3aTpyJHseTCs B OPMYJIUPOBAHNHU BBIBOJIOB U 0000IIEHNUI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MOHSATHH.
— o0yyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuania;
— JIOTYCKaeT  CyNIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
«HEY/IOBIIETBOPUTEIILHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;
«HE 3aUTEHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;,
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) asns sK3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa Koz
WHAMKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/t [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera HHKATOPA
1. Kaxkue 3amaun nieecood6pa3Ho pemaTh ¢ IpUMEHEHUEM YK-1.3.1
METOJIOB MCKYCCTBEHHOTO MHTEIIJICKTA?
2. Kakue 3a1auu He pemnaroT HEHPOHHBIE ceTu? YK-1.V.1
3. Kakue Bunbl GyHKIMNA aKTUBAIUK TPUMEHSIOTCS B HeHpoHHBIX | YK-1.B.1
ceTsix?
4, Kakyto pyHKIMIO HE MOXKET pemuTh oHocnolHas HeiiponHas | OITK-4.3.1




CETh?

Kakyro HelipOHHYO CETh 00YYarOT C IIOMOIIBIO JeIbTa-
npasuiia’?

Kakas nocnenoBaTeIbHOCTh IEMCTBUM NPH peaiu3aluu
00y4YeHUs IO JIeNbTa-TIPABIITY ?

OIIK-4.Y.1

Kaxkue HelipoHHBIE ceTH 00YYalOT ¢ MTOMOIIBIO AJITOPUTMA
00paTHOTO PacIpPOCTPAHCHUS OMIHOKH?

Kakas nocnenoBaTeIbHOCTh IEMCTBUM NPH peau3alluu
00ydeHUs TI0 alTOPUTMY OOPaTHOTO PACIIPOCTPAHEHUS
OIIOKN?

ITK-1.3.1

Kakue MCTOJbI OTHOCATCA K HAlIPpABJICHUTIO «3BOJIIOLII/IOHHOC
MO,I[GJ'II/IpOBaHI/Ie»?

[IK-1.B.1

K xakum HHTCJUICKTYAJIbHBIM CUCTECMAaM OTHOCUTCA CUCTEMA,
HCIIOJIb3yromas rCHCTHYCCKHUC BBIYMCIICHUA U 0asbl ,Z[aHHBIX?

[IK-2.3.1

Kaxkue Bub1 0T00pa B reHETUYECKHUX aIrOpUTMax
CYIIECTBYIOT?

[IK-2.V.1

10.

Kakue ObiBaroT OIICPaTOPbI TCHCTUYCCKOI'O aJII" OpI/ITMa‘.7

[IK-3.¥.2

MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM paObOThI

[lepeuenr TeM nans KypCcOBOTO IMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOW pabOThI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOW paboThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I A OpPOBCACHUA HpOMe)KYTOqHOﬁ arreécCrallin B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

No /1t

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
MHJIUKAaTOpa

1.

Kaxoit u3 mogxonos Hanbosiee COOTBETCTBYET MPUHITUIIAM CUCTEMHOTO
aHayn3a B npoektupoBanuu OIC?

A) JlokanbHast oNTUMHU3AIUS OTJEIIBHBIX y3J10B

B) Ilouck nHdpopmanuu ToJIbKO B OAHOM NpeIMeTHOH obaacTu

C) KomruiekcHOe paccMOTpeHUE CTPYKTYPhI, QYHKIUI U CBA3EH MEXKIY
2JIEMEHTaMU CHCTEMBI

D) Ilogxox «npob u omuboK»

YK-1

Kakue kpurepun yuuTbIBalOTCS IPU KPUTHUECKOM OLEHKE UCTOYHUKA
HayYHO-TEXHUYECKON MHPOpMAITHH?

A) OO6BEM TeKCcTa

B) ABTopuTeTHOCTDH ITyOIMKAIIUU

C) Hanuuue wimoctpanuii

D) Jlata myOnukanuu U perieH3upoBaHue

YK-1

YrnopsaouuTe 3Tansl CHCTEMHOTO ITOAXO0a K PEIICHHIO 3a1a41
pa3pabOTKU ONTHUKO-3JIEKTPOHHOTO KOMILJIEKCa:

A) C6op u cuHTe3 nH(pOopMauu

B) ®opmynupoBka 3axaun

C) Onpenenenne TpeOOBaHUH K CHCTEME

D) IlpoekTupoBaHue 1 ONTUMHU3ALUS APXUTEKTYPBI

YK-1

YcTaHoBUTE COOTBETCTBHE MCXKAY BUIOM MBIIUJICHUA U €0 pOJIBIO B
PCHICHUN MHXCHCPHBIX 3a1a4:

YK-1




A) Kputnueckoe mpliniuieHne — 1) AHalu3 CUIBHBIX U CJIa0bIX CTOPOH
pelieHus

B) Cucremuoe MeinuieHue — 2) Y4eT B3auMOCBSI3€H BCEX KOMIIOHEHTOB
CUCTEMBI

C) TBopueckoe mpinuieHne — 3) I'eHepalisi HecTaHIAPTHBIX PELICHUI

ITouemy cucTeMHBIN TOAXO HEOOXOIUM B ITPOEKTaX C IPUMEHEHUEM
WU B oNTHUKO-IIEKTPOHHBIX cUcTeMax?

YK-1

Kakoii Tun nHpOPMAIIMOHHBIX TEXHOJIOTHIA JISKUT B OCHOBE
HelpoceTeBbIX Mojenei B cucremax CAIIP?

A) TabnuuHbIC BBIYUCICHUS

B) Mojenu KoHEYHBIX aBTOMAaTOB

C) UckyccTBeHHBIE HEUPOHHBIC CETH

D) TexHOIOTHHU paTuoyacTOTHON UISHTH(MUKAITUU

OIIK-4

Kakne UT-koMIoOHEHTHI HCIOJB3YIOTCS Ipu BHeApeHuu U B
MIPOEKTUPOBAHUE ONTUKO-JIEKTPOHHBIX CUCTEM?

A) O06rauHbIe BBIYUCICHUS

B) I'paduueckue mpoueccopsl

C) JlazepHbie ckaHepsl

D) SA3biku onucanus annapatypsl (HDL)

OIIK-4

Pacnonoxwure sranel BHeapenus MU B unxxenepnyro UT-cpeny:
A) Ananu3 3a/1a4, OAJAIOIIUXCS aBTOMATU3aIUN

B) O6yuenue monenu MU Ha nHX)EHEPHBIX JaHHBIX

C) Unrerpanus B cucremy CAIIP

D) Onenka pe3yabTaToB U 10pad0TKa

OIIK-4

¥Ycranosure coorBeTcTBUE Mexay U T-uHCTpyMEHTOM H €ro
Ha3HAuYEHUEM:

A) MATLAB/Simulink — 1) MaremaTtn4eckoe MOJCTHPOBaHHE
B) TensorFlow/PyTorch — 2) O0y4eHnne HelpOHHBIX ceTeil

C) LabVIEW — 3) YnpaBneHue 5KCIEpUMEHTOM U BU3yaJIA3aIlus
JTAHHBIX

OIIK-4

10.

[ToueMy uH>KeHep JOJKEH pa30upaTbcs B MPUHIIUIIAX paOOTHI
coBpeMeHHbIX UT?

OIIK-4

11.

Kakoii u3 mapameTpoB 00s13aTeNbHO yKa3bIBaeTCs MPH POPMUPOBAHUU
Texunyeckoro 3amanns Ha OOC ¢ M-koMnonenTamu?

A) ®opma kopmyca

B) [lnuna xabens nutaHus

C) Anroput™m 00pabOTKH U MPUHSTHSI PEIICHUS

D) IIBet cBeTO1MO10B

[K-1

12.

Kakue napameTpsl ONUCHIBAIOTCS B TEXHUYECKUX TPEOOBAHUSX K
CEHCOPHOMY MOAYJIFO ONTHUKO-3JIEKTPOHHOM CUCTEMBI?

A) UyBCTBUTEIBHOCTD

B) Aunamuueckwuii nuana3on

C) YcroiunBocTh K HIyMy

D) KonnyecTBO KHONOK YITpaBJICHHUS

[K-1

13.

Pacnonoxwure 3Tansl GOpMUPOBAHUS TEXHUUECKOTO 3aJaHUS:
A) Onpenenenre 061acTi MPUMEHEHUS

B) Ycranosnenue Tpe6oBaHmi K (PyHKIIMOHAIBHOCTH

C) Yuét ycnoBuit sKcIuTyaTaum

D) ®opmanu3zarus TpeO0OBaHUN B JOKYMEHT

IK-1

14.

YcTaHOBUTE COOTBETCTBUE MEXKIY pazzaesiaMu T3 U uX collepKaHueM:
A) Haznauenue uznenust — 1) Llens u o6macts npuMeHeHus
B) Tpe6oBanus k [10 — 2) Anroputmsl, uHTEPGHEHCHI, MPOTOKOJIBI

[K-1




C) YcnoBus skcmnyaraiu — 3) Temnepatypa, BIaxXHOCTb, BUOpAITUH
D) KoncrpyktuBHbIe 0cOOeHHOCTH — 4) MaTtepuaiibl, pa3mMepbl, CXeMbl
cOopku

15.

[Toyemy dopmyIMpoBKa TEXHUYECKHX TPEOOBAHHM SBIISCTCS
KPUTHYECKH BaykHOU npu npoektupoanuu O9C ¢ MN?

[K-1

16.

Kakoii Tun mojeneit Haubosee xapakTepeH JUIsl ONMCaHUS TUHAMUKH
NHN-monyns B cocTaBe ONTO3JIEKTPOHHONU CUCTEMBI?

A) AnreGpandeckas MOJCIb

B) Umuranmonnas Mmojieinb

C) DkcniepuMeHTaIbHBIN rpaduk

D) Jluneiinas perpeccusi 6€3 mepeMeHHBIX

[K-2

17.

Kaxue nmakeTsl aBTOMaTU3MPOBAaHHOTO MOJEIUPOBAHUS Yallle BCETO
HCIOJIb3YIOTCS B OITOTEXHUKE ¢ IpuMeHeHuem 1I?

A) Zemax

B) COMSOL

C) TensorFlow

D) ANSYS

[K-2

18.

Pacrnionoxxure sTansl pa3paboTKu MaTEMaTHUYECKON MOJIEIN CUCTEMBI:
A) ®opmanuzanus GU3MUECKUX MPOLIECCOB

B) [Toctpoenue ypaBHEHUI CHCTEMBI

C) Bribop MeToza pemieHus

D) MonenupoBaHue 1 aHAJIN3

[K-2

19.

Y CcTaHOBUTE COOTBETCTBUE MEXKITY MOJIEIBIO M TUIIOM HCCIIETYEMOTO
npoiiecca:

A) YpaBuenus Makcsemia — 1) Pacnpoctpanenue cBeta

B) Ypasuenust HaBbe-Ctokca — 2) [ToTok oxmaxkaeHus

C) Auddepennnanbubie ypaBHEHHs] HEHPOHHBIX ceTeld — 3) OOpaboTka
onTuueckux gaHHeix MU

[K-2

20.

3aueM HE0OX0AMMO UcHob30BaHue npodeccruonanbHbix CAIIP mpu
MOJIETMPOBAaHUU UHTEIUIEKTyanbHbIX OOC?

[K-2

21.

Kakoit MHCTpyMEeHT Jallie BCero NpuMeHseTCsl JUIsl TPOeKTUPOBAHUS
cxeM 1ugpoBoit 00padoTku curHaia B cocrape O9C?

A) CoreIDRAW

B) Multisim

C) MATLAB Simulink

D) AutoCAD

[K-3

22.

Kakue starsl BKIIIOYaeT IPOSKTUPOBAHUE CXEMbI HHTEIICKTYaIbHOTO
naTyuka’?

A) Pacuér nuTaromux HanpspKeHU

B) Bri6op ananmoroBo-1mudpoBoro untepderica

C) LiBeToBast OTpUCOBKA CXEMBI

D) MogenupoBaHue 1ieneit o00paTHoM CBsI3U

[K-3

23.

Pacrnonoxxure sTansl NpOEKTUPOBAHUS CXEMbI MHTEJUIEKTYaIbHON
ONTORJIEKTPOHHON CUCTEMBI:

A) Pa3paboTka JIOTUKH B3aUMOJICHCTBUS MOYJIeH

B) Be16op xomnoneHToB u anroputmon MU

C) CxeMOoTeXHMUECKOE MOJEINPOBAHKE

D) Otnaaxa 1 NpOTOTUIMPOBAHUE

IK-3

24.

Y CcTaHOBHUTE COOTBETCTBUE MEXKTY FJIEMEHTAMU U X (PYHKLIUSAMHU:

A) Ceetonuon ¢ oopatHoii cBsi3bi0 — 1) [loacTpoiika HUHTEHCUBHOCTH
HU3JTy4YCHHUA

B) Ananoro-mudposoit npeodbpazoatenp — 2) Onudpoka

IK-3




aHAJIOTOBOTO CHTHAIA
C) Hetipomonynp — 3) Knaccudukanust onTudeckux o0pa3oB

25. | IloueMy Ba)KHO YYUTHIBATh CXEMOTEXHHUECKUI YPOBEHb 1IK-3
MPOEKTUPOBaHUs 1ipH pazpadoTke OOC ¢ MN?

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO JMCIUILUIMHE OOYYAIONIMXCS 3a04HOU (OPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie ~ MaTepuanbl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
WH/IMKATOPOB, XapaKTepU3YIOMUX dSTanbl (HOPMUPOBAHHMS KOMIIETCHIMH, COIEpKarcs B
JOKaJIbHBIX HOpMaTUBHbIX akTax [YAIL, periiaMeHTHpyOIUX MOPSJAOK U HPOLEAypy
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00yJarOIIUXCs
I'VAIL

11. Meronuyeckue ykazaHus A7l 00yUYaoUXcs 10 OCBOCHHUIO TUCIUTIIHHBI

11.1 Memoouueckue yxazanus O O00OYVUAIOWUXCA NO OCBOCHUIO  JIEKYUOHHO2O0
Mamepuana

OcHOBHOE Ha3zHAauYeHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE HU3JIOKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOU JIEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(POPMAIUIO TIO TEME, a B OCBOCHUU
dbyHIaMeHTaNIbHBIX MpoOJIeM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUSA, HOBEHIINX
JOCTHXKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIEKIus pacKkphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oOjacTu 3HaHUS, €€ MpoOJeMbl, JaeT IEeNbHOE MpPEACTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[InaHnupyemMble pe3yiabTaThl MPU OCBOSHUU 00YYAIOIIMMCS JISKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, IEJOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OMpPEAETSeTCs eNIeBOi YCTAaHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TIOMy4Y€HUE OMbITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeNeM;

— pa3BuTHE TPO(ECCHOHATHLHO—JENOBBIX  KadecTB, JIOOBU K TMpeaMery U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboTHI;

— TIONyYeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAKNIIINE TOIbL;

— HAY4YUTCsl METOJMYECKHM OoOpadaThiBaTh MaTepual (BBIACIATH TJABHBIE MBICIH U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B Pa3IMUHBIX
bopmyarpoBKax);

— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JleKIMOHHBI ~MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAlMedl ClaigoB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOTO0 MaTepuana TMpU TPOBEACHUM KOPOTKHUX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIMHE.

CrpyKTypa npeocTaBICHUs JCKIIMOHHOTO MaTepHaia:

1 yacts. BBenenune;

2 yactb. U3noxxeHue conepxkanus (OCHOBHAs YacTh pa3Jieia/TeMBbl);

3 yacTh. 3aKJIIOUEHHUE;

4 gacte. IHTepakTUBHAS YaCTh, GKIIOUAIOUASL:

— JIEMOHCTpAIUIO MIPE3EHTALMH 10 TeME JICKIUH;

— OTBETHI HA BOIIPOCHI 00YYAIOIINXCS;




— Kparkasi AUCKYCCHS IO TEME.
KpaTkue KOHCTIEKThI JIEKIIUH UMEIOTCS U JOCTYITHBI O0YYaIOIIMCS B BUC SJICKTPOHHOTO
pecypca u pazmematorcs Ha caiite ['Y AIl B tuyHOM KaOMHETE MperoaBaTess.

11.2 Memoouueckue ykazanus 0as 00YYAIOWUXCS NO NPOXOAHCOCHUIO NPAKMUYECKUX
3auamuil

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOro
Ipolecca, 3aKJI0Yarollelics B BBIIOIHEHUH 00yYaroMMHKCS 10 PyKOBOACTBOM IIpenoaaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIBITA TBOPUECKOH JEATECIHLHOCTH.

Lenbro mMpakTUYECKOTO 3aHATHUS AJIsi 00y4arolerocs sBJseTcsl IPUBUTUE 00yUaronieMcs
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO JUCLUIUIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOGHUHU 00yUaroIeMCs MPAKTUYECKUX 3aHATHI:

— 3aKperuieHue, yriayOsieHue, pacildpeHHe M JAeTaju3alus 3HaHWW TNpU pelIeHUU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJMKAaMU H3Y4YeHHUS KOHKPETHOW Yy4deOHOI
JTUCUUTITAHBI;

— BBIpA0OTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYYEHHBIX 3HAHUW s
BBITIOJTHEHU S 33/1aHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIyalbHON (Gopm
00y4eHUsI.

OYHKINH MPAKTUYECKUX 3aHITHIA:

— [IO3HaBaTeNbHas;

— pa3BMBaKOILas;

— BOCMHTATENbHAS.

XapakTep BBIMOTHAEMBIX 00yUYaIONTUMCS 3aJaHUH 10 MPAKTUYECKUM 3aHATUSIM:

— O3HAKOMMTENbHBIA, MPOBOJAUMBIA C LEIbI0 3aKPEIJIEHUs U KOHKPETU3ALHUU
U3YYEHHOI'0 TEOPETUYECKOT0 MaTepuaa;

—  AHAJUTUYECKUM, CTABSIINI CBOEH 1IEJIBbIO TTOJIyYeHHE HOBOM MH(OpMAIK Ha OCHOBE
dbopMan30BaHHBIX METOJIOB;

— TBOPYECKHI, CBS3aHHBIN C IOMyUYeHUEM HOBOW MH(OPMALIMU ITyTEM CaMOCTOSTEILHO
BbIOpaHHBIX MOJXO0/0B K PEIIECHHUIO 3a/1a4.

@opMBbI OpraHU3alMH MPAKTUYECKUX 3aHATHN:

— B HHTEpaKkTUBHOU (opMe: pelleHHe CUTYAIMOHHBIX 3aj]lad, COIpPOBOKIAIOIIEECs
TPYIIIOBBIMU JTUCKYCCUSIMH;

— B HE MHTEPaKTUBHOU (opme: perieHrne THIOBBIX 3a/1a4.

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHITUN

[IpakTHdeckue 3aHATHS TOJDKHBI TPEJCTABIATE COOOM 3aHATHUS MO PEIICHUIO PA3IUIHBIX
MPUKIAIHBIX 337a4 M0 IPUMEHEHHI0 METOJIOB MCKYCCTBEHHOTO MHTEJUIEKTa, 00pa3ibl KOTOPBIX
OBUTM JNaHbl Ha JEKIUAX. B uTore y Kaxkaoro oOydaromierocsi JOJDKEH OBITh BhIpaOOTaH
orpezieNIeHHbIN MpodeccnoHaNbHBIN MOAXO0/ K PEIICHHUIO0 3a/1ad.

[IpakTudeckuie 3aHATHs MPOBOJISATCS MO KOJUIEKTUBHOHN opMe.

JUis  yCHemHoro JOCTH)KEHHS YYeOHBIX Ilefiel MpakTUYeCKUX 3aHSATUH MpH  UX
OpTaHHU3AIMH JIOJDKHBI BBITIOTHATHCS CIEAYIONNE OCHOBHBIC TPEOOBAHMUS:

— 3a/a4yM, IpejjiaraeMble JJis perieHusi o0ydaroImuMCs, TOJDKHBI ObITh MaKCHMAaJbHO
npuOIMKEHB K peajbHbIM COOTBETCTBYIOIIMM CIEIUATBHOCTH OOydYeHUuss u Oyaylium
GYHKIIMOHATIBHBIM MPO(ECCHOHATBHBIM 00s13aHHOCTSAM CUTYallMOHHBIM 33]ja4aM;

— AecTBUS 00YYaIOIINXCS JOHKHBI COOTBETCTBOBATh paHEe U3YUYEHHBIM HA JIEKIIMOHHBIX
3aHATUAX METOJMKAM U METOJIaM pelIeHUs 3a/1ay,




— 3a/aHus, BblJaBaeMble OO0yYaroIIMMCA, JTOJDKHBI OBITh HaIlpaBlIEHbl Ha IOATAIHOE
dbopMUpOBaHHE YMEHHI M HABBIKOB OOydaroOluXcs, T.€. JBI)KCHHWE OT 3HAHUH K YMEHUSM U
HaBbIKaM, OT MPOCTOT0 K CI0KHOMY.

[locne BbINOMIHEHUS 3aJaHUN 110 PEIICHUIO 337ady MPOBOJIUTCS OOCYXKIEHUE, TAeTCs
KpaTKasi OLIeHKa JIEHCTBUI 00yUYaroIuXCs.

Meroanueckue peKOMEHAAIMHI M0 PEIICHUIO TUIIOBBIX MPAKTHUYECKUX 3a7a4 UMEIOTCS U
JIOCTYITHBI OOYYaronIuMcsi B BHJIE DJICKTPOHHOTO pecypca W pasmermaroTcs Ha caiite ['YAII B
JUYHOM KaOWHETE MPEero aBaTers.

11.3 Memoouueckue yxazanus 011 00y4AIOWUXCS NO BLINOJIHEHUIO 1AOOPAMOPHBIX
pabom

B xozme BeImomHEHHS J1a0OpaTOpHBIX pabOT oOOyyaromuMics [OJDKEH YIIyOuTh u
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJE€Th COBPEMEHHOM METOJIMKON M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Brinmonnenune 1abopaTtopHbIX pabOT COCTOUT M3 IKCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Boinonnenue mabopaTopHbIX pabOT 0OyYAIOIIMMCS SIBISETCS HEOTHEMIIEMOWM YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpeNeIsieMoil ydeOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIOMNX OCHOBHBIX 33/1a4 00y4aroerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JWCIHUILTIHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JIETATM3AlUs TEOPETHUYECKMX 3HAHHH, TMOJIYYEeHHBIX Ha
JCKIHSIX;

— TOJIyueHHe HOBOW MH(OPMAIHH 110 U3Y4aeMOW AUCIUILINHE;

— NpUOOPETeHNE HABBIKOB CAMOCTOSATEIBHON PA0OTHI C TaOOPATOPHBIM 000PYIOBAHUEM
U npudopamu.

3ajlaHue ¥ TpeOOBaHuUs K IPOBEICHUIO J1a00paTOPHBIX paboT

B pamkax BbINONHEHHs Ta0OPATOPHBIX PaOOT OOYYAIOIIUIICS MOMDKSH BBIMOIHHUTD 3aaHUsI
[0 pELICHUI0 OJHOr0 W3 BAapHAHTOB 3aJay, COOTBETCTBYIOIIMX TEMaTUKaM paszaenoB 2 -4
JICKIMOHHBIX 3aHsATuil. [Ipumepsl 3amaHuii Uil BBINOJHEHHS JTa0OPAaTOPHBIX pabOT MPHUBEICHBI B
tabmuue 20.

3amaHusi MOTYT BBIOJHATHCA OOYYAIONIUMHCS C  HCIOJB30BAaHHEM MEPCOHAIBHOMN
KOMIIBIOTEPHOHN TEXHUKHU.

Tabauma 20 — IlpuMepsl 3ajaHuil 17151 BBIIIOJIHEHUS J1a0OpAaTOPHBIX padoT

Ne n/m [TpuMepHBIii nepeyeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3aja4 / 3a/laHui

1 [Tprimepbl BapUaHTOB 3a/laHus IO pa3einy 2:

11 [TpocunTath 0OHY UTEpALHIO KA 00y4EeHHUs 110 A -ITpaBUILy OJJHOCIOMHOMN
OMHAPHOW OAHOPOTHON HEHPOHHOM CETH, COCTOSIIEH 13 2 HEHPOHOB U

umMmerouiei noporopyto ¢pynkuuto aktupauuu (T=0,7).

B kauectBe o0yuaroreii BRBIOOPKH MCIIOIB30BaTh TaOIMIly MCTUHHOCTH ISl ONlepaluit
JTU3BIOHKIMY U UMIUIMKAIMK (HE MCTIONb30BaTh MEPBYIO CTPOUKY TaOIHIIbI).
CuHanTHyeckue Beca 3a/1aTh CIy4aiHbIM 00pa3oM.

1.2 [TpocunTaTh OAHY UTEpALUIO IIUKIa 00YUYEHHS] METO10M OOPATHOTO
pacrpocTpaHeHHs OIIUOKH MHOTOCIONHON OMHAPHON OJTHOPOTHOM
HEUPOHHOMW CETH, COCTOAIIEH U3 2 CIOEB, TPUYEM B IIEPBOM CJIOE€ HAXOJTUTCS
2 HelipoHa, a BO BTOpOM — 1. @YHKIMS aKTUBALlMM HEHPOHOB CETH -
noporosas (T=0,6) pynkus. B kauecTBe oOy4arorieit BBIOOpKH
UCTIOJIb30BaTh TAOJIMIy HCTUHHOCTH JJISl ONIEPAIIH «MCKITIOYAOIEe UITHD)
(HEe MCTIONB30BaTh MEPBYIO CTPOUKY TabauIlbl). CHHANTHYECKHE Beca 3a/1aTh
CIIy4aiiHbIM 00pa3oM.

2 IIprmMepsl BapraHTOB 3aJaHus 10 pazaeny 3:




Ne n/mt [IpumMepHbIi nepeyeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3324 / 3a1aHui

2.1 Onucare GyHKIMOHUPOBAHUE OJHOM 3MOXHM F€HETUYECKOro alrOpUT™Ma Ha
IpUMepe NPOU3BOJIbHOM 3a7auu (HE MEHee MSTH IPU3HAKOB 3aKOIUPOBAThH
cilydaiiHbIM 00pa3oM, HayabHas HOIYJIALU COAEPKUT He MeHee 10
ocobeif). Mcnonp3oBaTh ciieyomye napaMeTpbl TeHETUYECKOTO
aJropuT™a: puTHecCC-PyHKILUSA — CyMMa Bcex OUT, JeJICHHas Ha MUHUMYM
CYMMBI BCeX OHT cpea 0coOe MOy, METO] 0TOOpa — TYPHHUPHBII
0TOOp; OnepaTop CKPEIMBaHUs — IBYXTOUEUHBIH KPOCCOBEP; OIIEepaToOp
MYTallU{ — TPAHCIIOKALU.

2.2 Onwucare GyHKIMOHUPOBAHUE OJHOM SMOXH F€HETUYECKOT0 alropuTMa Ha
npuMepe MPOU3BOIBHOM 3a/1a4r (HE MEHEe TISTH MTPU3HAKOB 3aKOUPOBATh
CllydaifHbIM 00pa3oM, HadaIbHas MOy COAEPKUT He MeHee 10
oco0eit). Micrionp30BaTh Clieayronye napaMmeTpbl TeHETHYECKOTO
anropuT™Ma: GUTHECC-PYHKIUSA — €IMHUIIA, JIeJICHHAS HA MUHIMYM CyMMBbI
BCeX OUT cpeau ocoOelt MOoMmyIsIliuKg; METOT 0TOOpa — PaHTOBBIM 0TOOD;
OTIepaTop CKPEUIMBAHUS — PABHOMEPHBIA KPOCCOBEP; ONepaTOp MyTalluH —

HUHBEPCHS.
3 [Ipumepsl BApuaHTOB 3a/1aHus 10 pa3neny 4.
3.1 Jano 3 Heuetkux MHOXecTBa A, B, C (3aaanbl ux GyHKIIUN
IPUHAJJIEKHOCTH).

[TocTpouTth HyHKIMIO MPUHAICKHOCTH HEUYETKOTO
mHOoxkectBa D = AUBNC 1 onpeenuTh CTENeHb NPHHAICKHOCTH OJTHOTO
aJieMeHTa MHOKeCTBY D, ucnosb3ys anredpandeckuii crnocoo.

Ha L He
1

0.5 0.
0

1
<
25
; 3

0ls g8 13 X Iy §9 14X ol 45 78 X

3.2 [TocTpouTth HeveTKyto 0a3zy 3HaHUH (MCIOIB30BATH HE MeHee 3
JMHTBUCTUYECKHX TIEPEMEHHBIX ) JUIS 3a]1a9H TTOa4YH HJIEKTPOIHEPTHU B
YCIOBUSAX 3KOHOMHUU (y4eT BpEMEHH CYTOK, TUIIA TOMELEHUH, KOJTNYeCTBa
Jrofiel, Tuna o6opyioBaHuUs U T.J.), IPOBEPUTH €€ Ha MOJHOTY U
IPOM3BECTH HEUETKUH BBIBOJI /1151 KOHKPETHBIX 3HaU€HUH (BBIOpaTh
ClIy4aiiHbIM 00pa3oMm).

CrtpykTypa u hopma oTueTa 0 1abopaTopHOit paboTe
OT4YeT oJKEH BKIIIOYATh:
- TUTYJBbHBIN JIUCT;
- ONMCaHUE 3a/IaHMS;
-penieHue 3aaanus (3a1a4n);
- He0OXO0IMMBIE TpadUUECKIe MaTepUaIbl,
- BBIBOJIBI
TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU padoTe
Otuer o nabopaTopHoil paboTe JAOMKEH OBITh BBHITIOJIHEH B MMCBMEHHOM BHUJIE C YKa3aHUEM
Ha TUTYJIbHOM Jucte HoMepa rpynnbl 1 GUO obywaromerocs. [Ipumep odhopMiteHUsT TUTYJIBHOTO
aucTa oTveTa npejcTasieH Ha caiite ['YAII - https://guap.ru/regdocs/docs/uch.

11.4 Memoouueckue yxasauus 01 00y4AOWUXC NO NPOXOAHCOCHUIO CAMOCTOAMENbHOL
pabomul

B Xxo0/1e BBITIOJHEHUST CaMOCTOSITEIIBHON pabOThI, O0YYAIONIUIICS BBIMOJHAET PabOTy MO
3aJJaHUI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEroaaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YYaCTHSI.


https://guap.ru/regdocs/docs/uch

B mporiecce BBITTOTHEHUSI CaMOCTOSITEIBLHOM paboOThI, y oOydaromerocs (GpopMupyercs
nenecooOpasHoe mIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecreunBaeT BBICOKUMN
YPOBCHL YCIEBACMOCTU B IICPUOJ 06y‘-I€HI/I$I, IOMOTacT IMOJYYHUTb HABBIKK I[MOBBIIICHUA
pohecCHOHANBLHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaAMOCTOSITENIbHYIO  paboTy
00y4aromuxcsl, ABISI0TCA:

—  y4eOHO-METOAMYECKHE MaTepHalIbl [0 IUCHUILIIHHE.

Metoauueckie ykasaHUST U 3aJaHUs JJI CaMOCTOSITENIbHOM pabOThl 00yYarommxcs
UMEIOTCS B BUJIE DJIEKTPOHHOTO pecypca U pazmemarorcs Ha caiite ['YAII B nuunom kabunere
IpenojaBaresisi, aHaJOTUYHO, KaK M pe3ylbTaThl IMPOBEPKH OTYETOB OOYyYaIOLIUXCS I10
pe3yJibTaTaM BBITIOJHEHHUS 33 IaHUM.

11.5 Memoouueckue ykazanus 0nsi 00yHAIOWUXCS NO NPOXOAHCOCHUIO MEKYUec0 KOHMPOJis
ycneeaemocmu.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00y4aromuxcsi, OCYLIECTBISIEMbIi B TEUEHHUE CEMECTpa C IIEJIbI0 OLEHUBAHUS XOJa OCBOCHUS
JUCIIUATIITUHBI.

Tekymuii KOHTPOJIb 3HAHWNA OOYYAIOIIErocs OCYIECTBISECTCA IO KaKIOMY pasleny
JIEKIIMOHHOTO Kypca TOCJie 3aBepIIeHHs OOYy4YeHHS IO COOTBETCTBYIOIIEMY pasiely Io
pe3yJbTaTaM BBIMOJHEHUS UHAUBUAYATBHBIX JOMAIHUX MPAKTHUYECKUX 3aJaHUN MO PEIIECHUI0
3amay ogHOro u3 20 mpemyioKEeHHBIX BapUAHTOB M MPEJCTABICHUS OTYETA O BBINOJHEHUU B
COOTBETCTBUU C YCTAHOBJIECHHBIMU TPEOOBAHUSIMHU.

Pe3ynbpTaTel BBIONHEHUS OOYyYarOIIMMHCS 3aJaHUIl  OIICHMBAIOTCS IO S-0anmbHOM
CHCTEME B COOTBETCTBHH C Tabmuiei 15.

KpurepreMm OIEHKH ycreBaeMOCTH OOYy4aroIlerocsi B IEJIOM NPH TEKyLIEeM KOHTpPOJe
ABJIIETCS. ypOBEHb OCBOEHHS OOYyYarolmMMCs HM3y4aeMOM JAMCLUMIUIMHBI, OLIEHWBAEMBIM IO
JIBYXYpOBHEBOH CHUCTEME:

1 ypoBeHb «ycmeBaeT»: €cClld 3aJaHHME BBINOJIHEHO OOYyYaloIIMMCS C OLICHKOM HEe HUXKe
«YJIOBJIETBOPUTEILHOY;

2 ypOBEHb «HE YCIIEBAET»: €CIM 3a/JaHHE€ BBIMOJIHEHO OOYYaIOUIMMCS C OLIEHKOU
«HEYJIOBJIETBOPUTEILHOY.

[Ipy npoBeneHUM MPOMEXKYTOUHOM aTTeCTallMHd pe3yibTaThbl TEKYIIEro KOHTPOJIS
YUUTBIBAIOTCS CIEAYIOIUM OOpa3oM: K MPOMEXKYTOUHOM aTTecTalluy JOMYCKArTCs TOJIBKO
oOyuyaromiuecsi, MOJHOCTbIO BBHINOJHUBIIME 3aJaHMs JJI OLEHKH TEKylled yclieBaeMOCTH C
pPE3yIBTATOM «yCIIEBAET.

11.6 Memoouueckue ykazanus 01s 00y4arOWUXC NO NPOXOHCOCHUID NPOMENCYMOUHOU
ammecmayuu

[MpomexxyTounass  arrecraiss  OOydyarONIMXCs — NPEAyCMaTpUBAcT  OLICHUBAHHE
MPOMEKYTOYHBIX ¥ OKOHYATEIbHBIX PE3YJIbTATOB O0YUEHHS 110 TUCIIUILIHHE.

Oma BKITIOYaeT B ceOs:

— 3AYET - 310 dopma OICHKU 3HAHHIA, TOJYUYSCHHBIX 00YUYAIOIIMMCS B XO/I€ U3yUCHHUSI
y4eOHOM TUCIUILINHBI B [IEJIOM HJIH IPOMEXYTOUYHast (IT0 OKOHYAHUH CEMECTpa) OIlCHKA 3HAHHI
00yJaroImuMCs TI0 OT/ICIBHBIM pa3jieliaM JUCIUIUINHBI C aTTECTAI[MOHHON OIIEHKOH «3a4TeHO»
WITH «HE 3a4TCHOY.

[TpomexxyTouHasi aTTecTalisl TPOBOIUTCS B (OpPME YCTHBIX OTBETOB HAa BOIMPOCHI
IperoaaBaTesst Mo pas3aesiaM AUCIUILTHHBL.

Kputepun oneHku ypoBHS 3HAaHHMA OOYydYaroOIIErocs MPH MPOXOXKIECHUU MPOMEKYTOUHON
aTTECTAllMN B COOTBETCTBUH C Tabmuei 14.






Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy TUCIUTLIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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