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Annoranus

HucuunnuHa «CucTeMbl HAaBUTAIlMM W YIPABJICHUS C HCKYCCTBEHHBIM HHTEIJICKTOM)
BXOJIUT B 00pa30BaTEIbHYIO MPOTPaMMy BBICIIETO 00pa30BaHUS — IPOrpaMMy CIICIIHATUTETA TI0
HaIpaBJCHUIO MOATOTOBKH/ crienuaibHOCTH 24.05.06 «CucteMbl ympaBieHUsS JIETaTeIbHBIMU
amnmnapaTtamMu» HarpaBieHHOCTH «[IpuOopsl cucteM yrpaBieHUsl JIETaTEIbHBIX AamnmnapaToBy.
Hucnurmuna peanusyercs kadeapoit «Nel3y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[IK-6 «Cmocoben ¢(opmupoBaTh HOBbIE HANpaBlIEHUs HAYYHBIX HCCIENOBaHUN U
ONBITHO- KOHCTPYKTOPCKUX Pa3zpaboTOK»

CopepxaHue IUCUUIUIMHBI OXBaThIBAa€T KPYI BOIPOCOB, CBA3AHHBIX C MPUMEHEHUEM
HUCKYCCTBEHHOT'O HMHTEJUIEKTa M HOBBIX BO3MOXHOCTEH B cepe BO3MyNIHOTO TpaHCIOPTA:
CUCTEMbI HABUTALIUU U YIIPABJICHHUS.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro mpoliecca: JICKIUH, JlabopaTopHble paboThl, CEMUHApPBI, CaMOCTOsITeNIbHAs paboTa
00ydJaromerocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B popme audPpepeHIIMpOBaHHOTO 3a4eTa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIsieT 4 3aueTHBIX eAUHULbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI
[Tony4yenue oOydaronMMucs 3HAHUNH OCHOB MCKyccTBeHHOro uHTemiekTa (MW); coBpeMeHHBIX
TEHJEHIMH pa3BUTUS B 00JacTu a’poHaBUranuu u toro, kak MU mensier QyHKIMOHAIbHBIE
CBOWCTBA YNPABJICHUS BO3AYIIHBIM JIBWKCHHEM, IMOBBIMIAsA 3PPEKTUBHOCTh OE3011aCHOTO
BbINoJIHEHU 11os1E€TOB. [TonydyeHne oOydaromumucs yMeHUi 1 HaBBIKOB Mcnosb3oBanus MM s
aBTOMAaTH3allMM 3aJad yMpaBJICHUS M HABUTAllMM, B TOM YHCJIE PEIICHHs 3a/1ad4 B PEXHUME
pEaIbHOr0 BPEMEHH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jayiee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroOIIUiics JOJDKEH 00JanaTh CIEAYIOIMMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHINKATOPOB MX JOCTHKEHHS
Konn
Kareropus (rpymnmna) Kon v HanMeHoBaHNE HHIMKATOPA JOCTHKECHHUS
KOMIIETEHIIUH HAHMCHOBATHE KOMIETEHIINH
KOMIIETEHIINH
I1K-6.3.1 3HaTh COBpEMEHHBIE TEHCHIIMT
pa3BUTHI TPUOOPOB U CHCTEM OPUEHTALINH,
ITK-6 Criocoben CTa0WIIN3aLUU U HaBUT ALK JIETaTeJIbHBIX
(GopMHUPOBATH HOBBIE | ANIIAPATOB M TEXHUKU B IIEJIOM
HaIlpaBJICHUA ITIK-6.Y.1 ymeTp Ha OCHOBE HOBBIX 3HaHUM
[TpodeccuonanbHblie | HAYYHBIX (GbopMHUPOBATh HOBBIE HAIIPABJIEHUS HAYUHBIX
KOMIIETEHIINH UCCIJIEOBaHUM U WCCJIEOBAHUM U OTIBITHO-KOHCTPYKTOPCKHUX
OTIBITHO- pa3paboTok
KOHCTPYKTOPCKHX ITK-6.B.1 Bnaners cOBpeMEHHBIMHM METOIaMU
pa3paboTok AHAIUTUYECKOTO aHaJIN3a, MATEMaTUYECKOro U
MMUTALMOHHOTO MOJEJIINPOBAHMUSI, TIOCTAHOBKH
HKCIIEPUMEHTAJIbHBIX HCCIIE0BaHUMN

2. Mecro nucturuinHbEL B cTpykType OI1
JuctunnmHa MoxkeT 0a3upoBaThCS Ha 3HAHUAX, paHee MPHOOPETEHHBIX O0YyYarOIIUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— Maremaruka. Mart.ananms,

— ®duzuka,
— DOKOHOMHUKA,

— MHudopmatuxka,

— Maremartuxka. TCOpI/ISI BCpOﬂTHOCTCﬁ n MaTéMaTH4dCCKasd CTaTUCTHKA,

— DIeKTpOTEXHHKa,

— DJIEeKTPOHHKA,

— HMudopManmoHHbIe TEXHOJIOTHN B TPO(HECCHOHATLHOM e TEIbHOCTH,

— OcHOBBI TEOPUH YIPABIICHUS,

— AbspoaMHaAMHKa U JUHAMHUKA MOJIETa,

— Teopusi THPOCKOIIOB ¥ THPOCTAOMITH3aTOPOB,




— OCHOBBI TEOPUH MIJIOTAXKHO-HABUTAITMOHHBIX KOMITJICKCOB,

— VHTennexkTyanbHbIC CUCTEMBI,

— Hudpossie cuctemsl yrpaBiaeHus 1 00paboTKu HHGOPMAITUH,

— T'mupockonuveckne MpuOOPHI U CUCTEMBI,

— CucreMsl yrpaBIlieHUs JICTATEIBHBIMH allllapaTaMH,

— TexHuueckue cpeCcTBa HABUTAIIMH U YITPABICHUS JIBHKCHUEM,

— OCHOBBI aBTOMAaTU3HPOBAHHOTO MTPOSKTHPOBAHUS,

— MopnenupoBanue npudOpPOB U CUCTEM YIPABICHUS JE€TAaTEIbHBIX alapaToB,
— MuepuuanbHble HABUTAIIMOHHBIC CUCTEMBI,

— DKCruryatanys 1 UCTIBITAaHUS TPUOOPOB M CUCTEM YIIPABIICHUS JICTATEIBHBIX alllapaTos,
— OO0paboTka HaBUTAITHOHHON MH(DOPMAITUH.

3HaHI/I$I, IMOJIYYCHHBIC IIpHU H3YUYCHUW MaTcpuajia IlaHHOﬁ JUCHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HCIIOJIb30BATHCA ITPU U3YUCHUHN APYTIUX OUCHUILINH

— CoBpemeHHas Teopusi yIpaBJIeHMUs,
— CucteMbl OpUEHTALIUH U YIIPABICHHUS] KOCMUYECKUMHU aIlllapaTaMH,
— MukpocucTeMbl OpHEHTAIH U HaBUTAIHH,
— VYueOHas MpaKkTHKa HAYYHO-HCCIIEI0BATENIbCKas padoTa.
3. O0BeM u TPYAOEMKOCTh JUCITUTUTNHBI
JlanHbple 00 o01ieM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4eOHOMH

paboTHI IO TUCIHUTUINHE (M paclpeiesieHUe 3TOH TPYTOSMKOCTH 0 CEMECTpaM) MPeACTaBICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bun yuebnoii paboThl Bcero ceMecTpam
NelO
1 2 3
Oowan mpyooemKocmp OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npaxmuueckoit n0020moeKu 51 51
Ayoumopnule 3anamus, BCEro vac. 85 85
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13),
17 17
(gac)
naboparopusie pabots (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (yac)
HK3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 59 59
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, Hndbo. Hudd. 3au.
DKs.**) 3au.

** o
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH



[Tpyooemxocms, pacnpedeneHnas Ha Yacvl NPAKMULECKOU NOO20MOBKU He 00IHCHA NPEGbIULAMb
00wy Mpyo0oemMKocms no 8udy yuebHol pabomul].

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U UX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TeMbl AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 10
Paznen 1. OcHOBBI TEOPUH HHTENIEKTYaIbHBIX CUCTEM 6 3 6 12
yIIpaBIICHHUSI
Paznmen 2. TexHonornn HEYETKOM JIOTHKH M METOTNKA 7 2 15
CHUHTEC3a HCUCTKUX AJITOPUTMOB YIIPABJICHUSA
Paznen 3. Mcnonp3oBaHNe TEXHONIOTHHA IKCIIEPTHBIX 7 12 10 8
CHUCTEM M HEHPOCETEBBIX CTPYKTYP
Paznen 4. CucteMbl aBTOMaTHYECKOTO YIIPABICHUS 7 15
(CAY) ¢ UCKYCCTBEHHBIM HHTEJUICKTOM
Paznen 5. [IpuMeHeHHE UCKYCCTBEHHOTO MHTEIICKTA 7 18 9
Y HOBBIC BOBMOXKHOCTH B chepe BO3YIITHOTO
TPaHCHOPTA.
HUroro B cemecTpe: 34 17 34 59
Utoro 34 17 34 0 59

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJalolMMuUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUMOHHBIX 3aHATUH

Paznen 1. OCHOBBI TEOPUH UHTEIUIEKTYAJIbHBIX CUCTEM yTIPaBICHUS

OCHOBBI TIOCTPOCHHUSI HMHTEIUIEKTyalbHbIX  cucTteM: OOmas
npobjeMaTHKa TEOPHH HWCKYCCTBEHHOI'O WHTENJIeKTa. Peanmu3zamms
MPUHIIMIIOB CUTYallMOHHOTO YIIPABJICHUS! B aBTOMAaTHYECKUX CHCTEMAaX.
CTpyKTypa HHTENIEKTyaJbHOW cHCTeMBl ymnpasieHus. lloctpoenue
CUCTEMBI MHTEJUIEKTYAJIbHOTO YIIPABJICHUS CIOKHBIM JTHHAMUYECKUM
00BEKTOM.

O6pabotka 3Hanuit: Ilpogykimonnas momaens. CeMaHTHYECKUE
cetn. Opeiimpl. DopmainbHble Joruyeckue Monenu. OOBEKTHO-
OpHEHTHPOBAHHAS MOJIENb.

Metoasl oOy4yeHHs] W HACTPOWKH WHTEIJIEKTYalIbHBIX CHCTEM:
Opranuzanust npoueccoB oOyueHus u camooOyuenus. Knactepnsiid
aHanu3. Mertonsl npaBaonogoOHoro BeIBoAa. [lpuHIMI cXoacTBa.
IIpunnun pasznmnuus. IlpuHumn ocratkoB. IIpuHOMII cOnMyTCTBYHOLIUX
n3MeHeHuil. CTpykTypa CTaHJAapTHOTO TE€HETHYECKOTO aJrOpUTMA.
IIpakTHueckoe NPUMEHEHUE T€HETUUECKUX aITOPUTMOB.

Pasgen 2. TexHOTOrMM HEYETKOW JOTMKM M METOJMKA CHHTE3a HEYETKHX
aJTOPUTMOB YIIPaBJICHUS
OCOOEHHOCTH HEUYETKOTO JIOTHMYECKOrO BBIBOJA B  3ajadax




yOpaBlieHHsT JUHAMHUYECKUMH OOBEKTaMHu: OTambl  pa3paboTKu
QITOPUTMOB ympaBiieHus JlmHaMudecKUMH OO0beKTamMu. DaKTOphI
3 PEKTUBHOCTH  JIOTMKO-TMHI'BUCTUYECKUX MOJEICH yIpaBlICHHUS.
3aBUCHUMOCTb MEXKAY BXOJHBIM U  BBIXOAHBIM  IapamMeTpamu
ONHOCBSI3HOW  HEUeTKoW Mmojenu  ynpasienwms. OmpepeneHue
TPaHWYHBIX 3HAYEHWH BXOIHOTO TapaMeTpa OIHOCBSA3HON MOIEIH
HEYETKOTO YIMpaBieHHs. Tpaduyeckas WHTEpHOpeTanus MpoLeayphl
HEYETKOr0  JIOTUYECKOT0  BBIBOJA. W3menenune  xapakrepa
MpeoOpa3oBaHUil B OIHOCBSI3HOW MOJENH HEYETKOTO YIpPaBIECHHUS.
[IpyHLIKIIBI TOCTPOEHUS CUCTEM HEUETKOTO YIPaBICHMUS.

CuHTe3 HEYETKUX perynsaropoB: [IpHHIMIEI TOCTPOEHUS JIOTHUKO-
JUHTBACTUYECKUX  MOJENeW  ympaBleHHs W pa3paboTaHsI
METOJIOJIOTUIECKHE OCHOBBI KOHCTPYHPOBAHHS HEUETKIX PETYISTOPOB.
Teopueli  HEUETKMX  MHOXKECTB U  KJIAaCCUYECKOW  Teopueu
BeposATHOCTEH. Meronukn (HOpMHUPOBAHUS JIOTHKO-THHTBHCTUIECKUX
Mojieet 00beKTOB yrpasieHus. MapkoBckwuii poriecc. O000IIeHHbIE
notoku Jpnanra. MoaeaupoBaHus 0OBEKTOB YIPABICHUS HAa OCHOBE
TEOPHH MapKOBCKHX IPOLIECCOB M 00OOIICHHBIX MOTOKOB OpiaHra.
OTambel TOCTPOCHHSA JIOTUKO-TMHTBUCTUYECKOH MoOJenn 0o0beKTa
YIpaBJIEHHUSL.

Paznen 3.

Hcnonb3oBaHue TEXHOIOIUHM 3KCIIEPTHBIX CUCTEM U HEHPOCETEBBIX
CTPYKTYp

OxcneptHble cucteMbl (DC). Ymnpasnenwe B OC. TexHoioruu
9KCHEPTHBIX cucTeM. [Ipumepsl skcrepTHBIX cucteM. Kinaccudukanms
HHCTPYMEHTAILHBIX CPEICTB Pealn3aluu.

[IpumMeHeHne  HEMpPOCETEBBIX  MOZENEH A1 HOCTPOCHHS
MPOJAYKIIMOHHBIX ~ TPAaBHJ  AKCHEPTHhIX cucreM: OOmmiA  BUA
MPOAYKIMOHHBIX IIpaBUJI H O630p CYHECCTBYIOIINX MECTOOOB HX
¢dopmupoBanus. DopMupoBaHHME  HEHPOCETEBOW  MOAEIM IS
MOCTPOEHUSI TPONYKLUMOHHBIX mpaBui. I[lpuMeHeHue HelpoceTeBbIX
MOZEJIEH VISl IOCTPOSHUS] NPOAYKIIMOHHBIX IPABUIL

Pazgen 4.

CAY ¢ UCKyCCTBEHHBIM WHTEILIEKTOM

WntennexktyansHass CAY ¢ 3KCHEPTHBIM  PETYIATOPOM:
CTpyKTypHas cxeMa MHTeJUIeKTyanbHol cuctemsl ynpasienus (MUCY)
C PEryJsITOPOM HapayIeIbHOTO TUTA. DKCIEPTHBINA PErysTop.

WnTennexryanbHas CAY c 3KCIIEPTHO-HENPOCETEBBIM
PETYISITOPOM.

Nurtenexryanbapie CAY ¢ HEUETKUM PETYIATOPOM.

CpaBHUTENBHBIA  aHamM3  (QYHKUHOHAIBHBIX  BO3MOXKHOCTEH
HEYETKOTO

u [TN]J1-peryasTopos.

Paznen 5.

[IpumeHeHne NCKYyCCTBEHHOTO MHTEIIEKTA K HOBBIE BOZMOXKHOCTH
B chepe BO3AYIIHOTO TPAHCIIOPTA.

AbspoHaBuranus 1 Npou3BOJCTBO.

WHTennexTyanbHble  CHUCTEMBI  YIIPAaBIEHUS  OCCHIIOTHBIMH
JIeTaTeIbHBIMU alapaTaMu.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne | Temsbl npakTU4eCKUX
n/m 3aHATUN

N3 gux Ne

@opMBbI IPAKTUYECKUX | TpynOeMKOCTb, |IPaKTUYECKOH |pa3zeiia

3aHATUN (dac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI




Cemectp 10

ITocTpoenue cucTemsl
HMHTEJUIEKTYaIbHOT O
YIPaBIEHHSI CIOXKHBIM
TUHAMHYECKAM
00BEKTOM.

TpynroBBasg AUCKYCCHUU

3KCHepTHbIC CHUCTCMbI

peUICHUC 3a1a4

HeueTtkue cucteMsl

pPEUICHUEC 3a1a4

Heitponnsle cetn

peUICHUC 3a1a4

OO0y4eHre HeMPOHHBIX

pazbop u obcyxaeHNe

cerert B Matlab —
3aJa4a
AIIPOKCUMALIMH

BN DN

WIWIN W

OO0y4eHre HeMPOHHBIX
cereit B Matlab —
3aja4a KiaccuGuKayu

pazbop u obcyxaeHNe

Bcero

17

Tabmuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTs,

(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

Cemectp 1

=)

N3yuenue
Matlab

paboThl mepcenTpoHa B CHCTEME

®dopmupoBanue 0a3pl JAHHBIX

PazpaboTka 3KCIIEpPTHBIX CUCTEM.

Pa3paboTka HEUETKHX IKCIIEPTHBIX CUCTEM.

HVcronp30BaHWE TE€HETHYECKHX aJrOPUTMOB IS
aBTOMaTH4YeCcKoro (opMupoBaHus 0a3 3HAHUI
HUHTCIJIICKTYaJIbHbBIX CUCTEM YipaBJICHUSA
poboTamu.

| WlWIN

PlWw W w

OpraHm3anus  MPOIECCOB  IIOTMOJHEHUS |
0000IIeHNsT 3HAHMH B WHTEJUIEKTYaJbHBIX
CHCTEMax YIPAaBJICHUS POOOTaMM C DIIEMEHTAMH
caMo00y4eHHsI.

PacnoznaBanne  m300pakeHMiI Ha  OCHOBE
KOMIUIEKCHOTO  MPHMEHEHHUs MpeoOpa3oBaHUi
Youna u annapara He4eTKOM JIOTUKH.

WNHuTtennexTyanbHbIi YeJI0BEeKO-MaIlIMHHBII
uHTepdelic W IUTAHUPOBaHHUE IIEJIECO0OPA3HOTO
MOBEJICHNUS aBTOHOMHBIX POOOTOB HAa OCHOBE
(hpeiiMoo0pa3HBIX CTPYKTYP.

Bcero

34

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO




4.6. CamocrosarenbHas paboTa 00yJaromuxcs
Buapl camocTosTenbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 10,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania
50 50
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Homamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 9 9
atrecrauuu (I1A)
Bcero: 59 59

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYEeCKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (KpOMe 3JIeKTPOHHBIX IK3EMILISIPOB)

JIrorrep Jx.®. ICKyCCTBEHHBIN UHTEIUIEKT:
CTpaTeruy U METOABI pe-

LIEHUs CJIOXKHBIX Ipobsiem. 4-oe u3xa. / Ilep. ¢
anri. M.: 3pat. nom «Bunbsimey,

2003.

UckyccrBennsiit untemiekt. B 3 xu. Ku. 2.
Mogenu u metonsl: Crpa-

|Bounuk / Iox pen. .A. Tlocnienosa. M.: Paano
" CcBs3b, 1990.

Menuxos A.H., bepmreiinJI.CKoposun C.41.
CurtyanroHHBIE COBe-

TYIOLME CUCTEMBI C HEYETKOU JIOTUKOU. M.:
Hayxa, 1990.

PytkoBckas I, ITmmabscknit MPyTkoBckuitJl.
Heiiponnsle cetn,

T€HETHYECKUE aJTOPUTMBI U HEUETKUE CHCTEMBI.
M.: T'opsiuast munms - Tene-

koM, 2004.

Epemun JI.M., I'apuieB U.b. UckyccTBeHHBIE
HEUPOHHBIC CETH B UH-
TEJUICKTYaJIbHBIX CUCTEMaX yrpaBieHus. M.:




MUPDA, 2004.

Tomumera LA, ®omunsix U.b. MaTerpanus
HEUPOCETEBOUN TEXHOJOTUH C IKCIIEPTHBIMU
cuctemamu. // Tpysl 5-0i HalMOHANBHOMN KOH(.
o uckycctB. naTeIekTy (KNN-96). Kazans,
1996.

[Mpuknanusie Heyetkue cuctemsl / [lox pen. T.
Tapano, K. Acan,
M. Cyrano. M.: Mup, 1993.

Jloxur B.M., Makapos .M., Mansko C.B.,
PomanoB M.II. MeTtoaudeckue OCHOBBI
AHAJTUTUYECKOTO KOHCTPYUPOBAHUS PETYIISITOPOB
HeueTkoro yrpasienus // M3Bectust PAH. Teopus
U cUCTeMBI ynpaBieHus. - 1999. Ne 5.

[Mpencrasnenue u ucnonb3oBanue 3Hanuii / [lep.
c sam. [lon pen. X. Wxo, M. Ucunzyka, M.: Mup,
1989.

Sysoev A.S., Blyumin S.L., Scheglevatych R.V.
Approach to sensitivity

analysis of neural network models based on
analysis of Finite Fluctuations // Proceedings

of the 14th International Conference on Pattern
Recognition and Information

Processing (PRIP'2019), Minsk, Belarus, 21-23
May 2019. — Minsk, Belarus,

2019. — P. 97-100

Xaoubymmuaa E.JL., [Toromaes A.K. Hetipo-
HEYETKUE AITOPUTMBI SKCIIEPTHOW CHCTEMBI B
3ajiaue ynpasJIeHUs TPAHCTIOPTHBIMH ITOTOKaMH //
['mOpuIHbIe 1 CHHEPreTHYECKUE
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Bcepoccuiickoii [TocnienoBckoii koHpepeHuu ¢
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20 mas 2020 r. / bantuiickuii henepaabHbIi
yHUBepcuteT nMenn Mimmanynna Kanra. —
3enenorpanck, 2020. — C. 384-392

Duch W., Setiono R., Zurada M.J. Computational
intelligence methods for ruleased data
understanding // Proceedings of the IEEE (P
IEEE), June 2004 / Institute of Electrical and
Electronics Engineers. — 2004. — P. 771-805

XnxHskoB 0. H. Anroput™msl HeUeTKorO,
HEHPOHHOI'O U HEHPO-HEUYETKOTO YIIPABICHUS B
CHCTeMax peaJbHOro BpeMeHH: y4el. mocodue. —
IIepms: M3a-Bo Ilepm. Hal. ucciaen. MONUTEXH.
yH-Ta, 2013. — 160 c.
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Habepexnsie Uennsr: Uzn-so HUM KOV, 2018. —
42 c.

IToromaer A.K., Xa6ubymnuna E.JI., UatOTHH
J.M. IlpumeHneHne HeUpPOCETEBBIX MOJENEH st
MTOCTPOEHUS TIPOTYKITMOHHBIX MPABHIT
3KCIIepTHBIX cucteM // [Tpuknagnas MaTemaTnka
1 Bonpockl ynpasieHust. — 2021, — Ne 2. — C. 71—
90.




AnppeiiunkoB A.B., Aanpeiunkosa O.U.
WHTennexryanbHble HHPOPMALIMOHHBIC CUCTEMBI.
— M.: ®unancsl u ctatuctruka, 2004

OCHOBBI TCOPHHU OIICHUBAHUS C MPHIIOKESHUSIMH K
3aagyaM 00paOOTKHM HABUTAITMOHHOM
nHapopmarwy : [B 2 4.]/ O.A. Crenanos ; HI[ PD
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CII6. : Dnextpornpudop, 2017 .
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WHTeTpHpOoBaHHBIE HHEPIIUATEHO-CITYTHUKOBBIS
cucteMbl opueHTaruu u Hapuranuu, [ HIl PO AO
«Konmnepu « ITHUU «Onexrporpudop», CaHKT-
ITerepOypr, 2016

Konecos H.B., Tonmauera M.B., IOxTa I1.B.
Cucremsl peanpHOro BpeMeHu. [lnanupoBanue,
aHanwms, auarsoctuposanue - CI16.: Uzn-Bo
IHHWU «3nexTponpudopy», 2014. 185 c.

Ricardo V. Pilon Artificial Intelligence in
Commercial Aviation. London. 2023. — 258p.

Amnroxuna 1O. A., Kpuuesckuii M. JL.,
Mapteinosa FO. A., OBonenko A. A.
HckyccTBeHHBIN MHTEIIIEKT. IHHOBaTHKA: y4el.
nocobue — CII6.: I'YAII, 2023. — 320 c.

Boponos, M. B. CucreMbl HCKyCCTBEHHOTO
MHTEJUIEKTA | YUYCOHUK ¥ IPAKTHKYM JIJISl BY30B /
M. B. Boposos, B. H. [IumeHoB,

U. A. HebaeB. — 2-e m3x., mepepad. u A0m. —
Mocksa : M3narensctBo FOpaiit, 2024. — 268 c.

Kanamnuukos C. H., byunnes B. H., Maptycesuu
E. A. u np. Oco6eHHOCTH IPUMEHEHHSI
WH(GOPMAITMOHHBIX SKCIIEPTHBIX CUCTEM B
METAJIyPTUU Ha OCHOBE MHTEJUICKTYaJIbHOM
00pa0OTKHU NaHHBIX U 3HaHU // IHXKeHepHBIN
BecTHUK J{oHa. 2020. Ne 1(61). — C. 18.

7. TlepeyeHb AIMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNnbHbIX pecypcoB nH(pOpMaIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHOW ceTh «HTepHeT»
URL anpec HaumenoBanue
habr.com Xabp
stepik.org Stepik
docs.exponenta.ru nokymenTario MATLAB nHa pycckoMm si3bike
https://cloud.google.com/deep-learning- Deep Learning Containers
containers
https://datasetsearch.research.google.com/ | Dataset Search

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNbLHOTO MpoIiecca MO TUCIUTUIHHE.
[TepedyeHs ucmoyIb3yeMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmuiie 10.




Tabmuua 10— Ilepedens nporpaMMHOro o0ecreyeHHs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (pu HEOOXOMMOCTH)

MynbTuMeuiiHAS IEKLIUOHHAS Ay JUTOPUS

KomnbroTepHsIif kitace

10. OueHoYHBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTeCTaI[IN
10.1. CocTaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPENICTB

JuddepeHnpoBaHHbIi 3a4ET Crncox BOIpoCoB;
TecTtsr;

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopasi npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIHA
5-0ayupHas mKana P P (bop

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOH W JIOTIOHHUTEIBHOW JIUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOKESHHSI C MPAKTUIECKON
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apT'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHMUS;

— CcBOOOJTHO BIIQJICET CHCTEMOM CITeIMATM3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




OuEHKA KOMIICTCHIHH XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-OarnpHas mKaa PaKTep P
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
p — YBSI3bIBA€T YCBOECHHbBIE 3HAaHUS C NPAKTUUYECKOH JAESTEIbHOCTHIO
«3GauTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yHOBIIETBOPUTEIILHO .
— UCHBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«GAYTCHO»
HaIpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— UCIIBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHMI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

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

Ne /it [Tepedyens BompocoB (3a1ad) 115 IK3aMeHa Koz
UHJIMKaTopa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne n/m Ilepedyens BonpocoB (3aga4) i 3auera / nudd. 3agera Koz
WHAMKATOpa

1. OCHOBBI IOCTPOEHUSI UHTEIJIEKTYAJIbHBIX CUCTEM [1K-6.3.1

2. [IpencraBnenue 3HaHM B CHCTEMaX HCKYCCTBEHHOTO [IK-6.VY.1
MHTEJUIEKTa

3. MeTo 161 00y4eHHsI 1 HACTPONKN UHTEIUIEKTyalIbHbIX CHCTEM IIK-6.B.1

4. Ortansl pa3paboTku anropuT™MoB ynpasienus Aunamuueckumu | 11K-6.3.1
00BEKTaMU

5. dakTopbl 3¢ (HeKTUBHOCTH JIOTUKO-TUHIBUCTHYECKUX Mozenei | [TK-6.Y.1
yIpaBlIeHUs

6. [IpuHINIIBI TOCTPOEHUSI CUCTEM HEYETKOTO YIIPABIICHHUS IIK-6.B.1

7. [TpyHIMIIBI TOCTPOEHUS JIOTUKO-TUHTBUCTUYECKUX MOJEIEHN [1K-6.3.1
yHpaBieHus U pa3padoTaHbl METOI0JIOTUYECKHUE OCHOBBI
KOHCTPYMPOBAHMSI HEUETKUX PETYISTOPOB

8. MopenupoBaHus 0ObEKTOB YIIPABICHUS HA OCHOBE TCOPUU [1K-6.VY.1
MapKOBCKHX MPOLECCOB M 000OIICHHBIX TOTOKOB DpJaHra.

9. DTanbl NOCTPOCHUS JTOTUKO-JIMHTBUCTUYECKON MOJEIN I1K-6.B.1




00BEKTa yIIpaBJICHHUS.
10. TexHonoruu 3kcnepTHhIX cucteM. [IpuMepsl SKCIEPTHBIX [1K-6.3.1
cucreM. Knaccudukanus HHCTpyMEHTaIbHbBIX CPEACTB
peajin3anmi.
11. Kiaccudukanms GyHKIu npuHaIIC)KHOCTH [1K-6.V.1
12. [IpumeHeHne HEHPOCETEBBIX MOJENEN I TIOCTPOCHHUS [1IK-6.B.1
IPOAYKIMOHHBIX NPaBUJI SKCIIEPTHBIX CHCTEM
13. NurennexryanbHas CAY ¢ 3KCIIEPTHBIM PETYJIATOPOM. [1K-6.3.1
14. NurennexryanbHas CAY ¢ 3kCiepTHO-HEHPOCETEBBIM [IK-6.V.1
PEryasTopoM.
15. Nurenexryanbuble CAY ¢ HEUETKUM PETYISTOPOM. [1IK-6.B.1
16. CpaBHuUTENbHBIN aHaIU3 QYHKIIMOHAIbHBIX BO3MOXKHOCTEN [IK-6.3.1
Heuetkoro u [11/1-perynsatopos.
17. WU B asponaBuranus.. [1K-6.Y.1
18. WHTennekTyanbHble CUCTEMBI YIPaBISHUs O€CTIUIOTHBIMU [1K-6.B.1
JIeTaTeNIbHBIMHU aniapaTaMu

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBIITOJIHCHUS KYPCOBOM paOOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHUS
KypCcOBOil pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJi1 IMPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB Il TECTOB

Ne i/t

Kon

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHJIMKaTopa

1.

VYKakuTe XapakTepUCTUKN HEUETKUX MHOKECTB, BbiOepuTe nmpaBmiibHbiil | [1K-6.3.1
OTBET U 3alUIINTE apIyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA:

a) DyHKIHS MPUHAUISKHOCTH, SIPO
b) Mar.oxunanue, Tucrepcusi, KOppesus
C) JIuHrBHCTHYECKHE TEPEMEHHBIC

VYKaKuTe NpaBUIbHYIO TOCTAHOBKY 3a7aui JJIs1 HEYETKOW PErpeccuu, IK-6.VY.1
BbIOEpUTE NMPABUIIbHBIA OTBET U 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA:

a) ompenenuTh (QYHKIUU TPUHAUICKHOCTH JJIsI HEYETKOTO
MHO’KeCTBa KO3 (UIIMEHTOB PErpeccuu

b) onpenenuTh KOPHU XapaKTEPUCTHUECKOTO YPaBHEHUS

C) ONIpeneNuTh 3HAUCHNE HHTETpaa

Ykaxute Heo0XoauMoe yciaoBue Gpu3ndeckoit peanuzyemoctu cuctemsl | [1K-6.B.1
yIIpaBJIEHUs], BEIOEPUTE MPABUIIBHBIN OTBET U 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA




a) KopHH xapaKkTepHUCTHUECKOTO ypaBHCHUS MHUMBIC

b) IMopsimok dYHCIUTEsT TMEpPeaaTouyHON (GYHKIMH paBeH WK
MEHbIIIE MOPsIIKA 3HAMEHATEIs

€) Hanuuue oOpaTHO# CBSI3H

Yro Takoe oTpunarenabHas oOpaTHas CBA3b B CUCTEME aBTOMaTHYECKOTO
yrpaBiieHUs1? BeiOepute nmpaBUiIbHBIN OTBET:

a) Takas CBsI3b, KOTOpas 3aMeIsieT (MMEET OTPUIATEIbHYIO
[IPOM3BOIHYIO) OIINOKY PEryIHpOBaHUS

b) orcyrcTBHE CBSI3M OT BBIXO/1a KO BXOLY

C) 5TO Takas CBS3b BBIXOJAHOIO CHUTHAlIA CHCTEMBI C
BXOJIHBIM, TIPH KOTOPOM OTKJIOHEHHE BBIXOJHOIO CHT'HAjIa
OJIHOTO 3HAKa BBI3BIBAET M3MEHEHHE BXOJHOIO CHTHAJIA
MIPOTHUBOITOJIOXHOTO 3HAKa

I1K-6.3.1

Omnpexnennre NOIHOE OPTOrOHAIBHOE CEMAHTHUECKOE IPOCTPAHCTBO,
BbIOEpUTE MPaBUIBHBIA OTBET U 3aMUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA!

a) MakcuMyM (QYHKIMH TPUHAICKHOCTH paBeH 1

b) nuHrBHCTMYECKas mepeMeHHas MPUHUMAET 3HAYCHHE
“enuHuLA”

C) cyMMa II0 YHUBEPCYMY (YHKIHIO IPUHAIICIKHOCTH
paBHa 1

[IK-6.Y.1

Uro Takoe HeHOpMaIbHOE HEUETKOE MHOXKeCTBO? BriOepuTe

HpaBI/IHBHHﬁ OTBCT U 3allMIIUTEC apIr'yMCHTHI, O6OCHOBBIB8.IOH_II/IG BBI60p
OTBETA.

a) mHTerpad (YHKIMH MPUHAICKHOCTH HE CTPEMHUTCS K
OECKOHEYHOCTHU

b) byHkuMsS npUHAAICKHOCTH HE pacipeaeneHa mo ['ayccy

C) y GYHKIMH NPUHAICKHOCTH HET sapa

[1IK-6.B.1

UYro sBIsETCS COCTaBIAIOIMMHI CUCTEMHOTO aHanu3a? Beibepure
MpaBWJIbHBIE BAPUAHTHI OTBETA U 3alIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB.

a) cuHTE3
b) amamu3
C) IEeKOMITO3Us

[1K-6.3.1

BriOepute Bce BepHbIe yTBEpXkKIEHUs, Kacatonmecs 3pdexra
nepeoOy4eHus! MOJIEIH.

d) B AHMVIOSA3BIYHOW  JIUTEpaType  TEPMHUH  MepeoOyueHHe
orpejensercs caoBoM overfitting

b) dYem BBIIE CTENEHb MMOJMHOMA, TEM BBIIIC PHCK MEPEOOyUCHUS
MOJIENN

C) sIBHO mepeoOydYeHHasi MOJIeNIb MTOKA3bIBACT XOPOIIHE PEe3yJIbTAThI

IIK-6.VY.1




Ha 00yJaloIMX JTaHHBIX M 3aMETHO XY/IINE Ha TECTOBBIX

d) yem BbIIE CTENEHb MEPEOOYYEHHs, TEM BBIIIE 000OIIAOIIHE
CIIOCOOHOCTH 00y4aeMOon MOJCIIH

€) MoYTH KaxJIas MOJEIb B MAIIUHHOM OOYyYCHHUH HMEET Ty WIH
MHYIO CTETIeHb N1epeo0ydeHuUs

Bri6epuTte Bce BepHbIe YTBEpKIEHUS, Kacarolmuecs GyHKINUN TOTEPb.

a) cymiecTBYeT OOJIBIIIOE MHOKECTBO Pa3IMYHbIX (QYHKIUI MOTEPh
U pa3pabOTYMK caM BBIOMpACT Ty WM HMHYIO JUIS KaXIOH
KOHKPETHOM 3a/1a4M

b) ¢yHKIME OTEPh, KaK MPaBUIIO, BBIYUCISAIOT CBOC 3HAYCHHUE HA
OCHOBE BBIXOJa MOJEIH A(Xi) © COOTBETCTBYIOIIUM IIEJICBBIM
3HAYCHUEM Vi

C) (yHKIHSA MOTEPh BO3PACTAET, KOTAA YBEIUIMBACTCS MO MOIYIIIO
omubOka Yi—a(xi)u yObIBaeT, KOrjJa MOMAYJb JTOH ONIHMOKH
YMEHBIIIACTCS

d) ¢yukuus moteph Bo3pacTaeT, Korja yObIBaeT MO MOIYIIO
omuOka Yi—a(xi)u yObIBaeT, KOrja MOMAYJIb JTOH OIIUOKH
BO3pacTact

e) ecnu (QyHKIMS TOTEPh paBHA HYIIO, 3HAYUT BBIXOJI MOJEIH
TOYHO COBITAJIACT C [IEJICBBHIM 3HAUCHHEM

IT1K-6.B.1

10.

UYro mo3BossieT oneHuTh Jnarpamma Jlamepes? BeiGepure npaBuiibHbIC
BapUaHThl OTBETA U 3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB.

a) TepeperyIupoBaHHE CUCTEMBI
b) Hamuume U yCTOMYMBOCTH aBTOKOJICOAHMI
C) aMIUUTYIy aBTOKOJIECOaHH

[IK-6.3.1

11.

OtmetbTe Bee mpenmyiiectsa anroputMa SGD B cpaBHeHHH ¢
KJIACCUYECKUM I'paIEHTHBIM CITyCKOM. BpiOepuTe npaBuiibHbIE
BapHaHThl OTBETA U 3aIUIINTE aPTyMEHTbI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB.

a) Oouiee MIIaBHAS TPACKTOPHS ABMKEHHS K TOYKH MUHHMYyMa

b) Mmasbrit 00beM BBIYHCICHUI

C) MOXHO HCHOJNB30BaTh MPU [OTOKOBOM OOydeHUH (KOTIa
HAOJTIO/IEHHsT TIOCTYMAIOT HEMPEPHIBHO HA BXOJ alrOpUTMa M
00yUaroIIyI0 BEIOOPKY MOXHO HE COXPAHSTh B AMSITH)

d) mMoxker ObITH  HCIONB30BaH ¢  HeauddepeHIpyeMbIMU
(GYHKIUSAMHA TTOTEPh

€) Ha OueHb OOJBIIUX BBHIOOPKAX MOXKHO HCIOJIB30BaTh TOJIBKO €€
YacTh JUIS O0YUCHHUS alropuT™Ma

[IK-6.Y.1

12.

OtmeTtbTe Bee HepocTaTku anroputMa SGD (Bkirodas oOiue 1 Bcex
TPaJIMCHTHBIX AITOPUTMOB). Bb1OepuTe npaBuiibHbIE BApUAHTHI OTBETA U
3aMUIITUTE apTYMEHTHI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB.

a) TOJyYeHHUe MepeoOyUeHHBIX MOIeIeH
b) "ckauymas" TpaeKTOpPHS MPHU JABMKCHUH K TOYKH MUHUMYMa

[1IK-6.B.1




C) 3acTpeBaHHE B JOKATBHBIX ONTUMYMax

d) HEBO3MOXXHOCTH MCIOJIBb30BaHUs B 3a1a4ax ¢ Big Data (Oombimux
JTAHHBIX )

e) moxabop  runepnapamerpoB  (mar — OOy4eHHs,  CKOPOCTb
«3a0BIBaHUS», KPUTEPHH OCTAHOBA M T.II.)

13.

BriOepute Bce BepHBIC YTBEPKICHHS, KACAIOIIHECs TIOCTAHOBKHU 33714
MaIIMHHOTO 00yUeHUSI.

a) mox o0y4eHUEeM MMOHUMAIOT HACTPOMKY MOJEH (AITOpUTMA) TaK,
YTOOBI 111 O0BEKTOB 00yYaromiel BEBIOOPKH BBIXOIHBIE 3HAUCHUS
MOJETM B CpeAHeM ObUIM Kak MOXHO Ommke K
COOTBETCTBYIOIIHMM IICJICBBIM 3HAYCHHUSIM

b) mpaBwibHO OOy4YeHHas MoJeNb (QJIrOPUTM) BCErAa BbIIACT
BEpHBIC IICJICBbIC 3HAYCHHS (HUKOTIa HE OINOaeTCs)

C) Ha BXOJ MojeiH (alropuTt™Ma) MoJacTcs BEKTOP MPU3HAKOB TOTO
WJIM UHOTO 00pasa, a Ha BhIX0Jie (POPMUPYETCS YUCIIO UIH BEKTOP
IEJIEBBIX 3HAUCHUI

d) oOyuenHas Mojenb (AITOPUTM) JODKHA 00JanaTh 0000IIarOIIeH
CIIOCOOHOCTBIO, TO €CTh, KOPPEKTHO 00padaThiBaTh BXOJHBIC
JaHHbIE TOM ke "TmpUpoIbl", yTO OBLIN B 00yUarolieil BHIOOpKe

I1K-6.3.1

14.

CaenaiiTe cOIOCTaBICHUE METOJIOB HEUETKHUX BhIpakeHui. K kaxmoi
MO3UIIMH, TAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B IPABOM CTOJIOLIE:

e cymma (t-HOopma) e  mu(A)*mu(B)/(mu(A)+mu(B)-
meton ['amaxepa mu(A)*mu(B))

e cymma (t-Hopma) e mu(A)*mu(B)
merox PROD

e cymma (t-Hopma) e  MIN(mu(A), mu(B))
merox MAX-MIN

[IK-6.Y.1

15.

[Ipeanonoxum, ucnonszyercs Mmerox k-fold mst onenku
nepeo0y4eHHOCTH Mojienu. BeibepuTe Bce pa3yMHbIe BapHAHTHI
(hopMupOBaHHS UTOTOBOM MoJienu. BeibepuTe mpaBuiIbHbIE BAPUAHTHI
OTBETa U 3aIUIINTE aPTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

a) BBIOpaTh OJHY MOJEIb U3 K OTYYEHHBIX CIy4aiiHbIM 00pa3oM

b) mpu kaxxa0M pa3dueHnH BHIOOPKHU JT000yYaTh MOJIEIh, (HOPMHUPYS
TOJIbKO ee oJHY (BMecTo k Mozeneit)

C) BbIOpaTh OJHY MOJIENIb, KOTOpas MoKa3aja JIydIlue Pe3yJbTaThl
Ha CBOEM pa30MeHuH

d) ycpenHeHue pe3ynbTaToB OT BCeX k Mojeneit

[1IK-6.B.1

16.

BrimonauTE comnocTaBieHne HEYeTKUX orneparuii MHokecTB A u B. K
KaKJ0W TTO3UINH, TAaHHOU B JIEBOM CTOJIOIIE, To10epuTe
COOTBETCTBYIOIIYIO IMMO3HUITUIO B PABOM CTOJIOIE:

orpunianue HE A
mu3bronknus A UJIN B
KOHBIOHKIMI A 11 B
uMIukanus A ->B

MIN(mu(A), mu(B))
1-mu(A)

MAX(1 — mu(A), mu(B))
MAX(mu(A), mu(B))

[1K-6.3.1




17. | ConocraBbTe HEYETKHE OMEpallUi HeUEeTKHX MHOKeCTB A 1 B. K I1K-6.V.1
KQKJI0W MTO3UIUH, TAHHOW B JICBOM CTOJIOIIE, TO0EpHUTE
COOTBETCTBYIOILYIO TIO3UIIUIO B TIPaBOM CTOJOLIE:

® KOHBIOHKIIUS e A->B
® JU3BLIOHKIIUS e AUB
e MIUIAKAIU e ANIINUB

18. | Ilo Tabnwuiie npeobpazoBanus Jlamnaca caenaiTe mpaBUIbHBIC I1K-6.B.1
comocraniieHus uzoopaxenus F(s) u opurunana ¢pyukiuu f(t), kaxmoit
MO3UIUH, TAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO
MIO3ULMIO B IPABOM CTOJIOLIE:

e exp(t) e 1/(s+1)
o df(t)/dt o sx*xF(s)
o sin(wx*t) e w/(s"2+w"2)

19. | YcranoBuTe coOTBETCTBUS MEXIY popMynaMu U Ha3BaHuAMU ¢yHkuui | I1K-6.3.1
notepb. Kax1oii mo3uuuu, 1aHHOM B JIeBOM cToJIOLE, oadepuTe
COOTBETCTBYIOILYIO TO3UIINIO B TIPaBOM CTOJOLIE:

o loss(w,xi,yi)=(1-wT-xi-yi)+ ® OKCIIOHCHIIMAIbHAS

o loss(w,xi,yi)=log2 ® cUTMOUWAATbHAS
(1+e—wT-xi-yi)

o loss(w,xi,yi)=(1-wT-xi-yi)? e jorapupmMuUecKas

o loss(w,xi,yi) ® KyCOYHO-JIMHEHHAs
=2-(L+exp(wr-xiyi)) ™

o loss(w,xi,yi)=exp(—Wr-Xi-Yi) e KBaJpaTHYHAs

20. | YcraHOBHTE COOTBETCTBHSI MEX/Ty HA3BaHUSIMH METOJIOB OIICHUBAHUS [IK-6.Y.1

CTENeHHU Nepeo0ydeHnsT MOJICNIN B UX onmucaHusIMu. Kaxxioi mo3uimm,
JTaHHOM B JICBOM CTOJIOIE, IIOI0EPUTE COOTBETCTBYIONIYIO TO3UIIHIO B
IIPaBOM CTOJIOLE!

e hold-out e pa30ueHue BBIOOPKHM Ha
1BE 4acTH c
TOCIIETYFOIIUM

oOyueHHeM Ha  OJHOU
(Oompiueit) U mpoOBEpKOI
KauecTBa 0o0y4deHHO
MOJIETN Ha IPYTron

e k-fold (cross-validation) e oOyueHue MOJIENH 1O Bcel
BEIOOpKE c
oTOpackIBaHWEM M3 HEE 0
OJIHOMY HaOJIIOIEHUIO
(oOpaza); TecTUpoBaHHUE




KaXJIOro dTama o0ydeHus
MPOUCXOTUT TO OJHOMY
oTOpomeHHOMY  oOpa3sy
BBIOOpKHU

e |eave-one-out e 00yYeHHE MOJENU IO Beel
BBIOOpKE c
0TOpackIBAaHUEM U3 HEE 10
OJTHOMY HaOJIOICHUIO
(oOpaza); TecTHpoBaHUE
KaXJIOT0 3Tana OoOydeHUs
MPOUCXOTUT TIO OJHOMY
oTOpomeHHOMY  oOpa3sy
BBIOOpKHU

21. | YcraHOBUTE NOCIIEA0BATENLHOCTh 3TANIOB co3/1aHus HeueTkol cucremsl | [1K-6.B.1
yIpaBJIeHUs. 3alHUIIUTE COOTBETCTBYIOIIYIO ITOCIEA0BATEILHOCTE OYKB
clieBa HaIpaso.
a. MpUMEHEHHE METOJO0B HEYETKOro BbIBOJA (HAIpHUMED,
Mampanu unu CyreHo)
b. nedasuduxanms
C. Ompe/eeHNE JIMHTBUCTUIECKUX MTEPEMEHHBIX
d. dopmupoBanue 6a3bl IpaBUII
e. ¢dasuduxanus
22. | PacmionoxuTe 1o mopsaxy (CBepXy-BHH3) Iark paboTHI aaropuTMa [1K-6.3.1
CTOXACTUYECKOTr0 rpagueHTHoro ciycka (SGD). 3anummure
COOTBETCTBYIOIIYIO MOCIIEIOBATEIBHOCTh OYKB CII€Ba HAIPAaBO.
a. mepecuer  (yHKIHMOHaTa  KadecTBa  (IMOCIE  W3MEHEHHS
BecoB WW): Q=Aex+(1-1)-Q
b. BbruMcneHue GyHKIMU OTEPH €k=Lik(W)
C. HayaJlo LUKJIa
d. mpoBepka yclIOBHs 3aBEpIICHHS IIHKIIA
€. MHHULUAIN3ALUSI BECOB W HEKOTOPbIMH HadyaJIbHBIMU 3HAYEHUSIMU
f. cnyuaiinelii BbIOOp HaOmIOMeHMS Xk W3 OOywaromero Habopa
JTAHHBIX
I1ar MCeBAOrPaJUEHTHOTO alTOPUTMA: Wn=Wn-1—1-OLk(W)/0w
h. BbIUKMCICHHME HAyaTbHOTO 3HAYeHHs (YHKIMOHAJIa KadecTBa (
(cpeaHero SMIUPUYECKOTO PHUCKA)
23. | B uém oTiimure HEUETKOM JTOrHIeCcKOr (POPMBI OT KITACCHYECKOTO [IK-6.Y.1
M0JIX0/1a B JIOTHYECKUX BBIBOJIAX? 3alUIINTE pa3BEPHYTHII
000CHOBAHHBII OTBET.
24. | JlaiiTe mpuMep JUHTBUCTUYECKON NlepeMeHHOM. 3anummure pa3BepHyThii | [1K-6.B.1
000CHOBAHHBII OTBET
25. | Onpenenuts ko3 PuuneHT qemndupoBaHus KojaedaTeaTbHOr0 3BeHa [1K-6.3.1

W(s)=1/(4s2+0.4s+ 1)
3anmuInTe YUCIEHHBIA OTBET.




26. | Mcnonb3yst pucyHOK nipuBeauTe Aehu3upUKAIII0 METOIOM IIEHTpa [1K-6.VY.1
TSKECTU HEUETKOM NepeMeHHOM X. 3aluIlIuTe pelIeHUE U YUCIEHHBIN
OTBET.

Mix)

27. | [IpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThI 00OCHOBAHHBIN OTBET [1K-6.B.1

HpOI[OJ'DKI/IT ¢ [Iporpammy, B KOTOpOﬁ 3alaHa TECTOBAas BbI60pKa B BUJIC
Ha60pa o6pa30B C IBYMs IIPU3HAKAMHU X1,X2 1 COOTBETCTBYIOIIUMHA
MCTKAaMH JIBYX KJIaCCOB:

x_test = np.array([(-5, 2), (-4, 6), (3, 2), (3, -3), (5, 5), (5, 2), (-1, 3)])
y_test =np.array([1, 1, 1, -1, -1, -1, -1])

Takoke B mporpamMme OIpeesieH BEKTOp mapaMeTpoB W mozenu a(X),
3aJIal0IAE€ OPUEHTAIUIO Pa3ICIISIONIEN TNHUN:

w = np.array([-8/3, -2/3, 1])

HeO6XOI[I/IMO BBIYMCIHNTD IIOKA3aTCJIb Ka4C€CTBa Q B COOTBCTCTBHUU C

bopmyoii:
Q= Z[Mi < 0]

rae Mi=yi-<w,xi> - oTcTyI A I-ro o6pasa; [] - CKOOKH HOTaIuu
AliBepcoHa.
BreiBenuTe moydueHHoe 3HaueHne Q B BUJIE 1IEJIOT0 YKCIIa Ha DKPaH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX NOPAAOK U  MPOLENYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauyeckue yKazaHus s OOYYAIOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepHuaja — JIOTUYECKHM CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmnapar
KOHKPETHOW 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJIbHOE INPEACTaBIEHUE O AUCIUILUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSBJIECHUE HEOOXOJMMOTro HHTEpeca, HEOOXOANMOTrO JUI CAaMOCTOATENILHOM padoThI;

— IIOJIy4YCHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3JIMUYHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM DPA3/aTOYHOrO MaTepuaja IpH HPOBEAEHUM KOPOTKHX JHUCKYCcCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Cornaco Tabmune 4. C mnpeicTaBiIeHHEM JIEMOHCTPAllMOHHOTO MaTepuaiga H
MHTEPAaKTUBHOU pabOTOMN ¢ 00yJaroIMHUCS.

11.2. Metoauueckue yKazaHus JUIsl 00y4aroMXCs 10 Y4acTHIO B CEMUHapax

OCHOBHOH T1e/BI0 JUIsI 00YYarOIIerocs SIBIISIETCA CUCTeMaTu3alus U 0000IIeHe 3HaHU!
no wu3yyaeMoil Teme, pas3zneny, (QopMHpOBaHHE YyMeHHs padoTaTh C JONOJHUTEIbHBIMU
UCTOYHUKAMU HMH(OpMAaIMM, COMOCTaBIATh M CPaBHMBATh TOYKHM 3PEHMS, KOHCIEKTHPOBATh
IIPOYMTAHHOE, BBICKA3bIBATh CBOK TOYKY 3peHMS M T.I. B cooTBeTCTBHMM € Benylen
TUJAKTUYECKON LENbI0 COJEpKAaHMEM CEMMHAPCKUX 3aHATUN SBISAIOTCSA Y3J10Bble, Haubosee
TPYZAHBIE JUI1 NMOHMMAaHMS U YCBOGHMS TEMbI, pa3fenbl JUCUUMIUIMHBL Crenudukoi aaHHON
(bopMBbI 3aHATUH SABIISETCS COBMECTHas paboTa MpernojaBaTelis U 00ydarolerocss HaJl peleHuemM
MOCTaBJIIEHHOW MpPOOJeMbl, a IOMCK BEpHOIO OTBETAa CTPOUTCS Ha OCHOBE YEpeJOBAHUS
WHJVBUIYAIbHOW U KOJUIEKTUBHOM JESATEIBHOCTH.

[Ipy mMOArOTOBKE K CEMHUHApPCKOMY 3aHATHIO IO TEME MPOCIyHNIaHHOW JIEKIUH
HEOOXOUMO O3HAaKOMUTBCS C IUIAHOM €ro IpOBEIEHHUs, C JIUTEpaTypoil M HayYHBIMHU
nyOJIMKAUSMU 110 TEME CEMUHApa.

TpeboBaHust K MPOBEICHUIO CEMUHAPOB

Cornacio Tabmune 5. C mpeiacTaBIeHMEM JEMOHCTPALIMOHHOTO MaTepuana |
MHTEPAKTUBHON pabOTOM ¢ 00y4aromUMHUCH.

11.3. Meroauueckue ykazaHus A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BeImOMHEHHMS J1a0OpaTOPHBIX paboT oOOy4aromMiCs IOJKEH YIrIyOuTh U
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKM, OBIAJCTh COBPEMEHHOW METOAMKOM M TEXHHUKOH
HKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.



Brimonnenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTHUECKON, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHe, pa3BUTHE W JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboTbl ¢ 1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianne U TpeOoBaHu K IPOBEACHUIO Ja00paTOPHBIX paboT
CwM. Tabmuny 6.

Crpykrypa ¥ dopma oTdera o JadbopaTopHoil pabore
CornacHa TpeboBaHusM nipecTaBieHHbIM Ha caiite ['Y AIT https://guap.ru/standart/doc

TpeboBanus k oopmIIEHHIO OTYETa O Ja00paTOPHOH paboTe
Cornacna TpeboBanusM npectaBieHHbIM Ha caiite 'Y AIT https://guap.ru/standart/doc.

11.4. Meroauueckue yKazaHus JUIsi OOYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHON
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ MIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeaCcTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMONHEHHUsSI CaMOCTOSITENbHOW paboThl, y oOydaromerocst popMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUU, OOECleYHBAEeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/BSIIOIIMMH  CAMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBITIOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.5. Metoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL

[TepekpécTHbiii  ompoc  oOydaromuxcs IO TeMaM MPOWJIEHHOTO  MaTepuala.
OOyyaromuecs yCIeNUHO MPOJEMOHCTPUPOBABIINE CBOM 3HAHUS OyIyT MMETh MPEUMYIIECTBO
MIPH TPOXOKJICHUH MPOMEKYTOYHOH aTTeCTaIluu



11.6. Metoauueckue yka3zaHUs JJisi OOYYArOMIMXCS O MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTaIiu.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB O0Y4YeHMs 1O auciuiuimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OIEHKM 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIMMCS B IIpoLecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIN €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCOGHOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHOJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIII0Y», «YAOBICTBOPUTEIBHOY», KHEYIOBICTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4€OHOW MCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAs (110 OKOHYaHUU CEMECTpa) OLIEHKa 3HaHUMI
00yJaroIMMCs 10 OTJCIBHBIM pa3jieiiaM JUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTCHO)
WA «HE 3a4TEHOY.

— nmuddepeHIMpPOBaHHbI 3a4eT — 3T0 (GopMa OLCHKUM 3HAHUWH, IOJIyYCHHBIX
00y4aromuMcs TIPU U3YYCHUU TUCIMILIMHBI, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEA0BATEIBCKUX PA0OT U MPOXOXKICHUH MPAKTUK C aTTECTAIIMOHHON OIICHKOW
COTIIUIHOY, «XOPOILOY, KYTOBICTBOPUTEIBHOY, «HEYTOBICTBOPUTEIHHO.

Cucrema OIEHOK MpPH MPOBEICHUU MPOMEKYTOYHOW AaTTECTAlMU OCYIIECTBIAETCS B
cooTBeTCTBUU C TpeboBanusimu Ilomoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mporpaMmaM BbBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4yeOHOW paboThI
crynentoB ['YAIDy.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit






