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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamMMa guctuiuinHbl (Moayins) «VICKyCCTBEHHBI MHTEIIEKT B JEHCTBUM
COCTaBJIEHA B COOTBETCTBHHM C (hefiepalbHbIM rOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
BbICIIEro oOpa3oBaHusi — Marucrparypa mno HanpasiaeHuto 02.04.01 Marematuka u
KOMIIbIOTEpHBbIE HayKH, npodwmis [IpukiagHoe MamimHHOE 00yueHHe, YTBEPKIECHHbIN IPUKAa30M
MunucTepcTBa HayKH U BbIciiero oopasosanus Poccuiickoit @enepamuu Ne 810 ot 23.08.2017
roja.

N3yuenne nucuuinHbl (Moayinst) «VCKyCCTBEHHBIM MHTEIUIEKT B JEHCTBUUY» IO3BOJISET
HOHATH TOJIHBIA KU3HEHHBIH UK Al-IpOeKToB, BKIIOYAs MOJArOTOBKY JAaHHBIX, Pa3paboOTKy,
pa3BepTbIBAHWE W MOHMUTOPUHI MOJENEH, 4YTO KPUTHUYHO JUIsl YCHEIIHOM MHTErpanuu
UCKYCCTBEHHOI'O MHTEJIJIEKTa B OM3HEC-IIPOLIECCHI.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
Maructparypsl mo HampasieHuto 02.04.01 Marematnka W KOMITbIOTEPHBIE HAYKH, MPOQHUIH
[TpuknagHoe MamMHHOE OOYyYeHHE M BXOAWT B BapHAaTHUBHYIO 4acTh bioka 1, ¢popmupyemyro
Y4aCTHUKAaMHU 00pa30BaTEIbHBIX OTHOIICHHUH, KaK JUCIUIUIMHA T10 BBIOODY.

Jucnunnuna (Moaynb) u3ydaercss Ha 1 Kypce Bo 2 ceMecTpe, AOCTYIHA AJisl MPOXOXKIACHUS
IpY YCIIOBHM YCIEITHOTO 3aBEePIICHHs AUCHHUIUIMHBI (Moayisi) «MammuaHoe oO0ydenue (Machine
Learning)».

Henp wu3ydYeHMss AUCHHMILVIMHBI (MOZYJs). OCBOEGHHME METOJOB U  alITOPUTMOB
HCKYCCTBEHHOTO MHTEIUIEKTa /Uil () (EeKTUBHOTO pelIeHus 3a7ad ONTUMHU3AINH, PEKOMEHIANi
u obecrieyenus 0ezoracHoctu ML-Moneseit.

3agayu n3yyeHus JMCHUIIHHBI (MOAYJIfA):

— U3YYUTH aNTOPUTMBI TIOMCKAa W ONTUMH3ALUU Ui TOCTPOeHUs 3 HEKTHBHBIX
MapuIpyTOB U pelleHui Ha rpadax;

— OCBOUTH METOJIbl MPHUHATHS PELIEHUM B YCIOBUSAX HEOINPEIENEHHOCTH HAa OCHOBE
Mojiesiell MHOTOpYKUX OaHJUTOB;

— MHCCIIEJ0BATh NPUMEHEHNUE KOHTEKCTYaJIbHBIX MOJEIECH A YIy4LICHHsS KadecTBa
PEKOMEHATENbHBIX CHCTEM;

— O3HAaKOMHTHCS C TEXHUKAMHU BBISIBJICHUS U IPOTUBOAECHUCTBHS BpaskeOHBIM aTakaM Ha
MOJIETIM MalIMHHOTO 00yY€eHUs;

— Ppa3BUTh HaBBIKU [IJITAHUPOBAHUS U PEAIN3ALNN KOMIUIEKCHBIX ML-TIpOEKTOB ¢ yueToM
0€30MacCHOCTH U YCTOWYMBOCTH MOJIETICH.

B pe3ysbTare 0cBOCHUsI AUCHHUILIMHBI (MOLYJI1) 00Y4YAIOLINIACS JOJIKEH:

3Hamy:

— MpPUHOUOB pabOThl M TNPUMEHEHHE alroputMa moucka A* B ONTUMHU3ALUU
MapuIpyTOB M 33aJauax Ha rpadax;

— MOJIeJIb MHOTOPYKHUX OaH/INUTOB,;

— MOJIeJIb KOHTEKCTYyaJIbHbIX MHOTOPYKHMX OaHIWTOB ¥ UX MpPUMEHEHHE K
PEKOMEHIaTENBHBIM CHCTEMAM;

— MPUHLUIBI U IPUMEHEHHE METOA0B BPaXKA€OHOr0 MAITMHHOTO 00Y4eHuS;

— MPUHLMUIBI 3aIIUTHI HefipoceTel OT BpakeOHBIX aTak.

ymembp:

— MPUMEHATh aNroput™ A* s pa3paboTKH peuieHuil B 3ajadax ONTUMHU3ALUU U
MOMCKa NyTEMH;

— npumeHsaTh anroputm UCB-1,

— HaXOJWTh aTaKH HA HE3aUIUILEHHBIC MOJIEIN MAIIMHHOTO O0YYEeHHUS;

— 3aIIMIIATh MOJENb JOTUCTUYECKON PErpPecCUH OT aTak.
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enaoems:
— HaBBIKAMH TUTAHUPOBAHUS M TIPOBEICHUS CBOEH paboThl 1Mo pa3paborke ML-
pelIeHusl.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenmnus

Coneprxanne KOMITETCHIINH

Nunuxarop
KOMIIETCHIINH

[lepeyens mIaHUPYEMBIX
Pe3yJIbTaTOB O0YYCHUS IO
JUCITUILTUHE (MOJTYJITIO)

YK-6.

CrnocobeH ompenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKH

YK-6.1.

3HaeT OCHOBHBIC METOIbI
CaMOOIICHKH M aHaJin3a CBOeH
JEATEILHOCTH, A TAKXKE
MPHHIUITE YTIPABICHHS
BpPEMEHEM U IIeJICTIOIar aHus

YK-6.2.

YMeeT CTaBUTh peaTlCTHYHBIE H
JOCTIKUMEIE LIEJIH, OTIPEIENATh
IIPUOPUTETHI B CBOEH
JeATEILHOCTH, a TaKKe
pa3pabaTbiBaTh U BHEAPATH
TUTAHBI IO COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITCTECHIINI
Ha OCHOBE ITOJIyYEHHOU
CaMOOIICHKH

VK-6.3.

HMmeeT npakTUUECKUNA OIBIT
MPUMEHEHUS METOIOB
CaMOOLICHKH B CBOE
poheCCUOHATBHOMN
JeATEIbHOCTH, BKIIOYAs
y4acTHhe B TPEHUHTAX,
CEMHUHAapaXx U MPOEKTax,
HaIpaBJICHHBIX Ha pa3BUTHE
TMYHOH 3 (HEKTUBHOCTH U
poeccHoHaIbHOTO POCcTa

OIIK-1.

CriocoOeH HaXO/IUTh,
(hopMySIUpOBaTh U PelIaTh
aKTyaJbHbIC U 3HAYNMBIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METO/IbI U
MOJIXOBI K PELISHHIO 3a/1a4
NPUKIATHONW U KOMIIBIOTEPHOM
MaTeMaTHUKH, BKITIO4ast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITHMU3AIINY, a TAKXKe
COBpPEMEHHbBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCTIOb3yEMBbIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHaIM3UpoBaTh U
(dhopmynHupoBaTh
MaTeMaTHYeCKHe 3a1a4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METO/IbI ¥ AITOPUTMBI JUTS KX
pELICHUS, a TaKKe
HMHTEPIPETUPOBATH U
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MIPEICTaBIISATh PE3YIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMH HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaIbHBIC U
3HAYNMBIE 3a0a491

[K-1.

CrocobeH omnpenemnsaTh o0ITe
(hopMBI 11 3aKOHOMEPHOCTH
o0jacTu MamMHHOTO 0OyJeHUs

[K-1.1.

3HaeT OCHOBHBIC TEOPETUUCCKHE
KOHIICTII[UH U MPUHITUITHI,
OTHOCSIIIECS K 00JIacTH
TPUKIaTHOTO MAITMHHOTO
00yueHUsl, a TAKXKE KITFOUEBBIC
3aKOHOMEPHOCTH M MOJIEIH,
KOTOpbIE TIOMOTAIOT B aHAJIM3€ U
HHTEPIPETAINH JTAHHBIX

[IK-1.2.

YMeer npoBoIUTh
CUCTEMAaTUYECKUI aHAIIN3
o0yacTu pa3pabOTKH, BEISBISATH
1 (opMyIHUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U T€HJCHIINHY,
a TaKXKe MPUMEHITh METOIbI
UCCIIEIOBAHUS JJIS IOJYyYEeHUS
HOBBIX 3HAHUN ¥ MOHUMAaHUS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboThI B 00J1aCTH MPUKIIATHOTO
MAaIIWHHOTO 00yUYeHHsI, BKIIOYast
ydacTHe B HAyYHBIX POEKTaX,
UCCIIEIOBaHUSX WIIN
MPAaKTUYECKUX 3aaHUsX, [e
OBUIN BBISIBIICHBI U OTICAHBI
obrmrre GopMel 1
3aKOHOMEPHOCTH

IK-3.

Crioco0eH pelath 3a1a4u
npodeccnoHaIbHOM
JeSITeTbHOCTH, HOPMYITHPOBATH
pe3yJbTaT, yBUIETH CIIEACTBUS
MOJYYEeHHOI'0 pe3ybTara

MK-3.1.

3HaeT OCHOBHBIC MPUHIIUIIBI 1
METO/IbI PEIICHHUS 33124
poheCCUOHAIBHOMN
JIeSITEIIbHOCTH, @ TAKKEe CIIOCOOBI
(bopMynupoBaHUS U
Mpe/ICTaBICHHS PE3yIbTaTOB,
BKJTIOYAs aHAJIM3 MMOCCICTBUI U
NX 3HAYUMOCTH B KOHTCKCTEC
MpOEKTa

[K-3.2.

YMeeT npuMeHsITh
MaTeMaTHYECKHE U
KOMIIbIOTEPHBIE METOJIBI AJIS
peleHus KOHKPETHBIX 3a/1a4,
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(hopMyIIMpOBaTh YETKHUE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaKXKe aHAJTU3UPOBATh UX
TOCTISACTBHS IS TalbHEUIIINX
JIEUCTBUI U PELIEHUN

IK-3.3.

HmeeT nmpakTUUECKU OIBIT B
PeNICHUU TPOQPECCUOHATTLHBIX
3a/1a4, BKIIFOYAs y9acTHe B
MIPOEKTax, I/ie ObUTA OTyYeHBI
pe3yabTaThl U
MIPOaHATM3UPOBAHBI X
CIIEZICTBUS, UTO CIIOCOOCTBOBAIIO
MIPUHSTHAIO 000CHOBaHHBIX
peleHuit

[1K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOE oOecrieueHre st
pelIeHust IPUKIAJHBIX 3a/1a9 B
chepe MalIMHHOTO O0Y4YCHUS

[K-6.1.

3HaeT OCHOBHBIC SI3BIKU
POTrPaMMHUPOBAHUS, METO/IBI
pa3paboTKu MPOTrpaMMHOTO
obecreueHus, a TaKxKe
MIPUHIUIIBI TPOSKTUPOBAHMS U
ApXUTEKTYPBI TPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B
MAaIlITHHOM O0YYeHHUU

[1K-6.2.

YMeeT aHanu3upoBaTh
MIPUKJIaTHBIC 3a]Ia4H,
pa3pabaThiBaTh AITOPUTMBI H
PCAIN30BBIBATL UX B BUAC
MIPOrpaMMHOTO OOecTeUeHus,
UCIIOJIb3YsI COBPEMEHHBIE
WHCTPYMEHTHI  TEXHOJIOTHH, &
TaK)Ke MPOBOJIUTH TECTHPOBAHNE
Y OTJIAJIKY CO3JaHHBIX pELIEHUM

[1K-6.3.

HNmeet npakTUYECKUNA OTIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecrieyeHus B paMKax
peanbHBIX IPOCKTOB, BKIHOUAs
y4acTHe B KOMaHax, ¢ ObLIH
YCIIEIIHO Pear30BaHb
PELICHUS 1)1 KOHKPETHBIX
MIPUKIIAHBIX 33]1a4 B chepe
npodecCHOHANTBHON
JIESITEIbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKoCTb, aKaJeMUYeCKHEe YaChl
n/n HaumenoBanue Ounas ¢popma TKY
pasaeJia JUCHUILIHHBI AyauTopHasi pabora CamocTost (Texymmii
(Moxyast) Jlexuumn CeMuHapsbl Kontpoab | TenbHast KOHTPOJIbL
(MpaKTHYECK yCIeBaeMoCTH)
pabora
He 3aHsITHS)
1 | INouck u ITaHUPOBAHHUE B 10 10 4 AynutopHas
MPOCTPAHCTBE COCTOSIHUI pabora,
[omaminue
3aJJaHus
2 | Croxactuueckoe 10 10 4 AynutopHas
NPUHATHE PEIICHUH 1 pabora,
oOydeHue ¢ Jlomanaue
noakperutenreM (Bandits) 3a/TaHMs,
KonTponbHas
pabota
3 | bezonacHocTh 1 10 10 4 AynutopHas
VSI3BUMOCTH JITOPUTMOB pabora,
MAIIMHHOTO 00yUeHHS Homarinue
3aJlaHus
3auem c ouenkoi 4
Hmoczo: 30 30 4 12
Obvem oucyuniunsl (Mooyisn) 76
(6 ax. u.)
Oovem Oucyunaunvl (M00ys) 2
(6 3au. eod.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJI5)

Neni/n | HammeHoBaHue pa3jesa IHCHUILIHHBI

Conep:xanue THCHUIIHHBI (MOYJs1) IO TeMaM

(MoayJis)
1 [Mowuck ¥ m1aHUpOBaHUE B IpOCcTpaHcTBe | A* Ha rpade
COCTOSIHUI A* B HENpephbiBHOM TPOCTPAHCTBE: MPHIOKEHHE K BHIIEO-
urpam
2 CroxacTu4eckoe MPUHATHE PEIIeHUH 1 BanmuTe! 1: mocraHoBKa 3a1a4u
o0Oyuenue ¢ nmoakperuienrneM (Bandits) banaute! 2: skciepThI
BaamuThe! 3: KOHTEKCTYyaIbHBIE OAHANUTHI
3 be3omacHOCTh 1 yS3BUMOCTH aITOPUTMOB | ATaky Ha METOJ[bI MAIIMHHOTO O0YYeHHUs

MAIIMHHOTO 00yUeHHS

3ammuTa METOI0B MallTUHHOTO O0yUYeHUs
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. bapperr, C. ®. Arduino: HMCKYCCTBEHHBI HHTEIIEKT M MAIIMHHOE OOy4YCHHE
npaktudeckoe pykoBoacTto / C. @. bapperr ; ¢ anru. 0. B. Pesuua. — Mocksa : JIMK Ilpecc,
2024, - 244 c. — ISBN 978-5-93700-276-1. - Tekcr : osnekrponHwii. - URL:
https://znanium.ru/catalog/product/2205065.

2. ®opa, M. ApXUTEKTOpbI HHTEJIEKTA: BCS MPaBia 00 HCKYCCTBEHHOM MHTEIUICKTE OT €ro
co3aaresieil : mpakTuieckoe pykoBoicTBo / M. @opg. - Cankr-IlerepOypr : [Tutep, 2020. - 416 c.
- (Cepus «bubnmnoreka nporpammuctay). - ISBN 978-5-4461-1254-8. - TekcT : 31eKTPOHHBIU. -
URL.: https://znanium.com/catalog/product/1733710.

Jlononnumenvnas numepamypa:

1. Beccmepthbiii, Y. A. WMHTeNIEKTya bHbIC CUCTEMBI | Y4COHHUK U MIPAKTUKYM ISl BY30B /
. A. becemeptabiit, A. b. Hyrymanosa, A. B. [lnatonoB. — 2-e u3a. — MockBsa : U3narenscTBo
FOpaiit, 2026. — 250 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-20734-7. — Tekcr
anekTpoHHbd  //  OOpasoBarenbHas  1atdpopma  FOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/583859.

2. bypkoB, A. MmxeHepusi MalIMHHOTO OOYYEHHUs : NMPAKTUYECKOE PYKOBOJACTBO / A.
bypkos ; nep. ¢ anrn. A. A. Cnunkuna. - Mocksa : JIMK Ilpecc, 2022. - 306 c. - ISBN 978-5-
93700-125-2. - Tekcr : anektponubIit. - URL: https://znanium.com/catalog/product/2109491.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraerT MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUJIAaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JUCHUIUIMHAPDHON M MEXJIUCIUIUIMHAPHON TOATOTOBKH, MPAKTUYECKOW M HAy4IHO-
UCCIIEI0OBATEIbCKON PaboT 00yJaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIINOBBIX U
VHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTECTalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITENILHOM pabOThI M TOMEIIEHUS I XPaHEHUS U TMPOPUITaKTHUECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHAT3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYEHHS, CIYXKAIIUMHU 7Sl MpEeACTaBleHUsl y4eOHOI
uH(popMaluu 60JbIION ayIUTOPUH.

W3ydeHne AUCHUILTUHBI (MOIYJIsl) 0OECTIeunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CIIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThI 00YUAIOIINXCS, B TOM YHCIIE TPUCITOCOOTIEHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» u
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https://znanium.ru/catalog/product/2205065
https://znanium.com/catalog/product/1733710
https://urait.ru/bcode/583859
https://znanium.com/catalog/product/2109491

obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHusepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HanmeHoBaHue mopTaja Cceblika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubmuoteka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix s IT-cienuanucToB https://habr.com
3. | basa nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BhIcIIero oOpazoBanus Poccuiickoit @eneparuu
5. | ®enepanpubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrPaMMHOr0  OO€CleueHHsl, COBPEMEHHbIE Npo(deccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacrpocTpaHsiemMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
SAunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMLICH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpaMmHoe oGecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BPeMEHM:
Toggle app | sapyGesxuoe | cBOGOIHO pacpocTpaHseMoe
CucteMsbl ynpapJjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynsrantllintoc: cipaBo4HO- OTEYECTBEHHOE JIMLIEH3UOHHOE
npaBoOBasi CUCTEMA

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThl MPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJIHO pacIpocTpaHsIeMoe
CepBuCHI H CJTYKOBI:

Bind 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOe)KHOE CBOOOIHO PaCIpOCTpaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce nzydyenust guctuuruinabl (Moayssi) «ICKyCCTBEHHBIN MHTEIUIEKT B ICUCTBUN» B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONBb3YIOTCA TaKUe BUIbI Y4eOHOH paboThl, Kak
JICKIIUU, CEMHHAPBI, ayJuTOpHAas paboTa, JOMAITHUE 3aJaHWs, KOHTPOJbHAs pabdoTa, a TaKxKe
pa3juyHble BHJIBI CaMOCTOSATENbHOW pPabOTHl OO0yYaroumuxcs IO 3aJaHUI0 MPernojaBaTelis,
HaIlpaBJICHHBIC HA PA3BUTUE HABBIKOB MPOPECCUOHAIBHON JIEKCUKH, 3aKPETUICHHUE MPAKTUUECKUX
po)eCCHOHAIBHBIX KOMIIETEHITNN, TTOOLPECHUE NHUITHATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce nekiuii peKOMEHIYeTCs BECTH KOHCIIEKT JICKIUH: KPaTKO M CXEMaTHYHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT c(hopMyaupoBaTh BOIPOC W 3aIaTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOM NeATeTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM Ipf€riogaBarciisd, TAC CTYACHTbBI AaKTHBHO YYaCTBYIOT B 06CY)K)1€HI/I$[X,
MPAKTUYECKUX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHUS.

JIJist yCcTienTHOM MOATOTOBKH K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTHCS C TEMOKN
3aHATHS U OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHMBHO Y4acTBOBaTh B
06CY)KI[CHI/II/I. Taxke 1moJIe3HO IMOATOTOBUTE BOIIPOCHI U UACH JJIA 06CY)KI[€HI/I$I, qTO IIOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTuBHas paboTa CTyJeHTa Ha CEMHHApE, €ro OTBETHI Ha BOIPOCHI
MpenoiaBaresisa U y4acTHe B IUCKYCCHH.

Jlis ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEHHS, MPOYUTAaTh HEOOXOAUMBIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B INCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPEMOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
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4TOOBI 000TaTUTh OOCYXKJIEHNE U PACIIUPUTH CBOW 3HAHMS.

Homawmnee 3a0anue — HabOp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabGore Hax JOMAIIHUMM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh HEperpy3ku U Jydllle yCBOMTh Marepuain. Mcrosb3oBaTh pas3iuyHble MCTOYHUKHU
uH(OpMaLKK, BKIIIOYasl yIeOHUKH U OHJIAMH-PECYPCHI, Ui 0osee Ty00KOro MOHUMAHHUS TEMBI.

Koumponvhasa paboma — nucbMeHHas paboTa ¢ Ha0OpOM 3aj1a4, KOTOPbIE HY>)KHO PEIIUTh 32
OTPaHUYEHHOE BpEMS.

[{enb KOHTPOJIbHOM PabOTHI — MOTYYUTH CHEIHAIbHBIE 3HAHUS 110 OJJHOM UM HECKOJIBKUM
TeMaM JMCUUIUIMHBI U TPOAEMOHCTPUPOBATH HABBIKH UX MTPAKTUYECKOTO IPUMEHEHHUS.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AMCIMILTUHBI (MOTYIs).

B nponiecce camocTosTeIbHON pabOThI CTYJEHTHI B3aUMOICHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTIOJHUTEILHBIX TEM, BHIMIOJTHCHHE yU4eOHO-HUCCIICIOBATEIIbCKIX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JMCIMIIJINHE (MO}IyJ’[lO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 110
aucuunnHe (moayam) « MCKycCTBEeHHBIN MHTE/VIEKT B 1eliCTBHI)

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHH 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYJIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTALlUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (Qopme
3ayema ¢ OWEHKOW, TIPU 3TOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IO
JUMCIUILIMHE,

Jns OueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUH
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TpPaIULMOHHOMN
NATHOAIIIBHOM LIKAIOH CIeTyIoIM 00pa3oM, eciI HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

JecaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OIleHKA OIleHKAa 3aver 00y4eHHsI M0 TUCHUILINHE (MOTYJII0)

10 OTtnuyaHO 3auTeHo CTyoeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, Hu

8 OTINYHO 3auTeHo rTyOOKO OCMBICIISIET JAUCUMILIMHY (MOIYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCJIeI0BAaTeIbHO OTBEYAaeT Ha BCE BOIPOCHI,
AKLEHTHPYs] BHUMaHUe Ha HanOosee BaXKHOM.
Ymeer aHaAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(PUIIMPOBATD, 0000111aTh,
KOHKPETH3UpPOBAaTh M  CHUCTEMaTHU3UPOBAaTh
W3yYCHHBIH MaTepuall, BBIJIENSS KIIOYCBEHIC
MOMEHTBl M  YCTaHaBIMBas TMPUYUHHO-
cleAcTBeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HHTEPIIPETUPYET
pe3yabTaThl aHaJIM30B u OpyTUX

HCCHG}IOBaHHﬁ, a TakKXE pemacT CIOXHBIC
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

3agaun. CTyJICHT XOPOIIO 3HAKOM C METOJaMHU
HCCIIEI0BaHMSI, HEOOXOIMMBIMU JUIS
MPAKTUYECKON  JICATENBHOCTH, U  yYMEET
CBSI3BIBATh TEOPETUYCCKUC aCIIEKTHI
TUCIUIUTAHBL  (MOAYNA) C TPAKTHUYECKUMHU

3aJlaYaMH.
7 Xoporio 3aureHo CryneHT oO0OJiajjacT 3HAaHUSAMH TpPEaAMeTa
Xopomio 3a4yTeHo IMOYTH B TIONHOM oOBeMme  pabodeid

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJIC/IOBATEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
AHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBATH W CHCTEMATH3MPOBATH
W3yYEHHBI  Marepuas, BBIICIAS  €ro
KIIFTOUEBbIC ACIICKThI u yCTaHaBJIMBas
NPUYUHHO-CIICICTBEHHbIE CBSI3H.
DOopMynUpyeET CBOM OTBETHI, YBEPEHHO
HUHTEPIIPETUPYET PE3YJIbTaThl AHAIU30B U
IPYTHX HCCIICMAOBaHUMA, a TaKKe peraer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOIUMBIMHU hing MPaKTUYECKOU
JACATCIIBHOCTH, 158 yMEET CBA3bIBATH
TECOPETHYECKHUE  aCleKThl  MpeaMmera ¢
MPaKTHYECKUMHU 3a[adyaMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT o0yiaaeT 0a30BBIMU 3HAHHUSIMH 10

4 Y 10BNETBOPUTENBHO|  3auTeHO JMCHUIIIAHE  (MOZYJTIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIE
3aJjaud M BIAJCeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He caH He 3aureno MHWHHUMYMOM 3HaHWH IO npeaMeTy MU HE
1 He cian He 3auteno | MOKET OTBETUTH Ha BOIPOCHI, JAXKE ECIH

npernogaBarejiib  3a4a€T  JOIOJHUTCIIbHBIC

HaBOJISIIIIE BOTIPOCHI.

Huctunnuna (Monynb) «VCKyCCTBEHHBIM MHTENIEKT B JIEHCTBUU»  OLIEHHWBAETCS
CIIEIYIOLIUM 00pa3oM:

AKTHBHOCTH Bec KoanuecTBoO Onucanmne

Aynuropnas pabora| 10% 7 AxTuBHas paboTa CTyJieHTa Ha CEeMUHape
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AKTHBHOCTH Bec Kosau4yecTBo Onucanue
Jomarrave 3aganus | 60% 5 Habop 3amau mo remam Henenu
Koutponwshas 30% 1 [MucermenHas paboTa ¢ HaOOPOM 3a/1a4, KOTOPBIC
pabora HY’KHO PEIINTH 33 OTPaHUIEHHOE BPEMS

@opmyJia pacuyéTa UTOrOBO OLEHKHM MO JUCHUILIHHE (Moayaw) «McKyccTBeHHBIH
HHTEJJIEKT B eiicTBum» . «0,1 X cpeanee 3a aynuropryro padory + 0,6 X cpeaHee 3a joMaiiHue
3ananus + 0,3 X KOHTposbHAsT paboTax».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aOIIUXCS M0 JMCHUIIIHHE (MOAYJII0)
IIpumepHbIe BONPOCHI ISl MOATOTOBKU K CEMHHApPaM
IToaroroBka k cemunapy 1.

1. Yto Takoe MpOCTPAHCTBO COCTOSHUW M KaK OHO HCIIOJIb3YeTCsl B 3a/ayax MOUCKa U
IJIAHUPOBAHUS?

2. Kak paboraer anroputM A* Ha rpade: oObSICHUTE POJb 3BPUCTHUYECKON (YHKIUU U
CTOUMOCTH ITyTH?

3. B uem pazauna Mexay A* u ApyruMu anropuTMaMu Moucka, Takumu kak Dijkstra?

4. Kak npumensiercsi A* B HENIPEPBHIBHOM IPOCTPAHCTBE, HAIIPUMEP, B BUACO-UTpaAX IS
IUTAHUPOBAHMS MAPIIPYTOB EPCOHAKEN ?

5. Kakue npeumyiectBa u orpaHudeHus umeer A* mpu perieHun 3a1ad ONTUMH3AIUH B
JTUHAMHUYECKHUX cpenax?

IHoaroroBka Kk cemuuapy 2.

1. Yro Takoe mMoCcTaHOBKA 33/1a4ll MHOTOPYKMX OaHIMTOB M KaK OHAa MOJEIHMPYET BHIOOP
JeMCTBUH B YCIIOBHSIX HEOIPEACICHHOCTU?

2. Kak pa6oraer anroputm UCB (Upper Confidence Bound) B koHTekcTe GaHIMTOB U
nouemy oH 3P dexTuBen?

3. Uto takoe "sKkcnepThl" B MOJENAX OAaHAMTOB M KaK OHH MCIOIB3YIOTCS JUIS YIIyULICHUS
pereHui?

4. B 4eMm cyTb KOHTEKCTYaJbHBIX OAaHUTOB U KaK OHU IMMPUMEHSIOTCS B PEKOMEHIaTEITbHBIX
cucremax?

5. Kak cpaBHUBaIOTCS cTpaTeruu B MHOTOPYKUX OaHAUTax, Takue kak g-greedy u UCB, mo
3 PEKTUBHOCTH B JOITOCPOYHOI MepcreKTuBe?

IMoaroroBka k cemuuapy 3.

1. Kakue Tunsl aTak Ha METOJIbl MAIIMHHOTO 00YyUYEHHsI BBl 3Ha€TE M KaK OHU paboTaroT?

2. Yto Takoe adversarial examples u kak OHHM MOTYT OOMaHyThb MOJEINb, Halpumep, B
KJ1accu(puKauy U300pakeHui?

3. Kak MoxHO 0OHapy’KUBaTh aTaKy Ha HE3AIIWIICHHBIE MOJIEITM MAITMHHOTO 00y4eHUs?

4. Kakue MeTo/ibl 3alIUThI OT BpaXI€OHBIX aTak CYIIECTBYIOT JUIsl HeHpoceTei?

5. Kak 3ammTuth MOnens JOTHCTHYECKOM perpeccuu oT adversarial inputs u kakue
MHCTPYMEHTBHI JIJIS1 3TOI'O UCIIOJIB3YHOTCS?

IIpumepHbIe JOMaNIHUE 3aIaHUS

JlomamHee 3aganue 1.

1. OnumuTte ocHOBHBIE ImIark anroputMa A*. Kak oH oTiMuaeTcs OT ApYrux aaropuTMOB
noucka, Takux kak Dijkstra?

2. TlpuBeaute npumep rpada v BHITOTHUTE TIOUCK ITYTH C UCIIOJIB30BAHUEM alropuTMa A*.
VYkaxure 3HaueHUs QyHKIUH oieHKH (f(n)) U1 KaXka0ro y3ia.

3. OO®wscHUTE, KaK anropuT™ A* MOKET OBITh aIanTUPOBAH sl pabOTHl B HEMTPEPHIBHOM
npocTpancTBe. Kakue MeTo1bl HCTIONb3YIOTCS JUIsl TUCKPETU3AUU IPOCTPaHCTBa?
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4. Vccnenyiite mpuMeHeHre anroput™Ma A* B Buaeourpax. [IpuBeaure mpumepsl urp, e
UCTIOJIB3YEeTCSI 3TOT alITOPUTM, U OOBSICHUTE, KaK OH YJIy4dIlIaeT UTPOBYIO MEXAHHKY.

5. Pa3paboraiiTe coOCTBEHHBIN anropuTM A* s pemieHUs 3aJayd MoMcKa MyTH Ha
JIByMEpHOM ceTke. OMUIINTE €ro peaau3aliio U IPOTECTUPYUTE Ha IPOCTOM MPUMEpE.

JlomamHee 3agaHue 2.

1. Onpexnenure, 9TO TaKOE 3a/1a4a MHOTOPYKHX OAaHIUTOB U B UYeM €€ OCHOBHAS CJIOKHOCTb.

2. OOBSICHUTE METOJl €-)KaaHOro anroputma. Kak OH MOMOraeT B pEIICHUW 3aJa4d
MHOTOPYKUX OaHIUTOB?

3. PaccMoTtpuTe cuTyalnio, Korja y Bac €CTh HECKOJIBKO 3KCIEPTOB, KaXIbIH U3 KOTOPHIX
JienaeT CBOM MPOrHo3bl. Kak MOYKHO HMCIOIB30BaTh MOACIIM MHOTOPYKHX OaHIAMTOB JJIsl BRIOOpA
Jy4IlIero sKcrepra?

4, OnumwuTre, YTO TaKO€ KOHTEKCTyajdbHble OaHauThl. Kak oOHM oOTIMYaroTCs OT
KJIACCUYECKHUX MOJEJIeH MHOTOPYKUX OaHAUTOB?

5. TlpuBenute mpuMep peadbHOM 3a1ayH, TI€ MOXXHO IMPUMEHUTh MOJCIH MHOTOPYKHX
0aHAMTOB, U OMUIIUTE, KaK BBl OBl €€ PEIINIH.

Jomaminee 3axanue 3.

1. Onumure OCHOBHBIE THUIIBI aTaKk Ha METOJbl MAIIMHHOTO oOyuyeHus. Kak oHM Moryr
MOBJIUATH HA IPOU3BOAUTEILHOCTD MOJIEIHU?

2. PaszpaboraiiTe mpumep aTakd Ha MOJENIb MAIIMHHOTO OOy4Y€HUSs, MCIOJIb3ysS METOJIbI,
onucaHHbIe B tuTeparype. OOBACHUTE, KaK 3Ta aTaka MOKET ObITh OCYILECTBJICHA.

3. Uccnenyiite MeTObI 3aIIUTHI OT aTaK Ha MAalIUHHOE 00y4yeHHe. Kak MOXKHO ymydIIUTh
YCTOMYMBOCTh MOJIENH K aTakam?

4. O6cynuTe BaXKHOCTh 3TUKH B KOHTEKCTE MAIIIMHHOTO 0OOYUEHUs U 3alUThl JaHHbIX. Kak
ATO MOXET MOBJIHATH Ha pa3pabOTKy U pa3BepThIBAaHUE MOIeIeh?

5. [IpoBenuTe aHanu3 ysA3BUMOCTEH B OJHOM W3 MOMYNISPHBIX MOJETCH MAaIIMHHOTO
o0Oyuenus. Kakue Mepbl MOKHO NPEANPUHATD AJI UX YCTPAHEHUS?

IIpumepHbIe 3a1aHUSA 111 KOHTPOJIbHON PadoThl

1. OOwsacHuTe npuHUMI paboThl anroputMa A* Ha rpade. [IpuBenuTe npumep MpocToro
rpada ¢ 5 y3namu M ykaxkure, kKak A* BpIOepeT KpaTyalliMii NyTh OT HayalbHOIO y3Ja K
LIEJIEBOMY, UCIIOJIb3Ysl IBPUCTUUECKYIO (DYHKIUIO (HAIPUMEpP, MAaHXITTEHCKOE PACCTOSHUE).

2. B uewm pasnuna mexay anroputmamu Dijkstra m A*? TlpuBeaure cuenapwmid, rae A*
oynet s dextuBHee Dijkstra, u 00bsicHUTE TTOUEMY.

3.  Omnummmre nmpuMeHeHne A* B HempepHIBHOM IPOCTPAHCTBE HA MTPUMEPE TUTAHUPOBAHHS
MapluIpyTa nepcoHaxa B Buaeo-urpe. Kakue 10noaHuTeIbHbIE BBI30BbI BO3HUKAIOT [0 CPABHEHUIO
C IUCKPETHBIM rpadom?

4. Tlpemnoxure Moaupukanuioo A* g oOpabOTKM MPENnATCTBUM B HENPEPHIBHOM
POCTpaHCTBE BUICO-UTPBL. OOBSCHHUTE, KaK 3TO MOBJIUSAET HAa BEIYUCIUTEIBHYIO CIIOKHOCTb.

5. Yro takoe MHOropykue O0aHauThl? OmUIIMTE KIACCHYECKYIO0 MOCTAHOBKY 3ajlaudl C
IIpUMeEpamMu JIEVCTBUH U Harpai.

6. Kak pabortaer anroput™m e-greedy B koHTekcTe OanautoB? [lpuBenute mpumep c 3
pyKaMu U OOBSICHHUTE, KaK OH OalTaHCUPYET UCCIIEOBaHUE U DKCILTyaTallHIo.

7. UYro Takoe Mojenb OaHauToB C 3kcrepramu? CpaBHHUTE ee ¢ 0a30BOM MOAEIBIO
OaHINTOB ¥ MIPUBEIUTE IPUMEDP IPUMEHECHHSI.

8. Omnwummute anroput™m Hedge mist GanauToB ¢ skcrmepTamu. Kak OH yuuTHIBaeT Beca
AKCIIEPTOB TP BHIOOPE IEHCTBHS?
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9.

B deMm cyTh KOHTEKCTyanmbHBIX OaHmuToB? [IpHBemuTe mpuMep UX MPUMEHEHUS B
PEKOMEH/IaTEIbHBIX CHCTEMAX.
10. Kak KOHTEKCTyalibHble OaHIUTHI YIy4IIaroT 0a3oByr0 Mozenb? OOBSCHUTE Ha
npuMepe, Iie KOHTEKCT BIHSIET Ha BBIOOP ACUCTBUS, M YKAXKHUTE MOTCHIIMATHHBIC TPEUMYIIIECTBA.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallii 110 JTMCHUIIJIMHE (MO}IyJ’IlO)

Ne 3amanme OtBer Komnerennmus
n/n
1. VYKaxuTe NpUOPUTET B CAMOOIIEHKE HABBIKOB JIJIs IInanuposanue / YK-6
n3yuyenus: A* Ha rpade. Ontumuzanms /
ITouck
2. VYKakuTe PEeKOMEHAALMIO [0 pe3yJbTaTaM 3KCIEPTOB B WrepaTtnBHBIA YK-6
OanmuTax AJI IPOAYKTA. nuzaiin / ObpaTHas
CBSI3b /
MacuirabupoBaHue
3. Ykakute peKOMEHIALUIO N0 Mepefade pe3yapTatoB A*- OnTumusanus YK-6
aNropuTMa B TEPMHHAX MPOYKTOBOTO MEHEKMEHTA. npozykra /
IInanupoBanue
penmza / UX-
VITYIIICHHS
4. HazoBute crocod coBepiieHCTBOBaHUS HAaBHIKOB B A* nnsi | [IpakTuka / Ananms YK-6
BHUJICO-UT'P HA OCHOBE CaAMOOLIEHKH. / DKCIIEpUMEHTBI
5. HazoBure criocob gemMoHcTpauu METoI0B 3aiuTsl ML. Tectsl / Mopenu / OIIK-1
Pexomenpanuu
6. HazoBute  pexomeHAanui sl  KOHTEKCTYaJIbHBIX CermenTanus / OIIK-1
0aHIUTOB B yIPABJICHUU IPOIYKTOM. Ananvuka /
ABTOMaTu3zanus
7. YKaXuTe KIFOUEBOW MPUOPUTET B CaMOOIEHKE s | OKCHEPUMEHTHI / OIIK-1
perreHus 3a1ad OaHIUTOB. Monenuposanue /
OueHka
8. Ykaxute PEKOMEHAIHIO 1o nyOJIUIHOMY [Tpumepsr / OIIK-1
MpeAcTaBiIeHUI0 arak Ha ML. HoxkazarenbcTBa /
3amura
9. HazoBure pekoMeHIAmM0O s TNpUKIagHbX  3amad | A/B-tectupoBanue I1K-1
0aHIMTOB B MPOJYKTOBOM MEHEKMEHTE. / Tlepconanusauus
/ Metpuku
10. HazoBute Meton peanu3anuu IPUOPUTETOB B OOYUEHHUH C Urepanun / IK-1
MOJKPETUIEHUEM Ha OCHOBE CAMOOLIEHKH. Tecruposanue /
Apanramnus
11. HazoBute MerTonm mpencTaBieHHs KOHTEKCTYallbHBIX I'paduku / TIK-1
GaHIUTOB. Cuenapun /
Ananus
12. VKaxure peKoMeHJauui 1o arakaM Ha ML B MounuTtopuHr / T1K-1
IPOJAYKTOBOM MEHEKMEHTE. besonacunocTs /
OOHOBICHHS
13. YKaXuTe IPHOPUTET B CAMOOIICHKE JIJIS1 KOHTEKCTYaTbHBIX KonTekct / IK-3
OaHIUTOB. Crparerns /
OddexTuBHOCTH
14. Ykaxnure peKOMEHJANHUIO JUIS ITyOJIHYHOTO HW3JI0KEHHS Crpykrypa / I1K-3
9KCIEPTOB B OaHAMTAX. Buzyanbt /
Huckyccus
15. HazoBute pekoMenmaimto Jyist 3amuTel ML B poayKTe. Tectupopanue / [1K-3
Aynur /
WNHrerpanus
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16. HazoBuTe crmoco6 onpeaencHus IPHOPUTETOB B 3AIIUTE OT Amnanus / IK-3
aTaxk Ha ML. TeCTHpOBaHI/Ie /
MoOHUTOpUHT
17. HazoBure criocob mpe3eHTanuu Hay4YHbBIX pe3ynbraToB o | Cnaiiael / Mopenn / [1K-6
OaHIuTAaX. [Ipumepsr
18. YKaKUTe IPUOPUTET B CAMOOLICHKE ISl METOJ/IOB 3aIl[UTHI beszomacuocts / I1K-6
ML-moneneii. lpodunakruka /
PearupoBanue
19. Ykaxute PEKOMEHAINIO o nyonmunomy | Busyammzanus / [1K-6
MIPENICTABICHUIO PE3yIbTaTOB A*-anropurma. Hemoncrpauus /
O0BbsicHeHHE
20. HazoBute pekoMeHaaiuio sl ctoxacTuueckux pemieHuit | IIpornosuposanue I1K-6
B MPOAYKTE. / Pucku /
OnTuMu3anus
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