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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmanbHOCTH) 09.03.04 [IporpaMMHast HH)KEHEPUS

[TporpamMmmy cocTaBuIu:

3aBeAyIOIMNA Kadeapoi NuCII COI'JTACOBAHO A.B. bopoaun
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa nadpopmaTuku u CHCTEMHOTO TPOrPAMMHUPOBAHUS

(HaumeHoBaHME Kadeapsl)
22.08.2025 pOTOKOJ Ne 1

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO A.B. boponun

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO A.B. boponun

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO A.A. Kpeueros

(1.0. ®amumnus)

Okcnept(bl): I'anouxun Anexkcanap Bragumuposud, reaepanbhbiii aupekrop OO0 «Tpasan
Jlaiin"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 25.08.2025 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMTIETCHIINH KOMITETCHITHH
1. FC-1 FC-1.1 Pa3BuBaer 3Hanms: (b) 3HaeT OCHOBHBIC MOHATHS
Cnocoben METO/Ibl YCKOPEHUS BBIUMCIUTENLHON MaTeMaTHKU, IPUBOSIINE K
MPOBOJUTH 0o0y4eHus 3a/1ayaM CKaTusl HEHPOHHBIX CETEH U YCKOPEHUs
bpoHTUpHBIE uH(peperca. MoxKeT HCIoIb30BaTh OCHOBHBIC
UCCIIEI0BaHUS B MHCTPYMEHTHI JUIsl ONITUMU3AIMN BBIYUCIICHUN U3
obrnactu TOTOBBIX OUOIHOTEK.
apXUTEKTYP, ymenusi: (I1) Ymeer ucnonp3oBars NpoaBUHYTHIE
aNrOpUTMOB METO/IbI ONTUMH3AIUH JIJIs] OOYUCHHSI CHKATBIX
MO, MoJIeJIei; yMEeeT UCII0Ib30BaTh OCOOEHHOCTH 3aj1a4u U
ONTUMU3ALNU U ApPXUTEKTYp AJISl ONTUMHU3ALNH 00Y4YEeHUS U
MaTeMaTUKu uHpepeHca.
HaBbiku: (II) Bnageer npoaBuHyThIMU
WHCTPYMEHTAMHU JIJI1 HU3KOPAHTOBBIX PA3JIOKEHUH,
ONTUMM3ALMHU JUIsI 00YUEHMSI CHKATBHIX MOJIEIIEH.
FC-1.2 Pa3zBuBaer 3Hanus: (b) 3naer npoOnemMaTuKy OCHOBHBIX Y3KHUX
METOMbI ONTUMHU3AIMK  [MECT, BOSHUKAIOUIUX MPU O0YUCHUU OOJIBIITNX
pacrpeiesieHHOTro U Mojiesiel Ha pacTpeieEHHBIX BEIYUCIUTENAX.
benepaTUBHOTO ymenusi: (IT) YMeeT nosnb30BaThCst epejOBBIMU
o6yqup1;[ oompmx UM |[MeTOmaMu pacnpej:[enéHHofxi OIITUMU3AIIUU U
MoJelen 00ydeHust 6onpIuX Mojenen. Mcmons3yer MeToabl
3alTUTHI TOTOKA JAHHBIX U BBIYMCIICHHIA OT BHEIITHUX
aTax.
HaBbIkH: (D) Braneer TexHONOTHSAMU peaiu3aIiuu
0o0ydeHus OOTBIION MOJIENH Ha pacIpeieIEHHOM
BBIUMCIIUTENE C dTana MHUIIMATU3AI[UU BECOB.
O6nagaer He0OXOIMMBIMH 3HAHHSMH T10 3aIIUTE
JIAHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA,
KOTOPBIMHU TOJIB3YETCS TIPU PeaTH3aIIUHU.
2. FC-5 FC-5.1 OGecrnieunBaer sHanus: (IT) 3naer meToas! post-factum oObscHeHUs
Cnocoben 0OBSICHEHUSI TPUYHUH (MHTEpIpeTan) HEMPO3PAUYHBIX METOIOB
MIPOBOJIUTH NPUHSTHSA T€X WK UHBIX |MCKYCCTBEHHOI'O MHTEJIEKTAa HA OCHOBE MOJENeN
(bpOHTUPHBIE pelIeHni B pe3ybTarax |MAalIMHHOIO O0ydYeHusl.
UCCJIEIOBaHMSI B |pabOThI UCKYCCTBEHHOTO |YMEHHSI: (IT) Coznaet metozs! post-factum
obactu WHTEJUIEKTA 00BsicCHEHUS (MHTEpIpeTaIii) HEMPO3pauHbIX
6€30MacHOCTH, METO/I0B UCKYCCTBEHHOTO MHTEJUIEKTa HA OCHOBE
JIOBEpHS U MoJieJiel MallTMHHOTO OOYYeHHUS, B T. U HEHPOHHBIX
00BSICHUMOCTH CETeH.

HaBbiku: (II) Brageer nncrpymentapuem
MOJIEP>KKH METOJIOB O0BSICHEHUS (MHTEpIpETaIuN)
HENPO3pavyHbIX METOJI0OB UCKYCCTBEHHOTO
MHTEJJIEKTa HAa OCHOBE MOJIEJIE MAIlIMHHOTO




FC-5.2 ObecneunBaer
OTCYTCTBHE CIIy4alHbIX
WIN 100aBICHHBIX
yS3BUMOCTEM B CUCTEMAX

sHanms: (IT) 3HaeT MeTOIbI 3aITUTHI OT aTakK Ha
JaTaceThl (B T. 4. OT OTPABJICHHS U 3aKJIAJIOK).
ymenusi: (I1) Ymeer npumeHsITh METOABI U
MPOrPaMMHBIC MHCTPYMEHTBI 3alIUTHI OT aTaK Ha

HCKYCCTBEHHOI'O AaTaccThbl (B T. 4. OT OTpPAaBJICHUSA U SaKJIal[OK).
MHTEIJIEKTa HaBbiku: (II) Bnageer nuncrpymentapuem
pa3paboTKu IPOrpaMMHBIX HHCTPYMEHTOB 3aIUThI
OT aTak Ha JaTaceThl (B T. 4. OT OTPABICHUS U
3.1IK-1 ITIK-1.1 3naer 3HAHMsI: 3HAET COBPEMEHHBIE TEXHOJIOTUN
Bnanenue COBpPEMEHHBIC pa3pabotku 10 (cTpykTypHOE, OOBEKTHO-
HaBbIKAMU TEXHOJIOTHH Pa3pabOTKH |OPUEHTHUPOBAHHOE)
ucnoas3zoBanus |I1O (cTpykTypHOE, YMEHHUA:
pa3IMYHBIX 00BEKTHO- HABBIKU:
TEXHOJIOTHIA OPUEHTUPOBAHHOE)
pa3paboTKu IIK-1.2 Ymeer 3HAHUSA:
HpOrpaMMHOIO  |MCIIOJIb30BATH YMeHHs: YMEET UCIOJIb30BaTh COBPEMEHHBIE
obecnieyeHus COBPCMCHHBLIC TEXHOJIOTUHU pagpa60TKH 110
TEXHOJIOTHH Pa3padOTKU |gaBbIKkH:
110
[1K-1.3 VimeeT HaBbIKK ~ |3HAHUS:
UCIIOJIb30BaHUS yMeHHs:
COBPEMCHHBIX HaBbIKM: lIMeeT HaBbIKM UCIIOJIb30BaHUs

TEXHOJIOTHl pa3paboTku
10

COBpPEMEHHBIX TeXHOJOTrui pazpadbotku 110

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JlucuumirHa OTHOCUTCS K 4acTH, (popMupyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN

OIIOIL.

I[I/ICI_II/IHJ'II/IHS. SIBJIIETCS 00S13aTEIIbHOM

s

MIPOJIOJIKEHUS

(dhopmupoBaHus

3asaABJICHHBIX

KOMHGTGHHI/Iﬁ H€06XOI[I/IMI>I

3HaHUA

NpEeIeCcTBYONMX AUCUUIUIMH: OcHOBBl MammHHOro obydenus (FC-1), Meronsl u cpenacrsa
3amuTel  KommbioTepHo — mHpopmanuu  (FC-5), ®yHKuMOHaTIbHOE M JIOTHYECKOE
nporpammupoBanue (FC-5), Ananu3 manseix (FC-5), OcHoBbl MarmuHOTO 00yuenus (FC-5),
Frontend-nporpammupoBanue (I1IK-1), Teopuss aBromartoB u ¢opmaibubix s3bikoB (I1K-1),
O6mwexTHO-opueHTupoBaHHoe npoektupoBanue (I1K-1), [Tapamnensnoe nporpammuposanue (I1K-
1), Pacnpenenennoe mnporpammupoBanue (IIK-1), Texnomorus pa3paOoTku MpoOrpaMMHOTO
obecieuenus (IIK-1), Kommbrorepnas rpaduxa (IIK-1), OcCHOBBI TE€HEpPAaTUBHBIX CUCTEM
uckyccreeHHoro mHtemwiekta (I1K-1), Yenoeko-mammuanoe B3aumosaeicteue (I1K-1), bonbmme
s3p1koBbIe Mojienu (ITIK-1), ITpoextuposanue urp (IIK-1), Cuctemsl BUpTYyanbHOIN U TOTOIHEHHON
peanpHOCcTH (IIK-1); mpaktuk: [Ipom3BojacTBeHHass mpakTUKa. [IpOEKTHO-TEXHOIOTHYECKAs
npaktika (FC-1), I[IpousBoacreennas mnpaktuka. [IpoektHo-TexHONMOrM4eckas npaktuka (FC-5),
[MpousBojacTBeHHas mpakTuka. [IpoekTHO-TexHOMOrHueckas npakTuka (ITK-1)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETCHIIMM B CIEAYIOIIMX TOCYJAapCTBEHHON WTOTOBOM arrectanuu B ¢dopme: [loaroroBka k
npolelype 3alluThl W 3allluTa BBIMYCKHON KBanudukanuoHHoil pabotsl (FC-1), IloaroroBka k
IpoLeAype 3allUThl U 3al[UTa BBITYCKHOM KBanmudukaunoHHoi pabotsl (FC-5), Iloaroroska k
IpoLeAype 3alIUThI U 3alIUTa BBITYCKHOM KBanudukanuonnoit padots (ITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA



Jns dbopMupoBaHus 3asBIEHHBIX KOMIIETEHIIUN HCIOJIb3YIOTCS METOIOJOTHYECKHE TEXHOJIOTHH,
peanu3yronme AesATeIbHOCTHBIA, JUYHOCTHO-OPUEHTUPOBAHHBIM, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMU CTPAaTErHUYECKUMU TEXHOJOTHSMHU SIBJSIOTCS: JUCKYCCHOHHBIE, HCCIIEIOBATEIbCKUE,
JEKIIMOHHBIE 3aHATHUSA, NPAKTUYECKHE W JIaDOpaTOpHBIE 3aHATHS, OCTYN OOECIeYMBaeTCs C
MOMOIUIBIO 3JEKTPOHHOTO Kypca W CEpBUCOB 00pa30oBaTENIbHOTO IMOpTajia NITy Ha riardopme lms
moodle (elearning.volgatech.net), uHTEerpupoBaHHOTO ¢ (QenepaabHON MIaTGOPMOI THUC CIIOC
online.edu.ru OTKpBITHIM 00pa3oBaTeNbHBIN MOpTaI (mooped.net).

Ha poctmwkeHwe KOHKPETHBIX Iiefieli OOy4eHHs HampaBieHbl NPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTHH: 3aJaHusi, UTPOBOE MPOCKTHUpPOBaHUE, WHGOPMAIMOHHbIE, KJaccUyecKas JIEeKIIUs,
npoOiaemMHasi JIEKIUsl, MUHH-TIPOSKTHI, JICKIHsI C OOCY)KICHHEM HOBBIX HAYYHBIX JOCTHKCHHUU B
chepe U 1O pe3ynbTaraM KoH(epeHIMH U MyOnuKanuil U Ap.), CEMUHAphl C UT-NIPAKTUKAMU,
KOHKYPCBI, XaKaTOHBI, K€HC-4eMITMOHATHI, MacTeP-KIIacChl, KOMaHHbIC MIPOCKTHBIC 3aJaHUS U JIP.

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

8 cemecTp

Kommnuectso | @opmupyemslie

Buasl 1 TeMbl 3aHATHI
4acoB KOMIIETEHIIUHA

Konuenuumn, ncnosnb3zyemMbie B IPOrpaMMHOM o0ecrie4eHuH 144 FC-1, FC-5,
AHAJIN3A JAHHLIX 1 MAIIUHHOI0 00YUYeHHUA [IK-1

Jlexuus. Jlekuust Nel. OcHOBHBIE IOHATHS U IPUMEPHI IPUKIIATHBIX 2
3a1ad.

[TocranoBka 3ama4 00ydeHwus 1o npereaearam. OObeKTh U
npu3Haky. Tumel mkan: OMHapHbIe, HOMUHAJIBHBIE, TOPSIKOBBIE,
KOJINYECTBEHHBIE.

Tumnel 3aa4: knaccudukanus, perpeccusi, NporHo3UPOBaHUE,
paHXUpOBaHUE.

OCHOBHBIE TIOHATHS: MOJIENb AITOPUTMOB, METO]T O0YUEHUH,
GyHKIMS noTepb U PyHKIMOHAN KayecTBa, MPUHIIMIT MUHUMHU3ALIUN
HMIIUPHUECKOT0 PUCKa, 0000IaroIIas CHOCOOHOCTh, CKOMb3SIIUI
KOHTPOJIb.

JluHeliHbIe MOIETH perpeccuu U kinaccupukanuu. Meroa
HaMMEHBIINX KBaapaToB. llomHOMUanpHas perpeccus.

ITpriMephl NPUKIAJAHbIX 331a4.

Jlexuus. Jlekuust Ne2. Metpuueckue MeTobl KJIacCUPUKALUU U 4
perpeccuu.

['MnoTe3bl KOMITIAKTHOCTH U HEMPEPHIBHOCTH.

OO6001IEHHBIN METPUYECKUN KITacCUPUKATOD.

Merton Ommxkaitmmx coceneit KNN u ero 0600mmenust. [Togbop uncna
k 1o KpUTEepHUIO CKOMB3AIIET0 KOHTPOJIS.

Merton okna [Iap3eHa ¢ MOCTOSSHHON M EPEMEHHON HIMPUHOW OKHA.
Metoa noTeHIManbHbIX (PYHKIHMHA 1 ero cBA3b C JIMHEHHON MOETbIO
KJIacCHU(pUKaIUU.

Henapamerpuueckast perpeccusi. JIokanbHO B3BEIIEHHBIN METO/
HAaUMEHBIINX KBaJPaTOB. SaepHoe criiaxxuBaHue.

Onenka Hanapas-BaTcoHa ¢ IOCTOSIHHON M IEpEMEHHON ITMPUHOU
okHa. Be16op ¢pynkmum siapa.

3anaua oTceBa BbIOpocoB. PobacTHas HemapameTpuuecKas
perpeccuda. Anroputm LOWESS.

3anaua otdopa stanonoB. [lonarue orcryma. Anroputm CTOJIII.
3amaua orObopa nmpu3HAKOB. JKa HBIN aTOPUTM MTOCTPOEHUS




METPUKH.

Jlexnwmst. Jlekuuns Ne3. Jlornueckre METOABI KITACCU(PUKAIIHH.
[TonsiTre TOrUM4YeCcKON 3aKOHOMEPHOCTH.

[TapameTpuueckue ceMercTBa 3aKOHOMEPHOCTEN: KOHBIOHKIIUU
MOPOTOBBIX MPaBUJI, CHHIPOMHBIE [TPaBUIIA, IIAPHI,
TUIEPIIIIOCKOCTH.

[TepeGopHbIe adropUTMbl CHHTE3a KOHBIOHKIIMM: CTOXaCTUYECKHI
JIOKQJIBHBIHN MMOUCK, CTAOWIM3AIus, PEAYKIIHSL.
JByxKkpuTepuaabHbiii 0T00p HHGOPMATUBHBIX 3aKOHOMEPHOCTEH,
napeTo-ONTUMAIBLHBINA (PPOHT B (P,n)-IIPOCTPAHCTBE.

Pemaromiee nepeBo. XKannas HUCXOAsIIAs CTPATEr sl «pa3aemsii U
BractByi». Anroput™ ID3. HenocraTku skaaHoil ctpaTeruu u
crocoObl X ycTpanenus. [Ipo6iiema nepeoOydeHusl.

BriBoj KpuTEpHEB BeTBIICHU. Mepa HeUncTOTH (impurity)
pacupeneneHus. DHTPONUNUHBIN KpUTepuil, kpurepuid [[xunu.
Penykuus pemaromux AepeBbeB: MPeApeayKLIUs U TOCTPELYKIH.
Aunroputm C4.5.

Hepews perpeccuu. Anroputm CART.

Heb6pexnple pemaromue aepeBbs (oblivious decision tree).
Pemaronuii nec. Ciryuaiigsiii jiec (Random Forest).

Jlexuus. Jlekuust Ned. 'pagrieHTHBIE METOIBI OOYUYEHUS.
Jlunelinbiii Kaccudukatop, moaens MakKamnoka-ITurrca,
HENPEPBIBHBIE AMMPOKCUMAIINH TIOPOTOBOM (PYHKIIMH MTOTEPb.
Mertop croxactudeckoro rpaauenta SG.

Merton ctoxacTuueckoro cpeanero rpaauenta SAG.

YacTHbie cydan: afanTtuBHbIA TuHEHHbIN 251eMeHT ADALINE,
nepcentpon Pozen6narra, npasuino X>00a.

Teopema HoBukoBa o cxoguMocTtu. /[oka3aTebCTBO TEOPEMBI
Hosukosa

DOBPUCTHKHU: HHULMATIA3AINS BECOB, TIOPSIOK MPEAbSIBICHUS
00BEKTOB, BBIOOP BEIMYUHBI TPAJUEHTHOTO I11ara, «BRIOMBaHUE) U3
JIOKaJIbHBIX MUHUMYMOB.

[TpoGiemMa MyTbTUKOITMHEAPHOCTH U TIEPEOOYUCHHUS,
perymsipu3aius Wik peaykius BecoB (weight decay).
BepostHocTHas mocTaHoBKa 3aauu kiaccudukanuu. [IpuHimn
MaKCHMyMa MpaBonoa00us.

BeposiTHOCTHAst MHTEpIpeTalys peryispru3alui, COBMECTHOE
MpaBaoNoI00Me NaHHBIX U MojenH. [IpuHIMIT MakcuMyma
aroCTEPUOPHON BEPOSATHOCTH.

Jlekuus. Jlekuusa Ne5. Metoq onopHBIX BEKTOPOB.
OnTtumanbHas pa3fesnsonas TunepuiockocTs. [lonsaTue 3a3zopa
MeXy KiaccaMmu (margin).

Criyyau IMHENHOW pa3eIMMOCTH U OTCYTCTBHSI IMHENHON
paznenuMocTy. CBSI3b ¢ MUHUMH3AUEN peryisipu30BaHHOTO
sMIUpHUecKoro pucka. Kycouno-nuneliHas QyHKIuUS MOTEPb.
[ToHsiTHE ONIOPHBIX BEKTOPOB.

Pexomenaruu o BeOOpy KOHCTaHTHI C.

Oynknus sapa (kernel functions), cripsMisironiee MpoOCTPaHCTBO,
teopeMa Mepcepa.

CnocoObI KOHCTPYKTUBHOTO MOCTpOeHuUs siaep. [Ipumepst siaep.
SVM-perpeccust.

Jlexuus. Jlekuust Ne6. MHOromepHas JTMHEHAs perpeccus.




3agava perpeccu, MHOrOMEpHas TMHEWHAs! PErpeccus.
MeTto1 HaUMEHBIIINUX KBAJPAaTOB, €F0 BEPOSITHOCTHBIN CMBICI U
reOMETPUYECKUI CMBICII.

CuHrynspHoe pasjioKeHHE.

[TpoOaembl MyJIbTUKOJUTMHEAPHOCTH U ITEPe0OyUeHHUsL.
Perynsapuzanus. ['peOneBas perpeccust 4epes3 CUHTYISIPHOE
pasJioKeHue.

Mertoas! otoopa npusHakoB: Jlacco Tubmmupanu, Elastic Net,
CpaBHEHHE C TpeOHEBOM perpeccuei.

MerTop ri1aBHBIX KOMIIOHEHT U JIeKOppenupyromiee npeodpa3oBanne
Kapynena-JIo3Ba, ero cBsi3b ¢ CUHTYJISIPHBIM Pa3JI0KEHUEM.
CrnexTpanbHblil HOAXO/ K PELICHHIO 337aul HAUMEHbILINX
KBaJ[paToB.

3aj1auy ¥ METO]Ibl HU3KOPAHTOBBIX MAaTPUUHBIX Pa3JI0KEHUH.

Jlexnus. Jlekuust Ne7. Henuneitnas perpeccus.

Mertoxn Hetorona-Pagcona, meton Hetorona-I"aycca.
O6006meénnas agautuBHas Moaenb (GAM): MeTO1 HACTPOUKH C
Bo3Bpamenusmu (backfitting) Xactu-Tubmmpann.
Jloructuueckas perpeccusi. MeTo1 HAUMEHBIINUX KBAJPaTOB C
utepaTuBHBIM niepecuérom BecoB (IRLS). [Tpumep npukiannoi
3a[a4M: KPeIUTHBINA CKOpUHT. bruHapu3aius npu3HaKkoB.
CKOpHHTOBBIE KapThl M OLICHUBAaHUE BEPOSATHOCTH Jedonra. Prck
KpeauTHOTO nopTderns 6aHka.

O606mEnnas muueitHas monenb (GLM). DKcroHeHITnaIbHOE
CEMEICTBO pacnpeaeneHui.

HekBanpaTtuunble pyHKk1MM moTeps. MeToa HauMEHbIINX MOYJIEH.
KBantunwsHas perpeccusi. [Ipumep npuknaaHoi 3agayu:
IPOrHO3MPOBAHUE MOTPEOUTENHCKOIO CIIPOCa.

PobactHas perpeccusi, GyHKIIUN IOTEPH C TOPU3OHTATILHBIMU
ACHMIITOTAMH.

Jlexuums. Jlekmus Ne8. [IporHo3upoBaHne BpEMEHHBIX PsIOB.
3amaya mpoOrHO3UPOBAHUS BpEMEHHBIX psAoB. [Ipumepst
MIPUIIOKEHUN.

DKCIMOHEHIMATIBLHOE CKOJIb3sIIee cpennee. Monens XomnbTa.
Mopens Tenna-Beimka. Moaens XonbTra-YuHTEpCa.
AnlanThBHasi aBTOPETPECCUOHHAS MOJIETTb.

AjanThBHasA CEJIEKTUBHAS MOJIENb. AJaITUBHAS KOMITO3UIIUS
MOJCTICH.

JIokalpHas aganTanys BECOB C PETYISIpH3aIlNEH.

JlaGopaTtopHas pabora. JlabopatopHas padora Nel. Meroauka
AKCIIEPUMEHTATILHOTO UCCIIEIOBAHUS M CPAaBHEHUS aITOPUTMOB Ha
MOJICJIbHBIX U PE€AJIbHBIX JAaHHBIX..

JlaGopatopHas pabota. Jlaboparopnas padota Ne 2. 3anaua
KBaJJPaTUYHOTO ITPOrPAaMMHPOBAHUS M TBOWCTBEHHAS 33/1a4a.

JlaGopatopHas pabota. Jlaboparopnas pabota Ne 3. ['ayccoBckuii u
JAITACOBCKUH PETYIISIPH3aTOPBL.

JlaGopatopHas pabora. JlabopatopHas padota Ne 4. Cnensmuit
KOHTPOJILHBIN curHail. Mopaens Tpurra-JInga.




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
[TpopaOoTka JIeKIHii.

[ToaroroBka k onpocam.
[ToaroToBKa K BBIMOJHEHHUIO JTAOOPATOPHBIX PadoT.
[ToaroroBka K 3amuTe JIa0OpaTOPHBIX padoT.

[ToaroroBka K 3auery.

I/I3yquI/Ie JOIMMOJIHUTECIIBHBIX MaTCPUaIOB:

Kypc Ocenenua no nuneiiHo# anredpe:
https://github.com/oseledets/nla2024

E.E. ToipThliHMKOB MaTpUuHbIi aHaIu3 U JIuHEHas anredpa

CUDA-sapa:
https://docs.pytorch.org/tutorials/advanced/cpp_extension.html
https://docs.nvidia.com/cuda/cuda-c-best-practices-guide/

0O0630p:

https://arxiv.org/pdf/2402.02212

Mogenb 00y4yaeTcsi Ha OJTHOM IIPUMEPE:
https://www.fast.ai/posts/2023-09-04-learning-jumps/

00630p: https://arxiv.org/html/2402.09668v1
A.be3nocukoB Metoael ontumusanuu kypc MOTU
https://vkvideo.ru/playlist/-206078025_72
Synthetic-2:
https://www.primeintellect.ai/blog/synthetic-2
FATE-LLM:

https://github.com/Federated AI/FATE-LLM

C. Pacceun, I1. Hopsur UckycctBennslii UnTennext. CoBpeMEHHBII
MOJIXO.

Hypernetworks:
https://arxiv.org/abs/2306.06955

https://github.com/JJGO/hyperlight
Transfer learning:
https://arxiv.org/abs/2211.01839 (HyperSound)

Routing transformer:
https://arxiv.org/abs/2003.05997

Lifelong learning:




https://arxiv.org/abs/2302.00487

https://arxiv.org/abs/2407.04053
https://arxiv.org/abs/2501.03265

https://github.com/crespum/edge-ai
https://www.tensorflow.org/lite/
https://www.coursera.org/learn/ai-principles-with-edge-computing

FLOPS optimization:
https://arxiv.org/abs/2303.03667

HetipomophHbIE BEIYUCIICHUS
https://arxiv.org/abs/2304.04640
https://github.com/open-neuromorphic/open-neuromorphic

Pacnipenenénnoe ooyuyenue:
https://github.com/deepspeedai/DeepSpeed
https://github.com/horovod/horovod
https://github.com/NVIDIA/Megatron-LM
https://arxiv.org/html/2505.12832v1

®enepatuBHOE OOyUeHUE:
https://github.com/OpenMined/PySyft

https://flower.ai/

https://github.com/Federated AI/FATE
https://github.com/scaleoutsystems/fedn

PeBbio no quddepennnaabHON TPUBATHOCTH:
https://arxiv.org/abs/2405.08299

[TpoGuiembl penepaTUBHOrO 0OY4YEHHUS ¢ TOUKU 3pEHUS 3aKOHA!
https://arxiv.org/html/2307.02140v3

Jlexuusi-0030p ot openminded:
https://openmined.org/blog/private-machine-learning-explained/

Samek W. et al. (ed.). Explainable Al: interpreting, explaining and
visualizing deep learning. — Springer Nature, 2019. — T. 11700.
Molnar C. Interpretable machine learning. — Lulu. com, 2020.
"explainable-ai" (https://github.com/topics/explainable-ai)

"Awesome Atrtificial Intelligence Alignmen”
(https://github.com/dit7ya/awesome-ai-alignment)

ISO/IEC 23894:2023 "Artificial intelligence — Guidance on risk
management"

https://www.iso.org/standard/77608.html

"Stanford Center for Al Safety"” (https://aisafety.stanford.edu/)

MHast KOHTaKTHas paboTa:




Pasgen 5. METOJIMUECKUE YKA3AHMS JUISI OBYYAIOL[UXCSI IO OCBOEHUIO
JIACLIUTUIMHBI

W3yueHune OUCHMILIMHBI PEKOMEHJYeTCsl HayaTb C O3HAKOMJIEHHMsI ¢ paOoueill mporpaMmoi, ee
CTPYKTYpOMl M COJEp’KaHUEM pa3/ieloB. YUeOHbII MaTepuan CTPYKTYPUpPOBaH, H3ydyeHUE
JUCLHUIIIIMHBI OCYILECTBIISIETCS B TEMATUYECKOM IIOCIE0BATEIILHOCTH.

3aHATHS JIEKIIMOHHOr0 THIA JAl0T CHUCTEMAaTU3UPOBAHHBICE 3HAHUS 1O  JUCHUIUIMHE,
KOHIEHTPUPYIOT BHUMAaHUE Ha HauOoJiee CIOXKHBIX M BaXHBIX BOMpocax. Bo BpeMsi JIEKIIMOHHBIX
3aHATUNA PEKOMEHYETCSl BECTH KOHCIEKTHPOBaHUE Y4eOHOTo Marepualia; oOpamiaTh BHUIMaHHE Ha
GOpMYIUPOBKM M KaTErOpUM, pACKpBIBAIOIIME CYTh MPOOJIEMbl, SBICHHUS WM IPOLIECcca;
3a()MKCHPOBATH BBIBOJIBI U MTPAKTHYECKHE PEKOMEHIAIUH.

[TonroroBka K 3aHSITHSIM  CEMHHAPCKOI0  THIA BKJIIOYACT O3HAKOMJIGHHE C  IIJIAaHOM
71a00paTOPHOro 3aHATUS; Pa0OTY C KOHCIIEKTOM JIEKLIMH, BBINOJIHEHNUE JOMAIIHETO 3a1aHusl, paboTy
Cc yuyeOHOW U y4eOHO-METOJIWYECKOW IUTEpaTypoil, HAYYHBIMU HU3JAHUSMU U DIIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PECypcamMu, PEKOMEHI0BaHHBIMU pabouell mporpaMMoil TUCIUTUIUHEIL.

CogepxaHue caMOCTOSAITEJILHOM PadoThI onpeensercss padodyeil mporpaMMoil AUCHMILTUHBL,
OLICHOYHBIMU M METOJUYECKHUMH MaTepuajaMH, 3aJaHusSMU M YyKa3aHUSMHU MPENoJaBaTels.
CamocrosiTenpHass padoTa MOXKET OCYIIECTBIATHCS B AyAUTOPHOM M BHEAYIUTOPHOU (opmax.
O(PGdEeKTUBHBIM CPEACTBOM OCYIIECTBICHUS CAaMOCTOSATEIBLHON pabOTHI SIBIAETCS 3JIEKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTeNbHasl Ccpela YHUBEPCUTETa, KOTopas oOecreynBaeT MAOCTyN K
o0pa3oBaTenbHOI mporpamme, padoueil MporpaMMe AUCHUIUIHHBI, K 3JIEKTPOHHBIM OHOIHOTEYHBIM
cuctemam, mpodeccuoHalbHbIM 0a3aM JaHHBIX U HH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

I/I3y‘{eHI/IC JUCHUITIIMHBI BKIIFOYACT BBIIIOJIHCHHUEC Ha60paTOpHHX pa6OT.

HepI/IOI[I/ILIHOCTB IIPOBCACHUA, d)OpMLI TCKYHICTO KOHTPOJISI YCIICBAEMOCTH, CUCTEMA OLICHUBAHUIA
Xo4aa OCBOCHUA AUCHUILINH ITPCACTABJIICHEI B pa6oqel71 nporpamme.

(DOpMOﬁ HpOMC)KyTO‘lHOﬁ aTTeCTallMu 110 AUCHHUIITINHE ABJIACTCA 3a4CT.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOAMYECKOE
OBECIIEYEHUME AUCIHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonnuectBo
IK3EMILISIPOB MEYATHBIX
NeNe . W3JIaHUI, UMEIOIIUXCS B

Cnucok uCnonp3yeMon TUTepaTyphbl
n/m OnonIMoTeKe, Uin
AIIEKTPOHHBIN apeC U3TaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, VYYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JJAHUA

1. |MakmanoB, A. B. TexHoJOTMH MHTEIJIEKTYAJIBHOTO aHAIM3a
JTaHHBIX [DNEeKTpOHHBIA pecypc]| : yueOHoe mocobme / A. B.|https://e.lanbook.com/book/2
MakmranoB, A. E. XypaBneB. 2-e¢ wu3m., crep. CaHKT- 06711

IletepOypr: Jlaus, 2022. - 212 c¢. ISBN 978-5-8114-4493-9.

2. |KapabytoB, H. H. BBemenue B TEOpHIO DKCIIEpUMEHTa B
HCCIICIOBAaHUKM CHCTEM [JDJIEKTpOHHBIN pecypc]| : yueOnoe| https://e.lanbook.com/book/2
nocobue s By30B / Kapabyro H. H. Cankrt-IletepOypr: 76650

Jlanp, 2023. - 168 c. ISBN 978-5-507-44900-2.




Makmrasos, A. B. bompmme panneie. Big Data
[DnmexTpoHHEIH pecypce] : yueOHUK i By30B / MakmiaHoB A.
B.,KypasneB A. E.,Temasikape JI. H.; XKypasner A. E.,
Temasikaps JI. H. 3-e usn., crep. Cankr-IlerepOypr: Jlans,
2023. - 188 c. ISBN 978-5-507-46866-9.

https://e.lanbook.com/book/3
22664

bapckuii, A.b. Jlornueckue HeHpOHHBIE CeTU [ DNEKTPOHHBIN
pecypc] / bapckuii A. b. 2-e u3a. Mocksa: UHTYUT, 2016. -
492 c. ISBN 978-5-94774-646-4.

https://e.lanbook.com/book/1
00630

PomanoB, II. C. CucreMbl MCKYCCTBEHHOI'O HHTEJUIEKTA.
MopenupoBanue HepoHHbIX cereil B cucteme MATLAB.
JlaGopaTopHBI  TIPAaKTUKYyM [DJIEKTPOHHBIH pecypc|
yuebHoe mocobue nns By30B / Pomanos II. C.,PomanoBa U.
I1.; Pomanoga U. I1. 4-e uzn., crep. Cankr-IlerepOypr: Jlaus,
2024. - 140 c. ISBN 978-5-507-47377-9.

https://e.lanbook.com/book/3
64964

PocToBl1ies, B. C. HckyccTBeHHbIE HEHPOHHBIE CETH
[DnmexkTpoHHEI pecypc] : yueOHuk i By30B / PoctoBueB B.

https://e.lanbook.com/book/3

C. 4-e uzn., crep. Cankr-IlerepOypr: Jlans, 2024. - 216 c. 64517
ISBN 978-5-507-46446-3.
6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE o0ecrieueHue
NeNe | Aynurtopun s ipose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 427 (1) Moobunbhblii  Tenedpon  Samsung|Microsoft Windows
Galaxy A7 (2), Mobunbnblil TenedoH|Enterprise, CrpaBounas
Samsung Galaxy S9+ (2), HoyrOyk|mpaBoBas cucreMa
Apple MacBook Prol3 with Retina|"Koucynpranr  Ilmroc",
display and Touch Bar Mid2017 (1),|Microsoft Office
[Mnanmer Apple iPad 2018 (1),|Standard, Arent Dr.Web,
[Ipoexrop mynerumenuiinbiii Hitachi|KomrmiexkT I'APAHT-
CP- RX94 (1), Cmaprdpon APPLE|Macrep, Microsoft
iPhone 8 Plus 64 Gb,MQ8L2RU/A,|Access, Microsoft Visio
cepeiii (1), Cmaprdon APPLE iPhone|Professional,  Microsoft
X 64 Gb,MQAD2RU/A,|Project Professional,
cepeOpHCThIi (1), HInem|Microsoft Visual Studio
BuptyainbHoi peanbHoctd HTC Vive|Enterprise, Kommiekt 10
(2), Kommnekr yuebnoit mebenu (1)  [anms pemieHUS OCHOBHBIX
M0JIb30BATEIIHCKHX 33134
2. 521 (1) Komrnekt yuebnoit mebemnn (1) Microsoft Windows
Enterprise, CrpaBouHas
mpaBoOBas cucreMa
"KoHcynbTaHT [Tmroc”,
Microsoft Office
Standard, Arent Dr.Web,
Kommnekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,




Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3a1a4

522 ()

Amnamuzarop croektpa NS-30A (1),
Antenna M102 B kommul. ¢ kabenem
BY TNCm-SMAm (1), brnok nutanus
nabopat. HY 3003 D-3 (1), Bueuinnit
HDD WD 2TB 3.0, 3.5"USB (1),
Buemnnit nakomnutens 1 Seagate
Original USB 3.0 4 Tb (1), Buemnwuit
HAKOIIUTEIb ¢uemka USB
TRANSCEND Jetflash 780 64 Gb (1),
['urabutHbII yIpaBIsieMbII
KomMmyTtarop Ha 16 moptoB (1),
Wsmepurens CN  -801 HP (1),
Konaummonep AEG ACS-09HR (1),
MHuoro(dyHKIIMOHAIbHBIN

HU3MEPHUTEIIbHBIN npudop (1),
Mounutop 20 "Beng FP 202W (2),
Mounutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 Jlazepnslii
Canon i-Sensys MF226 (1), Habop
BY nepexognukos (1), Hoytoyk Dell
Latitude E6520 Intel Core 15
Processor 2520M 15,6" (2), HoyrOyk
TOSHIBA Satellite L655-1H2-RU
(1), Masnpuas cranuus AOYUE 968
(1), TIlepexmrouatens ZX80-DR230
(1), IlepconanbHblii KOMIBIOTED 3
Atlant A2X4/4G(3)/512Mb/monuTop
IIlyama 2209/3Y (1), IIK RAMEC

GALE LCD LG 23"Intel i5
4590/MSI B85M-
E45/2x4ADDR3/GT740

2Gb/500Gb/knaB (28),

[Tpeobpazosarens SP-200-24-AC-DC
B Koxkyxe 199x99x50mm (1), IIpuemo-
nepeaaronas IPOrPaMMHO-
KoH(pUrypupyemasi paauorargopma
G32 (1), Ipunarep Canon LBP 2900
na3epublii ¢ kabemem (1), IIpoexTop
mynbpTuMenuitaeiid Hitachi CP-EX250
(1), Ilpoexkrtop MynIbTUMEINUNHHBIN
Hitachi CP-EX251N (1), Cuct. 610K
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Gb/DVD-
RW/kn+MbIIb+KOBpUK (1),
Cucrem.6moxk CPU Intel Core 17-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +xkinas, (1),

Microsoft Windows
Enterprise, CnpaBounas
npaBoBast cucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areat Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJI1 pCHICHUS OCHOBHBIX
II0JIb30BAaTCIbBCKHUX 3a1a4




Cranok cBepawibHbIi 350 BT (1),
YHuBepcanbHas NpuéMo-nepeaaromas
wiarpopmMa  JUISI  TPOCKTUPOBAHUS
CBY-cucrem KOMILL.ME (1),
Yeumurens LZY-22 (1), Ycwnurens
ZHL-3A-S (1), KommuekTr yuyebHOI
mebenn (1)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL ®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOTO MaTepuasia (00beM 3HAHWH, IITyOuHA YCBOEHHUS ), MPETYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE WH3jaratb MaTepuayl (YETKOCTh, T'PAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHHH.

Ixamnma OLCHUBAHUIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kputepun orieHnBaHus
3JIEMEHTOB OLIEHUBAHUS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics HMeeT 3HAaHUS OCHOBHOIO MaTrepuana,|3adyTeHo
YPOBEHBb IPOSABIIAET YMEHHE JIOTMYHO €ro H3jaraTtb, HO MOXET
A0IYCKaTb HETOYHOCTH B HN3JI0KECHUHU marcpualia,
HE/JI0CTaTOYHO MpaBUiIbHbIE (HOPMYITUPOBKH, HCIBITHIBAET
3aTPYAHCHUS B BBIITOJIHCHUU ITPAKTUYCCKUX SaI[aHI/Iﬁ

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JMCLHUILIMHBI
(MOmyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTHUU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCUMIUIMHBL. IlOpsAmOK COCTaBIEHHS TEXHOJIOIMYECKOM KapThl U
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHUBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIIEHHBIX Ha OCBOCHHE 3HAHWUW, YMEHHH, HAaBBIKOB W/ WM ONbITAa JEATEIbHOCTH, IO
HaKOIMHUTEILHON cHucTeMe B Oayuiax ycTaHaBlMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHUid U3 0a3bl (QOHJA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.
TECT

1. McKyccTBeHHble HelpoHHble ceTn (MHC) — mozenn malumHHOro obyyeHus, ncnonbaytowme
KOMBMHauMM pacnpeeneHHbIX NPOCTbIX onepauuii, 3aBUCALLMX OT 0by4yaembIx MapaMeTpoB, ANA
06paboTKM BXxoAHbIX AaHHbIX. Kakoro Buaa MHC He cywectByeT?

PeKyppeHTHble




HauBHble (NpaBubHbIN OTBET)
MmnynbcHble

MpoTnBobopcTaytoLLME

2. Y malwmnHHOro obyyeHuns ectb psag 3aaad. Kak HasbiBaeTca Ta, YTO Hanpas/ieHa Ha NpeacKasaHue
3HaYeHMsA TON NN MHOWN HEMpPEepbIBHOW YNC/IOBOM BENNYUHbI 418 BXOAHbIX AAaHHbIX?

Perpeccus (npaBuabHbIN OTBET)
Knactepusauus
MepeobyyeHune

Knaccuoumkaumsa

3. HelipoceTn xopoLo npoAsasatoT ceba He TO/IbKO B paCno3HAaBaHUK, HO U B reHepaLmn n3obpaxkeHunin. Ho
KOE C YeM Y HUX BCe-TaKM BO3HMKaAOT npobaembl. C YemM MMEHHO?

dopma (NpaBUAbHbIN OTBET)
Fny6buHa, KoNNMYecTBO NUKcenen
TeKcTypbl

LiseT

4. Ocobbix ycnexos HeMpoceTn JocTuriv B paboTe ¢ n306parkeHnaAMM. Ho YTo M3 3TOro HeMpoceTn He
MOTyT caenatb?

[loragatbes, YTO Bbl HApUCOBaNU
MnacTuyeckyto KoOppPEKLMIO NLA (NPaBUIbHbIV OTBET)
OmonaxkuBaTtb U cOCTapmBaTb LA Ha doTorpadumax

CtnnunsoBsathb Balwy poTorpaduto nog paboTy MMMNPECCUOHMCTA

5. KTo co3pan nepByto MoAeb MCKYCCTBEHHbIX HEMPOHHbIX ceTein?
®psHK Po3eHbnaTT

Oasug WN. Pymenbxapt, K. E. XMHTOH 1 PoHanbg XK. Bunbamc

AH JlekyH

Mak-Kannok u MutTc (npaBuabHbIlA OTBET)

6. Kakolt 13 BMAOB MalLUMHHOIO 06y4eHMA OCHOBbLIBAETCA Ha B3aMMOAeNCTBMMU 0byyaemoli CMCTEMbI CO
cpepoin?

ObyuyeHue c NnogKpenneHnem (NpaBuabHbIA OTBET)



ObyuyeHue 6e3 yuntens
InybuHHoe obyyeHune

ObyuyeHue ¢ yuntenem

7. Koraa roBopAT 0 HEMPOHHbIX CETAX U MALUMHHOM 00YyYeHMM, YacTo YNOMMHAIOT 3aKoH Mypa. B uem ero
CyTb?

Ec/nv BCe cnoBa A3blKa UAW AJAMHHOIO TEKCTa YNoPAA0YMTb MO Y6bIBaHWMIO YaCTOTbl MX UCMO/Ib30BaHUSA, TO
YacToTa N-TO C/I0BA B TAKOM CMMCKE OKaXKeTcs NpubansnTesibHO 06paTHO NPONOPLMOHANbHON ero
NopsAKOBOMY HOMEPY N

He cnepyet MHOXUTb cyllee 6e3 He0bX0AMMOCTH
20 % ycunuii gatot 80 % pesynbTaTa, a ocTanbHble 80 % yeununit — nnwb 20 % pesynbTaTa

Kaskpooe cneaytollee nokosieHne KoMnboTepos paboTaeT B 2,5 pasa 6bicTpee (NpaBusibHbIN OTBET)

8. B KaKu1e Urpbl HeMPOCeTb eLle He Hayymaacb 06bIrpPbIBaTh YENOBEKA?
«Mapuno»

Bpua (NpaBuAbHbIN OTBET)

lo

LaxmaTbl

9. [lonycTnm, HaM HYXXHO paccymTaTb HeobxoaMMble NapameTpbl AN CO34aHUA 06LWNBKM camoneTa. Kakas
13 obnacrelrt MalMHHOIO 0by4eHMa Ham B 3TOM NPUroauTcs?

KomnbloTepHoe 3peHune
ObyyeHue paHKNPOBaHUIO
NaTteHTHaa mopenb

MpeackasaTenibHOe MOAENNpPOoBaHME (NPaBUIbHbIN OTBET)

10. Kakas McKyccTBeHHan HEMPOHHasA ceTb NpeasioxKeHHa AHom JlekyHom B 1988 roay v HaueneHHa Ha
adpdeKTMBHOE pacno3HaBaHMe N306parKeHUIN?

MpocTas HeMpOHHaA ceTb
HeipoHHan ceTb [KopaaHa
PeKyppeHTHaa HelMpoHHanA ceTb

CBepToYHan HelMpoHHanA ceTb (MPaBuU/bHbIN OTBET)

MaKcnMmanbHoe Konn4ecTso 6annos, KOTOpPOE MOXET Ha6paTb MCI'IbITyeMbIﬁ, COOTBETCTBYET CyMMapHOMY



KO/In4ecTBy BEPHbIX BApPUAHTOB B Bbl6paHHbIX BOMpoOcCax. Ha6paHHoe KonumyectBo 6annos COOTBETCTBYET
Ko/in4yecrtesy npasuibHO BbI6paHHbIX BAapnaHTOB. KpMTepMEM OUEHKN ABNAETCA NPOUEHT NpaBUJ/IbHbIX
OTBETOB:

60% <= [Topozosbili ypogeHb < 75%,
75% <= [podsuHymboili yposeHb < 90%,

90% <= BoicoKuli yposeHs.

HepequL BOITPOCOB IJI IMTPOBCACHUA HpOMC)KYTOqHOfI aTTcCTallun

BOI'IpOCbI K 3ayemy

1. 3afayvya MalwmrHHoro obyyeHus: obLwan NoCTaHOBKA, TUNbI 3a4ay.
2. MpeacTaBneHne 06bEKTOB B MALUMHHOM 0BYy4YEHUN.

3. JlnHeliHble MoZeNn B 3a4a4ax perpeccum.

4, MeTog, rpagueHTHOro Cnycka: 0ObIYHbINM, CTOXaCTUYECKUIA.
5. JNInHenHble Mogenn B 3aga4ax Knaccupuraumm.

6. ®yHKLMM NOTepb B 3a4a4ax Knaccubukaumu.

7. HenoobyyeHune 1 nepeobyyeHne mogenen.

8. Perynapusauma.

9. OueHKa KayecTBa a/iIropUTMOB, CPaBHEHWE MOLENEN.

10. MeTpU1KM KauecTBa B 3aJa4ax perpeccuu.

11. MeTpuKM KauecTBa Knaccudukaumm.

12. O6begMHeHME TOYHOCTM U NOAHOTDI.

13. KayecTBO OLEHOK NPMHAANEKHOCTU Kaaccy.

14. MepuenTpoH PoseHbaTTa: Mogeb, anroputm obyyeHums.

15. HelpoHHble ceTh: 06LWwnit BMA, anroputm obyyeHunsa ¢ o6paTHbIM PacnpoCcTpaHeHNEeM OLINOKM.



