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PaGouas mporpamma muciuiUMHBl «MammuHHOe 00y4deHHe» AT O00y4aromMXcs IO
Harnpasienuio moarotoBku 09.04.01 MupopmaTika U BEIYUCIUTENBHAS TEXHUKA, MArHCTEPCKUX
mporpamm (IIpodunes moarotoBku: MuHpopMaTHka W BEMHUCIUTENbHAs TEXHHKA, TE€XHOJIOTHM
HCKYCCTBEHHOT'O HHTEJICKTAa), COCTaBJIeHAa Ha OCHOBaHUMU DenepanbHOrO rocyAapcTBEHHOTO
00pa3oBaTeILHOTO CTaHJApTa BBICHIET0 OOpPa30BaHUS — MarucTparypa IO HalpaBICHHIO
noarotoBku 09.04.01 Mudopmarrka U BBHIUMCIUTENbHAS TEXHUKA, YTBEPKACHHOIO IPHUKA30M
MumnwncrepcrBa 00pa3oBanus U Hayku Poccuiickoit Oenepanuu ot 19 centsaops 2017 r. Ne 918 (¢
u3M. U joim.), [lopsaka opraHW3allyd W OCYIIECTBIECHUS 00pa30BaTEIbHOM IEATENLHOCTH II0
0o0pasoBaTenbHBIM [IPOrPaMMaM  BBICIIET0 00pa3oBaHUS — TIporpaMMmaM OakanaBpHara,
mporpaMMaM  CIEIHATUTETa, MporpaMMaM MAarucTparypbl, YTBEPXKICHHOIO IIPHKA30M
MunucTepCTBa HAYKH B BRICIIEro oOpasosanus Poccuiickoit @eneparyu ot 06 anpend 2021 r. Ne

245 (c W3M. W JOM.), B COOTBETCTBHH C Y4EOHBIM IUIAHOM, YTBEP)KACHHBIM YYEHBIM COBETOM
OI'BOY BO «Jloul'V» misg nabopa 2024 roaa.
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TIOTIEHT Kadeaphl KOMITBIOTEPHBIX TEXHOJIOTHI, % T.B. Epmonenko
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1. OBJACTBH IPUMEHEHUA U MECTO JUCIIMIIJIMHBI B YYEBHOM
ITPOLECCE

VYyeOnas nucuuiuinHa «MammHHoe oOydeHHe» OTHOCHTCS K BapuUaTHUBHOW yacTH OJioka
«luctumumHbl (MOTYIN)» U COCTOUT M3 JBYX COJAEPIKATEIbHBIX Moaylei: Moaynb 1 — «Metomsl
KJIaccu(puKauu U perpeccun», MOaysb 2 — «AHcaMOiu pemaronux npasui. Kpurepun Beibopa
MoOJIeJIe U METOJIbI OTOOPA MIPU3HAKOBY.

JlucuuniuHa peaau3yercs Ha PU3NKO-TeEXHUYEeCKOM (pakynbTeTe Kadeapoit KOMIBIOTEPHBIX
TEXHOJIOTHM.

OTOT Kypc OmupaeTrcs Ha MaTeMaTHYeCKyl IOATOTOBKY CTYAEHTOB, IMOJYYEHHYIO MpHU
W3YYCHUU IUCIUIUIMH OakanaBpuara: «Maremarukay, «Teopus BEpOSTHOCTH, MaTeMaTHUYecKas
CTaTHCTHUKa», «Maremarnyeckassi Joruka», «CoBpeMeHHble HH(POPMAIIMOHHBIE CHCTEMBI U
TEXHOJIOTUM», HA 3HAHUS TEXHOJOTHH pPa3pabOTKH COBPEMEHHOTO MPOrpaMMHOTO OO0ECTECUCHHS,
MOJIy4YEHHBIE MPU U3yYEHUU JAUCUUIUINH OakanaBpuara: « TexHomoruu pa3paboTKH MPOrpaMMHOIO
obecnieueHuss» «OOBEKTHO-OPUECHTHPOBAHHOE TPOTPAMMHUPOBAHUE», a TaKXKEe Ha 3HAHUSA
TEXHOJIOTUIl MCKYCCTBEHHOTO HWHTEIJIEKTA, IMOJYYEHHBIE B PE3yJbTaTe OCBOCHMS TUCIUILIMHBI
MarucTparypbl « [e€XHOIOTUN W3JICUCHHs 3HAHUI, 3aKJIaapBacT PyHIAMEHT HAYYHO-TIPUKIIATHOM
MOJATOTOBKU OYIyIIUX HccienoBaTesiel B 00JacTi HHKEHEPUN 3HaHUH.

[TonydeHHblE 3HAHWUSA WCIONB3YIOTCS  CTYJASHTAMH TPH  M3YYEHUU  JTUCIUILIAHBI
«Pacrio3HaBaHue peun», a Takke BO BpEMs BBINOJIHEHHUS Hay4YHO-HCCIIEJI0BATENbCKOW paboOThl U
[P HAITMCAHUM MAarucCTePCKON AUCCEePTAIIHH.

2. CTPYKTYPA JUCHHUIIJINHBI

Xapakmepucmuka y4edonoi Oucyuniunbl

HamnpaBieHnue noarotToBku 09.04.01 MadopmaTrika 1 BEIYUCIUTEIbHAS TEXHUKA

Marucrepckas nporpamMmma WupopmaTuka 1 BBIYMCIUTENIBbHAS TEXHUKA

IIporpamma nmoaroToBKu

aKaJieMHuecKasi MarucTparypa

Kpammduxarms

MarucTp

KonmnuecTBo copepxaTenbHbIX MOyJIEN

2

Jucnunnuza 6a30B0# / BApHAaTUBHON YacTH
00pa30BaTeNbHON MPOTPAMMBI

JUCHHUITIIIMHA BapI/IaTI/IBHOI\/'I qaCTu

DOopMBbI KOHTPOJISI

1 MOAYIBHBIM KOHTPOJIb, 1 AK3aMEH

TMoxasarem ouyHas opma 3aouHas Gpopma
o0yJeHus o0yJeHus
KonnuecTBo 3aueTHBIX equHUI (KPEAUTOB) 4,5 4,5
I'ox moaroroBku 1 1
Cemectp 1 2
KonuuecTBo yacoB 162 162
- JTEKIIMOHHBIX 18 4
- IPAKTUYECKUX, CEMHHAPCKHUX
- TaOOPaTOPHBIX 36 6
- CaMOCTOSITEIHHON PabOTHI 108 152
B T.4. UHAMBHUAYAJIbHOE 3aJjaHHE

HenenprHOE KOJIMYECTBO YACOB, 10 10

B T.4. Ay AUTOPHBIX 3 1,2




3. OIIUCAHME JUCIIUIIJINHbI

Ieau u 3agaun

Ileny — QopMupoBaHHE y MAruCTpaHTOB 3HAHMN OCHOBHBIX MaTEMaTHUECKHUX METOIOB U
AJITOPUTMOB MAIIMHHOTO O0Y4YEeHNUS, Pa3BUTh MHTYUIIMIO JUIS JIy4IIEr0 MOHUMAHNS OCHOBHBIX UJIEH,
JeKalluX 3a 3TUMH METOAAaMH, IPHBHUTHh HABBIKK pabOTBHl C MPOrpaMMHBIM 00OecredeHUeM,
PeaTM3YIOIUM aJTOPUTMBI MAIIMHHOTO O0YYEHHS, 1 YMEHHE IPUMEHATH NOITYYCHHbIC 3HAHUS TPH
POCKTHUPOBAHUH M PEATTU3ALMH HHTEIUIEKTYaJIbHBIX HH(OPMAIIMOHHBIX CHCTEM.

3adauu — ocBoeHNE JTOTMYECKNX, METPUIECKUX M BEPOSITHOCTHBIX METOJIOB KIaCCH(PHUKALINH
U PErPECcCHH, aITOPUTMOB MTOCTPOSHHSI Pa3CIISIOUINX THIIEPINIOCKOCTEN U HelipoceTel, KpUuTeprueB
BBIOOpa Mojenei © MeTomoB O0TOOpa MPHU3HAKOB, METOAOB IOCTPOCHHS KOMIIO3UIMH
KJ1acCU(UKaTOPOB.

TpeboBaHus K pe3yibTaTaM O0CBOCHHS IMCUMILIAHBI:

[Tpouecc u3yueHus AUCUMIUTUHBI «MamuHHOE 00ydyeHHe» HampaBieH Ha (OpMHUpOBaHUE
AJIEMEHTOB cleayronmx kommereHmi B coorserctBuu ¢ ®I'OC BO PO, 'OC BO JIHP (mpoekr)
no HanpasieHuto noaroroBku 09.04.01 MudopmaTuka U BBIYMCIHTENbHAS TEXHUKA WU OCHOBHOM
npodecCHOHANBFHOM  00pa30BaTENIbHOM MPOTpaMMbl  BBICHIETO  OOpa30BaHHSI — HAMpPaBIICHUS
noarotoBku 09.04.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA:

Oowenpogpeccuonanvnovie komnemenyuu (OIIK):

CriocobeH pa3pabaThiBaTh OPUTHHAIBHBIE aJITOPUTMBI M IIPOTPaMMHBIE CPEACTBA, B
OIIK-2 | ToM 4YHucIe ¢ UCMOIB30BAaHHEM COBPEMEHHBIX HHTEIICKTYAIBHBIX TEXHOJIOTHH, IS
perieHus npodeccruoHalbHbBIX 3a/1a4.

NHaukaTopbl JOCTHKEHMSI KOMIIETEHIUH W pe3yabTarbl 00ydenusi. JlocTmxeHue
KOMIIETCHIIM OLICHMBAETCS HA OCHOBE CJIEAYIOIIUX HWHJIUKATOPOB M COOTBETCTBYIOIIMX WM
pPe3yJIbTaTOB O0yUYEHUSI:

Oo6menpodgeccno
HAJIbHbIE Nuaukaropsbl Pe3yabTaTnl 00yyeHus
KOMINeTeHIUH
3HaeT BO3MOKHOCTH alITOPUTMOB MAITHHHOTO
OIIK-2.1. 00y4YeHUs U CIIOCOOBI MX IPUMEHEHUS JJIsI
3HATh: COBPEMEHHBIE pelIeHns MPaKTUYEeCKUX 3a/1a4 yIpaBIeHUs U
MHPOPMAITHOHHO- pacro3HaBaHusi 00pa3oB.
OIIK-2. CrocobeH | koMMyHHKALMOHHBIC U 3HaeT JIOruuecKue, METpUYECKue 1
paspabarhIBaTh HHTEITEKTYATbHbIE g:}r)gggé{;;THHe METO/JIbI KJ1accuuKaIu u
ﬁfggﬁfﬁ?ﬁe :If;}TIOHOMH’ 3HAeT OCHOBHbIC IIOHATHS, CBA3AHHBIC C
PYMCHTAJILHBIC HEWPOCETEBBIM TEXHOJIOTHSIMH K TOCTPOCHUIO
HIPOrpaMMHBIC CpeJibl, IPOrPaMMHO- MHTEJJIEKTYa bHBIX CUCTEM.
CpeACTBa, B TOM TEXHUYECKHE TUIaTGOPMBI | 3HAET KOMITO3UIIMU KIacCU(UKATOPOB,
YHCIIE C JUISL PILICHHUS MeTO/bl OyCTUHTA. _
HCITOJIb30BAHUEM podeCCHOHANIBHBIX 3a1a4 g?gg;;ﬁg;i%gﬁofﬁ(’pa MOZCIICH K METOIBI
;?{igiﬁzzf;;inHX OIIK-2.2. YMeeT BBIIONHATE IPAMOTHYIO IIOCTAHOBKY
TeXHONOTHH, 11 VMeTh: 06OCHOBBIBATE 3a]a4, BO3HUKAIOIINUX B MPAKTUYECKOM
BBIGOP COBPEMEHHBIX JEeSTENIbHOCTH, JUISl UX PEIICHUS C TOMOIIIbIO
peHicHu:A (hOPMAIIHOHHO- METOJ/I0B MAIIMHHOT'O 00YYCHHUSI.
npodeccuoHaNbHbBIX II;ISMMP 1 YMeeT 000CHOBATh MPUMEHEHHUE TOTO WU
3amad. YHHKALHOHHDIX 1 WHOTO aJTOPUTMA MAIIMHHOTO O0yUYeHUS ISt
MHTCIICKTYaIIbHBIX CLICHHS] KOHKPETHOM 3a/1a4H.
TEXHOJIOT U L P 5
’ YMeeT mpoBOIUTE aHAIIN3 PabOTHI METOIOB
paspabarhBath MAIIMHHOTO 00yYEeHHs C BBIABIECHUEM HX
OpHI'HHAJIbHBIC CHUJIBHBIX U CIa0BIX CTOPOH.




IIPOrPaMMHBIE CPEACTBA | YMEET aHAJIM3UPOBATh PE3yJIbTaThl 00yUCHUS

JUISL PELIeHUs QJITOPUTMa MALIMHHOTO 00y4eHus, peyiaraThb
po(eCcCHOHATIBHBIX 3a/1ay |[IyTH IOBBIIIEHHS €10 TOYHOCTH.

OIIK-2.3.

Bnaners: HaBEIKaMU

pa3paboTku Bnaneet HaBbikamu paboOTHI ¢

OPUTHMHAJIBHBIX MHCTPYMEHTAJIBHBIMU CPEJICTBAMH 1

IPOrPaMMHBIX CPEJICTB, B |TEXHOJOTHSAMHU PaOOTHl MAIIMHHOTO O0YYEHHSI.
TOM 4YHCJIE C

UCTIOJIb30BaHUEM
COBPEMEHHBIX
UH(POPMALIMOHHO-

Brnaneer HaBbIKaMM TOCTPOCHHUS
KOMMYHUKAIIHOHHBIX U1

MHTEIJICKTYaJIbHBIX CHCTEM Ha OCHOBE
MHTEJUICKTYaJIbHBIX

" HEUPOCETEN.
TEXHOJIOTHUH, sl peIIeHUs

po(hecCHOHANBHBIX 3a71a4

B pe3yabrare uzydyenusi y4eOHOM QM CHUIIMHBI CTYAEHT 0JIKEH
3namop:

- IMOCTaHOBKY OCHOBHBLIX 3aJa4 MallIMHHOI'O O6y‘leHI/Iﬂ;

—  BO3MOXKHOCTH aJTOPUTMOB MAIIMHHOTO OOY4YEHHMS W CIOCOOBI MX MPUMEHEHHUS IS
peleHus MPaKTHUECKUX 3aj1ayu YIPaBICHHS U PaCIIO3HABAHUS 00pa30B;

—  JIOTHYECKHE, METPUYECKHE M BEPOSATHOCTHBIC METO/IbI KJIACCH(DHUKAIINN U PETPECCUH;
—  OCHOBHBIE MOHATHS U MPUHIMIIBI paO0OTHI HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

—  KOMIIO3UILIMH KJIACCU(PHUKATOPOB, METOIbI OYCTHHTA;

—  KpUTEpHUH BBIOOpa MOjIeNIel U METO/Ibl 0TOOpa MPU3HAKOB;

Ymemes:

— BBIIOJHATHL T'PaMOTHYKO IIOCTAaHOBKY  3ajady, BO3HHKAKOIIUX B HpaKTquCKOﬁ
ACATCIIbHOCTH, IUIA UX PCIICHUA C TIOMOIIBI0 METOA0B MAIIIMHHOT'O 06yquI/1;1;

— 000CHOBAaTh IMNPUMEHCHUEC TOI'0 HJIIM HWHOIo ajJroputMa MallWuHHOI'O O6y‘leHI/I$I JIA
PCIICHUA KOHerTHOﬁ 3aga4u,

— TPOBOJHUTH aHAIU3 PaOOTHI METOJOB MAITMHHOTO OOYYEHUS C BBISIBICHUEM WX CHIIBHBIX
U c1abbIX CTOPOH;

—  aHAJIM3UPOBATh PE3yJIbTaThl OOyUYEHHS AJrOpUTMA MAIIMHHOTO OOydeHUs, MpeiJiaraTh
IIyTH MOBBIIEHUS €r0 TOYHOCTH;

— TPOrpaMMHO PEaJTH30BHIBATH AJITOPUTMBI MALTMHHOTO 00Y4EHUS;
Braoemou:

—  0a30BBIM HHCTPYMEHTAPUEM MAITUHHOTO OOYUYCHHUS;
—  HaBBIKaMU MOCTPOCHUS PA3IMYHOTO POJia KIACCH(PUKATOPOB.

4. CopepxaHue TUCHHUILVINHBI U GOPMBI OPraHU3alMM y4eOHOI0 mpouecca

IHopsaakoBbIii HOMEP U TeMa Kparkoe cogep:kanue TeMbl

1 2

Cooeporcamenvuwtit modyp 1.
MeToabl KiIaccupuKAUM U perpeccun




Tema 1.
OCHOBHEBIE TOHATHUSA U

[IPUMEPBI ITPUKIIAHBIX 33/1a4.

ITocranoBka 3amad oOy4yeHus no mnpereneHTam. OOBEKTH H
npu3Haku. Tunbl mkan. Tunbel 3agay. OCHOBHBIE TOHATHS:
MOJIENIb  aJiTOPUTMOB, METOJ OO0y4eHus, (PyHKIUS MOTEph U
byHKIIMOHAT KayecTBa, MPUHIIMIL MUHUMU3ALNN
OMIIUPUYECKOTO  PHUCKA, oboOmarorast CIOCOOHOCT®,
CKOJIB3AIIHI KOHTPOJIb.

2

Tema 2.
MeTo1bI KiTacCuUKAIIMA 1
perpeccum.

MeTpuyeckue ¥ JIOTUYECKHE METOMAbl KilaccuUKaluu U
perpeccuu: MeTOJ JTATOHHBIX 00pa3oB, METOMA ONIMKANIINX
coceneit KNN u ero 0600menust; moaoop yucia k mo Kpurepuro
CKOJIB3SIIETr0  KOHTPOJS;  JIOTMYECKas  3aKOHOMEPHOCTb;
napaMeTpruecKue ceMelcTBa 3aKOHOMEPHOCTEH; mepeOopHbIe
QITOPUTMBI CHHTE3a KOHBIOHKIMI; pelIaroliee 1epeBo; BHIBOJ
KPUTEPUEB BETBIICHMS; SHTPONUUHBIA KPUTEPUU, KPUTEPUH
JxuHu. JIuneniHbIi KJaccuukarop: pasaensromas
MOBEPXHOCTh; METOJ peHIaloMUX (QYHKIUHA U  OMNOPHBIX
BEKTOpOB; JIMHEHHBIE MOJIENM perpeccuu M Kiaccudukanuu;
METO]I HAaMMEHBIIUX KBaJpPaTOB; MOJIMHOMHUAIbHAS PETPECCHUs.
BaiiecoBckas Teopusi KiacCU(pUKAIMKM: HAUBHBIN OallecOBCKUI
KJIacCU(pUKaTOp; HemapaMeTpuyeckue U MapaMeTpuyecKue
METO/bI OIICHWBAaHUS IUIOTHOCTH; cMecH. HeilpoHHble ceru:
MOJIeNIb OMOJIOTHYECKOTO HEHpoHa; (QYHKIUU aKTHUBAIIWH;
QITOPUTM OOpPATHOTO PacIpOCTPaHEHHs OLUIMOOK; CBEPTOUHBIC
CETH, PEKYPPEHTHBIE CETH.
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Tema 3.
[TporuHo3upoBaHre BpEeMEHHBIX

PAIOB.

3agaya MPOTHO3UPOBAHUSA BPEMEHHBIX pAnoB. [Ipumepsl
NPWIOKEHUN. ODKCIIOHEHLMAIbHOE  CKOJIB3SIIEE  CpeaHee.
AnanTuBHasT ~ aBTOPETPECCHOHHAs  MOAENb.  AJanTHUBHAS
CCJICKTHUBHAs MOACJIb. A,Z[aHTI/IBHaH KOMITO3UIIA MO,Z[G.HGI\/'I.

AHcaM0JIM pelIalIyX NPpaBu

Cooeprcamenvhulit MoOyns 2.
J. Kpurepun Bpidopa Mopeseii 1 MeTOabl 0TOOPA NPU3HAKOB

Tema 4.
JInHEeWHBIC KOMITO3HUIINH,
OyCTHHT.

OcCHOBHBIE TOHSATHS: 0a30BBIA ANTOPUTM (QJITOPUTMHUUCCKHI
orepaTop), KOppeKTHpymomas omnepanus. B3pemeHHoe
rosocoBanue. Anroputm AdaBoost. OkcnoHeHIMaNbHASA
anmpokcuManusi moporoBoit  ¢yHkmuu noteps. IIpormece
MOCJIEIOBATEILHOTO O0y4YeHHS 0a30BBIX alrOPUTMOB. Teopema
0 cxonuMmocTH Oyctunra. ba3oBble anroputmsl B OyCTHHTE.
AnroputMm AnyBoost. Anroputm ComBoost.

Tema 5.
Kputepun Bribopa mozeneit u
METO/IbI 0TOOpa MPU3HAKOB.

BHyTpeHHME UM BHEIIHME  KPUTEpUU.  OMIHMPUYECKHE,
CTAaTUCTHYECKUE M aHaauTH4Yeckue Kkputepuu. CI0XHOCTb
3agaun  orOopa mpusHakoB. [lomublii mepebop. Mertox
nobaBiieHUs] M yAajeHus, marosas perpeccus. llouck B
ryOuHy, MeTOoJ] BeTBel MW TpaHHL. AHaIM3 TJIaBHBIX

KOMIIOHEHT U ()aKTOPHBIN aHaIH3.




TemaTH4eckui nJiaH

ConepxaresibHbI MOTYJIb 1
KosmnuecTBo yacos
QOunas popma o0OyueHust 3aouynas popma 00yyeHus
B T.U. B T.U.
= = = =
Ha3BaHust COIePKATENBLHBIX el g c_m: % o g % %
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Tema 1. OcHOBHBIE MOHATHUS
Y IPUMEPBI MPUKIIATHBIX 4 2 2 4 4
3azad.
Tema 2. Metonbl
KJ1acCU()MKALIMU U PETPECCHH. 40 | 4 12| 24 40 | 1 2 | 37
Tema 3. IIporuozupoBanue
BPEMEHHBIX PSIOB. 20 | 2 8| 10 20 2|18
Hmozo
no cooepiricamenbHomy 64 | 8 20| 36 64 | 1 4 | 59
Mmooy 1
ConepxareJbHbIH MOIYJIb 2
Tema 4. JIunerinpie 3 | 4 28 32 |1 31
KOMIIO3UILIUH, OYCTHHT.
Tema 5. Kputepuu BbiOOpa
MOJIeNIel U MEeTOABI 0TOOpa 30 | 2 8| 20 30 2 | 28
MIPU3HAKOB.
Hmozo
no cooepiricamenbHomy 62 | 6 8 | 48 62 | 1 2 | 59
MO0y 2
Bcezo uacos 126 | 14 28| 84 126 | 2 6 | 118

Kypc nucrummnel  «MamuHHOE OOydeHue» MpeaycMaTpuBaeT cienyrommue ¢GopmMbl
OpraHmM3anuu y4eOHoOro mpoiuecca:
— JIeKIIHH;
— MPaKTUYECKUE 3aHSATHUS;
— nmabopaTopHBIC 3aHATHUS,
— caMocCTosATeIbHas paboTa CTYICHTA.

[To ucTrouHMKY mepegauyu U BOCHPUATUS y4yeOHON MHGPOpPMAIMU HCIONb3YIOTCS CJIOBECHBIE
(mexuus, Oecena), HarasAHbIE (CIAWIBl, WIUTFOCTPAIlMU, KOJBI MPOTPaMM), MPAKTUIECKUE
(uccrnemoBaHus, yIpaKHEHHS, TA0OpaTOPHBIE PAOOTHI) METO/IBI.

[To xapakTepy MO3HABaTENbHON NEATEIBHOCTH CTYJIEHTOB HCHOIB3YIOTCS OOBSICHHUTEIHHO-
WUTIOCTPATUBHbBIE U PENIPOAYKTUBHBIE METO/IbI, MPOOJIEMHOE MpenoiaBaHre, YaCTUYHO-TTOMCKOBBIN
Y UCCJEeI0BATENbCKUN METO/IBI.

B 3aBucHMOCTH OT OCHOBHOM JUAAKTHUECKOH LI U 3a7a4 MCIOIb3YIOTCSI METOJIbI YCTHOTO
W3JTIOKEHUS 3HAHUMN, 3aKpeIUICHHe Y4eOHOTO MaTepuana, CaMOCTOSTEIbHONW paboThl CTYIEHTOB IO
OCMBICJICHHIO U YCBOCHHUIO HOBOT'O Marepuana, paboThl 10 MPUMEHEHHUIO 3HAHUI Ha MpPaKTUKE U
BbIpa0OTKE YMEHUI M HaBBIKOB, IPOBEPKU U OLICHKH 3HAHWH, YMEHUN M HAaBBIKOB.

Hcnonb3yloTes Cleyronme MeToIbl KOHTPOJIS:



— YCTHBIA KOHTPOJIb (IKCIIPECC-OMPOC Ha JICKITUSX );
— 3ammTa Ja0opaTopHbIX padoT;

— MOJyJIbHasl KOHTPOJIbHAs paboTa.

— HWTOTOBBIN KOHTPOJIb (3K3aMEHAIIMOHHBIE OUJIETHI).

5. METOAMYECKHME PEKOMEHJIALMU VIS TPOBEJAEHUWSA JIEKITMOHHBIX,
MPAKTUYECKHX U JIABOPATOPHBIX 3AHATUM

TeMBI JJeKIIMOHHLIX 3aHATHH

) Konuuecmeo
wn Ha3zeanue memoi 4aCOs
1 |OcHOBHBIEC MOHATHUS U IPUMEPHI IPUKIIAAHBIX 3a/1a4. 2
2 |MeTpudecKue U JJOTHIECKHEe METO/Ibl KJIacCU(DUKAIUN U PETPECCUH. 1
3 |IuneliHble U BEPOSTHOCTHBIE METOBI KIACCH(UKALIUU U PETPECCUH. 1
4 |MckyccTBEHHBIE HEPOHHBIE CETH. 2
5 |[[IporHo3upoBaHNE BPEMEHHBIX PSIIOB. 2
6 |Anropurmbr Adaboost, Anyboost. 2
7 |['omocoBaHwme MO OOJBIIMHCTBY M CTAPITUHCTBY. 2
8 |Ot6op uHpOPMATUBHBIX TPU3HAKOB. 1
9 |Cunte3 nHOOPMATUBHBIX MPU3HAKOB. 1

BCEI'O 14
Tembl J1a0OPATOPHBIX 3aHATHI
No Konuuecmeo
wn Ha3zeéanue memoi waCos
1 [locTpoeHne Monenu mnapHOW M MHOYKECTBEHHOW JIMHEWHOW perpeccuu 8
cpencTBamu sizbika R.
2 [[TocTpoeHne HaUBHOTO OAHECOBCKOTO KJIACCU(PHUKATOPA. 4
3 |AHanu3 BpeMEeHHBIX PSIOB CPEACTBAMU s3bIKa R. 8
4 AHaJIM3 JaHHBIX C MOMOULIBI0 METOJla TJIABHBIX KOMIIOHEHT CpeICTBaMU 8
s13bIKa R.
BCEI'O 28

6. MeroanuecKkue peKOMeHAAIUN M0 OPraHU3ANMU CAMOCTOATEIbHON PadoThl CTY/IEHTOB

CamocrosTenbHas paboTa CTyIEHTOB 10 Kypcy «ManimHHOe 00ydeHre» MpeaycMaTpHBACT:

— CHCTEMaTHYECKOE MOCEUICHNE JIEKIIMOHHBIX 3aHATHH, BEeIEHUE KOHCIIEKTA JIEKIIN;

— TIOBCETHEBHOE W3yYCHHE JICKIIMOHHOTO MaTephalla M COJACPKaHUS TEXHHUYECKOU
JUTEPATyphl, PEKOMEHIyEeMbI€ ATOH MPOrpaMMoi U pabounM y4eOHBIM ITIAHOM;

— J0OPOCOBECTHYIO TIOATOTOBKY K Ta0OPAaTOPHBIM M MTPAKTHUYECKUM 3aHATHUSIM,

— CBOEBPEMEHHOE U KayecTBEHHOE 0(hopMiIeHHE OTUYETOB IO Ja0OpaTOPHBIM paboTam.

— CaMOCTOATEIbHYIO Pa3pabOTKy aJITOPUTMOB U TEKCTOB MPOTPaMM JabOpaTOPHBIX padoT.



Opranusanusi CaMoCTOATEILHONH padoThI CTYJA€HTOB

No Konuuecmeo
Hazeanue memut
n/n uacoe

1 2 3

1 N3yuenne tembl: OOyuenue mo mpenencHtam. OOyueHue 06e€3 ydHTeIs. 9
[IpuMepsl IPaKTUYECKUX 3a1a4
3ydyeHnue Tembl: MeTpuueckre MeTOIbl KilacCU(UKALIMU U PETPECCUU.

B TOM yncie BOpocoB, HE OCBEIIAEMbIX Ha JICKIUX:

o [~ MeToz OKHa [Tap3eHa ¢ MOCTOAHHON M IEPEMEHHOM IUPUHON OKHA; 4
— HelapameTpuueckass — perpeccus.  JIOkanbHO — B3BEIICHHBIM  METOJ|
HAaUMEHBIINX KBAaJpaToB. SlaepHoe CriiaxxuBaHueE,

— pobacTHast HenapameTrpuueckas perpeccus. Anroputm LOWESS.

3 |H3ydenue Tembl: JIormueckre METOIbI KTacCU(DUKAIIMH U PETPECCUU. 4
[ToaroroBka k maboparopaoit padote Nel: V3yueHue BO3MOKHOCTEH SA3bIKa

4 [R s mocTpoeHUss MoOAENEW IMapHOW W MHOXECTBEHHOW JIMHEHHOM 4
[perpeccuu v MpoBEJICHUE UX aHAJIK3a.
3ydyenne TeMbl: BeposSTHOCTHBIE METOIbI KTacCU(DUKAIINH U PETPECCUU.

B ToM uucIiie BOIpOCOB, HE OCBEIIAEMBIX Ha JICKIIHAX:

— HEMapaMeTpPUUeCKoe  OLEHMBAaHUE  IUIOTHOCTH:  SiIEpHasl  OLICHKA
rmiotHocTu [lap3ena-Poszenbnarra.

— IapaMeTpUIecKoe OIICHUBAHUE MJIOTHOCTH: HOPMAaJIbHBIN

5 TUCKPUMUHAHTHBIN aHAN3; 6
— BBIOOp YKClia KOMIIOHEHTOB cMecHu. llomaroBasi crparerus. AnpuopHoOe
pacnpenenenue Jupuxie;

— CMECh MHOTOMEPHBIX HOpPMalbHBIX pacnpenencHuil. CeTb paguaibHBIX
0asucHpix (Qynkmuit (RBF) u npumenenne EM-anroputma mis  eé
HACTPOWKU;

— cpaBHeHUe RBF-cetn 1 SVM ¢ rayccoBCKuM s1poMm.

6 [ToaroToBka k mabopaTopHoi pabotre Ne2: H3ydenwe OaileCOBCKOTO 4

MOX0/1a K KIACCHU(PUKAIUH.

N3yuenue TeMbl: HelipoHHbIe ceTH.

B TOM yncie BOpocoB, HE OCBEIIAEMbIX Ha JICKIUX:
— OBICTpbIE METO/IbI CTOXaCTUYECKOTO IPaINEHTA,

7 |- MeToJbl OCTENEHHOTO YCIIOXKHEHHUSI CETH, ONTUMAJILHOE MPOPEKUBAHNE 6

HEUPOHHBIX CETEH;

— ¢ynkiun aktuBauuu ReLU u PReLU. IIpoGiema «mapanuyay CeTu.

— 00yueHHe peKyppeHTHBIX cereit: Backpropagation Through Time (BPTT).
N3ydenune teMbl: [Iporao3npoBaHue BpeMEHHBIX PSIIOB.

8 [B Tom umcne BOpocoB, HE OCBEIIAEMBIX HA JICKIUAX: 4
— MIPOrHO3MPOBAHUE BPEMEHHBIX PSJIOB € MOMOIIBIO peKyppeHTHOM cetrt LSTM

9 [ToaroToBka k naboparopHoi padote Ne3: M3ydeHnue BO3MOKHOCTEH sI3bIKa 2
R st nporuo3upoBanusi BpeMEHHBIX PSIIOB.

M3ydenue Tembl: AHCaMOIM MoJieNielt KI1acCu(pUKaTOPOB.
B ToM uucIiie BOIpOCOB, HE OCBEIAEMBIX Ha JIEKIIHAX:
— OSTTHUHT M METOJI CITYYaiHBIX MOAIMPOCTPAHCTB;
10 |- coyuaiineblii jec; 14

— IpaIUCHTHBIN OYCTHHT;
— anroput™ LogitBoost;

— CMECh aJITOPUTMOB.




1 2 3
3ydueHue TeMbl: MeTOIBI TOJIOCOBAHUSL.
11 |B Tom 4ncie BOmpOCoB, HE OCBEIIAEMBIX Ha JICKIIHSX: 14

— rpocToe rosiocoBanue: anroput™M ComBoost.

3yuenue tembl: Kpurepun BbiOOpa MOAETH.

B ToM umcIiie BOIpOCOB, HE OCBEIIAEMBIX Ha JICKIIHAX:
— KpUTEpPUN HEIIPOTUBOPEUUBOCTH MOJENIEH;

— KpUTEPUH peyJIIpU3alHy.

12

3ydenue tembl: OTOOp MHPOPMATUBHBIX IPU3HAKOB.
13 |B Tom uncie BOmpocoB, HE OCBEIIAEMBIX Ha JICKIIHASX: 8
— 0TOOp MPU3HAKOB METOJIOM CTOXACTUYECKOTO MIOMCKa.

[lonroroBka k mabopaTopHoil pabore Ned: V3ydyeHue Merona aHaIu3a

114 [rmaBHBIX KOMIIOHEHT. M3ydeHne BO3MOKHOCTEH si3plka R 17151 ipoBeneHus 4
aAHaJIN3a JaHHBIX C ITIOMOIIBIO aHaJIn3a I'JIaBHbIX KOMIIOHCHT.
BCEI'O 84

7. UHAWBUAYAJBHBIE 3ATAHUS
NunuBuayanbHbie 3a1aHUST HE TPETYCMOTPEHBI.
8. KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOMN ATTECTAIIUA

1. TIlpuBegute (GyHKIMOHAIBHYIO M BEPOSTHOCTHYIO TOCTAHOBKY 3a/Jadydl OOY4YEHHS IO
npeneaeHTam. Kakue TUIbl TPpU3HAKOB BbI 3HaeTE?

2. Yrto Takoe MOJeih aIrOpUTMOB U MeTo] o0ydeHusa? YUrto Takoe QyHKIHUS MOTEph U
dbyakunonan kadectBa? HazoBute Hanbomee ynorpedurenbapie (yHKIIUH TOTEPh.

3. Uem xapaxtepusyercsi oboOmaromias crnocodbHocts Mmeroma? Kakue smmmpuueckue
OLIEHKH 00001maromiei cnocoOHOCTH BB 3HaeTe?

4, MWznoxwute cyTh MeTOA Oymbkaiero cocena. Kakumu HemoctaTkaMu OH 001aaeT?

5. TlpuBemute anroput™m k Ommxaimux coceneil U ero MoauQUKAIUIO — K B3BEIIEHHBIX
Oommkaimx coceneil. Kakue HenoctaTky MpocTEeHIINX METPUUIECKUX aarOpuTMOB THIIa KNN?

6. Uro Takoe OTCTym OOBEKTa OTHOCHUTENIBHO anroputma? Ha kakue THUmbl JensTcs
0OBEKTHI B MOPSIKE YOBIBAHHS OTCTYyIA?

7. B uewm 3akmouaercs anroputM STOLP st oTOopa 3TanoHHbIX 00BEKTOB?

8. KakoBel kputepuum UH(POPMATUBHOCTH, MO3BOJIAIONIME HAa3bIBaTh  IMPEAUKATHI
3akoHOMepHOCTsIMU? [lpuBeauTe 3BPUCTUYECKOE, CTATUCTUYECKOE, DHTPOMUHHOE ONpeAcIeHUs
UH(POPMATUBHOCTH.

9. B dyewm 3akiouaeTcs OMHapU3aKs KOJIWYECTBECHHBIX MPU3HAKOB? B uem 3akirodaercs
pa3zOueHue nuanazoHa 3HaYeHUN mpu3HaKa Ha UH(QOpPMAaTUBHBIE 30HBI?

10. Kakue BbI 3HaeTe aIrOPUTMbI CHHTE3a KOHBIOHKITUI?

11. Yro Takoe pemawmue coucku? B yem 3akimioudaercs KaJHBIA QITOPUTM  UX
MOCTPOEHUS?

12. Kakue pa3HOBHUIHOCTH PEHIAIONTNX CIHUCKOB? B ueM 3akimrovaroTcs ux J0CTOMHCTBA?

13. Yro Takoe pemaromiue fepeBbsi? B ueM npeumyiecTBa METO1a IEPEBHEB PEILICHHI?

14. U3 kakux 3TamoB COCTOUT CUHTE3 PEIIAIOIIUX JIEPEBHEB?

15. Kakue kpuTepuu paciuiernjieHus Bbl 3HaeTe?

16. Ha3oBuTe OCHOBHBIE 3Talbl AITOPUTMA MOCTPOEHHs perraroniero aepesa ID3? B yem
€ro NMpPeuMyIecTBa U HeJOCTATKU?

17. B yem cyth anroputma CART?

18. B 4eM CyTh peAyKUUH peIaloniux AepeBbeB?



10

19. Yro Takoe pemaronias GyHKIHS U JUCKPUMUHAHTHASI TOBEPXHOCTH? Kakum CBOMCTBOM
o0J1ajaeT TUIIEPIIIOCKOCTb, TOCTpOoeHHast MeToioM SVM? 3auem B SVM ucnonb3yrores siapa?

20. Yrto Takoe perpeccusi? I[lpuBenure oOmmii Bua perpeccuoHHor moxenu. [IpuBemure
MOJIENb JMHEUHOW perpeccur. Kakue KpUTEpUM OIEHKM KadeCTBAa PErPECCHMOHHOW MOJIENIA BBI
3Haere?

21. MoryT 1M 3aBUCUMOCTH B PErpeCCMOHHOM MOJenu ObIThb HenuHeHHbIMH? B uem
3aKJII0YaeTcsl OOUIMI MOAXO ] MPU HAXO0XKACHUN ONTHUMAJIBHBIX OLICHOK [TapaMeTPOB PErpecCHOHHON
Mozenu?

22. V3noxuTe OOIIYIO HICI0 METO/1a TOTCHIINATBHBIX (DYHKIIUHA.

23. KaxkoBbI OCHOBHBIE 3TAlbl AJITOPUTMA METO/1a TOTEHIIUATBHBIX (DYHKITHI?

24. B uem cyth baliecoBckoro moaxo/ia Kk pacro3HaBaHUIO 00pa3oB?

25. Wznoxurte uaeo napaMeTpuuecKux METOI0B OIICHUBAHUS IJIOTHOCTH BEPOATHOCTEHA.

26. M3noxute uaew HemapaMeTpUYECKUX METOJIOB OLICHUBAHMS TUIOTHOCTH BEPOSATHOCTEH.
Yro Takoe cmecu?

27. OnumuTe MaTeMaTH4ecKylo Mozens HelipoHa. [lo kakum Qopmynam ompenenseTcs
¢ynkunonupoBanue Heiipona? KakoBbl orpaHuueHHss MoAenu Heipona? OnuiuTe MOIETH
MHOTOCJIOMHOTO epcentpoHa. UTo Takoe riry0okast HeWpoceTh?

28. UYro Takoe HelipoHHas ceTb Xomndunna? [IpuHuume! ee paboTsl U OTpaHUYCHHUS.

29. IlpuBenute anropuT™ 0OpPaTHOTO PACIPOCTPAHEHHUS OLTHOKH.

30. OmumuTe OOIIyI0 apXUTEKTYpy CBEPTOUYHBIX HeHpocerei. UTo Takoe IaByMepHas
cBEépTKa? 3aueM UCMOJIb3YIOT CJIOW MYJIMHTa B CBEPTOUYHBIX HEUPOHHBIX CETAX?

31. Kakue TeXHUKU CBEPTKU MPUMEHSIOTCA B CBEPTOYHBIX HEHPOHHBIX ceTsax? OObsiCHUTE
pa3HHULlY B TEPMUHAX «QUIBTPY» U «SAIPO».

32. Yrto Takoe pekyppeHTHbIe ceTu? ONUIInTe UX OOIIYI0 apXHTEKTypy. B Kakux 3amadax
OHM wucnoaw3ytorcsi? IlpuBenure cxemMy OIHOWCIOWHOM peKyppeHTHOH cetu. Uto oTimuano
PEKYPPEHTHYIO CeTh DJIMaHa OT NPEAbLAYIINX KOHIEINN peKypPEHTHBIX ceTeit?

33. Kakossl ocobennoctu apxutrektypel LSTM-cetu? B uem npeumymectso LSTM-cetn?
Uro mnoHumaercs mox oOydeHueM Heupocetn? Ha3oBuTe OCHOBHBIE TIpaBWiIa OOYYCHHS
HEHUPOCETEH.

34. TlpuBenute anroput™ o0ydeHHUs METogaMu Xe00a.

35. B uem 3axmrouaetcst mpuHIUn padboTel cetu KoxoHeHa.

36. Yro takoe BpemeHHOM psaa? KakoBel ero cocrasisitoniue? Moaenb BpeMEHHOTO psia?
HasoBute THIIBI MOJEIEM BPEMEHHOTO psAa.

37. B kxakom ciydae MNpUMEHSIOT TpaHcpopManuio JaHHbIX psga? Kakue Buabl
TparcopMaIiK TaHHBIX BaM H3BECTHBI?

38. Uro Takoe cTalMOHApHBIA BpeMEHHOH psanq U KoddduuueHT aBToKoppensauuu? Yro
SIBJISIETCSI €T0 CTATUCTUYECKOM OIIEHKOH?

39. Uro Takoe koppenorpamma? Kakre BBIBOJBI MOXKHO ClIeJIaTh MOCIIE €¢ aHaau3a?

40. Yro Takoe yacTu4Has aBTOKoppessiuus? Kakue TecThl BBl 3HaeTe AJS ONpelesIeHUs
CTaIlMIOHAPHOCTU BPEMEHHOTO psija?

41. Yro Takoe eAMHUYHBIA KOPEHb U KaK MIPOBEPUTH €T0 OTCYTCTBUE?

42. Kakue HamOojee 4acTO UCIONb3yeMble HA MPAKTUKE KPUTEPUH MPOBEPKH «HATUUHSI-
OTCYTCTBUSI» TpeH1a?

43. C moMoIIpi0 KaKuX KPUTEPUEB OIEHUBAIOT WH(POPMATUBHOCTH MOJieH psina? 13 kakux
ATAIOB COCTOMUT AJITOPUTM aHaJIN3a BPEMEHHOTO psifa?

44. Tlpusenute mozaenb AR(p). Kak onpenensiercs: ee mopsiok?

45. TlpuBenute moaenb MA(p). Kak onpenensercs ee mopsiaox.

46. IIpuBenute moaenb ARIMA. Kak onpenensitorcs ee mopsiaku?



11
9. OBPA3EIl MOAYJIBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKUA HAIIMOHAJIbHBIIA YHUBEPCHUTET»
DUBHKO-TEXHUYECKHH (PaKyIbTET

Hanpasnenue noocomosku. 09.04.01 Hugpopmamuxa u eviuuciumenbHas mexHuKa
Mazucmepckas npoepamma: Hnghopmamuxa u eviuucnumensHas mexnuxka
IIpoepamma nooecomosku: aKademuyeckan mMazucmpamypa

Cemecmp 3

Vyebnas oucyuniuna Mawunnoe odyuenue

MO/AVYJIbHAS KOHTPOJIbHAA PAGOTA
BAPUAHT Nel

1. TIlpuBeaute (GYHKUMOHATIHHYIO M BEPOSTHOCTHYIO NMOCTAaHOBKY 3alaud OOyUYCHHsS IO
npeueneHTaM. Kakue TUIIbI IPU3HAKOB BbI 3HAETE?

2. Yro Takoe HeltponHas cetb Xonduiaa? [IpuHiune ee paboThl M OTpaHUYCHHUS.

3. B kakoMm ciydyae mOpUMEHSIOT TpaHcpopMmanuio JaHHbIX pspa? Kakue Buabl
TpaHc(hopMaIMK JaHHBIX BaM U3BECTHBI?

YTBepxIeHO Ha 3aceJaHuU Kadeapoil KOMITbIOTEPHBIX TEXHOJIOTHI,
npoTokoJ Ne or“ ” 20 1.

3aB. kadempoii

[IpenonaBarens
Kputepunu onieHuBaHus MO1YJbHOT0 KOHTPOJIS
Homep 3a0anusn Koauuecmeo o6annoe
3ananue 1 2
3ananue 2 4
3aganue 3 4
Bcezo 10
10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUIETA
Teopemuueckue 60npocwl K IK3ameHy
1. [TpuBenuTe QYHKIIMOHAIBLHYIO M BEPOSTHOCTHYIO TIOCTAHOBKY 33/1a4d O0y4YEHUS IO
npeueneHTam. Kakue TUIbI IPU3HAKOB BbI 3HAETE?
2. Uto Takoe MOJenh aNropuTMOB U MeToa o0yueHus? Uto Takoe GyHKIHS MOTEPh U
¢ynkunonan kauecrsa? HazoBure Hanbosee ynotpeOuTeabHble (PYHKIIUHN TOTEPD.
3. Uem xapaktepusyercs o0odmaromas crmocooHocTh Metona? Kakue smmupudeckue
OLIEHKM 00001IaromIe crtocoOHOCTH BbI 3HaeTe?
4. W3znoxwute cyTh MeTo1a Omrkaiiiero cocena. Kakumu HegocTatkaMu oH 00sagaet?
5. [TpuBenuTe anroput™m k Ommxaimmx coceeil U ero MoauGUKaIIo — K B3BEIICHHBIX
Ommkaimux coceneid. Kakne He0cTaTKu MPOCTEUIITNX METPUUYECKUX aaropuTMOB THa KNN?
6. Uro takoe oTcTynm OOBEKTa OTHOCHTENbHO anroputMma? Ha kakwe TUNBI AEISATCS

0OBEKTHI B MOPSIKE YOBIBAHHS OTCTyIA?
7. B uewm 3akmouaercst anroputm STOLP mist or6opa 3TanoHHBIX 00BEKTOB?
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8. KakoBbl kputepun WHPOPMATUBHOCTH, TMO3BOJISIONIME HA3bIBATh MPEIUKATHI
3aKoHOMepHOCTsIMU? [lpuBenuTe 3BPUCTHUYECKOE, CTATUCTUYECKOE, DHTPOMUUHOE OMpPE/CICHHUS
WH()OPMATHBHOCTH.

0. B uyem 3akmovaercst OwHapu3amus KOJMYECTBEHHBIX Mpu3HakoB? B  dem
3aKJTI0YaeTCs pa30OueHNe Arara3oHa 3HaYeHU MpU3HaKa Ha HPOPMATUBHBIC 30HBI?

10. Kaxkue BbI 3HaeTE aNTOPUTMBI CHHTE3a KOHBIOHKITAN?

11. Uto Takoe pemaronme cnucku? B dem 3akimrodaeTcs >KaIHBIA aJIrOpuT™M HX
IOCTPOEHHUS?

12. Kakue pa3zHOBUIHOCTH pelIaroIuX CIUCKOB? B yeM 3akio4aroTcst uX J0CTOMHCTBA?

13. Uto Takoe pemaromue AepeBba? B ueM npenmyiinecTBa METo1a IEPEBHEB PEIICHUIN?

14. N3 xakux 3TanoB COCTOUT CUHTE3 PEIIAOIINUX AEPEBbHEB?

15. Kaxkue kpurepun paciuierieHus Bbl 3HaeTe?

16. HazoBute 0CHOBHBIE ATallbl aJITOpUTMa MOCTPOCHUS pematoiiero aepesa [ID3? B uem

€ro NPEeNMYyILEecTBa U HENOCTATKHU?

17. B gem cytp anropurma CART?

18. B ueM cyTh penykumm penaromux 1epeBbeB?

19.  UYro Ttakoe pematomas ¢GyHKIHA M IUCKPUMHHAHTHas MoBepXHOCTh? Kakum
CBOMCTBOM 00JaJaeT THUMEPIUIOCKOCTh, TOCTpoeHHas wmetomoM SVM? 3avem B SVM
WCTIONIB3YIOTCA siapa?

20.  Yro Taxoe perpeccusi? Ilpuenute oOmuii BUa perpeccuonHoi moaenu. [lpuseanre
MOJIEIb JMHEUHON perpeccur. Kakue KpUTEpUM OIEHKM KadyeCTBa PErpEeCCHMOHHONW MOJIENIA BBI
3Haere?

21. MoryT 1M 3aBHUCHMOCTH B PErPECCHOHHOW MOAENH ObITh HenuHeiHbIMH? B uem
3aKIJII0YaeTcsl OOUIMI MOAXO ] MPU HAXO0XKACHUN ONTHUMAJBHBIX OLICHOK ITapaMeTPOB PErpecCHOHHON
MoJenu’?

22. N3noxure o0MIyI0 UCI0 METOa MOTEHITUABHBIX ()YHKITUH.

23. KakoBbI OCHOBHBIE ATalbl aITOPUTMA METO/1a TOTEHIIUATBHBIX (PYHKITUH?

24, B ueMm cyTh baliecoBckoro moaxoa K pacro3HaBaHHIO 00pa3oB?

25.  H3noxuTe uiero napaMeTpuiaeckiux METOI0B OIEHUBAHUS TUIOTHOCTH BEPOSTHOCTEH.

26.  U3znoxuTe uWOC0  HEMapaMEeTPUUYECKMX  METOJOB  OLICHMBAHMS  IUIOTHOCTHU
BeposATHOCTE. UTo Takoe cmecu?

27.  OnumwMre MaTeMaTHYECKyr0 Mojenb HeipoHa. [lo kakum dopMmynaMm ompenensercs

dbyHKIMOHUpOBaHWE HeilpoHa? KakoBel orpaHudeHusi Mojenu HepoHa? OnummTe MOICHb
MHOTOCJIOHOTO epcentpoHa. UTo Takoe riry0okast HeWpoceTh?

28.  Yro Takoe HeifpoHHas ceTh Xomnduina? [IpuHuume! ee paboThl U OTPaHUYCHHUS.

29. [IpuBenuTe anropuT™M 0OpPaTHOTO PACTIPOCTPAHECHHS OITUOKH.

30. OnumuTe OOIIyI0 apXUTEKTYPYy CBEPTOUHBIX HeWpocerei. UTto Takoe nByMepHas
cBEpTKA? 3a4eM HUCIIOJIb3YIOT CJIOU IyJMHIA B CBEPTOYHBIX HEMPOHHBIX CETAX?

31. Kakue TexXxHHUKM CBEPTKM TPUMEHSIOTCS B CBEPTOYHBIX HEUPOHHBIX CETAX?
OOBsicHUTE Pa3HULLY B TEPMUHAX «(DUIBTP» U «SIAPOX.

32. Yro Takoe pekyppeHTHbIe ceTu? Omnumure uUxX OOIIyI0 apXUTEKTypy. B Kkakmx

3aJa4ax OHU ucnoJb3ytorcsa? IlpuBeaurTe cxemy OIHOMCIOMHONW peKyppeHTHOM cetu. YTo
OTJIMYAJIO PEKYPPEHTHYIO CETh DJIMaHa OT MPEAbIIYIIMX KOHIIENIUA pEeKYPPEHTHBIX CETEH?

33.  KakoBbl ocobenHoctu apxurekrypsl LSTM-cetu? B uem mpeumymmectso LSTM-
cetu? Uto moHumMmaercs moj oOydeHWeM HeipoceTu? Ha3oBuUTe OCHOBHBIC MpaBWiia OO0y4YEHUS
HEUpOCETEN.

34.  IlpuBemute anroput™m o0ydeHHs MeToAaMu Xe00a.

35. B uem 3akmouaercst mpuHIum padbotsl cetn KoxoHeHa.

36. Uto Takoe BpeMeHHOU psa? KakoBbl ero coctapistomue? Mojaenb BpEeMEHHOIO
psna? Ha3oBuTte TUIIBI MOZIETIEN BPEMEHHOIO psija.
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37. B kakom cmywae mnpumeHstoT TpaHchopmaruio AaHHBIX psaga? Kakue Buubl
TparcopMaIiK TaHHBIX BaM H3BECTHBI?

38.  Urto Takoe cranuoHapHBIA BPEeMEHHOU psaa U KoddduimeHnt aBTokoppemsiuu? Uro
SIBJISIETCSI €T0 CTATUCTUYECKOM OIIEHKOH?

39.  Yro takoe koppenorpamMma? Kakue BHIBOJIBI MOXKHO C/I€IaTh MOCIE ee aHanu3a?

40. Uto Takoe wactuuHas aBTOKOppenanusa? Kakue TecTbl Bbl 3HaETE ISl ONMPEACTICHUs
CTallMIOHAPHOCTU BPEMEHHOTO0 psia?

41.  Yro Takoe €AMHUYHBIA KOPEHb U KAaK IPOBEPUTH €r0 OTCYTCTBHUE?

42. Kakune manbosee 4acTo UCIOIb3yeMble Ha MPAKTHKE KPUTEPUH TIPOBEPKH «HATWYHUS-
OTCYTCTBUSI» TpEeHIA?

43. C moMoImIpl0 KakuxX KPUTEpUEB OIIEHHWBAIOT MH(POPMATUBHOCTH Mojaenu psga? U3

KaKHX 3TallOB COCTOUT aJITOPUTM aHaJIH3a BPEMEHHOTO psijia?
44, [TpuBenute monenb AR(p). Kak onpenensiercs ee mopsmok?

45. [Tpusenure moaens MA(p). Kak onpenensercs ee mopsiiox.

46. [TpuBenute Mmogens ARIMA. Kak onpenensitorcst ee mopsiaku?

47. Uto Ha3pIBaeTCd KOMIIO3UIIUEH airoputMoB? B dYeM CyTh B3BEIIEHHOTO
roJIocoBaHus?

48. st 4wero wucrmonb3yeTcss mpouenypa bootstrap? [lpuBemure anroputm  3TOM
POLEIYPHI.

49.  Jlna yero wucmosb3yercsa mnpoueaypa bagging? IlpuBenute anroputMm 3TOH
MPOLEYPHI.

50. [IpuBenuTe knaccuueckuii anroput™m Lllamupe.

51. KakoBbl miarm anroputma AdaBoost? HaszoBute mOCTOMHCTBA W HEIOCTATKH
AdaBoost.

52. Kak MoxHO amanTupoBaTh TPaJUEHTHBIN CITYCK K 3a1a4aM OycTruHTa?

53.  IlpuBenuTe aJirOPUTM MOCTPOCHUS KOMITO3UIIMU JIsI TOJIOCOBAHUS 110 OOJBITUHCTRY.
WznoxuTe naeo npeodpa3zoBaHus MPOCTOrO TOJIOCOBAHMS BO B3BEIIEHHOE.

54.  IlpuBenuTe alropuTM MOCTPOCHUS] KOMIIO3HUIIMH JJISl TOJIOCOBAHUS 110 CTAPIINHCTBY.
Kakue crpareruu BeiOopa mapamerpa aaropuTMa roloCOBaHUS MO CTAPIIUHCTBY?

55. Kaxkue crparernn BpiOOpa Kitacca B airTOPUTME TOJIOCOBAHUS 110 CTAPITUHCTBY?

56. Kakue Tumbl kputepueB 3amadax orOopa Tpu3HaKoB W wmojaenei? Ilpuemure

KPUTEpHl cpeiHel OmMOKM Ha KOHTPOJIBHBIX JaHHbIX. [IpuBenuTe KpPUTEpHl CKOJB3AIIETO
KOHTPOJIA.

57.  Uto Takoe bootstrap? IlpuBemure ajroput™ MOJHOTO Tepedopa BCEBO3MOMKHBIX
HaOOpPOB NMPU3HAKOB.

58. [TpuBenute anroputm Add. KakoBsl ero 10CTOMHCTBA M HEAOCTATKH?

59. [TpuBenute anroputm Add-Del. KakoBbl ero 10CTOMHCTBA U HEAOCTATKU?

60.  KakoBsl cTpaTeruu 00xo/1a 1epeBa BO3MOXKHBIX HAOOPOB MPU3HAKOB?

61. HazoBute kputepunm BbIOOpa MOJENHM, OCHOBaHHBIE Ha OIIEHKaX 0000IIaroiei
CIIOCOOHOCTH.

62.  Yro crpout anroputm PCA, BbimonHAs oOpabOTKy Bcell MaTpuIlbl HAOIIOACHUIN?

3aduem ucnons3ytor PCA? Uro Takoe koBapuanmoHHas Matpuiia? Uto u3 cedsi mpeacTaBisioT
rJ1aBHbIE KOMIIOHEHTHI? SIBIAIOTCS JIU OHU KOPPETUPOBAHHBIMU?

63.  Uto Ttakoe marpuia cuetoB? UTo Takoe MaTpuIla Harpy30K?

64. N3 kakux cooOpakeHHl BBIOMPAIOT KOJIMYECTBO TJIABHBIX KOMIIOHEHT, KOTOPBIM
CTOUT OrpaHUYUTHCA? ONTUMYM KaKUX KPUTEPUEB MO3BOJISIET JoCTUYb MeTog PCA?

65. B uem cyts kpurepus broken stick model?
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Oopa3zey IK3ameHauUOHHO20 Oulema

rOY BIIO «JIOHEIIKUIA HAIIMOHAJIbHBIIA YHUBEPCHUTET»
OU3HKO-TEXHUYECKUH (PaKyIbTET

Hanpasnenue noocomosxu. 09.04.01 Hugpopmamuxa u eviuuciumenbHas mexHuka
Maeucmepckas npoepamma: Hughopmamuxa u eviuuciumensHas mexHuxka
IIpoepamma noozcomosku: akademuyeckan mazucmpamypa
Cemecmp 3
Yyebnas oucyuniuna Mawunnoe odyuenue

BUJIET Nel

1. Yrto Ha3pBaeTcs KOMIIO3MIMEH anroputMoB? B dYeM CyTh B3BEIIEHHOTO
roJIocoBaHus?

2. IlpuBenute GYyHKIMOHAIBLHYIO U BEPOSTHOCTHYIO TTOCTAHOBKY 3aa4ll OOYUEHHS 110
npeneaeHTam. Kakue TUbl MpU3HAKOB BbI 3HaeTE?

3. Paccmorpum 3amauy knaccudukanuu ¢ nyms kinaccamu 0 u 1. ITycts mpocTpaHCTBO
npu3HakoB JaByMepHoe. OOBEKTHI KaXIOTO KiIacca HUMEIOT HOPMAIbHOE paclpeleiecHHe C
MareMatnueckum oxkuganueM (0, 0.5) u (0.4, 1) cOOTBETCTBEHHO U MAaTPHUIIEH KOBapHUAIIHH

1 2

= 5, 3

AnpuopHbIe BEpOSITHOCTH KiaccoB paBHbl P{Y=0}=1/3 u P{Y=1}=2/3

Haiitu: ypaBHeHue paszzensioiield moBepXHOCTH OaifecoBa kiaccudukaropa; coOCTBEHHOE
pa3i0KeHUE MaTPUIIbI X.

[lepeifiTn kK HOBBIM KOOpAMHATaM, OCH KOTOPBIX COBMAJAlOT C COOCTBEHHBIMH BEKTOPAMHU
MaTpullbl X. BeimucaTe ypaBHEHHE pa3lelsoONIed MOBEpXHOCTH OailiecoBa KiaccudukaTropa B
HOBBIX KOOPJIMHATAX.

VYTBepKaeHO Ha 3aceaHny Kadeapoil KOMIBIOTEPHBIX TEXHOJIOTHA,
pOTOKOJ Ne or“ 7 20 T

3aB. kadeapoi

[IpenonaBarens

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 10
3anganue 2 10
3ananue 3 30
Bcero 50 6an10B
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11. KPUTEPUU OLIEHUBAHUA

Pacnpeodenenue 6annos, Komopsvie MOZym ROJYUUMb CHYOEHM bl
6 npoyecce uzyueHus OUCYUNIUHDL

dopma KoHTpoS MaxkcumanbHoe
KOJIM4eCTBO 0aJ1710B
JlaGopatopnas pabora Nel 20
JlaGopatopnas pabora Ne2 20
JlaGopatopHnas pabora Ne3 20
JlaGopatopnas pabora Ned 20
MonynbHBII KOHTPOJIb 10
OpraHu3anroHHO-yueOHas paboTa CTyieHTa 10

CornacHO MOAYJNBHOMY TPUHIMIY OpraHM3aly y4eOHOro TMpoliecca, CoJepKaHue
JTUCIUIUINHBI «MalmHHOe 00Y4YeHHE» BKIIOYAeT B ceOsl ABa CONEpiKaTeIbHBIX MOAyIs. Kaxmbrii
COJIEp>KATENbHBIA MOJYJh COCTOMT W3 TEOPETHYECKOro MaTepuana U JIabopaTOpPHBIX padorT,
BBITIOJTHEHHE KOTOPBIX TPeOyeT OBJIAJICHUS] TEOPHEH B YKa3aHHOM B MOJTyJie 00BEME.

K MoaynpHOMY KOHTPOJIIO CTYIEHT AOKEH 3allUTUTh 3 1abopaTopHbIe pabOThI, KaKaas U3
KOTOPBIX orleHnBaeTcs B 20 Gaios.

Ha mMoxynbHOM KOHTpPOJIE CTYIEHT UMEET BO3MOXKHOCTH MOIy4YuTh 10 6ayioB, OTBETUB Ha 2
TEOPETUUYECKUX BOIPOCA, KK/l U3 KOTOPHIX OLICHUBAETCA B 5 0alIOB.

K koHIly cemecTpa CTyACHT AOJKEH 3allUTUTH eme 1 abopaTopHyro paboTy, KoTOpas
orieHuBaercs B 20 6aioB.

JomnonautenpbHo 10 0aloB CTYOEHT MOXKET MOJYYHTh B TEUEHHUE CEMECTpa, IMOCeIias
JICKIIMU ¥ Y4acTBYS B YCTHBIX OMpOCaXx.

DK3aMeH CIaloT CTYJEHTHI C LEeNbI0 MOBBIIECHUS peliThuHra. Ha sk3ameHe CTYIEHT MOKET
nosyuuTh 50 6anioB, OTBETUB HA JIBa TEOPETHUECKHUX BOIPOCA, KAKIBIA U3 KOTOPHIX OLIEHWBAETCS
B 10 GasutoB, u pemus 3a1a4y, orieHuBaeMyto B 30 6asios.

IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WKAJlE

Ouenka Ouenka no . Ouenka nmo
. OueHKa Mo rocy/IapcTBEHHOM MIKaJIe .
no mxkaJe | 100-6anabHoi . rocyaapcTBeHHOM
ECTS S (3x3amMeH, Tu(pPepeHUINPOBAHHBIN 3a4eT) mkae (3auer)
A 90-100 5 (0TIM4HO) 3a4TEHO
B 80-89 4 (xoporto) 3a4TCHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (neynosaetsop HTeHBHVO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM cllaun
2 (HeYJOBJIETBOPUTEIIHHO)
F 0-34 C BO3MO>KHOCTBIO TOBTOPHOM CAAa4M MPH YCIOBUU HE 3a4TEHO
00s13aTeIbHOTO HAOOpa JOTOTHUTEIBHBIX OAJITIOB

OrieHka 3a OBJIaJICHHE Kypca BHICTABIISIETCS IO CIICAYIOIIUM KPHUTEPUSIM:

— OIEHKY «OTJIMYHO» 3aCIyXHBAET CTYIEHT, KOTOPBIA OOHApYKWJI IITyOOKHE 3HAHUS MPU
OTBETaX Ha TEOPETUYECKUE BOMPOCHI IO TeMaM Kypca, a TaKyKe BBITOJIHUIT JabopaTopHbie paboThl B
noJTHOM 00béMe 1 Habpan 6omnee 90 Gannos.
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— OIEHKY «XOpOIIO» 3aCIyKHBAaeT CTYICHT, CHABIIMA Bce jabopaTropHble pabOTH U
C/IeNaBIIUI ONIMOKY B TEOPETUUECKUX MIIM MPAKTUUYECKUX OTBETAX MPH MX 3aIIUTE, KOTOPHIE MOTYT
OBITH MHTEPIIPETHPOBAHBl KaK MaJOCYIIECTBEHHBIC U BOIPOCOB, KOTOPHIE PACCMATPUBANIUCH.
CryneHT nomkeH HaOpath Oosiee 75 6anios.

— OLEeHKY «yIOBIETBOPUTEIHHO» 3aCIyXHBAET CTYACHT, KOTOPBIH chan JiabopaTopHBIE
paboThl, OTBEYAIOIIKK Ha BOIPOCHI HEMOJIHO U C OIIMOKaMHU, HO IpU 3ToM Habpai 6onee 60 Gayios.

— OIEHKY «HEYIOBJIECTBOPUTEIBHO» 3aCIy)KHBAe€T CTYICHT, KOTOPBIA HE BBIMOIHII
OOJIBIIMHCTBA JIA0OPATOPHBIX paboT 1 Habpan menee 60 Ganmios.

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O TIPOHECCA

JlekmoHHbIE 3aHATHS TPOBOAATCA B ayAUTOPHUH, OCHAILIEHHOW MYJIbTUMEIUWHON TEXHUKOU U
nockoii. JlabopaTopHble 3aHATHS TMPOBOISATCS B KOMIIBIOTEPHOM Kiacce, O0OpYIOBAaHHOM
KOMIThIOTEPAMH C JIMIIEH3MOHHBIM IMPOTPAMMHBIM OOecIlieueHrneM, OCTynoM K cetu HHTepHer,
CTOJIAMH, JOCKOM.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koua-Bo Hanuuue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanmue
n/n B OM0JIMOTEeKe BepCcuM B
JonHY IBC

OcHognasa numepamypa

Epmonenko T.B. Metonsl wMammHHOTO — OOy4YeHUS
[DnexTponnsiii  pecypc]: yuebnoe mocobue / T.B.
Epmonenko — Jloneuk: JonHY, 2017. — DnexTpoHHble
nannbie (1 daiin).

Epmonenxo T.B. Benenue B MmamimHHOE 00y4eHne

2 [DneKTpoHHBIH pecypc]: yaeOHOe-METOMIEeCKOe

' noco6ue / T.B. Epmonenko — [ouenk: JouHY, 2017. -
OnektponHblie nannbie (1 daiin).

Jononnumensnas aiumepamypa

Koanwo JLII. TTocTpoenue cucteM MaltmHHOTO OOYYECHHS
Ha s13b1ke Python [Dnextponnas kuura] / JLII. Koanbo, B.
Puyapt. — M.: U3natensctBo «/IMK Ilpeccy, 2016. — 302
c. URL: http://mirknig.su/knigi/programming/10054-
postroenie-sistem-mashinnogo-obucheniya-na-yazyke-
python-2-e-izdanie.html (8 cBo6oaHOM mOCTYIIE)

[Murrkos B.K., Mactukuii C.3. Knaccudmkarys, perpeccust
u apyrue amroputMbl Data Mining ¢ ricrionib3oBanreM R
[Dnextponnbiii pecype]. / B.K. Ilutukos, C.5. MacTtukwii —
2017.-351 c. — DOnexrponnbie nanubie, URL:
https://github.com/ranalytics/data-mining (8 cBoGoHOM

JI0CTyIIC)



http://mirknig.su/knigi/programming/10054-postroenie-sistem-mashinnogo-obucheniya-na-yazyke-python-2-e-izdanie.html
http://mirknig.su/knigi/programming/10054-postroenie-sistem-mashinnogo-obucheniya-na-yazyke-python-2-e-izdanie.html
http://mirknig.su/knigi/programming/10054-postroenie-sistem-mashinnogo-obucheniya-na-yazyke-python-2-e-izdanie.html
https://github.com/ranalytics/data-mining
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14. ”TH®OOPMAILIMOHHBIE PECYPCBI

1. K.B. Boponnos. MamunHoe o0y4eHue (xypc JEKLUN). URL:
http://www.machinelearning.ru/wiki/index.php?title=ML (nara o6parmienus 03.01.2017).

2. Ilopran  crareit no  mnpumedenuto HWT w  mammHHOMY  O0y4YeHHIO -
http://habrahabr.ru/hub/machine_learning/ (nara ooparenus 03.01.2017).

3. [Mopran wuckyccrBennoro wuHtemtekta URL:  http://www.aiportal.ru/downloads (marta
obpamienus 03.01.2017).

15. IPOTPAMMHOE OBECIHEYEHHUE

1. s3Ik R — cBOOOHAS TpOrpaMMHasi cpea Ul CTATUCTHYECKUX BBIYUCICHUN U TpauKu
(open source, muuensus GNU GPL 2).

2. RStudio — unTerpupoBannas cpena paspabotku (IDE) mns R (open source, numeH3ust
GNU GPL 2).

Pabouas IporpaMma paccMoTpeHa u IepeyTBEpKIeHa Ha 3acejaHuu
Kaeapbl KOMIBIOTEPHBIX TEXHOJIOTHI ¢ u3MeHeHusMU (6e3 m3menenuit) Ha 2020 roz.
[TpoTokon Ne 12 ot «2» anpens 2020 r.

3aBeayromuii kadeapoit Epmonenko T.B.

Pabouas IporpaMma paccMoTpeHa u IepeyTBEpKIeHa Ha 3acejaHuu
Kaeapsl KOMIBIOTEPHBIX TEXHOJIOTHI ¢ u3MeHEeHusIMU (6e3 u3menenuit) Ha 2021 rox.

[Iporokon Ne OT « » 2021 r.

3aBeayromuii kadeapoit

PabGouas porpamMma paccMOTpeHa u nepeyTBepKIeHa Ha 3acelaHuu
Kaeapbsl KOMIBIOTEPHBIX TEXHOJIOTHI ¢ U3MeHEeHUsAMU (0e3 u3mMeHnenuit) Ha 2022 roz.

[Iporokon Ne OT « » 2022 r.

3aBeayromuit kadeapoit

PabGouas porpamMma paccMOTpeHa u nepeyTBepKIeHa Ha 3acelaHuu
Kaeapel KOMIBIOTEPHBIX TEXHOJIOTHI ¢ u3MeHEeHUsIMU (6e3 u3mMenenuit) Ha 2023 roz.

[IpoTtokom Ne OT « » 2023 r.

3aBenyrouuii kadeapoit


http://habrahabr.ru/hub/machine_learning/
http://www.aiportal.ru/downloads
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