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1. Kparkasi XapakTepuCcTHKA JUCHUINJIMHBI (MOILYJIs1)

Pabouas mporpamma aucuHUIUIMHBL (MOAYNsl) «MeToAbl BBITYKIOW ONTHUMM3ALUN
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAayKH, Npoduiab MaTemMaTuka U MCKYCCTBEHHBIM WHTEIUIEKT, YTBEPKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu M BbIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 807 ot
23.08.2017 rona.

N3yuenne mucuMIuimHbl (MoAynsi) «MeTonbl BBINYKIOW ONTHMHU3ALUKY IO3BOJISET
CTYACHTaM ILIUPOKO INPUMEHSATH IIOJIyYCHHbIE 3HAHMA B pa3IMYHBIX 00JAcCTAX, TAKUX Kak
HKOHOMHKA, WH)KEHEpUsI U MHPOPMATUKA, YTO MO3BOJISAET 3()(HEKTUBHO PEHIaTh MPAKTHUYECKUE
3agaun. Kpome TOro, 3HaHue 3TUX METOJIOB CIIOCOOCTBYET PA3BUTHUIO aHAIMTHUECKOTO MBIIIICHUS
Y HAaBBIKOB PEIICHHS] KOMIUIEKCHBIX MPOOJIEM.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuuninHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH 1O MPOrpaMMe MOArOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
MareMaTHKa 1 UCKYCCTBEHHBIN HHTEIJICKT U BXOAMT B 00s3aTeNIbHYIO YacTh biioka 1.

Jucuumnirza (MoJysb) U3y4aercs Ha 2 wi 3 Kypce B 3 Wi 5 cemecTpe Ha BbIOOp, 1OCTYIHA
[I0CJI€ YCHEIIHOTO OCBOCHMSI AUCLUIUIMH (Moaynel): «Maremarnyeckuil aHanus» u «J/Iuneiinas
anrebpay JmO0 AUCHUIUIMHBL (MOAaynsi) «OCHOBBI MaTreMaTH4ecKOro aHajiu3a M JIMHEHHOM
anreOphI».

Henap wu3yyeHMss AUCHUIUIMHBI (MOAYJS): 3aKJIIOYAaETCs B OCBOCHUHM CTYIEHTaMU
OCHOBHBIX TEXHHUK W QJITOPUTMOB, IO3BOJIIOUIMMU HAXOAUTh ONTHUMAJbHBIE PpEIICHUS B
pa3IMYHBIX 33[a4aX, CBA3aHHBIX C MAKCUMH3ALNEH I MUHUMH3AIMEH QYHKINH.

3agaum u3yyeHHus AUCHUILUIMHBI (MOYJIsl) HalpaBlieHbl HA (OPMUPOBAHUE Y CTYJACHTOB
CJIEYIOIIMX 3HAHUI, YMEHU U HABBIKOB:

— (opMUPOBaHNE YMEHHUS BHIYUCIATH OOPATHOE PaCIPOCTPAHEHUE OLIMOKH, OIIPEEISTh
3aJaHa JIM 3aj7a4a Ha BBIIYKJIOM MHOXKECTBE, ONpPENeNsITh CBOWCTBA (PyHKIMOHANA, 00001aTh
IpaJueHT BBIMYKIIBIX (PYHKUMI Ha HerNafgkue QyHKIUHU, CTPOUTH IBONCTBEHHBIE 3a/]aul, a TAKKe
CTPOUTH JABOMCTBEHHBIE 33]1a4l Yepe3 CONPsKEHHbIE (PYHKIIUH, aHAIUTHYECKH UCKaTh MUHUMYM
($yHKIIMOHaIa ¢ OTpaHUYEHUSIMU;

— (opMupOBaHKE 3HAHMNA O YUCIIEHHBIX METO/ax ONTUMM3ALMH, U3yUYEeHUE Pa3IMUHBIX
METOJIOB UYHCJICHHOMW ONTHUMM3AIMM M M3yYEeHHE MX CXOJUMOCTH, H3YyUYEHUE BIUSHUS
TUIepnapamMeTpoB Ha METO/IbI;

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS TOJI5KEH:

3HaAmMY.

— MAaTpUYHO-BEKTOpHOE TU(PepeHIINpOBAHNE;

—  BBIIYKJIbIE MHOXKECTBA,

— BBINYKJIbIE QYHKIIUY;

— cyOrpaaueHr;

— CcompshKEeHHBbIE PYHKIINY;

— JIBOHCTBEHHOCTb;

— ycnosus Kapyma-Kyna-Takkepa;

ymembp:

— BBIUUCIIATH 00OPAaTHOE PaCHpPOCTPAHEHUE OIINOKHY;

— OMNpeAesATh 3aJaHa JIM 33aJjaua Ha BBIITYKJIOM MHOXKECTBE;

— OMNpeAessATh CBOMCTBA (PYHKIMOHANA,

— 000011aTh TpaIueHT BBIMYKIBIX (DYHKIMI Ha Hernaakue QyHKIHY;

— CTpOWTH [IBOMCTBEHHBIE 3aJayM, a TaK)K€ CTPOUTH JBOMCTBEHHBIE 33Jaud 4Yepes3
COIPsDKEHHBIE (PYHKINHY;
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— AHAINTUYECKU UCKaTh MUHUMYM (DYHKIIMOHAJIA C OTPAaHUYCHUSIMU;

6/1a0emo.

—— HAaBBIKOM HpI/IMCHCHI/ISI paBJII/I‘-IHBIX MECTOI0B LII/ICJ'IE':HHOI\/‘I OIITUMHU3AlINU U I/I3yT-IeHI/Ie nux
CXOJMMOCTH;

— HaBBIKOM ITPOBEHUS IKCIICPHUMEHTOB;

— HaBBIKOM I10,100pa TUIIEPIIApaMETPOB B METOAX;

— HaBBIKOM ITOMCKa MHHHUMYM (YHKIIMOHAJIa Ha HENPEPHIBHOM MHOKECTRBE.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJs) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIINH U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT npuMeHsITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT nmpakTH4ECKUI OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
IK-1. Crnioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M OAXOIBI K
3a/1a4¥ ¢ MaTeMaTHIEeCKON (hopMyITUPOBaHUIO 337a4, a TAKKE
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPHHIIUIIBI
YTBEPXKICHUS CTPOTO U MaTEeMaTHYECKOTO
aHAJIM3UPOBATH MTOTyYEHHBIE JTIOKA3aTeNIbCTBA U aHAJIH3a
pe3yibTaThl B 00JIaCcTH pe3yIbTaTOB
MaTE€MaTUKU U KOMITBIOTEPHBIX [K-1.2. ‘YMeeT KOPPEKTHO CTaBUTh U
HayK (hopMyITUpPOBaTH MaTEMATHYECKUE
3aJ1a4d, IPUMEHSITh CTPOTHE
METOJBI JOKa3aTeNbCTBA U
aHAM3UPOBATH TIOTyUYEHHEIC
pE3yIbTaThI
I1K-1.3. HmeeT onbIT paboOTHI ¢ 3aauaMu

B 00JIaCTH MaTEMATUKU U
KOMITBIOTEPHBIX HAyK, BKITIOYAst
NPUMEHEHHE MaTEMaTHYECKUX
METOJIOB JIJIS PELICHIUS
MPAaKTHIECKUX 33134
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3. TemaTu4yeckuii mjian

Nen/ . TpynoeMKocTh, akageMHYecKHe Yachl
OcHogéHoIl yposeHb
n Ounas ghopma
HaumeHnoBanue KonrakTHas padoTa TKY
pasaena nucuMiIMHbl | Jlekuuu | CeMHHapbI CamocTosiTe | (TeKyumuii KOHTPOJIb
(MonyJis) (npaktuyec | KonTpoan JbHAs ycreBaeMocCTH)
KHe padora
3aHSATHA)
1 OCHOBHBIC TTOHATUS 1 1 8 JloMaIllrHue 3a0aHus
2 Brinykiocs u 1 1 8 JloMarlHue 3aaHus,
TJIaJKOCTh. Y CIIOBUS KOHTpOJIbHAs padoTa
ONTUMAIBHOCTH
3 I'panuenTHBIN ciyck 1 1 8 Jomarnrnue 3ananus
4 CroxacTthueckas 1 1 8 JloMaIlrHye 3a0aHus,
ontumu3zanusa. SGD KOHTpOJIbHAs paboTa
5 YckopeHue u 1 1 8 Jlomamaue 3amanus
ONITUMAJIBHBIE METOIBI
6 MeTo/1 cOnpsKEHHBIX 1 1 8 Jomamnrane 3amanus
IPaUCHTOR
7 Meton HeroToHna u 1 1 8 JloMaIlHue 3agaHus
KBa3WHBIOTOHOBCKHE
METO/TBI
8 CyOrpaaueHTHBIN 1 1 8 Jomarnraue 3ananus
METO/I, aJJalITUBHBIC
METO/TBI
9 [Ipoekuus u anroputm 1 1 8 Jomamnrame 3amanus
Opank-Bynbsha
10 | MeToj 3epKajibHOTO 1 1 8 Jlomamaue 3amanus
crIycka BonycHeie 3aanus
11 Merton mtpadHbIX 1 1 8 JloMallHve 3a0aHus
¢dynkuii. ADMM
12 | Meroj BHyTpeHHEH 1 1 8 Jomamraue 3amianus
TOYKH BonycHeie 3aanus
13 CennoBble 3a0a4u 1 1 8 JloMalliHve 3a0aHus
14 CroxacTudaeckas 1 1 10 JloMaiiiHue 3ajjaHus
ONITUMU3AITHSI.
Penykuus nucnepcun
15 | Pacmpenenennas 1 1 10 Jomarnrave 3amanus
ONITUMU3AITHUS BonycHeie 3aanus
IK3amen 6
Hmozo: 30 30 6 124
Nen/ Ilpoosurymutii Tpya0eMKOCTh, aKaAieMHYeCKHE YAChI
n yposens Ounas ¢popma
HanmenoBanue KonrakTHas padota TKY
pasaena qucuMiuIMHbl | Jlekunu | CeMuHapbl CamocTosiTe (Tekyuuii KOHTPOJIb
(Moxyast) (mpaktnyec | KonTpoan JbHAast ycrneBaeMocTH)
KHe pabora
3aHATHSA)
1 Bcnomunaem 1 1 8 JloMaliiHue 3aaHus

TUHEHHYI0 anreopy.
CKOpOCTh CXOAMMOCTH
MOCJIe/I0BATEILHOCTEH
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2 Marpuunoe 1 1 8 Jlomaninue 3amaHus,
mudepeHnpoBaHue U KOHTpOJIbHAs paboTa
OJTHOMEpHas
ONTHMHM3AIUA

3 ABTOMaTHYECKOE 1 1 8 Jlomaravie 3amanust
mudepeHnrpoBanue

4 BrinyknocTs u cuibHas 1 1 8 JloMariaue 3aaHus,
BBIYKJIOCTh KOHTpOJIbHAs paboTa

5 VYcnosus 1 1 8 Jlomaravie 3amanust
ontuMaiibHOCTH ¥ KKT

6 Jluneitnoe 1 1 8 Jomarnrnue 3ananus
MPOrpaMMHUPOBaHUC U
CHUMILIEKC-aJITOPUTM

7 I'pagwenTHBINA CIyCK U 1 1 8 Jomamnrane 3amanus
aHaJIN3 CXOAUMOCTH

8 Yckopenue 1 1 8 Jlomamnaue 3ananus
I'PaJIMEHTHOrO CIyCKa

9 MeTo/1 cOnpsKEHHBIX 1 1 8 Jomamrame 3amanus
IPaUCHTOR

10 Meton HerotoHna u 1 1 8 JloMaIlHue 3a7aHus
kBa3u-HproTOHOBCKHE BonycHsbie 3ananus
METO/IbI

11 [IpoekimonHbIC 1 1 8 JloMaIlHue 3a7aHus
metons!l U Frank-Wolfe

12 | CybOrpanueHTs U 1 1 8 Jomamnrame 3amanus
MPOKCUMAJIHHBIC BonycHble 3ananus
METO/IBI

13 | CroxacTuyeckuii 1 1 8 Jomarnraue 3ananus
rpagueHTHBIN CITYCK

14 MeTo/1bl yMEHBIIEHHUS 1 1 10 Jlomaraue 3a1aHus
JUCTIEPCUU

15 CoBpEMEHHBIE METO/IBI 1 1 10 JloMaIlHve 3a0aHus
U TIPAKTHKH BonycHble 3ananus
ONTHMHM3AIUU
Akzamen 6

Hmozo: 30 30 6 124
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HaunmMeHoBaHue pazaeJia I CUMIVINHBI Coaep:xanue TUCHUILTHHBI (MOYJIsl) MO TeMaM
(MoayJis)
OCHOBHOI1 YPOBEHb
1 OCHOBHBIE TOHATHUS BBejnenue B uHAT
2 BrImykiioch 1 TAaaKkocTs. Y clloBHS MartpuuHo-BekTopHOE AuddHepeHIpoBaHNE
ONTUMAJIbHOCTH
3 I'pagmentHsIif crryck Croxactudaeckas ontumu3zanusi. SGD. CroxacTiuueckas
ontumm3auus. Pegykius qucnepcuu
4 Croxactuueckas ontumuzanus. SGD Yckopenue u onTuMaibHble MeToabl. Meton HetoToHa
KBa3MHBIOTOHOBCKHE METOJIbI
5 YckopeHue U onTUMaJIbHbIE METOIBI Brimykible MHOXeCTBa
6 MeToa COnpsKEHHBIX IPAaAUEHTOB Brinykisle GpyHKIMK
7 Metoa HptoToHa U KBa3UHBIOTOHOBCKHUE Cyb6muddepennuan u cyorpajueHt
METOABI
8 CyOrpaaueHTHBII METO/I, aJaITHBHBIE ConpspxeHHBIE PYHKITHA
METOABI
9 [poexknus u anroputm @pank-Bynbsha JBoiicTBeHHOCTH 110 Jlarpanxy
10 MeTo/1 3epKaJIbHOTO CITyCKa
11 Meton mrpadubix dyakmwii. ADMM KKT
12 Merona BHYTpeHHEH TOUKH
13 CennoBble 3a1a4n ComnpsikeHHBIE KOHYCBI
14 Croxactuueckas ontuMuzanus. Penykuus Ot LP go SDP
JHCTIEPCUU
15 Pacmipenenennast onTHUMHU3AIAS Cvxpy u Scipy
IIpoaBMHYTHI YPOBEHB
1 Bcnomunaem nuHeiinyo anredpy. Ckopocts | Marpudnble BeIurciaeHus, HopMbl, LORA, ananu3
CXOAMMOCTH IOCIIE0BaTEIbHOCTEN CXOJIMMOCTH
2 Martpuunoe nuddepeHnupoBanme u I'paguentsr MaTpuuHbIX QyHKINH, line search meTonpl,
OJTHOMEpHAs ONTHMH3AIIHS Brent method
3 ABToMaTHyeckoe TU(PepeHITUPOBAHIE Forward/reverse mode AD, gradient checkpointing,
ynpaxsaenus Ha AD
4 BrImyKi10CTh U cHiIbHAS BBITYKIOCTD JlokazaTenbCTBa BRIITYKJIOCTH NMPAKTHYECKUX 3a1ad ML
(nuueiiHas/moructuueckas perpeccusi, SVM), Yciosue
ITonsika - JIosicueBnya. /fokazarenbcTBa HEBBITYKIOCTH
NpaKkTUYeCKuX 3agau ML
5 Ycnosus ontumansHOocTH U KKT Muoxurenu Jlarpanxa, KKT ycnosus, adversarial attacks
6 JIuneiiHoe nnporpammupoBanue U cuMinieke- | [lmaHupoBaHue Npou3BOACTBA, TPAHCIIOPTHAA 3a/1a4a, max-
ITOPUTM flow min-cut, npumenenus JITT
7 ['pagrenTHBINA cyck 1 aHanu3 cxoauMocT | Teoperndeckuii aHanms, BEIOOp pa3mepa mara, PL-yciioBue
8 YckopeHue rpaiJueHTHOrO CIIycKa Mertona Tspkenoro mapuka, Y ckopenue Hecreposa.
Y CKOpeHHBIN METOJ] M3 MOJMHOMOB YeOnIépa
9 MeTo/1 cOonpsixKEHHBIX TPAJIMEHTOB CG m1s KBaipaTHYHBIX 3a/1a4, HenmnHeWHbIi CG,
MATOJIOTUYECKUE PUMEPHL
10 Meton HerotoHa u xBa3u-HproTOHOBCKHE Newton method, BFGS, L-BFGS, cubic-regularized Newton
METOJIBI
11 Ipoexrmonnsie Metoabl u Frank-Wolfe [Ipoexins Ha CUMIUIEKC, IPYTHUE BUILI MHOXECTB, PGD,
Frank-Wolfe algorithm
12 CyOrpaiueHTbl U IPOKCUMAIIbHBIE METOIbI Cyomuddepentmainsr, ISTA/FISTA, image denoising, L1-
perysipu3ans
13 CToxacTHYeCKHi TPaIMeHTHBIN CITyCK SGD vs GD, anantusubie Metonabl (Adam, AdaGrad,
RMSProp, AdamW)
14 MeTo1bl YMEHBLIEHMSI JUCTIEPCUHI SVRG, SAG/SAGA, sKkciepiMeHTbI C HeHpoceTsIMU
15 CoBpeMeHHbIE METOJIBI U PAKTHKH SAM, mode connectivity, grokking, Muon optimizer,

OIITUMU3 AN

distributed training
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Breimykias ontumu3anus : yaeOHuk s By3oB / M. A. T'opckuii, U. FO. Beiroguukoga,
. A. Makcumos, M. A. XanukoB. — Mocksa : U3gatenbctBo FOpaidt, 2025. — 82 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-17782-4. — Tekcr : anektponnsiii / OOpa3oBarenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568662.

2. Cyxapes, A. I'. Metoasl onTuMHU3aluy : y4eOHUK U MPAKTUKyM sl OakanaBpuara u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-¢ u3a., ucp. ¥ J0M. —
Mockga : U3narensctBo FOpaiit, 2022. — 367 ¢. — (bakanaBp u maructp. AKaieMHUueCKu Kypc).
— ISBN 978-5-9916-3859-3. — Tekcrt : anexTpoHHbIH // OO0pazoBatenbHas miatgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/507818.

3. Tokapes, B. B. MeTopI BeITyKII0M onTHMH3aIwH : yaeOHUK it By30B / B. B. Tokapes.
— Mocksa : U3natenbctBo FOpaiit, 2025. — 440 c. — (Briciee o6pazoBanue). — ISBN 978-5-
534-04712-7. — Tekct : anexTpoHHsIi / O6pa3oBarensHas wiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563479.

4. MeTobl ONTUMHU3ALINY : Y4eOHUK M mpakTukyM 1js By3oB / @. I1. Bacunses, M. M.

[Toranos, b. A. Bbynak, JI. A. AprembeBa ; non penakuueir @. I1. BacunbeBa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 375 c¢. — (Boicmiee oOpazoBanue). — ISBN 978-5-9916-6157-7.
— Tekcr : onexktponHblii // OOpa3zoBatenbHas mnatdopma HOpait [caiit]. — URL:

https://urait.ru/bcode/560070.

Jononnumensnan numepamypa:

1. Cyxapes, A. I'. Meronbpl onTUMHU3aLUKU : yYeOHUK M MPAKTUKYM AJis OakajaBpuara u
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BUJIOB JUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHUYECKOH M HAay4YHO-
UCCIIEIOBATEILCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIe ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEMHHApPCKOro (IPaKTUYEeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu, a TaKxKe
MOMEIICHUS Il CAMOCTOSATENBHOM pabOThl M OMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ui MPEACTaBICHUS y4eOHOH
nHpopMaIuu OOJIBIION ayAUTOPHH.

N3yueHne qUCUUIUTMHBI (MOAYIISA) 00eCTIeYMBAETCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYEeCKHUMH KaJbKYJISTOpaMHu;

—  CIEUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUYasl JEMOHCTPAllMOHHOE 000pyAOBaHNUE.

[TomernieHust 151 CaMOCTOSITENIBHON pabOThl 00YYaIOIIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUISL MCTIONb30BaHM MHBAIWIAMH M JIMIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3JI0POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKON C BO3MOYKHOCTBIO MOJKIIOUEHHs K ceTn «MHTepHeT» U
ofOecriedyeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyaromMMcst TPEIOCTaBIAETCA MAOCTYN (B TOM 4YHCIE YIOAlICHHBIH) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX 1 HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM):

Ne HaumeHnoBanue mopraa Cceblika
(u31aHusL, Kypca, IOKYMEeHTA)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. | ba3a mansbix qs I T-crienuanucTos https://habr.com
3. Basa nanneix ScienceDirect https://www.sciencedirect.com
4. | OdwurmansHbli calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. Nudopmarmonnas cucrema "Enuroe okno gocrtyma | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIUMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe
OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nnnensuonHOE
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOoe cBOOOJTHO pacpOCTpaHsIeMOe

Od¢ucHble NpUIOKEHU:
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Microsoft Imagine (Visio, OneNote) 3apyOexHoe JIMLEH3UOHHOE

TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
IlporpammHoe o0ecneveHne IJisl IVIAHUPOBAHHUSI U YYeTa BPeMEHH:

Toggle app | 3apy6erxHoe | cBOBOIHO pacIpocTpaHseMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe

CucTeMbl ynpaBJjieHus1 0a3aMH JTaHHBIX:

Microsoft Imagine (SQL Server) | sapy6Gesxuoe | nuuensnonnoe

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nmuuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynprantlLmioc: cripaBouHO-IIpaBOBast OTEUECTBEHHOE JIMIICH3HOHHOE

cucTemMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mis 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE

Crampmaprasni Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE

Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI H CIIYKOBI:

Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHHMIO JUCHMUITJIMHbI (MO}Iy.]ISI)

B mpouecce m3ydenust nucuuIuIMHBL (MOayisl) «MeTolbl BBIMYKJIOW ONTUMHU3ALKMN» B
paMKax TEKYyILIEro KOHTPOJS yCIEBAeMOCTH HMCIOJB3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JIEKIIMU, CEMUHAPBI, JOMAIIHHUE 3a/1aHUsl U KOHTPOJIbHbIE pabOThl, OOHYCHBIE 3aJlaHUs, a TAKXKe
pasIn4yHble BHUIBl CAMOCTOSTEIHHONH paboOThl O0YYaIOLIMXCA IO 33JaHUI0 TpernojaBaTes,
HaIpaBJIEHHbIE HA Pa3BUTHE HaBBIKOB IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVICHUE TPAKTHUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIHA, TOOIPEHNE HHUIMATHB.

ﬂeKI/;u}Z —  CHUCTEMATHUYCCKOC, OCICI0BATCIIBHOC, MOHOJIOTHYECKOC H3JI0KCHUEC
npenoaaBaTeiicM yqe6H0r0 Marepuaia, Kak nmpaBujIo, TCOPECTHUICCKOI'O XapaKTepa.

B mpomecce neknmii peKOMEHIyeTCSl BECTH KOHCIIEKT JICKIWA: KPaTKO W CXEMaTHYHO
(uKCUpOBaTh OCHOBHBIE HJEH, BHIBOJABI W OOOOIIEHUS JIEKIMH; BBLACIATH Ba)KHBIE MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI WM MAaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B PEKOMEH0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CIeAyeT CQHOpPMYIHpPOBATH BOMPOC W 3a1aTh €ro
IPEernoJIaBaTeso Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (MPAaKTUYECKOT0) 3aHATUS

CeMuH(lpCKOG 3aHiAmue — akKTUBHOC BSaI/IMO)IeI\/'ICTBI/Ie CTYACHTOB C IMPEIogaBaTcicM U Jpyr
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C IpYroM, HaIIPaBJIEHHOE HAa IPUMEHECHNE TCOPETUUECKUX 3HAHUM HA ITPAKTHKE.

3aHATHE BKJIIOYAET BBHIMOJHEHUE KOHKPETHBIX 3a/JaHuii, J1abOpaTOpHBIX pPabdOT WM
IPOEKTOB, YTO CIIOCOOCTBYET IIyOOKOMY IMOHMMaHMI0 MaTepuaya. CTyAEHThl JOJKHBI 3apaHee
O3HAKOMUTHCS C TEMOM 3aHATHUS U MOJATOTOBUTH HEOOXOIMMBIE MaTepHalibl. B mporecce paboTbl
Ba)XHO AaKTUBHO Yy4YacCTBOBaThb B OOCYXJEHUSX, 3a/laBaTh BOIPOCHI U JEIUTHCS MHEHHUSIMH.
[IpenoaBaTens mpeoCTaBiseT OOpPAaTHYIO CBSI3b W HANpPAaBISET CTYACHTOB, YTO IO3BOJISIET
YIYUIIATh UX HABBIKU U YTIIYOUTh 3HAHMUSL.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEAEIH.

[lpu pabGore Hajg [OOMAIIHUMHU 33JaHUSMU Ba)XKHO BHHMATEIbHO O3HAKOMHTBECS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30eXaTh MEeperpy3kd W JIydlle YCBOMTH MaTepHai. VICHonb30BaTh pa3iMdHbIe HMCTOYHHUKH
uHOpMaLKK, BKIIOYasi yIeOHUKH U OHJIAWH-PECypCHl, U 0ojee riTy0oKOro HIOHUMaHUS TEMBI.

BOHyCHO€ 3a0anue — 3aaHue€ Ha OOIOJTHUTCIBbHYIO OLUCHKY, JOCTYITHOC JIS BBIIIOJIHCHUA
I10 KCJIAHUIO CTYACHTOB.

Breinmonnenue 6OHYCHOFO AOMAIIHET0 3a1aHUA MO3BOJIACT CTYACHTAaM HE TOJIBKO yTJ'IY6I/ITI>
CBOM 3HAHUA, HO U Pa3BUTh IPAKTUUYCCKHEC HABBIKU pa60T1,1 C JaHHBIMH, a TAKXKC YIYy4YIIHUTb
HAKOIIUTCIIbHYIO OLICHKY.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HAIpaBl€HHAs Ha YINIYOJEHHOE
W3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCHIUIIINHBI (MOILYJIS).

B miporiecce camocTosITeNbHOM pabOThI CTYIEHTHI B3aUMOJACHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTEpPUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHuBaHus Pe3yJIbTATOB 00yYeHHS IO JUCHUIINHE (MOAYJIIO)

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHUILINHE (MOAYJ/I10) «MeToAbI BHINMYKJIOH ONTHMHU3ALMI»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AUCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMNA, CPOPMUPOBAHHBIX 110 JUCLUIUIMHE.

Jns OueHMBaHUSA TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIOJIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUSA, KOTOpask COOTHOCUTCS C TPaIULMOHHOMN
NATHOAIIBHOM IIKAIO0H CIelyIoIuM 00pa3oMm:

[ecatudannbuas IlarudanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTtnuaHO CTyIeHT NOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JIOKEHHBIMU B
9 OTIUYHO pabouelt mporpamMme, U TIIyOOKO OCMBICIISICT JUCTTUIUIHHY. OH
) OTIM4HO CaMOCTOSITEIIBHO M JIOTUYECKHU TIOCIIE0BATEIbHO OTBEYAET Ha

BCE€ BOIPOCHI, aKIEHTUPYs] BHUMaHHE HA HauOoJiee BaXKHOM.
YMeer aHaNM3MPOBaTh, CpPaBHUBATH, KIACCU(PUIIMPOBATH,
0000IIaTh, KOHKPETU3UPOBaTb M  CHCTEMAaTU3UPOBATH
W3yYCHHBIH MaTepuan, BBIAETSS KIIOUYEBbIE MOMEHTHl H
yCTaHaBIMBas IMPUYMHHO-CIEICTBEHHBIE CBA3M. YeTko

(dbopMynupyeT  OTBETbl,  YBEpPEHHO  HHTEPIPETUPYET
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JlecaTnOAILHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

pe3yabTaThl aHANU30B U JPYTUX HCCIEIOBaHUM, a TaKxke
pemaer cioxkHble 3amaud. CTyIeHT XOpOmIO0 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOIUMBIMHU JIJIS IPAKTUYCCKOMN
JESATEIbHOCTH, U YMEET CBS3BIBATh TECOPETHUUYECKUE ACTICKTHI
TUCIIATIINHBI (MOAYIIS) C IPAKTUIECKUMU 3a7jaduaMHu.

Xoporiio

Xoporo

Crynent obnajgaer 3HAHHSAMHU TPEAMETa MOYTH B MOTHOM
o0BeMe paboueii MPorpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
AKIICHTUPYS BHUMaHWE Ha HanOOJee 3HAYMMBIX MOMCHTAX.
OH yMmeeT aHaJIM3UPOBATh, CPABHUBATH, KIACCUPUIIUPOBATD,
000011aTh, KOHKPETH3UPOBATh M  CHCTEMAaTH3MPOBATH
M3YYCHHBI MaTepUall, BBIJCHSS €ro KIFOUYEBBIC ACIEKTHI U
yCTaHaBIIUBas MPUYIHHHO-CIICICTBEHHBIC CBSI3H.
@opMyJIMpyEeT CBOUM OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIECAOBaHUN, a TaKkKe
pelaeT CIOKHBIC CUTYaIlMOHHbIe 3a7a4i. CTYJCHT XOPOIIOo
3HaKOM C MCTOJaMH HMCCIICAOBAaHUI, HCO6XOILI/IMLIMI/I JJIsL
yMmeer

npeaMeTa C MNPAKTHYCCKUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBAaTh

TCOPECTUYCCKUEC ACICKThI

3agadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHt oOnamaeT 0a30BbIMH 3HAHUSMH TI0 JTUCIAIUIAHE
(Momysro),
CaMOCTOATCIIBbHBIX

HO HUCHBITBIBACT TPYAHOCTH npu

OTB€TaX W  HUCHOJB3YCT HCTOYHBLIC

tdhopmymupoBkr. B Xoze OTBETOB OH JOMyCKaeT ONIHMOKH,
Kacarommecst CyTH BomnpocoB. CTyAEHT CHocoOeH periaTh
TOJIBKO CaMble TPOCTHIE

3aJadyu W BJIAACCT  JIMIIb

MHWHHUMAaJIbHBIM HaGOpOM MCTOAOB UCCIICAOBAHMA.

He cnaun

He cnan

He cnan

CTy,Z[eHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaMeTy U HE MOXKCET OTBECTUTHL Ha BOIIPOCHI, JAXKE CCIIN

npenogaBaTeiib 3a1a€T JOIIOJIHUTCIIBHBIC HaBOJAIIHUEC

BOTIPOCHI.

Juctunnunaa (MOIyIb)

OLCHUBACTCH CICAYIOIINM O6p2130MZ

«MeTtonapl BLIHYKJIOI\/’I OIITUMU3AIUN  OJIA obonx ypOBHeﬁ

AKTHBHOCTH Bec Onncanue
Homamraue 3amanus | 25% | Habop 3a1a4u o Temam Henenu
KonTponbHble 40% | [lucobmenHast pabota ¢ HaOOPOM 3a/1a4, KOTOPBIE HY>)KHO PELIHUTH 32
paboThI OTpaHUYEHHOE BpeMs
Bbonycuble 6amutbt 32 | 10% | OnieHKH, KOTOPBIE CTYACHTHI MOTYT MOJYYHTH 32 BBITIOJIHEHHE
OOHYCHBIE 3aJIaHVS JIOTIOJTHUTEINILHBIX 3aJJaHUHT
DK3aMeH 25% | [TucbMeHHas WM ycTHas paboTa HaJl 3a/IaHleM, HallPaBJICHHBIM Ha

MIPOBEPKY MOJYYSHHBIX 3HAHUI 1 HABBIKOB MO AUCLUILIMHE (MOJLYJIIO)

@opmyJia pacuéTa UTOrOBOM OLIEeHKHU MO JTMCHMILINHE (MOAY 10) «MeToabl BHIMYKJI0H
ontummzauum»: «0,25 X cpegnee 3a nomamnue 3amanus + 0,4 X cpeaHee 3a KOHTPOJIbHBIE
pabotsl +0,1xcpenHee 3a 60HYyCHBIE Oaibi+ 0,25 X 3K3aMeH».
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHKUE 32 IAHUS
Knaccbl MHOXecCTB

3A0AYA 1 2 6anna

MpoBepb, BLINYKIO M MHOXECTBO
§= { S LI u',.d}.
3ALAYA 2 2 Ganna
MNpoBepb, BEIMYKO N MHOXKECTBO

S={ze® (r—m)P+(za—1)*<1}.

3ALAYA 3 2 6anna

INpoBepb, BLIMYKIIO N MHOXECTBO
S= { r e R?: :Tf Srosa+4 }
Myets § C Ry ” | — NPOW3BONbLHAA HOPMa Ha [, Ons @ = (1 3apanym MHOXECTBO
Sy = {a: dist(x,5) € a }. rae dist(x,5) ;pt”: -y

MHOXeCTB0 S, Ha3LIBAETCH PACLUMPEHHBIM Ha (1 OTHOCHTENbHO 5. [lokaxn, 4o ecnn S
BLINYKNO, TO S, TaKxKe BsINyKO.

3A0AYAS 26anna

MNycte § C Ry H | — MPOW3BO/bHAA HOpPMa Ha R, Ona o 2= 0 33pa0Mm MHOXKECTED
S_p={x: B(z.a)C S},

rae B(r,a) — oTkpbTEIit Wwap. MHOXeCTBO S_, HASLIBABTCA CYKEHHBIM Ha (L OTHOCK-
TenbHo S. [JOKaXH, 4T0 ecnu S BbINYKNo, TO S_,, Takke BbiNyKno.

3AQAYAE 26anna

Myete X C R’ w20 € X. [okaxu, 4TO MHOXECTBO

K(X,a") = { yeR:y' 2" 2y evee X }

ABNAETCA BINYKNbIM KOHYCOM.

JdomamHee 3aganue
Cy6guddepeHuyman u cybrpagmeHTt
3ANAYA T 2,5 6anna
Haiigu cy6anddepenuman dyukuum [ R — R:
,’(r) = max {71‘. x.x’ }
3ALAYA 2 2,5 6anna

Hanpu cybpuddeperuman dymkumn [ R — R
fle)=lr=2[+|r+2[+|z -1+ 2.

3ANAYA 3 2,5 6anna

Hainu cyGanddeperumvan dyrxumn [ RY — R
flx) = lc)g(l + el ’).
3A0AYA 4 2,5 6anna

Haigu cybanddeperiman dyHkumn [ R? - R:
f(z) = (max (0, {Az,x) + (bx) + r-)):i.
3pecs A € §f{ LbeRy ceR.

3ANAYA 6 2,5 6anna

Haipu cySanddeperunan dyrxumn [ RE — R

2

d
f(x) = (Ztuclx(()..!';)) .

DNEeKTPOHHBIA JOKYMEHT



I[OMaHIHee 3aJaHue

Ontumusauyusa ana scex! 3agaum Ha gom. Hepgens 4

3A0AYAT 26anna

J[loKaxuTe, UTO 3Ta QyHKUMS BLINYKNa:
fle,y,2)= .‘,hu:(! ¥ —lf) +{z =2 +e7v

rae pynkuma [ 0 B 5 B umeer 06nacTb onpesenexing, onpeaeninmyio kax:

dom f = ((x.y.2) ER*: 2 4 y >0,z >0}.

JANAYA 2 16ann

LleHTp Macc Tena ABNAETCA BAXHBLIM NOHATHEM B duauke (Mexanuke), AnA cucTems ma-
TEPUANbHbIX TOUEK C MACCaMM 171; K KOOPAMHATAMM 1y, UEHTP MaCC ONPeeNAETCA Kax:

)_:: Ly

pI¥, | T

LlenTp Macc Tena He BCeraa Nexwr BHyTPH Tena. Hanpumep, UeHTp mMace By6nuKa Haxo-
[ATCA B €ro OTBEPCTAK, [lOKaXM, YTO UBHTP MACC CHCTEMbI MATEDHANbHBIX TOMEK NEXHT
B BoNyxN0k 0BONOHKE MHOXECTBA 3TUX TOYEK.

3ANAYA 3 16ann

Roxaxw, wto conv{zr' 1 x € R |z =1} = {A €8 :tr(A) =1},
3ANAYA 4 16ann
Doxaxu, 4o muoxectso {r € R? | %1 < o} Aennerca soinyknsm.
AANAYA S 16ann
Paccmotpum dymkumo [ () = 1, rae & € R 3anonHm cneayiowyio Tabnuly + unm -.

OBuAcHK cBOM OTBETH (C AoxasaTenscTeamu).

d Beirtyknasn Borwyran Crporo suinyknas J1-CANBHO BLINYKNas
2.reRyy
-lL,reRyy
0
0.5
1

[lokasku, UTO GYHKLMA SHTPONWK, ONPeASNEHHaR Kak

i

fla) = —Z.r', log(x;),

i=1

cdom(f) = {r € R : 3" | 2; = 1}, ABnAeTCA CTPOr0 BOFHYTOMA.
3A0AYA 7 26anna
oK@k, 4TO MaKCUMyM BBIMYKNON GyHKWAK f Han MHororpaHHikom 2 = conv{oy, ... v}

[OCTUr3eTCA B OLHON W3 Br0 BEPLIVH, T. €.

sup f(z) = max f(v;).
reP =Lk

Bonee cunbHoe yTEEPXKAGHUE: MaKCHMYM BuiNyKNOA GYHKLUM Hag 3aMKHYTBIM CrpaHi-
HEHHbLIM BbIMYKNbIM MHOXECTBOM AOCTUIaeTCA B Kpﬂl:iHEpl TOYKE, T. €. TONKE B MHOXECTBE,
KOTOpas He ABNABTCH BbINYKNOW KOMGWHALMER NIG0RA OPYrom TOYKM B MHOXecTBe (Te6e

HE HYXXHO ero QoKa3biBaTh). [Togckaska: MpeanonoXM, YT YTBEPXKAEHHE HEBEPHO, W UC-
nonb3yi HepaseHcTao VenceHa.

3AMIAYA B 16ann

[okaxu, 4T A8a ONpeeneHns {i-CUIBHC BbINYK/bIX GYHKLUWA 3KBUBENEHTHLI

1. f(x) senseTcAa f-CMbHO BLINYKNOA <= ANA MoGbIX T, 22 € S M 0< A< 1
[LnA HekoTopora g > (:

FQhry (1= Na2) € AF () + (1= N fle) = GA0 = Ny — o

2 1

) ABNAETCH j1-CHNBHO BBINYKNOA <= cywectayer j; > () Takoe, 4TO QyHKUMA
L 9
flx) — ”2 |l 2||? smnaeTca BRINYKNOM.

IIpumepHbIe 3a1aHis 10 KOHTPOJIbHOI padoTe

KonTtpoabnas padora
3aoanue 1: Memoo conpax;ceHHbIX 2PAOUEHIN 08
1. Onummre anropuTM METOJa COMPSKEHHBIX T'PAJAMEHTOB. B ueM ero mpeumyiecTa Mo
CPaBHEHMIO C METOJIOM I'paJINEHTHOTO CITycKa?
2. KakoBsI ycroBusi CXOAMMOCTH METO/A COMPSIKEHHBIX TPAJUEHTOB?

OJEeKTPOHHBIN JIOKYMEHT
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4.

5.

[IpuBenuTe mpuMep 3aaa4u, T/I€ METOJ CONPSDKEHHBIX TPaAUeHTOB OyaeT 3ppeKkTuBeH.
PaccunraiiTe = HECKOJIBKO  IMAroB  METOJA  COMPSDKEHHBIX  TPAJUCHTOB  JUIS
dyrkumn f(X)=x?+2y? ¢ HavanpHO# TOUKOH (Xo, Yo)=(1,1).

B uem paszHmIa Mex 1y MOJTHBIM U HETIOJTHBIM METOJIOM COTPSDKEHHBIX TPAJIUCHTOB?

3aoanue 2: Memoo Horomona u Kea3unvriomonoecKue memoonl

6.
7.
8.

9.

O0wbscHure, kak padoraer Meron Hetotona. KakoBa ero cxonumocts?

Kakue mpo0iaeMbr MOTyT BO3HUKHYTh IIPH HCIOJIB30BaHNU MeToaa HproTona?

Onwumure, Kak paboTal0T KBa3MHBIOTOHOBCKHE METOBI, U MPUBEIUTE IPUMEP OAHOTO U3
HHX.

Paccuwnraiite maru metona Herotona s GpyHKInm f(X)=x?—4x+4.

10. Kak MOXHO yJay4IIUTh MPOU3BOAUTEIBHOCTh MeTo1a HproToHA?
3aoanue 3: Cydecpaouenmuulii Memoo u a0anmueHvle Memoovl

1.

2
3.
4.
5

Omnpenenure, 4TO TaKOe CyOrpaJUeHTHBIN METO U B KAKUX CIy4asiX OH MPUMEHSETCS.
OO0bsicHUTe, KaK pabOTaeT alallTUBHBIN METO]] TPAJUEHTHOTO CITyCKa.

[TpuBenure npumep GyHKIUH, JUIsI KOTOPOH cyOrpaeHTHBIH METOJT OYAET MOJIe3EH.
KakoBbl OCHOBHBIE TPEUMYIIIECTBA U HEJOCTATKU CYyOTrpaJiIMEHTHOTO MeToAa?
Paccuuraiite 0OHOBJIEHHE MTAPAMETPOB C UCIOIH30BAHUEM CYOTpaIMEHTHOTO METOAA TS
byuxuuu f(X)=[x|.

3aoanue 4: Ilpoexyus u anzopumm @pank-Bynvha

6.

7.
8.

9.

OnumuTre, 4T0 TaKoe MPOEKIHS Ha BBIIYKIYI0 OOOJIOUKY M KaK OHA HCIOJb3YeTCs B
ONTUMU3ALMH.

Kak paboraet anroputm ®@pank-Bynegpa? Ilpuseante ero marm.

B kakux cinydasx amroputm ®Ppank-Bynbda MoxeT OBITH HpeANoOYTHUTENbHEE IPYTUX
METOI0B?

[lpuBenure mpumep 3amaum, rae anroputm Dpank-Bymbda moxker OBITH ycHemHo
IIPUMEHEH.

10. KakoBa cnoxxHocTth anroputMma @pank-Bynbda B 3aBUCHMOCTH OT pa3MepHOCTH 3a7a4n?
3aoanue 5: Memoo 3epkanvHo20 cnycka

1.

2.

w

4.
5.

OOBbscHUTE, Kak pabOTaeT METOJX 3E€pKAJbHOIO CIyCcKa M B KaKMX CIy4asx OH
PUMEHSIETCS.

Kakue mpenmyiiectBa JaeT MeTOJ| 3€pPKaJbHOIO CIYCKa MO CPaBHEHHIO ¢ OOBIYHBIMHU
METOJIJaMU TPaJIMEHTHOTO CITycKa?

[TpuBeauTe mpuMep 3a7auu, I71€ METO/1 3ePKAIILHOTO CIycKa OyaeT 3 peKTHBEH.

KakoBa C0)HOCTh METO/1a 3epKaIbHOTO CITyCKa?

PaccunraiiTe maru MeTo1a 3epKaibHOro crycka 1 GyHkiun f(x)=05(x—3)? ¢ HayaIbHOi
toukoit X0=0.

3aoanue 6: Memoo wmpaghnvix pynkyuit u ADMM

6.
7.
8.
9.

Uro Takoe meron mrpadHbIX QyHKIUN U Kak OH paboTaer?

Oo6mwsicauTe, Kak padoraer merox ADMM (Alternating Direction Method of Multipliers).
B kakux cnyuyasx meron ADMM mokeT ObITh NpeAnouTUTeIbHEE APYTHX METOA0B?
[IpuBenure mpumep 3agaud, TA€ MPUMEHEHHE MeToaa MmTpadHbIX (QyHKIUNA Oynet
YMECTHBIM.

10. KakoBbl OCHOBHBIE MMPEUMYIIECTBA M HEIOCTATKH METOAOB IUTpapHBIX (YHKUHUN H

ADMM?

3aoanue 7: Memoo enympenneit mouku

1.
2.
3.
4.
S.

Onummre, Kak paboTaeT METO/1 BHYTPEHHEH TOUKU U B KaKUX CIIydasix OH IPUMEHSETCS.
KakoBa c10%HOCTh METO/1a BHYTPEHHEN TOUKH /7Sl INHEHHBIX Iporpamm?

[TpuBenute mpumMep 3a7auu, rie METO1 BHyTpeHHEH Touku OyneT a3 dexTuBeH.

Kakue npo0iaeMbl MOTYT BO3HUKHYTH MPU MCIIOJIb30BAaHUM METO/a BHYTPEHHEH TOUKH?
PaccuunraiiTe maru MeTozja BHyTPEHHEW TOUKH JUIsl IPOCTOM 3a7a4d ONTUMHU3ALNH.

3aoanue 8: Ceonoevie 3aoauu

6.

Omnpenenure, 4TO TaKOE CEAIOBAs 3a7a4a U MPUBEIUTE IPUMED.

DNEeKTPOHHBIA JOKYMEHT



7. KakoBbl yc10BHs ONTUMAJIBHOCTH IS CEIJIOBBIX 3a1a4?

8. OOBbsAcCHUTE, KaK MOXKHO PEIIUTh CEJIOBYIO 337ady C IMOMOIIbI0 METOAA TPaJUCHTHOTO
CIIyCKa.

9. IlpuBenute mpuMep NPUMEHEHUS CEIJIOBBIX 337a4 B 9KOHOMUKE HIIM TEOPUH HTP.

10. KakoBbl OCHOBHBIE TPYAHOCTH, BO3HUKAIOILME IIPH PEILICHUH CEIJIOBbIX 3a1au?

IIpumepHbIe 3a1aHus 1J151 0OHYCHBIX 0aJ1710B
CroxacTnuyeckasi ONTUMH3aALMSA

Bonpoc 1

Yro Takoe cToXacTU4YecKasi ONTUMHU3AIHS?

a) OnTuMu3anus ¢ UCIOIb30BaHUEM JICTSPMHUHHPOBAHHBIX aJITOPUTMOB
b) OnTuMu3aIus, yIUTHIBAOIIAs CITyYaliHbIC DJIEMEHTHI B MOJICIIH

¢) OnruMu3anus, OCHOBaHHAs Ha JIMHEHHBIX YPaBHEHUSX

d) OnTumusanus ¢ PUKCUPOBAHHBIMH ITapaMeTpaMu

Bonpoc 2

Kakoii U3 cienyromux MeToI0B SBJISETCS CTOXaCTHYSCKIUM?
a) Metox rpaiMeHTHOTO CITyCKa

b) Meron HetoToHa

c¢) 'enernueckue anropuTMsl

d) Meron Jlarpanxa

Bonpoc 3

B uewm 3akiodaeTcss OCHOBHOE MMPEUMYIIECTBO CTOXaCTUYECKUX METOJIOB ONITUMH3ALINH?
a) Breicokast TouHOCTH

b) BeicTpas cxoaumMocTh

¢) CriocoOHOCTh HAXOAUTH TTI00ATBHBI MUHUMYM B CIIOKHBIX JJaHAMAdTaX

d) IIpocrota peanuzanuu

Bonpoc 4

Yro Takoe cTOXacTUYeCKU rpasueHTHbIN ciyck (SGD)?

a) Meroz, ncnob3yroMii Becb HA0OP TaHHBIX JJIs BBIUMCICHUSI TPaIueHTa

b) Metona, ucnionb3yromuii ciydaiiHbIil T0AHA00DP JaHHBIX 7S BBIYUCICHUS TPalueHTa
¢) Mero/1, 0cHOBaHHBII HAa BTOPOM IIPOU3BOITHOM

d) Meron, He TpeOyromuii rpajueHTa

Bompoc 5

Kakoe u3 cienyromux yTBepKIeHUH BEPHO AJIs CTOXACTHYECKOTO TPaJUeHTHOTO cIrycKa?
a) OH Bcerza HaXxoUT I100aJIbHBIIT MUHUMYM

b) OH MOXeT OBITh MEHEE YCTONYHMBBIM, YeM OOBIYHBIN IPaInEHTHBINA CITyCK

¢) OH TpeOyeT 6oJIblie BHIYUCIUTENBHBIX PECYPCOB

d) OH HEe MOXKET MPUMEHSTHCS K OOIBIINM JAHHBIM

Bomnpoc 6

Kakoii MeToJ1 4acTo UCIONb3yeTCsl B CTOXAaCTHUECKON ONTUMU3ALINY JJIsl PEIISHHS 3aa4 C
OOJIBIIIMM KOJTMYECTBOM IEPEMEHHBIX ?

a) Meron rpalieHTHOTO CIycKa

b) DBOMIOIIMOHHBIE AITTOPUTMBI

¢) Meton BHyTpeHHEH TOUKHU

d) Meton Jlarpamxa

DNEeKTPOHHBIA JOKYMEHT



Bomnpoc 7

B dem 3axitogyaeTcst npuHIKI pabOThl TEHETUYECKUX AIITOPUTMOB?
a) Mcnonp30BaHue rpafueHTOB Ml TOMCKA ONTUMYyMa

b) MoaenupoBaHue €CTECTBEHHOTO 0TOOpA U SBOJIIOLUT

¢) JIuneitHas anmpokcumanus GyHKIIH

d) OnTrMu3anys ¢ MCIOIb30BAaHHEM MAaTPUYHBIX OTEpaIlHii

Bomnpoc 8

Kakoli u3 cienyrommx METOJ0B SIBJIAETCS IPUMEPOM CTOXACTUYECKON ONTUMHU3ALUNU?
a) Meron HetoToHa

b) Anroput™ MypaBbHHON KOJIOHUU

¢) Meroa rpaiMeHTHOrO CITyCcKa

d) Meroa cXoauMOCTH

Bomnpoc 9

Uro Takoe "mym" B KOHTEKCTE CTOXAaCTHUECKON ONTUMHU3ALNN?
a) [TorpemHocTy B M3MepeHuUsx

b) Citydaiinbie KoJieOaHUs B JAaHHBIX

¢) AHOMaJIMHU B aJITOPUTME

d) Bce BrlmenepevrncieHHoe

Bomnpoc 10

Kaxk croxacTtnueckas OIITUMU3alA MOXET OBITh UCIIOJIB30BaHA B MAIIMHHOM O6y‘~IGHI/II/I?
a) [l yMeHbILIEHUs pa3MepOB JTaHHBIX

b) [is yirydimeHus: TOYHOCTH MOJIEITH

¢) s HaxOXKAECHUS ONTHUMAJIbHBIX THIIEPIIapaMeTpOB

d) Bce BrlenepevncieHHoe

I'paameHTHBIN CIIyCK

Bomnpoc 1

Yro Takoe rpaJueHTHBIN CITYCK?

a) Meron1 Hax0X/1eHN MaKCUMyMa (PYHKIIUU

b) Meton MuHMMM3aLKMU QYHKIIMU, OCHOBAaHHBII Ha IpalUeHTE
¢) Meron, NCHONIB3YIOMIMH TOJIBKO 3HAYEHUS (PYHKIIMH

d) MeroJ1, OCHOBaHHBI! Ha CIIy4allHBIX 3HAYCHUSX

Bonpoc 2

KakoBa ocHOBHas ujiesi rpalMeHTHOrO cIycka’?

a) [lepemenienrie B CTOpOHY HauOOJIBIIIETO TPAIUCHTA
b) [lepemenieHre B CTOPOHY HAaMMEHBIIIETO TPaIueHTA
c) [lepememienue no GUKCUPOBAaHHON TPAEKTOPHUHU

d) ITepemenienue ciyyaitHpIM 00pa3zom

Bomnpoc 3

Kakoii u3 cienyrommx napaMeTpoB sBISETCS KPUTHUECKH BaXKHBIM JIJIsl TPAIMEHTHOTO
crycka?

a) Pasmep mara (learning rate)

b) KonnuectBo ureparmii

c¢) Pazmep BbIOOpKH

d) KonnuecTBo nepeMeHHbIX

Bonpoc 4
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YTo NpouCXOAUT, €CIIU pa3Mep Il1ara CIUIIKOM BEJIMK B IPaJUEHTHOM CIIycKe?
a) AnroputM coiiercs ObICTpee

b) AropuT™M MOXET HE COUTHCH M "MIEPENPHITHYTh" MUHUMYM

¢) AIropuT™ BCeraa HallIeT ONTUMYM

d) Anroput™m Oynet paboTaTh MEIIICHHO

Bompoc 5

Kakoii BapyaHT rpaJu€HTHOTO CITyCKa UCII0JIb3yeT BeCh HA0Op JaHHBIX JIJIsl BBIYMCICHUS
rpaauenta’?

a) CToxacTHUeCKuil TpaJueHTHBINA CITYCK

b) [TakeTHBII rpaJMEeHTHBIN CITYCK

¢) MuHu-6aT4 rpaueHTHBIN CITyCK

d) AnanTHBHBIN rpaJUeHTHBIN CITYCK

Bomnpoc 6

Kakoii u3 ciemyronmmx MeTo10B SBISETCS BAPHAHTOM I'PAIHMEHTHOTO CIycKa?
a) Meron HecrepoBa

b) Meron bpoiinena

¢) Meton Jlarpanxa

d) Meron HeroTona

Bompoc 7

Urto Ttakoe "mageHue" B KOHTEKCTE IPAIMEHTHOTO CITycKa?
a) [Ipouecc yBenuyeHust GyHKIUU

b) [Ipomecc yMeHbIICHUS PYHKITHH

¢) [Iponecc BeUUCIIEHUS TPaHeHTa

d) [Tponecc renepanuu CIy9aifHbIX 3HAUCHUH

Bomnpoc 8

Kakoli u3 cienyrommx METo0B MOKET TOMOYb U30€KaTh IPOOJIEMbI 3aCTpEBaHUs B
JOKaJIbHBIX MUHUMYMaXx?

a) YBennueHue paMepa miara

b) Mcnonb3oBaHne MOMEHTyMa

¢) YMeHblIeHHE KOJUYECTBA UTepaluii

d) Ucnonb3oBanue hUKCHPOBAHHOTIO IlIara

Bomnpoc 9

Kaxkoii u3 CJICAYIOMIUX AJITOPUTMOB SBJIACTCA aAalITUBHBIM MECTOIOM I'PAAUCHTHOT' O CHYCI(a?
a) Adam

b) SGD

¢) RMSprop

d) Bce BolenepeyrcieHHOE

Bomnpoc 10

Kak MOXHO ymy4IIUTh CXOIUMOCTb IPAJUEHTHOTO CITyCKa?

a) YMeHblIeHHe pa3Mepa BIOOPKU

b) Mcnonb30BaHue pa3IMyHbIX CTpAaTETuii U3MEHEHUs pa3Mepa Iara
¢) YBenn4YeHne KOJTMYeCTBa MePEMEHHBIX

d) YBenuuenue cia0KHOCTH QyHKIHH
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3amanus 1J151 IPOMEKYTOYHOM ATTECTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3ananue OTBeT Komnerenumus
n/n
1. | KakoBa ocHoBHas uaes Metona HeroTOHA UL HAXOXKACHUSA b OIlK-1

IKCTPEMYMOB (DYHKITUH?

a) Micnonp3oBaHue TONBKO MEPBOTO MPOU3BOTHOTO
b) Ucnonb3oBaHue nepBoro 1 BTOPOro MPOU3BOAHBIX
¢) Ucnonb3oBanue TOJILKO BTOPOTO TPOU3BOTHOTO

d) Mcrionp30Banme YUCISHHBIX METOIOB

2. | Kakoii U3 clenyrommx METOJIOB SIBJSICTCS] KBA3UHBIOTOHOBCKHM? b OIIK-1
a) Mertoj rpaiMCHTHOTO CITyCcKa

b) Meton bpoiinena-®netuepa-Tonndapba-lllanno (BFGS)
€) Mertoxn HrroToHa

d) Meton cyOrpaaneHToB

3. | B kakux ciyyasx 1enecooOpa3HO UCIONB30BaTh CyOrpajineHTHBINR c OIIK-1
MeTon?

a) Jns rmaakux QyHKIuA

b) st HeBBITyKIBIX QyHKINH

c¢) Jns BBIMYKJIBIX, HO HE TIaJKUX QYHKIUH
d) st Bcex TIoB QyHKIMI

4. | KakoBa OCHOBHas IeJIb METOJIa 3ePKATLHOTO CITycKa? b OIlK-1
a) Munnmu3zanus GyHKIUH 03 orpaHuvIeHUH

b) ITouck onTUMAIEHOTO PEIIeHUs B BHITYKJIOH 000I0YKe

c) [IIpeoOpazoBanme 3amaym ONTHMH3ANMKA B  337ady C
OrpaHUYCHUAMUA

d) Ycrpanenne He0OXOAMMOCTH BEIYHCICHHS TPAIHEeHTa

5. | Kakoii U3 creayromux MOIXO0A0B SIBISIETCS OCHOBHBIM B METOJE b [K-1
BHYTpEHHEH TOuku?

a) [Tonck skcTpeMyMa Ha TpaHHIe 00IaCTH IOMTYCTUMBIX PEIICHUI
b) IlocrenenHoe npuOIIKEHHE K TPaHMIE OOJACTH JIOMYCTUMBIX
peuieHuit

c) MHcmonp3oBanne wTpadHBIX QYHKOHA Ui 00pabOTKH

OTpaHUYECHUI
d) [Ipumenenue merona Jlarpanxka /Ui HAXOXKIEHUS ONTHMyMa
6. | Kakoi Meron onruMM3alMd OCHOBAaH HAa  HCIIOJIL30BAHUU Meton OIIK-1
NPOU3BOJHBIX Ui HAXO0XIEHUS JIOKAJIbHBIX MHWHUMYMOB U Herotona
MaKCUMYyMOB?
7. | Kak Ha3piBaeTcs METOJ, KOTOPBIM HCIIONB3YETCS Il yMEHbIeHus | Pemykius OIIK-1
JUCIIEPCUH B CTOXACTHYECKUX METO/IaX ONTUMU3AIUH? AUCHICPCHUHA
8. | Kakoii airopuT™ ONTHMH3ALMH UCTIONIB3YET CIIy4allHbIe TPaJUCHTHI SGD/ OIlK-1
JUTsT OOHOBJICHHSI ITAPAMETPOB MOJICITH? CTOX&CIWI
eCKui
TpalueHTH
BIH CITyCK
9. | Kakoii MeTom HCIONB3YeTCS I HAXOKICHHUS JIOKAJIBHOIO | AJTOpUTM IIK-1

MHHHUMYMa B OIrpaHUYCHHBIX 00acTIX C HCIOJB30BAaHHEM (DpaHK-

pOEKIUii? Byibda
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10. | Kak  Ha3pIBaeTCs  MOAXOH, KOTOpbIH coderaeT B  cebe | YckopeHue IK-1
CTOXaCTHYECKYI0 ONTHUMM3ALHUI0 M METOAbl YCKOpEHHS JUIs
MTOBBIICHHST 3(PPEKTUBHOCTH?

11.| Kakoli kjacc METOIOB ONTHMH3AIMU HUCHOJNB3yeT BTOpble | KBasuHbIOT IK-1
MIPOM3BOIHBIE IS YITYUIIEHHS] CXOTUMOCTH? OHOBCKUC

METOIBI

12. | Kako#i TepMUH KCIONB3YETCsI JIIsl ONTMCAHUs yMEHbIIEHHs Bapranuu | Jucnepcus IK-1
OLIEHOK B TPOLIECCE ONTUMM3ALUH?

13. | Kakoli MeToj HCHONB3yeTCs sl HAXOXJACHUS onTuManbHoro | IIpoexums IK-1

pemieHua B 3aJadax C OrpaHUYCHUSIMU, OCHOBaHHBIN Ha
TrpaAuCHTHBIX MeTOHaX?

DNEeKTPOHHBIA JOKYMEHT
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