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1. ITACITIOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®onpa oneHouHblx cpeAcTB (POC) — HeoThemyeMas dYacTh pabouei
IpOrpaMMBbl TUCHUIUIHHBI (MOIyJs1) MeToapl ONTUMHU3AIMU U TIpEeIHA3HAYCH IS
KOHTPOJIA W OILIEHKH OOpa30BaTeNbHBIX OCTIKEHUN CTYACHTOB, OCBOHMBIIHNX
IpOrpamMMmy JUCUUIUIUHBL (MOIYJIS).

1.2. Ilenu u 3agaum (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH 00YUaroIIerocs
tpeboBanusmM DI'OC BO OGakamaBpuar / choenmuajauTeT / Marucrparypa Mo
HarpaBJICHUIO IMOJITOTOBKU 44.04.01 [lemarornueckoe obpa3oBaHue,
YTBEPXKJIEHHOTO TpHKa3oM MuHucTepcTBa oOpa3oBaHuss M Hayku Poccuiickoii
®deneparuu ot 22 ¢geBpanst 2018 . Ne 126 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMU ).

1.3. Ilepeuyenb kommeTeHuHi, GopMHPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMBbl
[Ipouecc ocBOEHUsT AUCIUIUIMHBI HAITPaBJIeH Ha OPMUPOBAHUE CIIETYIOLIUX

KOMH@TGHHI/Iﬁ N HHAUKATOPOB UX JOCTHUIKCHHA:

Koa mo ®I'OC BO |
IIpodheccrnonanbHbIC
[1K-2.1. 3HaTh cOBpeMEeHHbIE TEXHOIOTHH
WHTETpaIH pa3paboTaHHOTO CUCTEMHOTO
MPOrpaMMHOTO 00ecTIeueHuUs
[IK-2.2. YMeTh OCylIeCTBISTh HHTETPALIUIO
pa3paboTaHHOTO CHCTEMHOTO MPOTPAMMHOTO
obecreyeHus
[1K-2.3. Bnanets HaBbIKaMU UHTETPALIUN
pa3paboTaHHOTO CUCTEMHOTO MPOTPAMMHOTO
obecrieueHust

HNHINKATOP J0CTHIKEHHS

[TK-2. MuTerpamus pa3paboTaHHOTO
MPOrPaMMHOTO OOecTieueHust

[TK-6. CiocobeH mpoBOAUTH UCCIICIOBAHUS B
MPEIMETHOM 00J1aCTH HAYYHOTO 3HAHUS U B
cdepe obpazoBaHus, pa3padaThHIBATh
WHHOBAI[MOHHBIC MEXaHU3MBI U
WHCTPYMEHTApHUU JUIsl PEILICHUs HAYYHBIX
3ama4

[1IK-6.1. JIleMoHCTpHUpYyET 3HaHUE
0COOCHHOCTEH MPOBEICHUS UCCIIEIOBaHH B
obmact UKT u obpa3oBanus

T1K-6.2. Pemaet ucciieoBaTelbCKUE 3a0a4n
C Y4€TOM COJEPIKATEIBHOIO U
OpPraHU3aIlMOHHOTO KOHTEKCTOB

[1K-6.3. Pa3zpabaTsiBaeT aqropuT™ 1
CHOCOOBI TOCTHXKEHUS TPOCKTUPYEMBIX
YPOBHEH CBOETO MPO(PECCHOHATILHOTO U
JUYHOCTHOTO POCTa

1.4. Dranbl ¢gopmMupoBaHUS KOMIIETEHI U M CPeICTBA OLECHUBAHUS

YPOBHsA UX ¢OPMHPOBAHHOCTH

Jrtanbl GOpMUPOBAHUA KOMIIETEeHIMIt

Komnerenuuu

KOHTpOHLHO-OHeHO‘{HBIe

cpeacTBa / crnocod OleHUBAHUA



Tema 1. Metoauueckne 0CHOBBI I1K-2; TIK-6 Beinonnenue nabopaTOpHBIX

ONTHMU3AIUH CHCTEM pabor

Tema 2. JIuneitnoe nporpammuposanne | IIK-2; ITK-6 Beinonnenue nabopaTOpHBIX
paboT

Tema 3. TpancnoptHas 3aaa4a I1K-2; TIK-6 Beinonuenue n1abopaTOPHBIX
paboT

Tema 4. JInneliHOE LET0YUCIIEHHOE I1K-2; TIK-6 Boinonnenue nabopaTOPHBIX

MpOrpaMMHUpPOBaHUE pabot

Tema 5. /luckpernoe I1K-2; TIK-6 Beinonnenue n1abopaTOPHBIX

MporpaMMHUpPOBaHUE pabot

Tema 6. HenuneitHoe I1K-2; TIK-6 Brinonnenue nabopaTOPHBIX

MporpaMMHUpPOBaHUE pabot

Tekymas aTTecTanus [1K-2; I1K-6 KonrponsHas padora

IIpomeskyTOUHAs aTTecTALMS IIK-2; TIK-6 Sauer

1.5. Onucanue nmokasareseil GopMupoBaHUS KOMIIETEHIU

Koa xommerenuuu

Pe3yabTarhbl ChOPMHUPOBAHHOCTH

[TK-2. UnTerpanus
pa3pabOTaHHOTO MPOTPAMMHOTO
oOecrieueHus

ITK-6. CniocobeH npoBOAUTH
HCCIEA0BAHUS B IIPEAMETHOU
001acTH HAYYHOTO 3HAHMUSI U B
ctepe oOpa3zoBaHus,
pa3pabaTbIBaTh MHHOBAITHOHHBIE
MEXaHU3Mbl U HHCTPYMEHTapUil
JUIS PeLIeHNs] Hay4YHbIX 3a7a4

[1K-2.1. 3HaeT COBpEMEHHbIC TEXHOJOTHMH HWHTETpalluu

pa3paboTaHHOTO CUCTEMHOTO IPOrPaMMHOTO
obecrieyeHus

I1K-2.2. YMmeer OCYILECTBIIATh HMHTErPALUIO
pa3paboTaHHOTO CHUCTEMHOTI'0 IPOrpaMMHOTO
obecrieyeHUs

[1K-2.3. Bnaneer HaBbBIKAMU WHTETpalu
pa3paboTaHHOTO CUCTEMHOTO POrpaMMHOTO
obecrnieyeHus

[IK-6.1.  JlemoHCTpupyeT 3HaHHE  OCOOCHHOCTEH
npoBeneHuss uccienoBanmii B obmactu  UKT w

o0pazoBaHUs

[1K-6.2. Pemaer uccienoBaTteabCKUe 3aaud C YYETOM
COJIEP)KAaTENbHOIO W OPraHU3alMOHHOTO KOHTEKCTOB
[1K-6.3. Pa3pabareiBaeT airoputM H  CIIOCOOBI
JOCTHKEHHUSI  TPOEKTHUPYEMBIX  YPOBHEW  CBOEro
npo¢eCCUOHATBHOTO M IMYHOCTHOTO POCTA

1.6. Kpurepun oueHUBaHMSI KOMIIETEHUHMH HA Pa3HbIX JTanax Hx

¢popmupoBanus

Bua yueoHoii pa6oThl

| KosmnuectBo 6a/1510B

1 cemectp / 1-2 TpuMeEcCTp

0P0 0-3®0 300
OdopMieHrE 0TYETOB 1O JTA00PATOPHBIM 40 6ayoB 40 6ayoB
paboTaM
PaboTa Ha 1a00paTOPHBIX 3aHSATHIX 40 6ay1oB 40 6ay1oB
BpInojiHeHHE TECTOBBIX 3aaHHIA - -




BrImmonHeHue 3agaHuil cCaMOCTOATEBLHON 10 6amioB 10 6amtoB
paboThI

3a4eTa 10 6amaoB 10 6amaoB
HToro 3a cemecTp: 100 GamioB 100 GamioB
Bcero 100 6amioB

HaxkonureanHas cucremMa ounenuBanug mo 100-0ajbHOM IKajge

Yeroipexodad-
JbHAsl CHCTEMAa
OLICHUBAHMS
IK3aMeHa

100-
0aJllIbHAA
HIKAJIA

BykBenHnas mkana, coorsercrsyromas 100-
0aJ/JILHOM IKAJIe

CucremMa
OLICHMBAHMA
3adera

OTIINYHO

90-100

A — OTJIMYHO — TEOPETUUYECKOE COICPKAHKE Kypca
OCBOCHO IOJTHOCTHIO, 06€3 MpoOeIoB; HEOOX0IUMbIE
MPAKTHYECKHE HABBIKK Pa0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOPMHUPOBAHBI; BCE
MpeyCMOTPEHHBIE POTpaMMoii 00yIeHUs
yueOHBIC 3aJaHKsI BBIITOJIHEHBI, KAYECTBO UX
BBITIOJIHEHHS OLICHEHO YHCJIOM 0alllIoB, OJU3KHUM K
MaKCHUMaJIbHOMY

Xopomo

83-89

[B — oueHb XOPOIIO — TEOPETUUYECKOE COJEPIKaHHE
Kypca OCBOCHO MOJTHOCTHIO, 03 Mpo0OeoB;
HEOOXOIMMBbIE PAKTUUECKNE HABBIKU PAOOTHI C
OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM
c(OpPMHUPOBAHBI; BCE PEAYCMOTPEHHBIE
nporpaMMoii 00y4yeHus1 y4eOHbIe 3a1aHHs
BBITTOJIHEHBI, KAYECTBO BBIMOJIHEHHS OOJIBIINHCTBA
M3 HAX OLIEHEHO YHCJIOM 0aylIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopo1io

75-82

C — Xopo1Io — TeopeTHIecKoe coiepkaHne Kypcea
OCBOCHO TMOJIHOCTBIO; HEKOTOPHIE TPAKTUYECKUE
HABBIKU pa0OTHI C OCBOCHHBIM MaTE€pHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MpeyCMOTPEHHbIE POTpaMMoii 00ydeHUS
y4eOHBIC 3a/IaHUs BHITIOJTHEHBI, KAY€CTBO
BBITIOJTHEHHS] HU OJTHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHCIIOM 0aJIJIOB, HEKOTOPBIC BUIBI
3aJlaHUH BBINIOJIHEHBI ¢ OIKUOKaMU

VY nosnerBo-
PUTEIBHO

63-74

D — yZ10BIETBOPUTEIBHO — TEOPETHUECKOE
COJIepKaHUE TUCIUILTUHBI OCBOCHO YaCTUYHO, HO
npo0esBl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HEO0XOIMMBbIC TIPAKTUYECKUE HABBIKU PaOOThI

C OCBOCHHBIM MaTE€pPHajJIOM B OCHOBHOM
chopMHUPOBaHBI; OOJIBITUHCTBO
MIPEyCMOTPEHHBIX POTPaMMOid 00yUSHHS
y4eOHBIX 3aJ]aHU BBIIIOJIHEHO, HEKOTOPHIC

13 BBINOJIHEHHBIX 33JJaHUN, COACPIKAT OIIMOKU

Y noBieTBo-
pHUTEIBHO

50-62

E — nocpencTBEHHO — TEOpPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c()OpMUPOBAHBI, MHOTHUE ITPEyCMOTPEHHbIE
nporpamMMmoii o0ydeHus: yueOHbIe 3a1aHus

HE BBITIOJHEHBI MO0 KaYeCTBO BBHITTOJTHEHHUS

HCKOTOPLIX M3 HUX OLOCHCHO YMCJIIOM 6aJ'IJ'IOB,

3aureHo




OIU3KUM K MHHHMAJIbHOMY

Heynosnerso- 2149 FX — Hey10BIE€TBOPUTEIBHO — TEOPETUYECKOE
PpUTENBHO coJiep’KaHue Kypca OCBOEHO YaCTHYHO; He 3auteno

HEOOXOMMbIE MPAKTUIECKUE HABBIKUA PAOOTHI
He c(OPMUPOBAHBI; OOILITHHCTBO
peayCMOTPEHHBIX IPOTPaMMOi 00yUYeHHUs
y4eOHBIX 33JJaHUI HE BBITIOJTHEHO JTH00 KauyeCTBO
UX BBITIOJHEHHSI OIIEHEHO YKCIIOM 0aslioB,
OJM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIIBHOM CaMOCTOSATENILHON paboTe Hajl
MaTepHAIOM Kypca BO3MOXHO TOBBIIICHHUE
Ka4eCTBA BBIIOJHEHUS yYUeOHBIX 33aHuUi

HeynosnerBo- 0-20 F — Hey10BJIETBOPUTEIHHO — TEOPETUUYECKOE
PHUTEITHHO coJiepKaHue Kypca He OCBOCHO; HEOOXOMMBbIC

MPAKTUYECKHE HABBIKU PAOOTHI

He c()OPMHUPOBAHBI; BCE BBHITIOIIHEHHBIE Y4eOHbIE
3aJJaHus CoJepKaTt rpyObie OMIHOKH,
JOTIOJIHUTEIbHAS CaMOCTOsITENIbHASL paboTa HaJ|
MaTepHalioM Kypca He MPUBEJET K KaKOMY-JITH00
3HAYMMOMY TIOBBIIIEHUIO KaY€CTBA BBITTOJIHEHHUS
yueOHBIX 3aJaHMI

2. KOHTPOJIBHO-ONEHOYHBIE CPEJCTBA

2.1. OueHoYHBbIE CPEACTBA TEKYIEr0 KOHTPOJIA (TUIOBBIE)

Bomnpock! a1 TeKymero KOHTpoJis:

Kakoii MeTo onTUMHU3alMd OCHOBAH HAa UCIOJIb30BAHUM IIPOU3BOIHBIX
neaeBoi GyHKIn?

A) I'panveHTHBIN CyCK;

b) Meroa cinydailHOTO MTOUCKA;

B) Metoa nMuTanum OT)KUra;

I') 'eneTnueckue aaropuTMBl.

Kaxkoii MeTos1 onTuMU3alUK TOJXOAUT JIJIS 3a/1a4 C OTPAHUYCHUSIMHU 110
NIEPEMEHHBIM?

A) Meton HeroToHa;

b) Meton mtpadHbIX GyHKIIHIM;

B) Cummuekc-mero;

I') Meron uMUTalMKM OTXKUTA.

Kakoi meTo onTuMHu3anuu mopa3yMeBaEeT UCIOJIb30BAHUE CITyYalHBIX
WU3MEHEHUM NEePEMEHHBIX?

A) I'panveHTHBIN CyCK;

b) Meton HetoToHa;

B) Meroa ciry4aifHOro MOUCKa;

I') Cummiekc-metos.

Kaxoit meTon ontumu3zanuu 3(pPexKTUBEH 1 3a7a4 ¢ O0JIbIIUM
KOJIMYECTBOM JIOKAJIbHBIX ONTUMYMOB?

A) Meton HeroToHa;

b) 'pagueHTHBI ciiycK;

B) Meton mtpadHbIX QYHKITUHT;




I') 'eneTnueckre anropuTMBbl.

Kaxoit MmeTos1 onTUMHU3alinl MOKET UCTIOIB30BATHCS IJIsi 00ydeHUS
HEHWPOHHBIX CETE1?

A) MeToa uMHTAIIUK OTXKUTA;

b) I'paguenTHBI ciiycK;

B) Cummnekc-meTto;

I') MeTon 06paTHOTO pacpoCTpaHEHUS OIIHOKHU.

Kaxkoit MeTo 1 onTUMHU3AIMN UCTIONB3YETCS JJIsl PEIICHUS 3a/1aud TUHEUHOTO
IpOrpaMMHUpPOBaHUs?

A) Meton mtpadgHbIX QyHKIINIM;

b) 'paareHTHBIN cycK;

B) Cumnnekc-merton;

I') MeTon cimy4aitHOTO TTOUCKa.

Kaxkoii MeTo1 OnITHMH3AIIMKA OCHOBAH HA UAEIX OMOJIOTMYE€CKON DBOIIOIUN?
A) I'panveHTHBIN CyCK;

b) Meton ciny4daitHOro moucka;

B) 'eneTnueckue alnropuTMmsl;

I') Meton nMuTalMKM OT)KHUTA.

Kakoii MeTos1 onTuMHU3aMU TOJXOIUT JIJIS 3a/1a4 ONTUMU3ALINY C
JTUCKPETHBIMU TIEPEMEHHBIMU?

A) Meton mitpadHbIX GyHKUINH;

b) ['pagueHTHBI ciiycK;

B) MeTon nMmuTanuu oTKuUra;

I') 'eneTnueckre aaropuTMBl.

Kaxkoii MeTo1 onTUMH3ALUNA XOPOILIO CIPABISAETCS C 3a]a4aMU BBIITYKJIOW
ONTUMHU3ALUN?

A) Metop ciy4allHOTO MOUCKA;

b) Metoa uMuTaliuM OTKUTa;

B) Meton HerotoHa,;

I') 'panueHTHBIA CycK.

10.Kaxoit MeTo ONTUMU3AIUU UCTIONB3YETCS 1JI MOUCKA TJI00aIbHOTO

ONTUMYyMa B 33J]a4ax ¢ HEBBIMYKJION (yHKIMEH?
A) I'pagueHTHBIH CITyCK;

b) Metoa nuMuTaiuu oTKuUra,

B) I'moGanbHas onTUMHU3aIUS;

I') Cummiekc-meros.

11.Kaxkoit MCTOA OIITUMHU3AINHN UCITIOJIB3YCTCA IJIA HAXOXKACHUA MUHUMYMa UJIN

MakcUMyMa (PYHKIUU 06€3 UCTIOJIb30BaHUS TPOU3BOIHBIX ?
A) Metop ciiy4ailHOrO MOUCKA;

b) I'panrieHTHBIN cycK;

B) Meton HproToHa;

I') Cummnniekc-meros.

12.Yto mnpencraBiasieT coOOW METOJ TPAJUEHTHOTO CHYCKa B KOHTEKCTE

ONTUMU3ALNN?

A) MeToz mpuOIMKEHHBIX BBIYMCIICHHIT;

b) Meroa penieHust HENMHENHBIX YPaBHEHHUI;

B) UteparmonHublii METOA ONTUMU3AIUYU C UCIIOIB30BaHUEM IPaJUECHTA;



I') MeTon cimy4aitHOTO TTOMCKa.
13.Kakoii MeToJ ONTMMH3AalMM OCHOBAaH HAa WJAEE UIAroBOro yJIy4IIEHUS
TEKYIIETO PelIeHus 0€3 UCTOIb30BaHUS TPAJUCHTOB?
A) MeTo KBaApaTUYHOr0 NPOrpaMMHUPOBaHHUS;
b) Meton HetotoHa;
B) Meroa ciy4aifHOTo MOMCKa;
I') MeTon KOOpAMHATHOTO CIYyCKa.
14.Yto mpexacraBnser cobOoii mMeTton HbIOTOHA B YHCIEHHBIX MeETOAaX
ONTUMHU3ALUN?
A) Metop cityuyaiiHOTO TIOUCKA;
b) Merton pemienus nuddepeHnanbHbIX ypaBHEHUH;
B) UtepaiinoHHbIi METOM, UCITOIB3YIOIIUI BTOPBIE TPOU3BOIHBIC JJIs
ONTUMU3ALINY;
I') MeTon conpsi’KEHHBIX TPaJIUECHTOB.
15.Kakoii MeTo], ONTUMHU3ALMU [IUPOKO HKCIOJB3YETCs ISl PElleHusl 3ajad
JIMHEUHOTO IPOrpaMMUPOBAHUS?
A) MeTo ri1aBHBIX KOMIIOHEHT;
b) Meton Moute-Kapio;
B) Cummnekc-meTto;
I') Meroa ciy4aifHOro Moucka.
16.Yt0 Takoe METO/ CONPSIKEHHBIX TPAJUECHTOB B UUCIICHHON ONTUMU3ALIAN?
A) Metoa, NCTIONIB3YIOMINK ClTydalHbIe BEKTOPHI ISl ONITUMU3AIUY;
b) MeTon rpaiueHTHOrO CIycKa ¢ (PUKCUPOBAHHBIM IIArOM;
B) Uteparmonnsiit Mmeton, 3pheKTUBHO ONTUMHU3UPYIOLINNA KBaIpaTUIHbIE
byHKIIY;
I') Meton HerotoHa.
17.Kakoit MeToJ ONTUMHU3ALUH TOAXOIUT JIJISl PELICHHUS 3a/1a4 C OTPAHUYECHUSIMU
B BUJIC PABEHCTB W/UJTU HEPABEHCTB?
A) Metop ciiyyailHOTO MOUCKA;
b) MeTon rpaieHTHOTO CITyCKa;
B) MeTon KOOpIMHATHOTO CITYCKa;
I') Meroa wtpagHbIX QyHKIIMIA.
18.YTo Takoe MeTOI KBa3UHBIOTOHOBCKOI OIITUMH3AIINN?
A) Meton rpalu€HTHOTO CITyCKa;
b) Meton cinydaliHOTO MOMCKA;
B) Meton HerotoHa;
I') UteparimoHHbIil METO1, anmpOKCUMHUPYIOIIUA 0OpaTHBIN recchaH.
19.Kakoit ™erox ontumuzanuu dSOPEKTUBEH s 3a7ad € OOJIBIIUM
KOJIMYECTBOM MEPEMEHHBIX?
A) MetoJ conpsiKEHHBIX TPaJUEHTOB;
b) MeTon rpai€HTHOTO CITyCKa;
B) Meroa ciydaifHOro MOMCKa,
I') Meroa nepeMeHHbBIX METOK.
20.4Y10 Takoe METO NEPEMEHHBIX METOK B ONITUMU3ALAN?
A) Metop rpaJIu€HTHOTO CITyCKa;
b) Meton HetoToHa;



B) Uteparnmonnsiii MeTo, MPUMEHSEMBIN K 3a/1a4aM ¢ OMHAPHBIMU
NIEPEMEHHBIMU;
I') Meroa ciy4aitHOro Moucka.
21.Kakoe w3 crHeayronmx YyTBEPKICHHM BEPHO OTHOCUTEIBHO METOAA
IPAMEHTHOTO CITyCKa?
A) HavanbHOe puOIMKeHue He UMEET 3HaYEHUs Ul CXOAMMOCTH;
b) I'paauenTHBIN CITycK BCera CXOAUTCA K TJI00aTbHOMY MUHUMYMY;
B) Ckopoctb 00yuenus (learning rate) He BIUSIET Ha MIPOLIECC CXOUMOCTH;
I') 'paguenTHBIN CITyCK UCTIOJIB3YET TPAIUCHT (PYHKIIMH 171 MUHUMU3AIIUHN.
22.Yto npencrasiseT codboit meroq MHK (MeTon HauMeHBIIMX KBaJpaToOB) B
KOHTEKCTE ONTUMM3ALINN?
A) MeTo1, MUHUMU3ZUPYIOIIUNA KOJTUYECTBO UTEPALIUM IS CXOAUMOCTH;
b) Meton, MaKCUMU3UPYIOITUH TOYHOCTh YHCIEHHBIX BHIYMCICHUT;
B) Metoa, MUHUMHU3UPYIOIIHMI CPETHIO KBAIPATHYHYIO OIIHOKY;
I') MeTo1, MUHUMU3UPYIOIIUI CyMMY KBaJApaTOB pa3HOCTEN MEKITY
HAOJIIOTAEMBIMHU U TIPEICKA3aHHBIMU 3HAYCHUSIMH.
23.Kakyr npobnemy pemaer meton bpoiinena — ®neruepa — [Nonpagapoda
— [llanno (BFGS) B ontumu3zaruu?
A) MuHUMU3aIMI0 BPEMEHU BBIYMCIICHU;
b) Ilouck n0KaabHOrO MUHUMYMA;
B) Haxoxxnenue npuOanuKeHHOTo 00paTHOTO TecCruana Jijisi ObICTpoi
CXOJUMOCTH;
I') Ucnionbs3oBanue rpaiueHTa Juisi TOYHOTO OINpEAeNIeHUS] MUHUMYMA.
24.Kakoil MeToJ ONTHMHU3AIlMM OCHOBAaH Ha WCIOJb30BAaHUM CIIy4alHbIX
BBIOOPOK JTAHHBIX ?
A) I'panveHTHBIN CyCK;
b) Metox HeioToHa;
B) CroxacTuyeckuil rpaJueHTHBIN CITYCK; +
I') MeTon nepeMeHHBIX METPUK.
25.Yto npeAcTaBisieT cOO0M METOJ] CONPSHKEHHBIX TPATUEHTOB?
A) Meton, npuMeHSEeMbIi TOJIBKO JJIsl TUHEUHBIX 33a/1a4 ONTUMU3ALINH;
b) Merona, ncnonb3yomui TOJIbKO MEPBbIE MPOU3BOIHbIE PYHKINU;
B) Meroa, 3 pexTuBHbBIN 1151 ONTUMU3AIMN KBAIPATUUHBIX (PYHKIUA;
') Meton, TpeOyromuii MOCTOSIHHOTO U3MeHeHus learning rate.
26.Kakoil mapaMeTp HWrpaeT KIIYEBYIO pOJb B METOAEC ONTUMHU3ALMUU C
MOMEHTOM (momentum)?
A) Cxopocth 00yuenus (learning rate);
b) HauanbHoe npubimxenue;
B) Koaddurmmment momenTa (momentum coefficient);
I') Hucno urepanumii.
27.49to Takoe ycnoBus Kapymia — Kyna — Takkepa (KKT) B MaremaTuueckoi
onTUMHU3aUU?
A) Ycnosus, odecnieunBaromuye riio0albHY0 CXOIUMOCTB;
b) YcnoBus, rapantupyroiiye eIMHCTBEHHOCTh PEIICHHUS;
B) VcioBus, cBsI3aHHbBIE C OTPAaHUYCHUSIMU 33]]a41 ONITUMU3AIUY;
I') CoBokynHOCTh HEOOXOAUMBIX U IOCTATOYHBIX YCIOBUN ONTUMAIBHOCTH
JUTSL BBITTYKJIBIX 3a]1a4 ONITUMU3AIUH.



28.Kako# MeTo/1 ONTUMHU3alUKA XOPOIIO paboTaeT MPU HAIMYUU Pa3pE’KEHHBIX
JTAHHBIX ?
A) Meton HeroToHa;
b) I'paguenTHBIi criycK;
B) Meton bpoiinena — ®netuepa — ['onpadapdba — lllanno (BFGS);
I') [Ipoxcumanehslil rpagueHTHbId MeToA (h2roximal Gradient Method).
29.Kakoili MeToJ ONTUMHU3AlMd OCHOBAaH Ha HWJEWM HMUTAIMU TIPOIIECCOB
3BOJIIOIMU?
A) I'eHeTHUYECKHI alITOPUTM;
b) Metoa nepeMeHHBIX METPUK;
B) Cumnuiexc-meto;
I') OBomrOoLIMOHHAS CTpaTErusl.
30.Kakoe u3 yTBepkAEHUN BEPHO OTHOCUTEIBHO METOJA ONTHUMHU3ALMUU C
UCIIOJIb30BaHUEM reccuaHa?
A) IlpumensieTcst TOIBKO ISl BBIMYKJIBIX (PYHKITUH;
b) He TpeOyer BbIumcCIeHNs BTOPBIX TPOU3BOIHBIX;
B) Ucnonw3yet undopmariuio o KpuBuzHe QyHKUIUU 17151 3P HEeKTUBHON
CXOJUMOCTH;
I') SIBnsieTcst YMCIEHHBIM METOJIOM 0€3 UCIOJIb30BAaHUS AHATUTHUYECKUX
BBIPAKCHUU.
31.Kakoil mMeToa onTUMHU3aUMU OCHOBAH HAa MMHTAIIMU IPOLECCOB NPUPOABL,
TaKMX KaK MYyTalllH, CKpPEIIMBAHUE U OTOOP?
A) I'panveHTHBIN CIYCK;
b) Meron HetoToHa;
B) MeTtoa conpsiaKeHHbIX TPaJUEHTOB;
I') 'enernueckuii anroputm.
32.Kakoil MeTo ONTUMHU3AIMU UCTOIb3YETCS ISl PEUICHUs 3aa4 JIUHEHHOTO
IPOrpaMMUPOBAHMS, TJE 1iesieBast GYHKIMSA U OTPAHUYCHUS JIMHCHHBI?
A) Meton conpsiKEHHBIX TPAJUEHTOB;
b) I'paguenTHBII ciiycK;
B) Meton HerotoHa,;
I') Cummniexc-meros.
33.Kakoil MeTo onTUMHU3AIMU MOJXOAUT JJIA 3aja4y 0e3 orpaHWYEHU, KOTa
TpeOyeTcss MUHUMHU3UPOBATH PYHKIUIO?
A) Meton HeroToHa;
b) ['paarieHTHBIN cyCK;
B) Metoa comnpsiKeHHBIX TPaUEHTOB;
I') Cumnnexkc-MeTo.
34.Kakoil MeToJ ONTUMHU3ALUH UCIIOJIB3YETCA IJI PEIICHUS 3aa4 ONTUMHU3aluU
C OTPaHUYECHUSIMU B BUJE PABEHCTB?
A) I'panreHTHBIN CyCK;
b) MeTon conpsixE€HHBIX TPAJIUCHTOB;
B) Cumrinekc-meTto;
I') MeTton mHoxkuteneit Jlarpanxa.
35.Kakoii MeTO ONTUMU3ALMH YaCTO MPUMEHSIETCS JUIsl 00yUYEHUsI HEMPOHHBIX
ceTel, BBIUUCIASA IPaIueHT (YHKIHMH MMOTEPH MO MapaMeTpam MOJEIU?
A) Meton HeroToHa;



b) 'enetnueckuit anropurm;
B) I'paguenTHsbIi criyck;
I') MeTo conpsi’KEHHbIX TPaIUEHTOB.
36.Kakoii MeToJ ONTUMHU3AIMN OCHOBAH HA IPUMEHEHUU CIyYalHBIX BHIOOPOK
JUIsL OLICHKH IpajineHTa’?
A) Meton HeroToHa;
b) I'paguenTHBI cryck;
B) Cummiiekc-meros;
I') CroxacTuyeckuii rpalueHTHBINA CITYCK.
37.Kakoit Mmeron ontumuzanuu 3PGEKTUBEH s 3a7ad ¢ OOJBIIMM YHUCIOM
NIEPEMEHHBIX U OTCYTCTBUEM IrpaueHTa?
A) I'paiMeHTHBIN CIYCK;
b) Meron HeroToHa;
B) CroxacTuueckuii rpaJue€HTHBIN CITYCK;
I') 'enetnueckuii anropuTM.
38.Kakoii MeTo] ONTUMHU3ALUH UCTIOJIB3YETCA 1JIs PEIICHUS 3a7a4 ONTUMHU3aIuU
C OTPAaHUYCHUSIMU B BUJIE HEPABEHCTB?
A) I'pagueHTHBIi CITyCK;
b) Meton HetotoHa;
B) Meroa mtpadgHbixX GyHKIHI;
I' Cummiekc-MeTo.
39.Kakoit MeToJ1 ONTUMU3ALIUKA COYETAeT B ce0e UJeH TPaJUeHTHOTO CIyCKa U
Merona HproToHa, yUnThIBasi Kak NEPBbIM, TaK U BTOPOA MOMEHTBI?
A) I'panveHTHBIN CIYCK;
b) Meron BFGS;
B) Meton HerotoHa;
I') CroxacTuyeckuil rpalueHTHBIN CITYCK.
40.Kakoii meton ontuMuzanuu 3QPexTuBeH A 3a7ad ¢ OOJIBIIMM YHUCIOM
JIOKaJbHBIX MUHUMYMOB, TaKUX KaK HEUPOHHBIE CETU?
A) Meton HeroToHa;
b) Cummnekc-mMeTon;
B) I'panuenTHBI cyck;
I') MeTon umuTanuu oTKUra.
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41.]laiiTe onpeneneHue 1eIeBOM (PYHKIIUU U CUCTEMBbI orpannyeHuil. Kakue
OTPaHUYCHHUS SIBJIAIOTCSA aKTUBHBIMHU, a KaKie HeakTUBHbIMU? Kakue
PECYPCHI SBISIOTCS NeDUIUTHBIMA, & KaKUE HEACPUITUTHBIMU?

42.ChopmynupyiiTe TOCTAHOBKY 33a4u 00 HUCIOIb30BaHUHN PECYPCOB.

43.ChopmynupyiTe MOCTAHOBKY 3a/1a4d O COCTaBJICHUU PAIMOHA.

44.ChopmynupyiiTe TOCTAHOBKY 3a7ja4i 00 UCTIOI30BAHUU MOIITHOCTEH.

45.ChopmynupyiTe MOCTAHOBKY 3aJ]a4u O pacKpoe MaTepuania.

46.1lepeuncnure U NOSICHATE TP OCHOBHBIE THIIOTE3BI 34/1a4 JJUHEUHOTO
IPOrpaMMHUPOBAHMSL.

47.laitite onpenenieHre 6a3MCHBIX U CBOOOIHBIX TIEpeMEHHBIX. JlaiiTe
ONPEICJICHUE BBIMYKJIOTO U HEBBIITYKJIONO MHOKECTBA.

48.JlaitTe onpenesieHre BHYTPEHHUX, TPAHUYHBIX U YTJIOBBIX TOYEK
MHOKECTBA.

49.]laiiTe onpeneneHue 3aMKHYTOI0, OTPAaHUYEHHOTO U HEOIPAaHUYEHHOT O
MHOKECTBA.

50.Yto siBNsieTCs pelieHUEM JTMHEHHOTO HEPABEHCTBA C IByMSI IEPEMEHHBIMU ?
Uro siBisieTcs pelieHrneM JIMHEHHOTO HEPAaBEHCTBA C TpeMs U OoJiee
NIEPEMEHHBIMU?

51.Copmynupyiite TeopeMy 0 IEPECECUYECHUN BBITYKIIBIX MHOMKECTB U YKKHUTE
€€ UCITOJIb30BAHUE IIPU PEIICHUU CUCTEM JINHEMHBIX HEPABEHCTB.

52.1lpuBeaure npuMeEphl pa3IuUHbIX MHOKECTB PEIICHUN CUCTEM JIMHEHHBIX
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

53.3anummuTe O0IIyI0 MOCTAHOBKY 3a/1a4 JIMHEHHOTO MPOrpaMMUPOBAHUS.

54.JlaiiTe MaTEMaTUYECKOE OINPEIETECHUE INIaHA U ONITUMAJIBHOTO IIJIaHa
(pemenus). [IpuBenure npumep 3KOHOMUYECKOTO ONPeIeTICHUs TIaHa U
ONTUMAJILHOIO ILJIaHA.

55.1lepeuncinTe U ONMUIINTE BO3MOXHBIE BAPUAHTHI PE3YJIbTATOB aHAJIM3a
CHUCTEMBI OTPAHUYECHUM.

56.1lepeuncnure BO3MOKHBIE BU/BI 33/1a4 JTMHEHHOTO NPOrpaMMHUPOBaHUS U
COOTBETCTBYIOIIME UM COCTABbI CHCTEMBI OIPAHUYECHUN.

57.3anummnTe NOCTAHOBKY 3aJa4M JINHEMHOTO TPOrPaMMHUPOBAaHUS B
MaTPUYHON U BEKTOPHOU Popme.

58.JlokaxkuTe, 4TO MHOXKECTBO PELIEHUN 3a4a4M JINHEMHOTO
POrPaMMUPOBAHUS SBJISICTCS BBITYKJIBIM.

59.Vkaxure 1 000CHYHTE NPUHIMIHAIBHBIN MyTh MOKMCKA pELICHUs 3a/1a4
JMHEWHOr0 NPOrpaMMHUPOBAHMS.

60.KakoBa CylHOCTh T€OMETPUUECKOTO METOA PEIICHUS 3a/1a4 IUHEUHOTO
porpaMMHUpPOBaHUs?

61. Onpezaenenne TOYKU TI00ATLHOTO MUHUMYMA.

62. OnpenesieHre TOYKH JIOKAIbHOTO MUHUMYMa.

63. OnpeneneHue 3a1a4u OC3yCI0BHON ONTUMHU3AIINH.

64. 3agaya yCIOBHOM ONTUMU3ALINH.

65. OnpezenieHne TUHUU YPOBHS.

66. Onpenenennie pyHkuuu Jlarpanxa.

67. CrannoHapHas TOYKA KJIACCUYECKOM 3a/1a4i HA YCIOBHBIN SKCTPEMYM.

68. Onpezenenue 3aaaun AMHEHOro0 nporpamMmmupoBanus (JIIT).

69. O6mas ¢popma 3anauu JIII.



70. Kanonuueckast popma 3anaqu JIII.

71. Onpenenenue N0MyCTUMOro MHOXKecTBa 3aaa4 JII1 B BEKTOpHO-MaTpUYHOI
dopme. Ero nazBanue?

72. IlpencraBineHne MallMHHOTO HYJIA.

73. Kakue ObIBatOT rpynnbl METOAOB ONTUMH3ALUHN ?

74. OnpeneneHue METOIOB CITyCKa.

75. OnpenenieHue NpuemMiIeMOro HarpaBeHUs.

76. OnpeeuTb CXOAMMOCTh METO/Ia ONITUMHU3AIIUH.

77. Onpenenursb CXOAUMOCTD C JIMHEWHOW CKOPOCTBIO.

78. OnpeaenuTb CX0AUMOCTb CO CBEPXJIMHEHHON CKOPOCTHIO.

79. OnpeAenuTb CX0AUMOCTb CO CKOPOCTBIO MOPSAKA P.

80. ChopmynupoBaTh KpUTEPUH OCTAHOBA.

81. Kakumu BEIOMPAIOTCS KOHCTAHTHI B KPUTEPUAX OCTAHOBA?

82. Ompenenenre yHUMOIATbHON (QYHKITUN.

83. OmpenenuTh OTPE30K JIOKATU3ANU MUHIMYMa MeTo oM drboHavyu.

84. MeToJ1 30J10TOr0 CeYeHHUsl.

85. PerynspuzoBaHHbie METOABI OAHOMEPHOTO TOUCKA.

86. [IpuHuMNIManbpHast MOJIEJIbHASA CXeMa IPAJUECHTHBIX METOOB.

87. YcmoBust CXOAMMOCTH MPUHIMITMATIBHON MOAENBHON CXEMBI ITPAJUEHTHBIX
METO/IOB.

88. Kak BbIOMpaeTcst HanpaBieHUe MOKUCKa B TPAJUEHTHBIX METOAax?

89. UtepannonHas cxema rpaJueHTHOTO METOAA.

90. Moaudukamnuu rpagueHTHOr0 MeToaa. Mx cBoiicTa.

91. OnTumanbHbIN TPaIMEHTHBIA METO/I.

92. Ocob6eHHOCTH TPACKTOPUH ONITUMATIBHOTO TPAAUEHTHOTO METO/IA.

93. Meton HeroToHa.

94. Meton Herotona-Padcona.

95. Yto moHMMaeTCs MOJI METOIOM ITPeoOpa30BaHus B METOIE MTPadHBIX
byHKIMIT?

96. B uem 3akiro4aroTcs mpoOIeMbl IPUMEHEHHUsI OapbEePHBIX METOI0B?

97. llltpaduble GyHKIMH.

98. CaoiicTBa mrpadHbIX QYyHKIUH.

99. llItpadubie GyHKUNUU 151 OTPAHUYECHHUI HEPABEHCTB.

100. M tpadHbie GyHKINU 1St OTPAaHUYEHUN PABEHCTB.

101. Marematnueckass MOJIENIb OOBEKTA U €€ CBOMCTBA.

102. [TonsaTre KpuTepus ONTUMAIBHOCTH U (YHKIIUH TIEITH.

103. OCHOBHBIE 3aJ1aUU OIITUMHU3AIINH.

104. OnnomepHas ontuMu3aiusa. MeToa o0IIIero rmovcka.

105. Yuumonanbubie GyHKIMH. MeTo IeJIeHUsI HHTEpBaia MOIMOJIaM.

106. YHumonanbHable QyHKIIUA. METOT «30710TOT0 CCUCHUS.

107. Meton CBeHHa 17151 TOMCKA OTPE3Ka, COAEPKAIIETO TOUKY
MUHHMYMa.

108. OnnomepHas ontumuzanus. Meron Herorona-Padcona

109. OnHomepHas ontuMu3anusl. KBa3suHbIOTOHOBCKUI METO/.

110. Mmuoromepnas ontumuzauus. Pensed QyHkuum.

I11. MeToa MOKOOPAUHATHOTO CITYCKa.

112. Meron oBparoB. Ciay4daiiHblil OUCK.



113. MuoromepHas ontumusanus. I paIueHTHBIA METO/.

114. MeTo HauCKOPEUIIEro CITyCKa.

115. Mmnuoromepnas ontumuzanusi. Meroa HeroToHa.

116. Mmuoromepnas ontumusanus. Meron Mapksapara.

117. 3agauu ¢ orpaHndeHUsIMU. llonck onTruMyma B 3aj1a4ax ¢
OTPaHUYCHUSIMU TUTIA PABEHCTB.

118. Meron HeonpeaeNeHHbIX MHOKATENEH Jlarpanxka.

119. ITouck onrumyMa B 3a1a4ax ¢ OTPaHUYECHUSAMMU.

120. Mertoab! miTpadHbIX 1 OApBEPHBIX PYHKIUH.

121. [Touck ontumMyMa B 3a1a4ax ¢ OTPaHUYCHUSIMU.

122. Merton dhakTopoB.

123. JIuneiinoe nporpammupoBanue. [TocranoBka 3agau. OCHOBHas
(kaHOHMYECKAas) 3a/1a4a U CBEAEHUE K HEM TPOU3BOJIBLHOM 3a/1aUH.

124. Jluneitnoe nporpammupoBanue. [IpeoOpazoBanrne 0CHOBHOM 3a/1a4u K
ocHOBHOM 3a1aue JIII ¢ orpannyeHnsIMU-HEPAaBEHCTBAMMU.

125. JInHenHoe mporpaMMHUpPOBaHKE. [ €OMETPUYECKOE PELIEHHE
JBYMEPHBIX 3a]1a4.

126. IloHATHE «MHOKECTBO JTOIYCTUMBIX PEILICHUIN»

127. IloHATHE MOJHOIO MHOKECTBA aJIbTEPHATHB

128. IToHsATHE «KMHOKECTBO AJIBTEPHATHUBY

129. MyJIbTUIIMKATUBHOE PEMIAIOIIEE TTPABUIIO

130. Jlekcukorpaduueckass ONTUMU3BALIUS

131. Asroput™ JlerkcTpbl

132. Teopust morpenHocTu

133. Teopema Beiiepuirpacca.

134. Metonnka HaX0XKAEHUs SKCTPEMyMa Ha UHTEpBAJIE.

135. ITousiTue 0 UMCIIEHHBIX METOAAaX ONTUMHU3AINU

136. MeToabpl ONITUMH3AIMH C UCTIOJIB30BAHUEM ITPOU3BOIHBIX.

137. Meton auxoroMuu

138. Merton 30710TOTO ceueHus

139. Meron HeroTtona

140. Merton Kyna-Takkepa

2.2. OueHo4YHbIE cpeacrea nJjas HpOMe)l(yTO‘IHOﬁ arTrecranmmmu

Bomnpocs! miig npoBeaeHNs aTTecTaluu

[IpenmeT u 3aga4M METOI0B ONTUMU3ALUU.

Posib MaTemMaTHUECKOTO0 MPOTPaMMHUPOBAHUS B PEIIEHUH 3a]1a4
ONTHUMU3AIMH.

3. .IlocTaHoBKa U pa3iaudHble (HOPMBI 3aMUCH 33724 JTUHEHHOTO
POrpaMMUPOBAHUS U UX DKBUBAJIEHTHOCTb.

OcHoBHast TeopemMa JMHEHHOTO MPOrPAMMUPOBAHUS.

I'paduueckuit MmeTon pemieHus 3aa4u TUHEHHOTO TPOrPAMMHUPOBAHHS.
OcHoBHas uesi CUMILIEKC-METO/1a.

Cumrekc-tadnuua.
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8. Ilpu3Hak oNTUMaIBLHOCTH OMOPHOIO IUIAHA 33]]a4U JTUHEHHOTO
IpOrpaMMHUPOBAHUSL.

9. ViydnieHue HayaaIbHOIO OMOPHOrO IIaHa 33/1a4d JTMHEUHOTO
IPOrpaMMUPOBAHUS C TIOMOIIBIO CUMILJIEKCHBIX IPE0Opa30BaHuUM.

10.IIpu3Hak HEOTPaHMUEHHOCTH 1EIeBON (QYHKIIUH 33a4H JIMHEHHOTO
IPOrpaMMHUPOBAHHSL.

11.TIpu3Hak 6ECKOHEYHOCTH MHOXECTBA ONTUMAJIbHBIX TUIAHOB 33/1a4U
JMHENRHOT0 MPOrPaMMHUPOBAHHUSL.

12.JIBolicTBEHHAs 3a7ja4a JUHEHHOTO MPOTrPaMMHUPOBAHUS U €€ TIOCTPOEHUE
JUTSE 3a7]a41 JTIMHEHHOTO IPOrPaMMHUPOBAaHUS B CUMMETpHUUYECKON (popme.

13.ITocTpoeHne ABOMCTBEHHOM 3a/1auu JIsl 3a/1a4M JIMHEMHOTO
IPOrpaMMHUPOBAHMS B KAHOHUYECKOH opMme.

14.CooTBeTcTBUE MEXKY NEPEMEHHBIMU B3aUMHO JIBOMCTBEHHBIX 3a]1a4 U
pelIeHre JBOMCTBEHHOM 3aJ]auH.

15.0cHOBHOE HEPABEHCTBO TEOPUU ABONCTBEHHOCTH M €I0 SKOHOMHYECKAs
UHTEpIIpETaLUS.

16.locTaTOYHBIM MPU3HAK ONTUMAJIBHOCTH B3aUMHO JBOMCTBEHHBIX 3a7a4
JMHEHHOr0 MPOrPaMMHUPOBAHHSL.

17. Teopemsbl IBOWCTBEHHOCTH U X YKOHOMHYECKAsl NHTEPIIPETALIMS.

18.1TocTaHOBKa M MaTeMAaTUYECKasi MOJIENIb TPAHCIIOPTHOM 3a/1a4H.

19.1Tpu3Hak pa3pemIinMOCTH TPAHCIIOPTHOM 3a/1a4H.

20.OT1kpbITas U 3aKpbITasi MOJAEIN TPAHCIIOPTHOM 3a7a4H UX CBS3b.

21.0OcHOBHBIE TOHATHS UCCIEA0BaHUA onepannii. Matematrnueckas MOJENb
onepanuu.

22. Db (hHeKTUBHOCTH U ONTUMAIILHOCTh OTIEPalIUU.

23. Knaccudukanus 3a7a4 ucciaeaoBaHus Omeparuu.

24. O0o001IeHHast MOJIENTb OTIEpAIliH B 33a/1a4aX U PEIICHUSX.

25. OCHOBHBIE MTOHATHS TEOPUU IKCTPEMATIBLHBIX 33]1a4.

26. OgHoMepHasi ONTUMHU3ALUS: METO TUXOTOMHUU, METOJ] 30JI0TOTO CEYEHUSI.

2’7. MuoromepHas ontumusanus: Metol HeroTona.

28. Hcrionp30BaHuE KIIACCHYECKUX METOIOB ITOMCKA IKCTPEMYMA B IIPUKJIIAHBIX
3a/1a4ax.

29. Obmas 3amaya auHerHoro nporpammupoBanust (O3JIIT).

30. Ilepexon Kk KaHOHUYECKOM 3a/1aye JIuHEeHoro nporpammupoBanus(K3JIIT).

31. Mopens pacnpenesieHus HTHBECTULIHI.

32.JII1.

33. OnpeneneHne N0MyCTUMOro MHOXeCTBa 3a7a4 JIII B BEeKTOpHO-MaTpuyHOM
dopme. Ero nazpanue?

34. ITpeacraBieHre MaTMHHOTO HYJIS.

35. Kakue ObIBAtOT Tpyniibl METOJOB ONITUMM3AITUAHN ?

36. OnpenenieHre METOI0B CIIYCKa.

37. OnpeneneHre NpUEMIEMOTO HAPABICHUSI.

38. Onpenenutb CXOAUMOCTb METO/1a ONITUMH3ALINH.

39. Onpenennuts CXOOUMOCTD C IMHEWHOW CKOPOCTHIO.

40. OnpenenuTb CXOOUMOCTh CO CBEPXJIMHENHOW CKOPOCTHIO.

41. OnpenenuTs CXOAUMOCTb CO CKOPOCTBIO NTOPSIAKA P.

42. ChopmynupoBaTh KpUTEPUH OCTAHOBA.



43. Kakumu BBIOMPAIOTCS KOHCTAHTHI B KPUTEPHSIX OCTAaHOBA?

44. OnpeneneHne YHUMOJATbHOU (PYHKITHH.

45. OnpenenuTsh OTPE30K JOKATU3AUA MUHUMYMa MeTooM PruboHauyn.

46. MeTox 30J10TOrO CEYEHUS.

477. Perynapu3oBaHHbIE METO/IbI OJJTHOMEPHOTO MMOUCKA.

48. IIpuHuunuansHass MOJAEIbHAS CXE€Ma ITPAJIMEHTHBIX METOJIOB.

49. YcnoBus cX0AMMOCTH IPUHUIUNIHAIBHON MOJIEIIBHONW CXEMBI IPAJMEHTHBIX
METO/I0B.

50. Kak BeIOMpaeTcs HampaBlieHUE MOUCKA B TPaJUEHTHBIX MeTO1aX?

51. UrepanmonHas cxemMa rpaiu€HTHOIO METO/1A.

52. Moaudukanuu rpagueHTHOr0 MeToaa. Mx cBoicTa.

53. OnTtumanbHbIN TpaIMEHTHBIA METO/I.

54. Ocob6eHHOCTH TPACKTOPUH ONTUMATIBHOTO TPAAUEHTHOTO METO/IA.

55. Meron Herorona.

56. Meron Herotona-Padcona.

57. Uto moHMMaETCs MOl METOIOM ITPeoOpa30BaHus B METOIE MITPAdHBIX
byHKIHIT?

58. B ueM 3aknrogaroTcs mpoOaeMbl IPUMEHEHUS 0apbEPHBIX METOIOB?

59. llItpadubie GyHKIMH.

60. CoiicTBa mrpadHbIX QyHKIUH.

61. llItpadubie GyHKINUU 151 OTPAHUYECHUI HEPABEHCTB.

62. llItpadubie GpyHKINUU 151 OTPAHUYECHHU PABEHCTB.

63. MaTeMaTuyeckas MOJIEJIb OOBbEKTA U €€ CBOMCTBA.

64. [lonsiTue KpUTEPHUs ONTUMAIIBHOCTU U QYHKIUU LIETH.

65. OcHOBHBIE 3aJa491 OIITUMHU3AIINH.

66. OnHOMEpHas onTUMHU3aIMg. Meto 1 00111ero moucka.

67.YHaumonanbable QyHKIHH. MeTo IeTIeHUsI MHTEpBaa IMOIMoJIaM.

68. YauMmonanbubie GyHKIMHA. METO «3070TOTO CEUCHUS.

69. Meton CBeHHa JUIs IOMCKA OTPE3Ka, COAECPKALIET0 TOUKY MUHUMYMa.

70. OgnomepHas ontuMusanus. Meton Herotona-Padcona

71. OnHoMepHas ontumu3anus. KBa3MHbIOTOHOBCKUI METO/I.

72. MuoromepHas ontumuzauus. Pensed QyHkuuu.

73.MeTo TOKOOPIUHATHOTO CITyCKa.

74.Meton oBparoB. Ciny4allHbIN MMOKCK.

75.MHoromepHas onTuMu3auus. [ paqueHTHBIN METO.

76.MeTo1 HAMCKOPEUIIIETO CITyCKa.

77.MuoromepHas ontumuzanus. Meron HeroToHa.

78.MHoromepHas ontuMmuzanua. Meroag MapkBap/ra.

79.3anauu ¢ orpannueHusAMU. [Torck onTuMyMa B 3a7ja4ax ¢ OrpaHUYEHUAMU
THUIIa PABEHCTB.

80.Meto HeonpeAeIeHHbIX MHOKUTENEH Jlarpanxa.

81.I1ouck onTumMyma B 3aja4ax ¢ OrPaHUYEHUSIMHU.

82.Metozs! mTpadHbIX U OapbepHBIX QYHKIIUH.

83.IIonck onTuMyMa B 3a71a4ax C OTPaHUYEHUSAMH.

84.Meton (hakTopoB.

85.JIunerinoe nporpammupoBanue. [locranoBka 3agay. OCHOBHas
(kaHOHMYECKAas) 3a/1a4a U CBEJCHUE K HEl TPOU3BOJILHOM 3a/1aUH.



86.JluneitHoe nmporpammupoBanue. [IpeodpazoBanrne 0OCHOBHOM 3a/1a4u K
ocHOBHOM 3a1aue JIII ¢ orpannyeHnsIMU-HEPAaBEHCTBAMMU.

87.JIuneitHoe nmporpaMmMupoBanue. [ 'eoMeTpuyecKoe pelieHnue IByMEPHbBIX
3aaad.

88. [IoHATHE «KMHOKECTBO AOIYCTUMBIX PELICHUI

89. [IoHATHE OJIHOIO MHOKECTBA aJIbTEPHATHB

90. IloHsTHE «KMHOKECTBO aJIbTEPHATHBY

91. MynbTUILUIMKATUBHOE PEIIAIOIIEE TTPABUIIO

92. Jlexcukorpaduyeckas ONTUMU3ALIS

93. Anroputm JIelKCTphI

94. Teopust NOrpeIHOCTH

95. Teopema Beiliepirpacca.

96. MeToiMKa Hax0XKIEHUS SKCTPEMYMa Ha UHTEPBAJIE.

97. IloHATHE O YHUCIIEHHBIX METOAAX OIITUMHU3AIINHA

98. MeTo/1bl ONTUMHU3AIUHU C UCTIOIB30BAHUEM MPOU3BOIHBIX.

99. MeTo1 TMXOTOMUH

100. Merton 30710TOTO ceueHus

101. Metox HerotoHa

102. Merton Kyna-Takkepa

103.

104. JIBolicTBEHHAs 3a7a4a JIMHEMHOTO TPOrPaMMHUPOBAHUS.

105. OO6m1ast mocTaHOBKa 3a7a4i HETMHEHHOTO TPOrPAMMHUPOBAHMSL.

106. I'padmueckuit meron pemenus 3HII.

107. Meton muoxuTenen Jlarpanxa pemenus: 3HIT.

108. CeniioBble TOUKHU U aBOMCTBEeHHOCTEH SHII.

109. OO611ast mocTaHOBKA 3a7a4i TUHAMUYECKOTO MTPOTrpaMMHUPOBaHUSI.

110. [IpuHIMIT OITUMANIBHOCTY U ypaBHEHUE beiMana.

111. Mojenu yrpaBieHus 3anacaMmu.

112. OO6mast MOCTaHOBKAa MHOTOKPUTEPHAIBLHON 3aJadd HMCCIICIOBAHUS
omnepanmi.

113. OnrumaneHocTh 110 [TapeTo.

114. Merton nueanbHON TOYKH.

115. dopmanu3zauusi MHOTOKPUTEPUAIBHBIX 3a/1a4 HA OCHOBE
arnMmpOKCUMAIIU UCXOIHBIX JJAHHBIX.

116. OcCHOBHBIE MOHATHS U KJIIACCU(PUKALIUAS UTP.

117. NrpoBeie NpUHIUITBI ONTUMAJIbHOCTH.

118. AHTaroHUCTUYECKUE UTPBl. MaTpUUHBIC UTPHI.

119. MeTtopbl pelieHus MAaTPUYHBIX UTP.

120. MeTobl HAXO0XKAEHHS CEIJIOBBIX TOYEK U TOUYEK PABHOBECHSI.

121. [IpunsTHE pElIEHNI PU HAJTUYUHU CIIyYaWHBIX HEKOHTPOJIUPYEMBIX
¢bakTopoB.

122. OnTtumuzarnus nopTdens IeHHbIX OyMmar.

123. [IpuHATHE pELIEHUH B YCIOBUAX HEONPEAECICHHOCTH.

124. OCHOBHBIE IOHATHUSA U ONIPEACIIEHUS TEOPUU MACCOBOTO
00CITyKUBaHUS.

125. CucTteMbl MacCOBOT0 OOCTYKMBAHUSI C OTKa3aMH.

126. CucTeMbl MacCOBOT'O OOCTYKMBAHUSI C OKUJIAHUEM.



127. JlaliTe MaTeMaTHYECKOE OIPEICIICHUE TJIaHA U ONTUMAJIBHOTO IIaHa
(pewrenus). [IpuBeauTe npuMep SKOHOMHYECKOTO ONPEAEIICHUS IIJIaHa U
ONTHUMAJIBHOIO IUIAHA.

128. [Iepeuncnure 1 ONUIINTE BO3MOKHBIE BAPUAHTHI PE3YJIHTATOB
aHaJIM3a CUCTEMBI OTPAHUYCHHUM.

129. [Tepeuncnaure BO3MOKHBIE BUIBI 337144 JTUHEWUHOTO
IPOrPAMMHUPOBAHMS U COOTBETCTBYIOLIME UM COCTABBI CUCTEMBI
OIpPaHUYECHUM.

130. 3anummTe MOCTAaHOBKY 3aJa4y JJMHEHHOTO POIPAMMHUPOBAHHUS B
MaTpUYHON U BEKTOPHOU popme.

131. JIokaxute, 4YTO MHOKECTBO PEIICHUH 3a/1a4d TUHEUHOTO
POrPaMMUPOBAHUS ABJISIETCS BBIITYKJIBIM.

132. VYkaxkute 1 000CHYITE MPUHIUITUAIIBHBIN MYTh MOMCKA PEIICHUS
3a/1a4 JJMHEWUHOT0 IPOrpaMMHUPOBAHMUSL.

133. KakoBa cylHOCTbh reOMETPUYECKOr0 METO/1a PEILICHUS 3a/1a4
JIMHEUHOTO IPOrpaMMUPOBAHUS?

134. Omnpenenenre TOYKU TI100aTLHOTO MUHUMYMa.

135. Ornpenenenue TOYKH JOKAITBHOIO MUHAMYMA.

136. Omnpenenenue 3aaaun 0€3yCIOBHOM ONTUMU3AINY.

137. 3agaya yCI0BHOW ONTUMU3ALINY.

138. Ornpenenenue TMHUNA YPOBHSI.

139. Omnpenenenue Gynkiuu Jlarpanxa.

140. CranuoHapHasi TOUKa KJIACCUYECKOM 3a1au Ha YCIIOBHBIM

AKCTPEMYM.



