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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucUMIUIMHBL (MOayinsi) «MeToabl ONTHUMHU3ALMK» COCTaBJIEHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3zoBanus — maructpatypa o HampasieHuio 02.04.01 MaremaTtuka U KOMIIbIOTEpPHbIE HAYKH,
npodwmis [Ipuknannoe MammHHOe 00y4YeHHE, YTBEPKACHHBIN MTPUKa30M MHUHUCTEPCTBA HAYKH U
BhIcIIero oOpaszoBanms Poccuiickoit @eneparnuu Ne 810 ot 23.08.2017 rona.

N3yuenue aucuumuinHbl (Moayisi) «MeTobpl ONTUMU3ALUU» 103BOJISIET TEOPETUUECKYIO U
IIPAKTUYECKYIO0 OCHOBY /IS IIOCTAHOBKH, aHAJIM3a U YMCIICHHOTO PEIICHU 3a7a4 ONTUMU3aLUY,
BO3HHUKAIOIIMX B MNPHUKIAJHON MaTeMaTHKe, aHajIM3€ MAHHBIX M MAalIMHHOM oOyueHuu. Ee
OCBOCHHME O00€CleurBacT MOHMMAHHE MPHUHLMIIOB PAa0OOThl COBPEMEHHBIX ONTHMU3ALMOHHBIX
QITOPUTMOB, HABBIKM HUX pealu3allii, CPaBHEHUS U HACTPOMKH, a TaKkKe CHOCOOHOCTh
000CHOBAHHO BBHIOMPATh METOMABI IS PEILICHHSI TPUKJIAAHBIX U BBIYHCIUTEIBHO CIOKHBIX 3a]1a4.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduis
[TpuknagHOoe MalIMHHOE OOYYCHHWE M BXOIUT B 4acTh biioka 1, GpopMupyemyro ydyacTHHKaMu
00pa30BaTebHBIX OTHONICHUH, KaK TUCIUIUINHA TI0 BEIOODY.

JuctumumHa (MOIyIb) U3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heab u3yyeHuss TUCHUILUIMHBI (MOay.Js). (GOpMUpOBaHHE Yy OOYYAIOIIUXCS CHUCTEMBI
3HAHUM, YMEHUI U MPAKTUYECKHX HABBIKOB B 00JIACTM MaTeMaTH4ECKOI IMOCTaHOBKH, aHAJIN3A,
peanu3alMM M OPUMEHEHHsS METOJOB ONTUMH3ALMM JJs PElIeHUs BBIYMCIUTEIbHBIX,
IPUKJIAJHBIX U MAIIMHHO-00yYaroIuX 3a/1ady.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs1):

— copmupoBaTh y oOOydaromuxcs 3HaHUS O0a30BBbIX IMOHATUN JIMHEHHOW anreOpsl,
BBIITYKJIOTO aHAJIM3a, YCJIOBHM ONTUMAJIBHOCTH M CXOAWMOCTH, HEOOXOAMMBIX JUIs
MIOHUMAHUS COBPEMEHHBIX METOJIOB ONITUMHU3AINH;

— HAy4YuTh OOYYAIOUIMXCS BBIYMCIATH TPAJUEHTBI, TECCHaHbl M IPOU3BOJAHBIE B
BBIYMCIIUTENIbHBIX rpadax, BKJIFOUast UCIIOJIb30BAHUE aBTOMAaTHUYECKOTO
mddepenpoBaHys 1 00PaTHOTO pacIpoOCTpaHEHHs OLIMOKHY;

— chopmupoBaTh yMeHHE (DOopMYIMPOBaTh 3a/aud ONTHMH3AlMM, 33/1aBaTh IIEJEBbIC
(GYHKIMM 1 OrpaHUYEHHs], a TaKKe MPUMEHSITh HEOOXOJUMbIe M JOCTATOYHbBIE YCIIOBUS
ONTUMAIBHOCTH K 3371a4aM 0e3 OrpaHMYEeHUH U C OTpaHUYEHUSIMH;

— Hay4YuTh OOYyYaloUIMXCSl HPUMEHSTh, PEaM30BbIBATh, CPaBHMBAaTh U HACTpauBaThb
OCHOBHbBIE YHCIIEHHbIE METO/bI ONTUMHU3AIMHY, BKIIOYas rPaJueHTHbIE, HbIOTOHOBCKHUE,
MIPOEKIIMOHHBIE, TPOKCUMAJIbHBIE, CTOXaCTUYECKUE U aJIalITUBHBIE METO/IbI;

— c(hopMHUpOBaTh NMPAKTUYECKUE HABBIKH MPOBEACHUS BBIYUCIUTEIBHBIX YKCIEPUMEHTOB,
aHajM3a CXOAMMOCTH AJITOPUTMOB U BbIOOpa ONTHMHU3ATOPOB JUIS 33/1a4 MAIIUHHOTO
00y4eHUs U ONTUMHU3AIUN HEHPOHHBIX CETEH.

B pe3ysbTare 0cBOeHUsI AUCHUILUIMHBI (MOLYJI51) 00Y4YAIOLINIACS JOJIKEeH:

3HaMmMb:

— 0a30BbIe MOHATUS JMHEHHOM anreOphl, UCIONIb3yeMble NMPH aHAIM3€ 3a/a4 U METOJIOB
ONITUMU3ALNH;

— TOHATHUS CXOJUMOCTHU TOCIIEIOBATENLHOCTEH U CKOPOCTU CXOAMMOCTH HTEPalMOHHBIX
METO/IOB,;
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— OIpeaeseHus rpaiMeHTa, TeCCUana, IMHEWHOTO MTOUCKA U UX POJIb B YUCIEHHBIX METOAAX
ONTUMU3ALINH;

— IPUHLUIBI aBTOMAaTH4ecKoro auddepeHuupoBanuss U 0OpaTHOIO paclpOoCTPAHEHUs
OILINOKU;

— OCHOBHBIE IOHATHSI BBIIYKJIOTO QHAJIM3a: BBITYKJIbIE MHOXECTBA, BBITYKJIbIe (YHKLUH,
CWJIBbHAs BBITYKJIOCTB, ycsioBue llomsika — JlosicueBuya;

— HEOOXOIUMBIE M JOCTaTOYHBIE YCJIOBUS ONTHMAJIBHOCTU JUIs THIIOBBIX 3a7ay Oe3
OTpaHUYEHUH U C OrPaHUYCHUAMU, BKIItOUas ycinoBus Kapyma-Kyna-Takkepa;

— MPUHIUIBI pabOThI M 00JIACTU MPUMEHUMOCTH OCHOBHBIX KJIACCOB YHCIEHHBIX METOJIOB
ONTUMU3ALMM: TPAJAUEHTHBIX, YCKOPEHHBIX, HBIOTOHOBCKMX, KBa3MHBIOTOHOBCKUX,
IIPOEKIMOHHBIX, CYOIpaMEeHTHBIX, NMPOKCUMAJIbHBIX, CTOXAaCTHMUYECKUX U aJalTHUBHBIX
METO/IOB,;

— OCOOEHHOCTH MOCTAHOBKU U PEILIEHUsS] ONTUMH3ALMOHHBIX 337124, BO3HUKAIOLIUX IPU
00y4eHUH HEMPOHHBIX CETEH;

— 0a30BbI€ HJIEH TTI00ATFHON ONTUMH3ALNHI U BOJIIOIMOHHBIX METO/IOB,

ymembo:

— BBIYMCIIATH [PAJAUEHTHI U T€CCUAHBI JUI TUIIOBBIX (DYHKLIMH MHOTHX II€PEMEHHBIX;

— HCIOJIb30BaTh aBTOMaTH4yeckoe AuddepeHrpoBaHye /11 BEIYMCICHUS TPOU3BOAHBIX B
BBIUMCIIUTENIbHBIX rpadax;

— IPOBEPSATH BBITYKJIOCTh MHOKECTB M (DYHKLIMH B MPOCTHIX CIy4asiX U MHTEPIPETUPOBATh
POJIb BBIIYKIIOCTH B 3a/1a4aX ONTHUMM3ALINY,;

— (opmynupoBaTh THIIOBBIE 33/Ja4d ONTHMH3AIMU: 33[aBaTh LEJIEBYI0 (YHKIHIO,
OrpaHUYEHUS U KPUTEPUH KaueCTBA PELLECHHUS;

— TMPUMEHSITD YCIIOBHS ONITUMAJILHOCTH K 33/1a4aM 0€3 OrpaHUYEHHUH 1 ¢ OTpaHUYEHUSIMU Ha
YPOBHE IIPUMEPOB Kypca,

— TPUMEHSTh U CPaBHUBATh 0A30BbI€ YMCIIEHHBIE METO/Ibl ONTUMM3AIIMY Ha MOAETBHBIX U
IIPUKJIAAHBIX 3a7a4ax;

— pelarh TUIOBBIE 33Ja4d C OTPAHUYEHUSMH C MOMOILIBIO MPOEKIMOHHBIX METOJIOB U
Mmerona @pank-Byibda;

— MPUMEHSTh CyOrpaiueHTHbIE U IPOKCUMAaIIbHbIE METOIbI K IPOCTHIM HETJIAAKUM 3ajayam,;

— HacTpauBaTh NapaMeTpPbl CTOXaCTUYECKHUX U a/IalITUBHBIX ONITHUMU3aTOPOB MPU 00y4EeHUN
MOJIeTIEN MAaIlIMHHOTO O0YYECHHUS,

— TMPOBOAMTH  BBIYUCIUTENbHBIE OKCIIEPUMEHTBl U  HHTEPIPETUPOBATH  BIIMSHUE
TUIIEPIIAPAMETPOB Ha CXOAUMOCTb U KAUE€CTBO PEILECHMS;

enademsy:

— HaBbIKAMHU MaTE€MaTUYEeCKOW OCTAaHOBKY TUIIOBBIX 3a/1a4 ONTHMHU3ALIUHY,

— 0a30BBIMHU UHCTPYMEHTaMH MaTpUYHO-BEKTOPHOTO u aBTOMaTHYECKOTO
middepenmpoBanus;

— HAaBBIKAMH pPEAIM3ALMU U OTJIAJKU IPOCTBIX METOJOB ONTHMH3ALMU B MPOrpaMMHOM
KOJIE;

— TOAXO0JaMH K dKCIIEPUMEHTAIbHOMY CPaBHEHHUIO ONITUMHU3AL[MOHHBIX aJITOPUTMOB,;

— HaBbIKAMH aHallM3a CXOAMMOCTH YHUCIEHHBIX METOJOB Ha YPOBHE OIICHOK,
paccMaTprBaeMBbIX Ha JUCLHUILUINHE (MOIYJIE);

— TMPaKTUKOM BbIOOpA U HACTPOWKH ONTHMHU3ATOPOB JJIS 33/1a4 MAIlIMHHOTO 00y4YeHUS;

— 0a30BBIMH MOIXOAAMH K ONTUMH3ALIUU HEHPOHHBIX CeTeil.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, ¢opmupyembie B pe3yabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHb MIAHUPYEMBIX
pe3yJbTAaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIECHKH

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajIn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIE U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIFOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJCINPOBAHUE U TEOPHIO
ONTHMU3ALNY, a TAKXKe
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbl M AJITOPUTMBI JUISL HX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
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MIPEICTaBIISATh PE3YyIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HmeeT nmpakTUUECKUA OIBIT
PpaboThI HA/T TPOSKTAMU HITH
HCCIICIOBAHUSIMU B 00J1aCTH
MPUKJIATHON U KOMITBIOTEPHOU
MaTEeMAaTHUKH, BKIIOYasl y4acTHE
B KOHKYpCaXx, OIMMITHAIaX WITH
HayJHBIX ITyOJIUKALUAX, T/Ie
OBUIH PEILICHBI aKTyaIbHBIC U
3HAYUMBIE 337291

[K-3.

Crioco0eH periath 3a1a4u
npoheCcCUOHANTBHOMN
JeSITeILHOCTH, (POPMYITHPOBATH
Pe3yIbTaT, YBUACTD CIICACTBHUS
HOJTy4CHHOTO Pe3yJibTaTa

[K-3.1.

3HaeT OCHOBHBIC IIPUHITUIIBI U
METOJIbI PEIICHUS 3a/1a4

PO eCCHOHATTEHOM
JIESTSIILHOCTH, & TAKXKE CIIOCOOBI
(hopmynupoBaHUs U
MIpEICTaBJICHUS PE3YIbTATOB,
BKJIIOYas aHAJIU3 MTOCIEACTBUN U
WX 3HAYUMOCTH B KOHTEKCTE
MpOeKTa

[K-3.2.

YMeeT NpUMEHsTh
MaTeMaTHYECKUE U
KOMITBIOTEPHBIC METOIBI JJIS
pelIeHns KOHKPETHBIX 3a7ad,
(hopMyJIMpOBaThH YETKHE U
000CHOBaHHbBIE PE3yJIbTATHI, a
TaK)Ke aHAJTM3UPOBATH UX
MOCJIEACTBUS JUIA JaJbHEUIITNX
JNEUCTBUU U peLIeHnuH

[K-3.3.

HNmeet npakTUYECKU OMBIT B
pelIeHUN POQPECCUOHATIBHBIX
3a/1a4, BKIIFOYas y4acTue B
MIPOEKTaX, IJie ObUIN TOIYUYCHBI
pe3yabTaThl U
MIPOaHAM3UPOBAHBI KX
CIIEACTBHUSI, YTO CITOCOOCTBOBAIO
MIPUHSTHAIO 000CHOBaHHBIX
pelieHui
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4yecKue Yachl
n/m Ounas ¢popma
HaumenoBanue TKY
AynuTtopHasi paboTa .
pasieia AMCHHILTHHb! Jleknuu | CeMuHAPBI CamocrosnTe (rexymuii
(monyast) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 MaremaTtndeckas 0a3a 10 10 40 Jlomaraue
ONITUMU3AITUHI 3aIaHmsL,
TecTbl
2 3omoTas K1accruka 6 6 26 Homaraue
YUCJICHHBIX METOJIOB 3a/IaHms,
ONTUMU3AIUN TecThl
3 MeToapI ONITUMHU3AIINN Ha 8 8 34 JoMmaraue
MTPAKTHKE 3a/aHusl,
TecTrl
4 Onrumuzaius B 6 6 26 JloMaiiiaue
MAalIMHHOM O0Y4YCHUU 3a/aHusl,
TecTrl
Ik3amen 4
Hmozo: 30 30 4 126
Obvem oucyunaunsl (mooynsn) (6 190
ak. u.)
Oo6vem Oucyunaunvt (Mooynsn) (e 5
3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MOTYJIs)
Neni/m | HammeHoBaHue pa3aesia ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JAUCHMMJIMHBI (MOTYJIs1)
1 Maremarunueckas 6aza [loBTOpEeHMe MMHEHHOM anreOphl U CXOIUMOCTh TIOCIEI0BATETLHOCTEH
ONTUMH3AIAN Matpuunoe nudGepeHIpoBaHNEe U OJHOMEPHAS OTITUMHU3AIUS
ABtomarnueckoe quddepeHIupoBaHue
Beimyknocts MHOXeCTB 1 GyHKIMHA. YcnoBue [lomsika - JloscueBnua
YcnoBus ontuManbHOCTH, yeiaoBusa Kapyma—Kyna—Takkepa
2 3or0Tas K1accuka JluneitHOe MpOrpaMMUPOBAaHUE U CUMILIEKC METO]T
YUCJIICHHBIX METOJIOB ['pamueHTHBIN CITYCK U €r0 CXOAUMOCTD
ONTUMH3AIAN YcKkopeHHBIE TpaTueHTHBIE METOIBI. M ies MeTo1a CONpsKEHHBIX TPATUCHTOB
3 Mertonpt onTuMu3anuu Ha | Metoa HeloTOHA M KBa3MHBIOTOHOBCKHE METO/TBI
TIPAKTHKE MeTton npoekiuu rpaauenta u Metoq Opank-Bynasha
Hernaakas ontumwusanus - CyOrpaiueHTsl U MPOKCHMATbHBIA METO/
CroxacTU4ecKuii TPaJAMCHTHBIN CIYCK U aIallTUBHBIC ONITUMHU3ATOPBI
4 OnruMu3arnys B Creuunguka 3aa4 ONTUMHU3AIMU TIPU 00yUCHHH HEHPOHHBIX ceTei
MAaIIMHHOM O0Y4YeHUN MeTo/1p! OITUMU3AIUY [T 00YUIEeHUST OOJIBINNX HEHPOCETEBBIX MOJICTICH
OBOJIIOIMOHHBIC TIOIXOBI ¥ TII00ATBHBIE METO B! ONITUMU3AITIH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Caxaposga, JI. B. MeToasl onTUMH3aIMHU JJIs1 MAITUHHOTO 00y4YeHUs | yueOHOe mocooue
/ JI. B. CaxapoBa, I'. B. JlykesHoBa. - PocroB-na-llony : Wzmarenbcko-monurpaduueckuii
KomIuieKkec PocToBckoro rocyapcTBeHHOTO sKoHOMHYecKoro yauBepcurera (PMHX), 2023. - 87
c. - ISBN 978-5-7972-3139-4. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2213898.

2. TlonmskoB, B. M. Meroasl ontumuzanuu : yaeoHoe mocoome / B. M. Tlomskos, 3. C.
Aranapos. - 2-e u3g. - Mocksa : JlamkoB u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. - Texkcr :
snekTponusid. - URL: https://znanium.com/catalog/product/1926409.

Jlononnumensnaa numepamypa:

1. ArterkoB, A. B. Metoasl ontumu3zanuu : yaeoHoe nocodbue / A. B. Atretkos, B. C.
3apy6uH, A. H. KanaraukoB. — Mocksa : PUOP : UH®PA-M, 2023. — 270 ¢. — (Bricuiee
obpasoBanue: bakanaspuar). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-01037-
2. - Texct : anexTponnsIii. - URL: https://znanium.ru/catalog/product/1930702.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleunBaroIeil MpoBeieHUe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IIOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U NMPO(PUITAKTUIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpEeACTaBICHUs yueOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne AucumInHbl (MOIYIs) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;
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https://znanium.ru/catalog/product/2213898
https://znanium.com/catalog/product/1926409
https://znanium.ru/catalog/product/1930702

— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HauMeHnoBaHue mopraJa Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza manueix g | T-crenuanucTos https://habr.com
3. | Basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/
6. | Mudopmanunonnas cucrema "Exannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecreyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpay3zepsbI:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) \ 3apyOexHoe JULEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOekHOE CBOOOHO PaCIpOCTPaHAECMOC

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B mnponecce u3ydeHus AMCUMILIMHBL (MOAyis) «MeTonbl ONTUMH3aLMU» B pPaMKax
TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKue BUIbI y4eOHON paboThl, KaK JIEKLIUH,
CEeMMHapbl, JOMAIIHUE 33/1aHusl, TECThl, a TaKXXe Pa3JIMYHbIE BHUJbI CAMOCTOSTEIHHONU pabOThI
oOydarolmuxcsi MO 3aJlaHuI0  [PENoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
po(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAKTUYECKUX MPO(eCcCHOHATBHBIX KOMIIETEHIUH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOr0 XapaKkTepa.

B mpormecce neknmii peKOMEHAyeTcss BECTH KOHCHEKT JIEKLUI: KpPaTKO M CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BHIBOJABI M OOOOIIEHHUS JEKIHH; BBLACIATh Ba)KHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CIeAyeT CQPOpPMYIHpPOBATH BONPOC W 3aIaTh €ro
NPETO/IaBaTEI0 Ha KOHCYJIBTAIIH WA BO BPEMSI CEMUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopma yueOHOH IeATEeTLHOCTH, IPOBOAUMAs B YI€OHOM 3aBEJEHUU IO
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PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycriemHoW NOArOTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCA C TEMOHI
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
oOcyxnenun. Taxke MMoJe3HO MOATOTOBUTH BOIPOCHI M UAEU Ul OOCYXIEHHSI, YTO IOMOXKET
I1y0’Ke IIOHATh MaTepUal U NMPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHHs. PekoMenyercs pa3ouBaTh 3aJaHusl Ha STaIbl, YTOOBI
n30exarh Meperpy3kd M JIydllle YCBOUTh MaTepHall, UCIOJIb30BaTh pa3jIU4HbIe HCTOYHHKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUH. [IpOBOAUTCS TMOCIE OCBOSHUS OMHON WIIH
HECKOJIbKUX TEM M CBHJICTCIBCTBYET O Ka4eCTBE IMOHMMAaHUS OCHOBHBIX MOHSATHI W3y4acMOro
Marepuasia. TecTOBBIC 3aJaHUsi COCTABJICHBI K KIFOYEBBIM IOHSTHSM, OCHOBHBIM pa3JieliaM,
B2)KHBIM TEPMUHOJIOTHYECKUM KATETOPHSIM U3Y4aeMOM JUCIUTUTAHBI.

JI1st OJrOTOBKH K TECTY HEOOXOMMO 3HATh TEPMUHOJIOTUYCCKHIA armnapar AUCIUIUINHbI,
MIOHUMATh CMBICIT HAYYHBIX KaTETOPUI U YMETh UX UCIOJIH30BaTh B MPO(ECCHOHAIBHOM JICKCHKE.
BrnaneHue TMOHSATUHHBIM —anmapaTtoM, BKJIIOYEHHBIM B TECTOBBIC 33JaHUs, IO3BOJISCT
npernoJiaBaTesit0o  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAHUS  CTYJCHTAMHU  BaXKHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

bonycnvie bannbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHbIX Oa/UIOB I0O3BOJIAET CTYJEHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLUILIMHE (MOAYJII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHaa.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJEIBHBIX TEM M BOIPOCOB Y4eOHOW AMCUIUIUINHBI (MOIYIIS).

B npornecce camoctosTennbHOM pabOThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiamMH pu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENIBHBIX TEM, BBIIOIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurtepuun nosiyuyeHusi ypoBHsl 1 OLlCHMBAHHS C(POPMHUPOBAHHOCTH KOMIETEeHUMI 10
AUCUHHILINHE (MOY110) «MeToabl ONTHMM3ALUN>»

OueHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTalliH.

IIpome:xxyTouHasi arrecTaumsi 1O IUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3amena, Ipu 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHIINH, chOPMUPOBAHHBIX 110 AUCLUILIIMHE.

I[J'I}I OLICHUBAHUWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTOLIHOI\/'I aTTeCTalnuun
HCIIOJIB3YCTCA ILGCSITI/I63.J'IJIBH8.}I KajJla OLCHHBAHUA, KOTOpad COOTHOCUTCA C Tpa,Z[HLIHOHHOf/'I
MATUOAIIBHOM IIKAI0i CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUIIIIMHBI.
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JlecaTnoanabHas
OIleHKA

IIaTnoannLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

10

OTiauyHO

9

OTiauyHO

8

OTianaHO

CTyIeHT TOJIHOCTBIO BIIAJICET 3HAHUSIMH, HW3JI0KCHHBIMHU B
paboueii mporpamme, U TIIyOOKO OCMBICTSIET TUCHUILTHHY. OH
CaMOCTOSITEIILHO U JIOTUYECKH TOCIICIOBATEILHO OTBEYACT Ha
BCE BOIPOCHI, aKIEHTHPYsS BHUMAaHUE Ha HAUOOJIEE BaXKHOM.
YMeer aHanM3UpOBaTh, CPABHHBATh, KIACCH(DHITUPOBATS,
0000maTh,  KOHKPETU3UPOBAaTH M  CUCTEMAaTHU3UPOBATH
W3yYCHHBIH MaTepuan, BbBIACSIS KIIOYEBbIE MOMEHTBI |
yCTaHaBIIUBasi  NPUYMHHO-CICACTBEHHBIC  CBs3M.  YeTKO
(hopMyITUPYET OTBETHI, YBEPECHHO UHTEPIPETUPYET PE3YIbTATHI
aHAITM30B U JAPYTHX UCCIEIOBAHUN, a TAKKE PEIacT CIOXKHBIC
3agaud. CTyJEHT XOPOIIO 3HAKOM C METOAaMH HCCIIEIOBaHNUS,
HEOOXOMUMBIMH ISl TIPAKTHYECKOW NEATETHHOCTH, H yMEET
CBSI3BIBATh TEOPETUYCCKHUE ACTEKTHI JUCIMILIUHBI (MOIYJIs) C
MPAKTUYECKUMU 3aa4aMH.

Xopomo

Xopoto

CryneHt obiafaeT 3HaHUSMH IpeaMeTa TOYTH B IOJIHOM
o0peme paboyeil MporpaMMbl M CAMOCTOSITENIEHO, JTOTHIECKA
MOCJIEIOBAaTEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJee 3HaYMMbIX MOMeHTax. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KJIACCH(PHUIUPOBATS,
00001aTh,  KOHKPETH3UPOBaTh M  CHUCTEMaTHU3UPOBATH
W3YYCHHBIH MaTepHal, BBIACISS €ro KIIOYEBBIC aCIeKTHI H
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHEBIC CBA3H.
®opmynupyeTr CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHaJM30B M JIPYTUX HWCCICJOBaHUH, a TaKkKe
pelacT CIOXKHBIE CUTyallMOHHBIE 3afa4yu. CTYIEHT XOpOLIo
3HAKOM C METOJaMU HCCIIEAOBaHUS, HEOOXOAMMBIMH IS
HpaKTH‘IeCKOfI JCATCIIBHOCTH, u yYMEET CBA3bIBATH
TEOPETHYECKUE aCIEKThl TpeaMeTa ¢ IPaKTHYECKUMHU
3a7a4aMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crynent obOnagaetr 6a30BbIMU 3HAHUSIMU IO TUCIMIUIMHE, HO
HCIILITBIBACT TPYAHOCTH IPHU CaAMOCTOATCIBHBIX OTBETAX M
UCIIOJIb3YeT HETOYHBIE (OPMYIHMPOBKH. B Xo1e OTBETOB OH
JIOITyCKaeT OMIMOKH, Kacaroluecss cyTH BoIpocoB. CTyAeHT
CIIOCOOEH pelIaTh TOJBKO CaMble MPOCTHIE 33aJa4 U BIIAJCeT
JIMIIb MUHUMAJIbHBIM Ha60pOM METOA0B HUCCJICIOBaAHUS.

He cnan

CryneHT He oBiaaen 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110
MpEeIMETY U HE MOXET OTBETUTh Ha BOIPOCHI, JAXKE €CIU
MpENoAABaTENb  3a4acT  JONOJHUTENIbHBIE  HABOISILME
BOIIPOCHI.

Hucnunnuna (Momyib) «MeToapl ONTUMHU3AINIY OIIEHUBACTCS CIEAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec |KoanuecTBO Onucanue
Homamrave 3amanus | 42% 14 HaGop 3amad o remam Henenu
TecTsl 25% 14 ®dopma NpoBepKU 3HAHUI CTYJIEHTOB Yepe3 OTBETHI HA
BOIIPOCHI C BBIOOPOM M3 HECKOJILKUX BAPUAHTOB OTBETOB
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AKTHBHOCTH Bec |KoanuecTBoO Onucanue

DK3aMeH 33% 1 [MuceMeHHast WM yCTHas paboTa Hall 3aJaHUEM,
HaMpaBICHHBIM Ha MPOBEPKY MOJYUYCHHBIX 3HAHUHN 1

HAaBBIKOB I10 IUCITUTUINHE (MOJYIIIO)

B pamkax u3ydeHus AUCUUIUIMHBI (MOAYIISI) BO3MOXKHO IOJIydeHHEe OOHYCHBIX 0alioB.

®opmya pacyéra HUTOroBOW OIEHKHM M0 JUCHUIUIMHe (Moay/aw) «MeToabl
ontumusauum»: «0,42 x Cpennee 3a nomamnue 3aganus + 0,25 X Cpennee 3a Tectsl + 0,33 X
DK3aMeH».

Texkyummii KOHTPOJIb ycIIeBAeMOCTH 00y4aKIIUXCS M0 JUCHUIIHHE (MOAYJII0)
IIpuMepHbIe JoMalIHNeE 32JaHUS

Jlomaminee 3aganue 1

PaCCMOTpI/ITC HECKOJIBKO (bYHK]_[I/Iﬁ MHOT'UX IEPEMCHHBIX U MHOXXCCTB, 3aIaHHbIX aHAJIUTUYCCKU, U
BBITIOJTHUTE KOMIUICKCHBIN pa3oop:

1. Jlnst 3aiaHHBIX TIOCJIEIOBATEILHOCTEN ONPENeNUTe, SBJISIOTCS JIM OHU CXOJSIIUMUCS, 1
OLEHUTE CKOPOCTh UX CXOJUMOCTH.

2. Jlnsg nByx (GYHKIIMH MHOTHX TEPEMEHHBIX BBIYMCIUTE T'PATUCHT M T'SCCHaH, a TaKkKe
HaIUTE CTAlMOHAPHBIE TOYKU C HCMOJIb30BAHHEM OJHOMEPHOIO JIMHEHHOIO MOMCKA BIOJIb
BBIOPAHHOT'O HAIPABIICHUS.

3. lnsg mpocToro BBIYUCIUTEIBHOTO rpada BpyYHYIO PACHUIIMTE MPSMOU MPOXOJ H
BBIYHCIIUTE IMMPOU3BOIHBIC C TIOMOIIIBIO 0OPATHOTO PACIIPOCTPAHCHUS OIINOKH.

4. Uccnenyiite 3ajaHHbIe MHOXKECTBA U (DYHKIIMU HA BBIMYKJIOCTb, a JJIsi OJHOU (DYHKIIHH
MpoBepbTe BhINoJIHEHUE yciioBus [Tonsika—JlosicueBruya Ha ypOBHE pacCyKICHUHN Kypca.

5. dns omHo#t 3amaum 0e3 OrpaHUYEHUN W OJHOM 3aJa4M C OTPAHMYCHUSIMHU BBIMTHUIINTE
YCJIOBHUS ONTUMAJIBHOCTH, a JUIS 33]1a4u ¢ orpaHndeHussMu — ycinoBus Kapyma—Kyna—Takkepa u
HalINTE KaHIUJATOB Ha PEIICHUE.

Jlomaminee 3aganue 2

Pemute u cpaBHUTE HECKOJIBKO 0a30BbIX 3a/1a4 ONTUMU3ALUHU KJIACCHYECKUMHU YHCICHHBIMU
METOAMH:

1. IlpuBenuTe 3a1a4y JUHEHHOTO MPOrpaMMHUPOBAHUS K KAHOHUYECKOMY BHlYy U PEIINTE
e€ CUMILIEKC-METOI0M, TOIPOOHO MOKAa3aB MEePEX0Abl MEXKy OOPHBIMU IUTAHAMHU.

2. JIns Thmankod BBITYKIONW (DYHKIMHM peanusyiTe TpagueHTHBIA CITYCK, HCCIEIyihTe
BJIMSTHUE 111ara Ha CXOAMMOCTh U MOCTPOiTe rpaduk yObIBaHUS 11€TeBOM (pyHKINU.

3. Jlnst TO# K€ WM aHAIOTUYHOW 3aJauyd CpaBHHUTE OOBIYHBIN T'PaJMEHTHBIA CITYCK C
YCKOPEHHBIM I'PaJIMEHTHBIM METOOM I10 YUCILY UTEPALUN U KAYECTBY PELICHUS.

4. JIng KBaJpaTUYHOW 3a7a4M OMMIIUTE HACI0 METOAa CONPSDKEHHBIX T'PAJUEHTOB U
BBIIIOJIHUTE HECKOJIBKO IEPBBIX UTEPALUNA BPYYHYIO WX IIPOrPAMMHO.

5. ChopmynupyiiTe BBIBOJ O TOM, B KAKHX CIIydasX Ka)Jbli U3 PaCCMOTPEHHBIX METO/I0B
oKa3bIBaeTcsi Haubosee 3pPEeKTUBHBIM.
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Jlomamnee 3aganue 3

Ha npumMepe HECKONBKHUX MOJEIBHBIX 3a1a4 PEAIU3YUTE U CPABHUTE IIPAKTUYECKU BaXKHBIC
METO/bI OIITUMU3ALINHN:

1. Ins rnagkoi 3amaum Oe3 OrpaHWYeHHWH peanusydTe merona HeloToHa u  oauH
KBa3MHbIOTOHOBCKHM METOJ, CPAaBHUB UX 110 CKOPOCTH CXOJAUMOCTU U YCTOWYUBOCTH.

2. JIns 3a7auy ¢ OrpaHUYECHUSAMH pealu3yiTe METO/1 MPOEKIMHU rpaauenTa u Mmetoa OpaHk—
Bynba, a 3aTem cornocraBbTe NOBEJEHUE METOI0B HAa OJTHON U TOM e JOIyCTUMON 00JIacTH.

3. Jlns Hernaakol 3ajjauu NpUMEHHUTE CyOrpaJieHTHBI METOA M MPOKCUMAIbHBIN METO,
HOSICHUB Pa3IMuus B UX paboTe U B XapaKTepe M0Jy4aeMbIX PELICHUH.

4. Jlnd 3a1a4u MAlIMHHOTO OOYYEHHUs pealln3yHTe CTOXAaCTUUECKUN IPaIMEHTHBIN CITYCK U
HE MEHee IBYX aJIallTUBHBIX ONTUMHU3AaTOPOB, CPABHUB Ka4E€CTBO PEIICHUS U YyBCTBUTEIBLHOCTD K
BbIOOpY rurepnapamMeTpos.

5. IlogroroBpTe KpaTKuWi OTYET ¢ TaOnMIEH pe3ylbTaToB, TpapUKaMH CXOAMUMOCTH WU
BBIBOJIaMU O ITPAKTUYECKON IPUMEHUMOCTH PACCMOTPEHHBIX METOIOB.

JlomamHee 3aganue 4

[Tpoananu3upyiite OCOOEHHOCTH ONTHMHU3ALMM B 3ajayaX MAIIMHHOIO OOY4YeHUS U
BBITIOJIHUTE BBIYMCIUTENIBHBIN KCIIEPUMEHT:

1. Onumwure OCHOBHBIE OCOOCHHOCTH 3a/a4 ONTUMHU3AIUH MpH OOYYECHHH HEHPOHHBIX
ceTei, BKJIIOYas HEBBIIYKIOCTh, OOJBIIYI0O pPa3MEPHOCTb, CTOXAaCTUYHOCTh U BIIHSHUE
MHUIMAJIN3alUY TapAMETPOB.

2. Ha mpumepe 3amaum oOyueHHs HEMpPOCETH CpPAaBHUTE HECKOJIBKO ONTHMH3aTOPOB,
UCMOJIb3YeMBbIX Ui OOJIBLIIMX MOJAEJEH, M0 CKOPOCTH OOy4YeHMs, YCTOHYMBOCTH U KauyeCTBY
UTOTOBOTO PEILICHUS.

3. IlpoBenuTe 3KCHEPUMEHT C MU3MEHEHUEM T'MIIeplapaMeTpOoB ONTHUMH3ALMU, HAIIPUMED
miara o0yueHusi, pazmepa 6arda win Ko3pQpUIUEHTOB alalTUBHOIO METO/1a, U HHTEPIPETUPYHTE
pE3yJIBTaTHI.

4. JInst OHOM CIOXKHOM MM MHOTOMOAQIBHON (DYHKITUUA PACCMOTPHUTE IBOIFOIIMOHHBIN M
Jpyro# riao0anbHbIA METOJ] ONITUMU3ALIMU U CPABHUTE €T0 NMOBEIEHHUE C JOKAIbHBIM METO/I0M.

5. CdopmynupyiiTe BBIBOJ O TOM, IIOYEMY B 33Ja4ax MallIMHHOTO 00y4eHUs BBIOOp METoAa
ONTUMM3ALIMHU ABIIIETCS BaXKHON YaCThIO MOCTPOSHUS MOJIEIIH.

IIpumepHbIe 3a1aHUA JJISI TECTOB
Tecr 1

Bonpoc 1.
Kaxoe 13 ycnoBuii 03Ha4aeT CXOAUMOCTh MMOCIIEA0BAaTeIbHOCTH XK K UUCITY X*?
A. Bce aneMeHThI OCe0BaTeNbHOCTH PaBHbI X*.
B. ITocnenoBarenbHOCTh OTPaHUYEHA CBEPXY.
C. IlocnenoBaTenbHOCTh MOHOTOHHA.
D. HauuHast ¢ HEKOTOpOTO HOMEpa, FIEMEHTHI ITOCIEI0BATEILHOCTH CTAHOBSITCS CKOJIb YTOJIHO
OJIM3KH K X*.
IIpaBuabHbIi oTBeT: D.

Bonpoc 2.

Uto Ha3bpIBaeTCA IPaJUeHTOM (YHKIIUH MHOTHX TIEPEMEHHBIX ?
A. Marpuia BTOPBIX MPOU3BOAHBIX (DYHKIIUH.

B. Ywucno, paBHOE 3HaUYCHHIO (DYHKIIMH B TOUKE.
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C. BekTop 4acTHBIX MPOU3BOAHBIX IIEPBOrO MOPSIKA.
D. MHOXkeCTBO BCEX JTOIMYCTUMBIX HAIIPABJICHUM.
IIpaBuabHblii oTBeT: C.

Bomnpoc 3.

B 4yem cocTouT 0cHOBHAs Ues aBTOMATHYECKOTO AU(PepeHIrpoBaHus?

A. TIpon3BOHbIE BBIYUCIIAIOTCS 110 IPABUITY LIEIOYKH Ha BBIYMCIUTEIIEHOM Ipade.
B. IIpousBoHble NPUOIMKEHHO BBIYUCISAIOTCS 110 (hOPMYJIe KOHEUHBIX Pa3HOCTEH.
C. Ilpou3BoHbIE HAXOJATCS TOJIBKO CUMBOJIBHBIM Pe00pazoBaHUEM (HOPMYIIbI.
D. IIpon3BoaHble 3aMEHAIOTCS CIIy4allHBIMHU BEJIMYMHAMM.

IIpaBuabHBIH OTBeT: A.

Bomnpoc 4.

Kakas ¢pyHK1us SBIsIETCS BBITYKJION HA BCEH YMCIOBOM MPSIMOI?
A, f(x)=—x2

B. f(x)=x3

C. f(x)=x2

D. f(x)=sinx

IIpaBuabhsblii oTBeT: C.

Bompoc S.
Kakoe ycnoBue siBisieTcss HEOOXOAUMBIM YCIOBUEM JIOKATbHOTO MUHUMYMA TJIQJIKON (PYHKIIUU
0e3 orpaHuYeHU?
A. I'pagueHT B TOUKE paBeH HYJIO.
B. I'eccuan B TOUKE OTPULIATENIHHO ONPEIEIIEH.
C. 3naueHue QpyHKIMH B TOYKE PABHO HYJIIO.
D. Bce yacTHbIe IPOM3BOJHBIE BTOPOTO MOPSIIKA PaBHBI HYJIIO.
IIpaBuabHBIH OTBET: A.
Tecr 2
Bonpoc 1.
KakoBa 1enp 3a1auu JIMHEHHOTO IPOTrpaMMHUPOBAHUS?
A. Hailtu kopHU HeMHEHHON (QYHKIUH.
B. Haiitu MmakcumyM Wi MMHUMYM JIMHEHHOM (PyHKIMY IPU TMHEMHBIX OTpaHUYEHUSIX.
C. Haiitu co6cTBEHHBIE 3HAUEHHS] MATPULIBL.
D. Haiit rpagueHT GyHKINY.
IIpaBuabHbIi oTBET: B.

Bomnpoc 2.

B 49em cocTout uaes cuMiekc-merona?

A. Ilepebupath Bce JOMYCTUMbIE TOYKU O0IACTH.

B. 3amenaTh 3a1a4y JIMHEMHOTO MPOrPaMMHUPOBAHHUS TPAJIUEHTHBIM CITYCKOM.

C. IlepexonnuTh MeX 1y BEPIIMHAMHM JTOIYCTUMOTO MHOTOTPAaHHHUKA, YIy4lllas 3HaY€HUE LEJIEBON
byHKINN.

D. Ucnonp30BaTh cirydaifHbIN MOUCK 1O 00JIACTH JOMYCTUMBIX PEIICHUH.

IIpaBuabHeli oTBet: C.

Bomnpoc 3.
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B xakoM HarpaBJI€HUU BBINIOJIHSETCS 1Al TPAJUEHTHOTO CIycKa?
A. B HanpaBieHuu, NPOTUBOIIOJI0KHOM T'PaJUEHTY.

B. B HanpasiieHuu rpagucHTa.

C. B ciy4aifHOM HamnpaBiEHUU.

D. B HanpaBneHuu cOOCTBEHHOT'O BEKTOpa MaTpwilbl [ 'ecce.
IIpaBuibHbBI OTBET: A.

Bomnpoc 4.

JI1 4ero uCnonb3yrTCsl YCKOPEHHBIE IPAJUEHTHBIE METObI?

A. JIns ymeHblLIeHNs: 00bEMa UCXOIHBIX JaHHbIX.

B. Jlns1 Gonee OBICTPOI CXOMMOCTH MO CPABHEHUIO C OOBIYHBIM TPATUCHTHBIM CITyCKOM.
C. I NOBBILIEHUS] TOYHOCTH BBIYMCIICHUS I'PAJUEHTA.

D. [lns 3aMeHbl OTpaHUYEHUI B 3a]1a4€ ONTUMU3ALINH.

IIpaBuabHbIi oTBeT: B.

Bomnpoc 5.
Ha kakux 3agayax MeTos CONpsDKEHHBIX TPAJUEHTOB 0COOEHHO 3 (deKTUBEH?
A. Ha 3apauax LIEJIOYMCIIEHHOTO IPOrPaMMHUPOBaHUS.
B. Ha nmr00bIX HerIaakux 3agayax.
C. Ha xBagpaTuyHbIX 337a4aX ¢ CAMMETPUYHON MOJIOKUTENBHO ONPEAEIEHHON MaTpULIEH.
D. Tonpko Ha OIHOMEPHBIX 3a7a4ax.
IIpaBuabHblii oTBet: C.
Tect 3
Bomnpoc 1.
Kakyro nononHuTenbHy0 HH(OPMAIMIO UCHIOIb3yeT MeTol HbloTOHA 10 cpaBHEHHUIO ©
IPaJUEHTHBIM CIIyCKOM?
A. Tonpko 3HaueHHE QYHKIMH.
B. Tonbko nepBslii rpaiveHT.
C. TonbKko OrpaHUYEHHUS 3aa9H.
D. I'paguenT u reccuas.
IIpaBuabHbIi oTBeT: D.

Bomnpoc 2.

B 4em cocTouT uzaest KBa3NHBIOTOHOBCKUX METOJI0B?

A. TIpubnmxaTh reccual HiIM ero o0paTHYI0 MaTpUIly O HHPOPMALIUU O IPEAbIAYIUX HIarax.
B. IIo1HOCTBIO OTKA3aThCs OT UCIIOIB30BAHUS IIPOU3BOIHBIX.

C. Mcnonp30BaTh TOJIBKO CIIydaliHbIE HAIIPABJICHUS MTOMCKA.

D. Pemate TOJIBKO 3a7a4X ¢ TMHEHHBIMU OTPAHUYECHUSIMHU.

IIpaBuabHBIH O0TBET: A.

Bomnpoc 3.

Yro nmemaeT METOJ] MPOSKIIUY TPATMeHTa TI0CIIe TPAJAUEHTHOTO 1ara’?
A. YMHOaeT IpaIueHT Ha CllyyaifHOe YUCIIO.

B. IlpoeuupyeT nosyuyeHHYIO TOUKY Ha JIOIYCTUMOE MHOXKECTBO.

C. 3amensier 1eneBy0 (pyHKIMIO Ha JIMHEHHYIO.

D. YBenuuuBaet pa3sMepHOCTh 331a4H.

IIpaBuabHbIi oTBeT: B.
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Bomnpoc 4.

Koraa 00b14HO MPUMEHSIOT CYOrpaeHTHBIA MeToa?

A. Korga ¢yHkIus riaaakast u qsaxasl nuddepenimpyema.
B. Korpa 3amaua gaBisieTcst CTpOro JIMHEHHOM.

C. Korna ¢yHKIus HeraaaKas, HO BBITYKJIasl.

D. Korjia HeT HUKaKuUX OrpaHUYECHUI Ha ITEPEMEHHBIE.
IpaBuiabhblii orBeT: C.

Bomnpoc 5.
KakoBa ocHOBHast 0COOEHHOCTh CTOXaCTHYECKOTO TPaJIUEHTHOTO CITycKa?
A. Ha kaxxJ1om 111are ucrosib3yercsi BeCb Habop JaHHBIX.
B. Meron TpeOyeT BHIUMCIICHNUS TeCCHAaHa.
C. Meron paboTaeT TOIBKO ISl BBITYKJIBIX (PYHKIUN OHOH epeMeHHOM.
D. Ha xaxiom mare ucroiib3yercst NpuOIMKeHHas OI[CHKa IPaHeHTa 110 YaCTH JaHHBIX.
IMpaBuiabHblii oTBeT: D.
Tect 4

Bomnpoc 1.

Kakas ocoOeHHOCTh XapaKTepHa IS 3a7a49 ONTUMHU3AINH TPH 00YICHUH HEHPOHHBIX CeTeH?
A. Onu Bcera sBISIOTCS JTUHCHHBIMH.

B. Onu Bceryia MMEIOT €IMHCTBEHHOE aHAIUTUYECKOE PEIICHHE.

C. Onu He TpeOyIOT HACTPOUKH TUIIEPIIAPaMETPOB.

D. OHu 00BIYHO HEBBIMYKJIbIE U UMEIOT OOJIBIIIOE YUCIIO TAPAMETPOB.

IpaBuiabHblii oTBeT: D.

Bomnpoc 2.

[Touemy npu 0O6y4yeHuu OOJBIINX HEHPOCETEBBIX MOJIENIEH YacToO UCIOIb3YIOT MUHU-0aTun?
A. UT0ObI YMEHBIIUTH BHIUNCIUTENBHBIE 3aTPAThl U YCKOPUTH 00yUeHHE.

B. YT00bI TOYHO BBIUKCIATH MOJTHBINA TPAAMEHT Ha KaXKJIOM IIare.

C. YToObI UCKIIIOUUTH HEOOXOJUMOCTh B (DYHKIIUH MTOTEPb.

D. YtoOsI cnenate 3aauy BBITYKIION.

IIpaBuiabHBIH 0TBET: A.

Bomnpoc 3.

Kakoii 13 onTMMH3aTOpOB OTHOCUTCS K aJalTUBHBIM MeToJam?
A.SGD

B. Frank-Wolfe

C. Adam

D. Cummiekc-meTon

IIpaBuabHsiii oTBeT: C.

Bonpoc 4.

B 4yem cocTouT MpenuMyIiecTBO IBOTIOLMOHHBIX METO/IOB ONTUMHU3ALIUH?

A. OHu Bcerga ObICTpee rpaJUeHTHBIX METOJIOB HA IIIaKUX 3a/adax.

B. Onu He TpeOyrOT BBIUMCIIEHUS IPOU3BOJHBIX U MOTYT IPUMEHSTHCS B CIIOXKHBIX
MHOT'OMOJIAJIbHBIX 33/1a4aXx.

C. OnHu paboTaroT TOJBKO B 337ja4ax JMHEHHOTO MPOrpaMMUPOBAHHUS.
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D. Onu 06s13aTeIbHO HAXOST II100aTbHBI MUHUMYM 32 KOHEYHOE YHCJIIO MIaroB.

IIpaBuabHbIi oTBeT: B.

Bomnpoc 5.

Yt0 00BIYHO ITOHUMAOT IO II100aNbHON ONTUMU3ALIUEI?

A. Ilouck 11060ro CTalMOHAPHOTO PEILICHUS.

B. Tlouck penieHus TOJIbKO B JOKAJIbHOM OKPECTHOCTH HAYaJIbHOU TOYKH.
C. Ilouck pemieHust TOJBKO M1l BEIMTYKJIBIX (DYHKITHM.
D. ITouck HauIydIIero penieHus Cpend BCeX AOIMYCTUMBIX PEIICHUH 3a1auH.
IpaBuiabHblii oTBeT: D.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallui 110 TMCHUIIJIMHE (MO}IyJIlO)

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak BBIYHMCINUTH TPAJUEHT CKATSIPHON (QYHKIIUH OT UcnonpzoBanue OIIK-1
MaTPUYHOTO apryMeHTa? MIPaBUI
MaTPUYHOTO
g hepeHInpOBaH
us
2. | Kak maremMaTn4ecky OATBEPIUTD BBITYyKIIOCTh IIposepka OIIK-1
(YHKLINH IBYX NTEPEMEHHbIX ? MOJIOKHUTEIIHON
IIOJIyOIIPEIEIEHHOC
TH TeccuaHa
3. | Kakue ycrnoBusi HEOOXOIUMBI U ONITUMATBHOCTH B Ycnosus Kapymra— IK-3
3aJ1a4ax ¢ OrpaHNYEHUSIMU-HEPABEHCTBAMU ? Kyna-Taxkkepa
(KKT)
4. | Kakoe ycinoBue rapaHTUPYET JUHEHHYIO CXOUMOCTh VYcnosue Iomnska — OIIK-1
IPaJAMEHTHOTrO CIIYCKa JUIsl HEBBIMYKJIBIX (YHKLINI? JlosicueBnya
5. | Kakoii pexxum aBTomMatnueckoro auddepeHpoBanust OOpatHbIl pexKUM OIIK-1
s¢dextrBHEe 1151 QYHKIIUH MHOTHX TTEPEMEHHbIX ? (backpropagation)
6. | Kakoii anropuT™ HCIIONB30BaTh [Tl PEIISHUS 3a/1a4l CHMIIIEKC-METO T1K-3
JUHEWHOTO TIPOrPaMMHUPOBaHHUSI?
7. | Kak o1eHuTh CKOPOCTH CXOJUMOCTH TPAIUEHTHOTO OueHka uepe3 T1K-3
CITyCKa JUIS TJ1a/IKOH BBIMYKJION (QyHKUINHU? KOHCTaHTY
JInmmnia
rpamuenta (O(1/k))
8. | B xakom ciryyae METO CONMPSKEHHBIX IPATUEHTOB s kBagpaTuuHOM OIIK-1
CXOAMTCA 32 KOHEUHOE YHCIIO II1aroB? (GyHKIMH B n-
MEpHOM
MIPOCTPAHCTBE
9. | Kak yckopuTh CXOJAUMOCTD I'PAJAMEHTHOrO0 METO/Ia JI0 YcKopeHHbIH IK-3
O(1/k?)? IpaJueHTHBIN
ciryck (Hecteposa)
10. | Kakoii meTon ucmonb3yer ooparHyio MaTpuly ['ecce Merton HeroToHa [1K-3
1U1s1 OOHOBJIEHUS BeCOB?
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11. | Kak u30exaTh BbIYUCICHNS IT'€CCHaHa B METOZE KBa3uHBIOTOHOBCK VK-6
Herotona ms 6ompmx 3agau? 1e METObI
(manpumep, L-
BFGS)
12. | Kak y4ecTb OrpaHu4eHHsI TUIIAa MHOKECTBA B Merton npoekuuu [K-3
I'PaANEHTHOM CIIycKe? rpajneHTa
13. | Kakoii MmeToq mpennoYTUTeNeH JIsl 3a/1a4 C Meton ®pank- YK-6
OTpaHWYCHHUSIMH Ha HOPMY (HampuMep, saepHas Bynsda (ycnoBabIit
HOpMa)? TpajiueHT)
14. | Kak onTUMHU3UpOBATH CyMMY TJIaJIKOW U HETJIaJKOM IIpoxcuManbHbIit [K-3
¢hyaxmun (Hanpumep, L1-perymspuzanms)? TPaIMEeHTHBII
METOA
15. | Kako#i onTuMHU3aTOp alanTHPYET IIar O0yYeHHS I AnanTuBHbIE OIIK-1
Ka)KIIOTO TTapaMeTpa OTIASITbHO? Meroasl (Adam,
RMSProp)
16. | Kakas nmpo0GiieMa BO3HUKAET MTPH 00YIEHUH TIYOOKHX HUcuezaromnue nmm IK-3
ceTel u3-3a UENHOro npasuia? B3PBIBAIOIINECS
IpaJUCHTHI
17. | [louemy METOBI BTOPOTO MOPSIKA PEIKO MPUMEHSFOTCS Bricokas OIIK-1
JUTSE OOJIBIIUX HEeHpoceTen? BBIYUCIIUTEIbHAS
CJIO’KHOCTh
XpaHEeHHUs TecchaHa
18. | Korna nenecoobpa3Ho HCIOIb30BATh SBOIIOIHOHHEIC [Ipu orcyrcTBUN [K-3
ITOPUTMBI BMECTO TPAIMCHTHBIX? rpajleHTa Uin
HaJIN4YNN
MHOKECTBa
JIOKaJIbHBIX
MUHHMYMOB
19. | Kak monbITaThCst n30€KaTh 3aCTPEBAHUS B JIOKAITbHOM HcnonpzoBanue YK-6
MHUHHMMYME IIpH 00y4eHUH MOJeN? METO/0B
rIo0asHON
ONITUMH3ALUH WITH
pecTapros
20. | Kak BbIOpaTh METO ONTHUMHU3AINH JJIS 337a4H C CToxacTHYEeCKHI TIK-3
LTYMHBIMH JAHHBIMH OOJIBIIOTO 00bEMa? IPaJIUEHTHBII
ciyck (SGD) kax
CTpaTerus
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