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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamMmma AWCHMIUIUHBI (MOIynsi) «METOIbI ONTHUMHU3AIMK») COCTABJICHA B
COOTBETCTBUHU ¢ (helepaibHbIM TOCYJAPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJIAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduns MammHHOe 00y4YCHHE B HHIIYCTPUH, YTBEPKICHHBIN MPUKa30M MHUHHCTEPCTBA HAYKH U
BhIcIIero oOpaszoBanus Poccuiickoit @eneparnuu Ne 810 ot 23.08.2017 rona.

Wzyuyenue nucuuiuinHbl (Monayns) «MeToapl ONTUMU3ALMU» [O3BOJISIET HE TOJBKO
3¢ (PeKTUBHO HCMONB30BaTh COBPEMEHHBIE COJBEPHl, HO U IIYOOKO IOHUMAaTh IOBEACHUE
AITOPUTMOB, AMATHOCTUPOBATH MPOOIEMBI CXOAUMOCTH U aJaTUPOBATH METO/IbI TIO]T CIIEUU(UKY
MPUKIAIHBIX 3a/1ad, YTO SBIISCTCS KIIFOUYEBBIM HABBIKOM JUIS CICIHAIUCTOB B 00JIACTH
MCKYCCTBEHHOT'O MHTEJIJIEKTA, CHCTEMHOI'0 aHAJIM3a U BBIYUCIUTEIILHON HAYKH.

MecTo TMCHUNJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, Mpoduin
MammHHOoe 00y4YeHHe B MHAYCTPHUHM M BXOJMUT B BapHATUBHYIO 4yacTh bioka 1, ¢opmupyemyro
Y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH KaK TUCIMILIMHA 10 BHIOOPY.

Jucnunimza (Moysib) JOCTYIHA K U3y4eHHto Ha 1 u 2 kypce Bo 2 u 4 cemectpe. JlocTynHa
JUI TIPOXOXKJICHHS MPH YCJIOBHU YCIEIIHOTO 3aBEepIICHUS AUCHUIUIMH (Momynel) «OCHOBBI
Python)» u «[IpuknaaHas MaTeMaTHKa TSI MAIIMHHOTO O0YUCHHSI.

Heab u3yyeHHs THCUMILIMHBI (MOAYJs): GopMHpOBaHHE Y OOy4aroIIUXCsl IIyOOKOTro
IIOHMMAHHS TEOPETUUECKUX OCHOB U NMPAKTUYECKUX METOJOB MAaTEMaTHUYECKON ONTUMM3ALUH, a
TAaK)K€ pa3BUTHE HABBIKOB IIOCTAHOBKM, AaHAIM3a M PEIIEHUS ONTUMHU3ALUOHHBIX 3a]ad,
BO3HHKAIOIINX B HayKe, MH)KEHEPUH U MAIIMHHOM O0Y4YEHUH.
3agaun n3y4yeHusi JMCHUILIHHBI (MOAYJIA):
— OCBOUTH KJIACCU(PUKALUIO ONTUMM3ALMOHHBIX 337a4 U KPUTEPUU MX BBITYKJIOCTU JJIS
KOPPEKTHOT'0 BBIOOpA METOIOB PEILICHHUS;

— H3Y4YUTh ammapaT BBITYKJIOTO aHalW3a, BKIOYas CBOMCTBA BBIMYKIbIX (DYHKIMHA H
MHOJKECTB, @ TAKXKE YCJIOBHUS ONTUMAIbHOCTH IIEPBOTO U BTOPOTO MOPSIIKA;

— TIOHATH IPUHIUIIBI TEOPUH JBOWCTBEHHOCTH, BKIIFOUYAs IOCTPOEHHUE JBONMCTBEHHBIX 3a1a4
Y UHTEPIIPETALUIO IBONCTBEHHBIX IEPEMEHHBIX;

— Hay4YMThCs (OpMaNN30BaTh MPUKIATHBIE 33/aud B BHJE MaTEeMaTHUECKHX Mojesen
ONTUMU3AIMH U BBIOMPATh aJIeKBATHbIE YNCIEHHBIE METOIBI;

— 00y4MTh HaBBIKAM pean3allid U JIMarHOCTUKU O0a30BBIX aJTOPUTMOB ONTUMH3AIMH,
BKJIIOYasl FPaJMEHTHBIN CITyCK, MeToJl HbI0TOHA U IPOKCUMAaIIbHBIE METO/IBI.

B pesyibTare 0CBOCHUSI TUCHMIIMHBI (MOAYJIs1) 00y4AIOLIUICH 10JIKEH:

3Hamy:

— KJIacCU(pUKAIMIO 33/1a4 MaTeMAaTUYECKON ONTUMU3ALINN U KPUTEPUH UX BBITYKJIOCTH;

— amnmapar BBIITYKJIOTO aHallM3a: CBOMCTBA BBIMYKJIBIX MHOXECTB M (YHKIIHH, YCIOBHS

ONTUMAJILHOCTH;

— OCHOBBI TEOPUH JBOMCTBEHHOCTH (JIarpaH>keBa M KOHUYECKasi);

— MPUHIUIBI Pa0OTHI U 00JIACTU MPUMEHEHUSI OCHOBHBIX CEMEICTB UHMCIICHHBIX METOJIOB.

ymembo:

— (opmanuzoBaTh NpUKIagHBIE TpoONEeMbl B BHUAEC KOPPEKTHOH  MOCTaHOBKH
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ONTUMH3AIMOHHOHN 3a1a4H,;

aHATM3UPOBATh M WAEHTU(UIMPOBATH 33/a4d Uil OOOCHOBAaHHOTO BbIOOpa MeTona
pelieHus;

IIPUMEHATh COBPEMEHHBbIE IPOrpaMMHBbIE peLIeHUs (COJMBEPOB) A BBINYKIBIX U
HEJIMHENHBIX 33/1a4;

UCIIOJIb30BATh METO/bI IIEPBOrO MOpsIka (BKJIIOYas CTOXAacTUYECKUe) JuId 3ajad
MAIIMHHOTO O0yUYEeHHUSL.

énadems.

HaBBIKAMU peaju3aliyd 0a30BbIX AJITOPUTMOB: TPAUEHTHBIN cmyck, mMeton HproToHa,
IMPOKCUMAJIbHBIC MCTO/BI,

HABbIKAMU JMAarHOCTHKH CXOAMMOCTH HTEPAllMOHHBIX METOJAOB M HACTpOMKa UX
MapaMmeTpoB,;

HaBbIKaMM pPCHICHUA 3aJa4 C OI'paHUYCHUAMHU MCETOAAMU HITpa(l)OB, MHOKHUTENEH
Jlarpanxxa u ADMM,;

HAaBBIKOM aHAJIN3a NIOJYYEHHBIX PEIIEHUH U IIPOBEPKA YCIOBUN ONTUMAIBHOCTH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

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

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajn3a 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
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, 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 PE3YIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMH HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaIbHBIC U
3HAYNMBIE 3a0a491

I1K-3.

CrnocobeH permaTh 3a1a9u
npoheCcCUOHANTBHOMN
JIeSITeIbHOCTH, (HOPMYITHPOBATh
pe3ynbTar, yBUAETh CIEACTBUS
MOJY4YEeHHOT'O pe3ybTara

IK-3.1.

3HaeT OCHOBHBIC IIPUHIUIIBI K
METOJIbI PEIICHUS 3a/1a4
npoeccnoHambHON
JIEITENBHOCTH, a TAKXKE CIIOCOOBI
¢dhopMynupoBaHUS U
MPECTABIICHUS PE3yIbTATOB,
BKJIIOYasl aHAIU3 TOCIEACTBUHN 1
MX 3HAYUMOCTH B KOHTEKCTE
MPOEKTA

[K-3.2.

YMeeT NpUMEHsTh
MaTeMaTU4ecKue 1
KOMITbIOTEPHBIE METOIBI JJISI
pelieHusT KOHKPETHBIX 3a]1a4,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIE PE3YyIIbTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
IOCJIEACTBUS JUIA JaJIbHEUIITNX
JICUCTBUI U pEUIEHUN

[K-3.3.

HNmeet npakTUueCKUil OIBIT B
pelIeHUU IPOQPEeCCUOHATIBHBIX
3a/1a4, BKIIIOYas y4yacTue B
MIPOEKTax, T/ie OBLIH TOTyYeHBI
pe3yabTaThl U
MIPOaHAM3UPOBAHBI KX
CIIEACTBHUSI, YTO CITOCOOCTBOBAIIO
MPUHATHIO 000CHOBAHHBIX
peuieHuit
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMH4yecKue Yachl
n/m Ounas ghopma
HaumenoBanue TKY
AynuTtopHasi paboTa ( .
azzesia IMCIUTLTUHBI TEeKYI Uit
pasiea auct Jleknuu | CeMuHAPBI CamocrosnTe Y
(Monyas) KOHTPO.JIb
(mpaktnyec | Konrpoun JbHAs
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 OCHOBEI BBIITyKJIOTO JlomarHe
aHAIIM3a JUIS IOCTPOCHUSI 14 14 63
3aJlaHus
METOJIOB ONTUMHU3AIIHH
2 YucnieHHbIE METOIBI Tlomarae
ONITUMU3AIUH TS
Hn A 16 16 63 3a7aHusg
PEIICHUS PUKIIATHBIX
3aja4
Ik3zamen 4 [Ipoext
Hmozo: 30 30 4 126
O6vem oucyunaunvl (Mooynsn) (6 190
ax. 4.)
Obvem Ooucyunaunsvt (mooynsn) (e 5
3au. eo.)
4. CopepxaHue IMCUUILTHHBI (MO1YJIs)
Nen/m | HammeHoBaHue pa3aesia ConepxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

AMCUHMILIMHBI (MO1YJIs1)

1 OCHOBBI BBIITYKIIOTO Beenenue B MeTopl ontumMu3anuu. [IpumMepsl noctaHOBOK 3aia4. Beimykibie
aHajau3a Ui OCTPOEHUS MHOKECTBA.
METOJIOB ONITHMM3AIINH Beimykieie pyHKIUM B CITOCOOBI X TIOCTPOESHHUSL.
[TocTaHoBKHM 3a7a4 BBINYKJIOW ONTUMU3ALINHU.
Vca0BUS ONTHMAIIBHOCTH.
BBeneHue B TeopHio JBOMCTBEHHOCTH.
Konnueckast 1BOMCTBEHHOCTb.
2 YucaeHHBIE METOBI BBenenne B 4YMCIEHHBIE METOJbl M TUIMM3ALMUS COJIBEPOB U PELICHUS

ONTUMM3AINH JJIS
peLIeHUs IPUKIATHBIX
3a1a4

ONTUMH3aLMOHHBIX 33]1a4.
['pagueHTHBIH cIIyCK.

Y ckopeHHBIE METOABI IEPBOTO MOPAIKA.

Meron Her0TOHA M KBa3UHBIOTOHOBCKHME METOBI.

CroxacTH4ecKkue METObI IEPBOTo MOpsAKa U 00ydYeHHe HelpoceTel.
[IpokcuManbHble METOABL.

Meton mrTpadoB W METOA UYEPEAYIOIINXCS HANpPaBICHUH MHOXHUTEICH
(ADMM).

MCTOHBI OIITUMHU3AaVH U ITapaJlJICIIbHbIC BBIYNCIICHUSA.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HAOOpOM  JIMLEH3HOHHOTO M CBOOOIHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAaHUYEHHBIA  JOCTYH K  DJICKTPOHHO-OMONMOTEYHOH CHCTEME U DICKTPOHHOMN
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJaJIeHHBIA JOCTYI K COBPEMEHHBIM MPO(EeCCHOHAIBHBIM 0a3aM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. TIonskoB, B. M. Meronbsl ontumu3zanuu : yaeoHoe nocooue / B. M. Tlomskos, 3. C.
Aranapos. - 2-e u3g. - Mocksa : JlamkoB u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. - Tekcr :
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1926409.

2. AtrerkoB, A. B. Metonsl ontumu3zaiuu : yaeoHoe mocooue / A. B. Arrerkos, B. C.
3apy6un, A. H. KanaraukoB. — Mocksa : PUOP : UHOPA-M, 2023. — 270 ¢. — (Bricuiee
obpasoBanue: bakanaspuar). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-01037-
2. - Tekct : anextpounslii. - URL: https://znanium.ru/catalog/product/1930702.

Jononnumenvnan r1umepamypa:

1. Caxaposga, JI. B. MeToasl onTUMH3aIUKU JJIs1 MAITUHHOTO 00y4YeHUs | yueOHOe mocooue
/ JI. B. CaxapoBa, I'. B. JlykeaHoBa. - PocroB-Ha-/lony : M3parenbcko-nonaurpapuueckuii
KoMIuieKkec PocToBckoro rocymapcTBeHHOTO SKoHOMHYecKoro yauBepcurera (PMHX), 2023. - 87
c. - ISBN 978-5-7972-3139-4. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2213898.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleunBaroIeil MpoBeieHUe BCeX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IIOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THIA, TPYHIOBBIX H
VMHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U NMPO(PUITAKTUIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJISITOPAMY;
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— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIONIb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUYEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «VHTepHeT», ANeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubmoreka
2. | baza mansbix as I T-crienuanucTon 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. | Mudopmanmonnas 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/
00pa3oBaTesbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
WH(OPMAaIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpaysepsbr:
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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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) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
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 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

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

B mnponecce usydeHus AMCUMILIMHBL (MOAyis) «MeTonbl ONTUMH3aLMU» B pPaMKax
TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCS TaKue BUIbI y4eOHON paboThl, KaK JIEKLIUH,
CEeMMHapbI, JIOMAllIHUE 3a/1aHus], IPOEKT, a TaKXKe Pa3IMYHbIe BUIbl CAMOCTOATENbHON pabOThI
oOydaroluxcsi MO 3aJaHuI0  [pEenojiaBaTels, HalpaBJICHHbIE Ha pa3BUTHE HABBIKOB
po(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAKTUYECKUX MPO(eCcCHOHATBHBIX KOMIIETEHIUH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — cHCTEMaTHYeCcKOe, TOCIEIOBATEIFHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAyeTcss BECTH KOHCHEKT JIEKLUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa M TepMUHBL. HeoO0X0AMMO OTMETUTh BONPOCHI MM MaTepuajbl, KOTOpPbIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YAaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a7aTh €ro
NPETO/IaBaTEI0 Ha KOHCYJIBTAIIH WA BO BPEMSI CEMUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHSL.

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

g ycriemHol MOArOTOBKH K CEMUHApY PEKOMEHAYETCS 3apaHee O3HAKOMHUTBCS C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
oOcyxnenun. Taxke MOJe3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MOMOXKET
I1y0’Ke IIOHATh MaTepUal U NMPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aaHus Ha JTarbl, YTOObI
n30exarh Meperpy3kd M JIydllle YCBOUTh MaTepHall, UCIOJIb30BaTh Pa3IMYHbIE HCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUS TEMBI.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYNIO) M MPE3CHTAIHS
PE3yJIbTATOB.

s ycrienmHon MoAroTOBKY K IMIPOEKTY PEKOMEHAYETCS: YETKO ONPEACIIUTD LIENIH U 33a1a41
IPOCKTA; COCTABUTh IUIAH PaOOThI, pa30MB MPOEKT HA 3TAIbl C YKA3aHUEM CPOKOB BBITIOJTHEHUS
KaXJIOTO W3 HUX; UCIIOJIIB30BaTh pa3HO0Opa3Hble HCTOYHUKU HWH(OPMAIIMA U UHCTPYMEHTHI JIJIs
UCCIICIOBAHMSI TEMBI, PErYJISIPHO MPOBEPATH MPOTrPECcC U BHOCHTh KOPPEKTUBBI B TUIAH, €CJIH 3TO
HEOOXOINMO.

bonycnvie b6annbt — 3TO OLIEHKH, KOTOpPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCIUTUTHHE (MOYJII0) M CTUMYJIMPYET YIIyOJIeHHOE H3ydeHHEe MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJCIIBHBIX TEM M BOIPOCOB Y4eOHOW AMCUUIUINHBI (MOIYJIIS).

B nporecce camoctosTennbHOM pabOThI CTYA€HTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiamMH pu MUHUMAJIBHOM y4YacTHH MpenojiaBareis. 3ajaun CTyIeHTa BKIIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIONOJHUTENbHBIX TEM, BHINOIHEHHE YU€OHO-HUCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurtepuu nosiyuyeHusi ypoBHsl 1 OLLEHMBAHHS C(POPMHUPOBAHHOCTH KOMIETEeHUMI 10
AUCUHHILINHE (MOY110) «MeToabl ONTHMHM3ALUN>»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHMKEHHM OOydaroluxcsl MO AUCHUIUIMHE (MOIYJIIO)
OCYIIECTBIISIETCS B BUE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTeCTalliH.

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

I[J'I}I OLCHUBAHUA TCKYWICTO KOHTPOJISL YCIICBACMOCTHU U HpOMCXCYTOqHOﬁ aTTeCTalnnun
HCIIOJIB3YCTCA ILGCSITI/I63.J'IJIBH8.}I KajJla OLCHHBAHUA, KOTOpasd COOTHOCUTCA C Tpa,Z[HLIHOHHOf/'I
MATUOAIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, C€CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUIIIIMHBI.

JecaTubannbuas IlarudamibHas Oo0mas xapakTepHCTHKA pPe3yJabTaTa 00y4eHHUs 10
OILICHKA OLICHKA AUCHHILVINHE (MOLYJIIO)
10 OT1inyHO CTyaeHT TOJHOCTHIO BIIafIeeT 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIuuHO paboueil mporpaMme, U riIyO0OKO OCMBICIISET JUCUUIUTUHY. OH
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JdecaTudannbuas IlaTudannbHas O0mas xapakTepuCcTHKA pe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

8 Ot1nnyHO CaMOCTOSTENIBHO W JIOTMYECKH IOCIIEeI0BATeIbHO OTBEUaeT Ha
BCE BONPOCHI, aKIEHTHPYsS BHUMAaHHE HAa HAanOOJIee BaKHOM.
YMeeT aHaNMM3WpOBaTh, CpPaBHUBATh, KIIACCU(PHUIIMPOBATS,
0000maTh,  KOHKPETU3UPOBAaTH M  CUCTEMAaTHU3UPOBATH
W3YYEHHBI MaTepuai, BbIIEISAS KIIOYeBble MOMEHTHl U
yCTaHABIMBas  MPUYUHHO-CIECICTBEHHBbIE  CBsI3U.  YeTko
(hopMyITUpPYET OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YTHTATHI
aHAJIU30B U JPYTUX UCCIECIOBAHUHN, a TAKXKE PELIACT CIOKHBIC
3anaud. CTyJEeHT XOpPOIIO 3HAKOM C METOJaMHU HCCIICOBaHUS,
HEOOXOJUMBIMHU JJISI TPAKTUIECKOW IESITENbHOCTH, U yMEET
CBSI3BIBaTh TEOPETHUECKHUE ACIEKTHl NUCHUILIUHBI (MOIYISA) C
MPaKTUYECKUMH 3a1a4aMHu.

7 Xoporro CryneHT oOmamaeT 3HaAHWAMHU MpeIMeTa MOYTH B IMOIHOM

6 Xopormo o0beme paboueil mporpaMMbl U CaMOCTOSITENNBHO, JIOTHYECKH
HIOCJIEI0BATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BONPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJee 3HaYMMBIX MOMeHTax. OH
yMEeT aHaJIM3UpOBaTh, CPaBHUBATh, KJIaCCH(PHUIUPOBATS,
0000maTh, KOHKPETH3MPOBaTh H  CHCTEMaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBA3H.
®opmynupyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAJIM30B M JIPYTUX HCCIEAOBAaHUH, a TaKxKe
pelIaeT CIIOKHbIE CHTyalMoHHbIe 3amaud. CTYIEHT XOpOIIo
3HAKOM C MCTOJaMH HCCJIICOAOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
HpaKTPI‘IeCKOfI JCATCIIBPHOCTH, u yYMEET CBA3bIBATH
TEOPETHYECKUE aCIEKThl TpeaMeTa ¢ IPaKTHYECKUMHU

3a7a4aMu.
5 VY noenetBoputenbHo| CTyaeHT o0jagaer 0a30BbIMU 3HAHUSMU IO JUCLHUIUIMHE, HO
4 V JI0BIIETBOPHTEIIBHO | MCTIBITHIBAET TPYJHOCTH NPH CaMOCTOSTENBHBIX OTBETAX M

UCTIONIB3YEeT HETOUHBbIe (OPMYIUPOBKU. B X0 0TBETOB OH
JIOITyCKaeT OMIMOKH, Kacaroluecss cyTH BoIpocoB. CTyAeHT
CIOCOOEH perIaTh TOJBKO CaMble MPOCTHIE 3aa4 U BIaJIceT
JIMIIb MUHUMAJIbHBIM Ha60pOM METOA0B HUCCJICIOBaAHUSA.

3 He cnan CryneHT He oBiaaen 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110
MpeIMeTy U HE MOXKET OTBETHUTh Ha BOIPOCHI, JAXE eCid
MpenoiaBaTeb  3aJaeT  JIONMOJHUTEIBHBIE  HABOJISIINE

BOTIPOCHI.

Juctunnmza (MOAyinb) «MeTo sl OTUMU3AINIY OLIEHUBACTCS CIEAYIOIIUM 00pa3oMm:

AKTHBHOCTH Bec |KoanuectBo Onucanne

Homamnue 3aganus | 50% 6 HaGop 3amad o remam Henenu

[IpoekT — nccnenoBarenbckas padboTa 1Mo TUCITUTLINHE
DK3aMeH 50% 1 P P
(MOIyITIO) ¥ TIpE3CeHTAIUS PE3YIETATOB

®opmyaa pacyéra HUTOroBOl OIEHKM MO0 JMCHUIUIMHe (Moay/aw) «Mertoabl
ontumu3anun»: «0,5 X Cpennee 3a nomarmraue 3aganus + 0,5 X Dk3aMen».

DNEeKTPOHHBIA JOKYMEHT



B pamkax u3ydeHus AMCUUIUIMHBI (MOAYJISl) BO3MOXKHO MOJIydeHHEe OOHYCHBIX OaioB.

Texkyluuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe TOMaLIHKUE 32 IAHUS

JlomamHee 3a1anne 1. AHaIU3 BBIMYKJIOCTH U NOCTAHOBKA 321a4H ONTUMHU3ALMHU
1. MMansl pyHKIMN:
o f1(X)=x4+2x2
o f2(x)=log(1+ex)
o f3(X)=IAx—blI22+AlIxII1
Uccnenyiite kaxayro GyHKIMIO Ha BBITYKIOCTh. OOOCHYHTE OTBET C MOMOIIBIO
omnpefeNeHud W JOCTaTOYHBIX  YCJIOBUM  (Hampumep, IOJOKUTENIbHAs
MOJTYOPEICIEHHOCTh TeCCHaHa, KOMITO3UIIUS BBITYKIIBIX ()YHKITUH).
2. PaccmotpuTe 3agaqy: MuHUMH3HPOBATh f(X)=(Xx1—2)2-+(x2+1)2 npu orpaHUYCHHUSAX:

o x1+x2<1
e Xx1>0
o« X2>0

[IpoBepbTe  BBIMYKIOCTh 3aJaud, MOCTPOHTE JIOMYCTHUMOE MHOXECTBO,
chopmynupyiite ycnosus ontumanbHocTi KKT u HaliauTe pemienue rpaduyecku
Y aHAJIMTUYECKH.
3. Odopmute pemenue B Buae otu€ra (3—5 cTpaHuil), BKIIOYAs MOSICHEHUS, PUCYHKH U
BBIBO/IbI.

JomamHee 3axanue 2. Peanusanusi 1 cpaBHeHHe MeTO10B IePBOro MOPSIKa
1. Peammsyiite Ha Python (¢ wucnonpzoBanmem NumPy) crenyromme MeToabl IS
MUHUMU3AIUN KBaApaTUYHOU (QYHKIUU:
f(x)=21xTAX—bTX, rme A>0:
e ['pagueHTHBIN CIIYCK C TOCTOSIHHBIM IIarOM
e ['pagueHTHBIN CITYCK C aJallTUBHBIM IIAaroM (I10 MpaBmiry ApMHijo)
e VYckopennsiit Mmetof (Nesterov’s accelerated gradient)
2. TlpoBenute IKCIEPUMEHTHI:
e Tloctpoiite rpaduku cxogumoctu (Jorapudm OMUOKK 1O HOpME TPaJAUEHTA OT
UTEPALIAN)
e CpaBHHTE CKOPOCTH CXOAMMOCTH IIPH PA3HBIX YUCIaX 00YCIOBICHHOCTH MATPHUIIBI
A
3. Tlpoanamu3upyiiTe BIUSHUE IIara U CTPYKTYPbl MATPHUIILI HA CXOJIUMOCTb.
4. Odopmute pesynpTaThl B BHAE Jupyter-HOyTOyka ¢ KOMMEHTapHsMHU, rpadukamMu u
BBIBOJIAMH.

Jomamnee 3axanue 3. Il ppMeHeHne NpoKcHMaJIBLHBIX MeT010B 1 ADMM
1. Paccmotpute 3agauy Lasso:
xmin21||Ax—blI22+A1IxII1
Peanuzyiite:
o IIpoxcumanbublii rpaaueHTHbIA MeToT (ISTA)
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e VYckopéunsiii Bapuant (FISTA)
« ADMM (Alternating Direction Method of Multipliers)
2. HWcnonp3yiite cunTeTnueckue naHHble (Hampumep, AER100%50, pa3pekeHHBIH BEKTOP
X*).
3. CpaBHUTE METOBI T10:
e CKoOpoCTH CXOJUMOCTH
e TouHOCTH BOCCTAHOBJIEHUS PA3PEKEHHOTO PEIICHUS
e YCTOHYMBOCTHU K BEIOOpY IapaMeTpPOB
4. Odopmute OTUET C aHAIU30M MPUMEHUMOCTH KaXJOro METOAa B 3aBUCHMOCTH OT
CTPYKTYpHI 33/1a4H.

[IpumepHoe onncaHue 3aIaHUS U KPUTEPUHU OLIEHUBAHHUS K NPOEKTY

CTyneHT BBINOJIHAET WHAUBUAYAIbHBINA MPOEKT, MOCBAUIEHHBIA MOCTAHOBKE, aHAIM3y U
YHUCIICHHOMY pELICHMIO MPUKIAJAHON 3anauu onTtuMu3anuu. IIpoexT BKIOYaeT clienyroiue
STalbl:

1. ®opmanuzanus 3a7auu — BbHIOOP peaIbHON WIIM CUHTETUYECKON PUKIIAJHON MTPOOIEMbI
(Hampumep, U3 MAIIMHHOTO 00YyYeHHUs, SdKOHOMUKH, 0OpaOOTKH CUTHAIIOB, JJOTUCTHKHU) U
e€ rmepeBoji B MaTeMaTHUECKYI0 (POPMYJIMPOBKY ONTUMH3ALMOHHON 3a/1auH.

2. Anamu3 3a7aud  — TPOBEpPKAa  BBIMYKIOCTH, JU(P(EpPeHIUPYEMOCTH, HAIWYMS
orpanudeHuit; Gopmynuponka ycioBuil ontumansHocTd (Hanpumep, KKT); moctpoenue
JIBOMCTBEHHOM 3a/1a4uu (€CJIM MPUMEHHUMO).

3. Beibop um peammzamusi Merona — OOOCHOBAaHHBIA BBIOOpP YHCIEHHOTO METOJA
(rpanueHTHBIN cyck, MeTosl HploToHa, mpokcumanbHelil MeTosl, ADMM u z1p.) ¢ yuérom
CTPYKTYpHI 33/1a4H.

4. YucneHHoe pelieHHMe — peanuzainus aiaroputma Ha Python (umm npyrom s3bike),
BU3YyaJIU3alUs CXOJUMOCTH, IUAarHOCTHKA MTOBEICHHS METO/Ia.
5. AHamu3 pe3ylbTaTOB — OLEHKAa CKOPOCTH CXOAMMOCTH, YYBCTBUTEIBHOCTH K

napameTpam, CpaBHEHHE ¢ aJIbTEPHATUBHBIMH 110IX0JJaMHU (€CIIH BO3MOXKHO).

6. Odopmienne — moaroroBka otuéra (8—12 crpanun) mimm Jupyter-HoyrOyka ¢ KOIOM,
MOSICHEHUSIMH, TpadUKaMU U BBIBOJIAMHU, a TAK)KE KpaTKas nmpe3eHTarus (5—7 cnaioB) AJis
3aIUTHI.

Kpurepun oneHuBanus npoekra:
1. KoppeKTHOCTb M COepPKaTeIbHOCTh NOCTAHOBKH 3a1a4H
— 3agaua chopMyaUpoBaHa SICHO, UMEET MPUKIIAJHYIO WK TEOPETHUECKYI0 MOTHUBALHUIO,
IIPEJICTaBJIEHA B BUJIE MATEMATUYECKON MOJIEIN ONITUMU3ALINN.
2. I'nyOuHa MaTeMaTHYeCKOr0 aHAJIHN3a
— IlpoBenena mpoBepka BBINYKJIOCTH (DYHKIMH M MHOXKECTBA, MCCIEJAOBAaHbI YCIOBUS
ontuMmansHocT (Hanpumep, KKT), mpu HeoOXOAMMOCTH NOCTPOEHA W MpOaHAIU3HpPOBaHA
BOMCTBEHHAS 3a/ia4a.
3. OGocHOBaHHBI BHIOOP YHCJIEHHOT0 METO/1a
— MeToz BBIOpaH ¢ y4ETOM CTPYKTYpBI 33/1a4H (TJ1aJKast/HeTIaKas, ¢ orpaHuueHUsIMuU/6e3,
pa3MEepHOCTh U T.[.), IPUBEIEHBI ApPT'YMEHTHI B II0JIb3Y €TI0 IPUMEHUMOCTH.
4. KavecTBO peajiM3allUM U YHCJIEHHBIX IKCIIEPHMEHTOB
— AJTOpUTM KOPPEKTHO peain30BaH, KOJ paboTaeT, BU3yaJU3UpOBaHA CXOAUMOCTH,
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MPOBEJCHBI SKCIIEPUMEHTHl C BapbUPOBAHHWEM MapaMeTpoB (IIAr, HayaJlbHOE MPUOIMKEHUE,

pa3Mep BBIOOPKH U Jp.).
5. AHanu3 pe3yJbTaTOB H BHIBO/IbI

— IlpencraBneHbl HHTEPIPETUPYEMBIE PE3YIBTATHL, IPOBEJEHO CPAaBHEHUE METO/I0B (eciu

HpI/IMeHI/IMO), CACJIaHbl COACPIKATCIBHBIC BBIBOJAbBI O MOBCACHUHN AJITOpUTMA, €T0 CXOOAUMOCTHU U

IMPAKTUYCCKUX IMEPCIICKTUBAX.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

marom (TMHEHHas

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak mareMaTH4ecKH MPOBEPUTH YCIOBHE BHITYKIOCTH Ananms OIIK-1
TUTSL TBAKTBI U depeHIupyeMoit GyHKnm? TIOJIOKUTETBHON
IIOJIYOIIPEEIIEHHOC
TH reccuaHa
2. | Kak ompenenuts nprHaANIEXKHOCTh MHOYKECTBA K Kitaccy | IIpoBepka ycioBus OIIK-1
BBIMYKJIBIX B MaTeMaTH4YeCKON Mojenu? BBIITYKJIOCTH
MHOECTBa
(mampumep,
eAMHUYHBIN TI1ap)
3. | Kak copmynmpoBats 3a1aqy ONTAMH3AIIH IS [ToctanoBka IK-3
Ppo(heCCHOHATIBHOTO TIPOCKTA C BHIMYKJION (hYyHKITHEH? 3a7a4n
MUHHMMU3ALIH Ha
BBIITYKJIOM
MHO>KECTBE
4. | Kakoe MaTeMaTHYECKOE YCIOBHE UCIIOIB30BATh IS PaBencTtso OIIK-1
MOKCKa JIOKAJIbHOTO MUHUMYMa 0€3 orpaHuYeHuit? rpagueHTa HyJro
5. | Kakoii MaTeMaTH4eCcKuii METOI TPUMEHUTH JIJIS Metox Herotona OIIK-1
KBaIpaTUYHOHN aIlPOKCUMAIH (DYHKLINHU? (ucnonbp30BaHUE
BTOPBIX
TIPOU3BOIHBIX )
6. | Kak uHTEpHIpeTHpOBaTh JBOWCTBEHHYIO (DYHKIIHIO TIPH Munumym IK-3
aHaJIM3e OTpaHUYEHHH B ITpoeKTe? JarpaHxvaHa 1o
MIPSIMBIM
MEePEMEHHBIM
7. | Kak pemmth npogeccroHaNbHYIO 33129y ¢ HETrJIaJKUuM [IpoxkcumanbHBIN [K-3
ciaraembM (L 1-perynspuzanus)? IpaJUEeHTHBIN
METO]T
8. | Kak maremarnueckn 000CHOBaTh BBIOOp 1Iara B [IpaBuno Apmmxo OIIK-1
TPagUEeHTHOM CITyCKe? (TMHEHHBIN TTONCK)
9. | Kak oueHHTh MOCIEeICTBUS CKOPOCTH CXOAMMOCTH AHanu3 CKOpocTH [K-3
MeToza ISl CPOKOB TIPoeKTa? yOBIBaHMSI OIITHOKH
(O(1/K)
10. | Kako#i MeToJ1 BBIOpATh ISl YCKOPEHHUSI CXOJUMOCTH B I'panuenTHBII [K-3
CWJIBHO BBIMTYKJIBIX 3aadax? CITYCK C
[TOCTOSIHHBIM
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CXOJIUMOCT )

11. | Kak crmanupoBath npouecc 00ydeHHs MOJCTH Ha HcnonpzoBanue YK-6
OOJIBIIMX JTAHHBIX JUTSI ONITUMH3AIUU PECYpCOB? SGD
(croxacTudeckuit
IPaJIUEHTHBII
CITyCK) KaK TUTaH
12. | Kak peanu3oBaTh pelieHue 3aa4u ¢ pa3aeanMoil ADMM (meton [K-3
CTPYKTYPOH B pacipenenéHHon cucreme? AJbTEPHUPYHOLIUX
HanpaBJIeHUN
MHOXUTENEH) KaKk
METOA
pacnpenenéHHon
ONITUMH3ALIUU
13. | Kak oprann3oBatb MpOBEPKY CBOMCTB (DYHKITUH B [Ipuopurnzanus YK-6
JUYHOM IITIaHe pa3paboTKu anroputma’? aHanmm3a
BBIITYKJIOCTH
(mammpumep, exp(x))
14. | Kak npoBepuTh BBITIOIHEHHE YCIOBUHA CHIILHON VYcnosue Creiirepa [K-3
JBOWCTBEHHOCTH [UIsl IPUHSTHUS PEILCHUS? (ctporas
JIOTTYCTHMOCTb )
15. | Kakoili anropuT™ HUCIONIL30BATh /ISl IPHOIMKEHHOTO KBa3unb10TOHOBCK OIIK-1
BBIYHUCIICHHS TecCHaHa? ne meroasl (BFGS)
16. | Kak npMeHUTb IPOKCHMABHBIN ONEpaTop st Brruncnenue [K-3
peleHus 3a1a4y ¢ OrpaHUYCHUAME? argmin
(mpoxcuManpHOe
0oTOOpakeHue)
17. | Kakoii HHCTpyMEHT BbIOpATh AJ1s1 MATEMAaTHYECKOTO Consep CVX OIIK-1
MO/ICJIMPOBAHHS BBITYKIIBIX 33124 ?
18. | Kak npoaHanu3upoBaTh PUCKU HECTAOMILHOCTH Ananmz IK-3
00yueHHs PHU BEIOOPE ruIeprapaMeTpoB? PacXoIUMOCTH MPHU
0OJIBIIIOM II1are
19. | Kak onpenienuTh MPUOPHUTETHI B paboTe ¢ Bri6op YK-6
pa3peKCHHBIMU JTAHHBIMH 00JILIIOTO 00BEMa? CTOXaCTHYECKUX
METO/OB IIEPBOI0
MOPsIIKA KaK
CTpaTerus
20. | Kak yny4muTs CKOPOCTb CXOJUMOCTH MOJEIH IS Yckopenue no [K-3
MOBBILIEHUS 3P PEKTUBHOCTH MTPOeKTa? Hecteposy
(O(1/k%)
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