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1. OOmasi xapakTepuCTUKA JUCHUININHbBI

1.1. Heab u3yuyeHUus TUCHUILITAHBI
CdopmupoBaTh TEOPETHUECKUE 3HAHMS, YMEHHS M TMPAKTUUYECKUE HABBIKU MPOCKTUPOBAHMS,
pealiM3ali ¥ HACTPOWKH AJITOPUTMOB CHCTEM HMCKYCCTBEHHOTO WHTEIUIEKTa B MpodeccroHalbHOM
JESITEILHOCTH.

1.2. 3axaum n3y4eHus I COUUILJIMHBI

—(opMHpOBaHUE 3HAHUI O TEOPETUUYECKUX OCHOBAX aHAJIHM3a JaHHBIX U MAIIMHHOTO O0YYeHUs,
cnennuke paboT aNnropuTMOB MAIIMHHOTO O0YYCHHS;

—(popMHpOBaHNE YMEHUI U HaBBIKOB IPUMEHEHHS METOJJOB MALIMHHOTO O0Y4€HHUsI, O OTOB-
KU JAHHBIX U HHTEPIPETALlUU PE3YJIbTaTOB

—(opMHupOBaHUE 3HAHUN O MPUHIHUIIAX O0yYEHUSAX U cdepax MPUMEHEHUSI HEHPOHHBIX CETEH,
APXUTEKTYype TIIYOOKMX HEUPOHHBIX CETEH;

—(hopMupoOBaHUE YMEHUN W HABBIKOB HACTPOWKH HEOOXOIUMOTO OKPYKECHHS ISl pabOThI C
HEHPOHHBIMU CETSAMH, IPUMEHEHHUS U 1000YUYEHUs Mpeo0yUeHHBIX HEHPOHHBIX CeTel U3 JIOCTYIHBIX
OHOIHOTEK;

—(opMHpOBaHHUE YMEHHI U HABBIKOB NMPOBEJCHUS BBIUUCIUTEILHOTO SKCIEPUMEHTA, OTpaxe-
HUS X0/1a BHITIOJTHEHUS IPOCKTA U TIOJTYYEHUS pe3yJbTaTOB B OTYETAX U JIOKYMEHTAIIUH;

—(popMHpOBAHNE 3HAHUI O TEOPETUUECKUX OCHOBAX U aIrOPUTMAX OOyUEHUsI C NOJKPENIICHH-
eMm;

—(opMHpOBaHHE YMEHHUI M HAaBBIKOB BBIOOpA M peajH3alysi aJrOpuTMOB OOYUEHHs C IO-
KpEIJICHHEM C YYETOM CIEHU(HUKH 3aauu, aJanTaliui U HaCTPOMKH TaKUX aJIFOPUTMOB MOJ OIpese-
JICHHYIO Cpeny.

1.3. IlpeamMeT AW CHUNITUHBI

Teopernueckre u MPaKTHYECKUE aCTIEKThI UCIIOIb30BaHUS CUCTEM MCKYCCTBEHHOTO MHTEIJICK-
Ta B NPO(heCCHOHAIBHON e TENbHOCTH.

1.4. MecTO TMCHUILJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMBbl

HuctumimHa «CHCTEMBI HCKYCCTBEHHOT'O MHTEIUIEKTay SIBISETCS AUCIUILUIMHON 0053aTeNbHOM
qacTH OJ0Ka AUCLUIINH.

1.5. B3aumocBs3b ¢ APYIrUMH JMCHHILIMHAMH

Hucuunnuna «CucteMbl UCKYCCTBEHHOT'O MHTEIUIEKTay cBsizaHa ¢ aucuumuimHamu: b1.0.10
Marematuka, b1.0.12 Teopus BeposTHOCTEN M MaremaTuueckas ctatuctuka, b1.0.13 HUccnenoanue
ornepanuii u meroas! ontumusanuu, b1.0.24 Ilporpammuas unxenepus, b1.B.10 IacTpymeHThI 1 Me-
TO/BI MPOTPAMMHON WHKEHEPHUH.



2. IlepeyeHb MIaHMPYEMbIX Pe3yJIbLTATOB 00y4eHMsI 110 JMCIMILINHE, COOTHECEHHbIX C
IJIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHMS 00pa30BaTe/IbHOM MPOrpaMMbl

Komnerenmms WHnnkaTop TOCTHXKEHUS] KOMIETEHINN
Kon HazBanue Kox Conepkanue
[IK-14 |Cmoco6HOCTh HCconb30- 31 |MeToabl pa3pabOTKH OPUTHHAIBHBIX aJITOPUTMOB U TIPO-
BaTh 3HAHUE OCHOBHBIX Me- IPAaMMHBIX PEIICHUH C UCTIOIb30BAHUEM COBPEMEHHBIX
TOAOB UCKYCCTBEHHOT'O MH- TEXHOJIOTHI

TEJUIEKTa B NIOCJIEYIOLIEH
npodeCCHOHAIBLHOM Jes-

TEJIbHOCTHU

IIK-15 |CmoocobGen BbIsiBUTH ecTe- | HI | nekoMmosuiinu, popmMaiu3aiuu MporeccoB H 00bEKTOB
CTBCHHOHAYYHYIO CynI- IUTSL MICTIOJTB30BAaHUS HHTEIUICKTYAIbHBIX IIPOTPaMMHBIX
HOCTh TpoOJieM, BO3HMKA- peleHuni

I0IMUX B Xoje mpodeccruo-
HaJbHOM NEATCIHLHOCTH B
00J1aCTH MOJEITMPOBAHUS U
aHanm3a CIIOKHBIX €CTe-
CTBCHHBIX M HCKYCCTBEH-
HBIX CHCTEM

Oobo3nauenue 6 maodauye: 3 — ooyuarowutics 0014ceH 3Hamn. Y — obyuarowutics doaxcen ymems, H -
00VUarOWUICs 00NHCEH UMEeMb HABLIKU U (UIL) ONbIm OesimelbHOCHU.

3. O0beM AUCUMILIMHBI M BBl Y4eOHOH padoThI

3.1.Ounasn ¢hopma ooyuenusn

Iloxka3zarenu CeM; P Bcero
OO6mmast Tpyao€MKOCTB, 3.€./4 2/72 2/72
OO6mrast KOHTaKTHAs paboTa, 4 36,25 36,25
O6mas camocrosTenbHas padboTa, 4 35,75 35,75
KonTtakTHas paboTa npy MpoOBEACHNUN YUeOHBIX 3aHATUH, B T.4. (4) 36,00 36,00
JIEKIINHU 12 12,00
[IPAaKTUYECKUE-BCETO 24 24,00
CamocrosTenbHas paboTa NpH MPOBEICHUN YUEOHBIX 3aHATUH, U 26,90 26,90
KoHnTakTHas pabora mpu NpOBEIECHUM MPOMEXKYTOYHOM aTTecTaluu 00ydaro- 0.25 0.25
Xcs, B T.4. (4) ’ ’
3a4eT C OIICHKOM 0,25 0,25
CamocrosTenbHas paboTa Npu NPOMEKYTOYHOH aTTecTaluy, B T.4. (4) 8,85 8,85
MOJIrOTOBKA K 3a4€Ty C OLEHKON 8,85 8,85
®opMa IPOMEKYTOUHON aTTECTALUN SFICTC | SaACT ©
OLIEHKOM | OIIeHKOM

3.2.3aounasn ¢hopma odyuenusn

K
IMoxkazarenn );pc Bceero
OOmas TpyaoéMKOCTb, 3.€./4 2/72 2/72
OO6mrast KOHTaKTHAs paboTa, 4 12,25 12,25
O6mrast camocTosiTenbHas padoTa, 4 59,75 59,75




KonrtakTHas paboTa npu MpoBeACHNUN YUeOHBIX 3aHATUH, B T.4. (4) 12,00 12,00

JIEKIINHU 6 6,00
MPaKTUYECKUE-BCETO 6 6,00
CamocrodTenbHas paboTa MpH NMPOBEIACHUN YUEOHBIX 3aHATUH, U 50,90 50,90
KonrakTHas paboTta mpu MpOBEACHUU NMPOMEXKYTOYHOM aTTecTaluu o0ydaro- 0.25 0.95
mmxcs, B T.4. (4) ’ ’
3a4eT C OLICHKOM 0,25 0,25
CamocrodrenbHas paboTa Mpu MPOMEKYTOUHOH aTTecTaluy, B T.4. (4) 8,85 8,85
MOJrOTOBKA K 3a4€Ty C OLEHKON 8,85 8,85

3a4€T C 3a4€T C

dopma IPOMEKYTOUHOU aTTECTALUU . .
OLICHKOM | OLIEHKOU

4. Coaep:xaHue TUCUMILVINHBI

4.1. Conep:xxanue TUCHMILIMHBI B pa3pe3e pa3iejioB M MOApa3ieioB

Pa3nen 1. BBeneHue B MCKYCCTBEHHbI NHTE/UIEKT 1 OCHOBHbIE€ METO/IbI MAILIMHHOTO 00y4YeHHs ISt
PpadoThI ¢ TAOJMYHBIMH JAHHBIMHU

OcHOBHBIE 3a7]a4l CUCTEM HCKYCCTBEHHOTO MHTeIUIeKTa. Kiaccudukanms, kiactepusaius, pe-
rpeccusi. TUIIBI MAaITMHHOTO OOYYEHUS: C YUUTENEeM, 0€3 yUUTElNs, C YACTUYHBIM MPUBJICUCHUEM YUH-
Tensl, 00y4eHHE C TIOJIKPEIICHUEM.

Knaccudukanus va mpumepe anroputma k-ommkaiimux coceneit (kNN) [Onmuonanbao: BreicT-
pBIii TOMCK OMKaWIMX coceneid.|. MeTpuku oleHKH Kiiaccu(uKauu: MoaHoTa, TouHoCTh, F1, ROC,
AUC. BanmunanuonHnas u TectoBasi BeiOopka. Kpocc-Banumanus. PaboTa ¢ kaTeropuaibHbIMH TTPU3HA-
KaMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — koaddunment nerepmunaruu. Jlu-
HeWHasi perpeccusi, MOJTUHOMHANbHAs perpeccus. llepeoOydeHue u perynsipu3aiusi, rpedHeBas pe-
rpeccust, LASSO, Elastic Net.

Jluneitnsle Mmogenu st knaccudukanuu. [lepuentpoH, norucTuyeckas perpeccus, MoJTHOCBS3-
Hble HEHPOHHBIE CETH, CTOXAaCTUYECKUN TPaJIMeHTHBIN CIYCK U 00paTHOE paclpocTpaHeHHE IpaueH-
Ta. Perynspusanus TUHEHHBIX MOeNel KiaccuuKaIumm.

Knacrepuzanus. k-means, k-means++, DBSCAN, arnomeparuBHas kiactepusanus. MeTpuku
OLIEHKH KJIaCTepU3aI1H.

AJNTrOpUTMBI, OCHOBaHHbIE Ha IPUMEHEHUHU pelIalonnX AepeBbeB. Kputepuu paszneneHus ysia:
MH(POPMAIMOHHBIN BBIMTPHINI, KpuTepuid J[KuHu. AHCaMOIM pemIarImX JePeBbEB: CIYYalHBIN Jiec,
TpaaueHTHBINA OYCTHHT.

Meton omopHbIXx BekTOpoB. [IpsiMmas u oOparHas 3amauda. OmnpenencHue OMOPHBIX BEKTOPOB.
SnepHbIN TPIOK.

Haunblil OaiiecoBckuil kmaccudukatop. MeTonbl OLEHKH pachpeneneHus npusHakoB. EM-
QJIITOPUTM Ha MMPUMEPE CMECH TrayCCHaH.

Meroapl Ge3rpaeHTHON ONTUMM3AIMN: CIY9alHbIA mouck, hill climb, oTxur, reHeTnueckuit
QJITOPUTM.

Pasnen 2. Cucremsbl ri1y00Koro o0yueHust

Hetiponnsie cetn. @yHKIMN OMMOKM HEUPOHHBIX CETEH M OOY4YEHHE C MOMOIIBIO 00paTHOTO
pacnpocTtpaHeHus rpaauenTa. [lonarue 63T4a U SMOXH.

Pabota ¢ n306paxeHussMu C TOMOIIbIO HEUPOHHBIX ceTel. CBepToUuHbIe HeHpoHHBIEC ceTr. Ome-
panuu cBepToK, max-pooling. [TonmynspHbie apXUTEKTyphl CBEPTOYHBIX HEUpPOHHBIX cereil: AlexNet,
VGG, Inception (GoogLeNet), ResNet. Tpancdeproe oOyuenue.




O6paboTka TekcTOB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C MTOMOIIBI0 HEHPOHHBIX ceTel. Bektop-
HBIE TpejcTaBieHus aisa Tekcra: word2vec, skipgram, CBOW, fasttext. PekyppeHTHBIC HEHPOHHBIE
cetu, LSTM, GRU. Tpaunchopmepsr, BERT, GPT.
Paznen 3. O0yuyeHue ¢ nogkpenjeHueM

[TonsiTus areHra, cpenpl, COCTOSHMS, ACHUCTBUM M Harpaabl. OyHKIUS LEHHOCTH COCTOSIHUA
(Value function) u ¢ynkus kadectBa aevictBus (Qfuntion). OnTUMHU3aIuUs CTpATETUH C MTOMOIIBIO
MaKcUMU3aIuu QyHKIIUHA IEHHOCTH U KadecTBa. Q-o0ydyeHue.

I'my6okoe obyuenue ¢ nogkperieHueM. Deep Q-Networks, Actor-critic. Iy ypoBHS 3KCIepT-
weiii: REINFORCE, A2C, PPO, DDPG.

4.2. PacnipenesieHne KOHTAKTHOM M CAMOCTOSITEIbHOI padoThl
4.2.1. Ounas ¢popma 00ydeHus
KonrakTtHas pabota
Paznernsl, nonpaszaensl JUCIUATUIAHBL CP
JIEKITUH 113
Paznen 1. BBenenue B MCKyCCTBEHHBIN WHTEIUIEKT M OCHOBHBIE METO/IBI 5 10 11,2
Paznen 2. Cuctemsl TiTyOOKOTO O0yIeHHS 5 8 11,2
Paznen 3. O0y4eHue ¢ MoaKpeIICHHEM 2 6 4,5
Bcero: 12 24 24,9
4.2.2. 3aounas ¢popma 0OyueHus
KonrakTtHas pabota
Paznensl, noapaszaensl JUCIUTLIAHBI Cp
JIEKITUH 113
Pasnen 1. Beenenue B MCKYCCTBEHHBIN WHTEIUIEKT M OCHOBHBIE METO/IBI 2 2 16,9
Paznen 2. Cuctemsl TiTyOOKOTO 00yIeHHS 2 2 16,9
Paznen 3. OGydenue ¢ noaKperyiecHueM 2 2 16,9
Bcero: 6 6 50,9
4.3. Ilepeyenb TeM U y4eOHO-MeTOAUYECKOT0 O0ecniedeH s VISl CAMOCTOSITeILHOI padoThI
o0yJaromuxcs
O6nem gacoB CP
Pasnenbl, nogpasnesbl JUCHUILIMHEL YueOHo-MeToanuecKoe odecrieueHne
OYHas 3a04Hast
Pasnen 1. Beenenue B MCKYCCTBEHHBIIM Kommoroposa, C. C. OCHOBBI HCKYCCTBEHHOTO HH-
UHTEJJIEKT U OCHOBHBIE METO/IBI Ma- TelulekTa: ydeOHoe mocobue mis crynmentoB / C. C. 112 16.9
KonamoropoBa. —  Cankr-Ilerepoypr: CIIOIJITY, > >
IIUHHOT! HUS 1)1 paOOTHI C Ta0-
0ro 00yueHMs AU paboTst € Tab- 1) T g TR T ey
JMHHBIMI JAHHPIMU https://e.lanbook.com/book/257804
Paznen 2. Cucremsl rirybokoro o0yude- IManemoB, C. B. CHCTEMBI B METOBI HCKYCCTBEHHOTO 11.2 16.9
HUA uHTEeNIeKTa: yueObHoe nocodue / C. B. IlanbmoB. — ’ ’
Camapa : II'YTU, 2020. — 191 c.—— URL:
https://e.lanbook.com/book/255557
Puzae U. C. MHTemnekTyanbHbI aHAINU3 JNAHHBIX
Paznen 3. O0y4eHue ¢ MOJAKPEIUICHUEM | [DnekTpoHHsIii pecypc]: ydebHoe mocobue / U. C. 4,5 16,9
Puzae, 3. I'. TaxaBoBa - Kazanr: KHUTY-KAU,
2020 - 116 ¢ [BU] [OBC Jlaws] URL:
https://e.lanbook.com/book/264896
Hroro 24,9 50,9



https://e.lanbook.com/book/257804
https://e.lanbook.com/book/255557

5. ®oHJ OLEHOYHBIX CPEICTB IS NPOBEICHUS POMEKYTOYHOM aTTecTallu U Te-

KYIIIero KOHTPOJIsI

5.1. Jdranbl GOPMUPOBAHUS KOMIIETEHIUM
KomrmeTenmm u
Pa3iensl, moapasaensl JUCIUTIIHHEI A
IIK-14 | IIK-15
Paznen 1. Beenenue B MCKYCCTBEHHBIN MHTEIUIEKT M OCHOBHBIE METO/IbI MAIIMHHOTO 31 Hi
00y4eHHs Ajis paOOTHI ¢ TAOJMYHBIMU JAHHBIMHU
Paznen 2. Cucrembl TIy0OKOTO 00ydeHUs 31 H1
Paznen 3. O0y4eHue ¢ MoaKpeIvICHHEM 31 HI
5.2. IHIkajabl 1 KPUTEPUHN OLIEHUBAHUS JOCTUKEHHUSI KOMIIeTEHIM i
5.2.1. IIIkansl orleHUBaHUA JOCTHKECHUSA KOMIIETEHITNHI
Bun onesku OrieHKH
. HEYIOBIIET- | YIOBJCTBO-
AKajzieMuuecKast OLieHKa 110 4-X 0ayuIbHOM IIKaje XOPOIIIO OTIINYHO
BOPHUTETHHO PHTENTBHO
Bun onenku OrneHku
AxajzeMuuecKkas OlleHKa M0 2-X OaJUILHOM IIKajIe HE 3a4E€THO 3a4YTEHO

5.2.2. Kputepun OLIECHUBAHUS JOCTUKEHUSI KOMITETEHIIUMA

Kpurepuu o1ieHKN Ha SK3aMEHe

OrneHka, ypoBeHb
JOCTH)KEHHSI KOMIIETCHITHI

Ornrcanne KpUTEpPUeB

OTIUYHO, BEICOKUN

CTYZ[GHT ImoKa3saJl IIOJIHBIC 1 FJ'Iy60KI/Ie 3HaHWA OpOTrpaMMHOI0 Marepuaia, J1o-
TMYHO U apryMCHTHPOBAHO OTBCTUJI Ha BCC BOIPOCHI IK3AMCHAIIMOHHOTO ou-
JIETA, @ TAKXKXE Ha OOIIOJIHUTCIILHBIC BOIIPOCHI, CITOCOOEH CaMOCTOSTEIIBHO pe-
mIaTh CJIOXKHBIC 3aga4u JUCITUITIINHBI

Xopor110, NpOABUHYTHII

CTymeHT TBEpIO 3HAET MPOTPAMMHBIN MaTepHall, TPaMOTHO €0 M3JIaraeT, He
JIOMYCKaeT CYLIECTBEHHBIX HETOUHOCTEH B OTBETE, JOCTATOUYHO MOJHO OTBETHI
Ha BOIIPOCHI PK3aMEHAIMOHHOTO OHMIIETa U JIOTOJTHHUTEIBHBIE BOMPOCHI, CIIOCO-
OCH CaMOCTOSITEJIBLHO PeliaTh CTaHAAPTHBIC 3a1a4H TUCIUILIHHBI

VY 10BAETBOPUTENBHO,
MOPOTOBBIN

CTYZ[CHT MoKa3aJl 3HaHHUC TOJBKO OCHOB IIPOrpaMMHOTO MaTcepuajia, YCBOHUI
€ro MOBCPXHOCTHO, HO HC AOOITyCKaJl FPY6I:;IX OIIHOOK MU HeTO‘lHOCTefI, Tpe-
6yeT HaBOJAIIMX BOIPOCOB IJId IPAaBHUJIBHOI'O OTBETA, HE OTBETUII Ha AOIIOJI-
HUTCJIbHBIC BOIMPOCHI, CIIoco0eH peuiath CTaHAAPTHBIC 3aaa4u JUCHHUIUINHBI C
MMOMOMIBIO TTPCIIOAABATCIIA

HeynosnersopurensHo,
KOMIIETEHIINSI HE OCBOEHA

CrymeHT HE 3HaeT OCHOB IPOrpaMMHOTO MarepHuala, AOIMyCKaeT TrpyOble
OmMMOKM B OTBETE, HE CIIOCOOCH peImaTh CTaHIAPTHBIC 3aJa4ydl JUCITUTUIHHBI
JlaXe C MOMOIIBIO MPEnoAaBaTes

Kpurepuu orieHku Ha 3auere

OreHka, ypOBEHb
JOCTYDKEHUST KOMITETSHITHIA

Onucanue KpUTEpUEB

3a4yTeHO, BLICOKUH

CTyneHT BBINOJIHMI BCE 3aJaHUs, MPEeIyCMOTpEeHHBIE paboyeil MmporpaMMon,
OTYHTAICS 00 WX BBHIOJHEHUH, JEMOHCTPUPYS OTIUYHOE 3HAHHE OCBOCHHOTO
MaTepHajia i YMEHHE CAMOCTOSITENIbHO PELIaTh CIOXKHbIE 3aJa4i TUCIIUIUINHBI




3a4TeHoO, IPOABUHYTHIN

CryneHT BBINTOJNHWI BCE 3aJlaHUs, MPETyCMOTPEHHbIE padodell mporpaMMOoxn,
oTynTalcs 00 WX BBHIMOIHEHWH, JIEMOHCTPUPYS XOpOIIee 3HAHHE OCBOCHHOTO
MaTepuansa U yMEHHE CaMOCTOSITENIbHO PEllaTh CTAHAAPTHBIC 3aJaud AUCIIH-
TUTHHBI

3auTeHo, TOPOTrOBBII

CTyZneHT BBINOJIHMUI BCE 3aJaHUs], MPEIyCMOTpEeHHbIE paboyeil MmporpaMMon,
OTYMTAICS 00 UX BBIIIOJHEHUH, IEMOHCTPUPYS 3HAHUE OCHOB OCBOCHHOI'O Ma-
Tepuaja U yMEHHE pellaTh CTaHJapTHHIC 3aJadyd JUCLUIUIMHBI C ITOMOILBIO
MIpenoaaBaTemst

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyZIeHT BBIIIOJIHUI HE BCE 3aJaHus, MPEIyCMOTPEHHBIE paboueil IporpaMMoi
WM HE OTYUTAJICS 00 MX BBIIOJHEHUH, HE TIOATBEPKAAET 3HAHNE OCBOCHHOTO
MaTepHaia 1 He yMeeT pelaTh cTaHJapTHbIE 3a7jaul AUCLUILIMHBL JaXe ¢ I110-
MOIIBIO NIPENoiaBaTess

Kpurepuu onieHku npu 3anure KypcoBoro npoeKkTa

OneHka, ypoBEHb
JOCTVKEHUS! KOMITeTEHIIUH

Ornucanue KpUTEPHEB

OTIUYHO, BEICOKUH

CrpykTypa u coJiepKaHue KypCcOBOTO MpoeKTa (paboThl) OTHOCTHIO COOTBET-
CTBYIOT MPEIbSBISEMBIM TPEOOBAHHSAM, B pacdeTax OTCYTCTBYIOT JIOTUYECKUE
U alTOPUTMHYECKH OIMMUOKH, BCEe BBIBOJBI U TPEJIONKECHHUS IOCTOBEPHBI M ap-
T'YMEHTHPOBAHBI; CTYICHT TIOKa3aJI MOJIHEIC U TITyOOKHe 3HAHUSI TI0 M3YYCHHOMN
po0JieMe, JIOTUYHO U apTyMEHTUPOBAHO OTBETHJI Ha BCE BOIPOCHI, CBSI3aHHBIC
C 3alTUTOM KypCOBOTO MPOeKTa (paboThI)

Xopo11o, TpoABUHY TN

CTpyKTypa W coAepKaHue KypCOBOTO IMpoeKkTa (paboThl) B LETOM COOTBET-
CTBYIOT TIPEIBSIBISIEMBIM TpeOOBaHMIM, B pacdeTax OTCYTCTBYIOT JIOTHUECKUE
Y aNTOPUTMUYECKH OIIHMOKH, HO OTJENbHBIE BBIBOJBI M MPEIIOKEHUS BBI3BI-
BalOT COMHEHHE M HE J0 KOHIAa apryMEHTUPOBAHBI;, CTYAEHT TBEPAO 3HAET Ma-
TepHal M0 TEME UCCIIEAOBaHUs, TPAMOTHO €T0 M3JIaraeT, He JOIMYCKAeT CyIle-
CTBEHHBIX HETOYHOCTEI B OTBETaX, JOCTATOYHO TOJTHO OTBEYAET Ha BOMPOCHI,
CBSI3aHHBIC C 3aIUTON KypCOBOTO MpoeKTa (paboThl)

Y 10BIIETBOPUTEIIBLHO,
MOPOTOBBIN

CtpyKTypa u cofep)kaHhe KypcOBOTo IpoeKTa (paboThl) HE MOTHOCTHIO COOT-
BETCTBYIOT IPEAbABISIEMbIM TPEOOBAHUSAM, B pacueTax JOIyLIEHbl He IrpyOble
JIOTMYECKHE U aITOPUTMHUYECKU OLIMOKHU, OKa3aBlLINE HECYIIECTBEHHOE BIIUS-
HUE Ha Pe3yIbTaThl pacyeTOB, OTAENBHbIE BBIBOABI U MPEII0KEHNS BBI3BIBAIOT
COMHEHHE U HE J0 KOHI[a apryMEHTHPOBaHbI; CTYIEHT MOKa3aJl 3HAHUE TOJIBKO
OCHOB Marepuajia [0 TeMe HCCJIEJOBaHUs, YCBOWI €r0 IIOBEPXHOCTHO, HO HE
JOTyCKaJ MPU OTBETE Ha BOMPOCH TPYOBIX OIIMOOK MIIM HETOUHOCTEH

HeynosnersopurensHo,
KOMIIETCHLIUS HE OCBOEHA

CtpykTypa U coiepKaHhe KypCOBOTO IpoekTa (paboThl) HE COOTBETCTBYIOT
MPEIbSABISICMBIM TPEOOBAHUSAM; B PacyeTax IOIMYIIEHbI TPyObIe JOTHYSCKUE
WIM aNTOPUTMUYECKHE OIMIUOKH, MOBIHSABIINEC HA PE3YIbTATHl PACUCTOB H JI0-
CTOBEPHOCTH CJICIAHHBIX BBIBOJIOB W TPEIONKCHUHN; CTYJICHT HE 3HAET OCHOB
MaTepuaia 1Mo TeMe UCCIIEIOBaHUs, JIOMyCKAeT MPU OTBETEC HA BOIPOCHI IPY-
Oble OIMMOKY U HETOYHOCTH

Kpurepun o1ieHKH TECTOB

OrneHka, ypoBeHb
JOCTIKEHHSI KOMITCTCHIUH

Onrcanre KpUTEpUeB

OTIMYHO, BEICOKUH

ConeprkaHre paBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopor10, NpOABUHYTHIN

ConeprkaHre paBUIIHHBIX OTBETOB B TecTe He MeHee 75%

Y 10BIIETBOPUTEIIBLHO,
MOPOTOBBIN

CopeprkaHre paBUIIBHBIX OTBETOB B TecTe He MeHee 50%




HeynosnersopurensHo,
KOMIIETEHIINSI HE OCBOEHA

ConeprkaHre paBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepun olleHKH yCTHOTO orpoca

OrneHka, ypOBEHb
JOCTYDKEHHST KOMITCTCHITUIH

Onucanne KpUTEpUEB

3a4TeHO, BEICOKHI

CTyaeHT JOeMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepHalia, Y€TKO BBIPAKaeT
CBOIO TOYY 3pPCHUS MO0 pacCMaTPUBAEMOMY BOIIPOCY, MPUBOMAS COOTBETCTBYIO-
IIT1e TPUMEPHI

3a4yTeHo, IPOIBUHYTHII

CTyneHT NeMOHCTPHUPYET YBEpEHHOE 3HAaHHE MaTepuaia, HO JOIYyCKaeT OT-
JIENTbHBIE MTOTPEITHOCTH B OTBETE

3a4TeHO, TOPOTrOBBIN

CryneHT IEeMOHCTPHUPYET CYIIeCTBEHHBIE TIPOOeTbl B 3HAHUAX MaTepuana, JI0-
ITyCKaeT OIMMOKH B OTBETaxX

He 3aureHo, KOMITETCHITUS
HE OCBOCHA

CTyJeHT IeMOHCTPUPYET HE3HAHHE MaTepualia, JOMyCKaeT rpyoble OIUOKH B
OTBETax

Kpurepun onieHku penieHus 3agad

OrneHka, ypoBeHb
JOCTIKEHHST KOMITETCHIUH

Omrcanne KpuTepreB

3a4TeHO, BLICOKUI

CTYZ[CHT YBCPCHHO 3HACT MCTOAUKY U AJITOPUTM PCHICHUA 3aJavd, HC NOITYC-
KaeT OIMO0K IIpU €€ BBINIOJIHCHUU.

3adTeHo, MPOABUHYTHIH

CTyZ[CHT B [ICJIOM 3HACT MCTOJUKY U aJITOPUTM PCHICHHUA 3ala4u, HC NOITyCKa-
€T Fp}/'6I>IX OIIIMOOK IIpU €€ BBIMTOJIHCHHUU.

3a4TeHO, MOPOTOBBIN

CTyAeHT B LIEJIOM 3HAE€T METOJUKY U alFOPUTM PEIICHMsS 3aJlayM, JOIMYCKaeT
OIMOOK TPH €€ BBIIOJHEHNH, HO CIIOCOOCH MCIPAaBUThH MX MPU MOMOIIU TIpe-
MIO/TaBaTesl.

He 3aureHo, KOMITETCHITUS
HE OCBOCHA

CTyneHT He 3HaeT METOUKY U aJIFOPUTM PEIICHUS 3a][a4H, JO0IMyCKaeT rpyobie
OIMOKY TPU €€ BEHINIOJIHCHNUHU, He CIIOCOOCH UCTIPABUTh MX TPU MOMOIIU TIpe-
MOJaBaTEs.

5.3.

Martepuanbl 111 OLleHKH JOCTHKEHUS] KOMIIeTeHIHii

5.3.1. OueHouyHble MaTepHaIbl MPOMEKYTOUHOM aTTECTAlMKN

He npenycMmoTtpensl

He npenycMmoTtpensl

5.3.1.1. Bonpocsl k 3K3aMeHY

5.3.1.2. 3agauu K dK3aMEHY

5.3.1.4. Bonpocsl K 3a4eTy

Komme-
No Coneprxanue Terms un
1 OCHOBHBIC 33/1a4H CUCTEM UCKYCCTBCHHOr0 MHTeIuIeKkTa. Kiaccudukanus, KacTepu3anus, TIK-14, | 31,H1
perpeccusi. T1IK-15
2 Twurel MamuHHOTO 00Y4eHUs: ¢ yuuTesneM, 6e3 10 9 yuurens, ¢ yactTuyHbIM npusineuennem yun- | I1K-14, | 31,H1
Telisl, 00YUCHHUE C OJKPEILICHHEM. TIK-15
3 BaitecoBckuii knmaccudukarop. Onenka npuszHakos (Gaussian, Bernoulli, Multinomial). EM ain- IIK-14, | 31,HI
TOPHUTM. TIK-15
4 Knacrepmzanus. kMeans, kMeans++, MeanShift, DBSCAN TIK-14, | 31,H1
IK-15
5 Amncambmu. Soft and Hard Voting. Bagging. Cryuaiinsrii jec. [IK-14, | 31,H1
[K-15
6 Mertpuueckuii kinaccuduraTopsr. KNN. WKNN. IIK-14, | 31,H1
IK-15
7 Jluneitnas perpeccus. LASSO, LARS. CART. TIK-14, | 31,H1
[IK-15




8 Hepesbs pemennii. UTudopmanmonustit Beinrpeim. Omunoka KinaccupuKanuy, SJHTPONUS, KpUTe- IIK-14, | 31,H1
puii xkuau. [IpyHUHT. TIK-15
9 I'mo6anmsHeIid mouck. Cnywaitabiit mouck. Grid search. Ciyuaiinoe Oy nanue. baliecoBckas or- IIK-14, | 31,HI
TUMU3ALAS TIK-15
10 | JIuneiinas perpeccus. [lommHomuansHas perpeccus. I peOHeBast perpeccust. IIK-14, | 31,H1
MK-15
11 | AdaBoost. ['paarieHTHBIN OYCTHHT pENIarONINX ICPEBHEB. IIK-14, | 31,HI
[K-15
12 | Knacrepuzanus. Agglomerative Clustering. MeTpuku KitacTepu3aliu IIK-14, | 31,H1
MK-15
13 | Onenka knaccudukanuu. D dekruBHOCTh 0 [1apero. Precision-Recall w ROC xpussre. AUC TIK-14, | 31,HI
[K-15
14 | Heiiponnsie cetu. [lepnentpon Pozendmarra. O6paTtHoe pacnpoctpanenue rpaguenra. @ynkmum | [1IK-14, | 31,H1
aktuBaimu. Softmax. IIK-15
15 | Jlokanbnsiit mouck. Hill Climb u ero pasnoBugHoctu. OTur. ['eHeTHUECKH alropuT™ IIK-14, | 31,H1
MK-15
16 | MeToa onmopHBIX BEKTOPOB. Smpa. IIK-14, | 31,HI
[K-15
17 | CsepTounsle HeiipoHHbIe ceTn. Onepanuu CBepToK, max-pooling. IIK-14, | 31,H1
MK-15
18 | Pabora c ecTeCTBEHHBIM S3BIKOM C TIOMOIIbIO HEMPOHHBIX ceTeil. BexTopubie mpencrasienws mis | [1IK-14, | 31,H1
texcra: word2vec, skipgram, CBOW, fasttext. P TIK-15
19 | Pekyppentnbie Heviponnsie cetu, LSTM, GRU. Tpaucdopmeps:, BERT, GPT. TIK-14, | 31,H1
MK-15
20 | IousiTus areHrta, cCpelibl, COCTOSIHUS, AeUCTBUN U Harpaabl. DyHKIUS HEHHOCTH COCTOSIHUS TIK-14, | 31,H1
(Value function) u dyHKkIus kauectBa aeicteus (Qfuntion). TIK-15
21 | OnTUMU3aIus CTPATETHH C TIOMOIIBI0 MAKCUMU3AITUN (YHKITHI [IEHHOCTH U KadecTBa. Q- IIK-14, | 31,HI
o0ydeHue TIK-15
22 | I'mybokoe oOy4enue ¢ nonkperuieHreM. Deep Q-Networks, Actor-critic. IIK-14, | 31,H1
MK-15
5.3.1.5. IlepeueHb TEM KypCOBBIX IPOEKTOB
He npenycMoTpeHnbl
5.3.1.6. Bonpocs! K 3ammuTe KypcoBOro mpoekra (padoTbl)
He npenycMoTpeHnbl
5.3.2. OuleHOYHBIE MaTepUaIIbl TEKYILIETO0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCTOB
Kommne-
No Copep:xanue — NIK
1 HckyccTBEHHBIM HHTEIUIEKT — JTO: TIK-14 31
1. crtocoOHOCTH KOMITBIOTEPHBIX CHCTEM BBITIOJIHATH TBOPUYCCKHE M MHTEIUICKTYaTbHEIC
(yHKINHN, KOTOPBIE TPAIUIIOHHO CUUTAIOTCS Y€TIOBEYECKUMHU
2. cIoCcOOHOCTh KOMIIBIOTEPHBIX CHCTEM pemlaTh HECTaHIApTHHIE MaTeMaTHICCKHe
3a71a4u
3. crtocoOHOCTh KOMIBIOTEPHBIX CHCTEM HAKAIUINBATh PA3HOPOAHBIC 3HAHHSA
4. coCOOHOCTh KOMIIBIOTEPHBIX CHCTEM HCIIOJIB30BaTh ONTUMAJIbHBIE METOJBI pellie-
HUS CTAaHJAPTHBIX BHIYHCIUTEIIBHBIX 3144
2 MatreMaTHueCKHE METOJbI, KOTOPblE HA OCHOBAHUU HMCTOPHUECKUX MAAHHBIX CTPOST IIK-14 31
pas3yIMuHbIe IPOTHO3bI U HAXOIST 3aKOHOMEPHOCTH Ha3bIBAIOTCS:
1. MammHHOE 00YYCHUE
2. KBaHTOBOE 00ydeHue
3. croxacThdeckoe o0ydeHue
3 Pazgen mMammHHOTO OOy4YEHUS, KOTOPBIH pelaeT 3aJadu MpeAacKa3aHus Ui HECTPYK- TIK-14 31
TYPUPOBAHHBIX TAHHBIX (M300paKeHUE, 3BYK):
1. rmybokoe oOyueHue
2. camooOy4eHme
3. MuHMMax o0y4deHue
4 VYka)kuTe TUIIBI UCKYCCTBEHHOTO UHTEIIIEKTA: IIK-14 31
1. cmaberit U
2. cunbHbld TN
3. cynep M




Coaep:xanue

Komne-
TEeHIHUA

4. cpenanii U1

DMIMPHUECKUI TECT, LIe/h KOTOPOTO OMPEIEINTh MOXKET JTH MAIIMHA MBICIIUTh, Ha3bl-
BACTCS TECTOM (pyc., B poj. majesxe)

[1K-14

31

Kaxkue BumbI cienanucToB pasiudatot B Data Science:
1. Data Analyst

2. Data Encoder

3. Data Scientist

4. Data Engineer

[1K-14

31

[IpuBnedeHne K PEMICHUIO T€X WM WHBIX IPOOJIEM MHHOBAIIMOHHOM IPOW3BOACTBEH-
HOM JIeATeNbHOCTH MIMPOKOTO Kpyra JIMI[ JUIsl CTIOJIb30BaHHUS UX TBOPYECKUX CIIOCO0-
HOCTEH Ha3bIBaCTCS:

1. kpayacopcunr

2. xpayadaHauHT

3. ¢hpaHUani3uHT

[1K-14

31

MAalIMHHOTO 06yquI/m - KOMIIBIOTEPHAsA MporpamMma, KoTopas npocmar-
puBact I/IH(i)OpMaIII/IIO U OMpPCACIACT 3aKOHOMCECPHOCTH, a 3aTEM UCHOJIb3YCT 3THU 3HAHUA
JUISL JIY9IIETO BBIITOJTHECHU ST TMOCTaBJICHHOM 3a/1a4m.

IIK-14

31

OO6paboTaHHBII U CTPYKTYPUPOBAHHBI MAaCCHB TaHHBIX B MAIIMHHOM OOYYEHHH JTO
...... (MM. Tanex, exa.d.)

[1K-14

31

10

DyHKIIHS, KOTOPbIE OLCHUBAIOT «OLUIMOKY» WIIH «PACXOXKICHUE» MEXKY Npe/ICKa3aH -
SIMHA MOJIETTH B (PaKTUIECKUMH 3HAYCHUSAMHI Ha3BIBACTCS (DYHKITHSA (B pon.
naj., . 9.)

[1K-14

31

11

MO/IEIIH — 3TO MOKUCK [IapaMeTPOB MOJICIIH, KOTOPbIE AAI0T HAMMEHBIUIYIO OIIHOKY C
TOYKH 3peHUs PYHKINH MOTEPh Ha 00ydaromeil BRIOOpKe

[1K-14

31

12

Mopenu MammHHOTO 00YYEHHSI MOTYT OBITh:
1. ¢ oOyueHueM

2. 6e3 o0yueHus

3. ¢ IOJKPEIUICHUEM

4. 6e3 NoAKpeIIeHNs

[1K-14

31

13

(I/IM. nan., MH.‘-I.) - [IpaBUJIbHBIC OTBCThHI, KOTOPLIC MOJCIIb JOJI’)KHA IMPCACKa-
3aTh.

IIK-14

31

14

K 3amauam 00y4eHUs ¢ yUUTEIIEM OTHOCST:
1. perpeccust

2. KJIacTepH3aIus

3. kmaccupuKanus

4. IOMCK aHOMAaJIHI

IIK-14

31

15

K mMonenssm oOydeHus 6e3 yauTesst OTHOCAT 3aJauH:
1. KIacTepuzanyuu

2. BBISIBJIEHHE aHOMAJINK

3. nmoucka accouuanuim

4. MHOTO KJIaCCOBOM KJIacCH(pHUKAIUN

[1K-14

31

16

O0yuenue ¢ (en.4., TB.Iaj.) - METOJ MALIMHHOTO 00y4YeHUsI, B KOTOPOM CHCTe-
Ma (areHt) o0ydJaeTcss METOIOM MPOO H OMIUOOK P B3aMMOACHCTBUH CO CPEIOH, IM0-
JIydasi BO3HarpaxjeHue (mrpadsl) 3a BHIIOJIHEHUE EHCTBHH.

IIK-14

31

17

K Low-code/no-code miatpopmam OTHOCSIT:
1. Coep - SberDS

2. AppMaster.io

3. Kaggle

4. Google AutoML

IIK-14

31

18

_ IaHHBIX — MPOILECC T'€HEepallMy HOBBIX JAHHBIX, UX Bapualuii ¢ nobaBlieHHEM
ITyMOB U IpyTrux 3 dexTon

1. ayrMeHTams

2. HOpMaJTu3aIus

3.) cTaHmapTU3aAIHs

[1K-14

31

19

- TIPOIIECC OTIPEIEIICHNSI CTETICHH, B KOTOPOH HCCiIeyeMasi MOAETb SBISCTCS
TOYHBIM NPEJCTABICHUEM CBOEH LIEJIEBOM CUCTEMBI C TOUKU 3PEHUS €€ Mpeinoiarae-
MOT0 UCHOJIB30BaHUS U 00JIACTH IPUMCHCHHS

[1K-14

31

20

— pas3aciicHUC UMCIOLICTOCA Ha60pa JaHHBIX Ha IBC UJIN 0oJiee yacTu: OJHa
4acCTb UCIOJb3YCTCA I 06yquI/IH MOJCJIN, a Apyrad — JJIs1 IPOBCPKU e€ KadecTBa.

IIK-14

31

21

PHUCK — PUCK BOBHUKHOBCHHUA HCIKECJIATCIbHBIX HOCHC,HCTBI/Iﬁ H3-3a OLIMOOK

IIK-14

31



https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)

Coaep:xanue

Komne-
TEeHIHUA

MIPOIIECCOB Pa3padOTKU M MPUMEHEHHS aITOPUTMOB, UCIIONB3YEMBIX B IPUHSATHH
YIIPaBIECHYECKUX PEIICHUH.

22

Mopgenu, KOTOpble 00y4aroTCsi Ha OTPOMHBIX MacCHMBaxX Hepa3MEYeHHbBIX JaHHBIX, a
BIIOCJICACTBHH 3TH 3HAHUS MIPUMEHSIOT JJISI PEIICHHS HOBBIX KJIACCOB 3374, KOTOPbIC
OHH ellIe He Pelliai, Ha3bIBAIOTCS:

1. Tpancopmepsl

2. reHepaTopbl

3. TpaHCcdepsl

[1K-14

31

23

K Bunmam Moznenel-rpancopMepoB OTHOCST:
1. Few-shot learning

2. One-shot learning

3. Zero-shot learning

4. Arg-shot learning

IIK-14

31

24

3anpoc K MOJCIH HA3bIBACTC .... (MM. TaJ., €/1.49.)

IIK-14

31

25

WHTennekTyaibHBI aHAIU3 MPOLECCOB, TEXHOJIOTUSI 00pabOTKH LU(POBBIX CIEIO0B U
MOCTPOCHHS Ha UX OCHOBE JUarpamm, IpH MOMOIIM KOTOPBIX MPOLECCH MOXKHO aHa-
JM3UPOBATh H YIIy4IIaTh— 3TO:

1. Process mining

2. AutoML

3. Data Fabric

IIK-14

31

26

ABTOMaTH3anus 3a7ad MalUIMHHOTO OOYYeHUsI B 4acTH 110A00pa HACTPOSUYHBIX Mapa-
METpOB (THIIepIapaMeTPOB BEIOOPA aITOPUTMOB U ApXUTEKTYP) Ha3bIBAETCS:

1. AutoML

2. NeuroML

3. NoHumanML

[1K-14

31

27

ABTOMaTH3UPOBAHHBIA TpOLECC MEPeBoJa HECTPYKTYPHUPOBAHHBIX KOHTEHTa (JIOKY-
MEHTBI, JJaHHBIC) B CTPYKTYPHPOBAaHHYIO ()OPMY M IOUCK 10 HECTPYKTYpHPOBAHHOM
nHpopmannyu obo3HaUaeTCS:

1. IDP

2.CNN

3. MP

4. AutoML

IIK-14

31

28

MOJICJIM - MOZE/IH, BBIIOJIHSIOIINE TT0Ib30BaTCILCKUE OIEpallii U 00yUeH-
HbIC Ha JaHHBIX U3 HECKOJBKUX MOJAILHOCTEH (TEKCT, M300paskeHus, Buaeo, 3D, peun,
3BYKH, TaOJIHIIBI, Tpadbl, KOIT)

[1K-14

31

29

ANTOPUTM MAaIIMHHOTO 00yUYeHUs 03 YIUTEIIs, TOCTPOSHHBIN Ha KOMOWHAIINN U3
JIByXMOJIeJIeii, OZIHA U3 KOTOPBIX TeHEPUPYET 00pasiibl, a APyrasi CrapaeTcsi OTIAUIUTh
MpaBUJIbHBIC 00pAa3Ibl OT HEMPABWIBHBIX Ha3bIBaeTCs  (abOpeBHaTypa Ha aHIIL,
3arJiaBHBIMU 03 MPo0OesIoB)

[1K-14

31

30

ApXUTEKTypa YIpaBJICHUS TaHHBIMH, [MO3BOJISIONIAS ONTHMHU3UPOBATh JOCTYI K pas-
PO3HCHHBIM JaHHBIM W WHTEJUICKTYyaJbHO OPraHWU30BaTh U COIMJIACOBATH UX JUIA JO-
CTaBKH MOTPEOUTEIISAM B PEXKHME CaMOOOCITYKUBAHHSI HA3bIBACTCSI:

1. 03epo naHHBIX

2. pabpuka JaHHBIX

3. KOHTEIHep JaHHBIX

4. 0011aK0 JaHHBIX

IIK-14

31

31

[TepBas MozieTb HCKYCCTBEHHOTO HEWpPOHA Oblila OCHOBAHA:
1. Yoppenom MakKaimokom

2. Yonrepom ITutrcom

3. ®poakoM PozenbmaTToM

4. AnanoM TrrOpHHIOM

[1K-14

31

32

[epBast MHOTOCTIOIHAsI HEHPOHHAS CeTh (NIEPLETITPOH) ObLIAa OCHOBAHA):
1. Yoppenom MakKainnokom

2. Yontepom Ilurrcom

3. ®pankom Pozendnarrom

4. AnanoM TrrOpHHIOM

IIK-14

31

33

[IpuMUTHBHEILI 37IEMEHT HEHPOCETH, 3a/1a4a KOTOPOTrO0 COCTOUT B IMOJTy4CHUH BXOHBIX
CUTHAJIOB X, CYMMHPOBaHUH UX C BECAMU W U MPOITYCKe Yepe3 (DYyHKIIHIO aKTUBAIIMU
3JIEMEHTa, KOTOPBIA BEIYUCIISICT BHIXOHON CHTHAJ Ha3bIBACTCS (em.4., um.
maj.)

IIK-14

31



https://itglobal.com/ru-ru/company/glossary/data-fabric/
https://itglobal.com/ru-ru/company/glossary/data-fabric/
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34 pacnpocTpaHeHUe OMMOKY - AJITOPUTM, HCITOJIb3YEMBIH TSI BBITHC- TIK-14 31
JICHUsI TPaINCHTOB M OOHOBJICHHSI BECOB HEHPOHHOI ceTH B mpoiecce 00ydeHHs.
35 Ecnm ommbOka Ha 00ydaronux JaHHBIX CHYMIKAETCS, a Ha TECTOBBIX JAHHBIX — HET, TO TIK-14 31
3TO MPU3HAK:
1. mepeoOydeHUsT MOJIEITH
2. HeTOOOYIECHUS MOIETTH
3. HEMPABWILHOTO BHIOOpPA METPHUK
4. HEeTIPaBUJILHOTO BHIOOPA IIPU3HAKOB
36 CBsI31 MEX]ly ACHAPUTaMU OJHOTO HEHPOHA M aKCOHAMH PYTHX HEHPOHOB obecneyn- IIK-14 31
BalOT (MH.4., UM. TIa].)
37 nepenaeT BhIXOIHOM CUTHAJI OT TeJa KJIETKU HEHpOHa Yepe3 CUHAICHI K IeH/I- TIK-14 31
pHUTaM Jpyrux HEHPOHOB.
38 [Tapamerps! HelipoHHOH ceTH (W), onpezessonye e€ paboTy Ha3bIBAIOTCS IIK-14 31
(uM. nmajn., MH.4.)
39 ITpoxox noxHOro HabOpa JaHHBIX Yepe3 MO/ HEHPOHHOM CEeTH Ha3bIBACTCS IIK-14 31
(em.4., uM. maj.)
40 DyHKIUA npeoOpa3yeT CyMMY B3BELICHHBIX BXOJHBIX 3HAYEHHUH U cMelle- IIK-14 31
HUSI B BBIXOJTHOE 3HaY€HHE HEWpOHa.
1. akTHBaIIUA
2. BaquIanun
3. HOpMaJTH3aIuu
4. reHepanyu
41 HEHPOHHOM CETH — ATO TPOIlecC MOAO0pa BECOB HEUPOCETH TAKMM 00pa3oM, TIK-14 31
9TOOBI MUHUMHU3HPOBATh (DYHKIIHIO ITOTEPh HA 00yJaromeil BEIOOpKeE.
1. oOyuenue
2. TecTUpOBaHHE
3. Banmuaauus
4. HopManu3auus
42 HEHPOHHOM CETH — 3TO CII0c00 COeTMHEHNUSI HEHPOHOB B CJIOU M CJIOEB IIK-14 31
MEXAy co00H (KOJMYECTBO CIIOEB, KOJINYECTBO HEHPOHOB B KaXK/IOM CJI0€, (DyHKLIUH
AKTHBAIMH M IPYTHE IapaMeTpbl).
43 Pa3zHoBumHOCTH Helipocerelt aist 0OpabOTKM JAaHHBIX C CETOYHOM CTPYKTYpOM: M300- IIK-14 31
paKE€HUN U BUJIEO:
1. CNN
2. GAN
3. RNN
44 cioti CNN BBEITIOJTHSET CBEPTKY M300pakeHHs ¢ HabopoM (HUIIBTPOB, TIK-14 31
9TOOBI BEICITUTH OCOOCHHOCTH Ha M300paykKeHNH, HApUMeEp, TPAHUIIBI U (DOPMEI.
45 JlaHHBIA C1O# yMEHBIIAaeT MepeoOydeHHEe MOJENH IYTeM HCKIIOUEHUS CIyJalHBIX TIK-14 31
HEHPOHOB U3 MPEABIIYIIEro cios Bo BpeMs o0yueHuss CNN:
1. nponayra
2. BBIpaBHUBAHUS
3. HOpMaIU3auu
4. MOJHOCBS3HBIN
46 | Hannblit cinoit B CNN yMeHbIIaeT pa3Mep KapThl NPU3HAKOB, yAalsis W30BITOYHBIC IIK-14 31
JIAaHHBIC W YITy4IlIasi BEIYUCIUTEIBHYIO () (PEKTHBHOCT MOJIEIIH.
1. mymuHTa
2. npomayta
3. BBIPAaBHUBAHHS
4. HOpMaITM3auu
47 HEHPOHHBIC CETH— ATO BUJ HEHPOHHBIX CETEH, I/ie CBI3M MEXIY DJIEMEH- TIK-14 31
TaMH 00pa3yIoT HAIPaBJICHHYIO NOCIIEI0BATEIHHOCTb.
48 B cocTaB reHepaTuBHO-COCTA3aTENBHBIXC CETEH 00sM3aTENhHO BXOISAT: TIK-14 31
1. renepartop
2. IUCKPUMMHATOP
3. MynbTUKOZED
4. rpad
49 CJIOB — METO/ IIOICYETa KOJIUYECTBA CJIOB B JOKYMEHTE, CTPOUTCS BEKTOP IJIU- IIK-14 31

HbI CJIOBaps, rAc¢ jid KaxXAOro CJioBa U3 CJIOBApsd YKa3aHO KOJUYCCTBO BXOKIACHUSA
9TOT'0 CJIOBA B JOKYMCHT




Komne-

Ne Conep:xanue TeHWHst HUAK

50 DTO METOJ MAIIMHHOTO TIepeBOJa W S3BIKOBOW OOpabOTKM Ha OCHOBE Kojaepa- TIK-14 31
JeKoiepa, KOTOPBIA COMOCTABISET BXOAHYIO MTOCIEAOBATEIFHOCTE C BRIXOAHOI TOCIIe-
JTOBATENBHOCTHIO C TETOM M 3HAYCHHEM BHUMaHUA
1. Seq2Seq
2. TF-IDF
3. GLOVE

51 (pyc.) — mporecc ipeodpa3oBaHus TEKCTa B YUCIIOBEIe 3Ha4YeHUst B NLP (BekTop- TIK-14 31
HOE NPEJCTaBICHUE)

52 (pyc.) - 6a3oBas equHUIA U 00pabOTKK U reHepanmu Tekcta B NLP, coctout IIK-14 31
n3 3—5 cUMBOJIOB, HO MOJKET OBITH 11€JI0€ CIIOBO MJIM CJIOT, CIIEI[MAIbHBINA 3HAK WU
mdpa.

53 -00y4eHne— 3TO METOAOJIOTHs IIyOOKOTro 00ydeHHs, P KOTOPOH MOJENb IIK-14 31
NPeABapUTEIBHO 00y4YaeTcsl ¢ UCIIOIb30BaHUEM HEMAapKHPOBAHHBIX JaHHBIX, @ METKH
JIAaHHBIX T€HEPUPYIOTCS aBTOMATHYECKH.
1. caMOKOHTpoOJIpyeMOe
2. aBTOMaTHYECKOe
3. UIHTYUTHUBHOE
4. cTraHIapTU3UPOBAHHOE

54 - - 3TO MeTOJ OOYYEHHUS C TIEPEHOCOM, TIPU KOTOPOM Beca MpeIBapUTEIbLHO TIK-14 31
00ydeHHOH MOJIeT OJCTPANBAIOTCS TIOJ] HOBBIE TaHHBIC U 3aJadH.

55 _ (enm.d.) maHHBIX — 3TO CHCTEMa MM XPAaHWINIIE JAHHBIX, XPAHIIIUXCS B X €CTe- TIK-14 31
CTBEHHOM, HeoOpaboTaHHOM (hopmare.

56 _ (enm.u.) maHHBIX — 3TO XpaHIIUINIE JaHHBIX, IPEAHA3HAYCHHOE IJIS OIIpeeIICHHO- TIK-14 31
ro Kpyra nosb30BaTesicii B KOMIIAHUH WM €€ I10/Ipa3IeJICHUH.

57 | KommbrotepHoe - — HabOp METO/I0B, KOTOPHIE O3BOJISIIOT 00pabaThIBaTh, pac- IIK-14 31
1I03HAaBaTh, TPaHC(HOPMHUPOBATH N300PAKEHHUS

58 K MynpTUMOIaNbHEIM MOJENIAM UCKYCCTBEHHOIO UHTEJUIEKTA OTHOCST: IIK-14 31
1. GPT-3
2. GPT-4
3. OmniFusion
4. BERT

59 B mammuHOM 00yyennn  (en.4.)- 9TO MHAWBULYaIbHOE U3MEPHMOE CBOMCTBO HIIH IIK-14 31
XapaKTepUCTHKA HAOII0TaeMOro SBICHUSI.

60 Kakue nambosee pacmpoCTpaHEHHBIC SI3BIKH MPOTPAMMHUPOBAHHS HWCIONB3YIOTCS B TIK-14 31
MaITUHHOM OOYYeHUH:
1. Python
2.R
3. Spark
4. HTML

61 - MOCTPOCHHE AITOPUTMA, COOTHOCSIIETO BXOTHOU 0OBEKT C €r0 HOMEPOM B IIK-15 H1
MHO)KECTBE BCEX KJIACCOB OOBEKTOB.

62 K tumam 3amau kinaccuduKamum OTHOCST: TIK-15 H1
1. MHOTOKJIacCOBas KJlacCU(UKALUs
2. buHapHas KiacCu(pUKaIUs
3. mepecekarommecs Kiaccol
4. knacrepusanus

63 B OunapHoit kinaccudukayy 4acTb, KOTOpas MpecKa3blBaeT BEPOSTHOCTD MPUHA- IIK-15 HI
JISKHOCTH O0BEKTA MOJOXKHUTEILHOMY KIIAacCy, HAa3bIBACTCS (MM.mmanex, ez.4.)

64 B OunapHO# KimaccuduKaIy BemecTBEHHOE YHCII0, CyKaIllee Ui OpUEHTAITTH IIK-15 H1
TIpeICKa3aHus Kiracca, Ha3bIBACTCsI (nm.manmex, en.d.).

65 MeTton oOydeHus ¢ yIUTeNeM, pelIaroni 3a1auy OMHapHOUW KIIaCCU(PUKALIAN, HA3bI- IIK-15 H1
BaeTcs KJIACCU(UKALIS.

66 | JlaHHBIA METOJ OMMpAaETCs Ha OMHAPHOE JEPEBO, B KaXI0H BHYTPCHHEH BEPIINHE KO- IIK-15 H1
TOPOTO 3aIMCAHO YCIIOBHE, a B KAYKIOM JIFICTE IepeBa — IPOTHO3:
1. MEeTOJ pemamuX 1epeBbeB
2. METOJ SMITUPHUIECKOTO Jieca
3. merox rpadoB

67 Bunapusblii npeaukaT - QyHKUMS, KOTOPOH Ha BXOJ HOAAETCS HEKOTOPBIH MpPU3HAK U IIK-15 HI

Topor. Ecnu 3nauenne IpUu3HaKa OoublIe mnopora, To nNpeaArKaT BO3BpalliacT:
1.1




Coaep:xanue
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2.0
3.-1

68

JlaHHBI KpUTEpUH KadecTBa PEIIAIONINX JCPEBHEB H3MEPSET CTENECHb HIIM BEpPOSAT-
HOCTh HETPAaBWJIHHOW KIACCHU(PHUKAIIUU OMPEICIEHHON TMEPEeMEHHON MPH CIyYaitHOM
BBIOODE:

1. JKuHHK

2. JIxeHCcOHA

3. Jlxxepemu

IK-15

HI

69

IIpu MeToze pelmarmux AepeBbEB CTPEMATCS SHTPOIHIO, BBIOUPAs NPHU3HAK U
IIOPOTOBOE 3HAYCHUE!

1. yMeHBIIUTH

2. yBEITUUUTH

3. yCpeaHUTD

4. crmaauTh

IIK-15

HI

70

Eciu 3amano paccrosiHue MexXIy 00bEKTaMU, MOXHO JCJIaTh MpeJcKa3aHus s KaKo-
ro-TO KOHKPETHOTO OOBEKTa, MCIIOJIB3Ys 3HAYCHHS IEACBON (YHKIMH €ro COCemeH,
YTO MPUMEHSETCS B METOJIE _ -COCeIeHt:

1.k

2.m

3w

4.p

IIK-15

HI

71

Meron BEKTOPOB CTPOMT THIIEPIUIOCKOCTh B N-MEPHOM IPOCTPAHCTBE JUIA
paszesieHusl 0OBEKTOB JBYX WIIM OoJiee Ki1accoB. [ MIepIuiockocTs BHIOMPACTCS TaKUM
00pazoM, YTOObI MaKCUMU3UPOBATH PACCTOSIHUE MEXy TUIEPILIOCKOCTBIO U OMKaii-
IIMMHU 00BEKTaMH Pa3HBIX KJIACCOB (3a30p).

1. onopHbIX

2. rpaJiMeHTHBIX

3. HEHPOHHBIX

4. anmpOKCUMHUPOBAHHBIX

IIK-15

HI

72

Marpumna - 3TO TabnHnIa, KOTOPAst UCTIONB3YETCS ISl BU3yaIH3aliy IPOU3BO-
JUTETTHHOCTH KJIacCH(UKAITMOHHON MOJIEIT Ha TECTOBOM Ha0Ope JTaHHBIX

IK-15

HI

73

®Dopmyna Kakoi METPUKH KadecTBa 3a/1a4d KIacCU(pHUKAIMH IPEICTaBIeHa HA PUCYH-

Irr
I'r+ FF
Ke
1. Tounocts (precision)
2. IlonHora (recall)
3. CrienudmunocTs (specificity)
4. lonsi MpaBUIILHBIX OTBETOB MOJICIH B 001IEeM yHcie npeickaszanni (Accuracy)

IK-15

HI

74

®dopmyna Kakoil METPUKHU KayecTBa 3a/1aud KIACCU(pUKAIMH TPEICTABICHA HA PUCYH-
Ke
I'F
TP+ FN
1. TouHocTs (precision)

2. ITonroTa (recall)
3. CienuduanocTs (specificity)

IIK-15

HI

75

®Dopmyna KaKoi METPUKH KadecTBa 3a/1a4d KIaCCU(PHUKAIMH IPEICTaBICHa HA PUCYH-
Ke

TP+TN

TP+ FP+ FN+ TN

1. TouHoCTH (precision)

2. ITonuoTa (recall)

3. JloJyis npaBUIILHBIX OTBETOB MOJICIIH B 0OIIIEM YHCIIe pecka3anuil (Accuracy)
4. CrnermuduuHocTs (specificity)

IK-15

HI

76

CDopMyna KaKoM MCTPHUKHU Ka4deCTBa 3aJlavu KﬂaCCI/I(I)I/IKaHI/II/I npeacTaBjicHa Ha pUCYH-
KC

IIK-15

HI




Coaep:xanue
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1. Tounocts (precision)

2. 'apmoHnueckoe cpeaHee

3. Jlomst npaBUIIBHBIX OTBETOB MOJENH B 00IIIEM YHCIIe IpecKa3anuii (Accuracy)
4. CrnermuduuHocTs (specificity)

77

®dopmysa Kakod METPUKH KauecTBa 3a7a4yM KiIacCH(UKALUU NPEeICTaBIeHa Ha PUCYH-
Ke
2 - precision - recall
precision + recall
1. 'apmonnueckoe cpeanee, F1-mepa
2. Cneuuduanocts (specificity)
3. Jlosst npaBUIIBHBIX OTBETOB MOJENHU B 00IIEeM YHCIIE IpecKa3anuii (Accuracy)

IIK-15

HI

78

B 3amave knaccupukanny ayqmmii anroputM Oyzaet umets nokasarens ROC-AUC
paBHBIM (' BBEIUTE 4HCIO)

IIK-15

HI

79

Cutyauusi, Koraa 0ObeKTOB OHOTO Kilacca 00JIbIle, YeM JPYyroro, Ha3bIBaeTCs
Kiaccuukanys.

IIK-15

HI

80

JlaHHBIN METOJ YMEHBIIACT KOJMYECTBO 3K3EMIULIPOB OOJBIIEro Kjacca 10 YPOBHA
MEHBIIIETO KJ1acca B HecOaaHCUPOBAHHON KIIACCU(PUKAIINH.

1. Oversampling

2. Undersampling

3. SMOTE

IIK-15

HI

81

JlaHHBIN METOJ YBEJIMYMBACT KOJIMYECTBO IK3EMILUIIPOB MEHBIIErO Kiiacca 10 yPOBHs
0oJbIIIero Kiracca B HecOaTaHCHPOBAHHON KIIaCCHU(UKAITUH.

1. Oversampling

2. Undersampling

3. SMOTE

IK-15

HI

82

MareMaTtuueckoe BBIPAXKCHHUE, OTPAKAIOIICE CBA3b MCIKAY 3aBUCHMOM nepeMeHHoﬁ y
1 HC3aBUCHUMbIMU NCPEMCHHBIMU X, HA3bIBACTCA (G,H.‘-I., I/IM.HaLl.)

IIK-15

HI

83

CDopMyna KaKoM MCTPHUKHU Ka4€CTBA 3a/la4u pErpeCCUm MpeCTaBjicHa Ha PUCYHKC

]_ m B ,
=Y (i —wx)?
Il

i=1
1. MSE (Mean square error)
2. MAE (Mean absolute error)
3. MASE (Mean absolute scaled error)

IIK-15

HI

84

®Dopmyna KaKoi METPUKH KadecTBa 3a/1a4X PETPECCHH IPEACTAaBICHA Ha PUCYHKE

I ]
I I
E lyi — w' x|
n
i—=1

1. MAE (Mean absolute error)
2. MASE (Mean absolute scaled error)
3. R2 (xoadunuenTt gerepMuHaIIN)

IK-15

HI

85

Dopmyna Kakoi MEeTPUKH KadecTBa 3a/1a4d PETPECCHH IPEACTaBICHA Ha PUCYHKE

1 i yi — wlz;
n | Yi |
] I
1. MSE (Mean square error)
2. MAE (Mean absolute error)
3. MAPE (Mean absolute percentage error)
4. MASE (Mean absolute scaled error)

IK-15

HI

86

dopMysia KaKol METPUKH Ka4eCTBa 3a1a4i PErPeCCHU MPEICTABICHA HA PUCYHKE
n R A
oy |y — wh|
1 T
%1 > o [Yi — Yi1l
1. MAE (Mean absolute error)
2. MAPE (Mean absolute percentage error)

3. MASE (Mean absolute scaled error)

IIK-15

HI
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4.R2 (k03 HUITMEHT eTEPMHUHAIINN)
87 dopmyna Kakoil METPHKH KauecTBa 3aJladi PETPECCUU MIPEACTaBICHA HA PUCYHKE IIK-15 H1
MSE
1— 2
g,
1. MSE (Mean square error)
2. MAE (Mean absolute error)
3. MASE (Mean absolute scaled error)
4. R2 (ko3 duipeHT geTepMHHALINN)
88 [TpuBeneHne NpU3HAKOB K €IMHOMY MacIITady Ha3bIBacTCs (en.u., um.maz.) IIK-15 HI
MIPU3HAKOB
89 Ha pucynke npeacrasieHa popmyna  -HOpMaJTU3aIlHH. IIK-15 H1
J x=-x
X =—
a
90 Ha pucynke npencrasnena gopmyna  (pyc.,0e3 mpoOenoB)-HOpMaIH3alny. IIK-15 H1
¢ x-—min[X]
" max[X]-min[X]
91 Mexanu3m mrpadoB 3a pa3HbIe MOPSIKU BECOB B MOJICIIH HA3bIBACTCS (en.u., IIK-15 HI
HM.ITA]L.).
92 |  -perynspuzanus rpeOHEBOM perpeccuyl MPUMEHSETCs, KOTJa He3aBUCHMBIE TIepe- IIK-15 HI
MEHHBIE KOPPEIHUPYIOT JAPYT C APYTOM.
93 Ha pucynke npejcraBieHa _ -peryisipusaiius (JIACCO-perpeccus). IIK-15 H1
Ir'nrﬂgh“”(x} =<w, x>+ Al|w| |I
94 Heckonbpko Mozeneli 00ydaroTces JIs peIeHus] OTHOW U TOH ke MpoOIeMbl U 00beIn- TIK-15 H1
HSIOTCS I TIOJY9ICHMS JIYUIINX Pe3yIbTaTOB M Ha3bIBalOTCA _ (MH.Y., UM. TaJ.)
MOJIENEH.
95 Merton aHCaMOIUpPOBaHUs B BUE TOJIOCOBAHUS (MHOTAA TOJIOC OTACTHLHOW MOICITH TIK-15 H1
MOXXET UMETH OOJIBINIE BECA, YEM JIPYTOif) HA3bIBACTCS (em.u., um.mazu., pyc.)
96 [Ipomecc renepariu MoABHIOOPOK C IIOMOIIBI0 BEIOOPA 0OBEKTOB C BO3BpAIICHUEM IIK-15 H1
Ha3bIBACT (em.q., um.mazm., pyc.)
97 [Ipouenypa moctpoeHus: aHcamOIs U3 6a30BBIX MOJeIIel, 00yUEeHHBIX Ha OyTCTper IIK-15 H1
Mo (UKaIMAX BEIOOPKH HAa3bIBACTCS (en.u., uM.maj., pyc.)
98 [Tpn nanHoM Mertoze (MM. Imasex, yepes npodeI) Mpru3HakK, o KOTOPOMY IIPOUCXOAUT IIK-15 HI
BETBJICHHE B KQ)XKJOH BEpLIMHE, BEIOMPAETCs U3 CIy4aifHOro NoAMHOXecTBa k u3 p
IIPU3HAKOB.
99 [Tpn nanHOM BHIE aHCaMOJIMPOBAHMUS IPOUCXOAUT HAJIOKEHHUE MTPEACKa3aHUH - KaX- IIK-15 HI
Jlast HOCJIeAyoNast MOZIE b yYUTBIBACT NPEAbIYIINE MTPECcKa3aHus KaKk HOBBIC ITPHU-
3HaKW (MM.TANI., e/.4.)
100 —aHcamOIIb MoJielieil, KoTopble 00y4aloTCst HOCJIEA0BATENILHO, IPU STOM KaXK- IIK-15 HI
JIBIH TIOCIIEAYIONINH aITOPUTM 00y9aeTcsl Ha OMHOKaX MPEIbIAYIIEro alropuTMa
101 OYCTHHT - IOCJIeIOBaTeIbHOE MPUMEHEHHE MTPEIUKTOpa (TIpeacKa3aTelis) IIK-15 H1
TaKuM 00pazoM, 9TO KakIas MOCIeIyIomasi MO/ICTb CBOIUT OMNOKY HpEeIbIAYIIeH K
MUHIMYMY.
102 OYCTHHT UTEPATUBHO OOHOBIISET BeCa OOBEKTOB B BRIOOPKE U JT0OABIISIET HOBOTO IIK-15 H1
c1ab0r0 ydeHHKa Ha KaKIIOM dTarle, 9ToObl YCHIIMTD MpeIcKa3aHus aHcaMmOIIs.
103 | Tum 3agauu ¢ pazdbueHneM 00HEKTOB Ha OJTHOPOIHBIE TPYIITBI HA3bIBACTCS IIK-15 H1
(em.u., M. ma.)
104 | Kaxnmas Touka MpHCBanBaeTCsS OJHOMY U TOJIHKO OJTHOMY KJIacTepy B KJIacTe- IIK-15 H1
pH3anunu.
105 | K BHyTpeHHHM METpPHKaM KaueCcTBa KJIACTEPHU3AIMHA OTHOCSAT: IIK-15 H1
1. Cymma KBaipaToB OLIHMOOK
2. Koaddunumenr cuysra
3. Koaddumment XKakkapanaa
4. 'apmoHHnueCcKoe cpeaHee
106 | K BHemHuM MeTpHKaM KayecTBa KIACTEPU3ALUU OTHOCST: IIK-15 HI

1. OHTponus
2. Koappunment XKakkapaa
3. KoaddunmenT cumysta




Komne-

Ne Conep:xanue TeHWHst nIK
4. CnetmduanocTs (specificity)

107 | JaHHBIH MOAXOJ MPH MOCTPOCHHE PEKOMEHAATEIbHBIX CHCTEM OPHUEHTHPOBAH Ha Xa- IIK-15 H1
PAKTEPHCTUKH TOBAPOB H ITOJB30BATEICH
1. Content-base
2. KoJutabopaTuBHas QUIBTPAITUS
3. CHHTYJISIpHOE OObEeTMHEHIE

108 | JlaHHBIH TOAXOM MPHU MOCTPOCHHE PEKOMEHIATEIHLHBIX CUCTEM HCITOJIb3YET N3BECTHBIE IIK-15 H1
MIPeanoYTeHNs (OIEHKN) TPYIIBI IOJIB30BaTeeH I IPOTHO3HPOBAHMUS HEN3BECTHBIX
IPEANOYTEeHUH JPyTroro nojas30BaTess:
1. Content-base
2. xoyuabopaTuBHas PUIBTPALHS
3. MyIbTHMOZAJIbHOE O0BEIMHEHUE

109 | IlpeoOpa3oBanne UCXOJHOI BEIOOPKH AaHHEIX B (hOPMY, KOTOPYIO MOKHO HCIIOJIBb30- IIK-15 HI
BaTh 1151 00y4YEHUs] MOJIEIIN Ha3bIBACTCS (en.4., UM.Taj.) TaHHbIX.

110 | _ -»3To mpouecc IpUBEJAEHUS 3HAUEHUM IPU3HAKOB K PACIPEIEICHHUIO CO CPETHUM IIK-15 HI
3HaueHueM 0 ¥ CTaHJapTHBIM OTKJIIOHEHHEM | IyTeM BBIYMTAHHMS CPETHEr0 3HAYCHUS
MIpHU3HAKa U3 Ka)XJI0TO 3HAUEHHUS MPU3HAKA U JACJICHNS Ha CTAaHIAPTHOE OTKIOHEHHE
MIPHU3HAKA.

111 - 9TO MpoIIecC MPUBEACHUS 3HAYSCHUH MPU3HAKOB K quana3ony ot 0 mo 1. 3o IIK-15 H1
JIeNTaeTCs MyTeM JIeIeHUs KaKJ0T0 3HAUeHHs MPU3HaKa HA MAKCHMAIIbHOE 3HAYCHNE
MIPHU3HAKA.

112 | Metonsr - 9TO AJITOPUTMBI, KOTOPBIE MCIIOIB3YIOTCS TSl 00YUISHUS M HACTPOHKH IIK-15 H1
TapaMeTpOB HEMPOHHBIX CETEH C MEIbI0 YIYUIICHHUS HX TOYHOCTH M OBICTPOJICHCTBUSL.

113 | PacmupeHHas Bepcusi TpalueHTHOTO CITyCKa, B KOTOPOH MapaMeTpbl MO 0OHOB- IIK-15 H1
JISIFOTCS 110 KaXKJJOMY IIPUMEpPY M3 HaOOpa JIaHHBIX, Ha3bIBACTCS TpaIneHTHBIH
CIYCK.

114 | B naHHOM MeTOJi€ IPaJUEHTHOTO CIIyCKa HCIOJIb3yeT ABa MOMEHTA IpaJUeHTa: Iep- IIK-15 HI
BBIH NPEJCTaBISICT COO0H CKOJIB3SIEE CpeiHee IPaIeHTa, 1 BTOPOH - CKOJIb3sIIee
cpeiHee KBajpara (aHr.)

115 - TapaMeTpbl MOJIEJIM MAIIMHHOT'O O0YYEHHMs1, KOTOPhIE HE OLICHUBAIOTCS BO IIK-15 HI
BpeMsi 00yUeHHs, @ OIPeNIeJISIIOTCs JI0 Havyalla Ipolecca.

116 | (pyc.,en.d.) B o00ydeHHE ¢ MOAKPEINICHUEM— 3TO CYIIHOCTh, KOTOpasi IPHHUMACT IIK-15 H1
peleHust TP B3aUMOJICHCTBUNU C OKpYKaIoLIeH cpeaoi.

117 | Kaxxnoe HOBOE HNPUHATHE pelICeHUs] B 00YYEHUH C MOJKPEIUICHHEM 3aBUCHUT TOJIBKO OT IIK-15 HI
TEKYILEro COCTOSHHUS, T.€. CTPOUTCS Ha IIpoIiecC IPUHATHS PEIICHUH.
1. MapKOBCKOM
2. eBKIIMIOBOM
3. marracoBoM

118 | IIpu MATKOH KIIacTepHU3aIMK TOYKH, JISXKAIIHUE TIOCEPEINHE MEXAY KiIacTepamu, MpH- IIK-15 H1
CBaMBAIOTCA OJTHOMY M3 HUX CIIy4aifHO C BEPOSTHOCTHIO
1.0,5
2.0,33
3.0,25
4.0,99

119 | JlauHBIH MeTOX peryisipu3alid KOHTPOJHUPYET KOJIMYECTBO 30X O0y4eHUs, IpU KO- IIK-15 HI
TOPBIX IPOUCXOMT NpeKpalieHue 00ydeHus
1. EarlyStopping
2. Dropout
3. ElasticNet

120 | JaHHBIA METON pPETYJSApU3alid HOPMAaIN3yeT BXOAHBIC JAHHbIE B KaKIOM MHHH- IIK-15 H1

MaKeTe, a TAKXKE BXOTHBIC JaHHBIC M3 MTPEABIAYIIETO CIIOS
1. BatchNormalization:

2. ElasticNet

3. EarlyStopping




5.3.2.2. Bonpocsl [y YCTHOT'O ompoca

Komne-
Ne Coneprxanue — 1

1 | JlaiiTe onpeneneHue MOHATHAM «HH(POPMATH3AIHS 00IIECTBa» U «HMH(DOPMAIIMOHHBIC Pe- TIK-14, | 31 ,H1
CYpCHI 00IIIeCTBa» TIK-15

2 | JlatiTe onpeneneHue MOHATHIM «HHGOPMAIIN», «TaAHHBIE IIK-14, | 31 ,H1
IIK-15

3 Kaxue Buab1 H”HPOPMAITUH BHIICISIOT? TIK-14, | 31 ,H1
IIK-15

4 | Ha3zoBuTe OCHOBHBIE 33J]a9l CHCTEM HCKYCCTBEHHOTO MHTEIJICKTA. TIK-14, | 31 ,H1
IIK-15

5 | HaiiTe KpaTKyIo XapakTepUCTUKY THIIAM MAIIMHHOTO OOYYEHHUs: C yauTenem, 6e3 yduTe- IIK-14, | 31 ,H1
J151, C YaCTHYHBIM IPUBJICUCHUEM YUUTEIIs, 00yUEHHUE C TIOIKPEIUICHHEM. IIK-15

6 | Uro Takoe baiiecoBckuii knmaccudurarop? IIK-14, | 31 ,H1
MK-15

7 | OxapakrepusyiiTe onleHKY npusHakoB: Gaussian, Bernoulli, Multinomial. TIK-14, | 31 ,H1
MK-15

8 | Oxapakrepusyiite EM anroputm. IIK-14, | 31 ,H1
IK-15

9 | JaiiTe moHATHE U LENH KJIACTEPU3ALIUH. IIK-14, | 31 ,H1
IK-15

10 | Oxapakrepusyiire kMeans, kMeans++ IIK-14, | 31 ,H1
[K-15

11 | Oxapakrepusyiire MeanShift, DBSCAN TIK-14, | 31 ,H1
IIK-15

12 | JlaiiTe mOHATHE M LIEJIM aHCAMOJICH. TIK-14, | 31 ,H1
IIK-15

13 | Oxapakrepmsyiite Soft and Hard Voting. Bagging. IIK-14, | 31 ,H1
IIK-15

14 | Oxapakrepusyiite ancamOip CiryqaiiHBIN JIec. IIK-14, | 31 ,H1
IIK-15

15 | Merpuuecknii knaccudpuraTopbl. KNN. WKNN. TIK-14, | 31 ,H1
IIK-15

16 | Jns gero uCTonb3yeTcs JUHEHHASI pErpeccus K KAKUMU TIOHATHS OHA UCTIONIb3YeT? IIK-14, | 31 ,H1
MK-15

17 | Oxapakrepusyiite LASSO, LARS. CART. IIK-14, | 31 ,H1
MK-15

18 | Kakue 3aauu pemaroT AepeBbsl peILICHUH. IIK-14, | 31 ,H1
MK-15

19 | Oxapakrepusyiite HHGOPMAIIMOHHBINH BBIMIPHILI, OIMIMOKH KIacCHU(UKALMHU, SHTPOIIHIO, IIK-14, | 31 ,H1
kputepuil JLKUHHL. IIK-15

20 | YTo Takoe NPYHUHT U JUIS KaKUX LieJeH ucrnonb3yerca? IIK-14, | 31 ,H1
[K-15

21 | Yem oranuaeTcs ria00anbHbIN OUCK OT citydaitHoro? OxapakTepu3ynTe KaxIblil U3 HUX IIK-14, | 31 ,H1
IIK-15

22 | Yro moumnmaercs nox Grid search TIK-14, | 31 ,H1
IIK-15

23 | Oxapakrepusyiite TepMuH «CiydaiiHoe OIyKIaHue». TIK-14, | 31 ,H1
IIK-15

24 | Oxapakrepusyiite baliecOBCKyI0O ONTHMHU3AIHIO. IIK-14, | 31 ,H1
IIK-15

25 | HazoBuTe oTiu4dne JUHEHHON perpeccuy OT MOJTUHOMHATLHOM. TIK-14, | 31 ,H1
IIK-15

26 | Oxapaktepu3yiiTe TpeOHEBYIO pETpPecCHIo. TIK-14, | 31 ,H1
[IK-15

27 | Oxapakrepusyiite AdaBoost.. TIK-14, | 31 ,H1
MK-15

28 | B uem 3axiodaeTcs rpaAueHTHBII OYCTHHT pEeIIArONINX JepeBbEB? IIK-14, | 31 ,H1
MK-15

29 | Oxapakrepusyiire Agglomerative Clustering. IIK-14, | 31 ,H1

IIK-15




Komne-
Ne Coneprxanue Terus na
30 | HazoBure Hanbosee 4acTO UCIIOJIb3yEMbIE METPHKH KIIaCTCPH3aLUH IIK-14, | 31 ,H1
IK-15
31 | Oxapaxrepusyiite a¢pexruBHOCTS 1O [lapeTo. IIK-14, | 31 ,H1
IK-15
32 | Oxapaxrepusyiite Precision-Recall 1 ROC kpussbie. IIK-14, | 31 ,H1
IK-15
33 | B uem cocrour cyte AUC. TIK-14, | 31 ,H1
IK-15
34 | Haiire xapakTepucTHKY nepuentpona Pozenbnarra. IIK-14, | 31 ,H1
IIK-15
35 | OObsicauTe 0OpaTHOE PacpPOCTPAHCHUE TPAIUCHTA. TIK-14, | 31 ,H1
IIK-15
36 | Oxapakrepusyiite QyHKINN aKTUBAIMU. Softmax. TIK-14, | 31 ,H1
IIK-15
37 | Haiite XapaKTepUCTHKY JIOKAIHHOMY ITOUCKY. TIK-14, | 31 ,H1
IIK-15
38 | O0bsacaute Hill Climb u ero pa3HOBHIHOCTH ,ITPOIIECC OTKHUTa TIK-14, | 31 ,H1
IIK-15
39 | Haiite 0OBsicHEHUE pabOTE TEHETUIECKOTO aJTOPUTMA. TIK-14, | 31 ,H1
IIK-15
40 | OxapakTepu3yiTe METO ONIOPHBIX BEKTOPOB. Ompenenurte TepMuH «Sapay IIK-14, | 31 ,H1
IK-15
41 | JlaiiTe XxapakTepUCTUKY CBEPTOYHBIM HEHPOHHBIM CETSIM IIK-14, | 31 ,H1
IK-15
42 | OOBsicHUTE OlIepalny CBEPTOK, max-pooling. IIK-14, | 31 ,H1
IK-15
43 | Onpenenure OCHOBHBIC HANPABJICHUS PA0OTHI C ECTECTBEHHBIM SI3BIKOM C IIOMOIIBIO IIK-14, | 31 ,H1
HEHPOHHBIX CETEH. IIK-15
44 | OxapakTepu3yiTe BEKTOPHBIC MPEACTABICHUS [T TekcTa: word2vec, skipgram, CBOW, TIK-14, | 31 ,H1
fasttext. P IIK-15
45 | OxapakTepu3yiTe IPUHIMI pabOThl pEKYpPEHTHBIX HelpoHHbIX ceTeld, LSTM, GRU. IIK-14, | 31 ,H1
IIK-15
46 | OxapaktepusyiTe mpuHIUN padoThl Tpanchopmepos, BERT, GPT. IIK-14, | 31 ,H1
IIK-15
47 | JaliTe MOHATHS areHTa, CPEbl, COCTOSIHUS, ICHCTBUNA 1 HATpaIbl. TIK-14, | 31 ,H1
IIK-15
48 | Oxapakrepusyite QyHKus nmeHHocTr coctostaus (Value function) n GyHkIMM KadecTBa TIK-14, | 31 ,H1
nericteus (Qfuntion). TIK-15
49 | OOBsCHUTE MPOIIECC ONTUMHU3AINN CTPATETHH C TIOMOIIHI0 MAaKCUMU3aUN (QYHKITUH TICH- IIK-14, | 31 ,H1
HOCTH M Ka4ecTBa. IIK-15
50 | Oxapakrepusyiite Q-o0yueHue TIK-14, | 31 ,H1
IK-15
51 | Maiite XapakTepHCTHKY INTyOOKOMY OOYUYEHHIO C TIOAKPEIIEHUEM. IIK-14, | 31 ,H1
IK-15
52 | Pacckaxure o Deep Q-Networks, Actor-critic. TIK-14, | 31 ,H1
IK-15
5.3.2.3. 3agauu 1y1si IPOBEPKU YMEHUN U HABBIKOB
Komne-
No Cognepxanue UK
TEHIHA
1 Ha ocHOBaHMM HCXOAHBIX JAHHBIX OIIEHUTE METPUKH Ka4eCTBA MOJCIIHN IS 3aja4u TIK-15 H1
KITaCCU(UKAITIN
2 Ha ocHOBaHMM HCXOAHBIX JAHHBIX OIIEHUTE METPUKU KaueCTBA MOCIIHN JJIs 3a1a4u TIK-15 H1
perpeccun
3 Ha ocHOBaHMM HCXOAHBIX JAHHBIX OIIEHUTE METPUKH Ka4eCTBA MOJCIIHU IS 3a1a4u TIK-15 H1
KIIaCTEPH3aLIIHI
4 Ha ocHOBaHNY UCXOMHBIX JaHHBIX OMPEIETUTE MapaMeTPhl YpaBHEHUS OJHO(AK- IIK-15 H1
TOPHOM pErpeccuu ¢ ucnonb3oBanuem Python




Komme-
Ne Conepxanue NIK
TEHIHA

5 Ha ocHOBaHWY UCXOMHBIX JaHHBIX ONPEEITUTE TapaMeTphl ypaBHEHUST MHOTO(aK- IIK-15 H1
TOPHOH (PaKTOPHOW PETPECCHH C UCTIOIb30BaHUEM Python

6 Ha ocHOBaHMY UCXOAHOTO JaTaceTa MpOBEAUTE O0YICHHE MOJEIH IS 3a1a9u TIK-15 H1
OmHapHOW KJIaccH(UKAIMK C UCTIOIh30BaHuEM Python

7 Ha ocHOBaHMM HCXOAHOTO JaTaceTa peInTe 3a/1auy KJIacTepHU3aluU C UCIIOIb30- TIK-15 H1
BaHneM Python

8 Hcnonb3ys naHHbIe AaTaceTa, MpoBeauTe 00ydeHne HEMPOHHON CBEPTOTHOMN CETH TIK-15 H1
C 33IaHHBIMH MTapaMeTpaMH ¢ Ucronb3oBanueM Python

9 IIpumenuTe 3ajaHHBIE METOJIBI ONITUMH3ALMHA UCXOTHOU HEUPOHHOM CETH C HC- IIK-15 H1
moJib30BanneM Python

10 ITIpumenuTe 3a1aHHBIC METOIBI HOPMAITU3allUK UCXOAHON HEHPOHHOMN CETH C UC- IIK-15 H1
noJjb3oBanueM Python

5.4. CucreMa oleHUBAHNSA JOCTHKEHUS KOMIIeTECHIINI
5.4.1. OueHka JOCTUKEHUSI KOMIIETEHIIUHN B X0JIe TPOMEKYTOUYHOM aTTeCcTalluu
Howmepa BonpocoB u 3amau
Kon COZ[Cp)KaHI/IC KOMITICTCHIINH 1 WHINKATOPOB BOIIPOCHI K 3a7a4i K BOIIPOCHI K lz(OHI:;(())(];I;:MHO
JK3aMEHY JK3aMEHY 3aueTy P y
TPOCKTY

npodeccnoHaTbHBIX 3a1a9

TTK-14 Cnioco6eH ncnoiib30BaTh COBpeMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTUH U TIPOTPAMMHBIC CPEIICTBA TIPU PEIICHUN

COBpEMEHHBIE HHPOPMAMOHHBIE TEXHOIOTHH H TIPO-

31 1-22
rpaMMHBIE CPEJICTBA B 9KOHOMHUKE
ITK-15 CriocobeH moOHUMATh TPUHIIUAIIEI pA0OTHI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI H
UCIIOJIb30BaTh UX JUIS PEICHHS 3a/1a4 TPO()ECCUOHAIBLHOMN eITeIbHOCTH
Hi UCIOJIb30BaHUsT HH()OPMAIMOHHBIX TEXHOIOTUHN IS 122
petieHus npoeCCHOHATBHBIX 337124
5.4.2. OueHka JOCTHKEHHSI KOMIIETEHIIMI B X0/1€ TEKYIIEr0 KOHTPOJIA
Homepa Bompocos u 3a1a4y
Koz CopeprxaHye KOMIICTCHIMIT i HHAMKATOPOB BOTIPOCHI yCTHOTO | ol A
BOIPOCHI TECTOB MPOBEPKU YMEHHI
orpoca
Y HaBBIKOB

[TK-14 CriocobeH ucnoap30BaTh COBpeMeHHbIE HHPOPMAITMOHHBI

npodeccHoHaNBHBIX 33724

€ TeXHOJIOTHH | IIPOTPaMMHBIC CPECTBA IIPH PEIICHUT

COBpEMEHHBIE HHPOPMATMOHHBIE TEXHOJIOTHH H TIPO-

31 1-60 1-52
rpaMMHBIE CPEJICTBA B IKOHOMHKE
ITIK-15 Cnioco6eH moHMMAaTh MPUHIIHITEI pa0OThl COBPEMEHHBIX NH()OPMAIIMOHHBIX TEXHOJIOTHH 1
MCIIOJIb30BaTh X JIJIsl PelIeHHs 33124 NpodecCHOHANBHOM JIesITeNbHOCTH
Hi HCIIOJIb30BaHMsI HH(OOPMALMOHHBIX TEXHOJIOT UM ISt 61-120 1-52 1-10
peteHust MpOeCCHOHANBHBIX 3a1ad
6. YueOHO-MeTOAMUECKOE O00ecIeueHne TUCIMIINHBI
6.1. Pexomenoyemasn 1umepamypa
KoauvecTBo
Tun pekomMe-
A Bubaunorpadguyeckoe onucanne M3IaAHUsA 3K3. B 0u0.1M0-
Aan Teke BLTAY
1 2 3

2.1. YuebGunie
H3IaHUS

Konmoroposa, C. C. OCHOBBI HCKYCCTBEHHOT'O HHTEIIEKTa: YueOHOe TIocodue st
crynenros / C. C. Konmoroposa. — Cankr-IlerepOypr : CIIOIJITY, 2022. —URL:
https://e.lanbook.com/book/257804

ITamemos, C. B. CucteMbl B METOIBI HICKYCCTBEHHOTO MHTEIUIEKTA : yaeOHOoe mocooue /

C. B. [TanpbmoB. — Camapa : [II'VYTH, 2020. — 191 ¢. —URL:
https://e.lanbook.com/book/255557




Tun pekomMe-
Januu

Bub6auorpaguyeckoe onucanue u3gaHus

KoanuecTrBo
JK3. B 0M0.JIHO-
Teke BIAY

1

2

3

Puzaes, U. C. MHTennexryanbHbId aHAIN3 TaHHBIX: yueOHoe nocodue / U. C. Pusaes,
9. T. TaxaBoBa. — Kazaup : KHUTY-KAU, 2020. — 116 ¢. —URL:
https://e.lanbook.com/book/264896

2.2. Meroanue-
CKHE U3JIaHHs

Vne3pko A. B. Tlopsgok olieHHBaHMSI pE3yIbTATOB TOCTHXKEHUS KOMIIETCHITWH [ DIeK-
TPOHHBIH pecypc]: MeToAMYECKHE MaTeprabl AJIT OCHOBHOM 00pa3oBaTenbHON PO~
rpamMMsbl 6akanaBpuata o HanpasieHnto:09.03.03 IMpuknaanas nHpopmarnka, npo-
¢unb: MHpOopManmoHHble cucteMsl M TeXHI0ruu B Menekmente AIIK / [A. B.
Vne3sko, C. A. Kynes, A. A. Tonctsix]; Boponexckuil rocyaapcTBeHHBII arpapHblil
yHHUBepcUTET - Boponex: BopoHexkckuil rocyiapcTBEHHBII arpapHblii yHUBEPCUTET,
2019 [TIT] URL: http://catalog.vsau.ru/elib/metod/m153419.pdf

VYrespko A. B. ITopsmok ¢popMupoBaHHs KOMIETEHINH [ DIEKTPOHHBIN pecypc]: MeTo-
JUYECKHE MaTepHaIbl AJIsl OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMBbl OakanaBpuara 1o
Harpasienuro 09.03.03 Ipukinagnas napopmaTrka, npoduis: MudopmannonHse
cucteMsl U TexHosoruu B MeHekMmenTe AIIK / [A. B. Ynessko, C. A. Kynes, A. A.
Toncreix]; BopoHexckuii rocyiapcTBeHHBIH arpapHblid yHUBEpcUTET - BopoHex: Bo-
POHEXCKHI rocyJapCTBEHHBIN arpapHsiil yHuBepcutet, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m153465.pdf

2.3. Ilepuonuue-
CKHE W31aHUs

WNudopmarrka: exxeKBapTaIbHBIN HaydHBIH KypHa / Yapeaurtens U n3natens: O0b-
eANHEeHHBI HHCTUTYT npobaem nHpopmatnkn HAH benapycn - Munck: O6bequneH-
HBII1 nHCTUTYT NpoOuieM nudopmarnkn HAH benapycu, 2020 [O1] URL:
https://elibrary.ru/contents.asp?titleid=64817

WHupopmManoHHbIE TEXHOJIOTHH U BEIYHCIUTEIBHBIE CHCTEMBI: €XKEKBAPTAIBHBIN Kyp-
Han / Yapenurenu : Poccmiickas akagemus Hayk, THCTHUTYT cuctemHoro aHamm3a PAH
- M.: PAH, 2012 [TIT] URL: https://elibrary.ru/contents.asp?titleid=8746

6.2. Pecypcwol cetn UHTEpHET

6.2.1. DnekTpoHHBIC OMOTNOTEYHBIE CHCTEMBI

Ha3spanue

Pasmenienue

1 | Jlass

https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | IOPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/

5 | Dnekrponnas oubnuoteka BLAY http://library.vsau.ru/

6.2.2. [IpodeccnonanpHbie 0a3bl JaHHBIX U HHOOPMAITMOHHBIE CHCTEMBI

HasBanue Anpec mocTyma

1. |CnpaBouHas npaBoBas crictema I'apanT

http://www.consultant.ru/

CnpaBquaﬂ IpaBOBad CUCTCMa KOHCYJ’IBTEIHT

2. Moc http://ivo.garant.ru
6.2.3. CaiiTsl 1 HH)OPMAITMOHHBIC TTOPTAITBI
Ne HasBanue Pasmenienue
1 | I[Inardpopma Google Colaboratory https://colab.google/

X paHWIHIIE IPOTPAMMHOTO 00ECTIeHSHUS IS
s3b1Ka nporpammupoBanust Python (PyPI)

https://pypi.org/



http://catalog.vsau.ru/elib/metod/m153419.pdf
http://catalog.vsau.ru/elib/metod/m153465.pdf
https://elibrary.ru/contents.asp?titleid=64817
https://elibrary.ru/contents.asp?titleid=8746
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://pypi.org/

CaiiT cooO1iecTBa cueuaganucToB Mo Data
Science

https://www.kaggle.com/

KomnnexkTuBHbI# 0J10T 110 HHGOPMAIHOHHBIM
TEXHOJIOTHIM, OM3HECY M HHTEPHET «Xa0p»

https://habr.com/ru/all/




7. MarepuajibHO-TeXHHYECKOe M POrpaMMHOe o0ecreyeHne JUCHHUIIINHBI

7.1.  Ilomeuwienun 015 6edenusn oopazoeamenbHo20 npoyecca u 06opyoosanue

HaumeHoBaHue TOMEICHUIA 1)1 TIPOBEICHUS BCEX BUAOB y4eOHOU
JESITEBHOCTH, IIPETYCMOTPEHHON YYEOHBIM IIJIAHOM, B TOM YHCIIC
MTOMEIICHUS JIIsl CAMOCTOSITEIIEHOM PabOThI, C YKa3aHUEM MICPEYHS
OCHOBHOT'O 000PYIOBaHHUS, y4eOHO-HATISIHBIX TOCOOHI 1
UCIIOJIB3YEMOT0 TIPOTPAMMHOT0 00CCIIeYCHHUS

Anpec (MECTOIONOKEHHUE) TOMEIEHHUH [t
MPOBEICHUS BCEX BUJIOB yUEOHOM JCATEIBHOCTH,
MPEyCMOTPEHHON yYCOHBIM TIAHOM

VYueOHast ayAuTOpust il MPOBEACHUS yYeOHBIX 3aHATHN: KOMILIEKT
yueOHON Mebenn, JAEeMOHCTpPAalMOHHOE O00OpymOBaHHE, Y4eOHO-
HArJIsAHbIE OCOOHMS B BHJE NPE3SHTAIUi, MporpaMMHoe obecrede-
nue: MS Windows, MS Office

394087, Boponexckast o6nacts, r. Boponex, yi.
Muuypuna, 1.1

Y4eOHass ayauTopusl IS TPOBEACHUS YYEOHBIX 3aHATHHA: KOMIUICKT
yueOHO MeOenu, IeMOHCTPAIlMOHHOE O0OpyIOBaHHE U Y4eOHO-
HATJISTHBIC IOCOOHS B AJIEKTPOHHOM BHJIE, KOMITBIOTEPHI C BO3MOKHO-
cThi0 nonkItoueHus: k MatepueT u goctynom B DUOC; mporpaMmHoe
obecneuenne: MS Windows, MS Office, DrWeb ES, 7-Zip,
MediaPlayer Classic, Slunexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

394087, Boponexckast o0nactb, r. Boponex, yi.
Muuypuna, 1.1

VuebHasi aymIuTopHs IJisl TPOBEACHHS YYeOHBIX 3aHATHH: KOMILICKT
y4eOHOH MeOernH, KOMIIBIOTEPHl C BO3MOXKHOCTBIO ITOJKITIOYEHHUS K
"UutepHer" u obecneuenuem nocryma B DMOC; nporpamMmmHoe obec-
neuenue: MS Windows, MS Office , DrWeb ES, 7-Zip, MediaPlayer
Classic, SInnexc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice

394087, Boponexckast o6nacts, r. Boponex, yi.
MuuypuHa, a.1, a.: 120

[MomenieHue AJisi CAaMOCTOATENILHON PabOThI: KOMIUICKT y4eOHOM Mebe-
JIM, KOMITBIOTEPHI ¢ BO3MOXHOCTHIO MOAKIIOUEHUs K "WHTepHET" M
obecnieuerneM aoctyma B OMOC; mporpamMHoe oOecreueHne: MS
Windows, MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic, SIngexc
Bpayzep / Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

394087, BopoHnexckas o06iacth, T. BopoHex, yiI.
Muaypuna, 1.1, a.: 113, 115, 116, 119, 120, 122,
122a, 126,219 (c 16.00 no 20.00)

7.2. IIporpammHoOe obecniedeHue

7.2.1. [IporpamMmmHoe obOecrieueHrne 001Iero Ha3HauYeHUs

No Ha3Banue Pazmemienue
1 | Onepanmonusie cuctembl MS Windows /Linux /Pex OC TIK B nokansHoM cetnt BITAY
2 | IMakersr opucHbix mpminoxxennid MS Office / OpenOffice/LibreOffice IIK B moxanpHO# cetrt BTAY
3 | [Iporpammsl uist mpocMmoTpa ¢aiinoB Adobe Reader / DjVu Reader IIK B nokanesHoii cetu B'AY
4 | Bpaysepsl Anznexc bpaysep / Mozilla Firefox / Microsoft Edge I1K B nokanesHoii cetu B'AY
5 | AatuBupycHas nporpamma DrWeb ES IIK B moxanpHO# cetrt BTAY
6 | IIporpamma-apxusarop 7-Zip TIK B moxanpHO# cetrt BTAY
7 | Mynetumenna npourpeiBatenb MediaPlayer Classic IIK B moxanpHO# cetrt BTAY
8 | Inardopma onnaiin-odOydenus eLearning server IIK B noxanbHo# cetu BTAY
9 | Cucrema kommbrorepHoro tectupoBanust AST Test IIK B noxanbHo# cetu BTAY

7.2.2. Cienuaim3upoBaHHOE MPOrpaMMHOE 00ecTIeYeHHE
No HaszBanune Pa3smenienne
1 | Cpena nporpammupoBanus PyCharm Ayn. 120

2 | Google Colaboratory

OHJIAMH-CEpPBUC




8. MexaucuMniuHapHble CBA3HU

[IpoTokon cornacoBanusi paboueit MporpaMmsbl ¢ APYTUMHU AUCHUTIIINHAMM:

N . [Moanucs

HaumeHoBaHMe AUCUUILIINHBI, C KOTOPOU Kadenpa, ¢ koTopoit 3ABETYIOIIEro
MIPOBOJIUIOCH COTTIACOBAHUE MPOBOJUIOCH COTTIACOBAHUE YIome
kadempoit

b51.0.10 Maremaruka

Marematuku 1 QU3UKU

b1.0.12 Teopus BeposTHOCTEN U
MaTeMaTU4YecKasi CTATUCTHKA

OKOHOMHYECKOTO aHaIn3a,
CTaTUCTUKH U MPUKIIATHON
MaTeMaTHUKHA

b1.0.13 MccnenoBanue onepanuii u
METO/IbI ONTHMHU3AIHN

OKOHOMHYECKOTO aHaIn3a,
CTaTUCTUKH U MPUKIIATHON
MaTeMaTHUKH

b1.0.24 IIporpammHast UH)KEHEPHUSI

b1.B.10 UHCTpyMEHTHI U METOIbI
MIPOTPAMMHOM MHKEHEPUU

NudopmanmonHoro
obecrieueHHs ¥ MOJICTTUPOBAHUS
arpo’KOHOMHYECKUX CHCTEM




IIpunoxenne 1

JIMCT mepuoguyYecKNX MPOBePoOK padoueii mporpaMmMbl 1 MHPoOpMALHS
0 BHECCHHBIX U3MEHEHUSX

JlomkHOCTHOE JIHIIO,
MPOBOUBIIIEE TPOBEPKY

[orpebHoCTH
B KOPPEKTHPOBKE YKa3aHHEM COOT-

Wudopmanus o BHECEHHBIX

Jara N
@®.1.0., 10MKHOCTS, BETCTBYIOIINX Pa3JieioB paboueii HU3MEHEHUAX
TIOJIIUCH MIPOTPaMMBI
3aB. kadeapoit IIpotokon Ne7 Her Her

P.B. IToakoisun

ot 15.05.2025 r.

Pabouas mporpamMmMa akTyaian3upo-
BaHa Ha 2025-2026 y4eOHBIi rox
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