degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MammnHOoe 00yueHue B 3aa4ax MpoILyKTOBOM pa3paboTku
10 HANPABJICHHUIO: busnec-undopmaruka
npo¢uib NOArOTOBKHU: VYnpasnenue nu(poBbIM MPOAYKTOM

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 12 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
ceMuHapsl: 12 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 78 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

O.A. KynsrenuHa, cTapiuii METOAUCT
B.C. AKynpIuH, METOIUCT
IL.H. AxTsimoB, nipeniofgaBareib

[TporpaMma oGcyx/ieHa Ha 3acelaHu¥ LEHTPA JONOJHUTEIBHOTO, AOTIOJHUTEIBHOTO MPO()ECCHOHAIBHOTO 1
oHnaitH-o0pazoBanus "Ilyck" 05.03.2024



AHHOTANMA

B mpomecce m3yuenusi kypca «MamuHHOe oOydueHHWe B 3ajadax MPOAYKTOBOW pa3pabOTKM» CTYIEHTHI
MTO3HAKOMSTCSI C OCHOBHBIMH KOHIeNTusiMu 3aaun ML. Caymarenu pa3oepyT nuki moctaHoBkH ML-3a1aq u
MMO3HAKOMHUMCS C KOHIEMIMEH HCCIE0BATEIbCKOTO aHaldn3a JaHHBIX, PACCMOTPAT KIIACCHYECKHUE 3aJaqd
perieHns 3a7ad MAIIMHHOTO OOY4YeHHWS W Yy3HAIOT, KaK MPOCThIC MOJENTH IO3BOJISIOT Y3HAaBaTh HESBHEBIC
3aKOHOMEPHOCTH B JaHHBIX. Takxke OyayT pa3oOpaHbl IPOJIBUHYTHIC 3a8]Ia4d — paclo3HaBaHUE N300paKeHUI
Y aHAJIN3 TEKCTOB. B MpakTu4eckol 4acTH CTYACHTHI pa30epyT, Kak padOTal0T Takue CepBUCH Kak KnHomonck
u FindFace.

1. lean u 3apa4n

Henp AucoMnInHBI
- (opmupoBaHNe 3HAHUM, YMEHHH M HABBIKOB HCIOJIb30BAHUS MAIIMHHOTO OOydYeHHMs B 3ajadax
MPOLYKTOBOM pa3padOTKH.

3agaum AUCUMIIUHBI
- (hopmupoBaHHMe HaBbIKa OLEHMBaHUsA Oa3oBbie MeTonbl ML B paspabotke IT-mponykra ¢ mo3umuu
PYKOBOAMTEIS pa3paboOTKH;
- (hopmupoBaHMe 0a3bl I MPUHATHS PELICHUH 1O BBHIOOp yMEXAy KilaccHdecKuMHu Mmetonamu ML u
MPOABUHYTHIMU MeTonaMu ML;
- (opMHpOBaHHE HaBbIKa aHAJIM3a HEOOXOOUMOIO KOJMYECTBA JAHHBIX ISl OOy4deHHsS KOHKPETHOM
ML-mozenn.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 BeImonHseT OLEHKY YCIOBHM pa3BUTHUS MPOEKTa B
obnactu UKT

OIIK-2.2 Bmageer TteopeTruueckoii 0a30il ympaBiieHUs
WHHOBAITMOHHBIMU TIPOEKTaMHu U mporieccamu B cepe MKT

OIIK-2 CriocoOeH yuuTsIBaTh KOHKPETHBIE
YCIIOBHS BBITIOJIHSAEMBIX 3a/1a4 U pa3padarhiBaTh
WHHOBAIIMOHHBIC PELICHHUS IPU YIIPaBICHUH
npoektamu u nporeccamu B chpepe UKT

OIIK-2.3 Ymeer MIPUMEHSTh TEOPETUYECKUI
WHCTPYMEHTapui Ha TMpakTHKE B Xoue pa3pabOTKu
MHHOBAMOHHBIX [ T-pemenuit

OIIK-3.1 Bmaneer METOoJaMU CTPaTEeTrn4eCKOro
TUTAHUPOBAHMSI U MPOTHO3UPOBaHHS B MPO(dheCcCHOHATBHON
JIeATCIbHOCTH

OIIK-3 CriocobeH nprHUMATh pelIeHus,
OCYIIECTBIISTh CTPATErNUECKOE TNIAHUPOBAHNE
Y TIPOrHO3MPOBaHKE B MPO(HECCHOHATBHOM

OIIK-3.2 CamocTosiTensHO BBIOMpaeT W O0OCHOBBIBAET
BBHIOOD  COBPEMEHHBIX  METOAOB ¥  IPOTPAaMMHOTO
WHCTpyMEHTapus coopa, 00pabOTKH 1 aHAIHM3a JJAHHBIX

AESATEIbHOCTH C UCIIOJIb30BAHHEM COBPEMEHHBIX
METOJIOB ¥ ITPOTPAMMHOT0 HHCTPYMEHTAPHSI
cOopa, 00pabOTKH 1 aHAIH3a JJAHHBIX,

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHUTEIHHBIMHU
METOJaMHU pEIIEHHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

HUHTCJUICKTYAJIbHOTO O60py;[OBaHI/I$I 1 CUCTEM

HCKYCCTBEHHOTO MHTEJIIEKTa OIIK-3.4 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,

pa3BuBaTb W MHOPUMCHATL MATCMATUYCCKUC 3HAHUA JIA
peuiCHus HECTAHAAPTHBIX 3aAda4, B TOM YUCJIC B HOBOH WJIN
HE3HAKOMOH Cpeac U B MCIKAUCHUIIMHAPHOM KOHTCKCTC

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




— TeHACHUUH ucnonabs3oBanus ML B pazpabotke IT-ipoaykros;
— pasHUIy MeXTy 00ydeHHE C yUuTeNneM U 0e3;
— KJII0YeBble OMOIMOTEKN COBPEMEHHOIO MAITMHHOTO 00YUYCHHUS;
— perpeccurio, KilacCH(pHUKAINIO, KIIacTEepU3aIlnIo, aHcaMOnpoBanue (0a30B0);
— 9rtansl pa3BuTus ML, OCHOBHBIE HHCTPYMEHTHI U Oubnnorexku ML;
—  KEHCBl UCIONB30BaHUS 0O0pabOTKM BPEMEHHBIX DPAJOB 4Yepe3 MAapKOBCKHE IPOLECCHI MPHHATH
peLIeHMI.
YMETh!
— KaTeropu3upoBaTh METOAbI Ml U ONPENENATh CUTYaIK U3 3()(HEKTUBHOTO HCIOIb30BAHNS;
— (QopmynupoBars 3aa4u A5 ml-uccnenoBarenei;
— ompenensaTh 6a30BbIe METO/BI Ml, HEOOXOANMBIE HCIIONB30BAHUS B CBOUX MPOIYKTaX;
— U3BJIEKaTh U aHAJM3UPOBATh MHCANTHI U3 JAHHBIX C MCIIOJIb30BAHUEM MHCTPYMEHTAPHS MAIIUHHOTO
00y4eHust;
— BBIOMpATbh HHCTPYMEHTBI AJIsl IIOCTPOCHHS MOJIEJICH MAITMHHOTO O0yUYCHHS.
BJIaJICTh:
— HaBBIKaMH ITOATOTOBKH 3aaanus ais ML-uccienosarens.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MainHHOe o0yueHue: 6aza 3 19
2 Kitaccnuecknit ML 3 19
3 IIponsunyTHIE METOABI ML 3 20
4 IIpakTueckne metoas! ML 3 20
Hroro yacos 12 78
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 2 (Becennuit)
1. MammnaHOE 00yueHue: 6a3a

Uctopus ML. [locranoBka 3amaun ML. Huxier ML. Okpyxenne ML-pa3paborunka. bubnnoreku
g ML.

2. Kimaccuueckunit ML

Perpeccus. IloctanoBka 3aauu, perynspusanus, MeTpuku kadectBa. Knaccuduxarms. IToctanoBka
3aj71a4u, METPUKHU KadecTBa. Pemenne 3a1ad kiaccuukamum 4yepes 3a1ady perpeccuu. I pajueHTHbIH
cnyck. AHcaMmOnmupoBaHue Mojeneit: bagging, boosting, random forest. OOydenue 0e3 y4uTes.
Knacrepuzanus. PCA, tSNE, UMAP.

3. IlponBunyTtsie MeToasl ML




Knaccuueckue Heiiponuble cetu. Computer Vision: OCHOBHBIC THIBI 337a4, OCHOBHBIC METPHKH
Ka4ecTBa
NLP: pekyppeHTHBIE HEHPOCETH, MEXaHHW3M IaMsTH, MAIlIVHHBIA NepeBOoA. PexoMeHnarenbHbIe
CHCTEMBI.

4. Ilpaktuyeckue metoasl ML
Pexomennarensable cructeMbl. OOpab0TKa BPEMEHHBIX PSIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

3aHATHS TPOBOIATCS C IPUMEHEHUEM MYIBTUMEIUIHBIX TexHoiorui. [IpoBoxsTcs Ha miardopme
Skillfactory.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. MamHHOE 00y4eHue: HOBBIM UCKYCCTBEHHBIN HHTEINEKT [ Tekct]/D. Anmaiiaun, -M., W3a. rpynmna
"Touka", 2017

JomnonHutenbsHas auTeparypa
Pexomentyemast muteparypa A CaMOCTOSATENBHOTO U3yUEHUS

1. I1. dnax. MammHHOE 00y4enue. Hayka 1 MCKyCCTBO MOCTPOSHHS AJITOPUTMOB, KOTOPBIEC U3BIICKAIOT
3HaHus u3 nanabeix Machine Learning and Knowledge Discovery in Databases / Peter A. Flach; Tijl
Bie; Nello Cristianini. Springer Berlin Heidelberg. 2012

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. Kyx, /1. MamwunaHOE 00yueHue ¢ ucnons3oBanueM oudnuorexkn H20 / 1. Kyk ; nep. ¢ anri. A.B.
Orypriosa. - Mocksa : JIMK Ilpecc, 2018. - 250 c. - ISBN 978-5-97060-508-0. - TekcT : 35eKTpOHHBIH,
- URL: https://znanium.com/catalog/product/1028135 (nara obpamenus: 05.02.2022). — Pexxum
JOCTyTIa: IO TOJTIHCKE.

2. Kano, 1. MammHaHOe 00y4eHue Juisi OM3Heca 1 MapKeTHHTA : IPAKTHIECKOe py- KOBOACTBO / U,
Karos. - Cankr-IletepOypr : [Tutep, 2019. - 512 c. - (Cepus «IT mist 6uznecay). - ISBN
978-5-4461-0926-5. - Tekct : anexTponHsir. - URL: https://znanium.com/catalog/product/1783938
(mara obpamenus: 05.02.2022). — PexxuM gocTyma: 1Mo MmojImucKe.

3. bynnaues, C.K. OcHoBbl nporpamMMupoBanust Ha si3bike Python : yueOHoe nocobue / C.K. BynHaues,
H.JO. Boknar ; MununcrepcTBo 00pazoBanus u Hayku Poccurickor @enepanuu, YpalbCkuud’
¢denepanbHbid yHUBEpcUuTeT UM. iepBoro Ilpesunenra Poccun b. H. Enpiiuna. — ExarepunOypr :
UznarenbetBo Ypanbsckoro yauBepcutera, 2014. — 92 c. : tabum., wi. — Pexxum nocTyna: mo mojimicke. —
URL.: http://biblioclub.ru/index.php?page=book&id=275962 — bubnuorp. B ka. — [ISBN
978-5-7996-1198-9. — TekcT : ANMeKTPOHHBIN

4. Boposrmnos K.B. MammunHoe o0yuenue [llkona Ananmza nanusix SAanexc. MOTU. HanpoHambHBIT
OTKpBITHIA yHUBepcuteT MHTYHNT, 2015 — Pexum noctyma: cBOOO HBIN —
URL:https://www.intuit.ru/studies/courses/13844/1241/info

Caur https://www.bigdataschool.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Jnst wacty 3ansitud motpedyercs Zoom. Google Drive muis gocrtymna k MarepuaiaM Kypca. Heobxomumo
HaJIMYME BO BpeMs 3aHATHH CMapT(POHOB/HOYTOYKOB ISl Y4aCTHs B HHTEPAKTHBHBIX YIIPAKHEHUSX.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroi CTOPOHBI, JOJIKEH HAYUYUThCS] IPUMEHATh TEOPETUUCCKUE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHUs AUCIUILINHBI,
YMETh PUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

VYenenHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 10 AUCLUILINHE,
— BeJICHHsI KOHCIIEKTA 3aHITHU,

— HanpspKEHHON CaMOCTOSATENILHOW PaOOTHI CTY/ICHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUW TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXKUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno ILO6I/ITLCH IIOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHMYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: busnec-ungpopmaruka
npopuiIb NOArOTOBKHU: Ynpasnenue TUPPOBHIM IPOTYKTOM

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

O.A. KynsrenuHa, cTapiuii METOAUCT
B.C. AKynpIuH, METOIUCT
IL.H. AxTsimoB, nipeniofgaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocoOeH yuuThIBaTh KOHKPETHBIE
YCIIOBHS BBITIOJIHSAEMBIX 3a/1a4 U pa3padareiBaTh
WHHOBAIIMOHHBIC PELICHHUS IPU YIIPaBICHUH

OIIK-2.1 BeImonHseT OLIEHKY YCIOBHH pa3BUTHUS MPOEKTa B
obnactu UKT

OIIK-2.2 Bmageer Tteoperudeckoii 0a30il  ympaBiieHUs
WHHOBAIMOHHBIMU TIPOEKTaMHu U mporieccamu B cepe MKT

npoexTami 1 mporeccamu B chepe UKT OIIK-2.3 VvMeeT MIPUMEHSTh TEOPETUYECKUI
WHCTPYMEHTapWii Ha TPakKTHKE B Xome pa3paboTku
MHHOBAaLMOHHBIX [ T-pemienuit
OIIK-3.1 Bmaneer METOodaMU CTPaTErn4eCcKOro

OIIK-3 CriocobeH nprHUMATh pelIeHus,
OCYIIECTBIISTh CTPATErNUECKOE TNIAHUPOBAHNE
Y TIPOrHO3MPOBaHKE B MPO(HECCHOHATIBHOM
AESATEIbHOCTH C UCTIOJIb30BaHHEM COBPEMEHHBIX
METOJIOB ¥ ITPOTPAMMHOT0 HHCTPYMEHTAPHSI
cOopa, 00pabOTKH 1 aHAIH3a JJAHHBIX,
MHTEJUICKTYaJIbHOTO 000PY/IOBAHUS H CHCTEM
MCKYCCTBEHHOTO MHTEJICKTa

IUITAHUPOBAaHMUSA M TPOTHO3MPOBAaHMSA B IpodeccHoHaTbHON
NEATENBHOCTH

OIIK-3.2 CamocTosiTensHO BBIOMpaeT W OO0OCHOBBIBAET
BBHIOOD  COBPEMEHHBIX  METOAOB ¥  IPOTPAMMHOTO
WHCTpyMEHTapus coopa, 00pabOTKH 1 aHAIHM3a JAHHBIX

OIIK-3.3 BiameeT aHaIUTHYECKMMHM M BBIYHUCIMTEIHHBIMHU
METOJaMHU pEIIEHHUs, 3aJad, MOHMMAaeT M YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-3.4 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHUECKUE 3HAHHSA JUIS
pelIeHHs] HeCTaHAaPTHBIX 33j1a4, B TOM YHCIIE B HOBOM WIIN
HE3HAKOMOM CpeJie ¥ B MEKINUCIIMIUIMHAPHOM KOHTEKCTE

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3Yy4YCHHUA JUCHUIIIAHBI «MamuHHOE O6y‘ICHI/I€ B 3aaadyax HpO,E[YKTOBOﬁ pa3pa60TKH>>

00yJaroIuiics JOKeH:

3HATb:

peLIeHMI.
yMeTh:

o0y4eHust;

TEeHACHUUH ucnonb3oBanus ML B pazpabotke I T-niponykros;
pasHUIly MeXTy 00ydeHHE C yUUTeIeM U 0e3;
KITI04EBbIe OMONMOTEKH COBPEMEHHOTO MAILIMHHOTO O0Y4YEHUS;
perpeccuro, knaccuuKkaiuio, KiracTepusaluio, ancaMonupoanue (0a30Bo);
sTansl pa3BuTusi ML, ocHOBHbBIE HHCTPYMEHTHI U OnbanoTexu ML;
KeHChl MCIOIb30BaHUs OOPaOOTKH BPEMEHHBIX PSIOB Y€pe3 MapKOBCKHE IPOLECCHl MPUHATHA

KaTeropu3upoBaTh METOAbI Ml U ONPENEATh CUTYaluy U3 3((HEKTUBHOTO UCIOIb30BAHNUS;
(dhopmynupoBarh 3aga4u Juis ml-uccienoBarenei;

orpeaessaTs 6a30Bble METOIBI M, HEOOXOIMMBbIE UCTIONB30BAHMS B CBOMX MPOAYKTAX;

W3BJIEKaTh U aHAJTU3UPOBATh WHCANTHI U3 JaHHBIX C MCIIOJIB30BAHNEM MHCTPYMEHTAPHS MAITMHHOTO

- BBI6I/IpaTB HUHCTPYMCHTBI JI1 TOCTPOCHUS MOILCJIGﬁ MAaIIruHHOIO O6yLIGHI/I$I.

BJIaJd€Th:

— HaBBbIKaMHM IIOATOTOBKH 3aJaHMA I ML—I/ICCJ’IGILOB&TGJ'IH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKH K TeKylIeMY KOHTPOJII0

Bo Bpems Tekymiero KOHTPOJS CTYIACHT
miargdopme.

[Iprmepbr BOPOCOB:

OpoxoauT TCCTUPOBAHUA C aBTOMAaTUYECKOU HpOBepKOﬁ Ha

Bomnpoc 1. Kakast u3 nepe4rcieHHbIX TEXHHK SIBIISICTCS METOAOM 00yUeHUs 0e3 yuuTens?

A. Jloructudeckasi perpeccus
B. I'paauenTHbIN OycTUHT



C. Knacrepuzarus
D. PexyppeHTHbIE HEHPOHHBIE CETH
E. Mamuasl onopHbIX BeKTOpoB (SVM)

Bompoc 2. Kakoif n3 ciiefyrommx MeToA0B He SBISETCS MPOIBUHYTHIM METOIOM MAIIMHHOTO 00y4YeHUs
(ML)?

A. I'myOGokne HEHpOHHBIE CETH

B. Pemiaronue nepeBbst

C. Merozap! anHcaMOnUpoBaHus, TaKue Kak ciaydaitnbiii Jec (Random Forest)

D. I'panuentHslil OycTHHT

E. Mexanusmbl BHUMaHus B NLP

Bonpoc 3. Kakast 6ubnmnoreka He ucnons3yercs ajs pazpadborku ML-monenei?
A. TensorFlow

B. PyTorch

C. Scikit-learn

D. Pandas

E. Microsoft Excel

Bompoc 4. Uro W3 mNEepeYHCICHHOTO HE OTHOCUTCA K JTamaM pa3pabOTKHM MOIETH MAIInHHOTO
oOydeHus?

A. CO0p naHHBIX

B. IloaroroBka naHHBIX

C. Obyuenne Moaenu

D. IIpoekTupoBaHue MoIb30BaTENbCKOTO HHTEpdEiica
E. Ouenka monenu

Bomnpoc 5. Kakoit meton onienku 3anad ML sBnsieTcst 3pQeKTUBHBIM 7Sl OTIPE/ICIICHUS] IPUOPUTETOB B
pa3paboTke npoaykra?

A. PerpeccroHHBIN aHAIU3

B. AHanu3 BpeMEHHBIX pAIOB

C. PexomeHaTenbHbIE CUCTEMBI

D. Ilpunuumn paboTsl ¢ ectecTBeHHBIM s13bIKOM (NLP)

E. Knacrepuzanus

Bo BpeMsA 3aHATHH MOTYT IpOXOAUTH UHTCPAKTHUBHBIC O6cy)K,Z[eHI/I$I B HaTax Kypca.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Mpumepsl 3agannu 1ist udhepeHIUPOBAHHOTO 3a4eTa:

1. Moxer 1 B MeToJie Onmmkaimx cocezieid mpu X = 2 MONMYYUTHCS JIYUITHA pe3ysbTar, 4eM npu X =
1? OTka3sl OT KIaccu(UKAUN TOKE CUATATH OIIMOKAMH.

2. TlokaxuTe, 4YTO C POCTOM PAa3MEPHOCTH MPOCTPAHCTBA TMPHU3HAKOB IPH PABHOMEPHOM
pacnpenenennn Touek B Kyoe [0; 1] BepositHocTh monacth B Ky0 [0; 0, 99] crpemurcs k Hym0. 31O
OIlHa M3 WUIIOCTpalil mpoxsatusi pasmepHocreil (dimension curse). [lompoOyiite npuaymars wim
HAWTH elle KaKylo-HUOyIb WUTIOCTPALMIO K 3TOMY SBJICHHUIO M KPaTKO M3JIOKUTh. B uem mo-Bamemy
CYTh MPOKJIATHUS PA3MEPHOCTH U KaKOE€ 3TO UMEET 3HAYCHHUE JUIs 3a/1a4 MAITMHHOTO 00y4YeHUs?

3. IlokaxxuTe acCHUMITOTHYECKYIO SKBHBAJCHTHOCTb DHTPONUIHOrO M CTaTUCTHYECKOTO KPHUTEPHEB
WH(POPMATUBHOCTH.

4. Kakasi crparerus NOBEICHHS B JIMCTHSX PEIIAIOLIETO JAepeBa NPUBOIUT K MEHBILEH BEPOSTHOCTH
OIIMOKM: OTBe4YaTh TOT KJIACC, KOTOPBIM NpeoOnamaer B JMCTE, WIM OTBEYaTh CIy4allHO C TeM e
pacnpeneseHueM KI1accoB, YTO U B JIUCTE?

5.Ilokaxkute, 4TO peryiaspu3aTop B 3a1a4e JMHEHHON KiacCU(PUKALUU UMEET BEPOATHOCTHBIM CMBICIT
anpUOPHOTO pacmpeneeHus napameTpoB Moneneid. Kakue pacnpenenenus 3aamr 1-perynspuzarop u
2-perynsipuzatop?



Kpurepun onennBanus
Onenka ommuyHO (10 OGamnmoB) - BBICTABISICTCSl  CTYAGHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHUH.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pEeLIeHNH, C HEKOTOPBIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IMOJy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWHW, JONycKarollemMy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHSATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHblli  3a4eT MPOBOJAUTCS B (QopMaTe BBINOJHEHHUS WTOTOBOTO 3ajaHus. Ha
BBITIOJTHEHUE OTBOIUTCS He Ooiee 60 MUHYT.



