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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuuruinabl (Moayisi) «Machine Learning (MammnHOe 00ydeHue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKycCTBEHHBIH MHTEIUIEKT, YTBEPXKAECHHBIH NPHUKA30M
MunuctepcTBa Hayku U Bbicuiero oopazosanus Poccuiickoit ®denepaunn Ne 807 ot 23.08.2017
roja.

Wzyuenne mucuuruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CTYAECHTaM HayuduTbCs pa3pabaTbiBaTh MOJEIH, CIIOCOOHBIE aHAIU3UPOBaTh OOJBIINE OOBEMBI
JAHHBIX U JeaTh MpeACKa3aHus, YTO HaXOIUT IPUMEHEHHE B Pa3JINYHbIX OTpaciiax. Kpome Toro,
3HaHUE METO/I0B MALIMHHOI0 00yUYEeHMsI CIIOCOOCTBYET aBTOMATH3ALMH IPOLIECCOB U YIYUIIEHUIO
IIPUHATUSA PELICHUM.

MecTo TMCHUIIJIMHBI (MOIYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimmas muciurinHa (MO1yJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
VcKyCCTBEHHBIN MHTEIUIEKT U BXOJUT B 00s13aTeIbHYIO YacTh bioka 1.

Jucnunnmza (Moaynb) u3ydaerca Ha 1 wimm 2 xkypee B 1, 3 mnu 5 cemectpe Ha BBIOOD,
JOCTYITHA K W3YYCHHWIO TIOCJIC YCIICIIHOTO OCBOCHHS IUCHUIUIMHBI (MOmyisi): «BBemeHwe B
CTaTUCTUKY» WK «VICKYCCTBEHHBIN MHTEIUICKT.

Leap u3yyeHHsi TUCHUILUIMHBI (MOAYJSA): 3aKitoyaeTcss B (popMHpOBaHUE y CTYIIEHTOB
TEOPETUYECKUX 3HAHUH M MPAKTUYECKUX HABBIKOB TI0 OCHOBAM MAIIMHHOTO 00OYyUEHUS, OBJIa/ICHHE
CTyJCHTaMH HWHCTPYMEHTapueM, MOJEISIMU U METOAaMHM MAIIMHHOTO OOYYEeHHs, a TaKkKe
npuoOpeTeHne HaBBIKOB HcclenoBaTenst gaHHbIX  (data  scientist) wu  pazpaboTymka
MaTEeMaTUYECKUX MOJENEH, METOAO0B U AJITOPUTMOB aHAIN3a JAHHBIX.

3agaum u3y4yeHus TUCHUILIMHBI (MOILYJIs):

— OCBOEHHME OCHOB T€OPUHU U AJITOPUTMOB MALTMHHOTO 00Yy4EHHS;
— pa3BUTHE YMEHHUM pabOThI C TaHHBIMU U ITOCTPOCHUS MOJIETIEN;
— (opmMupoBaHUE HABBIKOB MPOTPAMMUPOBAHUS U KPUTUIECKOTO MBIIIJICHHSL.

B pesyabTare 0CBOCHUSI AUCHMILIMHBI (MOYJIs1) 00Y4YAIOLIUIACS JOJIAKEH:

3Hamy:

— OCHOBBI TEOPHH MAIIMHHOTO OOYYEeHHMs: KIIFOUEBBIX MOHATUN U TEPMUHOB (HampuMmep,
oOyuyaromiasi ¥ TecToBasi BEIOOPKH, epeo0yyeHue, peryispu3ains);

— pa3IuYHbIe THUIBl MAaIIMHHOTO oOyueHus (oOyueHue c yuurtenem, oOydeHue Oe3
yuuTens, 00ydeHue ¢ IOJKPENICHUEM);

— QIrOpUTMBl M MOJENW: 3HAHUE OCHOBHBIX aJTOPUTMOB MAIMHHOTO OOYYEeHHS
(TMHEHBIC MOJIETIH, IEPEBbsS PEIICHUH, aHCaMOIu MoJieJIel, HEMPOHHBIE CETH U JIP.), TPUHITUIIOB
paboThI ATOPUTMOB M UX TPUMEHUMOCTHU K PA3IMYHBIM TUIIAM JTaHHBIX;

— METOAbI OLIEHKU MOJEIEN: N3y4eHHE METOA0B OLIEHKH IPOU3BOAUTEIBLHOCTH MOJENIEH
(Tounocth, monHota, F-mepa, ROC-AUC wu nap.). 3HaHWe NPUHIMUIOB KpOCC-BaUIAlMK U
HaCTPOEK TUIEePIIapaMEeTPOB;

— WHCTPYMEHTHI U OMOJIMOTEKH: O3HAKOMJICHHE C TMOMYJISPHBIMU OUOIHOTEKAMU IS
MarmuHHOTO 00yueHus (Hampumep, Scikit-Learn, TensorFlow, Keras, PyTorch). 3nanue ocHoB
paboThI C sA3bIKOM TporpamMmupoBanust Python u ero 6mbmmorexkamu 111 pabOTHI C JTAaHHBIMU
(NumPy, Pandas, Matplotlib).

ymemp:

— cobuparp, OUMINATH U TPeT00padaThIBATh JaHHBIC JIJI1 MAITUHHOTO OOYYCHHS,

— BU3YaJIM3UPOBATh JIaHHBIE VI BBISBJICHHS 3aKOHOMEPHOCTEH M aHOMAJIHIA;

— BBIOMPATH U MPUMEHSATH MOAXOAAIINE ATITOPUTMBI MATUHHOTO OOYUEHUS ISl peIICHUS
KOHKPETHBIX 3a/1a4;
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— HaCTpauBaTh FUIEPIapaMeTPbl MOJEICH U IPOBOJUTD UX OLIEHKY;

— HUHTCPHOPETUPOBATE PE3YJIbTAThI pa6OTBI MOHCHGﬁ N Aacjatb BBIBOABI Ha OCHOBE
IIOJIY4YCHHBIX NAaHHBIX,

— BBIABJIATH U YCTPAHATh MPOOJIEMBI, TAKHE KaK MepeodydeHrne 1 Hegoo0yueHHe.
671a0emb HAGLIKAMU:

— TporpaMMHpOBaHHMs Ha s3bIke Python u paboTel ¢ OnbaroTekamu 1715 aHAIN3a JAHHBIX
¥ MalIMHHOTO 00y4eHUs,

— KPUTHYECKH AaHAIM3HPOBATH PE3YNbTaThl M OOOCHOBBIBATH BHIOOp AITOPUTMOB H
METO/IOB, UCIIOIb3YEMBIX B IIPOCKTE;

— camMo00pa30BaHus (CICIUTh 32 HOBBIMH HCCIICJOBAHUSMH U TCHICHIUSAMHU B 00JIACTH
MaIIMHHOTO O0yUeHUs).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-4.

CnocoOeH HaXOIHTh,
aHAIN3UPOBATH,

PEaTM30BLIBATE IIPOIPAMMHO U
HCIIONIb30BaTh Ha MPAKTHUKE
MaTeMaTH4YEeCKHE allTOPUTMEI, B
TOM YHCJIe C TPUMEHCHUEM
COBPEMCHHBIX BBIYHUCIIUTCIIBHBIX
CUCTEM

OIIK-4.1.

3HaeT 0a30BBIC OCHOBBI
COBPEMEHHOTO MaTEMaTHYECKOTO
arnmapara, CBSI3aHHOTO C
MPOEKTUPOBAHUEM, Pa3padOTKOMH,
peanuzaiyen 1 OleHKOM KauecTBa
MPOTPaMMHBIX TPOTYKTOB U
IMPpOrpaMMHBIX KOMITJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKOHN ICATEINHHOCTH.

OIIK-4.2.

‘YMeeT UCIosIb30BaTh 3TOT
MaTEeMaTUYECKHUN ammapar B
npohecCHoHaTbHON
JIESATEIBHOCTH.

OIIK-4.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUSI COBPEMEHHOTO
MaTeMaTU4YecKoro 3 ammapara,
CBSI3aHHOTO C ITPOEKTUPOBAaHUEM,
pa3paboTKoOl, peanu3anuei u
OIIEHKOW Ka4ecTBa MPOrPaMMHBIX
MPOJYKTOB M MPOTPAMMHBIX
KOMIIJIEKCOB B Pa3TUIHBIX
00J1aCTSIX YeI0BEYSCKON
JIeSTEIIEHOCTH.

OIIK-6.

Crioco0eH pa3padaTsiBaTh
ANTOPUTMBI M KOMIIBIOTEPHBIC
HPOTPaMMBI, IPUTOIHBIE JUIS
NPaKTHYECKOTO IPUMEHEHHUS

OIIK-6.1.

3HaeT anropuTMbl pa3padoTKH,
KOMIIBIOTCPHBIC IIPOTpaMMBI, a
TaK)Ke alIrOPUTMBI
BBIYUCIIUTEIbHON MaTEMaTUKH B
00J1aCTH UCKYCCTBEHHOTO
HWHTCJIJICKTa

OIIK-6.2.

YmMeet pa3zpabaTsiBaTh
MaTeMaTHYEeCKHe MPOrpaMMHBIC
IMPOAYKTBI 1 KOMIIJICKCEI C
WCIIOJIb30BaHHEM COBPEMEHHBIX
TEXHOJIOTHIA MPOrPaMMHUPOBAHHS
B 00J1aCTH UCKYCCTBEHHOTO
MHTEIJICKTA

OIIK-6.3.

Nwmeet mpakTUyecKuid OMbIT
pa3pabOTKH HHTEILIEKTYaTbHBIX
HHGOPMAITUOHHBIX CHCTEM JIJIS
BU3YyaJIM3alMU PE3YJIbTATOB
HCCIEN0BaHUI B 00J1aCTH
HMCKYCCTBEHHOT'O MHTEJICKTA

IK-3

CrniocoGeH MPUMEHSTh METOIbI
MaTeMaTH4YeCKOT0 1
ANTOPUTMHUYECKOTO
MOZEIUPOBAHUS IS PELICHHS
KaK TEOPETUYECKUX, TaK U
NPaKTHYECKUX 33124 B PaMKax

IK-3.1.

3HaeT OCHOBHBIE METO/IBI
MaTEMATUYECKOI0 U
aJIrOPUTMHUYECKOTO
MOJICTMPOBAHMS, a TAKIKE UX
MPUMEHEHHUE JIJIS PEIICHUS
TEOPETUYCCKHUX M MPUKJIATHBIX
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JCATCIIBHOCTHU

pohecCHOHANTBHOMN

3a1a4

[1K-3.2.

VYMeeT IpUMeHSITh METOIBI
MAaTEeMAaTUYECKOIO U
ANTOPUTMHUYECKOTO
MOJIEITUPOBAHMS ISl aHAIN3a K
peleHns pa3INdHBIX 33134 B
0071aCTH MAaTEMATHUKU U
KOMITBIOTEPHBIX HAYK

I1K-3.3.

Hmeet OMBIT HCTIOTH30BaAHUS
METO/I0B MATEMATHIECKOTO U
aJIrOPUTMHUYECKOTO
MOJICIIUPOBAHUS TIPU PEIICHUN
TEOPETUIECKUX U TPUKIIATHBIX
3a7a4 B Mpo(heCCHOHATBHOM
JICSATSIIBHOCTH
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3. Temaruueckuii njiax

Nerr/ HanMeHOBAH e TpynoeMKocThb, aKajeMHUYecKUe Yachl TKY
n pas/iesia AMCHHILITHHbBI Outasn gopma (Texyumii
(Momyust) Kontakrnan padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KoHTpoin Hasi pabora yCIeBaeMoCTH)
1 BBeaenune B MalIMHHOE 13 13 20 JlomarrHee 3a1anue
o0y4eHue, MOCTAaHOBKA KomnoxBuym
3aj1a4
2 Mogenu oOydeHus Ha 13 13 20 Jomainee 3aganue
pa3MeueHHBIX JIAHHBIX [IpoekT
3 KouTposb kauecTBa u 13 13 20 JomaliHee 3a1aHue
CJIOKHOCTH aJITOPUTMOB Tect
CopeBHOBaHHUE
4 OOyuenune Ha 13 13 20 JlomamHee 3amaHue
HEpa3MEUYCHHBIX Tect
JAHHBIX U TIOJrOTOBKA
JTAHHBIX
IK3amen 6
Hmozo: 52 52 6 80
O6vem oucyuniunst (Mooy/s) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. Copepxxanue TMCHUILIHHBI (MOTYJIA)
Nen/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJINHBI (MOYJIs1)
1 Beenenue B MmamuHHOe | [TocTaHOBKA OCHOBHBIX 33714 MAIIIMHHOTO O0YUCHHSI
o0y4eHue, MOCTAaHOBKA 3a/1a4
2 Mopenu o0OyueHust Ha | Merpuueckue anroputmsl. JInHelHas perpeccusi. JIunelinele Mozaenu

Pa3MCUCHHBIX JaHHBIX

knaccupukanuy. Pemaromue gepeBbs.  AHcaMOIH

Cayuaiinble sieca. I'pagieHTHbI OyCTHHT

aIrOPUTMOB.

3 KoHTpoJib kauecTBa U CI0KHOCTh | KoHTposib  KadecTBa ©  BeIOOp Mojenu. DyHKIMH OMIKMOKH U

aJIrOPUTMOB ¢yHkMoHaNEl KadecTBa. CIOXHOCTH alTOPUTMOB, CMEIICHHE H
pa3bpoc

4 OOyuenne Ha HepasmeueHHbIX | Knmactepuszanusa. Otoop npusnakoB. ['eHepaius mpusHakoB. McKyccTBO

JaHHBIX M ITIOATOTOBKA JAaHHBIX

BU3YyAJIM3alluH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTEeT  pacnojaraeT IOJHBIM  HAOOpPOM  JIMLEH3MOHHOTO M CBOOOAHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. bpunk, X. MammaHoe o0yueHue : npaktudeckoe pykooactso / X. bpunk, /. Puuapac,
M. ®eBepond. - Cankr-llerepOypr : Ilurep, 2018. - 336 c. - (Cepus «bubmmoreka
nporpammuctay). - ISBN 978-5-496-02989-6. - Tekcr : osaekrponnwii. - URL:
https://znanium.com/catalog/product/1766396.

2. Jlakmmanan, B. Mamunnoe oGyuyenue. [larTepHbl MpOeKTUPOBaHUS : MPAKTUUYECKOE
nocobue / B. Jlakmmanan, C. Poduncon, M. MynH. - Cankt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : oanekrtponHemi. - URL:
https://znanium.ru/catalog/product/2140204.

3. Koanpo, JI. [TocTpoenue cuctem MalmmHHOTO 00y4eHus Ha s3bike Python : mpakTuueckoe
pykoBojctBo / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CiuakuHA. - 3-¢ u31. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHsii. - URL:
https://znanium.ru/catalog/product/2102618.

4. I'puropneB, A. MamunHoe obydenue. [TopTdonno peanbHBIX MPOSKTOB : MPAKTUYECKOE
pykoBoJcTBO / A. I'puropses. - Cankr-IlerepOypr : ITutep, 2023. - 496 c. - (Cepus «bubnuorexa
nporpammucta»). - ISBN 978-5-4461-1978-3. - Tekcr : onektpoHssii. - URL:
https://znanium.com/catalog/product/2123375.

Jlononnumenvnas numepamypa:

1. IdesixonoB, A.I'. Mammnanoe oOydenne u aHanu3 naHHbix / A.I'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

2. [lnaronos, A. B. MammuHOe 00y4eHue : yaeOHoe ocooue st By3oB / A. B. [TnaroHos.
— 2-e u3a1. — Mocksa : M3narensctBo FOpaiit, 2025. — 89 c¢. — (Bbsiciiee obpa3oBanue). —
ISBN 978-5-534-20732-3. — Texkcrt : snexTpoHHbI // OOpa3oBarenbHas matdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558662.

3. BBenenue B cTaTrcTHYECKOEe 00yUeHHe ¢ mpuMepaMu Ha si3bike R / Jxeiime I [u mp.].
— 2-e u3n., uctnp. — Mocksa : IMK Ilpecc, 2018. — 455 c. : un. — bubnuorp. : c. 450—455.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLIEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4dHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPelyCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomMerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO ~ THUIMA, 3aHATHH CEMHHApCKOro (NMPaKkTUYEeCKOTro) THWIA, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIUH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAaIlH, a TaKKe
MIOMEIICHUS I CAMOCTOSTEIBHOM paOOThl U MMOMEIICHUS Il XpaHSHHUS U MPO(YUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro odopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
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https://znanium.com/catalog/product/1766396
https://znanium.ru/catalog/product/2140204
https://znanium.ru/catalog/product/2102618
https://znanium.com/catalog/product/2123375
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md
https://urait.ru/bcode/558662

MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucUUIUIMHBL (MOAYIA) o0eceunBaeTcs B y4eOHbIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  CpEly
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacmpocTpansieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe
BpaysepsI:
Slapexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpOCTPaHIEMOe
Google Chrome 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe obecneyeHne Uisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:
Toggle app | sapyGesxuoe | cBOGOHO pacIpocTpaHseMoe
CucTeMBbl YHPaBJIeHHsI POEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe
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Cucrtembl ynpapjeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe

Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapyGesxuoe | nuuensnonnoe
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE

crcTeMa

Cpe/icTBa AHTHBMPYCHO# 3aLUTHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacCIpOCTpaHsIEMOe
Anaconda 3apyOexKHOE CBOOOHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOexHoe CcBOOOIHO pacIpoCcTpaHsieMoe

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzyuenus nucruruinnsl (Moayist) «Machine Learning (MamuHHOE 00y4ueHHE)»
B paMKax TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH HCITOJIb3YIOTCS TaKUE BUJBI YIEOHOH paboTHhI, KaKk
JeKIMs, CEMUHApbl M JOMAlIHWE 3aJaHusl, TECThl, MPOEKT, a TaKXKe pa3jIHuHble BUIbI
CaMOCTOSITENIbHOW paboThl 00ydaromuXxcst 1O 3aJaHHI0 TIPETOAaBaTelNs, HaNpaBJICHHbIC Ha

pa3BUTHC HaBBIKOB HpO(I)CCCHOHaHBHOﬁ JICKCHUKHU, 3aKpCIUICHUC MPAKTUYICCKUX
HpO(i)CCCI/IOHaJ'IBHI)IX KOMHGTGHHHﬁ, MOOIIPCHNUEC HHUITUATUB.
ﬂeKL;M}Z - CUCTCMATUYCCKOC, IOoCICa0BAaTCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC

npernoiaBaTeseM yaeOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAyeTCsi BECTH KOHCHEKT JIEKLHUH: KpPaTKO M CXeMaTHYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, ¥ TOTBITATECS HAWNTH OTBETHI B PEKOMEHIOBaHHOU nuTeparype. Ecim
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTYAE€HTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENs ¥ YYACTHE B IUCKYCCHHU.

Jlis yCcHemHoro y4acTsi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTBCS C
TeMON OOCYXXAEHUs, IPOYNUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIATh W BOBJIEKATHCSI B TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHS U apTyMEHTHUPYS HX.
[Ipu oTBeTax Ha BONPOCHI MPENONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OTMPAsiCh HAa U3y4YEHHBII MaTepHrai. Takke IMoJIe3HO MOIEPKUBATH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYKACHUE U PACUIUPUTH CBOM 3HAHUSI.
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CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT APYr C JAPYroM Uil AOCTH)KEHMs OINPEACIEHHOW IIeNIM, NEMOHCTPHUPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B npouecce noaroToBKU K COPEBHOBAHUIO ONMPANTECH HA CIIENYIOIINE PEKOMEH IALIUU!

1. Ilonnmanue 3aJa4M: BHHUMATEIbHO M3YYUTE YCIOBUS COPEBHOBAHUA M YETKO
OTpeNieNIUTe 3aaady, KOTOPYI0 HEOOXOIUMO pemunTh. YOeauTech, 4TO Bbl IMMOHHUMAETE, KaKue
METPUKH OyIyT UCIIOJIB30BATHCA ISl OLIEHKU BalllMX PE3yIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECh C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJIU3 JaHHBIX, BBISIBUTE IIPOMYIIEHHbIE 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOTYT MOBJIMITH HA MOJIETb.

3. BbiOop aaropuTMoB: HCCIEIyiTe pa3jMyYHble alrOPUTMbl MAIIMHHOTO OOyuYeHus,
NOIXOAAIINE U Bamiel 3agadn. HauyHWTe ¢ MpOCTHIX MOJENel, 3aTeM mnepexoauTe K Oosee
CJIOKHBIM, €CITU 3TO HEOOXOIUMO.

4. O0yuyeHHne W BaJMJAUMA: pa3feiuTe AaHHbIE HA OOy4alollyl0 U TECTOBYIO BBIOOPKHU.
Hcnone3yiiTe Kpocc-BaIUIAIUIO AJIsl OLIEHKH KauecTBa MOJIENH U N30ekaHus epeo0yyeHHsl.

5. OnTuMHM3anMs runepnapaMeTpoB: DKCIIEPUMEHTUPYNUTE C HACTPOWKAMH aJIrOpPUTMOB,
JUTSL HAXOKJICHHSI ONTUMAIIBHBIX THIIEPIIapaMeTPOB.

6. JlokymMeHTAUusl ¥ Mpe3eHTANMSA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ysbTaTax U
BbIBOJIaX. [10ArOTOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO TPE3CHTALMIO 7151 PUHAIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: II0CJI€ IIOJYy4YEHHUS pe3yJlbTaTOB COPEBHOBAHMUS
MpOaHANTU3UPYHTE OIIMOKM M HEAOCTaTKM Bamied wmojenu. Vcmonb3yldTe 3TOT ONBIT s
yJIy4llIEHUS] CBOMX HaBBIKOB B OyyllieM

IIpoexm — uccnenoBaTenbcKas padoTa 1o Kypcy U Ipe3eHTalMs pe3yIbTaToB.

Jlnsg ycnemHol NOArOoTOBKM K IPOEKTY: YETKO ONPENEeNIUTE LEAM M 33Jayd IpPOeKTa,
pacripesieluTe posid U OOS3aHHOCTH MEXIY YYaCTHMKaMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KayKJ0M 4acTH paboThl. PerynspHo npoBoanuTe BCTpeUH AJis OOCY X AEHMs Tporpecca
Y PELIEHHS BO3HUKAIOIIUX BOIIPOCOB.

Tecm — ocobas dopma mpoBepku 3HaHUUA. [IpOBOAUTCS TMOCIE OCBOEHHUS OJHON WU
HECKOJIBKUX TEM M CBHUJIETENBCTBYET O KaueCcTBE IMOHMMAHUS OCHOBHBIX IOHATHI H3ydyaemoro
Marepuaia. TecTOBbIE 3aJaHMsl COCTABICHBI K KIFOYEBBIM TIOHSTHSIM, OCHOBHBIM pa3JieiaMm,
Ba)XHBIM TEPMUHOJIOTHUECKUM KaTETOPUSM U3y4aeMOU TUCIUTUIMHBI (MOIYIIS).

Jlsist IOATOTOBKM K TECTy HEOOXOAMMO 3HATh TEPMUHOJIOTHUYECKHIA anmapar JUCIUILTIHBI
(MOmyJIsT), TOHUMATh CMBICT HAYYHBIX KATETOPUI U YMETh UX HCIOIb30BaTh B MPO(ecCrOHAIBHOM
JeKcuke. BraneHue MOHSATHHHBIM ammapaToM, BKIIOUYEHHBIM B TECTOBBIC 3aJlaHHsI, MO3BOJISET
mpernojaBaTeNto  ObICTPO  MPOBEPUTH  YpPOBEHb  MOHHMAHMS ~ CTYACHTaMH  BaXKHBIX
METO/I0JIOTUYECKUX KAaTETOPHil.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJIHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb MEperpy3kd W Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvnas paboma — paboTa CTyIEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
W3YYEHUE OT/IEIbHBIX TEM U BOMPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B mportiecce camocToATenbHON pabOThI CTYJAECHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMy MPU MUHUMAIBHOM yYacTHH MpernoiaBaress. 3aaun CTy/IeHTa BKIIIOYAIOT paboTy
C KOHCITeKTaMu JIKITH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
" TC3UCOB OTBCTOB, U3YUCHUC NOIMOJHUTCIBbHBIX TCM, BBIIIOJHCHUC y‘-Ie6HO-I/ICCJIeI[0BaTCJIBCKI/IX
3aJlaHUM U IPYyTroe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs MO JUCHHUILUIUHE (MOIYJII0)

Kputepun nmosryyeHusi ypoBHA M OLEHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunaune (moay.aw) «Machine Learning (MamunHoe o0yueHue)»
OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIIECTBIISACTCS B BUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.
I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBiIseTcs B (opme
9K3aMeHa, TIPY 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITNH, C(OOPMHUPOBAHHBIX 1O JTUCIUILIHHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu

UCIIONIB3YETCS JlecATUOAIIbHAS IlIKajla OLIEHWBAHHUSA, KOTOpash COOTHOCUTCS C TPaJAWLMOHHON
NATUOAIILHON MIKAJIOHN CIIEAYIOIUM 00pa3oM:

JlecaTnOaIbHAS
OlleHKA

Onenka 3a 3a4et

OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHus! 1o
JucuMnnHe (MOIYJII0)

10

3ayTeHo

9

3auTeHo

8

3auTeHo

CTyIEHT IMOJIHOCTBIO BJAJICCT 3HAHUSMU, U3JI0KCHHBIMU B
paboueii mporpamme, ¥ TITyOOKO OCMBICTSET JMCIUTLIHHY.
OH CaMOCTOSTEIBHO M JIOTHYECKH IIOCICIOBATEILHO
OTBEYACT HA BCE BOMPOCHI, AaKICHTHPYs BHUMAaHHE Ha
HanOoJIee BaXKHOM. YMeEET aHaJIUu3UpOBaTh, CPAaBHUBATh,
KJIACCU(UIMPOBaTh, 0000IIaTh, KOHKPETHU3UPOBaTh U
CHUCTEMATH3UPOBaTh  W3YYCHHBIA  MaTepuall,  BBIIENSS
KJIFOUEBBIC ~ MOMEHTBI M YCTaHaBJIMBas  IPUYMHHO-
CIIC/ICTBEHHBIC CBsi3U. YeTko (GOpMyITUpyeT OTBETHI,
YBEPEHHO MHTEPIPETUPYET PE3yJIbTaThl aHAJIU30B U JAPYTUX
WCCIICOBAHMM, a TAK)Ke PEIIaeT CIOXHBIEe 3aauu. CTyaeHT
XOPOIIIO 3HAKOM C METOJIAMH HUCCIIEIOBAHUS, HEOOXOTUMBIMHU
JUISE TIPaKTHYECKOW JESITeIbHOCTH, M YMEET CBS3bIBATh
TEOPETUYECKUE  ACMEKThl  JUCIHMIUIMHBI  (MOIYJs) ¢
MPAKTUYESCKUMHU 33]JaUaMH.

3ayTeHo

3ayTeHo

Crynent obnagaeT 3HaHUAMU MPEIMETa MOYTH B MOIHOM
oObeMe paboueil mporpaMMmbl M CaMOCTOSTEIIBHO,
JIOTHUYECKH TIOCJICZIOBATEIbHO U BCECTOPOHHE OTBEYACT Ha
BCE BOINPOCHI, aKICHTUPYS BHHMaHWE Ha HauOosee
3HAYUMBIX ~MOMeHTax. OH yMeeT aHaJIM3UpPOBATh,
CpaBHUBATH, KJTacCU()UITUPOBATE, 0000maTh,
KOHKPETH3UPOBaTh M CHCTEMAaTHU3UPOBAaTh H3YYCHHBIH
MaTrepuajn, BbIIENSAS €ro  KIIOYEBbIE  aCleKThl |
yCTaHaBJIMBAs MIPUYHUHHO-CJICJCTBCHHBIC CBSI3H.
dopMyaMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yNbTaThl aHAIHM30B M JIPYTHMX HKCCIICIOBAHMIA, a TaKKe
pelIaeT CIOKHbIE CUTYAI[MOHHBIE 3a1aun. CTYACHT XOPOIIO
3HAKOM C METOJaMU HMCCICAOBAHMS, HECOOXOIUMBIMHU JUIS
MPAKTUYECKON  JICATCILHOCTH, M yMEET CBS3bIBATh
TEOPETHUYECKUE aCIeKTHl IMpeaMeTa C NPaKTUYSCKUMH
3a/1a4yaMHu.

3auTeHo

3auTeHo

Crynent oOmamaer 6a30BBIMA 3HAHHUSIMHE 110 JTUCIHILTAHE
(Momyr0), HO HCITBITHIBACT TPYITHOCTH pu
CaMOCTOSITETIbHBIX ~ OTBETaX W HUCIHOJb3yeT HETOYHBIC
(dhopmymupoBKU. B X0mle OTBETOB OH JOMYCKAaeT OIIHOKH,
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JlecaTuboaibHasa) OlneHka 3a 3a4eT OO0uas xapakTepucTHKa pe3yJabTaTa 00ydeHus Mo
OlleHKA JucHMIInHe (MOIYJII0)

Kacaromuyecst CyTu BOIIPOCOB. CTyILCHT criocoben peuaTtb
TOJIBKO CaMbI€ TIIPOCTBIC 3adadv W BJIAACCT JIHMIIb
MHWHHUMAaJIbHBIM Ha60p0M MCTOAO0B UCCIICAOBAHMA.

3 He 3aureno CryneHT He oBnajen 00s13aTeIbHBIM MUHUMYMOM 3HAaHUH
He 3auteno 10 IPEAMETY U HE MOKET OTBETHThH Ha BOIIPOCHI, AK€ €CIIN
He 3auTeHo IpernojaBaTend 3aJaeT JONOJHWUTENIbHBIE  HABOASALINE

BOIIPOCHI.

Hucnummuuaa  (Moxyns) «Machine Learning (MammaHOe 0O0ydeHHE)» OIEHHUBACTCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoauuectBo Onucanue
Homamaue 3amanus | 15% 13 HaGop 3azma4 mo reMam Henenu
Tect 15% 1 OTBeTH! Ha BOIIPOCHL, IO U3YUYEHHBIM TEMaM
CopeBHOBaHUE 25% 1 Meponpustue, B paMKax KOTOPOTO YUaCTHUKHU

COIIEPHUYAIOT JPYT C APYTOM I JOCTHKCHUS
OIPEICICHHOM eI, IEMOHCTPUPYS CBOM HABBIKH, 3HAHHS
WJIM CIIOCOOHOCTH B 3aJaHHON 00J1acTu

[Ipoekt 25% 1 HUccnenoBarennckas paboTa 1Mo IUCIUILIHHE (MOYITO) U
IPEe3CHTalUs Pe3yJIbTaTOB

Ox3ameH 20% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U
HABBIKOB I10 JUCHHUIUIMHE (MOJIYITIO)

®opmyJia pacuéTa UTOrOBOI OLEHKM MO AucuumauHe (Moayaw) «Machine Learning
(MamunHoe o0ydeHue)»: «0,15xmomamnee 3amanue + 0,15 tectsr +0,25xCopeBHOBaHHE +
0,25xIIpoekt + 0,2xDk3ameH».

Texkyummii KOHTPOJIb yCIIEBAEMOCTH 00y4aKOIIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe 3a1aHUA 1JI51 TECTa

Tect 1: Pemraromue nepeBbsi. Cj10KHOCTH ANTOPUTMOB. AHCAMOJIM aJITOPUTMOB.
I'pagnenTHbIi OycTHHT. ATUIN(T-MOAeIMpOBaHUe

1. Kakoii u3 cieayronmx aropuTMOB MAaIllIMHHOTO 00y4YeHHs BISETCS TPUMEPOM
aHcamoOmus?
a) Pemaroniee nepeBo
b) I'paarieHTHBIN OyCTHHT
c¢) JIuneitnas perpeccus
d) Knmacrepuzarus
OrtBet: b) I'pagneHTHbIH 0yCTHHT

2. Kakas u3 cieqyrommx XapakTepuCTHK PENIaroIInuX ePEBhEB SBISETCS UX OCHOBHBIM
IPEUMYILECTBOM ?
a) Bricokast ckopocTh 00ydeHHs
b) [IpocTroTa nHTEpIpEeTaINU
¢) Breicokasi TOYHOCTH TPOrHO3UPOBAHMUS
d) Huskast cno’kHOCTh anroputMa
Otset: b) IIpocToTa MHTEpHIPEeTALIUU
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3. Kakoit u3 ciemyromux METOI0B UCIIONB3YETCS IS OIEHKH CIIOKHOCTH aJTOPUTMOB?
a) OneHka BpeMeHH 00yueHus
b) OrieHKa BpeMeHHU MpecKa3aHus
¢) OneHKa clI0KHOCTH anroputMma no metpuke O(n)
d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIIenepevyucjieHHbIE

4. Kaxkoit u3 cieyomux aroOpuTMOB MAIIMHHOTO 00YYEHUS SBIICTCS MPUMEPOM
rpagueHTHOro OycTuHTa?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OrtBer: b) Gradient Boosting

5. Kakas u3 cnenyommx XxapakTepucTUK atumT-MOACTHPOBAHHUS SBISIETCS €T0 OCHOBHON
uenb?
a) [Iporno3upoBanue BEpOSITHOCTU COOBITUS
b) Ouenka BIUsSHUS MApPKETUHTOBOW KaMITaHUU
¢) Knacrepusanus KIMeHTOB
d) O6napyxeHue aHoManui
Oteer: b) Onenka BJUMSHUA MAPDKETHHIOBO KAMIIAHUHU

6. Kaxoii u3 cieayromux MeToI0B UCTIONIB3YETCS ISl IIOCTPOSHUS aHCaMOJIeH aaropuTMoB?
a) barrunr
b) byctunr
¢) CTokuHT
d) Bce BolenepedrcieHHble
Otger: d) Bee BoIlIenepeynciIeHHbIE

7. Kakoit u3 cienyronux alropuTMOB MAIMHHOTO 00y4eHUs SIBIISIETCS IPUMEPOM
peraronero aepesa’?
a) CART
b) C4.5
c) ID3
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyucieHHbIC

8. Kakas u3 cieayrommx xapakTepuCTHK TPaJIUEHTHOTO OyCTHHTA SIBJISIETCS €70 OCHOBHBIM
IPEUMYILIECTBOM ?
a) Bricokast ckopocTh 00ydeHHs
b) [IpocTroTa nHTEpIpEeTaAINU
¢) Bricokast TOUHOCTh TPOTHO3UPOBAHUS
d) Huskas co’kHOCTh anroputMa
Otsert: ¢) Boicokasi TOUHOCTH IPOrHO3UPOBAHMS

9. Kakoii u3 cienyromux METOA0B UCTIONb3YeTCs /Ui OLIEHKH KauecTBa arudr-
MOJEIINPOBaHUsA?
a) OneHka BpeMeHH 00yueHHs
b) OrnieHKa BpeMeHHU MpecKa3aHus
¢) OLieHKa CI0KHOCTH alNroputMa
d) OrieHKa TOYHOCTH TPOTHO3ZUPOBAHUS
OtBet: d) OneHka TOYHOCTH NPOTrHO3UPOBAHUS
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10. Kakoii U3 creayronux aIropuTMOB MallTMHHOTO OOYYEHHS SBISETCS IPUMEPOM
aHCcaMOJIsl pelIaroInX JePEBLEB?
a) Random Forest
b) Gradient Boosting
c¢) AdaBoost
d) Support Vector Machine
OtBert: a) Random Forest

Tect 2: [loaTunbl 32124 U MX 0COOEHHOCTH, KJacTepusauusi. MeToabl MOHUKEHUSA
pa3mepHocTH. O0HapykeHue anoMaJnil. I'enepanus npusHakos. OT00p NPU3HAKOB.
HNuTepnperamusi MojeJieii U TMArHOCTHKA CIBHUTA TaHHbBIX.

1. Kakoii U3 cieayronx NOATHIIOB 3a/1a4 MAIIMHHOTO 00YYCHHS SBIISETCS IPUMEPOM
3aauu KiaccupuKanm?
a) Perpeccus
b) Kitacrepuzamms
¢) OGHapyxeHre aHoMalun
d) Kateropusarmms
Oteer: d) Kareropuszanus

2. Kakoii u3 cnenyromux METOA0B UCTIONb3YEeTCs 11 HOHWKECHUS pa3MEPHOCTH JaHHBIX ?
a) PCA
b) t-SNE
c) LLE
d) Bce BrlenepevncieHHbIe
OrtBet: d) Bce BoIIIenepeyucieHHbIC

3. Kakoii u3 cneayromux aaropuTMOB MAllTMHHOTO 00Y4EHUS SIBJISIETCS IPUMEPOM METO/1a
oOHapyXeHHsI aHOMaJIUi?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyncieHHbIC

4. Kaxoli U3 cneayromux MeToI0B UCTIONIb3YyeTCs Ul TeHEePaLlui HOBBIX MPU3HAKOB?
a) [lonnHoMuanbHast perpeccust
b) Jloructuueckas perpeccus
¢) Jepeso pemenuii
d) Feature Engineering
OrtBer: d) Feature Engineering

5. Kakoii u3 crnegyromux MeTo10B UCTIONB3YETCs 1711 0TOOpa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
c) Mutual Information-based feature selection
d) Bce BhIIenepeuncieHHbIe
Oteer: d) Bee BollIenepeyncieHHbIE

6. Kakoii u3 cienyronmx METo0B UCTIOJIB3YETCS 111 MHTEPIPETAIIMH MOJICTICH MAIlIMHHOTO

oOyuenus?
a) SHAP (SHapley Additive exPlanations)
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b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BrImenepevrcieHHbIC

OrtBet: d) Bce BbIlenepevyucjieHHbIE

7.

Kaxoit u3 cienyromux METo10B UCIIONIb3YeTCs AJIs JUarHOCTUKHU CABUTA JIAHHBIX?
a) Statistical Process Control (SPC)

b) Control Charts

c) Drift Detection

d) Bce BrlenepedncieHHble

OtBet: d) Bee BolenepeyucjieHHbIE

8.

Kaxkoii u3 cdleayromux ajJJropuTMoB MalliIiHHOT'O O6y‘leHI/I}I ABJICTCA IPpUMEPOM METOJa
KJIaCTEepU3ALNH?

a) K-Means

b) Hierarchical Clustering

c) DBSCAN
d) Bce BrlenepeyncieHHbIe

Oteert: d) Bee BollIenepeyncieHHbIE

9.

Kakoi n3 CJICAYIONUX METOJ0B UCIIOJB3YCTCA AJI IOHWKCHUA Pa3sMCPHOCTH JAHHBIX C
HCITOJIb30BaHUEM JIMHEHHBIX MTPe0oOpa3oBaHMit?

a) PCA

b) LLE

c) t-SNE

d) None of the above

Otger: a) PCA

10. Kakoii U3 cieayronx MeTOI0B HCIIONIb3YETCs ISl OOHAPYKEHUST aHOMAIIUI B TaHHBIX C

HCIIOJIB30BaHUECM MAIlIMHHOTI'O O6y‘leHI/IH?
a) One-Class SVM

b) Local Outlier Factor (LOF)

c) Isolation Forest

d) Bce BolenepedrcieHHble

Otser: d) Bee BeIlIenepeynciIeHHbIE

IIpumepHBbIe 3a1aHUS IO COPEBHOBAHMIO

CopesHoBanue: "MonenupoBanue Amnudra ¢ nomomibio AHcamOnelr u ['pagueHTHOTO

byctunra"

Tema: Pazpabotka 3¢ PexTuBHBIX Mozenel arumdTa-MoIeTUPOBAHNS C UCIIOIH30BAHHEM

pemiaromux ACpeBLEB, aHcamoOJei AJITOPUTMOB U I'paIUCHTHOT'O 6YCTI/IHF2[.

3apanusn:

1. 3apaua 1: PazpaGoraiite Mojenb armmmudTa-MOAECTUPOBAHUS, WCIONB3YysS PEIIAIONUe
JI€PEBBSA, IS TPOTHO3UPOBAHUS BBITOIBI OT MAPKETHHTOBOM KaMITAHWH Ha OCHOBE Habopa
MPU3HAKOB, BKJIIOYAIONIETO AeMorpaduuecKkue U MoBeJeHUYeCKHEe JaHHbIE KJIMEHTOB.

2. 3amaua 2: Co3paiite aHCcaMOJIb aJITOPUTMOB, BKITFOUYAIONIHI TPaTUECHTHBIA OYCTHHT, IS
yIy4IIeHUs] TOYHOCTH MPOTHO3WPOBAHUS arnuTa-MOJISTHPOBAHUS IO CPABHEHUIO C
MOJICITBIO U3 3a1aun 1.

3. 3agaua 3: [IpoBeauTe aHaIM3 CI0KHOCTU aJITOPUTMOB, UCIIOIB3YEMBIX B 3a7auax 1 u 2, u

orieHuTe X 3(HPEKTUBHOCTH B 3aBUCUMOCTH OT pa3Mepa 00ydaromieid BRIOOPKH.

Kpurepun onenkmn:
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1. Tounoctb nmporuo3upoBanmsi: OreHKa TOYHOCTH MoJIesIel arndTa-MoaeTMPOBAHUS 110
metpukam MAE u RMSE.

2. CaoxHocTh aaroputMoB: OlIeHKa CJI0KHOCTH aIrOPUTMOB, HCIIOJIb3YyEMbIX B 3aa4ax |
U 2, IO METPHKaM BPEMEHH 00YUCHUS U BPEMEHH TpeICKa3aHusl.

3. D¢dexTuBHOCTL aHcaMOJieii: Onenka »¢ddexTuBHOCTH aHcamMOJIe aJIrOPUTMOB,
UCTIONIB3YEMBIX B 3a/lade 2, M0 METPHKaM YIYYIICHHUS TOYHOCTU MPOTHO3UPOBAHUS TI0
CPaBHEHMIO C MOJIETIBIO U3 3a/1a4H 1.

4. KauvectBo mnpe3eHtanmuu: OleHKa KauyecTBa MPE3CHTAIUU PE3YJIbTATOB, BKIFOYAS
SCHOCTb U CTPYKTYPUPOBAHHOCTh OTYETA, a TAK)KE BU3YaTH3aLUIO JaHHbIX.

IIpumepHoe 3a5aHue /11 IPOEKTA

3ananue s npoekta 1o TeMme: JluHeiiHblie Mogeau. JluHeliHasi perpeccusi.
Jlorncruyeckas perpeccusi. SVM

CryneHtaM mpenjaraeTcsi MpPOBECTH aHalM3 JAHHBIX C MCIOJIb30BAaHUEM JIMHEHHOU
perpeccuu, JOTHCTHYECKOM perpeccid M MeToia OMNOpHbIX BekTopoB (SVM). [lns storo
HEoOXO0aUMO BBIOpaTh HA0Op MaHHBIX U3 OTKPBITHIX HMCTOUYHUKOB (Hampumep, Kaggle, UCI
Machine Learning Repository) 1 BEIITOJHUTH CIIEIYIONINE Iary:

1. BoiOop u onucaHue JaHHBIX:
- BriGeputre HaOOp MAaHHBIX, KOTOPBIM MOAXOIUT MAJI aHAIM3a C MCIOJIb30BAHHEM
JUHEHWHOM U JIOTHCTHYECKOM perpeccun, a Takke SVM.
- OnuumuTe JaHHBIE: KaKWE MEPEMEHHbIE MPUCYTCTBYIOT, KAKOBBI MX THUIIbL, U KaKylO
3a/1a49y BBl COOMPACTECh PEIINTh (PErpeccus WK KiTacCU(UKAIIHS).
2. IIpenoOpadoTka JaHHBIX:
- [IpoBenuTe aHann3 JaHHBIX HA HAJM4YKE IPOIYCKOB U aHOMAJIUH.
- BommosnHuTe HEOOX0MMMBIE TPeoOpa3oBaHMs, TaKHMe Kak HOpMalM3alus, KOJUPOBaHHE
KaTeropraJibHbIX IEPEMEHHBIX U y/alleHue BEIOPOCOB.
3. MopenupoBaHue:
- IlocTpoiiTe MOJIeNb JTUHEWMHOW PErpecCuy W OLEHUTE €€ KAaYeCTBO, MCIIOIb3Yysd TAKUE
meTpuku, kak MSE (cpennexBaapatuuHas ommnoka) min R2.
- [TocTpoitTe MOJIENb JIOTUCTUYECKON PErPECCUN U OLIEHUTE €€ KaUECTBO, UCIIOJIb3Ys TAKHE
METpHKH, Kak accuracy, precision, recall u F1-score.
- [TocTpoiite Mmopens SVM u cpaBHUTE €€ KaUeCTBO € MPEIbIAYIIUMU MOJIESIMHU.
4. CpaBHHTEJIbHBIN AHAJIH3:
- CpaBHHUTE pe3yabTaThl BceX Tpex Mojenei. Odcyanure, kakas MOJEIb MoKa3ana Jydiline
pE3yJBTaThl U IOUYEMY.
- [Ipoananuzupyiite BIMsIHUE pa3IMUHBIX (AaKTOPOB Ha Ka4€CTBO MOJEIIEH.
5. BeiBOaBI:
- Cnenaiite BBIBOABI O MPUMEHUMOCTH PA3TUYHBIX MOJIENIEH JIJIsl PEIIEHUS TOCTaBICHHOMN
3aJ1auu U MpeJUI0KUTE PEKOMEH IAIIH 110 BEIOOPY MOEIH B 3aBUCUMOCTH OT CIIEIIU(HUKH TaHHBIX.

Kpurepun odgopmiienust npoexra:
Crpykrypa:
— Bgepaenue (onucanue 3a1a49u U e MPOEKTA).
— Omnucanue gaHHBIX (BBIOOP HAOOpa NaHHBIX U €r0 XapaKTePUCTUKA).
— IIpenoOGpaboTka naHHBIX (METOIBI U PE3YIIHTATHI).
— MonenupoBanue (oOnucaHue Kax10i MOJIeNH, pe3yabTaTbl U METPUKH).
— CpaBHUTENbHBIN aHaNN3 (CpaBHEHHE MOJIeNEi U BBIBOIBI).
— 3axmoueHue (001Iue BHIBOIBI U PEKOMEHAINHN).
Odopmienue:
— IIpoexT gomxeH ObITH 0opMIleH B Bue JokymeHTa (Hanpumep, PDF wim Word).
— Hcnons3yiite rpaduky 1 TaOIUIbI 1S BU3yaTu3alui pe3yIbTaToB.
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— Bce xoapl 10omxHBI OBITH 0OPMIIEHBI B KOMMEHTHPOBAHBI (MOXHO HCIOJIB30BaTh
Jupyter Notebook mim aHanorudHbIe HHCTPYMEHTHI).

Oo0bem:

MunumanbHbIl 00beM npoekTa — 10 cTpanui (6e3 yuera rpadukoB U TaOIUI).

Cnaua npoekra:

— IIpoekT HEOOXOAUMO MPEACTaBUTH B AJIEKTPOHHOM BHJIE /0 YCTAHOBJIEHHOTO CpPOKa
(yka3zaTp narty).

— IIpesenramus mpoekra (10-15 MuHYT) MOMKHA OBITH MOATOTOBJIEHA JJISL 3AILUTHI:
KpaTKOe U3JI0KEHHE 1LIeJIei, METOI0B, PE3YJIbTATOB U BHIBOJIOB.

— Ouenka npoekTta OyneT NPOBOAMTHCA Ha OCHOBE KauyecTBa aHajiu3a, TIIyOWHBI
MOHUMAaHHS TEMBI, ICHOCTH M3JI0)KEHUSI © OPUTUHAIBHOCTH TOAXO0/1A.

IIpumepHbIe JoMALIHUE 3a]aHUS

Jomammnee 3ag1anue no teMe «OCHOBHbIE€ TEPMHHBI MAIIIMHHOTO 00YUYEHUSI M CMEKHbBIX
o0Jacreii. OueHka Kayecrsa Moaesein

3ananue 1: MeTpuku u GyHKIHMOHAJBI IOTEPb

Haiimute npumepsl (QYHKIMOHAIOB IOTEPh, HCIIOJNB3YeMBIX B 3ajladax pErpeccud U
kinaccuukanuu. ONMUIIMTEe UX 0COOEHHOCTH M MpuMeHeHHUs. Kpome Toro, oObsICHUTE MOHSATHE
CpeIHEH TUIIOTE3BI U €€ CBSI3b C PYHKIIMOHATAMH MTOTEPb.

3ananue 2: KoHTpoJb KauecTBa U BHIOOP MO/I€JIH

Onummre METOABl KOHTPOJSA KadecTBa MOJCICH MAIIMHHOTO OOy4YeHUSs, TaKhe Kak
Bajuaanusa u Kpocc-Banunanus. Explain monstue ommOKu BHYTPH U BHE BBIOOPKHM M OLIUOKHU
0000menus. Kpome Toro, o0bsicCHAUTE HepaBeHCTBO XE(GAMHra U €ro MpUMEHEHHE B KOHTPOJIC
KadecTBa MOJCIICH.

3aganue 3: MeTrpuyecKkue aaropuTmMbl

Haiinute mpuMepsl METPUYIECKUX aJITOPUTMOB, MCIIOIB3YEMBIX B 3aadaxX KIaCCH(PUKAITUN
u perpeccun. Onummre uX 0COOEHHOCTH W TMpHMeHeHus. KpoMe Toro, oObSCHHUTE MOHSATHE
pasMepHocTH BamHnka-UepBOHEHKHCA U €€ CBSI3b C METPUICCKUMU AJITOPUTMAMH.

JlomamiHee 3agaHue o TeMe «JIMHeliHbIE MOETH»

3ananmue 1: Jluneiinas perpeccus

Jlan Habop NaHHBIX, coAEpKANN HHPOPMAITUIO O IIEHE Ha KUJIbE U TUIOIIA U KBAPTHP B TOPOJIE.
Hcrionp3yst TMHEHHYIO perpeccuio, OCTPOUTh MOAETh, KOTOPast O3BOJISIET MPeICcKa3aTh IeHy Ha
JKUJIbE Ha OCHOBE TUIOIIA I KBAPTHUPHI.

e Haiigute korddunments! nuneitHol perpeccun (B0, f1) ncnonb3ys METOA HAUMEHBIIUX
KBaJIpaToB.

e OueHuTe Ka4yecTBO MOJIEH C MOMOIIbI0 KoauimeHTa nerepmunanuu (R?).

o JlaiiTe MHTEPIIPETALIUIO PE3YIBTATOB U OOBSICHUTE, KAK MOKHO MCIOJIb30BATh 3Ty MOJIENb
JUTSL TIpEe/ICKa3aHus [IeHbl Ha JKUJIbE.

3ananme 2: Jlorucruyeckas perpeccuss u SVM

Jan Habop MaHHBIX, CoAepX Al MHPOPMAIHIO O KIUeHTaX 0aHKa M UX KPEAUTHOW MCTOPHH.
Hcnonb3ys noructudeckyro perpeccuto 1 SVM, MOCTpoUTh MOAENH, KOTOPbHIE MO3BOJISIIOT
MPEICKa3aTh BEPOATHOCTH TOTO, UTO KJIUEHT BEPHET KPEIUT.

o Haiinute xoad¢unumentsr norucrtuueckoit perpeccun (B0, P1) wucnons3ys merox
MaKCHUMaJIbHOT'O IPaBA0No00us.

e Iloctpouts mMozens SVM c JAMHEMHBIM SAPOM U OLIEHUTH €€ KauyeCTBO C IOMOUIbIO
Kod(urmenTa TOUHOCTH.
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o JlaliTe nHTEpHIpETAINIO PE3YIbTATOB U O0BACHUTE, KAK MOXKHO MUCIOIb30BATh 3TU MOJIEH
JUTSL TIpeJICKa3aHusl BEPOSTHOCTH BO3BpaTa KpeauTa.

3amanue 3: JInHeiliHbIEe MOAEIH

Jlan HaOop TaHHBIX, COAECPKAIIMI HHOOPMAITHIO O BIUSHUN PA3IMYHBIX (aKTOPOB Ha PE3YIIbTAThI
CTYJICHTOB B YyHUBepcutTere. Vcmonb3ys JHMHEHHBIE MOJENH, IMOCTPOUTH MOJEINb, KOTOpas
MO3BOJISICT MIPEICKA3aTh Pe3yJIbTaThl CTYJACHTOB Ha OCHOBE CIEAYIOIMHMX (DAKTOPOB: BO3pPACT, IO,
KOJIMYECTBO MOCEIIEHHBIX 3aHATUH U CPEAHUIA 0L 110 TIPeIMETaM.

e Haiiqute xoaddunumentsl nuHeriHoit perpeccuu (B0, B1, ..., pn) HCmOAB3Yys MeTOx
HAUMEHBIIIUX KBaJPATOB.

e OrneHuTe KaueCcTBO MOJICIIN € TOMOIIBI0 K03 dunmenta nerepmunanuu (R?).

e JlaliTe MHTEpHIPETAIUIO PE3YIHTATOB U OOBSICHUTE, KAK MOKHO HCIIOIH30BATh 3Ty MOJIEIH
JUTSL TIpeJICKa3aHusl Pe3y/IbTaTOB CTYJCHTOB.

Jomamnee 3aganue no reme: «Pemarommue nepeBbsi. Cj105KHOCTH AJITOPUTMOB. AHCAMOJIM
ajroputMoB. I'pagueHTHBIH OyCTUHT. ANJIM(T-MOJeJIMPOBAHNE — MIPUHIUIIBI M1 METObI»

3anmava 1. Peanu3syiiTe anropuTMbl MOCTPOEHUS JepeBa C KpUTeprueM HH(POPMAIMOHHOTO
BBIMTPBINIA U KpuTepreM JKUHU U ONpeesieHHI0 KJlacca M0 MaKOPUTAPHOMY KIIACCy B JIUCTE.
Haiigure onTumanbHyro rIyOHHY JepeBa B 000ux ciydasx (B otpeske 2-10).

3amaua 2. [lpumenute meron SVM (manpumep, u3 Oubmmorexu sklearn) anmst maracera
blobs2. Busyanusupyiite pe3ynpraT (pa3OueHne MIOCKOCTH U OMOPHBIE BEKTOPA) MPHU Pa3HBIX
BapuaHTax sijep (IMHEHOe; MoJMHOMHAIbHOE cTernenei 2,3,5; RBF).

3amava 3. Haiigute mMakcuMyM (DYHKIMHM C TOMOIIBIO alTOPUTMa KPOCC-PHTPOMHIHOTO
TIOWCKa, H300paxkas pacrpe/esieHiue Ha KaKI0M Iare.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIUM MO JMCUMILINHE (MOLYJIIO0)

Ne n/m 3ananue OTtBeT Komneren
M
1. KakoB ocHOBHOM THIT pyHKIIMOHAJIA TOTEPD B 3a7adax Cross-Entropy OIIK-6
KJIacCU(UKAIH?
2. KaxoB ocHOBHOI HEZOCTATOK METO/Ia IEPEKPECTHON MPOBEPKH B B OIIK-6

3aJlayax MaIIuHHOTO O0y4YeHHs?

A) BbIcOKast BBIYUCIUTENBHAS CI0KHOCTh

B) Hu3zkast TOUHOCTH OIIEHKH KauecTBa MOJICITH

C) TpebyeTcst 0OJBIIOE KOJTUYECTBO JTaHHBIX

D) He MoeT ObITh HCIONB30BAH JUIS OIIEHKH KauecTBa MOJICITU

3. KakoB 0CHOBHOI THIT TUHEHHON MOJEINH B 3a1a4aX MAIIMHHOT'O JIunennas OIIK-6
o0yueHus? perpeccus

4, KakoB ocHOBHOI THIT aHCaMOJIA B 3aa9aX MAIINHHOIO D I1K-3
oOyueHus?

A) I'paguenTHBIH OyCTHHT
B) RandomForest

C) AdaBoost

D) Bce BhIIIETIEPEUNCIIEHHOE

5. KakoB 0CHOBHOI M€TOJ1 IOHM)KEHUS Pa3MEPHOCTH B 3a/1a4ax D OIIK-6
MaITHHHOTO 00ydJeHus?

A) PCA (Principal Component Analysis)

B) t-SNE (t-Distributed Stochastic Neighbor Embedding)
C) LLE (Local Linear Embedding)

D) Bce BhIIENIEPEYHCITIEHHOE
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6. KakoB ocHOBHO# THIT TIPOOJIEMBI, KOTOPAast MOKET BOSHUKHYTh Overfitting OIIK-4
TIPY UCTIOJIB30BAaHHUH PEIIAONINX JIEPEBBEB B 33/1a4ax
MalIMHHOTO 00y4YeHHUs?

7. KakoB ocHOBHOII THIT METOJIa ONTUMHU3AINY B 3a/1a4aX D [1K-3
MAalIMHHOTO 00y4YeHns?
A) I'pamueHTHSI cITycK
B) Stochastic Gradient Descent (SGD)
C) Adam
D) Bce BHITTIETIEpEINCIICHHOS

8. Kak naspiBaeTcst METpHKa, UCTIONB3yeMast TSI OIICHKH KadecTBa | ToOYHOCTB/TOY OIIK-4
KJ1accu(UKaIMK, KOTOpas U3MepSeT OO MPaBUIBHO HOCTb
KJTaccH(pUIIPOBAHHBIX 00BEKTOB?

9. Kakoit QpyHKIIMOHAT MOTEph Yallie BCEro UCIOJIb3YETCs B MSE OIlK-4
3a71a4ax Perpeccu Ul U3MEPEHHS PA3HHUIIBI MEXKTY
MpeJCcKa3aHHbIMU ¥ (DaKTHYECKUMHU 3HAUCHHUSIMU?

10. Kak Ha3piBaeTCcs METOM, KOTOPBIH 00BEANHSIET HECKOIBKO BycTtunr OIIK-4
cy1abbIX Mofesel AJsi co3fanust Oosee CUIbHON Monen?

11. Kaxoii anroputm Kiactepu3aniuil OCHOBaH Ha pa3/eIeHuN K-cpemamnx OIIK-6
JaHHBIX Ha k KTacTepoB, MUHUMH3HPYS BHYTPUKIACTEPHOE
paccrosiHue?

12. Kakoii MeToz B rpaqueHTHOM OyCTHHTE UCTIONB3YeTCS AJIS I'pagnenTtHsIit OIIK-6
MHHUMH3AIMN OIIMOKY Ha Ka)KI0M Iare? CITyCK

13. Kak maszpIiBaeTcs mporiecc, Mpu KOTOPOM MOJIeTh 00yJaeTcs Ha OO0yuenue ¢ OIIK-6
OCHOBE Y€ Pa3MECUCHHBIX JTaHHBIX? yUUTEIEeM

14. Kaxoii kpuTepuii ucronb3yeTcs Il OLEHKH KauecTBa Cunyat [K-3
KJIaCTePHU3aIliH, OCHOBAHHBIM HAa PACCTOSHUN MEXIY
KJIaCTepaMH U BHYTPH KJIACTEPOB?

15. Kak Ha3piBaeTcs MeTpHKa, KOTOpasi H3MEPSIET, HACKOIBKO ROC-AUC IK-3
XOPOIIIO MOJIEINb pa3/ielisieT KIacChl B 33/1a4ax OMHAPHOM
KJIacCU(pUKAIH?

16. Kaxoii anroputm ncnons3yercs Uil yMEHBIIEHHS pa3MEPHOCTH PCA /meton I1K-3
JIAHHBIX, COXPAHSISI UX BaYKHBIE XapaKTEPUCTHKH? TJIABHBIX

KOMITOHEHT

17. Kakoli moxo/ B MalllMHHOM OOYY€HUHU BKJIHOYAET AncambiupoB I1K-3

UCTIONIb30BaHKE aHCaMOJIel MoJIeNeld JUTs OBBIIICHHS 001Iei aHue

TOYHOCTH?
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