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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, Npopuib MaTemaTuka M KOMIIBIOTEpHbIE HAayKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

Wzyuenne mucuuruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CTYACHTaM HayuduTbCs pa3padaTbiBaTb MOJENHU, CIIOCOOHBIE aHAIU3UPOBATh OOJIBIINE O0OBEMBI
JAHHBIX U JeJaTh NpeACKa3aHus, YTO HAXOJUT IPUMEHEHHUE B Pa3IMYHbIX oTpaciisix. Kpome toro,
3HaHUE METO/I0B MALIMHHOI0 00yUYEeHMsI CIIOCOOCTBYET aBTOMATH3ALMH IPOLIECCOB U YIYUIIEHUIO
IIPUHATUSA PELICHUM.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOH MPOrpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
MareMaTiKa 1 KOMIIBIOTEPHBIEC HAYKH M BXOJTUT B 00s13aTeNbHYIO YyacTh bioka 1.

Jucnunimza (MOAynb) U3ydaercs Ha 3 Kypce B 5 cemecTpe.

Hesab u3ydeHus: JMCHUIUIMHBI (MOAYJIS): 3aKitoyaeTrcs B (pOpMUPOBAHUE y CTYAECHTOB
TEOPETUYECKHUX 3HAHUI M MPAKTUIECKUX HABBIKOB 110 OCHOBAM MAIIMHHOTO 00yUEHUs, OBJIaICHHE
CTYACHTAaMH HMHCTPYMEHTApHEM, MOJEISIMU M METOJaMH MAIIMHHOIO OOydYeHHs, a TaKkxke
npruoOpeTeHNue HABBIKOB HcciiefoBarenss naHHBIX (data  scientist) u  pa3paborumka
MaTeMaTHYeCKUX MOJIeNIel, METOJIOB U aJITOPUTMOB aHAJIN3a JAHHBIX.

3agauu n3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— OCBOEHHME OCHOB TEOPUHU U AJITOPUTMOB MALTMHHOIO 00Yy4EHHUS;
— pa3BUTHE yMEHUI pabOThI ¢ JAHHBIMU U IOCTPOEHUS MOJIETICH;
— (opMupoBaHE HaBBIKOB IPOrPAMMUPOBAHUS U KPUTUYECKOTO MBIIIJICHHUS.

B pesyabTare 0CBOCHUS TUCHMILIMHBI (MOAYJIs1) 00y4aIOLIUICH 10JIKEeH

3Hamy:

— OCHOBBI TEOPUHU MAIIMHHOTO OOYYEHHUs: KIIIOUEBBIX MOHATUI U TEPMUHOB (HAIIpUMeED,
oOyuaromiasi ¥ TecToBasi BEIOOPKH, epeo0yyeHue, peryispu3aius);

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

— QITOPUTMBI U MOJEIH: 3HAaHUE OCHOBHBIX QJITOPUTMOB MAIIMHHOIO OOY4eHUs
(JIuHEeHbIE MOJIENH, IEPEBbS PELICHHM, aHCaMOIu MoieNiel, HeHPOHHBIE CETH U JIp.), IPUHLIUIIOB
paboThI AITOPUTMOB M UX IPUMEHUMOCTH K Pa3IMYHBIM TUIIAM JIAaHHBIX;

— METOABI OLICHKU MOJEIIEN: N3YYEHHE METOI0B OLEHKH NPOU3BOJAUTEIBHOCTH MOJETIEH
(Tounocts, monHota, F-mepa, ROC-AUC wu nap.). 3HaHuE NPUHIUIOB KpOCC-BaUJAallMK U
HACTPOEK TMIIEpIapaMeTpOB;

— HWHCTPYMEHTHl M OMONMOTEKM: O3HAKOMJICHHWE C TOMYJISPHBIMU OMOIHMOTEKAMH IS
MarmuHHOTO 00yueHus (Hampumep, Scikit-Learn, TensorFlow, Keras, PyTorch). 3nanue ocHoB
paboThI C sA3bIKOM TporpamMmupoBanust Python m ero GmOmmorekamu njisi pabOTHI ¢ JaHHBIMH
(NumPy, Pandas, Matplotlib).

ymemp:

— cobupath, OUMINATH U TIPeT00padaTHIBATh JaHHBIC JIJI1 MAITUHHOTO OOYJCHHS;

— BU3YaJIM3UPOBATh JIaHHBIE JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN 1 aHOMAJIN;

— BBIOMPATh U MPUMEHSATH MOAXOASIINE AITOPUTMbI MAITUHHOTO 00Y4YEHHUS JJI PEIICHUS
KOHKPETHBIX 3a/1a4;

— HacTpauBaTh THIIEpIapaMeTPbl MOJENIEH U POBOIUTD UX OLICHKY;
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— HHTEpPIPETUPOBATh pE3yNbTaThl pabOThl MoOJENEeW W JenaThb BBIBOJABI Ha OCHOBE
MIOJIyYEHHBIX JaHHBIX;

— BBIABJIATH U YCTPAHATH POOJIEMBI, TAaKHE KaK MepeodydeHrne 1 Hego00yueHHe.

6/1a0emp HAGLIKAMU:

— TporpaMMHpoBaHHMs Ha s3bIke Python u paboThl ¢ OnbaroTekamu 1715 aHaIM3a JaHHBIX
¥ MalIMHHOTO 00y4eHUs,

— KPUTHYECKH AaHAJIM3MPOBATH DPE3YJNbTaThl M OOOCHOBBIBATH BHIOOpP AITOPHUTMOB H
METOJIOB, UCIIOIb3YEMBIX B IIPOCKTE;

— camo00pa30BaHusl (CIETUTh 32 HOBBIMH HCCIICJIOBAHUSIMHU U TCHICHIUSAMHU B 00JIACTH
MaIIMHHOTO O0yUeHUs).
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
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 YHCIIE C IPUMEHEHUEM
COBPEMEHHBIX BBIYHCIHUTEIBHBIX
CUCTEM

OIIK-4.1.

3HaeT 0a30BBIC OCHOBBI
COBPEMEHHOTO MaTEMaTHYECKOTO
arnmapara, CBSI3aHHOTO C
MPOEKTUPOBAHUEM, Pa3padOTKOMH,
peanuzalnyen 1 OleHKON KauecTBa
MPOTPaMMHBIX TPOTYKTOB U
MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKOHN ICATEINHHOCTH.

OIIK-4.2.

‘YMeeT UCIoNIb30BaTh 3TOT
MaTEeMaTUYECKHUN ammapar B
npohecCHoHaTbHON
JIESATEIBHOCTH.

OIIK-4.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUSI COBPEMEHHOTO
MaTeMaTU4YecKoro 3 ammapara,
CBSI3aHHOTO C ITPOEKTUPOBAaHUEM,
pa3paboTKoOl, peanu3anuei u
OIIEHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOAYKTOB M MPOTPAMMHBIX
KOMILJIEKCOB B Pa3TUYHBIX
00J1aCTSIX YeI0BEYSCKON
JIeSTEIIEHOCTH.

OIIK-6.

Crioco0eH pa3padaTsiBaTh
AITOPUTMBI 1 KOMIIBIOTEPHBIE
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.

YMeet pazpabaThiBaTh
MaTeMaTHYeCKUe IIPOrpaMMHbIe
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTHii TIPOrPaMMHUPOBAHHS
B 00JIACTH UCKYCCTBEHHOTO
MHTEIUICKTa

OIIK-6.3.

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

IK-3.

CrniocoGeH MPUMEHSTh METOIbI
MaTeMaTHYeCKOTo 1
ANTOPUTMHUYECKOTO
MO/JICITUPOBAHHUS JIJISI PEIICHUS
KaK TEOPETHYECKHX, TaK U
NPaKTUYECKUX 33/1a4 B PaAMKax

IK-3.1.

3HaeT OCHOBHBIE METO/IBI
MaTEMaTHYECKOI0 U
aITOPUTMHUIECKOTO
MO)IeHI/IpOBaHI/IH, a TAKXKEC UX
HpI/IMeHeHI/Ie JJIA peIlIeHI/ISI
TEOPETUYECKHUX M MPUKJIATHBIX
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JCATCIIBHOCTHU

pohecCHOHANTBHOMN

3a1a4

IK-3.2.

VMeer IpUMEHSTh METOIBI
MAaTEeMAaTUYECKOIO U
ANTOPUTMHUYECKOTO
MOJIEITUPOBAHMS ISl aHAIN3a K
pelIeHNs Pa3INYHBIX 33134 B
0071aCTH MAaTEMATHUKU U
KOMITBIOTEPHBIX HAYK

I1K-3.3.

Hmeet OMBIT HCTIOTH30BaAHUS
METO/I0B MATEMATHIECKOTO U
aJIrOPUTMHUYECKOTO
MOJICIIUPOBAHUS TIPU PEIICHUN
TEOPETUICCKUX U MPHUKIIATHBIX
3a7a4 B Mpo(heCCHOHATBHOM
JISATEIILHOCTH
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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. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBanue pazjeJia Coaep:xanue TUCHUILIMHBI (MOAYJIS1) 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 IIOATOTOBKA 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.

Ocnosnas numepamypa:

1. bpunk, X. MamuHaHOoe 00y4eHue : mpakTudeckoe pykoBoAcTBo / X. bpunk, JI. Puuapc,
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 : oanekrtponHsmi. - URL:
https://znanium.ru/catalog/product/2140204.

3. Koanbo, JI. ITocTpoenue cucteM MalimHHOTO 00y4deHus Ha si3bike Python : mpakTuueckoe
pykoBojcTBo / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CnuakuHa. - 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 obyuenue. [TopTdonno peaabHBIX TPOEKTOB : MPAKTUYECKOE
pykoBozactBo / A. I'puropses. - Cankt-IletepOypr : [Tutep, 2023. - 496 c. - (Cepus «budbnuoreka
nporpammucta»). - |ISBN 978-5-4461-1978-3. - Tekcr : onektpoHsbsiii. - URL:
https://znanium.com/catalog/product/2123375.

Jlonoanumensnasn 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 u3n. — Mocksa : U3natensctBo IOpaiit, 2025. — 89 c. — (Bricuiee o6pa3oBanue). —
ISBN 978-5-534-20732-3. — Texkcrt : snexTpoHHbId // Obpa3oBarenbHas muatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/558662.

3. BBenenue B craTrcTHYecKOe oOydeHHe ¢ nmpumepamu Ha sizbike R / [Ixeiime I [u mp.].
— 2-e u3a., uctp. — Mocksa : JIMK Ilpecc, 2018. — 455 c. : win. — buGmuorp. : c. 450—455.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BcexX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPelyCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomMerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THIA, TPYIINOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
IIOMEUICHUA I CaMOCTOSITETbHOH pa6OTBI " IMMOMCHICHUS OJId XpaHCHUA U HpO(l)I/I.]'IaKTI/ILIeCKOFO
oOciy>xuBaHus yueOHOro o6opynoBanus. [lomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
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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 OOJBIION 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
MH(POPMALMOHHO-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. | ®enepanbheiii moprai «Poccuiickoe oopazoBanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | 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 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacmpocTpansiemoe

OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) [ sapy6exsoe | 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
IlporpammHoe o0ecneveHne 1Jisl IIAHHPOBAHUS H Y4eTa BPeMEHH:
Toggle app | 3apyOexHOe | CBOOOHO pacIpoCTpaHseMoe
CucTeMBbl YHpaBJeHHsI MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHoe
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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 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
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. MeToanuyecKkue U OIleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (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

nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BHIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, 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 CTy/IeHTa HAa CEMUHape,
€ro OTBETHI Ha BOMPOCHI MPEIMOAABATENS H YIaCTHE B JUCKYCCHH.

s ycrienHoro y4actvsi B CEMUHApE CTYIEHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMOU OOCYXKIEHHS, MPOYUTAaTh HEOOXOAUMBIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BBICKA3bIBasi CBOM MHEHHS U apTyMEHTHPYS HX.
[Ipu oTBeTrax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPasICh HA M3YYEHHBIN MaTeprall. Takke MOJIE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYX ACHHUE U PACHTUPUTH CBOH 3HAHHUSI.
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CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT JPYr C APYrOM JUIsl JOCTHXKEHHS OIPEACIICHHOW 1€, AEMOHCTPUPYS 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 naHHBIX: O3HAKOMBTECh C TPEIOCTaBIEHHBIM HabOpoMm naHHBIX. [IpoBemute
aHaJIU3 JaHHBIX, BBISIBUTE IIPOMYIIEHHbIE 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOTYT HOBJIMSITH HA MOJIETTb.

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

4. O0yuyeHne W BaJuIAUMA: PA3ACIUTE JaHHBIE HA OOYYAION[yI0 U TECTOBYIO BBHIOOPKH.
Hcnonp3yiiTe Kpocc-BaIUJAIUIO AJIsl OLIEHKH KauecTBa MOJIEH U n30ekKaHus epeoO0yyeHMsl.

5. OnTuMH3anus rUIepnapaMeTpoB: DKCIIEPUMEHTUPYNUTE C HACTPOUKAMHU aJITOPUTMOB,
JUTSL HAXOKJICHHSI ONTUMAIIBHBIX THIIEPIIapaMeTPOB.

6. JlokyMeHTanusl ¥ MPe3eHTAIMs: BEIUTE 3aMCH O CBOMX IOJXO0JaX, Pe3yiIbTaTax H
BbIBOJIaX. [10ArOTOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO TPE3CHTALMIO 7151 PUHAIBHOTO OTYETA.

7. ObpaTHasi CBSI3b W YJyUllleHHe: TIOCJIC TOJIYYCHHS Pe3yJbTaTOB COPEBHOBAHUS
MpOaHANTU3UPYHTE OIIMOKM M HEAOCTaTKM Bamied wmojenu. Vcmonb3yldTe 3TOT ONBIT s
YIIYYIICHUS] CBOMX HABBIKOB B OYyIyIlIeM

Ilpoexm — uccrnenoBarenbckas paboTa 1Mo Kypey U Mpe3eHTalusl pe3ylbTaToB.

Jns ycnemHoW MOATOTOBKM K MPOEKTY: YETKO OINpEeAeNIUTE eI M 3aJa4d MPOEKTa,
pacrpefenuTe PO W OO0S3aHHOCTH MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBHUTE CpPOKHU
BBITIOJTHEHUS KAKOW 9acTH paboThI. PerynspHo mpoBoanuTe BCTpEUH AJIs OOCYXKACHHS ITporpecca
U peLIeHHs] BO3HUKAIOLIUX BOMIPOCOB.

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 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33/JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJIHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30eKaTh TEPerpy3Kd W JIydille yYCBOUTH Marepuai. croib30BaTh pa3iUYHbIE HCTOYHUKH
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee IiTy00Koro MOHUMAaHUS TEMBI.

Camocmosmenvrnas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
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 JIEKITH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE yU4eOHO-UCCIIEeI0BATEbCKIX
3aJIaHUM U JIPYyTOe€.
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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:

decsiTubannbuast
OlleHKA

OneHka 3a 3a4uert

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
HCCIICOBAHNM, a TAK)KE pelIaeT CIoXHbIe 3anauu. CTyaeHT
XOPOIIIO 3HAKOM C METOJIaMHU UCCIICIOBAHHUS, 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
3HAYMMBIX ~MOMeHTax. OH yMeeT aHaJIM3UpPOBaTh,
CPaBHHBATb, KJIAaCCU(HUIIUPOBAT, 000011aTh,
KOHKPETH3UPOBATh W  CHCTEMAaTH3UPOBATH HW3yYEHHBIN
MaTepual, BBIJCHAS €ro  KIOYEBbIE  aCleKThl U
yCTaHABJIMBAs MIPUYHUHHO-CJICJICTBCHHBIC CBSI3H.
dopMyTUPYeT CBOM OTBETHI, YBEPECHHO HHTEPIIPETHUPYET
pe3ybTaThl AHATM30B M JPYTUX HCCIEAOBAHUMN, a TaKKe
pelIaeT CIOKHbIE CUTYAI[MOHHBIE 3a1aun. CTYACHT XOPOIIO
3HAKOM C METOJaMH HCCIIEIOBAHMS, HEOOXOIUMBIMU IS
MPaKTHIECKOW  JeATENbHOCTH, W YMEET CBA3bIBATH
TEOPETUUCCKUE AaCMEKThl TMpeaMeTa C MNPAKTHUECCKUMU
3aJaYaMH.

3aureHo

3aureHo

Crynent obiamaer 6a30BBIMA 3HAHHUSMHE 110 JTUCIUILTAHE
(Monysro), HO WCTIBITHIBACT TPYIOHOCTH npu
CaMOCTOSITEJIbHBIX OTBETaX M HCIIOJIB3YeT HETOYHBIC
¢dbopmynupoBku. B xone oTBETOB OH JIOMYyCKaeT OIIMUOKH,
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[ecaTudannbHasi OueHka 3a 3a4er O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA JUCHMIIMHE (MOXYJIIO)

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 Onucanne
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
HAaBBIKOB I10 JUCIHILTHHE (MOIYITIO)

®opmyJia pacuéTa UTOrOBOI OLEHKH MO AucuumauHe (Moay.aw) «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. Kakoil u3 cieayronmx aropuTMOB MallIMHHOTO 00y4YeHHs SBIISETCS IPUMEPOM
aHcamoOmus?
a) Pemaromee 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 nHTEpIpEeTaAINU
¢) Beicokast TOYHOCTH TPOTHO3UPOBAHHS
d) Huskast coskHOCTh anroputma
Ortser: b) IIpocToTa MHTEpNpEeTALIUA
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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
OtsBet: 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. Kaxkoii u3 cneayromux MeToI0B UCTIOIb3YeTCs JUIsl TIOCTPOCHHS aHCaMOJIel alnropuTMOB?
a) barrunr
b) Byctunr
¢) CTokuHT
d) Bce BhImenepevrcieHHbIC
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 cienyommx xapakTepuCTHK TPaJIMEHTHOTO OyCTHHTA SIBJISIETCS €70 OCHOBHBIM
IIPEUMYILECTBOM?
a) Bricokast ckopocTh 00ydeHUs
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-
MOJIETTUPOBAHUS?
a) OneHka BpeMeHH 00yueHHs
b) OrieHKa BpeMeHHU MpecKa3aHus
¢) OLeHKa CI0KHOCTH alNropuTMa
d) Onenka TOUHOCTH MTPOTHO3UPOBAHUS
OtBert: d) OneHka TOYHOCTH NPOTrHO3UPOBAHUS
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10. Kakoii U3 creayronux aIropuTMOB MallTMHHOTO OOYYEHHS SBISETCS IPUMEPOM
aHCcaMOJIsl pelIaroIuX JepeBhEB?
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
3a1a4n KiaccupuKanmn?
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
Orteert: d) Bee BollIenepeyncieHHbIE

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
¢) JlepeBo pemnienuii
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 3 cnenyromux METOA0B UCTIONB3YEeTCS Ui MHTEPIPETAUN MOENIeH MAallIMHHOTO

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
KJIaCTepU3ALNU?

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 AmnudTa ¢ nomombio AHcamOneld u I'pagueHTHOrO

byctunra"

Tema: Pa3zpabotka 3¢ pexTuBHBIX MoAenel armmdTa-MoaeTUPOBAHNS C UCIIOIb30BAHHEM

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

3amanua:

1. 3apaua 1: PazpaGoraiite Mojenb armmmudTa-MOAECTUPOBAHUS, WCIONB3YysS PEIIAIONUe
JIEPEBbsI, 1J1 IPOrHO3UPOBAHMSI BHITOIbI OT MAPKETHHIOBOM KaMIIaHUH HAa 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. 3apaua 3: [IpoBeauTe aHATN3 CIOKHOCTH aITOPUTMOB, UCIIOJIb3yEeMBIX B 33/1a4ax 1 u 2, u

orieHuTe uX 3((HEeKTUBHOCTH B 3aBUCHUMOCTH OT pa3Mepa 00ydaroiei BoIOOPKH.

Kpurepun onenkn:
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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 TpejiaraeTcsi NMPOBECTH aHalIM3 JAHHBIX C WCIOJB30BaHUEM JIMHEWHOU
perpeccuu, JIOTUCTHYECKON perpeccud M MeToAa 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.
- OnumuTe JaHHBIE: KaKUE MEPEMEHHBIE MPUCYTCTBYIOT, KAKOBBI MX THUIIbI, U KaKYIO
3a/1a49y BBl COOMPACTECh PEIINTh (PErpeccus WK KiTacCU(UKAIIHS).
2. IIpenoOpadoTka JaHHBIX:
- [IpoBenuTe aHann3 JaHHBIX HA HAJM4YKE IPOIYCKOB U aHOMAJIUH.
- Brinonnurte HeoOXoauMbIe TPeoOpa3oBaHus, TaKue Kak HOpMalu3alus, KOJAUPOBaHHE
KaTerOpUAIbHBIX TIEPEMEHHBIX U yJaJIeHUE BEIOPOCOB.
3. MoaeaupoBanue:
- 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. BbIBOJDI:
- CnenaiiTe BBIBOABI O IPUMEHUMOCTH PA3JIMYHBIX MOJIENIEN 1Jis PEeLIeHUs] TOCTaBIEHHOM
3aJ]auu U MpeJUI0KUTE PEKOMEH IAIIH 110 BEIOOPY MOJAEIH B 3aBUCUMOCTH OT CIIEIIU(PHUKH 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 (0011Iue BHIBOJIBI U PEKOMEHIAINHN).
Odopmienue:
— IlpoexT nomxkeH O6bITh 0hopmiieH B Buae nokymeHTa (Hanpumep, PDF nmun Word).
— Hcnons3yiite rpaduky 1 TaOIULBI ISl BU3yaldu3aliu pe3yIbTaToB.
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— Bce xoapl 10omxHBI OBITH 0OPMIIEHBI B KOMMEHTHPOBAHBI (MOXHO HCIOJIB30BaTh
Jupyter Notebook mimm 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 3a1anue no teMe «OCHOBHbIE€ TEPMHHBI MAIIIUHHOTO 00YYEHUS 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.

3ananue 3: MeTpu4yeckue aJropuTMbl

Haiingute mpuMepsl METPUYIECKUX aJITOPUTMOB, MCIIOIB3YEMBIX B 3aa4axX KIacCH(PUKAIIUU
u perpeccur. OnumuTe UX OCOOCHHOCTH M INpuMeHeHus. Kpome Toro, oOBSICHHTE IOHSATHE
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.

o Haiigute koaddunments! nuneitHol perpeccuu (B0, f1) ucnonb3ys METOA HAUMEHBIIUX
KBaJIpaToB.

e OueHuTe Ka4eCTBO MOJIEIH C MTOMOLIbI0 KodpuieHTa nerepmuHanuu (R?).

o JlaiiTe MHTEPIIPETALIUIO PE3YIBTATOB U OOBSICHUTE, KAK MOKHO MCIOJIb30BATh 3Ty MOJIEINb
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
MaKCHUMaJIbHOTO TIPaBI0MIOA00HS.

o Iloctpouts Monmens SVM ¢ JIMHEWHBIM SAPOM M OLICHUTh €€ KaueCTBO C IMOMOILBIO
Kod(uIIMeHTa TOYHOCTH.
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o JlaliTe nHTEpHIpETAINIO PE3YIbTATOB U O0BACHUTE, KAK MOXKHO MUCIOIb30BATh 3TU MOJIEH
JUTSL TIpeJICKa3aHus BEpOSITHOCTH 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
JUTS TIPEJICKa3aHusl Pe3yIbTaToOB CTYJICHTOB.

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
MIOWCKa, M300paxas pacrpeaesieHiue Ha KaKI0M IIare.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUMILINHE (MOLYJII0)

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 TUHEMHON MOJEINH B 3a1a4aX MAIlIMHHOI'O JInHelnas OIIK-6
o0OyueHus? perpeccus

4, KaxoB ocHOBHOM THII aHCAMOJIA B 3a/1a4aX MalIMHHOIO 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 BhlIIIeIIePEUUCICHHOS
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6. KakoB ocHOBHO# THIT TIPOOJIEMBI, KOTOPAast MOKET BOSHUKHYTh Overfitting OIIK-4
IIPY UCTIOJIB30BAaHHUH PEIIAIONINX 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
MpeJcKa3aHHbIMU M (aKTHYECKIUMHU 3HAUYCHHUSIMU?

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 [K-3
XOPOILIO MOJIEINb pa3elisieT KIacChl B 3a/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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