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1. HEJIX OCBOEHUA

11

OcHoBHas IeTb IPENoiaBaHus yIeOHOH TUCIUIIINHEI «MeTOo bl MAIIMHHOTO O0YUEHHU» y YUalIUXCsl MArHCTPATypHI IO
HanpasieHuio 01.04.04 ITpuxiagHas MaTeMaTHKa — CHOPMUPOBATh CIOCOOHOCTH K BBICOKOI(()EKTUBHON CaMOCTOSITENILHOM
JEATEILHOCTH B 00JIACTAX, AKTHBHO HCHONB3YIONIUX CaMbIe COBPEMEHHBIE JOCTIDKEHHS Pa3IHYHBIX HAllPaBICHHH
MAaIIMHHOTO 00Y4€HHs U UCKYCCTBEHHOI'O UHTEJUIEKTA JJIsl PELIeHHs IPAKTUUECKUX 3a/1ad peallbHbIX Maciitada u
CIIOKHOCTH. JIOCTHKEHHEe OCHOBHOM 1enH 6a3upyroTCs Ha CHCTEMHBIX U yIITyOIeHHBIX MPAaKTHIECKUX HaBbIKaX M 3HAHUAX
0 COBPEMEHHBIX METO/IaX, MOJICIISX, HAIIPABIICHUX, TI0X0AaX ¥ HHCTPYMEHTAIBHBIX CPEJCTBAX, IPUMEHAEMBIX IIPH
CO3JJaHUM UHTEIUIEKTYalIbHbIX CUCTEM M HAYKOEMKOI0 IPOrpaMMHOI0 00eCIeYeH sl Pa3IMYHOTO Ha3HAUCHUSL.

1.2

OcHOBHas 3a1a4a OCBOCHHUS JUCIUIUINHBI «MeTOIbI MAIIMHHOTO OOYYESHUS» 3aKII0YAIOTCS B JOCTIDKCHUH yIAIIUMCS
TaKOr0 YPOBHS CTOMKOTO OBJIaJIeHUs] KOMIIETEHIMSIMU B 00JIaCTH UCKYCCTBEHHOT'O MHTEIUIEKTa, KOTOPBIii:

- peBbIIaeT 6a30Bble TPEOOBAHUS K COOTBETCTBYIOIINM ULl TAaHHOW TUCIUILIMHEL (MOIYJIS ) PE3yAbTaTaM OCBOCHUS
OCHOBHBIX 00pa30BaTeNIbHBIX IIPOrpaMM OaKajgaBpHara, yCTaHOBJICHHBIX (DeaepalbHBIMU CTaHIapTaMHU BBICILIETO
npodeccrnoHanbHOro 00pa3oBanus 1o HanpasieHuto 01.04.04 [puknagHas MaTeMaTHKa,;

- o0ecreuynBaeT yyamerocs cOanaHCHpOBaHHBIM U COBPEMEHHBIM TEOPETHKO-TIPAKTHYECKUM NMPO(ECCHOHATIBHBIM 0araxom,
KOTOPBIH JacT eMy BO3MOKHOCTB MPOGECCHOHANBEHO Pa3BUBAThCS M 3aHUMATHCS B OyIyIieM OCHOBHBIMU BHIAMHU
po¢heCCHOHANBLHON IS TELHOCTH;

- ZIeTaeT yJarerocs KOHKypeHTOCTIOCOOHBIM Ha PHIHKE TPYy/Aa B CAESAYIOIUX 001acTAX MpodeccnoHaIbHON IesITeIbHOCTH
(o crannapry Hanpasnenus 01.04.04 TIpuknagHas MaTeMaTHKa): pa3pad0OTKa HHTEUIEKTYaIbHBIX CUCTEM Pa3IMYHOTO
KJlacca ¥ Ha3HaueHHUs, IPUMEHEHIE HHTESUICKTYalbHBIX MeTOI0B data SCience; mpruMeHeHIe METOIOB IO IACPIKKH IIPUHSTHS
peleHuii; pa3paboTka HHTEIUICKTYalIbHBIX UMHTAIIMOHHBIX MOJIEICH CHCTEM U MPOLIECCOB; pa3padoTKa U UCCIIeJOBaHUE
MaTeMaTHYeCKUX METOIOB, TEXHOJIOTUI U Mojeiell 00BEKTOB, CHCTEM, IIPOLIECCOB M TEXHOJIOTHH, HCIIONB3YIOIIHX
CYIIECTBYIOMNN HAYIHO-TIPAKTHIECKNH Oaraxk paznuyHsix HanpasieHniit MO n MU u npenHa3HaueHHBIX TSI PEIIEHUH BO
BceX cepax NPOU3BOICTBEHHOM, X035 CTBEHHO, PKOHOMUYECKOM, COLIMAIbHOM, YIIPaBICHYECKOH JIESTEIBHOCTH, B HAYKE,
TeXHHKe, MeIUIIMHE, 00Pa30BaHUH Ha OCHOBE COBPEMEHHOTO MPOTPaMMHOT0 00eceueHHsI.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOM ITPOT'PAMMBI

Bbnox OII: B1.B

2.1 TpeGoBanus K NpeABAPHUTEJbHOI MOAT0TOBKe 00y4alo1erocs:
2.1.1 |BBeneHue B UCKYCCTBEHHbIE HEHPOHHbIE CETH
2.1.2 |KBaHTOBbIC BBIYHCIICHUS
2.1.3 |KOorHUTHBHBIN MMOIXOJ B pa3pabOTKe aJTOPUTMOB H MOJIENIEH CHCTEM HCKYCCTBEHHOTO MHTEIIIEKTa
2.1.4 |IIpaBoBbIE aCHEKTHI UCIONb30BAHNUS HCKYCCTBEHHOTO UHTEILIEKTa
2.1.5 |Cuctemsl xpaHeHus 1 00pabOTKU JaHHBIX
2.1.6 |CoBpemMeHHbIE HHCTPYMEHTAJbHBIE CpeACTBA pa3padboTku [10 s HCKYyCCTBEHHOTO MHTEIUIEKTa
2.1.7 |CoBpeMeHHbIC TEXHOJIOTUH 3alUTH HHPOPMAITUH
2.1.8 |CrneurnaBbl MaTeMaTHKH
2.1.9 |YnpasneHue 4en0BEUECKUMHU PECYPCAMH B IIPOSKTHOMN JIESITEIbHOCTU
2.2 Jucnuninnel (MOIy/11) M NPAKTHKH, AJ151 KOTOPBIX OCBOEHHe JAHHOW JNCIMIIIMHBI (MOYJ/Is1) He00X0AMMO KaK
npeauiecTByIouee:
2.2.1 |bnokyeiiH - TEXHOJIOTHU
2.2.2 |MutennexryanbHble aBTOHOMHBIC U MYJIbTHATCHTHBIE CUCTEMBI
2.2.3 |UckyccTBeHHBII HHTEIIEKT B KOMITBIOTEPHBIX HIPAX
2.2.4 |MckycCTBEHHBIH HHTEIIEKT B MEIUITHE
2.2.5 |MckyccTBEeHHBIN HHTEIEKT B (PMHAHCOBBIX TEXHOIOTHSIX
2.2.6 |MammaHOe oOydeHue u Metononorus DevOps mpu pa3paboTke CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA
2.2.7 |HayuHo-umccnenoBaTenbckas paborta
2.2.8 |CucTeMHBIi IOAXO]] U TEHEPAIKsl 3HAHUH B MHHOBALIUSX
2.2.9 |CoBpeMeHHbIE YCTPOIiCTBa EHTPOB 00pabOTKH OONIBIINX JaHHBIX
2.2.10 |DkcrepTHBIE  peKOMEHAATENbHBIE, HH(POPMAIINOHHO-aHATUTHISCKHE CHCTEMBI
2.2.11 |Metoapl HCKYCCTBEHHOTO HHTEIIEKTa B POOOTOTEXHUUECKHUX CHCTEMaX
2.2.12 |[loaroroBka K MpoLELype 3alIUThI U 3aIUTA BBITYCKHOI KBaTH(PHUKALIUOHHON pabOThI
2.2.13 |[IpepauruioMHas MpaKTHKa
2.2.14 |Dunocodusi, METOOIOTHS U COBPEMEHHBIE TPEHIIBI HICKYCCTBEHHOTO MHTEIUICKTa KaK HAYKH

3. PE3YJIbTATBI OBYYEHMUS IO JTUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMH




OIIK-3: Cnoco0eH npoeKTHPOBATH H pa3padaThbIBaTh HAYKOEMKOe IPOrpaMMHoe o0ecrieyenue 1Jisi aBTOMAaTH3ALMHU CUCTEM U
MPOILECCOB B YCJIOBUSAX HEONMPeaeJeHHOCTH U AJIbTEPHATUBHBIX PellIeHHi B paMKaX MeKIUCIHMIIIMHAPHBIX 00J1acTeil, a TaKKe
pa3BHBaTh MHYOPMALNOHHO-KOMMYHHKALMOHHbIE TEXHOJIOTHH

3HaTh:

OIIK-3-31 meTo/pl aHANMM3a TAaHHBIX U 6a30BbIe MOJICIH MAIIMHHOTO O0YYCHUSI.

IIK-2: Cnioco6eH ucnoab30BaTh U Pa3BUBATH METO/IbI HCKYCCTBEHHOI0 HHTEJJIEKTA 1S pellleHusi TpPYAHO-(opMaTu3yeMbIX
3a1a4;

3HaTh:

ITK-2-31 3HaTh OCHOBHBIC MOAXO/bI OPraHU3alMK PabOTHI B IPYIIIIE

IIK-3: CniocoGen o6ecieunBaTh OPraHU3alMOHHOE U TEXHOJIOTHYeCKoe ofecnevyeHre KOAUPOBaHHUS HA A3bIKAX
NMpPOrpaMMHPOBAaHNS B PAMKAX BbINOJHEHHs PadoT U yIpaBJeHUI0 padoTaMH 10 CO3AaHUI0 (MOAN(UKALNN) U
conpoBoxaenuo UC.

3HaTh:

I1K-3-31 3nars METOJbI HAYYHOI'O PYKOBOACTBA IIPOBEACHUEM HCCIICIOBAaHUMN 110 OTJICJIbHBIM 3aJ1auaM

OIIK-2: CnocoGen pa3padaTeiBaTh H pa3BUBAaTh MaTeMaTHYeCKHe MeTOAbI MOAeTUPOBAHUS 00HEKTOB, IPOLECCOB U CHCTEM B
obJ1acTu NpogecCHOHATbHOI 1eSITEJIbHOCTH, OCYLIECTBJISITH MO/ICJIMPOBAHNE, AHATN3 U IKCIEPUMEHTHI B LEJISAX NPOBEAeHHs
JA€eTATBHOI0 MCCIeJOBAHMS IJIsI PEeLIeHHs] CI0KHBIX 3a1a4

3HaTb:

OIIK-2-31 TIpo CIoXHOCTH U POOIIEMBI, COTIPOBOXKAIOIINE HHKSHEPA MPHU MOIEPKKE CEPBUCOB, OCHOBAHHBIX HA MOJIEIIAX
MAIIMHHOTO 00yUYEeHHS.

OIIK-1: Crioco0eH 00001aTh M KPUTHYECKH OLIEHUBATDH ONBIT H Pe3y/IbTAThI HAYYHbIX HCCJIEIOBAHUI B 00/1aCTH NPUKJIATHOMN
MaTeMATHKHU, HA OCHOBE 3HAHMI1 PyHIaMEHTAILHBIX HAYK, B MEKAMCUHMILIMHAPHBIX 00/1aCTAX

3HaTh:

OIIK-1-31 Tunsl apxUTEKTyp CUCTEM MALIMHHOTO O0Yy4CHUSI.

OIIK-3: Cnnoco0eH MpoeKTHPOBATH U Pa3padaThbIBaTh HAYKOEMKOE MPOrpaMMHOe o0ecredyeHne Il aBTOMAaTH3ali| CHCTEM U
NPOLECCOB B YCIOBUSIX HEONPeaeJeHHOCTH U AJIbTEPHATUBHBIX PellleHHii B paMKaX MeKIUCUMIIIMHAPHBIX 00J1acTeil, a TaKkKe
pa3BUBaTh NHPOPMALHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHU

YMeTh:

OIIK-3-Y1 ymeTb aHaIU3UpOBaTh AaHHBIE U CTPOUTH NPOCTEHIINE MOJISIH MAIlIMHHOTO 00y4eHH .

OIIK-2: Cnoco0en pa3padaTsIiBaTh M Pa3BUBATh MaTEMAaTH4YeCKHE METOIbl MO/ICJTUPOBAHHUS 00HEKTOB, IPOIECCOB U CHCTEM B
00J1acTH PO ecCHOHATBLHOI IesITEJIbHOCTH, OCYLIECTBJISITH MO/IEJIMPOBAHME, AHAJIU3 U IKCIIEPUMEHTDHI B LEJISX NPOBeAeHHs
JI€TAJILHOTO0 UCCIIeTOBAHNUS /IS PeIEHHsI CJI0KHBIX 32124

YMeTh:

OIIK-2-Y1 CtpouTh CepBHC TaK, YTOOBI MUHIMH3HPOBATH BEPOSITHOCTH BOZHUKHOBEHHS ITPOOIIEM, KOTOPbIE MOTYT BOSHHKHYTH ITOCIIE
JETJI0s1 MOJICTH MAIIUHHOTO 00yUYeHHS.

Baanern:

OIIK-2-B1 HaBbikamu ¥ 3HaHUSIMU B 00JIaCTH MAIIMHHOTO O0YUYeHUS U pa3pabOTKH IPOrpaMMHOI0 oOecrieueHus, 15l MUHUMU3AIu1
BEPOSATHOCTH BO3HHKHOBEHHS IIPOOIIEM TI0CIIE JETUIOSN MOAENH MAIIMHHOTO 00yIeHH .

OIIK-3: Cnoco0eH npoeKTHPOBATH U pa3padaTbIBaTh HAYKOEMKOe MPorpaMMHoe o0ecniedenue A5l aBTOMATH3ALMU CHCTEM M
NPOILECCOB B YCJIOBUSIX HEOMpPeaeJJeHHOCTH U AJIbTEPHATUBHBIX PellleHH B paMKaxX MeKIMCUMIIJIMHAPHBIX 00J1acTeill, a TaKKe
pa3BuBaTh HHPOPMALHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHU

Baagern:

OIIK-3-B1 nHCTpYMEHTaMH, HEOOXOJUMBIMH AJIsI aHAIHM3A JAHHBIX M 00y4eHHs MOAENEH MallTMHHOTO 00y4eHHS.

4. CTPYKTYPA U COJAEPKAHHE

Kon HaumenoBanue pa3nesioB | Cemectp | Yacos | @opmupyemble [JIuteparypa u| [lpumeuanue | KM | BoimoJn
3aHATHSA U TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPHI | 3JI. pecypchl sieMble
KOMIIeTeH Ui padoTsI

Pa3nen 1. BBenenue B
Kypc. OCHOBBI 1eTJI0st
MojieJ1eii MAIIMHHOTO




1.1  |IIpuHUMIBI TOCTPOEHUS OIIK-2-31 OIIK | JI1.1JI1.2 KMS8 P2
CHUCTEM MAalIMHHOTO 00Y4eHHUSI. -2-Y1 OIIK-2- 21092
00630p crienupuyecKux B1 OIIK-1-31
po0JIeM CHCTEM MAIIMHHOTO
o0yuenus /Jlex/
1.2 |OG30p nn3aiiHa OCHOBHBIX OIIK-1-31 JI.1J11.2 KMS P2
apXUTEKTYpP CUCTEM 21032
MAIIMHHOTO 00YUCHHS
/JIex/
Paznen 2. Uccnenopanue
JAHHBIX
2.1 |O0630p ucciaenoBaTeNLCKON OIIK-3-31 OIIK | JI1.1JI1.2 KMS P2
4acTH Kypca: paboTa ¢ -3-V1 OIIK-3- 21032
MIPU3HAKAMH, 0TOOD B1
IIPU3HAKOB, 00yueHUe 6a30BbIX
Mmozenert /Jlex/
2.2 W3ydeHnue naHHBIX Ha OIIK-3-31 OIIK | JI1.1J11.2 KM1 P2
MIPAKTHUKE C TOMOIIBIO MTAKETOB -3-V1 OIIK-3-
Pandas u Scikit- learn /JIa6/ Bl
Paznen 3. O6opauuBanue
Mojaesn B maket Python
3.1 |OTnuuMe NpojAakilH Kojaa OT OIIK-2-31 OIIK| JI1.1JI1.2 KMS8 P2
HCCIIE0BATELCKOTO KOJIa. -2-B1 OIIK-2-
0030p CTPYKTYpHI IIPOJIAKIIH V1
kona. /JIex/
3.2 |IlogroroBka Mojenu Ais OIIK-2-V1 J1.1J11.2 KM2 P2
meruiost. Cosanue Python
IIaKeTa Ha OCHOBE MOJIYYCHHOM
Mozenu /J1a6/
Paznen 4. Jlensoii moaean
yepe3 REST API
4.1  |Ocuosel FAST API. O630p OIIK-2-31 OIIK | JI1.1J11.2 KM8 P2
cepsuca Heroku. /JTex/ -2-Y1 OIIK-2- €]
Bl
4.2  |Co3znanue BeO-IPUIOKECHUS C OIIK-3-B1 JI.1J11.2 KM3 P2
nomoripio FastAPI. demmoit OIIK-2-B1
CO3JaHHOTO MPUIIOKEHHS C
nomouisto Heroku. /JTa6/
Pazpnen S. CI/CD
5.1 Beenenne B CI/CD. O630p OIIK-2-V1 JI1.1J11.2 KMS8 P2
CYLIECTBYIOUIUX PELICHUS IS 21
nactpoiiku CI/CD maiimaitna
/JTex/
5.2  |Hacrpoiika CI/CD mnaiiruiaiina OIIK-2-Y1 JI1.1JI11.2 KM4 P2
B Y’K€ CO3/JaHHBIX IIPOCKTAX. OIIK-2-31 92
/J1a6/
Pazgen 6. Docker
6.1 Bsenenue B docker. /Jlex/ OIIK-2-31 OIIK | JI1.1JI1.2 KMS8 P2
-2-V1 3152
6.2  |xoHTeitHepu3alus OIIK-2-31 OIIK | JI1.1JI1.2 KM5 P2
MIPUJI0KEHUH C TIOMOILBIO -2-Y1 92

docker. Jlerutoit Mmozereii B
Buzie docker konTeliHEepOB.
/J1a6/

Pa3nen 7. dennoi moaeJeii ¢
NOMOIILI0 00JIAYHBIX
pelieHuit




7.1  |O630p 06nayHbIX peLIeHUH I 2 1 OIIK-2-B1 J1.1J11.2 KM8 P2
JIETUTOS ¥ TIOAJIEPKKU MOJIeNen OIlK-1-31 2132
MaIIMHHOTO 00yYeHHs
(GoogleCloud, AWS, Azure,
SberCloud u T.1.) /JIex/

7.2 Jemutoit Mozeneit ¢ MOMOIIBIO 2 4 OIIK-2-B1 JI1.1J11.2 KM6 P2
o0J1auHbIX cepBUCOB. /JIab/ OIIK-2-Y1 22

Pasnen 8. Jdemnoii
HeilipoceTeBbIX Mojeell

8.1 Co3aHue cepBUCOB Ha OCHOBE 2 1 OIIK-3-31 OIIK| JI1.1JI1.2 KMS8 P2
MOJIeNeH TITyO0KOTro 00yueHHS -3-V1 OIIK-3- 21
/JIex/ Bl

8.2 Co3nanue BeO-TIpUIIOKEHUS Ha 2 3 OIIK-3-31 OIIK| JI1.1JI1.2 KM7 P2
npuMepe HEHPOCETEBOTO -3-V1 OIIK-3-
Ki1accupukaTropa B1

nu3obpaxenuii. /J1a6/

Paznen 9. CamocTosiTe/IbHAS

padorta
9.1 Cosanue U Ao MoaeIu 2 110 |OIIK-2-31 OIIK| JI1.1JI1.2 P1
MAlIMHHOTO 00y4eHHUs B BUAIE -2-Y1 OIIK-2- | 3212233
BeO-npunoxenus /Cp/ B1 OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 TIK-3-31
OIIK-1-31

5. ®OH1 OHEHOYHBIX MATEPHUAJIOB

5.1. KonTtpoJibHbie MeponpusiTus (KOHTPOJIbHasI padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH H T.II), BOMPOCHI IS CAMOCTOSITeIbHOM

NMOJATOTOBKH
Kon Konrpobroe l;ldiozelfaii)Mze Bompocs! 1i1s oAroToBKU
KM MEPOIPUATHE A PEL P s A
KOMITETCHIINH
KMI1 Konrponpnas padora |OIIK-3-31;0I1K-3- Kak nmpoBoauTh n3ydeHne JaHHBIX Ha IPAKTHKE C TIOMOLIBIO TAKETOB
V1;0IIK-3-B1 Pandas u Scikit-learn
KM2 3ananuel OIlK-2-Y1 Kax noarotoButs Moaenu Ajis AETION.
Co3znanue Python makera Ha OCHOBE MOJTyYEHHOW MOIEH
KM3 3amanue 2 OIIK-3-B1;0I1K-2- Kaxkue sTansl moaAroToBKY MOIENH IS AEIUIOS ?
Bl Coznanne Python nmakera Ha OCHOBE MOJTy4SHHON MOJEN
KM4 3ananue 3 OIIK-2-Y 1;0I1K-2- 31|Kak npoBoautcst HacTpoiika Cl/CD maiiriaitHa B y’ke CO3MaHHBIX
MPOCKTaXx.
KMS5S 3ananue 4 OIIK-2-31;0IIK-2- Y1 |OcobeHHOCTH KOHTEHHEepH3aIiK MPHIOKEHHH ¢ TomoIisio docker.
Jerutoii Mmoeneii B Bue dOCKer KoHTeHepOB.
KM6 3aganue 5 OIIK-2-V1;0IIK-2- KaK OCYIIECTBIISIETCS ACTUION MOJIeTIel ¢ TOMOIIBIO OOJIAYHBIX
B1 CEpPBUCOB.
KM7 3ananue 6 OIIK-3-31;0I1K-3- OCOo0EHHOCTH CO3/1aHMs BEO-TIPHUIIOKEHUS Ha IIPUMEPE HEHPOCETEBOTrO
V1;0IIK-3-B1 KiIaccuuKraropa n300pasKeHUH.
KM8 Texymmii koutpons  |I[1K-3-31;0T1K-3- KoHTposabpHBIE BOIIPOCH! ONPEENSIOTCS MPEnoiaBaTeneM
OCBOEHHOTO 31;ITK-2-31;0I1K-3- |HemocpeICTBeHHO Ha 3aHSATHH U B COOTBETCTBHH C TEMOU 3aHSTHSI.
MaTepuaia u V1;0I1K-3-B1;0I1K-
nporpecca 2-31;0I1K-2-
HMPHOOPETEHHBIX V1;0IIK-2-B1;0IIK-
3HaHWH, yMEHUHN U 1-31
HaBBIKOB
5.2. Ilepeuyennb pa6oT, BbInoJHsAeMbIX N0 AucuuminHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Haspanue [IpoBepsiembie
WHIUKATOPBI Copnepxanue padboTbl
paboThl paboThI .
KOMITIETCHIIUH




P1 Cozpanuve u gemnoit  |OIIK-3-31;I1K-3- 1. Beenenue. llenu u 3agauu npoekTa

BeO-punoxkenus Ha  [31;I1K-2-31;0I1K-3- |2. O630p CylIecTBYIONUIUX PEIICHHA

OCHOBE MOJIENIU V1;0IIK-3-B1 AHau3 CyIecTBYIONMX PEMICHUN Ha PBIHKE

MAIIMHHOTO 00YUCHHS Onpenesnenue TpeOOBaHUH K pa3padaThIBAEMOMY IPOYKTY

3. Bb1Oop MoJienH MalIMHHOTO O0YUEHHUS U allTOPUTMA

4. Pa3paboTka BeO-TIPUIIOKEHHS

— IIpoekTupoBaHue U pa3paboTKa M0JIb30BaTENbCKOro uHTepdeiica
— Peanmmzanust dyrxizonana aast paboTsI ¢ MOAEIBIO MAITHHHOTO
o0yueHus (Hanpumep, kiaaccudukanus n3o0paxeHuil, npeacka3aHue
[IeH Ha aK[IUU U T.1.)

5. TecTupoBaHuE U OTJIAIKa

— IIpoBeneHNe TeCTHPOBAHMS MTPUIOKEHUS

— YcTpaHeHue 00HApYKEHHBIX OIIMOOK U HEJIOUETOB

6. Jlerutoit mpritoskeHus

— ITonroroBka NpUI0KEHUS K pa3BepPThIBAHUIO

— PasBepTsIBaHme MpUIIOKEHNS Ha cepBepe

P2 CamocTosTenpHas IK-3-31;11K-2- Yyamuiicst OCyIIECTBIIAET CAMOCTOATENBHYIO IIOATOTOBKY K JIEKLUSM,
MOJITOTOBKA K 31;0I1K-3-31;0I1K-3 |1aboparopHbIM paboTaM, KOHTPOJIBHBIM pabOTaM, 3aIIUTE Pe3yIbTATOB
3aHATUAM U -Y1;0IIK-3-B1;0IIK  [kypcoBoii paGOThI 1 3a4€THI 110 y4eOHON TUCIMUIUIMHE.

KOHTPOJIbHBIM -2-31 IMoaroroBka BKIIOYaeT B ceOs:
MEpPOTIPUATHAM. - TIOCEIeHHE KOHCYJIbTAllUui MpernoaaBaTels,

- U3y4€HHE JICKIIMOHHOTO MaTepHana,

- IPOCMOTP BUAEO03ANKCEH NPOIIEAIINX 3aHATHH,

- U3Y4€HHE METOANYECKUX MOCOOuii,

- paboTa ¢ PeKOMEHTyeMbIMHU JJIEKTPOHHBIMU HHU(PPOBEIMU HHTEPHET-
pecypcamu, 0a3aM¥ JaHHBIX, TOUCKOBBIMH CUCTEMaMHU.

5.3. OueHounbie MaTepHuaJIbl, HCNOJb3yeMble [JIs1 JK3aMeHa (onucaHue OUJIeTOB, TECTOB U T.IL.)

DK3aMeH 10 Kypcy "MeTo/ bl MaIIMHHOTO 00y4YeHus" He IPeAyCMOTPEH.

Bormpocsr mis 3auera.

Uro Takoe MamtmHHOE 00y4YeHHe?

Kakue ocCHOBHBIE 33/1a4 PENIAIOTCS C TOMOMIBIO0 MAIIMHHOTO O0yYeHUs?

B uem pazHuna Mexay oOydeHHEM ¢ yauTeaeM, 0e3 yUUTeNs U ¢ HOAKpeIuIeHueM?

Yto Takoe KOHTpoIMpyeMoe o0ydeHre 1 Kak OHO paboTaet?

Uro Takoe o0yueHue 6e3 KOHTPOJIS U KAKUE METOJIb OHO UCIIOIb3YyeT?

B 4em cyTh 00y4eHHs C TOAKPEIUIEHHEM U KaKHe arOPUTMBI UCIIOIB3YIOTCS B 3TOM Toaxoe?
Uro Takoe perpeccus M Kak ee MOXKHO HCIIOJIb30BATh B 33/1a4aX MAIIMHHOTO 00yueHHs ?

B 4em oTimune perpeccur OT Kiaccu@UKaluy U B KAKUX 3aJa4aX OHH HCIOJIB3YIOTCS?

Uro Takoe AepeBO PEelIeHUI U KaK OHO CTPOUTCS?

B 4eMm mpenMyIIecTBO U HEAOCTATOK UCIIOIb30BAHUS JIEPEBLEB PELICHUM 110 CPABHEHUIO C JPYTHMMHU METOIaMu?
Yro Takoe Meron K-Omkailinix cocesei 1 Kak oH paboraet?

B uem 3akimio4yaeTcs METOA ONMOPHBIX BEKTOPOB U KaK OH pellaeT 3aauu Kiaccuukanmu?
Yro Takoe HaUBHBIN OaileCOBCKHIA KilacCU(pHKATOp U Kak OH paboraet?

B yem cocTout MeTox kinacrepuzanuu K-means 1 KakoBbl €10 OCHOBHBIE HEIOCTATKH?

Kak pa6oraer anroputm DBSCAN ai1st oOHapykeHHs BBIOPOCOB ¥ KJIaCTEPU3AIMH JaHHBIX ?
B ueM 0COOEHHOCTB M KOT/Ia IPUMEHSETCSI MeTOA K-CpeHuX T KiiacTepu3arin?

Uro takoe aHcaM0JieBoe 00yueHHe U KaKue BUbl aHcaMmOuiel Bbl 3HaeTe?

UYro Takoe IrpaJueHTHBII OYCTHHT U Kak OH paboraer?

B kakux cirydasix UCIOJIb3YETCSl METOJ TIIaBHBIX KOMIIOHEHT U KaK OH paboraer?

B 1yeM 0cOOCHHOCTH M IPEUMYIECTBA UCTIOJIL30BAHNS CBEPTOYHBIX HEHPOHHBIX CEeTeH?

Uro takoe rimyb6okoe 00yyeHHe U B KaKUX CIIydasiX OHO HUCIIONIb3yeTcs?

B yem mpenMymiecTBa 1 HEJOCTATKH METOa APONAYT B 00y4eHNH HEHPOHHBIX ceTei?

Uro Takoe aBTO’HKOAEPHI U IJIS Uer0 OHU UCIIONIB3YIOTCA?

B 1yeM 0cOOEHHOCTH METO/a KpOCC-BaIUAAIIMN U KaK OH UCIIOIb3yeTCs?

Uro Takoe peryispu3anus U Kak OHa IPUMEHSETCS B MALIMHHOM O0y4eHuu?

B kakux 3a7a4ax UCIIOIb3YEeTCS] METOM OMOPHBIX BEKTOPOB?

Yro Takoe ROC-kpuBas 1 Kak OHa UCIIONB3YEeTCs IS OLICHKH KayecTBa Mojeneil kinaccudukannu?
B kakux 3agauax ucnoisb3yrorcs HelipoHHble ceTh KoxoneHa?

Uro Takoe O3ITHHT M KaK OH UCIIOJIb3YeTCSl B 00yUCHHH JIePEBbEB PEIICHUH?

Kaxkue 0c0OeHHOCTH 1 TS KaKHX 3a/1a4d UCTIONb3yeTcst MeTox Kriging?




5.4. MeToaUKa OLlEHKU OCBOEHUS AUCUMIIMHBI (MoayJisi, npakTuku. HUP)

®dopmoii aTTeCcTalluy 110 AUCIUIUINHE SBISIETCS 3a4YeT C OIICHKOM.
[IIkana onleHMBaHUS BKIIOYAET 4 YPOBHS C OLICHKAMK: OTIMYHO; XOPOIIIO; YAOBJICTBOPUTEIBHO; HEYIOBICTBOPUTEIBHO.

J1J1s1 oJTydeHHs UTOTOBOM OLICHKH IO JMCIUILTMHE yJalliics 00s3aH CAaTh Ha OLICHKY HE HIXKE YeM "yJOBJIETBOPUTEIHHO" BCE
KOHTPOJIbHBIE MEPOTIPUATHS U OLICHUBAaEMbIE 3a/1aHUs Ha 1a00paTopHBIX paboTax.

HToroBas orieHKa SIBISETCS CpeHer apuPMETHIECKON OLIeHKO!, POpMUpPYEeMOii Ha OCHOBAHHH OIICHOK, MOJYYCHHBIX YJaIIMMCS 32
JIOMAIlIHUE 3a7laHusl, KOHTPOJIbHYIO pabOoTy U OLIEHOK IOIY4Y€HHBIX Ha J1a00paTOpHBIX padoTax.

OreHka pe3yabTaToOB MPAKTHYECKUX 3aHATHH M BHEAYAUTOPHBIX CAMOCTOSTENBHBIX paboT B hopMe TOMAIIHNX 3aaHUH.

Kpurepun.

1) Onenka "oTyimanHo"

JlaHbl HcuepnbIBaONINEe 1 0OOCHOBaHHBIE OTBETHI Ha BCE IMOCTABICHHBIE BOIIPOCHL, IPABWIIBHO U PAIIMOHAIBHO PEIICHBI
IPaKTHYECKHE 3a1a4H; IPH OTBETaX BBLICIIIOCH MIABHOE, BCE TCOPETUUCCKUE ITOJIOKECHHS IPABHILHO  CBSI3aHBI C TPCOOBAHHAMH.
OTBeTHI OBUIN YETKUMH, KPATKUMH, II0 CYILIECTBY BOIPOCA W/WIN MPOOIEMBl U M3JIarajych B JIOTHYECKOH ITOCTIEJ0BATEILHOCTH.
ITpoaeMOHCTPHPOBAHO YMEHUE CAMOCTOSTEIIEHO aHAIU3UPOBATh (DAKTEI, COOBITHS, SIBICHNUS, TPOLIECCH B MX B3aUMOCBSI3H M Pa3BUTHH.
2) Ouenka - "xoporo".

JIaHBI TIOJIHBIE, TOCTATOYHO 0OOCHOBAHHBIC OTBETHI HA ITOCTABJICHHBIC BOIIPOCH, IPABMIILHO PELICHBI IPAKTHYCCKHE 3aJaHUs; IPH
OTBETax He BCET/a BRIIEISUIOCH ITIaBHOE (CYTh), OTJEbHBIE MOJI0KEHHS HE MMOJTHOCTBIO CBSI3aHEI C TPEOOBAHMAMH K 33/IaHHSM U
BOIIPOCAM, IIPH PEIICHUH NPAKTHYESCKHUX 3a/1a4 HEe BCET/a MCIIOJIb30BAIUCEH PALIOHAIBHBIC METOIUKU Pacu&TOB; OTBETH B OCHOBHOM
OBUTH KPaTKHMH, HO HE BCETAa YETKUMH.

3. OueHka - "yJ0BIETBOPUTENILHO".

JlaHBl B OCHOBHOM IIpaBHJIBHBIE OTBETHI HA BCE ITOCTABJIEHHBIE BOMPOCHI, HO 0€3 JTOJDKHBIX ITOJIHOTHL, TITyOHHBI B 000CHOBaHUS. [Ipu
PpCILICHNH IPAKTHYSCKUX 33124 yYaluiics HCTIOIb30BAJl MPEKHMIT OIBIT M HE IPUMEHSUT HOBBIC METOIMKH BBIIIOJTHEHUS PaOOTHI, HO Ha
YTOUYHSIOLINE BOTIPOCHI JaHBI IIPABUIILHBIE OTBETHL; IIPH OTBETaX HE BBIICISUIOCH TNIABHOE (CYTh) B pACKPHIBAEMOM BOIIPOCE; OTBETHI
ObLIM MHOTOCJIOBHBIMH, HEUETKHMU U 0€3 JIOJDKHOM JIOTHYECKOM IOCIeJ0BAaTeNbHOCTH; Ha OT/AENIbHbIE AONOJHUTEIbHBIE BOIIPOCH! HE
JIaHBI TTOJIOKUTEIbHBIE OTBETHL. HabroqatoTest myTaHHIa U HETIOHWMAaHIe TEPMUHOB M IOHSTHI, KOTOPBIE HE SIBISTIOTCS OCHOBHBIME B
MpeMETHON 00JacTu.

4. OueHka "HEyIOBIETBOPUTEIHHO".

3aTpymHseTCs PY BBIIIOJHECHUH IPAKTHYECKHX 3a1a4, B BEIIIOIHEHUU CBOCH POy, paboTa IPOBOIUTCS C ONOPOI Ha IPenoiaBaTes
WM JPYTHX CTYISHTOB. He MaHo HHU OJHOTO IOJHOCTBIO BEPHOTO OTBETA. B 0TBeTaXx He BBIIENAETCS INIABHOE; OTBETHI IABAJIHCh
MHOTOCJIOBHBIMH; HE3HAHUE WIIH IIOCTOSIHHAS ITyTaHWUIA B OCHOBHOW TCPMUHOJIOTHH AUCLHUILIMHBL; BCE OTBETHI JAIOTCS HE 110
CYIIECTBY (CMBICITY) 3aJaHHOTO BOIIPOCA M U3JIATAIOTCS ¢ HApyIICHUEM JIOTHIECKOH MMOCIIEA0BATEILHOCTH B BHICKa3bIBAHHSIX.

6. YHEBHO-METO/MYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHE

6.1. PexomMenayemas tutepatypa

6.1.1. OcHoBHast 1UTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubnmoreka WznarenscTBo, TOX
JI1.1  |Anmaiinus 3. Marmuanoe o0y4yenue: HOBbIi | bubanorexka MUCuC M.: Anbnuna [Tabmaumep, 2017
UCKYCCTBEHHBIH HHTEIUICKT:
Tiep. C aHIJ.
JI1.2  |Cwmomun /1. B. BBenenne B CKyCcCTBEHHBIH DnexTpoHHast OndIMoTEeKa Mocksa: ®uzmarnut, 2007
MHTEJUIEKT: KypC JIEKIUH

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « UHTepHEeT»

31 [90HUC Canvas https://Ims.misis.ru/login/canvas

D2 |MammHHOe 00yveHHe 3JIeKTPOHHBIH pecypc https://en.wikipedia.org/wiki/Machine_learning

3 Hadoop — MapReduce https://coderlessons.com/tutorials/bolshie-dannye-i-
analitika/uchitsia-hadoop/hadoop-mapreduce

6.3 Tlepeyenb MPOrpaMMHOro odecnevyeHus

.1 |ESET NOD32 Antivirus

1.2 [Creative Cloud for teams All Apps Multiple Platforms Multi European Language

1.3 |Microsoft Office

1.4 |LMS Canvas

IL5 MS Teams

I1.6  |Python

1.7 [Hadoop

I1.8 |Microsoft PowerPoint

6.4. Ilepeuyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M MPOgecCHOHATBHBIX 023 JaHHBIX




Ilopran DnexrpoHHas 6ubIMOTEKA: JUcCcepTaluy [DIeKTPOHHBIN pecypce] — Pexxum nocryna:

nl1 http://diss.rsl.ru/?menu=disscatalog/
2 Kypnan "HckyccTBeHHBIM HHTEIUIEKT U IpuHsTHE pemeHnit" Mactutyt cuctemuoro ananmmza PAH PO [Onekrponnstit

: pecypc] — Pexxum mocryna: https://www.aidt.ru/ru/

O6uepoccuiickuii Matematnueckuii nopran Math-Net.Ru [Dnexrponusiit pecypc] — Pexum nocrymna:

n.3 http://www.mathnet.ru/

4 PedeparnBras 6a3a 1aHHBIX [0 YHUCTON K MpHKIagHON MaTtemaTuke ZDMATH. [DxekrponHslii pecypc] — Pexxum nocryma:
H. http://zbmath.org/
TS baza nanueix MathSciNet - MexxyHapoIHbBIM HCTOYHHK HH(POPMAIIHH [0 MAaTEMATHKE U CTATHCTHKE. [ DIEKTPOHHBIN

pecypc] — Pexxum nocryma: Pexum mocryma: https://mathscinet.ams.org/mathscinet/publications-search

Russian Science Citation Index (RSCI). Baza naHHbIX aBTOPHTETHBIX POCCUICKHX KYPHAJIOB, OTOOPAHHBIX B SKCIIEPTHBIX
N.6 |rpymmax BeIyLIMMU POCCUHCKUMHU y4E€HBIMU Ha OCHOBaHHH (pOPMaLHBIX KPUTEPUEB, OHOIMOMETPUUECKHX MTOKa3aTesel
)kypHaioB B PUHI] u oGmiecTBeHHOM 3KcniepTU3bl. [DneKkTpoHHbIH pecypc] — Pexxum nocryma: http:/clarivate.ru/

baza nanueix IEEE/IEL. IEEE - ato Institute of Electrical and Electronics Engineers — BcemupHas opranusarms,
n.7 06T>eI[I/IH$[}OHIa${ CIICUAJIUCTOB IO PAaJUOBJICKTPOHUKE, CUCTEMaM YyIIPpaBJICHUA, KOMHLIOTepHOfI TCXHUKCE. [QJ'IGKTpOHHHﬁ
pecypc] — Peskum nocryma: https://ieeexplore.ieee.org/Xplore/home.jsp

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE

Ayn. Hasnauenne OcHarenne

B-907 VYdeOHas ayauTopus 1 cTanMoOHapHBIH KOMIBIOTED , MAKET JMICH3HMOHHBIX
nporpamm MS Office, komIuiekt ydeOHOI Mebenn Ha 42
MOCaIOYHBIX MECTa , JEMOHCTPAalOHHOE 00OpyHOBaHHE:
JIOCKa , MPOEKTOP MYJBTHMEIMHHBIA X 2 , 3KpaH X 2 ,
KOJIOHKH

Bb-902 VuebHast ayIuTopHs 12 cramnoHapHBIX KOMIbIOTEPOB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 2400g 32gb RAM) , maker
nuteH3noHHbIX mporpamm MS Office, nemoncTpanmontoe
o0opyJIoBaHME:  JOCKA , INPOEKTOP MYJIbTUMEIUNHBIMH,
KOMIUIEKT yueOHoi meOenu Ha 19 mect

UuransHbIH 3aJ1| AyAUTOpHS JJIs1 CaMOCTOSATENILHON pabOThI |KOMITIEKT yueOHOM MeOenu Ha 55 MecT /It 00yJaromuxcs,
JJIEKTPOHHBIX M3JaHUN 50 IIK c¢ pmocrynom k HWTC «Uurepuer», DMOC
YHUBEpCHUTETA Yepe3 JINUHbIH kabuHeT Ha ratdopme LMS
Canvas, nmurensuonnsie mporpammsl MS Office, MS Teams,
ESET Antivirus.

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCSA

Bce mareprans no aucnumuiHe "MeTo bl MaTMHAOTO 00y4YeHus" (JIKIINH, 3aJaHIs Ha JabopaTOpHBIE pabOTHI U JOMAIIIHHE 3aJaHH,
METOJUUECKUE YKa3aHHs, CIIPAaBOYHBIN MaTepUall U T.1.) B 3JIEKTPOHHON (GopMe pa3MelaloTcs B JIEKTPOHHOM cUCTeMe 00y4eHHs
HUTY MUCHC LMS Canvas, rie npenojaBaTeieM Co31aeTcs 0JHOUMEHHBIN Kypc, Ha KOTOPBIH JOJIKEH "moanucaThes "
(3aperucTpUpOBaTHCS) KaXKAbIH ydaIuics.

IpenonaBatens M0 Mepe MPOXOXKACHUS Kypca pa3MelnaeT Bech He0OXOUMBIH JUIs yJaIlnuxcst MaTepral Mo IpeaMeTy B pa3jenax
Kypca, COOTBETCTBYIOIUX paboyel mporpaMme AUCLUILTHHBL.

Kax mpaBmnito urst Bcex JIeKIHiT 0CyIecTBIIeTCS BUACO3AIIICH C HCIIOTb30BAaHNEM COOTBETCTBYIONIET0 000pyIOBaHNUS. 3aliCaHHBIE
BUJICO JIeKIMH pa3memnatorcs B cucteme LMS Canvas u  goctynHbl yyamumcst 171 03HaKOMJICHHUS, TOJITOTOBKHU K JIAOOPaTOPHBIM
paboTaM U KOHTPOJIBHOH paboTe, a TakxkKe A YCIEHIHOIO BbINOJHEHMS JOMAIIHUX 3alaHUi.

1. JIexumu no xkypey "MeTo bl MAIIMHHOTO 00y4YeHHs " YUTAIOTCS B Ay AUTOPHSIX U, OTHOBPEMEHHO, AUCTAaHIMOHHO TPAHCIUPYIOTCS B
MS Teams.

2. JlaboparopHbIe pabOTHI IPOBOAATCS B KOMIBIOTEPHBIX YUeOHBIX Kilaccax kadeapsl HHxeHepHoit kubepretukn nHetHTyTa MTKH.
3. JIst caMOCTOSATENbHOI paboThl UCTIONIB3YETCs 3JEKTPOHHAst oOyuaroias cuctema Canvas.

4. KoHcynbTanuu 1o Kypcy mpoBoAsSTCs NpenoaBaTeaeM M0 KaleHJApHOMY ILUIaHy rpa(uKy B ayTUTOPHUIX KadelIpbl, a TAKKE C
UCTIONb30BAaHUEM CPEJICTB AUCTAHIMOHHOTO OOLIEHUS IIEKTPOHHON oOyuaromiel cucremsl Canvas.

5. Texymuil KOHTpOIb IPOBOJUTCA KaK B SJIEKTPOHHOU (opMe Ha KOMIbIOTEPAX B AUCILIEHHBIX Kilaccax Kadeapsl ¢
HCTIONB30BaHUEM DJIEKTPOHHON 00y4aromieit cucteMbl Canvas, Tak 1 B 04HOH GopMe Ha 3aHATHAX B ayIUTOpHsIX Kadenpsl. s
HNOATOTOBKU K KOHTPOJIBbHBIM MEPOIIPUATHAM CTYAEHTY BBLIAETCS NIEPEUEHb TEM, [I0 MaTepHaly KOTOPbIX OyJeT KOHTPOJIbHOE
Mepornpustue. [IoAroToBUTH K KOHTPOJIBHON paboTe CTyIeHTa BO3MOXKHO NPH KOHCYJIBTAIUAX B CUCTEME CMEIIAHHOTO 00YyUeHNUS
Canvas i KOHCYIbTalHIX Ha OYHBIX 3aHATHSAX.

6. OOy4yeHne OpraHu3yeTcsi B COOTBETCTBUH € HacTosllel nporpammoii. CaMmocTosTelibHast paboTa CTyJICHTOB OPraHU3yeTCsl U
KOHTPOJHMPYETCS € IOMOLIBIO AJIEKTPOHHBIX BEPCUI KOHCIIEKTa JIEKIUH U TOCOOHIA ¢ BOIIPOCAMHU I CAMOIIPOBEPKH, a TAKXKe
HMHIUBHUAYaJIBHOTO OIPOCa CTYIECHTOB BO BpeMs IPOBEICHHUS T1a00OPaTOPHBIX padoT.

7. J1j11 caMOCTOATENbHOM paboThl CTYJEHTaM IIPEAOCTaBIAIOTCS JUCILIelinble kiaaccsl 6ubnuorexku HUTY MUCHC. B nponecce
CaMOCTOSTENILHON pabOoThI CTYACHTHI UCIIOIB3YIOT AJIEKTPOHHYI0 00y4arolryto cucremy Canvas.




