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1 Henu u 3axa4mn u3ydeHus TUCHUILTAHBI (MO1YJIs1)

1.1 Leab ocBOEHUS TN CHUTIIAHBI

Henpio ocBOCHHS AUCIMILTUHBI SBISIOTCS (OPMHpPOBAHHE y CTYJIEHTOB TEOPETUUECKUX
3HAHUN U MPAKTUYECKUX HABHIKOB 10 OCHOBAM MAIIMHHOTO OOyYEHMsI, OBJIAJICHUE CTyJACHTAMH
WHCTPYMEHTapueM, MOJEISIMH M METOJAaMHM MAIIUHHOTO OOYy4YeHHs, a Takke MpHoOpeTeHue
HABBIKOB HCClenoBatels MaHHbIX (data scientist) m pa3paboTurMka MaTEMaTHYECKHX MOJICIICH,
METOJIOB M aJITOPUTMOB aHAJIN3a JaHHBIX.

CopepxaTenpHOEC HAIMOJHEHWE AWCIUILIMHBI OOYCIIOBICHO OOmMMH 3ajadyaMud B
MOJIFOTOBKE OakaiaBpa.

Hay4Hoii OCHOBOM Mg IIOCTPOCHMSI NPOrpaMMbl JAHHOM JMCLMUIUIMHBI SBJIAETCS
TEOPETUKO-TIPArMaTUYECKUI TOIX0 ] B O0YUEHHH.

1.2 3agaun AMCHUILIMHBI

—  H3YYCHHE KJITFOUYEBBIX MOHATHM, IIEJICH 1 3a]1a4 UCITOJIb30BAaHUS MAIIIMHHOTO O0YYCHHS;

— H3Y4YEHHE METOJOJOTMYECKUX OCHOB NPUMEHEHUS aJITOPUTMOB MAIIMHHOTO
00y4eHwusl.

— HW3y4YeHHE METOJI0B MAIIUHHOTO OOYy4YeHHs, COOTBETCTBYIOIIMX Pa3IMYHBIM
MCCJIEA0BATENIbCKUM 3a/layaM, HHTEPIPETUPOBAHUE TTOJIYYEHHBIX PE3YJIbTATOB;

— YMEHHE BH3YaJH3UPOBATH PE3yJIbTAaThl PAOOTHI aTOPUTMOB MALTHHHOTO OOYyYCHHS,
BBIOMPATH;

—  npuoOpeTeHre OMbITa 110 MPUMEHEHUIO METOI0B MAIIIMHHOTO O0yYEHHUSI, IIOCTPOCHHUSI
U OIICHKH KauecTBa MOJCIICH.

1.3 MecTo qucuunjnHbl (MOAYJs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
JucrtununHa «Mammaaoe 00ydeHue» otHocuTcs K «K.M.Komrmiekcabsie Mogym» bioka
1 «IucrumuinHe! (MOIyH)» y4eOHOTO IUIaHa.
BxoaHbIME 3HAHUSMU TSI OCBOSHUS JAHHOW JUCITUTUIMHBI SBIISFOTCS 3HAHUS, YMEHUS U
OTIBIT, HAKOTUJICHHBIN CTYICHTaMH B MPOIECCE U3YUCHHS TUCIUIUINH «MaTemaTudeckas JoTuKa u
JUCKpETHass MaTeMaThka», «OCHOBBI MPOTPAMMHPOBAHUS», «METOIbl MPOrpaMMHUPOBAHUS.
OOyuaromuiics 10HKeH:
— UMeTh 0a30Bbic HABBIKM B HAMHCAHWMA TPOTpaMM Ha MPOUEAYPHBIX H OOBEKTHO-
OPHUEHTHPOBAHHBIX S3bIKAX;
—  OBITh 3HAKOMBIM C HAaH0OJIEE YACTO BCTPEUAOIIUMHUCS CTPYKTYPaMH JaHHBIX, YMETh UMH
M0JIb30BATHCA U 3HATh BHYTPEHHIOIO OpTraHU3aIIHIO.

1.4 Ilepedyenb MJIaHMpPYyeMbIX Pe3yJbTATOB O0Oy4eHHsl IO JMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbI

N3yyenne naHHOW y4eOHOW JMCHUIUIMHBI HAmNpaBiIeHO Ha (OPMHUPOBAaHUE Y
00yYaroIUXCs CIEAYIOINUX KOMITETEHIIUN:
nK-2 Cnoco0eH aKTHBHO Y4YacTBOBAaTh B HCCJIEJ0BAHMH HOBBIX MATEMATHYECKHX
Mojiesieii B eCTeCTBEHHBIX HAYKAX; BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooJieM, BOSHMKAIIIUX B X0/1€¢ MPodecCHOHAIbHOM 1eSITeJIbHOCTH B 00J1aCTH
MO/IeJTUPOBAHUS U AHAJIN3A CJIOKHBIX €CTECTBEHHBIX H HCKYCCTBEHHBIX CHCTEM
3HATH UIIK-2.2 (40.001 A/02.5 3mn.1) llenu u 3amauu MPOBOAMMBIX HCCIIEIOBAHUNA H
pa3paboTOK B €CTECTBEHHBIX HAyKax
HUIIK-2.3 (40.001 A/02.5 3u.2) OTe4ecTBEHHBIH M MEKIYHAPOAHBIA OMBIT B
WCCJICIOBAaHNH MaTEMaTHICCKIX MOJICIICH B €CTECTBEHHBIX HAyKax
UIIK-2.4 (40.001 A/02.5 3un.4) Meroabl NpoOBEACHHUS OSKCIEPUMEHTOB H
HaOmroeHuii, 0000meHnss u 00paboTKM MH(OPMAIMK B HCCICIOBAHUN HOBBIX
MaTeMaTHYECKHUX MOJICJICH B €CTCCTBCHHBIX HayKax



YmMmerh

Biaagernb

IIK-3

3HaTh

YMeTh
Baanern

IIK-4

3HaTh

YMmerhb

Biaagernb
ITK-6

NIIK-2.5 (3u.5) Teoperuueckue OCHOBBI M QJITOPUTMBI HCKYCCTBEHHOTO
MHTEJIJIEKTa U MAIIUHHOTO 00y4YeHHS

UIIK-2.9 (VY.3) Bribop, peanmsaius aJlropuTMoOB, aJanTanusi W HACTPOHKa
AJITOPUTMOB UCKYCCTBCHHOT'O MHTCJIJICKTA U MAIIUHHOT' O 06yquI/151

NIIK-2.13 (40.001 A/02.5 Hdp.2 Ta.) destensHOCTh, HANPaBICHHAS HAa PELICHUE
3a/1ady aHAJIIMTUYECKOTO XapaKTepa, IMPEoJiaraloidx BHIOOp M MHOrooOpasue
aKTyallbHBIX CIOCOOOB peIICHHs 3ahad, Pa3paOOTKH HOBBIX MaTeMaTUYECKUX
MOJICJICH B €CTECTBEHHBIX HAayKax

UIIK-2.14 (Tn. 5) HaBeikamMu JeKOMIO3MIHH, (OpPMATH3AINH TPOIECCOB U
00BEKTOB JIJIS MCIIOJIH30BAHUS MHTEIICKTYaIbHBIX TPOTrPAMMHBIX PEIICHHUI

Cnoco0eH OpHEeHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIILIOTEPHOM
MATeMaTHKHU; 00J1a1aTh CHOCOOHOCTAMHM K 3(Q(PeKTHBHOMY NPUMEHEHHI0 H
peayin3aiuu MaTeMaTHYeCKH CJI0KHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3u.3) Meroapl u CcpeACTBAa MPOSKTUPOBAHHS
NPOTPAaMMHOTO  OOCCIICYCHUsI TMPH peallu3alliil  MaTeMaTHYECKH  CIIOKHBIX
JIITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEHHBII OTEYECTBEHHBIH M 3apyOeKHBII
OTIBIT B pa3paboOTKe aITOPUTMOB KOMITBIOTEPHOM MaTeMaTUKU

NIIK-3.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH W MEXIYHAPOJHBIA OMBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOM MaTEMaTHKH

UIIK-3.8 (40.001 A/02.5 Tnu.l1) IIpoBegeHme 5SKCIEPUMEHTOB TIO OIIEHKE
3¢ (HEeKTUBHOCTH peann3allii MATeMaTHIECKH CIIOKHBIX aJITOPUTMOB

Cnoco0eH aKTMBHO y4acTBOBATh B pPa3pa00oTKe CHCTEMHOI0 M NPHKJIAJIHOIO
NMPOrpaMMHOro odecreyeHnst
HNIIK-4.2 (06.001 D/03.06 31.2) Tunosble pemeHusi, OMOIMOTEKH MPOTrPAMMHBIX
MoAayJieH, TIabMoHBI, KJIacChl OOBEKTOB, WCIOJB3yeMble TIpH pa3padboTke
CHCTEMHOT'0 M MPHUKJIAAHOTO MPOrpaMMHOI0 00ecTiedeHus
NIIK-4.3 (06.001 D/03.06 31.3) MeToap!l 1 cpencTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO IPOTPAMMHOTO 00ecieueHHsI
UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu WC, npenmerHas o00JacTh
CHCTEMHOE U MPUKJIAIHOE IPOrpaMMHOE oOecrieueHre
UIIK-4.9 (06.016 A/30.6 3n.2) Bo3moxnoctn HC, wmetonmpr pa3paboTKu
MPUKJIAJHOTO MTPOrPaMMHOTO 00ecTieueHus

NIIK-4.11 (06.001 D/03.06 ¥Y.2) IlpuMeHSTh METOABI U CPEACTBA MPOSKTUPOBAHUS
CHCTEMHOTO U MPHUKJIAIHOTO MTPOTPAMMHOTO 00ECTIeYeHHS, CTPYKTYP JaHHBIX, 0a3
JTAaHHBIX, IPOTPaMMHBIX HHTEp(eiCcoB

NIIK-4.12 (06.016 A/30.6 ¥.2) [InanupoBaTh pabOTHI B MPOEKTaxX pa3pabOTKH
CHCTEMHOT'0 M MPHUKJIAAHOTO MPOrpaMMHOI0 00ecTiedeHus

WNIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHSATh METO/IbI MPOBEACHHSI SKCIIEPUMEHTOB
IpY aHAJIN3€ CUCTEMHOTO M MPUKIIAJHOTO MPOrPaMMHOI0 00ecTiedeHus

Cnoco0eH HaX0AMTh M H3BJIEKATh AaKTYAJbHYI0 HAaYYHO-TEXHHYECKYIO
HHPOPMALMIO U3 YIEKTPOHHBIX O0HOJHMOTEK, MH(POPMAIMOHHBIX CIPABOYHBIX
CHCTEeM, COBPeMEeHHBIX MPOo(ecCHOHAIBHBIX 0a3 TaHHBIX U T.II.



3Hathb NIIK-6.1 (06.015 B/16.5 3H.7) UcTrouHWKH aKTyalbHOW HAyYHO-TEXHHUYECKOH
uHpopmaruu
NIIK-6.2 (40.001 A/02.5 3mn.1) llenu u 3amauu MPOBOAMMBIX HUCCIICIOBAHHNA H
pa3paboTOK, METOIbI CPAaBHUTEILHOTO aHAM3a ¢ HH(pOpMaIueid n3BIeYeHHON U3
ANIEKTPOHHBIX OMOIHOTEK, NHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 TaHHBIX U T.II.

Ymernb

Baagers UIIK-6.4 (40.001 A/02.5 [dp.2 Tn.) JlesarenbHOCTh, HAMpaBiICHHAs HA PEIICHUE
3a/la4 aHAJMTUYECKOr0 XapakTepa, IMPeAnoyiaralouiux BbBIOOP W MHOrooOpasue
aKTyaJbHBIX CHOCOOOB pELICHUs 3aJa4y C MCIOJIb30BAHUEM aKTyaJbHON HAay4YHO-
TEXHUYECKOM HH(OpMalMK, U3BICYCHHON U3 OJIEKTPOHHBIX OUOIHOTEK,
WH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX NPO(EeCcCHOHATBHBIX 0a3
JAHHBIX U T.II.

nK-7 Cnoco0HOCTh HCNOJIL30BATH 3HAHHE OCHOBHBIX METOJA0B HMCKYCCTBEHHOIO
HHTEJJIEKTA B MOcCJeayoneid npodeccuoHalbLHOI /1eATeJJbHOCTH B KayecTBe
HAY4YHBIX COTPYJAHMKOB, IpernojaBarTejedl 00pa3oBaTeJbHbIX OPraHU3aLM
BbICILIEr0 00pPa30BaHUs1, HH:KEHEPOB, TEXHOJIOTOB

3HaTh

Ymers HNIIK-7.1 (Y.1) Metoabl pa3paOOTKi OpUTUHAIBHBIX aJITOPUTMOB U IIPOTPAMMHBIX
pEIIeHUH C UCTIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTH

Baagers UIIK-7.2 (3.1) Hactpoiika He0OX0AMMOT0 OKpYKEHUS ISl pabOThl ¢ HEHPOHHBIMU
CeTMU
NIIK-7.3 (B.1) Bnageet HaBbIKOM HCIOIb30BaHUS CYLIECTBYIOIIUX MPOTPaAMMHBIX
OubMoTeK M MoJeNed, CO3/1aHusl MPOTPaAaMMHBIX pealn3aliil UCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI

2. CTpyKTYypa M coaepKaHue TUCHUITUHBI

2.1 Pacnpenesienne TPyaA0EéMKOCTH IMCIUIJIMHBI 110 BUAaM padoT
OO6mast Tpy10EMKOCTh JUCIUIUIMHBI cocTaBisieT 3 3ad. enl. (1084acon), nx pacnpenenenue
0 BHJIaM pa0OT MPEJCTaBICHO B TaOJIHIIe

CemecTpnl
Buj yueOHoii padoThI Beero (4achl)
4acoB o
KonTakTHasi padoTa, B TOM uncJe: 46,3 | 46,3
AyauTopHbIe 3aHATHS (BCEro): 42 42
3aHATHS JIEKIIMOHHOTO THIIA 14 14
JlaGopaTopHbIe 3aHATHS 28 28
3aHATHSA CEMUHAPCKOTO TUTA (CEMUHAPHI,
MIPAKTUYECKHE 3aHITHsI)
HNuas koHTaKTHas padora: 4,3 4,3
Kontpoisb camocrositenbHoM padoTsl (KCP) 4 4
[Tpomexxyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTesibHAsi pad0oTa, B TOM YHCJI€: 8 8




IIpopabomka yuebHozo (meopemuueckozo) 4 4
Mamepuana
Buvinoanenue unousuoyanbhvix 3a0anutl 5 )
(noocomoexa coooueHull, npe3eHmayutl)
[ToAroTOBKA K TEKYIIEMY KOHTPOJTIO 2 2
KoHTpoJb: 53,7 | 53,7
IToaroToBka K 3K3aMeHY 53,7 53,7
Jac. 108 108
B TOM 4HCJIe
O0mas Tpy10eMKOCTh KOHTAKTHAasl 46,3 | 46,3
padora
3a4. el 3 3

2.2 CTpyKTypa JUCHUNJIMHBI

Pacnpenenenuie BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM AUCLUUILUINHBL.
Pazniensl (TeMbl) TMCUUILIMHBL, H3y4YaeMble B 8 cemecTpe

KoJsmmyecTBO yacos
Bueayn
Ne HaunmeHnoBaHue paszieioB (Tem) Beero AynpuropHas pa6ora nTo;)Ha
padora
J m3 JIP CPC
1 2 3 4 5 6 7
1. | BBenenue B MammmHHOE 00y4eHHE 6 2 4
2. | JIuneliHple MOJIENIU pErpecCUuun 8 2 4 2
3. | Jloructuueckas perpeccus 8 2 4 2
4. | Knaccuduxkanus 8 2 4
5. | Knacrepuzarus 8 2 4
6. | JlepeBbs penieHuit 8 2 4 2
7. | AHcamOJeBbIe METOIBI 8 2 4 2
HNTOI'O no pa3nejamM JMCHUILUIMHBI 50 14 28 8
Kontpoib camocrositenbHoM padoTsl (KCP) 4
[Tpomesxytounas arrectanus (MKP) 0,3
[ToaroToBKa K TEKymeMy KOHTPOJIIO 53,7
O011as TPYA0€MKOCThb MO JUCHUIIHHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansmus/cemunapsl, JIP — nabopamopnuvie 3anamus, CPC —

camocmosmenbHa pa6oma cmy()eHma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLIHHBI

2.3.1 3aHaTHA JEeKIMOHHOI0 THIIA

®opma
Ne HaumeHoBaHue pa3zjiena (TeMbl) Conep:xanue pasjeiia (TeMbl) TeKyl1ero
KOHTPOJISt
1 2 3 4
Beenenue mpeaMeTHyro obmacte. [Ipumepst K, T
HCIIOJIb30BaHUA METOJIOB MAaIlIuHHOI'O
0o0ydeHwUs UT PeIIeHUs TPUKITaTHBIX 3a1a4.
1. Beenenne B MammmHHOE 00yUeHHE 3HaKOMCTBO co CIIEUAIIN3UPOBAHHBIMUA
OmbnmoTexkamMu  SI3BIKa  IPOTPaMMHUpPOBaHHSA Py

thon i Hay4yHBIX pPAcCUYETOB M aHAIM3a JAHHBIX.
NumPy, SciPy, pandas.




®opma

Ne HaumeHoBaHue pa3sjeiia (TeMbl) Copep:xanue pasjesia (TeMbl) TeKyl1ero
KOHTPOJISI
1 2 3 4

3HaKOMCTBO C Pa3IMYHBIMU METOAAMH
pe1o0padOTKU TaHHBIX, OTUCATEIHHBIMH
CTaTHCTUKAMH U OCHOBHBIMH CIIOCO0aMH
BH3YaJIN3alliH JAaHHBIX, METOJJaMH CHIKEHUS
pa3mepHOCTH. MeToa TTTaBHBIX KOMIIOHEHT.
Baxxnocts HOpMHUpOBKH HaHHBIX. [IpenobpaboTka
JlaHHbIX. PaboTa ¢ mponyIieHHbIMU 3HaUEHHSIMH.
[TocranoBKa 3anaun perpeccuu. JINHEMHbIN K, T
perpeccuoHHbIi aHamu3. OTOOp NPU3HAKOB,
KOJIJTMHCAPHOCTD, BJIUATCIBHBIC Ha6J'IIO}:[eHI/I$[,

2. JIuneiiHble MOZIENH perpeccuu
aHanu3 ocraTkoB. HemapaMmerpuueckas perpeccus
(sinepHoe crinaxkuBanue). L1 u L2 perynspuzanust.
MeTpuku KauecTBa.
Paznenenue qaHHBIX Ha 00y4JalOIINE U TECTOBBIE. K, T
3. | Mormermaecxas perpeccns Hopmuposka nannsix. Onpenenenue

nepeoOydeHHOCTH MoenH. Kputepun oneHkn
Ka4yecTBa MOJIyYeHHBIX MOJIETeH.
[TocranoBKka 3amaun K1accUpUKAIN, 0030p K, T
OCHOBHBIX METOJIOB €€ pelleHus. bunapHas u
MHOTOKJIaccoBas Kinaccuukanus. Jlornctuaeckas
perpeccusi. MeTpuKH KauecTBa KJIacCUPHUKALUH
(Tounocte/cnenuduanocts, ROC-kpuBas,
MJIOMIA/Ib MO/ KPUBOH).
CrpykTypa IepeBbeB pereHu. Bupl paznensronux K, T
5. | HepeBbs peuieHuit ¢dynkumii. O0ydeHus AepeBa peleHni.
AnroputMm Random Forest.
OOyueHne Ha Hepa3MEUCHHBIX JTaHHBIX. K, T
Knacrepusanus. Mepapxudeckas kiactepusanus.
6. Kunacrepuzanus Meton K-cpenanx, DBSCAN u np. O630p MeTO10B
KJIaCTepU3alliH, PETN30BaHHbBIX B OMOIMOTEKE
sklearn.

AHcaM01 aITOPUTMOB MAITMHHOTO OOYUYCHHSI. K, T
ArperupoBanue Mozeneid. AHcamOIH
pelarmImux aepeBbeB. Meton ciaydaiHOro jeca.
I'pagueHTHBIN OYCTHHT.

4, Krnaccudpukarus

7. AncaMOJIeBBIE METOIBI

IHpumeuanue: JIP — omuem/3auwguma nabopamopnou pabomul, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epaguueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHA CEMUHAPCKOIO THIIA

He npenycmoTpenst

Ipumeuanue: JIP — omuem/3awuma nabopamopnou pabomul, KII - guinonrnenue xypcosozo npoexma, KP - kypcogoii
pabomul, PI'3 - pacuemno-epagpuueckoco 3adanus, P - manucanue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaunmenoBanue pasaesa (TeMbl) HaumenoBanue 1a0opaTopHbIX padoT TEKYIero
KOHTPOJISI

1 2 3 4

[Ipumepsr! UCTIONB30BaHUS METOA0B MAIIUHHOTO O0YYEHUS P3
1 B TS pakTHYeckux 3anad. Kparkuit 0630p cuHTaKcuca

. Be/ICHHE B MAIINHHOE 00yJeHHe
s3p1ka Python. BerpoeHHBIE onepanny v QYHKINH, TATBL
CTPYKTYPHI JaHHBIX.




HaumeHoBaHue pa3sjeiia (TeMbl)

HaumeHoBaHue J1a60PaTOPHBIX padoT

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

BBenenue B MammmHHOE 00Y4YEHHE

Bubmmorexn NumPy u SciPy. Marpungst. Pazpexennsre
Martpuipl. anexcuposanue, cpessl. OObeqUHEHNE
MaccuBoB. bubnnoreka pandas. 3anmpockl k TabIUIAM:
BBIOOpKA CTPOK/CTOJIOIOB 1O 3aJaHHBIM KPUTEPHSIM.
Moaudukanus >1eMeHToB Tabaunsl. JlobaBneHne
CTPOK/cTONOLOB. ' pynnupoBKa U arperupoBaHue.
OO0bvennHeHNe TaONHII (pa3TUYHBIC BUIBI jOin).
MHOroMepHbI€ JaHHbIE: MYJIBTUHHIIEKCHI. Oneparuu
stack-unstack. IToctpoenue cBoamHbIX Tabuil (pivottables).

P3

JIuneiHbIe MOAETH perpeccun

Omnucarenbhble ctatucTrkd. O630p 6ubamorex matplotlib,
seaborn, bokeh. ba3oBbie TUIIBI BU3yaTU3aliy TaHHBIX.
3HakoMcTBO ¢ Oubanorekoii scikit-learn (sklearn).
[IpenobpaboTrka naHHBIX. METO TTaBHBIX KOMIIOHEHT.
Pa6oTa ¢ IpOonyIeHHbIMY 3HAYCHUSAMHU

P3

JIuneiHble MOAETH perpeccun

IMonuuomuanbHas perpeccus. CMeLIeHHe 1 AUCTIEPCHSI.
['peOHeBas perpeccusi.

P3

Jloructuaeckas perpeccus

LeneBas GyHKIMS IOTHCTUYECKOM PErpecCui.
Peryinsipuzariyist JOTUCTHYECKOH perpecCui.

P3

Jloructuueckas perpeccust

Omnpenenenus LeeBoi METPUKU KauecTBa. CpaBHEHHE
Pa3INYHBIX METPHUK KauecTBa Mojeneil. Pabora ¢
HecOaTaHCHPOBAaHHBIMH HabOpaMu

P3

Knaccudukanus

Peanu3zanus perpecCHOHHBIX U KITaCCU(DUKAIIMOHHBIX
Mozelier ¢ momompio sklearn. Pabora ¢ cHHTETHUECKUMA
JIAaHHBIMU. Peanusanys MeTo1a rpaJIeHTHOTO CITyCKa.

P3

Knaccudukanus

Peanuzarnus Moescii Ha OCHOBE MeTo1a K-Oamkaiimmx
coce/ieil METo/1a OTIOPHBIX BEKTOPOB

P3

JlepeBbs perieHui

TIpaBuiia ¥ aHanM3 Ka4ecTBa (TOYHOCTD, OJIHOTA). AHAIH3
¢ momotsio ROC kpuBoii. AITOPUTM MOCTPOCHUS
JIepPeBbEB PELICHUM.

P3

10.

JlepeBbs pereHuit

. Kputepuit nHpopMamoHHOro BHIMIPHIIIA U KPUTEPHIA
Joxunu. Jleca pemammux AepeBbeB.

P3

11.

Knacrepuzanus

AJTOPUTMBI KITaCTEPU3ALUH ¢ PUKCUPOBAHHBIM
KOJIMYECTBOM KIIACTEPOB.

P3

12.

Knacrepu3zanus

. AIITOPUTMBI KJTACTEPU3AIUH TI0 [UIOTHOCTH.
Hepapxuyeckasi KJIaCTepH3alIusL.

P3

13.

AmncaMOJieBbI€ METOIBI

Peanu3zanus Mozenel ¢ MOMOIIBIO METOa TPaIUEHTHOTO
OycTHHra, MeTo/a ciiy4aiHoro jeca. buenaunr u
CTEKKHUHT.

P3

14.

AHcaMOJieBbIE METO/IbI

Peanuszanus Mozenel ¢ HOMOIIBIO METOAA IPAAUEHTHOTO
OycTHHra, MEeTOAa Clly4yaiHoro Jieca. MeToabl oToopa
npusHakoB. ONTHMHU3AIHS THIIEpIIAPAMETPOB

P3

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosou
pabomul, PI'3 - pacuemno-epaguueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)

He npegycmoTrpensl

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHusi JJIsl CAMOCTOSITeIbHON PadoThI
o0yyarommxcst o JMCHHUILIHHE (MOYJII0)

[Tepeyenn yueOHO-METOUYECKOTO 00ECTICUSHUSI TUCIIUILTAHBI
No Bung CPC IO BBITIOJIHEHUIO CAMOCTOSTENILHOM paObOTHhI
1 2 3




1 |Uzyuenue Meroanueckue ykasaHUs II0 OpPraHU3ALMU CaMOCTOSTEIIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPK/ICHHbIE kadenpoit
Marepuaia WHGOPMAIMOHHBIX TeXHOIOrHH, mpoTokoi Nel ot 30.08.2019

2  |Pemenwue 3amau Meroanueckue yka3aHusi [0 OpPraHU3ALMM CaMOCTOSITEIbHOU

paboThI CTYJCHTOB, YTBEPKIACHHbBIE kadenpoit
nHGOPMaIIMOHHBIX TeXHOIOoTrHH, mpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITEIbHON pPabOThl 0OydaroUIUXcs W3
YHCIIa MHBAIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710p0oBbst (OB3) npenocrapisitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHPUATHS MHOOPMAIIH:

JUis U1 ¢ HapyUIeHUSIMU 3pEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O TOKYMEHTAa,

— B (opme ayauodaiina,

— B nieyaTtHoM popme Ha s3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CTyXa:

— B IIeYaTHOU opme,

— B (popMe AIIEKTPOHHOI'O TIOKYMEHTA.

JUig nu1 ¢ HapyLIeHUSIMH OLIOPHO-JBUTaTEIbHOTO arapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOT'O JTOKYMEHTAa,

— B opme ayauodaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

3. O6pa3oBaresibHbIE€ TEXHOJIOTHH
B cootBerctBum ¢ tpedoBanusiMu @I'OC B mporpamma JUCHMIUIMHBI MPEIyCMaTpUBaET
UCIONIb30BaHUE B Y4eOHOM IIpolecce CIENYyIUMX O0O0pa30BaTe/bHbIE TEXHOJOIMM: UYTEHHE
JeKIMA C HWCHOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTMHA; METOJ] MajblX TIpymm, pa3dop
NPaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu oOyueHnH UCTIONB3YIOTCS CIEAYIONINE 00pa30BaTebHbIE TEXHOIOTUHU:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydeHUs — HampaBjieHa Ha (OpMUpOBaHHE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOii, HEOOX0IMMOI AJist
aJIanTallMyi K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHOU KOMMYHHUKALHH.

— TexHomnoruss paszHoypoBHeBoro (auddepeHunpoBaHHOr0) O0y4YeHHs — MpeAroyaraer
OCYIIECTBJIEHUE T103HABATEIBHON NE€ATEIbHOCTH CTYAECHTOB C YYETOM HMX HHIWBUIYaJbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTM30BbIBATH CBOM TBOPYECKUN
noteHuuan. Co3laHue M HCIOJIb30BAHWE JMATHOCTUYECKHUX TECTOB SIBISIETCS HEOThEeMIIEMOMN
YaCThIO JaHHOW TEXHOJIOTHH.

— TexHonoruss MoAynapHOrO OOyYeHHS — TMpeaycMaTpuUBaeT JAelCHUE COJACpIKAHUS
JTUCIUIUIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3iesibl (MOIYJIH ), UHTETpUPOBAaHHBIE B OOIIHIA KypC.
— HWudopmammonno-kommyHukamonnsle Texnonorun (MKT) - pacmupsitor pamku

00pa30BaTENILHOrO IPOLECcca, MOBBINIAs €r0 MPAKTUYECKYI0 HAMpPaBIEHHOCTb, CHOCOOCTBYIOT
UHTEHCU(DUKALMM CaMOCTOATENIbHOM paboThl ydYalMXCsl M MOBBIMIEHUIO I103HABaTEIbHOU
aktuBHOCTH. B pamkax VKT BoiaenstoTcs 2 Buaa TEXHOIOTHIL:

— TexHONOTHsT WCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTpaMM — IMO3BOJMSET 3(P(HEKTUBHO
JIOTIOJTHUTD Ipoliecc 00yUueHHs A3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEXHOJIOrMUM — MPEAOCTaBIIAIOT IMIUPOKUE BO3MOXKHOCTU I IIOMCKA

nHbopMalny, pa3pabOTKHU HAyYHBIX IPOEKTOB, BEICHUS HAyYHBIX UCCIIEIOBAHUM.

— TexHonoruss MHAUBUAYaIU3alUU OOYy4YEHHsS] — IOMOTAaeT PEau30BbIBaTh JUYHOCTHO-
OPUECHTUPOBAHHBIN TOAXOJM, YYHUTHIBasE HMHIUBUAyaJbHbIE OCOOEHHOCTH M IOTPEOHOCTH
y4aIIuxcs.



— IlpoekTHas TEXHOJOrMsI — OpPUEHTHPOBAaHA HAa MOJCIUPOBAHME COLHMAIBHOIO
B3aMMOJECICTBUS yYalllUXCsl C LEJbI0 pEIIeHHs 3alayd, KOTOopas OIpEleNsieTcsl B paMKax
npo¢eCCHOHATBHOM MOATOTOBKH, BBIAEISASA Ty UM UHYIO IPEIMETHYIO 00JIaCTb.

— TexHonoruss oOy4eHUs B COTPYIHUYECTBE — pealu3yeT MJCK B3aUMHOIO OOy4YeHMs,
OCYLIECTBIISAI KaK WHAMBHUAYaIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7ay.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET PAa3BUBATh HABBIKM PACCMOTPEHHS psilia BO3MOXKHBIX
croco0oB peleHus npo0saeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKpbIBasi JTUYHOCTHBIN
NOTEHLUAJ Ka)KJI0T0 y4alerocs.

— TexHonoruss pa3sBUTHA KPUTUYECKOI'O MBIIUICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTUYECKHM OTHOCUTHCA K HH(OpMalUH, YMEHUIO
0TOMpaTh HH(OPMALIHIO [T PELICHUS TOCTAaBICHHON 3a/auu.

KommuiekcHoe HcIonb30BaHUE B yuye€OHOM IPOILIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMHA
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUICKTYaJbHYI0 AaKTHMBHOCTb, pPa3BMBAIOT II03HABATEIIbHBIC
IIPOLECCHI, CIOCOOCTBYIOT ()OPMUPOBAHMIO KOMIETEHIMH, KOTOPBHIMU JOJDKEH 001a1aTh
OyayImuii CrieluanucT.

OcHOBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B Ce0sl:

— paboTa B MaJIbIX Ipymnmax (KOMaH/€) - COBMECTHAs JeATEIbHOCTh CTYIEHTOB B IPYIIIIE MO/
PYKOBOJICTBOM JI/IEpa, HAIIPABJICHHAs HA pellleHue o0IIel 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHUS
pe3y/ibTaTOB HHIUBUAYaJIbHOW pabOThl YJEHOB KOMaHAbI C JI€JICHUEM IOJHOMOYUN H
OTBETCTBEHHOCTH;

— MPOEKTHAs TEXHOJIOTHUS - HHAUBUYaJIbHAs UM KOJUIEKTUBHAS JESATEIBHOCTh 110 0TOOPY,
pacrpesielleHUI0 U cUcTeMaTH3alluyd MaTepyasa Mo ONpe/lelIeHHONW TeMe, B pe3ysbTaTe KOTOpOH
COCTaBJISIETCS MIPOEKT;

— aHaTU3 KOHKPETHBIX CUTYalMi - aHAIMU3 PeajbHBIX MPOOJEMHBIX CHUTyalluid, MMEBIINX
MECTO B COOTBETCTBYIOIIEH 00sacTH Mpo(ecCHOHANbHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PELICHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HAlpaBJIeHHAas Ha
pa3sBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBILUIEHHS, CIIOCOOHOTO BBIIBUHYTH HOBBIE
UJEU U YBUJIETh HOBBIE BO3MOXKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMi IIMPOKO MCIOJIB3yeTcs Kak
npenojaBaTesieM, TaKk U CTYJEHTaMHM BO BpeMs JIEKIUH, Ja0OpPAaTOPHBIX 3aHATUN M aHaIu3a
pe3yJIbTaTOB CaMOCTOSTENILHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUHM U
pELIeHNH KaX/10i1 KOHKPETHOM 3a/1a4u UMEETCs, KaK ITPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa30opa 1 OLIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.

KOJIN4eCTBO
Hcnonb3yemble HHTEPAKTHBHBIE 00pa3oBaTe/bHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHBHBIX
TEXHOJIOTHH
4acoB
[IpakTueckue 3aHATUA B pexuMax
JIP B3aMMOJCHCTBUS «IIPENOJaBaTellb — CTYIAEHT» U 14
«CTYJEHT — CTYAEHT»
Hroro 14

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansmus/cemunapol, JIP — nabopamophuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3agaHuss U BOMPOCHI JJISI CAMOCTOSTENBHOW pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOMCKAa HMH(OpMALMM, YMEHHUS CAMOCTOSTEIbHO PACIIUPSATh U YIIyONlaTh 3HAHMS,
MOJTyYEHHBIE B XO/I€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHUH.

IMonxoxa pazbopa KOHKPETHBIX CUTYalli MIUPOKO UCIOIb3YETCs KaK MpenoaaBaTeieM, Tak
¥ CTyJIEHTaMH TIPY TIPOBEJICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIEHONW PaOOTHI.



Jlyis U1l ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbSI TIPEIYyCMOTPEHA OpTaHU3aIUS
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM DIICKTPOHHOH ITOYTHI.

JUist TUIL ¢ HApYIICHUSIME 3PCHUS

— B IIeYaTHOUW (popMe yBEITUICHHBIM MIPUPTOM,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

J1ist U1 ¢ HApYIICHUSIME CITyXa:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyIICHUSIMEA OTIOPHO-JIBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

Jis Ui ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJITAIMI ¢ UCMIOJIb30BAHUEM DJICKTPOHHOMN TOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyarommxcs.

4, OHCHO‘IHLIQ U METOAUYCCKHEC MaTepPHUAJIbI
4.1 OueHouyHble cpeacTBAa IS TeKyHIero KOHTPOJS  YCIEeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTAMHU

4.2 OueHouyHble cpeAcTBA JUIA  TeKyllero KOHTPOJSI  YCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeACTBa IPEIHA3HAYEHBl /Ui KOHTPOJS M OLIEHKM 00pa30BaTEJIbHBIX
JOCTHKEHUM 00y4aroluxcsi, OCBOMBIIMX IIpOrpamMmy y4eOHOM IucuMIUIMHBI «MalmHHOoe
oOydeHue».

O1eHOuUHBIE CPEJICTBA BKJIIOUACT KOHTPOJIbHBIE MaTepUallbl JUIsl MPOBEACHHS TeKyLIero
KOHTPOJIA B (opMe TECTOBBIX 3a/laHUi, Pa3HOYPOBHEBHIX 3a/laHU, W HMPOMEKYTOUHOI
aTTecTalinu B (opMe BOIPOCOB U 3a/laHUH K SK3aMEHY.

OneHouHble CpeACcTBA JUIsl MHBAJIMAOB M JIMII C OrPAHUYEHHBIMH BO3MOXHOCTSMU

3JI0pOBbsl BEIOMPAIOTCS C yUETOM UX MHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOUMOCTH MHBAJIUAAM U JINLIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbSI
IPEOCTABIIAETCS TOTOJHUTEIBLHOE BpeMs JIs IOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETypbl OLICHUBAHMSI PE3YJIbTaTOB 00YUEHHsI MHBAIMJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbS IPEAYCMAaTPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpPEeZICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIsl 00yUaroIUXCs ¢ OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 37]0POBbS
U UHBAJIWJIOB IIpOLEAypa OLIEHWBAHUSA peE3yNbTaToB OOYyYEHHS 10 JUCHMIUIMHE MOMKET
IPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Iponienypa oneHUBaHUs PE3yIbTaTOB OOyUEHHsS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI IO JUCLUIUIMHE (MOJIYJIIO) TMpelycMaTpUBaeT IpeloCTaBIeHNe
uHpopmanuu B (opMmax, AJaNTHPOBAHHBIX K OTPAaHMYCHHSM WX 3J0POBBS U BOCIPHSITHS
uH(bOopMalnu:

JUist 1 ¢ HapyIIEHUSIMH 3pEHUS:

— B Iie4aTHOU popme yBeIHUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUsIMU CTyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI'O TIOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-BUTATENILHOTO amnapara:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.



JlaHHBIN TIepeueHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaromuxcs.

CTpyKTypa OLllEeHOYHBIX CPEICTB IJIs TeKYIIeld U MPOMEKYTOYHON aTTecTAlMHU

HanmenoBanmne

KonTtponupyemsie .
Kon xoHTpOnHpyeMoi KOMIeTeHINI OLIEHOYHOT'O CPEJICTBA

pa3nensl (TeMBbI)

/T N
JMCIUTIIHHBI

(unu ee gacTH) Texymmii IIpomexxyTounas
KOHTPOJIb aTTecTalys

IIK-2

HNIIK-2.2 (40.001 A/02.5 3n.1)
WIIK-2.3 (40.001 A/02.5 3u.2)
NIIK-2.11 (40.001 A/02.5 Ap.2 Tn.)
IIK-3

HIIK-3.1 (06.001 D/03.06 31.3)
HIIK-3.2 (06.015 B/16.5 31.8)
HWIIK-3.3 (40.001 A/02.5 31.2)
WNIIK-3.8 (40.001 A/02.5 Tx.1)
K-4 Tunosvle

Beesicnue B UTIK-4.2 (06.001 D/03.06 31.2) ’”eac’"o“lfS Bonpoc na
MammHHOe 00yuenne | MITK-4.3 (06.001 D/03.06 3u.3) Jacan 22 akzamene 1-4
NIIK-4.7 (06.016 A/06.6 31.1)
WNIIK-4.9 (06.016 A/30.6 3u.2)
WIIK-4.11 (06.001 D/03.06 ¥.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
UIIK-6.2 (40.001 A/02.5 3n.1)
NIIK-6.4 (40.001 A/02.5 dp.2 Tx.)

MK-2

UIIK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
UIIK-2.11 (40.001 A/02.5 p.2 Tx.)
MK-3

UIIK-3.1 (06.001 D/03.06 31.3)
WIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
UTIK-3.8 (40.001 A/02.5 Tx.1) Tunosvie

~ mecmoegule
TK-4 3a0anus 6-8

JluneitHbIe MOziEIN HIIK-4.2 (06.001 D/03.06 31.2) Bonpoc na
perpeccun HNIIK-4.3 (06.001 D/03.06 31.3) Tunoesie oksamene S-1
UTIIK-4.7 (06.016 A/06.6 3u.1) KoHmponbHbIe
WNIIK-4.9 (06.016 A/30.6 31.2) 2a0anus 1-2
HMIIK-4.11 (06.001 D/03.06 V.2)
WUIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5V.3)
MK-6

HUIIK-6.1 (06.015 B/16.5 31.7)
UIIK-6.2 (40.001 A/02.5 3n.1)
HNIIK-6.4 (40.001 A/02.5 Ip.2 Txa.)

MK-2
Jloructnueckas WUIIK-2.2 (40.001 A/02.5 31.1) g(f;’"o"ci‘;’g_ll Bonpoc na
perpeccus WIIK-2.3 (40.001 A/02.5 31.2) P sxsavene 8
UIIK-2.11 (40.001 A/02.5 Tp.2 Tx.)




K-3
UIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 311.2)
WIIK-3.8 (40.001 A/02.5 Tx.1)
K-4

WIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)
IK-6

UIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 31.1)
WIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

Tunosvie
KOHMPOJIbHblE
3a0anus 3

Knaccudukarus

MK-2
WIIK-2.2 (40.001 A/02.5 3n.1)
WITK-2.3 (40.001 A/02.5 31.2)
UIIK-2.11 (40.001 A/02.5 [p.2 Tn.)
K-3

UIIK-3.1 (06.001 D/03.06 31.3)
WIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tn.1)
K-4

UTIK-4.2 (06.001 D/03.06 31.2)
WIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WITK-4.13 (40.001 A/02.5 V.3)
K-6

WIIK-6.1 (06.015 B/16.5 31.7)
WTIK-6.2 (40.001 A/02.5 3m.1)
WIIK-6.4 (40.001 A/02.5 [p.2 Tx.)

Tunossie
mecmoegule
3a0anus 12-14

Tunoeswie
KOHMPOIbHble
3a0anus 4-6

Bonpoc na
axzamene 9-13

JepeBbs perieHuit

MK-2
WIIK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.11 (40.001 A/02.5 [p.2 Tn.)
K-3

WIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tx.1)
K-4

UIIK-4.2 (06.001 D/03.06 31.2)
WIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WITK-4.13 (40.001 A/02.5 V.3)

Tunosvie
mecmoeguvie
3a0anus 15

Tunossie
KOHMPOJIbHbLE
3a0anus 7

Bonpoc na
oxzamene 15-17




K-6

WIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 31.1)
UIIK-6.4 (40.001 A/02.5 Jip.2 Tn.)

Kunacrepuszanus

MK-2
WITK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
UIIK-2.11 (40.001 A/02.5 [p.2 Tn.)
K-3

WTIK-3.1 (06.001 D/03.06 31.3)
UTIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tx.1)
K-4

UIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)
K-6

WIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3m.1)
UIIK-6.4 (40.001 A/02.5 Jp.2 Tx.)

Tunoewie
mecmosuvie
3a0anus 16 -18

Tunoewie
KOHMPOIbHblE
3a0anus 8-9

Bonpoc na
oxzamene 14

Amncam0JieBLIe
METOALI

MK-2
WIIK-2.2 (40.001 A/02.5 3m.1)
WTIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 Jp.2 Tx.)
K-3

WIIK-3.1 (06.001 D/03.06 31.3)
WTIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Ta.1)
K-4

WTIK-4.2 (06.001 D/03.06 31.2)
WIIK-4.3 (06.001 D/03.06 31.3)
UTIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WTIK-4.13 (40.001 A/02.5 V.3)
K-6

WIIK-6.1 (06.015 B/16.5 31.7)
WTIK-6.2 (40.001 A/02.5 31.1)
WTIK-6.4 (40.001 A/02.5 Jp.2 Tn.)

Tunoewie
mecmoesuvie
3a0anus 19-21

Tunosvie
KOHMPOJIbHbIE
s3a0anus 10

Bonpoc na
oxsamene 18-20

HOKa3aTeJ'lI/I, KPUTEPHUH M IIIKAJA OUCHKHA C(l)OpMHpOBaHHI)IX KOMIIeTeHI Ui

CootBercTBE INOPOrOBOMY VYPOBHI) OCBOEHMS KOMIETEHLIMH IJIAHUPYEMBIM
pe3ysbTaTaM 00y4eHHS U KPUTEPUSM HX OILICHUBAHUS (OLICHKA: YOBJETBOPHTEIBHO /3a4TEHO):




IK-2

3HaTh

YmMmerhb

Baanernb

MK-3

3HaTh

YMmerhb
Biaagernb

IIK-4

3HaTh

Cnoco0eH aKTHBHO Y4acTBOBATh B HCCJEJOBAHMN HOBBIX MaTeMATHYeCKHX
Mojiesieil B eCTeCTBEHHbIX HAYKAX; BbISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npodaem,

BO3HMKAKOIIUX B XoJe MNpPodeccHOHAIBLHOH JIesiTeJIbHOCTH B 00J1acTH
MO/IeJTUPOBAHUS U AHAJIN3A CJIOKHBIX €CTECTBEHHBIX H HCKYCCTBEHHBIX CHCTEM
HIIK-2.2 (40.001 A/02.5 3n.1) llenu u 3amauu MPOBOAMMBIX HMCCICIOBAHUN H
pa3paboTOK B €CTECTBEHHBIX HAYKax

NIIK-2.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXKIyHApPOIHBIN OIBIT B
UCCIICIOBAaHNH MaTEMaTUIECKIX MOJICTICH B €CTECTBEHHBIX HAyKax

WIIK-2.4 (40.001 A/02.5 3u.4) MeToapl MPOBEACHHUS OSKCICPUMEHTOB U
HabOmroenuii, o0o0menuss u o0paboTKM MH(OPMAIMK B HMCCICIOBAHUU HOBBIX
MaTeMaTHYECKHUX MOJIENIel B €CTECTBEHHBIX HayKax

NIIK-2.5 (3u.5) Teoperuueckue OCHOBBI M QJITOPUTMBI HUCKYCCTBEHHOTO
MHTEJIJIEKTA ¥ MAIIUHHOTO 00y4YeHHUS

UIIK-2.9 (Y.3) Bpibop, peanmsainus aJiropuTMOB, aJanTanus W HACTPOHKa
QJITOPUTMOB UCKYCCTBEHHOTO MHTEJIEKTa U MAIIMHHOTO 00y4YeHHUS

NIIK-2.13 (40.001 A/02.5 Hp.2 Ta.) desaTensHOCTh, HANPaBICHHAS HA PELICHUE
3a/1ad aHAJIMTUYECKOTO XapaKTepa, IMPEIoJiaraloiux BbIOOp M MHOT00Opaszne
aKTyallbHBIX CIOCOOOB peIICHHs 3ahad, Pa3paOOTKH HOBBIX MaTeMaTUYECKUX
MOJICJICH B €CTECTBEHHBIX HAayKax

UIIK-2.14 (Tn. 5) HaBeikamMu JeKOMIO3UWIHH, (OpMATH3AINHA TPOIECCOB U
00BEKTOB JIJIS MCIIOJIH30BAHUS MHTEIICKTYaIbHBIX TPOTrPAMMHBIX PEIICHHUI

Cnoco0eH OpHEHTHPOBATBLCS B COBPEMEHHBIX AJTOPUTMAX KOMIbITEPHOM
MaTeMATHKH; 00/1a1aTh CIHOCOOHOCTAMHU K 3¢ (PeKTHBHOMY NPHMEHEHHMIO U
peayn3aiuu MaTeMaTHYeCKH CJI0KHBIX aJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3u.3) Metoasl U cpeacTBa NPOEKTHPOBAHUS
NPOTPAMMHOTO  OOECTIEYCHHsI TPH pean3alliil  MaTeMaTHYECKH  CIIOKHBIX
aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3n.8) CoBpeMEHHBII OTEYECTBEHHBIN M 3apyOeKHBII
OIIBIT B pa3paboTKe aIrOpUTMOB KOMITbIOTEPHOM MaTeMaTUKU

NIIK-3.3 (40.001 A/02.5 3u.2) OredyecTBEHHBIH M MEXAYHApOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMITbIOTEPHON MaTeMaTUKH

HIIK-3.8 (40.001 A/02.5 Tna.1) IlpoBeaeHme OSKCIEPUMEHTOB TIO OIEHKE
3¢ (HEeKTUBHOCTH peann3allii MATeMaTHIECKH CIIOKHBIX aJITOPUTMOB

Cnoco0eH aKTMBHO y4acTBOBATh B pPa3pa0oTKe CHCTEMHOI0 W NPHKJIAJIHOIO
NMPOrpamMMHOIo odecredeHnst
HNIIK-4.2 (06.001 D/03.06 31.2) Tunosble pemeHusi, ONOIMOTEKH MPOTPAMMHBIX
MopayJiel, TIabMoHBI, KJacChl OOBEKTOB, WCIOJB3yeMble TIpH pa3padboTke
CHCTEMHOT'0 M MPHUKJIAAHOTO MPOrpaMMHOI0 00ecTiedeHus
WNITK-4.3 (06.001 D/03.06 31.3) MeTo1bI ¥ CpeicTBA MPOESKTUPOBAHKSI CHCTEMHOTO
Y TIPUKJIATHOTO TIPOTPAMMHOTO 00ecTieueHHs
NIIK-4.7 (06.016 A/06.6 3H.1) Bo3moxnoctu WMC, mnpenmerHas o00yacTh
CHCTEMHOE M MPHUKJIATHOE IPOrpaMMHOE 0OecrieueHne
HIIK-4.9 (06.016 A/30.6 3n.2) Bo3moxnoctu HC, wmerompl pa3pabOTKu
MPUKIIAJHOTO MTPOrPaMMHOTO 00ecTieueHuUs



YMmerhb

Baanernb
IIK-6

3HAaTh

Ymerhb
Biaagernb

K-7

3HaTh
YMmerhb

Baagernb

NIIK-4.11 (06.001 D/03.06 ¥Y.2) IlpuMeHATh METOABI U CPEACTBA MPOCKTUPOBAHUS
CHCTEMHOT'0 U MPHUKJIATHOTO MTPOTPAMMHOTO 00ECTICYeHHSI, CTPYKTYpP AaHHBIX, 0a3
JTAaHHBIX, IPOTPAMMHBIX HHTEP(EHCOB

NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBath pabOThI B MPOCKTaxX pa3pabOTKH
CHCTEMHOT'0 M MPHUKJIAAHOTO MPOrPaMMHOT0 00ecTIedeHuUs

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUSI SKCTICPUMEHTOB
[pY aHAJTU3€ CUCTEMHOTO M MIPUKJIAJHOTO POrPaMMHOT0 00ecTiedeHus

CnocoGeH HaxXoAWTh M W3BJIEKATh AKTYAJbHYH HAYYHO-TEXHHYECKYH)
HHPOPMANMI0 U3 IEKTPOHHBIX OHOJIHOTEK, HHPOPMAIMOHHBIX CHPABOYHBIX
CHCTEM, COBPeMEHHBIX MPOdecCHOHATbHBIX 023 TAHHBIX U T.IL.

NIIK-6.1 (06.015 B/16.5 3H.7) UcTouHWKH aKTyalbHOW HAyYHO-TEXHHYECKOH
uHdopmaruu

NIIK-6.2 (40.001 A/02.5 3u.1) llenu u 3amauu MPOBOAMMBIX HUCCIICIOBAHHIA H
pa3paboTOK, METOIbl CPAaBHUTEIHLHOIO aHalM3a ¢ MH(OpMAaIel U3BICUCHHON U3
ANEKTPOHHBIX OMOIHOTEK, NMHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 TaHHBIX U T.II.

NIIK-6.4 (40.001 A/02.5 [p.2 Ta.) JlestenpHOCTh, HaNpaBlieHHAs Ha PEHICHHE
3a]a4 aHAIMTHYECKOTO XapaKTepa, MPEIoiararoliuX BBIOOP M MHOT00Opasue
aKTyallbHBIX CIIOCOOOB PEIICHHS 3a7a4 C HMCIIOJIb30BAHHEM aKTyallbHOW HAydHO-
TEXHUYECKOH WH(POpMAIMK, W3BICYCHHOW W3 DJIEKTPOHHBIX  OHMOJIMOTEK,
WH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX NMPO(EeCcCHOHATBHBIX 0a3
JIAHHBIX | T.II.

Cnoco0HOCTh HCIOJIB30BATH 3HAHHME OCHOBHBIX METOJ0B MCKYCCTBEHHOI'O
HHTEJLIEKTA B IOCJIeAyIouel NpodecCHOHAILHON 1eATeJbHOCTH B KayecTBe
HAYYHBIX COTPYAHHMKOB, IpenoaaBareled 00pa3oBaTeJbHbIX OPraHU3aLMM
BbICIIEr0 00PAa30BaHUsl, HHXKEHEPOB, TEXHOJIOTOB

NIIK-7.1 (Y.1) Metoabl pa3paOoTK1 OpUTHHAIBHBIX aJITOPUTMOB U IIPOTPAMMHBIX
pElIeHnH C UCTIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

NIIK-7.2 (3.1) HacTtpoiika He00X0UMOT0 OKPYKEHUS A7l pabOThI C HEWPOHHBIMU
CETSIMU

NIIK-7.3 (B.1) Bnageetr HaBbIKOM HCIOIb30BaHUS CYLIECTBYIOIIUX MPOTPAMMHBIX
OubMoTeK M MoJeNed, CO3/1aHusl MPOTPaAaMMHBIX pealn3aliil UCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI

Cootsercterie 0A30BOMY __YPOBHIO  OCBOEHHS  KOMIIETEHLIMH IJTAHAPYEMBIM
pe3yabTaTaM O0yYEeHHs U KPUTEPHUSIM HX OICHUBAHUS (OIICHKA: XOPOIIO /3aYTEHO):

IK-2

3HaThL

Cnoco0eH aKTHBHO Y4acTBOBATh B HCCJIEIOBAHMU HOBBIX MaTeMATHYeCKHX
Mojiesieii B eCTeCTBEHHBIX HAYKAX; BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npodaem,

BO3HMKAKOIIUX B XoJe MNpPodeccHOHAIBLHOH JIesiTeJIbHOCTH B 00J1acTH
MO/IeJTUPOBAHUS U AHAJIN3A CJIOKHBIX €CTECTBEHHBIX H HCKYCCTBEHHBIX CHCTEM
NIIK-2.2 (40.001 A/02.5 3n.1) llenu u 3amayu MPOBOAMMBIX HMCCIICIOBAHUN H
pa3paboTOK B €CTECTBEHHBIX HayKax

NIIK-2.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXKIYHAPOIHBIN OIBIT B
UCCIIeIOBAaHUH MaTeMaTUYECKIX MOJIETICH B €CTECTBEHHBIX HAyKax



YmMmerhb

Baanern

IIK-3

3HaTh

YMeTh
Biaagernb

IIK-4

3HaTh

UIIK-2.4 (40.001 A/02.5 3un.4) Meroabl TpPOBEACHHUS OSKCICPUMEHTOB W
HaOmofeHuH, 0000meHns U 00paboTKu WHGOPMAIMU B HCCIICIOBAHUH HOBBIX
MaTEeMaTHYeCKUX MOJENEeH B ECTECTBEHHBIX HAayKaX C TIOMOIIBIO sI3BbIKA
nporpammupoBanus Python

NIIK-2.5 (38.5) CoBpeMEHHbIE TEOPETUYECKUE OCHOBBI M  aJTOPUTMBI
MCKYCCTBEHHOI'O MHTEJIJIEKTA U MAIIUHHOTO 00y4YeHUS

HIIK-2.9 (Y.3) Bribop, peanmsainus aJiropuTMOB, aJanTanus W HACTpOHKa
QITOPUTMOB HMCKYCCTBEHHOTO WHTEIUIEKTA ¥ MAIIMHHOTO OOyYEHHsSI C IMOMOIIKIO
si3bIKa MporpaMmmupoBanst Python

NIIK-2.13 (40.001 A/02.5 [Ip.2 Tn.) JearensHOCTh, HallpaBieHHAs Ha PEIICHHE
3a/ja4 aHAIMTUYECKOTO XapakTepa, MPEAIoJiaraloiiinX BBHIOOP M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB peIICHUs 3a7a4, pa3pabOTKH HOBBIX MaTEMaTHYECKHX
MOJICJIE B €CTECTBEHHBIX HAayKax

NIIK-2.14 (Ta. 5) HaBbikamu JeKOMITO3HMIHH, (HOpPMaTHM3AIMKA TIPOIECCOB M
OOBEKTOB ISl HCIIOJIB30BAHMSI HMHTEJUICKTYAIBHBIX MPOTPAMMHBIX PEIICHUH ¢
MIOMOIIIBIO S3bIKa MporpammupoBanus Python

Cnoco0eH OpHEeHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIILIOTEPHOM
MaTeMATHKH; 00/1a1aTh CIHOCOOHOCTAMHU K 3((PeKTHBHOMY NPHMEHEHHIO U
peau3alui MATeMAaTHYeCKH CJI0KHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3u.3) CoBpeMEHHBIE METONBI U CpEACTBA
NPOEKTUPOBAHUS MIPOTPAMMHOTO OOECTICUEHHs TPH Pealn3aliii MaTeMaTHYECKH
CJIO’KHBIX aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMeHHBI OTEUeCTBEHHBIM U 3apyOeKHbII
OIIBIT B pa3paboTKe aJrOpUuTMOB KOMITbIOTEPHOM MaTeMaTUKU

NIIK-3.3 (40.001 A/02.5 3u.2) OredyecTBEHHBIH M MEXAYHApPOIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX AJTOPUTMOB KOMIBIOTEPHON MaTEMaTUKH C TIOMOIIBIO
si3bIKa IporpaMmmupoBanst Python

NIIK-3.8 (40.001 A/02.5 Tn.l1) IlpoBeneHuwe OSKCIEPUMEHTOB TIO OIICHKE
B(i)q)eKTI/IBHOCTI/I peanmmn3anuu MaT€MaTUYCCKH CJIIOKHBIX aJITOPUTMOB C IMMOMOIIBIO
sI3bIKa TIporpaMMupoBanus Python

Crnoco0eH aKTMBHO y4acTBOBATh B pPa3pa0oTKe CHCTEMHOI0 M NPHKJIAJIHOIO
NMPOrpamMMHOIo odecreyeHnst

NIIK-4.2 (06.001 D/03.06 3H.2) AKTyanbHbI€ THIIOBBIE pEIICHHUS, OUOIMOTEKH
MPOTPAMMHBIX MOJIYyJIeH, WIA0JIOHBI, KJIacChl OOBEKTOB, HWCIOJIB3yeMbIE TIpU
pa3paboTKe CUCTEMHOT0 M MPUKJIIAJHOTO MIPOrPaMMHOT0 00ecrieueH s ¢ TOMOIIbIO
si3bIKa IporpaMmmupoBanst Python

HNIIK-4.3 (06.001 D/03.06 31.3) MeTo/ibI 1 Cpe/icTBA TPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO TIPOTPAMMHOTO 00eCTieueHHs

NIIK-4.7 (06.016 A/06.6 3n.1) CoBpemennble Bo3moxkHocTu WC, mpemmeTHas
001acTh CHUCTEMHOE | TIPUKJIAIHOE TMpOrpaMMHOE oOOecreueHne, CpelcTBa
pa3zpabotku nporpamm PyCharm, Google Collab

NIIK-4.9 (06.016 A/30.6 3H.2) CoBpemenHbie Bo3MOXHOCTH HWC, MeTomsI
pa3paboTKN TMPHUKIATHOTO IMPOrpaMMHOIO oOecreueHus, CpeicTBa pa3padoTKu
nporpamm PyCharm, Google Collab



YMmerhb

Baanernb
IIK-6

3HATh

Ymerhb
Biaagernb

K-7

3HaTh
YMmerhb

Baanernb

NIIK-4.11 (06.001 D/03.06 ¥.2) IIpumeHATh aKkTyajlbHbIE METOJBI U CPEICTBA
NPOEKTUPOBAHUS CHCTEMHOTO W MPUKIAJHOTO IPOrPAMMHOTO OOecredeHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, NPOrPaMMHBIX HUHTEepQeicoB, , CpeacTBa
paspabotku mporpamm PyCharm, Google Collab

NIIK-4.12 (06.016 A/30.6 V.2) IInanupoBath pabOThl B MPOEKTaX pPa3pabOTKU
CHCTEMHOTO ¥ MIPUKJIAJHOTO ITPOTPAMMHOT0 00ECTIeYeHUS

NIIK-4.13 (40.001 A/02.5 V.3) IlpumMeHSTh HOBEHIINE METOIBI MPOBEACHUS
OKCIIEPUMEHTOB TIPH aHAJIM3€ CHUCTEMHOTO M MPHKIAJHOTO MPOTrPAMMHOTO
obecrieueHus

CnocodeH HAXOAMTh M H3BJEKATh AaKTYAJbHYI0 HAaYYHO-TEXHHYECKYIO
HHPOPMANNI0 U3 IEKTPOHHBIX OHOJIHOTEK, HHPOPMAIMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHBIX MPO(ecCHOHAIBHBIX 023 TaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3n.7) HoBeiilmue HCTOYHUKUA aKTyadbHOW HAy4HO-
TEXHHYECKON HH(pOpMaIH

WIIK-6.2 (40.001 A/02.5 3u.1) Llenu u 3agauu IPOBOJUMBIX HCCIICIOBAHUN U
pa3paboTOK, METOJIbI CPABHUTEIBLHOTO aHAIHM3a ¢ MHPOpMAIUCH, U3BIICYCHHON W3
ANEKTPOHHBIX OMOIHOTEK, NMHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npodeccCHoHaABbHBIX 0a3 TaHHBIX U T.II.

UIIK-6.4 (40.001 A/02.5 [dp.2 Tn.) JesTenbHOCTh, HAlpaBlICHHAS Ha pPEIICHHE
aKTyaJbHbIX 33Ja4 AHAJIMTUYECKOI'O XapakTepa, NpeANoaralolux BbIOOp U
MHOroo0pa3ue aKTyaJbHBIX CIIOCOOOB peIleHHs 3aJad C HUCIOJIb30BAHUEM
aKTyaJlbHOM Hay4YHO-TEXHUYECKOW MH(pOpMallMU, M3BJICYEHHON W3 3JIEKTPOHHBIX
O6ubimorek,  WHPOPMAIMOHHBIX  CIPABOYHBIX  CHCTEM, COBPEMEHHBIX
npodeccroHanbHbIX 0a3 TaHHBIX U T.II.

Cnoco0HOCTh HCIOJIB30BATH 3HAHHME OCHOBHBIX METOJ0B MCKYCCTBEHHOI'O
HHTEJLUIEKTA B IOCJIeAyIoueil NpodecCHOHAILHON 1eATeJIbHOCTH B KayecTBe
HAYYHBIX COTPYAHMKOB, IpenojaBaresieil 00pa3oBaTeJbHbIX OpPraHU3aLM
BBICIIEr0 00PAa30BaHUsl, HHXKEHEPOB, TEXHOJIOTOB

NIIK-7.1 (Y.1) Metoabl pa3paOoTK1 OpUTUHAIBHBIX aJITOPUTMOB U IPOTPAMMHBIX
pElIeHni C HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTHUN C TOMOIIBIO SI3bIKA
nporpammupoBanus Python

HNIIK-7.2 (3.1) Hactpoiika HE0OX0IMMOT0 OKpY>KEHHS JUIs pabOThl ¢ HEUPOHHBIMU
CEeTSIMU

HNIIK-7.3 (B.1) Bnageetr HaBBIKOM HCIIOJIb30BaHMSI CYIIECTBYIOLIMX MPOTPAMMHBIX
O6uOIMOTEK M MojeneH, Co3JaHMsl MPOrpaMMHBIX peaau3aluil HCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJOTHI C IOMOIIBIO S3bIKa IporpaMmMupoBanus Python

CootBercTBie HPOJABHMHYTOMY VPOBHIQO OCBOEHUS KOMIETEHIMH IJIaHUPYEMBbIM
pe3yJbTataM OOYYCHHUS U KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: OTJIMYHO /32YTEHO):

IIK-2

Cnoco0eH aKTHBHO Y4acTBOBAThb B HCCJEJOBAHMN HOBBIX MaTeMaTH4YeCKHX
MojeJieil B eCTECTBEHHbIX HAYKAaX; BbIABUTH €CTECTBEHHOHAYYHYI0 CYIIHOCTH
npooJsem,

BO3HHUKAKIIUX B Xo0Ae MNPO(PecCHOHAIBHON [esiTeJJbHOCTH B 00JacTH
MO/IeJITUPOBAHUS U AaHAJIN3A CJI0KHBIX €CTeCTBEHHBIX H HCKYCCTBEHHBIX CHCTEM



3HaTh

YMmerhb

Biaagernb

MK-3

3HaTh

YMeTh
Baagernb

IIK-4

3HaTh

NIIK-2.2 (40.001 A/02.5 3n.1) llenu u 3amauu MPOBOAMMBIX HUCCIICIOBAHHNA H
pa3pabOTOK B €CTECTBEHHBIX HayKax

NIIK-2.3 (40.001 A/02.5 3n.2) OTe4ecTBEHHBIH U MEXKIyHAPOIHBIA OMBIT B
HCCIIEOBAaHMN MaTEMAaTHICCKUX MOJIeJiel B €CTECTBEHHBIX HayKaxX

UIIK-2.4 (40.001 A/02.5 3un.4) Meroasl TpPOBEACHHUS OSKCICPUMEHTOB W
HaOmrofeHu, 0000meHus U 00paboTKM WMH(GOPMAIMU B HCCIICIOBAHHH HOBBIX
MaTEMaTHYECKHUX MOJIEJICH B €CTECTBCHHBIX HayKax

HIIK-2.5 (3H.5) TeopeTnvyeckne OCHOBBI M aJITOPUTMBI HCKYCCTBEHHOTO
WHTEIJICKTA ¥ MAITUHHOTO O0YyYCHHS

NIIK-2.9 (V.3) Bwibop, peanuzamusi aJropuTMoOB, aJanTandss ¥ HACTpoiiKa
aJITOPUTMOB MCKYCCTBEHHOT'O HMHTEJUICKTa M MAIIMHHOTO OOYyUYEHHS C HOMOIIBIO
si3bIKa MporpammupoBanust Python

NIIK-2.13 (40.001 A/02.5 Hp.2 Ta.) desaTensHOCTh, HampaBiIeHHAs HA PEIICHUE
3a]a4 aHAIMTHYECKOTO XapaKTepa, MPEIoiararoliuX BBIOOP M MHOT000pasue
aKTyallbHBIX CIIOCOOOB peIIeHHs 3aaad, Pa3pabOTKM HOBBIX MaTeMaTUYECKUX
MoOJIeJIel B €CTECTBCHHBIX HayKaX

NIIK-2.14 (Tn. 5) HaBeikamMu JOeKOMMIO3UMIHH, (OpPMATH3AINHA TPOIECCOB U
OOBEKTOB JIJISl MCIOJB30BAHUS HMHTEIUIEKTYaJIbHBIX MPOTPAMMHBIX PEIICHHHA C
MOMOIIIBIO S3bIKa MporpammupoBanus Python

Cnoco0eH OpUEHTHMPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIbHTEPHOM
MaTeMATUKU; 00J1aJaTh CHOCOOHOCTAMU K 3(PPeKTHBHOMY NPUMEHEHUIO U
peajn3anuyu MATEMATHYECKH CJI0KHBIX AJITOPUTMOB

UIIK-3.1 (06.001 D/03.06 3n.3) CoBpemMeHHBIE METOABI W CpPEICTBa
MPOEKTUPOBAHMS MTPOTPAMMHOTO OOECTIeUeHHUsl TPU pean3alid MaTeMaTUYeCKH

CIIOXHBIX aJTOPUTMOB cpejcTBamMu pa3pabotku mporpamm PyCharm, Google
Collab

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbI OTE€YeCTBEHHBI U 3apyOeKHBII
OTIBIT B pa3paboOTKe alrOPUTMOB KOMITBIOTEPHON MAaTEeMAaTHKH C TTOMOIIBIO SI3bIKa
nporpammupoBanus Python

NIIK-3.3 (40.001 A/02.5 3u.2) HoBelimmii oT€4eCTBEHHBIN M MEXIyHAPOIHBIH
OIBIT B pa3pabOTKEe COBPEMEHHBIX AJTOPUTMOB KOMIBIOTEPHOH MaTEeMaTHUKU C
MOMOIIIBIO sI3bIKa TporpamMmupoBaHus Python Ha BbicOKOM mMpodeccHOHATHLHOM
YpOBHE

NIIK-3.8 (40.001 A/02.5 Tn.1) IlpoBeneHuwe OSKCIEPUMEHTOB TIO OIICHKE
B(i)q)eKTI/IBHOCTI/I pcannsanv MaTEMATHYCCKU CIIOXKHBIX aJITOPUTMOB Ha BBICOKOM
npoeCCHOHATLHOM YPOBHE

Crnoco0eH aKTMBHO y4acTBOBATh B pPa3pa00oTKe CHCTEMHOI0 M NPHKJIAJIHOIO
NMPOrpaMMHOro odecreyeHnst
NIIK-4.2 (06.001 D/03.06 3H.2) AKTyanbHbI€ THIOBBIE pEIICHUS, OUOIMOTEKH
MPOTPAMMHBIX MOJIYyJIeH, WIA0JIOHBI, KJIacChl OOBEKTOB, HWCIOJIB3yeMbIE TIpU
pa3paboTKe CUCTEMHOT0 M MPUKJIIAJHOTO MTPOrPAaMMHOT0 00eCrieueH s ¢ TOMOIIBIO
sI3bIKa TIporpaMMupoBanwust Python
WNIIK-4.3 (06.001 D/03.06 31.3) MeTo/bl 1 CpeicTBA TPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO TIPOTPAMMHOTO 00eCTICUeHHMSI
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NIIK-4.7 (06.016 A/06.6 3n.1) CoBpemennble Bo3MmoxkHOocTH WC, mpemmeTHas
o0/lacTh CHUCTEMHOE ¥ TPHKIAJHOE MPOTpaMMHOE OOecHeueHne, CpescTBa
paszpadotku nporpamm PyCharm, Google Collab

NIIK-4.9 (06.016 A/30.6 3H.2) CoBpemenHbie Bo3MOXHOCTH WC, MeToms
pa3paboTKN TMPHUKIATHOTO IMPOrpaMMHOIO oOecreueHus, CpeicTBa pa3padoTKu
nporpamm PyCharm, Google Collab

HIIK-4.11 (06.001 D/03.06 V.2) IlpumeHATh aKTyallbHbIE METOJBI U CPEICTBA
MPOSKTUPOBAHMUST CUCTEMHOTO M MPHKIATHOTO MPOrPaMMHOTO OOecreueHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAaMMHBIX HWHTEpPEHCOB, , CpeacTBa
paspabotku nporpamm PyCharm, Google Collab na Beicokom mpodeccronanibHOM
YpOBHE

NIIK-4.12 (06.016 A/30.6 VY.2) [InanupoBaTh pabOTHl B MPOEKTax pPa3pabOTKH
CHCTEMHOT'0 ¥ IPUKIIAJHOTO MTPOTPAMMHOTO 00ECIICUEHHSI C Y4eTOM 0COOCHHOCTEH
COBPEMEHHBIX PEAIUN

NIIK-4.13 (40.001 A/02.5 V.3) IlpumeHATh HOBEWIIHME METOIbI MPOBEICHUS
OKCIIEPHMEHTOB TMPH aHAIM3€ CHUCTEMHOIO0 M MPHUKIATHOTO TPOTPAMMHOTO
obecrieyeHus

Cnoco0eH HAXOAUTh M H3BJIEKATh AKTYAJbHYI0 HAayYHO-TEeXHHYECKYIO
UHGOPMALMIO U3 IJIEKTPOHHBIX OMOJIMOTEK, HHPOPMALMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHBIX MPO(eCcCHOHAIBHBIX 023 TaHHBIX U T.IL.

HIIK-6.1 (06.015 B/16.5 3H.7) Hogeilimme HCTOYHHKKA aKTyaJlbHOW HAy4HO-
TEXHUYECKON MH(OpMAITIH

UIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauv MPOBOAMMBIX HMCCIICTOBAHUNA H
pa3paboToK, METOAbI CPAaBHUTEIIHLHOTO aHadn3a ¢ MHPOopMaIUeil N3BICUCHHON U3
AJIEKTPOHHBIX OHOIHOTEK, MHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npodeccHoHaNbHBIX 0a3 NaHHBIX U T.I. HA BBICOKOM MPOo(ecCrHOHAIEHOM YPOBHE

NIIK-6.4 (40.001 A/02.5 Hp.2 Tn.) desATensHOCTh, HANpaBJICHHAs Ha PEIICHHE
aKTyallbHBIX 3a]a4 aHaJUTHYECKOTO XapaKTepa, MpeAnoyiaraloinx BbIOOp U
MHOTO00pa3ue aKkTyaJIbHBIX CIOCOOOB pEIIeHUs 3alad C HCIOJIb30BAHHEM
aKTyallbHOM Hay4YHO-TEXHUYECKOW WH(OpMAIUU, MU3BICYCHHON M3 IIIEKTPOHHBIX
OuOIHOTEK, MH(pOPMAITMOHHBIX CIPAaBOYHBIX CHUCTEM, COBPEMEHHBIX
npodeccHoHaNbHBIX 0a3 TaHHBIX U T.I. HA BBICOKOM MPo(decCcCrHOHAIEHOM YPOBHE

Cnoco0HOCTh HCIOJIBL30BATHL 3HAHHE OCHOBHBIX METOJ0B MCKYCCTBEHHOI'O
HHTEJUIEKTA B IOCJIeAyoueil nNpopeccCHOHAIBHON 1eATeJJbHOCTH B KayecTBe
HAY4YHBIX COTPYIHHKOB, INpenoaaBaTejedl 00pa3oBaTeJbHBIX OpPraHM3alMil
BbBICHICIO 06pa3013anml, HHKEHEPOB, TEXHOJIOIOB

NIIK-7.1 (Y.1) Metonbl pa3paOOTKH OpUTHHAIBHBIX aITOPUTMOB U MPOTPaMMHBIX
pELIEHNH C UCTI0Ib30BAHUEM COBPEMEHHBIX TEXHOJIOTHH

HNIIK-7.2 (3.1) Hactpoiika HE0OX0IUMOT0 OKpPY>KEHHS JUIs pabOThl ¢ HEUPOHHBIMU
CEeTsIMH Ha si3bIKe MporpamMMmupoBanusi Python . Ha BbicokoM mpodeccroHambHOM
YpOBHE

NIIK-7.3 (B.1) Brageetr HaBBIKOM MCTIOIb30BaHUS CYIIECTBYIOIIMX MPOTPAMMHBIX
OubimoTeK M MoJeNed, COo3/IaHusl MPOTPaAaMMHBIX pealu3aliil UCTOIb30BaHUEM



COBPEMEHHBIX TEXHOJIOTHI Ha s3bIKe MporpammupoBanus Python . Ha BbicOKOM
po¢eCCHOHAIIBHOM YPOBHE

TunoBbie KOHTPOJIbHBbIE 32JaHUSI HJIU HHbIE MATePHAJIbl, HE00X0IMMbIe [JIsl OLeHKHU
3HAHMI, YyMEHNH, HABBIKOB M (MJIH) ONBITA [EATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TANbI
(popMupoBaHusi KOMIETEeHIIHI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

Tunoewvie mecmogvle 3a0anus

1) Memeoponoe Bacs xouem nocmpoums MoOeb, RPOSHO3UPYIOWYIO memnepamypy 6030yxa Ha sasmpa. K kaxomy
Muny omHoOCUmcs OaHHas 3a0ada?
—  Kunacrepuzanus
—  Krnaccudukamms
—  PamxupoBanue
—  Perpeccus
2) Hoxmop Ilems xouem nocmpoums mMooeisb, NPOSHOSUPYIOULYIO B03MOHCHOCTL PA3BUMUSL OCTIOHCHEHUU Y
nayueHma nocie onepayuu - 8ce au 6yoem 61a20N0IYYHO 8 MeyeHUe HeCKOIbKUX Cledyiowux mecayes unu Hem. K
KAKOMY mMUny omHocumcs OanHas saoada?
—  Pamwxupoanue
—  Perpeccus
—  Kunacrepuzanus
—  Krnaccugukarms
3) Acmponom Bums xouem nocmpoums mMooeib, KOMopas, CMOANcem pasdoums uzeecmuvie Hayke 36e30bl Ha 2Pynnbl
1O UX XapaKmepucmuxkam, ymoovl ayuute uzyyums ux ocobennocmu. K xakomy muny omuocumcs oannas sadada?
—  Krnaccudpukamms
—  Perpeccus
—  Kunacrepuzanus
—  PamwxupoBanue
4) B 3a0aue kaxkozo muna 8 obyuarowetl bloopke 015 06vekmos HET omeemos?
—  Perpeccus
—  Krnaccuduxkarus
—  Kunacrepuzanus
— Bo Bcex aTux 3amauax B o0y4aroieil BHIOOpPKe €CTh OTBETHI
5) Bvibepume 6ce gephbie ymeepicOeHUs.:
—  Mogens MamMHHOTO 00YUYEHHS, ITO CYTH, SIBISETCS OTOOpaKEHHUEM IIPOCTPAHCTBA OTBETOB B IPOCTPAHCTBO
00BEKTOB
—  OyHKIMOHAN OMMOKA OKA3bIBACT, HACKOIBKO TIOX0€ Ka9eCTBO UMEIOT JAHHBIC, MCIIOB3YEeMbIe IS
pemIeHus 3a1a9u
— IIpomecc o0ydeHNsT MOIETH 3aKII0YACTCS B MUHUMHU3AIMH (DyHKIIHOHATIA OIITHOKH
—  DnemeHTaMu 00y4arouiell BHIOOPKH SIBISIIOTCSI 00BEKThI, XapaKTEPUCTHKH KOTOPBIX SBIISIOTCS 3HAYCHUSIMU
MPU3HAKOB
6) Paccmompum npusnax “Obpazosamenvras npocpamma’ npu ananuze OauHulX N0 CmyoeHmam yHusepcumema.
Dmom npusHax modicem npuHumams mpu sHavenus: “Oxonomuxa’, “Mamemamuxa”, “Qunocogpus’.
Bocnonvzyemcs one-hot koouposanuem u 3amenum 3mom NPUHAK HA MPU OUHAPHBIX, KOmMopble 6Yy0ym
COOMBEMCMB06aMsb KAME2OPUIM 8 MOM NopsioKe, 8 KOMOPOM OHU nepeduciensl gviue. Kax 6yoem 3axoouposan
npusnax co 3navenuem “‘@uiocoghua’’?
- (0,0,1)
- (0,1,0
- (1,0,0)
7) Hemy 6yoem pagen KopeHs U3 CpeOHeK8aopamuyHol ouubky 0 Habopa uz 3 Habaoerull, 20e OMKIOHeHUe
npeoCcKasanusl IUHEUHOU pespeccuu Om peaibHblX 3HaveHull pasmul. -1, 2, 2?
- 0
- 3
- 2
8) Ipeononoacum, ymo mvl CMPOUM MOOETb NPEOCKA3AHUS POCIA NO 803pACY U ecy uenogekd. Modenwv ¢ kakum
Koauyuenmamu seposmuee 8cezo nepeodOyuuUIacy?
—  (Bospacr) + 0.5 * (Bec)
— 1402325.3 * (Bo3pacrt) + -1404370.5 (Bec)
— (Bospacr) + 0.33 (Bec)



9) Yem cmoxacmuueckuil epaouenmuwiii cnyck (SGD) nyuuie 06viunoco epaduenmnozo cnycka? Bvibepume ece
nooxoosiuue omeemul.
—  Ogpun war B SGD ObIcTpee, M03TOMY B LIEJIOM 3TOT METO/ MOXKET OBICTpPEE BBIAATH PELIEHHE.
— B SGD rapanTtupyercs, 4To Ha K101 UTEpallMi YMEHBIIAECTCS OIINOKa MOJIEIH.
— B SGD rapanTupyercs, 9to OyaeT HaiiieH riiodaabHbI MUHIMYM.
—  Opwua mar B SGD TouHee, 4eM B OOBIYHOM TPaAHEHTHOM CITyCKE, TOATOMY TPeOyeTCsl MEHBIIIE IIaroB IS
MOJTy4eHHS PEILCHHUS.
10) 3anonnume nponyck: «/{ns 8binyKiou yHKYUU ... YKa3vleaem CIMOpoH)Y HAUCKOpeue2o YObleaHusy
— HM3oxpona
—  Jlunus ypoBHs
—  AHTUTpagueHT
— I'paguent
11) Ymo mooicem s61umucsi Kpumepuem 0CmMano8a 8 SpaoueHmHoOM Cnycke?
— Hopwma rpaguenTa Ha TekyIem miare
— Hopwma pa3Hums BecoB Ha COCEHUX IIarax aaropurMa
— CymMa 371eMeHTOB BEKTOPa TpaueHTa
—  Umcrno mraroB anropurMa
12) Paccmompum 0sa obvexma: y nepeo2o omcmyn JuHeliHo2o kiaccuguxamopa pasen -10, y emopoeo -1000.
Buibepume eepnvie ymeepoicoenus npo mo, Kak COOMHOCAMC dmu 06a 00beKma:
—  IlepBbrif 00BEKT HAXOAUTCS JANBIIE OT Pa3AeIIAIONIe TOBEPXHOCTH, YeM BTOPOH
—  Bropoii 00beKT HaXOIUTCS JaJIbIIIe OT Pa3ACIIAIONICH TOBEPXHOCTH, YeM IICPBBIH -
—  Mogens Gonbliie yBepeHa B CBOEM OTBETE Ha MIEPBOM OOBEKTE, 4YeM Ha BTOPOM
—  Mogens Gonblire yBepeHa B CBOEM OTBETE HA BTOPOM OOBEKTE, YEM Ha TIEPBOM -
13) Paccmompum nonvzosamensi CoyuanbHoll cemu Kak 06bekm 6 3a0aie MawuHHo2o ooyuenus. Ymo u3z
nepeuucieHHo20 Asnaemcsa 3aoaveil Kaccugurayuu?
— IlIpenckaszanue 3apabOTHOMN IIATHI TTOJIB30BATEIS
— IIpenckaszanue mosna moip30BaTeNs
— IIpenckaszanme npodeccun momp3oBaTemns
— IlpenckazaHue, Kakoil OCT MOJIb30BATENb CACIAET CAEAYIOLIUM
14) Yem 3a0aua knaccugurayuu c nepecexarowumucs kiaccamu (I1) omnunaemes om 3adauu Kraccupurayuu ¢
Henepecexarowumucs kiaccamu (H)?
— B 3agaue I1 onuH 00BEKT MOKET OTHOCHTBLCS K HECKOJIBKUM KJIaccaM OJIHOBPEMEHHO, a B 3aaa4e H onun
00BEKT OTHOCUTCS POBHO K OJTHOMY KJIaccy
— B 3anaue I1 onuH 00BEKT MOKET OTHOCHTHCS JIMOO K OTHOMY KJ1accy, IM00 HM K KaKOMy KJiaccy, a B
3agade H o1mH 00BEKT OTHOCHUTCSI POBHO K OJTHOMY KJIaccy
— B 3agaue I1 onuH npu3HaK MOXeET MCIOIB30BAThCS JUIsl IPEICKa3aHus HECKOJIBKUX KIIaccoB, a B 3aade H
OJIMH IPU3HAK MCTIONB3YEeTCS ISl TPEACKa3aHMs TOJILKO OJJHOTO Kilacca
— B 3agaue I1 s 06bexTOB 00yUaromnieid BBIOOPKH U3BECTHBI METKHU KJIACCOB, a B 3a1ade H - et
15)_Buibepume, Kaxoil u3 npudeo0eHHbix aicopummos npeockazanuus CImouMoCm Keapmupbol
ABJIAEMCI NPUMEPOM Peuaroue2o 0epesa:
— - Ecim mmomane 6ombmie 100 kB. MeTpoB, TO 4 MitH py0., HHAYE €CIIM STaXK MEPBBIN, TO 2.3 MITH. pyOIrei,
uHaue 3.15 MiH. pyOIei
— 400 ThIC. pyOIel. 3a KAl KBaJAPaTHBIA MeTp U 27 ThIC. py0. 33 KXl 3Tax
— Hcnonp3oBath CTOMMOCTD KBApTHPHI, HAHOOJIEE MOX0XKEH Ha TEKYIIYIO, U3 POJAaBAEMbIX paHee
— IIponmaBath 3a 3 MyH. pyOICi
16) Memoo anaenvix komMnonenm... (00UH NPABULLHBLL OMEen)
—  Crpout HOBBIE IPU3HAKH KaK CJIOKHBIC HEJIMHEIHBIE (YHKIMN OT UCXOJHBIX PU3HAKOB
—  Crpout HOBBIE TPU3HAKH KAK JIMHEHHBIC (PYHKINU OT UCXOAHBIX MTPU3HAKOB
—  OrOupaet camble BasKHbIC IPU3HAKH M3 HCXOTHBIX
IIpenckaspiBaeT kiacc 0OBEKTa HA OCHOBE IMTABHBIX KOMITOHEHT
17) Bulbepume gepruie ymaepiucoenus npo 3a0auy KiacmepusayuiL.
— B 3agaue knacrepuzanuu CI0XXHO IPUIYyMaTh YHUBEPCAIbHBIA KPUTEPUI KauecTBa, FOBOPSIINN, XOpoLIast
VI TIJ10Xas! TOJYYMIIaCh KIIACTEPU3AIINs, YTO YCIOXKHSET PellleHHe dTOH 3a/1auu
— Ha npaxtuke nanHble, Kak IpaBuIIo, HE Pa3JeIAIOTCA Ha YETKHE KIIACTEPhI, YTO YCIIOKHSIET PEIICHNE
3aJa4uM KJIacTepH3anuu
—  Merton k-Means - camslii 3¢ (deKTHBHBII METO KITacTepU3aliy, CIOCOOHBIH HAXOAUTh KaYeCTBEHHYIO
KJIaCTEPHU3aLUIO TPAKTUUECKH JTIOOBIX IaHHBIX
— 3ajaua KJ1lacTepU3alMy MPEIIoJaracT BbICTIEHHE CAMbIX BXKHBIX IPU3HAKOB M yJaJIeHUE BCEX OCTaIbHBIX
NIPU3HAKOB
18) Kakue npeumywecmsa daem omoop npuznakos?
—  Uem MeHbIlIIE MPU3HAKOB, TEM O0JIEE CIIOKHBIE 3aBUCHMOCTH MOXKET BOCCTAHOBHUTH aJITOPHTM



Yem MeHbIIIE TIPU3HAKOB, TEM ObICTpEe paboTaeT alropuT™M
OT100p NpU3HAKOB YMEHBIIAET 00bEM JaHHBIX M 3aTpaThl Ha UX XpaHEHHE
OT160p HEMH(OPMATHBHBIX PU3HAKOB MOKET HOBBICUTH KaU4€CTBO PadOTHI alropuT™Ma

19) Ancamnesvie memoodsl 06bLuHO denaiom boree Kauecmeennvle NPeoCKa3anus, Yem omoenbHble aneopummsl (y
ancambell HudCe OWUOKA HA Mecmogoll 8bl00pKe). A KaKkoll nokasamens 6ce20a yxXyouiaemcs npu
ancambnupoganuu?

Owubka Ha obyuaroweli 8b1O0pKe

CKOpOCTh BBIMOIHEHUsI IPEACKa3aHUi
KommuecTBo naHHBIX, HEOOXOAMMOE I O0yUSHHS
UYucio Uenonb3yeMbIX aITOPUTMOM IIPU3HAKOB

20) Aneopumm 6322une noopazymesaem 6viO0p CAYUALHBIX YACTEl OAHHBIX, 0OYYeHUe al2opumma (Hanpumep,
pewaiouje2o 0epesa) Ha Kaxcool Yacmu u COCMAasieHue ancamous u3 00yUeHHbIX aneopummos. st 4e2o HyJIcHO
00yuamob aNOPUMMbL HA PASHBIX YACMAX OAHHBIX?

st Toro, 4T0OBI 00Y4YEeHHBIE ITOPUTMBI BBITIOIHSIIA HECOBITAIAtoIe (pa3InyHbIe) MpeICKa3aHus
Jst Toro, 9TOOB YCKOPHUTH 00yUeHNE

Jist Toro, 9TOOBI BRIIETUTH BXKHBIE TSI 00YIEHHSI 00BEKTHI

Be3 3Toro HeBO3MOXKHO OOYUHTH pElIaloNIee IEPeBo

21) Bt 06yuunu mpu modenu 0ask BpeOCKa3anus CyMmbl Kpeouma, Komopas nompebyemcsi Kiuennmy, i GblnoJHseme
npeockasauue 01 H08020 KIUEeHMA. TUHelHAs Mooensb npedckazvigaem 50 moicay, pewaroujee oepeso - 30 moicay,
Memoo bnudcatiuezo coceda — 20 muicay. Kakoe npedckazanue 8bIN0OIHUM AHCAMOLb MpPex ane0pummos, eciu 8ec
qunetinou mooenu 0.4, eec pewaioujezo depesa 0.4, a sec memooa baudcatiuiezo coceoa - 0.2?

33.3 TeICSTY
30 ThICSTY
36 THICSIY
38 ThICSY

Tunoewvie KOoHmpobHbBIE 3A0AHUA

1. Peanu3syiite anropuT™M JIHHEHHOW perpeccud, W MOJMHOMHAIBHOM perpeccuu (Uid aaracera
noisysine — cremeneit ot 2 110 5, s garacera hydrodynamics — crenenn 2) 6€3 peryispusaiinm.

2. Peanusyiite anroput™ rpeOHEBON pErpeccHy U HAHANTE ONTHMABHBIN MApaMeTp PEryIsIpU3alHH.

3. PeanusyiiTe anropuT™ JIOTUCTUYECKOW PErpecCHM CO CTOXACTHUECKHM TPaJUCHTHBIM CIIyCKOM,
obyunte ero Ha garacere spambase old (train) u mpoBepbTe Ha maracere spambase_new (val).
[omyunte ROC xpuBble 1715 BApUaHTOB 0€3 HOPMHUPOBKH M C HOPMHPOBKOW MPH3HAKOB.

4. Peammsyiite amroputm kNN knaccuduxammu mo k Ommxaifmum cocemsiM, HCHONB3YS
MIPOCTOE EBKJIHMIOBOE PACCTOSHUE.

5. Tpumenure wmeron SVM (mampumep, u3 Oubmmoreku sklearn) mmst maracera blobs2.
Busyanusupyiite pe3ynbsTar (pa3dorueHne MIoCKOCTH U OMOPHBIE BEKTOpa) MPU Pa3HBIX BapHaHTaX
snep (uHEeHOe; MOTMHOMHANBEHOE cTenenei 2,3,5; RBF).

6. Peanusyiite MyJIbTHKIACCOBYIO KilaccU(HKauuio ¢ softmax B KauecTBe peliaromeid QyHKIUN U
KPOCC-3HTPOIHUEH B KauecTBe (YHKLMH MOTEPh U 00Y4HTE Ha MOATOTOBICHHOM JaTaceTe mnist.

7. Peanusyiite ajropuTMbl IOCTPOEHHS JepeBa C KpUTEpUeM HH(GOPMALMOHHOIO BBIMIPHILIA U
KkpureprueM JDKMHM M OIpeleneHHIo Kiacca 10 MaXXOpPUTapHOMY kiaccy B jucre. Haiinure
ONITHMAJIBHYIO TIyOHHY JiepeBa B 000ux cirydasx (B oTpeske 2-10).

8. Peammsyiite anroputM k-means Juist Kiiactepusaiu Ha 2-4 Kiiactepa.

9. Peamusyiite anropurm DBSCAN, HaiinuTe mapameTpsl Jjis KiacTepu3aiuy Ha 4 Kiactepa.

10. [IpumennTe ancamOEBBIE METOIBI ISl PELICHUS 3a/1a41 KIIaCCU(HUKAIUU Ha TIOATOTOBICHHOM
Jaracere mnist.
3a4eTHO-IK3aMEHALMOHHBIE MAaTepHAJbl I  INPOMEKYTOYHON  aTTeCTALUH

(3x3ameH/3a4eT)

BOHpOCLI JJIAA MOATOTOBKHU K 3K3aMEHY

[penponeccunr. MacmrabupoBanue. Hopmuposka. [lonmHoMHuansHble IPU3HAKY.

One-hot encoding.



2. Tumbl 00y4eHus: C yuuTeneM, 0e3 YUUTENsl, C MOAKPEIUIEHUEM, C YaCTHYHBIM
y4acTUEeM YUYHUTells, akTUBHOE 00yUYEeHHE.

3. Cwmemienue u qucnepcus (bias and variance). [Tonsitue cpeaHeli TUIIOTE3bI.

4. Omubka BHYTpH U BHE BbIOOpKH. Omnbka 0600mmenus. HepaBenctso X&édaunra.
Banupauus u kpocc-Bajiuaanus.

5. JluneitHas perpeccusi.

6. IlonmHOMUANBHAS pETpECCHs.

7. T'peGueBas perpeccus.

8. Jlorucruueckas perpeccus. I'palueHTHBIN CITyCK.

9. DBaitecoBckuii kinaccudukarop. TUIBI OLIEHKH pacnpenenenuid npusHakoB (Gaussian,
Bernoulli, Multinomial). EM anroputm.

10. Merton onopubix BekTopoB. [locTranoBka 3anaun. @opMyIUpoBKa U peIICHUE
JIBOMICTBEHHOM 3a7a4u. THUIIbI OOPHBIX BEKTOPOB. S pa.

11. TToporossie ycinoBus. DddhexTuBHOCTh 10 [lapero.

12. Presicion-Recall 1 ROC kpussie. AUC.

13. Metpuueckue knaccupukatopsl. KNN. WKNN. Ot6op stanonos. DROPS. Kdtree.

14. Knacrepusanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

15. JlepeBbs pemennid. THGOpMaAIMOHHBIA BBIUTPHILI, KpUTEpHH J[XKUHU.

16. Perynspusanus aepeBbeB. HeOpexHbIe pemaromue 1epeBbs.

17. ByCTHHT JIepE€BbEB PEIICHMUIA.

18. Ancamb6iieBbie MeTop1. SOft and Hard Voting. Bagging.

19. Cnyuaiinblie neca. AdaBoost.

20. Ancam6nessie metobl perpeccun. RANSAC. Theil-Sen. Huber.

4.2 MetoauyecKknue MaTepuajibl, ONpeaeasonme npoueaypsl OUeHUBAHUS 3HAHUIM,
YMEHHH, HAaBBIKOB H (WJHM) ONbITA [esATeJIbHOCTH, XAPAaKTEPH3YIOIUMX JITalbl
(popMupoBanus KoMneTeHIHIA

MeTozmqecmle PEKOMEHIALMH, onpeae/isiiomme npoueaypbsl OeHUBaAaHUA TECTOB:

Tect npoBoautcst onnaiin B cucteme Moodle mmu Google DoCs u orpanu4eH 1o BpeMeHH.
Ha cpauy Tecra naercs /1Be MONBITKUA. TeCT CUMTAeTCs YCHEIIHO MPOMIECHHBIM €Ciu
CTYAEHT npaBmiibHO 0TBeTHII Ha 70% BOIPOCOB.

MeToanyeckne  peKOMEHAALMH, ONpeleJsiiOlIde MNPoUeAyPbl  OLEHWBAHUA
BbINOJIHEHHSI KOHTPOJIbHBIX 3aJaHUM

3aJIaHI/Ie CUHUTACTCA BBIITOJIHCHHBIM IIPH BBINIOJIHEHUHA CIICAYIOIHUX YCJIOBI/Iﬁ:

— TIpeIocTaBlieH UCXoaHbId ko1 B cpene PyCharm, Google Collab

— MPOJIEMOHCTPUPOBaHA pabOTOCIIOCOOHOCTD TPOTPAMMBI

— CTYACHT TIOHUMACT I/ICXO,Z[HI)II?I KO M OTBCYACT HA BOMPOCHI 110 €0 OpraHu3aiuu.

MeToauuecKkue PCKOMEHIANHA K CAAY€ IK3aMEHA

IIpouenypa mpoMeKyTOYHOM aTTecTalUu MPOXOJUT B cooTBeTcTBUHM ¢ llonmokenuem o
TEKYILIEM KOHTPOJIE U MTPOMEXYTOUHOM aTTectanuu oOyuatomuxcst PI'BOY BO «KyoI'Y».

Texymuii KOHTPOJIb YCIEBAEMOCTHU CTYJEHTOB ITPOBOJUTCS B LIESAX COBEPIIEHCTBOBAHUS U
HENPEPHIBHOI'O KOHTPOJIS KayecTBa 00pa30BaTeIbHOrO MPOIiEcca, IPOBEPKH YCBOCHUS yUEOHOTO
MaTepuasa, aKTUBU3allUU CaMOCTOSTEIbHON pabOThl CTYJEHTOB, CTUMYJIUPOBAHUS UX yueOHOU



paboTsl, obecnieueHus 3(HEKTHBHOCTH 00pa30BaTEIBLHOTO MPOIIecca, MPEAYIPEKICHUS PUCKOB
OTYHUCJICHUS CTYJICHTOB.

Tekymuii KOHTPOJb 3HAHWM CTYJEHTOB OCYILECTBISECTCS TMOCTOSHHO B TEYEHUE BCETO
cemecTpa.

Bunpl Tekymiero KOHTpOJS: YCTHbIM (IMCbMEHHBIN) ONpPOC Ha 3aHATUAX; IPOBEpKa
BBITIOJIHEHHS JOMAIIHUX 3a/IaHuil; NpOBEIEHUE KOHTPOJBHBIX pabOT; OLEHKAa AaKTHBHOCTHU
CTYyJI€HTa Ha 3aHATHH.

[Ipu oTCyTCTBHH 3a4E€THON KHMKKH Y CTYyACHTA K3aMEHATOP HE UMEET IPaBa IPUHUMATH Y
HEero 3ader/’k3aMeH. Takol CTyJIeHT CuMTaeTcsi He SBMBIIMMCS Ha 3adyeT/ak3aMeH. B
UCKIIIOUUTEIIBHBIX CIy4YasX, Ha OCHOBAaHMM pPACHOPKEHHs [EKaHa MpEernofaBaTeilb MOMKET
JIOITyCTUTh CTYJICHTA K 3a4eTy/9K3aMeHy IPU HAIMYUH JOKYMEHTA, y10CTOBEPSIOLIETO JUYHOCTb.

B OCIIAX 00BEKTHBHOI'O OLICHUBAHUA 3HaHUM BO BpeMs ITPOBEACHUS 3a4CTOB U 3K3dMCHOB HE
AO0IMYCKACTCA HAJIMYHUC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUYCCKHUX yCTpOfICTB.

CryneHTy, UCHOJIB3YIOIIEMY B XOJI€ 9K3aMEHa Hepa3pelieHHbIE MCTOYHMKH M CPEICTBA
noJiydeHus: “H(pOpMaluy, BBICTABIIACTCS HEYIOBICTBOPHUTENIbHAS OICHKA, U OH yAAIACTCS W3
ayJIMTOpHUH.

Bo Bpemst sk3aMeHa CTyAEHThI MOTYT HOJIb30BAThCS YTBEPXKIAEHHON pabouelt mporpaMmmoit
y4eOHOI JUCLUUIUIMHBI, KOTOpast JOJKHA OBITh B HAJIMUMU HA SK3aMEHE, a TaKXKe C pa3peleHus
’K3aMeHaTopa CIpaBOYHOM JINTEPATYPOH U JPYyTUMHU TOCOOUSIMHU.

CTy,HeHTI)I, Hapymaromue IpaBujia IMOBCACHHA IMPU IMPOBCACHUH 3a4€TOB M 3K3aMCHOB,
MOT'YyT OBITE HE3aMCJIUTCIIBHO YAAJICHBI U3 ayAUTOPUHU, K HUM MOTYT OBLITH IMPUMCHCHBI MCPBI
JUCHUILTIMHAPHOT'O BOSJIGfICTBI/IH.

Ha 3auete/sk3amMeHe MOTYT IIPUCYTCTBOBATh PEKTOP, IIPOPEKTOP 10 yueOHoit padoTe, ekaH
dakynbpTeTa, 3aBenyromuil kadenpoil, koropas obecrieunBaeT yueOHBIM mpolecc Mo JaHHOM
mucuuruinbe. [IpucyTeTBre Ha 3K3aMeHax U 3aueTax MOCTOPOHHUX JIMI 0e3 pa3perieHust peKTopa
WM TIPOPEKTOpa 1Mo yueOHOM paboTe He TOIMyCKaeTCs.

[Tocne mpocmymmuBaHus JIEKUUN PEKOMEHIYETCS BBIIOJIHUTD YIIPAXKHEHUS, IPUBOIUMBIE B
JIEKIUU U1 CaMOCTOATEIbHON paboThl, a TAKXKE BHIMOJIHUTH HA KOMIIbIOTEPE C UCIIOJIb30BaHUEM
cpensl Python 3agaun, npuBoAMMBIE B JIEKIIMM B KAU€CTBE IPUMEPOB.

IIpu camocTosTeNbHONW paboTe CTYAEHTOB HEOOXOAWMO H3YYUTh JIUTEpaTypy,
IIPUBEICHHYIO B IEPEYHSX, U1 OCMBICICHMSI BBOJIMMBIX INOHSTHUH, aHaJINW3a IPEAJIOKEHHBIX
MOJX0/I0B U METOAOB Pa3pabOTKU MapasieNbHbIX IporpamMM. PaspabaThiBas pelieHHe HOBOU
3aa4d, CTYJIEHT JOJDKEH YMETh BBIOpaThb METOABI pELICHHs 3aJauyd C Y4YEeTOM IeJIeBOM
annapaTHo# iaTGopMBI, TPOBOIUTH OTIAKY U MPOQHUIMPOBAHKUE IPOrpaMMBbI Ha si3bike Python.

B kauecTBe cucTeM MpOrpaMMHPOBAaHUS JIJISl PEHICHUS 3a7ad M HM3YYCHUS METOAOB U
QITOPUTMOB, TIPUBEIEHHBIX B JIEKIUSAX, PEKOMEHIYEeTCS WCIIONb30BaTh Ha IMPAKTHYECKUX
3aHATHIX U TIPU CAMOCTOSITENIbHOW paboTe CTaHTapTHYIO peau3aliuio si3pika Python B cBsi3ke co
cpenoit pazpadorku PyCharm, Google Collab.

MeToanuecKue PEKOMEHIAIIUH, ONMPEACTHIOIIHE ITPOUCAYPbI OICHUBAHUA HA JK3aMCHE:

KpuTtepumn onieHnBaHHs U IKAJIA OLIEHKH IK3aMeHa
| Ouenka | Kputepuu BbicTaBJIeHUS OLICHKH




[lan pa3BepHyTHIil OTBET Ha ITOCTABJICHHBIE BOIIPOCHL. Martepuan
M3JI0XKEH MOCIIeI0BaTeNIbHO. FIMEIOTCS TOTHYHbIE U

«OTIn4HO» apryMEHTUPOBAHHBIE BBIBOJIBL.

B tedyenun cemectpa cTyneHT npaBuwibHO permui 80 % 3anad,
MMEET MPEJICTABICHUE KaK pellaTh OCTAIBHBIC 3a/1a41

JlaH pa3BepHYTHI OTBET Ha IOCTABJICHHBIC BONIPOCHL. Marepuain
M3JI0KEH B [I€JIOM TOCIeI0BaTeNbHO. MIMeroTcs JorudHbIie U
«Xoporio» apryMEHTHUPOBAaHHBIE BBIBOBI.

B teyennn cemectpa cTyneHT npasuwibHO pemnn 70 % 3anad,
UMeeT NPEJICTABICHNE KaK pellaTh OCTAJIbHBIE 3a1a41

OTBeT Ha BOTIPOC HE SBIAETCS MOJTHBIM. MaTepuan n3noxeH
Herocje10BaTeIbHO. BBIBOIBI HE apryMEeHTHPOBAHBI.

B teyennn cemectpa cTyneHT npaBuwibHO pemnn 60 % 3anad,
MMEET IPEJICTABICHNE KaK PelIaTh OCTAIbHBIE 330a4H1
OOyyaromuiicss He 3HaeT 3HAYUTENHHOM YaCTH MPOrPaMMHOTO
MaTepHaa, IO0IyCKaeT CyIIeCTBEHHbIE OIIMOKH.

B TeueHun cemecTtpa cTyAeHT npaBuibHO per MeHee 70 % 3anau
W/WIH HE MMEET MPEACTaBICHNE KaK PellaTh OCTAIbHBIC 33Ja9n

«Y IOBJIETBOPUTEIBHO»

«HeynoBIeTBOPUTEIILHO

O1neHOYHBIC CpEICTBA Ui HMHBAJIUIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM UX WHIAMBUAYATBHBIX MICUXO()H3NIECKIX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH HHBAIM/IAM U JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS OMOIHUTEIIEHOE BPEeMsI JUIsI IOATOTOBKH OTBETA HA DK3aMCHE;

— IIpH TPOBEJICHUH TPOIIEYPHl OIICHUBAHUS PE3YJIbTATOB 00YUEHUS] MHBAIUIIOB M JIHIL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI MPEAYCMATPUBACTCS HCIIOJIB30BAHIE TEXHUYECKHIX
CpEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIBHBIMA OCOOCHHOCTSIMH,

— TIPH HEOOXOAUMOCTH JIJIsi OOYYAIOIIUXCS C OTPAHMYEHHBIMH BO3MOYKHOCTSIMU 3I0POBbSI
U WHBAJIUIOB TIPOIEypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIIOB.

[Iponienypa oneHUBaHUS PE3yIbTaTOB OOyUYEHHS] WHBAIHMIOB W JIUI] C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbSI 110 JAUCIUILINHE MPEAYCMaTPUBACT MPEIOCTaBICHNE UHPOPMAITUU B
dbopmax, aTanTUPOBaHHBIX K OTPAHUYCHUSM HX 370POBbSI M BOCTIPUATHS WHPOPMAIIHH:

JIist TUIT ¢ HApYIICHUSIME 3PCHUS

— B IeYaTHOH (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B TieuaTHoOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
0o0yyJarommxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOH JHUTEpPaTypbl,

HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MO1YJIA)

5.1 OcHoBHas JIMTepaTypa:

1. Mupxkun, b. I'. BBeneHnue B aHanu3 JaHHBIX : y9eOHHUK U npakTukyM / b. I'. MupkuH.
— Mocksa : U3aarensctBo IOpaiit, 2020. — 174 c. — (Bsiciiee o6pa3zoBanue). — ISBN 978-5-
9916-5009-0. — TekcT : anekTpoHHbI // O6pa3oBarensHas wiardgopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262 (nata obpamienus: 18.06.2024).



2. Ananu3 naHHbIX : yueOHHK a7 By30B / B. C. Mxutapsia [u ap.] ; mox pexakmueit B. C.
MxwutapsiHa. — Mocksa : U3natenscTBo FOpaiit, 2022. — 490 c. — (Bricmiee oOpa3zoBaHue). —
ISBN 978-5-534-00616-2. — Texkct : snexktpoHHblid // ObOpa3oBarenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/469022 (mnara obpamenus: 18.06.2024).

3. Kemnexep, 1. Hayka o nannbix: 6a30Bsiii kypc : [16+] / [. Kennexep, b. Tupnu ; Hayu.
pen. 3. MamenbsipoB ; niep. ¢ anria. M. benoronosckoro. — Mocksa : Anbsniuna [Ta6aumep, 2020.
- 224 c¢. : «cxem, Tabn. — Pexum gocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (mara obpamenus: 18.06.2024). — ISBN
978-5-9614-3170-4. — Tekct : >NEeKTPOHHBIH.

Jl1st ocBOEHUS TUCUUIUTMHBI MHBAJIMAMU U JIUIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3IOPOBbSl MMEIOTCA M3/aHUSA B JJIEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaxX
«/lanvy u «FOpatimy.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Makkunamu Y. (mep. ¢ anrin. CnunkuHA.A.), Python w anamu3 naHHbIX //
MzparensctBo “/IMK Ilpecc”, 2015, 482 c.

2. Mromnep A., I'eungo C. Brenenue B mMammHHOEe oOydeHue ¢ momoibio Python.
PykoBOACTBO /1151 CIIEIIMATMCTOB 1O padboTe ¢ AanHbIMU // Bunbsmc, 2017, 480 c.

3. [TporpamMMmHBbIe CUCTEMBI CTaTHUCTUYECKOTO aHanuza: oOHapyX eHHe
3aKOHOMEPHOCTEH B JIaHHBIX C MCIOJIb30BaHHWEM cUCTeMbl R m s3pika Python : [16+] / B. M.
Bonkosa, M. A. CemenoBa, E. C. UerBeprakosa, C. C. Boxos. — HoBocubupck : HoBocubupckuii
roCyJapCTBEHHBIN TeXHUYECKH yHUBepcuteT, 2017. — 74 c. : wi., Tabn. — Pexxum gocryna: 1mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496 (nmata oOparmieHus:
18.06.2024). — bubmuorp.: c. 48. — ISBN 978-5-7782-3183-2. — TeKcCT : JIEKTPOHHBIN.

5.3. llepuoauyeckue U3IaHNUs:
1. Ba3wl manueix komnauuu «Mct Beroy» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchl, B TOM YHUCJIe COBpeMeHHbIe NPodeccHoHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Dnekmponno-oudbiuomeunvie cucmemot (IbC):
DBC «IOPAWT» https://urait.ru/
IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvnvie 6azvi danubix
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natennsctBa Wiley https://onlinelibrary.wiley.com/
4
5
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Hayyuas anexrponnas oubaunoreka (HOB) http://www.elibrary.ru/
[TorHOTEKCTOBBIC apXHMBBI BEAYIIUX 3allaHBIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
6. HamwmonanpHas  SinekTpoHHas  OubiamoTeka  (HOCTyHm K DJEKTPOHHOW  OMOIHMOTEKe
muccepraiuii Poccuiickoit rocynapcrBennoit ouommoreku (PI'B) https://rusneb.ru/
7. Ilpesupentckas oubnuoreka nMm. b.H. Expiuna https://www.prlib.ru/
8.  baza manneix CSD KemOpumkckoro nenarpa kpucramaorpaduyeckux ganaeix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
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9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. VYuuBepcurerckas nuadopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaL;MOHHble CNnpaeo4Hble CUCNIEMbL

1. KoncynwsranT [Imtoc - cripaBodHast IpaBoBasi cUCTEMA (JIOCTYII TI0 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcol c6o600n020 docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AwmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. denepanpHbiii moptain "Poccuiickoe odpazoanue"” http://www.edu.ru/;

5. Hudopmanmonnas cucrema "EquHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexnus nupoBeIX 00pa3oBaTeIbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocyiapcTBEHHOr0 HHCTUTYTa pycckoro si3bika uMeHH A.C. Ilymknuna
"O6pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-uH(popmMaoHHBINH opTan "Pycckuil si3pIk" http://gramota.ru/;

9. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX cl0Bapeil http://www.glossary.ru/;

10. CnoBapu ¥ >HIUKIIONEANH http://dic.academic.ru/;

11. OO6pazoBatenbHbli TOpTan "Yueba" http://www.ucheba.com/;

12. 3akononpoekT "O6 obpazoBanuu B Poccutickoii @eneparmu. Bompocsl v 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 06pazosamenvHvle U UHGopMmayuoHuvie pecypcovl Kyol'yV

1. Dnektponnslil katanor Hayunoit 6ubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTtpoHHas OubnnoTeka TpynoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJTBHOTO JUHAMUYECKOTO 00yUueHus http://moodle.kubsu.ru

4. baza y4yeOHBIX IJIAHOB, Y4€OHO-METOINIECKIX KOMIUIEKCOB, ITyOIUKAIMi U KOH(epeHIni

http://infoneeds.kubsu.ru/

5. bubnuorteka nHGOPMAIMOHHBIX PECYpPCcOB Kadeaphl HHHOPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUM http://mschool.kubsu.ru;

6. DnexkTpoHHBIN apxuB JOoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIe 00pa3oBaTeNbHbIE PECypChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJOTHI
B oOpazoBanun KyOI'Y wu nHayuno-meromuueckoro kypHama "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/



https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

6. MeToanueckue YyKazaHusl JIA OOy4YalOIIUXCS MO OCBOCHUIO
TUCHMILTHHBI (MOIYJIs1)

B ocBoeHMH TUCHMITIMHBI MHBIWAAMU M JIMLAMH C OTPAaHUYEHHBIMU BO3MO>KHOCTSMU
310pOBbsl OOJIBIIOE 3HAYEHHE MMEET HWHAMBMIyallbHas ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHUE Y4eOHOro MaTepHara.

WunuBuayanbHble KOHCYJbTAlMM 10 TPEIMETY SBISAIOTCA BaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIU3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM W OOy4aroIlMMCS HMHBAJIUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSL.

7. llepeyeHb HHGOPMAIMOHHBIX TEXHOJOIWMH, HCIOJb3yeMBbIX IPH

OCYIIeCTBJIEHHH 00Pa30BaATEJbHOI0 MPOLeCcCca MO JUCHHUIINHE (MOTYJIIO)
7.1 Ilepedyenb MHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT Ui

— IIpoBepka nomanHuX 3aJaHIi 1 KOHCYJIbTUPOBAHUE TOCPEACTBOM SJIEKTPOHHOM MOYTHI.
— Mcrionb30BaHue 2IEKTPOHHBIX MPE3EHTAUI IPU IPOBEACHUH JIEKIIMOHHBIX 3aHATUI
- Cucrema MOODLE

- [IpoBepka nomanrHuX 3aaHuii u KOHCYIbTHpoBaHue nocpeactsom DOUC Kyol'y

7.2 TlepeyeHb JIMIIEH3MOHHOT0 W CBOOOJHO PACHPOCTPAHSEMOr0 MPOrPaAMMHOIO
odecneyeHUus

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu Kitty 0.76

Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeiimBopk Django

Firefox, mo0as Bepcus

Putty, mro6ast Bepcust

Visual Studio Code, Bepcust 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mns Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021

Mozilla Firefox 96

Google Chrome 97



https://www.jetbrains.com/community/education/#classrooms

GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0
Putty 0.76

8. MaTepuajIbHO-TeXHHYECKOE o0ecneyeHue Mo JUCHUIINHEE (MOAYJII0)

HanmenoBanue yueOHON ayIUTOPHH, €€ OCHAIIICHHOCTD

Ne Bun pabor
000pyJOBaHUEM M TEXHHYECKUMH CPEJACTBAMH O0yUCHUS
1. JleK1noHHbBIE 3aHATHS Aynuropus, YKOMILUICKTOBaHHAs CHCIHATM3UPOBAHHON
MeOeIbI0 ¥ TEXHUYSCKUMU CPEJICTBAMH O0yUSHUS
2. JlaGopatopHbie 3aHATHS | AYJIUTOPHS, YKOMILUICKTOBaHHAS CHCIHATN3UPOBAHHON
MeOeNbl0 M TEXHUYECKHMMH  CpPEJCTBAMH  OOydYeHUs,
KOMIIBIOTEPAMHM, ITPOSKTOPOM, IPOrPaMMHBIM 00eCIICYCHHEM
3. [TpakTHdeckue 3aHITHS | AyAUTOPUS, YKOMILIEKTOBAaHHAS CHEIHATM3UPOBAHHON
MeOECJIbI0 ¥ TEXHUYCCKUMU CPEJICTBAMHU O0yUYCHUS
4, ['pymmoBeie Aynuropus, YKOMIUICKTOBAaHHAS CHCTIHATM3UPOBAHHON
(MHIUBUyaTbHBIC) MeOeNnbl0 M TEXHUYECKMMH  CpeICTBaMH  OOyueHwus,
KOHCYJIbTAITU! KOMIIBIOTEPAMH, ITPOTrPAMMHBIM 00CCIICUCHUEM
5. Texymuid  KOHTPOIIb, | AyAUTOPUS, YKOMILIEKTOBAaHHAS CHeIHaTu3UPOBAaHHON
MIPOMEXKYTOTHAS MeOCIIbI0 W TEXHUYECKUMH  CPEICTBAMHU  OOYYCHHS,
arTecTanus KOMITBIOTEPAMH, IPOrPaMMHBIM 00CCIICYCHHUEM
6. CamocTosiTebHas Kabuner Uit caMOCTOSTENBHOH pabOThl, OCHANICHHBIN
pabota KOMIBIOTEPHONH TEXHUKOW C BO3MOXHOCTBHIO TOIKITIOYECHUS K

cetn «lHTepHeT», mporpamMmoil 3KpaHHOIO YBEIHYEHUS U
00ECIEeYeHHbIM JAOCTYNOM B 3JEKTPOHHYIO HH(OpPMAIOHHO-
00pa30BaTeNIbHYI0 Cpely YHUBEPCUTETA.

[Ipumeuanne: Konkperusanus ayauropuil u ux ocHamenue onpenensercs OITOIL.




