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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouast mporpamma quCHUIUTMHBL (MOys) «MamuHHOe oOyueHue B OnonHpopmaTuke»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHuto 02.04.01 Marematuka
KOMITbIOTEPHBIE HayKH, poduiis U B GroTexe, yTBEepKACHHBIN MprKazoM MUHHCTEPCTBA HAYKU
1 BhIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 810 ot 23.08.2017 rona.

N3yuenune mucturiuHbl (MOaysist) «MarmuHHOEe 00ydeHne B OMOMH(OPMATHUKE» MTO3BOJISIET
c(hopMHUPOBATH y CTYJICHTOB COBPEMEHHBIE IIU(POBbIE KOMIETEHIINH, HEOOXOAUMbIE JIJIsl aHAIHU3a
CJIOKHBIX OMOJIOTMYECKUX JIaHHBIX, BBISIBICHUS 3aKOHOMEPHOCTEH M MOCTPOEHUS IPEIUKTUBHBIX
Mojeneli; obecrneunBaeT MEXKIUCIHUILIIMHAPHYIO TOATOTOBKY, OOBEIUHSIONIYI0 OHOJIOTHIO,
CTaTUCTHKY W HMH(POPMATHKy, U CIOCOOCTBYeT 3((HEKTUBHOMY TNPUMEHEHUIO METO/I0B
MAIIMHHOTO OOy4YeHHsI B HAYYHBIX HCCIICAOBAHMAX M MPUKIAJHBIX 33a7adaX OMOMETUIMHBI H
OMOTEXHOJIOTUH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuurimaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH IO IPOrpaMMe MOATOTOBKU
maructpatypsl o HarnpasieHuto 02.04.01 MaTtemaTka 1 KOMIIbIOTEpHbIC HayKu, Tpoduis U B
OuoTexe M BXOJUT B 00s13aTeNbHYIO YacTh bioka 1 kak IucuuIuivHa 1o BeIOOpy.

Jucnunimza (Moaynb) usydaercsa Ha 1 kypce B 1 cemectpe.

Heap u3yyeHHss AUCHUILITHHBI (MOaYJisl): (GopMHpOBaHHE Y CTYACHTOB CHCTEMHOT'O
MOHMMAHUS METOJOJIOTMM HayKd O JaHHBIX M MAIIMHHOTO OOYy4YeHHs, a TaKKe pa3BUTHE
MPAKTUYECKUX HABBIKOB IIOCTPOEHUS, BATUAALIUN U UHTEPIIPETALIUY MOJIeNIeH JIJIs pelIeHus 3a1a4
B o0nactu Guonoruu, OMOMEIUIIUHBI U OMOTEXHOIOTHH.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— OCBOWTB 3Tarbl )KU3HEHHOTO [TUKJIa IPOEKTOB [0 MAIIMHHOMY O0YYEHUIO: OT IIOCTAHOBKHU
3aJ]auu 10 UHTEPIIPETAIIH PE3YIbTaTOB U BHEIPEHUS MOJIEIH;

— W3Y4YHUTh MPUHLUIBI PA0OTHI KIFOYEBBIX aITOPUTMOB MAIIMHHOTO OOYYEHUS U METO/I0B
OLIEHKU MX Ka4eCTBa;

— HAY4YUTHCS TPOBOJUTH PA3BEIOUHBIA aHAIM3 JAHHBIX, (HOPMYIUPOBATH THUIOTE3bI U
TOTOBHTH JIAHHBIC JIJISI MOJICTTPOBAHHS,

— OBJIAJICTh HABBIKAMHU TOCTPOCHHSI M HACTPOMKU MOJENICH i 33a71ad KIIACCH(HUKAIINH,
perpeccuu, KilacTepu3aliy U AT T-MOICIIMPOBAHUS;

— Ppa3BHUTh KOMIICTCHITUHM B UHTEPIPETANUN MOJIEJIeH U TPUMEHESHHH METOJIOB MAITHHHOTO
00y4YeHHS K aHATN3Y OMOJIOTHUYECKUX JAHHBIX.

B pe3yabrare 0cBOCHUS IUCHHUILVIMHBI (MOYJIS1) 00YYAKOLIMICS TOJI5KEH:

3Hamp:

— OCHOBBI METOJIOJIOTMH HAayKH O JaHHBIX, MAIIMHHOTO OOYYCHHsS, BKIJIFOYAs DTallbl
KU3HCHHOTO [IUKJIa MPOSKTOB MAIIMHHOTO O0yUeHWS,

— MPHHIMIBI PadOTHI KITFOYEBBIX aaropuTMOB: JnHeHHbIe Moaenn, KNN (K-Ommxaiimmx
cocenieit), nepeBbs pemieHuii, ancam6iu (Random Forest, OycTuHr), knacrepuzanus 1
CHIDKEHHE Pa3MEpPHOCTH;

— METPHKH KadecTBa, (YHKIMH TIOTEPh W METOJbI BATWIAIMU MOJENIeHd JUIS 3aaad
perpeccuu, kinaccudukanuu u armdT-MoIeTUPOBaHHUS;

— KOHIIETIINH CMEIICHUs U pazOpoca, epeoOyueHus], peryaspu3alnu, a TAkKe MOAXO0IbI K
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untepnpetanuu moaenei (SHAP, LIME);
THUIIBI IPU3HAKOB U MCTOAbI pa6OTbI C HUMH, BKJIKO4Yasa IreHepanuro INpru3HaKoB, 0T60p n
MPEAOTBPAILICHUE YTCUCK JTAHHBIX.

ymembw:

MIPOBOAMTH pa3Beqo4HbIi aHanu3 aHHbIX (EDA), popmynupoBaTh runoTe3sl 1 TOTOBUTH
JAHHBIE U1 MOJCIIMPOBaHUS,

00y4aTh, HACTpauBaTh M OLIEHUBATh MOJAEIM MALIMHHOIO O0YYEHHs C UCIOJIb30BaHUEM
KpOocCC-BaJIMAALNY, NAUIUIAHHOB U METPUK;

pelaTh 3aJauyd  KJIacTepU3allMM, IETCKUUMM aHOMAIMKH W CHIDKCHHS DPa3MEpPHOCTH,
MHTEPIPETUPYS MOJTyYEHHBIEC PE3YJIbTaTHI;

CTPOUTH M BAJIUAUPOBATH AIUIU(T-MOJIENH, a TAKKE TE€HEPUPOBATH IIPU3HAKU HA OCHOBE
CJIOKHBIX JTAHHBIX;

MHTEPIPETUPOBATh MOJEJIN U BU3YAJIM3UPOBATh BIMSHUE IPU3HAKOB ¢ nmomoupio SHAP,
LIME u npyrux HHCTpYMEHTOB;

IIPUMEHATH 0a30BbIE€ METO/bI MAILIMHHOTO O0YYEHUSI JJIsl IOCTAHOBKYU U PEIICHUs 3a]a4
MIPUKJIaTHON U KOMIIBIOTEPHOM OHOJIOTHH;

pa3pabaThIBaTh U aJanTHPOBATH MOJIENIM MATMHHOTO O0YYEHHS ¢ YIETOM OCOOCHHOCTEN
OMOJIOTMYECKUX JJAHHBIX U UCCIIEYEMBIX ITPOLIECCOB.

eénaoemsy.

uHcTpymMeHTaMu Python i ananusa u MmojeupoBanust: pandas, numpy, scikit-learn;
NPOABUHYTHIMH OMOnnoTexkamu MammHHOro o0ydyenusi: XGBoost, CatBoost, lightgbm, a
takke SHAP, LIME — niis unTepriperanuu Moenei;,

HABBIKAMH TIOCTPOCHHS BOCIIPOM3BOJMMBIX MAWIUIAKHOB W PpabOThl ¢ Pa3HOTHITHBIMH
JAaHHBIMU;

METOJaMHU TIPeA00PaOOTKH, BATTMIAIINH U ONITUMH3AIIMH MOJICIICH B pEaTbHBIX 3a/1a4ax.
MPAKTHKAMU TPUMEHEHHS ¥ WHTEPIPETAIMU MOJENIeH B OM3HEC-KOHTEKCTEe, BKITFOYAS
MIPUYMHHO-CIIEICTBEHHBIN aHanu3 (causal inference);

HaBBIKAMU TIOCTPOCHHSI MOJENeWd s pelIeHus MPOCThIX 3ajad MpUKIaJIHON
OMOMH(OPMATHKY, BKITIOYAS aHATH3 U UHTEPIPETAIIMIO OMOJIOrMYECKIX JaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOpME CaMOCTOSATEIHHON PabOTHI 00yUYaAIOIITIXCS:

Komnerennus

Conep:xanue
KOMIIETCHIIUHU

HNuauxkarop
KOMIIeTeHIIUH

Ilepeyensb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHunInHe (MOIYJII0)

YK-1.

Crioco0eH OCyIIeCTBIISATh
KpPUTUYECKUM aHAIU3
MPOOJIEMHBIX CUTYyallui Ha
OCHOBE CHCTEMHOTO
MOJIX0/1a, BEIPa0daThIBATh
CTpaTEeruIo IeUCTBUN

YK-1.1.

3HaeT OCHOBHBIE IPUHIUIIBI
CHUCTEMHOTO MOAX0/1a 1 METOJIBI
KPUTHYECKOTO aHAJIN3a, 4 TAKKE
TEOPETHYECKNE OCHOBBI
CTPaTErHYeCKOro MIaHUPOBAHUS U
MIPUHATHUS pEeILEHUN

YK-1.2.

YMeeT IpUMEHATh METOAbI
CHUCTEMHOI'O aHaJIn3a AJIs1 BbISABIICHUSA
KJTFOUEBBIX MTPOOJIEMHBIX CUTYAIHH,
(hopMynHpOBaTh TMIIOTE3bI U
pa3pabarhiBaTh aNbTEPHATUBHBIC
CTpaTeruu ACHCTBUI Ha OCHOBE
IMMOJTYYCHHBIX JaHHBIX

YK-1.3.

HNMeet npakTHUECKH OIIBIT B
MIPOBEJCHUN aHAJIN3a PEATTBHBIX
npoOJIEeMHBIX CUTYyallui B paMKax
IPOEKTOB, CIOCOOECH BhIpaOaThIBATh U
000CHOBBIBATh CTPATErHH ACHCTBUH,
YUUTBIBAs pa3jIMYHbIC aCIICKThI U
MTOCJIEIICTBHSI

VK-2.

Crioco0eH ynpaBiisiTh
MIPOEKTOM Ha BCEX ATarax
€ro JKU3HEHHOTO ITUKJIA

YK-2.1.

3HaeT OCHOBHBIE METOJOJIOTHH
YIIPABJICHUSI IPOEKTAMU, KIIIOUEBBIE
3Tallbl )KU3HEHHOTO LIUKJIA IIPOEKTA U
WHCTPYMEHTBI JUIS IUIAHUPOBAHUS U
KOHTPOJIA

YK-2.2.

YMeer pazpabaTbIBaTh IPOSKTHYIO
JIOKYMEHTAIIHIO, YCTaHABINBATh LEIH
U 33/1a494 IPOEKTA, a TAKKE

3¢ HEKTUBHO paclpenessiTh pecypehl
U YIIPaBIIATh PUCKaMHU Ha BCEX 3Tamax
€ro peanu3anuu

YK-2.3.

HMeet npakTHUECKHUH OIIBIT B
YIPABJICHUH PEAIBHBIMU IIPOEKTAMM,
BKJIKOYasl IUIAHUPOBAHUE, UCIIOTTHEHUE
1 3aBEPILEHUE, a TAKXKE B OLIEHKE
pe3yabTaTOB U IPOBENCHUH aHAIN3a
YCHEMIHOCTH IIPOEKTA

OIIK-1.

Cnoco0OeH HaXOIUTh,
(hopMyITUpPOBATh U pemaTh
AKTyaJIbHbIC 1 3HAYUMBIC
MPOOJIEMBI MTPUKIIATHON U

OIIK-1.1.

3HaeT OCHOBHEIE METOBI M ITOIXO0/IBI
K pEIICHUIO 3a7a4 B 00JIacTH
OMOJIOrUY, METUIIMHBI K
OMOTEXHOJIOT U, BKIIFOYAst
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KOMIIBIOTEPHOU
MaTeMaTUK1

AJITOPUTMBI, MAaTEMATHUYCCKOC
MOACIIMPOBAHUC U TCOPHTIO
OINITUMH3allNH, a TAK)XKC COBPEMCHHBIC
HUHCTPYMCHTBI U TCXHOJIOTHH,
HCIOJIB3YyCMBIC B 9TOI 00J1aCTH

OIIK-1.2.

YMeeT aHaTu3upOBaTh U
(hopMyITMpOBaTH MATEMATHUCCKUC
3aJa4M B 00J1aCTH OHMOJIOTHH,
MEIUIMHBI, OMOTEXHOJIOTHH,
MIPUMEHSTH COOTBETCTBYIOIIHEC
METOJIbI ¥ QIITOPUTMBI JIJISI X
PEIICHUs, a TAKXKE HHTEPIPETHPOBATH
Y TIPEJICTABIIATH PE3YNIbTATHI B
MIOHSTHOM U AOCTYITHOH hopme

OIIK-1.3.

Hmeer npakTHUECKHIA OTIBIT pabOTHI
HaJ MPOEKTaMH WJIM UCCIIEIOBAHUSIMHU
B 00J1aCTH MPHUKIIATHON U
KOMIIBIOTEPHOW MaTEMaTHKH,
BKJIFOYAs aHAJIM3 OMOJIOTUIECKUX
JAHHBIX, MOJICIIMPOBAHUE MPOLIECCOB
1 00pabOTKy IKCIIEPUMEHTAITEHBIX
pe3yIbTATOB.

OIIK-2.

CnocobeH co3maBath U
HCCIIEN0BATh HOBEIE
MaTeMaTU4YCCKUEC MOJICJIN B
C€CTCCTBCHHBIX HayKax,
COBEPILIECHCTBOBATH U
pa3zpabaTbIiBaTh
KOHIICTII[H, TEOPUH U
METO/IBI

OIIK-2.1.

3HaeT OCHOBHBIC MAaTEMATUYECKUE
MOJIEJIA ¥ METO/IbI, UCTIONIb3yeMbIC B
00J1aCTH OMOJIOTHH, MEIULIUHBI,
OMOTEXHOJIOT Ui, BKIIIOYas
CTaTUCTUYECKOE MOJICINPOBAHNE,
muddepeHInaTbHbIE YpaBHEHUS H
YHCIICHHBIE METO/IBI, 8 TAKXKE
COBPEMEHHbIE MOIXObI K
HCCIICIOBAHMIO ¥ AHATIM3Y JaHHBIX

OIIK-2.2.

VYMeer pazpabarbIBaTh U

a/IalI THPOBATh MaTEMAaTUIECKHUE
MOJIEITU [Tl PEUICHUS] KOHKPETHBIX
po0JieM B o0acTv OMOIIOTHH,
MEIUIIHBI, OMOTEXHOJIOTHA,
MPOBOJUTH MX aHAIH3 U
BEPU(PHUKAIUIO, & TAKKE
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3yIbTaThl B KOHTEKCTE HAyYHBIX
HCCIEN0BAHUN

OIIK-2.3.

HmeeT nmpakTUUeCKUid ONBIT CO3AaHuUs
Y UCCIIEZIOBAHUSI MATEMaTUIECKUX
MOJIeNIel B paMKax Hay4HbIX
IIPOEKTOB HJIM UCCIICIOBAHMIA,
BKITIOYAsl y4acThe B Iy OJIMKAIHSIX,
KOH()EPEHIIUAX WU KOJUTabopalusx,
rze OblTH pa3paboTaHbl U
anpoOMPOBaHbI HOBbIC KOHIICIIIIUN U
METO/IBI
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[K-2. CriocobeH MaTeMaTH4ecKu IK-2.1. 3HaeT OCHOBHbBIE METO/IbI
KOPPEKTHO CTaBUTh U MaTeMaTHYECKOr0 MOAETHPOBAHNS U
pemars TEOpPETHYECKHE OCHOBBI COBPEMEHHO
€CTEeCTBEHHOHAYYHBIE U Oouonorun u OMOWHPOPMATHKH,
MPUKJIaHBIE 33a4H B HEOOXOIUMBIE JUIsl KOPPEKTHON
oOmactu B obsactu [IOCTaHOBKH 3a/1a4
OHMOJIOTMH, METUIIHBI WIH [K-2.2. Ymeer popmynupoBatb
OMOTEXHOIOTHI MaTeMaTHIeCKHue MOIEIH
OMOJIOTHYECKHX TIPOIIECCOB,
BBIOMpATh aJicKBaTHBIE METO/IBI
peIIeHus] 1 HHTEPIPETHPOBATH
pe3yabTaThl B MpohecCHOHaIbHOM
KOHTEKCTe
IK-2.3. HmeeT npakTUYECKUMA OIBIT
MOCTAHOBKH U PEIIEHUs MPUKIaTHBIX
3a/1a4 ¢ UCTIOJIh30BAHMEM METO/IOB
WU B 00macTu OMOIOTHHU, MEIUIIMHBI
WM OMOTEXHOJOT Ui
IK-3. Crioco0eH pemaTs 3a1a9u IIK-3.1. 3HaeT NPUHLIUIBI U METObI PELLICHUS
npodeccuoHaANbHON npodecCHOHANBHBIX 3a71a4, BKIIOYast
JIeSITeIbHOCTH U IpUMEHEHHE
MIPUMEHSATH METOBI PO UITBHO-CTICIIHATH3NPOBAHHBIX
HUCKYCCTBEHHOTO 3HaHui B obOnactu MU st
WHTEIUICKTA B MIPUKIIATHBIX (hyHIaMEHTATBFHBIX W MTPUKIATHBIX
1 QyHIaMEHTaTbHBIX ucclieIoBaHui B 001aCTH OHOJIOTHH,
UCCIIEIOBAHUAX B 00JIACTH MEIUIMHBI WA OMOTEXHOJOTHA
OMOJIOTHH, MEUIIUHBI UITH [K-3.2. YMeeT npuMeHsATh MaTEMaTHUYECKUE U
OMOTEXHOIOTUI KOMITBIOTEPHBIE METO/BI,
(hopMynpoBaTh pe3ynbTaThI U
AHAIM3UPOBATH UX ITOCIEACTBUS AJIS
HAYYHBIX M PAKTUYECKUX PEIICHUH
[K-3.3. Mmeer onbIT yyacTus B IPOEKTaX, Ie
meroasl MW nmpumensnucey 1ist
peIIeHNs UCCIIEA0BATENbCKUX U
MIPUKJIATHBIX 33/1a4 B 00JIaCTH
OMOJIOTUH, METUIIHBI WITH
OMOTEXHOIOTUI
[K-5. CriocobeH nepenaBathb IK-5.1. 3HaeT MeTo bl GOPMYIUPOBAHNUS
pe3yabTaThl MPUKIIAIHBIX peKOMEeHIaINil ¥ TEPMUHOJIOTHIO
3a/1a4 B BHJIE 00J1aCTH UCKYCCTBEHHOTO MHTEIJIEKTA
npohecCHOHaTBHBIX n OuonH(popMaTHKN
PEKOMEHAIM B 00J1aCTH IK-5.2. YMeeT UHTEpPIPETUPOBATh

HCKYCCTBEHHOTO
WHTEIUICKTA,
OononHpopMaTUKH U
OMOTEXHOJIOTUH

pe3yJIbTaThl aHAIIN3A U
MOJISINPOBaHUS ¥ (HOPMYIHPOBATH
PEKOMEHIAIINH JUISl IPAKTHYECKOT0
MIPUMEHEHUs B 00J1aCTH OHOIIOTHH,
MEIUIUHBI KT OMOTEXHOJIOT I
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I1K-5.3.

Hwmeet onbIT pazpaboTKu
PEKOMEH Al 110 pe3ybTaTam
MPOEKTOB B 00JIACTH UCKYCCTBEHHOTO
WHTEIIJICKTA U OMOTEXHOJIOTUU

[K-6. CrniocoOeH pa3pabaThiBaTh
pOrpaMMHOE
oOecrieyeHue I pelIeHus
NPUKIIATHBIX 337124 B
00JacTH UCKYyCCTBEHHOTO
MHTEIUICKTA,
OnMoMH(POPMATHKH H
OMOTEXHOJIOTUU

[1K-6.1.

3HaeT OCHOBHEIC SI3BIKH
MPOTPAMMUPOBAHHS, METOIBI
pa3paboTKH MPOrpaMMHOTO
obecrievyeHus, a TAK)Ke MTPHHIHIIEL
MPOCKTUPOBAHUS U ApXUTEKTYPHI
MPOTPAaMMHBIX CHCTEM,
MPUMEHSIEMBIX B 0071aCTH
HCKYCCTBEHHOT'O MHTEJIEKTa,
OnonMH(POPMATHKH U OMOTEXHOJIOTHH

[1K-6.2.

YMeer aHanu3UpOBaTh MIPUKIIAIHBIE
3aJ1auu, pa3padaTbiBaTh aJITOPUTMBI U
peann30BbIBaTh UX B BUIE
MIPOrpaMMHOTO 0OecTeueHus,
UCIIOJIB3YS COBPEMEHHBIC
HHCTPYMEHTHI U TEXHOJIOTUH, @ TAKXKE
IMPOBOAUTH TCCTUPOBAHUEC U OTJIAAKY
CO3JJaHHBIX PELICHUN

I1K-6.3.

HNmeet npakTUYECKUNA OTIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecreyeHus B paMKax pealbHbIX
IPOCKTOB, BKIIIOYAsl y4acTHE B
KOMaHJIax, rJie ObIIH yCIIEIHO
peaxn30BaHbl PEIICHUS IS
KOHKPETHBIX MPUKJIAHBIX 32/1a4 B
00JIaCTH UCKYCCTBEHHOTO
WHTEIIeKTa, OMOMH(POPMATHKH H
OMOTEXHOJIOTUH
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, akageMH4YecKUe YaChl
n/m Ounas ghopma
HaumenoBaHue TKY
AynuTtopHasi paboTa .
pasieia AMCHHILTHHb! Jleknmuu | CeMuHapbl CamocrosnTe (rexymuii
(monyast) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)

1 OCHOBHbIE TEpPMHUHBI 16 8 1 22 JomamHee 3ananue
MAaIIMHHOTO 00YYEeHUS U Komnmoxsruym
CMEXHBIX 00JIacTeH. [Ipoext
Onenka kadecTBa
Mozenen

2 JluneitHbple MoenH 10 5 2 20 JloMariHee 3a1aHue

Konnoxsuym
[Ipoext

3 JlepeBbs pelieHui 1 17 8 1 23 JlomamHee 3amaHue
MOJIeTIN, OCHOBaHHBIC HA Komnmoxsrnym
HUX [Ipoext

4 OOyueHue 0e3 yuurens, 17 9 2 23 JlomamHee 3amaHue
paboTa ¢ mpu3HaKaMu Komnmoxsrym

IIpoext
Ik3zamen 6
Hmozo: 60 30 12 88
O6vem oucyunaunvl (mooyns) (6 190
ax. 4.)
Obvem oucyunaunvl (modyns) (e 5
3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIS)
Neni/m | HammenoBaHue pasnesia Copepxanne IMCHUILNINHBI (MOAYJISI) IO TeMaM
JAMCHMIJIMHBI (MOTYJIs1)

1 OCHOBHBIE TEPMUHBI JKu3HeHHBIH UK MAIIMHHOTO 00y4eHus. MeTpUKH H ()yHKIIMOHAIBI TIOTEPh
MAaIIMHHOTO O0Y4eHUS 1 B 3aJ]a4e Perpeccuu
CMEKHBIX 00IacTel. Metpuku ¥ (YHKIMOHANBI TOTEph B 3ajaue kiaccudukanun. KoHTposb
OrneHka KauecTBa MoJieNiell | KauecTBa M BEIOOP MOJIEIH

MeTrpudeckue aropuTMsl
2 JluHeitHbie MoEeNN JIluHeitHas perpeccust
Jloructnueckas perpeccus, SVM

3 JepeBbs penieHuii u Peuraroniue nepeBbs
MOJIEJIM, OCHOBAHHBIE HA CoXXHOCTD anropuMTOB. AHCaMOJI alNTOPUTMOB
HUX Cryuaiinsle sieca

['pamueHTHBIN OyCTHHT
A T-MoenupoBanme

4 OOyuenue 6e3 yuuTens, Knacrepuzamnus 1 MeTObI TOHIKEHHUS Pa3MEPHOCTH

pabora ¢ mpu3HaAKaMH OOHapyxeHre aHOMAaITUit
I'enepanyst 1 0TOOpP NPU3HAKOB
Wntepnperaisi MoJieNiell M IMarHOCTUKA CIIBUTA TAHHBIX
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[TogBenenne wutoroB Kypca. YacTele BOmpockl Ha cOOECETOBAHUAX IO
MAaIIMHHOMY O00Y4EHUIO
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacrmojaraeT TMOJHBIM  HAa0OpPOM  JUIIEH3MOHHOTO H  CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BO/ICTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAaHMYEHHBIH  JOCTYNl K  JJIEKTPOHHO-OMOJIMOTEYHOHW  cHCTeMe M JJIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXKHOCTh JIOCTYIa K pecypcaM U3 J000i TOUKH, I7Ie €CTh MOJKIoUeHHe K cetu MHTepHer,
KaK Ha TEPpPUTOPUU YHUBEPCUTETA, TaK U 32 €r0 Mpe/IeaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYII K COBPEMEHHBIM Npo(decCHOHANbHBIM Oa3am
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. ®nax, [1. MamunaHoe 00yueHue. Hayka 1 HCKyCCTBO IOCTPOEHHUS AJITOPUTMOB, KOTOPBIE
U3BJICKAIOT 3HAHUS U3 NaHHBIX : yueOHuK / 1. dnax. — 2-e uzg. — Mocksa : JIMK Ilpecc, 2023.
— 401 c. — ISBN 978-5-89818-300-4. — URL_: https://znanium.ru/catalog/product/2085038.

2. Mopdu, K. II. BepostHOCTHOE MamuHHOE OOy4YeHHE: BBEICHHE : MPAKTHYECKOE
pykoBozctBo / K. I1. Mapdwu ; mep. ¢ anrn. A. A. Cnunakuna. — Mocksa : JIMK Ilpecc, 2023. —
990 c. — ISBN 978-5-93700-119-1. — URL.: https://znanium.ru/catalog/product/2109489.

ﬂon OjiHuUméjibHaA iumepamypa:

1. Tyademnnoy, U. I'nybokoe obyuenue / U. ['yabemoy, M. benmkno, A. Kypsuwis ; mep.
¢ aarn. — Mocksa : JIMK Ilpecc, 2018. — 652 c. — ISBN 978-5-97060-618-6. — URL.:
https://znanium.ru/catalog/product/2109488.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00eclieuBaroIeil MpoBeieHUe BCeX
BUJOB JUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IIOATOTOBKH, IPAKTUYECKOW W Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTEeCTAI[H, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAaMH OOyUYeHUs, CIY>KAIlMMH Ul MpEeACTaBICHUs y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yueHne qUCUUIUIMHBL (MOAYIA) oOecTiednBaeTcsl B y4eOHBIX ayTUTOPUSX, OCHAIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPaMU;

— CHeUaI3UPOBAaHHBIM 000pyI0BaHUEM, BKIIOYAs IEMOHCTPAIMOHHOE 000PYI0BaHHE.

[TomerieHus 4711 CaMOCTOATENBHOM paboTh 00y4arOIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIMIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBbSI,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOYKHOCTBIO MOJKIIOYEHHS K ceTu «MHTepHeT» u
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obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(POPMAIMOHHO-00pa30BaTEIbHYIO

cpeny
YHusepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «MHTepHeT», 3MeKTPOHHBIM pecypcaM (B TOM

YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam

JaHHBIX 1 I/IH(bOpMaI_[I/IOHHBIM CIIpaBOYHbIM CI/ICTeMaM)I

Ne HaumeHoBaHue MopTaia Ccblika
(u3nanms, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimorexa

2. | baza mannbix as I T-crienuanincTon https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunuansHbli calT MUHHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Eannoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”

7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHDOPMANMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MporpaMMHOTO  OOeclieueHus, COBpEeMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX W
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacTeo JInuen3nonHoe / cB00OIHO

pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Sunexc.Bpay3sep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHU:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apy0exHoe CBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
IporpammHoe oGecneveHue IJisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:
Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIIPOCTPAHAECMOE
CucreMbl ynpapjeHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexmnoe | muuensnonnoe
CucreMbl ynpapjeHusi 6a3aMu JTaHHbIX:
Microsoft Imagine (SQL Server) | sapy6exoe | muuensnonnoe
Cucremsl pesdeppHoro konuposanus (backup):
Acronis Backup Advanced for 3apy0exHOoe JIMIIEH3HOHHOE
HyperV
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Cnpanoqﬂo-npanonue CHUCTECMbI:

KOHCYJ'II:TEIHTHJ'IIOC: CIIpaBO4YHO- OTCYCCTBCHHOC JIMICH3MOHHOC
ImpaBoBasg CHUCTEMA

CpencrBa aHTUBMPYCHOM 3aIMThHI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUTICH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensbl pazpadoTkm:

Visual Studio Code 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOE CBOOOHO PacIpOCTpaHsAECMOE
Robotic Operating System 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apyOexHOoe CBOOO/THO PACIPOCTPAHIEMOE
IMakeTsl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOexHOe CBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apyOexHOoe CBOOO/THO PACIPOCTPAHIEMOE
Cucrembl ynpasieHusi onéanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
CepaBuchl U Ci1y:KObI:

Bind 3apyOekHOE CBOOOIHO PacCIpOCTPaHAEMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJabl
MeToauuyecKkue YKa3aHus QJI oﬁyqamumxcsl 0 OCBOCHHIO TUCHUIIJIMHBI (MOI[yJ'[ﬂ)

B nporecce nzyuenust IucuuIuIvHbI (Moayis) «MammHHOe 00yueHre B ONOMH(POpMaTHKE»
B paMKax TEKYIIETr0 KOHTPOJISI yCIIEBAEMOCTH UCIOJB3YIOTCS TaKHe BUABI y4eOHOM paboThI, Kak
JEKLUU, CEMHUHAphl, AOMAIIHHWE 3aJaHMsl, KOJUIOKBUYM, NPOEKT, a TAKKE pa3jIMYHbIE BUIbI
CaMOCTOSITENIbHOW paboThl OOyyaroluXcs MO 3aJaHHI0 TpernojaBaTeNs, HalpaBJICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(PECCHOHANBHOM  JIEKCUKH,  3aKpeIUIeHHEe  NPaKTHUYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mporecce neknmii peKOMEHIYeTCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWIEH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXKHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTh BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HANTH OTBETHl B pEKOMEH0BaHHON nuTeparype. Eciu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, MPOBOANMAS B yUeOHOM 3aBEACHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/A€ CTYAECHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
MPAKTUYECKUX 3aJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATHS U OCHOBHBIMH MaTepuaiaMH, YTOObl MMETh BO3MOXHOCTh aKTHBHO y4acTBOBAaTh B

DNEeKTPOHHBIA JOKYMEHT



ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
Iy0Ke MOHATh MaTepuai U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a/1a4 1O TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, YTOOBI
n30exaTh IMEPEerpy3Kd M JIydlle YCBOUTb MaTepHuall, HCIOJIb30BaTh PA3IMUHble HCTOYHUKU
uH(OpMaLKK, BKIIOYasl yUeOHUKH U OHJIAMH-PECYPCHI, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Konnoxeuym — ycTHbIE OTBETHI Ha BOIPOCHI, CIIUCOK KOTOPBIX N3BECTEH CTYACHTY 3apaHee.

B mpouecce moAroToBKM K KOJUIOKBUYMY HEOOXOAMMO TPOAHAIM3UPOBATH Yy4eOHBIC
MaTepuaibl, 03HAKOMHUBIINCH C JICKIMSIMH, YICOHHKAMHU M JIOTOJHUTEIBHBIMH HCTOYHUKAMHY,
AKINCHTHUPYSAT BHUMAHMUC Ha KIHOYCBBIX TEMax. PGKOMGHI[YGTCSI CO34aThb CTPYKTYPUPOBAHHLIC
KOHCIIEKTBHI, BBIJIEIISISI OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYITBIL.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYJIIO) M TPE3CHTAIHS
pe3yJIbTaTOB.

[l ycriemHon MoAroTOBKY K MIPOEKTY PEKOMEHAYETCS: YETKO OIPENENIUTD LENH U 3a1a4l
NPOCKTA; COCTABUTH IUIAH PA0OTHI, pa30MB MPOEKT HA ATAIlbI C YKa3aHUEM CPOKOB BBITIOJHCHUS
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UICTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHS TEMBI;, PETYJISIPHO MPOBEPSTH MPOrPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CITU ITO
HEOOXOINMO.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIS).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepHrajaMH NP MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3aa4uu CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBITOJHEHHE y4eOHO-NCCIIETOBATEBCKUX
3aJJaHUuI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumiInHae (Moay/0) «MamuHHoe o0yuyeHue B OuonHGpopMaTuke»

OrneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHH OOydYarolmuxcsl MO AUCHHUIUIHHE (MOIYIIIO)
OCYILIECTBIISIETCS B BUJI€ TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTALIUH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3aMeHa, Py STOM MPOBOJAUTCS OIICHKA KOMITETEHIINM, CPOPMUPOBAHHBIX IO JUCIUTLIMHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOLIHOI\/'I aTTeCTaluu
HCIIOJIB3YCTCA lIeCSITI/I6aIIJ'II)Ha$[ Kajla OLUCHHBaHHUA, KOTOpasd COOTHOCUTCA C Tpa)]HLII/IOHHOfI
MATUOAUIBHOM IIKAJI0i CJICAYIOIUM 06pa30M, C€CJIM UHOC HC YKAa3aHO B CI/IJ'IJ'Ia6y'CC JUCLUIIINHBI.

HMecarudannbHas | IlaTudannbHas Oo0masn xapakTepuCTHKA pe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA AUCUUIIMHE (MOIYJIIO)
10 OTtnuaHO CTyIeHT MONHOCTBIO BIIAAEET 3HAHUSMH, U3JI0KEHHBIMH B
9 OTJINYHO paboueii mporpaMme, W TIIyOOKO OCMBICISIET NHUCIUATLINHY
OTIMYHO (MOITyIB). On CaMOCTOSITEIIEHO u JIOTUYIECKU
MOCJIE0BAaTEIFHO OTBEYAET HAa BCE BOIPOCHI, aKLUEHTUPYS
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JecaTudaibHan
OIleHKA

IIaTnoananLHas
OILICHKA

O0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
AUCUMIJINHE (MOIYJIIO)

BHUMaHHE Ha HauOoJjice BaKHOM. YMeEET aHaJTM3UpOBaTh,
00001maTh,
H3Y4YEHHBIN

CpaBHHBATb,
KOHKPETU3UPOBATH

KJTacCH()UITMPOBATH,

U CHCTEMaTU3HUPOBATh
MaTepua, BhIIEIsIS KIFOUYCBbIE MOMCHTHI M YCTaHABIIUBAs
MPUYHHHO-CIICICTBEHHbIE CBsi3u. UYeTko  dopmymnmpyeT
OTBETHI, YBEPECHHO HHTEPIIPETHPYET PE3YJIbTAThl AHATH30B U
JPYTUX WCCIIEMOBAHUMN, a TAKXKe pelaeT CIOKHBIC 3a1a4H.
CTyleHT XOpoIIO 3HAaKOM C METOJaMHU WCCIIC/IOBAHUS,
HEOOXOUMBIMU JJIsl TPAKTUYCCKOM JICATSIILHOCTH, U YMEET
CBSI3BIBATH TEOPETUYCCKUE ACTICKTHI TUCIUTUIMHBI (MOYJIS)

C MMPAKTUYCCKUMU 3a1a4YaMU.

XOpOHIO CTy,E[CHT o6naﬂaeT SHaHUAMUA NpeAMETa IMMOYTHU B IMOJITHOM

obveme paboduell mporpaMMbl W CaMOCTOSITENBHO,

Xopowo
JIOTMYECKH TOCIIE0BATEIbHO U BCECTOPOHHE OTBEYaeT Ha
aKUEHTUPYsT BHUMaHWe Ha Hambomee
On

KJ1accu(UIMPOBATH,

BCE BOIIPOCHI,

3HAYUMBIX MOMCHTax. YMEET aHaJIM3UpOBaTh,

0000111aTh,
KOHKPETHU3UPOBaTh M CHCTEMATH3HPOBATh H3YYCHHBIN

CpaBHUBATb,

Marcpual, BBIACISASA €ro KIIOYCBBIC ACIICKThI n

yCTaHaBIIUBAas MPUYUHHO-CJICICTBEHHBIE CBSI3U.
DopMynTUpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yJIbTaThl aHAIW30B W JPYTUX HCCIIEIOBAHUM, a TaKKe
peraer

CJIOXKHBIE CUTYyallUOHHBIC

C

3agaud. CTyneHT

XOopouio 3HaKOM METOOdaMH HCCJIICAOBAHUS,

HGOGXOI{I/IMLIMI/I JUIA HpaKTHHeCKOfI ACATCIIBHOCTU, U YMECT

CBA3bIBATb TCOPCTUICCKHUC ACIICKThI npeamMeTa C

IMPAKTUYCCKHUMU 3aJla4aMu.

CryneHT obnagaeT 0a30BBIMU 3HAHUSAMU 110 JUCIMILIMHE

(Moxysro), TPYAHOCTH
CaMOCTOSITETIbHBIX OTBETaX M HCIONB3yeT HETOYHBIE

Y 10BIETBOPUTENBHO

yILOBHeTBOpI/ITe.HLHO HO HUCIBITHIBACT Inpu
(bOpMy.HI/IpOBKI/I. B xoxe oTBeTOB OH J0IMyCKacT OIIII/I6KI/I,
Kacaromuecsa CyTu BOIIPOCOB. CTy,[[eHT CIocoOeH peuiatb
TOJIBKO CaMbI€ TIPOCTBIE 3aJadd W BJIAJACCT JIMIIb

MHHHUMAJIbHBIM Ha60pOM METOA0B UCCIICAOBAHUA.

He CIoaH CTYZ[eHT HC OBJIaJICII 00s13aTeNbHBIM MUHUMYMOM 3HAaHUH

He cnan 0 TIPEIMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, JaKe €CIIU

npernogaBareiib  3a4ac€T AOIOJHUTCIIBHBIC HaBOAANIUC

He cnan
BOTIPOCHI.

Jucnumimzaa (MOIyJb)
CJIETYIOIIUM 00pa3oM:

«MammHHOe oO0ydeHne B OnoMH(OpPMATHKE» OIICHUBAETCS

AKTHBHOCTH Bec |KoauvecTBO Onucanue
Homarmmaue 3aganust | 30% 10 Y CTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPBIX M3BECTEH
CTYJICHTY 3apaHee
Komnoksuym 30% 3 Habop 3ama4 o remMaM Henenu

DNEeKTPOHHBIA JOKYMEHT



AKTHBHOCTH Bec |KoanuecTBoO Onucanue

IIpoekt 20% 1 HUccnenoBarenbckas paboTa Mo AUCHUILTHHE (MOJYITIO) U
MPE3CHTAINS PE3yIbTATOB

Ox3aMeH 20% 1 [MucemenHast unu ycTHas paboTa HaJ 3aJaHueM,
HAaIpaBJIeHHBIM Ha POBEPKY MOIYYCHHBIX 3HAHUH U
HAaBBIKOB 10 TUCLHUIUINHE (MOAYIIIO)

®opmysa pacyéra HMTOroBOM OIEHKH @O0 JUCHUIUIMHe (Moayaw) «MammHHOe
o0yuenue B Ouounpopmartuke»: «0,3 x Cpennee 3a nomamnue 3aaanus + 0,3 x Komioksuym
+0,2 x IIpoekT + 0,2 X Dxk3amMeH».

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

I[IpumepHbIe TOMaLIHKUE 32 TAHUS
Jomamnee 3aganue 1. Ouenka kayecTsa MoAe/IH

1. BeiOepute 3amauy (Hampumep, MpEICKa3aHWe SKCIPECCHHM TeHA WM KiaccuuKarus
OTYXOJIN).

2. TlocTpoiiTe MpocTyro MOIeNb (JTUHEHHYIO PETPECCUIO HITH JIOTUCTUYCCKYIO PETPECCHIO).

3. Paccuuraiite merpuku: MSE, R? (1uis perpeccun) unu accuracy, precision, recall, F1 (s
KJ1accuukanun).

4. OObscHUTE, TOYeMYy BbIOpaHHAS METPHUKA MOJXOAUT I 3a/1a4H.

5. OdopmuTte oT4€T (23 cTpanuiibl) ¢ rpadhvKaMH U BHIBOJIAMHU.

JomamHee 3axanme 2. CpaBHeHHe aJITOPUTMOB KJaccupukanuu

1. HUcnonp3yiiTe HaOOp JaHHBIX MO KiIacCU(PUKAIIMK TUIIOB KIETOK UM 3a00JI€BaHUM.
OO0yunte moznenn: kNN, TOrHCTHYECKYIO PErPECCHUI0, PEIIaoLIee AEPEBO.
CpaBHUTE MX KaYECTBO C TIOMOILBIO MEPEKPECTHON IPOBEPKHU.
[Toctpoiite ROC-kpussle u cpaBauTe AUC.
Crenaiite BBIBOJ O MPEMMYIIECTBAX U HENOCTATKAaX KaXKIOrO METOJA.

abrwd

JomamHee 3a1anue 3. 'eHepauus 1 0oTO0P NPU3HAKOB

1. BosbmuTe naHHBIE TIO SKCIIpeccur reHoB (Hanpumep, u3 6a3sl GEO).
[IpoBeauTte npenoObpadOTKy: HOPMATU3ALMIO, YIATICHUE TPOITYCKOB.
CrenepupyiiTe HOBbIE MPU3HAKH (HAPUMEP, COOTHOIICHUSI SKCIIPECCUH T€HOB).
[TpumenuTte metoabl 0TOOpa Npu3HakoB (puibTpanus, L1-perynspuszanus, SHAP).
Onenure, kKak OTOOP BIMSAET Ha KAYECTBO MOJIEIIH.
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JomamHee 3a1anue 4. Kinacrepusanus 0M0J10rM4eCKUX TaHHBIX

1. Hcnonb3yiiTe NaHHBIE 1O YKCIPECCUU TEHOB WK METab0IOMUKE.
[IpruMmeHuTe METOIbI KJIACTepHU3alMK: CpeaHuX, nepapxudeckytro, DBSCAN.
OrneHnTe Ka4e€CTBO KJIACTEPOB (CHITYDT, mHAEKC J[PBUCca-bonnynna).
Busyanusupyiite pesynabtatsl (t-SNE, UMAP).
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WuTepnipetupyiite Ki1acTepbl ¢ TOUKH 3peHUs] OMOJIOrUM (Hampumep, TUIbI TKaHEH WiH
COCTOSTHUSI KJIETOK).
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IIpumepHbIe BONPOCHI K KOJLUIOKBUYMY

Kakue 3Tamnsl BKIIOYAET )KU3HEHHBIN IIUKII IPOEKTA 0 MAIIMHHOMY 00 y4eHHIO?

B uém pazauna Mexxay GyHKIHOHATIAMU OTEPh U METPUKAMHU KayecTBa?

Kak ycrpoeHna nuHeliHas perpeccust ¥ Kak HHTEPIPEeTUpoBaTh €€ ko3 uimeHTo?

Kak pabotaet meTon k Ommxaimx coceeil 1 Kakue y Hero orpaHudIeHus ?

Yro Takoe pemaroiiee 1epeBo U Kak u30exaTh ero nepeodyyeHus?

Kak ycTpoeH anropuTM ciiydalHOro Jjieca M B UY€M €ro IpEeuMyILEeCTBO MEpe] OAHUM

ook whE

JiepeBoM?
B uém cyTtb rpanuentaoro Oycrunra? Kakue OMOIMOTEKH €ro peaan3yoT?
Kakue MeTonbl TOHMKEHHs pa3MepHOCTH Bbl 3Haere? Kak OHM mHpUMEHSIOTCS B

~

ououndopmaruke?
9. Kak unTeprnperupoBath Moaeib ¢ moMoibio SHAP u LIME?
10. Yto Takoe armudT-MOASIMPOBAHUE U TJI€ OHO MOYKET OBITh MOJIE3HO B OMOMETUIIUHE?

Kpurepun oneHuBaHNus y4acTHS B KOJUIOKBHYME!

— IlonHOTa ¥ TOYHOCTH OTBETA HA IIOCTABJICHHBII BOIIPOC.

— VYMeHHe HCIOoNB30BaTh TEPMHUHOJIOTHIO MAIIMHHOTO OOydeHUs W OMOMH(POPMATHUKU
KOPPEKTHO.

— CnocoOGHOCTh JIOTHYHO U3J1araTh MBICIH U CTPOUTH apIyMEHTUPOBAHHBIN OTBET.

— Hanuune npumepoB u3 OMOJOTMUYECKUX WM MEIUIIMHCKUX 3a/1a4.

— T'oToBHOCTH K AManOry, OTBETaM Ha YTOUYHSIOIINE BOIPOCHl U KPUTUKE COOCTBEHHBIX
pacCyXICHUM.

IIpumepHoe onMcanue 3a1aHNS 1 KPUTEPUHU OLICHUBAHMS K NMPOEKTY

Onucanue 3agaHuMs: CTYACHT pa3palaThIBa€T MOJIETh MAIIMHHOTO OOyYeHMs ISt
KJIaCCU(pUKALMU TUIIOB OMYXOJIell Ha OCHOBE OTKPBITBHIX JTAHHBIX SKCIIPECCUM T'€HOB (HaIIpUMep,
u3 0azpl TCGA). IlpoekT BKiIOYAaeT pa3BEeNOYHBIM aHAIU3, MpenoOpadbOTKy, MOCTPOEHUE U
CpaBHEHHE MOJIEJIEH, HHTEPIIPETALIMIO PE3YJIbTATOB.

JTanbl BbINOJTHEHHSA:

— 3arpy3ka u npenodpadoTka JaHHBIX (HOpManu3auus, yAajJeHue Iyma).

— Pa3Benounslit aHanu3 (BU3yanu3alus pacrnpeaeieHuid, Koppetsuuil).

— T'enepanus u oT60p NPU3HAKOB.

— OOyueHue ¥ CpaBHEHHE MojeNiel (JOTUCTHUYECKas perpeccus, CIy4ailHbli Jiec,
rpaJueHTHBIA OYCTHHT).

— OreHka kayecTBa ¢ TOMOIIbIO EPEKPECTHON TPOBEPKU U METPHK.

— HnTtepnperanus Mosaenu (BaxHOCTh pu3HakoB, SHAP).

— ToaroroBka oTuéra (6—8 cTpanui) u npeseHrauuu (8—10 craiios).

Kpurepun onenuBanus:

— KoppekTtHocTh npe1oOpaboTKM JaHHBIX U OTCYTCTBUE yTEUeK.

— OO0ocHOBaHHBIH BBIOOp MOJIENEN U METPUK.

— KauecTBo Banmmganuy 1 BOCIPOU3BOAUMOCTh PE3YJIbTaTOB.

— I'mybuna uHTEepnperanuu 1 GHMojJoruyeckasl 3HaYMMOCTh BBISIBICHHBIX TPU3HAKOB.
— YETKOCTh U3J0KEHHUS, CTPYKTypa OTUETA U IPE3CHTALINH.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kak Ha3pIBaeTcs MpoLiecc OLIEHKH MOJIENIN Ha HE3aBUCUMBIX Banunauus YK-1
JTAHHBIX?
2. | Kakas meTprka u3MepsieT CpEeIHIOI0 KBAIPATUYHYIO OLINOKY MSE YK-2
B 3a/1aUe PETpecCHu’?
3. | Kakoii MeToa 1MO3BOJISCT OLICHUTh Ba)KHOCTH IPU3HAKOB B BaxHnocTb OIIK-1
JIepeBe peuIeHui? MIPU3HAKOB
4, | Kak Ha3pIBaeTCsS aJTOPUTM, TPEICKA3BIBAIONINN 3HAYCHHE Meron k OIIK-2
10 CPEIHEMY Cpeliu ONMMKAUIINX cocee? OJMOKaMIITIX
coceneut
5. | Kakoii ¢hyHKITMOHAT TOTEPH UCITONIB3YETCS B Jlorapupmugec IK-2
JIOTUCTUYECKOHN perpeccuu’? KUM IOTEPH
6. | Kakoiif airOpuT™M CTPOUT KOMITO3HIIMIO IEPEBbEB, 00yUas I'panuentHsiit [K-3
KaK0€ Ha OMIMOKaX MpeIblIymero? OycTHHT
7. | Kak Ha3bpIBaeTCSt METO/I TOHIKEHSI PAa3MEPHOCTH, Mertoa rinaBHbIX IK-5
COXPaHSIIOIINH TI00ATBHYIO CTPYKTYPY JNaHHBIX ? KOMITOHEHT
8. | Kakoii airoput™ Kiactepusaiiu TpeOyeT yKa3aHus Ynuciia K-cpennnx [1K-6
KJIACTEpOB 3apaHee?
9. | Kakoii MeToj mo3BossieT 00HApyKUTh BEIOPOCH B AaHHBIX? | OOHapykeHne OIIK-1
AHOMAaJIUH
10. | Kak Ha3bIBaeTCs peryJisipu3salis, Kotopas O0OHyJIsIeT L1- IK-2
KO3 QHUIMEHTHI B JIMHEHHOW MOJIeTTN? perynspusanus
(JIacco)
11. | Kakoii moka3aTens U3MepSEeT 100 MPABHIBHO TouHOCTB YK-1
Mpe/ICKa3aHHBIX MOJIOKUTENHBIX CIydacs? (precision)
12. | Kako#i aTan »KU3HEHHOTO IIMKJIA BKIIIOYAeT POPMYIUPOBKY [ToctanoBka YK-2
3a/1a4u U cOOp JaHHBIX? 3a/1a4n
13. | Kak Ha3bIBaeTcs sBI€HUE, IPU KOTOPOM MOJIEIb XOPOIIO [lepeoOyuenue OIIK-2
paboTaet Ha 00yYaIOMINX TAHHBIX, HO IJIOXO HA HOBBIX?
14. | Kakoii MeTo/ 1o3BOJISIET BU3yaJTU3UPOBATh BIHUSIHNE SHAP [K-3
MPU3HAKOB Ha TIpe/ICKa3aHue MOoJIeNn?
15. | Kakoii alropuT™ UCOIb3yeTcs A1 OMHApHOM Jlorucrrnueckas [IK-5
KJ1accu(pUKAIMU U BBIIAET BEPOSITHOCTH? perpeccust
16. | Kak Ha3pIiBaeTcs MOAEND, O0BEINHSIIONIAS MHOKECTBO Cry4daliHblii Jiec T1IK-6
JIEPEBHEB, TOCTPOCHHBIX TI0 MOABBIOOpKaM?
17. | Kakoii MeToz 1o3BOJIIET CTeHEPHUPOBATH HOBBIE TPU3HAKH T'enepanms OIIK-1
Ha OCHOBE CYIIECTBYFOIIUX ? MPU3HAKOB
18. | Kak Ha3pIBaeTCsI C/IBUT B paclpeieICHIH TPU3HAKOB CIaBUT JaHHBIX TIK-2
MeXy 00ydJaromei 1 TeCTOBOH BhIOOpKaMu?
19. | Kakoili moaxo 1mo3BoJsieT OUCHUTh IPUYUHHBINA dPdeKT Amnmudr- [1K-3
BMeIIIaTeILCTBA? MOJICITUPOBAHUE
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20.

Kakoii HHCTpYMEHT HCIIOJIb3YETCs /ISl OLIEHKU KayeCcTBa
OnHapHOU Ki1accu(UKANNUY PU HecOATaHCUPOBAHHBIX
Kiaccax?

Fl-mepa

OIIK-2
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