LLEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «llenTpanbHblii YHUBEPCUTET»
«Q7» mapra 2024 r.

[Tporokom Nel

Pabouasi nporpamMma quCHUIIMHBI (MOLYJIS1)
«MammHHoe o0yuyeHue 1»

Hanpasienue noaroroBku: 38.03.05 busnec-unghopmamuka

HanpasJieHHoCTH (IPO(HJIBL) OATOTOBKM: busnec-anarumuxa

KBanudukanus (crenenn) BbINYCKHUKA: O0aKaniasep

®opma 00yueHMs: ouHas

Cpok ocBoeHHs IPOrpaMMbl: 4 200a

Ion nadopa: 2024

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2024

ONEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. KpaTkasi XapaKTepUCTHKA THCHUTITHHBI (MOLYJII) .. .oeiuvieiiiniiiaiieaieesieesieesieesneesieeseeeseeens 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHMSI .......vvevvveeiiieeiiieenineesiressiressseessseesssses 5
3. TEeMATHUYECKHMEM TITIAH ....cccoeieiiiiiiiriieeeeeesiiiitttreteeessssisisbsbeeesssesssasasbbsaeeesessssiasabbbeseseeesssssasbbareneeas 7
4. Conep:kaHue TUCHUIITIHMHBI (MOYJIS) ....vvveiiiieiinieiietesteeesteeesseesssbeesssseesssseesssseesssseesnneesnsnas 7
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 8
6. MaTepHaTbHO-TEXHUYECKOE ODCCTICUEHHIE ........veeeerreeiieesireesireesssressssseesssessssessseessseesssees 8
7. MeTOAUYECKUE U OLEHOUYHBIE MATEPHAIIB .......ceveiieiatieiiteasieeaieeesteessreesseesseesseeaseessneeseeses 10

ONEKTPOHHBINA JOKYMEHT



1. Kparkasi XapakTepucTHKA THCIHHILIMHBI (MOLYJIs1)

Pabouas mporpamma aucuuruiiHbel (Moayns) «MammuaHoe oOyueHue 1» cocTtaBiieHa B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpazoBanusi — OakanaBpuar mo HampasieHuo 38.03.05 «busnec-undpopmaruka», mpopuib
«busHec-aHanUTHKA», YTBEP)KACHHBIH ITpUKa30M MUHUCTEPCTBA HAYKU M BbICLIEr0 00pa30BaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

N3zyuenne pucuumiuHbel (Monynst) «MammHHoe oOyueHue 1» MO3BOJSET CTyAEHTam
HAyYUTHCS pa3padaThiBaTh MOJEIH, CIIOCOOHBIE aHAM3UPOBATH OONBININE OOBEMBI JNAHHBIX U
JienaTh MpeJICKa3aHusl, YTO HaXOAUT IMPUMEHEHUE B pa3IMyHbIX oTpacisix. Kpome Toro, 3HaHHe
METOI0B MAIIMHHOTO OOYYEeHHs CIIOCOOCTBYET AaBTOMATH3allMU MPOIECCOB M YIyYIIECHUIO
HPUHATHS PEILICHUH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumninHa (MOIyib) BKIIOYSHA B YISOHBIH IIJ1aH MO MPOrpaMMe TOITOTOBKU
OakanmaBpuata 1o HampasieHuto 38.03.05 «busnec-undopmaruka», npodwibs «busHec-
AHAINTHKA» W BXOJUT B BapuUaTHBHYIO dacTh bioka 1, d¢opmupyemyr ydaCTHHKaAMHU
00pa3oBaTebHBIX OTHOIICHUH.

Juctunnuza (MOyib) SIBISIETCS BBIOOPHOW U TOCTYMHA 71 U3y4eHus Ha 3 uinu 4 Kypce B
5, 6, 7 wim 8 cemecTpax Ha BBIOOD.

Heanb u3yvyeHuss QTUCHUIIMHBI (MOAYJIsSI): 3aKiI04YaeTcsi B OPMUPOBAHUE Y CTYICHTOB
TEOPETUYECKHUX 3HAHUH M MPAKTHUECKUX HABBIKOB IO OCHOBAM MAIIMHHOTO 00Y4Y€HHUsI, OBIIa/ICHHE
CTyJICHTaMH HWHCTPYMEHTapHeM, MOJCISIMH M METOJaMH MAIIMHHOTO OOYyYeHHs, a TakKke
npuoOpeTeHne HaBBIKOB  HcclenoBaTenss gaHHbIX —(data  scientist) wu  pa3paboTymka
MaTeMaTUYECKUX MOJEJIE, METOJAOB U aITOPUTMOB aHAIN3A TAHHBIX.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— OCBOEHHE OCHOB T€OPUHU U AITOPUTMOB MAITUHHOTO 00Y4EHHUS;
— pa3BUTHE YMEHMH pabOThI C JaHHBIMU U ITOCTPOEHUS MOJIETIEN;
— (dopMHUpPOBaHKE HABBIKOB IPOTPAMMHUPOBAHMS M KPUTHUECKOTO MBIIIJICHUSI.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIICS 10JIKEH

3HaAmMb:

— OCHOBBI TECOPUHM MAIIMHHOTO OOYYCHHS: MMOHUMAHHE KIFOYEBBIX TMOHATHH M TEPMHUHOB
(Hanpumep, o0ydJarommas ¥ TeCToBast BHIOOPKH, epeoOydeHne, peryiisspu3aiiis); 3SHaHUe Pa3IMIHBIX THIIOB
MAaIIMHHOTO 00y4eHus (00ydeHne ¢ yunrenaem, o0ydeHue 0e3 yuauTels, 00ydeHHe ¢ TIOKPETUICHHEM );

— aJIrOpPUTMBI M MOJENHW: 3HAHHE OCHOBHBIX aITOPHUTMOB MAIIMHHOTO OOYy4eHHs (JIMHEHHBIE
MOJIEIH, ACPEBbSI PELICHHUH, aHCaMOIl MOJIeTiel, HeHPOHHBIE CETH U JIp.); TOHUMaHUE IPUHITUIIOB pabOThI
QITOPUTMOB ¥ UX TIPUMEHUMOCTH K Pa3IMYHbIM THIIAM JIAHHBIX;

— METO/bl OLIGHKH MOJEJICH: M3y4eHHE METOJOB OIEHKH IPOM3BOJUTEILHOCTH MOJEIeiH
(TounocTs, monmHoTa, F-mepa, ROC-AUC u ap.);

— 3HaHHe NPHUHIMIIOB KPOCC-BAIHIALNH U HACTPOEK T'HIePIapaMeTpoB;

— HMHCTPYMEHTHI M OMOJIMOTEK!: 03HAKOMIICHHE C IO IIPHBIMH OMOIMOTEKaMU TSl MAITHHHOTO
obyuenus (mampumep, Scikit-Learn, TensorFlow, Keras, PyTorch); snmanue ocHOB pabOThI C SI3BIKOM
nporpaMMmupoBanus Python u ero Oubnmorekamu st padotsl ¢ nanaeiMu (NumPy, Pandas, Matplotlib).

ymemy:

— pabora ¢ JaHHBIMH: YMEHHE COOMPATh, OYHMIIATH U IPE00padaThIBaTh JAHHBIE U1 MAITHHHOTO
00y4eHHsT; ClIOCOOHOCTh BU3YaIM3UPOBAThH JAHHbBIC [UIS BBISBJICHUS 3aKOHOMEPHOCTEH 1 aHOMAITHIA;

— TIIOCTPOEHHE MOJIeJIeli: yMEHUE BBIOUPATh U MPUMEHSTD MOXO/SIIHE AITOPUTMBI MATHHHOTO
00y4eHHs ISl PEHICHUs] KOHKPETHBIX 3aj1a4; CHOCOOHOCTh HACTPaWBaTh THIIEpHIApAMETPhl MOJENCH U
IPOBOJIUTH MX OIICHKY;

— aHauu3 pe3ysibTaTOB: YMEHHE HHTEPIPETUPOBATH PE3yJbTaThl pabOThl MOJENCH H JeiaTh
BBIBOJIbl HA OCHOBE IOJYYEHHBIX JIaHHBIX; CIIOCOOHOCTBH BBISBIISATH M YCTPAHSTH MPOOJIEMBI, TaKUE Kak
nepeodydeHne 1 Heo00yIeHueE.

671a0€emb HAGLIKAMU:

ONEKTPOHHBINA JOKYMEHT



— MPOrpaMMHPOBAaHHUE: YBEPCHHOE BIAJCHHE S3BIKOM NporpammupoBaHusi Python u ymenHwue
paboTtath ¢ OMOIMOTEKAMU IS aHAIN3a JAHHBIX M MAITHHHOTO O0yUCHUS,;

— KPUTUYECKOE MBIIUICHUE: YMEHUE KPUTUYCCKH aHAIU3UPOBATH PE3yIbTaThl 1 0OOCHOBHIBATH
BBIOOp aNTOPUTMOB U METOJIOB, UCTIONIE3YEMBIX B ITPOCKTE;

— TIOCTOSIHHOE OOy4YeHHE: HaBBIK CaMOOOpa3oBaHMs (CICTUTHh 32 HOBBIMH HCCIICOBAHUSIMH U
TEHJCHIIUSAMU B 00JIACTU MAITUHHOTO O0YUYCHUS).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ysbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) NpU
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C MeJarorndyecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus | ConepkaHue KOMIeTeHIIHI HNuaukaTop [lepeyeHb MIAHUPYEMBIX
KOMIIETEHIIUH pe3yJbTaTOB 00y4YeHHs 10
JMcCUHMILIMHE (MOIYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MOMCK, KPUTHUECKUN aHATTU3 U nH(pOpMAIUH B 00JaCTH
cuHTe3 HH(popManuy, aHAJIMTUKH, OCHOBHBIE TIPUHITHITHI
MIPUMEHSTH CUCTEMHBIN KPUTHYECKOHN OIIEHKH UCTOYHHUKOB
MTOAXOM JIST PEIIICHUS WH()OPMAITIN B X PEJICBAHTHOCTH.
MOCTABJICHHBIX 3a7a4 YK-1.2. YMeeT KpUTHYECKH OIICHUBATh
WMCTOYHUKYU UH(POPMALIUU U
CHUHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX ICTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CUCTEMHBIH MOAX0/T K aHATTU3Y U
PEIIeHNI0 KOMIUIEKCHBIX TIPoOIeM
YK-1.3. NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMH HHCTPYMEHTAMHU
Y TEXHOJIOTUSIMH ISl 00pabOTKU
nHpOpMauK, GOPMYIUPOBAHUH U
CTPYKTypUPOBaHHUHY 3a/1a4 Ha
OCHOBE TIOJY4YeHHOI nH(popMaIuu
OIIK-2. CrniocoOeH MpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHACHIINNA U
HCCJICIOBAHNE U aHAIU3 XapaKTEPUCTUKH PHIHKA
PBIHKA HHGOPMAITHOHHBIX WH(POPMAITUOHHBIX CHCTEM H
CUCTEM U MH(POPMAIIMOHHO- WH(POPMAITUOHHO-
KOMMYHHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
TEXHOJIOTHI, BEIOMPATH OIIK-2.2. ‘YMeeT MpoBOIUTh UCCIIEIOBAHUE U
palioHaNbHbIE PEIISHUS IS aHaJIN3 PRIHOYHON WH(pOPMAIIH
yHpaBiIeHUs OM3HECOM JUTSL OTICHKH TTIOTPeOHOCTeH On3Heca
Y BBIOOpA ONTUMAJIbHBIX PEIICHUN
OIIK-2.3. NmeeT npakTH4eCKUi OTIBIT B
pa3paboTKe u BHEIPEHUHN
CTpaTeruii ynpasieHus ON3HECOM
Ha OCHOBE aHaJIM3a PhIHKA
MH(POPMAITUOHHBIX TEXHOJOTHI
[IK-2. Cnoco0OeH HCIoIb30BaTh IIK-2.1. 3HaeT OCHOBHBIC MAaTEMAaTHYECCKHUE
COOTBETCTBYIOIIUI METO/IbI U UHCTPYMEHTAIILHBIC
MaTeMaTHYEeCKU anmapar u CpeICTBA, IPUMEHSIEMBIE IS
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKHM 1 aHaK3a HHPOPMAITUH
JUTsE 00pabOTKH, aHATTU3a H [K-2.2. Ymeer 3 PeKTUBHO UCTIONB30BATh
CUCTEeMAaTU3alNN UHPOPMAIHN MaTEeMaTHYECKUH armapar Jjis
IO TEME MCCICAOBAHMS JIJIS CHCTEMAaTH3AIMH JTAHHBIX U
peleHus 3a1a4y pelieHus IpoQecCuoHaTbHBIX
npoecCHoHaTBHOMN 3a1aq
JEATCIIBHOCTH [K-2.3. Hmeet npakTHYECKHiA OMBIT pabOTHI

C UHCTPYMEHTaMH aHajn3a
nH(GOPMAIIUHU B paMKaXx
HCCIIEIOBATENBCKUX MTPOEKTOB
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IK-3. Crioco0OeH roTOBUTh Hay4HO- IK-3.1. 3HaeT TpeOOBaHMUS U CTaHIAPTHI
TEXHUYECKUE OTUETHI, oQOpMIICHUS HAYYHO-TEXHUIECKUX
Mpe3eHTAlNH, HAyYHbIE 0TYETOB, IPE3eHTALUH 1
nyOJIMKAMK N0 Pe3yNbTaTaM Iy OIMKAIHi
BBITIOJIHEHHBIX UCCIICIOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U

MPECTABIATh PE3yIbTAThI
HCCIIEOBAHNUN B AICHOU U
JOCTYITHOH (opme

[K-3.3. NmeeT npakTU4ecKuil ONBIT
MOJITOTOBKHU ¥ MYOIUKAIHN
HAYYHBIX MaTEPUAJIOB,
OTpasKaroInX Pe3yJbTaThl
BBIMIOJIHEHHBIX UCCIICIOBAHUIM

I1K-8 Crioco6eH Mo pyKoBOJICTBOM I1K-8.1. 3HaeT MPUHITAIIEI ¥ CTAHIAPTHI
CICUAINCTA O0JIee BHICOKOM yIpaBIICHHUS TPOCKTAMHU
KaTEerOpHH OCYILECTBISATh [K-8.2. YMeer pazpabarbIBaTh IIaHBI U
TUTaHUPOBAaHUE U OpraHU30BBIBATH MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITeTIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaHJApTOB yNpPaBJICHUA I1K-8.3. Nmeet mpakTUYECKUNA OTIBIT

MPOCKTaMH

yu4acTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJAMHAIIMIO 33714
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3. TemaTuuyeckuii IJIaH

Nerr/ HanMeHOBAH e TpynoeMKocThb, aKkaJjeMHUecKue Yachl TKY
n pas/iesia AMCHHILITHHbBI Ounasn gopma (Texyumii
(Momyust) AyAutopHas padora CamocTosiTen KOHTPOJIb
Jdexunn | Cemunappr | KOHTpoib Hasi pabora yCIeBaeMoCTH)
1 OCHOBHBIE TEPMHHBI 8 8 8 JomamHee 3amanue
MAaIIHHOTO O0YYeHHS
W CMEXHBIX 00JIacTe.
OrneHka KavecTBa
MoJieNien
2 Jluneiineie Moaenu 12 12 12 JlomariHee 3amanne
3 JepeBbs peleHnit u 20 20 4 18 Jomainee 3aganue
MOJICTTH, OCHOBaHHBIC Konmokeuym
Ha HUX IIpoekT
4 OOyueHue 6e3 yuures, 20 20 6 18 JlomariHee 3ananne
paboTa ¢ mpu3HaKaMu Kommoksruym
IK3amen 4
Hmozo: 60 60 14 56
O6vem oucyuniunsvt (Mo0ys) 190
(6 ax. u.)
Obvem Oucyunaunvl (M00ynsa) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Nen/mm HaumenoBanmue pasaesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) 10 TeMaM
JMCIUNJIMHBI (MOTYJISA)
1 OCHOBHBIC TEPMUHBI MAIIMHHOTO | MeTpukn ¥ (QyHKIHOHATBI TOTeph B 3aJadyaX pErpecCHH |

00yuYeHHUs U CMEXKHBIX 00JacTeH.
OreHka kauecTBa MoAeIIer

knaccuukanuu. KoHTponb kadecTBa u BBIOOP Moaean. MeTpuuecKue
ITOPUTMBI

2 JIunelinpie Mmoaenu Jluneiinast perpeccusi. Jlorucruueckas perpeccus, METOJA OMNOPHBIX
BEKTOPOB
3 JepeBbst pemieHudt u  wmojuenw, | Perraromiue nepepbsi. CIIOKHOCTh aIrOPUMTOB. AHCAMOJIU alrOPUTMOB
OCHOBAHHBIE HA HUX Cayuaiinble sieca. I'pagueHTHbIH OycTHHT. AU T-MOIETUPOBaHNE
4 Obyuenue 6e3 yuurens, padora ¢ | O0yuenne Oe3 yuurens. Kiactepusaumss W MeTOAbl TOHMKEHUS

MpU3HaKaMHu

pasmepHocTi. OOHapyxeHue aHoMmanuii. [‘enepanms wu  oTOOp
npu3HakoB. MHTepnperanus MoAeIed U AMarHOCTUKA CABUTA TAHHBIX:
YacThle BONPOCKHI HAa COOECEIOBAHUSX 10 TEMaM MAIIIMHHOTO O0YUCHHSI
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5. Y4e0HO-MeTOaHYECKOE O0ecIIeUeHHe

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOMMOTEYHOM  cHcTeMe U AIIEKTPOHHOU
UH()OPMAIIMOHHO-00pa30BaTENIFHON Cpelie YHUBEPCHUTETa. OTH CHCTEMBI IPEJOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 J000i TOUKH, TJIe eCTh NOAKIIOUeHHe K ceTn MHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHnognas numepamypa:

1. ®nax, [1. MammnaHoe o6yuyenue. Hayka 1 HCKyCCTBO OCTPOEHHUS AITOPUTMOB, KOTOPBIE
U3BJICKAIOT 3HAHUS U3 NaHHBIX : yuyeOHuk / I1. ®nax. — 2-e uzn. — 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 : IPAKTHUECKOE
pykoBozctso / K. I1. Mapdu ; nep. ¢ aurn. A. A. Cnunkuna. — Mocksa : JIMK Ilpecc, 2023. —
990 c. — ISBN 978-5-93700-119-1. — URL.: https://znanium.ru/catalog/product/2109489.

3. lonne, ®. 'nybokoe o0yuenue Ha Python : mpakTuueckoe pykoBoactso / @. Illome. -
Cankr-IlerepOypr : [Tutep, 2023. - 576 c. - (bubnmmoreka nporpammucta). - ISBN 978-5-4461-
1909-7. - Tekcr : anexrponnsbIit. - URL: https://znanium.com/catalog/product/2123389.

Jononnumenvnan numepamypa:

1. Hdesixonos, A.I'. Mammnanoe oOydenue u aHanu3 naHubix / A.I'. IpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

2. Ilnaronos, A. B. MammnHoe obydenue : yuebHoe mocodue ams By3oB / A. B. [1natonos.
— 2-¢ u3n. — Mocksa : M3garensctBo HOpaiit, 2025. — 89 c. — (Bsicmee oOpa3oBanue). —
ISBN 978-5-534-20732-3. — Texkct : anexTpoHHbIN // OOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558662.

3. BBenenue B cratuctuyeckoe odyueHue ¢ npumepamu Ha sizpike R / Jlxeiime I'. [u ap.].
— 2-e m31., uctip. — Mocksa : JIMK Tlpecc, 2018. — 455 c. : un. — bubmuorp. : c. 450—455.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieunBaroIeil MpoBeieHUue BCexX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKM, MPAKTHUYECKOM U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JUIs IPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (MpakTU4YEeCKOro) THIA, TPYIIOBBIX H
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMN, TEKYIIIETO KOHTPOJISI U IPOMEXKYTOUYHOM aTTECTALNU, a TAKXKe
MOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl M MOMEIIEHUS Ul XpaHEeHHUs U MPO(UIAKTUYECKOTO
obcmyxuBaHusl yueOHOTO 000opynoBaHus. [lomMeneHns: YKOMIIEKTOBAHBI CIIEIUATU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTIieYnBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKHUMH KaJbKYJISTOpaMH;

— CIEUHMATU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUYasl JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.
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https://znanium.ru/catalog/product/2085038
https://znanium.ru/catalog/product/2109489
https://znanium.com/catalog/product/2123389
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md
https://urait.ru/bcode/558662

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThl 00YJaIONIUXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS MHBAJIUAAMHU M JHUIAMU C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCJIE AJIEKTPOHHBIM OWUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPO(ecCHOHANTBHBIM 0a3zam
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue noprajia CcpliIka
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponnas oudanoteka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMOTEKA
2. | baza mannbix mis I T-coenuanicTos https://habr.com
3. | Basa mamnbeix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBaHus Poccutickoit @enepariim

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

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

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

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUIUTHHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
NPOrPAaMMHOTO  OOECIICYCHHUsI, COBPEMEHHbIE TNpO(ecCHOHANbHbIE 0a3bl  JAHHBIX WU
UH(POPMALMOHHBIE CIIPABOYHBIC CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBo JInnen3snonnoe / cB000HO
pacnpocTpansieMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapyGesxuoe | nuuensnonHOE
Bpay3zepbI:
Snnexc.bpaysep OTEYECTBEHHOE cBOOOJIHO pacnpoCTpaHsieMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) 3apy0eKHOe JMIEH3HOHHOE
TeXstudio 3apyOekHOe cBOOOIHO pacnpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe obecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | 3apyOekHOe | cBOOOIHO pacnpocTpaHsieMoe
CucreMbl ynpapJieHHsI TPOEeKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensuonHoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe
Cucremsbl peseppHoro konuposanmns (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensuonHoe
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynpranrllimtoc: cipaBoyHO-IIpaBoBast OTEYECTBEHHOE JIMLIEH3UOHHOE
cucTeMa
CpencrBa aHTMBMPYCHOM 3aILMTHI:
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Kaspersky Endpoint Security s 6usaeca OTEYECTBEHHOE JULIEH3UOHHOE

Cranmaprasiii Russian Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apyOekHOE CBOOOJIHO pacnpocTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe cBOOOHO pacIpOCTPAHIEMOE
CopelliaSim 3apy0exHOoe CcBOOOHO pacIpOCTPaHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJTHO pacpoOCTPaHIeMOe
IlakeThl NPOrpaMMHBIX CPeJICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0exHOoe CcBOOOHO pacIpOCTPaHIEMOE
Cucremsbl ynpapieHusi onéanorpaguyeckoi HHpopManmeii:

Zotero | 3apy6exnoe | cBoGoIHO pacmpocTpansiemMoe
CepBHCBI B CITYXKOBI:

Bind 3apy0exHOe CcBOOOHO pacIpOCTPaHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe

7. MeTtoanuyecKkue M OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouecce usyueHus aucUMIUIMHBL (MOAyis) «MammHHOe oOydeHue 1» B pamkax
TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH HCIOJIBb3YIOTCS TaKHe BUJbI yueOHOM paboThl, KaK JEKIHUs,
CeMHUHapbl W JOMAalllHUE 3aJaHus, IPOEKT, KOJUIOKBUYMBI, a TaKK€ pa3jIU4HbIC BUIbI
CaMOCTOSITENIbHOW paboThl OOy4aromMXcsl MO 3aJaHMI0 TMpernojaBareis, HalpaBJCHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npo¢eCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIUATHB.

Jlekyusi — cUCTEMATH4eCKOE, IOCIEAOBATEIbHOE, MOHOJOIMYECKOE  H3JI0KEHHE
npenoaaBaTeseM y4eOHOro MaTepraia, Kak MPaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JIEKIUH: KPaTKO M CXEMaTHYHO
(bUKCUpOBaTh OCHOBHBIE WIEH, BBIBOABI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIIH,
KJIIIOYEBBIE CJIOBa W TepMUHBL. HeoOXO0IMMO OTMETHTHh BOIPOCHI WIIM MaTepHallbl, KOTOPHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MONBITATbCS HAMTH OTBETHl B pEKOMEHJOBaHHOM nuteparype. Ecnu
pa3oOpaTbcsi B MaTepHane He yaaercs, cieqyeT copMyaupoBaTh BONPOC M 3a1aTh €ro
IPEMNo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM NesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi MoAroTOBKUA K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA W OCHOBHBIMHU MaTCpUalaMH, 4TOOBI MMETH BO3MOKHOCTH AKTHBHO Y4aCTBOBAaTh B
oOcyxaeHuu. Takxe MOJNE3HO MOATOTOBUTH BOIMPOCHI M UJICH AJI OOCY>KICHHS, YTO MOMOXKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

IIpoexm — uccnenoBaTenbcKas padoTa Mo Kypcy U Mpe3eHTalMs pe3yIbTaToB.

Jns ycnemHod MOArOTOBKM K MPOEKTY: YETKO OMNpENeNIUTe LENH M 33Jayd MpPOeKTa,
pacrpesieiuTe pojid M O0A3aHHOCTH MEXIY YYaCTHMKaMM, a TaKKe YCTaHOBHTE CPOKHU
BBITMIOJTHEHUSI KaXKI0M YacTH paboThl. PerynspHo npoBoanTe BCTpeuH AJis 00CYXKASHHs Tporpecca
Y PELIEHNS BO3HUKAIOLINX BOIPOCOB.

Konnoxkeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CITUCOK KOTOPHIX M3BECTEH CTY/ICHTY 3apaHee.
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B mnpomecce moAroToBKM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH Yy4eOHBIE
MaTepuabl, 03HAKOMUBIINCH C JICKIUSAMH, YICOHHMKAMH U JOTMOJHUTEIBHBIMU UCTOYHUKAMH,
aKLIEHTUPYS BHHMMAaHHME Ha KIIOYEBBIX TeMaX. PexoMmeHIyercs co3laTh CTPYKTYpPUpPOBaHHbBIC
KOHCIIEKTBI, BBIJICTISIS OCHOBHBIC UM, TEPMHUHBI 1 JOPMYIIBL.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMaTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHUsS. PexoMeHyeTcs pa3ouBaTh 3aaHusl Ha STaIbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJCHTOB, HAIpaBICHHAs Ha YIIIYOJIECHHOE
U3yYEHHE OTCIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYJIS).

B nporiecce camocTosTeNbHON paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH NP MUHUMAJILHOM y4acTHH MperoaBaress. 3aiaun CTyIeHTa BKIFOYAIOT paboTy
C KOHCIIEKTaMH JIeKIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YIeOHO-HUCCIIEIOBATEIBCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHUBAHUA Pe3y/IbTATOB 00y4YeHHs 110 JUCHUILIMHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi U OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
AucHUIIMHe (Moay/10) « MamuHHOE 00y4YeHue)

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOy4YaIOIMIUXCS MO0 AUCIUIUIMHE (MOIYJIIO),
OCYIIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaIUH.

IIpomexyTouHasi aTTrecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
9K3aMeHa, Py TOM MPOBOJAMTCS OLICHKA KOMITETSHIIUH, C(OOPMUPOBAHHBIX 110 TUCIUTIINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU H HpOMGX(YTOHHOﬁ arTeCTaluu
HCIIOJIB3YCTCA ,I[GCSITI/I6EUIJ'IBH3H IIKaJa OLCHHBAHHA, KOTOpasA COOTHOCUTCA C TpaHHHHOHHOﬁ
MATUOAIBHOM IIKAI0H CIICAYIOIUM O6p830M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCHUIIIIMHBI.

[ecatudannbHas IlarudanabHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OLleHKA OLICHKA AMCHMILINHE (MOY.II0)
10 OTtnuuHO CTyIeHT MOJHOCTBIO BJaJeeT 3HAHUSMH, H3JI0)KEHHBIMH B
9 OTAMYHO paboueil mporpaMme, U TIIyO0KO OCMBICISIET AUCHUILIHHY. OH
8 OTIM4HO CaMOCTOSTEIBHO U JIOTUYECKH MIOCIIE0BATEILHO OTBEYALT HA

BCE BOIIPOCHI, aKLEHTUPYs BHUMaHHE Ha HanOOJee BaXKHOM.
YmMmeer aHaIM3WpOBaTh, CpPaBHUBATH, KJIACCH(UIPOBATE,
0000mmaTh, KOHKPETH3UPOBaTb M  CHCTEMaTHU3UPOBAThH
W3YYEHHBIA MaTepuall, BBIACNAS KIIOYEBBIE MOMEHTHI H
YCTaHaBNUBas MPUIMHHO-CIEACTBEHHBIE CBA3W. YeTko
dbopMynupyeTr  OTBETBl,  YBEPEHHO UHTEPIPETUPYET
pe3yapTaThl aHAIW30B W JPYTHMX HCCIENOBAHWN, a Takke
pemaer crnoxHele 3amaund. CTyOeHT XOpOIIO 3HAKOM C
METOAAaMH HCCIIEOBaHNs, HEOOXOIMMBIMH JJIS TPAKTUYECKOM
JIESTEIbHOCTH, ¥ YMEET CBS3BIBATh TEOPETHUECKHE ACTIEKTHI
JUCHUIUIMHBL (MOZIYJIs) C IPAKTHYECKUMHU 3a/lad4aMHu.

XOpOH.IO CTy,Z[GHT o6na;[aeT SHAHUAMHA MPEAMCTAa MOYTHU B IIOJHOM

6 Xopomo obbeMe paboueit IporpaMMBI M CAMOCTOSTEIHHO, TJOTHIECKH

mocCJICA0BATCIIbHO U BCECTOPOHHE OTBEYACT HA BCC BOIIPOCHI,
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JlecaTndaIbHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
AUCUUIINHE (MOIYJII0)

aKUEHTUPYS BHUMaHWE Ha HanOojee 3HAYMMBIX MOMEHTAX.
OH ymeeT aHaIM3UpOBaTh, CPABHUBATH, KIacCH(UITNPOBATH,
0000mmaTh, KOHKPETH3HPOBaTb U
W3yYCHHBIH MaTepua, BBIACISSI €ro KIOYeBbIe aCleKThl H

CUCTEMAaTHU3UPOBAThH
yCTaHaBIUBAsI IPUYUHHO-CIICICTBECHHBIE CBSI3U.
@opMynIHpyeT CBOM OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yibTaThl aHAJIM30B W APYTMX HCCIEINOBAaHHM, a TaKxKe
pelIaeT cIoKHble CUTyallMOHHbIE 3aaun. CTyJAEHT XOpOIIo
3HAKOM C METOJaMH HCCIICAOBaHMs, HEOOXOOUMBIMU IS
MPaKTUIECKON CBSI3bIBATh

JCATCIPHOCTH, )41 yMeEeT

TCOPETUYCCKUEC AaCIICKTbl TMMpEAMETa C MPAKTUICCKUMU

3aJadaMu.

Y 10BIIETBOPUTENIHLHO

Y 10BIETBOPUTENBHO

Crynent obnaiaet 6a30BBIMU 3HAHUSAMU 110 JUCIUILTHHE, HO

HUCIIBITBIBACT TPYI[HOCTI/I HpI/I CaAMOCTOSATCIIBHBIX OTBETAX H
UCTONIB3YeT HEeTOUHbIe (hOPMYIHUPOBKU. B Xome oTBETOB OH
JIOITyCKAeT OIIMOKH, Kacaroluecs CyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJIBKO CaMbIe IMPOCTHIC 33J]a4X U BIIaJICET
JIUIITHF MUHUMATThHBIM HA0OPOM METOJIOB UCCIICTOBAHUSI.

He cman

He cman

He cman

CryneHT He OBNIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHUH 110
MpPEAMETY U HE MOXET OTBETUTH Ha BOIPOCHI, JaXKE€ €CIU
3a1aer HaBOISIIINE

npenoaaBaTeiib JOITIOJTHHUTCIIBHBIC

BOIIPOCHI.

Juctummaa (Moaynb) «MammHHOe 00y4eHHe 1 OICHUBACTCS CICIYIONIM 00pa3oM:

AKTHBHOCTD Bec |KoauvecTBO Onucanue

Jomamnue 3amanus | 30% 10 HaGop 3azma4 o reMam HeJenu

Komnoksuym 30% 3 YcTHBIE OTBETHI Ha BOMPOCHI, CIIMCOK KOTOPHIX H3BECTEH
CTYJICHTY 3apaHee

ITpoext 20% 1 Hccnenoarenbckas paboTa Mo JUCHUILUIMHE (MOIYIIIO) U
MPe3CHTAIUs PE3yIbTaTOB

OK3aMeH 20% 1 [TucemeHHast niw ycTHas paboTa HaJll 3aJJaHIEM,
HaIpaBJICHHBIM Ha MTPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJIIIO)

®opmyJia pacyéra HMTOrOBOM OLEHKHM IO JMCUMIVIMHE (MoayJw) «MammuHHOe
odyuenme»: «0,3 x cpenHee 3a nomamHue 3afganus + 0,3 x cpenHee 3a koymokBuymsl + 0,2 x
[TpoexT + 0,2 x Dx3amen».

Tekymuii KOHTPOJIb YCIIEBAEeMOCTH 00y4alOLIUXCS 110 TUCHMILIMHE (MOLYJIIO)
IIpumepHBIe BOIPOCHI K KOJUIOKBHYMY
Konnokeuym 1: luneitnvie mooenu

Bonpocsr:

1. Yrto Takoe JIMHENHAs perpeccus U B KakKMX 3aJladyax OHa IpUMeEHseTCs?

2. Kak nnTepnperupoBars K03pPHUIHEHTH! B TUHEHHON Moienn?

3. Yro Takoe ¢QyHKUMA TmOTeph B JUHEWHOM perpeccun? Kakas QyHkuus
MCIIOJIb3YETCSI Yallle Bcero?

4. B uém pa3Huiia Mex1y TMHEHHON U JIOTHCTUYECKOH perpeccuen?
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5. Kaxk moructuueckas perpeccus npeoOpa3yeT JTMHEHHYI0 KOMOMHAIMIO MPU3HAKOB
B BEPOATHOCTb?

6. UYro Takoe S-oOpa3zHas (curmouHas) GyHKIHS | 3a4eM OHa HY)KHA?

7. OObsicuuTe, Kak paboTaeT METOJ OMOpPHBIX BEKTOpoB (SVM) B 3amade
KJIacCU(PUKALIHH.

8. Uro takoe 3a30p (margin) u noyemy SVM crapaercsi ero MakCUMH3UPOBATH?

9. Kakoe BnusHue okaspiBaeT napamerp C 8 SVM? UTo npoucxoauT npu CIUIIKOM
MaJIOM WJIM CIIMIIKOM OOJIBIIIOM 3HAYE€HUH?

10. 3adyeM Hy)KHa peryisgpuszanus B JUHEUHBbIX Monensiax? Yem ommuyarores L1 u L2
perymisipuzanus?

Kpurepun oueHuBanmsi:

— TO4YHOCTH U KOPPEKTHOCTH ONPEACIICHUIA U OObSICHEHUH.

— [ToHnmMaHre MaTEMAaTUYECKOM U JJIOTUYECKON OCHOBBI MOJEJIEH.

— YMeHue o0bsICHUTD, KaK M 3a4€M IPUMEHSIOTCS] MOJCIH Ha MPAKTHKE.
— CrocoOHOCTh CpaBHUBATH MOIXObI U ApTYMEHTHUPOBATH BHIOOP METO/IA.
— YETKOCTD, JIOTUYHOCTh U CTPYKTYPHUPOBAHHOCTH OTBETA.

Konnoxeuym 2: /lepeevsa pewrenuit u ancamonu

Bomnpocsr:

1. Kak crpoutcs pematoniee nepeBo? Kakue kpurepun uCnonb3yroTCs A5 pa3oueHus
y3710B?

2. Yro Ttakoe nmpupoct nnpopmanuu (information gain) u HeOTHOPOAHOCTH JKUHU?

3. [Touemy peraronye AepeBbsi CKIOHHBI K Iepeodydyennto? Kakue crnocods! 00pb0bI
CYyILIECTBYIOT?

4. Kak paboraet anroputwm cirydaiinoro seca (Random Forest)?

S. [Touemy B cityuaifHOM Jiece UCIOB3YIOTCS MOABBIOOPKHU MIPU3HAKOB MPH KaXJIOM
pazOuenun?

6. Kak yctpoen rpaguentHslii Oyctunr (Hanpumep, XGBoost)? Uem oH oTiinyaeTcs
OT ciy4aifHoro jeca?

7. Uro takoe ocratku (residuals) u Kkak OHM UCTIONB3YIOTCA B OycTUHTE?

8. Kak ancamOnu mojenell MOBBILIAIOT KAYECTBO MpEACKa3aHUM MO CPAaBHEHUIO C
OTJENIbHBIMU JIEPEBbSIMU?

9. Urto takoe ammudr-monenupoBanue? B kakux 3amayax OHO IpUMEHsIETCS?

10. [TpuBenure npumep Ou3Hec-3a7a4M, Tae aIM(T-MOJENb TMOJe3Hee OOBIYHOMN

MOJIETH OTKJIHKA.
Kpurepun onenuBanus:
— TloHnMaHMe MPUHIIUIIOB OCTPOCHUS JEPEBLEB U aHCAMOIIEH.
— VYMmeHue o0bsicHUTH pazHully mexxay Random Forest u Gradient Boosting.
— CrnocobHOCTh omucaTh, Kak H30exaTh NepeoOydyeHUus M OLEHHUTh Ba)KHOCTh
IPU3HAKOB.
— Ilonumanue cnenuduyeckux MOAX0I0B, TAKUX KaK aruin(T-MOAeTUpOBaHHE.
—  SIcHOCTB, IOTUYHOCTH U MPABIIILHOE UCIIOJIb30BaHIE TEPMUHOJIOTHH.

Konnoxeuym 3: Odyuenue 6e3 yuumens u paboma ¢ npuzHaKamu

Bonpocsr:

1. UYro Takoe obydueHue 6e3 yuurtensn? [IpuBenure mpumepsl 3a1ad.

2. Kak pabotaet anroputm k-means? Kak oH 0OHOBIISIET LIEHTPHI KJIacTEPOB?

3. Kakue npoGrnemsl ectb y k-means? B kakux ciayyasx oH paboTaeT mioxo?

4. Kak ompenenuTh onTuMallbHOE YUCIIO KJIACTEPOB (HAMpUMeEp, METO JIOKTS WIIH
CHITYDT)?

5. Yro Takoe meron rnaBHbix koMnoHeHT (PCA)? Kak oH momoraer mpu pabote ¢
TaHHBIMA?

ONEKTPOHHBINA JOKYMEHT



6. Kak uHTepnpeTupoBaTh IJIaBHbIE KOMIIOHEHTHI M YTO TaKoe A0Sl 00BbACHEHHOU

aucriepcuun?

7. Kaxkue MeToapl 0OHapyKeHHS aHOMaJIUK BbI 3HaeTe? ONUIINUTE OAWH U3 HUX.

8. B uém nnes nzonsiunonnoro neca (Isolation Forest)? Ilouemy oH 3¢ dexruBen amns
aHOMAaJIHi?

9. Kakwue criocoOsl reHepauu 1 0Téopa MpU3HAKOB CYIIECTBYIOT?

10. Uro Takoe casur maHHbiX (data drift)? Iloyemy ero BaKHO OTCIEXKHUBATH B

peabHBIX cCUCTEMax?

Kpurepun oueHuBanmsi:

— [lonnMaHnue anropuTMOB  KJIACTEpU3alMM, TIOHIDKEHHS Pa3sMEPHOCTH |
O0OHapY>KEHHsI aHOMAJIHH.

— VYMeHne 00bSICHUTH, 3a4eM HY)KHBI METOJIbI PA0OTHI C TPU3HAKAMH.

— Oco3HaHue Ba)KHOCTH MOHHUTOPHMHTA MOJeel B NpojaakuieHe (Hampumep, data
drift).

— CriocoOHOCTb TIPUBECTH MPAKTHUYECKUE MPUMEPHl U OOBSCHUTH JIOTHKY PaOOTHI
METO/IOB.

— YETKOCTD, OCIIEIOBATEILHOCTD U TPAMOTHOE UCIIOJIb30BaHUE TEPMUHOB.

IIpumepHoe 3a1aHMe 11 IPOEKTA

3amanue 17151 MpoeKTa mo teme: JInHeiiHbie Moae

CryneHtaM mpejaraeTcsi IpPOBECTH aHalM3 JAHHBIX C HCIOJIb30BAaHUEM JIMHEHHOU
perpeccuu, JOTUCTUYECKOW pEerpeccMd M MeTojla OMOpHBIX BekTopoB (SVM). [lns storo
HEoO0X0MMO BBIOpaTh HAaOOp NAHHBIX M3 OTKPHITHIX HCTOYHHMKOB (Hampumep, Kaggle, UCI
Machine Learning Repository) u BbIOJIHUTD CIICAYIOIIHE IIATHU:

1. BbiOop u onncanue JaHHbIX:
- BriGepure HaOOp [NaHHBIX, KOTOPBIA MOAXOAUT MJIs aHAJIM3a C HCIOJb30BAHHUEM
JMHENHOM U JIOTUCTHYECKOM perpeccuu, a Takxke SVM.
- OnuiuTe JaHHbIE: KAKUE IMEPEMEHHBIE NMPUCYTCTBYIOT, KAKOBbl MX THUIIbI, U KaKylO
3aJa4y Bbl COOMpaeTech penTh (perpeccus UiH Kiaccuukamnms).
2. [IpenoopadoTka 1aHHBIX:
- [IpoBennTe aHanmM3 JaHHBIX HA HAJIM4YME IPOIYCKOB U aHOMAJIUH.
- BrinosnnuTe HEOOXOAMMBIE TIPE0Opa30BaHusl, TAKME KaK HOpMaIU3alus, KOJUPOBAHNE
KaTeropuaJIbHbIX MEPEMEHHBIX U yJaJleHUe BEIOPOCOB.
3. MoaenupoBaHue:
- IlocTpolite MOAENb TUHEHHON PErpecCHH U OLICHUTE €€ KauyeCTBO, UCIOJb3ys TaKHUE
MeTpukH, kak MSE (cpennexBanparnyHas ommoka) nim R2.
- ITocTpoiiTe MOZIEB TOTUCTUYECKOM PErPECCUU U OLIEHUTE €€ Ka4e€CTBO, UCTIOJIb3YsI TAKUE
METpPUKH, KakK accuracy, precision, recall u F1-score.
- [TocTpoiite Mopens SVM 1 cpaBHUTE €€ KaUECTBO € MIPEABIAYIIUMU MOJEIISAMHU.
4. CpaBHMTE/JbHBIH aHAIU3:
- CpaBHHTE pe3ysbTaThl BceX Tpex Mojeneil. Obcynute, Kakas MoJIeNb IoKa3asa JTydiue
pe3yJbTaThl U IOYEMY.
- [Ipoananuzupyiite BIMsSHNUE Pa3IMUHBIX (PAKTOPOB HAa KAYECTBO MOJIEIIEH.
5. BiBObI:
- CaenaiiTe BBIBOABI O IPUMEHUMOCTH PA3JIMYHBIX MOJENIEH JJIs PELLIEHUS TIOCTABIEHHON
3aJ1a4M ¥ IPEJI0KUTE PEKOMEHIAINH 10 BBIOOPY MOJIENIN B 3aBUCUMOCTH OT ClIelU(UKH TaHHBIX.

Kpurepun opopmiieHus1 npoexkra:

Crpykrypa:

— Bgenenue (onucanue 3a1auu U 1eNiei MPOEKTa).

— Onucanue 1aHHBIX (BBIOOp HAOOpa JaHHBIX U €r0 XapaKTePUCTUKA).
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— IIpenoOGpaboTka JaHHBIX (METOABI U PE3YIBTATHI).

— MogenupoBanue (onucaHue Kaxaoi MOJENH, Pe3yIbTaThl 1 METPUKH).

— CpaBHUTENbHBIN aHaIN3 (CpaBHEHUE MOJIENICH U BBIBOJIbI).

— 3axmmroueHue (00mye BEIBOABI 1 PEKOMEHIAINH ).

Odopmienue:

— IIpoexT nomxen ObITH OopmileH B BUJIE TokyMeHTa (Hanpumep, PDF wim Word).

— MHcnons3yiite rpaduku u TaOIUIBI U1 BU3yaTH3aIMU PE3YIIbTATOB.

— Bce koapl 10mKHBI OBITH OGOPMIIEHB U KOMMEHTHPOBAHBI (MOXHO HCHOJIB30BATh
Jupyter Notebook mim aHanorudHbIe HHCTPYMEHTHI).

Oobem:

MunumanbHbIi 00beM npoekTa — 10 cTpanui (6e3 yuera rpadukoB U TaOIUIT).

Cnaua npoekra:

— TIpoekT HEOOXOAUMO MPEACTaBUTH B 3JIEKTPOHHOM BHJE /0 YCTAHOBJIEHHOTO CpOKa
(yka3zaTp 1arty).

— IIpesenramus mpoekra (10-15 MuHYT) MOMKHA OBITH MOATOTOBJIEHA JJISL 3AILUTHI:
KpaTKOe U3JI0KEHHE 11eJIel, METOJI0B, PE3yJIbTaTOB U BHIBOJIOB.

— Ormenka mnpoekTta OyaeT NPOBOAMTHCA Ha OCHOBE KadecTBa aHajiu3a, TIyOUHBI
MOHUMaHHS TEMBI, SICHOCTH M3JI0KEHUS U OPUTUHAIBHOCTH TIOAXO0/1A.

IIpumepHbIe JoMAIIHUE 3aaHUS

JomamnHee 3a1anue mo TeMe «OCHOBHBIE TEPMHUHBI MAIIIMHHOTO 00yYeHHS M CMEeKHBIX
o0Jacreil. OueHka KayecTBa MoaeJaen»

3ananue 1: MeTpuku 1 GQyHKUMOHAJBI IOTEPb

Haiinute npumepsl (QYHKIMOHAIOB IOTEPh, HCIIOJB3YyEMBIX B 3aJladax PErpecchd |
kinaccuukanuu. ONMUIIKMTEe UX 0COOEHHOCTH M MpuMeHeHus. Kpome Toro, oObsICHUTE MOHSATHE
CpeIHEH TUTIOTE3BI U €€ CBSI3b C PYHKIIMOHAIAMH MTOTEPb.

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

Onummre METOABl KOHTPOJSA KadecTBa MOJICICH MANIMHHOTO OOydYeHUSs, TaKHe Kak
Bajuaanusa u Kpocc-Banunanus. Explain nonstue ommOKu BHYTPH U BHE BBIOOPKU M OLIHOKHU
00006menusi. Kpome Toro, o0bsicHuTe HepaBeHCTBO XEQPAMHra U €ro MPUMEHEHUE B KOHTPOIE
KadecTBa MOJCIICH.

3aganue 3: MerpuyecKkue aaropuTmMbl

Haiinute mpuMepsl METPUYIECKUX aJITOPUTMOB, MCIIOIB3YEMBIX B 3a71a4ax KJIACCU(PUKAINN
u perpeccun. Onummure uX OCOOEHHOCTH W TpHUMeHeHHs. KpoMe Toro, oObSCHHUTE MOHSATHE
pasMepHocTH BamHnka-UepBOHEHKHCA U €€ CBSI3b C METPUICCKUMU AITOPUTMAMH.

JlomamHee 3aganne mo TeMe «JIMHeliHbIE MOEIN»

3ananue 1: Jluneiinas perpeccus

Jlan Habop MaHHBIX, coAepKAIIMN HHPOPMAIIUIO O IIEHE Ha KUJIbE U TIOIIA U KBAPTUP B TOPO/IE.
Hcrionb3yst TMHEHHYIO pErpeccuio, IIOCTPOUTH MOJIENh, KOTOPAst TIO3BOJISIET MPEICKA3aTh IIEHY Ha
JKUJIbE Ha OCHOBE TUIOIIA I KBAPTHUPHI.

e Haiigute koaddunments! nuneitHol perpeccuu (B0, f1) ucrnonb3yst METO HaMMEHBIINX
KBaJIpaToB.

e OrenunTe KauecTBO MOJICNIN ¢ TTOMOIIBI0 Kodd dummenTa nerepmunanuu (R?).

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

3ananme 2: Jlorucruyeckas perpeccuss 1 SVM
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Jan Habop MaHHBIX, coAepX Al MHGOPMAIHIO O KIUeHTaX 0aHKa M UX KPEAUTHOW MCTOPHH.
Hcnonp3ys Joructudeckyro perpeccuro 1 SVM, NOCTpOUTh MOJENIN, KOTOPHIE I03BOJISIOT
IpeJICKa3aTh BEPOSITHOCTh TOTO, YTO KIMEHT BEPHET KPEIUT.

e Haiimute xo3ddunmentsr norucrtudeckoir perpeccun (0, 1) wucmomb3ys MeTon
MaKCHMaJIbHOTO MPaBA0NOI00US.

e Iloctpouts mMozens SVM ¢ JIMHEMHBIM SAPOM U OLIEHUTh €€ KaueCTBO C IOMOUIbIO
K03 uImenTa TOUHOCTH.

o JlaiiTe MHTEPIIPETALMIO PE3YIHTATOB U OOBICHUTE, KAK MOXKHO UCIIOIB30BATH 3T MOJICIH
JUTSL TIpe/ICKa3aHusl BEPOSATHOCTU BO3BpaTa KpeauTa.

3aganue 3: JInHeiiHBLIE MOJEIN

Jlan HabOp AaHHBIX, COAEPIKAIINN HH(OPMAIIHMIO O BIUSHUH PA3IMYHBIX (PAKTOPOB HA PE3YIIbTATHI
CTYJICHTOB B YHHBepcutere. VMcmonb3ys NMHEHHBIE MOJENIH, MOCTPOUTH MOJENb, KOTOpas
MO3BOJISIET MIPEJICKA3aTh PE3YJIbTAThI CTYICHTOB HA OCHOBE CICAYIONINX (DAaKTOPOB: BO3PACT, IMOJI,
KOJIMYECTBO IMOCEIICHHBIX 3aHATUH U CPEIHUN OaJlT IO MpeIMETaM.

o Haiinure xosdpdunmentsr nuueitnoit perpeccuu (B0, Bl,
HAMMEHBIINX KBaPaTOB.

e OrneHnTe Ka4eCTBO MOJIENHU C MTOMOMIBIO KodddummenTa nerepmuaanuu (R?).

o JlaiiTe MHTEpIPETALUIO PE3YIIBTATOB U OOBSICHUTE, KAaK MOJKHO HCITOJIB30BATh ITY MOJIEINb
JUIS TIpeJICKa3aHus Pe3yIbTaTOB CTY/ICHTOB.

..., pn) mcmonb3ys MeTon

JlomamHee 3a1aHue Mo TeMe: «/lepeBbsi pellieHU U MO/1eJI, OCHOBAHHbIE HA HUX»

3amava 1. Peanu3syiiTe anropuT™Mbl MOCTPOEHUS JepeBa C KpUTeprueM HH(POPMALMOHHOTO
BBIMTPHINIA U KpuTepreM JKUHHM U ONpeIeNICHHIO KJlacca 0 MaKOPUTApHOMY KJIacCy B JIHCTE.
Haiigure onTumanbHyro rIyOHHY JepeBa B 000ux ciydasx (B otpeske 2-10).

3amaua 2. [lpumenure meron SVM (manpumep, u3 Ombnmortexu sklearn) mist maracera
blobs2. Busyanusupyiite pe3ynpTaT (pa3OueHne MIOCKOCTH U OMOPHBIE BEKTOPA) MPHU Pa3HBIX
BapuaHTax sjep (IMHEeiHOe; MoJTuHOMHAIbHOE cTernenei 2,3,5; RBF).

3agava 3. Haiinute mMakcuMyMm (QYHKLIMH C TOMOIIBIO AJITOPUTMa KPOCC-3HTPOIMHUIHOTO
TIOWCKa, H300paxkas pacrpe/esieHiue Ha KaKIOM IIare.

3agaHus AJ151 MPOMEKYTOYHOM ATTECTAIUM MO JMCUUILIHHE (MOIYJII0)

Ne n/m Saganue OTtBeT Komnerenunus
1 Hazoute 0600m1aromiee Ha3BaHUE OCHOBHBIX THUTIOB 3agaun oOyueHUs YK-1
3aJla4 MallHHOTO 00YYeHNSI. (c yautenewm, 6e3
YUUTES, C
MOJIKPEIUIEHHEM)
2 VYKaknuTe HHTEPIPETALUIO KOdPPUIEHT WneanpHas [K-2
JeTepMUHaIMKU R? it uaeanbHOU MOAETH TUHEHHOM moaronka (R? = 1)
perpeccum.
3 HazoBute Tum mapameTpoB B IPOCTOM IMHEUHOMN Beca n cmemenue IK-2
perpeccun (6€3 peryIsIpru3aInHg). (kordhdhunmenTs)
4 HazoBute MeTpuKy 1UI OLIEHKH KauecTBa B 3aJ1aue Tounocts / [K-2
OMHapHOI KIaccupHUKaLnH. Precision / Recall /
F1/ROC-AUC
5 HazoBuTte npenMyiiecTBo AepeBa perieHui mo [Ipocrora IK-3
yMoiuaHuio B oubimoteke scikit-learn. HMHTEPIIPETALNN
6 HazoBute MeTo aHcaMOIMpoBaHUs B CIIy4aiiHOM Byrctpannuar OIIK-2
Jjece. (Bagging)
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7 Hazosure ponb learning rate B rpaiueHTHOM OycTHHIE CxkopocTb [K-2
XGBoost. oOyueHus (mar
IPaAUEHTHOTO
CIycKa)
8 HazoBuTe anroputM Kiacrepu3anuu s MmeToaa k- K-means IK-2
CpeIHHX.
9 HasoBute nenp MeTona peKypCUBHOIO UCKITFOUEHHS CHIKeHme IK-2
111 0TOOpA IIPH3HAKOB. pa3MepHOCTH
(ycTpanenue
IITyMOBBIX
MIPU3HAKOB)
10 Ha3zoBute MeTo reHepanyy HOBBIX MIPU3HAKOB C [NonnHoMuabHBIE [K-2
MOPOTOM KOPPEISLHH. MpHU3HAKH /
KomOunupoBanme
TIPU3HAKOB
11 HazoBuTe THI mamuTpshl U1 BU3yaln3alluy JAHHBIX B Huckpernas / [K-3
matplotlib. HenpepriBHas
naIuTpa
12 HazoBurte OHOIHOTEKY, PEKOMEHTYEMYIO IS Scikit-learn OIIK-2
MalrmHHOro 00yueHus Ha Python.
13 HazoBuTe TeXHOIOTHIO IS TapaJuiedbHO 00paboTKkn | MHOTOMOTOYHOCTH OIIK-2
B CIIY4ailHOM Jiece. (Multi-processing)
14 HazoBute Ha3HaueHne OaTya B HEHPOHHBIX CETAX Munu-6aT4a IK-2
Keras. TpaaueHTHBIN
CITYCK
(onTuMu3aIms
TTAMSITH)
15 HazoBuTe TeXHUKY A IPEOTBPAICHUS Pannsis ocraHoBKa / I1K-8
nepeo0ydYeHUs Ipu 00yUCHUH. Perynsipuzanus /
Dropout
16 Hazosure Oananc bias-variance tradeoff mis MuHuManbHas [1K-2
ONTUMAJILHON MOJIEIIH. o0mas ommoOKka
(Oananc cMeleHus
u pazbpoca)
17 HazoBute Tun nepapxuyeckoil Kiactepusauu I AriomepaTuBHas IK-2
BU3YyaM3aIUU JIEHIPOTPAMMBI. KJIacTepu3aIys
18 Kaxue npaBoBbie HOPMBI PETYJIHPYIOT UCTIOIH30BAHNE 152-®3 «O YK-1
MEPCOHANBHBIX JAHHBIX MPH 00yYeHUH MOjIeiIel B MEePCOHATBHBIX
PD? JMAaHHBIX»
19 Kakwue pecypcbl HEOOX0IMMO yUECTh IPU BHIOOPE BrerancnurensHas I1K-8
MEXTy TITyOOKOM CEThIO M TUHEHHOW MOJIEIBIO? MOIIIHOCTh / Bpemst
o0yuenust / O0beM
JIAHHBIX
20 Kak cucremHO ooty K BBIOOPY METPUKH Amnanus yrpo3s / YK-1

0€301MacHOCTH TIPY Pa3BEPTHIBAHUN MOJIEIIN?

Kontpons gocryma
/ AyuT 10TOB
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