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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nmporpamma aucuummiuHel (Moayns) «MammHHOe o0y4yenue (Machine Learning)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIbIOTEpHbIE Haykd, mnpoduib [IporpammHas HHXXEHeEpUs B peTeilsie, yTBEp>KICHHBIN
nprka3oM MHHHCTEpCTBA HayKH M BhIciIero oOpasoBanusi Poccuiickoii ®@enepanuu Ne 810 ot
23.08.2017 rona.

Nzydenne nuctumuimael (Monyist) «MamuaHOe 00yuenue (Machine Learning)» no3Bossier
chopMHpOBaTh CHUCTEMHOE IIOHMMaHME METOJOB aHajaM3a JaHHBIX W pa3pabdoTKu
MHTEJUICKTYaJIbHBIX MOJETICH, TPUMEHSEMBIX JIJIs PEIICHUs TPUKIIAAHBIX U OM3HEC-3a/1a4, a TAKXKe
HAY4YUThCS MPUMEHATH COBPEMEHHbIE aJIrOPUTMbI U MHCTPYMEHTHI MALIMHHOTO OOyuYeHHs JUis
MOBBIIIEHUS KAUueCTBa MPUHUMAECMbIX PEUICHUH U CO3/1aHUsI KOHKYPEHTOCTIOCOOHBIX HU(POBBIX
IPOIYKTOB.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosiias nucuumnianHa (MoayJb) BKIOYEHA B Y4EOHBIH IJ1aH 110 MPOrpaMMe MOArOTOBKU
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka M KOMIBIOTEpPHBIE HAyKH, Mpoduin
[TporpamMMHasi HHXEHEpHsI B peTeiiie U BXOIUT B BapUaTHBHYIO YacTh bioka 1, hopmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHONICHUN KaK TUCIUILUIMHA IO BHIOODY.

Hucnurnnuna (MOyJb) JOCTYIIHA K M3YUYEeHHIO Ha 1 Kypce BO 2 ceMecTpe.

Henr wu3yyeHusi OMCUMILVIMHBI (MOXYJS): (i)OpMI/IpOBaHI/Ie CUCTEMHOI'0 IIOHMMAaHUSA
METO/I0JI0TMH HayKH 0 JaHHbIX (Data Science) u mpakTHYecKuX HaBBIKOB pa3pabOTKH, BaTUIAIUH
¥ MHTEPIIPETAIUH MOJIEIeH MAITMHHOTO OOYYEHUS /IS pEIIeHUs IPUKIAJHBIX U OM3Hec-3a/1a4.

3agaum M3y4yeHUus TUCHUILIMHBI (MOLYJIs1):

— OCBOUTH JTallbl KU3HEHHOTO IMKJIA MPOEKTa MAIIMHHOTO OOyYEHHS U MPHUHLIHUIIBI
paboThl KIIFOYEBBIX AITOPUTMOB MAIIMHHOTO OOYYEHHUS IS 33734 PErpeccum,
KIaccuuKaluy, Knacrepusaiuu u uplift-mogenupoBanus;

— HayUYUThCS MPOBOAMTH Pa3BEIOUHBIN aHATN3 IaHHBIX, BHITIOJIHITH TeHEPAIIUIO 1 OTOOP
MIPU3HAKOB, MPEIOTBPAIIATh YTEUKH JAHHBIX U TOTOBUTH JIaHHBIE K MOACITUPOBAHHIO;

— copmupoBaTh yMeHue o00y4aTh, HAcTpauBaTh W BaJIUIUPOBATH MOJEIH C
UCMOJIb30BAaHUEM KpOCC-BAIMJAIMY, MaWIIaiHOB, (DYHKIUI MOTEpr M METPUK
KAa4yecTBa,

— OCBOUTH METOJIbI OOpHOBI C MepeoOydYeHHEM, PEeryispu3alli U WHTEepHpeTaluu
mozenel ¢ ucnonb3oBanueM SHAP, LIME u npyrux MHCTpYMEHTOB OOBSICHUMOTO
ny,

— pPa3BUTh HABBIKM IOCTPOEHHUS BOCIPOU3BOJMMBIX PELIEHUH C NPUMEHEHHEM
coBpeMeHHbIX  OuOmmuorek  Python w©  uwHTepmperaumum  pe3ynbTaToB B
OU3HEC-KOHTEKCTE.

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

3Hamy:

— OCHOBBI MeTOJ0JIoTMHM Hayku o nanHbIX (Data Science), mammmHHOTO OO0y4YeHHS,
BKJIIOUAsl ATAIbI )KU3HEHHOT'O IIUKJIa IPOEKTOB;

— TPUHIUIB paOOTHl KITIOYEBBIX alTOPUTMOB: JUHEHHBbIE Mojaenu, KNN, nepeBbs
pemenuii, ancamOmu (Random Forest, OycTuHr), kimacrepu3amuss ¥ CHIDKEHUE
pa3MepHOCTH;

— METPHUKU KauyecTBa, (PyHKIMM MOTEph U METOAbl BaIMJALUU MOJENeH Uil 3a1a4y
perpeccun, kinaccudukanuu u uplift-monenupoBanus,

— KOHIICTIIMM CMEIICHUsT U pa3dpoca, mepeoOydeHus, peryispu3alid, a Takke
noaxoAsl kK uureprnperanuu moaeneit (SHAP, LIME);

— TUNBI TPU3HAKOB M METOJBI pabOThl C HHUMH, BKJIIOYas TEeHEpaIuio, oToop u
MpeIOTBpalleHHE yTeueK JaHHbBIX.
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ymemb:

MPOBOJIUTH pa3BenouHbId aHanu3 ngaHHbIX (EDA), dopmymupoBaTe rumoressl u
TOTOBUTH JIaHHBIE JJIsl MOACIMPOBAHNUS;

oOydaTh, HacTpauBaTh U OIICHMBAThb MOJEJIM MANIMHHOTO OOydeHus ¢
WCIIOJIb30BAaHUEM KPOCC-BAIMIALNH, TAUIUIAHOB U METPHUK;

pea30BbIBATh 3a/1aud  KJIACTEPU3ALMM, JIETEKIIMM aHOMAJIUM U CHIDKEHUS
pPa3MEepHOCTH, UHTEPIPETUPYS PE3ybTaThl,

CTpoUTh U BanuaupoBarh uplift-monmenu, a Takke reHepUpoBaTh NMPUZHAKH IS
CJIOXHBIX JIAHHBIX (BpEMEHHBIE, T€0, PUHAHCHI U IIp.);

MHTEPIPETUPOBATH MOJIETU U BU3YATU3UPOBATH BIMSHUE MPU3HAKOB C MOMOIIBIO
SHAP, LIME u apyrux uHCTpyMEHTOB.

é1aoemsp:

uHCTpyMeHTaMu Python s ananusa m mMoxenupoBanus: pandas, numpy, scikit-
learn;

NPOJABUHYTHIMH OubnInoTekamMu MamuHHOro oOydenus: XGBoost, CatBoost,
lightgbm, a Taxske SHAP, LIME ns untepnperanuu,

HABBIKAMH [TOCTPOCHHMSI BOCIIPOM3BOMMBIX HANIIafHOB U paOOTHI ¢ PA3HOTUITHBIMH
JIAHHBIMH,

METOJIaMHU TMPEI0OPa0OTKH, BATHIAIMU W ONTUMHU3ANUNA MOJCJICH B PEaIbHBIX
3a/1a4ax;

IPAKTUKAMH TPUMEHEHUS W MHTEPHpPETalldd MOJejieid B OH3HEC-KOHTEKCTE,
BKJTIOYAsi IPUYUHHO-CJIC/ICTBEHHBIN aHAJIH3.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpHU
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYaIOIIUXCS C IEAarOTHYECKUMU

paboTHUKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATENILHOM PabOThI 00YyYaIOIIUXCSL:

Komnerenuus Copep:xanue HNupuxartop Ilepeuens NIaHMPyeMbIX Pe3yJbTATOB
KOMIIeTeHIIMH KOMIIeTeHIIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
YK-6. Cnocoben YK-6.1. 3HaeT OCHOBHBIE METO/IbI CAMOOLICHKU H
OTIPEIeIISATh U aHaJM3a CBOCH JEATENLHOCTH, a TAKKe
peann30BbIBATh IIPUHLMIIBI YIIPaBICHUSI BpEMEHEM U
IIPUOPUTETHI LieJIenoJaraHus
cOOCTBEHHOM VK-6.2. YMeeT cTaBUTh pealcTUIHBIC 1
JeSITeTbHOCTH U JOCTIKUMEIE LIEJIH, OTIPEIENATh
CIIOCOOBI €€ MIPUOPUTETHI B CBOEH NESATENBHOCTH, a
COBEPILICHCTBOBAHUS TaKoke pa3padaTeiBaTh U BHEIPATH IIAHBI
Ha OCHOBE 10 COBEPIICHCTBOBAHUIO CBOMX HABBIKOB U
CaMOOLICHKH KOMITETEHIINH Ha OCHOBE MOJIYYEHHOMN
CaMOOLICHKH
YK-6.3. NwmeeT npakTH4ecKuii ONBIT IPUMEHEHUS
METOJ/IOB CAMOOLICHKHU B CBOEH
mpodecCuOHANBHON AEATENLHOCTH,
BKJIFOYAs y4acTUe B TPEHUHIaX, CEMHUHAPax
U TIPOEKTaX, HANPaBJICHHBIX HAa Pa3BUTHE
TUYHOM 3 (HEKTUBHOCTH U
PO ECCHOHATILHOTO POCTa
OIIK-1. CriocobeH HaXxOoUTh, OIIK-1.1. 3HaeT COBpEMEHHbIE METO/IbI TPUKIATHON
dbopmynupoBaTh U MaTEeMaTHKH, a TAaK)Ke aITOPUTMHYECCKHE
pelaTh aKTyaJbHbIe OCHOBBI PEILICHHS 33734 B yCJIOBUAX
Y 3HaYMMbIe peanbHBIX AaHHBIX peTeiina; BaaaeeT
poOIIEeMBI MHCTPYMEHTaMH U TEXHOJIOTHSIMH,
NPUKJIaIHON U MIPUMEHSIEMBIMH /17151 aHAJIM3a U 00pabOTKH
KOMIIBIOTEPHOM 00X 00EMOB HH(DOPMAITUH (BKITFOUAS
MaTeMaTHKH OTEYECTBEHHBIC TIPOTPAMMHBIE CPEICTBA)
OIIK-1.2. YmMeer ¢popmannzoBaTh OM3HEC-3a1a41
peTeiina B BUIe MaTEMAaTHUYECKUX MOZEIIEH,
BbIOMPATh U IPUMEHSATH aJITOPUTMBI U
METO/IbI PEeLICHNUs, HHTEPIPETUPOBATh
pe3ybTaThl ¥ MIPECTaBIATh X B hopme,
JOCTYIHOH [Tl TEXHUYECKHUX U
YOPABJICHYECKUX CTEHKXOJIIEPOB
OIIK-1.3. HMeeT NpakTUYECKHUNA ONBIT PELICHUS
MIPUKJIAIHBIX 3a1a4 B cepe peTeiiia B
paMKax y4eOHbIX, HayUHBIX WIN
MIPOEKTHBIX paboT, BKIO4ast 00paboTKy
peanbHBbIX JaHHBIX, pa3paboTKy
AHAJMTUYECKUX MOJIENICH U MHTETPaLHIO
pellleHNid B TPOTpaMMHEBIE CHCTEMBI, a
TaKXXe yJacThue B KOMaH/HBIX MPOEKTAaX,
HaIpaBJICHHBIX HA MTOBHIICHHUE
3¢ heKTUBHOCTH OM3HEC-TIPOIIECCOB
OIIK-3. Crniocoben OIIK-3.1. 3HaeT NPUHIUIBI TPOSKTHPOBAHUS U
CaMOCTOSITETTLHO APXHUTEKTYPHI IPOrPAMMHOTO
c03/1aBaTh o0ecreyeHusi, COBpEMEHHBIE SI3BIKU
NPUKIaTHbIE porpaMMHUpPOBaHusi, PperiMBOPKHU U
pOrpaMMHbBIE WHCTPYMEHTHI Pa3pabOTKH, a TaKxKe
CpEeICTBA Ha OCHOBE 0c00EHHOCTH NPUMEHEHHsI 0T€UECTBEHHbIX
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COBpPEMEHHBIX MPOTPaMMHBIX ITPOAYKTOB H IIaT(HOPM B
MH()OPMALTMOHHBIX YCIIOBUSIX IIM(PPOBOI SKOHOMUKHU
TEXHOJIOTHH U OIIK-3.2. YmMeeT pazpabaTeiBaTh, TECTUPOBATH H
CETEBBIX PECYPCOB, B COIPOBOXKAATh MPHUKJIIAIHBIE POTPAMMHBIE
TOM YHCIIE CpeICTBa, HHTETPHPOBATH UX C Oa3aMu
OTE4YECTBEHHOTO JAHHBIX, AaHATUTHYECKUMH CHCTEMaMH
MPOM3BOJICTBA BHEIIHUMH CEPBUCAMH, a TAKKE
a/1alITUPOBATh MPOTPaAMMHBIE PEIICHHS M0
TpeboBaHms OU3HEca B cdepe peTeitna
OIIK-3.3. HMeeT npakTUUYECKHIA OMBIT Pa3paboOTKu
MPOTPaMMHBIX MOJTYJICH WII CUCTEM,
HCHONB3YEMbIX IJIs peanu3alun
MaTeMaTHYECKUX MOAEJICH 1 aHaIn3a
JaHHBIX B peTeiisie, BKIIOYasl y4acTHE B
KOMaHHBIX POEKTaX, CONPOBOXKICHNE
KOZOBOM 0a3bl, JOKyMEHTHPOBAaHHUE
peuieHui 1 BHEAPEHUE B
POM3BOACTBEHHYIO CpEy
IK-1. CrnocobeH IK-1.1. 3HaeT OCHOBHBIE TEOPETUUCCKHE
OTIpeNeJIATh 00LIHe KOHIIETIIINH ¥ PUHLUIIBI, OTHOCAIINECS K
(bopMEI 1 00J1acTH MPOrpaMMHON MHKEHEPUH B
3aKOHOMEPHOCTH peTeline, a TaKke KII0YeBbIe
oOmactu 3aKOHOMEPHOCTH U MOZAEJH, KOTOPhIE
POrpaMMHON [IOMOTAIOT B aHAJIN3E U UHTEPIIPETALNN
WH)KEHEPUH B JAHHBIX
peTeiine IK-1.2. YMeeT NpoBOAUTH CUCTEMATHYECKHI
aHanM3 00JacTu MPOrpaMMHON MHKEHEPUH
B peTeiisie, BBIABISTE U QOPMYIHPOBATH
00I111e 3aKOHOMEPHOCTH M TEHICHIINY, a
TaKXe IPUMEHATh METObl HCCIIEJOBAHUS
JUIS TIOJTy4€HHsI HOBBIX 3HAHUH U
NOHUMAaHHS
[K-1.3. Hmeer npakTHYECKUIT OMBIT padOTHI B
001acTH MPOrpaMMHOIN MHKEHEPUH B
peTeliie, BKIItOYast y4acTHe B HAYYHBIX
MPOEKTAaX, UCCIICIOBAHUSX WU
MPAKTUYECKUX 3aJaHusX, TAe ObuIn
BBISIBJICHBI M ONKCaHbI 0011me GopMbl U
3aKOHOMEPHOCTH
T1K-3. CrnocobeHn T1K-3.1. 3HaeT METOAbI MATEMATHUECKOTO
NPUMEHSTH METO/IBI MOJICJINPOBAHMUS, aHAJIN3A TaHHBIX U
aHa/IM3a JaHHBIX U otieHKH 3(h(heKTUBHOCTH IU(PPOBBIX
MaTeMaTHYeCKOTro peleHuid B paMKax QYHKIIMOHUPOBAHUS U
MOJEITUPOBAHUS IS pa3BuTHA MHPOPMAILIMOHHBIX CHCTEM
MOAJEPIKKHU IK-3.2. YMeeT aHaNnu3upoBaTh NPaAKTHUECKHE
yIpaBIIeHYECKUX U CHUTYyalluu, pa3pabaThiBaTh U IPUMEHSTh
OTePaLMOHHBIX MaTeMaTHYECKHe U aHATUTHYECKHE
peLeHuid B MOJIEJIH, & TAK)KE HHTEPIPETHPOBATD
UHPOPMAITUOHHBIX MOJTyYEeHHBIE PE3yNbTATHI C YIETOM
crucTeMax rokasaresen 3pGeKTHBHOCTH
(YHKIMOHUPOBAHHUS U PE3YIbTaTUBHOCTH
MIPOLIECCOB
IK-3.3. MmeeT mpakTHYECKHA OTBIT PEIICHUS

NPUKIIaJHBIX 3a/1a4, CBA3aHHBIX C
ONITUMM3ALUEN POIIECCOB 00PadOTKH
JaHHBbIX, aHAJIN30M ITIOBCICHUS
10J1b30BATENECH U ITOBBIILICHUEM
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3¢ GeKTUBHOCTH (PYHKIHOHUPOBAHUS
MH()OPMAMOHHBIX CHCTEM
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
HaumeHoBanue
n/n AynurtopHasi padota TKY
pasaeiia JUCHUIIUHBI Camocto .
Jlexuumn Cemunapol | Kontp (TeKymMii KOHTPOJIb
(MoayJis) fAATeJIbHA
(MpakTuyeck | 0Jb ycneBaeMocTH)
s1 padorta
ue 3aHATHS)
1 | OcHOBHBIE TEPMHUHBI 12 6 2 22 Jlomanrane 3amanus
MaITHHHOTO O0yUCHUS 1
CMEKHBIX 00JIacTeH.
OreHka KauecTBa
MOJIETIeH.
2 | Jluneinble Mmoaenn 8 4 2 18 Jlomamaue 3aganus
KonnokBuym
3 | JlepeBbs pemicHUH 1 20 10 2 24 Jlomanrane 3amanus
MOJIeTIN, OCHOBaHHBIC HA Komnmoxsuym
HUX
4 | OOyueHue 06e3 yuurens 20 10 2 24 Jomarnue 3ananus
1 paboTa C Mpu3HAKaMU [Ipoekt
Ix3amen 4
Hmozo: 60 30 12 88
Oovem oucyuniunl 190
(mooyna) (6 ax. u.)
Obvem oucyunaunvl (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJIs)

Ne HaumenoBaHue pazaesia Conep:xaHue TUCHUIIMHBI (MOYJIs1) 10 TEMaM
n/n AUCHUIIMHBI (MOXYJIs1)
1 OCHOBHBIE TEPMUHBI MAIIMHHOTO | JKW3HEHHBIN UK MPOeKTa MaIMHHOTO 00yueHus (ML

00y4YeHHs: 1 CMEKHBIX 001aCTEH.
OreHka KauecTBa MOAEIIEN.

Lifecycle). Merpuku u QyHKIIMOHAJIBI TIOTEPH B 3a1a4e
perpeccum.

MeTpHKH 1 QYHKIIHOHAIBI TTIOTEPh B 33/]aue KIIaCCH(UKAIHH.
KoHTposb kauecTBa 1 BEIOOP MOJIENH

MeTpuiecKHe alrOpuTMbI

2 Jluneiinpie Moaenu Jluneitnas perpeccust
Jloructuyeckas perpeccus, Metoa onopHbIX BeKTopoB (SVM)
3 JepeBbs penieHuit 1 MOJIENH, Pematoiue nepeBbs

OCHOBAHHBIC HA HUX

CHoXXHOCTP aNTOPUMTOB. AHCaMOJI aITOPUTMOB
Crnyyaiinsle neca

I'pagrieHTHBIH OYCTHHT

ArmmdT-MoIenMpoBaHue

4 OO0yuenue 6e3 yunrens u pabora ¢
pHU3HAKAMH

Krnacrepuzanus 1 MeTOIbI TIOHMKEHUS pa3MEPHOCTH
O6HapyxeHue aHOMaTHH

I'enepanmst u 0TOOP MPU3HAKOB

WuTepriperanus MoJienel ¥ TMarHOCTHKA CJIBUTA JAHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. bpunk, X. MamuHaHOe 00y4yeHHe : mpakTudeckoe pykoBoacTBo / X. bpunk, JI. Puuapac,
M. ®eBepond. - Caunkr-lIlerepOypr : Ilurep, 2018. - 336 c. - (Cepus «bubnuoreka
nporpammuctay). - ISBN 978-5-496-02989-6. - Tekcr : osaekrponnwii. - URL:
https://znanium.com/catalog/product/1766396.

2. Jlakmmanan, B. Mamunnoe oOyuenue. [larTepHbl MpOEKTUPOBaHUS : MPAKTUYECKOE
nocobue / B. Jlakmmanan, C. Poduncon, M. MynH. - Cankt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : oanekrtponHsmi. - URL:
https://znanium.ru/catalog/product/2140204.

Jlononnumensnaa numepamypa:

1. Koanso, JI. [TocTpoenue cuctemM MalimHHOro 00yueHust Ha si3bike Python : nmpakTuueckoe
pykoBojcTBo / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CimakuHA. - 3-€ u31. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHsii. - URL:
https://znanium.ru/catalog/product/2102618.

2. I'puropneB, A. MammaHOe 00ydenue. [1opTh oo peanbHBIX TPOSKTOB : MPAKTUYECKOE
pykoBoJcTBO / A. I'puropses. - Cankrt-IlerepOypr : ITutep, 2023. - 496 c. - (Cepus «bubnuotexa
nporpammucta»). - |ISBN  978-5-4461-1978-3. - Tekcr : onekrpoHssii. - URL:
https://znanium.com/catalog/product/2123375.

6. MaTepuajabHO-TEXHHYECKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarollell MpoBeIeHNne BCeX
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCHUTUIMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4YHO-
MCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHUM CEeMHUHApCKOro (MPaKkTUYECKOro) THMA, TPYIIOBBIX U
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlNH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM paOOThl M MOMEUIEHUS Ui XpaHEHUs U TMPOPUITaKTHUECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOY4YEHMs, CIyXKallUMU JJs MpeACTaBlIeHUsl y4eOHOoI
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne aucumiInHbl (MOIyIs) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaI3UPOBAaHHBIM 000pY/I0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/OBaHHE.
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[TomereHust 151 CAMOCTOSITEIIBHON pa0OThI 00yUYaIOIINUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPOQECCHOHATIBHBIM 0a3am
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanMeHoBanue noprana (U31aHusi, Kypca, JOKyMeHTAa) CcbliIka
1 | Karactpodsl, cruxuiinpie OeACTBHSA, aBapUH, JTUACMHUH. http://www.disasters.chat.ru
ConHeuyHas 1 reOMarHUTHAsI AKTUBHOCTb. /€KETHEBHBIH 0030p
2 | Karamor no 6e30macHOCTH KH3HEACITEIbHOCTH http://www.eun.chat.ru
3 | Hayunast anexkrponnas ubnuoreka elibrary.ru 6ubimorexa https://elibrary.ru/defaultx.asp
4 | baza manubix s | T-crienuanuctos https://habr.com
5 | baza mannbix ScienceDirect https://www.sciencedirect.com
6 | OduumansHblil caliT MUHHUCTEPCTBA HAYKH M BBICIIECTO https://minobrnauki.gov.ru/
obpazosanus Poccuiickoit deneparnu
7 | ®enepanbubiii mopTan «Poccuiickoe obpasoBanue” https://www.edu.ru/
8 | Mudopmanmonnas cucrema "EnnHoe 0KHO A0CTyma K http://window.edu.ru/
00pazoBaTeabHBIM pecypcam”
9 | Enunas KoluteKnus MU(POBEIX 00pa3oBaTeNbHEIX PECYPCOB http://school-collection.edu.ru/
10 | depepanbHbIil HEHTP HHPOPMAIIMOHHO - 00Pa30BaTEILHBIX http://fcior.edu.ru/
pecypcoB

[lepeueHr WHGOPMAIMOHHBIX TEXHOJIOTUH, KCIOJB3YEMbIX TIPH  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnen3nonHnoe / cB000IHO
pacnpocTpansieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILIEH3UOHHOE
Server)
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMIIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
IporpaMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | sapy6exnoe | cBOGOHO pacnpocTpansiemMoe
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOe
Cucrtemsbl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
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KoncynerantlIntoc: cipaBodyno- OTEUECTBEHHOE JMLEH3UOHHOE

npaBoBas cUcTEMa

CpencTBa AHTHBHPYCHOM 3aIIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

IlakeThl MPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Cucrtembl ynpaJjeHusi ouéaunorpaduyeckoii uHdopmanueii:

Zotero | 3apy0OeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CIIYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe

7. MeToauyeckue U OlleHOYHbIE MAaTePHAJIbI
MeToanyeckue yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nporecce u3yuenus nucuuruinabl (Moayis) «MammnaHoe ooyuenue (Machine Learning)»
B paMKax TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH UCIIONIB3YIOTCS TAKHE BUABI YI€OHOW pabOTHI, KaK
JICKIIUU, CEMUHApPbI, JOMAITHUE 3a/IaHus, KOJUIOKBUYMBI, TPOEKT, a TaKXKe Pa3IMYHBIC BHIBI
CaMOCTOSITENILHOW paboThl O0yYaroIMXCsl 10 3aJaHUI0 TPEToaBaTelis, HANpaBJICHHBIC Ha
pa3BUTHE  HABBIKOB  NPO(MECCHOHANBLHOW  JIGKCHKH,  3aKpCIUICHUE  MPAKTHYCCKHUX
PO ECCUOHATIBHBIX KOMITIETEHITHIA, TTOOIPEHNUE HHUIHATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCJIEIOBATEIBHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaa, Kak IpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BBIBOJBI M OOOOIICHUS JIEKIMH; BBIACIATH Ba)KHbIE MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecinu
pa3o0parbcsi B Marepuaie He yHaercs, cieAyeT cGOpMYIHpOBaTh BOIPOC W 3aIaTh €ro
IPENo/IaBaTes0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOUM esATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEEHUU IO/
PYKOBOACTBOM TMpemojaBaTesis, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxe MOJE3HO MOATOTOBUTH BOIMPOCHI U UJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKaMU BBINOJTHEHUS. PekoMeHyeTcst pa30ouBaTh 3aJaHus Ha 3Tambl, YTOOBI
n30exarb MEeperpy3kd M JIydllle YCBOUTh MaTepual, HCIOJIb30BaTh PA3JIMYHbIE HCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 6osee Iiy00Koro MOHUMAaHUS TEMBI.

Konnoxkeuym — ycTHBIE OTBETHI Ha BOITPOCHI, CITMCOK KOTOPHIX M3BECTEH CTY/ICHTY 3apaHee.

B mporecce moAroToBKM K KOJUIOKBHYMY HEOOXOIMMO IPOAHATU3UPOBATH Yy4eOHbIE
MaTepHaybl, 03HAKOMHUBIIUCH C JICKIIUSAMH, YYCOHUKAMH U JIOTIOJHUTEIHLHBIMH HWCTOYHHKAMU,
aKIEHTUPYs BHUMaHHE Ha KIIOYEBBIX TeMax. PexoMeHayeTcs co3[1aTh CTPYKTYpUPOBAHHBIE
KOHCIIEKTHI, BBIJICIISII OCHOBHBIC UJIEU, TEPMHUHBI U (DOPMYJIBI.
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Ilpoekm — wuccaenoBarenbckas paboTa MO IUCHUIUIMHE (MOIYJI0) W TpE3eHTAIus
pe3yIbTaTOB.

JUJ1s1 yCIenIHOM MOATOTOBKH K MIPOSKTY PEKOMEHIYETCs: YETKO ONPEIEIIUTh IENU U 3a1a49H
MIPOEKTAa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT HA 3Tallbl C YKa3aHUEM CPOKOB BBITTOJIHEHUS
Ka)JIOTO U3 HUX; UCIIOJIb30BaTh pa3HOOOpa3HbIe HCTOUHUKU MH(OPMAIMM U HHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH TO
HE00X0aUMO.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTJCIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosTeNNbHON paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH NP MUHUMAJILHOM y4aCTHUU MperoaBaTelis. 3aauu CTyICHTa BKIFOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucremMa OleHMBAaHUSA Pe3y/IbTATOB 00y4YeHHS 10 JUCHUILIMHE (MOAYJII0)

Kputepun nmosy4yeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHUHIl 1O
aucuumianae (Moay/a0) «Mamunnoe ooyuyenue (Machine Learning)».

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCs MO JUCHUIUIHHE (MOIYIIIO)
OCYILIECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS yCIIEBAEMOCTH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHa, TIPY 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITUH, C(HOPMHUPOBAHHBIX 10 JUCIUILINHE.

Jnsi olleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUYHOM aTTecTalluu
UCIIONB3YETCs JlecATUOAIIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAWLMOHHON
NATHOAIITFHOM IIKAIOH CIIeTyIOIUM 00pa3oM, eclIi HHOE He YKa3aHO B CHiLTadyce AUCIUTUIAHBI:

JecaTudannbuas IlaTubannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OlleHKa OllEHKAa JUCUHMILIMHE (MOXYJIIO)
10 OTtnnyHO CTyIeHT TMOJIHOCTBIO BIAJEeT 3HAHMAMH, H3JIO0KEHHBIMH B
9 OTJIMYHO paboueil mporpamme, W TIYOOKO OCMBICISAET JUCIHUILINHY
) OTINYHO (Momynb). OH CaMOCTOSTENHHO U JIOTHYECKH TIOCIIEI0BATEIHLHO
OTBEYAEeT Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha Hauboee
BaKHOM. Ymeer aHaJM3UPOBATH, CpaBHUBATH,
KIaccuUIMPOBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACISS

KJIIOUEBBIE ~ MOMEHTBI M YCTaHaBJWBasg  NPUYHHHO-
cle/IcTBEHHBIE CBsA3U. YeTko (GopMyNIUupyeT OTBETHI, YBEPEHHO
WHTEPIPETUPYET  pE3yJbTaTbl  AHAIM30B M JPYTHX
WCCJIEIOBAHNMN, a TaK)Ke peIlaeT CIOoXHbIE 3a1add. CTyAeHT
XOpOUIO 3HAKOM C METOJIaMH HCCIIEIOBaHMsI, HEOOXOIMMBIMU
JUISL  TIPaKTUYECKOM JAESITEIbHOCTH, W YMEET CBSI3bIBATh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOIYJIsA) €
MPAKTUYECKUMU 3a4a4aMHu.

7 Xoporro CryneHT oOnajaeT 3HaHWAMHU MpeIMeTa MOYTH B IOJHOM
6 Xopomio o0beMe paboueii MporpaMMbl B CAMOCTOSITENBHO, JTOTHIECKH
MOCJICI0BATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HarOoliee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3MpOBaTh, CPaBHUBAThH, KJIACCU(HUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATHU3UPOBATH
W3YYCHHBI MaTepuall, BBIJCISAS €ro KIIOUYEBBbIC aCIEeKTHl U
yCTaHaBIIUBAas MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyaUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHAIM30B W JAPYTUX HCCIEIOBAHHUN, a TaKXKe
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HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
JUCIUIINHE (MOIYJII0)

pelIaeT CIOXKHBIE CUTYAIlMOHHBIE 3amadn. CTyIOeHT XOpoIo
3HAaKOM C METOJaMM HCCJIEIOBaHMs, HEOOXOIUMBIMHM IS
MPaKTUYECKONH  NEATENbHOCTH, U  yMEEeT  CBS3bIBaTh
TEOPETHUECKHE AacCIMeKTBl TMpeaMeTa ¢ IPaKTHICCKUMHU
3aJa4aMu.

VY 10BIIETBOPUTEILHO

VY 10BIIETBOPUTEILHO

CrynmeHT obOmagaer 0a30BBIMH 3HAHWSMH MO0 JUCIUILTHHE
(MOIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPU CAMOCTOSTEIIBHBIX
OTBETax M HCIIOJIb3YeT HETOYHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAaeT OIMHOKH, KACAIOIINECS CyTH BOIIPOCOB.
CTyneHT CrocOOCH peliaTh TOJBKO CaMbIe MPOCTHIC 3a7auu U
BJIQJICCT  JIMIIb  MUHUMAJIBHBIM  HaOOpOM  METO/OB
HCCIIEIOBAHUSL.

He cman

N

He cman

He cman

CryneHT He oBIajien 00s3aTeTbHBIM MUHUMYMOM 3HaHUH TI0
MpeIMeTy U HE MOXKET OTBETHTh Ha BOIPOCHI, NAXKE eCid
MpenoiaBaTenb  3aJaeT  JIOMOJHUTEIBHBIC  HABOJISIIUC
BOIIPOCHI.

Hucnumumna (moxyns) «MamunHoe oOydenne (Machine Learning)» oneHuUBaeTcCs
CIICIYIOLIM 00pa3oM:

AKTHBHOCTb Bec |KoauvecTBO Onucanue

Homamaue 3amanus | 30% 10 HaGop 3ama4 nmo TemMaM Helenu

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

[Tpoekt 20% 1 Hccnenoparenbckas paboTa 10 AUCHUILUIUHE (MOIYIIIO) U
MPE3CHTAIUS Pe3yIbTaTOB

OK3aMeH 20% 1 [Tucemennas paboTa Haj 3aJaHUEM, HATIPABJICHHBIM Ha
MPOBEPKY MOJYUCHHBIX 3HAHUH U HABBIKOB MO JUCIUITIIHHE
(Momyr0)

®opmyJia pacyéra HMTOrOBOM OLEHKHM IO JMCHMIUIMHE (MoayJw) «MamMHHOe
odyuenune (Machine Learning)»: «0,3 x cpeanee 3a pomamnue 3aaanus + 0,3 X cpennee 3a
KOJTOKBHYMBI + 0,2 X poekT + 0,2 X sx3amen».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIHHE (MOAYJII0)

IIpumepHbIe TOMaLIHUE 32IAHUS

JlomammHee 3aganue 1

Bribepure garacer i 3a1aun perpeccuy MU KIacCU(PHUKAIMH, BBIMOJIHUTE pa3BeI0UHbIH
aHAJIM3 JAaHHBIX, pa3feNuTe BHIOOPKY Ha OOy4alollyl0 M TECTOBYIO, OOyYHUTE HE MEHEE JIBYX
mojeneit (ogHy Mmerpuueckyro, Hampumep kNN), paccuurtaiiTe COOTBETCTBYIOIIME METPUKH
KayecTBa U (QYHKIMH MOTEPh, BHIIIOJIHUTE KPOCC-BAIMIALMIO, CPABHUTE PE3YJIbTAaThl MOJEeH 1
00ocHYy#Te BBIOOD JTy4Illel MOAETH ¢ TOYKHU 3PEHUS] KOHTPOJIS Ka4yecTBa U YCTOHUNBOCTH.

JlomamHee 3agaHue 2

Peanusylite NTMHENHYIO pPErpeccUIo I 3aladd MPOTHO3MPOBAHUS YUCIIOBOIO IIPU3HAKA,
OIIEHUTE KayecTBO Mojenu ¢ ucnoas3oBanueM MAE, MSE u R?, npoananusupyiite BiIusHUE
3aTeM pemuTe 3aJady OMHApHOM KilaccH(UKAalMU ¢  HCIOJIb30BaHUEM
JIOTUCTHYECKON perpeccun © SVM, cpaBHUTE HX MO METPUKAM KadyecTBa U BU3YAIU3HpYHUTE
TPAHULBI IPUHATUS PELICHUH.

peryJssipu3anu,
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JlomamHee 3aganue 3

OOyunte MOAEnb pPELIAIOLIETo AepeBa A 3a4aud KiIacCU(DUKAMM WIN PErpeccHH,
NpoaHANM3UpPYyHTe TIIyOMHY JAepeBa W BIMSHHE THIIEpIapaMeTpoB Ha IepeoOydeHHe, 3aTeM
peanu3yiTe Cyd4ailHbId Jiec U rpagueHTHBIH OyctuHr (Hampumep, XGBoost mimm LightGBM),
CPaBHHUTE MOJICTIH IO KaYECTBY M CKOPOCTH OOy4YeHHS, BBIIOJIHUTE TOAOOP TUIIEpIapaMeTPOB U
c/ieraiTe BBIBOJIBI O MPEUMYILECTBAX aHCaMOJIEH 110 CPAaBHEHUIO C OJJMHOYHBIM JICPEBOM.

JlomamHee 3aganue 4

Bribepure nartacer u BbImonHUTE Kiactepusanuio (Hanpumep, K-means mimu DBSCAN),
npuMeHuTe Metoj, cHkeHus pasmepHoctd (PCA wmu t-SNE) mis Busyanusamuu, peanusynTe
QITOPUTM OOHApY)KEHUS! aHOMAJIMMU, BBIMOJHUATE TEHEPAIMI0 W OTOOp MPHU3HAKOB, MPOBEPHTE
HaJIM4KMe YTEUYCK JaHHBIX, MOCTpoiTe uplift-Monenp njis ONeHKM MHKpeMEHTaIbHOro 3¢ dekra
(mpy HaMMYMK NOAXOASIIMX JaHHBIX), UHTEPHPETUPYITe pe3yapTaTsl ¢ nomouibio SHAP nmm
AQHAJIOTMYHOTO0 UHCTPYMEHTA U IIPOaHAIM3UPYHTE BO3MOXKHBIN CIIBUT JAHHBIX MEX]Ty 00 yuaromeit
¥ TECTOBOM BBIOOPKAMHU.

I[IpumepHbIe BONPOCHI K KOJLUIOKBUYMY

1. Yto Takoe KM3HEHHbIM LMKI INPOEKTa MalIMHHOrO oOyueHus? Ilepeuncnure OCHOBHBIE
JTanbl U KPATKO OXaPAKTEPUIYUTE KaXkKIbIN.

2. B uém pazHuna mexay (yHKIMOHAJIOM IMOTeph UM MeTpukoi kauectBa? IlpuBenute

IPUMEPHI JUIs 3a/1a4l PETPECCUM.

Kak ycrpoena norucrudeckas perpeccust? Kak unrepnperuponath €€ ko3hhuueHTs?

Uro Takoe nepeodyuenue? Kakue MeTo bl MO3BOJISIIOT C HUM OOPOTHCA?

5. B uém cyrp merona k Ommxkaiimmx coceneii? Kak BbIOOp METpUKH BIIMSET Ha KayeCTBO
mMozenu?

6. Kak ycrpoeHo pemaromiee nepeBo? Kakue KpuTepuu UCHONB3YIOTCS JUIsl pa30UEHUs B
3amadax kimaccuduxanun?

7. Yem ciy4allHBIA JleC OTIMYAeTcsd OT TIpafueHTHoro OyctuHra? B kakux ciyuasx
IPEOYTUTENbHEE KaXKABbIH U3 METOI0B?

8. Uro Takoe kpocc-Banuaanusa? 3aueM OHa Hy>KHA M KaKue BU]IbI BbI 3HaeTe?

9. Kak paboTaroT MeTOo/IbI MOHIKEHHS pa3MepHOCTH, Takue kak PCA? B kakux cirydasx ux
IIPUMEHEHNE ONpaBaHo?

10. Yro Taxoe uplift-monenupoBanue? B kakux Ou3Hec-3a1a4ax OHO MPUMEHSIETCS?

~ow

KpuTeplm OllCHMBAHUA KOJJIOKBUYMA:

1. TlonHOTa M TOYHOCTH OTBETa — KOPPEKTHOE PACKPBITUE CYTH BONPOCA, OTCYTCTBHE
(bakTHYeCKUX OMINOOK.
2. JIOrMYHOCTh U CTPYKTYpPUPOBAaHHOCTb — UETKas MOCIEeI0BATEIbHOCTh H3JIOKEHHUS,

HaJU4Ke PUMEPOB U MOSICHEHU M.

3. Hcnonb3oBaHHe TEPMUHOJIOTMHM — MPaBUIbHOE YHOTpeOIeHNne MOHATUI U ONpe/ieleHni
13 00J1aCTH MallIMHHOTO O0y4YeHMS.

4. CBs3p C MNPAaKTUKOM — CHOCOOHOCTh NPHUBECTH NPUMEPHl NMPUMEHEHHS METOA0B B
peanbHBIX 3a/1a4ax.

5. OTBeT Ha JOMOJHUTENbHBIE BONPOCH — YMEHHE KOPPEKTHO pearnpoBaTh HA yTOUHEHHS
Y pa3BEPTHIBATH OTBET.

IIpumepHoe 3a1aHMe M1 KPUTEPHH OLICHUBAHMS K NMPOEKTY

Onucanue npoekra:

[TpoekT HampaBJieH Ha pelleHNe MPAKTUYECKON 3a/1a4ll MAIlIMHHOTO 00y4YeHus (perpeccum,
KJaccu(puKanuyu WM armm@T-MOISTUPOBAHUS) C TPUMEHEHHEM HECKOJIBKUX KJIACCOB MOJIENIEH,
CpaBHEHHMEM UX KaueCcTBa U 00OCHOBAaHHEM BhIOOpA HAWIIYYIIETO PEIICHUS.
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CryneHT IOJKEH NMPOJEMOHCTPUPOBATh BIIAJCHUE OCHOBHBIMHM IOHATHSAMHM MAaIIMHHOTO
00y4YeHHsI, yMEHUE BBIOUPATh METPUKHU M (PYHKIIMOHAIBI IOTEPh, IPOBOJUTH KOHTPOJIb Ka4eCcTBa
MoJiend, paboTaTk C MPU3HAKaAMH U MHTEPIIPETUPOBATh PE3YJIbTAThI.

B npoekTe He0OX0aMMO peanu30BaTh U CPABHUTH HE MEHEe TPEX Pa3IMUHBIX TOJIXO0JI0B:

e JIMHEHHBIE MOJICIIH;

e JICPEBbS PEIICHUI U aHCAMOIIH;

e METPUUECKUE AJITOPUTMBI;

e MUHUMYM OJIUH METOJl 00y4deHus 6e3 yuautess (Ipu 000CHOBAaHUH IPHUMEHUMOCTH).

esn nmpoekTa:

1. 3akpeneHne NIOHUMAHUS KIFOUYEBbIX TEPMHUHOB M KOHIICTILIUH MAITHHHOTO 00yUeHHUSI.

2. OcBoeHME METOJIOB OLIEHKH KauecTBa MOJIejeil U BbIOOpa METPUK.

3. IlpakTuyeckoe MpUMEHEHHE JIMHEHHBIX MOJEJCH, IepeBbEB pEIICHUH, aHcaMOnel u
METPUUYECKUX aJITOPUTMOB.

4. Pa3BuTHE HAaBBIKOB Pa0OTHI C MPU3HAKAMH U MHTEPIPETALUN MOJIEIEH.

5. ®opmupoBaHUe HABBLIKOB BEIOOpPA M 000CHOBaHUS (DMHAIBHON MOJICIIH.

3agauu npoekra:

1. I[TocTanoBka 3agaun

e OnpenenuTsb TUN 337a4U U LIEJIEBYIO IEPEMEHHYIO.

o O00CHOBaTh BEIOOP METPUK KayeCTBa.

e Onucarb JaHHBIE U UX OCOOEHHOCTH.

2. AHAJIN3 U IOATOTOBKA JAHHBIX

e [IpoBecTH nccnenoBaTenbCKUi aHAIN3 JaHHbBIX.

» OOpaboTaTh NPOIYCKH, BEIOPOCH! M KATErOpHAIbHbIC IPU3HAKH.

o BBINIOJTHUTH TeHEpaNnIo W/UIK 0TOOP MPU3HAKOB.

e [Ipu HEOOXOAMMOCTH IPUMEHHUTH METObI IIOHMKEHHS pa3MEPHOCTH.

3. O0yueHue U cpaBHeHHE MojeJieil

PeanusoBath U CpaBHUTH:

o Jlunelinbie MoaenH (JTMHEHHAS UK JIOTUCTHYECKas perpeccus, SVM).

e JlepeBbs pemieHHid W aHcaMOiu (peraroiiee AepeBO, CIydailHbIN Jiec, IpaJHueHTHBIN
OyCTHHT).

e Metpuueckue anroputmsl (KNN).

e MUHMMYM OJIMH MeTOA 00y4eHUs Oe3 yuuTens (Kiactepu3anus, OOHapyKeHHUEe aHOMaIUH
u J1p.).

4. OueHka kauecTBa U BLIOOP Moje/IH

e Pa3fenuTh qaHHbIe HA 00YYAIOUIYIO U TECTOBYIO BBIOOPKH.

e Mcnionp30BaTh Kpocc-BaluAaLUIo.

« [Ipoananu3upoBats nepeodydeHue.

o CpaBHUTH MOJIENIN IO BHIOPAHHBIM METPUKAM.

o O0ocHOBaTh BBIOOP (PMHATIEHON MOJIEIH.

5. UaTepnperanus ¥ JHArHOCTUKA

e [Ipoanann3upoBaTh BaXKHOCTh PU3HAKOB.

e [IpoBecTn ananu3 omuoOoOK.

e J[aTh MHTEPIIPETALMIO MTOJYYEHHBIX PE3YJIBTATOB.

e O1IeHUTh YCTOMYMBOCTh MOJIETN U BOSMOXHBIN CIABUT JAHHBIX (IIPU HAIUYUH).

Kputepuu onieHuBaHus MpoeKTa:

OreHKa TPOEKTa OCYIIECTBIISAETCS 10 CIICTYIOIIAM KPUTSPHSIM:

e KOppeKkTHOCTh TIOCTAaHOBKM 33aJa4d M HCIOJb30BaHUE TEPMHUHOJIOTUH MAIIUHHOTO
00yJeHUsI.

e O60CHOBaHHOCTH BBIOOpA METPUK KaueCcTBa U (YHKIIMOHATIOB MOTEPb.

e [lonHOTA W TITyOMHA aHAaHM3a TaHHBIX.
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» KadectBo nipe1o6paboTKu 1 pabOTHI C IPU3HAKAMH.

e Peanuzanus TpeOyeMBbIX KJIAaCCOB MOJIEICH.

o KoppekTHocTh npoueaypsl 00y4eHus U BaJuAallu.

o CpaBHUTEJIbHBINA aHATTU3 MOJCIICH.
e OG0CHOBaHHOCTH BHIOOPA UTOTOBOM MOJICIIH.

o AHanu3 nepeo0y4YeHus: U yCTOHUYMBOCTH MOJIEIH.

. HHTepHpeTaHI/Iﬂ PE3YIbTATOB U KAY€CTBO BEIBOJOB.

33[[3]-[1/[5[ IJIA l'[pOMB)KyTO‘lHOﬁ aTTeCTallui 110 JTMCHUIIJIMHE (MO}IyJIlO)

Ne i/ 3amanme OtBer Komnerennus
1. I'ne pexoMenyeTcs PUKCHPOBATH MLflow / Config VK-6

TUTIEPIIapaMeTPHI TSI BOCTIPOW3BOANMOCTH? (hale

2. Kaxum o6pa3zom miuaHupyercst pa3BUTHE HABBIKOB B WNHuBuyanbHbIi YK-6
WHXCHEPUHN MAITMHHOTO O0YYeHUS? TJTaH Pa3BUTHS

3. Kakue aTH4ecKre acleKThl yUUTHIBAIOTCS IPU Fairness / Bias check YK-6
ABTOMATHU3allUU PEIICHUA?

4, Kaxkoii mo1xo/1 Io3BOJISIET MOIEIH aIalITHPOBATHCS Online Learning VK-6
K HOBBIM JaHHBIM?

5. Kak zammmceiBaercs hopmyna cpemaekBaapatuaaod | MSE = (1/n) * Z(y i1 OIIK-1
o6k (MSE)? -y )2

6. Uro orobpaxkaeT kpuBas ROC B OuHapHO TPR ot FPR OIlK-1
KJIaCCU(UKAIIH?

7. Kak BBITIAIUT MaTeMaTHYeCKOe BhIpaKeHNE o(x)=1/(1+e"-x) OIlK-1
CUTMOHUIBI?

8. Kaxoii mpuHIIMT BicTIONB3yeTCs B MeTo e k- Paccrosanue no OIIK-1
OJKalIIMX cocenein? 00BEKTOB

9. Kakoii ”HCTpyMEeHT BepCHOHUPYET HaOOPbI DvC [K-1
AaHHBIX?

10. Kakum crmoco6oM KoaupyITCs HOMUHAIbHbIE One-Hot Encoding IK-1
MIpU3HAKU?

11. Kakas ¢pynknus sklearn 3amyckaer mnporece model.fit() IK-1
o0y4eHus?

12. Kak coxpansiercss 00bEKT MOJIEIH Ha JUCK? pickle / joblib.dump [1K-1
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13. Kak dhopmyna L1-perynspuzanuu u3MeHser L+=A*% W_i
(hyHKIHIO TIOTEPH?

14. Uro xapakTepu3yeT KO3QPHUINEHT AeTepMUHALINT Honro 00bsicHEHHON [1K-3
RN2? JUCIIEPCUH

15. KakuM anropuTMOM BEISBIIIOTCS BEIOPOCHI B Isolation Forest I1K-3
pacrpeneneHuun?

16. Kakoii MeTo; 0oTOMpaeT MpU3HAKY 10 BaKHOCTH? Feature Importance IK-3

17. Kak orcnexuBaercs cMelieHne pacpeesieHus PSI / KS-tect [1K-6
JAaHHBIX B MIPOJIaKIICHE?

18. Kakoii cepBuc o6opaunBaer Mojienib B REST API? FastAPI / Flask [1K-6

19. Kak peanmsyercst mocTenieHHBIN rollout momenn Ha Canary Deployment I1K-6
T10JIb30BaTeNen?

20. Kaxkoit MeTo1 00BSCHSCT JTIOKATbHOE TIpeacKa3aHne LIME / SHAP I1K-6

monaenn?
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