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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

PaGouas nmporpamma aucuumiuHel (Moaynsi) «MammaHOe o0y4yenue (Machine Learning)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMIIBIOTEPHBIE HAayKH, Npopuib MeTonsl UCCIEIOBaHWA B MAIIMHHOM OOyYeHHH,
YTBEP)KJICHHBIA TpPUKa30oM MUHUCTEPCTBA HAyKW U BbBICHIETO oOpa3oBaHus Poccuiickoii
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzyuenune nqucrumuael (Moayis) «MammaHOe o0yuenue (Machine Learning)» mo3BossieT
chopMUpOBaTh CHUCTEMHOE I[OHMMAaHUE METOJOB aHalu3a JAaHHBIX U  pa3paboTKu
MHTEJUICKTYaJIbHBIX MOJETICH, TPUMEHAEMBIX JIJIS PELICHHUs IPUKIIAIHBIX U OM3HEC-33/1a4, a TAKXKe
HAYYUTHCS MPUMEHSATH COBPEMECHHBIC AITOPUTMBI M MHCTPYMEHTBHI MAIIMHHOTO OOyYEHUS s
MOBBIIICHHS KA4eCTBA MIPUHUMAEMBIX PEIICHUN W CO3JaHMs KOHKYPEHTOCIIOCOOHBIX MU(PPOBBIX
MPOJIYKTOB.

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

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl no HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduin
Mertobl HcceJOBaHU B MAIlIMHHOM OOYYEHUHW M BXOJIUT B BapUATHBHYIO YacTh bioka 1 kak
JUCIUTUIMHA 110 BBIOOPY.

Jucuummza (MOIysb) JOCTYITHA K M3YYEHHUIO Ha 2 Kypce B 3 CEMECTpe.

Heab wu3yyeHHs] AUCHMILIMHBI (MoAayJsi): (opMupOBaHHE CHUCTEMHOTO HOHHUMAaHMS
METOZIO0JIOTHHU HayKH O JaHHbIX (Data Science) u mpakTHYecKuX HaBBIKOB Pa3pabdOTKH, BATUIALIUH
U MHTEPIIPETALUKN MOJIeIel MalIMHHOTO O0Y4€eHUs /AJIs pellieHus] IPUKIAJHbIX U Ou3Hec-3a/1a4.

3agayu n3yyeHus: JMCUUIIHHBI (MOAYJIfA):

— OCBOUTH 3Tallbl KU3HEHHOTO IMKJIA MPOEKTa MAIIMHHOTO OOy4YeHMs W MPHUHLIHUIIBI
pabOThl KIHOYEBBIX AJTOPUTMOB MAIIMHHOTO OOYyYeHMs A 3a/ad perpeccHi,
KIaccuuKaluy, Knacrepusaiuu u uplift-mogenmupoBanus;

— HAyUYUThCS MPOBOAMTH Pa3BEI0UHbIN aHAIN3 IaHHBIX, BHIIOJIHSITH FEHEPALUIO U 0TOOp
IIPU3HAKOB, NPEIOTBPAILATh YTEUKH JAHHBIX U TOTOBUTH JIaHHBIE K MOAEIUPOBAHMIO;

— cdopmupoBaTh yMeHHe 0Oy4aTh, HacTpauBaTh M BIWAUPOBaTH MOJEIH C
UCTIONIb30BaHUEM KpOCC-BaJIMIAIMM, MalIIaifHOB, (YHKIUH HOTEpr M METPHUK
Ka4yecTBa,

— OCBOMTh METO/bl OOprOBI C mepeoOydyeHueM, perysspu3allid U UHTEpIpeTaluu
mozenel ¢ ucnonszoBanueM SHAP, LIME u npyrux WHCTpyMEHTOB OOBSICHUMOIO
ny;

— Ppa3BUTb HABBIKM IIOCTPOEHHUS BOCIPOMU3BOJUMBIX PEUICHHH C IPUMEHEHHEM
COBpeMeHHbIX  Ombmmorek Python u  umHTepmperauuu  pe3yiabTaToB B
OU3HEC-KOHTEKCTE.

B pe3ysbTare 0cBOeHUsI AUCHUILIMHBI (MOLYJI51) 00Y4YAIOLINIACS JOJIKEeH:

3Hamp:

— OCHOBBI MeTojoJiornu Hayku o naHHbix (Data Science), mammHHOTO 00yuYeHWMS,
BKJIIOUAsl ATAIbl )KU3HEHHOT'O IIUKJIA IPOEKTOB;

— MPUHLUUIOBl paboThl KIIOYEBBIX aJTOPUTMOB: JIMHEHHBIE Monenu, wmeron k
ommxkaitmux coceneii (k-nearest neighbors, kNN), nepeBbsi perienuii, ancamoOiu,

ONEeKTPOHHBIA JOKYMEHT



BKTIOYas ciydaiHeiil iec (Random Forest) u 6yctunr (boosting), kiactepu3anus u
CHI)KCHHE Pa3MEPHOCTH;

METPUKH KadecTBa, QYHKIUU TMOTEPh U METOJbI BAUAAIMH MOJENEH s 3amad
perpeccun, kiaccudukanuu u uplift-monenupopanus,

KOHIENIINM CMEIIEeHUsT U pa3dpoca, MepeoOydeHHs, PEeryispu3alid, a TaKKe
noaxoAbl K uHTeprnperanuu mojaeneir (SHAP, LIME);

TUIBI TPU3HAKOB U METOJbl PAa0OTHI ¢ HUMH, BKIIOYash TEHEpaluio, oTOop H
MPEeOTBpALICHHE YTeUeK JaHHBIX.

ymembw:

MIPOBOJIUTh pa3BenouHbld aHanu3 ngaHHbIX (EDA), dopmymupoBaTe rumoressl u
TOTOBUTb JTAHHBIC /11 MOJICIUPOBAHUS;

o0y4yaTh, HacTpauMBaThb M OIICHMBAaTh MOJICIM MAIIMHHOTO OOYy4YeHHUs C
WCIIOJIb30BAHUEM KPOCC-BAIMIALNY, TAUIUIAHOB U METPHUK;

peaM30BbIBATh 3aJa4M KJIACTEpU3ALMM, JACTEKIMUM aHOMAIUMA W CHHXKECHUSA
Pa3MEpHOCTH, UHTEPIPETUPYSI PE3YIIbTATHI;

CTPOUTH W BamuaupoBarh uplift-momenu, a Takke T€HEPUPOBATH MPU3HAKH IS
CJIOKHBIX JIAHHBIX (BPEMEHHBIX, FeorpapuecKux, PUHAHCOBBIX U IPYIUX);
WHTEPIPETUPOBATH MOJICTU U BU3YAIUM3UPOBATH BIMSHUE MPU3HAKOB C MOMOIIBIO
SHAP, LIME u npyrux HuHCTpyMEHTOB.

énaoems:

uHCTpyMeHTamu Python s amanmmsa w momenupoBaHus: pandas, numpy, scikit-
learn;

OPOJABUHYTHIMH OubnInoTekamMu MamuHHOro o60yuenus: XGBoost, CatBoost,
lightgbm, a Taxoke SHAP, LIME ns untepnperanuu,

HABBIKAMH [TOCTPOCHHMSI BOCIIPOM3BOMMBIX HANIIafHOB U paOOTHI ¢ PA3HOTUITHBIMH
JIAHHBIMH;

METOJIaMHU TPeA0OpadOTKH, BaMMIALMKU M ONTUMHU3AIMUA MOJENEH B PEaTbHBIX
3a/1a4ax.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
Komnerenmuu, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCIHUILIMHBI (MOIYJsS) IpH
NPOBEICHUH YUEOHBIX 3aHATUH B (hOpMe KOHTAKTHON paboThl 00YyUYaIOIIMXCS C TeJarornaecKuMu

paboTHHKaMU YHUBEPCUTETA U B (POPME CAMOCTOSATENILHOM PabOThI 00YyJAIOIIUXCSL:

Komnerennus

Conep:xaHue KOMIETEHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHnb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

YK-6.

Crocob6eH onpenemsaTh 1
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIC METOIbI
CaMOOIIEHKH M aHajn3a CBOeH
JIEITENHHOCTH, a TAKKE
MIPUHIIATIBI YIPaBICHHS
BpPEMEHEM U IIeJICTIOIar aHUs

VK-6.2.

YMeeT cTaBUTh peanucTU4HbIE U
JOCTHKUMBIE LI€JIN, OIPEENATh
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKe
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOIIEHKH B CBOEH
npoeccnonambHON
JIeSTeIbHOCTH, BKITIOYast
ydJacTve B TPEHUHIax,
CEMHUHAapax U MPOEKTax,
HaIpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
1poheccuoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxoUTh,
(hopMyJIMpPOBaTh U pelIaTh
aKTyaJbHBIC U 3HAUUMEIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT COBPEMEHHBIE METO/IBI
IIPUKJIAAHON MAaTEMATUKH U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
MIpOrpaMMHBIE CPEJICTBA
AHAJIM3a JAHHBIX, IPUMEHSEMBIE
B IEKTPOHHON KOMMEPIIMH AJIS
pelieHns 3aga4d
NIEPCOHAIIM3ALINHN [TPEIIOKEHUM,
[IPOrHO3HPOBAHHUSA CIIpOca U
ONTUMU3ALUN
I10JIb30BATENBCKOTO
B3aUMOJENCTBHA

OIIK-1.2.

VYMeeT BBISBIATD U
(hopManm3oBath 3a7a9n 00JIACTH
npodeccuoHaabHON
JESATEIILHOCTH B BUJIC
MaTeMaTHYECKUX ITOCTAHOBOK,
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BBIOMPATh ¥ IPUMEHSThH
COOTBETCTBYIOIINE METOJbI 1
aJITOPUTMBI, HHTEPIIPETHPOBATH
MOJTyYCHHBIE Pe3yIbTaThl U
MPeCTaBIATh X B opme,
MIOHSTHOM CIIENUaIACTaM
Pa3IUYHOTO PO

OIIK-1.3.

HmeeT nmpakTUUECKUNA OIBIT
pelIeHus IpUKIaaHbBIX 3a7a4 B
cdepe mpodecCHOHATBHON
NeSITeNIbHOCTH, BKJIIOYast padoTy
C peasbHBIMH HabopamMu
JAHHBIX, TIOCTPOEHHUE U OIIEHKY
KadecTBa MOJEIeH MaIlTiHHOTO
00y4eHus, a TAK)Ke y4acTHe B
MPOECKTHOU U
UCCIIEI0BATEIbCKON
JACATCIIbHOCTU, HaHpaBJ’ICHHOﬁ
Ha TOBEIIIIeHHe 3()PEeKTHBHOCTH
IUQPOBBIX TIATPOPM

[K-1.

Crioco0eH ompeensTs ooImue
(hOpMBI 1 3aKOHOMEPHOCTH
METO/IOB UCCIIENOBAHUN B
MAaIIMHHOM O0Y4YeHUN

[K-1.1.

3HaeT OCHOBHBIE TEOPETHUCCKHE
KOHIICTIIIUH U TTPUHIIUTIBI,
OTHOCSIIIMECS K METOAAM
HCCIIeIOBAaHUI B MAllTMHHOM
00yUYeHUH, a TAKXKE KITIOUCBBIC
3aKOHOMEPHOCTH M MOJIEIH,
KOTOPBIC TOMOTAIOT B aHAJIN3E U
HUHTEPIPETAINH JaHHBIX

[K-1.2.

YMeeT npoBOIUTH
CHCTEeMaTHYECKUI aHaIN3
00J1acTH pa3pabOTKH, BISBIISAThH
1 hopMyITUPOBaATH 00IIIHE
3aKOHOMEPHOCTH U TCHJICHITUH,
a TaKKe MPUMEHSATh METOIbI
WCCIIEIOBAHMUS JUIS TIOJTyYESHUS
HOBBIX 3HAHUIl U TOHUMAaHHS

[K-1.3.

HNmeer npakTHUECKUIA OIBIT
paboTel B 001acTh
HCCJICIOBAaHUM B MAIlIMHHOM
o0OydJeHuH, BKIII0Yas y4acTue B
HAy4YHBIX NMPOCKTAX,
HUCCIEI0BAHUAX HIIN
MIPAKTHYECKUX 3aIaHUSX, T]Ie
OBLIY BBISBIIEHBI U OIIHMCAHBI
o6mue GpopMsl U
3aKOHOMEPHOCTH

IK-3.

CnocobeH permaTh 3a1a9u
npohecCHOHANBHON
JIeSITeNIbHOCTH, (POPMYITHPOBATH

MK-3.1.

3HaeT OCHOBHBIC TPUHIIUIIBI 1
METOJIbI PEeIICHUS 337124
npodeccuoHaabHON
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pe3ynbTaT, yBUIETh CIEACTBUS
MOJIYYEHHOT'O PE3YNIbTaTa

JESITENbHOCTH, a TAKXKE CIIOCOOBI
(dhopMynupoBaHHS U
IIPECTABIICHUS PE3yIbTaTOB,
BKJTIOYasl aHaJIU3 MMOCIICICTBUN H
UX 3HAYMMOCThH B KOHTEKCTE
IIPOCKTa

[K-3.2.

YMeeT NpUMEHsTh
MaTEMaTHYECKUE U
KOMIIBIOTEPHBIE METOIBI IS
pelIeHusT KOHKPETHBIX 3a]1ad,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
MOCNEICTBUS IS NaJbHEUIITNX
JIEUCTBUI U PEUIEHUN

[IK-3.3.

Hmeet npakTUYECKU OIBIT B
pemeHny npodeccuoHaIbHbBIX
3ajJla4, BKJIIOYas y4acTue B
MIPOEKTAaX, I'71¢ ObLIM MOIYIEHBI
pe3yJsibTaThl U
[IPOaHAIU3UPOBAHBI UX
CJIEICTBHSI, YTO CIIOCOOCTBOBAJIO
IIPUHATHULIO O6OCHOB3HHI)IX
peuieHuit

[1K-6.

Crioco6eH pa3pabaTsiBaTh
nporpaMMHOe oOecTieueHne s
peUICHU MMPUKIIAAHBIX 3a1a4 B
chepe MalIMHHOTO O0Y4YCHUS

[1K-6.1.

3HaeT OCHOBHBIC SA3BIKU
MPOrPaMMHUPOBAHHS, METOIBI
pa3paboTKH MPOrpaMMHOTO
obecreueHus, a TaKxKe
MPUHIUIEI TPOSKTUPOBAHUS U
apXUTEKTYpPBI IPOrPAMMHBIX
CUCTEM, IPUMEHSEMBIX B cepe
MAaIIMHHOTO O0YYCHHSI

[1K-6.2.

YMeeT aHaau3upoBaTh
MPUKJIATHBIC 33a4H,
pa3pabaThiBaTh JITOPUTMBI H
peaIu30BbIBAaTh UX B BUAE
IIPOrPpaMMHOTO 0OecTieUeHus,
HCITIOJIB3YSI COBPEMEHHEIE
WHCTPYMEHTHI U TEXHOJIOTHH, 2
TaK)Ke MPOBOJIUTH TECTUPOBAHUE
Y OTJIQJIKY CO3JaHHBIX pELIEHUN

[K-6.3.

HNMeeT NpakTHYECKUNA OIBIT
pa3pabOTKH MPOrpaMMHOTO
o0ecriedeHus B paMKax
PCATBHBIX IMTPOCKTOB, BKIIFOYAaA
ydacTue B KOMaHJax, rae ObuTi
YCIIEIIHO PeaIn30BaHbI
PEICHUA 11 KOHKPETHBIX
MPUKIIATHBIX 3371249 B cepe
npodeccuoHanbHON
JIeSITEIbHOCTH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, aKageMHYECKHE YACHI
n/n HanmeHoBaHHe AynuropHast paGorta TKY
pasaeiia IuCHUILTUHBI Jlekumu CeMuHapbl Konp CamocTto (rexymumii KoHTpOH
(Mony.Jis) (ITpakTHyec ollh ATeJbHA yenesaemocH)
KHe s1 padoTa
3aHATHA)
1 | OcHOBHBIE TEPMHHBI 12 6 24 JloMariHue 3a1aHust
MAIIIHHHOTO 00yUeHHS U
CMEXHBIX 00JIacTeH.
OrneHka kauecTBa
MOJIETIEN.
2 | Jlunetineie Mogenu 8 4 18 Jlomarraue 3a1anus
Konnoxsuym
3 | HepeBbs pelieHuii u 20 10 2 24 Homarinue 3ananus
MOJIE/IH, OCHOBAaHHBIC HA KonnokBuym
HUX
4 | OOyuenwue 06e3 yuurens 20 10 4 24 Jomaraue 3amaHus
1 paboTa ¢ mpu3HaKaMu [poekT
IK3amen 4
Hmoczo: 60 30 10 90
O6vem oucyuniumnst 190
(moodyns) (6 ak. u.)
Ob6vem oucyuniunsvt (Mooyin) 5
(6 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Ne HaumenoBaHue pazaesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
n/n JUCUMILIMHBI (MOTYJIST)
1 OCHOBHBIE TEPMHUHBI MAIMHHOTO | JKHU3HEHHBII UKIT POEKTa MaMHHOTO 00yueHus (ML

00y4YeHUs M CMEXHBIX 00J1acTeH.
OreHka KauecTBa MOAEIIEN.

Lifecycle). MeTpuky u pyHKIIMOHAIBI TOTEPH B 3a/1a4e
perpeccum.

MeTpuky 1 QYHKIIHOHAIBI TIOTEPh B 33j1aue KJIaCCH(UKAIHH.
Kontposb kagecTBa 1 BEIOOp MOJesIN

Merpuueckue aropuTMsl

2 JIluneitHbpie Mosenu JIuneiinas perpeccus
Jloructuueckas perpeccusi, MeToz onopHsIx BeKTopos (SVM)
3 JepeBbs penieHuii 1 MOJIENH, Pematoiue nepeBbs

OCHOBAHHBIC HA HUX

CnoXKHOCT aITOPUMTOB. AHCaMOJIN aITOPUTMOB
Crnyuaiinble sieca

I'paguenTHbIil OyCTHHT

At T-MoaeIMpoOBaHNe

4 OO0yuenue 6e3 yunrens u pabora ¢
MpU3HAKAMHE

Kracrepuzanus 1 MeTO/IbI TIOHMKEHUS] pa3MEPHOCTH
O6HapyxeHue aHOMaTui
['enepanust 1 0TOOP MPU3HAKOB
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WHTepriperaniys Mojielel U THarHoCTHKA CIBUIa JaHHBIX
[MonBenenue uroros Kypca. HacTbie BOPOCKH! Ha
cobecenoBanusx mo ML
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacnojaraeT IOJHBIM  HAa0OpPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrpaMMHOTO OOECIEYeHHs, BKJIIOYas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYeHHWE BCEro IMepHoAa OOydeHHUs IOJy4aeT HHIWBUAYaTIbHBIN
HEOTPAHMYEHHBIM  JOCTYH K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME ¥ 3JICKTPOHHOM
MH()OPMAIIMOHHO-00Pa30BaTENIFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTb JIOCTYIIA K pecypcaM 3 JII000H TOYKH, TAe eCTh NOAKIYeHHe K cetu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(peCcCHOHATBHBIM 0azaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. bpunk, X. MammaHOE 00ydeHUE : MpakTUIecKoe pykoBoacTBo / X. bpuHk, J[. Puuapc,
M. ®eBepond. - Caunkr-lIlerepOypr : Ilurep, 2018. - 336 c. - (Cepus «bubnuoreka
nporpammuctay). - ISBN  978-5-496-02989-6. - Tekcr : onexrponnsri. - URL:
https://znanium.com/catalog/product/1766396.

2. Jlakmmanan, B. Mamunnoe oOyuyenue. [larTepHbl mpoeKTUpOBaHUS : MPAKTUUYECKOE
noco6ue / B. Jlakumanan, C. PoOuncon, M. MynH. - Caukt-IletepOypr : BXB-IletepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : oanekrtponHemi. - URL:
https://znanium.ru/catalog/product/2140204.

/Jlonoanumenshasn numepamypa:

1. Koanwo, JI. Iloctpoenue cucrem MammHHOTO 00y4YeHust Ha si3bike Python : mpakTuyeckoe
pykoBojcTBo / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CimakuHa. - 3-¢ u31. - Mocksa : JIMK
[Mpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : snektponnbii. - URL:
https://znanium.ru/catalog/product/2102618.

2. I'puropreB, A. MammnaHaOe 00ydenue. [TopThonno peasbHBIX MPOEKTOB : MPAKTHIECKOE

pyxoBoacTBo / A. I'puropses. - Cankt-IlerepOypr : IIutep, 2023. - 496 c. - (Cepus «bubdbauorexa
nporpamMucta»). - |ISBN  978-5-4461-1978-3. - Tekcr : onektpoHsbii. - URL:
https://znanium.com/catalog/product/2123375.

6. MarepuaabHO-TeXHHYeCKOe obecrieyeHne

YHUBEpCUTET pacrojaraer MaTepualibHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJIOB JIMCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
HCCIIEI0BATENCKOM paboT 00yUaromnuXCsl, MPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOy4YEeHHS, CIyXallMMU AJisl MpPEeACTaBlIeHUusl ydeOHOMI
uH(popMaluu 60JbIION ayIUTOPUH.
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N3yuenne aucumuInHbl (MOIyIs ) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CHEUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 000OPYIOBAHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3]I0POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKXHOCTBIO NOAKIIOUEHUS K ceTu «/HTepHeT» U
oOecriedeHHEeM  JIOCTyNa B JJICKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEIy
YHusepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
MH(OPMaLIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTH «/HTepHeT», 3JIeKTPOHHBIM pecypcaMm (B TOM
YHUClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanMeHoBaHue noprana (U31aHusl, Kypca, JOKyMeHTAa) Cceblika
1 | Karactpodsl, ctuxuiinsie Oe1CTBHS, aBapUH, SITHICMUH. http://www.disasters.chat.ru
ConHeuHas ¥ TeOMarHuTHAsl aKTUBHOCTb. /€KeTHEBHBII 0030p
2 | Karanor no 06e30macHOCTH KU3HEAESITEIbHOCTH http://www.eun.chat.ru
3 | Hayunast anexkrponnast ubnuoreka elibrary.ru 6ubiuorexa https://elibrary.ru/defaultx.asp
4 | baza nansbiX pis | T-ciennanucTos https://habr.com
5 | ba3a mannsix ScienceDirect https://www.sciencedirect.com
6 | OdunuanbHbli caliT MUHHCTEPCTBA HAYKH U BBICIIIETO https://minobrnauki.gov.ru/
obpazoBanus Poccuiickoit @enepanyn
7 | ®enepanbubiii mopTan «Poccuiickoe oopa3oBanue” https://www.edu.ru/
8 | Uudopmarronnas cucrema "EquHoe 0OKHO J0CTyma K http://window.edu.ru/
o0pazoBarebHBIM pecypcam”
9 | EnunHas xosuiekius uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB http://school-collection.edu.ru/
10 | denepanbHbIi EHTP HHPOPMAITMOHHO - 00Pa30BATEIBHBIX http://fcior.edu.ru/
pecypcoB

HepequL I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIPpU  OCYHICCTBJIICHUU
O6paBOBaTeJ'IBHOFO mnmponecca no JUCHUIIINHE (MO)I}/'J'IIO), B TOM YHUCJIC KOMIIJICKT JIJMIICH3MOHHOT'O
nporpaMMHOTO O6CCHC‘-ICHI/IH, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151
I/IH(l)OpMaI_II/IOHHBIe CHIPaBOYHBIC CUCTCMBI.

HaumenoBanmne 110 IIpousBoacTeo JInnen3snonnoe / cB000HO
pacnpocTpaHsieMoe

OnepanuoHHbie CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMLIEH3UOHHOE
Server)
BpaysepsbI:
Sunexc.bpaysep OTEYECTBEHHOE CcBOOOJTHO pacIpOCTpaHsIeMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

Od¢ucHbie NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) \ 3apy0exHoe JUIICH3UOHHOE
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TeXstudio 3apy0exHoe CBOOOJIHO PACIIPOCTPAHIEMOE

Adobe Acrobat Reader 3apyOexkHOE CBOOOHO pacIpOCTpaHsAEMOe
IIporpamMmmHoe odecnieuenne s MVIAHUPOBAHUSI U YUYeTAa BPeMEHH:

Toggle app ‘ 3apyOexxHOe ‘ CBOOOJIHO pacIIpoCTpaHsIeMoe
CucreMsbl ynpaBjieHHs] TPOEKTAMM:

Microsoft Imagine (Project) ‘ 3apyOexHOoe | JMIEH3UOHHOE

Cucrtembl ynpapjieHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) ‘ 3apyOexHOoe ‘ JMIEH3UOHHOE

Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for 3apyOeKHOE JIMIIEH3UOHHOE

HyperV

Cl'lpaBO‘lHO-l'lpaBOBbIe CHUCTEMBI:

Koncynsrantllintoc: cnpaBo4yHO- OTEUECTBEHHOE JIMIIEH3UOHHOE
MpaBoBasi CUCTEMA

CpencrBa aHTUBHPYCHOM 3aIMTHI:

Kaspersky Endpoint Security mis OTEYECTBEHHOE JIHLIEH3HOHHOE

6usneca CrangapTHbIi Russian

Edition

IlakeTbl IpOrpaMMHBIX CPeACTB U OMOJIHNOTEK:

AutoPsy 3apyOexKHOE CBOOOHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
Cucrembl ynpasieHus Oubanorpapudeckoii nngopmanueii:

Zotero ‘ 3apyOexHoe CBOOOIHO pacIpoCcTpaHsieMoe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOexHoe CBOOOIHO pacIpocTpaHsieMoe

7. MeToauyeckue U OLleHOYHbIE MAaTEePHAJIbI
MeToauyeckue yKazaHus s 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mporiecce u3ydeHust AUCHMIUIAHBI (MOAyI1s1) «Mamnmuaaoe ooyuerue (Machine Learning)»
B paMKax TEKYIIET0 KOHTPOJISI yCIIeBA@MOCTH UCIIOIB3YIOTCSl TaKHe BUABI Y4€OHOU paboThI, Kak
JIEKIIMU, CEMHUHApPbI, JOMAITHUE 3a/laHus, KOJJIOKBUYMBI, MPOEKT, a TaKXe pa3jINYHbIe BUIBI
CaMOCTOSITENIbHOW paboThl 00ydaromuXcst 10 3aJaHHI0 TIPETOoAaBaTeNs, HalpaBJICHHbIC Ha
pa3BUTHE  HABBIKOB  NPO(DECCHOHATBLHOW  JIGKCHKH,  3aKpeIUICHUE  MPaKTHYCCKHUX
po(heCCHOHATTBHBIX KOMIICTCHIIHIA, TTOOIIPEHUE HHUIIUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, TIOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOI0 XapaKkTepa.

B mpornecce neknuii pekoMeHayeTcss BECTH KOHCHEKT JIEKIHUi: KpaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MONBITATbCS HATH OTBETHl B PEKOMEHJ0BaHHOMN nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT COpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMHUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopma yueOHOH IeATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBEEHUU IO
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PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycrienmHoi noAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMMTBCS ¢ TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
o0cyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U MU JJISi OOCYXKICHHUS, YTO MOMOXKET
ri1y0xe NOHATh MaTepuaj U IPOAEMOHCTPUPOBATh 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMAM HEJIENH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMU BBIIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHus Ha 3Talbl, YTOObI
n30exarb INEperpy3ku M Jydllle YCBOUTb MaTepual, HCIO0JIb30BATh PA3JIMYHBIE HCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Konnoxeuym — ycTHBIE OTBETHI Ha BOIIPOCHI, CTUCOK KOTOPBIX U3BECTEH CTY/ICHTY 3apaHee.

B mnpomecce moOAroTOBKM K KOJJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH Y4eOHBIC
MaTepuayibl, 03HAKOMUBIIUCH C JICKIUAMH, YYCOHUKAMH U JIOTIOJHUTEILHBIMH HWCTOYHHKAMU,
aKIIEHTUPYS BHHMMAaHHE Ha KJIIOYEBBIX Temax. PekoMmeHayercs co3maTh CTPYKTYpHUPOBAHHBIE
KOHCIICKTBI, BBIJICTISII OCHOBHBIC U, TEPMHUHBI 1 POPMYIIBL.

Ilpoexm — wuccnenoBatenbckas pabdoTa O MUCHMIUIMHE (MOIYJII0) M TpPE3CHTAIUs
pe3yJIbTaTOB.

JIJ1s yCcienrHoOM OITOTOBKHU K MPOCKTY PEKOMEHIYETCS: YETKO ONPEISIIUTh IIeIU U 3a]a91
MIPOEKTAa; COCTABHUTH TUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
KQKIO0T0 U3 HUX; MCIIOJIb30BaTh Pa3HOOOPA3HBIC UCTOYHUKU HHPOPMAIIMH U UHCTPYMEHTHI JIJIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ITO
HEe00X0aUMO.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaNpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIBHBIX TEM M BOIPOCOB y4eOHOM JUCIUIUIMHBL (MOIYIIS).

B nporecce camoctosTensHON paboThl CTYASHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM YYacTHUHU MperojiaBaTess. 3a1aun CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE N3YYCHHE YUEOHBIX MaTepHaJIOB MIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIETOBATEIBCKUX
3aJJaHUI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[yJ'lIO)

Kpurtepuu nosiyuyeHusi ypoBHSl M1 OLlEHMBAHHUA c(POPMHPOBAHHOCTH KOMIIETEHIM 1O
aucouuinee (Moay/ao) «Mammunnoe o0ydyenue (Machine Learning)».

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYILECTBIISICTCS B BUJIE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH.

IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBIsIETCS B ¢dopme
9K3ameHa, TIpx STOM TIPOBOJIUTCS OIIEHKA KOMITETCHIINH, C(POPMUPOBAHHBIX IO TUCIIATUIHHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOqHOfI aTTeCTaluu
HCIIOJIB3YCTCA }IeCSITI/I6aJ'IJ'H)Ha${ IIKajla OLHCHHUBAHUA, KOTOpass COOTHOCHUTCA C TpaJIHHHOHHOﬁ
MATUOAUIBHOM IIKAI0M CJICAYIOIUM O6p8.30M, €CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUIIIIMHBI.
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

10 OtimyHOo CTy,E[CHT IOJITHOCTBIO BJIAACCT 3HAHUSAMH, H3JIOKCHHBIMHU B

9 OTJINYHO paboueil mporpamme, W TIYOOKO OCMBICISET AHUCIUILINHY
(Moaysb). OH CAaMOCTOSATENBHO U JIOTUYECKH ITOCIICIIOBATEIIHLHO

8 OmimyHO
OTBEYAEeT Ha BCE BOIPOCHI, aKIIEHTUPYSI BHUMaHHE Ha HanboJee

Ba)KHOM. Ymeer aHAIN3UPOBATH, CpaBHHUBATH,
KIaccupuIupoBaTb,  0000IIaTh,  KOHKPETH3UPOBaTh  H
CHCTEeMaTH3MPOBAaTh  W3y4YCHHBIM  Marepual,  BBIICISIA
KIIOYeBbIE ~ MOMEHTBI W YCTaHaBIMBas  NPUYUHHO-
cleqicTBEHHbIe CBsA3U. YeTko (GopMyIupyeT OTBETHI, YBEPEHHO
UHTEPIPETHPYET  pe3ydbTaThl  aHAJIM30B W JAPYIHX
WCCIICIOBAaHNH, a TaKKe pellaeT CloXkHble 3agadd. CTyaeHT
XOpOIIO 3HAKOM C METOJaMH HCCIIEJOBaHMS, HEOOXOJMMBIMHU
JUII  TPaKTHYECKOW JEeSTETbHOCTH, M YMEET CBS3bIBATh
TEOPETUYECKHE  aCMeKThl  JUCUUIUIMHBI  (MOAyIs) ¢
NPaKTHYECKUMH 3a/Ia9aMH.

7 Xoporro CryneHT oOmamaer 3HaHWAMH MpeIMEeTa MOYTH B IMOIHOM

Xopormo o0beme paboueil mporpaMMbl U CaMOCTOSITENIBHO, JIOTHYECKH
TIOCJIE/IOBATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BOIIPOCHI,
AKIICHTUPYS BHUMAaHWEC Ha HaI/I6OJICe 3HAYUMBIX MOMeHTax. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCU(PHUIMUPOBATD,
0000maTh, KOHKPETH3HpPOBaTh W  CHCTEMaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBIINBas MPUYUHHO-CIICICTBEHHbIE CBSI3H.
DOopMynUpyeT CBOM OTBETBI, YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl aHaJM30B M JIPYTHX HWCCICIOBaHUH, a TaKkKe
pelIaeT CIIOXKHbIE CHTyallMoHHbIe 3amaud. CTYIEHT XOpOIIo
3HAKOM C MCTOJaMH HCCJIICAOBAaHUA, HeO6XOI[I/IMBIMI/I JJIsA
NPaKTHYECKOW  JESATENbHOCTH, M yMEET  CBS3BIBAThH
TEOPETHYECKUE aCIEKThl TpeaMera ¢ IPaKTHIECKUMHU
3a/1a4aMH.

5 VY noenerBoputenbHo| CTyaeHT oOnamaeT 0a30BBIMU 3HAHUSMH 110 JIUCIUIUIMHE

4 V 10BIIeTBOpHTENBHO | (MOJYJIIO), HO HCTIBITHIBAET TPYJAHOCTH MIPU CAMOCTOATENBHBIX
OTBETax W HWCIOJb3YeT HETOYHble (OPMYIHPOBKUA. B xone
OTBETOB OH JIOMYCKAET OMHOKHU, KACAIOIINECS CYTH BOITPOCOB.
CryneHT croco0eH pemnaTh TOJbKO caMblie MPOCTHIC 3a7a9u U
BJIaaccT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B
HCCIIEIOBAHUS.

3 He cnan CryneHT He OBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0

He cllaH nmpeaAMETy MU HE MOXCET OTBCTUTH Ha BOIIPOCHI, JAXE CCIIN

Hec TTaH npenogaBaTciib 3a1ac€T JOIIOJTHUTCIIbHBIC HaBOIAIINC

BOTIPOCHI.

Hucnumnmua (Moayns) «MammunHoe o0ydenue (Machine Learning)» oueHuBaercs
CJIETYIOIIUM 00pa3oM:
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AKTHBHOCTH Bec |KoanuecTBoO Onucanue

Homarmnaue 3aganus | 30% 10 HaGop 3ama4 mo remMaM Hezenu

KomnokBuym 30% 3 VYcTHBIE OTBETHI HA BOIPOCHI, CIIUCOK KOTOPBIX M3BECTEH
CTYZACHTY 3apaHee

[IpoexT 20% 1 HUccnenoparenbckas paboTa 10 AUCHUIUIAHE (MOIYIIIO) U
MpEe3eHTAIUs Pe3yIbTaToB

DK3aMeH 20% 1 [Tucemennast paboTta HaJ 3adaHIEM, HalIpaBJICHHBIM Ha
MPOBEPKY MOJYYSHHBIX 3HAHUH U HABBIKOB IO AMCIUITIIHHE
(Momysr0)

®opmysia pacyéra HMTOroBOH OIEHKH @0 JUCHUIVIMHe (Moay/w0) «MamuHHOe
ooyuyenue (Machine Learning)»: «0,3 x cpennee 3a momamnue 3ananus + 0,3 X cpemgHee 3a
KoJTokBHYMBI + 0,2 X mipoekT + 0,2 X sx3amen».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIHUXCS 110 JMCHHUILINHE (MO1YJII0)
IIpumepHbIe JoMAIIHEE 3 aHUS
JlomammHee 3aganue 1

Bri6epute natacer a1 3a1a4u perpeccuy WK Kiaccu(UKaluy, BHITOJHUTE pa3Bel104HbII
aHaM3 JaHHBIX, pa3JeUTe BBHIOOPKY Ha OOYYaIOIIyI0 W TECTOBYIO, OOydyuTEe HE MEHEE OBYX
mojenell (ogHy Mmerpuueckyro, Hampumep KNN), paccuuTaiiTe COOTBETCTBYIOIIME METPUKH
Ka4yecTBa U (QYHKIUHU MOTEPh, BHIMOJIHUTE KPOCC-BATMAALNIO, CPABHUTE PE3yIbTAThl MOJENEH 1
000CHYITE BBIOOp JIyUIlIei MOJIEIH C TOYKU 3PEHUSI KOHTPOJIS KaYeCTBa U YCTOMYMBOCTH.

JlomaiHee 3aganue 2

PeanusyiiTe JIMHEWHYIO PErpeCcCUIO I 3aJayd IIPOTHO3UPOBAHUSA YMCIIOBOTO IPHU3HAKA,
OLICHUTE Ka4yecTBO Mojenu ¢ ucnoibzoBanueM MAE, MSE u R?, npoananusupyiite BIusHUE
peryiaspusaluy, 3aTeM peluTe 3aJady OWHapHOM KiIacCH(PMKALMM € HCIOJIb30BaHHEM
JIOTUCTHYECKON perpeccun U SVM, cpaBHUTE MX [0 METPUKAM KadyecTBa U BU3YaJIU3HpYyHUTE
TPAHULIBI IPUHATHS PELICHUM.

JlomamniHee 3aganue 3

OOyuuTe MOJENb PELIAIONIEro JepeBa Ul 3aJaud KiIacCHU(UKALMU WM PErpeccHH,
poaHaIu3upyiTe TIyOMHY JepeBa U BIMSHUE THMIIEpIapaMeTpoB Ha mepeoOyuyeHue, 3aTreM
peanu3yiTe ciydailHbI Jiec U rpagueHTHbI OyctuHr (Hampumep, XGBoost i LightGBM),
CpaBHUTE MOJIENIU 0 Ka4eCTBY U CKOPOCTU OOYYEHUs, BBIMOIHUTE NOA00p TUIeprnapaMeTpoB U
c/ienaiTe BBIBOJIBI O MPEUMYILECTBAX aHCaMOJIeH 110 CPaBHEHUIO € OJJMHOYHBIM JI€PEBOM.

JlomamHee 3aganue 4

BriGepute gataceT W BHIMOTHUTE Kiactepusaiuio (Hampumep, K-means i DBSCAN),
npuMeHute Metoll cHmxkeHus pasmepHoctd (PCA wnu t-SNE) mist Buszyanusanuu, peanusynre
ITOPUTM OOHAPY>KEHUS aHOMAJIMH, BBIIOJHUTE T'€HEpaIUi0 U OTOOp MPHU3HAKOB, MPOBEPHTE
HaJIMYMe yTeueK JAaHHBIX, mocTpoiTe uplift-Momens Ui OleHKM MHKpEeMEHTaJbHOro 3¢ddexra
(pY HAJIMYMU MOAXOJSIIUX JAaHHBIX), HHTEPIPETUPYHTE pe3yabTaThl ¢ nomoinsio SHAP wm
aQHAJIOTUYHOTO MHCTPYMEHTA U MTPOAHATTU3UPYITE BOZMOKHBIN CIIBUT TAHHBIX MEX1y 00yJaroei
U TECTOBOI BHIOOPKaMHU.
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IIpumepHbIe BONPOCHI K KOJLUIOKBUYMY

Uto Takoe >KM3HEHHBIN LUKIJ MPOEKTa MAIIMHHOTO o0yueHus? Ilepeuncnure OCHOBHBIC
JTalbl U KPATKO OXAPAKTEPUIYUTE KaXkKIbIN.

B uém pasHuna mexnay (yHKIHOHAIOM MOTeph M METpuKoi kauectBa? IlpuBenute
IIPUMEPBI JUIS 3a7]a4H PETPECCUH.

Kak yctpoena noructuueckas perpeccusi? Kak unrepnperuponats e€ K03(pPUIHEHTHI?
Yro Takoe nepeoOydenne? Kakue METOIbI MO3BOJIIOT C HUM OOPOTHCsS?

B uém cyth Metona k Ommxaiimux coceneii? Kak BpIOOp METpUKH BIMSET HAa KaueCTBO
Moenu?

Kak yctpoeHo pemaromiee nepeBo? Kakue KpUTepuy HCIONB3YIOTCSA IS Pa30MCHHS B
3agadax kinaccuduxanun?

UeM cny4aifHbI Jiec OTIMYaeTCsl OT TpagueHTHOro OycrtuHra? B Kakux ciydasx
MPEANOYTUTEIbHEE KaXKbI U3 METO10B?

Yro Takoe Kpocc-Banuaanusa? 3aueM OHa HY>KHA U KaKue BHJIbI Bbl 3HaeTe?

Kak paGortaroT MeToabl MOHIKEHUS pa3MepHocTH, Takue kak PCA? B kakux ciydasx ux
IIPUMEHEHUE ONpaBAaHo?

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

KpuTeplm OllCHMBAHUA KOJJIOKBHYMA:

1.

[TomHOTa W TOYHOCTH OTBETAa — KOPPEKTHOE PACKPBITHE CYTH BOIPOCA, OTCYTCTBHE
(haKTHYECKUX OITHOOK.

JIOTHYHOCT, U CTPYKTYpPUPOBAHHOCTh — YETKAas TMOCJIEI0BATEIILHOCTh H3JI0KECHHUS,
HAJIMYUe MPUMEPOB U MOSICHEHUH.

Hcnonp30BaHre TEPMUHOJIOTHH — MPABUIILHOE YIOTPEOICHUE MOHITHI U ONpeAeeHui
13 00J1aCTH MAalTUHHOTO O0YUEHUSI.

CBs3b C TPAKTHKOW — CHOCOOHOCTh TPUBECTH NPUMEPHl MPUMEHEHUS METOJIOB B
pEaBbHBIX 3a/1avax.

OTBeT Ha JIOTIOJTHUTEILHBIC BOIIPOCH — YMEHHUE KOPPEKTHO pearupoBaTh Ha YTOYHCHUS
U pa3BEPTHIBATH OTBET.

IIpumepHoe 3a1aHNe M KPUTEPHUH OLICHUBAHMS K IMPOEKTY
Onucanue npoexra:
[TpoexT HampaBiieH Ha pelleHne IPaKTUYEeCKOH 3a/1aul MallIMHHOTO 00y4YeHUs (perpeccuH,

I(J'IaCCI/I(l)I/IKaI_[I/II/I nin aHJ'II/I(I)T'MO,Z[eJ'II/IPOBaHI/IH) C MIPUMCHCHUEM HECKOJIBKHUX KJIACCOB MO,Z[CJICI\/'I,

CpPaBHEHHMEM UX KauecTBa U 00OCHOBAHHEM BbIOOpA HAWIIYUILETrO PELICHHUS.

CTYHCHT AOJDKCH TPOACMOHCTPUPOBATHL BJIIAACHUC OCHOBHBIMHU TMOHATHAMHW MAIIMHHOTO

00y4eHHsl, yMEHHE BBIOMPATh METPUKHU U (DYHKIIMOHAJIBI IOTEPb, IPOBOJUTH KOHTPOJIb KauecTBa

MojieH, paboTaTh ¢ MpU3HAKaMU U MHTEPIPETUPOBATH PE3YIIbTATHI.

B npoekTe He0OX0MMO peanu30BaTh U CPAaBHUTh HE MEHEe TPEX PazIMUHBIX MOJIXO0JI0B:
e JIMHEWHBIE MOJEIIN;

e JIEPEBbsI PELICHUI U aHCaMOIH;

e METPUYECKHUE AITOPUTMBIL;

e MUHUMYM OJIMH MeTOJ 00yueHus 6e3 yuurens (mpu 000CHOBaHWU PUMEHUMOCTH).
esn npoekTa:

1. 3akpernieHre MOHUMAaHMSI KJIFOUEBBIX TEPMUHOB U KOHIIETIIIUNA MAIIMHHOTO O0y4YEeHUsI.
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2. OcBoeHME METOIOB OLIEHKH KadecTBa MOJENeH U BbIOOpa METPHUK.

3. IlpakTuyeckoe MpUMEHEHHE JIMHEHHBIX MOJEJCH, epeBbeB peIIeHUi, aHcaMOlel u
METPUUYECKUX AJITOPUTMOB.

4. Pa3BuTHE HAaBBIKOB PA0OTHI C MPU3HAKAMH U MHTEPIPETALUN MOJEIEH.

5. ®opmMupoBaHe HaBBIKOB BbIOOpa 1 000CHOBaHUS (PUHAIBHOM MOJIEIIH.

3amauu npoekra:

1. ITocTanoBka 3agaun

e OnpenenuTs THUI 33Jja4U U LEIEBYIO IEPEMEHHYIO.

e O00CHOBaTh BHIOOP METPUK Ka4eCTBA.

e Onucath JaHHBIE U UX OCOOEHHOCTH.

2. AHA/IM3 U NOATOTOBKA TAHHBIX

e [IpoBecTu nccnenoBaTenbCKUil aHAIN3 JaHHBIX.

o OOpaboTaTh MPOITYCKH, BEIOPOCH! M KATETOPHATIbHBIC TPH3HAKH.

e BBINOJHUTH reHepanuio u/uim oToop MpU3HAKOB.

e [Ipu HEOOXOIUMOCTH IPUMEHHUTH METObI IIOHMKEHHS pa3MEPHOCTH.

3. O0y4eHune U CpaBHeHHE Mo eJIei

PeanuzoBaTh U CpaBHUTH:

o Jlunelinbie Moaenu (JTMHEHHAS UK JIOTUCTUYECKas perpeccus, SVM).

e JlepeBbsi pemieHuid W aHcamOnu (perraromiee JIepeBO, CIYYalHBIN JieC, TPaJHCHTHBIN
OyCTHHT).

e Metrpuueckue anroputmsl (KNN).

e MUHUMYM OZIMH MeTOA 00yueHus 6e3 yunTels (Kiactepu3anusi, oOHapyKeHe aHOMaJIUi
u ap.).

4. OueHka KayecTBa U BHIOOP MOJeJIU

e Pa3enuTh qaHHble HAa 0OYYAIONIYIO U TECTOBYIO BBIOOPKH.

e lcnionb30BaTh Kpocc-BaluJaltIo.

e [IpoananusupoBaTh nepeoOyueHue.

o CpaBHUTH MOJIENIN IO BHIOPAHHBIM METPUKAM.

e O60cHOBaTH BHIOOP (PUHAIBHOI MOJEIH.

5. UaTepnperanus ¥ JHArHOCTUKA

o [Ipoananu3upoBaTh BaXKHOCTh MTPU3HAKOB.

e [IpoBectu aHanu3 ommoOOK.

e JlaTh MHTEPIIPETALIUIO TOJIYYEHHBIX PE3YIbTATOB.

e OLIEHUTh YCTONYMBOCTb MOJIENIM M BOBMOKHBIN C/IBUT TAHHBIX (TIPU HAJTHYUH).

Kpurtepuu onennBanus:

OrneHka IpoeKTa OCYIIECTBISETCS M0 CIEAYIOIUM KPUTEPUSIM:

e KOppekTHOCTh TOCTAaHOBKM 3aJaud M HCIIOJIb30BAHUE TEPMHUHOJIOTUH MAIIMHHOTO
00yJeHwusI.

o OOOCHOBaHHOCTH BBIOOpA METPHUK KAauecTBa U (YHKIIMOHAJIOB MOTEPb.

o [TonHOTA M T1yOMHA aHaIM3a TaHHBIX.

» KauecTBO npe1o6paboTku 1 paboThI ¢ MPU3HAKAMHU.

o Peanu3anus TpeOyeMBIX KJIacCOB MOJIENIEH.

» KoppekTHocTh npoueaypsl 00y4eHUs U BaIuAallu.

o CpaBHHTENBHBIN aHATIN3 MOJICIICH.

e O60CHOBaHHOCTH BBIOOpA UTOTOBOM MOJIEIH.

o AHanu3 nepeoOyyeHust 1 YCTOWYUBOCTH MOJIETH.

ONEeKTPOHHBIA JOKYMEHT



e MHTepriperanus pe3yabTaToB U Ka4€CTBO BBHIBOJIOB.

3auam/m IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM 110 JTMCHUIIJIMHE (MO}IyHlO)

Ne i/ 3ananue Otser Komnerenuus
1. | Kakyio MeTpuKy peain3oBaTh B IPOTPAMMHOM RMSE xak I1K-3
CpeACTBE JUIsI OLIEHKU OLIMOKH PETPEcCHU B porpaMMHast
SOMHUIIAX IEeJICBOH MMepeMEHHOMI? METpPUKa OIIEHKH
MOJENN
2. Kak chopmynupoBath pe3ynbTaT OLEHKH MOJEIN MAE xaxk [1K-6
gepe3 cpemHee abCoIOTHOE OTKIIOHCHHE (hopmynupoBka
npeacKa3aHuii? pe3yibTaTa OlleHKH
KadyecTBa
3. Kakyto GpyHKIHIO TOTEph peain30BaTh B Jlorapudmuyeckast IK-3
MPOTPaMMHOM KOJI€ JUISl JIOTUCTUIECKOM (GyHKUUS TOTEPh
perpeccun? (log loss) xak
koMmmoHeHT 110
4, Kak mpencraButh pe3ynbrar knaccudukanuu uepe3 | Precision kak ¢popma [1K-3
JIOJTE0 BEPHO NMPEICKa3aHHBIX IOJIOKUTETbHBIX NPEICTABICHUS
00BEKTOB? pe3yabTaToB
KJIACCU(UKAITIH
5. Kakyro pexomenmarmo copMynupoBaTh s F1-mepa kak IK-3
Oananca MeX.ly TOJTHOTON U TOYHOCTBIO MOAETH? peKOMeHIanus Juist
BBIOOpA METPUKH
KadyecTBa
6. Kakoe mporpamMmmHoe cpeicTBO pa3paboTaTh st ROC-AUC kak OIlK-1
OLIEHKHM KayecTBa MOZEJIM HE3aBUCHMO OT IIOpOra UHCTPYMEHT
KJIacCU(pUKAIH? MPOrpaMMHOI
OLIEHKH MOJIENH
7. Kaxoii anroputm peanuzosats B [10 ans I'peOueBas I1K-6
perynsipusanuu Moaenu yepe3 L2-Hopmy BecoB? perpeccus (Ridge)
KaK aJITOPUTM
MPOrpaMMHOI
peanu3amnuu
8. Kak pa3pabotats anroputv SVM mjist paboThI ¢ Soft margin u OIIK-1
JMHEHHO Hepa3AeIMMbIMU TaHHBIMH? SIPOBBIN TPIOK KaK
METO/I pean3alum
aIropuT™Ma
9. A. Kaxoll kputepuil peain30BaTh B IPOrPaMMHOM IIpupoct OIIK-1
KOJIe JJIs pa30MEHUS y3JI0B PEIIAOIIero IepeBa’? uHGOPMAIUHU UITH
Gini impurity xak
ITOPUTM pa3OreHHs
10. A. Kak copmynrpoBaTh pe3yapTaT IPUMEHEHUS Barrunr kax OIlK-1
aHcaMOJIEBOI0 METO/1a Ha MOJIBBIOOPKaX C pe3ynbTaT
BO3BpalieHnem? IIPUMEHEHUS METO1A
aHcamOreit
11. A. Kaxoii anroputm pa3zpaboTath AJis I'panueHTHBII [K-1

MOCIIEZI0BATEIEHOTO O0YUYEHUs CIIa0bIX MOJIeIeH Ha
OIMUOKaX MPEIBITYIIIX?

OyCTHHT KaK
AITOPUTM
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MPOrpPaMMHOMN

peanuzanun
12. A. Kakoe mmporpaMmmMHOe CpeICTBO CO31aTh IS K-means kax IIK-1
KJIacTEepU3alliK JaHHBIX C YKa3aHUEM YHCIa WHCTPYMEHT
KJIacTepoB? MIPOrpaMMHOM
peanu3anuu
KJIacTepU3aLUH
13. | Kak npeacTaBUTh pe3ysbTaT HOHMKEHHS PCA xak ¢popma IK-1
Pa3sMEpHOCTH JAHHBIX YEPe3 aHAIN3 TTIaBHbIX IPEICTaBICHUS
KOMITOHEHT? pe3ynbTaTa
npeoOpa3oBaHus
JaHHBIX
14. | Kak chopmynupoBaTh peKOMEHIALHUIO IO BBIOOPY KNN/LOF xax IK-1
MeTOoAa OOHAPYKEHUSI AHOMAJIMK Yepe3 PaCCTOSHUE | PEKOMEHIAIMS ISt
10 cocenei? 3a1a9u
oOHapyXeHuUs
AHOMAaJIHI
15. | Kak peanu3oBath B KOZE IIPeoOpa3oBaHue One-hot [K-6
KaTeropualibHOTO MPHU3HAKa B BEKTOP C OAHOM KOJIMPOBaHHE KaK
eauHuLEen? METOJ MPOTrpaMMHOMI
npeo0paboTKu
JaHHBIX
16. | Kak mpoaHamm3upoBaTh pe3yibTaThl paboThI OrneHKa BaXKHOCTH YK-6
CIIy4aifHOTO Jieca 4epe3 BaXKHOCTh MPU3HAKOB? MPU3HAKOB KaKk
aHaJIN3 MTOCIEACTBHN
paboThI MOJIEIIH
17. | Kakyro pexoMeHAanuo chopMyIupoBaTh Mpu Data drift xax [1K-6
00HapyXEHUU U3MEHEHHS PacIpeaeICHUs pEeKOMEHAAIMS ISt
MPU3HAKOB BO BpeMEHU? MOHHUTOPUHTA
MOJIEIH B
MPOJAKIICHE
18. | Kakoii metos pa3pabotku [10 peanu3oBaThb ajst Feature engineering YK-6
reHepalu HOBBIX IPU3HAKOB HA OCHOBE KaK HHCTPYMEHT
CYILLECTBYIOLIUX ? MPOrpaMMHOI
pa3paboTku
19. Kaxkoe nporpaMMHOe CpecTBO CO3AaTh s Kpocc-Banunanus VK-6
00BEKTUBHOM OIEHKH MOJIENTU Yepe3 pa3OneHune Ha KaK HHCTPYMEHT
donapr? MPOTrpaMMHON
OLIEHKH MOJIENHN
20. | Kakyio pexomeHmaIuio chopMyIupOBaTh IS Uplift- VK-6

MIPOrHO3UPOBAHUS UHAUBHIYAIbHOTO 3¢ dexTa
BO3J€HCTBUS Ha KJIHeHTa?

MOJCIIUPOBAHUE KaK
pEKOMEHIauus st
3a/1a4 MapKETHHTA
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