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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuiuiiHbel (Moayisi) «MamuHHOE OO0ydeHue Ui MeHeIKepa
IPOJIYKTa» COCTaBJI€HA B COOTBETCTBUHU C (heJiepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpaTtypa no HampasieHuto 02.04.01 Martematuka u
KOMIIBIOTEPHBIE Haykd, mpopwib MamuHaHoe oO0y4eHHe B DIIEKTPOHHOW KOMMEPIUH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Wzyuenue mucuuruivibl (Moayns) «MammHHOe oOydeHue i MEHepKepa IpOAYyKTa»
MO3BOJIIET C(HOPMUPOBATH CUCTEMHOE MOHMMAaHHE OCHOB MAIIMHHOTO OOYYEHHS, KIIFOUEBBIX
QITOPUTMOB, METOJOB OLEHKM M >KU3HEHHOrOo IMKJa pemeHuid. JlucnumuimHa (Moayib)
HalIpaBJieHAa Ha Pa3BUTHE Y MEHEIKEPOB IPOJYKTa HABBIKOB B3aUMOJCHCTBUS C KOMaHAAMH,
nepeBoja Ou3Hec-33/1a4 B TEXHUYECKHE TPEOOBaHMSA, OLEHKM NPUMEHUMOCTH TOIXOJIOB H
MHTEPIIPETALIMU PE3YIbTATOB MOJENIEH. AKIIEHT C/I€JIaH Ha IPAKTUUYECKOM IPUMEHEHUH 3HAHUN B
MPOJYKTOBOI cpejie.

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

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B Y4€OHBII TUIaH MO POrpaMMe MOATrOTOBKU
maructparypsl 1o HampaieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIE HayKH, Mpodmib
MamunaHoe o0y4yeHHe B AJIEKTPOHHOW KOMMEpPLMU U BXOAWT B BapUaTHBHYIO 4dacTh bioka 1,
dopMHpyeMyI0 yIacTHHKaMH 00pa30BaTeNIbHBIX OTHOMICHUH KaK AUCIHUILIMHA MO BBIOOPY.

JucnumimHa (MOyJsib) JOCTYIHA K M3y4eHHUIO Ha 2 Kypce B 3 u 4 cemecTpe Ha BBIOOP.
JlocTymHa Ui MPOXOXKACHUS MPU YCJIOBHHU YCIEIIHOTO 3aBEPIICHUS TUCIUILIHH (MOIYJICH)
«Python nns ananusa naHHBIX» U «OCHOBBI CTATUCTHKUY.

Hesab u3yyeHust AUCHMIIMHBI (MOAYJIsl): TIOATOTOBUTH oOyyaromuxcs K 3pHeKTuBHOMY
Y4aCTHIO B TIPOEKTaX C HCIOJB30BAaHHEM MAIIMHHOTO OOydYeHUs, BKIOYas IOHUMaHHE
HOPUHIUIOB paboThl MOAENEH, BEIOOp MOAXOAALIMX AJTOPUTMOB, OIIEHKY KadecTBa PELIeHUN U
B3aMMO/ICHCTBHE C TEXHUYECKIMU KOMaHJaMH Ha O0IIEM S3BIKE.

3agaun n3y4yeHusi IMCHUILIHHBI (MOAYJIA):

— OCBOMTH OCHOBHBIE€ MOHATHS MAIIMHHOTO OOYYEHMs: TUIBI 33714, BUAbI O0y4eHHUs,
KJTFOUEBBIE TEPMUHBI;

— HW3YYUTbH NOMYJISIPHBIE AITOPUTMBI M MX TIPUMEHEHNE B OM3HEC-3a/1a9ax;

— HAYYHThCSI OLIEHUBATH KAUYECTBO MOJIEJIEH C MOMOIIBI0 METPUK M BaIUIALUH;

— OCBOMTb B3aMMO/ICIICTBUE C TaHHBIMU: Tpe100pabOTKa, BU3yaIn3allHs.

— HAY4MThCsI IEPEBOINTH OM3HEC-TIpoOIeMy B ml-3a1auy U yIpaBiaTh €€ peaau3aluei;

B pe3yabTare 0cBOCHUS IUCHUILUIMHBI (MOYJIS1) 00yYAKOLIMIACS T0JI5KEH:

3HaAmMb:

— OCHOBBI TEOPUU MAIIIMHHOTO O0YUEHHUS:

MOHUMAaHHUE KITFOUYEBBIX TMOHITHH W TEPMHUHOB (HampuMmep, OO0ydJarolias W TeCTOBas
BBIOOPKH, ITapaMeTpbl MozienH, feature engineering/reHeparysi IpU3HAKOB).

3HAaHUE PA3UYHBIX TUIIOB MAIIMHHOTO 00OyueHus (00ydeHue ¢ yuureneM, oOyueHue
0e3 yuuTens) 1 uX 0COOCHHOCTE.

— QITOPUTMBI W MOJICNIM: 3HAHHE OCHOBHBIX AJITOPUTMOB MAIIMHHOTO OOy4YeHHUs
(JTMHelHbIe MOJIENH, IEPEBbs PELICHU, aHCaMOII MOieJiel, HEMPOHHBIE CETH U JIp. ).
NOHUMaHUe O0a30BBIX MPUHIMIIOB PabOThl ANTOPUTMOB U HMX NPUMEHHUMOCTU B
Pa3TUYHBIX 337a9aX MAIIMHHOTO 00y4YeHHSI.

— METO/BI OIIEHKH MOJIENEH
U3y4eHHE METOJOB OIIEHKM IPOM3BOAMTEILHOCTH MoJeNel (accuracy, precision,
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recall, MAE, MSE u ap.).

3HAHWE MPUHIIMIIOB KPOCC-BATUIAIMY U HACTPOCK TUIIEPIIAPaMETPOB.

UHCTPYMEHTBI U ONOITHMOTEKH:

O3HAKOMJICHWE C TIOMYJSPHBIMH OHOTMOTEKAMHU [ MAIIUHHOTO OOy4YCHHS
(mampumep, Scikit-Learn).

3HaHHE OCHOB PAa0OTHI C SI3BIKOM IporpaMmupoBanus Python u ero oubarorekamu
1utst paboTel ¢ nanabiME (NumPy, Pandas, Matplotlib).

MaIlIMHHOE 00yueHue B OU3HeEC cpee:

IIOHMMaHKe Ou3Hec-TIpolecca pa3paboTKU perieHus - JKuzHeHHbI! UK MalmHHOTro
o0OydeHusl.

ymembp:

paboTa ¢ JaHHBIMHU:

yMeHHE coOuparh, OYMINATh MU NpeAoOpadareiBaTh JaHHBIE A MAIIUHHOTO
o0yueHwsI.

CHOCOOHOCTh BH3YyaJM3UpPOBATh JAaHHBIC JJISI BBIABICHHUS 3aKOHOMEPHOCTEH H
AHOMAJIUH.

IIOCTPOCHHUE MOJIETICH:

YMEHHE BBIOUPATh U IPUMEHSTH MOIXOISIINE AITOPUTMBI MAIIIMHHOTO O0yYeHUS ATIs
PEeUICHNA KOHKPETHBIX 3a/1a4.

CHOCOOHOCTh HACTPauBaTh TUIEpIapaMETPhl MOJIEIICH.

aHaliu3 Pe3yNbTaToB:

YMEHHE HUHTEPHPETHPOBaTh pe3yibTaThl pabOThl MOJENell W JienaTh BBIBOABI Ha
OCHOBE IOJTy4YEHHBIX JaHHBIX.

MalMHHOE 00y4YeHue B OU3HeEC cpeje:

yMEHHE IePEeBOANTH OM3HEC-3a/1a9y B TEXHHYECKOE MIPEICTaBICHHE.

CHOCOOHOCTh OOIIAThCSI € KOMaHIOW pPa3pabOTKH, HCIONB3YsI TEXHUYECKYIO
TCPMUHOJIOTUIO U KOHTCKCT.

e1a0emsp:

POrpaMMHUPOBAHUE:

0a30BOe BIIAZICHUWE SI3BIKOM MporpamMmMmupoBanus Python m ymenme pabotats c
OubIMOoTeKaMH AJISl aHAM3a JAHHBIX U MAITHHHOTO 00Yy4eHUsI.

KPUTHYECKOE MBIIIJICHHE:

YMEHHE KPUTHYECKH AaHaJM3UpOBaTh pe3yabTaTbl M OOOCHOBBIBATH BBIOOD
AJITOPUTMOB U METOAOB, UCITOJIB3YEMBIX B ITPOCKTE.

MOCTOSTHHOE 00y4YeHUE:

HaBBIK caM000Opa3oBaHus (cleauTh 3a Tpenaamu B chepe MU - kak ¢ OuzHec, Tak U ¢
TEXHUYECKON TOUKH 3PEHHUS).

MIPOTYKTOBOE BHJICHUE:

HaBBIK MIEpeBO/Ia OM3HEC HEOOXOIMMOCTH B TEXHUYECKHE TPEOOBaHUS U 0OOPATHO.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTAaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIEHKH

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIe U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU () (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT COBPEMEHHBIE METOBI
MPHUKJIAJHON MAaTEMATUKH U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
MIpOrpaMMHBIE CPEICTBA
AHAJIM3a JAHHBIX, IPUMEHSEMBIE
B 3JIEKTPOHHOW KOMMEPIIUU ISl
peuieHus 3a1a4
MIEPCOHAIN3ALMY PEIIOKECHUM,
IIPOTHO3UPOBAHUSA CIIPOCA U
ONITUMU3AIIUT
I10J1b30BATENBCKOr0
B3aUMOJENCTBHA

OIIK-1.2.

VMeeT BBISBIATD U
(hopManm3oBath 3a7a9n 00JIACTH
podeccnoHanbHON
JESATEILHOCTH 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 MPOGUILS

OIIK-1.3.

HmeeT nmpakTUUECKUNA OIBIT
pelIeHus IPUKIaTHBIX 3a/1a4 B
cdepe mpodecCHOHATBHON
NeATeNTLHOCTH, BKIIIOYask paboTy
C peasbHBIMH HabopamMu
JIAHHBIX, TIOCTPOCHHE U OLCHKY
Ka4ecTBa MOJIEJICH MallTMHHOTO
00y4eHus, a TAKKE y4acTHe B
MPOECKTHOU U
UCCIIEI0BATEIbCKON
JACATCIIbHOCTU, HaHpaBJ’ICHHOﬁ
Ha TOBEIIIIeHHe 3()PEeKTHBHOCTH
IUQPOBBIX TIATPOPM

[K-1.

Crioco0eH oCcymIecTBISATh
aHanm3 U (OpMaH3aIHI0
IMMPUKIIAIHBIX 3a1a4
ANEKTPOHHON KOMMEPLIMH C
UCIIOJIb30BaHUEM METOJIOB
MAaIIMHHOTO O0YYeHHS

[K-1.1.

3HaeT TEOPETUUECKUE OCHOBBI
MAaIIMHHOTO O0YYeHHS,
MAaTEMAaTUYCCKNEC METOAbI
aHaIM3a TaHHBIX, a TAKKE
0c00EHHOCTH OU3HEC-TIPOIIECCOB
1 UPPOBBIX TIATHOPM
ANIEKTPOHHOH KOMMEPIINU

MK-1.2.

YMeeT oCyIIeCTBIIATh
MOCTaHOBKY MPUKIJIAIHBIX 337124
ANIEKTPOHHOI KOMMEPIIHH B
(hopManTu30BaHHOM BHJIE,
BBIOMPATH aJIeKBaTHbIE METOIbI
¥ MOJICTTH MAIIMHHOTO
00y4eHHs1, OTIpeIeINATh
KPUTEPUH M TTOKA3ATEIN OLIEHKH
uX 3QPEKTUBHOCTH

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
(dhopMaM3aKy U pelIeHUs
MIPUKJIATHBIX 33/1a4 B 00J1aCTH
ANEKTPOHHON KOMMEPIIHH C
MIPUMEHEHHUEM METOJI0B
MalIMHHOTO O0YYEeHHSI

[K-3.

Crioco0eH oCyIIeCTBISATh
aHalN3, UHTEPIPETAIUIO U
OLIEHKY PE3YJIbTaTOB
NPUMEHEHUS] METOJIOB
MAaIIMHHOTO O0Y4YEeHHS B
3JIEKTPOHHOU KOMMEPLIUHU

[K-3.1.

3HaeT MeTO/Ibl CTATUCTUYECKOTO
aHaJin3a, NIpUHIUIIBI
IIOCTPOEHUS U OLICHKHU KayecTBa
MOJIeIICH, TIOAXO0IBI K
MIPOBEACHUIO
9KCIIEPUMEHTAIBHBIX
HCCIIE0OBAHMI U ITPOBEPKE

DNEeKTPOHHBIA JOKYMEHT




CTaTUCTHYCCKHX T'UIIOTEC3

[K-3.2.

YMeeT IpoBOANTH aHAIIN3
JaHHBIX U Pe3yJIbTATOB
MOJICINPOBAHUS,
HWHTEPIPETUPOBATH MOTYUYCHHBIE
PE3yNIBTATHI C YIETOM LeNeil n
nokasarenei appekTuBHOCTH
JeATeTbHOCTH OPTaHN3aIN

IK-3.3.

HmeeT npakTUYECKUMA OIBIT
MPOBEACHUS AaHATUTUICCKUX
WCCIIETIOBAaHUNA U TIOATOTOBKH
000CHOBaHHBIX BBIBOJIOB U
PEKOMEHIAIUHN AJIs TPUHITHUS
YIPABJICHYECKUX PELICHUN
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(M()Ilyj[ﬂ) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 Beenenne 4 4 15 Jlomaraue
3a/IaHus
MuHU-TIPOEKT
2 Perpeccus 4 4 15 Jomamraue
3a/IaHus
MuHu-TIPOEKT
3 Knaccudukarus 4 4 15 Homarrane
3aJIaHus
MuHH-TIPOEKT
4 Knacrepuzanus 4 4 15 Jomamraue
3aJIaHus
MuHH-TIPOEKT
5 Heiiponnsie cetn 2 2 10 Jomamrane
3aJIaHus
MuHH-TIPOEKT
6 Nzobpaxenns 2 2 9 Jomamrane
3aJaHus
MuHH-TIPOEKT
7 3BYK 2 2 9 Jomamraue
3aJaHHs
MuHH-TIPOEKT
8 Tekct 2 2 9 JloMarraue
3aJaHHs
MuHU-TPOEKT
9 I'eneparus 2 2 9 JloMarraue
3aJaHHs
MuHuU-TPOEKT
10 PexoMeHmaTensHbIE 2 2 9 JloMarraue
CHCTEMBI 3aJaHHs
MuHU-TPOEKT
11 | 3akmroueHue 2 2 9 JloMaraue
3aJJaHHs
[Ipoexr
Ix3amen 6
Hmozo: 30 30 6 124
Obvem oucyunaunovt (Mooyns) 190
(6 ak. u.)
Obvem Ooucyunaunvt (MoOoyns) 5

(6 3au. eo.)
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4. CopepxaHue IMCUUILTAHBI (MO1YJIs)

Neni/m HaumenoBanue pasgeiia ConepxxaHue TUCHUIIMHBI (MO1YJIs1) 10 TEMaM
AMCUHMILIMHBI (MOLYJIs1)

1 BBenenune Beenenue. Machine Learning lifecycle (Beenenue. )KusHeHHBIN 1K
MarmmuHHOT0 00yJYeHHs)
Beenenne. Ocuosnl onrumuszannu Machine Learning anmropurtmos
(BBenenue. OCHOBBI ONTUMH3ALNH aITOPUTMOB MaIIMHHOTO
o0OydeHus)

2 Perpeccus 3HaKOMCTBO ¢ 3amaueii Perpeccnn
IToctpoenune ML maiimuiaiina juis IPOTOTUIIMPOBAHMSL PELIEHUS 334U
Perpeccuu (Iloctpoenne cTpyKTypbl pa3paboTKu I
MPOTOTHITMPOBAHUS pelIeHHs 3aauyi MalnHHOTO 00yUYeHus -
Perpeccumn)

3 Knaccuduxarms 3rakoMcTBO ¢ 3amauei Kinaccudukamnmm
IToctpoenne ML naiiruiaiiza 4J1s IPOTOTUIIMPOBAHMSL PELIEHUS 3aa4K
Knaccuduxammu (IloctpoeHne cTpykTypsl pa3pabOTKu ISt
MPOTOTHITMPOBAHUS pelIeHHs 3a7aui MallmHHOTO 00y4YeHus -
Knaccudukanmn)

4 Knacrepuzanus 3HakKoMCTBO c 3aaauei Knacrepuzanuu
IToctpoenne ML naiiruiaiiza Juist MPOTOTUIIMPOBAHMS PELIEHUS 3a1a4K
Krnactepuzamuu (Iloctpoerne cTpyKTyphl pa3paboTKu IS
IPOTOTHUIIMPOBAHUS pelIeHH 3a1adyi MamHHOTo 00y4YeHH -
Knactepuzanun)

5 Heiiponnsie cetu Beegnenue. Heliponnslie cetu

6 Nzobpaxenus Pabora ¢ n3o0paxeHusIMH

7 3ByK Pabota co 3BykoM

8 Tekcr Pabora c Tekctom

9 I'enepanus 3ajaua reHepanuu

10 PexkomeHnarenbHbIe CHCTEMBI [TocTpoenune pekoMeHIaTENbHBIX CHCTEM

11 3akaoueHue 3akmmouenue. MU pa3paboTka B peabHOI XKU3HU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Koamwo, JI. [TocTpoeHue cucTeM MammHHOTO 00y4eHus Ha si3bIke Python : mpakTudeckoe
pykoBojcTBo / JI. Koanwo, B. Puyapr ; nep. ¢ aarn. A. A. CnuakuHa. - 3-€ u31. - Mocksa : JIMK
[Mpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : snexrtponnbii. - URL:
https://znanium.ru/catalog/product/2102618.

2. IlmatonoB, A.B. MammunaHoe oOydyeHue : ydeOHOe TmocoOMe [uiss  BYy30B /
A. B. [InatonoB. — 2-e¢ m31. — Mocksa : M3natensctBo FOpaiit, 2026. — 89 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-20732-3. — Tekct : snekTpoHHbId // OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/589132.

/Jlonoanumenshasn numepamypa:

1. I'puropses, A. MammnaHoe o6yuenue. [IopTdoano pearbHbIX MPOEKTOB : MPAKTUYECKOE
pykoBozactBo / A. I'puropses. - Cankt-IlerepOypr : [Iutep, 2023. - 496 c. - (Cepus «bubdbauorexa
nporpammuctay). - ISBN 978-5-4461-1978-3. - Tekcr : onexrponnbri. - URL:
https://znanium.com/catalog/product/2123375.

2. KamoB, W. MammnaHOe 0Oy4eHHWe /i OW3HECa M MapKETHHTa : TPAKTHYECKOE
pykoBozctso / M. Kanos. - Cankr-IlerepOypr : ITutep, 2019. - 512 c. - (Cepus «IT nns Ouznecar).
- ISBN 978-5-4461-0926-5. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1783938.

6. MartepuajibHO-TeXHHYECKOe o0ecreyeHne

YHHUBEpCHUTET pacrojaraerT MaTepUalbHO-TEXHHUYECKOW 0a30i, COOTBETCTBYIOIICH
JEHCTBYIOIIUM ITPOTHBOIIOKAPHBIM TIPABHJIaM M HOPMaM M O00ECIICUNBAIOIIEH MPOBEICHNUE BCEX
BHJIOB JIUCIUIUTMHAPHOW W MEXIUCIUTUIMHAPHOW ITOJATOTOBKH, IPAKTHYECKOW W HAyIHO-
HCCJIEI0BATENLCKOM paboT 00yUarOMnUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[Tomerenusi, KOTOpPbIE MPEACTABISIOT COOON yUeOHbIE Ay AUTOPHUH JIJIsl TPOBECHUS 3aHATUI
JEKIIMOHHOTO THWMA, 3aHATHA CEMHHAPCKOrO (MPaKTUYECKOro) THMA, TPYIMIOBBIX H
WHAWBUAYAIbHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTAINH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTETLHOM padOThl M IOMEIICHHS JJIsl XPAHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yaeOHOTO 000pyaoBaHus. [lomMemeHns: yKOMIUIEKTOBaHbI CIIEIUATN3UPOBAHHOM
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayTUTOPHH.

N3yueHne qUCUUIUTMHBI (MOAYIISA) 00eCcTIeYrBAETCS B YUEOHBIX ayTUTOPHSIX, OCHAIICHHBIX:

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KAIbKYJISTOPAMH;

— CTIeLMANM3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOYAsl JEMOHCTPALIMOHHOE 000pyI0BaHHE.

[TomernieHus 47151 CAaMOCTOATENBHOM pabOTH 00y4YarOINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMHM M JIMLAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMH 310POBbS,
OCHAILIEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOYEHMs K cetu «VHTepHeT» u
o0ecrieyeHHEM  JIOCTylla B 3JIEKTPOHHYIO  MH(POPMALMOHHO-0OpA30BATENbHYIO  Cpedy
YHuBepcurera.

OOyuaromuMesl MpeaocTaBisieTcs JAOCTyn (B TOM 4HMCIE YHaleHHbI) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIE AJIEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHAIbHBIM 0a3zaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

Ne HaumenoBanme noprania Cceblika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHeli calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbhblii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okno noctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”

7. Enunast komnekius udpoBbix 00pa3oBaTebHBIX http://school-collection.edu.ru/

pecypcos
8. | ®enepanbHblii IEHTP HHOOPMALTUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[Tepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IPH  OCYLIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHbBIE CIIPABOYHbBIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CUCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
BbpaysepbI:
SAunnexc.bpayzep OTEYECTBEHHOE CcBOOOJTHO pacpoCTpaHsIeMOe
Google Chrome 3apyOexxHOe CBOOOHO pacIpoCTpaHsIEeMOe

Od¢ucHble NPUIOKEHUA:
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Microsoft Imagine (Visio, OneNote) | zapybexHoe JIUIIEH3UOHHOE

TeXstudio 3apyOekHOE CBOOOHO pacIpOCTpaHsIEMOe
Adobe Acrobat Reader 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
IIporpammHoe oGecneveHue IJisl IVIAHUPOBAHHUS M YUeTa BPeMeHH:

Toggle app | 3apyOexKHOE ‘ CBOOOHO PaCIpOCTpaHsAEMOE
CucreMbl ynpaBJieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapy6esoe | muuensuonnoe

Cucrembl ynpapjieHus1 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe ‘ JUIEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynprantlLitoc: cripaBoyHO- OTCUYECTBEHHOE JIMIICH3HOHHOE

MpaBoBas CUCTEMa

CpeacTBa aHTUBUPYCHOM 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIHLIEH3UOHHOE

ousneca CranmapTHbId Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
Robotic Operating System 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
IMakeThl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHseMoe

Cucrembl ynpasjieHusi onoanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

CepBHCBI B CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

Docker 3apyOekHOE CBOOOHO PaCIPOCTPaHAECMOE

7. MeToanueckue 1 OlleHOYHbIE MATEPHAJIbI
MeToan4yeckue yKasaHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npornecce u3ydeHuss muCHUIUIMHBL (Moayinsi) «MammHHOe oOydeHue NI MEHeKepa
MPOJYKTa» B paMKax TEKYIIErOo KOHTPOJS yCIeBAEMOCTH UCHONB3YIOTCS TaKUe BHUJbI y4eOHOM
paboThl, Kak JEKIMH, CEeMHHApHI, JOMAIIHHE 3aJaHUsi, MUHHU-TIPOEKTHI, TPOEKT, a TaKXKe
pa3juyYHbIe BHIBI CaMOCTOSATEIbHOW pabOThl OOydaromuXcs IO 3aJaHUI0 TPENoJIaBaTes,
HaIpaBJIEHHbIC Ha PA3BUTHE HABBIKOB MPOPECCHOHAITBHON JIEKCUKH, 3aKPETUICHUE MPAKTUUECKHUX
PoeCCHOHAIBHBIX KOMIETEHITNHN, TTOOLPEHUE MHUITHATHB.

Jlexyus — CHCTEMAaTHYECKOE, IIOCIEJOBATEIBHOE, MOHOJOIMUYECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuilo, TEOPETUYECKOTr0 XapaKTepa.
B mpouecce nexknuil peKOMeHIyeTcsi BECTH KOHCHEKT JIEKIHI: KpaTko U CXeMaTU4YHO
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(UKCUPOBATh OCHOBHBIC WICH, BHIBOJBI M OOOOIICHUS JICKIIMW; BBIIEIATH BaXKHBIC MBICIIH,
KIIFOYCBLIC CJIOBA W TCPMUHBI. HGOGXOI[I/IMO OTMCTUTL BOIIPOCHI HJIM MATCPHAJIbI, KOTOPLIC
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JnTepatype. Ecimu
pa3oOparbCsi B Marepuayne He yIaercs, cieAayeT chopMyiaMpoBaTh BOIPOC U 33JaTh €ro
NPEIo/IaBaTeIi0 Ha KOHCYJIBTAI[MH UM BO BPEMSI CEMUHAPCKOTO (IPAKTUYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOIN NEATETLHOCTH, MPOBOANMAs B yUeOHOM 3aBEJICHUU TOJ
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO YYacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3aIaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycriemHoW MOATrOTOBKH K CEMUHApY PEKOMEHAYETCS 3apaHee O3HAKOMMUTHCSA C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
oOcyxnenun. Taxke M0Je3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MTOMOXKET
I1y0’Ke IIOHATHh MaTepUal U MPOIEMOHCTPUPOBATH 3aNHTEPECOBAHHOCTD.

ﬂOMaumee 3adanue — Ha6op 3aJa4 110 TeMaM HCICJIU.

HpI/I pa60Te Haa AOMAallHUMHK 3aJaHUusIMH BaXXHO BHHMATCIBHO O3HAaKOMHTBCA C
Tpe6OBaHI/I${MI/I H CPOKaMM BBIIIOJIHCHUA. PeKOMeHI[yeTCH p336I/IBaTb 3aJaHus Ha JTallbl, YTOOBI
n30exaTh NEPETPY3KH M JIy4dlmI€ YCBOUTH MaAT€puajl, HCIOJb30BaTh PA3JIUYHBIC HMCTOYHHKU
I/IH(l)OpMaI_II/II/I, BKJIO4Yas y‘IC6HI/IKI/I n OHHaﬁH'pecprLI, JIA Ooiee I‘J'IY6OKOFO IIOHMMAaHUA TCMBIL.

Munu-npoexm — 3T0 KpaTKOCpPOUHas MpaKTHIecKas paboTa MHINBUIYAIHHO UM B MAJIbIX
rpynmnax, HampaBji€HHas Ha MPUMEHEHHWE TEOPETHUYECKUX 3HAHUU MAJS PEIIeHUs KOHKPETHBIX
3azad.

B xome MuHH-TIpOEKTa CTYIEHThl MPOBOIAT aHAIW3 MPOOIEeMBbl, pa3padaThIBAIOT
TEXHUYECKOE PEIICHUE U MPEACTABIISIOT PE3yIbTaThl B BUJIE OTUYETA, MOJICIIH WM MIPE3CHTALINH.
Takoit popmar crnocoOCTBYeT pa3BUTHIO HABBIKOB CaMOCTOSITENIBHONW pPabOThI, KPUTUYECKOTO
MBIIUICHUS U KOMaHJIHOTO B3aUMOJCHCTBUA.

Ilpoexm — wuccnenoBaTenbckas paboTa MO JMUCIHMIUIMHE (MOIYJII0) M TPE3CHTAIUS
pe3yabTaTOB.

J17is1 yCTIENIHOM MOATOTOBKH K MIPOCKTY PEKOMEHIYETCs: YSTKO ONPEIEIIUTh 1ENU U 3a/1a4H
NPOCKTA; COCTABUTH IIaH Pa0bOTHI, pa30MB MPOEKT HA ATAIbI C YKa3aHUEM CPOKOB BBITIOJHEHHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh pa3HOOOpa3HbIe HCTOYHUKU MH(DOPMAIIMA U MHCTPYMEHTBI JIJIS
HUCCIICIOBAaHUA TEMBI, perynslpHo HpOBeprTI) Hporpecc U BHOCHUTDH KOppeKTI/IBBI B IIJIaH, €CJIK 3TO
HEOOXOIUMO.

bonycnvie 6annbl — 3TO OLIEHKH, KOTOpPbIE CTYAEHTHl MOTYT MOJYYHUTh 3a BBINOJHEHUE
JIOTIOJTHUTEIIbHBIX 33aJaHUH.

®opmar OOHYCHBIX OaUIOB MO3BOJIIET CTYACHTaM YJIYYIIUTh OOIIYI0 OIIEHKY IIO
JUCLHUIUIMHE (MOJYJII0) U CTUMYJIMPYET YIiyOJleHHOE U3ydeHHe MaTepHara.

Camocmosmenvnas paboma — paboTa CTYyJEHTOB, HalpaBJCHHAas Ha YIIyOJEeHHOE
U3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCIMIIUHBI (MOTYJIS).

B npouiecce camocTosTeNbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHajaMM P MUHUMAaJIbHOM YYacTHUH MperoaBaTess. 3a1auu CTyIeHTa BKIIOYAl0T paboTy
C KOHCIIEKTaMH JIeKui (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MaTepUAIOB IJIAHOB
U TE€3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BBHIIIOJHEHNE YUeOHO-UCCIIEA0BATENbCKUX
3aJIaHUM U IPYyToe€.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

Kpurepun nosy4eHusi ypoBHSI M OLleHNBAaHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHUILINHE (Moay/10) «MamuHHOe 00y4eHue A1l MeHeIKepa MPOAYKTa»

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHIKEHHH OOYdYalOmUXCs MO JUCHHUIUIHHE (MOIYIIIO)

OCYHICCTBJIACTCA B BUC TCKYLICT'O KOHTPOJIA YCIICBACMOCTHU U HpOMeXCYTOqHOﬁ aTTeCTaluu.

IIpome:xyTouHasi arTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIeTcs B (Qopme
9K3amMeHd, IpU 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHIINH, cHOPMUPOBAHHBIX 110 AUCLUILIIMHE.

I[J'ISI OLCHUBAaHWA TCKYHUICIO KOHTPOJIA YCIIEBAEMOCTU H HpOMe}I(YTOqHOﬁ arrecrauuu
HCIIOJIB3YCTCA ,Z[CCHTI/I63J'IJ'II>HaH Kajla OLUCHHBaHHUA, KOTOpasd COOTHOCHUTCA C TpaHHHHOHHOﬁ

nATHOAIITFHOM IIKAIOH CIeyIonM 00pa3oM, eciii HHOE He YKa3aHo B cuiuiadyce JUCHUIUINHBI

JlecaTubanabHas
OlleHKA

IIaTudanabHas
OIleHKA

O0umas xapakTepucTuka pe3yJbTaTa 00y4eHus mo
JucuMnInHe (MOIYJII0)

10

OT1iauyHo

9

OT1iauyHo

8

OT1iauyHo

CTyIeHT TMOJIHOCTBIO BJIAJICET 3HAHHUSAMH, HW3JI0KCHHBIMHU B
paboueii mporpamme, W TIYOOKO OCMEICISET AHUCIUTUINHY
(Momyip). OH CAaMOCTOATENBHO M JIOTHYECKH ITOCIIEIOBATEIHHO
OTBEUACT Ha BCE BOIIPOCHI, aKIICHTUPYS BHUMAaHUE Ha Haubosee
B2YKHOM. Ymeer aHAIM3UPOBATb, CpaBHHBATB,
KIaccupuIMUpoBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEMAaTU3MPOBATh  M3YYCHHBIH  MaTepuali,  BBIICISAA
KIFOYeBbIE ~ MOMEHTHI M YCTaHAaBIWBasg  MPUYUHHO-
CJIEIICTBEHHBIC CBA3U. UeTKO (OpMYIIHpPYET OTBEThI, YBEPEHHO
WHTEPIPETUPYET  Pe3yibTaThl  aHATW30B W JIPYTHX
WCCIICIOBAHNM, a TaKXKe pelIaeT CIOoXKHbIE 3amadd. CTyIeHT
XOPOIIO 3HAKOM C METOJIaMHU HCCIICIOBaHMsI, HEOOXOIUMBIMU
JUTSL TIPAKTUYECKON JIEATENhHOCTH, W yMEET CBS3bIBATh
TEOPETHUECKHE  aCleKThl  JUCHHMIUIMHBI  (MOAyJs) ¢
MPAKTHYECKUMU 3aa9aMH.

Xoporto

Xoporo

CryneHt obsafaeT 3HAHUSMH IIpeaMeTa IOYTH B IIOJIHOM
o0beMe pabodell TporpaMMbl M CaAMOCTOSITENILHO, JIOTHUECKH
MOCIIEI0BATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKLUEHTHPYS BHUMaHHe Ha HanOoJiee 3HaUuMbIX MOMeHTaxX. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCU(PHIIMPOBATD,
0000mmaTh, KOHKPETH3UPOBaTb W  CHUCTEMaTH3MPOBAThH
M3YYEHHBIH MaTepHuall, BBIAENSAS €ro KIIO4YeBbIe acleKThl U
yCTaHaBIMBAas MIPUYUHHO-CJIEJICTBEHHbIE CBSI3U.
@opMynMpyeT CBOM OTBETHl, YBEPEHHO HHTEPIPETHPYET
pe3yapTaThl aHAIM30B M JAPYTHUX HCCIIEIOBAHUN, a TaKxKe
pelaeT CIOKHBIE CUTYallMOHHBIE 3a1a4d. CTYIEHT XOpOoIIo
3HAKOM C METOJlaMH HCCIEOBAHMS, HEOOXOIUMBIMH IS
MPaKTHYECKON  AEITENHbHOCTH, M  yMEET  CBS3bIBATh
TEOPETUYECKHUE aCIEeKThl TpeAMeTa ¢ IMPaKTUYECKUMHU
3ala4aMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CrynenTt oOmamaer 0a30BBIMH 3HAHHUSMH 110 JAUCIUIUINHE
(MOIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH IPU CAMOCTOSTEIIBHBIX
OTBETaxX W HWCIOJb3YeT HETOYHble (OPMYIHPOBKUA. B xone

OTBETOB OH JOITYCKAa€T OHII/I6KI/I, KacarImunecs CyTu BOIIPOCOB.
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
CTyneHT CrocOOCH peliaTh TOJIBKO CaMbIe MPOCTHIC 3a7auu U
BIaJiceT  JWIIb  MHUHUMAIbHBIM  HaOOpOM  METOIOB
HCCJIEIOBAHNS.
3 He cnan CryneHT He oBJIajieNl 00s3aTeIbHBIM MUHUMYMOM 3HaHUH 110
He cnan MpeIMeTy ¥ HE MOJKET OTBETHTh Ha BOIPOCHI, NaXKE eCir
He cnan MperoAaBare’db  33JaeT  JOMOJHUTEIbHBIE  HABOJSIIINE

BOIIPOCHI.

Jucnunnuna (Moayns) «MammHHOe o0y4deHue Uis MEeHeIKepa MPOJIYyKTa» OLIEHUBAETCS

clenyromumM o0pa3om:

AKTHBHOCTb Bec | KoammuecTBO Onucanue
Homamrane 3amanus | 30% 7 Ha6op 3amad mo remam Henenn
MuUHU-TIPOEKTHI 20% 6 KpaTkocpounas mpaktudeckast pabota
[Ipoekt 30% 1 HUccnenoBarennckas paboTa 1Mo TUCIUILTHHE (MOJYITO) 1
Mpe3eHTAalHs Pe3yIbTaToB
Ox3ameH 20% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,

HaIlpaBJICHHBIM HA IIPOBEPKY IOJYUYEHHBIX 3HAHUN U

HABBIKOB I10 TUCIUILTHHE (MOJIYITIO)

B pamkax u3ydeHHs AUCUUIUIMHBI (MOAYIISI) BO3MOXKHO TOJTydeHHEe OOHYCHBIX 0aJlIoB.

®opmyJia pacyéTa HMTOrOBOW OLEHKH MO IMCHMIVIMHe (MoayJw) «MammuHHOe

o0yueHue J1Jis1 MeHeqxepa mpoaykra»: «0,3 X cpennee 3a nomamxue 3aganus + 0,2 X cpennee
3a MUHU-TIPOEKTHI + 0,3 X mpoekT + 0,2 X sK3aMeH».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)

IIpumepHbIe TOMaLIHUE 32IAHUS

Jomammuee 3axanue 1. Ilpororunuposanne ML-naiinuaiina (Perpeccus)

1. BeiOepute 3a/1a4y NpOTrHO3UPOBaHUS (HAIIpUMep, IIeHa HEJBMKUMOCTH, CIIPOC Ha TOBap,
BpEMsI TIOCTaBKH).
2. 3arpysuTte aaracet (Harnpumep, housing.CSV WM CHHTETUYECKUIA ).

3. Bemmonnure:

e AHanu3 U OYUCTKY JAHHBIX (TIPOITYCKH, BBIOPOCHI)

e Busyanuzanuro pacnpeneneHuid U KOppesiuii
o T'enepanuto npusHakoB (feature engineering)

4. Tloctpotite baseline-mozens (TuHEHHas perpeccusi) ¢ momoiisio Scikit-learn.

o

Onennte kauectBo: MAE, MSE, R2,

6. C,Z[CJ'IaI\/'ITe BBIBO/J: HACKOJIBKO MOJCIIb MMOAXOOAUT AJIA 6H3HCC-38.I[3‘-II/I.

Jomamnee 3aganue 2. Kitaccupukanusi M KJacTepusanus
1. Bribepure 3agauy kinaccudukanyu (HanpuMmep, OTTOK KIIMEHTOB, CliaM-(QUiIbTp).

no

[ToaroroBsTe naHHbIC, pazdeiiTe Ha train/test.

3. OOyuwnte MoJeb (JJOTUCTHYECKAS PETPECCHSI, CITYJaHbBIH Jiec).
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4. OueHnTe METPUKH: accuracy, precision, recall, F1, ROC-AUC.
ITpoBenute knacrepuszanuto (K-Means) 1o noBe1eH4ECKUM IIPU3HAKAM.

o

6. BusyanusupyiiTe Ki1acTepbl U OMMIIUTE UX CMBICHT (Hampumep, "akTuBHBIE", "pUCKOBBIC"
MOJIb30BATEIN).

Jomamnee 3aganue 3. Pabora ¢ TeKCTOM M peKOMeHAaTelbHble CUCTEMbI
1. BosbmuTe naraceTr oT3bIBOB (Hampumep, Amazon, Yelp).
2. BrimosauTe:
e TIpenobpaboTKy TekcTa (TOKEHHU3AIUS, CTOM-CIIOBA, JIEMMATH3AIIMs)
e Bexkropuzanuro (TF-IDF unu embeddings)
e Kiaccudukanuro mo TOHATbHOCTH (TIO3UTUB/HETATHB)
3. TloctpoiiTe mpoOCTy0 KOJUIA0OPATUBHYIO PEKOMEHIATEIbHYI0 CHUCTeMy (Ha OCHOBE
PEUTHHIOB).
4. Ouenure kauectBo: RMSE unu precision@k.
5. Odopmute B Jupyter Notebook ¢ nmosicueHUsIMU.

IIpumepHoe onucaHue 3a1aHNs U KPUTEPUHU OLleHUBAHUS K MUHHM-TIPOEKTaM

1. IIporuo3upoBanue cunpoca (Perpeccusi)
Haszsanmue: [Iporao3upoBanue €xeIHEBHOIO CIIpoca Ha TOBAp.
Hean: I[loctpouts MOAEINB, IPEACKA3bIBAIOILYI0 KOJIMYECTBO apeH]l 3a JICHb HA OCHOBE
IIOTO/IbI, THSI HEJENIH, CE30HA.
TexHnuyeckue maru:
e 3arpy3ka M OYMCTKa JAHHBIX
e AHanu3 Koppesuui
e OO0yueHue Mozenu (JIMHEHHAas perpeccus, CIIy4ailHbIiH Jec)
e Ounenka no MAE u R?
O:xunaembliii pe3yabtar: Pabodas Moaenb ¢ MHTEpIIpeTaIiueil BAXKHOCTH MPU3HAKOB.

Kputepun ouennBanus:
e IloaroroBka JaHHBIX.
e Busyanuzauus u aHanu3 NpU3HAKOB.
o IlocTpoenue monenu perpeccunu.
e Ouenka no MAE, MSE, R2.
e Odopmienue.

2. Onpenesnenue oTrToka kiaueHToB (Kiaccnduxanus)
Haszsanme: [Iporso3 oTToka B MOANMCKE HA CEPBUC
Heab:OnpenenuTs, Kakue KJIMEHTHI C BBICOKOW BEPOSITHOCTBIO YHIYT.
TexHu4eckue mAry:
e TloaroToBka naHHBIX (4aCTOTa UCTIOIB30BAHUS, NTUTEILHOCTD, OTLIIATA)
o banancuposka kinaccoB (SMOTE wiu Beca)
o OOyuenue moaenu (moructuyeckas perpeccusi, XGBoost)
e Ormenka no precision, recall, F1
O:xuaaemplii pe3yabTar: Mojenb ¢ HHTepIpeTalnreil KIo4eBbiX (akToOpoB OTTOKA.
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Kpurepun oueHuBanus:
DopmyJIMPOBKA LEIEBOM EPEMEHHOM.
IToaroroBka NpuU3HAKOB.

OOydenue Mozenu Kiaccu(pukanuu.
WuTepnperanust pe3yabTaToB.

3. CermenTauus nmosb3oBaresei (Kinacrepusamus)

Ha3zBanme: CermeHrtauus [OJIb30BaTelel MO  MOBEACHUIO B  MPUIIOKEHUU
Heab:Boinenuts TpyHIbI 0JIb30BaTese TUIs MePCOHANTU3AIIIH.
TexHu4eckue MIATK:

[ToaroroBka npu3HaKoB (CECCUU, BPEMsl, IEUCTBUS)

Hopmanu3zanuus gaHHbIX

[Tpumenenue K-Means unu DBSCAN

Busyanuzaius kinactepos (t-SNE, PCA)

WuTeprperanusi CErMEHTOB

Oxupaempiii  pesyabrar: Onucanue 3-—4 CErMEHTOB C PEKOMEHIAUUSMH IO
B3aMMOJICHCTBHIO.

Kputepun ouennBanus:

dopMHUpOBaHUE MTPU3HAKOB TTOBEACHUSI.

HopMmanuzanus naHHbIX.

[TIpumenenune K-Means niu Ipyroro ajliroputMa.

Busyanusamus kiactepos.

Onucanue U UHTEPIPETALNS CETMEHTOB.

IIpumepHoe onMcanue 3a1aHNS 1 KPUTEPUHU OLICHUBAHMS K NMPOEKTY

MuHuMaIbHO Kku3HecnocoOHbIN NpoaykT (MVP) — mepcoHa/bHBIA peKoMeHAaTe b

Heanb: IlocTpouTh MHHMMAJIBHO KU3HECHOCOOHBIN MHPOJAYKT PEKOMEHJATEIbHON CHUCTEMBI,

Ipeararmen KYPCBI Ha OCHOBE MHTEPECOB u ITOBEJICHUSI.
DOYyHKIUOHAJ:

Broa npodwuns (MHTEpECH, MPEabIAYIINE KYPCHI)

JIBe Mosienu:
— KomnnabopatusHas ¢punbTpanus (o pedTHHram)
— KonTtenrtnas gunbTparms (1o onucaHusM KypcoB)

BeiBox TOm-5 pekoMenaanu

Texnuuyeckue TpeGOBaAHUS:

Python, pandas, scikit-learn, TF-IDF

[Ipocroit unTepdetic

Jloruka oOHOBJIEHUS PEKOMEH AU

Kpurepun onenuBanus:

PaboTocrnocoOHOCT MOJENTH U PEKOMEH AL .

Peanu3anus xots Obl 0THOTO THTA (QUIBTPAIMHU (KOJUTA0OpAaTHBHAS MM KOHTECHTHAS).
KauecTBO MMOATOTOBKHW JAaHHBIX U ITPU3HAKOB.

Hanmume npocTtoro uaTepdeiica.

Odopmienue koga u TOKyMEHTAITHS.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3amanme OtBer Komnerennmus
n/n
1. Yro Takoe oOydvaromiasi BEIOOpKa? Habop nanHbIX, Ha KOTOpPOM [1K-3
oOyJaeTcst MOIeIh
2. B uém paszHuna Mexnay perpeccuei u Perpeccus npeackassiBaet 4ucio, [1K-3
KJaccupuKanuen? KJaccu(uKaus — KaTeropuio
3. Uro takoe nepeodyueHue? Moness xopoio paboTaer Ha IK-3
00yyaroImux JaHHBIX, HO THIOX0 —
Ha HOBBIX
4, Kakue tumnsl 00y4eHus Ob1BatoT? C yuurenem, 0e3 yuurens, ¢ [1K-3
MOJIKPETIICHUEM
5. Uro takoe feature engineering? Co3z/taHue HOBBIX MPU3HAKOB U3 IK-3
WCXOJHBIX JaHHBIX
6. Yro 03HavaeT METpUKa accuracy? Jlons mpaBUIIBHBIX MPEICKa3aHUI OIIK-1
cpenu Bcex
7. Uro Takoe precision? Jlomst BEpHBIX TOJOKUTEIBHBIX OIlK-1
[IPEACKA3aHUN CPeH BCEX
MOJIOKHUTEILHBIX
8. Urto Takoe Kpocc-Banuaanus? Meroa oLeHKH MOZEIN Ha Pa3HbIX OIlK-1
MOJIBBIOOPKAX JaHHBIX
9. Kax pabotaeT nepeBo pernieHmii? Paznenser qanHbie 1O MpU3HAKAM, OIIK-1
CTPOsI IEPEBO PELICHUH
10. UYro takoe MAE? Cpennsist abcomoTHas OIMOKa OIlK-1
pOTHO3a
11. Kakwue anropuT™bl UCTIOIB3YIOTCS B KomnnmaboparrnBHas U KOHTEHTHAS [K-1
pEKOMEH/IaTeTIbHBIX CHCTEMaX ? ¢bunbTpanys
12. Yro nenaer K-Means? Pasnensier nannblie Ha k kjacTepos [IK-1
IO CXOKECTH
13. Yro takoe TF-IDF? Mepa Ba)KHOCTH CJIOBA B TEKCTE [K-1
OTHOCHUTENBHO KOJUICKIIUH
14. Kaxue nanHble HyHBI 17151 HEHPOHHOU Pa3meueHHbIE TaHHBIE, [K-1
cetu? JIOCTaTOYHOTO 00BEMA U KayecTBa
15. UTto Takoe THmeprnapamMmeTpsI? Hactpoliku mozaenu, 3agaBaemblie IIK-1
110 o0y4eHus (Hanpumep, riyonHa
Jiepena)
16. Kax mepeBectn 6m3nec-3agaay B ML- OrmpenenuTs TUT 337291 VK-6
3aaauy? (xmaccumkanys, perpeccus 1 T.1.)
U TIeTICBYI0 METPHUKY
17. Kax Bu3yanusupoBaTs pacnpeesneHue I'uctorpamma, boxplot YK-6

pU3HaKa?
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18. Kak paboraet Streamlit? [To3BosisieT co3maBath BeO- YK-6
uHTepdeiice! s Python-ckpunto
19. Kak xpauuth KoJ1 mpoexTa? B GitHub ¢ .gitignore u README VK-6
20. Kak 00BSICHUTB pe3ysbTaT MOJIENN UYepes mpoCThIC aHAIOTHH, YK-6
HETEXHHYECKOW ayIuTOpUH? BU3yaJIU3alluy, OU3HEC-BIUSHUC
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