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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuiuiiHbel (Moayinsi) «MamuHHOE 00ydeHue Ui MeHeIKepa
IPOAYKTa» COCTaBJIE€HA B COOTBETCTBUHU C (heJiepalibHbIM IOCyIapCTBEHHBIM 00Pa30BaTE/IbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpatypa no HampasieHuto 02.04.01 Martematuka u
KOMIIbIOTEPHbIE HayKH, Mpo¢uib YIpaBleHUE NPOAYKTAMH, YTBEP)KICHHBIM IpHUKa30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3yuenne aucUMIUIMHBI (MOAyis) «MammHHOE OOy4YeHHe Al MEHEIKepa MpOayKTa»
103BOJIsIET C(HOPMHUPOBATH CUCTEMHOE NOHMMAHHME OCHOB MAIIMHHOTO OOy4Y€HMs, KIIIOYEBBIX
QITOPUTMOB, METOJOB OICHKH M JKM3HEHHOrOo LHWKIa pemeHuid. Jlucuumimnaa (MoIysb)
HalpaB/IeHAa HAa Pa3BUTHE y MEHEKEPOB NPOIYKTa HABBIKOB B3aMMOJIEHCTBHUS C KOMaHIAaMH,
nepeBoja Ou3Hec-3a/1a4 B TEXHUYECKHE TPEOOBAHMSA, OLEHKM NPHUMEHUMOCTH TOIXOJIOB H
MHTEpIpeTaluy pe3yabTaToOB Moieel. AKLIEHT c/eJlaH Ha IPAaKTUYECKOM NIPUMEHEHUH 3HAaHUH B
IIPOJTYKTOBOM CpeJie.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOorpaMmbl

Hacrosimmas muciuriinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuo 02.04.01 MaremaThka W KOMIIBIOTEPHBIE HAayKH, MPOQHIIb
VYrpasieHue npoyKTaMu | BXOJUT B 00s13aTeNIbHYIO YacTh bioka 1.

Jucuurmmna (MOIynb) IOCTYyIHAa K M3y4eHHIo Ha 1 kypce Bo 2 cemecTpe Ha BBHIOOP.
JlocTymHa Ui MPOXOXKACHUS MPU YCJIOBUHU YCIEIIHOTO 3aBEPIICHUS MUCHUIUIAH (MOJIYJICH)
«Python nnst ananu3za naHHbIX» U «OCHOBBI CTATUCTUKHY.

ey u3yyeHus: TUCHMIIMHBI (MOAYJIs): TIOATOTOBUTH OO0y4aromuxcs K 3pHeKTuBHOMY
y4acCTHIO B TIIPOEKTaX C MCIIOJb30BAaHHMEM MAIIMHHOIO OOy4eHUs, BKJIOYas IIOHUMaHHE
IPUHLIUIIOB pabOThl MOAENEH, BHIOOp MOAXOAAIIMX AJTOPUTMOB, OILIEHKY KauecTBa PEIEeHUN U
B3aMMO/ICHCTBHE C TEXHUYECKMMHU KOMaHJaMH Ha O0ILEM S3bIKE.
3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):
— OCBOUTH OCHOBHBIE MOHATHUS MAIIMHHOIO OOYYEHUS: THIbI 3ajay, BUAbI O0yUEeHHUS,
KJIFOUEBbIE TEPMUHBI;
— H3Y4YUTb NOMYJISPHBIE AITOPUTMBI U UX IIPUMEHEHNE B OM3HEC-3a/1a4ax;
— HAy4YUThCsI OLICHUBATh Ka4e€CTBO MOJIENIEH C TOMOIIBIO METPUK U BaJIUIALlUY;
— OCBOWTH B3aUMO/JICHCTBHE C JAaHHBIMU: MTPe100padOTKa, BU3yaIu3allys.
— HAy4YUThCs IEPEBOIUTH OM3HEC-TIpobIeMy B ml-3a/1ady U yIIpaBIsATh €€ peanu3anueii;
B pesysbTare 0cBOCHUsI AUCHUILUIMHBI (MOLYJI51) 00Y4YAIOLINIACS JOJIKEeH:
3HaAMb:
— OCHOBBI TEOPUH MAIIIMHHOTO 00Y4EHUSI:
NOHUMAaHUE KITIOYEBBIX MOHITUN M TEPMHHOB (Hampumep, oOydarolias M TeCTOBas
BbIOOpKH, MapaMeTpbl MOJieNH, feature engineering/reHeparysi IpU3HAKOB).
3HaHHE Pa3JIMYHBIX THIIOB MAIIMHHOTO 00y4yeHus (00ydeHue ¢ yuuTeneMm, oOyueHne
0e3 yuuTens) 1 UX 0OCOOCHHOCTEH.
— QITOpUTMBI M MOJENU: 3HAaHHE OCHOBHBIX AaJTOPUTMOB MAIIMHHOTO OOYy4eHUs
(7TMHElHbIe MOJIETH, 1ePEBbs pellIeHUH, aHCaMOIN MoJleNel, HeHPOHHBIE CETH U Jp.).
MOHUMaHUe 0a30BBIX MPHUHIMIIOB PaOOTHl AITOPUTMOB MW HMX TPHUMEHHUMOCTH B
Pa3IUYHBIX 337a4aX MAIIMHHOTO 00yYeHHsI.
— METO/Ibl OLICHKH MOJIENIEH:
M3Y4YCHHE METOJIOB OIIEHKH IPOU3BOIUTEIBHOCTH MoOjeJel (accuracy, precision,
recall, MAE, MSE u np.).
3HaHUE MPUHIIUIIOB KPOCC-BAIMAALIMU U HACTPOEK MIIEPIIapaMeTPOB.
— HMHCTPYMEHTHI U OUOINOTEKH:
O3HAKOMJICHHE C TIOMYyJSIPHBIMA OWOJMOTEKaMU JUIsl MAIIMHHOTO OOyYeHHUS
(marpumep, Scikit-Learn).
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3HaHHWE OCHOB PabOTHI C SA3BIKOM MporpammupoBanus Python u ero 6mbamorekamu
st pabotel ¢ manHbMU (NumPy, Pandas, Matplotlib).

— MaIIMHHOE 00y4YeHue B OU3HEC cpee:
IIOHMMaHUe Ou3Hec-TIpolecca pa3paboTKu perieHus - JKuzHeHHbI! UK MalMHHOro
o0OydeHusl.

ymembw:

— paboTa ¢ TaHHBIMHU:
yMEHHE COoOMpaTh, OYMIATh M IpenoOpadareiBaTh JaHHBIC [UI1 MAIIMHHOIO
o0yueHwsI.
CIIOCOOHOCTh BHU3YaJIM3UpPOBaTh JAaHHBIE [UI BBISBICHHS 3aKOHOMEPHOCTEH U
AHOMAJIUH.

— TOCTPOEHUE MOJEIIEH:
yYMEHHE BBIOMPATh U IPUMEHSTh MOAXOASAIIME AITOPUTMBbI MAIIIMHHOTO 00yUYeHuUs JUis
pelIeHus] KOHKPETHBIX 3a/1a4.
CIOCOOHOCTBH HACTpauBaTh FHIIEPIIApaMETPbI MOJIEIIEH.

— aHaJu3 Pe3yJbTaTOB:
YMEHHE WHTEPIPETUPOBATH PE3yJIbTAaThl PAaOOTHI MOAEIECH W JeNaTh BHIBOABI Ha
OCHOBE IOJIyYCHHBIX JJAaHHBIX.

— MallMHHOe 00y4yeHue B OU3HeC cpeje:
yMEHHE IepeBOANTH OM3HEC-3a/1a9y B TEXHHYECKOE MIPEICTaBICHHE.
CIOCOOHOCTh O0OIIATBCSI € KOMaHJIOW pa3pabOTKH, UCHONIb3ysd TEXHUYECKYIO
TEPMHHOJIOTHIO U KOHTEKCT.

enademp:

— IPOrpaMMHUPOBAHUE:
0a3oBoe BiaZeHUE S3BIKOM mporpammupoBanus Python m ymenume pabortarb ¢
O6ubsImoTeKaMu JUIs aHAIM3a JaHHBIX U MAIIMHHOTO 00y4YeHusl.

— KPHUTHUYECKOE MBIIIITICHHUE:
YMEHHE KPHUTUYECKH AaHAIM3WPOBATh pPE3yJbTaThl W OOOCHOBBIBATH  BEIOOP
ITOPUTMOB U METOJIOB, HCIIOJIb3yEMBIX B IIPOEKTE.

— IOCTOSIHHOE 00y4YeHue:
HaBBIK caMo0o0Opa3oBaHus (ciaeauTh 3a TpeHaamu B cgepe MU - kak ¢ OusHec, Tak U ¢
TEXHUYECKON TOUKH 3PEHHS).

— MPOAYKTOBOE BHJICHHUE!
HAaBBIK IepeBoJ1a OM3HEC HEOOXOAMMOCTH B TEXHUYECKHE TpeOOBaHUS U 00OpaTHO.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus

Conep:xaHue KOMIETeHITHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AUCHMILIMHE (MOAYJIIO)

OIIK-1.

Crioco0eH HaXOauTh,
(hopMyITUPOBaTh U PelIaTh
aKTyaJIbHBIC U 3HAYHMBIC
MPOOJIEMBI TPUKIIATHON 1
KOMITBIOTEPHOW MaTeMaTuKN

OIIK-1.1.

3HaeT OCHOBHBIE METOIBI U
MOJXO0/IbI K PELICHUIO 33/1a4
MPUKJIaAHON U KOMITBIOTEPHOU
MaTeMaTHUKH, BKITIOYast
aJIrOPUTMbI, MaTEMaTHYECKOE
MOJIETTMPOBAHUE U TEOPUIO
OINTHMM3AIINH, a TAKXKE
COBPEMEHHBIE UHCTPYMEHTHI U
TEXHOJIOTUH, IPUMEHSIEMBIE JJIsI
MIPOTHO3UPOBAHUA U PEUICHUS
3a71a4 YIpaBJICHUs TPOTYKTOM

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh
MaTeMaTHYECKHE 3aa4y Ha
OCHOBE IpO0JIEM YIpaBICHUS
NPOJYKTOM, BEIOUpATh U
MIPUMEHSATH COOTBETCTBYIOIINE
METOZBI U AJITOPUTMBI TS UX
peIIeHHs, a TAKKe
UHTEPIPETUPOBATH U
MIPECTABIIATH PE3yJIbTaThI B
MIOHSTHOM U JOCTYITHOH (hopme
JUTSL IPUHSITHS 000CHOBAaHHBIX
pelIeHui

OIIK-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboTHI HA/T TPOEKTAMU HITH
HCCIIEIOBAHUAMU B 00/1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MaTeMaTHKH, BKITFOYasi y4acTue
B KOHKYPCaX, XaKaToHaX WK
HAYYHBIX TyOTUKAIUAIX, TIE
OBUIH pelIeHbl aKTyaTbHbBIE 1
3HAYMUMBIE 3a]]a9H YIIPABICHUS
MPOTYKTOM, TIOATBEPKICHHBIC
myOIMKaIe pe3yabTaToB UIn
BHEJIPEHUEM pa3pabOTaHHBIX
AJITOPUTMOB

OIIK-3.

Croco6eH caMOCTOSITEIILHO
CO3/1aBaTh MPHUKIIATHBIE
MIpOrpaMMHBIE CPEACTBA Ha
OCHOBC COBpeMeHHI)IX
WH(POPMAITUOHHBIX TEXHOJIOTHI
U CETEBBIX PECYPCOB, B TOM
YHCII€ OTEYECTBEHHOTO
MIPOU3BOJICTBA

OIIK-3.1.

3HaeT apXUTEeKTypy
COBpPEMEHHBIX BEO-CEpBHUCOB,
HanboJiee pacpOCTPAHCHHEIE B
UT-cpene A3bIkH
MIPOTpaMMHUPOBAHHUS, & TAKKE
0COOEHHOCTH OTEUECTBEHHBIX
WHPOPMAIMOHHBIX TEXHOIOTUH
1 IPOTPaMMHBIX CPEJICTB

OIIK-3.2.

VYmeer pazpabaTbIBaTh
MIPHUKJIIAJIHBIE TIPOTPAMMHBIC
CpE/ICTBA JUIS aBTOMATH3AIINN
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3aJ1a4 yIpaBiIeHUs IPOIYKTOM H
CO3/1aHUS IPOTOTHUIIOB
CEepBHUCOB, HCIOJB3Ys Hanboee
pactpoctpanenHsle B UT-cpene
SI3BIKHM IIPOrPaMMUPOBAHUs, a
TaK)K€ MHTEIPUPOBATh UX C
MIPOTpaMMHBIMHU HHTepdeiicaMu
JUTSL TOIIEPKKY TIPUHATHS
MPOJYKTOBBIX PEIICHUI

OIIK-3.3.

HmeeT nmpakTUUECKUNA OIBIT
pa3pabOTKH MPUKIATHBIX
MpOrpamMMHBIX cpenicTB B UT-
cpelie Iy aHaj3a JaHHBIX ’
[IOCTPOEHHUS MaTEMAaTUIECKUX
MOJIENICH, MPUMEHSIEMBIX B
€CTECTBEHHBIX HayKaxX H
YIPAaBIECHUH IIPOAYKTOM,
BKJIIOYAs! HCIIOJIb30BaHUE
CHUCTEM KOHTPOJISI BEPCHid,
WHCTPYMEHTOB HETIPEPHIBHON
HMHTETPALUY U pa3BEPTHIBAHUSA, &
TaK)Ke OTEYECTBEHHBIX

[K-5.

Crioco0eH OLleHUBaTh
TEXHUYECKYIO pealn3yeMOCTh
IIPOIYKTOBBIX pemeHuid B UT-
cpelie U MHTerpUpOBaTh MOJEIIN
MAaIIMHHOTO O0YYeHHS

[IK-5.1.

3HaeT BO3MOXKHOCTH U
OrpaHUYCHHUA IPUMCHCHUA
MoJielieil MaIIMHHOTO 00yUYeHHS,
OCHOBBI aPXUTEKTYPHI
MIPOTPaMMHBIX CUCTEM H
IMPUHOUIILI BHEAPCHUSA JaHHBIX
pemenuii B UT-cpene

[IK-5.2.

YMeeT oneHnBaTh
TPYIO3aTpaThl Ha peau3alnio
¢byHKIMH, HhopMyITHpPOBaATH
3aa4M JUTE KOMaH]{ aHAITUTHKH
JaHHBIX ¥ MallTHHHOTO
00y4eHus1, a TAKKE COCTABISTh
TeXHUYECKHE TpeOOBaHHMs

[K-5.3.

HNmeet npakTUYECKUNA OTIBIT
y4acTHUs B POCKTHPOBAHUU
pELIEeHUH C UCTIOJIb30BAHUEM
MOJIeTIei MaIlTMHHOTO O0YYEeHHS,
obecrnieunBas OallaHC MEXKIY
OM3HEC-TIEHHOCTELIO U
TEXHUYECKOM CII0XKHOCTBIO
BHEJIPEHUS

[K-6.

CnocobeH pa3pabaTpiBaTh
porpaMMHOe oOecTieueHue JIIs
pelIeHuns PUKIIAJIHbBIX 3371249 B
ctepe ynpasieHHS MTPOIYKTaMU
B UT-cpene

[K-6.1.

3HaeT OCHOBHEBIE SI3BIKH
IIPpOrpaMMHUpPOBAHUS U
WHCTPYMEHTHI aHaJI3a IaHHbBIX,
OCHOBBI CTATUCTUKHU U
HpI/IHHI/IHBI HpoeKTI/IPOBaHI/ISI
MIPOTPaMMHBIX CHCTEM,
MIPUMEHSIEMBIX JJIsl PEeIICHHUS
3aJ1a4 yIpaBJICHUS IPOAYKTaMU
B UT-cpene

[1K-6.2.

VYmeer pazpabaTbiBaTh
MIPOTrpaMMHBIE MOAYJIU U
CKPHIITHI JIJIsl aHAITU3a METPUK U
BaJIMJALMU TUIIOTE3, UCTIOJIB3YSI
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COBPCMCHHBIC TCXHOJIOTUH, a
TaKXXC ITPOBOJUTH TCCTUPOBAHUE
1 OTJIaJKy CO3JaHHBIX pCHIeHI/Iﬁ

[1K-6.3.

HMmeeT npakTUUECKUNA OIBIT
pa3pabOTKH MPOTPAMMHOTO
obecrieueHus TSI peIeHIS
3a/1a4 yNpaBiIeHUs MPOTyKTaMU
B UT-cpene, Bximrouast
aBTOMAaTH3AIHIO0 pad0OInX
IIPOIIECCOB U TIPE3EHTAITHIO
pe3yabTaTOB
3aMHTEPECOBAHHBIM CTOPOHAM
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
/i HaumeHnoBanue Qunas popua TKY
pa3gena THCHUILINHBI AYIHTOpHast padoTa (Tekyumi
Jleknun CemMuHapbI CamocTosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycneBaemoctH)
KHe padoTta
3aHSATHA)
1 Beenenne 4 4 15 JoMmaraue
3aJlaHus
MuUHU-IPOEKT
2 Perpeccus 4 4 15 Jomarmaue
3aJlaHus
MuHU-IPOEKT
3 Knaccuduxarms 4 4 15 Jomamrane
3aJIaHus
MuHH-IPOEKT
4 Knacrepuzanus 4 4 15 Jomamrane
3aJIaHuUs
MuHH-IPOEKT
5 Hetiponnslie cetn 2 2 10 Jomarane
3aJIaHus
MuHU-IPOEKT
6 Nzob6paxenus 2 2 9 Jomamaue
3aJIaHus
MuHU-IPOEKT
7 3ByK 2 2 9 Jomamrane
3aJlaHus
MUuUHHU-IPOEKT
8 Tekct 2 2 9 JloMarHue
3aJIaHus
MUHH-IPOEKT
9 I'eneparus 2 2 9 JloMarraue
3aJlaHus
MUuUHH-IPOEKT
10 PexomMenmarensrHbBIE 2 2 9 JloMarrHue
CUCTEMBI 3aJlaHus
MUuUHH-IPOEKT
11 | 3akmroueHue 2 2 9 JloMarraue
3aJlaHus
[IpoekT
IK3amen 6
Hmozo: 30 30 6 124
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)

DNEeKTPOHHBIA JOKYMEHT




4. Coaep:kaHue THCHANIMHBI (MOXYJIs)

Neni/m HaunMeHnoBanue pazgesa ConepxaHue TUCHUIIMHBI (MO1YJIs1) 10 TEMaM
JMCHMIJIMHBI (MO1YJIs1)

1 BBenenune Beenenue. Machine Learning lifecycle (Beenenue. )KuzHeHHBIN 1TUKIT
MarmmmHHOTO 00yJIeHHs)
Beenenue. OcuoBbl ontumu3zanuu Machine Learning anroputmos
(BBenenue. OCHOBBI ONTUMH3ALNH aITOPUTMOB MaIIMHHOTO
o0OydeHus)

2 Perpeccus 3HaKOMCTBO ¢ 3amaueii Perpeccnn
IToctpoenune ML maiiruiaiina s IPOTOTUIIMPOBAHMS PELIEHUS 3aa4l
Perpeccuu (IlocTpoenue cTpyKTypsI pa3paboTKu AJst
IPOTOTHUIIMPOBAHNUS PelIeHHs 3aa4yi MaluHHOTo 00y4ueHus -
Perpeccun)

3 Knaccudukanms 3nakoMcTBO ¢ 3aaaueit Kimaccudukanuu
[Hoctpoenune ML nmaiinnaiina AJjisi IPOTOTUIIMPOBAHUS PELICHUS 3aa4H
Knaccuduxammu (IloctpoeHne cTpyKTypsl pa3pabOTKe IS
IMPOTOTUIIMPOBAHUA PECIICHUSA 3a1a4n MamuHHoT0 O6y‘-ICHI/I$I -
Knaccudukanmn)

4 Knacrepuzanus 3HaKoMCTBO c 3aaauei Knacrepuzanuu
[Toctpoenune ML naiinnaiina Aji1 NpOTOTUIUPOBAHUS PELICHUS 3a0aun
Knacrepuzanuu (IToctpoenue cTpykTypsl pa3paOOTKH ISt
MPOTOTHUIIMPOBAHUS PEIICHHS 3a1auyi MallnHHOTO 00y4YeHHUs -
Kiacrepu3zarum)

5 Heliponnsle cetu Beenenue. Heliponnsle cetu

6 H300paxeHus PaboTa ¢ n300pakeHUsIMU

7 3ByK PaboTa co 3ByKoM

8 Texkct PaboTa ¢ TekcToM

9 ['enepanus 3amaya reHeparin

10 PexomeHniaTenbHble CHCTEMBL ITocTpoeHue peKOMEHIaTENbHBIX CUCTEM

11 3axmoueHue 3axmouenue. UM pa3paboTka B pealbHOH KU3HU
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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-00pa30BaTEIFHON Cpele YHHUBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJalleHHBIH JIOCTYIl K COBPEMEHHBIM MpPO(ECCHOHAIBHBIM 0a3aM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Koanwo, JI. ITocTtpoeHue cucteM MalmmHHOTO 00y4YeHUs Ha s3bike Python : mpakTuyeckoe
pykoBojctBo / JI. Koanwo, B. Pugapr ; nep. ¢ aarn. A. A. CiuakuHA. - 3-¢ u31. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHbii. - URL:
https://znanium.ru/catalog/product/2102618.

2. IlmatonoB, A.B. MammunaHoe oOydeHue : ydeOHOe TmocobWe it  BY30B /
A. B. [InaronoB. — 2-e u3n. — Mocksa : UznarensctBo FOpaiit, 2026. — 89 c. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-20732-3. — Texkct : snexkTpoHHb // OOpa3oBaTenbHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/589132.

/Jlonoanumensvhasn numepamypa:

1. I'puropseB, A. Mammnnoe o0yuenue. [IopT¢omano pearbHbIX MPOEKTOB : MPAKTUYECKOE
pykoBozctBo / A. I'puropses. - Caukt-IlerepOypr : [lutep, 2023. - 496 c. - (Cepus «bubauorexa
nporpammuctay). - ISBN 978-5-4461-1978-3. - Tekcr : osnekrponHwid. - URL:
https://znanium.com/catalog/product/2123375.

2. KamoB, W. MammnaHOe o0Oy4eHuWe i OW3HECa W MapKETHHTa : TPAKTHYECKOEe
pykoBozctso / M. Kanos. - Cankr-IlerepOypr : [Tutep, 2019. - 512 c. - (Cepus «IT ans Guznecay).
- ISBN 978-5-4461-0926-5. - Texcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1783938.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM MU HOPMaM UM 00ecrieunBaroleil mpoBeieHue Beex
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUHU /TSl TPOBECHUS 3aHATUI
JEKIMOHHOTO THUMNA, 3aHATUA CEMUHApPCKOro (IPakTUYECKOro) THUMA, TPYIINOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTeCTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

Nzydenune qucuuriinabl (MOyIst) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHUIX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;

— CMEeLMANN3UPOBAHHBIM 000PYAOBaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.
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[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBbHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(PECCHOHATBHBIM 0a3aM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Cceblika
(u3panms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMOTEKA
2. | Basza manneix s | T-crenuanucTos https://habr.com
3. | Basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpansieMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOO/IHO pacIpoCcTpaHseMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHbIe IPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIICH3UOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOoe CBODOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jisl INIAHNPOBAHUS M YYeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | mnuensmonHoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) [ sapy6exuoe | muuensnonnoe
Cucremsbl pesepsHoro konuposanms (backup):
Acronis Backup Advanced for 3apy0exHoe JINIEH3HOHHOE
HyperV

CIIpﬁBO'—IHO-HpaBOBLIe CHCTEMBI:
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Koncynbrantllintoc: cipaBouHoO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencTBa aHTHBHPYCHOI#H 31U THI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUTICH3UOHHOE

ousneca CranmaptHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Cucrembl ynpapjeHusi onéanorpaguyeckoi uHpopmManmeii:

Zotero | 3apy6exHoe | cBOGOHO pacpocTpanseMoe
CepBHCHI B CJIYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4AIOUIUXCH 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npornecce m3ydenuss muctuIUMHBL (Moayiisi) «MamuHHOEe OoOydeHue Il MEHeKepa
IPOAYKTa» B paMKax TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH HCIOJb3YIOTCS TaKUe BHUJbI y4eOHOMH
pa6OTI)I, KakK JICKOWH, CCEMHHApbl, AOMAIIHWC 3adaHWs, MHHH-TIPOCKTHI, IMPOCKT, a TaK¥XC
pasn4yHble BHUIBl CAMOCTOSTEIBHONH paboOThl O0YyYalOLIMXCA IO 33/JaHUI0 TpernojaBaTes,
HaITpaBJICHHBIC HA PA3BUTHUC HABBIKOB HpO(i)GCCHOHaHBHOﬁ JICKCHUKH, 3aKPCIIJICHUC MTPAKTUYCCKUX
npo¢eCCHOHATBHBIX KOMIETEHIINH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIIUH: KPaTKO W CXEMaTHYHO
dbukcupoBaTh OCHOBHBIC WJIEH, BBIBOJBI M OOOOIICHHS JIEKIMH, BBIIETSITh BaXKHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciau
pa3o0parbcsi B Marepuaie HE yHaercs, cleAyeT chOopMyIHpoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yueOHOH IeATEeTLHOCTH, IPOBOAUMAs B YI€OHOM 3aBECHUU IO
PYKOBOACTBOM TMpEMoJaBaTelNisi, TI/A€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYKIEHUSX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNE3HO MOATOTOBUTH BOIMPOCHI U WU ISl 0OCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[Ipu pabore Ham OOMaNTHUMHU 3aJaHUSIMA Ba)XXHO BHUMATEIHLHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBHIMIOJTHEHHS. PekoMeHyeTcs pa30uBaTh 3aJaHusl Ha JTAIbl, YTOOBI
n30ekaTh Teperpy3kd W JIydile YCBOUTh MaTepHall, WCIOJb30BaTh PAa3IUYHBIC HCTOYHHKHU
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Munu-npoexm — 3TO KpaTKOCPOUYHAs TPAKTUIECKas padoTa WHANBUIYAIBHO WIIA B MAJTBIX
rpynmnax, HampaBjieHHas Ha MPUMEHEHHE TEOPETUYECKUX 3HAHUU NJIsl PEIIeHUs KOHKPETHBIX
3az1ad.

B xome MuHU-TIpOEKTa CTYIEHThl MPOBOJAT aHAIW3 MPOOJIEeMBbl, pa3padaThIBaIOT
TEXHUYECKOE PEIICHUE U MPEACTABIISIIOT Pe3yIbTaThl B BUJIE OTYETA, MOJEIN WU MPE3CHTAIUH.
Takoit popmar crnocoOCTBYeT pa3BUTHIO HABBIKOB CaMOCTOSITENIbHON pabOThl, KPUTHUECKOTO
MBIIUICHUS U KOMaHJIHOTO B3aUMOJCHCTBUA.

Ilpoexkm — wuccnenoBarenbckas paboTa MO JUCHUIUIMHE (MOAYNIIO) M IPE3CHTAIHS
pE3yJIbTaTOB.

JIJ1s yCHeIHON MOATOTOBKU K MPOCKTY PEKOMEHAYETCS: YETKO ONPEISIIUTD LIEeIH U 3a7a9n
MPOEKTa; COCTABUTH TUTAH PabOTHI, pa30OMB MPOEKT HA 3Tallbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
KQ)KJ0r0 W3 HUX; MCIIOJIB30BaTh Pa3HOOOPA3HbIC UCTOYHHKH HH(POPMAIMK U UHCTPYMEHTHI JIIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ATO
HE00X0aUMO.

bonycnvie 6annbi — 3TO OLEHKH, KOTOPbIE CTYAEHTHI MOTYT IOJYYUTh 3a BBIIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

@opmar OOHYCHBIX OajUIOB IO3BOJIIET CTYJACHTaM YIYYIIUTh OONIYI0 OLEHKY IO
JUCLHUIUIMHE (MOYJII0) U CTUMYJIUPYET YIiyOJIeHHOE U3ydeHHe MaTepHrara.

Camocmosmenvruass paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIYOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miportiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuaiaMy MPU MUHUMAIILHOM yYacTHH MpenojiaBaTess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOIHUTEIBHBIX TEM, BHIMOTHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUuI U IPYTOE.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYII0)

Kpurepun nosy4yeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHLMI 110
AUCHUILVINHE (Moay/110) «MamuHHOe 00y4eHue A1l MeHeIKepa MPOAYyKTa»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCLUUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
9K3ameHa, IpU 3TOM IPOBOJUTCS OLIEHKA KOMITETeHIIUH, c(POPMUPOBAHHBIX MO JUCLUIUIMHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOW aTTeCTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJa OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oM, €ClIi HHOE He YKa3aHO B CUIIIa0yce TUCITUTUTHHBI:

JecaTubannbuas IlarudamibHas OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZIeHT MOJIHOCTBIO BIaJEET 3HAHUAMH, HM3JI0XKEHHBIMH B
9 OTJINYHO paboueii TporpamMme, W TIIYOOKO OCMBICISCT TUCITUIUIHHY
) OTINYHO (Momyiib). OH CaMOCTOSTENHLHO | JIOTHYECKH TI0CIIEI0BATEIHLHO
OTBEYAaEeT Ha BCE BOIIPOCHI, aKIIEHTUPYsI BHUMAaHUE Ha Hauboee
BaYKHOM. YmMmeer aHaJTM3UPOBATH, CpaBHUBATH,
KIacCHUIMPOBaTh,  0000IIaTh,  KOHKPETH3MPOBaTh  H
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACTSA

KIIIOYCBLIC MOMCHTBI nu YCTaHaBJINBas1 MNPUINHHO-

DNEeKTPOHHBIA JOKYMEHT



HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

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

CJIe/ICTBEHHBIE CBs3U. UeTKO (POpPMYIHPYET OTBETHI, yBEPEHHO
WHTEPIPETUPYET  Pe3yibTaThl  aHATW30B W JIPYTHX
HCCIICOBAHUM, a TaKXKe pEeIIaeT CIOoXKHbIe 3amaud. CTyIeHT
XOpOIIIO0 3HAKOM C METOJaMHU HCCIEeIOBaHUS, HEOOXOIUMBIMH
JUTSL TIPAKTUYECKON JIeATENbHOCTH, W YMEET CBS3bIBATh
TEOPETUYECKHE  aCMEeKThl  JUCUUIUIMHBI  (MOOyms) ¢
MPaKTUYECKUMU 3a/la4yaMHu.

Xoporo

Xoporo

CryneHT oOnajmaeT 3HaAHWAMU MpPEIMETa MOYTH B IMOJHOM
o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHIECKH
MOCJIE0BAaTEIFHO M BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHKE Ha HarboJiee 3HAYMMBbIX MOMeHTaX. OH
yMeeT aHaJM3UPOBaTh, CPAaBHUBATh, KIACCHU(HUIUPOBATS,
0000maTh, KOHKPETH3UPOBATH MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCIHSAS €ro KIIOUYCBBIC ACIEKTHl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHEBIC CBA3H.
®dopMyTUpyeT CBOM OTBETHI, YBEPECHHO HHTEPIPETHPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBAaHHUN, a TaKKe
pelIaeT CIOKHBIC CUTYaIllMOHHBIC 3amaud. CTYIEHT XOpOIIOo
3HAKOM C METOJaMHU WCCICIOBAHUS, HEOOXOIMMBIMHU ISt
NMPaKTUYCCKOW  JESITENbHOCTH, H  yYMEET  CBS3BIBATH
TEOPETHUYECKUE AaCIHEKThl TpEAMETa ¢ MPAKTUYCCKUMU
3a/1auaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crynent obnamaer 0a30BBIMU 3HAHUSAMH MO AMCLUIUIMHE
(MOAy1I0), HO HCIIBITBIBAET TPYIHOCTH IPU CAMOCTOATEIIBHBIX
OTBETax M HWCHOJb3YyeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JIONYCKAaeT OIINOKH, KaCAIOMINECs CyTH BOIIPOCOB.
CryzneHT crocoOeH peraTh TOIbKO CaMble IPOCThIE 3a1auu 1
BJaJieeT  JMIIb  MUHUMaJbHBIM  HaOOpOM  METO/OB
WCCJIEIOBAHNSI.

He cnan

N

He cnan

He cnan

CryneHT He oBiaaen 00s13aTeIbHBIM MUHUMYMOM 3HAHUH 110
MPEIMETY U HE MOXET OTBETUTb HA BOIIPOCHI, NAXKE ECIIH
MpENoAABATENb  3a4acT  JONOJHUTENbHBIE  HABOISILME
BOIIPOCHI.

Hucturnnuna (Moaynas) «MarmuHHOe 00ydYeHHe ISl MEHEIKEpa MPOIyKTa» OIEHUBACTCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTb Bec | KoanuectBo Onucanue

Homamnnue 3aganus | 30% 7 HaGop 3azma4 o TeMam HeJenu

MUHH-TIPOEKTHI 20% 6 Kparkocpounas npaktudeckas pabora

IIpoekt 30% 1 Hccnenoparesbckas paboTa 1Mo AUCHUILIUHE (MOIYIII0) U
Npe3eHTalus Pe3yIbTaToB

OKx3aMeH 20% 1 ITuceMeHHast WM ycTHast paboTa Hall 3aJaHUEM,
HAaIpaBJICHHBIM Ha TIPOBEPKY MOIYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOYJITIO)

B paMKax U3yuUCHUA JUCHUTIIINHBI (MOI[}/'JBI) BO3MOJXHO ITOJTYYCHUC 6OHYCHBIX 0aioBs.

®opmyJia pacyéra HMTOrOBOM OLEHKHM MO IMCUMIVIMHE (MoayJw) «MamuHHOe
o0y4yeHue 1Jis1 MeHeIkepa npoaykra»: «0,3 X cpennee 3a nomautaue 3aganus + 0,2 X cpenHee
3a MUHHA-TIPOEKTHI + 0,3 X mpoekT + 0,2 X sk3amen».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jomamnee 3aganue 1. [Ipororunuposanue ML-naiinuaiina (Perpeccus)
1. BweiOepute 3a7auy NporHO3UPOBaHUs (HApUMeEp, [IEHa HEABM)KUMOCTH, CIIPOC Ha TOBap,
BpeMs JOCTaBKH).
3arpy3ute naracer (Harpumep, housing.CSV MM CUHTETHYECKUH ).
3. Bemmonnure:
e AHanu3 U OYUCTKY JaHHBIX (IIPOITYCKH, BBIOPOCHI)
e Busyanuzanuio pacnpeneneHuid U KOppemsiuuii
o T'enepanuio npusnakos (feature engineering)

N

4. Tlocrpoiite baseline-mozmens (JuHENHas perpeccus) ¢ moMomrsio Scikit-learn.
5. Omnenurte kauectBo: MAE, MSE, R2.
6. CpenaiiTe BBIBOA: HACKOJIBKO MOJIEIb MOJAXOIUT JIJIsl OU3HEC-3a/1auH.
Jomamnee 3aganue 2. Kinaccugpukanus u Kjiacrtepusaunus
1. BeiGepuTte 3anauy kinaccupuKanuy (Hampumep, OTTOK KIUEHTOB, CIIaM-(UIIBTD).
2. lTloaroroBbTe maHHBIC, pa30eiiTe Ha train/test.
3. OOyunte MoJenb (JJOTUCTHYECKAST PETPECCHSI, CITYJaHbBIH Jiec).
4. Oruenute METPUKHU: accuracy, precision, recall, F1, ROC-AUC.
5. Ilposenure knacrepuzauuto (K-Means) o noBegeHuYeCKUM IpU3HAKAM.
6. Busyanusupyiite Ki1acTepsl U OMUILIUTE UX CMBICT (Hampumep, "akTuBHbIE", "puUCKOBbIe"

MOJIb30BATEIH ).

Jomamnee 3aganue 3. PaboTa ¢ TeKCTOM H peKOMeHAaTe/IbHbIe CHCTEMbI
1. Bosbmute naracet oT3bIBOB (Hampumep, Amazon, Yelp).
2. Brpmonnure:
e IIpeno6paboTky TekcTa (TOKEHU3AIIUs, CTOI-CIOBA, JIeMMaTU3aLIKsA)
e Bexkropuzauuto (TF-IDF unu embeddings)
o Kiaccudukanuro mo TOHaTbHOCTH (IO3UTHUB/HETATUB)
3. TloctpoiiTe mpOCTyI0 KOJUTAOOPATUBHYIO PEKOMEHIATEIbHYI0 CHUCTeMy (Ha OCHOBE
PEUTHHTOB).
Onenute kauectBo: RMSE miu precision@k.
5. Odopmute B Jupyter Notebook ¢ mosicHeHUsIMHU.

B

IIpuMepHoe onucaHue 32/IaHUS] U KPUTEPUH OLleHUBAHUSI K MUHU-TIPOEKTAM

1. Iporno3upoBanue cupoca (Perpeccus)
Haszsanme: [Iporao3upoBanue €xeJHEBHOIO CIIpoca Ha TOBAp.
Hean: I[Toctpouts MOAEINb, MPEICKA3bIBAIOIIYI0 KOJIMYECTBO apeH]l 3a JICHh Ha OCHOBE
MOTO/IbI, THSI HEJIENH, CE30HA.
TexHuuyeckue maru:
e 3arpy3ka M OYMCTKa JaHHBIX
e AHanu3 KOppessuii
e OOyuenue Moaenu (JIMHEWHas perpeccus, CIIyIaiHbIH Jiec)
e Ouenka no MAE u R?
O:xunaemplii pe3yabTar: Pabodast Mogens ¢ HHTepIpeTalueil BAXHOCTH MPU3HAKOB.

Kpurepun onenuBanus:
e IloaroroBka JaHHBIX.
e Busyanusauus u aHanu3 NpU3HAKOB.
o IlocTpoenue monenu perpeccun.
e Ouenka no MAE, MSE, R2.

DNEeKTPOHHBIA JOKYMEHT



Odopmienue.

2. Onpenesnenue oTrToKka KaueHToB (Kiaccnuxamus)

HaszBanue: [Iporuos orroka B MOJIKUCKE HA CEPBUC

Heab:OnpenenuTs, KaKUe KJIMEHTHI ¢ BBICOKOW BEPOSITHOCTBIO YIUAYT.
TexHu4eckue MATK:

[ToaroroBka JaHHBIX (YACTOTA UCIOIB30BAHUS, UIUTEILHOCTD, OIJIaTa)
banancuposka kiaccoB (SMOTE wiu Beca)

OO6yuenue moaenu (moructuueckas perpeccusi, XGBoost)

Orenka mo precision, recall, F1

O:xupaemplii pe3yjbTaT: Moenb ¢ UHTEPIPETAMEH KITFOYEBBIX (DAKTOPOB OTTOKA.

Kpurepun oueHuBanmsi:
DopmyJIMPOBKA LEIEBOM EPEMEHHOM.
[ToaroroBka npu3HaKoB.

OO0yueHne Moenu KiIacCUPUKAILIH.
WNHuTtepnperanus pe3yabTaToB.

3. CermenTauus nosb3oBaresei (Kinacrepusamus)

Ha3zBanme: CermeHrauus [1osb30BaTeleii MO  MOBEACHUIO B  IPUIIOKEHUU
Heab:Beiaenuts TpyIIIbI M0JIb30BaTENEH TUTSL NEPCOHAIIN3AIUY.
Texnuveckue maru:

[ToaroroBka MpU3HAKOB (ceccuu, BpeMs, JCHCTBHS)

Hopmanu3zauus gaHHbIX

IIpumenenue K-Means nnu DBSCAN

Busyanuzanus kiacrepos (t-SNE, PCA)

WNHTtepnperaiysi CECrMEHTOB

O:xunaempbiii  pesyabrar: Onucanue 3-4 CETMEHTOB C PEKOMEHIAIUAMH TI0
B3aUMO/ICHCTBUIO.

Kputepun ouennBanus:

DopMHUpOBaHUE MTPU3HAKOB OBEACHUS.

Hopmanuzanus 1aHHbIX.

ITpumenenne K-Means uiau Apyroro aaropurma.

Busyanu3zanus knactepos.

OnucaHue U UHTEPIPETALUs CETMEHTOB.

IIpumepHoOe onMcaHue 3a1aHNS ¥ KPUTEPUH OLICHUBAHUS K NPOCKTY

MunumanbHo xku3HecnocoOHblil npoayktT (MVP) — nepcoHanbHbIi pekoMeHAATe b

Hean: ITocTponTh MHHHMMANBHO KM3HECIOCOOHBIM IPOJYKT PEKOMEHIATEIbHONH CHCTEMBI,
IpeIararmen KYpPCBI Ha OCHOBE MHTEPECOB " ITOBEJCHUSI.
DYyHKIUOHA:

BBox mpoduitst (MHTEpeCH], MPEAbITYIIHE KYPChI)

JIlBe Mosienu:
— KonnaboparuBHas ¢unbTpanus (o peUTrHram)
— KonrtenrtHas ¢punbTparus (Mo onucaHusM KypcoB)

BriBoa TOI-5 pekoMeHaanui

Texnn4yeckune TpeOOBaAHUSA:

Python, pandas, scikit-learn, TF-IDF

[TpocTtoii unTepdeiic

Jloruka oOHOBJIEHUS PEKOMEH AU
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Kpurepun oueHuBanmsi:

PaboTocrocoOHOCT MOJENTH U PEKOMEHIAITUH .
Peanuzamus xoTs 661 ogHOTO THIMA PruTbTpanuu (KOu1abopaTuBHAS WM KOHTCHTHAS).
KauecTBO MOATrOTOBKM TaHHBIX U MPU3HAKOB.

Hannuue npocrtoro unTepdeiica.
OdopmieHne Kosia U TIOKyMEHTAIIHU.

3amanus 1J151 NPOMEKYTOYHOM ATTECTANUM 10 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Komnerenuust
n/n
1. UYro Takoe oOyuarorias BeIOOpKa? HabGop naHHBIX, HA KOTOPOM 00y4aeTcs [K-6
MOJIEIb
2. B uém paszHuna Mexnay perpeccuei u Perpeccus npeackasslBacT 4ucio, [1K-6
KJaccuuKamen? KJaccu(UKaINs — KaTeroOpuio
3. Yro Takoe nepeodyueHue? Mogens xopouio paboTaeT Ha [1K-6
oOyJaronmx JaHHbIX, HO TUIOX0 — Ha
HOBBIX
4, Kakwue tumnsr 00yueHus ObIBaroT? C yuureneMm, 63 yIuTes, ¢ IIK-5
HOJKpETUICHUEM
5. Uro rakoe feature engineering? Cosznanrie HOBBIX MMPU3HAKOB 3 [K-5
UCXOJ/HBIX JaHHBIX
6. Uro o3HayaeT MeTpuKa accuracy? Jlons mpaBUIIBHBIX NpeCKa3aHuil cpenn [1K-5
BCEX
1. UYro Takoe precision? JloJ1s BEpHBIX MOJIOKHUTEITBHBIX OIIK-1
IIpeICKa3aHui Cpeiu BCeX
TTOJIOKUTEIBHBIX
8. Uro Takoe Kpocc-Banuanus? Mertoa OUeHKH MOJEIH Ha PA3HBIX OIIK-1
0JIBEIOOPKAX JIAHHBIX
9. Kak paboraer nepeBo pemreHuii? Pa3nenser naHHble 0 NpU3HaKaM, OIIK-1
CTpOSI IEPEBO PEIICHHHA
10. UYro takoe MAE? Cpennsist abcotoTHast OmMOKa POrHo3a OIlK-1
11. Kak nmoaroToBuTh pa3MeyeHHbIC UYepes Datal.oader / renepaTopsi OI1K-3
JTAaHHBIE JIJIs1 O0y4YCHHS HEHPOHHON JTAHHBIX
CETH B KoJie?
12. Uro nenaer K-Means? Paznensier nannbie Ha K Ki1acTepoB 1o OI1K-3
CXOXKECTH
13. Uro rakoe TF-IDF? Mepa BaxHOCTHU CJIOBa B TEKCTE OIIK-3
OTHOCHUTEITLHO KOJUIECKITUH
14. Kakue nanHbie Hy>KHbI JJ1s1 PasMedeHnnrIe manHbBIC, JOCTATOYHOIO OIIK-3
HeHpoHHOH ceTn? 00BpEMa 1 KauecTBa
15. UTto Takoe THmeprnapamMmeTpsI? Hactpoliku Mozaenu, 3aaBaeMbie J10 OIIK-3

oOy4eHus (Hanpumep, rryOuHa aepesa)
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