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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuiuiHbel (Moayinsi) «MamuHHOE 0oO0ydeHue Uil MeHeIKepa
IPOAYKTa» COCTaBJIE€HA B COOTBETCTBUHU C (heJiepalibHbIM IOCyIapCTBEHHBIM 00Pa30BaTE/IbHBIM
CTaHJApTOM BBICIIETO 00pa3oBaHMs — MarucTpatypa no HampasieHuto 02.04.01 Martematuka u
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHKA, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Wzydenne mucnurumHbl (Moxyis) «MammHHOE OOydeHue Uis MEHEKepa MpPOIyKTa»
103BOJIsIET C(HOPMHUPOBATH CUCTEMHOE NOHMMAHHME OCHOB MAIIMHHOIO OOy4YeHMsl, KIIHOYEBBIX
QITOPUTMOB, METOJOB OLEHKM M >KU3HEHHOro IMKjJa pemeHuid. JlucnumuimHa (Moayib)
HalpaB/IeHAa Ha Pa3BUTHE y MEHEKEPOB MPOJYKTa HaBBIKOB B3aUMOJCHCTBUSA C KOMaHIaMH,
nepeBoja Ou3Hec-3a/1a4 B TEXHUYECKHE TPEOOBaHMSA, OLEHKM NPHUMEHUMOCTH TOIXOJIOB HU
MHTEpIpeTaluy pe3yabTaToOB Moieel. AKLIEHT c/eJlaH Ha IPAaKTUYECKOM NIPUMEHEHUH 3HAaHUH B
IIPOJTYKTOBOM CpeJie.

MecTo TMCHUIJIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa3oBaTe/ibHOM NMPOrpaMMbI

Hacrosimmas muciuriinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIC HAayKH, MpOoduib
[TpoxykTOBasi aHATMTHKA ¥ BXOJIUT B BApUATHBHYIO 4acTh bioka 1, popMupyeMyro yuacTHUKaMu
00pa30BaTebHBIX OTHONICHUH KaK TUCIIUIUIMHA TI0 BEIOODY.

JucuurumHa (MOAYJb) JOCTYITHA K M3Y4YCHHUIO Ha 2 Kypce B 3 U 4 ceMecTpe Ha BBIOOP.
JlocTymHa Ui TPOXOKACHUS TPH YCIOBHH YCICIIHOTO 3aBEPUICHHS AMCIUIUIMH (MOTyJIei)
«Python nns ananusa qaHHBIX» U «OCHOBBI CTATUCTHKUY.

Hesb n3yyeHust AUCHMILIMHBI (MOAYJIs): TIOATOTOBUTH oOyyaromuxcs K 3pHeKTuBHOMY
Y4aCTHIO B TIPOEKTAaX C HCIOJB30BAaHMEM MAIIMHHOTO OOydYeHUs, BKIIOYas IIOHUMaHHE
IPUHIUIOB paboThl MOAENEH, BEIOOP MOAXOAALIMX AJITOPUTMOB, OLIEHKY KadecTBa PELICHUN U
B3aUMO/ICHCTBHE C TEXHUYECKIMU KOMaHJaMH Ha O0IIEM SI3BIKE.

3agaum M3y4eHUus TUCHUILIMHBI (MOYJIs1):

— OCBOMTH OCHOBHBIE€ MOHATHS MAIIMHHOTO OOYYEHMs: TUIBI 33/1a4, BUAbI O0y4eHHUs,
KJTFOUEBBIE TEPMUHBI;

— HW3YYUTbH NOMYJISIPHBIE ATOPUTMBI M MX TIPUMEHEHNE B OM3HEC-3a/1auax;

— HAYYUThCS OLIEHUBATH KAYECTBO MOJIEIEH C MOMOIIBI0 METPUK M BaINALIUH;

— OCBOMTb B3aMMO/ICIICTBUE C TaHHBIMU: TPe100pabOTKa, BU3yaIn3alHs.

— HAY4MThCs IEPEBOINTH OM3HEC-TIpoOIeMy B ml-3a1auy U yIpaBiTh €€ peaau3aluei;

B pesyabTare 0CBOCHUS! TUCHMIIMHBI (MOAYJIs1) 00y4AIOLIUIICH 10JIKEH

3HamMb:

— OCHOBBI TEOPHUU MAIIIMHHOTO 00YyUEHHUS:

NOHUMAaHHUE KITIOYEBBIX TMOHITHH W TEPMHHOB (HampuMmep, OOydJarolias U TeCTOBas
BBIOOPKH, MTapaMeTpbl MozeNH, feature engineering/reHeparysi IPU3HAKOB).

3HAaHUE PA3IUYHBIX TUIIOB MAIIMHHOTO 0OyueHus (00ydeHue ¢ yuuTeneM, oOyueHue
0e3 yuuTens) 1 uX 0COOCHHOCTEH.

— 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.

— METOBI OIIEHKH MOJIENEH
U3y4eHHE METOJOB OIIEHKM IPOM3BOIAMTEILHOCTH MoJeNei (accuracy, precision,
recall, MAE, MSE u np.).
3HaHHE MPUHIIUIIOB KPOCC-BAJIMIAIIMK M HACTPOEK THIIepIIapaMeTpoB.

— HHCTPYMEHTHI U OMOJINOTEKH:

O3HAKOMJICHHE C TMOMYJSAPHBIMH OHOIMOTEKaMH JUI MAIIMHHOTO OOYy4YEeHUs
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(mampumep, Scikit-Learn).
3HaHHE OCHOB PAa0OTHI C SI3BIKOM IporpaMmupoBanusi Python u ero oubmnorekamu
1utst paboTel ¢ nanabiME (NumPy, Pandas, Matplotlib).

— MalIMHHOE 00y4YeHue B OU3HeC cpene:
NOHUMaHue Ou3Hec-Tpolecca pa3paboTKU penieHus - JKU3HEeHHbIH MK MalmHHOTO
o0yueHwUs.

ymemp:

— palboTa ¢ TaHHBIMH:
yMEHHE coOuparh, OYMIIATh M NpenoOpadareiBaTh HaHHBIC U MAIIMHHOTO
o0OydeHusl.
CMOCOOHOCTh BH3YaJIMU3UPOBATh JAaHHBIC [UIS BBISIBICHUS 3aKOHOMEPHOCTEH U
AHOMAJIUH.

— TIOCTPOEHHE MOJIEIICH:
yYMEHHE BBIOUPATh U IPUMEHSTH IMOJXOAAIINE AITOPHUTMBI MAIIMHHOTO O0yUYeHHUS ISt
pEelICHUS] KOHKPETHBIX 3a/1a4.
CIMOCOOHOCTH HACTPaMBaTh THIIEPIIAPAMETPHI MOJIEIICH.

— aHaNW3 Pe3yJIbTaTOB:
YMEHHE WHTEPIPETUPOBATh PE3YJbTAaThl Pa0OOTHl MOJENEH M JeNlaTh BBIBOJBI Ha
OCHOBE TIOJTYYCHHBIX JTAHHBIX.

— MAaIlIMHHOE 00y4YeHue B OM3HEC cpee:
yMEHHE TIEPEBOAUTH OU3HEC-3a/1a4y B TEXHHUYECKOE MIPE/ICTaBIICHHE.
CIOCOOHOCTh OOIIATBCSI € KOMAHIOW pa3padOTKH, WCIONb3ysSd TEXHHUYECKYIO
TEPMHUHOJIOTHIO U KOHTEKCT.

enademu:

— MPOrpaMMHUPOBAHUE:
0a30BOe BIIAJICHUE SI3BIKOM TporpammupoBanus Python u ymenue pabortath ¢
OubIMoTeKaMu TS aHAJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHHSI.

— KPHUTHYECKOE MBIIIICHHUE:
YMEHHE KPUTHYECKH aHaIM3UpOBaTh pE3ydbTaThl U OOOCHOBBIBATH BHIOOP
AITOPUTMOB U METOJIOB, FICTIOJIB3yEMBIX B IIPOEKTE.

— TIOCTOSTHHOE 00y4YeHHe:
HaBBIK caMo0Opa3oBaHus (cieauTh 3a TpeHaamu B cpepe MU - kak ¢ OuzHec, Tak u ¢
TEXHUUYECKON TOUKH 3PEHHS).

— MPOAYKTOBOE BHJICHHUE!
HaBBIK TIEpeBoia OM3HEC HEOOXOIMMOCTH B TEXHUUYECKHE TpeOOBaHMsI U 0OpaTHO.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenuu, Qopmupyembie B pe3yabTaTe OCBOCHHUS JAUCHUIUIMHBI (MOIYJsS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus

Conep:xaHue KOMIETEeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AUCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOEH
IESITEILHOCTH, a TAKIKE
MIPHUHIUIGI YTIPABICHHS
BPEMEHEM M IISJICIIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabaThiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJyYEHHOU
CaMOOIIEHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HaIpaBJICHHBIX Ha Pa3BUTHE
TaHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIHTh,
(GopMyITHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAYUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHUKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJCIINPOBAHUE U TEOPHIO
ONITHMU3ALINY, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBarTh U
($hopMynupoBaTh
MaTeMaTHYeCKue 3a4a4H,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOZBI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
WHTEPIIPETHPOBATH U
MPECTaBIISTh PE3yJIbTaThl B
MIOHSITHOM M JOCTYITHOH hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboTHI HAT MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHKH, BKIIOYasl yJ4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIM PEILICHBI aKTyaIbHbBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
(hOpMBI 1 3aKOHOMEPHOCTH B
JTAHHBIX MPOTYKTOBOM
AHAIUTUKA

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
MIPOJYKTOBOM aHAIIMTUKH, &
TaKXe KIIFOUEBLIE
3aKOHOMEPHOCTH U MOJEJIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3C U
HHTEPIPETALNN JaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CHCTEMaTU4YeCKUH aHaIIN3
MPOAYKTOBOM aHATUTHKH,
BBISIBIIATH U (POPMYJINPOBATh
00111I1Ie 3aKOHOMEPHOCTH |
TCHACHIIUHU, a TAKIKEC IPUMCHATH
METOBI UCCIICAOBAHMS AJIS
[IOJTy4CHUS HOBBIX 3HAHUH U
ITIOHUMAaHHUA

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI B 00J1aCTH TIPOTYKTOBOM
aHAJIMTHKH, BKJIIOYAsl y4acTue B
HAYYHBIX MPOEKTAX,
HCCIICAOBAHUAX WIN
MPAKTUYECKUX 3aaHUSX, [1€
OBUIN BBISIBJICHBI U OTIHCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

IK-3.

CriocoOeH pemarp 3a1a4u
poheCCHOHATBHOMN
JIeSITeTIbHOCTH B 00JaCTH
MPOYKTOBOW aHAJIMTHKH,
(hopMyJTUPOBAThH PE3YJILTATHI
aHaJIn3a U BBIABJIIATH
MOCJECTBUS TOTYYSHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX pEIICHUH U
ONTUMH3AIUH TPOAYKTOB

[K-3.1.

3HaeT METOIbl U UHCTPYMEHTHI
MPOAYKTOBOM aHATUTHUKHU

[K-3.2.

YMeeT npuMeHsTh
AHATUTUYECKUE HHCTPYMEHTBI U
IPOrpaMMHOE 00ECIIeUeHUE ISt
00paboOTKH U BU3yaTH3alluH
JIaHHBIX, & TAKXKE
(hopMyTHpOBaTH BEIBOJIBI HA
OCHOBE IIPOBE/ICHHOTO AaHAIN3a

[K-3.3.

Wmeer onbiT paboOThI HaZ
peanbHBIMH IPOSKTaMH B
00J1acTH MPOTYKTOBOM
AQHAJIMTHKH, BKITFOYAs aHAJIN3
MIOJIb30BATEIILCKOTO MTOBEACHHS
" OIITUMU3ALUIO ITPOAYKTOB Ha
OCHOBC ITOJIYYCHHbBIX JAaHHBIX

[1K-6.

CriocobeH pa3padaTsiBaTh
nporpaMMHoe oOecrieueHne s
peUICHUA IMPUKIIAJHBIX 3a1a4 B
chepe TPOYKTOBOM aHATTUTHKH

[1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
MIPOTpaMMHUPOBAHHS, METOIbI
pa3paboTKu MPOTrpaMMHOTO
o0OecrieueHus, a TaKkxKe
MPUHLMIIEL TPOEKTUPOBAHHS U
ApXUTEKTYPBI IPOrPAMMHBIX
CUCTEM, IPUMCHACMBIX B
MPOAYKTOBOW aHAJIUTUKE

[1K-6.2.

Vmeer AHAJIM3UPOBATH
NPpUKIIaJHBIC 3a/la4u,
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paSpa6aTLIBaTI> AJITOPUTMBI U
p€aIn30BbIBATh UX B BUAC
nporpaMMHOI0 O6€CHC‘1€HI/I$I,
HCNOJIb3Yysd COBPEMCHHBIC
HWHCTPYMCHTBI U TCXHOJIOTHUH, a
TaKXXE ITPOBOJUTH TCCTUPOBAHUE
1 OTJIaJKy CO3JaHHBIX peHIeHI/Ifl

[1K-6.3.

HMmeeT npakTUUECKUNA OIBIT
pa3pabOTKH IPOTPaMMHOTO
obecrieueHus B paMKax
peanIbHBIX TPOEKTOB, BKIIIOYAS
ydacTHe B KOMaHZaX, rae ObITH
YCIIETITHO PEeaTN30BaHbI
peuIeHus A1 KOHKPETHBIX
NPUKIATHBIX 337249
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
/i HaumeHnoBanue Qunas popua TKY
pa3aena THCHUILINHBI AYIHTOpHast padoTa (Tekyumi
Jleknun CemMuHapbI CamocTosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycneBaemoctH)
KHe padoTta
3aHSATHA)
1 Beenenne 4 4 15 JoMmaraue
3aJlaHus
MuHU-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.)
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4. Coaep:kaHue THCHANIMHBI (MOXYJIs)

Neni/m HaunMeHnoBanue pazgesa Conep:xaHue 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 cTpyKTypsl pa3paboTKH IJist
IPOTOTHUIIMPOBAHNUS PelIeHHs 3aa4yi MaluHHOTo 00y4ueHus -
Perpeccun)

3 Knaccudukanms 3nakoMcTBO ¢ 3aaaueit Kimaccudukanuu
[Hoctpoenune ML nmaiinnaiina A1 NPOTOTUIIMPOBAHUS PELICHUS 384l
Knaccuduxammu (IloctpoeHne cTpyKTypsl pa3pabOTKe IS
IMPOTOTUIIMPOBAHUA PCUICHUA 3aJa4r MamuHHOoro O6y‘ICHI/I${ -
Knaccudukanmn)

4 Knacrepuzanus 3HaKoMCTBO c 3aaauei Knacrepuzanuu
[Hoctpoenune ML nmaiinnaiina Ay NPOTOTUIIMPOBAHUS PELICHUS 3aa4K
Knacrepuzanuu (IToctpoenue cTpykTypsl pa3paOOTKH ISt
IPOTOTHUIIMPOBAHUS pelIeHH 3a1adyi MauHHOTO 00y4YeHH -
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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
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. CnuakuHA. - 3-¢ u31. - Mocksa : JIMK
ITpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : smektponHsii. - 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 : IIutep, 2023. - 496 c. - (Cepus «bubauorexa
nporpammuctay). - ISBN 978-5-4461-1978-3. - Tekcr : oaaekrponHeid. - URL:
https://znanium.com/catalog/product/2123375.

2. Kao, W. MamwmnaHOE 0Oy4YeHHE i OW3HECa W MapKETHHTa : TIPAKTHYECKOEe
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

VYHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
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
JEKIIMOHHOTO THUMA, 3aHATUH CEMHMHApCKOro (IPaKTUYECKOro) THMA, TIPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [lomMemeHns: yKOMIUIEKTOBaHbI CIIEUATM3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

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

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHUYECKUMHU KAIbKYJISATOPAMH;

— 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 KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

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 xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO 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 JIMIIEH3HOHHOE
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-TIIPOCKTHI, IPOCKT, a TaK¥XC
pasn4yHble BHUIBl CAMOCTOSTEIBHONH paboOThl O0YyYalOLIMXCA IO 33/JaHUI0 TpernojaBaTes,
HaITpaBJICHHBIC HA PA3BUTHUC HABBIKOB HpO(beCCI/IOHaJ'ILHOI\/JI JICKCUKH, 3aKPCIVICHUC IMTPAKTUICCKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

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

B mporecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIIUH: KPaTKO W CXEMaTHYHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITATHCSI HAWUTHU OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yuyeOHOUN JesATEeTLHOCTH, TPOBOIUMAS B YI€OHOM 3aBEJICHUU IO/
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHThHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTE€puajiaMu, YyTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, 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
TpeOOBaHUSMHU U CPOKaMH BBIMOJTHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA JTarbl, 9YTOObI
n30ekaTh Teperpy3kd W JIydile YCBOUTh MaTepHall, WCIOJb30BaTh PAa3IUYHBIC HCTOYHHKHU
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nH(opMaIuu, BKIIIOYasi y4eOHUKHA U OHJIAWH-PECYPCHI, IJis 0oJiee TIIyOOKOTO TOHMMaHUS TEMBI.

Munu-npoexm — 3T0 KpaTKOCpPOUHas MpakTH4eckas padboTa WHIMBUIYAILHO UM B MaJIbIX
rpynmnax, HampaBjieHHas Ha MPUMEHEHHE TEOPETUYECKUX 3HAHUU NJIsl PEIIeHUs KOHKPETHBIX
3az1ad.

B xome MuHH-TIpOEKTa CTYIEHThl MPOBOJAT aHAIMU3 NPoOJIeMbl, pa3padaThIBalOT
TEXHUYECKOE PEIICHUE U MPEACTABIISIOT Pe3yIbTaThl B BUJIE OTYETA, MOJCIIH WM MPE3CHTALINH.
Takoit popmar crnocoOCTBYeT pa3BUTHIO HABBIKOB CaMOCTOSITENIbHON pabOThl, KPUTHUECKOTO
MBIIUICHUS U KOMaHJIHOTO B3aUMOJCHCTBUA.

Ilpoexm — wuccnenoBarenbckas paboTa MO JUCHUIUIMHE (MOAYNIO) M IPe3CHTAIHS
pE3yJIbTaTOB.

JIJ1s yCHeNHON MOATOTOBKU K MPOCKTY PEKOMEHIYETCS: YETKO ONPEICIIUTD LEIU U 3a7a9n
MPOEKTa; COCTABUTH TUTAH PabOTHI, pa30OMB MPOEKT HA 3Tallbl C YKa3aHUEM CPOKOB BBITOJIHEHUS
KQKJ0r0 W3 HUX; MCIIOJB30BaTh Pa3HOOOPA3HbIC UCTOYHUKH HH(POPMAIIMK U UHCTPYMEHTHI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCHTH KOPPEKTUBHI B IUIAH, €CJIH 3TO
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 CTUMYJIMPYET YIiiyOJIeHHOE U3ydeHHe MaTepuasa.

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

B miportiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIeKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE N3YUEHUE YUeOHBIX MaTEpPUAIOB TUIAHOB
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/0) «MamuHHOe 00y4eHue A1l MeHeIKepa MPOAYKTa»

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,
KIaccuUIMPOBaTh,  0000IIaTh,  KOHKPETH3MPOBaTh |
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACTSA

KIIIOYCBLIC MOMCHTBI nu YCTaHaBJINBas1 MNPUINHHO-
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HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

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

CJIe/ICTBEHHBIE CBS3U. UeTKO (OpPMYIHpPYET OTBETHI, yBEPEHHO
WHTEPIPETUPYET  Pe3yibTaThl  aHATW30B W JIPYTHX
HCCIEIOBAHUM, a TaKXKe pEelIaeT CIOXHbIe 3aaaud. CTyIeHT
XOpOIIIO0 3HAKOM C METOJaMHU HCCIEeIOBaHUS, HEOOXOIUMBIMH
JUTSL TIPAKTUYECKON JIeATENbHOCTH, W YMEET CBS3bIBATh
TEOPETUYECKHE  aCMEeKThl  JHCUUIUIMHBI  (MOAyNs) ¢
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 HanboJiee 3HAYMMbIX MOMeHTaX. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATH,
0000maTh, KOHKPETH3UPOBATH MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCIHSAS €ro KIIOUYCBBIC ACIEKTHl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHEBIC CBA3H.
dopMyTUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETHPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBAaHHUN, a TaKKe
pelIaeT CIOKHBIC CUTYAIMOHHBIC 331aud. CTYIEHT XOpOIIo
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.
CryneHT crocoOeH pemaTh TOJIBKO caMble IPOCThIE 3aJaud U
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  JONOJHUTEIbHBIE  HABOIALIME
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 (MOYITIO)

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 3a71auy NporHO3UPOBaHUs (HApUMeEp, [IEHa HEABMKUMOCTH, 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 (JuHENHAsS 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 3amauy KnaccupuKanuy (Hampumep, OTTOK KIHEHTOB, CIIaM-(QUIIBT).
2. lTloaroroBwTe 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 OMUIIUTE UX CMBICT (Hampumep, "akTUBHBIE", "pUCKOBBIE"

MOJIb30BATEIH ).

Jomamnee 3aganue 3. PaboTa ¢ TeKCTOM H peKOMeHAaTe/IbHbIe CHCTEMbI
1. Bosbmute naracet oT3bIBOB (Hampumep, Amazon, Yelp).
2. Brpmonnure:
e TIpenobpaboTKy TekcTa (TOKEHHU3AIUS, CTOM-CIIOBA, JIEMMAaTH3aIIHs)
e Bexkropuzauuio (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

IIpnMepHoe onucaHue 32IaHUS] 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 Busyanuzauus u aHanu3 NpU3HAKOB.
o IlocTpoenue monenu perpeccun.
e Ouenka no MAE, MSE, R2.
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Odopmienue.

2. Onpenesnenue oTrToKka KaueHToB (Kiaccnuxamus)

HaszBanue: [Iporuos orroka B MOJIKUCKE HA CEPBUC

Heab:OnpenenuTs, KaKUe KJIMEHTHI ¢ BBICOKOW BEPOSITHOCTBIO YIUAYT.
TexHu4eckHe ATHK:

[ToaroroBka JaHHBIX (YACTOTA MCIIOIb30BAHMUS, UIMTEILHOCTD, OIJIaTa)
banancuposka kiaccoB (SMOTE wiu Beca)

OO6yuenue moaenu (moructuueckas perpeccusi, XGBoost)

Orenka mo precision, recall, F1

O:xupaemplii pe3yjbTaT: Moenb ¢ HHTEPIPETAMEH KITFOYEBBIX (PAKTOPOB OTTOKA.

Kpurepun oueHuBanmusi:
DopmyJIMPOBKA LEIEBOM EPEMEHHOM.
[ToaroroBka npu3HaKoB.

OO0yueHne Moenu KiIacCUPUKAILIH.
WNHuTtepnperanus pe3yabTaToB.

3. CermenTauus nosb3oBaresei (Kinacrepusamus)

Ha3zBanme: CermeHrauus [o0JIb30BaTelIe 1O  MOBEACHUIO B  IPUIIOKEHUU
Heab:Beiaenuts TPYIIIbI 0JIb30BaTeNei JUTSt MepCOHAIU3ALUU.
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 PEKOMEHIAIUSMU TI0
B3aUMO/ICHCTBUIO.

Kputepun ouennBanus:

DopMHUpOBaHUE MTPU3HAKOB OBEACHUS.

Hopmanuzanus 1aHHbIX.

ITpumenenne K-Means uiau Apyroro aaropurma.

Busyanu3zanus knactepos.

OnucaHue U UHTEPIPETALUs CETMEHTOB.

IIpumepHoe onMcanue 3a1aHNS U KPUTEPUH OLICHUBAHNS K NMPOEKTY

MunumanbHo xku3HecnocoOHblil npoayktT (MVP) — nepcoHanbHbIi pekoMeHAATe b

Heanb: IlocTpouTh MHUHMMAIBHO KH3HECHOCOOHBIN MPOIYKT PEKOMEHIATENbHON CHUCTEMBI,
npeiararonen KYypChbl Ha OCHOBE WHTEPECOB u IOBEICHUS.
DOYyHKIUOHAJ:

BBox mpoduitst (MHTEpeCh], MPEabIAYIIIE 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 1Al
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Kpurepun oueHuBanus:

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

Hannuue npocrtoro unTepdeiica.
OdopmieHne Kosia U TOKyMEHTAIIUS.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne 3ananue OtBer Komnerenuus
n/n
1. Yro Takoe oOydvaromiasi BEIOOpKa? Habop nanHbIX, Ha KOTOpPOM [1K-6
o0yJaeTcs MOZICITh
2. B uém paszHuna Mexnay perpeccuei u Perpeccus npeackassiBaeT 4ucio, [1K-6
KJaccuuKamen? KJaccu(UKaINs — KaTEerOpuio
3. Yro Takoe nepeodyueHue? Mogens xoponio paboTaeT Ha [1K-6
00yyaroImux JaHHBIX, HO TIOX0 —
Ha HOBBIX
4. Kakwue tumnsr 00yueHus ObIBaroT? C yuuteneM, 6e3 yauTes, ¢ IK-3
HOJKpETUICHUEM
5. Yro Takoe feature engineering? Co3manne HOBBIX IPU3HAKOB U3 I1K-3
WCXOJIHBIX JaHHBIX
6. UTto 03HayaeT METpUKa accuracy? o npaBUIBHBIX TIpECKa3aHU IK-3
cpenu Bcex
1. Yro Takoe precision? Jlo7st BEpHBIX MOJOKUTETBHBIX OIlK-1
[IPEACKa3aHUN CPeit BCEX
MIOJI0KHUTEJIbHBIX
8. Uro Takoe Kpocc-Banuaanus? Meroa oLeHKH MOZEINIU Ha Pa3HbIX OIIK-1
MOJIBBIOOPKAX JaHHBIX
9. Kak paboraer nepeBo pemreHuii? Pa3niensier naHHbIe 0 MpU3HAKaM, OIIK-1
CTpOsI IEPEBO PELICHUH
10. UYro takoe MAE? Cpennsisi abconmoTHas OIMoOKa OIlK-1
MIPOTHO3a
11. Kakwue anroputmsl HCTIOIB3YIOTCA B KonnaboparnBHast 1 KOHTEHTHAsI [K-1
PEKOMEHIaTEebHBIX CHCTEMaX? ¢bupTpanys
12. Yro nenaer K-Means? Pasnensier nannbie Ha k kmactepos [1K-1
IO CXOXKECTH
13. Yro takoe TF-IDF? Mepa BaxKHOCTH CII0BA B TEKCTE [K-1
OTHOCHUTENBHO KOJUICKIIUH
14. Kakue naHHble Hy>KHBI JUIsl HEHPOHHOU Pa3meueHHbIE TaHHBIE, [K-1
cetu? JIOCTaTOYHOTO 00BEMA U KayecTBa
15. UTto Takoe THmeprnapamMmeTpsI? Hactpoliku mozaenu, 3agaBaemblie IIK-1

J0 00ydeHus (Harpumep, riryonHa
JiepeBa)
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16. Kak nepesectu OusHec-3amauy B ML- OrnpenenuTs TUM 337241 VK-6

3amaqy? (xmaccudukarms, perpeccus 1 T.J1.)
1 LICJICBYIO0 METPUKY

17. Kak Bu3yanu3upoBaTh pacrpeesicHue I'uctorpamma, boxplot YK-6
Tpu3HaKa?

18. Kak paboraer Streamlit? [To3Bossier coznaBath BeO- YK-6

nHTepdetics mia Python-ckpunros

19. Kak xpauuth ko[ mpoexTa? B GitHub ¢ .gitignore u README VK-6

20. Kak 00BsICHUTB pe3ysbTaT MOJEIN Yepes npocThie aHaIO0T UM, YK-6
HETEXHHYECKOW ayIuTOpUH? BU3yaJIU3alluy, OU3HEC-BIUSHUC
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