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1. HEJIX OCBOEHUA

1.1 | I3yueHne METOROIOTMYECKAX OCHOB cOOpa, 00pabOTKY M aHAIM3a JAHHBIX C HCIOJIB30BAHUEM CIICIIHATH3NPOBAHHBIX
6ubnuorex Python;

1.2 | [Tomy4yeHne HaBBIKOB B PEIICHUH MIPUKIAIHBIX 33134 IPefoOpadOTKH U BU3YyalH3al[iH JaHHbIX;

1.3 HOJ’Iy‘-ICHI/IC HAaBBIKOB ITPUMCHCHUS CIICHUAIU3UPOBAHHBIX OuOIMOTEK PythOH B 3a1a4ax MalllMHHOI'O 06y‘{CHI/I${.

2. MECTO B CTPYKTYPE OBPA30OBATEJIBbHOM TPOT'PAMMBI

biox OIT: b1.B.JIB.01

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | AnropuT™MBI TUCKPETHON MaTEeMaTUKH

2.1.2 | MaremaTuka

2.1.3 | KomOuHaTopuka u Teopus rpados

2.1.4 | TexHonoruu nmporpaMMHpOBaHHS

2.1.5 |dusuka

2.1.6 | KoMmbloTepHas U MHXeHepHas rpaduka

2.1.7 | OOBEKTHO-OPHEHTUPOBAHHOE MIPOrPAMMUPOBAHUE

2.1.8 | OCHOBBI TUCKPETHOW MaTeMaTUKU

2.1.9 | BeluucnurenabHbIE MAIMHEBL, CETH U CHCTEMEI

2.1.10 |IIporpaMMupOBaHKE U AITOPUTMU3ALIUSL

2.2 JucuunimHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/Is) HE0OX0AUMO KaK
npeaulecTByIIee:

2.2.1 | ABTOoMaTH3aIMs TEXHOIOTHYECKHUX TIPOLIECCOB

2.2.2 | ApxuTeKTypupoBaHue

2.2.3 | Bsenenue B IoT cucremMsl

2.2.4 |BebO-ananuTtuka

2.2.5 | MaremaTH4ECKHE MOJIEIH COIUATBHO-9KOHOMHUYECKHUX CHCTEM

2.2.6 | MogenupoBaHHe CUCTEM

2.2.7 |Hay4Ho-uccnenoBarenbckas paboTa

2.2.8 | HayuHo-uccnenoBarenbckas paboTa

2.2.9 | Hay4Ho-uccnenoBarenbckas paboTa

2.2.10 |Hayuyno-uccnenoBatenbckas pabota

2.2.11 |Hay4yHo-uccnenoBatenbckas pabota

2.2.12 | OcHOBBI pa3paboTKH U(POBLIX MIATHOPM yIpaBICHUS

2.2.13 | CucreMsl ynpasieHHs pecypcaMy IpeIIpHsITHHA

2.2.14 | CoBpeMeHHbIE HHCTPYMEHTAJIBHBIE CPEJICTBA aHAIU3a JaHHBIX

2.2.15 | busnec mnanuposanue B IT-mpoekrax

2.2.16 |UnnyctpnansHsie HHPpacTpykTyps! [T-cuctem

2.2.17 |UHCTpyMeHTaIBHBIE IIaT(GOPMBI TPOTHO3HON aHAIUTHKI

2.2.18 |HMHCcTpyMeHTaNbHBIEC CPENCTBA 00paOOTKN H300pasKEHUIA

2.2.19 | HelipoceTeBble TEXHOIOIMHU B IPUKJIAAHBIX 3a/1a4ax yIIPaBICHUSA

2.2.20 |O6paboTka TeKCTOBOW HH(OpMAIUU

2.2.21 | OnTUMHU3aIMOHHOE MOJICIIUPOBAHUE CIIOKHBIX CHUCTEM

2.2.22 | IIporpaMMHpOBaHUE BCTPABACMBIX CUCTEM

2.2.23 | Texnonoruu nmuppoBoro AyoIMpoBaHUs

2.2.24 | YupasieHue npoeKTaMu

2.2.25 |IlomroroBka K MpOLEAypE 3AIUTHI M 3aIIUTa BBITYCKHOH KBATU(HKAIIMOHHOH PaboThI

3. PE3YJIBTATBI OBYUYEHUS 11O JUCIUTIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUSIMU

IIK-4: Cnioco6HocThL pa3padaTbiBaTh MaTeMaTHYECKYI0O MO/ie/Ib H IPOBEPUTH €€ aJeKBATHOCThb, IIPOBECTH AHAJIN3
pe3y1bTaTOB MOJCIHPOBAHUS, IPUHATH PellIeHHE HA OCHOBE MOJIy4CHHBIX Pe3y/1bTaTOB

3HaThb:

[1K-4-32 OcobeHHOCTH MOZIETMPOBAHHUS B PA3INYHBIX 33/1a9aX CHCTEMHOTO aHAJI3a




I1K-4-31 OcHOBBI TEOPHH CUCTEM U CUCTEMHOTO aHAIN3a

OIIK-1: Cnoco6en NPUMEHATDH €CTECTBEHHOHAYYHbIC H OﬁﬂleHH)I(eHepHLIe 3HAHUA, METOAbI MATEMATHYECCKOIO aHAJIU3a U
MOJCTHPOBAHNSA, TCOPETUIECCKOTO U IKCIIEPUMEHTAJIBHOI0 MCCJICTIOBAHUA B Hqu)eCCPIOHaJ]LHOﬁ ACATCJIBbHOCTH

3HaTh:

OIIK-1-31 OcHOBBI MAaTEMaTHYECKOr0 aHAIN3a U JTMHEHHOW anreOpsbl

OIIK-1-32 OcHOBBI TEOPUU BEPOSTHOCTH U IPUKIATHON CTATUCTUKU

YMmerb:

OIIK-1-Y1 IIpuMeHATh METOABI MATEMAaTUIECKOTO aHAIM3a B 3a/1a4ax 00paOOTKH M aHaIN3a JaHHBIX

IK-4: Cioco6HOCTH pa3padaTbhiBaTh MAaTeMATHYECKYIO MO/IeJIb H POBEPHUTH €€ aIeKBATHOCTD, IPOBECTH aHAJIN3
Pe3yIbTATOB MOAEIHPOBAHNS, IPHHATH PelllecHHe HA 0CHOBE MOJYYeHHBIX Pe3y/JIbTATOB

YMmerb:

TIK-4-VY1 TIpuMeHSATh METOMIBI U TIOAXObI CACTEMHOr0 aHaJIM3a B MPUKIaIHBIX 3a7adyax 00pabOTKU M aHAIN3a TaHHBIX

Baanernb:

ITK-4-B1 HappikamMu mprMeHEHHNS CIICNHATM3HPOBaHHBIX OnOmmoTek Python B mpukitagHbIX 3a1a49ax pa3pabOTKH W ONTUMH3AINN
AQHAJIUTUYECKUX aITOPUTMOB

OIIK-1: Cnioco0eH NPpUMEHSITh eCTeCTBEHHOHAYYHbIE H 001leHHKeHEePHbIe 3HAHMS, MEeTO1bl MATEMATHYECKOI0 AHAIU3A U
MO/IeJIMPOBAHMNS, TEOPETHYECKOI0 H IKCIIEPUMEHTAJILHOI0 HCCIeI0BAHUA B P0G ecCHOHAIBLHOI 1eATeIbHOCTH

Baanernb:

OIIK-1-B1 HaBelkamu mpuMeHEHNE TIPOrpaMMHBIX HHCTPYMEHTOB (hOpMaIi3aIiiy ON3HEC/IPON3BOICTBEHHBIX - IIPOIIECCOB

4. CTPYKTYPA 1 COIEP KAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHIU pecypcsbl padoTsl

Pasnen 1. Beenenue B
aHaAJIN3 JAHHBIX

1.1 Python st Ha ananuza 5 2 OIIK-1-31 JI1.2 J11.4
na"ubixX /Jlex/ OIIK-1-32 IIK- JI1.6 JI1.8
4-31 T1K-4-32
1.2 [Ipumenenue MeTo10B U 5 2 OIIK-1-31
aJITOPUTMOB MAIIMHHOTO OIIK-1-32 TIK-
o0y4eHwsl B OM3HEC- 4-31 TIK-4-32
3amagax /JIex/
1.3 OcHoBsl Pandas /JTex/ 5 3 OIIK-1-31
OIIK-1-32
1.4 [TepBuuHBIi aHATH3 U 5 2 OIIK-1-31
BU3YyaIN3alus TaHHbBIX /JIex/ OIIK-1-32 TIK-
4-32
1.5 AHanu3 naHHBIX. 5 43 OIIK-1-31 KM1
CopeBHOBaHUS Ha OIIK-1-32 K-
kaggle.com /Cp/ 4-31 TIK-4-32

Pa3znen 2. MeTtoanbl, Moaeu
M AJITOPUTMBI B 3aj1a4ax
aHaJM3a JaHHBIX

2.1 Knaccudukanus, nepesbst 5 2 OIIK-1-31 JI1.1 JI1.3
pelIeHui 1 MeTo OIIK-1-32 JIL.5 JI1.7
Oommkaimmx coceneit /JIex/

2.2 Jlunetinpie Moaenn 5 2 OIIK-1-31
Kiaccu(puKauy u OIIK-1-32
perpeccuu /JIex/

2.3 Komrmosunum: 63rTuHr, 5 2 OIIK-1-31
ciry4aiinslii sec /Jlex/ OIIK-1-32

2.4 [MocTpoenue u oT60p 5 2 OIIK-1-31
npu3Hakos /JIex/ OIIK-1-32

2.5 O6paboTka u aHanu3 5 50 OIIK-1-31 KM2
naHHbIX. [IpoexTHas OIIK-1-32 TIK-

pab6ota /Cp/ 4-31 TIK-4-32




Pa3gen 3. IpakTtukym
3.1 VYcranoska Jupiter Notebook 5 [1K-4-32 JI1.2 J11.4 P1
Y HaCTpOHKa JI1.6 JI1.8
KoH(Ourypannu /J1ad/ JI1.9 J11.10
€]
32 OCHOBBI TIPOTPAMMHPOBAHHS 5 IIK-4-V1 IIK-4 P2
Ha Python (Tunsl naHHBIX, -B1
IUKITBI, QYHKITAH U
1.1.) /J1a6/
33 Bubmorexn Python (NumPy, 5 I1IK-4-B1 P3
SciPy, matplotlib, Pandas,
scikit-learn,
statsmodels) /J1a6/
34 CTpyKTypbl JaHHBIX, 5 OIIK-1-B1 P4
¢dhynakuun u daiins /J1ad/
35 OcHoBbl NumPy: MaccuBbI 1 5 OIIK-1-Y1 IIK PS5
BEKTOpHbBIC -4-Y1 I1K-4-B1
Beraucienus /J1a6/
3.6 BBezneHue B CTpYKTYpBI 5 OIIK-1-B1 IIK- P6
nanabix Pandas /J1a6/ 4-B1
3.7 Pandas. Ba3oas 5 OIIK-1-B1 IIK- P7
(dbyHKIIIOHATTEHOCTS /J1ab/ 4-B1
3.8 YreHne H 3aIKMCh JaHHBIX, 5 OIIK-1-B1 P8
dhopmartsr ¢aitnos /J1ad/
3.9 OuncTKa ¥ TOATOTOBKA 5 OIIK-1-32 P9
na”ubix /J1a6/ OIIK-1-V1 IIK
-4-V1
3.10 | Busyamu3arus qanasix /J1a6/ 5 TIK-4-Y1 I1IK-4 P10
-B1
5. P OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, FK3aM€eH H T.IT), BOMPOCHI IS
CaMOCTOSITeJIbHOH NOATOTOBKH
Kon KonTponpsHoe F:III){OB;IE);:S/IHG B
KM MepOnpHATHE It pEl OITPOCHI JUIST IOATOTOBKH
KOMITETEHITUI
KM1 KonTtponbHas IMK-4-V 1;I1K-4- https://www.kaggle.com/competitions/click-prediction-2/overview
pabora Ne 1 B1;0IIK-1-¥Y1;0I1K
-1-B1
KM2 Konnoxsuym [K-4-31;I1K-4- 1. Python - uHTEpIIpETUPYEMBIii S3BIK MM KOMIHIHPYEMBbIii?
32;0I1K-1-31;0IIK- | 2. Kakne ecThb MCHSAIONIHUECS M TOCTOSHHBIC THIIBI JTaHHBIX ?
1-32 3. Uro Takoe 00J1acTh BUANMOCTH EPEMEHHBIX ?
4. Y10 TaKoe introspection?
5. Pasuuma Mexay is u ==?
6. Pazauma Mmexay  init Yu__new __ ()?
7. B gem pa3HHIa MeXy TOTOKAMH U IPOIIECCaMH?
8. Kakue ectb Buabl umnopra?
9. Uro Takoe Kjacc, uTepaTop, reHepaTrop?
10. Yto Takoe MeTakiacc, nepeMeHHas nukia?
11. B ueM pa3HHIA MEeXIy UTEPAaTOPAMHU U TeHEpaTOpaMu?
12. B yem pasuuia Mexy staticmethod u classmethod?
13. Kak paboraroT aekopaTopbl, KOHTEKCTHBIC MEHEKEPHI?
14. Kax pa6otatot dict comprehension, list comprehension u set
comprehension?
15. M0oXHO M UCTIONB30BaTh HECKOIBKO JEKOPATOPOB AJIs1 OXHON
byHKIIUIN?
16. MoxHO 71 co31aTh AeKopaTop u3 kinacca?
17. Kakue ecTb OCHOBHBIE MOIYJISIPHBIE MTAKETHI (requests, pytest, etc)?
18. Yto Takoe lambda-dyskmm?
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucuumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsiemble
WH/IUKATOPBI Conepxanue paboTsl
paboTsI paboTst N
KOMIICTCHITHH




P1 JlabopaTopnas I1K-4-32 VYcranoska Ha ITK Python 3.9., Jupiter Nptebook.
pabota Ne Hacrpoiika koH(Hrypanyy 0JIOKHOTa M HaITUCAHKE IIEPBOI MPOrpaMMBbI
1.YcranoBka Jupiter
Notebook n
HacTpolKa
KOH(UTypanuu

P2 JlabopaTopHas ITK-4-Y1;0IIK-1-B1 |CemaHTHKa SI3BIKA. THITB JaHHBIX. ApH(pMETHIECKHe, TOTHIECKUe,
pabora Ne 2.0cHOBBI ycioBHEIe orepaTopsl. Llukiel. Pabora co cimckamu.
MIPOrpaMMHUPOBAHUS
Ha Python

P3 Jlaboparopnas [1K-4-B1 N3ydyeHune Ha mpuMepax QyHKIIMOHATBHBIC BO3MOYKHOCTH OHOIHOTEK:
pabora Ne 3. NumPy, SciPy, matplotlib, Pandas, scikit-learn, statsmodels
Bubmmorexu Python

P4 JlaboparopHas OIIK-1-B1 CTpyKTypbl IaHHBIX U mocienoBatebHocTH. DyHkiun. Gaiisl u
pabora Ne 4. OllepaliOHHAs CUCTEMA
CTpyKTYypbl JaHHBIX,
GyHKIMH U Qaitist

PS5 Jlaboparopnas ITK-4-B1;I1K-4- NumPy ndarray: 00BbeKT MHOrOMEpPHOTO MacCUBa. Y HUBEPCAIbHbIE
pabora Ne 5. Y1;0IIK-1-Y1 (hyHKITUH: OBICTPBIE MOdJIEMEHTHBIE onepanuu. [IporpaMMupoBaHue ¢
OcHosbl NumPy: MpUMEHEeHUEM MaccuBOB. DailsioBbIil BBOJ-BBIBOJ] MACCHUBOB.
MacCCHUBBI U T'eneparus ncesnocirydaitueix uncen. [Ipumep: ciydaitHoe OiryxnaHue
BEKTOPHBIE
BBIUUCIICHUS

P6 Jlaboparopnas OIIK-1-B1;IIK-4-B1 | O6bekt Series. O0bekT DataFrame. MHaekcHbIe 00BEKTHI
pabota Ne 6.
Bgenenue B
CTPYKTYPBI JaHHBIX
Pandas

P7 Jlaboparopnas [1K-4-B1;0IIK-1-B1 |Ilepeunaexcauus. Y ganeHue 31eMeHTOB U3 ocu. JlocTyn mo uuaekcy,
pabora Ne 7. Pandas. BeIOOpKaA U punbTpanus. LlenouncieHnble HHAEKCH. ApHPMETHUECKIE
bazoBas olepaluy U BEIPaBHUBAHKE TAaHHBIX. [IpiMeHeHre QpyHKIHHA 1
(YHKITMOHATTBHOCTh orobpakeHne. COpTUPOBKA U pamKupoBaHue. MIHIEKCHI 10 0CsM ¢

MOBTOPSIOLIIMMUCS 3HAYCHUSIMU.

P8 Jla6opaTopras OIIK-1-B1 UreHue U 3alHCh JaHHBIX B TEKCTOBOM (hopmate. J{BondHbIe (hOPMATEI
pabora Ne 8. UreHue na"ubiX. B3anmopeiicteue ¢c HTML u Web API. BzauMopeiictue ¢
Y 3aTKCh JaHHBIX, 0azamMu JaHHBIX
¢dopmarts! daitnos

P9 Jlaboparopnas OIIK-1-32;0TIK-1- | O6paboTka OTCYTCTBYIOIIUX AaHHBIX. [[peoOpa3zoBaHue JaHHBIX.
pabora Ne 9. V1;I1IK-4-Y1 MaHunysasuug co CTpoKaMu
Ouncrka u
MTOJITOTOBKA JTAHHBIX

P10 Jlaboparopnas [IK-4-Y1;I1K-4-B1 Kpatkoe BBenenme B AP 6ubmmorexku matplotlib. IToctpoenne
pabora Ne 10. rpaukoB ¢ momouibio pandas u seaborn. Ipyrue cpeacrsa
Buzyanuzauus BU3yanmsanuu 1t Python.
JTAHHBIX

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

B pamkax muctmrmimasn "Python ams aHanu3a qaHHBIX", 9K3aMeH He TIPETyCMOTPEH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[To gucuunIMHE IpeayCMOTPEH 3a4eT C OLIEHKOH
IIpoekTHbIe 3a1auy (BapHaHThI MHIUBUAYAIBHBIX 3aJaHUI XpaHATCS Ha Kadeape);

CopesHoBanme B cepBrce kaggle.com (Pe3yabraTsl 1 yaeOHBIC MaTepHalIbl XpaHITCS Ha Kadenpe);

Ortuersl, ucxonnslil kox xpanutes B OUOC "Canvas".

3a TeKyIIylo y4eOHyI0 e TeIbHOCTh 00Y4aloIerocs TPy BEITOITHEHNH KaXK/I0H MPaKTHYECKOH pabOoTHI (BBIIOIHEHHUE, 3aIUTa U
MPEeIOCTaBIICHNE OTYeTa ¢ IporpaMMHEIM daiiom B SMOC «Canvasy), caMOCTOSTENBHBIX 3alaHAH (3aIIUTa U TIPEJOCTaBICHUE
oruera ¢ mporpammHBIM (aittom DMMOC «Canvasy) BEICTABISIOTCS OLEHKH 10 5-0a/IbHOM (TOCYIapCTBEHHOM ) IIIKAe.
HTorosas orieHka onpeaensercs Ha ocHoBe nporeHTHoro oTHomeHus B OMOC «Canvas» NpaBUIIbHO BBITONTHEHHBIX

00y4aIOIMMCS 3aIaHHHA:
90-100% — «5»,

80-89% — «4»,
60%-79% — «3»,

MeHee 60% — «2».

HpOMe)KyTO‘{Ha}I aTTecranus B C])OpMC KOJJIOKBUYMa TTO3BOJIACT OLICHUTH YPOBCHb C(I)OpMI/I]I)OBaHHOCTI/I KOMIIETEHLIMH B 1I€JIOM 110
JAUCHUIITIMHE U MOXET OCYIIECCTBIATLCA, KaK B MMMCHEMEHHOH TaK U B yCTHOﬁ (bopMe.

ITo oxoHUaHUY U3y4eHHsI JUCLUILIHHBI B CUCTEME OLIEHKH 3HAHUM U yMEHUI! HCTIONB3YIOTCS CIEIYIOIIe KPUTEPUH:

«OT1m4HO» — 32 IIIyOOKOE U TIOJTHOE OBJIaJJCHHE COZIep>)KaHUeM yueOHOro MaTepuaia, B KOTOPOM CTYACHT JIETKO OPHEHTHPYETCS,
BIIaJICHHE TTOHATHITHBIM aIrapaToM 3a YMEHHE CBA3BIBATH TEOPHIO C IIPAKTHKOM, pelaTh MPaKTHYECKNE 3a1a9H, BEICKA3bIBATh U
000CHOBBIBATH CBOM CyXaeHHA. OTINYHAs OTMETKa IPEoaaraeT IPaMOTHOE, JIOTHIHOE H3JIOKEHNE OTBETA (KAaK B YCTHOH, TaK U B
NHUCHMEHHOH (opMe), KaueCTBEHHOE BHEIIHEE OhOPMIICHHUE;
«X0opomIo» — eCITM CTYJCHT MOJTHO OCBOMJI YICOHBI MaTepHall, BiaeeT HOHATHHHBIM alliapaToM, OPHEHTUPYETCS B H3YUCHHOM
MaTtepHaie, OCO3HAaHHO IIPUMCHSCT 3HAHUS IS PEIICHHS IPAKTUYECKHUX 3a1ad, TPAMOTHO H3JIaraeT OTBET, HO CoAepkKaHue i opma
OTBETa UMEIOT HEKOTOpPbIE HETOYHOCTH;
«Y 1OBIIETBOPUTEIILHO»— €CIIH CTYJCHT OOHapy)KUBACT 3HAaHUE M IIOHNMaHNE OCHOBHBIX ITOJIOXKEHMI ydeOHOro MaTepuaia, Ho
U3JaraeT ero HEMolHO, HEMOCJIEA0BATENBHO, JOILYCKAeT HETOUHOCTH B ONIpE/IeNICHUE TIOHATUI, B IPUMEHEHUN 3HAaHUN J1JIs pELLCHNUS
HpaKTUIECKHUX 3a]a4, He yMeeT JOKa3aTeIbHO 00OCHOBATh CBOU CYX/ICHNS,
«HeynoBneTBOpUTENBHO» — €CIU CTYIEHT UMEET Pa3pOo3HEHHbIE, OECCUCTEMHbIE 3HAHUSI, HE YMEET BbIAEISTh TIIaBHOE U
BTOPOCTETICHHOE, JOITyCKAET OIINOKH B ONPEICIICHAE MTOHITHH, HCKAKaeT UX CMBICI, OECIIOPSIOYHO M HEYBEPEHHO HN3JIaraeT
MaTepHai, He MOXKET IPUMEHATh 3HAHUS JUIS peIIeHIs IPaKTHIECKHX 3a/1a4; 3a TOJTHOEe He3HAHNE U HEIIOHNMaHHe yIeOHOro

MaTepuaia Uik OTKa3 OTBEYaTh.

6. YA EBHO-METOINYECKOE 1 TH®OOPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpr, COCTaBUTECIIN

3ariaBue

bubanoreka

I/IBI[aTeJ'ILCTBO, roa

JI1.1 | YyOykosa U. A.

Data Mining: y4eOHOe ocobue

DNeKTpOHHAs OMOIMOTEKA

Mocksa: MaTepHeT-
YHuBepcuTer
WudopmarrmonHbIx
Texnonoruit (MHTYUT)
|buHom. JTabopaTopus 3HAHUH,
2008

JI1.2 |CysuP. A

SI3BIK IpOrpaMMupOBaHUs
Python: yue6Hoe mocobue

DneKkTpoHHas: OHOIMoTeKa

Mocksa: nTepHer-
YHusepcurer
WNupopmanoHHbIX
Texnonoruit (MHTYUT)
|bunom. JIabGopatopus 3HaHUH,
2007

JI1.3 | Kpyrukos B. H.,
MemreuknH B. B.

AHanu3 JaHHBIX: ydyeOHOe
rocooue

DNeKTpOHHAs OMOINOTEKA

Kemeposo: KemepoBckuit
roCylapCTBEHHBIN
yHuBepcuret, 2014

JI1.4 |Bammxer A. C.,
Xpunynosa M. b.,

Anexcanaposa U. A.

MaremaTuka Ha Python:
y4eOHO-MeTouIecKoe
nocobue

DneKkTpoHHas: OUOIMoTEKa

Mocksa: IIpomereii, 2018

JI1.5 | MbuibaukoB JI. A.,
Kpaysze b., Kot M.,
banme K., llImuar U. A.

WHuTennexkTyanbHbl aHAIU3
JAHHBIX B yIPaBICHUU
TIPON3BOJICTBEHHBIMHU
CHCTeMaMH (TIOAXOJBI 1
METO[Ib1): MOHOTpadus

DneKkTpoHHas: OuOIMoTeKa

Mocksa: bubnmo-I'nobyc, 2017




ABTODBI, COCTaBUTENH

3arnaBue

bubanoreka

W3naTenbcTBO, TOJ

JI1.6 |Memynsko B. M. SI3BIK IpOrpaMMuUpOBaHUS OnexTpoHHas OHONIMOTEKa Pocros-na-Jlony, Taranpor:
BBICOKOr0 ypoBHs Python: OxHbBI# QenepanbHbIi
(YHKIHH, CTPYKTYPHI TaHHBIX, yHuBepcuret, 2017
JIOTIOJTHUTEITbHBIC MOTYIIH:
yueOHoe mocodue

JI1.7 | Anmaitnun D. MarunHHOe 00yueHue: HOBBII Bubnmorexka MUCuC M.: Anbnivna [Tabnuiep, 2017
HCKYCCTBEHHBIN HHTEIJICKT:
mep. ¢ aHTIL.

JI1.8 |Bonkosa B. M., IIporpamMMHBbIE CUCTEMBI OnexTpoHHas OHOIMOTEKa HoBocubupck:
CemenoBa M. A, CTaTUCTUYECKOI0 aHANIN3A: HoBocubupckuii
YerseprakoBa E. C., oOHapy)KeHHe roCy1apCTBEHHBIN
Boxos C. C. 3aKOHOMEPHOCTEH B JAHHBIX C TE€XHUYECKUI YHUBEPCUTET,

HCIOJIb30BaHNEM cucTeMBbI R 1 2017
s3pIka Python: yue6Hoe
nocobue
JI1.9 | Xaxaes U. A. [IpakTikym no DNeKTpOHHAsT OMOIIMOTEeKA Mocksa: HaunonansHbIH
aNTrOPUTMU3ALUA U OTKpBITHIN YHUBEPCUTET
MPOrpaMMHUPOBAHUIO Ha «IHTYUT», 2016
Python: xypc: yaeOHOe
nocobue
JI1.10 | Ymaxos P. M. Texnonorus Big Data B OnexTpoHHas OHOIMOTEKa Capatos: 6.11., 2021
JIeATeIbHOCTHA OPTaHOB
UCIIOJTHUTENBFHOH BIACTH:
pOOIIEMBI M IEPCTICKTHBBI
aJIMHHUCTPATHBHO-IIPABOBOTO
PEryIHPOBAaHU: CTyICHYCCKAS
Hay4Has paboTa
6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | Kypc Data Science https://habr.com/ru/company/ods/blog/322626/
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
I1.1 |Microsoft Office
I1.2 |LMS Canvas
1.3 [MS Teams
1.4 |Python
I1.5 | R Studio
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://Wwww.scopus.com
N.2 |https://www.kaggle.com
N.3 |https://habr.com
7. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHHUE
Ha3nauenue OcHaienue

JI-830 JlexunoHHas ayauropust KOMILICKT ydeOHOW Mebenmu Ha 60 pabouymx Mmect, pabodee
MECTO TIPEToiaBaTelsi C IEePCOHATBHBIM KOMITBIOTEpOM, 0Oe3
noctyrna k UTC «HTepHET»

JI-830 JlexnrioHHas ayTUTOPHSI KOMIUIEKT ydeOHoW Mmebemn Ha 60 paboumx Mmect, pabodee
MECTO TpenoaBaTesi C IMEepPCOHAIBHBIM KOMIIBIOTEPOM, 0Oe3
nocryna Kk UTC «aTepueT»

JI-830 JlexunoHHas ayauropus KOMILIEKT ydeOHor mebenu Ha 60 paboumx mect, pabodee
MECTO TMpPENoAaBaTelisi ¢ IePCOHAIBHBIM KOMITBIOTEPOM, 0e3
noctyna k UTC «HTepHeT»

JI-831 YueOHast ayauropust KOMILUICKT yueOHOW Mebenmu Ha 15 paboumx Mecr,

000pyIOBaHHBIX KOMIIBIOTEPaMH,
Ipenojasarelss C IEPCOHAIbHBIM
noctyna k UTC «uTepaeT»

pabouce MECTO
KOMITbIOTEpOM,  0e3

8. METOANYECKHUE YKA3AHUSA JJI51 OBYYAIOIIIUXCA

JucnurinHa TpeOyeT 3HaYUTENFHOro 00beMa CaMOCTOATeIbHON paboThl. OTAenbHbIC y4eOHBIC BOIPOCH! BEIHOCSTCS Ha
CaMOCTOATENBHYIO IPOPabOTKY U KOHTPOIUPYIOTCS TIOCPEACTBOM TEKYIIeH aTTecTaliy. [Ipr 3TOM OpraHu3yIOTCs TPYIIIOBBIC H
WH/IMBUIyalbHbIC KOHCYNIbTannu. KauecTBeHHOE OCBOCHUE JUCIIUTUIMHBI BO3MOYKHO TOJIEKO MPH CHCTEMATHUECKON




CaMOCTOATENBHOH padoTe, YTO MOAEPKUBACTCA CUCTEMOH TeKyIel u pyOexkHoH arTecTaruu. [IpakTHKyM IPOBOTUTCS C IIHPOKHM
UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX NIPOrPaMM, KaK JUIsl BBIIIOJIHEHHMS, TaK U Il 0hopMIICHUSI PaOOTEL.

B nporiecce BRITIOTHEHHS TPaKTHIECKUX PadOT HEOOXOANMO MOKa3aTh yMelloe MPUMEHEHHE TIONydeHHBIX B ITporecce 00ydeHUs
3HAHWH ¥ HABBIKOB IIpH perreHny 3agad. C mensio GopMUPOBAHUS MPAKTHIECKIX HABBIKOB, 3HAHMI, OMYICHHBIX IPH N3y4eHUN
Jqucuuruind OCHOBBI JUCKPETHON MaTeMaTHKH, KoMOnHaToprka 1 Teopust rpadoB, AITOPUTMBI JUCKPETHOH MaTEMAaTHUKHU U
Beiciias MaTemaTHKa.

[Ipu BBITOTHEHUN CaMOCTOSTENBHBIX pabOoT aKIEHT AenaeTcs Ha (JopMHUpOBaHKE HABBIKOB PaOOTHI CTYAEHTOB C HAYIHO-
TEeXHUYIECKOI! TUTepaTypoil; paboTsl ¢ JokyMeHTanuer oubmorek Python; Ha cucTemaru3aiuio MaTepuana Al pereHus
MOCTABJICHHBIX 33/1a4; Ha (JOPMHUPOBaHNE HABBIKOB O(OPMIICHHS PE3YIIbTATOB BBIIIOIHEHHBIX pa0bOT (MOSICHUTENBHON 3aITHCKH,
CCBUIOK Ha JINTEpaTypHBIC HCTOYHUKH, BBIBOZIOB 110 pabote). IHIMBHIya bHBIC 3aJaHUS HA CAMOCTOATENBHYIO paboTy CTyIEHT
MOJTy4aeT y MperogaBaTeNs B COOTBETCTBHHU C IPHIAaraéMbIM IIEPEUHEM UX TeMaTHK. Pexomenmxyemas popma ux oopMiaeHus —
OTYETHI ¢ MpUIIOKeHHeM nporpammuoro ¢aiina INMOP «Canvasy. 3amuTa paboTsl TPOBOAUTCS MHAMBUIYATBHO KaXKAbIM
cryneHToM. CTyIEHTBI JIETal0T COOOIIEHHE U OTBEYAIOT Ha BOIIPOCHI MIPEIOIaBaTEIs.

[Ipn moaroToBKE K 9K3aMeHy HEOOXOIMMO OIHMPATHCS HA BOIPOCHI BEIXOTHOTO KOHTPOIJIS 3HAHUH, OCHOBHYIO U JIOTIOJTHUTEIBHYIO
IUTEepaTypy, Apyrue UCTOUHUKH HH(DOPMAIHN.




