OBIIECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO «BUCTA IN»
(000 «BUCTAIN»)

YTBEPXJIAIO
I'enepanbubiii qupexkrop OO0 «bUCTA IN»

b.A. Cadonos
« » _2026T.

JONOJIHUTEJIBHASA TPO®PECCUOHAJIBHASA ITPOI'PAMMA
IHOBBIINEHUSA KBAVIMPUKALIUN

«Data Science: MmeToabl aHAJIU3Aa U 00pa0OTKHU JaHHBIX HA Python
¢ ucnojib3opanueM SQL»

®dopma 00yUeHHUS: 3a04HAs, C MPUMEHEHUEM HCKITFOUUTEILHO AICKTPOHHOTO 00Y4CHHUS,
JACTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI

Tpynoémkoctb: 42 akaJeMUYECKUX Yaca

Cpok o0yuenust: 11 Henenp
JloKyMeHT 0 KBaJu(PUKAIUU: yIOCTOBEPEHUE O TIOBHIINICHNH KBATH(pUKAINN

Bnagaeney, 000 "BnCTAAN"
KOHTyp KpV”-ITO CA®OHOB BOI'JAH AJTEKCEEBUY
[loKyMeHT nofnucaH KsanmduLmMpoBaHHON cepifvipeisa, 20226562e000db3f1974f08d8cIc6a8a734

3NIeKTPOHHON NoANNCBIO 14.09.2026 cpok pericteus  01.07.2025-01.10.2026




COIEPKAHUE

COJAEP)KAHUE

PA3JIEJI 1. OBLIASA XAPAKTEPUCTUKA ITPOI'PAMMBbI

1.1. ITosicHuTenbHas 3anucka

1.2. HopmaTuBHO-IIPaBOBbIE OCHOBAHHUS pa3pabOTKH MIPOrpaMMbl

1.3. Llens 1 3a1aun nporpamMmsl

1.4. IIpodeccronanbHble KOMIIETEHIIMU U TPY10BbIEe (QYHKIIUU

1.5. Ilnaaupyemble pe3yibTaThl 00yUeHUS

1.6. Kareropus cinymaresneil. TpeGoBaHHs K TOCTYNAIOLIIM

1.7. ®opma oOyuenus. Tpy1o€MKOCTb TPOrpaMMbl

1.8. OcobeHHOCTH OpraHu3aIi 00pa30BaTEILHOM NEITEIBHOCTH

1.9. Conepxanue MomyJieit

PA3JEJI 2. COAEPKAHUE ITPOI'PAMMBI

2.1. Y4eOHO-TeMaTHYECKH T1aH

2.2. KanennapHslil yueOHbIH rpadux

2.3. PabGouas nporpamma

PA3JEJ 3. OPTAHU3AIIUOHHO-IIEJAI'OTHYECKHUE YCJIOBUSA PEAJIM3AIINU
IMPOTI'PAMMBbI

3.1. TpeGoBaHUS K MaTepUATBHO-TEXHUIECKOMY 00ECTICUCHUTO

3.2. UadopmarimoHHO-METOAMYECKOe 00eCcTICUeHHEe 00yUeHUs

3.3. KagpoBoe obecrnieueHne peaar3ainuu MporpaMMbl

3.4. Metonbl 00ydeHus

3.5. Meronuyeckue yka3zaHHs CIyILIaTENsIM

PA3JIEJI 4. ONEHKA KAYECTBA OCBOEHMUS TIPOT'PAMMBI

4.1. ®opMbl aTTeCTALIU

4.2. OnieHOYHbIE MaTepUaIbl TEKYIETO KOHTPOJIS

4.3. Utorosas arrecTanus

4.4. JlokyMeHT 0 KBaJTU(pUKALUU

[Tpunosxxenue 1. [IpuMepsl OIIEHOYHBIX CPEACTB TEKYIIETO KOHTPOJIS

ITpunoxenue 2. 3ajaHue HA UTOTOBBIM TPOEKT U KPUTEPUU OLIEHKH

Bnagaeney, 000 "BnCTAAN"
KOHTyp KpMHTO CA®OHOB BOI' 1IAH ANTEKCEEBUY
[loKyMeHT nognuncaH KBannuuUMpoBaHHOM cepuitHbii Homep  029656ae000db3f1974f08d8c9c6a8a734

3NIeKTPOHHON NoANNCBIO 14.09.2026 cpok pericteus  01.07.2025-01.10.2026




PA3JIEJI 1. OBIIAS XAPAKTEPUCTUKA INPOI'PAMMDbI
1.1. IMosicHuuTeIHLHAA 3aNINCKA

[MudpoBast TpaHchopmanus >KOHOMUKA M TIOBCEMECTHOE BHEJPEHHE CHCTEM cOopa, XpaHEHUs H
00paboTKK JaHHBIX CPOPMUPOBAIHM YCTOMUMBEIN 3ampoc paboTojaTeniell Ha CHEIUAIUCTOB, CIOCOOHBIX
CaMOCTOSITENIbHO W3BIIEKATh JaHHBIE W3 PA3IUYHBIX HCTOYHHKOB, 0OpabaThiBaTh UX M MpeBpaliaTh B
yIpaBlieHYeCKHe BBIBOIBI. PaboTa ¢ maHHBIMU TiepecTalia ObITh Y3KOCTICIIHALHOM 3a]jaueii i BOIILIa B COCTaB
MOBCETHEBHBIX OOS3aHHOCTEH aHAJIMTHKOB, MAapKETOJIOrOB, MEHEIHKEPOB IMPOAYKTa, IMpernojaBaTeie u
HCCIIEA0BATEIICH.

[Ipu 5TOM 3HaUHMTENBbHAS YACTh CIICIUATTUCTOB, YK€ UMEIOIIHNX MPodecCuOHaTbHOEe 00pa30BaHKE U OTBIT
paboTHI, UCIIBITBIBACT AS(UIIUT HHCTPYMEHTATHHBIX KOMITETCHIIUNA: OHU MMOHUMAIOT MPEMETHYIO 00J1acTh 1
yMeroT (GOpMyJIUPOBATh 3a/1ady, HO HE BIAJCIOT CPEACTBAMU aBTOMATH3UPOBAHHON 00paOOTKH JaHHBIX U
BBIHYKJCHBI OIPaHUYUBATHCS PYUYHBIMU orepaiusiMi. OcoOeHHO OCTPO CTOUT MOTPEOHOCTh B KOMIUIEKCHOM
BJIQJICHUU Kak si3bIkoM Python nns ananusza naHHbIX, Tak U si3pikoM SQL i paGoThl ¢ pensiUOHHBIMU
0a3amMu TaHHBIX — JIBYM$ KJIFOYEBBIMU HHCTPYMEHTAMH COBPEMEHHOT'O aHAJIMTHKA.

Hacrosmiass mporpamma HampaBiieHa Ha ycTpaHeHue dToro nedunura. OHa OOBEIUHSET JBE
B3aMMOCBSI3aHHBIE, HO METOJMYECKH camocTosTenbHble yacTu: «Data Science» um «SQL». IIporpamma
OXBAaTBIBACT IMOJIHBIN MK MIPUKIATHON pabOThl ¢ JAHHBIMU: OT TEHEpaIlMi U UMIIOpTa HAaOOPOB JaHHBIX,
W3BIICYCHHSI JIAHHBIX U3 BEO-pecypcoB M paboOThI ¢ 06a3amMu JaHHBIX 10 00paOOTKH TaOJMI], YUCICHHBIX U
MaTPUYHBIX BBIUMCICHHUN, BU3YyalIH3aluu ¥ O(QOpMIICHUS Pe3yJbTaTOB B BHJIE OTUETHBIX JTOKYMEHTOB U
npe3eHTanmii. [Iporpamma paccmarpuBaeT HMHCTPYMEHTBI aHalW3a JJaHHBIX Kak pabodee CpeacTBO
CTELMAINCTA U HE CTABUT 33Ja4dy MMOJATOTOBKH pa3padOTYHKa MPOTPaMMHOTO 00ecrieueHHs.

[TporpaMMa nMeeT BbIpaXEHHbIN MPAKTUKO-OPUEHTUPOBAHHBIM XapakTep: J0JIs MPaKTUYeCKONH paboThl
cocraisieT 6omee 70 % ot obmrero o0vEmMa. Kakiprit MOy Ih COMPOBOXKIAETCS TECTUPOBAHUEM U IOMAIITHUM
3amanreM. OCBOEHHE KaXKJIOH YacTH TPOrpamMMBbl 3aBEPIIAETCS CKBO3HBIM MPAKTHUYECKUM IPOCKTOM,
KOTOPBIA OJHOBPEMEHHO SIBJISIETCSI UTOTOBOM aTTecTanuei. Takoi popmaT obecrieunBaeT moaATBEPKAAEMOE
OCBOEHHE KOMIIETEHIIUI U GOpMUPYET y CIylIaTelNs TOTOBbIE Pe3yNbTaThl, IPUTOJHBIE JJISl MPEAbSIBICHUS
paboToaaTento.

[TporpamMma peanusyercs B 3204HOM popMe ¢ MPUMEHEHHEM HCKITIOUUTENBHO AIEKTPOHHOTO O0YUYCHHSI 1
JVCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH, YTO JIefaeT e€ JOCTYIMHOM Tl pabOTaIOIIUX CIISIUAINCTOB
HE3aBHCHMO OT MECTa HAaXOXXJEHHS U TO3BOJISIET OCBAaMBaTh MaTepHall B ACHHXPOHHOM pexkume. OOrias
TPYAOEMKOCTh TPOTPaMMBI COCTaBseT 42 aKaJeMUYECKUX Yaca, YTO COOTBETCTBYET TPEOOBAHUIO K
MUHUMAIBHOMY CPOKY OCBOCHHS JOMOJHUTEIBHBIX MPO(HECCHOHANBHBIX MPOTPAMM  IOBBIIICHHUS
KBTM(UKAIIMKA, YCTAHOBJICHHOMY YacThlo 5 cratbu 76 DenepanpHoro 3akoHa «0O0 oOpa3oBaHMH B
Poccuiickoit @enepanumny».

[IporpamMMa He M3MEHSIET YpOBEHb KBaNM(UKALMK CIyIIATeNs, a 00eCleunBaeT COBEPIICHCTBOBAHHE
MMEIOIINXCS U MOJTyYEeHHE HOBBIX KOMITETCHIIMIM B paMKaX UMEIOIICHCS KBATM(PUKAIIUH.

1.2. HopmaTuBHO-IpaBOBbIe OCHOBAHMS Pa3pad0TKH MPOrpaMMbl

Pa3paboTka mporpamMmsbl OCYIIIECTBIIEHA B COOTBETCTBUHU C IEUCTBYIOIIMMHI HOPMATUBHBIMU PABOBBIMU
aktamu Poccuiickoit @enepanun, peryaupyONMME PEaTU3alliio JOMOJHUTEIBHBIX MPOQPECCHOHATBHBIX
IIpOrpaMM:

1. Denepanpublii 3ak0H 0T 29 mekadpst 2012 r. Ne 273-®3 «O0 obOpaszoBanuu B Poccuiickoi

Deneparun» (B neicTByIOMEH pez[aKm/m) B TOM 4HCIIe CTaThs ¥A6 «JlononHutensHoE MpodeccuoHaabHOe
neneu,

oéﬁ%@éﬁﬁé@””m CA®OHOB BOI' 1IAH ANTEKCEEBUY
o noarIPHKA3 MUHECTEDCTBA HAayKI I BRICIICTO 0Opasoparms.Poccuiickoil Denepannn ot 24 Mapra
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2025 1. Ne 266 «O06 yrtBepxaenun Ilopsaka opraHM3allid W OCYHIECTBICHHS OO0pa3oBaTeIbHON
JESITeTbHOCTH IO JONOJHHUTEIBHBIM MPO(ECCHOHANBHBIM TpOorpaMMam» (3aperucTpupoBaH B MuHIOCTE
Poccuu 22 ampens 2025 r. Ne 81928);

3. [Tpuka3z MunucTepcTBa Tpyla U conraibHOM 3amuThl Poccuiickoit deneparuu ot 6 utossg 2020
r. Ne 4058 «O06 yTBepx)aeHUU TpodecCHOoHANIBHOTO cTaHmapta «CrnenuanucT Mo OOJBIIUM JTaHHBIM
(3apeructpupoBan B Muntocte Poccun 5 aBrycra 2020 r. Ne 59174);

4. Metoauueckie — pPeKOMEHJAMM MO  pa3paboTKe  OCHOBHBIX  MPOQECCHOHAIBHBIX
o0pa3oBaTeNbHBIX MPOrpaMM U JONOJHUTENBHBIX HPOPECCHOHATBHBIX IMPOrpaMM C  Y4ETOM
COOTBETCTBYIOLIUX MPOQecCHOHaNbHbIX CTaHAapTOB (YTB. MuHoOpHayku Poccun 22 sauBapst 2015 r. Ne J1JI-
1/058n);

5. Yeras OO0 «BUCTAIN» (manee — OpraHu3anus) U JIOKaJbHbIE HOPMAaTHBHBIE AKThI
Opranuzanuu.

1.3. Heap 1 3aqa4u nporpaMmbl

Llenb pOrpaMMBbl: COBEPIIEHCTBOBAHUE MMEIOIIMXCS U TOJYYeHHE HOBBIX KOMIIETEHLMH B 00JacTu
aHanmM3a U oO0paldOTKM MaHHBIX C HCHOJb30BaHWMEM s3bika Python m s3pika SQL, HeoOXOAMMBIX [UIs
MOBBIIEHUS MPO(ECCHOHATLHOTO YPOBHS CIIEHUAIMCTOB B paMKax HMeEIoLIeics KBanu(uKauuu U Ams
CaMOCTOSITENTFHOTO PEUICHUS PUKJIIAIHBIX aHATUTHYECKUX 3a]1a4.

ObpaszosamenvHule 3a0a4u:

1. OOecrieunTh CUCTEMHOE OBJIA/ICHHE CIYIIATENIIMA OCHOBHBIMH MTOHSATHAMH U 3TallaMu paboThI
C JAaHHBIMH, 3HAaHWEM BHJIOB HCTOYHUKOB JAHHBIX U CIIOCOOOB UX MOTYYEHHS.

2. CchopmupoBaTh NmpakTHYeCKHe HABBIKM (OPMHUPOBAHUS, UMIOPTAa M TNEPBUYHON MPOBEPKH
HaOOPOB NaHHBIX U3 (aAiNIOB pa3IMYHBIX (HOPMATOB U OTKPHITHIX UCTOYHUKOB.

3. OO0yunTp 00paboTKe M aHANK3Y TaOJIMYHBIX TaHHBIX: (PMIBTPALUU, COPTHPOBKE, TPYIIITHPOBKE,
OYMCTKE U pacuéTy arpernpoBaHHBIX MOKA3aTeJeH.

4. CcdopmupoBaTh HaBBIK HM3BJICUYEHHS AaHHBIX M3 BEO-PECYpCcOB M NPHUBEICHHS IOIYYEHHON
MH(OpPMAINU K CTPYKTYPUPOBAHHOMY BUJTY.

5. OOy4uTh BBINIOJIHEHUIO YUCIECHHBIX M MAaTPUYHBIX BBIYMCICHUH JUIS pEIICHUs MPHUKIATHBIX
aHAJTMTUYECKHX 3a/1a4.

6. CdopmupoBaTh HaBBIKH BU3yaJIbHOTO MPE/ICTABICHUS JaHHBIX 1 000CHOBAHHOTO BbIOOpa THUTIA
BU3YyaJIM3aIUH MTO]] 331a4Yy.

7. OO0yunth OQOPMIICHHIO PE3YJIHTATOB AHATUTHYECKON pabOThl B BHJIE OTUYETHBIX TaOJHII,
(haiioB M Mpe3eHTAITHH.

8. CdopmupoBaTh MpakTHUECKHE HaBBIKM HamucaHus SQL-3ampocoB pa3nuyHOrO ypOBHS
cllo)KHOCTH — OT 0a30Bbix KOHCTpykuMid SELECT 10 clnoHBIX 3allpocOB C IOJA3aIpOcaMM U
00BEINHEHUSIMU.

9. OO6yunts unTerpanuu SQL ¢ Python mmsa 3arpy3ku, o0paboTKH UM aBTOMaTH3alUu pabOTHI €
JTaHHBIMU.

Pazeusarowue 3a0auu:

1. Pa3BUTh aHanUTHUYECKOE MBIIUIEHHWE: YMEHHE JEKOMIIO3MpOBaTh MPUKIAJAHYIO 3ajady,
(bopMyIIHpOBaTh MIPOBEPSEMbIE TUIIOTE3bI M BHIOMPATH aIeKBATHBIA HHCTPYMEHT UX MPOBEPKH.
2. CdopmupoBaTh CIOCOOHOCTH KPUTUYECKHU OIICHUBATH KAYECTBO M IOTHOTY UCXOIHBIX JaHHBIX,

BBIABJIATH NIPOMMYCKHW, aHOMAJIMHU M IIDOTHUBOPCYNA U 000CHOBaHHO BBI6I/IDaTB CII0C00 MX 06D360TKI/I.

Pa3BuTh HaBBIK CaMOCTOSTEIHLHOTO HOHCI(S%OPBGI/FC[%&H/IH B TEXHHMYECKOMU JOKYMCHTAllUU U

nﬂé@'é@é’p%%ﬂﬂﬂ{& coo0miecTBax, I‘OTOBSQ)aCﬂl?Ij:e(;LCBaI/IBaTBAI@OEH]IEB@Hﬂ?ﬁpy&M]BEEEBpa6OTLI C JaHHBIMH.
Nofment nond AQBRICHTE, IPODECCHOHATBHY0,, CAMOGTOA TEHBHQCTE TRV / PHHAT Y, PSIICHHI B yCIOBHSAX
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HETIOJTHBIX JIAHHBIX U OTPAHUYEHHOT'O BPEMEHH.

5. Pa3BuTh yMeHHME TpeNCTaBIsATh pe3yJbTaThl aHanmW3a B (GopMme, MOHATHOW 3aKa3dyuKy, HE
UMEIOLIEMY TEXHUYECKOM MOATOTOBKH.

Bocnumamenvusie 3a0auu:

1. @opMHUpPOBaTh OTBETCTBEHHOE OTHOUIEHHWE K JOCTOBEPHOCTH MJAHHBIX U KOPPEKTHOCTHU
AQHATMTUYECKUX BBIBOJIOB, HEAOIYCTUMOCTh OJITOHKU PE3YJIbTATOB MO/ OKUJAEMBII OTBET.

2. BocruteiBath KyiabTYypy paOOTBl C TIEPCOHAIBHBIMH JAaHHBIMA W KOH(UIACHIMATHHOU
nHpopmarmen, coOmogeHne TpeOOBaHMIM 3aKOHOJATENBCTBA O 3allUTe WHOOPMAIMM U TPABUI
WCIIOJIb30BAaHUS OTKPBITHIX UCTOYHUKOB.

3. @opmMupoBaTh KyJIbTypy O(OpPMIICHHS pe3yJbTaTOB pabOThl KaK YCIOBHS KOMAaHIHOTO
B3aMMOJICHCTBHS U BOCIIPOM3BOJUMOCTH BBIBOJIOB.

4. Pa3BuBaTh 3THMYHOE OTHOILIEHHWE K pe3yJbTaTaM HHTEJUIEKTYyaJIbHOTO TPYyAa: KOPPEKTHOE
yKa3aHUE UCTOYHUKOB JIaHHBIX U JIMLEH3UI UCTI0JIb3YEeMbIX HHCTPYMEHTOB.

5. [ToompsiTh YCTAaHOBKY Ha HEMPEPHIBHOE MPOPECCHOHATBHOE PA3BUTHE B OBICTPO MEHSIOIICHCS
TEXHOJOTHYECKOHU CpeE.

1.4. IIpodeccronanbHbie KOMIIETEHIIUU U TPYIOBBIC (PYHKITUN

[Iporpamma pa3paborana c¢ yuérom TpeboBaHuil mpodeccuonanpHoro crangapra. OcBoeHue
MpOrpaMMbl HAMpaBlIeHO HAa KaueCTBEHHOE H3MEHEeHHe MpOodeCCHOHATbHBIX KOMIETCHIUN CIyliaTens B
pamMKax UMeroIencs KBanupuKaluu.

Ilpogheccuonanvnvie komnemenyuu 6 pamkax umeroujelics Keamugpurkayuu, KayecmeeHnoe usmeHeHue
KOMOPBIX OCYWeCmeBIsAemcsl 6 pe3yibmame 00y4eHusl

[Tpodeccuonanpuplii crangapT «CoenuanucT mo OOoJbIIMM JaHHBIM», Koja 06.042 (yTB. mpuka3zom
MunTtpynaa Poccun ot 06.07.2020 Ne 4051).

[Tpu pa3paboTke mporpamMmbl YYTEHBI MOJOXKEHUS MPOPECCHOHANBHOIO CTaHIApPTa B YaCTU TPYIOBBIX
NEeHCTBUM, 3HAHUW M YMEHUH, CBSI3aHHBIX C IMOJATOTOBKOHM, 0OpaOOTKOM, aHAaIM30M M WHTEpIpeTaluen
JTAHHBIX.

[TporpamMma HarpaBiieHa Ha COBEPIICHCTBOBAHUE MPO(hecCHOHATEHBIX KOMIIETEHITUH B 00JIACTH aHATH3a
JAHHBIX, B TOM YHCIIE:

* IOATOTOBKM JaHHBIX K aHAIM3y: TONydYeHUs, (QUIbTpamuu, OYNCTKH, MPEeoOpa3oBaHUS U
CTPYKTYPUPOBAHUS JaHHBIX;

e BEIOOpA METO/I0B U MPOTPAMMHBIX HHCTPYMEHTOB JJ1si 00paOOTKHU U aHaJIN3a JaHHBIX;

* MPOBEJICHUSI AHAJTUTUYECKOTO HCCJEJIOBAHMS C MCIOJIb30BAHMEM COBPEMEHHBIX METOJIOB aHaIu3a
JTAaHHBIX;

* IPOrPaMMHOIN 00PaOOTKM M aHAIH3a IaHHBIX C HCIIOJIb30BaHUEM s3bika Python;

* BU3yaJIM3allUU, MHTEPIPETAIMH U MPECTABICHUS PE3yJIbTATOB aHAN3A;

 paboTHI ¢ PENSIUOHHBIMY 0a3aMu JaHHBIX U Hanucauus SQL-3anpocos.

[Ipu  QopmMupoBaHUU  COAEpKAHUS  HPOrPaMMbl  YYHUTHIBAIOTCA  MOJIOKEHUS  TPYIOBBIX
¢bynkuit A/03.6 «IloaroToBka JaHHBIX AJIS POBEACHUS AHATUTHUECKUX PabOT MO UCCIEAOBAHUIO OOIBIINX
naHabIx» U A/04.6 «IIpoBeeHrne aHATUTHYECKOTO MCCIEAOBAaHUS C MPUMEHEHHEM TEXHOJIOTUN OONBIINX
JAHHBIX B COOTBETCTBHM C TPEOOBaHUSAMH 3aKa3uMKa» B YaCTU KOMIIETCHIIMH, MPUMEHUMBIX K 3aJadam
00paboTKHU M aHaTN3a JaHHBIX.

llepeuenv HoGbIX KOMNemMeHYull, QOPMUPYIOWUXCA 8 pe3VTbImame 0C80EHUsL NPOCPAMMbL

e CIIOCOOHOCTH (OPMUPOBATH HAOOPHI JAHHBIX U3 Pa3HOPOIHBIX HCTOYHUKOB ((hallabl, OTKPBITHIE

aHHBIE, BEO-PeCYPChl) U IPUBOIUTE UX K IIPUTOJHOMY UL aHAIN3a BULY,
i X pecypebi) p A Bn]aogeneﬁ[ yHooo "BUCTALN" AYs

KQI_H’Y(R&%?[%WI?BHHOHHHTB 00paboOTKy, OUUCTKY, arperaliHEs A aHaans3 TaliiAMHbBIX TaHHBIX;
1108y GHQCOQHOS T . BRIIQIHATE  AHCIICHHRIE, 1 MATPUIHEIS, . BRITMCHASHIMS | 10%  DIICHUS  TIPUKIIATHBIX
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AHATMTUYECKUX 3a7a4;

* CIIOCOOHOCTh CTPOUTH BH3yalM3alldd W OOOCHOBAHHO BBIOMPATh WX THUII B 3aBUCUMOCTH OT
aHAJTUTHYCCKON 3aa4Mu;

* CIIOCOOHOCTH TMPEACTABIATh PE3YJIbTAaThl aHAM3a B BHJIE OTYETHBIX TOKYMEHTOB U TMPE3CHTAIUH,
MIPUTOHBIX IS IPUHSITHS YIPABIEHYECKUX PEIICHUM;

* CIIOCOOHOCTH CAMOCTOATEIHHO MHcaTh SQL-3ampockl pa3IMuHOTO YPOBHS CIOKHOCTH JIJISl U3BJICUCHHUSI
Y aHaJIu3a JaHHBIX;

e ciocoOHOCTh uHTETpUpOoBaTh SQL ¢ Python mys aBromaTuzammu 06pabOTKH TaHHBIX.

Coommnecenue c ¢hedepanvHbimu 20Cy0aApCMBEHHbIMU 00PA308AMETbHLIMU CIAHOAPMAMU

C uenpio obecrieueHus: MPEEeMCTBEHHOCTH TpU pa3paboTKe MPOrpaMMbl MCMOIB30BAINCh CBEACHUS O
BUJAX MPO(HeCcCHOHANBHOM AeSITENFHOCTH, YKa3aHHBIX B (DeJiepaabHbIX TOCYapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapTax BBICIIETO OOPAa30BaHMSI 10 HAPABICHHSIM MMOATOTOBKH:

 01.03.02 [puknamHas MaTeMaTuka U HHHOPMATHKA;

¢ 09.03.03 INpuknagHas nHGOPMATHKA;

* 38.03.05 busnec-undopmaTuka;

* 38.03.01 DxoHOMUKA (B YACTH AaHATTUTHYECKOMN NEATEIHHOCTH).

1.5. IInanupyembie pe3yabTaThl 00ydeHUs

B pesynbpTaTe 0CBOCHHS MPOrpaMMBbl CITYIIATENh TODKEH:

3Ham».

* OCHOBHBIE TIOHSATHS U 3Tarbl paboThl ¢ JaHHbIME B Data Science;

* BHJIBI HICTOYHUKOB JJAHHBIX U CITOCOOBI X MOJTYYEHUsI, BKIFOYas OTKPBITHIC TAHHBIC U BEO-PECYPCHI;

* MPUHIUIIBI PAOOTHI ¢ TAOTMYHBIMU JaHHBIMH, MACCHBAMHU U MaTPHUIIAMU;

e CIIOCOOBI OUMCTKU U TIPeoOpa30BaHusl JaHHBIX, OIX0bI K 00paboTke MPOMyCcKOB U aHOMAIUH;

 0a30BbI€ MMOAXO/IbI K BU3YAIH3AIMH U MPEACTABICHUIO JAHHBIX, ITPaBHUIIa BEIOOPA TUTIA BU3YATH3AIHH
o 3ajady;

* Ha3HAYCHUE OCHOBHBIX MHCTPYMEHTOB, UCIOJIb3yEMbIX B aHAJU3€ JAHHBIX;

 TpeboBaHUs K O(DOPMIICHHIO U TIPEJICTABIICHUIO PE3YyJIbTaTOB aHATUTHIECKON pabOTHI;

* OCHOBHBIE MPUHIUIIBI PAOOTHI C PESAIMOHHBIMY 0a3aMu JaHHBIX U poiib SQL B aHanM3e TaHHBIX;

e 0a30BbIi cuHTaKkcuc SQL U CTPYKTypy 3ampocoB, CIOCOOB (DUIBTPAIIUU, COPTUPOBKH, arperaiu u
TPYNIUPOBKU JAHHBIX;

* NIPUHITUITBI O0BETUHEHUS TAOIUI] ¥ PaOOTHI C HECKOJILKHUMH UCTOYHUKAMU JAHHBIX;

 Bo3MokHOCTH MHTerpanuu SQL ¢ Python nmst paboTel ¢ TaHHBIMU ¥ aBTOMATU3AIIHH.

ymemy:

* UMIIOPTUPOBATH U CO3/1aBaTh HAOOPHI JAHHBIX U3 PA3TUYHBIX HCTOUYHUKOB;

» 00pabaTpIBaTh U AHAIM3UPOBATH TAOJIMYHBIC NaHHBIC: (PUIBTPOBATH, COPTUPOBATH, TPYNITHPOBATH H
arperupoBaTh;

e U3BJIEKATh JJAHHBIE U3 BEO-pEeCypcoB U MPUBOJIUTH UX K CTPYKTYPUPOBAHHOMY BHUY;

* BBITIOJIHATH YHCTICHHBIE U MATPUYHBIE BBIYUCIICHUS;

* CTPOUTH BU3YaJU3ALMH JIJISl aHAIN3a U UHTEPIPETALUN JaHHBIX;

 (hopmupoBaTh OTUETHBIE MaTepualbl B Buae Excel-daiinoB u npe3eHTanuii;

e HAaCTpauBaTh OKPY>KEHUE U HHCTPYMEHTHI AJis pabOThI ¢ 0a3aMu JaHHBIX;

e nucath SQL-3ampockl ¢ HyJIs ¥ U3BJIEKaTh HEOOXOIMMBbIE TaHHBIE;

hd O6’beQI/IHSITI> JaHHBIC U3 HCCKOJIbKHUX TaGHI/Ig, HCIMOJIL30BAaTh NOA3AaPOCEL U CJIOKHBIC KOHCTPYKIINHU,

® UHTCIPUPOBATH L Python I'PYXKAaTh U ThIBATH HHBI BTOMAaTU3UpPOBATH THUHHBI
erpupoBath SQL ¢ Python, 3a DYKarth 06pag THIBATE JAHHDIE, ABTOMATU3HPOBATH Py e

Hp}égglg(}fx? prnTo CA®OHOB BOI'IAH AJTEKCEEBMY
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* UHCTPYMEHTaMH padoThl ¢ TAOJUYHBIMU JTaHHBIMH, MAaCCUBAaMHU U MaTPHULIAMU;

* METO/IaMHU CTPYKTYpPHUPOBAHHUS, aHAJIN3a U BU3YaJIbHOIO MPEICTaBICHHS JTaHHBIX;

* [IPAKTUYECKMMHU HaBBIKAMU MOATOTOBKU M O(POPMIICHHSI PE3YIbTaTOB aHAIUTUYECKOM padoThI;
* NIPAaKTUYECKUMH HaBbIKaMU HanucaHus SQL-3ampocoB pa3nuyHOro ypoBHS CIOXHOCTH;

e roaxo/1aMu K ucnosabs3oBanuto SQL B csske ¢ Python nns ananuza qaHHBIX ¥ aBTOMaTH3AlMMY;
* OIIBITOM CO3JIaHUS M MPE3EHTAIlUH 3aBEPILIEHHBIX aHATUTUYECKUX ITPOEKTOB.

1.6. Kareropusi caymareJeii. TpeGoBaHus K NOCTyNAalOIMUM

IIporpamma npegHazHaueHa Jyuisl CIIEHUATUCTOB, OCYLIECTBIISIONNX WIH IUIAHUPYIOIUX OCYLIECTBIATh
poeCCHOHATIBHYIO ACATEIBHOCTD, CBI3aHHYIO C 00pab0TKON M aHAIN30M JTaHHBIX:

* aHAJWTHUKOB U CIELHUAINCTOB 110 OTYETHOCTH;

* MapKeTOoJIOrOB, crenHaiucToB 1o digital-aHaTUTHKE U 3JEKTPOHHOM KOMMEpLIH;

* YKOHOMHCTOB, (DMHAHCOBBIX CIIEUAIUCTOB U CIICIHAIUCTOB 110 MNIAHUPOBAHUIO;

e MEHE/KEPOB MPOJIYKTa U PyKOBOJUTENIEH IIPOEKTOB;

* HAyYHBIX COTPYJHHUKOB, IIPENONABATEICH, aCIUPAHTOB M CIIEHUAIMCTOB HCCIIENOBATEIbCKUX
MoJpa3/IeICHN;

* CHENMAIMCTOB CMEXKHBIX HAIPAaBICHUH, B 4bM OOA3aHHOCTH BXOJUT MOJATOTOBKA aHAJUTUYECKHX
MaTEpHaJIOB.

Tpebosanus k nocmynarowum:

OOyueHue MOCTPOEHO Ha MPAKTUYECKUX MPUMEPAX M 3aJayax: OT MOATOTOBKH JAHHBIX K aHAINU3Y 0
BBIIIOJTHEHUSI 3aKOHYEHHBIX MTOTOBBIX MpoekToB. [Iporpamma He TpedyeT mNpenBapUTELHOTO OIbITa
nporpaMMmupoBanus. JlocrarouHo 0a30BOM KOMIBIOTEPHONM TI'pPaMOTHOCTH, YBEPEHHOTO BIIAJICHUS
MEPCOHANBHBIM KOMITBIOTEPOM, 0a30BbIX 3HAHMM MO JMHEHHOW anreOpe, TEOpUM BEPOSTHOCTEH U
CTaTUCTHUKE, HABBIKOB PAa0OTHI ¢ (aillaMu U JOKyMEHTaMH, a TaK)Ke MOTUBALMM K OCBOEHUIO si3bIka Python,
si3bIKa 3anpocoB SQL u aHanu3a TaHHBIX.

K ocBoeHMI0 mporpaMMsl JOITycKarOTCs LA, UMEIOIUe cpeiHee MpodeccuoHanbHoe U (MIK) BbICIIee
oOpa3zoBaHHe, a TaKkKe JMIa, MOoJTydarlue cpenHee npodeccuoHanbHoe U (WIK) BbICIIEe 00Opa3oBaHUE
(uactp 3 crtateu 76 DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Ddenepanumny).

[Tpuém ocyriecTBIsIeTCS HAa OCHOBAHMM JIMYHOTO 3asBICHHS M JOroBOopa 00 OKa3aHWHU IUIATHBIX
00pa3oBaTENbHBIX YCIYT.

1.7. ®opma o0yuenus. TpyanoéMKoCTh MPOrpamMmMbl

®opma oO0y4yeHHs — 3a04Has, C TNPUMEHEHHEM HCKIIOUUTENIBHO OSJEKTPOHHOTO OOydYeHus u
JIUCTAaHIIMOHHBIX oOpa3zoBatenbHblx TexHosnorudt (D0 um JIOT). OcBoeHue mNporpamMMmbl MPOUCXOAUT
MOJTHOCTBIO YJAIEHHO B 3JIEKTPOHHOM HH(OpMaIrMoHHO-00pa3oBaTenbHON cpere bstudy.ru. AyauTtopHbie
3aHATHS B OUYHON (hopMe HE TPETyCMOTPEHBI.

OO6mwmit 00BEM IporpamMmel: 42 akaJeMUYECKUX Yaca.

[TponomxurensHOCTs 00ydeHUs: 11 Hememb.

PexxuM 3ansaTHil: 2-3 pasa B Hefemto 1o 2—-3 akaJeMHUYECKUX Yaca; yueOHas Harpyska He MpeBbIIaeT §
aKaJIeMUYECKHUX YacOB B yUEOHBIN JI€Hb.

VYka3aHHbIE CPOKM OCBOEHHS yUEOHOI'0 MaTepHalia HOCSIT PEKOMEHAATEIbHBIN XapaKTep U pacCUnTaHbl
Ha T0CJIEIOBATENILHOE MPOX0XKAEHUE TporpaMMel. [Ipr 0CBOGHUH TOTHOTO 00bEMa yUeOHOTO MaTepHasa u

YCIICIITHOM TIPOXOXJIEHUH MPEIyCMOTPEHHBIX (hopMm KOHTPOILA, [IpOrpaMMa  MOXKeT OBITh 3aBeplleHa

BnajenetL
Z[OIC<86[{I¥(P KpV”-ITO CA®OHOB BOI' 1IAH ANTEKCEEBUY
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CaMOCTOSITENIbHBIMM M MOTYT OCBauBaThCsl KaK IOCJEN0BATENbHO, Tak U napamienbHo. Yacte «SQL»
OINMpAETCs Ha HaBBIKU pabOThI C JaHHBIMU cpelcTBaMu Python, moaToMy e€ pekoMeHyeTcst ocCBauBaTh IOCIIEe
gactu «Data Sciencey.

Kanennapusiii yueOHbIi Tpaduk (MyHKT 2.2) COCTABJIIEH HCXOHS W3 IOCJIEAOBATEIBLHOIO OCBOCHUS
yacTeit mporpammel. [Ipu mapannenbHOM OCBOCHHH YacTe cymMmapHas ydeOHast Harpy3ka B YUeOHBIN JICHb
HE JJOJKHA IPEBBIIIATh § aKaJIEMUYECKUX YaCOB.

[Tporpamma cocTouT U3 aeBatu moayiei B yactu | «Data Science» (moxynu 1-9) u cemu moxayineit B
gactu Il «SQL» (Momynu 1-7). Monynb 1 KaxkI0# yacTH SIBJISI€TCS OPTaHU3AI[MOHHBIM U HE UMEeT Y4eOHOM
Harpy3ku. Moaynu 2—8 yactu | u moaynu 2—6 gactu 1l conepxar yueOHBbII MaTepuall, KaX bl 3aBepiaeTcs
TECTMPOBAHUEM U JIOMAIIHUM 3agaHueM. Moaynb 9 vactu I u monyns 7 wactu Il mpeacraBnsior coboit
UTOTOBYIO aTTECTALUIO B JOPME CKBO3ZHBIX NMPAKTHYECKUX MPOECKTOB.

1.8. OcobeHHOCTH OpraHU3aIi 00pa30BaTEILHOM NESITEIBHOCTH

Axagemudeckuii yac coctanisieT 45 MuHyT. O0bEM yueOHOM Harpy3Ky B y4eOHBIH JIEHb HE MPEBBIIIALT 8
aKaJIEMUYECKHNX YacoB.

OO0pa3oBaTenbHbIM MPOLECC OCYIIECTBISIETCS C MCIOJIB30BAaHMEM HIIEKTPOHHOM HH()OPMAIMOHHO-
oOpa3oBaTenbHOU cpeabl bstudy.ru, oGecneunBaroeii: 10CTyn K BUJCOIEKIUAM U TEKCTOBBIM MaTepUaiaM;
BBINIOJTHEHUE TECTOB U NPAKTUYECKUX 3aJaHUi ¢ aBTOMAaTHYECKOM M SKCIEPTHOM IMPOBEPKOM; 3arpy3Ky
BBINOJIHEHHBIX PabOT M 00OpaTHYIO CBSI3b IpernoAaBareNs; (HUKCAIMI0O XOJa U Pe3yJbTaTOB OCBOCHHS
MPOrPaMMBbI; HICHTU(DUKALINIO TUYHOCTH CIYIIATelNs IPU MPOXOKIACHUH UTOTOBOM aTTECTAIIUU.

CooTHoIIEHHE TEOPETUUECKON U TPAKTUUECKOM MOATOTOBKH OIPEIETICHO C IPUOPUTETOM MPAKTUKU: HE
MeHee 70 % yueOHOro BpeMeHU OTBOAUTCS Ha BHINOJHEHUE MPAKTUYECKUX 3aJaHUN U UTOTOBBIX MPOEKTOB.
Teopernueckuii MaTepual NpeabsABIsSeTCS B popMaTe 3aMKCH BUICOJIEKIIUNA U COMTPOBOXKIAIOIINX TEKCTOBBIX
U CIPaBOYHBIX MAaTEPHAJIOB.

VY4ér pe3yiabTaToB OCBOCHHS MPOrPaMMBbI BEIETCS B 3JIEKTPOHHOIN MH(OPMAaLMOHHO-00pa30BaTeNbHOM
cpene. Pe3ynbrarel HTOroBoi aTTecTalinu GUKCUPYIOTCS B MPOTOKOJIE ATTECTAIIMOHHOM KOMUCCHUH, XpaHEHUE
KOTOPOI'0 OCYLIECTBIISETCS B MOPSAAKE, YCTAHOBIEHHOM JIOKAJIbHBIMA HOPMAaTUBHBIMM akTaMu OpraHu3alnu.

1.9. Conep:xkanue moay.ei

Ne HaumenoBan Bcero DopMblI
Lless 1 KpaTKoe coep:kaHue
n/m ue 4acoB KOHTPOJIs
pa3aena

YACTD 1. DATA SCIENCE (25,05 ak. 4.)

Monayns 1. OpraHu3amoHHOE BBEICHNE: 3HAKOMCTRBO C
Brenenue. 00pazoBaTenbHOH IaT(opMoii, CTPYKTYpOid
1 PyxoBoactBo amnst - MIPOTPAMMBI, TIOPSIKOM TIPOXOXKACHUS 00yUeHHS, -
TIPOXOKICHUS CHUCTEMOH TEKYIIIEr0 KOHTPOJIS U UTOTOBOM
00yueHuUs aTTecTaluu.

Coznanue JaHHBIX BPYYHYIO U IPOTPaMMHO.
dopMupoBaHUE CITUCKOB, CIOBApPEH, TAOIHI U MPOCTHIX

Monayab 2. Tectuposanue, /13
2 Y 3,15 Ha0OpOB TaHHBIX. [ eHepalnns TECTOBBIX M YUCOHBIX P A
I'eneparus naHHBIX
JTAaHHBIX, PabOTa C THIIAMU NAHHBIX M CTPYKTypaMH,
MOJITOTOBKA JIAHHBIX K aHATU3Y.
Bnagaeney, 000 "BnCTAAN"
KoHTyp KpunnTo CA®OHOB BOIJAH AJIEKCEEBMY
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WNmnopT gaHHbIX U3 (alnoB pasindyHbIX (HOPMATOB
CSV, Excel, TekcToBble (haiinbl). 3arpy3ka JaHHBIX
Momyns 3. Mmmopt ( ’ ’ ¢ ) pysKa Tectuposanwue, /13
AHHLIX 3.1 13 BHEITHUX UCTOYHUKOB M OTKPBITHIX PECYPCOB.
A [lepBuyHBIA aHaMU3 U MPOBEPKA CTPYKTYPHI
3arpy>K€HHBIX JaHHBIX.
Coznanue u ctpykrypa DataFrame. ®dunsTparnms,
COpPTHPOBKA M TPYNIHPOBKA JaHHBIX. OUNCTKA U
Monyib 4. PaGora pTHp Py p a .. TectupoBanue, /13
R —— 3,0 npeoOpa3zoBaHue JaHHBIX. Pacuér arpernpoBaHHBIX
Pandas MoKa3aTesiei U MOJArOTOBKA TAHHBIX K aHATU3Y U
BU3YaIT3aIIHH.
OcHoBbI padoTel ¢ HTML-cTpanumamu. N3Bnedenne
Monyns 5. 24 JIAaHHBIX ¢ BeO-caiiToB. [IpeoOpazoBaHue MOITyuYeHHOM Tectuposanue, /3
Web-parsing ’ nH(GOPMAIIMH B TAOIUIIBI M CTPYKTYPHI JaHHBIX,
TIPUTOTHBIC IS TabHEHUIIeTO aHaIH3a.
OcHoBbl 6ubmmotrexkn NumPy. Co3nanue MaccuBoB 1
MaTpull. bazoBrle MaTeMaTHYeCKHE OTIepannun
Moaynb 6. Matpuiibt TPuH DA, TectupoBanue, /13
NumP 2,5 BEKTOPHU3ALMSA U MATPUYHBIE BEIUMCIICHUS.
y [Ipumenenue NumPy ains yucineHHoOro aHanu3a JaHHBIX.
[Moctpoenne 6a30BbIX rpadUKOB U AUarpamMm. Beioop
Mopyns 7. THIA BU3YaJIM3ALUH B 3aBUCUMOCTH OT 3aJa4H.
Ay Y 1 A TectupoBanue, /13
Busyanuzanus B 2,9 WHaTepnperanus rpadukoB ¥ HCIIOIH30BaHNC
Python BH3YaIH3AINH U1 O0BSICHEHUS aHATUTUIECKIX
BBIBOJIOB.
Coznanne u popmatupoBanne Excel-daiinos
cpenctBamu Python. @opmupoBanue TabaUIl 1 OTYETOB.
Mopyns 8. et Y PMHDP H TectupoBanue, /3
2,0 ABTOMaTH3UPOBAHHOE CO3/IaHKE
OdopmieHre UTOTOB .
Mpe3eHTalUi C pe3ybTaTaMH aHAJIN3a JAHHBIX IS
Y4eOHBIX M MTPHUKIIATHBIX 33]1a4.
BrimoHeHne CKBO3HOTO MPAKTHYECKOTO MPOCKTA TI0 N
Monyns 9. toroas HroroBslil mpoekT
6,0 CO3/IaHUI0 MUHHU Web-cepBHUCa aHAIN3a JJaHHBIX
aTTecTaus
ceepa.
YACTHD II. SQL (17,3 ak. 4.)
Moy 1 Oprasn3anmoHHOE BBEICHUE: 3HAKOMCTBO C
BBG,I[}GI:HI/IG' oOpa3oBarenbHON IIATGOPMOH, CTPYKTYpPOH YaCTH
: MPOTPaMMBI, TIOPSIKOM TPOXOXKIEHUS OOydeHHS W
PykoBojcTBO POTPAMMBI, TIOPA P A y
CHCTEMOH aTTecTalluu.
JUIS
TIPOXOXKICHUS
0o0yIeHus
Hacrpolika okpy»XeHUs U IOATOTOBKA BCETO
Momyib 2. Hactpotika HEOOXOAMMOTO JJIs1 paOdOTHI ¢ 6a3aMH JaHHBIX: Tecuposane, JI3
OKPYKEHUS 2,5 YCTaHOBKa HHCTPYMEHTOB, paboTa ¢ uHTepdeiicamu p ’
CYB/, ObicTpBIii CTapT pabOTHI 0€3 TEXHHYECKUX
CIIO’)KHOCTEH.
KOHTyp KpI/IrITO Bnagenet 000 "BNCTAOU
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Monayns 3. bazoBbie

BbazoBeie cTpykTypbl SQL-3an1pocoB 1 CHHTaKCHUC:!
HalKCcaHMe 3alPOCOB C HyJIS, U3BJICUCHUE JaHHBIX U3
tabmut. [IpeoOpa3oBanue naHHBIX: QHIBTpaIUs,

Tectuposanue, /13

CTPYKTYDBI 33MPOCOB. 2.8 COPTHUPOBKA, arperamus 1 rpynmnupoBKa I
CHHTaKCHC pTHD > arp PyrmHp
MPEBPAIICHUS «CHIPBIX» JAHHBIX B MOHITHYIO
WHPOPMAIHIO IS aHATH3A.
[IpeoOpa3oBaHue JaHHBIX U PA0OTa C HECKOJIBKUMHU
Momys 4. TabaumaMu. PasnmuduHeie crmocoObl 00be IMHEHUS Tectuposare, JI3
[IpeoOpazoBanme 2,9 JTAHHBIX: COeTMHEHHE TaOIHUII, BEIOOPKA HYKHBIX P ’
Ta0IuI] JAHHBIX U3 Pa3HbIX HCTOUHUKOB, POPMHUpPOBAHHE
LEJIOCTHOM KapTHHBI JJI aHATU3A.
Harmmcanue ClI0XHBIX 3alIPpOCOB, BKITIOYAs
MO3aPOCH U 00BEIUHEHMS TAOIHI]; PEIICHIE
Moayns 5. CnosxHbie Aatip A 1P TectupoBanue, /13
- 2,6 peanbHBIX OU3HEC-3a1a4, paboTa ¢ HECKOIBKUMU
WMCTOYHHUKAMHU JTAHHBIX, TOCTPOEHHUE OoJiee TITyOoKoi
AHAJTUTHK.
Moxyis 6 UcnonezoBanne SQL BHyTpHu Python ans ananuza
Y ) JIaHHBIX W aBTOMaTH3aluu: coeauHeHue SQL ¢ TectupoBanue, /13
Peanuzanus SQL 2,2
Python, 3arpy3ka u 00paboTKa TaHHBIX,
BHyTpH Python
aBTOMAaTH3allMs PYTHHHBIX 3ajad.
BrImoHEHE UTOTOBOIO MPOCKTa « AHATTUTHKA
MapkKeTiuieiicay: pa3oop yueOHol 0a3bl HHTEPHET- Ny
Monyns 7. P P Py p Hrorosslii
o 4 Mara3uHa, J0KYMEHTHUPOBAaHUE MOJICIIN JaHHBIX,
WToroBelii mpoekT MIPOEKT

nmoctpoeHue Habopa OuszHec-oT4éToB Ha SQL,
pa3mernienue npoekTa Ha GitHub.

KoHTtyp Kpunto

LokyMeHT nognucaH KBanupuuupoBaHHOM
3NeKTpoHHOW noanucbro 14.09.2026
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PA3JIEJ 2. COAEPKAHUE ITPOI'PAMMBI

2.1. YuyeOHO-TeMATHYECKUH IIJIAH

3NeKTpoHHOW noanucbro 14.09.2026

CPOK AencTeus

01.07.2025-01.10.2026

Ne /it Bcero Teoper Mpaker Dopmbl
Ha3zBanmue pa3zneiia, TeMbl HYECKH HYECKHUX
4acoB aTTecTanuu
X (cemmHap,
(Bug€o Tect, J[3)
eKIHs
+
MaTepu
aJjbl)
YACTD 1. DATA SCIENCE
MOJVYJIb 2.
2 FEHEPALIASE JTAHHBIX 3,15 1.4 1,75 Tecr, /13
2.1 Obmas unopmars o 0,2 0,1 0,1 Tecr
Data Science
22 I'enepaits JauHbIx. 02 0,1 0,1 Tect
TeopeTnueckuii MaTepuan
23 Iertepalliti JAHHEIX. 2,75 12 1,55 3
IMpakTryeckuit Mmatepuan
3 MOAVIJIb 3. UMIIOPT 3,1 1,5 1,6 Tect, 113
JAHHBIX
3.1 VIMIIOPT JQHIbIX. 0,2 0,1 0,1 Tect
Teopernueckuii MmaTepuai
39 - Nmnopt ,E[ZlHHLIX. 2.9 14 1.5 3
PaKTHYECKHI MaTepHa
MOAVYJIb 4. PABOTA C
4 TABJIULIAMI PANDAS 30 L4 L6 Teer, 113
41 Pa6ora ¢ TaGHHHall/II/I 02 0.1 0.1 Teer
Pandas. Teopernueckuit
MaTepUal
Pabora ¢ Tabmumamu
4.2 Pandas. [IpakTnueckuit 28 1.3 L3 3
MaTepua
5 MOAVYJIb 5. WEB- 2,4 0,8 1,6 Tecr, 13
PARSING
5.1 Web-parsing. 0,2 0,1 0,1 Tect
TeopeTnueckuii MaTepra
52 - Web-parsing. 2,2 07 LS I3
PaKTHUECKHI MaTepHat
6 MOJYJIb 6. MATPHUIIbI 2,5 0,9 1,6 Tecr, /I3
NUMPY
6.1 Marprus NumPy. 02 0,1 0,1 Tect
Teoperuueckuii MaTepual
62 Matpuuer NumPy. 23 0,8 1,5 I3
IIpakTryeckuii Marepuan
MOAVIIb 7. .
nenew 000 B9ICTALIN s 1,6 T , 13
Kontyp KbunTo BU3YAJIN3ALIMS B CA®OHOB BAr IAH ATIEKCEEBIY eer. /1
PYTHON
OKYMEHT NoAnucaH KBaMPuunpoBaHHON CEPUNHBIN HOMEP UZ965baelluadbstT19/41U8dscYcbasa/ 34




71 BI/I3yaJII/I3flI_II/I$I B Python. 02 0.1 0.1 Tecr
Teopetnueckuii MaTepual
75 BH3yaJIH§aHHH B Python. 27 12 15 3
IMpakTryeckuii MaTepua
MOJYJIb 8.
8 O®OPMJIEHUE UTOI'OB 20 0.5 LS Teer, 13
].1 COSI{&HE/IG Excel-daiino u 2.0 0.5 1.5 3
npe3enTanuii B Python
MOJVYJIb 9. UTOI'OBAA .
9 ATTECTAIUS 6,0 1,0 5,0 Hroroserit
MPOCKT
0.1 MHCTpyKTax 110 IPOEKTY 1.0 1.0 B B
CKBO3HOM TPOEKT
«Co3nanue muau web-cepuca
9.2 aHaM3a JaHHBIX 5,0 - 5,0 3amyira
MPOCKTa
ceurepay
Hroro 25,05 838 16,25
nmo yactu |
Ne Be Teoper Tparkr DopMbl
Ha3zBanmue pa3zneiia, TeMbl HYEeCKHX HYECKHX
n/n ero arTecTanuu
ua (BUAeOJIEKIL (cemuHap,
usi TecT, /13)
CoB
+
MaTepuaIbl
)
YACTHB II. SQL
MOJIVJIb 2.
2 HACTPOMKA OKPYKEHHSI 25 06 L9 Tecr, 113
21 BBVCILGHI/IC. IToaroroBka u 1.0 0.6 0.4 Teer
HACTpOIKa
2.2 JlaboparopHas paGora 1,5 - 1,5 a3
MO/JIVJIb 3. BASOBBIE
3 CTPYKTYPHI 3AITPOCOB. 2,8 0,9 1,9 Tecr, /13
CHUHTAKCHUC
31 [Tuiiem 3anpocsl u 13 0.9 04 Teer
MOJTy4aeM JIaHHbIC
32 JlaboparopHas paboTa L5 - 1,5 a3
MO/JVJIb 4.
4 TIPEOBPA3OBAHHUE 29 10 L9 Tecr, 113
TABJINL]
41 ITpeobpa3oBbiBacM JaHHbBIC 14 1.0 04 Tect
1 00beAnHsAEM
4.2 JlaboparopHas paboTa L5 - 1,5 a3
MOJVYJIb 5. CJIOKHBIE
5 3ATIPOCHI 2,6 0,7 1,9 Tecr, 113
51 3anp001>} C TIOJI3aIpocCamMu 11 0.7 04 Tect
IS CIYOOKOM aHATNTHKH
KoHTy K'%%HTA Jlaboparopuas pabots . ded "sutTanm 1,5 B3
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MOJIVYJIb 6.
6 PEAJIM3ALIMS SQL BHYTPU 2.2 0.3 L9 Tecr, 113
PYTHON
6.1 AsTtomaTuzupyem B Python 0,7 0,3 0,4 Tect
6.2 JlabopatopHas pabota 1,5 - 1,5 A3
MOJVYJIb 7. .
7 NTOTOBBII [IPOEKT 4 0,3 3,7 Hrorossiii
MPOEKT
HNuctpykra
71 HNHCcTpyKTaX 10 TPOEKTY. 3 0.3 27 - o
OdopmiieHrEe UTOrOBOTO
myOIuKanmue Ha
fpockTa GitHub
7.2 Hrorosas arrecranus 1,0 - 1,0 q)Op.l.VMPOB
aHHe OTUéTa
Hroro nmo yacru 11 17 38 13,2
BCEI'O I10 ITIPOI'PAMME 42 12,6 29,4
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2.1. Kanenaapusblii yueOHbl1ii rpaguk

Kon CamocTon dopma
Hen Paznea
TaKTHAsA TeJbHAasi KOHTPOJIst
eaIst
padora padora (4.)
(1.)
YACTD 1. DATA SCIENCE
1 1.4 1,75 Monyis 2. ['ereparust JTaHHBIX Teer, I3
1 1.5 1.6 Monyns 3. UMnopt gaHHBIX Teer, 13
1 1.4 1.6 Monyns 4. PaboTa ¢ TabaumaMu Teer, J13
Pandas
2 0,8 1,6 Monyns 5. Web-parsing Tect, 13
> 0.9 1.6 Monyne 6. Matpuusl NumPy Teer, I3
’ 13 1.6 Monynb 7. Busyanu3zaiws B Python Teer, JI3
3 0.5 1.5 Monyib 8. OdopmiteHHE UTOTOB Teer, 13
35 1.0 5.0 Monyinb 9. UtoroBas arrectanus Htorosbrit
MIPOCKT
YACTD II1. SQL
6 0.6 1.9 Monyns 2. Hactpoiika okpyKeHus Teer, JI3
Monynb 3. ba3oBble CTPYKTYpbI
7 0,9 1,9 3anpocoB. CUHTaKCHC Tect, 13
Monyns 4.
8 1.0 1.9 [Ipeobpa3zoBanue TabIHIL Teer, A3
9 0.7 1.9 Monyinb 5. CroxHbIE 3a11pOChl Teer, I3
10 03 1.9 Monyis 6. Peammsars SQL BHYTpH Teer, I3
Python
Monyinb 7. UTOroBbliA IPOEKT .
N Hrorossrit
11 0,3 3,7 «AHanuTUKa MapKeTIUICHCa
MIPOCKT

Ipumeyanue. Hymepayus neoenv npugedena 0is nocied08ameibH020 0CB0EHUS Yacmell NPo2pammbl.
Ilpu napannenvHom oceoenuu yacmeii KaneHOApHulli 2pagur modicem Oblmb CKOPPEKMUPOBAH NpPU
coxpaneHuu obwe2o 06véma npocpammel 6 42 axademuyecKux aca.

2.3. PaGouas nporpamma
YACTD I. DATA SCIENCE

Monynbs 1. Beaenue. PykoBoacTBo juisi mpoxoxaeHHs: oOydeHus. OpraHu3alliOHHOE BBECHHE:

Kowngpdforsorac  oOpasoBatensHoi  HiiaTHopmoii, gf@m IDQTPAMMEL, TIOPSZIKOM TIPOXO3K/ICHHS

O6y‘leHI/I${ CHCTEMOM TCKYILICTO KOHTPOJIA U HTOTOBOM aTTCCTall .

ﬂ,OKyMeHT nmcaH K NUMPOBaHHOM ngbm HoMep 029656ae000db3f1 f08d8c9c6a8a734
5 neKTPOHH 23 eHEepaLUs TaHHBIX C% ] gemcmm:) OJICKIIH «OO1Iast HH&)opMauym o Data Scienceb u

«Teopemqecm/m MaTepHal Mo PO JaHHBIX B Data 801ence TUIIAM JIAHHBIX M CII0CO0aM MX TeHeparfm.

[TpakTudeckuii ceMuHap Mo co3laHui0 HabopoB HMaHHBIX B Python, paboTe ¢ 0a30BBIMH CTPYKTypamu



JAHHBIX U MOJITOTOBKE JAaHHBIX K aHaIu3y. @OopMbl KOHTPOJIS: TECTUPOBAHUE, JOMAIIIHEE 3a/JaHUE.

Monyns 3. Ummopt manubix (3,1 ak. 4.). Teopernueckas BUICONEKIUs IO UCTOYHHUKAM JAHHBIX U
¢dbopmaram xpanenus uadopmanuu. [Ipaktudeckas Buaeonekuus no uMmnopty gaHubix u3 CSV, Excel,
TEKCTOBBIX (DaliJIOB M BHEIIHUX UCTOYHUKOB B Python. @opmbl KOHTpOJS: TECTUPOBAHUE, JOMAIIHEE
3a/1aHHe.

Monyne 4. Pabora ¢ tabnunamu Pandas (3,0 ak. 4.). Teoperndeckass BUACOJICKIHS MO CTPYKTYpE
DataFrame wu Bo3MoxxHOCTsIM Oubmuorekn Pandas. IlpakTudeckas BHICONEKIMS IO OYHCTKE,
npeoOpa3oBaHuio, (GUIbTpAMM, arperanud ¥ aHalu3y TaOMUYHBIX JaHHBIX. DOpMBI KOHTPOJIS:
TECTUPOBAHUE, JOMAIIIHEE 3a/1aHNUE.

Monynb 5. Web-parsing (2,4 ak. 4.). TeopeTuueckasi BUI€0JIEKIIHS [0 OCHOBaM web-parsing u paboTte
¢ BeO-ganHbIMU. [IpakTdeckas BUIECOIEKIMS 10 U3BJICUEHHUIO JaHHBIX C BEO-CTpaHUIl U MPeoOpa30BaAHUIO
HECTPYKTYpPHUPOBAHHBIX JaHHBIX B aHAUTHYECKUH popmar. @OopMbI KOHTPOJIS: TECTUPOBAHUE, JOMAIITHEE
3a/1aHHeE.

Monyne 6. Matpuiiet NumPy (2,5 ak. 4.). TeopeTudeckasi BUICOIEKIHS MO YUCIEHHBIM METOJIaM H
MaTpU4YHBIM BhruncieHusM B Data Science. [Ipaktudeckas Buaeosnekius no padore ¢ maccuamu NumPy,
BBIIIOJIHCHUIO BBIUMCIECHUNA M MOATOTOBKE JaHHBIX K aHaiu3y. @OpMbl KOHTPOJS: TECTUPOBAHUE,
JIOMalIHee 3a/laHue.

Monyns 7. Busyanuzamus B Python (2,9 ak. 4.). Teopernueckass BUACOJNEKIUS TO MPHUHIUIIAM
BHU3YaJbHOI'O aHAJIM3a JAHHBIX M aBTOMAaTH3allMM IMOJATOTOBKM OTYETHBIX MaTepuaioB. llpakruueckas
BUJICOJICKIIMSL 110 TOCTPOCHHIO TpauKOB M JOuarpamMM, HHTEPIpPETAlMH pEe3yJbTaTOB U BBIOOpPY
MOAXOAIINX CIOCOO0B BrU3yanu3auuu. @opMbl KOHTPOJIS: TECTUPOBAHUE, JOMAIIIHEE 3a/laHUE.

Monyns 8. Odopmienue utoroB (2,0 ak. 4.). [Ipaktuueckas Buacodeknus 1o cozmanuio Excel-
(aiinoB, GopmupoBaHHIO TAOIUI, OTYETOB M Tpe3eHTanui cpencrBamu Python. ®opmbl KOHTpOIIS:
TECTUPOBAHUE, IOMALIHEE 3aJJaHuE.

Monyns 9. Utorosas arrectauus (6,0 ak. 4.). UHCTpykTaxk mo uToroBomy mpoekry (1 ak. 4.).
CaMocTtosTenbHass paboTa HaJ CKBO3HBIM MpoekToM «Co3maHue MHHU web-cepBHca aHaiM3a JaHHBIX
cesepay (S ak. 4.). @opMa KOHTPOJISL: HTOTOBBINA IPOEKT.

YACTH 11. SQL

Monyne 1. Beenenue. PykoBoacTBO misi mpoxokaeHusi o0ydeHus. OpraHu3allmOHHOE BBEICHHE:
3HAKOMCTBO ¢ 00pa30BaTeabHON MIaTGOPMOM, CTPYKTYPOH YacTH MPOrPaMMBbl, TOPSAIKOM MPOXOKIACHHUS
0o0y4YeHHsl U CUCTEMOI1 aTTecTallH.

Monynsb 2. Hactpoiika okpyxenus (2,5 ax. 4.). [Ipaktuueckas Buaeonexius «Hactpoiika okpykeHUs.
Beenenue. IloaroroBka ¥ HacTpolKa»: YCTaHOBKAa HEOOXOJMMOIO MPOrpaMMHOIO oOecredyeHus,
HacTpolKa cpeibl pa3paboTku, paboTa ¢ TEPMHMHAIOM M 3allyCK MEPBOrO TECTOBOrO IMpoekTa. PopMbl
KOHTPOJISI: TECTUPOBAHUE, IOMAIlIHEE 3aJaHKeE.

Mopynbs 3. Ba3zoBble cTpykTypsl 3amnpocoB. Cuntakcuc (2,8 ak. 4.). [IpakTudeckass BUICOJICKIUS
«ba3oBble cTpykTypHI 3amrpocoB. CuHTakcuc. [Iniem 3anpocs! v noxyyaeMm JaHHbBIE»: HAITMCAHKUE MPOCTHIX
3aIpocoB, paboTa C OCHOBHBIMU CHHTAaKCHYECKUMH KOHCTPYKIMSIMH, U3BJICUCHUE U (PHIbTPAIHS JTaHHBIX.
@DopMbI KOHTPOJISI: TECTUPOBAHUE, TIOMAIIIHEE 3aJJaHHeE.

Monyns 4. IlpeobpazoBanue tabmui (2,9 ak. 4.). [Ipaktudeckas Buaeosnekuus «IIpeoOpazoBanue
tabmui. [IpeoOpa3oBriBacM MaHHBIE W OOBEAUHSEM». W3MECHEHHE CTPYKTYpHI TaOJIMIl, NMPUMEHEHUE
orepaiuii npeobpazoBaHusl JAaHHBIX U OO0beOUHEHHE TaOJHI[ C HCHOJIB30BAaHUEM pPAa3IMYHBIX THUIIOB
coenHeHH1. @OpMBbI KOHTPOJISL: TECTUPOBAHUE, JOMAILIHEE 3a/IaHHE.

Mopyns 5. CnoxHble 3a1pochl (2,6 ak. q) OpaKTI/I‘{eCKaSI BHUsieoneKUs «CIO0XKHBIE 3ampOChl.

BnagersieL,
KO@%&W”J o noJ3anpocamMu  JUIsi  TIyOOKOi am@gm»mmmmﬂ}mq cinoxubix  SQL-3ampoc

[okyMETIOBRINBANHS, HOBATNOCOB, BIOKEHHBIX  KOHCTPYIIHH 03h AN JAHHEIX, £,MX TIOMOIIBI0. Dop]
SN ROH PO FECTHPOBAN e, TOMAITHe BAAAHK s 01.07.2025-01.10.2026

Vbl

Mnﬂym‘ 6. Peanuzanus QQT BHYTPU Py‘rhnn (7)7 aK q) T[pm("rmuemmq Buneoneximg «Peannzal

Hs1

SQL Buytpu Python. ABromatusupyem B Python»: muTerpamus SQL-3ampocoB B Python, pabota c



OoubaroTekaMu JUIs MOAKIIOUYEHHs K 0a3aM JaHHBIX M aBTOMaTu3auus o0paboTku JaHHBIX. Dopmbl
KOHTPOJISL: TECTUPOBAHUE, TOMAIIIHEE 3aJaHKeE.

Monyns 7. UToroBsiii npoekT (4,3 ak. 4.). [IpakTndeckas BUICOIEKIMS: HHCTPYKTaX 110 0(hOPMIIEHHIO
utoroB Ha GitHub. CamocrosTenbHast paboTa: MOArOTOBKA OTYETA 110 UTOTOBOMY HPOEKTY «AHAJIUTHKA
MapkeTiuiericay (3,7 ax. 4.). @opMa KOHTPOJIS: UTOTOBBINA MPOEKT.

PA3JIEJ 3. OPTAHU3BALHUOHHO-INIEJAT'OI'MYECKHUE YCJIIOBUSA PEAJIM3AIINU
MMPOTI'PAMMBbI

3.1. TpeGoBaHusi K MAaTEPUAIbHO-TEXHUYECKOMY O0eceYeHH 0

[Ipu peanuzanMu MporpaMMmbl CO3JAHBI  YCIOBHUS Ui  (YHKIIMOHUPOBAHHS  AIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM Cpe/ibl, BKIIOYAIONICH 3JEKTPOHHBIE HH(OpPMAIMOHHBIE PECYpCHI,
3JIEKTPOHHBIE 00Pa30BaTeNbHbIE PECYPChI, COBOKYIMHOCTh MH()OPMAIIMOHHBIX M T€JIEKOMMYHUKAIITMOHHBIX
TEXHOJIOTUM M COOTBETCTBYIOLIMX TEXHOJIOTHYECKUX CPEACTB, KOTOpbIE OOECIEYMBAIOT OCBOCHUE
ClIyIaTeNs M 00pa30BaTeNbHOM MPOrpaMMbl B IMOJHOM O0BEME HE3aBUCHMO OT MECTa HAXOXKICHHS
CIyILIATENIEH.

dopmupoBanue HHOOPMAIMOHHOW CPENbl OCYIIECTBISICTCS C TIOMOIIBIO MPOTPAMMHON CHCTEMBI
JUCTAaHIIMOHHOTO 00yueHus. B ycinoBusax peanuzanuy nporpaMmbl B IUCTAaHIIMOHHOM (hopMate ciaylaTesn
CaMOCTOSITENIbHO 00€CIeYnBaOT CO3JaHHE HEOOXOIUMBIX MAaTepHaIbHO-TEXHUYECKUX YCIOBUH s
OCYIIECTBIICHUS] YUEOHOH 1eATeIbHOCTH.

HeoOxoqumMplM MHHMMAIbHBIM YCJIOBHEM HCIIOJIb30BAHUS JIMCTAaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI SIBISIETCA HajllMuuWe WHTEpHeT-Opay3epa W moakitoueHuss k cetu Wurtepner. ChymaTens
JOJKEH UMETh BO3MOXKHOCTb MCHOJIB30BaTh KaHAJ CBSA3HM C MPOMYCKHOW CHOCOOHOCTBIO HE HUke 512
Ko6wut/c; nnst kompopTHOU paboThl pekoMeHayeTcs He Huke 2 MouTt/c. TpeGoBaHMs K CKOPOCTH JAOCTYIIA B
ceTb VHTepHET HOCAT pPEKOMEHJATENbHBIM XapakTep W JODKHBI CcOOMIOJaThcsl B IENSX
OecIpernsATCTBEHHOT0 U CBOEBPEMEHHOT'O OCBOEHHSI ITPOrpaMMBbl.

VYenyra noakioueHus K cetd IHTepHeT npenocTaBisieTcs B pexxuMe 24 yaca B CyTKU 7 JHEW B HEAEIIO
0e3 yuéra o00BEMOB moOTpebisieMoro Tpaduka, 3a UCKIIOYCHHEM TIEPEPHIBOB [UISI MPOBEICHUS
HEOOXOJUMBIX PEMOHTHBIX M MPOQMIAKTHYECKUX paldoT, MpU 0OecreueHN: COBOKYITHOM JOCTYIHOCTH
ycayr He meHee 99,5 % B mecsil.

MamepuanvHo-mexuuueckoe obecneyenue co cmopousvt Opeanuzayuu:

e cepBepHOE 00OpyIIOBaHME U MpOrpaMMHOe obecriedeHue, obecreunBaromue GyHKIIMOHUPOBAHHE
ANEKTPOHHON MH(OPMALIMOHHO-00pa30BaTeNbHOM cpebl bstudy.ru, 1 BBICOKOCKOPOCTHOM KaHaM JIOCTyma
K HEH;

 pabodee MeCTO MeJaroruueckoro padoTHuka: opucHas Medenb (CToM, CTYI);

e HOYyTOYK WJIM TEpPCOHAJbHBIM KOMIbIOTEp (mporeccop ¢ TakToBOM wactotod ot 2,0 IT,
ornepaTuBHas namsTh He MeHee 8 I'b, TBepnoTenbHblil HakonuTenb He MeHee 256 I'b) — ne menee 1 wT.;

» 00opyaoBaHUE I TOAKIIOUeHUs K cetr MHTepHeT (Mapmpytuzatop Wi-Fi) — 1 mrT.;

* rapHUTYypa ¢ MUKpohoHOM — 1 1mIT.;

* MPOrpaMMHOE oOOecredeHrne OOINero Ha3HaueHUs (AaHTHBHPYCHOE MNPOrpaMMHOE OOecreueHue,
Opay3ep, OPUCHBIN TTaKeT).

Tpebosanus k pabouemy mecmy cayuiamens.

» oneparmonHas cuctema: Windows 10 u Beimie, macOS 10.15 u Bbime wim Linux;

e oneparuBHasg namaTh: He MeHee 4 ['b (pekomennayercs 8 I'B);

* MIOAKJIIOUYEHNUE K ceTH VIHTepHeT: He MeHee 2 M6HT/
BMC’rAuM

BnageneL,
KoHTyp, }ﬁgg"ﬂgﬁepa u MukpodoH (mus I/IJIGHTI/I(lXPPIQaIIH@H BOIMHEHOOTKCEABPH  TMPOXOXKIECHUM HUTOTOBOM

QOKyazwﬁﬁaﬁﬂgggﬁmsaﬂM¢mumpOBaHHoM cepuitHbii Homep  029656ae000db3f1974f08d8c9c6a8a734
SNeKTPOHHMTBHTFHAMMEOE 2 00ecieuenue: poHisicr= pabOTHL07. €25 JAHHBING,  PACIIPOCTPAHIEMOE  CBOOOJHO

(y("T‘ﬂnﬂRﬂHRﬂP’T‘(‘Q I10 T/TI—T("T‘}’)}II(TTT/IH pﬂ’zl\ﬁpmﬁnnnﬁ B anprnnnnﬁ un@npmnumnnnn_nﬁpﬂQanTPnL ou

cpene), u coBpeMeHHblIi BeO-0paysep (Chrome, Firefox, Safari, SInnexc.bpaysep);


https://bstudy.ru/

e Python 3.8+ (uepe3 auctpudOyTtuB Anaconda), Jupyter Notebook, cpena pa3padorku Ha BeIOOp (VS
Code, PyCharm Community, Google Colab);

e CYBJl SQLite / PostgreSQL u kmueHT ans paboTsl ¢ 6a3oif nanueix (DBeaver, pgAdmin wiu
aHajor);

e yuérHas 3anuchk GitHub.

[Tnardopma bstudy.ru mo3BossieT: pasmemaTh OOy4arompe MaTepuaabl W 3aJaHUs;, 3arpyXkarhb
BBITIOJTHEHHBIE CIYIIATEeNIIMA Pa0OThI M 3aJ1aBaTh BOIPOCHI IMPEIOAABATEII0; MPOBOJUTH BEOWHAPHI H
KOHCYJIbTAIIMH; OCYIIECTBIISITH KOHTPOJh MPOrpecca HW3YYCHHS YYeOHBIX MATEepPHAIOB, KOJUYECTBA
BBIMOJIHEHHBIX 33JJaHUI U MIPOBEPSITH BHIMOJIHEHHBIC PAOOTHI.

3.2. UndopManiuoHHO-MeTOAHYECKOE 0O0ecnieueHue 00yaeHust
3.2.1. Pexomenayemasi JiuTeparypa:
- OdunmanbHble PyKOBOACTBA U HHCTPYKLUU:

Ccpinka (opuIHaIbHbIHN

Ne bubnuorpaduyeckoe onucanue
pecypc)

VanderPlas J. Python Data Science Handbook:
Essential Tools for Working with Data. — O'Reilly
1 Media, 2016. — Tekct : 5SIEKTPOHHBIH. — jakevdp.github.io
URL: https://jakevdp.github.io/PythonDataScienceHa
ndbook/ (nata obpamenus: 23.08.2026).

Gagolewski M. Minimalist Data Wrangling with

Python. —  Melbourne, 2026. —  DOL:
) 10.5281/zenodo.6451068. — TekcT : 3MEKTPOHHBIH. datawranglingpy.gagolews
— ki.com
URL: https://datawranglingpy.gagolewski.com/ (nara
obpammenusi: 23.08.2026).
pandas : odunuanbHas JIOKYMEHTAlUs. —
3 URL: https://pandas.pydata.org/ (1ata  oOpamieHus: pandas.pydata.org
23.08.2026).
NumPy : odwunmanbHas mOKyMeHTalui. —
4 URL: https://numpy.org/doc/ (mata oOpareHus: numpy.org/doc
23.08.2026).

Matplotlib : odwunuanbHas noKymeHTanus. —
5 URL: https://matplotlib.org/stable/index.html (zara matplotlib.org
oOpamenusi: 23.08.2026).

scikit-learn : odwuimanbHas JTOKYMEHTAIMs. —

Kq
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URL: https://www.pdStErsql 8fe/dods/ (adra 01 10-20%¢ posteresgl.org/docs

oOpaienns: 23.08:2026).



https://postgresql.org/docs
https://www.postgresql.org/docs/
https://scikit-learn.org/
https://scikit-learn.org/stable/
https://matplotlib.org/
https://matplotlib.org/stable/index.html
https://numpy.org/doc
https://numpy.org/doc/
https://pandas.pydata.org/
https://pandas.pydata.org/
https://datawranglingpy.gagolewski.com/
https://datawranglingpy.gagolewski.com/
https://datawranglingpy.gagolewski.com/
https://jakevdp.github.io/
https://jakevdp.github.io/PythonDataScienceHandbook/
https://jakevdp.github.io/PythonDataScienceHandbook/
https://bstudy.ru/

Ne bubnuorpaduyeckoe onucanue Cobutia (opuinareHbii
pecypc)
SQLite : o¢unuanbHass JOKyMEHTalUs. —
8 URL: https://sqlite.org/docs.html (nata oOpareHus: sqlite.org/docs.html
23.08.2026).

- JIHTepaTypa JJIA (baKy.]'IbTaTI/IBHOFO, CaMOCTOATCIIBHOT'O U3YUCHUS:

Yacrts 1. Data Science

Bannepllnac [[x. Python mis cinoxxsbix 3amad. Data Science u mamunnoe ooyuenue. — CIIO. : [Tutep,
2018. — 576 c. — ISBN 978-5-496-03068-7. (Mmeemcst c60600mublll OHIAAUH-OOCMYN HA AHSAUUCKOM

A3vIKe.)

I'pac JIx. Data Science ¢ Hymns. — CII6. : BXB-IletepOypr, 2020. — 416 c. — ISBN 978-5-9775-4095-
3.

MaxKunnu V. Python n ananmu3 ganneix. — M. : JIMK Ilpecc, 2020. — 544 c. — ISBN 978-5-97060-
785-9.

Hennu @. Python ans ananuza nanasix. — M. : Okemo, 2020. — 416 ¢. — ISBN 978-5-04-113053-6.
Bacwuibes 1O. Python ms data science. — CII6. : TTutep, 2021. — 320 ¢. — ISBN 978-5-4461-1750-5.

Yacts I1. SQL

boronu A. M3yuaem SQL. — CII6. : CumBoi, 2007. — 309 c. — ISBN 978-5-93286-124-7.
Momunapo 3. SQL. Coopauk perentoB. — M. : Jlopu, 2020.

®opta b. SQL 3a 10 munyT B nes. — M. : Buubsamc, 2019.

Jeiit K. [Ix. BBenenue B cucteMsl 0a3 qaHHbIX. — 6-¢ u31. — M. : Bunbsamc, 2000. — 848 ¢. — ISBN

5-8459-0018-7.

Ky3nenoB C.JI. OcHoBbl 6a3 nanHbix. — M. : HnatepHer-YHuBepcuter MHpOpMAIMOHHBIX

Texnomoruii, 2019.

3.3. Kaaposoe o0ecneyenne peajin3zanuu NporpaMmbl

KBanudukanus pyKoBOAAIIMX W TMeNAarormdeckux padoTHUKOB OpraHm3alud COOTBETCTBYET
KBaJM(HUKAIIMOHHBIM ~ XapaKTEPUCTHKAM,  YCTAaHOBJICHHBIM  JICHCTBYIOIIUM  3aKOHOJATEIHCTBOM

Poccuiickoit @enepanuu B 00s1actu 00pa3oBaHUs.
Tpebosanus xk keanuguxayuu npenooasamereil.

¢ HAJIMYUEC BBICHICTO O6pa3OBaHI/IH 151 (I/IJ'II/I) OIIbITa HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU B obiactu

aHaJn3a JaHHbIX, THPOPMALMOHHBIX TEXHOIOTUN WiIH LU(POBOIl TpaHCchopMaIH;

* OMBIT MPAKTHYECKOW PabOTHI MO MPOQMI0 MpOorpaMMmbl HE MeHee 3 jeT a0 Hanuyue y4EHOU

CTereH! (KaHAuIaTa WK JOKTOopa HayK) 0e3 mpeabsBIeHus] TpeOOBaHM K CTaXKy padOTHI;

 CTaXX paboTHl B 00pa30BaTENbHON OpraHu3auy He MeHee |1 roga b0 HaTu4re MOATBEPKAEHHOTO

OIIbITa HACTAaBHUYECCTBA U IOATIOTOBKH CIICIINAJIMCTOB,
¢ PCTYJIAPHOC ITOBBINICHHUC KBaJ'II/I(bI/IKaHI/II/I HC PCKC OIHOIO pas3a B TpH Iold, B TOM YHUCIIC

IIporpaMmam IpuMCHCHHUA 3JICKTPOHHOI'O O6V‘I€HI/I$I 1 JUCTAHIITMOHHBIX O6Da3OBaTCHLHHX TEXHOJIOTHI;

110
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¢ BJIaJICHUC COBPCMCHHBIMU MCTOAAMU HpCHOé[aBaHI/IH BKJIrO4as p8.3p2160TKy MU HUCIIOJIB30BAH
KO Bnageneu, BMCTAH
%E%Eljig%ﬂ;{g O6paBOBaTeHLHHX PECypCOB. CA®OHOB BOI' 1IAH ANTEKCEEBUY

MC

Nokywenr JAPEHQMABATEI 0 YAAGTBYIOUINE B, DEATMBATEH ; SEROTRAMMRL (6 (s HPUMEHOHHEM  THCTAHIIHOHHBIX

O PO BATETEHBIX “TEXHOMOTHH, NPOXOIET HOBBIIEHAE KBATM(PHKAMUA B 0071aCTH WHPOPMAIIMOHHBL
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Jns mpoBeneHHs WTOTOBOM aTTecTallMd Mpuka3oM aupekrtopa Opranuzamuu (opmupyercs



https://sqlite.org/docs.html
https://sqlite.org/docs.html

aTTECTAIMOHHAsI KOMUCCHS B COCTaBe HE MeHee TPEX YesmoBeK. COCTaB KOMUCCHH YTBEPKIACTCS MPUKA30M
JT0 HaJajia U'TOrOBOM aTTECTaIlHM.

3.4. Metoabl 00yueHust

[Tpu peanuzanuu MporpaMMbl MOTYT IPUMEHSATHCS CIIEIYIOIINE METOIbI O0YUYCHHUS:

* 00BSICHUTEBHO-WTIOCTPATUBHBIA — TPEAbABICHHE TEOPETHUYECKOro MaTepuana B (opmaTte
BHI{GOHGKHHfl, KOHCIICKTOB U CHpaBO‘-IHI)IX MaTepI/IaJIOB;

* PENPOAYKTHUBHBIM — BBIMOJHEHUE THUIIOBBIX 33JIaHUN MO 00pa3Ily C IEJIbI0 3aKpeIuieHUs 0a30BBIX
puEMOB PabOTHI C TAHHBIMHU;

e NMPaKTUYECKUIl (J1Ta0OpaTOpHBIN) — CaMOCTOSITENIbHOE BBHIMOJTHEHHE 33/JaHUi Ha pEalbHBIX U
y4eOHBIX Ha0Opax aHHBIX C MPOBEPKON pe3ybTaTa;

® MCTO/I HpOGKTOB — BBIIIOJTHCHHUEC CKBO3HBIX HpaKTI/I‘-IGCKI/IX HpOeKTOB, SABJIAOIIUXCA I/ITOFOBOI71
aTTecTallue;
e MpoOJIEMHbIE — TMIOCTAaHOBKA NPUKIATHONW 3a7ayu ©0e3 TOTOBOrO ajlropUTMa pEUIeHHs C

MOCTIeIYFOIIUM pa300poM BapHaHTOB;

* METOJT pa300pa KOHKPETHBIX CUTyallui (KEHC-METON) — aHaJIM3 THIOBBIX OIMHUOOK 00pabOTKH
JAHHBIX W UX MOCIICICTBUH IS BHIBOJIOB;

* KOHCYJIbTUPOBAaHHE U OOpaTHasi CBSI3b — WHAMBHIYAIbHBI pa300p BBIMOJIHEHHBIX padoT
MpenoaBaTesieM, OHJIAH-KOHCYIbTAIUH.

3.5. Metoanuyeckue yKasaHusl CJOylIATEISIM

OcBoeHue nporpaMMbl pEKOMEHIYETCSl BECTH IOCJIEI0BATEIbHO, B MOPSAIKE CIEI0BaHUS MOAYJEH.
Yactb «SQL» onupaercs Ha HaBBIKK pa0bOTHI ¢ JaHHBIMU cpencTBaMu Python, mosToMy e€ pekoMenayercs
ocBanBaTh mocne 4actu «Data Sciencey». Ilepexon k crnemyromeMmy MOAYNIIO IienecooOpaseH Mocie
YCHEHIHOTO MPOXOXKACHUS TECTA U BBIMOJIHEHUS JOMAIIHETO 3aJaHusl 10 TEKYILIEMY MOAYJIIO.

TeopeTnueckuii Marepuall PpPEKOMEHIYETCd H3y4yaTb C [apaJUIeIbHbIM  BOCIPOU3BEACHUEM
pa3dupaeMbIX TPUMEPOB Ha COOCTBEHHOM pabodyeM MecTe: MACCUBHBIA MPOCMOTP BHICOJEKINH 0e3
BBITIOJIHEHUS] TIPAKTUKK He obOecrieynBaeT (OPMHUPOBAHHMS YCTOHUMBOTO HaBhIKA. Bce mpakTuueckue
3aaHus BBIIOJIHAKOTCA CaMOCTOATCIIBHO; IIPW BO3HUKHOBCHUU 3any11HeHI/Iﬁ ClIymiaTeiib O6paHIa€TC$I K
CIPaBOYHBIM MaTepHallaM M K MPErnoAaBaTello 4epe3 3JIEKTPOHHYI MH(POPMaIlMOHHO-00pa30BaTEIbHYIO
cpeny.

HToroBsie MPOEKTHl PEKOMEHIyeTCS HaYMHATh HE C MOCIEIHEro MOAYJS: HapaOOTKH, MOITyYEHHbIE
IIPY BBITIOJIHEHUU JIOMAIIIHUX 33/1aHUH, 11eJ1IeCO00pa3HO UCTIOIb30BaTh KaK UX COCTaBHBIC YACTH.

Crnymarento peKOMEHAYETCS paclpelessiTh Harpy3Ky paBHOMEPHO B TEUEHUE HENEIU U He
OTKJIaJbIBATh BHITIOJTHEHHE MPAKTUUYECKUX 3aJaHUI Ha 3aBEePIIAIOIIHNIA dTal 00yUCHHS.

PA3JAEJI 4. OUEHKA KAYUECTBA OCBOEHUSA NTPOI'PAMMBI

4.1. ®opmbl aTTECTALUM

OneHka KayecTBa OCBOCHMS MPOrpaMMbl BKIIFOYAET TEKYIIUHA KOHTPOJIb YCIEBAEMOCTH U UTOTOBYIO
aTTECTAIHUIO.

Texywuii KOHMPOIL Ycnesaemocmu

[IpoBoauTcs o KaXkaoMy yueOHOMY MOyJt0 (Moayu 2—8 yactu | u Mmonynu 2—6 yactu 1) B popmax
TECTUPOBAHUS U MIPOBEPKU JOMAIIHUX 3aJaHUi. TecT cuuTaeTcss NpOHeHHBIM IIPHU pe3yIbTaTe HE MEHee
75 % TnpaBUIbHBIX OTBETOB; KOJWYECTBO IONBITOK IMPOXOXKACHUS TE€CTa HE OrpaHUYeHO. JlomariHue

3alaHus IIPOBEPAIOTCA npenonaBaTeneM C BBII[aLICI/I CO&Ib_P)KaTeJ'IBHOI/I 06paTHOI/I CBA3H, IIpW HaJIUYUH

neney
Ko%zm‘tgg%ﬁlggﬂaHHC BO3BpallacTCsA Ha ﬂopa60T1<y CA(DOHOB BOrJAH ANNTEKCEEBNY

[JokymeHT [ CepuiHbIN HOMeEp 656ae 1974 c9cbaBa734
r@ﬁﬂ?@gﬁ%ﬂmw AHbI 029 000db3f1974f08d8c9c6a8a73
ONeKTPOHHPIFERGIsAR aTTeCT AT ABIIETCAOOA3aTCHBHON M SaBePINAeT(OCBOEHHE TporpaMMbl. OHa peanusye

rcsa

IO KK IO UaCTI ﬂpﬂ]"pﬂ]\/ﬂ\/lLT B di)anP BEITTOITHCHUYS 1 AT TEL CKRBORHEIX npﬂT{’TVlUF‘(‘R‘HY rrpnprm‘nn'

e yacth | «Data Science» — monynp 9, mpoekt «Co3nanue MUHU web-cepBUca aHaiIM3a JaHH
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ceepay;

 gacTh II «SQL» — Moaymnb 7, MPOEKT « AHATUTHKA MapKeTIUIeiicay ¢ myOJuKaIue pe3yiabTaTa Ha
GitHub.

OTaenbHBIX TOMOTHUTENBHBIX ()OPM UTOTOBOTO KOHTPOJISI POTPAMMOM HE MPEAYCMOTPEHO.

K uToroBoit arrecraniuu A0MYyCKAOTCS CIyIIATENN, HE UMEIOINE aKaJeMUYECKOHN 3a/10JDKEHHOCTH U
MOJTHOCTHIO BBITIOJIHUBIINE YYEOHBIN IUIaH MPOTPAMMbI: MPOILIEIAIINE TECTUPOBAHUE W BBHITIOJHUBIINE
JIOMAIITHKUE 3aJaHUs] COOTBETCTBYIOIIMX MOIYJICH.

4.2. OneHo4HbIe MATEPHAJIbI TEKYLEr0 KOHTPOJIsA

O1eHOUHBIE CPEJCTBA TEKYIIETO KOHTPOJIS BKIIIOYAIOT TECTOBBIE 33JaHUS 3aKPBITOTO THUIA (BBIOOD
OJTHOTO TMPAaBHJIBHOTO OTBETA M3 HECKOJBKUX IPEJIOKEHHBIX) M MPAKTUYECKUE 33aJaHus Ha 00paboTKy
naHHbIX. [IpuMepbl TECTOBBIX 3aaHUN TPUBEAEHBI B IPUIIOKEHUH 1.

Kpurepuu onieHMBaHus JOMAIIHUX 3a1aHHMN:

* 33/IaHKE BBITIOJHEHO MOJHOCTHIO, PE3yJIbTAaT BOCIIPOU3BOIUTCS, OPOPMIIEHHE KOPPEKTHO — 3aJJaHKe
3a4TEHO;

* 33[JaHM€ BBINOJIHEHO YAaCTHUYHO JHOO COJEPKHUT OIIMOKH, BIMSIOIIME HA PE3ysbTaT, — 3aJaHue
BO3BpallaeTcs Ha JopaboTKy C yKa3aHUEM 3aMe4aHui;

* 33/1aHUE HE BBIITOJIHEHO UJIU BBIIIOJIHEHO HE CAMOCTOSTEIbHO — 33JlaHHUE HE 3a4UTEHO.

4.3. Utorosas arrecrauus

HToroBas arrecTaiysi MPOBOJUTCS MO Ka)XJIOW YacTH MporpamMmbl B (hopMe BBITIOTHEHUS U 3aLTUTHI
MIPAKTUYECKOTO MPOEKTA:

e yacth | «Data Science» — ckBO3HOH npakTuyeckuii npoekT «Co3nanne MUHA Web-cepBrca aHaIu3a
JAHHBIX CEJUIEpay;

* yacTh [I «SQL» — UTOrOBBII MPaKTUYECKHUIN MTPOCKT «AHAIUTHKA MapKeTIUIeicay ¢ myOauKaruei
pesynbsTata Ha GitHub.

ConepxaHue 3aJJaHU U KPUTEPUHU OLICHKHU MIPUBEACHBI B TPUIIOKECHUU 2.

HroroBas arrecranus NPOBOAMUTCSA aTTECTALIMOHHOW KOMHUCCHEH, COCTaB KOTOPOW YTBEPKAAETCSA
mpuKazoM jupektopa OpraHuzanyy. 3aluTa MPOBOIAUTCS JUCTAHLIMOHHO C IIPUMEHEHHEM CPEICTB
BUJICOKOH(EPEHIICBA3H, 00€CIeUNBAIOIINX UASHTH(PHUKALINIO TUYHOCTH CIIyIaTens. Pe3ynbTaTbl HTOroBoH
aTTecTanuu oOpMIISIFOTCS IPOTOKOJIOM aTTECTAMOHHONW KOMHUCCHH.

[Tpoekt onernBaetcs 1Mo 80-0aTbHOM MIKae 1Mo YeThIpéM KputepusM. [Ipoxomnoit 6amt — 48 u3 80
(60 %). ITpu Habope 48 OGaywtoB M OoJiee BBHICTABISICTCS OICHKA «3a4TEHOY», MPH pe3ylibTaTe MeHee 48
0aJII0B — «HE 3aUTEHO».

Crnymarento, He NPOLIEAIEMY UTOMOBYIO aTTECTALMIO WK MOJyYMBIIEMY HA UTOTOBOM aTTeCTalluU
HEYJIOBJIETBOPUTENbHBIE PE3YJbTaThl, a TaKXKe CIYyLIaTeNl0, OCBOMBUIEMY 4YacTh MPOTpaMMbl U (WJIH)
otuucieHHoMy u3 Opranusaiuu, BeIIaéTes crpaBka 00 00y4eHUH WK O epuojie 00ydeHus 1o oopasiry,
CaMOCTOSTENIbHO yCTaHaBiIuBaeMoMy OpraHuzanueil.

Cnywmarens, He IPOUIEANINI UTOTOBYIO aTTECTALMIO 110 YBAKUTEJIBHON NPUYMHE, TOATBEPKAEHHON
JOKYMEHTAJIbHO, JOINYCKAaeTCsl K IPOXOXKIECHHUIO HMTOIOBOM aTTECTAllMM B JONOJIHUTEIBbHBIE CPOKH,
ycraHoBneHHble Opranuzanueil. [IoBTOpHOE IPOXO0KICHNE UTOTOBOM aTTecTalluu AOMycKaeTcs He Ooiiee

JBYX pas.

4.4. 1okyMeHT 0 kKBaIubUKaAINHU

KOW%Q«%’B@%(% O IOBBILICHUHU KBaJ'IBI/In?f)qI/IJI-I(eaI:LI_II/II/I ycrarosreHHOTO QO BMCTA IN» obpasua (dacts|15

TokyGTaTEY, 16, LDeAcpanbHOng; 3aK0HA . 0%, 29220126 N 127 3-D3 4000 Q0pazeBann B Poccuiickoii
oneKiepaTEsy). 4092026 cpok pericteus  01.07.2025-01.10.2026

.HI/II_IaM, YCIICONIHO OCBOUBIINM IIPOrpaMMy %OH&%HI'IA%I[/IIHHM HUTOIOBYIO AaTTCCTAallMIO, BBIJAETCS

R ygnr"rnnpppnmn .\]IR'QQLTRQI(\T(‘Q HAUMCHORAHIEC npnrpnmmn «Data Qr‘ipnnp' RJPTDELI a”"Haauulgd U

00paboTku maHHbIX Ha Python ¢ uconp3oBanrem SQL» u €€ 00BEM — 42 akaieMUYeCKUX Jaca.



Bbimaua ynocroBepeHHWH (UKCHPYETCS B OJKypHaJe PETUCTPAlMU BBIJAYH JOKYMEHTOB O
kBanudukanuu. CBeACHUS O BBIIAHHBIX JTOKYMEHTaxX BHOCATCS B (enepaibHyr0 HHPOPMAIMOHHYIO
cuctemy «®DenepalbHBIA peecTp CBEACHUN O JOKyMeHTax 00 oOpazoBaHMHM W (WIM) O KBadu(UKAIUH,
JOKYMEHTax 00 00y4eHHn» B YCTAaHOBIIEHHOM IOPSIJIKE.

Tpunoocenue 1

[TpuMepbI OIIEHOYHBIX CPEACTB TEKYIIETO KOHTPOIIS

dopmaT TECTOBBIX 33JaHUN — BHIOOP OJHOTO MPABUIIBHOTO OTBETA U3 HECKOJIBKUX MPEATIOKEHHBIX.
[IpoxoxHoii pe3ynbTaT — He MeHee 75 % MpaBUIIbHBIX OTBETOB.

Yacts . Data Science

1. YTo MOKET MPOU30IMTH, €CITH aHAIU3UPOBATH TOJIBKO TO, YTO YIOOHO U3MEPUTH?

a) BU3yaJIn3aIysl JaHHBIX CTAHET MPOIIe

0) YCKOpHTCS TpOIIeCC aHaIn3a

B) MOXKHO YIIYCTHTb BaXKHbI€ (DAKTOPBI U ClIeNaTh HEBEPHBIC BHIBOIBI

T) pe3ynbTaThl OyayT 6ojiee TOUHBIMHU

2. Yro siBiIsieTcs MEepBBIM 1IaroM B JIFOOOM aHAJTUTHYECKOM MPOEKTE?

a) popMyIHpOBKa TUIIOTE3

0) HanucaHKue Ko/a JJIs aHaIM3a JaHHbBIX

B) ONpeZieNieHHEe TOro, KaKue JJaHHbIE HEOOXOAUMBI, U UX MOJIy4YeHUE

T') BU3yaJU3alys MOJyYeHHBIX PE3yJIbTaTOB

3. [ToueMy BakHO HAUMHATH C BONPOCA O TOM, KaKUE€ JAHHbBIC HYKHBI?

a) 4TOOBI HE IOMYCTUTh CEphE3HBIE OLIMOKH B MHTEPIPETALIUHU TaHHBIX

0) 4TOOBI YIPOCTUTH MPOIIECC UMIIOPTA TaHHBIX

B) 4TOOBI 3P PEeKTUBHEE BU3YAIU3UPOBATH TaHHBIE

) 4TOOBI OBICTPEE MPUCTYIUTH K aHATIU3Y

4. Yo BaXKHO MOHUMATh IIPU PAOOTE C «CHIPHIMUY» JTaHHBIMH?

a) OHU BCeTJa CoJIepKaT BCIO HEOOX0IMMYIO HH(POPMAIIHIO

0) OHU BCeT/1a YUCThIC M CTPYKTYPUPOBAHHBIC

B) OHU MOTYT OBITh HEMOJHBIMH, IPOTUBOPEUUBBIMU U «TPSI3HBIMI

I') UX JOCTaTOYHO MPOCTO OYUCTUTH CTAHIAPTHBIMU MHCTPYMEHTAMHU

5. Kakoii 00beKkT npeHa3HavyeH A paboThl C IBYMEPHBIMH TaOJMUHBIMU JTaHHBIMU?

a) Series

0) DataFrame

B) ndarray

r) Index

6. Kakas Oubnuorexka mnpenHazHaueHa uid S((EKTHUBHBIX UUCICHHBIX W MaTPUYHBIX
BBIYHMCIICHUI?

a) NumPy

6) Requests

B) BeautifulSoup

r) openpyxl

7. Kakoil Tun Busyanusauuu yMecTeH JJIs M0Ka3a JMHAMUKU I10Ka3aTelis BO BpeMEeHU?

a) KpyroBas JinarpaMmma

KOHTyp6) Hﬁ}é?rHOHHH rpa(bmc Bnagaeney, 000 "BnCTAAN"
Bl-)<BI/IanaMMa paccesiHust 0e3 oceld BpeMeHH  CA®OHOB BOT [JAH AJIEKCEEBMY

JloKyMeHT W&ﬂl&%ﬁﬂlﬁmg%g@%ﬂﬂom cepuitHblii HoMep  029656ae000db3f1974f08d8c9c6a8a734
eneKTporngl noAnMCe I G PHOCHTCS K 3amauam webs=parsing?07.2025 -01.10.2026
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B) MIOCTPOCHUE MAaTPUYHBIX BEIYUCIICHHUH

T') CO37laHKe MTPE3EHTALINH 10 pe3yibTaTaM aHaJIu3a

Yacts II. SQL

1. Kakas komaHga ucnonb3yercs s puiabTpanuu JanHeix B SQL?
a) SELECT

6) WHERE

B) GROUP BY

r) ORDER BY

2. Yro penaer komagga SELECT * FROM rta6nuna?

a) BeiBogut nHpOpMAIIHUIO O CTPYKTYpE TAOJIHIIBI.

0) BriOupaet nepByro CTPOKY U3 TaOIHUIIBL.

B) BeiOupaet Bce cTONMOIBI U3 yKa3aHHOUW TAOJIUIIBI.

r) Bribupaer To1bK0 CTONOIBI ¢ UMEHEM * U3 TaOIUIIBL.

3. Kaxkast koMaH/1a UCTIOIb3yeTCs A1 BBIOOpa ONpeIeIEHHBIX CTOJIOOB U3 Ta0auIsl B SQL?
a) FROM

6) SELECT

B) WHERE

r) ORDER BY

4. Jnist gero ucnonpiyetca 6ubnuoreka Pandas npu pabote ¢ 6a3amMu 1aHHBIX?
a) Jlns Bemonuenus SQL-3anmpocos

0) s moakimroueHust K 6a3e JaHHBIX

B) Jly1s1 paboTHI C OJYYCHHBIMU TAOIHIIAMHU

r) [ns coxpanenus tabnun B Excel

Ilpunosxcenue 2
3alaHue Ha UTOTOBBINA TPOEKT U KPUTEPUU OLIEHKH
Tema umoeosozo npoexma (vwacms I «Data Sciencey)
CkBO3HOI mpakTHYeckuii mpoekT «Co31anne MUHU wWeb-cepBrica aHaIi3a TaHHBIX CeJlIepay.
[IpoeKT BINONHIETCS MHANBUAYAIBHO B paMKax MoayJist 9 u siBisieTcs (opMOil UTOrOBOM aTTecTalluu
1o yactu [ mporpammei.
Omanvl 6bINOJIHEHUS NPOEKMA
MOJKITIOUYEeHNE HE0OX0AUMBIX OMOIMOTEK U MOATOTOBKA pabouero OKpyKeHus;
3arpy3Kka UCXOJHBIX TaOIuIl B 6asy;
paboTa ¢ KOJJOM MOMOJIHEHUS 0a3bl TaHHBIX;

1

2

3

4. paboTa ¢ KoZIoM pacuéra aHaIUTUYECKOM TaOIIHIIb;

5 paboTa ¢ KoJJoM Web-TIpHII0KeHUs, TPECTABIISAIONIET0 Pe3yIbTaThl aHAJIH3a;

6 IIPE3EHTALNs Pe3yIbTaTOB U 3alUTa IPOEKTA.

Pekomennyemoe pacnpeneneHne BpPEMEHHM: MHCTPYKTaX IO NPOEKTy — | akaaeMHyeckwil dac,
caMoCTOsTeNIbHas padoTa HaJl IPOEKTOM M €ro 3alluTa — 5 aKaJeMUYECKHX YacoB.

Tema umoeosozo npoexma (wacmo I «SQL»)

HTOroBplii MpakTUUYECKUN TPOEKT «AHAJIINTUKA MAPKETILICHCA.

[TpoeKT BBIMOIHACTCS MHAWBUIYAIBHO B paMKax MOIYJIS 7 U sBIsieTCsl (GOPMON HTOTOBOM aTTeCTAIlUH

110 yacty Il mporpaMmel

Omanwi 6bInOAHEHUS npoexkma

KOHT K MTO . Bnagaeney, 000 "BnCTAAN"
YPP pa3bop yueOHOI Oa3bl MHTEPHET-MaraguHa; 08 50 [AH AJIEKCEEBUY

JloKyMeHT QognmcaH kFAQKYMEFEERPORAHNC MOACHHL BAHHBIX; 029656a2000db3f1974f08d8c9c6a8a734
SriekTporing noAnveEif it pdEine nabopa GusHeroTEETOB Ha SQI25 - 01.10.2026
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5. Npe3eHTalHs Pe3yIbTaToB.



PexomenmyeMoe pacnpeeneHne BpeMeHH: HHCTPYKTaX 1o MpoekTy u opopmiienne Ha GitHub — 3,3
AKaJICMUYCCKUX Yaca, UTOroBasd arreCtalmusa — 1 aKalIeMI/I‘—IeCKI/Iﬁ qac.

Kpumepuu u wixkana oyenusanus (015 Kaxircoo2o uz 08yx npoekmos)

. Makc.
Kpurepuii Copepsxanne KpuTepus
0a10B
TlonHOTA BEINOTHEHNUS TANOB
20 BrimoHeHEI Bce peayCMOTPEHHBIE TAIBI IPOSKTa
aHanm3a
O00CHOBaHHO BBIOpaHBI CIIOCOOBI OOPAaOOTKM JaHHBIX; PaCUEThl
KoppektHocTh  npuUMeHEHUs N
20 KOPPEKTHBI 1 BO3BPAINAIOT BEPHBIH pe3yJsbTaT; paboTa BOCIPOU3BOIUTCS|
METOJI0B
6e3 ommoOox
KauectBo odopmieHus u 15 Pe3ynpraTel  CTPYKTYpHUpOBAaHBI M CHA0XKEHBI IOSICHEHUSMU;
NIPE3eHTALH Pe3YJIbTaTOB BU3yaJIN3allMH YUTAEMBI; 3aLHUTa IPOBEJICHA 10 CYIIECTBY
BrIBozBI CHENyIOT W3 TONYYEHHBIX [aHHBIX, C(HOPMYIHPOBAHEI
OO0CHOBaHHOCTH BEIBOJIOB 15 COZIEPKATEIBHO, COOTHECCHBI C HICXOIHOM 3a/1auell, OTpaHNUCHNUS aHAIN34
0003HaYeHBI
UTOoro 80

Llxana nepesoda 6annos 6 oyenky (015 Kaxcoozo uz 08yx NpoeKmos)

KoanuecTBo 6a/1710B

Ouenka

48-80 6asnoB (60 % u BIIIC)

«3a4TCHO» — 4YacCThb IIporpaMMbl OCBOCHA

MeHee 48 6asioB

«HEC 3aYTCHO» — UTOroBas aTTcCTaluA 110 4aCTH HEC npof/'meHa

PGSYJ'ILTaTBI HATOTOBOM aTrrecranuu O(bOpMJ'IS[IOTCfI IIPOTOKOJIOM aTTCCTaHHOHHOfI KOMHCCHH, KOTOpBIfI
INOAIMUCBIBACTCA MPEACCAATCIICM U YICHAMU KOMHUCCHHM U XPAHUTCS B OpFaHI/ISaI_[I/II/I B YCTAHOBJICHHOM

IIopsAaKe.

KoHTtyp Kpunto

LokyMeHT nognucaH KBanupuuupoBaHHOM
3NeKTpoHHOW noanucbro 14.09.2026

Bnagenet

CepUMHbIN HoMep

CPOK AencTeus

000 "BUCTAON"
CA®OHOB BOI IAH AJTEKCEEBUY

029656ae000db3f1974f08d8c9c6a8a734
01.07.2025-01.10.2026
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