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PA3JIEJI 1. OBIIIASI XAPAKTEPUCTHUKA JJOMOJHUTEJBHON
OBIIEPA3BUBAIOIIEA ITPOT'PAMMBI

1.1. HopMaTHBHO-NIPABOBBIE OCHOBAHUS Pa3padOTKHU MPOrpaMMbl

Pa3zpaboTka mporpamMmbl OCyIIECTBICHA B COOTBETCTBHH C JCHCTBYIOIIMMU HOPMATHBHBIMU
paBoBbIMU akTamu Poccuiickoit @enepaiuy, peryJIupyonuMy pealn3aiio J0MOTHUTEIbHBIX
00pa3oBaTeNbHBIX POrPaMM:

1. ®enepanbublii 3ak0H OT 29 nekadps 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
®denepaunun» (B ACHUCTBYIOLIEH PelaKIUN);

2. [TocranoBnenue [IpaBurenscTBa Poccuiickoit @eaeparuu ot 18 centsiops 2020 r. Ne 1490
«O nuIeH3upOBaHNN 00PA30BATEILHON JEATCIIEHOCTHY;

3. [Mpuka3 Munmnpocemnienus Poccun ot 27 uronst 2022 r. Ne 629 «O06 yrepxaenuu [lopsinka
OpraHM3alli U OCYIIECTBICHUSI 00pa30BaTENbHON NEATEIBHOCTH MO JOMOJIHUTEIHHBIM
0011e00pa3oBaTeIbHBIM IPOrpaMMamy;

4. Ycra OO0 «bUCTAIN».

1.2. l{esp ¥ IUIaHUPYeMBble pPe3yJabTAaThl 00y4YeHH s

Lens: cpopMupoBaTh y o0O0ydarOMMXCA KOMIUIEKC Oa30BBIX KOMIIETEHLIMH B 001acTH
nporpaMMupoBaHus Ha s3bike Python, paGoTsl ¢ pensiimonHbIMU 0a3aMu JaHHBIX Ha si3bike SQL
U aHaju3a JaHHBIX — OT YCTaHOBKH CPEIbl pa3paOOTKH, OCBOCHHS CHHTAKCUCA S3bIKA, THUIIOB
JMaHHBIX, KOJUIEKIMHA, (QYHKIUA U OOBEKTHO-OPUEHTHUPOBAHHOTO MPOrPAMMHUPOBAHUS IO
NPAaKTUYECKUX HABBIKOB H3BIICUEHUs, cOOpa, 0OpabOTKH, aHAINW3a U BU3YyaJIM3allUU JTAHHBIX C
UCIOJIb30BAaHUEM COBPEMEHHBIX HMHCTpyMeHToB Data Science, HEOOXOAMMBIX Ui peIICHUS
MPUKIIAIHBIX aHATMTUYECKHX 3a/1a4 U JaJibHEHIIero npodeccnoHanbHOTO pa3BUTHSL.

[TporpamMma 00beUHSET 3 CaMOCTOATEIbHbIE, HO METOAMYECKH CBSI3aHHBIE YaCTH, Kaxaas U3
KOTOPBIX 3aBepIIaeTcsi COOCTBEHHOM WTOroBoil arrecranueit: «Data Science»; «OCHOBBI
nporpamMmmupoBanus Ha Pythony»; «SQL».

[Inanupyemble pe3yibTaThbl 00y4eHHUS:

byayr 3HaTh:

— Ha3HavyeHue sA3bika Python u ero posb B cOBpeMEeHHBIX IU(POBBIX Ipodeccusix;

— MPUHIMIIBI OPraHU3alUuK cpeibl pa3paboTku U pabotsl ¢ Python;

— OCHOBHBI€ THIIbI IAHHBIX, KOJUIEKIIUK U 0a30BbIE CTPYKTYpHI si3bIka Python;

— CcoCcOOBI YIPaBJIEHUS JIOTUKOW TPOrpaMM C MOMOIIBIO YCIOBUM, IUKIOB U 00pabOTKH
HUCKITFOUCHMI;

— NPUHLUIOBL  cOo3aHusl (PYHKUIMHA, MOIYJIBHOTO KOJa M TOBTOPHOTO HCIIOIb30BAHUS
MIPOrpaMMHBIX KOMIIOHEHTOB;

— OCHOBBI pa0oTHI ¢ (ailiamu, cTaHIApPTHBIMU OUOIMOTEKaMu 1 Moy lisiMu Python;

— NPUHLIMINB  OOBEKTHO-OPHEHTUPOBAHHOTO  MPOTPAMMHUPOBAHMs,  HUTEPAaTOPOB U
TE€HEpaTOpOB;

— OCHOBHBIE IOHSATHS U ATaIbl paboThl ¢ JaHHBIMU B Data Science;

— BUJIbl ICTOYHHUKOB JIaHHBIX U CIIOCOOBI UX MOJTYUYECHHUS;

— IPUHUUIBI pabOTHI C TAOIMYHBIMH JaHHBIMU, MACCUBAMH U MaTPULIAMU;

— 0a30BbIe MOJAXOAbl K BU3YaIH3allH U MTPEICTABICHHUIO JaHHBIX;



— Ha3HaYCHHE MHCTPYMEHTOB Python, ncrmonp3yeMbIx B aHAJIN3€ JaHHBIX.

— OCHOBHBIC TIPHHIIUITEI pa0OTHI ¢ 6a3aMu TaHHBIX U posib SQL B aHA/IM3e TaHHBIX;

— 6a30BbIi cuHTakcuc SQL U cTpyKTypy 3ampocoB, crocoObl (pHIbTpaluu, COPTUPOBKH,
arperanuu U TpyNIUpPOBKYU JTaHHBIX;

— MPUHIUIBI 00BEIUHEHUS TA0JIUIl U pa0OTHI C HECKOJIBKUMHU HCTOYHUKAMHE JTAHHBIX;

— Bo3MoxkHOCTH MHTerparuu SQL ¢ Python st paboThl ¢ JaHHBIMU M aBTOMATU3AIUH.

Byayr ymersn:

— HacTpauBaTh pabouylo cpeay U noarotasnubarh Python k pabore;

— MUCATh MOHITHBINA, CTPYKTYPUPOBAHHBIN M KOPPEKTHO O(hOPMIICHHBIN KOJI;

— paboTaTh C OCHOBHBIMHU THIIAMH JJAHHBIX M MMPEOOPA30BBIBATE UX IO/ 3314y}

— BBIOMPATH MOJAXOIAIINE KOJUICKITUH JUIsl XpaHSHUs U 00paboTKu MH(POpMAITIH;

— CO3/1aBaTh JIOTHKY MMPOTPAMM C TIOMOIIBIO YCIOBHIA U YIPABISIONINX KOHCTPYKITUH;

— 00pabaThIBaTh OMKUOKU U 00ECIIEYNBATh YCTOWYUBYIO pabOTy MPOrpaMm;

— pa3pabarbiBaTh (DYHKLIMU C pAa3HBIMH THIIAMH [MapaMETPOB U apryMEHTOB, MCIIOJIb30BATh
3aMBbIKaHUA U AEKOPATOPBL;

— IPUMEHATh WUTEpaTOpbl, TeHepaTopbl W comprehensions 1 3¢ddexkTuBHON 00pabOTKH
JTaHHBIX;

— co3/aBaTh COOCTBEHHBIC KJIACCHI WM HCIIOJIB30BATh OCHOBHBIC NPHUHIUIBI OOBEKTHO-
OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHHS;

— UMIIOPTHPOBATH M CO371aBaTh HAOOPHI TAHHBIX U3 PA3IMYHBIX HCTOYHHUKOB;

— 00pabaThIBaTh U aHAIM3UPOBATH TAOIMYHBIE JaHHBIE C UCTIOIb30BaHueM Pandas;

— U3BJICKATh JIaHHBIC U3 BeO-pECypCcoOB C MOMOIIBIO wWeb-parsing;

— BBINOJIHATH YUCIIEHHBIE U MAaTPUYHbIE BRIUMCIICHUS C UCTIONIB30BaHuEM NumPy;

— CTPOMTDH BU3yalTU3alluU 7Sl aHAIIM3a U UHTEPIIPETAllUU JaHHbIX;

— ¢opmupoBath 0TUETHBIE MaTepuaisl B Buae Excel-daiinos u npe3zenTaruii.

— HacTpamBaTh OKPY>KCHHUE U HHCTPYMEHTHI [Tl paOOTHI ¢ Oa3aMu JTaHHBIX;

— nucath SQL-3ampockl ¢ HyJIS ¥ U3BJIEKaTh HEOOXOIUMBIE TaHHBIE;

— O0BCIMHATh JTAaHHBIC W3 HECKOJBKUX TAOJHI], MCIIONB30BATh IOJ3ANPOCHI U CIIOKHBIC
KOHCTPYKIIUH;

—unterpupoBath SQL ¢ Python, 3arpyxath u 0o0pabaTbiBaTh JaHHBIE, aBTOMAaTU3UPOBATh
PYTHUHHBIE MTPOIIECCHI.

Byayr Biaaers:

— MPaKTUYECKUMHU HaBbIKaMH pa3paboTku mporpaMM Ha Python;

— uHcTpyMeHTaMu padotsl B IDE u nHTEpakTHBHBIX cpeiax;

— MeToIaMH 00PaOOTKH TAHHBIX C TIOMOIIBIO KOJUICKITHH;

— npuéMamu (QyHKIIMOHAIFHOTO MPOTPaMMHUPOBAHUS, OOPa0OTKH MCKIIIOYEHUH U CO3JaHUs
YCTOHYMBOTO KOJa;

— HaBbIKAMM  TPUMEHEHHMS  HUTEpaTopoB M  TEHEpaTOpPOB, OCHOBAMH  OOBEKTHO-
OpPUEHTUPOBAHHOTO MPOEKTUPOBAHMSI;

— MHCTpyMeHTaMu paboThl ¢ naHHbiMU (Pandas, NumPy, 6ubnuorexku Bu3yanu3anun);

— METOJaMH CTPYKTYPHUPOBaHUS, aHaJIN3a U BU3YAIbHOTO IIPECTABICHUS JaHHbIX;

— MPaKTUYECKUMHU HaBbIKAMHM IOATOTOBKH U O(OpPMIIEHUS pPE3YyJIbTaTOB aHAIUTUYECKOU
paboTHI;

— OIBITOM CO3/IaHUS U MPE3EHTALUN 3aBEPIIEHHBIX HTOTOBBIX MPOEKTOB.



— MPaKTUYECKUMH HaBbIKaMU HanucaHus SQL-3anpocoB pa3IuyHOro ypoBHs CI0KHOCTH;
—noaxogamMu K ucnoib3oBaHuio SQL B cBsaske ¢ Python ans ananusa naHHBIX U
aBTOMATH3ALUHU.

1.3. Kareropus caymareJiei

[TporpammMa nipeHa3HAYCHA IS JIMIL, 3AMHTEPECOBAHHBIX B OCBOCHUU IIPOTPAMMHUPOBAHHS Ha
s3plke  Python W OCHOB aHanmm3a MJaHHBIX C HYyJs, BKJIOYas CTYJCHTOB, HAYWHAIOIINX
CrICnuajancCToOB, O(i)I/ICHLIX COTPYAHHKOB, AHAJIUTUKOB, MapKeETOJIOroB, TCCTUPOBIIHKOB,
npeIpuHAMATENICH, MpenoaBaTesield, a Takke ciymareneit 6e3 nmpoduiIbHOro 00pa3oBaHUs,
IUIAHUPYIOMIMX ~ MCIOJB30BaTh MPOTPAMMUPOBAHHWE M aHAIW3 JAaHHBIX B  Yy4eOHOM,
UCCIIEIOBATEIbCKON I PO(PECCHOHATBHOMN EATETbHOCTH.

[Tporpamma opueHTHpOBaHa Ha cirymaTesneii 6e3 MpoUIBHOTO TEXHUYECKOT0 00pa3oBaHUs U
He TpeOyeT TMpelBapuTEIbHOTO OIbITa MporpaMMupoBanus. OOydeHHE IOCTPOCHO Ha
NPaKTUYCCKUX MPUMEPAxX W 3aJladyax: OT MEPBBIX CTPOK KOJa M PadOThI C THUIAMH JAHHBIX IO
CO3JIaHUsI COOCTBEHHBIX (YHKIIMH M KIACCOB, 0OPaOOTKHM TAOJMYHBIX JTAHHBIX U BBITIOJTHECHUS
3aKOHYEHHBIX UTOTOBBIX IPOCKTOB.

Tpe60BaHI/I$I K IIOCTyHarolIuM: IJId 3a4UCICHUA Ha 06y‘-IeHI/IC CIICIIUAJIBHBIC 3HAHUA U
npodecCuoHalIbHAsl TOATOTOBKAa He TpeOyroTcs. JloctarouHo 0a30BOM  KOMITBIOTEPHOM
T'paMOTHOCTH, YBCPCHHOI'O BJIAACHUA IICPCOHAIIBHBIM KOMIIBIOTCPOM, HABBIKOB pa6OTI)I C
daiinamu 1 JOKyMEHTaMH, a TaK)KE€ MOTHBAIIMU K OCBOCHUIO si3bIKa Python u ananm3a 1aHHBIX.

1.4. ®opma o0yueHust

3a0uyHasi, ¢ NPUMEHEHHEM MCKIIOYUTEIbHO 3JEKTPOHHOTO OOyYeHHUs M JUCTAHI[MOHHBIX
oOpazoBatenbHbIx TexHonoruilt (30 u JIOT). OcBoeHune mporpaMMbl IPOUCXOTUT MOTHOCTHIO
yAanéHHo Ha oOpa3oBaTeabHOM mIaTgopme.

1.5. Tpynoémkoctb nporpammsl. CTpyKTypa nporpamMmmsl

OO6umit 066EM nporpammsl: 67,55 akageMUYeCKHX yaca.

[IponomxurensHOCTh: 17 HEnENb.

Pexum 3ansaTuil: 2—-3 pasa B HeJlento 1o 2—3 akaJieMUYECKUX Yaca.

VYKa3zaHHBIE CPOKH OCBOEHMsI Y4eOHOIOo MaTepualla HOCAT PEKOMEHJATENIbHBIM XapakTep U
paccuMTaHbl Ha KOM(OPTHOE M MOCIIEA0BaTeIbHOE MPOX0XKaAeHHe mporpaMMel. [Ipu ocBoeHnn
MOJIHOTO 00bEMa y4eOHOro MarepHualia U yCIEIIHOM IMPOXOKICHUH MPEAyCMOTPEHHBIX (opM
KOHTPOJISI IPOTrpaMMa MOKET OBITh 3aBepIlIeHa JOCPOYHO.

IIporpamma COCTOUT M3 CIEIYIOIIUX YaCTEMH:

HaumMeHoBaHue yacTu 00bém, | IIpomonxu-
Yacthb HTorosas arrecranus
NPorpaMmbl aK. 4. TEeJIBLHOCTH
. CkBO03HOI1 TpoekT «Co3manne MUHA
| | Data Science 25,05 5 Henenb P A

Web-cepBHca aHaJIM3a JaHHBbIX CCJUICpa»

OCHOBBI TPOTPAaMMHUPOBAHHUS HA
Python

WToroBeiii NpakTU4EeCKUi NPOEKT Ha

25,2 6 Heneb Python




HaumeHnoBanmne yactu O0bém, | IIpomomxu-
YacTthb HToroBas arrecranusa
MPOrpaMMBbI aK. 4. TEeJIBLHOCTH
HTOroBelii IPOEKT «AHAJIATHKA
I |soL 17,3 6 Henes 1P
MapKeTIuieiicay
HUroro 67,55 17 wenenn

1.6. OcobeHHOCTH Opranu3anuu 00pa3oBaTeILHON AeAITeJbHOCTH 10 porpaMmme

Axanemuyeckuii yac cocrapisier 45 MuHyT. OOBEM yueOHOI Harpy3ku B yueOHBIH JEHb HE
npeBbllIaeT 8§ akageMuueckux vacoB. (OOpa3oBaTEeNbHBI IPOLECC OCYILIECTBIAETCA C
UCIOJIb30BAaHUEM 3JIEKTPOHHON HHPOPMALIMOHHO-00pa30BaTeIbHOM cpeabl bstudy.ru.

IIporpaMMa uMeeT MOAYJIBHYIO CTPYKTypy. HacTu mporpammsl SBISIOTCS METOIUYECKH
CaMOCTOSITEJIbHBIMU U MOTYT OCBauBaThbCs Kak I1OCIEI0BATEIbHO (B MOPsAJKE, IPUBEAEHHOM B
nyHkre 1.5), Tak u napamiensHo. CiymaTensM, HE HUMEIOIIUM OIbITa MPOrpaMMHUPOBAHMUS,
pEeKOMeH/1yeTcs HauuHaTh OcBoeHHe ¢ yacTh «OCHOBBI porpaMMupoBanus Ha Pythony», mocne
4ero nepexoauTh K yacth «Data Science» u wactu «SQL».

Kanennapupiii yueOHbIl rpaduk (IyHKT 2.2) COCTaBI€H HCXOJs M3 IOCIEJ0BATEIIbLHOTIO
OCBOCHHUS dacTedl mporpammbl. [Ipu mapajieIbHOM OCBOCHHHM 4YacTeld CyMMapHas ydeOHas
Harpyska B y4eOHBIH JJeHb HE TOJKHA IPEBBIIATh § aKaJJeMHUUECKUX YaCOB.




1.7. Conep:xanue pa3ieioB

Ne HaunmeHnoBanue Bcero DopMbI
Lenpb u KpaTKoe coaep;KaHue
n/n pa3aeia 4acoB KOHTPOJIsA
YACTHD |. DATA SCIENCE (25,05 ak. 4.)
Mogyns 1. Opranu3aiiuoHHOE BBEICHUE: 3HAKOMCTBO C
Brenenmue. 00pazoBarenpHO# IaTHOPMON, CTPYKTYPOU
1 | PykoBoacTBo st - MPOTPaMMBI, TIOPSIKOM POXOXKIAEHHS 00yUeHHUS, -
MIPOXOKACHUS CHUCTEMOH TEKYIETro KOHTPOJISI U HTOTOBOM
o0yueHus aTTeCTaITHH.
Co3nanue JaHHBIX BPYYHYIO M IPOTPAMMHO.
®dopmupoBaHHE CITUCKOB, CIIOBape, TabIuIl 1
Monymns 2. PMHP ’ pett, 1 Tecruposanue,
2 3,15 |mpocTeix HAOOPOB maHHBIX. I 'eHepalyst TECTOBBIX U
I'enepanus JaHHBIX 3
y4eOHBIX TaHHBIX, paboTa ¢ TUIaMU JaHHBIX U
CTPYKTYpaMH, IOJrOTOBKA JAHHBIX K aHAIIU3Y.
NmnopT nanHbIX U3 (PaiinoB pa3nmuyHbIX GOpMaToOB
CSV, Excel, TexcToBbIe Qaiisbl). 3arpy3Ka JaHHBIX
Monayns 3. Umnopt ( ’ ’ ¢ ) py3Ka i TectupoBanue,
3 AHHBIX 3,1 | u3 BHEITHUX UCTOYHHUKOB U OTKPBITHIX PECYPCOB. I3
[lepBrYHBIA aHATU3 U IPOBEPKA CTPYKTYPHI
3arpy>KeHHBIX TaHHBIX.
Coznanue u ctpykrypa DataFrame. @unbrpanus,
COPTUPOBKA U IPYNIUPOBKA JaHHBIX. OUUCTKA U
Monyns 4. Pabota c pTHp PYTITHP Aat TectupoBanue,
4 3,0 | mpeoOpa3zoBanue naHHBIX. Pacuér arperupoBaHHBIX
tabmumamu Pandas . 113
MOKa3aTeNel ¥ MOATOTOBKA JaHHBIX K aHAITU3Y H
BH3YaJIH3AIIHN.
OcnoBsl pabotel ¢ HTML-ctpannnamu. U3sieyenne
5 Mogyms 5. Web- 04 |AAHHBIX C BeO-caiiToB. [IpeoOpa3zoBanne momydeHHol | TectupoBaHue,
parsing ' WHQOPMAITUK B TAOIHUIBI M CTPYKTYPbI JAHHBIX, 3
MIPUTOIHBIC IS TAIHEHIIIETO aHaJIH3a.
OcHosbl 6ubmmoTexn NumPy. Co3nanue MaccuBOB U
MaTpuil. bazoBble MaTeMaTHUYECKHE OTepaIiui
Mogyns 6. MaTpuibl PHIl patui, TectupoBanue,
6 NumPy 2,5 | BeKTOpH3aIlUS U MAaTPHYHBIC BEIYUCIICHHS. 3
[Ipumenenue NumPy a1ig yncineHHoOro aHanusza
JIAaHHBIX.
[ToctpoeHune 6a30BbIX TpauKOB U ArarpaMm. Beidbop
Monymnsb 7. THTIA BU3yaJU3aI[iH B 3aBUCHMOCTH OT 3aJIa4H.
TectupoBanue
7 | Busyanu3zamnus B 2,9 | UnTepnperanus rpagKoB ¥ UCTIONB30BaHHE 3 p ’
Python BU3YyaIN3alHu JIJIs1 OOBSICHEHHS aHATUTHYECKUX
BEIBOJIOB.
Cosznanue u hopmatupoBanue Excel-daitnor
cpeacrsamu Python. @opmupoBanue Tadaui 1
Monyns 8. ez y PMHP TectupoBanue,
8 2,0 |oTu€roB. ABTOMAaTU3MPOBAHHOE CO3/IaHHE
Odopmienne UTOros . 3
MPe3eHTANNH ¢ pe3yJibTaTaMH aHAIN3a JIAHHBIX JIJIS
y4eOHBIX U MPUKJIaTIHBIX 331a4.
BeimosHeHHe CKBO3HOTO MPAKTUYECKOTO MPOEKTa 110 .
Mogyns 9. Utorosas Utoroserit
9 6,0 |co3manuro MuHU Web-cepBrca aHaIM3a TaHHBIX
aTTecTanus MPOEKT
ceJiepa.
YACTD I1. OCHOBBI NIPOTPAMMMWPOBAHUSA HA PYTHON (25,2 ak. 4.)
Moyss 1 OpraHn3aiiioHHOE BBEJICHHE: 3HAKOMCTBO C
1 BBe)_'[}éHI/Ie‘ o0pa3oBaTebHON IIaTHOPMOI, CTPYKTYPOU 4acTH

P YKOBOACTBO JIsA

MIPOrPaMMBI, TIOPSIAKOM TIPOXOXKIEHHS 00YUIEeHUS U
CUCTEMOM aTTECTALHH.




Ne HanmenoBanue Bcero ®opmbI
Lenpb u KpaTKoe coaep;KaHue
n/n pasaeia 4acoB KOHTPOJIs
MIPOXOXKICHUS
o0y4JeHus
[enb: MOATOTOBUTH CAyIIATENIeH K TPaKTHUYECKON
paborte ¢ si3p1koM Python u HacTpouTh pabouyio
cpeny. KpaTtkoe conepxxanne: XxapakTepUCTHKH
Mopnyns 2.1. peay. Bp Aep P pHCTY Tecruposanue,
s3pika 1 J[3en Python, ycranoska Python, pip
2 | BBeneHue — OCHOBBI 2,0 o MpaKTUYCCKas
Python BHPTYaAIIbHBIX OKPYKCHHH, BEIOOP CPeIbl pa3paboTKH pabora
(Jupyter Notebook / Lab, VS Code, PyCharm,
Google Colab). Cranmapt opopmienus kona PEP 8§,
Marm4ecKkrue KOMaHpl, IIEPBBIE TPOTPAMMBL.
Lenb: copMupoBaTh yBepeHHOE BIaJCHUE
6a3oBpIMU THITaMHU JaHHBIX Python. KpaTtkoe
coxepxanue: yncia (int, float, complex) u cucTeMbl
TectupoBanue,
Mopynp 2.2. Tumsl CUHCIJICHUSI, CTPOKH (METOJIbI, Cpe3bl, f-cTpoKw,
3 2,7 o MpaKTHYeCcKast
JTAHHBIX (dbopMaTupoBaHue), Torudeckuii Tun bool, None u AGoTa
koHmenmus Truthy/Falsy. Pabora ¢ gatamu: MomxyIb p
datetime, popmarupoBanue uepes strftime, pazoop
CTpPOK 4epes3 strptime.
Lens: HayuuTh BEIOMpATH U 3P HekTHBHO
WCTIOJIb30BaTh BCTPOCHHBIE KoJuteKiuu Python.
Mogyns 2.3. Kpatkoe conep:xanue: cnucku (MHIEKCHI, CPE3bI
Y P 7ep (i > CPE3Bl, Tecruposanue,
Komnexknun: cnucok, METO/IBI, COPTHPOBKA), KOPTEXKH (HEM3MEHIEMOCTh H
4 2,5 MpaKTHYeCcKast
KOPTEXK, CIIOBapb, XEUIUPYEMOCTh), CIIOBapH (METOIbI, BIOKCHHOCTH, AGoTa
MHOXECTBa defaultdict, Counter), MHOXecTBa (Omepanu, P
frozenset). CpaBHeHNE KOJUISKIIWA U BEIOOD
CTPYKTYPBI JJAaHHBIX TIOJI 33/1a4Yy.
Lenb: HAYYUTH YIIPABISATH XOJIOM BBHITTOITHEHHS
MporpaMMBbI U 00padateIBaTh ommoOKu. Kpatkoe
Moysts 2.4 cojJiepkanue: apuMeTHIecKue, JIOrHIeCcKHe,
One yaTo ;)1 .1/1 MOOWTOBBIE OTIEPATOPHI U ONIEPATOPHI CPABHEHHUS, TectupoBanwue,
5 . ;)Bne 11: e 2,7 | mpucBavBaHHE U paclaKOBKa NEepEeMEHHBIX, MpaKTHYeCcKast
yrip koHcTpykiuH if / elif / else, TepHapHbIiii oneparop u | paboTa
MoToKOM. DyHKIIH ..
match-case. O6paboTka uckroueHwmii: try / except /
else / finally, raise, KacTOMHBIE HCKITFOUEHUSI; IEPBOE
3HaKOMCTBO C (DYHKITUSMHU.
Lenb: chopMupoBaTH HABBIK TPOSKTUPOBAHUS U
ucnonbs3oBanus QyHkuuii. Kpatkoe copepkanue:
Moy 2.5. o0wsBnenue GpyHkiwmii (def, return, docstring, TecTHDOBALE
6 OCHOBHBIE JJIEMEHTHI 06 |3PTYMEHTHI TIO YMOJIYaHUI0), *args, **kwargs, - aKTII; qecKas ’
MPOrPaMMHUPOBAHUS: ' MO3UIMOHHBIC U IMEHOBaHHBIE TapamMeTps (/ u * B 1: 5ota
byHKINU curnarype). Lambda-¢ynkiun, map, filter, reduce, P
obnmacty BUAUMOCTH U 3aMbIkaaws. Co3ganme
nekopatopos, functools.wraps, @property.
Lenb: HayunTh 3 PEeKTUBHO TIepeOUpaTh JaHHBIC U
MPUMEHSTh 00bEKTHO-OPHEHTHPOBAHHBIH ITOJIXOI.
Mogyns 2.6. Kpatkoe conep:kanue: npoToKoa UTEpaTopa
oy P H1ep po1 patop TectupoBanue,
Wreparopsr, (iter/next), nukisl for u while (range, enumerate,
7 2,7 . MpaKTHYeCcKas
TeHEepaToOPHI U break/continue/else), walrus-oneparop, reHepaTopsr AGora
ksl OOII (yield), renepaTopHbIe BBIPaKEHHS U BKIIOUCHUS p

(list/dict/set comprehensions). Ocnossr OOIL:
KJacchl, __init _, aTpuOyThI, @property,




Ne HanmenoBanue Bcero ®opmbI
Lenpb u KpaTKoe coaep;KaHue
n/n pasaeia 4acoB KOHTPOJIs
(@staticmethod, @classmethod, HacemoBanmue,
super(), MRO, nomumopdusm u dunder-metozst.
Lenp: 0ObeAMHUTH BCE OCBOCHHBIE HABBIKH
nporpaMMupoBanus Ha Python B oqHOM
3aKOHYEHHOM INpoekTe. KpaTtkoe coneprkanue:
CITyIIaTeIh CaMOCTOSTENFHO MTPOEKTUPYET U
peanmzyeT nporpamMmy Ha Python, mpumensiet Tims
8 Mopnyns 2.7. 100 |AAHHBIX, KOIUICKUMH, ¢dbyHKIMH, 00pabOTKY Hrorosslit
HTtoroselit mpoexT ' HCKJIIOUEHUM, UTEPATOPHI U KJIACCHI, IPU MPOEKT
HEOOXOAMMOCTH UCIIONIb3YeT padboTy ¢ daitmaMu
(CSV, JSON) u perymnsipHbIC BRIpaXCHUSI,
odopmitsier ko o PEP 8, roToBuT npe3eHTaruio
pe3ynbTaTa v MPOBOIUT (PUHATBHYIO IPOBEPKY
paboThI IPOTPAMMBEI.
YACTbD III. SQL (17,3 ak. 4.)
Monyns 1.
BrencHrie OpraHu3aimoHHOE BBEJICHUE: 3HAKOMCTBO C
’ o0pa3zoBaTenbHO IaTHOPMOH, CTPYKTYPOH 4acTH
1 | PykoBoacTBO mist - -
MPOTPaMMBI, TIOPSIKOM TPOXOXKICHHUS 00yUCHHUS 1
MPOXOKICHUS N
CHUCTEMOH aTTeCTAIHH.
o0y4JeHus
HacTtpolika okpy>xeHus ¥ TOArOTOBKa BCETO
Moy 2. HE00XO0JUMOTO JIJIsl padOThI ¢ 0a3aMK JaHHBIX: TecTHDOBAIE
2 | Hacrpoiika 2,5 | ycTaHOBKa HHCTPYMEHTOB, paboTa ¢ unrepdeiicamu 3 P ’
OKPYKCHHS CVYB/, ObICTpBIH cTapT pabOTHI 0€3 TEXHHYSCKHUX
CJIO’)KHOCTEM.
BbazoBeie cTpykTypbl SQL-3apOCOB U CUHTAKCUC:
HaIMCaHWe 3allPOCOB C HYJIS, U3BIICUCHHE JAHHBIX U3
Mogyns 3. bazoBsie
tabmu. [IpeoOpa3zoBanue qaHHBIX: QUIBTpaLUs, TectupoBanue,
3 | cTpyKTYypEI 3a1IpOCOB. 2.8 COPTUPOBKA, arperamus U rpyninupoBKa JJis 13
CuHTakcuc pTHp > arperan PYIITHD A
MPEBPAIICHUS «CHIPBIX» TaHHBIX B MTOHITHYIO
WHQOPMAITUIO [T aHAJIK3a.
[IpeoOpazoBanue MaHHBIX U pabOTa C HECKOIBKIMH
Mopnyns 4. Tabimnamu. Pa3nmnynbie crmiocoObl 00beTMHEHUS
TectupoBanue,
4 | IIpeobpazoBanue 2,9 | maHHBIX: COEIMHEHHE TAOJUII, BRIOOPKA HY>KHBIX 3
TaOIHII JIAHHBIX W3 Pa3HbIX UCTOUYHUKOB, JOPMHUPOBAHHE
[EOCTHON KapTUHBI IS aHAIIN3A.
Hanmcanwue clio:KHBIX 3alIPOCOB, BKITIOYAsI
MO/13aNPOCKl ¥ 00BETMHEHUS Ta0JIUIL: PEelIeHHe
Monyns 5. CiaoxHbIe p p Tecrupoanue,
5 ATDOCH 2,6 |peanbHBIX OM3HEC-33/1a4, pab0OTa C HECKOIBKHUMU 3
p HMCTOYHHUKAMU JIAHHBIX, IOCTPOEHUE O0Jiee rTyOoKOi
AHAJIUTUKY.
Moy 6 HcnonpzoBanune SQL BHyTpH Python ans ananmza
Y ) JIaHHBIX U aBTOMaTH3aluu: coeanHenne SQL ¢ Tectupoanue,
6 |Peammsarusa SQL 2,2
Python, 3arpy3ka u o0paboTka JaHHBIX, 3
BHYTpHU Python
aBTOMATH3AallMs PYTHHHBIX 3a71ad.
BrInmonHeHHe UTOrOBOTO MIPOEKTa « AHAITUTHKA
N MapkeTIuieiica»: pa3oop yueOHoit 0a3bl HHTEPHET- N
Mogyas 7. UTorossrit P P Py p Wrorosslit
7 4,3 | mara3uHa, TOKyMEHTHPOBAHHE MOJICIH JaHHbIX,
MPOEKT MPOEKT

nmocTpoenue Habopa OnuzHec-oT4EéTOB HAa SQL,
pasMenienue npoekTa Ha GitHub.







2.1. YueOHO-TEeMAaTHUYECKHUH TIJIAH

PA3JEJI 2. COJEP)KAHUE OBPA30OBATEJIbHOM ITPOI'PAMMBI

Teoperuueckux | [IpakTuyecknx
Ne Bcero ®opmbI
Ha3Banue pa3sneJsia, TeMbl (BuaeoJIeKIMSI (cemunap,
n/n 4yacoB aTrecTanuu
+ MaTepuabl) TecT, /13)
YACTD 1. DATA SCIENCE
MOAVYJIb 2. TEHEPALIMA
2 JAHHBIX 3,15 1,4 1,75 Tecr, 13
21 06_1113;1 nHpopmarus o Data 0.2 01 01 Tecr
Science
2 |l CHEPAMII JAMHELX. 0,2 0,1 0,1 Tecr
Teopernyeckuii MaTepuai
23 I'enepanus nanapix. [IpakTuueckuid 2.75 12 1,55 3
MaTtepuan
3 | MOJVJIb 3. UMIIOPT JAHHBIX 3.1 1,5 16 Tect, 13
31 Nmnopt nansbIX. TeopeTndyeckuit 0.2 0.1 0.1 Tect
MaTtepual
3.2 Nmnopt nansbix. [Ipaktudeckuit 2.9 14 15 3
MaTtepuai
MOJVIJIb 4. PABOTA C
4 | TABJIMITAMHE PANDAS 3.0 14 16 Teer, 113
41 Pabora c Ta6m/£uaMI/1 Pandas. 0.2 01 01 Teer
Teoperndeckuii MaTepuai
492 PaGora ¢ Ta6J'IE/II_IaMI/I Pandas. 2.8 13 15 3
[IpakTnueckuii Matepuan
5 |MOJVIJIb 5. WEB-PARSING 2,4 0,8 1,6 Tecr, 13
51 Web-parsing. TeopeTudeckuii 0.2 0.1 0.1 Tecr
MaTepuain
52 Web-parsing. I[TpakTiyeckuit 2.2 0.7 15 I3
MaTtepuain
6 |MOIVYJIb 6. MATPULIBI NUMPY 2,5 0,9 16 Tect, 13
6.1 Martpunel NumPy. Teopernueckuit 0.2 0.1 0.1 Tect
MaTtepuanl
6.2 Martpunel NumPy. ITpaktudeckuit 23 0.8 15 3
MaTtepuain
MOAVYJIb 7. BUSYAJIU3ALINA B
7 PYTHON 2,9 1,3 1,6 Tect, 113
71 BI/I3yaJ'II/IBaI_II/I}IvB Python. 0.2 0.1 0.1 Tect
Teopernueckuii MaTepuai
79 BH3yaHHBaHH}}’ B Python. 27 1,2 15 3
[IpakTnueckunii MmaTepuan
MOAYJIb 8. OOOPMIJIEHUE
8 NTOIOB 2,0 0,5 15 Tecr, /13
8.1 Coznanue Excel-gaitnos u 2.0 05 15 3

npe3enTauuii B Python




Teopernueckux | [IpakTnyecknx
Ne Bcero DopMBblI
Ha3panmue pasgena, TeMbl (BHeoIeKIAS (cemuHnap,
n/n 4acoB aTTecTalumn
+ MaTepHuaIbl) TecT, /[3)
MOJIVJIb 9. UTOT'OBASI .
9 ATTECTAL[AS 6,0 1,0 50 W TOroBsIi IpOEKT
9.1 | UHCTpYKTaX MO MPOEKTY 1,0 1,0 - -
CkBo3HOI poekT «Co3manne MUHH
9.2 |web-cepBuca aHanm3sa qaHHBIX 50 - 50 3amuTa npoeKTa
cemiepa»
Hroro no yactu I 25,05 8,8 16,25
YACTD II. OCHOBBI ITPOTPAMMMPOBAHUSA HA PYTHON
MOJIVJIb 2.1. BBEJJEHUE —
2 | OCHOBBI PYTHON 2.0 0.4 16 Tecer, /13
3 | MOJVIJIb 2.2. TUIIbI JAHHBIX 2,7 0,7 2,0 Tecr, J13
MOJIVJIb 2.3. KOJUIEKINI:
4 | CIIUCOK, KOPTEX, CJIOBAPb, 2,5 0,5 2,0 Tecr, J13
MHOXECTBA
MOJIVJIb 2.4. OTIEPATOPBI 1
5 | YIIPABJIEHUE TTOTOKOM. 2,7 0,7 2,0 Tecr, J13
OYHKIMN
MOJIVJIb 2.5. OCHOBHBIE
SJIEMEHTBI
® | mPOrPAMMIPOBAHMS: 2.6 0.6 20 Teer, 3
OYHKLN
MOJIVJIb 2.6. U TEPATOPBI,
" | TEHEPATOPBI M LIMKJIBL OO | 27 0.7 2,0 Teer, 113
MOJ1VJIb 2.7. UTOT'OBBIA .
8 TPOEKT 10,0 1,0 9,0 HTOroBsIf IPOSKT
Hroro nmo yactu II 25,2 4,6 20,6
YACTHS II1. SQL
MOJ1VJIb 2. HACTPOMKA
2 OKPYKEHUS 2,5 0,6 19 Tecr, /13
21 BBeL[eHVI/Ie. IloaroroBka u 1,0 0.6 0.4 Tecr
HACTpOWKa
2.2 | JTabopatopHas pabota 1,5 - 15 I3
MOJIVJIb 3. BA3OBBIE
3 | CTPYKTYPHBI 3AITPOCOB. 2,8 0,9 19 Tect, 113
CHUHTAKCHC
31 [Tuiem 3ampockl ¥ oJiyyaeM 13 0.9 0.4 Tect
JTaHHBIC
3.2 | JlaGoparopHas paboTa 1,5 - 1,5 I3
MOJVYIJIb 4. IPEOBPA3OBAHUE
4 TABJIALL 2,9 1,0 19 Tecr, 13
41 [IpeobpazoBbiBaeM JaHHBIC U 14 1,0 0.4 Teer
o0benuHsIEM
4.2 | JlabopartopHas paboTa 1,5 — 15 I3
MOJIVJIb 5. CJIOXHBIE
5 3ATIPOCEHI 2,6 0,7 19 Tecr, 13




Teopernueckux | [IpakTnyecknx
Ne Bcero DopMBblI
Ha3panmue pasgena, TeMbl (BHeoIeKIAS (cemuHnap,
n/n 4acoB aTTecTalumn
+ MaTepHuaIbl) TecT, /[3)
51 3anpocmuc M0/I3aIPOCaMH TS 11 0.7 0.4 Tecr
TITyOOKOM aHAUTHKH
5.2 | JJabopatopHas padorta 1,5 - 15 I3
MOJIVJIb 6. PEAJIU3AIINA SQL
6 | BHYTPH PYTHON 2.2 0.3 19 Tecr, /13
6.1 | ABTomatusupyem B Python 0,7 0,3 04 Tect
6.2 | JlabopaTtopHas pabora 15 - 15 I3
MOJVJIb 7. UTOI'OBBIN y
7 TPOEKT 4,3 0,3 4,0 HtoroBelit mpoekT
HHCTpYKTaX 1O POEKT Mretpykrasi 1o
71 o¢>oTp1\¥ eHHe I/ITOIPOBOFg n 0EKTa 3,3 0.3 3,0 mybmaxa na
Py P GitHub
7.2 | Hrorosas arrecTanus 1,0 - 1,0 q)op.MHpOBaHHe
oTuéra
Hroro nmo yacru II1 17,3 3,8 13,5
BCEI'O 1O ITPOT'PAMME 67,55 17,2 50,35




2.2. Kanenaapuplii yueOHbI rpaguk

KonraktHas | CamocTosiTeIbHASA Dopma
Henensn | ®opma 3aHATHSA Paznen
padora (4.) padora (4.) KOHTPOJISA
YACTbD 1. DATA SCIENCE
1 CaMocTosTenbpHas 1,4 1,75 Moy 2. I'enepans Tecr, 13
JTAaHHBIX
1 CamocTrosiTensHas 15 1,6 Moyzb 3. Humopr Tecr, /13
JTAaHHBIX
1 CaMocTosTe/IbHas 1,4 1,6 Moy 4. Pabora ¢ Tect, A3
tabiunamu Pandas
2 CamocTosTenbHas 0,8 1,6 Monyb 5. Web-parsing Tect, A3
2 CamocrosTenpHas 0,9 1,6 Mouyis 6. Marpuuie: Tecr, /13
NumPy
2 CamocrosTenpHas 1,3 1,6 Monyxb 7. Busyanusauus Tecr, /13
B Python
3 CamocrosTenpHast 0,5 1,5 Monyss 8. Odopmnerye Tecr, 113
UTOTOB
35 | CamocTosTentmas 10 5.0 Monyns 9. Utorosas Urorossrit
aTTecTanus MPOEKT
YACTbD II. OCHOBBI TIPOTPAMMMUPOBAHUSA HA PYTHON
Mopynu 2.1-2.2. Beenenue
6 CamocrosTenpHast 2,1 2,6 — ocHoBHI Python. Tuner | Tecr, 13
JTAHHBIX
Mopyns 2.3. Konnexkuuu:
7 CaMocTrosTenbHas 0,7 2,0 CIIUCOK, KOPTEX, cioBapp, | Tect, 13
MHOKECTBa
Monyins 2.4. Oneparopsl 1
8 CamocTosTeNbHas 0,7 2,0 YIPaBJICHUE TOTOKOM. Tect, A3
DyHKUIUU
Mopyns 2.5. OCHOBHbIE
9 CamocrosiTenbHast 0,6 2,0 DJICMEHTBI Tecr, 13
MPOrPaMMHUPOBAHHS:
GyHKIIH
Monyns 2.6. UtepaTopsl,
10 CamocrosTenpHas 0,7 2,0 TeHEepaTOphbI U LIUKJIBL. Tect, A3
OOII
Monyns 2.7. UTtoroBolit
11 CamocTrosiTensHas 0,5 9,5 npoeKt . Hrorossiii
(KOMOMHUPOBAHHBII MPOEKT
MIPOEKT Ha BHIOOP)
YACTbS III. SQL
12 CaMocTosTelbHas 0,6 19 Moy, 2. Hactpotika Tect, A3
OKPYKCHHS
Monyns 3. bazoBsie
13 CamocrosiTenbHast 0,9 19 CTPYKTYPHBI 3aIIPOCOB. Tecr, 13
Cunrakcuc
Monys 4.
14 CamocrosTenbHas 1,0 1,9 Tecr, /13

[IpeoOpazoBanue TadwUIl




KonraktHas | CamocTosiTeIbHASA ®opma
Henensn | ®opma 3aHATHA Paznen
padora (4.) padora (4.) KOHTPOJISA

15 CaMocTosTenbHas 0,7 1,9 Moy 5. CrioxHere Tecr, /13
3ampockl
Monyns 6. Peanuzanus

16 CamocTosTenbHas 0,3 19 SQL srytpH Python Tect, A3
Mopyns 7. UTOroBblit VTorossiii

17 CaMocTosTenbHas 0,3 4.0 MIPOEKT «AHAIUTHKA

MPOEKT

MapKeTHJ'IefIC&»

Ipumeuanue. Hymepayus nedenv npugedena OJisi NOCI€008AMENbHO20 OCB0€HUs dacmell

npoepammul. Ilpu napannenvHom oceoenuu dacmeu KaneHOApHwll cpagux modcem Ovlmb
CKOPPEKMUpoB8aH npu cOXpaneHuu ooujeco 00véma npozpammsl 6 67,55 akademuieckux uaca.




2.3. Pabouast nporpamma

YACTbD I. DATA SCIENCE

Monyns 2. Buneonexkunu «O0mmas nngopmarmst o Data Science» u « Teopernueckuii Mmarepuan
no poiu naHHBIX B Data Science, TMIIaM JaHHBIX U crioco0aMm HMX reHepanum». Ilpaktnueckuit
CeMMHap 110 Co3/1aHuI0 HabopoB HaHHBIX B Python, paGore ¢ 6a30BBIMH CTPYKTYpaMH AaHHBIX U
NOJATrOTOBKE MaHHBIX K aHamu3zy. CamoctosTenbHas pabora: TecT, JOMallHee 3aJaHue I10
reHepamnuu gaHHbx (1,75 ak. 4.).

Monyns 3. Teopernueckass BHAEOJEKLUS 110 MCTOYHUKAM JaHHBIX U (hopMaTaM XpaHEHUs
uHpopmanuu. [IpakTrdeckas Buiaeosnekus nmo uMmmnopty aaHHbex W3 CSV, Excel, TekcToBBIX
¢aitioB 1 BHemMHMX HCTOYHUKOB B Python. CamocTosTenbHas paboTa: TecThl, 3aJaHUs IO
uMnopTty JaHHbIx (1,6 ak. 4.).

Monyns 4. Teoperuueckas BuzaeosieKUMsI 10 cTpykType DataFrame u BO3MOXXHOCTSIM
oubmmorexkn Pandas. [IpakTuyeckas BUACOIEKINS 110 OYHUCTKE, TPeoOpa3oBaHuIo, (PUIbTPAIHH,
arperamyy U aHaIu3y TaOJINYHBIX JaHHBIX. CaMocToATeNbHAs padoTa: TECTHI, 3aJaHHs 10 padoTe
¢ Tabmmmamu Pandas (1,6 ak. 4.).

Monyns 5. Teopernueckasi BUA€ONEKIUs 110 OCHOBaM web-parsing U paboTe ¢ BeO-1aHHBIMH.
[TpakTuyeckass BHMICOJEKLIMS 10 M3BJICUCHUIO IAHHBIX C BEO-CTpaHHUI] U IPeoOpa3oBaHUIO
HECTPYKTYPUPOBAaHHBIX JaHHBIX B aHaauTH4Yeckuil ¢opmar. CamocTosiTenbHas padboTa: TEeCThl,
3agaHus o web-parsing (1,6 ak. 4.).

Monyns 6. Teopernueckas BHUICOJEKLHS [0 YHCICHHBIM METOJAaM M MaTpUYHBIM
BblunciaeHusiM B Data Science. IlpakTuueckas Buaeosnekuus no padbore ¢ maccusamu NumPy,
BBITTOJIHEHUIO BBIYMCICHUN U MTOJTOTOBKE JTAaHHBIX K aHanmn3y. CaMocTosTeNbHAs padoTa: TECTHI,
3aganus o marputiam NumPy (1,6 ak. 4.).

Monynpe 7. Teoperndeckass BUACONEKIUSA MO NPUHLMINAM BH3YaJlbHOIO aHaJIM3a JaHHBIX U
aBTOMATHU3allMM IOATOTOBKHM OTYETHBIX MaTepuanoB. Ilpakrhueckas BUACONEKIUSA 10
MOCTPOCHUIO TpaUKOB M JAMArpamMm, HHTEPIPETALMH Pe3yJIbTaTOB U BBIOOPY MOIXOASILIMX
croco0oB BU3yanu3anuu. CamocTosiTenbHas paboTa: TeCThl, 3alaHus 10 BU3yanu3anuu B Python
(1,6 ax. 4.).

Monyns 8. [IpakTuueckas Buaeonekus no coznanuto Excel-daiinos, popmupoBanuto Tadnuii,
oTuéToB M mpe3eHTanuil cpeacrtBamu Python. CamoctostenbHass paOoTa: TECTHI, 3aJlaHUS T10
odopmiienuro utoros (1,5 ak. 4.).

Monynbe 9. UHCcTpyKTaxk mo utoroBomy mpoekty (1 ak. 4.). CamoctosTenbHas paboTta Haj
CKBO3HBIM IpoekToM «Co3aHne MUHH web-cepBuca aHalin3a JaHHBIX cemuiepay (5 ak. 4.).

YACTD II. OCHOBBI IPOTPAMMMUPOBAHUA HA PYTHON

Monaynb 2.1. IIpakTuueckas BHICOJEKIM MOCBSIIEHA 3HAKOMCTBY C s3blkoM Python, ero
¢unocopueit M BO3MOXKHOCTSIMH npuMeHeHus. Cnymartenu ycraHoBsT Python, HacTposT
pabouyto cpeny, mosHakomstces ¢ Jupyter Notebook, VS Code, PyCharm u Google Colab, uzy4ar
ctanaapt opopmienust koga PEP 8 u HamumyT cBou mepBble mporpaMmbl. CamMocTOATEIbHAS
pabora: Tect, mpakTuyeckas padora (1,6 ak. 4.).

Monyns 2.2. IlpakTtrueckas BHIICOJICKIIAS TOCBAIIEHA OCHOBHBIM THUIIAM JaHHBIX Python.
Cnymarenu Haydarcss paboTaTh C YMCIIAMH, CTPOKaMH, JOTMYECKMMHU 3HAUYEHUSMHM U JIaTaMH,
OCBOSIT INpeoOpa3oBaHUE THUIIOB, (OPMATHUPOBAHUE CTPOK M 0Oa30Bble ONEpalMy C JaHHBIMH.
CamocrosTenbHas paboTa: TeCT, pakTHuyeckas padota (2 ax. 4.).

Monaynb 2.3. IlpakTuueckass BHAEOJEKIUS IOCBSIIEHA BCTPOSHHBIM KoJulekuusMm Python.
Crnymatenu ocBosIT paboTy CO CIIUCKAMM, KOPTEXKAMHU, CIOBApSIMU M MHOKECTBaMH, Hay4yaTcs



BbIOMpATh MOIXOJSIIME CTPYKTYPBI NAHHBIX, BBINOJHITH TOUCK, COPTUPOBKY, CPaBHEHUE U
o0paboTky napopmarmu. CamocTosTenbHas padoTa: TeCT, MpaKTHIeckas padota (2 ak. 4.).

Monyns 2.4. Ilpaktudeckas BHUACOJEKIUS IMOCBSIIEHA ONEpaTopaM, YIPaBISIOLIMM
KOHCTPYKLUSM U 00paboTke ommbOok. Ciymmarenyu u3ydar yCIOBHS, IHUKIIBI, Pa3IUYHBIC BUIBI
OIepaTopoB, HAy4YaTCsl YNPABIATH JIOTUKOW BBIIOJHEHUS TMPOrpaMMbl U 00pabaThIBaTh
UCKJTIIOUNTeNbHbIe cuTyanuu. CaMocTosTenbHas paboTa: TecT, IpakThuueckas padoTta (2 ak. 4.).

Monynb 2.5. IlpakTrueckas BUACOJEKIMSA MOCBAIIECHA CO3JaHUI0 (PYHKIIMH U MOBTOPHOMY
UCIONBb30BaHUI0 Koaa. CiymaTtenu OCBOST pa3iUYHbIE CIOCOOBI Iepeqauyd apryMeHTOB,
(GYHKIIMOHATIBHBIA CTHIJIb IPOTPAMMUPOBAHMS, 00JIaCTH BUIMMOCTH, 3aMbIKAaHUS U JI€KOPATOPbI
JUIS IOCTPOEHUs Oosee ruOkux nmporpamm. CaMmocrosiTenbHas paboTa: TeCT, IpakTuieckas pabora
(2 ak. u.).

Monynb 2.6. IIpakTiueckasi BUACONEKINS MOCBSIEHA UTepaTopam, reHeparopam, padbore ¢
UKJIaMy, (paiimamMu 1 0CHOBaM O0OBEKTHO-OPUEHTHPOBAHHOTO IporpaMMupoBanus. Ciyrmarenu
HayuaTcs 3pPeKkTuBHO 00pabaThIBaTh JaHHBIE, UCIOIB30BaTh CTaHIAPTHBIE OnOMuoTexu Python,
co3laBaTh COOCTBEHHBIE KJIACChl M MPUMEHSATh MPUHIUIBI HACIEAOBAHUA U TMOIUMOPQU3MA.
CamocTtosTenbHas paboTa: TecT, IpakTHueckas pabora (2 ak. 4.).

Monyne 2.7. IlpakTudeckass BUACOJEKIUS MOCBSIIEHAa pa3pabOTKEe HTOTOBOTO MPOEKTA.
Cnymarenn oObeAMHAT BCE M3YYEHHBIE MHCTPYMEHTH Python, mo3HakoMsTCS ¢ peryisipHbIMU
BBIPOKEHUSMH, 0COOCHHOCTSIMH Pa0OTHI TAMATH U TIepeaadeil 00bEKTOB, a TAKKE PEau3yIOT H
IPE3EHTYIOT COOCTBEHHYIO IPOrpaMMy KakK  3aBEpIUEHHBIM  MPAKTUYECKUH  IPOEKT.
CamocTosTenpHas padoTa: TecT, IpakTHIeckas paboTa, UTOTOBBIH MPOeKT (9 ak. 4.).

YACTH III. SQL

Mopnyns 2. [Ipaktuueckas Buaeonekuus «Hacrpoiika okpyxenus. Beegenue. [loaroroska u
HACTpOIiKa»: yCTaHOBKAa HEOOXOIMMOTO MPOrpaMMHOr0 OOECHEYeHHUs, HACTpOHKa Cpeabl
pa3paboTku, paboTa ¢ TEPMUHAJIOM M 3allyCK MEPBOro TECTOBOTO IMpoekra. CaMocTosTenbHas
paborta: Tect, 1abopaTopHas paboTa Mo MOArOTOBKE JAaHHBIX A7 paboThl ¢ 3ampocamu SQL (1,9
aK. 4.).

Monyns 3. Ilpaktudeckas Buaeonekius «basossie cTpykTypsl 3anpocoB. Cuntakcuc. [umem
3aMpochl M TIOJIy4aeM JaHHBIe»: HAlHMCaHUe TIPOCTHIX 3allpocoB, paboTa ¢ OCHOBHBIMHU
CHHTAKCUYECKHMMHU KOHCTPYKIMSIMH, W3BJIYeHHE W (uiabTpanus JaHHBIX. CaMoCTosTeNbHas
paborTa: TecTsl, 331aHus Ha 0TpaboTKy 6a30BbIX 3anpocoB SQL (1,9 ak. 4.).

Monyns 4. Ilpaktuueckas Bugeonekuus «IIpeobpazoanue Ttabmui. IlpeoGpa3oBeiBaeM
JaHHble W  OOBEAMHSAEM». U3MEHEHHE CTPYKTypbl TaOiMl, TNpPUMEHEHUE omeparui
npeoOpa3oBaHusl JIaHHBIX U OObEAMHEHHE TalOJMIl C HCHOJIb30BAHUEM paA3IMYHBIX THUIIOB
coenuHeHuit. CaMocTosITeNlbHas paboTa: TeCThl, JJabopaTopHas pabora mo padoTe ¢ TadIuIaMu
(1,9 ak. 4.).

Monyns 5. [Ipaktuueckas Buaeonekus « CJI0KHbIE 3aMpoChl. 3apoCkl ¢ TOA3AMPOCAMH IS
rTyOOKON aHaTUTUKM»: HamucaHue CIOoXHBIX SQL-3ampocoB, HCMOIB30BaHUE MO3AMPOCOB,
BJIOKEHHBIX KOHCTPYKIMI U aHAIM3 JaHHBIX ¢ UX nomouibio. CamocTosaTenbHas paboTa: TeCThl,
3aJaHusl Ha OTpaboTKy riryOokoii aHanuTuk (1,9 ak. 4.).

Monyns 6. [Ipaktuueckas Buneonekuus «Peanuszanus SQL BHyTpu Python. ABTOMaTH3Upyem
B Python»: unrterpauus SQL-3anpocoB B Python, pabora ¢ OubnuorekaMu Ui MOAKITIOUEHHS K
0a3zaM JaHHBIX M aBTOMaTH3anus oOpaOoTkM naHHBIX. CamocrosiTenbHas paboTa: TECTHI,
nabopaTtopHas padota o uaTerpanuu SQL u Python (1,9 ak. 4.).



Monyns 7. [lpakTrueckas BHACOJICKINS: HHCTPYKTax 1Mo odopmiieHnio uroroB Ha GitHub.
CamocrosTenpHas pabora: TMOATOTOBKAa OTYETA 10 MTOTOBOMY IMPOEKTY «AHAIMTHKA
MapkeTmiencay (4 ak. 4.).



PA3JIEJI 3. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OBYYEHMUA 11O
IHPOI'PAMME

3.1. ®opMbI aTTECTALMH

Texymuii KOHTPOJIb: TECTUPOBAHUE TMOCTIE KAKIOHW JICKIIMOHHOW TeMbl (ITPOXOJAHOU Oamn —
75 %), mpoBepKa JOMaIIHUX 3aJlaHUH, IPAKTUYECKUX U JTa0OpaTOPHBIX padoT.
Htorosas aTrTecTanusi IPOBOAUTCS MO KaXKAOH YAaCTH MPOTrpaMMbl B (hOpMe 3alUThl UTOTOBOTO
MPAKTUYECKOI0 IPOEKTa C BHICTABJICHUEM OIICHKHU «3aUTEHO» / «HE 3aYTCHO»:
—yactb | «Data Science» — ckBo3HOI npoekT «Co3maHue MHHH Web-cepBHca aHalln3a
JAHHBIX CEJUIEpay;
—yacTb 11 «OcHOBBI TporpammupoBanus Ha Pythony — UTOroBBIN NpakTHUECKHUI TPOEKT HA
Python;
—4acth III «SQL» — HWTOroBBI MPOEKT «AHAIMTHKA MapKeTIUieica»y ¢ myOiaukanueit
pesyabTara Ha GitHub.

Jus monmyueHusi cepTudukara HEOOXOAMMO YCIEIIHO TPOWTH BCE TECTHI, BBHIIOJIHHUTH BCE
MPAKTUYECKHE PA0OTHI U MOJYYHTh OIEHKY «3a4TCHO» 0 UTOTOBOMY MPOCKTY KaXKIOW YacCTH
nporpaMMmel. B ceprudukare yka3plBarOTCsI HAUMEHOBAHHUSI OCBOCHHBIX YaCTEH NIPOrpaMMBbl B HIX
00BEM B aKaJeMHYECKHUX Yacax.

3.2. KOHTPOJ/IbHO-0LIEHOYHBIE CPECTBA TEKYIEero 1 UTOrOBOI0 KOHTPOJIS

Tumnossle TecTOBbIE BONPOCkl. DopMaT — BBIOOP OJJHOTIO MPABUIILHOTO OTBETA U3 HECKOJIBKUX.
Yacrs 1. Data Science
1) UTo MOXET NpOU30UTH, €CIIN aHATTM3UPOBATh TOJIBKO TO, YTO YAOOHO U3MEPUTH?
a) Busyanuzanuus qaHHBIX CTaHET MPOIIE.
0) YckopuTcs mporiecc aHaiusa.
B) MOXHO yIyCTUTh BaXKHbIE (PAKTOPHI U CAENATh HEBEPHBIE BHIBOJIBI.
r) PesynbTaTsl OyayT 60s1€e TOUHBIMH.
2) Yro siBisieTCs MEPBBIM IIaroM B JIFOOOM aHATUTUYECKOM MPOEKTE?
a) @opMyIHPOBKA T'MIIOTE3.
6) Hanncanue kosia a5 aHanu3a JaHHbIX.
B) Co3/1aHue ¥ UMIIOPT JaHHBIX.
r) Busyanu3zamus nonydeHHbIX pe3yIbTaToB.
3) Uto Ba)KHO MOHUMATH NPHU PabOTE C CHIPHIMU TAHHBIMU?
a) OHM Bcerna cofepKaT BCIO HEOOXOIUMY0 HHPOPMAIIUIO.
6) OHu Bcerja 4ucThle U CTPYKTYPUPOBAHHBIE.
B) OHM MOT'YT OBITh HEMOJIHBIMHU, MPOTUBOPEUUBBIMU U «TPSA3HBIMUY.
r) X 10cTaTo4Ho NpoCcTO OUMCTUTH CTAHJAPTHBIMA HHCTPYMEHTAMH.
4) Kakue 0CHOBHBIE UCTOYHUKHU JAHHBIX BBIACISAIOTCSA B IporpaMme?
a) BHyTpeHHMEe OTUYETHI U CTATUCTHUKA MTPOAAK.
6) CounanbHble CETH U HOBOCTHBIE CAMTHI.
B) [laccuBHbBIE JaHHbBIE U aKTUBHO CO3/1aBa€Mbl€ IaHHBIE.
r) JlaHHbIE C JaTYUKOB U METEOCTAHIIHI.



Yacrts II. OcHoBbl nporpammupoBanus Ha Python
1) Kakast u3 BctpoeHHBIX Koyuiekiuii Python siBisiercss HensmensieMoin?
a) Koprex (tuple)
0) Crincox (list)
B) CrnoBaps (dict)
r) MHOXeCTBO (set)
2) st 9ero UCmob3yeTcss KOHCTpyKIus try / except?
a) Jlns mepexBara u 00pabOTKH OMMOOK BO BPEeMsI BBITOJIHEHUS TPOTPAMMBI
0) st yckopeHust paboThI ITUKIIOB
B) JInst 0OBSBICHHSI HOBBIX TIEPEMEHHBIX
r) s popmaTtupoBaHus CTPOK
3) Uto Bo3Bpamiaer pyHkus enumerate() mpu nepedope crmcka?
a) [Tapbl «MHIEKC — 2IEMEHT»
0) TobKO 2JIEMEHTHI B 00paTHOM TOPSIJIKE
B) CymMMy Bcex 3JIEMEHTOB
r) Komnuto criucka 6e3 nyonei
4) 3aueM Hy>KHBI BUpPTYyallbHblE OKpY>keHust B Python?
a) UToOBI M30JIMPOBATH 3aBHCUMOCTH PA3HBIX MPOEKTOB JIPYT OT JpyTra
6) UtoOsI Ko paboTai ObIcTpee
B) Uto0s51 3amyckaTth Python 6e3 ycTtanoBku
r) UToOBI MCHATH IBET HHTEpPEiica penakTopa

Yacrs I11. SQL
1) Kakas xomanna ucnonb3yercs Juist puiabTpanuu JaHHbix B SQL?
a) SELECT
6) WHERE
B) GROUP BY
r) ORDER BY
2) Yro nenaer komanaa SELECT * FROM rta6nuua?
a) BeiBoaut nndopmainio o CTpykType TaOIuIIbl.
0) BeiOupaet nepByro CTpOKY U3 TaOIHIIBI.
B) BriOupaer Bce cTosOIBI U3 YKa3aHHOU TaOIMIIbI.
r) BoiOupaeT To1pK0 cTONOIBI ¢ UMEHEM * U3 TaOIHIIbL.
3) Kakast komaHa HCTIONB3yeTCs Ui BBIOOpa ONpeNeNEHHBIX CTONOIOB U3 Tabnuibl B SQL?
a) FROM
0) SELECT
B) WHERE
r) ORDER BY
4) Ins yero ucnons3yercs 6ubnuoreka Pandas npu pabote ¢ 6a3amu 1aHHBIX?
a) [lnsa Bemmonuenus SQL-3ampocos
0) s moakIIFoUeHHS K 0a3e JaHHBIX
B) /{715t paGoTHI C MOYyYEHHBIMU TaOIHIIAMH
r) g coxpanenus tabnun B Excel

IIpumeps! HTOrOBBIX 3aJaHUI



Yacte [. Data Science. CkBo3HOW mpakThueckuii mpoekT «Co3maHue MuHH web-cepBuca
aHaJM3a JAaHHBIX celuiepay (6 ak. 4.). DTambl: UMIOPT OMONMOTEK; 3arpy3ka Tabmui B 0asy
JAHHBIX; paboTa C KOJOM /JIsi MOIMOJIHEHHs 0a3bl JaHHBIX; paboTa ¢ KOAOM aisi pacuéra
AHATUTHYECKON TaOiMIIbL, paboTa ¢ KOJAOM JJIsi Web-TIPHIIOKEHHSI; TPE3eHTAIUS PE3yIbTaTOB.

Yactse 1. OcHoBbI porpammupoBanus Ha Python. Mtorossiit mpaktuueckuii mpoekt (10 ax.
4.): CIIyIIaTelb CAaMOCTOSITEILHO MMPOSKTUPYET U pealin3yeT 3aKOHUEHHYI0 rporpaMmy Ha Python.
HeoOxoqumMo MOArOTOBUTH: ONMCAHUE 3aJa4d M CTPYKTYpPhl MPOTrpamMmbl; (PYHKIMM IS
no0aBieHHs, TPOCMOTpa, MU3MEHEHUS U yAalleHUs 3aluceil; camy mporpammy ¢ o0paboTkoi
ommOOoOK BBOJA; coxpaHeHue naHHbIX B (aitn (CSV wm JSON) u ux 3arpy3Ky HpH 3amycke;
KpaTKoe TMOSCHEHHE, KaK YCTpOeHa IporpaMma U Kakue TEeMbl 4acTH NporpaMmbl B HeEH
IIPUMEHEHBI; IIPH KEJIAHUU — YJIYUIIEHHYIO BEPCUIO C UCIOJIb30BaHUEM KJIACCOB, AEKOPATOPOB
U reHeparopoB. [Ipumepsbl TeM: KOHCOJIBHBIM OpraHai3ep 3ajad WIK CIMCOK MOKYIOK; JHEBHUK
MPHUBBIYCK CO CTATHCTUKOMW; TeleOHHAS KHUTA C TIOMCKOM; YUET JIMYHBIX PACXO0JI0B; BUKTOPUHA
C MOACYETOM OYKOB; KOHBEPTEP BAIIOT M EIMHUI] U3MEPEHHs; TeHepaTop Mapojeil; TeKCToBas
urpa c cCoxpaHeHHeM Iporpecca.

Yacte III. SQL. VToroBslii mpakTHYECKHU MPOEKT «AHAIUTHUKA MapkeTmeiicay (4,3 ak. 4.).
Oranbl: pa3dop yueOHOWH Oazbl HWHTEpPHET-MarasmHa; JOKYMEHTHPOBAHHUE MOJENU JTaHHBIX;
noctpoeHrne Habopa OusHec-oTu€ToB Ha SQL; pasmemenue nmpoekra Ha GitHub; npesenranus
pe3yJbTaToB.

KpuTepuu olieHKH UTOTOBOTO TIPOEKTA (IT0 KaKOW YaCTH MPOTPAMMBI ): IIOJTHOTA BBITIOTHEHUS
atanoB padboTel — 0—20 6amIoB; KOPPEKTHOCTh IpUMeHEHUsT MeT010B — 0—20 6aioB; Ka4ecTBO
odopmIiieHHs U mpe3eHTanuu pe3ynpsratoB — 0—15 6amioB; o60cHOBaHHOCTH BbIBOJOB — 0-15
6amos. IIpoxoanoii 6amt — 48 u3z 80 (60 %).



PA3JIEJI 4. OPTTAHU3AIIMOHHO-IIEJAT'OT'HYECKHUE YCJIOBUSA
PEAJIM3ALIUU ITPOT'PAMMBbI

4.1. TpeGoBaHusl K MATEPHAJIBbHO-TEXHUYECKOMY 00ecIeYeHUI0

[lpu peanuzanuu JaHHOH 0Opa3oBaTEIbHOM MHpPOrpaMMbl  CO3JaHbl  YCJIOBUS Ui
(YHKLIMOHUPOBAHUS IEKTPOHHON HMH(OPMAILMOHHO-00pa30BaTeIbHON Cpefbl, BKIOYAOLIEH B
ce0si JIEKTPOHHBbIE MH(POPMALMOHHBIE PECYPChI, IIEKTPOHHBIE O00pa30BaTENIbHBIE PECYPCHI,
COBOKYNHOCTh ~ MH()OPMAIMOHHBIX  TEXHOJOTMM, TEJIEKOMMYHUKALMOHHBIX TEXHOJOTHH,
COOTBETCTBYIOIUX TEXHOJOTHUECKUX CPEICTB, KOTOPbIE 00ECIIEYNBAIOT OCBOCHUE CIYIIATEIIIMU
o0pa3oBaTeNbHONW MPOrpaMMbl B TIOJHOM OOBEME HE3aBHCUMO OT MECTa HaXOXKICHUS
CIIyILIATENEH.

@opmupoBanue HHOOPMAIIMOHHON CpeAbl OCYLIECTBISIETCS C IOMOUIBIO MPOTPAMMHON
CUCTEMBI JUCTAaHIIMOHHOI'O O0Y4YEHHSI.

B ycnoBusx peanuzauuu oOpa3oBaTeNIbHOW IMporpaMMbl B JUCTAHIMOHHOM (opMmaTe ¢
UCIOJIb30BAaHUEM  JIUCTAHLMOHHBIX  OOpa30BaTENIbHBIX  TEXHOJOIMH  CIyLIaTelnd  caMu
o0ecrneynBalOT  CO3JaHHE  HEOOXOTUMBIX  MAaTepUAIbHO-TEXHHYECKUX  YCIOBMM Ui
OCYILECTBIICHHS YICOHOH e TEILHOCTH.

Heo0xoauMbIiM MUHHMATBHBIM yCIIOBUEM HCIIOIB30BaHUS JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH SIBJICTCS HAJIMYUE HWHTEpHET-Opay3epa W moakmoueHuss Kk cetd Murtepuer. Ha
KOMITBIOTEPE TAKXKE JIOJHKEH OBITh YCTAHOBJIEH KOMIUIEKT COOTBETCTBYIOLIETO MPOTPAMMHOIO
obecrieuenus. st paboThI C UCTIONB30BaHUEM ayJMOKaHAIa, B TOM YUCIIe BHICOKOH(DEPEHIHH,
HE00X0IMMO Halnune BeO-KamMepbl, MUKPO(QOHA U JUHAMUKOB (HAYIITHUKOB).

Cnymarenbs JIOMKEH HMEThb BO3MOXKHOCTb MHCIIOJb30BaTh KaHaj CBS3M C IPOITYCKHON
crioco0HOCThIO He Huxke 512 Kout/c, st 6oee kompopTHOH CBA3M pekoMeHaoBaHO 1 Mbut/c.
TpeboBaHMs K CKOPOCTH JAOCTyna B ceTb VIHTEpHET HOCAT pEKOMEHJATEIbHBIH XapakTep U
JOJDKHBI ~ COONIIOJAThCS B LENSAX  OECHPEISITCTBEHHOTO H  CBOEBPEMEHHOTO — OCBOCHUS
00pa30BaTeNbHOI MPOrpaMMBl.

Hns  shdexkTnBHOrO BHEIPEHWS TUCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHHA H
UCTIOJIB30BaHUST DJICKTPOHHBIX 00pa30BaTENBHBIX PECYpPCOB HMMEETCS KaueCTBEHHBIH JOCTYII
nearornyeckux paboTHUKOB M ciyluaTeneil K nHPOpMallMOHHO-TEJIeKOMMYHHUKAIIMOHHOM ceTH
WutepHer (nanee — cerhb VIHTEpHET) € MCMOJIB30BAaHHMEM YCTAHOBJIEHHBIX MPOTrPaMMHO-
TEXHUYECKUX CPEACTB JUIs CIylaTeaei 1 negarorndeckux paboTHUKOB Ha CKOPOCTH He Hike 512
K6ut/c; B TpyTHONOCTYIHBIX paiioHax, MOJAKIYAaeMbIX K ceTH MHTEepHeT ¢ MCHoIb30BaHUEM
CIyTHHUKOBBIX KaHAJIOB CBSI3U, CKOPOCTh MPSIMOr0 KaHaia JoJKHA ObITh He HMke 512 Kout/c,
oOpatHoro — He Huxke 128 Kout/c; obecneueH nopt goctyna B ceTh IHTEpHET cO CKOPOCThHIO HE
Huke 10 MOuT/c 1 BO3MOXHOCTBIO YCTaHOBIJIEHUSI HEe MeHee 20 0JHOBPEMEHHBIX ceccuid o 512
Kour/c.

VYcnyra noaxmoueHust K cetu IHTepHeT JoKHA MPeIoCTaBIAThCS B pexXuMe 24 yaca B CyTKU
7 nHel B Heneno 6e3 yuéra 00bEMOB NMOTPEOIIEMOro TpaduKa 3a UCKIIOYEHUEM NTEPEPHIBOB JIIIs
IpOBEIEHUST HEOOXOIMMBIX PEMOHTHBIX M TNPO(UIAKTUYECKHX paboT mpu oOecredeHun
COBOKYIIHOH JIOCTYIHOCTHU yCiIyr He MeHee 99,5 % B mecsl.

Jl1s MCTiob30BaHuUs IUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH KaKIOMY CIYIIATEN0 U
NPENoIaBaTeII0 TPEIOCTABIACTCS CBOOOJHBIA JIOCTYNl K CpeACTBaM HH(POPMAIMOHHBIX W
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.



B Hamuumum HeoOxomumoe TpOrpaMMHOE OOECIedYeHHe, CepBEepHOE O0OpyAOBaHHE,
oOecnieunBaroiee HyHKIIMOHUPOBAHUE FIEKTPOHHON HH()OPMAIIHOHHO-00pa30BaTeIbHON CPEIbL,
¥ BBICOKOCKOPOCTHOM KaHaJl JOCTyMa K 3JEKTPOHHOW MHPOPMALIMOHHO-00pa30BaTelbHO cpere:

1. OducnHas mebenp — cTou U CTyH (pabodee MECTO MeJarornieckoro paboTHUKA).

2. JlemoHcTpanuoHHas gocka (1 mr.).

3. HoyTOyk (mmpomieccop ¢ TakToBoi yactotoi ot 2,0 I'T'11, oneparuBHas namMsTh — HE MEHEe
8 I'b, TBepaoTenbHbIi HakonuTeNb (SSD) — He menee 256 I'b) (1 miT.).

4. O6opynoBanue il MoaKIIOUYeHHS K ceTu MuaTeprer — poytep Wi-Fi (1 m.).

5. Haymauku — rapautypa ¢ Mukpodonom (1 mir.).

6. YcTraHOBIEHO MporpaMMHOE oOecriedeHne, HeoOX0AMMOe Ul OCYIIECTBICHHUS YIeOHOTO
mporecca obmero HasHaueHusi (antuBupyc Kaspersky Free mams Windows, Opaysep
Annexc.bpaysep, Annekc.JoOKyMeHTHI).

OOyueHne MPOBOJUTCS MOCPEICTBOM 3IEKTPOHHON 00pa3oBareinbHON cpensl (ratdopmbl)
bstudy.ru. [Inatdopma no3Boser:
— pa3MelnaTh 00yJarIme MaTeprualibl U 3aaHuUs;
— 3arpyarh CIyIIATeJISIM BBITIOJHEHHBIC MUChMEHHBIC, (DOTO- U BUICO33/aHUs, a TAKKe
BOTIPOCHI B aJIpeC Mearora;
— IPOBOJIUTH BEOMHAPHI TIeIaroraMu, a TAKXKe B TIPOIECCE UX MTPOBEICHUS 3aaBaTh BOIIPOCHI
B (hOpMe TEKCTOBBIX COOOIICHUH;
— OCYIIECTBJIATh KOHTPOJIb TIpOTpecca W3yYeHUs YYCOHBIX MaTepHalioB, KOJIWYECTBA
BBITOJIHEHHBIX CITYIIATEIISIMU 33/IaHUH, a TAK)KE POBEPSATH BHITIOJTHCHHBIC UMH 33 IaHHSL.

TpeGoBaHus K NepPCOHATBLHOMY KOMIIBIOTEPY CAyLIATEJIS:

— onepanronHas cucrema: Windows 7 u Beie, macOS 10.12 u Boime, Linux;

— onepaTtuBHas namsTh: 4 I'b (pekomennyercs 8 I'b);

— JIOCTYII B ceTh MIHTEepHeT: He MeHee 2 Mout/c;

— BeO-kaMepa U MUKPO(OH;

— HeoOxoaumoe mporpamMMmHoe obecrieueHue (Bc€ OecrmatHoe): Python 3.8+ (uepes
muctpudytuB Anaconda), Jupyter Notebook, cpena paspaborku Ha BeiOOp (VS Code,
PyCharm Community, Google Colab), CYBJI SQLite / PostgreSQL u knueHT 17151 paboThI
c 6a3oit nannbix (DBeaver, pgAdmin unu ananor), Be6-6paysep (Chrome, Firefox, Safari),
yuétHas 3anuck GitHub.

4.2. UaopmaumoHHO-MeTOANYECKOE o0ecriedeHue 00yueHmst

PexomenoBanHas urepaTypa U HHQOPMAITMOHHBIE PECYPCHI:
Yacts |. Data Science
1. McKinney, Wes — Python for Data Analysis: Data Wrangling with Pandas, NumPy, and
IPython. IlomHoe mpakTHYeckoe pPYKOBOJACTBO MO paboTe ¢ TaONWYHBIMHU JIaHHBIMH,
NumPy u Pandas, nanucannoe co3natenem O0ubnuoreku Pandas. Pexomenayercs kak
OCHOBHOI HCTOYHHK JJIA OCBOCHU aHAJIN3a JAHHBIX B Python.
2. VanderPlas, Jake — Python Data Science Handbook: Essential Tools for Working with
Data. KomrekcHOe cripaBoYHOE PYKOBOJICTBO MO KITFOUYEBBIM HHCTPYMEHTAM SKOCHCTEMBI



Python s Data Science: IPython, NumPy, Pandas, Matplotlib u ap. {octymen takxe B
BUjIe OHJaiiH-Bepcun (JUpyter-HoyToykwu).

3. Grus, Joel — Data Science from Scratch: First Principles with Python. Kuura s
HAUMHAIOMINX, OOBACHSIOMAs OCHOBHBbIE NpUHIMIBI Data Science «c Hymns» uepes
peann3aIuio KIF0YeBBIX aITOPUTMOB | 110AX010B Ha Python.

4. Gagolewski, Marek — Minimalist Data Wrangling with Python. Omnaita-goctymnHoe
nmocobue Mo MOATOTOBKE, OYMUCTKE W 00paboTke maHHbIX Ha Python (6ecrutatnas PDF-
BepCHs).

5. Nelli, Fabio — Python Data Analytics: With Pandas, NumPy, and Matplotlib.
BceecTopoHHMIT MCTOYHMK 1O aHAIWTUKE MaHHBIX HAa Python c¢ nerambHBIM paszdbopom
Pandas, NumPy u Matplotlib; nonesen s yriyoiaeHus NpakTHYECKUX HABBIKOB.

6. BacunseB HO. — «Python mis Data Science». PycckosizpiuHoe mocobue 1o aHaimzy
nanabIx ¢ Python, mogxoxsimee mis cnymareneit, nzydaromux Data Science Ha pycckoM
SI3BIKE.

7. «Python nyst Data Science» / M3garensckuii oM «Ilutep» — 0030pHOE PyKOBOJCTBO MO
ocHOBaM aHanu3a JaHHbIX ¢ Python: NumPy, Pandas, Matplotlib u npyrue 6ubnuorexu
skocuctembl Python ans 3amau ananu3za 1 BU3yalln3alluu.

Yacrs II. OcHoBbI porpammupoBanus Ha Python

1. JIytu M. — «M3yugaem Python» (Learning Python). ®ynnamenTansHOE pyKOBOACTBO IO
s36IKy Python: Tumel maHHBIX, KOJUIEKIHMH, (QYHKIUH, MOIYiH, padoTa ¢ (aimamu u
00BEKTHO-OPUEHTUPOBAHHOE IporpaMMmupoBanue. Ilonxoautr B KadecTBE OCHOBHOM
KHUTH 10 JAHHOM 4acTu MPOrpaMMBbl.

2. Matuz O. — «M3yuaem Python. IIporpammupoBanue urp, BU3yaau3anus JaHHBIX, BeO-
npunoxenus» (Python Crash Course). Ilpaktudyeckoe mnocoOue i HaYMHAIOLIMX,
MO3BOJISIOIIEE 3aKPENUTh OCHOBHI Python Ha peanbHBIX MpUMEpax U MPOEKTaXx.

3. Opunmanpuas gokymenrtaruss Python (Python Documentation, Python Tutorial).
OCHOBHON HMCTOYHUK MH(POpPMAIMU MO CUHTAKCHUCY SI3bIKa, CTAHIAPTHOM OMOIMOTEKEe U
COBpEMEHHBIM BO3MOKHOCTSAM Python.

4. PEP 8 — Style Guide for Python Code. Odwurnuanbpiii cranaapT ohopMIICHHS KOja
Python: pexkomeHmamuu mHO CTWIO NPOTPaMMHUPOBAHMS, HMEHOBaHHMIO OOBEKTOB U
CTPYKTYp€ IIPOEKTOB.

5. beitnep . — «Python Tricks. Ilpuémsl sddextuBHoro Pythony. IlpakThueckue
PEKOMEHIALMU 110 HAITMCAHUIO MTOHATHOTO, JIJAKOHUYHOTO U coBpeMeHHoro Python-kona.
6. Pamanso JI. — «Python. K Bepmmuam mactepctBay (Fluent Python). Yrmy6néunoe

PYKOBOJICTBO TIO BHYTPEHHEMY YyCTpOHCTBY Python: Momenw nmaHHBIX, HTEpaTOpHI,
reHepaTopsl, GYHKIMHU BeICHIETO Mopsiaka, nekoparopsl 1 OOII.

7. Ceeifrapt D. — «ABTOMaTu3alus PYTUHHBIX 3a7a4 ¢ noMoibio Python» (Automate the
Boring Stuff with Python). IIpakTuyeckoe pyKOBOACTBO MO aBTOMATH3aIllUU PabOTHI C
¢aitnamu, TabnMIAMHM, TEKCTOM, pETYJSIPHBIMH  BBIPQKECHUSMH U JAPYTUMH
MTOBCETHEBHBIMHU 3a]la4aMHu.

8. Real Python — oGpa3oBarenbHas miatrgopma ¢ OONBIIMM KOJIMYECTBOM MPAKTHYECKHX
pykoBoAcTB 1o Python, cramgaptaoii OumbOmmorteke, OOII, pabotre c (aiinamu,
JIeKopaTopaM, reHepaTopaM M IPyTuM TeMaM ITPOTPAMMBI.

9. JlokymenTanus cranaapTaoit oubimorexu Python (collections, itertools, functools, pathlib,
0s, re, datetime, csv, json). Pekomenmyercsi Ui W3ydYeHHS BCTPOCHHBIX MOIYJICH,



HCIOJIb3YEMBIX MpHU paboTe ¢ KOIEKUMSIMH, (aillaMu, peryispHbIMU BBIPRXKECHUSIMH,
00pabOTKOM TaHHBIX ¥ AaBTOMATH3AIUCH.

Yacts I11. SQL

1.

beromu A. — «U3ygaem SQL» (Learning SQL). Ilpaktuueckoe BBeneHue B si3bIk SQL:
co3/aHue Taliull, BEIOOPKA JaHHBIX, PUIIbTpALMs, arperaTHble GYHKIUN U COCTMHEHUS.
[ToaxonuT A HAUMHAOIIUX KaK OCHOBHOM y4eOHUK.

. Momunapo 2. — «SQL. Coopuuk periento» (SQL Cookbook). COOpHUK MpaKTHIECKUX

pemeHuii TMmoBbIX 3amad Ha SQL. Ilome3eH s 3akperyieHusT HABBIKOB M OBICTPOTO
MOMCKA PEIICHUN B pealIbHbIX 3aa4ax.

. @opra b. — «SQL 3a 10 MunyT B 1eHb». JloCTyIHOE pyKOBOJCTBO AJIsl OBICTPOTO OCBOCHUS

SQL ¢ nyns; matepuan pa3OUT Ha KOPOTKHE YPOKH, YAOOHBIC JJIsi CAMOCTOSITEIBHOTO
H3YYEHHUS.

. Cun6epmaruy A., Kopr I'., Cymapman C. — «ba3sl mansbix. IlomHblii Kypey.

@OyHnaMeHTanbHBIM  y4eOHMK 10 TeopuM ©0a3 paHHbIX: apxutTektypa CYB/],
HOpMaJIM3auus, TPaH3aKIUH, UHICKCHI.

. Heiit K. JIx. — «BBenenue B cuctemMsbl 0a3 JaHHbIX». Kitaccuueckuii akaieMHU4ecKuii Tpya

10 pGHHHHOHHOﬁ MOZCIIN AaHHBIX U TCOPUH 0as3 JaHHBbIX.

.Kienmmman M. —  «BpIcokoHarpykeHHbsle — npuinoxxeHus.  [IpoexrupoBanue,

MacmTabupoBaHue, MoepkKa». COBpEeMEHHOE PYKOBOICTBO IO IPOCKTUPOBAHUIO
CUCTEM XpaHEeHUs AaHHbIX, BKitoyas SQL u NoSQL.

.Buxpenko B. A. — «SQL mns mpodeccuonanon». PycckosizplyHOE MMpakTHYECcKoe

HOCO6I/IG, OXBaTbIBArOIICC MPOABHUHYTHIC BO3MOKHOCTH SQL " OIITUMHU3AHIO 3aIIPpOCOB.

.Ky3nenoB C. JI. — «OcHoBbl 0a3 naHHBIX». OTEYeCTBEHHbIH Y4eOHHK, MOIPOOHO

PacKpBIBAIONINN OCHOBBI PENIAIIMOHHBIX 0a3 TaHHBIX U A3bIK SQL.

. PostgreSQL Global Development Group — «Jlokymenraitust PostgreSQLy». Odurmanpaas

JOKYMEHTalusl 0JHOM u3 cambix nomyisipHbix CYBJl; pekoMeHayercs Kak CIpaBOYHHUK
JUISL IPaKTUYECKON pabOoTBHI.

10. Oracle — «SQL Language Reference». Odununansuas nokymenraiuss SQL ot Oracle,

coAcpiKaliasd MmoJHOC OIMMCAaHUE CUHTAKCHUCa U BO3MOXKHOCTEH SI3bIKA.

4.3. Kaaposoe o0ecnieyeHne peajn3anum NporpaMmmbl

KBaJ'II/Iq)I/IKaI_II/ISI PYKOBOAAIIHUX W HAYYHO-IICAATOTHYCCKUX pa6OTHI/IKOB opraHuzanuu

COOTBETCTBYECT KBaJII/I(i)I/IKaHI/IOHHI)IM XapaKTCPUCTUKAM, YCTaHOBJIICHHBIM lleﬁCTBy}OHIHM

3aK0HO1aTeIhCTBOM Poccutickoii @enepamnuu B 0071acTH 00pa30BaHuUs.

TpeboBanus k KBanuuUKaluy IpernoaaBaTesnei:

— HAJIMYME BBICIIIETO 00Opa30BaHMS W/UIU ONBITa MPO(HECCHOHATFHOM JIeATEILHOCTH B cepe

aHalM3a JaHHBIX, pa3paboTKu mporpamMmmHoro obecnedenus, ononndopmaruku, UT unu
udpoBoit TpaHchopMaInu;

— CTax pa6OTBI B O6pa3OBaTCJIBHOf/'I opraHu3alvi HC MCHEC 1 roaa 1100 Hallu4due y‘-IéHOfI

CTerneH! (KaHaAuaaTa Uik JOKTopa HayK) 0e3 mpeabsBiIeHus TpeOOBaHMI K CTaXy padoThI;

— peryJsipHOe MOBBIILIEHUE KBaIU(UKAIMK (HE pexe OJHOTO pa3a B TPU I'ojia), B TOM UHUCIIE

qepe3 mporpammbl 110 NPUMCHCHHIO JUCTAHIUMOHHBIX O6pa3OBaTeJ'II)HBIX TEXHOJIOTUH
(I1OT) u >neKTpOHHOTO 00yUYEHNS,



— BJIaJICHUE COBPEMEHHBIMM METOJAMM MpEenoJaBaHus, BKIouYas pa3paboTKy U
UCIIOJIb30BAHUE JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB.

[IpenogaBareny, y4acTBYIOLIME B pealu3alii IPOrPaMMBbl ¢ IPUMEHEHUEM AMCTAaHLMOHHBIX
TEXHOJIOTUH, TPOXOAAT TOBBIICHHE KBaTM(PUKaIUKM B 00JaCTH HMHPOPMALMOHHBIX U
00pa3oBaTeNbHbIX TEXHOJOTUHN HE pexe OJHOTo pas3a B 5 ser. [ noanepkaHus akTyalbHOCTH
npoecCHOHANBHBIX KOMIIETEHLUUH OpPraHu3yIOTCS BHYTPEHHHE CEMHHAphl, KOH(GEpPEeHLUU U
CTaXKUPOBKHU.





