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AHHOTANMA
HucuurinHa cocTouT u3 4 Moayne:
Monyns 1. OcHoBbl iporpamMmMupoBanust Ha Python

Monyie 2. O0bEeKTHO-OpUEHTHPOBAHHOE MTPOrPaMMHUpPOBaHue, rpaduueckuii nHTepdeiic 1 OCHOBBI PabOTHI €
0azamu JaHHbBIX B Python

Monyns 3. Coznanne Web-cepucos Ha Python
Monynb 4. AHanu3 nasabix B Python.

[To uroram oOyuenus: obyuaromuiicsi Oyaer crnocodeH GopManu30BaTh U aITOPUTMHU3UPOBATH TOCTABICHHYIO
3ajia4y, Hamnmcarb MPOTPAMMHBIAKOJ C HCIOJIb30BAaHHEM S3BIKOB HPOTrPaMMHPOBaHMSA, O(QOPMUTH KO B
COOTBETCTBUH C yCTAHOBJICHHBIMHU TPEOOBAHUAMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
- (opMHpOBaHUE/COBEPILICHCTBOBAHUE KOMIIETEHIIMH B 00JIaCTH pelIeHus NpodecCHoHaIbHbIX 3a1a4
[0 IPOTrPaMMHPOBAHMIO C MCIIOIb30BaHMEM si3bka Python, mpuMeHeHus mabio0HOB MPOEKTHPOBAHUS
Ha Python, paGotst c¢ Python Oubnmorexkamu, nNpuUMEHEHUS OOBEKTHO-OPUEHTUPOBAHHOTO U
(YHKIIMOHAJIBHOTO IPOrPaMMUPOBAHUS.

3agaum AUCHUILUIMHBI
- HAy4YUTHCS UCIOJIb30BaTh 0a30BbIe THITBI M KOHCTPYKIMH sI3bIKa porpaMmuposanust Python;
- chopmupoBaTh yMeHHE paboTaTh CO CTaHAAPTHBIMH CTPYKTypamu JIaHHbIX B Python, mucarp
¢ynknuu Ha Python, mpuMeHsTh (QyHKIIMOHATBbHBIE OCOOCHHOCTH s3biKa, paborarh ¢ (aiinamu c
noMoMnIbko si3bika Python;
- HAyYUThCS NPUMEHATh MEXaHM3MbI HACIICOBAaHUS, CO3[JaBaTh KIAcChl M pPadOTaTh C HUMH,
00pabarbIBaTh UCKIIIOYCHUS;
- chopMHpOBAaTH YMEHHE HCKaTh W HWCHPAaBISITh OMMOKKA B mporpamme Ha Python, TectmpoBath
nporpammbl Ha Python;
- Hay4uThCS MTUCATh MHOTOMIOTOYHBIN Kox Ha Python, mucare acuHxpoHHBIN Ko Ha Python, paGorats ¢
CETBIO, CO3/1aTh CBOE CEPBEPHOE CETEBOE MPUIIOKCHNE;
- copmMupoBaTh yYMEHHE TIOJIB30BATbCA CTPYKTYpHBIM HPOrpPaMMHMPOBaHHMEM, HCIOIb30BaTh
O6ubnuorexy unittest;
- Hay4YHTBhCS CO31aBaTh KOPPEKTHYIO HEPapXHI0 KJIAaccoB, HHTeprperupoBath UML-amarpammel,
BBINOJIHATH Pe(aKTOPUHT CYIIECTBYIOLIETO KO/a;
- chopmupoBaTh yYMEHHE co31aBaTh JlekopaTop Kiacca, co3faBaTh ajanTep uisd HHTepdeiica,
HECOBMECTUMOTO C CHCTEMOM, peain30BbIBaTh nartepH Habmromarens;

- Hay4uTbCsS CO3[aBaTh LENOYKY OO0S3aHHOCTEH. CO37aBarh aOCTpakTHYK (adpuKy, co3naBaTh
obpaborunk YAML daiina;

- copmupoBark ymeHue paborarh ¢ OMOIHOTEKOM requests;

- HAay4yuTbCs paldoTaTh C PEryIspHBIMH BbIpaKeHHUSAMH u3 Python, BBINOMHATH CIOXKHBIA TOHCK U
3aMeHy MPH NOMOIIHN PETYISIPHBIX BBIPAKCHUIA;

- chopMHpOBaTH YMEHHE H3BJIEKaThb M HM3MEHATh NaHHbIE Ipu momomu Mmoxyins Beautiful Soup,
ncnonb3oBath API 11 momydeHus JaHHBIX CO CTOPOHHUX CAlTOB;

- Hay4YUThCS CO3/1aBaTh M M3MEHATH 0a3bl JaHHBIX M Tabmuiel B MySQL, momydars nanHsle u3 6a3 u
tabmui B MySQL;

- chopmMupoBaTh yMEHHE co3laBarTh HpuiokeHHe Ha Django, pabdorars ¢ Django-mabnoHu3aropom,
paborars ¢ 6a30ii JaHHBIX Tpu oMok Django ORM;

- HAay4YHMTBhCS OTIPABIATH JAaHHBIE M3 Opay3epa, BaJIMAMPOBATH JaHHBIE Ha KIMEHTCKOW CTOPOHE,
BAJIMANPOBATh JaHHBIC HA CEPBEPHOM CTOPOHE, MPOBOAUTH AyTCHTH()UKAIMIO M aBTOPHU3ALUIO IPU
oMot Django;

- chopMupoBaTh yMEHHE coO3/aBarh dar-00ta Ha 0aze Telegram, paGorath ¢ cuctemoin Git,
packiaapIBaTh MPOEKT Ha 00OmadHbIid XocTHHT Heroku;

- HAy4YUThCS TMPUMEHSATh MHCTPYMEHTHI Onbianoreku NumPy, MpUMEHATh HHCTPYMEHTHI OHOIHOTEKH
SciPy, npuMeHsTs HHCTPYMEHTHI Oubnuorexu Pandas 11t paboThl ¢ JaHHBIMU;

- c(hopMHpOBaTh YMEHUE BHU3yaJH3HPOBATh JAaHHBIC NPU IIOMOIIM MHCTPYMeHTOB Python, mpumeHuUTH
Ha [IPaKTUKe HHCTpYMEHTHI Python 1u1s pabGoThl co cTaTHCTHYECKNM aHAIN30M;



- HayuyuTbCid IIPUMEHATh HAa IPAKTUKE JIMHEHHYIO pErpeccuro, IPUMEHATh Ha IIPAKTHKE
KpOCC-BaIMJAIMIO, OLICHUBATh KaueCcTBa MOJIeIel, 00ydaTh Ha IMPAKTUKE aHCaMOJIeBble MOJICIH;

- C(l)OpMI/IpOBaTL YMCHHUC MMPUMCHATH HAa MPAKTUKE MCTOAbI KJIIACTCpU3allUU, IIPUMCHATHL HA MMPAKTUKE
METObI NIOHMXXCHHUSA Pa3MEPHOCTU. CO31aBaTh PCKOMCHIATCIIbHYIO C€Th,

- HAy4MThCSl YMEHHE PEaIM30BbIBaTh [IEPLENTPOH, PEAIU30BbIBATh CBOIO HEHPOHHYIO CETh.

2. llepevyens popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CrnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTuIO IS JOCTHKESHUS IMOCTAaBICHHOMN
HeH

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHU U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacrpenemsTh HOPYYEHHS YICHaM KOMaH/Ibl,
OpraHU30BBIBATh 00CYKACHUE PA3HBIX HJIEH U MHEHUN

[TK-1 Crocoben pa3pabarbiBaTh 1
peaTn30BBIBATh MHHOBAIIOHHKIC
TEXHOJOTHYECKHUE MPOEKTHI, HAIIEJICHHBIE Ha
CO37]aHUE U OCBOCHHE HOBOU HAYKOEMKOU
MPOAYKIIHH

[MK-1.1 3Haer ocHOBHbIE ()a3pl IKU3HEHHOTO IUKJA
pa3paboTKU M CO3[aHWs, a TaKkke CTaJAWd Ipolecca
MPOEKTUPOBAHUS CJIOKHOTO MHHOBAIIMOHHOTO HayKOEMKOTO
MPOIYKTa

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUs JUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.




— TPUHLUIBI OPTaHU3aAIMU KOJa;
— TOHATHUS KoJeKuui u ¢pynkuuii B Python;

— Ha3HaueHME (QYyHKIMH B A3bIKaX MPOrpaMMHUPOBAHUS;

— CeTeBblE TEPMHHBI (COKETHI, KJIMEHT, CEPBEP);

—  TEepBUYHBIX KIIIOYEH, THIOB JAHHBIX aTpuOyTOB yMEET CTPOMTH JEPEBO pEIleHHH s BhIOOpA
CYB/;

— npuHIUNs! npoekrupoanus SOLID;

— CMBICH NpUHLIMTIOB MpoekTupoBanus SOLID;

— TIPaBWIBHYIO CTPYKTYpPY AOKYMEHTA;

— HOMHHAJIbHBIE, TOPSIIKOBBIC, MHTEPBAJIBHBIC MIKAJIBI H KAy OTHOIICHUH;
— OTIMYMS PA3HBIX TUIIOB IIKAJ;

— KaTeropuajbHble U KOJMYECTBECHHBIC IEPEMEHHBIE;

— MepBl paclpeiesieHns IePEMEHHBIX;

— YTO TaKO€ 4acToTa pacipeiescHHs;

— YTO Tako€ HOPMAJIbHOE paclpeesieHHe U Kak ero HHTEPIPEeTHPOBATh;

— CBOICTBa HOPMAJIBHOTO PacIpeleICHuUs;

— TIPaBHJIO TPEX CHUIM;

— JHMCKpPETHOE, HEIIPEPBIBHOE U PABHOMEPHOE pacIpeeicHIE;

— 0a30BbIe TUIIBI U KOHCTPYKIMU Python;

— pOJb KOJUIEKIMK 1 (YHKIUH B IporpaMMHUpoBaHnu Ha Python;

— TPUHLUN PabOThl KINEHT-CEPBEPHOI apXUTEKTYPBI;

— TOpUHOUNBI TpoekTupoBanus b/l, mpumensemMbie B paboTe MporpaMm U MPHUIIOKESHUH;
— wmertonsl moayinsa BS;

— HWHCTPYMEHTHI 17151 00pabOTKH U aHaJIn3a JaHHBIX;

— Mepsl pa3dpoca;

— YTO TaKo€ aCUMMETPHSI U IKCILIECC;

— Kak IMOCYUTATh TOUYEUHYIO OLEHKY M HHTEPIIPETHPOBATH €¢;

— Kak pacCuMTaTh JOBEPUTEIbHBIN MHTEPBAJ U HHTEPIPETHPOBATE €T0;

— IIEHTPAIbHYIO IPEAEIbHYIO TEOPEMY;

— TOHATHS Ki1accoB U 00beKTOB B Python, moHnMaeT ux B3auMOCBsI3b;

— ocHoBHBIe arTepHbl OOII;

— B KaKHX CUTyalUsX MPUMEHSATh oCHOBHbIE narTepHbl OOI];

— 4YTO TaKO€ IUIEUCXOIEPHI;

— MpaBHJIa UCMOJIB30BAHUS TICHCXONIEPOB;

— TIOHSATHE HACIJIeI0OBAHUS,

— MeXaHHU3MBbI HacJeI0OBaHUs U €T0 POJib B IporpaMMupoBanuu Ha Python;
— Oubmmorteku Python anst 00paboTKH TaHHBIX;

— TEePMUHBI HOpPMAJIU3aIIHH;

— ocHOBHble HOpManbHbIe (Gopmbl: |HD, 2HD, 3HD, HOBK npoune Hopmanbhbie dopmbl: 4NF,
SNF, DKNF, 6NF;

— OCHOBHBIE IIPOTOKOJIBI TPAHCTIOPTHOTO YPOBHS;

— Kak coOupaTh TaHHbIC U3 UHTEPHETA;

— KakHe CyIIeCTBYIOT CIIOCOOBI I U3BJIeUEHH HHPOPMALINU U3 UHTEPHETA;
— uto Takoe URL, view, 111a0JIOHEL;

— OTIMYMS Pa3HbIX PACIIMPEHUH TaHHBIX;

— BBIOOPKY M T€HEPaJIbHYIO COBOKYITHOCTH;

— TJI€ HaXOIMUTCS Karajaor ONOIHOTEK;

— TIOHSTHUS TECTHPOBAHHS U OTIAJIKH;

— CIOCOOBI CHHXPOHU3ALUH TOTOKOB;

— 0c00eHHOCTH paboTHI ¢ mo0aTsHBIM IuTE030M GIL;

— Kak (pyHKIHOHUPYET B3aUMOICHCTBHE B UHTEPHETE;

— uro Takoe WEB-API;

— Kak ycrpoeHa reepauus orsera Ha HTTP-3ampoc;

— CYUIECTBYIOIINE UCTOYHUKH JaHHBIX;

— HECKOJIBKO BCTPOCHHBIX (YHKIHI s3b1ka Python;

— TIOHATHE 0COOBIX METOJOB KJIACCOB;

— pOoJIb 0COOBIX KIIACCOB B IPOTpaMMHUpOBaHuM Ha Python;

— TOpUHOUN paboThl ACHHXPOHHOTO B3aUMOJCHCTBUS;

— Kak JIOJDKHO BBIDIAAETH NPECTAaBICHUE JaHHBIX B TAOMUYHOH (opme;

— cBoiicTBa TabmuIbl cTrie QSS U ymeeT ux NpuMeHsTh;

— 9YTO Takoe OJIOKH;

— 0CO00EHHOCTH 00BEKTHO-OPUEHTHPOBAaHHON Mojienu B Python;

— MeXaHu3M (OpMHUPOBAHUS HCKIIOUCHUH;



YMETb:



HCIOJIb30BaTh 0A30BBIC THITHI U KOHCTPYKIMK Python asis HamucaHus MPOCTHIX MPOTPAMM;
COITOCTAaBUTH U BHIOPaTh HEOOXOAUMYIO CTPYKTYPY JaHHBIX JIJIsl KOHKPETHOW MPaKTUIEeCKON 3a/1a4uu;
COCTaBUTh UEPAPXHIO KJIACCOB U OMUCATh WX METOJBI JIsi KOHKPETHON MPaKTHUECKOU 3a71a4H;
BBIJICIISITH B 33]]a4e HA €CTECTBEHHOM SI3bIKE HEOOXOAUMOCTh TPUMEHEHHSI MHOTOITIOTOYHOCTH;
THUIIBI CTPYKTYP JAHHBIX, ONIEPaIluil HaJ| TaHHBIMU;
COCTaBJIATh ONHMCAaHUE TPEOOBaHMIA K OyAylIeMy MPOrpaMMHOMY 00eCIICUeHHIO;
TI0JIb30BaThCSl OMONIMOTEKON requests;
3arpy’karh JaHHBIC C PACHIMPEHHUSMH CSV., Taw., XIs., xIsx., mat., xml., json;
OTIPEICIIUTh KaKUe MEePEMECHHBIC TPUHAICHKAT K KAKOMY THITY [ITKAJIbI;
OTJIMYHUTH MOJTY, CpElIHEE, ME/IUAHY;
HaAWTH / BBIYUCIUTH MOJTY, CPEIHEES, MEIHAHY;
CTpOUTD (DYHKIIUM ¥ HHTEPIIPETUPOBATH MOJTYUYCHHBIH IrpaduK;

peliaTh 3aJa4d Mo MOCTPOCHUIO Pa3HBIX BUIOB JMarpamMm (TOYCUHAs JUarpamma, CTOJIOMKOBAs

JaMarpaMMa, JAMarpaMMa COOTHOLICHHS), pas3iindyaTh HOPMAJIbHOE pacIpeiesieHue, ONpeieNniTs Hu
YOQJIATH BBIOPOCHI;

BBIACIATH B 3a/Ja4€ Ha CCTCCTBCHHOM S3BIKC H606XO,I[I/IMOCTB MIPUMCHCHUA 06a30BBIX KOHCprKI_II/Iﬁ

SA3bIKA,

OTPENICINTh M CIPOCKTUPOBATh HEOOXOMUMBIE KIIACCHI M METOIbl KJIACCOB I KOHKPETHOU

MPEIMETHOM 00JIacTH;

CO3/1aTh MIPOTPaMMY, HCIIOJIB3YIOIIYI0 HECKOJIBKO MOTOKOB, JJIsi KOHKPETHOM MPAaKTHYECKOH 3a1auu;
3amycKaTh aHUMAIlny;
paboTars ¢ KpUBOI TUIABHOCTH;
JieTIaTh aHUMAIUIO [T HECKOJIBKHX OOBEKTOB;
C TIOMOIIBIO OUOIMOTEKH requests U3BJIeKaTh HHPOPMAIUIO U3 HHTEPHETA;
BBIYHCIIUTH TUCTIEPCUIO0, CTAHIAPTHOE OTKIOHCHHE;
UHTEPIPETUPOBATH PE3YJBTATHI BHIYMCIICHHH;
MHTEPIIPETUPOBATH TPAPUKH;
BBIYHCIISITH TIPOLICHTHIIM M KBapTUIIN;
pemars 3a/a4l Ha KOMOMHATOPHKY, CIOKCHHE M MPOHM3BEICHUE BEPOSTHOCTEH, C 3aBHCUMBIMH

COOBITUSIMH, CIIy4alHBIMU COOBITHSIMH, OOBSCHATH (hopmyny baiieca, ¢popmyny beprymiu, pemarsb
3aJ1a4y Ha YCIOBHYIO BEPOSTHOCT, 3a/Ia4l HA MaTEMaTHYEeCKOE OXKHIaHUE, TUCIICPCUIO B CTaHIapTHOE
OTKJIOHEHHUE CITy4allHOM BETMYMHBI, BOCIIPOM3BOJUTH CTATHCTHYECKOE ONPECICHHE BEPOSTHOCTH;

BBINIOJIHATE IPOEKTHYIO ACSTEIBHOCTH;
MOCTPOUTH TPAPUK JIJIS IEMOHCTPAITUY;
Hanucath npocToit ko Ha Python;
Hanucath coOCTBEHHYIO (DYHKIIMIO Ha si3bike Python;
HCIOJIb30BaTh MarMueCKUe METObI B HATMCAHUH COOCTBEHHBIX IporpamMm Ha Python;
nUcarh MHOTOIIOTOYHBIX Ko Ha Python;
tabmuy B b/, co3maBare BJl uepe3 koHconb, ymansate Tabmuiyy w3 b/l, Berpyxare Bl B SQL

(bopMaTe otobOpakars Bce Tabmuiiet B BJI, orobpaxars ctpykrypy BJl;

pucosarhb cpeacrsamu QPainter;

pucoBatb cpenctsamu QCanvas;

COCTAaBJISITh CIIUCOK KHHT B KaTtasiore mpu nomouu URL;

OIIPELEIATh U 3aMEHSATH IIPONYIICHHbIC 3HaueHus, 3HaueHns tuna NULL;
CO3/1aBaTh BEKTOP;

BBITOJIHATE OLIEPALIUY CJIOKEHUS U BBIYUTAHUS BEKTOPOB;

BBIIIOJIHATE ONIEpaliiil YMHOKEHUS U JIEJIEHNS BEKTOPOB;

BBITOJIHATH OIIEPALIUI0 BEKTOPHOE TOUCUHOE IIPOU3BE/ICHUE;

BBIYHCIIATE HOPMY BEKTOPOB;

BBIUUCIISTH PACCTOSHUE MEXy BEKTOpaMU;

BBIYNCIIATE CKAJISIPHOE IPOU3BENICHUE U YTOJI MEXAY BEKTOPaMU;

CO311aTh IPOrpaMMy IO ONMCAHUIO 3aJlaud HA €CTECTBEHHOM S3bIKE C MCIIOJIb30BAHUEM KOJUIEKIIMH

si3pika Python;

UCTIONIb30BaTh KOHCTPYKLUH ISl TeHEpaluK uckiItodeHuii Ha Python;
N00aBIIATH 3aIKCH;
UCTIONIb30BaTh MATTEPHBI, CTAHJAPTU3UPOBATH KO,
MOJIb30BATHCS] MOZLYJIEM I OATPY3KH JaHHBIX U3 MHTEPHETA JJIsl pEIIeHUs] COOCTBEHHBIX 3a/1a4;
BBISIBIISITH IaHHBIE, KOTOPBIM MOYKHO JI0BEPSITH;
BBITPYKaTh JaHHbIC;
OTIPEIENATh NPaBUIBHYIO (JIOCTATOYHYIO) BEIOOPKY;
HHTEPIPETUPOBATh PE3YyNbTaThl BBIOOPKM W COOTHOCUTb HMX C pE3ylbTaraMd T'eHEpalbHOU

COBOKYITHOCTH;

yCTaHOBUTH uHTepIperaTop Python cebe Ha koMmbIOTED;



BIIAJICTh!
- CTPYKTYPHBIM NPOrpaMMHUpPOBaHUEM, OMOIHOTEKOH unittest;
- OubnHMoTeKoii requests;
- Django-ma6nonnsaropom;
- cucremoii Git;
- uHCTpyMeHTamu Oubmuoreku NumPy, uHCcTpymeHTamm Oubnuoreku SciPy, MHCTpymMeHTamu
oubnuorexu Pandas 1uist paboThI ¢ JaHHBIMU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 OcHoBbI TporpammupoBanus Ha Python 15 30 63
OOBEKTHO-OPUEHTUPOBAHHOE
pOrpaMMHpOBaHHE, rpaduyecKuii
2 . 5 10 21
uHTepdeiic 1 OCHOBBI paboThl ¢ OazaMu
naHHbix B Python
3 Coznanmne Web-cepsucos Ha Python 5 10 21
4 Amnanu3 nanasix B Python 5 10 21
Hroro yacos 30 60 126
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 216 yac., 6 3ad.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 1 (Ocennutit)
1. OcHoBbI mporpammupoBanus Ha Python

1.1. BBenenue B nporpammupoBanue Ha Python
1.1.1. Beenenue B nporpammupoBanue Ha Python
Jlexnnsa

Beenenue B nporpammupoBanue Ha Python

O s3pixe Python

Ycranoska unrteprperaropa Python na Windows
Ycranoska unteprperaropa Python Ha Linux
Pa6ora B IDE PyCharm. [lepBas nporpamma
Beenenwue B Python

BBox 1 BBIBOI JaHHBIX

[Ipumeps! npocTeNINUX IporpaMm

Wroru 3anarug

[Ipaktuyeckas pabora

Brimonnenue 3aianuii no TeMe JICKLUH.
CamocrostenbHast pabota

JlononHuTEIbHBIE MAaTEPHAIIBI

TecT Ha caMONPOBEPKY MO YPOKY



3agaHus Ha MPOrpaMMUPOBAHNE

1.1.2. Tunbl nanHbIX. KOHCTPYKINH SI3bIKa
Jlexnus

YucioBble TUIBI U ONEpaliiy HaJl HUMH
CTpOKOBBIIl THIT JAHHBIX

Jlornueckuy TUN JaHHBIX

YcnoBHBIN ortepaTop

Huxa while

Huxoa for

Oneparops! continue u break

[pakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

1.2. CTpyKTypBbl JaHHBIX ¥ QyHKIHH

1.2.1. Konmnekuun

Jlexnus

BceTrpoeHHbie CTPYyKTYphl JaHHBIX
MmuoxecTBa.Oneparyy ¢ MHOKECTBAMU
Crpoxu. Mnnekcanus cTpok

Crucku

Mertonst split() u join(). CimcouHble BBIPaKEHHS
Koprexu

CrnoBapu

[Tpumeps! paboTHI ¢ MHOXKECTBAMHU
ITpumeps! paboThI CO CTPOKaMH

[TpumMepsl paboThI CO CIICKAMH

[Mpumeps padboTsl ¢ MeTogamu split() u join()
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAaIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

1.2.2. ®ynknuu. Pabora ¢ daitnamu

Jlexnus

Nmennsie pynkun, nacTpykims def
BosBpar 3nauenuii u3 QyHkimn
MHoeCcTBeHHOE NPUCBaNBaHNUE, 3aIIaKOBKA M PACIIaKOBKa apryMEHTOB
ApryMeHTHI IO YMOJIYaHUIO U UMEHOBAaHHbIE apPIyMEHTBI
Wuctpyxknust pass(). CortacoBaHHOCTh apryMEHTOB
OyHkIus Kak 00beKT. DYHKINY BBICITUX MOPSIKOB
JIsasmOna-dbyHkms

[MpuHIIMTIBL paboTHI ¢ Qaiinamu Ha Python
Pasbop 3ama4 Ha paboty ¢ daiinamu
[IpaBuna 3anucu xona PEP 8

[IpakTuyeckas pabora

BelnonnHeHue 3a1aHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY



3agaHus Ha MPOrpaMMUPOBAHNE

Tect Ha oLleHKY

1.3. OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHHE
1.3.1. Knaccosl 1 00BEKTbI

Jlexnus

BBeznenne B 00beKTHO-OPHEHTUPOBAHHOE IIPOIPAMMHUPOBAHHUE
Kraccsl 11 9K3eMIIIsIphI KI1acCoB

Metonst

[Mpumep pedakropunra nporpammsl Ha OOIT
Nuxancynsauus

[Momumopduzm

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.3.2. Hacnenosanue

Jlexnus

Hacnenosanue xnaccos

Ocobennoct 00beKTHOM MoJienu B Python
DJIeMEeHTBI CTaTUYECKOM THIU3aIMU. AOCTPaKTHBIE KIACChl M POTOKOJIBI
MHOXeCTBEHHOE HaclleI0BaHUE

[TpoGiiembl, CBS3aHHBIE C HACJIEIOBAHUEM
Komnosunus kinaccos

[TpakTHueckue peKoMeHIauu
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

1.4. Yrny6nennsriii Python

1.4.1. CnenmanbHble METO/IBI KJIacCOB. MeXaHM3M paboThI KJIACCOB
Jlexnus

CnenunanbHble METO/IBI KJIACCOB
XemunpoBaHue

CneunanbHble aTpuOyThI

[Teperpy3ka onepartopoB

Konnexiuu u ureparopst

KonrtexctHbie MeHeKePbI

Callable-00beKTHI U AEKOPATOPHI
[Moctpownrens knaccoB AanHbIX dataclass
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

1.4.2. PaGora ¢ ommbkamMu

Jlexnus

O06paboTka omMOOK B IPOTPAMMHPOBAHUHT
JIBe OCHOBHEBIE CTpaTErnu 00PaOOTKH OIMIHOOK



CunTakcuc 00paboTKH OMHO0K

O0paboTKa NCKITFOUCHHH U TIPOU3BOJAUTEIBHOCTD
I'enepanus neknro4eHU

HNucrpykuus assert

Knaccs! uckitouenuit

Co3naHue 1mob30BaTeNbCKUX NCKITIOUEHHH
ITpakTHka paboThI ¢ UCKIIIOUCHUSAMHU
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEIbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.4.3. YcranoBka BHemHUX Oubnuorek. Pabora ¢ Git
Jlexnus

WucTpykmnust import

Moynu cTaHaapTHON OMOIHOTEKH

Cosnmanune cpoero Mmomyist Ha Python

Co3naHue BUPTYaJIbHOTO OKPY)KEHHS

YcranoBka BHenTHHX Oubnuotex Python
[TapannenbHas ycTaHOBKA BEPCHUI HHTEPIIPETATOPA
Git. Pabora ¢ pacnpenenéHHbIMHA CHCTEMaMH YIIPaBICHUS BEPCUIMHU
[IpakTuyeckas pabora

BelnonnHeHue 3a1aHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

1.5. PaGora ¢ ceTbio

1.5.1. PaGora ¢ cetbto. COKeTbI

Jlexnus

CeteBble TPOTOKOJIBI

CoxkeTsl, MporpaMma KIMEeHT-CEpBEp

TaiimMayThl 1 00pabOTKa CETEBBIX OMNOOK
OnHoBpeMeHHast 00pab0TKa HECKOIBKUX COCAMHEHUH
IIpocroit HTTP-cepBep

OcHoBHbIe OuOIMMOTEKH A5t padoTel ¢ HTTP
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.6. TectupoBanue kofa

1.6.1. KoHTpomnp KauecTBa MpOrpaMMHOTO Koia
Jlexnus

Oobecrieuenue kauectsa U rectupoBanne [10
WHCTpyMEHTBI CTaTHYECKOTO aHaJIN3a KoJa
HHCTpYMEHTBI TECTHPOBAHHS

HUcnonp3oBanue GUKCTYp 1 MOK-OOBEKTOB B pytest
[TokpeiTue kona Tecramu. Ilnarun pytest-cov
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota



JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.7. boHycHBIE MaTepHabl U CAMOCTOSTEILHOTO H3yYCHHUS
1.7.1. Ilporuecchl U MOTOKU

[Toaxoas! K MapauieIbHOMY HCIIOTHEHHUIO KO

Co3pnaHue NoToKoB

Coznanue nmporeccos

CuHXpOHHU3ALNA TIOTOKOB

Ouepenn 1 noaaepKaHue MyJia MOTOKOB

bnokuposka GIL B Python

Hcnonp3oBaHye yHUBEpcaJIbHOTO HHTEpdetica concurrent.futures
Hroru 3ausarus

TecT Ha caMONIPOBEPKY IO YPOKY

Tect Ha oLleHKY

1.7.2. AcuHXpOHHOE POrPaMMHUPOBAHKE

ACHHXpOHHOE ITPOTPaMMHUPOBAaHHNE KaK aJIbTEPHATHBA ITOTOKAM
BBenenue B reHeparopsl

I'enepaTops! KaK cOMpPOrpaMMBI

CunTakcuc async, await 1 awaitable-00beKThI

Monynb asyncio. OCHOBHbBIE (PyHKITHH

Monynb asyncio. pabota ¢ ceTbto

Monynb asyncio. paboTa ¢ TOTOKaMH | MPOIECCaMu
ACHWHXpPOHHAS 3arpy3Ka JJaHHBIX C TIOMOIIbI0 ONOIMoTeKH httpx
Hroru 3ansatus

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

Cemecrtp: 2 (Becennuit)

2. OOBEKTHO-OpPUEHTHPOBAHHOE TIPOTrpaMMHUpOBaHue, rpadguyeckuii nHTEpEiic 1 OCHOBBI PabOTHI C
0asamu gansbIx B Python

2.1. Pabora c 6a3amu JaHHBIX

2.1.1. BBenenue B 6a3bl TaHHBIX. 3HAKOMCTBO ¢ SQL
Jlekus

BBenenue B 6a3bl TaHHBIX

Pensumonnsie 6a3b1 qanabixio CYB]]

SQL. Co3nanne 0a3bl JaHHBIX

OcHOBHBIE OTIepaIuy ¢ Ta0IHIaMu

IIpaktuyeckas pabora

Brimonnenue 3aaHmii Mo TemMe JIeKInu
CamocrostensHas pabora

JloTioTHATETFHBIC MaTEPHATTBI

JlanHbIe 114 TpakTHYEeCKOl padoTHl supermarket sales
Tect Ha caMOPOBEPKY IO YPOKY

2.1.2. IIpoextupoBanue 6a3bl JAHHBIX

Jlekus

Croxnble 3arpocsl SELECT, o0benunenne Tabnui, moa3amnpockl, TpynmupoBKa
Oynkumu SQL

Hopmanuzauust u rectupoBanue bJ[

[Ipuniuns! npoekrupoBanust b/]

Monyns sqlite3 si3pika Python

[IpakTuueckas pabora

3ananue Ha padoty ¢ b]]



CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

2.2. Marrepust OOII Ha Python i pa3paboTKy MPUIIOKEHHS
Jlexnus

KauectBo kona

SOLID-npuHIHIIBI

[Toposkaaromiye maTTepHbl MPOSKTHPOBAHUS

CTpyKTypHBIE TATTEPHBI

[ToBeneHuecKue NaTTEPHBI

[MpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIHA

CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

2.3. O6mee npenacrasienue o WEB

OCHOBBI OpraHHU3aIii KOMITBIOTEPHBIX ceTei u Mojaens TCP/IP
[MomynsipHBIE MTPOTOKOIBI, HcTIONL3yeMbie B WEB-pa3pabotke
bubnuoreka requests

[IpakTuka no requests

Tect Ha oLleHKY

2.4. CO0p AaHHBIX CO CTOPOHHUX CalTOB

Beenenne B 00paboTKy JTaHHBIX

[Torck ¢ NOMOULIBIO PEryISIPHBIX BBIPAXKEHUM

CuMBOJIBHBIE KJIACCHI U KBAHTU(HUKATOPHI

CnoXHBIH [TOMCK U 3aMeHa

Tect Ha oLleHKY

3ananue Ha mporpaMMupoBaHue mo teme "COop TaHHBIX CO CTOPOHHUX CaiTOB"
2.5. Beautiful Soup u pa6ora ¢ API

00630p MeTomoB Moaynst Beautiful Soup

CnoxHblii mouck 1 u3menenue ¢ Beautiful Soup
Bsaumonetictsue ¢ API

[Mpakruyeckuii nmpumep padbotel ¢ API

Koncnexr

3anmanue Ha mporpaMMupoBanue o Teme "Beautiful Soup u pabora c API"

3. Co3nanue Web-cepBucos Ha Python

3. Pazpaborka WEB-nipunoxeHust

3.1. Python u WEB-¢peiiMmBopku

00630p cymecTByronmx web-gpetimopkos Python
ApxuTektypa web-npuiokeHus

PoytuHr 1 ycTpoicTBO View

YcraHOBKa | 3aITyCK MpocTeiiiiero npuioxkenus Ha Django
[a6nonuzanus Django

3ajaHue mpoexTa

3.2. B3aumoneiicTpre ¢ 6a3aMu TaHHBIX ¢ TToMOIIBI0 Django
Hcnonp3oBanue pazauyuHbIX 0a3 JaHHBIX JUIS pa3paboTku web-TpriokeHui
Pa6ora ¢ Django ORM

Peanmzanusa Django ORM B npoekre



3ajaHue mpoeKTa

3.3. OcHoBrl Frontend-pa3zpabotku

OcuoBst HTML-BEpcTKH

INonxnrouaem CSS

JavaScript u ero npumeHeHue

Jn3aitH-cucTeMbl

Hacrpolika npoekra ¢ HCIIOJIb30BaHUEM IU3AHH-CUCTEMBbI
3ajaHue mpoeKTa

3.4. IponBunyTHIe BO3MOXHOCTH Django
ABromMarnyeckoe TectupoBanue u Django

Django u Telegram-60Tb1

Konreiinepuzanus

Acunxponssle 3amnpocsl (Celery)

3ajaHue mpoeKTa

4. PazpaboTka cepBepHBIX MPHUIIOKEHUH ¢ moMoInbio FastAPI
4.1. Beenenue B FastAPI u REST-cepBuchl

Bgenenue B FastAPI. Koanenuust REST. YeranoBka okpysxeHus
[Tepoe CRUD-mpunoxenue Ha FastAPI
HoxymenTtupoBanue API

TecT Ha caMONIPOBEPKY IO YPOKY

3ajaHue Ha IPOTpaMMHUPOBaHUE

3ajaHue mpoeKTa

4.2. Pabora ¢ nanubivu B FastAPI

[MToaxmouenue 6a3pl faHHBIX K FastAPI

ACUHXpPOHHBIE OTIepaIlui

Murparyu 6a3bl JaHHBIX

TecT Ha caMONIPOBEPKY IO YPOKY

3ajaHue Ha IPOTpaMMHUPOBaHUE

3ajaHue mpoeKTa

4.3. be3omnacHOCTh U TeCTUpOBaHME MpHiokeHui Ha FastAPI
O6ecneuenne 6e3onacHoct B FastAPI

Xs1upoBaHue naposien

3ammra TOKEHOB JOCTYIA OT MOJAEIKH

TectupoBanue npunoxenuii Ha FastAPI

TecT Ha caMONIPOBEPKY IO YPOKY

3ajaHue Ha IPOTpaMMHUPOBaHUE

3ajaHue mpoexTa

4.4. Konreitnepusanus FastAPl-npunoxenus
Konreitnepuzanus FastAPI-npunoxenus u CYB/] ¢ momonipio Docker Compose
TecT Ha caMONIPOBEPKY IO YPOKY

3ajaHue Ha IPOTpaMMHUPOBaHUE

3ajaHue mpoeKTa

4. Ananu3s nansbix B Python

4.1. BBeaeHue B aHaIN3 JaHHBIX
Bunap!l nanHbIx

[Mpeno6paboTka maHHBIX
HNHcTpyMeHTBI paboThI ¢ TaHHBIMH
MaccuBbl

Bexropsl

bubnuoreka Pandas

df Tutanux

Onucanne nepemenHbix df Tutanuk



TecT Ha camonpoBepKy 1o Teme " BBefeHre B aHamu3 JaHHBIX"

3ajaHus Ha IPOrpaMMUPOBAHKE HAa CAMOTIPOBEPKY 10 TeMe " BBeneHue B aHanu3 JaHHBIX"
TecT Ha oreHky 1o Teme " BBezieHne B aHamu3 JaHHBIX"

3amaHue Ha OLIEHKY 1o TeMe " BBenenve B aHanu3 naHHbIX"

4.2. UccnenoBanue naHubIX ¢ Python

4.2.1. OnucarenbHble cTaTUCTUKU. CTaTUCTHKA BBIBOZA

OnucaresbHble CTATUCTUKU

Bri0opka u reHepasibHas COBOKYITHOCTb

Pacnpenenenus

Onesku

TectupoBanue runores

TecT Ha camomnpoBepKy 1o Teme "OnucarenpHble cTaTUCTHKU.CTaTUCTHKA BhIBOAA"

3amaHus  HAa ~ CaMOIIPOBEpKYy Ha  TporpaMMupoBaHne 1o  Teme  "OmnucarenbHble
craructuku.CTaTucTruka BeiBosa"

4.2.2. MeToasl BU3yaln3anuu

Mertonsl BU3yanu3aniuu

Bbubnuorexa Matplotlib

bubnuoreka Seaborn

JloTioTHUTEIFHBIC MaTEPUATTBI

Tect Ha camonpoBepKy 1o Teme "MeTobl BU3yalu3anun
3anaHus Ha IPOrpaMMUPOBAaHUE HA CAaMOIIPOBEPKY 1O TeMe "MeTonbl BU3yalin3aluu
TecT Ha oreHky 1o Teme "MeTobl Bu3yanu3anuu'
3ajaHus Ha OIEHKY 10 TeMe "MeTosbl Bu3yanu3anuu'
4.3. IIpoekt “Ananu3 nanusix B Python*

4.4, bonyc-monynb. BBenenrue B MamuHHOE 00yUueHUE
4.4.1. Teopus BEpOSTHOCTH

OCHOBBI TEOpUH BEPOSTHOCTH

Tect Ha caMonpPOBEPKY

3ajaHus Ha IPOTPaMMUPOBAHKE

4.4.2. OCHOBBI MAIIUHHOTO OOYUYCHHS

MaimHHOe 00y4YeHHe C yUuTeIeM

BBenenue B mamimHHOE 00y4eHHE

JIuHelHBIE MOAEIIN

Uzmepenune xadecTBa MoJeNn

AHcam0reBble MOAETH

MainHHOe 00y4YeHHe C yUUTeIeM

Tect Ha caMmonpOBEPKY

3ajaHus Ha IPOTPaMMUPOBAHKE

MainnHOe o0y4enue 6e3 yunTens

OO6yuenne 6e3 yuntens. Kimacrepuzarus

MeToapl TOHUKEHUS! Pa3MEPHOCTH

PexomennarenbHble CHCTEMBI

MammunaHOoe 00yuenue 6e3 yuutens (unsupervised learning.ipynb)
Tect Ha caMmonpOBEPKY

3ajaHus Ha IPOTPaMMUPOBAHKE

4.4.3. OcHOBBI HEMPOHHBIX ceTel

OCHOBBI HEHPOHHBIX CETeH

ApXUTEKTYpbl HEHPOHHBIX CETEN

OcHoBBI HelipoHHBIX ceTeil (neural networks.ipynb)
Tect ans caMmoOnpoBEPKH

3anaHus 111 CaMOTIPOBEPKHU

HToroBelii TECT O MOAYIIIO

HToroBoe mpaxkruyeckoe 3aaHue Mo MOAYIIIO

4.5. bonyc-monyns. [ToctpoeHue rpadpuieckux HHTEPPEcoB



4.5.1. Oram 1. Yyumcs npoekTupoBaTh NPUII0KEHHE
Paspaborka T3

ApPXHUTEKTYpa MPOEKTa

CpenctBa pa3paboTKu

CrpykTrypa npoexra

[Iumem penozuropuit

IInmem monenn

3ajaHue mpoeKTa

4.5.2. Oran II. OcHOBBI Tpadudeckoro uHTEpdeiica MPUIOKEHUS
Bgenenue B mporpammuposanne GUI

Ocnossl PyQT.

BumkeTsl U curHaibl.

Packnanku (layouts)

[IporpammupoBanue Bumxeros B OOII ctune

3ajaHue mpoexTa

4.5.3. Oran 1. [TpoxaBuHyTHIE BOBMOXKHOCTH OUOMMOTEKH Pyside
Oxkna B PyQt

CurHansl ¥ coObITHS

MHuoronoTtoyHoe mporpamMmmupoBanne B PyQt
TectupoBanue PyQt-npunoxxenuit

Wnrerpuposanue GUI B apxutextypy MVP

3ajaHue mpoeKTa

4.5.4. Oran V. Kacromuzanus naTepdeiica npruiokeHus
Kacromuzanus okHa

Co3naHue BUIKETOB

Omnpenenennie cTuiei

AHuManmu

3ajaHue mpoeKTa

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatromiemycst He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHue AJis
MPOBECHUS TUCTAHIIMOHHBIX CEMHUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBLIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. I[IporpammupoBaHue Ha SI3bIKE BEICOKOTO YpoBHs Python, yue6HOe mocobue ans By3oB / [1. 1O.
®denopoB. — Mockaa, FOpaiit, 2020.— URL: https://urait.ru/bcode/454100 (mata oOpatieHus:
15.12.2020). - IMonnsrnii Texct (Pexxum poctyna : u3z cett MOTU / YnaneHHslid JocTyI)
2. Python anst cioxHbBIX 3a7a4: HayKa O JJAHHBIX U MaluHHOE 00yueHwue [Tekct], [y4el. mocodue ais
By30B] //Ix. Banuep Ilnac ; [nmep. ¢ aarn. U. [Manwsru]. -CI16., [Tutep, 2018
3. Python u MmammnHoe 00y4yenue, DieKTpoHHas Bepcus nedaTHoi myonukanuu / C. Pamka. —
Mockga, JIMK Ilpecc, 2017



Jluteparypa u3 cpencts Kadenpsr:

1. ®enopos, JI. OcHOBBI TporpaMMHUpOBaHUs Ha puMepe s3bika Python: yue6Hoe mocoowue / /1.
®enopos. — CII6.: [Tutep, 2018.

2. Caeiirapt, O. ABTOMaTH3aIus pyTUHHBIX 33]1a4 ¢ MOMOIILI0 Python: mpakTudeckoe pykoBOJICTBO st
HauuHaromux / J. Ceeitrapt. — M.: uanekruka, 2021.

3. Maptun, P. YucTelil kon: coznanue, ananu3 u pepakropunr. — CII6.: [Turep, 2020.

4. Cammepduina, M. Python Ha npakruke. — M.: IMK Ilpecc, 2014.

5. llepcuBains, I, ['peropwu, b. [larrepus! pazpadorku Ha Python. — CII6.: TTutep, 2022.

6. Ilpoxopenok, H. A., Iponos, B. A. Python 3 u PyQt6. Pa3pabotka npunoxennit. — CII06.:
BXB-IIetepoypr, 2023.

7. JIytu, M. U3yuyaem Python: aBropuTeTHBII Kypc 00bEKTHO-OPMEHTHPOBAHHOTO IPOTrPAMMHUPOBAHHUS /
niep. ¢ aun. FO. H. Apremenko. — 5-e u3n. — M.: [luanexruka, 2020.

8. JIro6anoBuy, bumi. FastAPI: Be6-pa3zpabdorka Ha Python. — Sprint Book, 2024.

JlononHuTenbHAs TUTEpaTypa
1. IlporpammupoBanue Ha Python 3 : [Tonpo6noe pykoBoactso [Tekcr] = Programming in Python 3 :
[yueb. mocobue aist By30B] / M. Cammepdui; niep. ¢ anmi. A. Kucenesa .— CI16 : Cumson-ITnroc,
2015 .— 608 c.
2. Python Ha npakruke [TekcT], co3nanue kKaueCTBEHHBIX IPOTPaMM C HCIIOIb30BAaHUEM MapaIeIN3Ma,
oubnmorek u marrepHo/M. Cammepdunn, -M, JIMK Tlpecc, 2014
3. U3yuaem Python / Opuk Matuz, Cankr-IlerepOypr, [Tutep, 2020
4. Python u ananu3 nanubix, [lepBuyunast 00paboTka AaHHBIX ¢ IpruMeHeHreM pandas, NumPy u
[Python / Y. Makkunu. — Mocksa, JIMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(mara obpamenus: 26.01.2021). - [Monusrit Teket (Pexum nocryna : u3 cetu MOTU / VnanenHsii
JIOCTYTI)
JlomoyTHUTENbHAS JTUTEpaTypa U3 CPEeACTB Kadeapsl:
1. bappn, I1. M3yuaem nporpammupoBanue Ha Python. — M.: [Tutep, 2017.
2. Cagenbes, B. Craructuka u xotuku. — M.: Tlutep, 2018.
3. bocnag, C. Crarucruka juis Bcex. — M.: Ilurep, 2015.
4. Xamunymus, P. S1. Teopus BeposiTHOCTEN 1 MareMaTuieckas craructuka. — M.: [lurep, 2020.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

Think Python [OnexTponHslit pecypc]. — Pexxum gocryna:
https://greenteapress.com/wp/think-python-2e/

Automate the Boring Stuff with Python [Dnexrponnsrtit pecypc]. — Pexum nocryma:
https://automatetheboringstuff.com/

Dive Into Python 3 [Dnexrponnslii pecypc]. — Pexxum nocrymna:
http://diveintopython3.problemsolving.io/

Problem Solving with Algorithms and Data Structures using Python [Onexkrponnsiii pecypc]. — Pexum
nocryma: https://runestone.academy/runestone/static/pythonds/index.html

Chitlur, S. A Byte of Python [Onekrponnslii pecypc]. — Pexxum gocryma:
https://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.02.pdf, 2020

Percival, H. J. W. Test-Driven Web Development with Python [QnexTponnsiii pecypc]. — Pexxum
nocryma: http://www.obeythetestinggoat.com/pages/book.html#toc

The Hitchhiker's Guide to Python: Best Practices for Development / K. Reitz, T. Schlusser
[DnexrponnsIil pecype]. — O'Reilly, 2016. — Pexxum noctyna: docs.python-guide.org

VYueGHas crarbs: Errors and Exceptions [ QnexkrponHslii pecypce]. — Pexxum nocrymna:
https://docs.python.org/3/tutorial/errors.html

Kuura nznarenscrsa O'Reilly [Onekrponnsiii pecypce]. — Pexum nocrymna:
https://docs.python-guide.org/

Odunuaneasbiii caitt Python - https://www.python.org/

Brenenuve B ananu3 gaHHbIX ¢ ToMotibio Pandas - https://habr.com/ru/post/196980/
Cpena pazpabotku IDE PyCharm - https://www.jetbrains.com/pycharm/

PEP 8 — Style Guide for Python Code - https://peps.python.org/pep-0008/



Uro takoe TCP/IP u 3auem oHM HYHBI: https://thecode.media/tcp-ip/

TCP u UDP — B uem pazuauna: https://wiki.merionet.ru/seti/23/tcp-i-udp-v-chem-raznica/
User-Agent: https://developer.mozilla.org/en-US/docs/Web/HTTP/Headers/User-Agent
Tecrep perynsipHbIX BeipaxkeHuid: https://regex101.com/

HTTP Request & Response Service: http://httpbin.org

BBenenue B aHanmu3 AaHHBIX ¢ ToMoInkio Pandas - https://habr.com/ru/post/196980/
OTkpeIThIE araceTsl - https://www.kaggle.com/datasets

DdenepanbHas ciryx0a rocy1apcTBEHHOM CTATUCTHUKHY - https://rosstat.gov.ru/
OdunmansHas qokymenTtanus (anmt.): https://docs.python.org/3/

JokymenTanus o uckitodeHusm: https://docs.python.org/3/library/exceptions.html
Moguens GitFlow: https://nvie.com/posts/a-successful-git-branching-model/

CoBpeMeHnHbIH noaxon K Bepcuonuposanuto st CI/CD:
https://www.atlassian.com/continuous-delivery/continuous-integration/trunk-based-development

Jokymenranus Postgres mpo cpaBHEHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Jokymenranus Postgres mpo apyrue GyHKImuy paboThl CO CTPOKAMH -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

WnTepaktuBHbiil yueOHuK 1o SQL - http://www.sql-tutorial.ru/ru/content.html
https://www.sqlitetutorial.net/

https://docs.python.org/3/library/sqlite3.html - qokymenTanus mo moxysto sqlite3
https://doc.qt.io/qtforpython/index.html — noxymenTamus
https://www.pythonguis.com/pyside6/ — yaeOHUK
https://docs.python-requests.org/en/latest/index.html

https://www.useragentstring.com/

https://docs.python.org/3/library/re.html

https://www.crummy.com/software/Beautiful Soup/bs4/doc.ru/bs4ru.html
https://world.openfoodfacts.org/

https://publicapis.io/

https://www.djangoproject.com/

https://awesomedjango.org/

Urposoii Tpenaxep o Python: py.checkio.org

NumPy documentation — NumPy v1.24 Manual https://numpy.org/doc/stable/

MP3 to Numpy and back | Kaggle https://www.kaggle.com/code/gabrielmilan/mp3-to-numpy-and-back
User Guide — pandas 2.0.2 documentation (pydata.org)

Pandas Pivot Table Explained - Practical Business Python (pbpython.com)

Moewm naTaceT: pyKOBOJCTBO 10 OYUCTKe JaHHBIX B Python (proglib.io)

pandas documentation — pandas 1.5.3 documentation

Harnsnas mmaprainka o onepanusm ¢ DataFrame B pandas s data wrangling u He TOJBKO
(tproger.ru)

Statistical functions (scipy.stats) — SciPy v1.10.1 Manual

Understanding Confidence Intervals | Easy Examples & Formulas (scribbr.com)

6 Steps to Evaluate a Statistical Hypothesis Testing (enago.com)

17 Statistical Hypothesis Tests in Python (Cheat Sheet) - MachinelearningMastery.com
Matplotlib documentation &#8212; Matplotlib 3.7.1 documentation

Animation — Matplotlib 3.7.1 documentation

Example gallery — seaborn 0.12.2 documentation

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jokymenranus Postgres mpo cpaBHEeHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching



Jokymenrarus Postgres mpo apyrue GyHKIUA paboThl CO CTPOKAMH -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

TecTep perymsapHbIX BbIpaKEHHI - https://www.regextester.com
WnrepaktuBHbiil yaueOHuk o SQL -http://www.sql-tutorial.ru/ru/content.html
Brenenuve B ananu3 maHHbIX ¢ moMomibio Pandas - https://habr.com/ru/post/196980/

Hauano pa6otsl ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
[MpodeccnonanbHbIi HHPOPMAITHIOHHO-aHATUTUIECKUI PECYPC, MTOCBSIICHHBI MAIIMHHOMY
00yu4eHHIO, pacTO3HaBaHUIO 00PAa30B M MHTEIJICKTyaIbHOMY aHAJIN3Y JaHHBIX —
http://www.machinelearning.ru/

Hudopmannonnas cucrema «EquHoe okHO noctymna k oopaszoBarenbHbM pecypcam» (UC «Ennnoe
OKHO») — http://window.edu.ru/

[Mnardopma otkpeiToe obpaszoanue — https://openedu.ru/

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CamoctosiTenbHass paboTa TOApa3fensercs Ha ayJUTOPHYI0 U BHEAyAUTOPHYIO. AYIUTOPHYIO
CaMOCTOATENbHYIO PadOTy COCTABIAIOT MPAKTHUECKUE 3aJaHHsI, KOTOPHIE BBITOJIHSIIOTCS CIYIIATEIsIMU
BO BpeMs YYeOHBIX 3aHATHUH, pE3yIbTaThl €€ BbHIOJHEHHUS MPOBEPSIOTCS U OLEHHUBAIOTCA
MpernojaBareieM B yueOHOM Iporecce.

BueaynutopHas camocrositenbHas pabota BKIIo4aeT (OpMbL: U3yUeHHE TOTOIIHUTEIBHON JIUTEPATYPHI,
[IOJTrOTOBKA UTOTOBBIX IIPOEKTOB 110 MOAYJISIM, ITOAIOTOBKA IIPOEKTA.

OCHOBHBIMH KPUTEPHUSMH KauecTBa OpPraHU3allMUd CAaMOCTOSTEIbHOM paboThl CIYKHUT HaJIn4ne
KOHTPOJISI PE3YJIBTaTOB CAMOCTOSITEIbHON paboTHI.

OCHOBHBIMH COBpPEMEHHBIMH (OpMaMH OpPraHU3allMd CaMOCTOSTEIBLHOH paloTHI SIBJITFOTCS
TBOpUYECKHE PabOTHI U paboTa ¢ MH(POPMAITMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSAMHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Hayxo€mkre TEXHOIOTHH U DKOHOMHKA HHHOBAIUI

Nnpo¢uJIb NOATOTOBKH: IIpuknagHON CUCTEMHBIA WHKXUHUPUHT
HenTp "Bricmias mxkona cucreMHoro nwxuaupuara MOTH"
LEHTP JAOTOJIHUTEIBHOTO, TOTIOIHUTEIBHOTO TPOPECCHOHAIBHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHHiN) - 3ayer
PazpaGoTunkm:

P.C. Kynues, crapmuii npenoaaBateib

A.A. UnucToB, aCCUCTEHT

.M. MakcrMoBa, penogaBaTeib

I'.K. Tapacenko, npenogaBareinb

A.A. By3ynyukasi, METOJUCT

K. 3ybuosa, kanz. puz.-Mar. HayK, IKCIEPT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO LIS JOCTHKECHUS IMOCTAaBICHHOMN
HeH

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHU U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacrpenessTh HOpYYEHHS YICHaM KOMaH/Ibl,
OPraHU30BBIBATH 00CYKACHUE PA3HBIX HJIEH U MHEHUN

[TK-1 Crocoben pa3pabarbiBaTh 1
peann30BbIBaTh MHHOBALIMOHHEIC
TEXHOJIOTHYECKHUE TIPOEKThI, HalleJICHHbIC Ha
CO3/IaHUE U OCBOCHUE HOBOH HayKOEMKOU
HPOAYKIUH

IMK-1.1 3HaeT ocHOBHbIE ()a3pl IKHU3HEHHOTO IHKJA
pa3paboTKU M CO3[aHus, a Takke CTaJAWU Ipolecca
MPOEKTUPOBAHUS CJIOKHOTO MHHOBAIIMOHHOTO HAyKOEMKOTO
MPOAYKTa

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare n3ydenus aucuuiuinasl «lIpodeccnonansHas pazpadorka Ha Pythony» oOyuarommiicst J0JKeH:

3HATb:




— TPUHLUIBI OPTaHU3aAIMU KOJa;
— TOHATHUS KoJeKuui u ¢pynkuuii B Python;

— Ha3HaueHME (QYyHKIMH B A3bIKaX MPOrpaMMHUPOBAHUS;

— CeTeBblE TEPMHHBI (COKETHI, KJIMEHT, CEPBEP);

—  TEepBUYHBIX KIIIOYEH, THIOB JAHHBIX aTpuOyTOB yMEET CTPOMTH JEPEBO pEIleHHH s BhIOOpA
CYB/;

— npuHIUNs! npoekrupoanus SOLID;

— CMBICH NpUHLIMTIOB MpoekTupoBanus SOLID;

— TIPaBWIBHYIO CTPYKTYpPY AOKYMEHTA;

— HOMHHAJIbHBIE, TOPSIIKOBBIC, MHTEPBAJIBHBIC MIKAJIBI H KAy OTHOIICHUH;
— OTIMYMS PA3HBIX TUIIOB IIKAJ;

— KaTeropuajbHble U KOJMYECTBECHHBIC IEPEMEHHBIE;

— MepBl paclpeiesieHns IePEMEHHBIX;

— YTO TaKO€ 4acToTa pacipeiescHHs;

— YTO Tako€ HOPMAJIbHOE paclpeesieHHe U Kak ero HHTEPIPEeTHPOBATh;

— CBOICTBa HOPMAJIBHOTO PacIpeleICHuUs;

— TIPaBHJIO TPEX CHUIM;

— JHMCKpPETHOE, HEIIPEPBIBHOE U PABHOMEPHOE pacIpeeicHIE;

— 0a30BbIe TUIIBI U KOHCTPYKIMU Python;

— pOJb KOJUIEKIMK 1 (YHKIUH B IporpaMMHUpoBaHnu Ha Python;

— TPUHLUN PabOThl KINEHT-CEPBEPHOI apXUTEKTYPBI;

— TOpUHOUNBI TpoekTupoBanus b/l, mpumensemMbie B paboTe MporpaMm U MPHUIIOKESHUH;
— wmertonsl moayinsa BS;

— HWHCTPYMEHTHI 17151 00pabOTKH U aHaJIn3a JaHHBIX;

— Mepsl pa3dpoca;

— YTO TaKo€ aCUMMETPHSI U IKCILIECC;

— Kak IMOCYUTATh TOUYEUHYIO OLEHKY M HHTEPIIPETHPOBATH €¢;

— Kak pacCuMTaTh JOBEPUTEIbHBIN MHTEPBAJ U HHTEPIPETHPOBATE €T0;

— IIEHTPAIbHYIO IPEAEIbHYIO TEOPEMY;

— TOHATHS Ki1accoB U 00beKTOB B Python, moHnMaeT ux B3auMOCBsI3b;

— ocHoBHBIe arTepHbl OOII;

— B KaKHX CUTyalUsX MPUMEHSATh oCHOBHbIE narTepHbl OOI];

— 4YTO TaKO€ IUIEUCXOIEPHI;

— MpaBHJIa UCMOJIB30BAHUS TICHCXONIEPOB;

— TIOHSATHE HACIJIeI0OBAHUS,

— MeXaHHU3MBbI HacJeI0OBaHUs U €T0 POJib B IporpaMMupoBanuu Ha Python;
— Oubmmorteku Python anst 00paboTKH TaHHBIX;

— TEePMUHBI HOpPMAJIU3aIIHH;

— ocHOBHble HOpManbHbIe (Gopmbl: |HD, 2HD, 3HD, HOBK npoune Hopmanbhbie dopmbl: 4NF,
SNF, DKNF, 6NF;

— OCHOBHBIE IIPOTOKOJIBI TPAHCTIOPTHOTO YPOBHS;

— Kak coOupaTh TaHHbIC U3 UHTEPHETA;

— KakHe CyIIeCTBYIOT CIIOCOOBI I U3BJIeUEHH HHPOPMALINU U3 UHTEPHETA;
— uto Takoe URL, view, 111a0JIOHEL;

— OTIMYMS Pa3HbIX PACIIMPEHUH TaHHBIX;

— BBIOOPKY M T€HEPaJIbHYIO COBOKYITHOCTH;

— TJI€ HaXOIMUTCS Karajaor ONOIHOTEK;

— TIOHSTHUS TECTHPOBAHHS U OTIAJIKH;

— CIOCOOBI CHHXPOHU3ALUH TOTOKOB;

— 0c00eHHOCTH paboTHI ¢ mo0aTsHBIM IuTE030M GIL;

— Kak (pyHKIHOHUPYET B3aUMOICHCTBHE B UHTEPHETE;

— uro Takoe WEB-API;

— Kak ycrpoeHa reepauus orsera Ha HTTP-3ampoc;

— CYUIECTBYIOIINE UCTOYHUKH JaHHBIX;

— HECKOJIBKO BCTPOCHHBIX (YHKIHI s3b1ka Python;

— TIOHATHE 0COOBIX METOJOB KJIACCOB;

— pOoJIb 0COOBIX KIIACCOB B IPOTpaMMHUpOBaHuM Ha Python;

— TOpUHOUN paboThl ACHHXPOHHOTO B3aUMOJCHCTBUS;

— Kak JIOJDKHO BBIDIAAETH NPECTAaBICHUE JaHHBIX B TAOMUYHOH (opme;

— cBoiicTBa TabmuIbl cTrie QSS U ymeeT ux NpuMeHsTh;

— 9YTO Takoe OJIOKH;

— 0CO00EHHOCTH 00BEKTHO-OPUEHTHPOBAaHHON Mojienu B Python;

— MeXaHu3M (OpMHUPOBAHUS HCKIIOUCHUH;



yMeThb:



HCIOJIb30BaTh 0A30BBIC THITHI U KOHCTPYKIMK Python asis HamucaHus MPOCTHIX MPOTPAMM;
COITOCTAaBUTH U BHIOPaTh HEOOXOAUMYIO CTPYKTYPY JaHHBIX JIJIsl KOHKPETHOW MPaKTUIEeCKON 3a/1a4uu;
COCTaBUTh UEPAPXHIO KJIACCOB U OMUCATh WX METOJBI JIsi KOHKPETHON MPaKTHUECKOU 3a71a4H;
BBIJICIISITH B 33]]a4e HA €CTECTBEHHOM SI3bIKE HEOOXOAUMOCTh TPUMEHEHHSI MHOTOITIOTOYHOCTH;
THUIIBI CTPYKTYP JAHHBIX, ONIEPaIluil HaJ| TaHHBIMU;
COCTaBJIATh ONHMCAaHUE TPEOOBaHMIA K OyAylIeMy MPOrpaMMHOMY 00eCIICUeHHIO;
TI0JIb30BaThCSl OMONIMOTEKON requests;
3arpy’karh JaHHBIC C PACHIMPEHHUSMH CSV., Taw., XIs., xIsx., mat., xml., json;
OTIPEICIIUTh KaKUe MEePEMECHHBIC TPUHAICHKAT K KAKOMY THITY [ITKAJIbI;
OTJIMYHUTH MOJTY, CpElIHEE, ME/IUAHY;
HaAWTH / BBIYUCIUTH MOJTY, CPEIHEES, MEIHAHY;
CTpOUTD (DYHKIIUM ¥ HHTEPIIPETUPOBATH MOJTYUYCHHBIH IrpaduK;

peliaTh 3aJa4d Mo MOCTPOCHUIO Pa3HBIX BUIOB JMarpamMm (TOYCUHAs JUarpamma, CTOJIOMKOBAs

JaMarpaMMa, JAMarpaMMa COOTHOLICHHS), pas3iindyaTh HOPMAJIbHOE pacIpeiesieHue, ONpeieNniTs Hu
YOQJIATH BBIOPOCHI;

BBIACIATH B 3a/Ja4€ Ha CCTCCTBCHHOM S3BIKC H606XO,I[I/IMOCTB MIPUMCHCHUA 06a30BBIX KOHCprKI_II/Iﬁ

SA3bIKA,

OTPENICINTh M CIPOCKTUPOBATh HEOOXOMUMBIE KIIACCHI M METOIbl KJIACCOB I KOHKPETHOU

MPEIMETHOM 00JIacTH;

CO3/1aTh MIPOTPaMMY, HCIIOJIB3YIOIIYI0 HECKOJIBKO MOTOKOB, JJIsi KOHKPETHOM MPAaKTHYECKOH 3a1auu;
3amycKaTh aHUMAIlny;
paboTars ¢ KpUBOI TUIABHOCTH;
JieTIaTh aHUMAIUIO [T HECKOJIBKHX OOBEKTOB;
C TIOMOIIBIO OUOIMOTEKH requests U3BJIeKaTh HHPOPMAIUIO U3 HHTEPHETA;
BBIYHCIIUTH TUCTIEPCUIO0, CTAHIAPTHOE OTKIOHCHHE;
UHTEPIPETUPOBATH PE3YJBTATHI BHIYMCIICHHH;
MHTEPIIPETUPOBATH TPAPUKH;
BBIYHCIISITH TIPOLICHTHIIM M KBapTUIIN;
pemars 3a/a4l Ha KOMOMHATOPHKY, CIOKCHHE M MPOHM3BEICHUE BEPOSTHOCTEH, C 3aBHCUMBIMH

COOBITUSIMH, CIIy4alHBIMU COOBITHSIMH, OOBSCHATH (hopmyny baiieca, ¢popmyny beprymiu, pemarsb
3aJ1a4y Ha YCIOBHYIO BEPOSTHOCT, 3a/Ia4l HA MaTEMaTHYEeCKOE OXKHIaHUE, TUCIICPCUIO B CTaHIapTHOE
OTKJIOHEHHUE CITy4allHOM BETMYMHBI, BOCIIPOM3BOJUTH CTATHCTHYECKOE ONPECICHHE BEPOSTHOCTH;

BBINIOJIHATE IPOEKTHYIO ACSTEIBHOCTH;
MOCTPOUTH TPAPUK JIJIS IEMOHCTPAITUY;
Hanucath npocToit ko Ha Python;
Hanucath coOCTBEHHYIO (DYHKIIMIO Ha si3bike Python;
HCIOJIb30BaTh MarMueCKUe METObI B HATMCAHUH COOCTBEHHBIX IporpamMm Ha Python;
nUcarh MHOTOIIOTOYHBIX Ko Ha Python;
tabmuy B b/, co3maBare BJl uepe3 koHconb, ymansate Tabmuiyy w3 b/l, Berpyxare Bl B SQL

(bopMaTe otobOpakars Bce Tabmuiiet B BJI, orobpaxars ctpykrypy BJl;

pucosarhb cpeacrsamu QPainter;

pucoBatb cpenctsamu QCanvas;

COCTAaBJISITh CIIUCOK KHHT B KaTtasiore mpu nomouu URL;

OIIPELEIATh U 3aMEHSATH IIPONYIICHHbIC 3HaueHus, 3HaueHns tuna NULL;
CO3/1aBaTh BEKTOP;

BBITOJIHATE OLIEPALIUY CJIOKEHUS U BBIYUTAHUS BEKTOPOB;

BBIIIOJIHATE ONIEpaliiil YMHOKEHUS U JIEJIEHNS BEKTOPOB;

BBITOJIHATH OIIEPALIUI0 BEKTOPHOE TOUCUHOE IIPOU3BE/ICHUE;

BBIYHCIIATE HOPMY BEKTOPOB;

BBIUUCIISTH PACCTOSHUE MEXy BEKTOpaMU;

BBIYNCIIATE CKAJISIPHOE IPOU3BENICHUE U YTOJI MEXAY BEKTOPaMU;

CO311aTh IPOrpaMMy IO ONMCAHUIO 3aJlaud HA €CTECTBEHHOM S3bIKE C MCIIOJIb30BAHUEM KOJUIEKIIMH

si3pika Python;

UCTIONIb30BaTh KOHCTPYKLUH ISl TeHEpaluK uckiItodeHuii Ha Python;
N00aBIIATH 3aIKCH;
UCTIONIb30BaTh MATTEPHBI, CTAHJAPTU3UPOBATH KO,
MOJIb30BATHCS] MOZLYJIEM I OATPY3KH JaHHBIX U3 MHTEPHETA JJIsl pEIIeHUs] COOCTBEHHBIX 3a/1a4;
BBISIBIISITH IaHHBIE, KOTOPBIM MOYKHO JI0BEPSITH;
BBITPYKaTh JaHHbIC;
OTIPEIENATh NPaBUIBHYIO (JIOCTATOYHYIO) BEIOOPKY;
HHTEPIPETUPOBATh PE3YyNbTaThl BBIOOPKM W COOTHOCUTb HMX C pE3ylbTaraMd T'eHEpalbHOU

COBOKYITHOCTH;

yCTaHOBUTH uHTepIperaTop Python cebe Ha koMmbIOTED;



BJIAA€Th:

CTPYKTYPHBIM IIPOTpaMMHPOBaHUEM, OHMOIHOTEKOH unittest;
OubnmoTeKol requests;

- Django-ma6nonnsaropom;

cucremoii Git;
uHCTpyMeHTamu Oubmuorekn NumPy, uHcTpymeHTamm Oubnuoreku SciPy, uHCTpymeHTamu

oubnuorexu Pandas 1uist paboThI ¢ JaHHBIMU.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

TecToBrble 3amanus

1.

e o 0 o IV

3.

Kaxas Bepcus s3bika Python siBisieTcst akTyaibHOM B HacTosiee Bpemsi?
Python 3.X

Python 2.6.X

Python 1.X

UTo Takoe MHCTPYKLMS B SA3bIKaX MPOrPaMMUPOBAHHUS?

KOMaH/Ia JIJIs BBITIOJIHCHMSI KAaKOT0-JIN0O0 JeHCTBUS

JIOKyMEHT C TIepEeYHCIEHHEM BCeX KOMaH/I A3bIKa

JTaHHBIE, KOTOPBIE MOJI30BATENbh BBOJUT C KOHCOJIH B IPOTPaAMMy
CIEIICUMBOJIBI, UCIIONIB3YyEeMbIE AJI HAalTUCaHUs KOa

Kakue 31meMeHTHl HCHONB3YIOT U1 (OPMUPOBAHUS CTPYKTYpbI mporpammMsl B Python? BriGepure

BCC BCPHBIC BAPUAHTHI.

o o A

5.

poOebI
JIBOCTOUYHE
TaOyISIIHS
¢burypHsie CKOOKH
KOMaH/IbI SI3bIKa
3HaK #

. Kakas CTpOKa KOJa BBIBCACT HA OKpaH CYMMY ABYX INICPECMCHHLBIX a U b?

=2
=4

Ecte Oonpuioii 00bEM JaHHBIX MO KIHMEHTaM. B Xxome paboTbl HEOOXOmMMO oOpamiarhesi K

HeOobImoMy yuchy croibnoB. [Ipu 3TOM KpuTHYHA CKOpOCTh padoThl. Kakoll TWn MomenH NaHHBIX
Jy4liie BeIOpaTh?

6.

Kononousnsle (cronouarsie) 0a3nl ganHbIX (Clickhouse, Vertica)
Pensimmonnsie 6a3wl qanHbix (SQLite, Postgres)

I'pacdoBbie 6a3bl JaHHBIX

Hepapxudeckue 0a3bl JaHHBIX

JlaHHBIE, KOTOPbIE HY’KHO XpaHUTh B 0a3e aHHBIX MPEICTaBUMBI B BHJIE HAOOpa CBSI3aHHBIX TAOIHII.

Kaxoit T 6a3bl TaHHBIX OyJeT MOAXOASIIAM?

7.

Pensumonnas b/

baza nanHbIX ¢ UPOKUMH cTOIOLAMEI
I'padoBast 6a3za maHHBIX
Nepapxuueckas

B Tabmuue ¢ mHpOpMmanueil o KIMEHTax €cTh IO BO3PAcT KJIMEHTa, aapec KINEHTa, HOMEp

tenedoHa, aara perucrpanuu. Kakoe w3 moiell MOXET WCIONBh30BAThCA B KA4eCTBE IMEPBUYHOTO
KJrroya?

HOMep TenedoHa
BO3pACT KJIMEHTa
JlaTa perucTpaLuu



® aJpeC KIMCHTa

8. B Tabnune ¢ nadopmanmelr o HeABIKUMOCTH (estate) ecTh mosne ¢ ataxkoMm kBaptup (floor). Hyxuo
BBIOpATh CTPOKH C HEUETHBIM dTaOM. Kak 3To MOXKHO crenarsb?

e SELECT * FROM estate WHERE floor % 2 !=0;
e SELECT * FROM estate;

e SELECT * FROM estate WHERE floor is ODD;

e SELECT * FROM estate WHERE floor // 2 = 0;

9. Uto u3 mepevncieHHOro He MoXxeT ObITh IP-aapecom?
a) 192.167.3.5

0) 255.255.255.255

B) 2001:0db8:0001:0000:0000:0ab9:C0OAS8:0102

r) 192.256.2.2

10. Inst mpuéma U OTHpPaBKU MOYTHI, KaK U JAJIS1 HEKOTOPBIX APYTrUX ACHCTBHU (Hampumep, OTIPaBKU
HTTP-3ampocoB), 3ape3epBUpOBaHBI IOPTHI B yJe.

a) 00IIEeU3BECTHOM

0) 3aperuCTpUPOBAHHOM
B) I10JIb30BaTEILCKOM

') YaCTHOM

11. HzBectHo, uto IPv4 agpeca — sto 4 Omoka ymcen or 0 mo 255 (T.e. Bcero goctymHO 256
BapuanToB). Ckonbko Becero IPv4 agpecos cymecTByer? 3anumunTe KOJINYECTBO HU(P B 3TOM YHUCIE

12. Jaubl komnbiotepbl ¢ aBymst [P-agpecamu: 215.154.247.178 n 215.55.238.117. Kakoli nomxHa
OBITh MacKa IOJICETH, YTOOBI 3T KOMITBIOTEPHI ObLTH B OJTHOM MOJICETH?

a) /24
0) /8

B) /18
r) /215

13. Kakoit W3 HWXKENPUBEACHHBIX HCTOYHHKOB [AHHBIX XOPOIIO MOAXOAUT JUISI TPEHUPOBKU H
OTPaOOTKH HABHIKA aHAIIU3 TAHHBIX:

a. GitHub
b. Kaggle
c. BcemupHnsriit bank
d. Poccrar

14. Kaxoii u3 npuBea¢HHbIX (popMaToB (HailIoB OCHOBAH HA CHHTAKCHCE SI3bIKA POTPAMMHUPOBAHHS?

a. .sav
b. .json
C. .CSV
d. .tsv

15. Kakast unopmanus He conepkutcs B Meroae info():
a. pa3Mep Jnaracera

b. umeHa KOJIOHOK

C. KOJMYECTBO NPOMYIICHHBIX 3HAYCHUN

d. Bce 3TO comepKUTCS B BhIJa4Ye METOAA

16. Uto nemaer nannbiii kox: df.dropna(how = ‘all’, inplace = True ):
a. yHmamseT BCE CTPOKH, IJIe €CTh BCE IPOIYIICHHBIE 3HAYCHHE MO KOJOHKAM W HE Tepe3alrChIBacT
WCXOIHBIN naradpeiim



b. ymamser Bce CTPOKH, TJe €CTh XOTsI Obl OIHO TMPOIYIIEHHBIOE 3HAYEHHWE 1O KOJOHKaM |
Tepe3aruchiBaeT UCXOMHBIN aTadppeim

C. yHalsieT BCE CTPOKH, TA€ €CTh XOTS Obl OAHO NPOIMYLICHHBIOE 3HAYCHHWE MO KOJOHKAM U HE
Mepe3anychiBaeT HCXOMHBIN naTappeim

d. Bce BbIIIE IEPEUNCIIEHHOE HEBEPHO

Bormpoc 17

Kakoii nexoparop ucnonbdyercs B FastAPl mnst ompenenenuss mapuipyrta, KOTOpbIii oOpaOarbiBact
GET-3anpocs1?

A. @app.post("/")
B. @app.get("/")

C. @app.put("/")
D. @app.delete("/")

Bompoc 18
Kakyto ¢pynkuuto Beimonaser daiin settings.py B Django-npoexre?

A) Onpenensier mapipytsl (URL)

b) Conepxut HaCTpOMKH MPOEKTa, BKIOYasi KOHPUrypamuo 6a3el JaHHbIX U middleware
B) Xpanut noru paboTbl NpUIOKESHUS

I') Yopasnser mabioHaMu 1 X 0TOOpa>keHHEM

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

3ajaHue Ha IPOTpaMMHUPOBaHKE

1. IlpuBercTBUE

Ha Bxox mporpamma moiydaeTr CTpOKy — HMS mosb3oBatens. Cuuraiite e€ M BhIBEAWTE HA JKpaH
¢pazy: «IIpuser, [ums]!».

OOparure BHUMaHKE, YTO BHIBOAMMAs CTPOKA JI0JDKHA OBITh HANMCAaHA B TOYHOCTH TakK, Kak B 3aJlaHUU.
Ecnu Oynmer ommmuarbesi peructp OykB wiM OyayT OTCYTCTBOBAaTh 3HAaKW IPENUHAHUS, HpOrpamMma
3acyMTaHa He OyJeT.

Bson BriBox

Banentun [Ipuset, Banentun!

2. Briuucnenue 3Ha4eHUsI IPEABLAYIIETO YUCIA U CIETYIOIIEeTO

Ha Bxox mporpamma mnoiaywaer neinoe uucio a. [lomyunmTe 3HaueHUs NpeAbIAYyLIEro yucia U
cienytouiero. BeiBeaure pesynsrar a—1, a, at1 mo oqHOMY YHCIy B CTPOKY.

BBon Pesynerar

5 4
5
6
3. IIntomen

Erop paspabarsiBaet mpuinokenne «Komeukun-codaukm». EMy HYXKHO CUMTaTh JaHHBIE O IHTOMIIC,
KOTOpBIC BBE/ICHBI B KOHCOJIb, U TIOATBEPIUTH UX BBOJI ITyTEM BBIBOJIA HA DKPaH.

Ha Bxonm mporpamma moiy4aeTr 4eTblpe mapaMmerpa: UMs MHToMIa (name), BUJ KHUBOTHOTO (animal),
nopona (breed) u Bo3pacr (age).

Heo06xoauMo BeIBeCTH BBEACHHYIO HH()OPMAIIUIO B BUJIE:

Bam nutomerr: animal name



[Mopona nmutomma: breed
Bospact nutomua: age

Brox Pesynsrar
Kyzs Bam mutomerr: kot Kyzs
KOT

MelH-kyH  Ilopopa mutomMua: MeH-KyH
5 Bospact nutomua: 5

4. A) Cozpaiire 6a3y nansbix (bl), ucronssys nporpammy DB Browser for SQLite, ¢ HazBaHMeM
Python_<damunus na naruaune™.

b) obaBbte B coznannyo b/I:

1) Tabmumy Users ¢ MmonsiMU: YHUKAJIbHBIM HACHTH(UKATOP IOJIb30BATeisl, UMs, (amMuius,
BO3pAaCT, TOpoJ IPOKUBAHUS, CTPAHA, 1aTa PETUCTPALMY B OHJIaliH-MarasuHe.

2) Tabmuity Products ¢ moisiMu: YHUKaNbHBIA HIACHTHU(UKATOpP TOBapa, Ha3BaHHE TOBAapa,
KaTeropus ToBapa, CTOMMOCTh TOBapa 3a ea. B $.

3) Tabmuiy Sales ¢ monsiMH: YHUKQJIbHBIH HASHTH()UKATOP TpaH3aKIWHU, JaTa COBEPIICHUSI
TpaH3aKUUK, YHUKAJIbHBIA HIEHTH(PHUKATOP KYIUICHHOTO TOBapa, KOJIMYECTBO €. TOBapa, HaJUiue
CKHJIKH, ITyHKT BBIAAYW/aipec JOCTaBKH TOBapa

B) 3anonnuTte TabNHIBI BEIIYMaHHBIMU JaHHBIMH (110 5-10 cTpOK).
I') [epetigure Bo Biaaky SQL u HamuImmTe CKpUNTHI, YTOOBI BHITIOTHHUTH CIECTYIOIIUE ACHCTBUS C
B:
1) B Tabnuue Users mpucBoiiTe BceM MOIb30BATEISIM TOPOJ MPOKUBaHUST MOCKBa.
2) B rabmune Users n3aMeHUTE BO3PACT KJIMEHTA BO 2-i1 cTpoke Tabnuue Ha 35 neT.

3) B tabnune Products 1o6aBbTe HOBBIN CTONOEI] CO CTOMMOCTBIO TOBapa B pyOssix (Kypc MOXHO
B3sTh ¢ caiita L|b Ha nary Beimonnaenus J13)

4) B Tabmune Sales BbiOepUTEe CTPOKH, JUISI KOTOPBIX JaTa COBEPIICHUS TPaH3aKIWU Haubolee
paHHsS WM HauOoJIee MO3IHS, T. €. CTPOKU ¢ MUHUMAJIbHOM U MaKCUMaJIbHOMW J1aTaMu.

5. 3arpysute nannbie Supermarket sales u ummnoprupyiite ux B8 DB Browser for SQLite ¢ HazBaHMeM
SupermarketSales <dbamunus Ha naruaue™. 11o cchUlke MOXKHO ITOCMOTPETH OMHUCaHUe 0a3bl TaHHBIX
https://www.kaggle.com/datasets/aungpyaeap/supermarket-sales

[Mepetigure Bo BKiaaky SQL v HamuImTe CKPUNITHI, YTOOBI BBITOTHUTE CiieAytoniue aeiictsus ¢ bJ1:
1) BriGepuTe 3anucu TabIuIBl, B KOTOPBIX oie “Branch” npuHumaer 3HaueHue A.
2) BriOepuTe 3anucu TaOIUIBI, B KOTOPBIX None “Branch” nmpunumaet 3Hauenue A wu C.
3) BriOepuTe 3amucu TabIuUIBl, B KOTOPBIX moiie “Branch” nmpuHuMaeTr 3HaueHHe OTIIMYHOE OT A.

4) BeolOepure 3amucu Tabnuiel, B KOTOpeix Tone “Branch” mpunumaer 3naueHue B, a mone
Productline paBHo “Fashion accessories”.

5) VYmanwure 3anucu TabiMLbl, 111 KOTOPBIX noje “Rating” nmpuHuMaeT 3HaueHHEe MEHbIIE S.

6. C momomipio SQL 3anpocos k b/ u3 3aganus 2 0TBETHTE HAa BOIPOCHI:
1) Kakoe KolM4ecTBO TpaH3aKIUH COBEPIITHIN KITMESHTHI?

OnHa cTpoka COOTBETCTBYyeT OAHOHN Tpanzakuuu. [locne ynanenus cTpok (m.5 3amaHus 2) y Hac
octaetcs 847 cTpok

2) CkonbKo TpaH3akiuii ¢ ToBapamu kareropuu «Electronic accessories» ObIJI0 cOBEpIIEHO?

3ampoc momxen BeisiaeTh Tak: SELECT * FROM sales WHERE Productline == “Electronic
accessories”

3) boum nu nokynku ToBapa kareropuu «Electronic accessories» 3a mepuon ¢ 3 despans 2019
rona? Eciu Takne MOKynKH OBbLIH, TO HAWIUTE UX YUCIIO.

4) KiHMeHTOB ¢ KaKuM peHTHHTOM OOIbIIe
a) 5-7
0) OobIie 8?7

5) Cxonbko TUTIOB orarkl (roje Payment)?

6) Haiigure crommoctu (Unitprice) u kareropuu (Productline) ansi ToBapoB, KyIUIEHHBIX B
konuuectBe (Quantity) 10 mT. 3a oHy TpaH3aKIMI0. HanummTe 4ucao Takux TPaH3aKIH.



7. PeryisisipHbIE BBIPAXKECHUS
JlanHbIe
st atoro 3ananus norpedyercs CSV-daiin, ckauaTh KOTOPBIH MOXKHO 10 CCHUIKE:

https://gist.githubusercontent.com/Grammer/4880a2e474515b6b1c5fd4b3dclel 1aa/raw/94e99ab2d2d
2d8e3fc10daf50cb7af23c517alaf/enron _3000.csv

HazoBute ckauannsiii ¢aiin enron_3000.csv
Hcrounuk manueix: Enron Email Dataset
3amganue

CuwnraiiTe ony4eHHbIN (aiin moctpouno. M3 kaxkaol CTPOKU M3BIEKUTE Bce email-ajipeca, KOTOphie B
Hell ynoTpeOysinch, U craenaite OONBIION YacTOTHBIN CIOBaph, rie KiodoM Oyner email-ampec, a
3HaYeHUEM — KOJIMUYECTBO yMoTpebiaeHuii atoro email-aapeca Bo BcéM daiine.

Beieennte 20 caMbIX 4aCTOTHBIX email-aipecoB ¢ MX YaCTOTHOCTBIO, pa3e€HHBIX 3HAKOM TaOyIIsIInH.

OOparure BHHMaHue: email-agpeca pacronokeHbl He TOJIBKO B MOJIAX ajpecara U aJpecaHTa, MHOTIa
OHU BCTPEYAIOTCS U B JPYTHX IOJISX

IIpumep BBIBONA

toplemail@enron.com 100500
top2email@enron.com 100499
top3email@enron.com 100498

8. Bam nan naradpeiim:
import numpy as np
import pandas as pd

df = pd.DataFrame(np.nan, index=[0, 1, 2, 3], columns=['A’, 'B'])
dflloc[0,"A"] =1
df.loc[1,"A"]
df.loc[2,"A"] =3
dflloc[3,"A"] =4
df.loc[0,"B"] =5
dfloc[1,"B"] =6
df.loc[2,"B"] =7
df

A B
0 1.0 5.0
1 2.0 6.0
23.07.0
3 4.0 NaN
BrimonmauTe 3ananus.
3ananue 1
[lepeumenylite Ha3BaHUS CTPOK B TMOCIEAOBAaTeNILHOCT, uyucen oT 1 10 4, WHCHonb3ys
COOTBETCTBYIOIIUI MeTo/ pandas.

3ananue 2
Onpenenure KakoW THIT JAHHBIX Y BTOPOH KOJIOHKH JaradpeiiMa U BHIBEIUTE €TO Ha DKPaH.

3aganue 3
3aMeHuTe MPOIyIEHHOE 3HaYeHHE B JaTadpeiiMe YuciioM 6 1 iepecoxpanuTe aaradpeim.

Kpurepun onennBanus
MakcumanbHasi CymMMa, KOTOPYI0 MOXHO HaOpaTh, YCIEIIHO BBHIMOJIHUB BCE KOHTPOJBHBIC
Meponpusitusi, cocrasiser 100 Oammos. s TONyYeHUS TOJOKUTEILHOW OIGHKU «3a4TEHOY
HeoOxommuMo HaOpath He MeHee 30 6amioB.



OneHka «3a4TEHO)» BBICTABIAETCS CTYACHTY, €CJIM OH IOKa3aJl BCECTOPOHHHE, CHCTEMaTU3UPOBaHHbIE,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.

OreHka «HE 3aUTCHO» BBICTABISIETCS CTYICHTY, KOTOPBHIH HE 3HAaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie omuOku B (HOPMYIUPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yMEET HCIIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

Cocrasisironiiie Tiporiecca 00y4eHus, KOTOpPbIE OIICHUBAIOTCS B X0Jic OOYYEHHs, U MX BKIIaJ B 3a4eT
NPEACTABICHBI HUXE:

Monyns Bxuag B 3a4et,%
Onenka 3a mogynb 1 20
Onenka 3a Mmogynb 2 20
Onenka 3a Mmogynb 3 20
Onenka 3a mogynb 4 20
3ager 20

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpems npoBezieHust 3aueTa 00ydaromuecss MOTYT MOJIb30BAaThCA MPOTrPaMMOil TUCIUTITHEI.



