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

Monyine 2. O0beKTHO-OPUEHTHPOBAHHOE TIPOrpaMMHUpPOBaHue, Tpaduieckuii ”HTepQenc 1 OCHOBBI pabOTHI C
0azamu JaHHbBIX B Python

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

[To uroram oOy4enus obyuatommiicsi Oyaer crocobeH GopMaIn30BaTh U AITOPUTMU3UPOBATH MMOCTABICHHYIO
3ajiady, HamnucaTh MPOTPAaMMHBIM KO C HCIOJb30BAaHHUEM SI3BIKOB IPOrpPaMMMPOBaHUSA, O(OPMUTH KOJ B
COOTBETCTBUH C yCTAHOBJICHHBIMHU TPEOOBAHUAMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
- (opMHpOBaHNE/COBEPIICHCTBOBAHME KOMIIETEHIMI B 001acTU peleHusi NpoQecCHOHAIBHBIX 3a1a4y
[0 MIPOTPAMMHPOBAHMIO C UCIIONB30BaHHEM si3blka Python, mpumenenus maGnoHOB NPOEKTHPOBAHUS
Ha Python, pabotet ¢ Python OuGnnorekamu, mpuUMeHEHUs OOBEKTHO-OPHUEHTHPOBAHHOIO U
(YHKIIMOHAJIBHOTO IPOrPaMMUPOBAHUS.

3agaum AUCHUILUIMHBI
- HAy4YUTHCS UCIOJIb30BaTh 0a30BbIe THITBI M KOHCTPYKIMH sI3bIKa porpaMmuposanust Python;
- chopmupoBaTh yMeHHE paboTaTh CO CTaHAAPTHBIMH CTPYKTypamMH IaHHBIX B Python, mmcars
¢ynknuu Ha Python, mpuMeHsTh (QyHKIMOHAJIbHBIE OCOOEHHOCTH s3biKa, paborarh ¢ (aiimamu ¢
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 MUCATh MHOTOIIOTOYHBIN Koxt Ha Python, mucars acuaxpoHHBIN Ko Ha Python, paGorats ¢
CETBIO, CO3/1aTh CBOE CEPBEPHOE CETEBOE MPUIIOKCHNE;
- cpopMHpOBaTH YMEHHE MOJIb30BAThCSI CTPYKTYPHBIM IPOrPAaMMHPOBAHUEM, HCIIOJIB30BATH
O6ubnuorexy unittest;
- HAay4YHMTBhCS CO3/aBaTh KOPPEKTHYIO HMEpapXuio KiaccoB, HHTepnpernpoBats UML-nmarpammsl,
BBINOJIHATH Pe(aKTOPUHT CYIIECTBYIOLIETO KO/a;
- chopmupoBaTh yMEHHE co3maBaTh Jlekopatop Kiacca, co3jaBaTh ajamnrtep s HHTepdeiica,
HECOBMECTUMOTO C CHCTEMOM, peain30BbIBaTh nartepH Habmromarens;

- Hay4uTbhCS CO3[aBaTh IIEMOYKY OOSM3aHHOCTEH. co3maBarth aOCTpakTHYIO (GalOpHKy, co3IaBaTh
obpaborunk YAML daiina;

- copmupoBark ymeHue paborarh ¢ OMOIHOTEKOM requests;

- HAay4yuTbCs paboTaTh C PEryISAPHBIMU BbIpaXeHHAMH K3 Python, BBINONHATH CIOXKHBINA MOUCK H
3aMeHy MPH NOMOIIHN PETYISIPHBIX BBIPAKCHUIA;

- chopMHpOBaTH yMEHHE HU3BJICKaTh W H3MEHATH JaHHbIE Npu nomomu Mmoxyins Beautiful Soup,
ncnonb3oBath API 11 momydeHus JaHHBIX CO CTOPOHHUX CAlTOB;

- Hay4YUTbCS CO3/aBaTh M M3MEHATH 0a3bl JaHHBIX U Tabmuipsl B MySQL, nomydars ganHble U3 6a3 u
tabmui B MySQL;

- chopmupoBarh ymeHue co3maBaTh npuioxeHue Ha Django, paborars ¢ Django-mabnonuszaropom,
paborars ¢ 6a30ii JaHHBIX Tpu oMok Django ORM;

- HAay4YHTBCS OTIPABIATH JaHHbIE M3 Opay3epa, BaJHIUPOBaTh JaHHbIE HAa KIMEHTCKOH CTOpOHE,
BAJIMAMPOBATh JAHHBIE Ha CEPBEPHON CTOPOHE, NMPOBOIUTH AYTCHTU(HUKALUIO U ABTOPU3ALMIO TIPH
oMot Django;

- cdopMupoBaTh yMEHHE Cco3laBaTh 4Yar-0ota Ha Oa3e Telegram, paborare ¢ cucremoit Git,
packiaapIBaTh MPOEKT Ha 00OmadHbIid XocTHHT Heroku;

- HAY4YUTHCSI NPUMEHATh MHCTPYMEHTH! 0uOnuorekn NumPy, IpUMeEHSATh MHCTPYMEHTHI OMOIHOTEKH
SciPy, npuMeHsTs HHCTPYMEHTHI Oubnuorexu Pandas 11t paboThl ¢ JaHHBIMU;

- c(hopMHpOBaTh YMEHUE BH3YaJIM3HPOBATh JaHHBIC NPH MOMOUIM MHCTPyMEHTOB Python, nmpumenuts
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(bOpMHpOBaTB YMCHHUC NPUMCHATH HAa MPAKTUKEC MCTOJAbI KJIACTCPpU3AllUN, [IPUMCHATL 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
3a1auu

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh IOpY4YeHUsl YileHaM KOMaH[bl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.3 Brnameer mnpodeccHoHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.




IIPUHLUIIBI OPTaHU3aLUU KOJa;
MOHATHUS KoJieKuuil u ¢pyHkuuii B Python;
Ha3Ha4yeHue (QPYHKIUH B A3bIKaX MIPOrPaMMHUPOBAHMS;
CETEBbIC TEPMUHBI (COKETHI, KIIMEHT, CEPBEP);
NEePBUYHBIX KIIOUCH, THIOB JAHHBIX aTpHOyTOB YMEET CTPOUTH JIEPeBO PELICHUil Iuid BbIOOpa

CYB/;

npuHIHUIB Tpoektupoanust SOLID;
CMBICI IPUHLMTIOB ITpoekTupoBanus SOLID;
MPAaBIWIBHYIO CTPYKTYPY JOKYMEHTA;
HOMUHAJbHBIE, TIOPSIIKOBBIC, HHTEPBAJIbHbIEC IIKAIbI U KAy OTHOLICHHIA;
OTJINYUS Pa3HbIX TUIIOB IIKAJ;
KaTeroprajibHbIC U KOJIMYE€CTBEHHBIC TIEPEMEHHBIC;
MepBbI pacpeiesieHHs IepeMEHHbIX;
YTO TaKO€ YacToTa pacipeiescHus;
YTO TAKO€ HOPMAJIbHOE PACHPE/IIEHIE U KaK €r0 MHTEPIPETUPOBATh;
CBOWCTBA HOPMAJIBHOTO pacIpeleICHuUs;
MIPaBWIIO TPEX CHUIM;
JIUCKPETHOE, HETIPEPhIBHOE M PABHOMEPHOE pacIpe/ieICHUE;
0a30BbIe TUTIBI M KOHCTPYKIWHU Python;
POJIb KOJUIEKIMK ¥ QyHKIHH B porpammuposanuu Ha Python;
MPUHINI pabOoThl KJIMEHT-CEPBEPHON apXUTEKTYPHI;
MPUHLUIIBI IpoeKTHpoBaHus b/, mpumensiemble B paboTe NporpaMM U MPHIIOKEHHI;
MeToasl Moy BS;
HHCTPYMEHTHI 7151 00OpaOOTKU U aHAIN3a JaHHBIX;
Mepbl pazdpoca;
YTO TaKOE aCUMMETPHSI U IKCIIECC;
KaK IOCYUTATh TOYEUHYIO OLIEHKY ¥ HHTEPIPETUPOBATH €€;
KaK pacCcYuTaTh TOBEPUTEIbHBIA HHTEPBAJ U HHTEPIPETUPOBATD €T0;
LEHTPAIBHYIO NIPEJEIbHYI0 TEOPEMY;
MOHATHUS KJIaccoB U 00beKTOB B Python, moHnMaeT ux B3auMOCBSI3b;
ocHoBHbIe nTarTepHsl OOIT;
B KaKHX CUTYyalUsIX IPUMEHATH ocHOBHBIE nartepHbl OOIT;
YTO TAKOE IJIEHCXOIIEPHI;
MpaBuJiIa UCIOJIb30BAHNUS TUICHCXONIEPOB;
MOHATHE HACIIEAOBAHNUS;
MEeXaHU3Mbl HaclleIOBaHUA U €ro PoJib B IporpaMMupoBaHuu Ha Python;
oubnmorexu Python st 06paboTky JaHHBIX;
TEPMHUHBI HOPMATTU3aIUH;
ocHOBHBIe HOpMaibHble popmbr: 1HD, 2H®, 3H®, HOBK npoune Hopmanbhbie dopmbl: 4NF,

SNF, DKNF, 6NF;

OCHOBHBIE IIPOTOKOJIBI TPAHCIIOPTHOTO YPOBHS;
KakK cOOMpaTh JaHHBIC U3 HHTCPHETA;

KaKue CyLIECTBYIOT CIIOCOOBI A1 U3BJIEUECHUS HH(POPMAIIMK U3 UHTEPHETA;
yto Takoe URL, view, 11a0OHBEI;

OTJINYUS Pa3HbIX PACIIUPEHUN TaHHbIX;

BBIOOPKY M T€HEPAIbHYIO COBOKYITHOCTB;

[7I€ HAXOQUTCS KaTajJor OMOINOTEK;

TIOHSITHS TECTUPOBAHUS U OTJIAJIKH;

CIOCOOBI CHHXPOHHU3ALUH [TOTOKOB;

0co0eHHOCTH PabOTHI ¢ OOATBHEIM TLTI030M GIL;

Kak (PyHKIIMOHMPYET B3aUMOJICHCTBUE B MHTEPHETE;

gto Takoe WEB-API;

Kak ycTpoeHa renepauus orsera Ha HTTP-3anpoc;

CYIIECTBYIOIINE NCTOYHUKH JaHHBIX;

HECKOJIBKO BCTPOCHHBIX (PYHKIUH si3b1ka Python;

MOHSTHE 0COOBIX METOJIOB KJIACCOB;

POIBH 0CcOOBIX KITACCOB B ITporpaMMupoBanuu Ha Python;

MPUHIMI paOOThl ACHHXPOHHOTO B3aUMOACHCTBHS;

Kak JI0JDKHO BBIIVISICTh MPEACTaBICHNE JaHHBIX B TAOIMYHOM hopme;
cBo¥icTBa TabmuIbl cTuie QSS U ymeeT ux NpUMEHSITh;

YTO TaKoe OJIIOKH;

0COOEHHOCTH 00BEKTHO-OPHEHTHPOBAHHOM Mozeu B Python;
MeXaHN3M (OPMHUPOBAHUS UCKIIIOUEHHIH;



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;

peuiaTh 3aauu Mo MOCTPOCHHUIO Pa3HBIX BHJOB JuUarpamMM (TOUCUHAs Juarpamma, CTOJIOHMKOBas

JaMarpaMMa, AMarpaMMa COOTHOIICHHS), pa3iudaTh HOPMAJbHOE paclpelesieHue, ONpenensiTb U
YOQJIATH BBIOPOCHI;

BBIACIIATH B 3aJa4€ Ha €CTCCTBCHHOM SA3BIKC HCO6XOZ[I/IMOCTB IIPUMCHCHUA 0a30BBIX 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/layd Ha KOMOMHATOPHWKY, CIOKEHHE W NPOU3BEICHHE BEPOSTHOCTEH, C 3aBUCHMBIMU

COOBITUSIMH, CIIy4alHBIMH COOBITHSIMH, OOBsCHATH (popmyny baiieca, dhopmyny bepuymnu, pemarsb
3a71a4y Ha YCIIOBHYIO BEPOSTHOCTD, 33/1a4¥ HA MaTeMaTHYECKOE OJKUIaHKe, AUCTICPCHIO U CTaHAapPTHOE
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;

OIIPENEIATh U 3aMEHSATH IIPONYILICHHbIC 3HaueHus, 3HaueHus 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;

COo3JaTh IIPOrpaMMy I10 ONKMCAHUIO 3a/laul HAa €CTECTBEHHOM SI3BIKE C MCIIOJIb30BaHUEM KOJLIEKIUH

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;
WHTEPIPETUPOBATh PE3yNbTaTbl BBIOOPKH U COOTHOCUTH HMX C pe3yjibTaTaMH TeHEepPaJIbHOU

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
CaMOCTOATEIIFHYIO paboTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 OcHoBbI TporpammupoBanus Ha Python 15 30 90
OOBEKTHO-OPUEHTUPOBAHHOE
pOrpaMMHpOBaHHE, rpaduyecKuii
2 . 5 10 30
uHTepdeiic 1 OCHOBBI paboThl ¢ OazaMu
naHHbix B Python
3 Coznanmne Web-cepsucos Ha Python 5 10 30
4 Amnanu3 nanasix B Python 5 10 30
Hroro yacos 30 60 180
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 270 gac., 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

BBonHoe BHIIEO K KypCy

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.
CamocrositenbHast pabota

JlononHuTEIbHBIE MAaTEPHAIIBI



TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha MPOrpaMMUPOBAHNE

1.1.2. Tunbl nanabIX. KOHCTPYKINH SI3bIKa
Jlexnus

YucioBble TUIBI U ONIEpaliiy HaJl HUMH
CTpOKOBBIIl THIT JAHHBIX

Jlornueckuy TUN JaHHBIX

YcnoBHBIN ortepaTop

Huxa while

Huxoa for

Oneparops! continue u break

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

1.2. CTpyKTyphl JaHHBIX ¥ QyHKIHH

1.2.1. Konmnekuun

Jlexnus

BceTrpoeHHbie CTpyKTyphl JaHHBIX
MmuosecTBa.Oneparyy ¢ MHOKECTBAMU
Crpoxu. Mnnekcanus cTpok

Crucku

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

CrnoBapu

[Tpumeps! paboThHI ¢ MHOXKECTBAMHU
ITpumeps! paboThI CO CTPOKaMH

[MpumMepsl paboThI CO CIICKAMHU

[Tpumeps paboTsl ¢ MeTogamu split() u join()
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEIbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.2.2. ®ynknuu. Pabora ¢ daitnamu

Jlexnus

Nmennsie pynkun, nacTpykims def
BosBpar 3Hauenuii u3 QyHkimn
MHoeCcTBeHHOE NPUCBAaNBaHNUE, 3aIIaKOBKA M PACIIaKOBKa apryMEHTOB
ApryMeHTHI IO YMOJIYaHUIO U UMEHOBAaHHbBIE apIyMEHTBI
Wuctpyxknust pass(). CorntacoBaHHOCTh apryMEHTOB
OyHkIus Kak 00beKT. DYyHKINY BBICIIUX MOPSIKOB
JIsasmOna-dbyHkms

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

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI



TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha MPOrpaMMUPOBAHNE

Tect Ha oLleHKY

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

Jlexnus

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

Metonst

[Mpumep pedakropunra nporpammsl Ha OOIT
Nuxancynsauus

[Momumopduzm

[MpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIHA
CamocrositensHast pabota
JloTOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.3.2. Hacnenosanue

Jlexnus

Hacnenosanue xnaccos

Ocobennoct 00beKTHOM Mo B Python
DJIeMEHTBI CTaTHYECKON THIU3aMU. AOCTPaKTHBIE KIACChl M POTOKOJIBI
MHOXeCTBEHHOE HaclleI0BaHUE
[TpoGiiembl, CBS3aHHBIE C HAC/IEIOBAHUEM
Komnosunus kinaccos

[TpakTHueckue peKoMeHIauu
[MpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota
JloTOJTHUTEbHBIE MaTepHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

1.4. Yrny6nennsriii Python

1.4.1. OcoObie MeTO/IBI KJTAacCOB. MeXaHu3M paboThl KJIacCoB
Jlexnus

CnenunanbHble METO/IBI KJIACCOB
XemunpoBaHue

CneunanbHble aTpuOyThI

[Teperpy3ka oneparopoB

Konnexiuu u ureparopst

KonrtexctHbie MeHeKePbI
Callable-00beKTHI U JEKOPATOPHI
[MocTpowntens knaccoB AanHbIX dataclass
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota
JloTOJTHUTEbHBIE MaTepHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus 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 neknrod4eHUn

HNuctpykuus assert

Knaccs! uckitouenuit

Co3naHue 1moab30BaTeNbCKUX NCKITIOUEHHH
ITpakTHka paboThI ¢ UCKIIIOUCHUSAMHU
[IpakTuyeckas pabora

BelnonnHeHue 3a1aHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.4.3. YcranoBka BHemHUX Oubnuorek. Pabora c Git
Jlexnus

WucTpykmnust import

Moaynu cTaHaapTHOM OUOIHOTEKH

Cosnanune cpoero Momyist Ha Python

Co3nanue BUPTYaJIbHOTO OKPY)KEHHS

YcranoBka BHenTHUX Oubnuorex Python
[TapannenbHas yCTaHOBKA BEPCHUI HHTEPIIPETATOPA
Git. Pabora ¢ pacnpenenéHHbIMHA CHCTEMaMH YIIPaBICHUS BEPCUIMHU
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus 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 OMINOOK
OnHoBpeMeHHast 00pab0TKa HECKOIBKUX COCAMHEHUH
IIpocroit HTTP-cepBep

OcHoBHbIe OuOMMOTEKH A5t padoTel ¢ HTTP
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

1.6. TectupoBanue kofa

1.6.1. KoHTpomnp KauecTBa MpOrpaMMHOTO Koia
Jlexnus

Oobecriedenue kauectsa u rectupoBanue [10
HMHCTpyMEHTBI CTaTHYECKOTO aHaIN3a 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
JlomoIHUTENbHBIE MaTepHaIIbI
Tect Ha caMOITPOBEPKY IO YPOKY
3ajaHus Ha IPOrPaMMUPOBAHHE

Cemecrtp: 2 (Becennuit)

2. OOBEKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBaHUe, Tpaguueckuii nHTepdelic 1 0OCHOBBI paboTHI ¢
0asamu ganHbIx B Python

2.1. Pabora c 6a3amu JaHHBIX

2.1.1. BBenenue B 06a3bl TaHHBIX. 3HAKOMCTBO ¢ SQL
Jlexnnsa

BBenenue B 0a3nl JaHHBIX

Pensmmonnsie 6a3p1 qanabixio CYB/]

SQL. Co3nmanne 60a3bl JaHHBIX

OcHOBHBIE Olepanuy ¢ TabIuIaMu

[IpakTnueckas pabota

Brimonnenue 3ananuii o reme JeKIUN
CamocrostenbHast pabota

JlononHuTEIbHBIE MAaTEPHAIIBI

JlanHble U1 npakTu4eckoil pabotel supermarket sales
Tect Ha caMONPOBEPKY IO YPOKY

2.1.2. IIpoextupoBanue 6a3bl JAHHBIX

Jlexnnsa

Caoxnsle 3arpocsl SELECT, o0benunenne Tabnui, mon3amnpockl, TpynmupoBKa
Oynkunu SQL

Hopmanuzauust u rectupoBanue bJ[

[Ipuniuns! npoektupoBanust b/|

Monyns sqlite3 si3pika Python

[IpakTuyeckas pabora

3ananue Ha padoty ¢ b/]

CamocrositenbHast pabota

JlononHuTEIbHBIE MAaTEPHAIIBI

Tect Ha caMOPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBaHHE

TecT Ha OLIEHKY

2.2. lMarrepust OOII Ha Python i pa3paboTKy NpHIIOKEHUS
Jlexnnsa

KagecTBo kona

SOLID-npuHUIHMITEL

[Topoxpatoryie maTTepHbl MPOESKTUPOBAHUS
CTpyKTypHBIE TaTTEPHBI

[loBeneHueckne NaTTePHBI

[Ipaktuyeckas pabora

Brimonnenue 3ananuii o Teme JeKIUN
CamocrositenbHast pabota

JlononHuTEIbHBIE MAaTEPHAIIBI

Tect Ha caMOPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBaHHE

TecT Ha OLIEHKY

2.3. llocTpoenue rpapuueckux HHTEPPEicoB

2.3.1. Oran I. YunMmcs npoeKTHPOBATh MPUIIOKEHHUE
Jlexnnsa

Pazpaborka T3



ApXHUTEKTYpa MPOEKTa

CpencTBa pa3paboTKu

CrpykTrypa npoexra

[Iumem penozuropuit

IInmem monenn

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

Cemunap

JloTIOJTHUTEIbHBIE MaTePHAaIbI

3ajaHue mpoeKTa

2.3.2. Oran II. OcHOBBI Tpadudeckoro uHTEpdeiica MPUIOKEHUS
Jlexnus

Bgenenue B mporpammuposanne GUI
Ocnossl PyQT

BumkeTsl U cUrHaibl

Packnanku (layouts)

[Iporpammuposanue Bumxeros B OOII ctune
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEIbHBIE MaTePHAIbI

3ajaHue mpoeKTa

2.3.3. Oran 1. [TpoxaBuHyTHIE BOBMOXKHOCTH OUOMHOTEKH Pyside
Jlexnus

Oxkna B PyQt

CurHansl ¥ coObITHS

MHuoronoTtoyHoe mporpamMmmupoBanne B PyQt
TectupoBanue PyQt-npunoxenuit
Wnrerpuposanue GUI B apxutextypy MVP
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3ajaHue mpoexTa

2.3.4. Oran V. Kacromuzanus uaTepdeiica npuiokeHus
Jlexnus

Kacromuzanus okHa

Co3naHue BUIKETOB

Omnpenenennie cTuiei

AHuManmu

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI

3ajaHue mpoeKTa

3. Co3nanue Web-cepBucos Ha Python

3.1. O6mee npencrasnenue o WEB

Jlexnus

OCHOBBI OpraHHU3aIUN KOMITBIOTEPHBIX ceTei u Mojaens TCP/IP
TpaHCHOPTHBIN YPOBEHB U €r0 MPOTOKOJIBI

bubnuoreka requests



[IpakTuka no requests

[MpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

Tect Ha oLleHKY

3.2. COOop IaHHBIX CO CTOPOHHUX CaHTOB

Jlexnus

Beenenne B 00paboTKy JTaHHBIX

[Torck ¢ NOMOUIBIO PEryIsIPHBIX BBIPAXKEHUI
CuMBOJIBHBIE KJIACCHI U KBAHTU(HUKATOPHI
C0oXHBIH [TOUCK U 3aMeHa

[MpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIHA
CamocrositensHast pabota

Tect Ha oLleHKY

3ajaHus Ha IPOrpaMMUpPOBaHKE (ITPAKTHUECKOE 3aJ]aHie 110 PETYIISIPHBIM BBIPAKESHHSIM )
3.3. Beautiful Soup u pabora c API

Jlexnus

00630p MeTomoB Moaynst Beautiful Soup

CnoxHblil mouck 1 u3menenue ¢ Beautiful Soup
Pabora uepe3 Web-API

[pakruka padotsr ¢ API

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3ananus Ha IporpaMMupoBaHue (pakTudeckoe 3ananue mo Beautiful Soup, Konseprep Bator)
3.4. Pazpaborka WEB-npunoxenust

3.4.1. Python u WEB-¢peiimBopku

Jlexnus

00630p cymecTByronmx web-gpetimopkos Python
ApxuTektypa web-npuiokeHus

PoytuHr 1 ycTpoicTBO View

YcraHOBKa M 3aITyCK MpocTeiiiiero npuioxkenus Ha Django
[Ta6nonuzanus Django

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

3ajaHue mpoeKTa

3.4.2. BzaumonelicTBue ¢ 6a3aMu JaHHBIX C TOMOIIbI0 Django
Jlexnus

Hcnonp3oBanue pazauyHbIX 0a3 JaHHBIX JUIS pa3paboTku web-TpriokeHui
Pa6ora ¢ Django ORM

Peanmzanusa Django ORM B npoekre
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTePHAIIbI

3ajaHue mpoeKTa

3.4.3. OcHoBnl Frontend-pa3zpabotku

Jlexnus

OcuoBst HTML-BEpcTKH



INonxnrouaem CSS

JavaScript u ero npumeHeHue
Jn3aitH-cucTeMbl

Hacrpolika npoekra ¢ HCIOJIb30BaHUEM IU3AHH-CUCTEMBI
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota
JloTIOJTHUTEIbHBIE MaTePHAIbI

3ajaHue mpoeKTa

3.4.4. [lpoxBuHyTHIE BO3MOXHOCTH Django
Jlexnus

ABromMarnyeckoe TectupoBanue u Django
Django u Telegram-60Tsb1
Konreiinepuzanus

Acunxponssle 3anpocsl (Celery)
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota
JloTIOJTHUTEbHBIE MaTePHAIIbI

3ajaHue mpoeKTa

4. Ananu3s nansbix B Python

4.1. Benenue B aHau3 JaHHBIX
Jlexknus

Bunap!l nanHbIx

[Mpeno6paboTka maHHBIX
CamocrositensHast pabota
WNHcTpymMeHTs! paboThI ¢ TaHHBIMU
TecT Ha caMONIPOBEPKY IO YPOKY
3anaHus Ha IPOrpaMMUPOBAHNE
Jlexknus

Maccussl

Bexropsl

[IpakTuyeckas pabora
BrinonseHue 3a1anuii 0o TeME JIEKIUU
CamocrositensHast pabota
JloTIOJTHUTEbHBIE MaTePHAaIbI
TecT Ha caMONIPOBEPKY IO YPOKY
3anaHus Ha IPOrpaMMUPOBAHNE
Tect Ha oLleHKY

3ajaHud Ha OLIEHKY

Jlexknus

bubnmuoreka Pandas
CamocrositensHast pabota

TecT Ha caMONIPOBEPKY IO YPOKY
3anaHus Ha IPOrpaMMUPOBAHNE
4.2. UccnenoBanue naHHbIX ¢ Python
4.2.1. OnucarenbHble cTaTUCTUKUA. CTaTUCTHKA BBIBOAA
Jlexknus

OmnucarenbHble CTAaTUCTUKU
CamocrositensHast pabota

TecT Ha caMONIPOBEPKY IO YPOKY
3agaHus Ha IPOrpaMMUPOBAHNE



Jlexnus

Bri0opka u reHepasbHas COBOKYITHOCTb
Pacnpenenenus

Onesku

TectupoBanue runores

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota
JlononHuTeIbHBIE MaTEpUAIIb]

Tect Ha caMONPOBEPKY 110 YPOKY
3anaHus Ha IpPOrpaMMUpPOBaHHE

4.2.2. MeToapl BU3yalIU3aliu

Jlexnus

Mertonp! BU3yanu3anuu

bubmuoreka Matplotlib

bubnnoreka Seaborn

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota
JlononHuTEeIbHBIE MaTEpUAIIb]

Tect Ha caMOIIPOBEPKY

3anaHus Ha IPOrpaMMUpPOBaHHUE

Tect Ha oLleHKY

3ajaHud Ha OLIEHKY

4.3. Ipoekr “Ananu3 nanubix B Python™
CamocrositensHast pabota

3ajaHue mpoeKTa

Jlexnus

Pa360p npumepa mpoexra
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota
JlononHuTEeIbHBIE MaTEpUAIIb]

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatomiemycss He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHHe AJis
MPOBECHNUS TUCTAHIIMOHHBIX CEMUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBLIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
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 oOparieHus:
15.12.2020). - IMonnenii Texct (Pexxum goctyna : u3 cetn MOTU / YnaneHHslid JocTyI)

2. Python anst cioxHbBIX 3a7a4: HayKa O JJAHHBIX U MaluHHOE 00yueHwue [Tekct], [y4el. mocodue ais
By30B] //Ix. Banuep Ilnac ; [mep. ¢ aarn. U. [lanwsru]. -CI16., [Tutep, 2018

3. Python u MmammnHoe 00y4yenue, DieKTpoHHas Bepcus nedaTHoi myonukanuu / C. Pamka. —
Mockga, JIMK Ilpecc, 2017



Jlureparypa u3 cpeacTB kadeapsr:

1. Think Python [Onekrponnsiii pecypc]| — Pexxum nocryna -
https://greenteapress.com/wp/think-python-2e/

2. Automate the Boring Stuff with Python [QnexTponsstii pecypc] — Pexxum gocryna -
https://automatetheboringstuff.com/

3. Dive Into Python 3 [QnexrponHslii pecypc] — Pexum gocrymna
-http://diveintopython3.problemsolving.io/

4. Problem Solving with Algorithms and Data Structures using Python [QnexTponHslit pecypc] —
Pexxum nocryna -https://runestone.academy/runestone/static/pythonds/index.html

5. Swaroop Chitlur. A Byte of Python [9nexrponnsliii pecypc] — Pexxum goctyna -
https://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.02.pdf — 2020.

6. ®enopos . OcHOBBI TporpaMMHupoBaHus Ha puMepe si3bika Python [Tekct] : yuebnoe mocobue /
. ®enopos. - 2018.

7. Ceeitrapt 3. ABroMaTH3auus pyTHHHBIX 3aja4 ¢ momouibio Python [Tekct] : mpakTtudeckoe
PYKOBOJICTBO JuTs HaunHaromux / O Ceeiirapt. — Jlnanekruka, 2021.

8. Pobept Maptun. YncThlii Kof: co3Aanue, aHanu3 U pepakTOpUHT.

9. Mapk Cammepduna. Python Ha npakTuke.

10. T'appu IlepcuBainb, bo6 I'peropu. [larrepus! pazpabotku Ha Python.

11. IMpoxopenok H.A., IponoB B.A. Python 3 u PyQt6. Pa3paborka npunoxennit. — CII0.:
BXB-Ilerepoypr, 2023

12. Harry J.W. Percival. "Test-Driven Web Development with Python":
http://www.obeythetestinggoat.com/pages/book.html#toc

13. Kuwnra m3narensctBa O'Reilly (noctynHa onnaiin, anr.): https://docs.python-guide.org/

14. JIlyta, Mapk. M3yuaem Python: aBropureTHbIN Kypc 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoanus / Mapk Jlyri; nepeBox ¢ anrmuiickoro FO. H. Apremenko. — 5-e uza. — Mockaa:
Huanextuka; Cankr-IlerepOypr: duanektuxka, 2020.

15. Yuebnas cratbs: https://docs.python.org/3/tutorial/errors.html

16. Reitz, K., Schlusser, T. The Hitchhiker's Guide to Python: Best Practices for Development. —
O'Reilly, 2016. — URL: docs.python-guide.org

JomnonHurensHas aureparypa

1. Python na npakTuke [TekcT], co3nanue Ka4eCTBEHHBIX MPOrPaMM C UCIOJIb30BAHUEM HapalIen3Ma,
6ubnuorek u marrepHo/M. Cammepdunn, -M, JIMK Ilpecc, 2014

2. Nzyuyaem Python / Opuk Matus, Cankr-IletepOypr, [lutep, 2020

3. Python u ananu3 nanseix, [lepBuunas o0paboTka naHHBIX ¢ npuMeHeHreM pandas, NumPy u
[Python / V. Makkuau. — Mocka, IMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(nara obpamenus: 26.01.2021). - I[lonuslit Texket (Pexum nocryna : u3 cetu MOTU / YnaneHHsii
JOCTYI)

JlononHuTeIbHAS IUTEPATYPa U3 CPEACTB Kadeapso:

1. Boppu I1. M3yyaem nporpammupoBanue Ha Python [Tekcr] / I1. Bappu. — 2017.

2. CagenbeB B. Craructuka n kotuku [Tekct] / Bnagumup CaBenbes. — 2018.

3. Bocnas C. Crarucruka ais Bcex [Tekcr] / Capa bocnas. — 2015.

4. Xamunynnus P. [. Teopus BeposiTHOCTEH 1 MateMarnueckas ctaructuka [Teker] / P.A.
Xamuaymud. — 2020.

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

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

Brenenuve B ananu3 gaHHbIX ¢ ToMoIibio 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 HyHBIL: https://thecode.media/tcp-ip/

TCP u UDP — B uem paszunuua: 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 perynapHbix Bbipaxenuit: https://regex101.com/

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

10. PySide6.QtWidgets - https://doc.qt.io/qtforpython/PySide6/QtWidgets/index.html

11. Brenenne B aHanu3 AaHHBIX ¢ TOMOIIb0 Pandas - https://habr.com/ru/post/196980/

WXy kv -



12. OtkpsiThIe AataceTsl - https://www.kaggle.com/datasets

13. ®enepanbHas ciyx0a rocyIapCTBEHHON CTaTUCTUKH - https://rosstat.gov.ru/

14. Ounmanbhas gokymenTanus (aHri.): https://docs.python.org/3/

15. Joxymenranus no uckimodeHusM: https://docs.python.org/3/library/exceptions.html
16. Mogens GitFlow: https://nvie.com/posts/a-successful-git-branching-model/

17. CoBpemeHHbIi TT0JX01 K BepcuoHuposanuto aist CI/CD:
https://www.atlassian.com/continuous-delivery/continuous-integration/trunk-based-development

18. JloxymenTtanus Postgres nmpo cpaBHEHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

19. loxymenranus Postgres mpo apyrue GyHKIUM paboTbl CO CTPOKAMH -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

20. MaTepakruHbIid yueOHUK 110 SQL - http://www.sql-tutorial.ru/ru/content.html
21. https://www.sqlitetutorial.net/

22. https://docs.python.org/3/library/sqlite3.html - moxymenTamus mo moaymro sqlite3
23. https://doc.qt.io/qtforpython/index.html — nokymenTamus

24. https://www.pythonguis.com/pyside6/ — yueOHUK

25. https://pytest-qt.readthedocs.io/en/latest/intro.html — nokymenTauus no pytest-qt
26. https://docs.python-requests.org/en/latest/index.html

27. https://www.useragentstring.com/

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

29. https://www.crummy.com/software/BeautifulSoup/bs4/doc.ru/bs4ru.html

30. https://world.openfoodfacts.org/

31. https://publicapis.io/

32. https://www.djangoproject.com/

33. https://awesomedjango.org/

34. Urposoii Tpenaxkep mo Python: py.checkio.org

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

36. MP3 to Numpy and back | Kaggle
https://www.kaggle.com/code/gabrielmilan/mp3-to-numpy-and-back

37. User Guide — pandas 2.0.2 documentation (pydata.org)

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

39. MoewM aaraceT: pyKOBOJICTBO IO OYHCTKE JaHHbIX B Python (proglib.io)

40. pandas documentation — pandas 1.5.3 documentation

41. Harnsaas mmapranka no onepanusm ¢ DataFrame B pandas juist data wrangling u He TONBKO
(tproger.ru)

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

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

44. 6 Steps to Evaluate a Statistical Hypothesis Testing (enago.com)

45. 17 Statistical Hypothesis Tests in Python (Cheat Sheet) - MachineLearningMastery.com
46. Matplotlib documentation &#8212; Matplotlib 3.7.1 documentation

47. Animation — Matplotlib 3.7.1 documentation

48. Example gallery — seaborn 0.12.2 documentation

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

HoxymenTanus Postgres npo cpaBHEHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Joxymenranus Postgres npo npyrue GyHKIHNA paboThl CO CTPOKAMHU -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

Tectep peryisipHbIX BeIpaXXeHHH - https://www.regextester.com
NurepaktuBHbiil yaeOnuk o SQL -http://www.sql-tutorial.ru/ru/content.html



BBenenue B aHanmu3 AaHHBIX ¢ ToMoInkio Pandas - https://habr.com/ru/post/196980/

Hauano pa6otst ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
[podeccuonanbublii HHGOPMAIIMOHHO-AaHATTUTHYECKUH pECypC, MOCBSIIECHHBINH MAITHHHOMY
00y4YeHHIO, pacIIO3HABaHUIO 00PAa30B M MHTEILICKTyaIbHOMY aHAIN3y NaHHBIX —
http://www.machinelearning.ru/

Nudopmanmonnas cucrema «Exnnoe okHoO focTyna k oopazoBareibHbM pecypcam» (MC «EnuHoe
OKHO») — http://window.edu.ru/

[Inardopma otkpeiToe obpazosanue — https://openedu.ru/

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CamocrostenpHas paboTa MoxpasieisieTcs Ha ayJUTOPHYI0 U BHEAyAUTOPHYIO. AyIUTOPHYIO
CaMOCTOSATEJIbHYIO pa0OTy COCTaBIIAIOT NPAKTHYECKHE 3aJaHNsl, KOTOPBIE BHIMOIHSIIOTCS CIIyIIATEII MU
BO BpeMs Y4YeOHBIX 3aHATHH, pe3yJabTaTbl €€ BBHIIOJHEHUS MPOBEPAIOTCS M OLCHHUBAIOTCS
IpernojiaBaTesieM B yueOHOM Iporiecce.

BreaynuTopHas camocTosTensHas paboTa BKIIOYaeT (GopMbl: U3ydeHHE JOMOTHUTEIBHOM JINTEPaTyphl,
MOJTrOTOBKA UTOTOBBIX IPOEKTOB 10 MOAYJISIM, ITOATOTOBKA MPOEKTA.

OCHOBHBIMH KPHUTEPHUSMHU KadeCTBa OPTraHU3aLMH CaMOCTOATENIBbHOH pabOThl CIIYKUT HaJIH4dUe
KOHTPOJIS PE3yJIbTAaTOB CaMOCTOSITEIbHON pabOTHI.

OCHOBHBIMH  COBpPEMEHHBIMH (hOpMaMu OpraHM3alUM CAMOCTOSATENBHON paboThI ABIISIIOTCS
TBOpYEcKHe padoThl U paboTa ¢ HHGOPMALMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSMHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®Du3MKa NEePCIEeKTUBHBIX TEXHOJIIOTUI: MUKPO- U HAHODJIEKTPOHHKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
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

E.A. Mamesckasi, cTapiinii METOIUCT

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
3a/1auu

YK-3.1 Opranmzyer U KOOPAUHHUPYET PaOdOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh IOpY4YeHUsl YileHaM KOMaH[bl, OpraHU30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHMA

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

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

3HATb:




IIPUHLUIIBI OPTaHU3aLUU KOJa;
MOHATHUS KoJieKuuil u ¢pyHkuuii B Python;
Ha3Ha4yeHue (QPYHKIUH B A3bIKaX MIPOrPaMMHUPOBAHMS;
CETEBbIC TEPMUHBI (COKETHI, KIIMEHT, CEPBEP);
NEePBUYHBIX KIIOUCH, THIOB JAHHBIX aTpHOyTOB YMEET CTPOUTH JIEPeBO PELICHUil Iuid BbIOOpa

CYB/;

npuHIHUIB Tpoektupoanust SOLID;
CMBICI IPUHLMTIOB ITpoekTupoBanus SOLID;
MPAaBIWIBHYIO CTPYKTYPY JOKYMEHTA;
HOMUHAJbHBIE, TIOPSIIKOBBIC, HHTEPBAJIbHbIEC IIKAIbI U KAy OTHOLICHHIA;
OTJINYUS Pa3HbIX TUIIOB IIKAJ;
KaTeroprajibHbIC U KOJIMYE€CTBEHHBIC TIEPEMEHHBIC;
MepBbI pacpeiesieHHs IepeMEHHbIX;
YTO TaKO€ YacToTa pacipeiescHus;
YTO TAKO€ HOPMAJIbHOE PACHPE/IIEHIE U KaK €r0 MHTEPIPETUPOBATh;
CBOWCTBA HOPMAJIBHOTO pacIpeleICHuUs;
MIPaBWIIO TPEX CHUIM;
JIUCKPETHOE, HETIPEPhIBHOE M PABHOMEPHOE pacIpe/ieICHUE;
0a30BbIe TUTIBI M KOHCTPYKIWHU Python;
POJIb KOJUIEKIMK ¥ QyHKIHH B porpammuposanuu Ha Python;
MPUHINI pabOoThl KJIMEHT-CEPBEPHON apXUTEKTYPHI;
MPUHLUIIBI IpoeKTHpoBaHus b/, mpumensiemble B paboTe NporpaMM U MPHIIOKEHHI;
MeToasl Moy BS;
HHCTPYMEHTHI 7151 00OpaOOTKU U aHAIN3a JaHHBIX;
Mepbl pazdpoca;
YTO TaKOE aCUMMETPHSI U IKCIIECC;
KaK IOCYUTATh TOYEUHYIO OLIEHKY ¥ HHTEPIPETUPOBATH €€;
KaK pacCcYuTaTh TOBEPUTEIbHBIA HHTEPBAJ U HHTEPIPETUPOBATD €T0;
LEHTPAIBHYIO NIPEJEIbHYI0 TEOPEMY;
MOHATHUS KJIaccoB U 00beKTOB B Python, moHnMaeT ux B3auMOCBSI3b;
ocHoBHbIe nTarTepHsl OOIT;
B KaKHX CUTYyalUsIX IPUMEHATH ocHOBHBIE nartepHbl OOIT;
YTO TAKOE IJIEHCXOIIEPHI;
MpaBuJiIa UCIOJIb30BAHNUS TUICHCXONIEPOB;
MOHATHE HACIIEAOBAHNUS;
MEeXaHU3Mbl HaclleIOBaHUA U €ro PoJib B IporpaMMupoBaHuu Ha Python;
oubnmorexu Python st 06paboTky JaHHBIX;
TEPMHUHBI HOPMATTU3aIUH;
ocHOBHBIe HOpMaibHble popmbr: 1HD, 2H®, 3H®, HOBK npoune Hopmanbhbie dopmbl: 4NF,

SNF, DKNF, 6NF;

OCHOBHBIE IIPOTOKOJIBI TPAHCIIOPTHOTO YPOBHS;
KakK cOOMpaTh JaHHBIC U3 HHTCPHETA;

KaKue CyLIECTBYIOT CIIOCOOBI A1 U3BJIEUECHUS HH(POPMAIIMK U3 UHTEPHETA;
yto Takoe URL, view, 11a0OHBEI;

OTJINYUS Pa3HbIX PACIIUPEHUN TaHHbIX;

BBIOOPKY M T€HEPAIbHYIO COBOKYITHOCTB;

[7I€ HAXOQUTCS KaTajJor OMOINOTEK;

TIOHSITHS TECTUPOBAHUS U OTJIAJIKH;

CIOCOOBI CHHXPOHHU3ALUH [TOTOKOB;

0co0eHHOCTH PabOTHI ¢ OOATBHEIM TLTI030M GIL;

Kak (PyHKIIMOHMPYET B3aUMOJICHCTBUE B MHTEPHETE;

gto Takoe WEB-API;

Kak ycTpoeHa renepauus orsera Ha HTTP-3anpoc;

CYIIECTBYIOIINE NCTOYHUKH JaHHBIX;

HECKOJIBKO BCTPOCHHBIX (PYHKIUH si3b1ka Python;

MOHSTHE 0COOBIX METOJIOB KJIACCOB;

POIBH 0CcOOBIX KITACCOB B ITporpaMMupoBanuu Ha Python;

MPUHIMI paOOThl ACHHXPOHHOTO B3aUMOACHCTBHS;

Kak JI0JDKHO BBIIVISICTh MPEACTaBICHNE JaHHBIX B TAOIMYHOM hopme;
cBo¥icTBa TabmuIbl cTuie QSS U ymeeT ux NpUMEHSITh;

YTO TaKoe OJIIOKH;

0COOEHHOCTH 00BEKTHO-OPHEHTHPOBAHHOM Mozeu B Python;
MeXaHN3M (OPMHUPOBAHUS UCKIIIOUEHHIH;



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;

peuiaTh 3aauu Mo MOCTPOCHHUIO Pa3HBIX BHJOB JuUarpamMM (TOUCUHAs Juarpamma, CTOJIOHMKOBas

JaMarpaMMa, AMarpaMMa COOTHOIICHHS), pa3iudaTh HOPMAJbHOE paclpelesieHue, ONpenensiTb U
YOQJIATH BBIOPOCHI;

BBIACIIATH B 3aJa4€ Ha €CTCCTBCHHOM SA3BIKC HCO6XOZ[I/IMOCTB IIPUMCHCHUA 0a30BBIX 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/layd Ha KOMOMHATOPHWKY, CIOKEHHE W NPOU3BEICHHE BEPOSTHOCTEH, C 3aBUCHMBIMU

COOBITUSIMH, CIIy4alHBIMH COOBITHSIMH, OOBsCHATH (popmyny baiieca, dhopmyny bepuymnu, pemarsb
3a71a4y Ha YCIIOBHYIO BEPOSTHOCTD, 33/1a4¥ HA MaTeMaTHYECKOE OJKUIaHKe, AUCTICPCHIO U CTaHAapPTHOE
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;

OIIPENEIATh U 3aMEHSATH IIPONYILICHHbIC 3HaueHus, 3HaueHus 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;

COo3JaTh IIPOrpaMMy I10 ONKMCAHUIO 3a/laul HAa €CTECTBEHHOM SI3BIKE C MCIIOJIb30BaHUEM KOJLIEKIUH

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;
WHTEPIPETUPOBATh PE3yNbTaTbl BBIOOPKH U COOTHOCUTH HMX C pe3yjibTaTaMH TeHEepPaJIbHOU

COBOKYITHOCTH;

yCTaHOBUTH uHTepIperaTop Python cebe Ha koMmbIOTED;



BJIAA€Th:

- CTPYKTYPHBIM NPOrpaMMHUpPOBaHUEM, OMOIHOTEKOH unittest;

- OubnHMoTeKoii requests;

- Django-ma6nonnsaropom;

- cucremoii Git;

- uHCTpyMeHTamu Oubmuoreku NumPy, uHCcTpymeHTamm Oubnuoreku SciPy, MHCTpymMeHTamu
oubnuorexu Pandas 1uist paboThI ¢ JaHHBIMU.

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

TecToBble 3ananMs

1. Kaxas Bepcust s3bika Python siBnsieTcst aktyansHOU B HacTosiIiee Bpems?
Python 3.X

Python 2.6.X

Python 1.X

UTo Takoe MHCTPYKLMS B SA3bIKaX MPOrPaMMUPOBAHHUS?

KOMaH/Ia JIJIs BBITIOJIHCHMSI KAaKOT0-JIN0O0 JeHCTBUS

JOKYMEHT C TepedrcIeHIeM BCeX KOMaH/I sI3bIKa

JaHHBIE, KOTOPBIE MOJI30BATENb BBOAUT C KOHCOJIH B MIPOTPAMMY

e o 0 o IV

CIICHCUMBOIJIbI, UCITOJIB3YEMbBIC JI HAIITMCAHUS KOOa

3. Kakue 31eMeHTHI HCHONB3YIOT Ul (hOpMHUPOBaHMS CTPYKTYphl mporpammsl B Python? Bribepute
BCE BEpHBIE BApUAHTBHI.

poOebI
JBOECTOUHE
TaOyISIIHS
¢burypHsie CKOOKH
KOMaH/IbI SI3bIKa

3HaK #

4. Jhonmwia numer nporpaMMy Ha s3bike Python. Kakyro komanzmy el Hy>KHO 3amucaTh Ha MECTO
IPOITyCKa, YTO BBIBECTH HA IKPaH CyMMY 4ucel a U b? 3anummnTe oTBET CTPOYHBIMU OyKBaMH.

Kox nporpammel JIroqmusibL.
a=2
b=4

5. Ectb Oonpmioli 00bEM nMaHHBIX 1O KiueHTaM. B xome paboTel HeoOxommmo oOpamarbest K
HeOombImoMy yucay croilnoB. IIpu 3ToM KpuTHuHa CKOpPOCTh paboThl. Kakoil TWn Momenu AaHHBIX
Jyy4lie BIOpaTh?

Kononounsie (cTonbuarsie) 6a3sl gannbix (Clickhouse, Vertica)
Pensmmonnsie 6a3w1 qanabix (SQLite, Postgres)

I'pacdoBbie 6a3bl JaHHBIX

Hepapxudeckne 6a3bl JaHHBIX

6. JlaHHBIE, KOTOpPBIC HY)KHO XpaHHUTh B 0a3e JIaHHBIX IPEICTABUMBI B BUjIe HA0Opa CBA3aHHBIX TaOJHIIL.
Kakoii Tun 6a3el JaHHBIX Oy/IeT MOAXOMSIIIM?

Pensimonnas B/J

baza naHHBIX ¢ MUPOKUMU CTOIOIAME

I'pacdoBas 6a3za maHHBIX

Hepapxuueckas

7. B Tabnuue ¢ wHpopMmalmeld O KIMCHTAaX €CTh MOJs BO3pAacT KIMEHTA, aapec KIUCHTa, HOMEp
teneoHa, mara perucrpauuu. Kakoe W3 mosieidl MOXKET HCIOJIb30BAaThCS B KA4eCTBE IEPBHYHOIO
KJrroya?

e HoMmep TenedoHa



® BO3paCT KJIHEHTa
® J1aTa perucTpanuu
® ajpec KJIMEeHTa

8. B Tabnune ¢ nadopmanmenr o HeABIKUMOCTH (estate) ecTh mose ¢ ataxxoMm kBaptup (floor). Hyxuo
BBIOPATh CTPOKH C HEUETHBIM dTaXOM. Kak 3To MOXKHO crenars?

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

e SELECT * FROM estate WHERE floor is ODD;

o 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 nmpuéma 1 OTHpPaBKU MOYTHI, KaK U U1 HEKOTOPBIX APYIHX ACUCTBUH (HampuMmep, OTIIPaBKU
HTTP-3ampocoB), 3ape3epBUpOBaHBI IOPTHI B nyJe.

a) 00IIEeU3BECTHOM

0) 3aperuCTpUPOBAHHOM
B) I10JIb30BaTEIbCKOM

') YaCTHOM

11. HzBectHo, uto IPv4 ampeca — 310 4 OGnoka umucen ot 0 mo 255 (T.e. Bcero moctymHo 256
BapuanToB). Ckonbko Beero IPv4 agpecos cymecTByer? 3anumunTe KOJINYECTBO HU(P B 3TOM YUCIE

12. Jaubl komnbtotepbl ¢ aBymst IP-agpecamu: 215.154.247.178 n 215.55.238.117. Kakoii nomxnHa
OBITh MacKa IOJICETH, YTOOBI 3T KOMITBIOTEPHI ObLTH B OJTHOM MOJICETH?

a) /24
0) /8

B) /18
r) /215

13. Kakoif W3 HIWKENPUBEIEHHBIX HMCTOYHUKOB IAHHBIX XOPOILIO MOAXOOUT Ui TPEHUPOBKU H
OTPaOOTKH HABHIKA aHAIIU3 TAHHBIX:

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

14. Kakoe u3 MNPUBCACHHBIX pacmnpeHI/Iﬁ JAaHHBIX OCHOBAHO HA APYTOM A3BIKC ITPOrpaMMUPOBAHUA:

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

15. Kakast unpopmanus He conepkutcs B Metoae info():
a. pa3Mep Jaracera

b. umeHa KOJIOHOK

C. KOJMYECTBO NPOMYIICHHBIX 3HAYCHUN

d. Bce 3TO comep>kKUTCS B BhIAa4e METOAA

16. Uto nemaer nannbiii kox: df.dropna(how = ‘all’, inplace = True ):



a. yHaJseT BCe CTPOKHU, IJIE €CTh BCE NPOIYLICHHbIE 3HAUE€HUE 110 KOJIOHKAM M HE IEepe3alluChIBAaeT
UCXOAHBIN nartadpeiim

b. ymamser Bce CTpPOKH, IA€ €CTh XOTA Obl ONHO MPOIYLICHHBIOE 3HAYEHHWE MO KOJOHKaM U
Mepe3anychiBaeT HCXOMHBIN naTappeim

C. yHamseT Bce CTPOKM, IZle €CTh XOTs Obl OAHO IPOINYINEHHbIOE 3HAYEeHHE IO KOJIOHKaM U He
nepe3anuchiBaeT UCXOAHBIN AaTadpeim

d. Bce BhIIIE MEPpCUUCICHHOC HCBCPHO

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

3ajaHue Ha IPOTpaMMHUPOBaHKE

1. IlpusercTBUE

Ha Bxox mporpamma moiydaeTr CTpOKy — MMs Hosb3oBarens. Cumrtaiite e€ M BBIBEAMTE Ha IKpaH
¢pazy: «IIpuser, [ums]!».

OOparure BHUMaHME, YTO BBIBOJMMAs CTPOKA JOJKHA ObITh HallMCaHa B TOYHOCTH TaK, KaK B 3aJaHUH.
Ecnu Oymer ommuarbess peructp OyKB WM OymyT OTCYTCTBOBaTh 3HAKM MpPENHHAHHS, MPOrpamMMa
3acyMTaHa He OyJeT.

Bson BriBox

Banentun [Ipuset, Banentun!

2. Briuucnenve 3Ha4eHUsI IPEABLAYIIETO YUCIA U CIETYIOIIETO

Ha Bxox mnporpamma mnosyuyaer uenoe uucio a. llomyuure 3HaueHHs NOpPEAbLAYIIEro 4UcCia U
cienytouiero. BeiBeaure pesynsrar a—1, a, at1 mo oqHOMY YHCIy B CTPOKY.

BBong Pesynerar

5 4
5
6
3. IIntomen

Erop paspabarsiBaetT mpuiokenne «Komeukun-codaukm». EMy HYXKHO CUMTaTh NaHHBIE O IHTOMIIC,
KOTOpbIE BBE/ICHBI B KOHCOJIb, M HOATBEPANUTH UX BBOJ ITyTEM BBIBO/IA HA DKPAH.

Ha Bxonm mporpaMma mojy4aer 4eThpe mapamerpa: uMs MUTomIla (name), BUJ KUBOTHOTO (animal),
nopona (breed) u Bo3pacr (age).

Heo06xoauMo BeIBeCTH BBEACHHYIO HH()OPMAIIUIO B BUJIE:

Bam nutomerr: animal name

[Topona nutomua: breed

Bospact nuromna: age

Box Pesynprar
Ky3s Bamr nmutomen: kot Ky3ss
KOT

MelH-KyH Ilopoma muromma: MEHH-KyH
5 Bo3spact nutomna: 5

4. A) Cozpaiite 6a3y nanubix (b/I), ucmonssys nporpammy DB Browser for SQLite, ¢ Ha3BaHuem
Python_<damunus na narunmie™.

b) Jlo6aBeTe B coznannyto bJI:
1) Tabmuiy Users ¢ mojisMu: YHUKQJIbHBIH HICHTH(QHUKATOP MOJIb30BaTElNs, MMs, (aMuius,
BO3pPACT, TOPOJI MPOXKUBAHUS, CTPAHA, 1aTa PETUCTPAIMK B OHJIAifH-Mara3uHe.
2) Tabnumy Products ¢ monsMu: yHHKalbHBIA HIACHTH(UKATOp TOBapa, Ha3BaHWE TOBApA,
KaTeropusi ToBapa, CTOMMOCTh TOBapa 3a el. B $.



3) Tabmumy Sales ¢ monsiMH: yHHKaJbHBIA WACHTU(PUKATOP TPaH3aKLHUH, JaTa COBEPLICHUS
TPaH3aKLUK, YHUKAJIBHBIN HMIACHTH(UKATOp KYIUIGHHOTO TOBapa, KOJIMYECTBO €. TOBapa, HalMuue
CKUJKH, ITyHKT BbIIaUW/aipec TOCTaBKU TOBapa

B) 3anonanTe TaOMUIEI BRIAYMaHHBIME JaHHBIMHA (TI0 5-10 cTpOK).
I') epeiinure Bo Bkiaaaky SQL u HanummTe CKPUNTHI, YTOOBI BHIIOJIHUTD CICAYIONINE ACUCTBHS C
B/I:
1) B Tabnuie Users mprcBoiiTe BceM MOIB30BaTENsIM TOpOJI MpokMBaHus MocKBa.
2) B rabmune Users n3aMeHUTE BO3PACT KJIMEHTA BO 2-i cTpoke Tabmuiie Ha 35 neT.

3) B rabmure Products m1o6aBbTe HOBBIN CTONOEI] CO CTOMMOCTBIO TOBapa B pyoIsix (Kypc MOXKHO
B3sTh C caiira lIb Ha nary Bemonaenus /13)

4) B Tabmuue Sales BbiOepuTe CTPOKH, sl KOTOPHIX JaTa COBEPLICHUS! TPAaH3aKIMK Hauboiee
paHHsSA WM Haubosee Mo3Hs, T. €. CTPOKH ¢ MUHUMAJIbHOM U MaKCUMaJIbHOW JaTaMu.

5. 3arpysure nannble Supermarket sales u umnoptupyiite ux B8 DB Browser for SQLite ¢ Ha3Banuem
SupermarketSales <damunus na narnaune>. [1o cchlike MOXXHO TIOCMOTPETh OMUCAHKUE 0a3bl TAHHBIX
https://www.kaggle.com/datasets/aungpyaeap/supermarket-sales

[epetigure Bo Biaaky SQL u HanmuInTe CKpUOTHI, YTOOBI BHITOIHUTD cieaytouue aevictsus ¢ bI:
1) BriGepuTte 3anucu TabIuIbl, B KOTOPHIX noie “‘Branch” npuHumaet 3HaueHue A.
2) BeiOepuTte 3amucu TaOnuIbl, B KOTOphIX none “Branch” npunumaer 3nauenue A minu C.
3) BriGepuTe 3anucu TabMuUIBl, B KOTOPHIX osie “Branch” npuHuMaeTr 3HaueHHE OTIIMYHOE OT A.

pIOCpHUTE 3alMCU TAONMHIBI, B KOTOpbIX mnone “Branch” mpuHumaer 3Hadenue B, a mone
4) BwIO 0 , “Branch” B
Productline paBHo “Fashion accessories”.

5) VYnmanwure 3anvicu TaOIHIIbL, JJIs1 KOTOPBIX Tojie “Rating” nmpuHuMaeT 3HaueHHe MEHbIIIE 5.

6. C nmomomisio SQL 3anpocos k b/ n3 3aganus 2 oTBEThTE Ha BOIPOCHI:
1) Kakoe Konn4uecTBO TpaH3aKIUi COBEPIIIN KIUEHTHI?

OnHa CcTpoKa COOTBETCTBYeT OAHOM TpaH3akuuu. [locie ymanenus ctpok (1.5 3amanust 2) y Hac
octaetcs 847 cTpok

2) CkonbKo TpaH3aKUui ¢ ToBapamu kateropuu «Electronic accessories» Obl10 coBepIieHO?

3anpoc momkeH BeAneTh Tak: SELECT * FROM sales WHERE Productline == “Electronic
accessories”

3) beum nm mokynku ToBapa kxareropuu «Electronic accessories» 3a mepuoj ¢ 3 despans 2019
roga? Ecnu Takue noKynku ObUTH, TO HAWAUTE WX YHCIIO.

3anpochl TOIKHBI BHITTISACTD TAK:

SELECT InvoicelD, strftime('%d.%m.%Y", Date) as trans _date

FROM supermarket sales_data

WHERE (trans_date >= date('2019-02-03")) & (Productline = 'Electronic accessories');

4) KineHTOB ¢ KaKuM pEeHTHHIOM OOJIbIIe
a) 5-7
0) 6ompre 8?7
3anpochl JOKHBI BBINISACTD TaK:
SELECT * FROM sales WHERE Rating == 5 OR Rating == 6 OR Rating == 7,
SELECT * FROM sales WHERE Rating > §;

5) Cxonbko TuNOB omiarkl (nojie Payment)?
3anpoc gomwken Boeisageth Tak: SELECT DISTINCT (Payment) FROM sales;

6) Haiigure croumoctu (Unitprice) u kareropum (Productline) anst ToBapoB, KyIUIGHHBIX B
konuuectre (Quantity) 10 mT. 32 onHy TpaH3aKIMIO. Hanummre 4ucio Takux TpaH3aKIHi.

3ampoc gomwken Beinsiaets Tak: SELECT Unitprice, Productline FROM sales WHERE Quantity = 10;

7. PeryssipHbIE BBIPAXKECHUS
JlanHbIe
st atoro 3ananus norpedyercs CSV-daiin, ckauarh 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
3anganue

CuwnraiiTe ony4eHHbIN (aiin moctpouno. M3 kaxaol CTpOKU M3BIEKUTE Bce email-ajipeca, KOTOphie B
Hell ynoTpeOysinch, U caenaite OOJIBIION YacTOTHBIM CIOBaph, Iae KirodoMm Oyaer email-axpec, a
3HaYeHUEM — KOJIMUYECTBO yIoTpebiaeHuii aToro email-aapeca Bo BcéM daiine.

Beieenute 20 caMbIX 4aCTOTHBIX email-aipecoB ¢ MX YaCTOTHOCTBIO, pa3eEHHBIX 3HAKOM TaOyIIsIInH.

OOparure BHHMaHue: email-agpeca pacronokeHsl He TOJIBKO B MOJAX ajpecara W aJpecaHTa, HHOTIa
OHU BCTPEYAIOTCS U B PYTHX 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'])

df.loc[0,"A"] =1

df.loc[1,"A"] =2

df.loc[2,"A"

df.loc[3,"A"

df.loc[0,"B"
[L,
(2,

df.loc[1,"B"
df.loc[2,"B"
df

A B
0 1.0 5.0
1 2.0 6.0
230 7.0
3 4.0 NaN
Brmonnute 3amanust.

]
1=3
1=4
1=5
1=6
1=7

3ananue 1
[lepeumenyliTe Ha3BaHUS CTPOK B TMOCIEIOBATEIBHOCTh 4HCEN OT 1 10 4, HCHOIB3yA
COOTBETCTBYIOIIUI MeTo/ pandas.

CraHgapTHBIN BBIBOA:
Het BXOAHBIX TaHHBIX

OxumaeMblil pe3ynbTar:
HaradpeiiM ¢ mepeMeHHOBAHHBIMU CTPOKAMHU
df.set_axis([1, 2, 3, 4], axis="index")
A B
110 5.0
2 2.0 6.0
33070
4 4.0 NaN

df.set_axis(list(range(1,5)), axis='index")
A B

1 1.0 5.0

220 6.0

33.07.0



4 4.0 NaN

Konrponbaseiii mpumep  df.index[3] == 3
CrangapTHBIN BBOJ

OxumaeMsblil pe3yapTar

True

3ananue 2

Onpenenure KakoW THIT JAHHBIX Y BTOPOH KOJIOHKH JaradpeiiMa U BHIBEIUTE €TO Ha DKPaH.
CraHgapTHBIN BBIBOJ:

Hert BXO#HBIX 1aHHBIX

OxumaeMblil pe3ynbTar:

Tun faHHbBIX

[MpumMeuanue: 31ech eCTh €IUHCTBEHHO BEPHBIH 0TBeT -- float64
print(df.B.dtype)

float64

Konrponbensiii npumep  df.B.dtype == 'float64'

CrangapTHBIN BBOJ

OxumaeMsblil pe3yapTar

True

3ananue 3

3aMeHHTe NMPOMyIIEHHOE 3HaueHHe B 1atadpelime YuciaoM 6 1 nmepecoxpaHure narappeim.
CraHgapTHBIN BBIBOJ:

Het BXOAHBIX TaHHBIX

OxumaeMblil pe3ynbTar:

JaradpeiiM ¢ 3armoIHEHHBIMH MPOITy CKAMHU
df = df fillna(6)

Konrponbensiii npumep  df.iloc[3,1]==6
CrangapTHBIN BBOJ

OxumaeMsblil pe3yapTar

True

Kpurepun onennBanus
MakcumanbHasi CcymMMma, KOTOPYIO MOXKHO HaOparh, YCIEUIHO BBIIOJHUB BCE KOHTPOJIBLHBIE
Meponpusitusi, coctaimsier 100 OammoB. g monmydeHHS TOJOXHUTEIBHOH OINEHKH «3a4TEHO
HeoOxommuMo HaOpath He MeHee 30 OamioB.

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUS yueOHOUM MporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aU4TEHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH HE 3HAeT OOJbIIEH YacTH OCHOBHOTO
coiepkaHusi y4eOHOW MporpaMMbl JUCHMIUIMHBI, JOMYyCKaeT rpyOble OmMUOKH B (HOPMYJIHPOBKAX
OCHOBHBIX IOHATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IIOJYUYEHHbIE 3HAHMS IIPU PEILIEHUU
TUIOBBIX MPAKTUYECKUX 3aad.

COCTaBJ’IﬁIOH.[I/Ie nponecca O6y‘IGHI/I$I, KOTOPBIC OLCHHUBAIOTCA B XOAC O6y‘l€HI/I$I, W UX BKJIaad B 3a4CT
MPEACTAaBJICHBI HUXKE!

Monynb Bxuaz B 3auer,%
Onenka 3a Moy 1 20
Onenka 3a moxyis 2 20



Onenka 3a moxyis 3 20
Onenka 3a monyis 4 20
3ager 20

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCEMs IIPOBCACHUA 3a4CTa O6y‘laIOH_II/IeC$I MOTYT IMOJIb30BATbHCA HpOFpaMMOI\/’I JUCIHUITIIINHEI.



