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y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEA0BATEIbCKHI YHHBEPCHTET)»

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

A.NU. PrioakoBa

PaGouasi nporpaMma qTMCHUNIUHBI (MOTYJIS)

10 TUCHHILJIMHE: CoBpeMeHHbIE cpeicTBa OBICTPO pa3pabOTKH
110 HANPABJICHUIO: Hayko€MKne TEXHOJIOTUY U S3KOHOMHKA HHHOBAIUI
NpopuJIb NOArOTOBKHU: ITpuknagHON CUCTEMHBIN MHKUHUPUHT

ueHTp "Bricmias nrkona cucreMHoro nHkuHupuara MOTH"
LEHTP AONOJIHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeCeHHHMIA) - 3aueT

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 126 gac.

Bcero gacos: 216, Bcero 3au. ex.: 6
KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2
[Iporpammy cocraBuiu:

P.C. Kynues, crapuuii npenoaaBaTeib

A.A. UnucToB, aCCUCTEHT

E.A. MameBckasi, cTapiuii METOAUCT

K. 3y6uoBa, kauj. (hu3.-Mar. HayK, SKCIIEPT

[Tporpamma oOCy>keHa Ha 3aCeJaHUH LIEHTPa JOMOIHUTEIBHOTO, IOTIOJHUTEIFHOTO MPOECCHOHANBHOTO U
oHnaitH-o0pazoBanus "Ilyck" 28.01.2025



AHHOTANMA

JucuuiivHa cCoCTOUT U3 JBYX MOAYJICH:

1 momynb. OcHOBBI TporpammupoBanus Ha Python.

2 monynb. Pazpabotka Ha mnardopme 1C:IIpennpusitue.

[To uroram oOydenust obyuaromuiicst Oyaer crnocodeH GopMann30BaTh U aNTOPUTMHU3UPOBATH TOCTABIICHHYIO
3ajaqy, Hamucarb MPOTPAMMHBIAKOJ C WCIIOJIb30BAaHHEM S3BIKOB MPOTPaMMHPOBaHHSA, O(QOPMUTH KO B
COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- ($opMHpPOBaHNE/COBEPIICHCTBOBAHNE  KOMIIETEHIIUH  CTYJEHTOB B  OONACTH  pEICHHUs
npodecCHOHANBHBIX 337a4 MO NPOTrPaMMHPOBAHHMIO C HCHOJNB30BaHWEM s3bIKOB Python u 1C,
NPUMEHEHHsI OCHOB NPOTrPaMMHUPOBaHMs, B TOM YHCJIE aCHHXpPOHHOro, Ha Python, mpoexTupoBaHus
POrPaMMHOTO 00ECTICUeHHSI C ITIOMOIIBIO BCTPOCHHOTO si3bika 1C.

33]13‘[1/[ JAUCHUIIINHBI

- HAyYHUTHCS HCIOJIB30BaTh 0a30BbIC THITHI M KOHCTPYKIIMH sI3bIKa porpaMmupoBanust Python;

- chopmupoBaTh yMeHHE paboTaTh CO CTAaHAAPTHBIMH CTPYKTypamu JAaHHbIX B Python, mucars
¢ynkunn Ha Python, mpumeHsTh (QyHKUIMOHATIBbHBIE OCOOEHHOCTH s3bIKa, padorarh ¢ (aimamu c
MOMOIIIBIO si3bIKa Python;

- HAy4uTbCi NPUMEHATh MEXaHM3Mbl HACIICOBAHUs, CO3[daBaTh KJAcchl M pPaboTaTh C HUMH,
00pabaTbIBaTh UCKIIIOYCHUS;

- copmMupoBaTh YMEHHE WCKaTh M HCIPaBIATH OmMMOKKM B mporpamMe Ha Python, TectupoBarh
nporpammbl Ha Python;

- HAYYUThCS MUCATh MHOTOMOTOYHBIN Koj Ha Python, nmucare acuaxpoHHbIi Ko Ha Python, pabotars ¢
CETBIO, CO3/1aTh CBOE CEPBEPHOE CETEBOE MIPUIOKECHUE;

- M3y4YUTh OCHOBHBIC IPHHIMIIEI, MOAXOAbl M MEXaHH3MbBI pa3padOTKH OW3HEC-TPUIIOKECHUH Ha
mwiardopme 1C:Ipeanpusitue;

-  M3YyYUTh BO3MOXXHOCTH OBICTPOW  Kpocc-TuIaThOPMEHHOW  pa3paboTku Ha  Imiardopme
1C:Ilpeanpusitue;

- U3y4YHUTh BOBMOKHOCTH CO3/1aHMsI BeO M MOOWIIbHBIX NpritoxkeHuit Ha miargopme 1C:Ipeanpusitue.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4acTHHKOB

VK-3 CriocoGeH 0Opranu30BbIBaTh U PyKOBOAMTE [[IPOEKTA, CIOCOOCTBYET KOHCTPYKTHBHOMY HPEOIOJICHHUIO
paboTOl KOMaH Ibl, BHIPA0ATHIBAS KOMAH/HYIO  |BO3HHMKAIOIIMX PA3HOINIACHU ¥ KOH(JIMKTOB

CTPATETHIO JUISl TOCTUKCHHS TI0CTaBICHHON VK-3.4 CnocoleH I1ulaHMpOBaTh KOMaHIHYIO paborty,
e pacnpeneniaTb Nopy4eHHUs 4jIcHaM KOMaHJHI,
OPraHU30BBIBATh 00CYKICHUE PA3HBIX HJIEU U MHECHUN

[IK-1 CnocoGen pa3pabarbiBaTh 1 [IK-1.1 3naer ocHOBHBIE (pa3pl JKU3HEHHOTO LUKJA
peann30BBIBATE MHHOBALIIOHHBIC pa3paboTKM W CO3[daHWs, a TaKXKe CTaAuu Ipolecca
TEXHOJIOTMYECKHUE TPOEKTHI, HALICTICHHBIE HA MIPOEKTUPOBAHUS CIONKHOTO MHHOBAIIMOHHOIO HAayKOEMKOIO
CO3ZJaHUE U OCBOEHHE HOBOU HAYKOEMKOM MIPOJYKTa

MPOAYKINH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:




YMETB:

MPUHIIMITBI OPTaHU3aLUH KOAA;
MOHSATHUS KOJUIEKIUi 1 pyHknui B Python;
Ha3zHayeHue (DYHKIUHA B S3bIKaX MPOTrPaMMHUPOBAHHS;
ceTeBble TEPMHUHBI (COKETHI, KIIUEHT, CEpBEp);
CHHTAKCHC BCTPOEHHOTO si3bika 1ardopmel 1C:IIpennpustue;
BO3MOXXHOCTH OBICTpOH Kpocc-ardopMeHHol paspadborku Ha mardopme 1C:IIpennpusrtue;
0a30BbIe TUIBI U KOHCTPYKIMK Python;
POTb KOJUTEKIMK ¥ QYHKIUH B TporpamMmupoBannu Ha Python;
NPUHIMI pabOThI KIIMEHT-CEPBEPHON apXUTEKTYPHI;
BO3MOXKHOCTH CO3/1aHUs B€O U MOOWIIBHBIX MpriioxkeHuid Ha rardopme 1C:IIpennpusitue;
TIOHSTHSA KJIacCOB U 00beKTOB B Python, moHnMaeT ux B3aMMOCBSI3b;
MOHSATHE HACIIEAOBAHNUS;
MEXaHU3MBbI HACIICAOBAHMUS U €0 POJb B IporpaMmupoBaniu Ha Python;
oubnmorexu Python st 06paboTky JaHHBIX;
I7Ie HAXOIUTCS KaTajior ONOIHOTeK;
MOHATHS TECTUPOBAHUS U OTJIAJIKH;
0co0eHHOCTH PabOTHI ¢ OOATBHEIM TLTI030M GIL;
HECKOJIBKO BCTPOCHHBIX (PYHKIHUH si3b1ka Python;
MOHSITHE 0COOBIX METOJIOB KJIACCOB;
POIBH 0CcOOBIX KITACCOB B ITporpaMMupoBanuu Ha Python;
0COOCHHOCTH 00BEKTHO-OPHEHTHPOBAHHOM Mozeiu B Python;
MeXaHN3M (OPMHUPOBAHUS UCKIIIOUEHHIH;
npuHUUI paboTsl cuctemsl Git;
poIb TecTUpoBaHus B o0ecrieueHnu kayectsa [10;
BUJIbI TECTHPOBAHHMS;
OCHOBHBIE NPHHIMIIBI, MTOJXOABI M MEXaHU3MbI pa3pabOTKu OM3HEC-TPUIIOKEHUH Ha miaTtdopme

1C:Ilpeanpusitue.



— HCIIOJBb30BaTh 0A30BbIC TUITHI U KOHCTPYKIMK Python aist HanmMcaHus MPOCTHIX MTPOTPaMM;
— COIOCTaBHUTH U BEIOpaTh HEOOXOAUMYIO CTPYKTYPY JaHHBIX Ul KOHKPETHOM MPAaKTHYECKOH 3a1aun;
— COCTaBHTb HEPAPXUIO KJIACCOB M OIUCATh X METOJbI TSI KOHKPETHOM NMPAKTUYECKOH 3a/1a4H;
— BBIACTATH B 33/1a4€ HA €CTECTBEHHOM $3bIKE HEOOXOANMOCTh IPUMEHEHUSI MHOTOIIOTOUYHOCTH;
BBIJICTISITh B 33/1a4€ HAa €CTECTBEHHOM S3bIKE HEOOXOIUMOCTh MPUMEHEHUs 0a30BBIX KOHCTPYKIHH
A3bIKa;
—  ONpeneNuTh M CIPOSKTHPOBATh HEOOXOJMMBIC KIIACCHI M METOABI KJIACCOB Ui KOHKPETHOU
MpeIMETHOM 001acTH;
— HammcaTh npocTtoii ko Ha Python;
— HammcaTth coOCTBEHHYIO (DYHKIIHIO Ha si3bike Python;
— HCIIOJb30BaTh Marm4eCKHe METOIbI B HAIIMCAHUU COOCTBEHHBIX porpamm Ha Python;
— THcaTh MHOTOIIOTOYHBIX Kox Ha Python;
— CO37aTh MPOrpaMMy IO ONMMCAHUIO 337a4i Ha €CTECTBEHHOM S3bIKE C MCIOIB30BAHUEM KOJUICKIUI
s3pika Python;
— HCIIOJB30BaTh KOHCTPYKIMHU /ISl TeHEpalluy UCKITtodYeHni Ha Python;
— ycTaHOBHUTH uHTEpHperarop Python cebe Ha kommbIOTED;
— yCTaHOBHTH cpefny pa3paborku PyCharm;
— 4HUTaTh M 3alMCHIBATh JaHHbBIC U3 (ailna;
— ycCTaHaBIMBaTh BHeUTHHE OuOnnoreku B Python;
— wucnoib3oBarhk Git 171 OTCIeKUBAHUS UCTOPUU U3MEHEHU Bepcuil kozaa;
— TmporecTupoBarh ko Ha Python;
— BPYYHYIO CO3/1aBaTh WJIM yCTAHABIMBATh OMOIMOTEKH;
— TpoaHaIU3UpoBaTh Ko Ha Python m ucnpaBuTh OMMOKK B IpOrpaMme;
— HCIIOJIb30BaTh KOJUIEKIUH U (QyHKIMH JUIS HanucaHus nporpamm Ha Python;
— CO3/1aBaTh KJIACCHl M UCIIOIB30BaTh METOIbI KJIACCOB;
— co3laBarb TporpaMmy st oOpaboTku HckmodeHnid Ha Python B ycnoBHWsSIX KOHKpPETHOH
MPaKTHYECKOH 3a1a4u;
— co3maBaTh Kpocc-muardopmenHsle npuioxenus Ha miatgopme 1C:Ilpennpustue;
— BBI3BIBATh U MOJyYaTh PE3yJbTAT BHITOJHEHUS BCTPOCHHBIX (hyHKIMi Python;
— co37aTh IIPOrpaMMy IO ONHCAHMIO 337a4l Ha €CTECTBEHHOM SI3BIKE C HMCIOJIb30BAaHUEM (DYHKIIUI
s3pika Python;
—  Hamucarh nporpamMMmy Ha Python ¢ mpumenenumem OHONMOTEK JJIsl KOHKPETHOH MpPaKTUYECKOM
3aj1a4u;
— HCIIOJIb30BaTh OCHOBHBIE (DyHKIMH M MeToab! Python amnst Hanmcanus coOCTBEHHBIX KJIMEHTCKUX H
CEpBEPHBIX PUIIOKEHUIA;
— ONPEAEINUTH, TPEOYeTCsl U B MPUIIOKEHUH MHOTOIIOTOYHOCTb;
— aHaJIHM3MPOBATh KOJl CTATUYECKH;
— CO37aBaTh aBTOMAaTUYECKUE TECTHI;
— W3MEpSTh MOKPHITHE KOJ]a TECTAMHU;
— paspabarsiBaTh BeO 1 MOOWIIBbHEIE MTpriioxkeHus Ha miardopme 1C:IIpeqnpusitue;
— co3maBath (POPMBI KIIMEHTCKOTO HHTep(eiica.
BIIAJICTh!

- HaBBIKAMH Pa3pabOTKH aJTOPUTMOB H MTPOTPAMM, MTPUTOTHBIX JIJISl IPAKTHYECKOTO MPUMEHEHUS;

- HaBBIKAMH OCBOEHUS METOAMK HCIOJIb30BAaHUS MPOTPAMMHBIX CPENICTB I PEIICHUS MPAKTUYECKUX
3a1a4;

- HaBbIKAMH HaNHCaHUS MPOTPaMMHOIO KoJa C HCIOJB30BAaHHUEM S3BIKOB IPOrPaMMHPOBAHUS,
0 OpMIICHHUS KOJIa B COOTBETCTBUU C YCTAHOBIICHHBIMH TPEOOBAHUSIMH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




1 OcHoBHI TporpammupoBanus Ha Python 15 30 63

) Paspabotka Ha iatgopme 15 30 63
1C:Ilpeanpusitue

Hroro yacos 30 60 126

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

216 yac., 6 3au.e.

4.2.

Cemectp: 1 (Ocennuii)

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

Wrorn 3anarug

[Ipaktuyeckas pabora

Brimonnenue 3aianuii no TeMe JICKLIUH.
CamocrositenbHast pabota

JlononHUTEIbHBIE MAaTEPHAIIBI

TecT Ha caMONPOBEPKY 10 YPOKY

3anaHus Ha IPOrpaMMUPOBAaHHE

1.1.2. Tunb! nanHbIX. KOHCTPYKIMM SI3bIKa
Jlexnnsa

UmcnoBble TUIIBL M ONepallii HaJ HUMHU
CTpOKOBBII THUII TAHHBIX

Jlormyeckuii THIT JTaHHBIX

YcIiioBHEIN onepaTop

Huka while

Hukn for

Omneparops! continue u break

[Ipaktuyeckas pabora

Brimonnenue 3ananuii mo reme JeKIUN
CamocrositenbHast pabota

JlononHuTEIbHBIE MAaTEPHAIIBI

TecT Ha caMONPOBEPKY MO YPOKY

3anaHus Ha IPOrpaMMUPOBaHHE

TecT Ha OLIEHKY

1.2. CTpyKTypHl JaHHBIX U (YHKIHAN

1.2.1. Konmnekmun

Jlexnnsa

BcerpoeHHbie CTPYKTYpBI JaHHBIX
MHuoxectBa.Onepanun ¢ MHOKECTBAMH

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)




Crpoxu. MHnekcanus cTpok

Crucku

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

CrnoBapu

[Tpumeps! paboTHI ¢ MHOXKECTBAMHU

ITpumeps! paboThI CO CTPOKaMH

[TpumMepsl paboThI CO CIICKAMH

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

BelnonnHeHue 3a1aHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

1.2.2. ®ynknuu. Pabora ¢ daitnamu

Jlexnus

Nmennsie pynkun, nacTpykims def

BosBpar 3Hauenuii u3 QyHkimn

MHoeCcTBeHHOE NPUCBAaNBaHNUE, 3aIIaKOBKA M PACIIaKOBKa apTyMEHTOB
ApryMeHTHI IO YMOJIYaHUIO U UMEHOBAaHHbBIE apIyMEHTBI
Wuctpyxknust pass(). CorntacoBaHHOCTh apryMEHTOB
OyHkIus Kak 00beKT. DYHKINY BBICITUX MOPSIKOB
JIssmOna-byHkms

[MpuHIIMTIBL paboTHI ¢ Qaiinamu Ha Python

Pasbop 3ama4 Ha paboty ¢ daiinamu

[IpaBuna 3anucu xona PEP 8

[MpakTuyeckas pabora

BelnonnHeHue 3aaHuil 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTOJTHUTEbHBIE MaTepHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

Tect Ha oLleHKY

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

Jlexnus

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

Metonst

[Mpumep pedakropunra nporpammsl Ha OOIT
Nuxancynsauus

[Momumopduzm

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.3.2. Hacnenosanue

Jlexnus

Hacnenosanue xnaccos

OcobenHoct 00beKTHOM MoJienu B Python
DJIeMEHTBI CTaTHYECKOM THIU3aMU. AOCTPaKTHBIE KIACChl M POTOKOJIBI



MHOeCTBEeHHOE HaclleI0BaHUE

[TpoGiiembl, CBS3aHHBIE C HAC/IEIOBAHUEM
Komnosunus kinaccos

[TpakTHueckue peKoMeHIauu

[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEIbHBIE 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 oneparopoB

Konnexiuu u ureparopst

KonrtexctHbie MeHeKePbI

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

BelnonnHeHue 3a1aHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.4.2. PaGora ¢ ommbkamMu

Jlexnus

O06paboTka omMOOK B IPOTPAMMHPOBAHUHT
JIBe OCHOBHEBIE CTpaTETnu 00PaOOTKH OIMIHOOK
CunTakcuc 00paboTKH OMHO0K

O0paboTKa NCKITFOUCHHH U TIPOU3BOJAUTEIBHOCTD
I'enepanus ncknrodeHUn

HNuctpykuus assert

Knaccs! uckiroueHuit

Co3naHue nob30BaTeNbCKUX NCKITIOUEHHH
ITpakTHka paboThI ¢ UCKIIIOUCHUSAMHU
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAN
CamocrositensHast pabota

JloTIOJTHUTENbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.4.3. YcranoBka BHemHUX Oubnuorek. Pabora c Git
Jlexnus

WucTpykmnust import

Moynu cTaHaapTHOM OUOIHOTEKH

Cosnanune cpoero Momyist Ha Python
Co3nanue BUPTYaJIbHOTO OKPY>KEHHS
YcranoBka BHenTHUX 6ubnuotex Python
[TapannenbHas yCTaHOBKA BEPCHUI HHTEPIIPETATOPA
Git. Pabora ¢ pacnpenenéHHbIMHA CHCTEMaMH YIIPaBICHUS BEPCUIMHU



[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIUA
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 padoThl ¢ HTTP
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.6. TectupoBanue xkofa

1.6.1. KoHTpomnp kKauecTBa MpOrpaMMHOTO KOia
Jlexnus

Oobecriedenue kauectsa u rectupoBanue [10
WHCTpYMEHTBI CTaTHYECKOTO aHaIN3a KoJa
HHCTpYMEHTBI TECTHPOBAHUS

Ucnonp3oBanue GUKCTYp 1 MOK-OOBEKTOB B pytest
[TokpeiTue kona Tecramu. Ilnarun pytest-cov
[IpakTuyeckas pabora

BelnonnHeHue 3aaHuii 110 TEME JIEKIIAA
CamocrositensHast pabota

JloTIOJTHUTEbHBIE MaTePHAIbI

TecT Ha caMONIPOBEPKY IO YPOKY

3agaHus Ha IPOrpaMMUPOBAHNE

1.7. boHycHBIE MaTepHasbl U CAMOCTOSTEILHOTO H3yYCHHUS
1.7.1. Ilporuiecchl U MOTOKU

[Toaxoas! K MapauieIbHOMY HCIIOTHEHHUIO KO
Co3pnaHue NoToKOB

Coznanue nmporeccos

CuHXpOHU3ALNA TOTOKOB

Ouepenn 1 noaaepKaHue MyJia IOTOKOB
bnokuposka GIL B Python

Hcnonp3oBaHye yHUBEpcaJIbHOTO HHTEpdetica concurrent.futures
Hroru 3ansatus

TecT Ha caMONIPOBEPKY IO YPOKY

Tect Ha oLleHKY

1.7.2. AcuHXpOHHOE POrPaMMHUPOBAHKE
ACHHXPOHHOE ITPOTPaMMHUPOBAaHNE KaK aJIbTEPHATHBA TOTOKAM
BBenenue B reHeparopsl

I'enepaTops! KaK cOMpPOrpaMMBI

CunTakcuc async, await 1 awaitable-00beKThI
Monynb asyncio. OCHOBHbBIE (PyHKITHH

Monynb asyncio. paboTta ¢ ceTbto



Monynb asyncio. paboTa ¢ TOTOKaMH | MPOIECCaMU
ACHHXpOHHAS 3arpy3Ka JJaHHBIX ¢ TIOMOIIbI0 OMOIMoTeKH httpx
Hroru 3ansatus

TecT Ha caMONIPOBEPKY IO YPOKY

3anaHus Ha IPOrpaMMUPOBAHNE

Cemecrtp: 2 (Becennuit)
2. Pazpabotka na mnardopme 1C:IIpennpustue

Beenenne. 3HakomcTBO. YcraHoBka Iuiatdopmbl. O030p koHpuryparopa. CozmaHue MpOCTOro
MPUIIOKECHUSI.

Koncrantsl. ®opwmsl. [TogcucreMsl.

Co3nanue xkoHcTaHT. Co3nanue Gopm. BriBon anemenToB Ha Gopmy. Cozganne noacucTeMamu
Monynu. Knuent-cepBepnas mozaens. [IporpaMmupoBanue.

OcHoBsl porpammupoBanust Ha 1C. Pa3bop kineHT-cepBepHO MOIEIH.

Crpasounuku. ®opmer 00bekTOB. O0BeKTHOE uTeHUE. [lepeuncienus.

Coznanmne u Ha3HaueHHWe crpaBouHUKOB. Co3maHre W HazHadueHue (JOpM CIpaBOYHUKOB. UTeHue U3
0a3bl JanHbIx. Co3/laHre U Ha3HAauYCHUE MEPEUHCIICHUN.

Pabora ¢ hopmamu. Coznanue Gopm 6e3 HCIOTB30BAHUS MOAATBLHOCTH.
CamocrositenbHas pabora: 100aBHTh yIOOHBIH HHTEPQEIC MOTB30BATENS CUCTEMBI
HoxymenTsl. Peructpel HakomuieHHsl. PerucTpel CBeqeHUN.

Coznanme u HazHaueHue crpaBoYHUKOB. Co3MaHue U Ha3HAUYCHHE PerucTpoB HakoruieHus. Co3nanue
1 Ha3HaYCHUE PErHCTPOB CBEICHUI.

3arpocsl.
Beenenue B 3anpocsl. Cunrakcuc. KoHCTpyKTOp 3anpoCoB.

Pabora c 3anpocamu 1 U3BIeUEHHE JAHHBIX U3 0a3bl, paboTa CO CIOKHBIMH 3alIPOCAMH, COCAMHEHUS
U OOBEIMHEHUS 3almpocoB, (OPMUPOBAHUE M HACTPOWKA OTYETOB, (OPMUPOBAHUE OTYETOB C
AHMarpaMMaMH.

CamocrositenbHas pabota: J[o6aBUTh OTYETHI O MpoJakax B pas3pe3ax TOBapa, IPYyMIbl TOBApOB,
KOHTAaKTOB, BPEMEHHbBIX MHTEpBaJOB. J[00aBUTh MOCTpOECHHE AMArpaMM IMpOAax, B TOM YHUCIE, B
paspese Mo OTAETbHBIM MEHEHKEpPaM.

BBOI[ Ha ocHoBaHuU. [leuaTHpie q)OpMBI. Hepez[aqa AAaHHBIX MCKIY (l)OpMaMI/I.

Wzyuenne u mMcCmoip30BaHHE MEXaHW3Ma BBojJa Ha ocHoBaHMH. Co3gaHue Me4aTHBIX (OpM M HX
3anonHeHne. CriocoObl epeadu JaHHBIX MeXy (POpMaMH U UX UCIIOJIb30BAHUE.

Otuetsl. CxeMa KOMITOHOBKH JTaHHBIX.
Co3nanue 0T4eToB U paboTa co CXeMOW KOMIIOHOBKH JaHHBIX.
JunamMudeckue crucku. OyHKIIMOHABLHBIC OIIUHU. YCIIOBHOE 0(hOpMIICHHE.

[IpousBonbHBIE 3ampochl B JMHAMHUYECKHX CIHCKaxX. YcioBHoe odopmienne. [IporpammHoe
B3aUMOJIEICTBUE C TUHAMUYECKHUM CITUCKOM.

Pomu. IlpaBa noctyna. Ilons3oBarenu.
Cosnanue poneil. Orpannuenue npas gocryna. Co3naHue MoJb30BaTENCH.
3arpy3ka u3 Excel. 3arpy3ka u xpaneHue n3o0paxeHui.

Iporpammuas peanusanus 3arpy3ku u3 Excel. [IporpammHast 3arpy3ka u300pakeHUH 11 XpaHCHHS
B Oase.

Pacumpenus. Beigaua ¢punansHoro 3aganus. OTBETHI Ha BOIPOCHI.

Cosnanune pacmmpenwuii. [logroropka k mpoegeHuto GuHanbHON paboThl. OTBETHI HA BOMPOCHI IO
Kypcy U pa30op ¢puHaIBEHON pabOTHL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



Cucrema qUCTaHIMOHHOTO OOYYEHUS:

ObyuatomeMycst HeOOXOAMMO HaJIMUYME TOCTYIA B CETh HHTEPHET, KOMITBIOTED.

ITpenopaBaresnto Kypca HEOOXOAMMO HAJIMYUE JOCTYIAa aMUHUCTPATOpa Kypca U 000py10BaHHE AJIs
MPOBEACHUS IUCTAaHIIMOHHBIX CEMHUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKa30yCTOWYMBBIN TOCTYH B
CETb UHTEPHET.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas JuTeparypa

Jlureparypa u3 cpeacTs kadeapsr:

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

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

3. Dive Into Python 3 [Qnekrponnslii pecypc]| — Pexxum noctyna
-http://diveintopython3.problemsolving.io/

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

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

6. @enopos, /1. 1O. IIporpammupoBaHue Ha si3bIKE BEICOKOTO YpoBHs Python : yueGHOe mocobue amst
BY30B — 3-¢ u31., nepepad. u gor. — Mocksa : UznarensctBo HOpaiit, 2021. — 210 ¢

7. Caeiirapt 3. ABroMaTH3aius PyTHHHBIX 33134 ¢ ioMolibio Python [Tekct]: mpaktuyeckoe
PYKOBOJCTBO JUIs HauMHarommx — Jluanekruka, 2021. — 672 c.

8. Kuwmra mznarennctBa O'Reilly (moctymHa onnaiin, anmt.): https://docs.python-guide.org/

9. Jlyru, Mapk. Uzyuaem Python: aBroputeTHBIN Kypc 00BEKTHO-OPUEHTHPOBAHHOTO
nporpammupoanus / Mapk JlyTi; nepeBox ¢ anrmuiickoro FO. H. Apremenko. — 5-e uza. — Mockaa:
Huanextuka; Cankr-IlerepOypr: duanektuxka, 2020.

10. YueOnas cratbs: https://docs.python.org/3/tutorial/errors.html

11. 1C:IIpeanpustue 8.3. Bepcus aiis o0yuenus nporpammupoBanuio, @upma "1C".

12. Beb-cepBuc ans yuedHoro TectupoBanus no miargopme "1C:Ipeanpusitue 8" —
http://edu.1c.ru/dist-training.

13. UnuTepHeT pecypce: http://v8.1c.ru

14. KoMImieKkT BOIIpOCOB CepTH(HUKAIIMOHHOTO SK3aMeHa Ha 3HAaHHE OCHOBHBIX MEXaHH3MOB
mwiatrdopmsl "1C:Ipeanpusitue 8" ¢ npumepamu pemenwnii, M.: Mza-so OO0 "1C", 2021.

15. Metonndeckue Matepuaiisl Kypca o0yuenus "3HakomcTBo ¢ riatdopmoit "1C:Ipeanpusitue 8.3",
M.: U3x-8o OO0 "1C", 2020.

16. Meroanueckue MaTepuaibl Kypca o0ydenus "OCHOBHBIE MEXaHU3MBI TLIAT(OPMEI
"1C:IIpennpusitue 8.3", M.: U3a-80 OO0 "1C", 2020.

17. Meroanveckue MaTepHuaibl Kypca o0ydenus "OCHOBBI IPOrPaMMHUPOBAHUS B CUCTEME
"1C:IIpeanpustue 8", M.: Uzn-so OO0 "1C", 2020.

18. PaGouas terpans "OcHoBHble Mexanu3Mbl mwiargopmel "1 C:IIpennpusarue 8.3", M.: Uza-so OO0
"1C", 2014.

JomnonHurensHas aureparypa

JlononHuTeIbHAS IUTEPATYPa U3 CPEACTB Kadeapso:

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

2. 101 coer HaunHatomwM pazpadorunkam B cucteme "1C:Ilpeanpusitue 8", Xpycranesa E.1O., M.
Hza-8o OO0 "1C-ITabmummar", 2015.

3. 1C:IIpennpusarue 8.3. Ilpaktuueckoe mocobue pazpadorurka. [Ipumepsl v TUIIOBBIEC IPUEMBIL,
Paguenko M.I"., Xpycranesa E.1O., M.: U3a-Bo OOO "1C-ITabmummar", 2013.

4. Tlpodeccuonanpuas pa3padorka B cucreme "1C:Ilpeqnpusarue 8". U3ganue 2, AxxepoHok B.A.,
l'aden; A.I1., Toruapos JI.U., Koseipes J1.B., Kyxaesckuii 11.C., OctpoBepx A.B., Paguenko M.T".,
Xpycranesa E.1O., non pegakuueii Paguenxo M.I., M.: U3x-Bo OO0 "1C-ITa6mummnr”, 2013.

5. Paspabotka unTepdeiica npuknaaneix penrenuii Ha miatgopme "1 C:Ipennpusitue 8", AxxepoHOK
B.A., OctpoBepx A.B., Paguenxo M.I"., Xpycranesa E.1O., M.: U3x-Bo OO0 "1C-ITa6nummnr", 2018.
6. Coopauk 3aa4 o pazpaborke Ha mnardopme 1C:IIpennpusarue (1C:Enterprise), Ynuctos [1.A., M.
H3n-Bo OO0 "1C-ITaGmumuar", 2020.

7. S3wik 3anpocoB "1C:Ilpeanpustue 8", Xpycranesa E.1O., mox pen. Paguenko M.I'., M.: U3n-Bo
00O "1C-ITabmummar", 2013.



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

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

Brenenuve B ananu3 gaHHbIX ¢ moMoIibio 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/
OdunuansHas qokymenrtauus (anmt.): https://docs.python.org/3/

JoxymenTarus o uckiodeHusM: https://docs.python.org/3/library/exceptions.html
Monens GitFlow: https://nvie.com/posts/a-successful-git-branching-model/

© N oL R WL

. CoBpemenHnsbIil monxo/ kK Bepcuonuposanuio 11 CI/CD:
https /Iwww.atlassian.com/continuous-delivery/continuous-integration/trunk-based-development

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

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

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

Hauano pa6otsl ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started

HuTepuet pecypce: http://v8.1c.ru
9. MeTonuueckue yKa3anus 1J1s1 00y4al0IIUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

CamocrosiTenbHass paboTa MoApa3feisieTcss Ha ayAUTOPHYI0 M BHEAYIUTOPHYIO. AyIUTOPHYIO
CaMOCTOSTEIIFHYIO PabOTy COCTABIISIIOT MPAKTHYCCKHUE 33JaHUSI, KOTOPBIC BBIITOTHSIIOTCS CITYIIATSIISIMH
BO BpeMs YyueOHBIX 3aHATHH, pe3yJbTaThl €€ BBIIOJHEHHS MPOBEPSIOTCS ¥ OLICHHBAIOTCS
IpernojaBaresieM B yueOHOM Mporiecce.

BHeaynuTopHas caMmocTosiTeNbHas padoTa BKIIFOYAeT (YOPMBI: H3yUeHHE AOTOIHUTEIBHOM JIUTEPATypHl,
HOJI'OTOBKA UTOTOBBIX IIPOEKTOB MO MOJYJISIM, TOATOTOBKA IIPOEKTA.

OCHOBHBIMH KPHUTEPHSMH KayeCTBa OPraHM3alMU CAMOCTOSTENIBHOM pabOThl CIY)XUT HaJIU4ue
KOHTPOJISl PE3YJBTATOB CAMOCTOSTEIBHON PaOOTHI.

OCHOBHBIMU COBPEMEHHBIMHU (pOpPMaMU OpPTraHU3aIUH CaMOCTOSTEIbHON paOOTHI SBISIOTCS TBOPUECKHUE
pabotbl 1 pabora ¢ HHGOPMAIIMOHHBIMH KOMITBIOTEPHBIMH TEXHOJIOTHSIMH.



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
oHaitH-o0pa3zoBanus "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

E.A. Mamesckasi, cTapiinii METOIUCT

K.U. 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
peaTn30BBIBATE MHHOBAIIMOHHKIC
TEXHOJOTHYECKHUE TPOEKTHI, HAIIEJICHHBIE Ha
CO37JaHUE U OCBOCHHE HOBOU HAYKOEMKOU
MPOAYKIIHH

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 usydenus: aucuuiuinHbel «COBpEMEHHBIE CpEICTBAa OBICTPON pa3pabOTKu» 0Oydaromuics

JIOJDKEH:

3HATDb:
— TIPUHIUIBI OpraHU3aluy KOAa;

— TOHATHUS KoJeKuuil u ¢pynkuuii B Python;

— Ha3HaueHMe (QYyHKIMH B A3bIKaX MPOrpaMMHUPOBAHUS;

— CeTeBbIE TEPMHHBI (COKETHI, KJIMEHT, CEPBEP);

— CHHTAaKcHC BCTPOCHHOTO si3bIka mardopmer 1C:Tpeanpusitue;

— BO3MOXXHOCTH OBICTPOH Kpocc-mardopmeHHol pazpadotku Ha miaardopme 1C:[Ipennpusitue;

— 0a30BbIe TUIIBI U KOHCTPYKIMU Python;

— poJsb KoJUIeKUMH 1 QyHKIMHA B porpaMMupoBaHun Ha Python;

— TPUHLUN PabOTHl KINEHT-CEPBEPHOI apXUTEKTYPBI;

— BO3MOXHOCTH CO3/1aHus BeO U MOOMIBHBIX MpuiioxkeHui Ha iatdopme 1C:IIpennpusitue;
— TIOHSATHUSA KJIacCOB M 00bekTOB B Python, moHuMaeT nx B3anMocBs3b;

— TIOHATHC HACJIICOIOBAHMA,

— MEXaHU3MBbI HaClIeIOBaHMs U €T0 pojib B IIporpaMMupoBaHuu Ha Python;
— Oubnuoreku Python ans 00paboTKu 1aHHBIX;

— TJI€ HaXOIMUTCS Karajaor ONOIHOTEK;
— TIOHATHUS TECTUPOBAHUS U OTIIAJIKH;

— ocobeHHOCTH paboThI ¢ I0OanbHBIM 1uTF030M GIL;
— HECKOJBKO BCTPOCHHBIX (DyHKIMI si3b1ka Python;

— TIOHSTHE 0COOBIX MCTOIO0B KJIaCCOB,

— PpOJb 0COOBIX KJIACCOB B MporpaMMupoBanuu Ha Python;
— 0CO0EHHOCTH 00BEKTHO-OPUEHTHPOBAHHOM Mojienu B Python;
— MexXaHu3M (HOPMHPOBAHHUS UCKITIOUCHUH;

— mpuHIUN pabotel cuctemsl Git;

— POJib TCCTUPOBAHUSA B o0ccIeueHN KauyecTBRa HO,

— BHUIbI TECCTUPOBAHUA;

— OCHOBHBIC NPUHIUIIBI, TOAXOAblI U MCXaHU3MbIL pa3pa60TI<H 6H3HeC—HpPIJIO)KeHHI>i Ha HJ'IaT(l)OpMe

1C:Ilpenmpusitue.
yMeThb:




— HCIIOJBb30BaTh 0A30BbIC TUITHI U KOHCTPYKIMK Python aist HanmMcaHus MPOCTHIX MTPOTPaMM;
— COIOCTaBHUTH U BEIOpaTh HEOOXOAUMYIO CTPYKTYPY JaHHBIX Ul KOHKPETHOM MPAaKTHYECKOH 3a1aun;
— COCTaBHTb HEPAPXUIO KJIACCOB M OIUCATh X METOJbI TSI KOHKPETHOM NMPAKTUYECKOH 3a/1a4H;
— BBIACTATH B 33/1a4€ HA €CTECTBEHHOM $3bIKE HEOOXOANMOCTh IPUMEHEHUSI MHOTOIIOTOUYHOCTH;
— BBIICTATH B 33/1au€ HA €CTECTBCHHOM SI3bIKE HEOOXOJMMOCTh NPUMEHEHHS 0a30BBIX KOHCTPYKLUI
A3bIKa;
—  ONpeneNuTh M CIPOSKTHPOBATh HEOOXOJMMBIC KIIACCHI M METOABI KJIACCOB Ui KOHKPETHOU
MpeIMETHOM 001acTH;
— HammcaTh npocTtoii ko Ha Python;
— HammcaTth coOCTBEHHYIO (DYHKIIHIO Ha si3bike Python;
— HCIIOJb30BaTh Marm4eCKHe METOIbI B HAIIMCAHUU COOCTBEHHBIX porpamm Ha Python;
— THcaTh MHOTOIIOTOYHBIX Kox Ha Python;
— CO37aTh MPOrpaMMy IO ONMMCAHUIO 337a4i Ha €CTECTBEHHOM S3bIKE C MCIOIB30BAHUEM KOJUICKIUI
s3pika Python;
— HCIIOJB30BaTh KOHCTPYKIMHU /ISl TeHEpalluy UCKITtodYeHni Ha Python;
— ycTaHOBHUTH uHTEpHperarop Python cebe Ha kommbIOTED;
— yCTaHOBHTH cpefny pa3paborku PyCharm;
— 4HUTaTh M 3alMCHIBATh JaHHbBIC U3 (ailna;
— ycCTaHaBIMBaTh BHeUTHHE OuOnnoreku B Python;
— wucnoib3oBarhk Git 171 OTCIeKUBAHUS UCTOPUU U3MEHEHU Bepcuil kozaa;
— TmporecTupoBarh ko Ha Python;
— BPYYHYIO CO3/1aBaTh WJIM yCTAHABIMBATh OMOIMOTEKH;
— TpoaHaIU3UpoBaTh Ko Ha Python m ucnpaBuTh OMMOKK B IpOrpaMme;
— HCIIOJIb30BaTh KOJUIEKIUH U (QyHKIMH JUIS HanucaHus nporpamm Ha Python;
— CO3/1aBaTh KJIACCHl M UCIIOIB30BaTh METOIbI KJIACCOB;
— co3laBarb TporpaMmy st oOpaboTku HckmodeHnid Ha Python B ycnoBHWsSIX KOHKpPETHOH
MPaKTHYECKOH 3a1a4u;
— co3maBaTh Kpocc-muardopmenHsle npuioxenus Ha miatgopme 1C:Ilpennpustue;
— BBI3BIBATh U MOJyYaTh PE3yJbTAT BHITOJHEHUS BCTPOCHHBIX (hyHKIMi Python;
— co37aTh IIPOrpaMMy IO ONHCAHMIO 337a4l Ha €CTECTBEHHOM SI3BIKE C HMCIOJIb30BAaHUEM (DYHKIIUI
s3pika Python;
—  Hamucarh nporpamMMmy Ha Python ¢ mpumenenumem OHONMOTEK JJIsl KOHKPETHOH MpPaKTUYECKOM
3aj1a4u;
— HCIIOJIb30BaTh OCHOBHBIE (DyHKIMH M MeToab! Python amnst Hanmcanus coOCTBEHHBIX KJIMEHTCKUX H
CEpBEPHBIX PUIIOKEHUIA;
— ONPEAEINUTH, TPEOYeTCsl U B MPUIIOKEHUH MHOTOIIOTOYHOCTb;
— aHaJIHM3MPOBATh KOJl CTATUYECKH;
— CO37aBaTh aBTOMAaTUYECKUE TECTHI;
— W3MEpSTh MOKPHITHE KOJ]a TECTAMHU;
— paspabarsiBaTh BeO 1 MOOWIIBbHEIE MTpriioxkeHus Ha miardopme 1C:IIpeqnpusitue;
— co3maBath (POPMBI KIIMEHTCKOTO HHTep(eiica.
BJIA/IETh:

- HaBBIKAMH Pa3pabOTKH aJTOPUTMOB H MTPOTPAMM, MTPUTOTHBIX JIJISl IPAKTHYECKOTO MPUMEHEHUS;

- HaBBIKAMH OCBOEHUS METOAMK HCIOJIb30BAaHUS MPOTPAMMHBIX CPENICTB I PEIICHUS MPAKTUYECKUX
3a1a4;

- HaBbIKAMH HaNHCaHUS MPOTPaMMHOIO KoJa C HCIOJB30BAaHHUEM S3BIKOB IPOrPaMMHPOBAHUS,
0 OpMIICHHUS KOJIa B COOTBETCTBUU C YCTAHOBIICHHBIMH TPEOOBAHUSIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TecroBble 3aganus

1. Kaxas Bepcus s3bika Python siBnsiercst akryansHON B HacTosiee Bpemsi?
Python 3.X

Python 2.6.X

Python 1.X

Uro Takoe MHCTPYKIHMSA B SA3bIKAX IPOrPaMMHUPOBAHUS?
KOMaH/1a JJ1s1 BBIIIOJTHEHUS KaKoro-JIM0O AeHCTBUS
JOKYMEHT C IEpEYNCIEHUEM BCEX KOMAH/ S3bIKa

e o o I

AAaHHBIC, KOTOPBIC MTOJIb30BATCJIb BBOAUT C KOHCOJIM B IPOIrpaMMy



® CIICIICMMBOJIbI, KCIIOJIB3YEMBIC JIJIs1 HAITMCAHUA KOaa

3. Kakue 31eMeHTBI HCHONB3YIOT 11 (POPMUPOBAHUS CTPYKTYpbI mporpammMel B Python? BriGepure
BCE BEpHBIE BApUAHTBHI.

poOebI
JBOECTOUHE
TaOyISHS
¢burypHsie CKOOKH
KOMaH/IbI SI3bIKa

3HaK #

4. Jlropmuna muuieT nporpammy Ha si3bike Python. Kakyro komaHzmy el Hy>KHO 3ammcaTh HAa MECTO
IPOITyCKa, YTO BBIBECTH HA IKPaH CyMMY 4ucel a U b? 3anumunTe oTBET CTPOYHBIMU OyKBaMH.

Kon nporpammel JIroqmusibL.
a=2
b=4

[IpakTuueckue 3aganus

Tema 1. YcraHoBKa cHCTEMBI, BapuWaHTBl TOCTaBKH Mporpammbl. [lpumep ObIcTpoil pazpaboTku
MPUIIOKEHUS «C HYJISL 10 OTYETOBY.

Tema 2. PaGora c¢ peructpoMm cBeAcHHl. Pabora ¢ KOHCTPYKTOPOM YIIPaBISEMBIX (opm.
Konctpyuposanue unrepdeiica Ha nojacucTeMax.

Tema 3. Pabota c TOKyMeHTaMH.

Tema 4. Pabora ¢ popmamu. Coznanue hopm 6€3 HCIIOTH30BAHUS MOAATHLHOCTH.

Tema 5. PabGora ¢ 3ampocamMy M H3BIICUEHHE AAHHBIX U3 0a3bl, paboTa CO CIOXHBIMU 3alpoCaMHu,
COGJIMHEHUS M 00BEIMHEHMSI 3aPOCOB, JOPMHUPOBAHUE H HACTPOIKA OTUETOB, POPMHPOBAHUE OTUETOB
C IuarpamMMaMu.

Tema 6. @opMmupoBaHHE IJIaHOB OOMEHA, OpraHM3alMsl BHITPY3KH JaHHBIX B TaOIU4uHBbIC (ailibI,
HaCTpOiiKa MHTErpanuu ¢ Be0-cepBrcaMu, paboTa ¢ BHEIITHUMH KOMIIOHEHTaMH.

Tema 7. Pabora ¢ »jeMEHTaAaMH CHCTEMBI B3aMMOICHCTBHS, CO3JAaHHE YarT-00TOB, KOHTEKCTHBIX
o0CyXIeHui.
Tewma 8. IIpumep cozmaHus IpOCTEHIIETO MOOUIIEHOTO ITPHIIOXKEHUSL.

Tema 9. Hacrpoiika BeG-cepBepa. IlyOnmukanust koHpurypaumum Ha BeO-cepBepe. IlpumeHenme
TexHosorun PWA.

Tema 10. BreimonHeHWe perTaMeHTHBIX orepanuid ¢  uHpopManuoHHOW 6a3oii. Hacrtpoiika
TOJIB30BATENIEH CUCTEMBI U IIPAB TOCTYIIA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

3ajaHue Ha IPOTPaMMHUPOBaHUE

1. IlpuBercTBUE

Ha Bxox mporpamma moiydaer CTpOKy — HMS mosib3oBatens. Cumraiite €€ M BBIBEAUTE HA JKpaH
¢pazy: «IIpuser, [ums]!».

OOparure BHUMaHKE, YTO BHIBOAMMAs CTPOKA JI0JDKHA OBITH HANMCAaHA B TOYHOCTH TakK, KaK B 3aJlaHUU.
Ecnu Oynmer ommmuarbesi peructp OykB WM OyayT OTCYTCTBOBAaTh 3HAKW IPEMUHAHUS, MpOrpamMma
3acyMTaHa He OyJeT.

Bson BriBox
Banentun [Ipuser, Banentun!

2. Briuucnenve 3Ha4eHUsI IPEABLAYIIETO YUCIA U CIETYIOIIEeTO

Ha Bxox mporpamma mnoiywaer ueinoe uucio a. [lomyuumTe 3HaueHUs NpeAbIAYyLIEro yucia U
cienytouiero. BeiBeaure pesynsrar a—1, a, at1 mo oqHOMY 4HCIy B CTPOKY.



BBon Pesynberar

5 4
5
6
3. IIntomerny

Erop paspabarbiBaer mpunoxkenne «Komeukn-co6auku». EMy HYXKHO cuMTaTh JaHHBIE O THUTOMIIE,
KOTOPBIE BBEACHBI B KOHCOJIb, U IOATBEPAUTH UX BBOJ ITyTEM BBIBOJIA Ha SKpaH.

Ha Bxon mporpamma moiyd4aer 4eTblpe mapaMmerpa: UMsi NuToMLa (hame), BUJ KUBOTHOro (animal),
nopoa (breed) u Bo3pacr (age).

Heo0xoaMo BBIBECTH BBEJICHHYIO HHPOPMAIIUIO B BUJIE:

Bam nuromen: animal name

[Mopona nutomia: breed

Bospact nutomua: age

Brox Pe3ynbrar

Kyzs Bam nmutomerr: kot Kyzs

KOT

MEWH-KYH IIopona nuromiua: MEHH-KyH
5 Bospact nutomna: 5

HroroBbiil npoexT
Pa3paboTars OM3HEC-NPUIIOKEHNE B COOTBETCTBUH C CIIEIYIOIINM CIICHAPUEM:
1. YcraHOBUTH CHCTEMY, CO3/1aTh KOH(PUIYPALUIO, C/AEIaTh IPOCTEHINYIO 3aHCHYIO0 KHIDKKY.

2. Pacmmputh 3anuCHYI0 KHHXKKY, J00aBMB BO3MOXKHOCTb CO3JaHMS CIIMCKAa KOMMEHTapueB K
KOHTaKTY, a TaKkxKe 3arpy3ku (ororpauu KOHTaKTa.

3. Co3narb NpoOCTEHIYI0 CUCTEMY aBTOMATH3allM1 MHTEPHET-Mara3uHa.
4. J10o6aBUTH BO3MOXKHOCTH CO31aHUS MPOAAK KOHTAKTaM U3 3alTUCHON KHIKKH.
5. JloGaBuTh ynoOHBIN HHTEp]EC MOIH30BATENS CHCTEMBI.

6. [obaBuTh OTYETH O MpoAa)kax B pa3pe3ax TOBapa, IPYMIbl TOBAPOB, KOHTAKTOB, BPEMEHHBIX
HUHTEPBAJIOB.

7. J106aBUTH MOCTPOEHHE AUATPAMM IMPOAIAXK, B TOM YHUCIIE, B pa3pe3e MO OTAEIbHBIM MEHEKEPaM.

8. Opranu3oBaTh BBITPY3KY MPOJaX B TaOMUYHOM (opMmare ¢ BO3MOXKHOCTHIO BBIOOpA CTOJIOIIOB B
BBITPY3Ke.

9. Hob6aBUTh BO3MOXHOCTH BBICTABJICHHS LIEHbI B BaitoTe (myreM wuHTerpaunu c¢ Lb P® mus
MOJIy4€HUS KypPCOB BaJIIOT).

10. Coznarp 4yar-00Ta Jist KINUEHTOB (JIJ1s1 0OCYKIACHHUS 3aKa30B).

11. JIo6aBUTH BO3MOXKHOCTH BECTH KOHTEKCTHBIE OOCYXKIEHHS MO 3aKa3aM JUIsd TOJIb30BaTesiei
CHUCTEMBI.

12. Co3znars MOOWIIbHOE MIPHIIOKEHUE 7Sl pa3pab0oTaHHONW KOH(UTYpaLuy.
13. Ony6nkoBaTh CBOE MPUJIOKECHHE KakK BeO-cepBUC. J|00aBUTh BO3SMOXKHOCTh YCTAaHOBKHU Kak PWA.

14. I[O6aBI/ITI> IIOJIb30BaTeICH CHUCTEMBbI. Peanm3oBaTh BO3MOXXHOCTH BOCCTAHOBJICHHS mapoJisd
I10JIb30BATCIICM.

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 OamioB.

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUS yu4eOHOM MporpaMMBbl TMCHUILIMHBI 1 YMEHUE YBEPCHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.



OueHka «HE 3aUTEHO» BBICTABISIETCS CTYJICHTY, KOTOpPBHIH HE 3HaeT OoJblIed YacTH OCHOBHOTO
copepkaHusi y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX IMOHSATHH IUCLMIUIMHBI U HE YMEET MCIIOb30BaTh IIOJIY4YEHHBbIE 3HAHUSA IIPU pPELICHUU
TUMOBBIX MPAKTUYECKUX 3a7ad.

COCTaBJ’IﬁIOH.[I/Ie nponecca 06yquH${, KOTOPBIC OLCHUBAIOTCA B XOAC O6y‘leHI/I$I, N WX BKJIaJ B 3a4€T
MMPEACTAaBJICHBI HUKE!

Monynb Bknan B 3a4et,%
Onenka 3a Moy 1 30
Onenka 3a moxyis 2 30
3ager 40

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCEMs IIPOBCACHUS 3a4CTa 06yan0mHecsI MOTYT ITOJIb30BAaTbhCA nporpaMMoﬁ JAUCIMITIIMHBI.



