degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: OcHoBBI IporpaMMupoBanus Ha Python
110 HANPABJICHUIO: buorexnomorus
NpopuJIb NOArOTOBKHU: buorexnomorus

®usrex-ukoaa buonornueckoit 1 Meaunuuckoit ®u3nku
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1
[IporpamMmy cocraBunu:

T.®. XupbsHOB, CTapIINK MIPENOAABATETD
M.H. I'epues, kang. ¢pus.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA

B Hactosimem kypce OyayT JaHbl OCHOBBI QJITOPUTMHYECKOTO S3bIKa mnporpammupoBanus Python 3,
MPUHIMIBI CO3AaHUS KaueCTBEHHOTO YMTabenbHOro kofga. CTyIeHThl u3ydaT npuéMbl pa3paboTKy IporpamMmm
«CBEPXY-BHU3» U «CHHU3Y-BBEPX», HICOJIOTUIO MOAYJIBHOTO M OOBEKTHO-OPHEHTUPOBAHHOTO IOIXOAA.
OOyuaromumecs: pa30epyT THIIOBBIC PELICHNUS, IPUMEHSIEMBbIE JUIS CO3JaHUS IIPOTPaMM.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

HAy4UTh CTYACHTOB IPOTrpaMMHUPOBATh MPOCTHIE rpaduyeckue npuiioxkenus Ha s3bike Python 3 kak
CaMOCTOSATENIBHO, TaK M B TPYIIIE, C UCIOJIB30BAHUEM CHCTEMbI KOHTPOJISI Bepcuil git U coOmoaeHnemM
MPUHLHUIIOB KaueCcTBa KOJa.

3agaum AUCUUILUITHHBI
— ¢opmupoBanue y oOydarommxcsi 0a30BBIX 3HAHUH O CHHTakcuce sizbika Python 3 wm ero
BO3MOXKHOCTSIX;
— ¢opMHpOBaHUE KYIbTYpPhI CO3/IaHUS YNTAOETBHOTO KOJIa;
— (opMHUpOBaHHE YMEHHUsS OCYLIECTBIATH JACKOMIIO3UIMIO TpoekTa [0 Ha ¢yHKIWH, OOBEKTHI H
MOJIYJIH;
— (hopmupoBaHHEe HaBBIKA MPOCKTUPOBaHMS U pa3padorku 10 ¢ uCmonp30BaHNEM CHCTEMBI KOHTPOJIS
BEpCHii, B TOM 4rcie B paboueii rpymre.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
OI1K-2 Crioco6eH UCIONL30BaTh COBPEMEHHbIE |MAaTEMATUYECKAE METOABl M IIPUKIAJHOE IPOrPAMMHOE

UH(POPMAIMOHHBIE TEXHOJIOTHU U obecrieueHre  JUIs  PEIICHMS  HAyyHbIX  3a1a4 B
[pPOrpaMMHBIE CPECTBA PH PEIICHNUH 3314 |IPOPECCHOHAIBLHOM 001acTH
npodecCUOHANBHOM JiesiTeNnbHOCTH, cobmonas  |OTIK-2.1 Criocoben IPUMEHSTh COBpEMEHHBIE

TpeboBaHus MH(YOPMALMOHHOW 0€30IACHOCTH | BBIYUCIIUTEIBHYI TEXHHKY M CEpBHCHI cetH VIHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!
- OCHOBBI AJITOPUTMHUUECKOTO S3bIKa porpamMmupoBanus Python 3;
- IPUHIIMITBI CO3/IaHUS KaYe€CTBEHHOTO YMTA0CIBHOTO KO/Ia;
- mpuéMbl pa3paboTKH IPOrPaMM «CBEPXY-BHU3» U «CHHU3Y-BBEPX»;
- U/ICOJIOTHIO MOYJIBHOTO B 00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0/1A;
- TUIIOBBIE PELICHNUS, TPUMEHSIEMBIE JUIS CO3aHUs IPOrPaMM.
YMETb:
- pa3pabarbIBaTh YnTaOEIbHBIE IPOTPaMMBbI Ha S3bIKe TporpaMMmupoBanus Python 3;
- UCTIONB30BaTh KaK BCTPOCHHYIO, TaK U NOCTYIHYI B CeTH JOKyMeHTanuo 1o oubmmorekam Python
3;
- IOZIKJTIOYATh JIOTIOTHUTEIILHBIC MOJYJIU M CTaHAapTHBIC MOIYIIU U TTakeThl Python 3;
- CO3JaBaTh JONOJHUTEIbHBIE MOAY/IM U nakeTsl Ha Python 3 s ocHOBHOI nporpamMmel;
- IPUMEHATh 00BEKTHO-OPUEHTHPOBAHHBIN TTOIXOA ISl HATMCAHUSI IPOTPaMM;
- pa3pabaTbIBaTh MPOrpaMMBbl KaKk MHIMBHUyalbHO, TAK U B KOMaH/IE, C UCIIOJIb30BaHUEM COBPEMEHHBIX
CPEICTB HAIMCAHHS U OTJIAKH IIPOTPAMM.
BIIAJICTh!
- OJTHOH M3 MHTETPUPOBAHHBIX CPeJl pa3paboTKu mporpamm s si3bika Python 3;
- IHTEPAaKTUBHOW KOHCOJBIO Python 3 11st MpOCTHIX BBIYUCIICHHIA;
- OCHOBHBIMH KOMaH/IaMHU CUCTEMBI KOHTPOJISI BEPCHiA git;
- OCHOBHBIM MHCTpyMeHTapueM onbnuorexu Tkinter;
- CpeACTBaMU OTJIAJIKU M UHTPOCHEKIMY Ha si3bike Python 3.



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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 CunTtaxkcuc si3bika Python 3 8 8
2 [Ipoextuposanue 110 8 2
3 CrpyKTypHOE IPOrpaMMUPOBAHHE 4 4
4 MonynbpHOE TPOrpaMMHUPOBaHKE 4 2
5 OOBEKTHO-OPUEHTUPOBAHHOE 4 3
MPOrpaMMHPOBaHUE
6 ['pynmosas pa3zpaboTka mporpamMm 6 4
7 CoObITUHO-OpPUEHTUPOBAHHOE 6 4
POrpaMMHUpPOBaHHE
8 Pazpabotka urpsr «Canép» 8 11
9 CeMecTpOoBbIii IPOEKT 12 32
Nroro yacos 60 75
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. CunTakcuc si3bika Python 3

WuTepaktuBHbIi pexkxnM Python 3 u uHTErpupoBaHHbBIE Cpeibl Pa3padOTKH.

Ycnouslit oneparop if. BnoxkeHHbIe 1 KacKaIHbIC BETBICHHUS.
Jlornueckue onepauuu and, or, not.

Hukmnst while u for. UHCTpyKIMK yripaBIIeHUS [IUKIIOM.
I'eneparop nporpeccuii range().

Biio’xeHHBIE IIUKIIBL.

Onucanne GyHKIUI O€3 TapaMETPOB H C TapaMEeTPaMH.
Koptexu nepemenHbix. OOMEH 3HAUCHUA.
Urepupyembie 0OBEKTHI U UK foT.

3onotoit Goux Python: xomnekiuu tuple, list, set, dict.
H3MeHseMoCTh CIIUCKA U OTIepaLuy ¢ HUM.
HensmeHseMOCTh KOpTeka U ONEpaIiy C HUM.

Criucok kopreskeit. [{uko for st 1Byx mepeMeHHBIX.

Pa3BopaunBanue urepupyemMoro oobeKkTa B mapamerpbl GyHKIHH.

I'eneparopsl ClIMCKOB, KOPTEKEW, MHOXKECTB.
Cchutounast Mojienb AaHHbIX. [IpucBanBanus B Python.
WuTpocnexmnus. Oneparop is.

Crnenuduka Python:duck typing.

3Ha4yeHus IapaMeTPOB 110 YMOIYAHUIO.

NmenoBanHbIE TapamMeTpbl QYHKIINH.




2. Ilpoextuposanue 110

[Ipopaborka nHTEpPEcOB PYHKIIUI.

Pecdakropunr.

Bsenenue B OOII mpoexktupoBanue.

ITpopaboTtka nHTEpEiicoB, KOHTPAKTOB U OTBETCTBEHHOCTHU KJIACCOB.

3. CTpyKTypHOE MPOrpaMMHUpPOBaHHE

Wukancynsiyst OoTBETCTBEHHOCTH B (PYHKITHIO.
[IpoexTupoBaHue «CHU3Y-BBEPX).
JlexoMIIo3uIus.

[IpoexTupoBaHue «CBEPXy-BHHU3.

4. MonynbHOE IPOrpaMMUPOBaHUE

Llens ¥ npUHIMT pa3eIeHus Ha MOIYIIH.
Coznanmne Moaynel U MakeToB.

Bo3MoxHOCTH MHCTPYKIIMK import.

[IpopaboTka u JoKyMeHTaIust HHTepdeiica MOy
Jloxanuzanus nepeMeHHbIX.

5. OOBEKTHO-OpPUEHTUPOBAHHOE IPOrPAMMHUPOBAHHUE

Knaccer 1 06bexThI B Python.

Co3manue ¥ HHUIHAIH3ausa 00beKTa.

WHKarcyssius 0TBETCTBEHHOCTH B Ki1acc.

[IprHLIMD €IMHCTBEHHON OTBETCTBEHHOCTH KJlacca.

OTHolIeHus! MEX Ty KlacCaMH: Hacle0BaHUE, KOMIIO3UIIHS, aCCOIHAITHS.
Huarpamma kimacco UML.

6. I'pynnoBas pazpaboTka porpaMm

Kackagnas monens paspaborku Waterfall.

UreparuBHas pa3paboTka.

Pacnpenenenue posneil B mpoexre.

JoxymeHTanys npoekra.

HeobxonuMocTh KOHTpOIIst Bepcuid. TepMUHOIOTHS.

Cucrema KOHTpOJIS Bepcuit git

Co3manue v KIIOHMPOBaHKE Permo3uTopust: git init, git clone, git status.
Konrpons nzmenennii: git diff, git add, git commit, git log, git blame.
Berku git: git branch, checkout, merge.

Cucrema 0oTCiIeKHMBaHHS OIIMOOK B IPOEKTE U YIIPABICHUS TPOCKTOM.
B3anmHas BeIYMTKA KOJa U approve.

7. CoOBITUIHO-OPUEHTUPOBAHHOE TIPOTPAMMHUPOBaHUE

CoObITHiiHAast MOJIEITh TOCTPOCHHS MPUIIOKEHUSI.

BumkeTsl, cOOBITHS 1 00pa0OTYHKH COOBITHH.

CBolicTBa U YIIaKOBKa BUKETOB.

Ocnosbl 6nbmmorexu Tkinter

Co3manne HHTEPAaKTUBHOW TpadUiecKoi MPOrpamMMmBl.
Bumxkerst Tkinter 1 ux ynakoBka B TJIaBHOE OKHO TIPOTPaMMBI.
Tkinter Canvas: MeTO/IbI, UICHTU(DUKATOPHI U TETH.



[lepemennsie ¢ 0OparHoOii cBs3bIO B tkinter.
8. Pazpabotka urpbl «Canépy

Pa3paboTka mHTEpdelica urpsl ¢ nByMepHOH ceTkoi. [locTpoeHmne mporpammsl ¢ pa3OueHHEM Ha
Monynu. Beinenenne oObekroB. IlpakTrka oOpaOOTKM BBOJA TMOJb30Barels. BeluuTka koma H
HCIpaBJICHNE OMIHOOK.

9. CeMecTpOBBIN IPOEKT

Pa3pabotka apXuTeKTypbl IPOrpaMMHOIO NPOAYKTA.
Paspabotka mnana cozganus [10.

Pacnpenenenue ponel yHaCTHUKOB MTPOEKTA.
Bsaumoneiictsue yepes GitHub.

KoBopkunr. O6cysxaeHne ¢ mpernoaaBaTesieM 1 MEHTOPOM.
Crada mpoekTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMOM AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Aynuropun a7 1a00paTOpHBIX paboT TOKHBI OBITE 000PYI0BAHBI KOMITBIOTEPAMH IO YUCITY
oOyyaromuxcs ¢ onepanuonHoi cucremoid GNU/Linux u uaTepniperaropom Python 3,
MO/IKITIOYSHHBIMU K ceTH VIHTepHeT.

Jlnst paGoThI penoaBarens 1a00paTopHbIX paboT Hy)KHA TaKXKe MeJIoBask UM MapKepHas J0CKa, a
TaKXKe MyJIBTUME/IHA IPOCKTOP WK OOJBIION KpaH ¢ BOBMOKHOCTBIO TIOIKIFOYCHHUST KOMITBIOTEPA
npenogasarens yepe3 D-SUB unmn HDMI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. IlporpammupoBanue Ha Python 3 : [Tonpo6noe pykoBoactso [Tekcr] = Programming in Python 3 :
[yueb. mocobue mist By30B] / M. Cammepdui; niep. ¢ anmi. A. Kucenesa .— CI16 : Cumson-ITnroc,

2015 .— 608 c.
2. IIporpammuposanue Ha Python 3, nogpo6Hoe pyxoBoactBo/M. Cammepduna,-CI16, Cumson-ILroc,
2020

JomnonHurensHas aureparypa

1. [TpuemMbl 00BEKTHO-OPUEHTUPOBAHHOTO MPOCKTHPOBaHus. [TaTTepHbl poekTHpoBanus [Tekcr] :
[yueb. mocobme aist By30B] / O. lamma [u ap.] ; [nep. ¢ anmt. A. Cnunkuna] .— CII6. : [Tutep, 2012
— 368 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jlnst KoMaHTHOHM paboThI HaJl MPOEKTaMH TI0]I CHCTEMOM KOHTPOJISI BEPCHil git 00yJaroMcs BO BpeMst
3aHATUH HeoOXoauM JocTym B IHTEepHeT, B 4acTHOCTH K caity https:/github.com.

Wurepnperarop Python 3..
Cpensi pazpadotku IDLE, PyCharm Community Edition, IDE Spyder, Microsoft Visual Studio Code.

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



JInst OCBOGHMSI TUCLUIUIMHBI CTYAEHT JOJDKEH BBINOJHATH M CAABaTh MPENOAABATENIO JIAOOpAaTOpHbIE
paboThI B CPOK.

TexcTbl pabOT pacHoJOKeHbI Ha CaiTe Kypca, a WX BBIIOJHEHHE MPEIIoiaracT 3arpy3ky Kojia
MPOEKTOB B Zit-PETIO3UTOPHIA.

Ecin BoBpemsi BbIonmHeHHs JaboparopHOil pabOThl BO3HUKAIOT BOIPOCHI, CIEAYyeT OOpamarbcst K
MPENOIaBaTeI0 WM MEHTODY.

[TocnenHre HECKONBKO HEIETh B CEMECTPE OTBOINSITCS IS CO3JaHUS CEMECTPOBOH WIIM KypCOBOM
paboThl, KoTopas 00s3aTeNIbHA K BBIITOTHEHHIO.

KypcoBasi BbIONHSETCS TPYNIOH W3 ABYX-TPEX CTYISHTOB, IIOATOMY BaKHO pPAacCIpEACIHTh
OTBETCTBEHHOCTh 3a KOMIIOHEHTHl KOJa MEXIy CTyAEHTaMH, OpraHW30BaTh COIVIACOBAaHHYIO
COBMECTHYIO padoTy.

OOyvaromuMcsi  ClIeAyeT Yd4ecTb, 4YTO CHCTeMa git TI03BOJSIET IPEIOJaBaTel0  OTCICKHBATH
PaBHOMEPHOCTH BBIIOIHEHHS KypCOBOH pabOThI B TEUEHUE CPOKaA €& MOJTOTOBKH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
Kypc: 1
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
PaspaGorunkm:

T.®. XupbsiHOB, CTapLIN PENOAABATEIIb
M.H. I'epues, kaua. ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIICHHBIC
OI1K-2 Crioco6eH UCIIONL30BaTh COBPEMEHHbBIE |MAaTEMAaTUYECKAE METOABl M IIPUKIAJHOE IPOrPAMMHOE

UH()OPMAIIMOHHBIC TEXHOJIOTUH obecrieyeHre s peIIEeHHMs  HAyYHBIX  3a1ad = B
MIPOTPaMMHBIE CPEJICTBA IPHU PEIISHUH 3a1a4 npodeccruoHanbHOM 00IacTH
npodecCUOHANIBHOM JiesiTeNnbHOCTH, cobmonas  |OITK-2.1 Crocoben MIPUMEHSITh COBPEMECHHBIE

TpeboBaHus MH(YOPMALMOHHOM O€30IACHOCTH | BBIYUCIIUTEIBHYIO TEXHHKY M CEpBHCHI cetH VIHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AuciMIUIMHBL « OCHOBBI MpOrpaMMupoBaHus Ha Pythony oOy4arormuiicst JomKeH:

3HATh:
- OCHOBBI AJITOPUTMHUUECKOTO S3bIKa IporpamMmupoBanus Python 3;
- IPUHIIMITBI CO3/IaHUS KaYe€CTBEHHOTO YMTA0CIBHOTO KO/Ia;
- mpuéMbl pa3paboTKH IPOrPaMM «CBEPXY-BHU3» U «CHHU3Y-BBEPX»;
- U/ICOJIOTHIO MOYJIBHOTO B 00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0/1A;
- TUIIOBBIE PELICHNUS, TPUMEHSIEMBIE JUIS CO3JaHUS IPOrPaMM.
yMeThb:
- pa3pabarbIBaTh YnTaOEIBHBIE IPOTPaMMBI Ha S3bIKe TporpaMMupoBanus Python 3;
- UCTIONB30BaTh KaK BCTPOCHHYIO, TaK U NOCTYIHYI B CeTH JOKyMeHTanuo 1o oubmuorekam Python
3;
- IOAKJTIOYATh JIOTIOTHUTEIILHBIC MO M CTaHAapTHBIC MOIYJIU U TTakeThl Python 3;
- CO3JaBaTh JONOJHUTEIbHBIE MOAY/IM U nakeTsl Ha Python 3 my1s ocHOBHOI nporpamMmsl;
- IPUMEHATh 00BEKTHO-OPUEHTHPOBAHHBIN TTOIXOA ISl HATCAHUSI IPOTPaMM;
- pa3pabaTbIBaTh MPOrpaMMBbl KaKk MHIUBHUIyalbHO, TAK U B KOMaH/JE, C UCIIOJIb30BAaHUEM COBPEMEHHBIX
CPEIICTB HAIMCAHHS U OTIIAKH IIPOTPAMM.
BJIA/IETh:
- OJTHOH M3 MHTETPUPOBAHHBIX CPeJl pa3paboTKu mporpamm s si3bika Python 3;
- IHTEPAaKTUBHOW KOHCOJBIO Python 3 11t MpOCTHIX BHIYUCIICHHIA;
- OCHOBHBIMH KOMaH/IaMHU CUCTEMBI KOHTPOJISI BEPCHiA git;
- OCHOBHBIM MHCTpyMeHTapueM onbnuorexu Tkinter;
- CpeACTBaMU OTJIAJIKU M UHTPOCHEKIMY Ha si3bike Python 3.

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

KOHTpOHB OCBOCHUA OGy‘IaIOH_H/IMI/ICH y‘{e6HOFO MarcepHrajia OCymeCTBIAACTECA B BUAC YCTHOI'O OIIpoca
B Ha4YaJIC 3aHATHUSA IO TCMC IIPOIJIOTO 3aHATUA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. CamocTosITebHOE CO3[JaHME 3a KOPOTKOE BpeMsi B IPHUCYTCTBHU IIperojaBarelisi HEeOONbIINX
nporpamm Ha Python 3.

2. CaMocTosiTelIbHOE WM TPYIMIIOBOE CO3JaHue OOoNbINoN mporpammbl Ha Python 3 B myOmuuHOM
PETO3UTOPHH B TEUCHHE ABYyX-TPEX HEAENb C IMOCISIYIOMICH 3aIUTOMN MPOEKTa.

[lepeuenp THMOBBIX 3a1aHni Ha AU PEPESHIMPOBAHHOM 3aUeTe:
1. Peanusyiite cBo# kmacc Complex 1151 KOMITJIEKCHBIX YHCET
» Jlo6aBbTe KOHCTPYKTOP Kilacca

* PeanusyiiTe onepanuu MpOBEPKU HA PABEHCTBO, CIIOXKCHUS, BHIYMTAHUS, TPOU3BEACHUS U JICIICHUS
KOMIUIEKCHBIX umcen (eq, add, sub, mul, truediv)

» Peanusyiite onepanuio Moays (abs)



« Kilacc nomkeH 1aBaTh OCMBICICHHBIH BBIBOJ Kak IPH print, TaK ¥ MPOCTO MPU BBI30BE B sSUEHKE
HOyTOYKa
2. Hanummwure reHepaTop, BRIBOIALINIA NepBbie n yuces OudoHauqu.

3. Peanuzyiite xmacc BinTree gBomuHoro nepeBa, W €ro UTeparTop, KOTOPBIA OOXOOUT JEPEBO B
nopsizike 00xojia B IITyOHHY.

4. Pemute Oe3 UCMONBL30BaHMS TUKIOB cpefcTBaMu NumPy (Kaskaplii MyHKT pemaeTcs B 1-2 CTpOYKH)
» CozpnaiiTe BEeKTOp € MeMeHTaMu oT 12 1o 42

» Co3spaiiTe BeKTOp U3 HyJEH JUTHHBI 12, HO €ro MSATHIN 3JIEMEHT JIOJKEeH OBITh paBeH |

» Cozpaitte marpuity (3, 3), 3anonuaenHyto ot 0 70 8

» HaiimuTe Bce monoxuTenbHbie yncia B np.array([1,2,0,0,4,0])

* VYMHOXbTE MaTpuIly pasmepHoctH (5, 3) Ha (3, 2)

» Co3spatite marpunty (10, 10) Tak, uroObl Ha rpanulie ObuTH 0, a BHyTpH 1

* CoznaiiTe paHIOMHBIN BEKTOP U OTCOPTHPYUTE €ro

Kpurepun onennBanus
10 - OGyuarommiicsi OTBETHII Ha BCE BOMPOCHI, HO HE C MEPBOM MOMBITKH.

9 - OOyuatommiics gonmycTwy He Ooliee OAHON OMMOKA WM BOCIONB30BAJICS TOMOIIBIO
MpernoiaBaTeis.

8 - OOyuwarommiicsi, paboTasi CaMOCTOSTEIBHO, TOMYCTHJ He Oojiee IBYX UYHUCICHHBIX OLIMOOK B
nabopaTtopHoii padore.

7 - OOyuaromuiics €ciiM OH OTBETHJI Ha TOJaBJsioliee OONBIIMHCTBO BOMPOCOB B J1aOOpaTOpHOI
paboTe, MOXKET OBITh C TIOMOIIBIO TIPETIOABATENsI WIIA TOBAPHIICH.

6 - OOyyaromuiicsi OTBETHJI Ha MOJABIISAOLIEE OOJIBIIMHCTBO BOIIPOCOB B JIAOOPATOPHOH paboTe, MOKET
OBITH C TOMOIIBIO MIPENOAABATEIS MIIU TOBAPHUILIEH.

5 - OOy4aromuiicst OTBETHI HA OCHOBHBIE BOIIPOCHI B JJa0OpaTopHOH paboTe, MOKET ObITh C MOMOIIBIO
Mpeno/iaBarelis Wi TOBapHUIICH.

4 - OOyyaromuiicsi OTBETHUJI Ha OCHOBHBIE BOIIPOCHI B JJa00OpaTopHoii padore
3 - OOyyaromuiicst OTBETUII HA HEKOTOPBIE BOMIPOCHI B 1Tab0OpaTopHOii padore.
2 - OOyyaromuiicsi He CpaBUICA ¢ paboTOM.

1 - OOyuaromuiics 1eMOHCTPUPYET TOJIHOE OTCYTCTBHE 3HAHUU O MPEIMETY WJIM IBITAJCS BBLAATH
9yXyI0 paboTy 3a CBOIO.

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

Hroropas arrecTanud 1o JUCHUIINIMHEC OCYHICCTBIISICTCA B (1)OpMC ILI/I(I)(i)epeHLII/IpOBaHHOFO 3a4cTa.

Onenka 3a auddepeHINpPOBaHHBIA 3a4€T BBICTABISETCS C YYETOM OLCHOK J1abOpaTOpHBIX paloT,
BBITOJIHSAEMBIX B TEUEHUE CEMECTpA.



