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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [IpakTka mporpaMMHpOBaHHUs C Ucroib30BanueM Python
10 HANPABJICHHUIO: buorexHonorus
npo¢uib NOArOTOBKHU: CucreMHas U CHHTETHUYECKast OMOJIOTHS

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

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anarus: 120 vac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2

[Iporpammy cocrasuin: T.®. XupbsiHOB, CTapIUIN PENIOAABATEIb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTeNbsHONU 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

HayunuTp cTyneHTOB mporpaMMupoBarh MPOCThIe Tpaduueckue MpuiioxkeHus Ha sizbike 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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 CunTtaxkcuc si3bika Python 3 12 2
2 [Ipoextuposanue 110 8 1
3 Kontponp kauecTBa kozna 4 2
4 CrpyKTypHOE IPOrpaMMUPOBAHHE 4 2
5 MonynbpHOE TPOrpaMMHUPOBAHKE 4 1
6 OOBEKTHO-OPUEHTUPOBAHHOE 4 )
MPOrpaMMHPOBAaHUE
7 I'pynnosas pa3zpaboTka mporpamMm 6 2
] CoObITUHO-OpPUEHTUPOBAHHOE 6 )
POrpaMMHpPOBaHHE
9 CeMecTpOBBIil MPOEKT 12 16
10 |Pa36op napameTpoB KOMaHHON CTPOKH 4 1
11 Mogenb JByMEpHOTO Tra3a 8 3
12 |Pa3zpabotka urpst «Canépy» 8 3
13 |Pa3zpabotka urpst «TeTpucy 8 3
14 |Pa3zpabotka urpel «Pacmany» 8 4
15  |CrannaprtHas 6ubnuoreka Python 4 1
16  |Web nporpammupoBanue 8 3
17  |KypcoBoii mpoekt 12 12
Nroro gacos 120 60
[loaroroska k sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.
4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennwii)

1. CunTakcuc s3bika Python 3

WuTepaktuBHbIi pexkxuM Python 3 u uHTErpupoBaHHbBIE Cpebl Pa3padOTKH.
Ycnouslit oneparop if. BnoxkeHHbIe 1 KacKaIHbIC BETBICHHUS.
Jlornueckue onepauuu and, or, not.

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

BiiojxeHHBIE IIUKIIBL.

Onucanne GyHKIUI O€3 TapaMETPOB U C TapaMETPaMH.
Koptexu nepemenHbix. OOMEH 3HAUCHUA.

Urepupyembie 00BEKTHI U UK foT.

3onotoit Goux Python: xomnekiuu tuple, list, set, dict.
H3MeHseMOoCTh CIIUCKA U OTepaLuy ¢ HUM.

HeusmeHseMOCTh KOpTEKa U ONEPaIK C HUM.




Criucok kopreskeit. [{uko for st 1Byx mepeMeHHBIX.
Pa3BopaunBanue urepupyemMoro oobeKkTa B mapamerpbl GyHKINH.
I'eneparopsl ClIMCKOB, KOPTEKEW, MHOXKECTB.

Cchutounast Mojienb AaHHbIX. [IpucBanBanus B Python.
WuTpocnexmnus. Oneparop is.

Crenuduka Python:duck typing.

3Ha4yeHus IapaMeTPOB 110 YMOIYAHUIO.

NmenoBanHbIE TapamMeTpbl QYHKIINH.

2. IIpoextuposanue 110

[Ipopaborka nHTEpPEcOB PYHKIIUI.

Pecdakropunr.

Bgenenue B OOII mpoexktupoBanue.

ITpopaboTtka nHTEphEiicoB, KOHTPAKTOB U OTBETCTBEHHOCTHU KJIACCOB.

3. Kontponp kauecTBa koza

UurabenpHOCTh Ko/1a M HeoOxoauMocThStyle Guide.
Kparkas Benkumka PEPS.

[MpuHIMT IMEHOBAaHUS IEPEMEHHBIX U PYHKITUH.
JlokyMeHTa1us IporpaMMbl

4. CTpyKTypHOE MIpOrpaMMHpPOBaHHE

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

[IpoexTupoBaHue «CBEPXy-BHHU3.

5. MonyiibHO€E IPOTPaMMUPOBAHUE

Llens ¥ npuHIKT pa3eeHus Ha MOIYJIIH.
Coznanmne Moaynel U MakeToB.

Bo3MoxHOCTH MHCTPYKIIMK import.

[IpopaboTka 1 JoKyMeHTaIust HHTepdeiica MOyIIs.
Jloxanuzanus nepeMeHHbIX.

6. OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHHE

Knaccer 1 06bexTsI B Python.

Co3nanve ¥ HHUIHAIH3ausa 00beKTa.

WHKarcyssius oTBEeTCTBEHHOCTH B Ki1acc.

[IprHLIMD €IMHCTBEHHON OTBETCTBEHHOCTH KJlacca.

OTHolIeHUsT MEX Ty KIacCaMH: Hacle0BaHUE, KOMIIO3UIIHS, aCCOIHAITHS.
Huarpamma kimacco UML.

7. I'pymnmoBas pa3paboTKa nporpamm

Kackagnas monens paspaborku Waterfall.
UreparuBnas pa3paboTka.

Pacnpenenenue posneil B mpoexre.

JoxymeHTanuys npoekra.

HeobxonuMocTh KOHTpOIIst Bepcuid. TepMUHOIOTHS.
Cucrema KOHTpOJIS Bepcuit git



Co3anue 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 OTCIICKUBAHHS OMIMOOK B TIPOEKTE M YIPABICHUS IPOCKTOM.
BzanMHast BBIYMTKA KOJla ¥ approve.

8. CoOBITHITHO-OPHEHTUPOBAHHOE POTPAMMHUPOBAHHE

CoObITHiiHAas! MOJIEITb TOCTPOCHHS PUIIOKEHUSI.

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 ¢ 0OparHoii cBs3bIO B tkinter.

9. CemeCTpOBBIil MPOEKT

Pa3paboTka apXUTEKTypbl HPOTPAMMHOTIO IPOAYKTA.
Paspaborka mnana cozganus [10.

Pacnpenenenue posnell y4acCTHUKOB IPOEKTA.
Bzaumonetictue yepes GitHub.

Kopopkuar. O0cyxeHHe ¢ MPEenoaaBaTelieM i MEHTOPOM.
Craua mpoekra.

Cemecrtp: 2 (Becennuit)
10. Paz6op napameTpoB KOMaHHOH CTPOKH
BzaumoneiictBre nporpammbl Ha Python ¢ komanaHo# ctpoukoii. [loctynm k mapamerpam uepes
sys.argv.
Pazbop mapaMeTpoB mMpH TOMOIIM CTaHAAPTHBIX CPEJCTB s3blka. bubiamoTeka argparse u €

BO3MOXKHOCTH Jisi pa3dopa mapamerpoB. Co3gaHue IpyKECTBEHHOTO HMHTepgeiica B KOMaHIHOU
CTpOKeE.

11. Moznens 1ByMepHOTO Ta3a

bubnmuoreka PyGame. O0beKkTHO-OpPHEHTHPOBAHHOE IPOTpaMMHUpOBaHue. MoieTupoBaHKE yIPYroro
CTOJIKHOBEHUS IIapUKOB.

12. Pa3pabotka urpsl «Canép»

Paspaborka unTepdelica urpel ¢ nByMepHO# cerkoil. [locTpoeHne mporpaMMbl ¢ pazdoWeHuEM Ha
monynu. Beinenenune oObekroB. IIpakTnka 00paboTku BBoAa moisib3oBareis. BolumTka koma u
WCTpaBJcHNUE OTHOOK.

13. Pazpabotka urpsl « Terpuc

Pa3paboTka mHTEepdeiica urpel. [locTtpoeHune mporpaMmbl ¢ pa3OMeHHEM Ha MOAYIH. BeineneHue
o0bekToB. [IpopaboTka oOTBeTCTBEHHOCTH KiaccoB. OaHOBpeMeHHas o00padoTka COOBITHH C
KJIaBHATyPBI ¥ 110 BPEMEHH.

14. Pa3pabotka urpsl «Pacmany»



Pa3zpaboTka wuHTepdeiica W BHYTpPEHHEH CTPYKTYpbl NporpaMmsbl. [locTpoeHue nporpaMmbl ¢
pasouenneM Ha monyiu. Beiienenne o6bekToB. [IpopaboTka oTBeTcTBeHHOCTH KiaccoB. Co3naHue
UTPOBOTO MCKYCCTBEHHOTO HHTEIUICKTA.

15. Crangaptaas 6ubnuoreka Python
3HAKOMCTBO ¢ BO3MOXKHOCTSIMU MOAYJIEH cTaHAapTHOM Oubmuoreku Python 3.

16. Web nporpammupoBanue

CereBble npoTokonbl. [lomaepxka ceTeBhIX HpoTOKoJOB B Python. Pa3zbop Texcta ¢ pa3MeTkoi.
AHanu3 THIIHYHBIX JaHHBIX U3 CeTH.

17. KypcoBoii mpoexT

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Ayautopun st Tab0paTOPHBIX PA0OT JOKHBI ObITH 000PYIOBAHBI KOMITBIOTEPAMU TI0 YHCITY
oOyuaromuxcs ¢ onepanuoHHoi cucremorr GNU/Linux u uaTepnperaropom Python 3,
MOAKIIIOYCHHBIMU K ceTH VIHTepHeT.

Jiis paboThI ipernofaBaresis 1a00opaTopHbIX paboT HyKHA TaKKe MEJIOBask MIIM MapKepHasi 10CKa, a
TaKXKe MyJIbTUMEINA IPOEKTOP WK OOJBIION KpaH ¢ BOZMOKHOCTBIO TOAKIIIOYEHUS! KOMITBIOTEPA
npenogasarens yepe3 D-SUB wiu HDMI.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. IlporpammupoBanue Ha Python 3 : Tlonpo6HOe pykoBoacTBo [ Tekct]| = Programming in Python 3 :
[yueb. mocobue ais By30B] / M. Cammepduiz; nep. ¢ anr1. A. Kucenesa .— CI16 : Cumson-Ilnroc,
2015 .— 608 c.

JomnonHurenbHas aureparypa

1. Ilpuempl 00BEKTHO-OPUEHTHPOBAHHOTO IpoeKkTHpoBaHus. [laTTepHsl npoekTupoBanus [Teker] :

[yueb. mocobue aist By30B] / O. lamma [u ap.] ; [mep. ¢ anmt. A. Cnunkuna] .— CII6. : [Tutep, 2012
— 368 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

JInst KoMaHTHOHM paboThI HaJl MPOEKTaMH 10T CHCTEMOM KOHTPOJISI BEPCHil git 00yJaromuMcs BO BpeMst
3aHATUH HeoOXoauM JocTyM B IHTEepHeT, B 4acTHOCTH K caity https:/github.com.

Hurepnperarop Python 3.

bubnnoreka Tkinter.

Cpensi pazpadotku IDLE, PyCharm Community Edition, IDE Spyder.

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: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
Kypc: 1

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: T.®. XupbsHOB, CTapIINK MPENOAABATETD



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. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynabrare wu3ydenus mucuuiuinHbl «[IpakTeka mnporpaMMHpOBaHHsS C HCHOJb30BaHHEM Pythony
00yJarouiCs JTOIKEH:

3HATh:
- OCHOBBI AJITOPUTMHYECKOTO sI3bIKa IporpaMmupoBanusi Python 3;
- IPUHIIMIIB CO3AaHUS KaYe€CTBEHHOTO YMUTA0EIBHOTO KO/Ia;
- IpUEMBI pa3padOTKU NPOTrPaMM «CBEPXY-BHU3» U «CHU3Y-BBEPX»;
- U/ICOJIOTHIO MOYIBHOTO  00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0/1a;
- TUTIOBBIE PEILICHUS, IPUMEHSIEMbIC JJIS1 CO3aHUs IPOTPaMM.
yMeThb:
- pa3pabarbIBaTh YnTabEIbHBIE IPOrPaMMBbI Ha A3bIKe porpaMMupoBanus Python 3;
- UCTOJIB30BaTh KaK BCTPOCHHYIO, TaK M JOCTYIHYI0 B CeTu JIOKyMeHTanuio 1o oubnuorekam Python
3;
- MOAKJIIOYATh JOTOIHUTENIbHBIC MOYIIN U CTaHAAPTHBIC MOIYIH U TakeTsl Python 3;
- CO3/1aBaTh JOTOJHUTEIbHBIE MOAY/IM U NakeThl Ha Python 3 nnst ocHOBHO#M nporpaMMe;
- IPUMEHATh 0OBEKTHO-OPUEHTUPOBAHHBIN TOIXOA U1l HAMCAHUS IIPOTPaMM;
- pa3zpalarbIBaTh IPOTPaMMbl KaK WHAWBUIYAIbHO, TaK U B KOMaHJE, C UCIIOJIb30BaHUEM COBPEMEHHBIX
CPEACTB HallMCaHUs U OTJIAJKU IIPOTrPAMM.
BJIaJeTh:
- OJJHOM M3 MHTETPUPOBAHHBIX Cpel] pa3paboTKu mporpamm s si3bika Python 3;
- HHTEPAaKTUBHOW KOHCOJbI0 Python 3 11st MpOCTHIX BEIYHCIICHUIA;
- OCHOBHBIMH KOMaH/IaMH CUCTEMBI KOHTPOJIS BEpCHi git;
- OCHOBHBIM HHCTpyMeHTapueM Ooubnuorexu Tkinter;
- CpeACTBaMH OTJIAJIKU U UHTPOCHEKIMHY Ha s3bIke Python 3.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

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.

OmeHka 3a 3a4€T BBICTABISCTCS C YYETOM OIICHOK J1a0OpaTOpPHBIX padoT, BBINOIHSAEMBIX B TEUCHHE
cemecTpa.



