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

YTBEPKAEHO

JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT
M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: [IporpammupoBanue Ha s3bike Python

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHI1 HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOM arTectanuu: 1 (oceHuuit) - JluddepeHpoBannblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy coctaBui: A.M. Brnacos

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
09.03.2023



AHHOTANMA

SA3pik Python siBnsercs oqHMM M3 caMbIX NMPOCTHIX, U B TO K€ BpeMsl BOCTPEOOBaHHBIX HA PBIHKE Tpynda
S3BIKOB MPOrpaMMupoBaHusi. OH HUCHONB3YETCs B pa3IMYHBIX chepax MPUKIIAHOTO MPUMEHEHHUS: OT HAayuHBIX
BBIUMCIICHUH M aHalu3a AaHHBIX J0 pa3padOTKM NPOMBILIICHHBIX pemieHui. [IpemmaraeMplil Kypce siBisieTcs
BBOJIHBIM KaK B S3bIK IIPOIPaMMHMPOBAHHUS, TaK M B MCIIOJIb3yE€Mble CBSA3aHHBIE C HUM TEXHOJOTHM JUIS
aHaln3a, BU3yaln3ally 1 HAIVISIIHOTO PEACTABICHUS JAHHBIX.

Kypc peanmsyercs c TpUMEHEHHEM OJIEKTPOHHOTO OOyYeHHS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEeXHOJIOTHH.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
- 06y‘lI/ITB cnymaTeneﬁ OCHOBaM HpOorpaMMHUpPOBAHUSA Ha A3BIKC Python, H606XO,I[I/IMI>IM JUIA aHaJInu3a
JaHHBIX Ha IPAKTUKE, U IO3HAKOMUTHL CO CBSA3aHHBIMU TEXHOJIOTMSAMH dHAJIM3d, BU3yallU3alliUu U
Hars AHOTro NpeaACTAaBJICHUA JaHHbIX.

33)13‘11/[ JAUCHUIIINHBI
- IO3HAKOMUTH CTYACHTOB C OCHOBHBIMH KOHCTPYKIIUAMMU, 00BEKTaMU U npoucaypamMmu A3bIKa PythOl’l;

- cdopmupoBaTh HaBBIKM HanucaHus 3()(EKTHBHOTO, MPOCTOrO, MOHATHOTO W THOKOTO KOJa,
OINTHUMAJIBHOTO C TOUKHU 3PEHHsSI MOBBIIICHUS CKOPOCTH U KadecTBa pa3paboTKH;

- HAy4YHTh MeTOJIaM 00pabOTKH ONIMOOK U TECTHPOBAHUS KoJia Ha si3bike Python;

- 00yunth 00pabOTKEe JMAaHHBIX C TIOMOLIbIO si3bika Python wm ocHoOBaM (PyHKIIMOHAIBHOTO
POTrPaMMHPOBAHHS;
- 00y4HTh TEXHOJIOTUSAM aHAJIN3a U BU3YyaJIU3alMU MPEICTABICHUS JaHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanmMeHOBaHHE KOMIIETEHLIMHI WHIuKaTopsl JOCTIKEHUST KOMITETEHITUI
OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHUBATH
HAyYHBIX 3HAHWI B 00JIACTH ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEBHOCTH

IMK-1 Criocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CrnocoGer HaxomuTh, aHATU3UPOBaTh W 00001IATH
pemars 3aa4u, B TOM YUCIIe pa3padaThBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pPe3yJbTarax MCCICIOBaHUHN B
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN paMKax TeMaTH4ecKoil o0nacTH cBOei NpodeccHoHaIbHON
M3y4aeMBbIX SBIICHUH U MPOIECCOB, CACTEMHO  |ACATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!
- mapasinrMy o0bEeKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHS;
- OCHOBHBIE 00BEKTHI M POLIEAYPHI si3bIKa Python;
- MeTO/IBI 00paboOTKH OMIMOOK B si3bIke Python;
- OCHOBHBIE, HCIIOJIb3yEeMbIC Ha IPAKTHKE, OMOINOTEKY.
YMETh:
- mucaTh YPPEKTUBHBIN KO, OTJIAXKUBATh M JOKYMEHTUPOBATh KO Ha s3bike Python;
- HCTIOJIb30BaTh OCHOBHBIC OMOJIMOTEKH HAyYHBIX BBIUMCICHUH s3bIka Python amst pemennst TMIOBBIX
NPUKIaHBIX 337a4 B 0OJIaCTW aHaJKM3a JaHHBIX W aJalTHPOBaTh UX K CBOMM MOTPEOHOCTSM B XOIE
BoinonHeHust HUP.
BIIAJICTh!
- CpeACTBaMHU pa3pabOTKH U TECTHPOBAHMS MPOTrPaMMHOIO Kozia Ha si3bike Python;
- 00bEKTaMH M CPEICTBAMH, NpeIIaraeMbIMU CTaHIAPTHBIMA OMOIMOTEKaMHM HAayYHBIX BBIYUCICHUN
A3bIKa;
- 0a30BBIMU MPHHIMIIAMHE [TPOBEICHNS BHIYUCICHH C UCIOIb30BaHUeM OuOmroTek Python.




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
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 3nakoMcTBO ¢ Python 4 5
2 OcHOBHBIE UHCTPYMEHTHI python 4 5
3 Crpoku 4 5
4 OcCHOBHBIE CTPYKTYpBI JaHHBIX B python 4 5
5 @®ynxruu. Yacts 1 4 5
6 O®ynkiuu. Yacts 2 4 5
7 Kiaccer. Hacts 1 4 5
8 Kitaccer. Yacts 2 4 5
9 Mopnynu B python 8 10
10 |Numpy 12 15
11 Busyanuzanus qanHbIxX 8 10
Hroro yacos 60 75
IToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. 3nakomcTBO ¢ Python

Uctopus s3wika Python. Cpasuenue Python2 vs Python3. CpaBaenne Python u C/C++.
Wurepnperarop komangHoi crpoku. IDE PyCharm. OcHoBbI si3bika. Turiel ganubix. [lepemeHHbIe,
omeparop cBs3biBaHus. Apudmeruka. [lpuBenenus tunos. [lpusenenue k bool. bynesa anreGpa.
PacrniakoBka
print/input.

2. OCHOBHBIE HHCTPYMEHTHI python

VYcnosuelit onieparop. TepHaphbiii ycnoBHblil oneparop. [ukner while, for. Ituple/list. range/xrange.
mutable u immutable .

3. Ctpoku
Komnmposanne o0bektoB. Ctpoku. MHaekcanus u crnaiicuar. Metons str. @opmatupoBaHUe CTPOK.
PerynsipHbie BbIpakeHHUsI.

4. OCHOBHBIE CTPYKTYpBI IaHHBIX B python




Dict u pa6ota c dict. Set u meroas! set. List, dict and set comprehensions . HemHoro npo momymnu.
Monyms collections m Counter (kak mpuMep MOJIE3HOTO MOYIIA).

5. @yukiuu. Yacte 1

Def. ITapamerpsl u aprymenTsl ¢yHkumid. Return, pexypcusi, crek BbI30BOB. Pabora c ¢aitiamu.
KonrekcTablil MeHemKep with. Moynb os.

6. @yukmuu. Yactp 2

Utepupyemble 00BEKTBI H UTeparopbl. leHepatopbl. DYHKIHMOHAIBLHOE NPOTPAMMUPOBAHHE.
Namespaces, globals() and locals(). Scopes. LEGB . Global u nonlocal.

7. Knaccel. Yacts 1

Onpenenenne kinacca. Metoasl u arpuOyTel. Instance objects,  init . JIocTym K NEpEMEHHBIM.
[IpuBarHOCTB.

8. Knaccer. Hacts 2

Magic methods. Utepupyembie o0bekTsl 1 utTeparopbl. Operator overloading. linheritance, object.
Uckntouenust.  mro

9. Monynu B python

Mopnens ganHbeix B python. Statements and expressions. Kirouesie cnoBa. Try-except-else-finally.
Built-in.

10. Numpy
Numpy
11. Buzyanuzanuus JaHHBIX

[MakeT matplotlib. ITaker seaborn. ITaker plotly.

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

Jiist ocBOEHUS Kypca He0OX0ANMO HaJIMYUe NEPCOHAIIEHOTO KOMIIBIOTEPa CO CTa0MIBHBIM
HMHTEpHET-CoeAMHEHNEM. PekoMeH1yeMasi CKOpoCTh COeIMHEHHs — OoT 2 Mout/c.

[IpocMoOTp BUIEONEKIH, TPUEM TECTOB (ITPOBEACHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXXYTOUYHOI arTecTannu), popym npenocrasisercs yepe3d Google Chrome, Snnexc.bpaysep.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa

1. Python u MammHaHOE 00y4yeHHe, DIeKTpoHHAas BepcHs nedaTHol myonukanuu / C. Pamka. —
Mocksa, IMK IIpecc, 2017

JomnonHutensHas auTeparypa

1. Python na npaktuke, DnekTpoHHast Bepcus nedatnoil myonukanun / M. Cammepdung. — Mockaa,
JMK Ilpecc, 2014

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



http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HOCTyH K y‘le6HBIM MarcpuaiaM OCYHICCTBIISICTCA MMOCPECACTBOM CUCTCMbI JTUCTAHITUOHHOT' O o6yquI/m.

JInst IpocMOTpa BHACOICKINA, TIPOXOKICHHS TIPOMEKYTOYHOM aTTeCTAUH, YIacTHE B popyMe Kypca
HeoOxonuM uHTepHeT-Opay3ep Google Chrome wim Suaexc bpaysep.

JuctpuOyTUB S36IKOB MporpaMMupoBanust Anaconda
WurerpupoBanHas cpeza pa3paboTKu JIs sA3bIka mporpamMmupoBanust PyCharm

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JOJDKEH, C OMHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIIMHBI CTYACHT MHOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOW Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy ydeOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepraIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiarhCsi 3a KOHCYABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 1

KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: AM. Bnacos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN
OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIMK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

[IK-1 CnocoGen craButh, hopmanuzoBsiBath 1 |[IK-1.1 CrnocobGen HaxomuTb, aHaIU3UpOBaTh W 0000MIATH
pemIarh 3a/1a4u, B TOM YUCIIe pa3pabaThiBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax HCCIEIOBaHUMN B
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH pamMKax TemaTHueckoi o0macTh cBoed mnpodeccruoHaTbHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |AEATEIBHOCTH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzyuenus quctumuinabl «lIporpaMmvupoBanne Ha si3p1ke Pythony oOyuaronuiicss moimkeH:

3HATh:
- mapasiurMy 00bEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHHS;
- OCHOBHBIE 0OBEKTHI M MTPOIIEypHI si3bIKa Python;
- MeTozbI 00paboTKH OmHKOOK B s3b1ke Python;
- OCHOBHbI€, HCIIOJIb3yeMble Ha IPAKTHKE, OMOINOTEKH.
yMeThb:
- mucarb dQPEKTUBHBIN KOJI, OTIAKUBATh U JIOKYMEHTHPOBATh KOJI Ha si3bIke Python;
- UCTOJIb30BaTh OCHOBHBIC OMOJIMOTEKN HAayYHBIX BBIYUCICHUH si3blka Python mist pemenns THIIOBBIX
NPUKIAJHBIX 3aa4 B 00JaCTH aHaJIM3a JAHHBIX W aJalTHPOBAaTh UX K CBOMM IOTPEOHOCTSAM B XOIE
BeinonHeHuss HUP.
BJIA/IETh:
- CpeCTBaMU pa3pabdOTKH U TECTHPOBAHHS MPOTrPaMMHOTO Kozia Ha si3bike Python;
- 00BEKTaMH M CpEICTBAMH, IpeAIaraéMbIMU CTaHIAPTHBIMUA OMOIMOTEKaMM HAay4HBIX BBIYHCICHUIN
SI3BIKA;
- 0a30BBIMU MPUHIIMIIAMY MMPOBEJICHUS BEIYUCIICHUH ¢ UCTIONb30BaHNeM Onbmorek Python.

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

[Iprmep nomalHero 3aJaHus:
1. Peanusyiite OeckoHEUHBIM TeHepaTtop row_pascal triangle, Bo3BpamalmMii CTPOKU U3
TpeyronpHuKa [lackans. Hauano nmocnenoBaTeIbHOCTH, BO3BpAIIAeMON I'eHepaTopoM, OyJeT BHIVISICTh
TaK: "1" Hl 1" "1 2 1" "1 3 3 1"

2. Jano yucno n. Co3naiiTe MacCuB pa3MepoM NXn U 3aIlOJIHUTE €T0 I10 CISAYIOMEMY PABUITY:
Yucna Ha AMaroHany, UAyHIed U3 MPaBoro BEPXHEro B JIEBbI HUKHUN yroJl paBHHI 1.

Hucna, crosiuiue BhIIIE 3TON AUaroHa u, paBHsI 0.

Yucna, crosiuue HUXKE 3TOM AUAroHaju, paBHBI 2.

[lonyuyennblii MaccuB BBIBEAMTE Ha 3KpaH. Yucia B CTpOKe pasfensaidTte ogHuUM mpolerom."

3. Hanumure ¢ynkuuto fib(n), KoTopas mo JaHHOMY LEJIOMY HEOTPHLATEILHOMY N BO3BpaIlaeT N-¢
gucno @ubonadun. B 3Toil 3amaye Henb3s HCMOIB30BATh LUKIBI — HCHOJB3YHTE PEKYPCHIO.

4. JlaH TEKCT: B EPBOM CTPOKE 3aMTUCAHO KOJIWYECTBO CTPOK B TEKCTE, a 3aTEM CaMH CTPOKH. BriBenute
BCE CJIOBA, BCTpEYalolIMecs B TEKCTe, IO OJHOMY Ha Kaxayio cTpoky. CioBa IODKHBI OBITH
OTCOPTHPOBAHBI MO YOBIBAHHIO MX KOJWYECTBA IOSBJICHHUS B TEKCTE, a MPH OJUHAKOBOW YacToTe
MOSIBJIEHHSI — B JIEKCUKOTPahuIecKoM MopsaKe.

5. JlaH TeKcT: B MEpBOM CTPOKE 3aJaHO YHUCIO CTPOK, Jajee WAYT caMH CTPOKU. BriBeaure cioBo,
KOTOpPOE€ B 3TOM TEKCTE BCTpedaeTcs yalle Bcero. Eciin Takux cioB HECKOJIBKO, BBIBEAUTE TO, KOTOPOE
MEHbIIIE B JIGKCUKOTpahuIeCKOM MOPSIAKE.



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

Bonpocs! k auddeperurpoBaHHOMY 3a4eTy

1. Tumer nanusix (bool, int, float, complex, str): cBo¥cTBa, METOBI, MATHYECKHE METOJIbI, TPUBEICHUC
THUTIOB, TPOBEPKA UCTHHHOCTHBIX 3HAUCHUIA.

2. Tumel mOCIEAOBaTEIbHOCTEH: CTPYKTYpa, HWCIHONB30BAHUE, METOMABI, MarudecKue MeTO/Ibl,
subscriptions, slicing.

3. Tumbr set m mapping: CTpyKTypa, UCIOJIL30BAaHUE, METOIBI, MarHYeCKUe METOIbI, subscriptions,

slicing.

4. Mopnenp nanHbiX Python: oOBekThl, KOHTEHHepHI, OTHOIIECHHWs, mpoBepka equality & identity,
W3MEHYHBOCTb.

5. Apupmernyeckue ONepaldy, OIepalul CpaBHEHUsS, OyJIeBBbl ONEpallH, CHEeIHATbHBIC

(Marugeckue) METO/bI TSl HUX.

6. Oneparop if, TepHapHsIii onieparop, nuki while.

7. For loop, range, comprehensions, generator expressions.

8. Uckimouenus B python. Konctpykmus try - except 1ist 00pabOTKH HCKITIOUEHUH.
9.@yHK1MsA, BEI3BIBACMbIE 00BEKTHI, YIIAKOBKA M PACHIAKOBKA, JIIMOIa-BbIPAKECHHUE.
10. Namespaces, scope, closure.

11. JlexopaTopsl: MEXaHU3M, UCTIOIb30BAaHKIE, BCTPOSCHHBIE AEKOPATOPEI.

12. DnemeHTHl (YHKIMOHAJIHHOTO MporpamMmupoBaHusi (0030p), MOAYIHM (QYHKIMOHAIBHOTO
mporpaMmmupoBanust (0630p).

13. Onpenenenue Kinacca, CO3IaHUE U yIaJICHHE, CChUIKA Ha aTpHOYT, MOATUCKH.
14. HacnenoBanue kiiaccos, super(), mro_

15. ®aiinbl, KOHTEKCTHBIA MEHEIKED .

Buiet Nel.

Tunsr nanneix (bool, int, float, complex, str): cBo¥CTBa, METOIBI, MAarMUYECKHUE METOJIbI, MPUBEACHIE
THUTIOB, IPOBEPKA UCTHHHOCTHBIX 3HAUCHUIA.

Omnpenenenue kiacca, CO3AaHUE U yJaJeHNUe, CChUIKA Ha aTpHOyT, MOATINCKH.

Kpurepun onennBanus

ommmuHo (10) - BBICTaBISETCS CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE, CHCTEMAaTH3UPOBAHHEIE,
IyOOKHe 3HaHUS yueOHOU mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IpU peIleHNH KOHKPETHBIX 337a4, CBOOOJHOE M MPaBWIbHOE 00OCHOBAaHHME MPUHSTHIX PEIICHUH, NPH
9TOM BBITIOJIHEHBI BCE KOHTPOJIbHBIC 3aJJaHUsI CEMECTPA.

oTn4HO (9) - BhICTaBIIAETCS CTYACHTY, IIOKa3aBIIEMy CBOOOIHOE ONEPUPOBAHME 3HAHUAMH Y4eOHOM
MPOrpaMMBbl JUCIUIUIMHBI, BBIITOJIHEHUE 33JJaHUH TBOPYECKOIO XapakTepa, MPH STOM BBIIOIHEHBI BCE
KOHTPOJIbHBIE 33JaHUsI CEMECTDA.

oTIHYHO (8) - BEICTABISIETCS CTYJIEHTY, ITOKA3aBIIEMy BJIaJICHUE MPOTPAMMHBIM YIeOHBIM MaTepruaIoM
C HaJTM4MEM HECYIIeCTBEHHBIX OINIMOOK B JIEHCTBUSIX, CAMOCTOSITEILHO MCIPABIISIEMBIX yUaIIUMCS, TIPU
ATOM BEITIOTHEHBI Oosee 90% y4eOHBIX 3a1laHull ceMecTpa.

xopormio (7) - BEICTABIIETCS CTYACHTY, €CIM OH TBEPAO 3HAST MaTepHall, TPaMOTHO WU MO CYIIECTBY
M3JIaraeT ero, yMeeT NPUMEHSThH MOJIyYeHHbIE 3HAaHUS Ha MPaKTUKE, HO JIOMYyCKAaeTcs B OTBETE WIIU B
pelieHnn 33734 HEKOTOphIe HETOYHOCTH, MPH 3TOM BBIMONHEHB Oonee 80% y4ueOHBIX 3amaHmid
cemecTpa.

xopouio (6) - BbICTaBIISETCS CTYACHTY €CIM OH OCO3HAeT BOCIPOHM3BEICHHE MPOrPAaMMHOTO Y4eOHOTO
Marepuaiga, B TOM 4YHCIE M Pa3IMYHOM CTENEHU CIOXHOCTH, C HECYLUIECTBEHHBIMH OIIMOKaMH,
3aTPY/IHEHNSI B NPUMEHEHHMH OTJENbHBIX HABBIKOB, NPH 3TOM BbINONHEHBI Oonee 80% yueOHBIX
3a/laHuil cemecTpa.

Xopomo (5) - BBICTABISICTCS CTYACHTY €CJIM TEOPETHYECKOe COICpP)KAaHWE OCBOCHO HE MOJIHOCTHIO,
HEKOTOpBIE TPAKTUYECKHE HABBIKM C(POPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBHIX CIy4asx OBbLIH
JOMYIIEHBI OIMINOKH, IPU 3TOM BbINOIHEHBI 6onee 70% y4eOHbIX 3a1aHui ceMecTpa.



YAOBIIETBOPUTENBHO (4) - BBICTABISIETCS CTYIACHTY, MOKa3aBHIeMy (h)parMEeHTapHBIH, pa3po3HEHHBIN
XapakTep 3HaHWH, HEJIOCTATOYHO IPaBWIbHbIE (OPMYIUPOBKHM 0a30BBIX MOHATUI, HapyIICHUS
JIOTMYECKOW TOCIIEA0BATEIIFHOCTH B U3JIOKECHUH MTPOTPAMMHOTO Marepualia, HO PU 3TOM OH BIaJeeT
OCHOBHBIMHU pa3JieslaMi y4eOHOH MporpamMMbl, HEOOXOAUMBIMHU JUIsl TAJIBHEHILET0 OOy4YeHHsT 1 MOXET
NPUMEHSATH MOJYYCHHBIE 3HAHUS 10 00pasily B CTaHAAPTHON CUTyalluy, IPU STOM BBIIIOJHEHBI Ooliee
60% yueOHBIX 3aJaHNi cemecTpa.

YAOBIETBOPUTENBHO (3) - BBICTABISIETCS CTYICHTY B Cly4ae OOJBIIOTO KOJIMYECTBA HENOYETOB U
HETIPaBWIBHBIX OTBETOB, a TAK)XXE MACCHBHOM padoTe B XOJ€ 3aHATHH, MHOTHE ydeOHbIC 3aJaHus HE
BBINOJIHEHB! (HO He Oonee 50%).

HEYIOBJICTBOPUTENBHO, (2) - BBICTABISACTCS CTYACHTY, KOTOPBIH HE 3HaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOrpaMMbl JTUCIHMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET MWCIOJB30BaTh IOJYYCHHBIC 3HAHUS TPH PELICHUU
THUIOBBIX MTPAKTHYECKUX 3a/1a4, IIPH 3TOM OOJIBIIMHCTBO YYEOHBIX CEMECTpPa HE BBIIIOIHCHBL.
HEeyHOBJIETBOpUTENBHO (1) - BBICTABIACTCS CTYIACHTY, KOTOPBI HE OCBOHMJ TEOPETHYECKOE U
NPaKTUYECKOE COJCP)KaHUE Kypca, BCE BBINOJHECHHBIC Y4eOHBIC 3a/IaHUSI CONEPHKAT IpyOble OIIMOKH,
OOJBIIMHCTBO y4eOHBIX 3aaHUI CeMeCTpa HE BHIIOTHEHBI.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu nposenennn auddepenpoBaHHOro 3adera olydaromiemycs npenocrasisgercss 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



