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

YTBEPXKJAEHO
JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [IporpammupoBanue Ha s3bike Python
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

dusTex-1IKosa aBUAIIMOHHBIX U IIU(PPOBBIX TEXHOIOTUH
kadeapa TEXHOJIOT U MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 1
KBaJIMpUKALS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexuuu: 120 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy coctaBui: A.M. Brnacos

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
12.03.2024



AHHOTANMA

SA3pik Python sBisieTcss ofHMM W3 caMBIX HPOCTBIX, U B TO € BpeMsl BOCTPEOOBaHHBIX Ha PBIHKE TpyHa
S3BIKOB MpOrpaMMupoBaHusi. OH HCHONB3YETCs B pa3IMYHBIX chepax MPUKIaJHOTO MIPUMEHEHHUS: OT HAyUHBIX
BBIUMCIICHUH M aHajin3a JaHHBIX A0 Pa3paOOTKU MPOMBIIUICHHBIX pemeHuid. [lpeanaraemslii Kypce sBIseTCs
BBOJIHBIM KaK B $3bIK IIPOIpaMMMpPOBaHUs, TaK U B MCIIOJIb3yEMbIE CBSA3aHHbIE C HUM TEXHOJOTHM [UIs
aHaln3a, BU3yaln3ally 1 HAIVISIIHOTO PEACTABICHUS JAHHBIX.

Kypc peanmsyercs c TpUMEHEHHEM DJJIEKTPOHHOTO OOyYeHHsS | JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEeXHOJIOTHH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- 06y‘lI/ITB CHYHJaTeJICﬁ OCHOBaM NpOorpaMMHUpPOBaHUS Ha S3BIKC PythOl’l, HeO6XO)II/IMBIM JJIL aHaJInu3a
AaHHBIX Ha IPAKTHUKE, WU IMMO3HAKOMUTHL CO CBA3AHHBIMH TCXHOJOTHSAMU daHaAJIW3d, BU3yAJIM3allUU U
Hars AHOTro NpeaACTAaBJICHUA JaHHbIX.

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

- cdopmMupoBaTh HaBBIKM HamucaHus 3()(EKTHBHOTO, MPOCTOrO, TOHATHOTO W THOKOTO KOJa,
ONTHUMAJIBHOTO C TOYKH 3PEHHMS MOBBILICHUSI CKOPOCTH ¥ Ka4yeCcTBa pa3padoTKy;

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

- o0yunth 00paboOTKE JaHHBIX C TMOMOIIBIO si3bika Python W ocHOBaM (QYHKIIMOHAIBHOTO
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 cucremoit pyanamentanbibix |OIIK-1.2 CrocoGeH 0000mmare U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHWI B 00JIACTH OMBIT W PEe3yAbTaThl HAYYHBIX HCCICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoHaTbHON e TEBHOCTH

[MK-1 Criocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CriocoOeH HaxomuTh, aHATH3UPOBATH U 0000IIATH
pemars 3a/1a4u, B TOM YUCIie pa3padaTeiBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pe3yJbTarax HCCICIOBaHUI B
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN paMKax TEeMaTH4ecKoi 00JacTH CBOeW NMpogecCHOHATBHON
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;
- UCTIONIb30BaTh OCHOBHbIE OMOMMOTEKM HAay4YHbBIX BBIYMCIEHHH s3bIka Python ams pemeHus THIIOBBIX
NPUKIAJHBIX 33]a4 B 00JACTH aHaJHM3a JAHHBIX U aJalTHPOBAaTh MX K CBOMM IOTPEOHOCTSM B XOJIE
BoinonHeHust HUP.
BIIAJICTh!
- CpeACTBaMHU pa3pabOTKH U TECTHPOBAHMS MPOTrPaMMHOIO Kozia Ha si3bike Python;
- 00BEKTaMH M CpPEICTBAMH, NpeIIaraéMbIMU CTaHIAPTHBIMUA OMOIMOTEKaMM HAy4HBIX 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.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 3nakoMcTBO ¢ Python 12 6
2 OcHOBHBIE UHCTPYMEHTHI python 12 6
3 Crpoku 12 6
4 OcHOBHBIE CTPYKTYphl JaHHBIX B python 12 6
5 @®ynxruu. Yacts 1 12 6
6 O®ynkiuu. Yacts 2 12 7
7 Kiaccer. Hacts 1 12 7
8 Kitaccer. Yacts 2 12 8
9 Mopnynu B python 12 8
10 |Numpy 6 8
11 Busyanuzanus qanHbIxX 6 7
Hroro yacos 120 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2.

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

Cemectp: 1 (Ocennuii)

1. 3nakomcTBO ¢ Python

Uctopus s3wika Python. Cpasuenue Python2 vs Python3. CpaBaenne Python u C/C++.
Wurepnperarop komanauoit crpoku. IDE PyCharm. OcHoBwl si3bika. Tunbl qansbix. [lepeMmeHHble,
omeparop cBs3biBaHus. Apudmernka. [Ipusenenust tunos. IlpuBenenue x bool. bBynesa anreGpa.
PacrniakoBka

print/input.

2. OCHOBHBIE HHCTPYMEHTHI python

VYcnoBHbI omnepatop.  TepHapHBIA YCIOBHBIH OIEpaTop. Hukaer while, for. tuple/list.
range/xrange. - mutable u immutable.

3. Ctpoku

KommpoBanue o0bexToB. CTpoku. UHaekcarus u ciaiicuar. Meronsl str. dopMaTupoBaHUe CTPOK.
Perynsipubie BeIpaskeHUsI.

4. OCHOBHBIE CTPYKTYpBI IaHHBIX B python

dict u pabora c dict. set u meronsr set. list, dict and set comprehensions. HemHoro npo momysiu.
Monyms collections m Counter (kak mpuMep MOJIE3HOTO MOIYIIA).



5. ®yukiuu. Yacts 1

-def

-IapaMeTpbl U apryMEeHThI (yHKIHH
-return, peKypcHsi, CTeK BEI30BOB
-pabota ¢ daitnamu

-KOHTEKCTHBIH MeHekep with
-MOJZYJIb 0S

Cemecrtp: 2 (Becennuit)
6. @yukmuu. Yactp 2

-UTepUPYEMbIC OOBEKTBI U UTEPATOPHI
-TeHEPATOPHI

-(pyHKIIMOHAIBHOE TIPOrPAMMHUPOBAHUE
-namespaces, globals() and locals()
-scopes

-LEGB

-global u nonlocal

7. Kimaccsl. Hacts 1

-oIpeziesieHue Kiiacca
-METOJIbl ¥ aTPUOYTHI
-instance objects, _ init
-JOCTYII K TIEPEMEHHBIM
-[IPUBATHOCTH

8. Knaccer. Hacts 2

-magic methods

-ATEepUpYyeMble OOBEKTHI U UTEPATOPHI
-operator overloading

-inheritance, object

-UCKIIIOUCHUS

- mro

9. Monynu B python
-MoOJieJb JAaHHBIX B python
-statements and expressions
-KJIIOUEBBIE CII0BA
-try-except-else-finally
-built-in

10. Numpy

-Numpy

11. Buzyanuzanuusa JaHHBIX

- Iaker matplotlib
- Ilaker seaborn



- Iaker plotly

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

Jiist ocBOEHUS Kypca He0OX0ANMO HaJIMYUe NEPCOHAIBEHOTO KOMIIBIOTEPA CO CTa0MIBHBIM
HMHTEpHET-CoeAMHEHNEM. PekoMeH1yeMast CKOpoCTh COeIMHEHHs — OoT 2 Mout/c.

[IpocMoTp BUIEONEKIHI, TPHEM TECTOB (ITPOBEACHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH U
POMEXXYTOUYHOI arTecTannu), popym npenocrasisgercs yepe3 Google Chrome, Snnexc.bpaysep.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Python u MammHaHOE 00y4yeHue, DIeKTpoHHAas BepcHs nedaTHol myonukanuu / C. Pamka. —
Mocksa, IMK IIpecc, 2017

JomnonHurenbsHas auTeparypa

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

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JlocTyn K yueOHBIM MaTepHaiaM OCYyILIECTBISIETCS TOCPEICTBOM CHCTEMbI JUCTAaHIIMOHHOTO 00yUYeHHSI.

Jist mpocMOTpa BUCONICKIINN, POXOXKICHUS TIPOMEKYTOUHOM aTTecTalnu, ydacTie B Gopyme Kypca
HeoOxonuM UHTepHET-Opay3ep Google Chrome win SAnaexc bpaysep.

JuctpuOyTuB S3bIKOB porpaMMupoBanust Anaconda
UnTerpupoBanHnas cpena pa3paboTku 1 si3b1ka nporpaMmmupoBanust PyCharm

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OTHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
armaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazareneM BiaJeHUs MaTEPHAJIOM CIIy)KHUT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEIL.

Baxno ,I[OGI/ITBCSI IOHHMMaHus U3y4daceMOro Marepunalid, a HC MEXaHHMYCCKOIo €ro 3alioMMHaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TCM, BOIIPOCOB, CJIICAYCT O6paH.[aTBC$I 3a KOHCYJIbTAUUAMHU K
IpernoaaBareiito.



Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa
IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H

dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH

Kaq)e;[pa TEXHOJIOTHH HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM
Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.M. Bnacos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN
OIIK-1 Bnaneet cucremoit pynnamentansieix |OIIK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

[IK-1 CnocobGen craButh, hopmanuzoBsiBath 1 |[IK-1.1 Crnocoben HaxomuTh, aHAIM3UPOBATH M 000OIIATH
pemIarh 3a/1a4u, B TOM YUCIie pa3pabaTeiBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax MCCIeA0BaHuil B
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH pamMKax TemaTudeckoi oOmacTu cBoeil mpodeccrnoHambHON
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;
- UCTIONIb30BaTh OCHOBHBIC OMOIMOTEKH HAay4YHBIX BBIYHMCICHHH s3bIKa Python aus pemeHus THIOBBIX
NPUKIAJHBIX 33a7a4 B 00JAaCTH aHAJM3a JAaHHBIX M aJalTHPOBATh MX K CBOMM IOTPEOHOCTAM B XOI€
BeinonHeHuss HUP.
BJIA/IETh:
- CpeCTBaMU pa3pabdOTKH U TECTHPOBAHHS MPOTrPaMMHOTO Kozia Ha si3bike Python;
- 00BEKTaMH M CpEICTBAMH, IpeAIaraéMbIMU CTaHJAPTHBIMUA OMONIMOTEKaMM HAy4HBIX BBIYUCICHUIN
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. Peamuzyiite OeckOHEUHBI TeHepaTop row_pascal triangle, Bo3BpamarOIIMiA CTPOKH U3
tpeyronpHuKa [Tackans. Hauano mocnenoBarenbHOCTH, BO3BpAIaeMOii TeHepaTopoM, OyeT BHIIAACTh
TaK: "1" Hl 1" "121" ”133 1"

2. Jano yucno n. Co3naiiTe MacCuB pa3MepoM NXn U 3aIlOJIHUTE €T0 I10 CISAYIOMEMY PABUITY:
3.Yucna Ha 1raroHaiy, UAYIENR U3 IPaBOro BEPXHETO B JIEBBIN HIDKHUM yToJ paBHBI 1.

4. Yucna, cTosIME BBIIIE 3TOM AUAroHanu, paBHsl 0.

5. Uucna, crosiuiyue HUXe 3TON JUAroHaju, paBHBI 2.

6. IlomyueHHBI MacCUB BBIBEAUTE HA SKPaH.
7.Yucna B cTpoKe pazzaessiite oqHUM npobeiom.”

8. Hanmmre ¢ynkiuio fib(n), kotopas o JTaHHOMY II€JIOMY HEOTPUIATEIBHOMY N BO3BpAallacT n-¢
gucino Pubonayun. B 5TOM 3ajmade Henb3sl WCMONB30BAaTh MHKIBI — HCHONB3YHTE PEKYpPCHIO.

9. laH TEeKCT: B IIEPBOM CTPOKE 3alIUCaHO KOJIMUYECTBO CTPOK B TEKCTE, a 3aTEM CaMu CTPOKU. BriBenute
BCE CJIOBA, BCTPEYAIOLIMECS] B TEKCTE, MO OJHOMY Ha Kaxaylo cTpoky. CiioBa HOIKHBI OBITh
OTCOPTUPOBAHBI 10 YOBIBAHMIO MX KOJMYECTBAa MOSBICHHS B TEKCTE, a NPH OJMHAKOBOW 4YacToTe
MOSIBJICHUS — B JIEKCUKOTpaUuIeCKOM HOPSIIKE.

10. [JaH TekcT: B MEpBOW CTPOKE 3a/laHO YHMCIIO CTPOK, Jaliee MIYyT caMu CTPOKHU. BriBeauTe cioBo,
KOTOPOE B 9TOM TEKCTE BCTPEUAETCS Yalle BCEro. ECIM TakuX CIIOB HECKOJBKO, BBIBEIUTE TO, KOTOPOE
MEHBIIE B JIEKCUKOTPaUUECKOM MOPSIIIKE.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. Tunst ganneix (bool, int, float, complex, str)

2. Twume! mocnemoBaTeILHOCTEH

3. Tumsl set u mapping: CTPYKTypa, MCIOJIb30BaHUE, METOIbI, MarndecKUe METOIbl, subscriptions,

slicing.

4. Monenb nmaHHbix Python: oObekThl, KOHTEWHEpPHI, OTHOIICHWs, TpoBepka equality & identity,
W3MEHYHBOCTb.

5. Apudmerndeckre oOnepanuy, OIepalud CpaBHEHUs, OyJIeBbl ONEpalH, CHEHUAIbHBIC

(Marngeckue) METO/bI TSl HUX.

6. Oneparop if, TepHapHBIii onieparop, nuki while.

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

8. Uckimouenus B python. Konctpykmus try - except st 00pabOTKH HCKITIOUEHUH.
9.@yHK1MsA, BEI3BIBAEMbIE 00BEKTHI, YIIAKOBKA M PACHIAKOBKA, JIIMOIa-BbIPAKECHUE.
10. Namespaces, scope, closure.

Bomnpocsl k »sk3ameHy:
1. JlexopaTopbl: MEXaHU3M, UCII0JIb30BAHNUE, BCTPOCHHBIE JEKOPATOPHI.

2. DnemeHTHl (YHKIIMOHAIBLHOTO MporpaMMmupoBaHus (0030p), MoAydu (YHKIIMOHAIHLHOTO
mporpaMmmupoBanust (0630p).

3. Ompenenenuie Kiiacca, CO3/IaHNE U yIaJleHHe, CChUIKA Ha aTpUOyT, TOAKICKH.

4. HacnenoBaHue kiaccos, super(), mro__

5. ®ailnbl, KOHTEKCTHBIM MEHEIKEP

6.Tuner nanubix (bool, int, float, complex, str): cBOCTBa, METOJIBI, MATHYECKIE METOIBI
7. llpuBeieHre TUTIOB, MPOBEPKA NCTUHHOCTHBIX 3HAUYCHUH.

8. Tumbl mocnenoBaTeLHOCTEN: CTPYKTYpPa, UCIIOIb30BaHNE, METO/IBI

9. Maruueckue MeTobl, subscriptions, slicing.

10. Tunsl set 1 mapping: CTPyKTypa, HCIOJIb30BaHUE, METOJIbI, Marnueckue MeTojpbl, subscriptions,
slicing.

Buner Nel.

Tuner ganneix (bool, int, float, complex, str): cBoiicTBa, METO/BI, MATHYECKHE METOIbI, IPUBEACHUE
THTIOB, TPOBEPKA UCTHHHOCTHBIX 3HAUCHHH.

Onpe;[eneHHe KJ1IacCa, CO3AaHnC U YAaJICHUC, CChLJIKAa Ha anI/I6YT, IIOAIINCKH.

Kputepun onennBanus

ommyHo (10) - BBICTaBIIETCS CTYHOCHTY, IOKa3aBILIEMY BCECTOPOHHHE, CHCTEMaTU3UPOBAHHBIC,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPHU pelIeHNH KOHKPETHBIX 3a/1a4, CBOOOAHOE M MPaBHWIbHOE 0OOCHOBAHWE NMPUHSTHIX PEIICHUH, MpH
9TOM BBIIIOJIHEHbI BCE KOHTPOJIBHBIE 3aJJaHUsl CEMECTPA.

OTJIIMYHO (9) - BBICTABJIAICTCA CTYACHTY, IMOKAa3aBIICMY CBO60,I[HO€ ONCPpUPOBAHUC 3HAHUSIMU yqe6H0171
nporpamMmMmbl JUCHHUIIJIMHBI, BBIIIOJIHCHUEC 3aJIaHuN TBOPUYCCKOTO XapaKTepa, IMPU 3TOM BBIIIOJIHCHBI BCE
KOHTPOJIBHBIC 3a/IaHUA CCMECTpaA.

OTIMYHO (8) - BBICTABIIACTCS CTY/ICHTY, IIOKa3aBIIEMy BJIaJICHUE IPOrPAMMHBIM Y4E€OHBIM MaTepUaioM
C HAQJIMYMEM HECYIICCTBEHHBIX OMIMOOK B JICHCTBUSAX, CAMOCTOATEIILHO UCTIPABISIEMBIX YUAIIUMCSI, TIPU
3TOM BBINIOTHEHBI Oosiee 90% yueOHBIX 3aaHuil cemecTpa.

xopoto (7) - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJIO 3HACT Marepuall, TPaMOTHO M II0 CYILECTBY
M3J1araeT ero, yMeeT NMPUMEHITh NONTyYeHHbIC 3HAHHUS Ha MPAKTUKE, HO JOIYCKAeTCs B OTBETE HJIHM B
pelIeHn: 3aJad HEKOTOpble HETOYHOCTH, MPH 3TOM BhINOIHEHBI Oonee 80% yueOHBIX 3amaHUid
ceMecTpa.



xopouio (6) - BEICTaBIsAETCSA CTYACHTY €CIM OH OCO3HAET BOCHPOM3BEICHUE MIPOTPAMMHOIO yuyeOHOTro
Marepuaiia, B TOM 4YHCJIE€ W Pa3IMYHOW CTENECHM CIOKHOCTH, C HECYIIECTBEHHBIMH OIIMOKaMH,
3aTpy/HEHHSI B TPUMEHEHMU OTACIbHBIX HABBIKOB, IPHU 3TOM BBINOIHEHBI Ooinee 80% yueOHBIX
3a/laHui cemecTpa.

xopou1o (5) - BBICTaBISETCSA CTYACHTY €CIH TEOPETHYECKOE COJEpKAHHUE OCBOCHO HE IOJIHOCTHIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM CQOPMHUPOBAaHBI HEJOCTATOYHO, B HEKOTOPBIX CIy4YasX OBbUIH
JOMYIIEHBI OIMINOKH, IPU 3TOM BbINOIHEHBI Oonee 70% y4eOHbIX 3a1aHui ceMecTpa.
YAOBIIETBOPUTENBHO (4) - BBICTABISIETCS CTYIACHTY, MOKa3aBHIeMy (h)parMEeHTApHBIH, pa3po3HEHHBIN
XapakTep 3HAaHUM, HEJIOCTAaTOYHO TMpaBUIbHBIE (OPMYTUPOBKH O0a30BBIX IOHATHH, HapyIICHHS
JIOTMYECKOW TIOCIIEA0BATEIFHOCTH B M3JI0KEHUH MPOTrPaMMHOTO MaTepHaiia, HO IPH 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
NPUMEHSATH MOJYYCHHBIE 3HAHHS N0 00pa3lly B CTAaHIAPTHOW CHTYaIllH, IIPH ATOM BBITIOJHEHBI Ooiee
60% yueOHBIX 3aJaHNi cemecTpa.

YAOBIETBOPUTENBHO (3) - BBICTABISIETCS CTYACHTY B Cly4ae OOJBIIOTO KOJIMYECTBA HEIOYETOB U
HETIPaBUJIbHBIX OTBETOB, a TAKXKE IMAaCCHBHOW padoTe B XOZ€ 3aHATHH, MHOTHE yueOHBbIE 3aJaHus He
BBINOJIHEHB! (HO He Oonee 50%).

HEYIOBJICTBOPUTENBHO, (2) - BBICTABISCTCS CTYIEHTY, KOTOPBI HE 3HAeT OOJBILIEH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TIOHATHI TUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MIPAKTHUECKUX 3a/1a4, IPU 3TOM OOJIBIIMHCTBO Y4EOHBIX CEMECTPa HE BHIIIOJTHEHBI.
HEYHOBJICTBOPUTENBHO (1) - BBICTABISACTCS CTYACHTY, KOTOPBIH HE OCBOWJI TEOPETUYECKOE W
MPaKTHYECKOE COZIEpXKaHue Kypca, BCE BBINOJIHEHHbIE ydeOHbIE 3aaHMs cofep:KaT rpyOble ommoKy,
OOJBIIMHCTBO y4eOHBIX 3aaHUI CeMeCTpa HE BHIIOIHEHBI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpems nposenenust auddepeHIMpoBaHHOTO 3a4eTa U IK3aMeHa MOTYT I10JIb30BaThCsl MPOrpaMMOi
JTVCUUIUIMHBIL, @ TAK)KE CIPABOYHOHN JTUTEPaTypOid, BBIMUCIUTEILHON TEXHUKOH, KOHCIIEKTaMH JICKIIHH.
JuddepeHIMpOBaHHBINA 3a4€T U SK3aMEH MOXET MPOBOIUTHCS 0 UTOraM TEKYIIEH yCIeBaeMOCTU U
Cllau¥l 3aJJaHNH, WIN IyTeM OpraHMu3aliK CIEeHHaIbHOTO ONIPOCa, IPOBOANMOTrO B YCTHOH (hopme.



