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: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

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

Kypc: 1

KBAJM(PUKAIMA: MarucTp

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

2 (BeceHHMH) - DK3aMeH

AynutopHbIxX yacoB: 120 Bcero, B TOM 4ucIe:
nexuuu: 120 yac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: A.M. Bnacos

ITporpamma oGcyskaeHa Ha 3aceJaHny Kadepbl TEXHOIOTUI TPOSKTUPOBAHUS CIIOKHBIX TEXHHUECKUX CUCTEM
12.03.2024



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

- 06yLII/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;

- 00yYUTb TEXHOJIOTHUSIM aHAJIM3a U BU3yaJM3al[H IPEICTABICHHS JaHHBIX.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Koa 1 HanMeHOBaHHE KOMITETCHIUN WHIuKaTopsl JOCTIKEHUST KOMITETEHITUI
OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHUBATH
HAyYHBIX 3HAHWI B 00JIaCTH HH()OPMATHKU U ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B o001acTu
BBIYUCIUTEIBHON TEXHUKHU npodecCuoHaTbHON e TEBHOCTH
OIIK-2 Nmeer npeacrapnenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
mpo0JieMax HayKu ¥ TEXHUKHU B 00JIacTH WCcCieIoBaHui B 00acTi MH(OOPMATUKY Y BEIYUCITUTEIILHON
WH(POPMATUKHU U BBIYHACITUTEIBHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CIIOCOOCH Ha HAYYHOM SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUS W HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4 2
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu

Criocoben IPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIS
pelIeHNs IOCTAaBICHHON 3a/1a4¥, ()OPMYIHPOBAHHS BBIBOJIOB
U OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MAaTEMAaTUuKHU, CCTCCTBCHHBIX HAYK U

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
UH()OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX

MPOBCACHUS HAYYHOI'O UCCICAOBAHUA

TEXHOJIOTUHI
OIIK-4.4 Crocoben aHanmu3upoBaTh NPOGECCHOHATBHYIO

uH(OpPMAIMIO, BBIICISATh B HEH INIaBHOE, CTPYKTYPHPOBATH,
ohopMIISITH ¥ TPEACTABIATh B BHIAC AaHAJIUTHYECKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HCIOJIB30BAHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnuorpaduyecKkoro MoucKa, OMBIT PadOTHl C HAyYHBIMU
UCTOYHUKAMHU

Y, A T -~




11K-Z 110HUMA€T U CIIOCOOEH MPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3naeT OCHOBBI  Hay4YHO-HCCIIEIOBATEIHCKOU
JEATEIILHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIICIOBAaHMI U HAaBBIKAMHU HX
MPOBEICHUS

[IK-2.3 Nwmeer MIPaKTUYECKUI OTIBIT
HAy4YHO-HCCIICOBATENIbCKON  JICATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

[IK-2.2 YMmeeT nmpuUMEHATH MOJyYeHHbIE 3HAHUSI B OOJIACTH
(byHIaMEHTaIBHBIX HayYHBIX OCHOB TEOPHH MH(OPMALH H
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

- NCITOJIb30BaTh OCHOBHBIC OMOJIMOTEKH HAyYHBIX BBIYMCICHUH si3bIka Python amst pemennst TMIOBBIX
MPUKIAAHBIX 33/1a4 B OOJIACTH aHaJW3a JaHHBIX M aJalTHPOBaThb UX K CBOMM IOTPEOHOCTSIM B XOn€

3HAThb!
- mapasiurMy 00bEeKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHUS;
- OCHOBHBIE 00BEKTHI M POLIEAYPHI s3bIKa Python;
- MeTO/IbI 00paboOTKHU OMIMOOK B si3bIke Python;
- OCHOBHBIE, HCIIOJIb3yEeMbIC Ha IPAKTHKE, OMOINOTEKH.
YMETh:
- mucaTh YPPEKTUBHBIN KO, OTJIAXKUBATh U JOKYMEHTUPOBATh KO Ha s3bike Python;
BoinonHeHust HUP.
BIIAJICTh!

- CpeACTBaMHU pa3pabOTKH U TECTHPOBAHMS IPOTrPaMMHOIO Kozia Ha si3bike Python;
- 00bEKTaMH M CPEICTBAMH, NpeIIaraeMbIMU CTaHIAPTHBIMA OMOIMOTEKaMHM HAayYHBIX BBIYUCICHUN

SI3BIKA,

- 0a30BBIMU MMpUHIUIIAMU ITPOBCACHUA BBIUKCJICHUH C MCIIOJIb30BaHUEM OHOINOTEK PythOl’l.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 3naxkoMcTBO ¢ Python 12 6
2 OcHOBHBIE HHCTPYMEHTHI python 12 6
3 Crpoku 12 6
4 OCHOBHBIE CTPYKTYpHI JaHHBIX B python 12 6
5 Oynkrun. Yacts 1 12 6
6 Oyukiuu. Yacts 2 12 7
7 Knaccsr. Yacts 1 12 7
8 Knaccer. Yacts 2 12 8
9 Monynu B python 12 8
10 |Numpy 6 8
11 Busyanuzanusa naHHbIx 6 7
Nroro gacos 120 75
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. 3nakomctBO ¢ Python

Uctopuss s3pika Python. Cpasaenue Python2 vs Python3. CpaBaenme Python u C/C++.
UnTepnperarop komanauoi ctpoku. IDE PyCharm. OcHoBbl si3bika. Tunsl ganneix. Ilepemenssie,
oreparop cBsizbiBaHus. Apudmeruka. [IpuBenenus tunos. [Ipusenenmne k bool. Bynesa anreOpa.
PacnakoBka

print/input.
2. OCHOBHbIE HHCTPYMEHTHI python

VYcnoBHEIM oneparop.  TepHapHBI YyCIOBHBIA OmIEparop. Huknsr while, for. tuple/list.
range/xrange. - mutable u immutable.

3. Ctpoku

KommpoBanue o0bektoB. Crpoku. UHaekcanus u cnaiicuar. Mertojsl str. @opmarupoBaHue CTPOK.
PerynsipHbie BeIpa)keHUSI.

4. OCHOBHBIE CTPYKTYpBI IaHHBIX B python

dict u pabora c dict. set u merons set. list, dict and set comprehensions. Hemnoro npo momynu.
Monyns collections u Counter (kak mpuMep MOJIE3HOTO MOJYJISE).

5. ®yukiuu. Yacts 1

-def

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

-KOHTEKCTHBIH MeHekep with
-MOJYJIb OS

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

-UTepUPYEMbIC OOBEKTBI U UTEPATOPHI
-TeHEPATOPHI

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

-LEGB

-global u nonlocal

7. Kmaccsl. Hacts 1

-oIpeziesieHHe Kiiacca
-METOJIbl ¥ aTPUOYTHI




-instance objects, _ init
-JIOCTYII K TIEPEMEHHBIM
-[IPUBATHOCTH

8. Knaccer. Hacts 2

-magic methods

-UTEepUpYyeMble OOBEKTHI U UTEPATOPHI
-operator overloading

-inheritance, object

-UCKIIIOUCHUS

- mro

9. Monynu B python

-MoJieJlb JaHHBIX B python
-statements and expressions
-KIIFOYEBBIC CIIOBA
-try-except-else-finally
-built-in

10. Numpy
-Numpy
11. Buzyanuzanuus JaHHBIX

- Iaker matplotlib
- Ilaker seaborn
- Iaker plotly

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

Jiist ocBOEHUS Kypca He0OXOANMO HaJIMYUe NEPCOHAIIEHOTO KOMIIBIOTEPa CO CTa0MIBHBIM
HMHTEpHEeT-CoeAMHEHNEM. PekoMeH1yeMast CKOpoCTh COeIMHEHHs — oT 2 Mout/c.

[IpocMoOTp BHIEONEKIH, TPUEM TECTOB (ITPOBEACHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U
MPOMEXXYTOYHOM arTecTannu), popym npenocrasisgercs yepe3d Google Chrome, Snnexc.bpaysep.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

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

JomnonHurenbpHas auTeparypa

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

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

http://dm.fizteh.ru/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

HOCTyH K y‘le6HBIM MarcpuaiaM OCYHICCTBIISCTCA MMOCPEACTBOM CUCTCMbI JTUCTAHIITUOHHOT O o6yquI/m.

JInst IpocMOTpa BHACOICKITUIA, TIPOXOKICHHS IIPOMEKYTOYHOM aTTeCTAlUH, Y9acTHE B popyMe Kypca
HeoOxonuM UHTepHeT-O0pay3ep Google Chrome wim Suaexc bpaysep.

JuctpuOyTUB S36IKOB porpaMMupoBanust Anaconda
WurerpupoBanHas cpeza pa3paboTKH s s3bIka mporpamMmupoBanust PyCharm

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

CryneHT, M3y4arollui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTaTC HU3YUCHUA AUCHUIIMHBI CTYACHT NOJIUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

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

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIINHEL.

BaxxHO m0oOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAyeT OOpamiaTthCsi 3a KOHCYABTAIUSMH K
MPEIoIaBaTelio.

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM
Kypc: 1
KBaJIMpUKALUS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: AM. Bnacos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npoOiemMax HayKH U TEXHUKH B 00macTi
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
UccIeJ0BaHUN B 001acT MH(OPMATUKU U BBIYUCIUTEIBHOM
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
IPUMEHSS 3HAHUS U HaBBIKK B 00J1aCTH
MaTeMaTHKH, €CTECTBCHHBIX HayK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOTYKTOB

OIlK-4.2 Criocoben PUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs TIOCTaBICHHON 3a1a4, HOPMYIUPOBAHHUS BHIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

OIlK-4.4 CrnocobeH aHamu3upoBarh NPOQPECCHOHATBHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPENCTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHUH

[1K-2.4 BnageeT MeToAaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIOB, HWCIONB30BAHUS CETH
UnTtepner, AHHOTHPOBAHUA, pedepupoBaHus,
oubnmorpaduyecKoro MoucKa, OMBIT PabOThI C HAyYHBIMU
HUCTOYHUKAMHU

I1K-2.1 3HaeTr OCHOBBI Hay4HO-UCCJEI0BaTEIbCKON
NEeSITETLHOCTH B 00JacTH WHQOPMAIMOHHBIX TEXHOJIOTHUH,
BIIAJICET 3HAHWEM OCHOB (huocouu U METOI0JIOTUN HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HAaBBIKAMH WX

MIPOBEICHUS
[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[IK-2.2 YMeeT mpUMEHAThH MONyYEHHbIC 3HAHUS B OONACTH
(yHIaMEHTaIbHBIX HAYYHBIX OCHOB T€OPUU MH(OpMAIH U
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuiniel «lIporpammupoBanue Ha s3bike Python» oOywaromuiicst nomkeH:

3HAThb:

yMeThb:

napajiurMy 00bEeKTHO-OPUEHTUPOBAHHOTO MTPOTPaMMHUPOBAHHS;
OCHOBHBIEC O0OBEKTHI U TPOIIEAYPHI s3bika Python;

MeTozbl 00paboTKH omrOOoK B si3b1ke Python;

OCHOBHBIE, HCIIOJIb3yEeMble HAa IPAKTHKE, OMOINOTEKH.

nucarb d3QQEKTHBHBIN KOJI, OTJIaKUBATh U JIOKYMEHTHPOBATh KOJI Ha si3bIke Python;
UCIIONIb30BaTh OCHOBHBIC OMOIMOTEKH HayYHBIX BBIYMCICHUH s3bIka Python muis pemieHus: THIOBBIX

MPUKIIAAHBIX 3aaa4 B 00JacTH aHaIM3a JaHHBIX W aJallITUPOBATbL UX K CBOUM HOTpe6HOCT}IM B XOI€

BeinosHenus HUP.
BJIA/ETh:




- CpeACTBaMHU pa3pabOTKH U TECTHPOBAHMS MPOTrPaMMHOIO Kozia Ha si3bike Python;

- 00BEKTaMH M CPEICTBAMH, NpeIIaraeMbIMU CTaHIAPTHBIMA OMOIMOTEKaMM HAayYHBIX BBIYUCICHUN
A3bIKa;

- 0a30BBIMU MPHHIMIIAMH [TPOBEICHUS BBIYUCICHHH C NCIOJIb30BaHUeM OuOmroTek Python.

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

HpI/IMep JOMAIIHETO 3aJaHWsA:

1. Peamusyiite OeckoHEUHBI TeHepaTtop row_pascal triangle, Bo3BpamialwmMii CTPOKU U3
TpeyronpHuKa [lackans. Hauano mocnenoBaTeIbHOCTH, BO3BpAIAEMO T€HEPaTOpOM, OyJIeT BHIIVISICTD
TaK. Hl" Hl 1" "121" |1133 1"

2. Jano yucno n. Co3naiiTe MaccUB pa3MepoM NXn U 3allOJIHUTE €T0 0 CIEAYIOIEMY MPaBUITY:
3.Uucna Ha IUaroHai u, UAyIeH 13 IPaBOro BEPXHETO B JIEBBINA HIDKHUM YTOJ PaBHHI 1.

4. Yucna, CTOSIINE BHIIIE 3TOW qUaroHayiu, paBHbl (.

5. Uucna, crosiiye HUKE 9TOW AUAroHaiu, paBHHI 2.

6. [lomy4eHHbIi MaccUB BBIBEUTE HA SKPaH.
7.Yucna B cTpoke pazziessiite oJHUM poberom.”

8. Hanmmure ¢ynkuuio fib(n), kotopas mo AaHHOMY LIEJIOMY HEOTPHULATEILHOMY N BO3BpAILaeT Nh-€
yucno @ubonadun. B 3Toil 3amaye Henb3s HCMOIB30BAaTh LUKIBI — HCHOJB3YHTE PEKYPCHIO.

9. laH TeKcT: B IEPBOI CTPOKE 3aIIMCAHO KOJIMYECTBO CTPOK B TEKCTE, a 3aTEM CaMH CTPOKU. BriBenure
BCE CIJIOBA, BCTpEYalolIHecs B TEKCTe, IO OJHOMY Ha Kaxayio cTpoky. CioBa HODKHBI OBITH
OTCOPTHPOBAHBI MO YOBIBAHHIO MX KOJWYECTBA IOSBJICHHUS B TEKCTE, a MPH OJUHAKOBOW YacToTe
MOSIBJIEHHSI — B JIEKCHKOTpa(UIecKoM MOpsaKe.

10. I[aH TCKCT: B HepBOfI CTPOKEC 3a4aHO 4YHCJIO CTPOK, AJAJICC UAYT CaMU CTPOKH. BBIBCI[I/ITG CJIOBO,
KOTOPOE€ B 3TOM TCKCTC BCTPEHYACTCA YalllC BCEIO. Ecnu Takux cioB HECKOJIBKO, BBIBEAUTE TO, KOTOPOC
MCHBIIIC B J'ICKCI/IKOFpa(bI/I‘-IGCKOM MOopsaKe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

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

2. Tunel nocnenoBarenbHOCTEN

3. Tunsel set ¥ mapping: CTPYKTypa, HCIIOIb30BaHHUE, METOJbI, Marndeckue MeTofbl, subscriptions,

slicing.

4. Mopens pansbix Python: oOBbexThl, KOHTEHHepHI, OTHOLICHHUs, mpoBepka equality & identity,
U3MEHYHUBOCTb.

5. Apudmernuecknue oOnepanyM, ONEpalul CpaBHEHUs, OyJIeBbl ONEpaliH, CHEeNHAIbHbIC

(Marnyeckue) METOMBI IS HUX.

6. Oneparop if, TepHapHsIii onieparop, uuki while.

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

8. Uckiouenus B python. Konctpykuus try - except nist o06paboTKH HCKITIOUEHUH.
9.®yHKUWS, BBI3BIBAEMbIE OOBEKTHI, YIIAKOBKA M PACIIaKOBKa, JIsIMO1a-BhIpaKEHHE.
10. Namespaces, scope, closure.

BOHpOCLI K DK3aMCHY:
1. I[eKOpaTOpBIZ MCXaHHU3M, UCIIOJIb30BAaHNUC, BCTPOCHHLIC JICKOPATOPHI.

2. DOnemeHTbl (YyHKIMOHAJIBHOTO MPOrpaMMHUpoBaHui (0030p), MOOynMH (YHKIHMOHAIBHOTO
mporpaMmmupoBanus (0630p).

3. Ompenenenue kiacca, CoO31aHUE U yAaJeHUE, CChUIKA Ha aTPUOYT, TOIIHCKH.

4. HacnenoBanue kiaccos, super(), mro
5. ®aiibl, KOHTEKCTHBIM MEHEKEP

6.Tumnb! nanseix (bool, int, float, complex, str): cBOHCTBa, METOJIBI, MATUIECKHIE METOJIBI

7. IlpuBeneHye TUIOB, POBEPKA NCTUHHOCTHBIX 3HAYEHU M.



8. Twurbl HOCIIEIOBATENILHOCTEH: CTPYKTYpa, HCIOJIB30BAaHNE, METO/IBI
9. Maru4eckuie MeTosbl, subscriptions, slicing.

10. Tumbl set u mapping: CTPyKTypa, HCIOIL30BaHUE, METOJbI, MarHYeCKHe METOJbI, subscriptions,
slicing.

Bbuner Nel.
Tunsr nanueix (bool, int, float, complex, str): cBo¥CTBa, METOIBI, MAarMUYECKHUE METOJIbI, MPUBEIACHIE
THUTIOB, TPOBEPKA UCTHHHOCTHBIX 3HAUCHUIA.

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

Kpurepun onennBanus
ommmuHo (10) - BBICTaBISETCS CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE, CHCTEMAaTH3UPOBAHHEIE,
nryOOKHe 3HAaHHS Y4eOHOH MPOTrpaMMBbl JUCHUILTHHBI 1 YMEHUE YBEPEHHO IPUMEHSTh X HA MPAKTUKE
IpU peIIeHNH KOHKPETHBIX 337a4, CBOOOJHOE M MPaBWIbHOE 00OCHOBAaHHME NPUHSTHIX PEIICHUH, NPH
STOM BBITIOJTHEHBI BCE KOHTPOJIBHBIC 33/IaHHSI CEMECTPA.
oTn4HO (9) - BBICTABIIAETCS CTYACHTY, IIOKa3aBIIEMy CBOOOIHOE ONEPHUPOBAHME 3HAHMAMH Y4eOHOM
pOrpaMMbl JUCIMIUIAHBI, BBITIOJIHEHHUE 3a/IaHHI TBOPYECKOTO XapakKTepa, MPU 3TOM BBIIIOJIHEHBI BCE
KOHTPOJIbHBIE 331aHUS CEMECTpa.
OTINYHO (8) - BBICTABIISICTCS CTY/ICHTY, TOKAa3aBIIEMY BIIaJICHHE TPOTPAMMHBIM YYeOHBIM MaTepHaIOM
C HaJIMYMEM HECYIIECTBEHHbBIX OUIMOOK B AEHCTBUAX, CAMOCTOSITEIBHO UCTIPABIISIEMbIX YUAIIUMCS, IPU
9TOM BBITIOTHEHBI OoJiee 90% yueOHBIX 3ajaHuil cemecTpa.
xopomro (7) - BBICTABISICTCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTrepual, rPaMOTHO U IO CYIIECTBY
U3J1araeT ero, yMeeT IPUMEHATh MOJY4YECHHbIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAaeTCsl B OTBETE HIIH B
pelIeHnu 3a1ad HEKOTOpbIe HETOYHOCTH, MPU 3TOM BBINONHEHBI Oonee 80% y4eOHBIX 3amaHUi
cemecTpa.
xopouio (6) - BbICTaBIISETCS CTYACHTY €CIM OH OCO3HAeT BOCIIPOM3BEICHHE NMPOrPAaMMHOTO Y4eOHOTO
Marepualia, B TOM 4YHCJIE€ W Pa3IMYHOW CTENCHH CIIOHOCTH, C HECYIIECTBCHHBIMH OINMOKaMH,
3aTPY/HEHNSI B NPUMEHEHHMH OTICNbHBIX HABBIKOB, NPH 3TOM BbINONHEHBI Oonee 80% yueOHBIX
3a/laHui cemecTpa.
xopouro (5) - BBICTaBISETCA CTYIEHTY €CJIM TEOPETHYECKOE COAEPIKaHHE OCBOECHO HE IOJHOCThHIO,
HEKOTOpBIE TPAKTUYECKHE HABBIKM CPOPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBHIX CIy4asx OBbLIH
JOMYIIEHBI OIINOKH, TIPU 3TOM BbINOIHEHBI 6onee 70% y4eOHbIX 3a1aHui ceMecTpa.
YAOBIICTBOPUTENBHO (4) - BBICTABISIETCS CTYIACHTY, MOKa3aBHIeMy (h)parMEeHTAapHBIH, pa3po3HEHHBIN
XapakTep 3HAHUM, HEJIOCTATOYHO MpaBUJIbHBIE (DOPMYIUPOBKH O0a30BBIX TMOHATHI, HApyIICHHS
JIOTMYECKOW TIOCIIEA0BATEIIFHOCTH B U3JIOKECHUH MTPOTPAMMHOT0 Marepualia, HO PU 3TOM OH BJIaJeeT
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 0O0y4eHnss 1 MOXKET
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
HETIPaBUJIbHBIX OTBETOB, a TAK)Ke MACCHUBHOM paboTe B XOje 3aHATHH, MHOTHE ydeOHBbIC 3aJaHUs He
BBINIOJIHEHB! (HO He Oonee 50%).
HEYIOBJICTBOPUTENBHO, (2) - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HaeT OOJbIIEeH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOrpaMMbl JTUCIHMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJB30BaTh IOMYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MIPAKTHUECKUX 3a/1a4, IPU 3TOM OOJIBIINHCTBO Y4EOHBIX CEMECTPa HE BHIIIOJTHEHBI.
HEeyHOBIETBOpUTENbHO (1) - BBICTABIACTCS CTYIACHTY, KOTOPBI HE OCBOHMJ TEOPETHYECKOE U
MPaKTHYECKOE COZEpXKaHUe Kypca, BCE BBINOJHEHHBbIC yueOHBbIC 3aJaHusl COAEpKaT rpyOble OmIMOKH,
OOJBIIMHCTBO y4eOHBIX 3aaHUI CeMeCTpa HE BHIIOJHEHBI.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems nposenenust quddepeHmpoBaHHOTO 3a4eTa 1 9K3aMEeHa MOTYT I0JIb30BaThCs IMPOrPaMMOi
JTVCUUIUIMHBIL, a TAK)KE CIPABOYHOHN JTUTEPaTypOid, BBIMUCIUTEILHON TEXHUKOH, KOHCIIEKTaMH JICKIIHH.
JuddepeHIMpoBaHHBINA 3a4€T U 3K3aMEH MOXKET MPOBOIUTHCS IO UTOraM TEKYIIEH yCIIeBaeMOCTH U
Cllau¥l 3aJJaHNH, WIN IyTeM OpraHMu3aliy CIEeIUaILHOTO ONPOCa, IPOBOANMOTrO B YCTHOH (opme.



