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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

O6y‘lI/ITB cnymaTeneﬁ OCHOBaM MNpOTrpaMMUpPOBAHUA HaA A3BIKC PythOl’l, HCO6X(),Z[I/IMBIM JUISL aHaJIk3a
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,
OINTHUMAJIBHOTO C TOUKHU 3PEHHsSI MOBBIIICHUS CKOPOCTH U KadecTBa pa3paboTKH;

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

- o0yunth 00paboOTKE JaHHBIX C TMOMOIIBIO si3bika Python W ocHOBaM (QYHKIIMOHAIBHOTO
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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  Pa3BUTHS,  ONPENeNiTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO JI€STEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEIHHOCTH C e
pe3ynbTaraMu

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1 Criocob6eH pemiarh akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

[IK-1 I'oTOB K BKJIIOUEHUIO B [IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHHEM
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH CYIIECTBYIOIUX TIOAXOJAOB K Bepudurammum Mojaeneu
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM MPOrpaMMHOTO 00OECTIeYeHHsI B CBS3M C TOCTABICHHOM
JIOKaJIbHBIC HCCIICIOBAHUS HA OCHOBE EJIBIO B COOTBETCTBUH C BHIOPAHHOW METOAMKOU

CYIIECTBYIOIINUX METOIOB B KOHKPETHOU
o0mactu mpoeccruoHaTbHON e TEIIbHOCTH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU

JIESITEINBHOCTH B obnactu
[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
Hay4YHO-UCCJIEIOBATCIHCKON U TPUKIIATHOM BIIaJICET 3HAHUEM OCHOB (pMI0CO(OUU U METOO0JIOTHH HAYKH;
JEATETBHOCTH COBPEMEHHBIIM MaTeMAaTHYECKUil |3HAHUEM METOJOB HAayYHBIX MCCIICIOBAHUH U HABBIKAMHU HX
anmapar v aJlTOPUTMBI, OCHOBHBIEC 3aKOHBI MTPOBEICHUS
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKU [IK-2.2 Vmeer mnpakTUYeCKUAIBIT HWCIOIH30BAHUS
MPOrPaMMUPOBAHHUS U IPOrPAMMHOE CYIIECTBYIOIUX METOIOB M aJTOPUTMOB pEUICHUS 3aaad
o0ecrieueHne; ONepaluOHHbIE CUCTEMBI M uppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
CCTEBBIC TEXHOJIOTUI WuTepner, AHHOTHUPOBAHUA, pedepupoBanus,

oubnuorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!
- IapasiurMy o0bEeKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHS;
- OCHOBHBIE 00BEKTHI M POLIEAYPHI si3bIKa Python;
- MeTO/IBI 00paboOTKH OMIMOOK B si3bIke Python;
- OCHOBHBIE, HCIIOJIb3yeMbIC Ha MIPAKTHKE, OMOINOTEKY.
YMETh:
- mucaTh YPPEKTUBHBIN KO, OTJIAXKUBATh U 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 IMOTPEOHOCTSM B XOIE
BoinonHeHust HUP.
BIIAJICTh!
- CpeACTBaMHU pa3pabOTKH U TECTHPOBAHMS MPOrPaMMHOIO Kozia Ha si3bike Python;
- 00BEKTaMH M CpPEICTBAMH, NpeIIaraéMbIMU CTaHIAPTHBIMUA OMONIMOTEKaMM HAyYHBIX BBIYUCICHUN
A3bIKa;
- 0a30BBIMU MPHUHIMIIAMH [TPOBEICHNS BBIYHUCICHHI C UCIOJIb30BaHUeM OuOmroTek Python.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlexkumu | CemuHapsl JIabGopar. paboTsl Camocr.
P pat-p pabora
1 3naxkoMcTBO ¢ Python 2 2 2
2 OcHOBHBIE HHCTPYMEHTHI python 2 2 2
3 Crpoku 2 2 2
4 OCHOBHBIE CTPYKTYpHI JaHHBIX B python ) ) )
5 Oynkrun. Yacts 1 2 2 2
6 Oynkiuu. Yacts 2 2 2 2
7 Kiaccer. Yacts 1 2 2 2
8 Kiaccer. Yacts 2 2 2 2
9 Monynu B python 4 4 4
10 |Numpy 6 6 6
11 Busyanuzanusa naHHbIx 4 4 4
Hroro wacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennuii)
1. 3nakomctBO ¢ Python

- Hcropus si3pika Python
- Cpasuenue Python2 vs Python3



- Cpasuenue Python u C/C++

- HHaTtepnperarop KOMaHAHOW CTPOKH
- IDE PyCharm

- OcCHOBHI sI3bIKa

- Twunel JaHHBIX

- IlepemenHsble, onepaTrop CBsI3bIBaHUS.
- Apudmernka

- IlpuBenenus TUIIOB

- Ilpusenenue k bool

- bynesa anre6pa

- PacmnakoBka

- print/input

2. OCHOBHBIE HHCTPYMEHTHI python

Yca0BHBIM oriepaTop

TepHapHBIN yCIOBHBINA ONIEPATOP
Hukaer while, for

tuple/list

range/xrange

mutable 1 immutable
3. Ctpoku

-KOTIMPOBaHUE OOBEKTOB
-CTPOKH

-MHAEKCALNsl U CIaiCHHT
-METOJBbI Str
-opMaTHpOBaHUE CTPOK
-peryispHbIe BBIPAXKECHUS

4. OCHOBHBIE CTPYKTYPBI IaHHBIX B python

-dict u pabora c dict

-Set 1 MeTO/bI set

-list, dict and set comprehensions

~-HEMHOTO PO MOYJIH

-Monyib collections u Counter (kak mpuMep MOJIE3HOTO MOJIYJIS)

5. ®yukiuu. Yacts 1

-def

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

-KOHTEKCTHBIH MeHekep with
-MOJYJIb OS

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

-UTEepUpYyeMble OOBEKTHI U UTEPATOPHI
-operator overloading

-inheritance, object

-UCKIIIOUCHUS

- mro

9. Monynu B python

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

10. Numpy
-Numpy
11. Buzyanuzanus JaHHBIX

- Iaker matplotlib
- Ilaker seaborn
- Iaker plotly

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

[IpocMoOTp BHIEONEKIHI, TPUEM TECTOB (ITPOBEACHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH U
IPOMEXXYTOYHOI arTecTannu), popym npenocrasigercs dyepe3 Google Chrome, SInnexc.bpaysep.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Python u MmatmmaHoe o0yuenue [Texct]| = Python Machine Learning : kpaiiHe HeoOXoauMoe U3jaHue
0 HOBEHIIeH npeicKka3aTebHON aHAIMTHKE IS 0osiee TITyOOKOr0 MOHUMAaHUS METOI0IOT U
MammHHoro oOydenus / C. Pamka; ep. ¢ anm. A. B. Jlorynosa .— M. : IIMK Ilpecc, 2017 .— 418 c.:
un. - lpenm. ykas.: c. 408-417. - 200 3x3. - ISBN 978-5-97060-409-0 (8 nep.) .— [lomHEbri1 TekeT
(Hoctyn u3 cetu MOTU / Ynanennslit foctym).

JomnonHurensHas aureparypa



1.Python Ha npaktuke [Tekct] = Python in Practice : co3ganne kauecTBEHHBIX IPOTPaMM C
WCIOJIb30BaHUEM Mapajuiean3Ma, oubnuorek u narrepHoB / M. Cammepdun; niep. ¢ anmn. A. A.
Cnunkuna .— [Hayunoe m3n.] — M : IMK Ilpecc, 2014 .— 338 c.: uin. - [lpeam. ykas.: ¢.329-337. -
200 k3. - ISBN 978-5-97060-095-5. — Iloansiii texct (Joctyn u3 cetu MOTU / Ynanenusiit
JOCTYI).

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

JlocTyn K yueOHBIM MaTepHaiaM OCYyILIECTBISIETCS TOCPEICTBOM CHCTEMbI JUCTAaHIIMOHHOTO 00yUYeHHSI.

Jist mpocMOTpa BUCONICKIINN, POXOXKICHUS TIPOMEKYTOUHOM aTTecTalnu, ydacTie B opyme Kypca
HeoOxoauM UHTepHeT-Opay3ep Google Chrome win Snaexc bpaysep.

JuctpuOyTuB S3bIKOB porpaMMupoBanust Anaconda
WnTerpupoBanHnas cpena pa3paboTku 11 si3b1ka nporpaMmmupoBanust PyCharm

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

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

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— HaMPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, NPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS];

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

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazareneM BiIaJeHUs MaTEPHAIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEOyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0MMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.

J1J1sl ycIenHoro OCBOGHUS TaHHOW JUCIUTUIMHBI CTYJICHTY HeOOXOAMMO:

Inoceuarb CEMUHApHI,

KOHCIICKTUPOBATH MaTCpual;

BBIIIOJIHATD 3a/IaHUsA, 3a1aBaA€MbIC IIPCIIOAaBaTCJICM Ha CCMHUHApax,

- BBIIIOJIHUTHb UTOIOBOC MUCBMCHHOC 3aJaHUC 110 AUCHHUIIMHE, KOTOPOC BHOCUT OCHOBHOM BKJaJ B
HU3YUCHUC NUCHUIUIMHBI, 4 TAKKC B U'TOTOBYIO OLICHKY IO IdHHOMY KYpPCY.



ITokazarenem BiIafeHHs MaTepUajoOM CIY>)KMUT YMEHHE IHUCaTh MPOrpaMMBbl, pellaromue 3agadu. s
(dbopMUpOBaHUS yMEHMS NMPUMEHSTh TEOPETHUECKUE 3HAHUS HA MPAKTUKE CTYIACHTY HEOOXOAMMO Kak
MOYKHO OOJIbLIE TPOrPaMMHUPOBATH CAMOCTOSITENBHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: CoBpeMeHHasi KOMOMHATOpUKa

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 1
KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: P.I. Heliues



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
(dyHIaMEHTaNbHOMN U PUKIIAJHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TETFHOCTH

[IK-1.2 VYmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU MoJeneH
MpPOrpaMMHOTO OOECHeyeHuss B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUM C BEIOPAHHOW METOIUKOU

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U IPUKIaJHON
JEATENBHOCTH COBPEMEHHBII MaTeMaTHYECKUI
anmnapar 1 ajJropuTMbl, OCHOBHBIE 3aKOHbI
€CTECTBO3HAHNUS, COBPEMEHHBIE SI3BIKU
[IPOrpaMMUPOBAHUS U IPOIPAMMHOE
o0ecrieyeHne; onepanuoHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTUU

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJEI0BATEIBCKOU
eI TEIIHbHOCTH B oOact
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUU

BJIaJIeCT 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICJOBAaHHN M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 Hmeer mnpakTHYECKHANBIT HNCIOIb30BaHUS
CYLIECTBYIOIIUX METONOB M aJITOPUTMOB pELICHHs 3ajad
uuppoBor 00pPabOTKA CHTHAJIOB, WCIONB30BAHUS CETH
Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnuorpaduyecKkoro paspICKaHUSA H  ONHCAHMA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMHU

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinael «lIporpammupoBanue Ha s3bike Python» oOyvaromuiicst nomkeH:

3HAThb:

- mapaiurMy 00bEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHHS;
- OCHOBHBIE 00BEKTHI M MTPOIIEypHI si3bIKa Python;

- MeTozbl 00paboTKH omKOOK B s3b1ke Python;

- OCHOBHbI€, HCIIOJIb3yeMble Ha IPAKTHKE, OMOINOTEKH.

yMeThb:

- mucarb dQQPEKTUBHBIN KO/, OTIAKUBATh U JIOKYMEHTHPOBATh KOJI Ha si3bIke Python;
- UCTIONIb30BaTh OCHOBHBIC OMONMOTEKH HAay4YHBIX BBIYHMCICHHH s3bIKa Python aus pemeHus THIOBBIX
NPUKJIATHBIX 33/1a4 B 00JACTH aHajiW3a JaHHBIX M aJallTHPOBaTh MX K CBOMM IOTPEOHOCTSIM B XOJE

BeinoiHenus HUP.
BJIA/IETh:

- CpeICTBaMHU Pa3pabOTKH U TECTUPOBAHUS IPOrPaMMHOTO Koaa Ha si3bike Python;
- 00BeKTaMH M CpEICTBAMH, IpeAIaraéMbIMU CTaHJAPTHBIMUA OMONMOTEKaMM HAy4HBIX BBIYMCICHUMN

S3bIKA,

- 0a30BBIMU MPUHIIMIIAMY MMPOBEJICHUS BEIYUCIICHUH ¢ UCTIONb30BaHNeM Onbmorek Python.

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

[Iprmep nomalHero 3aJaHus:




1. Peamuzyiite OeckOHEUHBI TeHepaTop row_pascal triangle, Bo3BpamarOlIMi CTPOKH U3
tpeyronpHuKa [Tackans. Hauano mocnenoBarenbHOCTH, BO3BpAIaeMoOii TeHepaTopoM, OyeT BHIIAAETh
TaK: Hl" Hl 1" "121" ”133 1"

2. Jano yucno n. Co3naiiTe MacCuB pa3MepoOM NXn U 3aIllOJIHUTE €T0 I10 CICAYIOMEMY PABUITY:
Yucna Ha AMaroHanu, UAyHUIed U3 MPaBOro BEPXHEro B JIEBbI HUKHUN yroJl paBHHI 1.

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

Hucna, crosiuue HUXKE 3TOM AUAroHajau, paBHBI 2.

[lonyuyennslii MaccuB BbIBEAMTE Ha OJKpaH. Uumcina B CTpoke paszmeisiite oxHuM mpodenom.”

3. Hanumure ¢ynkuuio fib(n), koTopasi mo AaHHOMY LEJIOMY HEOTPHULATEILHOMY N BO3BpAILAeT N-€
gucno @®ubonauun. B 3Toi 3ajade HENb3sl WCHONB30BaTh IUKIBI — WCIHONB3YHTE PEKYPCHUIO.

4. JlaH TEKCT: B IEPBOIl CTPOKE 3aIMCAaHO KOJMYECTBO CTPOK B TEKCTE, a 3aTeM CaMu CTPOKH. BriBenute
BCE CIJIOBA, BCTpEYaloLIHecs B TEKCTe, IO OAHOMY Ha Kaxaylo cTpoky. CioBa IOIKHBI OBITH
OTCOPTHPOBAHBI MO YOBIBAHHIO HMX KOJWYECTBA IOABJICHHUS B TEKCTE, a NPHU OJUHAKOBOH YacTOTE
MOSIBJIEHHS — B JIEKCUKOTpa(hUIecKoM MOpsaKe.

5. HaH TCKCT: B nepBoﬁ CTPOKEC 3alaHO YHCJIO CTPOK, AAJICC UAYT CaMU CTPOKH. BLIBG,Z[I/ITC CJIOBO,
KOTOPOE€ B 3TOM TCKCTC BCTPEHYACTCA YalllC BCEIO. Ecnu Takux cioB HECKOJIBKO, BBIBEAUTE TO, KOTOPOC
MCHBIIIC B J'ICKCI/IKOFpa(l)I/I‘-IGCKOM MOopsaKe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Tumsl nanabix (bool, int, float, complex, str): cBoiicTBa, METOJBI, MATHYECKUE METO/IbI, IPUBEICHUE
THUIIOB, TPOBEPKa NCTHHHOCTHBIX 3HAYCHUH.

2. Tumel TOCIEAOBATENFHOCTEH: CTPYKTYpa, HCIOIB30BAHUE, METOABI, MarMuecKue METO[pbl,
subscriptions, slicing.

3. Tumbl set U mapping: CTPYKTypa, MCIOIB30BAHUE, METOJbI, MarMYECKUE METOJIbI, subscriptions,

slicing.

4. Monenp pannbeix Python: oObekThl, KOHTEWHEpHI, OTHOLICHHs, NpoBepka equality & identity,
U3MEHYHUBOCTb.

5. Apudmernyeckne oOmnepanyM, ONEpald CpaBHEHHs, OyJeBbl OIepaluu, CIeHUaIbHbIe

(Marnyeckue) METOMBI IS HUX.

6. Oneparop if, TepHapHsIii oneparop, uuki while.

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

8. Uckxitouenus B python. Koncrpykuus try - except nist o6paboTKH HCKITIOUEHUH.
9.®yHKUWS, BBI3bIBAEMbIE OOBEKTHI, YIIAKOBKA M PACIIaKOBKa, JIsIMO1a-BhIpasKEHHE.
10. Namespaces, scope, closure.

11. JlekopaTopbl: MEXaHN3M, HCIIOJIb30BAHNE, BCTPOCHHBIE AEKOPATOPHI.

12. DnemeHTsl (YHKUMOHAJIBHOIO MporpamMmupoBaHusi (0030p), MOAYIH (QPYHKIHMOHAIBHOTO
mporpaMmmupoBanus (0030p).

13. Ompenenienue kiacca, CO3/1aHUE U ylIaleHHe, CChUIKA Ha aTpUOyT, MOITHCKH.
14. HacnenoBanue kiaccos, super(), mro

Kpurepun onennBanus

ommnuHO (10) - BBICTaBISETCS CTYHEHTY, IIOKA3aBIIEMY BCECTOPOHHHE, CHCTEMaTH3MpPOBAHHBIC,
IyOOKHe 3HaHUS yu4eOHOM MporpaMMBbl TUCLHUILIMHBI 1 YMEHUE YBEPCHHO NPUMEHSTh UX Ha MPAKTHKE
IpU peIleHNH KOHKPETHBIX 337a4, CBOOOJHOE M MPaBWIbHOE 00OCHOBAaHHME NPUHSTHIX PEIICHUH, NPH
9TOM BBITNIOJTHEHBI BCE KOHTPOJIBHBIE 3a/1aHUs CEMECTpa.

oTIN4HO (9) - BBICTaBISAETCS CTYACHTY, TOKa3aBIIeMy CBOOOJHOE ONEpHpPOBAaHHE 3HAHUSAMHU y4eOHOI
MPOrpaMMBbl JUCLUILINHEL, BBIITOJHEHUE 3aJaHUIl TBOPUYECKOTO XapaKkTepa, MPU 3TOM BBIITOJIHEHBI BCE
KOHTPOJIbHBIE 33JaHUsI CEMECTDA.

oTIHYHO (8) - BEICTABIIACTCS CTYJACHTY, TOKa3aBIIEeMy BIIaJIcHUE TPOTPAMMHBIM y9eOHBIM MaTEPHAIIOM
C HaJIMYMEM HECYIIECTBEHHBIX OMIMOOK B JICHCTBHUSAX, CAMOCTOSTEIHLHO UCTIPABISEMbIX YUAITUMCS, IPH
3TOM BEITIOITHEHBI Oosee 90% y4eOHBIX 3alaHuil ceMecTpa.



xopouto (7) - BBICTaBISETCA CTYIEHTY, €CIM OH TBEPAO 3HAET Marepual, IPaMOTHO M IO CYyILIECTBY
M3JIaraeT ero, yMeeT NPUMEHATH MOJyUYEeHHbIE 3HAHUS Ha IPAKTHKE, HO JOITYCKAeTCs B OTBETE WU B
pelIeHn: 3aJad HEKOTOpble HETOYHOCTH, MPH 3TOM BhINOIHEHBI Oonee 80% yueOHBIX 3amaHUit
cemecTpa.

xopomo (6) - BBICTAaBISIETCS CTYACHTY €CJIM OH OCO3HAET BOCIIPOM3BEACHHE MPOrPAMMHOTO y4eOHOTO
Marepuaiia, B TOM 4YHCJIE€ U Pa3jIMYHONW CTENEHM CIOKHOCTH, C HECYIIECTBEHHBIMHM OIIMOKaMH,
3aTPyOHEHUS B INPUMEHEHUH OTACIbHBIX HABBIKOB, IPU 3TOM BBINOIHEHBI Oosnee 80% ydeOHBIX
3aJlaHUI ceMecTpa.

xopomo (5) - BBICTAaBISIETCS CTYACHTY €CIH TEOPETUYECKOE COJEpKaHWE OCBOCHO HE IOJIHOCTHIO,
HEKOTOpBIE TPAKTHYECKHE HaBBIKM C(OPMHPOBAHBI HEJOCTAaTOYHO, B HEKOTOPBIX CIydasX ObLIM
JOITyIIEHBI OLIHMOKH, TIPU 3TOM BBINONHEHBI Ooiee 70% y4eOHbBIX 3aJaHuil ceMecTpa.

YAOBJIETBOPUTEIBHO (4) - BBICTAaBISIETCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHbIH, pa3pO3HEHHBIH
XapakTep 3HaHWH, HEIOCTaTOYHO TMpPaBWIbHBIC (DOPMYIUPOBKH O0a30BBIX IOHATHI, HapyIICHHS
JIOTUYECKON TOCIIEeJOBATEIBHOCTH B M3JIOKEHUH IIPOrPAMMHOTO Marepyaia, HO IIPH 3TOM OH BJaJeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 0OyYEHHS U MOXKET
NPUMEHSTH MOJTyYSHHBIC 3HAHUS 10 00pa3lly B CTAHAAPTHOM CHTyallUH, IIPU STOM BBIIIOJIHEHBI Oolee
60% y4eOHBIX 3a1aHUIl ceMecTpa.

YAOBJICTBOPUTEIBLHO (3) - BBICTABISIETCS CTYACHTY B Cly4ae OOJBIIOTO KOJIMYECTBA HEIOYETOB U
HENPaBUJIBHBIX OTBETOB, @ TAKXKE MACCUBHOW pabOTe B XOJC 3aHATHI, MHOTHE yucOHBIC 3aJ[aHUs HE
BBITIOJTHEHBI (HO He Oonee 50%).

HEYIOBJICTBOPUTEIBHO, (2) - BBICTABIISICTCS CTYICHTY, KOTOPbI HE 3HAET OOJIbINEH YacTH OCHOBHOTO
cofiepyKaHusl y4eOHOW MpOrpaMMbl JUCIHIUIMHBI, JOMYCKAaeT rpyOble OMHUOKH B (HOPMYITHPOBKAX
OCHOBHBIX TOHATHI TUCHHUIUIMHBI U HE yMEET HCIIOJIb30BaTh IMOJYYCHHbIC 3HAHUS IMPH PEIICHUH
THUTIOBBIX MPAKTUYCCKUX 337124, TP ITOM OOJIBIIUHCTBO YUCOHBIX CEMECTPA HE BBITTOTHCHBI.
HEYIOBJICTBOPUTEIBHO (1) - BBICTABISACTCS CTYACHTY, KOTOPbIA HE OCBOWJI TEOPETUYECKOE W
MPAKTUYECKOE COJCPKAHUE Kypca, BCE BBITIOJHCHHBIC YUCOHBIC 3aJIaHUs COACPIKAT TpyOble OIIMOKH,
OOJIBIIMHCTBO yUeOHBIX 3aJ[aHUil CEMEeCTpa HE BBIMIOIHCHBI.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyeTra OOydaroluecss MOTYT —I10JIb30BaThCs
POTrpaMMON JUCHHUIIINHBL, a TAKKE CIPABOYHOM JINTEPATYypOH, BEIUMCIUTEIbHON TEXHUKOMN.



