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N0 THCHUTIJINHE: [IporpammupoBanue Ha s3bike Python
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
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M.H. I'epues, kang. ¢pus.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA
Kypc HampaBieH Ha MONy4YeHHE MPAKTUYECKUX HABBIKOB COBMECTHOW pPa3pabOTKU Mpo¢heCCHOHANBHBIX
MPOTPaMMHBIX ~ TPOAYKTOB cpenctBamu  si3bika Python 3. CrymeHTH 3HaKOMSATCS C  OCHOBaMH
00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPAMMHUPOBaHUS M KOHCTPYKIMSIMHU s3bika Python: nexopatop, reneparop,
kiacchl. CTyJIeHTHI TOJydaT HABBIKM B CO3JJaHUM MHOTOIIOTOYHBIX M CETEBBIX MPOrpaMM, MO3HAKOMATCS C
oOmmMpHBEIM HabopoMm Mojynel Python, Hay4aThcsi KOONIEpATHBHO CO3/1aBaTh CIIOXKHBIE MPOEKTHI, HCIIONb3Ys
JUTSL COBMECTHOU paboThI git pero3uTopuii.

1. leau u 3apauun

eap AUCUMNIMHBI

- OCBOCHHE CTyACHTAaMH 3HAHUH B 001acTH pa3pabOTKH COBPEMEHHBIX NPHIOKEHHH. OCMBICIEHHOE
[IPUMEHEHHE [I0JyYEHHbIX 3HAaHUM [IPU N3yYEHUH JPYTUX JUCLHUIUIMH.

3agaun AUCOMIIHHBI
- (hopMHUpOBaHNE OHUMAHUS MIPOLIECCOB, MPOUCXOSIIINX B BHIYUCIUTEILHON CUCTEME TPH 3aIlyCKe U
paboTe mporpaMM M HPOTPaMMHBIX CHCTEM, IPUHIMIIOB KOPPEKTHOHN mepenadu WHPOpPMAIMU MEXKIY
HUMH U UX B3aMMHOW CHHXPOHU3AIUH;
- o0ydeHue CTyACHTOB METOJaM CO3[aHHsl KOPPEKTHO pabOTaIoMIKX U B3aUMOACHCTBYIOLINX IPOTPamMM
C IIOMOIIbIO CUCTEMHBIX BbI30BOB OIIEPALIMOHHBIX CUCTEM;
- (QopMupoBaHHE CIIOCOOHOCTH MPOU3BOJUTEIBHO HCIOIB30BAaTh COBPEMEHHBIC BBIUMCIIUTEIBHBIC
CUCTEMBI IIPY U3YUEHUU IPYTUX AUCUUIUIMH U IPU BHIIOJIHEHUM UCCIEIOBAHUN CTYICHTAMU B paMKax
BBIITYCKHBIX pa0oT Ha cTeneHb OakaiaBpa.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

YK-3 CnocoGeH ocymecTBIsSTh COLMATBHOE VYK-3.2 B3auMonelcTByeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIbI
B3aMMOJICHICTBHE U PEaM30BbIBATL CBOIO POJIb B |1 JOCTUKEHUS IIOCTABIEHHON 3ajaun
KOMaH/Ie

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.1 Brmageer weTromaMM Hay4HOrO TIOMCKa |
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH) WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
TEXHOJIOTUYECKON MH(POPMAIMHK AT pelieHnsl  |3a1ad MpoQeCcCuOHaNbHON e TeIbHOCTH

($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- HMCTOPHUIO 3BOJIFOIIMH BBIYMCIUTEIBHBIX CHCTEM, OCHOBHBIE (DYHKIIMH, BBITIOJIHSAEMbIE COBPEMEHHBIMU
OTIEPALIMOHHBIMH CUCTEMaMHU, IPUHLIUIIBI UX BHYTPEHHETO TIOCTPOCHUS;

KOHIICTIIHIO MIPOIIECCOB B ONEPAIIMOHHBIX CUCTEMAX;

OCHOBHBIE QITOPUTMBI UTAHUPOBAHUS IPOLIECCOB;

JIOTUYECKHE OCHOBBI B3aUMO/IEHCTBHUS TPOIIECCOB;

KOHLICTIIMIO HUTEH UCIIOTHEHUS U UX OTIMYME OT OOBIYHBIX HPOLIECCOB;

- TporpaMMHBIE QJITOPUTMBI OpPTaHU3ALUU B3aMMOICHUCTBHS MPOLIECCOB U NPEIbABISIEMble K HUM
TpeboBaHMS;

- OCHOBHBIC MEXaHM3MbI CHHXPOHHU3AI[MH B ONIEPAIIMOHHBIX CUCTEMAX;

- OpraHU3aLHI0 YIIPABICHUS ONEPATUBHON NaMSITHIO HCIIOIB3YIOIIUECS PH 3TOM aJITOPUTMBL;

- OCHOBHBIC NIPUHIUIIBI yIIpaBiIeHUs (aiIOBBIMU CUCTEMAaMU;

- OpraHu3alUI0 YIPAaBICHUS YCTPOMCTBAMHU BBOJA-BBIBOJA HA YPOBHE KaK TEXHHUYECKOIO, TaK H
MPOrpaMMHOT0 oOecTieueH s, OCHOBHBIE (PYHKIIMH MOJCUCTEMbI BBOJJa-BbIBO/IA;

- MPHUHLHUIBI CETEBOTO B3aMMOACHCTBHS BBIYUCIUTEIBHBIX CUCTEM U MOCTPOCHHS PabOTHl CETEBBIX
qacTel ONepaliiOHHBIX CUCTEM;

- OCHOBHBIE IPOOJIEMBI OE30MACHOCTH ONEPAUOHHBIX CUCTEM U MOAXOABI K UX PEIICHUIO.

- MJEOJIOTHIO 00bEKTHO-OPUEHTHPOBAHHOTO MOIX0/1A;

- TPUHLUIBI TPOrPAMMHUPOBAHUS CTPYKTYP JAHHBIX JJIS1 COBPEMEHHBIX MPOrPaMM;

- TUIOBBIE PEIICHHS, TPUMEHSIEMbIE IS CO31aHHS IPOTPaAMM.



YMETb:

- TOJIB30BAThCSl KOMaH/IaMH KOMaHJHOTO HHTEPIIPETaTopa ONepalMoHHO cucTeMsl Linux;

- MOPOXKIATh HOBBIE IIPOLECCHI, 3allyCKaThb HOBBIE IMPOTPaMMBI W TIPaBHIBHO 3aBEpIIaTh HX
(YHKIIMOHUPOBAHUE;

- TMOpOXIAaTh HOBBIC HUTH UCIIONHEHHUS M PABIIILHO 3aBepIIaTh UX (yHKIMOHUPOBAHUE,

- OpraHM30BBIBAaTh B3aUMOJICHCTBUE IPOIIECCOB YEpe3 MOTOKOBBIC CPEJICTBA CBS3HU, pa3lesieMyIO
MaMATh U 09ePeIH COOOIICHHIA;

- HCIIOJB30BaTh ceMa(Opbl M CUTHAJBI U1l CHHXPOHHM3AMK pabOTHI TPOLIECCOB U HUTEH UCTIOIHEHHS;
- HCHOJIB30BaTh CUCTEMHBIC BBI3OBHI 1151 paboThI ¢ (hailiioBoil cucTeMoi;

- pa3pabaTbIBaTh IPOrPaMMBI ISl CETEBOTO B3aUMOJICHCTBUSL.

- TNPUMEHSATH O0BEKTHO-OPUECHTHPOBAHHBIM MOAXO U HAITMCAHUS TIPOTPaMM;

- co3aaBarhk Oe30IacHbBIC IPOrPaMMBbI;

- HCHOJIB30BaTh COBPEMEHHBIE CPECTBA JUIS HAMMCAHUS M OTIIQJIKH POTPAMM.

BJIAJIETh:

- HaBBIKAMU UCIIOJIb30BaHMS KOMaH]{ KOMaHJIHOTO HHTEPIPETaTopa B ONEPALMOHHON cucteme Linux;

- HaBbIKAMU HANHCAaHHUA U OTIAJKH MPOTPAMM, MOPOXKIAFOIINX HECKOJIBKO MPOLECCOB WM HUTEH
UCIIOJTHEHHS;

- HaBbIKAMHM HANMCaHUs ¥ OTIAJKA IPOTPaMM, HCIONB3YIONIMX CHCTEMHBIC BBI3OBBI IS
B3aMMOJICHCTBUS JIOKAJIbHBIX MPOLIECCOB;

- HaBBIKAMH HAIMCAHHUSA M OTIAJKH IPOTPAaMM, HCIOJB3YIONIMX CHCTEMHBIC BBI3OBHI JUIS pabOTHI C
(aiiIOBBIMU CUCTEMaMH M yCTPOHWCTBAMU BBOJa-BBIBOJIA;

- HaBBIKAMU HAIMCAHHS ¥ OTIIAJKH CETEBBIX MPHIOKECHHH.

- 00BEKTHO-OPUEHTHUPOBAHHBIM SI3BIKOM MIporpammupoBanus (Python 3);

- CpeICTBaMH UCIIONB30BAaHHS CTAHIAPTHBIX OMOIMOTEK.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 IToBTOpEeHHne MaTeprana 4 1
2 Pabora B kommanaHO# cTpoke Linux 4 2
3 Pabora c daitnamu 4 1
4 ApryMeHTsl KOMMaHTHOM CTPOKH 4 2
5 Jlexoparopsl 4 2
6 OOBEKTHO-OPHEHTPOBAHHOE 12 ]
POrpaMMHUpPOBaHHE
7 MHuoronotouHocTs B Python 4 2
8 I'eneparopst 4 2
9 Ureparops! u conporieccel 4 2
10 |AcuHXpOHHOE IPOTPMMHUPOBAHNE 4 2
11 PerynbsipHble BeIpakeHHUd 4 2
12 |bubmuoreka pickle 4 2
13 |Git 4 2
Nroro gacos 60 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. [ToBTOpEeHune marepuana

Henu u 3amaun xypca. [IpBropenue cuntakcuca s3pika Python: muki for; nukn while; BerBneHue c
ucnonb3oBanueM if ... elif ... else; omepartoper break u continue; padora co cnuckamu (list),
cioBapsimu (dict), cTpokaMu, KOpPTEKaMH; acCCUMITOTHKA oOlepanuil; (QyHKIMH, mapaMeTphbl Mo
YMOJTYaHUIO; (PYHKIIMU C HEM3BECTHBIM KOJIMYECTBOM MapameTpoB; paboTa co crpokamu. OOpadoTka
HCKIIIOYCHUM.

2. Pabora B koMMaHIHO# cTpoke Linux

Kopotkuii 0630p komans u nporpamm konconu Linux: Is, cd, mkdir, cat, head, tail, vim, tmux, jobs,
fg, bg, ps, kill,

3. Pabora c daitnamu

Omepanun uTeHus: U3 ¢aiina, 3amuch B (aill, MpoBepKa CyIIECTBOBaHUS (aiijia U Ip. CPeACTBAMHU
Python. ®opmarsr csv, json.

4. ApryMeHTBhl KOMMaHTHOM CTPOKHU

bubmuoreku sys u argpath

5. Jexoparopsl

CuHTakcHc HanucaHus 1eKopaTopos. Mx npuMeHenue.
6. OOBEKTHO-OPHEHTPOBAHHOE TPOTPAMMHUPOBAHHE

[apagurmer OOII: umHKancymsuus, HaciegoBanue, nonumopusM. SOLID npuanumsr. Kiaccer.
Crarnueckue M KJIACCOBBIE METOAbl. Marudeckue MeToAasl Kiacca. AOCTpPaKTHBIE KIIACCHI.
Hexopatops! @staticmethod, @abstractmethod, @property. Jlekommno3uiis mporpaMMbl Ha KJIacchl.

7. MuoronotouHocts B Python

bubnmuorexkn thread, multiprocessing. Ocobennoctn wucnonb3oBanus Hutet, GIL. OOmen
nHpopmanuei Mexay notokamu, Pipe, Value, Queue.

8. I'enepatopsl

[Monsatn reneparopa. Omeparop yield. ®ynkmms next. [lpuMepsl TeHepaTopoB, HalHMCaHUE
reHepaTopoB range, zip, map, enumerte/

9. Utepatophkl U COMPOLECCHI

Marundeckue MeTonbl kKinacca  iter ,  next . [Ipumeps! ucnonb3oanus. Comporieccbl. Meton
seed().

10. AcMHXpOHHOE POTPMMHUPOBAHUE
[ToHsATHS aCCHHXPOHHOCTH TMapajulein3Ma U KOHKYPEeHTHOCTH. bubnroTeka asincio

11. PerynbsipHble BBIpaKeHUS



bubmuoreka re. [lpakTudeckoe ucmoib30BaHHE MeETOJ0B re.match, se.search, re.findall, re.split,
re.sub, re.compile.

12. bubnuoreka pickle
Ucnonb3oBanne oubnmoreku pickle mist cepuanuszanuu u ecepuanu3aii TaHHBIX.
13. Git

Cucremsl KoHTpouis Bepcuid. Mcnonp3oBanue komMMas[ git init; git config; git add; git commit; git
push; git pull; git branch; git checkout. Micnionb3oBanue github.com 3amauu, memnu, HUTH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BATEILHOIO
npouecca 1no JUCUMILInHe (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIllCHHAs! MYJIbTUMEANA IIPOEKTOPOM M SKPAHOM JUIS YTEHHS JIEKLHUI.
VY4eOHbII ceTeBOI KOMITBIOTEPHBIN KJIacc ¢ YCTAaHOBJICHHOM onepanuoHHoi cuctemoit Linux, Python
3.9 ¢ 6bubnmorekamu: numpy, matplotlib, sklearn, flask, pandas, socket, sqlite3, pyqt5.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Python na npakTuke [TekcT], co3nanue Ka4eCTBEHHBIX MIPOrPaMM C UCIOJIb30BAHUEM HapalIeIn3Ma,
6ubnuorek u marrepHos/M. Cammepdunn, -M, JIMK Ilpecc, 2014

JlononHuTeNbHAS TUTEPATypa
1. Python u MmatimaHOe 00yuenue [ Tekct], kpaliHe He0OXOAMMOE H3/IaHKE IO HOBEHIIIEH
Npe/ICcKa3aTeIbHON aHaJIUTHKE 1S 00Jiee TIIyOOKOro MOHMMAaHUSI METOOJIOTMU MAallIMHHOTO
o0yuenust/C. Pamika, -M., JIMK Tlpecc, 2017
2. CYB/I : S3eik SQL B npumepax u 3aga4ax [Teker] : yae6. mocooue aiist By3oB / M. @. Acraxosa [u
ap.] — M. : @usmaraut, 2009 .— 168 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://www.intuit.ru,
2. http://cs.mipt.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nabopatopHbIX 3aHATHAX UCIIONB3YIOTCS MYJIbTHMEIUIHBIC TEXHOJIOTUH, BKIIIOYAst IEMOHCTPALIMIO
npe3eHTanuii. Ha kommproTepax B KOMITBIOTEPHBIX KJIaccax TOJKHA OBITh YCTAHOBJICHBI ONEpaIlMOHHAS
cucreMa Linux, python3.6 ¢ 6ubnnorexamu socket, pandas, numpy, matplotlib, sklearn sqlite3.

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

CTyICHT, U3y4aroluii Kypc, T0JDKEH, ¢ OHON CTOPOHBI, OBJIA/ICTh OOIIUM TMOHITHHHBIM arnaparoM, a
C IPYTo# CTOPOHBI, JIOJKCH HAyUUThCS IPUMEHSATh TCOPETUUCCKHUE 3HAHUS HA TIPAKTHKE.

B pesynbrare uM3ydeHWs IUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIMPEICIICHUS, MOHSTHS,
QJITOPUTMBI, YMETh NMUCATh MHOTOMPOIIECCHBIC U MHOTOHHTEBBIC MPUIIMKEHUS B CPEZC ONEPAI[HOHHOM
cUcTeMbl Linux, KOPPEKTHO OPraHW30BBIBATH B3aMMOJCHCTBHE MPOLECCOB U HUTCH, KaK JIOKAIBHBIX,
TaK M ylIaJCHHBIX, pa0d0TaTh ¢ (paillaMu U YCTPOWCTBAMHU BBOJIA-BBIBO/IA.

YeneniHoe 0CBOCHUE Kypca TpeOyeT HanpsKEHHOM paboThI cTyleHTa. B mporpaMme Kypca NpUBEICHO
MHUHAMAJILHO He0oO0XomuMmoe Bpems it paboThl cTymeHTa Hajg Temoi. CamocrosiTesbHas pabora
BKJIIOYAET B CeO0SL:



- YTEHHUE U KOHCIIEKTHUPOBAaHNUE PEKOMEH/I0BAHHOM JIUTEPATyPHI;

- MpopaboTKy y4eOHOro MarepHaia, J0Ka3aTesIbCTBO OTJCIbHbBIX YTBEP)KICHUH, CBOICTB;
- peleHue 3a/1a4, IpeAgaraeMblX CTYICHTaM Ha JICKIUSIX U J1Jab0paTOpHBIX paboTax;

- TIOATOTOBKY K JJAOOpaTOpHBIM paboTam;

- peuieHue 3a1aHUi.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUAYaJIbHBIX KOHCYIBTAllHN.

ITokazarenem BiageHUs MaTEpUAIOM CIIYKUT YMEHHUE PelIaTh TEOPETHUECKHUE U MPAKTUYECKHE 3a1a4H.
Jnst popMupoBaHUsT YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTUKE CTYACHTY HEOOXOIMMO
pelaTh Kak MOXKHO OOJIbIIe MpakTHYecKuX 3a1ad. Ilpu pemennn 3agay kaxaoe neiicTBue He0OX0AUMO
apryMEHTHpOBaTh, CChUIAsACh HAa M3BECTHbIE TeOpeTHYecKHe cBeleHHs. IIporpamMmbl JOJKHBI JIETKO
YUTATHCSI U UMETh MOJPOOHBIE KOMMEHTAPHUH.

BaxxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTrhCsi 3a KOHCYJIBTALUSMH K
JIEKTOPY WJIH ITPENOAABATEINI0, IPOBOIAIIEMY J1abopaTopHbIe PabOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
KYpC: 3
KBaJU(PUKAHA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

T.®. XupbsiHOB, CTapLIN PENOAABATEIIb
M.H. I'epues, kaua. ¢pu3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CnocoGen ocyniecTBIsITh COIMABLHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.2 BzaumoneicTByeT ¢ ApPYIMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a7a4u

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weromaMu Hay4YyHOTO IIOMCKa |
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHaTBHOM JIEATEIHHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuiuinabl «IIporpaMmmupoBanne Ha s3bike Pythony oOywaromuiicst qomkeH:

3HATb:

- HCTOPUIO 3BOJIFOINU BBIYUCIIUTCIIBHBIX CUCTCM, OCHOBHBIC (bYHKI_II/II/I, BBIITOJIHACMBIC COBPECMCHHBIMU
OlepallMOHHBIMU CUCTEMAaMU, IIPUHIUIIBI KX BHYTPEHHEIO ITOCTPOCHUA,

- KOHICHIMUIO IMPOHCCCOB B OIICPAIITMOHHBIX CUCTCMAX,

- OCHOBHBIC AJITOPUTMBI INTAHUPOBAHUSA IIPOLECCOB;

- JIOTHYCCKHUEC OCHOBBI B3aPIMO,Z[eﬁCTBPIH mponeccCoB;

- KOHICIIMIO HUTEH UCIIOJHEHUS U UX OTJIUYHUE OT OOBIYHBIX IIpouEeCCOB;

- IMporpaMMHbBIC aJITOPUTMbI OpraHU3alN B3aUMOJICHCTBUS npouecCoB U NpCABABIACMBIC K HUM

TpeboBaHMS;

- OCHOBHBIE MEXaHNU3MBI CUHXPOHH3AIUH B ONIEPALMOHHBIX CUCTEMAX;

- OpraHU3alMI0 YIIPABICHUs ONEPAaTUBHON NaMIThIO UCIIOIb3YIOLIUECS IIPU 3TOM aJITOPUTMBL;

- OCHOBHBIE IPUHIIMIIBI YIpaBieHUs (aillIoOBBIMU CHCTEMaMH;

- OpraHu3alyi0 YIpaBIEHUS YCTPOMCTBAMHU BBO/A-BbIBOJa HA YPOBHE KaK TEXHMUYECKOIO, TaK U
MPOrpaMMHOT0 obecIieueHus], OCHOBHbIE (DYHKIIMU HOACHCTEMBI BBOAA-BBIBOAA;

- TPUHLIUIBI CETEBOTO B3aWMOAEHCTBUS BBIYMCIHMTENBHBIX CUCTEM U MOCTPOSHHS pabOThI CETEBBIX

JacTen OMNCPpallMOHHBIX CUCTCM;,

- OCHOBHBIE NTPOOIEMBI 6€30MTACHOCTH ONEPALMOHHBIX CUCTEM U MOIXO/IbI K MX PEIICHHUIO.
- HMJIEOJOTHI0 00BEKTHO-OPHEHTUPOBAHHOTO MTOIX0a;

- IPUHLMIIBI IPOIrPaMMUPOBAHUS CTPYKTYP JAHHBIX JJIs1 COBPEMEHHBIX IIPOrpaMM;

- THUIOBBIE PELIECHUS, IPUMEHAEMBIE IS CO3IaHUs ITPOrPAMM.

- TIOJNB30BaThCi KOMaHAaMU KOMaHJHOTO HHTEPIIPETaTOpa ONEepPalMoHHON cucTeMbl Linux;
- [IOPOXK/1aTh HOBBbIE IPOLIECCHI, 3aIlyCKaTh HOBBIE IPOrpaMMbl U IPaBWIBHO 3aBepLIaTh HUX

(YHKLIMOHUPOBAHUE;

- TIOpPOXJaTh HOBBIC HUTH MCIIOMHEHUS U MPAaBIIBHO 3aBepIlaTh UX (yHKINOHUPOBAHUE,
- OpraHM30BBIBaTh B3aHMMOZEHCTBHE IPOLECCOB YEPE3 MOTOKOBBIE CPEACTBA CBA3H, PA3JEISIEMYIO

MaMsTh U 04epeid COOOIICHUH;

- HCIIOJIb30BaTh ceMa(oOpbl U CUTHAJIBI AJISl CHHXPOHMU3ALUKUU padOThl MPOLIECCOB 1 HUTEH MCIIOIHEHUS;
- WCIOJIb30BaTh CUCTEMHBIC BBI30BHI JIIs pabOThI ¢ (aitIoBOH CHCTEMOI;

- paspabaTbIBaTh MPOrpaMMBbl JJIsl CETEBOTO B3aUMOJCHCTBHA.

- TNIPUMEHATH OOBEKTHO-OPUEHTHUPOBAHHBIM MOAXO [T HAITMCAHUS IPOrPaMM;

- CO31JaBaTb Oe3omacHeIe OporpamMmal;

- HCIOJIb30BAaTb COBPEMCHHBIC CPEACTBA AJI HATUCAHUA U OTIIAJKHU IIPOrpaMM.

BJA€Th:

- HaBbIKaMU HCIOJIb30BAHUSA KOMAH/I KOMAaH/IHOI'O UHTCPIIPETATOPA B OHepaLII/IOHHOfI CHUCTEMC Lil’lllX;
- HaBbIKaMH HANUMCAaHHA W OTIIAAKHW IIPOTrpaMM, HOPOXIAAOIIUX HECKOJBKO IIPOLECCOB HIIU HUTEHN

HCIIOJITHCHHU

- HaBbIKaMH HaIllMCaHUsd U OTIAaAKU IIpOorpaMM, HCIOJB3YIONUX CHUCTEMHBIC BbI3SOBbI JIA

BSaHMOﬂefICTBHSI JIOKAJIBHBIX IIPOLCCCOB,

- HaBBIKAMM HAIMCAaHMA U OTIAJKH MPOrPaMM, HCIOJIB3YIOUIMX CHCTEMHBIE BBI3OBBHI JUI paboTHI ¢
(baiiIOBBIMU CHCTEMaMH M YCTPOHCTBaMH BBOJIa-BBIBO/IA;

- HaBbIKaMH HAIMCaHMA U OTJIAJKH CETEBBIX MPHIOKEHHH.

- 00OBEKTHO-OPUEHTHPOBAHHBIM SI3bIKOM IporpammupoBanus (Python 3);

- CpejicTBaMU HCIONb30BAHUS CTAHIAPTHBIX OUOIHOTEK.




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

[Ipumeps! TUMOBBIX 3amad ISl TEKYIIEro KOHTPOJIA — BKIIOYAIOT 3aJaddl CO3[JAHUS Pa3IUYHOU
CJIOXHOCTH KJIACCOB C UCIIOIb30BAHUEM MaruuyeCKUx METOJIOB U UTEPATOPOB:

1. Kitacc TpexMEpHBIX BEKTOPAMH.
2. Kitacc kBaJipaTHBIX MaTpHIL.

3. Kiacc o6pa601<1/1 TEKCTOBOU I/IH(l)OpMaLII/II/I C UTCPATOPOM II0 CJIOBAM IIO0 4aCTOTC BCTPCUACMOCTU B
TEKCTC.

4. Knacc uis ocyniecTBieHus kiaccupukaropa Habopa YUCIOBBIX JaHHBIX.

5. Ouepenp 6e3 ucnonb3oBanus list.

6. Crex 6e3 ucnonp3oBaHus list.

7. IMeHOBaHHBIA MaccHB, 0€3 HCIoIb30BaHus dict.

8. Co3maTh neppapxuro KJIaccoB, BKIIOYAIOLIYIO TapauIeIorpaMm, KBaapar 1 pomo.
9. Knacc 1BOWYHBIX 1€pEBHEB MOUCKA.

10. Kinacc heap.

Ot Bcex cTyieHTOB TpeOyeThCsl yMEHHE CO3/IaBTh CTaHIapTHBIC TeHepaTopsl map, range, zip, enumerate
U JIEKOPaTOPBI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. CcputouHas Mozedb JaHHBIX, HapameTpbl (QyHKUIUS MO yMOJNYaHUIO, (PYHKIUH C HEU3BECTHBIM
YHCJIOM ITapaMeTPOB.

. Mapagurmer OOIT, SOLID npuHIUTIBL.

. Co3nanue xnacca B Python, nacranuupoBanue, gekoparop @staticmethod.
. Marndeckue METO/IbI KJIACCOB.

. AGcTpakTHBIN Ki1acc, OnbanoTeka abce.

. 'eneparopsl, oneparop yield.

. Uteparopsr B Python.

. Comporiecchl.

9. AcHHXpOHHOE MPOrPaMMHUPOBAHKE, aSyNcio.

0NN bW

10. Perynsipable BepaxkeHus, OnbIuoTexa re.

11. bubnnoreka threading, GIL.

12. bubnuoteka subprocess.

13. OOMeH maHHBIMH MEXTY TIPOIecCaMu, pipe.

14. Pa6ora ¢ panamu Python.

15. Jexoparopst B Python.

16. Cepuanuzarius u Jiecepuann3alis ¢ HCIoIb3oBanueM pickle

Kputepun onennBanus

[MpomexxyTrouHast arrecranus 1Mo AUCHUILIHHE «OOBEKTHO-OPUEHTUPOBAHHOE IMPOTPAMMHPOBAHHE)
ocymiecTBisieTcs B hopme qudGepeHIIMPOBAHHOTO 3a4eTa.

JuddepeHnmpoBanHbii 3a4€T NMpUHUMAETCS B YCTHOHM (hopMme ¢ y4ETOM OIEHKH IO JaboparopHOMY
MPaKTHKYMY.
VYCTHBII OTBET MPAaKTUUECKU UCKITIOUACT CIUCHIBAHUE, TOKA3hIBACT BIIaJCHUE 0a30BOIl TEPMUHOIOTHEH
npenMera, yMEHHE TOBOPHUTH Ha SI3bIKe HH(POPMATHKH, a TAKIKE TIO3BOJISICT IPOBEPUTH 3HAHHUE CIOKHBIX
QITOPUTMOB, KOTOpBIC JIONTO NPOTPaMMHPYIOTCS, HO MOTYT OBITh OTHOCHTENBHO JIETKO YCTHO
OOBSCHEHBI.

Jis moJaoKuTENbHOU omleHKH (Oonbiie 3 6aymuioB) HEOOXOAMMO peatn30BaTh pabouyyro Mporpammy Ha
a3bike Python ¢ ncmonp3oBaHueM KI1accoB, FEHEPAaTOPOB M JIEKOPATOpoB. TodyHas OIEHKA CTAaBUTCSA 11O
pe3ynbTaraM yCHOTO OMpoca Mo CO3IaHHON MporpaMme.



10 - OGyuaromnumiicst OTBETHII Ha BCE BOMPOCHI, HO HE C MEPBOM MOMBITKH.

9 - OOyuatommiics gonmycTwy He Ooliee OAHOM OMMOKA WM BOCIONB30BAJICS TOMOIIBIO
IpernoiaBaTes.

8 - OOyuwaromuiicsi, paboTasi CaMOCTOSTEIBHO, TOMYCTHJ He Oojiee IBYX UYHWCICHHBIX OLIMOOK B
nabopatopHoii padore.

7 - OOy4aromuiics €ciM OH OTBETHJI Ha TOJaBisioliee OONBIIMHCTBO BOMPOCOB B J1aOOpaTOpHOI
paboTe, MOXKET OBITH C IIOMOIIBIO TIPETIOABATENsI MIIA TOBAPHIICH.

6 - O0yuaromuiicss OTBETIII Ha MOJABIISIONIEE OOIBITMHCTBO BOIPOCOB B JTAOOPaTOPHOI paboTe, MOXKET
OBITH C TOMOIIBIO MIPENOAABATEINS MIIN TOBAPHUILIEH.

5 - OOy4aromuiicst OTBETHI HA OCHOBHBIE BOIIPOCHI B JJa0OpaTopHOH paboTe, MOKET ObITh C MOMOIIBIO
MpenojiaBarests Wi TOBapUIICH.

4 - OOyyaromuiicsi OTBETHJI Ha OCHOBHBIE BOIIPOCHI B Ja00opaTopHoii padore

3 - O0Oyyaromuiicsi OTBETHII Ha HEKOTOPBIE BOIPOCHI B JIAOOPAaTOpHOH padore.

2 - O0yyaromuiicsi He CpaBUICs ¢ paboTOM.

1 - OOyuaromuiics 1eMOHCTPUPYET TOJHOE OTCYTCTBHE 3HAHUU MO MPEIMETY WM IBITAJCS BBLAATH
9yXYyI0 paboTy 3a CBOIO.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bpewms nposenenns auddepenunpopanHoro 3auéra coctapusieT 30 MUHYT Ha OJHOTO 00y4aromerocs.
Bo Bpemsi moaroroBku K OTBETY OOydaromuecs He MOTYT IOJb30BaThCs JINTEPATypOH, MeYaTHBIMU
MarepuajaMH, PYKONMCHBIMH 3alllCsAMH, a TaKkKe JJIEKTPOHHBIMH CpelICTBaAaMH (COTOBBIMHU
Tesie(hoHaMH, TUIAHIIETaMH, YMHBIMH YacaMH U T.I1.).



