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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: A3bik Python
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: I'eokocMuYeCcKre HayKHd U TEXHOJIOTUU

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy coctaBui: K.A. Bexnemsiena, kaua. (pu3.-Mat. HayK, JOIECHT

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl HHPOPMATHKH U BEIYUCIUTENbHONU Matematuku 27.04.2022



AHHOTANMA
CeMecTpoBbIi Kypc, MOCBSIIEHHBINA S3BIKY MporpaMMupoBaHus Python u BBeIeHHIO B MHOTOIOTOYHOCTH.
SA3pik Python mnsydaercst kak BTopoil, nzydaemsiii mociae C++ - mpenmnosaraeTcsi, YTo CIyILIaTeNIn Kypca yxe
3HAaKOMBI C IPOTPaMMHUPOBaHUEM B 11€JI0OM, OCHOBHBIMHU aJITOPUTMaMU U CTpyKTypamu AaHHblx, OOII. B cuny
3TOr0 JOMOJHHUTEIBHO PAacCMaTPHUBAETCS HANHMCaHue COOCTBEHHBIX Mozaynedl Ha C++ A MOCIeAyIOIIero
ucnons3oBanust u3 Python. U3 ¢yHaaMeHTanbHBIX TeM B paMKax Kypca paccMaTpHUBAIOTCS BBEICHHE B
MHOTOIIOTOYHOCTb U CETEBOE B3aNMOJICHCTBHE.

1. leau u 3apauun

eap AUCUMNIMHBI
- GopMupoBaHKE MPEACTABICHUN O S3bIKaX BBICOKOTO ypoBHs (Ha mpumepe Python) u mx mecrte B
MPHUKIIAIHON pa3paboTKe MporpaMm;
- opMHpOBaHUE TIPEICTABICHUH O MEXaHM3MaX MHOTOIOTOYHOCTH W MapajuIeIbHOTO MCIIOTHEHHS B
COBPEMEHHBIX OTIEPallMOHHBIX CHCTEMaX.

33]13‘[1/[ JAUCHUIIINHBI

- NUzyuenne s3pika Python, ero comocraenenue c sizpikom C++, dopmupoBaHue MpeACTaBICHHH O
CHJIbHBIX M CJIA0BIX CTOPOHAX SI3BIKOB JUISL PA3JIMUHBIX 33/1a4;

- U3y4YeHUe B3aUMOACHCTBHS IIPOTPAaMM Ha A3bIKaX BHICOKOTO YPOBHS C OMHAPHBIMU MOIYIISIMH;

- H3y4YCHUC q)YHIlaMEHTaHLHLIX MEXaHU3MOB OO0CCIIEUCHUsI MHOTOIIOTOYHOCTH B COBPCMCHHBIX
OMNCPAaNMOHHBIX CUCTCMAX U UX HUCIIOJIb30BAHUS U3 A3BIKOB BBEICOKOTO YPOBHH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuny,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapUaHThl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEUATh TIYTH €€ PENICHHs

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTH HHrepHeTr B
nH()OPMAIIMOHHBIC TEXHOJIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

NPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIICHHBIC
po(eCCUOHANBHOM JIEATENBHOCTH, COOMIONAs  |MaTeMaTHYeCKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOW OE30IIaCHOCTH  [obecrieyeHre Uil pelICHMs  Hay4HbIX — 334ad B
npodeccuoHaIbHON 0bnacTu

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
MPEeIMETHOM 001acTH) U (UJIM) TEOPETUUECKUE |[UI HAyYHBIX PACUeTOB

(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIEI0OBaHUS




[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONB3yeMbIX  alrOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

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

nporpaMm Ha sA3bIKaX BBICOKOI'O YPOBHA C 6I/IHapHBIMI/I

3HATh!
- Koncerpykuuu si3pika nporpammupoBanusi Python;
- o0Iue NUPUHIUIBI B3aHUMOICHUCTBHS
MOJTYJISIMH;
- (yHIaMEHTaJIbHBIE MEXaHW3Mbl OOCCIIEYEHUs] MHOTOIIOTOYHOCTH B COBPEMEHHBIX OINEpPAIlMOHHBIX
CHCTEMaX;
- OCHOBHBIC IOHSTHS ¥ MPUHIIHUITBI CETEBOTO B3aUMOJICHCTBHS IPOTPaMM.
YMETh:
- Pa3pabarsiBath nmporpammel Ha s3bike Python;
- ACTIOJIH30BAaTh BHEITHIE MOJIYIIM TIpH pa3paboTke Ha si3bike Python;
- UCTIOJIb30BaTh COBPEMEHHBIEC CPEICTBA HAIMCAHUS M OTIIAAKH IPOTPaMM;
- HCIONBb30BaTh MEXaHW3Mbl MHOTOIIOTOYHOCTH W CETEBOr0 B3aUMOJCWCTBUSI TIPH pa3paboTKe
pOrpamMm.
BIIAJICTh!

- SI3pikoM TiporpammupoBanus Python;

- COBPEMEHHBIMHU CPEJICTBAMU HAVMCAHUS U OTIAJKU IPOTPaMM;
- METOJIaMH CO3/IaHUA MIPOTPAMM C HCIIOIb30BaHUEM MOYJIEH.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 3wk Python (kak BTOpoii, mocie C++) 12 24
2 Oxpyxenue Python 8 16
3 Hexoropsie 6ubnvrorexu Python 8 16
4 bazoBble MeXaHM3Mbl MHOTONOTOYHOCTH 12 24
(m3noxxenne Ha C / C++)
5 [ToHsiTHE O TPONBUHYTHIX MEXaHH3MaxX 4 3
MHOT'OIIOTOYHOCTH
6 MHuoronotouHocTs B Python 4 8
7 Beenenue B cereBoe B3auMoercTBre (Ha 12 24
C++ / Python)
Hroro yacos 60 120

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 3 (Ocennuii)




1. S3b1k Python (kak Bropoii, mocie C++)

- 0COOEHHOCTH cUcTeMbl TUMoB, duck typing

- 0a30BbBIE KOHCTPYKIIMHU SI3bIKA

- TUTIOBBIE KOHTEHHEPHI U aropuTMbI (10 ananoruu ¢ C++ STL)
- KOHCTPYKIIMH, crienuryuHbIe s si3bika Python

- OOII B Python

2. Oxpyxenue Python

- 6a3oBoe okpyxenue Python (nHTEpIIpeTaTop, MOAYIH, €NV-bi)

- BBI30B OMHAPHBIX MO/l U3 porpamMmbl Ha Python

- HanMcaHue COOCTBEHHBIX Moyiel Ha C++ st MoCIeyOIEero NCnoib3oBanus u3 Python

3. Hexotopeie 6ubnmuoreku Python

- matplotlib ays Bu3yanu3anuu JaHHBIX
- NumPy 1151 BEIUMCIIeHUI

4. ba3oBble MEXaHU3MbI MHOTOIIOTOYHOCTH (M31okeHue Ha C / C++)

- mporieccsl (fork, exec, PID)

- Tpensl (create, join, TID)

- monsitue race condition u critical section

- mexanusMebl [PC n npumuTBbl cuaxpoHm3anuu (pipe, fifo, cemadopsl, MproTekchl, shared memory,

message queue, CUTHAIIB)

5. IloHsATHE O MPOABUHYTHIX MEXaHU3MaX MHOTOIIOTOYHOCTH

- IOHSTHE O MPOJIBUHYTHIX MEXaHU3MaX MHOTOIIOTOYHOCTH (KOpYTUHBI, async 10)

6. MuoronorouHocts B Python

- YCTPOMCTBO MHOTOMOTOYHBIX ITporpamm B Python (threading, multiprocessing, GIL)
7. BBenenue B cereBoe B3aumozaeictaue (Ha C++ / Python)

- COKETBI, MOPTHI, agpeca, 6a30Boe MOJKIIOYCHUE KaK IOTOK 0aiToB

- IOHSTHE O MPOTOKOJIaX TPaHCIIOPTHOTO ypoBHs (Ha npumepe TCP / UDP)

- IPOTOKOJIBI IpuKJanHoro ypoBHs (Ha mpumepe HTTP u requests)

- ousaTtue o RPC

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! MYJIFTUMEAHAIIPOECKTOPOM M SKPAHOM IS YTCHUS JIEKLIUH.
Y4eOHbIH ceTeBOI KOMITLIOTEPHBIN KIIAacC ¢ YCTAHOBJICHHOM omepaliioHHON crucreMoi Linux,
MOAKIIOYEHHBIN K ceTu VTHTEepHET.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcHoBBI onieparoHHbIX cucTeM [TekcT] : Kypc nekiuii : yueb. nocodue ais By30B / B. E. Kapnos,
K. A. Konbkos ; nox pex. B. I1. IBannukoa .— M. : UHTYUT. PY : nTepHeT- YHUBEPCUTET
Nudopmannonnsix Texnonoruit, 2004 .— 628 c.



Jlytn, M. Python: kapmanubiii cipaBounuk / M. JlyTir ; iep. ¢ anm. W. B. bepmrreitna. — 5-e nzn. —
M : Bunbsamc, 2015. — 320 c¢. — ISBN 978-5-8459-1965-6.

JlononHuTeNbHAS TUTEpATypa
1. Onepanuonnas cuctema UNIX [Tekcr] : yue6. mocobue st By3oB / A. M. Pobauesckuii, C. A.
Hewmmnrorun, O. JI. Crecuk .— 2-e u3g., nepepad. u gom. — CII6. : BXB-IletepOypr, 2005, 2007, 2010
— 656 c.
Cammepduin, M. Python Ha npakTuke: co3IaHne Ka49€CTBEHHBIX TPOTPAMM C UCTIONB30BaHHEM
napasuienu3ma, oubmuorek u nmarrepHoB / M. Cammepdun; niep. ¢ anmt. A. A. CniuakuHa. — M :
JMK TIlpecc, 2014. — 338 c. — ISBN 978-5-97060-095-5.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexuusix v mabopaTtopHBIX 3aHATUSAX UCHOIb3YIOTCS MYJIBTUMEANMHBIE TEXHOJIOTHH, BKIIIOUAs
JIEMOHCTpAIHIo pe3eHTanuii. Ha kommnprorepax B KOMIIBIOTEPHBIX KJIaccax JOJKHA OBITH
YCTaHOBJICHHI OonepannoHHas cucreMa Linux. CTyaeHThl MOTYT UCIIOJIB30BaTh CPedy pa3paboTKu
PyCharm. I[Tpu e€ oTcyTCTBHM UCTIONB3yeTCS HHTEpIpETaTop python B KOMaHIHOM CTPOKeE.

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

CTyneHT, u3yJaromuii Kypc HHGOPMATHKH, OJKEH C OJHOM CTOPOHBI, OBJIAJETh OOIINM HOHATUHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl;

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH jauTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJISI CaMOCTOSTEIbHOIO H3y4YeHMs,
JI0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

- peleHue 3aay, npejiaraéMbpIX CTYJeHTaM Ha JICKIHUSIX U JaOOpaTOPHBIX 3aHATHIX;

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHAM, TU(QPepeHIIUPOBAHHOMY 3a4ETy.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AEHTa OCYIIECTBISETCS B (dopMme
WHIUBUAYAJIbHBIX KOHCYIBTALIUH.

ITokazareneM BIIQAECHUS MaTepUalIoOM CIYXKHUT YMEHHE pemarh 3aaadu. Jns GopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJiblie
3agad. [Ipm pemieHuu 3aja4 KaXIblil [Iar pemeHus HeoOXOIMMO apryMEHTHPOBaTh, CChUIASCh Ha
W3BECTHBIE TEOPETUUECKNE CBEACHHUS.



[Ipu monroroBke Kk 1a00paTOPHBIM 3aHATHAM HEOOXOAMMO HOBTOPSTH paHee M3YYCHHBIE OCHOBHEBIC
MoHATHs. B Hauase 3aHATHSA, KaK MpaBuUiIo, MpoBoAuTcs KopoTkuii (10-15 MuHyT) ompoc mo Matepuaity
MPOLICAIINX 3aHATHH B YCTHOM WM mucbMeHHOH (opme. OOBIYHO NPUICPKHUBAIOTCA CIEAYIOMIEH
CXEMBI: U3y4YEeHHE Marepualia JIeKIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpoCiIyIlaHa JIEKIUI
(10-15 munyT); HOBTOpEeHHE MaTepuana HakaHyHe cienyromeil gexuuu (10-15 munyT), mpopaboTka
y4eOHOro marepuaina 1o KOHCIEKTaM JIEKLUi, yueOHOH M Hay4HOW JuTeparype, MOATOTOBKA OTBETOB
Ha BONPOCHI, MpeIHAa3HAYCHHBIX AJISI CaMOCTOSTEIbHOro miydeHus (1 vac Henenio), MOArOTOBKAa K
MPaKTHYECKOMY 3aHATHIO, pemeHue 3azad (1 uwac). BakHo m00MTbCS MOHMMAaHMA HM3y4aeMOro
Marepuaia, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3Y4YEHHS OTACIbHBIX TEM,
BOIIPOCOB, ClIeAyeT oOpamarbcs 3a KOHCYNBTALMSAMH K JIGKTOPY MM IPENoaBaTelio, BeayLIeMy
nabopaTopHbIC 3aHATHSI.

O0si3aTennbHBIM TPeOOBaHUEM SIBIISIETCS BBIOJHEHHWE JOMAIHUX 3aJaHUi, KOTOpblE B OTAEIBHBIX
Clly4astx MOTYT OBbITb O(QOPMIIEHBI KaK KOHTEKCThl C AaBTOMATHYECKHMM TECTHPOBAHHEM DELICHUI.
[IpoBepka TekcTa pelieHUs] MpernojgaBareieM SIBIsETCS 00S3aTeNbHBIM 3JIEMEHTOM KOHTpOJIS, BHE
3aBHCHUMOCTH OT HaJIM4YMsl aBTOMATUUECKOIO TECTUPOBAHUSI.

[TpoMesKyTOYHBI KOHTPOJIb 3HAHHWH MPOBOAMTCS B BUAE KOHTPOJBHBIX PaOOT, HA KOTOPBIX CTYICHTY
IpEeAJaraeTcsl PelnTh HECKONbKO 3a/1ad. Takke CTyAEHTY B XOA€ OCBOCHHUS Kypca HEOOXOIMMO
BBITIOJTHUTH JIBE JOMAITHHE HHIMBUIYaJIbHBIE Pa0OTHI C MX MOCIEAYIOIEH 3alIUTON.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
Kypc: 2
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: K.A. beknemsliesa, kang. pus.-mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 31349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.8 Brnameer HaBbIkKamMu pPabOTHI C COBPEMEHHBIMU
SI3BIKAMH [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONB3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus AucuMIUIMHEL « 5361k Pythony» oOyuyaromuiicst nomkeH:

3HAThb:

- Konctpykuun s3pika nporpammupoBanus Python;

- O6H_II/IG MOPUHIHIIBI B3aHMO,Z[eI710TBPIH nporpaMm Ha A3bIKaX BBICOKOI'O YPOBHA

MOIYJISIMU,

¢ OuHapHBIMU

- (I)yH,I[aMeHTaHBHBIe MEXaHU3MbI OOCCIIEUEHHS MHOTOINOTOYHOCTH B COBPCMCHHBIX OICPALMOHHBIX

CHCTEMAX;

- OCHOBHBIC IIOHATHA U MIPUHIUIIBI CETCBOIO B3aPIMO,Z[eI>iCTBHH nporpamm.

yMeTh:

- Pa3pabarsiBath nmporpammel Ha s3bike Python;
- ACTIOJIH30BAaTh BHEIITHUE MOJIYIIM TIpH pa3paboTke Ha si3bike Python;
- UCTIOJIb30BaTh COBPEMEHHBIEC CPEICTBA HAIMCAHUS M OTIIAAKH IPOTPaMM;

- UCIOJIb30BaThb MEXaHWU3MBbI
MIPOrPaMM.
BJIaJeTh:

MHOI'OIIOTOYHOCTH M CETEBOTO B3aWMOJCHCTBUS

npu paspaboTke




- SI3p1xoM mporpammupoBanus Python;
- COBPEMEHHBIMH CPEICTBAMU HAMCAHUA U OTJIAaJIKU IPOTpaMM;
- METOJIaMH CO3/IaHHA ITPOTPAMM C HUCIIOJIB30BaHUEM MOIYJIEH.

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

Texyluii KOHTPOJIb YCBOEHMsI MaTepHajia CTyAEHTaMH OCYIIECTBISAETCS HAa OCHOBAHWM BBINIOJHEHUS
JOMAIIHUX U KOHTPOJIBHBIX paboT.

[Ipumeps! 3anau:

1. CuuraiiTe co cTaHIAPTHOTO BBOAA HAOOp 3amHCel, COAEPKAIIMX MHOXECTBO mosiel. Beimonaute
GuIBTpaLUIo, COPTHPOBKY, TPYNIHPOBKY IO 3aJaHHBIM HpaBwiaM. BeiBemure pesyabrar Ha
CTaHJAPTHBINA TIOTOK BBIBOAA.

2. Peanmsyiite 3amanHble reomerpuueckue npumMuTuBel B 2D w/mnu 3D. Odopmute Kak MOIyInb,
coziep KaIii HAbop 0OHEKTOB.

3. Ummoptupyiite MOIyib, COAEpPKAIIUNA TeoOMETpHUUEeCcKHue MPUMUTUBHL. Mcnons3yda ux, peanusyiite
pacyéT B3aMMHOTO JABMXKEHUS U CTOJIKHOBEHHS OOBEKTOB.

4. Cunraiite Qaiin ¢ naHHBIMU B opmare csv. Beimonnute GuisTpanuio, COpTUPOBKY, TPYIITUPOBKY
10 33JIaHHBIM MpaBWiIaM. Pe3ynbsrar BU3yann3upyuTe ¢ ucnonb3oBanueM matplotlib.

5. Peamu3syiiTe MHOTOMOTOYHOE NPUIIOKEHHE, O00padarhiBaroIee TUPEKTOpHIO ¢ daitnamu. s
00paboTKH Kakaoro (haiiyia TOIKEeH 3aIyCKaThCsl OTACIBHBINA TOTOK.

6. Peanmsyiite mapy NpHIOKEHHH, IBYHAIPABICHHO B3aUMOJICHCTBYIOMIMX Yepe3 pipe, HCHOIb3Yys
cemMadop U1 CHHXPOHU3AIIH.

7. HanmmmTe mpocTyro KOMaHIHY0 000JI0UKY, COIepKallyo Habop BCTpOeHHBIX QyHKIWi (builtins) u
JAOIIYI0 BOBMOKHOCTD 3aITyCKaTh CTOPOHHUE ITPOTPAMMBI.

8. Hanuiunte MHOrOMOTOYHBIA CETEBOW CEpBEP U KIMEHTOB K HEMY, PEATU3YIOIIUX KOHCOJbHBIN
TEeKCTOBBIN YarT.

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

[Tpumeps! BOnpocoB audGepeHINPOBAHHOTO 3a4eTa:
1. Ocobennoctu cuctemsl TunioB Python, duck typing.

2. Koncrpykimu sizbika Python. Koncrpykiun, oomue ¢ C++. Konerpykimu, crieriududHbie A si3bIka
Python, u ux npumenenue.

. OOII B Python. Cxonctsa u paznuuus ¢ C++.

. TunoBwIe KOHTEWHEPHI 1 anroput™bl Python. Mx cxoxcrsa u otimuust ot C++ STL.
. bazoBoe oxpyxenue Python (mHTEpIIpETaTOP, MOIYIH, €NV-BI).

. Bb13oB OuHapHBIX MOynel U3 mporpaMmsl Ha Python.

. bubnmmoreka matplotlib s BU3yanu3anyu JaHHbIX.
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. bubnmmorexa NumPy m1st BeraucieHui.

9. bazoBbie MexaHH3MBI MHOTOIIOTOUHOCTH: Tipotiecckl (fork, exec, PID).

10. bazoBble MeXxaHW3MbI MHOTOIIOTOYHOCTH: Tpelbl (create, join, TID).

11. ba3oBble MEXaHU3MBI MHOTOIIOTOYHOCTH: MOHATHE race condition u critical section.
12. Mexanu3msl IPC 1 mpuMUTHBBI CHHXPOHU3AIMH: pipe, fifo.

13. Mexanu3msl [IPC v MpUMUATHBBI CHHXPOHU3AINH: ceMapOpbl, MBIOTEKCHI.
14. Mexanu3msl [PC 1 mpUMUTHBEI CHHXPOHU3AIIUN: CUTHAIIBL.

15. Muoromnorounocts B Python: threading, multiprocessing, GIL.

16. bazoBble MOHATHS CETEBOTO B3aMMOJCHCTBUS: COKETHI, TOPTHI, a/ipeca.
17. TIpotokomnsl TpancnopTHOTro ypoHs (Ha npumepe TCP / UDP).

18. TIpoTokons! npuknaanoro yposus (Ha npumepe HTTP u requests).

19. Mexanu3m RPC. Ero npumepst B Python mmu C++.

Kpurepun onennBanus



10 - BbICTABIAETCS CTYJCHTY, IOKA3aBIIEMY BCECTOPOHHHUE, CUCTEMATH3HMPOBAaHHbIE, INTy0OOKHEe 3HAHUS
y4eOHOH MporpaMMbl AMCLUMIUIMHBL, NPOSBISIONIEMY HHTEpeC K JaHHOW MNpeaMeTHOH obiactw,
IIPOIEMOHCTPUPOBABILIEMY YMEHHE YBEPEHHO U TBOPUYECKHU IIPUMEHATh UX Ha IIPAKTUKE IPU PELICHUU
KOHKPETHBIX 3a]a4, CBOOOIHOE M MPaBUIIbLHOE 000CHOBAaHUE MPUHSTHIX PELICHUH.

9 - BeICTaBNACTCS CTYICHTY, MOKa3aBIIEMy BCECTOPOHHHE, CHCTEMATH3HMPOBAaHHbIE, IyOOKHE 3HAHHS
y4eOHON MpOorpaMMbl AMCLUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX HA MPAKTUKE NMPHU PEIICHUH
KOHKPETHBIX 33/1a4, CBOOOHOE 1 MPaBUIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHHA.

8 - BBICTABISIETCS CTYACHTY, MIOKA3aBIIEMYy BCECTOPOHHHE, CUCTEMAaTH3UPOBAaHHBIC, TyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 33124, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

7 - BBICTABIIIETCS CTYJCHTY, €CJIM OH TBEPJO 3HAET MaTepuas, IpaMOTHO U IO CYILECTBY M3JIaraer ero,
yMeeT NPUMEHSTHh IOJy4YeHHblE 3HAHHS Ha IMPAaKTHKE, HO HEJOCTAaTOYHO I'PaMOTHO OOOCHOBBHIBACT
[IOJIyYEHHBIE PE3YJIbTaThI.

6 - BBICTaBIISCTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO U 11O CYHICCTBY U3JIaract €ro,
YMECT NPUMCHATH IMOJYUCHHBIC 3HAHUA HaA MPAKTHUKE, HO JOIYCKA€T B OTBECTC HMJIM B PCIICHUU 3aJad
HCKOTOPLIC HCTOYHOCTH.

5 - BBICTABIISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, [paMOTHO M IO CYLIECTBY U3/1araetr
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3aj1a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOUHOCTEH.

4 - BBICTABISIETCSI CTYJACHTY, TIOKa3aBIIeMy (QparMeHTapHBIH, pPa3pO3HEHHBIM XapakTep 3HAHWA,
HEJIOCTaTOYHO NpaBUIbHBIE  (QOPMYIMPOBKM  0a30BBIX TMOHSATHHM, HapyIIEHUS  JIOTHYECKOM
[IOCJIEIOBATEIbHOCTH B M3JIOKEHUM IPOrPpaMMHOIO MaTepuala, HO IPU 3TOM OH OCBOUJ OCHOBHBIE
paszensl yueOHOM mporpaMMbl, HEOOXOAWMBIEC Ul JaJbHEHIIEro OOydeHHUs, U MOXKET NMPUMEHATH
MOJTy4€HHbIE 3HAaHWA 10 00pa3ily B CTaHIAPTHOM CUTYyallUH.

3 - BBICTaBISIETCA CTYACHTY, IOKa3aBilemy (parMeHTapHbIN, pa3po3HEHHBIH XapakTep 3HAHUH,
JOIlycKameMy OomuOKku B (popMynupoBKax 0a30BbIX IOHSTHH, HApYIIEHHS JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B 3JIOKEHUH NIPOrPaMMHOTO MaTepHaia, c1abo BIaJeeT OCHOBHBIMHU pa3ieiaMu
y4eOHOH mMporpaMMbl, HEOOXOOUMBIMH U JajibHeimero oOydeHHs W C TPYAOM IPHUMEHSET
[10JIyYEHHBIE 3HAHUS AK€ B CTAHAAPTHOM CUTyalUH.

2 - BBICTABIAETCS CTYIEHTY, KOTOPbI He 3HaeT OOJbIICH YacTH OCHOBHOIO COIEpKaHHs y4eOHOM
HPOrpaMMbl JUCHUILIMHBL, JOMYCKaeT rpyOoble omMOKH B (hOPMYIHMPOBKAX OCHOBHBIX IPUHLUIIOB U HE
YMEET HCIIOJIB30BATh NTOJyUYEHHBIE 3HAHMSI IPU PEIICHUH THITOBBIX 33]1a4.

1 - BBICTaBISETCS CTYAEHTY, KOTOPBI HE 3HAeT OCHOBHOIO COAEp)KaHWA y4eOHOW HpOrpamMMmbl
JUCUUIUIMHBI, JTOMyCKaeT rpyoOeiimme ommOku B GOpMyIMpoBKax Oa30BBIX MOHIATUN TUCHMILIMHBI U
BOOOIIIE HE UMEET HaBBIKOB PEILICHUS TUIIOBBIX IPAKTHUECKUX 3a/1au.

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

ATTecranus M0 AMCLUUIUIMHE ocymiecTBisiercss B ¢opme anddepenunpoBanHoro 3auera. [lpu
YCIICIIHOM YCTHOM OTBETE€ CTy/[EHTa Ha BONpPOC An(QEepeHINPOBAHHOIO 3a4yeTa, OLEHKAa 3a HEro
BBICTABIISIETCS C y4€TOM palbOoThl CTYAEHTa B TE€UYEHHE CEMECTpa Ha OCHOBE OLIEHOK 3a KOHTPOJbHBIE
paboTHI M JOMAIIHUE 3aJaHHUS.



