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 AMCIMILINHE: Nudopmarnka
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

Ou3Tex-1kona Ou3Heca BHICOKHX TEXHOJIOTHH
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 40 yac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: T.®. XupbsHOB, CTapIINK MIPENOAABATETD

[Iporpamma obcyxneHa Ha 3acefjann Kadenapbl THPOPMATHKH U BEIYUCIUTEN HON Matemaruku 27.04.2022



AHHOTANMA

Kypc siBisiercst 6a30it 1u1s1 JajnbHEHIIEro AeTalbHOTO M3y4YEeHUs CPEICTB IPOrPAMMHPOBAHUS U aITOPUTMOB.
CTyIeHTBl O3HAKOMSATCS C KIACCHYECKHMH AITOpUTMaMU OOpaOOTKH JaHHBIX M CTPYKTYpPaMH IaHHBIX,
MPHOOPETYT MPAKTHKY peain3aiuy 0a30BbIX aJITOPUTMOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Hayuuts ctynenToB ocHoBam nHpopmaruku u UKT, a Takxke mporpaMMupoBaHHio Ha si3bike Python 3
Ha ypOBHE, IOCTATOYHOM JUISl IPOXOXKACHUS MTOCIEYIOIINX KypCOB.

3agaum AUCUMIIHHBI
1. OOGecneunTs 4€TKOE MOHMMAaHUE CTyAeHTamMHu ocHOB MHQpopMatuku U MKT, BkiItouas HEKOTOpbIE
o0nacTé MaTeMaTUKH (CHCTEMbI CUMCIICHHS, JIOTHKA, IUCKPETHAs MaTeMaTHKa);

2. chopmupoBarh y oOydarommxcs MpecTaBieHe 0 apxurektype 9BM, onepanuoHHol cucteMe u
MPUKJIaJHBIX BBIYMCIUTENBHBIX NPOLIECCaX;

3. 00yu4uTh CTyAEHTOB 0a30BBIM aNropuTMaM 00pabOTKH YHCIOBOH U TEKCTOBON MH(OpMALNH;

4. cdopmupoBarh y 00y4arOmUXCsl HABBIK MCIIONb30BaHUS sA3bIKa IporpammupoBanust Python 3 s
pelleHUs] KOHKPETHBIX NPUKJIAJHbIX 3aay.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElICHUH
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Bnageer HaBblkKamMu pPabOTBl C COBPEMEHHBIMH
SI3IKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH

nojxozsiiee 000pyI0BaHHE, UHCTPYMEHTBI U |UCIIOJIBb3YEMBIX ~ TEOPETHUECKHX IOAXOJOB M yMEHHE
METO/Ibl HCCIICIOBAHUI JUISl pEIICHHS 331a4 B |OLICHMBAaTh TOYHOCTHb MPUOMIKCHHBIX — aHAIUTHYECKHX
M30paHHON NIpeAMETHOH 00IacTH METOJ/IOB BBIYMCIICHUIHA
3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTUHBI 00yYaOINeCs JODKHBI
3HATh:
. OCHOBBI aPXUTEKTYPHl 3JIEKTPOHHO-BBIUMCIHUTENbHOW MammHbl (DBM), mnpencrasienue
nHpopmanuu B OBM;

* 00IIKe XapaKTepUCTUKN UHTEPIPETUPYEMBIX U KOMIMIMPYEMBIX SI3bIKOB IIPOTPaMMHUPOBAHHS;
* OCHOBHBIC IPUHIMIIBI YCTPOICTBA U PaOOTHI ONEPALMOHHON CUCTEMBI;
* OCHOBBI AITOPUTMUYECKOTO sI3bIKa MporpammupoBanus Python;

* npuéMBI pa3pabOTKH MIPOTPaMM.
YMETb:

° HUCIIOJb30BaTb  3HAHUA  IIO

nHpopMaTHKe

Ul TPUIIOKEHUM B  MHHOBALMOHHOM,

KOHCTPYKTOPCKO-TEXHOJIOTMYECKON 1 MTPOM3BOACTBEHHO-TEXHOIOTHUYECKOH cepax AesTeTbHOCTH;
* paspabarbiBaTh HEOOJNIBIIME IPOTPAMMBI Ha SI3bIKE BHICOKOTO ypoBHA Python;
*  UCHOJNB30BaTh CIELHAIM3UPOBAHHBIE CpPEAbl NPOIPAaMMHUPOBAHUS [JIsl HANMCAHUSA U OTIAIKU

porpamm;

* BbBIOMpATh a/IeKBaTHbIC AJITOPUTMBI [UIs HAITMCAHUS IPOrpaMM 10 00pabOTKe YMCIOBON M TEKCTOBOM

uHpopMaLnu.
BJIaJICTh:




° HaBbIKaMH  IIPOTpaMMHUPOBAHUA  JId  PCHICHHA  HUCCICOOBATCIIbCKHUX  3aJlaiHa  A3BbIKE

nporpammuposanus Python;
* cpeacTBaMM OTIIAAKK Iporpamm Ha Python;

® OCHOBaMHu pa6OTBI C CTaHAAPTHBIMU U JOIOJIHUTCIIbHBIMU ITPUKIIAAHBIMU ITAKCTaMHU PythOl’l.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM

OTBCACHHOI'O HA HUX KOJIHICCTBA AaKAACMHUICCKUX YaCOB U BU/10B y‘-leﬁl-lle 3aHSATHH

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcnoBsl apxutektypsbl [IK 2 4 4
2 [lepemennsie B Python 2 4 4
3 OnHONPOXOTHBIE AJITOPUTMBI 2 4 6
4 YCII0BHBINM ONEPATOpP U OCHOBBI JIOTUKH 2 4 4
5 Crpoxku B Python 2 4 4
6 Crucku ¥ aIropuTMbl Ha CIICKax 2 4 5
7 MHuoxectBa 1 cioBapu B Python 2 4 4
8 Oynkuuu B s3bike Python 2 4 4
9 buceknus u copTHpoBKa CIIUCKa 2 4 4
10 Pexypcus u JTUHAMUYECKOE ) 4 6
[IPOrpaMMUpPOBaHUE
Htoro vyacos 20 40 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennwii)
1. OcHoBsl apxutextypsl 11K

OCHOBBI apXUTEKTYpbI KoMmIibtoTepa. [Ipuntumne: pon Helimana.
OnepanyonHas cuctemMa. MecTo MpUKIIaHbIX IPOIPaMM.

Pasnens xecTkoro aucka. Painosas cucrema.

BuptyanbHble MallIuHbI.

Komnmianus u uaTepIiperanus.

OTnnyune UHTEPNPETUPYEMBIX U KOMIMIIUPYEMBIX SI3bIKOB.

CBobonHoe mporpaMmmHOe obecrieuenue. 4 cBo6obl cBoboHoro T10.
Cobonnsie munienzuu: GPL, MIT, BSD, Apache. [Touemy GPLv3 nyumnie

2. [lepemennsie B Python

[Ipeumyiectsa u HenoCcTaTKH si3b1ka Python 3

H3zen Python. Antigravity

Python2 u Python3

Pecypcrl anst o6yuenust Python: stepic.com, checkio.org, pythontutor.com




Konnenmus npucsansanus B Python

[Iepemennble, 3HaueHUs U UX TUIBL. [IOHATHE O IUHAMHUYECKOW TUITH3ALUU.
OOMeH ABYX NMEepPEMEHHBIX 3HaYCHHUSIMHU.

Koprexu u ux ucrnonbp3oBaHue.

Koptexu nepemenHbix. OOMEH 3HAUCHUA.

Apudmernueckue onepaunu. Bo3seneHue B cTeneHs, JeJIeHNE HAIEO.
«Hello, World!» na Python

3. OgHOIIPOXOIHBIE AJITOPUTMBI

Hukn while. UHCTpyKIMK ypaBIIeHUS [IUKIIOM.
[To3uIMOHHBIE CHCTEMBI CYUCIICHUS

Jlurepaist yrcen B Python

Pasnoxenne uncna Ha mudpol.

OIHONIPOXOJHBIE aJITOPUTMBI: TTOJCYET, CyMMa, IPOU3BEICHUE.
Cpennee apudmeTndeckoe.

4. YcnoBHBI orepaTtop ¥ OCHOBBI JIOTUKH

Oneparop if. Kackagnas ycnoBnast koHcTpykiust elif.
Jlornueckue onepaiuu B Python.

OcCHOBBI anreOphI JTOTHKH

OnHONPOXOJHbIE ANTOPUTMBI: TOUCK YUCIIA B TOTOKE, MAKCHUMYM.
Tect npocCTOTHI YKCA.

Pa3znojkeHne yncia Ha MHOXHTEIH.

5. Ctpoxku B Python

ASCII u Unicode.

Tum str. [Inunaa ctpoku len(s). HemzmeHsieMoCTh CTPOKH.

Cpe3bl CTPOK.

Mertons cTpok find, count, replace, startswith, endswith.
HauBHBII IOUCK ITOACTPOKH B CTPOKE.

ITpuBeneHne CTPOKHU K YUCITY C YKa3aHUEM CHUCTEMbI CUMCIICHUS.

6. CrcKy ¥ alNTOpUTMBI Ha CIIHCKAX

Tumn list. I3MeHseMocTh crucKa.

Cchutounast Mojienb JaHHbIX B Python. Oneparopsl == u is. KonupoBanue 00beKTOB.
Anroput™ oOpalieHus MacCHBa.

ANTOpUTM IIUKJINYECKOTO CABHUIa B MACCHUBE.

Cpessl ciuckoB. [IpucBanBanue B cpe3. MeTonbl crimcka.

CranpaptHeie ¢GyHKIUU len, max, min, sum.

Crucok ctpok. Metozpl split 1 join 17151 CTPOKH.

Tum tuple xak 3aMOpoKeHHBIN list.

7. MHOXecTBa 1 cioBapu B Python

Tum set. MHOKeCTBa 1 paboTa ¢ HUMH.

Tum dict. CroBapb (acCOMATUBHBIA MacCHB) M OTIEPAIMH C HAM.
Dict comprehensions: reHeparyisi MHOXXECTB U CIIOBapeH.
YacTOTHBIN aHaIU3 ISl CTPOK.

I'eneparopsr, yield.

8. dynkuy B si3b1ke Python



[MonkroueHre Mojylielt HHCTPYKIUEH import

Monynbs math

Monyns random

3anuce apupMETHUECKUX BBEIPaXCHUH B BhIpakeHHs Ha Python.
Cosnanune Qynkiun B Python.

[Momamopdusm B Python. Duck typing.

3HaueHMs apaMeTPOB 110 YMOIYAHHIO.

HNMmeHoBaHHBIE HAPAMETPBL.

9. bucekuus U COPTUPOBKA CIHCKA

10. Pexypcust u AMHaMUYECKOE MPOTpaMMHUPOBaHUE

Pexypcus. [Ipsimoii 1 0OpaTHBIi X0/ pEKYypCHH.
dakropua yucia.

Brruncnenne uncen @ubonayun.

[Mpobnema anropuTMHUIECKOM CIOKHOCTH 3aJ1auH.
XaHoiickue OamHy.

['eneparnus Bcex nmepecTaHoOBOK (PEKypCHUBHAS)
MakcumanbHast IyonHa pekypcuu B Python
OnHoMepHOE IMHAMUYECKOE [IPOrpaMMUPOBAHUE.
JIByMepHOE JMHaMUYECKOE IPOrpaMMUpPOBaHUE
HauGonpmas o6mas moamnocienoBaTebHOCTb.
HawuGomnbmias Bo3pacraroras moanocie0BaTeIbHOCTh
Pexypcus ¢ kemupoBaHueM Ha pumepe (akropuana.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

Bosnbmast nekquoHHas aymiuTopus, HOAXOAALIast Ui y4eOHOro MoTokKa ((akyibsTeT, OCHAIEHHAS
MyJIbTUMEMa IPOEKTOPOM U SKPAHOM JUIsl YTEHHUS JIEKLIUH.

VY4eOHbIe ayIUTOPUH — CETEBBIE KOMITBIOTEPHBIEC KJIACCHI C YCTAHOBIEHHBIM HEOOXOIUMBIM
MPOTrPaMMHBIM 00€CTIEUEHUEM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Python 3. Camoe HeoOxomumoe / H. A. TIpoxopenok, B. A. [lponos, Cankr-IlerepOypr, 5XB, 2021

JomnonHurensHas aureparypa

1. IlporpammupoBanue Ha Python 3, moxpo6Hoe pykoBoacTBo/M. Cammepdun,-CI16, Cumson-Iltoc,
2020

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha I[1K B KOMIIBIOTEPHBIX KJIACCaX JIOJKHO OBITH ycTaHOBIEHO ciemytoriee [10:



Oneparnuonnas cuctema GNU/Linux;

Wnrepnperarop Python Bepcuu ve Hmke 3.9;

Cpena pazpabdorku IDLE;

Cpenst JupyterLab, Jupyter Notebook, Ipython;

bubmuorexn Numpy, Pandas, xIrd, NetworkX, Matplotlib, Seaborn u PyGame ans Python 3;
Cpena pazpabotku JetBrains Python Charm community edition;

Ha nexuusx ucronb3yroTcst MyIbTUMEINIHbIE TEXHOIOTHH, BKIIIOYAs IEMOHCTPALIMIO TPE3CHTAIIH.

Sk =

JI71st KOHTPOJISL M KOPPEKIMH 3HAHUI 00YUarOIMXCs UCTIONb3YIOTCSl aBTOMATH3HPOBAHHOE
KOMITBIOTEpHOE TecTHpoBaHue Ha ocHoBe Ejudge nmu CMS Moodle.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Uznoxenne marepuana  MPOUCXOAUT  NPEUMYLIECTBEHHO Ha  JIGKIMAX, CONPOBOXKIAETCS
MyJIBTHUMEINa-Ipe3eHTaluel ¢ mpuMepaMu Koja U OJoK-cxemMaMu anroputMmoB. Ha smaGoparopHbIx
3aHATHUAX TAKXKE MPOUCXOIUT M3JIOKEHHE HOBOTO MaTepHalia: B Hadase Kaxaoi 1abopatopHoi padoTh
U Janee Mo Mepe HeoOxomuMmocTH. Ha KOHTpOnmbHBIX paOoTax H3JI0KEHHE HOBOTO Marepuala
HCKJIFOYEHO, MPEToAaBaTeNlb OKAa3bIBACT TOIBKO KOHCYIBTALMH [0 YCIOBHSIM 3aa4.

Y4€T, KOHTPOJIb U OLICHKA 3HAHUU CTYJICHTOB

B teuenne naGoparopHoii paboThl yCIIeBaeMOCTb OTCIICKUBAETCS MO pe3yJIbTaTaM KOHTECTOB, a TaKkKe
M0 CBOEBPEMEHHOCTH cliad JIabopaTopHbIX paboT. TakuM 00pa3oMm JoCTUTAaeTCs paHHEE BBISIBICHUE
OTCTAIOIIMUX CTYAEHTOB C Ilepesiaueii TOKIaHbIX B JEKaHaT.

[TocemaeMoCTh JNEKIMI HE OTMEYAETCS, HO KaXKAbld KOHTECT 3aBsi3aH Ha Marepuajl IpoLIeIIei
JICKIUH, YTO JIEJIAeT MOCEIICHUE JIEKIUH HACYITHOH HEOOXOAUMOCTBIO B TEUEHHE CEMECTPA.

DK3aMeH MIPUHUMAETCS B YCTHOU (hopMe, IIPH 3TOM YUHUTBHIBAIOTCSA OLCHKH 110 KOHTPOJIBHBIM M OLEHKH
[0 TPAKTUYECKUM J1abOpaTOpHBIM PabOTaM. YCTHBIM OTBET NMPAKTUUECKH HCKIIIOYACT CIUCHIBAHUE,
MOKa3bIBAET BiIaZicHHE 0a30BOI TEPMHUHOJIOTHEH TpeAMETa, YMEHHE TOBOPUTE Ha SI3bIKe MH()OPMATUKH,
a TaKXKe I03BOJISIET IIPOBEPUTHh 3HAHUE CIIOKHBIX aJrOPUTMOB, KOTOPBIE JIOJI0 IPOrPaMMUPYIOTCS, HO
MOTYT OBITh OTHOCUTENBHO JIETKO YCTHO OOBSICHEHBI.

CamocrosTenbHas JoMAIIHs padoTa MpeanoaaraeTcs mocie Kaxaou 1adoparopHoi paboOTHI.

JlononHUTENbHAS TUTEPATYPA:

1. IIporpammupyem Ha Python. Maiikn loycon. MsnarenscrBo: Ilurep ISBN 978-5-459-00314-7,
978-1435455009; 2012 .

2. Python. Kapmannsiii cipaBounnk. Mapk Jlyti. U3narensctBo: Bunbsimc ISBN 978-5-8459-1965-6;
2014 .



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: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece

dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI

kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: T.®. XupbsHOB, CTapIINK MPENOAABATETD



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAaLKU NpPHU PElCHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Bnageer HaBblkKamMH pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHATH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH

noaxozsiee 000py10BaHHE, MHCTPYMEHTBI M |UCIIOJIB3yEeMBIX ~ TEOPETHYECKHX IOAXOAO0B M YMEHHE
METO/IbI UCCIIEIOBAHUM I PEILICHHS 3a]1ad B |OLICHUBAaTb TOYHOCTh INPUOIMKEHHBIX aHAJUTUYCCKUX
M30paHHOW IPeAMETHOM 00IacTH METOJ/IOB BBIYMCIICHUHA
2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydenus auciuruinabl «MHGopMaTrikay 00ydaronuics T0KeH:
3HATh:
. OCHOBBI apXUTEKTYPbl JJIEKTPOHHO-BBIYMCIUTEIbHON MamuHbel (OBM), mnpencraBieHue
nHpopmanuu B OBM;

* 00IIKe XapaKTepUCTUKN UHTEPIPETUPYEMBIX U KOMIMIUPYEMBIX SI3bIKOB IIPOTPaMMHUPOBAHHUS;
* OCHOBHBIC IPUHIMIIBI YCTPOICTBA U PaOOTHI ONEPALMOHHON CUCTEMBI;
* OCHOBBI AITOPUTMUYECKOTO sI3bIKa MporpammupoBanus Python;

* npuéMBI pa3pabOTKH MIPOTPaMM.
yMeThb:

° HUCIIOJB30BaTb  3HAHUA  IIO

nHpopMaTHKe

Ul TPUIIOKEHUMA B  MHHOBALMOHHOM,

KOHCTPYKTOPCKO-TEXHOJIOTMYECKON 1 MTPOM3BOACTBEHHO-TEXHOIOTHUYECKOH cepax AesTeTbHOCTH;
* paspabarbiBaTh HEOOJIBIINE IPOTPAMMBI Ha SI3bIKE BHICOKOTO ypoBHA Python;
*  UCHOJNB30BaTh CIELHAIM3UPOBAHHBIE CpPEAbl NPOIPAaMMHUPOBAHUS [JIsl HANMCAHUSA U OTIAIKU

porpamm;
* BbBIOMpATh a/IeKBaTHBIC AITOPUTMBI JUIs HAITMCAHUS IPOrpaMM 10 00pabOTKe YMCIOBON M TEKCTOBOI
uHpopMaLnu.

BJa/IeTh:
. HaBBIKAMU [POrPaMMHPOBAHUSl I PELICHHsS HMCCIEAOBAaTENIbCKUX  3a/adHa  SI3bIKE

nporpammupoBanus Python;

* CpeAcTBaMH OTIaAKu nporpamm Ha Python;
* OCHOBaMHM pabOThI C CTAaHAAPTHBIMH U JIOTIOJHUTEIbHBIMY NPUKIAJHBIMU TTakeTamMu Python.

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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

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

o0yuyarommxcst

Konnienmust mpricBanBanus B Python

Koprexu u ux ucrnonb3oBaHHe.

AN I

OCHOBBI apXUTEKTYpbI KoMmIibtoTepa. [Ipuntumnel pon HelimaHa.
OTnnyune UHTEPNPETUPYEMBIX U KOMIIMIUPYEMBIX SI3bIKOB.

OOMeH ABYX NMEepPEeMEHHBIX 3HAYCHHUSIMHU.

Hukn while. UHCTpyKIMK ynpaBIIeHUS IIUKIIOM.




7. I103MIIMOHHBIE CHCTEMBI CUUCIICHHUS

8. OnHOIIPOXOIHBIE AITOPUTMBI: MOJCUYET, CyMMa, IPOU3BEICHUE.

9. Omeparop if. Kackannas ycinoBHast koHCTpyKius elif.

10. Jlormueckue oneparuu B Python.

11. OcHOBBI anreOpsI TOTHKH

12. OnHONIPOXOJHBIE AJITOPUTMBI: TIOMCK YHCIIa B TOTOKE, MAKCHMYM.
13. Tect mpocCTOTHI UKCTA.

14. Pa3noxkeHue yuciaa Ha MHOXKUTEIIN.

15. Tun str. lnuHa ctpoku len(s). HensmeHsieMocTh CTPOKH.

16. Cpesbl CTpOK.

17. Meronbictpok find, count, replace, startswith, endswith.

18. HauBHBIIf TOMCK TOJCTPOKU B CTPOKE.

19. Ccpnounas moziens faHHbIX B Python. Oneparopst == u is. KomupoBanue o0beKTOB.
20. AnropuTM OOpalieHus: MaccuBa.

21. AIropuTM IUKINYECKOTO C/IBUTa B MAcCHBE.

22. Cpessl ciuckoB. [IpucBanBanue B cpe3. MeTonbl crimcka.

23. Cnicok cTpok. Metonst split ¥ join uIst CTPOKH.

24. Iukn for u ero oco6ernnoctu B Python.

25. Listcomprehensions: reHepaus CIMCKOB.

26. JIByMepHbIe MaccuBbI (CITUCKU CIIMCKOB). BiioxxeHHast reHepanysi.
27. llonmumop¢usm B Python. Ducktyping.

28. ImeHoBaHHBIE TAPAMETPHI.

29. Tlouck xopHs (GyHKIIMUA METOJIOM OMCEKIIHH.

30. Ilouck 3Ha4YeHHS B YIOPSIIOYEHHOM MAacCCHBE METOZOM OHMCEKIIHH.
31. CoptupoBKka 00€3bsHBI.

32. CopTupoBKa BCTaBKaMHU.

33. CoptupoBKa BEIOOPOM.

34. CopTupoBKa METOJIOM ITy3bIpbKa.

35. CopTupoBKa Jtypaka

36. CopTupoBKa MoaCcYETOM.

37. Ilopa3psigHasi COPTHPOBKA.

38. IIparmaruveckas coptuposka TimSort.

39. Pekypcus. [Ipsimoli 1 0OpaTHBIA X0/ pEKypCUH.

40. TTpoGiiema anropuTMHUECKON CIIOKHOCTH 3a/a9H.

41. Xanoiickue Oarxu.

42. Tenepanus Bcex MepecTaHOBOK (PEKypCHUBHA)

43. OgHOMEpHOE AMHAMHYECKOE MPOTpaMMHUPOBaHNE.

44. JIsymepHOE AMHAMHYECKOE POTPaMMHUPOBaHKE

45. Pexypcusi ¢ KeIUpOBaHUEM Ha IpuMepe (akropuaa.

46. Tun set. MHOXkecTBa 1 paboTa C HUMHU.

47. Tun dict. CioBaps (acCOMATUBHBIH MAaCCHB) U ONIEPAIIUH C HUM.
48. Dict comprehensions: TeHepaiys MHOKECTB U CIIOBapEH.

49. YacToTHBIN aHamu3 ISt CTPOK.

50. T'eneparopsi, yield.

[Mpumep Ouiera:
1. OpHOMEpHOE AMHAMHYECKOE IIPOrpaMMHUPOBaHUE.
2. JIBymMepHOE TMHAMHUYECKOE IPOrpaMMHUPOBAHHUE

Kpurepun onennBanus
Ha yctHOM 5K3amMeHe mpemnopaBaTeNb OLCHHBAET OTBET CTYIEHTAa B LIEJIOM W BBICTABISET OLEH-KY
COIVIACHO TPHUBEACHHBIM HIKE KPUTEPUSIM U M3JI0KEHHBIM BBIIIE 3aMEUaHMAM KacaTeJIbHO
MMCHbMEHHOM YacTy 3K3aMeHa:



Onenka «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, [TOKa3aBIIEMY BCECTOPOHHHUE
CHCTeMaTH3U-POBAaHHbIC INTyOOKHE 3HaHMS Y4eOHOH mporpaMmbl M 3a €€ mpeaenamu, a TaKke yMEHHe
YBE-pEHHO MPUMEHSTh UX Ha MPAKTHKE [IPHU PEILICHUN CIOKHBIX HECTaHAAPTHBIX 3ajad.

Ouenka «omn4HO (9)» BBICTABIISETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTU3UPO-BaHHbIE
DIyOOKre 3HaHMs Y4eOHOW NpOrpaMMbl M YMEHHE YBEPEHHO NPHUMEHSITb WX Ha MPAK-TUKE IPH
pellIeHUH HECTaHAAPTHBIX 3a7ad.

Onenka «omIMYHO (8)» BBICTABISETCS CTYACHTY, IOKAa3aBIIEMy BCECTOPOHHHUE CUCTEMATH3UPO-BaHHBIE
nyOokue 3HaHUs y4yeOHOM HpOrpaMMbl M YMEHHE YBEPEHHO NPHUMEHATh HUX Ha TNpaK-TUKE IpU
pEIIeHNH HECTaHJAPTHBIX 33]1a4, OJHAKO AOITYCTHBIIEMY HEKOTOPBIE HETOYHOCTH IIPH OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYyAEHTY, €CJIM OH HPOJEMOHCTPHUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MOHUMAaHUE MaTrepraia y4eOHOM MporpaMMbl U YMEHHE CBOOOIHO MPUMEHSTH (PU-3UYECKHE
3aKOHBI Ha PAKTHKE IPH PEIICHNU TUIIOBBIX 3a/a4.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIM OH MNPOACMOHCTPHUPOBAJI TBEPIAOE 3HAHUE
Marepuaia y4eOHOM MHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
pEIICHUH TUITOBBIX 3a7ay.

Ouenka «xopomo (5)» BBICTABISETCS CTYyACHTY, €CJIM OH IPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
MOHMMaHUE Marepuasa yueOHOH mporpaMMbl U YMEHHE IPUMEHSTh (PU3NUECKHE 3aKOHBI Ha MPAKTUKE
IIPU pEeIICHUH TUIOBBIX 3a/1a4, OJJHAKO JOIYCTUII IPU OTBETE Psii TPYOBIX HETOUHOCTEH.

OmeHka «yIOBJIETBOPUTEIBHO (4)» BBICTABIACTCS CTYICHTY, [TOKa3aBUIeMy (parMEHTApHbIN XapakTep
3HAaHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX IMOHATHUH, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTH pelIaTh MPOCThIE 3a/1a4dl U BIIAJCHUE OCHOBHBIMU
paszenamu yueOHOM MporpaMMbl, HEOOXOIAUMBIMH ISl JAIbHEHIIEro O0ydeHusl.

OreHka «yZOBIECTBOPUTENBHO (3)» BBICTABISETCS CTYACHTY, ITOKa3aBIIEMy CHIBHO (hparMeH-TapHBIN
XapakTep 3HaHW, JOMyCKaBIIeMy IpyOble omMMOKH B (POPMYIMPOBKE OCHOBHBIX 3aKO-HOB M 0a30BBIX
TIOHSITHI, HO TIPU 3TOM MPOJIEMOHCTPHPOBABIIEMY CIIOCOOHOCTh PeIaTh MPO-CThIE 33/1a4U U BIIAJICHUEC
OCHOBHBIMH pa3jenaMu yueOHO# nporpaMMbl, HEOOXOIMMBIMH ISl JajIbHEHIIEro 00yYeHUSL.

OrneHKa «HEYIOBICTBOPUTENHHO (2)» WU «HEYJAOBICTBOPUTENBHO (1)» BBICTABISETCS CTY-JICHTY,
KOTOpPBIi HE 3HAET 3HAYUTEIbHYI0 YacTh OCHOBHOTO COJIEPXKAHHUS IMPOTPAMMBI, CHUCTEMa-THUECKU
JoITycKaeT rpyObie ommuOKy npu GOPMYIMPOBAHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MYESCKHIE 3aKOHBI TaXKe JUTS PEIICHUs MTPOCTHIX 3a-1ad.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

ITpomexxyTounas arrecranus o aucuuminae «Madopmaruka» ocymecTsiseTcs B popMe dK3aMeHa.

DK3aMeH TpPUHUMAeTCs B YCTHOH (opme ¢ ydu€TOM OICHKH MO KOHTPOJIbHBIM U OICHKH T10
1a00paTOPHOMY TMPAKTHKYMY. YCTHBIM OTBET MPAKTHYECKH MCKIIIOYAET CIHCHIBAHUE, IMOKA3bIBACT
BiIajJicHue 0a30BOW TEPMUHOJIOTHCH TpeIMeTa, YMCHHE TOBOPHUTH Ha SI3bIKe MH(POPMATHUKH, a TAKKe
MO3BOJISICT MPOBEPUTH 3HAHUE CJIOKHBIX AJITOPUTMOB, KOTOPBIC JOJITO MPOrPaAMMUPYIOTCS, HO MOTYT
OBITh OTHOCUTEIILHO JIETKO YCTHO OOBSCHEHBI.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

[IpuMmepHBIii IepedeHb KOHTPOJIBHBIX BOIIPOCOB Ha 3K3aMEHE!
OcHOBBI apXHUTEKTYpbI KoMibtoTepa. [lpuaiunst pon Heiimana.
OTnuyune HHTEPIPETUPYEMBIX U KOMIMIIUPYEMBIX S3BIKOB.
Konuenmus npucBauBanus B Python
OOMeH ByX NepeMEeHHbIX 3HAUYCHUSIMHU.

Koprexu u ux nucnoiap3oBaHue.

Hwukn while. UHCTpYKIIMH yTIpaBIEHUS IIHKIOM.
[1o3MIMOHHBIE CUCTEMBI CUMCIICHUS

OOHONPOXOAHBIE ANITOPUTMBIL: TOACYET, CYMMA, IPOU3BEICHUE.
Onmneparop if. Kackagnas ycnoBHas koHCTpyKus elif.

. JlJornueckue oneparuu B Python.

. OCHOBBI aNTeOPHI JIOTHKA

. OIHONPOXOJHbIE ANTOPUTMBI: TIOUCK YHUCIIA B TOTOKE, MAKCUMYM.

. Tect mpocToTh! ynCIIa.

. Paznoxenue uncna Ha MHOKHUTEIH.

. Tun str. Inuna ctpoku len(s). Hem3smeHsieMOCTb CTPOKH.

. Cpesbl CTpOK.

. MetoapicTpok find, count, replace, startswith, endswith.

. HauBHBIN TOMCK OACTPOKU B CTPOKE.

. Ccputounast Mozienth MaHHbIX B Python. Onepatopst == u is. KonmmpoBanue 00bEKTOB.

. AropuTM OOpallleHHst MacCHBa.

. ANTOPUTM IIMKJIMYECKOrO CIBUTA B MACCHBE.

. Cpe3sl criuckoB. IIpucBauBanue B cpe3. MeTo/ bl CITUCKA.

. Crincok ctpok. Metosl split 1 join Uit CTPOKH.

. Hukx for u ero ocobennoctu B Python.

. Listcomprehensions: reHepaliys ClIMCKOB.

. ABymMepHBIe MacCUBBI (CITUCKH CIMCKOB). Biio)keHHast reHeparusi.

. Homumopdusm B Python. Ducktyping.

. IMmeHOBaHHbBIE ITApaMETPHI.

. [lonck xopHs QyHKIMH METOOM OHCEKIHH.

. [lonck 3HaUEHUs B yIIOPSIOUEHHOM MacCHBE METOIOM OMCEKIINH.

. CopTupoBka 00€3bsHBI.

. CopTHpOBKa BCTaBKaMHU.

. CopTupoBKa BEIOOPOM.

. CopTHpOBKa METOAOM ITy3bIPbKA.

. CopTHpoBKa nypaka

. CopTupoBKa 1oac4&TOM.

. [Topa3psigHas copTupoBKa.

. [Iparmatuueckas coprupoBka TimSort.

. Pexypcust. [psimoii 1 0OpaTHBIN X0 pEKypCHU.

. [IpoGema anropuTMHUYECKON CIOKHOCTH 3a1a4H.

. XaHOHCKHe OalIHH.

. I'eneparus Bcex mepecTaHOBOK (PEKypCHBHAS)

. OTHOMEpHOE NTMHAMUYECKOE MPOTrPaMMHUPOBAHUE.

. JIByMepHOE AMHaMHUYeCKOe POTrpaMMHUPOBaHNE

. Pexypcust ¢ xemmpoBanueM Ha nipuMepe (akTopuaia.

. Tun set. MHOXecTBa 1 paboTa ¢ HUMHU.

. Tun dict. CnoBapsb (acconaTUBHBII MACCHB) M OTIEPALIUH C HAM.

. Dict comprehensions: renepanys MHOXKECTB U CIIOBapeu.

. HacTOTHBII aHAIIN3 JUIS CTPOK.

BoOoooo~NoGk~wWNE
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50. I'eneparopsl, yield.

Ha sx3amene npeaaraercsi OTBETUTH Ha JIBa-TPH BOIIPOCA 110 TEOPHU U PEIIUTH OJHY KOPOTKYIO
ANITOPUTMHYECKYIO 3a/1auy Ha Oymare 6e3 UCIIOIb30BaHuUs KOMIIBIOTEPA.

[Ipumep 3a1aHusl HA YCTHOM 3a4€Te:

CopTupoBKa 00€3bsSHEI.

Pekypcus. [Ipsamoii u oOpaTHBIN X0 PEKypCHH.

Tum set. MHOKecTBa 1 paboTa C HAMH.

3agaya: peann3oBaTh CIAMSHUE IBYX OTCOPTUPOBAHHBIX CIIHCKOB.

rwdE

4. Kputepuu ouieHUBaHUS

[Tpomexyrounast arrectanus mo aucuuiuimHe «MHpopMaTuka» ocymiecTBiuseTcs B ¢opme
JK3aMEHa.

DK3aMEH NPUHUMAETCSI B YCTHOW (opMe C y4ETOM OICHKH 1O KOHTPOJBHBIM M OLEHKH IO
7a00paTOPHOMY TPAKTHUKyMy. YCTHBIM OTBET MPaKTMYECKHM HCKJIIOYAeT CIHUCHIBAHHE,
MIOKAa3bIBAaCT BIaJieHUE 0a30BOM TEPMHUHOJOTMEN NpeaMeTa, YMEHUE TOBOPUTH Ha SI3bIKE
UHPOPMATUKH, & TAKXKe IO3BOJIIET MIPOBEPUTH 3HAHUE CIIOKHBIX AITOPUTMOB, KOTOPBIE JI0JTO
POTPAMMHUPYIOTCS, HO MOTYT OBITh OTHOCHUTEIIBHO JIETKO YCTHO OOBSICHEHBI.

OmneHka 1Mo JecaTHOAIIBHON IIKaje 3a paboTy Ha J1abopaTOpHOM INPAKTUKYME BBICTABIISAETCS
npenoaaBaTCyIiCM IMMPAKTUKyMa UCXOAAd U3 KOJIMYCCTBA U KAaUYCCTBA BBIIIOJHCHHBIX IMPAKTHUYCCKUX
pabot 3a cemectp. OIeHKa 3a BBINOJHEHHE KOHTECTOB BBICTABIISICTCSI aBTOMAaTHYECKH UCXOJIS U3
CYMMapHOTO pelTHHra oOywaromerocss B cucteme Ejudgen Takke HoOpMmHpyeTcs K
JeCSTUOAITBHOM HIKaJIe.

HToroBas olieHKa HE TOJDKHA OTIMYATHCS OT CPETHETO apU(PMETHIECKOTO OLIEHOK 110 KOHTECTaM
U 110 MPaKTHYECKUM J1JabOpaTOpHBIM paboTaM Oosiee ueM Ha Tpu Oasuia.

5. MeToanyeckne MaTepuaJibl, onpee/isiionme Npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH

Bpems npoBenenus sx3ameHa coctanisieT 30 MUHYT Ha OJTHOTO 00yYarouierocs.

Bo BpemMs mnoAroTOBKM K OTBETYy OOydaroluecs HE MOTYT IOJb30BaThbCs JIMTEPATypoOi,
MNEYaTHBIMHU MaTCpuajlaMH, PYKOIIMCHBIMH 3allMCAMH, a TaKXKE OJBJICKTPOHHBIMU CPEACTBAMU
(coToBBIMU TeNePOHAMMU, IUTAHIIETAMH, YMHBIMH YacaMH U T.I1.).



