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)

N0 THCHUTIJINHE: Nudopmarnka
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: buoduzuka u 6Gnonnpopmarnka

®usrex-ukoaa buonornueckoit 1 Meaunuuckoit ®u3nku
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
4 (Becennwuil) - luddepeHpoBaHHblii 3a4eT

5 (ocennwii) - luddepeHnpoBanHblii 3a4€T

AynutopHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anarus: 120 vac.

Camocrostensnas padora: 180 gac.
Bcero gacos: 360, Bcero 3au. exn.: 8
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[IporpamMmy cocraBunu:

T.®. XupbsHOB, CTapIINK MIPENOAABATETD
M.H. I'epuies, kana. ¢hu3.-MaT. HayK, JOIICHT

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



AHHOTANMA
Kypc siBnsiercst 6a30ii anst AanmbHEWMINETO JIETAIBHOTO W3YyYEHHS SI3bIKOB U CPEACTB IMPOrPaMMHPOBAHUS.
CTyaeHTBl O03HAKOMSTCS C KJIACCHYECKHMH CTPYKTypaMW [aHHBIX: CIHCOK, CTEK, O4Yepelb, OuYepelnb C
MPHOPUTETOM, AacCOIMATHBHBIN MaccuB. [IproOpeTyT mnpakTUKy peanu3anud 0a30BBIX AJITOPUTMOB: Ha
rpadax, mepedop ¢ BO3BpATOM, XaJHbIE ANTOpUTMBL. OOydaromiuecss W3ydaT MOHITHE aJlTOPUTMHYECKOM
cnoXHOCTU. CTyIEHTHl Haydarcs M3MEPSTh MPOU3BOJUTENLHOCTh MPOTPAaMM, YCBOSIT OCHOBHBIE METONBI UX
OINTHUMHU3AIIAH.

1. leau u 3apauun

eap AUCUMNIMHBI

Hayuuts cTynmeHTOB mnporpamMmupoBarh Ha si3pike Python 3 Ha ypoBHe, J0cTaTodHOM JUISI
ucnonb3oBanuss KT B Kypce BBIUMCIUTEIBHOM MareMaTWKW, B HCCIEAOBATEIbCKOM HAyyHOU U B
nocleAyonel mpopecCHOHANBHON JesITeThHOCTH.

3agaun AUCHMIIHHBI
- obecnieunTh 4ETKOE TIOHUMaHHME CTyAeHTamMu ocHOB uMHQopmatnku u WKT, Bkiroyas HekoTOpbie
00JIaCTH MaTeMaTHKH (CUCTEMBI CUHCIICHUS, JIOTUKA, TUCKPETHAs MaTeMaTHKa, TeopHsl rpadoB);

- chopMupoBaTh y OOydaroIIMXCs MpPEACTaBICHHE O apxuTekrype DBM, omepannoHHON cuCTeMe H
NPUKJIATHBIX BBIYUCIUTEIBHBIX IPOLECCaX;
- 00y4YHUTh CTYJIEHTOB OCHOBHBIM QJITOpUTMaM 00pabOTKH YMCIOBON M TEKCTOBOW MHPOPMAITUY;

- chopmupoBaTh y 00y4HalOIIMXCS HABBIK HMCIIOJB30BaHMA 53blka mporpammupoBanus Python 3 mis
peIIeHUs] KOHKPETHBIX MPUKIATHBIX 3a]1a4;

- Hay4WTb CTYIACHTOB IIMCAaTh IPOTrPaMMHBIM KOJ KOJUIEKTUBHO C MCIIOJIb30BAaHMEM IIPOMBIIIIIEHHOTO
CTHJISl TIPOTPAMMHUPOBAHUSI U YTWIHT, HEOOXOOUMBIX IPH COBMECTHOW padoTe HaJ MpOrpaMMHBIM
IIPOAYKTOM.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0iactu (cdepe) npodeccHoHaANBHOM NesITeThHOCTH
npodecCHOHAIBHON IeSTeIBHOCTH, COOITIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIlK-4.4 Bnageer HaBbIKaMU pPabOTHI C KOMIBIOTEPOM H
00paboTKy HayYHO-TEXHUYECKOU | (HJIH) KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPAaHECHHUS U
TEXHOJIOTUYECKOW MH(POPMAIINY TSl pelIeHUsT  |00paboOTKH HaydyHOW (TEXHHYECKOH, TEXHOJIOTHYECKOM)
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349 uHpopMauu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




YMETB:

- OCHOBBI TEOPHH aJTOPUTMOB;
- CBOMCTBa QJTOPUTMOB, TMPOOJIEMBI ANTOPUTMHYECKOW CIIOKHOCTH M aNTOPUTMHUYECKON
HEpa3pelmnMOCTH;

- OCHOBBI IUCKPETHOM MaTeMaTUKU;

- OCHOBBI &JITOPUTMHUYECKOTO sI3bIKa TporpammupoBanus Python;

- U/IC0JIOTHI0 OOBEKTHO-OPHEHTHPOBAHHOTO TIOIX0/1a;

- 00111e MOHATHUS O CTPYKTYPax JAaHHBIX: CTEKH, OUEPEAH, CIIUCKH, AEPEBbs, TAOIHUIIbI;

- OCHOBBI apXUTEKTYPbI 3JI€KTPOHHO-BBIUUCIUTENbHON MauHbl (DBM), npencrasnenue nnpopmanuu
B OBM u apxurekTypHbIC IPUHLIHUIIBI MOBBIIICHUS! UX TPOU3BOAUTEIBHOCTH;

- OCHOBHBIE IPUHIIMIIBI YCTPOUCTBA U pabOTHI ONEPAIIMOHHON CHCTEMBI;

- IpUEMBI pa3pabOTKU MPOTrpamm;

- IIPUHIMIIBI IPOTPAMMHUPOBAHUs CTPYKTYP JaHHBIX JUIsl COBPEMEHHBIX IIPOTpaMM, TUIIOBbIE PELIEHNUS,
MPUMEHSEMBIE JUISI CO3JJaHUs POTpamMM;

- OCHOBHbIE IPUHIIUIIBI TIOCTPOCHUS U MCIIOIb30BaHU 0a3 JaHHbIX;

- OCHOBBI paboTHI C MaKETaMH MPHUKIIAAHBIX TPOTpaMM B 00JIaCTH MaTeMaTHKHU U (PU3HKH.

- BBIOMpaTh ONTUMAJIbHBIC AJITOPUTMBI IS COBPEMEHHBIX IPOrPaMM;

- pa3pabarblBaTh IOJIHBIE 3aKOHYEHHBIE IPOTpaMMbl Ha OJHOM M3 S3BIKOB BBICOKOTO YPOBHS;
[IpOrpaMMbl Ha OJHOM HJIM HECKOJBKUX S3bIKAaX IPOrpaMMHPOBAHUS, KaK MHIUBUAYAJIbHO, TaK U B
KOMaH/Ie, C UCIOJIb30BAaHUEM COBPEMEHHBIX CPEJCTB HATUCAHUA U OTIAAKH IIPOrpamMMm;

- IPUMEHATh 0OBEKTHO-OPUEHTUPOBAHHBIN MOIXOA U1l HAIMCAHUS IIPOTPaMM;

- HCIONB30BaTh  3HaHUS 1o  uHGOpMATUKE  JI1  NPUIOKEHWH B WHHOBALMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTMYECKON M MTPOU3BOACTBEHHO-TEXHOIOTHUYECKOH cepax AesTeTbHOCTH;

- paboraTh Kak Ha YpOBHE S3bIKa KOMAaHIHOTO WHTEPIPETATopa, TaK M C HCIOJIb30BaHHEM
rpau4ecKoro Mojb30BaTEILCKOTO HHTEpdeiica;

- MCIIONIB30BATh CUTHAJIBI U OKOHHBIE COOOLICHMS I B3aMMOJIEHCTBHS MPOLIECCOB MEXAY COOON U C
OIEPALIMOHHON CHCTEMOW;

- co3faBaTh Oe€30MacHbIE NPOTPAMMBI, HCIOJIb30BaTh COBPEMEHHBIC CPEACTBAa Ui HANUCAHWUA U
OTIIAJIKU IPOTPaMM;

- paboTarh ¢ MakeTamMH NPHUKIATHBIX MPOTPaMM, BKIOYAs MCIOJNB30BAHHE PA3BUTHIX I'paUuecKux
BO3MOKHOCTEHN 3THX IIAKETOB.

BJIAJIETh:

- s3bIKOM TIporpamMMmupoBaHusi Python w Meromamu co3maHusi mporpaMM C  HCIOJIb30BaHUEM
CTaHAAPTHBIX OMOIHNOTEK;

- CpelICTBaMHU OTIIAJIKHU mporpamm Ha Python;

- HaBBIKAMH TIPOTPaMMHUPOBAHUS C UCIIOIH30BAHUEM CPEJICTB ONEPANMOHHOW CHCTEMBI IS PEIICHUS
HCCIIENOBATENLCKUX 3a1a4;

- OCHOBaMH pabOTHI C MPUKIAAHBIMU NakeTaMu Python w mpuHIMITAME HaUCaHUS JOMOIHUTETHHBIX
MOZYJIEH;

- HaBBIKAMH OCBOCHUS COBPEMEHHBIX apXUTEKTyp DBM.

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

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

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcnoBsl apxutektypsbl [1IK 2 4 3
2 [lepemennsie B Python 2 4 3
3 OnHONPOXOIHBIE AJITOPUTMBI 2 4 3
4 YCII0BHBIN ONEpaTop U OCHOBBI JIOTHKH 2 4 3
5 Crpoxku B Python 2 4 3
6 CIucKu ¥ aNropuTMbl Ha CIIHCKax 2 4 3




7 Hukn for u reHepaTopbl CIUCKOB 2 4 3
8 Oynkiuu B s3bike Python 2 4 3
9 bucexus u coprupoBka crmcka 2 4 5
10  |HepexypcuBHbIE COPTUPOBKHU 2 4 5
11 Pexypcus 2 4 5
12 |[AuHamuueckoe MporpaMMHUpPOBaHUE 2 4 5
13 |PexypcuBHBIE COPTHPOBKH 2 4 5
14 |MuoxectBa u cnoBapu B Python 2 4 5
15 |OG6o0uieHue MpolIeHHOTO MaTepraa 2 4 36
16  |Knacce! u uckimouenus B Python 2 4 3
17  |Crek, nek u ouepenn 2 4 3
18 Xew-Ta0iuubl 2 4 3
19  |BBenenue B Teopuro rpadoB 2 4 3
20  |ITouck B mmyOuHy 2 4 3
21 [Touck B mmpuny 2 4 3
22 |'aMunbpTOHOB M DNIEpPOB LUK 2 4 3
23 |3amaya 0 KOMMUBOSKEpE 2 4 3
24 |Oprpadst 2 4 5
25  |/[IBonuHBIE IepeBhS OUCKA 2 4 5
26  |CpaBHEHHE CTPOK 2 4 5
27  |Ilouck mMoOACTPOKH B CTPOKE 2 4 5
28  |Ocobennoctu unTepnperaropa Python 2 4 5
29  |OcHoBhI s13bIKa C++ 2 4 5
30 |O6o6uieHue Kypca 2 4 36
Nroro gacos 60 120 180
[loaroroska k sK3aMeHy 0 uac.

OO01mas TpynoEMKOCTh

360 ygac., 8 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOZYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemecrtp: 4 (Becennuit)

1. OcHoBsl apxutextypsl 11K

OCHOBBI apXUTEKTYpbI KomIibtoTepa. [Ipuntumne: pon Helimana.

OnepanyonHas cuctemMa. MecTo MpUKIIaIHbIX IPOIPaMM.

Pasznenel s;xecTrkoro gucka. DainoBas cucTeMa.

BupryansHbie MaliHblL.
Kommusnsnys n uHTEpIIpeTarius.

OTnnyune UHTEPIPETUPYEMBIX U KOMIMIIUPYEMBIX S3bIKOB.

CBobonHoe mporpaMmmHoOe obecrieuenue. 4 cBo6obl cBobomHoro T10.
Ceobonnsie munienzuu: GPL, MIT, BSD, Apache. [Touemy GPLv3 nyurie

2. [lepemennsie B Python

[Ipenmyiectsa u HenocTaTKH si3b1ka Python 3

H3zen Python. Antigravity
Python2 u Python3

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

Konnenmust mpricBanBanus B Python

[Iepemennble, 3HaueHus U UX TUIbL. [IOHATHE O IUHAMHUYECKOW TUITH3ALUU.

OOMeH ABYX NMEepPEeMEHHBIX 3HAUCHHUSIMHU.




Koprexu u ux ucrnonbp3oBaHue.

Koptexu nepemenHbIx. OOMEH 3HAUCHUIA.

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

3. OgHOIIPOXOIHBIE AITOPUTMBI

Hukn while. UHCTpyKIMK yrpaBIeHUS [IUKIIOM.

[To3uIMOHHBIE CHCTEMBI CUUCIICHUS

Jlurepaist yrcen B Python

Pasnoxenne uncna Ha mudpoL.

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

CpenHekBaipaTHYeCKOe OTKJIOHEHHE: OTHOIPOXOIHBIH aJITOPUTM.

4. YcnoBHBI orepaTtop U OCHOBHI JIOTUKH

Oneparop if. Kackagnas ycnoBHast koHcTpyKiust elif.
Jlornueckue oneparuu B Python.

OcCHOBBI anreOphI JTOTHKH

OnHONPOXOJHbIE ANTOPUTMBI: TOUCK YUCIIA B TOTOKE, MAKCHUMYM.
TecTt mpocTOTHI YKCA.

PaznojkeHne yncia Ha MHOXHTEIH.

5. Ctpoxku B Python

ASCII u Unicode.

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

Cpe3bl CTPOK.

Mertons cTpok find, count, replace, startswith, endswith.
HauBHBII1 IOUCK ITOACTPOKH B CTPOKE.

ITpuBeneHne CTPOKHU K YUCITY C YKa3aHUEM CHUCTEMbI CUMCIICHUS.

6. CicKy ¥ alNTOpUTMBI Ha CIIHCKAX

Tumn list. I3MeHseMocTh crucKa.

Cchutounast Mojielnb JaHHbIX B Python. Oneparopsl == u is. KonupoBanue 00bEKTOB.
Anroput™ oOpalieHus MacCHBa.

ANTOPUTM IUKJINYECKOTO CABHUIa B MACCHUBE.

Cpessl ciuckoB. [IpucBanBanue B cpe3. MeTonpl crimcka.

CranpaptHeie GyHKIUMU len, max, min, sum.

Crncok ctpok. Metozpl split v join 17151 CTPOKH.

Tum tuple xak 3aMOpOKeHHBIN list.

7. Hukn for u reHepaTopsl CIIMCKOB

Oynkius range()

Hukn for u ero ocobennoctu B Python.

List comprehensions: reHepanus CrMcKoB.

JIByMepHBIe MacCHBBI (CIIMCKHU CITUCKOB). BiioxkeHHast reHeparus.
Hcnonb3oBanue criucka kak creka. Meron pop()

8. dynkuy B si3b1ke Python

[MonkroueHre Mojylielt HHCTPYKIMEH import



Monynbs math

Monyns random

3anucek apupMETHUECKUX BBRIPaXCHUH B BRIpaKeHHs Ha Python.
Cosnanune Qynkun B Python.

[Momamopdusm B Python. Duck typing.

3HaueHMs apaMeTPOB 110 YMOIYAHHIO.

HNMmeHoBaHHBIE TAPAMETPBL.

9. bucekuus U COPTUPOBKA CIHCKA

[ouck KOpHST PYHKITUM METOAOM OUCEKITHH.

ITouck 3Ha4eHUs B yIIOPSI0YCHHOM MAaCCHBE METOOM OMCEKIIUH.
CnyyaifHoe mepeMenBanre Maccusa B Python.

CopTHupoBKa 00e3bsHBI.

CopTupoBKa BCTaBKaMH.

10. HepexypcuBHBIE COPTUPOBKH

CopTHupoBKa BEIOOPOM.

CopTupoBKa METOJIOM ITy3bIPbKa.
CopTtupoBka aypaka

CopTtupoBKa NOACYETOM.

ITopa3psiaHas copTUpOBKA.
[Iparmarudeckas coprupoBka TimSort.
®opmel BbI30Ba A.sort() u sorted(A).

11. Pexypcus

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

Brruncnenne uncen @ubonayun.

[Mpobnema anropuTMHUIECKOM CIOKHOCTH 3aJ1auH.
XaHoiickue OamHu.

I'eneparnus Bcex nepecTaHOBOK (peKypCHUBHasT)
MakcumanbHast IyonHa pekypcuu B Python

12. JlunaMu4yeckoe mporpaMMHpOBaHUE

OnHOMEpHOE TMHAMUYECKOE POrPaMMHUPOBAHHE.
JIByMepHOE AMHAMHUYECKOE POrpaMMHUPOBAHUE
Hawnbombimas o01ias moamocie0BaTeIbHOCTb.
HawuGosnbiiast Bo3pacraroiiias monocie0BarelibHOCTh
Pexypcus ¢ kemupoBaHueM Ha npumepe (akropuana.

13. PexypcuBHBIE COPTUPOBKHU

PexypcusHble coptupoBku. beictpast coprrpoBka. COpTUPOBKA CIUSHUEM.
Monyns heapq

[Mupamunaa (kyua). [TupamuganbHast COPTHPOBKA.

YCTOMYHUBOCTH COPTUPOBOK.

14. Muoxecta u cioBapu B Python

Tum set. MHOKeCTBa U paboTa ¢ HUMH.
Tum dict. CroBapb (acCOMATUBHBIA MacCHB) M OTIEPAIMH C HAM.



Dict comprehensions: reHepariyisi MHOXXECTB H CIIOBapeH.
YacTOTHBIN aHaIU3 ISl CTPOK.
I'eneparopsr, yield.

15. O6o01IeHne PO HHOTO MaTepHraa

CkpunTbl KOMaHHOH cTpokH Ha Python.
AHanu3 apryMeHTOB KOMaH/IHOW cTpoku B Python
Oneparyu ¢ daitnamu u gupexTopusmMu B Python

Cemectp: 5 (Ocennuii)
16. Knaccwl u uckimouenus B Python

Knaccer B Python. [eperpyska onepatopos.
Uckmrouenust B Python. ['enepupoBaHue 1 nepexBar HCKIFOUCHHH.
Crucku: OAHOCBSI3HBIN, ABYCBA3HBIN, KOIBIIO.

17. Crek, Aex u oduepenb

Crek. [exk.

Ouepens.

Ouepens ¢ npuopureramu. [Tupamuna (kyya).
Ouepenb COOBITHIA TPpadUIeCcKOro MPUI0KEHUSI.

18. Xem-Tadnuuml

Xenr-¢pyHknus. XemupoBaHue.

OTKpbITast Xeu-TabauIia.

3akpeITast Xen-TabnuIa.

[Mpobnema ynanenus U3 3akpbiToi Xen-radnuibl. [lepexemmpopanue.

19. Brenenue B Teopuio rpados

Beenenue B Teopuro rpados.

B3aBemennslii rpad.

[Tytu B rpadax.

Paccrostnue Mexy AByMst BEpIIMHAMH.

I'padbt 1 ciocoObI UX MpeICTaBICHUS: CIIMCOK pEOEp, MaTpHIla CMEXKHOCTH, CITUCKH CMEXKHOCTH

20. TTouck B TiryOuHY

Omnpenenenue aepesa.

OctoBHoOe AepeBo rpada.

[Nowuck B m1yOHHY.

CBs3HOCTH HEOPHEHTHPOBAHHBIX IPa()OB: BHIJICIICHHE KOMIIOHEHT CBSI3HOCTH.

21. Ilouck B mUpUHY

[Touck B mupuRy.

Anroput™m JlefKCTpEI.
BoccraHoBieHue KkpaTyaiero myTH.
Anroputm @noiina- Yopmenia *
Anroputm bennmana-®opna *



22. 'aMUJIBTOHOB U DHUIEPOB LUK

[locToenue raMuiIbTOHOBA LIUKJIA.
DnepoB HUKI. DWUIEPOB MyTh.
MunumaiabHOE 0CTOBHOE AepeBo. Anroputm [Ipuma.

23. 3aaua 0 KOMMHUBOSIKEPE

3amaya 0 KOMMUBOSIKEPE
NP-nonHbIe 3a1a4u: pelIeHre Cpein SKCIOHEHIINATIFHOIO MHO)KECTBA KaHIU/1aTOB.

CrokHbBIE M TPOCTHIE 3a/1a4K: CPABHEHHE HECKOJIBKUX Map 3a/1ad, KOTOpble (OPMYITHPYIOTCS MTOXOXKE,
HO UMEIOT Pa3Hylo CIOKHOCTh

[Ipubnuxennsie anroputmsel 111 NP-1monHbIx 3aaa4.
24. Oprpadst

Oprpadsr.

CHJIBHO CBSI3HBIE KOMIIOHEHTHI.

[Touck B m1yOMHY B OpUEHTHPOBAaHHBIX rpadax.
OpureHTHPOBaHHBIE ALUKINYECKUE rpadol.
Tomonornueckasi COpPTUPOBKA.

25. JIBONYHBIE AEPEBBS TOUCKA

JIBoM4YHOE IepeBO MOMUCKA.
JlexapToBO AepeBo («Iyday).
bamancupoBka nepesseB. ABJI-nepeso. KpacHo-uépHoe nepeso.

26. CpaBHEHHE CTPOK

IIpoBepka paBeHCTBa CTPOK. IIpocTON M BEpOATHOCTHBIN aNTOPUTMBL.
Brruncnienne paccrosaus JleBenmrelisa.
ITouck moaCTPOKH B CTPOKE.

27. Ilouck mOACTPOKHU B CTPOKE

Anroputm Pabuna-Kapma

Koneunsrii aBTOMaT 117151 IOMCKA MOJICTPOKH «abedy, «ababey.
Anroputm Knyra-Moppuca-IIparra *

Anroputm Axo-Kopacuxka *

28. Ocobennoctu uHTEpnperaropa Python

[orpysxenue B Python

lambda

JEKOPaTOPbI

[lepenava pynkumun kak 00beKTa

Bupryansnas mammuna Python

[lorpebnenune mamsaru B Python

[Ipobnembl ccbUIOUHON MOAETH U TITyOOKOTO KOMMMPOBAaHUSI OOBEKTOB

29. OcHoBHI a3b1ka C++

Beenenue B 51361k C++
[1:1r0CBl 1 MUHYCBI HHTPETIPETUPYEMBIX SI3BIKOB



Tuns! nensix yucen si3pika C++
Oneparop nukna for 8 C++
Oneparop BetBieHus if B C++
Oyuxiun B C++
Ucnonb3oBanue cpython

30. O6o6mIeHue Kypca

[MponyxruBHOCTH C++ mipoTHB Python
ITpou3BOAUTENBHOCTH PAOOTHI IPOTPAMM
PaznokeHne yncia Ha MHOXHUTEIN

OrneHka MPOU3BOIUTEILHOCTh MOAYJIEM statistics
numpy Hanucad Ha Cu

ToToBas peanuzanus pyHKIMU Ha cpython

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

BbonbIas neKIMoHHAs ayIUTOPHs, OAXOIIAst U1 y4eOHOro oToKa ((aKyabTeT, OCHAIIEHHAS
MyJIBTUMEIUA IPOCKTOPOM U SKPAHOM ISl YTCHHUS JICKIIHH.

VYueOHbIe ayTUTOPUH, YUEOHBIH CETEBON KOMIBIOTEPHBIH KJIACC C YCTAHOBICHHBIM HEOOXOUMBIM
MIPOrpaMMHBIM 00€CIICUeHUEM:

Hurepnperarop Python 3, Onna u3 cpen paspaborku: IDLE, PyCharm Community Edition, IDE
Spyder, Microsoft Visual Studio Code.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Python Ha npakTuke [TekcT], co3naHue Ka4eCTBEHHBIX MPOrPaMM C UCTIOJIb30BAHUEM TapalIeIn3Ma,
oubnmorek u marrepHo/M. Cammepdunn, -M, JIMK Tlpecc, 2014

JomnonHurensHas aureparypa

1. Anroputmsl u iporpammsl Ha si3bikax C 1 PYTHON. Copruposka. [louck. Ctpoku, DnekTpoHHas
Bepcus nevatHoil myonukanuu / B. B. Ilpyt. — Mocksa, MOTH, 2020

2. IIporpammuposanue Ha Python 3, nogpo6Hoe pyxoBoactBo/M. Cammepduna,-CI16, Cumson-ILroc,
2020

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

1. http://python.org

2. http://github.com
3. http://judge.mipt.ru
4. http://acm.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha T1K B KOMITBIOTEPHBIX KJaccax JOJDKHO OBITh YCTaHOBJIEHO clenytotiee [10:
Oneparnonnas cuctema GNU/Linux;

Wnrepnperarop Python Bepcuu ve Hmxke 3.7,

Komananeiii natepnperarop Ipython ¢ otnagunkom;

Cpena pazpabotku JetBrains Python Charm community edition;

Cpena pazpabdorku IDLE;

bubmuorexu ScyPy mist Python 3;

AN I



7. bubnuoreku PyGame;

8. bubmnoreku WxPython u PyQt;

9. Kommuisitop g++ U3 KOJIEKIUU gee ¢ MoAAexKKoi crannapra C++11;

10. Cpena pazpadotku JetBrains Clion ¢ yueOHo nHIieH3MEH;

11. CYBJ SQLite u MySQL.

Ha nexuusx ucronb3yroTcsi MyIbTHMEINIHbIE TEXHOIOTHH, BKIIIOYAs IEMOHCTPALNIO TPE3EHTAIIH.
JU1st KOHTPOJIS M KOPPEKIMY 3HaHUI, 00ydaroImuecs: MOTYT HCIIOIb30BaTh KOMIIBIOTEPHOE
TeCTHPOBAHKE, B TOM YHCIIC Ha caiite judge.mipt.ru.

B nporiecce caMocTOsSTENbHOM PabOTHl 00YYarOUIHXCsl BO3MOXKHO UCIIOJIb30BAHUE JTFOOBIE CPEIIbI
POrPaMMHUPOBAHHUS.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_IyJ'lﬂ)

W3noxxkenne  mMarepuaia  IPOUCXOAWUT  MPEUMYIIECTBEHHO HAa  JIGKIHAX, CONPOBOMKIACTCS
MyJIBTHMEIUA-TIPE3CHTalMeld ¢ MpUMepaMH Koia M OJOK-cxeMamu anroputMoB. Ha maboparopHbix
3aHATHAX TAKXKe MPOUCXOAUT M3JI0KEHHE HOBOTO MaTepualia: B Hayalle Kakaoi 1abopaTtopHOi paboThl,
o Mepe HeoOXOAMMOCTH, a TaKKe B JIMYHBIX Oecefax ThioTopa ¢ pabourmu rpynmnamu. Ha koHTecTax
M3JIOKCHHE HOBOTO MaTepHaja MCKIFOYECHO, MpEeNoiaBarelib OKa3bIBAECT TOJIBKO KOHCYJIBTAaTUBHOE
COIEHCTBHE VISl YCIICITHOTO PEIICHUS 3a/1au.

VYu4érT, KOHTPOJIb U OLICHKA 3HAHUH CTYIECHTOB.

B Teyenne maboparopHoil pabOTHl yCIIeBaEMOCTh OTCIICKUBACTCS aBTOMATHYECKH — MO Pe3yJIbTaramM
KOHTECTOB, a TakXe THIOTOPOM II0 CBOEBPEMEHHOCTH cad JaboparopHbix paboT. Takum oGpazom
JOCTHTAeTCsl pAaHHEE BBISIBICHHUE OTCTAIOIINX CTYACHTOB C Nepenadeii JOKIaIHbIX B JCKaHAT.
[TocemaeMoCTh JISKIMIA HE OTMEYAETCs, HO KaXKIbId KOHTECT 3aBsi3aH HA MaTepHall IPOLICIIICH
JIEKIIMH, YTO JeNIaeT MOCEIIEeHHE JICKIINH HacylITHOI He0OXOJUMOCTbIO B TEUEHHE CEMECTpA.
JuddepeHnmpoBanHbIil 3a4€T MPUHUMAET JIEKTOP B YCTHOH (hopMme ¢ y4ETOM OIEHKH MO KOHTECTaM M
OLICHKH IO MPAKTHKE. YCTHBIA OTBET NPAKTHYECKH HCKIIIOYACT CIHMCHIBAHUE, MOKA3bIBACT BIIAJICHUE
0a30BOIl TEpMHMHOJIOTHEH HpeaMeTa, YyMEHHE TOBOPUTH Ha SI3bIKC MH(OPMATHKH, a TAKKEe MO3BOJSAET
NPOBEPUTh 3HAHHE CIIOKHBIX AJITOPUTMOB, KOTOPBIE JIOJTO MPOTPaMMHPYIOTCS, HO MOTYT OBITh
OTHOCHTEJBHO JIETKO YCTHO OOBSCHEHBI.

CamocrosiTesbHas JOMAIIHSS padoTa MpenoaracTcst Mociie Kax0i 1adoparopHol paboTHI.

JlononHutenbHas IUTEpaTypa:

1. Iporpammupyem Ha Python. Maiikn [loycon. UznarennctBo: Ilurep ISBN 978-5-459-00314-7,
978-1435455009; 2012 .

2. BpluucnurenbHas MaTeMaTHKa Ha cMapT(OHAX, KOMMYHHKATOPaX U HOYTOyKax ¢ MCIOJIb30BAHUEM
nporpammubix cpe; Python. Urops ConoBbeB, Anekcanap Yepsskos, Anapeit Penun. Usnarenscto:
Jlans. ISBN 978-5-8114-1120-7; 2011 r.

3. Python. Co3nanne mnpuioXeHUH. Vacmu Jx. Yan. WzparensctBo: Bumbsmc. ISBN
978-5-8459-1793-5 , 978-0-13-267820-9; 2015 .

4. Python. Kapmansslii cnpaBounuk. Mapk Jlytn. U3narensctBo: Buibsamce ISBN 978-5-8459-1965-6;
2014 r.



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: 2
KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

5 (ocennwuii) - luddepeHpoBaHHbI 3a4eT
PaspaGorunkm:

T.®. XupbsiHOB, CTapLIN PENIOAABATEIb
M.H. I'epuies, kaua. ¢pu3.-Mart. HayK, JOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

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

OIIK-4 CriocobeH ocymiecTBiIsITh COOp U
00pabOoTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinabl «MHbopMaTrnkay 00yyaromuics T0MKeH:

3HAThb:
- OCHOBBI TCOPUU AJITOPUTMOB;

- CBOMCTBa QJITOPUTMOB, MPOOIEMBI

Hepa3pelrMoCTy;
- OCHOBBI TUCKPETHON MaTeMaTHKH;

AJIropuTMH4C CKOM CJIOXHOCTH H AJIropuTMHU4C CKOi1

- OCHOBBI AJITOPUTMHUUYECKOTO 53bIKa porpamMmmupoBanus Python;

- UJCOJIOTHI0 00BEKTHO-OPUEHTHPOBAHHOTO TIOAXO0/A;

- o0ImMe MOHATHS O CTPYKTYpax JaHHBIX: CTEKH, O4€PE/IH, CIIUCKH, ePEBbs, TAOIMIIbI;

- OCHOBBI apXUTEKTYPbI JIEKTPOHHO-BBIYMCIUTEILHON MamnHbl (OBM), npeacrasnenne napopmannu
B OBM 1 apxurexTypHbI€ IPUHLUIIBI OBBIIEHUS UX IPOU3BOAUTEIBHOCTH;

- OCHOBHBIE ITPUHLMIIBI YCTPOHUCTBA U paOOTHI ONIEPALIMOHHON CUCTEMBI;

- mpuéMbl pa3paboTKU IpOrpamm;

- [IPUHIUIIBI IPOTPAMMUPOBAHUA CTPYKTYP AAHHBIX IS COBPECMCHHBIX IIPOTpaMM, TUIIOBBIC PCHICHUS,

MPUMCHACMBIC U1 CO3AaHHA IIPOrpaMm;

- OCHOBHBIC IPUHIIMIIBI TIOCTPOCHUS U MCIIOIb30BaHMsI 0a3 JaHHbIX;
- OCHOBBI paboTHI C MAKETAMH MPHUKIIAAHBIX IPOTPaMM B 00JIACTH MaTEeMAaTHKH U (DU3HKH.

yMeThb:

- BBIOMpATh ONTUMAaJIbHBIC AJITOPUTMBI JJIS COBPEMEHHBIX IIPOTPAMM;

- paspa0arblBaTh IIOJIHBIE 3aKOHYEHHBIE IPOrpaMMbl Ha OIHOM M3 S3BIKOB BBICOKOTO YPOBHS;
MporpaMmbl Ha OJHOM HJIM HECKOJBKHX SA3BIKAX MPOrpaMMHUPOBAHUS, KaK MHIUBUAYAJIbHO, TaK U B
KOMAaH/I€, C UCI0JIb30BAHUEM COBPEMEHHBIX CPEJCTB HAIIMCAHUA U OTJIAJIKH [IpOrpamm;

- IPUMEHATh O0BEKTHO-OPUEHTUPOBAHHBIHN MOIXO/ 115l HAMCAHUS IPOTPaMM;

- HUCTONB30BaTh  3HaHMA 1O  HWHPOpMATHKE Ui  TNPWIOKEHHH B MHHOBALMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON U MPOU3BOACTBEHHO-TEXHOIOTUYECKOH cepax AesTeIbHOCTH;

- paborath Kak Ha YypOBHE f3bIKa KOMAHIHOTO MHTEPIPETaTopa, TaK U C HCIHOIb30BAHUEM
rpapu4IecKoro Mojab30BaTEILCKOr0 HHTEpdeiica;

- HCTIOJIb30BaTh CUTHAJIBI U OKOHHBIC COOOLICHUS /sl B3aMMOAEHCTBHS IPOLIECCOB MEXKAY COO0M U ¢

ONEPALIMOHHON CUCTEMOM;

- CO03J1aBaTb Oe30macHbIC IIporpaMMbl, HUCIOJIB30BAaTb COBPEMCHHBIC CPEACTBA [AJid HAIMCAaHUA U

OTIIaIKU IIPOrpaMM;

- pa0oraTh ¢ makeTaMM MPUKIATHBIX MPOTPaMM, BKIIIOYAs HMCIIOIb30BAaHHME PA3BUTHIX I'paUuecKuX

BO3MOKHOCTEH THX ITAKETOB.
BJIaJeTh:

- S3BIKOM HPOrpaMMHPOBAHUSA PythOl’l u MCTOAAMH CO3daHUA IporpamMm C HUCIOJIb30BAHUCM

CTaHJIAPTHBIX OUOIHOTEK;

- CpeICTBaMHU OTIIAAKH nporpamm Ha Python;
- HaBBIKAMM IPOrPaMMHUPOBAHUs C UCIIOJIB30BAaHUEM CPEICTB ONEPALMOHHON CHCTEMBI Ul PEILECHUs

HCCIICAOBATCIbCKHX 3aaa4,

- OCHOBaMH paloThI C MPUKIAIHBIMU NakeTamu Python m mpuHIMIaMyu HanmMCcCaHWS AOTOJHUTEIBHBIX

MOZyJei;

- HaBBIKAMH OCBOEHUS COBPEMEHHBIX apXUTekTyp OBM.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

KouTpons ocBoeHMs OOydaromuMucs Y4eOHOTro MaTepHaja OCYIIECTBISIETBCS 10  CPEICTBAM
MpOBeACHUS Y4eOHBIX KOHTECTOB U YCTHBIN OIPOC B Havasle 3aHATHA MO TEME MIPOILIOTO 3aHATHS.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[TprMepHBIii TepeueHb KOHTPOJIBHBIX BOIIPOCOB 110 TEOPUH 3a 4-i1 ceMecTp:

1. OcHoBbI apxXUTEKTYpbl KOMIIBIOTEPa. [IpuHImbl hoH Helimana.
2. OTrinume HHTEPIPETHPYEMbIX U KOMITHIHPYEMBIX SI3BIKOB.

3. Konuenuus npucsausanus B Python

4, OG6MeH IBYX MEPEMEHHBIX 3HAUECHHUSIMH.

5. Koprexu 1 uX UCMIONB30BaHUE.

6. Iukn while. IHCTpyKIUH YIIPABICHUS [IAKIOM.

7. TIO3MIMOHHBIC CHCTEMBI CUMCIICHUSI

8. OmHOMPOXOHBIE ATOPUTMBI: MOJCYET, CyMMa, IPOU3BEICHHE.
9. Onmeparop if. Kackannas ycinoBHas KOHCTpyKIus elif.

10. Jloruueckue omeparuu B Python.

11. OcHoBBI anreOps JOrUKU

12. OnHONPOXO/IHBIE ANTOPHTMBI: MTOMCK YHCIA B TIOTOKE, MAKCHMYM.
13. Tect mpocTOTHI YKCIIA.

14. PaznosxeHue 9ncia Ha MHOXKHTEIIH.

15. Tun str. [{nuHa ctpoku len(s). HenameHsieMOCTh CTPOKH.

16. Cpe3bi cTpOK.

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

18. HauBHblIii IOUCK TIOJICTPOKU B CTPOKE.

19. Ccputounas mozens qanubix B Python. Oneparopsl == u is. KonupoBaHue 00beKTOB.
20. Anroput™ 00pallieHHs MACCHBA.

21. ANropuT™ IUKIMYECKOTO CBHIA B MACCHBE.

22. Cpessl ciiuckoB. [IpucBanBanue B cpes. MeTOIbI CIIUCKA.

23. Criucok cTpok. MeTopl split ¥ join 1 CTPOKH.

24. uxn for u ero ocodennoctr B Python.

25. Listcomprehensions: reneparius CliMcKoB.

26. JIByMepHbIe MACCHBBI (CITHCKH CIIMCKOB). BIio)xeHHAs reHeparius.
27. TTomamopdusm B Python. Ducktyping.

28. VIMeHOBaHHBIE TAPAMETPBI.

29. Touck KOpHS QYHKIMH METOIOM OHUCEKIIUH.

30. TTouck 3HaUeHHs B YIIOPSIOYEHHOM MaCCUBE METOIOM OHCEKIIHH.
31. CoprupoBka 06e3bsIHBI.

32. CopTupoBKa BCTaBKaMH.

33. CopTupoBKa BEIGOPOM.

34. CopTHpOBKa METOIOM ITY3BIPBKA.

35. CoprupoBka aypaka

36. CopTupoBKa moacuEToM.

37. TlopaspsaHas COPTUPOBKA.

38. Iparmatuueckas copruposka TimSort.

39. Pekypcus. [IpsiMoii 1 0OpaTHBIN X0/ PEKYPCHH.

40. TTpoGiemMa anropUTMUYECKOMN CIOKHOCTH 3aa4H.

41. Xanoiickue OarHu.

42. T'enepanus BCeX NEPECTAHOBOK (PEKypCHUBHAs)

43. OpHOMEpHOE MHAMHUYECKOE IPOrPaMMHUPOBAHHUE.

44. JIByMepHOE IHHAMUYECKOE POTPAMMHUPOBAHUE

45. Pexypcust ¢ KEIMPOBAHUEM Ha IpUMeEpPe (aKTopHaa.

46. PexypcuBHbie cCOpTUPOBKH. bricTpast coprupoBka. COPTUPOBKA CIUSHUEM.
47. Tupamuna (ky4ua). [TupamMuganbHas COPTHPOBKA.

48. Y CcTOYMBOCTE COPTUPOBOK.

49. TIpoBepka paBeHCTBA CTPOK. [IpOCTON 1 BEPOATHOCTHBIHN aJITOPHUTMEI.



50. Berancnenue paccrostHus JIeBeHTeHA.
51. ITouck MOACTPOKHU B CTPOKE.

[TpumMepHBIii TepeueHb KOHTPOJIBHBIX BOIIPOCOB 110 TEOPHUH 3a S5-I ceMecTp:

1. Twun set. MuokecTBa 1 paboTa ¢ HUMH.

2. Tun dict. CioBapb (acCOLMATUBHEIM MaCCHB) M ONIEPALIUK C HUM.

3. Dictcomprehensions: reHepanus MHOKECTB U CIIOBApEH.

4. YacTOTHBIN aHAIM3 IS CTPOK.

5. MHckmrouenns B Python. ['enepupoBanue u nepexBaT UCKIIOUYCHHM.

6. Cnucku: 0OJHOCBS3HBIH, ABYCBS3HBIH, KOJIBIIO.

7. Crek. Jlek.

8. Ouepens.

9. Ouepens ¢ npuoputeramu. [Tupamuaa (kyda).

10. Ouepens coObITHIA TPAPUUECKOTO MPHITOKCHHS.

11. Xemr-pynkimus. XemupoBaHue.

12. OTkpeITas xeu-radbauma.

13. 3akpeiTas xemnr-radauia.

14. [Ipobnema ynaneHus u3 3akpbIToi Xenl-radnuusl. [lepexemmpoBanue.
15. B3BemenHslii rpad.

16. PaccrostHrie MEXIy ABYMsI BEPIITHAMH.

17. T'padbl 1 cnocoObl UX TMPEACTABICHUS: CIUCOK pEOEp, MaTpuila CMEKHOCTH, CIUCKH

CMEXHOCTHU
18. Onpenenenue nepesa.

19. [Touck B rmyOuny.

20. CBsI3HOCTh HEOPUEHTUPOBAHHBIX I'Pa()OB: BBIACICHHE KOMIIOHEHT CBSI3HOCTH.
21. Tlouck B IMPUHY.

22. Anroputm JleWKCTpBHI.

23. Anroputm ®opaa—bennmana

24. Anroputm @rnoiina—Y opriena.

25. BoccraHoBneHue KpaTyaiiero nyTu.

26. [TocToeHne raMIIIBTOHOBA LTUKJIA.

27. DiinepoB LUKI. DUIEPOB MyTh.

28. MuHNMaIBHOE OCTOBHOE JiepeBo. AnropuTm [Ipuma.

29. Anroputm Kpackana.

30. 3agaga 0 KOMMHUBOSIKEPE

31. Oprpadsr.

32. Tomonornyeckasi COpTHPOBKA.

33. JIBon4HOE IepeBO MOMCKA.

34. JlekapToBO AepeBO («Iyday).

35. banancupoBka nepeBseB. ABJI-nepeBo. KpacHo-u€pHoe nepeBo.
36. Anroputm Pabuna-Kapma

37. KoHeuHslif aBTOMAT JUIsI [TOMCKA MOJICTPOKH «abcd», «ababcey.

Ha muddepenuupoBanHoM 3auére mpeiaraeTcsi OTBETUTh Ha J[Ba-TPHU BOIpPOCA MO TEOPUH U
pPEIINTh OJIHY KOPOTKYIO alTOPUTMUYECKYIO 3a7ady Ha Oymare O€3 HCIOJIb30BaHUS
KOMITbIOTEPA.

IIpumep 3a1aHus HA YCTHOM 3a4€Te:

CoptupoBKa 00€3bsHBI.

Pexypcust. IIpsimoit u 06paTHBII X0 PEKYPCHH.

Tum set. MHOKecTBa 1 paboTa ¢ HUMH.

3anaya: peaqnu3oBaTh CIUSHUE JBYX OTCOPTHPOBAHHBIX CITUCKOB.

N



4, Kputepuu ouleHUBAHUS

[Ipomexxyrounast arrectauusi mo aucuumiuinHe «MHbopmaruka» ocymectBisercs B (opme
Qg epeHIIMPOBAHHOTO 3a4eTa.

HuddepenurpoBaHHblii 3a4€T MPUHUMAET JIEKTOp B YCTHOW ¢opMe C y4yéTOM OICHKHU IO
KOHTECTaM M OLIEHKH I10 JJa0OpaTOPHOMY IPAKTUKyMYy. Y CTHBIM OTBET MPAKTUUECKU MCKIIIOUAET
CIUCBIBaHUE, MTOKA3bIBAET BIajieHHE 0a30BOIl TEPMUHOJIOTHEH MpEeJIMEeTa, yMEHHUE TOBOPUTH Ha
S3bIKEe MH(POPMATHUKH, a TAKXKE IMO3BOJSIET MPOBEPUTH 3HAHUE CIOKHBIX AITOPHUTMOB, KOTOpBIE
JIOJITO IPOrPaMMUPYIOTCS, HO MOTYT ObITh OTHOCUTENIBHO JIETKO YCTHO OOBSCHEHBI.

Omnenka 1o JecsaTHOAUIBHON IIKane 3a padoTy Ha JIabOpaTOPHOM MPAKTUKYME BBICTABISETCS
HpernogaBaTeeM MpaKTHKyMa UCXO/s U3 KOJIMYECTBA M KAUuecTBA BBHITIOJHEHHBIX MPAKTHICCKUX
paboT 3a cemectp. OIeHKA 32 BBINOJHCHUE KOHTECTOB BBICTABIISICTCS aBTOMATUYECKU UCXO/ISl 3
CyMMapHOro peituHra oOydvaromerocss B cucteMe Ejudgem taxke HopMmupyercs K
JecATHOAIUTBHOM MIKaJIe.

HToroBast omeHka 3a 3a4€T HE MOXET OTJIMYAThCA OT CPEIHEro apu(pMETHYECKOTO OICHOK I10
KOHTECTaM U IO MPaKTUYECKUM J1ab0paTopHbIM paboTaM Oojiee yeM Ha TpH Oaa.

5. MeToauyeckue MaTepuasibl, onpeesiomme Npoueaypbl oleHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (WJIH) ONBITA 1EATEJILHOCTH

Bpewmst mpoBenenus 3auéra coctapinsieT 30 MUHYT Ha OJTHOTO 00yYaroIIerocs.

Bo BpeMss mHOAroTOBKM K OTBETy OOyd4aromigecs HE MOTYT II0JIb30BAaThCS JIUTEPATYPOH,
NNEYaTHBIMHU MaTCpUuajlaMH, PYKOIIMCHBIMH 3allMCAMH, a TaKXKEC JJICKTPOHHBIMH CpPCACTBAMHU
(coroBbIMHU TenepOHAMU, TUTAHIIETAMH, YMHBIMH YacaMH U T.I1.).



