Hanpasnenue noocomoexu 09.03.01 «Unpopmamura u gvluuciumenbHas mexHuKa» Ganenciws
IIpoguns «llpocpammmnoe obecneuenue cpeocms GblHUCTUMENbHOU MEXHUKU U A8MOMA- TR S

NP ®
MUUPOBAHHBIX CUCTEM» [YEYT D,

PII/I 51.0.08 «IIpoepammuposanue

duianana PenepabHOr0 rocyIapcTBEHHOI0 OI0IKETHOT0 00PAa30BaTEJIbLHOI0 YUPeKIeHUs
BbICIIEr0 00pPa30BaAHUS
«HanuonaabHbIN HccIen0BaTeIbCKIH YHUBepcuTeT « MIU»
B Ir. CMoJIeHCKe

YTBLEPXJIAIO

Jlupekrop dpuimana

) lﬂl;OiVB() ‘<<;1,1-KW «MDHW» B 1. CMonencke
Eplic g:lr;;fr_ylc_‘,_j'hﬁ.e_)(l?cccop

PABOYASA TPOI'PAMMA JIUCHUIIJIMHBI

IMPOI'PAMMUNPOBAHHUE

(HAMMEHOBAHME JUCUUITJIAHBI)

Hanpasaenue noaroroBku: 09.03.01 «MHdopMaTUKa U BLIYHCIUTEIbHAS TEXHUKA)

ITpoduas «IIporpamMmmuoe ofecneyeHne CPeICTB BHIMHCIUTEIbHON TEXHHKH H aBTOMAaTH3NPO-
BAHHBIX CHCTEM»

YpoBeHb BbicHIero 00pa3oBaHus:. 0aKajaBpuar
HopmatuBHblii cpok 00yuenusi: 4 roga
®opma 00yueHusi: 0UHAas

I'on nadopa: 2023

CMoJ1eHCK



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evluuciumenbHas mexHuKay R
Ipoghuns «llpoepammmnoe obecneuenue cpedcms 8blYUCIUMENbHOU MEXHUKU U ABMOMA- (_, Y
MU3UPOBAHHBIX CUCTNEM ) \M"ju )
PII/] 51.0.08 «lIpoepammuposarue

[Iporpamma coctasiena ¢ yaetom ®I'OC BO no nampasnenuto nmoaroroku 09.03.01 «Mudbdop-

MaTUKa ¥ BBIYKCIWTENbHAS TEXHUKA», YTBEPXKJACHHOTO MpukazoM MwuHOOpHayku Poccuu ot
«19» cents0ps 2017 r. Ne 929,

K.T.H., JOOCHT Kaq)e}]pbl «BbluuCcauTeIbHAA TEXHUKA»

)/ K.T.H., jorteHT _S.A. Peayios
IO AIINCH DdUO

«05» wurong 2023 r.

[Tporpamma obcyxeHa 1 0100peHa Ha 3aceannu Kadenpsl «BelauciuTenbHas TeXHUKA)
«07» WIOHS 2023 ., mpotokon Ne 8

3aBenyommii kadgeapoi BLIYUCIANTETbHOH TEXHUKH
I.T.H., Ipogeccop

A.C. ®enyJioB
«07 » wmronus 2023 .
PIIJ] ananTupoBaHa ajist JTUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMUA 3JI0POBBSI 1 MHBAJIUIOB

OtBercTBeHHBIH B (pnimasie nmo padore

¢ JIOB3 u uuBaaugamu
(S
- E.B. 3yeBa

74

« 07 » wmrousa 2023rT.



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u evluuciumenbHas mexHuKay R
Ipoghuns «llpoepammmnoe obecneuenue cpedcms 8blYUCIUMENbHOU MEXHUKU U ABMOMA- (_w"mm
MU3UPOBAHHBIX CUCTNEM ) \M§M )
PII/] 51.0.08 «lIpoepammuposarue

1. IEJIX1 U 3AJTIAYY OCBOEHMU A JUCHHUITJIMHBI

Henab 0cBOGHMS TUCHMIUIMHBL: U3YYEHHE A3BIKOB U METOJOB MPOrPaMMHUPOBAHUS ISl OBIAJCHUS
3HAHUSMH B OOJACTH TEXHOJOTHH MPOTPAMMHUPOBAHUS; MOATOTOBKA K OCO3HAHHOMY HCIOJIb30BaHHUIO,
KaK S3bIKOB IIPOrpaMMUPOBaHUs, TaK U METOJO0B IPOrPaMMHUPOBAHUS

3amaun:

— M3y4eHHe 0COOCHHOCTH MTPOrPAMMHPOBaHHsI, OCHOBBI 53bIKa TiporpammupoBanus C++ u Python;

— IpUMEHEHHUE TIPOTPAMMHPOBAHUS Ha MPAKTUKE MIPH pa3paboTKe IPOrpaMMHOT0 00eCTIeUeHHS Ha
s13bIKe TporpamMMupoBanus C++ u Python;

— paccMoTpeHue Kiaccu(PuKaIy MPOrPaMMHBIX CPEJICTB U BO3MOKHOCTH UX TIPUMEHEHUS JIJIst
pelueHus IPaKTHYECKUX 3a7ad;

— MIPOBEJICHUE aHAIM3a TEXHUYECKOW IOKYMEHTAUH 11O UCIIOJIb30BAHUIO POrPAMMHOTO CpeJi-
CTBa.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OII BO

I[I/ICI_II/IHJ'II/IHB. ((HpOl"paMMI/IPOBaHI/IC» OTHOCHUTCS K 003aTeIbHOM YacTH IIporpamMmal.
Hepet{eHb MOCJICAYIOIIUX AUCHUILINH, ]I KOTOPBIX H€06XO[[I/IMI)I 3HaHUA, YMCHUS W HABBIKH,
(bopMpreMbIe JaHHOM ﬂHCHHHHHHOﬁI «MaTteMaTuueckas JIOTuKa u TCOPUA AJITOPUTMOBN.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHue QUCHUIUIMHBI HapaBieHO Ha (JOpMUPOBAHHUE HJIEMEHTOB CIEIYIOIUX KOMIIETEHIIMN B
cootBerctBur ¢ ®I'OC BO u OIT BO no nanHOMy HarpaBieHUIO TIOATOTOBKHU (CrneyuaibHoCmu):

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUsI O JUCHUIJIMHE (MOYJ/II0), COOTHECEHHBIX
¢ HHANKATOPAMH J0CTHKEHUSI KOMIIETeH M

Komnerenuus NHaukaTopsl 10CTHKEHU KOM- Pe3yabTaThl 00yyeHus
neTeHnui

OIIK-7. Cnocoben OIIK-7.1 3Haet: cnenuuKy yCTaHOBKH MPO-
y4acTBOBATh B IPaMMHOTO OOECTICUeHUsI, CBA3aHHOH C
HACTpOIiKe U Hana- TUTIOM, Pa3PsIIHOCTHIO OMEPAIIMOHHOM
K€ MPOrpaMMHO- CUCTEMBEI;
anmapaTHbIX KOM- YMeeT: ycTaHaBIMBATh IPOTPAMMHOE
TIJICKCOB obecrieueHre ¢ yueToM 0COOEHHOCTEM

ONEPALIMOHHBIX CUCTEM;
BnagleeT: HaBbIKAMH HAITUCAHUA HpO-
rPaMMHOTO OOecTieueHus U ToCceny-
FOIIEN YCTaHOBKH.

OIIK-8. Cnocoben | OIIK-8.1 3HaeT: 0COOEHHOCTH POrpaMMHUPOBa-
pa3pabaTbIBaTh aj- HUSI; OCHOBBI SI3bIKa ITPOTPAMMHPOBa-
TOPUTMEI U TIPO- uus C++ u Python;

IpaMMbl, TIPUTO/THBIC VMeeT: MPUMEHSTH IPOrPaMMHPOBa-
JUISL TIPAKTHYECKOTO HUE Ha MPAKTUKE MPH pa3pabOTKe Mpo-
NPUMEHEHHSI IrPaMMHOTO 00ECIICUCHHUS Ha S3bIKE

nporpammupoBanus C++ u Python;
Brageer: ocHoBaMu mporpaMMupoBa-
Hus Ha s3p1ke C++ u Python, HaBbIKa-
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MU OTJIaAKHU U TECTUPOBAHUSA IIPOTOTHU-
IIOB TPOTPaAMMHO-TCXHUYCCKUX KOM-
IIJIEKCOB 3a1a4.

OIIK-9. Cnocoben | OIIK-9.1 3HaeT: KJIACCH(PHUKAIUIO TPOTPAMMHBIX
OCBaMBaTh METO/H- CPEICTB M BO3MOXKHOCTH UX IIPUMEHE-
KU MCIIOJIb30BaHUS HUSL JUIs PEILICHHs TIPAKTUYECKUX 3a-
HPOrPaMMHBIX nad;

CPEJICTB JUIs pere- YMeeT: HaX0UTh U aHAIM3UPOBATh
HHSI TIPAKTHYECKUX TEXHUYECKYIO JOKYMEHTAIIUIO 10 MC-
3amad HOJIB30BAHHIO IIPOTPAMMHOTO Cpe[-

CTBa, BBIOMPATh U UCIOJIb30BATH HEOO-
XOJMMbIe (DYHKIIMH MTPOTPAMMHBIX
CPEICTB JJIsl peLIEHUS] KOHKPETHOM 3a-
Jla4y;

Brnaneer: cnocobamu onucanus MeTo-
JUKH UCII0JIb30BAHMS IPOIPAMMHOIO
CPEICTBA JJIsl pELIEHUS] KOHKPETHON
3a/1a4¥ B BUJI€ TEXHUYECKON JOKYMEH-
Talyu.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa IMCUMIJIMHbI:

Cemectp | Cewmectp 2 HToro 3a kypc
AKaHCM]’Il{CCKI/lX 4acoB AKaﬂeMl/l‘ICCKHX 4acoB AKaI[CMHLlCCKl/lX 4acoB
2 2 2
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51.0.08 IIporpammupoBanne | Dk3 252 | 68 34 34 148 | 36 7 K3 180 50 34 16 94 36 5 Ok3(2) | 432 | 118 | 68 50 242

Buabl npoMe:xxyTOUHOM aTTecTAlMU (BUIABI KOHTPOJIA):
OK3 — 3K3aMEH;

3a0 — 3a4eT ¢ OIEHKOMH;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaromuXxcs ¢ MpernoaaBaTesiemM;
JIek. — IeKIMOHHBIC 3aHATHS,

Jlab.— naGoparopHblie padoThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduueckas pabota (pedepar);

CP — camocTosiTenbHas paboTa CTYJCHTOB;

3.€. — 00beM JAHUCLUUIUIMHBI B 324E€THBIX €MHUIIAX.
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Conep:kanue IMCHUILIMHBI B 0ceHHeM cemecTpe 2021/2022:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKaAHHUe

1 JlexkimoHHbIe 3agaTysa 17 mT. mo 2 yaca:

1.1. Beenenue B s1361k. OCHOBHBIC TIOHSITHSI U UCTOPHS si3bIKa. CTpyKTypa nporpammbl. OObsiBIIe-
Hus (pyHIaMEHTaIbHBIE TUIIBL, UACHTU(DUKATOPHL, JINTEPAIIbl, HESIBHbIE KOHBEPCUH TUIIOB, pa3-
HUIIA MEXy OOBSIBICHUEM U OIIpEIeIEHUEeM, 00JIaCTH BUIUMOCTH ). Bripaskenust (6a30Bble ore-
paTopbl, ONepaTopbl MPUCBAUBAHMUS, OTIEPATOPHI CPABHEHUS], TEPHAPHBIN OnlepaTop, MHKPEMEHT U
JIEKPEMEHT, oreparop sizeof, omeparop 3amsrasi).

1.2.  VYnopasnstomue kKoHCTpyKIud. Bunbl omm6ok u UB (compile-time error (ommOku Kom-
MWIALUH ), tuntime error (omuOku BeimonHeHus ), undefined behaviour (UB)). MoaudukaTopsl
TUIIOB U CBSI3aHHBIE C HUMH BOIIPOCHL. YKa3zarenu. OyHkiuu (yKkazareian Ha QyHKIUHU, GYHKIHH
C TMIEPEeMEHHBIM YHCIIOM apTyYMEHTOB, apTyMEHTHI TI0 YMOJYaHUIO, TIeperpy3ka QyHKIHA).

1.3.  Omneparopsl new u delete. Ccbuiku. Koncrantsl. OnepaTopsl SBHOTO IpeoOpazoBaHus
TUnoB (cast). Omepatopsl «.», «->», this. Oneparop npucBanBanus, npaBuwio Tpex. CIUCKH WHU-
[uanu3aluy B KoHCcTpykTopax. KimoueBoe cnoBo explicit. KoHcTaHTHBIE METOBI.

1.4. KiroueBoe coBo mutable. KitroueBoe cioBo friend. [lenerupyromniyie KOHCTPYKTOPEI.
KiroueBoe cioBo static. Ykazarenau Ha YIICHBI.

1.5. Ileperpy3ka onepaTopoB. ApudmeTrndeckue onepatopsl. Onieparopsl cpaBHeHus. H-
KpeMeHT U nekpemenT. KBanparusie ckoOku. Kpyribie ckoOku. Onepatopbl «&&», «||» 1 «,».
Omneparopsl «*», «&» u «- > ». [leperpyska C-style cast.

1.6. Baeaenue B OOII Knaccel u cTpykTypbl. KOHCTpYKTOp, 1ECTPYKTOP U ONEpaTop Mpu-
CBaMBaHUA (KOHCTPYKTOP, J€CTPYKTOP, KOHCTPYKTOP KOMHPOBAHNA).

1.7.  Hacnenosanue. O0bsiBienue. COKpbITHE UMEH MU HacnenoBaHuU. [louck umen npu
HaCJIeIOBaHUH (COKPBITHE UMEH HACIICHUKOM, SIBHBII BHI30B METOJIOB MPEJIKa, TIOYEMY KOMITH-
JSITOP MOKET HE YBUETh MYOJUYHBIM METO UM aTpUOYT Kilacca, pa3jindue KJIaccoB U CTPYK-
Typ IIpU HacJeI0BaHUH, TOHKOCTH 3alpeToB MpH public-HaciieJoBaHUM OT KJ1acca C private-
HacJieIOBaHUEM, JIOCTYITHOCTb JIpy3bsM protected MeTo10B/aTpHOyYTOB MpeaKa).

1.8.  Tlopsimox BEI30Ba KOHCTPYKTOPOB M JIECTPYKTOPOB TPHU HACIETOBAHUU. MHOXECTBEHHOE
HacleioBaHue (mpobieMa poMOOBHIHOTO HAcIeI0BaHMs, IPOOIeMa «ChIH - MPSMON HacIeTHUK
0a0ymku»). BupTyansHoe HacienoBaHue.

1.9. IlpuBenenue TunoB Mexy HacieaHukamu (dynamic cast). BupryanbHble QyHKIUH.
Bupryanehsiii nectpykrop. AdctpakTtHble kiacesl. Override u final. Onepatop typeid.

1.10. IIa6nousl. O6bsaBieHuE maba0HOB. Crienuanu3anuu mabaoHoB. Mcnonp3oBaHue
typedef, typename, remove_const, remove_reference, etc. I[IpaBuia BbIBo/1a MIAOJOHHBIX THUITOB.
non-type template parameters.

1.11. Variadic templates (11a60HBI ¢ TEPEMEHHBIM KOJIMYECTBOM IA0JTOHHBIX apTyMEHTOB).
Hcnonb3oBanue gpynkropa. CRTP (Curious Recurring Template Pattern).

1.12. HUckmouenus (exceptions). Ocobennoctu uckirouenuii. Kimrouesie ciosa throw, try,
catch. OTinune Mex 1y UCKIIOUeHUsIMH U olOkamu. [locnenoBarenbHOCTh U IpaBuiIa o0pa-
OOTKHM UCKITFOUCHUA.

1.13. KonupoBanue npu uckimoueHusx. [Ipo6iemMsl uckimoueHui (cnenupuKanimy HCKIoue-
HUM «cTapas BepcHsi» U «HOBas Bepcus»). [IpoGiema nckitoueHuit B KoHCTpykTopax. [Ipo6nema
UCKITIOUEHHH B AecTpyKTopax. ['apaHTHs 6€301acHOCTH MPU UCKITIOUEHHSIX.

1.14. Amnoxaropsl. Omeparop placement-new. ITeperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator_traits.

1.15. Komnreitnepsl. [TocnenoBarensubie KoHTeHHEpHI (VEctor, deque, array, list, forward_list)
Mertozam! insert, splice, unique, sort, erase, size.
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1.16. AccoumaruBubie KoHTelHEpHI (Set, multiset, map, multimap). Meroas find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.
Anarrrepsr (stack, queue, priority_queue).

1.17. 1lab6nonusie napametpsl. hash. Cneunansabie Gynkumu (s xem-radnui). CpaBHeHHE
BpeMEeHHU pabOThI orepalui Jyisi KOHTCHHEPOB.

JlaGopaTtopHbie padoTsl 11 mT. o 2 vaca:

2.1. JIuneitHple aarOPUTMBI.

2.2. Pa3BeTBIAIONINECS aJITOPUTMBI.

2.3. lluknnyeckue alropuTMBbl.

2.4. lluknuyeckue alropuTMbl, IPAKTUYECKOE IPUMEHEHHE.
2.5. [Tukanueckue anropuTMbl, 00padoTKa MOCIeI0BATEIbHOCTEH.
2.6. JIsyxmepHbie MaccuBbl. OOpaboTKa YaCTH MacCUBa.
2.7. ®yHKIUN.

2.8. ®yHkuuu. MaccuBbl, Kak HapaMeTphl.

2.9. Pekypcusi.

2.10. daitsnbr.

2.11. Knaccsl.

JlaGopatopHsbie paboTsl 3 WT. 10 4 yaca:
2.12. OgHOMEpHBIE MaCCHUBBI.

2.13. JIByxmMepHbIE MaCCHUBBI
2.14. Ctpoxku.

CamocrosiTenpHas paboTa CTyI€HTOB:

3.1. 3amura nabopaTtopHbIx padot 2.1-2.14;

3.2. 5 KOHTPOJIBHBIX OMPOCOB Mocie 5-i, 9-i, 11-i, 13-t u 17-i nexuuii;

3.3. IloaroToBka K 3K3aMeHy MO AUCIUILINHE (OLIEHOYHbIE MaTepuallbl IPUBEIEHBI B pasjene 6
Hactosueit PI1JI)

CoaeprxkaHue JTUCHMILUIMHBI B BeceHHeM cemecTpe 2021/2022:

HaumenoBanue BUIAOB 3aHATHIL 1 TEMATHUK, COACPKAHUC

JlexmoHHsIe 3aggaTys 17 mT. mo 2 Jaca:

1.1. Cucrema xoHTposs Bepcuii git. OCHOBHBIE OIEpalui, BETKU, KOMMUTBI. SI3bIK MporpaMmu-
poBanus python: onucanue u ¢punocodpus. Hotudpukanus Tunos.

1.2. Cruip Hanucanus: yagni, kiss, dry, solid. KoaupoBka, ¢puzndeckue u JIoruueckue cTpo-
ku. Oneparopusie ckoOku. FOHUKOI 1 3MO131.

1.3.  Ctpoxwu, cTpOKOBBIE TUTEPAIIBI, ONIEPALIUU CO cTpokaMu. Onepanuu GopMaTUPOBAHMSL.

W nentuduxaTopsl, IpOCTPAHCTBA UMEH, 00JaCTh BUJIUMOCTH.

1.4.  BcTpoeHHBIE THIIBI B A3bIKE IPOrpaMMupoBanust Python: rienouucieHHbIH, BeleCTBEH-
HBI, KOMIUIEKCHBIH, IOTUYECKHI. Y IPaBIIIONINE KOHCTPYKIIMH: OTEpaTOPbl BETBICHUN U LIUK-
JIOB.

1.5. ®ysxnuu B a3bike Python, lambda pynkunn. @ynkuuu nepBoro poja, YyucTbie GyHKIUH.
Bunasl napamerpos ¢yukiuu. [lapamerpst o ymonganuto: *args, **kwargs.

1.6. ®ysxnum npeodpazoBanus THITOB. OYHKIIMU BBOA-BHIBOIA.

1.7. TlocnenosarensHocTu. Koprexu. (,) u tuple(). [locnenoBarensHoctu. Crincku. Cpesbl.

[] m list(). ITocnenoBatenpHOCTH. CiioBapu. {} u dict().MHoecTBa 1 oneparuu Haa HUMH. set().
1.8.  OOpabotka uckmouenuii. Jlekoparopsl. I'enepatopsl. ['eHepaTopHbIe BBIpasKEHHUS.

1.9.  Ureparopsl. @ynkiuu: iter, enumerate, sorted. Moayus itertools. ®yukiym
itertools.chain, itertools.repeat, itertools.count. @yuxiwu 11 06pabOTKH MOCIEAOBATEILHOCTEH:

7
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range, map, filter, sum, reduce, zip.

1.10. OOBexTHO-OpHeHTHpOoBaHHOE MporpammupoBanus (OOII) Ha s3pIKe TPOrpPaMMHUPOBAHUS
Python. Onmcanue kimaccos. OOII B python: atpu0OyTsl, cBOCTBA, COKPBITHE JTaHHBIX.

1.11. Twunuzanus u nomumopdusm. Umurarws tumnos. [leperpyska onepatopoB. Marudeckue
METO/IBI.

1.12. OOII B Python. OcobGennoctu HacnenoBanusi. CTaTHUYECKUE METOJIBI M METOJIBI Kilacca.
1.13. VYTunas tunumzamus B Python. Menemkep kontekcta. Pabora ¢ daiinamu B Python. Ure-
HUEe OECKOHEYHBIX (aitsioB.

1.14. AcuHXpOHHOE ImporpaMmmMupoBaHue. MoTuBamus, MPoOOJIEMbl U PEIICHHUS.
Asyncio.async/await. Kopyruasl. GIL 1 MHOronoTo4HbIe porpaMMbl. MBIOTEKCHI U ceMagopbl.
Kiacce Thread. ITotok, mporecc.

1.15. Moaymu u makersl. GUI 6ubnuorexu. TKinter, pyQt, bubnuorexn numpy, matplotlib,
pandas, sympy.

1.16. DpeiimBopku Django, aiohttp. Ocobennoctu npumenenus. Tectupoanue. FOHUT 1 uHTE-
rpamnuonHoe TectupoBanue. @opmatel CSV, json, xml. Urenwne u 3anuchk cpeacrBamu Python.
1.17. Perynspusle Belpaxenus. OmnpeneneHue, 1ada0Hbl, OCHOBHBIE METO/BI. Y CKOPEHUE
Python. Numba, Cython, unrerpanus ¢ C/C++.

2 | JJabopatopHbIe paboThl 8 miT. 1O 2 Yaca:

2.1. Cucrema KOHTPOJIS Bepcuid git.

2.2. CtpykTypa npoekra. O0CyX1eHIe TEXHUIECKOTO 3a/1aHusl.

2.3. PazpaboTtka OMOIMOTEKH

2.4. Beirpy3ka OMOIHOTEK B OTKPBITHIH TOCTYII.

2.5. TectupoBanue.

2.6. Kox peBbio.

2.7. OdopmiieHHre MOSICHUTENILHON 3aITUCKH.

2.8. IlpencraBieHne MpoeKTa.

3 | CamocrosiTenpHast paboTa CTYACHTOB:

3.1. 3amura naboparopHbIx padot 2.1-2.8;

3.2. 5 KOHTPOJIbHBIX OMPOCOB Mocie 5-i, 9-i, 11-i, 13-t u 17-i nexuuii;

3.3. IloaroToBka K 3K3aMeHY MO AUCIHUILINHE (OLIEHOYHbIE MaTepuallbl IPUBEIEHBI B pasjene 6
Hacrosiieit PI1]1)

Texymmii KOHTPOJIb: KOHTPOJIbHBIE ONPOCHI 1ocne 5-i, 9-i, 11-#, 13-it u 17-i nexuuii, ycTHBIN onpoc
Ha Ka)XJ0M JIEKLIMH 110 MaTepuanaM MpeabayIlel napsl, 3amuTa 1a00paTOpHbIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabmuia — O6pazoBaTeNbHBIE TEXHOJIOTHH, UCIIONB3yEeMbIe PU pealn3allui pa3InIHbIX BHIOB Y4eOHOMH
3aHATHHN 0 TUCITUTIINHE

Ne | Buasl yueOHBIX 3aHATHI OO6pa3oBarenbHbIE TEXHOIOTUN

n/m

1 Jlexiuu Knaccuueckas (TpaguiiuonHas, nHGOpPMaIMOHHAS )
JICKIUS

2 JlaGopaTtopHnas pabota TexHomoTHsI BRIMOTHEHUS Ta00PaTOPHBIX 3a1aHUA WH-
TUBUTyaTbHO
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Jomnyck x nabopaTopHoit paboTe

3 CamocrostenpHas pabora HNudopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
ctyneHToB (BHeayauTopHas) | (moctyn k DUOC dunmana, k ObC dunmana, 1ocTym K
MH(POPMALMOHHO-METOJMUYECKUM MaTepraiaM 1o Juc-
[UTIITAHE)

4 Kontpous (mpomexytounasi | TeXHOIOTHs YCTHOTO Onpoca
aTTeCTalus: IK3aMeH)

6. OUEHOYHBIE MATEPHAJIBI LIS TEKYLIETO KOHTPOJISA K
IMMPOMEXYTOYHOM ATTECTAIIAN — 1JI51 OEHK! KAYECTBA OCBOEHUS
JTUCHUTIIMHBI

K npomexyTouyHOl arTecTalu CTYACHTOB MO AUCLUUIUIMHE MOTYT MPHUBJIEKATHCS MPEICTABUTEIN
paboTonaresneil, mpenoaaBaTey MOCIEAYOIUX AUCIUIUINH, 3aBeAYIOIIe Kadeapamu.

OneHka kayecTBa OCBOCHMS AMCLUUIUIMHBI BKJIFOUACT KAK TEKYIIUI KOHTPOJIb YCIEBAEMOCTH, TaK
U IPOMEXKYTOUHYIO aTTECTALUIO.

O1neHoYHBIE CPEJICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsI BOPOCOB K KOHTPOJBLHOMY ONPOCY MOCJIe 5-i JIeKIUM:
HazoBute ocHOBHBIE MOHATHS SI3bIKA IPOTPAMMHUPOBAHUS.

Yro BKIItOYAIOT B ce0Os 6a30BbIe onepaTopbl?

Uro BKIIIOYAIOT B ce0s OnepaTophl MPUCBAaUBaHUA?

Yro BKIIIOYAIOT B ce0s OnepaTopbl CpaBHEHUS?

Uro BKIIIOYAIOT B ce0s TEpHAPHBIN ornepaTop?

Yro BKIIIOYAIOT B c€0sl UHKPEMEHT U JIeKpeMeHT?

Yro BKIIIOUAIOT B ceOst omeparop Sizeof u onepatop 3amsrasn?
Onwumute MoIU(pUKATOPBI TUIIOB.

PackpoiiTe MOHSATHE ONEpaTopoB SBHOTO MpeoOpa3oBaHusi TUIOB (Cast), omepaTopoB NEW u
delete.

©CoNoak~wWNE

IIpumepsI BONPOCOB K KOHTPOJILHOMY OIIPOCY NOcJIe 9-H JIeKIHu:

Omnumure KirodeBbie ciaosa mutable, friend, static.

B uem 3akirouaercs nepesarpyska ornepaTopos?

Kakue apupmernueckre onepaTopsl, onepaTopsl cpaBHeHUsI Bam n3BecTHBI?

Yro o3nauaer OOII? OnummTe €ro KJIaccel U CTPYKTYPBHI.

[Toyemy KOMITMIISITOp MOXKET HE YBUACTh MyOJMIHBIN METOJT HJTM aTpHOyT Kiacca?

asrONE

IIpumepsI BOPOCOB K KOHTPOJIBLHOMY onpocy nocJe 11-if jekuuu:

OnumuTe NOpsAA0K BHIOJHEHHS BEI30Ba KOHCTPYKTOPOB M IECTPYKTOPOB IPH HACJIEIOBAHUH.
Packpoiite mpobaeMy poMOOBHIHOTO HACIEOBAHUS.

PackpoiiTe npo6yiemMbl «ChIH — MPSIMOI HACTETHUK 0a0YILIKM.

B yem 3akirogaroTcst BUpTyalibHble QyHKINN?

B uem 3aximogarorcst oneparops! override, final u typeid.

agbrwbnE

IIpumepsI BONIPOCOB K KOHTPOJIBLHOMY Oonpocy nociae 13-if jeknuu:
1. PackpoiiTe noHsTHE Ma0I0Ha, OTUIINTE €T0 OOBABICHUE U CIICITHATU3AIINH.

9
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2. Jlna gero ucnonb3yrorcs typedef, typename, remove_const, remove_reference, etc.
3. Onwumure mpaBuia BHIBOAA MAOIOHHBIX THUIIOB.
4. B ueMm 3aKkar04aroTcs madI0HbI C INEPEMEHHBIM KOJTMYECTBOM Ia0IOHHBIX apFYMCHTOB?

IIprMepbl BONPOCOB K KOHTPOJBLHOMY Onpocy mocJjie 17-i jekuuu:

PackpoiiTe noHsTHE UCKIIIOYCHHUS, BBISIBUTE €T0 0COOCHHOCTH.

OnwumuTe KIr04eBbie ciaoBa throw, try, catch.

OnumwuTe mocinea0BaTeIbHOCTh U MpaBUiia 00padOTKH UCKITIOUSHUH.

B uem 3akitouaercs npobiiema UCKIIIOYEHUH B IeCTpYKTOpax?

Kak M0OxHO rapaHTHpoOBaTh O€3011aCHOCTD ITPU UCKIIIOUEHUSX ?

B uewm 3axirodaercst oneparop placement-new.

Uro Takoe KoHTeHHepbI? PackpoiiTe MOHATHE U ONUIIUTE €ro KIaCCH(PUKAIHIO.

NoakowdhE

O1neHoYHBIE CPENICTBA AJIsl IPOMEKYTOUHOM aTTecTaluu:

IIpuMepsI BONPOCOB K 3K3aMeHY 10 JUCHHUILJIMHE B OCeHHeM cemecTpe 2021/2022:

1. Beenenue B s3b1k. OCHOBHBIE MOHATUS U UcTOpUs si3bika. CTpykTypa nporpammbl. OObsiBIIe-
Hus (QyHIaMEHTaNbHbIE THUIIBI, UACHTH(PUKATOPHI, TUTEPAIIbl, HESIBHBIE KOHBEPCUU TUIIOB, Pa3HHIIA MEXK-
1y OOBSIBIICHHEM M OIPEICIICHUEM, 00JIACTH BHIUMOCTH).

2. Boipaxxenusi (6a3oBbie ONEpaToOpbl, OMepaTopbl MPUCBAWBAHUA, ONEPATOPhl CPABHEHHS, Tep-
HaApHBIN OIepaTop, MHKPEMEHT U IEKPEMEHT, oreparop sizeof, onepartop 3amsras).

3. Vmpasmstronie KOHCTpyKiuK. Bumsl ommbok 1 UB (compile-time error (omuOku KOMITHIIS-
1un), runtime error (ommOku BeimosHeHus ), undefined behaviour (UB)).

4. MonudukaTopsl TUMIOB U CBA3aHHBIE C HUMHU BONPOCHL. YKazartenu. OyHkuuu (ykazareiau Ha
¢byHKIMH, GYHKINN C TIEPEMEHHBIM YHCIIOM apryMEHTOB, apTYMEHTHI 110 YMOJTYaHUI0, Ieperpy3ka QpyHK-
).

5. Omneparopsl new u delete. Cepiiku. Koncrantsl. Oneparopbl SBHOTO NMPeoOpa3oBaHUs THIIOB
(cast). Omepatopbl «.», «->», this. Oneparop nprcBauBaHus, MpaBmwiIo Tpex. COHUCKA WHUIHATH3AINN B
KoHCTpykTOpax. KimoueBoe ciioBo explicit. KoHcTaHTHBIE METOIBI.

6. KimroueBoe cnoBo mutable. KitoueBoe crnoBo friend. Jlenerupyromue KOHCTpYKTOpbl. Kitoue-
BOE CJIOBO static. Yka3aTenu Ha YeHBbI.

7. Ileperpyska omepatopoB. Apudmernyeckue omnepatopsl. OnepaTopsl cpaBHeHUs. HKpeMeHT
u nexkpemeHTt. KBagpatHeie ckoOku. Kpyribeie ckoOku. Oneparopbl «&&», «||» u «». Onepatopsl «*»,
«&» u «- > ». [leperpyska C-style cast.

8. Beenmenue B OOII. Kitaccer u cTpykTypbl. KOHCTpYKTOp, JECTPYKTOP M ONIEPaTOp MPHCBAMBA-
HUSI (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KOTIUPOBAHHUS).

9. HacnenoBanue. O0bsBiaeHHe. COKPBITHE UMEH TPU HacIeI0BaHUU. [IoMCK MMEH TpH HACJIEI0-
BaHUU (COKpBITHE MMEH HACJIECTHUKOM, SIBHBIM BBI30B METOJIOB MpPEIKa, MOYEMY KOMITHUIISITOP MOXKET He
YBUAETh MYOJMYHBIN METOJ WM aTpuOyT Kiacca, pa3iMyue KJIAaCCOB U CTPYKTYp IPH HacCieOBaHUH,
TOHKOCTH 3alpeToB MpH public-HacnenoBaHUM OT Kilacca ¢ private-HaciaeJ0BaHuEeM, JOCTYIHOCTb APY3b-
siM protected MeTOI0B/aTpUOYTOB TIPEKaA).

10.  Tlopsimox BbI30Ba KOHCTPYKTOPOB M JECTPYKTOPOB IMPH HACIEIOBaHUH. MHOXECTBEHHOE
HacyenoBaHue (mpobieMa poMOOBUIHOTO HAcleI0BaHUs, MPOOIeMa «ChIH - MPSIMOW HaclIeHUK 0aly-
Ku»). BupTyansHoe HaciaenoBaHUeE.

11. [IpuBenenue Tumnos Mexay Hacaeqaukamu (dynamic cast). Bupryansasie ¢dyaknuu. Bup-
TyaJbHBIN lecTpykTop. AOcTpakTHble Kiaccel. Override u final. Oneparop typeid.
12. Ila6aousl. O0bsBacHue mabdaoHoB. Crienuanu3anuu mabnoHoB. Mcnoas3oBanue typedef,

typename, remove_const, remove_reference, etc. [IpaBuia BbiBoa mabI0HHBIX TUIIOB. NON-type template
parameters.

10
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13.  Variadic templates (1maG0HBI ¢ MEPEMEHHBIM KOJIMYECTBOM ITAOJOHHBIX apryMEHTOB).
Hcnonp3oBanue Gpynkropa. CRTP (Curious Recurring Template Pattern).
14. Hckmouenust (exceptions). Ocobernoctr uckmoucHuii. KiroueBsie cimoBa throw, try,

catch. Otnrune MEXAY MCKIIOUECHUSIMH U ornOkamu. [lociaenoBaTeabHOCTh M MpaBuiia 00pabOTKU HC-
KJIFOYEHU.

15. Konuposanue npu uckmoueHusx. [Ipo6nemsl uckirodeHuit (crienudukanuu UCKII0YCHAN
«cTapasi Bepcusi» U «HoBasi Bepcus»). [Ipobiema uckiitouenuit B koHCTpykTOopax. [Ipobiema uckirodenuit
B JleCTpyKTOpax. ['apaHTusi 6€30macCHOCTH MPU UCKIIFOUCHUSIX.

16.  Amnokaropsl. Omeparop placement-new. Ileperpyska operator new um operator delete.
nothrow new, new_handler, allocator, allocator_traits.

17.  Komnreiinepsl. IlocnemoBarenspubic KoHTelHepsl (Vector, deque, array, list, forward_list)
Meronsl insert, splice, unique, sort, erase, size.

18. AccormatuBHble KOHTeHHEps! (Set, multiset, map, multimap). Meroxsr find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.

19.  Ananrepsr (Stack, queue, priority _queue).

20. [ITabnouusie mapamerpsl. hash. Crenuansabie QyHKImU (1 xerr-radaui). CpaBHEHUE
BpEMEHH pabOThI Omnepauii Al KOHTEHHEPOB.

IIpuMepsI BONPOCOB K 3K3aMeHY 10 JUCHUILIMHE B BeCeHHeM cemecTpe 2021/2022:

1. Cucrema KOHTpOJIs Bepcuii git. OCHOBHBIE ONEpaIliy, BETKHA, KOMMHUTEI.

2 SA3b1k mporpammupoBanus Python: onucanue u ¢punocodus. Horudukanus Tunos.

3. Crunp HanmcaHus: yagni, kiss, dry, solid.

4 KoaupoBka, ¢usmdeckne u norudeckue crpoku. OmepaTopHbie ckoOku. FOHUKOA H
OMO/I3H.

S. CTpokH, CTPOKOBBIE JINTEPAIIBI, ONlepaluu co cTpokaMu. Onepanunu GopMaTUpPOBaHUS.

6. W nenTudukaTopsl, MpoCcTpaHCTBa UMEH, 00JIACTh BUTUMOCTH.

7. BeTrpoenHble THIBI B si3bIKE MporpaMMupoBaHus Python: nenodMcieHHBIH, BellecTBEH-
HbBIH, KOMIIJICKCHBIN, JIOTHYCCKHIA.

8. VYnpapistomye KOHCTPYKIIUH: OIIepaTopbl BETBJICHUN U LIUKJIOB.

9. ®ynkuuu B s3bike Python, lambda ¢pynxnuu. @yHKIMN nepBOro poaa, YMCTbie PYHKIIUU.

10.  Bwuasl mapamerpoB ¢pyHkuuu. [Tapamerpsl no ymonuanuto: *args, **kwargs.

11. OyHKIMY TpeoOpa30oBaHUsI TUIIOB.

12. OyHKIHUH BBO/Ia-BBIBOJIA.

13. [TocnenoBarensHocT. Koprexu. (,) u tuple().

14, [TocnenoBarenpHOCcTH. Criucku. Cpessl. [] u list().

15. [TocnenoBarensuocTu. CioBapu. {} u dict().

16.  MHoxecTBa U orneparuu HaJ HUMH. set().

17. O06paboTka UCKITIOYEHU.

18.  Jlexopartopsl.

19. I'eneparopsl. ['eHepaTOpHBIE BEIPAKEHHUS.

20.  Ureparopsr. ®ynkuuu: iter, enumerate, sorted.
21.  Monyns itertools. dyukuuwu itertools.chain, itertools.repeat, itertools.count.

22. OyHKImH st 00pabOTKH MOCiIeoBaTeIbHOCTE!: range, map, filter, sum, reduce, zip.

23. O06bexTHO-opueHTHpoBaHHOE MporpamMMupoBanus (OOII) Ha s3bIke MpOrpaMMHpPOBAHUS
Python. Onrcanue kiaccos.

24, OOII B Python: atpuOyTsl, CBOWCTBA, COKPHITHE JAHHBIX.

25. Tunuzamus 1 moIuMOpPU3M.

26.  Wmwuranus tunos. [leperpyska onepatopoB. Maruueckue METOIBI.

27. OOII B Python. OcobeHHOCTH HaCIIeIOBAHUS.

11
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28.
29.
30.
31.

Craruyeckue METO/IbI M METO/IBI Kiacca.

VYrunas tTunuzanus B Python. Menemkep KOHTEKCTa.

Pa6ota ¢ daitmamu B Python. Utenue 6eckoHeqHBIX (haiiIoB.

ACHHXpPOHHOE  TpOorpaMMUpoBaHMe.  MoTHBamus,  OpoOJEeMBI W pEIIeHUS.

Asyncio.async/await. KopyTuHsI.

32.
nporiecc.
33.
34.
35.
36.
37.
38.
39.
40.

GIL u mHoromorounsie mporpammbl. MeioTekcel u cemadopsl. Kmace Thread. ITorox,

Moaynu u nakeTsl.

GUI 6ubnuorexu. TKinter, pyQt,

bubmuorexku numpy, matplotlib, pandas, sympy.

®peiimBopku Django, aiohttp. OcobeHHOCTH TPUMEHEHUS.
TectupoBanue. KOHUT U HHTETPAIIMOHHOE TECTHPOBAHHE.

dopmarel CSV, json, xml. Urenue u 3anuch cpeactsamu Python.
Perynsipabie Beipakenus. OnpenencHue, adIoHbl, OCHOBHBIC METO/IBI.
Yckopenue Python. Numba, Cython, unterparust ¢ C/C++.

B (I)Hnnane HCIOJIB3YCTCA CUCTEMA C TpaﬂHHHOHHOﬁ IIKAJOM OIICHOK — «OTIIMIHO», «XOPOIIO»,
«YHOOBJICTBOPUTCIIBHO», «KHCYAOBJICTBOPUTCIBHO», <3a4YTCHO», «HC 3aUYTCHO» (aanee — naTubalibHas CH-

cTema).

d)opMa npOMen(yTquoﬁ aTTeCTallMHy 10 HACTOSIIEH TUCIUIIIINHE — IK3aMeH.

[IpriMeHsieMble KPUTEPUU OLICHUBAHUS IO JUCLUUILIMHAM (B COOTBETCTBHHM C HHCTPYKTHBHBIM
nuceMoM HIY MOU ot 14 mas 2012 roxa Ne 1-23):

Onenka Kputepun oieHKH pe3ynbTaToB
O JINCIIU- 00y4YeHHS IO JTUCIUTUTHHE
TUIMHE

«oTIM4HO»/ | BeicTaBisiercs: oOy4aromemMycsi, 00HapyKHUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOe U

«3aUTEHO ri1y0OKO€ 3HaHHe MaTepualloB U3yYeHHOM TUCIUIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATH

(oTmm4HO)»/ | 3a7aHUs, TPEAYCMOTPEHHBIE TIPOTPAMMOM, YCBOMBIIHMI OCHOBHYIO M 3HAKOMBIN C J0-

«3aUTCHO» MOJHUTENBHOM JUTEpaTypoid, peKOMEHIOBAHHOW paboueil mporpaMMoil TUCIUITIINHEI;
NPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B TOHWMAaHHH, W3JIOKEHUN U UCTIOIH30BAHUH
MaTepHaJIOB W3YYEHHOW AMCUUIUIMHBI, O€3yNpedyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
npocel Omiera, HO W Ha JOMOJIHUTEIbHBIE BOMPOCH B paMKax padoyeil mporpammbl
JUCLUIUIMHBL, TPaBUJIBHO BBITIOJIHMBILIEMY MpakTHueckoe 3ananue. OueHka 1o AUcLu-
TUTMHE BBICTABIISIOTCS 00YJaIOMIEMYCs C YIETOM PE3yIIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerennuu, 3akperiéHHble 3a TUCIUILTMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBINY.

«XOopouIoy»/ BricraBnsercs oOyvaromemycsi, OOHapyXHBILIEMY MOJHOE 3HAHWE MaTepuana U3y4yeH-

«3aYTEHO HOW TUCIMILIMHBI, YCTICIITHO BBIIOTHSIONIEMY TPEAYCMOTPEHHBIE 3aJaHHsI, YCBOUBIIIE-

(xopomio)»/ | My OCHOBHYIO JIUTEPaTypy, PEKOMEHJOBaHHYIO pabouell MporpaMMoi JUCIUIUIMHBL,

«3aUTEHO MOKa3aBIIEeMy CHCTEMaTHYECKUH XapaKTep 3HAHWH 10 JUCIUILTNHE, OTBETHUBIIEMY Ha
BCE BOINpPOCHI OMiieTa, NMPABWJIBHO BBHIMOJHHUBIIMI MpPaKTHYECKOE 3a/JaHUE, HO JOIY-
CTHBILIUI TIPU STOM HENPHUHIUNHAIbHBIE OMMOKH. OIeHKa 10 AUCIUTUINHE BHICTABIIS-
IOTCS1 00y4aroIeMycsi ¢ y4ETOM pe3yJIbTaTOB TEKYIIET0 KOHTPOJIS.
Kommerenmyu, 3akperui€éHHbIe 3a AUCIHUILUTAHON, COPMHUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBII).

«ymoBIeTBO- | BricTaBisiercst oOydaromemMycsi, OOHapyXHBIIEMY 3HAHHE MaTeprana N3y4eHHOH JHc-

PHUTETHHOY/ IIUIUTMHBL B 00beMe, He0OX0IMMOM ISl JalibHEeHIe yueObl U mpeacTosieil paboTsl
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Onenka Kputepuu o1ieHKH pe3ynbTaToB
0 JAUCIIH- o0ydeHUs IO TUCITUILTNHE
TUIHHE

«3a4TEHO 1o MPOQECCHH, CIPABIISIFOIIEMYCS! C BBITIOJTHEHUEM 33IaHUN, 3HAKOMOMY C OCHOBHOM

(ynoBneTBO- | IMTEpaATypOl, pEKOMEHI0BAaHHOM paboueil mporpaMMoil IUCHUIIINHBL; TOMYCTHUBIIEMY

PUTENBHO)»/ | MOTPEITHOCTh B OTBETE HA TEOPETHYECKUE BOMPOCHI W/WUJIM MPHU BHITIOJHCHUH MTPAKTHU-

«3a4TEHO» YEeCKUX 3aJaHMii, HO OOJajaronieMy HEOOXOJUMBIMH 3HAHUSMHU JUIS UX YCTpPaHEHUS
M0JI PYKOBOJICTBOM TIperojaBarensi, 00 HENPaBWILHO BBHIMOJHUBIIEMY MpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MPEernoaBaTelisl BIIOIHUBIIEMY APYTUe MPaKTHIECKHEe
3a/IaHMs U3 TOTO K€ pasjiernia JUCIUIUIUHBL..
Komnerenuuu, 3akperi€HHble 3a TUCIUIUIMHOM, chOpMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.

«HEYyHOBIIe- BrictaBnsercs oOy4aromieMycs, 0OHapyKUBILIEMY CEephe3HbIE MPOOENbI B 3HAHUSIX OC-

TBOPUTEIb- HOBHOTO Marepuaja HW3YYEeHHON JUCHUIUIMHBI, JIOMYCTHBIIEMY MPUHIIMIHAIHHBIC

HOY/ HE 3a- OIIMOKY B BBIIIOJIHEHUU 33/IaHUM, HE OTBETHUBILIEMY Ha BCE BOMPOCHI OHIIeTa U JOIOJI-

YTEHO HUTEJIBHBIE BOIIPOCH M HETIPABUJILHO BBIMOJHUBIIEMY MPAKTHUECKOE 3a/aHue (Herpa-
BUJILHOE BBIMIOJIHEHUE TOJIBKO TMPAKTUYECKOTO 3aJaHMsl HE SBISETCS OJHO3HAYHON
MPUYMHON JIJIs1 BBICTABJICHUSI OLICHKU «HEYJIOBJIETBOPUTENIBbHOY). Kak mpaBumiio, orieHka
«HEYAOBIETBOPUTEIILHO CTABUTCS CTYACHTaM, KOTOPHIE HE MOTYT MPOJIOJKUTH 00yue-
HUE 110 00pa3oBaTeNbHON MporpaMme 0e3 JOMOTHUTEIBHBIX 3aHATUM MO COOTBETCTBY-
foleil nucuuruinae. OUeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00YYaroIeMycs ¢ Y4ETOM
pe3yJabTAaTOB TEKYIIETO KOHTPOJIS.
KomneTeHuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUILINHON, He cHOpMHU-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4edHoe 1 yueOHO-1a00paTOpPHOE 000PY10BaAHHE

YyeOnas AyJUTOPpHA TJI IPOBCACHUA 3aHATHI CCMHUHAPCKOIr'0 TUIIA, TPYHITIOBBIX U MHAWBUAYAJIb-
HBIX KOHCYJIbTALMH, TEKYILIETO0 KOHTPOJISI U IPOMEXYTOUHOM aTTECTA[MHU, OCHAILIEHHAS:

— CHelHaTu3UpOBaHHONW MeOelblo; JTIOCKOM ayAMTOPHOM; AEMOHCTPALMOHHBIM 00O0PYAOBAHUEM:
NEPCOHATIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALlMOHAPHBIM) TPOEKTOPOM

VYuyebHast ayauTopus A J1aOOpaTOPHBIX pabOT, BBHIIOIHIEMBIX B KOMIBIOTEPHOM KJlacce, OCHa-
IIEHHAS:

— CHEHMATM3UPOBAHHOIN Mebenblo; JOCKOI ayJUTOPHOM; NepCOHAIBHBIMH KOMITBIOTEPAMU C TOI-
kitoueHueM k cetu "Uurepuet" u nocrynom B QUOC dununana.

JUi caMOCTOATENIbHOW pabOThl 0OY4YarOLIMXCS MO AUCHUIUIMHE HCIOJB3YEeTCs MOMEUICHHE IS
CaMOCTOSITENTbHON pabOoThl 00yUaIOIINUXCsl, OCHAILIEHHOE:

— CIEeUAIU3UPOBAHHON MeOenblo; TOCKOW ayAMTOPHOMN; MEPCOHAIbHBIM KOMITbIOTEpAMU C IMOJ-
kimovyeHueM k cetd "Uutepuer” n nocrynom B dUOC dpumnnana.

IIporpammHoe o0ecnieuenune

OmneparmonHasi cucteMa , opUCHBIN makeT — 115 padoTsl Hag PIT/] u meTonnueckum obecredeHun-
€M K Hel;

S3biku mporpammupoBanus C++, Python — ist pereHust TeXHUYeCKHX 3a/1a4 Pa3HbIMH METOJaMH
MIpOrpaMMHUpPOBaHUSL.
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8. OBECIIEHEHUE OBPA30OBATEJIBHOI'O MTPOLUECCA JJI51 JINL]
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 31I0POBbSA U THBAJINIOB

B xozxe peanuzanuy JUCUUIUIMHBI UCHOJIB3YIOTCS CIEAYIOUIME AONOJHUTEIbHBIE METOABI 00yyde-
HUS, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M NMPOMEXKYTOYHOH aTTECTallMU O0YYaIOIUXCs B 3aBUCUMOCTH
OT UX UHJIMBUAYAIBHBIX OCOOCHHOCTEH:

JJIS CJIeTIBIX M CJIa00BHASIIIMX:

— JIeKIUU 0(hOPMIISIFOTCS B BUJIE AIEKTPOHHOIO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpPA
CO CIEUHAITU3UPOBAHHBIM MPOTPAMMHBIM 00ECIICYCHUEM;

— MMCbMEHHBIE 33/1aHUS BBINOIHAIOTCA Ha KOMIBIOTEPE CO CIELUAIN3UPOBAHHBIM NIPOIPAMMHBIM
o0ecrie4eHrneM, Ui MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

— obecrieunBaeTcsl UHAMBHlyadbHOE paBHOMEpHOE ocBeleHre He MeHee 300 Jitokc;

— 17151 BBIIOJTHEHUSI 33JIaHUs TP HEOOXOTUMOCTH MPEIOCTABIISIETCS] YBEIHMUMBAIOIIEE YCTPOICTBO;
BO3MOJKHO TaK)X€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUUBAIOIIMX YCTPONUCTB;

— MMUCbMEHHBIE 3a/1aHUS O(POPMIISIOTCS YBEIMYCHHBIM HIPUPTOM;

— 9K3aMEH M 3a4€T MPOBOAATCSA B YCTHOW (pOpMe WIM BBIIOJHSIOTCS B MHCbMEHHOM (opme Ha
KOMIIBIOTEPE.

JJIS TIIYXMX U €1200C/AbIIIAIINX:

— JIeKIUH 0(OPMIIIOTCS B BHJIE SJICKTPOHHOTO IOKYMEHTA;

— MMCbMEHHBIE 3a/1aHUs BBIIOIHAIOTCA HAa KOMIIBIOTEPE B MUCBMEHHOM (hopMe;

— 9K3aMeH U 3a4€T IPOBOAATCA B MMCbMEHHOHN (pOpMe Ha KOMIIBIOTEPE; BO3MOKHO IIPOBEJCHUE B
(dbopMe TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYIIEeHUSIMU ONIOPHO-ABUIATEJILHOIO annapara:

— JIeKIUU 0(hOPMIISIFOTCS B BUIE AIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TOMOIIbI0O KOMIIBIOTEpa
CO CHEUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

— MUCbMEHHBIE 33/1aHUS BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHELMATU3UPOBAHHBIM IPOTrPAMMHBIM
o0OecIieueHuEM;

— 9K3aMEeH M 3a4€T MPOBOAATCSA B YCTHOW (popMe WM BBINOJHAIOTCS B NMUCBMEHHOH (hopMme Ha
KOMIIBIOTEPE;

— HCTIONIb3YeTCs cnenuaibHas yuebHas ayauropus 1 aun ¢ JIOB3 — ayn. 106 rnmaBHoro yueOHo-
ro kopmyca 1o aapecy 214013, r. CmosieHCK, DHEepreTHuecKuil np-a, 1.1, 31aHne SHePreTHUYeCKOro MH-
cTuTyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH MPEeyCMaTPUBAETCS YBEIMUEHNUE BPEMEHH IS [TOJITOTOBKH OTBETA.

[Tponienypa mpoBeAeHUsT MPOMEXKYTOUHOH arTecTalMu A OOydYaroUIMXCs YCTaHABIMBAETCS C
y4€TOM UX WHIUBUAYAIbHBIX MCUXOPU3NYECKUX ocoOeHHocTel. IIpomexyTouHas arrecTanusi MOXKeET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHMM MNpOLEAYpPhl OLIEHWBAHUS pE3yAbTaTOB OOY4YEHHUS IperycMaTpUBaeTCs
UCMOJIb30BaHHE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBS3M C HMHIAMBHUIYaTbHBIMH OCOOEHHOCTSMHU
oOyJarommxcsi. ITU CpelcTBa MOTYT OBbITh MpPENOCTaBlIEHbl (UINAIOM, WM MOTYT HCIHOJb30BaThCs
COOCTBEHHBIE TEXHHUUYECKUE CPEICTBA.

[IpoBenenue mpouenypbl OIEHUBAHHS PE3YIbTAaTOB OOyYEHHS JIOMYCKAETCS C UCIOJIb30BaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHHA.

Ob6ecnieunBaeTcs A0CTyNl K HHGPOPMALMOHHBIM U 0uduorpaguyeckum pecypcam B cetu UH-
TepHeT JUIs KaxKJ0ro odyuatomierocs B popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS U BOC-
MNPUATHSI UHQOPMALIUH:

JJIS CJIeTBIX M CJIa00BHSIIIMX:

— B IIeYaTHOUW (popMe YBEITUUCHHBIM MIPUPTOM;
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— B popMe 2IIEKTPOHHOTO IOKYMEHTA;

— B popme ayauodaiina.

IS TIIYXMX U €1200CABIIIATINX

— B miedaTHou (opwme;

— B opMe PIIEKTPOHHOTO JIOKYMEHTA.

JJIs1 00yYAIOIIMXCS ¢ HAPYLIEHUSIMU ONIOPHO-/IBUTaTeJILHOTO annapara:
— B [IeYaTHOM (opme;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B (hopme aynuodaiina.

9. YYEBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

OcHoBHas JiMTEepaTypa.

1. Meitep, b. OcnoBbl mporpammupoBanusi: [16+] / b. Meliep. — 2-e u3n., ucmpas. —
Mocksa: Haunonanbubiii OtkpsiTeiii YHuBepcuter «MHTYUWUT», 2016. — 423 c. : wi. — Pexum
nocryma: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=578061 (mata 06-
pamenus: 19.02.2021).

2. JIutBunenko, B.A. [IporpammupoBanue Ha C++ 3ama4 Ha rpadax : yuyeOHOe mocodue /
B.A. JlutBunenko ; KOxublii denepanbHblii yHUBEPCUTET, MHKEHEPHO-TEXHOIOTHYECKas aKaje-
musi. — Taranpor : KOxusbiii penepanpueiii yuusepcutet, 2016. — 83 c. : cxem., wi. — Pexum no-
cryna: o moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493220 (nara obpa-
menust: 19.02.2021).

3. llenynpko, B.M. OcHOBBI nporpaMMHpOBaHUs Ha S3bIKE BBICOKOrO ypoBHs Python —
yuebHoe nocobue / B.M. lllenynpko ; MuHucrepcTBO Hayku M Bbiciiero oopazoBanus PO, FOx-
HBIH (hefiepalibHBIA yHUBEpPCUTET, MHXKEHepHO-TeXHOJIornyeckas akajnemus. — PocroB-Ha-J{oHy ;
Taranpor : FOxub1ii penepanbubiii yausepcutet, 2017. — 147 c. : un. — Pexxum pocryna: no noj-

mucke. — URL: https://biblioclub.ru/index.php?page=book&id=500056 (mata oOparmieHus:
19.02.2021).

4. Jlagope P. OOBEKTHO-OpHEHTHpOBaHHOE mporpammupoanue B C++. — CIIG.:
[Tutep, 2007.

5. [TaBnoBckas T.A. C++. OObeKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHUE: PAKTUKYM :
yuebHoe nocodue. — Cankr-IlerepOypr : Iutep, 2006 (u 1p. uzganus).

6. JIyooB N.P. OOBEKTHO-OPHEHTHPOBAHHOE MPOTPAMMHPOBAHHE: y4eOHOE Mmocodue. —
Bnagumup: Bnagumupckunii rocy1apcTBeHHbIN yHUBEpcUTET, 2003

7. JlanteB B.B., MopozoB A.B., bokoBa A.B. C++. OOBEKTHO-OPUEHTHPOBAHHOE MPO-
rpamMmmupoBanue. 3agaun u ynpaxsaenus. — CI16.: [Tutep, 2007.

JlonoTHUTeIbLHAS JTUTEpPaTypa.

1. HaraeBa, M1.A. OCHOBBI aNTOPUTMHU3AIMHM U MPOrPAMMHUPOBAHUA: MPAKTHUKYM : [12+] /
N.A. Haraesa, 1.A. Ky3nenoB. — Mocksa ; bepnun : lupexkr-Menua, 2021. — 169 c. : cxem. — Pe-
*uM noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=598404 (nata
obpamenus: 19.02.2021).

2. [Tpuembl 00BEKTHO-OPHEHTUPOBAHHOTO MPOCKTUPOBaHUS. [[aTTepHBI MPOEKTUPOBAHMS:
nep. ¢ auri. / J. lamma [u np.] .— Canxt-IletepOypr : JIMK Ilpecc : ITutep, 2008 (1 ap. uznanus).
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