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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Leab 0CBOCHUS JUCIUILIHHBL: H3y4YE€HHE SI3IKOB U METOJIOB MPOTrPaMMHPOBAHHUS JUIS OBJIAJICHUS
3HAHUAMHU B O0JIACTH TEXHOJOTMU HPOTPaMMHPOBAHMUS; MOATOTOBKA K OCO3HAHHOMY HCIIOJIB30BAHUIO,
KaK S13bIKOB IIPOIPAaMMHUPOBAHUSI, TAK U METOJIOB IIPOIPaMMHUPOBAHUS

3agaun:

— M3yYeHHE OCOOCHHOCTH MPOTrPaMMHPOBaHHMsI, OCHOBBI 5i3bIKa TiporpammupoBanus C++ u Python;

— MPUMEHEHHUE MTPOrPaAMMHUPOBAHMS Ha MIPAKTUKE MIPU pa3pabOTKe MPOrpaMMHOTO o0ecTiedeH s Ha
si3bIKe mporpammupoBanust C++ u Python;

— paccMOTpeHHe KiI1acCu(pUKaIK NPOrpaMMHBIX CPEICTB M BO3MOKHOCTH UX IPUMEHEHHS IS
pELICHUS IPAKTUYECKUX 3a/1a4;

— MIPOBE/ICHHUE aHAIN3a TEXHUYECKON JOKYMEHTAIMU 1O HCIIOIb30BAaHHUIO IPOTPAMMHOTO CpeJI-
CTBa.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OI1 BO

Jucnumuna «IIporpaMMmupoBaHye» OTHOCUTCS K 0053aT€IbHON YacTH IPOrPaMMBI.
[lepeueHs MOCHEAYIOUMX TUCIUIUIMH, AJII KOTOPHIX HEOOXOMUMBI 3HAHUS, YMEHHS M HaBBIKH,
dbopMupyeMbIe TaHHOW TUCIUILTNHOW: «MaTeMaTnudecKkas JJOTHKa U TEOPHST aJITOPUTMOBY.

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHbI

OcBocHHE TUCIMIUIMHBI HAIIPABICHO HA (OPMUPOBAHUE JIEMEHTOB CIICIYIOIINX KOMIICTCHIIUN B
cootBerctBur ¢ PI'OC BO u OIT BO no janHOMY HampaBieHUIO TOATOTOBKHU (crneyuaibHocmu):

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUS MO JUCHHUILJIMHE (MOAYJ/II0), COOTHECEHHbIX
¢ UHAMKATOPAMH JOCTHKEHUSI KOMIIEeTeH M

Komnerennus NHaukaTopbl JOCTHKEHUS KOM- Pe3yabTaThl 00yyeHus
neTeHI i

OIIK-7. Cnocoben OIIK-7.1 3HaeT: cnenupuKy yCTaHOBKH MpO-
y4acTBOBAaTh B IPaMMHOT0 0OecIieyeHus1, CBSI3aHHOI ¢
HaCTpPOWKeE U HaJIAJl- THIIOM, PA3PSAHOCTHIO ONEPALlMOHHOMN
K€ IIPOrpaMMHO- CUCTEMBI;
armapaTHbeIX KOM- YMeer: yCTaHaBIMBATh IPOTPAMMHOE
IIJIEKCOB obecrieueHne ¢ yueToM 0COOEHHOCTEH

OICPalOHHBIX CUCTEM,;

Bnaneer: HaBblkaMu HaMCaHUs MPO-
IrPaMMHOTO OOecreueHus U mociaeny-
FOIIEN YCTaHOBKH.

OIIK-8. Cniocoben OIIK-8.1 3HaeT: 0COOEHHOCTH IPOrpaMMHUPOBa-
pa3pabartbIBaTh ai- HUS; OCHOBBI SI3bIKA IPOTPAMMHUPOBa-
TOPUTMBI U TIPO- uust C++ u Python;

IpaMMBbl, IPUTOJIHBIE YMeer: NpUMEHSTh IPOrpaMMHUpPOBa-
TUTSE IPaKTUIECKOTO HUE Ha TIPaKTUKE TIPU pa3paboTKe mpo-
PUMEHEHUS IPaMMHOT0 0O€ecIieueHus Ha s3bIKe

nporpammupoBanus C++ u Python;
Brnaneer: ocHoBamMH ITpOrpaMMHpOBa-
Hus Ha s3bike C++ u Python, HaBbIKa-
MU OTJIAJIKU U TECTUPOBAHUS MPOTOTH-
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IIOB IPOTPaMMHO-TCXHUYCCKUX KOM-
IIJICKCOB 3a1a4.

OIIK-9. Cnocoben | OIIK-9.1 3HaeT: KJIACCH(PHUKAINIO TPOTPAMMHBIX
OCBaMBaTh METO/H- CPEICTB M BO3MOXHOCTH UX IPHMEHE-
KU MCIIOJIb30BaHUS HUSL JUIsL PEILICHHs TIPAKTUYECKUX 3a-
HPOrPaMMHBIX nad;

CPEJICTB JUIsl pere- YMeeT: HaX0UTh U aHAIM3UPOBAThH
HHSI TIPAKTHYECKUX TEXHUYECKYIO JOKYMEHTAIIUIO 10 MC-
3amad HOJIB30BAHHIO TIPOTPAMMHOTO Cpe[I-

CTBAa, BBIOMPATh U HCIOIb30BATh HEOO-
XOJIUMBbIC (DYHKIIUU TIPOTPAMMHBIX
CPEICTB JJIsl PELICHUs] KOHKPETHOM 3a-
Jlauu;

Brnaneer: cnocobamu onucanusi METO-
JUKY UCIIOJIb30BaHUs IPOIPaMMHOTO
CpencTBa JJIsl PEIICHHS] KOHKPETHOMN
3a/1a4M B BUJI€ TEXHUYECKOU TOKYMEH-
TalWH.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AU CUMILIMHbBI:

CMOJIEHCKUIA

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

3a0 — 3ayer C OLIEHKOH;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHas paboTa 00Y4aroOLMXCsl C MPENoAaBaTeNeM;
JIek. — IeKIMOHHBIC 3aHATHS,

Jlab.— naGoparopHblie padoThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padbora (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 mporpaMmmbl. OObsIBIIC-
Hus (pyHIaMEHTaNbHbIE TUIIBL, UACHTU(DUKATOPHI, JIUTEPAJIbl, HESIBHbIE KOHBEPCUH THUIIOB, pa3-
HUIIA MEXy OOBSIBICHUEM U OIIpEIeIEHUEeM, 00JIaCTH BUIUMOCTH ). Bripaskenust (6a30Bble ore-
paTopbl, ONepaTopbl IPUCBAUBAHUS, OTIEPATOPhI CPAaBHEHUS, TEPHAPHBII ONepaTop, UHKPEMEHT U
JIEKPEMEHT, oreparop sizeof, omeparop 3amsrasi).

1.2.  VYnopasnstomue kKoHCTpyKIud. Bunbl omm6ok u UB (compile-time error (ommOku Kom-
MWISALUH ), tuntime error (omuOku BeimonHeHus ), undefined behaviour (UB)). MoaudukaTopsl
TUIIOB U CBSI3aHHBIE C HUMU BOMIPOCHL. YKa3zarenu. OyHKuu (ykazarenu Ha QyHKIUU, QYHKIIUU
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. Ykazareiau Ha YJICHBI.

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

1.6. Baeaenue B OOIIL Knaccel u cTpykTypbl. KOHCTpYKTOp, 1€CTPYKTOP U OmepaTop 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 MTPENIKa, TIOYEMY KOMIITH-
JSITOP MOKET HE YBUAETh MYOJUYHBIM METO UM aTpUOYT Kiacca, pa3jinyue KJIacCoB U CTPYK-
Typ IIpU HacJeI0BaHUH, TOHKOCTH 3alpeToB MpH public-HaciieJoBaHUM OT KJ1acca C private-
HACJIeI0OBaHKUEM, JIOCTYITHOCTh IPY3bsiM protected MeTO0B/aTpuOyTOB MpeKa).

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 Mex1y HacieaHukamu (dynamic cast). BuptyanbHble QyHKIUH.
Bupryanehsliii nectpykrop. AdctpaktHbie kiaccesl. 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 uckirouennii. Kimrouessie ciosa throw, try,
catch. OTinune Mex 1y UCKITIOUeHUsIMH U omOkamu. [locnenoBaTenbHOCTh U ITpaBUia oOpa-
OOTKHM UCKITFOUCHUA.

1.13. KonupoBanue npu uckimoueHusx. [Ipo6iemMsl uckimoueHui (cnenupuKanimy HCKIoue-
HUH «cTapas BepcHsi» U «HOBas Bepcusi»). [Ipodiema nckitoueHuit B KoHCTpyKTOopax. [IpobGiema
UCKJTIOUEHHH B JiecTpyKTopax. ['apaHTHst 6€301MacHOCTH MPH UCKITIOYEHUSX.

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

1.15. Komnreitnepsl. [TocnenoBarensublie KoHTeHHEpHI (VEctor, deque, array, list, forward_list)
Mertozap! insert, splice, unique, sort, erase, size.
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1.16. AccouuaruBHbie KoHTelHepsI (Set, multiset, map, multimap). Meroas find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.
Ananrepsr (stack, queue, priority_queue).

1.17. la6nouusie mapamerpsl. hash. Crernuansabie yukiuu (s xemnr-tadui). CpaBHEHHE
BpEeMEHH paboThI Oneparuii yist KOHTEHHEPOB.

Jlaboparopubie padoTsl 11 mT. mo 2 vaca:

2.1. JIuHeHbIC alTrOPUTMBI.

2.2. Pa3BeTBISIIOIIMECS aITOPUTMBI.

2.3. lluknuyeckue aaropuTMbl.

2.4. Iluknuuyeckue aropuTMbl, IPAKTUYECKOE IPUMEHEHHE.
2.5. [lukymueckue anropuT™Mbl, 00pab0TKa MOCIeI0BaTeILHOCTEH.
2.6. IByxmepHble MaccuBbl. OOpabOTKa 4acTH MacCHBa.
2.7. ®yHKUUN.

2.8. ®yHkuuu. MaccuBbl, Kak HapaMeTphl.

2.9. Pexypcusi.

2.10. daiiinebl.

2.11. Knaccst.

JlaboparopHbie paboThI 3 mT. 10 4 Yaca:
2.12. OnHOMEpHbIE MACCUBBI.

2.13. JIByxMepHbIE MACCHUBBI

2.14. Ctpoku.

CamocTtosTenbHas paboTa CTYACHTOB:

3.1. 3ammra naboparopHsix pador 2.1-2.14;

3.2. 5 KOHTPOJIbHBIX ONPOCOB nociue 5-u, 9-u, 11-i, 13-it u 17-i nexuuii;

3.3. IloaroroBka K 3K3aMeHY MO JUCHUILITHHE (OLIEHOYHBIE MaTepUabl IPUBEIEHBI B pazjeie 6
Hacrtosmeit PI1/T)

Coaeprxkanue ITUCHHMILVIMHBI B BeceHHeM cemecTpe 2021/2022:

HaumeHoBaHMe BUA0B 3aHATHI U TEMATHK, COACPKAHHE

JlexuuoHHsle 3aHATUA 17 WT. 1O 2 yaca:

1.1. Cucrema xoHTpoJIa Bepcuii git. OCHOBHBIE ONEepaluy, BETKH, KOMMUTHI. SI3bIK IPOrpaMMu-
poBanus python: onucanue u punocodus. Horudukarus Tunos.

1.2.  Crwie HanmcaHus: yagni, kiss, dry, solid. KogupoBka, ¢puzndeckne u TOTHIECKue CTpo-
ku. OneparopHsle ckoOku. FOHMKO 1 HMO3H.

1.3.  Ctpoxwu, CTpOKOBBIE IUTEPAIIBI, OTIEPALINU CO CTpoKaMu. Ornepanuu GopMaTUPOBAHHS.

W nenTudukaTopsl, MpoCTpaHCTBA UMEH, 00JIACTh BUTUMOCTH.

1.4.  BcrpoeHHbIe TUIIBI B sI3bIKE TporpamMmMupoBanus Python: nenouncienHblil, BenecTBeH-
HBIN, KOMIUIEKCHBIH, JIOTHYECKUN. YTIpaBIIsIONIe KOHCTPYKLIUHU: ONIEPaTOPbl BETBICHUH U IIUK-
JIOB.

1.5. ®ynxnuu B si3bike Python, lambda ¢pynkuun. @yHkimu nepBoro poaa, YucTole GyHKIHH.
Buner napamerpos @ynkuuu. [lapamerpsl mo ymonyanuio: *args, **kwargs.

1.6. ®ynxuuu npeodbpazoBanus THIIOB. OYHKIIUN BBOIA-BBIBOJIA.

1.7. TlocnemoBarensHocTH. Koprexu. (,) u tuple(). [locnenoBarenpHocTr. Crincku. Cpessl.

[] u list(). I[TocnenoBatenpHOCTH. CrioBapu. {} u dict().MHoxxecTBa u onepanuu Hag HUMU. set().
1.8.  OO6pabotka uckiroueHuii. Jlekoparopsl. I'eHepaTopsl. ['eHepaTopHBIE BBIpayKEHHS.

1.9.  Ureparopsr. dynkiuu: iter, enumerate, sorted. Moayus itertools. ®yuknuu
itertools.chain, itertools.repeat, itertools.count. @yukiwu 11 06paObOTKH MOCIICAOBATSILHOCTEH:
range, map, filter, sum, reduce, zip.
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1.10. OOBexTHO-OpHeHTHpOoBaHHOE MporpammupoBanus (OOII) Ha s3pIKe TPOrpaMMHUPOBAHUS
Python. Ommcanue kmaccos. OOII B python: atpu0OyTsl, cBOICTBA, COKPBITUE JTaHHBIX.

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

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

1.14. AcuHXpOHHOE IporpaMmMupoBaHue. MoTuBamus, MPOOJIEMbI U PEIICHHUS.
Asyncio.async/await. Kopyruasl. GIL 1 MHOronoTo4HbIe porpaMMbl. MBIOTEKCHI U ceMa(opbl.
Kiacce Thread. ITotok, mporecc.

1.15. Moaymu u nmakersl. GUI oubnuorexu. TKinter, pyQt, bubnuoreku numpy, matplotlib,
pandas, sympy.

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

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

2.1. Cucrema KOHTpPOJIS Bepcuid git.

2.2. CtpykTypa mpoekra. O0CyX1eHIEe TEXHUIECKOTO 3a/1aHusl.

2.3. PazpaboTtka OMOIMOTEKH

2.4. Beirpy3ka OMOIHOTEK B OTKPBITHII TOCTYII.

2.5. TectupoBanue.

2.6. Kox peBbio.

2.7. OdopmileHHE TTOSCHUTEILHOMN 3aIUCKHU.

2.8. IlpeacraBieHne NpoeKTa.

3 | CamocrosiTenpHast paboTa CTYACHTOB:

3.1. 3ammra 1aboparopHbIx 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
Hactosueit PI1JI)

Texymmii KOHTPOJIb: KOHTPOJIbHBIE ONPOCHI 1ocie 5-i, 9-i, 11-#, 13-it u 17-i nexkuuii, ycTHBIN onpoc
Ha Ka)XJI0H JIEKLIMH 110 MaTepuanaM IpeabayIlel napsl, 3amuTa 1a00paTOpHbIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabmuia — O6pazoBaTeNbHBIE TEXHOJIOTHH, UCIIONB3YEMbIE MPU PeaTn3allii Pa3InIHbIX BUIOB yUeOHOH
3aHATHHN 0 TUCITUTIINHE

Ne | Buasl yueOHBIX 3aHATHI OO6pa3oBarenbHbIE TEXHOIOTUN

n/m

1 Jlexiuu Knaccuueckas (TpaguiiuonHas, nHGOpMaIMOHHAS )
TICKITUS

2 JlaGopaTtopHnast pabota TexHomoTHSsI BRIMOTHEHUS Ta00OPATOPHBIX 3a1aHUA WH-
TUBUIYaTHHO
Jonyck k mabopaTtopHoii padote

3 CamocrositensHas padoTta NHpopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN

8
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cTyneHToB (BHeaynuTopHas) | (moctyn k QUOC dunuana, k 9bC dunmana, roctym K

HH(OPMAMOHHO-METOIUICCKIM MaTepHaiaM 10 JUC-
LUTLTUHE)

4 Kontpous (mpomexyrounasi | TeXHOJIOTHs YCTHOTO Onpoca
aTTeCTalus: IK3aMeH)

6. OUEHOUYHBIE MATEPUAJIBI JJI1 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHO ATTECTALIAN — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
TACHATITAHBI

K npomexyTouyHOl arTecTaluy CTYACHTOB MO AUCLUUIUIMHE MOTYT IPHUBIIEKATHCS MPEICTABUTENIN
paboTonareneil, mpenoaaBaTeIy MOCIEAYONX AUCIUIUINH, 3aBeAYIOIIe Kadeapamu.

OneHka KayecTBa OCBOCHMS AMCLUUILUIMHBI BKJIFOUACT KAK TEKYIIUI KOHTPOJIb YCIEBAEMOCTH, TaK
U IPOMEXKYTOUYHYIO aTTECTALUIO.

O1neHOoYHBIE CPEJICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsI BOPOCOB K KOHTPOJBLHOMY ONPOCY MOCJIe S-i JIeKIUM:

CoNorwWNE

HazoBurte ocHOBHBIE TOHSATHS SI3bIKA IPOTPAMMHUPOBAHUS.

Yro BKIItOYAIOT B ceOs 6a30BbIe onepaTopbl?

Urto BKIIIOYAIOT B c€0s1 ONIEPATOPHI MPUCBAUBAHUS?

Yro BKIIIOYAIOT B €05 OnepaTopbl CpaBHEHUS?

Yro BKIIIOYAIOT B ceOsl TepHAPHBINA onepaTop?

Uro BKIIIOYAIOT B c€0sl NHKPEMEHT U IEKPEMEHT?

Yto BKITIOUAKOT B cebs omepatop Sizeof u oneparop 3amsras?

Onummre Moau(UKATOPHI THUIIOB.

PackpoiiTe moHsITHE ONEepaTopoB SBHOTO MpeoOpa3oBaHus TUMOB (Cast), omepatopoB NEW u
delete.

IIpuMepbI BOMPOCOB K KOHTPOJIBLHOMY OIpocy nocsie 9-if JIeKuuu:

agrwdE

Onummre KIro4eBble ciaosa mutable, friend, static.

B 4em 3akioyaercs mepesarpyska onepaTopoB?

Kakue apupmeTndeckne oneparopbl, OepaTopbl cpaBHEHUs BaM n3BeCTHbI?

Uro o3navaer OOII? OnuiuTe €ro KJ1accel U CTPYKTYpPHL.

[ToyeMy KOMITHIIATOP MOXET HE YBUAETh MyOIMYHBIH METOJT HJTH aTpUOYT Kiacca?

IIpumepsl BONIPOCOB K KOHTPOJIBLHOMY onpocy nocjae 11-if pexknuu:

asrwONE

Onunmire MOPAIOK BBIITIOJIHCHUA BbI30BA KOHCTPYKTOPOB U JECTPYKTOPOB ITPU HACIICIJOBAHUU.
Packpotite npo6iiemy poMOOBHIHOTO HACIICIOBAHHUS.

Packpoiite mpoOIeMbl «ChIH — MPSMOI HACIETHUK 0a0yITKHI».

B 4em 3akio4aroTcs BUPTyalbHbIC QYHKIIUN?

B uem 3akmrouarorcs oneparopsi Override, final u typeid.

IIpumepsI BONPOCOB K KOHTPOJIBLHOMY onpocy nocJe 13-ii jjekuuu:

1.

2.
3.
4.

P aCKpOﬁT € IIOHATHUC ma6n0Ha, OITHILINTE €r0 0OBSABIEHNE U crienuajin3anuu.

Jns wero ucnons3yrores typedef, typename, remove_const, remove_reference, etc.
Onumure IIpaBHJIa BbIBOJA 1a0JIOHHBIX THIIOB.

B ueM 3axmmrouaroTcs mabIoHbI C TEPEMEHHBIM KOJTUYECTBOM IIa0JIOHHBIX apTyMEHTOB?

9
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IIpumepsl BONPOCOB K KOHTPOJLHOMY onpocy nocJie 17-ii jekuuu:

Packpoiite moHsTHE UCKITIOYEHUS, BBIIBUTE €0 OCOOCHHOCTH.

OnwumuTe KIr0YeBbie ciaoBa throw, try, catch.

Onumumre nocnea0BaTeIbHOCTh U MpaBuiia 00pabOTKH UCKIIOUEHUI.

B uewm 3akimouaercs npoOiema UCKITIOUEHUH B IECTPYKTOpax?

Kak M0oxHO rapaHTHpoBaTh 6€30MaCHOCTD P UCKIIIOUEHUSX?

B yem 3akiouaercs oneparop placement-new.

Yrto Takoe KOHTeWHephI? PacKkpoiiTe MOHATHE U OMUIIKUTE €T0 KIacCU(PUKAIIHIO.

NogakowhE

OrneHouYHbIE CPEACTBA AJIs IPOMEXKYTOUYHON aTTeCTallUu:

IIpumepnI BONIPOCOB K 3K3aMeHy N0 JMCHHILJIMHE B 0ceHHeM cemecTpe 2021/2022:

1. Beenenue B s3bIk. OCHOBHBIE MOHATHUS U UCTOpHS si3blka. CTpyKTypa mporpammsl. OObsBie-
Hus (pyHIaMEHTaIbHBIE THITBI, HACHTHU()UKATOPHI, TUTEPAJbl, HESIBHBIC KOHBEPCHU TUIIOB, Pa3HHUIIA MEX-
1y 0OBSIBIICHHEM U ONpe/eeHHeM, 00JIaCTH BUAUMOCTH).

2. Beipaxenus (0a30BbIe OMeEpaTopbl, ONEPaTOPHl MPHCBAWBAHUS, ONEPATOPHl CPABHEHUS, Tep-
HapHBIN orepaTop, MHKPEMEHT U JEKPEMEHT, oneparop sizeof, onepartop 3ansras).

3. Ympasmsrone koHCTpyKuuu. Bunsl ommbok u UB (compile-time error (omuOku KoMIwIs-
1un), runtime error (omuOku BeinonHeHus ), undefined behaviour (UB)).

4. MoaudukaTopbl TUIIOB M CBSI3aHHBIE C HUMHU BOTPOCHL. YKa3zarenu. OyHKIuM (yKa3zaTeau Ha
¢byHKLIMU, GYHKLINU C IEPEMEHHBIM YHCIOM apryMEHTOB, ApI'yMEHTBHI 110 YMOJYaHUIO, Ieperpy3ka QpyHk-
1ui).

5. Omnepatopsl new u delete. Cebuiku. KoncranTel. OnepaTopsl BHOTO MpeoOpa3oBaHUs THIIOB
(cast). Omeparopsl «.», «->», this. Oneparop nmpucBanBaHus, MpaBuiao TpexX. CIUCKN MHULIUAIN3AIUN B
KoHCcTpykTOpax. KiroueBoe cioBo explicit. KoncTaHTHBIE METOBI.

6. KiroueBoe cioBo mutable. KiroueBoe cioBo friend. [lenerupytromnme koHCcTpyKTOpHl. Kitroue-
BO€ CJIOBO static. YKa3aTeau Ha YJIeHbI.

7. Ileperpy3ka onepatopoB. Apudmernyeckue onepatopsl. OnepaTopsl cpaBHEeHUs. HKpeMeHT
u nekpemeHT. Kanparusle ckoOku. Kpyribie ckoOku. OnepaTopsl «&&», «||» U «». OnepaTtopsl «*»,
«&» 1 «- > ». [leperpyska C-style cast.

8. Brenenue B OOII. Knaccsl u ctpykTypbl. KOHCTpYKTOp, AECTPYKTOp U ONepaTop NpucBauBa-
HUSI (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KOTTMPOBAHHMS).

9. Hacnenosanue. O0bsiBienne. CokpbITHE UMEH NpH HacienoBaHuu. [lonck nMeH npu Hacneno-
BaHUM (COKpPHITHE UMEH HACIICIHUKOM, SIBHBIH BBI30B METOIOB MPE/KA, IIOYeMy KOMIHIISATOP MOXET He
YBUJIETh MyONMYHBIA METOJl WJIM aTpHOyT Kiacca, pa3jinyve KJIaccoB M CTPYKTYp IpU HacjelOBaHMH,
TOHKOCTH 3arpeToB Ipu public-HacienoBanuu OT Kjacca ¢ private-HaciaeI0BaHHEM, JOCTYITHOCTh JIPYy3b-
sMm protected MeTO10B/aTprOyYTOB MpeKa).

10.  Tlopsimox BBI30Ba KOHCTPYKTOPOB W JIECTPYKTOPOB IPH HAcleIOBaHUHA. MHOKECTBEHHOE
HacneoBaHue (mpobiema poMOOBHIHOTO HAcJeI0BaHHUs, MPOOIIeMa «ChIH - MPSAMON HaciaeIHUK 0adyI-
Ku»). BupTyansHoe HacienoBaHueE.

11.  IlpuBeneHue THUMOB Mex1y HacieqHukamu (dynamic cast). Bupryansubie pynkiuu. Bup-
TyallbHBIN necTpykTop. AbctpakTHble Kiacchl. Override u final. Onepatop typeid.
12. [1a6onsl. O0BsBICHKE 1ma00HOB. Crienuanu3anun 1abiaoHoB. Mcenoas3oBanue typedef,

typename, remove_const, remove_reference, etc. [IpaBuia BeiBoa mabI0HHBIX THIIOB. NON-type template
parameters.

13.  Variadic templates (maGia0HBI ¢ TEpEeMEHHBIM KOJHYECTBOM MIA0JOHHBIX apryMEHTOB).
Hcnonb3oBanue Gpynkropa. CRTP (Curious Recurring Template Pattern).
14. Uckmouenust (exceptions). Ocobennoctn uckmoueHuit. KiroueBsie cimoBa throw, try,

catch. Otnuune MEXAYy UCKIIOUEHUSMH U ommnOkamu. [TociaenoBaTrebHOCTh U MpaBHiia 00pabOTKU HcC-
KJIIOYEHUH.
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15. KonupoBanue npu uckmoueHusx. [Ipo6nemsl uckimrodeHuit (crenudukanuu UCKII0YCHNN
«cTapasi Bepcusi» U «HoBasi Bepcus»). [Ipobnema uckitouenuil B koHcTpykTOopax. [Ipobiema uckitrodenuit
B JIeCTpyKTOpax. ['apanTusi 6€30MacHOCTH NP UCKITIOYECHUSX.

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)
Merons! insert, splice, unique, sort, erase, size.

18. AccormatuBHbIe 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.  Illabnonusie mapamerpbl. hash. Cneuunansabie GyHkuuu (st xeur-radsiui). CpaBHEHHE
BpEMEHH pabOThI Orepanuil Ak KOHTEHHEPOB.

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

1. Cucrema KoHTpOJI Bepcuii git. OCHOBHBIE OIepaIiK, BETKH, KOMMUTBHI.

2 SA3bik mporpammupoBanus Python: onucanue u punocodus. Horudukanus Tumos.

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

4 KoaupoBka, ¢usmueckne u noruyeckue crpoku. OmepaTopHbie ckoOku. FOHUKOA H
HMO/I3H.

5. CTpoku, CTPOKOBBIE JIUTEPATIBI, OTIEpaIK cO cTpokamu. Oneparuu GopmMaTUpOBaHUS.

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

7. Berpoennbie THMBL B sI3bIKE MporpamMmupoBaHusi Python: 1eno4yucieHHBIH, BElIeCTBEH-
HbBIN, KOMIIJICKCHBIN, JIOTHYCCKHIA.

8. VYrpasnsomuye KOHCTPYKIUU: OTlepaTOPbl BETBICHUHN U LIUKIIOB.

9. ®ynkuuu B si3bike Python, lambda ¢pynxnuu. @yHKIMN nepBOro poaa, YMCThie PYHKIIUU.

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

11. OyHKIMY TPeoOpa30BaHUsI TUIIOB.

12. DyHKIHUU BBO/Ia-BBIBOJIA.

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

14. [TocnenoBarenpHocTH. Criucku. Cpessl. [] u list().

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

16. MHo>kecTBa U onepanuu Haa HUMU. set().

17. O0paboTka UCKITIOYEHUI.

18.  JlexopaTopsl.

19. I'eneparopsl. I'eHepaTOpHBIEC BEIPAKEHHUSL.

20.  Ureparopsl. 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 MporpamMupoBanust (OOII) Ha sI3bIke TpoOrpaMMHpPOBaHUS
Python. Onrcanue kiaccos.

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

25. Tunuszanus 1 moTuMoppU3M.

26.  Wwmwuranus tunos. [leperpyska onepaTtopoB. Marndeckne METOIBI.

27.  OOII B Python. OcobeHHOCTH HacIe0BaHUS.

28. CraTnueckre METOABI U METOIBI Ki1acca.

29.  VYrunas tunuzauus B Python. Menemkep KOHTeKCTa.

30.  Pabora c daitnamu B Python. Urenne 0eckoHEeYHBIX (haiiIoB.

31.  AcuHXpOHHOE€  mporpaMMupoBaHue.  MoTuBamus,  HOpoOJeMbl U pEIICHUus.
Asyncio.async/await. KopyTussl.

32. GIL u mHoromorounsle mporpammbl. Metotekchl u cemadopsl. Kimace Thread. Tlortok,
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nporecc.

33. Moaynu 1 maKeThl.

34.  GUI 6ubnmorexu. TKinter, pyQt,

35. bubnuorexn numpy, matplotlib, pandas, sympy.

36. OpetimBopku Django, aiohttp. OcoOEHHOCTH TPUMEHEHHS.

37.  TectupoBanue. KOHUT U UHTETPAITUOHHOE TECTUPOBAHHE.

38.  ®opmarel CSV, json, xml. UreHue u 3anuch cpeacrsamu Python.

39.  Perymspubie BeipakeHust. OnpeienieHune, madIoHbl, OCHOBHBIE METO/IBI.

40.  VYckopenue Python. Numba, Cython, uarerpauus ¢ C/C++.

B ¢unmane ucnonp3yercs cucrtemMa ¢ TpagUIIMOHHOW HIKAJION OLEHOK — «OTIMYHOY, «XOPOIIOY,
«yJlOBJIETBOPUTEIBHOY, «HEYJOBIETBOPUTEIILHO», «3aUTEHOY», «HE 3aUTEHO» (Jajiee — MATHOAJUIbHAS CH-

cTema).

dopma NpOMEKYTOYHON aTTECTALUH 110 HACTOSIIEH TUCHUIIIIMHE — IK3aMeH.

[TpuMeHsieMble KPUTEPUU OLCHWBAHUS IO JIUCIUIUIMHAM (B COOTBETCTBHH C WHCTPYKTUBHBIM
nuceMoM HITY MDU ot 14 mast 2012 roma Ne 1-23):

Ornenka Kpurepuu onieHku pe3ynbTaToB
10 IUCLIH- o0yueHus 0 TUCIUILINHE
TJTMHE

«oTinyHO»/ | BoicTaBisiercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U

«3a4TEHO NIyOOKOE 3HaHWE MAaTEPUAIOB U3YYCHHOHN JTUCIUIUTHHBI, YMEHUE CBOOOIHO BBIITOJIHSTH

(oTimuHO)»/ | 3aJaHUs, IPEIyCMOTPEHHbIE MPOTPaMMOMN, YCBOUBIIUNA OCHOBHYIO M 3HAKOMBIN C J0-

«3a4TEHO» MOJIHUTEIILHON JIUTEPATypOr, PEKOMEHOBAaHHOW pabouell mporpaMMoi AUCITUTUTHHBL,
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B TIOHUMAHUU, U3JI0KEHUU U HUCIOJIb30BAHUU
MaTepHaJOB M3YYCHHOW TUCIUILIIMHBI, 0€3ylPEeYHO OTBETUBIIEMY HE TOJBKO Ha BO-
npockl Omiera, HO ¥ Ha JIOTOJHHUTENbHBIE BOMPOCHI B paMKax pabodeil mporpaMmbl
JTUCIUTITMHBI, TTPABUJILHO BBITIOJHUBIIEMY MpakTH4YecKoe 3aaanue. OLeHKa Mo TUCIIH-
TUTMHE BBICTABIIAIOTCS 00YJarOIIEMYCs C YIETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennuu, 3akperni€éHHbie 3a TUCHUILUIMHON, cPOPMUPOBAHBI Ha YPOBHE — «ITa-
JIOHHBIID.

«XOpOII0Y/ BricraBnsiercst oOyuaromemycs, 00OHapyKUBIIEMY MOJHOE 3HAHWE MaTepHayia U3y4eH-

«3a4TEHO HOM TUCHUILIMHBI, YCIICIIHO BBITOIHSIOMIEMY NPETyCMOTPEHHBIE 3a/1aHHsI, YCBOUBIIIE-

(xoporo)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAaHHYIO paboueil mporpamMMoil JUCIUTUINHBL,

«3a4TEHO» MOKa3aBUIEMY CUCTEMATUUYECKUN XapakTep 3HAHUM MO JUCUUIUIMHE, OTBETHBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABHJIHLHO BBHITIOJHUBIINNA TMPAKTUYECKOE 3aJaHHe, HO JIOIY-
CTUBIIHIA TIPU 3TOM HEMPUHIUINUATbHBIE OMMOKH. OTEeHKA M0 JUCIUILTHHE BHICTABIIS-
I0TCSI 00yUaromeMycs ¢ YIETOM PE3YIbTaTOB TEKYIIETO KOHTPOJIS.
KomneTeHnuu, 3akperui€éHHble 32 NUCHUIUIMHON, ChOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBneTBO- | BricTaBmsiercs oOydaromeMycs, 0OHapyKUBIIEMY 3HaHHUE MaTepuaia U3y4eHHOU Juc-

PUTETBHOY/ [UTTUHBI B 00beMe, HEOOX0IMMOM ISl JaJIbHEHIIIeH y4eObl U MPEeACTOsIIIeH padoTh

«3a4TEHO 1o MPOQEeCCHH, CIPABISIONIEMYCSI C BBITIOJTHEHHEM 33/IaHUM, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | TUTEpaATypOM, peKOMEHIOBAHHOW paboveil mporpaMMoi JTUCIUIUTMHBL, TOMYCTHBIIIEMY

PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHUE BOMPOCHI W/MIU TPU BHITIOTHEHHUH MPAKTU-

«3a4TEHO» YECKMX 3aJaHuil, HO 00JajaIIeMy HEOOXOIUMBIMUA 3HAHUSAMH I UX YCTPAHCHHS

noa pyKOBOACTBOM IIPCIIOAaBaTCIIA, 0o HCIMIPABUJIBHO BBINIOJIHUBIICMY IIPAKTUYC-
CKO€ 3aJIaHUC, HO IO YKA3aHUIO MPEIMogaBaTeiIsd BEIIIOJTHUBIIEMY APYTHUEC IMTPAKTUICCKUC
3alaHusA U3 TOTO KC pa3aciia JUCHUIIJINHBL. .
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Onenka Kputepun omieHKM pe3ylibTaToB
O JIUCIIU- 00y4YeHHS 110 JTUCIIUTUTHE
TUTHHE

Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHOM, chOpMHUPOBaHBI HA YPOBHE — «IIOPO-

TOBBIN).
«HEYIOBIIe- BrictaBnsercs oOydaronieMycsi, 0OHapyKUBILIEMY Cepbe3HbIE MPOOENbI B 3HAHUSIX OC-
TBOPUTEIb- HOBHOTO Marepuaja HW3YYEeHHOM JUCHUIUIMHBI, JOMYCTUBIIEMY MPUHIHUIIAAILHBIC
HOY/ He 3a- OIIMOKY B BBIIIOJIHEHUU 33/IaHUM, HE OTBETHUBILIEMY Ha BCE BOIPOCHI OHIIeTa U JOIO0J-
YTEHO HUTEJIbHBIE BOIIPOCHI U HEMPABWIBHO BBHIMOJHUBIIEMY MMPAKTHYECKOE 3a/laHnue (Hempa-

BUJIBHOE BBIMIOJHEHUE TOJBKO MPAKTUYECKOTO 33/JaHUsl HE SBISICTCS OJHO3HAYHOU
HpH‘-IHHOﬁ JJIs1 BBICTABJICHUS OLICHKU «HeyIIOBJIeTBOpI/ITe.HBHO»). Kak IIpaBHJIO, OLICHKA
«HEYIIOBIICTBOPUTEIBHO CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT MPOJOJDKUTH 00yde-
HUE 110 00pa30BaTEIBLHON MporpaMMe 0e3 JOTOTHUTEIbHBIX 3aHITHA 10 COOTBETCTBY-
foleit nucuuruinae. OLeHKa Mo TUCIUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4EToM
PE3YJIBTATOB TEKYIIETO KOHTPOJIS.

KommereH1in Ha ypOBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 33 TUCIMILIMHOMN, He ChOpMHU-
pOBaHBL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI
Y4eOHoe 1 yueOHO-1200paTOpPHOE 000PyI0BaAHHE

VYuebHas ayauTopus Ui IPOBEACHUS 3aHATUN CEMUHAPCKOTO TUIIA, TPYIIIOBBIX M MHIUBUAYAIb-
HBIX KOHCYJIbTAIIUH, TEKYILIEr0 KOHTPOJISI U TPOMEKYTOUHOM aTTeCcTal[ii, OCHAIllEHHAas:

— CIEeUUAIN3UPOBAaHHONW MeOenblo; JTOCKOH ayAMTOPHOW; JEMOHCTPALlMOHHBIM O0O0PYI0BaHHEM:
MIEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) IPOEKTOPOM

VYyeOHast ayautopus s 1a00OpaTOPHBIX pabOT, BBHITOJIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
LICHHASA:

— CIIeLUAIN3UPOBAHHON MeOeNblo; JOCKON ayAUTOPHOM; NepCOHATbHBIMU KOMIIBIOTEPAMHU C TOJ-
kioyeHueM k cetu "Uureprer” u nocrynom B QMOC dumnnana.

Jnis camocToATeNIbHOM padoThl 00YyYarOUIUXCS MO AMCHUUIUIMHE MCIOJB3YeTCs MOMEUIeHHe s
CaMOCTOATENLHON PabOoThl 00yUarOIINXCS, OCHAIIIEHHOE:

— CHelHaIM3UPOBAHHON MeOeNbIo; JOCKON ayAuTOPHON; MEepCOHAIBHBIM KOMIBIOTEpAMH C MOJ-
kioueHueM k cetu "Mutepuet" u noctynom B UOC dununana.

IIporpammHoe obecnieuenune

Oneparnuonnas cuctema OS Windows 10; Ubuntu 20+; oduchsriii naker Microsoft Office — s
pa6otsl Haa PIIJ] u meTogudyeckum oOecTiedueHreM K Hel;

C++, Python, vscode — st petieHust TEXHUYECKUX 3a]1a4 Pa3HBIMH METOJJaMH ITPOTPaMMUPOBa-
HUS.
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8. OBECIIEYEHUE OBPA3OBATEJIbBHOI'O NTPOUECCA JJI51 JIMLL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbs U UHBAJIMIOB

B xone peanuzanuy TUCHMIUIMHBI UCIIOIB3YIOTCS CICAYIOUINE IOMOTHUTEIbHBIE METOIBI 00yUe-
HUS, TEKYILEro KOHTPOJIsl YCIIEBAEMOCTH M NMPOMEXYTOUHON aTTecTaluy o0y4yarollUXcsl B 3aBUCUMOCTH
OT UX UHJIUBUYaJIbHBIX OCOOEHHOCTEMN:

AJISL CJIenbIX M CJIa00BUISIIINX:

— JIeKIUU O(hOPMIISIFOTCS B BUJIE SIIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C IIOMOIIBIO KOMITBIOTEPA
CO CHEeIUAIU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUEHHEM;

— MUCHMEHHBIE 33/IaHUS BBIMOJHAIOTCS Ha KOMIIBIOTEPE CO CIEHUAIN3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieueHreM, UM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM;

— obecrnieunBaeTCsl MHAUBUIYyAIbHOE paBHOMEpHOE ocBerieHne He MmeHee 300 Jroke;

— JJIs BBITIOJTHEHUS 3aJaHUS [IPH HEOOXOAUMOCTH MPEAOCTABISIETCS YBEIMUMBAIOIIEe YCTPOMCTBO;
BO3MOYKHO TaK)K€ UCIIOJIb30BaHUE COOCTBEHHBIX YBEIHMUNBAIOIINX YCTPOWUCTB;

— NUChbMEHHbIE 3a7aHusI 0QOPMIISIOTCS YBEITUYCHHBIM HIPUPTOM;

— 9K3aMEH M 3a4€T MPOBOJAATCSA B YCTHOW (pOpME WIIM BBIOJIHSIOTCS B NMHUCBMEHHOH (hopMe Ha
KOMITBIOTEPE.

AJIS TIIYXHX U ¢J1200C/IbIIIAIINX:

— JIeKIH 0(OPMIISIOTCS B BUE FIEKTPOHHOTO TOKYMEHTA;

— MMCbMEHHBIE 3a/IaHUS BBITIOIHIIOTCS HAa KOMIIBIOTEPE B MUCBMEHHOM (opme;

— 9K3aMeH U 3a4€T IMPOBOAATCA B MUCHMEHHOI (popMe Ha KOMIBIOTEPE; BOZMOKHO MPOBEACHUE B
(dbopMe TecTHpOBaHMUS.

AJIS1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IABUIATEILHOTO annapara:

— JIEKIIUU 0POPMIISIOTCS B BUJIE DJIEKTPOHHOI'O JJOKYMEHTA, IOCTYITHOTO C IIOMOIIBI0 KOMITbIOTEpA
CO CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CIIEYEHHEM;

— MACHMEHHBIE 33/IaHUS BHIOJHAIOTCS Ha KOMIIBIOTEPE CO CIIEIUAIN3UPOBAHHBIM MPOTPAMMHBIM
obOecrnieucHUEM;

— 9K3aMEH M 3a4€T MPOBOJAATCS B YCTHOW (pOpME WIIM BBIOJHSIOTCS B NMHUCBMEHHOH (hopMe Ha
KOMIIBIOTEPE;

— UCTOJIb3YeTCs criennanbHas yuebHas ayauropus st nun ¢ JIOB3 — ayn. 106 rnaBHoro yue6Ho-
ro kopmyca no agapecy 214013, r. CmoneHck, DHepreTuueckuil np-a, 1.1, 31aHue 3HepreTH4ecKoro uH-
cTUTYTa (OCHOBHOM KOPITYC).

[Tpu He0OXOMUMOCTH MPEeyCMaTPUBAETCS YBEIMUEHHUE BPEMEHH JIs TOJTOTOBKH OTBETA.

[Tpouenypa mpoBeneHuss MPOMEXKYTOYHOM arTecTaluu JUisl OOydaroIIMXCsl YCTaHABJIMBAETCA C
y4€TOM MX WHANBUAYAJIbHBIX TCUXOopHU3M4ecKux ocoOeHHocTel. [IpomexkyTouHas arTrecTanus MOXKET
MIPOBOAMTHCS B HECKOJBKO ITAIOB.

[Ipu TpoBeaeHMH TPOIEAYpPHl OLICHUBAHUSA PE3yAbTaTOB OOydYeHUs MpeayCcMaTpUBACTCS
WCTIOIb30BaHNE TEXHUUYECKUX CPEACTB, HEOOXOIMMBIX B CBS3M C WHAMBHIYAITbHBIMH OCOOECHHOCTSIMHU
oOyJarommxcsi. ITH CPeICTBA MOTYT OBITh MPEIOCTABICHBI (HUIHAIOM, WA MOTYT HCIOIb30BaThCA
COOCTBEHHbIE TEXHUYECKHE CPEJICTBA.

[TpoBenenune mpoueaypbl OLIEHUBAHUS PE3YIbTATOB OOY4YEHHs JIOIYCKAeTCs C MCIOJIb30BAHHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecnieunBaeTcs A0CTyN K HHGPOPMALMOHHBIM U 0ubauorpaguyeckum pecypcam B cetu UH-
TepPHeT JUTs KaXJI0ro odydaromnierocs B opMax, aaanTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBBSI 1 BOC-
IpUATHS] HH)OPMAIIIH:

JJIA CJIeNbIX U CJIa00BUASIIIUAX:

— B IiedaTHOU popme yBeTHMUEeHHBIM HIpU(TOM;

— B hopMe JIEKTPOHHOT'O TIOKYMEHTA;
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— B popme ayaunodaiina.

IS TIIYXMX U €J1a00CABIIIATINX:

— B miedaTHou (opwme;

— B popMe DIIEKTPOHHOTO IOKYMEHTA.

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

— B popMe 3NIEKTPOHHOTO TIOKYMEHTA;

— B (hopme aynuodaiina.

9. YYEBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECHEYEHUE
JTUCHUIINHBI

OcHoBHas iMTEepartypa.

1. Metiiep, b. OcHoBbsl mporpammupoBanus : [16+] / b. Meiiep. — 2-e u3n., ucnpas. —
Mocksa: Haunonanbubiii OTkpsiTelii YHuBepcuter «MHTYUTy», 2016. — 423 c. : wi. — Pexum
nocryma: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=578061 .

2. JlutBunenko, B.A. IIporpammupoBanue Ha C++ 3a1a4d Ha rpadax : ydyebHoe mocodue /
B.A. JlutBunenko ; IOxHbIN (henepanbHblii YyHUBEPCUTET, MHKEHEPHO-TEXHOJIOTHYECKAs aKae-
musi. — Taranpor : KOxusbiii penepanpueiii yausepcutet, 2016. — 83 c. : cxem., wi. — Pexum no-
cryna: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=493220 .

3. llenynpko, B.M. OcHOBBI MpOrpaMMHpPOBAaHUSI HA SI3bIKE BBHICOKOTO ypoBHs Python —
yuebHoe nocobue / B.M. llenynpko ; MuHHCTEpCTBO HayKu M Bbiciiero oopasosanus P®, FOx-
HBIH (herepasibHBI yHUBEpCUTET, MHXKEHepHO-TeXHOIornyeckas akanemus. — PocroB-Ha-J{oHy ;
Taranpor : FOxusiii Gpenepanbubiii yausepcuret, 2017. — 147 c. : un. — Pexxum gocryna: mo moa-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=500056 .

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

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

6. JIyooB N.P. OOBEKTHO-OPHEHTHPOBAHHOE MPOTPAMMHPOBaAHHE: y4eOHOE Mmocodue. —
Bnagumup: Bnagumupckuii rocyiapcTBeHHbIN yHuBepcuret, 2003

7. JlanteB B.B., MopozoB A.B., bokoBa A.B. C++. OOBEKTHO-OPUEHTHPOBAHHOE MPO-
rpamMmMmupoBanue. 3agaun u ynpaxsaenus. — CII6.: [Tutep, 2007.

JlonoTHUTeIbHAS JIUTEPaTypa.

1. HaraeBa, M1.A. OCHOBBI alTOPUTMHU3ALMHM U NPOTrPAMMHUPOBAHUA: MPAKTUKYM : [12+] /
N.A. Haraesa, 1.A. Ky3nenoB. — Mocksa ; bepnun : lupexkr-Menua, 2021. — 169 c. : cxem. — Pe-
*uM goctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=598404 .

2. [Tpuembl 00BEKTHO-OPHUEHTUPOBAHHOTO MPOEKTUPOBaHUs. [aTTepHbl MPOSKTUPOBAHUS:
niep. ¢ anri. / D. 'amma [u ap.] .— Cankr-IlerepOypr : JIMK Ilpecc : [Tutep, 2008 (v ap. u3ganms).
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