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®opmupyemsie komnerenuun: OIIK-7, OIIK-8, OITK-9.

ConepxaHue AUCHUTIMHEBI
Jlexmonnele 3ausatus 17 mT. mo 2 yaca:
1.1. BBenenue B s13bIKk. OCHOBHBIE MOHATUS U UCTOPHS sA3bIKa. CTpyKTypa nmporpaMMbl. O0bsBIeHNS (PyHIAMEHTAIbHBIE TUIIbI, UACHTU(PUKATOPDI, JIH-
Tepajbl, HeIBHbIE KOHBEPCUH THUTIOB, Pa3HUIIA MEXITY OOBSBICHHEM H OTpe/IeICHNEM, 00JacTH BUANMOCTH). BeipaxkeHus (0a30BbIe onepaTopsl, orepa-
TOPBI IPUCBAUBAHMsI, OTIEPATOPBI CPABHEHUS, TEPHAPHBIN orepaTop, MHKPEMEHT U IEKPEMEHT, oriepaTop sizeof, onepaTtop 3amsras).
1.2.  Vnpapnstomme koHCTpYKIuu. Bunbl ommbok u UB (compile-time error (OmmoOku KOMIUISIUHN), runtime error (OIMOKY BBHITTOTHEHUS),
undefined behaviour (UB)). Moaudukatops! TUIIOB U CBSI3aHHbBIE C HUMU BOIPOCHL. YKka3aTenu. OyHkuuu (ykazaTenu Ha QyHKIMH, QYHKIUU C TIepe-
MEHHBIM YHCJIOM apryMEHTOB, apI'YMEHTBHI [10 YMOJIUAHUIO, ITeperpy3ka GyHKIUN).
1.3.  Omneparopsl new u delete. Ccpiiku. Koncrantel. Oneparops! ssBHOTO npeoOpa3oBaHusi TUIIOB (cast). OnepaTopsl «.», «->», this. OnepaTop npu-
CBaMBaHUs, MpaBwiIo Tpex. CIHMCKU MHULIMAIM3AlKU B KOHCTpyKTopax. KirtoueBoe cnoBo explicit. KoHcTaHTHBIE METOIBI.
1.4. KuroueBoe cmoBo mutable. KiitoueBoe cioBo friend. Jlenerupyromme KoHCTpyKTOpHI. KittoueBoe c1oBo static. Yka3aTenu Ha YICHBI.
1.5.  Tleperpyska omepatopoB. Apupmerrueckue onepatopsl. Onepatopsl cpaBHeHHs. HKpeMeHT u aekpemeHT. KBaapatusie ckoOku. Kpyribie
ckoOkH. OmepaTopbl «&&», «||» 1 «,». Onepatopsl «*», «&» u «- > ». [leperpyska C-style cast.
1.6.  Beenenue B OOII. Knaccel u ctpykTypbl. KOHCTpYKTOp, AECTPYKTOP U ONEpaTop NpUCBauBaHUsl (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KO-

IIUPOBAHHUS).
1.7. Hacnenoanue. O0bsBiaeHue. COKphITHE HMEH NIPU HacleqoBaHUU. [1oMCK MMEH TTpHu HaclieIOBaHNUHU (COKPBITHE UMEH HACIEIHUKOM, SIBHBIN BbI-




30B METOJIOB MpeKa, I0YeMy KOMIWISTOP MOKET HE YBUJIETh IMYOIMYHBIA METOJT WM aTpUOyT Kilacca, pa3finyue KJIacCoB U CTPYKTYp IPHU HACIeA0Ba-
HUU, TOHKOCTH 3aIpeToB Mpu public-HaciaenoBaHUM OT Kjlacca ¢ private-HacaeI0BaHueM, IOCTYITHOCTD Jpy3bsiM protected MeTo10B/aTprOyTOB MpeaKa).
1.8.  Ilopsaok BbI30Ba KOHCTPYKTOPOB M JIECTPYKTOPOB IIPU Hacie10BaHNH. MHOKECTBEHHOE Haciie[oBaHue (podiemMa poMOOBHIHOTO HacleA0Ba-
HUSL, IPOOJIEMa «CBIH - TIPSIMON HacIeAHUK 0a0ykn»). BupTyansHoe HacIeI0OBaHUE.

1.9. IlpuBenenue TUMOB MEX 1y HacienqHukamu (dynamic cast). Bupryansubie pyHKIMn. BupTyanbHbiii 1ecTpyKTOp. AOCTpaKTHBIC KJIACCHI.
Override u final. Onepatop typeid.

1.10. Illa6monsl. O0bsBIeHHE madioHoB. Crienranu3aruu mabdaonoB. Mcnons3oBanue typedef, typename, remove const, remove reference, etc.
[TpaBwiia BbIBOIa IA0IOHHBIX THIOB. non-type template parameters.

1.11. Variadic templates (11a610HBI ¢ IEPEMEHHBIM KOJUYECTBOM I1a0JIOHHBIX apryMeHToB). Micnons3oBanue ¢pynkropa. CRTP (Curious Recurring
Template Pattern).

1.12. HUcknrouenus (exceptions). OcobeHHocTH uckiatouenuii. Kimouessie cinosa throw, try, catch. Otnudne Mexay UCKIIOUeHUAMHU U omnokamu. [1o-
CJIEIOBATEIBLHOCTD U IIPaBUJIa 0OPa0OTKU UCKITIOUEHUH.

1.13. KonupoBauue npu uckioueHusax. [Ipodraembl uckiodeHuii (CuenupuKanuy HCKIIOUEHNN «cTapasi BepCus» U «HoBas Bepcus»). [Ipobnema uc-
KJIIOUEHHUH B KOHCTpYKTOpax. [Ipobnema uckitoueHuil B gectpykropax. I'apantust 6€301acHOCTH MPU UCKIIOYECHHUSX.

1.14.  Annoxatopsl. Onepatop placement-new. [leperpyska operator new u operator delete. nothrow new, new_handler, allocator, allocator _traits.
1.15. Konreitaepsl. [TocnenoBarenpable KOHTEHHEPHI (Vector, deque, array, list, forward list) Merons! insert, splice, unique, sort, erase, size.

1.16. AccouuatuBHble KOHTEHHEPHI (set, multiset, map, multimap). Metonast find, count, lower bound, upper_bound, equal range, unordered map,
unordered set, unordered multimap. Aganteps! (stack, queue, priority queue).

1.17. 1Habnonnsle napametpsl. hash. Cnennanbuelie GpyHkmMu (s xem-tadnun). CpaBHeHHE BpeMeHH padoThl onepaiuii 111 KOHTEHHEpPOB.

Jlaboparopusie paboTs! 11 mrT. o 2 vaca:

2.1. JIuneiiHble aIrOPUTMBI.

2.2. Pa3BeTBIAIONUIUECS ANTOPUTMBI.

2.3. lluxnuyeckre alropuTMbl.

2.4. [luxnuueckre aropuTMsbl, IPAKTUUECKOE IPUMEHEHHE.
2.5. [lukyMueckue alropuT™Mbl, 00paboTKa MOCIeA0BATEIIbHOCTEH.
2.6. JIsyxmepHbie MaccuBbL. OOpaboTKa YaCTH MacCHBa.
2.7. OyHKIHH.

2.8. ®ynkuuu. MaccuBbl, Kak TapaMeTpBbl.

2.9. Pexypcus.

2.10. daitinebl.

2.11. Knaccsl.

Jlaboparopubie paboTsl 3 mT. 110 4 yaca:
2.12. OgHOMEpHBIE MAaCCHUBHI.



2.13. JIByxMepHbIE MaCCUBBI
2.14. Ctpoxku.

JlexnuonHbIe 3augTrs 17 mT. mo 2 4aca:

1.1. Cucrema koHTpOIIS Bepcuid git. OCHOBHBIC OTIEPAIIMH, BETKH, KOMMHUTHI. SI3BIK TIporpammupoBanus Python: onucanne u dpunocodus. Hotudukarus
THUIIOB.

1.2.  Crunp HanmcaHus: yagni, kiss, dry, solid. KogupoBka, ¢pusndeckue u joruueckue ctpoku. OnepaTtopHbie ckoOku. KOHUKO ¥ 9MO13H.

1.3, Ctpoku, CTPOKOBBIE JIUTEPAIIbI, ONiepaliu co ctpokamu. Oneparuu hopmatupoBanus. Mnentudukaropsl, mpocTpaHCcTBa UMEH, 00JaCcTh BUAM-
MOCTH.

1.4.  BcrpoeHHbIE TUIIBI B SI3bIKE TPOrpaMMupoBanus Python: meno4rcieHHbli, BEECTBEHHBIH, KOMIUIEKCHBIN, IOTHUECKUI. Y IPaBISIONIAe KOH-
CTPYKLHUU: OTepaTOpbl BETBICHUH U ITUKIIOB.

1.5. ®ynkuuu B s3ike Python, lambda dynkmum. @yHkium nepsoro poaa, yuctele GyHKuu. Buasl mapamerpoB ¢ynkuuu. [Tapamerpsl mo ymosda-
Huto: *args, **kwargs.

1.6. ®ynkuuu npeodpazoBanus TUNOB. OYHKIIUN BBOJIa-BbIBOJIA.

1.7.  TlocnemoBarenbHocTt. Koptexu. (,) u tuple(). [locnenoBarensuoct. Crucku. Cpessi.

[] m list(). [TocnenoBarenpHOCTH. CiioBapu. {} u dict().MHuoxxecTBa U onepanuu Haj HUMH. set().

1.8.  Ob6pabotka uckmoueHuii. Jlekopatopsl. ['enepatopsl. I'eHepaTopHbie BhIpaKEHHUS.

1.9.  HUreparopsl. ®yHkiuu: iter, enumerate, sorted. Moays itertools. ®yHkiun

itertools.chain, itertools.repeat, itertools.count. @yHkiuu st 00pabOTKH MOCIe0BaTeIbHOCTEN: range, map, filter, sum, reduce, zip.

1.10. OO6bekTHO-OpHeHTHpOBaHHOE porpammupoBanus (OOIT) Ha s3b1ke mporpammupoBanus Python. Onucanue kinaccos. OOII B python: arpuOyThl,
CBOMCTBA, COKPBITHE IAHHBIX.

1.11. Tunmzanusa u nomumopduszm. Umutanus tunos. [leperpyska onepaTopoB. Marndeckue METObI.

1.12.  OOII B Python. Ocob6ennoctu HacnenoBanus. CTaTH4ecKue METOABI M METOBI Kiacca.

1.13.  Vrtunas tunuzanus B Python. Menemxep konTekcra. Padota ¢ daitmamu B Python. Utenne 6eckoneqHbIX (haitiioB.

1.14.  AcuHXpOHHOE MporpaMMupoBaHue. MoTuBauus, npodsieMsl U pemeHus. Asyncio.async/await. Kopytussl. GIL 1 MHOronoTo4Hble porpamMmsl.
Mprotekcnl 1 ceMadopsl. Kimace Thread. [Torok, mpornecc.

1.15. Monaynu u maketsl. GUI 6ubnunorexu. TKinter, pyQt, bubnuorexkun numpy, matplotlib, pandas, sympy.

1.16. ®peiimBopku Django, aiohttp. Ocobennoctu npumenenus. TectupoBanue. FOHUT u uHTErpanonHoe trectupoBanue. ®opmarel CSV, json, xml.
UYrenue u 3anuch cpeacrsamu Python.

1.17. Perynspusle Bolpaxkenusi. Onpezenenue, madioHbl, OCHOBHbIE MeTOIbl. Y ckopenue Python. Numba, Cython, unterpauus ¢ C/C++.

JlabopaTtopubie paboTel 8 TIT. 1O 2 yaca:

2.1. Cucrema KOHTpOJIS BepcHii git.

2.2. Ctpykrypa npoekrta. OO0CyKIeHNe TEXHUIECKOTO 3aJaHus.
2.3. Pa3paboTka 6ubIHOTeKH



2.4. Beirpy3ka OMOJMOTEK B OTKPBITHINA JOCTYII.
2.5. TectupoBanue.

2.6. Kox peBslo.

2.7. OpopmiieHHE TTOSICHUTETLHOW 3aIHUCKH.
2.8. IIpencrasieHue npoekTa.

T'00 nauana noocomoeku (no yuebHomy niamy) 2026

Obpazosamenvuoiii cmandapm (CYOC) om 20.12.2023




