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

ConepxaHue AUCHUTIMHEBI
Jlexknonnsle 3ausatus 17 mT. mo 2 yaca:
1.1. BBenenue B s13bIk. OCHOBHBIE MOHATUS U UCTOPHS sA3bIKa. CTpykTypa nporpamMMbl. O0bsBIeHNS (PyHIAMEHTaIbHBIE TUITbI, HACHTU(PHUKATOPDI, JIH-
Tepajbl, HeIBHbIE KOHBEPCUH TUIIOB, Pa3HUIIA MKy OOBSBICHUEM H ONpe/IeIeHNEM, 00JacTH BUAUMOCTH). BeipaxkeHnus (6a3oBbIe onepaTopsl, onepa-
TOPBI IPUCBAUBAHMsI, OTIEPATOPBI CPABHEHUS, TEPHAPHBIN omepaTop, MHKPEMEHT U IEKPEMEHT, oriepaTop sizeof, onepaTtop 3amsras).
1.2.  Vnpanstoume koHCTpyKIuu. Bunsl ommbok 1 UB (compile-time error (ormuOku KOMIUIISAIMH), runtime error (OIMUOKY BHITIOTHEHUS),
undefined behaviour (UB)). Moaudukatops! TUIIOB U CBSI3aHHBIE C HUMU BOIPOCHL. Yka3aTenu. OyHkuuu (ykasaTenu Ha QyHKIMH, GYHKIUU C TIepe-
MEHHBIM YHCJIOM apryMEHTOB, apIYMEHTHI [10 YMOJIUAHUIO, ITeperpy3ka GyHKIUN).
1.3.  Omneparopsl new u delete. Ccbiiku. Koncrantel. Oneparopsl IBHOTO npeoOpa3zoBaHus TUIOB (cast). Onepatopsl «.», «->», this. OnepaTtop npu-
CBaMBaHUs, MpaBmwiIo Tpex. CIMCKU MHULIMAIM3AlKU B KOHCTpyKTopax. KirtoueBoe cnoBo explicit. KoHcTaHTHBIE METOIBI.
1.4.  Kmrouesoe cmoBo mutable. KimtoueBoe cioo friend. Jlenerupyrormme KoHCTpYKTOphI. KitroueBoe cmoBo static. Yka3aTenu Ha YJIeHBI.
1.5.  Tleperpyska onepatopoB. Apupmernueckue onepatopsl. Onepatops! cpaBHeHHs. THKpeMeHT u aekpemeHnT. KBaapatnsie ckoOku. Kpyribie
ckoOKkH. OmepaTopbl «&&», «||» u «,». Onepatopsl «*», «&» u «- > ». [leperpyska C-style cast.
1.6.  Beenenue B OOII. Knaccel u ctpykTypbl. KOHCTpYKTOp, AECTPYKTOP U ONEpaTop NpUCBauBaHUsI (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KO-

IIUPOBAHHUS).
1.7.  Hacnenoanue. O0bsBiaeHue. COKphITHE HMEH NPU HaciaeAoBaHUU. [lorCK MMEH TP HaclIeJOBaHUU (COKPHITHE UMEH HACIICTHUKOM, SIBHBIA BbI-




30B METOJIOB MpeKa, MoYeMy KOMIWISITOP MOKET HE YBHJIETh IMyOIMYHBIA METOJT WM aTpUOyT Kilacca, pa3indyKe KJIacCoB U CTPYKTYp IPHU HACIEA0Ba-
HUH, TOHKOCTH 3aIIPeTOB MpH public-Hacieq0BaHUM OT KJlacca ¢ private-Haciaeq0BaHueM, JOCTYITHOCTh APY3bsiM protected MeTo10B/aTprOyTOB MpeaKa).
1.8.  Tlopsaok BbI30Ba KOHCTPYKTOPOB M JIECTPYKTOPOB IIPU Hacie10BaHUU. MHOKECTBEHHOE HacienoBaHue (mpodiemMa poMOOBHIHOTO HacleA0Ba-
HUSL, IPOOJIEMa «CBIH - TIPSIMON HacIeHUK 0a0yIIkn»). BupTyansHOe HacIeI0BaHUE.

1.9. IlpuBenenue TUMOB MEX 1y HacienHukamu (dynamic cast). Bupryansubie pyHkimu. BupTyanbHbiid 1ecTpyKTOp. AOCTpaKTHBIC KJIACCHI.
Override u final. Onepatop typeid.

1.10. Illa6monsl. O0bsBIeHHe madimoHoB. Crienranu3anuu mabdaonoB. Mcmons3oBanue typedef, typename, remove const, remove reference, etc.
[TpaBwiia BbIBOIa IIA0IOHHBIX THIOB. non-type template parameters.

1.11. Variadic templates (11a610HBI ¢ IEPEMEHHBIM KOJUYECTBOM I1a0IOHHBIX apryMeHToB). Micnonb3oBanue ¢pynkropa. CRTP (Curious Recurring
Template Pattern).

1.12. HUckmnrouenus (exceptions). OcobeHHocTH uckiItoueHuii. Kimrouessie cinosa throw, try, catch. Otnudne Mexay UCKIIOUeHUAMHU U omuokamu. [1o-
CJIEIOBATEIbHOCTD U IIPaBUJIa 0Opa0OTKU UCKITIOUEHUH.

1.13. KonupoBanue npu uckimoueHusax. [Ipodraemsl uckirodennii (cnenuuKaniuy HCKIIOUEHUN «cTapas Bepcus» U «HoBas Bepcusi»). [Ipobiema uc-
KJIIOUEHUH B KOHCTpYKTOpax. [Ipobnema uckitoueHuil B gectpykropax. ['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. [locnenoBarenpable KOHTEHHEPHI (Vector, deque, array, list, forward list) Merous! 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 napamerpsl. hash. Cnennanshelie GpyHkmu (s xem-tadnun). CpaBHEHHE BpeMeHH paOoThl onepaiuii 111 KOHTEHHEepOB.

Jlaboparopusie paboTsr 11 mrT. mo 2 vaca:

2.1. JIuneiiHble aITOPUTMBI.

2.2. Pa3BeTBIAIOMIUECS ANTOPUTMBI.

2.3. lluxnuyeckre alropuTMbl.

2.4. [luxnuueckne alropuTMbl, IPAKTUUECKOE IPUMEHEHHE.
2.5. [lukynueckue alropuT™Mbl, 00paboTKa MOCIeA0BaTEIIbHOCTEH.
2.6. JIsyxmepHbie MaccuBBL. OOpabOTKa YaCTH MacCHBa.
2.7. OyHKIHH.

2.8. ®ynkuuu. MaccuBbl, Kak IapaMeTpBbl.

2.9. Pexypcus.

2.10. daitinebl.

2.11. Knaccsl.

Jlabopartopusie paboTsl 3 mIT. 10 4 yaca:
2.12. OgHOMEpHBIE MAaCCHUBHI.



2.13. JIByxMepHbIE MaCCUBBI
2.14. Ctpoxku.

JlexnuoHHbIe 3angaTys 17 mT. mo 2 yaca:

1.1. Cucrema koHTpOIIS Bepcuit git. OCHOBHBIC OTIEPAIIMH, BETKH, KOMMHUTHI. SI3BIK miporpammupoBanus Python: onucanne u dpunocodus. Hotuduxarus
THUIIOB.

1.2.  Crunp HanucaHus: yagni, kiss, dry, solid. KogupoBka, ¢puszndeckue u joruueckue ctpoku. OnepaTtopHbie ckoOku. KOHUKO ¥ 9MO/13H.

1.3, Ctpoku, CTPOKOBBIE JIUTEPAIbI, ONlepaliu co ctpokamu. Oneparmu hopmatupoBanusi. Mnentudukaropsl, mpocTpaHCcTBa UMEH, 00JaCcTh BUAM-
MOCTH.

1.4.  BcrpoeHHbIE TUITBI B SI3bIKE TPOrpaMMupoBanust Python: meno4rcieHHbli, BEECTBEHHBIH, KOMIUIEKCHBIN, TIOTHUECKUH. Y IPaBISIONIAE KOH-
CTPYKIIMHU: ONIEPATOPhl BETBICHUHN U IIUKIIOB.

1.5. ®ynkuuu B s3ike Python, lambda dynknum. @yskium nepsoro poxa, yuctele GyHKuu. Buasl mapamerpoB ¢ynkuuu. [Tapamerpsl mo ymomnda-
Huto: *args, **kwargs.

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

1.7.  TlocnenoBarenbHocTt. Koptexu. (,) u tuple(). [locnenoBarensnoct. Crucku. Cpessl.

[] m list(). [TocnemoBarenpHOCTH. CiioBapu. {} u dict().MHoxecTBa U onepanuu Hag HUMHA. set().

1.8.  O6pabotka uckimoyeHuit. Jlekoparopsl. I'eneparopsl. I'eHepaTopHble BhIpaKEeHU.

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

itertools.chain, itertools.repeat, itertools.count. @yHkiuu st 00pabOTKH MOCIIe0BaTeIbHOCTEN: range, map, filter, sum, reduce, zip.

1.10. Oo6bekTHO-OpHeHTUpOoBaHHOE porpammupoBanus (OOIT) Ha s3b1ke TporpammupoBanus Python. Onucanue kinaccos. OOII B python: arpuOyThl,
CBOWCTBA, COKPBITUE TaHHBIX.

1.11. Tunuzanus u nonumopdusm. Mmuranus tunos. [leperpyska oneparopoB. Marnueckue METOABI.

1.12.  OOII B Python. Ocobennoctu HacienoBanus. CTaTudeckre METOAbI U METObI Kiacca.

1.13.  VYrtunas tunuzauus B Python. Menemxep konrekcra. Pabora ¢ daitnamu B Python. Utenue 0eckoHeuHbIX (haiiioB.

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

1.15. Monaynu u maketsl. GUI 6ubnumorexku. TKinter, pyQt, bubnuorexun numpy, matplotlib, pandas, sympy.

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

1.17. Perynspusle Bolpaxkenusi. Onpezenenue, madiioHbl, OCHOBHbIE MeTo1bl. Y ckopenue Python. Numba, Cython, unaterpauus ¢ C/C++.

Jlabopartopubie paboTel 8 TIT. 1O 2 yaca:

2.1. Cucrema KOHTpOJIS BepcHii git.

2.2. Ctpykrypa npoekrta. OO0CyXIeHNEe TEXHUIECKOTO 3aJaHus.
2.3. Pa3paboTka 6ubIHOTeKH



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

2.6. Kox peBblo.

2.7. OpopmiieHHE TTOSICHUTETLHOW 3aIUCKH.
2.8. IIpencraBieHue npoekTa.
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