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dopmupyembie komnetenmun: OITK-7, OIIK-8, OITK-9.

ConepxaHue AUCHUTIHHEBI
Jlexnonusle 3ausatus 17 mT. mo 2 yaca:
1.1. Beeaenue B s3bik. OCHOBHBIC IOHSITHSI U UCTOPHS s13bIKa. CTpyKTypa mporpaMMbl. O0bsiBieHus (HyHIaMeHTaIbHbIE THITBI, HICHTU(DUKATOPHI, JTH-
Tepajbl, HeIBHbIE KOHBEPCUH THUTIOB, Pa3HUIIA MEXITY OOBSBICHUEM H ONpE/IeICHNEM, 00JacTH BUANMOCTH). BeipaxkeHus (0a30BbIe onepaTopsl, orepa-
TOPBI MPUCBANBAHUs, OTIEPATOPHI CPABHEHHUS, TEPHAPHBIN OMepaTop, UHKPEMEHT U IEKPEMEHT, omepaTop sizeof, omneparop 3amsTasi).
1.2. Vnpasnsroume KoHCTpyKIMU. Buabl ommbok u UB (compile-time error (ommOky KOMIUISIKMK), runtime error (OINOKY BHIIOIHEHNUS),
undefined behaviour (UB)). MoaudukaTopsl TUIIOB U CBsI3aHHBIE C HUMU BONIPOCHL. YKa3zarenu. OyHkiuu (ykazarenu Ha GyHKIMH, QYHKITUH C TIepe-
MEHHBIM YHCIIOM apTyMEHTOB, apTyMEHTHI TI0 YMOTYAHHUIO, TIEPerpy3Ka PYHKIIHA).
1.3.  Omepatopsl new u delete. Ccbutku. KoncranTel. OniepaTopsl SBHOTO ITpeoOpa3oBanus THIIOB (cast). OmepaTopsl «.», «->», this. Omeparop npu-
CBaMBaHUs, MpaBuio Tpex. CIUCKY MHUIMAIN3AlKUY B KOHCTpyKTOpax. KimoueBoe cioBo explicit. KoHCTaHTHBIE METOBI.
14. KiroueBoe cioBo mutable. KimtoueBoe cioso friend. Jlenerupyromue koHcTpykTOpbl. KimtoueBoe ciioBo static. Ykazarenu Ha WICHHI.
1.5. Ileperpy3ska onepatopoB. Apudmerndeckue oneparopsl. Oneparopsl cpaBHeHus. IHKpeMeHT U ekpeMeHT. KBagpaTHsie ckoOku. Kpyrisie
ckoOku. Omepatopsl «&&», «||» 1 «,». OnepaTopsl «*», «&» u «- > », [leperpyska C-style cast.
1.6. Bseaenue B OOII. Kiaccer u crpyktypsl. KOHCTpYKTOp, IECTPYKTOP U ONIepaTop MpHCBanBaHUs (KOHCTPYKTOP, NECTPYKTOP, KOHCTPYKTOP KO-

IIUPOBAHHUS).
1.7. Hacnenoanue. O0bsiBieHue. COKpbITHE UMEH NPH HaclienoBaHUU. [lonck uMeH npu Hacie1oBaHUU (COKPBITHE UMEH HACIIEAHUKOM, SIBHBIHM BbI-




30B METOJIOB MpeKa, I0YeMy KOMIMISITOP MOKET HE YBUIETh IMYOIMYHBIA METOJT WM aTpUOyT Kilacca, pa3iniyue KJIacCoB U CTPYKTYp IPHU HACIeA0Ba-
HUU, TOHKOCTH 3aIpeToB Mpu public-HaciaenoBaHUM OT Kjlacca ¢ private-HacaeI0BaHueM, TIOCTYITHOCTh Jpy3bsiM protected MeTo10B/aTprOyTOB MpeaKa).
1.8. Tlopsmok BbI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB MPHU HaclieoBaHUU. MHOXECTBEHHOE HaclieoBaHue (mpodiieMa poMOOBUIHOTO HACTIE10Ba-
HUSL, IPOOJIEMa «CBIH - TIPSIMON HAacIeAHUK 0a0yIkn»). BupTyansHOe HaCIeIOBaHHE.

1.9. IlpuBenenue TunoB Mexay HacineaHukamu (dynamic cast). Bupryanpasie GyHKIuN. BUpTyanbHbIil 1ecTpyKTOp. AOCTpaKTHBIE KIACCHI.
Override u final. Onepatop typeid.

1.10. IIa6aousr. O6bsaBieHne mabdaonos. Crenuanu3anuu mabiaoHoB. Mcnons3oBanue typedef, typename, remove_const, remove_reference, etc.
[TpaBuia BeIBOA maOJOHHBIX TUIIOB. NON-type template parameters.

1.11. Variadic templates (1ra60HbI ¢ TEPEMEHHBIM KOJIMYESCTBOM IA0JIOHHBIX apryMeHToB). Mcnomnb3oBanue ¢pynkropa. CRTP (Curious Recurring
Template Pattern).

1.12. Hckmouenus (exceptions). Ocobennoctu uckiarouenuii. Kirrouessie cioBa throw, try, catch. OTianune MeKay HCKIFOUCHUAMH U ornOkamu. [1o-
CJIEIOBATEIBbHOCTD U IIPaBUJIa 0OPa0OTKU UCKITIOUEHUH.

1.13. KomupoBanue mpu ucKIoueHUsX. [IpoOnemMbl HCKITFOUeHHH (CrIenn(pUKAIMT HCKITFOUCHUHN «cTapasi BepCus» U «HOBasl Bepcus»). [Ipobiaema uc-
KJIIOUEHHUH B KOHCTpYKTOpax. [Ipobinema uckitoueHuil B gectpykropax. I'apantust 6€301acHOCTH MPU UCKIIOYECHHUSX.

1.14. Annokatopsl. Oneparop placement-new. ITeperpy3ska operator new u operator delete. nothrow new, new_handler, allocator, allocator_traits.
1.15. Kounreitneps!. [TocnenoBarenbHbie KoHTelHEepsI (Vector, deque, array, list, forward_list) Meronsr insert, splice, unique, sort, erase, size.

1.16. AccomnmaruBubie KoHTelHEpHI (Set, multiset, map, multimap). Meroas: find, count, lower_bound, upper_bound, equal_range, unordered_map,
unordered_set, unordered_multimap. Ananreps (stack, queue, priority_queue).

1.17. 1lla6nounnsie mapametpsl. hash. Crenuanphblie GyHkiwn (s xeur-Tadmui). CpaBHEHHE BpeMeHU paboThI OMepalyii st KOHTEHHEPOB.

JlaGopatopusie pabotsl 11 mit. no 2 yaca:

2.1. JIuneiHble anrOpUTMBI.

2.2. Pa3BeTBIISIOIUECS aJTOPUTMBI.

2.3. lluxnuyeckre alropuTMbl.

2.4. lluxknrueckue ajaropuTMbl, IPaKTHUECKOE IPUMEHEHHUE.
2.5. [lukynueckue alropuT™Mbl, 00paboTKa MOCIeA0BaTEIIbHOCTEH.
2.6. JIsyxmepHbie MaccuBbL. OOpabOTKa YaCTH MacCHBa.
2.7. OyHKIHH.

2.8. ®yHKuuu. MaccuBbl, Kak mapameTphl.

2.9. Pexypcus.

2.10. Paitnebl.

2.11. Knaccsl.

Jlabopartopusie paboTsl 3 mIT. 110 4 yaca:
2.12. OgHOMEpHBIE MAaCCHUBHI.



2.13. JIByxMepHbIE MaCCUBBI
2.14. Ctpoxku.

JlexnuonHsle 3angTys 17 mT. mo 2 gaca:

1.1. Cucrema koHTpoJIs Bepcuid git. OCHOBHBIE OTNepallii, BETKH, KOMMUTHI. S3bIK mporpamMmMmupoBanus Python: onucanue u punocodus. Horudukamms
THUIIOB.

1.2.  Crwip Hanucanus: yagni, kiss, dry, solid. KonupoBka, pusnueckue u morudeckue crpoku. OnepaTopHbie ckoOku. FOHMKOM 1 SMOA3H.

1.3.  Crpoxu, CTpOKOBBIE JINTEPAJIBI, OTlepauu co crpokamu. Onepauuu popmarupoBanus. UneHTuuKaTopsl, IPOCTPaHCTBA UMEH, 00J1aCTh BHIU-
MOCTH.

1.4. BcTpoeHHBIE THIIBI B SI3BIKE IPOTpaMMUpOBaHus Python: 1enouncienHbIi, BEIEeCTBEHHBINH, KOMITJICKCHBIH, TOTHYECKHA. Y TIPaBIISIONINE KOH-
CTPYKLIUU: OTIepaTOPbl BETBICHUI U LIUKIIOB.

1.5. ®ynkuun B s3eike Python, lambda ¢pynkumu. dyaknum nepBoro poaa, yncteie GyHKIMUA. Buabl mapametpos Gpynkuuu. [lapameTpsr mo ymonya-
Huto: *args, **kwargs.

1.6. @ynkuun npeodpazoBanus THIIOB. DyHKIINK BBOIA-BBIBOJIA.

1.7. TlocnenoBarensHoctu. Koprexu. (,) u tuple(). [TocnenoBarensnoctu. Crincku. Cpe3bl.

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

1.8. OOpabotka ucknrouenuid. Jlekoparopsl. ['eneparopsl. ['eHepaTopHbIE BEIpaKEHUSI.

1.9. Ureparopsl. @yuknuu: iter, enumerate, sorted. Moayus itertools. ®yukuun

itertools.chain, itertools.repeat, itertools.count. ®yuxkimu aj1st 06pabOTKH MOCIeA0BATENBHOCTEH: range, map, filter, sum, reduce, zip.

1.10. OOwekTHO-OpUeHTHpPOBaHHOE porpammupoBanus (OOI) Ha s3bike porpamMmupoBanus Python. Onucanue kiaccos. OOII B python: atpu0yTsl,
CBOMCTBA, COKPBITHE TAHHBIX.

1.11. Tunwuzauus u nonmumoppusm. Umurtanus tunos. [leperpyska oneparopoB. Marndeckue METOABI.

1.12. OOII B Python. Ocobennoctu HaciaenoBanusi. CTaTH4eCKHe METOJIbI U METO/IbI KJIacca.

1.13. VYrunas tunmsaius B Python. Mernemxkep konTekcra. Pabota ¢ daiimamu B Python. Utenne 6eCkOHEUHBIX (haiiioB.

1.14. AcunxpoHHOe NporpamMmmupoBanue. MoTusaius, npodiaemsl 1 pemeHus. Asyncio.async/await. Kopyrunsl. GIL 1 MHOTOIoTO4HbIE IPOTPaMMBI.
Mprotekcnl 1 ceMadopsl. Kimace Thread. [Torok, mpornecc.

1.15. Moaynu u maketsl. GUI 6ubmuorexu. TKinter, pyQt, bubnuorexku numpy, matplotlib, pandas, sympy.

1.16. dpeitmBopku Django, aiohttp. Ocobennoctu npumenenus. TectupoBanue. FOHUT 1 nHTErpannonHoe TectupoBanue. @opmater CSV, json, xml.
Yrenue u 3anuck cpencrsamu Python.

1.17. Perynspusie Beipaxkenust. OnpeneneHue, madioHbl, OCHOBHbIE MeTO/IbI. Y ckopenue Python. Numba, Cython, unrterparus ¢ C/C++.

Jlaboparopubie paboTel 8 miT. 0 2 Yaca:

2.1. Cucrema KOHTpOJIsl Bepcuid git.

2.2. Ctpykrypa npoekra. OO0Cyk1eHIe TEXHUIECKOTO 3a/IaHusl.
2.3. Pa3zpabotka 6ubnmnorexku



2.4. Beirpy3ka OMOJIMOTEK B OTKPBHITHIN JOCTYII.
2.5. TectupoBanue.

2.6. Koz peBbio.

2.7. OdopmiteHNE MOSICHUTEILHON 3aITUCKH.
2.8. IlpencraBieHue npoekTa.

T'00 Hauana noocomoeku (no yuebHomy niamy) 2026

Obpazosamenvuvi cmandapm (CYOC) om 20.12.2023




