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®opmupyemblie komnetenunu: OITK-7, OIK-8, OIIK-9.

ConepxaHue AUCIMIIIHHBI
JlexnuoHHusle 3angaTys 17 mT. mo 2 4Jaca:
1.1. BBenenue B s1361k. OCHOBHBIE TOHATHUS U UCTOpHUSA sA3bIKa. CTpykTypa nporpammbl. OObsBieHus (PyHIaMEeHTATbHBIE THUITBI, UICHTH()UKATOPHI, JIN-
TepaJibl, HeIBHbIE KOHBEPCHH TUIIOB, Pa3HUIIA MEX1Y OOBSBICHUEM H ONpe/eieHueM, 00JacTu BUAUMOCTH). BeipaxkeHnus (0a30oBble onepaTopsl, onepa-
TOPbI IPUCBAUBAHUS, ONIEPATOPHI CPABHEHHUS, TEPHAPHBIN OMepaTop, MHKPEMEHT U JIEKPEMEHT, orniepaTop sizeof, onepaTop 3amsiTas).
1.2.  Vupanstoume koHcTpykiun. Bunsl ommbok n UB (compile-time error (ommOKy KOMIUATISINH ), runtime error (OIMOKH BBITIOTHEHUS),
undefined behaviour (UB)). Moaundukatopbl TUIIOB U CBsI3aHHBIE C HUMU BOIIPOCHL. YkazaTenu. @ynkuuu (ykazaTenu Ha QyHKIH, QYHKIIUHU C TTepe-
MEHHBIM YHCIIOM apr'yMEHTOB, apryMEHTBI TI0 YMOJIYaHHUIO, Ieperpy3ka QyHKIIHi).
1.3.  Omnepatopsl new u delete. Ccpuiku. KoncranTtsl. Oneparopsl sBHOTO peodpa3zoBaHus THIOB (cast). OnepaTopsl «.», «->», this. Oneparop npu-
cBauBaHus, npaBuiio Tpex. CMCKHU HHUIMANU3AIMK B KOHCTpYyKTOopax. KimoueBoe cinoBo explicit. KoHcTaHTHBIE METOIBI.
1.4.  KimoueBoe cioBo mutable. KitoueBoe cioBo friend. Jlenerupyromue KoHCTpyKTOphl. KimtoueBoe cioBo static. Yka3aTenu Ha YJIeHBI.
1.5. Ileperpy3ka omeparopoB. Apudmerudeckue oneparopsl. OnepaTopsl cpaBHeHUs. THKpeMeHT u nekpemenT. KBaapatueie ckoOku. Kpyribie
ckoOku. Omepatopbl «&&», «||» 1 «,». OnepaTopsl «*», «&» u «- > ». [leperpyska C-style cast.
1.6. Beenenue B OOII. Knaccel u ctpykrypbl. KOHCTpYKTOp, ECTPYKTOP U OllepaTop MPUCBaMBaHUS (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KO-

MAPOBAHUA).
1.7. HacnenoBanue. O0bsiBinenne. COKpeITHE UMEH MPH HacieqoBaHuu. [Iorck MEH NpH HaclieA0BaHUH (COKPBITUE UMEH HACIETHUKOM, SIBHBIN BbI-




30B METOJIOB MPEJIKa, TOYeMY KOMITMIIATOP MOXET HE YBUAETh IMYOJIUUHBIA METO UM aTpUOYT KJlacca, pa3inuyne KIacCcoB U CTPYKTYp IIPU HacIe10Ba-
HUM, TOHKOCTH 3allpeTOB MpH public-HacienoBaHuu OT Ki1acca ¢ private-HacleqoBaHuEeM, JOCTYITHOCTh APY3bsiM protected METOIOB/aTpuOyTOB MIpEeaKa).
1.8.  Tlopsaok BbI30Ba KOHCTPYKTOPOB U AECTPYKTOPOB MPH HAcleAOBaHNH. MHOKECTBEHHOE Hacle0BaHue (podieMa poMOOBUIHOTO HACIE10Ba-
HUs, Tpo0JIeMa «ChIH - PSIMOM HacleqHUK 0a0ymKku»). BupryanpHoe HacieqoBaHueE.

1.9.  IIpuBenenue THMNOB MexAy HaciaenqHukamu (dynamic cast). Buptyansuslie ¢pyHkunu. BupryanbHblil necTpykrop. AGCTpaKTHBIE KIACCHI.
Override u final. Oneparop typeid.

1.10. Hlabmonsl. O0wsBneHUE madnoHoB. Crienuanu3anuu madnoHos. Mcnonb3oBanue typedef, typename, remove const, remove reference, etc.
[TpaBuna BbIBO/IA MIA0JIOHHBIX THIIOB. non-type template parameters.

1.11. Variadic templates (11abg0HBI ¢ TEPEMEHHBIM KOJIMYECTBOM LIa0IOHHBIX apryMmeHToB). Mcnonbs3zoBanue ¢pynkropa. CRTP (Curious Recurring
Template Pattern).

1.12.  MUckmrouenus (exceptions). Ocobennoctu uckmouyenuid. Kimouessie cioBa throw, try, catch. Otnnune Mmexay uckiIroueHUsIME 1 omrOkamu. [lo-
CJIEIOBATEILHOCTH U TIPaBUiIa 00PaOOTKH UCKITIOYCHHH.

1.13. Konuposanue npu uckimodeHusx. [Ipobnemsl uckimoueHni (crienuduKayu HCKITIOUEHUH «cTapast Bepcusi» U «HoBast Bepcusi»). [Ipobrnema uc-
KIIFOUCHHH B KOHCTpYKTOpax. [IpobieMa nckimroueHunit B AecTpykropax. ['apanTus 6€301acHOCTH IPH UCKITIOUEHUSX.

1.14.  Annoxkatopsl. Onepatop placement-new. [leperpyska operator new u operator delete. nothrow new, new_handler, allocator, allocator_traits.
1.15. Konteitnepsl. [locnenoBaTensHbie KOHTEHHEPHI (vector, deque, array, list, forward list) Metonsr insert, splice, unique, sort, erase, size.

1.16. AcconuaruBHble KOHTeHHEpHI (set, multiset, map, multimap). Metozs! find, count, lower bound, upper bound, equal range, unordered map,
unordered set, unordered multimap. Aganteps! (stack, queue, priority queue).

1.17. 1Habnonnsie napamerpsl. hash. Cniennansueie GyHkmu (s xem-raonun). CpaBHEHHE BpeMeHH padoThl ONepalyii 111 KOHTEHHEepOB.

JlaGopatopusie pabotsl 11 mT. mo 2 yaca:

2.1. JIuHeitHbIE aNrOPUTMBI.

2.2. Pa3BeTBIAIOLUIUECS ANTOPUTMBI.

2.3. lluknnyeckue aaropuTMbI.

2.4. Iluxnuueckye alnropuTMBl, IPAKTUUECKOE IPUMEHEHUE.
2.5. [lukueckue alropuTMbl, 00paboTKa MOCIeA0BaTEIbHOCTEH.
2.6. JIsyxmepHbie MaccuBbl. OOpabOTKa YaCTH MacCHBA.
2.7. ®yHKIHH.

2.8. ®ynkuuu. MaccuBbl, Kak TapaMeTphl.

2.9. Pexypcus.

2.10. daitinbl.

2.11. Knaccsr.

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



2.13. JIByxMepHbIE MacCHUBBI
2.14. Ctpoknu.

JlexnmmoHHEIe 3aHaThA 17 mT. mo 2 4aca:

1.1. Cucrema KoHTpoOIs BepcHii git. OCHOBHBIE Olepalny, BETKH, KOMMUTHL. SI3bIK iporpamMmMupoBanust Python: onucanue u ¢punocodus. Horupukarms
THUIIOB.

1.2.  Crunp Hanucanus: yagni, kiss, dry, solid. Koguposka, pusznueckue u norndeckue crpoku. Onepatopusie ckooku. KOHUKOI 1 3MOI3H.

1.3.  CTpokwu, CTpOKOBEIE JIMTEpaIbI, Oniepanuu co cTpokamu. Onepamnuu hopmarupoBanus. UneHTudukaTopsl, mpocTpaHCTBAa UMEH, 00JIaCTh BUTU-
MOCTH.

1.4.  BcTpoeHHBIE THUIIBI B sI3bIKE TpOorpaMMupoBanus Python: niemouncineHHbIi, BEIIECTBEHHBIN, KOMIUICKCHBIHN, JIOTHYECKUI. Y TIPaBIISIONINE KOH-
CTPYKIIMU: OTIEpATOPBI BETBICHUH U LIUKIIOB.

1.5. ®ynknuu B s3p1ke Python, lambda pynkiun. @ynkium nepBoro pojaa, uncteie GyHkuun. Buasl mapamerpoB pynkiuu. [TapameTpsr mo ymosrua-
HUIO: *args, **kwargs.

1.6. ®ynknuu npeodpazoBaHus TUITOB. DYHKITMY BBOJIa-BBIBOJIA.

1.7.  TlocnemoBatenbHocTH. KopTexu. (,) u tuple(). [locnenoBarensrocTu. Criricku. Cpessl.

[1 m list(). [TocnemoBaTensHOCTH. CioBapu. {} u dict().MHoxecTBa u onepanuu HaJ HUMU. set().

1.8.  Ob6pabotka uckmouyenuit. Jlekopatopsl. ['eneparopsl. I'eHepaTOpHBIE BHIPAKEHHUS.

1.9.  HUreparopsl. ®yHkiuu: iter, enumerate, sorted. Momyns itertools. dynkium

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

1.10. OO6wekTHO-OpHeHTHpOBaHHOE TTporpammupoBanus (OOII) Ha s3b1Ke TporpammupoBanus Python. Onucanne knaccos. OOII B python: aTpuOyTsI,
CBOWCTBA, COKPBITHE TaHHBIX.

1.11. Tunmzanusa u nomumopduszm. Mmurarus tumnos. [leperpyska onepaTopoB. Marudeckue METOIBI.

1.12.  OOII B Python. Ocobennoctu HacnenoBanus. CTaTHYeCKUE METOABI M METOBI Kiacca.

1.13.  VYrtunas tunuzanus B Python. Menemxkep konTekcra. Padota ¢ daitmamu B Python. Utenue 6eckoHeYHBIX (haliIoB.

1.14. AcuHXpOHHOE MporpaMMupoBaHue. MoTuBanus, mpoOieMsl U perieHus. Asyncio.async/await. Kopyrunst. GIL 1 MHOronoToyHble IpOTrpaMMBl.
Mpirotekcenl 1 cemadopsl. Kinace Thread. TTotoxk, mpomecc.

1.15. Mopaynu u maketrsl. GUI 6ubnuorexku. TKinter, pyQt, bubnuorekn numpy, matplotlib, pandas, sympy.

1.16. ®peiimBopku Django, aiohttp. Oco6ennoctu npumenenus. TectupoBanue. KOHUT 1 nHTErpanmonHoe TectupoBanue. @opmartel CSV, json, xml.
UYrenue u 3anuch cpeactsamu Python.

1.17. Perymspusie Bepakenus. OnpeneneHue, madaoHbl, OCHOBHBIC MeTOABI. Y ckopeHue Python. Numba, Cython, uaterpamus ¢ C/C++.

JlabopaTtopubie paboThl § mIT. 1O 2 yaca:

2.1. Cucrema KOHTpOJISI Bepcuil git.

2.2. CtpykTypa npoekra. O0CyKaeHne TEXHUIECKOTO 3a/IaHus.
2.3. Pa3paboTka 6ubIHoOTEKN



2.4. Beirpy3ka OMOJIHOTEK B OTKPBITHIIN TOCTYII.
2.5. TectupoBanue.

2.6. Kox peBblo.

2.7. OdbopmiieHHE MOSICHUTEIBHON 3aIMCKHU.
2.8. IlpencraBiieHne IpoOEKTa.
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