CMOJIEHCKNA
Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evruuciumenbHas mexuuka» ( @unnan

HqubuJZb «Buviyucarumenvruvle MAUWUHBL, KOMNJEKCbl, cucmemsl U cemu) N
Annomayus k PIIJ[ B1.0.08 «Ilpoepammuposaruey M3M_
AHHOTAIIUA K PABOYEU TIPOI'PAMME JUCHUTIJINHBI
09.03.01 NHdopmaTuka 1 BblYMCIUTENbHAA TEXHUKA
lMpogpunb: BbiqucnumenbHble MalluHbl, KOMIIEKChl, cCUcmeMbl U cemu
b1.0.08 «IIporpammupoBaHue»
Cemectp 1 Cemectp 2 Hroro 3a kypc
AKaﬂCMI/l'-ICCKI/IX 4acoB AKaﬂCMI/I‘{CCKI/lX 4acoB AKaﬂCMI/I‘{CCKI/lX JacoB 3.C.
e} e} =a
Nunexc Haumenosanue g g g g g g | g g
8 S8 Elsle|lelEls | E|%] F |8l lsle|e|lEls|B18| E |5 |E|s5leleslEls|B]5
o o @)
§ 5 é = = [~ é § 5 é = = < é § 5 é = = I~ é é
b51.0.08 | TIporpammupoBaHHe Ox3 | 252 | 68 34 34 148 | 36 7 OK3 180 50 34 16 94 36 5 Ox3(2) | 432 | 118 | 68 50 242 | 72 12

®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-
TepaJbl, HeIBHbIE KOHBEPCHH TUIIOB, Pa3HUIIA MEX1Y OOBSBICHUEM H ONpe/IeiIeHuEeM, 00JacTu BUAUMOCTH). BeipaxkeHnus (0a30Bble 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. Cepuiku. Koncrantsl. Onepatopsl sBHOTO peodpa3zoBanus THIOB (cast). OmnepaTopsl «.», «->», 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. KittoueBoe 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 NPH 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. O0BsBneHUE 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 uckmoyenuid. Kimouessie ciosa throw, try, catch. Otnnune Mmexay uckiroueHusIME 1 omrOkamu. [lo-
CJIEIOBATEILHOCTH U TIPaBUiIa 00PaOOTKH UCKITIOYCHHH.

1.13. Konuposanue npu uckimodeHusx. [Ipobnemsl uckioueHni (crienuduKamy 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 KOHTpoOIIs BepcHii git. OCHOBHBIE ONepalny, BETKH, KOMMUTHL. SI3bIK IporpaMMupoBanus python: onucanue u ¢punocopus. Horudukanus
THUIIOB.

1.2.  Crunp Hanucanus: yagni, kiss, dry, solid. Koguposka, pusznueckue u nornueckue crpoku. Onepatopusie ckoOku. KOHUKOI 1 SMOJI3H.

1.3.  CTpokwu, CTpOKOBBIE JIMTEPaIbI, Oniepanuu co cTpokamu. Onepamnuu hopmarupoBanus. UneHTudukaTopsl, mpocTpaHCTBAa UMEH, 00JIaCTh BUIU-
MOCTH.

1.4.  BcTpoeHHBIE THUIIBI B sI3bIKE TpoTrpaMMupoBanus Python: niemouncineHHbIi, BEIIECTBEHHBIN, KOMIUICKCHBIHN, JIOTHYECKUI. Y TIPaBIISIOIINE KOH-
CTPYKIIMU: OTIEPATOPBI BETBICHUH U LIUKIIOB.

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

1.6.  ®ynknuu npeodpazoBaHus TUIIOB. DYHKIIMN BBOJIa-BBIBOJIA.

1.7.  TlocnemoBatenbHocTH. KopTexu. (,) u tuple(). [locnenoBarensroctu. Crucku. Cpessl. [] u list(). [TocnenoBarensnoctu. CnoBapu. {} u dict().
1.8. MHoxecTBa u oniepanuu Haa HUMH. set(). O0padoTka UCKITIOYSHUH.

1.9.  Jlekopartopsl. I'eneparopsl. ['eHepaTOpHBIE BEIpaXKEHUS.

1.10. Hreparopsl. ®yHkiuu: iter, enumerate, sorted. Moayns itertools. dynkmuu itertools.chain, itertools.repeat, itertools.count. ®yHkIun 11st
00paboTKHM TocaeI0BaTeNbHOCTEH: range, map, filter, sum, reduce, zip.

1.11. OO6wekTHO-OpHeHTHpOBaHHOE TTporpammupoBanus (OOII) Ha s3b1ke TporpammupoBanus Python. Onucanne knaccos. OOII B python: aTpuOyThI,
CBOMCTBA, COKPBITHE TaHHBIX.

1.12. Tunmmzanusa u nomumopduszm. Mmuranus tumnos. [leperpyska onepatopoB. Marudeckue metoasl. OOIT B Python. OcoberHocTr HacmeqoBaHUs.
Cratudeckue METO/IbI M METO/IBI KJ1acca.

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

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

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

1.16. ®peiimBopku Django, aiohttp. Oco6ennoctu npumenenus. TectupoBanue. OHUT 1 nHTErpanmonHoe TectupoBanue. @opmarelr CSV, json, xml.
UYrenue u 3anuch cpeactamu Python.

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

JlabopaTtopubie paboThl 8 mIT. 1O 2 yaca:

2.1. Cucrema KOHTpOJIsl Bepcuil git.

2.2. CrpykTypa npoekra. O0CyKaeHnEe TEXHUIECKOTO 3aIaHus.
2.3. Pa3paboTka OMOIHOTEKH.



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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