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1. HEJIX U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Ieab 0CBOCHMS NUCLMILIMHBL: U3YYEHHUE A3BIKOB U METOJOB IIPOIPaMMMPOBAHUS JUIsl OBIIALCHUS
3HAHUSIMHM B O0JIACTM TEXHOJIOTMH MPOrPaMMHUPOBAHMS; MOATOTOBKA K OCO3HAHHOMY HCIOJIb30BAHHUIO,
KaK S3bIKOB IIPOIPaMMHUPOBAHUs, TaK U METOJ0B IPOrPaMMHUPOBaHUS

3agaun:

— U3y4YeHHne 0COOEHHOCTH MPOrpaMMHPOBAHUS, OCHOBHI s13bIKa IporpamMmmupoBanust C++ u Python;

— MPUMEHEHHUE NIPOrpaMMHUPOBAHHUS Ha MIPAKTHKE MIPU pa3pabOTKe MPOrpaMMHOI0 o0ecreyeHns Ha
sa3bIke porpamMmmupoBanust C++ u Python;

— paccMOTpeHHe KilacCU(pUKaLUU MPOrPaMMHBIX CPEJICTB U BO3MOYKHOCTH UX NIPUMEHEHUS JUIs
peleHus IpakTHIECKUX 3a0a4;

— IIPOBEJCHHUE aHAIN3a TEXHUYECKON JOKYMEHTALMH 110 UCTIOIb30BaHUIO IPOIPAMMHOIO CPEJI-
CTBa.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Jucnumuna «IIporpaMMmupoBaHue» OTHOCUTCS K 0053aT€IbHON YacTU MPOrPaMMBIL.
[lepeueHs mocneAyOMUX MUCHUIUIMH, AJII KOTOPHIX HEOOXOIUMBI 3HAHMS, YMEHHUS U HaBBIKH,
(dbopMupyeMbIe TaHHOW TUCITUILINHON: « MaTemMaTndecKas JJOTHKa U TCOPHS aJITOPUTMOBY.

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA JUCHUIIJINHBI

OcBoeHMe QUCHMILIMHBI HAIIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIINX KOMIETEHIUN B
cootsercTBUM ¢ PI'OC BO 1 OII BO no naHHOMY HamnpaBJIeHUIO TOATOTOBKH (cneyuaibHocmu):

IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS 1O JUCHUIJIMHE (MOAYJIK0), COOTHECEHHBIX
¢ UHAMKATOPAMH JIOCTHKEHUSI KOMIIeTeHIH i

Komnerennus NHauKaTOpHI JOCTHKEHUSA KOM- Pe3yabTaThl 00yueHus
neTeHuumn

OIIK-7. Cnocoben OIIK-7.1 3HaeT: cnenuuKy yCTaHOBKHU MPO-
y4acTBOBATh B TPaMMHOTO OOecTieueHusl, CBSI3aHHOM C
HAaCTPOMKE W HaJaJI- THUTIOM, Pa3PSTHOCTHIO ONEPAITMOHHON
K€ IIPOrpaMMHO- CUCTEMBI;
armapaTHbIX KOM- VYMeeT: ycTaHaBIMBaTh MPOTPAMMHOE
IIJIEKCOB o0ecreyeHne ¢ yueToM 0cooeHHoCTel

OICPalMOHHBIX CUCTEM,

Bnaneer: HaBblkaMu HaMCaHUsA MPO-
rPaMMHOTO OOecreueHus U nociaeny-
FOLIEN YCTAHOBKU.

OIIK-8. Cniocoben OIIK-8.1 3HaeT: 0COOEHHOCTH IPOrpaMMHUPOBa-
pas3pabatbIBaTh ai- HUS; OCHOBBI SI3bIKA IPOTPAMMHUPOBA-
TOPUTMBI U IIPO- Hus C++ u Python;

IpaMMBbl, IPUTOIHBIE YMeer: npUMeHSTh IPOrpaMMHPOBa-
JUI IPaKTUYECKOT O HUE Ha IPaKTUKE IpHu pa3paboTke mpo-
PUMEHEHUS IPaMMHOTO 00€CIIeUeHHs Ha S3bIKEe

nporpammupoBanus C++ u Python;
Brnazgeer: ocHOBaMu porpaMMUpOBa-
Hus Ha s3eike C++ u Python, HaBbIKa-
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MU OTJIaAKU U TCCTUPOBAHUS NPOTOTHU-
I1IOB IPOrpaMMHO-TCXHUYCCKUX KOM-
IIJICKCOB 3aJa4.

OIIK-9. Cniocoben OIIK-9.1 3HaeT: KiIaccu(UKAIUIO MPOTPAMMHBIX
OCBaMBaTh METOIU- CPEJICTB U BO3MOXKHOCTH UX IIPUMEHE-
KU HCIIOJIb30BAHUS HUS JJIs1 peLIeHUS PAKTUYECKUX 3a-
MIPOTrpaMMHBIX nad;

CPEICTB AJIs pele- YMeeT: HaXOIUTh ¥ aHAJTU3UPOBATh
HUS MPAKTHYECKUX TEXHUYECKYIO TOKYMEHTAIUIO 110 UC-
3a1au MOJIb30BAHUIO TPOTPAMMHOTO Cpe/I-

CTBa, BEIOMPATh M UCIIOIH30BATH HEOO-
XOJMMBbIC (DYHKITMH TPOTPAMMHBIX
CPEJICTB JUIs pellicHHsI KOHKPETHOM 3a-
Jlau;

Brnazgeer: cnocobamu onucaHusi METO-
JIMKYU MCIIOJIb30BaHMS TPOTPAMMHOTO
CpPEACTBA ISl PELICHUS] KOHKPETHOM
3aJ]aui B BUJIC TEXHHUYECKOU JJOKYMCH-
Taluu.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

Cemectp 1 Cemectp 2 Hroro 3a kypc
AKaJIeMHYECKHX YacOB AKaJIeMHYECKHUX YacOB AKaJIeMUYECKUX 4acOB 3.e.
2 2 2

. = . -] . =
Hnnexc HaumenoBanue g ° g 5 2 ° g 5 g ° g g °
Sl 3| E|s|g|e|Els Bl E|B|E|s|e|ls|E|s ||| E|EB|E|lsle|=|E|ls |z

= = e}
Ele|& 3 g | & |8 k 2 =g g|"
51.0.08 IporpammupoBanne | Ok3 | 252 | 68 34 | 34 148 | 36 7 DK3 180 50 34 16 94 36 5 Ok3(2) | 432 | 118 | 68 50 242 | 72 12

Buabl npoMeskyTOUHOM aTTecTanMy (BUABI KOHTPOJIA):
OK3 — 3K3aMeEH;
3a0 — 3a4eT ¢ OLICHKOM;
3a — 3aueT;
Buawbi pador:
KoHTakT. — KOHTaKkTHast paboTa 00YJarOIIUXCs C MPETIOAaBaATENIEM;
JIek. — NeKIMOHHbIE 3aHATHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — npakTHYecKHe 3aHATHS;

KPII — xypcoBast paboTta (KypcoBoil MpOeKT);

PI'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosTenbHas paboTa CTyI€HTOB;

3.€. — 00bEM JMCIUIUTUHBI B 3aU€THHIX €AMHUIAX.
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Coaeprxkanue TUCHUILVINHBI B 0CeHHeM cemectpe 2021/2022:

No HaumMeHoBaHue BH/IOB 3aHSATHI M TEMATHK, CO/lep:KaHue

1 JleknmoHHbIe 3angaTys 17 mt. mo 2 Jaca:

1.1. BBenenue B si3b1k. OCHOBHBIE IOHATHS U UCTOpUSA s3bIKa. CTpyKTypa nporpammbl. OObsiBIIe-
HUS (QyHIaMEHTaIbHbIE TUIIBI, HICHTU(UKATOPHI, TUTEPAIIbl, HESIBHBIC KOHBEPCUH THIIOB, pa3-
HUIIA MKy OOBSIBICHUEM U ONpEEICHUEM, 00IaCTH BUAUMOCTH ). BripaxeHus (6a3oBbIe orie-
paTopsl, ONepaTopsl MPUCBAUBAHMS, OTIEPATOPHI CPABHEHUS, TEPHAPHBIH OIepaTop, MHKPEMEHT U
JIEKPEMEHT, orieparop sizeof, omeparop 3amsras).

1.2.  Vupasnstoniue koHcTpyKiud. Buer omm6ok 1 UB (compile-time error (ommOku KOM-
NWISIIKAK ), Tuntime error (omuOku BeinmoiaHenus ), undefined behaviour (UB)). Monudukatopst
THUIIOB U CBSI3aHHBIE C HUIMHU BOTIPOCHL. YKa3aTenu. @yHkuuu (ykazatenu Ha QyHKIHA, QYHKIUU
C TIEpEMEHHBIM YHCIIOM apIrYMEHTOB, apTyMEHTHI 10 YMOJTYAHHUIO, Ieperpy3Ka (PyHKIIH).

1.3.  Omnepatopsl new u delete. Ccpuiku. KoncranTsl. Oniepatopsl SBHOTO peoOpa3zoBaHus
TUMoB (cast). OnepaTopsl «.», «->», this. Oneparop npucBauBaHus, NpaBuwiIo Tpex. CIUCKH HHU-
Uanu3aiy B KOHCTpyKkTopax. Kimroueroe ciioBo explicit. KoHcTaHTHBIE METOIBI.

1.4. KuroueBoe cioBo mutable. KintoueBoe cioso friend. Jlenerupyromire KOHCTPYKTOPHI.
KiroueBoe ci10Bo static. Yka3aTenu Ha 4iICHBI.

1.5. Ileperpy3ka onepatopoB. ApudmMerndeckue oneparopsl. Onepatopsl cpaBHeHus. UH-
KpeMeHT U nekpeMeHT. KBajpaTHbie ckoOku. Kpyribie ckoOku. Onepatopsl «&&», «||» 1 «,».
OmnepaTops! «*», «&» u «- > ». [leperpyska C-style cast.

1.6. Bsenenue B OOII. Knaccel u ctpykTypbl. KoHCTpyKTOp, AECTPYKTOP U ONEpaTop MpH-
CBaMBaHUA (KOHCTPYKTOP, JECTPYKTOP, KOHCTPYKTOP KOIMTUPOBAHHUSA).

1.7. HacnenoBanue. O0bsaBienue. CokpbITHE UMEH IIpU HacienoBaHuu. [louck umen npu
HacJIeIOBaHUU (COKPBITHE UMEH HACJIEAHUKOM, SIBHBII BBI30B METOJIOB IIPEJIKa, [I0YeMY KOMIIH-
JSITOP MOKET HE YBUJETh MyOIWYHBIN METOJ] HITH aTpuOyT Kilacca, pa3indre KIAacCOB B CTPYK-
Typ NpH HACJIeJOBaHUH, TOHKOCTH 3allpeTOB MpH public-Haciie0BaHUM OT KJlacca ¢ private-
HacJIe0BaHHUEM, JIOCTYITHOCTD JIPYy3bsM protected MeTo0B/aTprOyTOB IIpeKa).

1.8.  Ilopsmok BbI30Ba KOHCTPYKTOPOB U AECTPYKTOPOB IIPU HacIeT0BaHUU. MHOKECTBEHHOE
HacJsieoBaHue (mpodiieMa poMOOBUIHOTO HACIEN0BaHUs, TPOOIeMa «ChIH - IPSIMON HACIIEIHUK
6a0ymkn»). BupryanbHoe HaciieoBaHHE.

1.9. IlpuBenenue TUnoB Mexay HaciaeaHukamu (dynamic_cast). BupTyanbHble QyHKIHH.
Buptyanshslii gectpykrop. A6ctpaktHbie kiaccesl. Override u final. Onepatop typeid.

1.10. labnonsl. O0BsBACHUE MabM0HOB. Criennanu3anuy madioHoB. Mcnons3oBanue
typedef, typename, remove const, remove_reference, etc. [IpaBuia BbIBoj1a IaOJIOHHBIX TUIIOB.
non-type template parameters.

1.11. Variadic templates (11abJ0HBI ¢ TEPEMEHHBIM KOJIMYECTBOM IIA0JIOHHBIX apTYMEHTOB).
UcnonszoBanue pynkropa. CRTP (Curious Recurring Template Pattern).

1.12. HUckmrouenus (exceptions). Ocobennoctu uckinroueHuid. Kimrouessie ciosa throw, try,
catch. OTimune MeX Ty NCKITIOUeHUSIME 1 omrOkamu. [locnemoBaTeIbHOCTD U TIpaBuIiIa o0pa-
OOTKHU HCKIIFOUCHHH.

1.13. Konuposanue npu uckmoueHusx. [IpoGiems! uckioueHnit (crennuduraniy UCKItoue-
HUU «cTapasi BepCus» U «HOBas Bepcusi»). [Ipobiema uckiroueHuit B KoHCTpYyKTOpax. [Ipobiema
UCKJIIOYEHHI B ecTpyKTopax. ["apaHTusi 0€30MacHOCTH MPU UCKITIOYCHHSIX.

1.14. Amnnokaropsl. Oneparop placement-new. Ileperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator traits.

1.15. Konreiinepsl. [TocnenoBarenbHble KOHTeHHEPHI (vector, deque, array, list, forward list)
Mertop! insert, splice, unique, sort, erase, size.
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1.16. AcconuaTuBHbIC KOHTEHHEPHI (set, multiset, map, multimap). Metoss find, count, low-
er_bound, upper bound, equal range, unordered map, unordered_set, unordered multimap.
Anantepsi (stack, queue, priority queue).

1.17. 1lla6monnsie mapamerpsl. hash. Crienmanbhpie GyHKIUM (1715 Xem-taosmir). CpaBHEHHE
BpEeMEHH paboThI Onepauii 1ist KOHTEHHEPOB.

2 | Jlabopatopusie padotsl 11 mrt. o 2 vaca:

2.1. JIuHeiHbIe AJITOPUTMBI.

2.2. Pa3BeTBIAIOUIMECS aITOPUTMBI.

2.3. lluknruyeckue aaropuTMbl.

2.4. lluknuyeckue airOpuTMbl, IPAKTUYECKOE IPUMEHEHHE.

2.5. lluknuyeckue alropuTMbl, 00pabOTKa MOCIeI0BATEIbHOCTEH.

2.6. IByxmepHbie MaccuBbl. OOpabOTKa 4YacTH MacCHBa.

2.7. ®yHKIMUU.

2.8. ®yHKuMU. MaccuBbl, Kak TapaMeTphl.

2.9. Pexypcusi.

2.10. daitinebl.

2.11. Knaccsl.

JlaboparopHbie paboThI 3 mT. 10 4 Yaca:

2.12. OnHOMEpHbIE MACCUBBI.

2.13. JIByXMepHbIE MaCCHUBBI

2.14. Ctpoku.

3 CamocTtosTenbHas paboTa CTyACHTOB:

3.1. 3amura nabopaTopHbIX padot 2.1-2.14;

3.2. 5 KOHTPOJIbHBIX ONPOCOB nociae 5-i, 9-i, 11-i, 13-it u 17-i nexuuii;

3.3. IloaroroBka K 9K3aMeHy MO TUCHUILIIHHE (OLIEHOYHBIE MaTepUabl IPUBEIIEHBI B pazjeie 6
Hacrosmei PI1/])

Coaepsxkanue TUCHUILVIMHBI B BeceHHeM cemecTpe 2021/2022:

Ne HaumeHoBaHue BHA0B 3aHATHI U TEMATHK, COACPKAHHE

1 JlexnmoHHele 3angaTys 17 mT. mo 2 4Jaca:

1.1. Cuctema koHTposst Bepcuit git. OCHOBHBIE Onepaliu, BETKH, KOMMUTBIL. SI3bIK MpOrpaMMHu-
poBanus python: onucanue u punocodus. Hotudukamnms THIos.

1.2.  Crunp HanucaHus: yagni, kiss, dry, solid. KonupoBka, pusudeckue u goruueckue cTpo-
ku. OneparopHblie ckoOku. FOHMKOT 1 HMO3H.

1.3.  CTpoku, CTpOKOBBIE JIUTEPAIIbI, ONIEPALUU cO cTpokamu. Onepannu GopMaTupoOBaHUS.

W nenTudukaTopsl, MpOCTpaHCTBA UMEH, 00JIACTh BUJIUMOCTH.

1.4. BcTpoeHHbIe TUIIBI B sI3bIKE MTporpaMMupoBanus Python: nenouncieHHbIN, BeleCTBEH-
HBIN, KOMIUIEKCHBIH, JIOTHYECKUN. YTIpaBIIsIONIe KOHCTPYKIIUU: ONIEPaTOPbl BETBICHUH U IIHK-
JIOB.

1.5. ®ynkuuu B s3bike Python, lambda ¢ynxium. @yHKIMM nepBoro poja, YucTbie PyHKIUH.
Bunel nmapamerpoB @ynkuuu. [lapamerpsl mo ymonyanuio: *args, **kwargs.

1.6. @®yukuuu npeodpazoBaHus TUMOB. DyHKIMK BBO/IA-BBIBOA.

1.7.  TlocnemoBarenbHocTu. Koptexu. (,) u tuple(). [TocnenoBarensnoctu. Crincku. Cpesbl.

[1 u list(). I[TocnenoBatenprOCTH. CrioBapu. {} u dict().MHoxxecTBa u onepanuu Hag HUMU. set().
1.8.  OO6paboTtka uckmodeHuit. Jlekoparopsl. ['eneparopsl. I'eHepaTOpHbIE BEIPaXKESHHUS.

1.9.  HUrepartopsl. dyHkiuu: iter, enumerate, sorted. Momyns itertools. dyHkIum
itertools.chain, itertools.repeat, itertools.count. @yHkuuuU A7151 06pabOTKH MMOCIIEI0BATEIHHOCTEH:
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range, map, filter, sum, reduce, zip.

1.10. OO6wekTHO-OpHeHTHpPOBaHHOE TTporpammupoBanus (OOII) Ha sI3b1Ke TPOTPAMMUPOBAHUS
Python. Onucanue kinacco. OOII B python: arpuOyThl, cBOICTBA, COKPHITHE JAHHBIX.

1.11. Tummzanus u nosmmopdusm. Mmurarus tunos. [leperpyska onepatopoB. Maruueckue
METO/IbI.

1.12.  OOII B Python. Oco6ennoctu HacnenoBanus. CTaTHYECKHUE METOAbI 1 METOJIbI KJlacca.
1.13.  VYrunas tunusanus B Python. Menemkep kontekcra. Pabota ¢ daiinamu B Python. Ure-
HUE OECKOHEYHBIX (HaMIIOB.

1.14. AcuHXpOHHOE MpOorpaMMHUpOBaHKHe. MOTHBALIWS, IPOOIEMBI U PEIICHUSI.
Asyncio.async/await. Kopytunsl. GIL u MHOronoTouHsie mporpaMmmMbl. MbIOTEKCHI 1 ceMadophl.
Knacc Thread. IToTok, mporecc.

1.15. Mogaynu u naketsl. GUI 6ubnunorexu. TKinter, pyQt, bubnuoreku numpy, matplotlib,
pandas, sympy.

1.16. ®peitmBopku Django, aiohttp. Ocobennoctu npumenenus. TectupoBanue. FOHUT u uHTe-
rpamonHoe TectupoBanne. opmatsl CSV, json, xml. Urenue u 3anuck cpencramu Python.
1.17. Perynspusie BoipaxkeHusi. OnpezaeneHue, mabloHbl, OCHOBHbIE METOIBI. Y CKOpEHHE
Python. Numba, Cython, uarerpamms ¢ C/C++.

2 JlaGopaTopHbie paboThI 8 mIT. 1O 2 Yaca:

2.1. Cuctema KOHTpPOJIS BEpCUH git.

2.2. Ctpykrypa npoekra. O0Cyk1eHHue TEXHUYECKOT 0 3aaHusl.

2.3. Pa3paboTka 6ubimoTexku

2.4. Brirpy3ka OuOIMOTEK B OTKPBITHIHN TOCTYII.

2.5. TectupoBaHue.

2.6. Kox peBbio.

2.7. OdbopmiieHre TOICHUTEILHOMN 3aMHUCKHU.

2.8. IIpeacraBiieHue NPOEKTA.

3 CamocTtosTenpHas paboTa CTyACHTOB:

3.1. 3amura maboparopubix pador 2.1-2.8;

3.2. 5 KOHTPOJIbHBIX ONPOCOB nociue 5-i, 9-i, 11-i, 13-it u 17-i nexuuii;

3.3. IloaroroBka K 9K3aMeHy MO TUCHUIIIHHE (OLIEHOYHBIE MaTepUabl IPUBEIEHBI B pazjele 6
Hacrosmei PI1J])

Texymmii KOHTPOJIb: KOHTPOJIBHBIE ONPOCHI nocne S-i, 9-i, 11-i, 13-it n 17-i nexkuuii, ycTHBIN onpoc
Ha Ka)/J10¥ JIEKIIMH 10 MaTepraliaM IpeblTyIiel mapbl, 3aluTa JJabopaTOPHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UN

Tabnuia — O6pazoBaTeNbHbIE TEXHOJIOTUH, UCTIONb3yEMbIE MPU PeaTU3allui Pa3InYHbIX BUIOB yUeOHON
3aHSTHH 10 TUCLUIUINHE

Ne | Buasl yueOHBIX 3aHATHI O6pa3oBarenbHbIe TEXHOJIOTUH

n/n

1 Jlexumm Krnaccuueckast (TpaguimorHas, HHGOPMAIIMOHHAS )
JCKIHS

2 JlaGoparopHas paboTa TexHOOoTHsI BBIOIHEHUS TAOOPaTOPHBIX 3aJaHUI UH-
JUBHUyalIbHO
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Jonyck k nabopaTopHoii padote

3 CamocrosiTenpHas padora HHpopManimoOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHU
cTyneHToB (BHeaynuTopHas) | (moctyn k DUOC ¢ummana, k ObC dunuana, 1ocTym K
UH(POPMAIIMOHHO-METOIMNYECKUM MaTepraaM 10 JHC-
LUTLTUHE)

4 KonTpons (mpomexyrounass | TexHosorus ycTHoro ormnpoca
aTTeCTaIUs: IK3aMeH )

6. OIEHOYHBIE MATEPHAJIBI JI/Is1 TEKYIIETO KOHTPOJIS K
MMPOMEKYTOYHO ATTECTALIUU — JIJIsSI OLIEHKU KAYUECTBA OCBOEHUS
JUCHUIINHbBI

K npomexxyTo4HON aTTeCTalluu CTYJEHTOB MO AUCIUIUIMHE MOTYT MPUBJICKATHCS MPEACTABUTEIN
paboToaTenei, mpenoaaBaTesy MOCIeIyOIINX AUCIUIUINH, 3aBelyIone Kadeapamu.

OlnieHKa KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIFOYAET KaK TEKYIIUH KOHTPOJb yCIIEBAEMOCTH, TaK
Y IPOMEXKYTOUHYIO aTTECTAIHIO.

OneHoYHBIE CPENICTBA TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsl BONPOCOB K KOHTPOJBLHOMY ONPOCY NocJjie S-if JIeKuuu:
HazoBuTte 0OCHOBHBIE IOHATHS A3bIKA IPOTPAMMUPOBAHMSL.

Urto BKITIOUAIOT B ce0s1 6a30BbIE OMEPATOPHI?

Yro BKIIIOYAIOT B ce0s onepaTopsl MpUCBauBaHUI?

Uro BKIIIOYAIOT B ce0s OnepaTopbl CPaBHEHUS?

Yro BKIIIOYAIOT B ceOs TepHApPHBINA onepaTop?

Uro BKIIIOYAIOT B c€0 HHKPEMEHT U JEKPEMEHT?

Yro BKIItOYAIOT B cebs oneparop sizeof u onepatop 3ansras?
Onummre Mou(UKATOPHI THUIIOB.

PackpoiiTe moHsATHE ONepaTopoB SBHOTO MpeoOpa3oBaHMs THIOB (cast), OIEpaTOpPOB New U
delete.

XNk =

IIpumepsI BONPOCOB K KOHTPOJIBLHOMY ONPOCY NOcJIe 9-i JIeKuum:

OnummTe KI0YeBbIe cioBa mutable, friend, static.

B yem 3akitogaercs nepesarpyska onepaTopos?

Kakue apupmernueckue onepaTopsl, onepaTopbl cpaBHeHUs1 Bam n3BecTHbI?

Yro o3nagaer OOII? Onumnre ero Ki1accsl U CTPYKTYpBL.

[Toyuemy KOMITUIATOP MOXKET HE YBUAETh MyOINYHBIN METO MK aTpulyT Ki1acca?

Nk W=

IIpumepsl BONPOCOB K KOHTPOJIBLHOMY onpocy nociae 11-if nexknuu:

OnwumuTe MOPsA0K BHIITOIHEHHSI BEI30Ba KOHCTPYKTOPOB H JIECTPYKTOPOB ITPH HACIICAOBAHHH.
Packpoiite npo6iemMy poMOOBHIHOTO HACTIETOBAHUSI.

Packpoiite mpoOaeMbl «ChIH — MPSIMOMN HACJICTHUK 0A0YIITKI.

B uewm 3akimouaroTcst BUPTyaibHbIE QYHKITUH?

B uem 3axmrouarorcs onepatopsl override, final u typeid.

Nk =

IIprMepbl BONPOCOB K KOHTPOJBLHOMY Onpocy mocJjie 13-ii jekuuu:
1. PackpoiiTe moHsATHE Ma0JI0HA, OMUIINTE €r0 OOBSIBICHHUE U CIICIIHATN3AIINH.
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2. Jlns gero ucnomns3ytores typedef, typename, remove const, remove_reference, etc.
3. OnwuiuuTe MpaBuia BbIBOJA MAOIOHHBIX THUIIOB.
4. B uem 3axmoyaroTcs m1abJI0HBI C IEPEMEHHBIM KOJMYECTBOM IIA0JIOHHBIX apIyMEHTOB?

IIpumepsl BONPOCOB K KOHTPOJLHOMY onpocy nocJie 17-ii jekuunu:

Packpoiite nmoHsTHE UCKITIOYEHHUS, BHIIBUTE €T0 OCOOCHHOCTH.

Onummre KITo4YeBbIe ciioBa throw, try, catch.

Onummre nocinea0BaTeIbHOCTh U MpaBuiia 00pabOTKH UCKITIOUEHUI.

B uewm 3akiouaercs mpoOiemMa UCKITIOUEHUH B IeCTPYKTOpax?

Kak M0xHO rapaHTHpOBaTh 6€30MaCHOCTD MPH UCKIIIOUEHUSX?

B uewm 3akimouaercs oneparop placement-new.

Uro Takoe KoHTeiHepbl? PackpoiiTe MOHATHE U OMUILIUTE €0 KJIacCU(UKAIIHIO.

NoUnhA O —

OreHOYHbIE CPEICTBA AJIs IPOMEXKYTOUYHON aTTeCTalluu:

IIpumepsl BONPOCOB K 3K3aMeHy N0 JMCHUILJIMHE B 0ceHHeM cemecTpe 2021/2022:

1. Beenenue B s3bIK. OCHOBHBIE NOHATUS M McTOpHs s3blka. CTpykTypa nporpaMmsel. OObsBie-
HuUs (QpyHIaMEHTATBHBIE THITBI, HACHTU()UKATOPHI, TUTEPAJIbl, HEIBHBIC KOHBEPCHU THUIIOB, Pa3HHIIA MEX-
1y OOBsIBIIGHUEM U OIpeiesIeHueM, 00JIaCTH BUTUMOCTH).

2. Beipaxxenusi (06a30BbIe OmepaToOpbl, ONEPAaTOPBl NMPHCBAWBAHUS, ONEPATOPHl CPABHEHUS, Tep-
HapHBIN orepaTop, MHKPEMEHT U IEKPEMEHT, oreparop sizeof, onepaTtop 3ansras).

3. Vopasnsromue koHCTpyKiuu. Bunael ommbok nu UB (compile-time error (ommOKM KOMIHIS-
1un), runtime error (ormuOku BeimonHeHus ), undefined behaviour (UB)).

4. MoaudukaTopsl TUIIOB U CBSI3aHHBIE C HUMHU BOINPOCHL. YKazaTenu. OyHKIMM (yKa3aTeau Ha
¢byHKIMH, GYHKINU C IEPEMEHHBIM YHCIIOM apryMEHTOB, apTyMEHTHI [0 YMOJIYaHUI0, Ieperpyska QpyHk-
).

5. Omneparopsl new u delete. Ccpiiku. Koncrantsl. Onepatopsl sIBHOTO MpeoOpa3oBaHusl TUIIOB
(cast). Onepatopsl «.», «->», this. OnepaTop nmpucBauBaHusi, TpaBuiao Tpex. CIUCKU MHUIIMAIU3AIUN B
KoHCTpyKkTOpax. KiroueBoe cioBo explicit. KoncTaHTHBIE METOBI.

6. KmroueBoe cnoBo mutable. KiitoueBoe cnoso friend. [lenerupytomnue koHCTpyKTOphl. Kitoue-
BO€ CJIOBO static. YKa3aTenu Ha YJIeHbI.

7. Ileperpy3ka omepaTopoB. Apudmerndeckue onepatopsl. Onepatopsl cpaBHeHUsA. VIHKpeMeHT
u nexkpemeHt. KBanparuele ckoOku. Kpyriasle ckoOku. Omnepatopbl «&&», «|[» 1 «,». OnepaTopsl «*»,
«&» u «- > ». [leperpy3ska C-style cast.

8. Beenenue B OOII. Knaccel u cTpykTypbl. KOHCTpYKTOp, AECTPYKTOp U OlepaTop NpHUCBanBa-
HUS (KOHCTPYKTOP, IECTPYKTOP, KOHCTPYKTOP KOTTMPOBAHMUS).

9. Hacnenosanue. O0bsiBieHue. CokpbITHE UMEH NpH HacienoBaHuu. [lonck uMeH npu Hacneno-
BaHUU (COKpBITHE MMEH HACJIEIHUKOM, SIBHBII BBI30B METOJOB Ipe/Ka, MOYeMy KOMIMISTOP MOXET He
YBHUJIETh MyOJIMYHBIA METOJ WM aTpuOyT Kjacca, pa3jinyve KJIacCoB U CTPYKTYp IpU HAcJeIOBaHMUHU,
TOHKOCTH 3aIlpeToB Npu public-HaciemoBaHnuu OT Kjlacca ¢ private-Hacjae0BaHUEM, JOCTYITHOCTh JIPY3b-
sM protected MeTo10B/aTprOyTOB MpeKa).

10. ITopsinok BbI30Ba KOHCTPYKTOPOB M JAECTPYKTOPOB IIPH HACJIETOBAaHWH. MHOKECTBEHHOE
HaclneioBaHue (mpobieMa poMOOBHIHOTO HAcJeIOBaHUs, MPOOJIeMa «ChIH - IPSIMON HacleIHUK 06adyI-
Kn»). BupryanbHoe HacnenoBaHue.

11.  IIpuBenenue TunoB mMexay HaciaeaHukamu (dynamic cast). Buptyansnsie Gpynkiun. Bup-
TyalbHBIN 1ecTpyKTOp. AOGcTpakTHbIe Kinacchl. Override u final. Omeparop typeid.
12.  Ila6monsl. O0bsBieHUEe mabmonoB. Crenuanu3anuu madioHoB. Mcnonp3oBanue typedef,

typename, remove const, remove reference, etc. [IpaBuia BeIBOIa Ia0JOHHBIX THUIIOB. non-type template
parameters.
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13.  Variadic templates (1raGjaoHBI ¢ MEPEMEHHBIM KOJUYECTBOM IMAOJOHHBIX apTyMEHTOB).
UcnonszoBanne pynkropa. CRTP (Curious Recurring Template Pattern).
14.  HUckmouenust (exceptions). OcobenHoctu wuckmoueHuid. KiroueBpie cnmoBa throw, try,

catch. Otinune Mexay UCKIOYeHUSIMHU U ommOkamu. [locienoBaTenbHOCTh U MpaBMiia 00pabOTKU HC-
KJIFOYEHHUH.

15. Kormuposanue npu uckimoueHusx. [IpodieMbl uckimroueHu# (crienupuKail HCKITFOYSHUN
«cTapasi Bepcus» U «HoBast Bepcusi»). [Ipobnema nckimouenuii B KoHCTpyKTOpax. [Ipobiema nckimouenuit
B JiecTpykTopax. ['apanTus 6e30MacHOCTH IPU UCKITIOYEHUSX.

16. Amnokaropel. Omepatop placement-new. Ileperpy3ka operator new u operator delete.
nothrow new, new_handler, allocator, allocator_traits.

17.  Konteitaepsl. [locnenoBarensHbie KOHTEHHEpHI (vector, deque, array, list, forward list)
Mertoapsl insert, splice, unique, sort, erase, size.

18. AcconmaTtuBHBIE KOHTEHHEpHI (set, multiset, map, multimap). Metozs! find, count, low-
er_bound, upper bound, equal range, unordered map, unordered_set, unordered multimap.

19.  Apanreps! (stack, queue, priority queue).

20.  [la6nonnsie nmapametpsl. hash. Cnenumanbubie ynkiuu (s xem-tabmui). CpaBHeHUe

BpEMEHH pabOThl oniepaluii 11 KOHTEHHEPOB.

IIpumepsl BONPOCOB K 3K3aMeHy N0 IMCHMILJIMHE B BeceHHeM cemectpe 2021/2022:

l. Cucrema KoHTpoJIg BepcHil git. OCHOBHBIE ONEpaliy, BETKHU, KOMMHUTHI.

2 SA3bik mporpammupoBanus Python: onucanue u punocodus. Horudukanus tunos.

3. Crunp HanMcaHus: yagni, kiss, dry, solid.

4 KoaupoBka, ¢usmdeckne u soruuyeckue crpoku. OmnepaTopHble ckoOku. FOHuKOA H
MOJI3H.

3. Ctpoku, CTPOKOBBIE JIUTEPAJIbI, ONEpaIK co cTpokamMu. Onepanuu GopmMaTupoBaHUsL.

6. W nenTrudukaTopsl, MpoCTpaHCTBA UMEH, 00JIACTh BUTUMOCTH.

7. Bcerpoennbie Tunbl B sA3bIKe IporpammupoBanus Python: menouncneHHbld, BeliecTBEH-
HBIN, KOMIIJIEKCHBIN, JIOTHYECKHIA.

8. VYnpasinsiomye KOHCTPYKLIHU: OTepaTOpbl BETBICHUIN U LIUKIIOB.

9. ®ynkuuu B sa3b1ke Python, lambda ¢pynxiun. @ynkiun nepBoro poja, YucTele GyHKIHH.

10.  Bunasl napamerpoB pynkuuu. [Tapamerpsl o ymondanuto: *args, **kwargs.

11.  ®yHkuuu npeodpazoBaHMsI TUIIOB.

12. @yHKIIMK BBOAA-BBIBOJIA.

13. [TocnenoBarenpHOCTH. KopTexu. (,) u tuple().

14.  TlocnenoBarenbHocTu. Crimicku. Cpessl. [] u list().

15.  TlocnemoBarenbHocTH. CrioBapu. {} u dict().

16.  MHoxecTBa 1 onepanuu Haa HUMH. set().

17. OOpaboTKa UCKIIOUEHUIA.

18. Jlexopartopsl.

19.  I'eneparopsl. I'eHepaTOpHbIE BBIpAKEHUS.

20.  Hrepartopsl. @yHKIMH: iter, enumerate, sorted.

21.  Monyns itertools. @ynkiuu itertools.chain, itertools.repeat, itertools.count.

22. OyHkuu 111 00paboTKH MOCIeA0BaTeIbHOCTEN: range, map, filter, sum, reduce, zip.

23.  OObekTHO-OpueHTHpoBaHHOE TporpammupoBanus (OOII) Ha s3pIKe MPOrpaMMUPOBAHUS
Python. Onucanue kiaccos.

24.  OOII B Python: atpuOyThl, CBOHCTBA, COKPBITUE TaHHBIX.

25. Tunuzanus 1 MOIUMOPPU3M.

26. Nmuranus tunos. [leperpyska oneparopoB. Maruueckue METO/IbI.

27.  OOII B Python. Oco6eHHOCTH HaClIEJOBAHHUS.
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28.
29.
30.
31.

CraTtndecKkue METOAbLI U METOIBI Kjlacca.

YTunas tunuzanus B Python. Menempkep KOHTEKCTa.
Pabora ¢ daitmamu B Python. UreHne 6eckOHEUHBIX (aiilsioB.
ACHHXpPOHHOE MIpOorpaMMHUPOBaHHE. MortuBarus, pOOIEMBI

U pElICHHUS.

Asyncio.async/await. KopyTuHBI.

32.
poIIecc.
33.
34.
35.
36.
37.
38.
39.
40.

GIL u mHoromorounsle mporpammbl. Merotekchl u cemadopsl. Kitace Thread. Ilorok,

Monaynu 1 akeThl.

GUI 6ubmmotexu. TKinter, pyQt,

bubnuorexu numpy, matplotlib, pandas, sympy.

@peiimBopku Django, aiohttp. Oco6eHHOCTH TIPUMEHEHUSI.
TectupoBanue. FOHUT U MHTErpaliMOHHOE TECTUPOBAHUE.

®opmarer CSV, json, xml. Urenne u 3amuck cpeacrsamu Python.
Perynspnsie Boipaxenus. Onpenenenue, ma0a0Hbl, OCHOBHbBIE METObI.
Yckopenne Python. Numba, Cython, uarerpamus ¢ C/C++.

B ¢unmane ucnonb3yeTcs cuctemMa ¢ TPaIUIMOHHON IMIKAJOW OIEHOK — OTIUYHOY», «XOPOIIO),
«y/I0BJIETBOPUTEILHOY, «HEYJIOBIETBOPUTEIBHO», «3aUTEHO», «HE 3aUTEHO» (anee — nATubaIbHas CU-

cTeMa).

dopmMa NpOMEKYTOUHON aTTECTALNHU 110 HACTOSAIIEH JUCHHUIIIIMHE — IK3aMeH.

[IpumeHsieMble KpUTEPUU OICHUBAHUSA IO JUCHUIUIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Orenka Kpurepuu onieHku pe3ynbTaToB
O JTUCITH- 00y4deHus IO TUCITUILTNHE
TUTHHE

«oTnuHO»/ | BeicTaBnsiercs oOyuaromniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U

«3a4YTEHO rTyOOKO€ 3HaHWE MAaTepUaIOB U3YYECHHOM TUCIUTIINHBI, YMEHHE CBOOOHO BHITIOHSITh

(oTimmuHO)»/ | 3aJaHUs, IPETyCMOTPEHHBIE MPOTPaMMOM, YCBOUBIINNA OCHOBHYIO U 3HAKOMBIN C J0-

«3a4TEHO» MOJIHUTEJIBHON JINTEPaTypoii, pEKOMEH/I0BaHHOM paboyell mporpaMMoi AUCHUIIINHBL;
MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUU, U3TI0KEHUU U UCIIOJIb30BAHUN
MaTepHaJIOB M3yYCHHOW TUCIUILIINHBI, 0€3yNpPEeYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
pockl OMiieTa, HO ¥ Ha JIOTIOJHHUTEIbHBIE BOMPOCHI B paMKax pabodeil mporpaMMbl
JTUCIUATITMHBI, TTPABUJILHO BHITIOJIHUBIIEMY TTpaKkTH4YecKoe 3aaanue. OIeHKa Mo TUCIIH-
TUTMHE BBICTABIIAIOTCS 00YYarOMIeMyCsl C YI4ETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennuu, 3akpeni€éHHbie 3a TUCHUILUIMHON, cPOPMUPOBAHBI HA YPOBHE — «ITa-
JIOHHBIN.

«XOpoIIo»/ BricTaBnsercs oOyuaromemMycsi, 0OHapyKMBIIIEMY TMOJTHOE 3HAHUE MaTepuajia U3ydeH-

«3a4TE€HO HOW JAUCHUIUINHBI, YCTIEITHO BHIMOIHSIIONIEMY MPEAYCMOTPEHHBIC 3aJaHUSI, YCBOUBIIIE-

(xoporo)y»/ My OCHOBHYIO JIUTEPATYpPy, PEKOMEHJOBAaHHYIO pabouell mporpaMMoi IUCITUTUIINHBL,

«3a4TEHO» MOKA3aBIIEMy CHCTEMAaTHYECKHI XapaKTep 3HAHWUW MO MUCIUILIMHE, OTBETUBIIEMY Ha
BCE BOMPOCHI OWJIETA, MPABWJIHHO BBHITIOJHUBIINNA TPAKTHYECKOE 3aJlaHue, HO JIOMY-
CTUBIIHIA TIPU 3TOM HEMPUHIUNHUATbHBIE omHOKH. OTCHKA M0 JUCIUIUTNHE BBHICTABIIS-
10TCs 00y4aroleMycst ¢ y4€TOM pe3yJIbTaTOB TEKYIEro KOHTPOJISL.
Komrmierenium, 3akperui€éHHbIe 32 JUCHUTUITMHON, C(hOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTHI.

«yIoBIeTBO- | BricTaBmsiercs oOydaromieMycsi, 0OHapy>KUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOU Tuc-

PUTEITHHOY/ IUTTMHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIeH y4ueObl U MPEACTOSIIIeH padoTh

12



Ipoghuns «Ilpocpammmoe obecneyenue cpedcme 8bI4UCTUMENbHOU MEXHUKU U A8IMOMA- r

Hanpasnenue noocomosxu 09.03.01 « Unghopmamuxa u evruuciumenvras mexnuxkay B
DUITNAIT
MU3UPOBAHHBIX CUCTEM) M3u_

PIJ] B1.0.08 «Ilpoepammuposanuey

Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TUCLU- 00yuyeHHMs 10 JUCLUIUINHE
IIJIMHE

«3a4TE€HO 10 Mpo(eccui, CIpaBISIONIEMYCsl C BBIIIOJIHEHUEM 3aJaHUH, 3HAKOMOMY C OCHOBHOM

(YmoBieTBo- | IUTEpaTypol, peKOMEHI0BaHHOW paboueil mporpaMMoil TUCIUILTUHBL; JJOMYCTUBIIEMY

PUTEIBbHO)»/ | MOTPEUIHOCTh B OTBETE Ha TEOPETHUYECKHE BOIPOCH! M/MIIM NPH BBIIOIHEHUU NPaKTHU-

«3a4YTCHO» YeCKUX 3a/IaHuil, HO 00NajarouieMy HEOOXOIUMBIMU 3HAHHMSIMH JUIS UX YCTPaHEHUS
HOJ PYKOBOJCTBOM IIperojiaBaTess, JJMOO HENpPaBUIbHO BBINOJHUBLIEMY IpPAaKTHYe-
CKOE€ 3aJIaHK€, HO 110 YKa3aHUIO IIPEN0JaBaTelIsl BBITIOJHUBIIEMY APYTHE IPAKTUYECKUE
3aJJaHus U3 TOTO XK€E pa3fieia JUCIUILIUHBL..
Kommnerennyn, 3akperi€éHnble 3a TUCIHUILTHHON, c(hOPMUPOBAHBI Ha YPOBHE — «IIOPO-
TOBBIIY.

«HEYI0BJIE- BricraBnsercs oOyuaromemMycs, 0OHapy>KUBIIEMY Cepbe3HbIE MPOOEIbl B 3HAHUAX OC-

TBOPUTEIb- HOBHOI'O MaTepualla W3Y4eHHOM JUCLMIUIMHBL, JOIYCTHBIIEMY IPUHLIMIINAAIbHBIC

HOY»/ HE 3a- OIMOKY B BBIITOJIHEHUH 3a/IaHUI, HE OTBETHBIIIEMY Ha BCE BOIPOCHI OWMJIETa M JOIOJI-

YTEHO HUTEJIbHBIE BOIPOCHI U HENPABUIBHO BBIMOJIHUBLIEMY [IPAKTUYECKOE 3a/laHue (Hempa-
BHJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHYECKOrO 3aJaHUs HE SABJISIETCS OAHO3HAYHOU
HNPUYMHOM /17151 BBICTABJICHUS OLIEHKH «HEYJIOBJIETBOPUTENbHO»). Kak nmpaBuiio, oleHka
«HEYJOBJIETBOPUTENIBHO CTABUTCS CTYAEHTAaM, KOTOPbIE HE MOT'YT MPOJOJIKUTE 00yUe-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 0e3 JOMOTHUTENbHBIX 3aHITUH 110 COOTBETCTBY-
foeil nucuuruinee. OLeHKa Mo TUCIUIUIMHE BBICTABIISAIOTCS 00yYaromeMycs ¢ y4EToM
pEe3yabTAaTOB TEKYIIETO KOHTPOJIA.
KomnereHnyu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUILIMHON, HE chOpMHU-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-1200paTOPHOE 000PYyAOBaAHHE

VYuyebHast ayaAuTOpus Ui MPOBEACHUS 3aHATUH CEMUHAPCKOTO THUIIA, IPYNIIOBBIX M UHAWBUIYANIb-
HBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJISI U TPOMEXYTOUHOHN aTTecTaluu, OCHAIlEHHAs:

— CIeUUAIM3UPOBAaHHONW MeOenblo; JTIOCKON ayJAMTOPHOW; JeMOHCTPAlMOHHBIM 00O0pYIOBaHUEM:
MIEPCOHANBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) IPOEKTOPOM

VYyeOHast ayautopust 1js 1a00OpaTOPHBIX padOT, BBHITOJIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHa-
LICHHAS:

— CIIeLHaIN3UPOBAHHON MeOenbIo; JOCKON ayAUTOPHOM; NepCOHATbHBIMH KOMIIBIOTEPAMHU C TOJ-
kimoyeHueM k cetd "Mutepuer” u gnocrynom B SUOC dpumnnana.

Jns caMocToATeNbHOM padoThl 0OYYaIOUIMXCS MO AMCUUIUIMHE HCIOJB3YyeTCs MOMELICHHE s
CaMOCTOSATEIbHON PaboThl 00yUJarOIIMXCs, OCHAIIIEHHOE:

— CHeUHaTM3UPOBAHHON MeOEeNbIo; JOCKOH ayJUTOPHOM; MepCOHAIBHBIM KOMIBIOTEpAMH C MOJ-
kioueHueM k cetu "Unutepuetr" u noctynom B SUOC dununana.

IIporpammHoe obecnevyenue

OneparnuonHast cuctema , opUCHbIHN makeT — A padots! Hag PILJ] u MeToauueckum obecredeHu-
€M K HeH;

S3piku mporpammupoBanusi C++, Python — 1i1st pemieHust TeXHUYECKHX 3a/1a4 pa3HBIMU METOJaMH
POTrPaMMHPOBAHHS.
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8. OBECIIEYEHME OBPA3OBATEJIBHOI'O ITPOLUHECCA JJIs JIMLY
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJIN1OB

B xone peanuzanuy TUCHMIUIMHBI UCIIONIB3YIOTCS CIEAYIOUINE JOMOJHUTEIbHBIE METOIBI 00yUe-
HUS, TEKYILEro KOHTPOJIsl YyCIEBAEMOCTH U MPOMEXYTOYHON aTTecTalluu O0y4aroIluxcs B 3aBUCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEH:

JJIS CJIeTIBIX M CJIA00BHASIIIMX:

— JIeKIUU 0(hOPMIISIFOTCS B BUE AIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C IIOMOMIBIO KOMITBIOTEPa
CO CNELUAIU3UPOBAHHBIM IPOrPAMMHBIM O0ECIIEYEHUEM;

— MMCHMEHHBIC 33/I1aHUS BHIMOJHAIOTCS Ha KOMIIBIOTEPE CO CIIEIUAIN3UPOBAHHBIM MPOTPAMMHBIM
obecreyeHrneM, Uil MOTyT ObITh 3aMEHEHbI YCTHBIM OTBETOM;

— o0ecrnieunBaeTCsl MHAUBUIYAIbHOE paBHOMEpPHOE ocBerieHne He MeHee 300 Jroke;

— J17151 BBIIOJIHEHHUS 3aJJaHUs IPU HEOOXOIUMOCTH MPEIOCTABIISIETCSl YBEIMUMBAIOIIEe YCTPOICTBO;
BO3MOXKHO TaKXe MCII0JIb30BaHHE COOCTBEHHBIX YBEJIIMUMBAIOLINX YCTPOUCTB;

— MUCbMEHHBIE 3a/1aHUs 0(OPMIIAIOTCS YBEIIMYEHHBIM HIPUPTOM;

— 9K3aMEH M 3a4€T MPOBOAATCSA B YCTHOW (hOpMe WIIM BBIOJIHSIOTCS B MHCbMEHHOH (hopme Ha
KOMIIbIOTEPE.

AJIS TIIYXHX U ¢J1200C/IbIIIAIHX:

— JIeKIu 0(OpMIIIIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MUChMEHHBIE 3a/IaHUS BBITIOIHIIOTCS HAa KOMIIBIOTEpPE B MUCBMEHHOM (hopMe;

— 9K3aMeH U 3a4é€T MPOBOJATCS B MUCbMEHHOHN (popMe Ha KOMIbIOTEpPE; BO3MOKHO MPOBEJICHUE B
dhopme TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYLIEHUSIMM ONIOPHO-ABUIaTeIbHOI0 annapara:

— JIEKIIUH 0()OPMIISIOTCS B BUJIE DJIEKTPOHHOI'O JJOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO KOMITBIOTEpA
CO CNELUAIN3UPOBAHHBIM MPOTrPAMMHBIM O00ECTIEYEHHEM;

— MUCHMEHHBIE 33/IaHUS BHITIOJHAIOTCS Ha KOMIIBIOTEPE CO CIIENUAIN3UPOBAHHBIM MPOTPAMMHBIM
o0ecrneucHUEM;

— 9K3aMEH W 3a4€T MPOBOJAATCSA B YCTHOW (hOpMe WIIM BBIIOTHSIOTCS B MHCbMEHHON (opme Ha
KOMIIBIOTEPE;

— UCTOJIb3YeTCs crennanbHas yueOHas ayauropus 1uist nun ¢ JIOB3 — ayn. 106 rmaBHoro yue6Ho-
ro kopmyca no aapecy 214013, r. CmonieHCcK, DHepreTuueckuil np-a, 1.1, 31aHue 3HepreTU4eckoro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOAUMOCTH MpelyCMaTpUBAETCs YBEIMUEHUE BPEMEHH IS IOATOTOBKU OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEXKYTOYHOW aTTecTallMM sl OOy4aroIIMXCsl YCTaHaBIMBAETCSA C
yu€TOM UX HHAMBUAYAIbHBIX Mcuxoduznyeckux ocobeHHocTeil. IIpomexyTouHas arTectanuss MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipy mpoBesaeHUMH TPOLEAYPHl OLIEHUBAHMUA PE3YJIbTaTOB OOyYEHHUS MpeayCMaTpUBAETCS
WCTIOJIF30BaHNE TEXHUUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C WHAMBHIYaJbHBIMH OCOOCHHOCTSIMHU
oOyyaronuxcs. OTH CPeACTBa MOTYT OBITh IMPEJOCTaBICHbl (HINAIOM, MM MOTYT HCIIOJIb30BAThCS
COOCTBEHHbBIE TEXHUYECKHE CPEJICTBA.

[TpoBeneHue mpoueaypbl OLIEHUBAHHS PE3yJbTAaTOB OOY4YEHHs JOMYCKAeTCs C HCIOJIb30BAHUEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs 0CTYN K HH(POPMALMOHHBIM M Oudauorpaguyeckum pecypcam B cetu MH-
TepHeT I KaKaoro odydatouierocs B popmax, afanTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbS U BOC-
npuUATUS HHPOPMAITUH:

JJIS CJIeNbIX U ¢J1a00BHASIIIHX:

— B 1e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM;
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— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

IS TIIYXUX U CJIA00CAbIIIALINX:

— B [Ie4aTHOM opme;

— B (pOopMe PIIEKTPOHHOTO IOKYMEHTA.

7151 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUIaTeJILHOI0 anmnapara:
— B miedaTHou (opwme;

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B popme ayauodaiina.

9. YYEBHO-METOJMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

OcHoBHas iMTEepatypa.

1. Meiiep, b. OcnoBel mporpammupoBanus: [16+] / b. Meiiep. — 2-e u3n., ucmnpas. —
Mocka: Haunonanenbiii OtkpbiTeiii YHUBepcuTeT «MHTYUWUT», 2016. — 423 c. : un. — Pexum
nocryna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=578061 (mata 06-
pawenus: 19.02.2021).

2. JInutBunenko, B.A. IIporpammupoBanue Ha C++ 3agau Ha rpadax : yueOHoe mocodue /
B.A. JlutBunenko ; FOxHbIl (enepaibHblii yHUBEPCUTET, MIHKEHEPHO-TEXHOJIOTHMYECKas aKaje-
must. — Taranpor : FOxubiil penepanpublii yauepeutet, 2016. — 83 c. : cxem., wi. — Pexum no-
cryna: no noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493220 (nara obpa-
mennst: 19.02.2021).

3. Hlenyabpko, B.M. OcHOBBI porpaMMupOBaHus Ha si3bIke BbICOKOro ypoBHs Python —
yuebHoe nocobue / B.M. Hlenynpko ; MuHHCTEpCTBO HayKu M BhIciero oopasoBanus PO, FOx-
HBIH (henepalibHBIA yHUBEpPCUTET, MHXKEHepHO-TexXHOoIornyeckas akajnemus. — PocroB-Ha-J{oHy ;
Taranpor : IOxub1l henepanbublii yHuBepcurert, 2017. — 147 c. : un. — Pexxum nocryna: mo nou-

nucke. — URL: https://biblioclub.ru/index.php?page=book&id=500056 (mata oOparmeHus:
19.02.2021).

4. Jladope P. OOBexTHO-OpHMEHTHpOBaHHOE mporpammupoBanne B C++. — CIIG.:
ITurep, 2007.

5. ITaBnoBckas T.A. C++. OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHHE: TPAKTUKYM :
yuebnoe mocodue. — Cankr-IlerepOypr : [Tutep, 2006 (u mp. u3ganus).

6. JIy6os N.P. OO0beKTHO-OpMEHTHPOBAHHOE MPOrpaMMHUpOBaHME: y4yeOHOe mocoOue. —
Bnagumup: Bnagumupckuii rocyiapcTBeHHbIN yHUBepcUTeT, 2003

7. Jlante B.B., Mopo3zoB A.B., bokoBa A.B. C++. OOBEKTHO-OPUEHTUPOBAHHOE MPO-
rpammupoBanue. 3anaun u ynpaxsaenus. — CII6.: ITurep, 2007.

JlonoJIHMTeIbHAS JIUTepaTypa.

1. Haraea, .A. OCHOBBI adrOpUTMHU3ALMHU ¥ IPOrPaMMUPOBAHUS: MPAKTUKYM : [12+] /
N.A. Haraesa, . A. Ky3nenos. — Mocksa ; bepnun : lupexr-Meaua, 2021. — 169 c. : cxem. — Pe-
*uM noctyna: o noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=598404 (nata
obpamenus: 19.02.2021).

2. IIpuemMbl 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTHPOBaHUs. IlaTTepHbI MPOEKTUPOBAHMSL:
nep. ¢ aura. / J. Iamma [u 1p.] .— Cankr-IletepOypr : IMK Ilpecc : ITurep, 2008 (u ap. nuznanus).
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JUCT PETUCTPALIMU U3MEHEHUI

Howmepa crpanun
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