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1. [EJIU U 3AJAYU OCBOEHUS JUCLIUTLIVHBI

He.]'lb OCBOCHUS NUCHUIIJINHBI: I/I3y‘-IeHI/Ie A3BIKOB 1 METOJ0B HpOI‘paMMI/IpOBaHI/ISI IJIA OBJIAACHUA
3HAHUJIMU B O6JIaCTI/I TCXHOJIOTUUN HpOFpaMMI/IpOBaHI/IFI; IIOATrOTOBKA K OCOSHaHHOMy HCIIOJIB30BAaHUIO,
KakK s3bIKOB IIPOrpaMMHUPOBAHUsL, TAK U METOI0B IIPOrpaMMUPOBAHUs

3agaun:

— M3Yy4eHHE 0COOCHHOCTH MTPOTrPaMMHUPOBaHHMSI, OCHOBBI s3bIKa TiporpammupoBanus C++ u Python;

— IPUMEHEHHUE TIPOTPaMMHPOBAHUS Ha MPAKTUKE MTPH pa3paboTKe MPOTPaMMHOTO 00CCIICUCHHS Ha
si3bIKe porpammupoBanust C++ u Python;

— paCCMOTpCHI/IC KJ'IaCCI/I(i)I/IKaIII/H/I HpOFpaMMHI)IX Cpe)ICTB 1 BO3MOXHOCTH UX HpI/IMeHeHI/ISI JUJIS
pCHIeHI/ISI HpaKTI/I‘-ICCKI/IX 3aaad,

— HpOBeHeHI/IG aHaJIn3a TeXHHHCCKOﬁ I[OKyMeHTaHI/II/I 110 UCITOJIB30BAHUIO HpOFpaMMHOFO
CpeICTBa.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OI1 BO

Jucuunnuna «[IporpaMMupoBaHie» OTHOCUTCS K 0053aTeIbHON YacTH MPOrPaMMBI.

[lepeueHb COMYTCTBYIOMIUX AUCHUIUIMH, JUISI KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUSI U HABBIKH,
dhopmupyemble TaHHOW TUCIUTIIHHON: « MH(pOpMaIIMOHHBIE TEXHOJIOTUI.

[lepeuens mocnenyoOUUX MUCHUIUIMH, Ui KOTOPHIX HEOOXOJIUMBbI 3HAHUS, YMEHHS M HaBBIKH,
dbopMupyemMble  TaHHOW AMCUMIUIMHOW: «Maremaruyeckass JIOTMKA U TEOpUS  allTOPUTMOBY,
«OrnepanroHHbIe cucTteMbl», «IBM u nepudepuiinbie ycTpoicTBay.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUITJIMHBI

OcBoeHye TUCHUIUIMHBI HApaBieHO HAa (OPMUPOBAHUE DIEMEHTOB CIECAYIONIUX KOMIIETEHIUH B
cootBerctBur ¢ ®I'OC BO u OI1 BO no maHHOMY HampaBiIeHUIO TOATOTOBKHU (CneyuaibHoCmu).

IlepeyeHb NJIAHUPYEMBIX Pe3y/JIbTATOB 00YUEHHS MO0 TUCUUILIIMHE (MOIYJII0), COOTHECEHHbIX
€ HHIUKATOPAMU JI0CTHKEHHUS KOMIIeTeHIH i

Komnerennus NHauKaTopbl 10CTHKEHU ST Pe3ysabTarnl 00yueHus
KOMIIeTeHIInii

OIIK-7. Cnocoben OIIK-7.1 3HaeT: cnenu@uKy yCTaHOBKH
y4acTBOBATH B MIPOrpaMMHOTO oOecIieueHusl,
HACTpOIKe U CBSI3aHHOM C THIIOM, Pa3psATHOCTHIO
HaJagKe OTIEPAIIMOHHON CUCTEMBI;
MPOTPaMMHO- YMeeT: ycTaHaBIMBATh MPOTPAMMHOE
anmapaTHbIX obecreyeHne ¢ y4eToM 0COOeHHOCTEH
KOMILIEKCOB OTIEPAIIMOHHBIX CHCTEM;

Brnaneer: HaBbIKaMU HalMCAHUSA
IPOTrpaMMHOTO 00ecTieyeHHs U
MOCJIENYIOUIEN YCTaHOBKHU.

OIIK-8. Crocoben OIIK-8.1 3HaeT. 0COOEHHOCTH

pa3pabaThIBaTh MPOrPaMMHUPOBAHHUS; OCHOBHI SI3bIKA
AITOPUTMBI U nporpammupoBanus C++ u Python;
MIPOTPAMMBEI, YMeeT: npUMeHATh

MIPUTOIHBIE JUTS MPOrpaMMHPOBAHKE HA TPAKTUKE MTPH
MIPAKTUIECKOTO pa3paboTKe IpOrpaMMHOTO
MIPUMEHECHHS oOecreyeHns Ha SI3BIKE
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nporpammupoBanus C++ u Python;
Buianeer: ocHoBaMHu
porpaMMupoBaHus Ha si3bike C++ u
Python, HaBbIKaMu OTIIAKU |
TECTUPOBAHUSA IPOTOTUIIOB
[IPOrPaMMHO-TEXHUYECKUX
KOMILJIEKCOB 3a/1a4.

OIIK-9. Cnocoben | OIIK-9.1 3HaeT: KIaCCHU(PHUKAINIO TPOrPAMMHBIX
OCBauBaTh CPEJICTB M BO3MOYKHOCTH UX

METOUKU NPUMEHEHHUSI JJISl PeIICHHUS
UCIIOJIb30BAHUS NpaKTHYECKUX 337124,

MPOrPaMMHBIX YMeeT: HaX0UTh U aHAIM3UPOBAThH
CPEICTB JUTs TEXHHYECKYIO TOKYMEHTAIIUIO TI0
pelieHus UCIIOJIb30BAHUIO POTPAMMHOTO
MPaKTHYECKUX 3a71a4 CpEJ/ICTBA, BHIOMPATh M UCIIOJIb30BATh

HEo0X0uMBble (QYHKITUI
MPOTPAMMHBIX CPEACTB JJIs PEIIEeHUS
KOHKPETHOU 3a/1a4u;

Bnaneer: cmocobamMu onmucaHus
METOJUKHU UCIIOIL30BAHUS
MIPOTPAMMHOTO CPEJICTBA JIJISl PEIICHHMS
KOHKPETHOM 3a7]a4¥ B BUE
TEXHUYECKON JOKYMEHTALINH.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUAIIJIMHBbI

CTpyKTypa AMCUMIIMHBI:

J
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Buabl npoMexyTOUYHOM aTTecTalMU (BUAbI KOHTPOJIA):
OK3 — 3K3aMEH,;

3a0 — 3a4er ¢ OICHKOM;

3a — 3a4erT;

Buawbi pador:

KonTakT. — KOHTakTHas paboTa 00yJarIIUXCs C MPEnoaaBaTeseMm;
JIex. — NeKIIMOHHBIE 3aHITHS;

Jla6. — nabopaTopHbIie pabOTHI;

[Ip. — npakTUYeCcKue 3aHATUS;

KPII — kypcoBas paboTa (KypcoBOil POEKT);

PI'P — pacuetHo-Tpaduueckas padota (pedepar);

CP — camocrosiTensHas paboTa CTyJCHTOB;

3.. — 00beM JUCIUILINHBI B 3a4€THBIX SMHHUIIAX.




Hanpasnenue noocomosxu 09.03.01 « Ungpopmamurxa u gvluuciumenvHas mexHuKay
IIpoghunv «Aemomamuzuposanmvie cucmemsvl 00pabomKu UHGOpMaAyUY U Ynpasienusy N
PIIJ]] 51.0.08 «IIpocpammuposaruey

CMOJIEHCKA

DUITNAN
'm

CoaepikaHue TUCHHMILVINHBI B oceHHeM cemecTpe 2018/2019:

HaumeHoBaHue BHI0OB 3aHATHH U TEMATHUK, COACPKAHUC

Jleknmonusle 3agaTus 18 miT. mo 2 gaca:

1.1. Beenenue B si361k. OCHOBHBIE TIOHATHUS U UCTOPUS si3bIKa. CTpyKTypa nporpammbl. OObsiBIIe-
HUs (QyHIAMEHTATBHBIC TUITBI, UACHTU()DUKATOPBI, JINTEPAIIbI, HESBHBIC KOHBEPCUU THIIOB,
pa3HuLa MEX]ly 0OBSBIEHUEM U OIIPENIEIICHUEM, 00JIacTH BUAUMOCTH). BoipaskeHnus (06a3oBbie
OTIepPaTOPHI, OTIEPATOPHI IPUCBAUBAHMSI, OTIEPATOPBI CPABHEHUS, TEPHAPHBINA OTIepaTop,
WHKPEMEHT U JIEKPEMEHT, oTiepatop sizeof, oneparop 3amsras).

1.2. Vupasistoniie KoHCTpYKIuU. Buabr omm6ok u UB (compile-time error (ommoOku
KOMITWJIALIMH), runtime error (omu0Oku BeinosHeHus), undefined behaviour (UB)).
MonudukaTopsl THIIOB U CBS3aHHbIE C HUMHU BOIIPOCHL. YKa3arenu. @yHkuuu (yka3aTelu Ha
GbyHKIMHY, QYHKINH ¢ TEPEMEHHBIM YUCIIOM apTyMEHTOB, apTYMEHTHI TI0 YMOJTYaHHIO,
neperpyska QyHKIH).

1.3.  Omeparopsl new u delete. Ccbutkn. Korcrantel. Onepatopsl SIBHOTO IpeoOpa3oBaHus
TUTIOB (cast). OmepaTopsl «.», «->», this. Oneparop npucBanBaHus, MpaBujo Tpex. Cucku
MHULMAIU3alK B KoOHCTpyKTopax. KitoueBoe crnoBo explicit. KoHcTaHTHBIE METOABI.

1.4. KioueBoe cnoBo mutable. KimroueBoe ciioBo friend. Jlenerupyrorue KOHCTPYKTOPHI.
KiroueBoe cnoBo static. Yka3zarenu Ha YJIEHBI.

1.5. Ileperpy3ka onepaTopoB. ApudmeTrueckue onepatopsl. OnepaTopbl CpaBHEHUS.
HNuxpemenT u nekpemenT. KBagparasie ckoOku. Kpyribie ckoOku. OnepaTopsl «&&», «||» 1 «,».
Omnepartopsl «*», «&» u «- > ». [Teperpyska C-style cast.

1.6. Beeaenwne B OOII. Knacce u cTpykTypbl. KOHCTPYKTOp, IECTPYKTOP U OIIEPATOP
MpUCBauBaHus (KOHCTPYKTOP, JECTPYKTOP, KOHCTPYKTOP KOMUPOBAHMUS).

1.7.  HacnenoBanue. O0bsiBinenune. COKpeITHE UMEH NPH HacienoBanuu. [lonck nMeH npu
HacJIeIOBaHUU (COKPBITHE UMEH HACJIETHUKOM, SIBHBIM BHI30B METOIOB MPEKA, TOUEMY
KOMITWJISITOP MOXKET HE YBUJIETh MyOJIMYHBIA METOJ WIIH aTpuOyT Kilacca, pa3inydne KjIaccoB U
CTPYK-TYp MpHU HACJIeJOBAaHUH, TOHKOCTHU 3alPETOB IMpH public-Hacne0BaHUM OT Ki1acca ¢
private-Hacie1oBaHHeM, TOCTYITHOCTD APY3bsiM protected METOI0B/aTpuOyTOB Mpe/Ka).

1.8. Ilopsmok BbI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB MPHU HacleAOBaHUU. MHOKECTBEHHOE
HacyenoBaHue (mpodiemMa poMOOBHIHOTO HACTIEA0BAHUS, TPOOIEMa «ChIH - MPSIMON HACIIETHUK
0a0ymkny»). BupTyansHoe Hacie10BaHHE.

1.9. IlpuBenenue TUmoB Mexay Haciaeanukamu (dynamic cast). BupryansHble GyHKIINH.
Buptyansnsiii nectpykrop. AGctpaktabie kinaccbl. Override u final. Oneparop typeid.

1.10. IIIabmonsl. O0baBiIeHue m1ad10HOB. Cenuanu3anuy adioHos. Mcnoas3oBanue
typedef, typename, remove_const, remove_reference, etc. IIpaBuia BeIBo1a I1a0JOHHBIX THIIOB.
non-type template parameters.

1.11. Variadic templates (11a60HbI ¢ TEPEMEHHBIM KOJIMYECTBOM IAOJOHHBIX apTyMEHTOB).
Hcnons3oBanue gpynkropa. CRTP (Curious Recurring Template Pattern).

1.12. Hckmouenus (exceptions). OcobenHoctu uckaroueHuii. Kimrouessie ciosa throw, try,
catch. OTnnuune Mex 1y UCKITIOYeHUsIME 1 olnnOkamu. [locnenoBarenbHOCTh U paBuiIa
00pabOTKN UCKITIOUECHUH.

1.13. KomnupoBanue npu uckiaroueHusx. [IpoGneMsl nckirouenunit (cnenuduxanum
UCKITIOYCHHH «CcTapasi BepcHs» U «HOBasi Bepcus»). [Ipobraema uckimroueHuit B KOHCTPYKTOPaXx.
[IpoGnema uckmroueHuit B nectpykropax. ['apantus 6€30mMacHOCTH MPH UCKITIOUEHUSX.

1.14. Annokatopsl. Oneparop placement-new. [leperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator _traits.

1.15. Kounreiinepsl. [locienoBarenbHbie KoHTeWHEpHI (Vector, deque, array, list, forward_list)
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Meronst insert, splice, unique, sort, erase, size.

1.16. AccoumaruBHbie KOHTeHHEpsI (Set, multiset, map, multimap). Meroas! find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.
1.17. Anantepsi (stack, queue, priority_queue).

1.18. Illa6monnbie mapameTpsl. hash. Criennanbabie GyHKIuH (11 Xem-tadauir). CpaBHEHHE
BPEMEHHU Pa0OTHI ONepannii Isi KOHTEHHEPOB.

2 | JJabopatopusie padoTsl 10 mt. o 2 yaca:

2.1. JluHeiHbIe aNrOPUTMEI.

2.2. Pa3BeTBIISIOMUECS aaTrOPUTMEI.

2.3. lluknuueckre alnropuTMsl.

2.4. Iluxnuyeckue alropuTMbl, IPAKTUUECKOE IPUMEHEHHE.
2.5. uxnnueckue alnropuT™Mbl, 00paboTKa MOCIea0BaTEIbHOCTEH.
2.6. IByxmepHable MaccuBbl. OOpabOTKa YacTH MaccuBa.
2.7. ®ynkun. MaccuBbl, Kak MapaMeTphl.

2.8. Pexypcus.

2.9. dainbl.

2.10. Knaccsl.

JlabopaTopubie paboThl 4 TIT. 1O 4 yaca:

2.11. OmHOMEpHBIE MACCHBHI.

2.12. JIByXMEpHBIE MACCHBHI.

2.13. Ctpoxku.

2.14. OyHKIMY.

3 [IpakTrueckue 3ansaTus 9 wr. no 2 yaca:

3.1. Ykazarenu. OyHKINHA.

3.2. Ccpunku. KoHcTaHTHI.

3.3. OmepaTopsl «.», «->», this. Oneparop nprucBanBaHus, TPABUIO TPEX.

3.4. Apudmernueckue oneparopsl. OnepaTtopsl cpaBHeHUs. THKpeMEeHT U JeKPEeMEHT.
Ksanpartueie ckoOku. Kpyribie ckoOku. OnepaTopbl «&&», «||» u «,». Onepatopsl «*», «&» u
&= >»,

3.5. KoHcTpykTop, IeCTpyKTOp U ONepaTop mprcBauBaHus (KOHCTPYKTOP, AECTPYKTOD,
KOHCTPYKTOP KOITUPOBAHUSA).

3.6. HacienoBanue.

3.7. I1aGoHBI.

3.8. UckimoueHus.

3.9. Alstokatopsl.

4 | CamocTtosaTenbHas paboTa CTYACHTOB:

3.1. 3amura naboparopHsix padot 2.1-2.14;

3.2. 5 KOHTPOJBHBIX ONMPOCOB nocie 5-i, 9-in, 11-#, 13-i u 18- nexuunii;

3.3. IloaroToBka K 3K3aMeHy IO AUCLUUIUIMHE (OLIEHOYHbIE MaTepHallbl MPUBEACHHI B pazjeie 6
Hacrosein PIT/T)

Texkymmii KOHTPOJIb: KOHTPOJIBbHBIE ONPOCHI nocie S-i, 9-i, 11-i, 13-it u 18-it nexuuii, ycTHBIN onpoc
Ha Ka)kJ01 JIEKLIMHU 110 MaTepuaIaM IpeablayIel mapsl, 3auTa J1ab0paTopHbIX paboT.
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CoaepikaHue TUCHHMILVINHBI B BeceHHeM cemecTpe 2018/2019:

Ne

HaumMeHoBaHue BHI0B 3aHATHH U TCMATHUK, COACPKAHUC

1

Jleknmonusle 3agatus 14 mr. mo 2 4aca:

1.1. Cucrema xoHTpoJIg BepcHil git. OCHOBHBIE ONEPALUU, BETKH, KOMMUTHI. SI3bIK
nporpammupoBanus Python: onucanue u punocopus. Hotuduxanus tumnos. CTUIb HATUCAHUS:
yagni, Kiss, dry, solid.

1.2. KomupoBka, pusnueckue u jorndeckue cTpoku. OnepatopHsie ckoOku. KOHMKOA 1 5MO/13H.
CTpoKH, CTPOKOBBIE JINTEPAITBI, OTIEpaIlK cO CTpokaMu. Onepanuu GopMaTupOBaHUSL.
WnenTudukatopsl, MpOCTPaHCTBA UMEH, 001aCTh BUITUMOCTH.

1.3. BcTpoeHHBIE THITHI B SI3bIKE TIPOTpaMMupoBaHus Python: 1ienodnciieHHbIN, BeeCTBEHHBIH,
KOMIUIEKCHBIN, JIOTHYECKHUI. YTIPaBIAIOIINAE KOHCTPYKIMU: OIIEPaTOPbl BETBICHUHN U IIUKJIOB.
1.4. ®ynkuuu B s3bike Python, lambda ¢pynkuun. @yHKIMU IepBOTro poja, YUCThIE PYHKIUH.
Buner napamerpos ¢pynkuuu. [lapamerpsl mo ymomuanuio: *args, **kwargs. @yHkuuu
npeoOpa3oBaHus THIIOB. DYHKIIUN BBO/Ia-BBIBOJIA.

1.5. TlocnenoBarenpHOCTH. KOopTexku. (,) u tuple(). [TocnenoBarensnoctu. Crincku. Cpessl.

[] u list(). [TocnemoBarensHOCcTH. CiioBapu. {} u dict(). MHoXkecTBa 1 oneparuu Hajx HUMHA. Set().
1.6. O6paboTka uckmroueHuid. Jlekoparopsl. I'enepatopsl. ['eHepaTopHbIe BRIpAKESHUS.

1.7. Uteparopsl. @yukiuu: iter, enumerate, sorted. Moayis itertools. ®yuakuuun

itertools.chain, itertools.repeat, itertools.count. ®yukiuu st 00pabOTKH MOCIEIOBATETHBHOCTEH:
range, map, filter, sum, reduce, zip.

1.8. O6BexTHO-OpHeHTHpoBaHHOE MTporpammupoBanus (OOIT) Ha sS3bIKe TPOTPAMMHUPOBAHUS
Python. Onmcanue kmaccos. OOII B python: atpu0OyThI, CBONCTBA, COKPHITHE TAHHBIX.

1.9. Tummzanusa u nosmmopduzm. Mmurarus tunos. [leperpyska oneparopoB. Marudeckue
METO/IbI.

1.10. OOII B Python. Oco6ennoctu HacienoBanus. CTaTHYECKHUE METOIbI U METOJIbI KJlacca.
1.11. Ytunas tunuzamus B Python. Menemkep konTekcra. Pabora ¢ daiinamu B Python. Utenue
0eCKOHEUYHBIX (ailioB. ACHHXpOHHOE NMporpaMMupoBaHue. MoTuBanus, mpoOieMbl U peLeHUs.
Asyncio.async/await. KopyTussl.

1.12. GIL u mHOTOTIOTOUYHBIE TTporpaMMbl. MbroTekchl U ceMadopsrl. Kimtace Thread. IToTox,
nporece. Moaynu u makersl. GUI 6ubmmorexu. TKinter, pyQt, bubmmorexku numpy, matplotlib,
pandas, sympy.

1.13. ®peiimBopku Django, aiohttp. Ocobennoctu npumenenus. TectupoBanue. FOHUT 1
UHTEerpannontoe tecruposanue. Popmarer CSV, json, xmil.

1.14. Yrenwue u 3anuch cpeactBamu Python. Perynsprsie Beipakerust. Onpenenenue, madaoHsl,
ocHOBHBIE MeTOIbl. Yckopenue Python. Numba, Cython, uarerpanus ¢ C/C++.

JlaGopaTopHbie paboThI 5 mIT. 1O 2 yaca:

2.1. Cucrema KOHTpOJIIS BepcHii git.

2.2. O0cyxaeHne TeXHHUECKOTO 3a/IaHusl.

2.3. Brirpy3ka 6MOIMOTEK B OTKPBITHIN TOCTY.
2.4. OdopmiieHre NOsICHUTEIbHON 3alUCKU.
2.5. [IpencraBieHne NpoeKTa.

JlaboparopHublie paboTsl 4 mT. 10 4 yaca:
2.6. CTpyKTypa IpoeKTa.

2.7. PazpaboTka OMOIMOTEKH.

2.8. TectupoBaHue.

2.9. Kon peBslo.

[IpakTuyeckue 3auHsATHs 6 IIT. 10 2 yaca:
3.1. Ynpasustonue KOHCTPYKIIHH.
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3.2. OyHKIWUY.
3.3. I[NocienoBaTEIBHOCTH.

3.4. Pabora ¢ ¢aitnamu B Python.
3.5. bubnmorexku numpy, matplotlib, pandas, sympy.
3.6. Urenue u 3amuch cpepcTBamu Python.

Hactosien PITT).

CamocTrosTenpHas paboTa CTYICHTOB:

3.1. 3ammra naboparopHsix padot 2.1-2.9;

3.2. 4 XOHTPOJIBHBIX OMPOCOB Tocie 4-i, 8-1, 11-i, 14-i nexuuii;
3.3. IToaroToBka K 3K3aMeHY IO JUCHUTUTHHE (OIIEHOYHBIC MaTepHalIbl IIPUBEACHEI B pa3jeie 6

Texkymmii KOHTPOJIb: KOHTPOJIbHBIE ONpochl nocne 4-i, 8-id, 11-i, 14-i1 nekumii, ycTHBIM ompoc Ha
KaXJIOM JICKIIUU IO MaTepHaliaM MpeAbIIyIen Mmaphl, 3auTa J1ad0opaTOpHbIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

Tabnuia — O6pazoBarenbHbIE TEXHOJIOTHUH, UCTIOIb3YEMbIE MPU PeATU3aLUU PAa3INYHbIX BUJIOB Y4eOHOMN
3aHSITUH N0 TUCHUIUINHE

Ne | Buzapl yueOHbIX 3aHATHI OO6pazoBarenabHbIE TEXHOJIOTUH

/T

1 Jlexuun Knaccuueckast (TpaguiimorHas, ”HGOpPMaIMOHHAS )
JeKIus

2 JlaGopaTopHnast pabota TexHOoMoTHs BHIIOTHEHUS 1a00PAaTOPHBIX 3aIaHUM
VHAUBUIYaJbHO
Jlomyck K 1abopatopHoit paboTe

3 [IpakTrueckue 3aHATHS OTtpaboTka JIEeKIIMOHHOTO MaTepuasa, TpeOyIoIIero
MPAKTHYECKOTO 3aKpPEIUICHUS

4 CamocTtosrenpHas padoTta HNubopmaninoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH

ctynenToB (BHeayautopHas) | (moctyn k DMOC dwmana, k ObC dunuana, noctyn K

MH(GOPMALMOHHO-METOIUYECKUM MaTepraiaM o
JTUCITUTIIINHE)

5 KonTpons (mpomexyrounas | TexHoIOTHS yCTHOTO ompoca

arrectanus: 3k3amen, PI'P)

6. OHEHOYHBIE MATEPUAJIBI VI5I TEKYIIETI'O KOHTPOJISI
IMPOMEXKYTOYHOU ATTECTAIIUM - IJIAA ONEHKHU KAYECTBA OCBOEHMUA

JUCIHUIIVINHBI

K HpOMe)Ky’TOLIHOI\/’I arrecralvu CTyJACHTOB 10 AUCHUIIMHE MOTYT IMPHUBJICKATHCA NPCACTABUTCIIN
pa6OTOI[aTeJ'IeI71, npenoaaBaTeyid NOCICAYIOMNX TUCHUIIINH, 3dBEAYIOIINC Ka(l)eI[paMI/I.
OI_IeHKa Ka4ue€CTBa OCBOCHHA AUCIHMIIIIMHBI BKIIFOYACT KaK TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH, TaK
" NPOMEKYTOYHYIO aTTCCTALlUTO.
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OneHo4HBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
IIpumepbl BOPOCOB K KOHTPOJIBLHOMY OIIPOCY NOCJIe S-i JJeKIMu:

CoNooR~LWNE

Ha3zoBuTe OCHOBHBIE MOHATHSA A3bIKA IPOTPAMMHUPOBAHHUS.

Uto BKITIOYAIOT B ceOs1 Oa30BBIC OMEepaTOphI?

UYro BKIIOYAIOT B ce0st OTIEpaTOPHI MPUCBAMBAHUS?

UTo BKITIOYAIOT B CeOS OTIEPaTOPhI CPAaBHEHUS?

UTto BKITIOYAIOT B ceOs TEPHAPHBINA oTiepaTop?

Uro BKIIIOYAIOT B c€0sI THKPEMEHT M JISKPEMEHT?

Yro BKIIIOUAIOT B ceOs omneparop Sizeof u onepatop 3amsras?

Onumure MoIM(UKATOPHI TUIIOB.

PackpoiiTe moHsTHE OMEPaTOPOB SBHOTO MpeoOpa3zoBaHus TUIOB (Cast), ormepatopoB New u de-
lete.

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY OIIpOCY nocJje 9-if jJekumuu:

agrwNpE

Onumure KiroueBslie cioa mutable, friend, static.

B uewm 3akitouaercs nepesarpyska onepaTtopon?

Kakue apudmernueckue oneparopsl, oneparopsl cpaBHeHUsI Bam n3BecTHBI?

UYro o3navaer OOII? OnumunTe €ro Kinaccsl U CTPYKTYPBI.

[Touemy KOMITUISATOP MOXKET HE YBUIETh ITYOJIUYHBIA METO] MM aTpUOYT Kitacca?

IIpuMepsI BONIPOCOB K KOHTPOJILHOMY onpocy nociae 11-i pexkuun:

aogrwdE

Onumure MOPAJ0K BBIIIOJTHCHHUA BbI30BA KOHCTPYKTOPOB U ACCTPYKTOPOB IIPHU HACIICAOBAHWH.
Packpoiite mpobaeMmy poMOOBHIHOTO HACIIEIOBAHUS.

Packpoiite mpoOaeMbl «ChIH — MPSMON HACTIEAHUK OA0YIITKI.

B gem 3akitouarorcst BUPTYaIbHbIC PYHKITAN?

B gem 3akmouarotcest oneparopsl Override, final u typeid.

IIpumepbI BONIPOCOB K KOHTPOJLHOMY ONpocy mocJjie 13-i jJekuum:

1.

2.
3.
4.

PaCKpOﬁT € IIOHATHC I_Ha6J'IOHa, OIIUIIIATE €T0 OOBSIBICHUE U criequajin3aluu.

Jlns gero ucnons3yrores typedef, typename, remove_const, remove_reference, etc.
Omummure IIpaBuJjia BbIBOJa 1a0JIOHHBIX THUIIOB.

B uem 3akirouarorcst ma0a0HbI C MNEPEMEHHBIM KOJINYCCTBOM HIA0JIOHHBIX aPFYMeHTOB?

IIpumepbI BONIPOCOB K KOHTPOJLHOMY Onpocy mocJie 18-i jekuum:

Noogr~wnE

PackpoiiTe noHsTHE UCKIIOYEHHS, BBIIBUTE €I0 0COOCHHOCTH.

OnwumuTe KIr04eBbIe caoBa throw, try, catch.

Onumure nocnea0BaTeIbHOCTh U MpaBuia 00padOTKU UCKITIOYCHHIHA.

B uem 3akmiouaercs npobiaemMa UCKITIOYEHHUH B IECTPYKTOpax?

Kak M0xHO rapanTupoBath 6€30MaCHOCTh MPU UCKIIOUEHUSIX?

B yem 3akmogaercs oneparop placement-new.

Uto Takoe koHTelHepbI? PackpoiiTe MOHATHE U OMUIINUTE €ro Kiaccu(PUKaIuio.

IIpumepsl 3ananuii PI'P B ocennem cemectpe 2018/2019:

3amanue 1. Borumcnute Beipaxenue f(x), mpuBeneHHoe B Tabnuie A. [IpemycMoTpeTh BBOA
BEII[ECTBEHHOTO 3HAYEHUS X C KJIaBUATYpPhI M BBIBOJ pe3ynbTaTa f(X) Ha skpaH.

3amanue 2. Beiuucnute BeIpakeHue, npuseneHHoe B Tabmuie b. [IpegycMoTpeTs BBOA 3HAUEHUS
X C KJITaBUATYypPHhI U BBIBOJI Pe3y/IbTaTa Ha IKPaH.

3ananue 3. BeIYMCIUTh BbIpaXKEHUE

10*N

II f(x),

10
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X=2

rjae f(x) — BepakeHue, MpuBeICHHOE B TA0IHUIIE A,

IT — cumBON pou3BENCHUS,

X — LI€JI0€ YMCJIIO0, MTOCIIeI0BATEbHO MPUHUMAET IIeJIble 3HaueHus Xx=2, x=3, x=4 ... x=10*N.

3amganne 4. Jlana marpuna A pasmepa n*n, rae n<=15. DneMeHTbl MATPHUIbI BBIYUCISIIOTCS IO
dopmyne a(i,j)= 1*j*sin(0.5*1*)). 3HayeHHUS] IEMEHTOB OKPYIJIATH JO ABYX 3HAKOB IIOCIE 3aISTOM.
Bemonaute mpeoOpazoBanue, ykazanHoe B Tabmuie B. IIpeoOpasoBanne odopMuth B Buae (yHKIUU
WIK MpoLEeAypbl (Ha CaMOCTOSITEIbHBIM BBIOOp). BhIBECTHM Ha 3KpaH HCXOJHYIO U NpeoOpa3oBaHHYIO
MaTpPHIIBL.

Tabmuma A.
Ne Bapuanra Bripaxxenne f(X)
1 1270509 - %2+ sin(x)/N
2 X- X%+ sin(X)+N* x2 + sin(x)
3 X2 X705 + gin(x)-N*x
Tabnuna b.
Ne BapmanTa BripaxeHnue
1 3%- X%+ sin(x)/N ecmu x<eN
x*sin(xN), ecrm x>= %N
) X2 + sin(x)+N* x2 + sin(x), ecm X<N
x*sin(xV), ecim x>=N
3 1- sin(x)-N*x, ecnu X<N
x*sin(xV), ecim x>=N
Tabnuna B.
No BapuanTa [IpeobpazoBanue
1 [ToMeHTh MECTAMU MAaKCHUMAJIBHBIA 1 MUHUMAJIBHBIN 3JIEMEHTHI
2 [TomeHnsTh MECTaMU MaKCUMaJIbHBIA U MUHUMAJIBHBINA IO MOAYIIIO SJIEMEHTHI
3 ITocraButh Ha MecTo a(N,N) moIyCyMMy MakCHMalbHOTO U MHHUMATLHOTO JIEMEHTOB

IIpumepsi 3aganuii PI'P B Becennem cemectpe 2018/2019:

B xone pacuerHoro 3aganusi HE0OXOIUMO pa3paboTaTh MPHIIOKEHHUE, TECTUPYIOIIEE CUCTEMY
(6ubnMoTeKy) KJIacCOB, CIPOCKTHPOBAHHYIO W pPEaTM30BAaHHYIO JISl PEIleHHs KOHKPETHOHM 3amaud u3
HEKOTOpoii mpeaMeTHoi obmacTu. [Ipu 3Tom mouiexar pa3paboTke CaeaAyIOIIHe BOIIPOCHI:

a) aHaJu3 3aJJaHus;

0) pa3paboTka OMOJIMOTEKH KJIACCOB;

B) pa3paboTKa TeCTOBOIO MPHIIOKEHUS;

r) oopMIIeHHE PAaCUETHO-TIOSICHUTENLHOM 3aIMCKH 110 Pe3yJIbTaTaM BBIIOTHEHUS paOOTHI.

Kaxxnpiii 13 BaprHaHTOB OmpeeNnseT NPeAMETHYIO 00acThb, ISl MOJICTUPOBAHUS KOTOPOH JAOJKHA
ObITh pa3paboTana cuctema kiaccoB. Ecnu crnuckoBbiii HoMep cryaeHTta (Ne) mpessimaer 20, To ero
BapuaHT BeIYUcsieTcs, kak Ne-20.

MuHuManbHOE KOJIMYECTBO KIACCOB B OMOIMoOTEeKE — 3.

OTtaenbHBIN KIacc JOJHKEH COAepkKaTh: KOHCTPYKTOP, AECTPYKTOP, MOJsl (KOJUYECTBO AJIEMEHTOB
U T.I.), METOAbl (noOaBleHHWe, yAaleHWe, BBIBOJA, MOWUCK H.T.J.), CBOHCTBa (IO HEOOXOAMMOCTH),
MoaudukaTopel  goctyma. C  TIOMOIIBIO  OMUCAaHHOM  OMONMMOTEKH  KiaccoB  Tpedyercs
MIPOJIEMOHCTPUPOBATH PEIICHHE MPEATI0KEHHOM 3aJauu.

NuauBuayanbHble 3a0aHNS:

1. bubnmoreka kigaccoB, peanu3yoOIUX KOMIUIEKCHYIO —apudmeruky. Jlanel 71Ba
komiuiekcHbIX uyucna K1 u K2, tpeOyercss Boruncauth K3 kak MX cymMMy, pa3HOCTb, NPOU3BEJICHUE U
94acTHOE.

2. bubnmoreka KiaccoB, peaqu3ylONIIUX BEKTOPHI B N-MEPHOM MpoCTpaHCTBE. [laHbI 1Ba n-
MepHBIX BekTopa V1 u V2, Tpebyercs BEHIYUCIUTH V3 Kak HX CYMMY, Pa3HOCTh U MPOU3BEACHHUE HA YHCIIO

11
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3. bubnunoreka kimaccoB, peanm3yromas «000O0MIEHHBIH MaccuBy (MO3BOJISIFOIIHUN XPAaHUTh

JaHHBIE MPOM3BOJIBHBIX TUIIOB). B MaccuB M2 momecTuTh Bce YeTHbIE AIeMEHTHl W3 M1 u HailT ux
CyMMY (€CJIH 3TO BO3MOKHO TIO THITY).

O1neHOYHBIE CPEICTBA ISl IPOMEXYTOYHON aTTeCTalluu:

IIpumepsI BONPOCOB K 3K3aMeHY MO THCHHILINHE B oceHHeM cemectpe 2018/2019:

1. Beenennie B s36IK. OCHOBHBIE TOHATHSA H HCTOpUS si3bika. CTpyKTypa MNpOTrpaMMBL
OObsBnenus (dyHnaMeHTaIbHBIE THIIBI, WIACHTU(PHUKATOPHI, JIUTEpalbl, HESBHbIE KOHBEPCHH THIIOB,
pa3HHIIA MKy OOBSBICHUEM U OTIPEICIICHUEM, 00JIACTH BUIUMOCTH).

2. Beipaxkenusi (0a30BbIe OTEpATOPHI, OMEPATOPHl MPUCBAaWBaHHs, ONEPATOPHl CpaBHEHMUS,
TEpHApHBIN onepaTop, MHKPEMEHT U AEKPEMEHT, oniepaTtop sizeof, oneparop 3ansras).

3. Vmpaepnstoniue KOHCTpyKimu. Buasl ommbok u  UB  (compile-time error (ormmbku
KOMIIJIAIINH ), runtime error (ommnOku BeinoHeHus ), undefined behaviour (UB)).

4. MoaudukaTopsl TUIIOB U CBSI3aHHBbIE C HUMHU BONPOCHL. YKazaTenu. @yHKuuUU (yKazaTenu Ha
¢byHkuuu, QYHKIMHA C TEPEMEHHBIM YHCJIOM apryMEHTOB, apryMEHTHI MO YMOJYaHHUIO, IMEeperpyska
GbyHKIHR).

5. Oneparopsl new u delete. Ccpuiku. Koncrantsl. Onepatopsl SBHOTO NMpeoOpa3oBaHUs THIIOB
(cast). Omeparopsl «.», «->», this. Oneparop npucBauBaHus, MpaBUiIo TpeX. CIUCKN WHUITHATN3AINHA B
KoHCTpyKTOpax. KimoueBoe cioBo explicit. KoHcTaHTHBIE METOTBI.

6. KiroueBoe cmoBo mutable. KiroweBoe cmoBo friend. J[lemerupyromme KOHCTPYKTOPHI.
KiroueBoe cnoBo static. Ykazarenau Ha YJIEHBI.

7. Tleperpyska omepaTtopoB. Apudmernueckue oneparopsl. Oneparopsl cpaBHeHUS. VIHKpeMeHT
u aekpemenT. KBaapatueie ckoOku. Kpyribie ckoOku. Onepatopsl «&&», «||» u «,». OnepaTopsl «*»,
«&» u «- > ». [leperpyska C-style cast.

8. Brenenne B OOIl. Knaccet um cTpykrypsl. KoOHCTpyKTOp, JECTPYKTOpP U OMIEpaToOp
pUCBaMBaHUs (KOHCTPYKTOP, ACCTPYKTOP, KOHCTPYKTOP KOIIMPOBAHHMS).

9. Hacnenoanue. OObsBneHue. CokpeITHE HMMEH MNpHU HacieaoBaHuW. [lonck uMeH mpH
HACJIEJOBAaHUHU (COKPBHITHE MMEH HACIEAHMKOM, SIBHBIH BBI30B METOJOB IMpeAKa, MOYeMy KOMIIHISTOP
MOXXET HE YBUACTh MYOIMYHBIM METOJ WM aTpuOyT Kiacca, pa3lidyhe KIAcCOB M CTPYKTYp IpHU
HaCJIeJOBAaHUHU, TOHKOCTH 3alpeToB mpu public-HacienoBaHuM OT Kiacca ¢ private-HacjaelI0BaHUEM,
JOCTYITHOCTB JPY3bsiM protected MeTo10B/aTpuOyTOB Mpe/Ka).

10.  Ilopsimokx BbI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB IpU HAClIEJOBAaHUHU. MHOXECTBEHHOE
HacienoBaHue (mpobiremMa pOMOOBUIHOIO HacjielIOBaHUs, MpoOJIeMa «ChIH - MPSAMOW HacleIHUK
0a0ymkuy»). BupTtyansHoe Hacie10BaHHE.

11.  IlpuBemenue THUNOB Mexay HacnenHukamu (dynamic cast). BuptyanpHbie (yHKIHH.
Buptyansnsiii nectpykrop. AGctpaktheie kinaccel. Override u final. Onepatop typeid.
12. [a6nousr. O0bsaBrenne mabdaonos. Crenuanuzanuu mabiaonos. Mcenons3oBanue typedef,

typename, remove_const, remove_reference, etc. IIpaBuia BeiBoa maba0HHBIX TUIIOB. NON-type template
parameters.

13.  Variadic templates (1mrabaoHbBl ¢ MEPEMEHHBIM KOJUYECTBOM MIAOJIOHHBIX apryMEHTOB).
Hcnons3oBanue pynkropa. CRTP (Curious Recurring Template Pattern).
14.  Wckmouenus (exceptions). OcobenHoctn wuckmodenuit. KimroueBbie crmoBa throw, try,

catch. Ornnune Mexay HCKIIOUCHUSIMH W omuOkamu. IlociemoBaTenbHOCT M MpaBHia 00pabOTKU
HCKIIFOYCHU.

15. KonupoBanue npu uckiatoueHusix. [Ipobiaemsl nckmoueHuii (cnenupuKaniuy UCKIIOUeHUN
«cTapasi Bepcusi» U «HoBas Bepcus»). [Ipobnema uckiroueHuit B KoHcTpykropax. [Ipobnema uckimouenuit
B JiecTpyKTOpax. ['apanTust 6€301MacHOCTH MPH UCKITIOUEHUSX.

16.  Ammoxaropel. Omeparop placement-new. Ileperpy3ka operator new u operator delete.
nothrow new, new_handler, allocator, allocator _traits.

12
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17. Kownteiinepnl. [locnenoBarenbhbie koHTewHepbl (vector, deque, array, list, forward_list)
Mertoae! insert, splice, unique, sort, erase, size.

18. AccommatuBHbie KoHTelHephl (Set, multiset, map, multimap). Metoxsr find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.

19.  Ampanrepsi (Stack, queue, priority_queue).

20.  [Jabnouusie mapametpsl. hash. Crernuanbabie GyHkimu (s xerr-tadmui). CpaBHeHHE
BpEMEHH pabOThl onepaluii A1 KOHTEHHEPOB.

IIpumepsI BONIPOCOB K IK3aMeHY 110 THCHHILIMHE B BeceHHeM cemecTpe 2018/2019:

1. Cucrema koHTpoJis Bepcuit git. OCHOBHBIE ONIepaliy, BETKH, KOMMHUTHI.

2 SI3bIk iporpammupoBanus Python: omucanue u gpunocodus. Hotudukarus THos.

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

4 KomupoBka, ¢usnueckue u joruueckue crpoku. OneparopHbele ckoOku. FOHuKOA u
MO/3H.

S. CTpoku, CTpOKOBBIE JIUTEPAJIBI, ONIEpaMK co cTpokaMu. Onepanuu GopMaTHpPOBAHHUS.

6. WNnentuduxatopsl, MpocTpaHCTBa UMEH, 00J1aCTh BUAUMOCTH.

7. Berpoennble  Tumel B si3pIKe  IporpammupoBaHus — Python:  nenouuncnenusii,
BEIIECTBEHHBIN, KOMIUICKCHBIN, TOTHYSCKHUH.

8. VYnpasinsonue KOHCTPYKIUH: ONepaTopbl BETBICHUN U IIUKIIOB.

9. Oynkuuu B a3bike Python, lambda ¢ynkiun. @yHkiuu nepBoro poja, YuCThlie PyHKINU.

10.  Bwuner mapametpoB ¢yHkiun. [TapameTpsr mo ymomdanuto: *args, **kwargs.

11.  ®yukuuu npeoOpa3oBaHUs TUIIOB.

12. OYHKIIMY BBO/Ia-BBIBO/IA.

13.  TlocnemoarensHocTH. Koprexwu. (,) u tuple().

14.  TlocnemoarensHocTH. Crincku. Cpe3ssl. [] u list().
15.  TlocnenosarensHocT. CnoBapu. {} u dict().

16.  MmuosxecTBa u ornepanuu Haj HUMU. set().
17. OOpaboTKa UCKIIOUCHUM.

18.  Jlexopatopsl.

19.  Teneparopsl. ['eHepaTopHBIC BBIPAKEHHS.

20.  Ureparopsl. ®ynkiuu: iter, enumerate, sorted.
21.  Mognyns itertools. dyukuuu itertools.chain, itertools.repeat, itertools.count.

22.  Oyakumm s 00pabOTKHU MOCIe0BaTEIBLHOCTEH: range, map, filter, sum, reduce, zip.

23.  OOBekTHO-OpHeHTHpOoBaHHOE TporpammupoBanus (OOII) Ha sA3bIKe MPOTPaMMHPOBAHUS
Python. Oniucanue kiaccos.

24.  OOII B Python: aTpu0yTbl, CBOICTBA, COKPHITUE JaHHBIX.

25.  Tunwmzanus u noJuMophu3M.

26.  Wwmwuranus tunos. [leperpy3ka onepatopoB. Maruueckue METO/Ibl.

27. OOII B Python. OcoGeHHOCTH HaclIeOBaHHUS.

28.  CraTMuecKhe METOJIbl U METOJIbI KJlacca.

29. VYrunas tunuzanus B Python. Menemkep KOHTEKCTA.

30.  Pabota c ¢aitnamu B Python. Utenne OeckoHeUHbIX (aiinoB.

31.  AcuHXpoHHOE  mporpamMmupoBaHve.  MoTuBauus,  OpoOJIEMbl U pEIIEHHS.
Asyncio.async/await. KopyTuHBI.

32.  GIL u MmHoromotouHsle mporpammsbl. Mptotekcel U cemadopsl. Knace Thread. ITotox,
nporecc.

33. Mopaynu u nakeTsl.

34.  GUI 6ubmuotexu. TKinter, pyQt,
35.  bubnumorexu numpy, matplotlib, pandas, sympy.
36.  @peitmBopku Django, aiohttp. OcoGeHHOCTH IPUMEHEHUSI.
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37.
38.
39.
40.

CMOJIEHCKMNA

DUITNATT

TectupoBanue. FOHUT U HHTETPAIIOHHOE TECTUPOBAHMUE.

®opmarsr CSV, json, xml. Urenue u 3amuck cpeacteamu Python.
Perynsipabie Beipaxkenust. OnpeneneHue, nadioHbl, OCHOBHBIC METO/IBL.
Yckopenue Python. Numba, Cython, unrerparnus ¢ C/C++.

B ¢wimane ucnons3yercs cucreMa ¢ TPAAMIIMOHHOM IIKAJION OIEHOK — «OTIIHYHOY, «XOPOIIOY,
«YIOBJICTBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO», «3aUTEHO», «HE 3a4TeHO» (najnee — MATHOAILTbHAS

cucTeMa).

dopma MPOMEKYTOUHOU aTTECTALUU 1O HACTOSIIEH JUCIUILUIMHE — 3K3amMeH, PI'P.

[TpuMeHnsieMble KPUTEPUU OIECHUBAHUS MO IMCIHUIUIMHAM (B COOTBETCTBHHM C HHCTPYKTHBHBIM
nucbMoM HITY MDU ot 14 mas 2012 roga Ne 1-23):

Onenka Kputepun onienku pe3ynbraToB
1o 00yuYeHus N0 TUCIUIUINHE

JMCIUIINHE

«oTnnyHO»/ | BricTaBnsiercs oOydaromemycsi, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMATUYECKOE U

«3aUTEHO ri1y0OKO€ 3HaHUE MaTepUaIOB U3YUYEHHOM TUCIUIUINHBI, YMEHHE CBOOOIHO BBITIOJHATH

(otmuyHO)»/ | 3amaHUs, TPETYCMOTPEHHBIC MPOTPAMMOM, YCBOWBIIHA OCHOBHYIO W 3HAKOMBIH C

«3a4TEHO» JOTIONTHUTEIBHOW  JIUTEpaTypold,  pEeKOMEHJOBaHHOW  paboueil  mporpammoit
JTUCHMIUIMHBI; MPOSBUBIIEMY TBOPUECKHE CIOCOOHOCTH B MOHHWMAaHUU, W3JI0KEHUU U
WCIOJIb30BAHUN MAaTE€pPHAJIOB M3YUYEHHOU AMCUMIUIMHBI, O€3ylpPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIPOCHI Omiera, HO M Ha JIOTOJHUTEIbHBIE BOIPOCH B pamMKax paboueit
IIPOrpaMMbl  TUCLUUIUIAHBI, MPABWJIBHO BBINOJHUBIIEMY IPAKTUYECKOE 3aJaHHE.
OneHka N0 AMCUUIUIMHE BBICTABISIIOTCA OOydaroLeMycsi ¢ Y4€TOM pe3ysbTaToOB
TEKYILEro KOHTPOJIS.
KomnereHnnuy, 3akpemiéHHble 3a AUCHUILNIMHOM, C(QOPMUpPOBaHBI Ha YPOBHE —
«3TAJIOHHBIN».

«XOpouIo»/ BeicraBnsercs oOydaroumiemycsi, OOHapyKMBLIEMY IIOJIHO€ 3HaHME Marepuana

«3a4TEHO WU3Y4YEHHON JUCLUUIUIMHBI, YCIELIHO BBIIOJHSIOIIEMY IPENYCMOTPEHHBIE 3aJaHMs,

(xopowo)»/ | yCBOMBILIEMY OCHOBHYIO JIUTEpaTypy, PEKOMEHJIOBaHHYIO pabouell Iporpammon

«3a4TEHOY JUCLMIUIMHBL, NOKa3aBIIEMy CHCTEMAaTUYECKHH XapaKTep 3HAHMW 10 JUCLUILIMHE,
OTBETHUBIIEMY Ha BC€ BONPOCHI OwWiieTa, MPaBWIBHO BBINOJHUBIIUN IMPAKTHYECKOE
3aJjaHue, HO JOINYCTHBIIMHA HpPHU 3TOM HENpPUHLUMIIHUAIbHBIE OMMOKH. OLeHka Mo
JMCLUIUIMHE BBICTABISIIOTCA oOOywaromeMmycs ¢ y4€TOM pe3ylbTaTOB TEKYILEro
KOHTPOJIA.
Komnerennuu, 3akpemiéHHble 3a AUCHUILUIMHOM, c(OpMUpPOBaHBl Ha YpPOBHE —
«IIPOJIBUHYTBIN».

«ynoBieTBop | BeicraBisiercss oOyuwaromemycs, OOHapyXKMBILIEMY 3HAHHE MaTepuayla H3y4yeHHOH

UTEIBHO»/ JUCLUUIUIMHBL B 00beMe, HeoOXOAMMOM Ui JalbHeHIIeld yueObl M IpelcTosIIeH

«3aUTEHO paboThl 10 Mpodeccuu, CHpaBISIONIEMYCsl C BBIIOJHEHUEM 3aJaHUN, 3HAKOMOMY C

(YnoBiEeTBOp | OCHOBHOM JHUTEpaTypod, pPEKOMEHJOBAHHOW palouell mHporpaMMoil IUCIMILIHHBI;

UTEIIbHO)»/ JIOMYCTUBIIEMY IOTPELIHOCTh B OTBET€ HA TEOPETHYECKHE BONPOCHl W/MIM TpHU

«3a4TEHOY BBITMIOJTHEHUH MPAKTHYECKUX 33aJaHUi, HO 00JajaromeMy HEoOXOIUMBIMU 3HAHUSMU
JUIA WX YCTpaHEHHUs TOJ PYKOBOJICTBOM IIpenojaBaTelns, JUOO HENpaBUIbLHO
BBINIOJIHUBIIEMY TIPaKTHYECKOE 3aJaHHE, HO IO YKa3aHUIO I[penojaBaTells
BBINIOJIHUBIIEMY JIPYTU€ PAKTUUECKUE 3aJaHMsI U3 TOTO XK€E pa3esia JUCIUILINHBL..
KomnereHnnuu, 3akpemiéHHble 3a AMCHUILNIMHOM, c()OpMUpPOBaHBl Ha YpPOBHE —
«IIOPOTrOBBIN».

«HeynoBIeTB | BricTaBisiercss oOydarolieMmycsi, OOHapYKHBIIEMY CEpbE3HbIE MPOOETbl B 3HAHMSIX
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Onenka Kputepun ornieHKH pe3ynbTaToB
o 00y4YeHUs MO TUCITUTUINHE
TVCIIUTUINHE
OpHUTENBHO»/ | OCHOBHOTO MaTepuaja W3y4eHHOW MUCIUIUIMHBI, JOMYCTHBIIEMY HPHHIMITAATHHBIC
HE 3a4TCHO OMMOKK B BBINIOJIHCHUW 33J[aHUi, HE OTBETUBIIEMY Ha BCE BOINPOCHI OWieTa

JOTIOJIHUTEIIBHBIE BOIPOCHI M HENPABWIBHO BBIIIOJIHUBIIEMY IPAKTHYECKOE 3aJlaHUE
(HempaBUIIPHOE  BBIIIOJIHEHUWE TOJIBKO IPAKTUYECKOTO 3aJaHMsl HE  sBIIETCS
OJIHO3HAYHOW NPUYMHON Ui BBICTABIIEHUS OLIEHKH «HEYIOBJIETBOPUTEIBHOY). Kak
MIPAaBUJIO, OLICHKA «HEYAOBJIIETBOPUTEIIBHO CTABUTCS CTYIEHTaM, KOTOpPBIE HE MOTYT
IPOJOJDKUTE OOydeHHe IO 00pa3oBaTelIbHON mporpamme 0e€3 JONOTHUTEIbHBIX
3aHSTUH 1O COOTBETCTBYIOUIEH nucnuruinHe. OleHKa MO JUCIUIUIMHE BbICTABIISIOTCS
oOyyaromemycs ¢ y46TOM pe3ylnbTaTOB TEKYIEro KOHTPOJIS.

Komnereniuu Ha ypOBHE «IIOpPOTOBBIM», 3aKpEIUIEHHBIE 3a JUCLUILIMHOM, HE
c(OpMHUPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIHUITIJIMHBbI
Y4edHoe u yueOHO-1a00paTopHOe 000py10BaHHE

VYyeOHas ayauTopus JUid TPOBEACHUS 3aHATUA CEMHUHApCKOro THWIA, TPYINIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJ’IBTaHI/II\/’I, TEKYHIETO KOHTPOJIA U HpOMe)KYTO'-IHOI\/’I aTTecTalun, OCHalllCHHasdA:

— CHEIMaIM3UPOBAaHHON MeOelnblo; JTIOCKOM aylIUTOPHOM; AEMOHCTPALMOHHBIM 000PYAOBAHUEM:
MePCOHANTBHBIM KOMITBIOTEPOM (HOYTOYKOM); TIEPEHOCHBIM (CTAaIlMOHAPHBIM) IMTPOCKTOPOM

YueOHast ayauTopusi A JIaDOpaTOPHBIX padOT, BBHIMOJIHSIEMBIX B KOMIIBIOTEPHOM KIlacce,
OCHAII[EHHAs:

— CIENHATM3UPOBAHHON MeOebIo; JOCKOW ayaUTOPHOM; TMEPCOHATBHBIMH KOMITBIOTEpAMH C
noakoueHueM k cet "MutepHet" n noctynom B OMOC dunmana.

Jis camocTosiTeIbHOW paboThl 00ydaroluXcs MO TUCIUILUIMHE MCIOJIb3YeTCSl MOMEIIeHUE JUIs
CaMOCTOSITENILHOM paboThl 00YyJaOLIUXCSI, OCHAIICHHOE!

— CHeIHMalM3UPOBAHHON MeOesblo; JOCKOH ayauTOpPHOM; MEepCOHAIbHBIM KOMIIBIOTEpAMHU C
noakroueHneM K cet "Mutepuetr" u moctynoMm B DMOC dunmana.

IIporpammMHoe oOecnieyeHue

Omnepanmonnas cucrema OS Windows 10; Ubuntu 20+; oduchsrii maker Microsoft Office — mist
pabotsl Hag PIT/] u MmeTomuyeckuM 0OeCIiCUeHHEM K HEl;

C++, Python, vscode — s penieHust TEXHUYECKUX 3a/a4 Pa3HBIMH METOJaMH
MPOrpaMMHUPOBAHUSL.

8. OBECIIEYEHUE OBPA30OBATEJIbBHOT'O ITPOLHECCA JJI51 JIML
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3J0POBbA U UHBAJIMIOB

B xonme peamm3ann  JUCHUILIMHBI UCIIOJIB3YIOTCA CICAYHOIIHUE JOIOJIHUTCIBHBIC MCETO/bI
O6yLIeHI/I$I, TCKYIICI'O KOHTPOJA YCIIEBACMOCTH U HpOMC)KyTO‘-IHOI\/’I arTeCTalun 06yqa}01u1/1x051 B
3aBUCHMOCTHU OT UX UHANBUAYAJIbHBIX 0COOCHHOCTEHA:

AJId CJICNbIX U cnaﬁonmmumx:
— JCKIIUH O(I)OpMJ'ISIIOTCfI B BUJC DJICKTPOHHOI'O JOKYMCHTA, JOCTYITHOTO C MOMOIIBIO KOMIIBIOTCPA
CO CIICHHUAIIM3UPOBAHHBIM ITPOTPaMMHBIM O6€CH€‘-I€HI/ICM;
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— MUCHMEHHBIE 3aIaHUS BBITIOJIHSAIOTCS Ha KOMITBIOTEPE CO CIEUUATU3UPOBAHHBIM IMPOTPAMMHBIM
obecrieueHreM, WIH MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

— o0ecrnieunBaeTCsl MHANBUAYATbHOE paBHOMEPHOE ocBenieHrne He MeHee 300 mroke;

— /17151 BBIIIOJIHEHUS 33/1aHUS [P HEOOXOAMMOCTH MPEAOCTABIISIETCS YBEIMUMBAIOLIEE YCTPONUCTBO;
BO3MOYHO TaKXe MCII0JIb30BaHHE COOCTBEHHBIX YBEINUMBAIOIINX YCTPOUCTB;

— MUChbMEHHBIE 3aaHUsT 0(OPMIISIOTCS YBEITUYCHHBIM MIPUPTOM;

— 9K3aMeH H 3a4€T MPOBOIATCS B YCTHOU (JOpMe WM BBITIOJNHSIOTCS B MHCBMEHHOH (popme Ha
KOMIIBIOTEPE.

AJISl TJIYXHX U ¢J1200CIbIIAIINX:

— JIEKIMH 0(OPMIISIOTCS B BUE IEKTPOHHOTO JOKYMEHTA;

— MMACbMEHHBIC 33JIaHUS BBIMOJIHSIIOTCS HA KOMITBIOTEPE B MUCBMEHHON (hopme;

— 9K3aMeH U 3a4€T IPOBOJAATCA B MUCbMEHHOU (hopMe Ha KOMIIBIOTEPE; BOZMOXKHO MPOBEICHUE B
dhopme TeCTUpOBaHMUS.

AJIS1 JIMI] ¢ HAPYUIeHUSIMU ONOPHO-IBUTaTeIbHOI0 annapara:

— JeKIUU 0(pOPMIISIOTCS B BUJIE AJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C IIOMOIIbIO KOMIIbIOTEpPA
CO CIIEHMAIN3UPOBAHHBIM TPOrPAMMHBIM 00€CTIEUEHUEM;

— MMUCHMEHHBIE 3a/IaHHS BBITIOJTHSIOTCS Ha KOMITBIOTEPE CO CIEIMATN3UPOBAHHBIM MMPOTPAMMHBIM
oOecIeyeHneM;

— JK3aM€H H 3a4€T MPOBOJATCA B YCTHOW (popMe WIIM BBHITIOJHSIOTCS B MHUCBMEHHOW (hopMme Ha
KOMIIBIOTEPE;

— WCTOJIb3YeTCsl crnernuanbHas ydeOHas ayautopus mana jmn ¢ JIOB3 — ayn. 106 rmaBHOTO
yueOHOro kopmyca mo azapecy 214013, r. Cwmonenck, OHepreruueckuil mnp-A, A.1, 3maHue
SHEPreTUYEeCKOT0 HHCTUTYTA (OCHOBHOM KOPITYC).

[Ipu HEOOX0IMMOCTH MpPEAYCMAaTPUBACTCS YBEIMUEHNE BPEMEHH ISl TIOATOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEXKYTOYHOM arTecTaluu Ajs OOydaroIIMXCs YCTAaHABIMBAETCS C
y4€TOM HX HWHIUBUIYAJIbHBIX NCUXopu3ndeckux ocobeHHocTei. [IpomexyTounasi arrectanusi MOKET
MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipn mpoBeneHMM TpPOLEAYpPhl OLICHUBAHUSA PpE3YIbTaTOB OOy4eHMs] IpeaycMaTpHUBAETCS
HCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX B CBA3M C WHAMBUAYAJIbHBIMH OCOOECHHOCTAMHU
oOyJaromuxcs. ITH CpeICTBAa MOTYT OBbITh MPENOCTAaBICHbI (PUIMANIOM, WJIM MOTYT HCHOJIb30BaThCS
cOOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[IpoBenenue mpoueaypbl OLEHUBAHUS PE3YIbTaTOB OOy4eHHUsS JIOMYCKAETCS C UCHOJIb30BaHHEM
JTMCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

ObGecnieunBaeTcss A0CTYN K MH(OPMAIMOHHBIM H OuOJaHOrpaduUeckuM pecypcaM B CeTH
HNuTepHer ans kaxaoro odydvaromierocst B opMax, aJanTHPOBAHHBIX K OFPAHUYCHUSIM HX 3/I0POBbS U
BOCIIPUSTUS UH(DOPMALIUU:

AJIS1 CJIenbIX M C1a00BHISIIIUX !

— B IIe4aTHOU popme yBeTUYeHHBIM HIpU(TOM;

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B (hopMme ayauodaiina.

AJISl TJIYXHMX U ¢J1200C/IbIIIALIUX:

— B 11e4aTtHoi opme;

— B (JopMe AIIEKTPOHHOTO JIOKYMEHTA.

AJ1s1 00y4aroIUXCsl ¢ HAPYIIEHUSIMU ONIOPHO-/IBUTaTeIHLHOI0 aNnapara:

— B 11e4aTtHoi opme;

— B (popMe PIIEKTPOHHOTO IOKYMEHTA;

— B popme ayauodaiina.
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mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500056 .

4. Jladbope P. OObexTHO-OpHeHTHUpOBaHHOE MporpammupoBanue B C++. — CIIO.:
[Tutep, 2007.

5. ITaBnoBckas T.A. C++. OObEKTHO-OpPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE: TPAKTUKYM :
yuebHoe nocobue. — Cankrt-IlerepOypr : [Turep, 2006 (1 1p. u3nanus).

6. yooB MN.P. O0BeKTHO-OPHCHTHPOBAHHOE MPOTPAMMHUpPOBaHUE: y4eOHOe Mmocodue. —
Bragumup: Biiagumupckunii rocynapctBeHHblil yausepeuret, 2003
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N.A. HaraeBa, U.A. Ky3nenoB. — Mocksa ; bepimun : Jlupexr-Menua, 2021. — 169 c. : cxem. —
Pexum noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=598404 .

2. IIprieMbl 0OBEKTHO-OPUEHTUPOBAHHOTO IIPOEKTUPOBaHUs. IlaTTepHbl NPOEKTUPOBAHMS:
niep. ¢ anra. / 3. 'amma [u ap.] .— Cankr-IlerepOypr : JIMK Ilpecc : I[Tutep, 2008 (1 ap. u3ganus).
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