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Ilporpamma  yuebnoit aumcumunauubl «IlporpammupoBanme» CcocTaBieHa Ha OCHOBE
T OCYIapCTBEHHOIrO 00pa30BaTEIBHOIO CTaHAapTa BBICILETO MPO(ECCHOHATLHOIO 00pa3oBaHHs
(I'OC BI1O) no nanpagienuto noaroroku 09.03.01 MupopmaTika U BLIMHCIHTEILHAS TEXHHKA,
YTBEPKAEHHOrO npukazom Munucrepcrsa oOpasoBanus v Hayku JIHP ot «21» sausaps 2016 r.
Ne31»n: «llopsaka opranmzauun yueOGHOro npouecca B 00pasoBaTe/lbHbIX OPraHU3alUigX BbICLIETO
npoeccuonanbHoro odpaszoranus Jloxeukoit Hapoaroit Pecnybaukuy», yTBepKAEHHOTO NMPUKA3oM
Munucrepersa odpazosanus W Hayku JIHP Nell71 ot «10» noabpa 2017 r.»; yuebHoro niaana w
OCHOBHOW  oDpaszoBaTe/NbHOW  nporpaMmbl  BbiCWIEro  npodeccHoHanbHoro — odpasoBaHus
Hanpasienus noarotosku 09.03.01 Mudopmatika ¥ BbiYHCIUTENLHAS TEXHHKA, pa3padoTaHHbIX B
['OY BI1O «/loHeuknii HallHoHaNbHBIA YHHBEPCHTETY,
S

PazpaGorumnk: /) /
Hoyenm xagheOpur KomMnsiomepHvix mexnoro2uil k["’ 5 Ilapnii T.B.

(

[Tporpamma  y4yeGHOM AWCUMNAMHBLI  YTBEp:KAEHAa HA 3aceaaHuu  Kadeapsb
KOMITBIOTEPHBIX TEXHOIOTMH

ITpotokon Ne 12 ot «2» anpens 2020 r.

3ae. Kae/1poit KOMITBIOTEPHBIX TEXHOIOT Ui '#/ﬁj/ Epmonenko T.B.
[Iporpamma  y4eOHONH AHMCUMMIKMHBI 000peHa Y4eOHO-METOAMUECKOH KOMUCCHEH

(u3uKo-TeXHHUECKOro (hakyabTeTa

Ipotokon Ne 5 ot «15» anpens 2020 r.

[lpencenarens yueOHO-METOAMUECKOH KOMUCCHH ez
(pu3uko-Texunueckoro gaxysnbrera & Korenko B.H.
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1. OBJACTHb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

VYuebnas gucummnHa «lIporpaMMupoBaHHe» OTHOCHUTCS K  BapHMaTUBHOW  4acTu
npodeccroHanbHOr0 OJ0Ka M COCTOUT M3 HYETBIPEX COJEpXKAaTEeIbHBIX MOIyJeW: Moxynb | —
«OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHUS», MOIYJIb 2 — «JOMOJHUTENIbHBIE
rJIaBbl 00BEKTHO-OPHEHTHPOBAHHOTO MPOTrPaMMHUPOBaHUS», MOAYJb 3 — «OCHOBHI si3bika Python»,
Moayiib 4 — «CKpHIITOBOE MPOrpaMMHUPOBaHKE Ha si3bike Python».

OcHoBbiBaeTcss Ha 0Oase mucrmiuiiH: «OCHOBBI  MporpamMmupoBanmsy, «MHbopMatuka wu
UH(OPMAIMOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTUW». SIBII€TCSI OCHOBOM JUIsl U3YUYEHHUS CIIEIYIOLINX
muciumind:  «WEB-nporpammupoBanue», «O0bEKTHO-OPUEHTHPOBAHHOE MPOTPaMMUPOBAHUEY,
«TecTupoBaHue U BHEAPEHHE IPOTPAMMHOT0 00eCIeUEHUS.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxkmepucmuka yueoOHou OUCyuUnIuHbL

Hanpasnenue noaroToBku 09.03.01 MadopmaTrika 1 BEIYUCIUTEIbHAS TEXHUKA

[Tpoduib WndopmaTrka U BHIYUCIUTEIbHAS TEXHUKA
O06pa3zoBaresnbHas IporpaMma bakanaBpuat
Kpamuduxarwst AkaeMHUYeCcKUi OaKaiaBp
KonmuecTBo coepikaTeIbHbIX MOAYIICH 4

Jucnunnuza 6a30B0i / BapHaTHBHOM YacTh

. [Ipodeccruonanbhbiii 010k, BapuaTtuBHas yactb
00pa3oBaTeNIbHON MPOTPaMMBbI

®opwmel kouTpodist (MK, sk3amen, 3auer) JIBa MOyJIbHBIX KOHTPOJIS, JIBa SK3aMEHA

okazaTesn ouHast (opma oOyueHus | 3a04Hast popma 00yyeHHs
HOPMaT. CPOK | YCKOp. CPOK | HOpMaT. CPOK | YCKOp. CPOK
KonnuecTBo 3au€THBIX eIMHULL (KPEIUTOB) 8 8 8 8
T'ox moaroToBKM 2 1 2 1
Cemectp 3,4 1,2 3,4 1,2
KonmuectBo yacos 288(180,108) | 288(180,108) | 288 (180,108) | 288 (180,108)
- JICKIIMOHHBIX 68 (36,32) 68 (36,32) 16 (8, 8) 16 (8, 8)
- MPAKTUIECKNX, CEMHHAPCKUX
- 1a60PATOPHBIX 68(36,32) | 68(36,32) 16 (8, 8) 16 (8, 8)
- CaMOCTOSITEIbHON PabOThI 152 (108,44) | 152(108,44) | 256 (164,92) | 256 (164,92)
B T. Y. UHJIMBUAYJIBHOE 3aJIaHUE
HenenpbHoe KOIMYECTBO YacoB, T. Y. 10 (10,10) 10 (10,10) 10 (10,10) 10 (10,10)
ay IUTOPHBIX 4 (4,4) 4 (4,4) 1(1,1) 1(1,1)
3. OIUCAHUME JUCHUIIJINHBI
Ileny — dopmupoBaHHe Yy CTYIACHTOB O0a30BbIX 3HAaHMH W HABBIKOB, CBS3aHHBIX C

POTPaMMHPOBAaHUEM OOBEKTHO-OPUEHTHPOBAHHBIX, CHCTEMHBIX, IPpa)UIeCKuX, a TaKKe HaydHO-
HCCIIEIOBATEIbCKUX TPHIIOKEHU Ha s3bIKaX BhICOKOTO ypoBHs C++ u Python.

3a0auu -  u3ydeHHE  OCHOB  OOBEKTHO-OPHEHTHPOBAHHOIO M 00OOIIEHHOTO
OpOrpaMMUpPOBaHUs Ha npumepe sizblka C++; M3ydyeHHE OCHOB (DYHKLIMOHAIBHOTO M OOBEKTHO-
OPHEHTHPOBAHHOTO MMPOrPAMMHUPOBAHUSI Ha CKPUIITOBOM si3bike Python, Bo3moskHocTeid Python s
paboThl ¢ ¢ailioBoil cucTeMoi U POBECHUS HAYYHBIX HCCIIETOBaHUH.



TpeOGoBanus K pe3yibTaTaM 0CBOCHUS AMCUMIIJIMHbI:
[Tporiecc M3y4eHMs MUCHUIUIMHBI HANpaBlieH Ha (OPMHUPOBAHME SIIEMEHTOB CJEIYFOIINX
kommnereHui B coorsercTBuM ¢ 'OC BIIO no ganHOMY HaInpaBiaeHHIO MOATOTOBKH (IPOQHITIO):

a) oowexynomypnoix (OK):

CHOCOOHOCTH PadOTaTh B KOJJICKTHBE, TOJIEPAHTHO BOCTIPUHUMATH COLMAIBHBIC, STHHYECKUE,
KOH(ecCHOHANBHBIC U KyIbTypHbIe pasnunuus (OK-6);

CIOCOOHOCTH K caMOOpraHu3anuu u camoodpaszosanuio (OK-7).

0) oowenpogeccuonanvnuvix (OIIK):

OCHOBaTeJbHAas MOArOTOBKA M0 MAaTEMATUKE Ul UCIOJIb30BAHUS MAaTEMAaTHYECKOI0 anmnapara
IPU PELICHUY MPUKIIAIHBIX U HAYYHBIX 3a/1a4 B 00JacTu KomnbloTepHoi nHxenepun (OI1K-1);

3HAHUE COBPEMEHHBIX METOJOB IOCTPOCHMS M aHajlu3a ajJrOpUTMOB, OCHOB YHUCIIEHHBIX
METOJIOB U YMECHHUE X UCIIOJB30BaTh Ha npaktuke (OI1K-4).

8) npogheccuonanvnuvix (I1K):

NPOEKMHO-KOHCMPYKMOPCKAA 0eAMenbHOCHb:

MOJIb30BAaThCS  METOJMKAMH  HCIIOJIB30BAHHSI MPOTPAMMHBIX ~ CPEACTB JJSl  PEIICHUS
npaktudeckux 3aaad (IK-2);

UCIIONIb30BaTh M CAMOCTOSATEIBHO pa3padaThiBaTh WHTEP(ECH B3aUMOICHCTBUS YEIIOBEKA U
OBM (I1K-3);

3HAaHUE IPHUHIIUIIOB IPOTPAMMHUPOBAHUS, CPEJICTB COBPEMEHHBIX S3BIKOB IPOTPaMMHUPOBAHUS,
cTpykTyp nanubix (ITK-5);

IIOATOTOBKA KOMIIBIOTEPHBIX CUCTEM C MAPAJUICIBHON WIH PACIPENEICHHON apXUTEKTYpOH;
BJIaJICHHE COBPEMEHHBIMHU SA3bIKaMH U OMOJIMOTEKaMH TapaiieabHoro mporpammupoBanus (ITK-8);

3HaHHWE METOAOJOTHYECKHUX MPUHITUIIOB MOCTPOCHHUS COBPEMEHHBIX KOMITBIOTEPHBIX CHUCTEM
pasHoOi OpraHU3aI|K I BEICOKOMPOAYKTUBHOM 00paboTku nHpopmanuu (ITK-12).

Hayuno-uccnedosamenvckan 0esameabHOCHb:

0a30Bble 3HAHUS HAYYHO-METOJAMYECKHX OCHOB M CTAHJIAPTOB B OOJACTH KOMIBIOTEPHOI
WH)XCHEPUH, MPOBOAUTH HKCIEPHUMEHT MO MPOBEPKE KOPPEKTHOCTH PEUICHHUH, PacCUYUTHIBATH
sKoHOMHUYECKYT0 3 dekruBHOCTS ([TK-15);

yMEHHE TOTOBUTH U MPOBOAMTH TOKJIAMbI C MCIOIH30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
CPEIICTB, MHCATh HAYyYHO-TEXHUYECKHE OTYEThl, OQOPMIIATH pPe3yJbTaThl MCCIEIOBaHUI B BHIE
crareii (ITK-16).

Hayuno-nedazocuueckas 0eameapbHOCHb:

TOTOBUTH KOHCIIEKTHI JICKIIUH, POBOIUTH MOBBIIICHUE KBaTH(puKauu coTpyaHukoB (ITK-17).

CepgucHo-3KcniiyamayuoHHas 0esamenabHOCHb:

WHCTAJUTUPOBATh, HACTPAUBATh M COMPOBOXKIATh MPOTPAMMHOE U ammapaTHOE oOecreueHue
UH(GOPMAIMOHHBIX ¥ aBTOMaTH3UpoBaHHbIX cucteM (ITK-21).

B pe3yabTare udyyeHunsi yaeOHOH TUCHUIJIMHBI CTYAEHT J0JIKEH

3namp:

— OCHOBBI CTaTHYECKON M TUHAMUYECKOW THUMU3AlMU, OCOOCHHOCTH yIpPaBIECHUS MaMITHIO B
C++ u Python;

— Pa3HHUILY MEXIy UHTEPIPETUPYEMBIM U KOMITHIIUPYEMBIM SI3bIKOM MTPOTPAMMUPOBAHHS,

— npuHuunbel OOIT 1 MexaHU3Mbl HOBTOPHOTO UCIOJIB30BaHUS KOJA;

— OCHOBHBIE CTPYKTYPBI TaHHBIX PYthon, moHsTHS N3MEHIEMBIX U HEU3MEHSIEMbBIX THIIOB;

— cranaaptel ettt koaa (PEP8, Google code style);

— OCHOBBI TIPOTPaMMHUPOBAHUS TPUIOXKEHUN ¢ TpaduueckuM HHTEpHEHCOM U DIEMEHTHI
CHCTEMHOT0 POrpaMMHpPOBaHUs Ha s3bike Python;

— OCHOBHBIC BO3MOXKHOCTH Hay4HBIX OnOnmorek Python.



Ymemes:

— NPOEKTUPOBATh U KOJHMPOBATH CTPYKTYpPBI NAHHBIX U aJTOPUTMBI

OpPUEHTUPOBAHHOHN M (PYHKIIMOHAIBHOW MapaurMbl Ha A3bIKaX BHICOKOTO YPOBHS;

— KOPPEKTHO paboTtaTh ¢ maMaThio B C++ u Tumamu gaHHbix B Python: ctpokamu, crimckamu,

KOpTEXKaMH, CJIOBapsIMH, MHOKECTBAMH;
— CcO37aBaTh NPUIIOKEHHUS C OKOHHBIM HHTEpdeiicom;

— nmucathb Python-ckpuntsr a1t paboThl ¢ (ailioBoit cucTeMOit U 0a3aMu JaHHBIX;
— nucath Python-ckpunTsl 17151 HayYHO-HUCCISIOBATEIBLCKUX U TIPUKIIAIHBIX 3a/1a4.

Braoems:

— HaBBIKAMH pa3pabOTKU mporpamMm Ha si3pike C++ W ckpunToB Ha s3bike Python mis

peUICHUs HIUMPOKOTO Kpyra NPpakKTUICCKUX 3a1a4.

4. COAEPX KAHHUE JUCHUMIIJIMHBI 1 ®OPMbI OPTAHU3AIIUU YUEBHOI'O

MPOLIECCA

IHopsinkoBeIii HOMep H
TeMa

Kpatkoe cogep:kaHue TeMbl

Cooeporcamenvhutit Modys 1.
OCHOBBI 00bEKTHO-OPHEHTHPOBAHHOI0 NPOTPAMMMPOBAHMS

Tema 1.
OcHOBEHI a3b61ka C++.
Pabora ¢ maMATEIO

KoHcTpykinu u kimoueBbie cioBa si3bika C++. PaboTa ¢ mamsThio.
Maccussl. Pabota ¢ KoHCOIbIO U (aitnamu.

Tema 2.
Kitaccel 1 00BEKTEI

Knaccor u 00bexTsl. [Ipuanuun uakancynsauuu. CTaTuueckue
wiIeHsb! Kj1accoB. KOHCTaHTHBIE OOBEKTBI M METOJIbI Kilacca.

Tema 3.
[Teperpy3ka omnepaTopos

[Teperpyska ¢ynkumii. [Teperpyska yHapHbIX 1 OWHAPHBIX
omneparopos. [leperpyska omneparopa []. [leperpyska npepukcHoro
U IOCT(UKCHOTO MHKPEMEHTA U JIEKPEMEHTA.

Tema 4. Peanu3aiys MEXKKIIaCCOBOrO OTHOIICHHS THIa “iS-a”.
Hacnenosanue [Iepeonpenenenue, AOONPENEIECHNE U COKPBITHE METOIOB B
noakiacce. Moaudukartop gocrtyma protected. Crieruduxaropsr
HacsienoBanusl. [1opsIoK co31aHus U yJaJIEHHs TOIKJIACCOB.
Tema 5. [Mo3nHee ces3biBaHKe. Buptyanbhbie GhyHKIum, Tabmuim viable.
[Tonmumopduzm. BupTtyansHblil AECTPYKTOP U €10 HazHauyeHue. Yucro
AOGCTpaKTHBIE KJIaCChI U BUPTYyaJIbHbIE PYHKINU. AOCTPaKTHBIE KJIACCHI M HHTEP(HEHCHI.
uHTep(deiich
CooepircamenvHulii MoOYIb 2.
JlonoTHUTE/IbHBIE I1aBbI 00bEeKTHO-OPUEHTHPOBAHHOIO
NPOrpaMMHPOBAHHUSA
Tema 6. Peanu3anus MexKKI1accoBOro oTHoIIeHus Tumna “has-a”. [TpuHimn

Al"p crainus 1 KOMIIO3UIIMA

ACJICTUPOBAHUS.

Tema 1.
Jlpy>xecTBeHHbIE (DyHKIHH
Y KJIACCHI

HpyxectBeHHbIe QYHKIIMHU U Kiacchl. [leperpyska omnepaTtopos ¢
MMOMOIIBIO JPYKCCTBCHHBIX MCTOJ0B.

Tema 8.
Hcknrouenns

Konnenuus uckimoyeHnit Kak croco0a rnepeiaqyn yrnpasieHus,
JIBTEPHATUBBI HCKITIOUCHHSAM. | eHepaIys UCKITIOYEHUS B METO/IE
(throw), nepexaar uckimouenus (try-catch) PackpyunBanue creka.
Hanucanue coOCTBEHHOT0 HCKIIO4YeHUs. Vckmouenus
cTaHgapTHou 6ubimorexku C++.

B paMKax OOBEKTHO-




Tema 9.

Mexanusmer RTTI (Run-
Time Type lIdentification) B
s3pike C++

OcoOcHHOCTH TIPUBECHUS THITOB 1 yKa3ateneil B C++. Oneparop
dynamic_cast. Ctpykrypa type_info, pyuxkimus typeid.

Tema 10.
[11aGy10HBI U MaKPOCHI

[a6nonnsie ¢pynkiuu. [llabnonnsie kinaccel. SIBHas ¥ yaCTHYHAS
crienyanu3anus madioHa. Makpochl.

Tema 11.
Bubnnorexu STL u boost.
Wnnomer C++

Konreiinepst u ureparopsl STL. Anroputmsr STL. @yHKTOpEI.
BBencnue B oubmmorexy boost. Ugunomer RAIl u SFINAE. YMubIe
yKa3aTelnu

Tema 12.
Cranpaptel C++11, C++14

ABTOMaTHUECKHU# BbIBO TUIA. JIiMOaa-BeIpaxeHus. CeMaHTHKA
nepeMemeHI/m. I[OHO.HHI/ITCJILHBIG KJIFOUYECBABIC CJI0OBA U KJIACChI
crangapTHor ouoimorexkn C++.

CooeprcamenvHhulit M0ooyns 3.
OcHoBbI s3b1Kka Python

Tema 13.
Beenenwue B Python

Wurepnperatop Python. Bupryanenas mamuna Python. OcHoBbl
s3bIKka, 3kocuctema Python. baszoebie koHcTpykiuu. OOpaboTka
uckroueHui B s3bike Python. Cranmapt koma PEPS.

Tema 14.
Tumner ganaeix Python

JluHamuueckass Tumm3aims B s3bike Python. HM3mensiembie u
Heu3MeHsieMble THUMbl. CTpPOKHM, CIHCKH, CIIOBapH, KOPTEXKH,
MHOecTBa. Cpespl. PeryssipHble BbIpa)KeHHUs, MOILYJIb €.

Tema 15.

OneMEeHTHI
(YHKIIMOHATILHOTO
IpOrpaMMHUPOBAHUS B
s3pike Python

[Tonwp3oBarensckue PyHkiuu. OOIaCTH BUAUMOCTH. YTIAKOBKA U
pacmakoBKa apryMeHTOB. AHOHUMHBIE GyHKIUH. OyHKIMH Map,
filter, reduce, zip. Moaynu itertools u functools. Jlexopatopsi.
['eHepaTophbl U UTEPATOPBHI.

Tema 16.

Pabora ¢ daimamu,
daitnoBoii cuctemMoii u
nporieccamu B Python

OcHoBHbIe BO3MOkHOCTH Python mo pabore c¢ daitnamu u
daitmoBoii cucremoit. Moaynu 0S, shutil, pathlib, glob. Pa6ora ¢
JaToi M BpeMeHeM. ApPryMEHTHl KOMaHIHOH CTPOKH, MOIYJb
argparse. Cepuanuzanus pickle, json, yaml. Pabora ¢ BHeItHUMHU
nporeccamMu. Moy SUDProcess.

Cooeporcamenvuvtit Mooyp 4.
CkpunToBoe nporpaMMupoBaHue Ha s3bike Python

Tema 17.

OO0OBeKTHO-
OpPUEHTUPOBAHHOE
pOrpaMMHUPOBAHUE B

Python

Oco0eHHOCTH WHKAICYJISIIUY, HACIEeI0BaHUS U MoIuMopdu3Ma B
B Python. Crarndeckue MeTonsl U MeTonabl Kiacca. [leperpyska
oreparopoB, magic methods. AGcrpakTHbIe Kiacchl. MeTakIacchl
U MeTtanporpammupoBanue. Knaccsl uckitoueHuil. MeHemKepsl
KoHTekcTa. [ my6okoe konupoBaHue 00beKTOB. Momyis COpY.

Tema 18. [TporpaMMupoBaHue NPUIOKEHUHN C rpaduuecKuM UHTepdeiicom
[IporpammupoBanue nonb3oBarens: WXPython, tkinter, PyQt. PaboTa c

NPUIIOKEHU C uzobpakenusmu: Pillow, wxImage. Pabora ¢ OunapubsIMu
rpadu4ecKkumM JaHHbIMU. Mogyis struct.

uHTepdericoMm

10JIb30BATEIIS

Tema 19. Pabora ¢ pensiuuonHbIMu 0azaMu naHHBIX. HTepdeiic Ha ocHOBE
Pabota ¢ 6a3amu gaHHBIX B | CUrsor. Pabdora ¢ noSQL 6a3zoii manabeix Mongo. OObeKkTHO-
Python pensmonnsie oroopaxkerus (ORM). bubanorexka SQLAlchemy.
Tema 20. MHOTronoToYHOCTh ¥ acCHHXpOHHOCTH B Python. Biokuposka GIL.

MHOronoTo4HOCTH B
Python

Ouepenu. CpencTBa CUHXPOHU3ALMHY TOTOKOB. Moaynu threading,
asyncio. DieMeHTBl CEeTeBOro mporpaMMupoBanust Ha Python:
moryJu Socket, requests, BeautifulSoup.




Tema 21. Moaymnu humpy, scipy, sympy, pandas, matplotlib.
SI3bik Python B HayuHBIX
HCCIICO0BAHUAX

Kypc mucmunnunbel  «lIporpammupoBanue» mnpeaycMmaTpuBaeTr —cienyromue GopMbl
OpraHM3annu y4eOHOro mpoiecca:
1. nexmuu;
2. mabopaTopHbIe 3aHATHS;
3. camocTosATenpHas paboTa CTyICHTA.

[To ucTouHMKYy mepenaud M BOCHPUATHS y4eOHOH HMH(OpPMAIMM HCIOJIB3YIOTCS CIOBECHBIC
(;exmust, 6ecena), HarasgHBIC  (CHAMABI, WLIIOCTPAIlMH, KOABI TMPOTPpaMM), IPAKTUUYECKUE
(uccnenoBanus, ynpaxHeHus1, 1abopaTopHbie pabOThI) METOIBI.

[To xapakTepy mo3HaBaTeNbHOH IESATENBHOCTH CTYJEHTOB HCHOJB3YIOTCS OOBSICHUTEIHHO-
WITIOCTPATUBHBIE M PEIPOAYKTUBHBIE METOBI, TPOOIEMHOE NMPENOAaBaHNe, YaCTUUHO-TTOUCKOBBIN
U MCCIIEZI0BATEIBCKUN METO/IBI.

B 3aBHUCHMOCTH OT OCHOBHOW AMIAKTHUYECKOMN LIEIH U 3a/1a4 UCIIOJIB3YIOTCS METOJbI YCTHOTO
W3JI0KCHUSI 3HAHUH, 3aKpeIuieHue y4eOHOro MaTephalia, CaMOCTOSTEIIbHONH paOOThl CTYJCHTOB TI0
OCMBICJICHHIO U YCBOEHHUIO HOBOTO MaTepuana, padoThl 10 MPUMEHEHHUIO 3HAHWI Ha MPAKTUKE U
BBIPAOOTKE YMEHHI ¥ HABBIKOB, TIPOBEPKU U OIICHKH 3HAHWH, YMEHHUH 1 HaBBIKOB.

Hcnonb3ytoTcs cieyIonfe MeToAbl KOHTPOJIS:
. YCTHBIA KOHTPOJIb (IKCIPECC-OMPOC Ha JIEKITUX);
. IPOBEpPKA KOHCIIEKTOB;
. 3alIMTa JJAOOPATOPHBIX PadoT;
. IPOBEPKA CAMOCTOSITENIBHBIX PaboT;
. MOJTyJIbHBIE KOHTPOJIbHBIE PaOOTHI;
. KypcoBast paboTa;
. UTOTOBBI KOHTPOJIb (9K3aMEHAIIHOHHBIE OUIICTHI).

~NOoO Ok~ WN P



TemMaTnyecKu MmJiaH

Coaep:xareJbHbIH MOYJIb 1
KoJsinuecTBo 4acoB
Ounas popma o0ydyeHHs 3aounasi popma 00yueHusn
HopmaTuBHbIi CPOK YcKOpeHHBbIH CPOK HopmaTuBHBIH CPOK YcKkopeHHBIH CPOK
o0y4eHHs o0y4eHHUsI o0y4eHHs o0y4eHHUsI
Haspanus BT. 4. BT. 4. BT. 4. BT. Y.
coeprKaTeJbHbIX o | = W - o | = o
MoyJIeii u TeM . 2l g E |2 . 2| %% | ¢ o 2| g% |2 O IENE
5| 5| 3| & 5g/Eq B| =| 5| E|gg/Eg 5| =| 5| E|lEgfg 5| =| 5|57 6¢
IR g &g e "l Elgleqe” “lElEF e
Bl E| Z E gl 2| 2 E[ E| g2 E ElE |2
++
Tema 1. Ocuobt spika CH+.— | 451 4 8 16 | 4 4| 8 16 | 2 2 | 12 16 | 2 2 |12
PaboTa ¢ mamsaThIO
Tema 2. Knaccurm 00vextst | 50 | 4 4|12 20 | 4 4 | 12 14 | 1 112 14 | 1 1
Tena 3. Tleperpyska 20| 4 4] 12 20 | 4 4| 12 16 | 1 1|14 16 | 1 1
OIIepPaToOpPOB
Tema 4. Hacnenosanne 14 | 2 2 | 10 14 | 2 2 |10 14 | 1 1112 14 | 1 1
Tema 5. ITomumopduzm.
AOGCTpaKTHBIE KJIACCHI 20| 4 4112 20 | 4 4 |12 14 | 1 1112 14 | 1 1
nHTEphENChI
Hmozo no 1-my 90 | 18 18 | 54 90 | 18 18 | 54 74 | 6 6 | 62 74 | 6 6
cooeprcamenbHOMy MOOYI0




ConepixaTeJbHBIIH MOAYJb 2

KoandyecTBO 4acoB

Ounas popma o0ydyeHHs

3aounasi popma 00yueHusn

HopmaTuBHbIi CPOK YcKOpeHHBbIH CPOK HopmaTuBHBIH CPOK YcKkopeHHBIH CPOK
o0y4eHHs o0y4eHHUsI o0y4eHHs o0y4eHHUsI
Ha3Banust B T. Y. B T. Y. B T. Y. B T. Y.
coeprKaTeJbHbIX e | = . w | m
MOJYJIEH U TeM ¢ 2] E |8 e | 2|8 |¢g o | gl g | g ol g |8
Ay ol < Bl £l 84Ed 2| =| B| E| Bl 24 2| =| E|E|EdEs 2] =| B|EaEs
) = 5] 5 8 & g Q = 5] ° g g & o = 2] ol 8 ¢ = Q = O o B 2
2| 2| | 5| 58/ 59 & 2 = S| 58| &8l & 20 2| 558 &g =& 2| E| 58 58
2| E| 5l 6889 2 5| &| 58 E8 2| E| 5l58 ER 5] 2|1 g8 58
sl 8l £ | & a| €1 g = e | 8| g ¢ s | '8 g
Sl 8 |E | |8 |E | 5§ | E 1% | &
Tema 6. Arperaus n 122 2| 8 12| 2 > | 8 14 14 14 14
KOMITO3UIUA
Tema 7. Jipyxectsenmpie 122 2| 8 2| 2 2 | 8 14 14 14 14
(GYHKITUU U KJIACCHI
Tema 8. Uckmouenus 12| 2 2| 8 12 | 2 2 | 8 16 | 1 1114 16 | 1 1|14
Tema 9. Mexaamsmel RTTI
(Run-Time Type Identification) | 12 | 2 2| 8 12 2 2 8 14 14 14 14
B si3bike C++
Tema 10. Ilabronet i Makpocs! | 1 | 4 48 16 | 4 4| 8 16 | 1 1|14 16 | 1 1|14
Tema 11. bubnuoreku STL u
boost. Pomst C++ 18| 4 6| 8 18 | 4 6 8 16 16 16 16
(7:’ iﬁt{ jZ. Crangapter C++11, g | 2 6 8 5 6 16 16 16 16
Hmozo no 2-my 90 | 18 18| 54 94 | 18 18 | 54 106 | 2 2 | 102 106 | 2 2 | 102
cooeprcamenbHoOMy MOOYI0
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CoaepixaTeJbHBII MOAYJIb 3

KoandyecTBO 4acoB

Ounas ¢popma o0yueHust

3aounasi popma o0OyueHust

HopMaTuBHBIi CpOK

YcKopeHHBIH CPOK

HopMaTuBHBIi CpOK

YcKopeHHBIH CPOK

o0yueHust 00yueHust o0yueHust 00yueHust
Haspanus B T. 4. B T. 4. B T. 4. B T. 4.
coeprKaTeJbHbIX v | = w - . - o
o ) (0] < < ) 0] < < ) ] < < ) ) <
MojyJiell U TeM - S| 2| 2 |3 . S| z| 3 | = o 2 2/ %5 | g . 22 | &
sl =| 8| & 5«54 & = ! &| 5=l 5= & = S| &l 59 5| 5 = S| &3 5=
ol 5| 2| 2l gsl>d ¢ = g S| g5 28 2 = gl 2l gg 5 2 = S|l 25 g6
2 g1 =| §| 538 59 = g = S| 58| gl = g = Sl 3g B8l =# g 5| 58 53¢
O = ol B S| = d ) = a £ 8 B s O = ol & 8 = O = s £ S
= g o o ¥ § 9 = c% o o = g o = c% o o @ g =8 = é o a o <9
al 8| € =¢ = ] g =4 e | 8] ¢ =4 2 'S g
= = < = = = < = = = < o) = = <
o =~ o = 3] = o
Tema 13. Beenerme s Python | 45 | 4 4| 4 12| 4 4| 4 12 |1 110 12 |1 1|10
Tema 14. Tunbl qanabix Python 14 | 4 4 6 14 4 4 6 14 1 1112 14 1 1 12
Tema 15. DiieMeHTHI
ynKumonanbHOro 14 | 4 41 6 14 | 4 4 | 6 14 | 1 1|12 14 | 1 1|12
MPOrPAaMMHPOBAHUS B SI3bIKE
Python
Tema 16. Pabora c daiinamu,
GbaitnoBoii cucTeMOi u 14 | 4 4| 6 14 4 4 6 14 1 1112 14 1 1 |12
nporieccamu B Python
Hmozo no 3-my 54 | 16 16| 22 54 | 16 16 | 22 54 | 4 4 | 46 54 | 4 4 | 46
cooeprcamenbHoOMy MOOYI0
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CoaepxaresbHbIH MOAYIb 4

KosnuecTBo yacoB

Ounas ¢popma o0ydeHHs 3aounasi popma oOGyuenunst
HopmatuBHbIii cpok Y cKopeHHbIH CPOK HopmatuBHbIii cpok Y cKopeHHbIH CPOK
o0y4eHHs o0y4eHusI o0y4eHHs o0y4eHHUsI
Ha3Banus B T. Y. B T. 4. B T. Y. B T. Y.
coepKaTeJbHbIX « | = w | « | w -
Moay.ieii 1 Tem °| &1 £ | £ o & E | g o 8§ | g e 8 | g
el =| 5| E|5sl8d 2| =| 8| E| 5=/ 58« 2| =| 5| E|548s] & =| 5|5z 5=
Q =l 2| 8l g5/ >4 2 = g e E5 55 3} = 2 Sl e g =85 3 = 2| ogl gt
A 21 5| §] 538 Hg @ g = §| 8¢ gl @ g = §l 3¢9 Hyg| = g 5| 58 5
2| 2| &l 5 8ES 2 £E| &l 58 £8 5| £ &8 £8 2| £/ &858
£ ¢l 278 £ ¢l E £l ¢/ 8 212 ¢
= 5|l & o) = 5 = = = =N - = = = =
5] = o = 5] = 13
Tema 17. OObeKTHO- 10
OpUEHTHUPOBAHHOE 18 | 4 4 | 10 18 4 4 12 1 1] 10 12 1 1 |10
nporpammupoBanue B Python
Tema 18. IlporpammupoBanue
MPUIIOKEHUH ¢ TpauuecKum 14| 2 2|10 14 2 2 10 12 1 1|10 12 1 1 |10
uHTEepdeiicoM monb3oBaTes
Tema 19. Pagora ¢ basamn 18 | 4 4|10 18 | 4 4|10 12 | 1 110 12 | 1 1|10
naHHBIX B Python
Tema 20. MHOTOIOTOYHOCTH B 20| 4 4|12 20 4 4 12 8 1 11 6 8 1 1 6
Python
Tema 21. Stseixc Python s 16 | 2 2 | 12 16 | 2 2 | 12 10 10 10 10
HAYYHBIX NCCIICIOBAHMIX
Hmozo no 4-ny 86 |16 | [16] 22 86 | 16 16 | 54 54 | 4 4 | a6 54 | 4 4 | a6
cooeprcamenbHoOMy MOOYI0
Bcezo uacos 288 | 68 68 | 152 288 | 68 68 | 152 288 | 16 16 | 256 288 | 16 16 | 256




5. METOAUYECKHUE PEKOMEHJIAIIUU JIJISA TIPOBEAEHUS JIEKIHIUOHHBIX,

MMPAKTHUYECKHUX U IABOPATOPHBIX 3AHSTHN

TeMbl JIEKIITHOHHBIX 3aHATHH

) Konuuecmeo
i Hazeanue memuot waCos
1. [OcHoBsl s3pika C++. PaboTa ¢ maMsTbio 4
2. |Knaccol 1 00beKThI 4
3. |Ileperpy3ka onepaTopoB 4
4. |HacnemosaHue 2
5. |Ilomumopdusm. AGCTpakTHBIE KJIacChl U HHTEP(]eich 4
6. |Arperauusi © KOMIO3HUITUS 2
7. |HpyxecTBeHHBbIE ()YHKIIUU U KJIACCHI 2
8. |Ucknrouenus 2
9. |Mexanusmsl RTTI (Run-Time Type Identification) B si3pike C++ 2
10. [IIaGmoHBI 1 MAaKPOCHI 4
11. |bubauoreku STL u boost. Uagunomsr C++ 4
12. |Cramgaptel C++11, C++14 2
13. | Beenenue B Python 4
14. | Tuns! ganusix Python 4
15. | DnemeHTHI GYHKIMOHATBHOTO MIPOrpaMMHUPOBaHUs B si3bike Python 4
16. | Pabora ¢ ¢aitmamu, daitioBoit cucremoii u poreccamu B Python 4
17. | OGBEKTHO-OpUEHTHPOBAHHOE ITpOrpaMMupoBanue B Python 4
18. | IIporpammupoBaHue MPUIIOKEHUH ¢ TpaduuecKkuM uHTepdercom 2
TIOJIb30BaTENs
19. | Pabora ¢ 6a3zamu qaHHbBIX B Python 4
20. | MuoronoToyHocTs B Python 4
21. | SI3bik Python B Hay4YHBIX UCCIICAOBAHUSIX 2
BCEI'O 68
TeMbl JIa0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
wn Ha3zeanue memboi 4aCos
1. [Pabota ¢ mamsTeio B C++. 4
2. |Kmnaccel n 00bekThl. MaKanCysus. [leperpy3ka onepaTtopos. 8
3. |HacnenoBanue u momumMopdusm. AOCTpakTHBIE KIACChl U HUHTEPQEHCH. 5
RTTI.
4. |Arperanus u komno3unus. JlpykecTBeHHble (YHKIMH | KJIAacChl. 8
HcknroueHus.
5. |llabmonsl. bubnuorexa STL. 10
6. |OcHoBeI si3b1Ka Python. 12
7. |Pabora ¢ ¢aiinoBoii cuctemoii u mporeccamu B Python. 4
8. | O0BEKTHO-OPHEHTHPOBAHHOE MTPOrPaMMHPOBaHKe Ha si3bike Python. 6
9. |Ilpuknaansie maketsl Python. 10
BCET'O 68
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6. METOAUWYECKHWE PEKOMEHJIALIUWHA 11O OPTAHU3ALINU
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opranusanus caMoCTOSITeIbHON PadoThI CTYICHTOB.

CamocrosTenbHas padora CTyAeHTOB 1Mo Kypcy «IIporpammupoBaHue» IperycMaTpUBaeT
U3y4YEeHHE JTOTIOTHUTEIHbHOM TEeXHUYECKOW JTUTEpaTyphl U MHTEPHET-UCTOUHUKOB, PEKOMEH/IyeMbIe
TOM TPOrpaMMOl; CaMOCTOSATEIbHYIO pa3pabOTKy aJrOpUTMOB UM  TEKCTOB MPOTPaMM
1abopaTopHbIX PabOT, M3y4YeHHE MOTMOJHUTEIBHOTO WHCTpyMeHTapus. [lpu kemaHuM CTyAEHT
MOYET MOJITOTOBUTH pedepaT WK TOKJIA 110 OJHOM U3 MIPUBECHHBIX HIDKE TEM:

. CpaBHUTENbHBIN aHAIN3 KOMITUIATOPOB Koga C++. Make-daiinsi.

. Coznanue DLL nHa s3pike CH++.

. OcoOeHHOCTH peanu3aluy UCKITIoUeHni B s3bikax C++ u Python.

. Ocobennoctr 00001eHHOT0 IporpaMMupoBans. [I1abmIoHBI 1 MaKpOCHI.
. Umnomer C++: safe-bool, copy-and-swap, SFINAE, RAIIl u npyrue.

. [lpuanunel Hanrcanus «oe3omacHoro Koaay» (safe-code).

. bubmmorexn STL, boost, Qt.

. Crangapter C++11, C++14.

. DnemeHTbl GYHKIIMOHATIBHOTO MPOrpaMMHUpOBaHHs B si3bike Python.

10. IIpunosxxenus ¢ rpapuueckum uaTepdericom noap3osarens B Python.
11. Pa6ota ¢ pensunonnsivu 1 N0SQl-6a3zamu qanubIx B Python.

12. Muoronortouynocts B Python. ['mo6anbhas GnokupoBka unreprperaropa (GIL).
13. f3p1k Python B HayuHBIX HCCIEAOBAHUSX.

14. Terpaau IPython/Jupyter Notebook.

OCoOoO~NNOTBhWDN -

o Konuuecmeo
wn Ha3zeanue membwi 4aCos
1. [OcHogsl si3p1ka C++. PaboTa ¢ maMsTho 8
2. |Knaccel 1 00beKThI 12
3. |Ileperpy3ka omepaTtopoB 12
4. |HacnemoBanue 10
5. [[Homumopdusm. AGCTpakTHBIE KJIACCHl M UHTEP(HENHCHI 12
6. |Arperauus U KOMOO3HUIIHS 8
7. | ApyxecTBeHHBIC (DYHKIIMH M KJIACCHI 8
8. |UcknroueHus 8
9. [Mexanusmel RTTI (Run-Time Type Identification) B si3pike C++ 8
10. |IIaGn0HBI U MAKPOCHI 8
11. |bubmmorexu STL u boost. Unnomer C++ 8
12. |Cranmapter C++11, C++14 6
13. | Beenenue B Python 4
14. | Tuns! nanasix Python 6
15. | DnemMeHTHI (PyHKIIMOHAIBHOTO TPOrpaMMHPOBaHus B si3bike Python 6
16. | PaGora ¢ (aiimamu, daiioBoit cucteMoit u nporeccamu B Python 6
17. | OOBEeKTHO-OpHEHTHPOBAHHOE MporpaMmMupoBanue B Python 10
18. | [IporpamMmMupoBaHue MPUIOKEHUH C rpaduuecKuM UHTEpdeiicom 10
MOJTE30BATENS
19. | PaGora ¢ 6a3amu naHHbIX B Python 10
20. | MuoronoToyHocts B Python 12
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21. | s3Ik Python B Hay4YHBIX UCCIICTOBAHHSIX 12
BCEI'O 152

7. UHJIMBUY AJILHBIE 3AJTAHMS

WuauBuayanbHble 3aJaHUs IPEAYCMOTPEHBI K KaXK0i 1abopaTopHOii paboTe.
[TonubIi nepeyeHpb Beex 3a1anuil npuBeneH B Y MK/l nucuuriivHebl.

Oo0pa3zen MHAUBUAYAJIBHOIO 32 JAHUS
Hanmcats nporpaMMy B COOTBETCTBUU C BapraHTOM (13 TabopaTopHOi paboTsl Ne 2).

Hamumcars coOCTBEHHBIN Kacc B COOTBETCTBUM ¢ BapuaHTOM. [IpogeMoHCTpupyiiTe B KOJe
WHKAICYJ/SINI0 JAaHHBIX, TPUMCHEHHE KOHCTPYKTOPOB 0€3 MapaMeTpoB M C MapaMeTpaMu [yis
UHHUIHATM3anuy naHHbiX. Kiace momken comepkath mMeton Serialize() mis coxpaHeHus JaHHBIX
kiacca B Qaiin u meron deserialize() mis yreHuss maHHBIX Kiacca w3 (aila Mo yMOJTYaHHIO B
TEKyIeH AUPEKTOPHH, a TaKKe meperpykeHHbsie MeTozbl Serialize(const std::string& filename) u
deserialize(const std::string& filename) mist paGoTs ¢ daiioM ¢ yka3aHHBIM B ITapaMeTPe HMEHEM.

Bapuanm 1

Knacc «Ctynenm.

Haunnbie: ®UO, o, roa poxKACHMsI, TOJ TIOCTYTUICHUS, HOMEP 3a4€TKH, CPESIHUIN Oas.

Co3paiiTe Tpex CTyAECHTOB M YCTAaHOBUTE MX JMYHBIE JAHHBIE C MOMOLIbIO ceTTepoB. Eme
OJTHOTO CTYJEHTa CO3JalTe OTAEIBHO B Ky4€ M YCTAaHOBHTE €ro JaHHbBIE B KOHCTPYKTOpE C
napaMmeTpamu. B riaBHON (QyHKIMH CBIMUTHPYWTE TPU CECCHU: CIy4allHBIM 00pa3oM chopMupyiTe
[0 4YEThIPE HOBBIE OLIEHKUM M IEpecuuTaiiTe B OTHEIBHOM MeToJe cpeaHuil Oamin. BeiBenute
pe3yIbTaThl CTYJCHTOB, OTCOPTHPOBAB MX B MOPSIIKE YOBIBAHUS CpeIHEro Oaa.

Bapuanm 2

Kitacc «Marazun».

JlaHHble: Ha3BaHHE, aJIpec, r0Jl OCHOBAHUS, HOMEpP, CyMMapHasi TPUOBLIT.

Co3paiite aBa 00beKTa-Mara3uHa B Ky4e U OJIMH — B cTeKe. J[aHHbIe epBbIX ABYX 3allOJHUTE
C TMOMOIIIBIO CETTEPOB, & TPETUN MPOMHUITUAINZUPYUTE C TIOMOIIBI0 KOHCTPYKTOpa ¢ apaMeTpamH.
B rnaBHO# (YHKIMH CHIMUTHPYHWTE OTIEIBHO MPOAAXKHU 3a CECHTIOPh, OKTAOph W HOAOPH. BriBeauTe
BCE MAaraswHbl OTICIHFHO B JBYX PEUTHMHTOBBIX CHHCKAax (CHayala MEpBBIH, 3aTeM BTOpOM): 1)
OTCOPTUPYWTE B MOpsAKE yObIBaHUS OOIIEH MpUOBUIN 32 TPU MECsAIa; 2) OTCOPTUPYHTE B MOPSIKE
yOBIBaHUsI CPEAHET0 MPUPOCTa MPUOBLIM 32 TPH MecALa.

Bapuanm 3

Kiacc «My3bikanm.

Janublie: umsi, paMIITUS, TIOJ1, TOJ POKICHUS, HHCTPYMEHT, PEHTHHT .

Co3znaiite Tpex My3bIKaHTOB B CTEKE M OJHOTO — B Kyd4e. [[aHHbIE MEpPBBIX TPEX 3aIMOJIHUTE C
IIOMOILBIO CETTEPOB, a YETBEPTHIN POUHULIMATIUZUPYITE C IOMOLIBI0 KOHCTPYKTOpA C IapaMeTpamH.
B rnaBHOW (yHKIMHM CHIMHUTUPYWTE TpW KOHIIEpPTA M TOJOCOBAHHE 3pPUTENICH, O pe3yJbTaTam
KOTOPOTO HAapacTUTE PEUTHHI Ka)KAOr0 My3blKaHTa Ha cClIydyailHoe 4Mciao M3 AuanazoHa 1...5).
BriBeiuTe cucok My3bIKaHTOB B MOPSIKE YOBIBAHUS CYMMapHOTO PEUTHHTA, PU 3TOM KIIaBUIIHUKU
JIOJKHBI UATH BIIEPEIN HE3aBUCUMO OT PEUTHHTA.
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8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

1. OOII. OcHoBHBIE TPUHLIMIIBEI. MeXaHN3MbI IOBTOPHOTO UCIOJB30BaHus Koja. CTpyKTypa
npoekra. Header guards.

2. Knaccsl u 06bexThl. HuIManu3anus oobekra kiacca. KOHCTPYKTOPBI U AECTPYKTOPBHI.
MeTtobl KJ1acca, co3/1aBaéMble KOMITUISITOPOM 10 YMOJTYAHUIO.

3. Knaccol u 00bekThl. OCOOCHHOCTH KOHCTaHTHBIX OOBEKTOB KJIaccOB. YKazarensb this.
CraTudeckue MeToAbl Kiacca.

4. Ileperpyska onepatopos. Oneparop +, oneparop <, orneparop [], oneparop ++.

5. Ilpunnun wuskancysasauu. Crneuudukaropsl noctymna. Cerrepsl, TeTTepbl. 3amnper
co3JlaHusl 00BeKTa Kilacca. 3arpeT KOMMPOBaHUS 00bEKTa Ki1acca.

6. Hacnemomanwme. Ilepeompenenenue, moompeneneHne M COKpbITHE. CrerupuKaTopsbl
HacnenoBaHus. [Topsaok co3nanus U yjaieHus OIKJIaCCOB.

7. lHonumop¢dusm. Bupryanbhble pyHKINU.

8. AOctpakTHble Kiacchl U MHTepdelcel. Unucto BUpTyasnbHble (yHKIMHU. BupTyanbHbIA
NECTPYKTOP.

9. RTTI B C++ (dynamic_cast, typeid). Mckmodyenune bad_cast.

10. Komno3unus u arperanus. CriocoOsl peanuzanuu Ha C++. [laTTepH nenerupoBaHusi.

11. JpyxectBeHHsie GyHKIMH U Kiaccel. [leperpyska omepatopa << JJjsi MOTOKOBOTO
BBIBOJIa TPOM3BOJILHOTO OOBEKTA.

12. Uckmouenus B C++. PackpyunBanue cTeka.

13. labmonnuple GyHKIUU U Kiacchl. OCOOCHHOCTH KOMITMJISIMM MIA0IOHOB. YacTUdHAs
crenuain3anys madioHa.

14. bubmmoteka STL. KonTeitHepsl mocieoBaTensHOCTEH U UTEPATOPHI.

15. bubnuotexa STL. AganTepsl KOHTEHHEPOB M UTEPATOPHI.

16. bubnmmotexka STL. AcconmaTuBHbIE KOHTEHHEPHI U UTEPATOPHI.

17. bubnuotexa STL. Anroputmsl 1 QYHKTOPBI.

18. Metonel knacca. Curnarypa, npororun. Ileperpyska wmetonos. Ileperpyska
KOHCTPYKTOPOB. CIMCKM MHULIMAIA3ALIUY.

19. ITorokoBslit BBOA-BbIBOA B C++. Mcnonb3oBanue <iostream> u <fstream>. [leperpyska
oneparopa << JyIsi TOTOKOBOT'O BBIBOJIa TPOU3BOJIBHOTO OOBEKTA.

20. Pabora ¢ mamsateio B C++. Ykazarenu u CChbUIKH. THIBI mamsTH. YTEUKH HaMsTH.
Maccussl.

9.0BPA3ELl MOAYJIBHOI'O KOHTPOJIA

I'OY BIIO «/loHenkuii HaMOHAIBHBIA YHUBEPCUTET»
DU3NKO-TEeXHUYECKUH PaKyIbTET

Hanpasnenue nogroroku  09.03.01 - MudopmaTrka 1 BEIYUCIUTENbHAS TEXHUKA

[Tpodnib WNudopmaTrka 1 BBIYMCIUTEIbHAS TEXHUKA
IIporpaMmma noaroToBKH OakanmaBpuaT

CemecTtp 3

VYueOHast TUCIUIUIMHA IIporpammupoBaHue

MOAYJIBHAS KOHTPOJIBHAS PABOTA Nel
BAPHUAHT Nel

1. Kiaccel 1 00b6ekTEl. OCOOEHHOCTH KOHCTAHTHBIX OOBEKTOB KIacCOB. YKa3zarens this.
CraTnueckue MeTOIbl Kiiacca.
2. Hamnwucars xnacc Circle u ko, mo3BoJISIONIMIA HATMCATH CIICIYOIICE:
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Circle small( 10, 10, 200);
Circle big = small * 3;

3. Uro 6YI[€T BBIBCJCHO Ha KOHCOJIb B PE3YJILTATC BLIIIOJIHCHUA KOAA:

int x[10] = {42};

int*y=x+3;

intz =*x + *y;

COUt KK *FX <K+ 7 K Fy << =7 << 7;

3aMEeHHUTh COUt Ha OZHOCTPOUHBIH Printf; HampaBuTh BBIBOX B (paiin Out.txt.

YTBep:KIeHO Ha 3aceJaHUM Ka(eapbl KOMIIBIOTEPHBIX TEXHOJIOTHUH,
npoTokos Ne 12 ot «2» anpens 2020 r.

3aBenyroumii kadeapoit
[IpenonaBarens

Kpurtepun oneHnBanus MoAyJIbHOT0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo oannos
1 6
2 6
3 3
Bcezo 15

'OV BIIO «/loneuxuii HAlMOHAIBHBIA YHUBEPCUTET
@u3uKO-TeXHHUUECKUH (paKyIbpTeT

Hampasnenue nmoarotropku  09.03.01 - MudopmaTrka u BEIYUCTUTEIIbHAS TEXHUKA

[Ipodub WNudopmaTrka u BEIYUCIUTEIbHAS TEXHUKA
[TporpaMmMa noJAroToBKU OaxanaBpuaT
Cemectp 4
VYueOHast AUCIUTUTHHA [TporpammupoBanue
MOAYJIBHAS KOHTPOJIBHASA PABOTA Ne2
BAPHUAHT Nel
1. Teoperuueckas 4acTb: FreHEpPaTOPhI U UTEPATOPHI.
2. Jaun cmcok: words = [*Hello’, ‘sos’, ‘madam’, ‘is’, ‘Lena’]
Ha ocHoBe crircka WOrds moyiyduTh CIIMCOK KOPTEXKEH
«YHucno b6yxe 6 crose — @naz moeo, YUMo c1080 OKAHUUBAEHICA 2NIACHBIM 36YKOMY .
[ (5, True), (3, False), (5, False), (2, False), (4, True) ]
3. Ha ocHoBe criucka WOrds moy4uTh CIHCOK BCEX CJIOB Yepe3 OHO:
[‘Hello’, ‘“madam’, ‘Lena’]
4. C momomipko cpe3a MoJy4YHuTh 2 MOCIEeIHIX CJI0Ba B CIICKE WOrdS.

VYTBepxIeHo Ha 3aceaHuy Kadeapbl KOMIBIOTEPHBIX TEXHOJIOTHH,
npotokoi Ne 12 ot «2» anpenst 2020 r.
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3aBenyroumii kadenpoit
IIpenonaBarens

Kpurepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
1 5)
2 4
3 4
4 2
Bcezo 15

10. OBPA3ELl 9 K3AMEHALIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameHy (0cennb)

1. OOIIl. OcHoBHBIE TPHUHLHUIBL. MeXaHU3MBbl TOBTOPHOTO HCIOIB30BaHUS KOJA.
Crpyxkrypa npoekra. Header guards.

2. Kunaccol u 00bexThl. MHHUIIMAMM3a1us 00beKTa Kiaacca. KOHCTPYKTOPBI M JECTPYKTOPHI.
MerTtoibl Ki1acca, Co3/1aBaeMble KOMITUIISITOPOM 10 YMOJIYAHUIO.

3. Kiaccel u 00bekThl. OCOOEHHOCTH KOHCTAHTHBIX OOBEKTOB KiaccoB. Ykasateinb this.
Cratuueckue METOAbI Kiacca.

4. Tleperpyska omepatopoB. Ormepatop +, omepatop <, omepatop [], omeparop
WHKPEMEHTA.

5. [Ilpunnun wnakancymsauuu. Cneuuduxatopsl goctyna. CeTTepbl, TeTTephl. 3amper
co37aHus 00bEKTa KiIacca. 3anpeTr KOnupoBaHusi 00beKTa Kiacca.

6. Hacnenosanue. Ilepeomnpenenenue, moompeaeneHue u cokpbitue. Crneunduxatops
HacsenoBaHusl. [lopsiok co3nanus U yjaneHus MoaKJ1accoB.

7. Tlomumopdusm. Bupryanbhbie GyHKITHH.

8. AOcTpakTHBIE KJIacChl M UHTEpdeichl. UncTo BUpTyanbHble QyHKIMH. BUpTyambHbBII
JIECTPYKTOP.

9. RTTI B C++ (dynamic_cast, typeid). Uckirouenue bad_cast.

10. Kommnosurnus u arperamusi. Cioco6s! peanuzanuu Ha C++. [laTTepH nenerupoBanus.

11. JpyxectBeHnHsie (GyHKIMH W Kiacchl. [leperpys3ka omeparopa << mjisi MOTOKOBOTO
BBIBOJIa IPOU3BOIBHOTO O0OBEKTA.

12. Uckmouenus B C++. PackpyunBanue creka.

13. [lla6nonusie pyHkuMu U KiIacchl. OCOOEHHOCTH KOMIWISIMH MIA0NIOHOB. SIBHas u
YyacTUYHAas CHeluanu3anus malaoHa.

14. bubmunoreka STL. KonTeiHeps! mocienoBaTebHOCTEN U UTEPATOPBI.

15. bubnuoreka STL. Anantepsl KOHTEHHEPOB U UTEPATOPHI.

16. bubmmoreka STL. AcconnaTuBHBIE KOHTEHHEPHI U UTEPATOPHI.

17. bubnuorexa STL. Anroputmsl 1 pyHKTOPBHI.

18. Metonet kmacca. Curnatypa, mnpotortum. Ileperpy3ska wmeromoB. Ileperpyska
KOHCTPYKTOpOB. CITUCKY MHUIHATN3AIINH.

19. TTortokoBeiii BBOm-BeIBOA B C++. Hcnons3zoBanme <iostream> wu <fstream>.
[Teperpy3ka onepaTtopa << aJisi HIOTOKOBOTO BBIBOJA MMPOU3BOJILHOTO OOBEKTA.

20. Pabora ¢ mamsateio B CH++. Ykazareiau U CChUIKM. THIBI MaMATH. YTEUKH MaAMSITH.
MaccuBsl.
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'OV BIIO «/loneuxuii HAMOHAIBHBI YHUBEPCUTET
Ou3uKO-TeXHIUUECKUH (PaKyIbpTeT

Hampasnenue noarorosku  09.03.01 — MudopmaTrka v BIYHCTUTENbHAS TEXHUKA

[Ipoduns WNudopmarrka u BEIMUCIUTEIbHAS TEXHUKA
[TporpamMma MOATOTOBKH OakanaBpuat

Cemectp 3

VYueOHast TUCIIUTUTHHA [TporpammupoBaHue

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Knaccel 1 00bekThl. OCOOEHHOCTH KOHCTAHTHBIX OOBEKTOB KiaccoB. Ykaszarenb this.

CraTtudeckue METOJBI KJIacca.

2. Hanmummure untepdeiic Iparser ¢ meromnom napcunra (pasoopa) daiiios parse(std::string

filename). Hanwmure aBa kiaacca, peanusyromne qaHHbii naTepdeiic: XMLParser u MIDIParser.
B mepBoM ciiydyac HEOOXOIMMO CUYHMTATh BCE CTPOKH M3 TEKCTOBOro (haiila ¥ BBIBECTH HX
KOJIMYECTBO HAa KOHCOJIb, BO BTOPOM CJIy4ae — BBIBECTH Ha KOHCOJIb JJIMHY MOJHOTO MMEHH (aiiia
(mapameTpa metona). Ecnu ykaseiBaemoro ¢aiiia He CyIIECTBYET, CTEHEPUPYUTE HCKIIOUCHUE.
[TpogeMoOHCTpHUPYITE MTEpEeXBAT UCKIFOUEHUS U oauMopdu3m B pyrkim main().

VYTBepxk1eHO Ha 3aceJaHuU Kadeapbl KOMIbIOTEPHBIX TEXHOJIOTHH,
npoTtokoi Ne 12 ot «2» anpenst 2020 r.

3aBeayronuii kadeapoit

IIpenonasarens
Kputepun onieHuBaHHS IK3aMeHa
Homep 3a0anusn Konuuecmeo 6annos
1 25
2 25
Bcezo 50
Teopemuueckue 80npocsl K 9K3ameH) (6ecHa)

1. Ocob6ennoctu unrepnperaropa Cpython. ITamsts, mepeMeHHbIC, 0OBEKTHI.
2. PEPS: crangapt opopmiienust koaa Ha si3sike Python. Manomsr Python.
3. U3mensiemble Tumbl AaHHBIX Python.
4. Heusmensiemble TUIIBI JaHHBIX Python.
5. T'eHepanus u nepexBaT UCKIIOUCHUI Ha si3biKe Python.
6. CrpykrypupoBaHHe Koja Ha s3bike Python. Moy v makeTsl.
7. Tlomp3oBarennckue pyHkun. Odaactu BuauMoctu u npasuio LEGB.
8. MUrepatopsl u reHeparopsl. Moays itertools.
9. Jexoparopsl. Moayss functools.
10. Anonumnusie pyukiuu. Oyukuuu map, filter, reduce.
11. PabGora c daiinamu u daiinoBoii cuctemoii B Python.
12. Pa6ota ¢ mpomueccamu. Moayib Subprocess.
13. Knaccel u 00bekTbl. CBOHCTBA, KOHCTPYKTOPHI, CTATUYECKUE YJICHBI.
14. Tleperpyska onepaTopoB B Kiaccax Python.
15. MeHemxepsl KOHTEKCTA.
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16. Ckpurnsl ¢ rpadudeckum uHTepdetricom nonp3opatess B Python.

17. Pabota ¢ 6a3amu manubix B Python.

18. PabGorta c ceTbio.

19. Muoronorounocts B Python. I'mo6anbHast 6JI0KUpOBKA HHTEPIIPETATOPA.
20. TTaketst Python amst Hay4HO-HCCIIEMIOBATEBLCKOM IESTETBHOCTH.

'OV BIIO «/loneuxuii HAIMOHATBHBIA YHUBEPCUTET
@Ou3HuKO-TeXHIUUECKUH (PaKyIbTeT
Hampasnenue noarorosku  09.03.01 — MudopmaTrka v BIYHCTUTENbHAS TEXHUKA

[Ipoduns WNudopmarrka u BEIYUCIUTEIbHAS TEXHUKA
[TporpamMma noroTOBKU OakanmaBpuaT

CemecTtp 4

VYyeOHas AUCIUITITHHA [IporpammupoBanue

3K3AMEHAIIMOHHBINA BUJIET Ne 7

1. Anonnmusle ¢pynkuun. @ynkuuu map, filter, reduce.

2. lansl 1Ba criicka 1o 12 snemenToB oT 1 10 99. HanummTe Ko BEIBOJAa HA KOHCOJIb TPETHETO
CIIMCKa, B KOTOPOM CHayasia MAYyT OJHO3HAYHBIC YMCIIA U3 MIEPBOTO CIHMCKA, 3aTEM OJIHO3HAYHbIE
13 BTOPOTO0, 3aTE€M JIBY3HAUHBIE 3JIEMEHTHI U3 [IEPBOT0, 3aTE€M JIBY3HAUYHbIE U3 BTOPOTO.

3. Hamumure xonm xmaccoB «Tpexmuet» u  «llecHs» (maHHbIe: Ha3BaHWE TIECHH, BpeMs
3By4aHUs); KOPPEKTHO CBSDKUTE UX. B TpekiucTe neperpysuTe oneparop CloXeHus (OH AOKEH
BBIMOJIHATh CJIMSIHUE JIByX TPEKJIMCTOB) M oreparopa IN (BXOXKIEHHs MECHU C ONMPEICICHHBIM
Ha3BaHMEM B TpekyucT). Ecnu npu co3ganuu necHW ykas3blBaeTcsl MycTasi CTpOKa, TeHepUpyuTe
uckmouyenue. [IpogeMoHcTpupyiiTe B KOJie paboTy KJIaCCOB U IMEPEXBAT UCKIIOUSHUS.

YTBep:kJIeHO Ha 3aceJaHUM Kadeapbl KOMIIBIOTEPHBIX TEXHOJIOTHUH,
npoTokos Ne 12 ot «2» anpesns 2020 r.

3aBenyroumii kadeapoit
[Ipenonasarens

Kputepun onieHuBaHHusA 3K3aMeHa

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 15
3 15
Bcezo 50

11. OBPA3EIl TECTOBOI'O 3AJAHUA

TecToBBIC 3a7aHUs HE npeaAyCMOTPCHBI.



12. KPUTEPUU OLIEHUBAHUSA

20

ITo kypcy mpenmonaraeTcs MpOBEICHUE MPOMEXKYTOUYHON aTTECTAIlMH B BHIE 2 MOIYJBHBIX
KOHTPOJIEH, 2 ’K3aMEHOB, BBIIIOJHEHHE JTa00PAaTOPHBIX padoT.

Pacnpeoenenue 6annos, komopvie mo2ym nomyyume cmyoeHmol

6 npoyecce u3y4erus ()uCLﬂH’Ulqul

Cemectp 1
ConepxarenbHblid MOTyb Nel ConepxarenbHblid MOTyIb No2 | Dk3a
JlaGopaTopHsbie Mou. [Bcero|  Jlaboparopusie Bcero MEH Beero
paboTsl koutp.| C.M. paboTsl C.M.
Nel Ne2  [paGora| Nel Ne3 | Ned | No5 Ne2
Mae. | g 7 5 29 7 | 7|7 21 50 | 100
amn
Cemectp 2
ConepxatenpHblii Moaysb Nel CopepxarenpHblii Moaysb Ne2 | Dk3a
JlaGopaTtopHble Mopx. |Bcero|  JlaGoparophsie Bcero MEH Beero
paboTeL koHTp.| C.M. paboTel CM.
Nel Ne2  |pabora] Nol Ne3 Ne4d Ne2
Mae. | g 7 15 | 30 | 10 10 20 50 | 100
AL
HlIxana coomeemcmeusn 6an1106 HAYUOHATLHOU WIKATIE
Onenka Onenka no OueHka 1o rocy1apcTBeHHOM MIKaJje Onenka o
no mkaJue | 100-6anabHoi (3x3ameH, AuddepeHIMPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS mKaje mKaje (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YAOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPUTEILHO) 3a4TEHO
FX 35-59 2 (HEyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITIOBTOPHOU CHAYH
F 0-34 2 (HeyTOBIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO IIOBTOPHOM ClIa4y¥l P YCIOBHH
00s13aTeIpHOT0 HAOOpa JOTIOTHUTEIBHBIX 0aJlIOB

OueHka 3a OBNaJIeHHE Kypca BBICTABISIETCS 110 CIIEAYIOMINM KPUTEPHSIM:

— OI1EHKY «OTJIIMYHOY» 3aCITy’KHBACT CTYJIEHT, KOTOPBIA OOHApYXWJI TIyOOKHE 3HAHUS TPU
OTBETaxX Ha TEOPETUYECKUE BOTPOCHI TI0 TEMaM Kypca, a TAK)KE BBITTOIHIII MPAKTUYECKUE 3aIaHUs B
oJTHOM 00BéMe 1 Habpait 6omee 90 Gamios.

— OLeHKy «XOpOIIO» 3aciy’XKHBaeT CTYICHT, CACTAaBIIMH OLUIMOKHA B TEOPETUYECKUX WIIU
NPaKTUYECKUX OTBETAaX, KOTOPhIE MOTYT OBITh MHTEPIPETUPOBAHBI KaK MaJIOCYIIECTBEHHBIC IS
BOITPOCOB, KOTOpPBIE paccMaTpuBaiuch. CTyAEHT NODKeH HaOpaTh Oomee 75 OaoB.

— OIeHKy «yAOBJIETBOPUTEIFHO» 3aCIy)KHBACT CTYACHT, KOTOPBIM BBIMIOJHWI 3aaHUs
HETOJTHO U ¢ oIIMOKaMu, HO MpH 3ToM Habpai 6oree 60 6aoB.

— OLeHKy «HEYJOBJIECTBOPUTEIHHO» 3aCIYyKHBAET CTYACHT, KOTOPBI HE BBITIOIHHI

OOIBIIMHCTBA TCOPCTUYUCCKUX U IMMPAKTUYCCKUX 3aaa49 U Ha6pan Menee 60 0ayIoB.
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O TIPOLECCA

Jlns mpoBeeHMs JIEKIIMOHHBIX 3aHATUH TpeOyeTcs ayJuTopusi Ha MOTOK, 00OpYyJOBaHHAs
MyJIbTUMEAUMHBIM IPOEKTOPOM M JKPAaHOM, WM HWHTEPAKTUBHOW JOCKOM. /[l mpoBeneHus
7a00paTOPHBIX 3aHATHH MO AUCLUIUIUHE HeoOxoauMm obopynoBaHHbIM [I9BM umu HOyTOykKamu
KOMITBIOTEPHBIN KJIACC ¢ BO3MOYKHOCTBIO BbIX0/1a B MIHTEpHET.

14. PEKOMEH/IOBAHHAS JIUTEPATYPA

Koa-Bo

Hannumne
Ne JK3eMILISPOB B N
HaumenoBanue 3JIEKTPOHHOM
n/n OnodMoTeke sencnn B OEC
JlonHY P

Ocnoenasa n1umepamypa

Kanoepos, C. A. IIporpammupoBanune Ha si3pike C++ [Teker]
1. |: yue6. mocobue / C. A. Kanoepos ; JloHelkuii HAIl. YH-T. - 60 Ha
Uzna. 3-e. - Honenk : FOro-Boctok, 2009. - 298 c.

MeTtoauueckie peKOMEHIAlUU K BBITIOJTHEHUIO
nabopatopHbIX paboT no Kypcey "IIporpammupoBanue” : st
CTYJIeHTOB HarpaBieHus noarorosku 09.03.01
"Undopmartrka u BerancauTensHas Texuuka" / [coct. T. B. 1

2 [Tapwuii] ; TOYBIIO "JloHeukuit HalmOHAIbHBIN Jla
yHuBepcuteT", ®usznuko-texHuueckuil paxynsret, Kadenpa
KOMIIBIOTEPHBIX TexHojoruil. - Jlonenk : 'OY BI1IO
"HouHY", 2016. - 54 c.
Jononnumensnan rtumepamypa
3 Jlagope P. OOBEKTHO-OpHEHTHPOBAHHOE ITPOrPAMMHPOBAHNE 1 Her

B C++ [Tekcr] / P. Jladope. — CII6.: ITutep, 2013. — 928 c.

Meitepc C. DpdextuBHblii U coBpeMeHHBbIH C++: 42
4. |pexoMenparmu mo ucrnoiab3oBanuio C++11 u C++14 [Teker] 1 Her
/ C. Metiepc. — Bunbsamc, 2016. — 304 c.

Crpayctpyn b. S3sik mporpammupoBanus C++ [Tekcr] / b.

5. |Crpayctpym. — CII6.; M.: HeBckuii quanekrt; bunom, 2015. — 2 Her
1136 c.
Cammepdunpny M. IlporpammupoBanue Ha Python 3.

6. [[Togpobnoe pykoBoactBo [Tekcr] / M. Cammephunba. — M.: - Her

CumBou-mtoc, 2009. — 608 c.

15. ”TH®OPMALMOHHBIE PECYPCBI

1. Marepuans! kypca «IIporpammupoBanue Ha si3pike C++» (aBrop — Hlapuit T.B.). URL:
https://github.com/arlstOcrat/CppCourse (1ara ooparienus 18.03.2020 r.).

2. Marepuansl kypca «IIporpammupoBanue Ha s3bike Pythony (aBrop — [lapwuii T.B.). URL:
https://github.com/arlstOcrat/PythonCourse (nata oopamenus 18.03.2020 r.).

3. lokymenrarus C++. URL: http://en.cppreference.com/w/ (nara obpamenuns 18.03.2020).

4. Automate the boring stuff. Practical programming for total beginners. URL:
https://automatetheboringstuff.com/#toc (nata oopamenus 18.03.2020).



16. TIPOT'PAMMHOE OBECIIEYEHUME
1. IDE Visual Studio Community (epcun 2017, 2019).

2. Unrepnperarop Python Bepcuii ot 3.6.
3. Python-auctpubytus Anaconda.

Pabouas nporpamMma paccMoTpeHa U nepeyTBepKIeHa Ha

Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTHH C M3MeHeHHUsAMU (6e3 n3amenenuit) Ha 2020 rog.

ITporoxon Ne 12 ot «2» anpenst 2020 r.
3aBenyromnuit kadeapoit Epmonenko T.B.

Pabouas nporpaMmma paccMoTpeHa U nepeyTBepKIeHa Ha

Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTHH C M3MEHEeHHsIMU (06e3 u3mMenenuil) Ha 2021 rog.

[Tporoxomn Ne OT « » 2021 .
3aBenyronwmii kadeapoit

Pabouas nporpamMma paccMoTpeHa U nepeyTBepKIeHa Ha

Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTHH C M3MEHEHHIMU (06e3 n3MeHeHuil) Ha 2022 rog.

ITporokom Ne OT « » 2022 r.
3aBenyromnuit kadeapoit

Pabouas nporpamMma paccMoTpeHa U nepeyTBepKIeHa Ha

Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTHH C M3MEHEHHsIMU (06e3 n3MeneHuil) Ha 2023 rog.

[TpoTokom Ne oT « » 2023 .
3aBenyroumii kadeapoit
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3aCCaaHnun

3aCCaaHnun

3aCCaaHun

3aCCaaHnun
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