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ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 02.03.03 — Software and
Administration of Information Systems

Study profile/ Specialization/ Master’s Program “Title” Programming
technology

Course title: Computer practical work

Variable part of Block 1, 4 credits

Instructor: Artemeva I., Ostroukhova S.

At the beginning of the course a student should be able to: ability to use
knowledge of the methods of software design and production, construction
principles, structure and the methods of work with instrumental tools used for
creating software.

Learning outcomes: ability to use knowledge of main conceptual
provisions of functional, logic, object-oriented and visual trends of programming,
methods and tools of the development of programs in the framework of these
trends; ability to use knowledge of the methods of software design and production,
construction principles, structure and the methods of work with instrumental tools
used for creating software; readiness to use the skills of choice, design,
implementation, quality assessment and efficiency analysis of software to solve
problems from various subject spheres; readiness to use main models of
information technologies and the methods of its application to solve problems in
subject spheres.

Course description: main methods and principles of solving problems with
the help of computers using a high-level programming language (C, C++), main
principles and resources of object-oriented programming.

Main course literature:

1. Pavlovskaya T.A. Shchupak Yu.A. C/C++. Strukturnoe i ob”ektno-
orientirovannoe programmirovanie: praktikum [Structural and object-oriented
programming: practical work]. Saint Petersburg, Piter, 2010. 347 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:418970&theme=FEFU

2. Kernighan B., Ritchie D. Yazyk programmirovaniya C [The C
programming language]. Moscow, Williams Publishing House, 2012. 289 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:666721&theme=FEFU

3. Stroustrup B. Yazyk programmirovaniya C++. Spetsial’noye izdanie [The
C++ programming language. Special edition]. Moscow, BINOM, 2011. 1135 p.

https://lib.dvfu.ru:8443/lib/item?id=chamo:418460&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:418970&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:666721&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:418460&theme=FEFU

4. Pavlovskaya T.A. C/C++. Programmirovanie na yazyke vysokogo
urovnya [C/C++. Programming on a high-level language]. Saint Petersburg, Piter,
2011. 460 p.

https://lib.dvfu.ru:8443/lib/item?id=chamo:307692&theme=FEFU

5. Golova S.Yu., Nemtsova T.I., Terentev A.l. Programmirovanie na yazyke
C++ [Programming in C++]. Moscow, Infra-M, 2012. 512 p.

http://znanium.com/catalog.php?bookinfo=244875

Form of final control: pass-fail exam.
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AHHOTAIIUA

PabGouass mporpamma  gucuuIUIMHBL  «KOMIBIOTEPHBI  MPAKTUKYM»
pa3paboraHa 1y CTYJIEHTOB 2 Kypca, oOydaronuxcsa o HampasieHuto 02.03.03
«Marematnueckoe oOecrieueHHe W aJMUHUCTPUPOBAHUE HWHOOPMAIMOHHBIX
cuctem», npoduiab «TexXHOIOTHS  MPOTPaMMHPOBAHUS».  |PYIOEMKOCTh
TUCIMIUTAHGI 4 3adeTHBIX eauHunbl (144 gaca). JucrumimHa «KoMITbIOTEpHBIH
MPaKTUKyM»  OasWpyeTcs Ha AUCHUIUIMHAX  «Marematudeckue OCHOBBI
WH()OPMATUKU B TIPOTPaMMHUPOBaHUS», « OCHOBBI alTrOpUTMH3AIUNY, «IIpakTHKymM
0 TNPOrpaMMHUPOBAHUIO». 3HAHHUA, IMOJYYEHHBIE MpPU €€ U3yYEeHUH, OyayT
UCITI0JIb30BaHbl BO BCEX MUCHUIUIMHAX Y4eOHOTro IiaHa. J(MCIMIUIMHA peaau3yeTcs
B 3 cemectpe. B 3 cemectpe mucrumiuHa coiepxuT 0 wacop yekuuit, 0 yacos
NPAKTHUECKUX 3aHATHM, /2 daca abopaTopHBIX padoT, n3 Hux 0 yacos nexiuii, 0
4acoOB MPAKTUYECKUX 3aHATHH, /2 "aca m1abopaToOpHBIX pabOT ¢ MCIOJIB30BAHUEM
METO/JOB AakKTUBHOro o0Oy4yeHus. Ha camocTosTenbHyto paboOTy CTYIEHTOB
OTBOAMTCS 72 Haca.

Leab AUCIUIUIMHBI — YCBOGHUE U 3aKPETVICHHE OCHOBHBIX MTPUEMOB, METOIOB
U TPUHIUIIOB pabOThl MpU pelieHruu 3a1a4 Ha OBM ¢ ucnosiab30BaHnEeM S3BIKOB
BbicOKOTO ypoBHS (C, C++), o03HAaKOMJIEHHE C OCHOBHBIMH NPHUHIMIAMHU U
BO3MOXXHOCTSIMU OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.

3axauyu AUCUMILIUHBI:

1. V3y4nTh CUHTaKCHUC U CEMAHTUKY si3bIKa C 1 OCHOBBI si3bIKa CH++

2. Hayuuthcsi TpamoTHO wHCmoib30BaTh si3pik C m C++ mpu pemeHUH

IPOCTHIX 3a/1ay.

3. HayuuTthcs 3anmuchiBaTh anrOpUTMBI C UCTIONB30BaHUEM 3bIKOB C 1 C++.

B pesynapraTte u3ydeHHs JaHHOM JUCHUIUIMHBI Y  OOYyYaromIuxcs
dbopMUpYIOTCS  cllenyromue  OOMEeKyJIbTypHBIE/  obmenpodeccuoHanbHbIe/
npodeccuoHaNbHbIE KOMIETEHIIUU (3JIEMEHTHI KOMIETEHIUH ).

Kona u popmyinuposka Jrtanbl GOPMUPOBAHUA KOMMETEHIHT
KOMIIeTeHIIUH

OIIK8 Cnoco6HOCTb 3Haer MeToapl IPOEKTUPOBAHUS IPOrpaMM Ha S3bIKAX
MCIIOJIb30BaTh 3HAHUS CuC++
METOZI0B NPOCKTUPOBAHHA U Ymeer [IpoexTupoBaTh TpeOyeMblid CTPYKTYp JAHHBIX U
IIPOU3BOACTBA IIPOrpaMMHOTO IpoLeayp MpH CO3JaHUM MporpamMm Ha si3bikax C
HPOAYKTa, IPUHIUIIOB u C++
IIOCTPOCHHA, CTPYKTYPEI H Bnaneer Hapbikamu pa3paOOTKHM HPOTrpaMMHBIX CpEACTB
preMoB paboThI ¢ 110 IPOEKTY
UHCTPYMEHTAITHLHBIMHU
CpeJICTBaMH,
MOIJIEP>KUBAIOIIUMU
CO3/aHHE TPOIPaMMHOT0
o0ecrneueHus




OIIK11 I'oroBHOCTE 3Haer MeTo/bl OIIEHKHM KauecTBa MPOEKTa
HCITIOJIb30BAaTh HABLIKU

BBIOOpA, IPOCKTHPOBAHHUSL, YmMmeer [TpoexTrpoBath TpeOyemblii HAOOp TECTOB s
pcajm3anunun, OUCHKHU Ka4CCTBa OLIEHKH KA4eCTBA POrpaMM
¥ aHanu3a 3QHEKTHBHOCTH Bnaneer HaBrikamMu co3gaHus ITaKkeTa TECTOB JJISI OLCHKH

IJI pCUICHUA 3a1a4 B
Pa3INYHbIX TPCIMETHBIX

o0racTsx

3Haer Turnbl JaHHBIX U ONEepalMy HaJ HUMU B si3bikax C
[TK2 roToBHOCTH K 1 CH++
HCIIO0JIb30BAaHNI0O OCHOBHBIX VYmeer HCIIOJIB30BAaTh  CTAHAAPTHBIE THUIIBI  JAaHHBIX,
Mozelell HH(OPMALMOHHBIX KOHCTPYKTOpPHI THIIOB W ONEpanuu paboThl C
TEXHOJIOTHH H CIIOCOOO0B HX JaHHBIMM  pa3sHBIX THUIIOB IPU  CO3JaHUU
HPUMCHCHHUA U PELICHUSA nporpamm Ha si3blkax C u C++
3aja4q B IIpEAMETHBIX Bnaneer METOJaMH  TPOSKTHPOBAHUS H  pa3pabOTKH
obmacTsx nporpamm, TPeOYIOIIUX MCIOIB30BaHUS Pa3HBIX

CTPYKTYPp JaHHBIX

Jlnst hopMHpoBaHUs BBIIIEYKAa3aHHBIX KOMIIETEHIIMM B paMKax JUCUUIUIMHBI
«KoMIBIOTEpHBII TPAKTUKYM» MPUMEHSIOTCS CIEAYIOIIME METOJbl aKTUBHOIO/
WHTEPAKTUBHOIO OOYUYEHUS: METO IPOEKTOB.

I. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOMN YACTH
KYPCA
Jlexuuu He MPEAYCMOTPEHBI YUEOHBIM TUTAHOM.

Il. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOH YACTH
KYPCA
JlaGoparopHblie padoTsl (72 yac.)

JlaGopaTopHnasi padora 1. OcHoBbl si3bika C++. OnepaTopsl. (10 gacos)
[TonyyeHne MPaKTHYSCKUX HABBIKOB PAOOTHI C oOIepaTopamu, MOTOKaMU
BBOJa-BBIBOJIA

JlaGopaTopnas padora 2. Pagora ¢ manabiMu. Tunsl nanaeix C++. (10
4acoB)

M3yunuTh BCTpOEHHBIE THMBI JaHHBIX s3bika CH++, apudmernyeckue
omepanuu. PaboTa ¢ KOHCTaHTaMH.

Jlaboparopuass paGora 3. CocraBHble THINBI JaHHBIX. MacCHBBI.
CTpyKTyphbl. (8 4acoB)




M3yuuTh cocTaBHbIE THIIBI AaHHBIX s3blka CH++: CTPYKTYypbl, MacCHBBI,
cTpoku. OCBOUTh NPAKTUUECKUE HABBIKU pa0OThI C HUMHU. Y Ka3aTelu.

JlabopaTtopnasi pa6ora 4. [{lukJibl. BoipaxkeHusi oTHomeHui. (16 yacon)
[Monydyenne npakTudeckux HaBBIKOB padoTsl ¢ nukiaamu (for, while do, do
while). Pabora ¢ BII0’keHHBIMU IUKJIAMH, IBYMEPHBIMH MAaCCHBAMH.

JlabopaTtopnass padora S. Omneparopsl BerBiaeHusi. Jlormueckue
onepatopsbl. (14 yacoB)

[MonydyeHne mpakTHUECKUX HAaBBIKOB paboThl ¢ omepatopom If then else,
JOTHYECKUMH OllepaTopamu, omepatopamu SWitch, a taxke break m continue.
Pabora ¢ daitnamu.

JlabopaTtopHnasi pa6ora 6. ®ynkuuu. Pexypcus. (14 gacos)
[lonyyeHne mpPaKTUYECKUX HABBIKOB pabOThl B 00JacTH HamUCaHUs
COOCTBEHHBIX MOJIb30BATEIbCKUX (DYHKIIUHN a TAaK:KEe PEKYPCUBHBIX (PYHKIIHIA

M. YYEBHO-METOJINYECKOE OBECIIEYEHME
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOy4darommxcs mo JucuuIuinHe «KoMIbIOTEpHBIA MPAKTUKyM» MPEACTaBICHO B
[Tpunoxenuu 1 u Bkito4aer B ceOs: MmaH-TpadUK BBHIMTOJTHEHHUS] CAMOCTOSITEIbHON
paboThl TO [AWUCLUMIUIMHE, B TOM YHCIE MPUMEPHbIE HOPMBI BPEMEHM Ha
BBIIIOJIHEHHE 10  KaXJIOMy  33JlaHHI0; XAPaKTEepUCTHKAa  3aJaHuid IS
CaMOCTOSITENIbHOM pabOoThl 00y4arOUIMXCSd U METOAMYECKHE PEKOMEHIALUU M0 UX
BBIMIOJIHEHHUIO; TPeOOBaHUS K MPEACTABICHUI0O U OQOPMIICHHIO PE3YJIbTAaTOB
CaMOCTOSITENIbHOM pabOThl; KPUTEPUM OLIEHKH BBIMOJIHEHUS CaMOCTOSTENIbHOM
paboTHI.

IV. KOHTPOJIb JOCTUXKEHUS IIEJIEH KYPCA

Ne Kountpoanpyemsie Koabl u 3Tansl OueHovHbIe CpeCTBA - HAMMEHOBAHHE
n/n pa3aesbl/TeMbl ¢popmupoBaHus
AUCHUTLTAHBI KOMIIeTeHI Ui -
TEeKYLIUH KOHTPOJIb MPOMEKYTOY
Hasl
arrecTauus
1 OcHoBel s3bika  C++. | OIIKS | 3naer YOl cobecenoBanue | 3auer




Omneparopsl. OIIK11 | Ymeer I1P2 KOHTPOJIbHAS
I1IK2 Bnageer | pabora
I1P-6 nabopaTopHas

pabora 1
2 Pabora ¢ pmamemmMu. | OIIKS8 | 3maer YOI cobecenoBanue | 3ader
Tune! gauaeix C++. OIIK11 | YMeer 11P2 KOHTPOJIbHAS

[1IK2 Bmaneer | pabota
I1P-6 naboparopHas

pabora 2
3 CocraBHEIC tunel | OIIK8 | 3Haer YOl cobecenoBanue | 3a4er
NAHHEBIX. Maccusrl. | OIIK11 | YmMmeer 11P2 KOHTPOJIbHAS
CTpyKTYpBHI. [1K2 Brnaneer | pabota
I1P-6 nabopaTopHas
pabora 3
4 Hukbl. Bripaxxenus |  OIIKS 3Haer VOl cobecenoBanue | 3auer
OTHOILICHUH. OIIK11 | Ymeer P2 KOHTPOJIbHASA

[1IK2 Bmaneer | pabota
[1P-6 nabopaTopHas

pabora 4
5 Omnepatopsr  BetBieHus. | OIIKS8 | 3naer YOl cobecenoBanue | 3auer
Jlornueckue onepatopel. | OIIK11 | YMmeer [1P2 KOHTPOJIbHAS

[1K2 Bnaneer | paGota
I1P-6 nabopaTopHas

pabora 5
6 Oynkiuu. Pexypeus. OIIKS8 3HaeT VOl cobecenoBanue | 3ayer
OIIK11 | Ymeer [1P2 KOHTPOJIbHAS

[1IK2 Bnaneer | pabota
[1P-6 nabopaTopHas
pabora 6

TuroBble KOHTPOJIBHBIE 3aJJaHUs, METOJAMYECKNE MaTEPHabl, ONPEACIAIOIINE
NpoOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUH W HABBIKOB M (WJM) OMbITa
NEeATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTesld, HEeoOXOIWMbIE IJii OLEHKU
3HAHWM, YMEHUH, HABBIKOB U XapaKTepU3YyIOIIMe ATanbl (OpMUPOBaAHUS
KOMIETEHIIMH B  MpOLIECCE  OCBOGHMSI ~ OOpa3oBaTENbHOM  IPOrpaMMBL,
npeacTasiieHsl B [Ipunoxenuu 2.

V. CIIUCOK YUYEBHOH JHUTEPATYPHI U MH®OPMAIIMOHHO
METOANYECKOE OBECIHEYEHUE AUCHUIIJINHBI
OcHoBHas JquTEparypa
1. C/C++. CrpykrypHOe W OOBEKTHO-OPHMEHTHPOBAHHOE IMPOTPaMMHUPOBAHHE:
npaktukyM / T.A. TlaBnosckas, FO.A. Ilynak.- CII6.: ITurep, 2010.- 347 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:418970&theme=FEFU
2. Kepnuran b., Putun JI. 361k nporpammupoBanus C. Ilep. ¢ anrin. — M.:

HN3narensckuii gom "Bunbsame", 2012. — 289 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:666721&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:418970&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:666721&theme=FEFU

. Hon6ensckuii B.B., ®omun C.C. [IporpammupoBanue Ha si3bike Cu: YueO.
nocobue s By30B. M.: @uHaHchl U ctatuctuka, 2009. - 600 c..
http://lib.dvfu.ru:8080/lib/item?id=chamo:355876&theme=FEFU

. SI3pik porpammupoBanus C++. CrnenuanbHOe U3/laHue: nep. ¢ aHril. / beepH
Crpayctpyn. - M.: Buibsimc, 2011. — 1135c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:418460&theme=FEFU

. C/C++. IIporpaMMupoBaHre Ha sI3bIKE BHICOKOTO YPOBHSI: Y4EOHUK ISl BY30B
i MaructpoB u 6akanaBpoB / T. A. IlaBnosckas. CII6.: ITutep, 2011.-460 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:307692&theme=FEFU

. [IporpammupoBanue Ha si3bike C++: YuebHoe nocodue / T.W. Hemuona, C.1O.
I'onoBa, A.W. Tepentsbes; [lon pen. JL.I'. I'arapunoii. - M.: 1]l ®OPYM:
NH®PA-M, 2012. - 512 c. http://znanium.com/catalog.php?bookinfo=244875

. Hewin, H. IlporpammupoBanue Ha C++ [Dnextponnsiii pecypc] / H. ein, Y.
Yum3, M. Xenunrrton; Ilep. ¢ anrm. - M.: JIMK Ilpecc, 2007. - 672 c.
http://znanium.com/catalog.php?bookinfo=407353

. [IporpammupoBanue Ha s3pike Cu/ A.B.Ky3un, E.B.UymakoBa - M.: @opym,
HUIL NHO®PA-M, 2015. - 144 C.
http://znanium.com/catalog.php?bookinfo=505194

. Hapes, P. IO. IIporpammupoBanne Ha s3bike Cu [DNEKTpOHHBIN pecypce] :
yue0. mocobue / P. 1O. Iapes. — Kpacnosipck : Cub. penep. yu-t, 2014. — 108 c.
http://znanium.com/catalog.php?bookinfo=510946

JlonoiHUTEIbHAS JIUTEepaTypa

. [lomyGennena, M.J. C/C++. [IpouenypHoe IIPOrPAMMHUPOBAHUE
[Dnexktponnsiii pecypc] / M.U. Tlonybennera. - CI16.: BXB-Ilerepoypr, 2008.
- 414 «c¢:. wun. - (Buecepuiinas). - ISBN  978-5-9775-0145-3.
http://znanium.com/catalog.php?bookinfo=350407

. Jduzaiin u sBomorust C++ : [mep. ¢ anri.] / beepn Ctpayctpyn. Mocksa : JIMK
IIpecc, Cankrt-IleTepOypr : [Tutep, 2007. - 444 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:297090&theme=FEFU

. IHaBmoBckas T.A. C/C++. IIporpaMMupoBaHue Ha A3bIKE BBICOKOTO YPOBHSI-
CII6.: ITutep, 2006.-461 c. Pexxum goctymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:237589&theme=FEFU

. Xabuoymma W.11. ITporpammupoBanme Ha si3pIke BhICOKOTO YpoBHSI C/C++. -
CII6.: BXB-Ilerepoypr, 2006. - 499 c. - ISBN 5-94157-559-9.
http://znanium.com/catalog.php?bookinfo=356906

. PomanoB E.JI. Ilpaktukym mo mnporpammupoBaHuio Ha C++: yd4. mocoOue.
CI16: bXB-IIerepOypr; HoBocubupck: M3a-s8o HI'TY, 2004. - 432 c.



http://lib.dvfu.ru:8080/lib/item?id=chamo:355876&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:418460&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:307692&theme=FEFU
http://znanium.com/catalog.php?bookinfo=244875
http://znanium.com/catalog.php?bookinfo=407353
http://znanium.com/catalog.php?bookinfo=505194
http://znanium.com/catalog.php?bookinfo=510946
http://znanium.com/catalog.php?bookinfo=350407
https://lib.dvfu.ru:8443/lib/item?id=chamo:297090&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:237589&theme=FEFU
http://znanium.com/catalog.php?bookinfo=356906

6. Jlykac I1. C++ mox pykoii: [lep. ¢ anrn. - Kues: «{uaCndry», 1993.
http://lib.dvfu.ru:8080/lib/item?id=chamo:378744&theme=FEFU

7. Xomsuep C. Visual C++ 6. Yuebnsiit kypc.- CII6.: [Tutep, 2007. — 570 c: un.

8. Ilpata CtuseH. A3bik nporpammupoBanust C++ .- Jlekuuu u ynpaxkaenus (5-e
u3n.), M. : OO0 "U. . Bunssamc", 2007. 1171 c. - ISBN: 5-8459-1127-3, O-
672-32697-3.

9. lwnar I'. [omwerit cipaBounuk o C++ . -UJ1 "Bunbsmc", 4-e uzg, 2006 T,
791c.

Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJTCKOMMYHHUKANMOHHOU CeTH
«AHTepHET»
1. https://code-live.ru/tag/cpp-manual/ ITopTtai o mporpaMMHpOBaHUH
2. http://cppstudio.com/cat/274/ SA3bix nporpammupoBanus C++
3. http://www.c-cpp.ru/ ITporpammupoBanne Ha C u C++. OHIalH CIIpaBOYHUK

MpOTrpaMMHCTa

4. http://www.proklondike.com/books/cpp.html TTporpamMmmupoBanue

5. http://purecodecpp.com/ ocHoBbI IporpammupoBanus Ha C++ ist
HAYMHAIOIINX

6. http://progbook.ru/c/ Kauru mo C++

7. http://mexalib.com/view/2267 KommstotepHas muteparypa. Iumar I
Camoyuutens C++ BHV - Cankr - [letepOypr, 2003. - 688 ctp.

8. http://www.programmersclub.ru/main/ Kiny6 nporpamMmmuctoB

9. http://info-comp.ru/ Mudopmanmonuslit moprai. Bee o koMmbrorepe u

IMporpaMMHpOBaHNHN JJIX1 HAYWMHAIOIMIUX

IlepeyeHb NHPOPMAIMOHHBIX TEXHOJOTHI M MPOTPAMMHOI0 o0ecne4eHnst

IIpu ocyuiecTBiaeHMHM 00pa30BaTEIBLHOrO MpoLecca CTYyIEHTaMH H
podeccopcKo-NpenoJaBaTeIbCKUM  COCTAaBOM  HCIOJNB3YEeTCS  CIENyIoLee
IPOrpaMMHOE 00ECIICUECHHE:

1. Tlaker mpuknaanabeix nporpamm Microsoft Office / Open Office.

2. HuTerpupoBaHHBIC Cpeabl pa3pabOTKH MporpaMm Ha si3bike C++.

3. IIporpammHoe obecrieueHre dJICKTPOHHOTO pecypca caiita J[BDOY,
BKJtouast ObC JIBDY.

[Ipu ocyuiecTBiaeHMHM 00pa30BaTEIBLHOTO TIpolLiecca CTYACHTAMH |
podeccopcKo-NpenoJaBaTeIbCKUM ~ COCTaBOM  HCIONB3YIOTCA  CJEAYIOLIUE
WH(POPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

1. Hayunas snexkrponnas 6uonuorexka eLIBRARY.

2. DnekTpoHHO-O0ubmoreunas cucrema IPRbooks.


http://lib.dvfu.ru:8080/lib/item?id=chamo:378744&theme=FEFU
https://code-live.ru/tag/cpp-manual/
http://cppstudio.com/cat/274/
http://www.c-cpp.ru/
http://www.proklondike.com/books/cpp.html
http://purecodecpp.com/
http://progbook.ru/c/
http://mexalib.com/view/2267
http://www.programmersclub.ru/main/
http://info-comp.ru/

3. locTyn K 3J€KTpOHHOMY 3aka3y KHUT B Ombnuoteke /IBDY, moctynm k
HOpPMAaTUBHBIM JOKyMeHTaM JIBDY, pacniucannto, pacChlIKe MUCEM.
JlabopaTopHble 3aHATUS MPOBOASTCS B CIEHUATU3UPOBAHHOM KOMITBIOTEPHOM
KJIacce.

VI. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO IUCHUITJINHBI
Jucnnmuimaa  «KOMIIBIOTEpHBIM  MPAKTUKyM» HW3Yy4daeTcsli B CIEIYIOLINX

OpraHU3alMOHHBIX (opMax: Ja0OpaTOPHOE 3aHATHE; CAMOCTOSTENBHOE U3Y4YEeHUE

TEOPETUUYECKOr0 MaTepuaia; MUHANBUAYAJIbHbIE U IPYIIIIOBBIE KOHCYJIBTALINN.

JlaGopaTopHbie padoThI
B pesynbprare BhIMONHEHUA J1aOOpaTOPHBIX pPabOT CTYOEHT MAOJDKEH
Hay4uThcsl (OpPMAIM30BaTh IOCTABJICHHYIO 3aJady, COCTAaBJISATh U OQPOPMIISATH
nporpaMMmbl Ha s3bIKe€ MporpammupoBanusi C++, TECTUpPOBaTh M OTJIAKUBATH
IpOrpamMMbl,  HCMOJB30BAaTh NIl pa3pabOTKUM  MPOrpaMM  COBPEMEHHBIE
WHTETPUPOBAHHBIE CPEJIbI PA3pa0OTKH MPOrPAMM.

[Ipy BbIMONHEHUM JAOOPATOPHOM  pabOThl  HEOOXOJUMO  CIIEOBAaTh
METOJMYECKIUM PEKOMEHIAIMSM TI0 €€ BBIMIOJIHEHHIO. Pe3ynbTraTom nabopaTopHOi
paboThl  SABJSIETCS ~ IporpaMmMa M OTYET  (JOKyMEHTalus), KOTOpbIE
JEMOHCTPUPYETCSl MPENoAaBaTeN0 B KOHIE padoThl. CTyIEHT AOKEH YMETh
OTBEYATh Ha BONPOCHI MPENOAABATENS, MOSCHAA MPOLIECC CO3JaHUs MPOrpamMM H
JIOKYMEHTA U BBITIOJIHEHUS paOOTHI.

NHnuBuayanbHbIe 3a1aHus HE00X0IMMO BBITIOJIHSITh COTJIACHO
PAaCCMOTPEHHOW TEXHOJIOTHH:
W3YUYUTh CIIOBECHYIO TOCTAHOBKY 3aJa4H;
chOpMyIMPOBATh MATEMATHYECKYIO TTOCTAHOBKY 3a/1a4H;
BBIOpATh METOJ pELICHUs 3a]1a4uH, €CJIM 3TO HEOOXOAUMO;
pa3paboTaTh CXEMY aJITOPUTMA U CIPOEKTHUPOBATH TPEOYEMBbIE KIAaCChI;
3anMcarh pa3padOTaHHBINA aIrOpPUTM Ha A3bike C++;
pa3paboTaTh KOHTPOJIbHBIE TECThI IPOTPAMMBI;
OTJIaJIUTh IPOrPaAMMY;

O N OE WNRE

HarmMcaTb OTYCT.

Conep:xanue oruera
1. TUTYABHBIN JTUCT.
2. Hepopmanwhas nocranoBka 3anauu (HII3).
3. ®opmanbHas noctaHoBka 3aaaun (DII3).
4. ITpO€KThI KJIacCoB
5. TekcT nporpaMMbl ¢ KOMMEHTAPHSIMU.



6. TecToBbIE YCIOBHSL.

Pab6oTra ¢ siureparypoii

B nmpormecce moArotoBku K - JabOpaTOpHBIM  paboTaMm, CTyAeHTam
HEOOXOMMO 00paTuTh 0cO00€ BHUMAaHHE HA TOUCK M HA CaMOCTOSTEIbHOE
M3YyUYECHHE PEKOMEHJIOBAHHOW Y4Ye€OHO-METOAUYECKOW (a4 TakKe HaydyHOH U
MOy IsipHOM) yuTepaTyphl. CamocTosTenbHas padoTa ¢ ydeOHUKaMH, Y9eOHBIMU
NOCOOHSIMH, HAyYHOM, CIPABOYHONW M MOMYJISIPHON JIMTEpaTypoil, MaTepraiaMu
NEePUOIMYECKUX H3AaHu U MHTepHeTa, CTaTUCTUYECKUMU JIAHHBIMU SIBISIETCS
HauOoJsiee 3(P(PEKTUBHBIM METOJOM MOIYYEHHUS! 3HAHWM, MO3BOJISIET 3HAYUTEIHHO
aKTUBH3UPOBATh MPOIECC OBIAJCHUS HHPOpMaLMEH, crnocoOCcTByeT Oolee
rIIyOOKOMY YCBOCHHIO M3Yy4aeMOro marepuana, (GOpMHUPYET y CTYIEHTOB CBOE
OTHOIIIEHHE K KOHKPETHOHU mpobsieme. bosee riybokomMy pacKphITHIO BOIPOCOB
CIIOCOOCTBYET 3HAKOMCTBO C JOIOJHHUTEIbHON JUTEPATYPOU, PEKOMEHIOBAHHOM
IpernojaBareyieM M0 KaKIO0M TeMe NPAKTUYECKOTO 3aHSTHS, 4YTO IO3BOJSET
CTYJIEHTaM TMPOSIBUTH CBOIO HMHAMBUAYAJbHOCTh B paMKaX BbBIIIOJHECHHUS
WHUBUyaIbHOTO TPOEKTA, BBISBUTH IIMPOKUMA CHEKTP MHEHHUH MO HU3ydyaeMou
npobeme.

CamocrosiTeibHast padoTa CTyIeHTa
OCHOBHBIMHM (pOPMaAMH CAMOCTOSTEIBHON paOOTHI CTYJI€HTA SBIISIOTCS:

® [IOArOTOBKA K JAOOPATOPHBIM 3aHATHSIM, 3a4ETY,

® u3ydeHUe 00sA3aTEeIbHON U AOMOJHUTEIBHOMN JINTEPATYPHI,

® TOMCK MHGOPMAIIMH 110 U3y4YaeMbIM TE€MaM B MEPUOIUYECKUX H3TAHUSX

u UHTepHere,
® uU3y4YeHUME B paMKax NpOrpaMmbl Kypca TEM, HE BBIHOCUMBIX Ha
nabopaTopHbIe pabOTHI,

e odopmIIeHHE OTYETOB IO JIAOOPATOPHBIM paboTaM.

KoHTposib 3a BbINIOJIHEHHEM pa0OThl CTyAEHTa MPOU3BOAMUTCS B BHUJC
KOHTPOJISI K&KJIOT0 dTana padoThl (CM. npujiokeHue 1).

CTyaeHT JOJDKEH IUIaHUPOBaTh TIpadHUK CaMOCTOSATENbHOM padOThl 1O
JTUCLUIUIMHE U IPUACPKUBATHCS €TO0.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUITIJINHBI
Jlexuuu MpPOBOASTCS C MCIOJNB30BAHUEM MPOEKTOPA U BHYTPEHHEW CUCTEMBI
noprana JB®Y. JlaGoparopHbie 3aHATHUS OPOXOAAT B  AyJUTOPUSAX,
o0opynoBaHHBIX KoMmmbloTepamu Tuma Lenovo C360G-134164G500UDK ¢
JUIEH3UOHHBIMU Tiporpammamu  MicrosoftOffice 2013 u ayauo-Bu3yalibHBIMH
cpenctBamu  npoektop Panasonic DLPProjectorPT-D2110XE, mmasma LG



FLATRON M4716CCBAMA4716CJ. 15151 BBINOJHEHUSI CAMOCTOSITENBHOW pabOThI
CTYACHTBI B )KHJIBIX Kopitycax JIBOY obecneuersr Wi-Fi.



Ilpunoscenue 1

MMHHCTEPCTBO OBPA30BAHUS U HAYKH POCCUHCKOM ®EJIEPALIN
denepanbHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO TIPO(hecCHOHaTBEHOTO 00pa30BaHUS
«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOThI
OBYYAIOIIINXCA

MO TACUUILINHE «KOMHB}OTepHBIﬁ MMPAKTUKYM»
Hanpagienue noarorosku — 02.03.03 «Marematuyeckoe odecrieueHue 1 aAMMHUCTPUPOBAHHE
HHQOPMANHMOHHBIX CHCTEM

npodus «TeXHONOTHS MPOTPAMMHUPOBAHUS
dopMa NOATOTOBKH (04HAS)

BaaanBocTok
2015



CamocrosiTennbHasi paboTa COCTOMT B BBIIOJHCHHUM HA  KOMITHIOTEPE
WHIUBUTyaJIbHBIX MPAKTHYCCKUX 3a/IaHHH 110 M3ydaeMbIM TeMaM (72 Jaca).

HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne Hara/cpoxkn Buast CPC Bcero dopma
1/ | BBINOJHEHUSA YacoB | KOHTPOJIs
1. N3yuenue teopeTnueckoro marepuana k JIP-1 | 4 Cobecenos
1-2 uenens T0 JIUTEPATYPHBIM HCTOYHUKAM aHHe
00y4CHHs Odopmnenue otuera no JIP-1 8 [TpoBepka
oryera
2. N3yuenne Teopernyeckoro marepuana k JIP-2 | 4 Cobecenos
3-4 uenmens 110 JINTEPATYPHBIM HCTOYHUKAM aHHe
06yueHHs Odopmnenue otuera no JIP-2 8 ITpoBepka
or4yera T
3. Wzyuenue Teopetnueckoro matepuana k JIP-3 | 4 Cobecenon
5-6 Henens 10 JINTEPATYPHBIM HCTOUYHUKAM aHue
oOydeHus Odopmienue oruera o JIP-3 8 [IpoBepka
oTJera
4, Wzyuenue Teopetnueckoro matepuana k JIP-4 | 4 Cobecenon
7-12 nenmens 10 JIUTEPATYPHBIM HCTOYHUKAM aHue
oOydeHus Odopmnenue oruera JIP-4 8 [IpoBepka
oTJera
13-15 nenenst | Uzyuenue teopernyeckoro marepuaia k JIP-5 | 4 Cobecenos
5 o0y4yeHHs 110 JINTEPATYPHBIM HCTOYHUKAM aHHe
' Odopmiienune otuera JIP-6 8 [TpoBepka
oTyera
16-18 nemenst | Uzyuenue teopernyeckoro marepuana k JIP-6 | 4 Cobecenos
6 o0y4yeHus 110 JINTEPATYPHBIM UCTOYHUKAM aHHe
' Odopmiienne otuera JIP-6 8 [TpoBepka
oTyera
Uroro: 72

Pexomenaanuu mo padore ¢ aureparypou
Jns 6onee 3¢p(HEKTUBHOTO OCBOCHHUS M YCBOCHHS MaTepHajga PeKOMEHIYETCs

O3HAKOMHUTHCS C TEOPETUYECKHM MaTepHalioM I10 TOW WM HWHOM TeMe [0
npoBeneHusl abopatopHOro 3aHATHSA. Bcio y4eOHyIo JMTepaTypy KenaTelIbHO
U3YyYaTh «I0J KOHCTICKT.

[{enr HamucaHuss KOHCIEKTA MO JAUCIUIUIMHE — CHOPMHUPOBATH HABBIKU I10
MOUCKY, 0TOOpY, aHAIKU3Y U (OPMYJIUPOBAHUIO YUeOHOTO MaTepHaa.

PabGoTy c TeopeTMdeckuM MaTepHaOM MO TEME MOKHO TMPOBOAUTH IO
CHEAYIOILIEN CXEME:

- Ha3BaHHUE TEMBI;

- [IEJT ¥ 33]1a4M M3yYCHHSI TEMBI;




- OCHOBHBIE€ BOIIPOCHI TEMBI;

- XapaKTEePUCTUKA OCHOBHBIX TMOHATHN W ONpeAeiIeHU, HEOOXOUMBIX ISt
YCBOCHUS IAaHHOMW TEMBI;

- KpaTKHUE€ BBIBOJIbI, OPHUCHTUPYIOIIME HA OIPEICICHHYI0 COBOKYITHOCTH
CBEJICHUI, OCHOBHBIX WJEH, KIIOUEBBIX IIOJIOKECHUM, CHUCTEMY JOKa3aTENIbCTB,
KOTOPbIE HEOOXOAUMO YCBOUTb.

[Ipu pabGoTe HamM KOHCIEKTOM OOS3aTEIBHO BBIABISIOTCS W OTMEYAIOTCS
TPYAHBIE I CaMOCTOSITEJIBHOTO HW3YyYE€HUS BOMNPOCHI, C KOTOPBIMHU YMECTHO
o0paTUThCS K TMPENoJaBaTeIl0 IMPH IOCCHICHUH KOHCYJIbTAIllui, Ju00 B
WHJIMBU1yaJIbHOM TIOPSIKE.

IoaroroBka k 1a00paTopHBIM padoTam

[ToAroTOBKY K KakJI0il J1abOpaTopHOW padoTe KaKIblil CTYIEHT HOJDKEH
HayaTh C M3YYEHHS TEOPETUUYECKOTO MaTepuala U O3HAKOMIIEHHS C IJIAHOM,
KOTOPBIA OTPAXKAECT COAECPKAHUE MPEIJI0KEHHOW TEMbI. BCce HOBBIE MOHATHUS IO
U3y4aeMoi TeMe HE0OXOIUMO BbIyYHTh HaW3YCTh U BHECTH B IJIOCCAPUI, KOTOPBII
1esnecoo0pa3Ho BECTU € CaMOro Hauaia u3ydeHus Kypca. Pesynbrar Takoit paboThl
JOJDKEH TPOSIBUTBCS B CHOCOOHOCTM CTyJIE€HTa CBOOOJHO OTBETUTh Ha
TEOPETHUYECKHE BOINPOCHl MO TEME€ 3aJaHus, NPABWIBHOM BBIIOJHEHUU
nabopaTopHOi pabOTHI.

B nporuecce BbIONHEHHS J1a0OPATOPHOU pabdOThI CTYACHT JOKEH CO3AaTh
TpeOyeMbIil JOKYMEHT (OTYET) C MOMOIIBIO MPEAIaraéMoro MporpaMMHOTO
CpEeICTBA U BBIIOJHUTH TpeOyeMmble B 33JaHUM OINEpalud. 3aJaHue IIo
nabopatopHoil paboTe CONEPKUT METOAMYECKHE YKa3aHUs [0 MOJATOTOBKE
JIOKYMEHTA, KOTOPbIN JTOJKEH OBbITh MOJTYYEeH B PE3yNbTare BHINOIHEHHS paOOTHI.
[Tpu nmoaroroBke K 1abOpaTOpHOM paboTe clieyeT UX BHUMATEIbHO MPOYECTb.

[Ipu popMHUpOBaHUN UHAMBUIYAIBHBIX 33JaHUI 1O CAMOCTOSITENILHON padoTe
UCIIOJIb3yeTCsl MaTepuan u3 padotsl: [IporpaMmmupoBanue: METOI. yKa3aHusi/ COCT.
JL.N.IlpynaukoBa - Bmagusocrok: U3n-so ABDY, 2012. - 24 c.

Conep:kanue oTuyera no JadoparopHoi padore
1. TUTYABHBIN JTUCT.
2. Hedpopmanwsuas mocranoBka 3amauu (HII3).
3. ®opmanbHas noctaHoBka 3agauu (DI13).
4. bnok-cxeMa.
5. Tekcr nmporpamMmbl ¢ KOMMEHTapUSIMHU.
6. TecToBbIE YCIOBHSL.



KpuTtepun oieHKH 0T4€TOB 10 J1a00PaTOPHBIM padoTam (IPOEKTOB)

— 100-86 6ays10B BHICTABIIACTCS, €CIIU COJIEPIKAHUE U COCTABJISIONINE YaCTU
COOTBETCTBYIOT  BBIJaHHOMY  3agaHuio. [IpogeMoHCTpHpOBaHO  BiaZCHUE
HaBbIKAMU MOATOTOBKH JOKYMEHTa 1o TeMe. DakTHuecKux OMMOOK, CBSI3aHHBIX C
MOHMMAaHUEM CTPYKTYPBI U COJIEP>KaHUS 3a/laHuUs HET.

— 85-76 - OamIoOB BBICTABISIETCS, €CIAM TPU BBINOJHEHUH 3a/laHus
JOMyIIEeHO He Oosee oaHol ommOKu. [IpogeMoHCTprpOBaHO BlaJIeHUE HABBIKAMU
HNOJArOTOBKM JOKyMEHTa 1o TeMme. @DakTHUeCKuX OIIMOOK, CBA3aHHBIX C
NOHUMaHHUEM CTPYKTYPBI M COJIEp>KaHUs 3a/1aHuUs HET.

— 75-61 Gam BBICTABIISETCS, €CJIM IPH BBINOJHEHUH 3aJaHUS JOIYIIEHO HE
Oonee nByx omuOOK. [IpogeMOHCTpUPOBAaHO HABBIKUA MOATOTOBKH JOKYMEHTA IO
teme. Jlomymeno He Gojee 2 omMOOK, CBS3aHHBIX C MOHUMAaHUEM CTPYKTYPHI H
COJIepKaHus 3aJaHusl.

60-50 GanoB - eciiu CTPYKTypa U COAEPKaHUE 3aJJaHUsl HE COOTBETCTBYIOT
TpeOyeMbIM

IIkana oueHUBaHUA

Memnee 60 6amioB HE3a4TEHO HEYAOBJIETBOPUTEIBHO
Ot 61 o 75 6amoB 3a4TEHO YAOBJIETBOPUTEIBHO
Ot 76 no 85 6amnoB 3a4TEHO XOpOLLIO

Ot 86 1o 100 6amoB 3a4TEHO OTJINYHO
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MMHHCTEPCTBO OBPA30BAHUS U HAYKH POCCUHCKOM ®EJIEPALIN
denepanbHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO TIPO(hecCHOHaTBEHOTO 00pa30BaHUS
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/ OIEHOYHBIX CPEJCTB
o nucuuruie « KOMITBIOTEPHBIN MPAKTUKYM»
Hanpasaenne noarorosku — 02.03.03 «MatemaTuyeckoe odecredyeHne U aIMIHICTPUPOBaHUe
WH(pOPMATHOHHBIX CHCTEM»

npoduib «TexXHOJIOT s MPOrpaMMUPOBAHUS
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MMacnopt ®OC

Kox u ¢popmysimpoBka Jranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIeTEeHIIUH
OIIK8 CriocoOHOCTB 3Haer MeTtoabl TPOEKTUPOBAHUS MPOTrpaMM Ha A3bIKAX
MCII0JIb30BaTh 3HAHUS Cu C++
METO/I0B IIPOEKTUPOBAHUS U _
[POM3BOJCTBA IPOrPAMMHOTO YmMmeer [TpoexktupoBarh TpeOyeMblil CTPYKTYp AAHHBIX U
HPOJIYKTA, TIPHHIIHIIOB IpoLeayp Mpu CO3AaHUU NporpaMm Ha si3bikax C
MOCTPOEHUS, CTPYKTYPHI U B CHt
HpHEMOB paboTsI ¢ Bnaneer HaBbikamu pa3paOOTKu MPOrpaMMHBIX CpEACTB
WHCTPYMEHTAJIbHBIMU [0 TIPOCKTY
cpencTBamy,
MO/1/IEPKUBAIOILUMHU
CO3JJaHUE TPOrPAMMHOTrO
oOecrnieueHus
OIIK11 I'otoBHOCTH 3HaeT MeTob! OIIEHKH KauyeCTBa MPOEKTa
MCII0JIb30BaTh HaBBIKU
BbIOOPA, IPOEKTUPOBAHUS, YmMmeer [IpoextupoBarh TpeOyemblii HaOOp TECTOB JUIsS
peanu3anuu, OLlCHKU KauyecTBa OIICHKH Ka4CCTBa MIpOrpaMm
U aHanu3a 3P HEeKTUBHOCTH
o — Bnaneer HaBblkamu co3maHusi makeTa TECTOB JJIsi OLICHKH
JU15 peLlICHNS 3124 B KauecTBa MpOrpaMm
Pa3IMYHBIX IPEAMETHBIX
obmacTsx
3Haer Tunel JaHHBIX U ONEepally HaJl HUMU B si3blkax C
u C++
I1K2 rotoBHOCTH K
MCIIOJIb30BaHUIO OCHOBHBIX YMmeer WCIIONIb30BaTh  CTAHJAPTHBIE THUIIBI  JAHHBIX,
Mojieniet HHPOPMAIIOHHBIX KOHCTPYKTOpPHI THIIOB M OIEpalud padoThl C
TEXHOJIOTHI U CITOCOOOB UX JAQHHBIMU  pa3HbIX TUIOB TMPU  CO3JAaHUU
IIPUMEHEHUS JUISl PEILICHUs nporpamum Ha si3pikax C u C++
3a/1a4 B MPEAMETHBIX
0BIACTSIX Bnaneer METOJIJaMU  MPOEKTHUPOBAHUS U Pa3pabOTKH
mporpamm, TPeOYIOIINX MCIOIB30BaHUS Pa3HBIX
CTPYKTYpP JaHHBIX
Ne Kountpoanpyemsie Koabl u 3Tansl OueHovHbIe CpeCTBA - HAMMEHOBAHHE
n/n pasaesbl/TeMbl (¢popmupoBanus
AHCHHIINHEL KOMHETCHIUH TeKYIHd KOHTPOJIb MPOMeKYTOY
Hasl
arrecraums




1 OcHoBbl  s3pika  C++. | OIIK8 | 3naer YOl cobecenoBanue | 3auet
OnepaTopbl. OIIK11 | Ymeer P2 KOHTPOJIbHAS
[TK2 Bnageer | pabora
I1P-6 naboparopHas
pabora 1
2 Pabora ¢ ganueimu. | OIIK8 | 3maer YOl cobecenoBanue | 3aueT
Tune! naggerx C++. OIIK11 | YmMmeer 11P2 KOHTPOJIbHAS
[1IK2 Bnaneer | pabota
I1P-6 nabopaTopHas
pabora 2
3 CocraBHEIE tunel | OIIK® | 3Haer VYOl cobecenoBanue | 3ader
NAHHEBIX. Maccusrl. | OIIK11 | YmMmeer 11P2 KOHTPOJIbHAS
CTpyKTYpBHI. [1K2 Bnaneer | pabota
[1P-6 nabopaTopHas
pabora 3
4 [{uKBL. Boipaxxenus | OIIK8 | 3naer YOl cobecenoBanue | 3auer
OTHOILICHUH. OIIK11 | Ymeer P2 KOHTPOJIbHASA
[1K2 Bnaneer | paGota
[1P-6 nabopaTopHas
pabora 4
5 Omnepatopsr  BetBieHus. | OIIK8 | 3naer YOl cobecenoBanue | 3auer
Jlornueckue onepatopel. | OIIK11 | YMmeer [1P2 KOHTPOJIbHAS
[1IK2 Bnaneer | pabota
I1P-6 nabopaTopHas
pabora 5
6 ®ynkuuu. Pexkypcus. OIIK8 | 3naer YOl cobecenoBanue | 3auer
OIIK11 | Ymeer P2 KOHTPOJIbHAA
[K2 Bnaneer | paGota
[1P-6 nabopaTopHas
pabora 6
IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI
Kon u Jrtanbl GopMHPOBAHUA KpUTEpHUH NoKa3arejJu
¢Gopmysnupo | KOMHeTEeHIIUN
BKa
KOMIIETeHI!
"




OIIKS8 3HaeT MeTtonabl 3nanne MetonoB | CocOOHOCTH JATh
Crioco0HOCTH | (IIOPOTOB | 11poeKTHPOBAHHS MIPOCKTUPOBAHUS | OTBETHI HA BOIIPOCHI
HCIIONIB30BaT | BIA nporpamm Ha sbikax C i | CTPYKTYD JaHHBIX
b 3HAHUS YPOBEHB) C++ U IIpoLenyp
METOJI0B
IpOCKTHpOBA yMmeeT [TpoexkTupoBarth VYMmenue Hannuwne co3manHbIxX
HUS 1 (HpOZ[BI/I Tpe6yeMbIe CTPYKTYPBI HUCITIOJIB30BAaTh IIPOCKTOB
IPOU3BOACTB | 1y ryyif) METO/IbI
a JAHHBIX W TPOILEAYPHI
MPOSKTUPOBAHUS
IIPOrPaMMHO MIPU CO3J]aHUU TIPOTPamMM HporpaMM Ha
ro IpOJIyKTa, Ha sa3e1kax C u C++ s3pikax C i C++
MIPUHIIAIIOB
MOCTPOEHUS,
CTPYKTYPHI H
MIPUEMOB
paboThI C
WHCTPYMEHTA
JIbHBIMU
CPCACTBAMH, | praneer | HaBbikamu — paspabotku | Bianenue Hannune co3gaHHbIX
HOANCPAKUBA | (gpicoKH IPOrPAMMHBIX ~ CPEICTB | METOAAMH porpaMm
FOIIIMU o
i) 110 TPOEKTY pa3paboTKu
cOo31aHue IpOrpamMM B
HIPOTrpaMMHO HEKOTOPOH cpene
ro IpOrpaMMHpPOBaH
oOecrieyeHus st
OIIK11 MeTtonanl ouenky | 3uanne metonoB | CnocoOHOCTH JATh
['OTOBHOCTD | syqer KayecTBa IPOCKTa MPOSKTUPOBAHMS | OTBETHI HA BOIIPOCHI
MCTIONB30BAT | (oporoB TECTOBBIX
b HaBBIKA - CUTyaIui u
BbIOOpA, YPOBEHD) TECTOB
MIPOEKTUPOBA
Ht, m v H
MEHU
peanuzarmm, POEKTHPOBATh CHHE IUYUe MPOCKTOB
OLICHKH TpeOyemblit Habop | ONPEACINTH TECTOB
KayecTBa U TECTOB IJIA OIICHKHN TCCTOBBIC
CUTYaILlUA U
a”aian3a yMeeT KauecTBa MporpamMm }é 1t .
HEO0OXOIUMBIN
3(1)(1)CKTI/IBHOC (HpOI[BI/I CODXOA
N Ha0op TECTOB JUIs
™ HYTBIH) IIPOBEPKHU
IPOTPaMMHO poBep
o KayecTBa
BaeMBIX
olecrieueHus co3MaBae
JUTSL pEIICHUS porpamMm
33194 B Hasrikamu co3gaHus | YMeHue 3amucars | Hammume co3gaHHbBIX
Pa3THYHBIX S HakKera TECTOB ISt TECTOBBIC JaAHHBIC | TECTOB
IpEIMETHBIX OLICHKHU kauectpa | CPCACTBAMH
(BBICOKH SI3BIKA
obuactsx porpamMm

i)




[1K2 3HaeT Tumer TAaHHBIX u | 3HaHue Cnoco0OHOCTh IaTh
TOTOBHOCTH K | (IIOPOTOB omepanu¥ A HUMH B | CTAHIApPTHBIX OTBETHI Ha BOIIPOCHI
HCIIOIB30BaH | BIH sapikax C u C++ THUNOB JaHHBIX
U0 YPOBEHB) a3bIk0B C u C++,
OCHOBHBIX omepanuii paboThl
MoJIelIeH C HUMU
uHpOpMALIUO | yMeeT HCIIOIL30BaTh VYMeHne Hanuune npoekToB
HHBIX (HpO[[BI/I CTaHapTHBIE TUmbl | HPOCKTUPOBATH
TEXHOJOTHI HYTBIN) JAHHBIX, KOHCTPYKTOpHI | TPOTPaMMEL,
U crioco0oB UCTIONB3YS
TUIIOB u onepaluu
1504 5 CTaHJIapTHbIC
MPUMEHEHUS paboTel € MAHHBIMH | @ S HHBIX
JUTSI PEIICHHUS pasHbIX — THIOB  TIPH | yy onpemensis
3a1a4 B CO3JIaHMU TPOTPaMM Ha | TpeGyeMble
OpEeOMETHBIX si3pikax C u C++
oOJractax
BJAJICET | METOLAMU Baanenune Hanuune co3ganHbIx
(BBICOKI/I MPOEKTUPOBAHUS u | MCTOAaMH Iporpamm
i) pa3paboTku  mporpamm, | CO3MAHIA
IpeGyIomuX MporpaMm Ha
si3pikax C u C++
WCIIOJIb30BAaHUSI  Pa3HBIX
CTPYKTYpP JaHHBIX

MeToanyeckune peKoMeHIaINH, ONIPeIe/IsioIIue MPoueaypbl
OLICHMBAHUS Pe3yJIbTATOB OCBOEHUS THCIUTLIMHBI

IIpomexyTouHasi arrecraumsi cTyaeHTOB. lIpomexyrounas arrecranus

CTyACHTOB IIPOBOAUTCA B COOTBCTCTBHH C JIOKAJIbHBIMH HOPMATHUBHBIMH aKTaMH

JIB®Y, u sBasercs o0s3aTeIbHOM.
[Io aucuumuiMHEe NPEAYCMOTPEH 3a4eT, KOTOPBIA ITPOBOAMUTCS B YCTHOU

100 MUCEMEHHOM (hopMme.

OueHo4YHBbIE CPeACTBA VIS POMEKYTOYHOM aTTecTalun

3AJJAYHA K BAYETY
Kakune w3 crueayrommx mOCIEI0BAaTEIbHOCTEH CHUMBOJIOB HE SIBISIOTCA
uneHtuukaropamu’? [Nouemy?

X X1 X1 1

1x2x3 sin sinx Al

Sin(x) A-1 2a mass
Huxe IIPHUBOAATCA BBIPAKCHUA, 3alIMCaHHBbIC B Tpa)IHHHOHHOﬁ

MaTeMaTH4IecKol (opme, crpaBa OT KOTOPBIX JaHbl HEKOTOPBIC BBIPAKEHUS,
3allMCaHHble N0 mnpaBwiaM s3bika [lackansa. PaccTtaHOBKOWM MWHHMAIBHOTO



KOJIMYECTBA CKOOOK TOOMTHCS TOTO, YTOOBI BHIPAKEHHUS CIIEBAa W CIIpaBa CTaJH
HKBHBAJICHTHBI.

a. a/b*c/d*e/f*h

b. b) 2P a+b/x-2*y
X—2y
C. C)a+ Lz *y a+b/x-2*y
X —
3. Kakwue u3 cienyromux BeIpakeHU He cojepxkat omuoku? I[ouemy?
a)  -xy2 b)  1+|y| c) _2xy d  -2*xy
e)  -abs(x)+siny f) X+y*-z g)  0,5(x+7)*(ax-b+1)/3

4, HepCHI/IcaTB CICAYIOIMC BbIpAXKCHUA, 3allMCAHHBIC IIO0 IIpaBUJIaM A3bIKa
[Tackaiyib, B TpaAMIIMOHHON MaTEMaTHIECKOH (opme:

a) sqrt(a+b)-sqrt(a-b) b) a+b/(c+d)-(a+b)/c+d

¢) a*b/(c+d)-(c-d)/b*(a+b) d) 1+sqrt(cos((x+y)/2)

5. Kakue umcna u mnepemMeHHBIE COJEPKATCd B CIEAYIOLIUX BBIPAKEHUSAX,
3allMCAHHBIX IIO IIPpAaBHUJIaM S3bIKa ITackanb?

a) 2+x-y-1.7 b)  2*xy
c) sin(2+a)-1/3 d)  1/2+1/3-0.2/x-sqrt(-y)+yx_y
6. 3amucaTh B COOTBETCTBMM C TIpaBWIaMH  s3bika Ilackamb cremyromiue

BBIPA)KCHMUA:

x> +y? 1—1+[sin(x)| a+b _ c+a

a) ——— b) C) —-25:

1% Y 2 c+d a+b:c

2

7. Kakune n3 cieayrommx HOCJ'ICI[OBaTeJ'IBHOCTef;I CHUMBOJIOB ABJIAKOTCA
OnepaTopaMH, 3allMCaHHBIMU 1O NpaBuiaM s3bika [lackans? [louemy?
a. a:=b;
a:=2c+1;
a*x+b:=0;
7:=7+1,2;
7:=7+1;
if x>y then x:=0; y:=0
else write(2);
if a<b then 100 else z:=5;
. 1f x<y then z:=z+1; else z:=5;
I. if x<y then x:=0 else xy:=a+Db;

I S

= @

8. YOparh M3 3amucHu BBIPAKECHUS JIMIITHUE CKOOKHU (CKOOKA CUMTAETCs JIMUIIHEH,
€CJIM TIPU €€ YJIaJIEHUH 3HAYEHNE BBIPAXKEHUSI HE U3MEHSIETCS )



a) (xIx2)*y

b)(sart(p)*a)/r

c)b+(a-(c/3)

d)(a*(b/(c*(d/(1+1)))))

e)(a or b) or ((c and b) and a))

9. Vkaxute, Kakue U3 CIEAYIOIIUX ONEPaTOpoB coaepkaT omunoku. [Touemy?
a) while True do Read(x);

b) for 1:=10 to 2 do X:=Sqrt(X);

c) while Z do begin Z:= (not X)>0;X:=X+1 end;

d) for X:=N downto N-2 do Read(X);

e) repeat Z:=X=Y; X:=X+1 until Z;

f) for X:=0.1 to 2 do Write(X);

g) while X<1 while Z<>0 do Read(X, 2);

h) for X:=1to N/2 do N:=X+1;

10.I1lpoananu3upyiite 3aBepIIa€MOCTH CIEAYIOUIUX [IUKIIOB:

11.Repeat X:=X-1 until X=0;

12.While X mod 10 <> x div 10 do X:= X +1;

13.Repeat Z:=X; X:=Y; Y:=Z div 2 until X<Y;

14.While N>1 do if not (N mod 2=0) then N:=N div 2+1 else N:=N+1;
15./1a"o X. Berunucnurs Yy, eciu

0,ecnu..x =10
1

y=1<x% —X,ecm.0<x<1

x* —sin(ax?), unaue

0,ecmu...5< x <15
y =1<| x| ecmu...—1< x<0
sin(x), unaue

X2, ectu —2<xX<2
y =<—C0S(X),eciu —10< X <=5

2, unave

0,eciu..x<-5
y =<sin(x),ecm..0 < x <1

4
X ,unade

16./lano HatypanbHoe N. Hamwmcats mporpamMmy KOTOpas BBIYUCISIET CyMMy N-
MIEPBBIX WICHOB pANa:

1 1 (-1)"
Sttt >

3 5 (2n+1)

a)



b) TR n!
C) (1+i2)(3+i2)...(2n—1+—2)
3 5 (2n+1)
12 n!

d =+——+...+
1 1+1/2 1+1/2+...+1/n

17.1ana HemycTas NOCJIENOBATEIBHOCTh  HATYPAJIbHBIX YHCEN, 32 KOTOPOM
clieyeT HOJIb. CocTaBUTH nporpammy HaXOXKICHUS YJICHOB
MOCIIEI0BATEIBHOCTH, KOTOPHIC

a) COBMAMAIOT C MOCICAHUMH I(BPAMH 3aIIMCH KX KBAAPaToB (Hampumep, 6°=36,
25%=625)

b) sABASIOTCSA IPOCTHIMU YHCIAMH

C) SBJISFOTCS CTCIICHSAMH JIBOMKH

d) MoxxHO TIpeoOpazoBaTh B YHUCIO 1, MOBTOpsAs HE Oojiee N pa3 ClICAYyOIINe
JIEUCTBHS: €CIIM YUCIIO YETHO, TO PA3ACIUTh €ro Ha 2, NHAYE YMHOXUTh HA 3 U
npuOaBuThH 1

18.B (paiine coaep>KUTCs MOCIEA0BATEIHHOCTh UACHTU(PUKATOPOB, MOCIIE KaKI0TO
U3 KOTOPBIX ClIeyeT POBHO ofuH mnpoOen. Hamucare npouenypy (GyHKIIHUIO),
KOTOpas MevyaTaeT KaX bl uIeHTU(UKATOP HA OT/IETBLHOM CTpOKe

a) yJauss U3 Hero Bce IUQPBI;

b) 3amensis B HeM Bce OYKBBI Ha CHMMETPUYHBIC OTHOCHUTEIBHO CEPEIMHEI
JATUHCKOTO aj¢aBuTa;

C) ynajsis U3 HEro BCE CHMBOJIBL;

d) 3amMeHsss B HeM Bce IHM(PHl HA CHMMETPHYHBIC OTHOCHUTEIBHO CEPEIHUHBI
nuarmaioHa 0..9.

19.He wucnonw3ys craHmapTHBIX mporenyp ((QpyHKIui) pabOThl CO CTPOKAMH.
Hanucate npouienypy (byHKIINIO), KOTOpasi B 3aJJaHHOM CTPOKE y1asserT

a) TPYIIbI CUMBOJIOB, PACIOJOKEHHBIX MEXKIY KpPYIJIBIMH CKOOKaM, BMECTE C
ATUMHU CKOOKaMH (MpeInoaraeTcsi, YTo BHyTPU CKOOOK HET APYTUX CKOOOK);

b) Bce cHMBOJIBI TPEIIISCTBYIONINE IEPBOM TOUKE, HE SIBJISIONIUECS OYKBAMH;

C) BCe CIeayroIIue 3a MepBO 3amsATON YeTHbIC IH(PHL;

d) Bce 3amsThIC MPEIIICCTBYIOIIUE BTOPOM TOYKE (€CIUM JBYX TOUYEK HET, TO BCE
3aIsThIe).

20.lana mocnenoBaTeIbHOCTh ciI0B. Hammcats mponenypy ((GpyHKIIHIO), KOTOpas
nevaTaeT CloBa, YAOBIETBOPSIONIUE YCIOBHIO:

a) CIIOBO CHUMMETPHYHO;

b) OykBBI Ci10Ba YIOPSIOYCHEI 110 alihaBUTY;

C) B CJIOBE HET MOBTOPSIIOIINXCS OYKB;

d) cioBo sABAsETCS BO3pACTAOIIEH MOCIIEA0BATEILHOCTD IIHP.



BOITPOCHI K 3AYETY
[IepemMeHHBIE, KOHCTAHTHI.
Bripaxenus.
[Tpuopurers B C++.
Tume! TaHHBIX.
OmnepaTopsl BeIOOpA.
Omneparopsl LUKIIA.
OrniepaTopsl BETBIEHUA.
OyHKIWH.
. Maccussl.
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10.Ctpoxkmu.

11.CtpyKTypbl U OOBEAUHEHUS.
12.I'mo6anbHbBIE TIEPEMECHHBIC
13.®ynkuuu. X mapameTpsi.
14.dyuxuus main().
15.Tleperpy3ka QpyHKIUH.
16.PexypcuBHbIe GyHKIUU
17.CrannapTHbie OMOIHOTEKH

Texkymasi arrecramusi CTyIeHTOB. Tekylnas arTecTalysl MPOBOAUTCS B
dbopme cobecenoBanus (YCTHOTO ONPOca) JJisi MPOBEPKU TEOPETUUECKUX 3HAHUM, a
Takke B (OpMe 3alUThl MPOEKTA, BHIMOIHAEMOIO B paMKaxX CaMOCTOSTEIbHOU
paboThl mapayiebHO ¢ Ja00paTOPHBIMU pabOTaMU U OCYIIECTBISCTCS BEAYIUM
Iperno/iaBaTeieM.

OObeKkTamMu OLICHUBAHUS BBICTYIIAIOT:

— CTENeHb YCBOCHHUS TEOPETHYECKUX 3HAHWU - OIeHUBaeTcs B (opme
co0eceoBaHus M KOHTPOJIBHBIX paboT;

— YpOBEHb OBJAJICHUA NPAKTUYCCKUMH YMEHHSIMU U HaBbIKAMU —
OllCHMBaeTCs B (opme 3ammThl HHAUBUAYAJHLHOTO 3aJaHuil  (IIPOEKTOB),
BBITIOJTHSIEMBIX B paMKax J1JaOOpaTOpHbIX padoT.

CryneHThl TONydYalOT WHAMBHIyalbHBIE 3amaHus. B mpomecce wux
BBITIOJIHEHUS JOJDKHBI OBITH pa3paboTaHbl: (hopMalibHas IMOCTAaHOBKAa 3ajayw,
QITOPUTMBI €€ PEIICHUs, HamucaHa TporpaMMa Ha s3bIKE MPOTPAMMHPOBAHHMS
C++, nmns koropoil co3maHbl TecTbl. I[IpaBHiIBHOCTH pPabOTHI MPOrPaMMBI
JEMOHCTPHUPYETCA C MOMOUIBIO CO3IaHHBIX TecToB. lIpenonaBarens BHpase 3a1aThb
CBOM 3HAUCHUS BXOJHBIX JAaHHBIX.



Kpurepuu oieHKkM yCTHOTO OTBeTa

— 100-8S 0an1J10B - eciiu OTBET MOKA3bIBACT IPOYHBIE 3HAHUS OCHOBHBIX
MPOLIECCOB M3y4yaeMOM MpeAMETHOM 001acTH, OTIMYAETCS TIyOUHON U MOJTHOTOM
PACKpBITUS TEMBbI; BIIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBIACHAITh
CYIIHOCTb, SIBJICHUH, TPOLIECCOB, COOBITUH, IENaTh BHIBOABI U 0000IIECHNS, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKOW PEUbl0, JOTUYHOCTh U MOCJIEAOBATEIIbHOCTh OTBETA; YMEHUE
MPUBOIUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 001acTu.

— 85-76 ©0asyoB - OTBEeT, OOHAPYKMUBAIOIIUK TMPOYHBIC 3HAHMS
OCHOBHBIX TPOIECCOB U3YYaeMOW MPEIMETHON 00JacTH, OTAUYACTCS TIyOUHON U
MOJTHOTOM PACKPBITHUSI TEMBI; BJIaJICHHE TEPMUHOJIOTUUYECKUM alapaToM; YMEHUE
OOBSCHATHh CYIIHOCTh, SIBJICHHM, IIPOIECCOB, COOBITHM, JeiaTh BHIBOABI W
00001IeHUsI, J1aBaThb AapPTryMEHTHPOBAHHBIE OTBETHI, MPHUBOJUTH TMPUMEPHI,
cB0OO/IHOE BIIAZICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTh u
MOCJEA0BATENBHOCTh OTBEeTa. OJHAKO AOIMYCKAaeTcs OJIHA - JBE HETOYHOCTH B
OTBETE.

— 75-61 ©OaJs1 - olleHUBAETCSA OTBET, CBUJIETEIBCTBYIOUIUN B OCHOBHOM
O 3HAHUU TMPOLECCOB H3ydyaeMoW TMpeAMETHOM O0JacTH, OTIWYAIOIIHICS
HEJIOCTAaTOYHOW TIIyOWHOW W TOJHOTOM PACKPBITHUS TEMbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeopuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMM aHAJIW3a SBJICHUM,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJICHUEM MOHOJOTHYECKOMN
peublO, JIOTMYHOCTBIO M MOCJEI0BATEIbHOCTRI0 OTBeTa. JlomycKaeTcs: HECKOJIBKO
OImKOOK B COJICP>)KaHUM OTBETA; HEYMEHHE MPUBECTH MPUMEP PA3BUTHUS CUTYAIlUH,
IIPOBECTH CBSI3b C IPYTUMHU aCIIEKTAMH U3y4yaeMOi 00J1acTH.

= 60-50 OGammoB - OTBET, OOHAPYKMBAIOIIMI HE3HAHUE TMPOIIECCOB
U3y4aeMoil TpPeIMETHOM 00JacTH, OTIWYAIOUIUNCS HETTyOOKUM pPaCKPBITHEM
TE€MbI; HE3HAHWEM OCHOBHBIX BOMPOCOB T€OPHHU, HECHOPMUPOBAHHBIMU HABBIKAMU
aHajau3a SIBJICHUMU, MPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTHPOBAHHbBIC OTBETHI,
cia0bIM BJIAJICHUEM MOHOJOTUYECKOM pEYbl0, OTCYTCTBUEM JIOTUYHOCTH H
NOCJIeI0BAaTENbHOCTH. JlOMyCKAOTCS CEephEe3HbIE OLIMOKUA B COAEpP’KAHWU OTBETA;
HE3HAHHE COBPEMEHHOM MPOOIIEMaTHKN U3y4aeMOi 00JIacTH.

OneHo4HbBIE cpeacrea aJjist TeKymeﬁ arrecranmun

Bonpocsl k cobeceq0BaHUIO
1. IlepemeHHBIE, KOHCTAHTBHI.
2. Bwipaxenus.



[Tpuopurersl B C++.
Tune! naHHBIX.
Omnepatopsl BeIOOpA.
Omneparopsl IHKIA.
OmnepaTopsl BETBICHUS.
OyHKIMH.

© oo N s W

. Maccussl.

10.Ctpoxkmu.

11.CtpyKTyphl 1 OOBEAUHEHHUS.
12.I'noGanbHbIE TIEpEMEHHBIC
13.®yukiuu. Ux napameTphl.
14.®dyuxaus main().
15.Ileperpy3ka pyHKIUH.
16.PexypcuBHBIE QYHKITHH
17.CrannapTHbie OMOIHOTEKH

KouTtpouabHbie padoThI

1. Pa3bute Texct mu3 BXomHoro (aiima input.txt ma N kononok mmpunoi K
CUMBOJIOB. B TOM citydae, eciii ClI0BO HE BMEIIAETCA B IIMPUHY KOJIOHKH, BBIAATh
COOTBETCTBYIOLEE COOOIIEHNE 00 OMNOKE U YKa3aTh MUHUMAJIbHYIO TOIYCTUMYIO
MIUPUHY KOJIOHKH. Kaxkjasi U3 KOJIOHOK B pe3yJsibTaTe pa3OueHus JO0DKHA UMETh
BBIpaBHUBaHUE IO MMpUHE. Pe3ynabTaT paboThl MPOrpaMMbI BBIBECTH B BBIXOIHOM
daiin output.txt.

2. Pa3outs Tekct u3 BXoaHoro (aiinma input.txt mHa N kononok mmpunon K
CUMBOJIOB. B TOM citydae, eciii ClI0BO HE BMEIIAETCA B IUMPUHY KOJOHKH, BbIAATh
COOTBETCTBYIOILIEE COOOIIEHNE 00 OIIMOKE U YKa3aTh MUHUMAJIbHYIO IOITyCTUMYIO
MIUPUHY KOJIOHKH. Kaxkaas U3 KOJOHOK B pe3yJsibTare pa3OMeHHs JOJDKHA UMETh
BBIDABHMBAHUE IO MIMPUHE. B KauecTBEe CTPOKOBOIO THIIA MOKHO HCIIOJIb30BaTh
ToJbko Char*. Pesymbrar pabOThI TpOrpamMMbl BBIBECTH B BBIXOJHOM (haiin
output.txt.

3. Hamwmcarb KadbKyJISATOp CTPOKOBBIX BBbIpaXKE€HUH. B BbIpaxeHuUsx
JOMYCTUMBI CKOOKHM JIFOOOTO YpOBHS BIIO)KEHHOCTU. MHOKECTBO JOMYCTUMBIX
omeparuii: +, -, *, /, *. icxoaHO€e BbIpaXe€HUE CUUTHIBACTCS M3 BXOAHOTO (paitna u
BBIBOJIUTCS B BBIXOJIHOM (paii.

4. Pemmmth cuctemy ypaBHeHuil Merogom ['aycca. Hcxopnas wmatpuna
KOO (PUIIMEHTOB CUYUTHIBACTCSI W3 BXOJHOTO (aitma, pe3yapTaT padOThI
MIPOTPaMMBbI BBIBOJIUTCSI B BBIXOTHOM (haiii.



5. Paspaborarhs >MynsTOp KiIaBUATypbl coToBOro Tenedona (12 KHOMOK).
[IpunoxeHnue AOMHKHO 00J1ajaTh OKOHHBIM HHTEp(deiicoM. 3HAKK NpenuHaHUs
pacrnoJiokeHbl Ha KHotke 1, mpo6en Ha 0.

KpuTtepun onieHKH nporpaMmmabl 1o JadopaTopHbIM padoTam
(mpoekToB)

— 100-86 6aytoB BBICTABIISACTCS, €CIIM COMIEPKAHUE U COCTABJISIFOIINE YaCTH
COOTBETCTBYIOT  BBIJIAaHHOMY  3aJlaHuio. [IpogeMoHCTpUpoBaHO  BIaJcHHE
HaBBIKAMH pa3pabOTKU, TECTUPOBAHUS MPOTrpaMM Ha S3bIKE MPOTrpaMMHUPOBAHUS
C++. [Iporpamma npaBuiibHO paboTaeT Ha BceX HabOpaxX BXOJHBIX JAHHBIX. TEeKCT
IPOrpaMMBbI COACPKHUT KOMMEHTapHU.

— 85-76 - OamIoB BBICTABISIETCS, €CIAM TPU BBINOJIHEHUH 3a/laHus
JIOTyIIEHO He Oosee onHOM omuOku. [IporeMoHCTprupoBaHO BilaJieHNE HaBbIKaMU
pa3paboTku mporpaMM Ha s3bike mnporpammupoBanus C++. IIporpamma
npaBuiIbHO paboTaeT He Ha Bcex Habopax BxonHbIX gaHHBIX (90%). Tekcr
IPOrpaMMbl COACPKUT KOMMEHTAPHUH.

— 75-61 Gan BBICTABIISETCS, €CJIM HPU BHINOJHEHUH 3aJaHUS JOIYIIEHO HE
oosee nByx omuOOK. I[IpogeMOHCTpUPOBAHO 3HAHME METOAOB pa3pabOTKU
mporpamMm Ha si3bike nporpammupoBanus C++. [Iporpamma npaBuiibHO paboTtaer
HE Ha BceX Habopax BXOJHBIX NaHHBIX (70%). B TekcTe mporpaMMbl KOMMEHTapUU
OTCYTCTBYIOT.

60-50 GanoB - eciiu CTPYKTypa U COAEp KaHUE 3aJJaHUsl HE COOTBETCTBYIOT
TpeOyeMbIM

IIxkana oueHUBaHUA

Memnee 60 6amnoB HE3a4TEHO HEYAOBJIETBOPUTEIBHO
Ot 61 go 75 6amnoB 3a4TEHO YAOBJIETBOPUTEIBHO
Ot 76 no 85 6amios 3a4TEHO XOpOIIIO

Ot 86 no 100 6anoB 3a4TEHO OTJINYHO

IIpuMepHbIe 3a1aHuA K JIa0OPATOPHBLIM padoTam

JIABOPATOPHAS PABOTA 1. OCHOBBI AA3bIKA C++. OIIEPATOPBI.
[Toy4yeHne MpakTUIECKUX HABBIKOB PAOOTHI C OTIEpaTopamMu, MOTOKaMH BBOJIA-
BBIBO/JIA

3apanue 1. Hanumwure nporpammy Ha C++, koTopas oToopa3ut Bare ums,
dbamunuio u agpec (PUKTUBHBIE TaHHBIE).



3aganue 2. Hamumure nporpamMmy Ha C++, KOTOpast BBIZAET 3apOC Ha BBOJ
pPacCTOSIHUS B METPax U MEPEBOJUT ATO paccTosiHue B Apabl (1 M= 1.0936133

apJa).

3aganue 3. Hamummre nmporpammy Ha C++, KOTOpas mpeasiaraet mojib30BaTesio
BBECTHU CBO BO3pacT. 3aTeM MmporpaMmma JoJKHa OTOOPa3UTh €To B MecALax.

3aganue 4. Hanmummre nmporpaMmy, B KOTOpO# (yHKITHs main() BbI3bIBACT
OIIpeEIAeMYI0 MOJIb30BaTeNIeM (YHKIUIO, IPUHUMAIOIIYIO B KAUECTBE apryMEHTa
3Ha4YeHHE TeMIieparypsl o Llenbcuio 1 Bo3Bpallaromlyo SKBUBAJIECHTHOE 3HaUCHHUE
temneparypsl o @apenreiiry. [Iporpamma qomKkHa BBLAATH 3alIpOC HA BBOA
3HaueHud 1o L{enbcuto u 0ToOpa3uTh CAEAYIOINN PE3YIbTAT:

Please enter a Celsius value: 20

20 degrees Celsius is 68 degrees Fahrenheit.

3apanme 5. Hanummure mporpamMmy, KOTOpast BhIJIA€T 3alpOC Ha BBOJI 3HAYCHUI
yacoB 1 MUHYT. DyHKIMs main () A0DKHA MepeaTh 3TH JiBa 3HAYCHUS QyHKIIUU,
I/IMGIOHIGﬁ TUII VOid, KOTOpasd 0T06pa3I/IT 9TH IBA 3HAYCHH:A B CIICAYIOIICM BHUC:

Enter the number of hours: 9

Enter the number of minutes: 28

Time: 9:28

JIABOPATOPHAS PABOTA 2. PABOTA C JAHHBIMHU. TUIIbI
JTAHHBIX C++
N3yunuTh BCTPOCHHBIC TUIIBI TAHHBIX s13bIKa C++, apu(pMeTHUecKue onepauu.
PaboTa ¢ koHCTaHTaMH.

3aganue 1. Hanummre KOpoTKy1O MporpaMmy, KOTOpas 3aIlpaiiuBacT pocT B
¢dyTtax u groriMax u Bec B pyHTax. (s xpaHeHust 3Toi nHOOpMAUMU UCTIOJIb3YIUTE
Tpu nepeMeHHbIX. ) [Iporpamma qomxHa BeIIAaTh HHIEKC Macchl Tena (body mass
index — BMI). Uto06sI paccuntath BMI, cHayana npeobpasyiite pocT B pyTax u
JroiiMax B poct B moiimax (1 ¢yt = 12 mroitmoB). 3aTeM mpeoOpa3yiiTe pocT B
JI0Max B poCT B MeTpax, yMHOkUB Ha 0.0254. Jlanee mpeoOpasyiite Bec B pyHTaxX
B MacCy B KWJIorpaMmax, pasaenus Ha 2.2. [Tocne storo paccuuraiite BMI,
paszenuB Maccy B KAJIOTpaMMax Ha KBaJipaT pocTta B MeTpax. i npeacTaBieHus
Pa3IMYHBIX KOA(PPHUIIUEHTOB MpeoOpa3oBaHuUs UCTIOIb3YUTE CUMBOJINYECKUE
KOHCTAHTHI.



3apanme 2. Hammumure mporpamMmy, KOTOpast 3ampanimBaeT MUAPOTY B Tpaaycax,
MUHYTaX ¥ CeKYHJIaX, MOCJE Yero 0ToOpa)xaeT UPOoTy B JecATUHIHOM dopmate. B
01HOM MUHYTE 60 YIJIOBBIX CEKYH]I, @ B OJHOM Ipaayce 60 yrioBbIX MUHYT;
NpeaACTAaBbTC 3TH 3HAYCHUA C IIOMOIIbIO CHMBOJIIMYCCKHUX KOHCTAHT. I[J'IH KaxKa0ro
BBOAMUMOI'O 3HAYCHUA JOJIPKHA UCIIOJIB30BATHCA OTACIbHAA IICPCMCHHAL. PCB}’JIBTaT
BBIIIOJIHCHMS ITPOIrpaMMbl JOJIZKCH BBITTIAACTD CIICAYIOIIUM 06pa30M:

Enter a latitude in degrees, minutes, and seconds:

First, enter the degrees: 37

Next, enter the minutes of arc: 51

Finally, enter the seconds of arc: 19

37 degrees, 51 minutes, 19 seconds = 37.8553 degrees

3aganue 3. Hamummre mporpaMMy, KOTOpas 3arpaiivBaeT KOJTMYECTBO CEKYH/I B
BUJIE LIEJIOr0 3HAYEeHUs (MCroab3yiTe Tl long wim long long, ecnu nocnennuii
JIOCTYTICH) M 3aTeM OTOOpakaeT SKBUBAJICHTHOE 3HAYCHHE B CyTKaX, dacax,
MUHYTaX U cekyHaax. /s npencrapieHus KOJUYECTBA YaCOB B CYTKax,
KOJIMYE€CTBAa MUHYT B Yace U KOJIMYECTBA CEKYH]I B MUHYTE UCIIOJIb3YNUTE
CUMBOJIMYECKUE KOHCTaHThI. Pe3ynbTaT BBIOJIHEHUS POTPAMMBI I0JKEH
BBITJISIZIETH CIEAYIOIIUM 00pa3oM:

Enter the number of seconds: 31600000

31600000 seconds = 365 days, 17 hours, 46 minutes, 40 seconds

3ananme 4. Hanuimure nmporpaMmy, KOTOpas 3alpainivBaeT TeKYIyO
YHCJIEHHOCTh HaceJIeHUs1 3eMJIU M TeKYLIYI0 YUCICHHOCTh HaceneHust Poccun (umu
100011 ipyroit ctpanbl). CoxpaHuTe 3Ty HHGOPMAIIUIO B IEPEMEHHBIX TUTIA long
long. B xauecTBe pe3ynbrara nporpaMmma JoJKHa 0TOOpaXKaTh MPOLIEHTHOE
COOTHOIIIEHHE YUCIECHHOCTU HaceneHus: Poccuu (1iiv BBIOpaHHOM CTpaHbl) U BCETO
Mupa. Pe3ynbTar BoITOTHEHUS IPOrPAMMBI JOJIKEH BBITJISAETh CIEAYOIUM
obOpazom:

Enter the world's population: 6898758899

Enter the population of the Russia: 310783781

The population of the Russia is 4.50492% of the world population.

3apanme 5. Hanuiure nporpamMmy, KOTOpas 3apallivBaeT TEKYIIYIO
YUCJIIEHHOCTh HaceJIeHUsl 3eMIIM U TEKYIIYI0 YHCIEHHOCTh Hacenenus: Poccun (nmum
00011 ipyroit ctpanbl). CoxpaHuTe 3Ty HHGOPMAIIHIO B IEPEMEHHBIX TUTIA long
long. B xauecTBe pe3ynbrara nporpaMmma JoJKHa 0OTOOpaKaTh MPOIIEHTHOE
COOTHOIIIEHHE YUCIICHHOCTU HaceneHus: Poccuu (viv BEIOpaHHOM CTpaHbl) M BCETO



Mupa. PGBYJIBTaT BBIIIOJIHCHUA IIPOrpaMMBbl JOJIKCH BBITJIAACTD CICAYHOIIMM
obOpazom:

Enter the world's population: 7046000000

Enter the population of the Russia: 143500000

The population of the Russia is 2.036617% of the world population.

JIABOPATOPHAS PABOTA 3. COCTABHBIE TUIIbI JAHHBIX.
MACCHUBBI. CTPYKTYPbI
N3yyeHue cocTaBHBIX TUMIOB AaHHBIX si3bIka C++: CTPYKTYpbI, MAaCCUBBI, CTPOKHU.
OcBOUTH MPAKTUYECKUE HABBIKK pa0OTHI C HUMU. Y Ka3aTelu.

3amanue 1. Hanumure nporpaMmmy, KOTOpasi IpUIJIaIIaeT MOJIb30BaTENsl BBECTH
ero uMms u (paMHIIMIO, a 3aTEM MOCTPOUT, COXPAHUT U OTOOPA3UT TPETHIO CTPOKY,
COCTOSIIIYIO U3 (paMUIUK, 32 KOTOPOH CIEAYeT 3amnarasi, IpoOea U uMs.
Hcnonb3yiiTe 00BEKTHI string 1 METO/IbI U3 3aroJI0BOYHOrO (aiina string. [Tpumep
3aycKa JOJKEH BBIMJISAETh TaK:

Enter your first name: Ivan

Enter your last name: Petrov

Here's the information in a single string: Petrov, lvan
3apanme 2. Ctpykrypa CandyBar comepxut Tpu wieHa. [IepBbIii n3 HUX XpaHUT
Ha3BaHHE KOPOOKH KOH(DeT. BTopoilt — ee Bec (KOTOPBI MOXKET UMETh JPOOHYIO
4acTh), a TPETUI — YHCIIO Kajdopul (1esoe 3Hauenue). Hanummre nporpammy,
OOBSBIIIONIYIO 9Ty CTPYKTYPY U co3farolryro nepemeHnyro tumna CandyBar o
MMEHU snack, THUIMAIU3UPYS ee wieHbl 3HaueHusiMu "Snack", 2.3 u 350,
COOTBETCTBeHHO. MHUIMamn3amnys 10JbKHA OBITh YacThIo 00bsBiIcHHS snack. U,
HaKOHEIl, TporpaMma JI0JbKHa 0TOOPa3UTh COACPKUMOE ITOU MTEPEMEHHOM.

3apanme 3. Ctpykrypa CandyBar BkirogaeT Tpu wieHa, Kak OIMCaHo B
npeapayeM ynpaxHenud. Hanummre nporpamMmmy, KOTopasi Co3/1a€T MacCUB U3
Tpex cTpykTyp CandyBar, ununpanusupyer ux 3HaYCHUSIMU 110 BallleMy
YCMOTPEHHUIO M 3aTEM OTOOPAXKAET CONECPKUMOE KAKIOU CTPYKTYPHI.

3ananme 4. Harmumure mporpamMmy, KOTOpast MPUTIIANIAET TOJIb30BATEIIS BBECTH
Tpu pe3ynbTaTta 3a0era Ha 40 sspaoB (uiu 40 METPOB, €CIIH JKEJIaeTe) U 3aTeM
0TOOpakaeT ATH 3HAYCHUS U X CpEIHEe.

JABOPATOPHAS PABOTA 4. IIUKJIBL. BBIPA’KEHUSI OTHOIIEHUM
[MonydyeHne npakTHYeCKUX HaBBIKOB paboTh ¢ nukiaamu (for, while do, do while).
PaboTa ¢ BlI0KEHHBIMU ITUKJIAMH, IBYMEPHBIMH MacCHBAMH.



3aganue 1. Hanumure nporpaMmy, 3anpaliiBarollylo y M0JIb30BaTENs BBOJ IBYX
LIEJIBIX YHACEII. 3aTeM IIPOrpaMMa JOJKHA BBIYUCIUTD U BbIIATh CYMMY BCEX LIEJIBIX
qucedl, JIeXkKalluX MEeXIy TUMU IByMs 1enbiMu. [Ipenmnonaraercs, 4To MeHblIee
3Ha4YE€HUE BBOAUTCS NEPBbIM. Hanpumep, ecinu nmonb3oBarens BBeI 2 U 9,
IIpOrpaMMa J0JKHA COOOIIUTE, YTO CyMMa BCEX LENbIX YUCel OT 2 10 9 paBHa 44.

3apanme 2. HamumuTe nporpaMmy, KOTOpas MPUTIIAMIAET TOJIb30BaTEINs BBOIUTh
yucia. [Tocie kaxxaoro BBEACHHOTO 3HAYEHUS ITpOoTrpaMmMa J0JKHA BbIJIaBaTh
HaKOIUICHHYIO CYMMY BBEJICHHBIX 3HaueHui. [Iporpamma qoimKHa 3aBepIIaThCs
nipu BBOAE 0.

3aganue 3. [lapes unBectuposana 1000 py6 mox mpoctsie 10%. Jpyrumu
CJIOBaMHU, €KEr0THO MHBECTULIHS TOJKHA TPUHOCUTD 10% MHBECTUPOBAHHOU
cyMmMmbl, T.€. 100 py0 Kaxxaplii roa:
npuobLUTb = 0,10 X UCXOMHBIN OaTaHC
B To xe Bpems ['nukepbst uuBectupoBaia 1000 py0 non cinoxssie 5%. 910
3HAUUT, 4YTO NPUOBLUIL CcOCTaBUT 5% OT Tekyliero OajaHca, BKIOYas
IPEeAbIAYIYI0 HAKOIUIEHHYIO IPHOBLIb:
npuobUIs = 0,05 X TeKymuii 0anaHc
Kieo 3apabarsiBaeT 5% ot 1000 py0 B mepBsiif rof, uro aaet eit 1050. Ha
cieayromuil rog ona 3apadateiBaet 5% ot 1050, yto cocrasisieT 52,5 pyo,
u T.0. Hanumwmre mnporpammy, KOTOpas BBIYUCIUT, CKOJBKO JIET
MOHAMOOUTCS it TOro, 4toObl cymma OanaHca [Tukepbu mpeBbICHUIIA
cymmy Oamanca Jlappu, ¢ oTOOpakeHWEM 3HA4YeHM 00OMX OallaHCOB 3a
KaX bl TOI.

3apanmue 4. [Ipeanonoxxum, 94To BBl MIPOJIAETE KHATY IO MTPOTPAMMHUPOBAHUIO Ha
si3pike C++ i HaumHaromuyx. Hanwmmre nmporpamMmy, KOTopasi TO3BOJIMT BBECTH
eKEeMEeCSIHBIC 00BEMBI TIPOJIAXK B TEUCHHE roja (B KOJUYSCTBE KHUT, a HE B
nenprax). [lporpamMmma J1o/mkHa UCTIOJIB30BATh [IUKJII, B KOTOPOM BBIBOJIUTCS
MIPUTJIANICHUE C HA3BaHUEM MECsIIa, MPUMEHSS MacCHB yKas3aTesel Ha char (v
MacCHB OOBEKTOB String, €CIM BbI MPEANIOYNTACTE €T0), HHUITHATU3UPOBAHHBIN
CTpOKaMH — Ha3BaHHMSIMH MECSIICB, U COXpaHss BBEICHHBIC 3HAUCHUS B MAaCCHBE
int. 3aTeM IporpamMma JI0bKHa HAUTH CyMMY COJIEP)KMMOTO MacCHBa M BbIIAThH
o01Iuif 00BEM MPOIAXK 3a TO/I.



3apanme 5. Boinonnure 3aganue 4, HO UCMOIb3Ys ABYMEPHBIA MAacCUB JIs
COXPAHEHUs JaHHBIX O MECSUHBIX IpoAakax 3a 3 roaa. Beaiite oOuryro cymmy
IpOAaK 3a KayKJbIi TOJ U 32 BCE I'OJIbl BMECTE.

3ananme 6. Pa3zpaboTaiiTe CTpyKTYypy 110 HIMEHH car, KOTopas Oy/1eT XpaHHUTh
CIIeIyIoNTyro HHGOpMaIio 006 aBTOMOOWIIC: Ha3BaHWE TTPOU3BOIUTEIIS B BUJIC
CTPOKH B CHMBOJIBHOM MaCCHBE HJIM B 00BEKTE string, a TakyKe TOJ] BBITyCKa
aBTOMOOWJISI B BHJIE 11€J10T0 uncia. Hamummre mporpammy, KOTOpast 3ampoCcuT
M0JIb30BATEJISI, CKOJIBKO aBTOMOOMIIEH HEOOXOAMMO BKIIIOYUTH B KaTalloT. 3aTeM
porpamma JI0JbKHa MPUMEHUTh NEW JJI CO3/IaHUs JUHAMUYECKOTO MacCruBa
CTPYKTYp car yKa3aHHOTO MOJIb30BaTeseM pa3mepa. [lanee ona gomxHa
MIPUTJIACUTH MOJIb30BATEIISI BBECTH Ha3BaHWE MPOU3BOJAUTEIIS U TOJ] BBIITYCKA JJIst
HaIOJHEHUS TaHHBIMU KaXKJI0M CTPYKTYphI B MaccuBe. U, HakoHell, OHa T0KHA
OTOOPA3UTh COJIEPKUMOE KaXI0M CTPYKTYphL. [Ipumep 3amycka mporpamMmsl
JIOJKEH BBITJISAZIETD MOJJOOHO CIIETYIOIEMY:

CKoOJIbKO aBTOMOOMIIEH MOMECTUTh B KaTtajor? 2

ABTOMOOWIH #1:

Beeaurte npousBoutens: Toyota

VYkaxwure roj Boimycka: 2007

ABTOMOOMIIb #2:

Beeaure npousBogutens: Lexus

VYkaxwure rox Beirycka: 2010

Bort Bama kosutekuus:

2007 Toyota 2010 Lexus

3aganue 7. Hamumure nporpaMMy, UCIIOJIBb3YIONIYIO BIOXKEHHBIE LIUKIIbI, KOTOPast
3aIpalluBaeT y MOJIb30BATENS 3HAUEHHE KOJIMUECTBA CTPOK AJIs1 OTOOpaKEHMSL.
3aTreM OHa JOJDKHA OTOOPA3UTh YKAa3aHHOE YHCIIO CTPOK CO 3BE3J0YKAMHU, C OJHOU
3BE3/I0YKOW B MIEPBOM CTPOKE, ABYMS — BO BTOPOU U T.A. B KaxX10u CTpoke
3BE370YKaM JOJKHBI IPEANIECTBOBATh TOUKH — B TAKOM KOJIMYECTBE, YTOObI
o0111ee YMCII0 CUMBOJIOB B K&XKJI0M CTPOKE OBLJIO PaBHO KOJIMUYECTBY CTPOK.
[Tpumep 3amycka nporpamMmbl JOHKEH BBITTISACTH CIASAYIOLUIMM 00pa3oM:

BBeaure KOIU4ECTBO CTPOK: S.
*

**
**%x
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*kkkk



3aganue 8. Hanmumure nmporpaMMy, KOTOpas UCIOJB3YET MaccuB char U UK 1715t
YTCHHA HO OAHOMY CJIOBY 3a pa3 40 TEX I1Op, IIOKAa HE 6yI[CT BBCICHO CJIOBO done.
3aTeMm ImporpamMma Oo0JI’KHa COO6HII/ITL KOJIMYECTBO BBCJACHHBIX CJIOB (I/ICKJIIO‘IaH
done).

[Tpumep 3amycka TOKEH ObITh TAKHM:

BBoaute cioBa (mis 3aBeprieHust BBeaute cioBo done): anteater birthday

category dumpster envy finagle geometry done for sure

Br1 BBE1M 7 C110B .

JIABOPATOPHASA PABOTA 5. OIIEPATOPBI BETBJIEHUS.
JIOI'NYECKHUE OIIEPATOPBI
[Mony4yenne npakTHYECKUX HABBIKOBPAOOTHI ¢ orieparopou if then else,
JOTHYECKUMH OTiepaTopamMu, onepatopamu SWitch, a Taxoke break u continue.
Pabora ¢ daitnamu.

3ananme 1. Hanmumure nporpaMmy, KOTOpas YUTaeT KJIaBUATYPHBINA BBOJI 10
CUMBOJIa (@ ¥ TIOBTOPSIET €T0, 32 UCKIIIOUCHUEM JIECATUYHBIX 1P, Ipeodpasys
KKyI0 OYKBY BEPXHETO PErUCTpa B OyKBY HUYKHETO PErUCTpa U HA00OPOT.

3apanme 2. Hammumure mporpamMmy, 9uTaronyro B MmaccuB double go 10 3HaueHMIA
nokepTBoBaHmid. [IporpamMmma qomkHA MpeKpamaTh BBOJ IPH MOTYyYECHUN
HEYNCIIOBOM BennurHb. OHA JOHKHA BBIJIABATh CPEHEE 3HAUCHUE TTOTYICHHBIX
YHCell, a TAK)KE KOJIMYECTBO 3HAUCHUI B MACCHBE, MPEBBIIIAIONINX CPETHEE.

3aganue 3. Hanmumure npenmecTBEHHUK NpOTrpaMMBbl, yripaBisieMol MeHio. OHa
JIOJKHA 0TOOpaXKaTh MEHIO U3 YEThIPEX MyHKTOB, KX/IbIM U3 HUX OMEYEH
OykBoil. Eciu nmosib30Baresib BBOJAUT OYKBY, OTJIMYAIOIIYIOCS OT YEThIPEX
JOMYCTUMBIX, IPOrpamMMa J0JKHA TOBTOPHO MPUTJIAIIATh €r0 BBECTH MPABUIIbHOE
3HAYEHHUE JI0 TEX MOp, MOKa OH ATOr0 HE CHIETAET. 3aTEM OHA JI0J>KHA BBITIOJHUTD
HEKOTOPOE MPOCTOE JeHCTBIE Ha OCHOBE MOJIB30BaTENbCKOTO BhIOOpa. Paborta
IIPOrpaMMBbl TOJKHA BBITJIAIET IPUMEPHO TaK:

Please enter one of the following choices:

C) carnivore p) pianist
t) tree g) game
f

Please enterac, p,t,0rg: q
Please enterac, p,t,org: t
A maple is a tree.



3amanue 4. [ToctpoiiTe mporpaMmy, KOTOpasi OTCIEKUBAET MOKEPTBOBAHUS B
O6miectBo 3amuTel Biaustenbupix JIui. OHa J0/KHA 3anpaliuBaTh y
MI0JIH30BaTEIIsl KOJMYECTBO MEIICHATOB, a 3aTEM IpHUIJjaliaTh BBOJUTh X UMEHA U
CYMMBI IO’KEPTBOBAHUM OT Kaxkioro. MHbopMaIus 10mKHa COXpaHIThHCS B
JMHAMUYECKH BBIICIIEMOM MacCUBE CTPYKTYyp. Kaxkias cTpykTypa 0mKHA UMETh
JIBA YJIEHA: CUMBOJIbHBIA MAacCUB (WJIU OOBEKT string) Jisi XpaHEHUS UMEHU U
nepeMeHHyro-wieH tuna double — nis Xpanenust cyMMbl ioskepTBoBanus. [loce
YTEHHUSI BCEX JAHHBIX MPOTrpaMma J0JKHA 0TOOpakaTh UMEHA U CYMMBbI
MOKEPTBOBAaHMM TeX, KTo He moxkaien 10 000 u 6osiee. DTOT CIUCOK JOJKEH OBITh
o3arnasjieH MeTkoi “Grand Patrons”. ITlocie aToro mporpamMma J0J’KHa BbIJIATh
CIIMCOK OCTaJIbHBIX skepTBOBaTesel. OH JoJpKeH ObITh 03arjiaBiieH “‘Patrons™. Eciu
B OJTHOM U3 JIBYX KaTeropuil He OKaXKETCsl HUKOT0, MporpaMMa JI0JbKHa HareyaTaTh
“none”. [lomumo oToOpakeHus ABYX KaTErOpUid, HUKAKOM IPYyroil COpTUPOBKHU
JIeJIaTh HE HYXHO.

3aganue 5. Hanmumure nmporpaMMy, KOTOpasi YMTAET CJIOBA 110 OTHOMY 32 pa3s,
noka He OyJeT BBeZieHa oTaenbHas OykBa . [locie aToro nmporpamMma JomKHa
COOOIIUTH KOJIMYECTBO CJIOB, HAUMHAIOLIUXCA C TJIACHBIX, KOJIMYECTBO CJIOB,
HAYMHAIOIIUXCS C COTIIACHBIX, a TAKKE KOJIMYECTBO CJIOB, HE MOIMAJAOIINX HU B
OJIHY U3 3TUX KaTErOpHM.

3aganue 6. Hamummre mporpaMmy, KOTOpast OTKpPbIBae€T TEKCTOBBIN (hailil, ynuTaeTr
€ro CUMBOJI 32 CUMBOJIOM JI0 CaMOI'0 KOHIIA U COOOIAET KOJINYECTBO CUMBOJIOB B
daitne.

3ananme 7. BoimonHute 3aanue 4, HO U3MEHUTE €T0 TaK, YTOOBI JAHHBIE MOYKHO
ObL10 ToTy4aTh U3 (aiina. [lepBeiM seMeHTOM daiiia T0KHO ObITh KOJTUYECTBO
MEIIEHATOB, a OCTaJbHAS YaCTh COCTOSTh U3 MAp CTPOK, B KOTOPHIX MEpBasi CTPOKa
COJICPKUT UMSI, a BTOpasi — CyMMY ITOXEPTBOBaHUSI.

JIABOPATOPHAS PABOTA 6. DYHKIIUU. PEKYPCUSA
[TonyueHne MpakTHYECKUX HABBIKOB pabOThI B 00J1aCTH HATMCAHUS COOCTBEHHBIX
MOJIB30BATENIBCKUX (DYHKITUN a TaK)KE PEKYPCUBHBIX (QYHKIIUN

3apanme 1. Harmmumumre mporpamMmy, KOTopass MHOTOKPATHO 3alpaniuBacT y
MIOJIB30BATEIISI TTAPY YHCEIT IO TEX MOP, ITOKA XOTsI ObI OJTHO U3 3TOU Mapsl HE OyIeT
paBHo 0. C kax 0¥ mapoii nporpamMmma J0JKHA UCTIOIb30BaTh (PYHKIIUIO IS
BBIYHCIICHUS CPEHETO TAPMOHUYECKOTO ATHX yncen. OyHKIMs T0KHA
BO3BpaIaTh OTBET main () 17151 oToOpakeHus pesynbrara. Cpennee



FapMOHUYECKOE YHCENl — ATO MHBEPCHS CPEIHETO 3HAUCHUSI UX UHBEPCHUIL; OHA
BBIYHCIIAETCS CIEAYIOIIUM 00pa3oMm:
cpeaHee rapmonnueckoe = 2.0 * xxy / (x+y)

3aganue 2. Hamummure nmporpaMMy, KOTOpas 3amparinBaeT y noib3oBatess 10
pe3yJIbTaTOB UTPHI B TONIb(], cCOXpaHss uX B Maccuse. [Ipu 3ToM HE0OX011uMO
o0ecneunTh BO3MOKHOCTH MPEKpalleHus: BBoa /10 BBoja Bcex 10 pe3yapTaToB.
[Iporpamma gomKkHA OTOOPA3UTH BCE PE3yIbTATHI B OJTHON CTPOKE U COOOITUTH MX
cpenHee 3HaueHue. Peanusyiite BBOJI, 0TOOpaKeHHUE U BBIUMCIIEHUE CPETHETO B
TPEX OTIENbHBIX (PYHKLHUAX, paOOTAIOLINX C MACCUBAMHM.

3aganue 3. [lycts umeercs cienyroliee 00bIBICHUE CTPYKTYPHI:
struct box {
char maker[40]; float height; float width; float length; float volume;
o
a. Hanumure QyHKIMIO, TPUHUMAIOINIYIO CTPYKTYpPY bOX MO 3HAUYEHHIO
1 0TOOPaXKAIOIIYIO BCE €€ YJICHBI.
0. Hanumure (yHKIUIO, TPUHUMAIONIYIO aJIpec CTPYKTYphl box u
YCTAaHABJIMBAIOIMIYIO 3HAYCHUC YJICHA volume pPaBHbBIM IIPOU3BCIACHHIO
OCTAJIbHBIX TPEX YJICHOB.
B. Hanumure npoctyro nporpamMmy, KOTOpas HCHOJIB3YET 3T JBE
(GyHKUIHU.

3ananme 4. Onpeaenure peKypcuBHYIO (HYHKIIMIO, IPUHUMAIOIIYIO IIeJIbIN
apryMeHT ¥ BO3BpallaroIyto ero ¢pakropuai. Bcnomaure, uto gakropuan 3
3anuchiBaeTcs, Kak 3! u Bpruncisierca kak 3x2! u 1.1., npuuem 0! pasuo 1. B
o0rieM ciydae, eciu 1 6oJbiie Hyst, To N =n * (n - 1)!. [IpotecTupyiite
(GYHKIIUIO B TIPOTpaMMe, UCTIOIB3YIOIEH ITUKII, TIe TT0JI30BATEIb MOXKET BBOJIUTH
pa3TUYHBIC 3HAYCHUS, TSI KOTOPBIX MIPOrpaMMa BBIUUCIISET U OTOOpaKaeT
bakTopuaibl.

3apanme 5. Harmuiue mporpaMmy, UCMOJIb3YIONIYIO OMKUCAHHbBIE HIKE (QYHKIUU.

Fill array () mpuHuMaeT B KadecTBe aprymMeHTa WMs MacCHBa 3JIEMEHTOB
tuna double u pasmep storo maccuBa. OHa MpuUIIAlIAET MOJIb30BATENS
BBecTH 3HaueHus double nisa momemenus ux B MmaccuB. BBoj mpekpaiiaercs
IIPY HAIOJHCHUU MacCHBa JIMOO KOTJA TOJb30BaTe]Ib BBOJUT HEUYHCIOBOE
3HAYCHUE W BO3BPAIACT ACHCTBUTEIHLHOE KOJIUYECTBO DJIEMEHTOB.

Show array () mpuHUMaeT B Ka4yeCTBE apryMEHTOB UMsI MAacCHBa 3HAYCHHIA
double, a Taxke ero pazmep, 1 0TOOpax)aeT COAEPKUMOE MAaCCHUBA.



Reverse array () npuHMMaeT B KAYECTBE apryMEHTa MMsI MacCUBA 3HAUYCHUI
double, a Tarkke ero pasmep, U H3MEHSET TOPSAOK €ro dSJEMEHTOB Ha
IIPOTUBOTIOJIOKHBIH.

[TporpaMmMa JOKHA UCIIOIB30BATh 3TH (DYHKITUU JJIs1 HATTOJHEHUST MacCHBa,
oOpallieHus] MOpsiiKa €ro 3JIEMEHTOB, KPOME MEPBOTO U IOCIETHEro, ¢
NOCJIETYIOIIUM OTOOPAKEHUEM.

3aganue 6. Bepuutech k 3a7aHuI0 5 U 3aMEHUTE TPU PYHKIIMH 00pabOTKU
MAaCCHUBOB BEPCUSMHU, KOTOPBIE padOTAIOT ¢ AWAa30HaAMHU 3HAYCHHM, 33 JaHHBIMU
napoit ykazareneit. ®ynkius fill_array () BMecTo Bo3BpaTa I€MCTBUTEIBHOTO
KOJIMYECTBA MPOYUTAHHBIX 3HAYCHUI JOJDKHA BO3BpAIIaTh yKa3aTrelb Ha MECTO,
CJIeyIoIIee 3a MOCIEAHUM BBEICHHBIM 3JIEMEHTOM; IPOUre (PYHKINHU JOTKHBI
MCIIOJIb30BAaTh €T0 B KAYECTBE BTOPOTO apryMeHTa sl UACHTU(UKAIINHA KOHIIA
rarna3oHa JaHHBIX.

3ananme 7. Cnopoektupyiite Gpynkiuto calculate (), kotopas npuHUMAaET JiBa
3HayeHus tura double u ykazaTens Ha QYHKIIHIO, MPUHUMAIOIIYIO J1BA apTyMEHTa
double u Bo3Bpamaromyto 3Hauenue double. dynkius calculate () Takke q0KHA
uMeTh TN double u Bo3BpaIaTh 3HaU€HUE, BEIYUCICHHOE (PYHKIIMEH, KOTOpast
3aJlaHa yKaszaTelieM, HCIob3ys aprymeHT double ¢pynkmum calculate ().
Hanpumep, npeanonokum, 4To UMeeTcs clieyroiiee onpeaenenue ynknuu add

(): double add(double x, double y)
{

return X +v;

by

[IpuBeneHHblii HIDKE BBHI3OB (YHKIMM JOJDKEH 3acTaBuTh calculate ()
nepenath 3HaueHus 2.5 u 10.4 ¢pynkuuu add () u BepHYTH ee pe3ysbTaT
(12.9):

double g = calculate (2.5, 10.4, add);

Hcnonp3yiiTe B mporpaMMme A3TH (YHKIMH M eule XOoTs Obl OJHY
JOTIONTHUTENBbHYI0, KoTopasi noaoOHa add (). B mporpamme nomkeH ObITh
OpPraHM30BaH LHUKJ, MO3BOJSIOLIUI MOJb30BATENI0 BBOJIUTH MHapbl UYHCEN.
Jlnst kaxxmoit mapsl calculate () mommkaa Bei3Bath add () 1 xoTs ObI eme OAHY
dbyukiuo Takoro poja. Ecnu Bel 4yBcTByeTe ce0sl yBEpEeHHO, MONMpoOyiTe
co3JaTh MacCUB ykazarened Ha GyHkiuu, nogooHsie add (), u opranusyiire
UK, npuMensist calculate () ns BbI30Ba 3TUX (PYHKIMH 10 UX yKa3aTeNsIM.
[Tonckaska: BOT Kak MOKHO OOBSIBUTh MACCHB U3 TPEX TaKUX yKa3aTemnei:

double (*pf [3]) (double, double);



Wuummanu3upoBaTh TaKOW MAacCMB MOXHO C TIOMOIIbIO OOBIYHOTO
CUHTAaKCHCAa WHULMAIM3ALMM MACCHUBOB M HMMEH (YHKIMH B KauecTBe
aZpecoB.



