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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

($hopMHpOBaHUE Y CTYIEHTOB [IEJIOCTHBIX

1.2

IIPEJCTABICHUH O MPUHIUIAX aITOPUTMHU3ALMU U IPOrPAMMUPOBAHUS Ha IIpUMEPE

1.3

s3pIka C++

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: |BI.O.14.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOJYJIST)

OIIK-6 CriocobeH pa3pabaThIBaTh aNrOPUTMBI M IPOrPAMMEI, IPUTOAHBIE I IPAKTUYECKOro IPHIMEHEHNs B 001acTn
UH(OPMALIOHHBIX CHCTEM U TEXHOJIOTUH

OIIK-6.1 Pa3pabaTsiBaeT aarOpUTMBI H IPOrPAMMBI, IPUTOJHBIE AT IPAKTUIECKOr0 IPUMEHEHHUS B 0071aCTH HH(OPMAIIMOHHBIX
CUCTEM U TEXHOJIOTMH

OIIK-6.2 Hcnonb3yeT TEXHOIOTUIO IPOrPAMMUPOBAHUS JUIsl HAIIMCAHUS IIPOrPaMM, IPUTOAHBIX ATl IPAKTUYECKOTrO IPUMEHEHUS

B pe3yabTaTe 0CBOEHHS TUCHHUILINHBI (MOIYJISA) 00YUAIOLIMIICS T0JIKEH
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3HaTh:

3.1.1

OCHOBHBIE CTPYKTYpPBI JAHHBIX 1 METOABI UX 00PaOOTKHU, Pa3IHUHs MEXIY sI3BIKAMU IIPOrPaMMUPOBAHHS BBICOKOTO
HHU3KOI0

3.1.2

YPOBH3I, 3bIK IporpaMmupoBanus Cu, Habop (PYHKLUHA CTaHIAPTHBIX OHOTHOTEK.

3.2

YMmerthb:

3.2.1

(opMan30BaTh MPUKIATHYIO 3a/1aqy, BRIOUPATH IS HeE MOAXOSIIIeE

322

CTPYKTYpPHI JAHHBIX U aJITOPUTMBI 00pabOTKH, IIPOrpaMMHPOBATh aJITOPUTMBI, ICIIONB3Ys CPECTBA S3BIKOB BBICOKOTO
YPOBHS, pa3pabaThIBaTh TECTOBBIC CIIy4au U CLIEHAPHU.
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Buaajnern:

33.1

HaBBIKAMU AJITOPUTMU3ALMH U IPOrPAMMHOMU pealli3aluy Ha SI3bIKE BICOKOIO YPOBHS PEIICHUM IPAKTUYECKUX 3a]au;
JOKyMEHTUPOBAHUS UCXOIHOIO KOJA;

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHHe pa3/iesioB U TeM /BUJI 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHSA / Kype
Pazgen 1. KoHTaKkTHBIE Yachl HA ATTECTALINIO
1.1 3auér /KD/ 1 0,15
1.2 Dx3amen /KD/ 2 2,3
1.3 Kontponsaas padora /KA/ 2 0,4
Pa3nen 2. CamocrosiTesibHast padora
2.1 IToxroroka k sieknusm /Cp/ 1 8
2.2 Ioaroroska k nekuusim /Cp/ 2 8
2.3 IToaroroBka K tabopaTopHbiM padotam /Cp/ 1 32
2.4 IToxroroBka k 1abopaTopHbIM padotam /Cp/ 2 16
2.5 [oaroroBka K MpakTHYECKUM 3aHATHIM /Cp/ 2 16
2.6 BrimorHeHre KOHTpOIBHO# padoTsr /Cp/ 2 8,6
Paznen 3. 1 cemectp
3.1 OCHOBHBIC ITOHATHUS ¥ TEPMUHBI IPOrPAMMHPOBAHUS; ITAIIBI PSLICHHS 3a1a4H, 1 2
JUTST TIOCITEIYIOIIETO HAIMCaHUs TIporpamMmbl /JIek/
3.2 Anroputwm /Jlex/ 1 2
33 XapakTepHble IPUEMBI alTOpUTMU3alK 3a1a4 /JIek/ 1 4
34 Maccusbl. CoptupoBka /JIek/ 1 2




35 O6paboTtka cuMBOIBLHOM HHPOpMaryu. /Jlex/ 1 2
3.6 Kparkas xapakrepuctuka si3bika C++. Tumnbl nanasix C++. ba3oBbie CTpyKTYpBI 1 2
CTPYKTYpHOr0 IIporpaMmmupoBanus. OnepaTtops! nukna. /JIex/
3.7 Maccussl. Yka3zarenu. O6paboTka CHMBOIBHON HH(POPMAIIHHL. 1 2
Oynkuun.JlupektuBsl npoueccopa. /JIex/
3.8 JluHeiHbIE anrOpUTMBI 1 2
/J1ab/
3.9 PasseTBrsttomuecs ainroputmsl /J1a6/ 1 4
3.10 [Muxnuaeckue anroput™sl /J1ad/ 1 4
3.11 VTepaoHHBII BEIYUCIATEIBHBIN pornecc /J1ad/ 1 2
3.12 OpnHOMEpHBIE MaCCUBBI 1 2
/T1a6/
3.13 O6paboTtka cuMBOIBHOM HHPOpMariu /J1ad/ 1 4
3.14 JIBymepHbie MaccuBbl /J1a6/ 1 6
3.15 CoprupoBka qaHHbIX /J1a6/ 1 6
3.16 O0paboTKa CTPOKOBBIX JTAHHBIX 1 2
/J1ab/
3.17 Keticer maptaepos /Cp/ 1 11
Pa3nen 4. 2 cemectp
4.1 BBon-BbIBOJ TaHHBIX /JIek/ 2 2
4.2 Tumnbl JaHHBIX, ONIpeesieMble mob30BaTeneM. /JIex/ 2 2
43 Knaccsr. /JIex/ 2 4
4.4 Koncrpykropsr. /Jlex/ 2 2
4.5 HectpykTops! u nieperpyska /Jlex/ 2 2
4.6 MHoxecTBeHHOE HacienoBanue /JIex/ 2 2
4.7 [Tab70HBI KITACCOB. 2 2
TexHoI0orust CO3AaHMs IPOrpaMm
JlnHaMu4ecKkue CTPYKTYphI NaHHbIX. /JIek/
4.8 Coznanne u 00paboTka HaOOPOB OOBEKTOB 3aIaHHON CTPYKTYpHI /J1a6/ 2 2
4.9 Coznanue u 06paboTka HaOOPOB NAHHBIX 3aJAHHOH CTPYKTYPHI C 2 4
HCIIONIb30BaHUEM KOHCTPYKTOPOB /J1a6/
4.10 Co3nanue u 00paboTka HaOOPOB OOBEKTOB 3aAaHHOM CTPYKTYPHI C 2 4
HCTIOJIb30BaHNEM CTATUIECKUX YICHOB-TAHHBIX U WieHOB-QyHKIuit /J1ab/
4.11 Coznanne u 00padboTka HaOOPOB TAHHBIX 3aJAHHOH CTPYKTYPHI C 2 2
HCIIONIb30BaHUEM MEPErPY3KH BCTPOCHHBIX OMEparui
/J1ab/
4.12 Co3nannie u 00paboTka HAOOPOB JAHHBIX 33JAHHOU CTPYKTYPHI C 2 2
HCTIOIb30BaHUEM TTEPETPY3KH OMEPaTOPOB BBOJA-BHIBOJA
/J1a6/
4.13 Coznanue u ob6paboTka HaOOPOB 0OBEKTOB 33JaHHOM CTPYKTYPHI C 2 2
HCIIOJIB30BAaHUEM JUHAMHUYECKOU mamsatu /J1ao/
4.14 Pabora ¢ keficamu maptaepos /Cp/ 2 20
4.15 Amnroputmsl. MaccuBsl. CuMBonbsHas napopmarms /TIp/ 2 4
4.16 Hanwucanue mporpamM. Pazpabotka GyHKIMH s peICHHUsT MATEMATHIECKUX 2 6
3amaq /Tlp/
4.17 Pabora ¢ ¢aitnamu u pazpaborka coorBeTcTBYromuX GyHkuuii. /TIp/ 2 6

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIC MaTepHraJibl U1 MMPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalln 06yqa}01uch;I NPUBCACHBI B IIPHUIIOKCHUHN K




paboueil mporpaMMe JUCIHUIIIAHBL.

@DopMBI U BHABI TEKYIIETO KOHTPOIS 110 AUCLUIUIMHE (MOJIYIIO), BUABI 3aJJaHUH, KPUTEPHU MX OLICHUBAHMS,
pacnpezeneHne 6aIoB 110 BUAAM TEKYIET0 KOHTPOMS pa3padaThIBalOTCs MPETIOAABATEIEM IUCIUIIMHEI C yIETOM €€ CIeU(BHUKN U
JIOBOZATCS 10 CBEACHHS O0YJaIOMMXCS HA IIEPBOM yIeOHOM 3aHSTHH.

Tekyluii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCSI MIPEIoaBaTeieM JAUCLHUIUIMHBI (MOJYJIs) B paMKax KOHTaKTHOW
PaboTHI U CaMOCTOSTENILHON PadoThI 00ydatomuxcst. s pukcHpoBaHUs Pe3yIbTaTOB TEKYIIETO KOHTPOIS MOXET UCIIONIb30BATHCS
BUOC.

6. YAEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJISA)

6.1. PexomeHayeMas 1uTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, TOJ
JI1.1 | Opnos C. A. Teopust 1 IpaKTUKA SI3BIKOB IPOrPAMMHUPOBAHUS: YIEOHUK CaHKT-
Juts OakamaBpoB U MarucTpoB. CTaHIapT TPEThEro [MetepOyp
TIOKOJICHHSI r: [Turep,
2013

6.1.2. JlonosiHuTEILHAS JTUTEPATYpPa

ABTOpLI, COCTaBUTCIIN 3armaBue Wznarensc Ol aapec
TBO, TOJT

JI2.1 [WBanosaI.C. TexHoOorus MporpaMMHPOBAHUS Mocksa:  //www.book.ru/book/926
KuoPyc,
2018

JI2.2 | Yepusmmes C. A. OcHoBbI TporpammupoBanust Ha Python: yueOHoe mocobue MockBa:  psnovy-programmirovani)
UL BY30B IOpaitr,
2022

6.2 NudopManuoHHbIe TEXHOJIOTMH, HCIOJIb3yeMble MPH OCYIIeCTBIEHNH 00Pa30BaTeILHOIO NMpoLecca No JUCIUNINHE
(MoayJi0)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOJIHO PAaCIPOCTPAHAEMOI0 IIPOTPAMMHOIO obecneyeHHs

6.2.1.1 | Microsoft Windows10 Pro JforoBop Ne034210000481700004

6.2.1.2 | Microsoft office 2013 (JIuuen3sus Ne 61887848) loroBop Ha moctaBky Ne 034210000481300001 1

6.2.1.3 | 7-zip (http://www.7-zip.org/ (GNU LGPL license)Microsoft Windows10 Pro [Toroop Ne034210000481700004

6.2.1.4 | Microsoft office 2013 (JInnen3us Ne 61887848) Jlorosop Ha moctaBky Ne 03421

6.2.2 Ilepeyenn npogeccCHOHANIBHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | ba3a kHUT U MyOnUKanmit DneKTpoHHOH onbmrorekn "Hayka n TexHuka"- http://www.n-t.ru

6.2.2.2 | Kpynneiimuii Be6-cepBuc 11 XocTuHra [T-mpoekToB u uxX COBMECTHOM pa3pabotku-https://github.com/

6.2.2.3 | ITopTax amst pa3pabOTIMKOB IIEKTPOHHOHN TeXHHUKH: http://www.espec.ws/

6.2.2.4 | ba3a nanubIx «budianoreka mporpammucTay https://proglib.io/

6.2.2.5 | KoHcynbTaHT ImItoc

6.2.2.6 | Undopmanmonnas cuctema TAPAHT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1 | YaeOHBIe aymuTOpHH [UIS IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMITIEKTOBAHHBIC CIIEIHATIM3UPOBAHHON MeOEIhI0
1 TEXHUYECKHMU CPEICTBAMU OOYUEHHMS: MYJIbTUMEINIHOE 000pyA0BaHUE I PeAOoCcTaBIeHus yueOHON nH(pOopMaLuu
00JIBIIOI ayTUTOPHHN /MM 3BYKOYCHIIMBAIOIIEe 000pyI0BaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).




7.2

VaeOHbIC ayAUTOPHUH JUIS IPOBEICHNUS 3aHATHH CEMUHAPCKOT0 TUIIA, TPYNIIOBEIX U HHAWBUIYaIbHBIX KOHCYIIBTAIIHH,
TEKYILETO KOHTPOJISI U TPOMEXKYTOUHOH aTTeCTAl[lH, YKOMILUIEKTOBaHHbIE CIIEI[aTN3UPOBAHHON MEOENbIo U
TEXHUYECKUMH CPEACTBAMH O0yHIEHHMS: MyJIbTHMEIMHHOE 000pyI0BaHIE /MM 3BYKOyCHIINBaIOIIee 000pyI0oBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)
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INomenieHust A1 CaMOCTOSTENFHOM PAabOTHI, OCHAIIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH ¢ BO3MOXXHOCTBIO TIOIKITIOUCHUS K
cetu "MHTEepHET" M 0OECIIeYeHNEM JIOCTYIA B 3IEKTPOHHYIO HH(OPMAOHHO-00Pa30BaTEIbHYIO CPEIy YHHBEPCHUTETA.

74

INomemntenust ot XpaHeHUs ¥ NPOPIITAKTHIECKOTr0 00CITy)KHBaHUS YIeOHOTO 000pyTOBaHHS

7.5

HOMGH.ICHI/IH JJIA KypCOBOI'O INPOCKTUPOBAHUA / BBITIOJTHEHHUS KYpCOBBIX pa60T, YKOMILICKTOBAHHBIC CHeL[I/IaJ'II/BI/IpOBaHHOﬁ
MeOEIIBI0 M TEXHUYECKHUMU CpeaACTBaMHn O6y‘I€HI/I$I (CTaI_II/IOHapHLIMI/I 50104t HepeHOCHBIMI/I).




[Tpunoxenue
K paboueil mporpamme JUCIUILTHHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI MTPOMEKYTOYHOM
ATTECTAIIAH 1O TUCHUATUIMHE (MOY.JIIO)

AJITOPUTMH3ALUA U IPOrPAMMHPOBAHUE

(HaumeHnosanue OUCYUNTUHBL(MOOYIS)

Hamnpasnenue noaroToBku / CrienuaiIbHOCTh

09.03.02 UndgopmanoHHbIE CHCTEMBbI M TEXHOJIOTUH

(K00 u HaumeHosawue)

Hanpasnennocts (mpoduis)/cienuanu3anus

I/IHq)OpMaIII/IOHHLIe CHUCTEMbI U TEXHOJOI'HHA HA TPAHCIIOPTE

(HaumeHosaHue)



Conepxanue
IlosicHuTeIbHAS 3aIIMCKA.
TI/IHOBI:IG KOHTpO.HI:HI:Ie 3alaHuA UJIU UHBIC MaTepI/Ia.HBI JJIA OLICHKHA 3HaHHﬁ, YMCHHﬁ, HABBIKOB U
(WK omBITA MEATETLHOCTH, XapaKTEPU3YIOIMINUX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHITUH.
Meroauueckue  Marepuaibl, ONpENeNsoluUe NpPOUEAYypyY U KPUTEPUM  OLICHUBAHUS
chOPMHUPOBAHHOCTH  KOMIIETCHIIMA TMPU  TPOBEACHUHM  MPOMEKYTOYHOM  aTTECTallHH.



1. [TosicHuTEILHASA 3aIIMCKA

[lenb mTPOMEXKYTOUHOM aTTECTallUM — OLIEHUBAHHME TPOMEXKYTOUHBIX M OKOHYATENIbHBIX
pe3ynbTaToB OOyuYeHHUs MO AUCHMILIUHE, OOECHEeUMBAIOIINX JOCTH)KCHHUE IJIAaHUPYEMbBIX DPE3yJIbTaTOB
OCBOEHUS 00pa30BaTENbHOMN MPOTrpamMMBbl.

@opMbl MPOMEXKYTOYHOU aTTecTaluu: 3a4eT — 1 cemecTp, KOHTpOJbHAs padoTa, SK3aMeH- 2
cemMecTp

KO[[ JAOCTUIKCHUA UHAUKATOpA
Kon n HanmeHoBaHe KOMITETCHITUHA KOMIIETEHIIUU

OIIK-6.1: PazpabarbiBaet
ANTOPUTMBI M TIPOTPAMMBI,
TIPUTOJIHBIE /IS
MPAKTUYECKOTO IPUMEHEHUS
B 00JacTH
MHPOPMAIIMOHHBIX CHCTEM U
TEXHOJIOTUI

OIIK-6: CriocobeH pazpadbaTbIBaTh AITOPUTMBI U IIPOTPAMMBI, IPUTOTHBIC IS
MPAKTUICCKOTO MPUMEHEHUsSI B 001aCTH HH(OPMAIIMOHHBIX CHCTEM M TEXHOJIOTHIA;

OIIK-6.2: Ucnonb3yeT
TEXHOJIOTHIO
MIPOTPAaMMHPOBAHUS IS
HaMucaHus Mporpamw,
MIPUTOIHBIX IS
MIPAKTUIECKOTO IPHMEHEHHS

Pe3synbrarel 00y4yeHHs MO AUCUMILIUHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yabTaTaMi OCBOCHUS 00pa30BaTeIbHON MPOTrPaMMBbI

Kox 1 HauMeHOBaHUE HHIUKATOPA PesynbraThl 00y4YeHUS 110 JUCUUIUINHE O1eHOYHbIE
JOCTHIKECHUSI KOMITETCHI[HU MaTepualibl
OIIK-6.1: Pa3pabaTpIiBaeT aJIrOPUTMBI U OOyuatonuiics 3HaeT: OCHOBHBIE CTPYKTyphI | Bompocst
MPOTPaMMBI, IPUTOIHBIC IS JNAHHBIX W METOIbl WX 00paboTkm, paszmuuus | TectupoBanusaNe(110)
MPaKTUYECKOTO MPUMEHCHHS B 00JIaCTH MEXIy S3bIKaMH IIPOrPAMMHPOBAHUS BBICOKOTO U

MHPOPMAMOHHBIX CUCTEM U TEXHOJIOTHH HHU3KOTO YPOBHS

OO yJarOIIHIACS yMEET: 3ananns Ne(1-3)
[IpPOrpaMMHUpPOBATh  AITOPHTMBI,  HCIONB3YS
cpencraa SI3BIKOB BBICOKOTO YPOBHSI,

pa3pa6aTLIBaTL TCCTOBBIC CIIyUau U CLUICHAPUU.

OO0yuaromuiics BIIAJICET: 3ananus Ne4
HaBbIKAMH AJITOPUTMHU3AINH U
MPOTrPaMMHOMN peasii3alii Ha 3bIKEe BBICOKOTO

YPOBHS PEUICHUN MPAKTHYECKUX 33134

OIIK-6.2: Mcniomb3yeT TeXHOJIOTHIO OOydatonuiicss 3HaeT: SA3BIK MporpaMMupoBaHust | Bompocst
MIPOrPaMMHUPOBAHHMS JIJTSI HAITHCAHUS Cu, Habop QYHKINHA CTAaHOAPTHBIX OMOIHOTEK. tectupoBanus Ne(11-
IporpaMM, IPUTOAHBIX JUIs 26)
IIPAKTUYECKOr0 IPUMEHEHUS OO0yuaronuiics yMEET: ¢dopmannzoBats | 3amaHus NeS
NPUKIAJHYIO  3aJady, BbeIOMpaTh s Heé
TOTXO/TATITHE
CTPYKTYPBI TaHHBIX U AJITOPUTMBI 00pabOTKH
OO0y4aronuiics BiIageeT: JOKYMEHTHPOBAHHS 3ananus Ne(6-7)

HUCXOOHOTO KOaa,

[TpomexyTounas aTTecTanus (3a4eT) MPOBOJUTCS B OAHOU U3 CIEIYIOMUX (HOpM:
1) mpoBoauThcs B (OpMe YCTHOTO OTBETa Ha BOMPOCHI W3
nepeyHs



2) BeimonHeHue 3ananuii B OMMOC yHuBepcuTeTa.

[TpomexyTouHas aTTecTanus (3K3aMEH) IPOBOAUTCS B OJTHOM U3 CIIEAYIOIIUX
dopmM: 1) mpoBoaHUTHCS B (hOpME YCTHOTO OTBETA HA BOTIPOCHI U3 MIEPEUHS
2) BeinonHenue 3aganuii B OMMOC yHuBepcurera.

[Tpomexyrounas arrectamusi (KypcoBasi paboTa) MPOBOIUTCS B OAHOW U3 CIETYIOIIUX
dhopwm:

1) CobOecenoBanue

2) BeimonHeHue 3ananuii B OMOC yHuBepcureTa.

2. TunoBbie! KOHTPOJIbHBIE 32JaAHUS UJIH HHbIE MATEPHAJIbI 11 OLEHKH 3HAHUIi, YMEHHI,
HABBIKOB M (MJIM) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX YPOBeHb C(hOPMHPOBAHHOCTH

KOMIIeTeHIH i

2.1 TunoBblie BONPOCHI (TECTOBLIE 3aJaHNS) /I OLIeHKH 3HAHNUEBOI0
o0pa3oBaTeIbHOrO pe3yJbTaTa [IpoBepsieMblil 00pa3oBaTeNbHbIN pe3yIbTar:

Kon n HanmeHoBaHue OO6pazoBarenbHBINA pe3yabTaT
HH/IUKATOpa TOCTHKCHUS
KOMIICTCHIIHU
OIIK-6.1: Pa3pabaTbiBaeT OGyuarommuiicss 3HaeT: OCHOBHBIE CTPYKTYPBI JaHHBIX M METOIBI MX 00pabOTKH,
AITOPUTMBI U TIPOTPAMMBI, pa3IHYKs MEXKIY S3BIKAMH [IPOrPAMMHUPOBAHUS BRICOKOTO M HU3KOTO YPOBHS

MPUTOJTHBIE JJIS TPAKTHYECKOTO
PUMEHEHHUS B 00J1acTH
MH()OPMALMOHHBIX CUCTEM H

TEXHOJIOTU I
OIIK-6.2: Ucnonb3yeT OOyuaronuiics 3HaeT: A3bIK MporpammupoBanus Cu, Habop GYHKIUH CTaHIAPTHBIX
TEXHOJIOTHIO O6ubIIMOoTeK.

[IPOrPaMMUPOBAHUS I
HallMCcaHusl Iporpamm,
MIPUTOHBIX VI IPAKTUYECKOTO
[IPUMEHEHUS

1. Kaacc - 3To:
- T000H TUTT TaHHBIX, OTIPEIENIIEMBbIN TI0JIB30BATEIEM

- * TUI JaHHBIX, OTIPEIEISIEMBIi MOJB30BATEIEM U COUYETAIONINN B ce0e TaHHBIE U (DYHKIHH
ux 00paboTKU

- CTPYKTYpa, 1151 KOTOPOH B IpOrpaMMe UMEIOTCsl (YHKIIMH pabOThI C HEIO
2.Tect. Ynenamu kjacca MOryT ObITH

- * KaK TIepeMEHHbIe, TaK U (YHKIIMU, MOTYT OBITh OOBSBIICHBI KaK private u kak public

1 HpI/IBO,Z[}ITC}I THUIIOBBIC BOIIPOCHI U 3aJaHUA. OI_ICHO‘{HBIC CpeacTBa, NMpCAHA3HAYCHHBIC JUJIA IMPOBECACHUA aTTECCTAIIMOHHOIO

MEpOIPUATHS, XpaHATCA Ha Kadenpe B JOCTATOYHOM JUIS IMPOBEACHUS OLEHOYHBIX IPOIETyp KOJUYECTBE BAPHAHTOB.

OHGHO‘JHLIG CpCACTBA MOAJICIKAT AKTyaJIM3alluu C YUCTOM Pa3BUTUSA HAYKH, 06pa30BaHI/IH, KYyJbTYPbl, 9KOHOMHKH, TEXHUKU,

TEXHOJIOTUHA | COHHaHLHOﬁ cq)epm. OTBETCTBEHHOCTH 3a HCPACIIPOCTPpAHCHUE COACPIKAHUA OLICHOYHBIX CPCACTB Cpeau

O6y‘{aIOIIII/IXCH YHUBEPCUTCTA HECYT SaBGHyIOH.II/Iﬁ Ka(benpofzi " 1npenogaBareyib — pa3p360TqI/H< OLICHOYHBIX CPCACTB.



- TONbKO NepemMeHHble, 00bsABNEHHbIE Kak private

- TONbKO (pyHKUMK, 06 bsABNEHHbIE Kak private

- TONbKO NepemMeHHble U PYHKLMK, 00bABMNEHHbIE Kak private
- TOSIbKO NepeMeHHble 1 (PyHKUUK, 0O bsBEHHbIE Kak public
3. YTo Ha3bIBaeTCA KOHCTPYKTOPOM?

- * meToA, um4 KOTOpOro coenagaeTt ¢ UMEHeM Kracca u KOTOprI7I BbI3blIBAETCA
aBTOMaTU4ECKN MNMpn co3gaHnn obbekTa knacca

- MeTo, UMsi KOTOPOro COBMNagaeT C MMEHEM Krnacca U KOTOPbIV Bbi3blBaeTCs
aBTOMaTU4eCKM Npmn o6 BABNEHUM Knacca (4o co3gaHms obbekTa knacca)

- METOA, MMSI KOTOPOro HeobsA3aTenbLHO COBMNaAaeT C UMEHEM Krnacca U KOTOpbIi
BbI3bIBAETCS NPU co3aaHun obbekTa knacca

- METO[, MMS1 KOTOPOro COBMaZaeT C MMEHEM Kracca 1 KOTOpbIi HE06X0AUMO SIBHO
BbI3blBaTb U3 rOSIOBHOWM NporpamMmbl Npy o6baBneHnn obbekTa knacca

4. O6BbeKT - 3TO

- NepeMeHHasi, cogepkalliasi ykasaTesb Ha Knacc

- * 3K3eMnnsp knacca

- Knacc, KoTopbln cogepxuT B cebe gaHHble U MeToabl MX 06paboTkm
5. OTmMeTbTe NpaBuUNbHbIe YyTBEPXAEeHUA

- ¥ KOHCTPYKTOpbI Krnacca He HacnegyTcs

- KOHCTPYKTOPOB Krnacca MOXeT OblTb HECKONbKO, X CUHTaKCUC OnpeaensieTcs
NporpaMMMcTOM

- KOHCTPYKTOPOB Kriacca MOXeT ObITb HECKOMBbKO, HO UX CUHTAKCUC AOIKEH NOAYNHATLCA

npasunam neperpyskn yHKLmm

- KOHCTPYKTOpP BO3BpaLlaeT yka3aTenb Ha 00bekT
- * KOHCTPYKTOpP He BO3BpaLlaeT 3HaYeHue

6. YTo Ha3bIBaeTcA AeCTPYKTOpPOM?

- MeTo[, KOTOPbIN YHUYTOXaeT 06 bekT

- MEeTO[, KOTOPbIV yaansieT o6bekT




- * MeToa, KOTopbIn 0cBOOOXAAET NaMATb, 3aHNMAEMY OO BEKTOM

- cMcTemMHasi QYHKLMSA, KoTopas ocBobOXaaeT NnaMsaATb, 3aHMMaeMyto 00 bEKTOM
7. BbibepuTe npaBunbHble yTBEPXKAECHUSA

- * y KOHCTPYKTOpa MOryT ObITb NapamMeTpbl

- KOHCTPYKTOpP HacnenyeTcs, HO JOMKeH ObiTb NeperpyxeHx

- KOHCTPYKTOP AOSMKEH SBHO BbI3blBATbCS BCerga nepepn oobasneHnem obbekra
- ¥ KOHCTPYKTOP BbI3bIBAaE€TCHA aBTOMaTUYECKN NpU 00bsABNEHUN 0bbeKTa

- 06BABNEHNE KaXA0ro Knacca LOSMKHO coaepXaTb CBOW KOHCTPYKTOP

- * €CNnKn KOHCTPYKTOP He CcOo3aaH, KOMNUASATOP CO34acT ero aBToMaTu4ecku

8. BbibepuTe npaBunbHble yTBEPXKAECHUSA

- OECTPYKTOP - 3TO MEeTOop, Knacca, NpMMeHsieMbI ANs yaaneHs oobekta

- * DeCTPYKTOp - 3TO METOoZ Kracca, NpUMMeHAeMbI Ans ocBoboXxaeHns namaTu,
3aHMMaeMon 06 BHLEKTOM

- OECTPYKTOP - 3TO OoTAeNbHAast PYHKLMSA FONIOBHOW NporpamMMbl, NpUMeHsieMas ans
0CBODOXOEHMA NaMATU, 3aHMMaeMon 06 bEKTOM

- * 0eCTPYKTOp He HacrnegyeTcs
- DEeCTPYKTOp HacnegyeTcs, HO AOSMKEH BbITb Neperpyex
TecT - 9. YTO Ha3bIBaeTcHA HacnegoBaHUeM?

- * 3TO MeXaHu3wm, nocpeancTtBoM KOTOpPOro I'IpOI/I3BO,EI,HbII7I KIacc nosjiydaeT 3J1IEMEHTbI
poOnTENIbCKOIro U MOXET OOMNOJIHATb NGO N3MEHATb NX CBOMCTBA M METOAbI

- 3TO MEXaHN3M nepeonpenerieHna metogos ©as3oBoro knacca

- 3TO MexaHn3M, NOCPEeACTBOM KOTOPOro NPON3BOAHbIN Kracc nonyyaeTt BCe Nons
0a3oBoro knacca

- 9TO MEeXaHn3M, NoCcpencTBoOM KOTOPOro I'IpOVI3BOﬂ,HbIl7I KImacc noJjiy4daeT 3J1IEMEHThI
poaAUTENBbCKOro, MOXeT X OOMOJfIHUTb, HO HE MOXET nepeoripenerinTtb

10. BbibepuTe npaBunbHoe 06 bABNEHME NPOM3BOAHOrO Knacca
- class MoreDetails:: Details;

- class MoreDetails: public class Details;




- * class MoreDetails: public Details;
- class MoreDetails: class(Details);
11. BbiGepuTe npaBusibHble YTBEPXAEHUSA:

- eCNY 3neMeHThbI Kracca o6bsBreHbl Kak private, To OHM AOCTYMHbI TONbKO HAcneaHukam
Knacca, HO He BHEeLLUHUM PYHKLUSM

- * ecnu anemMeHTbl knacca oobsBNeHb! Kak private, To OHU HeQOCTYMNHbI HWU HAacneaHUKam
Krnacca, HY BHELLUHUM pyHKLMAM

- eCnv anemMeHTbl 06bsBNEHbI kak public, TO OHM AOCTYNHbLI HAacNeAHUKaM Kracca, HO He
BHELUHUM (DYHKLMSAM

- * ecnu anemMeHTbl 06bsIBMEHbI Kak public, TO OHM JOCTYMHbLI U HacnegHWKaMm Knacca, u
BHELLHMM PYHKLMSAM

12. BO3MOXXHOCTb U cNOCco6 oGpalieHnsa NPOoM3BOAHOIO Kiacca K aneMeHTam
6a3oBoro onpegensiercsi

- KnoYamu goctyna: private, public, protected B Tene nponssBogHoro kracca
- TONbKO KNto4oM goctyna protected B 3aronoeke 06bsiBNEHNS NPOM3BOLAHOIO Knacca

- * knoyamu goctyna: private, public, protected B 3aronoske 06baBNeHNA NPON3BOLHOIO
Knacca

- KNoYamum goctyna: private, public, protected B Tene 6a3oBoro knacca
13. BbiGepuTe npaBunbHble COOTBETCTBUMA MexAay cneuyndukatopom 6asoBoro

Knacca, KJfilo4omM AocTtyna B 06 bABNEeHUN npou3BOAHOIO Kracca un npaBamMu goctyna
npo3BOAHOIO Kriacca K 3J7iIeMeHTaM 6asoBoro

- KNty goctyna - public; B 6azoBom knacce: private; npaBa goctyna B Npon3BogHOM
Knacce - protected

- * Kntoy goctyna - nobon; B 6a3oBoM knacce: private; npasa gocTtyna B Npon3BOAHOM
Knacce - HeT npas

- * knto4 gocTtyna - protected unu public ; B 6a3oBom knacce: protected; npasa goctyna B
Npou3BOAHOM Kriacce - protected

- KNty goctyna - private; B 6a3oBom knacce: public; npaBa goctyna B Npon3BogHOM
Knacce - public

- * KNy goctyna — nobon; B 6a3oBoM knacce: public; npaBa goctyna B Npon3BogHOM




Knacce — Takue Xe, Kak Knio4 goctyna
14. NpyxecTBeHHasa PyHKUMA - ITO
- (byHKUMS Apyroro Krnacca, cpeay apryMmeHTOB KOTOPOW eCTb 3NIEMEHTbI JaHHOro Knacca

- * (pyHKUMS, 06bABNEeHHas B knacce ¢ atpubyTtom friend, HO He ABNSALLAACS YNEeHOM
knacca;

- hyHKUMSA, SBRSOLWAsCa YieHoM Knacca n obbsaBneHHas ¢ atpmbyTtom friend,;

- (pyHKLMS, KOTOpasi B 4PYroM Krnacce obbsaBneHa Kak gpyXecTBeHHasi 4aHHOMY
15. BblGepuTte npaBusibHble YTBEPXOAEHUSA:

- * ogHa pyHKUMSA MOXeT BbITb APYKECTBEHHOW HECKOMbKUM Knaccam

- ApyXeCTBeHHas PYHKUMS HEe MOXeT BbiTb 06bI4HOM DYHKLUMEN, a TONBbKO METOAOM
Apyroro knacca

- * OpY>XeCTBEHHada (PyHKUMS 00bABNISETCA BHYTPU KIacca, K afleMeHTamM KOTOporo en
HY>KeH JOCTyn

- APYXXeCTBEHHast PYHKLUMS HE MOXET ObITb METOAOM APYroro kracca
16. LHa6bnoH dyHKuUM - 3TO...

- * onpeaenexnne oyHKUMK, B KOTOPOW TNy obpabaTtbiBaeMbIX aHHbIX NPUCBOEHO
ycrnoBHoe 0603Ha4YeHne

- NPOTOTUN (PYHKLMW, B KOTOPOM BMECTO MMEH NapamMeTpOB yKasaH YCNOBHbIM TUM

- onpegenexve pyHKUMK, B KOTOPOM yKa3aHbl BO3MOXHbIE BapUaHTbl TUMOB
obpabaTbiBaeMbIX NapamMeTpoB

- onpegenexve pyHKUMM, B KOTOPOM B NMPOTOTUMNE YKa3aH YCrOBHbIV TUM, a B
onpeneneHun ykasaHbl BapuaHThbl TUNOB obpabaTbiBaeMblX NapaMeTpoB

17 BbibepuTe npaBuUnbHble YTBEPXKACHUSA:

- * MO YMOMYaHUIO YneHbl Kracca nmeroT aTpubyT private

- MO YMOJIHaHUIO YNIEHbI Kracca nmerT aTtpmbyT public;

- YrieHbl Knacca MMerT JOCTYN TOMbKO K arnemeHTam public;

- ¥ 9neMeHTbl Krnacca ¢ atpmbyTom private 4OCTYMNHbI TONBbKO YneHam Kracca

18. NepeonpeneneHne onepauyun nmeeT BUA:




- UMS_Knacca, Knio4YeBoe Crnoso operation, cMMBOI onepaLum

- * MMs_Kracca, Kro4eBoe CrioBo operator, CMMBOJS onepauumn, B Kpyribix ckobkax MoryT
OblTb YKa3aHbl apryMeHTbl

- UMSA_Knacca, KIo4eBoe CrnoBo operator, CMCOK aprymeHToB
- UMSA_Knacca, ABa ABOeTO4Ms, KIKYeBoe CnoBo operator, cMMBON onepaumm
TecT - 19. [inA gocTyna K afieMeHTaM 06 beKTa UCNoNb3YyHTCA:

- * npu obpaLleHnn Yepes nmsi o6 bekTa — To4Ka, Npu obpalLeHnn Yepes ykasaTerb —
onepaums «->»

- Npu obpaleHnn Yepes nmsa obbekTa — ABa ABOETOYMS, Npu obpalleHnn Yepes
yKasaTtenb — onepaunsi «Touka»

- Npu obpaweHun Yepes nms obbekTa — TouKa, Npu obpalleHnn Yepes ykasaTenb — ABa
ABOETOouNS

- Npu obpalieHnn Yepes nmsa obbekTa — 4Ba ABOETOYMS, Npu obpalleHnn Yepes
ykasaTtenb — onepaunst «->»

20. NMonumopcunsm — 3To :

- * cpencTBO, NO3BOMSOLLEE UCMOMBb30BaTb O4HO MMS ANA 0603Ha4YEeHNA ENCTBUN, 0BLLMX
OISt POACTBEHHbIX KNaccoB

- CpeacTBo, no3sondroiee B O4HOM Kiacce UCnoJjib3oBaTb MeToAbl C OAMHAKOBbIMU
NMEHaMMU;

- CpeacTBo, NO3BONsAIOLLIEE B OAHOM Kracce UCMnosfb30oBaTb METOAbI C pasHbIMUM MMEHAMM
OIS BbINOJIHEHUSA OANHAKOBbIX OENCTBUN

- cpencTBO, No3BonsoLee neperpyxatb PyHKUMM Ans paboTbl ¢ pasHbIMU TUNAMKU UK
pasHbIM KONMYEeCTBOM apryMeHTOB.

21. Nonumopdusm peannsoBaH Yepe3 MeXaHU3MbI:

- * neperpy3kn OyHKUUIN, BUPTYanbHbIX PYHKLMIA, LWaBNoHOB

- neperpyskn yHKUNIN, HacrnegoBaHUA MeToaoB, WabnoHOB;

- HacnegoBaHWA METOO0B, BUPTYyanbHbIX PYHKUUIA, WabnoHoB
- neperpyskn yHKUNIN, HacrneaoBaHUsA, BUPTYanbHbIX (OYHKLUA.
22. BupTtyanbHbIiMU Ha3biBaloTCS (PyHKLMK:

- * (pyHKUMM BGa30BOro Knacca, KoTopble MOryT 6bITb NepeonpeaeneHbl B NPON3BOAHOM




Knacce
- oyHKL MM Ba30BOro Knacca, KOTopble He UCNOSb3YHTCS B NPOM3BOAHOM Kracce;

- pyHKLMM 6A30BOro knacca, KoTopble He MOryT BbITb NepeonpeneneHsl B 6a3oBom
Knacce;

- PYHKLMM NPOM3BOAHOrO Knacca, nepeonpeaeneHHble 0THOCUTENBLHO 6a30BOro Knacca

23. BbibepuTe npaBuibHbIN BapuaHT BblaeneHUsa AUHaMU4YecKon namsaT noa,
nepemeHHyto X Tuna float:

- * float *ptr = new float; X = *ptr;
- float & ptr = new float; X = & ptr;
- float * ptr = &X; X = new float;

24. NMonumop¢un3sm B 06 bEKTHO-OPUEHTUPOBAHHOM NMPOrpaMMmMpoBaHNNn
peanu3yeTtcs:

- ¥ Yyepes MexaHn3Mbl Neperpy3kn (PyHKUUN 1 onepaunin), BUpTyarbHble PYHKLMK U
LWabsoHbI

- yepes MexaHu3Mbl neperpy3kun (QPyHKLMIA 1 onepauun) 1 WabnoHbI;

- yepes BUpTyanbHble YHKUUN U LWaBNOHbI;

- yepes3 MexaHn3mbl neperpyskn (QyHKUUN 1 onepaumin) n BupTyarnbHble QyHKLMK
25. [laHo onpepeneHue Knacca

class monstr {

int health, armo;

monstr(int he, int arm);

public:

monstr(int he=50, int arm=10);

int color;

}
26.TecT. YKaXXute CBOMCTBa U MeTOAbI, AOCTYMHbIe BHELWWHUM (hYHKLMAM
- health, armo

monstr(int he, int arm);
monstr(int he=50, int arm=10);




- *int color;

- health, armo, color

- int color;
monstr(int he, int arm);

monstr(int he=50, int arm=10);

monstr(int he=50, int arm=10);

2.2 TunoBble 3aJaHUA VISl OLEHKH HABBIKOBOI'0 00Pa30BaTe/IbHOIO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTeNbHBIN pe3yJIbTaT:

KO,I[ 1 HAMMCHOBAHUC
HUHIONKATOpa JOCTHKCHUA
KOMIICTCHIIMH

OO0pa3oBaTeNbHEIN PEe3yIbTAT

OMNK-6.1: PazpabaTbiBaeT
aNropuTMbl U NPOrpamMmsl,
NpUroAHble Ans
NPaKTUYECKOro NMPUMEHEHUS B
0671aCTN MHPOPMALIMOHHbIX
CUCTEM U TEXHONOTUN

OO0yyJaroLuiics yMeeT:
IporpaMMUpOBATEL aJI'OPUTMBI, HCIOJB3YysS CPEACTBa A3BIKOB BBICOKOI'O YPOBHA,
pa3pabaThIBaTh TECTOBBIE CITyYaH U CIICHAPUH.

OOyuaronuiicst BlaieeT: HABBIKAMU aJITOPUTMH3ALUH U IPOTPAMMHON peann3ayn
HA SI3bIKE BBICOKOTO YPOBHS PELICHUN MPAKTHUECKHX 33134

OlnK-6.2: McnonbsyeTt
TEXHOJIOM M0

nporpaMMmMpoBaHus ans
HanucaHus nporpamm,
NPUroAHbIX ans

NMPaKTNU4YeCKOro npuMeHeHuns

OOyyaromuiics ymeer: (popMaan30BaTh MPHUKIAJAHYIO 3a7ady, BHIOMpaTh Ui Heé
TIOJIXOISIIIHE
CTPYKTYPBI IAHHBIX U QJITOPUTMBI 00pabOTKH

OO0yuaronuiics BIageeT: JOKyMEHTHPOBAHUS HCXOJHOTO KO/Ia;

Pa6ora Ne 1

Tema: "MporpammmpoBaHue anropuTtMmoB JIMHEAHOM CTPYKTYpbI"

Uenb p360TbIZ n3yvyeHme OCHOBHbIX TUMNOB AaHHDbIX, cnocob6oB onucaHua nepemeHHbIX Pa3/IndHbIX TUNOB,

onepaTtopos nNpuceanBaHnA U OpraHn3aLMn BBoA4a — BbIBOAA.

KpaTKkue TeopeTuueckue ceefeHuA:

Anroputm — 3TO nocaenoBaTelbHOCTb AeﬁCTBMVI, BbIMNO/IHAEMbIX MO CTPOro onpeaesieHHbIM npasuiam,
OAHO3HAYHO onpeaenarlan npouecc peweHna 3agavym U 3aBegomo npmneoaAalan K eé peweHno 3a HeEKOTOpoe
KO/in4ecTBo LIaros. Aﬂl’OpMTMVI3aLI,MFI - pa3p360TKa cbopmaanoro MEeTo4a peweHuA I'IpaKTM‘-IECKOﬁ 3a4a4un C

BO3MOXHOCTbIO peasindauunm B Buge nporpammsbl anA OBM.

N306parkeHne anroputma B BUAE CXeMbl BbiMoJiHAeTca B cooTtBetctBum ¢ FOCT 19.701-90 EgmHoi

CnCTembl I'IpOl'pBMMHOI?I AOOKYMEHTaUuunn «Cxembl a/IfOPUTMOB, Nporpamm, gaHHbIX U CUCTEM».

CtpyKkTypa nporpamm ana Microsoft Visual Studio.

// struct_program.cpp: OIpeAeNseT TOYKY BXOJa Il KOHCOJBHOTO

1 npunoxenws.
2 #include "stdafx.h"




//3aech ~ TOIKIIOYAeM BCE  HEOOXOAMMbIE  MPENpPOLECCOPHBIE
TTUPEKTUBBI

int main() { // Hayano rimaBHON (PYHKIIMM C UMEHEM main

//3neck OyJeT HaXOAUTCS Balll MPOTPAMMHBIN KOJT

}

B CTpOKe 1 roBOpPUTCA O TOYHKE BXO4a AN1A KOHCOJ/IbHOIO NPUNOXKEHUA, 3TO 3HAYUT, YTO AAHHYIO MpOorpammy

AN DN bW

MOXHO 3anMycTUTb 4epe3 KOMaHgHyto cTpoky Windows yKasaB wmA nporpammbl, K nNpumepy, Takoe
struct_program.cpp. CTpoka 1 fiBnseTcs 0AHOCTPOYHbIM KOMMEHTapMem, Tak Kak HauMHaeTca ¢ cumsonios //. B
CTPOKe 2 NoAKAoYeH 3arosioBoyHbi dann "stdafx.h". OaHHbii daitn NOXoXK Ha KOHTEMHep, TaK Kak B Hem
NOAK/IOYEHbI OCHOBHbIE MPEnPOLLECCOpPHblE AMPEKTUBBI (TE, YTO MOAKAOYMA KOMMWUAATOP, MNPWU CO3A4aHWUU
KOHCOJIbHOFO NPUIOXKEHUA), U BCOMOTaTe IbHble (MOAKOUYEHHbIE MPOrPaMMMUCTOM).

include — aupektTMBa npenpoueccopa, T. e. coobuieHne npenpoueccopy. CTPOKKU, HauyMHalowmeca C
cumBona # 06pabaTbiBalOTCA NPENPOLLECCOPOM A0 KOMNUAALUM NPOrPaMMbl.

3aro/ioBoYHble daiinbl:

Bubnnoteka cmath onpegenset Habop PpyHKUMIA ANA BbINOJHEHUA OBLLMX MAaTEMATUUYECKMX onepaumn m
npeobpasoBaHnin. MaTemaTnyeckme GyHKUMK:

1) TpuroHomeTpuyeckne GyHKLMM:
COs-Bbl4NCNIEHNE KOCUHYCA Yyrna, nepeseaeHHOro B paaunaHbl; sin-

BbIYMC/IEHUE CUHYCA YTA1a, NepeBefeHHOro B pagmMaHbl; tan-BbluncieHne
TaHreHca yrna, nepesefeHHoro B paanaHbl;

acos-BblUMC/IEHNE apKKOCKHYCa, pe3yabTaT byaeT B paguaHax; asin-
BbIYMC/IEHME APKCUHYCA, pe3y/ibTaT byaeT B paguaHax;



atan-BbluMCIEHWE aPKTaHIeHca, BO3BpaLlaemblit pesynbtaTt bygeTt B pagnaHax; atan2-sbldncieHne
ApPKTaHreHca 1 KBagpaHTa No KoopauHaTam X U

Yy, BO3BpaLlaemblli pe3ynbTaTt byaer B pagnaHax;

2) rmnepbonnyeckne GyHKLMN:
cosh-BblunCNeHUEe I'VII'Iep60ﬂM‘-IECKOI'O KOCUHYCa; sinh-

BbluMCNEHMeE rnnepbosindeckoro cnHyca; tanh-sblumcieHne
rmnepbosINYeCcKoro TaHreHca;

3) aKCcnoHeHUManbHbIE N Norapudmuyeckmne
bYHKUMN: eXp-BblUMCNEHNE IKCMOHEHTDI;
frexp-nonyunTb MaHTUCCY M NOKa3aTe b CTENEHU ABOMKMY;

Idexp-reHepaumsa Yncna No 3HaYEHMIO MAHTUCChI M MOKA3aTeNto cTeneHu; log-HaTypanbHbIN
norapnom;

log10-pecatnyHbli norapudm;
modf-pasgeneHne BewwecTBEHHOIO 3HaYeHWs Ha APOBHYIO U Lenyto YacTty;

4) GyHKUNK cTENEHMW:
pOW-BO3BeAEHME YMCaa B cTeneHb. Mpumep Mcnonb3oBaHMA PyHKUMK; Sqrt-KopeHb

KBagpaTHbIN;

5) oKkpyrneHue, moaynb u gpyrue GyHkumm
ceil-okpyrneHune oo HAaMMeHbLUErO LLesIoro

3Ha4YeHWnA, fabS-BbI‘-IMC}'IVITb moaynb 3Ha4YEHUA;
floor-okpyrneHue go Hambosblero Lenoro 3HavyeHus; fmod-ocTaTok
OT AeNeHNA YNCIUTENA Ha 3HaMeHaTeNb.

Mpumep ncnosb3oBaHUA GYHKUNIA:

#include <iostream> // pns onepatopa
cout #include <cmath>  // gna ¢yHKUMMK

pow

int main()

{
std::cout<<"5.074=" << pow (5.0, 4) << std::endl;
std::cout<<"2.7779=" <<pow (2.77,9) <<std:endl;

std::cout << "12.01 A 11.54 =" << pow (12.01, 11.54) << std::endl;
std::cout << "sqgrt(" << param << ") ="

<< sqrt(param) // BblUMCNAEM KOPEHb KBAaAPATHbIM

<< std::endl;



double param = 60.0; // yron 60
rpaaycos std::cout << "KocuHyc "
<< param

<< " rpagycos =" << cos(param * Pl / 180) // BbluMcnsem KocuHyc yrna,
//nepeseaéHHOro B paauaHbl

<< std::endl;
double param =
0.5;

std::cout << "ApKcuHyc " << param
<< " =" << (asin (param) * 180.0 / Pl) // Bbluncnaem apKCUHyC

<< " rpaaycos " << std::endl;
double val = 5.5, result;

result = log (val); // BbluMCAAEM HATypPaNbHbIN
norapuom std::cout << "In(" << val << ") ="

<< result << std::endl;
return O;



}

dannbl Koga C++ (c pacwmpeHnem .cpp) He ABNAIOTCA €AMHCTBEHHbIMM daiinamum B MpPOeKTax MU
nporpammax. EcTb euwie oaMH Tun ¢$annoB, KOTOPbIN Ha3blBaeTCA 3aroNo0BOUHbIN daitn (daiin 3aronoska,
nogkntodaemblii dan mam header file). OHM umeloT pacwmpeHne .h, HO MHOrAa MX MOMKHO YBUAOETb U C
pacwupeHunem .hpp nam soobuie 6e3 pacwimpeHms. Llenbto 3arosioBoYHbIX ¢pannos AsaseTca yaobHoe xpaHeHue
npeaBapuTesibHbIX 06BbABAEHUIN AN MUCMO/b30BaHUA ApyrMMn dannamn. Bcé copep)kumoe 13 3arosI0BOYHOrO
darina konupyetca B daitn *.cpp, T.e. BCE cofepKMMOe CTAHOBUTCA JOCTYNHbIM 418 UCMO/b30BAHMSA.

3aronoBoYHble danbl:

— cstdio (stdio.h)-3aronoBouHbliit paiin ansa BbiINoAHEHMA onepauuii BBoaa/BbiBoAaa;

— cstring (string.h)-3aronoBouyHbii ¢paitn ansa paboTbl CO CTPOKaMMU;

— iostream-3arosIoBOYHbIN  paln Cc Knaccamu, PyHKUMAMW U MEepeMeHHbIMU ANA
opraHu3aumMm BBOgJa-BbiBOga. [na yaobctBa B 6mMbBAMOTEKe onpeaeneHbl  Tpu

CTaHAQPTHbIX ob6beKTa-noTokKa:
cin — 06BEKT Knacca istream, COOTBETCTBYIOLWMIA CTaH4APTHOMY BBOZY. B obliem cnyyae oH nossonseT
yuTaTb AaHHble C TEpMMUHANA NONb30BaTeNs;

cout — 06bEKT K/acca ostream, COOTBETCTBYIOLIMIA CTaHAAPTHOMY BbiBOAy. B obliem ciyyae oH
NO3BONAET BbIBOAUTL AaHHbIE HA TEPMUHAN NONb30BATENS;

cerr — 06bEKT Knacca ostream, COOTBETCTBYHOLWMI CTaHAAPTHOMY BbIBOAY A/1A OLWMBOK. B 3TOT NOTOK Mbl
Hanpasasem cooblieHma 06 owmnbKax nporpammeol.

BblBOA OCYyLLECTBAAETCA, KAk NPaBWAO, C MOMOLLbIO MeperpyeHHoro onepartopa casura Bieso (<<), a
BBOJ, — C MOMOLLbIO OnepaTopa cABura Bnpaso (>>).

OCHOBHbIe TUMbI AaHHbIX NpeacTaB/ieHbl B Tabanue 1.

Tabanua 1 — Tunbl gaHHbIX C++

Tun | Gaitt | Jluanazon npuHUMAEMBIX 3HAYECHUIA
LIEJIOYMCIICHHBIN (JIOTMYECKHI) TUIT TaHHBIX
bool 1 |0 / 255
LEJIOYHUCICHHBIN (CUMBOJIBHBIN) TUII JAHHBIX
char 1 [0 / 255

OEJIOYUCIICHHBIC THUIIBI JaHHBIX

short int 2 -32768 |/ 32767
unsigned  short | 2 0/ 65535
int
int 4 -2 147483 648 / 2147 483 647
unsigned int 4 0 / 4294967295
long int 4 -2 147483 648 / 2147483 647
unsigned  long | 4 0 / 4294967295
int

THUIIBI JAaHHBIX C IUIaBaIOIIEH TOUKOU
float 4 -2 147 483 648.0 /2 147 483 647.0
long float 8 -9 223 372 036 854 775 808 .0/ 9 223 372 036 854 775 807.0




[double 8 [-9223372 036 854 775 808 .0/ 9 223 372 036 854 775 307.0 |




Cnocobbl BBOAA AaHHbIX B A3blke BO3MOXHO AByMs cnocobamu: popmaTUMpoBaHHble BBOA-BbIBOA, WAU
NOTOKOBbIN.

Mpu ¢dopmatupoBaHHOM crnocobe uMcnonb3yoTcs onepatopbl BBoga scanf BbiBoga printf. CuHTakcuc
onepaTopoB MMEET BUA:

scanf(<ctpoka onucaHua popmaTos> [, <CNMCoK BBOAa>]); printf(<cTpoka
onucaHusa ¢opmaTtoB> [, <CMMUCOK BbiBOAa>]);

Ctpoka onucaHuMa ¢$OpMaToB COCTOUT M3  OBbIYHbIX CUMBOJIOB, CMeELMasbHbIX  YNpPaBAAIOLWMX
nocneaoBaTeNbHOCTEN CUMBOIOB M cneuudukaumn dopmata. O6blYHbIE CMMBOAbLI U ynpaBasoLmne
nocneaoBaTeNbHOCTU MPOCTO KOMMPYIOTCA B CTaHAAPTHbINA BbIXOAHOM MOTOK B MOpAAKE WX MOABAEHMA.
Cneundukaumm dopmaTa HauMHAKOTCA C CMMBOJIa % W 3aKaHUYMBAOTCA CUMMBOJIOM, OMpPeAenslowmMm Tum
BbIBOAMMOrO 3HauyeHusA. Kpome TOro, cneuuduKkaumm dopmaTta MOryT cofepykaTb CUMBOAbI U uMbpbl ANA
ynpasieHMa BUAOM BbIBOAMMOrO 3HayeHuA (NoapobHO cm. HUKe). CMUCOK BbIBOAA COCTOUT U3 MepemeHHbIX
M/VNN KOHCTAHT, 3HaYeHNA KOTOPbIX AO0/KHbI BbiTb BbiBeAeHbl. KonnuyecTso cneunduraumin dopmarta A0OSKHO
6bITb PaBHO KOIMYECTBY BbIBOAMMbIX 3HAaUYE€HWI, KOTOPbIE YKa3biBakOTCA B CNMCKE BbIBOAA.

K ynpasaarowmnm nocneanoBaTte/ibHOCTAM OTHOCATCA NocnenoBate/ZIbHOCTU CMMBOJI0B, NpeacTaB/IEHHbLIX B

Tabanue 2.

Tabnnua 2 — YnpasaswoLme CMMBObI

[TocnenoBaTeabHOCTD JeiicTBue
\a 3BYKOBOW CHTHAJ
\b VY nanenue npeapIaynero CMMBoJa
\n HoBas ctpoka
\r Bo3sBpar kapeTtku
\t ["opuzonTanbpHas TadymsIMs
\v Beprukanbnas TaOysims
\' Anioctpod
\" KaBbruku
\\ OOGpaTHBIii clenn
\ooo ASCII cuMBOJI B BOCBMEpUYHON HOTAllUN
\X000 ASCII cuMBOJI B IECTHAALIATEPUYHOU
HOTAINH

NHoraa npu paboTe onepaTopoB UCNONb3YOTCA cneunduKkaTopbl popmaTos (Tabnumua 3-5).

Tabnuua 3 — CneumduKkaTopbl popmata gna onepaTopa printf

CuMBoOII Ha3nauenue

%c CUMBOJI

%d LEJI0€ JIECATUYHOE YKUCIIO

%I1 LIeJI0€ JECATUYHOE YHCII0

%e NECATUYHOE YHCIIO B BUIE X.XX €+XX

%E JIECATUYHOE YHCIIO B BUIE X.XX E+xx

%f JICCATUYHOC YHCJIO C MJIaBaroliel 3ansTou
XX.XXXX

%F NECATUYHOE YHCIIO C IJIaBaIOIIEH 3aIIsITON




XX.XXXX
%g %f wnm %e, 9To KOpoUe
%G %F unn %E, uyto kopoue
%0 BOCbMEPHUYHOE YUCIIO
%s CTPOKa CHMBOJIOB
%u 0e33HaKOBOE JIECATUYHOE YUCIIO
%x HIECTHAAIATEPUYHOE YHUCIIO
%X HIECTHAIATEPUYHOE YUCIIO
%% cuMBOJ %
%p yKa3arelb
%n yKa3aTrelb
Kpome Toro, K kKomaHaam popmaTa MoryT 6biTb NpUMeHeHbl moandukatopsl | n h (tabnunua 4).
Tabnuua 4
O6o3nauenue | Haznauenue
%ld neyars long int
%hu reyath short
unsigned
%Lf neyars long
double

Tabnnua 5 — Cneunduratopsl popmata gaa onepatopa scanf

CHUMBOJTBI Hasnauenue

%c YTeHHE CUMBOJIA

%d YTEHUE JECATUYHOIO 11€JI0T0

%1 YTEHHUE JIECITHYHOTO 11EJI0T0

%e yreHue yncia tuna float (maBatomas
3ansiTas)

%h yTteHue short int

%0 YTeHHE BOCBbMEPUYHOTO YHCIIa

%s YTEHUE CTPOKH

%x YTCHHE IIECTHAIIATEPUIHOTO YUCIIA

%op YTEHHE yKa3aTesl

%n YTEHHUE YKa3aTessl B yBEIIMUCHHOM
dbopmate

anMepbl MCcnosib30BaHUA CI'IELI,Md)MKaTOpOB n MOAMd)VIKaTOpOB B Oonepatopax BBOAA-BbiBOAA:

int m,n,x;
doubley;
char c="&";

char str[] = "String";



scanf("%d%d", &m, &n); // BBOA, A€CATUYHbIX LeNblX YUCEN B MEPEMEHHbIE M U N



printf("m = %5d\nn = %5d\n", m, n); // BblBOA NepemMeHHbIX M 1 N B AECATUYHOM LLe/IOM
dopmaTe, NCNONb3YIOTCA KAK MMHUMYM 5 3HaKoB

scanf("%d", &x); // BBOA AE€CATUUYHOrO LLEeNO0ro YMNCa B MepPeMEHHYHo X
printf("%#010x\n", x); // BblBOA, NnepemeHHOoM X B LWeCTHaALaTEPUYHON CUCTEME, UCNONb3YIOTCA
10 3HaKoB,

// Bnepean no6aBnalTCA HYAN U CUMBObI 0X
scanf("%If", &y); // BBOA, BELLLECTBEHHOrO YMC/a B NEPEMEHHYIO Y

printf("y = %7.2If\n", y); // BbiBOA, BELLLECTBEHHOW NEePeMeHHOM, NCNONb3YIOTCA Kak MUHUMYM 7
3HAKOB, U3 HUX 2 — NOC/IE TOYKU

printf("c = %c\n", c); // BbiBOA, 0AHOrO
cumsona printf("%.4s\n", str);
}

CocTaBuM Nporpammy Ha Asbike C++ 19 YMHOMXEHUA ABYX uncen.

//MooknoueHue cmaHOapmHbix 6ubaUOMeEK:
ttinclude<iostream>
#include <math.h> // 013 pabomel c mam.gyHkyusamu acos, log10, log, atan

using namespace std; // npocmpaHcmeo umeH, 20e onpedenaromca udeHmugpuKamopsi
void main() //30201080K 21a8HOU hyHKYUU MPO2PAMMbI

{ //onepamopHsie cKobKu

setlocale(0, “Russian”); //ycmaHosKa 8bi800a coobujeHuli Ha pyccKom
a3vike float x,y,z; //onucaHue nepemeHHbIX (UMA u mur)
system(“cls”); //PyHKUUA 04UCMKU 3KPaHA

cout<<"Bseaute uncna x,y: "<<endl; //8b1800 coobweHUA Ha KPAH

cin>>x>>y; //c4umame 2 8ew.4ucsaa, 3anucams ux o adpecy nepem. X,y
z=x*y;
cout<<"MpounsBeaeHune="<<z; //8blgecmu pe3yabmam Ha 3KPaH

system(“pause”);
} //KoHey, 2n1asHoll (hyHKYUU
Mpumep BbINONHEHUA 3aAaHUA.

3apaHue: BbIYMCANUTL 3HaYEHUe GYHKL UK simccos g 2 Y=



5sin b 15
npu

A=9,5B=1,365; C=6,5; D=>5 . Ucnosb3oBaTb AB8a BapnaHTa BBOJA UCXOAHbIX JaHHbIX 1 BbIBOAA PE3Y/bTaTOB:
BO3MOKHOCTN BUBNMOTEKN PYyHKUMI A3bIKa C M 6MBANOTEKU KnaccoB sa3bika C++.

Cxema nporpammbl oA 3a4aHma npeactaBieHa Ha pUCyHke 3:



Ha4ano

k1=2
k2=15

BBOA,

s1=sin’c
|

s2=cos’a

s3=sin’b
|

s1*s2 k1
Y= 553 Tk2

BbIBO,

KoHel,

PucyHok 3

Tekct nporpammsl C  MCNONb30BaHMEM 61bnnoTEKM bYHKUMI A3blKa C
(dopmaTHpoBaHHbIN BBOA-BbIBOA) 411 BBOAA UCXOAHbIX AaHHbIX U BbIBOAA PE3Y/bTAaTOB:

//NabopatopHan paboTa 1

//c ncnonb3osaHnem 6MBANOTEKM KnaccoB A3biKa C++

// dopmaTMpoOBaHHbIN BBOA-
BbiBo, # include <iostream>

# include <math.h>
using namespace
std; void main()

{



setlocale(0, “Russian”); //BbiBog, coobLieHU1 Ha PYCCKOM A3blKe
const double k1=2.0;

const double k2= 15.0;
double a, b, ¢, d, s1, s2, s3, y;

system(“cls”); //Ounctka akpaHa
printf(“BBeante 3HaueHns NnepemMeHHbIX a, b, ¢, d:\
n”); scanf(“%If%If%If%If"”, &a, &b, &c, &d);
sl=pow(sin(c), 3);

s2=pow(cos(a), 2 );



s3=pow(sin(b), d );
y=(s1*s2)/(5*s3) + k1/k2;

printf(“Uckomoe 3HaueHune y=%lf", y);
system(“pause”); //Maysa

}

Tekct nporpammoi C  MCMNoJsib30BaHWeEm 61MbAnoTeEKM Kjaccos A3bIKa C++
(noToKoBbIV BBOA-BbIBOA) A41A BBOAA UCXOAHBIX aHHbIX U BbIBOAA PE3YNbTaTOB:

//NabopaTopHasa paboTa 1

//c ncnonb3oBaHnem 6MBAMOTEKN KNnaccos A3blka C++

// noToKoBbI BBOA-
BbiBOA # include
<iostream>

# include <math.h>
using namespace
std; void main()

{

setlocale(0, “Russian”); //BbiBog, coobLEHMNIA Ha PYCCKOM A3blKe
const double k1= 2.0;

const double k2= 15.0;
double a, b, ¢, d, s1, s2, s3, y;

system(“cls”); //OunctKa aKkpaHa
cout<<“BBeanTe 3Ha4YeHUA NEpPEMEHHBIX a, b, ¢, d:"<<endl;
cin>>a>>b>>c>>d;

sl=pow(sin(c), 3);
s2=pow(cos(a), 2 );

s3=pow(sin(b), d );
y=(s1*s2)/(5*s3) + k1/k2;
cout<<“Mckomoe 3HayeHne y="<<y;
system(“pause”); //Naysa

}

KoHTpoabHble BONpocChbl

1. CTpyKTypa nporpamMmbl Ha si3bike C++



2. AnpeKTnebl NpenpoL.eccopa, 3arosioBoyHble ¢alnabl, NPOTOTUMDI
6MbMOTEYHDBIX GYHKLWNIA, NX BbI3OBbLI.

3. 3tanbl 06pPabOTKM TEKCTa Nporpammbl. BKAOUeHME TEKCTOB M3 3aro/I0BOYHbIX
dannos.

4. TnaBHaa ¢yHKUMA nporpammbl. CTpyKTypa GyHKLMM, €ee 3arosI0BOK.

5. OnpegeneHune nepemMeHHbIX B nporpamme. Tunbl NePeMEHHbIX.

6. PyHKUMM popmaTHOro BBOAA-BbIBOAA B cTMe C.

7. BBOA-BbIBOA, AQHHbIX MOTOKOM B cTune C++.

8. Onepauum, BbipaxkeHnsa. OnepaTop NpMCcBanBaHUA.

BapuaHTbl 3agaHUM

BbluncnnTtb BblparkeHne, MICNONb30BaTb 4Ba BapMaHTA BBOAA MCXOAHbIX AAaHHbIX M BbIBOAA
pe3ynbTaToB: BX3M0)KH%CTM 61bnnoTekn GpyHKUMi a3bika C n 6UBANOTEKM KNaccoB A3biKa C++:
. A B 2 .2
npﬁ:arccos -B - ~Ig(A +B A=5,B=2,35"
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Pa6oTa Ne 2
Tema: "MporpammupoBaHMe aArOPUTMOB Pa3BETBIEHHOM CTPYKTYpbI"

Uenb paboTbl — M3yyeHMe YCAOBHOro onepatopa M npuobpeTeHrMe HaBblIKOB MPOrpaMmMMUPOBaHMA
pa3BeTBAAOLMXCA aATOPUTMOB.

KpaTKkue TeopeTuyeckue ceegeHus.

CWHTaKcKC 3anuncK ycnosHoro onepatopa if else:

—  COKpallleHHas 3anucb: eclM YCNOBME WCTUHHO, T.e. BbIMOJIHAETCA, TO
BbINO/MIHAETCA M TeNo onepaTopa BbibOpa, MHAye BbINONHAETCA OMepaTop, CTOALLUM

cnegom 3a if, T.e. onepaTop n. Npadnyeckn 3anncb NpeacTaBNeHA Ha PUCYHKe 4.
if (/*mpoBepsiemoe ycioBue*/)

{ S
/*Teno oneparopa BeiOopa 1%/;

b =

oreparop n;

TEJIO orepaTopa
BbIOOpa 1

Pucynok 4
— MOJIHAaA 3anucb: ecan nNposepAemoe yC/lI0BUEe UCTUHHO, TO BbINOJIHAETCA TeNo
onepaTtopa Bblbopa 1, MHaye, T. e. NPOBEPAEMOE YC/0BUE NOXKHO, BbINOAHAETCA TENO
onepaTopa Bbibopa 2. Npadunyeckn 3anucb NpeactaBieHa Ha PUCYHKe 5.

if (/*npoBepsiemoe ycioBue*/)
{ HeT

/*Teno oneparopa BeiOopa 1*/;
} else ﬂ"‘

TEJI0 omeparopa TEJIO oneparopa
{ BbIOOpal BbIOOpa 2

/*Teno oneparopa BeIOOpa 2*/;

}

I

Pucynox 5
Mpumep BbINONHEHUA 3a4aHUA.

3afaHue: No 3aAaHHbIM KOOPAMHATaM X U Yy ONpeaenuTb, rAe HaxoAuTcA TOYKa (PUCYHOK 6): BHYTpWU
3aLWTPUXOBAHHOM 06/1aCTW; BHE 3aLUTPUXOBAHHOM 061aCTK; Ha rpaHuMLe 3Ton obnacTu.
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PucyHok 6 — lMocTtaHoBKa 3aga4m MeTtog,
peleHmna 3agaun:



l. Ana peweHna 3agaydu 6y,CI,EM MCNON1b30BaTb YpaBHEHUE OKPYXKHOCTU
X*+y’=R’. Tak Kak R=1, To ypaBHeHMe NnpuHUMaeT Bug x’+y’=1.

2. Onpegensem ycnosue, Npu KOTOPOM TOYKa OyaeT HAXo4UTbCA BHYTPM
3alWTPUXOBaHHOM obnactu: (x>0.5) n (x*+y’<1).
3. Onpegensem ycnosue, MNpu KOTOPOM TOYKa Oyaer HaxoauTbeA

BHE 3alUTPUXOBaHHOM obnacTu: (x<0.5) uau (x*+y°>1).

Cxema nporpammbl NpeacTaBieHa Ha puUcyHKe 7.

( Ha4dano )

Beopa

HeT

x>0,5 n xX’+y’<1

HeT

BbiBOA,
«Touka x<0,5 nnu x*+y>>1
npuHaane-
HKUT
BoiBopg,
BbiBog,
«TouKa He
«Touka
npuHagne
NeXxuT Ha
- KUT

PucyHoK 7



TeKcT nporpammoi:

#include <iostream>
void main ()

{
double x,y;

cout<<”BBeaute KOOPANHATbI TOUKN: ”;
cin>>x>>y;

if ((x>0.5)&&(x*x+y*y<1)) cout<<”TouyKka npuHagnexuT obnactn”;
else if ((x<0.5)| | (x*x+y*y>1))

cout<<”TouKa He npuHaanexuT obnactn”;
else cout<<”Touyka nexxuT Ha rpaHuLe obnactn”;

KoHTpOoabHble BONPOCHI

1. B KaKmx cnyydasx MCNoNb3yoTCA YCA0BHble onepaTopbl? Kak n3obparkaroTcs
YC/IOBHble onepaTopbl Ha Cxeme NPorpaMmmbl?

2. YcnoBHbIN onepaTtop B A3blke C++. ®opma 3anucu. Mpasunaa BbINOJAHEHUS.

3. ICTUHHOCTb M IOXKHOCTb BblpaKeHun. 3HadeHne NULL.

4. Onepaumn KOHBIOHKUMW, AUIBIOHKUMKM, OTPULAHMA. 3HAKM onepaumi, ux
Ha3HayeHue. Kakme 3HaKn UCNob3ytoTCca B ONepaumax CpaBHEHMA?

5. cnonb3oBaHuMe cocTaBHOro onepatopa B A3blke C++. OTanume 610Ka OT
COCTaBHOro onepartopa.

6. BnoxkeHHble onepaTopsl if—else.

BapuaHTbl 3aaaHunit

Mo 3agaHHbIM KOOPAMHATAM TOYKM ONpeaennTb, rae HaxoauMTcA TOYKa:

1) BHYTpWM 3aWwTpMxoBaHHOM 0bnacTy;
2) BHe 3alWTPUXOBaHHOM 0bnacTy;
3) Ha rpaHuLe 3ToM 0bnacTw.
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Pa6ora N2 3

Tema: "MporpammupoBaHMe LUKNOB C HEM3BECTHbIM 3apaHee YUC/I0OM NOBTOPEeHUN"
Llenb pabotbl: ocBOEHME cpeacTs A3blKa C++ ANA ONUCaHMA UTEPALMOHHbIX LUKAOB U
3aKpen/ieHne HaBbIKOB UCNO/Ib30BAHMA UX NPU NPOrPaMMMUPOBAHNN.

KpaTtkue Teopetnyeckue ceeaeHuUA.

NHorpga HeobxoaMMo NOBTOPATL OAHO U TO Ke AeMCTBME HECKObKO pa3 noapas. [na sToro ucnonb3yoT
UMKAbI. UTepaumoHHble LMKAbl — 3TO LMK/bI C 3apaHee HEM3BECTHbIM YMCIOM LWAros. PasnnyatoT UmMKAbl € Npes u
noct ycnosumem. Mpadpuyeckmn LMKA ¢ NpeaycioBMem NpeacTaBieH Ha PUCYHKe 8.

LUnkn ¢ npeaycnosmem 6y,£l,ET BbIMOJZIHATLCA, MNOKa YC/0BUE, YKa3aHHOEe B KpyriblX CKobKax 6y,£l,€T

WUCTUHHbIM. CMHTAKCUC UMKAa C npeaycnosmem:

while (YcioBue) e T
{ YCIIOBHE
|
TCJIO ITHUKIIA,
} Teno mukna
|
Tykn 1
—T
Pucynoxk 8

CUHTaAKCUC UmMKna NoCTyCNnoBUeEM:

// popma 3amucu oneparopa 1ukiaa do |
while: Lnkn 1
do // mayano nukna do while |

{

T
/*6m0K OoIepaTopoB */; eJI0 UK
J |
while (/*ycnoBue BBITOTHCHHUSA ukma*/); // y%l;églé
koHet nukia do while — T
Pucynok 9

Uukn ¢ noctycnosnem do while otanuyaetcs ot uukna while tem, yto B do while cHauyana BbinonHsetcs
TEN0 UMKAA, a 3aTeM NPOBEPAETCA YCN0BME NPOAO/IKEHNA UMKAA. U3-3a Takon ocobeHHocTn do while HasbiBatoT
LMKAOM c noctycnoBmem. Takum obpasom, ecnm ycnosue do while 3aBegomo noxHoe, To XxoTsa bbl 0gMH pa3 610K
onepaTopos B Tese umkaa do while BbinonHutcs. B utore do while otanuyaetca ot ymkna while ctpyktypoit. Ecnm B
while cHayana BbINOHAETCA NPOBEPKA YCAOBMA NPOAOKEHUA LUMKA, U €CAN YCIOBUE UCTUHHO, TO TOJIbKO TOrAa
BbiNo/IHAETCA Teno uukna. Umkn do while paboTtaeT ¢ TOYHOCTbIO A0 HAaobOPOT, CHayana BbINOJHAETCA Teso
UMKAa, a NOTOM NPOBEPAETCA yCNoBMe, BOT nodemy Teno umkna do while, xots 6bl pas, BbinoaHUTCA. paduyeckoe
n3obpaxkeHne UMKNa NpeacTaBAeHO Ha pUcyHKe 9.

Mpumep BbINOAHEHUA 3a4aHUA.

3agaHue: coCcTaBMTb CXeMy NPOrpamMmbl M Nporpammy Ha a3bike C++ C UCMONb30BaHWEM onepaTopa LUUKAa
C NpeaycaoBMEM M onepaTopa LKA C NOCTYCA0BMEM



AanAa BblHUCNEHNA d)yHKLI,MM

Sin C 3aAaHHOﬁ TOYHOCTbHO & C NCNO1Ib30BaHMEM
pa3noxeHua B pas;
X
} X3
sinXxX=x— +_.5_

3!

Cxema nporpammbl npeacTtaBsieHa Ha pucyHke 10:

Coe D ® DD

X | x
a=—a* a =—a*
/ / n*(n+1) / _ / n*(n +1)




B51BO/;

&) / / &)
o )

PuvcyHerk 11

PucyHok 10

TeKcT nporpammsl C UCNO/Ib30BaHMEM ONepaTopa LUKAA C Npeayc/ioBUMeM:

//Mporpamma BblYMCAEHMA Sin
X # include <iostream>

# include <math.h>
void main ()

{
double x, eps;

cout<<”BBeguTe 3HaYeHUA aprymeHTa u ToyHoctn\n”;
cin>>x>>eps;

double F=x, a=x;
int n=2;

while (fabs(a)>=eps)
{

a*= —x*x/(n*(n+1));

F+=a;



n+=2;
!

cout<<”"MpnbankeHHoe 3HayeHue sin x="<<F<<end|;
cout<<”ToyHoe 3Ha4yeHue sin x="<<sin(x);

}

Cxema nporpammsl C UCNOJNIb3OBaHUEM LUMKNA C NOCTyCcnoBnem npeacraBsieHa Ha PUCYHKe 11.

TeKCT nporpammbl € MICNOIb30BAaHMEM ONepaTopa LMUKAA C NOCTYCNOBUEM:

//Mporpamma BbluMCAEHMA Sin
x # include <iostream.h>

# include <math.h>
void main ()

{
double x, eps;

cout<<”BBeauTe 3Ha4YeHMA aprymeHTa n TouHoctu\n”;
cin>>x>>eps;

double F=x, a=x;
int n=2;

do

{

a*=—x*x/(n*(n+1));

F+=a;
n+=2;
}
while (fabs(a)>=eps)

cout<<”MpunbankeHHoe 3HauYeHuMe sin x="<<F<<endl;
cout<<”To4yHoe 3HauyeHue sin x="<<sin(x);

KoHTpOabHbIEe BONPOCHI



1. Kakne onepatopsbl A3bika C++ MCNONb3YIOTCA ANA OPraHM3aumMm UTEPaALUOHHbIX
LMKNOB?

2. CMHTaKcKC onepaTtopa UMK C NpesycioBuem.

3. Kak BbINOJIHAETCA OnepaTop LMK/Ia C npeayciosmem?

4. CMHTaKcKC onepaTopa LWMKAa C NOCTYCNOBUEM.

5. KaK BbINONHAETCA OnepaTop UMKAa C NOCTYC/IOBUEM?

6. Yem oTnMyatoTCA onepaTopbl LMKAA C Npeayc/oBUEM U C NOCTYC0BMEM?

7. B KaKux cnydaax B onepaTope LMKAA UCNOJIb3yeTCs COCTAaBHOM onepaTop uau
6nok?



BapuaHTbl 3agaHue

BapwaHTbl 34aHUI NpeacTaBaeHbl B Tabauvue 6 Tabauua

6.

No O0nacThb
DOyHKIMU
BapHUaHT q Paszioxenue B psn CXOOIUMOCT
a n
1 X 2 3 X <0
€ l+x+X +X + ..
2! 3!
D) 2 3 i
sin(x + a) sin(a)+xcosa—x sin(a) _ x cos(a)+x sin(a) +.. ‘)‘c<oo
- 2 3! 4!
3 CoS X 2 4 6 X <o
1-X 4Xx _X
21 4! 6!
4 arctg x 35 _1 I <1
x=X +X X 4
35 7 L
x—=* +X5 X 4+
2 3 4
6 sh x 3 s 1 X < oo
x+X* +%X +X 4
3! 51 7
7 ch x 2 4 6 —x <
1+X +X +% +
-2t 4l o6l R ,
8 2 "1 b 1-1(19)‘ 1.3 (bY 1< <
a +b a|1+ . - y + y +|
1
|=| 2 42 241 42) 2:4-6 | 42) ‘J H ,
9 |33, '—rb—z—(b)Z 2.5 fbf < <1
di+ - - | + | . 3
a
|| 3a_3 3'6Ka3} 3'6.9\03} ||_. L
10 |lg(a+b)| - s 1l b Y 1 b Y "l lablo,
lgaF2MT — + | ) + | 7 +..1 | p>0
| 2a+b 3\2a+b) 5\2a+b) U
M =0,434294482 ... ‘ ‘
11 In x (x—1) (x —_1)j (x - 1)D x>0
2( |+ + + ...
x+ 1 3(x+1P 3(x+1P
12 | yInx (-17 (=17 (@G-1) 0<x<2
(=D 7 4 - £
2 3 4
13 arcsin x ¥ 13X 1.35x 135 7-% X <1
X+ o+ + + +...
23 2-45 2-4-6-72-4-6-89

—







14 arccosx | -~ [ 3 1.3.° 1 ¥ <1
—‘ X+ + + +‘..
2 k 2-3 2-4-5 2- )
15 arctgx iTl.?_l_'_ 1 _ 1 +l _ ‘X‘>1
2 x 38 5% Ix
16 arshx | } P oo x - } +.. —x<1
2-3 2:4-5 2-4
17 arth x 35 7 —x<1
x+X +X +X +
35 7
18 arcthx [ 1, 0 b L L x> 1
X 3 50 x| )
|
19 In x x=1 (x—l)2 (x—l)3 x>
t—— 3 7 2
X 2x 3x
20 arcetgx | o (2 ¥ ) x <1
— | X+ -+
‘ 2 L 3 5 7 }l
21 —In(1 =X) 2 3 4 —I>x>
x4+ 4+ 4 4 !
2 3 4
22 ! 1+2-x+3-x2+4-x°... X <1
(I-x)
2
23 ! l+x+x*+x°... —1>x>
(I-x) 1
24 ! l—x+x*—x... —1>x>
(1+x) 1
25 1 +Xx 1
ln(l_x) 2-(x+7}+75_+?+...) 0<xs

7




Pa6orTa N2 4

Tema: "MporpammupoBaHue LUKAOB C NapaMmeTpom.

OpaHoMmepHble maccuBbl"

Lenb pabotbl: ocBoeHMe cpeacTB fA3blka C++ A1A ONMCaHWMA UMKAOB C NapameTpoM U 3aKpernseHue
HaBbIKOB MCMO/Ib30BaHWA MX NPU MNPOrpaMmUpOBaHUK, MK3ydeHMe cnocoboB OMMcaHUA, BBOAA-BbIBOAA W
06paboTKN 0AHOMEPHbIX MacCMBOB.

KpaTtKkue Teopetuyeckue ceeaeHuA.

LKA ¢ mapameTpom MCMosib3yeTcA B TOM C/lyyae ecin WU3BECTHO 4Mc/io waroB obpaboTku, T.e. ecan
M3BECTHO YMCN0 UTepaunin. UTepaumelt UMKAa Ha3bIBAETCA OANH NPOXOA LMKANA.

CnHTakemnc onepartopa UuMKaa MnMeeT BUA:

for (melictBMe A0 Havana UMKAA; ycaosBue
NPOAONKEHUA LMKNA;

OENCTBUA B KOHLE KaXKAOW UTepaumm LMKNa) { MHCTpYKLMA
UMKNQ;

WMHCTPYKUMA LUMKNa 2;
WMHCTPYKUMA UnKna N;

}

CyuiecTByeT YaCTHbIW Cay4vait 3TOM 3anucu:

for (C‘-IET‘-II/IK = 3Ha4yeHune; cHeTYMK < 3Ha4veHune; Wwar Ll,l/lKﬂa)
TeNO UMKNa,

}

OnucaHne cMHTaKcuca:

1) cHayana npuceanBaeTca NepBOHaYa/IbHOE 3HAYEHME CYETUMKY;

2) 3aTem 3aZaeTcA KOHEYHOe 3HayeHMe CYeTYMKA UMKAa. CYETYMK LMKna — 3TO
nepemeHHas, B KOTOPOM XPaHUTCA KOJIMYECTBO MPOXOA0B AaHHOro uukaa. MNocne Toro,
KaK 3HaYyeHue cYeTYMKa AOCTUIHET YKa3aHHOro npeaena, LUK 3aBepLINTCS;

3) 3agaem war uukna. War uukna — 3TO 3HayeHWe, Ha KoTopoe OyaeT

yBeTNYNBATLCA UTN YMEHDLLUATLCA CHETYUK LUUKNA NPU KaXKOO0M NMPOXoaeE.

OAHOMEPHbI MaccMB — MaccuB, € OAHMM MAaPaMETPOM, XapaKTepM3YIOLWMM KONMYECTBO 3N1E€MEHTOB
0HOMEPHOro Maccusa. aKTUYECKM OHOMEPHBIA MAcCMB — 3TO MACcCUB, Y KOTOPOrO MOXET BbITb TONLKO OAHa
CTPOKA, U N-€ KOANYECTBO CToN6L0B. CTONBLIbI B OJJHOMEPHOM MacCUBE — 3TO 3/1IEMEHTbI Maccusa. Ha pucyHke 12
MoKasaHa CTPYKTypa Le/ounCcIeHHOro 04HOMEPHOro MaccuBa a. Pasmep 3Toro maccmsa — 16 aueek.

5 -12 -12 9 10 0 -3 -12 -1 | 23 65 64 11 43 39 -15

al0) a[1] a[2] a[3] a4 a5 a6 a[7] a8 a[® a[10] a[11] a[12] a[13] a[14] a[15]



PucyHok 12 — OgHOMEpPHbI MaccuB



MaKcMmanbHbIi MHAEKC OA4HOMEPHOrO MaccuBa a paBeH 15, HO pa3smep maccusa 16 A4YeeK, NOTOMY 4YTO
Hymepauua fYeek Maccuea Bcerga HaumHaetca ¢ 0. MHAEKC AaYelikn — 3TO Lenoe HeoTpuuaTebHOe Yncno, no
KOTOPOMY MOMHO 00pallaTbCa K KaKAoh A4Yelike MaccMBa M BbIMOJHATb KakuMe-nnbo AencTBuMA Hag Hew
(Auerkom). CuHTaKcuc ob6bsBAEHNA OA4HOMEPHOro maccusa B C++:

TUN OaHHbIX MMA 04HOMEPHOro Maccuea [pa3mepHOCTb OJHOMEPHOro Maccmeal;

//npumep 06bABNEHUA O4HOMEPHOrO MaccuBa, M306paskeHHOro Ha PUCYHKe 12:

int a[16];

rae, int — LeNoYMCNeHHbIA TUN AaHHbIX; @ — UMA OAHOMEPHOro MaccuBa; 16 — pasmep O04HOMEPHOrO
maccumBsa, 16 ayeek.

Bcerga cpasy nocne MMeHM MaccmBa WMAYT KBagpaTHble CKOGOHKM, B KOTOPbIX 3a4aéTca pa3mep
OAHOMEPHOIo Maccmea, 3STUM MaCCUB N OT/IMHAETCA OT BCEX OCTAa/IbHbIX NepeMeHHbIX.

PaccmoTpmm Ha npumepax crnocobbl BBOAa-BbiBOAa O4HOMEPHOIO MaccuBa:

1) pasmep MmaccnmBa MOXXHO HE YKa3blBaTb TOJIbKO Mpwn e€ro nHnumann3sauunn, npu
06bl4HOM 06bABNEHUM MaccnBa 06A3aTeNIbHO HY>XHO YKa3blBaTb pa3dmep MmaccumBa

ttinclude "stdafx.h"
#include <iostream>
using namespace std;

int main(int argc, char* argv[])

{

cout << "obrabotka massiva" << end|;
// obbaBneHUEe U UHMUMaNN3aLMA OAHOMEPHOro Maccuea
int array1[16] ={5, -12,-12, 9, 10, 0, -9, -12, -1, 23, 65, 64, 11, 43, 39, -15 };

cout << "indeks" << "\t\t" << "element massiva" << endl; // neuatb
3aronosKos for (int counter = 0; counter < 16; counter++) //Havyano umMkna

{

//BblBOA, Ha 3KPaH UHAEKCA AYEKU MacCUBa, a 3aTEM COAEPHKMMOro 3TOM
A4Yerkn cout << "arrayl[" << counter << "]" << "\t\t" << arrayl[counter] <<
endl;

}

system("pause")
; return O;



PesynbTat paboTbl NpeacTaBieH Ha pucyHKe 13.



cbrabotka massiva

element massiva

15]

AnA NpoAQAKEHHA HAKMHUTE Z'_‘. EAGEHWY . . .

PucyHok 13

2) nporpamma A0/1*KHa nocaeanoBaTtesibHO CHUTbIBATb AECATb BBEZAEHHbIX Yncen
C KnasuaTtypbl. Bce BBeAEHHbIE Yncna NPOCYMMMUPOBATbL, Pe3Y/IbTaT BbIBECTU HA

3KkpaH. #include "stdafx.h"
#include <iostream> using
namespace std;

int main(int argc, char* argv[])
{

int array1[10]; // o6baBAAEM LLeNOUYUCNAEHHbIN MaccuB cout <<
"Enter elementi massiva: " << end|;

int sum =0;

for ( int counter = 0; counter < 10; counter++ ) // UMK ANA cunTbIBAHUA YNCeN cin >>
arrayl[counter]; // cuuTtbiBaem BBOAMMbIE C KNaBmaTypbl Yncia

cout << "arrayl = {";

for (int counter = 0; counter < 10; counter++ ) // uMkn gna BbIBOAA 31€MEHTOB MaccmBa cout <<

arrayl[counter] <<""; // BbIBOAWM 3/1eMEHTbI MacCMBa Ha CTaHAAPTHOE
YCTPOICTBO BblBOAA
for (int counter = 0; counter < 10; counter++ ) // uuKkn AN CyMMMUPOBaHUA YMCEN MACCUBA

sum += arrayl[counter]; // cymmunpyem anemeHTbl maccusa cout << "}\
nsum =" << sum << endl;

system("pause");
return O;

PesynbTaTt npeacTaBAeH Ha pUcyHKe 14,



Enter elementi mas

2
1
4
5
G
7
=)

PucyHok 14.

Mpumep BbINONHEHUA 3a4aHUA.

3agaHue: NpousBecTn creaytollyto 06paboTKy 15 uenbix uncen: noAcuHMTaTb CYMMY YMCEN, BXOAALLMX
B AManasoH [-5..5] n KonnyecTso HeyeTHbIX Yncen.

Cxema nporpammsl K A4aHHOMY 3a4aHUIO C UCNOJIb30BaHMEM OOHOIO UMKNa npeacraBzieHa Ha

pucyHke 15.

T
D
—




PucyHok 15 TekcT

nporpammbl 6€3 MCNoNb30BaHWA MACcCUBa:



#include <iostream>

void main()

{

int x,sum=0,i,kol=0;
printf("Enter numbers\
n"); for (i=1;i<=15;i++)

{
scanf("%d",&x);

if ((x>=-5)&&(x<=5)) sum+=x; if
(x%2!1=0) kol++;

}

printf("Summa v diapazone [-5,5]=%d\n", sum);
printf("Kolichestvo nechetnih=%d", kol);

}

Cxema nporpammsl C LMKNamMmM Ansa BBoAa U 06paboTkM maccusa (pUCyHOK 16).
< Havano > @
I

Uwvkn 1

HeT
alil1% 2 1=0

i=N -iec 158 i 44

| na)

= O
)
)

\
sum,
/ kol /
C KoHew, )

sum+=ali]




PucyHok 16

anIN\ep nporpammsl C UCnoanb3oBaHNeEmM OAHOMEPHOIo maccuBa

#include<iostream>
void main()

{

int a[15],sum=0,i,kol=0;
printf("Enter numbers\
r1" '_



for (i=0;i<15;i++)
scanf("%d",&ali]);
for (i=0;i<15;i++)

{

if ((a[i]>=-5)&&(a[i]<=5)) sum+=a[i]; if
(ali]%2!=0) kol++;

}

printf("Summa v diapazone [-5,5]=%d\n", sum);
printf("Kolichestvo nechetnih=%d", kol);

}

KOoHTpOonbHble BONPOCHI

1. Maccusbl B sf3bike C++: MOHATME MaccuBa B A3blke C++, onncaHMe maccuBa B
nporpamme, npeacTaBJeHne 3/1eMeHTOB MacCcMBa B MamMaTH, obpalleHne K anemMeHTam
MaccuBa.

2. OnepaTtop ymkna for B asbike C++. Popma 3anucu. MNpasuna BbINOSHEHUA.

BapuaHTbl 3aaHMiA

1. Mpoussectn cneaytowyo o06paboTky 15 uenbix yMcen: HaWTU KOANYECTBO
OTPMUATENbHbIX YMCEN, KONMYECTBO HYNEBbIX M MOACYMTATb CYMMY MONOMKUTENbHbIX
yncen.

2. Mpoussectn cneaytowyo o6paboTKy 15 uenbix 4Mcen: HaMTU KOAMYECTBO
YETHbIX YMCEeN, a HEYETHbIe YNCAa, BXogALLmMe B Anana3oH [1..11] Bo3BecTu B KBagpar.

3. Mpoussectn cnegywowyto o06paboTky 15 BeWECTBEHHbIX YUCEN: HaWUTU
KO/INYECTBO OTPMULATENbHbIX YMCE/, @ YMCNa, BXxogAwme B ananasoH [0..10] so3BecTn B
KBagpart.

4. Npounssectn cneayowyto o06pabotky 10 BewWeCTBEHHbIX YUCEN: HAUTK
KONM4YecTBo umcen, b6onbwnx unm pasHbix 1,5, N noacumtatb CYMMy OTPULLATENbHbIX
yncen.

5. MNpowussectn cnepgytowyto o06paboTky 10 BeWECTBEHHbIX YUCEN: HANTU
KO/IMYECTBO YUCEJN, PABHbIX HYAIO, MU HANTU CYMMYy 4Yncen, BXOAAWMX B AManasoH |-
15..15].

6. Mpounssectn cneayrowyto 06paboTky 15 uenbix ymcen: HaUTU KONUYECTBO
OTPMUATENbHbIX YACEN N NOACUYMTATb PA3HOCTb NOJIOXKUTENbHbIX YMCEN.

7. NMpoussectn cneayrowyto 06paboTKy 15 BelwecTBEHHbIX YMCEN: HAWUTU cpegHee



apudmeTmyeckoe NONOKUTENbHbIX YNCEN N NOACYUTATb KOMYECTBO YMCe, BXOLALLUX B
AnanasoH [-15..5].

8. Mpoussectn cnegytowyto o0bpaboTky 10 uenbix uyncen: HaUTU KONNYECTBO
OTPUUATENbHbIX YNCEN WU MNOACYUTATb CYMMY MOJIOXKUTENbHbIX 4YMcen, aenawmxca bes
OCTaTKa Ha 3.

9. Mpounssectn cnepywowyo obpabotky 10 uenbix 4YUcen: HaAWUTU KOJAMYECTBO
OTpUUATENbHbIX YNCEN, @ YNCna, BXoAaALMe B ananaszoH [0..10], ymHoxunTb Ha 10.

10. Npoussectn cnepytowyro o6paboTky 10 uenbIX 4Yncen: HauTU KOANYECTBO
oTpULLATENbHbIX YMCEN, @ YMCaa, BXoAasawMme B AnanasoH [0..10], yMHOXKUTb Ha 3.



11. Npownssectn cnegyroulyto 06paboTKy 15 BewecTBEHHbIX YUCEN: HAUTU cpeaHee
apudmeTmyecKoe OTPULATENbHbBIX YMCEN N NOACYMTATb KOJIMYECTBO UYMCEN, BXOAALLUNX B
AvanasoH [0..5].

12. MNpownssectn cneaytoulyto o06paboTKy 15 BelecTBEHHbIX YNCEN: HAUTK cpeaHee
apudmeTMYeCcKoe HEYETHbIX YNCEN U NOACYUTATb CYMMY YUCEN, BXOAALWMX B AMANA30H |-
15..5].

13. Npoussectn cnepytowyto o06paboTky 10 BeLLECTBEHHbIX YMCEN: HaUTU
KO/ZIMYECTBO YMCEN, PABHbIX HY/O, U HAUTU CUHYC YnCen, BXOAALWMX B AnanasoH [-15..15].

14. Npoussectn cnegyrowyto obpaboTky 10 uenvix yucen: noacynTaTb CymMmy
NONOKUTENbHbIX YNCEN W ONPEAENUTb HOMEPA OTPULATENbHbIX YMCen.

15. Npoussectn cnegytowyto 06paboTky 15 BeWEeCTBEHHbIX YMCEN: HanTu
KOJINYECTBO OTPUL,ATE/IbHbIX YUCEN U HOMEPA HYNEBBIX YMCEN.

16. Mpownssectn cneayrolyto 06paboTky 12 Lenbix Yncen: NOACYNTATb KOMYECTBO
yncen, genawmxca 6e3 octaTka Ha 5, U cymmy yncen, BXoasawmx B gnanasoH [-5..5].

17. Npounssectn cnegytowyto ob6paboTky 10 BeLeCTBEHHbIX 4YMCeN: NOACYMTATb
KO/IMYECTBO 4MCeN, OTAMyarwmxca oT umcna 3 He bonee yem Ha 0.5, n cymmy
OTPMUATENbHbIX YNCEN.

18. NMpoussectn cneaytoyto 06paboTKy 15 uenbix yncen: NOACHMTaTb KOAMYECTBO
HY/1IEBbIX YMCE U BbIYMCAUTDL KBAAPATbI YNCEN, BXOAALLMX B AMANa3oH [-5..5].

19. Npowussectn cneaytowyto 06paboTKy 12 Lenbix YMcen: NoACYUTaTb KONMYECTBO
HEYETHbIX YNCEN N CYMMY OTPULATENbHbIX YNCEN.

20. Mpowussectn cneaytowyto obpaboTKy 15 BeWECTBEHHbIX 4YMCeN: NoACYUTaTb
KO/IMYECTBO YMCeN, OT/IMYAOWMXCA OT 3adaHHOro He bHonee yem Ha 0.5, n cymmy
NMONOXKUTENIbHbIX YNCEN.

21. . Mpowussectn cneaytouwyto o06paboTky 10 BeLWECTBEHHbIX YMCEN: HAUTU
KO/INYECTBO OTPMLATENIbHbIX YMCE/, HAXOAALWMXCA B Anana3oHe oT -5 o 5 n nogcumntatb
CYMMY NONOXKUTENbHbIX Yncen.

22. MNpoussectn cneayowyo ob6paboTky 15 uenbix 4Yucen: HauTU KOJIMYECTBO
yucen, BxoaAauwmx B AManasoH [1..11] n Kaxaoe 4yncio BO3BECTU B KBaApaT.

23. Mpoussectn cneaywowyto 06paboTKy 15 BeWECTBEHHbIX YUCEN: HaUTH
KO/INYeCTBO Ymncen, paBHbix 0, a uncna, exoaawme B agnanasoH [-1..1] so3sectn B Kyb.

24. MNpoussectn cneaytouwyto o06paboTtky 10 BeLWECTBEHHbIX YUCEN: HaUTu
KONM4YecTBo 4mcen, 6onblwinx unm pasHbix 1,5, N noacumMtatb CYMMYy OTPULLATENbHbIX
yncen, BXogAwWmX B gManasoH [-1..0].

25. Npounssectn cneayowyto o06paboTtky 10 BeweCTBEHHbIX YWCEN: HAUTK
KO/INYECTBO YMCesN, MeHbLKX 15, 1 HANTKU NpousBegeHNE YMCeN, BXOAALWLMX B AMANA30H
[10..15].



Pa6otra N2 5

Tema:"O6paboTKa ABYyMepHbIX MaccuBoB. YKasartenu"

Uenb pabotbi: M3yyeHne cnocoboB onucaHus, BBOAA-BbiBOAa WM 06pPabOTKM ABYMEPHbIX MACCUBOB,
MCNoNb30BaHMe yKasaTtenei npu paboTe c maccnBamu.

KpaTKkue TeopeTuyeckue ceegeHus.

[BymepHbIi maccmB — 3To 0bbl4HaA Tabauua, co CTpokamu M ctonbuammn. PakTUYecKU ABYMEPHbIN
MaccMB — 3TO OAHOMEPHbIN MAcCMB OAHOMEPHbIX MaccnBoB. CTPYKTypa ABYMEPHOro MaccuBa, C MUMEHEM a,
pasMepoM m Ha n nokasaHa Hue (Cm. pucyHok 17).

PucyHok 17 — [1BymepHbIi maccuBbl B C++

al0][0] | alO)[1] | a[0l[2] | aON3] | . . . | a[C]n]
a[1][0] | al"(1] | alt1(2] | a(vis] | . - - | alt]in]
al2][0] | al2)[1] | al2][2] | a[2]3] | . . . | a[2]n]
a[m][0] | a[m][1] | alm)(2] |alm](3] | . .. | a&[m]n]
roe, m — KONMYECTBO CTPOK  [ABYMEpPHOrO MmaccuBa; n—  KO/AWYECTBO cTon6uoB

ABYMEpPHOro mMaccumBa;
m X N — KOANYECTBO 3/IeMEHTOB mMaccuBa.
Hanbonee pacnpocTpaHeHHbI CUHTAaKCUC 06BbABAEHUA ABYMEPHOIO MaccuBa:

/*Tmn JaHHbIX*/ /*umsa maccmsa*/[/*KkonnuecTso ctpok*/][/*konnyecrso
cronbuos*/];

Mpumepbl MHUUMANU3aUMKN ABYMEPHOIrO MaccMBa:

— cnocob 1:
int arr[5][3];

— cnocob 2:
int arr[5][3] = {{4, 7, 8}, {9, 66, -1}, {5, -5, 0}, {3, -3, 30}, {1, 1, 1} };

B nocneaHem cnydyae npeactaBiieHMe MaccuMBa M 0bpalleHMe K 31eMEHTY MacCcMBa MMeEET BUS,
NMOKa3aHHbIM Ha pucyHke 18,19.
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Pucynok 19 — OOpaiiieHre B 3JIEMEHTY

3:: al3amn] '-35 [ER] 3! 13121 MacCCHBa

1{ al40) 1{ T | 1{,’ 2]
Pucynok 18 — JIBymepHsblit MmaccuB B C++




BBOLI| MacCuBa C K/1aBunaTypbl 1 €ro BbiBOA4, Ha 3KPaH BbINO/IHAETCA CNe4yoWLNM o6pasoM:
int m,n,i,j;

cout <<"BBeante pasmepbl matpuubl:"<<endl;
cin>>m;

cin>>n;
int
elem;

int ar [m][n];
for (i=0; i<m; i++)

{for (j=0; j<n; j++){ cout<<"BBeaute
anemeHT:"<<endl; cin>>elem;

ar [i][j]=elem;

for (i=0; i<m; i++)

{for (j=0; j<n; j++){
cout<<arli][jl<<endl;

system("pause")
; return O;

Mpu paboTe C maccMBamMu MOXKHO WCMO/b30BaTb YyKasaTenW. YKasaTenb — MepemMeHHas, 3HavyeHuem
KOTOPOW ABAAETCA aApec A4YerKn namsatu. To ecTb yKasaTe/lb CCblIaeTcss Ha 610K AaHHbIX M3 061acTM namaTtw,
NPUYEM Ha camoe ero Hayano. YKasaTe/lb MOMKET CCbIaTbCA Ha NepPeMEHHY0 UAnM GyHKUMIO. [NA 3TOro HY»KHO
3HaTb aApec nepemeHHon wuam byHKuuu. Tak BOT, UTOObI y3HaTb aApec KOHKpPeTHOW nepemeHHoln B C++
CYLLLECTBYET YHapHan onepauma B3aTUA agpeca &. Takaa onepayma nsBaeKkaeT agpec 06bsABAEHHbIX MePeEMEHHbIX,
ON5 TOro, YTobbl ero NPUCBOUTL YKaszaTesto.

YKasaTenu Ucnonb3yoTcs ANS Nepesaym no cCblke AaHHbIX, YTO HAMHOTO yCKopsAeT npouecc 06paboTku
3TUX AAaHHbIX (B TOM c/iyyae, ecim 06bEM AaHHbIX 6O/bLION), TaK KaK UX He HaZ0 KOMMPOBaTb, Kak Npu nepegave
Mo 3HAYeHWto, TO ecTb, UCMO/b3yA UMSA NepemeHHON. B OCHOBHOM yKasaTenn UCMo/b3yloTCA ONS OpraHu3aumum
OAMHAMMYECKOro pacnpefeneHns namati, Hanpumep npuv o6bsABAEHMM MaccuBa, He Hago 6yaer ero
orpaHuuMBaTb B pasmepe. Beab NporpammMmmcT 3apaHee He MOXKET 3HaTb, KAKOro pasmepa HyKeH MacCue TOMy



WU MHOMY MO/Ib30BaTENI0, B TAKOM C/ly4ae MCMOoJ/b3yeTca AMHAMMYECKoe BblAefeHVe MamATU MoL MacCuB.
Noboit ykasatenb Heobxoanmo 0b6bABUTL Nepes UCNob30BaHMEM, KaK U N0bYI0 NepeMeHHyo:

/*tvn pgaHHbIx*/ * /*uma ykasatena*/;

PaboTy C yKasaTesaMM MOXKHO NpeacTaBuTb CeayolmMm obpasom:

#include "stdafx.h"
#include

<iostream>



using namespace std;

int main(int argc, char* argv[])

int var = 123; // HMumanunsauma nepemeHHom var yncaom 123

int *ptrvar = &var; // ykasaTenb Ha NnepemMeHHyo var (NpucBonau aapec nepemeHHom
yKasaTento) cout << "&var =" << &var << endl;// agpec nepemeHHOW var coaep:Kalininca B

namaTu,

N3BJIEYEHHbIN onepaunen B3aTnsa agpeca

cout << "ptrvar =" << ptrvar << endl;// agpec nepemeHHo var, ABNSETCA 3HaYEHUEM yKa3aTens

ptrvar cout << "var =" << var << endl; // 3HayeHne B nepemeHHO var

cout << "*ptrvar =" << *ptrvar << endl; // BblBOA 3HaYEHMNA COAEPKALLErOCA B MEPEMEHHON var yepes
yKasaTe b, onepauunein pasMmeHoBaHUA yKasaTens

system("pause")

; return O;

Pe3ynbTaTt paboTbl NpeacTaBaeH HUXKe Ha pucyHke 20.

E OAONKEHWA HaxkMuTe nwbyio KNaBrwy . . .
nA NpOAONKEHWA HakMKuTe nlyio KNaerwy

NMpumep BbINO/IHEHUA 3a4aHUA.

3agaHue. HanTn makcMmasbHY0 CymMy 31eMEHTOB CTPOK MaTpumupbl 3x5. Hanuncate nporpammbl 6e3
MCNO/Ib30BaHMA yKasaTesen U C UICNOIb30BAaHUEM YKasaTenen.

Cxema nporpammbl 6e3 MCNoNb30BaHWA yYKasaTenel npeacraBneHa Ha pucyHke 20:



Ha4ano

Unkn 1 Umkn 3
i=0:i<3: ++ i=0:i<3:i ++
Unkn 2 Unkn 4
i=0:i<5: ++ i=0i<5:i ++

BBOJ, BbIBOJ,
a [i il a [i 1Ml
Unkn 2 Unkn 4

| |
Uukn 1 Uukn 3

PucyHok 20
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TeKcT nporpammbl:

MpoponxkeHne pucyHka 20

#include <stdio.h>
void main()

{
int a[3][5], i, j, s, max;

printf (“Beeaute 3 cTpoku no 5 ymcen”);
for (i=0;i<3;i++)

for (j=0;j<5;j++)
scanf("%d",&alil[j]);
printf (“Matpuua a :\n”);
for (i=0; i<3; i++)




{for (j=0; j<5; j++) printf
(“%5d”, alil[j]); printf
(\n");

}
for(i=0;i<3;i++)
{s=0;

for (j=0;j<5;j++)
s+=ali][j];

if (i==0) max=s;

else if (max<s) max=s;



printf("MaKcumanbHaa cymma cTpoku = %d", max);

Cxema nporpammbl C UCMNO/Ib30BAHMEM yKasaTeslel NpeacTaBieHa Ha pucyHKe 21:

Ha4ano

Unkn 1 Uwnkn 3

i=Ncic i ++ i=N-ic i +4

Unkn 2 Unkn 4
i=N-i<c K- 44+ i=N‘ic B +4+
BBOJ, BbIBOJ,
a Ti il a [i 1M1
Unkn 2 Unkn 4
\ \
Umkn 1 Unkn 3
\
P=& a[0]

PucyHok 21
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MpoaonxkeHne pucyHka 21. NMpumep

nporpammsl C UCNOJSIb3OBaHNEM yKa3aTeneV1:

#include <stdio.h>
void main()

{
int a[3][5], *P, i, j, s, max;

printf (“BeeanTte 3 cTpoku no 5 umcen”);
for (i=0;i<3;i++)

for (j=0;j<5;j++)
scanf("%d",&ali][j]);
printf (“MaTtpuua a :\n”);
for (i=0; i<3; i++)

{for (j=0; j<5; j++) printf
(“%5d”, a[i][j]); printf
(\n");




} P=&a[0]
[O];

for(i=0;i<3;i++)
{s=0;
for (j=0;j<5;j++)

{s+=*P;
P++;

7



if (i==0) max=s;
else if (max<s) max=s;

}

printf("MaKcumanbHas cymma cTpoku = %d", max);

}

KoHTponbHbIe BONpoOCHI

1. MpaBuna opraHM3aLMn BAOKEHHbIX LMK/IOB.

2. OcobeHHOCTN OpraHu3aunmn ABYMEPHbIX MAaCcCUMBOB: MOHATUE MAacCUMBa B A3bIKe
C++, onucaHMe maccuBa B Nporpamme, nNpeacrtaBleHne 31eMeHTOB MaccMBa B MaMATH,
obpalieHne K asnemeHTam MaccuBa.

3. YKkazartenu B asblke C++: NOHATME yKa3aTend, OnMcaHue ykasartens B nporpamme.

4. Onepaunun Hag yKkasatenamu.

5. CBA3b MacCMBOB U yKa3aTesneln.

BapuaHTbl 3a4aHuUiA

1. Bbl4MCANUTb CYMMY NONOMKUTENbHbIX 3/IEMEHTOB KaXKA0ro cToN6Lua maTpuubl
A(mxn).

2. 13 matpuubl X (Mxn) nocTpouTb maTpuuy Y, NOMeHAB MecTamm CTPOKKU U
cTonbupbl.

3. HaliT¥ HaMMeHbLIMIN 31eMEHT MaTpuLbl X (Mxn) 1 3anncatb HYAN B Ty CTPOKY U
cTonbew, rae OH HaxoAMUTCA.

4. NepenucaTtb NepBble 3/IEMEHTbI KaXKa0n CTPOKN MmaTpuubl A (mxn), 6onbwme C, B
maccus B. Ecnm B cTpoKe HeT anemeHTa, 6onbuero C, To 3anMcaTb HOMb B MaccuB B.

5. [laHa penctBuTeNbHaA maTpuua pasmepa mxn. Hantm cymmy HanmbonbLumx
3HAYeHWU 31eEMEHTOB ee CTPOK.

6. B gaHHOM AENCTBUTENbHOM MATpULLE pa3Mepa MxN NOMEHATb MEeCTaMn CTPOKY,
COLEPIKALLYHO 3/1EMEHT C HaMBONbLWMM 3HAYEHNEM, CO CTPOKOM, COAepKaLL e INEeMEHT C
HAaUMEHbLUMM 3HaYeHneM. MNpeanonaraeTca, YTO TAKOM 3N1EMEHT €ANHCTBEHHbIN.

7.B paHHOMW AEeNCTBUTENbHOW KBagpaTHOM MaTpuue nopsgKka N HanTu cymmy
31eEMEHTOB CTPOKM, B KOTOPOM PACMOJIONKEH 3NEMEHT C HAMMEHbLIMM 3HAYEHUEM.
MpeanonaraeTca, YTO TAKOW 31EMEHT €AUHCTBEHHbIN.



8. [aHa p[encTBuMTeNbHaA MaTpuua pasmepa mxn, BCe 3N1eMEeHTbl KOTOpOW
Pas3NINYHbl. B KaxKgon CTpOKe BbIOMPAETCA 3/IEMEHT C HaMMEHbLUMM 3HaYyeHUeMm, 3aTem
cpeamn aTux yncen sbibnpaetca Hambonbliee. YKa3aTb MHAEKCbI 31eMEHTa C HaWAEeHHbIM
3HayeHuem.

9. [laHa uenoyncneHHaa maTpuua pasmepa mxn. Hantn maTtpuuy, noay4yatoLlyocs
nepecTaHOBKOM CTONOL0B (NepBoro ¢ nocaegHMM, BTOPOro ¢ npeanocaegHnum u T.4,).

10. JaHa uenoumcneHHaa  maTpuua pasmepa mxn. Hantm  matpuuy,
NoNyYatoLLYyOCA NepecTaHOBKOM CTPOK (NepBoii ¢ nocneaHen u T.4.).

11. OaHa pgencteutenbHaa matpuua [a;], rae i, j = 1..n. NMonyuntb AENCTBUTENbHYIO
MmaTtpuuy [b;], roe i, j = 1..n, anemeHT b; KOTOPOM paBEH CYMMe 31€MEHTOB AAHHOM



MaTpuLpl, pacrnonoxeHHbIX B obnacty, onpeaensemo UHOEKcamum i, j (obnactb
3aLlUTPUXOBaHa Ha PUCYHKe 22):

afi,j]

PucyHoK 22

12. [aHa pencTtBuTeNnbHasa KBaApaTHAs MmaTpuua nopagka n. [peobpasoBatb
MaTpuMLy Mo NpaBuay: CTPOKY C HOMEPOM N caenatb cToNbuom c Homepom n, a ctonbew, ¢
HOMEPOM N cAenaTb CTPOKOM C HOMEPOM N.

13. NMpocymmunpoBatb 3anemeHTbl matpuupbl X (4,5), cymma MHAEKCOB KOTOPbIX
paBHa 3a4aHHOMN KOHCTaHTe K.

14. NaHa maTpuua M (4x5). Bblumcantb BekTop D, KOMMNOHEHTbI KOTOPOrO PaBHbI
CYMMe 3/1eMEHTOB CTPOK MaTpuULbl.

15. AaHa matpuuya M (6x6). BbIMMCAUTb CYyMMY 3/1€MEHTOB FMaBHOM ANAroHanu.

16. AaHa matpuua N (6x5). Haintn ctonbeu, ¢ MUHMMaNbHON CYMMOM 3/1EMEHTOB.

17. Dana matpuuya M (4x5) n KoHctaHTa C. BbluucauTte matpuuy D, paBHyto
NPOM3BEAEHUIO IN1EeMEHTOB MaTpULbl M Ha KOHCTaHTY.

18. AaHa maTpuua M (4x6). Bblumcantb BekTop D, KOMNOHEHTbI KOTOPOrO PaBHbI
CYMMe 3/1eMEHTOB CTON6L,0B MaTPULLbI.

19. JaHa pencTtBuTeNnbHas KBagpaTHaA MaTpuua nopaaKka n, BCe 3NEMEHTbI
KOTOPON pasanyHbl. HanTm HambONbLIMIA 3NEMEHT, CpeAn CTOAWMX Ha [NaBHOM WU
Nnobo4YHOM AMaroHanAx W MNOMEHATb €ero MeCTaMM C 3/1EMEHTOM, CTOAWMM Ha
nepecevyeHnn sTUX AnaroHanen.

20. aHa aencTBuTeNbHAs KBagpaTHaA maTpuua nopsgKka n. Hantu Hambonbliee us
3HAYEHU 3N1eMEHTOB, PACMNOJIOKEHHbIX B 3alUTPUXOBAHHOM YacTU MaTpuubl (PUCYHOK
23):

A

PucyHok 23

21. [daHa maTtpuua M (2x5), onpeaennTb MaKCMMasbHbIA W
MUHUMA/IbHbIN 31eMeHTbI. [TOMEHATb MeCTaMn MaKCUMabHbIN U

MWHUMANbHbIA 3N1EMEHTbI.

22. B matpuue A(nxn) BbIMUCAUTD CYMMY 3/1EMEHTOB  MaTpuubl (N-2xn-2) m
onpeaenuTb MakCMMa/IbHbI 31EMEHT B HEN.

23. [daHa matpuua M (6x6). Bblumcantb nponsseaeHmne 31€MEHTOB 1aBHOWM
AMaroHanm c KoHctaHtou C.

24. AaHa matpuua N (6x5). HalnTK cTpOKY C MMHUMANbHOM CYMMOW 3/1€MEHTOB, a
31eMEHT C HOMEPOM N;; BO3BECTM B KBAAPaT.



25. [JdaHa maTpuua BellecTBeHHbIX yucen A (mxn). B cpoke m onpeaenutb
MaKCUMa/IbHbI 3N1EMEHT, a B CTON6LE N KOAMYECTBO 3/IEMEHTOM, MeHbLLMX nopora k.



Pa6oTra N2 6

Tema:"Crpokn"

Llenb paboTbl: M3yyeHWe NpaBua ONMCaHUSA, BBOAA-BbIBOAA U OCHOBHbIX GYHKUMIM 06paboTKu
CMMBOJIbHbIX A@HHbIX.

KpaTKkue TeopeTuueckue ceefeHus.

CTpOKM 8 C++ nossonatoT pa6OTaTb C CUMBO/JIbHbIMW AaHHbIMU. C NOMOLL,bIO CTPOK BO3MOXHO OCYLLECTBUTDL
YTeHUe C KnasnaTtypbl TEKCTa, €ro o6pa60TKa 1 BblBOA.

B C++ cywecTtsyeT 2 TUNa CTPOK:

1. Maccus nepemeHHbIX TUNa char, 3aKkaH4YMBalowWMiica HyAb-TepMmnHaTopom \0.
CMMBO/JIbHbIE CTPOKM COCTOAT M3 Habopa CUMBOJIbHbIX KOHCTAHT 3aK/OYEHHbIX B
[IBOMHbIE KaBblYKK. Mpn 06BbABNEHUN CTPOKOBOrO MaccuMBa HEOBXOAMMO Yy4YUTbIBATb
HaAnuMe B KOHLE CTPOKWU Hy/b-TEPMMHATOPA, U OTBOAUTb AOMNOJIHUTE/IbHbIN 6anNT

noa, Hero.
char string[10]; // string — umAa cTpokoBoli nepemeHHoM, 10 — pasmep mMaccuBa, (B CTPOKE MOMKET MOMECTUTLCA 9

CMMBOJ10B, nocnegHee MecCTto OTBOAUNTCA No4, Hynb-TepMMHaTOp)

2. CneuuanbHbIM Knacc string
Ons ero paboTbl HEOBXOAMMO B Havasie Nporpammbl MOAKAHOUUTL 3aronoBOYHbIN dalin string: #include

<string>
[na co3paHmAa CTPOKM HeobXxoaAMMO B Havasle NPorpammbl HanucaTb

using namespace std;

Tenepb yTob C034aTb CTPOKY 4O0CTATOYHO HaNMcaTb: string S,

[nAa 3anncm B CTPOKY MOXHO MCNOIb30BaTb onepaTtop =

s="Hello";

JocTyn K i-My 3/1leMEHTY CTPOKM S TMMa string ocyLecTB/AeTca cTaHAapTHbIM o6pasom s[i]. Hag ctpokamu Tuna
string onpeaeneHbl cneayolne onepaunu:

= NpuUcBaMBaHMA, Hanpumep sl=s2;

=  0b6beAnHeHUA CcTPOK (s1+=s2 nnun s1=s1+s2) — nobaBnseT K cTpoke sl CTPOKy s2,
pe3ynbTaT XPaHUTbCA B CTPOKe s1, npumep o6beanHEHNS CTPOK:

= CpaBHeHMs CTPOK: s1=s2, sll=s2, s1<s2, s1>s2, s1<=s2, s1>=s2 — pe3y/nbTaTOM

6yaeT nornyeckoe 3Ha4YeHUe.
CyuwiectByeT MHOXecTBO GYHKLUMIA AnA paboTbl co cTpoKkamu (Tabnauua 7). Tabaunua 7 —

®YHKUMM gna paboTbl CO CTPOKaMM

DyHKIMSA OO0pbscHeHne
s.append(str) n00aBIseT B KOHEI[ CTPOKH CTPOKY Str
s.assign(str) MIPUCBANBAET CTPOKE S 3HAUCHHE CTPOKH Str
s.clear() OTUHUILAET CTPOKY, T.€. YIAJIIET BCE DIIEMEHTHI B HEU




s.compare(str)

CPaBHUBAET CTPOKY S CO CTPOKOM str 1 Bo3BpamaeT () B cimyvae
COBIIAJICHUE

s.copy(C, I, N)

KOIUPYET U3 CTPOKH S B CTPOKY C(MOXKET OBITh KaK CTpOKa
TUIA string, Tak ¥ cTpoka Tuna char) I cumBosIOB, HaUMHAS C
N-ro cumBosa

bool b=s.empty()

€CJIM CTPOKa IycTa, BO3BpalaeT true, nHaye false

s.erase(I,N)

yaansiet N aneMeHToB ¢ [-ro cumBolia




s.find(str,I) UIIET CTPOKY str HauMHasl ¢ [- ro cumBoONa

s.insert(pos, s1) BCTaBJISIET CTPOKY S1 B CTPOKY S, HAUMHASI C IO3ULIUU POS

int len=s.length() | 3anuceIBaer B len niuHy CTpOKHU

s.push back(symbol) | nob6aBinsieT B KOHEIl CTPOKH CUMBOJI

s.replace(index, OepeT n MepBbIX CUMBOJIOB U3 Str U 3aMEHSET CUMBOJIbI CTPOKH
n,str) S Ha HUX, Ha4YWHAas ¢ Mo3uiuu index
str=s.substr(n,m) | BO3BpaIllaeT m CUMBOJIOB HAUMHAsI C MO3UIIUU N
s.swap(str) MEHSIET COJIEPKUMOE S U Str MECTaMU.
s.size() BO3BpAIIACT YMCIIO JIEMEHTOB B CTPOKE.
(DYHKLI,I/IVI ana pa6OTb| co CTPOKamMy, npoTOoTUNDbI KOTOpPbIX OMUCaHbI B

3arosioBovyHom ¢anne string.h:

1. CpaBHeHMe cTpoK. OnA cpaBHEHUS CTPOK MCNOMb3YOTCA GYHKLUMM strcmp m
strncmp. OyHKUMA
int strcmp ( const char *strl, const char *str2);

NeKcuKorpadpuyeckmn cpaBHMBAET CTPOKM strl, str2 u Bo3epaltaet —1, 0 unum 1, ecnm cTpoKa strl cooTBETCTBEHHO
MeHblLUEe, paBHa UK H6oblue CTPOKM str2.

OyHKUNA

int strncmp ( const char *strl, const char *str2, size_t n);

NleKcMKkorpadmyeckn cpaBHUBAET He bosiee Yem N NepPBbIX CUMBOJIOB U3 CTPOK strl u str2. ®yHKuMs Bo3BpaLWaeT —
1, 0 uan 1, ecnn nepsble N CUMBOJIOB U3 CTPOKM strl COOTBETCTBEHHO MEHbLUE, PaBHbl UM Hoablle NepBbIX N
CMMBOJIOB U3 CTPOKM str2.
MNpumep:
// npumep cpaBHeHUA CTPOK
#include #include int

main() {

char strl[] = "aa bb"; char
str2[] = "aa aa"; char str3[] =
"aa bb cc";

printf("%d\n", strcmp(strl, str3)); // neuataer: -1 printf("%d\n",
strcmp(strl, strl)); // nevataert: -0 printf("%d\n", strcmp(strl,
str2)); // neuaraer: 1 printf("%d\n", strncmp(str1, str3, 5)); //
nevataet: O return 1;

}

2. KonnpoBaHue cTpok. [1na KoNMpoBaHUA CTPOK UCNOb3YIOTCA PYHKLMK Strcpy m
strncpy. PyHKUMA

char *strcpy ( char *strl, const char *str2);

KOMMpPYeT CTPOKY str2 B cTPOKy strl. CTpoKa str2 KonupyeTtca NOAHOCTbIO, BKOYas 3aBepPLUAtOLLMIA Hy1eBOM BaiT.
®yHKUMA BO3BpaLLL@eT yKasaTe b Ha strl. ECAn CTPOKM NMepeKkpbiBatoTCca, TO pe3y/ibTaT HenpeacKasyem.

DyHKLMA

char *strncpy ( char *strl, const char *str2,size_t n);



KOMMUPYEeT N CUMBOJIOB M3 CTPOKM str2 B CTPOKY strl. Ecaun cTpoKa str2 coaepKuT meHblle YeM N CMMBOJIOB, TO
nocneaHni HyneBso 6aNT KONUPYETCA CTONbKO Pas, CKOJIbKO HYXKHO



ONA paclUMpPEeHna CTPOKM str2 Ao n cmBo10B. PyHKLMA BO3BPALLAET YKa3aTelb Ha CTPOKY strl.
MNpumep:
char str1[80];

char str2 = "Copy string."; strcpy (
strl, str2);

printf ( strl); // neuyataet: Copy string.

4. CoeguHeHMe CTPOK. na coegMHEHUA CTPOK B OAHY CTPOKY MUCMO/b3yoTCA
dyHKUMmM strcat u strncat. PyHKuUmMA
char* strcat ( char *strl, const char *str2);

NpUCOeaMHAET CTPOKY str2 K cTpoKe strl, npuyem 3aBepluatolmii HyNeBoW 6alT CTPOKM strl cTupaetcs.
®yHKUMA BO3BpaLLL@eT yKasaTeslb Ha CTPOKY strl.

DyHKLMA
char* strncat ( char *strl, const char *str2,size_t n);

NPUCOEAMHAET N CUMBOJIOB M3 CTPOKM str2 K cTpoKe strl, npuyem 3aBepLlualolmii HyNeBoi BalT CTPOKM
strl cTupaetca. ®yHKUMA BO3BpALLAET yKasaTeNb Ha CTPOKY strl. ecnuM ANMHA CTPOKM Str2 MeHblue n, To
NPUCOEAMHAIOTCA TOMIbKO CUMBOJIbI, BXOAALIME B CTPOKY str2. MNocne coeguHeHUs CTPOK K CTPoke strl sceraa
AobasnsaeTcs HyneBow 6aliT. PyHKLMA BO3BPALLAET yKa3aTe/lb Ha CTPOKYy strl.

Mpumep:

#include <stdio.h>

#include <string.h> int
main ()
{

char str1[80] = "String "; char
str2 = "catenation "; char str3 =
"Yes No"; strcat ( strl, str2);

printf ("%s\n", strl); // neyataert: String catenation
strncat ( strl, str3, 3 );

printf ("%s\n", strl); // neyataert: String catenation Yes return
1;
}

5. Tlouck cmmeona B CTpoKe. 11 NOUCKA CMMBOJIA B CTPOKE MCMOb3YHOTCA
dyHKUmm strchr, strrchr, strspn, strecspn u strpbrk. ®yHKUMA
char* strchr ( const char *str, int c);

WLLET MepBoe BXOXAEHME CMMBOAA, 33a4aHHOro NapameTpom C, B CTPOKYy str. B cnyyae ycnexa ¢yHKUMA
BO3BpalLLAaeT YKasaTe/ib Ha NepBbl HANAEHHbIA CUMBOJI, a B c/lydae Heygaum — NULL.

DyHKUMNA



char* strrchr ( const char *str,int c);



WWET nociefHee BXOXAEHWEe CUMBOJA, 33[4aHHOrO MapameTpoM C, B CTPOKy str. B cnayyae ycnexa ¢yHKuuA
BO3BpaLLAeT YKasaTelb Ha NOCNeAHWI HalAEeHHbIW CUMBOA, a B ciyyae Heygaum — NULL.

Mpumep:

#include <stdio.h>
#include <string.h> int
main ()

{
char str[80] = "Char search";

printf ("%s\n", strchr ( str, 'r')); // neyaTaert: r search
printf ("%s\n", strrchr ( str, 'r')); // neyataer: rch return 1;

}
DyHKUMA
size_t strspn ( const char *strl, const char *str2);
BO3BpALLAeT WUHAEKC MepBOro CMMBOJA U3 CTPOKM strl, KOTOpbIi HE BXOAMUT B CTPOKY str2.
DyHKLMA
size_t strcspn ( const char *strl, const char *str2);
BO3BpaLLAeT MHAEKC NEPBOr0 CUMBOMA U3 CTPOKMU strl, KOTOpbIA BXOAMUT B CTPOKY Str2.
Mpumep:
int main ()
{
char str[80] ="123 abc";

printf ("n = %d\n", strspn ( str, 321" ); // neuataet: n = 3 printf ("n = %d\
n", strcspn ( str, "cba" ); // neyaTtaet: n =4 return 1;

!
DyHKUMA
char* strpbrk ( const char *strl, const char *str2);

HaxoAWT MepBbli CUMBOA B CTPOKe strl, KOTOpbIM paBeH O4HOMY M3 CMMBOJIOB B CTPOKe str2. B ciyyae ycnexa
GYHKUMA BO3BPALLL@ET YKasaTe b Ha 3TOT CMMBOJI, a B c/lyyae Heyaaum — NULL.

Mpumep.
char str[80] ="123 abc";
printf ("%s\n", strpbrk ( str, "bca" )); // neyaTaet: abc

6. CpaBHeHMe CTPOK. [Ns cpaBHEHWA CTPOK MCNoab3yrTcA yHKUMA  strstr.
DyHKUMNA

char* strstr ( const char *strl, const char *str2);



HaxoAWUT NepBOEe BXOXKAEHWe CTPOKWU str2 (6e3 KoHeuyHOro Hysnesoro 6aiTa) B CTpoky strl. B ciyyae ycnexa
dYHKUMA BO3BpaALLLAET yKa3aTeNb HA HaWAEeHHYI NOACTPOKY, a B ciayyae Heygaum — NULL. Ecam yKasatenb strl
YKa3blBaeT Ha CTPOKY HY/NEBOWN A/INHbI, TO PYHKLMA BO3BPALLLAET yKasaTenb strl.

Mpumep:



char str[80] ="123 abc 456;
printf ("%s\n", strstr ( str, "abc"); // neyatb: abc 456
7. Pa3bop cTpoKM Ha nekcembl. [Ana pa3bopa CTPOKM Ha NEeKCeMbl MCMOJb3yeTca

dyHKUMA strtok. PyHKUMA

char* strtok ( char *strl, const char *str2);

BO3BpALLAeT yKa3aTeNb Ha CAeAylolylo fekcemy (C10BO) B CTpOKe strl, B KOTOPOM pasaenuTensimu nekcem
ABNAIOTCA CMMBO/IbI U3 CTPOKM str2. B cayvyae ecnm nekcembl 3aKOHYMANUCH, TO GyHKUMA Bo3BpalaeT NULL. Mpwu
nepsom Bbi3oBe PpyHKLMM strtok napameTp strl gonxkeH yka3biBaTb Ha CTPOKY, KOTOpasa pasbunpaeTca Ha IeKCeMbl,
a Npu nocneayoLmx BbI30BaxX 3TOT NapameTp Ao/xKeH bbiTb ycTaHoBaeH B NULL. NMocne HaxoxaeHWa nekcembl
dyHKUMA strtok 3anmncobiBaeT Nocsie 3ToN eKceMbl Ha MECTO pasgennTenn Hyneson 6anT.

Mpumep.

#include <stdio.h>
#include <string.h> int
main( )

{
char str[]="12 34 ab cd"; char *p;

p = strtok (str," " );
while (p)

{

printf ( "%s\n", p ); // neyataet B cToN6MK 3HayeHus: 12 34 ab cd p = strtok (
NULL, nn );

}
return 1;
}

8. OnpepeneHne onunHbl CTPOKWU. [na onpepeneHna oiHbI CTPOKMK
ncnonbsyetca GyHKuma strlen. dyHkyma
size_t strlen ( const char *str);

BO3BpaLLL@eT AJIMHY CTPOKU, HE yUNTbIBaA NocaeaHuin Hyneson 6ant. Hanpumep, char str[] ="123";
printf ("len = %d\n", strlen ( str)); // neyataet: len=3

Mpumep BbINONHEHUA 3a8aHUA.

3apaHue. Hantn chosa Bo BBEAeHHOVI C KNlaBnaTypbl CTPOKeE, BbIBECTU UX HA 3KPaAH U NOACHUTATb UX
KO/IN4eCTBO.

Cxema nporpammbl NpeacTaBaeHa Ha pUCyHKe 24
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PucyHok 24

Mprmep nNporpammsi:

#include<stdio.h>
#include<string.h>



vid main()

{

char s[100],d[100]; int
i=0,j=0,bw,ew,len; gets(s);
len=strlen(s); while (i<len)

{
while((s[i]=="")&&(i<len)) i++; bw=i;
while((s[i]!="")&&(i<len)) i++; ew=i;
strncpy(d,&s[bw],ew-bw+1); d[ew-
bw+1]=0;
if (bw<len)
{i++

printf("%s\n",d);}
}

printf("Vsego slov %d\n", j);
}

KOHTpOAnbHble BONPOCHI

1. Ctpokn B s3blke C++: MNOHATUE CTPOKWU, OMNUCaHWE CTPOK B
nporpamme, obpalLeHme K 3nemeHTam CTPOKM.

2. Tpu cnocoba BBOAA CTPOK B C++.

3. Tpu cnocoba BbiBOAA CTPOK B C++.

4. Cnocobbl MHUUMaNM3aLumMn CTPOK (3aaaHne 3Ha4YeHn B nporpamme).

5. CtaHgapTHble PyHKUNM ans 06paboTKM CTPOK.

BapuaHTbl 3a4aHuUiA

[aHa nocnenoBaTeNbHOCTb CUMBOJIOB Sy, ..., Sy. TPyNNbl CMMBO/IOB, pa3aeneHHble Npobenom (og4HMM UK
HECKO/IbKMMMU) 1 He cofeprKalumne npobenos BHyTpU cebs, byaem Has3biBaTb CI0BAMM.

1. Onpegennutb 4nMcno CMMBOJIOB B CaMOM AJIMHHOM CnoBe CTPoku. Cnosa
oTaenatoTca 3Hakom “/”.

2. B npon3BO/IbHOM TEKCTe BblAENUTb U OTNne4YaTaTb C10Ba, HaYMHatlowmeca ¢
6yKBbI A.



3. B npon3BO/IbHOM TEKCTe BCTaBUTb MeXKAy MepBbiM U BTOPbIM C/IOBOM
HOBOE C/10BO.

4. B Npon3BONbHOM TEKCTE HAWTK M OTNeYaTaTb C10Ba, coAeprKalume byksy E.

5. OTneyaTtaTb BTOPOE U TPETbE C/I0BA NPOM3BO/IbHOIO TEKCTA.



6. B Npon3BO/SIbHOM TEKCTe BCTaBUTb MeXAY BTOPbIM M TPETbMM C/IOBOM HOBOE
CNoBO.

7. B npon3BONbHOM TEKCTE HAalUTK M OTNeYaTaTb BCE CN0BA AJIMHOM 5 cumBonoB.

8. B Npon3BO/IbHOM TEKCTE HATKM CaMoe KOPOTKOE C/N0BO.

9. B nocnepoBatenbHOCTU M3 10 NATUOYKBEHHbIX CNOB HAWTU M NOMEHATbL MECTaMM
napy CNoB, Yy KOTOpPbIX MnepBble TPpM OyKBbl O4HOrO COBMNAZAIOT C MOCAEAHUMMK Tpemsa
6yKBaMu gpyroro.

10. Ynopagouutb B andaBMTHOM MopAAKe nocaegoBaTenbHocTb wm3 10
NATUOYKBEHHbIX CNOB.

11. B ctpoke u3 50 cmmBONOB OTAe/NbHble cnoBa pasgeneHbl npobenom.
Ynopsaaountb CTPOKY TaK, 4TODObl Kaxkgoe creaywouwee CA0BO Oblno He Kopode
npeablayLwero.

12. Pacnono»utb cnoBa CTPOKKU B NopAaKe, 06paTHbIM UCXOAHOMY.

13. NMoacuntatb KONMYecTBO BYKB ‘@’ B NOCneaHEM CIOBE CTPOKM.

14. HaltM KOAMYecTBO CNOB, Yy KOTOPbIX MNEPBbIA U MNOCNEAHUA CUMBO/DI
COBMadaloT Mexay coboi.

15. UCKNounTb M3 CTPOKKU CNOBA, PACNO/IOXKEHHbIE Mexay CKobkamu (, ). Camu
CKOBOKM A0MKHbI ObITb MCKAKOYEHDI.

16. B npon3BO/IbHOM TEKCTE HANTW M OTNEYaTaTb C/I0BA, coaepKalme 6yksy A.

17. OTneyaTaTb NnepBoe 1 BTOPOE C/I0BA NPON3BOIbHOrO TEKCTA.

18. B npon3BoNbHOM TEKCTE BCTaBUTb NOC/Ie MEPBOro C/1I0Ba HOBOE CNOBO.

19. B npon3BONbHOM TEKCTE HAaUTM M OTMNeYaTaTb BCE CNOBA AJIMHOM 4 cMmBOAa.

20. B npon3BONbHOM TEKCTE HAUTWU Camoe AJIMHHOE CN0BO.

21. BbINnONHWTb CpaBHEeHMe ABYX CTPOK S WM d. Pe3ynbTaT BbiBECTM B BUAE
CoObWEHNA KUAEHTUYHBI» NN «HE NOEHTUYHDIY.

22. [lo6aBuTb B KOHeL, CTPOKM HOBOE CNOBO, AJIMHHOK 5 cMMBNOB, MHaYe BblAaTb
coobuieHne o6 ownbke.

23. [N06aBnTb B HAYaN0 CTPOKM HOBOE C/NIOBO, HauMHatoweecs ¢ OyKBbl 4, MHAuve,
€C/IN CNOBO HauMHaeTcA C Apyroh OyKBbl BbIBECTM cOObLLEHWME O HEBO3MOXHOCTU
pobasnenHus.

24. MocuMTaTb KaKoe KO/IMYeCTBO pa3 BCTpeyaeTca 6yKBa n (3agaetca npu Kaxkaom
BbIMNO/IHEHMWN aITOPUTMA).

25. MpoaHanu3nMpoBaTb MacCMB CUMMBOJIOB, COCTOALWMWA M3 N cumBOnOB. Ecaum
MacCMB COCTOUT U3 N-5 cumMBO0B, A06aBUTb B KOHeL, HAbop CUMBOJIOB rrTTIT.



Pa6ora Ne 7

Tema: "Moanporpammsbl. PyHKLUN"

Llenb paboTbl: M3yyeHue NpaBu COCTaBAEHMA U UCMOIb30BaHNA GYHKLMI B Nporpammax Ha C++.
KpaTKue TeopeTuuyeckue ceeeHus.

B NpaKTUKe NporpaMmMMpPOBaHUA YaCcTO CKAAAbIBAlOTCA CUTYyaLMU, KOTAA O4HY U Ty Xe rpynny onepaTtopos,
peanusyloWwmnx onpeaenéHHyto Lenb, Tpebyetca NoBTopuTb 6€3 U3MEHEHUI B HECKONbKMX MecTax Nporpammei.
[na nsbaeneHuns ot CTo/b HePaLUMOHaNbHOM TPaTbl BpEMeEHM 6blia NpeanoXKeHa KoHUenuMa noanporpammsl.

Moanporpamma — MMEHOBAHHAsA, SIOTMYECKM 3aKOHYEHHasA rpynmna onepaTtopoB A3blKa, KOTOPYD MOXHO
BbI3BaTb 4/1A BbINOAHEHMA Nt060E KOAMYECTBO Pa3 M3 Pas3/IMYHbIX MECT Nporpammsl. B s3bike C++ nognporpammol
peann3oBaHbl B BUAE GYHKUMIA.

®PyHKUMA — 3TO NOMMEHOBAHHbIA Habop OMUCaHWIN M OMNEepaTopoB, BbIMOJHAOWMX ONPeaeNEHHYIO
3ada4vy. OYHKUMSA MOXKEeT MpUMHMMaTb NapameTpbl M BO3BpaWaTb 3HadveHue. MHopmaumsa, nepepasaemas B
byHKUMO anAa 0bpaboTKKM, HasbiBaeTCA MNAPaMeTPOM, a Pe3yibTaT BblYMCAEHUSA QYHKUUM €€ 3HAYeHuem.
Ob6paleHne K GyHKUMM Ha3bIBAOT BbISOBOM.

OnucaHue GpyHKLMM COCTOUT 13 3aroN0BKa U Tena QyHKLMK:

™MN UMA_YHKUMKN(CNUCOK_NepeMeHHbIX)
{

Teno_QpyHKUMM

}

3aronoBoK QYHKLMMU COAEPHKUT:

— TuUn BO3BpaW,AemMoro ¢yHKUMEN 3HAYeHMA, OH MoXKeT ObITb Nt06bIM; ecnu
bYHKLMA He BO3BpaALLAeT 3HAYeHMA, YKa3blBaKOT TUN void;

— UmA_OYyHKUUM;

— CMUCOK_MNepemMeHHbIX — nepeyeHb nNepegaBaemMblXx B OGYHKUUIO BeNYUH
(aprymeHTOB), KOTOpPbIE OTAENATCA APYr OT APYra 3anAaTbIMU; ANA KaXKA0N NepeMeHHOM’
M3 CNMCKA YKa3blBAETCA TMM U UMA; eCcnn PYHKLUA HE MMeeT apryMeHTOB, TO B CKOOKax

yKa3blBaloT anMbo tmn void, imbo Huuero.

Teno ¢yHKUMM NpeacTaBnseT cobol NocnenoBaTeNlbHOCTbL ONUCAHUI UM ONEpPaTopoB, 3aKAOYEHHBIX B
durypHble cKobKu.

B obuiem BUAe CTpyKTypa Nporpammbl Ha C++ MOXKET UMETb BUA;:

ANPEKTUBbI KOMMNMUNATOPA

TMN nma_1(cnncoKk_nepemeHHbIXx)

{

Teno_¢dyHKuum_1;



}

™N UMA_2(CNUCOK_NepeMeHHbIX)

{

Teno_QpyHKuun_ 2;

TMN UMA_N(CNUCOK_NepemMeHHbIX)

{

Teno_odyHKuum_n;



int main (cnMcok_nepemeHHbIx)

//Teno GpyHKUMM MOKET coaepKaTb onepaTopbl BbI30BA

//byHRUMI ma_1, uma_2, ...,
UMA_n
TENO_OCHOBHOM_GYHKUNK;

OgaHako gonyctuma m gpyras ¢popma 3anucm nporpaMmHOro Koaa :

ANPEKTUBbI KOMMUNATOPA

™N MMmA_1(CNMCOK_nepemMeHHbIX);
™MN MMA_2(CNUCOK_NepeMeHHbIX);

TMN UMA_N(CNUCOK_NepemMeHHbIX);
int main (cnncok_nepemeHHbIX)

//Teno dyHKLMM MOXKeT coaeprKaTb OnepaTopbl BbI30BA

// dyHKUMIA umAa_1, umsa_2, ...,
MMA_n
TeN0_OCHOBHOW_(YHKLNY;

TMN UMA_1(cnMCcoK_nepemeHHbIX)

Teno_¢yHKunmn_1;

TMN UMA_2(CNMCOK_MNepPEMEHHbIX)

Teno_¢yHKUnmM_2;



TMN UMA_N(CNUCOK_NepemMeHHbIx)

Teno_¢dyHKUum_n;

3aecb GyHKLMM onucaHbl nocie GyHKLUMM main(), ogHaKo A0 Heé nepeyncneHbl 3aroIoBKU Bcex GYyHKLUN.
Takoro poZa onepeskatowme 3aro/IoBKM HasblBalOT NPOTOTUNAMM GYHKUMIA. MPOTOTMN yKa3biBAaeT KOMMUAATOPY
TUN [aHHbIX, BO3BPALLAEMbIX GYHKUMEN, TUN NepemeHHbIX, BbICTyNalowWwmx B POAU apryMeHTOB, U MNOPAJOK MX
cnenosaHusA. MpPoToTUNbI UCNONL3YIOTCA ANA MPOBEPKU MPaBUIbHOCTY Bbi30Ba QYHKLUMIA B OCHOBHOW Nporpamme.

BbI3BaTb QYHKUMIO MOXKHO B N1106OM MecTe nporpammbl. Jasa BbizoBa GyHKLUMM HEOBXOOMMO yKasaTb eé
MMA W B KPYrblX CKOBKax, Yepes 3anATyi0 NEpPeqYuciiMTb MMeHa WAN 3HAYeHWA aprymeHTOB, ec/M TaKoBble
MMetoTCA:

nma_yHKLMU(CNUCOK_NepeMeHHbIX);

PaccmoTpum npumep. Cozgaanm dpyHKumio f(), KoTopas He MmeeT BXOAHbIX 3HAYEHWUI U He dopmupyeT
pesynbTart. Mpu BbI30BE 3TOWM GYHKLUMM HA 3KPAH BbIBOAUTCA CTPOKa cumBonos "C Hosbim Fogom, ".

ttinclude <iostream>
using namespace std;

void f () //Onucanue dyHKumuU.

cout << "C Hosbim logom, ";



}

int main ()

{

f(); //Bbi3oB dyHKUMMN.
cout <<"CrypeHt!" << end|;

f(); //Bbi30B pyHKUMM.

cout <<"Mpenogasatens!" << endl;
f(); //Bbi30B dpyHKUMM.

cout <<"Hapopg!" << endl;

}

Pe3synbTaTom paboTbl Nporpammbl 6yayT TpU CTPOKMU:
C HoBbim lNogom, CtyaeHT!

C Hosbim lNogom, Mpenogasatenn!
C Hosbim logom, Hapog!

Nanee npuseaéH npumep NPOrpaMMmbl, KOTOPasA BblUMUCAAET 3HaYeHMe BbipaxkeHua sin’(a)+cos’(a) npw
3a@aHHOM 3Ha4yeHuMM a. 3aecb GyHKUMA radian BbINONHAET NepeBo, rpagycHol Mmepbl yraa B pagmaHHytol,

#include <iostream>
#include <math.h>
#define P1 3.14159
using namespace std;

double radian ( int deg, int min, int sec )

{
return ( deg * PI/180+min* PI /180/60+ sec * Pl /180/60/60);
}
int main ()
{

int DEG, MIN, SEC; double RAD;
//BBOA, AaHHbIX.

cout<<" Input :"<<endl; //BennumnHa yrna:
cout<<" DEG ="; cin >>DEG; //rpaaychbil,
cout<<" MIN ="; cin >>MIN; //MuUHyTbI,
cout<<" SEC ="; cin >>SEC; //cekyHapbl.



//BennuunHa yrna B pagmnaHax.

RAD=radian (DEG, MIN, SEC); //Bbl30B ¢pyHKLMMU.
cout << " Value in radian A="<<RAD << end|;

//BbluMcneHVe 3HaYEHNA BbIPAXKEHUSA U €ro
BbIBOA,. cout << " sin (A) A2+ cos (A) A2=";

cout << pow( sin (RAD), 2 )+pow( cos (RAD), 2 ) << endl;
return O;

MepemeHHble, OMUCAHHbIE BHYTPU GYHKUMM, a TaKKe NepemMeHHble M3 CNUCKa aprymMeHToB, ABASAIOTCS
NIOKaNbHbIMUKU. Hanpumep, ecam nporpamma COAEpPXKUT MNATb PasHbIX GYHKLUUM, B KaXKAON M3 KOTOPbIX OnMcaHa
nepemeHHasa N, To ana C++ 3To NATb Pas3NUYHbIX NepemeHHblX. ObnacTb AeUCTBMA JIOKA/NIbHOM NepemeHHOoN He

BbIXOAMT 33 PaMKM GYHKUMWN. 3HAYEHUA NI0KANbHbIX NEPEMEHHbIX MEXKAY BbI30BaMM OAHOW U TON e QYHKLMU He
COXpaHstoTCA.

MepemeHHble, onpegenéHHble g0 06bABNEHMA BCeX QYHKUMA M JOCTYMHble BCeM GYHKLMAM, Ha3bIBalOT
rnobanbHbiMW. B GYHKUMKM 1106anbHYIO NEPEMEHHYID MOMKHO OTAMYMTb, €CAM He OnucaHa JloKasbHan
nepemeHHas ¢ TeMU e MmeHem. [obasnbHble



nepemeHHble MPUMEHAIOT ANA Nepefayn AaHHbIX mexay GYHKUUMAMM, HO 3TO 3aTPYAHAET OTAAAKY NPOrpammbl.
Ona obmeHa paHHbIMKM MeXAy OYHKUMAMM MCNONb3YIOT NapameTpbl GYHKLMIA M 3HAYeHWs, BO3BpaLLAEeMble
dyHKUMAMMN.

Mpumep BbINO/IHEHUA 334aHUA.

3apaHue. Haitn MaKCUMabHYHO cymmy 3/1eMeHTOB CTPOK  MaTpuLbl 3x5 ¢
ncnosb3oBaHMem QYHKUNA.

Cxembl nporpamm ¢yHKUMI BBOAA-BbIBOAA M 06paboTKM AaHHbIX NpeAcTaBaeHbl Ha
puUcyHKax 25 1 26. Cxema rnaBHoM GyHKLMM main NpeacTaBneHa Ha pUCyHKe 27:

Inparr (a[m][n]) outarr (a[m][n])
Unkn 1 Unkn 1
i=0; i<3;i++ i=0; i<3;i++

/_Iﬁ/_lﬁ

Bsopa, BbiBog,

alillil alillil
Unkn 2 Unkn 2

Unkn 1 Unkn 1

BbIXO/, BbIXOS,

PucyHoK 25 — ®yHKUUM BBOAA U BbIBOAA MAacCMBa AaHHbIX



processarr (a[m][n])
Bxop, @
Unkn 1
i=0; i<m; i++
\
s=0
max=s
LUukn 2
i=0; i<n; j++
O
| -«
. Uunkn 1
s+=ali][j]
\
Umnkn 2 return max
Bbixop,

PucyHok 26 — ®yHKuMA 06paboTkM MmaccuBa AaHHbIX

Ha4vano

m=3
n=5

inparr(b)
I

outarr(b)

BbiBog,
processar(b)

KoHeu,



PucyHoK 27 — TnaBHaa GyHKUMA nporpammbl main



Mprmep nNporpammsi:

#include <stdio.h>
const int m=3, n=5;

//byHKuma BBOAA

void inparr(int a[m][n])
{

int i,;

for (i=0;i<m;i++)

for (j=0;j<n;j++)
scanf("%d",&ali][j]);

}

//dyHKUMA BbIBOAA

void outarr (int a[m][n])

{

intij;
printf("Matrica:\
n"); for (i=0; i<m; i+
+)

{

for (j=0; j<n; j++)
printf("%5d", a[i][jl);
printf("\n");

}
}
int processarr(int afm][n])

{

inti,j,s,max;
for(i=0;i<m;i++)

{

s=0;



for (j=0;j<n;j++)
s+=ali][jl;

if (i==0) max=s;

else if (max<s) max=s;
}

return max;

}

void main()

{

int b[m][n];
inparr(b);
outarr(b);

printf("Maximalnaya summa stroki = %d", processarr(b));

}



KoHTpoabHble BONpOChHI

1. CTpyKTypa PpyHKUMM B A3bIKe C++, ee 3arosI0BOK.
2. Bbi30B GyHKUMN.

3. Cnocobbl nepeaayn NapameTpoBs.

4. OnepaTtop return (2 popmbl 3anucu).

5. OnucaHue ¢oyHKUMKM (NpoToTUn).

BapuaHTbl 3agaHUA

Cm. 3agaHue K nabopatopHoi pabote No 5.

2.3. Ilepevyennb BONPOCOB AJ1l MOATOTOBKH 00y4arOIIUXCS K MPOMEKYTOYHON aTTeCTAlUMH
(3auery)
1. OcHOBBI aIrOPUTMHU3ALUU U IPOTPAMMHUPOBAHUS
2. Metoap! hopmanbHOro ONUcaHus alropuTMoB. CXeMbl alIrOpPUTMOB.
3. OcHOBHBIE XapaKTEPUCTUKHU AJITOPUTMOB U 3TaIbl UX pa3pabOTKH.
4. ba3oBble Pa3HOBHUIHOCTH IIPOrPAMMHBIX aIrOpUTMOB. [IpUHIUIBI AITOPUTMHU3ALUH.
Pa3BeTBiIEHHBIE U TUKINYECKHUE aNTOpUTMBbI. CII0KHBIE LIUKIIBL.
5. AnroputMsl ¢ MaccuBamMu. B3auMocBs3b anropuTMoB, MOJI€NIEN JaHHBIX U TOCTAHOBOK
3a1a4. AJTOPUTM U €T0 NPOrpaMMHasl pean3arysl.
6. [TonsiTre s3bIKa MPOrpaMMUPOBAHUS.
7. OCHOBHBIE TIAPAJUTMBbI IPOTPAMMHPOBAHUS - IIPOLEAYPHOE, JIOTUUECKOE,
(GyHKIIMOHATIbHOE, 00BEKTHO-OPUEHTUPOBAHHOE NIPOTrPAMMUPOBAHHE.
8. OcHOBHBIE KJIaCCU(PUKALIMOHHBIE TPU3HAKU U XapPAKTEPUCTUKU SI3bIKOB
nporpaMMupoBanusa. CHHTAKCHUC U CEMAHTHKA S3bIKa.
9. IloHsATHE AaNrOPUTMUYECKOTO SI3bIKAa IPOrPaMMUPOBaHUS U Hanboee
pacnpocTpaHeHHbIE IPECTABUTENIN YHUBEPCAIbHBIX aJITOPUTMUYECKUX A3BIKOB BHICOKOTO
YPOBHSI.
10. Cuctema nporpaMMHpOBaHUs U HHCTPYMEHTAJIbHbIE CPEICTBA MOAJEPKKH OCHOBHBIX
ATANOB IIPOEKTUPOBAHMS IPUKJIAHBIX IPOIPAMMHBIX IIPOAYKTOB C HCIIOJIb30BAaHUEM
AITOPUTMHUYECKOTO 53bIKA IPOrPAMMUPOBAHHUS.
18
11. dyHKuMOHATBHOE COEpKAHKUE ITPOLIECCOB KOMITUIISILIUMY (TPaHCIISLUY,
MHTEPIIPETALNN) U IOCTPOEHUS 3arPy30UHBIX MOYJIEH, OTJIaJOUYHBIX ONEepallil U TECTUPOBAHUS.
12. CtpyKTypHOE ITpOorpaMMHUpOBaHHE: 00Iast XapaKTepucTHKa si3bika C++
13. Mecro si3bika C++ B 00111€# HepapXuK aIrOPUTMUYECKHX SI3bIKOB
[IPOrpaMMHUPOBAHUS.
14. Peanu3anus s3pIKa Ui pa3InyHbIX BBIYMCIUTEIBHBIX IUIATGOPM U ONIEPALMOHHBIX
cpen.
15. UnTerpupoBanHas cpena nporpamMmmupoBanus cucteMbl MS Visual Studio C++.
16. CTpykTypHOE IporpaMMHpOBaHHE: CTPYKTYypa MporpamMmsl Ha si3pike C++
17. [loHsTHS IPOTrPaMMBI, MOJYJIsl, IPOrpaMMHOM equHULBL. OO1Ias CTpyKTypa
nporpammsl. [loap3oBarensckue u OuOIMOTeUHbIE GYHKIIUU. 3ar0JI0BOYHBIC (haiiIbL.
18. IIpenpoueccop 1 ero OCHOBHbBIE AUPEKTUBBI.
19. CtpykTypHOE IpOrpaMMHpPOBAHUE: OCHOBHBIE AJIEMEHTHI s3blka C++
20. Andasur s3bika. UneHTuukaTopsl.
21. KnroueBble ci10Ba M CUMBOJIbL. 3HakH onepauuii. CHHTaKCUC ONMUCAHUS KOHCTAHT
U riepeMeHHbIX. OCHOBHBIE TUIIBI JaHHBIX.
22. CTpyKTypHOE MpOrpaMMHUPOBAHUE: ONIEPALIMH U BbIPAXKEHUS
23. Apudmerndeckue onepanuu. Onepanuy HHKPEMEHTAlMU U IeKPEMEHTALHH.



24. Jlornueckue ornepamuu 1 onepanuu otHoueHus. Onepanus yciaoBHsL.

25. Onepanus npucBauBanus. Onepauus sizeof. [Ipuopurer onepauuii. Haznauenue
BbIpakeHM. [IprMepsl BeIpaxeHUH.

26. CTpyKTypHOE IPOrpaMMHUpPOBAaHUE: ONIEpaTOPhl YIPaBICHUS

27. OCHOBHBIE BU/IbI OIIEPATOPOB - ONEPATOPHI LIMKIJIOB, YCIOBHBIX U O€3yCIOBHBIX
Hepexo/10B, onepaTop BeIOOpa. BecomorarenbHble onepaTopsl.

28. IlpocrTeiiiue onepatopsl KOHCOIBHOTO BBOJIA - BHIBOJIA.

29. CTpyKTypHOE IPOrpaMMHUpPOBAaHUE: YKa3aTelll, CChUIKH, MAaCCUBBI

30. Hcnonp3oBanue ykaszarenen Kak cpe/icTBa XpaHeHus aapeca. IMena ykazareneil.
Onepanuu Haj ykazaTtenasimu. OnepaTop pa3bIMEHOBaHUS.

31. Ucnonp3oBanue oneparopa ajapeca (&) mpu padoTe CO CChUTKAMH.

32. Bo3BpailieHue 3Ha4€HUM ¢ TOMOIIBIO CCHUIOK.

33. Ilonarue maccuBa. CHHTaKCHC OMHCaHUs MaccUBOB. OOpalieHue K dIeMeHTaM
MaccuBa. MIHMInanu3amus MacCuBOB.

34. MaccuBbl 1 yKa3aTeiu.

35. JIByMepHBbIE U OJJHOMEPHBIE MaCCHBBI.

36. BBox 1 BBIBOJT MaCCHBOB.

BOl'lpOCbI K 3K3aMEHY

. [lonaTne anropurma.

. MeTonbl popManbHOTo ONMCaHUs alrOpPUTMOB.

. CXeMblI aJIropuT™MOB.

. OCHOBHBIE XapaKTEPUCTUKU AITOPUTMOB U ATAIIbl UX Pa3pabOTKH.

. ba3oBble pa3HOBUIHOCTH IPOrPAMMHBIX AITOPUTMOB.

. [TprHIUIBI aNTOPUTMH3ALHH.

. Pa3BeTBIIEHHbIE U HUKINYECKHUE aJITOPUTMBI.

. CnoXHbIe LIUKJIBL.

. AJITOPUTMBI C MAaCCHBaMHU.

10. B3aMOoCBs3b QJITOPUTMOB, MOJIeNIEN TaHHBIX U IOCTAHOBOK 3a/1a4.

11. AnropuTtm 1 ero nporpaMMHasi peaan3arusi.

12. [lonsTHE SI3bIKA IPOTPAMMHUPOBAHUSL.

13. OcHOBHBIE TapaJAUrMbl IPOrPaMMHUPOBAHUS - TIPOLIEAYPHOE, JOTHYECKOE,
(GYHKINOHATIBHOE, 00BEKTHO-OPHEHTUPOBAHHOE ITPOIPaMMHUPOBAHUE.

14. OcHoBHBbIE KJ1accU(PUKALIMOHHBIE TPU3HAKU U XaPAKTEPUCTUKH S3bIKOB
pOTrpaMMHUPOBAHMUSL.

15. CuHTaKcuc 1 ceMaHTHKA S3bIKA.

16. [ToHsITHE aNTOPUTMHUUYECKOTO sA3bIKA POrPAMMHUPOBaHMS U HauboJee
pacnpocTpaHEeHHbIE IPEICTABUTENIN YHUBEPCAIBHBIX aJITOPUTMUYECKUX A3BIKOB BHICOKOTO
YPOBHS.

17. Cuctema nporpaMMHpOBaHMsI U HHCTPYMEHTAJIbHBIE CPEICTBA MOAJEPKKH OCHOBHBIX
ATAIOB NMPOEKTUPOBAHMS TPUKJIAAHBIX IPOTPAMMHBIX MPOIYKTOB C HCHOIb30BAHUEM
AITOPUTMHUYECKOTO S3bIKA IPOrPAaMMUPOBAHHUS.

18. ®yHKIMOHATIBHOE COIEPIKaHUE MTPOLECCOB KOMIMIISILIUMU (TPaHCISILNY,
MHTEPIIPETALNN) U IOCTPOCHUS 3arPy30UHBIX MOJTYyJIEH, OTJIaIOUHBIX ONEepalfil U TECTUPOBAHUS.
19. Mecto s3bika C++ B 00111€# HepapXuH aITOPUTMUYECKHX S3BIKOB
IIPOrpaMMHUPOBAHUS.

20. Peanuzanus sf3bIka Ui pa3InYHbIX BEIYUCIUTEIbHBIX IUIAT(GOPM U ONEPALIMOHHBIX CPE.
21. UnTerpupoBaHHas cpeaa nporpaMMmupoBanust cucreMel MS VS C++.

22. TloHsTHSA TPOTrPaMMBI, MOJYJIsl, IPOIPAMMHOM €JMHHUIIBI.

23. O6m1as CTpyKTypa NporpaMmel.

24. ITonp30BaTeIbCKHE U OMOTHOTEYHBIC (PYHKITHH.

25. 3aronoBo4HbIe (ailibl.

26. [Ipenporieccop U ero OCHOBHbIE IUPEKTHUBBI.
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27. Andasur s3eika C++. UneHTuduUKaTOpHI.

28. KiroueBble ClI0Ba M CUMBOJIBI.

29. 3Haku onepanui.

30. CuHTaKCUC ONMCaHUS KOHCTAHT U MIEPEMEHHBIX.

31. OcHOBHEIE TUIILI JAaHHBIX.

32. ApupMeTudeckue oneparuu.

33. Onepaluy MHKPEMEHTAIUU U JEKPEMEHTALINH.

34. Jlornyeckue onepannu u onepanuu oTHouieHus. Onepauus ycinosus (?:). Onepanus
MPUCBAUBAHMUS.

35. Omneparus sizeof.

36. [Ipuopuret onepanuii.

37. Ha3HaueHue BbIpaKCHUH.

38. OnepaTopbl IUKIIOB,

39. OnepaTopsl YCIOBHBIX U O€3yCIIOBHBIX MIEPEXO0/IOB,

40. OmnepaTtop BbIOOpA.

41. BcnomoraTenbHbIE ONIEPaTOPHI.

42. OnepaTopbl KOHCOJIBHOTO BBOJIA - BEIBOJA.

43. Ucnonp30BaHKEe yKa3aTesel Kak Cpe/ICTBAa XpaHEHHS ajipeca.

44. imena ykazarteneil.

45. Onepanuy Haj yKa3aTeasiMu.

46. OnepaTop pa3bIMEHOBAHUSI.

47. Ucnonp3oBanue orneparopa aapeca (&) mpu paboTe co CChUIKaMH.

48. Bo3BpalieHre 3Ha4YE€HUM ¢ MOMOIIBIO CCHUIOK.

49. Ilonsarue maccuBa. CHHTAKCHUC OMUCAHUSI MACCUBOB.

50. OOparieHue K 3eMeHTaM MaccuBa. VHUInanu3ammsi MacCUBOB.

51. MaccuBsbl 1 yka3arenu. J|ByMepHbIe 1 OJJHOMEPHbIE MAacCUBBI. BBOJT U BBIBOJI
MacCHBOB.

52. TlepeumenoBanue Tumos (typedel).

53. Ilepeuncnenus (enum).

54. CtpykTyphl (struct).

55. O6benuaeHMs (union).

56. O0bsaBneHNE U onpeeneHne GyHKINN. Bp130B GpyHKINIA.

57. ®opManbHbIe B (paKkTHUYECKHE MapaMeTphl PyHKIUH. MexaHu3M nepeaaun
[apaMeTpoB 10 3HAYEHHUIO U I10 aJpecy.

58. Ileperpy3ka QpyHKITUI.

21

59. I'moGanbHbIe U JTOKaIbHBIEC TepeMeHHble. O0IacTh BUTUMOCTH U BPEMS KU3ZHU
00BEKTOB.

60. Knaccel mamsitu.

61. IlonsiTue pekypcuu.

62. Moaenu maMsaTH.

63. Cratuyeckue U TUHAMUYECKHE JIaHHBIE.

64. MexaHU3MBbI BbIAICTICHUS, IEpEpACTIPEICTICHHIS U OUUCTKU TUHAMUYECKON MaMsITH.
65. @yHKIUHU, TOIEP>)KUBAIOIE OCHOBHBIEC ONIEPAIIMH C TMHAMUYECKOU MaMsIThIO.
66. Onepatopsl new u delete.

67. Jlunamuueckue CTpyKTypbl 1aHHBIX.

68. JIuneitHbIe CIUCKHU, CTEKH, OUepeIn, OMHApHBIC JePEBbS.

69. Onucanre 1 BHyTpeHHEE TpeIcTaBIeHUE (PaiiiioB.

70. TexcroBble 1 OMHApPHBIC (ailiIbl.

71. Ba3oBsie oneparuu Hax painamu. Pexumel qoctyma. [lo3unuonupoBanue B ¢aiine.
72. bubnuoreunsie GyHKIUUA padboTHI ¢ (aitmamu. [loHsTHE MOTOKA.

73. CrannapTHbie MOTOKU B C++.

74. ®yHKIUU PabOTHI ¢ TOTOKAMU



2.4. IlepeyeHb TeM KOHTPOJIbHBIX PadoT
1.0nuwuTe CTPYKTYPY Nporpammsl Ha A3bike C++.
2.0nNuwnTe MMNEPaTMBHYO NapaguMrmy nporpammuposaHus. Mpueeante 0630p A3bIKOB.
3.0nnwunTe 06BEKTHO-OPUEHTUPOBAHHYIO Napaanrmy nporpammmnposaHms. NMpuseamTe 0630p A3bIKOB.
4.0nuwmnTe GYHKLMOHANbHYIO Napaaurmy nporpammuposaHma. Npuseaute 0630p A3bIKOB.
5.0nuwunTe norMyeckyro napagmrmy nporpammmpoBanus. Mpuseaute 0630p A3bIKOB.
6.LenoyncneHHble TUMbl AaHHbIX B A3blKe C++.
7.BewectBeHHble TUNbl AaHHbIX B A3blke C++.
10.UHCTPYKLUMA npucBanBeaHuA.
11.MpusBeaeHne TMNOB B A3blKe C++.

3. MeToauveckne MaTepHaJIbl, ONpeessoIHe NPoueIypy U KPpUTePpUU OLeHUBAHUS
chopMHUPOBAHHOCTH KOMIIETEHUM NIPH MPOBEACHUM MPOMEKYTOYHOM aTTeCTALMHU

Kputepun (popMupoBaHusi OIleHOK 10 0TBETAM HA BONMPOCHI, BLIMOJHEHUIO TECTOBBIX 3a1aHN

- OIICHKA «OTJIMYHO» BBICTABISETCS 00Yy4aIOUIEMyCsl, €CJIM KOJTHMYECTBO MPABUIBHBIX OTBETOB
Ha Borpockl coctanisieT 100 — 90 % ot obiero o6bEMa 3a1aHHBIX BOIPOCOB;

- OLIGHKAa «XOPOIIO» BBICTABISIETCA O0YyYaIOLIEMYCs, €ClIU KOJMYECTBO MPABUIBHBIX OTBETOB
Ha BOIPOCHI — 89 — 76 % oT o0m1ero 06b€Ma 3a1aHHBIX BOTIPOCOB;

- OILIGHKa «Y/AOBJIETBOPUTEJBbHO» BBICTABISCTCS OOydYalolmeMycs, €clid KOJUYEeCTBO
MPaBUJILHBIX OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % 0T 0011ero o0bEMa 3a1aHHBIX BOTPOCOB;

- OIICHKa «HEYJ0BJETBOPHUTEIbHO» BBICTABIACTCA OOYy4YaIOUIEMYCsS, €CIU KOJIUYECTBO
MpaBUJILHBIX OTBETOB — MeHee 60 % oT 001Iero o0bEMa 3a1aHHBIX BOIPOCOB.

Kpurtepuu (popMupOBaHNS OLIEHOK 0 pe3yJbTaTaM BBINOJHEHHU 3aaHUii

«3a4TeH0» — CTAaBUTCS 3a PabOTy, BBINOJHEHHYIO IOJIHOCTBIO 0€3 OIIMOOK M HEIO0YeTOB B
COOTBETCTBUM C 3afaHueM. OOywaromuiicsi MOJHOCTBIO BiajaeeT uMHpopManued mo teme paloThl,
peLII BCe MOCTABJICHHbIE B 3aJaHUHU 3aJlauu.

«He 3auteHo» - ctaBuTCs 3a palOTy, eciii OOy4YarOIIMKCS MPABUIBHO BBINOJHUI MeHee 2/3
BCEr0 3aJaHMs, MCIOJB30BaJl IPH BBINOJHEHUH HENPaBWIbHBIC aJITOPUTMBI, JOMYCTHII TIpyOble
OMMOKH MIPU POTPaMMHUPOBAHUH, CPOPMYITHPOBAT HEBEPHBIE BHIBOJIBI TI0 PE3yJIbTaTaM PaOOTHI.

Buowl owubox:

- 2pybvie OWUbKU: He3HAHUE OCHOBHBIX NOHAMUL, NPAGUIL, HOPM, HE3HAHUEe NPUeMO8 peuiteHus
3a0au; owuOKY, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII08US NPEONONCEHHO20 3A0AHUSL.

- HezpyOvle OUUOKU. HEMOYHOCMU POPMYTUPOBOK, ONpedeeHUll;, HePAYUOHAIbHBIL 8blO0pP X00a
peueHus.

- Heoouemvl. HepaAYUOHANbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEeUIHOCU 6
Gopmynuposxe 86160008, HebOpedcHOe 8bINOIHEHUE 3A0AHUSL.

Kputepun ¢popMupOBaHHS OLEHOK IO 3a4eTy

«3auTeHo» - OOydYarOIIWIiCS JEMOHCTPHPYET 3HAHWE OCHOBHBIX DAa3/IelOB IPOTPaMMBI
U3y4yaeMoro Kypca: ero 0a3oBbIX MOHATUN M (yHIAMEHTAIbHBIX MPoOJeM; Mpuodpes HEOOXOIUMbIe
YMEHUS U HABBIKH, OCBOWJI BOIIPOCHI MMPAKTHYECKOTO MPUMEHEHUSI TIOTYYCHHBIX 3HAHWMA, HE JOMYCTHII
¢dakTHueckux OmMOOK MpPHU OTBETE, JIOCTAaTOYHO IOCIEA0BAaTEIbHO M JIOTMYHO U3Jaraer
TEOPETUYECCKUI MaTepuai, [OMyCKas JHIIb HE3HAYUTEIbHBIE HApPYIICHHs II0CIEI0BATEIEHOCTH
U3JI0KEHUS. 1 HEKOTOPbIE HETOYHOCTH.

«He 3a4yTeHO» - BBICTABISIETCS B TOM cJyd4ae, Korjga OOydYalomMiCs JeMOHCTPUPYET
(parmMeHTapHble 3HaHUSI OCHOBHBIX Pa3/eJIOB IPOrpaMMbl U3y4aeMOro Kypca: ero 6a30BbIX HOHATHH U
(byHIaMeHTaJIbHBIX MPo0IeM. Y 3K3aMEHYyEeMOro cjiado BhIpaXKEHA CIIOCOOHOCTh K CAMOCTOSATEIbHOMY
AQHAJTUTUYECKOMY MBIIIJICHUIO, HUMEIOTCS 3aTPyIHEHHs B H3JIOKEHUM Marepuaja, OTCYTCTBYIOT
HEOOXOMMBIE YMEHHUSI W HaBBIKH, JOMYIICHBI TPyOble OMMOKM M HE3HAHWE TEPMHHOJIOTHH, OTKa3
OTBE€YaTh HA JOMNOJHUTENbHBIE BONPOCH, 3HAHME KOTOPHIX HEOOXOAMMO JUISl IOJIy4EHUS
MIOJIOKUTEIBHOW OLIEHKH.

Kputepun ¢popmMupoBaHus olleHOK 110 HANMCAHUIO H 3alIUTe KYPCOBOil padoThI



«OtauuHo» (5 0amioB) — MONMy4arOT OOydYarommecs CTYISHTBI, O(GOpPMHBIIHNE KypCOBYIO
paboTy B COOTBETCTBUU C MPEAbSIBIIEMbIMH TPEOOBAaHUAMH, B KOTOPOI OTpa)kKeHbl Bce HEOOXOANMbIE
pe3yNbTaThl IPOBEJCHHOTO aHAIN3a, CIeTaHbl 000OIIAOIINE BBIBOBI U MPEAJIOKEHBI PEKOMCH IAIINU
B COOTBETCTBHH C TEMaTHKOW KypCOBOTO MPOEKTA, a TaKKe IPaMOTHO U MCUEPIBIBAOIIE OTBETUBIIIHE
Ha BCE BCTPEYHBIC BOMPOCHI MPEIO1aBaTerIsl.

«Xopomo» (4 Oamra) — modyyaroT oOydaromniuecs, OGOPMHBIIHE KYpPCOBOW TIPOCKT B
COOTBETCTBUU C TMPEABIBISIEMBIMA TPEOOBAaHUSAMH, B KOTOPOW OTPAKECHBI BCE HEOOXOIMMEBIE
pe3yNbTaThl IPOBEJCHHOIO aHallN3a, cieJaHbl 0000IIaloIINe BIBOIBI U MPEASIOKEHbI PEKOMEHIAIIUU
B COOTBETCTBUU C TEMATUKOI KypcoBOro mpoekTta. [Ipu 3ToM mpu 0TBETaX Ha BOMPOCHI MPEIO1aBaTEeIs
00y4aromuiicst CTYJEHT JOMYCTHII He Ooyiee ABYX OIIHOOK.

«YnoBJaeTBOPUTEILHO» (3 Oama) — mony4arT oOyuaromuecs, o(GOpMHBIIHE KypCOBOU
MPOEKT B COOTBETCTBUM C MpeabsABIseMbIMU TpeOoBaHUsSMHU. [Ipu 3TOM mpu OTBETax Ha BOMPOCHI
npernoiaBaTess 00yJarouuiics CTyICHT AOMYCTHII Oosee TPEX OMHOOoK.

«HeynoBaerBopurebHo» (0 6amIoB) — CTaBUTCS 32 KYPCOBOM MPOEKT, €CIIM YHCIO OIMIMOOK U
HEJ0YCTOB MIPEBBICHIIO YIOBICTBOPUTEIHHBIA YPOBEHH KOMITICTCHIINH.

Kpurtepun (popMupoBaHus OLIEHOK 110 IK3aMeHY

«OT1am4HO» (5 6amioB) — oOydarouMiics JEMOHCTPUPYET 3HaHUE BCEX Pa3/ieoB M3ydaeMon
JUCHUIIIIMHBL. COACPIKAaHUC 0a30BLIX IIOHATHH H q)YHIIaMeHTaJH)HI)IX HpOGJIeM; YMCHHUC WU3JIaraTtb
IOPOTpaMMHBIM  MaTepuan C JIEMOHCTpalueil KOHKpeTHbIX mpumepoB. CBOOOJHOE BiaJeHHE
MaTepUajIoM JIOJDKHO XapaKTepU30BaThCsl JIOTMYECKOW SICHOCTBIO M YETKUM BHJIEHUEM IyTeH
IIPUMEHEHNS TOJYYEHHBIX 3HAHMM B NPAKTUYECKOM IEATEIBHOCTH, YMEHUEM CBS3aTh MaTepHall C
JPYTUMH OTPacCIIsIMU 3HAHUSL.

«Xopomo» (4 6amia) — oOydaroLUiicss 1EMOHCTPUPYET 3HAHMs BCEX pa3/elioB M3ydaeMoi
TUCIUTUIMHBL:  COJICp)KaHME 0a30BBIX TMOHATUH ©  (QyHZAMEHTAIBHBIX MpoOieM; MpuoOpern
HEOOXO/MMBbIE YMEHHS M HAaBBIKM, OCBOMJI BOIPOCHI MPAKTUYECKOIO MPUMEHEHMs IOIYy4YEHHBIX
3HAHWUW, HE JOMYyCTHJ (PaKTUYECKUX OHIMOOK IPH OTBETE, JOCTATOYHO IOCIEA0BATENIbHO U JIOTUYHO
u3JaraeT  TEOPETHMYECKUH  MaTepuas,  JOIyCKas  JIMOIb ~ HE3HAYUTENIBHBIE  HApYIIEHUS
MOCJIEI0BATEIbHOCT HU3JIOKEHUST W HEKOTOpble HETOYHOCTH. Takum oOpa3oM [aHHas OICHKa
BBICTABJIACTCS 3a IPABWIIBHBIN, HO HEJOCTATOYHO ITOJIHBII OTBET.

«YnoBieTBopuTebHO» (3 Oamna) — oOydyaromMHCs JEMOHCTPUPYET 3HAHHE OCHOBHBIX
pas3zenoB MPOrpaMMbl M3ydaeMoro Kypca: ero 0a3oBbIX MOHATUH M (yHIAMEHTAIbHBIX MPOOJIEM.
OpHako 3HaHME OCHOBHBIX MPOOJIEM Kypca HE MNOJKPEIUISIIOTCS KOHKPETHBIMU IPAKTUYECKUMU
IIPUMEpPaMU, HE ITOJIHOCTBIO PACKPBITA CYIIHOCTH BOIIPOCOB, OTBET HEJOCTATOYHO JIOTHYEH U HE BCETIa
MOCJIEI0BATENEH, JOMYIIEHbI OIIMOKH U HETOYHOCTH.

«HeynoJjierBopuresibHO» (0 6aioB) — BBICTABISETCS B TOM Ciydae, Korjaa oOydarouiuiics
JEMOHCTPUPYET (parMEHTapHbIE 3HAHUS OCHOBHBIX pa3/esIOB NPOTPAMMbI M3Y4aeMOIO Kypca: ero
0a30BbIX MOHATHH U (QYHJAMEHTAIBHBIX MPOOJIEeM. Y 3K3aMEeHyeMOro c1ado BbIpaXeHa CIIOCOOHOCTh K
CaMOCTOATCIIBHOMY AHAJIMTHYCCKOMY MBINUJICHHUIO, UMCIOTCS 3aTPYAHCHUSA B U3JIOKCHHU MaTcpualia,
OTCYTCTBYIOT HEOOXOJIMMBbIE YMEHMsS U HaBbIKH, JONYLIEHbl TIpyOble OIIMOKM U HE3HaHHe
TCPMHHOJIOTUH, OTKAa3 OTBCYHATh HAa JOIOJHUTCIIBHBIC BOIIPOCHI, 3HAHHUEC KOTOPBIX HGOGXOL{I/IMO JIIsL
MIOJTyYEHUS NIOJIOKUTENBHON OLIEHKH.



	OM_Алгоритмизация и программирование_ИСТб
	Алгоритмизация и программирование
	09.03.02 Информационные системы и технологии
	1. Пояснительная записка



	исправл
	OM_Algoritmizaciya_i_programmirovanie_ISTb
	Работа № 1
	Работа № 2
	Работа № 3
	Работа № 4
	Работа № 5
	Работа № 6
	Работа № 7



