MIHICTEPCTBO OCBITHU I HAYKMN,
MOJIOAI TA CHOPTY YKPAIHU
MNPUKAPIIATCHKUHN HALIIOHAJIbHUHA YHIBEPCUTET
IMEHI BACUJIA CTE®@AHUKA

B. M. TKAYYK

ITPOIT'PAMYBAHHS HA C++

JABOPATOPHUM MPAKTUKYM

IBanO-DpaHKIBCHK

[Ipukapnarchbkuii HalllOHATLHUN YHIBepcuTeT iMeH1 Bacuinsa Credanuka
2011



VIK 004.41=93(075.8)

BBK 32
T48

Pexomenoosano 0o Opyky euenoro paooio (haxyiememy mMamemamuky ma iHgpopmamuxu
Ipuxapnamcovkozo nayionanrbHo2o yHisepcumemy imeni Bacuns Cmeganuxa,

Peuenzenmu:

TI'openoe B.O. —

Conomko A.B. —

(npomokon Ne 2 6io 20 sicosmus 2011 p.)

KaHJUJAT TEXHIYHUX HayK, JOIEHT kKadeapu iHPoOpMaTUKU (akylIbTeTy
MaTreMaTMKu Ta  iHpopMmatuku  IIpukapnaTchbkoro  HalllOHAJIBLHOTO
yHiBepcuteTy iMeH1 Bacuis Credanuka;

KaHauaaT (Ppi3MKo-MaTeMaTHYHUX HAyK, TOIEHT Kadeapu MaTeMaTH4HOTO 1
(yHKIIIOHATBHOTO aHaIBy (aKylIbTeTy MaTeMaTUKW Ta 1H(OPMATHUKH
[Ipukapnarchbkoro HallOHaIBHOTO YHiBepcuTeTy iMeH1 Bacuia Credanuka

Trauyk B. M.
T48 IlporpamyBanus na C++ : Jlabopatopuuii npaktukym / B. M. Tkauyk. —
IBano-®pankiBcbk : BwummaBaunrBo IIpukapmaTchkoro HamioHAIBHOTO

yHiBepcutety iMeHi Bacwist Credanuka, 2011, — 160 c.

JlabopaTopHHII TIPAaKTUKyM MICTHTH ONHUC IHTETPOBAaHOTO cepemoBHUIna po3podku Microsoft Visual
Studio, moBinkoBy iH(pOpMAIli0 PO OCHOBHI €IEMEHTH MOBH TporpamyBaHus C++, MpHUKIamH po3B’s3Ky
TUTIOBHX 3aJ[ad y BWIJISIII TOTOBUX TPOTpaM 3 iMIOCTpaIli€ro pe3ynapTaTry ix po0,0TH Ta Halip 3amad it
IHAWBIyalbHOTO BUKOHAaHHA. Temarwka poOIiT BimmoBimae poOouwiii mporpami 06a30BOro  Kypcy
«ladopmaTrka 1 mporpaMmyBaHHs» IJs CTYyIEHTIB 3-TO Kypcy cremianbHocTi «MaremaTtukay. [Ipaktukym
OpIEHTOBAaHWI Ha CTYJEHTIB, M0 MAlOTh MiHIMalbHI HaBUKH POOOTH i3 CYYaCHHMH 3aCO0aMH PO3POOKH
MPOrpaMHOro 3a0e3neyeHHs] i MOXKe BUKOPHCTOBYBATHCS NMPH IMPOBEICHHI Ja00paTOPHUX Ta MPAKTHIHUX
3aHSTH IS CTYACHTIB MATEMAaTUIHUX 1 (PI3UIHUX CIIEIiaTbHOCTEN.

YK 004.41=93(075.8)
BBK 32

© Tkauyk B. M., 2011
© BupaBauutso IIpukaprnaTchbKoro HalioHaIbLHOTO
yHiBepcutety iMeHi Bacuns Credanuka, 2011



JlabGopaTtopna podora Nel

Tema podora: Podora B iHTerpoBanomy cepeaoBuii po3pooku Microsoft
Visual Studio

Meta poGoru: ¢GopMyBaHHS HABHYOK Oprafizaimii poOOTH B CEpEIOBHIII
Microsoft Visual Studio mpu HamucadHi Ta BiajgarokKeHHi
nporpam Ha C++

/1y BUKOHAHHSA PO0OTH HEOOXiTHO 3HATH:

e mpuiiomMu poOoTH B iHTerpoBaHOMY cepenoBuini Microsoft Visual
Studio;

® KOMAaHIM I'OJOBHOTO MEHIO Ta iX MPU3HAYEHHS,

® TOPSAIOK PO3POOKH KOHCOJIBHOIO JOATKY;

® [pUiiOMU POOOTH B TEKCTOBOMY PEJIaKTOP1 MPU BBEACHHI Ta peJaryBaH-
H1 IIpOrpamus;

® [PU3HAUCHHS Ta MOXJIMBOCTI BUKOPUCTaHHS BOYJOBaHOIO BIJJjIa-
roJiKyBaya,

® [IOpsIIOK BUKOHAHHA [TPOTPAMU Ta MEPETIs PE3YNbTATIB 11 poOOTH.

Teopernuni BizomocTi
Microsoft Visual Studio sBisie co0or0 iHTErpoBaHI B €IUHY OOOJOHKY
3aco0u, 1110 JO3BOJISIIOTH CTBOPIOBATH, BIIKPUBATH, MEPETISAaTH, pelaryBaT,
30epiraTu, KOMIILJIIOBATH, BIJJIaroKyBaTH Ta BUKOHYBATH rporpamMu Ha C++.
Bynp-ska mporpama, Imo CTBOpIOeThes B cepenonuini Microsoft Visual
Studio, oq)opMJmeTLc;I y BUIJISAJII OKPEMOI'O IMPOEKTY. HpoeKT — 11e Habip
B3a€MO3B’SI3aHUX BUXIAHUX (aililiB, TPU3HAUYCHUX [JISI PO3B’S3KY TIEBHOI
3aaui. [X KOMIIJIALIS Ta KOMIIOHOBKA J03BOJISiE OTPHMMATU FOTOBY 710 BUKOHAH-
Hs nporpamy. o mpoekTy BXonsTh Sk (aiiau, 1Mo 0e3MmocepeHbO CTBOPIO-
IOTHCS TIPOTPAMICTOM, Tak i (paiyiv, sSIKi CTBOPIOIOTHCS Ta PEAATYIOTHCS CaMUM
CEPEIOBUIIIEM.
[Ticns 3amycky Microsoft Visual Studio BinkpuBaeThcst TOJOBHE BiKHO
IporpaMu, puBeAcHe Ha puc.]l (B 3aJeKHOCTI BiJ HAJIAINTYBaHb HOTO BHUTJIS
MOXe JIEIIO0 BIJIPI3HATHCS B1J] IPUBEICHOTO).
PoGountii ctit Microsoft Visual Studio ckianaeTbcest i3 TphOX BIKOH:
1. BikHO poOouoi obGiacti (Project Workspace), ne BimoOpakaeThcs
CIIUCOK (paililiB TEKY4Oro MPOEKTY;

2. BikHO pemaktopa (Editor) mis BBomy Ta penaryBaHHs BUXITHOTO KOIY
Ha MoB1 C++;

3. BikHO BHBOay (Output), Kyaum BHUBOIATHCSA IMOBIJOMJICHb NP0 XiJ
KOMITUJIAIIIT T4 KOMIIOHOBKH MPOrpaMu. 30KpemMa B IIbOMY BIKHI BHBO-



JTHCS BCl TMOBIJIOMJICHHS MPO TMOMUJIKM Ha eTamax KOMIIUIAII Ta
KOMITOHOBKH TIPOTPAMH.
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Puc. 1. Burnsan Bikaa cepenopuma Microsoft Visual Studio
TICJIsl CTBOPEHHS HOBOT'O ITPOCKTY.

CepenoBuiiie j103BosIsI€ OynyBaTH sK TpoekTd — BikonHi Windows —
dooamxu 13 TpadiyHuM iHTEepdecom, Tak 1 MPOEKTH — KOHCONbHI 000AMKU.
Konconpb — 1ie iHTEpdeiic, 0 BUKOPUCTOBYETHCS MPOTPaMor0, sSKa MpAIIoE B
TeKcToBOMY pexumi. [Iporpama mae BXigHui (3B’sI3aHUM 13 KJIaBlaTyporo) Ta
BUXITHUN (3B’s13aHMM 3 €KpaHOM MoHITOpa) Oydepu 1 B3aemozaie 3 Windows
gyepe3 KOHCOJb, IS pOOOTH SIKOT CTBOPIOETHCS BIKHO, BJIACTHBOCTI SIKOTO
aHajoriyHi 3suuaiiHoMy BikHy Windows. Slkpa3 MpoeKT — KOHCOJIbHHMI J0/1a-
TOK € HAM3PYYHIIINM JIJIs1 BABYCHHSI MOBHU TIporpamyBanHs C++.

JI71s1 CTBOPEHHSI HOBOT'O TIPOEKTY TUIY KOHCObHUL 000amoK HEOO0X1THO
BUKOHATH HACTYIIHI Jii:

-y psanky MeHro rosioBHoro BikHa Microsoft Visual Studio suOparu

xomany File-New- Projects ...;

New Project 22X
Project bypes: Templates: <NET Framevvor k3.5 B|E
= Visual C++ ¥isual Studio installed templates
ATL
ClR (FAwin3z Console Application [EWin32 Project
General |
MFC My Templates
Smart D
Test isearch Orline Templates...
wWin3z
Other Languages
Other Project Types
Test Frojects
A project for creating a Win32 console application
Mame: Lab1
Location; Gi\MeToan Ka No cH-+HiProgramy ~|
Solution: Creste new Saltion v | [“create drectary for solution
Solution Name: Lab1




-y niaoroBomMy BikHi New Projects BuOpatu tun npoekry: Visual C++
- Win32;

- 3aJaTu THI cTBOproBaHoro npoekty - Win32 Console Application;

- B moxi Project Name Bectu im’st mpoekty (Hampukiiazn Labl);

- B moji Locations Bubpartu karaior, e BiH Oyme 30epirartucs (miaio-
rose BikHO Browse);

- KJIKHYTH MHIIKOO 110 KHOMII OK;

-y BikHI MaricTpa nonatkie Win32 Console Application BuOpatu myHKT
menio Application Settings Tta 3amatu mopoxHii mpoext (Empty
project);

WinsZhpplicationWizard =1lab mg
— Application Settings
Overview Application type: Add common header files for:
Application Settings O Windows application
(%) Console application
O

) static library

Additional options:
Empty project

[ < Previous Finish ][ Cancel

- KJIIKHYTH MMIIKOIO 1o KHomii Finish.

B pesynbrati Oyae cTBOPEHO MOPOXKHINA KOHCOIBHUM MPOEKT. Jl0 HhOTo
HEOOX1HO JI0JaTh HOBUM, a00 BXXE ICHYHOUMM (aili 3 TEKCTOM IporpaMH Ha
C++. lng Toro, mo6u Jo1aTi HOBUH (aiiily 10 IPOEKTY, MOXKHA CKOPUCTATHCS
komanzow Project - Add New Item... : B momi Name BBectu iM’s aiimy (st
3pY4YHOCT1 Oa)KaHO 3a7aBaTH 1M s, 110 CIIBIAAA€ 13 IMEHEM CaMOro MPOEKTY) Ta
KJIIKHYTH MHIIKOO 1o kHomii Add.

vdd New Ttem=Y65%4 mm
Cateqories: Templates: EI EI
= wisual C++ Visual Studio installed templates fad
U1
Code =] Windows Form < Ep]
Data :] HTML Page {.htm) .Eﬂstatic Discovery File { disca)
Resource l] Header File {.h) Ni]MldI File ¢.idl)
Web [HIResource File {.rc) | Server Response File (.stf)
Ukility 4z Module-Definition File (.def) “Z|Registration Script {.rgs)
Property Sheets =] Property Sheet {vsprops) | Bitmap File {,bmp)
Qnssambly Resource File {.resx) .;E_] Camponent Class
J Configuration file {app.config) @Instal\er Class
& User Cartral %ML Schema
__;H ¥5LT File B [Cursor File {.cur)
j Icon File {.ico) E]Framesat {.htm)
@Resource Template File {.rck) ‘:EISQL Script File {,sql)
=] Text File { bxt) < XML File { eml) v

Creates a file containing C++ source code

Name: Lab1

Location: Q:YMeToanHKa no c++HProgramyl 959819598




Jlst Toro, mo6u q00aBUTH BXKe ICHYIOUHd (aitn 13 mporpamoro Ha C++,
HEOOX1JTHO MOMEPEHhO CKOMIIOBAaTU MOro B poOOYy Manky MpPOeKTy, CKOpH-
cTatucs KoMmauaow Project - Add Existing Item... Ta BUOpaTH BiAMOBIIHUN

daiin.

VY maniii mpoekTy MOXKYTh 3HAXOIATHCS JeKUTbKa (haiiiliB Ta IB1 BKIIAICHI
nanku. daitm Ta manky mpu3HaveHl IS

aiin i3 posmmpeHHsM .ASW — daiia mpoekTy, 110 00’ eaHye BCi (aitiu,
AK1 BXOJISATH J0 MPOEKTY (MOoro Moxke 1 He OyTH);

daiin i3 posmpenHam .ASP — a1t TOOYJ0BH OKPEMOro IMPOCKTYy abo
I1JITPOEKTY;

dain i3 posmupeHHsAM .Opt — MICTUTh BCl HAJIAMTYyBaHHS JaHOTO
IPOEKTY;

daiin i3 posmupenHsaM .NCh — coyx060Buit daiir;

Debug — manka, B sikiii 3HaXOAThCSI (ailyiv, CTBOPEHI Ha €Tarti KOMITi-
TSI Ta KOMIIOHOBKH MPOTPaMK; BUKOHYBaHUM (Pailn 13 po3LIMPEHHIM
.£XE (SKIIO KOMIUIALIS Ta KOMIOHOBKA MPOrpaMy MpoMIia yCHimi-
HO);

narka 13 iMmeHem mnporpamu Ha C++ BKIItO4ae B cede ¢aiii 13 pos3iu-
peHHsM .CPP — daitn Tekcty nporpamu Ha C++.

Komminsimito Ta KOMIOOHOBKY mpoekTy (mporpamu Ha C++) MoXKHa
BUKOHATH 3a JIOIIOMOTI'OIK0 MEHIO TojioBHOro BikHa Build abGo 3a gomomororo
BIIMOBIJTHUX KHOIOK MaHedl 1HCTpyMeHTIB. OCHOBHMMH KOMaHJaMH MEHIO

Build e:

Compile (Ctrl+F7) — xommimsmis ¢aitry i3 nporpamoro C++, mo €
CKJIAZIOBOIO YACTHHOIO TpoeKTy. IIoBiJOMIIEHHS PO TOMHUJIKUA Ha
eTarl KOMITUISIT BUBOJAUTHCS y BikHO Output. fkimo moMuiiok Ha
eTarl KOMITUISIT HE BUSIBJIEHO, TO OyJie CTBOPEHO 00’ €KTHUM (haility 13
po3iHpeHHsaM .0bj;

Build Solution (F7) — xomnoHnoBka npoekty. KomminmoroTscst Bei daii-
¥, B SIKAX BIIOYJIUCS 3MIHM 3 MOMEHTY OCTaHHbOI KOMITOHOBKHU.
[Ticns xommurnii mpoxoauth kommoHoBka (link) Bcix 00’ekTHHX
MOJYJIIB, B TOMY 4YUCI1 O10JI0TEUHUX, Ta CTBOPIOETHCS BUKOHYBaHUMN
daiin. [ToBigomIIeHHS PO TOMIJIKM HA €Tari KOMIIOHOBKH BUBOSTHCS
y BikHO Output. fkio oOujaBa eranu 3aBeplIWIUCH 0€3 TOMHIOK, TO
OyZe CTBOPEHO BUKOHYBaHMM (ailn 13 pO3MIUPEHHSIM .exe, SKui
MOJKHA 3aITyCTUTH Ha BUKOHAHHSI.

3amyCcTUTH MPOSKT HA BHUKOHAHHA MOXHA 3a JOIOMOIOK) MEHIO
rojoBHoro BikHa Debug (abo 3a 10IMOMOrow BiJNOBIZHMX KHOIOK IaHENI

IHCTPYMEHTIB):

Start Without Debugging (Ctrl+F5) — crapt BukoHyBaHOro daiiny,
CTBOPEHOTO B pe3yJIbTaTi KOMIIOHOBKH MPOEKTy. B pe3ynbrari Bigkpu-
€THCSI KOHCOJIbHE BIKHO JIJI1 POOOTH 3 MIPOrpamoro.



JUis BIAKPUTTSA TMPOEKTY, HaJ SIKHM BU TpAaIlOBAlId paHille, BUOEPITh
nyHkT MmeHio File —Open — Project/Solution..., 3HaiaiTh Nanky i3 BallkM
IIPOCKTOM, a B Hiii BUOCPITh (aiii i3 po3mupeHHsM .dSw.

3aBIlaHH$I AJIA BUKOHAHHHA

3aseoanns Nel
1. 3amycTiTh iHTerpoBaHe cepeponuiine po3pooku Microsoft Visual Studio
Ta CTBOPITh HOBUI KOHCOJIbHUM J0AaTOK. [IpoekT 30epiraiite Ha TUCKY Y
cBoiil mami. /fo6aBTe 10 MpoeKkTy HOBUI (ailn Ta BBEIITH MpOrpaMy Ha
C++:

#include <stdio.h>
int main/()
{
printf ("llpuBir!\n Ile Mos nepwa nporpaMa Ha C++!\n");
return 0;

}

2. CKOMITUTIONTE BBEJEHY MPOrpaMy, 3aJaBIld BIAMOBIIHY KOMaHAy. SKIIO0
nporpama HaOpaHa TIpaBWIbHO, TO Yy BIKHI BHBOJAY PeE3yJIbTaTIB
KOMIILIAIIT Oyae BKa3zaHO, IO IOMMIIOK (errors(s)) Ta momepekKeHb
(warnings(s)) Hemae (CTOSTh HYJi) Ta IO CTBOPECHO BUKOHYBAaHMM (haiis
(Build: 0 succeeded, 0 failed, 1 up-to-date, 0 skipped). kim0 npu Habopi
nporpamMu OyJM JOIMYIIEHI TOMUJIKH, TO OYIyTh BHUJIaH1 BIJMOBIIHI MTOBI-
nomieHHs. SIkmio y BikHi BuBoay (Output) BuOpaTh Take MmOBIIOMIICHHS
Ta HaTUCHYTHU ENnter (abo /Ba pasu KIIKHYTH JiBOIO KJIABIIICK MHUIII), TO
y BIKHI MpOrpamMu PsAJIOK 13 MOMUJIKOK OyJie BIIMIYEHO MapKepoMm, a
Kypcop Oyae MOMIIIEHO y JaHUW pAIOK. 3a TMOBIJOMIICHHSIM IIPO
MOMUJIKY CJiJlye HOMEp MOMMIIKM Ta i1 KOpoTkui omuc. Komminstop He
3aBXKIM MOXKE TOYHO JIOKAJI3Y€ TMOJOKEHHS MOMMIIKH, OCOOJIMBO SIKIIO
MPOIYIIECHO JAYXKH UM KpanmKu 3 KOMOI — MOMMJIKA MOXKE 3HAXOJUTHUCH
JICIIO BWINE BiJ BkazaHoro Micig. [lonepemkenns (warnings(s)), sk
IpaBUJIO, HE € KPUTUYHHUMHU, @ BUKOHYBaHUN (aitn Moxke OyTH CTBOPEHUI
Ta BUKOHaHWH (OakaHo, m00H iX He 0yJI0).

wps

Shows autput From:  Build - = | =

le=—=—=== Build started: Project: 398538, Configuration: Debuy Win3E ------

l=Compiling. ..

1=9233_ cpp

1Build log was saved at "file: SwMevommwes oo ctth Prograwyy 989809898 DebugtBuildlog. htn"
1=598%2 - 0 error(s), 0 warningis)

========== Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ==========




3. Ilicnsg ycyHEHHsS BCiX MOMMJIOK 3allyCTiTh MpOrpaMmy Ha BHUKOHAHHSL.
3BEpHITH yBary Ha Te, sIK BIJOOpaXaeThCs KUPUIMYHUMA TEKCT Ha €KpaHi.

4. TIoBepHIThCA A0 PEKUMY peAaryBaHHs MPOTPaMU HATUCHYBIIN OYyIb-SKY
KJIABIITY Ha KJIaB1aTypi UM KIIKHYBIIU MHUIIKOIO.

3aeoanna Ne2

Konconbae BikHO Windows BHKOPUCTOBYE Uis BHBOAY 1HGopMalii
KOJIOBY CTOPIHKY 866, TOMY JJiT KOPEKTHOTO BIATBOPEHHS KHUPWIIMYHOTO TEKC-
Ty Ha eKpaHl HeoOX1AHO MOAU(]IKYBaTH IPOrpaMy HACTYITHUM YHHOM:

#include <windows.h>
#include <stdio.h>
int main /()

{
SetConsoleOutputCP (1251) ,;

SetConsoleCP (1251) ;

printf ("lpueiT!\n Ile Mosa nepwa nporpaMa Ha
C++!\n");

return 0;

}

Tyr poOaBieHO AepekTUBY BKIIIOUEHHS ¢ainy #include <win-
dows.h> Ta MoMiHsHA TaOJIUI KOMyBaHHS JJi1 KOHCOJBHOTO BBONY Set-
ConsoleCP (1251) T1a KOHCOJBbHOIO BHUBONY SetConsoleOutput-
CP(1251). KpiMm TOroy KOHCOJHHOMY BiKHI HEOOX1JHO BIJKPUTH KOHTEK-
CTHE MEHIO (IpaBa KJIaBillla MUII Ha BEpXHIN YaCTHHI BiKHA), BAOPATH IMYHKT
MeHlo Cgoticmeéa Ta y J1aJIOTOBOMY BiKHI, 110 BIAKPUETHCS, BUOPATU MYHKT
menio llpughm Ta 3agatu mpudt Lucida Console (1uB MallOHOK HUXKYE).

= =] 3

aaaaaaaaaaa

Ofpaseu okHa Pazrep

WpnepT K pHEI

Ta4esHEE WPHPTE!

Pastep cumsonoe:
d  WupuHa [Tousk): 7




JlaGopaTtopna podora Ne2

Tema po6oru: Beix Ta BuBix ingopmanii B C++. [loTokoBi onepauii MoB1
C++

Mera poGoru: DopMyBaHHS HABHUOK Ta YMIHb Oprasizaii ormneparii
¢dbopmaTHOTO BBOAY-BUBOAY 1H(OpMarlii 3acobamu C++

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:
® OIKC 3MIHHUX CTaHAAPTHUX TUIIIB;
® BUKOpPUCTaHHSA (YHKI BBOAY-BUBOAY IJisi JAHUX CTAHAAPTHUX
THIIIB;
onepailli popMaTHOTO MPECTABICHHS JAHUX;
NOTOKOBI1 onepailii MoBu C++;
KEepyro4l CUMBOJIM Ta 1X BUKOPUCTAHHS;
CTPYKTYpy nporpamu Ha MmoBi C++.

Teopernuni BizoMmocTi

[Iporpama 3aBXAM MOYMHAETHCA AEPEKTHBaMH mpemnponecopy (#), ski
00pOOISETHCS HUM JIO MOYaTKy KOMITUISINI. 3agauero mpemnporecopa € J0MoB-
HEHHS TEeKCTy mnporpamu Oi0mioreyHuMu (QyHKIissMA uu 00’ektamu CH+,
ONKMCAaHUMH Yy BianoBigHux 3aroroBounux (header) daiinax. HaiiGinpm gacto
BUKOPUCTOBYBaH1 3arojioBOYHi ¢aiiii Ta iX NPU3HAYCHHS IIPUBEACHO B
nonatky Nel.

[Iporpama Ha MmoBi C++ ckiiafgaerhes 13 Habopy okpeMux PpyHkiid. O0oB’-
A3KOBOIO € (yHKIIS main () — BXiJIHAa TOYKa Mporpamu (Micue ii po3MileHHs
y Iporpami 3Ha4€HHsS HEMAE):

# mepexTuBHM npenporecopa
# ,nepez.ccr'm.au z;penpouecopa
dyukgis a()

r.ii.no dyHKI1I a

é’YHKHiH b()

f.f'i.no dyHxii b

}

void main()
/* OyHKIis, 5 SAKOIL HNOYMHAETECS



BUMKOHAHHsSI nporpamyu. */

// void - @QyHKisT He noBepTae HisKMX BHAYEeHb
{

rijo QYyHKIIiI

}

Tekcr, moO 3HAXOAWTHCS MK OykKkamu /* Ta */ € KOMEHTapeMm 10
porpaMy Ta Ha eTari KOMIUJIAMII IrTHOpyeThesa. Tekcr, mo cuiaye 3a // €
OJTHOPSITKOBUM KOMEHTapeM (70 KIHIIS TaHOTO pssika). Taki KOMEHTapi MOXKYTh
BUKOPHCTOBYBATUCS B OYAb-SKMX MICLAX MPOTpaMU JJIA 11 «JOKYMEHTYBaHHSD.
Tismo @yHkKIii — TOCHIJOBHICTH OINKCIB 3MIHHMX Ta BUKOHYBaHUX OIepa-
TOpIB, B3ATUX y GIrypHi1 qykKku. KOXXHMIT ONMC 4u OmepaTop MOBUHEH 3aBep-
IIYBaTUCS KPAIKOIO 3 KOMOIO.

Bci 3MiHHI, 1110 BUKOPUCTOBYIOTHCSI B IIPOrpami, MOBUHHI OyTH OTOJIOIIEHI
10 X mepmuioro BUKOPUCTaHHS (muB. nomatok Ne2). Jlyis iMeHyBaHHS 3MiHHUX
BUKOPUCTOBYIOTH 17eHTU(IKaTopu. [Ipu iX gopMyBaHHI MOXYTh BUKOPHUCTO-
BYBaTHCS BEJIMKI Ta Masli OyKBH aHTIIChKOro angasiTy (A Ta & CipuiMaroThCA
AK P13H1 CUMBOJIN), IU(PHU Ta CUMBOJIM MiAKpeciaeHHs. [nenTudikatop He Moxke
MOYMHATHCS 13 U(PU YK MICTUTH B co01 mpoOutu. [neHTudikaTopu Takox He
MOXXYTbh CHIBNAJaTH 13 KIOYOBUMHU ciioBaMu MOBU C++. CHHTaKcuUC Oroo-
[IEHHS! 3MIHHUX € HACTYITHUM:

<THn> <iMa> = <BHadYeHHS>
1e:

<TyI>— TUI 3MIHHOI (OJI1H 13 0a30BUX);

<iMms> — ijeHTU(]IKaTOP 3MIHHOI,

<BHaYeHHS> — 3HA4YCHHJ, sIKe OyJje MPHUCBOEHO 3MIHHIN Mics 11 171eH-
Tudikalli (He € 000B’I3KOBUM).
Hanpuxian:

int a,

unsigned int b=2300;,

double x, y;

double N Avag =6.022045e23;
char cl="a’, c2 =’A’;

int c3 =5+5*2;,

const float pi = 3.1415926;

KirouoBe coBo const Bka3dye Ha BEIMUYUHY, sIKa HE MIHSE CBOrO 3Ha-
YEHHS B XOJ1l BAKOHAHHS MTPOTPaMH.

Kosxna 3MiHHa Mae meBHY 00JIaCTh BUAMMOCTI. SIKIO 3MIHHA OTOJIOIIEHA
3a MeXamu OyIb-sKkoi (yHKIIII, TO BOHA HA3UBAETHCA IJ100AJHLHOIO 1 MOXE BU-
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KOPHUCTOBYBaTucCs (€ BUAMMA) B OyAb-KOMY MiCIll Mporpamu. SKIimo 3MiHHA
OTOJIOIIEHA B MPOrpaMHOMY OJ10111 ( UM AesiKid (PyHKIIIT), TO BOHA € JJOKAJIbHOIO
1 MOXE€ BHUKOPUCTOBYBATHCS (BHAMMA) TUIBKM B MeXaxX JaHOrO OJIOKY
(pymKui).

VY C++ nemae BOymoBaHUX 3ac00iB JJIs OpraHizailii BBOAY-BUBOY. BoHu
3MIIACHIOIOTHCS 32 JOMOMOTOI0 (PYHKIIMI BBOAY-BUBOMAY, OMHUC SIKUX MICTSTHCS
MICTHTBCSI ¥ 3arojoBouHUX (paitmax stdio.h Ta iostream, sKi IiIKIIOYA-
I0OTbCSI HA TMIOYaTKy MpOrpaMyd 3a JOMOMOTOI0 JIEPEKTHUBH Tperpoliecopa
#include.

[Ipu BuxopucranHi ¢aitny stdio.h (BBia-BuBig y ctuii C) st BBOIY
BUKOPUCTOBYETHCS (DYHKIIIS

scanf (<cnucox dopmMmarTiB>,<Cnmucox BBOLY>)
ae.
scanf —iM’s PyHKIIT (HhOpMaTHOrO BBOAY;
<cnmcok @¢opmarTiB> — creuudikaTopH, 110 3aJa0Th (popMar BBOY
JaHUX TOTO Y i1HIIOrO TUITY (KB J0aaTOK Ne3);
<cnmcokx BBOZy> — 4Yepe3 KoMy aJpecu 3MIHHUX (&<cmmcok
BEBOZY>), B fAKI BBOIATHCA JaHi i3 KiaBiaTypu. KinbKicTh crenu@ikaTopis
dbopMaTiB Ta iX TUI MOBHMHHI BIJMOBIJIATH KIJIBKOCTI Ta THITY aApec 3MIHHUX,
3HA4YEHHS SKUX HeoO0XigHO BBecTHU. CHMMBOJI & O3HAYa€ YHApHY OIepaliio
OJIepaHHA aJipec 3MiHHOi. /{151 BBO/ly 3HaY€Hb PSAJIKOBUX 3MIHHUX & HE BUKO-
PUCTOBYETHCSI.
BBij cMMBOJIBHMX JaHUX 13 KJIaBIaTypH 31HCHIOETHCS 3a JJOITOMOI'OK0 Ha-
CTYIMHUX (DYHKITIN:
getchar () — 13 Bi1oOpaxxeHHAM BBEJIEHOTO CUMBOJY Ha €KpaHi;
getch () — 0e3 BimoOpaxxeHHs BBEACHOTO CUMBOJY Ha €KpaHi.
Hanpuxian:

#include < stdio.h> //ninkniodyeHHS danuny
void main()

{

int k,m; //onuc BMIiHHUX

scanf (" %d%d",&k,&m),; //BBinm nmaHux
}

BuBig naHux 371MCHIOETHCS 3a TOTOMOTor0 (DyHKIIT printf.

printf (<cnucox ¢popMariB>,<CHUCOK BUBOLY>)
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Oyukiis printf B skocTi <cnucok @popMaTiB> BUKOPUCTOBYE Tl XK
dopmatw, 110 1 yHKIisA BBoay scanf (nuB gomaTok Ne3). J1ogaTKOBO MOXKHA
BUKOPHUCTATH HACTYIHI KEPYIOUl CUMBOJIH (€Scape-CUMBOJIN):

\n — nepexiji Ha HOBUH PAJIOK;

\ r — moBepHEHHS Ha MOYATOK PAIKA;
\ v — BepTUKaJibHA TaOYIISIIIs;

\ t —Topu3OHTaNBbHA TAOYIIAILIS.

B <cmmcox BuBOZy> 4depe3 KoMy 3alalOThCs 1ACHTH(IKATOPH
3MIHHUX, 3HAUEHHS SIKUX BUBOASTHCS. J[J151 BUBOly Ha €KpaH CUMBOJY CIIYKHUTh
¢yukuis putchar ().

[lpuknax mporpamu, MO UIIOCTPYE BHUKOPUCTAHHS OMepaiii BBOIY-
BUBOJLY:

#include<stdio.h>
#include <windows.h>
void main()

{
char ch='1",
int k,m; //onmuc BMIiHHUX
float a; //onmuc BMiHHUX

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

putchar (ch) ; //BuBin cuMBOJIA Ha €KpaH
printf ("\neeegire gani\n"),; //BuBin KaHuMX Ha eKpaH

scanf ("%$i%i%f",&k, &m, &a ); //BBin nmaHux

printf ("\nk=%d\tm=%d\ta=%f\n",k,m,a); /*BuBig

OaHux Ha eKpaH*/

}

Pe3ynbrar poboTH porpamu:

e C:AWINDOWS. Osystem 3 2%emd. exe

1
BEEA1TE MaH1

g 5 92

Omepariii BBOAY - BUBOJy MOKHA TaKOXK peajli3yBaTH 13 BUKOPUCTaHHSIM
010J110TeKH MMOTOKOBOI'O BBOJlY - BUBOJy iostream ((yHKIIi BBOAY - BUBOLY
3 BUKOPUCTaHHSM KiaciB C++):

BBIJ] IaHUX 13 KJIaBlaTypu: cin>><igeHTnpikxarop BMiHHOI> |
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BUBIJ] TaHNX Ha €KpaH: cout<< <Bmupas>.
TyT <BHpas> - 1eHTU(IKaTop 3MIHHOI, PSAOK CUMBOIIB ab0 apudmerny-
HHUM BUPA3.

JIIs BKJIFOYEHHS Yy IOTIK CHMBOJY HOBOro psjaka (CKBiBaJeHTHHI \n)
cnyxuth endl. Ilpukian mporpaMu, 0 UTFOCTPYE BUKOPUCTAHHS OMEpariiii
MMOTOKOBOT'O BBOJTY - BUBOJY :

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

{

char ch='1",

int k,m; //onuc BMiHHMX
float a; //onuc BMIiHHUX

SetConsoleOutputCP (1251) ,;

SetConsoleCP (1251) ;

cout << ch; //BuBin cuMBOJIA Ha €KpaH

//BBin nigkasky OIS BBOZY ILaHMUX

//Ta nepexin Ha HOBMI PSILOK

cout <<endl<< "BBegiTe gani k,m,a'<<endl,

cin >> k > m >> a ; //BBin pnaHux

//BuBiR naHux Ta nepexin Ha HOBMHE PSILOK
cout << "k=" << k << "\tm=" << m << "\ta=" << a
<<endl,

Pesynbrar poboTH mporpamu:

e CAWINDOWS. Odsystem32emd. exe

1= .IL'ITI:- paHl k,m,a

m=<} a=rs
NPoACTEEHMA HIRWWTE AEyn HAasuuy . . .

=
4
Z

Ilpumimka: oepexmusa using namespace std sxaszye, wo mu 6yoemo
npayrosamu i3 imenamu 3i cmanoapmuoi oioariomexu. Ilpu eiocymuocmi maxoi
Odepexmusu 3amicms cin Heobxiono nucamu std::cin, a 3amico cout -
std: :cout. [lonepeoniii npukiad npu GIOCYMHOCMI MaKoi OepeKmusu
mamume uensio (Mmym makoxdc 3amicmb NOMOKOB020 CUMBOJ HOB020 pPSAOKA
endl esuxopucmaHo Kepyruui cumeon Qyuxyii printf nepexody Ha
Hosutl psiook \n):
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#include<iostream>
#include <windows.h>
void main()

{
char ch='1"';,
int k,m; //onuc BMIiHHUX
float a; //onuc BMIiHHUX

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

std: :cout << ch; //BuBin cuMBOJIAa Ha €KpaH

std: :cout << "\nBBegmiTe maui k,m,a\n'";

//BuBin naHuMX Ha e€KpaH

std::cin >> k >> m >> a ; //BBin JmaHux
std: :cout <<"k="<< k << "\tm="<<m<<"\ta='"<< a <<"\n";,

//BuBin naHuMX Ha €KpaH

}

Pesynbrar poboTH nmporpamu:

e CrAWINDOWS. Dhsystemn 32wimd. exe

1
BEEL]1TE mLaH1 k,m,a

4
k=2 m=3 a=4
NNA NpoOADIKEHMA HEMWTE by KnaswWy . . .

IToTokoBI orepailii BBojiy - BUBOAY MOXYTh OYTH TIOB’s13aH1 HE TIJIbKH 13
KJIaB1aTypoOIO Ta €KpaHOM, a 1 13 30BHIIIHIMU (aimamu. J[Jig 1boro B KOMaH -
HOMY PSAJKY BHUKJIMKY Tporpamu (exe — daiin) HeoOXigHO 3ajaTv iMeHa
BiAMOBITHUX (haitmiB. Hampuxia:

- lab2.exe < dani.in — npu BUKOHaHHI nporpamu lab2.exe

JlaH1 BBOJISITHCS HE 3 KJIaBlaTypH, a YUTAIOThCA 3 Gaiiny dani . in;

- lab2.exe > dani.out - IpyU BUKOHAHHI IpoOrpamu

lab2. exe naHi BUBOJATHCS HE HAa €KpaH, a B Qaiiin dani . out;

- lab2.exe < dani.in > dani.out — 1pu BUKOHAHHI MPOT-

pamu lab2.exe BXiJgHI JaHl 4yuTalOThcs 13 ¢ainy dani.in, a
pe3yabTaT BUBOJUTHCS Y (ailn dani . out.

3aBaaHHA 1JI BUKOHAHHSA

Hamucatu mporpamu, 1o BBOJASTh-BUBOSATh 3MIHHI BCIX CTaHJIAPTHUX TH-
miB (muB. qoxarok Ne2). Ilepiira mporpaMa — i3 BUKOPUCTAHHSIM JICPEKTHBH Tpe-

14



npouecopy #include <stdio.h>, a ipyra — i3 BUKOPUCTAHHSIM JCPEKTUBU
#include <iostream> Bukopuctatu Takox omeparii (popMaTHOTrO
BUBOJY JaHUX Ta NEpeHAIpaBIeHHs MMOTOKIB JJIsl poOOTH 13 (haitmamu,

Ilpumimka: axwo Ha 6UKOHAHMA 3ANYCKAEMbCsa €Xe - atin, mo 014
MOJCIUBOCMI  Nepenisi0y  pe3yabmamie SUKOHAHHA Npocpamu  HeoOXiOHO
3YNUHUMU 3AKpUmms KOHCOJIbHO20 6IKHA KOoMaHOow system ("pause"”),
oobasusuiu ii 6 Kinyi npocpamu!!!
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JlaGopaTtopna podora Ne3

Tema poOoru: JliniiiHi mporpamu. O04ucieHHs: apupMeTHYHUX BHPa3iB
Ta MATEMATHYHUX PYyHKIIH

Mera poboru: dopmyBaHHS HABHUOK Ta YMIHb IpPOrpaMyBaHHS apudme-
TUYHUX BHPaA31B, OOYUCIICHHS MaTeMaTHIHUX (YHKINN Ta Ha-
MUCaHHS MPOCTUX JIHIWHUX MpOrpam

11 BUKOHAHHS p000TH HEOOXITHO 3HATH:
e andarit MmoBu C++;
THUIN 3MIHHUX Ta iX OIUC;
MaTe€MAaTU4HI Oneparlii Ta iX Np1OpUTET;
ONepaTopu BBOAY-BUBOJY;
CTaHJApTHI MaTeMaTU4H1 QYHKIIIT Ta IpaBuja iX BUKOPUCTAHHS;
oreparlii IpUCBOEHHS,
CTpYKTypa nporpamu Ha MoBi C++.

Teopernuni BizomocTi

OnepaTop NPUCBOEHHS = JO3BOJISIE 3aMIHWUTU 3HAYEHHS OMNEpPaHy, LIO0
CTOITh 3J11Ba BiJl 3HaKy PIBHOCTI, 3HAYEHHSIM BUpPa3y, OOYHCIICHUM CIIpaBa Bij
HbOoro. CHHTaKcuc oneparopa MpUCBOEHHS:

<igeHTHupikarTop SBMiHHOI>=<BHpPaB>
JlomycTUMUM € 3a1C BUNY:
<igeHrupikarop BMiHHOII>=<igeHTHudpikarTop
BMiHHOIZ2>=<BuUpas3>
OcHoBHl MatemarnuHi omeparii C++ mnpuBeaeHo B jomatky Ned, YV
CKJIQJIHUX BUpa3ax MOPsAJIOK BUKOHAHHS OMeEpalliii BU3HAYAETHCA TyKKaMU Ta
npioputeToM omepailiii. MoxHa BUKOPUCTOBYBATH JEKUIbKA PIBHIB BKJIaJCHHS
Ty>KOK: OOYMCIIEHHSI MPOXOJUTh BijJl BHYTPIIIHIX AYXKOK /10 30BHiIIHIX. [Tops-
JIOK BUKOHAHHS Olepalliid y BHpa3l Mae 3HAUYCHHS MPHU HAABHOCTI JEKIIbKOX
omepailiii 13 pi3HUM TPIOPUTETOM: oOIlepallii 13 OJHAKOBUM IPIOPUTETOM
BUKOHYIOTBCSI PaHillle onepariiii i3 HUKYUM MPIOPUTETOM HE3AIEKHO BiJl TOTO,
7€ BOHM 3HaxonsThcs y Bupasi. Omnepailii BUKOHYIOTHCSI 3J1iBa HANpaBO B
MOPSIIKY 1X MPIOPUTETY BiJl HAUBHUIIIOTO /10 HAWHUKYOTO:

1. BUKJIMK MaTeMaTUYHUX (PYHKITIH;

2. ++, --;

3. %, /, %

4. +, -

5. omepalii NPUCBOEHHS. =, +=, -=, *=, /=, &=
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B oneparopi npucBO€eHHS 3MiHHI, IO BXOJATh JO CKJIaay BHUpas3y,
MOBUHHI OYTH OJTHOTO THUIY. SIKIIIO BOHH PI3HOTO TUITY, TO HEOOX1THO BUKOHATH
MEePETBOPEHHS 3MIHHUX JI0 OJfHOTO Tumy. IIpyu 1boMy mepeTBOpeHHs MpOBO-
TUTHCS Tak, IIIOOM 3MiHHI, IO 3aiMal0Th MEHIIUKA 00’ €M OMEpaTHBHOI Mam’ STl
OyJu TIepeTBOPEH1 A0 TUITY 3MIHHHUX, IO 3aiiMaroTh OUThIIMKA 00’eM. Hampuk-
nan:

int a;
float y,b;
y=a+b;,

VY omneparopi NpUCBOEHHS y=a+b HEO00X1JHO MUCATH:

y=float (a)+b.

Omnepauis float (a)Ha3UBAETHCA ONEPAIIED MPUBEICHHS THUITIB: BOHA
NEPETBOPIOE 3MIHHY LIJIOTO THUITY A0 AlcHOro tumy. [Ipu BUKOHaHHI oneparii
NPUBEJECHHS THUIIIB MOXE BiOyBaeThcsl BTpaTa iHQopMmauii. Hanpuknazn, B pe-
3yJbTaTl BUKOHAHHS TMPHUBEJICHOIO HIK4Ye ()paHMEHTYy MporpamMu 3MiHHA k
npuiiMe 3HadeHHs 4.

double a=4.24;
int k;
k=int (a),

Jns  «3B’sA3yBaHHS» JCKUIBKOX BHUpPa3iB BUKOPHUCTOBYETHCS OIepaliis
cmayBanHsa , (koma). Bupasu, posaiaeHi Mixk co00K0 KOMaMH, OOYHCITIOIOTHCS
3511Ba Hanpapo. Hanpukian:

a=4, b=b+a+5, c=b/5;

MarematuuHi  (QyHKIII 3HaXoAAThcs B Oi0jioTeni math, ska
1JIKJIFOYA€THCS Ha MOYaTKy MporpamMu JIEpEKTUBOIO Tpemnpoliecopa #include
<math.h> (nuB. momatok Neb). HeoOXigHO mamsATaTH, IO BCI TPUTOHO-
MeTpuuHi QyHKIii B C++ mpaiforoTh 13 KYTOBUM BEIMYMHAMH, 33JaHUMU B
pajiiaHax.

Ipukiaaau BUKOHAHHS 3aBAaHHS

Ilpuxnao Nel

Hanwucatu nporpamy oOuuciieHHS apu(METHYHOrOo BHUpa3zy Ta (POpMaTHOIo
BUBOJIy pe3yJibTary Ha ekpaH. CTajil BEJIMYMHH, 1110 BUKOPUCTOBYIOTHCS TIPU
oOuHrclieHH1 apuPMETUYHOTO BUpaA3y, 3a/1aTH K KOHCTaHTU. Ha expaH BUBecTU
a,VvV, X, Z.

v=sin(3/2z +1)—2.34,z=‘2—x-cos(a2)‘ npu a=2, Xx=0.5.

#include<stdio.h>
#include <math.h>
#include <windows.h>
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// BapmaHHS BHayeHHS KOHCTAaHTH a
#define a 2.0

// BanpaHHS BHayYeHHS KOHCTAaHTHU X
#define x 0.5

void main/()

{

double v, z;
SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;
//o06uKCIeHHsT BHaYeHHS Z

z=fabs (2-x*cos (a*a) ),
//O0BuUNCIeHHsT BHAYEHHS V

v=sin (pow(2*z-1,2/3.0));

printf ("z=8f\t\tv=%e\n",z,v);,
printf ("a=8$f\t\tx=%e\n",a,x)

}

Pesynbrar poboTu nporpamu:

I1NAa NpoOAoMmKeEHMA HAsWMKWTE A0byi Knasuy . . .

3B€pHiTB yBary, 1o AJjisi IPHUCBOEHHA KOHCTAHTAM a Ta X IIOYAaTKOBOI'O

3HAQUYEHHS BUKOPUCTAHO JIepeKTUBY mpemnpoliecopa #define. lla nepexkTuBa
BUKOPUCTOBYETHCS ISl 3aMIHU BCIX HACTYIMHHUX BXOJDKEHb KOHCTAHT (KIJIFOYO-
BUX CJIIB, ONIEpPaTOpiB, BUPa3iB) 3aJJaHUM 3HAYEHHSIM. THIl KOHCTAaHTH BU3HAua-
€THCSI KOMITUISITOPOM 32 TUIIOM 3HAY€HHSI, 33JJaHOTO JEPEKTUBOI0. AHATOTTYHUN
pe3yibTaT OTPUMAETHCS B IIPU BUKOHAHHI HACTYITHOI TPOTPaMU:

#include<stdio.h>

#include <math.h>

#include <windows.h>

void main()

{

double v, z;

// BamanHs BHaYeHHS KOHCTAaHTH a
const double a=2.0;

// BanmanHs BHaYeHHS KOHCTAaHTH X
const double x=0.5;
SetConsoleOutputCP (1251) ,;
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SetConsoleCP (1251) ;
//O06UNCHeHHsT BHAYEHHS Z
z=fabs (2-x*cos (a*a) ),
//O6UNCTeHHsT BHAYEHHS V

v=sin (pow(2*z-1,2/3.0)) ;
printf("z=%£f\t\tv=%e\n",z,v);,
printf("a=%f\t\tx=%e\n",a,x);,
}

Ilpuxnao Ne2
Hammcatn mporpamy oO4ucieHHs apudMETHYHOTO BHpa3y Ta BHBOIY
pe3yJIbTaTy Ha €KpaH 3a JOIMOMOTr0I0 MOTOKOBUX OMepalliii BBOAY-BUBO/TY.

x2Y 4e¥t

_ By —
=10 x\y—tg(z)\ﬂo Jx —In(z)

Ipu Xx=2.45 y=-0.423-10"%, 7=1.232-10° pesyaprar OGUMCICHHS piBHHI
h=6.9465.

#include <iostream>

#include <math.h>

#include <windows.h>

using namespace std;

int main()

{

double x,y,z,a,b,c,h;

SetConsoleOutputCP (1251) ,;

SetConsoleCP (1251) ;

cout << "BeegiTe Xx:";
cin >> x;

cout << "BeegiTe y:'";
cin >> y;

cout << '"BeegiTe Zz:'";
cin >> z;

a=pow (x,2*y)t+exp (y-1) ;
=l+x*fabs (y-tan(z)) ,
c=10*pow (x,1/3.)-1log(z);

h=a/b+c;

cout << "PenynpTar obumcrneHHs h= "<<h<<endl;

return O0;

}
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Ilpumimka: ons npocmomu ma YCYHEHHs. MONCIUBUX NOMUTLOK 0OuucieHHs h
po3oumo Ha 08a emanu: GUXIOHUU BUPA3 po30UBAEMbCA HA MpU NIOBUPA3U
(a, b,c), a nomim obuucnoemocs pe3yibmyroue snavenns h=a/b+c.

Pesynbrar podboTu nmporpamu:

e (LI INDOWS . Ohsystem 32vemd. exe
BeellTe E

BEEL1T

BeeliTe =:

PezyneTaT CNeHHA h= &.94/5
AnA NpoAoA#EHMA HasWKMTE DY KNABWWY . .« .

3aBIlaHHﬂ AJIsA BUKOHAHHHA

3aeoannsa Nel
lIpu nanucanui npoepamu uxopucmamu GoOpmMamHuil 8UBLO0 Ma NOSCHIOBANbHY
mexcmosy iHghopmayito 0is 3pYYHO20 BI3YATbHO20 CNPUUHAMMS Pe3)lbmamie.

20

1. OGuucauTH b:sin3(x)—a,z:‘l—ﬁ-cos(b)‘ mpu a=2, x=05. Ha

eKpaH BUBECTH a,X,b, Z.

2. O6uncmrn y=x4-3/c,d=2y+cos(c) mpu Xx=3,¢c=25. Ha
BHUBECTH X,C,Y,d.

3. O6umcmur f =In(3x)—h,e=2f3 mpm x=16, h=1.6. Ha

BuBecTH X, h, f.e.

4. O0yucauTH d:%—zz, f=§/d72 npu z=3.6,a=2.6. Ha
(z—2a)
BuBectH Z,a,d, f .
5. OGuncuTH h:l_e”sin(p) y=L npu n=2, p=0.5. Ha
n \h+]{

BuBecTu N, p,h,y.

6. O0uncimTH I’:Sin(x)+|n(S),rl=%/r>3 npu x=0.6,5=5.6. Ha

BUBECTH X,S,T, 1.

7. OGuuciurn m=sin(x)+cos(x),n=4/m+sin(x) mpu x=0.3. Ha
BHUBECTH X,M,N.

eKpaH

eKpaH

eKpaH

eKpaH

eKpaH

eKpaH



10.

11.

12.

13.

14.

15.

16.

17.

O6unciutn p=3.62In(x+2.3), k=p® mpu x=1.6. Ha expan BuBecTH
X, p,K.

O6uucnuru t = %, Z=1+t npu x=0.5,y=4.4. Ha expaH BuBecTu

X, ¥, t,z.

OuncruTi W= [L—sin(2x)+ 1, t:2w+7_13 mpr x=0.9,n=16. Ha

eKpaH BuBecTy N, X, W,t.

O6uncintn Yy =+vt3-1+3.31, k=sin(2y+1.21) mpu t=2.7. Ha expan
BuBeCTH 1, Y, K.

O6umcmm t=3% e _104. r:3t—% npn x=1.24. Ha expan
BUBeCTH X,I,r.
1 3
O6unciuty N=————, m=n2 npu Xx=0.8. Ha exkpan BuBecTH
G
X,n,m.
O6uucauTH f=0.4525+%,Z:1+i2 npu X=1.1. Ha exkpan BuBecTH
X
X, f,z.
_3sin(x)-1.1w IV _ _pi
O6uucauTH = 2c0s(x+2.14) |=1+sin(d) mpu Xx=2.6,w= 5

pi =3.1415. Ha expan BuBectu X,W,d,l.

O6uucmuT Y = ZL , ay=arctg(b) npu b =0.72. Ha ekpan
b+ /3

BuBeCTH Dy, a,,Y.

O6uucmutu Yy = th[z—)ésj , 2=1+ In(:|%y|) npu X=6.145. Ha expan

BUBECTH X, Y, Z.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

217,

22

e2x-1.3 |

O6uucmutu | = , a=1+z mnpm X=-2.1. Ha ekpan BuBectH
31X+ 2 3

X l,a.

OGuuciutu € =sin(cos(x) —1)e?, y=1+In@+|y) nmpm x=-0.61. Ha

€KpaH BUBECTH X,C, Y.

sin(x) +cos(y)
In(x])

eKpaH BUBeCTH X, Y,d,C;.

Oo0uuciutn d =

, ¢, =tg(d) mpm x=5.1y=-2.25. Ha

OGuucnutH t= ‘abz—le"“b, y=1+t+In(3) mpu a=0.76,b=-2.2. Ha

b

eKpaH BUBeCTH a,b,t,y.

xsin>(x) —cos(x)
cos(x+3.23)+7 "’
BUBECTH X,1,V.

OO0uyuciuTu t=

y=1+t2 I npu X=1.78. Ha expan
+

X2 +3/x+1

, r=245s°+s npu x=3.5. Ha expan
x3+3.43 P ’

O0yuciMT S=
BUBECTH X,S,I.

3(sin(l) + 2.345)

— |2 —
4+InG4l) r,=k<+2 upu |=4. Ha expan

O6unciutn k=

BusectH |,K,r,.

arctg(a) L y=1+ P npu X=2.891, a=4.1. Ha ekpan

Va2 +2x p2+1

BHUBECTH X, &, P, Y.

OOGuucmutu p =

OGuncmnmn  f =0.4%3In(x) + I+ cos@x), g="N 2:?6-11415)

X=4.44. Ha expan BuBectH X, f,Q .

2c
OO6uuncmutu C=sin(sin(x)), y=1+ ¢

>— HpH X= 4.13. Ha expaH BUBECTH
cc+1

X,C, Y.



28.

29.

30.

. 1 1
O6uncIuTH =tg(sin(bx))+—— —, s=1+.~ npu
y=tg(sin(ox)) x+3/b y2+3.12 P

x=2.1, b=3.23. Ha ekpan BuBectu X,b,Y,s.
b2 +sin(a?)

a?+b*
eKpaH BUBecTH a,b, kK, w.

O0yucoutu Kk = , W=1.]b2+8i2—k npu b=0.47, a=3. Ha

OOuucnuTn f=t3|n(t)+2.5-6.83,t=1.122+8i2 npu z=1.4. Ha ekpan

Busectu Z, f,t.

3aeoannn Ne2

Obuucaumu 3HaYeHHs 8UPA3y NPU 3A0AHUX BUXIOHUX OAHUX, SKI 8 Npocpami
3a0amu Ak xoucmaumu. Ompumanuil pe3yibmam NOpPIGHAMU 13 BKA3AHUM
npasunvhum. Ilpu Hanucaumwi npocpamu euxopucmamu NOMOKO8i onepayii
6600)-6UB00Y MA NOACHIOBAIbHY MEKCMO8Y I[HGopmayiro O 3PYYHO2O
8I3VAILHO20 CHPULIHAMMSL Pe3YTbMAamie.

1.

2

3) 72 —2
1+ 5 npu x=14.26, y=-1.22,2=3.5-10"~.
yA
5
Pesynbrar o6uncienns S=0.749155,
: AWt
_Vsinwt+2) —e mpu  t=16w=-3.4 £=-1510"3 k=2.1,
3In(2k +d) +d3k
d =3.2. Pesynbrar obunciienns X =-229.579.

3/ Y Y-
X“+yc+2
z=-0.845-102, PesynpraT obuncnenns S=-3.23765.

2COS(X -

S+sin2(y)| 3o

S=

(arctgx® + cosv/x)2*
hX + In‘2,4x3‘
obuncnenns Yy=6.30082.

y= —a npu X=1.45a=-589, h=4.1. Pesynprar
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2
y
X_
1+x2y

2=0.16-102. Pesynbrar obuncienns (=1.05534.

2

2/3
6. y= [ ax+b +,/arctgx} —e2X mpu x=1.6,a=3.3 b=7.245c=6.4,
d= —1.45-10_1. Pesynbrar obuncnenns y =-22.7215.
in2 2 3 4
7. w=cos(x) ~cos(y)| * 2" (y)](u z +%+%+%] mpu x=04-10%,
y=-0.875, z=-0.475-10"3. Pe3ynsrar obuncienns w=1.98727.
3/ aX 2 X2 -1
8. y= (b+cx+tng —e¥®  pu x=422.10"1 a=1.1b=2.45c=13.
PesynbTar obuncienusa y =-2.80621.
9. k= In(y_ . j(x—%j +sin?(arctg(z)) mpu x=-15.246, y=4.642-1072,
z=21. Pesynbrar oounciacHas k =-182.038.
10. z= 11 o npu  X=3.004,t=0.89,r=2.05, j=3.0. Pe3synbrar
1—
(i)
obuncnenns z=1.00111.
11. v= \/10(§/Y + xy+2j(arcsin2(z) - y|) mpu  x=16.55-10"3, y =—2.75,
z2=0.15. Pe3ynbrat o6uncnenns V=—-40.6307.
12. = \/8+I|ri(x 6£ +b LXK (Inx+2) mpu x=1.7,b=0.5,k=2.0. Pe3yabTar

oOuncnenns f =47.5873.

X+3X— Y|+ X2
X—Y|z
7=3.25-10"*. Pesynsrar oGuncnenns r =—205.306.

13. r=>5arctg(x) —%arccos(x) x2 mpu x=0.1722, y=6.33,
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14.

15.

16.

17.

18.

19.

20.

21.

22.

iny2
yzl.lna+smx

2 " |b—cos? x
neHHsa Yy =-0.649392 .

npu X=3.7,a=33.01, b=1.25.102. Pesynbrar o6umc-

\x—y\ g Xty
_ & Xy 3/06 . |n2 _ 9996.10-2  v—
h_arctg(x)—arctg(z)+ X°+1Inc(y) mpm x=-2.235-10 y=2.23,

2=15.221. Pesynbrat obuncnenns h =39.3741.

fo e +In|bx|+5

14 InJ[dx] +e*°

synbrar oounciacHus f =1.46761.

mpu x=1.34, a=1.1, b=-2.55-10!, d =3.98. Pe-

cos(y) _(yz—x)

+(y—x
(y=x)— o
z=-3.298-10"2. Pesynbrar obuncienns (=1.21308.

mpu  x=1.825.10% y =18.225,

sin|y]|
3/5+cos? 22
PesynbTaTr o6uncienns b=0.9979.

3/ x— 1.
s=27% |x+4]y/ Ve Jain 2 mpu  Xx=3.981.1072 y=-1.625-10°,

z=0.512. Pe3ynbrat obuncnenusa S=1.26185.

b=x+ npu x=8510"1y=-152,z=-1.4.10"1,

3x2 + 25eX°

y:
| X7 |+vax2 +2

tat obuncneHus y=13.7262.

+In|x+k| mpn x=2.2a=1.2-10!, k=1.76. Pe3yis-

02
sin“(z)
V_WP+ }
k= y¥¥ 4+ cos3(y) V2TV pu x=6.251y=0.827, 2=25.001.
ey +y
PesynbTaT o0umcienns k =0.712122.

\/ao +a,X+a,Xx?

y= .
3/a, |sinx|

yucnenas Y =1.1012.

npu X=5a,=2,a =5.0, a,=3. Pesymprar 00-
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23.

24,

25. s=

26. h=

27,

28.

29. s=

30.

26

X (arctg(z)—-j
s=2Y) @x) - 3 mpH x=3.251y=0.325,

1
X|+
2 y2+1
z=0.466-10"*. Pesynbrar obuncienus S =4.23655.
f= \/(‘1”3 e pn x=2a=3.2b=-4.1.10"%, c=1.46,

d =-1.3-10"L. Pesynbrat oGuncienns f =1.62996.

4 3y _
>-l+2 - npu Xx=17.421 y=10.365-10—3, 7=0.828-10°.
x—y[sin?(2) +19(2))
PesynbTar o6uncnenus s=0.330564 .

1{1b+_x +5tg X] mpn  x=3.7a=-15b=252-10, c=-2.8.

PesynbTar o0uncnenns h=0.12758.

X+1
" \y 2+3 2|x+y| +17sin(z)  mpu x=12.3107 y=154,

2=0.252-10%. Pesynbrat obuncienus a=_82.8256.

x cos %
f=e 4 COS(ZSIH—) npu X=237=3.14,z=-121. Pe3yubrar

oOumncnenus f =3.33821.

xYH eV y—x% |y-x°
1+|y - - =2.
1+X‘y_tg(z)‘(+|y X+ 3 npu x=2.444,

y=0.869 -10_2, 7=-0.13-103. PesynbraT obuncnenns S=-0.498707.

f=a, -\/| In(o~2xc057% +x2In(d +X)) | mpi x=32,=3.1-10", b=-12
7=3.1415, d =4.22. Pe3ynprar obuncienns f =48.4613.



JlaGopaTtopna podora Ned
Tema podoTu: Oneparopu po3rajayKeHHs

Mera poboru: ®PopMyBaHHS HABUUOK Ta YMiHb PO3POOKH PO3Tay>KEHHUX
mporpam JUIs OpraHi3ailii albTepHaTUBHUX OOYHCIICHb

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:
e yMOBHUU omeparop if ... else;

YMOBHMU oneparop if;

OIepaTop MHOKMHHOrO BUOOpy swi tch;
JIOT14H1 BUpA3M Ta JIOT14HI Oleparii;
YMOBHA omepariis?,

CKJIQJICHUM Omneparop.

Teopernuni BizoMmocTi

OnepaTop yMOBHOTO TEPEXOAY CIHYKHUTh JJisi CHPSIMYBaHHA XOHy
OOYHMCIIEHH TO OAHIM 13 MOXIJIMBHX BITOK OOYMCIIEHHS B 3aJIeKHOCTI BIJI
1ICTUHHOCTI a00 XuOHOCTI Jeskoi yMoBU. BiH wmae 1Bl ¢dopmu 3anucy.
CuHTaKcHC MOBHOI'O YMOBHOI'O Olleparopa nepexoy:

if (<ymoma>) <oneparopl>

else <omeparop2>
Slkmo <ymMoma> ictmHa (true), TO BHKOHYEThCS <omepaTopl>, SKIIO
xubHa (false), BUKOHYEThCs <omepaTop2>. B sKocTi <yMOB#> MOXYTh
BUKOPHUCTOBYBATHCS OIepallii BiAHOMICHHS a0o JIOTi4uH1 orneparlii (I1UB. 10/1aTOK
Ne6), apudmernunmii BUpa3 Y mpocTo iAeHTH(ikatop. SKmo sSK ymoBa
BUKOPUCTOBYETHCA apu(METUYHUN BHUpa3, TO KOJIM BiH HE PIBHUU HYIIO
(true) BuKOHyEThCS <omeparopl>, a Koiau piBHUK Hymo (false) -
<omepaTop2>.

HenoBua ¢opma 3amucy yMOBHOTO oOmeparopa, KOJU ajbTepHaTHUBHA
BiTKa else BiJICYTHS:

if (<ymoBa>) <omeparop>

SIkmo <ymMoma> ICTUHHA, TO BUKOHYETbCS <omeparTop>, a SKIIOo
XuOHa, TO <omepaTop> NMPOIYCKAETHCS 1 BUKOHYETHCSI HACTYITHUM OrepaTop.

B skocti <omepaTopa> mMoxe OyTH SK MPOCTHH, Tak 1 CKIAICHUN
oneparopu. CKIllaJleHUM Ha3WBaIOTh JIBa UM O1JIbIIIE MPOCTHX OMEPaTopiB, SIKI
BUKOHYIOThCS K €auHe 1ute. [[as CTBOpeHHS CKIJIAaJIeHOro omeparopa
BUKOPHCTOBYIOTh OMEPATOPHI AYKKHU {...}. TpaHCHsATOp cnipuiiMae CKIaIeHUMN
oreparop sk eauHe 1iae. Hanpuknan:
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{

pi=3.1415;

y=fabs (log (b-2*x*cos (pi/3.0) +x*x*1og(d+x)))
y=a*sqrt(y)

cout << "Pesynprar h= "<<y,

}

[Ipn HEOOXiMHOCTI TEpPEeBIPKM BUKOHAHHS JEKITBKOX YMOB MOXKHA
CKOPUCTATUCSA BKJIQJICHUMH JIOTIYHMMH omepaTopamu. Hampukman mis
NIEpeBIPKA OJTHOYACHOTO BUKOHAHHS JBOX YMOB ( a<b ta b<c ) MOXHa
CKOPHUCTATUCS HACTYITHUM BKJIaJCHHSIM JIOTIYHHX OIEPaTOPIB:

if (a<b) if (b<c)

Jlnss  o0’eaHaHHsT JABOX 1 OuIblIe JIOTIYHUX BUPA3iB  MPOCTIIIE
BUKOPUCTOBYBATH JIOT14H1 omeparlii (IuB. 101aTOK Ne6), OCKUIbKHU BKJIAJECHHS
JIOTTYHUX ONEpPaToOpiB MOXKE IMPHUBOJUTH JO JIOTIYHUX MOMHUJIOK Ta IOraHoi
«unTadenbHOCTI» nporpamu. Hanpuknan:

(a<b && b<c) — oaHOYacHe BUKOHAHHS JBOX YMOB;

(a<b || b<c) — BUKOHaHHS Xo4a O OJHIEI 13 YMOB,

(a<b ! b<c) — BUKOHaHHA IIEPIIOI Ta HEBUKOHAHHS IPYrol YMOBH,

(a<b && b<c ! b<c) — oaHO4YacHE€ BUKOHAHHS JBOX IEPILINX YMOB
Ta HEBUKOHAHHSI TPETHOI.

VY BuIaKy, KOJW BapiaHTIB BUOOPY € JIEKLJIbKA, ONTUMAJIbHIIIE BUKOPHC-
TOBYBATHU ONepaTtop BuOopy swi tch. BiH Mae HaCTyHUN CHHTAKCHUC 3aIMUCY:

switch (<Bupa3s>)

{

case nl: <omeparop 1>;
break,

case n2: <omeparop 2>;
break;,

case nn: <omneparop n>;
break;,

default: <omeparop n+1>;

}

<Bupa2’> O0YMCIIIOE 3HAYEHHS IJIOrO TUIY 1 MOXE MpUiiMaTd OAHE 13
3HAYeHb MITOK case. SIKI0 OTpuMaHe 3HA4YeHHsS HE CITIBIIAJa€ 13 JKOJIHUM
3HAQUEHHSIM MITOK, TO BHUKOHYEThC MiTka default. IlloOu B KOXHOMY
KOHKPETHOMY BHUNAJKy BHUKOHYBaBCA TUIbKM ONEPATOP BIJIMOBIAHOI MITKU
000B’A3KOBHM € BUKOPUCTAHHS KOMaHIU break, sKa mepeaac yrnpaBIiHHS B
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KiHellb orepaTopa switch (BUKOHYIOTHCS TUIBKH OMNEpaTOpY BiAMOBITHOL
BIJIKH).

Jlist peanizariii anbTepHATUBHUX OOUYMCIICHB B 3aJICKHOCTI BiJ] BUKOHAHHS
MEBHOI YMOBU MOXK€ TaKOX BUKOPHCTOBYBATUCS YMOBHA omeparist ? :

<YMmoBa> ? <Bmupazl> : <Bupas2>

Cnoyatky 00UYMCITIOETHCS 3HAUEHHS BUpa3y <YMora>. SIKII0 BOHA ICTHHA,
TO OOYHMCIIOETHCA 3HAYCHHS <Bupasyl>, a sKmo HI - <Bupasy2>.
Hactynmuuii mnpukiag UIIOCTpYe BHUKOPUCTAaHHS YMOBHOI —omepartii  Jjis
3HAXO/DPKEHHS OUTBIIIOTO 13 TBOX YHCEN X Ta V.

max=(x>y)?x:y;

IIpukjiagu BUKOHAHHS 3aBJIAHHA
Ilpuknao Nel (BUKOPUCTAHHS ONEPATOPA YMOBHOIO MEPEXOTY)

[Iporpama obunciieHHs PYyHKIIIT, 3HAYEHHSI SIKOi pIBHE:
—1npu x<0

y(xX)={ O npu x=0
+1 npu x>0

#include <iostream>

#include <windows.h>

using namespace std;

void main ( )

{

int x,y;

SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;

cout << "BBenmiTe 3BHaYeHHS X \n'";

cin >>x;
cout << " BuHaveHHs x = " << x;
if (x < 0) yv = -1; else if (x==0) y=0,; else y = 1;
cout << "\nx = " << x << "\t " << "y = " << y<<"\n";
}

Pesynbratu poboTH IIporpamu:

BBeneno 3naueHusa x=-10

e CAWINDOWS . Odsystem32wemd. exe

EEEL1TE SHaqY4eHHA =
-10

JHA4YEeHHA =
o= =10

109 APOLOAKEHMA HI#MHTE AOYD KA3BMyY . . .
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BBeneno 3naueHHsa x=5

e LW INDOWS. Osystem 32%cmd. exe

EEef1Te SHaYSHHA x
c

W o= 5
009 APOLOMKEHMA HIHMHMTE DY KAABHWY . . .

Ilpuxnao Ne2 (BUKOPUCTaHHS ollepaTopa BUOOpYy swi tch)

3a BBEJICHUM 13 KJaBlaTypd HOMEPOM JHSI THXKHSI MpOrpaMa BUBOIUTH
fioro Ha3By. SIKIIO BBEJIGHOMY HOMEPY HE BIAMOBIJIA€ JKOJICH 13 AHIB THXHS, TO
BUJAECTHCS BIAIIOBIIHE ITOBITOMJICHHS.

#include <iostream>

#include <windows.h>

using namespace std;

void main ( )

{

int i,

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

cout << "BBenmpiTe HOMep IAOHS THuXHS N \n";

cin >>i;

cout << " Homepy nHs TuxHI N = " << i<< "
Bignorigae ",

switch (i)

{

case 1: cout << "\tllomemgimox \n';
break;,

case 2:cout << "\tBiBTropok \n'";
break;,

case 3:cout << "\tCepegma \n",
break;,

case 4:cout << "\tUermep \n";
break;,

case 5:cout << "\tHarTunums \n";
break;,

case 6:cout << "\tCy6ora \n'",
break;,

case 7:cout << "\tHegins \n",
break;,
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default: cout << "\tTakxoro gHs B TuxHi HeMmae \n'";

}
}

PesynbpTaTi poboTH nporpamu:

BBeneno 3nauenuss N=4
e LW INDOWS . Odsystem32vwemd. exe

BEelilTe HOMEp ALHA THHEHA N
n

Homepy AHA THxHA N = 4 E:'i.g.nn:nE:i...rLar: HYeTEep
1n0A NpoLoA#eHMA HasMKTe byl Knasuly . . .

BBeneno 3Hauenust N=13

s CAWINDOWS. Odsystem 3 2%cmd.exe

BEEcAnL1TE HOWMep AHA TWxHA H
13
HoWepy AHA TW#kHA N = 13 BiAnoeifac Takoro AHA B THM#KHT HEWAc

0nA NPOADMKEHMA HasMWTE MGy KAABWLY . . .

3aBaaHHA 1JI1 BHKOHAHHSA

3aeoanna Nel

Hanucamu npoepamy obuucnenns 3navenus QyHxkyii. 3HayeHHs apeymeHmy
8600UMbCAL I3 KIABIAMypu y 0iano2080M)y pPeHcuMi. IHAUeHHs THUUX 3MIHHUX
3a0amu y uenadi koncmanm. Ilepedbauumu 6usio Ha OpyK GUXIOHUX OAHUX MA
pe3yabmamis y 3pyuHiu OJisli CHPUUHAMMS QOpMI 3 GUKOPUCTAHHAM Qopmam-
HO20 8UBOOY.

cos? (bx), x<a
1. y(x)=1/(x-a)3, a<x<b
ax—2b
= = X>b
b? + a2
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y(X)

y(X)

d(a) =

y(x)=

f (k)=

y(x) =

g(h)=

32

e**8.sin(x),
Xa+b

(x—1)2 cos(x)?,

cos (ax),

JO4 +a),
ey

b2 +a?f
aZsin(a +/3),
1,

bcos?(a?),

dlcos?(x—a),

x?tg (bx),

sin(a—kb)x‘
2 _p2 |

k+b
2+sin2(a)
k +sin(k?),

va+4-sin(a+Db),

Ye,
acos(bx),

a+bx
x2 —p2’

2c0s?(h+a)?,
tg(a),
In(b +3sin(h?)),

X<a
a<x<b?
X > a?

X<a

a<x<b

X>b

a<b

b<a<a+1

a>a+l

x<a
a<x<bh

X>b

k <?2a

2a<k<2a+1
k>2a+1

X<a
a<x<b

X>b

b+l<h<a
a<h<a+b

h>a+b



9. y(x)=

10. o(q) =

11. y(x) =

12. p(x)=

13. s(p) =

14. t(r) =

asin(x®),
ed(x+1),

J(X2 +b?),

In?(a2 + 2q),
In(q+2a),
b2 +2

. 3
5 +sin®(q),

cos?(bx),
(x-a),

ax—2b
(x2 +b?)

e§+\/7’
X
e2,

In2(b+x)+tg(x+£

3

}

a’-p
log,(b+p)’
JP,

vp®

a ]

a+3r
In2(r +b)
Jae',
Ja+e'

r

Xx<a
a<x<b

X>b

g>a+b
g=a+b

g<a+b

Xx<a
as<x<b

X>b

asXx

a<x<a+2b

X>a+2b

p<3
3<p<h

p>5

b<r<a

r<b
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34

15

16.

17

18

1

©

2

o

k() =

Cy(X) =

. C(p) =

3fbsin(t+z/6),

T
COS[t + Ej )

a T
\/? COS(t + ZJ )

lg%(a),

Ig(ac_b],

In@—rcza)

atg(p—b/4),
0,

(o3

evatb 1 p/a,

. d(a)=1bva +aln(b),

evatb 4 a1n(b),

b+1n?fi + 7],

- y(1)=1sin(i),

i2+1n?i+27],

t<a

a<t<b

t>b

b>c>a

b<c

Xx<0

O<x£hm

x>pm

p>a
azp>a+b

p<a+b

a>2b
a<a<?z2b

a<a

I<-b
0>1>-b
0<i



21. y(k) =

22

23

24

25

26

27

g9 =

. f(s)=

. f(s)=

L Y(X) =

(k) =

Cf(X)=

ak? +b,
k-a
k—c’
ak —2 |

b2 +a?|

1
E§+Q

X—a

X
‘Zx
c?-4

as? +bs+c,
—a

s+c’
a(s+c),

as? +bs3 —c,
a
2s+c’

a2(2s+4c),

X
10+b’
X—a
2X+¢C’
3x+4(a+b-c),

a

ak? +b2x—c,
X—a

X+c¢'
3X—c,

—ax2 —hx+c,
X—a

xc ’
3X—C,

k<0

a<k<2Za+c|

k>2a+c|

X+5<b

b<x+5<[a+c|

X+5>a+(|

s<b

b<s<a+c

S>a+C

s<2b
2b<s<(a+c)?

s> (a+c)?

x<0

03xsp+c+m

x>p+c+m

X< —a
—a<x<0

x>0

x<—pm
—bMSXSO

x>0
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cos(cx), X<?2a

28. y(X) =1+/(x—a)3, a<x<3b
|a+x—2b ¥ >b
| (x+b?) | -
arir? rrate
In2(r +cb) ' N

29. d(r)={vae', a+b+c<r<a+c
/ r
%, r<b+a+c
cos?(bh?), x<0

30. s(h) =4./(4x+3a), 0<x<ba
ax—Z" X >ba
b+a

3aeoannsa No2

Po3ss’sazamu npusedeny nusicue 3adauy. Bxioui oawi 6600umwvcs i3 Kia-
giamypu y 0iano2o08omy pedxcumi. Inwi Oawi, HeoOXIOHI 051 pO38 A3K)Y 3a0aui,
3a0aromsbcs y eueandi koncmanwm. Ilepedbauumu 6usio Ha OpyK pe3yibmamia y
3pYUHIL 0118 CNPULUHAMML POPMI, BUKOPUCIOBYIOUU (POPMAMHUL BUBIO.

1. Hammucatu mnporpamy, sKa BBOJIWTH BIK KOPHCTyBaya i, SKIIO HOMY
OinbIne 18 pokiB, MOBIIOMIISE, 110 BIH Ma€ MPaBo rojocy. B iHmomMy pasi
BOHA OOYMCIIIOE, Y€pe3 CKUIbKM POKIB KOPUCTyBad OyJe MaTh IpaBo
roJiocy.

2. JlaHo KOOpJWHATH ABOX TOYOK. BU3HAUMTH, YW pO3MIIIEHI BOHM Ha
OJTHOMY KOJI1 13 LIGHTPOM B MTOYATKY KOOPIUHAT.

3. I3 knaBiaTypu BBOJIUTHCS HOMEp MicAld B poll. BUBOAUTHCS MOBIIOM-
JICHHS TIPO Ha3BY MICALS Ta OPY POKY. SKIIO MicsAls 13 TAKUM HOMEPOM
HE ICHY€ — BUBOJUTHLCS BIIIOBIIHE TOBIOMJICHHS.
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10.

11.

JlaHo paniyc Kona Ta JOBXHHA CTOpPOHU KBajapata. IlepeBiputH, uum
pOMIE KBApaT Kpi3b KOJIO.

BBecTtu 13 knaBiaTypu TpH 4YMcia Ta 3HAWTHM HalMEHIIE Ta HaWOlIbLIe
cepel] LIMX YUCell.

Jlano pazmiyc kojla Ta JOBXKHMHAa CTOpPOHU KBajapaTa. Bu3HAuWTH, 4H
IIPOUE KPYyT 4epe3 KBaApar.

Ha mommsi 3amano koo paaiycy R 13 eHTpoM B mo4yaTKy KOOpJMHAT.
BBecTu 13 k1aBiaTypu KOOpIMHATH TOUKH Ta BUSHAYUTH, YU 3HAXOTUTHCS
BOHA Ha KOJI1, YA B CEPEJIMHI KOJIa, UM 32 IOr0 MexXaMu.

Jlano koopmuHatr ¥ Touku M (X,Y). Bu3HauMTH, YW HANCKUTH BOHA
3aMKHYTIN 00yacTi D.

y

A

v

0 2 X

. lano xkoopmuHatu Touku M (X,y). Bu3HauWTH, 4M HaJICKHUTh TOYKA

3aMKkHyTi obsacti D. AABC — piBHOCTOpPOHHIH.

y

A

C

A B
0 2 X

v

Jano xoopauHatd Toukd M (X,y). Bu3HAuMTH, 4YM HAJICKHTH TOYKA
3aMKHYTiH obmacti D, 3aganiil cucTeMor0 0OMEXEHb.

X+Yy<],

y=20,

2X—y<1

Binoma nBa KyTW TPUKYTHUKA ¢ Ta ¢,. BU3HauUuTH TUI TPUKYTHHKA:
TOCTPOKYTHUU, IPSAMOKYTHUM, TYIIOKYTHHH.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

38

JlaHo MOBXWHU TPHhOX BIAPI3KiB. Bu3HaunTH, Un MOKHA 13 ITUX B1API3KIB
noOyayBaTH TPUKYTHHK.

JlaHO JOBXXHUHU TPbOX CTOPIH TPUKYTHHKA. BU3HAUUTH, SIKOTO THUITY 1€ €
TPUKYTHUK (TPSAMOKYTHUH, TOCTPOKYTHHH, pIBHOCTOPOHHIHM, pIBHO-
OenpeHuis ...).

3HaiiTh HaiOiIbIIe i3 Tphox 3HadeHb f(X), f(2x) Ta f(3x), me
f (X) =sin(X) . 3HaueHHs apryMEHTY BBOJIUTLCS 13 KJIaBiaTypH y rpaaycax,
TOMY Tiepe/l 0OUUCICHHIM (PYHKIIIT IEPEeBECTH iX Y paJliaHHu.
[IpsSAMOKYTHHK 3aJaHO KOOpPAMHATaMW HOTO BepIIMH. BuzHauuth, 4u
HAJICKUTh BBEJICHA TOUYKA 00JIaCTI MPSIMOKYTHHUKA.

[IpsSsMOKYTHHK 3aJaHO KOOpPAMHATaMW HOTO BepIIMH. BuzHauutu, 4u
KOJIO 13 3aJaHUM PaJlyCOM Ta KOOpJUHATaMHU IIEHTPY MOBHICTIO Haje-
KUTb 00JIaCTI MPSAMOKYTHHKA.

BBectn 3HaueHHST X Ta PO3MICTUTU B MOPSJIKY CHAJaHHS pe3yJbTaTh
obuncaenns Xsin(x), In(y/x) ,5\/x2 :

TpukyTHUK 3aJaHO KOOpAMHATaMH BeplIMH. BuszHauutu, B AKUX
KBaJPaHTaX KOOPJAUHATHOI IJIOIIMHU BiH 3HAXOAUTHCA.

BusHauuTn, 4u TmepeTHHAIOTHCS JBa BIJAPI3KH, 3aJaHl KOOpIAMHATAMH
CBOIX KIHIIIB.

JIBa Kkoyla 3amaHO IXHIMM pajilycaMd Ta KOOpJUHATaMU IICHTPIB.
Bu3HaunTH KiNBKICTh CHUIBHMX TOYOK Y KX Kij (OJHA, ABI, UM JKOIHOI).

[3 kmaBiaTypu BBOJWMTBCS TOpSAKOBUK HoMmep Micans. Ilporpama
BHUBOJIUTH Ha3BY MOPH PoOKy. IlependaunTty mepeBipKy KOPEKTHOCTI BBOIY
HOMeEpa MICSII].

Hano koopmuHatd Toukn M (X,Y). BusHauuTH, SKOMY KBaApaHTy
CHCTEMH KOOPJAMHAT HAJICKUTh JIaHa TOYKaA.

Jlano mapaGony Buay Y=ax?+bX+C Ta KOOpIAMHATH IBOX TOYOK.

BusnauuTu, sk 3HaXOAATHCA 111 TOYKH BIJJHOCHO BITOK mapaboyiu (00uaBi
MDK BITKaMu, OOHJIB1 30BHI BITOK Y 1HIIII BapiaHTH).

Jlano mapabony Buagy Y= ax?+bx+c Ta KOOpPAWHATH JIBOX TOYOK.
BusnauuTy, sika 13 TOYOK 3HAXOIUTHCS OJFHKYE 10 mapadou.

Jano nBi npsiMi JiHii ax+by+c=0 ta aXx+by+c =0 . BusHaunTu, un
MIePETUHAIOTHCS BOHHU.

[3 kmaBiaTypu BBOJIWUTHCS II'SITh LUIMX 4YHCENI. BHU3HAYMTH KIJIBKICTDH
MapHUK YUCEeN Ta KIJTBKICTh YUCEJI, KpaTHUX 3.



217,

28.

29.

30.

Kono 3amaHo pamiycom Ta KOOpAMHATaMH IIEHTPY. Bu3HauwTH, sK
JCKUTh TIOYAaTOK KOOPJAWHAT BIJJHOCHO KOJIa — B CEpPENHI, HA KOJII YU 32
MOro MeXKaMHU.

[3 knmaBiaTypu BBOIUTHCA OIliHKAa B I ATHOanbHIM cuctemi. Ha ekpan
BHUBOJIUTHCSI BIATIOBIHA OIlIHKA B YHIBEPCHUTETCHKIM CHCTEMI: BiIMIHHO,
no0pe, 3a10BIIILHO 200 HE3a0BLIBHHO.

Hano tpu uucna (B Mexax Big 1 g0 9 sk xoHctantu). I3 kiaBiaTypu
BBOJISITHCSL TPU JOBUIBHI YHCIIA, 2 HA €KPaH BUBOJUTHCS MOBIIOMIICHHS
PO KUIBKICTh BraJIaHUX YHCEIL.

Jlano mpsima  ax+by+c=0 Tta mapabomna y= 81X2 +b,x+c,. Busnauuru
KUIBKICTh TOYOK MEPETUHY MPSAMOI 3 MapadoJIoro: JIBl, OJIHA, )KOJIHOI.
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JlaGopaTtopna podora Ned
Tema poooru: IIpocTti HUKIM i3 BiZOMUM 4K CJI0M IOBTOPiB

Merta po6oru: ®opmyBaHHS HABUKIB B pO3p00IIl MPOCTUX MUKITYHUX MIPOTpam
13 BIIOMHUM YHCJIOM TIOBTOPEHBb IS peajizaimii THIOBUX ajro-
pUTMiB 0OPOOKH TaHUX.

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

® T[IOHATTS ITUKJIIYHOTO OOYMCIICHHS, IPU3HAYEHHS Ta TOPSIOK HOTO
BUKOPUCTAHHSI,

e ormeparop UKy for: npaBuia Ta 0COOJMBOCTI HOr0 BUKOPUCTAHHS;

e OpraHizalilo I[UKJIIYHUX OOYMCIIEHh 3a JOIMOMOIOK JIOTIYHOIO
oreparopa;

e omneparop continue Ta break: npu3HauC€HHS Ta CIIOCOOM BUKO-
PUCTaHHS;

e onepaTop 0€3yMOBHOIO MEPEXOTY;

e 0a30Bl aNropuTMM OOpPOOKM JaHUX 3 BUKOPHUCTAHHSM LUKJIIYHUX
00YHUCIIEHb.

Teopernuni BizomocTi

Omneparop nukiny for 3adesneuye HUKITYHE (IOBTOPHE) BUKOHAHHS
JESIKOTO MPOCTOro ad0 CKIIAJIEHOTro onepaTopa neBHe Yucio pasiB. CUHTaKCUC
oneparopa for € HaCTYITHUM:

for (<imingianizanisa>; <ymoBa>, <Bupas>)
<omnepaTop>

ne:

<iHigiamizaris> — 3MiHHA a00 BUpa3, MO YIPaBIIsIE BUKOHAHHIM
UKITY;

<yMoBa> — MepeBipKa YMOBHU JOCATHEHHS KIHI IUKIIYHUX OOYHCIICHb,

<BHpas3> — MiHj€ 3HaYCHHS JIIYUIIbHUKA ITUKITY 1 MOXKe OyTU Oy/b STKUM
apuMEeTUYHUM BUPA30M JIOMTYCTUMOTO THUITY;

<omepaTop> — TUIO UKIY — Oy/lb SKUW MPOCTHUI YU CKJIAJICHUI orepa-
TOD.

VY 3aronoBky mukiay for oJHAa 4YM JACKITbKa KOMIIOHEHT MOXE OyTu
BIJICYTHSI, aJieé MPU LbOMY OOOB’SI3KOBO MYCSITh OyTH 30€pekeHl BCl KpaIlKu 3
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koMor0 (). B imimiamsaiii mo4aTKOBOrO 3HAYCHHS MOXKE CTOSTH a00 OIUH
BUpa3, a JIeKUJIbKa, po3uieHuX Komorwo. [Ipu mepeBipili yMOBH Ha 3aKiHUECHHS
[IAKJTIYHOTO OOYHCIIEHHS MO)XHAa BUKOPUCTATH JEKiJbKa yMOB, 00’ €THAHHX
JIOTIYHUMH OTIepaIlisiMU. <Bupas> TaKOXX MOXKE MICTUTH HE OJHY 3MiHHY, a
JEKUJIbKa, PO3IIJIEHI MK COOOFO 32 JOTIOMOTOF0 KOMH.

1.
2.

w

Anroputm poboTu oneparopa for € HaCTYITHUN:
BUKOHYETHCS TOYATKOBA 1HIITIATI3aIIis;
NepeBipsiETbCSl yMOBA, 1 SIKI[0O BOHa false, TO BHUKOHAHHS IHUKITY
3aBEPIIYETHCA, 1HAKIIE YIPABIIHHS EPEIAETHCS MYHKTY 3;
BUKOHYETBCS TUIO LIUKITY - <ommepaTop>;

. O0UHCITIOETHCS <BHMpAas3> Ta YIPABIIHHS NE€PENAAETHCS MYHKTY 2.

For Moxxe MaTH 1 HacTynHy (opMy 3anucy (HECKIHUCHUH ITHKII):
for ( ; ; ) < omeparop >
JIst BUXOAY 13 TAKOr0 HECKIHYEHOTr0 LUKy 000B’SI3KOBUM € TIEpEBIPKA B

T UKy BUKOHAHHS MTE€BHOI YMOBH Ta 3aBEPUICHHS IIUKJIIYHOTO OOYUCICHHS
3a A0MoMOro break. BiH BUKOHYe HeralHUM BUX1J 13 IMKIY Ta nepeaady
yIpaBIIHHS HACTyHOMY onepaTopy. Hanpuknan:

/* BuBin napHux umces Ha npoMmixky Bigp 0 mo 100 */
#include <stdio.h>
void main()
{
int i=0,
for(,;;,
{
i++,;
if (i%2 == 1)
continue;,
else
printf("\n $1d", i );
/* IlepeBipxa yMOBWM BaBEpWEHHS LHMKJid4HOI'O
ob6umycyneHHsT */
if (i == 100) break;,
}
printf("\n");
}

Jlnst mepedadi yrpapiiiHHsS (BUKOHAHHS IIMKIJIY) Ha HACTYIIHY 1TE€palliio B

MeXax IUKITYHOTO OOYMCIIEHHS CIYKHUTh oreparop continue. Bin nepepu-
Ba€ BUKOHAHHS JIaHO1 1Tepallli UKITYHOr0 OOYMCIICHHS Ta Nepeaae yrpaBiHHS
HACTyMHiH iTeparii. Hampukna;
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/* BuBin napHux umuces Ha npoMixky Big 0 go
100 */

#include <stdio.h>

void main()

{

int i,

for(i=1,i<=100,i++)

if (i%2 == 1)

continue;,

else

printf("\n $1d", i );

printf("\n");,

}

Jlnst O0e3yMOBHOI mepenayl yNpaBiIiHHS BUKOPUCTOBYETHCS OMNEPaTOp

nepexony goto .
goto < MiTka>

KepyBanusi mepenmaeTbcsi orneparopy 3 [JaHOK MITKOW <MiTka>:
onepaTop, a caMa MITKa B IIporpami He JeKJIapyeThcsi. B sIKOCTI MITKU MOXe
BUCTYMATH OyIb-IKUi 3BUYaHUM 11eHTU(IKaTop. O0IacTh 1l MITKU OOMEXY-
€TbCS (PYHKIIEIO, B SKIH BOHAa BHM3HAUYC€HA, TOMY HEMOJXJIMBO IE€pEIaTH
yIOpaBJIIHHSA Y 1HITY (QYHKIIITO.

IIpukiaaau BUKOHAHHS 3aBAAHHS

Ilpuknao Nel (BUKOPUCTAHHS ONEpaTOpPA LIUKITY)

Hanucaru nporpamy o6uucienHss N yucen doOiHayi, 1110 BU3HAYAKOTHCS
PEKypEHTHHM CHiBBiIHOWEHHAM &, =1, a, =1, a; =a, , +a, ,.

#include <iostream>
#include <windows.h>
using namespace std;
void main ( )
{ int n,al,a2,a,
SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;
al=li;,
az=1;

cout << "\nBeegiTe kineHicTe uMces Pob6imavi \n'";
cin >>n;
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cout << "i=1" << """ << "\t" << "F = " << al;
cout << "\pni=2" << "" << "\t" << "F = " << a2;

for(int i=3;,i<=n;i++)

{

a=a2+al;

az=al;

al=a,

cout << "\ni = " <K< i << "\t" << "F =" << a;

}

cout << "\n ";

}
PesynbTaTr poboTn nporpamu:

BBeneHno 3nHauenust N=5

e CoAWINDOWS. 0lsystem 3 2emd. exe

EEL1TE H1ABHICTE 4Mcen $obiHaql

LI I e )

1
1
e

5 F =
Ana NpoAonKeHMA HasMKTe A0Sy KAasuuy . . .

Ilpuknao Ne2 (po3B’sI30K IMOMEPEAHBOI 3a/1adi 3 BUKOPHCTAHHSAM oOIlepaTopa
YMOBH Ta 0€3yMOBHOTO TIEPEXO/Y)

#include <iostream>

#include <windows.h>

using namespace std;

void main ( )

{

int i,n,al,a2,a;

SetConsoleOutputCP (1251) ,;

SetConsoleCP (1251) ;

i=2;

al=i;,

az=1;
cout << "\nBeegiTe kineHicTe uMcesn ®ob6bimauvwi \n'";

cin >>n;

cout << "i=1" << "" << "\t" << "F = " << al;
cout << "\ni=2" << "" << "\t" << "F = " << a2;

q:i=i+l1;
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a=a2+al;,

az=al;

al=a;,

cout << "\ni = " <K< i << "\t" << "F =" << a;
if (i<n) goto gqg;,

cout << "\n ";

}

3aBI[aHHSI AJIsA BUKOHAHHSHA

Hanucamu npoepamy onsa po3s’s3ky npueedeHoi Hudxcue 3aoavi. B npoe-

pami nepedbauumu SUKOPUCMAHHA (HOPMAMHO20 8UB0OY MA NOSACHIOBAIbHOL
mexcmogoi ingpopmayii. Po3s’ 130Kk peanizysamu 08omMa cnocooamu. y nepuio-
My suxopucmamu onepamop yukiy for, a y opysomy opeauizysamu yukiiune
obuucnenHs 3a 0onomozoro onepamopa if.

1.

2.

44

m . .
OOGuucauTu cymy S = |z::1 }I/ 3 - 3HAYCHHS M BBOJMUTHCS 13 KJIaBlaTypH.

m . .
O6uncimta cymy S =3 (-1)"n?, xe m— mine uncIio, 1O BBOXUTBCS i3
n=1
KJIaBlaTypH.
K : :
O6unciutu cymy S=>2" ne k — mime umcno, mo BBOIUTHCH i3
n=1

KJIaBlaTypH.

O6uncmuT npubIM3HO 1oy Girypu, oomMexeHoi rpadikamu GyHKIIH
y(x)=x2, x=2 ta y=0, po30uBIIM 1HTEpBad 3MiHK X Ha 100 yacTuH Ta
CYMYIOUH TUIONII MPSIMOKYTHHKIB 13 OCHOBOIO, PIBHOIO 1HTEPBAITY 3MIHU X
Ta BUCOTOIO, III0 BU3HAYAETHCS 3HAUCHHSIM (DYHKIII1 B CEpeHI OCHOBH.

JInst BBENEHOTO 3 KJaBlaTypd HATypaJIbHOTO Yucia N 0OYMCIUTH
no0yTok 1-3-...-n, akmo N — HenapHe Ta 2-4-...-N , KII0 N - MapHe.

m . .
O6uucutu cymy S =Y %,. 3HavueHHsI M BBOJAUTHCS 13 KJIaBlaTypH.
k=1" ™+

OO0YHCIUTH N —HUW WICH PSIy, CJIEMEHTH SKOTO OOYMCIIOIOTHCS 3a
Gopmynamn: a, =2;a,=1 8 =a,_,+2a , aua i>2.

OGuucanTH KinbKicTh po3Mimens i3 N mo m A'=n(n-1)...(n—m-1).
Hamucatn  mporpamy  oOYMCIEHHs I 3aJaHoro N CyMH

12 +22+3%+...+n° Ta mepeBipUTH MPABHIBHICT OTPUMAHOTO PE3YIIb-
taty (cyma piBaa n(n+1)(2n+1)/6).



10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

n i Ai . .
OGuncmutu cymy S =3 (-1)' -2' . 3HayeHHs N BBOAUTHCS 13 KIIaBiaTypH.
1=l

O6uuncmutu cymy S = zn:(—l)i -(2i) . 3HaueHHs | BBOAMUTHCA 13 KJIaBiaTypH.
1=l

Jliis 3amanoro N o6uuciutu 100yrok P=1-3-5-7-...-(2n+1).
O6uncmut cymy S =1-3+3-5+5-7+...+(2n-1)(2n+1) s 3amaHoro n.

O6uncmutu 100yTok P=(1+3)-(5+7)-...-(2n-D)+(2n+1)) mia 3ana-
HOTO N.

O6uncmutu cymy psaay S =1+1+2)+(2+3)+(3+4)+...+((n—1) +n) s
BBEJICHOTO 13 KJIaB1aTypu 3HAYEHHS N .

[IporaGymoBaTi QyHKIIO Y =X° OpH 3MiHI X Ha IPOMDKKY Bix @ 10 b
(BBOIATHCA 13 KJIaBIaTypH), pO30MBIIN HOTO Ha 25 YaCTHUH.

wl2
OGuuciuTy 3HaueHHs iHTerpamy [Sin(x)dx 3a ¢opmysoro Tpanenii i3
0

3a/IaHUM YHCIIOM pO3OUTTIB N.

[IporabymoBati (yHKOiF0 Y=Sin?(x) Ha mpomixky Big a mo b,
po30uBIIM Horo Ha 30 4acTHH.

. 3 2 s ®
OGuuciuTy 3HaueHHd iHTerpany [+/(X°+1)dx 3a dopmynoro Tpaneniii i3
0
guciioM po3outtie N=100.
n 3! : :
OOuucuTu cymy S = ZF' 3Ha4YeHHsI N BBOJUTHCSA 13 KJIaBiaTypH.
=1

4
OO6YMCIUTH 3HAYEHHS 1HTErpay N(X3 +4)dx 3a dhopmyIoro Tparerii i3
1

3aJJaHUM YHCJIOM PO30UTTIB N.

OOuuciutu cymy 120 uieHiB psay, |—THH WIEH SKOrO BU3HAYAETHCS

2i+1
popmyoro 3; =m. 3HauyeHHS X BBOJMUTHCS 13 KIIaBiaTypH.
OOuuncmutu cymy 100 uieHiB psay, |—THH WIEH SKOTO BU3HAYAETHCS
. 2i
Gopmyoro a = (—1)'+1m. 3HaYeHHS X BBOJIUTHCS i3 KJIaBiaTypH.

[3 kymaBiaTypu BBOAMTHCS MOCHIOBHICTH N=15 MMiaux 4ucen. 3HAUTH
CyMy MapHUX €JIEMEHTIB 11€1 MOCII1JOBHOCTI.

I3 kmaBiaTypu BBOAMTHCS IOCHIIOBHICTE N=25 WX YHUCEI. 3HANTH
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26.

217,

28.

29.

30.

46

T00yTOK MaKCHUMaJIbHOTO Ta MIHIMAJIBHOTO EJIEMEHTIB I€i TOCIII0B-
HOCTI.

[3 xmaBiaTypu BBOAWUTHCS MOCHIAOBHICTE N=20 mumx uyucen. 3HANUTH
KUTbKICTh HETTAPHUX €JIEMEHTIB II1€1 MMOCTiJOBHOCTI.

[3 xmaBiaTypu BBOJIWTHCS TMOCTIAOBHICTh N=24 mumx 4yucen. 3HANUTH
KUTBKICTh €JIEMEHTIB Il TTOCIITIOBHOCTI, KpaTHUX 3.

[3 kmaBiaTypu BBOAMTBCSA MOCHIAOBHICTE N=20 1iauMxX dYucenm: SK
JOJIaTHUX, TaK 1 BiI €MHUX. BU3HAUMTH, SKUX YHCEN y TOCIITOBHOCTI
OLIBIIIE — JOJATHUX YH Bl €MHHUX Ta BUBECTH BIJIIOBIIHE ITOBIIOMJICHHS.

OO0uucauT ¢ 80 wiieHiB pAAY, |—TUH YiE€H SKOIO BU3HAYAETHCS
2
1
Gopmynoro a =@l
OO0uucauT ¢ 60 wieHiB pAay, |—TUHA YIE€H SKONO BU3HAYAETHCS
; 2

(dopmMyIIor0 3; :(ﬁj :



JlabopaTopna pobora Ne6
Tema poooru: IlpocTi nMK/IM i3 HEBIIOMUM YHCJIOM NOBTOPIB

Merta po6oru: ®opmyBaHHS HABUKIB B pO3p0O0ILIl MPOCTUX UKITYHUX IIPOTpaM
13 HEBIJOMUM YHCJIOM TOBTOPEHb I peaiizalli OCHOBHUX
aITOPUTMIB OOPOOKHU TaHUX

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

® TIOHATTS [UKJIIYHOrO OOYMCIICHHS, HOTO PU3HAYCHHSI;

e omepatopu 1HWKIy while Ta do..while Ta 0COOJMBOCTI iX
BUKOPHUCTAHHS,

e 0a3oBl alropuTMU OOpPOOKM JaHUX 3 BUKOPUCTAHHSM OIEpPaTOpPIB
IUKITY.

Teopernuni BizomocTi

Oneparop uukiny while BUKOPUCTOBYETHCS JJIsi OpraHizamli HUKIIYHUX
00YHCIICHb, SKIIO KUIBKICTh MOBTOPIB HE BijJloMa Hameped. BiH BUKOHYeEThCH,
TIOKU BUKOHYETHCS TIEBHA YMOBA. MIOTr0 CHHTAKCHC € HACTYITHHM:

while (<moriuHwyu BHUpPas>)
<onepaTop>,

<Jloriuuwus Bupas> - apuPpMeTUYHUN abo0 JIOTIYHUM BHpa3, LIO
ynpasisie podotoro nukiy. [loku Bupa3 iICTHHHUN — po0OOTa LMKIY MPOJOB-
KYyeTbCsl. SIKIO 3HAUEHHS CTa€ XMOHUM — BUKOHAHHS LUKy MPUIUHSAETHCS 1
YIPABIIHHS MEPEJAETHCA HACTYITHOMY TMICIs LUKy oneparopy. Lukn while
HE BHMKOHAEThCA JKOAHOTO pa3y, SKIIO Ha IMOYaTKy HOTro BUKOHAHHS
<Jloriuuwuu Bupasz> Oyae XUOHUM.

<OmepaTop> - npoctuil abo ckiajeHuil omeparop, chopmMoBaHUU 3
BUKOPUCTAHHIM ONEPATOPHUX OY>KOK { }. BOoHU cTaHOBIATH TUIO HUKITY. Jist
dbopmyBaHHS Tijla MUKIY MOXKHA TaKOXX BUKOPUCTATH OIMEpalliio CIiyBaHHS ,
(koma).

Omneparopa 1ukiny do .. while CIYXUTb JJI1 BUKOHAHHS ITUKJIIYHHUX
oOuncineHp (Tija UKIY) 10 THUX Mip, TOKU JIOTITYHUNA BUpa3 HE CTaHE XUOHUM.
Moro CHHTAaKCHC € HACTYITHHM:

do (<moriuuwmu BHUpPas3>)
while <omeparop>;

Tino nukiy - <omeparop> - MOke OyTu a00 MPOCTUM, ab0 CKIaACHUM
ormeparopoM. Til0 HHUKIY BUKOHYETHCS N0 TUX Tp, TOKU <JIOI'liYHHA
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Byupas> ictuHHui. Komm 3HaYeHHs JOTIYHOTO BHpa3y CTa€ XWOHWUM, MPO-
XOJIUTh 3aBEPIICHHS IUKJIIYHOTO OOYHMCIEHHS Ta TMepeaada yIopaBIiHHSA
HACTYIIHOMY ONEparopy. SKImo Ha NOYaTKy BUKOHAHHS UHKIYy while
<JloriuHu# BHpasz> € XUOHUM, TO TUIO IIUKIY BUKOHAETHCS OJUH pas3.

JInst HeraiHOTO BHWIXOAY 13 IIMKIy MOXHA BHKOPHICTaTH oOIepaTropa
break, a 115 nepenadi yrnpasJiHHS Ha HACTYITHY 1TEpPAIiio MUKy — OIEepaTop
continue (IuB. MONEPEAHIO POOOTY).

Hpmc.ﬂa)m BUKOHAHHA 3aBAaHHA

Ilpuknao MNel (BuUKOpUCTaHHs onepaTopa LUKIy while Ta CKJIaJEHOro
orepaTopa)

Hanucatu mnporpamy 3HaxO/DKeHHS 3Ha4eHHS QYyHKIT Y =Sin(X) i3
TOYHICTIO € (3aJaTh SK KOHCTaHTy) 3a JOMNOMOIOI0 ii po3Kiaay B paln
MaknopeHa:
LSS +(—1)”‘1—X2n_1 +
3 S5 7 @n-D!

Ilpumimka: cymyeanns npoeooumvcsi 00 Mmux nip, NOKuU MOOYIb 4epe08020
yjeHy psaoy He cmane MEeHWUM 3a0aHOi MOYHOCHI &.

sin(x) =x—

#include <iostream>
#include <math.h>
#include <windows.h>
#define eps le-9
using namespace std;
void main ( )
{
int i,
double x,ai,s;
SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;
cout << "\nBBegime BHaueHHS X \n';
cin >>x;
ai=x;
s=0,
i=1;,
while (fabs (ai)>eps)
// mino LKAy
{ // movaTox CkJAafeHoOr'o orneparopa
s=s+ai;,
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i=i+1;
ai=ai*(-x*x)/((2.0*i-1.0)*(2.0*i-2.0)),
} // kiHenes ckaageHoro oneparopa
cout << "\nCyma pagy piBHa\t\t" << s,

cout<< "\nllpocyMoBano \t " <<i<< "\t  wuneniB pagy " ;
s=sin(x) ;
cout << "\nTouna cyMa psagy piBrHa\t" << s;
cout << "\mn ";

}

PesynbTar poboTn nporpamu:

BBeneno 3nHauenus x=1.5

e C:\WINDOWS. 0system 3 2emd. exe

EiEiE,.'.'L'iTI:- SHAYEHHA =

Ly piEHa

)
Ly piEHa .
HIMA HasM{TE N

Ilpuknao Ne2 (BUKOpUCTAHHS oreparopa HUKIY do..while Ta omepaiii
CJITyBaHHs)

Hanucatn mnporpamy 3HaXOKEHHS CYMH pSIy, |—THH WIEH SKOTO
i
1) . . . .
BU3HAYA€ThCS (POPMYIIOK0 &; = [ﬁ 13 TOUHICTIO € (BBOJIUTHCH 13 KJIaBiaTypH) 3

BUKOPHUCTAHHAM oliepaTtopa LK1y do..while.

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

{

int i,
SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;
double ai,s;,
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double eps/,
cout << "\nBBemiTe 6axaHy TOUYHIiCTE CyMyBaHHST

pany \n';
cin >>eps;
s=0,
i=1;,
do

// Tijno UMKAYy 3 BHUKOPHMCTAHHSIM OIepaTopa CJinyBaHHS
ai=pow(1.0/(2*i) i) ,s=s+ai,i=i+1;
while (ai>eps) ;
cout << "\nCyMa psmy piBHa\t\t" << s;

cout<< "\nllpocymMoBanHo " <<i<< "  ujmeHiB pagy " ;
cout << "\n ";
}

Pesynbrar poboTu mporpamu:

BBenenHo 3HaueHHs OakaHOT TOUHOCT1 CYMYBaHHsI psiy eps=1e-8

e CAWINDOWS. 0hsystem 3 2emd . exe

BEeliTe BakaHy TOYHICTE CYMyEBAHHA pALY
le-2

YNEHTE AL
HasMKTe oDy KAaBWLy . . .

Ilpuknao Ne3

I3 kaBiaTypu BBOJUTHCS JIOBUIBHE II1JIE YHCIIO, OlIbIe HYJIA. BuzHauutu
PO3PSIHICT YKCIIa, MAKCUMAJIbHY IIUGPY Ta KUIBKICTh 1i BXO/HKEHb Y YHCJIO.

#include <stdio.h>
#include <math.h>
#include <windows.h>
void main ( )

{

long int N,M,kilk=1,

int max,poz;

int i,
SetConsoleOutputCP (1251) ;
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SetConsoleCP (1251) ;
printf("\n BeegiTe ngisne umcao N>0\n");,
scanf ("%1d",&N) ;
M=N,
while (M/10>0)
{
kilk++;,
M/=10;
}
printf ("Yucno %$1d mae %$1d pospsmie \n ", N,kilk);
for (M=N, max=-1,poz=1,i=kilk;i>1;i--)
{
if (M%10>max)
{
max=M%10;,
poz=i;
}
M/=10;,
}
printf ("MakcumaneHow B uucai %1d e uuppa %d.\n",
N, max) ,
M=N,
int j=0,
for (i=kilk, i>=1, i--)
{
if (M$310==max) j++,
M/=10;,
}

printf ("BoHa BxoguTe y umcao %d pasis\n'",j);

}

Pesynbrar poboTH porpamu:

BBeneno uncno 548328018

e CAWINDOWS. Dlsystem 3 2%cmd. exe

ine qucao N=0

2 Wac 9 p

) 2 £ uwdpa 2.

- 3

ATE ¥ YWCnNO o
I10A NpooomeeHMA HIsWMTE Ay EAasuWy . . .
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3aBI[aHHH AJIAd BUKOHAHHSA

Hanucamu npoepamy po3e’si3ky 3ae0amHs 08oma cnocobamu — i3
suUKopucmaHnuam onepamopa yukiy while (nepwuii cnocio) ma 3a 00nomo20w0
onepamopa yuxny do..while (Opyeuti cnoci6). Ilepesipumu npasunbHicmo
BUKOHAHHS NPOCPAMU, BUKOPUCMABUU KOHMPOIbHI NPUKIAOU.

1. O0YMCIAUTH 3HAYCHHSA KBAApPATHOIO KOpeHs Y=+/X i3 ToyHicTIO ¢,
BUKOPHUCTABILH iTepaliiny dopmymy HproroHa: Yo =1
Yi :0.5(yi_1+%, ) (1=123,...). IlizpaxyBaTi KiIbKIiCTh iTepalliii, 3a
i-1
SIK1 JOCSTAETHCI OakaHa TOYHICTh. TOYHICTh OOYMUCIIEHHA & BU3HAYAECTHCS
SIK MOJTYJIb P13HMII ABOX MOCJI1JIOBHUX 1TEpaIliid.

2. O6GuncCimoBaTH CyMy 4YICHIB psSAy, TMOKHM YEProBUM 4YJIEH HE CTaHe
MEHILIHM & .

S=1+1/2+1/4+1/8 + ...
3. OGUHCINTH 3HAYCHHS KOpeHs KyOiuHOro Y=3%/X 3 TouHicTIOE,
BUKOPHUCTABIIIH iTepaniiny dhopmyy HproTroHa Yo =1,
Y, :%(Zyi_1+ Xyz) (1=1273,...). TlizpaxyBatu KUIBKICTH iTeparliii, 3a
i-1
K1 Jocgaractbesl Oa)kaHa TOYHICTH. TOYHICTH OOYMCIIEHHS & BHU3Ha4da-
€THCS SIK MOJTYJIb PI3HMII JBOX MOCIIIOBHUX 1TEpalliid.

4. 3naueHHs Qyukmii IN(X) MoxkHa oOuMcaMTH il PO3KIAZIOM B P
MaknopeHa:

2 3 (4
X X X7
In(x) = x 5t 37

OO6uuncmutu In(X) 3 TouHICTIO & (OOYMCICHHS MPOJIOBKYETHCS 0 MOMEH-

+ ...

Ty, TIOKH YEPrOBUU WICH PsIy MO MOAYNIt0 He Oyme MeHmwmM ¢ ). Ilinpa-
XYyBaTH KUIbKICTh WICHIB ANy, K1 MPOCYMOBAHO JUIsl TOCSTHEHHS 3a7aHO01
TOYHOCTI.
5. Ins aBox HarypaiapHuX umcead M ta N (l<m<n) 3HaiiTh HalMeHIIe
sHauenns K , mpu skomy mK >n.

6. 3naueHHs QyHKIii COS(X) MOXHa OOYMCIMTH i1 PO3KIATOM B PSIJI
MaknopeHa
x2  x* x8 X8
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10.

11.

12.

13.

14,

15.

16.

17.

18.

O6uuciutu C0S(X) 3 TOUHICTIO ¢ (OOYHCIEHHS MPOMOBXKYETHCS JI0
MOMEHTY, TOKM a0COJIIOTHE 3HAYEHHS YEproBOTO 4WICHY psAdy He Oyne
meHmmmM ¢ ). [limpaxyBaTu KIIBKICTb UIIEHIB psAy, K1 HEOOX1JIHI
IPOCYMYBATH ISl TOCATHEHHSI 3a/IaHO1 TOYHOCTI.

. 3Haiitn HaOmmwkeno 3 TouHicTioO 0.01 HaiiOinblie 3HauYeHHA QYHKINT

y=(ax?+bx+c)/(d-x+€) ma Bigpisky |x,X,] (cmoci6 BuGpaTH
caMocTiiiHO). 3Ha4yeHHs @, b, C, d, €, X, X, BBOAATHLCA 3 KJIaBiaTypH.

Jlis 1inmoro yuciaa mM>10 orpumarm HarOumbIne Iie K, g sSKOTO
4% <m.

JIns HaTypajabHOTO Yuciia N 3HAWTU HaliMEHIIIE HaTypalibHE YUCIIO BUY
m2, mo nepeBuIIye N.

3HaveHns GyHKIii Sin%(X) MOXKHA OGUHCIINTH 33 TOMOMOTOIO i PO3KIaLy
B psa MaknopeHna

sin?(x) = x2 —2x%/3—...+ (-1)"1220-1y2n y2n)!

OGuucuTH SiN®(X) 3 TouHicTI0 & ( OGYHMCICHHS MPOTOBXKYETHCS MO

MOMEHTY, ITOKH YEePTrOBUH WICH PsIy IO MOJIYJIK HE Oyae MEHIINM & ).
[TigpaxyBaTu KUIBKICTh YJICHIB Psay, SIKI HEOOX1JIHO MPOCYMYBaTH s
JOCSATHEHHS 33J1aH01 TOYHOCTI.

MiHst09M X BiJl TOYATKOBOTO 3HAYCHHS @ 3 KPOKOM N BU3HAYMTH, TIPU
SIKOMY 3Ha4YeHHI X A00yToK X-Sin(X) crane Oiabimmum COS(X). Bximni maHi
BBOJISTHCSA 13 KJIaBIaTypH.

3uaiitu Kopinb piBHsHHA €*—10X=0 3 TOYHICTIO & METOAOM MPOCTO]
iTeparii.

3uaiith kopinb piBHSHHS 1Q(1.5773x)—2.3041x=0 3 ToOuHICTIO &
METOJIOM MPOCTO] iTepallii.

3Haiith Kopinb piBHAHHA IN(7.622X)—-8.59x+0.5=0 3 TouHicTIO &
METOJIOM IIPOCTO] 1Teparii.

3uHaiith KopiHb piBHAHHA  9.33SiN(6.977X)—7.25x=0 3 ToYHiCTIO &
METOJIOM ITPOCTO] iTepartii.

BuBectu 3nauenns ¢yukmii y=sin(ax) mig X, mo MmiHstooTtees Big 0 3
kpokoM 0.05 1o tux mip, moku QyHKIA 3pocTae. 3HAYCHHSI & BBOAUTHCS
13 KJIaBiaTypH.

YTounutu kopinb piBHaEHES eX—10X=0 mHa mpomixky |a,b| meromom
MOJIOBUHHOTO JIIJIEHHS. [TepaliiifiHuii Mmpoiiec MpoJAOBKYETHCSA 10 THX I,
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19.

20.

21.

22.

23.

24,

54

IOKHM BEIIMYMHA MPOMIKKY HE CTaHE MEHIIOK0 3aJaHO0l BEIMYMHU &
(0.001) (3amaeThCs SIK KOHCTAHTA).

OOuYMCIUTH 3HAYCHHS 4YHCIIAa 7, BUKOPHUCTABIIM TPUBEJICHY HIDKYC
dbopmyiy, 13 3amanoro TouricTio €ps (0.001), BBeaeHOO 13 KJIaBiaTypH.

T 1.1 1.1

Z=l-C+=—-Z+2—...

4 3579

OOuYMCIIUTH 3HAYCHHS YHCIIA 7, BUKOPHCTABIIM TPUBEJICHY HIDKYC
dbopmyiy, 13 3amanoro TouHicTiO ¢ (0.0001), BBemeHoO 13 K1aBiaTypH.

2 1 1 1
8 1x3 Bx7 Ox1l

Hanncatn nporpamy OOYMCIEHHS CyMH 4WIEHIB MOCHIIAOBHOCTI, $Ka
3a7a€ThC POPMYIIOI0

n
n+1

a.n:

CyMyBaHHs 4JIEHIB Py IPOBOAUTH JIO THX IIip, OKHU |a,| = €PS,
eps=0.0001.

Hanucatu mnporpamy oOYMCIIEHHS CyMH 4YIEHIB MOCHIJOBHOCTI, fKa
3a7a€ThCS (POPMYJIIOHO

_=pn
& =50

CyMyBaHHs 4JIEHIB Py IPOBOAUTH JIO THX IIip, OKHU |a,| = €PS,
eps=0.0005.

Hanmucatu mnporpamy oO4YMCIIEHHS CYMH 4YIEHIB MOCHIJOBHOCTI, fKa
3a/1a€ThCsl (HOPMYIIOIO
. (1
ap =sin =
n

CyMyBaHHS 4JIEHIB Py IPOBOAUTH JIO THX TP, IOKH |a,| = €ps,
eps =0.0025.

Hamucatu nporpamy OOYMCIIEHHS CyMH YJIEHIB TIOCIIJIOBHOCTI, S5Ka
3a/1a€ThCsT POPMYIIOIO



25.

26.

217,

28.

29.

30.

CyMyBaHHS 4JIEHIB Py IIPOBOAUTH [0 TUX IIip, IOKU (8| > €ps,
eps=0.00001.

3HaiiTi Kkopinb piBHAHHA SiN(X)+X—0.5=0 Ha npomixky [01] 3 Tou-
HicTio €=0.001 MeTo10M MOJTOBUHHOTO JIJICHHS.

[3 xmaBiaTypu BBOIUTHCA JMOBIIBHE Iijie uncio. [ligpaxyBatu cymy Horo
adp.

3naiiTu kopinb piBHsAHHA €X —IN(X)—20=0 Ha npomixky [3;3.2] 3 TouHic-
TI0 €=0.005 METOOM MOJTOBUHHOTO JIJICHHS.

I3 knaBiaTypu BBOAUTHLCS JOBLIBHE 11JIe 4ncyio. OTpUMATH 13 HbOTO HOBE
9HUCJI0, B AKOMY IU(PH CIIIYIOTH Y 3BOPOTHOMY TTOPSIIKY.

Hammcatn mporpaMmy oGYHCICHHS CyMH YJICHIB POy, N-HUKW WICH SKOTO
3a7a€ThC POPMYJIIOHO

1
(n+1p

CyMyBaHHs 4JI€HIB Py NPOBOAUTH 10 THX IIp, IOKH [ap| = €PS,

n=

eps =0.0001. ITigpaxyBaTh KUIbKICTh TPOCYMOBAHUX YJICHIB PSIY.

3HaifTu KOpiHb piBHAHHS X° —eX —5.5=0 Ha MPOMDIKKY 2;3] 3 TounicTio
€=0.0001 MeTO/10M MOJOBUHHOTO J1JICHHS.
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JlaGopaTtopna podora Ne7

Tema po6oru: IlporpamyBaHHsI 3 BUKOPUCTAHHAM (PYHKLIH

Mera podoru: @opmyBaHHS HaBUKIB B po3poOIll Ta BUKOPUCTAHHI (DYHKIIIi
JUTSL CTPYKTypH3alllii mporpamMu Mpy po3poOIll CKIIAJHUX aJiro-
pPUTMiB 0OPOOKH TaHUX.

11 BUKOHAHHS p000TH HEOOXITHO 3HATH:

HNOHATTS (PYHKIIIT Ta CHHTAKCHC 1i OIHUC;

PEKYpCHUBHI (PYHKIIIT;

nepeBaHTaXXeH1 PYHKIIIT;

(dakTH4HI Ta PopMalbHI MApAMETPH;

BKa31BHUKH 1 a/Ip€CH 3MIHHHUX, iX BUKOPUCTAHHS Ta OCHOBHI Omeparii
3 HUMH.

Teopernuni BizomocTi

[Iporpama Ha MoBI CH++ € cykynHicTio QyHKid. DyHKIIT BUKOPUCTO-
BYIOTb JUJISl CTPYKTYPYBaHHS CKJIQJHOI MIPOTrpaMu, OCOOJIMBO KOJM OJHY 1 TY X
caMy IOCJI1JIOBHICTh omepaliiii HeoOX1JJTHO BUKOHATH KiJibKa pa3iB.

OyHKISA — 1€ 3aKIHUCHUH MOJyib, 1[0 MICTUTBH JICSIKY MOCIII0OBHICTb
orneparopiB, opOpPMIIEHUX TaKUM YMHOM, IO ii MOKHAa BHUKJIMKATU B Oy/b-
AKOMY MICIIl POTpaMU Ta CIY>KUTh ISl PO3B’sI3Ky MEBHOI JIOKAJIBHOI 3ajaui.
Oco0bnuBicTi0O nporpamu Ha MoBl C++ € Te, 10 BOHa 00OB’A3KOBO MICTHUTh
OJIHy TOJIOBHO (yHKIIiI0 main (rosioBHa). [HII (yHKIIT € pIBHONPABHUMU IO
BIJIHOIIIEHHIO OJIHA JO OJIHOI, aJi¢ TOJIOBHOI 3aBXKJW 3aJUIIAETHCS (PYHKIIIS
main.

3aranbHUN CUHTAKCUC OMUCY (PYHKIIIT € HACTYITHUM:

<run> <ima oyHknii> (<cnucox _apryMeHTiB>)
{

<rijo ¢yHkUii, wmWo ckaamaeTrsCcsa iB Habopy
oneparopiB>

return <3HaYeHHS ,WO NOBEPTAETECSA B I'OJIOBHY
OYHKIIi0>,;

}

Ie:
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<Tnr> — 3aJla€ TUN 3HAYEHHS, 1110 MOBEPTAETHCA, Ta MOXKE OyTH Oy/b-
SIKAM JTIOIYCTUMHUM B MOB1 C++;

<iMz_¢nyuii> — YTBOPIOETHCSI AHAJOTIYHO JO TpaBUJl MOOYIOBH
11eHTU(IKATOPIB 3MIHHUX;

<cnmcox_apryMeHTiB> — CIUCOK (P)OPMaJIbHHX NApaMeTpiB, pO3[i-
JICHUX KOMaMH;

<rijmgo @yHkLii> — Hablp onepaTopis, SKI Peali3yloTh AITOPUTM PO-
60Tu QyHKIIIT;

<BHaAYeHHs ,W[0 IOBEPTAaETBCS> — Pe3ylbTar podotu (yHKIii —
3HAUEHHS, SIKE TMOBEPTAETHCSI B TOJOBHY IMpoOrpamy 3a JOMOMOTrOI0 oreparopa
return. 3a TUNOM BOHO T[OBHHHO BIAMOBIAATH THUMY caMoi (QYHKIII.
VY rojioBHy mporpamy TakOX »KOJHE 3HAYEHHSI MOXE 1 HE MOBEPTaTUCA — TOA1
BUKOPUCTOBYETHCS KIIFOUOBE CJIOBO void (HISIKUI).

[Ipu BukiMKYy QyHKLII HAa MicUl pOpMaTbHUX MMapaMeTpiB MOBUHHI CTO-
aTi (PaKTUYHI TapaMeTPH BIJMOBIIHOTO THUITY: MPU I[bOMY NEPENAIOTHCS TUIBKU
3HAQUEHHS BIJIIOBIJHUX NapameTpiB, Kl 3MiHEHI OyTH HE MOXKYTbh. 3HAYEHHS
dbopMaIbHUX TMapaMeTpiB MOXKHA 3a/1aBaTH 1 MO 3aMOBYYBAHHIO: SIKII[O TaKUM
napameTp Oyze BIICYTHIN NMPU BUKIUKY (QYHKIIIT, TO IJIs1 HbOTO Oy/ie B3SITO 3HA-
YEHHsI 110 3aMOBYYBaHHIO. BCl Taki nmapaMeTpu MOBUHHI CTOSITH B KIHIII CITUCKY
dbopmanbaux napamerpiB. Hanpuknan (QyHKuis i MiIHECEHHS 4Yuciia a [0
creneHi n. [Ipu BigcyTHOCTI cTeneHs (n) YKCIIO MIHOCUTHCS 10 KBapaTy):

float stepin(float a, int n=2)

stepin(float a,)/* Buxkauk @QyHKUii QA nigHeceHHs
yycysa a go keagpary */

['moGanbH1 3MIHHI MOXKE€ BUKOPHUCTOBYBATH OyJb-sika (yHKIIS. 3MiHHI,
110 1HiI1a1130BaHl B (DYHKII € JIOKAJIbHUMU 1 BUAMMI TUIBKH B 11 MeXax.

VY mporpami Ha MOBI C++ [IOMyCKaeThCsd PEKYPCUBHE BUKOPHUCTAHHS
byHkiii. OyHKIS HA3UBAETHCS PEKYPCHBHOIO, SKIIO I 4Yac i BUKOHAHHS
3MIMCHIOETHCA 11 TOBTOPHUM BUKIIMK a00 HampsiMy (MpsiMa pekypcis), abo uepes
iHmn QyHkuii (Hempsima pekypceis). CTpyKTypHa cxeMa mpsiMoi peKypcii Mae
HACTYIHUN BUTJIS;

void fact(int k);

{

void fact (k) ,

}

[I{o6u dyHKIIIS HE CTBOPUIIA HECKIHUEHY MOCIIOBHICTh BUKJIUKIB CaMOl
cebe, 000B’SI3KOBOIO € MEPEeBipPKa JOCSITHEHHS] BUOPAHUM MMapaMeTpOM TpaHUY-
HOTO 3Ha4YCHHs (1B npukag Ne2).

57



@OyHKIIIS B TOJIOBHY MPOTrpaMy MOKE TIOBEPHYTHU TIJIBKH OJIHE 3HAYCHHS.
JlJis TOBepHEHHSI B TOJIOBHY MporpaMmy OUIbIIE OJHOIO 3HAYEHHS B SAKOCTI
aprymMeHTiB (QyHKIi HEOOX1THO BHKOPHUCTOBYBATH BKa3IBHUKM a00 aJpecu
3MIHHHX.

Koyxna 3miHHa y mporpami — 11e 00’ €KT, SIKHI BOJIOAIE 1M SIM 1 3HAUCHHSIM.
[Ticns koMIOIAIIT TpOrpaMy BCl IMEHA 3MIHHUX 3aMIHSIOTBCS aJIpecamMu KOMi-
pPOK TaM’siTi, B SIKUX MICTSAThCS BiAMOBIAHI JaHi. Ha MammHHOMY piBHI iMEHa
3MIHHUX y KOMaHJaX He BUKOPUCTOBYIOTHCS, a TUTBKHM BIJIITOBI/THI aJIpeCH.

BxaziBHuk — 1me 3MiHHa a00 KOHCTaHTa CTaHAAPTHOTO THITY IS
30epeXeHHs 3MIHHOI BU3HAYCHOI TUIY. 3HAYCHHS BKa31BHUKA — I1¢ O€33HAKOBE
11JI€, 1110 BKa3y€e Ha aipecy pO3MIIIEHHS 1 HIIKUM YHHOM HE TOBOPUTH MPO camy
3MIHHY. 3MiHHA THUIly BKa3IBHHUKA OTOJIOIIYEThCA AHAJIOTIYHO JO 3MIHHHUX
IHIIOTO THUITY, TUIbKM 13 BUKOPHUCTAHHSIM YHApHOro CHUMBOJY *. Bka3iBHHK
MICTUTh aJIpeCcy HYJIbOBOTO OAMTYy 3MIHHOI, a THUIl 3MIHHOI BHU3HAYa€, CKIJIbKU
0alTiB, TMOYMHAIOYM 13 1€l ajapecH, 3ailmMae 1 3HadeHHs. CHHTAKCUC
OTOJIOIIEHHS BKa31BHUKA € HACTYITHHM:

<Tun> * <BKaBiBBHUK>
ne:

<TpmI> - TUIl 3MIHHOI, aJIpecy K01 0yJie€ MICTUTH MOKAXKIHUK.
Hanpuxian:

int *i; //BkasiBuuk - BMiHHa Ha gadHi Twuny int

double *Fx;/* BkaBiBHMK - BMiHHA Ha JaHi Turoy
double */

float *x; /*BkasiBHMK - BMiHHaA Ha nQaHi THIY
float */

C++ st poOOTH 31 3MIHHUMU JI03BOJISIE BUKOPUCTOBYBATH JIBI OCHOBHI
onepaiiiii: & ta *. 11 onepariii cixy»atb JJIs:

&<iMss BMiHHOI> — BU3HAUYCHHS aJPECH PO3MIIICHHS 3HAYCHHS 3MiH-
HOI;

* <BKaBiBHHMK> — OTPUMAaHHS 3HAYCHHS BU3HAUECHOIO THUIY 32 BKa3a-
HOIO aJPECOX0.

OnepaTop MPUCBOEHHS 3HAYEHHS aJpPECH MOKAKYMKY Ma€ HACTYIMHUU
CHUHTAaKCHC:

<BMiHHa - BKaB3iBHHUK>=&<iMsa BMiHHOI>
1 IpU 1IbOMY ONEPAHAOM OIepallii & MOBUHHO OyTH IMsI 3MIHHOI TOTO X THITY,
110 1 BKa31BHUK JIIBO1 YaCTHHU oneparopa. Hampukia:

int k, *vk,; //Onmc BMiHHOI - BraBiBHMKa *vk

vk=&i, /*BkasBiBHUKY NPHUCBOKNETECS BHAYEHHS
agpecyu BMiHHOI i */
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Hempsima azapecartis 3MiHHOI 3a JOIMOMOTOI0 BKa3iBHHKA JO3BOJISE
OTpUMAaTH JOCTYN 10 3HaueHHs 3MiHHOi. CHHTaKcHUC Takoi omepamii €
HACTYITHUM:

<iMss BMiHHOI>=* <BKaBiBHHMK>
Hanpuxkman:
i=*vk; /* BmMiHHa i oTpuMye BHaUYeHHS,
posTamoBaHe 3a 3anfaHoi
BKasBiBHMKOM *Vk azgpecorno */

B nporpami st 3BepTaHHs 10 3HAYEHHS 32 JOIOMOI'OK0 BKa31BHHUKA HOTO
MO>XHa BUKOPUCTOBYBATH B ONEpaTOpl MIPUCBOEHHS CKPI3b, 1€ MOXKE OyTH 1M s
caMoi 3MIHHOI. DAaKTMYHO BKa31BHUK € «CHHOHIMOM)» 3MIHHOI, Ha $IKy BIH
BKa3ye. Jlo BKa3IBHHMKIB MOXYTh OyTH 3aCTOCOBaHI olepauii NpHCBOEHHH,
I[IJIOYMCENBHOI apU(PMETHKH Ta MOPIBHSIHHA.

C++ pomyckae CTBOpEHHS JEKUIBKOX (DYHKIIHM 13 OJHUM 1 THUM K€ 1M sIM,
aje pi3HUM HabopoM (opMaIbHUX MapaMeTpiB (PI3HUM THUIIOM, KIJIBKICTIO Yd
NOpsIAKOM ciiayBaHHs1). Taki ¢yHKIII Ha3WBarOTh IepeBaHTaXXKEHUMU. BoHu
CTBOPIOIOTHCS Y BUIIAJIKaX, KOJIM OAHA (PYHKIIIA HAJl pI3HUMU HAOOpaMu JaHUX
Ma€ BUKOHYBAaTH OOYMCIIEHHS 32 PI3HUMU aITOPUTMAMU.

IIpuxijaam BUKOHAHHS 3aBJaHHA Ja00PaTOPHOI podoTH
Ilpuxnao Nel

IIporpama 3HaxoKEHHS YMCia KOMOIHAIIiHM 13 N eJIeMeHTIB 1o M 3a ¢op-
MYJIOIO

n!
Cn' = mi(n—m)!’

#include <iostream>

#include <windows.h>

using namespace std;

int fact(int n)// ®yHknis, mo o6umciioe n!

{

int p=1;,

for (int i=1,i<=n;i++)

p=p*i;

return p;

}

void dryk(int Cnm) /* &yHKIisZ, WO BHMBOQHUTE Ha
€eKpaH BHadYeHHs Cnm */
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{

cout << "\nCnm= " << Cnm;
cout << "\n ",

}

void main ( )

{

int n,m;

int Cnm,

SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;

cout << "\nBBegiTe n ma m \n'";
cin >>n;

cin >>m;

// O6umcmenus Cnm

Cnm=fact (n)/(fact (m) *fact (n-m) ) ;
dryk (Cnm) ;

}

Pesynbrar poboTu mporpamu:

BBeneno 3nauendas n=5 ta m=3

e CAWINDOWS. Dhsystem 32wemd. exe

BEeliTe 1 Ta m

5 3

_nm= 10
AnAa Npolon&eHMA HIEWMWTE KDY ENaBHWy .« .« .

Ilpumimka: 36epuimo ysacy, wo 015 8UB00Y pe3yibmamy 00UUCTEeHHS]
onucaHna okpema yukyis dryk.

Ilpuknao Ne2 (pexypcuBHE BUKOPUCTAHHS (YHKIIIT)
IIporpama 3HaxoxeHHs Nl 3 BAKOPUCTAHHSAM PEKYpCii.

#include <iostream>

#include <windows.h>

#include<stdio.h>

using namespace std;

int Factorial (int N) /*PexypcuBHa QyHKLis, o
o6uncawe n! */

60



{
int F;
if (N<=1) F=1,;, else F=Factorial (N-1)*N;

/*llepeBipka yMoOBH
BaBeplleHHs PeKypPCHUBHOI'o mporecy*/

Ilpuxnao

return F;

}

void main()

{

int k;

SetConsoleOutputCP (1251) ;

printf (" Beegire N \n" );

cin >>k;

printf ("éakropian(%i)=%i\n" ,k,Factorial (k))

}

Ne3 (BukopucTaHHA ajapecarii 3MIHHMX Ta BKa3IBHHKIB s
NOBEPHEHHS 13 QYHKIII 3HAYEHHS JIBOX 3MIHHHX )

IIporpama 3HAXOJ/PKEHHSI 3a BBEJCHUM 13 KJaBlaTypu pajiilycoM 00’ eMy
KYJI1 Ta IJIOII ii TOBEPXHI.

#include <iostream>

#include <math.h>

#include <windows.h>

using namespace std;

void Vs (double &V, double &s, double r)
{

double Pi=3.1415;,
V=4./3.*Pi*pow(r,63)

s=4. *Pi*pow(r,2)

}

void main ( )

{ double v,s,

double r;
SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;

cout << "\nBeegiTe pagiyc \n";
cin >>r;

v=0;,

s=0;,

Vs(v,s,r);
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cout << "\n 06eM=" << v<<'"\t'"<<'"Mnoma
noBepxHi="<<s;
cout << "\n ";

}

PesynbTat poboT nporpamu:

BBeneno 3nauenna r=2.0

e C:AWINDOWS. Dhsystem 32wemd. exe

OBem=33.5093 Noowa noeep=HT=50. 26
AnAa NpofomkeHMA HasMWTe Moy KAasuury . . .

Ilpuknao Ne4d (BUKOpUCTAHHS BKA3IBHUKIB [IJII TOBEPHEHHS 13 (PYHKIIL
3HAUYEHHS IBOX 3MiHHUX )

[Iporpama 3HaxO/PKEHHS 3a BBEJICHUM 13 KJIaBlaTypu paailycoM 00’emy
KYJI1 Ta IJIOII ii TOBEPXHI.

#include <iostream>

#include <math.h>

#include <windows.h>

using namespace std;

void Vs (double *v, double *s, double r)
{

double Pi=3.1415;,

*v=4./3. *Pi*pow(r,3) ;
*s=4.*Pi*pow(r,2);,

}

void main ( )
{

double v,s;,
double r;

SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;

cout << "\nBeegiTe pagiyc \n",
cin >>r;

v=0,
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s=0;,

Vs(&v,&s,r);

cout << "\n 0O6eM=" << Vv<<"\t'"<<"Mnowa
noBepxHi="<<s;,

cout << "\n ";

}

Ilpuxknao MNe5 (BUKOpUCTaHHS TepeBaHTaXeHUX (GyHKIIA Ta (QopmMaIbHUX
rapaMeTpiB 110 3aMOBYYBaHHIO)

OOuuncieHHs CTerneH1 aiiicHoro yucia a. Llina creninp yuciaa 00YnCIO€Th-
Ccs1 3a JIONOMOroro pekypcii. JlificHa creninp uncia (CTeNiHb 3a1a€ThCsl Y BUTJIS -

1i apoGy k/m ) obuncmoeTses 3a hopmysoro an =elN(a)ym)

#include <iostream>

#include <math.h>

#include <windows.h>

using namespace std;

/*06uncneHus rinoi creneHi uwmcima a 3a
OOIIOMOI'OK pekypcii*/

/* IIo BaMOBYYBAaHHIO YMUCJO HNiOHHOCHUTECS IO
Apyroro creneHs */

double stepin(float a, int n=2)

{

if (n==0) return(l.),

else

if (n<0) return(l./stepin(a,-n));

else

return (a*stepin(a,n-1));,

}

//O6uncineHHsT BHadYeHHS uYucjaa a B creneHi k/m

float stepin( float a, int k, int m)

// crmeniue k/m.

{

if (a==0) return (0);,

else

if (k==0) return(1l);,

else

if (a>0)

return (exp (float (k) /float (m) *log(a)))
else

if (m%2'=0)
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return (- (exp(float(k)/float(m)*log(-a))))-
if (m%2==0) cout<<"ob6umcauryu HeMoxauso\n',

}

void main/()
{
SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;
float a,
double f£;
cout<<'"a=",
cin>>a;
f=stepin(a,2),
cout<'"fl="<<f<<endl,
//O6uncnenns nijgoi creneHi uucaa a
//Crenine 2 BajaeTeCcs IO BaMOBYYBAaHHIO
=stepin(a);
cout'"f2="<<f<<endl,
//O6uncneHHss unucsga a B creneHi k/m
int k=1,
int m=3;
=stepin(a,k,m);
cout<<'"f3="<<f<<endl,
f=pow(a, (float (k)/float(m)))
cout<<'"f4="<<f<<endl,
f=pOW (a/ k/m) ;
cout<<"f5="<<f<<endl;,
}

Pesynbrar poboTH porpamu:

BBeneno 3nHaueHusa a=-2.2

e CrAWINDOWS. Olsystem 32w d. exe

Fd=-1. #IND
F5=1 )
1NA NpoOAONKEHMA Ha#WMTE AEyld Enasuuy . . .

Ilpumimka: 36epnims yeazy Ha pe3yiomam O0OYUCIEHHS 6i0 €EMHO20
yucra a=-2.2 8 cmenexi }é.Panwmnmm;ﬂmum £3=-1.30059. llpu
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cnpobi nioHecenHsi 00 CMeneHs. % yucna 3a a 0onomozor (QyHKyii pow

8UBOOUMBCSL abo NOBIOOMJIEHHL npo NOMUJTIKY f4=-1.#IND

(f=pow (a, (float (k) /float (m)))), abo ompumyemvcs HenpasuibHULL
pesyiomam £5=1 (f=pow (a, k/m)).

3aBIlaHHSI AJIA BUKOHAHHHA

Hanucamu npoepamy ob6yucienns apugmemuynux 6upasie 3a80aHb
nabopamopHoi pobomu Ne3. 3aedanus Nel peanizysamu 3 BUKOPUCMAHHAM
36UYQUHOI YHKYIT ma MOXNCIUBOCMI 3A0AHHS 3HAYEHb (OPMATIbHUX napa-
Mempie no 3amosuysanuio. 3asoanns Ne2 posze’szamu abo 3 6UKOPUCTMAHHAM
BKA3IBHUKIB, AO0 3 BUKOPUCMAHHAM aodpecayii 3smiHHUX. Bueio pezyrbmamis

O0OYUCTIEHHSI HA eKPAH Op2aHi3yeamu 3ad O0ONOMO2010 OKpeMux (@yHKyit (Ous.
Ipuknao Nel).
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JlaGopaTopna po6ora Ne8
Tema poGoTu: BkiaaeHi HuKIM Ta 3a1a4i 00podka MacuBiB

Mera pobotu: @DopmMyBaHHS HAaBUKIB PO3POOKH UHUKIIYHUX aJIrOPUTMIB
00pOoOKM MacHBY B IIJIOMY Ta HOTO OKPEMHX €JIEMEHTIB.

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

MIOHSTTSI MAaCUBY Ta MOTO OIKC;

BKJIQJICHI LIUKJIU Ta IX BUKOPUCTAHHS;
BUKOPHCTAHHS BKA31BHUKIB MPU POOOTI 3 MaCUBaMHU;
0a30B1 AITOPUTMHU OOPOOKH MACHUBIB.

Teopernuni BizomocTi

MacuBoM Ha3MBalOTh HaOIp OJHOTUIIHMX JaHUX, JJIA 30€pEeKEeHHS Ta
00pOOKM SIKMX CIYKUTh OJHE 1M’sl. bByab-sSkuil MacuB NomnepeaHbO MOBHUHEH
Oytu onucanuii. OJHOMIPHUN MacUB ONUCYETHCS HACTYITHUM YHMHOM:

<THn> <iMa MacuBy> [posMip]=<iminianiszaigisa>
nIc.

<THII> — TUIl €JIEMEHTIB MacUBY;

<iMs MacuBy> — 1M, 10 OyayeThCs 3TIAHO NPaBU IOOYIOBU iMEH
3MIHHUX

[poBMip] — KIIBKICTh €J€MEHTIB MAaCUBY;

<igigianiszaris> — 3aJaHHS [IOYAaTKOBOI'O 3HAUCHHS e€JICMCHTaM
MacuB. BoHa Moke OyTH BiJICYyTHBOIO.

Hampuknan:

float mas[5]— macuB 5 nifiCHUX YHCE,

int mas[7]=(2,3,24,10,9,6,4}— macuB 7 IIJINX YHCEII,

double mas[]={4,3.1,4,10.2,9,7.3}— MacuB 6 JIINCHUX YH-
cesl moJBiitHOI ToyHOCTI. [Ipu TakoMy Omuci pO3MIPHICTH MacHMBY MOKHA HE
BKa3yBaTH.

J171s1 3BEpHEHHS JI0 €JIEMEHTIB MacHBY HEOOX1JTHO BKAa3aTH 1M’ sl MACHUBY Ta
HOMEp €JEMEHTY B KBaJpaTHHX Iykkax. HeoOximHO mam’sTaT, IO 1HACKCH
eneMeHTiB MacuBiB y C++ mounHaroTees 3 0. Hampukiman:

mas [2]=2 — UpUCBOEHHA 3-TbOMY CIEMEHTY 3HAYEHHS 2,

mas[i+1]=4.2 - UPUCBOEHH] i+2-My €IEMEHTY MacHUBY 3HAYCHHS
4.2,
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mas[2i-1]=2x*sin (S) — NPUCBOEHHA 21i-My €JIEMEHTY MAaCUBY 3HA-
YEHHs BUpa3y 2x*sin(s).

baratomipunii mMacuB y C++ po3risgaerbesi sIK CYKYNHICTh MacHBIB
MEHIIIOi po3MipHOCTI. Tak, JIBOMIpHUN MAacHUB PO3TJSIAETHCS K CYKYIHICTb
OJTHOMIPHHX MacHUBIB — MOT0 ps/KiB. TpUBUMIpHUI — SIK CYKYIHICTh MaTPHIIb,
AK1I B CBOIO UEPry € CYKYIHICTIO OJHOMIPHMX MacuBiB — psakiB. Omuc n —
MIPHOTO MacHBY MaTUME HACTYITHUN CHHTAKCHUC:

<Tun><imsa MacuBy>[posMip 1] [posmip 2]..[posMip n]
Hanpuknan:
int mas[5] [ 7]— MacuB IUJIUX YUCET POZMIPOMSX 7 ;

float x[5] [6] [10]— macuB AIMCHUX YUCEII PO3MIPOMOX6X 7

int s[2][2]=({1,2,5, 6} MacuB IIJIMX YUCEI PO3MIPOM2X 2 3
1HILATI3a1€10.

OCKUTbKY JUISTHKA Yy ONEPAaTUBHIN mam’sIT1 I11J1 MacUB 3aJIa€ThCsl HAa eTarll
KOMITUIALIT 1 11 pO3MIp BU3HAYAETHCSI TUIIOM €JIEMEHTIB MACUBY Ta iX KIJIBKICTIO,
pPO3MIp MacHUBY MOBHUHEH OYTH BU3HAYEHUW Yy TEKCTI MPOrpaMH, a HE miayac ii
BUKOHAHHHI.

Jlo efemMeHTIB MacCMBY MOKHA 3BEPTATHCS JIBOMa CIIOCOOaMHU:

1. 3a nonomMorow iMeHi1 MacuBy: J10 5-TO €JIEMEHTY OJITHOMIPHOTO MaCUBY

mas MO)KHa 3BEpHYTHUCA sIK mas [4]

2. 3a IOnmOMOTro0 BKa3iBHUKA MacuBy * (mas+4. (IMm’s macuBy €
0JIHOYACHO BKa31BHUKOM Ha HOTO HYJIbOBUM €JIEMEHT).

JInst goctyny 10 BCiX €JIEMEHTIB MacHBY Ta iX ONpAIlOBaHHS 3a TUM YU
IHIIIAM  aJTOPUTMOM HEOOX1JJHO BHUKOPHUCTOBYBATH ITUKIIIYHI OMEPaTOPH.
Hanpuknan st BBOAy BCiX €JIE€MEHTIB JIBOMIpHOro MacuBy a[i0] [7O] i3
KJIaBlaTypH CIIY>KUTh HACTYIHUM (hparMeHT nporpamu (i3 BUBOJOM JOJATKOBOI
MOSICHIOBAJIBHOI 1H(OpMaIIii Ha eKpaH):

for (i=0,;,i<i0;i++)

for (j=0, j<jO0, j++)

{

printf (" BeegiTe A[%i,%i]= \n",i,j );

cin >>afi][j];

}
Ilpumimka: nepesipxa 6uxody IiHOEKCI8 eneMeHmi8 3a OONYCIMUMI MeNCl
MAcCugy He BUKOHYEMbCA [ NOBIOOMIEHHS 6 X00I GUKOHAHHA NpPOSPAMU HE
BUOAEMBCHL.

[Tpu BukOpucTanH1 y QyHKIIi B IKOCTI JOPMAILHOTO MapaMeTpy MacUBY

BOHA OTPUMYE TIIBKU aJpecy HOro movarky (MepIioro eJIeMeHTY), a KIJIbKICTh
€JIeMEHTIB (PO3MIPHICTh MACHBY) MPU IIbOMY Ma€e OyTH MepefaHa OKpeMo 3a
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JOTIOMOT0F0 JI0JIaTKOBOTO (hopMasibHOTO MapaMmetpy. Hanmpuknazn, GyHKIlis sum
CyMY€ €JIEMEHTU MaCUBY P
nepwuil eapianm (poOOTa K 3 MACUBOM):

/*dopManeHi napaMeTpy - BKAB3iBHHUK MAaCHBYy Ta
KijgpkicTe eneMeHTiB*/

int sum(int *p, int n)

{

int result = 0;

for (int i = 0 ; i < n; i++)

{

result += p[i]; //CyMyBaHHS eJleMEeHTiB MacuBy
}

return result;,

}

opyeuil apianm (poOOTa K 3 BKA31BHUKOM ):
int sum(int *p, int n)
{
int result = 0,
for (int i = 0 ; i < n; i++)
{
result += *p,; //CyMyBaHHS eJleMeHTiB MacuBYy
p++;
}

return result;

}

TyT *p oTpuMy€e 3HAUYECHHS €JIEMEHTY MACUBY, Ha SKWAW BKa3ye p , a p++
BUKOHYE 3CYB BIIPABO HA OJIUH €JIEMEHT MacHUBY.

Ipukiaaau BUKOHAHHS 3aBJAaHHS

Ilpuxnao Nel

IIporpama, sika [iss MaTpUIll JIACHAX ducen A, o 004HCIHOE T0OYTOK He-

HYJIbOBUX €JIEMEHTIB KOKHOT'O CTOBIIIIS, & PE3yJIbTaT BUBOAUTH Y OJTHOMIPHUM
MacuB B Ta Ha expaH.

#include <iostream>
#include<stdio.h>
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#include <windows.h>

#define i0 4

#define jO 5

using namespace std;

void main ()

{

float a[i0] [jO],

float b[jO],

int i,7j;

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

cout << "\nBeegime emeMeHTH MacuBy A\n'" ;

for(i=0,i<i0,;i++)

for (j=0; j<j0; j++)

{

printf (" BeegiTe A[%i,%i]= \n",i,j );/* Beig

eJleMeHTiB MaTpuiil i3 karaBiaTypwu */

cin >>af[i] [7],

}

for (i=0,i<i0,i++)

{

b[i]=1.0;

for (j=0,j<jO; j++)

{
/* IlepeBipka,yu NOTOUHHUI E€JEeMEeHT He LOPiBHIOE HYJK Ta
CyMyBaHHS y OJHopigHoOMy MacuBi b */

if (a[i][j]!=0) b[i]=b[i]*a[i][j]/

}

printf("b[8i]=%f\n",i, b[i]);

}

}

Kinuesuii pparmMmeHt podoTH mporpamu:

e CIAWINDOWS. 0system 3 e d. exe

EgeniTe A[3,0
1 .
BeeniTe A[3,

]
BeepiTe A[3, 2

BeeniTe A[3,3
O

BeeniTe A[3,4

HMA HIAWWTE ."IHIEI}"ICI FRAAEWUy . . .
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Ilpuknao Ne2

Hanmcarn mporpamy, sika y BEKTOpl IIACHHX dYHCell A 3HaXOIUTh

MIHIMQJIBHAN Ta MakCUMAaIbHUI €JeMEHTH Ta MIHIE iX MICIIMH. 3HAYEHHS
€JIEMEHTIB BEKTOpa I1HIIATI3YIOThCA Tpu Horo omuci. BuBectu Bektop A Ha
€KpaH MICIIS IePECTaHOBKH €JICMEHTIB.

#include <iostream>

#include<stdio.h>

#define i0 10

using namespace std;

void main()

{

// ommc MacuBy Ta ¥Moro iHiriamiszaris
double a[iO]=({- 22,2.0,0.0,9.2,
5.0,8.1,5.4,10.3,4.1,-8.0};,

double a min,a max;

int i;

int i min,i max;

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

a min=a max=al[l];,

i min=i max=1;

printf("\n");

for(i=0,i<i0,;i++)

{

if (a_ min<a[i]) {/*Howyx MiHiManBEHOI'O BHAYEHHS Ta
yoro iHpgexcy */

a min=af[i];

i min=i;

}

if (a_max>a[i]) {/*[owyx MakCHMMaJIBEHOI'O BHAYEHHS Ta
yoro iHpexcy */

a max=a[i];

i max=i;

}

}

/*06MiH MicraMy MaKCHMAaJBHOI'O Ta MiHiIMaJaBHOI'O
esreMeHTiB */

a[i_min]=a_max;

af[i max]=a min;

for(i=0,i<i0,;i++)
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printf("a[%i]=%f\n",i,a[i]);
printf("\n");
}

PesynbpTaT poboTH nporpamu:

e ICAWINDOWS . Ohsystem 3 2hcmd. exe

nAa NpoAo0A#EHMA HIOEMWMWTE ."IHZEI}"H:I HASEMWY . . .

Ilpuknao Ne3

VY kBagpaTHii MaTpuIll B5><5 [UIMX YUCEJI OOYUCIMTH MOJYJIb PI3HUIN

MDK YHCJIOM HYJIBOBUX €JIEMEHTIB, II[0 CTOSITh HUYKYE T'OJIOBHOI JllaroHajl Ta
YHCJIOM HYJbOBUX €JIEMEHTIB, 1110 CTOSATH HAJ[ TOJIOBHOIO J1arOHaJLIIO.

#include <iostream>
#include<stdio.h>
#include <math.h>
#include <windows.h>
#define i0 5

#define jO 5

using namespace std;

void main()

{
SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;

float b[i0] [jO],

int i,j;

int i _1=0,i 2=0;

cout << "\nBeepiTe eneMeHTH MaTpuii B\n" ;
for (i=0,i<iO;i++)

for (j=0,j<jO; j++)

{

printf (" BeegiTe B[%i,%i]= ",i,j );
cin >>b[i] [j];

}
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for(i=0,i<i0,;i++)
for (j=0, j<jO0, j++)
{
if ((i>j) && (b[i][j]==0) ) i_1++; /*IligpaxyHOK
HYJBEOBHMX eJIeMEeHTiB ByMile I'OJOBHOI pgiaroxnajsni*/
if ((i<j) && (b[i][j]==0)) i 2++; /*IlingpaxyHOK
HYJBEOBHMX eJIeMEeHTIiB Hmuxde I'OJOBHOI piaroHasi*/
}
printf ("Mogyne pisuuui pieBuni %$i\n",abs( il-i2) );
}

Kinmesuit ¢pparmMmeHT poOOTH IPOTPaAMH

1nA NPOADAKEHMA HIkMWTE AEyH KAABWLY . . .

3aBaaHHA 1JI BUKOHAHHSA

Hanucamu npoepamy po3s’sasky 3aoaui. Ilepesipumu npasuivbHicmo
pobomu  npocpamu 3a O00NOMO2010 KOHMPOJIbHUX NPUKiadie. Pesyiemam
8UGECU HA eKPAH 3 BUKOPUCMAHHAM (QOPMAMHO20 6UB00Y y 3PYUHIU 0/
cnputinamms hopmi.

1.V kBagparHiit MaTpuii Ag o [IHX YKUCENl OOYHUCIUTH MOJYJb PI3HHUII

MDK KUIBKICTIO HYJIBOBHUX €JIIEMEHTIB, 1[0 CTOSTh HI)KYE TOJIOBHOL
JlaroHaji Ta KiJIbKICTIO HEHYJIBOBUX €JIEMEHTIB, II0 CTOSTh Ha TOJIOBHIN
miaro”ant.

2.V marpuii By o O0YHCIUTH CepeHE apH(PMETHIHE KOKHOTO CTOBIILLS, &
pe3yabTar chopMyBaTH y BUTJISAII OJHOMIPHOT'O MAcHBY S.

3. Y kBanpatHiil marpuii A o OOYMCIUTH CYMY JOJATHHUX €JIEMEHTIB, IO

CTOSITh HaJI TOJIOBHOIO J1arOHAJUTI0, Ta CyMy B €MHHMX €JIEMEHTIB, IO
CTOSITH HA TOJIOBHIN AlaroHalIl.

4. TlepeBipuTH, 4u € MaTpuils, BBEACHA 13 KJaBlaTypu, CUMETPUYHOIO
BIIHOCHO T'OJIOBHOI JlaroHaJil.
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S.

10.

11.

12.

13.

14,

15.

16.

17.

B KOXHOMY psifKy Marpuii A -3aMIHHTH €JIEMEHT TOJIOBHOI JiaroHai

(K10 BIH € MPOCTHUM YHKCJIOM) CYMOIO BHIIE PO3MIIIEHUX EJIEMEHTIB
CTOBIIIIS.

.Y KBaJpaTHIK MaTpHuIll C6><6 3HaUTU CyMYy CJIICMCHTIB, IO 3HAXOIATHCA

IO il IEPUMETPY.

. Y kBagparHii Matpuui Cg . 3HAUTH TOOYTOK HEHYJIBOBUX CIICMEHTIB,

0 3HAXOMATHCS Ha TOJIOBHIM Ta JOMOMDKHIN miaroHainsx. [limpaxyBaTu
3arajibHy KUIbKICTh HYJIbOBUX €JIEMEHTIB MaTPHIII.

. IloBepHyTH MaTpHUIIIO BG><6 Ha 90° 3a FOJMHHHUKOBOIO CTPINIKOIO (PAIAKH

NOBMHHI CTaTH CTOBMISIMU) Ta MIJIPaXyBaTH KUIbKICTb €JIEMEHTIB, IS
AKHX BUKOHYETHCS PIBHICTh B; j= I+ ].

. Marpumo A BBeCTH 13 KiaBiaTypH. SIKIIo Bci enemeHTH abo psiika,

a0o0 CTOBIIIIS PIBHI MK CO0O0I0, TO 3aMIHUTH 1X OJITUHUYKAMH.
O06uncIUTH HaOUTBITY CYMY MOJYJIIB €JIEMEHTIB M0 KOKHOMY 13 PSI/IKIB
marpuii Ag g -

JIs ABOX MAaTpHUIlh OJIHAKOBOI PO3MIPHOCTI OOYMCIIUTH abo iX cymy, a0o
iX PpI3HULIO B 3aJIEKHOCTI BiJ 3HaueHHS uuciaa flag, BBEACHOrO 13
kiasiatypu (0 ado 1).

[TinpaxyBatu KUIBKICTh PSAJKIB Yy 3aJaHid KBaJpaTHIM MaTpuIll, Kl
MICTATh TUILKH JOHATHI €JIEMEHTH.

VY kBagpartHii MaTpUIll JIMCHUX YHUCEN A8><8 3HAWTU KUIBKICTh PSIKIB,

cyMa MOJYJIIB €JIEMEHTIB SIKMX HE IMEPEBHUIIYE BBEJICHOIO 13 KJIaBlaTypu
qucIa.

Y KBajgpaTHIM MaTpuIll JIMCHUX YHCEN A7><7 OOUYUCIIUTH CEPEeIHE

apudMeTUIHEe JOJIATHUX €JIEMEHTIB KOXKHOTO CTOBMIIS Ta copMyBatu 13
HUX BEKTOp X .

IlepeBipuTy, 9n y KBajparHiii Marpuili A o CyMH €JIIEMEHTIB TI0 psijiKax
P1BHI M1k CO0OIO.

I3 kBajgpaTHOi MaTpuli A, ., MOOYIyBaTH BEKTOpP, ENCMEHTH SIKOTO €
HaMMEHIII YMCiIa KOXKHOTO 31 CTOBITI[IB MATPHIII.

I3 kBajparHoi Marpuii A; , noOyayBartH HOBY Mmartpuuio B, B skiii

MaKCHMAJIbHI €JIEMEHTH O CTOBHIIX MOMIHSHI MICISIMHU 13 €J1€MEHTaMH
TOJIOBHOI Jl1aroHantl.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

217,

28.

74

JlaHO KOOpAMHATH N TOYOK X; Ta Y;, ILI0O JIeXKaTb Ha IUIOIIMHI

(copmoBaHi y BUIJISAI JBOMIpHOTO MacuBy). IligpaxyBaTH KiJIBKICTb
TOYOK, 110 BiJTAJICHI BiJl MOYATKy KOOPAMHAT HE OUIbIIE HIK HAa BBEICHY
13 KJIaB1aTypH BiJCTaHb.

JlaHO KOOpAMHATH N TOYOK X; Ta Y; , LIO JieXkaTh Ha IUIOMHMHI (cop-

MOBaH1 y BUIJISIII JBOMIPDHOTO MacuBy). Bu3HauuWTu Ta BUAPYKYBaTH
HOMEp KOOPAMHATHOI YBEPTi, y SKIM 3HAXOAUTHCS MaKCHUMAaJlbHA KiJb-
KiCTh TOYOK.

CdhopmyBaTi KBaJpaTHy MaTpHIIO HUMX yucel B, o, KOXeH eneMeHT

AKO0i € JOOYyTKOM HOMEpa psaKa Ha HOMEp CTOBMIS, B SKOMY BiH
3HAXOJUThCA. BHUBECTH CTBOPEHY MaTpPHII0 HAa €KpaH Ta OOYUCIUTH
cepenHe apu(pMeTHIHE €IEMEHTIB TOJIOBHOT TiaroHali.

BnopsinkyBatu eneMeHTH BekTopa A, 110 MICTUTh N HaTypajJbHUX
YyuCcell, y MOPAIKY 3DOCTaHHS.

Y wmacuBl B o BM3HAYMTH Ta BHBECTH CJIEMEHTH, SIKi 3yCTPIYarOThCS
O1JIBbIIIE OJTHOTO pasy.

Y wmarpuii A, . BH3HAYUTH Ta BUBECTH HOMEP DPsfIKA, KUl MICTHTbH
MaKCUMaJIbHY KUJIbKICTh HYJIbOBUX €JIEMEHTIB.

VY matpuiii A6><6 iJIpaxyBaTH KUIBKICTh PSIAKIB, SIKI MICTATh Xoua O OJIUH
HYJIbOBUM €JIEMEHT.

B wmatpui A3><6 MOMIHSTH MICISIMUA €JIEMEHTH TEepIIOro CTOBMII 13
€JIEMEHTaMU OCTaHHLOTO CTOBIILISL.

B kBaapartHiii Marpuii A4><4 MIPOBECTH LMUKJIIYHUMA 3CYyB CTOBIIIB Ha 2
MO3ULIIT — MEPIINI CTOBMEIh CTaHE TPETIM, APYTUM — YETBEPTUM, 1. T.]I.

B kBagpartHii Mmartpuii Ag , OOYMCIMTH CyMy €IEMEHTIB, MIO

3HaXOJATHCA B 3aIITPUXOBaHIN 001acCTi.

B kBangpartHii wmarpuii Ay, OOYHCIUTH CyMy EIIEMEHTIB, 10

3HaXOJATHCA B 3aIITPUXOBAHIM 00JIaCTi.




29. YV xBaapaTHIM MaTpulll TIACHUX YHCEI A8><8 OOYHUCITUTH PI3HUIIIO
cepenHiX apu(METHIHE €IEMEHTIB TOJIOBHOI Ta TOMOMIKHO] liaroHajIeH.

30. V kBagpaTHid Marpuii IACHUX 4ucen A o 3aMIHUTH BCl HYJIbOBI

CIICMCHTH CEpPEAHIM TEOMETPHYHUM HEHYJIIbOBHX €JIEMCHTIB 32
BUKJIFOUEHHSIM E€JIEMEHTIB TOJOBHOI 1larOHATI.
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JlabGopaTopna po6ora Ne9
Tema podoru: Podora i3 paitnamu

Mera poGoru: dopmyBaHHS HaABUKIB Ta yMiHb TpH poOOTI 13 dainamu
3acobamu C++.

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

npaBuja onucy (haiis;

paBUIa JOCTYMy A0 (DailioBUX aHUX;

BB1JI-BUBIi/1 iHQOpMaIlii 3 BUKOPUCTAHHSIM (haliIOBUX 3MIHHUX;
aJITOPUTMH POOOTH 13 (paiisiaMH.

Teopernuni BizoMmocTi

B C++ MoxnuBa poOoTa sSK 3 TEKCTOBUMH, TaK 1 3 JBIHKOBUMU
(6iHapHuMHM) daitnamu. [Ipo podoTy 13 nBiKOBMMHU (haillaMu B paMKaxX JaHOTO
NpaKTUKyMy MOBa WTH He Oyzae. TexkctoBuii (aitn — ¢ailn, B AKOMY KOXKHUN
CUMBOJI 30epiraeTbCcsi y BUIVISAI OKpemoro Oaiity. TekcToBui aiin
pPO30MBAETHCS HA PSAKW CHEIiaJbHAM CHMBOJIOM «KIHEIb psaka \n» Ta
3aBEPIIYETHCS CUMBOJIOM «KiHelb (aitny EOF». EOF (end of file) - Binemuaum
YUCIIOM, SIK TIPaBWIO -1, 110 TapaHTye€ HECHIBIAIIHHS 13 KOJOM OYIb-SIKOTO
1HIIIOTO CUMBOJY. SIKIO B TEKCTOBOMY (haiijii 3HAXOASITHCS YMCIIOBI JaHl, TO
MICJII OCTAaHHLOI'O YHCJAa HE MOXYTh CTOSATH H1 MPOOUIM, HI CHUMBOJ KIHIIA
psanka. J[Ba uncia B TEKCTOBOMY (ailili BBRKAIOTHCS OKPEMHMH, SKIIO BOHH
PO3JIJICH]I M) COOOI0 X04a-0 OJHUM 13 HACTYIMTHUX CHUMBOJIIB: IIPOO1JI; CUMBOJI
TaOyJISAIIT; CHMBOJI KiHIII PsJIKA.

Onepanii 3 ¢aiinamu B C++ MOKHA 3IHCHIOBAaTH 3a JIONMIOMOI'OIO
(daiiioBUX BKa31BHHUKIB Ta MOTOKOBUX OIMEpalliil.

Cmuns mosu npoepamysanns C (¢pailnosi ekazienuxu,).

Jist po6otu 13 daitoMm HeoOX1HO:

1. — onrcaTu BKa3iBHUK Ha (HaiIOBY 3MIHHY
FILE *<iMma @anmoBoi BMiHHOI>
2. - BIAKpUTH (aiii 3a HACTYITHUM CUHTAKCHUCOM:
FILE *fopen(filename, mode)
ae.

filename - iM’s (ailny, mo BigKpuBaeTbes. dailn MOBUHEH 3HAXO-
JUTHUCS y TIAMII, B K1 MICTUTBCS cama mporpama Ha C++, iHakiie HeoOX1THO
3aJlaBaTy MOBHE iM’s1 Qailiy;
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mode — PEXKUM BiIKPUTTS (aiiny (IuB. 1onaTok Ne7).
[Tpu po6oTi 13 TekcToBMMU (haiimamu B KiHIl cnenugikaropa mode
J0JTa€ThCsI CUMBON £ — TekcToBui (paitn. Hampukiman:

FILE *f;,

if ((f=fopen("dani.in", "rt'"))==NULL)
{

printf ("He Moxaueo Binkpuryu dasn''\n),
return;,

}

Tyt ¢aitnoBa 3minHa £ 3B’S3y€ThCs 13 TEKCTOBUM (aitioM dani.in, sSxui
BIJIKDUBAETHCS TUIbKU JI UMTaHHs. B joriuHomy oneparopt i£f BUKOHYEThHCS
NepeBIpKa YCIMIIIHOCTI BIAKPUTTA (ainy. ko Qaitn BIOKpUTH HE BIAIOCH
(==NULL), TO Ha CKpaH BHJA€TLCSA BIJANOBIJAHE ITOBIIOMIICHHS 1 pobOoTa
nporpamu 3aBepiryeThes. [1o 3aBepiieHHI0O poOOTH 13 (paitjioM BiH MOBUHEH
Oytu 3akputuii pyHkiiero feclose (). Tak, ¢aiin, BIIKpUTHNA Y TONEPETHBOMY
IpUKIaIl, OyJe 3aKpUTHI HACTYITHOIO KOMaHIOHO:
fclose (£)
[adopMmaiiito i3 TeKCTOBOro (hailily MOKHaA YUTATU JIEKUJIbKOMa crocoda-
MU
1. ITocuMBoOJIBHO 32 TonOMOroro (PyHKIIT putc () 3a HACTYITHUM CUHTAaKCHU-
coM (yuB mpuksta Nel):
fgetc (<iMa ¢awmmoBoi BMiHHOI>)

2. Ilo psankax 3a momomororo (yHKIII fgets ()3a HACTYITHUM CHHTaKCH-
coM (B mpukta Ne2.):
fgets (char s, int n, <iMa @¢annoBoi BMiHHOI>)
ae:
char s — psAIKoBa 3MiHHA, SIKiM TIEpPEeNaeThC N 3UMTAHUX CHUMBOJIIB.
3uutyeThcs a00 n-1 cuMBON (N-TUH CHMBOJ — HYJIHOBHEH cMMBOJI \ 0),
a00 110 mosBY KiHL psiyka (\n).

3. UuraHHs TekcToBOro ¢aimy 3a hopMaToM 3A1IMCHIOETHCS 3a JOTIOMOT OO
byHukuii £scanf () (nmuB npukiam Ne3.):
fscanf (<ima ¢amnoroi BMiHHOI>, format,

address)
ne:
format — mepenik ¢GopmaTiB apryMEHTIB,;
address char — mnepenik i1eHTU(DIKATOPiB 3MIHHUX, 3aJaHUX CBOTMU
azpecamu.
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[Ipu ycmimHoMy untanHi 13 (aitity QyHkiis £scanf () noBeprae Kiib-
KICTh TPOYUTAHUX TIONIB, TOMY OpTaHi3alis TEPeBIPKH MPaBHIBHOCTI

3YMTYBAHHS MOYKC BUIJISJATH HACTYITHAM YMHOM (IIPU YMTAHHI JBOX JaHHX i3
daitny £):

if (fscanf(f,'"$%i%d",6 &i,b6 &x) !=2)

{
printf ("llomunka unTanas is Qauny!'");
};

Jlis mepeBipKM yMOBHM JOCSATHEHHS KIHIS (alay CIy>KUTb (YHKIIsS
feof (). Slkiio 3unTaHo cUMBOJI KiHIl (aility (EOF), To feof () moBepTae
HEHYJHOBE 3HAYCHHSI.

Jns  3anucy gaHux y  (ailn BUKOPUCTOBYIOTHCA — (PYHKIIII
fprintf(),fputc()ta fputs () (muB npukiaag Ned):

fprintf ()ananoriyna QyHkuii printf (), TIIBKU NEPIIUM apryMeH-
OM Y Hii € TocUIaHHs Ha (aidsl, y AKUid BUKOHY€ETHCS 3aIlUC;

fputc () ta fputs ()aunanoriuti GyHKIIsIM putc () Ta puts () BiI-
MOB1/IHO, TIJILKU MEPIIMMU apryMEHTaMU Y HUX € MOCHJIaHHS Ha (ailil, y SKUi
BUKOHYETbHCS 3aITHC.

Cmuns mosu npoepamyeants C++ (nomokoei onepayii).

B C++ pobota i3 ¢aiimom 30iHCHIOETBCS 3a JOIMOMOTOI0 (PYHKITIH, IO
3HaXOJAThCS Y 3arOTOBOUHOMY Gaiini <fstream. h>:

Jlns1 3anucy naHux y (aiia HeoOX11HO:

1. onucaru 3MiHHYy TNy ofstream 3a HACTYITHUM CUHTAaKCHUCOM:
ofstream <iMsa ¢pannoBoi BMiIHHOI>

2. BlaKpuTH (haiin 3a qonomororo (GyHKIII1 open:
<iMmsa ¢panmoBoli BMiHHOI>.open ('"<iMs @anny>", mode)
TyT mode — 3aJia€ PeXUM BIIKPUTTSA Daitiry.

3. 3anucaru iHpopmarlito y ¢aiia 3a HACTYTHUM CUHTAKCHUCOM:

<iMa QanumoBoi BMiHHOI> << <BMiHHa>

TYyT <B8MiHHA> - 1JACHTU(IKATOP 3MIHHOI, SIKA 3aMUCY€ETHCS Yy (Haill.

4. 3akputu (aita koMaHAow <iMa dammoBoi BMiHHOI>.close().

Jl1st untanHs nanux 3 paitiny HeoOX1IHO:

1. onucaru 3MiHHy TUNy ifstream 3a HACTYITHUM CHUHTAKCHUCOM:
ifstream <ims ¢ayunoBoi BMiHHOI>

2. BiaKpuTH (haiin 3a qonomororo GyHKIIT open:
<iMms @ammoBoli BMiHHOI>.open ('<iMa ¢anny>'", mode)
TyT mode — 3aJla€ PeXKUM BIIKPUTTS (Daitiry.

3. 3umutatu 1H(OpMaIlio 3 (aiisl 32 HACTYITHUM CUHTaKCHCOM:

<iMma @¢annoBoi BMIiHHOI> >> <BMiHHA>
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TyT <B8MiHHA> — 1JeHTU(DIKATOpP 3MIHHOI, SIKIM MPUCBOIOETHCS 3UU-
TaHe 13 (aiiy 3HaUYCHHS.
4. 3akputu ¢aiia koMmaHa0 <iMs @annoBoi sBMiHHOI>.close().
OCHOBHI peXuMU BIIKpUTTS ¢aiiny mode:
ios::out — (ailn BIZKpUTO IS 3aNKCy JaHUX (110 3aMOBUYBaHHIO
s ofstream);
ios::in — (ailn BIIKpUTO JIJIS YATAHHS JaHUX (TI0 3aMOBYYBaHHIO
i ifstream),
ios::app — (aiin BIZKpUTO IS 3aNUCY JaHUX B KiHEIb (aiiy.
Jlyis mepeBipku JOCSATHEHHS KiHI (paiimy mpu BBOJI JaHUX CIYXKHUTh
¢yHK11s eof ()13 HACTYITHUM CHHTaKCHUCOM:
<iMsa ¢aunoBoi BMiHHOI>.eof ()
Sxmo kiHenp (aisry He JOCSITHYTO, TO BOHA MoBeprae false, a SKUIO
J0CATHYTO — true . Hampukian, UK 3YUTYBaHHS TaHUX (710 TOCSTHEHHS KiH-
1 (ailsty) Ta iX CyMyBaHHSI MaTUM€ HAaCTYNHUN BUTJISL:

int s=0,
while (!F.eof())
{

//hani unramnTeca i3 ¢arny F Ta OPUCBOKKTECS BMiHHiNE a
F>>a,
S=s+a,

}

[HII11 1OAATKOB1 MOMKJIMBOCTI IMMOTOKOBHUX oOIlepallii podoTu 13 daitinamu
po3rasHyTO B mpukianax Ne5 ta Ne6).

Ipukiaaau BUKOHAHHS 3aBAaHHS
Ilpuxnao Nel

[IporpamMa MOCHMBOJILHOTO 34YUTYBaHHS JaHUX 13 (ailly 70 JOCATHEHHS
KiHI (ailily Ta BUBOAY 3YMTAHMX JaHUX Ha ekpaH. [lipaxoByeThbCs TaKOXK
KUIbKICTh OYKB & Yy 3YMTAHOMY TEKCT1 Ta BUBOJMUTHCS BIATMOBIIHE IMOBIIOM-
JICHHS.

#include<stdio.h>
#include<string.h>
#include <windows.h>
void main()

{
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SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;

char ch;,

int n=0,

FILE *f1,

/* IlepeBipka, umM BRAJNOCA yCHiWwHO BiOKpuTyu daniu

Textl.in */

if ((fl=fopen('"Textl.in'", "rt"))==NULL) {
printf ("®asnn BigkpuTu He BRanocs\n'");
return;,

}

int i=0,

// Ieperipka, uu Bxe QOCSACHYyTO KiHelLs (Qanmy
while (!feof(f1))

{

it++;

// UnmaHHs cuMBOJy i3 damnny

ch=fgetc (f1) ,;

/*Axmo pmocsarHyTo kiHens Qauny, TO CHMMBOJ KI1HIS Qanuny
He BuBOOUTECS */

if (!feof(f1l))

{
printf("%c",ch);,
if (ch=='a') n++;
}

};

// Bakxpurra dainy
fclose(f1) ;
printf("\n");

printf ("\nB mekxcri Bycrpivaerecs $i 6yxeB a\n'",n);

80

printf("\n");,
}

Pesynbrar poboTH mporpamu:

e COAWINDOWS. Olsystem3 2hemd. exe

Orpama NoOCHMWMEDARHOMD SYMTYEBAHHA JLaHuMx
A 2HHA KIHUA dadny Ta
Ha eKpaH.
K1AEKICTE BYHKE
] AHOMY TEHCT1 Ta BEWEOLWMTLCA
E1ANOETAHE NOETAOMAEHHA.

B TewcTl =ycTpidacTeca 16 ByKe a

nAa NpoLokeEHMA HIsMKWTES ."IH:EI}"H:I EAAEMWY « « .




Ilpuknao N2

[Iporpama mopsaKOBOro 34MTyBaHHS 13 (haillly TEKCTOBHX JaHUX JI0 JO-
CATHEHHsS KiHIA (aliay Ta iX BHBOJIY Ha €KpaH (mepel KOXKHMM 34YUTaHUM
PSAIKOM TaKOK BUBOJIUTHCS MOTO HOMEP):

#include<stdio.h>
#include<string.h>
#include <windows.h>
void main()

{
SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;

char ch[80];,

FILE *f1;

/* IlepeBipka, uu BRanocs ycniwHo BigxkpuTyu (anun

Textl.in */
if ((fl=fopen('"'Textl.in", "rt'))==NULL)

{
printf ("®anun Bigxpuru He BRanoca\n");
return,
}
int i=0,
do {
i++,;

// BunryBaHHS pAfKa LOBXMHOKW 79 CHMBOJIE
fgets(ch,80,f1);,
printf("%i.\t%$s",i,ch);,

// HepeBipkxa, uu Bxe QOCSTCHYyTO KiHeLs (anry
} while (!feof(f1l));,

// Bakxpurra dainy
fclose (£f1);
printf("\n");

}

Pesynbrar poboTH mporpamu:

= CIAWINDOWS, U‘q.syﬁtemﬂlcmd exe

'y T Ta BEMECLWMTLCA
E'I..'.'LI'IIIE'I..'.'I..HF NOoOET LOKMNEHHA .
ﬂ,."I:I npoioKEHMA HIAMMTE "Ihflrhl EAaEwuny - . .

il

'_',

n i Y K1MBK CTE h.r-E
L' - -

P
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Ilpuknao Ne3

[Iporpama 3uutyBanHs 13 ¢ainy 10 kKoopauHAT TOYOK HaA TUIOIIMHI,
OOYMCIICHHS B1ICTaHI MI>)K HUMH Ta BUBOJY PE3YJIbTATy Ha €KPaH:

#include<stdio.h>
#include <windows.h>
#include <math.h>
void main()
{
SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;
float x1,x2,y1,y2;
float r,
FILE *f1;
/* IlepeBipka, um BRanocs ycCnimrHo BinxkpuTu Qamin
Textl.in */
if ((fl=fopen('"'Textl.in", "rt'))==NULL)
{
printf ("®anun Bigxpuru He BRanoca\n");
return,
}
for(int i=0,i<10;i++)
{
/* IlepeBipka, um BRanocs ycniwmro sumuraTy 4 pani is
danuny */
if (fscanf (fl,"3f3f3£f3f",6 &x1,&yl, &x2,6&y2) '=4)
{
printf ("\nllomunka umranHs iz Qauny!")
break;,
};
printf ("\nx1=%f\tyl=%f\tx2=83f\ty2=8£f\t" ,x1,y1,x2,y2);
r=sqrt (pow(x1-x2,2) +pow(yl-y2,2)) ;
printf ("\nBigcrane Mix ToukamMyu piBHa 3f\t",r);
};
// Bakxpurra dainy
fclose (£f1);
printf("\n"),;
}
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PesynbTar poboTH nporpamu:

o ICAWINDOWS . Ohsystem 32vemd. exe

Ilpuxnao No4
[Iporpama oGumcinenHst cremeni asiiiku Bix 2910 2° Ta BHBOIY
pe3ynbTaty y ¢aiin Textl. out

#include<stdio.h>
#include <windows.h>
#include <math.h>
void main()
{
SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;
FILE *f1,
/* IlepeBipkxa, umM BRamocsa ycnimmHo BigkpuTu Qann
Textl.out*/
if ((fl=fopen('"'Textl.out", "wt'"))==NULL)
{
printf ("$anun Bigkpuru He BRasocs\n'");,
return;,
}
for(int i=0,;i<10;i++)
{
// BuBinp maumx y danun Textl.out
fprintf(£f1,"\n 2 B creneHi %i =
%4.0f",i,pow(2.,1)),
}
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printf("\n");,
// Bakpurra ¢anuny Textl.out
fclose (f1);

B pesynprari poboTH mporpamu Oyle CTBOPEHO TEKCTOBUM (aiin
Textl.out:
dafin Mpagka BWa  HacTpofikm  Cnpagka
|
Z2ecreneni0= 1
Z2ecrenedi1 = 2
Zecreneni 2 = 4
Zecreneni 3= 8
Z2ecrenendi 4= 16
2 ecreneni b= 32
2 B crenedi 6 = G4
2B creneni 7 = 128
2 B cTeneHi 8 = 266
Z B cTeneni 9= 512
Ilpuxnao Ne5

IIporpama oOUMCIICHHS CTENEHIB ABIMKKA Ta TPIMKU Ta BUBOJY PE3YJIbTATIB
y (aitin Stepin Ta Stepinl BiANOBIAHO (3 BUKOPUCTAHHSM MOTOKOBHX
oreparii):

#include<iostream>

#include<fstream>

#include <windows.h>

#include<stdlib.h>

#include <math.h>

using namespace std;

void main ()

{

SetConsoleOutputCP (1251) ,;

SetConsoleCP (1251) ;

ofstream out;,

out.open ('"Stepin'",ios::out );
// Hepeeipkxa, um BRanocs ycniwmro BinkpuTu ¢asn Stepin

if ( ! out )

{

cout<< " HeMOxnuBO BiOgkpuTwu (@ann \n ",
exit (1);

}

ofstream outl;,
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// Binkpwurra damny Stepinl
outl.open("Stepinl") ,

// IlepeBipkxa, umM BRANOCA yCHniwHO BigKpuTyu danin
if ( ! outl )

{

cout<< " HeMmoxnmuBo BigkpwuTwu ¢anun \n ",
exit (2);

}

out<<'"Creniue nimkm\t "<<"Buaveuuns\n'";
for (int i=0;i<11;i++)
out<<i<<"\t\t'"<<pow(2.,i)<<"\n";
out.close(),

outl<<'"Creniue Tpinku\t '"<<"BHaueHHs\n'",
for (int i=0;i<11;i++)
outl<<i<<"\t\t'"<<pow(3.,i)<<"\n";
outl.close();

}

B pesynbTari poOoTu nporpamu 0yjie CTBOPEHO JiBa TEKCTOBI (hailiu:

Stepin Stepinl

Wakin Mpaska Bra Hactpodicn  Copaeka Paiin Mpaska Bua  Hactpodcn  Cnpaska

ETE“i"" NBIAKH JuaueHHs CTeniHb TpiHKH JHaueHHA
] 1

=t 000 " OO I LD M=
il == - Lo R N U LR
—
P
[3-]

Ilpuknao No6

[Iporpama i3 ogHoro ¢ainy 39uTye iHPOPMAIIIIO PO MOYATKOBY TOUKY,
KPOK Ta KUIbKICTh TOYOK TaOyJsiIli, a B IpYyruii BUBOJAUTH pe3yjibTaT Taly-
mosanns Qpynukuii f(X) =sin(x)+cos(X).

#include<iostream>
#include<fstream>
#include<stdlib.h>
#include <math.h>
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#include <windows.h>

using namespace std;

void main ()

{

float x0;,

float h,

int n;

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

ifstream in( "vvid" );,

ofstream out( "Vyvid" ),
// Heperipkxa, um BRanmocs ycniwmrxo Bigxpuru ¢pamn Vyvid

if ( ! out )

{

cout<< " HeMmoxameBo BigkpuTwu $aun \n ",
exit (1),

}

// Hepeeipkxa, um BRanocs ycniwmro BigkpuTu ¢paun vvid
if (! in ) {
cout<< " HeMoOxnmuBO BiOgkKpwuTu (@ann \n ",
exit (1);

}

in>>x0;,

in>>h>>n;

for(int i=0,i<n; i++,x0=x0+h)

// BuBin mammux y dasun Vyvid
out<<x0<<"\t"<<sin (x0) +cos (x0)<<"\n";,
out.close(),
in.close() ,;

}

Pesynbrar poboTH mporpamu:
Bxinnuii aitn vvid Pesynbrar podotu nporpamu — daitn Vyvid

Maiin MNpaeka Bwa Hactp dafin Mpaska Bua  Hactpo

2.1 2.1 0.358363
p.1 10 2.2 0.219996
2.3 0.0794296
2.4 -0.06193
2.5 -0.202671
2.6 -0.341387
2.7 -0.476691
2.8 -0.607233
2.9
3

-0.731708
-0.648871
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3aBI[aHHH AJIAd BUKOHAHHSA

Hanucamu npoecpamy po38’sasky 3adau 08oma cnocobamu: i3 6UKo-

PUCMAHHAM (atilosux 6KA3IBHUKI6 MA GUKOPUCMOBYIOUU NOMOKOSI onepayii.
llepesipumu npasunvrHicms pobomu npocpamu 3a O0ONOMO2010 KOHMPOJLHUX
npuknaodis. Pezynomam eusecmu 3 BUKOPUCMAHHAM NOACHIOBAILHOI MEKCMO801

iHhopmayi.

10.

11.

. @aiin mictuth 100 mimux uucen. IligpaxyBaTu, CKUIBKM CEpell HUX €

TPIAOK Ta CKUIbKW YUCEI OB JECATH.

. @aiin mictuth 50 miicHux uucen. [ligpaxyBaTth, CKIIBKM CE€pel HUX €

B1JI’€MHUX 4YHceN (BUBECTH Ha ekpaH). BuBectu y iHmmi daitn HOMepu
ITO3UIIIN, B IKUX 3HAXOAATHCS B1J €MHI YHCJIA Ta IX 3HAYCHHS.

. Hanucatu nporpamy, mo 34uTye 13 (Qaitny pesyabraTd JEsSKOro

EKCIIEPUMEHTY, OOYHUCIIIOE CEpeHE 3HA4YCHHS, aOCOMIOTHY Ta BIJHOCHY
NOXUOKHU BUMIPIOBAHHS 1 PE3yJIbTaT AONUCYE Y JaHUU (pail.

. Hanncatu nporpamy, sika 13 naHoro ¢aiini 13 AIMCHUMHU YnuciiaMi GopMmye

nBa HOBl. OOuH 13 HUX MICTUTH BCl B €MHI 4YHCJIa Ta iX KUIBKICTb,
JIPYTUM - BC1 JOJATHI Ta iX KUIBKICTb.

. Hanucatu nporpamy, sika i3 pa”oro (aitiny 13 IiIuMUA 4uciamMu Gpopmye

nBa HOB1. OMH 13 HUX MICTUTH IMMO3HMIIIT BCIX Yncel, OUThIIKNX 3, IPYTUid —
MO3MUIIIT BCIX HYJIbOBUX €JICMEHTIB.

. Hanucatu nporpamy, sika o04uciiOe cepeHe apuPMETUUHE Yuces, L0

3anucanl y aim. Sxmo cepenHe apudMeTwdHe OUIbIIE HYJSA, TO
OTPUMAaHUI pe3yJbTaT 3aMuCyeThes y (aidi plus.rez, a sSIKIO MEHIIE HYJIA
— minus.rez.

. Hanmucatu nporpamy, sika 13 gaHoro ¢aiiy AiHCHUX 4KCesl BUAAISE BCI,

K1 OuTbImi Aeskoro uucia A, ame MeHmn B Ta migpaxoBye KiIbKICTh
TaKUX €JIEMEHTIB.

. Hanmucatu mporpamy, 1o cTBOproe Kormito ¢ainy, aje 3arucye YucioBl

JIaH1 3aJ10M Hariepe/ (MepUIMM CTOITh OCTaHHIN €JIEeMEHT 1 T. 11.).

. Hanmncatu nporpamy, 1mo cTBOpro€ Komito (ailiny, sIKWid MICTUTh JIHACHI

qucia, ajieé CoYarKy 1IyTh JA0JATHI €JIE€MEHTH, MOTIM HYJIbOBI, a B KIHIII
B1J1’ €MHI.

Hamnucatu nporpamy, 1110 CTBOPIOE KOMit0 (aiiiy 13 JaHUMH LLJIOTO THITY,
BUPI3aBIIIH 13 HHOTO BC1 €JIEMEHTH, PIBHI HYJIIO.

Hamucaru nporpamy, sika copTye AINCHI 4Yuclia, 34MTaHl 13 (aimy 1o
3pOCTaHHIO Ta BUBOAUTH 1X B IHIIHM (aii.

87



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

88

Hano macuB 100 uinmux yucen. llepeBiputu, un BIOPSIKOBAHUNA JaHUM
MacHB MO 3pOCTaHHIO (CIaJIaHHIO, HEBIOPSJIKOBAHMI) Ta BUBECTHU
BIJINTOBI/THE TIOBIIOMJICHHS Ha €KpaH Ta y (aii.

Hamucatu nporpamy, sika i3 gaHoro (aiiny, 1o MICTHTh AIACHI 4YHCIa
dbopmMye HOBHUIA, B AIKOMY CYCI1JTHI €JIEMEHTH TMTOMIHSHO MiCISIMHU.

®aiin s.dani MicTUTh 25 MITMX 4YKces, 3aMUCaHUX Yy psAoK. BuBectu i
qycia y HoBUM (haiis, 1e BOHU OyayTh 3alrcaHl y CTOBITYHK.

CtBoputH (haiin, KUl MICTUTh TaOJIMYKY MHOXEHHSI YUCEN BiJl OJHOTO
10 9, chopMOBaHy y BUTJISA1 MaTPUILL.

Y aitm ds.dat 3anmucaHO MATpUIIO IIJIUX YKHCENT PO3MIPOM Dx5
€JIEMEHTIB. TpaHCIOHYBAaTH JaHy MaTPULIIO Ta BUBECTH ii y HOBH (paii.

P ex_e—x
Hamucatu mporpamy TaOysroBaHHsS (DyHKII s,h(x):T

pesyabrary y ¢daitn. Bei gani juis TaOyiisiiii BBOASTHCS 13 KiIaBlaTypu
(3amat caMOCTIMHO).

13 BUBOJIOM

CdopmyBatu (aitn, skuid MICTUTh TaOMUIO 3HA4YeHb QyHKIiT n! 3
BUKOPUCTAHHAM (DOPMATHOrO BUBOAY (3HAUEHHS N Ta BIANOBIAHE HOMY
3HaueHHs N!). 3HAYCHHS N YMTAETHCS 13 MOMEPEAHBO IiArOTOBICHOTO
baitny.

VY daiin rjad.rez BUBOIUTH Y BUTIIS TAOJWUYKHU (3HAYEHHS 1 — BIATOBITHE
HOMy B3HAUEHHS 4YJIEHY psay) pe3yJbTaT OOYMCICHHS 4WICHIB PSIy
0 - . . o
>l 3 o THx nip, Noku uieH psaay He crane MeHmuM 0.00001. Y 1Hmmn
=1

¢dailyl BUBECTH KUIBKICTh WICHI psy, sika Oyjia oO04YuCIIeHa 13 IMOSICHIO-
BAJIHOIO TEKCTOBOIO 1H(OpPMAILII€TO.

VY omHomy daiini 3anucaHo iHGopmailito npo koopauHatd 10 TOYOK y
IpOCTOpPi, @ B 1HIIOMY KOOPJAMHATH ILEHTY Kyii Ta 1l paaiyc. Y HOBUU
daiin BuBecTu 1H(MOpMAIIO MPO KOOPJAUHATH TOYOK, IO JIEKATh B
cepeaudi Kyini. Ha ekpaH BUBECTH KIJIbKICTh TaKUX TOYOK

[3 knmaBiaTypu BBOJAUTHCA 111 uMcia. Yucna, KpaTHI 3, 3alHUCYIOThCA Y
onuH ¢aii, a kpaTHi 7 — y 1HIUHK. K10 cyMapHa KUIbKICTh 3alUCAHUX Y
daitsn yncen crane pieHOI 20 — 3aBEpIIUTH pOOOTY MPOrPaMHU.

®aiin MICTUTHh JaHl NPO pe3yJbTaTh 25 EKCIEPUMEHTAIbHUX BUMIPIO-
BaHb. [lepenucatu iX y HOBuUH ¢aiii, BIIKMHYBIIM HaWOUIBIIUN Ta
HAaMEHILUN Pe3yJIbTAaT.

®aiin mictuth pesynbratd 50 BuUMiprOBaHb. BuBecTu y HOBHil (aiin
HaWOIIBIINI Ta HAMMEHIITUHN Pe3yJIbTaT Ta iX MOPSIIKOBI HOMEPH.



24,

25.

26.

217,

28.

29.

30.

Karetn npsMOKyTHOro TpUKYTHHKAa BBOJSTHCS 13 KiaBiarypu. Y Qaiin
BUBECTU TIMOTEHY3y, IUIONly TPUKYTHHKA Ta HOro KyTd 13
MOSICHIOBAJIbHOIO TEKCTOBOIO iHGopMmartiero. [lependauntit MOKIIUBICTD
IPOBEJICHHSI OOYMCIIEHb ISl KUIBKOX pI3HUX 3HAa4YeHb (3a/1a€ThCs 13
KJIaBlaTypH ) JOBKHH KaTETiB.

®aitn mictuth 100 minux yucen. Jonucatu y BuxigHuit (aitn 3araabHy
CyMy uucen. 3HalTH cyMH LU(Dp HUX 4YKCeN, a pe3ylbTaTH 3alHCaTU Y
THIIMH (ait.

Y aini 3anucana marpuus B, o. OOuuciuTd J00YTOK HEHYIHOBUX

€JIEMEHTIB Ta JIONUCATH y BUXITHUHN (ain. Y HOBHIA (ailyl BUBECTH TpaHC-
ITOHOBAHY MATPHLIIO.

Y nBox daiinax 3amucano marpuii A, , ta Co . O0unciuTy cymy mux

MaTpHllb Ta 3alKcaTd CyMapHYy MaTpHUII0 Y HOBUI (aiii Ta BUBECTH 11 Ha
€KpaH.

VY ¢aiini 3anvcano iHdopmalio npo KoopaAuHaTH BepiivH 20 TpsIMOKYT-
HUKIB Ha IUIONIMHI. Y HOBUH (paiijl BUBECTH KOPAUHATH HAHOIBIIOrO Ta
HAaMEHIIIOTO 3a IUIONICH0 MPSIMOKYTHUKIB Ta iX TMOPSIKOBI HOMEpU Y
BUX1THOMY (paiii.

VY daiini 3anucano iHbopmartiiro npo 10 BapiaHTIB IOBXKHUH 3 BIJPi3KiB. Y
HOBMM (paiin BUBECTH 1H(OpMAIIiIO PO TE€, UM MOXKHA 13 JaHUX BIJPI3KIB
o0y 1yBaTH TPUKYTHHK, YU HI.

VY (aitni 3anucano iHdopMartiro npo koopauHatv 100 TOUOK Ha MIIOIIMHI.
VY HoBui (aitn BuBecTH 1HGOPMAIIiIO PO BiICTaHb BIJ TOUKHU JO0 MOYATKY
KOOpJMHAT Ta T€, B SKOMY KBaJI[paHTI CUCTEMH KOOpJIWHAT BOHU 3HAXO-
TSI THCSL.
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JlabopaTtopna podora Nel
Tema poooru: Podora i3 psiikoBUMH TA CHMBOJILHUMH 3MiHHUMH

Meta po6orn: ®opmyBaHHS HABUKIB POOOTH 13 PSAKOBUMH 3MIHHUMH Ta
PO3pOOKH aIrOpUTMIB iX 0OpOOKH.

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

® OMNC PAJKOBUX Ta CUMBOJBHUX 3MIHHUX;
e (yHKIli 00pOOKHM CHMBOJIBHUX 3MIHHUX;
o (yHKIIIT 0OpPOOKH PSIIKOBUX 3MIHHHX;

® ANTOPUTMH OOPOOKH PAIKOBUX 3MIHHHUX.

Teopernuni BizoMmocTi

Psnok - 1ie ogHoMipHui MacuB cuMBOJTIB B ko1 ASCII, 110 3aKiH4y€eThCsS
HYJIbOBHUM CHMBOJIOM. KO)KHUIT CHMBOJI psijika MOKHA BHOpaTH MO 3HAYEHHIO
1HJIEKCY 3 JOMOMOIOI0 OIeparopa UKy, a KiHEIb psAJiIKa BU3HAYAETHCA IO
3HaueHH0 '\ 0 '- HynbOBHI CTMBOJ. HasBHICTh HYJIbOBOTO CUMBOJIY O3HAUae,
[0 KIJbKICTh KOMIPOK MacHBY IOBMHHA OyTHM MNpHHaiiMi Ha | Ouiblie, HIXK
YHCIIO CUMBOJIIB, SIKI HEOOX1THO PO3MICTUTHU B MIaM SITi.

HeoOx11HO pO3pI3HATH OJAUHUYHUN CUMBOJ (CHMBOJIbHA 3MIHHA), KU
3amucyeThes K 'a’, 'b'1T.4., Tapsaaok "a”, "b" (psakoBa 3miHHA). Psj-
KOBa 3MiHHA MOXK€ OyTH iHIIliai30BaHa AEKIJIbKOMa ClIOCO0aMM:

1. char st[40]
st= "lle psgok';
2. char stl[]= " ILle psgok";
3. char st3[100]
gets(st3),; // BBig 3 kjnaBiaTypwu
4. char str4[100]
scanf ("%s",strd),; // BBig 3 KMaBiaTypwu

J71s1 BBOAY-BUBOJIYy CUMBOJIBHUX PSJIKIB CIIy>KaTh HACTYMHI QyHKIIi (3aro-
JoBouHMH (aiin stdio. h):

gets ()— BBij pslKa CUMBOJIB 13 KJIaBlaTypH;

scanf ()— BBiJ psJKa CUMBOJIB i3 KiaBiaTypH (i3 popmMarom $s);

puts ()— BUBILJ CUMBOJIBLHOTO PsIIKa HA €KpPaH;

printf ()— BUBIiJ CHMBOJIBHOIO PsJiKa Ha eKpaH (i3 hopmaToM $s).

st poOOTH 13 PSAAKOBUMH 3MIHHUMH CIYKHTh Kiac (GyHKIIM, 10 3HAa-
XONIAThCS B 3aroyioBoYHOMY (aiii string.h (BCi BOHM TOYHMHAIOTHCSA
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npedikcoM str) (auB. momatok Ne8). /lnsg poOOTH i3 CHMBOJBHUMHU JaHUMU
CIIYXUTbh KJlac (PYHKITIH, 110 3HAXOIATHCA B 3arojioBOYHOMY (aitini ctupe.h
(BC1 BOHU MOYHMHAIOTHCS IpedikcoM is) (nuB. m0aaToK Ne9).

binpmictes 3amad oOpOOKM PSIIKOBUX 3MIHHUX 3BOASTHCA OO aHATI3y
MACHBIB JIaHUX 3 BUKOPUCTAHHSIM OIIEPaTOPIB IIUKITY.

IIpukiaaau BUKOHAHHS 3aBIAHHS
Ilpuxnao Nol

[Iporpama mocmniJIoBHO, B IUKJII, MIHS€ CUMBOJIM psJKa Ha *, a B KiHII
pOOOTH BUBOJIUTH IOBXKUHY CUMBOJIBHOTO PsIKA.

#include <stdio.h>
#include <conio.h>
#include <windows.h>
void main()

{
SetConsoleOutputCP (1251) ;
SetConsoleCP (1251) ;

// IHingianizaris cCHMMBOJBHOI BMiHHOI
char s[]="11001000201044231",
int i=0,
for (i=0,i<strlen(s),/ i++)
{s[i]="*'",;printf("%$s\n" , s);}
printf ("\nloexuHa psnxa=%i cummBoair'",i);
printf("\n");

}

Pesynbrar poboTH porpamu:

e CoAWINDOWS. Dhsystemn 32wemd. exe
; 1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DE#MHA pALKa=17 CHMWEONTE
A NpoLOMGKEHWA HTEWMWTE ADyn KAasuuy . . .
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Ilpuknao N2

[Iporpama BcTaBisie 3aaHWil 13 KJIaBlaTypd CHMBOJI Yy BKa3aHE MICIIE,
3CYBalOYM BCl CHMBOJIH, IO CTOATH JIBIIIE HHOTO HA OAHY To3uIlifo. s
BCTaBKH BUKOPHUCTOBYETHCS OKpema (yHKIIis (insert).

#include <stdio.h>

#include <conio.h>

#include <string.h>

#include <windows.h>

void insert (char *str, int p, char c)
{

int i,

for (i=strlen(str),/,i>=p;i--)
str[i+l]=str[i],

str[p]=c;

}

void main()

{char c,s[100],

int n;

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

puts ("BegiTe pspokx cmuMBOJiB'") ;

gets (s) ;

puts ("BBegiTe noswuijiio BCTaBKu cuMBoja')
scanf ("%$i'",&n) ,

puts ("BBegiTe CmMMBOJI, WO 6ynge BCTaBJEHO'")
c=getch() ;

printf("%c\n",c);

insert(s,n,c);

puts ("\nPesyneraT BCTaBKM\n")
puts(s);

}

Pesynbrar poboTH porpamu:

e CIAWINDOWS. Odsystem 3 2%emd.exe

EHMWM CHWMEONAa

EEeliTe cCHMMECA, WO Byle ECTAaBMEHD
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Ilpuknao Ne3

[Iporpama migpaxoBye, CKITbKHA Pa3iB JaHE CIOBO 3yCTPIYAETHCS Y TEKCTI.

CnoBO BBOJIUTKCS 13 KJIaBlaTypH, a TEKCT YUTA€EThe 13 painy Text. in.

Ilpumimka: ockinbku nocumeonbHa 00poOKA YKpaiHCbko2o anghagimy 6
KOHCOJIbHOMY DEeNdCUMI MOodce Npusooumu 00 NOMUNIOK HA emani 6UKOHAHMH:
npocpamu, BUKOPUCTNOBYEMO b0 YKPAIHCLKULL MeKCm, HAOPaHUll AHeTUCOKUMU

OyKkeamu, abo meKkcm Ha AHNIUCLKIU MOSI.

#include<stdio.h>

#include<string.h>

#include <windows.h>

#include <ctype.h>

#include<iostream>

using namespace std;

void main()

{

SetConsoleOutputCP (1251) ;

SetConsoleCP (1251) ;

char ch;,

char word[20],;/* onmuc pspxkoBoi 5BMiHHOI nnsa
BBOL@Yy caoBa*/

char line [10000];/* ommc psgkoBoi BMiHHOI
OJass BBOOY TekcTy */

int count=0;,

cout << "\n";

cout << "\nJaui BBomsaTECsS iB (Qamuny Text.in\n";

int n=0,
FILE *f1;
/*llepeBipka, uYM BRANOCS BiOKPHUTHU
dayn Text.in */
if ((fl=fopen(''Text.in'", "rt"))==NULL) {
printf ("®asn Binkpuru He BRanoca\n");
return;,
}
cout << "\nBeegiTe wykxaHe caoBo \n'";
scanf ("%s" ,word) ;
int i=0,
while (!feof(f1l))
/*[locuMMONIBHE BYMTYBAHHS TeKCTy is damuny no
OOCSTHeHHs KiHii @auny*/
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{

ch=fgetc (f1) ,

line[i]=ch/,

i++,;

};

line[i-1]='\0'; /*B kiHewr psgka craEBumo 0-

cuMBosn */

int len,

//BUBHaYeHHS NOBXMHV BBELNEHOI'O CJIOBAa

len=strlen (word) ;

char *p=line;

//Houwyx BBeQeHOr'o CJIOBA y PSQKY

while (p=strstr (p,word))

{

char * c=p;

// HNepexin Bka3iBHMKA p Yepes CJOBO

p=p+len;
/* Uu € nepen CJAOBOM Ta NicCyiss HBEOI'O pos3hijwoBayvi
(npobinmu abo pospginoBi BHaku ). IHakwe — NepeuTH JO
HacTynHoli irepapii */

// CrnoBO 3BHaxXoQuTBECS Ha IOYATKy pPsOKa

if (c==line)

{

if (ispunct(*p)|| isspace(*p)|| (*p=='\0"))

count ++;

}

else

// CrnoBo 3BHaxoQuTBECS B CepenuHi psigka

if ((ispunct(*p)|| isspace (*p) | |
(*p=="'\0'))&& (!ispunct(*(c-1))&& isspace(*(c-
1l1)))) count ++;,

}

// Bakxpurra dainy

fclose (£f1);

printf("\n");,
printf ("B wmTekcri cinoBocnomydeHHs -> %s\n",
word) ;

printf("\n"),;

printf("\n Bycrpivaerecs $%i pazie\n", count);

}
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PesynbTar poboTH nporpamu:

e C:AWINDOWS. Dhsystemn 32wcimd. exe

NaH1 BEOLATECA 13 dadny  Text.in

BEEAiTE WyKaHe CADED
the

B TexcTl ChoBoCCnomydeHHA -» the

SYCTPIYAETECA <& pasie )
nA NpoACMKEHMA HawMMTe NSy KAAEMLy . . .

ISZIBJIal{}Pﬂ,HJPﬂ BUKOHaHHA

Hanucamu npoepamy po3e’sisky 3aoaui. Po3pobumu xoumponvHi npux-
a0y ma npomecmysamu 3a ix 00NOMO02010 NPOSPAM) .

1. Panok cknagaeTbes 13 TPyH HYJIB Ta OJUHMIL, PO3IIJICHUX OJHUM a0o
JeKiIbKOMa MmpoOigaMu. 3HAWTHU KUIBKICTh TPYII, IO MICTSTh I'SITh a0o0
[IICTH CUMBOJIIB.

2. PedeHHst cknmagaeThes 13 AESKOI KUIBKOCTI CJiB, PO3AUICHHX OJHHUM a0o
NeKibKkoMa mpodinamu. Buganuty 13 pedeHHs JIMIIHI TPOOUTH: TaM Jie iX
OLJIBIIIE OHOTO.

3. Pajgok cknamaerbesa 13 rpyn mudp, po3AUICHHX JOBIIBHOK KUIBKICTHO
npoOuTiB. 3HAUTH Ta BUBECTU HA €KPAaH HAWKOPOTIIY TPYIy Ta KUIbKICTh
TPyH TaKoi JTOBXHUHHU.

4. PedeHHs CKJIQA€ThCS 13 JICSIKOI KUJIBKOCTI CIIiB, PO3AUICHUX MPOO1IaMHU.
3HaWTHU Ta BUBECTH Ha €KpaH HAWKOPOTIIIE Ta HAM/IOBIIIE CJIOBO.

5. PedeHHs CKkiamaeThes 13 JESIKOI KIJIBKOCTI CIIIB, PO3AUICHUX MPOOIIaMHU.
3HallTH Ta BHUBECTH Ha €KpaH HAMKOPOTIIE CJIOBO, IO Ma€ IMapHY
KUIbKICTh CUMBOJIB. [lilpaxyBaT Ta BUBECTH Ha €KpaH TaKOX KiJIbKICTh
OYKB y pEUECHHI.

6. PeueHHs cKIagaeThes 13 JAEAKO1 KIJIBKOCTI CIIB, PO3AUICHUX IpoOiIaMu.
3HalTH Ta BHUBECTH HA €KpaH HAWJOBIIE CJOBO, IO Ma€ HEMApHY
KUIbKICTh CUMBOJIIB, ajie He Oinbine 5. BUBECTH TakoXK KUIBKICTh CHIB Y
pEUCHHI.

7. Panok cknangaerscs 13 mudp, apuPMeTHYHUX omeparii Ta JesKoi Kijb-
KOCTI BIIKPUBAIOUMX Ta 3aKPUBAIOYMX TYXKOK. [lepeBipuTH, 4 KiIbKICTh
BIIKpUBAIOYHUX JTYKOK PiBHA KIJIBKOCTI 3aKPUBAIOUUX JTYKOK.
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Psimok cUMBOJIIB CKJIAIa€ThCsl 13 OBUILHUX JIECATKOBUX ITUPP B MEkKax
Bim 0 10 9, po3aiieHUX AOBUIHHOIO KUIBKICTIO TPOOLTiB. 3HAUTU CyMY

ux uudp.

Psmok  cUMBOMIB CKJIQma€Tbcs 13  JIOBUIBHUX —JCCATKOBHX I,
pPO3AUIEHUX TpoOiIaMy. 3HAWTH Ta BUJAINUTH 13 PAJIKA BCl mapHi mudpH, a
HOBHM PSIIOK BUBECTH HA €KPaH.

Psimok cMMBOJIIB CKIIAIa€ThCA 13 JOBUIBHUX YHCEN, PO3AUICHUX TPoOi-
JIaMH. 3HANTU HAWOUIBIIE Ta HAUMEHIIIE YHCIIO.

Psimox cMMBOJIIB CKJIaa€ThCA 13 YMCEN, PO3JIICHUX MpooOinamu. Busectu
Ha €KpaH 111 YUCJa y NOPSJIKY 3pOCTaHHSI.

Psmok cuMBOMB CKIAQMAETBCSA 13 JECATKOBUX MHQP, PO3IUICHUX
npooOinamu. IligpaxyBat Ta BHBECTM Ha €KpaH KUIbKICTh MApHUX Ta
KIJIbKICTh HEMapHUX Hudp.

Psiiok CUMBOJIIB CKJIAJIA€THCS 13 JECATKOBUX LUPP, PO3AIIICHUX 3HAKAMU
J0/1aBaHHs Ta BiAHIMaHHSA. OOUMUCIUTU 3HAYEHHS apu(PMETUYHOTO BUpa-
3y a pe3yJbTaT BUBECTHU HA €KpaH.

PedeHHst ckitamaeThecs 13 JIEAKO1 KUIBKOCTI CJiB, PO3JUICHI MPOOiIaMHu.
BuBectu Ha ekpaH OKpeMmi CJIOBa, BIOPSJKYBAaBIIM iX y andaBiTHOMY
MOPSTIKY.

PedeHns ckiafgaeThes 13 JEKO01 KUIBKOCTI CITIB, PO3IJICHUX MTPOO1IaMu Ta

MEBHOIO KUIBKICTIO KOM. IligpaxyBaTu KiJbKICTh KOM Yy pPEYEHHI Ta
NIEPEBIPUTH, UM 3aKIHIYETHCS BOHO KPAIKOIO.

[3 KmaBiaTypy BBOJMTBHCS PSIOK CHMBOJIB — IM’Sl TPUTOHOMETPHYHOI
GyHKIIT Ta JOesdKe 4YKCIIOBE 3HaueHHsS apryMeHty(Hampukmanm Sin(l)).

Po3nizHaTy TpUroHoMeTpuyHy (QyHKI[IF0 Ta OOUMCIIUTH 11 3HAUCHHS.

Peuennst ckinagaeTbes 13 1€AKO1 KIITBKOCTI CIIIB, PO3/IIJIEHUX Npo0ijIamMu Ta
MEBHOIO KUTBKICTIO KOM. 3HAWTH B pEUCHHI BBEACHE 13 KJIaBIlaTypH CIOBO
Ta 3aMIHUTH MOTO 1HIIUM, 33JaHUM 13 KJIaBlaTypH CJIOBOM. Pe3ynbTaT BU-
BECTH Ha EKpaH.

JlaHO pPSJOK HEMapHOi KIJIBKOCTI CHUMBOJIB. J[3epkaibHO BiTOOpa3uTH
PSAMIOK BIIHOCHO IIEHTPAJIBHOIO CUMBOJTY. Pe3ysibTaT BUBECTH Ha €KpaH.

JlaHO pPSOK CHMBOJIIB. JIBa PEUYCHHS, PO3AUICHI Kpamkoro. [lomiHsTH
pEUYEHHS MICIISIMU Ta BUBECTH PE3YyJIbTAT HA EKPaH.

JlaHo MOBUIBHMI PsIIOK CUMBOJTIB. BUBECTH Ha eKpaH MOHITOpa CUMBOJIH,
AK1 3yCTPI14al0ThCsl HAWMEHITY Ta HalOUIbIITY KUIBKICTh pas.

Pedenns cknagaeThes 13 ASAKO01 KUIBKOCTI CITIB, PO3AIICHUX MTPoO1LIaMu Ta
MEBHOIO KUIbKICTIO KOM. [licns npyroi komu g00aBUTH 3ajaHy 13 Kiia-



22.

23.

24,

25.

26.

27,

28.

29.

30.

BIaTypH KUIBKICTh JOJATKOBUX MPOOLTIB. Pe3ynbTar BUBECTH Ha €KpaH.

Psimok cHUMBOJIIIB CKJIaAa€ThCsl 13 TOBUILHUX JIECATKOBUX IU(PP B MEKax
Bin 1 mo 9, po3ainenux npoOutamu. SIKIIO Tepiie 4ucio TMapHe, TO
BUKOHATH ITUKJIYHUHN 3CYB Ha JIB1 MMO3MIII1, a SIKIIO HEMapHe — Ha TPH.

Pedennst ckimagaeThbes 13 1EAKO1 KIITLKOCTI CITIB, PO3LJIEHUX TTPOoOiIaMu Ta
NEBHOIO KIJTBKICTIO KOM. BUBecTH Ha ekpaH BCl CJIOBa, 10 MOYHMHAIOTHCS
3aJ1aHOI0 13 KJIaBiaTypu OYKBOIO Ta TICHS SIKUX CTOITh KOMa.

Psimok cuMBOIB CKIIAA€THCA 13 JOBUTBHUX YHCEN, PO3AUICHUX MpoOiIa-
MU. OOYMCIUTH 3HAYEHHS JAHOrO BHpa3y, SKIIO 13 KJaBlaTypud BBO-
JTUTHCS TI0 TIOPSAAKY apu(MeTHdH1 omeparlii JoJaBaHHS Ta BiJHIMaHHS
MDK JaHUMH YUCJIAMU.

PedeHHst ckiafaeThes 13 JIESIKOI KUIBKOCTI CJIiB, PO3JAUICHUX JTOBUIBHOIO
KUIBKICTIO mpoOLTiB. Bupanutu Bci mpoOumm a pe3ynbTaT BUBECTH Ha
exkpaH MoHiTopa. [lizpaxyBaTi KUTbKICTh BUJAJIEHUX MPOOLTIB.

PedeHHst ckiamaeThes 13 AEsIKOi KUTBKOCTI cmiB. [TomiHSTH CycigHl cilioBa
MiclsiMu. Pe3ynpTar BHBECTM Ha €KpaH. BHBECTHM TakoX KUIbKICTh
BUKOHAHUX Omepalii 0OMiHy CJiB MiCI[SIMU.

Peuennss ckmamaeTbcsi 13 OE€AKOI KUIBKOCTI CJIIB. 3aMIHUTH CJIOBA
3HAYCHHSAMU JIOBXKHUH CIIIB, 13 SIKUX BOHO CKJIAJa€ThCs. Pe3yabTar BUBECTH
Ha eKpaH.

PedeHns ckiafgaeThes 13 JEKO01 KUIBKOCTI CITIB, PO3IJICHUX MTPOO1IaMu Ta
NIEBHOIO KIJBKICTIO KOM. BUBecTH Ha ekpaH BCi CIIOBa, 110 MTOYUHAIOTHCS
3aJlaHUM 13 KJIaB1aTypH CITOJIYyYECHHSM JIBOX OYKB.

Psok cknmamaeTbes 13 IEIKO1 KITBKOCTI CliB — Iudp B Mexkax Big 1 g0 9.
3aMIHUTH 111 CJIOBA BIJMOBIJHMMM YMCJIOBUMU 3HAUYCHHSMU Ta IIiJIpa-
XyBaTHU 1X CyMy.

Psimok € HabopoM Jesikoi KiIbKOCTI JecsaTKoBUX Iudp B Mexax Bia 0 1o
9, pO3IJIEHUX CIIOBAMHM «JOJATH Ta «BITHATH»». 3aMIHUTH CJIOBA BIJIO-
BIIHUMU apu(PMETHUHUMH OIlepalisiMd Ta OOUMCIUTH 3HAYCHHS BUpPa3y.
Pe3ynpTaT BUBECTH Ha €KpaH.

97



JlaGopaTtopna pobora 11
Tema po6otu: IlporpamyBaHHs 3 BUKOPUCTAHHAM CTPYKTYP

Meta po6oru: dopMyBaHHS HaBHKIB POOOTH 13 CTPYKTypaMH Ta pO3poOKa
JITOPUTMIB iX 0OpPOOKHU

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

OrOJIOUIEHHS CTPYKTYP;

BUKOPUCTAHHS CTPYKTYPOBaHUX JIAHHUX;
aNrOpuUTMHU OOPOOKHU CTPYKTYPOBAHUX JAHUX;
JOCTYII JI0 MOJIB CTPYKTYPH;

MacCHBH CTPYKTYP.

Teopernuni BizomocTi

CtpykTypa — 1€ CKJIaJCHUN THUIl JJaHUX, B SIKOMY IIiJl OAHUM IMEHEM
00’eHaHO AaHi pi3HOTO TUMy. OKpeMl JaHl CTPYKTYPH HA3WBAIOTh IOJISIMH.
OroJonieHHst CTPYKTYPHOI'O THUITY JAHUX BUKOHYIOTh 32 JIOOMOTOIO KIJIFOYO-
BOro cjioBa struct 3a HaCTyITHUM CHHTaKCHCOM.

struct <imMms>

{

Tun enemeHTy 1 iMs _eneMeHTy 1;
Tun _enemeHTy 2 iMs _ejeMeHTy 2;
Tun _eneMeHTy n iMs _eJleMeHTy n;
};

ne:

<imMsa> - IMsI CTPYKTYPHOTO TUITY JAHUX.

OroJonieHHst CTPYKTYpPU € OMeparopoM, TOMY B KiHIII 11 onucy 000B’si3-
KOBO MTOBHMHHA CTOSITH Kparika 3 KOMOIO.

Ha BigMiHYy BiJl iHIIMX THUMIB JAHUX OMHUC CTPYKTYPH HE BUIIJISE MICIS Y
nam’sTi mijg 30epekeHHs eIeMEHTIB CTpYKTypH. Omnuc BU3HAYA€E JUIIE 11a0JIOH,
10 3aJ]a€ XapaKTEPUCTUKU 3MIHHUX CTPYKTYpH. {151 BBeCHHS 3MIHHUX THUITY
CTPYKTYypa HEoO0XiHO abo0 micyig GIrypHOI TYKKH, IO 3aBEPIIYE OMHUC CTPYK-
TypH, BKa3aTh CHUCOK BIIMOBIIHUX 1IEHTU(IKATOPIB CTPYKTYypU, a0O OKpPEMO
OTOJIOCUTU 3MIHHY SIK 11€ 3BUYaHO poOUTHhCs. [Ipu 1IbOMY CTPYKTYpPOIO MOXKE
OyTH K 3BUYaiiHa 3MiHHA, TaK 1 OyAb-sSKUil MacuB (MacuB CTpykTyp) Hampuk-
nan;
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1. OromnomieHHus CTpyKTypu date Ta OmUC CTPYKTYPHUX 3MIHHHUX:
// OroJiomleHHsI CTPYKTypH
struct date {
int day ;,
int month ;
int year;,
char day name[15];
char mon name[14];

}

// Onmc CTPyKTYypPHMX 3BMiHHUX

den,dat[100], *sp;

2. OronoleHHs CTPYKTYpu date Ta OKpeMe OTOJIOMICHHS CTPYKTYPHHX
3MIHHUX .
// OroJsomeHHs CTPYKTypH
struct date {
int day ;
int month ;
int year;,
char day name[15];
char mon name[14];

}

// Onmuc CTPYKTYPHMX BMIiHHUX
date den,dat[100], *sp;,

[IpaBuna poboOTH 13 MOJSIMH CTPYKTYPH aHAJOT14HI POOOTI 13 3MIHHUMU
BIJIMOBIIHOTO TUMY. J[0 MOJIB CTPYKTYpU MOKHA 3BEPTATUCS YEPE3 CKIaJICHE
1M’ 3T1JIHO HACTYIHOTO (hopMary:

NPAMUL CENEeKMOop

IMa CTPYKTYypP¥.iMsS IIOJS.
Hanpuknaza: moctyn 1o apyroro nojisi (month) npyroro ejleMeHTY MacHBY
CTpYKTypu date:

dat[1] .month=9
JIOCTYII IO TPETHOTO TOJIs CTPYKTYpH den:

den.year =2011
HenpsSIMULL CeleKmop.

BxkaB3iBHMK Ha CTPYKTypy ->iMs 1ojs
Hanpuknan qoctyn 1o apyroro nojis (month).

Sp-> month=9
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JIJis 3MIHHMX OJTHOTO 1 TOTO ) CaMOI0 CTPYKTYpPHOTO THITy BHU3HAYEHO
orepailito npucBoeHHs. [Ipu 11bOMy BUKOHY€ETHCSI KOMIIOBAaHHS 3HAY€Hb BIJIO-
BIJIHHX ITOJIIB: HAPUKIIA] (JJIs1 ONTMCAHOT BHIIC CTPYKTYPH):

den = dat/[1]

JIJis MOpIBHAHHA JBOX CTPYKTYp HEOOX1JHO MOPIBHITH BIJMOBIIHI MOJIS
ux CTpykTyp. OOpoOKa CTPYKTYpHHX JaHUX B IIJIOMY aHaJIOTiyHa 00poOi
MacuBiB naHux. [Ipu boMy TiJIbKM HEOOX1THO BpaXxOBYBaTH, 110 Y PI3HUX MO-
JSIX CTPYKTYPHU MOXKYTh 3HAXOJATHCS JaH1 PI3HOTO TUITY.

3MiHHA CTPYKTYPHOTO TUITy MOXXE OyTH SIK TJIOOATBHOIO, TaK 1 JOKaJlb-
HOO. J[OMyCTUMUM € BUKOPUCTAHHS CTPYKTYPH YH ii OKPEMHUX MOJIIB SIK Mapa-
MmeTpa GyHKiii. MoXHa TakOX BUKOPHUCTOBYBATH BKa31BHUKHU Ha CTPYKTYPY.

Ipukiaaau BUKOHAHHS 3aBJIAHHS
Ilpuxnao Nel

CTtBOpUTH MacuB CTPYKTyp, ILIO MITUTh HACTYyIHY iH(opMalio mpo
CTyJICHTA: TPI3BHUILE; 1M’S; IO OATHKOBi; HOMEpP T'PYNH; YOTHUPU OIIHKH 3/1aul
CECIHMX €K3aMEHIB; cepejHii 0an 3a pe3yabTaTamu cecii. JlaHl CTpyKTypu
3UNTYIOThCA 13 (paiimy (cTBopeHoro 3a gomomoror biokHora). BuBectn Ha
ekpaH iH(opmMmarllito mpo cepeAHi Oan cryaeHTiB rpynu M21 y nopsaxy
CIaJJaHHS.

#include <iostream>
#include<stdio.h>
#include <fstream>
#include <string.h>
#include <windows.h>
using namespace std;
void main()
{
struct strc{
char £f[15];,
char i[15];
char o[15],;,
char ngr[7];
int otc[4],
double sb;,
}
ms[1000];
int nst,i,j;
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SetConsoleOutputCP (1251) ,;
SetConsoleCP (1251) ;
FILE *f1;,
/* Bigkpwurrsa darny naa BBORY HaHMUX Ta IepeBipka, uu
BRanocs #oro Bigkpuru */
if ((fl=fopen('"struct'", "rt'"))==NULL)
{
printf ("®asnn BigkpuTu He BRanocs\n'"),
return;,
}
cout<<"\n";
i=0;,
// UnmanHHs nauux B @Qayuny OO QOCSATHEeHHS WOoIr'o KiHIS
while (!feof(fl))
{
i++,;

// ®opmaTHuy BBip KaHux 3 Qpanry
fscanf (fl,'"$%$s%s%s%s%1%i%i%i" ms[i].f, ms[i].i ms[i
].o,ms[i].ngr
,&ms[i] .otc[0] ,&ms[i] .otc[1l] ,&ms[i] .otc[2],&ms[i]
.otc[3]);

// O6umcieHHs cepenHBOro 6any
ms[i].sb=(ms[i].otc[0]+ms[i] .otc[l]+ms[i].otc[2]+
ms[i].otc[3])/4.;

}
nst=i;

cout<<"\n BaranesHa kinbBkicTe cTygeHTIB ='<<nst<<"\n'";

cout<<'"\n";

cout<<"\nCrygnenrwu rpynu m2l y nopsnkKy CHafaHHS

cepegHsoro 6aay\n'";

/* BHnopsnkyBaHHSA CTyLReHTie rpynu m2l y HOpsSBKYy

cnagaHHs */

for (i=0,;i<nst-1;i++)

for (j=i+1,; j<nst; j++)
if(ms[i] .sb<ms[j].sb

&& !strcmp(ms[i] .ngr, " "'m21")
&& !strcmp(ms[j].ngr, "'m21"))
{

ms[999]=ms[i];

ms[i]=ms[7j],

ms[j]=ms[999],

}

int k=0,
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/* Iepersan MacuBy CTPYKTyp¥ Ta BHBiL Ha €KpaH TiJIBKH
cryneHTiE rpynu m2l1 */
for (i=0,i<nst,;i++)
if(!strcmp(ms[i] .ngr, "'m21"))
{k++;
printf("%i\t%15s%15s%15s\t%15.6f\n" ,k,ms[i].f
,ms[i] .i,ms[i].o,ms[i].sb);,
}
cout<<"\n";
fclose (£f1) ;

}
Pesynbrar podboTu nmporpamu:

Bxignuit aitn struct ns BBOY JaHUX:

dafin Mpaeka Bwa HacTpofkn  Cnpaeka

Bopoua lean lNeTpoeHy m11 5791
lNanka lean leaHoBH4 m2Z2 3764
Copoka Mukona Muxadnoeu4 m2Z2 h7914
[3ura |leanna leanHiea m22 27914
Mpywka MNeTpo BorpnaHoew4 f21 74914
Baueta Muxannao [NeTpoeHy me1 8390
Muxaiakwk Onera BorpaHdiena m21 h72A4
Muxadnoeuy lean TapacoBH4 m21 h27A4
BacHnie Mapia lNeTpiena m22 3294
Kpaeeuk lean BonoaHHHpOBHY m21 L7444
Kpaeeus lNetpo lNeTpoBH4 mZ1 5746
Mepnopie MeTtpo BacHaLDEHY m21 G766
MenHk IHna Borpadiena i2l 5799

Pesynbrar poboTH mporpamu:

CAWINDOWS. 0isystem 3 2emd. exe

JaraneHa KiAEKICTE CTYLEHTI1E =13

CTyAeHTH FpyAd m21 ¥ NopAafky cafaHHA cepeiHboro §
) i

MeTpo

Bicnio e 1
Ta
Onera BoraaHleHa
NA NPOADMKEHMA HIEMWTE A0OYID KAasWWy .
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3aBI[aHHH AJIAd BUKOHAHHSA

Hanucamu npocpamy po3e’sasky 3adaui. Po3zpooumu xoumponvhi npux-
J1a0u ma npomecmyeamu 3a ix 00nomo2oio npozpamy. Bxioui oani oghopmumu y
8UTIAA0T OKPEMO20 haily.

1. MacuB CTpyKTyp MITUTh 1HPOpPMAIIIIO TIPO 23 CTYACHTIB: MPI3BUIIE, 1M 5
Ta 0 0aThKOBI; CTaTh;HOMEP TPYIH; OIIHKA 3a 37a9y eK3aMeHy 3 1H(Oop-
MAaTHKHU B CTOOANIbHIA CHCTeMi. 3uuTaTH AaHi 13 (ailly Ta BUBECTH Mpi3-
BUIIIA CTYJICHTIB YOJIOBIYOi CTaTI, 1[0 MalOTh BIJIMIHHY OI[IHKY.

2. MacuB CTpYKTyp MITUTb 1HPOpMaIIit0 TIpo 25 mrojei: Mpi3BUILE; 1M s} TIO
0aThKOBI; CTaTh; CIMEHHUN CTaH; BIJIOMOCTI PO KUIBKICTh AiT€H. 3UunTaTh
JaHl1 13 ¢aiily Ta BUBECTH MPI3BUIIA BCIX KOHATHX YOJOBIKIB, IO MaIOTh
TITEN.

3. MacuB cTpykTyp MITUTH iH(pOpMaIIiIO PO 25 KIEHTIB MyHKTY MPOKATY:
Npi3BUIIE; 1M s; JOMAIIHS ajJpeca; HoMep TeyieoHy; Ha3Ba pedi, B3SATOI
HaMpokaT. 3UMTaTh JAaHi 13 ¢aiay Ta BUBECTH Npi3BUILNA Ta TeIePOHU
BCiX KJIIEHTIB , 1110 B3SJIM Ha MPOKAT TEJIEBI30P.

4, MacuB CTPYKTYp MITHTh iHpOpMaIio 22 KIEHTIB IMYyHKTY IPOKaTy:
NpI3BUIIE; 1M s; Ha3Ba pedi, B3ATOI HAMPOKAT; JOMAIIHS ajpeca; HOMEp
tenedony. 3untaty MaHi 13 ¢aiiy Ta BUBECTH MpPI3BUILA BCiX KIIIEHTIB,
TeseOHM STKUX MOYNHAKTHCS [Udporo /.

5. MacuB CTpyKTyp MITUTbH 1HGOpPMAILIIO MPO 25 KIEHTIB MYHKTY MPOKATY:
Ipi3BHUIIE, 1M s; Ha3Ba pedi, B3ATOI HAMPOKAT; OMAIIIHS aJpeca; HOMeEp
tenedony. 3unTatu AaHi 13 Qaily Ta BUBECTH MPI3BUILA BCIX KIIEHTIB,
110 MPOXKUBAIOTh HA BBECHIN 13 KJIaB1aTypH BYJIHIII.

6. MacuB cTpykTyp MITUTh 1HPOpMaIito 1po 30 CTyACHTIB: NPI3BUILE; 1M’ 5;
MICIIe TIPO’KUBaHHS (TYPTOXKHTOK a00 JIoMa); HoMep Tenedony (SKIo BiH
€). 3unTaTtyd JdaHi i3 Qailily Ta BUBECTH NPI3BHUINA THX CTYACHTIB, IO
IPOKUBAIOTH JIOMa Ta MalOTh JIOMAIIHIN Teae(oH.

/. MacuB cTpyKkTyp MITUTh 1HPopMaIito 1po 30 CTyACHTIB: NPI3BUILE; 1M’ 5;
HOMED TPYIH; MiCIe TPOKKUBAHHS (TYPTOXKUTOK a00 AoMa). 3UUTATH JaH1
13 (pailsty Ta BUBECTH MpI3BUILlA CTYACHTIB 33/IaHOI 13 KJIaBiaTypu TpyIIH,
10 MPOKUBAIOTh Y TYPTOXKUTKY.

8. MacuB cTpykTyp MITUTh 1HPopMalito 1po 30 CTyACHTIB: IPI3BUILE; 1M’ 5;
CTaTh, HOMEp TPyMNHU; MICIe NPOXKUBAHHS (TYPTOXKUTOK abo JoMma).

3unTaTy JaHi 13 ¢aily Ta migpaxyBaTH 3arajbHY KUIBKICTh CTYJICHTIB
’KIHOYOI CTaTl, 10 IPOKUBAIOTH JOMa.
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Macus cTpykTyp MiTUTh 1H(OpMarito mpo 30 CTyJAeHTIB: NPI3BUIIIE; 1M,
HOMeEp T'PYIH; aJpeca MPONUCKHU; CTaTh. 3UYUTATH JaH1 13 (paiimy Ta miapa-
XYBaTU KUIBKICTh CTYIEHTIB, L0 MPOMUCAHI Ha 3ajaHiil 13 KiaBlaTypu
BYJIULII.

MacuB cTpyKTyp MITUTh 1H(OpMAaIIito Tpo 25 CTYEHTIB: MPI3BUIIIE; 1M S,
HOMeEp TPYIHU; aJipeca MPOMUCKH, CTaTh. 3UUTATH JaHi 13 (ailmy Ta mijapa-
XYBaTHU 3arajbHy KUIbKICTh CTYJCHTIB YOJIOBIUO1 Ta KIHOYOI CTaTI.

MacuB cTpykTyp MIiTUTh iHpopMalio mpo 10 aBTOMOOLTIB: MOJIETb;
BAPTICTh; PIK BUITYCKY, po3Xia najgbHOoro Ha 100 KijoMeTpiB HUIIXy. 34u-
TaTW JaHl 13 Qailly Ta BUBECTH aBTOMOOLII, SIKI HE cTapuil 5 pOKIB Ta
MalTh PO3X1Jl NaJbHOTO, L0 HE MEPEBUIINYE BKa3zaHy 13 KiaBlaTypu
BEIINYUHY.

MacuB cTpykTyp MITUTH iHbOpMaIio po 12 aBTOMOOUTIB: MOJIETh; PIK
BUITYCKY;BapTICTh; PO3X1] najpHOro Ha 100 KiJIoMeTpiB HUIAXY. 3UUTATH
JaHl 13 (Qailly Ta BUBECTHM aBTOMOOUIl, BapTICTh SKMX HE IEPEBUIIYE
BKa3aHy 13 KJIaBlaTypH BEJIUYHMHY, a PO3X1Jl HAJIbHOTO MEHIE 7 JITPIB Ha
100 xuomMeTpiB.

MacuB cTpykTyp MIiTUTh 1HGOpMaIlito 1po 15 micT Ykpainu: Ha3Ba MiCTa;
KIJIbKICTh HACEJICHHs; pPIK 3aCHYBaHHS; CEpEHbOpIYHA TeMIepaTypa.
3untaTy AaHl 13 ¢aiay Ta BUBECTH Ha3BU MicT, ctapmmx 300 pokis,
KIIbKICTh HaceJIeHHS B SKHX IIEPEBHINYE BBEJCHY 13 KIaBlaTypu
BEJIMYMHY.

MacuB cTpyKTyp MITUTb 1HpOpMaIlito po 12 micT YKpaiHu: Ha3Ba MiCTa,
KUIbKICTh HACeJICHHS; CEepeHbOPIUHAa TeMmIlepaTypa. 34uTaTH JaHl 13
¢aiiny Ta BIOPSAKYBATH JIaH1 MO CTaIaHHIO CEPeIHBOPIUO0i TEMITepaTypH.
BuBectn Micra, B SKMX BOHAa HE TEPEBHINYE BBEIEHY 13 KiaBiaTypu
BEIINYUHY.

MacuB cTpykTyp MITUTH iHpoOpMarlito npo 20 mrojeil: mpi3BUILE; 1M S,
CTaTh; Bara; picT. 3unTatu JAaHi 13 (aillly 1 BUBECTH HA €KpaH CEPEIHIM
PICT JItOJIeH YOJIOBIYO] CTaTi.

MacuB CTpyKTyp MITUTH iHpOpMAaIlito Mpo 22 J0JAeH: Mpi3BUILE; 1M S,
CTaTh; PICT; Bara. 3UMTaTy AaHi 13 ¢aiily 1 BUBECTH HAa €KpaH MpIi3BHUIIA
0c10 JKIHOYOI CTaTi, Bara sSIKux MepeBUIIye CEpeHE 3HAYCHHS.

MacuB cTpykTyp MITUTH iHpoOpMarlito npo 17 moneii: mpi3Buiie; im’s;
CTaTh; PICT; Bara. 34UTaTH JaHi 13 ¢aiily Ta BUBECTH HA €KpaH MpI3BHUIIA
BCIX 0Ci0, Bara sKMx He nepeBuinye Hopmy (pict — Bara < 100).

MacuB CTpyKTyp MITUTH iHpOpMaIlito po 26 rojeii: mpi3BUIlLE; 1M S,
CTaTh; PICT; Bara. 34UTaTH JlaHi 13 ¢aiily Ta BUBECTU Ha €KpaH MpI3BHUIIA



19.

20.

21.

22.

23.

24,

25.

26.

BCIX OCI0 YOJOBIYOi CTaTi, Bara Ta PICT SIKUX TEPEBHUIIYE BBEACHI 13
KJIaBlaTypy 3HAYCHHS.

MacuB cTpykTyp MITUTh 1H(GOpMalil0 npo 15 mpaiiBHUKIB (PipMHu:
IPi3BHUIIE; 1M 5I; PIK HAPOPKEHHS; PIK, 13 SIKOTO TMpaltoe Ha PpipMi; OKIaI.
3unTaT AaHi 13 (ailily 1 BUBECTH Ha €KpaH Mpi3BHUIIlA BCIX OCIO KIHOYOI
CTaTi, 110 MPaIOTh Ha GipMi HE MEHIIE 2 POKIB Ta MalOTh OKJIaJ, 110 HE
MIEPEBUIIYE CEPETHBOTO 0 (ipMi.

MacuB cTpykTyp MITUTh 1HGOpMalil0 mpo 15 mpaiiBHUKIB (PipMHu:
npi3BUILE; 1M s; MO 0ATHKOBI; OKJIJl, PIK HAPOJHKEHHS;. 3UUTATH JaH1 13
daiiy 1 BUBECTM Ha €KpaH MpI3BUINA BCIX MPAIIBHUKIB, OKJIAJ SKHUX
NEPEBUILYE cepeHE N0 PipMi 3HAYEHHS.

MacuB CTpykTyp MITUTH 1H(MOpMaII0 Tpo 25 KUTENIB HACEJICHOTO
MYHKTY: IPI3BUILE; iM s, apeca MpoKUBaHHs; HoMep Tenedony. 34uTaTu
JaHl 13 (Qaillly Ta BUBECTHM HOMEp Tele(OHY JIOJIWHHU, MPI3BUIIE SKOI
BBEJICHO 13 KJIaBlaTypu. SIKIIO TakoOi JIOJUHM HEMa€, TO BUAATH BIJIO-
B1IHE ITOB1JOMJICHHS.

MacuB cTpykTyp MITUTh 1H(MOpMaLiI0 Npo 23 KUTEIIB HACEICHOTrO
MYHKTY: ajJpeca NpOoKUBaHHS; IPI3BUIIE; 1M’ 5; HOMEp TeledoHy. 3unuTaTu
JaHi 13 (paitily Ta BUBECTH Ha €KpaH MPi3BUIIE JIIOAUHU 3a BBEJACHUM 13
KJIaBlaTypu HoMepoM Tesieony. SKIo Takoro HoMmepa TeiaedoHy HEMaAE,
TO BUIIATH BIAIIOBIIHE MOBIIOMJIEHHS.

MacuB cTpykTyp MIiTUTh iH(OpMaIito npo 35 abITypl€HTIB: MPI3BUIIIE;
1M’s; ajijpeca MPOKUBAHHS; TPU OILIIHKH 3a 30BHIIIHE HE3AJICKHE OIIHIO-
BaHHs. 34MTaTH JAaHi 13 (ailily Ta BUBECTH Mpi3BUINA Ta aJpecu adiTy-
PIEHTIB, cepeiHIN 0all IKMX MEPEBUIILYE CEPEIHIN MO YHIBEPCUTETY .

MacuB cTpyKTyp MITUTH 1H(QopMarito npo 35 abITypi€HTIB: CHEIll-
aJbHICTh; MPI3BHUILE; 1M 4; afpeca MPOKUBAHHS; TPU OLIHKHU 3a 30BHIITHE
HE3aJIeKHE OLIHIOBAHHS. 3UMTATH JIaHl 13 ¢aiiily Ta BUBECTH MPI3BUILE Ta
CTaTh a0ITYpiEHTIB, BIOPAJIKYBABIIH iX MO CIaJaHHIO CEPEIHBOTO Oamy —
B1J1 Hal1OLIBIIOrO 10 HAWMMEHIIIOTO.

MacuB cTpykTyp MITUTh 1H(pOpMalio npo 35 abiTypieHTIB: MpPI3BUIIE,
IM’sI; TPY OLIIHKH 3a 30BHIIIHE HE3AJIC)KHE OIIHIOBAHHS, CTaTh. 3UMTATH
naHl 13 ¢aiy Ta BUBECTH TNPI3BHILA Ta CTaTh aOITYpIEHTIB, BIIOPS-
KyBaBIIM iX MO CHAJaHHIO CEPEeAHBOro Oaay — BiJ HaWOLIBIIOTO 10
HaliMeHIoro. Ha modarky po3MiCTUTH BCiX MiJIbIOBUKIB.

MacuB cTpyKTyp MITUTH 1H(POpMAILIiIO PO BIAMPABICHHS MOI3/1B: HOMEP
Noi3/la; MyHKT NPU3HAYEHHS; Yac BIAMPaBICHHS, KIJIbKICTh BIJIBHUX
MICIlb. 3YMTATH JaHi 13 ¢aily Ta BUBECTH HOMEPU THX TOI3/1IB, HA SIK1 €
HE MEHIIIE 25 BUIBHUX MICHb.
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28.

29.

30.
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MacuB CcTpyKTyp MITUTh 1H(POpPMAIIIIO PO BUIIT JITaKiB: HOMEp peEicy;
INYHKT NPU3HAYCHHS; Yac BWJIbOTY; HAsIBHICTh BUIbHUX MICIb (€ a0 He-
Ma). 3unTaTH JaHi 13 (ailry Ta BUBECTH BCl HOMEPH PEICIB Ta MYHKTIB
NPU3HAYCHHS, HA 5Kl € BUIbHI MICIIS, BHOPSIKYBABIIHU iX 32 3pOCTaHHIM
4acy BUJIHOTY.

MacuB CTpyKTyp MITHTH 1H(OPMAIIIIO PO KAaTaJOT KHUT: peecTpaliiHui
HOMEp KHHUTHU; Ha3Ba; aBTOP; BHUJAHA, YM 3HAXOJIUTHCSA Y KHUTOCXOBHIII.
3unTaTu NaHi i3 ¢aily Ta BUBECTU BCl KHUTH aBTOPA, MPI3BUIIIE SKOTO
BBEJICHE 13 KJIaBlaTypH SIKIIIO BOHA HE BUJIaHA.

MacuB cTpyKkTyp MITUThH 1H(OpMAIlI0 PO CTYACHTIB: MpI3BHIIE; 1M,
HOMED TPYIH; CEpeAHIN 10X1] Ha 4iieHa CIM’i. 3UnuTatu AaHi 13 gainy Ta
BUBECTU BCIX CTYJICHTIB, Y SIKMX CEPEIHIN J10X1]] HE TIEPEBUIIYE 3aJIaHOI 3
KJIaBlaTypy BEJIMYMHU, BIIOPSAKYBABILH iX y MOPSIKY MOro criaJjaHHS.

MacuB CcTpyKTyp MITUTh 1H(OPMAIIIIO TTPO KATAIOT KHHUI: peeCTpaLliiHUI
HOMEpP KHUTH; BUJIaHA, YU 3HAXOAUTHCS Y KHUTOCXOBUIIL; SKIIO BUAAHA,
TO SIKOTO YKCJIA; MPI3BUILE CTYACHTA, IKOMY BUJaHa KHUTa. 3UYUTaTH JaH1
13 (ailly Ta BUBECTH BCIX CTYACHTIB, IKUM KHWUTW BHJIaH1 OlbIIE Tep-
MIHY, 3aJ1aHOTO 13 KJIaBlaTypH.



JlabGopaTopna podora 12
Tema podoru: IlporpamyBaHHs KjaciB

Meta po6oru: ®opMyBaHHS HAaBHKIB pOOOTH 13 Kjacamu, aJl'OPUTMaMH iX
OrOJIOLIEHHS Ta 00OPOOKH.

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

MOHSATTS KJIACy Ta MOro MpU3HAYECHHS;
OrOJIOUIEHHS KJacy;

JOCTYII IO BIAKPUTHUX Ta 3aKPUTUX YICHIB KJIACy;
BU3HAUCHHS €JIeMEHTIB-(YHKIIIH KIacy;
AJITOPUTMH POOOTH 13 KJIaCaMH.

Teopernuni BizomocTi

Kiac — BU3Ha4YeHMIA KOPUCTYBAaYeM TUN JaHHUX (3MiHHI Oy/Ib-SKOTO THITY,
IHIN KJIACK YW BKAa3IBHUKH), SKUH CTBOPIOETHCS JUIS OMKCY aOCTPaKTHOI
MHOXWHHM OO’€KTIB — 4WieHiB kiacy. [Ipu 1ipoMy BiH I1HKamcCynwoe B cebe
€JEeMEHTHU-IaHl (4JieHH) Ta eJaeMeHTH-QyHKIi (Meronau). EnemeHTu-naHi
3a71al0Th BJIACTUBOCTI 00’€KTIB (OMUCYIOTHCA 3a JIONOMOI'OK TIOJIB KJIacCy).
Enementu-dyHkiii 3amar0Th  omepariii, sKI MOXXHa BHUKOHYBaTH Haj
eJeMEeHTaMHU-JaHUMH KJ1acy.

B uinomy noHSTTS KJacy Harajaye MmoHATTA CTPYKTYpu B C++ 3a BUKIIIOUEH-

HSIM PSITy MOMEHTIB:

- BIH MICTHUTh B €001 psij crienudikaliii J1ocTyny /10 00’ €KTIB KiIacy;

- sK TPaBWIO BiH BKJIOYAE B ceO€ elleMEHTH - (QYHKIIi, 110 3a/Jar0Th

npaBuia oOpoOKH 00’ €KTIB KJIacy;
- I CTBOPEHHS-3HMILIEHHS 00’ €KTIB KJIaCy BUKOPUCTOBYIOTHCS CIIEIl-
anbH1 (YHKIIT — KOHCTPYKTOP Ta IECTPYKTOP.

Ha Biaminy Bij] MOJIB CTPYKTYPH, K1 € TOCTYITHUMHU 3aBXK U, B KJIacl 4iie-
HU Ta METOJIUM MOXYTh MaTd Pi3HUM piBeHb NOCTymy. Jlo BIAKPUTHX TMOJIB
(public) nmoctyn mo3BosieHui Oyab-koMy. [lo 3akpuTux (private) ta 3axu-
neHux (protected) moiiB IOCTYN 330BHI KJIACy € 3aKpUTUH, 100U HE
MOPYIIUTH IITICHICTh JaHuX. JIOCTyN 70 TaKUX MOJIiB MatOTh TUIbKH €JI€MEHTH -
GbyHKIIIT KIacy.

OroJomieHHs KJ1acy BUKOHYETHCS 32 HACTYITHUM CHHTaKCUCOM:

class <imMs kJjgacy>

{
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private:

<BakpuTi eJeMeHTH-JaHi >
<Bakpuri eneMeHTH-OyHKIIII>
protected:

<BaxmiueHi eJsleMeHTu-maHi >
<BaxmueHi eJeMeHTu-QyHKI[1ii>
public:

<BiOKpuTi eJeMeHTHu-JaHi >
<Bigkpuri eseMeHTH-OYyHKI[ii>

}

<iMs kJjlacy> YTBOPIOETHCA 3a MPABWJIAMU YTBOPEHHS OYIb-SIKUX 1HIIMX
inenTu(dikaropis. [1o 3aMOBUYBaHHIO ISl BCIX €JIEMEHTIB KJIACy A€ 3aKPUTHI
PEXKUM JOCTYITY.
Jlnst mpukiaay CTBOPUMO Kjac complex 1t poOOTH 13 KOMILIEKCHUMU
yuciaMu. B HboMy Oy1yTh:
YneHU Kuacy:
double x — fAillicHa YacTMHA KOMIIJIEKCHOT'O YHCJIA;
double y — ysABHA YaCTHHA KOMIUIEKCHOTO YHCIIA.
Memoou Kiacy:

double modul () - QyHKLI, MO0 OOYUCITIOE MOAYJIb KOMII-
JICKCHOTO YHCJIa;

double argument ()- (QyHKIsA, IO OOYMCIIOE APTyMEHT
KOMIIJICKCHOTO YHUCIIa;

void show_complex()— (yHKIis, 110 BUBOJAUTH KOMILUIEKCHE
YHUCJIO HA EKPaH;

OroyionieHHs KJIacy MaTUMe HACTYITHUM BUTJIS;
class complex

{

public:
double x;,
double y;,

double modul () /*o6uncneHHs MOLYJS
KOMIIJIeKCHoro umucmga */

{
double temp;,

temp=pow (x*x+y*y,1/2.0) ;
return temp,

}
double argument ()/*o6unucieHHs apryMeHTa
KOMIIJIeKCHOoro umucaa */
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{
double temp;,

temp=atan2 (y,x) *180/pi;,
return temp,

}

void show_complex () /*BHuBin KOMIIIEKCHeOI'o
yucaa Ha eKpaH */

{

if (y>=0) cout<<x<<'"+"<<y<<'"i'"<<endl,
else cout<<x<<'"-"<<y<<"i'<<endl,

}

};

OyHKIII-uIeH! MOXYTh OyTH BH3HAu€HI SK O€3MOCepeqHhO MPU OMUC]
KJIacy, Tak 1 B OyJib IKOMY MICIIl 32 ME€XKaMH KJacy, TaK sK 1€ 3p00JICHO HIKYE.
BusnaueHHs QyHKIIi-4l€HY MOYMHAETHCS 13 IMEHI KJIACy, MICHs SIKOTO 4epe3
omepailito : : iM’s QyHKIII Ta 11 HapaMmeTpu:

class complex

{

public:

double x;

double y;,

double modul () ;

double argument()

void show_complex();

};

//O0BUNCIeHHS MORYJsS KOMIIIeKCHOI'O YMCJa
double complex::modul ()

{

double temp;,

temp=pow (x*x+y*y,1/2.0)
return temp,

};

//OBUHNCIIeHHsT apryMeHTa KOMIIJIEKCHOI'O YMCJa
double complex: :argument ()
{

double temp;,
temp=atan2 (y,x) *180/pi,
return temp,

};

//BHUBin KOMIIJIEKCHEOI'O YMCJa Ha eKpaH
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void complex::show complex()

{

if (y>=0) cout<<x<<'"+"<<y<<'"i"<<endl,
else cout<<x<<'"-"<<y<<"i'<<endl;,

};

B Takomy ommci 1 eneMEeHTH-YJICHH, 1 eIeMEeHTU-QYHKIIT € BIAKPUTUMU
(public). Jocrtym [0 BIOKPUTHX UWICHIB KIacy MOKe OyTH 3IilCHEHUI
OpsIMUM  3BEPHEHHSIM 3a JIOMOMOIOI0 OMeparopa «.» 3TITHO HACTYIHOTO
CUHTAKCHUCY:

<iMs kjgacy>.<iMs [oJast Kjacy>
<iMa kjgacy>.<iMsa MeTonmy KJjacy>
Hanpuknan:

void main()
{

complex chislo; //Onmuc exszemnnsapy kjaacy chislo
chislo.x=1; // IIpMCBOEHHS NOJI0 X BHaYeHHS 1
chislo.y=1; // IlpuCBOEHHS NOJK0 y BHaYeHHS 1
// BuBing KOMIIJIEKCHOI'O YMCJIa
chislo.show complex();,
// BuBinp MOOyJas KOMIIJIEKCHOI'O YMCJHa
cout<<''MonmyJsip KOMIIJIEKCHOI'O YHCJa
="<<chislo.modul () <<endl;,
// BuBin apryMeHTy KOMIIJIEKCHOI'O YMCJIa
cout<<"ApryMeHT KOMIIJIEKCHOI'O YHCJIa =
"<<chislo.argument () <<endl,

}

BukopucranHsi BIIKpUTUX YJICHIB Ta METOJIB JI0O3BOJISIE OTPUMATH TOB-
HUM JTOCTYII JI0 €JE€MEHTIB KJIacy, ajie pu 0ecrocepeIHbOMY 3BEpHEHHI J1I0 HUX
BUHMKAE MOTEHI[IiHA HeOe3MneKka BHECTH MOMIIKU Yy (PYHKIIIOHYBAHHS B3a€MO-
3BS3aHUX MDK COOOI0 elleMeHTIB kiacy. [Ipu nmbomy 0OMEXEHHS JOCTYNy HE €
CIocoOOM 3aXUCTY JAaHUX, a TUIbKM METOJIOM IOJIETIIEHHS MPOrpaMyBaHHs Ta
MOIIYKY JIOTIYHMX TMOMHUJIOK B POOOTI MporpamMu. 3araJbHONPUUHATUM
€JIEMEHTH - JIaH1 € 3aKpUTUMH (private), a eneMeHTU-PYHKIIIT — BIAKPUTUMU
(public). Ausg qoctyny a0 3aKPUTHX YWICHI Kiacy HEOOXiAHO CTBOPUTH BiJIO-
BIJIH1 BIIKPUTI eJIeMeHTU-(QYHKIIT, 00 TOCTyN A0 HUX 3a IOOMOIOI0 orepaTopa
«.» B IIbOMY BHUIIJIKy € HEMOXJIMBUM. Hampukia;
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class complex

{

private:

double x;

double y;,

public:

double modul () ,;

double argument();,

void show_complex();

void vvid() ,

};

//o06uNCaIeHHsS MORYJS KOMIIIEKCHOI'O YMCJa
double complex::modul ()

{

double temp,

temp=pow (x*x+y*y,1/2.0)

return temp;,

};

//O06YnCIIeHHsT apryMeHTa KOMIIJIeKCHOI'O YMCJa
double complex: :argument ()

{

double temp;,

temp=atan2 (y,x) *180/pi,

return temp;,

};

//BHBiR KOMIIJIEKCHEOI'O YMCJa Ha eKpaH
void complex::show complex ()

{

if (y>=0) cout<<x<<'"+'"<<y<<'"i'"<<endl,
else cout<<x<<"-"<<y<<"i'<<endl;,

};

//dyHKIIIS BBOOY KOMIIJIEKCHOI'O YMCJA
void complex: :vvid()

{

cout<<'"Beegmgime x\t'";,

cin>>x;

cout<<'"Beegire y\t'";

cin>>y;

};

®parMeHT roJIOBHOI ITporpamMu JJisi BBOAY KOMILIEKCHOTO YKCIIa 13
KJIaBlaTypH Ta BUBOJLy MOT0 Ha €KpaH MaTUME HACTYITHUN BUTJISI/L!
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// Ommc KOMIIJIEKCHOI'O YuCJa

complex chislo;,

// IIPpMCBOEHHSA BHAYEHHS KOMIIJIEKCHOMY YHUCIY
chislo.vvid() ,

// BuBin KOMIIIEKCHOI'O YMCJa

chislo.show complex();,

IIpukiaaau BUKOHAHHS 3aBJIAHHS
Ilpuxnao Nol

[Iporpama mjist poOOTH TOYKOW B JEKApPTOBIA CHUCTEMI KOOpJMUHAT.
UneHamu KJiacy € pOCTOPOBI KOOpIWHATH TOYKU (X,y, z) (private). Me-
Tonamu kiacy (public) e€: BBiJ KOOpJIWHAT TOYKH i3 KIABiaTypu; BUBIJ
KOOpJAMHAT TOYKM Ha €KpaH; OOYMCIICHHS Ta BHUBIJ BIACTaHI JO IOYaTKy
KOOPJIMHAT O ; OOYMCIICHHS Ta BHBIJ a3UMYyTAJIbHOrO KyTa ¢ (y chepuuHii
CUCTEMI KOOpJMHAT); OOYMCIICHHS Ta BUBIJ MOJSpHOro Kyra 6 (y chepuuHii
cucremi koopauHar). Ilpu po3poOIli MeETomiB Kiacy BHUKOPUCTOBYIOTHCS
HACTYIHI (OpMYJIU:

2
P=\/x2+y2+22; gozarctg%j; 0=arctg¥

#include<iostream>
#include<math. h>

#include <windows.h>

#define pi 3.1415926

using namespace std;

class tochka

{

private:

double x;

double y;,

double z;

public:

double modul () ;//O6uncnenHs p
double fi(); //O6uncnenns ¢

double teta(),; //O6umcnenus 0
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void sfera (double), /*BuBHauyeHHS IOJIOXEHHS TOYKH
BigHOCHO Kyni */

void show tochka(),;//BuBin kxoopAMHAT TOYKM
void vvid(),;//BBig xoopQMHAT TOYKH
};
double tochka: :modul ()
{
double temp;,
temp=pow (x*x+y*y+z*z,1/2.0) ;
return temp,
};
double tochka::fi()
{
double temp,
temp=atan2 (y,x) *180/pi,
return temp;,
};
double tochka: :teta()
{
double temp;,
temp=atan2 (sqrt (x*x+y*y) ,z) *180/pi;,
return temp;,
};
void tochka: :sfera(double r)
{

if (pow(x*x+y*y+z*z,1/2.0)<r) cout<<"Touka JeXuTE B

Mexax Kynai iB pagiycoM = "<<r<<endl;,

else if (pow(x*x+y*y+z*z,1/2.0)==r) cout<<"Touka
JexuTs Ha cpepi iB pagiycoMm = '"<<r<<endl,

else cout<<'"Touka JexuTE Ba MexaMy KyJali iB paniycoM
"<<r<<endl,
};
void tochka: :show_tochka ()
{
cout<<"Kooogmgmrarwu Toukm ('"<<x<<",6"
<<y<<", "<<z<<") "<<endl;

}s

void tochka: :vvid()

{

cout<<'"BeenirTe kooppmuHarTy x\t';
cin>>x;
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cout<<"BeepiTe koopguHaTy y\t'";

cin>>y;

cout<<"BeepiTe koopguHaTy z\t'";

cin>>z;

};

void main()

{

SetConsoleOutputCP (1251) ,;

SetConsoleCP (1251) ;

tochka M,

M.vvid() ;

M.show tochka();

cout<<'llonsapuwmu kyT ="<<M.fi()<<endl,

cout<<"AsumMmyTanesHuu kyT ="<<M.teta()<<endl,

double r;

cout<<'"BeegirTe pagiyc kyai r\t'";

cin>>r;

M.sfera(r);
cout<<'"BigcraHe Bing TOYKHM O IOYATKY KOOPAMHAT
="<<M.modul () <<endl,

}

PesynbTaT podboTu nporpamu

KA
oo nod
nA NpoADAHEHWA HIHWKWTE N KAAEWMWY . . .

3aBaaHHA 1JI BUKOHAHHSA

Hanucamu npoepamy po3se’azxy 3adaui. Po3pobumu konmpovHi npuxiaou
ma npomecmy8amu 3a ix 00NOMo2or npocpamy.

1. CtBoputn kjac ApoOiB. UneHaMu Ki1acy € YHUCEIbHUK Ta 3HAMEHHUK.
Metonamu kiacy €: BBiJ ApoOy 3 KJIaBiaTypH; BUBII Ipo0y Ha eKpaH; 00-
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YUCJICHHS Ta BUBIJ 3HaUeHHs napoOy. Hamumcatu mporpamy, mo JeMOH-
CTpY€ POOOTY 3 KJIaCOM.

. CTBopuTH KJac BEKTOpIiB. UieHamu Kiacy € JAEeKapTOBI KOOpPAWHATHU
MOYaTKy Ta KIHIA BEKTOpa B MpocTopi. MeTomaMu Kiacy €: BBiJ BEKTOpa
3 KJIaBlaTypu; BHUBIJ BEKTOpa Ha €KpaH; OOUMCIICHHS Ta BUBIJ JOBXKUHU
BekTopa. Hanucaru nporpamy, 1o JeMOHCTPY€E poOOTY 3 KIaCOM.

. CTBOpUTH KJac Marpuilb po3mipy 3x3. UneHamu Kiacy € eJIeMEHTH
MaTpuill. Metogamu Kiacy €: BBiJ MaTpHIIl 3 KJaBiaTypu; BUBIJ MaTPHUILl
Ha €KpaH,; OOYMCJICHHS Ta BUBIJ BU3HAYHWKA MaTpuii. Hamwmcatu
Iporpamy, 1o JIeMOHCTPY€E pOOOTY 3 KIacoM.

. CTBOpUTH KJIac BIJpPI3KiB Ha IUIOLIMHI. YneHamMu Kiacy € KOOpJAWHATU
KIHIIB BiApizka. MeTomamu Kjacy €: BBIJ BlApi3Ka 3 KjaBiaTypu; BHUBIJ
BiJIpi3Ka Ha €KpaH; OOUYMCIICHHS Ta BUBIJ Ha €KpaH JOBXHHU BiIpi3Ka.
Hanucartu nporpamy, 110 J1€MOHCTPY€E pOOOTY 3 KJIACOM.

. CTBOpUTH KJac OpsIMUX Ha IUIOMIMHI. YUneHamu kjacy € Koe]ilieHTH
piBHSHHS TIpsiMoi ax+by+c=0. Merogamu Kiiacy €: BBiJl MPsSMOI 3 Kiia-

BIaTypH; BUBIJ MPSIMOI HAa €KpaH; OOYMCIIEHHS Ta BUBiJ Ha €KpaH KOOp-
JUHAT TOYOK NEPETHHY 13 ocsiMu. Hamucatu mporpamy, 1o AEMOHCTPYeE
pOOOTY 3 KJIaCOM.

. CtBOpUTH KJIac JyIsi poOOTH 13 4acoM B Mexax Ao0u. UneHamu Kiacy €
TOJIMHYU, XBUJMHU Ta CEKyHAM. MeTomamMu Kjacy €: BBIJ yacy 3 Kia-
BlaTypH; BUBIJI Yacy Ha €KpaH; OOYMCJICHHS Ta BUBIJ Ha €KpaH 4Yacy, 110
3JIMIIUBCS 10 3aBepIIeHHs 106u. HamucaTu mporpamy, 1o AEMOHCTPYE
pOOOTY 3 KJTACOM.

. CTBOpPUTH KJIacC KOMIUIEKCHUX YHCEJl, 3aJaHuX B IOKa3HUKOBIN Qopmi
p-e'?. Unenamu kiacy € MOAyllb p Ta apryMEHT ¢ KOMILIEKCHOTO YHC-

na. MeTonamu KJiacy €: BBiJ 4KCIIa 3 KJIaBlaTypu; BUBIJ YMClia Ha €KpaH;
nepeBiJl yuciia y aiareopaiyny (Gopmy Ta BUBIJ pe3yibTaTy Ha EKpaH.
Hamnucatu nporpamy, 1o J1€MOHCTPYE POOOTY 3 KIaCOM.

. CTBOpUTH KJac st poOOTH 13 KOJIOM. UnleHaMH Kiacy € paaiyc KoJjia Ta
KOOpJMHATH HMOro IEeHTpy. MeTogamu Kiacy €: BBIJ KoJia 13 KJaBlaTypH;
BUBIJ] KOJla Ha €KpaH; OOYHMCJICHHS IUIONIl Kpyra Ta JOBXKHHM Koja 1
BUBIJ] pe3yJibTaTy Ha ekpaH. Hanmucaru nporpamy, 1o JeMOHCTpYE poOo-
Ty 3 KJIACOM.

. CTBopuTH KJac MNPSAMOKYTHHKIB. UJeHamMH Kiacy € JOBXKHUHU CTOPIH
OpsIMOKYTHHKA. MeTofamMu KJlacy €: BBIJl MPSMOKYTHHKA 13 KJIaBIaTypu;
BUBIJ] IPSIMOKYTHUKA Ha €KpaH; 00UMCIICHHS MEPUMETPa Ta MOT0 TUIOINTI 1
BUBI1Jl pe3yabTaTy Ha ekpaH. Hamucatu mporpamy, 1o JEMOHCTPYE po-
00Ty 3 KJIaCOM.
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CtBOpUTH KJac TPUKYTHHUKIB. UlieHaMu KJlacy € JOBKHMHHU CTOPIH TpH-
KyTHUKa. MeTogamMu Kjacy €: BBiJI TPUKYTHHKA 13 KJ'IaBlaTypH BUBI1JI
TPUKYTHHKA Ha €KpaH; OOYMCIICHHS MEepUMeTpa Ta IUIONIl 1 BUBIJ
pe3ynbTary Ha ekpaH. Hammcatu mporpamy, 1o JAEMOHCTpYE poOOTy 3
KJIACOM.

CtBOpUTH KJIac MPSMOKYTHHKIB. YNleHaMU KJacy € KOOPAMHATH BEPIIUH
Ha TUTONIMHI. MeTogamu Kjacy €: BB KOOPJUHAT BEPIIMH 13 KJIaBiaTypH;
BUBI1JI IPSIMOKYTHHKA Ha €KpaH; OOUMCICHHS MepuMeTpa Ta MIIOIIL 1 BU-
BIJI pe3ysbTaTy Ha ekpaH. Hanmucaru nporpamy, 1o JeMOHCTPY€e poOoTy 3
KJIACOM.

CrBopuTH KJIaC TPUKYTHHUKIB. UneHaMu Kjacy € KOOpJAMHATH BEPUIMH B
npoctopl. MerojaMu Kiacy €: BBl KOOpJAMHAT BEPILIWH 13 KJaBlaTypH;
BUBIJI TPUKYTHHKA Ha €KpaH; OOYMCIICHHS MEepUMETpa Ta TUIOIII 1 BUBIT
pe3ynbrary Ha ekpaH. Hamumcatu mporpamy, 10 AEMOHCTpYE poOOTy 3
KJIACOM.

CtBopuTH Kjac Marpuilb po3Mipy 3x3. UiieHaMu Kjacy € eJIeMEHTHU
Matpull. Merogamu Kkiacy €: BBIJ MAaTpUIll 3 KJIaBIaTypHu; BUB1J MaTPUILl
Ha €KpaH; O04YMCJIEHHS Ta BUBIJ 0O0epHEeHO1 Marpuili. Hamucatu nporpa-
MYy, 1110 AEMOHCTPYE POOOTY 3 KJIACOM.

CTBOpUTH KJIaC KOMIUIEKCHUX 4HuceN. UneHamu Kiacy € JAiiicHa Ta ysBHa
YacTHHA KOMIUIEKCHOTO Yrciia. MeTojaMu KJacy €: BBiJl KOMILIEKCHOTO
yuciia 3 KJaBiaTypH; BUBIJ KOMIUIEKCHOTO YKCJIa Ha €KpaH; OOUYUCICHHS
Ta BHBIJ KOMIIEKCHO - CIpsDKEHOro 4ucia. Hammcatu mporpamy, 1io
JIEMOHCTPYE POOOTY 3 KJIACOM.

CrtBoputHu Kiac st poOOTH 13 naroro. UneHamu Kiacy € pik, Micsllb Ta
JIeHb MicsIl. MeTonamu Kjacy €: BB1JI JaTH 3 KjaBiaTypu; BUBIJ 1aTH Ha
eKpaH; OOUMCIIEHHS Ta BUBIJ Ha €KpaH MOPHU POKY, IO BIAMOBIIAE JTaHIM
nati. Hanucaru mporpamy, 110 A€MOHCTPY€E pOOOTY 3 KJIACOM.

CtBopuTH Kjac MaTpuib po3mipy 4x4. Uienamu kiacy € ii eleMeHTH.
Metonamu Kiacy €: BBiJ MaTpulll; BUB1JI MaTPUIll HA €KpaH; OOYUCICHHS
Ta BUBIJ Ha €KpaH MaKCUMAaJbLHOTO eJleMeHTy maTpuil. Hanucaru npor-
pamy, 10 JIEMOHCTPYE POOOTY 3 KJIACOM.

CrtBopuTH KJac st poOOTH 13 KuIblieM. UeHamu Kiiacy € BHYTPIIIHINA Ta
30BHINIHIN pajlycu Kiablid. MeTrogaMu Kiacy €: BBIJ KUIbIS 13 Kila-
BlaTypH; BUBIJ KUIbIA Ha €KpaH; OOUYMCIICHHS TUIONII Ta TOBITUHU KLIbIIS
1 BUBIJ pe3yabTaTiB Ha ekpaH. Hamwmcatu mporpamy, mo JIEMOHCTPYE
pOOOTY 3 KJIaCOM.

CtBOpUTH KJac 4YHCeN, 3aJaHuX CBOIMU po3psaaaMu. UneHamu Kiacy €
KUIbKICTh OJIMHUIIb, JECATKIB, COTEHb Ta THCSY. MeToaaMu Kiiacy €: BBiJ
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quca 13 KJIaBlaTypH; BUBIJ YKCIa Ha €KpaH; OOYMCIICHHS YnClia Ta BUBI
pe3ynbTary Ha ekpaH. Hammcatu mporpamy, 1o JAEMOHCTPYE poOOTy 3
KJIACOM.

CtBopUTH Kjac BEKTOpIB. UneHaMu Kiacy € TOJSpHI KOOpJIUHATH
BEKTOpa B TPbOXMIPHOMY MHpocTopi. MeTogamu Kiacy €: BBiJ BEKTOpa 3
KJIaB1aTypy; BUBIJ BEKTOpa Ha €KpaH; OOUYMCICHHS Ta BUBIJ JIEKapTOBUX
KOOpAMHAT BekTopa. Hammcaru mporpamy, 1o IeMOHCTpPYe poOOTy 3
KJIACOM.

CrBoputu Kjac TOYOK. YJIeHaMH KJlacy € KOOpJIMHATH TOYKH Ha IUIO-
muHl. MeToaMu Kiacy €: BBIJ TOYKHM 3 KJIaBiaTypH; BUBIJ KOOpPAUHAT
TOYKM Ha €KpaH; OOYMCIIEHHS Ta BHBIJ HOMEpa KBaJpaHTa CUCTEMU
KOOpJIMHAT, B SIKOMY TOYKa 3HaxXoauThca. Hamucatu mnporpamy, o
JIEMOHCTPYE POOOTY 3 KJIACOM.

CrtBOpUTH KJIaC TPUKYTHUKIB. YleHamMu KJacy € KOOpJIMHATHA BEPUIUH Ha
IIoLKMHI. MeTrogamMu Kjacy €: BBIJ KOOpPJAMHAT BEPIIMH TPUKYTHHKA 13
KJIaBlaTypH; BUBIJ TPUKYTHHKAa Ha €KpaH; OOYMCIEHHS paJlycy KoJja,
NEPUMETP SIKOrO PIBHUI MEPUMETPY TPUKYTHHMK 1 BUBIJ pe3yJbTaTy Ha
expaH. Hanncaru nporpamy, 1o 1€MOHCTpY€e poOOTY 3 KIaCOM.

CtBOpHUTH KJIaC TOYOK B TpocTopl. UneHaMmu Kilacy € KOOpJAUHATH TOYKHU
B IIWIHAPUYHIN cUCTeMi KOoopauHAT. MeTojaMu Kiacy €: BB1JI KOOp-
JIMHAT TOYKHW 3 KJIaBlaTypu; BUBIJ KOOPJMHAT TOYKHW HAa €KpaH; o0uuc-
JICHHSI Ta BWBIJ BIJICTaHl BIJI TOYKU JO IMOYATKy CHUCTEMHU KOOpJMHAT.
Hamucatu nporpamy, 1o 1eMOHCTPY€E POOOTY 3 KJIACOM.

CTBOpUTH Kjac MaTpullb po3Mmipy 5x5. UmeHamMu Kiacy € €lIeMEHTH
Matpuill. MeTtojiaMu Kjiacy €: BB1JI MaTpHIIl 3 KJIaBiaTypH; BUBIJ MaTpPHIIl
Ha €KpaH, OOYHMCIICHHS Ta BHBIJ CYMH CJIIEMCHTIB TOJIOBHOI Ta JOIO-
MDKHOI JiaroHajei. Hamumcatu mporpamy, 1o JIeMOHCTpye pPoOOTy 3
KJIACOM.

CTBOpUTH KJIaC MOJIIHOMIB pOo3MipHOCTI 4. UneHamu Kiiacy € KoedilieHTH
noyiiHoMa. MeTtojiaMu Kiacy €: BBiJl KOedili€HTIB MOJIHOMA; BUB1J MOJI1-
HOMA Ha €KpaH; OOYMCIICHHS Ta BUBIJ 3HAYEHHS MOJIHOMA JIJISl 33JJaHOTO
3HaueHHs x. Hamucatu nmporpamy, 1o JEMOHCTPYE pOOOTY 3 KIaCOM.

CrBoputu kjac Tpiag uucen. UneHamu Kiacy € Tpu JIHCHUX 4YHUCIIA.
Metonamu Kiiacy €: BBIJl TPhOX YHCEIT; BUBIJl YUCE HA €KpaH; 0OYHCIICH-
HS Ta BUBIJ HaOUIBIIOro Ta HaliMeHIoro yucia. Hamucatu nporpamy,
10 JIEMOHCTPYE POOOTY 3 KIACOM.

CtBopuTH Kiac eminciB. UneHamu kiacy € JTOBXHHM IMIBOCEW eJirca.
Metonamu kJacy €: BBiJ eJlifica 13 KJaBiaTypu; BHUBIJ €liflica Ha €KpaH;
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OOYMCIICHHS TUIOIII Ta MEpUMETpa eJirnca 1 BUBLJ pe3yJbTaTy Ha €KpaH.
Hanucaru nporpamy, 1110 1eMOHCTpY€E poOOTY 3 KJIaCOM.

CTBOpUTH KJIaC TOYOK B MPOCTOpi. UneHaMu KJ1acy € JAeKapTOB1 KOOPIH-
HaTH TOYKH. MeTogamu KJacy €: BBIJ TOYKH 3 KJIaBlaTypHu; BHUB1JI KOOP-
JUHAT TOYKM Ha €KpaH; OOYMCIICHHS Ta BUBIA TOJSPHUX KOOPIWHAT
touku. Hamucatu nporpamy, 1o 1eMOHCTpY€E poOOTY 3 KIIacOM.

CTBOpUTH KJIacC IT’ATIPOK yuces. YneHamMu Kiiacy € 3HA4eHHs I SITH Jiic-
HUX Yrcesl. MeTogaMu KJ1acy €: BBIJ YKCEI 3 KJIaBlaTypH; BUBI YUCET Ha
eKpaH; OO4YMCIIEHHS Ta BHBIJ Ha €KpaH CEPEeIHbOTO apu(pPMETHUUHOTrO
yucen. Hanucatu nporpamy, 1o 1€MOHCTPYE pOOOTY 3 KJIACOM.

CtBOpUTH KJIaC MaTpuilb po3Mipy Sx5. UlieHamMu Kjacy €JIEeMEHTH MaT-
putii. MetoiaMu Kjacy €: BBIJI MAaTpUIll 3 KJIaBlaTypH; BUBIJ MaTpUIll Ha
€KpaH; OOYMCIICHHS Ta BHUBIJ MaKCUMaJbHOIO Ta MIHIMAJIbHOTO €JIEMEH-
TiB MaTpulil. Hamucatu nporpamy, 1o J1eEMOHCTPYE pOoOOTY 3 KJIACOM.

CrtBopuTH Kiac ajig poOOTH 13 KOJOM Ta TOUYKOK. UieHamu kiacy € pa-
JlyC KoJia, KOOPAMHATU MOro UEHTPY Ta KOOPJMHATU AESKOI TOUKH. Me-
TOJaMU KJIacy €: BBIJI KOJIa Ta TOUKH 13 KJIaBlaTypu; BUBIJ TOYKH Ta KOJja
Ha €KpaH; BU3HAUYCHHS IOJIOKEHHS TOYKHM BIJHOCHO KoJia (B KOJI 4M 3a
foro Mexxamu) 1 BUBIJ pe3yJibTaTy Ha eKpaH. Hamucatu nporpamy, 1o
JEMOHCTPYE POOOTY 3 KJIACOM.



JlabopaTopna podora 13

Tema podoru: IlporpamyBaHHs KJIACiB: KOHCTPYKTOP, 1eCTPYKTOP,
NepeBaHTAXKEHHS OIlepaTopiB

Meta pob6oru: ®opMyBaHHS HAaBHKIB pOOOTH 13 KjacaMd 3 BUKOPHCTaHHSIM
NEPEBAHTAXKEHUX OIepailiil, KOHCTPYKTOPIB Ta AECTPYKTOpa.

JIJisi BUKOHAHHS POOOTH HEOOXiTHO 3HATH:

OIMC KJIACY;

JOCTYII IO BIAKPUTHUX Ta 3aKPUTHX YJICHIB KJIacCy;
HNOHSTTSI KOHCTPYKTOPA, KOr0 MPU3HAUYEHHS Ta OIMUC;
MOHSATTS JECTPYKTOPa, HOro MpU3HAYEHHS Ta OIUC;
NEepPEBAHTAXXEHHS OMepalii Ta ix OoIuc.

Teopernuni BizomocTi

Koncmpyxkmop — 11e pyHKIIS-METOJ KJlacy 3 TaKMM CaMUM IM’SIM, SIK Y
Kiacy. BiH nmpusHadueHud 1Ji1 CTBOpPEHHS Ta IHiIlamizalii 00’ €KTIB KJacy Ta
IPUCBOEHHS MOYATKOBUX 3HAYEHb iX MosisiM. B kiaci moxke OyTHM BU3HAYEHO
KiJIbKa KOHCTPYKTOPIB, $IKi BIJPIZHSAIOTHCS CIUCKOM mapametpiB. IIpu crBO-
PEHHI 00’€KTIB KJacy BHMKJHMKATHCS Oyjne (IepeBaHTaXEHHS KOHCTPYKTOpA)
KOHCTPYKTOpP 13 BIJMOBIJIHOK KUIBKICTIO Ta THIIOM BXIJIHUX ITapaMeTpiB.
KoHcTpykTOp MOXKe MaTu BX1JIHI TapaMeTpH, a MOXKe iX 1 He MaTu. KoHCTpyKT-
TOp, KU HE Ma€ BXIHUX MapaMeTpiB HA3UBAETHCSI KOHCTPYKTOPOM 3a 3aMOB-
YyBaHHSIM.

Knac Moxe 1 He MaTu KOHCTPYKTOpa y SIBHOMY BUIJIsil. ToJl po3modin
naMm’sTi Ta 1Himiam3anis 00’ €KTy BUKOHYIOThCS CUCTEMOI0 aBTOMATHUYHO CTaH-
napTHUM nusixoMm. CTaHAapTHA MpoIeaypa HE BpaxoBye OCOOIMBOCTEN Kilacy,
TOMY MO€ OyTH HEKOPEKTHOIO 1 IPUBOAUTH 10 TIOMUJIOK B POOOTI MPOrpamH.

Jecmpykmop — ue (PyHKIISA-METOJ KJacy, sika BIAMOBIIA€ 32 KOPEKTHE
BUBUIbHEHHS MMaM 4TI MPU 3HUIIEHHI 00’ €KTy. JleCTpyKTOp 3aBXKIU Ma€ 1M s
KJ1acy, Tepel SIKUM CTaBUTHCS CUMBOJ ,,~ . SIKIIO AECTPYKTOp y mporpami He
BU3HAYEHO, TO BiH T€HEPYETHCS HA €Tari KOMIIUIALII IporpaMu aBTOMAaTHYHO.
JlokanbH1 00’€KTH BUIASIOTHCS JECTPYKTOPOM TO1, KOJIM BOHU BUXOISTH 32
MeX1 00JlacTi BUIUMOCTI, O Tri00alibHI 00’€KTHM — MO 3aBEpIICHHI poOOTH
byHkuii main (). JlectpykTop, npu HEOOX1THOCTI, MOKE BUKOHYBATH 1 Oy/b-
aK1 1HIN Oii — BUBIJA KIHIEBUX 3HAUYE€Hb €JEMEHTIB JaHHUX YU TEKCTOBHUX
ITOB1IOMJICHb TIPY HAJIar0JPKEHHI IIPOTrPaMH.

KoHcTpyKTOpH 1 AECTPYKTOPU HE MOXYTh TOBEPTATH 3HAYEHb 1 TOMY MIPHU
iX omuci BIACYTHIN Tul pe3ynbrary (auB. npuknang Nel).
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B C++ Buznaueno psn omepamiit (+, -, *, / 1. T.0.) mpu poOOTI 31
3MIHHUMHM CTaHJapTHUX TumiB. [lepeBaHTaXeHHS OMEPATOPIB  J103BOJISIE
MPU3HAYUTH BIAMOBIIHI onepanii Ipu iX BUKOPUCTAHHI JI0 €JIEMEHTIB-UJICHIB
BjacHoro kiacy. Komminstop Bifpi3Hs€ pi3HI (PYHKIIT 32 YUCIOM 1 THIIOM
napameTpiB 1 onepanaiB. OCHOBHUMU MEPEBAHTAKECHUMH ONEPALISIMU € +,; —
PR % = <p D> A= m=p K= [=p <0 >p &&F || 4
-—. Ilpu npomy nepeBaHTa)KE€Ha OIepallisi € WICHOM KJacy 1 MOXe BUKOPHC-
TOBYBATHCS TUIbKH Y BUpPa3ax 13 00’ €KTaMH CBOTO KJIacy.

JInst mepeBaHTaXEHHSI OMepallii B CEpeIMHI KIacy HEOOX1JIHO Halucaru
BIANOBIIHI (yHKLII-MeTOAM Kiacy. J[Jii BU3HAUYEHHS HOBOI, NEPEBAHTAXKEHOI
Iii, onepalli BAKOPUCTOBYETHCS KIIFOUOBE CIIOBO operator 3riHO HACTYII-
HOT'O CUHTaKCHCY:

VHApHAa onepayisi.

void operator <cmMmBosm omneparopa>() (npedikcHui
oriepaTop)

void operator <cmmeBos oneparopa>(int) (nmoctdikcHuii
oriepaTop)

OinapHa onepauyis:
<rTunn> operator <cmmBosm oneparopa> (<runl> <imMs
BMiHHOI>)
1e:
<Turm> - TUIl 3HAUYEHHS, 1110 TOBEPTAETHCS ONEPALII€IO;
<cmuMBOJI omeparopa> - CUMBOJ INEPEeBaHTAKEHOI onepailii;
<THnl> - TUI APYroro onepaHay (MepIIuM OIEPaHIOM € YJIeH KIacy);
<iMma BMiHHOI> - 1M’S 3MIHHOI JAPYroro onepaHmy.

Ipuxnaou ynapnux onepayiti:
npegixcra onepariiisi 301IbIIEHHS A1MCHOI YaCTUHU KOMIUJIEKCHOTO yucia Ha 1
MO>KE€ MaTH HACTYIMHUI BUTJISI!

void operator ++(),
void complex: :operator ++()

{
x++;

};

nocmaikcHa omnepariis 3MEHIICHHS YSIBHOI YaCTUHM KOMILIEKCHOTO Yncia Ha 1
MO>KE€ MaTH HACTYITHUIN BUTJISI!
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void operator ++(int);,

void complex: :operator ++(int)
{
Y-

};

lIpuxnaou 6inapuux onepayiu.:
oreparis 000a8anHs TBOX KOMIUIEKCHUX YHCET:

complex operator + (complex );

complex complex: :operator +(complex a)
{

complex temp (0.),

temp.x=x+a.x;,

temp.y=y+a.y,

return temp;,

};

Oneparisi 101aBaHHS JBOX KOMIUIEKCHMX YHCET 3 BHUKOPUCTAHHSIM
BKa3iBHUKA this ! BKa3iBHUK Ha €K3EMIULp 00’ €KTYy Kjacy, JJIsl SIKOTO BHUKO-

HY€ETBCS MeTOJA. BiH BHKOPHUCTOBYETHCS JISI OTPUMAHHS JOCTYIy JIO CaMOTO
00’exTy B T1J1 wieHa-QyHKIIi 0e3 oro J01aTKOBOro orojomeHHs. Hanpukmia:

complex operator + (complex );

complex complex: :operator + (complex a)
{

X=x+a.x,

y=yta.y,
return *this;,

}:

Ipuknaou onepayiit npuce8oeHHs:
onepayis NPUCBOEHHs =

complex operator =(complex ),
complex complex: :operator =(complex a)
{

X=a.x,
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y=a.y,
return *this;

};

Ilpumimka. sikwo onepayis NPUCBOEHHS He NEPEeBANMAd’CeHa sIBHO, MO No 3a-
MOBYYBAHHIO y 6Upasi X=y 6i00yeaecmvcs noodoaumose KONio8aHHsI OAHUX

00’ekmy y 6 0aHi 06’ ckmy X.
onepayis NPUCBOEHHs —=

complex operator -=(complex )/,

complex complex: :operator -=(complex a)
{

X-=a.x;

y-=a.y,

return *this;,

};

lpuxnaou nozivunux onepayii:
onepayis NOpieHAHHA NBOX KOMIUIEKCHUX YUCE:

bool operator ==(complex)

bool complex::operator== (complex other)

{

if(m re == other.m re && m_im == other.m im)
{

return true;

}

return false,

};

Ilpukiaaau BUKOHAHHS 3aBJAaHHS

Ilpuxnao Nel

[Iporpama nnst poOOTH 13 KOMIUIEKCHUMH YuCIaMu. YlleHaMH KJacy €
AificHa Ta ysBHA YacTHHAa KOMIUIEKCHOTO uMciia. MerojaMu Kjacy €: BUBIJ
KOMILIEKCHOTO YHCJIa Ha €KpaH; KOHCTPYKTOp JJIs 1HIIami3aiii KOMIUIEKCHUX
qycell; JEeCTPYKTOp; OOYMCIEHHS Ta BUBIA MOIYJs KOMIUIEKCHOTO YHMCTA;
OOYMCIIEHHS Ta BUBI1Jl apTyMEHTY KOMILJIEKCHOT'O YHKCIIa.
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JIist iHiIiamizamii KOMIUIEKCHOTO YHCJIa CTBOPEHO INMEPEeBAHTAKEHUN KOH-
CTPYKTOD:

complex (double)iHimianizamis KOMIICKCHOTO 4YHWClIa BHAYy a+i-a
(koo mapamerp B Ay)KKaxX HE 3aJlaHO, TO 10 3aMOBYYBAHHIO 1HIIIAJI3y€ThCSI
KOMILIEKCHE YHCiIo 1+1);

complex (double, double) iHimiani3allis KOMIJICKCHOTO YUCIa BUIY
a+i-b.

JlectpykTtop ~complex () CTBOPEHO TaKOX, Xo4a JJIs HAIIOr0 KJACy
3a7a4 HOro BUKOPUCTAHHS HE € 000B’SI3KOBUM.

JInst poOOTH 13 KOMIUIEKCHUMU YKMCJIaMU OMUCAHO MEPEBAHTaXXEHI orepa-

i

bool operator ==(complex) TOpPIBHIHHSA JABOX KOMILIEKCHUX
YUCEI,

complex operator + (complex) n0AaBaHHA JBOX KOMILIEKCHUX
YUCEI;

complex operator - (complex) BiJIHIMaHHS JBOX KOMIUICKCHUX
YUCEI;

complex operator *(complex) MHOXEHHS IBOX KOMILJIEKCHUX
YUCEI;

complex operator /(complex) [iJIeHHSA JIBOX KOMIUICKCHHUX
YUCEI;

complex operator -=(complex ) KOMIUIEKCHE CIPSKCHHS;

complex operator =(complex) omnepaiis NOPUCBOEHHS JiA
KOMIIJICKCHUX YHUCET,
void operator ++ () nupedikcHe 301ablIeHHS HA 1 TIACHOI YacTu-

HU;

void operator ++(int) mnoctdikcHe 30UIblIeHHS Ha 1 ysABHOI
YaCTUHU;

void operator --() mnpedikcHe 3MEHIICHHS Ha 1 JIMCHOI YacTu-
HU;

void operator --(int) mnocrdikcHe 3MeHIIeHHs Ha | ysABHOI
YaCTUHHU.

#include<iostream>
#include<math.h>
#include <windows.h>
#define pi 3.1415926
using namespace std;
class complex

{

private:
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double x;,

double y;,

public:

void operator ++ (),

void operator ++(int);,

void operator --();

void operator --(int);,
complex operator + (complex ),
complex operator - (complex ),
complex operator * (complex ),
complex operator /(complex );

complex operator -=(complex )/,
complex operator =(complex)
bool operator ==(complex)

double modul () ,;

double argument()

void show _complex();
complex (double) ;

complex (double, double),
~complex () ;

};

// HOpiBHAHHS OBOX KOMILIEKCHUX YHUCEeJ

bool complex::operator== (complex chislo)

{

if(x == chislo.x && y == chislo.y)

{

return true;

}

return false,

};

complex complex: :operator + (complex a)
//JonaBaHHsa

{

complex temp (0.),

temp.x=x+a.x;,

temp.y=y+a.y,

return temp,

};

complex complex: :operator - (complex a)
//BigHiManHg

{

X=X-a.XxX,

124



y=y-a.y,

return *this,

};

complex complex::operator *(complex a)
/ /MHOXEHHS

{

x=x*a.x-y*a.y,

y=y*a.x+x*a.y;,

return *this;,

};

complex complex: :operator /(complex a)
//OineHHs

{

double temp,

temp=a.x*a.x-a.y*a.y;,

x=x*a.x+ty*a.y;

y=y*a.x-x*a.y;,

return *this,

};

//KoMnnekcHe CHOPSIXE€HHS

complex complex: :operator -=(complex a)

{

x=a.x;

y=-a.y,

return *this,

};

//Onepauisa npucBOEHHS

complex complex: :operator =(complex a)

{

x=a.x;

y=a.y,s

return *this,

};

//IpepikcHe B6inpweHHs Ha 1 QisicHOi yYacCTHHH

void complex: :operator ++()

{

x++;

}s

//IpedpikcHe BMeHWeHHS Ha 1 QiHMCHOI YaCTHHHU
void complex: :operator --()

{

X--;

}s
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//HocrdikcHe B36iapWweHHS Ha 1 ysBHOI YacTHHU
void complex: :operator ++(int)

{

y++,

};

//HocrdikcHe BMeHWeEHHS Ha 1 ysSBHOI wacTuHM
void complex: :operator --(int)

{

yY—-,

};

double complex::modul ()

{

return pow (x*x+y*y,1/2.0);

};

double complex: :argument ()

{

return atan2(y,x) *180/pi,

};

void complex: :show complex ()

{

if (y>=0) cout<<x<<'"+"<<y<<'"i'"<<endl,
else cout<<x<<"-'"<<fabs(y)<<"i'"<<endl,
};

//Koucrpyxrop N1

complex: :complex (double x0=1.0)

{

x=x0;

y=x0;

};

//Koncrpyxrop N2

complex: :complex (double x0, double yO0)
{

x=x0;

y=yO0;

};

//OecTpykrop

complex: :~complex ()

{

};

void main()

{
SetConsoleOutputCP (1251) ,;
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SetConsoleCP (1251) ;
/*BBin koMmIeKcHoro umcina cl Ba momoMororw
KOHCTpykTOopa M1 */
complex cl;
cout<<'"KomnnexcHe uwmcao cl=\t",
cl.show complex();,
/*IningianisBanis KOMIIJIEKCHOI'O umucJja c2 Ba
HOOIIOMOI'O KOHCTpPykTopa N1 */
complex c2(2.);
cout<<'"KomnnexcHe uwucao c2=\t",
c2.show _complex();
/*Igingianisanis KOMIIJIEKCHOI'O umucjya c3 3Ba
AOOIIOMOI'OI0 KOHCTpykTopa N2 */
complex c3(1.,-1.);
cout<<"KowmmumexcHe umcjyo c3=\t'";,
c3.show complex (),
c3++;
cout<<"KommnexcHe umucyo c3 nicns npepikcHOi
onepagii ++ =\t";
c3.show complex();,
++c3;
cout<<'"KomniymekxcHe umucyo c3 nicnass nocrdikcHOI
onepagii ++ =\t";
c3.show complex();,
c3=c3-cl;,
cout<<"KoMnnexcHe u4ucyo c3 niciuas BigHiIMaHHS
Bigaeporo cl=\t";,
c3.show_complex(),;
c3-=c3;,
cout<<'"KoMmyiexcHe chnpsixeHHs uwucaa c3=\t'";
c3.show_complex();
complex c4;
c4d=((c3+cl)/(c3+c2)) *cl1,
cout<<'"Ob6umuciyieHHs BUpasy
cd=((c3+cl)/(c3+c2)) *cl : c4=\t";
c4.show _complex (),
cout<<'"llopiBHauHs uucen c3 Ta c4d -\t";
if (c3==c4) cout<<"Umucna pieuri \n'";
else cout<<"Umcnma He piBHi Mix co6om\n";
cout<<''Mopgysnep KOMIIJIEKCHOI'O YHCJIa
cd=\t"<<c4.modul () <<endl;,
cout<<"ApryMeHT KOMIIJIEKCHOI'O YMCJa
cd=\t"<<c4.argument ()<<endl,
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cout<<"KoMmnynekcHe cnpsixkeHHs uucaa cd4=\t'";

cd-=c4,

c4.show complex();,

cout<<'"Momysne KOMIIJIEKCHOI'O Y¥MCJia
c4=\t'"<<c4.modul () <<endl;,

cout<<"ApryMeHT KOMIIJI€KCHOI'O YMCJa
cd=\t'"<<c4.argument () <<endl,

c4.show complex();,

--c4;

c4.show complex();,

cd--;

c4.show complex();,

}

Pesynbprar poboTH nporpamu:

co . CAWINDOWS. Ovsystem32emd. exe

LOMMOAEKCHE YWMCno Cl= 1+11
{omnne 2= 2421
. 1-11
nicnAa npedikcHod onepauiy +

LOMMAEKCHE E
OBYKMCNEHHA EM (c3+c207%c1

Lo} e

CAa HE PiBHT M3

nAa Npoaof#eEHMA HIEmWMTE ."II':EI'_'r"h:I EAAEMWY . . .

3aBaaHHA 1JI BUKOHAHHSA

1. JlonmoBHUTH KJac, CTBOPEHUUN B MOMNEPEaHIN poOOTi, MepeBaHTAKEHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEBAHTAXKEHUMHU OIEpallisiMu: +; -;
*. [, npedikcHUA ++ 30UIbIIyE YMCENbHUK Ha 1, a mocTdikcHWA ++
301/IbllIye 3HAMEHHUK Ha |; mpedikcHUM -- 3MEHIIy€e YHMCeNbHUK Ha 1, a
NOCT(GIKCHUN -- 3MEHIIYE€ 3HAMEHHUK Ha 1; JIOTIYHOIO OIMEpalliero
MOPIBHSIHHS Ipo0iB = =.

2. JlomoBHUTH Kjac, CTBOPEHUW B MOIEpeHid poOOTi, MepeBaHTAKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta MEPEBAHTAKCHUMH OIEparisamMu: +; -;
* (BekTOpHHMI 100yTOK); / (MiseHHS HA YKCII0); nmpedikcHU ++ 301bIIye
KOOpAWHATH Ha |; MOCTHIKCHUMN -- 3MEHIITYE€ KOOPJUHATH Ha 1; JOT14HOIO
oIeparli€ro MepeBipKu KOJIIHEapHOCTI BEKTOPIB ||.
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. JIoTIOBHUTH KJIac, CTBOPEHUI B TMOMEpeAHI poOOTi, NMEepEeBaHTAKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta MEPEBAHTAXKECHUMH OIEepalisiMu: +; -;
*=  (MHOXKCHHS MaTpHIli Ha 4ucio); / (AiICHHS MAaTPHIll Ha YHCIIO);
npeikcHUi ++ 301IblIye €IeMEHTH TOJIOBHOI JiaroHaimi Ha 1, a

nocThIKCHUN ++ 30UIbIIyE €IeMEHTH JOIMOMDKHOI JiaroHaini Ha |1;

npeQikCHUNA -- 3MEHIIye €JIEMEHTH TOJIOBHOI JlaroHami Ha 1, a
NOoCTGIKCHUN -- 3MEHIIye Ha | eJIeMEeHTH JONMOMDKHOI JiaroHai,
JOTIYHUMH OMEpallisiMi TOPIBHAHHS JABOX MaTrpuip <, = =, >

(TTOP1BHIOIOTHCS X BUBHAYHUKH ).

. JJonoBHUTH KIjlac, CTBOpPEHUN B MONEPEAHIN poOOTI, MEepeBaHTAKEHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEBAHTAKEHUMH OlepauisaMu: +
(momaBaHHS BIAPI3KIB 3T1IHO MPaBHJI JOJAaBaHHSA BEKTOPIB); - (BiAHIMAHHS
BIJIPI3KiB 3TiJHO TPaBWJI BiJHIMaHHS BEKTOPiB); * (mOBKMHA Biapi3ka
MOMHOXKYEThCA Ha YKCJIO; KOOPAMHAT KIHIIS BIJIpI3Ka MEepEepaxoBYIOThCS,
a KOOP/IMHATH TI0YaTKY 3aJIMIIAI0ThCSI HE3MIHHUMH); / (TOBKWHA Biapi3Ka
JTUJTUTBCS  HA YUCJIO; KOOPJMHAT KIHI BiJpi3Ka IMEpepaxoBYIOThCS, a
KOODJMHATH KIHI 3aJIWIIAIOThCS  HE3MIHHUMH); TpedikcHMA ++
30UIbLIIYE KOOpAWMHATHM TOYATKy BiApizka Ha 1, a mnocrdikcHmid ++
301/IbIIIyE KOOPJMHATH KIHI Biapi3ka Ha 1; mpedikCHUN -- 3MEHIIYe
KOOpJAMHATA TI0YaTKy BiApi3ka Ha 1, a mocTgikCHUN -- 3MEHIIYE
KOOpJAMHATHA KIHIS BIiJpi3ka Ha 1; JIOT1YHOIO oOmepaliero IepeBipKU
napajeabHOCTI BIAPI3KIB ||.

. JIOTIOBHUTH KJac, CTBOpPEHUN B MOMEpeaHId poOOTi, MEepeBaHTAKECHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIePEBAHTAKCHUMH OIEpPaIlisIMU:
% (3HAaXO/DKEHHS KyTa MDK JIBOMa NpSMHMH); += (mapajeibHUil 3CYB
npssMoi Ha 4ucio); npedikCHUi ++ MOBOPOT MpsAMOi (3MiHa KyTOBOIO
KoedilieHTa) Ha 1 Tpaayc 3a TOAMHHUKOBOIO CTPIIKOK; MPEpIKCHUM --
MOBOPOT TpsiMOI (3MIHA KYyTOBOTo KoedilieHTa) Ha | Tpamyc mnpoTu
TOJIMHHUKOBOI CTPIJIKU; JIOTIYHOIO OMEpaIli€lo MEpeBIpKUA MapasieIbHOCTI
IpsSMHX ||.

. JJonoBHUTH KJlac, CTBOpPEHUHN B MONEpeaHiil poOOoTi, MepeBaHTAXKECHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEBAHTAXKEHUMHU OIEpallisiMu: +; -;
npedikcHUM ++ 301IbIIy€e KUIBKICTh XBUJIWMH Ha 1, a mOCT(IKCHUM ++
30UIBIIY KIJTBKICTH CEKyHJ Ha 1; mpedikcHHMIl -- 3MEHIIy€ KUIBKICTh
XBUJIMH Ha 1, a MOCT(HIKCHUMN -- 3MEHIIIY€ KUIBKICTh CEKyHJ Ha 1; JIOTiK-
HUMHU OIEepallisiMi TMOPIBHSHHS 4YaciB <; = =; >). [Ipu Bcix omepairis
nepeAdauynuT TMEepPeBIpKY BUXOJY OTPUMAHOIO 3HAYEHHS 3a JIOMYCTUMI
MEXI.

. JlomoBHUTH KJlac, CTBOpPEHUU B TONEPEaHiN poOOTi, MEepeBaHTAKEHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEBAHTAXKEHUMH OIepalisiMu: +; -;
*; /; npedikcHui ++ 301IblIy€e AIMCHY 1 yABHY YaCTUHY uMcia Ha 1; -=
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11.
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(KOMIUIEKCHE CHpPSDKEHHS 4YHcia); NpediKCHUM -- 3MEHIIye JIHCHY 1
ysIBHY YacTUHY YHWCIa Ha 1; JIOTIYHOIO OMEpali€ro MOPIBHSIHHS BOX
KOMIIJIEKCHUX YUCeN = =,

JIOTIOBHUTH KJIaC, CTBOPEHHM B MOMEpenHiil poOOoTi, MepeBaHTAKECHUM
KOHCTPYKTOPOM, JIECTPYKTOPOM Ta MEPEBAHTAKCHUMH oleparlisMu: + (B
pe3yNbTaTi JOJAaBaHHS OTPUMYETHCS KOJIO, IJIONIA SIKOTO pIiBHA CyMi
VIO JIOJJAaHKIB 3 KOOpJWHATAMHU IIEHTPY IMEpIIOro JOJAaHKy); - (B
pe3yNbTaTi BIJHIMAHHS OTPUMYETHCS KOJIO, TUIOIIA SKOTO pIBHA PI3HUII
TUTOII JTOJIaHKIiB 3 KOOPJMHATAMHU IIEHTPY TEPIIOro MOMaHKy); * (MHO-
KSHHsI pajiiycy Ha uncio); / (mileHHs pajiycy Ha 4uciio); npedikcHui ++
30UTBIIyE X - KOOPAMHATY LEHTPY Kkoja Ha 1, a mocTtdikcHuUM ++
30UTBIIYE y - KOOPJWHATY IIEHTPY KoJia Ha 1; mpediKCHUI -- SMEHIIIYE X
- KOOpJIMHATy ULEHTPY Koja Ha 1, a mocTikCHUU -- 3MEHIIye y -
KOOPJMHATY IIEHTPY KoJia Ha 1; JIOTITYHUMM OmepalisiMu MOPIBHSIHHS IBOX
KT <; = =; > (MOPIBHIOIOTHCS 1X IJIOIII1).

JIOMOBHUTHU KJIaC, CTBOPEHHM B TOMNEpPENHIM pOOOTI, MEepEeBAHTAKEHUM
KOHCTPYKTOPOM, JACCTPYKTOPOM Ta IEPEeBaHTAKEHUMH ornepanismu: + (B
pe3yibTaTi J0JaBaHHS OTPUMYETHCS MPAMOKYTHHK, IUIONIA SIKOTO piBHA
CyMmi IUION] JOJAHKIB 32 PaXyHOK IPOMOPLINHOrO 3017bIIEHHS JTOBXUH
CTOpIH TEPIINOro M0JaHKy); - (B pe3yiabTaTi BiJHIMAHHS OTPHUMYETHCS
NPSIMOKYTHUK, TJIOIIA SIKOTO PiBHA PI3HMIN IIOI 110 MOJIYJIIO 33 PAXyHOK
MPOMNOPIIIITHOT 3MIHU JOBXHH CTOPIH MEPIIOro J0JaHKY); TpediKCHUM ++
301/IbIITy€E JOBKUHU CTOPIH MPSMOKYTHHKA Ha |; npedikcHul -- 3MeHIye
JIOBKUHM CTOPIH MPSIMOKYTHHUKA Ha |; JIOT1YHOIO Omepaliiero MOpiBHIHHS
JBOX MIPSIMOKYTHHUKIB = = (ITOPIBHIOIOTHCS 1X IIJIOIII1).

JIOTIOBHUTH KJIaC, CTBOPEHHM B MOMEpenHii poOOoTi, MepeBaHTaXKECHUM
KOHCTPYKTOPOM, JICCTPYKTOPOM Ta IEPEBAHTAKCHUMH omeparlisasMu: + (B
pe3yibTaTi JO0JIaBaHHS OTPUMYETHCS TPUKYTHHUK, ILJIOIIA SIKOTO PpiBHA
CyMi IUJIOLI JOJIaHKIB 32 PaxyHOK MPOMOPLIMHOrO 301TIbIIECHHS JOBXUH
CTOpIH MEpIIOro JOAAHKY); - (B pe3yiabTaTi BiJHIMAHHS OTPUMYETHCS
TPUKYTHUK, TIJIOIA SIKOTO PiBHA PI3HMII ILJIOINI MO MOMYJIO 332 PaXyHOK
MPOIOPIIIAHOI 3MIHU TIOBXKHUH CTOPiH MEPILIOTo TOAaHKY); TpediKCHUM ++
301JIbIIIYE BC1 CTOPOHHM TPUKYTHUKA Ha 1; mpediKCHUN -- 3MEHIIye BCl
CTOPOHU TPUKYTHHKA Ha 1; *= (MHOXXEHHS BCIX JIOBKHH CTOPIH TpPH-
KyTHHKa Ha 4MCci0); /= (miJIeHHS BCIX JOBXXMH CTOPIH TPUKYTHHUKA Ha
YKCII0); JIOTIYHOK OIEpAIliel0 TOPIBHSHHSA JBOX TPHKYTHHKIB = =
(MTOPiBHIOKOTHCS TX TIEPUMETPH).

JIOTIOBHUTH KJIaC, CTBOPEHHI B TOMEPEIHIN pOOOTI, MEPEeBAHTAKEHUM
KOHCTPYKTOPOM, JIECTPYKTOPOM Ta MEPEBAHTAKCHUMH oImepallisasMu: + (B
pe3yibTaTi JA0JaBaHHS OTPUMYETHCS MPSAMOKYTHHK, IUIOIIA SIKOTO PiBHA



12.

13.

14.

CyMi IIJIOII JOJAHKIB 3a PaxyHOK MPOMOPLIMHOrO 301IbIIECHHS JOBXUH
CTOpIH TEPIIOTO JOAAHKY MPU HE3MIHHMX KOOpJAMHATaX HUKHBOI JIBOI
TOYKH TIEPIIOTrO MPSIMOKYTHWKA); - (B pe3ysbTaTi BiIHIMAHHS OTPH-
MY€TbCS IPSIMOKYTHUK, ILJIOIIA SIKOTO PiBHA PI3HUII IO MO MOIYJIIO 32
pPaxyHOK MPOMOPIIAHOT 3MIHM JOBXKHH CTOPIH MEPIIOro JOJAHKY MpU
HE3MIHHMX KOOpJWHATax TMpaBoi BEPXHHOI TOYKU TMEPIIOrO MPSIMO-
KyTHHUKA); TpeiKCHUM ++ 301IbIIYE X - KOOPAUHATH JIIBUX TOYOK MPSIMO-
KyTHUKa Ha 1, a mocTdikcHUl ++ 30UIbIIYE X— KOOpPJIMHATH MPABUX
TOYOK TMPSMOKYTHHMKA Ha 1; mpediKCHUM -- 3MEHIIyEe X— KOOPAMHATU

JTIBUX TOYOK MPSMOKYTHMKAa Ha 1, a MOCT(HIKCHHI -- 3MEHIIyE X-
KOOPJIMHATH MPABUX TOYOK MPSIMOKYTHUKA Ha |; JIOTTYHUMU OIepanisiMu
MOPIBHSIHHS JIBOX NPSIMOKYTHUKIB <; = =; > (IIOPIBHIOKOTHCS X TJIOLI1).

JIOTIOBHUTH KJIaC, CTBOPEHHUI B MOIEpeaHiil poOOoTi, MepeBaHTaAKECHUM
KOHCTPYKTOPOM, JICCTPYKTOPOM Ta MEPEBAHTAKCHUMH omeparlismMu: + (B
pe3ynbTari J0JaBaHHS OTPUMYETHCS TPUKYTHHK, IUIONIA SKOTO pPiBHA
CyMmi IUION] JOJAHKIB 3a PaXyHOK IPOMOPLINHOrO 301JbIIEHHS JTOBXUH
CTOpPIH TEPIIOro JOJAHKy MpU HE3MIHHIM KOOpAMHATI MEpHIOoi TOYKHU
TPUKYTHUKA); - (B pe3ynbTaTi BiIHIMAHHS OTPUMYETHCS TPUKYTHHUK,
IJI0IIa SKOTO PIBHA PI3HUIN IUJIONI IO MOJYIK 3a PaXyHOK IpOmop-
I[IMHOTO 3MEHIIEHHS JIOBXKUH CTOPIH IMEPIIOro JOJAaHKY MPU HE3MIHHIN
KOOpJMHATI OCTaHHBOI TOYKH TPUKYTHHKA); TpeikCHMI ++ 301IbIIIy€e BCI
X — KOOpJIMHATH TPUKYTHUKA Ha 1, a mocTdhiKCHUM ++ 301Ib1Iy€E BCl Y —

KOOpJAMHATH TPUKYTHHKA Ha 1; mpediKCHUM -- 3MEHIIYE BCl X — KOOP-
JMHATH TPUKYTHUKA Ha 1, a MOCT(IKCHUI -- 3MEHIIYE BCl y — KOOPIH-
HaTH TPUKYTHUKAa Ha |; JIOTIYHOIO ONEpaIi€l0 TOPIBHIHHS JIBOX
TPUKYTHUKIB = = (IIOPIBHIOIOTHCS JJOBKHUHHU 1X CTOPIH).

JIOTIOBHUTH KJIaC, CTBOPEHHM B MOMEpenHii poOOoTi, MepeBaHTaXKECHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEBAHTAXKEHUMHU OIEpaIisiMu: +; -;
/= (nineHHS €JEMEHTIB TOJIOBHOI JiaroHaii Ha 4mcio); */ (MHOXCHHS
CJIEMEHTIB JIONTOMDKHOI JliaroHalli Ha 4uciio); npedikcHui ++ 301IbIIye
BC1 €JIEMEHTH MaTpulll Ha 1; mpedikCHU -- 3MEHIIye BCl €IEMEHTH Mart-
pulll Ha 1; JIOTIYHOO Omepalli€ro MOPIBHSAHHS JBOX MATpullb = = (MOpIB-
HIOIOTHCS €JIEMEHTU MaTPHIIb).

JIOTIOBHUTH KJIaC, CTBOPEHHM B TOMEpPENHIN poOOTI, MepeBaHTAKEHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEeBaHTAKECHUMHU OMeparlisimMu: +; -;
*= (MHOXEHHS JIIHCHOI Ta ySIBHOI YaCTUHY Ha JaHe 4Hcio); /= (maineHHs
JIMCHOT Ta YSIBHOI YaCTHHM Ha JIaHE YKCIIO0); TpediKCHUU ++ 301IblIye
JIACHY YacTUHY 4Hcia Ha 1; mocTdikcHUM ++ 301Ibly€e ySIBHY YaCTUHY
yucia Ha 1; mpedikCHUM -- 3MEHIIIYe A1MCHY YaCTUHY YMclia Ha 1; mocT-
(IKCHMIA -- 3MEHIIY€e YSIBHY YAaCTUHY 4YMCJa Ha 1; JIOT1YHOIO OIeparliero
MOPIBHSHHS IBOX KOMIUJIEKCHUX YHcen !=.
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16.

17.

18.

19.
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JIOTIOBHUTH KJIaC, CTBOPEHHUM B MOMEpenHii poOoTi, MepeBaHTaKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAXKEHUMHU ONeEpallisiMHU:
+ (IogaBaHHA BIJIOBIIHO POKIB, MICSIIB Ta JHIB) ; - (BiAHIMAHHS BiJIO-
BIJIHO POKIB, MICAIIB Ta JHIB); mpedikcHuil ++ 30ubIIye pik Ha 1, a
noctikcHUM ++ 30UTbITY Micsllb Ha 1; npediKCHUM -- 3MEHIIye PiK Ha
1, a mocTdikCHUI -- 3MEHIIy€e Micsb Ha 1; += (3011blinye aeHb Ha 1); -=
(3MeHIIIye JIeHb Ha 1); JOTTYHUMH OIEpaIlisiMK MOPIBHSIHHS YaciB <; = =,
>, Ilpu Bcix omeparis mnependayuTH MEPEBIPKY BUXOAY OTPUMAHOTO

3HAYEHHS 32 JOIMYCTUMI MEXI.

JIOMOBHUTH KJIaC, CTBOPEHHM B MOMNEPENHIN pOOOTI, MEepPEBAHTAKEHUM
KOHCTPYKTOPOM, AECTPYKTOPOM Ta MEPEBAaHTAKEHUMHU ONEparisiMu: +; -;

*. [= (mineHHS eJEeMEHTIB MaTpHIll Ha 4YHciio); +=  (30inblIye BCi
CJICMEHTH MaTpulli Ha 1); -= (3MeHIIye BCi eleMEHTH MaTpuili Ha 1);
JIOTIYHOKO ONepalli€l0 MOPIBHSHHSA JBOX MaTpullh != (IMOPIBHIOIOTHCS

€JIEMEHTH MaTPHUIIb).

JIOMOBHUTH KJIaC, CTBOPEHHM B MOMEPENHIN pOoOOTI, MEepPEeBAHTAKEHUM
KOHCTPYKTOPOM, JACCTPYKTOPOM Ta IEPEeBaHTAKEHUMH onepaiismu. + (B
pe3yJbTaTi J0JIaBaHHS OTPUMYETHCS KUJIbIIE, IUIOIA SKOTO pIBHA CyMI
IJIOI JIOJJAaHKIB 3a PaXyHOK 30UIBIICHHS 30BHIIIHBOTO PaJilyCy MEPIIOro
JOJIaHKY); - (B pe3yNbTaTi BiIHIMAHHS OTPUMYETHCS KiJbIIE, ILJIOIIA SIKOTO
pIBHA PI3HMIN TLJIOIL MO MOJYJIIO 32 PAXyHOK 3MEHIICHHSI 30BHIIIHBOTO
pajilycy Iepuioro J0JaHKy); IpediKCHUM ++ 301/IbIIIy€e 30BHINIHIN pajilyc
KiibIld Ha 1, @ mocTiKCHUM ++ 30UIbIITY BHYTPIIIHIA pajilyc Kidblsd Ha
1; mpedikcHu -- 3MEHIIye 30BHIIIHIA paaiyc Kiidblld Ha 1, a mOCT-
(biKCHMI -- 3MEHIIye BHYTPIIIHIN pajilyc Kbl Ha 1; JOTIYHOKO oOrle-
pali€r0 MOpIBHAHHA = = (TOPIBHIOIOTHCS BHYTPINIHIA Ta 30BHIIIHIN
pamiycu). Ilpu Bcix omnepaiis mnepeadaduuTy MNEPEBIPKY BUXOAY
OTPUMAHOTO 3HAYEHHS 32 JIOMYCTUMI MEXI.

JIOTIOBHUTHU KJIaC, CTBOPEHHM B TOMEpPENIHIM poOOTI, MEepeBaHTAKCHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta MEPEBAHTAKEHUMHU OIEpallisiMu:
+ (momaroThCs BIAMOBIIHI po3psau); - (BIAHIMAIOTBCS BIJMOBIIHI
po3psan); npedikcHu ++ 30UIBIIye BC1 po3psad  4uciaa Ha 1;
npediKCHUM -- 3MEHIIIYE BC1 PO3PSAU YKUCIa HA 1; JTIOTTYHUMHU OTIepalisiMu
MOPIBHSIHHS JIBOX YHCEJ, 3aJIaHUX CBOIMHU pospsiaamu <; = =; >). [lpu
BCIX orepaliisi mepeadauynuTy NepeBipKy BUXOAY OTPUMAHOTO 3HAYCHHS 3a
JTOTTYCTUMI MEXI.

JIOTIOBHUTH KJIaC, CTBOPEHHM B TOMEPENHIN poOOTI, MEepeBaHTAKEHUM
KOHCTPYKTOPOM, JAECTPYKTOPOM Ta MEPEBAHTAKECHUMHU OIEpaIlisaMu: +; -;
+= (301UIbII OJSAPHUN KYT Ha 1 Tpagyc); -= (3MEHIIY€e MOJSIPHUN KYT Ha
1 rpanyc); mnpedikcHui ++ 30iIbIIye JOBXKHHY BeKTOopa Ha 1;



20.

21.

22.

23.

NoCT(IKCHUN -- 3MEHIIIY€e JOBXKHUHY BEKTOpa Ha 1; JIOTIYHOIO Olepaliiero
NEPEeBIPKU HEKOJIIHEAPHOCTI BEKTOPIB 1=.

JIOTIOBHUTH KJIaC, CTBOPEHUI B mMoOIepeaHiii poOoTi, MmepeBaHTaKECHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAKEHUMU OMEpallisiMHU:
+ (momaroThCs BIAMOBIIHI KOOPAUHATH JIBOX TOYOK); - (BiAHIMAIOTHCS BiJI-
MOBiIHI KOOPAMHATH JABOX TOYOK); mpediKCHUE ++ 30iIbIlIye X — KOOp-
JUHATY TOYKH Ha 1, a mocTikcHUM ++ 301IbIIye Y — KOOPAWHATY TOYKU

Ha 1; mpedikcHU -- 3MEHIIye X — KOOPJAWHATY TOYKH Ha 1, a mocTdikc-
HUHM -- 3MEHIIY€E Y — KOOPJAMHATY TOYKHU Ha 1; JOTIYHOIO OINepauiero mo-

PIBHSIHHS IBOX TOYOK = = (ITOPIBHIOIOTHCS BIJMOBIIHI KOPAUHATHA TOYOK).

JIOMOBHUTH KJIaC, CTBOPEHHI B MOMEPENIHIN pOOOTI, MEePEBAHTAKEHUM
KOHCTPYKTOPOM, JIECTPYKTOPOM Ta MEPEBAHTAKCHUMH OTieparfisaMu: += (B
pe3yabTaTi AO0JIaBaHHS OTPUMYEThCA TPUKYTHHUK, IUIONIA SIKOTO pPiBHA
CyMml IUION] JOJAHKIB 3a PaXyHOK IPOMOPLINHOrO 3017IbIIEHHS JTOBXUH
CTOpPIH JIPYroro JOJAHKY NP HE3MIiHHIN TEPIIiii BEpPIIMHI TPUKYTHUKA);
-= (B pe3ysbTaTi BigHIMAHHSI OTPUMYETHCS TPUKYTHHUK, ILIOMIA SIKOTO
pIBHA PI3HMULII TIJIOU] 11O MOJIYJIIO 32 PAXyHOK MPOIMOPIIIAHOTO 3MEHIIECHHS
JIOBXKUH CTOPIH MEpUIOr0 TPUKYTHHKA MPU HE3MIHHUX KOOpJAMHATAX
NEepIIoi BEPIIMHM); NMPpePiKCHUNA ++ 30UIbIIYE BCl KOOPAUHATH TPU KYT-
HUKa Ha 1; mpediKCHUM -- 3MEHIIye BCl KOOPJAWHATH TPUKYTHHKA Ha 1;
JIOT1YHOIO OTEpaIli€l0 MOPIBHIHHS JIBOX TPUKYTHUKIB = = (ITOPIBHIOIOTHCS
TJIOIIII TPUKYTHHUKIB).

JIOTIOBHUTH KJIaC, CTBOPEHHWM B MOMEpenHii poOOoTi, MepeBaHTAKCHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAKCHUMHU OTICPaIlisIMHU:
+ (momaroTbCs Z KOOPAMHATH TOYOK); - (BIAHIMAIOTBCS Z KOOPIMHATH
TOYOK); += (10 pamiaabHOI BIACTaHI O J0JA€ThCSA YUCIHO); -= (Bim paji-
aNbHOI BIJICTAHI 0 BIJHIMAETHCS YMCII0); MPehIKCHUM ++ 301IIbIIyE a3H-
MyTabHui KyT Ha 1°; npedikcHuil -- 3MeHIIye a3uMyTalbHui KyT Ha 1°;
JIOTIYHOIO OIEpalli€lo TMOPIBHSAHHSA JIBOX TOYOK != (MOPIBHIOIOTHCS
BIIMOBITHI WJIIHAPUYHI KOOPJIUHATH TOYOK ).

JIOMOBHUTHU KJIaC, CTBOPEHHM B TOMEpPE/IHIM pOoOOTI, MEepeBaHTAKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta MEepPEBaHTAXKCHUMHU omepariismu: +; /
(mowseHHEe JiJIEHHS CIIEMEHTIB OJHI€T MaTpHII Ha CJIEMEHTH APYyroi
MaTpulll (TIpH JUICHHI Ha HYJb PE3YJbTYHOUHMH eleMeHT piBHMiA 0));
*/ (MHOKEHHS €JIEMEHTIB MATPHIll Ha YKMCII0); mpedikcHuit ++ 301bInye
CJIEMEHTH JIIBOT'O CTOBIIIS MaTpuIll Ha 1; mocTdikcHuUM ++ 301IbIIyE efe-
MEHTH TIPaBOTO CTOBMIS Marpuill Ha 1; mpediKCHUU -- 3MEHIIYE
CJIEMEHTH BEPXHBOTO psAJKa MaTpulll Ha 1; MOCTIKCHUI -- 3MEHIIyE
€JIEMEHTH HUKHBOTO PsAJIKa MaTPHIll Ha 1; TOTTYHUMHM OTEpallisiMU TTOPiB-
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24,

25.

26.

217,

28.
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HSHHS JBOX MaTpHilb <; = =; > (IOpIBHIOIOTbCS CYMH €JICMEHTIB
TOJIOBHOI Ta JOMOMIXKHOT J{iaroHari).

JIOTIOBHUTH KJIaC, CTBOPEHHUM B MOMNEpeHii poOoTi, MepeBaHTaKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAKEHUMU OMEpallisiMHU:
+ (mouseHHE MOJaBaHHS IMOJIHOMIB); - (IMOWICHHE BiJHIMAHHS ITOJIIHO-
MiB); */ (MHOXCHHS BCiX KOC(IIi€HTIB MOTIHOMA HA YUCIIO); MPeQiKCHHIMA
++ 30UTBIIYE BCl KOoedillieHTH MmoiiHoMa Ha 1; mpedikcHUN -- 3MEHIIye
BC1 KOe(ili€HTH MOJIHOMA Ha 1; JOTIYHOIO Omepalli€lo MOPIBHIHHS JIBOX
MOJIIHOMIB = = (TTOPIBHIOIOTHCS BIAMOBIIHI KOS(DIIMIEHTH MOJIIHOMA).

JIOMOBHUTH KJac, CTBOPEHHI B TMONEpeHId poOOTi, MEepEeBAHTAKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta MEPEBAHTAKEHUMHU ONEpallisiMU:
+ (mouneHHE JoJaBaHHS Tpiaj 4wceln); - (MOYJICHHE BiJHIMAHHS Tpiaj
yricen); += (UKITIYHUN 3CYB YHCEN 32 TOJUHHUKOBOIO CTPLIKOIO Ha OJHY
NO3UIII0); -= (IUKIIYHUN 3CYB YMCE]I MPOTH TOJWHHUKOBOI CTPLIKH Ha
OJIHYy TMO3MINI0); TIpedikcHUU —++ 30UIbIIye Mepiie Yucio Ha 2, a
nocTiKCHUM ++ 30UIbIIIY€E OCTAHHE YUCIIO Ha 2; TPedIKCHUM -- 3MEHIITY€
nepiie 4uciio Ha 1, a mocTgikCHUM -- 3MEHIIYE OCTaHHE YMUCIIO Ha 1;
JIOT1YHOIO ONEPAIIIEI0 MOPIBHAHHS TPIMOK YHCeN = = .

JIOMOBHUTH KJIaCc, CTBOPEHHWM B IOIEPE/IHIN PoOOTI, MepeBaHTAKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAKCHUMHU OTEPaIlisIMHU:
+ (momaroThCs BIAMOBIJIHI IMIBOCI €IICIB); - (BiIHIMAIOTHCS BIiIIOBIIHI
miBoCi emmnciB (mo Moayiro)); * (MHOKEHHS IIBOCCH eJjirnca Ha YHCIIo);
/ (mineHHs miBocel eJIirnca Ha 4ucio); mpedikcHui ++ 301bIIye MmBOCi HA
1; nmpedikcHult -- 3MEHIITy€E IMIBOCI elirnca Ha 1; JOriYHUMH OIepariisiMu
MOPIBHSHHS €JIICIB <; = =; > (IMOPIBHIOKTHCS TUIOIIII EJIIICIB).

JIOTIOBHUTH KJIaC, CTBOPEHHWM B MOMEpenHii poOOoTi, MepeBaHTAKCHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAKCHUMHU OTIEPaIlisIMHU:
+ (101arOThCS KOOPUHATH TOYOK); - (BIIHIMAIOTBCS KOOPIUHATH TOYOK);
+= (10 KOOpAMHAT JOJAETHCA YKMCIIO); -= (BiJ KOOPJAWHAT BiIHIMAETHCS
9yucio); mnpedikcHUi ~++ 30iUIbIIye BCi KOOpAMHATH TOYKH Ha 2;
npediKCHUM -- 3MEHIIY€e BC1 KOOPAWHATH TOYKH Ha 2; JIOTIYHUMH OIle-
panisiMi MOPIBHSHHS JBOX TOUOK <; = = ; > (IMOPIBHIOIOTHCS B1JICTaHI BiJl
TOYOK JI0 TTOYATKy KOOPAUHAT).

JIOTIOBHUTH KJIaC, CTBOPEHHM B TOMEpPE/HIN poOOTI, MEepeBaHTAKEHUM
KOHCTPYKTOPOM, ACCTPYKTOPOM Ta MEPEBAHTAKEHUMU oOmeparfisMu. +
(mousIeHHE J0IaBaHHs 11’ SITIPOK umcen); - (MowIeHHE BiHIMAHHS MATIPOK
ymucen); += (momae o0 BCIX uMcea JaHe 4yucio); -= (BigHiMae Big BCix
YKCeN JaHe YKMCIIO0); MPe(iKCHUIM ++ BUKOHYE HUKIIYHHNA 3CYB YHCEN 3a
TOJIMHHUKOBOIO CTPUIKOIO Ha OJHY TMO3UIIiI0; Mpe(iKCHU — BHUKOHYE
[UKJIIYHANA 3CYB YKCEJ MPOTH TOAMHHUKOBOI CTPIJIKA HA OJHY MO3UINIO;



29.

30.

JIOT1YHOIO OIEpalli€el0 MOPIBHSAHHS I SATIPOK uucen != (MOpIBHIOIOTHCA
BI/IMOBITHI YKCIIA).

JIOTIOBHUTH KJIaC, CTBOPEHHUM B MOMNEpeHii poOoTi, MepeBaHTaKEHUM
KOHCTPYKTOPOM, JACCTPYKTOPOM Ta MEPEBAHTAXKEHUMHU OmepaiisMu: +; *
(MHOJKEHHSI €IEMCHTIB MATpPHIIl Ha YHKCIIO); MpedikCHUM ++ 30LIbIIye
€JIEMEHTH TOJIOBHOI JIlaroHali Ha 2, a MOCT(IKCHUN ++ 301JIbIIIyE eJIeMEeH-
TH JONOMDKHOI JiaroHayji MaTpuill Ha 2; npedikcHuil -- 3MEHIIye
€JIEMEHTH TOJIOBHOI JiaroHalli MaTpHIll Ha 2, a MOCT(HIKCHUMA -- 3MEHIIIYE
CJIEMEHTH JOTIOMDKHOI JiaroHaal MaTpHIll Ha 2; JOTITYHUMH OIepaIlisiMu
NOPIBHSHHS JBOX MaTpuilp <; = =; > (TIOPIBHIOIOTHCS BU3HAUYHHUKHU
MaTPHIIb).

JIOMOBHUTH KJIaC, CTBOPEHHUI B MOMEPENHIN pOOOTI, MEePEeBAHTAKEHUM
KOHCTPYKTOPOM, JECTPYKTOPOM Ta TIEPEBAHTAXKEHUMHU OTMEpallisiMHU:
+ (pagiycy kojia 30LIBIIYEThCS HA JaHE YMCIIO); - (paaiyca Kojia 3MEH-
IIYETHCS HA JaHE YKCIIO); += (10 KOOPAMHAT TOYKH JOJAETHCS YHUCIIO);
-= (Big KOOpJAMHATH TOYKM BIJHIMAETHCS 4YHCIO); TpedikcHUNA ++
301JIbLIIY€E BC1 KOOPAMHATH LIEHTPY Koja Ha 1; mpedikCHUIl -- 3MEHIIY€E BCl
KOOpJAMHATHU IIEHTPY KojJa Ha 1; JIOTIYHMMHU OmepalisiMyd TOPIBHSIHHS
00’€ekTIB <; = =; > (MOPIBHIOKOTHCS BIJICTaH1 BiJl TOYKH JI0 IIEHTPY KOJa).
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3aBaaHHA 11 CAMOCTIHHOr0 BUKOHAHHSA

1. Hanacatu mporpamy, sika 3a BBEJICHUMH JHEM HApOpKeHHS ((popMmaT BBOAY:
PIK, MICSIIb, IEHb MICSIls1) OOUYHCITIOE, CKITBKHA BaM POKIB, CKUTBKH MICSIIIB,
JTHIB Ta TOJAMH BY MPOKUIH. Pe3ynbTaT BUBOAUTHCSA Ha €KpaH Ta y (ai.

2. OGuncimtn y = (ax—b)2 Jr(ax—b)‘/B +la+b, g=sin(y+7;) mpu x=2.32.
Ha expan Ta y ¢aiin BuBectu ¢,Y,a,b. 3HaueHns a ta b3agarm camocTiiiHO
K KOHCTaHTH.

3. Jano nBa ¢aiinu. OquH MICTUTh TPUBAIICTh TEIE(POHHUX PO3MOB Ta HOMED
KpaiHu, B sIKy OyB 3/11iICHEHUI I3BIHOK. JlpyrHil — BapTICTh OJIHI€1 XBUIIMHU
I3BIHKA B Ty 4M 1HIIY KpaiHy. OOUMCIUTH CyMapHy BapTICTh BCIX BHKOHA-
HUX JI3BIHKIB.

4. I3 xnaBiaTypu BBOAUTHCS MOPSAIKOBHII HOMEp JHS THXKHA. BUBecTu po3kian
nap y ueu JeHb (BpaxyBaBllH, YW 1€ YMCEIbHUK YW 3HAMEHHUK). Po3kmnan
nap 34uTyeThes 13 (ailiy.

4
5. O6unucauTn y = (4X2 —2X—aL2)bJr +\/E|tg ax, t=y+4.34 mpu x=17. Ha
ekpaH Ta y ¢ain BuBectu X,Y,t,a,b. 3nauenns a Ta b3amatu camocTiitHO
SIK KOHCTaHTH.

6. B daiimi 3anmmcano 100 moBimpHUX minmmux wucen (B maiamaszoHi Big 0 mo 100).
OO0yuCIUTH KUIBKICTh YHCEII, 110 OIbIN A, ane MeHinl B (BBoasThCs 13
KJIaBlaTypH), a pe3yIbTaT BUBECTH Ha €KpaH Ta JOIMCATH B TaHUH (aii.

/. TpUKYTHUK 3aJJaHO KOOpAMHATAMU CBOI BEPIIMH Ha IUIOLIMHI. BU3HAUMUTH,
7€ JIKUTh TOYKA, 33JlaHa CBOIMU KOOpAMHATaMH, BIIHOCHO TPUKYTHHKA (B
Cepe/IvHi; HAa TPUKYTHUKY; 32 MEKaMHU TPUKYTHHUKA).

8. Koo 3amaHo koopauHaTamMu LEHTPY Ta pajiycoM. BU3HAUUTU KIJIBKICTh
TOYOK MEePETHHY KoJia i3 psMoro Buay ax+by+c=0,

9. JlaHo koedillieHTH TPHOX MpsAMUX BUAYy axX-+by+c=0. 3uaiitu, 4 € cepen
OpsMUX TapajielibHi, YW CHIBOAJAr4l MpsMi Ta BUBECTH BIINOBITHE
IIOB1JOMJICHHS.

10. B daitm 3anucano 1000 BunagkoBux uucen (B maiama3oni Big 0 go 100). ¥V
HOBOCTBOPEHMI (haiisl BUBECTH BC1 MIPOCTI YKCTIA Ta X MOPSIIKOBI HOMEPH.

11. Ob6uucourh y = Sin%—bcos%—a;b, k=2y+1.34 npu

Xx=1.7. Ha ekpan Ta y ¢aitn BuBectu X,Y,K. 3HauenHs a ta bsagaru
CaMOCTIHHO SIK KOHCTAHTH.
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12. Jlano xoedimieHTH ABOX TpsAMUX Buay ax+by+c=0. 3Haiitu TOUKy

MepETUHY MPSIMUX, a SKIIO BOHU HE TIEPETHHAIOTHCSI, TO BUBECTH BIAOBIIHE
[MOB1TOMJIEHHS.

13. V ¢aiin 3amaHo mMOCHIAOBHICTh 13 25 nummx uucen. BuBectu y HOBO-
CTBOpEHHUM (pailyl BCl MapHi YUCHi, a HA €KpaH — iX KUIbKICTh. Jlomucatu y
BUXITHUN (DAl KUTBKICTD BiJ’€MHHX Ta JOJATHUX YHCEIL.

14. ®aiin mictute Matpuiro F posmipom 10x10 enementiB. ChopmyBaTu 13
HBOT'O HOBHI (paili1, B IKOMY MapH1 Ta HETApH1 CTOBMI[ MOMIHSHI MICIISIMH.

15. Jlano omHOMIipHUM MacuB, 1m0 MicTuTh 100 mificHux uucen (y BUIJISIL
okpemoro ¢ainy). OduncauT 100yTOK YUCe, 110 3HAXOIATHCS Ha MICIIAX,
HOMEPH AKUX KpaTHi 3, Ta HE piBHI HYyM0. Pe3ynbrar qonucaty y BUX1THUN
daiin.

16. Jlano ogHoMipHui MacuB 50 pe3yibTaTiB BUMIPIOBaHb (y BUTJISAL (aiiiy).
BuszHaunty Ta BUBeCTM Yy 1HIIMU (ala 3HAYEHHS Ta HOMEPHU THUX
BUMIPIOBaHb, SIKI BIAPI3HSAIOTHCS BIJ CEPEIHHOIO 3HAYEHHS HE OUIblIe HIXK
Ha 10%.

17. 'V ¢aitm y BUIIISAI OAHOMIPHOTO MAacCHBY 3allMCaHO pe3yJbTaTu 25 BHUMI-
piB. 3HAliTH Ta BUBECTU HA €KpaH 3HAYCHHS Ta TMOPSJIKOBUA HOMEP TOTO
BUMIPY, SIKMH HaWOMMKUYUA 1O CEPeAHBOTO apu(pMETHUYHOTO PEe3yJIbTaTiB
BUMIpIOBaHb. Pe3ynbTaT BUBECTH Ha €KpaH Ta JONUCATH y (aii.

18. 3naliTi 7OOYTOK €JIEMEHTIB JIBOMIPHOTO MAaCHBY PO3MIpoM 7 x 7, sIKi 3Ha-
XOJIATHCS MK MAaKCUMaJIbHUM Ta MiHIMAJIbHUM €JIEMEHTaMH.

19. O6uMCHIUTH KiTBKICTh €JIEMEHTIB JBOMIPHOTO MacuBy po3mipy 15x10, ms
SKMX BHKOHYETHCS HEPIBHICTH 1% | <a. Enementu wmacuBy 3uMTaTH 13
MOINepeIHbO I1ITOTOBICHOTO (paitiy.

20. Hamucatu mporpamy, sika BU3HA4ae€, Y € B JAHOMY JBOMIPHOMY MacHBi
(3arucanoMy y daiimi) mumx uyumcesn xo4ya O JBa OJHAKoBI psaaku (abo
CTOBIIII).

21. Jlano nma minouuciieni MmacuBd A ta B po3mipom 10x10 enemeHTiB y
BUTJISIA1 ABOX (haitiB. [ligpaxyBaTu Ta BUBECTH Ha ekpaH (13 BUKOPUCTAHHSIM
¢bopmMaTHOTrO BHBOAY) 3HAYEHHS Ta IHJAEKCHM THUX EJIEMEHTIB, IS SIKUX
BUKOHYETHCS PIBHICTh A=Bji

22. OO0YUCIUTH MaKCUMAJIbHUM Ta MIHIMQJIbHUN €JIEMEHTH Cepell €JIEMEHTIB,
10 3HAXOJATHCS BUIIE TOJOBHOI JiaroHall JBOMIPHOTO MacuBy. Pe3ynbTar
BHBECTU Ha €KpaH, a y (ailil BUBECTH MACHB, B SIKOMY MiHIMaJbHUI Ta MaK-
CUMAaJILHUN €JIEMEHTH ITOMIHSIHO MICI[IMH.
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23. HanucaTtu nporpamy, sika BU3Ha4a€ HOMEP TOTO psijika ABOMIPHOI MaTpHIII,
B SKOMYy cepeaHe apudMETUYHE €JEMEHTIB MaKCHUMaJbHO OJU3bKE [0
CEpEIHLOTO apU(PMETUYHOTO BCIX €JIEMEHTIB MaTpulll. MaTpulls 34UTyeThCS
13 TOTepeHLO MATOTOBICHOTO (aily.

24. HanmucaTtu nporpamy, sika BU3HaYa€ MaKCHUMaJIbHI €JIEMEHTU B KOKHOMY 13
PAIKIB, a Cepell HMX 3HAXOJWTh HAWMEHIIHWN €JIEMEHT Ta BUBOAWTH HOTO
3HAUeHHS (Ta TOPSAIKOBUN HOMEp) HA €KpaH y 3PYUHIM IS CHOPUUHSTTS

dopmi.

25. O0UHUCITUTH CyMy €JIEMEHTIB JIBOMIPDHOTO MAacCHUBY, SIKI 3HAXOJAThCA HA
TOJIOBHIM [laroHaji. 3aMIHUTH BCl €JIEMEHTH BHIIE TOJIOBHOI JqlaroHalil
OTPUMAaHUM 3HAYEHHSM. MaTpuus 34YUTYEThCS 13 MOMNEPEIHbO MIArOTOB-
JeHoro (aility, a mepeTBOpeHa MaTpUlls BUBOJIUTHCS Y HOBUH (haidi.

26. Y IBOMIpHOMY MacHBl BU3HAUWTH, B SKOMY PSAKY UM CTOBIIII Cyma eJe-
MEHTIB NpUKMAaEe MaKCUMaJbHE 3HAUY€HHsS. Marpuus 34UTYETHCA 13 TOIeE-
PEHBO MIATOTOBJICHOTO (aiiiy.

27. Hamucatm mporpamy, ska TIEPEBOJNWTH JECATKOBE YHCIO B JIBIMKOBY
cucteMy umciieHHs. OTpuMaHi pe3yibTaTH 3alucath y (aia 3 BUKOPHC-
TaHHSM (OPMATHOTO BHMBOJY Y BUIJIAAI TAOJMIN B JiBa CTOBIIII 13 TOSIC-
HIOBAJILHOIO 1H(OpMaIIi€ro.

28. Y (aiini 3ammcana BurpammHa koMOiHamisa mudp (5 uucen). I3 knaBiatypu
BBOJIUTHCS CBOSI KOMOIHAIlIS YUCEN, a MporpaMa BU3Havyaiau, uyu Bu Braganm,
Y1 H1 Ta BUBOAUTH BIIMOBIIHE MOBIIOMJICHHS.

29. HammcaTtu mporpamy, o OOYHCITIOE 3HAUCHHS CyMH 14 +24 +3% 444+ + N4
Ta TEpeBips€ TPABWIBHICTh OTPUMAHOTO PE3YNbTATy, SKUH PIBHHUM
(N2+N)(2N +1)(3N2

30
MOKPOKOBOI'O CYMYBaHHS BUBECTH y OKpEMUl (aii.

+3N-1) BUBOJMTH BIJMIOBIIHE MOBiAOMIIeHHS. Pe3ynbTar

30. Hamucatu mporpamy, 1o OOYHCIIOE 3HAYCHHS CYMH 12 +32 +52 4 +(2N -1)2
Ta TIEpPEBIPs€ TNPABUIBHICTb OTPUMAHOTO pe3yJbTaTy, SKUM pIBHUHN

2 . : : : .
W 1 BUBOJIUTDH BIJMIOBIIHE MOBIIOMJICHHS. 3HAYEHHSI N YUTAEThCS 13

daiiny, KyJId TaKOX JOMHUCYETHCS pe3yabTaT CyMyBaHHS.

31. Hanucatu nporpamy, o 1IeHTU(IKYe Tpamemilo 3a JABOMa MPWICTIUMU
KyTaMu (3BHUYaiiHa, TPSIMOKYTHA, piBHOOEIpEHa, MPSIMOKYTHA, MPSAMO KYT-

32. Hamucatu mporpamy, 1o iaeHTU(IKYE Mapajeniemnea 3a MpUIeriuMu
CTOpOHAMHU Ta KyTOM MK HUMHU (TIPSMOKYTHUK, poMO, KBaJpar, 3BUYANHUIA
napajeserninen).
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33. Hamucatu nporpamy, sika OOYMCIIOE CyMY HECKIHYEHOTO (DYHKIIIOHAIb-

W2 yh 2N : : 6
HOTO DS XX LN _X 13 Tounictio 107°. Pe3ynpTat
pany 1- R +(-1) N +1)!+ y

MTOKPOKOBOT'O CYMYBaHHS 3allMCAaTH Y OKpPeMHH (ailyl, Kyau TaKOK BHBECTH
KUTBKICTh YJICHIB psdy, ska Oyma oOuucieHa il 3a0e3rnedeHHs 3adaHoi
TOYHOCTI.

34. Hamucatu mporpamy, sika OOYHCIIOE CyMY HECKIHYEHOro (DYHKIIIOHAIb-

HOTO psy X3 X2 X2N+1
gttt eN T

oOYWCIIeHHsT 3amucaTH y OKpeMui (aiji, KyAu TaKOX BHBECTH KUIbKICTh
YIICHIB Py, sKa Oyna o0uucieHa s 3abe3meueHHs 3a1aH01 TOYHOCTI.

i3 Toumictro 10 Pesymbrar

35. Hammucatu  mporpamy,  ska  OOYHCIIOE  CyMy  HECKIHYCHOTO
smx _sin2x +S|n3x )

2 3
Pesynprar moKpokoBoro cyMyBaHHsI 3anmucarv y okpeMuid paiii, KyJiu Takox
BUBECTH KUJIbKICTh YJIEHIB Py, sika Oysia oOuucieHa Juis 3a0e3MeueHHs 3a-
JTaHOT TOYHOCTI. 3HAUCHHS X YUTAETHCA 13 ailiry (B MeKax -7 <X<1).

QyHKIiOHANIBHOTO paAxy  2( i3 Toumictro 107,

36. Hamucatu mporpamy, sika OOYHCIIOE CyMYy HECKIHYEHOTO (DYHKIIIOHAIb-
HOTO PsITy ZM
i=1
OoKpeMuil (aiin, Kyad TakoXX BHBECTH KIJIbKICTh YJICHIB psay, ska Oysa
oOuncneHa st 3a0e3nmedyeHHsl 3aJaHoi TOYHOCTI. 3Ha4eHHS X BBECTU 13
KJIaBiaTypH (B MEXax -7 <X<1).

i3 TounicTio 10°. Pe3ynbTaT 00UMCIICHHS 3amUcaTy y

37. Hamnwucatu nporpaMy, AKa OOYHCIIIOE CyMY HECKIHYEHOro (hyHKIIIOHAJIb-
HOTO Py Z( 1)'+1m i3 Tounictio 10°. Pe3ynbrar moKpOKOBOIo
i=1 i2
CyMyBaHHS 3allUCaTH y OKpeMui Qailn, KyAu TaKOX BUBECTU KUIbKICTh
YWICHIB pAdy, sika Oy/uia oOuucieHa Juis 3a0e3MeyeHHsl 3a7aH0i TOYHOCTI.
3Ha4YCHHS X BBECTH i3 KJIaBiaTypH (B MeXKax -7 <X<1).

38. Hanucatu mnporpamy, ska OOYHCIIOE CyYMY HECKIHYEHOTO psay
1+i4+l4+__ i3 Tounictio 10®. PesynbTar 0OYMCIICHHS 3aIMCATH y OKpe-
2

o o o . . 4
muii ¢aiin. OTpuMaHuil pe3yabTaT MOPIBHATH 13 TOYHHUM 3HAUCHHSIM 7 .
90
OO6uBa pe3ynbTaTH BUBECTH B (pailil 13 MOSICHIOBAJILHOIO TEKCTOBOIO 1H (op-

Malli€o.
39. Hanwucatu mporpamy, sika 004UCIIIOE CYMY HECKIHYEHOTO PSITy 1+312+512+_,_
i3 Toumictio 10°. Pe3ynbTar OOYMCIIEHHS 3amMCATH y OKpEMHH (hailil.
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. : : 2
Otpumanuil pe3ynbTaT MOPIBHATH 13 TOYHUM 3Ha4YeHHIM 7 . OOujBa
8

pe3ybTaTH BUBECTH B (haidil 13 MOSCHIOBAILHOIO TEKCTOBOIO 1H(GOPMAITIETO.

40. Hano macuB 100 HOBUTbHUX YHMCEN, SIKAWA 3UMTyeThbCs 13 (aiinmy. 3HalTH
KUIBKICTh CYCIAHIX TPIMOK 4YHCEJ, CyMa SIKHX HE MEPEBUILYE CEPEeIHbOTO
apu(METUYHOTO BCHOIO MacuMBY 4Yuceln. BuBecTH Ha ekpaH BiIMOBIIHE
[MOB1IOMJIEHHS.

41. 3naveHns ¢GyHKIii Y =exp(4x) MoxHA OGUMCIHTH Ti PO3KIAZOM B P

Maknopesa exp(4x)= Z (4;() 1+4X+(4§() +.. +(4r)]() +...  O6uucnutu

n=0
3Ha4YE€HHS (PYHKIIIT 3 TOYHICTIO & (OOYMCIEHHS MPOIOBKYETHCS 1O MOMEHTY,
NOKH a0COJIIOTHE 3HAYCHHS YEPrOBOTO UWICHY psALy HE Oyle MEHIINM & ).
[limpaxyBaTu KUIBKICTh WIEHIB PsAy, SKI HEOOXITHI MPOCYyMyBaTH IS
JOCSITHEHHS 33J]aH01 TOYHOCTI. Pe3yiabTaTu CyMyBaHHS Ta KIHIEBUU pe3yJib-
TaT BUBOJAUTHU y (hailll.

42. Hanwmcatu nporpamy TabymroBanus GyHkmii Y= X*sin(2x) ma nmpomixky
[a,b| i3 xpokom h. PesymbTar TaGymoBaHHS BuBECTH Yy (Baiin y 3pydHOMY

U1 CIpUMHATTA QopmaTi. Bu3zHauuTM MakcuMalibHE Ta MiHIMAJIbHE
3HA4YEHHS (PYHKIIIT HA TPOMDXKKY TaOyJIs1Iil Ta BUBECTH iX HA €KpaH.

43. 3nauenns dynkuii Y =In{l+5X) MoxkHA 06UHCIUTH ii PO3KIAOM B P

n+1 n
Maxmnopena In(L+5x)= %O: 16
n=1 n
TOYHICTIO & (OOYMCIICHHS MPOJOBKYETHCSA 10 MOMEHTY, IOKH aO0COJIFOTHE
3HAUEHHs YEpProBOTO WIEHy psay He Oyae MeHmuMm ¢ ). IlimpaxyBatu
KUTBKICTh WICHIB PATY, K1 HEOOX1IH1 IPOCYMYBATH JIJIsl JOCSATHEHHS 3a/1aHO1

TOYHOCTI. Pe3ynbTatu cyMyBaHHS Ta KIHIEBUH pe3yJIbTaT BUBOAUTH Y (haidl.

OOuncnut 3HaYeHHS QYHKINT 3

44. 3HaueHHA (YHKIII Y =arcctg(4x) Moxsa oGUMCIMTH il PO3KIATOM B PAN

T ® (—1 n+1 Ax 2n+1
MaknopeHa arcctg(4x)= 5t ngo =1 2n(+ 1)

Iii 3 TOYHICTIO & (OOYMCICHHS MPOAOBXKYETHCS JO MOMEHTY, MOKH a0o0-
JIIOTHE 3HAYCHHS YeproBOTO WICHY psAay He Oyae MeHiuM ¢ ). [limpaxyBatu
KUIbKICTb WICHIB Py, K1 HEOOX1HI TPOCYMYBATHU JIJIsl JOCSATHEHHS 3a/1aHO1

TOYHOCTI. Pe3ynbTat cyMyBaHHsI Ta KIHIIEBUI pe3yJbTaT BUBOJAUTH Y (haidll.

OO6uncnuTu 3Ha4eHHsT PyHK-

45. Hanwucaru nporpamy TaOymroBaHHA QyHKIIT y=x-2X +5.tg(x) HA IPOMDKKY
|a,b| i3 kpoxom h. Pesynbrar TabymroBaHHS BUBECTH Y (haill y 3pydHOMY

sl copudHATTS  (dopmati. Bu3HauuTH MakcuManbHE Ta MiHIMalbHE
3HaYeHHs (PYyHKLII Ha TPOMDKKY TaOyJIsI[il Ta BUBECTH 1X Y (ail.
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46. 3HaliTu KOpiHb piBHAHHS 2.345-x% +3.098—e0-556X =0, Meron BuGpaTn ca-
MOCTIHHO.

A7. 3uaiiti KOpiHb piBHSHHA (x+0.3)- (e 04X -1.456)+2.37=0. MeTox BuGpatu
CaMOCTIIHO.

48. OOGuucnutu cymy psny (st X <0) 13 Tounictio 0.0001

34 2 345 3
51 Xe— 3 XE+...

TIopiBHSTH OTPUMAHMIA pe3yabTaT i3 TounuM 3HadeHHsM ((1+X)2. Cymy

1-3x+

Ta KIJIbKICTh MPOCYMOBAHUX YJICHIB BUBECTH Yy (pai.

49. OOGuucnutu cymy psay (st x<1) 13 Tounictio 0.00005

4502 456y3,

1-4x+ 51 3

TIopiBHSTH OTPUMAHHIA pe3ynbTart i3 TounnM 3HaueHusM ((1+X) ™4 .Cymy Ta
KUIBKICTh MPOCYMOBAHUX YJIEHIB BUBECTHU y (paidJl.

50. Ha mmomuni gano N ki, 3a1aHUX KOOpMHATAMH CBOIX LIEHTPIB Ta pajaly-
camu (y BUIUISAI OKpemoro (aitny). Bu3HauuTh Ta BHUBECTH Ha €KpaH
KOOPJAMHATU TUX KiJ1, SIKI HE MalOTh NIEPETHHIB 13 IHITUMHU KOJIAMHU.

51. I3 3ajmaHOro IMIECTU3HAYHOTO YHMCJIa MOOYAyBaTH HOBE, CYCIIHI LU(PHU B
SKOMY TIOMIHSIHI MICIIIMM (TI€pIlia 3 JPYroro, TPETsl 3 YETBEPTOIO, I1°sATa 3
IIIOCTOIO).

52. 3amoBHuTH KBaapaTtHy Marpuiro 11x11 mimuvm wwmcmamu Bix 1 mo 121
3T1JIHO IPHUBEJACHOTO HIKYE aJITOPUTMY

53. Ha miommHi 3amano M kin (koopAvHATH LEHTPIB Ta iX pagiycu) T1a |
TOYOK (KOOpJAMHATH) y JBOX OKpeMux ¢ainax. BuBectn Homep Ta KOpau-
HATH TOTO KOJIa, SIK€ MICTUTh MAaKCUMAJIbHY KUIbKICTh TOYOK.

54. 3anoBHUTH KBaapaTHy Marpuiio 15x15 mimmmu yucimamu Big 1 mo 225
3T1JIHO IPUBEJEHOTO HUXKYE aJITOPUTMY
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55. Ha myomuHi KOoOpAMHAaTaMU BEpIIMH 3aJaHO R MpsSMOKYTHHKIB 31 CTO-
poHaMH, TapajelbHUMU OCSM KoopauHaT (y BUIJISLII OKpeMmoro aiiy).
Busnauntu Ta BUBECTH HOMEp Ta KOOPAMHATU MPSAMOKYTHHUKIB, III0 MAlOTh
MaKCHUMAaJIbHY IIOILY Ta MaKCUMaJIbHUI IIEpUMETD.

56. Hammcatn mnporpamy, sika OOYHCIIOE HOOYTOK T[] (LL
N=L (2N —1)272

TounicTio 10, Pe3ynpTar 004MCIeHHS 3anucaTti y OKpeMuid (aiin y BUIJImi
TaOaMIi mpu 3MiHI X Bix @ g0 b 3 kpokom AX (umrarothes i3 ¢aiiny).
PesynbpTaTi BUBOAWTH B (haiiil 13 MOSICHIOBAJILHOIO TEKCTOBOIO 1H(POPMAITIETO.

) 13

57. Y @aitm 3anucano macuB 10x10 i3 HymiB Ta onuHulk. BuBectu ioro y
aii, 31MCHUBIIN J3€pKabHE B1I0OpaXEHHSI BIJIHOCHO T'OJIOBHOI JllaroHa-
1.

58. Ha mmomuHi 3a1aHO KOOPAWHATH TPHhOX TOUYOK. BU3HAUNTH KOOPAMHATH
[IEHTpa KoJa, 110 MPOXOJUTh Yepe3 Il TOYKHU, SIKIIO BIJIOMO MOro paiaiyc.
PesynbTaTu 3anucatu y daiin.

59. Mano Ttekct, copmoBanmii y BuUrisiai okpemoro aimy. IligpaxysaTu
KUIBKICTh CJIIB Y TEKCTI, sIKI MalOTh OyKBH, III0 TTOBTOPIOIOTHCS y CJIOB1 HE
MEHIIIE JIBOX pas3.

60. Hdano Tekct, chopmoBaHWi y BUTIAL okpemoro (aitmy. IligpaxyBaTw,
CKUTBKM pa3iB y TEKCTI 3yCTPIYAEThCS CJOBA, SKI MOYMHAIOTHCI OYKBOIO,
BBEJICHOIO 13 KJIaBlaTypH.

61. Jlano TekcT, chopMoBaHUH y BUTIISLAI OKpeMoro (aitiry. BuBecTu Ha ekpaH
HaNIOBIIE Ta HAHKOPOTIIIE CIIOBO, K€ MOYMHAIOTHCA OYyKBOIO, BBEIICHOIO 13
KJIaBlaTypH.

62. I3 TpbOX 3adaHUX YHCeJ BUOpATH Ta BUBECTH Ha €KpaH Te, cymMa mudp
SKOTO € MAaKCUMAaJIbHOIO.

63. Bin mouarky excrniepumenty npoinuio N cexkynn (>10000). Busnauutu ta
BUBECTH Ha €KpaH KUIbKICTh 110, TOJAWH, XBUJIUH Ta CEKYyHJ, L0 MPOUILIN
B1JI [TIOYATKY €KCIIEPUMEHTY. Pe3ybTaT BUBECTH Y (hail.

64. TpukyTHUK 3aJ]aHO KOOpAMHATAMU MOro BEPIIMH Ha IUIOMIMHI (y BUTJIAII
okpemoro ¢ainy). BusHauuTtu Horo Tum (FOCTPOKYTHUM, MPSMOKYTHUH,
TYNOKYTHHUH, pIBHOCTOPOHHIH, piBHOOEIpEHUI).

. zl2 )
65. OOYMCANTH 3HAYCHHS 1HTErpaity | sinf(x)dx METOIOM MPSIMOKYTHHKIB

0
Ta TIOPIBHATHU 13 MOTO TOYHUM 3HAYEHHSIM (2-7r32).PesyJILTaTI/I OOYMCIICHHS

BUBOJIUTU HA €KpaH Ta y Qaii.
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1 dx

ol+X+X

HATH 13 WOTO TOYHHUM 3HAYCHHSIM ( % \/_)).PGBYJII)TaTI/I 00YHNCITIEHHS BUBO-
3+/3

66. OOUMCIUTH 3HAYEHHS IHTETPAITY METOJIOM Tparelii Ta nopis-

JUTH Ha €KpaH Ta y ¢ai.

. ml2
67. OOumciuTH 3HAYEHHS IHTErpany | 1

= _dx METoJOM Tparemii Ta
o 1+3cos(x)

MOPIBHATH 13 HWOTO TOYHHM 3HAYCHHSIM (%). Pesynbrati  0O4YMCIICHHS
BHUBOJIUTH HA €KpaH Ta y (aii.

68. Jlano 1ine mectu3HauHe yucio. [lepeBiputy, 4 cyma HOro Tpbox MepIInx
uudp piBHA Cyml TpbOX OCTaHHIX Ta BHUBECTHM Ha €KpaH BIANOBIIHE
MOB1IOMJICHHS. YK CII0 YnuTaeThes 13 aiy.

69. s meskoro BBEACHOTO 13 KjaBiaTypH IJIOTO TPU3HAYHOTO dYHCIa k
3HAWTH 3HAYCHHS N, IS IKOT'O k—ni npuiiMae MiHIMaJlbHE 3HAaYCHHS.

70. Mlano nBa daiinu. OauH MICTUTH J1aHl PO 00’ €MHU PivH, IPYTHil — PO iX
ryctuau. Hanucatu nporpamy, sika y TpeTik ¢aitn BUBOAUTH MacHu piJivH, a
Ha €KpaH iX CyMapHy Macy 3 BUKOPUCTAaHHSAM (pOPMATHOrO BUBOJIY Ta IOSC-
HIOBAJILHOI TEKCTOBOI 1H(pOpMaIIii.

71. Jlano pe3ynabtatu 20 eKCIEPUMEHTAIBHUX BUMIPIOBAHb Yy BUIJISII TEKCTO-
Boro (aitny. Hanmucaru nporpamy, sika BIIKMAA€ 2 HaWKpaIi Ta 2 HaWripiri
BUMIpH, a JIJIs1 16 1HIIKUX OOUYHCIIIOE cepeaHe apudMeTudHe 3HaueHHsI, adco-
JIOTHY Ta BIJHOCHY MOXUOKy. PesympTar momucye y BuxigHui daitn 3
BUKOPUCTaHHSIM (OpMATHOTO BHBOAY Ta TIOSICHIOBAJIbHOI TEKCTOBOI
1H(opmarrii.

72. I3 xiaBiaTypu BBOJIUTKCS JEAKE JECATKOBE IIiyie uncio. Hamcaru nmporpa-
My, sIKa BHU3HA4a€e: BBEJICHE YHUCJIO JOJIaTHE YU BIJI'€MHE; PO3PSAIHICTS;
NepeBOANTh MOro B JIBIMKOBY CHCTEMY 4YMCIICHHsS. Pe3ynbTaTu BUBECTH Y
daiin.

/3. Hamucatu nporpamy, sika Iijie YMCIO B JBIMKOBIA CHCTEM1 UYMCIICHHS
NePEeBOANTH B OY/Ib-KY 1HIIY CUCTEMY YMCIICHHS, 3aJaHy 13 KJaBiaTypH.

/4. Hanucatu mnporpaMmy, sika BHUKOPUCTOBYE (DYHKIIIIO 71l 3HAXOJKEHHS
MIHIMaJIBHOI BIJICTaHI MK MPSIMOIO Ta TOYKOIO, BBEJACHUMHU 13 KJaBiaTypH.
3HaliieHa BIJICTaHb Ta BBEJICHI BX1/IHI JIaH1 3alMMCYIOThCS y (aiii.

75. Hamucatu mnporpaMmy, sika BHUKOPUCTOBYE (DYHKIIIO [JIi 3HAXOKEHHS
MIHIMAJIbHOI BIICTaH1 MDXK JBOMA TapajeIbHUMHU NpsiMAMH. Bcl BXiaHI gaH1
3UUTYIOThCS 13 (pailiry. 3HaleHa BiJICTaHb AONUCYETHCA Y BUXITHUHN (haidi.
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76. Kopuctyrouucr poskmagom ¢yukmii f(X) B psag S(X), oOuwmcoutu ii
3HaueHHs. [ligpaxyBaTH KiJIbKICTh WICHIB CYMYBaHHS, K1 3a0€3MeUyIOTh
tounicTh 0.00001.

S(x)= Z (DK >2(k Ji X <1 f (x) = arctg(x)

77. IlpsmokyTHi 00JacTi Ha TUIOIIMHI 3a/JaHl KOOPJWHATAMH CBOIX BEpIIHH,
3amucanux y ¢aiini. Hamucatu mporpamy, sika 3a BBEICHUMH 13 KJIaBiaTypH
KOOpJMHATaMH TOYKW BUBOJUTH Yy 1HIIUHN (aiiil KOOpAWHATH TUX 00JacTel,
KM JIJaHA TOYKa HAJIEKUTb.

78. OguH (aiinm MICTUTH PEe3yNbTaTH €K3aMeHy 13 iH(opmaTtuku. [HmmA —
npi3Buiia CTyAeHTIB. BuBectn y omun (aiin iMeHa BCIX BIAMIHHHKIB, Y
Opyrui — BciX JnBillouHWKiB. Ha exkpaH BHBecTH cepenHiil Oan rpynu 3a
€K3aMEH 3 BUKOPHUCTAHHSIM (POPMATHOTrO BUBOAY Ta MOSCHIOBAJILHOI TEKC-
TOBOI1 1H(}OpMaIlii.

79. Hamucatu nporpamy, sika mudpye ¢daiia i3 TeKCTOM 3a JOMOMOIOK KO-
70BO1 TaOu1ll. Pe3ynbTar 3anucyeThesl y 1HIINN hail.

80. ¥V daitmi mictutbes iH(OpMAIlS TPO BUTPAIIHY KOMOIHAINIO 13 IECTH
nudp. Hamucaru mporpamy, sika HPOMOHYE BBECTH 13 KJIaBlaTypH IIICThb
1udp, Ta BUBOJUTH MOBIJIOMJICHHS MPO KUIbKICTh HUGP, SIK1 OYJI0 BiaragaHo
(mopsiIoK CitiyBaHHs UMP MAa€ 3HAYCHHS).

81. ¥V ¢aiim 3anucano 50 pizHOMaHITHUX IUdpoBUx KoMOiHaiil (5 1mudp).
Hamucatu nporpamy, sika 3a BBEJIEHOK BUTPAIIIHOIO KOMOIHAITIEI0 BU3HAYAE
KIIBbKICTh BUTPAIIHUX KOMOIHAIIN y (hailyll Ta BUBOJUTH 1X MOPSIKOBI HOME-
pu y okpemuii daiin. [Topsmok ciimyBanHs 1udp 3HAYCHHS] HEMAE.

82. I3 knaBiaTypu BBOJUTHLCS MOCTIAOBHICTh HUIMX uucen (yucio 0 o3Hauvae
KiHEeIlb BBEJCHHS MOCHIA0BHOCTI). HaliTh MiHIMalbHE Ta MaKCHMajbHE
YUCJIO0 MOCITII0BHOCTI.

83. I3 kmaBiaTypu BBoaUTHCS mociioBHICTh N mimux uncen. ChopmyBaru Ta
BUBECTHU Yy (paill HOBY IMOCIIIOBHICTh, B SIKIi YHMCJIO 3aMIHEHE CYMOIO CBOIX

ugp.
84. B xBampatHiii Marpuimi 20x20 3HaWTH MaKCUMAaJIbHUN €JIEMEHT, IO

3HaXOJUThCA Ha MepuMeTpi (KpaHIX psAKaXx Ta CTOBIIAX) MATpHUIll Ta
MIHIMAJIbHUM €JIEMEHT 11032 IEPUMETPOM MaTPHIIi.

85. Hano matrpuist 20x20, ememeHTamMH 5KOi € a00 HyINi, a00 OAMHUYKH.
Hanucatu nporpamy, sika BU3HAya€ HOMEp CTOBIILA, 110 MICTUTh MaKCH-
MaJbHY KIJIBKICTh HYJIB, Ta HOMEp pAJKA, 10 MICTUTb MaKCHUMAaJIbHY
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KUIbKICTh OJJUHUYOK. MaTpuilto copMyBaTH y BUTIISLII OKpeMOro (aiiy.

86. CTBOpUTH MacHUB CTPYKTYp, IO MITUTh HACTYNHY iH(opMaIlito aBTOOyCHI
MapuIpyTH: HOMEp peicy; MyHKT MPU3HAYEHHS; Yac BIJIIPABJICHHS, Yac y
J0p031; 3arajbHa KUJIbKICTh MICIb Y aBTOOYC1 (odopMieHa y BUTJTISAL OKpe-
Moro (aitmy). 3untaru naHi 13 (aiiry Ta BUBECTH MapuIpyTH, BIIOPSI/IKY -
BaBIIM X 3a YacoM BiAmpaBjieHHsS. SIKIIO dac BlI[HpaBJIeHHH OJIMH 1 TOM
caMui, TO IOJaTKOBO BIOPSAKYBATH iX 3a KUIBKICTIO MICIb Y aBTOOYCI.

87. Ine n-ta cekyHma eKCIepuMEHTY (BBOAUTHCSA 13 KiIaBlaTypu). Bu3HauuTw,
KUTbKHY TTOBHMX JIHIB, TOJIMH Ta XBUJIMH, 110 TPOMIIIIIN Bl TOYATKy €KCIIEpH-
MeHTy. BxXigHi Ta BUXiH1 TaH1 BUBECTH Y (haidil.

88. Hano marpuiss 25x20, ememeHTamMu sKoi € abo HyJi, ab0 OJIMHHYKH.
Hamucatu nporpamy, sika 3aMmiHsi€ HYJIi Ha OIMHAYKA B TOMY BHUIAJIKY, SKIIIO
10 CYCIJICTBY 3HAXOJUTHCS HE MEHIIIE TPhOX OAMHHYOK. Marpuiro chopmy-
BaTH Y BUTJISI/II OKpeMoro (aiiny.

89. Hano  miiicHe  4YHCIO X. OOunciMTH  3HAYCHHS  BHpa3y
(Xx=2)(x—4)(x—-8)...(x—128)
(Xx=D(x—-3)(x=5)...(x—127)

BUPA3y JAOMUCYETHCS B HHOTO-K.

Uucno X uurtaerbes 13 ¢ainy, a 3HAYEHHSA

90. Hano neomipay maTpuiro 10x10 enemeHTiB (y BUIIISIAL OKpeMOTO daiiny).
Ski1o0 cyMa eJieMeHTIB HaJl TOJIOBHOIO JIIarOHAJLIIO PiBHA CYyMI €JIEMEHTIB TI1]]
HEI0, TO 3aMIHUTH BCI JlarOHaJIbHI €JIEMEHTH 1X CepeTHIM FeOMETPUYHUM Ta
BUBECTH 11 HA EKPaH.

0l1. I3 kiaBiaTypu BBOAMTBCSA MOCIIIOBHICTh 13 20 umcen. SIKIIO HACTYITHE
BBEJICHE YHMCJIO BIIPI3HSIETHCS Bl MOMEpEeaHLOro Oubiie HiX Ha 25%, TO
nporpaMa MOBIJOMJISIE TIPO HEKOPEKTHUM BBiJ Ta MPOIOHYE IOBTOPUTHU
crpoOy. Uucna BUBeCTU y OKpeMuil (ailn y pAnok. Y HACTYMHOMY PSAKY
BUBECTH 3HAUYEHHS iX JIOOYTKY Ta KUIBKICTh HEKOPEKTHO BBEJCHUX YHCEN 13
BI/IMOBITHOIO MOSICHIOBAJILHOIO TEKCTOBOIO 1H(OpMAIIi€TO.

92. O6uucauT 700YTOK MIHIMAJIBHOTO Ta MAaKCHMAJIbBHOTO 3HA4€Hb (DYHKITT
Ha 3aJaHOMY NMPOMDKKY. KiJIbKICTh 3Ha4€Hb apryMeHTy piBHa 19. AprymeHT
MIHSEThCA B ToyaTkoBoro 3HaueHHs 0.1 3 kpokom 0.05 pamian.

F()=-tC __ c=3452, b=1673.
(b—x)sin®(x)

93. Hamwucatu nporpamy, sika 4uTae i3 ¢aiily H10BUIbHY KUIBKICTh JEKapTOBUX
KoopauHaT (X,Y) TOYKM Ha IUIOUIMHI Ta OOYMCIIIOE iX MOJSPHI KOOPAMHATH

L 0a@. Pe3ynbTaT BUBOJUTHLCA HA €KpaH Ta y Gaiisl okpeMuit (aii.
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o a- by

94. JIns pyukmii f(X) =

In“(a+3)

cs B1J moyaTkoBoro 3HadeHHs 1.1 3 kpokom 0.2 10 kiHIeBOro 3HaueHHs 4.1

(untaroThed 13 (dainy). Y onuH (pail BUBECTH TUIBKU BiJ’€MHI 3HAUYCHHS

¢GyHKIIT Ta 1X KUIBKICTh, Y 1HIIMN — TUTBKA JAOJATHI 3HaUCHHS QYHKIT Ta iX
KITBKICTb.

,a=1.352, b=1.105 aprymeHT MiHSIETH-

95. I3 kmaBiaTypw BBOAMTHCS PSAJOK CIIB, PO3AUICHUX IOBUIHHOIO KiJIBKICTIO
mpo6uiB. Bumanutu Bl aummHI Tpooim (O11bIIe OTHOTO) Ta MUKIIYHO 3CY-
HYTH CJIOBA Ha TpU no3ullii. Pe3ynbTaT BuBecTH K (aitn. [linpaxyBaTu Takox
KUTbKICTh BHIQJICHUX TIPOOLITIB.

96. Ilepuiuii eneMeHT reOMEeTpUYHOI mporpecii piBHUM 2, a 3HaMeHHUK — 1.5.
HactynHuii uneH mporpecii yTBOPIOETbCS MHOMKEHHSIM IONEPEAHbOTO Ha
3HAMEHHUK Mporpecii. 3HalTu JOOYTOK YJIEHIB T€OMETPUYHOI MPOrpecii, sKi
Oumeri @ Ta MeHmi b (X 3HA4YeHHS 4YMTAlOThCA 13 (pailmy). 3HadeHHs
N0OyTKY AOMKCATH Y BUXITHUN (Daidl.

97. JlaHO MBOMIpHHUMA MacHB C10 o HCEIL, IO JIeKATh B MEkKaX Bix 1 mo 100

(y Burisal okpemoro (aiinny). 3HalTH HaWOUTBIINN €IEMEHT MAacuBy, SAKUN
IinuThes Ha 3 0e3 ocradul.

98. Hammcatm mporpamy st poOOTH 13 BeKTOpaMH. UjaeHaMH Kiacy €
JIEKapTOBl KOOPJMHATH MOYATKY Ta KIHIS BEKTOpa Ha IUIOMIMHI. MeTtogaMu
KJIaCcy €: BBIJI BEKTOpa 3 KJlaBlaTypH; BUBIJ BEKTOpa Ha €KpaH; OOUUCIICHHS
Ta BUBIJ JIOBXXUHU BEKTOpa. BiH MOBHHEH TaKOXX MICTUTHU TMEPEBaHTAXKCHUM
KOHCTPYKTOp, JIECTPYKTOp, Omepallii JoJaBaHHS Ta BiAHIMAaHHS BEKTOPIB,
CKaJISIpHUM JOO0YTOK, MHOKEHHS BEKTOpa Ha YHUCJIO Ta IEpPEBIpKYy OpPTO-
TOHAJIBLHOCTI BEKTOPIB.

99. /IBa TpUMKYTHUKH Ha IUIOLIMHI 33J]aHO KOOpAMHATaMH iX BepiiuH. BusHa-
YUTH Ta BHUBECTH Yy OKpeMHUM ¢aill BIJHOIICHHS IUIONI Ta BIJHOIICHHS
NEePUMETPIB JaHUX TPUKYTHUKIB.

100. I3 knaBiaTypu BBOJAMTHCS JOBUIbHUHN TEKCT. BuBecTu el TekcT y aiin,
BUJIUIMBIITK CHMBOJI, 3aJ]aHUH 13 KJIaBlaTypH 10 o0u/1Ba OOKM CUMBOJIAMHU !.

a . o
101. Jlano tpu apoOu BuIy %b_z % (3unTyroThe 13 (aitiny). Busnauutu ta
2 M3
BUBECTH Ha €KpaH HANUOUIBIINKI Ta HAMMEHIIHM api0.
102. I3 knaBiaTypu BBOJIWTBHCS MOCHIIOBHICTH 13 N 1imx uucen. Busectu y
¢daiinm HOB1 ymMcla, sIKI OTPUMAIOTHCA B PE3yibTaTi 3anucy mudp 4ducen y

3BOPOTHOMY MOPSIKY.
103. ¥V ¢aitmi 3amano xkoopauwHatd N TOYOK Ha IUIOMIMHI. Y 1HIIMK dai
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BUBECTH KyT MDK BICCIO aOCIHC Ta TPOMEHEM, IO 3 €JHYE TOUYKY 13
MO4YaTKkoM KoopauHat. Ha ekpaH BUBECTHM HOMEpP Ta KOOPAWHATH TOYKH,
IUIS SIKO1 LIEM KYT NMPUMMAE MaKCUMaJbHE 3HAUCHHS.

104. V ¢aiini 3anmrMcaHo KOOpAWHATH TPHOX TOYOK HA TUIONIMHI. BuzHauwtw,
9 JIGKATh 111 TOYKHA HA OJHIA MpsSMiM Ta BUBECTH Ha €KpaH BiJIMOBIIHE
[MOB1TOMJIEHHS.

105. Jlano koopamHATH TOYOK X;,Y;; X5,Y,: Xg,Ys: X,,Y,. BusHauutH 1

BHMBECTU Ha €KpaH Ta y (aill TOKH, JUIs SKMX KyT MK Biccio alOcuuc 1
IPOMEHEM, 110 3’ €HYE TOUKY 3 TOYaTKOM KOOPJIMHAT, € MAKCUMAJIbHUM Ta
MIHIMaJIbHUM. BUBECTH Tak0X 3HAYEHHS KyTa.

106. ®dynkmis y(X) 3amaHa TaOIHUICIO:

X.

i Xy X, X3 Xy . Xo0

Yi Y1 Y, Y3 Y4 s Y20

OOuncnuTy 3Ha4eHHsA Li€i QyHKUII B JOBUIBHIA TOYIl X, < X< X,, 3riJHO
TV X—X
dopmynu miHiMHOT iHTepnonAmii:  Y(X) =Y, + ﬁ(yi 1Y ), e
i+1 i
X SX< X,

107. OpnoBumipHuii MacuB A ckiamaerbes 3 30 emeMeHTIB (y BHTIISAII OKpe-
Moro (aitsty). 3HalTH Ta BUBECTU YUCJIA, SIKI 3yCTPIYAIOTHCSI B MACHUBI O1J1b-
e ogHoro pasy. IlizpaxyBaTu TakoX, CKUJIBKH pa3iB BOHU 3yCTPIYAIOTHCS.

108. [aHO TEeKCT, B IKOMY MICTUTBCS JiBa CUMBOJU ‘“+”. [IOMIHATH MiCLSIMU
MOCTIIOBHICTh /IO TEPIIOr0 CHUMBOJY, 13 IMOCTIJOBHICTIO IICJSI JPYTrOro
CUMBOJTy. BHXITHUNA TEKCT BBOAMWTHCS 13 KIIaBlaTypH, a PE3yJbTYIOUHH
BUBOJUTHLCA Y (ait.

109. CrBoputu Kjac i3 ajsg poOOTH 31 CHCKOM CTyAeHTIB. [lomsimu knacy €
Ipi3BUIIE, HOMEP TPYyNU Ta OIIHKUA 3a TPU CEMECTpOBI ek3ameHH. JlaHi
KJIacy 4yuTaroThes 13 ¢ainy. Ha ekpaH BUBOJATHCS ABIMOYHUKU 13 TPYIIH,
3a/IaHOI 13 KJIaBlaTypH.

110. CrtBopuTH Kjac 1jisi poOOTH 13 TPUKYTHHKaMU. YieHaMu Kjacy € Koop-
JIMHATH BEPILIUH TPUKYTHHKA HA TUIOLIMHI. MeToJlaMu KJacy € TepeBipka
ICHYBaHHsSI TPUKYTHUKA, OOYMCIIEHHS Ta BUBIJ BIJIOMOCTEH MPO HBOTO:
JOBKMHA CTOPiH, KyTH, TUIomIa, nepumerp. [lependauntu joriuHi onepartii
MOPIBHSHHS TPUKYTHUKIB 32 iX IJIOIIAMHM Ta TEPEBIPKY, YME€ TPUKYTHHUK
PIBHOCTOPOHHIM.
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Homarok Nel. OcHoBHI 3aro;10BouHi ¢aiiu C++

3arosioBo4HUN (han

Kopotkuit onuc

ctype.h [leperBopeHHs Ta 0OpOOKa CMBOJIIB
math.h Matemaruyna 616J110TeKa
stdio.h CranpaptHa 616J110T€Ka BBOY-BUBOAY
stdlib. h Oynkii CI)OpMa”‘[HOFO NIEPETBOPEHHS TaHUX
(psiiKa B 4KCJIO 1 HABIIAKK)
string.h OynK1iT 111 POOOTH 13 PATKOBUMHU

3MIHHUMHA

windows. h

®aitn qyig niaTpuMku pooutu Windows-
JIOJaTKIB

CrangaptHa 0610;110T€Ka MOTOKOBOT'O BBOJTY -

iostream
BUBOJTY
CrangaptHa 610;110T€Ka MOTOKOBOTO BBOJTY -
fstream : N
BHUBOJly IpH po0OOTI 3 ainamu
@DyHKIIT 711 opraHizailii KOHCOJIbHOrO
conio.h BBO/Iy-BUBOJTY IPH pOOOTI 13 TEKCTOBUMHU

JTAHUMHU

Joparok Ne2. ba3oBi Tunu JaHuX

Twun nagnx Hassa Jliana3oH 3HaYEHb
char [liaui JOBXXMHOIO HE MEHIIIE 8 OIT -128 . .127
unsigned int | be3 3HaKOBMIA 1TiIHiA 0..65535
short int (short) | KopoTtkwii 1iuit -32768 . . 32767
unsigned short | be33nakoBuii KOPOTKHI ITiTHIA 0..65535

int Iinmit

-32768 . . 32767

unsigned long

be3snakoBuil JOBrui 1IN

0..4294967295

: JloBruii miimii -214748348 . .
long int (long) 2147483647
float JlificHuii oTMHAPHOT TOYHOCTI 3.4E-38 ..3.4E+38
double JliYicHMI TOABIMHOT TOYHOCTI 1.7E-308 . . 1.7E+308
long double JI1iicHMI MaKCUMaJIbHOI TOYHOCTI 3.4E-4932 . .
1.1E+4932
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JoaaTok Ne3. OcHoBHi cnenudikaropu popmary pyukuii printf

CnenudikaTop dopmar

%cC CumBOI

%d JleCATKOBE IiJI€ YMCIIO 31 3HAKOM

%i JlecsTKOBE I[iJI€ YUCIIO 31 3HAKOM

%%e HayxoBwuii ¢popmar (psiikoBa
OyKBa €)

O%4E Hayxkoswuit ¢popmar (mponucHa
oykBa E)

04f JlecAaTKOBE YHCIIO 13 TIJIaBAI0Y0I0
KPAITKO¥O

%g JiiicHa BEITMYHH SIK f abo E B
3aJIC)KHOCTI BIJT 3HAUCHHSI

%s Panokx cumBomiB

%u JlecsaTkoBe 11ijie yncio 0e3 3HaKy

%% 3HaK %

MookHa Jieno po3IMpPUTH BU3HaUYeHHS crienudikaiiii popmary: nicis %

MOXHA 3a7aTH YUCJIO0 MO3UIIIH, 1110 BUAUIAIOTHCS JJIs1 JaHOTO (hopMary.

Hanpuxian:

$10.5f (s AECATKOBOIO YKCIA 13 TUIaBal0YOK KOMOIO)
$104 (7151 1IeCATKOBOIO II1JI0T0 YKCIIa 31 3HAKOM).

149



Homarok Ned. OcuoBHi onepaunii MoBu C++

Oneparis Kopotkuit onmc [Ipuknan
3aCTOCYBaHHS
Binapui apugmeTnuHi onepaiii
+ [Tmroc (momaBaHHs apuMETHIHUX x+y
OTICPAH/IIB)
B Minyc (BimHIMaHHS apu(PMETUIHUX x-y
orepaH/IiB)
* MHOXeHHS x*y
JlineHHs (SIKIO onepaH Iy IUIOYUCENbHI, x/y
/ aOCOJIIOTHE 3HAYEHHS PE3YJIbTATY
3a0KPYTIIFOETHCS JI0 IJIoTo, To6T0 20/ 3
JOPIBHIOE 6)
2 3aJIMIIOK Bl AJIEHHS [EJTOYHUCETHLHUX x3y
orepaniB (Hanpuknan 17%3=1)
YHapHi apudmMeTuyHi onepauii
+ YHapHuii moc (MITBepHKEHHS 3HAKY) +x
- YHapHuil MiHyC (3MiHA 3HAKY) -X
[HKpemeHT (30UIbIICHHS HAa OJUHULIO): m++
npedikcHa onepailis (++x) 30UIbIIyeE Olle- ++n
++ pana Ha 1 10 MOro BUKOPHUCTAHHS;
nocTdikcHa omneparlis (x++) 30UIbIITYE
onepan Ha 1 micist Horo BUKOPUCTaHHS.
JlekpeMeHT (3MEHIIIeHHs Ha OJIMHUIIIO): --X
npedikcHa orepailist (—-x) 3MEHIITy€E Olle- y-—-
-= pang Ha 1 10 Oro BUKOPUCTaHHS;
nocTdikcHa omepaiis (x--) 3MEHIIye
orepan Ha 1 micist Horo BUKOPUCTaHHS.

Omnepauii NPUCBOEHHS

Omnepairis KopoTtkuii onuc
x=y 3MiHHINA X IPUCBOIOETHCS 3HAYEHHS 3MIHHOI ¥
x+=y O3Havae x=x+y
X-=y O3Havae x=x-y
x*=y O3Hauae x=x*y
x/= O3Hauae x=x/y
x%= O3Havae x=x3%y
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Jonatok NedS. OcHoBHI MaTemMaTH4Hi PpyHKii 0i0ioTexkn math. h

OyHKITIS

/1 010;110TeKH Orue
1 abs (x) OOuwncieHHs] MOTYJISI YrClia (TIIBKA JJIS IITHX
YHCeN)
2. acos (x) OOuurcneHHs apKKOCUHYCa X (B pajiaHax)
3. asin (x) OOuncneHHs apKCUHYC X (B pajiaHax)
4. atan (x) OOuMCIIeHHS apKTaHTeHca X (B pajiaHax)
5 atan2 (x/ | OGuucieHHS apKTaHTCHCA BiTHOIIEHHS X Ta Y
' y) (B pamiaHax)
[loBeprae niicHe 3HaYEHHS, 110 BIJMOB1AAE
6. ceil (x) HaMEHIIIOMY IIIJIOMY YHCITy, O1TbIIIOMY 200
pIBHOMY X
7. cos (x) OO04ucneHHs KOCUHYCa X, 33/IaHOTO B pajllaHax
8. cosh (x) OO0uunciieHHS rinep60nqu9r0 KOCHHYCA X,
3aJIaHOTO B pajilaHax
9. exp (x) [loBepTae pe3ynbTar niﬂgeceHHH qucia e J0
CTENeH1 X
10. fabs (x) OOuucieHHs: a0COIIOTHOIO 3HAYEHHS! AIMCHOTO
qyucia x
[ToBeprae nificHe 3HaYEHHS, 110 BIJMOBiAAE
11. floor (x) HaOUIBIIIOMY IIIJIOMY YHUCJTY, MEHIIIOMY a00
PIBHOMY X
12 fmod (x,y Ocraua Bij I[IJIOYUCIICHOTO JIJICHHS X HA Y
' ) JIMCHOTO THITY
13. log(x) OO4MCIIeHHS HATYpalbHOrO Jiorapudma x
14. logl0 (x) OO4MCIIeHHSs IECSITKOBOrO Jorapupma x
15. pow(x,y) [ligHeCceHHs X JI0 CTEIeHl y
16. sin (x) OOuuCIIeHHs CUHYCa X, 33JIaHOTO B pajliaHax
17 sinh (x) OOuunCIeHHs CUHYCa rin§p60niQHor0 X,
3aJIaHOTO0 B paJilaHax
18. sqrt (x) OO4MCIIeHHS KBaIpaTHOTO KOPEHS X
19. tan (x) OOuucneHHs TaHT€HCa X, 33JIaHOTO B pajiaHax
20. tanh (x) OO4MCIIeHHS TaHTE€HCA TINEePOOJIIYHOTO X,

3aJIaHOTO B paJilaHax
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JlomaTok Neb.

Omnepauii nOpiBHAHHA

Omnepartis 3HavYCHHS
< Menue
<= Memrie abo piBHO
== PiBHO
>= bisbire abo piBHO
> binbiie
I= He piBHO

JloriuHi onepauii

Onepartisi 3HaYEHHS
&& Jloriune I (AND)
| | Jloriune ABO (OR)
/ Jloriune 3anepeyeHHs
' (NOT)

Honatok Ne/. Moxnsi cnenudikaTtopu aprymenty mode

3HAYEHHS Kopotkuii onuc

r BigkputTs daiisty TIIBKY JUIsl YUTAHHS.

14 BiakputTs daiisry TUIBKH 1151 3a1TUCY .

a BiakputTs ¢aiiity TUIBKHY 111 1oJaBaHHA 1H(POpMAIlii B
KiHelb (ainy. Akio daiin He icHye, TO BiH 0yJie CTBOPEHUH.

r+ BiakpuTTs BKe 1CHYI04UOTO (haility 1Jis1 YUTAHHSA Ta 3aIHCYy.

w+ CTBOpEHHs HOBOTO (hailily AJis YUTAaHHS Ta 3aIUCY.

BiakputTs daitity y pexkumi YUTaHHS Ta 3aMUCy JJIsI
a+t Jo0/1aBaHHs HOBO1 iH(opMariii y KiHelb ¢anny. SAxio ¢aii He
ICHY€, TO BiH OyJi€ CTBOPEHUH.
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JoaaTok NeS. OcHOBHi (pyHKUII 1J151 po0OTH i3 pAAKOBUMH 3MiHHUMU
0i0stioTexn string. h

OyHKITISA

Koporkuit onmc

IlosicHenHs

IIOBEPTAE TOKUHY

[ToBeprae akTruny

strlen (ch) paaky ch JIOBXXUHY psJIKa, HE
BpPaXOBYIOUH HYJIb-CUMBOJI
[lopiBHIOE Sxmo chl<ch2, o
IMOCHUMBOJIBHO PSIKH pe3yJbTaT BiJI’€MHHUM,
stremp (chl,ch2) chlra chZ Ao chl1=ch2, To
pe3yabrar piBHuu 0,
AKIO chl>ch2—- pe3ynbTar
JIOJTATHUM.
[lopiBHIO€ niepui n JI71s mepiivx n CUMBOJIIB:
CHUMBOJIIB PSIKIB SIkmo chl<ch2, To
strncmp (chl,ch2 chlra ch2 pe3yiabTaT Bl €MHUH,
'n) Ko chl= .ch2, TO
pe3ynbTar piBaui 0,
AKIO chl>ch2—- pe3ynbTar
JIOJATHUM.
Komitoe cumBoiu Hynb-cuMBOI npH IbOMY TEX
strcpy (chl,ch2) psanka ch2 'y psaiok BKJIFOYAETHCS
chl
Komiroe n cumBoniB | KiHelb psika BiKUIA€THCA.
psanka ch2 'y psaiok SIKII0 HYIB-CUMBOI Y
strncpy (chl,ch2 chl BHX.i'HHOMy DALY
n) 3YCTPIHETLCA paHille,
KOITIFOBaHHSI IPUIUHAETHCS, a
penITa CUMBOJIB PsiKa
OMOBHIOKOTECA ‘\0’-MH.
Jomnucye psinok ch2 [Tepmwuii cumBos ch2
1o psiaka chl 3aMKUCY€ETHCS HA MICIE HYJTb-
strcat (chl,ch2) cuMmBONy psaka chl. Jlo

PE3YILTYIOUOTO
chlnomaerbcsa ‘\0’.
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strcatn(chl,ch2
,n)

Jlonucye nepuri n
CUMBOJIIB psiika ch2
10 psinok chl

n CUMBOJIB psiika ch2
3amuCcyeThes 10 s,
MOYMHAIOYH 3 MICUS HYJIb-
cumBoOily chl.

strchr (ch, s)

[llykae cumBOI Sy
psaaxy ch

[ToBepTae Bka3iBHUK Ha
nepiie BXOKEHHSI CHMBOJTY B
PAIOK crpasa. Ko moro
HeMmae — noeepraerbcst NULL

strrev(ch)

3MIHIOE TOPSAOK
CUMBOJIB y psKy ch
HA NPOTUJICHKHUMN

JI3epkasibHe B11OOpaxXeHHs
psanka ch

strstr (chl,ch2)

[ykae miapsgoxk ch2
y paaxky chl

[Tomryk nepioro BXOKEHHS
ch2 y chl. B pa3si Bgajnoro
MOLIYKY MMOBEPTAETHCA
BKAa31BHUK Ha €JIEMEHT 3
chl, 3 9KOro NOYMHAETHCA
ch2, inakme — NULL.

strtok (chl,ch2)

Po36uBae psijiok Ha
JIeKCEMU

DyHKIIis TOBEPTAE BKAa31BHUK
Ha JiekceMy B chl,
B1JIOKpPEMJIEHY CUMBOJIOM 3
Habopy ch2 (nmpoOinamu abo
PO3JIJIOBUMH 3HAKAMH ).

atoi (ch)

[lepeTBOpIOE PSIIKOBY
3MiHHY ch'y
nudposuit hopmar
I[LJIOT'O TUITY

[ToBepTrae yncioBe 3HAYCHHS
IILJIOTO TUITY 0€3 IepeBIpKU
KOPEKTHOCTI MEePETBOPEHHS

atof (ch)

[TepeTBOprO€ PAIKOBY
3MiHHY ch 10 TuIy
double

[ToBepTae unciioBe 3HaUYCHHS
JTIMCHOTO THUITY TTOABIMHOT
TOYHOCTI 0€3 MepeBipKu
KOPEKTHOCTI IIepETBOPCHHS
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Jonatok Ne9. OcHoBHi ¢pyHKIil 1151 po00oTH i3 cuMBoJIamMu 0ibJIioTekH

ctype.h
OyHKIis Koporkuit onmc [losicHEHHS
[epeBipsie uu € [loBepraerncs true, KO
isalpha (ch) cUMBOJI ch OyKBOIO ch € 6ykBoro abo udporo,

abo nudporo (A-Z, a-z,
0-9).

1Hakmie false

isspace (ch)

[lepeBipsie um €
CHMBOJI ch IIPOITyCKOM
(mpoOu1, TabyIsIIIIs,
CHUMBOJI HOBOT'O PSI/IKa,
HOBOI CTOPIHKH).

[ToBepraerscsa true, KO
ch € y3araJibHEHUM
npoOutoMm, iHakue false

isdigit(ch)

IlepeBipsie un ch
udporo (0-9).

[ToBepraeTbes true, SKUIO
ch e uudporo, iHakuie false

islower (ch)

IlepeBipsie uu ch €
OYKBOIO HUKHBOTO

pericrpy.

[ToBepraerbess true, sKIIO
ch € OYKBOIO HUKHBOTO
pericTpy, 1Hakiue false

IlepeBipsie uu ch €

[ToBepraerscss true, KO

isupper (ch) OYKBOIO BEPXHBOI'O ch € OYKBOIO BEPXHBOI'O
pericTpy. perictpy, iHakre false
IlepeBipsie uu ch € [ToBepraerscst true, sKILIO
ispunct (ch) CHUMBOJIOM NIYHKTYyaIlii | ch € CHMBOJIOM ITyHKTYaIlii,

(., :; ? ! Tomo).

1HakIre false
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10.

11.
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14.

15.
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3MICT

MepeamoBa. . . . . . .
JlaGopaTtopHa po6ora Nel

Po6ota B iHTErpoBaHOMY CEPEIOBUII pO3POOKH

Microsoft Visual Studio .

TeopernyHi BiTOMOCTI

3aB/IaHHS 1151 BUKOHAHHSI
JlabopaTopHa pooora Ne2

Bgix ta BuBia iHpopmartii B C++. Ilotokosi onepariii MoBu C++

TeopeTudHi B1IOMOCTI
3aB/aHHs 1J1s1 BAKOHAHHS .
JlabopaTopHa pooora Ne3

JliniitHi nporpamu. O6urcneHHs apupMeTUYHUX BUPa3iB Ta

MaTeMaTUYHUX (QYHKIIIHI

TeopernyHi BiIOMOCTI . :

[Tpukiiagm BUKOHAHHS 3aBIaHHS .

3aBaaHHs TSI BAKOHAHHS
JlabopaTopna pooora Ned

OnepaTopu po3rajlyKEeHHS .

TeopeTudHi BiIOMOCTI . :

[Ipukiianm BUKOHAHHS 3aBJaHHS .

3aBaaHHs JU1sl BAKOHAHHS .
JlabopaTopna pooora NeS

ITpocTi HMKIH 13 BIIOMUM YHUCJIOM ITOBTOPIB .

TeopeTudHi B1IOMOCTI

[Ipukiiagym BUKOHAHHS 3aBIaHHS

3aBaaHHs JU1sl BAKOHAHHS
JlaGopaTtopna podora Ne6

[TpocTi HMKIK 13 HEBIJIOMHUM YHCJIOM TTOBTOPIB .

TeopeTudHi BiIOMOCTI :
[Tpuknaam BUKOHAHHS 3aBAaHHS
3aBaHHS 1151 BUKOHAHHS.
JlaGopaTtopna po6ora Ne7
[IporpamyBaHHs 3 BUKOPUCTAHHIM (QYHKIIIH .
TeopeTndHi BiIOMOCTI.
[Tpuknaam BUKOHAHHS 3aBAaHHS
3aBmaHHS JJIs1 BUKOHAHHS
JlaGopaTtopna po6ora Ne§
Bxnaneni mukim ta 3aga4i 00poOka MacHBiB
TeopeTudHi B1IOMOCTI
[Ipuknaayn BUKOHAHHS 3aBIaHHS .
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3aBaaHHs JIsl BUKOHAHHSI
JlaGopaTtopna po6ora Ne9
Pobora 13 ¢aiinamu.
TeopernyHi BiIOMOCTI
[Tpukitagyn BUKOHAHHS 3aBAaHHS
3aBaaHHs JUIs] BHKOHAHHSI
JlabopaTopna pooora Nel(
Po6oTa 13 CHMBOJIBHUMU 3MIHHUMU .
TeopeTuuHi BiIOMOCTI.
[Tpukiiagyn BUKOHAHHS 3aBIaHHS
3aBaaHHs ISl BAKOHAHHSI
JlabopaTopna pooora Nell
[TporpamyBaHHs 3 BUKOPHUCTAHHSIM CTPYKTYP
TeopeTrnyH1 BiIOMOCTI.
[Tpukitagyu BUKOHAHHS 3aBAaHHS
3aBaaHHs ISl BAKOHAHHS
JlabopaTopna pooora Nel2
[IporpamyBaHHs KJaciB
TeopeTudHi BiIOMOCTI
[Ipukiagym BUKOHAHHS 3aBAAHHS .
3aBaaHHs JU1s1 BAKOHAHHS
JlabopaTopna pooora Nel3
[IporpaMyBaHHsI KJaciB: KOHCTPYKTOP, JECTPYKTOP,
NEPEBAHTAXXEHHS ONEPaTOPIB.
TeopeTudHi B1IOMOCTI )
[Ipukiiagym BUKOHAHHS 3aBAAHHS
3aBaaHHs JU1sl BAKOHAHHS .
3aBAaHHS AJ151 CAMOCTIHHOTO BUKOHAHHSA .
Honatok Nel. OcHoBHI 3aronoBouHi (aitiu C++
JlogaTok Ne2. ba3oBi TUu JaHuX

Jonatok Ne3. OcHoBHI crienddikaropu (I)OpMaTy CI)yHKIlll prin tf :

Jonatok Ned. OcHoBHi onepariii MoBu C++

Jonatok NeS. OcHOBHI MareMaTH4H1 PyHKITI] 616JIIOT€KI/I ma th h
Jonatok Ne6. Oniepalrii mopiBHSHHS Ta JIOT14HI ONepartii .

Honatok Ne7. Moxiusi crienidikaTopu apryMeHTy mode.

Honatok Ne8. OcHoBHI (hyHKITIT 1711 pOOOTH 13 PAAKOBUMHU 3MIHHUMH

0i0motexku string.h .

HMonatox Ne9. OcHoBHI (hyHKITIT 1711 pOOOTH 13 CUMBOJIaMU 616J110TeI<H

ctype.h .
JlirepaTtypa .

72

76
76
79
87

. 90
90
91

95

98

98
100

103

. 107
. 107
112
114

. 119
119
122
128
. 136
. 148
. 148
. 149
150
151
. 152
. 152

. 153

. 155
. 156

159



HaBuanbHe BumaHHs

TKAUYYK BaJiepiit MuxaitjioBu4
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