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VY MeToIWYHUX BKa3iBKax PO3TISIIAE€THCS poOOTa B MOMYJISIPHOMY 1HTETPOBa-
HOMY CepeloBUINi po3poOku mporpamHoro 3abesnedenns Visual C++. Ilpusznadyeno
JUIA CTYJIEHTIB MPH MiATOTOBII A0 JTa00paTOPHUX 1 MPAKTUYHUX 3aHATH 3 TUCIUTLIIHA
"OcHoBu nporpamyBanHa". OCKUIbKHU 1151 JUCIUIUTIHA Mepeadadae 3HauHy KUIbKICTb
Ja00paTOPHUX 1 MPAKTUYHUX 3aHSATh, METOJMYHHMIN MaTepial JJIs iX MATOTOBKH OYyII0
pPO30MTO Ha JIEKUIbKA YacTHH. Y 3alporoHoBaHii Bam mepiiiif yacTuHI pO3MIISIHYTO
3acobu Visual C++ mis oprasizaiii 009MCICHD JTIHIHHOT, PO3ralyKeHOI 1 IUKIIYHOT
CTPYKTYP, SKHM 3T1JHO 3 HaBUAJIbHOIO MPOTrPaMoOI0 MPUCBSIYEHI Hepull JeB’ sITh J1a00-
paTopHUX poOIT kKypcy. KoxkHa 13 HaBeeHHX poOIT MICTUTh KOPOTKI TEOPETHUYHI Bi-
JOMOCTI, TIPUKJIQJA CTBOPIOBAHHS MPOTPAMHUX MPOEKTiB 3acobamu Visual C++, mu-
TaHHS JUIsl CAMOKOHTPOJIIO Ta BapiaHTH 1HJIMBIIyaJIbHUX 3aBJIaHb PI3HUX PIBHIB CKJIa/-
HOCTI JIJIsl BUKOHAHHS 1X Ha KOMIT I0TEepi.

MertonnuHi BKa3iBKU OyIyTh KOPUCHUMU CTyJeHTaM crenianbHocTi "[Iporpa-
MHa 1HXeHepis", ki BUBYAIOTh NUCUUILTIHY 'OCHOBU IPOrpaMyBaHHS ISl HAOYTTS
HABUKIB MMPOTPAMyBaHHs 3 METOIO MOJANIBIIOTO 3aCTOCOBYBAHHS IIMX HABHKIB Yy BIa-
CHIM MOBCAKACHHIN 1 MallOyTHIN mpogeciiiHii AIsUIbHOCTI; TAKOXK CTaHYTh Y HAroji
KOpHCTyBayaM NEPCOHAIIbHUX KOMII FOTEPIB, sIKi 0a)KaroTh HABYUTHUCS IPOrpaMyBaTH
B cepemonuimi Visual C++.

CXBAJIEHO 3ATBEP/PKEHO
Ha 3aciJiaHHl kadeapu METOJMYHOIO PAJIOI0 aKajieMii 3B’ SI3KY.
1H(}OpMAIIHHUX TEXHOJIOT1H
1 pPEKOMEH0BAHO JI0 IPYKY.

[Tporokon Ne 2 Bix 01.10.2014 p. [Tpotokon Ne 10/14 Bin 04.07.2014 p.



lepeaAMoOBa

[TonynsipHe 1HTErpoBaHE CEPelOBHUIIE PO3POOKH MPOTPaMHOI0 3a0e3MeUeHHS
Visual C++ e wactunoro komriekty Microsoft Visual Studio, a, kpim Toro, BoHO 1O-
CTa4aeThbcsl Yy BUMIISAAI OE3KOIITOBHOTO (PYHKIIOHATBHO OOMEKEHOTO KOMIUIEKTY
Visual C++ Express Edition. CrangaptuzoBana moBa nporpamyBanHs Visual C++
JI03BOJISIE PO3POOIIATH K KOHCOJIBHI MPOTpamMu, Tak 1 mporpamu 3 rpadiuHum iHTep-
deiicom, y ToMy unci 3 miarpuMkoro texroorii Windows Forms sk B pimHoMy, Tak
1 B KEpOBaHOMY KOJax JUIsl Pi3HUX KOMIT IOTepHUX CUCTeM. [loemHaHHS TPOCTOTH
OCBOEHHS BI3yaJbHOI'O CEPENIOBHUIIA MPOCKTYBAHHS 1 MIATPUMKA HIMPOKOTO CHEKTpa
TeXHoJori#i poosate Visual C++ yHiBepcalbHUM IHCTPYMEHTOM CTBOPIOBAHHS IPO-
IPaMHUX TIPOCKTIB Oyab-IKOr0 PiBHI CKIagHOCTI sk s miargopmu NET
Framework, tak i 11 BUKOHaHHS B cepeaoBuini “grctoi’” Windows.

VY nmaHux BKa3iBKax IMOJAHO KOPOTKI TEOPETHUYHI BIAOMOCTI, MPUKIAINA CTBO-
PEHHS IporpaMHHUX MpoekTiB 3acodamu Visual C++ mms opranizaiiii 00YUCIEHD JIi-
HIAHO1, PO3Tally’K€HOI Ta IUKJIIYHOI CTPYKTYP, KOHTPOJbHI MUTAHHA 1 BapiaHTH 1HIU-
BiJlyaJIbHUX 3aBJaHb JI0 J€B’SATH J1a00paTOpHUX POOIT.

KokHa 13 3ampornoHoBaHuX /10 BUKOHAHHS JJaOOpAaTOPHUX POOIT Mae 3aBIaHHs
PI3HMX pIBHIB cKiagHOCTI. CTYJEHT caM 4d TO 3a BKa31BKOIO BHKIIaJaya BUOHMpAE 3a-
BJIaHHS TOTO UM IHIIIOTO PIBHS CKJIAAHOCTI BIAMOBIIHO A0 1HAUBIIYaJIbHOTO BapiaHTa.
B momanemomy mpu oIliHIOBaHHI 3HAaHb BUKJIAJa4 MOKE BPaXOBYBATH PIBEHb CKJIA/I-
HOCTI BUKOHaHHS J1a00paTOpHOi poOOTH, ONTUMAIBHICTh aJTOPUTMY IIPOTrpaMu, BUa-
CHICTh MIATOTOBKHU Ta BUKOHAHHS POOOTH.

[lepen BUKOHAHHSAM JaOOPATOPHOTO 3aB/JIAHHS CTYIAEHTOBI Tpeoda:

— YTOYHUTH y BHUKJIaJaua 1HIUBIIyalbHE 3aB/IaHHS;

— BHUBYHTH BIJIMIOBITHI PO3IIN TEOPETUUYHOTO KYpPCY 3TiTHO 3 JEKIIMHUMH 3a-
MHUCAaMU Ta HaBYAJILHOIO JIITEPATYPOIO;

PO3pOOUTH CXEMY aITOPUTMY PO3B’SI3aHHS 3a7adi;
HAMMCaTH TEKCTHU Mporpam MoBoro C++;
— MIATOTYBaTH MPOTOKOJ BUKOHAHHS J1ab0paTopHOi poOOTH 1 OAATH MOTO BU-
KJIaJlaueBi JIJIs IEPEBIPKHU.

Jlo BUKOHaHHS J1a60paTOPHOT POOOTH TOMYCKAETHCS CTYACHT, IKUH Mae Tore-
pEAHBO MIATOTOBIECHUI CaMOCTIIHO 3aIOBHEHUH MPOTOKOJI Ja00OPATOPHOT pOOOTH.

3MICT MPOTOKOJTY JTabOPaTOPHOI pOOOTH:

— Ha3Ba TEMHU 1 MeTa J1abopaTopHOi poOOTH;

— BIAMOBIJII HA KOHTPOJbHI MUTaHHS;

— CXEMU aJITOPUTMIB JIJISI PO3B’SI3aHHS 1HANBIYaTbHOTO 3aBIaHHS;

— TEKCTHU NporpaM MoBoro C++;

— BUIJISA opMu 3 eneMeHTamMu (y pa3i CTBOPEHHS MPOrPAMHHUX IMPOEKTIB 3

bopmoro);

— pe3yNbTaTH 00YKCIICHb Ha KOMIT IOTEPI.

[IpaBunpHICTE POOOTH MPOTPaMU Ta 3M00YTUX PE3yJIbTATIB MEPEBIPSIOTHCS 1
OI[IHIOIOTHCS BUKJIAJIAYEM.



CTRYKRTYDA AMCUUNNIHKN

Hucrtumuiina “OcHOBU MporpaMyBaHHS BUBYAETHCA CTyAeHTamu | Kypcy Ha-
npsaMy niaroroku “TIporpamua iHxeHepis”.

Memoro BUKIagaHHS HaBUYaJIbHOI JUCHUIUIIHK “OCHOBU NpOTpaMyBaHHS €
HABYaHHS CTYJCHTIB Cy4YaCHUM METOJiaM ONpallloBaHHS 1H(pOpMallii, HAaBUKaM aJro-
pUTMI3allll Ta MporpamyBaHHsl aJITOPUTMIYHOIO MOBOIO BUCOKOTO piBHS CH++, dop-
MyBaHHS 3HaHb 1 HABUKIB CTBOPEHHS TMPOTPAMHHUX TPOEKTIB B 00’ €KTHO-
OpIEHTOBAHOMY cepenoBulll nporpamyBanHs Visual Studio 3 BUKOpUCTaHHSIM 3aco-
6iB mnatdopmu .NET FrameWork, 3actocyBanHs HaOyTWX HaBHKIB y IpoIleci Ha-
BUYaHHS 1 MaliOyTHIN npodeciiiHiil AiSTBHOCTI, MOB'sI3aHIi 3 BUKOPUCTAHHSIM TEpPCO-
HAJIBHUX KOMI'IOTEPIB Yy MPOIIEC] aHa13y Ta KepyBaHHS 00’ €KTaMH TEIEKOMYHIKAIIIi.

OcHosHuMu 3a60aHHAMU BUBUCHHS nUCIUTUIIHN “OCHOBH MporpamMyBaHHsS €
dbopMyBaHHS 3HaHb 1 HAaBUKIB OCHOB KOHCTPYIOBaHHS MPOTPaMHOr0 3a0e3NeyeHHs,
PO3KPUTTS MOKIIMBOCTEH BUKOPUCTAHHS KOMIT FOTEPIB JJI PO3B’SI3yBaHHS MPUKJIIA]I-
HUX 3371a4 y Tajay3l KepyBaHHsS 00’ €KTaMU TEJIEKOMYHIKalliid, HaOyTTs 3HaHb IS aK-
THBHOT'O 3aCTOCOBYBAaHHSI Cy4acHHX 1H(GOPMALIMHUX TEXHOJIOTIN 711 BUKOHAHHS Ta
odopMIICHHSI KYpPCOBHUX pPOOIT, BUBUCHHS MOXKJIMBOCTEH 00’ €KTHO-OPIEHTOBAHOTO
cepenoBuila nporpamyBanusi Visual C++ miis CTBOpEHHSI IPOrpaM ajirOpUTMIYHOIO
MOBOIO BUCOKOTO piBHsI C++ 1 MOrIHOIEHHS 3HaHb MIJITXOM CaMOCTIHHOT pOOOTH.

VY pe3ynbTari BABYCHHS AUCIUIUTIHA CTYACHT IIOBHHCH:

3Hamu.

— PI3HOBU]IM AJITOPUTMIB Ta OCHOBHI 3aCO0U iXHBOT NOOY/I0BH;

— €JIEMEHTH aJIrOpPUTMIYHOI MOBH nporpamyBaHHs C++ (andaBiT MOBH, THIH
JaHUX, MIpaBUJia 3alUCYBaHHS apu(PMETHUHUX BUPA3iB);

— 0COOJIMBOCTI CTBOPEHHS MPOTrpaMHUX MPOEKTiB 3acobamu Visual C++;

— oneparopu MmoBu C++;

— MpUHOMH PO3POOKHU Ta peani3alii JIHIMHUX, PO3TaIy>KeHUX 1 HUKIIIYHUX all-
TOPUTMIB 1 IPOTpaM;

— MOJAYJBHUN MIPUHITUI PO3POOKHU TIPOrpam;

— 3aco0u mporpamMyBaHHs 0a30BHUX aJITOPUTMIB OIPAIFOBAHHS OJHO- 1 IBOBH-
MIPHUX MacHBIB;

— OCHOBHI NpUMOMH POOOTH 3 BKa3IBHHUKaMHM HAa MacHBU Ta JIUHAMIYHOIO
mam’sITTIO;

— 0COOJMBOCTI MPOTPaMHOT0 ONIPAIFOBAHHS CUMBOJIbHUX JaHUX (PS/IKiB);

— TpuioMH poOOTH 3 TEKCTOBUMH Ta O1HApHUMU (aiiyiaMu;

éMimu:

— MpaIlOBaTH 3 NPOrPAMHUM 3a0€3MeUeHHsIM 1 (PaillioBOI0 CUCTEMOIO, MPOBO-
JTUTHA HAWMPOCTIIIT omeparlii 1moa0 0OCIyroByBaHHS KOMIT FOTEpa, aJIeKBaTHO 1 00-
I'PYHTOBAHO BHOWMpATH MPOTpaMHMA 3aci0O aJig po3B’si3aHHs (DaxoBUX 3aBAaHb 1 31iH-
CHIOBATH OOMIH JaHUMU M1 TPOTPaMaMH;

— CTBOPIOBATH JIIHIMHI, PO3TaNyKE€H1 Ta IUKJIIYHI aJITOPUTMHU JUISI PO3B’S3Y-
BaHHs 3aJ1a4; Oy/IyBaTH i OMUCYBAaTU OJIOK-CXEMU;
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— PO3pOOIATH MPOrpaMu 3 JHINHOIO, PO3TATYKEHOIO Ta IIUKIIYHOIO CTPYKTY-
pamu;

— CTBOPIOBATH MPOTPAMH JJIsI OOUHMCIICHHS B IUKJIaX CKIHUCHUX 1 HECKiHYCHHX
CYM, JOCHIIKEHHS (YHKI[I Ha MEBHOMY IPOMIXKY 3 OOYMCICHHSIM TaONHIb 3HA-
YeHb 1 M0OYA0BOIO TpadiKiB; CTBOPIOBATH MIPOTPAMHU 3 BKJIAICHUMU IIUKJIAMH.

— CKJIa/IaTH aJITOPUTMH Ta MporpamMu MoBoto C++ 1uist ompaIioBaHHs €JIeMEeH-
TIB BEKTOPIB 1 MaTPHUIlb Ta BUKOHYBATH iX Ha KOMIT IOTEpI, a caMe: OOYMCIICHHS eJle-
MEHTIB BEKTOpa abo MaTpuili 3a (opMyJIOl, COPTYBaHHS €JIEMEHTIB MaCHBIB, MOIIYK
MIHIMaJbHUX (MaKCUMaJIbHHUX ) 3HAYCHb €JIEMEHTIB BEKTOpA YK MAaTPHUIIi, 0OUHCIICHHS
CyM, TOOYTKIB 1 KIIBKOCTI €JIEMEHTIB BEKTOpa Y1 MaTPHIIl 32 YMOBOIO;

— PO3pOOIATH MPOTPaMHI MPOSKTH ONPAIIOBAaHHS MAaCHBIB 3a JOMTOMOTOI0 BKa-
31BHUKIB 1 BUIUIEHHSIM JUHAMIYHOI I1aM’SITi;

— PO3POOIISITH MPOTPAMHI MTPOESKTHU OTPAIFOBAHHS CHMBOJILHUX JTAHKX 1 PSJIKIB;

— CTBOPIOBATH W OMHCYBATH MOJYJIbHI aJlTOPUTMHU Ta MPOTPAMH 3 BUKOPHC-
TaHHSM CUCTEMHHX 1 CTBOPEHHSM BJIACHUX (PYHKIIIN Ta 610110TeUHUX (paiiiis;

— PO3pOOJISITH MPOTrPaMHI IPOESKTH OMPAIIOBAHHS TEKCTOBUX 1 O1HApHUX (DaiiiiB.
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3HaniomcTBo 3 Visual C++.
Cnoco6v BBeACHHA-BUBEACHHA AaHUX

Meta po6oTu: o3HaifomuTHcs 3 iHTepdericom Microsoft Visual C++ — inrer-
POBAHOTO CepeZoBUIIA PO3POOKU Tporpam MoBoio C++ Ta HaOyTH HaBUKIB CTBOPIO-
BaHHs Ta HAJIArOPKyBaHHS MPOTPaMHUX MTPOEKTIB.

TeopeTnyHi BigOMOCTI

1. BBeAeHHA-BUBEAEHHA AaHMUX

Visual C++ miaTpuMye aekiibka Crioco01B BBEICHHS-BUBEICHHS JTaHUX 3aJICHKHO
BiJl TUIYy MPOTPAMHOTO MPOEKTY (KOHCOJBHHMIA J0AaToK 4K mpoekT Windows Forms)
Ta BUKOPUCTOBYBAHUX KOMAaH]I.
BBenenns-BuBeaeHHs B cruii C++
Jlns BBeneHHsI-BUBENCHHS NaHuXx y C++ HallyacTilie BUKOPUCTOBYIOThCS MO-
TOKOBI KOMaHJU cin>> (BXigHUN MOTIK) Ta cout<< (BUXITHUN TOTIK) O107110TEKU
iostream.h, HanpukIan:
cout<< "BBemiTb umucno: “;
cin>> x;
cout<< "KBagpaT ubOro 4ucna: << x*x << endl;
[lepmra 3 koMaHa cout<< BHBEAE PSAJOK CUMBOJIIB 1 3aJUIIUTH Kypcop Ha TO-
My K caMoMy psIKy. [Ipyu 1boMy CUMBOJIM psiiKa BUBOJUTUMYTHCS 110 OJHOMY, TOKH
HE 3yCTpIHETbCs 3aBepinaibHUl cuMBoi '\@'. Jl[pyra xomaHga J03BOJIUTH BBECTH
3HAUYCHHS 3MIHHOI X. TpeTs komanaa chopMye psAOK, MOPsA BUBEIE YHUCIOBE 3HA-
YEHHS Ta MEPEMICTUTh KypCcOp Ha HOBHH PsIOK (MaHimysitop endl).
Jo peui, kpiM MaHIyasTOpa endl, HOBUM PAOK MOKHA C(POPMYBAaTH BUBEICH-
HsM cuMBoTy ' \n'. Ille oTHUM YaCTO BUKOPUCTOBYBAHUM CIIEIIaIbHUM CUMBOJIOM JIJIsI
KpaIlloro BUIJIATY BUBEJCHHUX JIAHUX € CUMBOJI TaOysiii ' \t', skuii popmye BIACTYIL.
3ayBakMMO, 110 MPU BUBEACHHI TEKCTY JJII KOPEKTHOIO BIAOOPaKeHHs JIiTEep
KUPWIKIII CHTiJ] 3acTOCyBaTh KoMaHy setlocale(@,".1251") (ab6o setlocale(LC ALL,
"Russian")). BuBeaeHHs 3aMiCTh JIITEp KUPHUIIHUII YCIISKOT abpakanadpu CIpUIMHEHO
M, o Visual Studio B KOHCOBHUX JT0JaTKaX BUKOPUCTOBYE I HAOpaHOTO TEKC-
Ty koxyBanHs Windows 1251, a muis BBefieHoro Tekety — koayBanHs DOS. KopekTHo
B1IOOpa3uTH BBEACHUN 3a JIOIOMOTOK Cin>> TEKCT [J03BOJUTH KOMaHJa
setlocale(LC_ALL, ".OCP"), mOBEpHYBIIIU [TOYATKOBI HAJAIITYBAHHS KOJIYBaHHS.
JIoBOJII 3pyYHOIO € MOXJIMBICTh BHUBEIEHHS 3a JOTIOMOTOI0 COUt<< 4Yhcen He
JUIIE B JECATKOBOMY (popMari, a 1 B IIICTHAIIITKOBOMY YU BICIMKOBOMY, BUKOPHC-
ToBYyt0uM Moaudikaropu dec, hexi oct ycepeanHi BUXiTHOTO MOTOKY:
setlocale(0,".1251");

cout<< "BicimkoBum:\t\t " << oct << 10 << " " << 255 << endl;
cout<< "lWicTHapuaTkoBui: \t"<< uppercase<<hex<<10<<" "<<255<<endl;
cout<< "Jecatkosuin:\t\t " << dec << 10 << " " << 255 << endl;

Pe3ynbraTomM BUKOHAHHS IUX KOMaH[ OYIyTh PSIKH:
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BicimkoBum 12 377
[licTHaAUATKOBWUIA: A FF
JlecaTkoBui 10 255

Caipa 3a3HaYUTH, IO BUKOPUCTAHHS OJHOIO 3 IIMX MOJAU(DIKATOPIB 3aJUIIUTHCS
B CHUJI1, OTIOKU YM TO Iporpama He 3aBEpILIUThCS, UM TO HE Oy/1e BUKOPUCTAHO 1HILINHN
MoAU(DIKATOP.

s hopMaTyBaHHs JaHUX MPU BUBEICHHI KOMaHIOI cout<< MO>KHa BUKOPH-
CTOBYBAaTH MOJU(DIKATOp setw, KUl T03BOJISE 3aaBaTH MUPHUHY (MIHIMAIBHY KijTh-
KICTh CUMBOJIBHHX TO3UI[iH) KO)KHOTO BHUBEeHOTO uncia. [Ipu ipomy 3a3HaueHa Mo-
AU(IKaTOpOM MIMPUHA € NIHCHOIO JIUIIE JUIsl OAHOTO YKcia. [ MOXKIMBOCTI BUKO-
pUCTaHHA MOAU(DIKATOPIB CIIiJ TOJYYUTH 3arojOBHUN ¢aitn iomanip. fAkiio BuBene-
HE YHUCJIO Ma€ MEHIIY, aHD)K 3a3HaueHy y Moaudikatopi setw MIMPHHY, NIEpea HUM
OynyTh BuUBeeHI poOinu. Tak, komaHIu

#include <iomanip>

cout<< "x=" << setw(1l) << 155 << endl;

cout<< "x=" << setw(3) << 155 << endl;

cout<< "x=" << setw(5) << 155 << endl;
c(hOPMYIOTH PSAJIKH Y TAKOMY BUTJISIL:

x=155

x=155

x= 155
ToOTo B OCTaHHBROMY PAJNIKY Iepes] 3HaueHHAM 155 BUBeqyThCs ABa MpoOLIH, a BCE
YUCJIO 3aiiMe I’ ATh MO3UIIIN.

[Ipu BuBeneHHI MIMCHUX YHCEN, OCOOJIUBO KOJM HAETHCA MPO BUBEACHHS MaT-
pUILb AIACHUX YUCEN, TOCUTh JTOPEYHUM € OOMEXKEHHS KIJIBKOCTI 3HAKIB MiCJIsl JECAT-
KOBO1 KparkH 3a JOMOMOTOI0 MaHimyjsiTopa setprecision(int count):

cout << fixed << setprecision(3) << (13.5 / 2) << endl; // 6.750

cout << fixed << setprecision(2) << 24.16425 << endl; // 24.16
Buxopucranuii TyT MaHinynsitop fixed 3amae BUBEAEHHS OIMCHUX YUCEN 3 PYXOMOIO
Kparkoro y hopmarti 3 (piKCOBaHOIO KPAIKOIO.

Komanna cout<< mo3BoJi€ TMepeHanpaBiIsITH BUBEIEHHS Ha MPUCTPIM 4d 110
(haiiyia 3a JOMOMOTOIO OMEPATOPIB MEPENPU3HAUCHHSI BUBEICHHS OIEpalliiiHoi cucTte-
Mu. OpHaK, MOBIAOMIICHHSI MPO MOMUJIKHA 3BHYAMHO HEJOPEUHO CIPSIMOBYBATH [0
¢aiina 1 mpy pOMY HE BUBOJAMTH Ha €KpaH. [l yHUKHEHHSI TaKUX CUTYyalllil iCHye
crieriaJbHUN BUXIHUN TOTIK cerr, TOB'SI3aHUM 31 CTAHJAPTHUM MPUCTPOEM TTOMHU-
sok. Hanmpuknana, komanja

cerr<< "MoBigomneHHa npo nomunaky" << endl;
chopMye BIAMOBIHE MOBIAOMIICHHS Ha €KpaHi, a orepalliifHa cuctemMa He J03BOJIUTh
NepeHanpaBUTH BUBEJICHHS Ha IHIIUN IPUCTPIN yM 10 (aiina.

BBenennsi-BuBeneHHst y cruii C

1) s dopmaroBanoro BBencHHs-BUBeAcHHS B C icHYHOTH (yHKIIi scanf
(bopmaToBaHe BBeIeHHS AaHux) Ta printf (popmaToBaHe BUBEIECHHS HaHUX), SKi
MICTAThCA B 610mioTeni stdio.h. O6uaBi GpyHKIIT MalOTh CXOXKUM popmar:
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scanf(<gopmam>, < cnucox _3mMiHHUX>);
printf(<popmam>, <cnucok 3minnux>);

ne:  gopmam — psaaok cnernudikaTopiB dhopmary y MoABIMHUX Jankax. HaiOimbm

MOMMPEHUMH cTien(iKaTopamMu €: %i — ISl MinuX gucen, %f — mis JiACHUX

yucen tury float un double, %s — Asst psiika CUMBOJIB;

CNUCOK 3MIHHUX — TIOCIIJOBHICTH PO3MIJICHUX KOMaMH 3MIHHHX, 3HAYCHHS

SIKHX BBOJUTHCS YU BUBOJSATHCS.

Hanpuxknan, ¢yskuis printf("x= %7.3f\n", x) BuBexe aAiiiCHE YHUCIO X
y 3ajlanoMy (GopMati 3 TpbOMa 3HaKaMu JIMCHOI YaCTHHU YHUCJA TICIsA JAECATKOBOI
Kparnku, a gyHkiis scanf("%i %f", &kol, &vart) BBeme 3HaueHHs 1117101 3MIHHOI kol
1 QIMiCHOT 3MIHHOI vart.

2) Icuye 1mie oana mapa ynkiii C 1is BBeaeHHA-BUBeaeHHS — gets() 1 puts(),
SIKI BUKOPUCTOBYIOThCS JuIe i psiakiB. L1 yHKIIT MaroTh JMile OJuH Mmapamerp:
TEKCT TOBIOMJICHHS [Tl PYHKIIIT puts 1 3MIHHY-PSIOK JUIs QYHKINT puts, HAMpUKIIad:

puts("Hello, Dolly");
char s[13];
gets(s);

OynKIig puts(s) BUBOIUTH PAJIOK S HA €KpaH, 3aMIHIOIOYM HYJIb-CUMBOJ Ha
Enter. ®ynkiis gets(s) 3uuTye CUMBOJIM 3 KJIaBlaTypH JI0 TIOSIBH CUMBOJIY IIepeBe-
neHHs psaka Enter 1 3anucye iX y psiiok s (BracHe cumBoll Enter go psnka ve moiy-
YAETHCSA, a 3aMICTh HBOT'O 3aMHCYETHhCS HYJIH-CUMBOJ).

Beenennsi-uBenenns y cruii .NET FrameWork

1) Kiac Console € gactunoro 6i6miorek CLR (Common Language Runtime —
cepenosuiie BukoHanHs .NET-momartki) rurardgopmu .NET FrameWork i mictuts
HU3KY METOJIIB i1 BBEJCHHS-BUBEJICHHS MOTOKIB JIaHMX B KOHCOJIbHUX JOJaTKax.
Leli ki1ac HaNEXUTh 10 IPOCTOPY IMEH System, 1 TOMy CIIiJ] 3aMUcaTH KOMaHAY:

using namespace System;

Metonu 1boro npoctopy Read i ReadLine mpu3HaveHi il YUTAHHS CUMBOJIIB
31 CTAaHAAPTHOTO MOTOKY BBEACHHS, a MeToAu Write i WriteLine — myis BUBeACHHS
psZiKa CAMBOJIIB Y CTaHJIAPTHUM MOTIK BUBEICHHSI.

Cnenudikaropu ¢popMaris:

f, F — dopMmar 3 (ikcoBaHOIO IIHCHOIO KPAIKOI;

d, D — dopmar Decimal (gecsTKOBI I[iTi YKCIIa);

¢, C — rpowmosuii hopmar;

p, P — mpouienTHmit popmar;

e, E — ekcrioneHiitHe mpeAcTaBIeHHS NIMCHUX YHUCEIT 3 PyXOMOKO KParKolo;

g, G — dopmar General 15 mepeTBOpIOBaHHA 3Ha4eHb TUIY double 1o dop-

Maty 3 (pIKCOBaAHOIO YU PYXOMOIO KPaIKoO¥o;

n, N — dopmat Number a1t nepeTBopeHHs y ¢dopmy ddd, ddd. dd

[Tpuknanu:
double x=54.321, y=0.0125; int n=1234;
Console: :WritelLine();
Console: :WriteLine("n= {0:d}", n ); // n= 1234
Console: :WriteLine("n= {0:d5}", n ); // n= 01234
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Console: :WriteLine("x={0:f} y={1:f2}", X, y); // x=54.32 y=0.01
Console: :WriteLine("CraBka: \t{@:p}", y ); // CmaBka: 1.25 %
Console: :WriteLine("UiHa ToBapy: \t{@,7:c}",x); // UiHa moBapy: $54.32
Console: :WriteLine("y={0:e} x={0:E2}",y,X); // y=1.250000e-002 x=5.43E+001
Console: :WriteLine("n= {@:n}", n ); // n= 1,234.00

Kpim mux cnenudikaropis popmariB, MOKHA 3aCTOCOBYBAaTH KOMILJIEKCHI II1a-
OJIOHU, HATIPHUKIIAT:

Console: :WriteLine("x={0:0.##}", x ); // x=54.32
Console: :WriteLine("CtaBka: \t{@:%#.##}", y ); // CmaBka: % 1.25
Console: :WriteLine("y={0:#.#e+0},y); // y=12.5e-3

2) Kiac Convert mpocropy iMeH System mepeTBOpIOe 3HAUE€HHs OAHOI0 0a3o-
BOT'O THUITY JJAHUX JIO 1HIIOrO0 0a30BOTO THUITY JAHUX 3a JOIMOMOTOI0 TOTO YH IHIIOTO
MeToay neperBopeHHs. [IpuMipom, njs mepeTBopeHHs 10 TUMY double ICHYE METO
ToDouble, no Tuny float — meron ToSingle, 1o tuny int — merox ToInt32 Towo.
double x = Convert::ToDouble(textBoxl->Text);
textBox2->Text = Convert::ToString(x*x);

IMomupeni ¢pynkuii neperBoproBanHs YyucaoBux TumiB 1anux B .NET

BBeneHHs 1 BUBEICHHS TaHUX y MPOTPAMHUX MPOEKTaX B1IOYBAETHCS y TEKC-
toBoMy BUTJsial. B cepenoBuii .NET icHye 1ina HU3Ka METOAIB AJI IEPETBOPEHHS
OJIHUX THIIIB JAHUX Ha 1HIIII.

Tun Meton BuxonyBaHe neperBopeHHs

String ToDouble() meperBoproe tvn String Ha Tun double
String ToInt32() [IEPETBOPIOE THUII String Ha Thn int
double ToString() mneperBoproc Tl double Ha TUI String
double Parse() IIEpPETBOPIOE THII String Ha Tui double
int ToString() mneperBOpro€ TUN int Ha TuI String
int Parse() MEPETBOPIOE TUN String Ha Tum int
Hanpukitan:

int n = 3; double x;

// BuBedeHHA pAdKa 3 nepemBopeHUM Yi/UM YUC/AOM N

Console: :WriteLine(n.ToString());

String *s = S"3.14"; // BKa3i1BHUK Ha pAdok cumBoniB

x = Double::Parse(s); // nepemBopeHHa pAadka s Ha OilcHe 4ucao x

2. MNocninoBHICTL CTBOPEHHSA nporpamHux npoekTiB y Visual C++

Visual C++ € yactuHoro komiuiekty Microsoft Visual Studio, sika mo3Bossie
PO3pOOIATH SIK KOHCOJIBHI MPOTpaMu, Tak 1 mporpamu 3 rpadiyHuM iHTepdencom.
Visual C++ € yHiIKalbHHM CepeJl IHIIMX MOBHHX 3aco0iB, II0 HAJIAlOThCS CEPEIOBH-
miem Visual Studio, ockijbkH BiH MIATPUMYE PO3POOKY MpOrpam sK Jisi BAKOHAHHS B
cepenoBui "arctoi” Windows, Tak i Ha kepoBaHoMmy (managed) C++. Keposauuit"
IpOrpaMHU KOJ| MOTpedye Ta BUKOHYETHCS BHKIIOUHO BIPTYaJbHOI MAaIIMHOIO

1 . . o . . .

C10BO KepOBaHMIA TYT BiTHOCHTBHCS JIO METOAY OOMiHY iH(OPMAIIIE0 MiXK MPOrPaMolo0 1 BUKOHABYUM cepe-
nosuiieM. BoHo o3Havae, o B Oy/b-sIKii TOYIlI BUKOHAHHSI, BHKOHABYE CEPEIOBUIIE MOXKE MPUITUHUTH
BUKOHAHHS 1 OTpUMaTH iH(dopMalito, cienudiuHy A IOTOYHOTO CTaHy.
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Common Language Runtime (ckopoueno CLR — “3aranmpHe cepemoBHUIIle BUKOHAHHS
MOB”, sike € komrnoHneHToM makera Microsoft .NET Framework), Ha sikiii BUKOHYIOTb-
cs Bci moBu matdopmu .NET Framework.

Jlani 6yzie po3risiHyTO TaKl 3aCOO0M CTBOPEHHS IIPOTPAMHHX MPOCKTIB:
— KOHCOJIbHOTO nonarka Win32;

— xoHcospHOro nogarka CLR;

— noxatka Windows Forms.

CTBOpEeHHS KOHCOJILHOTO AoaaTka Win32
[Ticas 3amycky Visual Studio BigkpueThes modaTkoBa CTOpPIHKA, HA SKIM CITiJ

BUKOHATU KoMaHy Coz0amb npoexm, 10 MPU3BEJIE 10 BIAKPUTTS J11aJJOTOBOTO BiKHA
Cozoams npoexm. Ilicns Bubopy moBu C++ ciig oOpatu BUJ CTBOPIOBAHOTO IPO-
rpamuoro npoekty Win32 — Koncoavhoe npunoxcenue Win32. He 3akpuBaroun BiKHO
Coz0amws npoexm, CIiJi BBECTH IM’SI IPOTPAMHOTO MIPOEKTY, TIPH HOMY JJII BUOOPY
TEKH JJIs1 30epiraHHs MO>KHa CKOPUCTATUCS KHOMKOIW O630p. Ilicns 11b0ro HaTUCHY-
1 KHONKY OK., 1110 TIpH3Be/Ie 0 MOSBU AialoroBOro BikHa MakicTpa momatkiB Win32,
B SIKOMY CJIiJI IPOCTO HATUCHYTH KHONKY / omoso. Ilicas nboro BIAKPUETHCS BIKHO
Cpp-daiina mporpaMHOro MPOEKTY 3 aBTOMATUYHO 3r€HEPOBAHUM IOPOXKHIM I1abJ10-
HOM TOJIOBHOI (DYHKIIII:

#include "stdafx.h"
int _tmain(int argc, _TCHAR* argv[])
{ return 0;

}

Terep MOXHa IPUCTYNUTH 10 HATMCAHHS IPOTPAMHOTO KOJTY.

Sk npuknag HaBeIeMO MPOTpaMHUI KOJI OOUHCIICHHSI CyMHU JIBOX YHCEII:
#include "stdafx.h"
#include <iostream>
using namespace std;

int _tmain(int argc, _TCHAR* argv[])
{ setlocale(0,".1251");

double a,b;

cout << "BBepiTb ABa uucna (4epes npobin)\n";
cin >> a >> b;

cout <<"Cyma uux 4ucen - "<< a + b << endl;
system ("pause>>void");

return 9;

}

VY3arajgpHEHE TIyMadyeHHs IMPOrPaMHOr0 KOy PO3IJISIHEMO AEII0 HUXKYE, a 3a-

pa3 HaBeJIeMO MOPSAO0K 3ayCKy MporpaM Ha BUKOHAHHS.

3anmyCTUTH IporpaMy MOXHa OJHUM 31 CIIOCOOIB:

— KoMaH010 MeHIo Om.iaoka — 3anyck 6e3 omiaoKu,;

— HarucHeHHsM kiasim Ctrl — F5.

Pe3ynbpraTom po0oTH mporpamMu Oyjie mosiBa BikHa KOHCOJI1 3 TAKUM TEKCTOM
(TIpy HATUCHEHHI OY/Ib-AKOT KJIaBillli BIKHO 3aKPUETHCS):

Beepith nBa uyMcaa (4yepes3 nposial

129.5 0D.75
Cyma uMx 4ddcea — 130.25
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e oqauM ciocoOoM 3amycKy MpOrpaMu € 3alyCK HajJaroaxyBaya:

— KoMmaHzo0w MeHw Omaaoka — Hauame omnaoky;,

— KHOIKOIO * ' Ha maHei IHCTPYMEHTIB;

— HaATUCHEHHsM Kiaimm F5.

BigMiHHICTE 1IHOTO CITIOCO0Y Oy/ie BUAHO JIMIIE 3a BIFICYTHOCTI y MPOTPaMHOMY
KOJIl OCTaHHBOI KOMaH/H, SIKa OpraHi3ye May3y 3 OulKyBaHHSIM HATUCHEHHS OyJb-sIKO1
kiagimm. Jo peui, octanHi0 KOMaHay system(“pause>>void") MokHa 3MIHUTH MapoOrO
KOMaH/I;

cin.get(); cin.get();

[Ile oxHi€r0 CYTTEBOIO BIAMIHHICTIO 3aIllyCKy MpPOTPaMU y HAJIaro/KyBaul €
MO>KJIUBICTh BCTAHOBJICHHS TOYOK 3YNMUHY, CKOPUCTABINUCH KiaBime F9 uu 1o ko-
MaHA00 Omaadka — Touka ocmanoga. Ilpyu BCTAaHOBIIEHHI TaKO1 TOUKH, MICHS 3aIyCKY
MporpaMu Ha BUKOHAHHS, BOHA 3YNUHUTHCS HA BIAMOBIIHIN KOMaH/1, 1 MOkHa Oyze Bij-
CJIKYBaTH 3HAYEHHS Ti€l YW 1HIIOT 3MIHHOI HA MEBHOMY €Tall BUKOHAHHS MPOrpamHu.
HaiinpoctimumM cmoco6oM 3A1CHEHHS I[bOTO € HAaBEJIEHHs IMOKKYHUKA MUIIN Ha 3MiHHY,
pH [IbOMY 0111 Kypcopa c(hopMyeThes BIKOHIIE 3 TOTOYHUM 3HAYEHHSM I11€1 3MIHHOI.

Tenep, gk Oyn0 001ITHO, HABEAEMO y3araJlbHEHE TIIyMaueHHs BUIICHABEICHO-
ro POrpaMHOro Koay, a OuTblI TIMOOKe po3yMiHHS By HaOyiere mpu noJaibioMy
BHUBYCHHI BIANOBIAHUX MPOTPAMHUX 3aCO01B.

Ha mouatky mporpamu Jisi MOKIIUBOCTI KOPEKTHOTO BUKOPHUCTAHHS OIEPaTo-
PIB BBEJCHHS-BUBEICHHS JaHUX cin Ta cout y mporpaMHOMYy KOJl1 OYyJiO JOJy4eHO
010;m0TeKy iostream. KpiM TOro, OCKUIbKM III KOMaHIW HajeXaThb IMPOCTOPY IMEH
std, OyJi0 mpoIKMcaHO BUKOPUCTAHHS I[bOTO MTPOCTOPY — Using namespace std.

B ocHoBHili nporpami _tmain() Ha mo4aTky AJisi MOXJIMBOCTI KOPEKTHOTO Bi-
n00pakeHHsI CUMBOJIIB KUPWJIMII OYJI0 JTOJy4eHO BHUKOPHUCTAHHS KoayBaHHs 1251.
Jlai oroJionmeHo Ta BBEACHO 3HAUYCHHS JBOX AiMcHMX (THN double) 3MiHHUX a Ta b.
[Ticist bOro BUBOAMTHLCS BIAMOBIAHUN KOMEHTAp Ta BUKIMKAEThCA (DYHKIlS nod(),
YUCJIOBUM PE3yJIbTaT SKOi BUBOJAUTHCSA. HampukiHIll OpraHizoBYEThCS —May3a
(system("pause>>void")) sik ouiKyBaHHS HATHCHEHHS Oyb-sKOT KJIABIIIII.

306eperTu Bcl (ailii mMporpaMHOTo MPOEKTy MOXKHA KoMaHot0 Patin — Coxpa-

Humo 6ce, 4 TO HaTtucHeHHsAM Kiuasim Ctrl+Shift+S, un To kHONMKOIO =i Ha MaHei
IHCTPYMEHTIB.

CtBopenHst KoHCOJbHOTO goaaTtka CLR

CLR — e no6aeka-posmmupenns C++, BBenena ¢ipmoro Microsoft, sika kepye
BUKOHAHHSM KOy, [aM ATTI0, TOTOKaMH 1 poOOTOIO 3 BiJIaJIEHUMHU KOMII IOTEPaMH,
MpH [IbOMY 3a0e3Meuyroun 0e3MeKy 1 HaJliHICTh BUKOHAHHS KOAY.

BiaMIHHICTH OCIIIOBHOCTI CTBOPEHHS LILOTO A0JIOHY MPOrPAMHOIO MPOEKTY
BiJI MOMEPEIHBOTO TOJIsITaE y BUKOpUCTaHHI komaHau Cozdams npoexm — CLR —
Konconvnoe npunoocenue CLR. Ilicas 3a3HayeHHsI IMEHI MPOEKTY Ta HATUCHEHHS
kHonku OK 3’sBuUThCS BIKHO CPP-¢haiiiaa mporpaMHOro MpoeKkTy 3 TaKUM aBTOMAaTHY-

HO 3r€HEPOBAHUM I1A0JIOHOM TOJIOBHOI (PYHKITI:
#include "stdafx.h"
using namespace System;
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int main(array<System::String ~> “~args)
{ Console: :WriteLine(L"3apaBcTBYil, Mup!™);
return 0;

}

VY ik GyHKINT BXKe iICHY€E JOTYyYEHHS MPOCTOPY IMEH System Ta KOMaH/la BUBE-
neHHs "BiTambHOTO" psifaka WriteLine(). ToOTO ans BBeIEHHS-BUBEACHHS NaHUX Y
CLR-mpoekTax MOkHa BUKOPUCTOBYBAaTH SIK KoMaHau C++ (IUB. MPOTrpamMHUNA KOJ
Ha cTOp. 8) Tak 1 METOU MPOCTOPY iMEH System, a came: ReadLine(), WriteLine()
JUTSL YATAHHS Ta BUBEJICHHA PsJKa CUMBOJIIB Ta 1H. (IuB. cTop. 8 ... 9). O1xe, y Ta-
KOMY IIPOrPaMHOMY ITPOEKTI MOXKHA pealli3yBaTH sIK MPOTPaMHUIA KOJI, HABEJIEHUN Ha
ctop. 10, Tak 1 MosuiKyBaTH HOTO 10 TAKOTO BUTJISIY:

#include "stdafx.h"

using namespace System;

int main(array<System::String ~> “args)

{ double a,b;

Console::Write("BBegiTb gBa 4ucna (4epes Enter)\n");
a = Convert::ToDouble(Console::ReadlLine());

b = Convert::ToDouble(Console::ReadLine());

Console: :WriteLine("Cyma umux uucen - {@:f}", a+b);
Console: :Read();

return 0;
} —2.5
Cyrva uMx yucea — 32,17

Beenite pBa uyvcaa Tuepes Enterd

CrBopennsn nogarka Windows Forms

Jlsist CTBOpEHHS MPOrpaMHOTo MPOoeKTy 3 dopmoro ciif 3amyctutu Visual Stu-
dio Ta Bukonatu xomauay Cozoamwv npoexm / Visual C++ / CLR [ Ipunoscenue
Windows Forms. He 3akpuBaroun BikHO Co30amb npoexni, HATUCHYTH KHOMIKY OQ630p,
BUOpaTH TEKy JUId 30epiraHHs Ta 33J4aTh 1M sl IPOTPAMHOT0 MpoeKTy. HaTucHyTH kHO-
nky OK Ta IpUCTYNHUTH 0 CTBOPEHHS ()OPMU 1 HATMCAHHS TIPOTPAMHOTO KOTY.

Jlng HanamTyBaHHA (OPMH CHi HA HIM PO3MICTUTH HEOOXIJIHI €JIE€MEHTH, Ha-
NPUKJIAJ. TPU €JIEMEHTU textBox, OAWH button Ta onuH label. Takox Tpe6a 3aJ1aTH
3HAYCHHS BJIACTUBOCTI Text eJeMeHTIB labell Ta buttonl, yBIBIIM B Hil BiJIOBITHUN
TekcT. Ilicisa moaBIHHOTO KialaHHs 10 KOMaHAHIN KHOMIN buttonl cucrtema copmye
MOPO>KHIM mabnoH GyHkii buttonl_Click:

private: System::Void buttonl Click(System::0Object” sender, System::EventArgs” e)
{
}

[Ticst BBEIEHHSI IPOTPAMHOTO KOy 1m1a0sioH GyHKINT HaOyae BUTIISIY:

r A
private: System::Void buttonl Click(System::0Object” sender, o' ESEEN
System: :EventArgs” e)

Beenite nsa wacna

{ double a, b; 12,457 33
a = Convert::ToDouble(textBox1->Text);
b = Convert::ToDouble(textBox2->Text); Oucnim cymy

W yucen

textBox3->Text = Convert::ToString(a+b);
} 45457
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MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) Ha3Bits pi3Hi 3ac00M CTBOPIOBAHHS MPOrpaMHKX MPoeKTiB y Visual C++.

2) Illo Take KOHCOJIBHA TIpOTpama’?

3) Ha3sBiTh OCIIJOBHICTH CTBOPIOBAHHS KOHCOJILHOTO MpoekTy B Visual C++,

4) Slki pyukiii BBeJeHHA-BUBEACHHS JaHUX Y KOHCOJbHOMY pekrmi Bam Bi-
10M1?

5) 3a J0MOMOTroI0 SKOi IUPEKTHBH JIO MPOrpaMH J0JIy4aroTh 0i0Ii0TeUHI MO-
nyJi (3aroJioBHI (aiam)?

6) Ski 3arojoBHi (haiiau CIIiJ TOJYYUTH JIJIs1 BUKOPUCTaHHS (YHKIIH BBEICH-
HS-BUBEJICHHSI?

7) B sxi crtocoOu MOXHA 3aIlyCTUTH MPOCSKT HA BUKOHAHHS?

8) B sixmii crioci® MokHA 30€perTH MPOTrPaMHHIA MTPOSKT?

IlabopaTopHe 3aBpaHHSA

1) V npoTokoJii 1ab0paTtopHOi poOOTH JaTH BiMOBI I HA KOHTPOJIbHI MTATAHHS.

2) Y mpoTokoii J1abopaTtopHOoi poOOTH 3amucaTH mporpamu MoBor C++ s
pPO3B’sI3aHHS 3aB/IaHb.

3) 3acobamu Visual C++ cTBopuTH Ha KOMIT'IOTEPi TPH Pi3HI MPOrpaMHi mpoe-
KTH JIJISl BU3HAUYEHHS CYMU JIBOX UMCEIT:

— y BUTIIAA1 KOHCOIbHOTO nogatka Win32;

— y BUIJISII1 KOHCOIBHOTO foaatka CLR;

— y Burisai gogarka Windows Forms.

VY K0KHOMY 13 MPOrpaMHUX MPOEKTIB CI1J] BAKOPUCTOBYBATH BIAMNOBIIHI MPO-
IpaMHi 3aCO0H.
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NNabopaTtopHa poboTta Ne 2
linorpamyBaHHA NiHIMHUX aNTOPUTMIB

Meta podoTu: HaOyTH MPAaKTUYHUX HABHKIB 3alMCYBaHHS apu(PMETUIHUX BH-
pa3iB MoBOI0 C++ i CTBOPEHHSI MPOrpaMHMX MPOEKTIB JiHINHOI cTpykTypu B Visual
C++.

TeopeTnyHi BigOMOCTI

1. PisnoBuam anroputmiB. JliHilHi anroputmu (nocnigoBHOCTI)

ba3oBi anroputmu oprasizaiiii 004HUCIECHb TOAUIAIOTH HA TPU OCHOBHI BUIM:

—  JHIHHI (TOC1I0BHOCTI);

—  poO3rayIyXeHi,;

—  IUKJIYHI.

[lepeBakHO BOHU € OKPEMUMHU YaCTHHAMHU OOUYHMCITIOBAILHOTO MPOIIECY, TOML SIK 3ara-
JHHUN OOYMCITIOBATIBHUI TMPOIIEC Ma€ CKIATHINTY (KOMOIHOBaHY) CTPYKTYpy. 311€0i-
JBIIOTO MPU HAMKMCAHHI IPOTpaMHu 111 6a30B1 AITOPUTMHU MOEHYIOTHCS B TaKik CTPY-
KTYpI.

JIinitinum Ha3UBAETHCS AJITOPUTM, B SIKOMY BCl Jii, BiJl MEPIIOI JO OCTAHHKOI,
BUKOHYIOTHCS TIOCITIIOBHO y TIOPSAIKY iXHBOTO 3amucy. [HOMI Taky CTpyKTypy Ha3u-
BaIOTh MIPOCTO noCIi00sHicmio. TUTIOBUM TIPUKIAAOM TaKOTO aITOPUTMY € CTaHIapT-
Ha 00YHCITIOBAJIbHA CXEMa, SIKA CKIIATAETHCS 3 TPHOX ETalllB:

— BBEJICHHS ITOYATKOBUX JIaHUX;

— oOuucneHHs 3a GopMyIamu;

— BUBEJICHHA PE3yJbTaTy.

2. Tunu paHnx C++

VY mporpami MoBoro C++ yci 3MiHHI MarOTh OyTH OTOJIOIIEHUMH, TOOTO st
KOKHOI 3MIHHOI Ma€ OyTH 3a3HaudeHo ii Turn. Ha Biaminy Bij iHImmMX moB, y C++ 3a-
oasamu mun 3MIHHOI MOJCHA 8 OYOb-aKOMY Micyi npoecpamu 00 il BUKOPUCHAHHSL.
[Ipu orosomieHH1 3MIHHOL U1 HET pe3epBY€EThCA AUISTHKA MaM’sIT1, pO3MIp SIKOi 3aje-
KUTb BiJ TUIY 3MIHHOI.

Tun 3minnoi — BUA 1 pO3MIp JaHUX, SIKI 3MiHHA Moxke 30epiratu. KoxkeH Tum
JaHUX 30epiraeThCsi W OMPalbOBYETHCS 3a MEBHUMU TpaBwiamu. Clil 3ayBakKHTH,
10 PO3MIP OJHOTO ¥ TOTO CaMOTO THIY JaHUX MOXE BIJIPI3HIATHUCS Ha KOMIT I0Tepax
PI3HHX TIATPOPM, a TAKOXK 3aJCKHUTH Bl HAJIATOJKEHb KOMITLISTOPA.

VYci tunu MmoBu C++ po3moAUIAIOTh Ha JIBl TPYMH: OCHOBHI TUIH Ta CTPYKTY-
poBani. Criucok OCHOBHUX THIB JaHux C++ 13 3a3HaYEHHSM Jlana3oHy Ta MpUKJIa-
TaMH MOJKJIMBHX 3HA4YEHb 3MIHHUX HaBEIEHO B Ta0iI. 2.1.

Jlo ocHosHux (bazosux) TUIIB MOXHa BigHecTu char, int, float Ta double, a
TaKOoX iXH1 BapiaHTH 31 cnenudikatopamu short (kopoTkuii), long (moBruit), signed
(31 3HaKOoM) Ta unsigned (0e3 3HaKY).

Cmpyxkmypoeani (noxioni) TMnu 0a3yloThCsi HA OCHOBHHUX, JI0O HUX HaJeXaTh
MacuBM Oynb-SIKHX THWIIB, BKa31BHUKHM, (YHKIIi, Kiacu, (ailiu, CTpyKTypH,
00’€THaHHS, TIEpepaxyBaHHS TOIIIO.
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Tabnuys 2.1
OcHoBHi Tunu ganux C++
. IIpuxkiaaau
Tun Ha3zBa P031\U41p, Hiama3zon M(I))mnanx Tunn
oaMT quceJl
3HaYeHb
char CHMBOJIBHUN 1 -128...127 ‘a', '\n', '9'
(3HaKOBUI)
unsigned | Ge33HAKOBHI 1 0...255 1, 233
char CUMBOJIbHUI
short KOPOTKHM I1THI 2 -32768...32 767 | 1,153, -349
unsigned | Ge33HAKOBHI 2 0...65 535 0,4,65000 | _
short KOPOTKHIA E
int LUTHI 4% -2 147 483 648...| —30000,0,
(3HaKOBUIA) ...2 147 483 647 690
unsigned | 6e33HaAKOBHI 4 0...4294 967 295 | 2 348, 60 864
int AN
long (1JTAHA 4 -2 147 483 648...| —30 000, 0,
(3HAKOBMI) ...2 147 483 647 690
float TIACHUN OTMHAPHOT 4 34-10° 3.23,-0.2
TOYHOCTI B 34.10% 100.23, 12,
double JIHACHUHN ITOABIMHOL 8 1.7:-103% —0.947, QE)
TOYHOCTI 1.7 10308 0.0001, ?,E
long JIOBTHH JTIHACHUN 10 3.4-10%% 6.34e-3,
double . 1.1-10%% aes
bool JIOTiYHUIA 1 false uu true false(0),
true(>=1)
enum nepepaxoBHUMN 2 abo 4
void HOPO’KHIH,
0e3 3HaueHHS

* — 3aJIeXKHO BiJl HAJATOKEHb KOMITUIATOPA i allapaTHUX XapaKTEPUCTUK TUIT int

Moke Matu 4 abo 2 Oalira.

J{nst mogaHHs yinux yucen BUKOPUCTOBYIOTH TUNM char, short, int, long. Cme-
uudikaTop unsigned 3aCTOCOBYIOTh IPH POOOTI 3 JOJATHUMHU yuciaamu (0e3 3Haka), a
crienndikaTop signed — I SKMX 3aBTOJHO YMCEIl SIK JOJIATHHUX, TAaK 1 BiJ’ €MHHUX. 3a
3aMOBUYYBaHHSIM MPU3HAYAETHCS 3HAKOBUH THII, a TOMY crienudikaTop signed 3a3Ha-
4aTH HEOOOB’ SI3KOBO.

Tunu float 1 double BU3HAYAIOTH OiticHi 3miHHI po3MipoM y 32 1 64 6iTu Bij-
MOB1JIHO, a long double — 80 6iTiB. B C++ nmi1s BiIOKpeMIICHHS 1I1JIOT YaCTHHH YUCa
BiJl JIHACHOI 3aCTOCOBY€TbCS JecaTkoBa Kpamka. OkpiM 3BUYHOI (opmu, AiicHI
KOHCTaHTH MO’KHA 3amucyBaTu y (opmi 3 pyxomoro kpankor. Hanpuknag: 2.38e3
(sike mopisaroe 2.38 - 10° = 2380), 3.61e—4 (sixe mopiBuroe 3.61 - 10°* = 0.000361).

Yuciio mepes CUMBOJIOM ‘€ Ha3UBAETHCSI MAHMUCO0, A TICIISA CUMBOITY “€” — nopso-

€69

KoM, TOOTO 3aMicTh OCHOBH 10 BHKOPHCTOBYETHCS JIiTepa “e”, MCIs K01 CTaBUTHCS
oKasHuK crerers, Hanpukaan: le3 (1 - 10°= 1000), —2.7e—4 (-2.7 - 10* = 0.00027).
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Otxe, Ha 0a3oBux Tunax (char, int, float, double) OyayeTbcsi periTa THIIIB
JAHUX 32 JIOTIOMOTO0 crieludikaTopis:

signed (3HaKOBUI — 3a 3aMOBYYBaHHSIM) Ta unsigned (6€33HAKOBHUI) — 10 ITi-
JIUX TUIIB char Ta int;

long (moBrwmii), short (kopoTkuii) — g0 TuMiB double Ta int.

Hanpuxian:
unsigned int n;
int c; // IHmepnpemyemoca AK signed int ¢
short a; // IHmepnpemyemsca AK signed short int a
unsigned d; // IHmepnpemyemscs Ak unsigned int d
signed f; // IHmepnpemyemsca Ak signed int f

[Ipu orosonryBaHHiI 3MIHHUX iM MOKHA IPUCBOIOBATH IMOYATKOBl 3HAYCHHS,

K1 HagaJI MOXe OyTH 3MiHEHO. Y TIpHUKJIaIi

int i, j = 1, q = OXFFF;
IIlJTa 3MiIHHA 1 HE € 1HIiiaai30BaHa, j — IHII[Iali30BaHa 3HAYCHHIM 1, q — 1HIIiaJi30-
BaHa 1rictHansaTkoBuM 3HaucHHSIM OXFFF (mecsarkose 4095).

[Tpwu iHimiamizamii 3MIHHUX 1M MOKHA MPUCBOIOBATH apu(PMETHUHI BUPa3U:

long MB=1024*1024;

Hagpenemo 1ie Kijibka IPUKJIIa/iB OTOJIOMIECHHS 3MIHHUX

char tol='a'; // CumBosibHa 3miHHa tol iHiuianisyemsca cumBosiom 'a’
char x, c="\n'; // x He € iHiyianisoBaHuti, ¢ - iHiyianisoBaHuti cumBonom <Enter>
char *s="Opeca"; // Padok cumBoni6

SKI110 mpu OTOJIONICHH] YHUCIIOBI 3MIHHI HE 1HIIIAII30BaHO, TO iXHI 3HAUCHHS €
HEBHU3HAYCHI (BUMAIKOBI).

Tun void (moposkHii, 6€3 3Ha4YeHHS) BUKOPUCTOBYIOTH JJISI 3a3HAYCHHS THUITY
GyHKIIIH, SIKI HE TTOBEPTAIOTh KOJAHOTO pe3yJIbTaTy, a BCl i Ta OOYUCICHHS BUKO-
HYIOTBhCS BcepeanHl ux (yHKIHA. Takox 1el THUI 3aCTOCOBYIOTH JJIsS 3a3HAYCHHS
MOPOKHBOTO CITUCKY apryMEHTIB (DyHKIIII.

Hns  eusnauennss posmipy nam’smi, 3aliMaHOi 3MIHHOIO, ICHYE oOTepartis
sizeof (), sika MOBEPTA€E 3HAUCHHS JOBXMHU 3a3HAYEHOI'O THUITY, HAIIPUKJIA;

a = sizeof(int); // a=4
b = sizeof(long double); // b =10

3. KoHcTaHTH

Koncmanma — BenuuvHa, sika HE 3MIHIOETHCS YMPOAOBX BHUKOHYBAHHS MPO-
rpamu. JIJis OTOJIONIEHHS KOHCTaHTH y MPOTpamMi BUKOPUCTOBYETHCS CIEIH(IKATOP
const. [Ipu bOMy 3a3HAYAETHCS TUIT KOHCTAHTH 1 00OB’SI3KOBO HA/IA€ThCS 3HAYEHHS,
HaIpUKIaI;

const double Pi = 3.14159;

VY SKOCTI 3HAaYEHHS] KOHCTAHTH MO>KHA MOJaBaTh KOHCTAHTHUW BUPA3, SIKUWA Mi-

CTUTb PaHilll OTOJIOIICHI KOHCTAaHTH Ta 3MiHHI. Hanpukan:
const double Pi2 =2 * Pi, k = Pi / 180;
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4. MatematuuHi yHKuil

Mamemamuuni ¢hynkyii MIAPOKO BUKOPUCTOBYIOTHCS JJISI 3aITUCYBAHHS PI3HUX
MaTeMaTHYHUX BHpasiB. CIUCOK MaTeMaTHUYHUX QyHKIi C++ HaBeneHo y Tadu. 2.2.
Tabnuys 2.2

OcHoBHi maTemaTnuHi ¢pynkuii C++ ta kaacy Math (.NET)

®yukuia C++ Onuc Kuaac Math

int abs(int i) MOIYJh (a0COMIOTHE 3HAYEHHST) IILIIOTO Math::Abs(x)
yrcia x — |X|
double fabs(double x) | Mmoaynb mitficHOro umcaa x — |X| Math::Abs(x)
double sqrt(double x) | kopinp kBagpaTHUiT — JIx Math::Sqrt(x)
double pow(double x, | migHECEHHS X O CTETICHS ) — X Math::Pow(x,y)
double y)
double exp(double x) | ekcrionenTa e Math::Exp(x)
double log(double x) | HarypanbHuii jorapudm — In(x) Math::Log(x)
double log10(double x) | necsarkoBwii torapupm — lg(x) Math::Log10(x)
- norapudm X 3a ocHoBoro N — logy(x) Math::Log(x,N)
double cos(double x) | kocuHyC — COS(X) Math::Cos(x)
double sin(double x) cuHyc — Sin(x) Math::Sin(x)
double tan(double x) | Tanrenc — tg(x) Math::Tan(x)
double acos(double x) | apkkocuHyc — arccos(x) Math::Acos(x)
double asin(double x) | apkcunyc — arcsin(x) Math::Asin(x)
double atan(double x) | apkranrenc — arctg (X) Math::Atan(x)
double cosh(double x) | rimepbomiunmii Kocunyc — (e +e )/2 Math::Cosh(x)
double sinh(double x) | rimepbomiunwmii cunyc — (¢" —¢ *)/2 Math::Sinh(x)
double ceil(double x) OKpPYTJICHHSI IOBEPXY: HaMEHIIIE ITiIE, Math::Ceiling(x)
HE MEHIIIE 33 X

double floor(double x) | OKpyTJICHHS JOHHU3Y: HAUOLIbIIIE 1I1JIE, Math::Floor(x)

He OLIbIIE 3a X

CrannaptHi matemaTuuHi QyHkii C++ po3MilieHi y 3arojioBHoMy (aitm (01-

omiorertl) math. h, skuil 1OIy4ar0Th TUPEKTUBOIO #include <math.h>.

Jlo peui, koHcTanTH math (Hanpuknan, M_PI (m ~ 3.14159), M_E (uucno Eiire-

pa e~ 2.71828, sike € OCHOBOIO HATypaJIbHUX JoraprudMiB) Ta 6araTo 1HIIMX) HE BKa-

3aHi B crangaptHomy C/C++. 1100 BUKOPUCTOBYBATH iX, CIIiJ CIIOYATKy BH3HAYUTH

_USE_MATH_DEFINES, a toji noxyuutu cmath ado math.h.
#define USE_MATH_DEFINES

#include <math.h>

// ona C abo #include <cmath> O0Ona C++

Y mnargopmi .NET icHyrOTH CBOi BiAMOBiAHI KOHCTaHTH Math::PI Ta
Math: :E. KpiM Toro, B Hiif € JOCUTH 3py4Ha (PyHKIlis Math: :Log(x,N), sika 703BO-
Jisie OOUMCIIUTH 3HAYEHHS Jiorapudma 3a Oyab-1K0 OCHOBOIO N (JJIss OOYMCIICHHS

Takoro Jjorapudma
log(x)/1log(N)).

B "wucromy" C goBeneThcA

BUKOPHCTOBYBAaTH

BHpa3
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5. [lpaBuna 3anucyBaHHA apuchMeTMYHUX BUpa3iB

Bupas, sikuii 3aBepiryeThcsi Kpamkow 3 KOMOIo, € onepamopom. OnepaTtop 3a-
J1a€ 3aKIHYEHUI OIUC MEBHOT mii.

ApudmeTnyHui BUpa3 CKIAIAETHCS 13 OMEpaH/IB, apu(PMETHUHUX oOmepallii
(+, - * /, % ++, --) 1 omepaTopa MPUCBOIOBAHHS (=).

Tabnuys 2.3
ApudmeruyHi onepaurii
e T oneps |ty
+ JI0JJaBaHHS apu(MeTHYHUMN, BKa31BHUK X +y
- BIJTHIMAaHHS T4 YHAPHUUN MIHYC apu(MeTHYHUM, BKa31BHUK X -y
* T00YTOK apupMeTUUHUN X *y
/ TTeHHS apu(MeTHIHUT x/y
% ocTaya BIJ JUJIEHHS [UIAX YHUCET TAH i%6
++ 30UIBIIEHHS HA OJAMHUIIIO apu(mMeTHUHUM, BKa31BHUK i++;
(1HKpeMeHT) ++i
-- 3MEHUICHHS Ha OJVHULIIO apu(mMeTHUHUM, BKa31BHUK i--;
(IexpemMeHT) --i

PesynbTaTom omeparlii 004MCIEHHST OCTayl BiJl HUIOYUCEIBHOTO JiJeHHS (%) €
3QJIMIIOK BiJ JAUIEHHA NEPIIOTo omnepaHaa Ha apyruid. OnepaHnaMu Ii€i oneparii
MaroTh OyTH IIUI1 YKCIa.

int n =49, m =10, X, y;
X=n/m; //x=4
y=nxm /ty=9 ¥

Tekcr, skl PO3MIMICHUM MiCs JABOX CKICHUX pucok (//) (abo y cepeauHi
/* */), € KOMEHTapeM 1 He OepeThCs /10 yBaru Mpu KOMIIUTIOBaHHI ¢aiina.

Onepartii ++ (iHKpeMeHT) Ta -- (1eKpeMEeHT) € YHAPHUMH, TOOTO MAIOTh JIUIIIC
onuH omepana. Omepallis ++ J04a€ OJUHUIIIO JI0 OMEpaHja, omeparlis —- BiIHIMAe
oMHUIIIO Bi omepannaa. Li omepariii MoXyTh OyTH 3amucaHi sIK TIpaBOpPyY, Tak 1 Ji-
BOPYY ONepaHia. 3ajexHO Bl MICLS pPO3MIILIEHHS OIepalli BiJHOCHO ONepaHaa po3-
PI3HSIOTH AB1 (OpPMH LKX Omepaniii: npedikcHy Ta noctdikcHy. Y npedikcHii dop-
MI, B SIKI OIepanito po3MIILyIOTh MEPE]] ONEPaHI0M, HAPUKIAL: ++1, --J, CIOYaTKy
30UIBIIYETHCST a00 3MEHIIYEThCS HA OJUHUIIK0 3HAYEHHS 3MIHHOI, a BXKE€ IMOTIM IS
3MiHHA 3 il HOBUM 3Ha4YE€HHSM Oepe y4acTb B apu(PMETHUHOMY BUpas3l. Y NOCT(PIKCHIM
dhopMi IUX omepailiii, HaBMaku, ONMEPaIlito PO3MIILIYIOTh MICIs ONepaH/ia, HAMPUKIaI;
i++ j--, 1 y BUpa3l cnovyaTKy BUKOPHUCTOBYETHCS MOTOYHE 3HAYEHHS I1€1 3MIHHOI, a
MOTIM 301IbIIYETHCS 200 3MEHITYEThCS 11 3HAYCHHS.

YoTupu HIKYEHABEACHI ONepaTOpH Aal0Th OJIMHAKOBI PE3yJIbTaTH, aje MaloTh
PI3HHINIO TIPY BUKOPUCTAHHI Y BUpa3ax:

int j, i=1;
i=1+1; i+4=1; ++1; 1i++;

HaBenemo mie Tpu mpukiaau BUKOPUCTAHHS omepallii iHKkpemeHTa. Bci BoHu
OyIyTh BUKOHYBATHUCH 33 MMOYATKOBOTO 3HaUeHHA 1 = 1.
1) j = ++i * ++1; // 1) i=i+1=2, 2) i=i+1=3, 3) j=i*i=3*3=9. Pesyswmam i=3, j=9.
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2) 3

3) J

OOuucnenHsa B apu(pMETUYHNX BUpPa3aX BUKOHYIOTHCS 3J1iBa HAIPaBO 3TIIHO 3
TaKUM Hpiopumenom oreparii:

1) crannapthi QyHKUIT, ++, --;

2) MHOXEHHS (*), miteHns (/), octaya Big qiieHHS (%);

3) noxaBanHs (+) Ta BigHIMaHHA (-).

Bupasu y kpyriux ny’xkax BUKOHYIOTbCS IIEPIIOYEPIOBO.

st 3100y TTSI MPaBUIIBHOTO PE3YJIbTATY CIiJ JOTPUMYBATUCS TAKUX IMPaBUI
3anucyBaHHS apuPMETUYHUX BUpa3iB B oneparopax CH++:

— KOXKHa KOMaH/1a (IHCTPYKIIisl) Ma€ 3aBEpIIyBaTUCh KPAIIKOKO 3 KOMOIO (;);

— MoBa C++ € uyTimBa J0 pericTpy, ToOTo x Ta X — 11e JB1 Pi3Hi 3MiHHI;

— apryMeHT (QyHKIIIT 3aBXK/I1 3aUCYIOTh Y KPYTIUX TYKKaX;

— 3HAKW MHOXXCHHS HE MOJKHA TIpoITycKaTH (3ab -> 3*a*b);

— SKIIO0 3HAMEHHUK a00 YMCEeIbHUK Mae omnepaiii (+, -, *, /), To Horo ciif 3a-
MACYBATH y KPYTIIUX AYXKKaX;

— JUIsl 3allMCyBaHHS pPALIOHAIBHUX ApPOOIB, Y YHCEIbHUKY a00 3HAMEHHUKY
SKUX € YUCJIOBI KOHCTAaHTH, X04a O OJHY 3 IMX KOHCTAHT CJiJ] 3alucaTy sSIK JIiCcCHE

i+ * i+ // 1) j=i*i=1*1=9, 2) i=i+1=2, 3) i=i+1=3. Pe3yswmam i=3, j=1.
i++ * ++1; // 1) i=i+1=2, 2) j=i*i=2*2=4, 3) i=i+1=3. Pe3ynemam i=3, j=4.

YHCIIO 13 3a3HaYEHHSIM JIECATKOBOI KPaIlKH, HAPUKIIA], % 3aMHUCYIOTh sIK 2.0/K;

— pagukanu (ToOTO KOpiHb KyOIYHUH 1 BUIIE) 3aMIHIOIOTH Ha JPOOOBI CTEIEHI,

Hanpuknaj, 3 X+1 3anucyiors Sk pow(x+1, 1/3.0);
— CJIJ BpaXxOBYBAaTH IIpaBuUjia 3BEJCHHS THUIIIB, OCKIIBKUA B apu(PMETUUHUX BU-
pazax MOXyTh OpaTH y4acTb PI3HOTHUIIHI JIaH1 Ta BiI0YBAETHCS 3BEICHHSI THITIB.

6. OnepaTopn NpPUCBOIOBaHHSA

Onepamop npuceor6arts — OCHOBHUH OIepaTop MporpaMmyBaHHs — Ma€ hopmar:

<im’s_3MiHHOI> = <eupasz>,

Lleit onepatop 00UMCITIOE 3HAUYCHHS 8Upa3)y 1 Hajlae 3100yTe 3HAUCHHS 3MIHHIL,
MY [IbOMY CJIi/I BpaxOBYBaTH BIJNOBIAHICTh TUIIB BUPA3y 1 3MIHHO].

V¥ moBi C++, KpiM MPOCTOro MPUCBOIOBAHHS, € 1 CKJIaJIEHI omepallii MPUCBOIO-
BaHHS: += (IIPUCBOIOBAHHS 3 J0JIaBaHHIM), — = (IPUCBOIOBAHHA 3 BIJTHIMAHHSIM), *=
(TpUCBOIOBAHHA 3 MHOXEHHSIM), /= (MPUCBOIOBAHHSA 3 JiJICHHSAM) Toio. Hampukiazn,
BUpA3 X += Yy € €KBIBAJCHTHHUH JI0 BUpa3y X = X + Yy, aJie 3alHiCY€EThCS KOMITaKT-
HIIIE 1 BUKOHYETHCS MIBUIIIE.

OcobnuBicTIO oriepaTopa MprcBoroBaHHSA B C+ € Te, M0 BIH MOXKE BUKOPHUCTO-
BYBaTHUCh Y BUPA3ax 1 JIOMyCKae OaraTrokpaTHEe 3aCTOCYBaHHS, HAITPUKIIA/I:

a=b=c=x*y;
BukoHyeTbes 111 KOMaHJ1a CpaBa HajliBO, TOOTO CMOYATKy OOUYMCITIOETHCS 3HAYEHHS
BHUpa3zy X * y, MICJs 4OTO 11€ 3HAYCHHSI MPUCBOIOETHCS C, TOTIM b 1 tmiiie moTim a.

7. 3BedeHHA TMNiB

[lepeTBOpeHHS TUITIB BUKOHYIOTHCSA, SIKIIIO OTEPAH/IH, SIKI BXOIATH JI0 BUPA3y,
MarOTh Pi3H1 THUITH. 3BEJACHHS THITIB 31CHIOETHCS aBTOMATUYHO 32 IIPaBUIIOM: MeHUd
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MOYHUI MUN 3600UMbCA 00 Dbl MOYHO20, TOOTO 10 TUITY TOTO ONEpaHjaa, KOT-
puii mMae Oinbmmit po3Mmip. Hampuknan, skimo B apudMeTHUHOMY BHUpasi OepyTh
y4acTh KOPOTKe Iiie short 1 miie int, pe3yabTatr 3BOAMTHCS 10 int, AKIIO IIijIe 1
JIACHE — JI0 AIHCHOTO.

PosrisHeMo 1m1e KinbKa IpaBuil 3BEICHHS THITIB.

1) Pesynprat onepariii aijeHHs Oy/ie IIIJTAM YUCIIOM, SKIIO JiJeHE 1 TUIbHUK €
IIJTAMH, 1 TIMCHUM YUCJIOM, SIKIIIO OJWH 3 OIEpaHJIiB € aiiicHoro tumy. Hampukian,
pe3ynbTaToM 2/3 Oyne 0, a pe3yiabTaToM 2.0/3 (abo 2./3) — 0.666(6).

2) IIpu mpurCBOIOBaHHI PE3yNITAT 3BOJAUTHCS J0 THITY 3MiHHOI, sIKa CTOITh JIiBO-

__ 99,

pyy “="’; Ipy IbOMY THII MOXE SIK T1IBUIIYBATUCS, TaK 1 3HXKYBAaTUCh, HAITPUKJIIAI:

float a =5.1, b = 1.5;
int ¢ = a * b; // ¢c=7, a dpoboba vacmurHa 6id pesysemamy 7.65 6yde GmpaqeHa

2) 3Be/IeHHS TUITIB MOXE OYTH SIBHUM 13 3a3HAYEHHSIM KOHKPETHOTO THITY:

(<mun>) <apugpmemuunuii_eupaz>

Hanpuxian:
intm=2, n=3;
double a = (double) m/n; // 6 pe3synemami a=0.66(6)
[HmMM pimeHHAM MOXe OyTH JOMHOXEHHS YMCEIbHUKA YU 3HaMeHHUKa Ha 1.0:
double a = (m*1.0)/n; // B8 pe3syaemami a=0.66(6)

[puknagu nporpam 3 fiHINHOK CTPYKTYpoto B C++

Mpuknag 1. Po3pobutu cxemy anropuTMy i CTBOPUTH MPOTPaMHUIN MPOEKT y
02x* —x 2(x—1)°

, IE X — OJOBUIbHA 3MIH-
(V3+X)1+2x) sin?x+1

Visual C++ mst oOuncieHHs Yy =

Ha, SIKY CJIiJI BBECTH.
Po36’a30k. I1oca110BHICT BUKOHYBAaHHS 3aBJaHHS:

1) 3amycturu Visual Studio.

2) Buxonaru xomanny Cozdamws npoexm / Visual C++ / CLR / Konconvhoe
npunodicenue CLR. He 3akpuBaroun BikHO Co30amb npoexm, HaTUCHYTH KHONIKY O0-
30p, BUOpaTU TeKy IJsi 30epiraHHs Ta 3aJaTH 1M’ MPOrpaMHOro mpoekty. Ilicas
I[OTO HATUCHYTH KHOMKY OK Ta MPUCTYNUTH IO HAMMMCAHHS MPOTPAMHOTO KOJTY.

3) Ilepen 3amyckoM Ha BUKOHAHHS MPOTPAMHHUI MPOEKT CIIij 30eperTd KOMaH-

noro @aii | Coxpanums 6éce (41 TO Yepe3 APIIUK = , uu knasimmamu Ctrl+Shift+ S).
4) Jns zanycky TMPOEKTY CIiJi BUKOHATH KOMaHay MeHto Omuaoka | Hawame
OmMIa0Ky YU TO HATUCHYTH Ha KJIaBiaTypi KHONKY F5.

TekcT NporpaMHOro Koay Ta cXeMa ajJropuTMy:

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

{ (:: IloanOK
setlocale(@,".1251");
double y, x; ////_BBGHGHHH ////
cout<<"BBeaiTb 3Ha4YeHHA x= ";
cin>>x;
y=(0.2*x*x-x)/((sqrt(3.)+x)*(1+2*x)) + ()6qHCHeHHHy
2*pow(x-1,3)/(pow(sin(x),2)+1);
cout<<"Pe3ynbTaT y= "<< y <<endl; ///LBHBGHCHHH////
system ("pause>>void");
return 0;
}
PesynpTaT poOOTH KOHCOJBHOTO JOJATKA: <: IGHCHB :)

Beepnite 3zHaueHHa x= 2.15

Pesyabtar y= 1.72928

Mpuknag 2. Po3pobutu cxemy aJropuTMmy i MpOTPaMHHNA MPOEKT it 004KC-

.2
JNeHHs yzs\/w; x=arctg(b2+1/ib+mi)i p:cos(e‘b‘x‘—lg\x—b\)z. 3Ha-

bx+ p
YeHHsS M = 7.4 3agaTH K KOHCTAHTY, a JOBUIbHE 3HAYCHHS 3MIHHOI D CITiJ] BBECTH.
TekcT mporpaMu Ta cxeMa ajJropuTMy: <:: TouaTtok ::>
#include <iostream>
#include <math.h> m=7.4
using namespace std; |
int main () Beenenns b
{ |
setlocale(0,".1251"); )
const double m=7.4, pi=3.1415; X::anﬁgﬁ)-+vib4—m))
double b, x, p, y; |
cout<<"BBeagiTb 3Ha4deHHA b= "; cin>>b; p::cos@m”q_qu_-MY
x=atan(b*b+sqrt(b+m)); |
p=cos (pow(exp(fabs(b-x))- —
logle(fabs(x-b)),2)); yZSW
y=pow(pow(sin(m*p-pi),2)/(b*x+p),1./3); bx+ p

cout<<"Pe3ynbTtatn:\n x= "<< x <<endl; [

cout<<" p= "<< p <<endl; BuBenenns
cout<<” y= "<< y <<endl; X P,y
[

system ("pause>>void");

return 0; (:: Kinens ::)

PesynbpTaTu po6OTH KOHCOJBHOTO JA0JaTKa:

BBeniTb 3HayeHHA b= 8.4

PesynbTaTtu:
x= 1.55738
p= -0.128333

y= 0.3709956
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: €,°€°S
Mpuknap 3. OOuuciaMTH €EMHICTH KOHAEHcaTopa 3a (popmyiaor C=-—"——,

Ie g, =8.85-10" ®/M, £=2.8 ®/M, S — mIoOmA KOXKHOI ITACTUHH KOHJEHCATOPA,
d — BizicTaHb MIXK IJIACTHHAMH, 3HAYCHHS SIKUX BBecTu 3 Ki1aBiaTypH.

TexkcT mporpaMHOro Koay:

#include <iostream>
#include <math.h>
using namespace std;
int main ()
{
setlocale(@,".1251");
double d, S, C;
const double EQ = 8.85e-12, E = 2.8;
cout<< "BBepiTb 3HA4YeHHA BiacTaHi Mix nnacTuHamm d= ;
cin>>d;
cout<< "BBegiTb 3Ha4YeHHA naowi NNAaCTUHM KOHAeHcaTopa S= ";
cin>>S;
C=(EO*E*S)/d;
COUt<<"EMHicTb KOHAeHcaTopa C= "<< C <<endl;
system ("pause>>void");

PesynpTaTu po6OTH KOHCOJBHOTO JA0JAaTKa:
BeepniTh 3HAa4YeHHA BiACcTaHl mMix naacTHHamd d= 0.0004

BeepniTh 3HAaYeHHA nAaowli NAACTHHH KoHAeHcaTtopa 5= S0000
CMHIicThE KoHpeHcatopa C= [0.0030975

Mpuknap 4 CTBopUTH MPOEKT JIJIsi OOYUCIICHHS OIOPY €JIEKTPUYHOTO KOJja, SIKe
CKJIQJIAEThCS 3 JBOX IOEJHAHUX OMNOPIB, y JBa BapiaHTH: 1) 3a mapanenbHOro
3’€IHaHHS OMOPIB Ta 2) 3a MOCJIJOBHOIO 3’ €IHaHHS OMOPIB B €IEKTPUYHOMY KOJII.

Po3zé’azox. Haragaemo, mo dopmyna mis o04uCIEHHS OTOPY €IEKTPUYHOTO

. rl-r .
KOJ1a 3a napaneanoro 3’€I[HaHH$I OHOplB Ma€ BUTIIA R = ﬁ , d 3a IIOCI1J0OBHOTI'O
ri+r

3’eaHAHHA omopiB — R = rl + r2.

OO0uucrieHHs AJ1 ABOX BUMAIKIB chOpMyeEMO B Mporpami y ABOX OKPEMHX KO-
MaHJIHUX KHOTIKax Ha (popMi:

r Y r
o' OB4MCAEHHA DNOPY ENEKTPMYHOID KoNa | = [uE] -ﬁhl o' OB4McaeHHA onopy eNexTpMYHOro Kona | = e

Beenjte sHauenHa 1roonopy ri= 35 Beenims sHavenHa 1roonopyrl= g5

Beenim sHaueHHa 2+0 onopy r2= 65 Beenite sHaueHHs 2+0 onopy r2= 35

OBumcnumv onip ans
MOCRIAHOBHOrO 3 €AHaHHA

OBumcnnumi onip ans
NapanencHoro 3 €AHaHHA

O6uucnnumi onip Ans
NOCNIAHOBHOr O 3 €AHaHHA

OBumcnumv onip ans
NapanentHoro 3 €aHaHH!

R= 22,75 R= 100

‘ DumweHHA ’ ’ Budn ’ OyrweHHA ’ ’ Buxin J
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Jlis CTBOpEHHsSI MPOrpaMHOro MPOeKTy 3 ¢GopMoro ciia 3amyctutu Visual
Studio Ta BukoHatu komanxy Cozoamws npoexm / Visual C++ / CLR / Ilpunosicenue
Windows Forms. He 3akpuBaroun BikHO Coz0amb npoexni, HATACHYTH KHOTIKY O630p,
BUOpaTH TEKy sl 30epiraHHs Ta 3a7aTh iM sl IPOTPaAMHOTO TIPoeKTy. HatncHyTH KHO-
nKy OK Ta IPUCTYIHTH A0 CTBOPEHHS ()OPMH 1 HAITMCAHHS TIPOTPAMHOTO KOTY.

TexkcT nporpamu:

// 06yucaumu 018 napanenbHo2o 3’ €OHAHHA
private: System::Void buttonl Click(System::0bject”sender,System: :EventArgs”e)
{
double ri1, r2, R;
rl = Convert::ToDouble(textBox1->Text); // 3HauyeHnHa 1-20 onopy ri
r2 = Convert::ToDouble(textBox2->Text); // 3HauewHa 2-20 onopy r2
R = r1*r2/(rl+r2);
textBox3->Text = Convert::ToString(R);
}

// 06yucaumu 018 nocaidoBHoz2o 3’ €OHAHHA
private: System::Void button2 Click(System::0bject”sender,System: :EventArgs”e)
{

double rl, r2, R;

rl=Convert: :ToDouble(textBox1->Text); // 3HaueHHs 1-20 onopy ri

r2=Convert: :ToDouble(textBox2->Text); // 3HaueHHs 2-zo0 onopy r2

R=rl+r2;

textBox3->Text=Convert: :ToString(R);

}

// O4uueHHA

private: System::Void button3 Click(System::0bject”sender,System: :EventArgs”e)
{ textBoxl->Clear(); textBox2->Clear(); textBox3->Clear();

}

// Buxid

private: System::Void button4 Click(System::0bject”sender,System: :EventArgs”e)
{ Close();

}

MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOIJIHO

1) Skuii mporec Ha3UBaKOTh JIIHIHHUM?

2) Sxi cranmaptai Tinu gqanux C++ Bam Bigomi?

3) Slkux 3HAYeHb HAOYIYTh 3MiHHI j Ta 1 micis oOYMCIeHHs Mg int j, i=2;
a) j = i+ + i++; B) j = i++ + ++i;
0) j = ++i + ++i; r) j =+ +1i--;

4) 3anuiriTh KOHCTaHTy 0.2731e3 y ¢ikcoBaHOMY (hOpMaTi.

5) 3anumriTe yuciio 0.0001 B eKCIIOHEHIIIHHIM (opMi 3 pyXOMOIO KPaIKo¥o.

6) 3ammmmite Bupaz y = X° + sin 2x 3acobamu C++.

7) Slxoro 3Ha4yeHHs HaOy/ie 3MiHHA Y TICJIT O0YHCIICHHS:
a)y =(1+2)/(3+2); B)y=1+20/3+2;
oO)y=1+2/3+2; r)y =(1+2)/(3.0+2).
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BIJIHO JI0 1HAMBITyaJIbHOTO BapiaHTa.

ITabopaTopHe 3aBpaHHSA

1) V npotokoJii 1a00paTopHOi poOOTH JaTH BiAIMOBI/II HA KOHTPOJIbHI TUTAHHSI.

2) Y mpotokonii jgabopaTopHoi poboTH 3amucatd Moot C++ apudmernyHi
BHUpa3M, HaBeJIeH1 B Ta0J1. 2.4 ... 2.6 BIAMOBIIHO 10 1HIWBIAYaJbHOTO BapiaHTa.

3) YV npoToko:i 1ab0paTopHOi POOOTH CKIIACTH CXEMH aJrOPUTMIB 1 HAIIUCATH
nporpaMu MoBoro C-++ sl po3B’si3aHHS 3aBllaHb, MTOJAaHUX B Ta0d. 2.7 ... 2.9 Biaro-

4) CTBOpHTH Ha KOMII'FOTEpi mporpamHi mpoekTtu B cepeposumn Visual C++
JUTSI peaizailii HamucaHuX MporpaM. 3aHeCTH Pe3yJIbTaTH 0OYHUCIIEHb 0 MMPOTOKOIY.

Bapiantu inguBixyaJbHux 3aBianb 3 Temu “JliHiifHI 00U cII0BAJIBLHI Tponecu”

Tabnuys 2.4
BapianTtu apudmeruunux Bupasis
Ne ApupMeTHIHH A Ne ApupmMeTHIHNH Ne |  ApupmernuHui
Bap. BHpPAa3 Bap. BHpa3 Bap. BHpa3
L | 7 - 2trycost » Do 2+0.5r_1+4.8 3 Q:\/k+2.6psmk
Jy+4.831 Siny x—d°?
2 - 2 2
4 | F=In(d)+ 3:5d°+1 5 R:S'n(2t+1) 03 14 L:coszc+3t 4
cos(2y +2.3) In(t+y) Je+t
21y _In(k—y)+y* g A:s,in(2y+h)+h2 o | p_sin®y+0.3d
e’ +2.355k’ e"+y e’ +In(d)
9.33w° ++/w /2% 1 7.1h° _In(2k +4.3)
10| G= 11| P= 12| U="rr
n(y+3.5)+Jy In/y +0.04h e +ly
2 1 1
13| p_ 782 +3.52 nre 2sm(o.354;_/+1) 15 | T 2 Sin2+u)
In(a+2y)+e’ In(y+2j) In(2y +u)
56| L= 0.81cos_|3 17 |y At In(r_) 18| g &+sin(f+3)
In(y)+ 21 eV +7.2sinr In(3.8y+ f)
2 2 - 2
19| NoM +28m+0355 |0y ~0.8y+./y o1 ZS|r21(p+O.4)
cos2y +3.6 23.1n% +cosn y~+7.325p
2.37sin(t+1 in2 , 2y
2| T="22 (t+2) 93 :\/sm y+6.835 |,, W:0004\y/+e
V4y® —0.1y+5 In(y +k)+3y? o
X In(0.7y +2 2_
o5 |y (y+2w) 26 | E = (2 y+24) | |4 0.35h5h 4,355
In(y +0.75) J3y?+0.5y+4 e’ + /2.7y
3 2 2
28 | g - 4351y +2tIn(t +x) a9 | k& +3I+Z{2 30| N2 +Jy+1
Jcos2y +4.351 In(y)+e In(p+y)+e”
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Tabnuys 2.5
BapianTtu apudpmernunux Bupasis
Ne ApupmeTnaHM I Ne ApupmMeTHIHNH
Bap. BHpa3 Bap. BHpa3
2
1 F:cos(x2+2)+3'5xz+1 ) T:\/x+b—a+ln(x)
cos" y ctg(b+a)
3 |Ro sin(x2 + a)3 +4.3° 4 | D= K™ —a+/6 —cos(3ab)
) cos’® x* sin®(aarcsinx +In y)
2x* +5 In (x3 + y)— y’
5 | L=ctg’c+ 6 |U=
; Je+t e’ +5.4k*
2 lpe a® +arccos@+ x%) —sin*(y —c) g | Ac tg(y3—h4)+ h?
sin®(X+y) +|x—Y| sinh+y
o I:_J(2+ y)? +1/sin(y +5) 0 | re cos’y + 2.4d
- In(x+1) - y° ey+ln(sin2x+6)
1 G:tg(x4—6)—cos3(z+xy) 1 \/\x\+cos3x+ z*
cos’ x*c” " In x—arcsin(bx —a)
13 U_tg3y+sin5x\/b—c 14 D:c:os(x?’+6)—sin(y—a)
~ Ja-b+c In x* —2sin® x
" a’ +sin*(y—-c) 16 G_tg(x“—6)—cos3x(z+x3y)
sin®(x+y)+[x—y| cos® x° +¢°
17 | R2 cos’ y+2*d 18 | s- 4.351y° + 2tIn(t)
e’ +In(sinx+7.4) Jcos2y +1
X3 2 _ 5
19 U8 +(cos* x—4) 20 | N-— Ztﬁ
arctgx+5.2y e’ +a’arctgx
o1 | | 2338l y1+cos’y 2 |k _ J(Ba+x)°-Inx
e’ +sin’ x ™ t+arcsin6x’
o3 | K 2 COSTY X~ (x+y) on | SIN’y+6.835
arctg’ (x +a) x° In(y +k)+3y?
b5 |R=_ & brrcos’x 2 | G2 9.33w’ ++/w
x—a Ig*a+45 In(y +3.5)+./y
Je*—cos*(x?a®) +arctg* (a— x°) ¢ _ cos’ bx® — (sina® +cos(x® + z°))
27 | L= 28 - s 2 7 2
la+xd (arcsina® +arccos(x’ —a“))
2 2
o9 | N2=M +2.8m+0.355 30 | HoV —O.8y+\/§

cos2y +3.6

~ 23.7n% +cosn
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BapianTu apudmernuHux BUpasis

Tabnuys 2.6

Ne Bap. ApudMeTnunuii Bupa3
1 | vi= \/x2+(\/W/sin2 X +18)f +2.8"
2| V2= (sinx—54)" +4lg(x— 15[+
3 V3= x* (cos (x*~1.5f + X )—arctg (x/In[x )
4 V4 = sin ( *—3/lg*(x? —In?(x— 1.8)))+ arctg’
5 V5 = (15.4X —x39 /\/x +1g%In ‘X3—1.8‘+95'3
6 V6 = ekl x*® arctg(x® +a)* —v/x*?
7 V7= (cos3 x*° +sin’ x3)4/(lgzﬂx\+em)+ ﬁ)
8 V8 = Ig“(ln3(x2 +\/M)/(x3 +ex)3)5 —x*%/sin?(x° +1.8)
9 V9 = coss(x2 +arc'[g\/M)/sin2(x2 +1.5)5 +3/x38
10 | V10 = arctg’ (sin3(x2 +1.8f —\/;)4 —e*® (x4'5 + \/M)
11 | Vil= cos3(x4 +lg? Ins(\/;—i/M)zj+(4.8W - Jf
12 | vi2=sin’lVx+3x’ +18] /cos?(x* ~1.5f |- x*7
13| V13 = e/ cos’{x-¥x 53] +aretg'x j /e x)
14 | Vi14= \/\x\+\/W1.B/cosz(x3 1+X) /e X —x"®
15 |Vi5= sins(\/M +cos®(x +5.4))— arctg(e&+5.83'7)
16 | V16= (x2 +/sin? x—In(x? —3))/Igz(x+3 5.5+ In x )25
17 | V17 = cos?(x* + x+2)/sin(x2+\/§)+ln2x/(lg x+eﬁ)
18 V18 = \/xz+sin(\/§+2x)—e2”&/(coszx+|gz(lnx)
19 V19:\/x+coszx+sinx2+ng/(x2+ln2x3—e&)
20 V20=\/x+\/x+m/cos(x2+ln2(l+e&))
21 | V21= (x2+cos(x+ln M)ﬂmj
22 | V22= sin3(x23 X+ \/mj/arctg2 (x? +2.5¢")
23 V23 = cosz(x+sin(\/x3+\/m—Inzx)+ex)
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3akinuenns maon. 2.6

Ne Bap.

ApupMeTHYHUN BHUPAa3

24 | V24= (x4'5 eV )/In ?(x? +cos(x+ ?{/;))—sinﬂx —€|

25 | V25 = arctyg’ (xz - cos(q [X+[x* —e” )/ lg?(x® —sin x))

26 V26 = sinz(x2 +3/X+ cosz\x\)/lnz(ﬁ — arctgz\x\)2

27 V27 = Inz( X+ x? +sin\x\)/lg2(eﬁ +x4)

28 | V28=1g (Inz(x)1x2 +/x2 +1.5‘) e’ +cos’ x?

29 | V29 = cos® (arctgz(]x + W‘)+ sin? x)/sin‘lg *(x+2.8)

30 V30 = Ig*"(x3 InG(x2 +1.7)+ e&)—arctg‘i/;+ tg® xs‘

Tabnuys 2.7

BapianTu 3aBaaHb 1Jisi IpOrpam 3 JiHIIHOI0 CTPYKTYPOIO

(moBijbHE 3HAUEHHS X i BBecTn)

Ne . Ne .
Bap. DyHKUisA Bap. DyHKUisA
L |y 2 osinx  x+1 , | y_Inx*+eosx ¥Ux
cos@x)+ x> Inx T cos@X)+x2 X
Inx?+2cos?x  3/x 2c0s? X 0.3"
3 = 2 + 4 = + )
c0s(2X) X 1+ xcos(2x) xIn x—2sin”x
5 X +2x+sinx+0,3X 6 _ 2X+sinx +0.5X
cos?x+x>  Inx cos® X+ x2  4/x
Csinx—x* (1+x)" _X=Inx 2x-1
7 T x4l 1+3x 8 |v= 2x -1  x%+3x
Inx+2x x+1 3x% + 2X 2X
9 = 2 + 2 10 = P 2
X*+1  2x°+1 sinx+ x> (1+x°)(1L+2x)
Ax* +3X 2X+1 (2x* -1) 2x+1
11 | y= +— 12 |y="0—7-
@+x)@+2x) sinx+1 X“+sin - (x+2)(x+3)
4x* -2)(x+2) xsinx 2 ' -
12 _( )(x+2) 14 |y X+2sinx Jx coszx
2X+3 2x+1 2x+1 2x+1(Inx* +1)
15 | y= X +2(x-1) , 2sin”x 16 _4xX -3 Inx
(x+1)x++3) 2x+3" 2x*+1  2x+3
3X—2 sin 2x 2 _ 3
17 | y= +— 18 |y=—X=2x Ux
2x+3)(x+) (X +D(x+2) (2x+3)(x+4) 2x+3
2 H 2 H
19 _ x3 +1+ sin X 20 :4x +3x+ sin X
X>+3 2X+3 3x+4  2cosx+1
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3akinuenns maon. 2.7

BJ:; DOyHKis BJ:‘; DyHKIifA
’1 y—3X+2+ X ” y_4x—sinx+ 3x? + 2"
2X+3  (2x+D(sinx+2) X +3x+1  (X+D(x*+1)
23 |y = 2X+sin X N 4x 24 ly= 3x+4 N 2x-1
(x+ 2)(x+\/§) (2x+3 3Xx2 +1) (x+3)(x+1)?  (x+sinx)(Inx+1)
25 | y= ax_ 2x+3/x 2% |y= 2x+3° | x® +/x
(x+sin)® (x> +D(x+1) (X+D(x+3) (2x+1)(x+sinx)
o7 |y 2XHL, x* ++/x 28 | y= 3 —¥x_ 2x+1
X+1 (2x+1)(x+sinXx) 2x+D)@A+x) (x+3)
29 |y 2x* +1 L x=8 20 y_x2+sin2x+ x?+1
X+sin(x+1) (2x+1)(x+2) 2JX +3x  (X+2)(x+3)

Tabnuys 2.8
BapianTu 3aBaaHb 3 JIiHIHHOIO CTPYKTYPOIO
(mepiire 31 3HAYCHB MApaMETPIB 33JaTH K KOHCTAHTY, JPyTre — BBECTH 3 CKpaHa)

Ne Bap. dynkuis y = f(X) ni;i;eell;’i;
1 y=asin’ b+bcos’ a; azi/m; b=+/x x=152;:¢c=5
2 y=a’+b* a=In|x; b=€e"+a x=53 k=3
3 y=e*+58% c=a’++b; a=b’+Inl Xx=25b=7
4 |y=3lla-b;a=lgx; b=+x*+t* x=17;t=3
5 y=a’/b*; a:em; b:(sin p2+x3) x=21p=2
6 y:p2+t“;p:xz—\/M;t:%/ﬁa2 x=4;a=37
7 y=c’/cosc; c=a’ +b'; a=,/|x| +e x=-11;b=125
8 |y=sin*(a+b) a=t*++b;b=Ig%x x=10.9;t=2
9 y=arctg’x’*; x=p+k; k:\/m t=41;p=3
10 y=cos?(a+sinb);, a=./x; b=x*+m’ m=2;x=1.1
11 y=sina+cos’x; a=c+k?*; c=arctgx k=72:x=5
12 y:em+cosx; x=a+c* a=sin’b b=3; c=17
13 y=acosx—bsinx; x=%a—b; a=t% t=22;b=3
14 y=+xsina++bcosx; a=Ig[x; b=x+p’ x=11; p=26
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3akinuenus maon. 2.8

Ne Bap. dynkuis y = f(x) nzgzl;aee?[l);ils
15 y=Iga/lgh; a=+x*+b*; x=€"+n n=9.1; b=3
16 y=In|x+t; x=t*+p; t=+m m=3.8;p=2
17 y =e**: azlg‘t+b2‘; t =b? +/bx b=3;x=5.2
18 y='°’\/x27+cz;x:em";c:coszm+k2 k=2;m=1.8
19 y=e"+58; c=a’+vb; a=b*+Inp) x=2.8,b=3
20 y=x/t%; x=e'"?; t=p?+a’ a=2;p=26
21 y=c?+,/a; c=lgb; a=(b+x)y b=7;x=2
22 y =arctg’|x|; x=t*+Db? t=h®+e' qg=2;b=18
23 y=V’+cos’W; v=cos’a; W=./a+|X x=29a=-09
24 y:x2+3jm; x =cos?b+sin?a; a=+b+t? b=71t=2
25 y =sin®x+cosx?; x=lglct; c=t*++a t=-3;a=838
26 y=Ig*x+a; x=+a+b; a=e" t=2;b=1.8
27 y=arctg?p|; p=+vx?+a?; x="a++b a=7;b=23
28 y:sin4(a2+b2); a=+b+t; t=b%+k® b=5; k=28
29 y=cos’ x+[af; x=e"; bz\a\Jr\/a+7p2 =—4,p=3
30 y:sin4(a2+b2) a=+b+t; t=b*+k° b=2; k=18

Tabnuys 2.9
BapianTu 3axa4 3 JiHii{HOI CTPYKTYPOIO
BJ:‘;. 3aBaaHHA
1 | TpukyTHHMK 3a/laHO KOOpJMHATaMU CBOiX BepmMH. OOUMCIUTH HOro IIIoIly,

BUKOpHcTOBYIOUn Gopmyny ['epona: S = p(p—a)(p—b)(p—c), ae p = (a+b+c)/2;
a, b i C — nmOBXHMHH CTOpiH TpPUKYTHHKA. KOOpaWHATH BEpIIMH BBECTH
3 kinaBiaTyp. Jls o0UnCIIeHHs TOBKHUHH BiApi3ka Mixk ToukaMu (Xg, Y1), (X2, V2)

BUKOPHCTOBYBATH (OpPMYITY \/ (X, —%,)% + (Y, — ¥,)?

2 | 3uaiitu mepioa T 1 4acTOTy V KOJMBaHb Y KOHTYpi, €EMHICTb KOHJEHCATOpPa
B sikoMy — C, iHnykTuBHICTh — L. 3HauenHs C 1 L BBecTH 3 Ki1aBiaTypH.
T =2nJLC, v=UT

3 | ObuucauTu AOBXKUHY 1 IUIONLY KOJia JIJIsl 33J1aHOT0 pajiyca. 3HaUeHHs pajiyca
BBECTH 3 €KpaHa

4 | OOYHCIUTH TUIOILY TPUKYTHHUKA 332 TPhMa CTOPOHAaMHK — &, D, C, — BUKOPUCTOBYO-

yn popmyiny ['epona (quB. BapianT 1). JIOBKUHM CTOPIH BBECTH 3 KJIaBiaTypu
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IIpooosoicenns mabn. 2.9

Ne
Bap.

3aBaaHusa

3HaWTH KOCHHYC KyTa IIOMiX BEKTOpaMHU a= (as, ay) Ta b= (by, b)
—(a-p)/la P 2
3a (opmyioro COSa = |a al- /). Monyns BekTopa |a| =+/a; +a; .

Ckansspauii 100yTOK BEeKTOpiB 00uncinth 3a hopmyoro a-b = a;b; +ab,

-

b

OO64YKCIUTH BIJICTaHb BiJl TOUKU M 70 MIIOMIUH 22X —4y —20z —45=0 Ta
3X—y+5z+1=0, BUKOPUCTOBYIOUH (POPMYITY BIJCTaHI BiJ TOUKH JI0 MJIOLUUHU
_axy + Y, +cz, +d|

p
JaZ+b?+c?

. Koopnunatu Touku M BBecTH 3 eKpaHa

Panionoxariitna cranmis Bunpominioe N = 1000 immynsciB 3a 1 ¢ 3 JOBXUHOIO
xBui A = 0,03 m. Iloryxnicts omroro iMmnyascy P = 7-10* Br, a TpuBamicts
t1=3.10 "Br. O6umcnutu eHeprito omsoro immymscy W;= Pt cepemrio
KOPUCHY TOTYXHicTh cTaHIii P = W;K; KiJbKICTh JOBXHH XBHJb B OIJHOMY
imynesci K = ct/A, skmo € =30 BBecTH 3 CKpaHa

O6uncnutn KopeHi piBHsHHS axX® +bX+cC=0, 3agaHoro koedimieHTamu
a, b, ¢ (mpunyckaroum, mo a=0 i 0 KOpeHi € miiicHi). 3Ha4YeHHS a = 2,
b =—-8, c=-10 BBecTH 3 eKpaHa

OOunciuTy KOpiHb piBHAHHS 2X/a+b—-12=0 3a pi3HUX 3HAYEHb NApPaMETPIB
a ta b. 3nauenns a, b BBecTH 3 ekpana

10

OO4YMCIIUTH TINOTEHY3Y 1 IJIONLY MPAMOKYTHOTO TPUKYTHHKA 3a ABOMA 3aja-
HUMH KaTeTamu. J{IOBKMHU KaTeTiB BBECTHU 3 EKpaHa.

11

Tino pyxaetbcs 3a 3aKOHOM S = -t . OGuucuTH WBKAKICTH TiNa i BigcTaHb
y MoMmeHT uyacy t. 3HauenHs t BBecTu 3 ekpaHa. (DyHKILIS MIBUAKOCTI €
MOX1/THOIO B1J1 PYHKII| B1JICTaH1)

12

OOGyucIUTH KaTeT Ta MIOULY MPSIMOKYTHOTO TPUKYTHHKA 3a 3aJJaHUMU KaT€TOM
1 TinoTeHy3010. J[oB)KMHM KaTeTa U TIOTEeHy3H BBECTH 3 €KpaHa

13

O6unciutu Z :(\LL+V2+V3)/3, ne V1, v2, v3 — o0’emu Kynb 3 pajiycamu

R:, Ry, Rs BimmosimHo. O6’em kymi obuucinutu 3a dopmynow V = 413 R3,
3HaueHHs pajlyciB BBECTH 3 €KpaHa

14

VY KOnuMBaJIbBHOMY KOHTYpP1 €MHICTh KOHAeHcaTopa C = 10 °, IHTYKTUBHICTb
kotymku L = 0,04 T'm, ammmityna wanpyru Ha konaencaropi U = 100 B.

O6uncuTy amiuityay cumu ctpymy | =U./C/L , nosry enepriro W = L1%/2

15

YHoTUpUKYTHUK 3a1aHO KOOPAWHATAMU BJIACHUX BEPIIMUH.
O6uncnuTy oro nepumeTp. BepimHu BBeCTH 3 eKpaHa

16

O6uucnuTy 3Ha49eHHs QyHKIii W =sh(x) - tg(x+1) —tg*(2+sh(x 1)),
ne sh(x) = (ex—e’x)/ 2. 3HaYeHHs X BBECTH 3 €KpaHa

17

[Ipu 3MiHEHH] CUITU CTPYMY B KOTYIIII1, IHTYKTUBHICTH sikoi L = 0,5 I'H,
B N = 2 pa3u eHepris Mar"iTHoro noJjs 3Mminuiack Ha A W = 3 J[xx. 3Haiitu

o4aTKoBi 3HaueHHs eHeprii W, = AW /(n° —1) Tta cumu ctpymy |, =/2W, /L
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3akinuenus maon. 2.9

Ne
Bap.

3aBaaHusa

18

OOuucauTy MepuMeTp TPUKYTHHUKA, 3aJaHOTO KOOpJAWHATAMH HOTO BEpILHUH.
Koopaunarty BepiivH BBECTH 3 €KpaHa

19

3agano TpukyTHUK ABC HOBXKHWHAMH BIACHUX CTOPIH @, b, C, ki ciix BBecTH 3
exkpana. OOuncnuTu foro Oicektpucu (bicekTpuca, IpoBeJeHa 10 CTOPOHU 4,

nopieuioe /bc(@a+b+c)b+c—a)/(b+c))

20

3amano TpUKyTHUK ABC NOBXMHAMH BJIaCHHX CTOpIH &, b, C. O0uuciuTy 1Horo
2

MeJiaHu (MemiaHa, IPOBEIeHa 10 CTOPOHH &, TOPIBHIOE 0,5\/ 2b% +2¢? —a
3HauyeHHs @, b, C BBecTH 3 ekpaHa

21

Oo6uncintu Z = (R + Ry + R3)/3, ne Ry, Ry, Rz — paniycn kynb 3 06’ emamu Vi,
V,, V3 BignoBigHo. Pamiyc kym oounciuty 3a popmyioro R =3/3V /4x .
3HaueHHs 00’€eMiB BBECTHU 3 €KpaHa

22

3anani JOBXUHM &, D 1 C cTopiH meBHOro TpUKyTHHKA. OOUYUCIUTH MeiaHu

TPUKYTHHKA, CTOPOHAMHU AKOI'O € MeﬂiaHI/I BHXiIIHOFO TPHUKYTHHKA. I[OB)KI/IHa
2

MeJl1aH|, MPOBEJACHOI 10 CTOPOHHU &, JOPIBHIOE 0,5\/ 2b%? +2c? —a

23

3a SIKOrO 3HAYEHHs HAIpPyrd Ha KOHJEHCATOPl KOJIMBAIBHOIO KOHTYpa (B JOJIAX
aMIuTiTyHOTO 3Ha4eHHs U/U . ) 1depes sikuii yac (B qossix mepioxay t/T) enepris

€JIEKTPUYHOTO 10JIs1 Oyie B N pa3iB BiAPI3HIOBATUCS BiJl €HEPIii MArHITHOTO MOJIS?

3mauenHs N BBecTH 3 ekpana. U/U . =~/n/(n+1); t/T =arccos/n/(n+1)/(2x)

24

OO6unciuTy 00’eM 3pi3aHOi Mipamigu, OCHOBAMH SKOI € KBaJIpaTH 31 CTOPOHAMHU
atab.V=n(S+,S;S, + Sz)/3; S;, S, — momti ocHoB, h — BHcoTa Tipamiaw.
3HaueHHs @, b, h BBecTH 3 ekpaHa

25

OOGuucauTu peHTadenbHICTh POOOTH MIAMPUEMCTBA 32 MICAlb 32 (POPMYJIOO
penmabenvuicme = npubymok | cobisapmicms - 100 %, sgxmo cobiBapTiCTh
IPOAYKIli B TOTOYHOMY MICSIIl 3MEHIIUJIACH MOPIBHSIHO 3 MUHYIUM Ha 2 %.
3HaueHHs PUOYTKY 1 COOIBAPTOCTI 32 MUHYJIMN MICSIlh BBECTH 3 €KpaHa

26

OOGuucanTH XBUILOBUM OMIp HAMIBXBUILOBOIO BiOpaTopa
p = 120(In(2x(nd))- 0,577), 1 = (3 + 0,1 n). 3nauenns n Ta d BBeCTH 3 ekpaHa

27

Haiitu paaiycu onucanoro R i BonucaHoro I KiJi AJis MPaBUIbHOTO
MHOTOKYTHHKA 3 YHCIIOM CTOPIH N 1 JIOBKUHOIO CTOPOHHU 4.

R=al/(2sin(z/n)), r =a/tg(n/n). 3naueHns N i a BBECTH 3 eKpaHa

28

O6unciuTu 00’€M 3pi3aHOTO KOHYCA, OCHOBH SIKOTO MaroTh pajiycu R Ta r.
V= h(Sl +.5,S, + SZ)IB; S;, S; — momi ocHoB, h — BucoTa KoHyca.
3nadenHs R, r, h BBectu 3 ekpana

29

BBectu koopauHaTH TOYKH MIOMUHHA (X, Y). 3MIHCHUTH MEpexi 10 MOJSIPHUX

koopauHaT (p,d), me p=+/X> +y?, tg ¢ = y/x

30

3 2 ; ]
Tim0 pyxaeThcs 3a 3aKOHOM S = t°— 3t° + 2. OGUHCIINTH MBHAKICTH TiNa
B MOMEHT 4acy t. 3naueHHs t BBeCTH 3 eKpaHa.

(DyHKIIIS MIBUAKOCTI € TMOX1AHOIO BiJl QYHKINT BiICTaH1)
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NporpamMmyBaHHA NO3rany:KeHb.
YMmoBHUH onepaTop if

Merta pobdoTu: HAOYTH NMPAKTUYHUX HABUKIB BUKOPUCTAHHS YMOBHOTO OIlepa-
Topa if Tpu cTBOprOBaHHI MPOrPAMHKX MPOEKTIB PO3TaTyKeHOI CTPyKTypHu B C++.

TeopeTnyHi BigOMOCTi

1. PosranyxeHi anroputmu

Po3zeanyscennsm HazuBaeThCsa BUOIP MPOrPaMor0 Ti€l UM 1HIIOI HU3KK KOMaH/I
3aJIe’KHO BiJl TOTO, YA BUKOHYETHCS MIEBHA yMoBa. [Ipu 11poMy cripaiiboBye JuIie o-
Ha 3 TUIOK allTOPUTMY.

Jlist mporpamMHoi peanizallii Takux OOYUCIIEHb CJiJi BUKOPUCTOBYBATH Ollepa-
TOpPH MepeJaBaHHs KePYBaHHS, KOTP1 T03BOJISIIOTH 3MIHIOBATH MOPSA0K BUKOHYBaHHSI
oreparopiB mporpamu. Y MoBi C++ aJisi bOro nepeadavyeHo IHCTPYKIlii: 6€3yMOBHO-
ro nepexoy — goto, yMoBHOTO Tnepexoy — if Ta Bubopy Bapianta — switch. [l 3a-
MMCYBaHHSA YMOBH NIEPEXOAY CJiJl BAKOPUCTOBYBATH JIOT14H1 (Oys1€B1) BUpaA3H.

2. Onepauii BigHOLWEHHSA Ta NorivyHi onepauii

Jloziyni 3minni MOXyTh HaOyBaTH 3HaueHb: true (ictuHa) abo false (xuo6-
HicTh). Y CH++ 3ae0utbIoro i 3HadeHHs no3HavaroTh udpamu 1 ta 0 (1 — icTuHa,
0 — xubHicTh). JloriyHMiA THI 1€ HA3UBAIOTh O)J1esuM, BiJl MPI3BUINA AHTIIIHCHKOTO
Marematuka Jxopmka Byns, 3acHOBHMKA MaTeMaTH4HOI Jioriku. [Ipu oromoiieHH1
3MIHHUX OyJIEBOTO THITY iX MO3HAYAIOTh SIK bool, HAMPUKIIA:

bool m;

Onepayii gionowens (<, >, <=, >=, == (10piBHIOE), != (HE JOPIBHIOE)) MO-
PIBHIOIOTH JIBa BUpa3M 1 BUJAIOTh 3HaUeHHs | (true — icTuHa — “Tak”) abo 0 (false —
XHOHICTh — “Hi”). Tunom pesynsraty € int (a6o bool).

Jlociuna onepayia — Nid, ika BUKOHY€TbCA HAJ JIOTIYHUMH 3MIHHUMH, i1 pe-
3ynbTatr € 1 (true) abo 0 (false). Jloriuni omepariii 00YMCIIIOIOTh KOXKEH OIEpaH] 3
OrJIsiAy Ha MOTO €KBIBAJIEHTHICTh HYJIIO.

ba3o0Bi soriuni onepariii:

|| — nociune 0dooasanns (oneparist “ABO”, ous onxyis), pe3yabTaTOM BUKO-
HaHHS SKOTO € 3HaueHHs | (true), sKio xoda O OJMH 3 OMEpPaH/IB MAa€ HEHYIhOBE
3HAYCHHs. SIKIIO Iepuunii OnepaHi Ma€ HEHYJbOBE 3HAYEHHs, TO JPYIMU OIEepaH]
B)K€ HE OOYHMCITIOETHCS,

8& — noeiune muoxcenns (onepartis “1”, kow tonkyis), pe3y1bTaTOM BUKOHAHHS
AKoro € 1, Ko oOuaBa OnepaHIyd MalOTh HEHYJIbOBI 3HAUYEHHS, Yy PEIUTI BUIAIKIB
pesynbTat — 0. SIKIIo 3Ha4YeHHS epIIoro onepanaa AopiBHIoe 0, TO Ipyruii onepaH
HE 00YMCITIOETHCH,

I — nociune 3anepeuenns (onepamis “HE”, ingepcist) BUKOHYETHCS Ha/l OJTHIEIO
JIOTIYHOIO 3MIHHOIO, PE3yIbTaTOM YOT0 € 3HaueHHs true (1), SKIIO MOYaTKOBUM 3Ha-
yeHHsIM Oyiio false (0), 1 false (0), — K10 MOYaTKOBUM 3HaYeHHIM Oyito true (1).
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3. YmoBHu# oneparop if

Omnepatop if Mae AB1 (OPMU: CKOPOUYEHY Ta MTOBHY.

Ckopouena gpopma Mae BUTIIA; Oneparop

if (<ymosa>) <onepamop>; T

SIKI10 3HA4YeHHs JIOTIYHOTO BUPA3y B YMO6i € HEHYJbOBE,
TOOTO yMO6a € ICTUHHA, TO BUKOHYETbCS Onepamop 4u rpymna onepaTopiB B oneparo-
pHHUX Ty’KKax {}, IHaKIIe BiIOyAeThCs Mepexia Ha Ha-

CTYIIHUU OIIepaTop. Hi
YmoBa?
llosna ¢popma 11pOTO oMeparopa:

. Tak
if (<ymosa>) <onepamopl>,
else <onepamop2>;

Omneparop1 Omneparop?2

| ]
SIK1o0 3HAYEHHs JIOTIYHOTO BUPa3y B YMO8i € v

HEHYJIbOBE, TOOTO yMoO8a € ICTUHHA, TO BUKOHYBAaTUMETbCS onepamopl 4u Tpyna
OMepaTopiB B ONMEPATOPHUX AYXKKAX {}, IHAKIIE — BUKOHYBaTUMEThLCS onepamop?2,
MICIIsl YOro BiAOYAEThCS MepexiJ Ha HACTYNMHHUI omneparop. 3ayBakKUMO, 0 o04ucC-
JIIOETHCS JIUIIIE OJIUH 3 ONEPaTOpIB, a HE O0UBA.

1+b* 3a x=b;

Hampukian, oOYnciacHHS 3HAYCHHS BHpa3yy =< X+b MOKHa pea-
—b 3a X#Db
—X

J13yBaTH YU TO JIBOMA omepaTopaMH if ckopodeHoi (HopMHU, YU OJHUM ONEPaTOpOM
if moBHOI popmu:
1) if(x == b) y = 1 + pow(b, X);
if(x '=b) y = (x + b)/(b - x);
2) if(x ==08) y =1 + pow(b, x); elsey = (x + b)/(b - x);

Mpuknagu nporpam 3 posranyxeHo CTPYKTypoio B C++

Mpuknapg 1. Beectn x Ta 00umMCIIH- MouaTok
x> -8 3a X<-4;
™ y=:3X—-2 3a —4<x<0;
2—-X 3a Xx2>0.

TekcT nporpamu Ta cxema ajaropuTMy:

#include <iostream>
using namespace std;

int main ()

{
setlocale(@,".1251");

double y, x; int n;

|A
cout<<"BBeniTb 3Ha4yeHHA x="};
cin>>x; M

if(x <= -4) { y=x*x-8; n=1;}

Kinens
else -
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if(-4<x && x<0){ y=3*x-2; n=2;}

else { y=2-x; n=3;}
cout<<"Pe3ynbTaT y="<< y <<endl;
cout<<"BukoHaHo ymoBy "<<n<<endl;
system ("pause>>void");
return 0;

Pe3zynpTatu poboru:
BeeniTe s3HauveHHa x=0.4
PesynbTar y=1.6
BukoHaHO yMOBY 3

Mpuknap 2. Beectu x Ta 004YHCIATH

cos**(a+xz)+e™ sa fl-x’|=a+z;

y =1z +Inja+bx 3a [1-x°|>a+z;
ab* +8/zx? 3a p—xﬂ<a+z,

me a=0.3; b=1.25; z=(x +h)

Tekct IIporpamMu Ta CXxemMa aJITOPUTMY:

#include <iostream>

using namespace std;

int main ()

{
setlocale(@,".1251");
double a=0.3, b=1.25, x, y, z;
cout<<"BBeaiTb 3Ha4eHHs x= ";
cin>>x;
z = pow(x + b, 2);

IlouaTox

y=cos**(a+xz)+e

|bx| |

Yy =z+Inja+bx

if (fabs(1-x*x) == a+z) y = pow(cos(a+x*z),3.5) + exp(fabs(b*x));

else

if (fabs(1-x*x) > a+z) y = z+log(fabs(a+b*x));
else y = sgrt(a * pow(b,4) + pow(z*x*x,1./5));

cout<<"\nPe3ynbTaT y = "<< y <<endl;
system ("pause>>void");
return 0;

PesynsTatu poboru:

BBengiTb 3HaueHHa X = 2.45
PeszynpraT y = 1.77414

Mpuknaa 3. Beectn koopauHaty Touku B (3MiHHI X Ta YY) Ta BUBHAYUTH, UM Jie-
—e*+x*

KUTh I Todyka Ha kKpuBid f(X)=

arccos x*

3a‘ﬂ>£

[Toxubky 3amatu
3a [x<L.

eps = 107 (To6to [f(X) — y| < eps). Biamosins BUBECTH Y BUIIIS/I OB TOMICHHS.
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TexcT nmporpamu:

private: System::Void buttonl Click(System: Object"sender‘,System :EventArgs~e)

{ double x, y, fx; e )
const double eps = le-3;
= Convert::ToDouble(textBox1->Text); Bsec «oopasam Touki B (smikix 1a y)
y = Convert::ToDouble(textBox2->Text); x= -1 y= 0
i-F-F(Mathl\:q:ﬁES()E() Z :;') Math: :p ( 4) BusHauim, un nexy;rbLLHTouKa
X = -Math::Exp(x) + Math::Pow(x, 4); _Ha Kpusi
else =
fx = Math: :Pow(Math: :Acos(Math: :Pow(x,4)),2);
if (Math::Abs(fx - y) < eps) TOMKa NeKMTL Ha F(x)
MessageBox: :Show("To4ka nexutb Ha f(x)");
else
MessageBox: :Show("To4ka He nexuTb Ha f(x)");
}

Mpuknag 4. CtBoputu nporpamy JuUisi OOYHCIICHHS OIOPY CIIEKTPHYHOTO KOJIa,
SIKUI CKJIQJIA€ThCS 3 IBOX 3’€JIHAHUX OTOPIB, 3JICKHO BiJ] BUY IXHBOTO 3 €IHAHHS: TIa-
pasienibHe a00 mociIiToBHE ((hopMyJIH JUB. Y IPUKIIai 3 B 1abopaTopHii podoTi Ne 2).

ToOTO BAOCKOHATUMO PO3B’A30K MpUKIaAy 3 B JlabopaTopHiit poOoTi Ne 2 3a
PaxyHOK MOKJIMBOCTI BHOOpPY BHAY 3’€IHAHHUX OMNOpiB. JlJI1 LIbOTO BHUKOPUCTAEMO
€JIEeMEHTEroupBox, Ha SKOMY pO3MICTUMO JBa eJeMeHTH radioButton. Jlns
radioButtonl ciin BcraHoBuTH 3HadYeHHS Checked B True. Ilepemukaui radioButton
J03BOJISIFOTh “yBIMKHYTH® JIUIIE€ OJHY 3 YCiX PaIiOKHONOK @  Mpu mpoMy perira
KHOMOK aBTOMAaTHYHO BUMUKAETHCSI.

[Iporpamue omparoBaHHsi BUOOPY KHOIKH MOKHA peaiizyBaTh ONEpaTopoM
if-else.

Texct nmporpamu:

private: System::Void buttonl Click(System::0Object”*sender, System::EventArgs”e)
{ double ri, r2, R;
= Convert::ToDouble(textBox1->Text); // 3HauyenHa 1-20 onopy ri
r2 = Convert::ToDouble(textBox2->Text); // 3HauyewHa 2-20 onopy r2
if(radioButtonl->Checked) R = rl1*r2/(rl+r2);
else R = rl+r2;
textBox3->Text = Convert::ToString(R);

}

r T Y
o' OByncaeHHA ONopy ENeKTPUYHOID Kona l = ‘ =l l&l o OB4yucAeHHA ONOpY ENEKTPMYHOD Kona l = ﬂh

BuBepiTs BuA 3'€aHaHHA BuBepi Bua 3'€aHaHHA

Beenim 3HaueHHA Beenim sHaueHHR

(@ napanentHe 3'€aHaHHA 10 ") NapanensHe 3'€aHaHHA 10

1+0 onopy 140 onopy

nocnifosHe 3'€aHaHHA 15 Q@) nocnigosHe 3'€aHaHHA 15
2+0 oropy 2+0 onopy

O6umcnnmi onip 6 OBumcnnmi onip 25
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[MuTaHHA fNa CAMOKOHTPOSO

1) Slkwii mporec Ha3UBAIOTh PO3TATYKCHUM?

2) Sxi oneparopu B C++ BUKOPUCTOBYIOTBCS I OPTaHizallii po3raayKeHb?
3) Ilepeniuith 6a30Bi JIOTiYHI OIEparrii.

4) OGumcaiTh goriunuii Bupa3 (-3 >=5) || (7 < 9) && (@ < 3).

5) BkaxiTh 3HaYCHHS W ITiCJIsl BAKOHAHHS OoIlepaTtopa bool w=2*5<=17%3; .

6) 3anumiTh yMOBHI onepaTtopu if cKopo4eHol i moBHOI (hopMu it 00UHC-

{sin x? 3a x>0.5;
JEHHS Y= 5
cos” x 3a Xx<0.5.
7) Ha3ssith onepaTopu 0e3 MOMHIIOK:
a) if(x<=6)y=2*x; else y=cos(x); B) if(a<>0) if(b<>0) y=2*x;
0) if y<=x then y:=exp(x*y); r) if (x>0)y=1n(x) else y=x;
8) BkaxiTh 3HAUEHHS X ITICJI BUKOHAHHS ()ParMEHTIB MTPOTrpaMHu:
a) float x=1.5; 0) float x=1.5;
if(x<=0.5) x=7.7; if(x<=0.5) x=7.7; else x=3;

9) HaBeniTh 3HaYCHHS 3MIHHOI Z ITiCJIsl BUKOHAHHS OIEPaTOPIB:
float z, x=2.5;
if(x>=0.5) z=7.7; else z=5.5;

ITabopatopHe 3aBpaHHA

1) ¥V npoTokoJi 1abopaTopHOi poOOTH IaTH BIIMOBIII HA KOHTPOJIbHI TATAHHSI.
2) Y npotokoi 1abopaTopHOi pOOOTH CKIIACTH CXEMH aJTOPUTMIB 1 HAKCATH

nporpamMu MoBor0 C++ 13 3aCTOCYBaHHSIM YMOBHOTIO oreparopa if st po3B’si3aHHA
3aBJaHb, mojgaHux B Ta6i. 3.1 ... 3.3 BIANOBIAHO 10 1HAUBIAYAJIHLHOTO BapiaHTa.

3) CtBopuTH Ha KOMIT'IOTEpi TporpaMHi npoektu B cepemosumn Visual C++

JUTSL peasti3aliii HamMCaHuX MporpaM. 3aHEeCTH Pe3yJIbTaTh O0YUCIIEHD 10 IPOTOKOIY.

Tabnuys 3.1
InguBinyajbHi 3aB1aHHA 0230BOT0 PiBHSA CKJIAHOCTI
Ne . Ne .
Bap. DyHKILis Bap. DyHKIis
x*+1 3a x<O0; 2X+2 3a X< -3
1 |Y=4¢x*-1 3a0<x<2; 2 |Y={2x-23a -3<x<0;
X 3a X2 X2 3a X>0
6X +8 3a X <-5; (2x—1 3a x<—4;
3 Y =<x—-2 3a -5<Xx<3; 4 Y ={x?+2 3a —4<x<5;
2%%2 33 Xx>3 X+3 3ax>5
6x® -8 3a X<-8; 2x% +3x 3a X<-L
5 |Y=¢{x*-8 3a —8<x<0(; 6 |Y=Ix?—-4 3a-1<x<O0;
2x° 3a x>0 x° 3aX=>0
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IIpooosowcenns maon. 3.1

Ne . No .
Bap. DyHKILLis Bap. DyHKLis
4x% +2x 38 x<-12; x* -1 3a X< —4;

7 |Y={2x*+2x 3a —-12 <x<3; 8 |Y=4{2x-1 3a —4<x<3;
X+1 3a X3 3x3 35 X>3
4Xx+3 3a x<-2: 2X+4 3a x<-1

9 |Y={2x*-4 3a —2<x<4; 10 |Y={x-4 3a -1<x<0;
x?—2 3a X=4 x}+4 3a x>0
AX* +2x 3a X<-2 3x* +2x 3a x <3

11 | Y =<2x-1 13a —-2<x<3 12 | Y =42x+1 3a —3<x<8§;
X*+3 3a x23 3x 3a X>8
4X+2X 3a X< 4 2/X+3 3a x<-6

13 |¥= X‘gx 3 ‘4;X<2; 14 |Y=4x*-1 3a -6<x<3
X+ 38 X2
: x>+1 3a X=3
X} +2x% 3a x<-2: 4%° +2X 3a X< —4;

15 |Y={x*-1 3a —-2<x<3 16 | Y =42X=5 3a —4<x<4;
2X+2 3a Xx=>3 X—3 3a X>4
(6x% + 2% 3a X < —6: (27%% +1 3a X< =3

17 | Y =42x—6 3a —6<x<4 18 | Y=9x-2  3a —3<X<5
6Xx+1 3a X4 3x+1 3a X293

19 | Y=x2-1 3a -1<x<I 20 | Y=1X"+3 3a —T<x<4
X+1 3a x>1 x*=3 3a X24
2x*+3 3a X<-2; Ax* +4 3a X<-2;

21 | Y=4{x}-6 3a —2<x<0; 22 | Y =<3Xx—-3 3a —2<X<3
2(x+1) 3a x>0 2X,+2 3a X>3
(%3 +2x 332 Xx<-3 25x+1 3a x<-2;

23 | Y=42x-1 3a —-3<x<8§; 24 | Y={x}-25 3a —-2<x<4
x*+1 3a X>8 24X+ Xx? 3a X>4
(26x+4 32 X<-6; 9x*+1 3a x<-O

25 | Y= 4x*+2 3a —6<X<6; 26 | Y=<x*-1 3a -9<x<I
2X—3 3a X>6 X+2 3a Xx>1
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3akinuenns maon. 3.1

BJ:;. DyHKIifA BJ:;. DyHKIifA
4x* +4 3a X< —4; (x*-29 32 x<-3

27 | Y={x*-1 3a —-4<x<4 28 | Y =42x+3 3a —3<x<6;
x2+1 3a x24 x*+1 3a X>6
3x+1 3a x<-3 2X° +4X 33 x<_1:

29 | Y=9x"-1 3a -3<x<4 30 | Y=9x+4 3a -1<x<3
x*+1 3a x4 Ix+2 133 X=3

Tabnuys 3.2
InauBinyaJbHi 3aBJaHHA CEPEAHBOIO PiBHA CKJIAJIHOCTI
Ne . Ne .
Bap. DyHKUisA Bap. DyHKIIA
a®+arcsin(cos’bx) sa  x<a; a®x? +/b* +2.7 3a [X|<0.7;
. y=1/(@+bx)—2+sinx 3aa<x<b; 5 V= arctg(3x—px) 3a [x|=0.7;
tg’(a+bx+z)  3a x>b, sfinfa—px+43 3a [x>0.7,
ne a=2.5; b=35; z=sin(bx) me a=054;b=0.34 p=ax+b
k .
(a+z)cos?(bx+x°) 3a x<a; ctglxe™ )+ Injrx 32 x=rs;
| Y= aln(zx)+sin?(b?) sa a<x<b; 4|V U+ sink|  3a x>rs;
s+ la-z7) s x>b, tg(kx+tg(rs))  sa x<rs,
ne a=0.1 b=3.25 z=cos’(x) ne r=24; s=5 k=05
(2a +1)22 sa 2>_05: e*+ fcos’hx 3a x<a;
3.71-X . y =<cos’ Jbx —In(fx)3a a<x<b?;
y=3sin"+bz —ax 3a -0.5<z<107; ) )
5 ) 6 cos’(a+bfx)  3a x>b’
tg(z+x)—e 3a z>10"°
3.5abx ’ ne a=15"b=144; f = Jbx
ne a=0.3; b=0.7; z=cos(x+2)
acos’ x+bsin?zx 3a x<a; Inbzx|+za**  3a a’<x<b;
. y= a-tg(sinsz+z) 3a @< X <4.5b; g y={ax’+bz* +sinzx 3a x<a’;
In(ax—b)+z>  3a x>4.5b, cosax+b)+Inzx| 3a x>b,
ne a=1.5; b=0.7; z=tg|tg(bx) ne a=05 b=0.7; z=0.2
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IIpooosowcenns maoan. 3.2

Ne

Bap.

DyHKIis

Bap.

DyHKIis

y = Jarctg(abc)+3/x

sin(e®*?)+ x? 3a a+b>x;

3a a+b=x;

In(]lg|kx+ mn”) 3a X>|m+nj;

y =4sin(kmx)+/Inx| 3ax=|m-+n|;

9 10
arcsin(cosz( |x|)) 3a a+b<x, e g™ 3a X<|m+n)|,
ne a=0.5; b=15c=3.2 ne m=21 n=19;, k=85
asin®x+cos(zx) sax<In(a), sin(om +cos(nx)) za  jom|> x?;
Y= cos’(@a+zx) 3a In(a)<x<b; | V= cosbm—sinx) 3a |om|<x?;
\/2.5a‘°’+(b—zx2)6 3a X>h, e+ omx 3a [pbm|=x?,
ne a=0.1 b=3.25 z=cos’(x) ne m=05 b=-2 n=02
xe* +(z+7.7abx) 3a x<a; csin?(b2x)+ In(ox+a) 3a x<a
|V tg(ax+z)+cos’bx sa a<x<b? w V= a+In(bx)-sin(cx) 3a a<x<b;
In(sin®(a-+bx+2¢*)) 3a x> b \/\cos(a+bx)+cx2‘ 32 x2b,
ne a=15b=-17z=12 ne a=05; b=0.7; c=34
asin®x+bcos(zx) 3a x<a? 2.8sinax-bx’z 3a x<a;
y =4 (a+bx)’ —sin(zx) 3a a®* < x<b; y={zcoslax+b)’ 3aa<x<b?
15 - 16
\\/|x—sm(bx+z)| 3a  X>b, e 4 zabx  3a x>b?
me a=0.9 b=125 z=x? ne a=0.7, b=-125 1z=35
a+sinbx+cosx* 3za x<a; sin(ea+t’)+x2 3a e >e¥;
y=<3+a+bx+sinzx 3a a<x<lInb; y = arctg(abz)+'°{& 3a €% =e¥;
17 In(a+bx+z) 32 x>Inb, 18 ( atb _ _x
cos \x+abz\) 3a e <e”,
_ . _ . _ 2
ne a=0.2 b=125 z=(25+h) re 807 b—23 27— (x4b)?
In?(0.5a—u) 3a u<-0.5; we? + e safl-x)| =a+c;
_)_2x-a 3a —05<u<10?; y =4sin® ax + cosbc 3a‘1—x2‘>a+c;
19 T+ X+U 20
lg(u+x)—e* 3a u>107°, ab’ +§/cx*  safl-x*|<a+c,
me a=2.3; u=sin(x+a) me a=03;, b=07; c=27-x
x’e® +Inrx|  3a cosx=cos(rs) ilb+ [x+c 3alga<x;
o | V= 3/x? + Jk+rsx| 3a cosx>cos(rs), 0y | V= cos(x —b—c) 3a lga=x;
arctg(kx+rs) 3a cosx < cos(rs) sin(x+a—b) sa lga>x,
ne s=0.15; r=10; k=0.7 ne a=10; b=0.7; ¢c=3.7
a+bx+sin?2x**  3a x<a; z° —cos’(x) 3a x<3.5a;
y=qa+Injab—zx| 3a a<x<b; y=4(a—x)’ —bx 3a3.5a<x<b;
23 Jla+ctg(zx) +bx 3a x>b, 24 Jox+2¢ 3a x>b,
ne a=0.2; b=0.9;, z=1.7

ne a=0.1 b=2.1 z=abx
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3akinuennsa maon. 3.2

BJ:;';. DyHK1is B‘]:;. DOyHK1is
3.5sin?(bx+z) 3a  x<a (3.5a-7.3bx)* 3a x<—Inlal;
y={ln(@a+b’x)+a sa a<x<b®; y=1a"—cos’(zx) sa—Infa| < x <b;

25 cos?(a’+xz) sa  x>b*, 26 tga—x|—x 3a x>b,
re a=03 b=17 2=2 ne a=03 b=37; z=127/x

Inmx+n|  3a X*>m+n; 2.5b? + ax—cosxz 3a X <ba;
y = gosimen 3a X2 =m+n: y = (az—x)3+ln(xz) 38 X>D;

2t Yk?+cos’x 3a x> <m+n, 28 Jb?+(@a-x’zf 3a Ba<x<b,

ne m=21 n=19; k=35 re a=03 b=17; 2=07
\/‘a—cosz b3x+cz‘ 3a ‘1— xz‘ —a+cC e” -3.5c05°(z+bx) 3a x<a;
y=leoon In\bf’cosx\ w \l— XZ‘ ca+c y=<a+Ifa+bx-2x 3a a<x<b;

29 o s i 30 a+cos®(a+bxz) 3a x>b,

cos*(b*x)+ Inox - & 3a fL-x¥ <a+c, _ _ ,
ne a=0.7; b=125 z=(x+h)
ne a=0.7; b=125 c¢=1.3
Tabnuys 3.3
InauBinyaJbHi 3aBJaHHA BUCOKOI0 PiBHS CKJIAJTHOCTI

Ne 3aBaanus

Bap.

1 BBectu nBa ymcia 1 BA3HAUYUTH, 110 OLIBIIE: CyMa KBaJApaTiB Yd KBaJpaT CyMH
1UX 9uces. BimoBih BUBECTH Y BUTIISII MOBIJOMIICHHS

2 BBecTu 3HaueHHs KyTa B pajiaHax 1 BU3HAUUTH, 110 OUIbIIE: 3HAYCHHS CHHYCa
Y1 KOCHHYCa IIbOro KyTa. BiIMOBIIb BUBECTH Yy BUTJIS I TTOBIIOMJICHHS

3 | Bectu Tpu uncia i BU3BHAYNTH CEPENl HUX CEPETHE 3a 3HAUCHHSIM

4 | BBectu Tpu uKciia 1 BA3HAUYUTHU CEPEJl HUX HAlIMEHIIe

5 BBectn koopauHaTH TOYKH B(X Ta Y) 1 BU3HAYMTH: YU HAJICKHUTH IS TOYKA
kpuBiit f(X) = 6X—4.5x°+4X® 3 IOMYCTHMOIO MOXHOKOIO eps = 10°
(TooTo [f(X) — Y| < eps)

6 BBectu koopauHati To4oK A(Xo, Vo) 1 B(x1, ¥1) 1 BUBHAUUTH siKa 3 IIUX TOYOK —
A uu B — € HaitOinpm Bigmanena Big nmovyatky koopaunat (0(0,0)). Biamosiab
BUBECTU Y BUTJISII TTOBIIOMJICHHSI

7 BBecTu 3HaueHHsS TPhOX CTOPIH TPUKYTHUKA &, D Ta C i BU3HAYMTH, YU € TEH
TPUKYTHUK NPSIMOKYTHUM. BiJIOBIIb BUBECTH Y BUIJISI/II MOBIIOMJIEHHS

38 BBectu Tpu ymncia i J0J1aTHI 3 HUX MIJHECTH JI0 KBajparta, a Bia’ eMH1
3IMIINATH 0€3 3MiH

9 BBectu xoopauHati Toukd A(X Ta Y) 1 BU3HAUNTH: B SAKIA YBEPTI JICKHUTH LIS
TOYKa. BiMOBIIh BUBECTH Y BUTJISIII TIOBIIOMJICHHS

10 | BBecTu KOOpaAMHATH TOYKH X 1Y Ta BU3HAYUTH, Y JISKUTH 1151 TOUKA BCEPEANHI

Koja 3 paaiycom R. IleHTpoMm KoJia € moyaTtok KoopauHaT. BiamoBias BUBECTH
y BUTJISI/I1 TIOB1IOMJICHHS
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3akinuenus mabon. 3.3

NeNe

3aBaaHHA

11

BBectu Tpu inux 4yrcina (JOBXHHHA CTOPIH TPUKYTHUKA) 1 BA3BHAUHUTH,
91 MOXHA MOOYyBaTH 3a IMMU YHCIAMU TPUKYTHHUK

12 | BecTu 3HaueHHsI CTOPOHM KBajipaTa A Ta pajaiyc koja R 1 BU3HaunTH, 1IIoia
K01 3 UX (Piryp € Oiunpiie. Bianmosiib BUBECTH Y BUTJISAII TOBIIOMIICHHS

13 | BBectu 3HauYeHHS TPHOX CTOPIH JBOX TPHUKYTHHKIB — al,bl,cl i a2,b2,c2. Busna-
YHUTH, TUIOIIIA SKOTO 3 HUX € Ouble. BiAmoBiib BUBECTH Y BUIJISII TTOB1AOMJICHHS

14 | BBectn koopaWHATH TOYKH B (X Ta Y) 1 BU3HAUWTH: YU HAJICKHTH I TOYKA
kpusiit f(X) = 6c0s°X — 0.25x° + 3.2x° — 2.7 3 NPHUIYCTUMOI MOXHOKOIO
eps = 102 (to6To [f(X) — Y| < eps). BiAmoBixb BUBECTH y BUMIBS TOBiTOMICHHS

15 | BBectu Tpu umcia i JoJaTHI 3 HUX MIHECTH JI0 Ky0a, a BiI’€MHI — 3aMiHUTH Ha ()

16 | BBecTu 3HauCHHS TPHOX CTOPIH TPUKYTHHKA &, b, 1 C. HalimeHIa 31 cropiH Tpu-
KyTHHMKA € CTOPOHOIO KBaJjpara. BuzHauuT, monia axoi 3 nux Qiryp € ouipiia

17 | BBectn xoopauHaTe ToukHd A(X Ta Y) 1 BABHAYUTH, YM HAJCKUTH IS TOYKA JI0
nepioi uBepTi. Bi/moBiib BUBECTH Y BUTJISAII IOB1AOMIICHHS

18 | Brectu Tpu ymciia i BUBECTH YMCiIa 32 MOJTYJIEM, OLIBIIN 3a CEpeHE apruPpMETHIHE

19 | Bectu pagianny Mipy KyTa 1 BU3HaUYUTH OUIbIIE 31 3HAYEHb TaHT€HCa a00
KOTAHI€HCa 1IbOT0 KyTa. BiAMoBIIb BUBECTH Y BUTJISI/II TOB1IOMIICHHS

20 | Beectu xoopaunati Toukun Q(X Ta Y) i BU3HAYMUTH, UM JIGKHUTH ISl TOYKA HA
kpusiit f(X) = 7tg’ — 0.31x% + 3.2x° — €* 3 mpumycTHMOI0 mOXHOKOI0 eps = 107
(To0To [f(X) — Y| < eps). BianoBiap BUBECTH Y BUTJISII MOBITOMIICHHS

21 | Beectu Tpu uncia 1 BA3BHAYUTH HAHOUIbIIE 3 HUX

22 | BBecTtu niBa ymcia 1 BUBHAYMTH, 10 € OUTBINE: PI3HULS KBaAPATIiB Y MOMIYJIb
KBaJipaTa pi3HHUIIl [IUX yncell. BiAnoBiib BUBECTH Y BUTJIS/II TOB1IOMJICHHS

23 | Beectu koopmuHaTi TO4OK A(Xo, Vo) Ta B(x1, ¥1) 1 BA3HAYUTH, KA 3 TOUOK — A
uyn B — HaliMeHI BignaneHa Big modarky koopaunat O(0,0).
BianoBias BUBECTH Y BUTJISA/II TOB1TIOMIICHHS

24 | BBectr KoopauHaTH TOYKH A(X Ta Y) 1 BU3HAUNTH, YU JISKHUTD LI TOYKA BCEpe-
JIMHI Topa, YTBOPEHOT0 KojiaMu i3 paaiycamu I i R i3 iearpom B Touti O(0,0)

25 | Beectn xoopauHaTh TOYKH B(X Ta Y) 1 BU3HAUWTH, YM JIC)KHUTH I TOYKA HA

. sin? x® sa [X>1

kpusiit f(X)= Joaresn T A5 s s ® X <1 13 IPUITYCTUMOIO TOXUOKOFO
eps = 10°° (to67o [f(X) — Y| < eps). BiAmoBixb BUBECTH y BULIIS TOBiTOMICHHS

26 | Beectn koopmuHaTH TOYKM A(X Tay) 1 BU3HAYMUTH, YM JICKHTH IS TOYKA
B YETBEPTIH uBepTi. BiIMOBIIb BUBECTH y BUTIISA1 TTOBITOMJICHHS

27 | BBecTH 3HaUEHHS TPHOX CTOPIH TPUKYTHHKA &, b Ta C 1 BU3HAYMTH, YU € LEH
TPUKYTHUK piBHOOEApEeHUM. BimoBiib BUBECTH Y BUTJIS1 OBIAOMIICHHS

28 | BBectu Tpu minux uucia a, b, C 1 BUBHAYUTH, YU € BOHM Tpiiikoro ITidharopa
(¢® = a° + b®). Biamosinp BUBECTH y BUIISIAI TOBIJOMIICHHS.

29 | Beectn koopaumHatH TOYKH A(X Ta Y) 1 BU3HAYMTH, YU JIGKHTHh I TOYKA
B 001acTi, 0OMeXeHiil mapabonon y = 2 — x° Ta BicCIo abeIuc

30 | BBectm koopmuHaTH TOYOK Ai(Xy, Y1), Ax(X2,Y2), As(Xs, Y3) 1 BU3HAUYHMTH, YK

JISKATH 111 TOYKW Ha OJIHIN npsMiid. BinmoBiib BUBECTH y BUIJISIII TTOBITOMJICHHS
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NNabopaTtopHa poboTa Ne 4
NiporpamyBaHHA PO3ranyiKeHb.

Onepaton eubGopy BapianTiB switch

MeTta po6oTH: HaOyTH NMPAKTUYHUX HABUKIB BUKOPUCTAHHS ONEPaTOPiB BHOO-
py BapiaHTiB switch Ta Ge3ymoBHOroO mepexomy goto, a TaKOXK YMOBHOI orepariii ?:
IpU CTBOPIOBAHHI MPOTPAMHUX TPOCKTIB PO3TaTy)eHOi CTPYKTypH B C++.

TeopeTuyHi BigOMOCTi

1. Onepatop 6e3ymoBHOro nepexoay goto

Omnepatop goto (repeiTu 10) 103BOJISIE IEpeIaBaTh KEPYBAHHS Y OyAb-SKY TO-
YKy KOy (Iporpamu), KOTPY MO3HAYEHO CHEIIaIbHOK MITKOIO.

CuHnrakcuc ornepartopa goto:

goto <mimxa>,

MiTKy 3anucyroTh Iepej OnepaTopoM, Ha SIKUM CHiJ MepeaaTd KepyBaHHs, 1 BiJO-
KPEMJTIOIOTh B1J] HOTO CUMBOJIOM JABOKpanku (:). Mitku B C++ He orojomryoTts. B
SAKOCT1 MITKH MOY€ 3aCTOCOBYBATHUCH MOETHAHHS OyIb-SIKUX JITEP JATUHUIN 1 Udp,
ajie po3MOYMHATHCS MITKa TOBMHHA 3 JIITEPH, HaNIpUKJIa: start, M1, second.

3acTOCOBYBaTH II€il ormepaTop Ciif 00EpeKHO 1 MOMIPKOBAHO, OCOOJIIUBO TIPHU
nepexo/li BCepeauHy OJOKY UM IIUKITY, OCKUIBKH 1€ MOKE MPU3BECTH /10 Hemependa-
yyBaHUX NoMmiIoK. Tomy B C++ omnepaTtop goto 3acTOCOBYETHCS PIAKO 1 BBAXKAETHCS
3actapiuM. OHaK, HA MPAKTHULIl YaCTO TPATUIAIOTHCS BUITAIKU, KOJIU I omepaTop
3HAYHO CITPOIIY€ KO/ MPOTPaMH.

2. YMoBHa onepauisa ?:

dopmar:
<ymosa>? < onepanol> : < onepano2>;

Sxmo ymosa Mae HEHYNbOBE 3HAYCHHS, pPE3yJbTaToM Oyae 3HAYCHHS
oneparoal, 1HaKIIe — 3HAYEHHSI onepandoa’. 3ayBaXuMoO, M0 OOYUCTIOETHCS JIUIIE
OJIVH 3 OTIEpaH/iB, a He 00UBA.

HaanKJIaJ:[:

= (ic@) ? (-1) : (1);

Y pe3yabTari | HaOyJe aOCOIFOTHOTO 3HAYEHHS I, OCKIJIBKH, SIKIIO | € MCHIIIC
HYJISI, TO | TPUCBOITHCS —i, , SIKIIO | OiIbIIe a00 AOPIBHIOE HYJIIO, TO | IPUCBOITHCS .
JIJ1st BU3HAYEHHS OLTBIIIOTO 3 IBOX YMCEN X Ta Y CJIiJ] 3aIiCaTH OTepaTop:

max = (X >y) ? X :V;

[Tpumipom, opraHizyBaTH MOYE€proBe 3MIHIOBAaHHS TEKCTY HA KHOIIII MPHU KJja-

I[aHHI IO Hill MO>KHA JIMIIIE OAHIEI0 KOMaHIOIO:
buttonl->Text = (buttonl->Text == "on") ? "off" : "on";

YMOBHI omeparlii MOXHa BKJIaJaTh OJHA B ofHy. Hampukmnaa, 3ajexHO Bif

3HAYEHHS Yucia MOKHA (hOpMYyBaTH KOPEKTHY KIHIIBKY PsIKA:
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int k;
cout<<"BBeAiTb 3Ha4YeHHA KinbkocTi komn'wTepiB - “;
cin>> k;
int n=(k>20)? k%10 : k;
cout<<"B knaci € " << k <« kKomn 'toTep"
<< (('n |] n>4) ? "iB." : (n>1) ? "u." : ".")<<endl;

EENiTbh 3HAYEHHA KiAbKocTi Koun'wrepie — 3
Kaaci e 3 KoMn' OTEpM.

BEAiTh 3HAYEHHA KiabkKocTi Kowmn'wrepis — 15
Kkaaci € 15 Komn’'wrTepis.

EEAiTE 3HAYEHHA KiavkocTi Komn'wrepie — 21
knaci € 21 kKomn'wrep.

3. Oneparop BMOOpY BapiaHTiB switch
®dopmMar oneparopa BUOOPY BapiaHTIB switch:

switch (<eupasz>)

{ case <smauenns-mimka_1> . {<nocrioosnicme onepamopis>; break;}
case <snauenms-mimxa_n> . {<nocnioosnicme onepamopie>; break;}
[ default: <nocnioosnicme onepamopie>; |

}

CnoyaTky OOYMCIIIOETBCS 6uUpa3 y NyXKKax. Bupa3 MOBUHEH MaTu UMK abo
CUMBOJIBHUH TUTI. 3HAUYCHHS 8UpA3) TTOPIBHIOETHCS 31 3HAUCHHSAMHM MiMOK TICIIS KITFO-
YOBUX CHIB case. SIKI0 3HaUYCHHS 6upa3)y 301rI0Cs 31 3HAUYCHHSIM SIKOi-HEOYIb MImKuU,
TO BUKOHYETHCS BIJIMOBIAHA HOCIO06HICHb Onepamopia, IO3HAUCHA IIEI0 MIMKO0 1
3ampcaHa Iicis TBOKPAIKH, TOKU HE 3yCTPIHEThCS omepaTtop break. Skiio 3Ha4YeHHS
supa3zy He 30Iria0cs 3 )KOIHOIO MIimKow, TO BUKOHYIOTBCS OIEpaTOPH, SKi CIIYIOTh
3a KJIIOYOBUM clIoBoM default. Mitka default € HEOOOB'S3KOBOK KOHCTPYKIIIEIO
omeparopa switch, Ha mo Bka3yrTh KBaapaTHi ayxku [] y dopmati. Oneparop
break 3aiiicHioe Buxinm 13 switch. fAxkimo omeparop break € BiACyTHIA HampUKIHIN
OTepaTopiB BIAMOBIIHOTO case, TO Oyjie MOYeproBO BUKOHAHO BCl ONEpaTOpH JI0 Ha-
CTYIHOTO break 4u TO 10 KiHIA switch 11t BCiX riJIok case He3alle)KHO Bij 3HAYCHHS
iXHIX MITOK.

Posrasinemo poboty omnepartopa switch Ha mpuxmani QyHkIii, sika Mo 3HaYEH-
HIO BBEJICHOTO II1JIOTO YMCJIa BUBOJUTH HA3BY JIHS THXKHSIL.

#include <iostream> Beenite uise yvcao ein 1 no 7: &
#include <locale.h> . ,
. —H NEHb THXHA — N’ATHHUA
using namespace std; - -
int main() Beepite uine uyumcao ein 1 no 7: 22

oMHAKa? Yucao He € 3HayeHHad Bin 1 po 7

setlocale(@,".1251");

int n; char *s="";
cout << "BBeaiTb uine 4yucno Bia 1 pgo 7: "; cin >> n;
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switch (n)
{ case 1: s="noHepinok"; break;

case 2: s="BiBTopok"; break;
case 3: s="cepepa"; break;
case 4: s="yeTBep"; break;
case 5: s="n’atHuua"; break;
case 6: s="cy60Ta"' break;
case 7: s="Hepgina" break;

default: { cout<<"\nﬂommnKa' Yncno He € 3HAYeHHAM Big 1 go 7\n";
system("pause>>void");return 0;

cout << endl << n << "-i geHb TUxHA - " << s << endl;
system("pause>>void");
return 0;

Hapegemo 1ie oauH mpuKIIaa NporpamMu 3 BUKOPUCTAHHSIM oreparopa switch

JUTSL pealtizaliii IpOCTOro KaJbKYJsTOpa B KOHCOJbHOMY PEXHUMI.
#include <iostream>

using namespace std;

int main()

{

setlocale(@,".1251");

double a,b,res;

char op;
cout << "\n BBegiTb nepuuih onepaHg "; cin >> a;
cout << "\n BBeaiTb 3Hak onepauil "; cin >> op;

cout << "\n BBegiTb gpyrui onepaHg "; cin >> b;
bool f=true;
switch (op)

{ case '+' : res = a+b; break;
case '-' : res = a-b; break;
case '*' : res = a*b; break;
case '/' : res = a/b; break;

default: cout << "\n Heigoma onepauial!\n "; f=false;
}
if (f) cout << "\n Pe3synbTaT
system("pause>>void");
return 0;

<< res<<endl;

Beepnite nepudd onepaHn - Beenite nepuMd onepaHn
Beenite 3HakKk onepauil Beenitbe 3HaK onepaunii

Beenite npyrud onepaHn Beenite npyrud onepaHn

Pesyabtar = 12.5 Hesipoma onepanin?
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Mpuknagu nporpam 3 po3ranyXeHow CTPYKTYPOHO,
30praHi3oBaHuUX 3a AOMOMOroK onepartopa switch

X**+1 3a k=1
Mpuknag 1. OGuucnnty 3HaveHHs GyHkii L = ()i:: 1)/‘3 s k= 2’_ IS BCIX
e —-a" 3a k=3
@V—ﬂ 3a k=4
3Ha4YeHb napameTpa K.
TekcT nporpamu k=1
Ta CXeMa alTOPHTMY:
#include "stdafx.h" >
#include <iostream> 1 k 4
#include <math.h> oen _
using namespace std; L=x""+1 5 3 L= lg|x—a
int main() L= (x+1)/a L=e*—-a*
{ | |

setlocale(9,".1251");
double x, a, L;

int k = 1;

cout<<"BBeaiTb 3Ha4yeHHA a= ";

cin>> a;

cout<<"BBeaiTb 3Ha4deHHA x= "; Tax
cin>> Xx;

cout<< "\nPesynbTatm:\n";

M1: .
switch (k) Kinets
{ case 1: { L = pow(x,2+a) + 1; break; }

case 2: { L = (x+1)/a; break; }
case 3: { L = exp(x-a) - pow(a,x); break; }
case 4: { L = logle(fabs(x-a)); break; }
}
cout<< "L" << k << " =" << L << endl;
k++;

if(k <= 4) goto M1;
system("pause>>void");

return 0;

} Beenite 3HauvyeHHa a= 0.8
PesybTaTi poGOTH: Beepnite 3HauyeHHa x= 10.5
724.31
14.375
16317.5
0.786772

]
=]
=
=
T
-
=T}
-
z

1
2
3
4
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Mpuknap 2. BeecTy 3Ha4YeHHS X Ta OOYMCIMTH 3HAUCHHS
3a X<a,

sinle/*d )+ x2*
y = 3a+EBM+c 3a a<x<b;

cos’(a+b)+sinx* 3a x>b

JUTSL OJTHOTO 3 TPHOX BapiaHTIB IMapaMeTpiB, HOMEP SIKOTO CIIiJl BBECTH:
l)a=-3,7, b=56; c=arctgox;
2)a=0,81; b=-2,4; c=tg|bx;
3)a=25 b=06; c=ctgbx.

Cxema allTOPHUTMY:

¥

/ X’ n /
A]_/Z JICHHSI

a=-3.7 a=0.81 a=25
I I I
b=5.6 bh=-24 b=0.6
[ | |
c =arctglbx|| | c=tglbx| | | c = ctg|b]
| |
Taxk
X<a y :SIn(e‘a‘*'c‘)_l_ X2+b || k =
= Taxk
asx<b y=3/a+[5.30[ +c K=
Hi
Taxk
X>b y=cos’(a+h)+sinx* 4 k=
Hi Ye
/5

TexcT nporpamu:
#tinclude "stdafx.h"
#include <iostream>
#include <math.h>
using namespace std;
int main()

{
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setlocale(0,".1251");

double x, y, a, b, c;

int k, n;

cout<<"BBepgiTb HoMep BapiaHTa (uine 3HaveHHA) 1, 2 abo 3: “;

cin>>n;

cout<<"BBegiTb AOBi/NlbHE 3HA4YeHHA xX= ";

cin>>x;

switch (n)

{ case 1: a=-3.7; b=5.6; c=atan(fabs(b*x)); break;
case 2: a=0.81; b=-2.4; c=tan(fabs(b*x)); break;
case 3: a=2.5; b=0.6; c=1/tan(fabs(b*x)); break;
default: { cout<<"HekopekTHe 3Ha4eHHA BapiaHTa!"<<endl;

system("pause>>void");
return 9;

}
}

cout<< endl << "PesynbTatn:" << endl;

if (x<a) { y=sin(exp(fabs(a + c)))+pow(x+b,2); k=1;}
if (x>=a && x<b) { y=pow(a+fabs(5.3*b),1.0/3)+c; k=2;}
if (x>=b) { y=pow(cos(a+b),2)+sin(x*x); k=3;}

cout<<"y= " << y << byna BukoHaHa ymoBa N" << k << endl;
system("pause>>void");
return 0;

PesynpTatu poboru:

Beenite Homep BapiaHTta (uiae 3HauyenHa? 1. 2 aso 3: 2
BEeniThk NOBiAbHe 3FHayeHHAa x= 12.5

E3YyAbTATH-=

y= —-M.737315 6ysa BMKOHaHaA ymosa H3

Beenitbs Homep BapiaHTta (uiae 3HauenHa?» 1. 2 aso 3= 7
Beenith poBiAbHe 3HaudeHHAa x= 0.78
EKOpPEKTHE 3HAYEHHA Bapiantal

Mpuknap 3. Jlnst Oyab-sikoro BapiaHTa 3 TPhOX YHCENT BU3HAYMTH 1 BHBECTH
HaNO1JIbLIE 3 HUX:

1) a=3; b=17; =-4.7,
2) a=8§; b=-9.1; ¢=89.1;
3) a=13.6; b=6.5, c=-6.2.

Pos36’s30x. Tomryk HalOLIBIIOrO YKCia 30praHi3y€eMO 3a JOTIOMOT0I0 YMOBHOI
omeparlii ?:, a BUOIp BapiaHTIB YHCEI — 3a JIOIIOMOTOI0 eJeMeHTa-crucka 1istBox,
JUISL IKOTO y BJacTUBOCTI Items chopMyeMo Tpu psaku 3 Habopamu gaHux. Jlami B
MPOrpaMHOMY KOJIi OyJie OMUTYBaTUCh 3HAYCHHSI HOMEpa BUOPAHOTO €JIeMEHTa CITUC-
Ky (BnacTtuBicTh SelectedIndex), HyMepalisd SKUX po3noYrHaeThes 3 0.
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Cxema anroputrmy:

IlouaTox

/ Bub6ip k

a=3 a=8 a=13.6 [ToBigom-
b=-17| |b=-9.1 b=6.5 JICHHS

c=4.7|]c=89.1 =-6.2

{

rn:l == l-ﬁhl‘

Bubepite 0mH 3 TPbOX BapiaHTIB AaHHMX

|
Tekct nporpamu: [
private:System: :Void buttonl Click(System: :0Object” {

sender,System: : EventArgs” e)
double a, b, c, max;

int k = listBox1l->SelectedIndex;

switch(k)

{ case ©: a=3; b=-17; c=4.7; break;
case 1: a=8; b=-9.1; ¢=89.1; break;
case 2: a=13.6; b=6.5; c=-6.2; break;
default: MessageBox: :Show("BubepiTb oaMH 3 TpbOX BapiaHTiB gaHux");

return;

BMOpaHKMX wMcen

Haibinswe 3
47

}
max = (a>b && a>c)? a : (b>c)? b : c;
textBox1->Text = Convert::ToString(max);

KoncTpykirito 3 7BoMa BKJIaJ€HUMHU OJTHA B OJHY YMOBHUMH OIEpaIlisiMu ?
max = (a>b && a>c)? a : (b>c)? b : c;

MO’KHa 3aMIHUTH JBOMa BKJIQJICHUMHU OJUH B OJIMH omneparopamu if-else, ane Taka
KOHCTPYKLIA € OUTBII TPOMI3JIKOIO:

if(a>b && a>c) max=a;
else if(b>c) max=b;
else max=c;
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MuTaHHA ANA CAMOKOHTPONHO

1) SIxi onepatopu B C++ BUKOPHCTOBYIOTHCS JJIs1 OPTaHizallii po3raiyKeHb?
2) BxaxiTh 3HaYCHHS 3MIHHOI f TIiCJIS BUKOHAHHS OIIEPATOPIB:

int f=1, n=3, i = 2;

M1l: if (i > n) goto PP;
f=Ff*1i; i++; goto Mi;

PP: ;
3) BkaxiTh 3HAYCHHS y TICJIsI BAKOHAHHS (hparMeHTIB MPOTPAMH:
a) double y=0; int n=1; 0) double y=0; int n=3;
switch (n) switch (n)
{case 1: y=n/4.; break; {case 1: y=n/4.;
case 2: y=n*n; break; case 3: y=n*n;
case 3: y=n; break; case 5: y=n+l;
} }
B) double y=0; int n=4; r) double y=0; int n=1;
switch (n) switch (n)

{case 2: { y=n/4.; break; } {case 1: { y=n/4; }
case 5: { y=n*n; break; } case 3: { y=n*n; }
case 9: { y=n; break; } case 5: { y=n+1; }
} }

4) YV HaBesieHOMY (parMeHTI IPOTPaMHU:

int nom = pow(2, 3);

switch (nom)

{ case 2 : y=d; break;
case 8 : y=d*exp(x); break;
case 10 : y=d*x; break;

}

oreparop switch oGuuciroBaTuMe BHpa3 ... (3aIUIIITH YBECh BUPA3).

ITabopaTtopHe 3aBpaHHSA

1) ¥V npoTokosi 1abopaTopHOi poOOTH IATH BiINOBIII HA KOHTPOJIbHI TATAHHSI.

2) Y npoToKoIIi JIabopaTopHOi pOOOTH CKJIACTH CXEMH AJITOPUTMIB 1 HAITKCATH
nporpamu MoBoto C++ 13 3aCcTOCYBaHHSIM omepaTopa BapiaHTiB switch mms po3B’sizaH-
Hs1 3aBJIaHb, MoAaHuX y Tadi. 4.1 ... 4.3 BIAMOBIIHO /10 1HIMBITyaJIbHOTO BapiaHTa.

3) CtBopuUTH Ha KOMIT'IOTEpi MporpaMHi npoektu y cepenopumii Visual C++
JUTSL peasti3aliii HalMCcaHuX MporpaM. 3aHEeCTH pe3yJIbTaTH OOUYUCIICHb 10 TPOTOKOITY.
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Tabnuysa 4.1
InauBinyajabHi 3aB1aHHA 0230BOT0 PiBHS CKJIAAHOCTI
Ne . No .
Bap. DyHKIis Bap. DyHKLIsA
2X+1 3a k :1, 'tg‘l_i_ eX+1.2‘
n=1,
31-x* 3a k=2 Xtsinx
1 | Y=1lg|x+5] 3a k=3 2 | y=<4cosn+x szan=2;
X+1
In 31+x e k=4 1+ X _ng3an=3
X3 + cosx x° +In|X]
(sin g*+12 3an=1 7.8x° —tg(3.1x* + 4x) 3a k =1,
5[|g‘1_+_ X‘, 3a n:2; 90'85\/;(X2+3) 3a k:2,
— H 4x _n.
3 | y={tgcosx+5n/4 3a n=3 4 | Y=9sin(2x+n)+e 3a k=3;
ot L x+cos(n/2+X) sak =4
—1+3X — X 3a =4 x> +0.1-10°°
| x +In|X
arctg2x+1)+1  3a k=1 Ax2t
_— 3a n=1
S\/m 3a k=2 2X—3t+2
45 Invx?+0.1
5 1y= co{z—xx)+e ‘3a k=3; 6 | Y= 6.2x——Jr 3an=2;
2 [2x —cosx|
|931;X sa k=4 8.3t + x—0.2 3a N=3
X%+
1/x+arctg?™®  3a M =L 107 +sinx® 3a z=1
7 | y=42+sin*x+lgjx|3a M =2; g | y=1vl+x+sin®x3a z2=2
‘1+X\—§/; 3a M=3 \Ig(l/x+\/§) 3 2=3
Vx+1 3a k=1 2x° +Ig|X| 32 n=1;
tg(cosx+m/2) 3a k=2; cos? X+ 2.83/X 3a n=2:
2x? .
9 |y=1e"+l-x sak=3 10 | y= sinz\/M 3a N=3;
sin?(x* +3) 3a k=4 X +1
c0s3x? 3a k=5 In 4 3a n=4
\/2X—x2\+o.5 sa k=1 2'+1  3a k=L
3/ x? .
mr 1+ arctg(x) 3a k=2 19 e +x' sa k=2
= Y =1lglsin(m— x k=3
Jn? + x? 3a k=3; g‘ (n )‘Sa !
1+X
lgl6.5— x*| sa k=4 g5« sak=4
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IIpoooeoicenns maon. 4.1

Ne . Ne .

Bap. DyHKUin Bap. DyHKUinA
Jx+1-cos’x 3a k=1 35x—7.3x°ctgx 3a L=1;
g% =2; 28In x+e’ L=2;

13 y:< +In x?, 3a k=2 14 | y= X+2- 3a
Jx +sin®(x—m) 3a k=3; 3.4x +x*sinx 3a L=3;
(X +1g X 3a k=4 1.7+cos’x> 3a L=4
Jx+et s L=l [cos?(x+m/2) 3a S=1;
In[x+0.8 3a L=2 cto? X +1/X 3a S =2:

15 | y=1x"/lg’}x|  sa L=3; 16 | Y=12sinx+In|x 3a S=3
XCOS? X +~/X 3a L=4 0,8x2
0.8x X X 3a S=4
e +|X 383 L=5 e* + X" + X
i , 2.5a+sinx? 3a N=1
sin(e™ +1)+x° 3a K=1, ,

17 | y= /2x+‘sinx‘+x 3a K=2 8 | y- lg ‘X+1‘ 3a N=2;
1/cosx? + x 3a K=3; tg(x—-n/4) 3a N =3
2X —Sin’ X 3a K=4 2x+w 3a N=4

Jx
! 2.)
COS\ — X 3a N= \/;‘Fex 3a L=1
X+1 Inx+0.8 3a L=2
2

19 | S= tg(nx) 3a N=2, 20 | y={x"+sin®x 3a L=3;

3/ —In|x/3a n=3 Xxcosx’ ++/x 3a L=4;
08x

x? — 2% 3a n=4 +|n‘x‘ 3a L=5

x+1 3a k=1 vet -1 3a L=1

sin(cosx+m/2) 3a k=2 lg|x|+1/x sa L=2

21 | y= +lgJ1-x 3a k=3 22 | y=12" +arcsin’x 3a L=3;
sins(x2+n) 3a k=4 XCOS* X ++/X  3a L=4
arCCOS(3—X2) 3a k=5 In |X+0.]4 3a L=5

X H .
0\/1:+e sa L=l sin(x-n/2) 3a S=1
+Ig\x\ tg3‘x/;‘+x 3a S =2

23 | y= Inx+ctg(q/\n—x\)3aL:2; 24 | y=

X2 +sin® x 3a L=3;

XCOS% X + /X 3a L=4

arcsin® x +Ig|x| 3a S =3;

24— x?

o 3a S=4
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3akinuenua maoa. 4.1

Ne . Ne .
Bap. DyHKLIsA Bap. DyHKLis
e“+0.8x2 3a K =1 (4l x? — e 3aK =1
In x> +sin®x 3a K=2; .
o5 | V= N 26 | 52 Ctg(,/‘n—x‘) 3aK =2;
\/MHQ\X\ 3a K=3; "
) sin“(x+m) 3a K=3;
x+tg°(x—7) 3a K=4 3
tg(x+10°) 3aK =4
e’ —sin®x 3a S=1 cos’ X 3a S=1
o7 |y e cos’ x+In|x 3a S=2; 2 | y= sinx*+1/x3a S=2;
Y= sin?x—In|x 3a S=3; 2In|x|+e* 3a S=3;
(x+sinv/x sa S=4 8x° —arctgx 3a S =4
3x* +arctgx 3a L=1; Ix* +1—cosx sa k=1
29 | y= O,2Inx+em 3a L=2; 30 | y= e +In x? 3a k=2
4—x+x%sinx 3a L=3 VBx +ctg?(x—n) 3a k =3;
1/e* +cos® 3a L=4 x+Ig[x] 3a k=4
Tabnuys 4.2
InauBigyajabHi 3aBJaHHA CePeIHBOI0 PiBHS CKJIAJTHOCTI
Ne . .
Bap. DyHKuil BapianTu napamerpis
( 2
M 3a u+x>-0.5
I+ X 1 u=sinx
1 y:<coszu—sin% 3a —0.5<u+x<107°|2 u=cosx
lg(u + x) — e* 3 u=tgx
9 3a u+x>10"3°
L 3.5x
abx —cos’(zx) 3a x<3.5a; 1a=04 b=23 7=e¥
2 |y=4(a-xf—In(z+x)3a35a<x<b; 2 a=0.2b=08 z=¢"
Jbx—a+zx*  3a  x>b 3a=07, b=8112z=08
sin(bm+cos(nx)) sa  [om|>x*; 1b=-16 m=09; n=-14
3 | y={cosbm-sinx) 3a |om/<x 2b=45 m=-2; n=22
\/e\cosx\ 4 ‘me‘ 33 ‘bm‘ I 3 b=-45 m=05 n=-15
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IIpooosoicenns maobn. 4.2

Ne . .
Bap DyHKUI BapianTu napamerpis
asin® x+bcos(zx) 3a x<-In(a) 1a=0.2; b=05 z=¢*

4 |y=1+a"-cos’(a+ zx) 3a —In(a)< x<b; 2a=0.150b=0.2; z=¢?
\/25a b-2¢f 3a x>b 3a=09; b=5 z=e""
snn(ea*b)+x 3a e* >e; 1 a=42 b=53c=15

5 | y=<arctg(abc)+%/x 3a e* =e*; 2 a=-035b=18 c=-18
cos( \x+abc\) 3a ¥ <@ 3a=28 b=-06c=20
2.8sinax—bx’z 3a x<a la=-5 b=25 z:ln‘bx3‘

6 | y=1zcos(ax+b)’ +In(z) 3aa<x<b?; 2a=3 b=5 z=Inlbx
e 4 zabx 3a X > b? 3a=-10: b=3, z=In ‘bxz‘

a ‘bC‘ w2
xe"+e s fl-x|=a+c la=32 b=-07;c=22
7 | y=4sin® ax+cosbc 3a‘1—x2‘>a+c 2a=105b=-25 c=5.6
3a=54; b=3 c=256
ab* +3/cx*  3afl-x’|<a+c
Injmx+n 32 x*>m+n 1k=31 m=515n=-115

8 |y=1e=™" 32 X2 =m+n 2 k=078 m=-24;n=436
Uk?+cos’x 3a x®2<m+n 3k=1L m=08 n=041
asin’x+bcos(zx+a) 3a x<a®; la=12b=72, z=¢

9 |y=1(a+bx) —sin(a+2x) 3a a®<x<b; 2a=-15b=32 z=¢”
Jx—(sin(ox+z)) 3a x>b 3a=17, b=55 z=¢
o7+ fx+c 3a lga<x 1a=0% b=98 c=1112

10| y=4cos(x—b—-c) 3a Iga=x 2 a=10; b=10.05 c=6.2
sin(x+a—b) 3a Iga>x 3a=100; b=3.03; c=7.12

11

in(lglkx+mn]) 3a 3x>m+n)

y = 1sin(kmx)+ /[ 3a3x =|m+n|
e +e 32 3x<|m+n|

m+n

1k=4 m=-14.7, n=-0.6
2k=3 m=65 n=3.15
3k=5 m=-12; n=045
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IIpooosowcenns maon. 4.2

Ne . .
Bap. DyHKII Bapiantu napamerpis
e™ —-3.5c08’(z+bx) 3ax<a; 1la=-1 b=34; z=tghx
12 | y=<a+Inja+bx|—2x 3a a<x<b®; 2 a=-3.2; b=55, z=tghx’
a+cos**(a+bxz) 3ax >b* 3a=-52 b=72 z=tghx’
x’e® +Inlrx|  3a cosx=cos(rs) 1 k=133 r=085 s=35
13 | y=43/x% + [k +rsx| 3a cosx > cos(rs) 2 k=09, r=33 s=12
arctg(kx+rs) 3a cosx < cos(rs) 3 k=157, r=0.75, s =2.15
2.5b° +ax—4.5cosxz 3a Xx<53; 1a=05 b=45; z=e*
14 | y=1(a*-5.4xf +In(xz) s.a  x>b; 2a=05b=3.7 z=e*
J6.5b% +(a—x’z) 3a Sa<x<b 3a=0/5 b=27; z=e**
acos® x+bsin zx 3a x<a; 1a=45, b=8.4; z=tg(bx)’
15 | y=1tg(ax+z)+sin’bx 3aa< x <1.5b; 2 a=8.2; b=15.2; z=tg(bx)’
In(ax—b)+2z* 3a x>1.5b 3a=17,b=05, z=tg(bx’)
3.5sin?(bx+z)’ -e*** 3a  x<a; 1a=0.1 b=05 z=e**
16 | y=1{In(a+b*x)+a 3a a<X<b?; 2 a=12;b=25; z=e>*
cos’(@®+xz)+a?>  za  x>b%° 3a=25b=12; z=e**
a+sinbx+cosx® za x<a; 1 a=-12;b=0.75; z=In|tg(bx)
17 | y=<+a+bx+sinzx 3a a<x<Inb; 2 a=04; b=24; z=Intg(bx)
In(a+bx+z) 3a x>Inb 3 a=11 b=6.1 z=Intg(bx)
\/‘ax—coszb3x+5.lc2‘ sa [1-X°|=a+C ||, 35 ho—073 co25
18 |y ={e"* +Inb° cosx sa[l-X’|>a+c |2a=154 b=-56 c=35
cost(b®x?)+ Inpx-a?| sa [l-x}<a+c |3@=5L b=4 =27
2
(22—4_1)2 3a  z>-0.5
3.71-X 1 z=arcsinx®
19 |y= sin3z—sin3i 3a —0.5<z<107%; 2 z=arccos X
TC
tg(z + x) —e* 3 z=1gx

3a z>10"

3.5x
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IIpooosowcenns maon. 4.2

Ne . .
Bap. DyHKUIil Bapiantu napamerpis
(3.5a—7.3bx +sin(zx)f’ 3a x<-Infal la=6 b=32 z7=e™
20 | y=1{a" —cos’(a+ zx) 3a—Infaj<x<b 2a=3 b=6; z ="
Jtga—x/ —x 3a X>b 3a=27; b=18 z=¢"*
e*+ fcos’bx  3a x<a; 1a=08; b=24, f=¢"*

21 | y={a+cos’bx—In(fx) 3a a<x<b? 2a=12b=42 f=e
cos’(a+bfx) 3a X > b’ 3a=34 b=81 f=e*
a+bx+sin?zx*®*  3a x<a; 1a=0.3;b=0.9; z=sinx?

22 |y= a+ln‘ab—zx3‘+lnx 32 a<x<b’: 2 a=4.3 b=3.15 z=sinx’
Jla+ctg(zx) +bsinx za x>b?; 3a=6.5 b=35 z=sin’x
Injozx| + za** 3a a<x<b; la=15b=6.4;z :In‘bx3 +1.5‘

23 | y=Jax’ +bz* +sinzx 3a x>b; 2a=1.9 b=86; z:In‘bx3+3‘
cos(ax+b)+Injzx| 3a x<a® 3a=06 b=24 7= In‘bx3 +1.8\
(xe*+(z+7.7abx) 3a x<a; 1a=87; b=37 z=tg(bx)

24 | y=1tg(ax+z)+cos’bx 3a a<x<b? 2 a=9.3; b=35; z=tg(abx)
In(sin?(a+bx+2x?)) 3a x>b’ 3a=21 b=57 z=tg(b’x)
a+zcos’(bx)’ 328 X<a 1a=15; b=5.7; z=In|tg(bx)

25 |y={a+sin’b’+In(zx) 3a a<x<b; |2a=3.7;b=84; z=In|tg(bx)
3\/0.3b+\/‘(a—22—cosx} 32 X>b 3 a=4.4;b=56; z=Inltg(bx)
a’x’ +vb*+1.7 3a |X<0.2; 1a=05,b=15 p=—4

26 |y= arctg(zx—|p|) 3a |X=0.2; 2a=-1 b=05; p=—4
3/lnfal+4.3+x 3a [x>0.2 3a=-2,b=0; p=-4
csin(b’x)+bIn(cx+a) sa x<a; la=22b=24 c=In|bx

27 | y=4a+In(bx)-sin*(a+cx)3a a<x<b; 2 a=16;b=1.7; c=In|bx

\/‘cos(a+bx)+cx2‘ 3a  x>b

3a=13b=42c=I \b?x\
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3akinuenus mabn. 4.2

Ne . .
Bap. DyHKUIil Bapiantu napamerpis
sin(ea+b)+ X’ 32 a+b>x; 1 a=72, b=-13, ¢c=25
28 |y=1arctg(abc)+3/x 3a a+b=x 2 a=147; b=38L c=238

arcsin(cosz( |x|)) 3a a+b<x

3a=48 b=106; c=27

29

ctg(xzesk)+ Injr+x| 3a x=rs;

y = i/?+,/|arcsink| 3a X >IS;

arctg(kx+tg(rs))  3a x<rs

1k=-0.3:r=0.85 s=35
2k=09 r=33 s=1.2
3k=-0.7:r=0.75 s=2.15

30

a® + arctg(sin®bx)+cos X° sa x<a;

y=<J@+bx)+2+sinzx  3a a<x<Ib;

1a=15; b=57; z=tg(bx)
2 a=3.7; b=8.4; z=tg(bx)

arctg(a + bx + z) 32 x>Inb 3 a=4.4;b=56; z=tg(bx)
Tabnuys 4.3
InauBinyajbHi 3aBJaHHSA BUCOKOI'O PiBHSI CKJIAJHOCTI
No . .
Bap 3aBaaHusa BapianTun napamerpiB
1 | BuzHauutu, 4u J€XKUTh TOYKa A B 00JaCTI, 00- x=35b;, y=72

.o 2 .
MeKeHii mapabonoro y = 2 —x“ Ta BicCio alcIuc.
BiamoBins BUBECTH Y BUTJISA MOBIIOMJICHHS

x=-05;, y=1.2
x=0.72; y=-3.12

1
2
3
2 | 3 TphOX YMCe BU3HAYUTHU 1 BUBECTH HA €KpaH 1a=3; b=35; c=-21
CEpEIHE 3a 3HAYCHHSM 3 HUX 2a=21;b=-655;, c=0.1
3a=-9 b=-37; c=-0.1
3 | Ins TOYOK 3 KOOpAMHATAMHU X Ta Y BUBHAUUTH, 1 x=3;, y=-7; R=5;
9H JIeKaTh BOHU BeepeauHi Koma 3 pagiycom R, |2 x=12; y=11; R = 16;
SIKITO IIEHTPOM KOJIa € MOYaTOK KOOPAUHAT 3 x=-9;,y=6; R=11,
4 | 3a1aHO 3HAYEHHS TPHOX CTOPIH TPUKYTHHUKA — 1a=3;, b=35; c=-21
a, b ta c. Buznauurtu, 4 € 11 TPUKYTHHUK 2a=21 b=-655; ¢c=0.1
MPSIMOKYTHUM 3a=-9 b=-3,7, c=-0.1
6 | 3amano 3HaueHHs Tphox uncen — A, B, C. Tlox- 1 A=-3;, B=35;, C=0,1
BOITH T1 uncia, ;g skux A+ B+ C >0, 2 A=58; B=27; C=-87
a SIKIIO 1€ He TaK, — 3aMIHUTH 1X Ha HYJI 3 A=-8 B=-35; C=42
7 | dns koopauHat To490K A(Xg, o) Ta B(x1, Y1) 1X%=2;Y0=2;x1=-4; y1=0
BHU3HAUMTH, IKa 3 TOYOK — A uu B — HaMMeHIII 2X=8Y¥=9;x,=12; y,=1
BigianeHa Big nmouarky koopausar (0(0,0)) 3X=-3;Yo=0.9; x;=2; y;=3
8 | Jlns TpUKYyTHUKIB 31 3HaYeHHsAMU cTopiH—a, b |1 a=3; b=35, c=11

Ta C BUBHAUUTHU, YU € BOHU PIBHOOEAPEHUMU

2 a=3; b=6.55c=6.55
3a=09b=09; ¢c=0.9
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IIpooosowcenns maon. 4.3

Ne . .
Bap. 3aBaaHHs BapianTu napamerpiB
9 | s TproX miMx uumcen (a, b, C) Bu3HaYUTH, 1a=3; b=5; c=4
an € Bouu Tpiiikoro ITidaropa (¢” = a° + b?) 2a=3; b=8, c=11
3a=13;, b=5;c=12
10 | s tppox Touok — Ar(X1, V1), Ax(Xo, Vo) Ta 1 X,=2;y1=2; X, =4;
Az(X3, Y3) — BUBHAYUTH, YH JICKATD 111 TOUKH Yo=0; X3=-2;y3=6
Ha OJIHIN TIPsAMIid 2 X1=8,¥1=9; X,=4;
Y2=0; X3=5;ys=1
11 | IlepeBiputu uncina A ta B 1 3mMiauTH iXHIiH 3HaK 1 A=-3; B=3.5
Ha TIPOTUJICKHUH, SIKIITO BOHW MAfOTh pi3Hi 3Haku, | 2 A =58; B =27
a SIKIIO TI€ He TaK, — 3aMIHHUTH iX Ha HYJ1 3 A=-8; B=-35
12 | 3 TppOX YHMCENl BU3HAYMTH I BUBECTH Ha ekpan |1 a=23; b=17; c=47
HalMEHIIIE 3 HUX 2a=9, b=-81;c=91
3 a=36;, b=65 c=62
13 | s Tppox uncen — X, Y, Z — BU3HAYUTH CepeIHE 1 x=32,y=-7;2z=0.5
apu(pMeTUYHE Ta BUBECTH Ha €KpaH Ti 3 uKcel, siki |2 X=2.3;y=3; z=25
3a MOJTyJIEM € OUIbIII 3a cepeiHE apuPMETHIHE 3 x=23; y=-34;2=89.5
14 | 1t TOYKM 3 KOOpAWHATAMHM X Ta Y BU3HAUMTH, yu | 1 X =-3; y =27
JIKUTh BOHA HA KPUBIA 2 X=-2; y=56
f X sa [x[>1; Mot 3x=-1; y=1
(x) J7x aa ‘X‘ o1 oXHOKa CKJIaJIa€e 4 x=-3; y=-27
eps = 107, to6to [f(X) — y| < eps
15 | st Touku 3 KoopAUHATaMH X Ta Y Bu3HauuTH, un |1 x=-2.8; y=0.7
JISKUTH BOHA B YETBEPTIii KOOPAMHATHIN UBEPTI 2 x=0; y=-9.5
3 XxX=2; y=-51
16 | JInst TpukyTHHKA 31 cTopoHamH &, b Ta C, 1a=3; b=5 c=4
HaMeHIIIa 31 CTOPiH SKOT0 € CTOPOHOIO KBajpara, |2 a=13; b=8; c=11
BH3HAUWTH, IJIOMIA SIKOT irypu € Oinpina 3a=10; b=5; c=12
17 | 3 Tppox uncen — X, Y, Z — BU3HA4YMTH 1 BUBecti Ha |1 X=-2; y=1.2; z=95
€KpaH Ti 3 IIUX YUCEJI, SKI € MEHIII 3a iXxHe cepenne |2 X =0.5; y=2; z=-0.15
apupMeTHuIHe 3x=04; y=22;72=95
18 | 3 TprOX uncen — X, y Ta Z — BUSHAYUTH 1 BUBECTHU 1 x=-7.2;y=314;,2=-25
Ha €KpaH Ti 3 IUX YUCE, SIKi 3a MoayJieM € Oupmii |2 X =—4; y=-3; z=9.15
3a YHUCIIO TT 3 x=3.14;y=-3.4;7=0.59
19 | [y TphoX KX yucen (MoBKUH cTopiH TpukyT- (1 a=8; b=135;c=1.1
HUKa) BU3HAYMTH, Y4 MOXKHA OOy yBatu Tpuky- |2 a=3; b =3.56;c=0.55
THHUK 3 IIHMH CTOPOHAMH 3a=19b=09; ¢c=0.9
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3akinuenus mabn. 4.3

Ne . .
Bap 3aBaanns BapianTn napamerpis
20 | Jnst Togok A(xo, o) Ta B(x1, y1) BU3HAUUTH, KA Xo=3;¥0=3; X, =-6;y,=0

3 HUX — A yu B — € HaliMeH1I BigaicHa
Bix mouaTtky koopauHat (0(0,0))

Xo=8;Yo=9; % =12, ;= 1
X0:3; y0=09, X1:2; y1:3

21 | 3 Tppox yucen — @, b, C — goAaTHI MiTHECTH JI0 a=0;: b=15 c¢=-311
KBaJpara, a BiJl’EMHI — 3QJIMIIATH O€3 3MiH a=2; b=-156;c=2.55
a=-19; b=29; ¢c=-29
22 | 3 TphOX IUIHX YHCelI — &, b, C — 3HAlTH 1 BUBECTH a=2:b=9; c=474
Ha eKpaH HemapHi Yucia a=3 b=0; c=27
a=4; b=11,c=30
23 | Jlns TppoX umcen — a, b, C — BU3HAUNUTH a=1 b=8; c=16
KiNIbKIiCTh KOpEHiB piBHSHHs ax° + bx + ¢ =0 a=-8;, b=29.7; c=0.11
a=25b=5 ¢=3
24 | 11 TOYOK 3 KOOpJAWHATAMH X Ta Y BUSHAYUTH, X=78; y=-71; R=85
Yy JIeKaTh BOHU 32 MEXaMHU KoJia 3 pajiycoM R, x=2; y=11;, R=13
SIKIIIO IEHTPOM KOJIa € TIOYATOK KOOPAUHAT X=-7;, y=6; R=11
25 | 3 TproX minuXx yrcena — a, b, C — 3HalTH 1 BUBECTH a=2; b=9;:c=474
Ha eKpaH YMclia, K1 AUIAThes Ha 3 6e3 ocTaul a=3; b=0;c=27
a=4; b=10;c=30
26 | 3 TphOX IIHX YKCel — &, b, C — 3HAlTH 1 BUBECTH a=550; b=175; c=-251
Ha €KpaH YKCIIa, K1 3aBEPIIYIOTHCS YUCIOM 5 a=2872; b=-56; c=-255
a=-1995; b=259; ¢c=89

27

3 TpHOX YHUCEN 3HANUTHU 1 BUBECTH HA €KPaH
cepeaHe 3a aOCOTIOTHUM 3HAYEHHSIM 3 HUX

a=3; b=-35 c=-21
a=21 b=-655:c=0.1

WINPFPOWONPFPWNPFPONPEFPWONPEFPONPOWONPONRPOWONPEPOWNREPOWOWDNDPE

a=-9;, b=-387, c=111
28 | Iy TOuKM 3 KOOpJIMHATAMH X Ta Y BHU3HAUYUTH, x=12.8; y=0.7
YH JISKUTh BOHA B TIEPIII KOOPAMHATHIN YBEPTI x=0; y=-95
x=-12; y=-51
29 | 3 TprOX IinuX yKcena — a, b, C — 3HalTH 1 BUBECTH a=2; b=9; c=474
Ha CKpaH MapHi Yucia. a=3; b=0; c=27
a=4; b=10;c=30
30 | BusHauuTtu 1j1s1 TphOX BapiaHTIB KOOPAHHAT Xx=0;y=-27
TOYOK 3 KOOpAMHATAMU X Ta Y KBaJIpaHT, X=-243,y=-2.2
B IKOMY BOHU PO3MIIIEHI Xx=0.13;y=0.74
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NporpamyBaHHA UMKAIB.
Onepatop UMKENy 3 napametTpom for

Meta po6oTu: HaOYTH MPAKTUYHUX HABHKIB OpraHi3allii IUKJIIYHHX O0YHC-
neHp y C++ 3 BUKOpPHCTaHHSIM OTlepaTopa UKy 3 TapaMmeTpoM for.

TeopeTnyHi BigOMOCTI

LivkniyHi anroputmu

OOunCITIOBABPHUIN TPOIEC HA3UBAETHCS YUKAIYHUM, SKIIO BIH HEOIHOPA30BO
ITIOBTOPIOETHCS, IOKA BUKOHYETHCS MEBHA 3a/laHa YMOBa. bJIOK ITOBTOPIOBAHUX OIle-
paTopiB Ha3UBAIOTh MiIOM ITUKITY. ICHYIOTh TPH PI3HOBHUIU ONEPATOPIB [IUKITY:

— omeparop uukiy for,

— OIlepaTop LUKIY 3 epeayMoBO0 while;

— omepaTop IUKITY 3 mciasymMmoBolo do-while.

Onepatop uukny 3 napameTpom for

CuHTakcuc onepaTopa:
for (<iniyianizayis>; <ymosa>; <moou@ikayii>) <mino yuxiuy>;

KoHCTpYKTHBHO 1I€il onepaTop CKJIAJA€eThCsl 3 TPbOX OCHOBHUX OJIOKIB, PO3Mi-
HMICHUX Y KPYTJIUX JAYXKKax 1 BIIOKPEMJICHUX OJMH BiJ OJHOTO KPamkoro 3 KOMO (),
Ta KOMaH] (TUIa UKIY), SIKI MaloTh 0araropa3zoBo BUKOHYBATUCH Y IIboMY LMK, Ha
MOYaTKy BHUKOHAHHS Omeparopa IUKIY OJHOPA30BO y OJIONI iHiyianizayii 3aJal0ThCsl
MOYATKOB1 3HAYEHHS 3MIHHUX (TIapaMeTpiB), sIKi KepyroTh HUKIOM. [loTimM mepeBips-
€THCS YMO8a 1, SIKIIIO BOHA BUKOHYEThCS (true ab0 Mae HEHYJILOBE 3HAUCHHS), TO BU-
KOHYETbCSI Komanda (4 Tpyra KOMaH/ B ONMEPATOPHUX TyXKKax {}) Tina uukity. Mo-
Ooughixayii 3MIHIOIOTh MMApaMETPU LMKIY 1, B pa3l ICTAHHOCTI YMOBH, BUKOHYBaHHS
UKy TpuBae. SAKIio ymosa He BUKOHYEThCS (false abo NOPIBHIOE HYJIO), BIIOYBa-
€ThCSl BUXI1JI 13 LUKIY, 1 KEpYBaHHs MEpPEAaeTbCsl HA ONEepaTop, KU 1/1€ 3a oneparo-
pom for. CyTTeBUM € Te, IO TIepeBipKa yMOBH BUKOHYETHCS Ha MOYATKy IuKiy. Lle
O3Hauae, M0 TII0 LUKy MOYXE HE BUKOHYBATHCh KOAHOIO pa3y, sIKIIO yMo6a crova-
TKy € xuOHa. KoxkHe moBTOpeHHS (KpOK) LIUKITY HA3UBAETHCS imepayicro.

10 +
[Ipoctuii npukian A OOUUCIEHHS CYMH S = ZI po- s=0
i1
UTIOCTpY€ BUKOPUCTaHHA omnieparopa for: @
int s = 0;
for(int i = 1; i <= 10; i++) s += i; S=S+i
Ieit onepaTop MOXXHA MPOYMTATH TaK: “BUKOHATH KOomMaH- | ]

ny s += i 10 pasiB (ans1 3nagenp i Big 1 mo 10 BkrowHO, e i v
Ha KOXKHIN iTeparii 3011biryeThes Ha 1)”. YV HaBeleHOMY MpPHUK-

JaJil € IBa TPUCBOEHHS MMOYAaTKOBUX 3HA4YEHb: S=0 1 i=1, yMOBa MPOJAOBKECHHS ITUKITY:
(i<=10) i 3mMiHeHHs mapameTpa: i++. TiIoM HUKITY € KOMaHaa s += 1.
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[TopsiiOK BUKOHAHHST KOMIT FOTEPOM I[bOT'0 LIUKJITY € TaKHIA:

1) NpHUCBOIOIOTHCS MOYATKOBI 3HAYCHHS (5=0, i=1);

2) mepeBipsaeThes yMoBa (1<=10);

3) sKIIO0 yMOBa € iCTHMHHA (true), BUKOHYEThCS KOMaHAa (Yd KOMaHIM) Tijaa
IUKJTY: 10 CyMH, 0OYMCIIEHOT Ha MOIEepeAHIN 1Tepallii, 101a€ThCsl HOBE YU CIIO;

4) mapamMeTp LHKITy 301JIbIIYEThCS Ha 1.

Jlani moBepTaEMOCh A0 MYHKTY 2. SIKIIO YMOBY y MyHKTi 2 He Oyjie BUKOHAHO
(false), BiAOyAeThCS BUXIT 13 IIUKIY.

B oneparopi MOkIIMBI KOHCTPYKIIii, KOJU € BIACYTHIN TOW 4YM 1HIIUN OJIOK: iHi-
yianizayis Moxke OyTH BIACYTHS, SIKIIO MOYATKOBE 3HAYCHHS 3aJlaTH TOIMEPEIHBO;
YMO08a — SKIIO TPHUITYCKAETHCS, IO YMOBA € 3aBXKIU ICTHHHA, TOOTO CJIiJ] HEOAMIHHO
BUKOHYBAaTH TUIO LUKIYy, TOKA HE 3yCTpiHEThCS omepartop break; a mooughikayii —
AKIIO TPUPICT MapaMeTpa 3A1MCHIOBATH B TUTl IUKIY a0 B3araji Iie € HemoTpiOHe.
Toni cam Bupa3 GI0KYy MPOMYyCKAEThCA, ajle Kpanka 3 KOMOIO (;) HEOJIMIHHO Mae 3a-
JUIIUTUCH. MOKIIMBOIO € HAsABHICTh HOPOI*#CHbO20 oriepaTopa (OrepaTop € BIICYTHIN)
y T KTy, Hanpukiaa, cymy 3 monepeHboro NpuKiIaary MoKHa OOUYUCIUTH B 1H-
M crocio:

for(int s =0, 1i=1; 1i<=10; s += i++);

VY uboMy npuKIIaJl € BIICYTHIN onepamop, a 010K iHiyianizayii BMICTUTD JIBa
orepaTopH, PO3AUICHUX Olepaliclo “koma’”, siKi 3aJal0Th MOYATKOBI 3HAYEHHS 3MIH-
HUX S Ta 1i.

PosrnsinemMo BuKoOpucTaHHA LUKy for mna oOuucineHHs (akrtopiana F =n!
(Haragaemo, 1o Qakropiad o0UHCIIOEThes 3a (Gopmyrnoro n! =1-2-3..(n-2)(n-1)n,
Hanpukiaa: 4! =1-2-3-4 =24). HaBenemo Tpu aHaJOTi4HI 3a Ji€l0 PopMH 3amucy
omeparopa for:

1) int F=1, n=5; for(int i=1; i<=n; i++) F *= i;
2) int F, i, n=5; for(F=1, i=1; i<=n; F *= i++);
3) int F=1, i=1, n=5; for( ; i<=n; ) F *= i++;

JlJig 3aBY4aCHOTO MOYATKY YEproBoi iTepaiii MUKIY MOKHAa BUKOPHCTATH OIle-
paTop mepexoay 10 HACTYIHOI iTepallii continue, HampuUKIaad:

for(i = @0; i < 20; i++)
{ if(a[i] == @) continue;
a[i] = 1/a[i]; }

JI71s1 TOCTPOKOBOTO BUXOAY 3 LUKITY 3aCTOCOBYIOThH orneparopu break (Buxifg 3
KOHCTPYKIi), goto (0e3yMoBHMII epexia) 1 return (BUX1J 3 MOTOYHOI (DYHKIIIT).

PosrnsHemo kijibka NpUKiIaAiB po3B’sI3yBaHHs 3a7a4, B SIKUX € JIOLIJIbHE BUKO-
pucTaHHs ornepartopa UKy for. Jljig ycix mporpam po3po0JjeHO aIroOpUTMIvHI cXe-
MU (OJIOK-CXEMU), SIKI BU3HAYAIOTh MOPSAJOK BUKOHYBAHHS Jliid, 1 HABEIEHO (OpMHU 3
pe3yJbTaTaMu 00UUCIICHb.
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Mpuknagu nporpam 3 LMKNIYHOK CTPYKTYPOIO,
30praHizoBaHu1x 3a 4ONoOMoror oneparopa for

Mpuknap 1. O64ncneHHs cymu pagy. Beecrtu 1risie ymcio N i gificHe YUCIIO X, 00-

3 5 no(_qyi+ly 21
YUCIIUTU s:z—x—+x——...:z(1)_—x.
4 6 8 ~ " o6i+1)

Texkct nporpamu ta 6J0K-cXeMa:

#include "stdafx.h"
#include <iostream>
#include <math.h>
using namespace std;
int main()
{
setlocale(@,".1251");
double x, u, s=0;
int i, n;
cout<<"BBeaiTb uUine 3Ha4yeHHA n= ";
cin>> n;
cout<<"BBeniTb 3Ha4YeHHA x= ";
cin>> Xx;
cout<< "\nPesynbTatn:\n";
for(i=1; i<=n; i++)
{ u = pow(-1,i+1.0)*pow(x,1)/(2*(i+1));
cout<< "[llopaHok "
Ss+=U;

}

cout<< "Cyma = " << s << endl;
system("pause>>void");

return 0;

Pe3zynbTatu poboru:

HEEeAqlThL W1AE 3FHAYEHHA n=
Beenite 3IHauvyeHHa x= 2.4

0.6
—0.96
1.728
lopavor 4 —3.31776
lopanorx 5 6.63552
yva = 4.68576

o

<:: ITouarox

///(BBeﬂeHHﬂ///

u=(-1)"*x/2(i +1)
[

Busenenusa
I, U
I

S=S+u

<< 1 <« = << U << endl;

L ———
!
///BHBCHGHHH///
:
( Kiuerp )

Mpuknag 2. focnipkeHHA PyHKUiIW Ha neBHOMY NPOMiXKY (TabyntoBaHHs). Ckiia-
CTH CXEMY aJITOpPUTMY 1 Iporpamy Ta0yJtoBaHHA PYHKIIH (IOCHIIKEHHS Ha IEBHOMY

x3 . cos? X

npoMixky) Y(X) :T Ta z(X) = 2sin*(2x)IN(0.5+ X), 3MiHIOIOUM X HA TIPO-

mixky [1, 11] 3 kpokom h =0,2.
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Posé’sazok. JIns rpadiunoro BimoOpaskeHHs rpadikiB 000X GYHKIIN AOLIIBHO
CTBOPUTH MPOTPAMHHUIN TTPOEKT 3 (hOPMOIO, Ha IKUH PO3MICTUTH BIJTIOBITHI €JIEMEHTH:

— TpHU eJIeMeHTH textBox sl BBEJCHHS MOYAaTKOBOIO (3MiHHA A), KIHIIEBOTO
(3MiHHa B) 3Ha4YeHb x Ta KpOoKy (3MiHHA h), 3 siskum Oyae 3miHOBaTHUCH X. /L1t cTBO-
PEHHsI BIJTIOBIIHOTO MOSICHIOBAJIBLHOIO IMIAMKUCY OIS KOXKHOTO textBox po3MicTUTH
TpU eJIeMeHTH label,;

— KOMaHJHY KHOMNKY button, mpu HaTUCHEHHI Ha sKy Oylle BUKOHYBATHCh
IporpaMHMK KO TaOyIrOBaHHS (PyHKIIIH;

— eJIeMeHT richTextBox A BUBEACHHS PE3yJbTaTiB Y BUTIISIAI TPHOX CTOBII-
1iB. BetanoBuTH 11715 #ioro BinacTuBOCTI Scrollbars (mpokpyTku) 3Ha4deHHs Both;

— eneMmeHT Chart (3 rpynu Januvie) 1 BUBeNeHHS maiarpamu. HamamryBatu
HOro, CTBOPMBIIM Ha HbOMY 1Ba rpadiku (Series) 3 tumom Spline. s 1poro Kia-
IHYTH Y BIACTHBOCTI K (“On“e“u”")l'_"l, 110 MPHU3BEAC A0 BIIAKPUTTS J1aj0ro-
BOTO BikHa Pedakmop konnexyuu Series, B SKOMy Juis niepiioro rpagika (Seriesl)
BUOpatH y BiaacTUBOCTI ChartType Tum rpadika Spline (3amicTh 3HadeHHS Column).
VY 1poMy camo BIKHI 3HAWTH 1€ OJIHY BIACTUBICTh — LegendText, mo0 3amucaTtu B
HI Ha3By nepuioro rpagika: y = f(x). Takoxx MoXHa 3MIHUTHA KOJIp (BJIACTUBICTH
Color), Tun jiHii (B1acTuBiCTh BorderDashStyle) Ta iHmi napametpu rpadika.

[Ticnst 1bOro HATUCHYTH KHOMKY /[o6asumsb, 100 CTBOPpUTH Tpadik Series2,
Ta 3a7aTH JUIsl HOTO TaKWil caMuid TUI 1 Ha3BYy Apyroro rpadika — z = f(x). Hanpuki-
HIII HATUCHYTH KHONIKY OK, 100 3aKpUTH BIKHO Pedaxkmop Konnexyuu Series.

Tekct nporpaMu ta 0J0K-cXeMa:

private:System: :Void buttonl Click(System::0Object”sender,System::EventArgs’e)

{
richTextBox1->Clear(); ‘(

chartl->Series[0@]->Points->Clear(); ABh
chartl->Series[1]->Points->Clear(); / ' /

double x, y, z, A, B, h;

A=Convert: :ToDouble(textBox1->Text); m

B=Convert: :ToDouble(textBox2->Text); 3 >
_ .. . =Xx>-c0s” x/2"

h=Convert : : ToDouble (textBox3->Text); y

for(x=A; Xx <=B+0.1*h; x+=h)

{ y=x*x*x*Math: :Pow(Math: :Cos(x),2)/Math: :Pow(2,X);

z =2sin3(2x)In(0.5+ X)

I
z=2*Math: :Pow(Math: :Sin(2*x),3)*Math: :Log(0.5+x); / X, Y, Z
chartl->Series[0]->Points->AddXY(x, y); % |
chartl->Series[1]->Points->AddXY(x, z);
richTextBox1->Text += "x = " + x.ToString("0.00")
" " . " Kineup
+ y(x) = " + y.ToString("9.00")
+ "  z(x) =" + z.ToString("0.00") + Environment: :NewLine;
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Pe3ynabTatu poboTu:

o-! TaBynweaHHA dyHHLIA l — | =] |&]
MNouameoee sHaueHHA X 1
6 — y=flx)
KiHuese sHavenHn % 11 A = =%

Kpok 0.2

00 ybo) =015 zix) = 0.61
20 v =010 26 =033
40 yb) =003 269 =005
60 ybc) =000 zix) = 0,00
20
00
20

. ——

_,-..-.l-."-

ml »

yi) = 0.09 26 =-0,14
yio) =035 z6) =-0.79
yb) = 0.80 26 =-1.71
40 yhd) =142 260 =-2.11 5
260 yix) =213 zf)=-156 28 48 68 83 108
280 yix)=280 z6j=060 T

Pod Pl o — —L —1 1

E R A

]

[MuTaHHA gNa CaMOKOHTPOSIO

1) Slkwii mpoIiec Ha3UBAIOTh IIUKJITYHUM?

2) SIki omepaTtopy MUKIY BUKOPUCTOBYIOTHCS B MOBI C++?

3) CkiJbKH pa3iB BUKOHYBAaTHUMEThCS ONEPATOP YCEpPEaArHI UKy, TOOTO BKa-
KITh 3HAUCHHS S!
for(int k=-1, s=0; k<=5; k++) S++;

4) Ha3BiTh MOMIJIKH B TaKHX ()parMeHTax MpOorpam:

a) int k, m=2, n=3; 0) int n=-7, m=2;
for(k=1; k<=n; k++)n=n+m; for(int k=n; k<=m; k--)k++;
5) BkaxiTh 3HAYCHHS M IMiCJs BUKOHAHHS ()parMeHTIB IPOTrPaMH:
a) int k, m=1; 0) int m=1, n=5;
for(k=1; k<=5; k++)m++; for(int k=n; k>=1; k--)m*=k;
ITabopaTopHe 3aBAaHHSA

1) V npoTtokoJii 1ab0paTopHOi poOOTH JaTH BIAMOBI/II HA KOHTPOJIBHI MTATAHHS.

2) Y mpoTOKOJIi 1a00opaTOpHOT pOOOTH CKIIACTH CXEMY QJITOPUTMY i HAIKCATH
nporpamy MoBoto C++ 13 3aCTOCYBaHHSIM oriepaTopa for sl po3B’si3aHHS 3aBjaHb,
nmofaHux y Taou. 5.1 BIAMOBIIHO 10 1HAMBIIYaJIbHOTO BapiaHTa (IMB. MPUKIIA MPO-
rpamu 1).

3) V npoTokoi 1abopaTopHOT pOOOTH CKIACTH CXEMY aJITOPUTMY 1 IIporpamy
TaOymoBaHHs (Hociimkenns) GyHkuii y = f(x) Ta z = f(X), 3MiHIOI0UN X HA 3aaHOMY
MIPOMIXKKY 13 3a/IaHUM KPOKOM, sIKi BUOpaTu 3 TaOJ. 5.2 BIAMOBIAHO /10 1HIUBITyaslhb-
HOTO BapiaHTa (IUB. MPHUKJIAJ IPOTpamMu 2).

4) CTBOpUTH Ha KOMIT'IOTEpi mporpaMHi npoektu y cepemosuini Visual C++
JUTSL peastizaliii HalmMCcaHuX MporpaM. 3aHeCTH pe3yJIbTaTh O0YUCIEHD 10 IPOTOKOJY.
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Tabnuysa 5.1
InguBinyanabHi 3aBaannga "'O04uciaIeHHs cymu psaay"
Ne .
BapianTu 3aBaanp
Bap.
W2
X
1 |BBectu HaTypajibHe YKCIIO0 N 1 JIHCHE YKCIIO X, 00UMCIUTH S =1+ X + — + —+.. Z—
i=0 I
1 1 1 n I+l
2 |BBecTu HatypanbHe YUCIO0 N Ta O0UUCIUTH S=1—=+=—= : Z
3 5 7 9 o 20—
3 BBectu aBa HatypaibHi yrcia N ta M (N < M), BUBECTH BCi KpaTHi 4 4ucia Big N
JI0 M Ta OOYUCTUTH IXHIO CyMYy
BecTu 1ie uuciao N i QicHE X, OOYUCIIHTH
cos(2x) cos(3x 1, COoS(IX
4 s =cos(X) + ( )+ ( M..;Z#
3 N
2 .3 : i
5 |BBectu misie 9ucio N i giiicHe YncIio a, oouncnut S=1-a+a“—-a’+...= Z(—a)'
6 |BBecTu HaTtypanbHe YKCIO0 N Ta 00UUCIUTH S =1+ — > += + + Z—
|
i=1
7 Brectu nBo3naune yncio N, BuBecTH Bci HenapHi yucia Big 1 qo N
Ta OOYMCIIUTH IXHIO CYMY
m
8 |BBectu aBa HaTypaiabHi ynciaa N Ta m (N < M), OOYUCIUTH S = Zi
i=n
1 3 5 1)'(2i -1
9 |BBecTu miie uncio N 1 gicHE X, OOYUCITUTH S = ——+ — — — —...= Z( ( )
X X X
10 Brectu nBo3Haune yncio N, BuBecTu Bci kpaTHi 3 uncina Big 1 1o N
Ta 00YUCIUTH IXHIO CYMY
3 5 i 2| -1
: DL x> X (-2)'x
11 |BBecty 1iie ymncio N 1 JifiCHE YKUCIO X, OOYMCIIUTH S = —X + E - 3 +.. Z
= [
i=1
BBecty 1iy1e ynciio N 1 JiiCHE YKCIIO X, OOYHCIIUTH
n -
125 cos(x) +cos@x%) +...= Y cos(@Ri —1)x**)
2 3 N yi-l
: o X X
13 |BBectu 11i1€ 9MCIIO N 1 TIMCHE YUCIIO X, OOYUCITUTH S =~ + — +—+,,.= Y ——
2 5 8 = 3i-1
14 BBectu 1Ba HaTypasibHi yrkciaa N Ta M (N < M), BUBECTH BCI MapHi YKcia Big N 10
M Ta 00YUCIIUTH IXHIO CYMY
2 n ( 1 I+l
15 |Beectu wine ymcio N i aiiicHe x, o6uncauty $=1-— + = _ z
x° A
Bsecty 11iy1e uncio N i z[iﬁCHe X, O6‘-II/ICJII/ITI/I
16

sinz(x) sin (x) sin (x)
1 Z

s =sin(x) +
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3akinuenus mabn. 5.1

No .
BapianTu 3aBaanp
Bap.
3 5 n | -1 2|+1
. e X
17 |BBectH 1€ yucio N 1 JifiCHE YHUCIIO0 X, OOYMCIIUTH S = X — ? + —— Z

18

BeecTtu nBo3naune unciao N, BUBECTH BCi MapHi YKCIIA Bij 1 mo N
Ta OOYHMCIUTH TXHIO CyMYy

BBecTu 11ij1€ 9nciao N i JiHCHE YUCIIO X, OOYUCITHTH

3 5 n \2i-1
19 S=(X+1)+(X+2) +(x+3) —---=Z(X+.|2)

4 9 :
20 Beectu nBo3naune unciao N, BuBecTd Bci kpatHi 3 yncna Bix 1 1o N

Ta OOYUCIUTH IXHIO CYMY

21

BBectn 1iyie ynciio N 1 QilcHE X, OOYHCIUTH
sin(2—x) sin(83—x 1sin(i — X
2o @), _$sini

s=sin(1-x)+

22

BBectu 1ute ymcio N 1 z[iﬁCHe YHCIIO X, O6‘II/ICJ'H/ITI/I
1 3

_ _ _ |+1 2|
S (x+1)  (x+2)° (x+3) Zl (x+|)

23

2 3

X~ X DX
BBGCTI/I Hlﬂe YqHUuCcJIo N 1 ,HIHCHG YHCJIO X, O6‘II/ICJII/ITI/I S= —1—I— 2 + 7 + E = Z ") 2
il —

24

Brectu HarypansHe uucio N qo 10, BuBecTu Bci ctenieni yucina 2 Big 1 1o N
Ta OOYUCIUTH IXHIO CYMY

Bsectu 1i1e unciao N i gicHe X, OOYMCIUTH

25 | . Cos(2x) N c0os(4x) N cos(6x) Z”: cos(2ix)
3 15 35 T ZRi-DRi+)
n (i 2
26 |BBectu 11isie uncio N 1 [idcHE X, OOYUCITUTH S = 4 +—+ E +..= Z%
X 2x° 3% = ix”

27

Brectu HarypansHe uucio N (1o 10) 1 aiiicHe x, BUBECTH BC1 CTENEHI YUCTA X BiJl
1 10 N Ta OGYUCIUTHU CyMY IIUX YUCEII

sin(x)+sin2(x)+ :Z”:sini(x)

28 |BBecTu 1ine uncio N 1 gilicHe x, OOYKMCIUTH S =— + -
2 3 4 = 1+2
PRI 2l
29 |BBectu 1isie uncio N i iiMcHE X, OOYUCTUTH S=— +—+—...= Z—
2 12 30 S2i2i-1
3 4% 58 &(i+Dx*?
30 |BBecTu mine yucio N i giiicHe X, OOYUCIUTH S=2 + — + — +—...= ZQ

9 25 497 5 (2i-1)?
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Tabnuys 5.2
InguBinyajabHi 3aBIaHHA
"TocaimxkeHHsA PYHKIIA HA IEBHOMY NPOMIiKKY (Ta0y/ai0BaHHs)"

Ne pap.| ®ynkuis Y = f(x) dynknis z = f(X) IIpomikoKk moOCTiAKEHHS
1 sin(x)/x* cos(x)/x xe[0,5;11], h=0,3
2 arctg(x + 3,1) e xe[-6;1], h=0,2
3 e300 arcsin(x) xe[-1;1], h=0,05
4 Jsin(x+7/4) sin x?+c0s X xe[-4;10], h=04
5 tg~v/x x/(x — 3)? xe[4,5;18,5], h=0,4
6 1/e¥ lg(x/2 + 0,1) xe[0;7], h=0,2
7 tg(x/3)-sin(x — 1,2) 2,5sin(x/2) xe[-2; 5], h=0,2
8 1/x (x/3)’ xe[0,5;4], h=0,1
9 cos(1,5%)-1g(2,5%) ej?sin(x) x€[3,5;10,5], h=0,2
10 cos(X)/x cos(x/2) x€[0,3;7,3], h=0,2
11 e 1,5c0s(x — n/4-€¥) xe[-6;1], h=0,2
12 arcsin(x) cos(1/(x + n/3)) xe[-1; 1], h=0,05
13 sin?(x)-cos(x — 7) cos(X)/x xe[0,5;11], h=0,3

. sin X
14 sin X“+cos X 5 xe[-4;10], h=0,4
lg(x® + 2
15 X/(x — 3)° lcos(x/3)| xe[4,5;18,5], h=0,4
16 Ig(x/2 + 0,1) cos((x + 2m)e’) x€[0;7], h=0,2
17 2,5sin(x/2) sin(x)/In(x + 4) xe[-2:5], h=0.2
18 (x/3)’ cos(x + /3) + 1,8 xe[0,5;4], h=0,1
19 ej?sin(x) tg&-sin(x—gj x€[3,5;10,5], h=0,2
20 cos(x/2) sin(x + m/2)-cos(1/x) x€[0,3;7,3], h=0,2
21 sin?(x)-cos(x — ) sin(x)/x? xe[0,5; 11], h=0,3
22 1,5c08(X — m/4-€”) arctg(x + 3,1) xe[-6;1], h=0,2
23 cos(L/(x + n/3)) >0 xe[-1; 1], h=0,05
sin X -

24 00 +2 Jsin(x+7/2) xe[-4;10], h=04
25 lcos(x/3)| tg~/x xe[4,5,18,5], h=0,4
26 cos((x + 2m)e’) 1/¢” xe[0; 7], h=0,2
27 tg(x/3)-sin(x — 1,2) sin(x)/In(x + 4) xe[-2;5], h=0,2
28 1/x cos(x + n/3) + 1,8 xe[0,5:4], h=0,1
29 cos(1,5x)-1g(2,5%) tg+/x -sin(x — 1/ 2) xe[3,5;10,5], h=0,2
30 cos(x)/x sin(x + m/2)-cos(1/x) x€[0,3;7,3], h=0,2
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HuKniuKHe onpauloBaHHA nocniAoBHOCTEN yucen

Meta po6oTu: HAOyTH MPAKTUYHUX HABUKIB IPOTrPAMHOTO OTPAIIOBAHHS YK C-
JIOBUX MOCIZI0OBHOCTEHN 32 IOTIOMOTOO ITUKJIIB.

TeopeTuyHi BigOMOCTi

[cHye ko050 3a7ma4, B SIKHX HEOOXiJHO MEBHUM YWHOM OIpPAIlbOBYBATH 3a/laHy
YHCIIOBY MOCIHIIOBHICTh, MPUYOMY JJIsi OOUUCIICHHS PE3YIbTaTy TOCUTH MEPETIAIHYTH
MOCTIIOBHICTh 0MH pa3. Hanpukiaza, mo6 o6uuciutu cepenne apudpMeTHIHe 3a1aH01
MOCTIIOBHOCT] YKCEN, MOYKHA IMiICYMOBYBAaHHS YHCEN 1 MIPAaXyHOK TXHBOI KUTBKOCTI
MO€IHATHY 3 BBEJICHHSM 4Hcen. To/il He moTpiOHO Oyae 30epiraTu BCIO MOCIIOBHICTH B
nam'siTi kKommn'rotepa (y BUTJISAI MacHBY), JOCTATHBO MAaTH OJHY CKaJSIpHY 3MIHHY ITi-
J0r0 200 JIMCHOTO TUITY 1 IO Yep31 MPUCBOIOBATH 11 3HAYCHHSI, SIK1 BBOJIATHCA.

YucnoBa MOCHIAOBHICTh MOXE 3aJaBaTHCS 31 3a3HAYEHHSIM KUIBKOCTI YHUCEI
a00 MaTu SIKyCh O3HAKY KIHIIS.

Mpuknaau nporpam
Mpuknag 1. BeecTu 1ricTh AIHCHUX YKCENI Ta BU3HAYNTH HAMOLIBIIE 3 HUX.

Po36’a30x. AITOpUTM NOIIYKY MaKCUMaJIBHOTO YMCia MOCI1JOBHOCTI:

1) BBECTH meplie YUCIIo X;

2) BBaXKaTH, 1110 BOHO € MAKCUMAJIBHUM: mMaX = X;

3) y UMKl IOYeproBo BBOAUTH pemiTy uucen. KoxkHe 3 BBEIEHUX yucen nopi-
BHIOBATH 31 3HAYEHHSM MaX 1, SIKIIO YHUCIO X OyJe OUIBIIMM 3a max, 3amnaM’siTaTu ho-
ro 3HAUYEHHS SIK max:

if (x>max) max=x; <:::Hban0K
TexkcT nporpamu ta 0J0K-cxXeMa: ///CBBeHeHHH///
qycna x
#include <iostream>
using namespace std; rnax-x
int main() |
{ setlocale(@,".1251"); —» i=26
int i; double x, max; \\x———r——//fi
cout << "BBecTu 1-we 4yucno: "; BBenenns
cin >> x; max=x; //// qucia X

for (i=2; i<=6; i++) . Tak
{ cout << "BBectum "<< i <<" uwmcno "; max = X
cin >> x;

if (x>max) max=x; Hi

} :

cout << "Hanbinbwe 4mcno: " << max << endl; BuBenenus
system("pause>>void"); max

return 9;

} ’ ( KiHleI_IB )
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Pe3ynbpraT BUKOHAHHS MPOTPAMH:

BeBectn 1 4mcno: 5.5
BBecTn 2 4ncno: 0.2
BBecTtn 3 4ucno: -7
BBectn 4 4yncno: 3.1
BBectn 5 4yucno: 15.2
BBectn 6 4ucno: -1.4

Hanbinbwe 4yucno: 15.2

Mpuknap 2. Beectr 12 1iux 9rcesl Ta OOYUCIUTH J0OYTOK MApHUX €IEMEHTIB

3 [[1€] YUCIOBOI MOCIIIOBHOCTI.

Po3é’sa30k. Y nukii, skt TOBTOPIOBaTUMETHCS 12 pa3iB, BUKOHYBATH TaKi Jii:
v/ BUBOJWTH 3aIPOIICHHS JJIsl BBEJCHHS HACTYITHOTO YHCIIA;

v’ BBOJIMTH HOBE YKCIIO;

v/ TepeBipATH BBEICHE YHCIO HA MApHICTh 1, SKIO € TaK, TO YKCIO Hepe-

MHOKUTH Ha JI0OYTOK.

Texkct mporpaMu ta 6J0K-cXeMa:

#include <iostream>
using namespace std;
int main()

{
setlocale(@,".1251");
int i, x, p=1; // Cnovamky Aobymok OopiBHwe 1.
for(i=1; i<=12; i++) // Y yukai 12 pazi6 noBmopumu Oifi:
{ cout << "BBectn " << i << " umucno:"; // BuBecmu 3anpoweHHs,
cin >> x; // BB6ecmu uucno, 1i,
if(x%2==0 && x!=0) p *= x; // AKWO 4ucno napHe, nepemHoxumu Uo2o.
}
cout << "[lobyToK napHux 4mcen: " << p << endl;
system("pause>>void"); <::ﬁﬂban0K ::>
return 0; |
} p=1
Pe3ynbTaTu BUKOHAHHS MPOTPAMHU: [
BBecTu 1 uucno: 3 ——*\\\i:1,12
BeecTtn 2 4ucno: 1 |
BecTn 3 uncno: -7 /BBGHGHHH/
BeBecTn 4 4yucno: 6 quciIa X
BBeCTM 5 uucno: 3 ! aK
BesecTn 6 4ucno: -2 @ D = p*X
BBectn 7 4ucno: 4
Beectn 8 yucno: 7 Hi w
BBectn 9 4vucno: 11
BBecTtn 10 4uncno: -4 v
Beectn 11 yucno: -5 ///BHBGHCHHH///
BBecTtn 12 4ncno: 3 P

[
0byTOK napHux 4ucen: 192 .
Aoty P ( Kinens )
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VY wi€i mporpamMu € OUH CYTTE€BUN HENOJIK. SIKIIO MapHUX YHCEN HEMae€, TO
pe3yabTaToM 0OUYUCIICHHs TOOYTKY Oyje BUBelIEeHO 1. 3amicTh 1IbOro OakaHO BUBEC-
TH TIOBIJIOMJICHHS, 110 TTAPHUX YKCEJI BBeACHO HE Oyio. /s mporo ciijg opraHizyBa-
TH TIJIPaXyHOK KIJIBKOCTI BBEJICHUX MApHUX YHCEII. SKIO MiC/s MUKIY 11 KUIbKICTh
craHoButuMe 0, TO CiiJ BUBECTH IMOBIAOMJCHHS. [ OOYMCICHHS KIIBKOCTI CIiJ
OTOJIOCUTH OKpEMY 11Ty 3MIHHY, 3HaU€HHS K01 criovatky € 0 (mapHux yucen Iie He-
Ma). SIKI0 BBEJICHE YMCIIO € MapHEe, KIIBKICTh 301IBIIUThCS Ha 1.

TexcT nmporpamu:

#include <iostream>
using namespace std;
int main()

{
setlocale(0,".1251");
int i, x, p=1, k=0;
for(i=1; i<=12; i++)

{ cout << "BBectn " << i <« yncno: ";
cin >> x;
if(x%2==0 && x!=0) // fAKuyo 4ucno napHe,
{p *= x; // obvucawBamumemsca 0o0bymok
k++; // 1 KinbKicme makux 4ucen.
}

}
}

if(k > @) // Axuwo kinbkicme napHux uucen € 6Ginebuwe 3a 0, BuBedembcA HA eKPaH
cout << "[obyTok napHux umcen: " << p << endl; // dobymok,

else // 1Hakuwe - BuBedembcA NOBLOOMAIEHHA, WO NAPHUX YuUCes Hemde.
cout << "MapHux 4mcen Hemae." << endl;

system("pause>>void");

return 0;

}

Pe3ynbTaT BUKOHAaHHS NPOTpaMu:
BeBectu 1 4ucno: 3
BBectn 2 4yucno: 1
BeecTtun 3 uncno: -7
BBectn 4 4yucno: 5
BBectn 5 4yucno: 3
BBectn 6 4ucno: -7
BBectn 7 4yucno: 3
BeecTtu 8 4ucno: 7
BBectn 9 4yucno: 11

BeecTtn 10 4ucno: -17
BBectn 11 4yucno: -5
BBectn 12 4yucno: 3
MapHuUxX 4ucen Hemae.
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Mpuknag 3. Beecty MOCHiMOBHICTD IIJIMX YUCEN 1 BU3HAUYUTH TMEPIIUN BilI €M-
p

HUU €JIEMEHT.

Pos3é’siz0k. I BBEACHHS Ta TPOTPAMHOTO OIPAIIOBAHHS JTOBLIBHOI KiJTBKOCTI
YrCcell OIIIBHO BUKOPUCTATH €IeMEHT richTextBox1l y pexuMi CTBOPEHHS IPOTrpaM-
Hux mpoektiB Windows Forms. V nporpami 0yjie onpanboByBaTUCh JIUIIIE 3aI0BHEHI
psAaKy B richTextBox1 (KIJTbKICTh PSJIKIB — BIACTUBICTH Lines->Length).

TexcT mporpamu:

private:System: :Void buttonl Click(System: :0Object”

{

int v=0, Xx;

for(int i=0; i<richTextBoxl->Lines->Length; i++)
{ x=Convert: :ToInt32(richTextBox1l->Lines[i]);
if (x<@) { v=x; break; }

}
}

textBox1->Text=v.ToString();

v

0
o

=)

I

Beeaite nocnigoBHICTs YMcen

6 .
13 Mepuumit
4 Bia ' eMHWA
-34 EenemMeHT

Mpuknag 4. BeecTu mocaig0BHICTh MIMCHUX YHCeN (ay, dp, A3, ...) 1 OOUMCIUTH

min(|a; — ay|, [as —ay|, ...).

TexkcT mporpamu:

private:System: :Void buttonl Click(System: :0Object”

{

double min=1e3, x0, x=Convert::ToDouble(richTextBoxl->Lines[@]);
for(int i=1; i<richTextBoxl->Lines->Length; i++)

{ x0=x;

x=Convert: :ToDouble(richTextBox1l->Lines[i]);
if (min>Math::Abs(x-x0)) min=Math::Abs(x-x0);

}
}

textBox1->Text=min.ToString();

PesynbTatu poboTu:

r

o lg‘@mj

Beeaim nocnigoBHIiCTL Yicen

56

-34

112 -
137 24
0
24
2

a =)

] | Poss'sonx |
15 Poss 'azok

2 min(a2-all, 83-a2, )

Beeaim nocnigoBHicTL Yicen
-32.56

2 :

15.4 | Poss 'Azok I

-3.42

1 min(a2-all, 83-a2, _)
442
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ITabopaTopHe 3aBpaHHSA

1) V npotokosi 1adopatopHoi poOOTH CKIACTH CXEMH aJIFOPUTMIB 1 HAIIKUCATH
nporpamMu MoBoro C++ i3 3aCTOCYBaHHSM OIlepaTopa IUKITY IS OIpaIlfOBaHHS YHC-
JIOBUX TIOCIOBHOCTEH 3 pO3B’sI3aHHS 3aBJaHb, MOJaHUX y Ta0. 6.1 1 6.2 BIMOBIIHO
70 IHAUBIAYaIbHOrO BapiaHTa (IUB. MpUKIaau mporpam 1 ... 4).

2) CTBOpUTH Ha KOMIT'IOTEpI MPOrpaMHi Mpoektu y cepemopumti Visual C++
JUTSL peaiizallii HalmMcaHuX Mporpam. 3aHeCTH Pe3yJIbTaTh 0OUUCIEHB J0 MPOTOKOIY.

Tabnuys 6.1
InauBinyajabHi 3aB1aHHA 0230BOr0 PiBHA CKJIATHOCTI

BapianTu 3aBaanp
Bap.

Beectu 7 gificHux yuces Ta OOYHUCIUTH TOOYTOK €JIEMEHTIB i€l
IIOCJI1IOBHOCTI, 3HAUEHHSI IKUX € MEHIIIE 3a 6

BBectn 10 milicHUX 4ucen Ta OOYUCINUTH KUIBKICTh JOJATHHUX €JIEMEHTIB

BBecTu 6 nilicHUX 4ncen Ta OOUYKMCIUTU CyMY B1JI’ €MHUX €JIEMEHTIB

Brectu 5 gificHUX yuces 1 BU3HAYUTH HaliMEHIIE Ta HalOIbIIe cepel] HuX

BBectu 8 nificHuX dncen Ta O0UHCINUTU cepelHE apudMeTUYHE HEHYJIbOBUX

BBecTtu 9 nificHux drcen Ta OOUMCIUTH CyMY €JIEMEHTIB, a0COIOTHE 3HAUCHHS
SAKUX HE IEPEBUILYE 5

o (OB |WIN| -

BBectu 11 mificHux ymcen Ta OOYMCIMTH KIIBKICTh €JIEMEHTIB MOCIIIIOBHOCTI,
3HAYEHHS IKUX € OUIbIIE 3a 3HAYEHHS NEePIIOro €JEeMEHTa

Brectu 6 gificHuX yucesn Ta 00YKUCIUTH JOOYTOK €JIeMEHTIB MOCI1JOBHOCTI,
3HAYEHHS AKUX Nepe0yBaroTh y niana3oHi [3, 6]

9 | BecTu 8 mificHUX YKCeN Ta OOYUCIUTH CEPEIHE apu(PMETUIHE TOAATHUX

10 Brectu 7 gificHux yucesn Ta OOYMCIUTH CyMy KBaJIpaTiB THX YHCEIT, MOAYJIb SKHX
HE MepeBuIye 3

11 | Beectu 14 1miaux gmcen Ta O0YMCINTH KUIbKICTh HCHYJILOBUX €JICMECHTIB

12 | Beectu 9 gilicHHX YMCEN Ta BUZHAYUTHA MIHIMAIBLHUN €J1€EMEHT IIOC/IITOBHOCTI

13 | Beectu 6 1inux uncesn Ta 00YNCIUTH JOOYTOK HEHYJIHOBHX €JIEMEHTIB

14 Bectu 10 minux yucen ta 00UMCIUTH CepeIHE apUPMETUUHE EIEMEHTIB MOCI-
JIOBHOCTI, 3HAUEHHSI SIKUX NepeOyBaroTh y AianasoHi [10, 20]

Bsectn 8 mificHMX yucen Ta 00YNMCIMTH KIJIBKICTh €JIEMEHTIB, 3HAYCHHS IKUX

15 nepeOyBaroTh y aianasoHi [5, 10]

16 | BeecTn 7 uinx 4ucell Ta BU3HAYUTH CYMY MOJVJIIIB YCIX Bl €MHUX €JIEMEHTIB
ymy YIIB y

17 Brectu 9 gificHux yucen Ta 00YMCIUTH JOOYTOK JIOAATHUX €JIEMEHTIB, 3HAUCHHS
AKUX HE Nepepuye 4

BBectn 12 nificHux 4ucesn Ta OOYUCINUTH KUIBKICTh JOJATHHUX 1 KIJIBKICTD
B1JI'€MHHX €JIEMEHTIB OCIITOBHOCTI

18

BBecTu 8 minux uncesn Ta 00UUCIUTH cepenHe apudMeTrnyHe abCOTIOTHUX (32
MOJYJIEM) 3HAY€Hb YCIX €JIEMEHTIB MOCIITOBHOCTI

19

BBecTn 6 mificHux 4ncen Ta BIMHAWTH MaKCUMaJIbHUN 1 MIHIMAJILHUN €JIEMEHTH
Ta BU3HAYUTH HACKUIBKH MAKCUMAIbHUN €JIEMEHT € OUIBIINM 3a MIHIMAJIbHUI

20

21 | Beectu 11 minmx yucen Ta 00UYUCITUTH CyMY TiUTBKU JBOIU(POBUX €IEMEHTIB
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3akinuenusa maban. 6.1

Ne .
BapianTu 3aBaanp
Bap.
22 | Brectn 9 nimux gucen Ta 00YMCIUTH JOOYTOK HEMAPHUX E€JICMEHTIB

23

Beectu 14 1inmx uncen Ta 00YMCIUTH KUTBKICTh €JIEMEHTIB, KpaTHUX JI0 YHCIIa 3

24

BBecTu 7 ninux uncen Ta 00YUCINTU cepelHe apu(METUYHE MapHUX €JIEMEHTIB

25

BBecTu 6 nificHux dncen Ta OOYHCIUTUA CyMY €JIEMEHTIB, 3HAUCHHS SIKUX €
MEHIIUM 32 3HAUY€HHS IEPIIOro eJIEMEHTA MOCIII0BHOCTI

26

Bectu 9 ninux ymucen Ta 004MCANTH JOOYTOK OAHOIIM(POBUX €JIEMEHTIB

27

BBectu 8 mistux yucesn Ta BU3HAYUTH HAUMEHINAN 3 HEMAPHUX JTOAATHUX
€JIEMEHTIB II€]1 ITOCIITOBHOCTI

28

Bgectu 11 numx gyrcen Ta 00UUCIUTH CEpeIHE apr(PMETHUHE IEMEHTIB, KPaTHUX
10 uncna 3

29

Bpectu 7 nuiux yuceln ta 004uCaInTH J0OYTOK €JIEMEHTIB, KpaTHUX JI0 Yucia 5

Beectu 10 miamx yrcesn Ta BU3HAYUTH HAMOUTBIIKK 3 TAPHUX JOIaTHUX

30 €JIEMCHTIB III€1 MOCIIJOBHOCTI
Tabnuys 6.2
InauBinyajbHi 3aBJaHHA CePeIHLOI0 PiBHS CKJIAJIHOCTI
Ne .
Bap. BapianTu 3aBaanb
1 | BBecTu nociIigoBHICTb JIMCHUX YHCEII Ta OOYHUCINTH KUIBKICTh €JIEMEHTIB, SIKI
O1JIbIIIE TIOTIEPEHBOTO €JIEMEHTA MOCI1TOBHOCTI
2 | BBecTr mochiIOBHICTD AIMCHUX YUCEI Ta OOYUCIUTH CYMY JIHIIIE TUX €JICMEHTIB
111€1 TTOCJI1JIOBHOCTI, 3HAYEHHS IKMX € MEHIITUMU 32 MEePIINIl €JIEMEHT
3 | BBecTu mocniiOBHICTh NIHCHUX YHCEN Ta MIEPEBIPUTH, UM € BOHA YIOPSIKOBAHOIO
3a cIagaHHsIM
4 | BBecTu mOCIIIOBHICTh HATYPAILHUX YHCEN (a1, d2, A3, ...) TA OOYUCIUTH
min(al+a2, artas, )
5 | BBecTu mocmiIoBHICT HUIMX YUCET Ta BU3HAYUTH PI3HUITIO MK HAMMEHIIINM 1
MePIITUM YUCIaMH TTOCT1JOBHOCTI
6 | BBecTu mocminoBHICTS AilicHUX yucen (dy, dz, ds, ...) Ta OOUUCITUTH
min(al, asz, ds, ) + maX(Clz, dy, dg, )
7/ | BBecTu nmociiIOBHICTh JIMCHUX yucen (a1, dz, as, ...) Ta OOYUCTUTH
max(lar — |, [a2 — &g, ...)
8 | BBecTu mocmiIOBHICTh HUIMX YUCE Ta BU3HAYUTH PI3HUITIO MK HAHO1IBIITUM 1
MIEPITUM YUCJIaMH TTOCT1TOBHOCTI
9 | BrecTu mocnioBHICTh AiIMCHUX uncen (ay, dz, ds, ...) Ta OOUUCTUTH
ar*a, + ay*ast+ ... + an1*a,
10 | BBectr mOCHiAOBHICT MIMCHUX YUCEN (d1, A2, A3, ...) TA OOYUCTUTH
(a,—a))*(@az—ay)* ... * (a, — ay1)
11 | Brectu noCiiI0BHICTh AIMCHUX YUCE Ta OOYUCIUTU cCepeiHE apuPMETHIHE

€JIEMEHTIB TIOCJIIIOBHOCTI, 3HAUEHHSI IKMX € MEHIIIUMHU 32 MEePIIUNA eTeMEHT
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3akinuenus maba. 6.2

Ne .
BapianTu 3aB1anb
Bap.
12 | BBecTr MOCITIIOBHICT IUJIMX YHUCEIT Ta TIEPEBIPUTH, YU € B Hill OJTHAKOBI CYCITHI

qucia

13

BBecTr mociiIoOBHICTh MUJTUX YUCEIT Ta 3'ICYyBaTH, Y CKJIAAIOTh YHCIIa
3pOCTarvy MOCI1TOBHICTh

14

BBectu mociniIoBHICTh IIIJIMX YUCEI Ta BU3HAUYUTH PI3HUIIO MK HAWOUTBIINM 1
HaWMEHIIINM YHCJIaMH MOCIIIJOBHOCTI

15

BBecTu mociniioBHICTh HATypaIbHUX YHCET Ta OOUMCIUTU KUTBKICTD 1 CyMY THX
YJICHIB ITOCIIIOBHOCTI, K1 JUIAThCS Ha 5 1 HE TIIAThCS Ha 7

16

BBecTu mociiioBHICTS HATYpaTbHUX YHACEIT Ta OOYUCIUTH MTOJABOEHY CyMY BCIX
JIOJATHUX YJIEHIB MOCI1TOBHOCTI

17

BBecTu nocniioBHICTh AIMCHUX YKCEN Ta OOUUCIUTH CyMY BiJI’ €MHHUX
1 KUIBKICTB JOJATHUX €JIEMEHTIB ITOC/I1IOBHOCTI

18

BBecTH mociiIoBHICTE JIIHCHUX YHCEN Ta BITHANTH €JIEMEHTH, K1 32 3HAUCHHIM
€ HAOJMMKYMMH, TOOTO PIZHULIIMU MK SIKUMU € HAWMEHIIIOI0

19

BBecTH mociigoBHICTE UIMX YMCE Ta OOUYUCINUTH BIJICOTKOBHHA BMICT
BiJI’€MHUX, HYJIbOBUX Ta JOJATHUX YHCEII

20

BBectu nmociiIoBHICTh IIJTUX YKUCEN Ta MEPEBIPUTH YU € B HIN YKCIIA, OJTHAKOBI
31 3HAUCHHSIM TIEPIIOT0 €JIEMEHTA I1€1 MOCII1IOBHOCTI

21

BBecTu nociiJoBHICTh HATYypaJbHUX YHACEI Ta BABHAYUTHU NEPIINNA HYTbOBUI
€JIEMEHT

22

BBecTu nociniioBHICTh HATYpaTbHUX YUCEI Ta OOYMCIUTH KUTBKICTh WICHIB
MIOCJIIJTOBHOCTI, SIKI MalOTh IMAapHI MOPSIIKOBI HOMEPH 1 € HEMApHUMH YHCIIAMU

23

BBecTu nocniqoBHICTh IMCHUX YKCET Ta OOYUCIUTH CyMY KBAJpAaTiB JIUIIE THX
€JIEMCHTIB, 3HaUCHHS SKUX € MEHIITUMU 32 TEePIINHA eICMECHT

24

BBecTu nociiioBHICTh HATYPaJIbHUX YHCEIT Ta OOYMCIUTH KUIBKICTh
TPHOX3HAYHUX YHCEl

25

BBectu mociniIoBHICTh IIJTUX YUCEJ Ta OOUUCIUTH CyMY €JIEMEHTIB JI0 MEPIIOTO
B1J’€MHOI'O 3HAUYEHHS

26

BBecTu 11OCIIII0BHICTE JIMCHUX YHCEI TA OOYHUCIUTHA KIIBKICTH JIAIIIE THX
€JIEMEHTIB, 3HaYCHHS SKUX BIIPI3HSAIOTHCS Bij mepuioro enxeMenta Ha 10

27

BBectr mociiIoBHICTh IIJTUX YHCENT Ta O0YUCIUTH JOOYTOK
JI0 TIEPIIIOTO HYJILOBOT'O 3HAYCHHS

28

BBectu nmociiIoBHICTh HATYPAIBHUX YHUCEJ Ta OOUUCIIUTH CyMY 3aJIUIIKIB BiJ
IUICHHS IIUX YHCelI Ha 2

29

BBecTu 11ocIiIoBHICTS JIMCHUX YMCENT TAa BU3HAYUTHA OCTAHHIN B1J €MHUN
€JIEMEHT

30

BBectu mocniioBHICTh HaTypadbHUX YHCEN Ta OOUYUCIUTH KUTBKICTD
JIBO3HAYHUX YHCEI
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Merta poOoTu: HaOyTH MPAKTUYHUX HABHKIB CTBOPEHHS IMpOTpaM i3 BKIIaJe-
HUMU [TUKIJIAMHU.

TeopeTnyHi BigOMOCTi

[ukmm mMoxe OyTH BKJIAJEHO OJIWH B OonHOTO. [Ipy BHKOpHCTaHHI BKIAICHUX
IIUKITIB TpeOa CKIaaaTH mMporpamMy B TaKUil CIIOCiO, 00 BHYTPIIITHIN UK TTOBHICTIO
BKJIAJIaBCSI B TUIO 30BHINIHHOTO MWKy, TOOTO IHUKJIM HE TMOBUHHI NEPETHHATHCS.
CBoO€10 4eproro, BHYTPIIIHIHN ITUKJI MOKE MICTUTH BJIaCHI BKJIaJACHI IUKIN. IMeHa ma-
paMeTpiB 30BHIIIHBOTO Ta BHYTPIINIHHOTO LUKIIB MalOTh OyTH pizHuUMH. [Ipumycka-
I0ThCS TaKi KOHCTPYKIIIi:

for(k=1; k<=10; k++)

{ . ..
for(i=1; i<=10; i++)
{ ..
for(m=1; m<=10; m++)
{
}
}
¥

L] H
MpvKknaau NpoexTiB Nporpam -OWOK
S=0

i3 BKNageHMMM LMKnamm

7 2i-1
2X BBenenns
Mpuknapg 1. O6uuciuT cymy psaay S = ,
puKnag yMmy psijty 23@_1)! N
nei=12...,7.
—~ =17 >
Po3zé’azox. Jlng obuncnenns cymu s tpeba mijacyMmyBa-
TH CIM JIOJAHKIB, U1l OOUYHMCIICHHS KOXKHOTO 3 SKUX CIi1 co- f=1

pMyBaTH BKJIAQJCHUW UK JJisi OOYHUCICHHS (aKTopiamiB

(2i—1)!. B HaBeneHiit mporpami KOXHHH JTOJAaHOK OOYHUCITIO- @

€THCSI B OKPEMI1 3MIHHIH U.
f=f*k
Tekct nporpaMu ta 0J0K-cXxeMa:

: : S
#include <iostream> !
#include <math.h> S=S+2x 1 /(3f)
using namespace std; [ —
int main() v

{ /BI/IBCI{GHH}I/
setlocale(0,".1251"); S

double s=0, u, Xx;
int i, k, f; Kinenp

J
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cout<<"BBegiTb 3Ha4yeHHA X = ";
cin>>x;

for (i=1; i<=7; i++)

{f=1

for (k=1; k<=2*i-1; k++) f *= k;
u = 2*¥pow(x,2*i-1)/(3*f);
S += Uu;

}

cout<<"\nCyma = "<<s;

cin.get();

cin.get();

return 0;

}

PesynsTarn:

Beenitb 3Ha4YeHHs x = 2.45
Cyma = 3.83416

m i+l
[ k+3
Mpuknap 2. OGumcouTH S :2—2 ——, 3HAYCHHS M BBECTH 3 CGKpaHa.
i=1 k=1

3 00YKCIIEHb BUITYYUTH JTOJAAHKU 1 MHOKHHKH, K1 JOPIBHIOIOTHh HYJIIO B UUCEIBHUKY

a00 3HAMEHHUKY.

Po3z6’a30x. B 1bomMy npukiaal nporpaMu HaBeJeH1
LIUKIA € BKJIAQJICHUMH OJHMH B OJIHOTO, OCKUIBKH Iapa-
METp BHYTPIIIHBOIO LMKIY K 3aJIeKUTh Bl Mapamerpa
30BHIITHBOTO MUKITY 1 (K 3MiHIOETBCS Big 1 no i+1). Jlo-

i+1 k+3
OyTOK H ” € CHIBMHOXHHUKOM JIOJaHKa 1 OOYHCIIIO-
k=1

€TbCS Y BHYTPIIHBOMY LMKl y 3MiHHIA P. OCKUIBKH
BHYTPIIIHIN LMK CKJIAA€ThCA JUILIE 3 OAHOTO ONEpaTo-
pa, TO omepaTopHi Ny KKu { } HE € 000B’I3KOBHUMHU.

[lepen 30BHINIHIM ITUKIOM JJIsi OOYMCIICHHSI CyMH
CJIiT OOHYJTUTH 3MIHHY S, B IKii Oy/IyTh HAKOITUYYBATUCh
JOJaHKH, a TIepe]] 30BHIIIHIM IUKJIOM IS OOYMCIICHHS
n00yTKY 3MIHHIN P CJIiJl TPUCBOITH 3HAYEHHS 1.

Ockibku TIp  OOYHMCITIOBaHHI JOOYTKY OepyTh
y4acTh JIMIIE 111 YKuciia, To, o0 MpH AUICHHI HE BTpa-
TUTH JPOOOBY YAaCTHUHY, CJIiJI IEPETBOPUTH YUCEIBLHUK JI0
JTIHCHOTO THITY; JUIS I[OTO MOXHA JOMHMCATH KPamKy 0
yuciaa 3: (k+3.9)/k.

Tekct nporpaMu ta 6J0K-cXxeMa:

#include <iostream>
using namespace std;
int main()

IloyaTok

p=p- (k+3)/k

s=s+pi/(i—2)

|
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setlocale(@,".1251");
int i, k, m;
cout<<"BBeaiTb 3HA4YeHHA m =

LI
J

cin>>m;

double S = 0, p;

for (i =1; i <= m; i++)
if (1!1=2)
{p=1;

for(k = 1; k <= i+1l; k++)
p*=(k+3.)/k;
S += i/(i-2.) * p;
}

cout<<"\nCyma = "<<S;
cin.get();
cin.get();
return 0;

PesynsTarn:

Beepnitb 3Ha4yeHHs m = 10
Cyma = 1874.05

MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) OxapakTepu3syiTe mpaBuiIa OpraHizailii BKJIaJeHUX HUKIIIB.
2) Ha3Bith HOMep (parMeHTa Mporpamu 3 BKJIAJICHUM ITUKIOM
a) for(k=1;k<=10;k++) 0) for(k=1;k<=10;k++) B) for(k=1;k<=10;k++)

p=K; { p=k; 1 p=k; }
for(j=1;j<=5;j++) for(j=1;j<=5;j++) for(j=1;j<=5;j++)
S+= p*J; s+= p*j; } { s+=p*3; }
3) Sxoro 3HaueHHs HaOyie 3MiHHA S TICJISI BUKOHAHHS OIIEPaTopiB
a) for(s=0,k=1; k<=3; k++) 0) for(s=0,k=1; k<=2; k++)
for(j=1; j<=k; j++) s+=j; for(m=k; m<=2; m++) s+=m;
ITabopaTopHe 3aBAaHHA

1) ¥V npoTokosi 1abopaTopHOi poOOTH IaTH BiINOBIII HA KOHTPOJIbHI TATAHHSI.

2) Y mpotokoui 1abopaTopHOi pOOOTH CKIIACTH CXEMH aJITOPUTMIB 1 HAIIKUCATH
nporpamu MoBoto C++ 1jist po3B’s3aHHS 3aBllaHb, MoJaHuX B Tabmn. 7.1 ... 7.2 Biamo-
BIJTHO JI0 1HIUBIAyaJIbHOTO BapiaHTa (IMB. MPUKIaau mporpam 1 ... 2).

3) CtBOpHTH Ha KOMIT'IOTEpi MporpaMHi npoektu y cepenouii Visual C++
JUTSL peastizaliii HamMCaHuX MporpamM. 3aHeCTH pe3yJIbTaTh O0YUCIEHb 10 IPOTOKOJY.
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BapianTu iHguBigyaJbHMX 3aBAaHb 3 TeMH “Briaageni nukian”

Tabnuys 7.1
InguBinyajabHi 3aB1aHHA 0230BOT0 PiBHS CKJIATAHOCTI
(moBinbHE 3HAYCHHS X CiIig BBecTH)
No (I)yHKuiﬂ Ne d)yHRuiﬂ Ne (I)yHKIIiﬂ Ne (I)ymcuiﬂ
(-1)'x* (O > (2-1)!
1y z(k +1) 21y = Z (3I ! 31¥= Z22"1S|nx 4ly= il G
’ kicos(nk — x) (2k —1) ~ 11 COSX
Y= kZ:; In x 61y H (2k ) Ty = Z < K kL 8 y_i:( 1) il
5 3 2I 2| 1)| 6 ( 1)i+lX2I 9 (_1)ith2
oly =S (o snx gy @D ) 12y ==
Z‘ (2i-1) Y ~ )i & (2i-1) Iz_ll (2i +1)
Lo (-1 6 5
S S W k! (k +1) 5| k2
13Y= 2 14y = 15y = 16|y =
'—1i!Co{i+Zj g kz_;(1+x)k y g xK+2 y kZ:;‘ k!
(1) (2K ) S tg(x — ) 8 (—1)k x2t S, (—1) x32
17|y 18|y = 19y = 201y =
11 4.5x7* y E‘ il g kz; 24 k! y kZ:; (k +1)!
i3 2klcos(r — X) Lo (D" k! s (-1)k!
21y o2 g 23 24)y =
y IZ:( ) y = X2k1 y kzzix/_+smx y lk! Xk+2
1) X4k+1 6 5 ( 1)k 1-Xk+2 10 (2| 1)X|+1
25y (= 20y = 27|y = 28|y =
kzl 2K) kZ V=2 y Z;‘ 2il
5, (—1) x? ! |+1)x
29y= 30y
y ,Z( +1)lcosx z‘
Tabnuys 7.2
InpuBinyajbHi 3aBJaHHSA BUCOKOTI'0 PiBHS CKJIAIHOCTI
Ne DyHKLIifA Ne DyHKILs Ne DyHKIList
0 (k+1) % m—2 L (j+2)3(/i+5 n (< 2)t ke
S= Z= S =
1 kl(k—5)1m__!m2—9 2 ,H4 j—3 Z,: i11 ) kz_;‘(k—s)l;liz—m
K . K . Kk if- 2-n 2
P (-1)(i+1) (1" (n2-9f
4|Z= ) T 5|W = —_— 6lY =
,-sz—lgw le i’ -4 nzl (n—2)n+1)
< (-1) i2n?-4 (j-5)&i+5 0 (k—1)**(k -3)
7 W= L= : - =
g(i—4)2 e |° 1,_[ j-2 2o |0 kz;f (k +1)!
k-t-1 &(3i-2 < (j—6)j & ¥i+5 -8 Ai+4
10|Z = - 11|P = - - 12|A= - - -
0 ) COS(t)—SiZl:(I—J H J-3 i;.—n g(1—4)1iz_o: i—-1
< (i-6)j 0 (-1)(k - 3)° K sin(t) (i+2
P= - U=
13 1J_[(J 3)(j-1) 14/Q kZl k! 15 I;It—siz_ll i—7
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3akinuenns maon. 7.2

PyHKLis Ne PyHK1iA ®yukuin
(_3)3k1 k+n Z_ k J 2 k+5(|+5 ~ K ( )i 2+kn+08
T e e e b AR e | e

k! il o J-k+1iF1-7
j—6 L sin(i +5) & (n+1)n-9 &2+ -3)
j—3§ i—4 262—;—:2 (n+3) p—; (2i -1
(-1 #5071 (ki) (i+2) & (n+2n—4
iraridne BV -X P2 )




79

NNabopaTtopHa poboTta Ne 8

Onepatonuv uuKny while 1a do-while

Meta po6oTu: HaOYTH MPAKTUYHUX HABHKIB OpraHizallii IUKIIYHHX O00YHC-
neHp y C++ 3 BUKOpPHUCTaHHSAM ONEPATOPiB IUKIY 3 MepemaymMoBoio while ta micms-
yMOBoOIO do-while.

TeopeTuyHi BigOMOCTi

OmnepaTtopu 3 epeIyMOBOIO Ta MICISTYMOBOIO BUKOPHUCTOBYIOTHCS JJIsl OpPTaHi-
3amii IUKJIIB 1 € albTEPHATUBHUMHU OMEPaToOpoBi for. 3BHMUAHO IUKI 3 MEepeayMo-
BOIO BUKOPHCTOBYETHCS, SKIIO KIJIBKICTh MOBTOPIOBAaHb 3a3/1aJIETi/Ib € HeBiAOMa abo
HEMAa€ SIBHO BHPAXEHOTO KPOKY 3MIHIOBaHHS MapameTpa LMUKIy. A Juis Oaratopaso-
BUX MOBTOPIOBaHb TiJIa LIMKJIY BIIOMHUM € BHUpPa3 YMOBH, 32 ICTUHHOCTI SIKO1 LIUKJI MPO-
J0BXKye BUKOHaHHs. L{t0 yMOBY citiji mepeBipATH KOXKHOTO pa3y Mepell YeproBUM IO-
BTOPEHHSIM.

CuHHTaKCHC TUKITY 3 IEPEyMOBOIO:

while (<ymosa>)
{ <mino yuxny> };

Ilocnioosnicms onepamopie (mino yukiy) BAKOHYETh- .
csl, TIOKU ymoea € ICTUHHA (true, Mae HEHYJIbOBE 3HAUCHHS), H1
a BHUX1Jl 3 LUKy 31HCHIOETHCS, KOJIM YMO8a CTaHE XUOHOIO Tax
(false, MaTuMe HYJHOBE 3HAUYCHHS). SIKIIO yMo6a € XUOHOIO | OnepaToph |
IIPU BXOJIKEHHI J0 IIUKILY, TO NOCII008HICMb Onepamopie He
BUKOHYBAaTHMETHCS KOJIHOTO pa3y, a KEpyBaHHs TepeaBa-
THMETHCS 10 HACTYITHOTO OTIepaTopa MpOorpaMH.

[{uk 3 micassyMOBOIO BUKOPHUCTOBYETHCS, SIKILO € MOTpeda MepeBipsSITH YMOBY
KOYKHOT'O pa3y MiCJIsl 4eproBOro MOBTOPEHHS. BIIMIHHICTh HUKITY 3 IEPEAYMOBOIO Bij
[UKITY 3 TICISTyMOBOIO TOJISITa€ B MEPIIiH iTepallii: UK 3 MiCITyMOBOIO 3aBXK/IU BU-

KOHYETHCS IPUHANMHI OJTHOPA30BO HE3AJIEKHO BiJl YMOBH.
CHHTaKCHUC ITUKITY 3 MICISIyMOBOIO:

do {
<mino yukiy>
} while (<ymosa>);

Tocnioosnicmo onepamopie (mino yuxiy) BAKOHYETh-
Csl OZIMH YM KUTbKa pa3iB, IOKH yMosea cTaHe XuOHoto (false
Yy JOpIBHIOBAaTHUME HYJO). SIKIIO ymosea € iICTUHHA (HEHY-
JbOBA), TO OMEPATOPH Tila IUKIY BUKOHYIOTHCS MOBTOPHO.
Onepatop nukiny do-while BUKOPHUCTOBYETHCA B TUX BHIIA-
JIKaX, KOJIM € MoTpeda BUKOHATH T1JI0 IUKITY X04a O OJHOpa-
30BO, OCKUJIBKY TIEpPEBIpKa YMOBH 31MCHIOETHCS MMICIISI BUKO-
HaHHS ONEPaTOPiB.

SIKII0 TIMO LMKITY CKIIAIA€ThCs 3 OAHOTO OMEepaTopa, TO ONEPATOPHI TyKKH { }
HE € 000B’SI3KOBI.

Oneparopu
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Onepatopu while ta do-while MOXyTh 3aBYaCHO 3aBEPUIMTHCH IPHU BHKO-
HaHHI oriepaTopiB break, goto, return ycepeauHi Tija UKIY.

BapTto 3ayBaxuTu, 1110 B TUII LUKy CJIiJ TIepeadoavyaTy 3MiHIOBaHHS TTapaMeT-
piB, K1 O€pyTh y4acTh B YMOBI, 1HAKIIIE YMOBY BUXOJy 3 IIUKJIY HIKOJIK HE OyJ]ie BH-
KOHAHO ¥ B1I0yBaTUMEThCS 3alIUKIFOBAHHS.

HapenemMo BiAMIHHOCTI pOOOTH Pi3HUX OMEPATOPIB IUKITY Ha MPUKIaAl 00UncC-
JIEHHSI CYMH BCIX HEIapHUX 4yucen y aiama3oni Big 10 go 100:

1) 3 BUKOpHUCTaHHSM orepaTopa for

int i, s=0;
for (i=11; i<100; i += 2) s += i;
2) 3 BUKOPHUCTaHHAM oreparopa while
int s=0, i=11;
while (i<100) { s +=1i; i += 2; }
3) 3 BUKOpUCTaHHSIM oriepaTopa do-while
int s=0, 1i=11;
do { s += 1i; 1 += 2;} while (i<100);

Mpuknagu nporpam

2k +1

2 X .
Mpuknag 1. OGuucnutu cymy psiny S = Zk— , MJICYMOBYIOYH YJICHH
o 3 (2k —1)!
psAy, 3HAUCHHSI SIKMX 32 MOAYJIEM € OlIblIe 3a 3aJaHy TOY-
HicTh € =10"". BU3HAYNTH KiIbKICTh TOJAHKIB. SHAUCHHS

X (-2 <X <2)BBOIUTH 3 KJIaBiaTypH. "

Po3z6’azox. Y 1uiii mporpami HEIOIIBHO BUKOPHUCTO-

BYBaTH OIEpaTOp ITUKIIY 3 MapaMeTpoM for, OCKUIbKH Ki- S=0,k=0
JBKICTh TOBTOPEHb ITUKIIY € Hamepea HeBijoMma. Jlomiib- >
HUM OyJie BUKOPHCTaHHS OIlepaTopa MUKITY 3 IiCITyMOBOIO k=k+1,f=1

do-while, OCKUIBKM Ha MOMEHT MEPIIOi NEPEBIPKA YMOBH
BKE TpeOa 3HaTH 3HAYEHHS IEPUIOro JOJaHKA.

Tekct nporpaMu ta 0J0K-cXxeMa:

#include <iostream>
#include <math.h>

using namespace std; OGuwuci. U
int main() [
{ S=S+u

setlocale(@,".1251");

double x, f, u, s=0;

int i, k=0;

cout << "BBegiTb 3Ha4yeHHA x= ";
cin >> x;

cout << "\nPesynbtatun:\n";

Kinenn
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do // Uuka 3 nicaaymoBor

{ k++; // 36inbueHHa 3MiHHOT R Ha 1
for(i=1,f=1; i<=2*k-1; i++) f *= 1i; // O6uyucneHHs ¢axkmopiana
u=pow(x, 2*k+1)/(pow(3.,k)*f); // 064ucneHHa k-20 0o0aHKa
S+=U; // MidcymoByBaHHA 000aHK16

} while(fabs(u)>=1e-4);
cout << "Cyma = " << s << endl;

cout << "KinbkicTb gomaHkiB = " << k << endl;
system("pause>>void");

return 0;

}

Pe3zynpTatu poboru:
BBegiTb 3Ha4deHHA x= 2.5

PesynbTaTtu:
Cyma = 7.21478
KinbkicTb popaHKkiB = 6

0 _1)k+1x2k—l
Mpuknap 2. O0uncaIUTH CyMYy DS = ( ,
p yMy pagy Y kZ:;,(HB)(Zk)!
HU psAy, 3HaYEHHS SIKUX 3a MOAYJIEM € OUIbLIE 3a 3a/laHy TOYHICTh &. BU3HAUUTH

KiJBKIiCTh HomanKiB. 3HaueHHs x (—2<X<2) i £=10"" BBOAUTHU 3 KIaBiaTypH.

MiJICYMOBYIOUH 4Jie-

Po36’a30x. MHOXHUK (—1)"+1 3a HerapHuX K = 1, 3, 5, ... nopisHtoe 1, a 3a map-
Hux K =2, 4, ... — nopiBHioe (—1). OTKe, MOJaHUN PSJT € 3HAKO3MIHHKM, JI¢ BC1 TTapHI
JOaHKU OyAyTh BiJI’€MHUMHU, a BC1 HEMapHI — 31 3HakoM "+". JlJis HAOYHOCT1 ¥ KOHT-
POJIIO TTPABUJILHOCTI Y PO3B 3Ky OKpPEMO HaBEJIEMO BC1 I0JIaHKH.
Jlsist Toro mo6u 3p0OUTH aNrOPUTM IMPOrPaMH OUIBII ONTUMATBHUM, HOTO MOXK-
Ha BJIOCKOHAJIUTH, aJie JIJISl IIOTO CII1J] OOUMCIUTH PEKypeHTHUM MHOXHUK. Lle mo-
3BOJIUTH Y JIaH1{ Mporpami mo30aBUTHCH BiJl BKJIAJACHOTO UKITY N7l o0uncieHHs da-
KTOpiaja i onepatopa rnepeBipku Ha mapHicTh K.
u=x/8; s = u;
do
{

K++;

cout<< "popaHok " << k <« << U << endl;
r = -x*x*(k+2)/((3+k)*(2*k) *(2*k-1));

u *=r ;

S += U;

}
while(fabs(u) >= eps);

3yNUHUMOCH OB JOKJIAJHO Ha BUBEJICHH] PEKYPEHTHO1 (DOPMYJIN.
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0 (_1)k+1x2k—1 -
Ilogamo cym ST = BUIJISIL =>u,, e
yMy pany Y =2, K+ y ; ‘

(_ 1)k+1x2k—1
T (k+3)2K)
MIIIEHUX YJICHIB PAIY:

‘ PexypenTHnii MHOXHUK R — 11€ CIiBBiIHOIIEHHS ABOX MOPST PO3-

u,=R-u, u,=R-u,, ..., u =R-u,,,
3BIJIKH
u
R=—|
u k-1

(—1)txt i
(k + 3)(2K)!
obumncnenns U, , miacrasumo y Bupas st U, (K— 1) 3amicts K:

B VP S o Vb S
LTk +2)(2k —2)! (k +2)(2k —2)1”

Jlns BuzHaueHHs R B mio ¢opmyny ciij miactaBuTH U, = au,,. s

k—

R U oy (1) (k+2)(2k —2)1_ (=D x* - (k+2)- (2k = 2)!
U, © (k+3)(2k) (=1 x* (=D - x*2 . (k +3) - (2K)!
(DR xR (k4 2) 1.2-+(2k=2) _ x*(k +2)
- (k +3) 12(2k—2)-(2k-1)- 2k 2k(k +3)(2k -1)°
Kpim pexypeHTHOro MHOKHHKA R, Tpeba 00UMCIUTH Nepiiuil wieH psay 3a K = 1:
o = U x
o4 8°

Texct nmporpamu:

#include <iostream>
#include <math.h>
using namespace std;
int main()
{
setlocale(@,".1251");
double x, u, r, s=0, eps;
int i, f, k=0;
cout<<"BBeaiTb 3Ha4YeHHA x= ";
cin>> x;
cout<<"BBeaiTb 3Ha4YeHHA ToO4YHOCTi ";
cin>> eps;
cout<< "\nPesynbTaTtn:\n";
u=x/8; s = u;
do {
k++;
cout<< "popaHok

<< k <« " " << u << endl;
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ro= -x*x*(k+2)/((3+k)*(2*k) *(2*k-1));

u *=r ;
S += Uu;
} while(fabs(u) >= eps);
cout << "Cyma = " << s << endl;
cout << "KinbkicTb popaHkiB = " << k << endl;
system("pause>>void");
return 0;

Pe3yabpTatu poboTH:

BBegiTb 3Ha4deHHA X= 2.4
BBegiTb 3Ha4dyeHHA TOo4YHOCTi 0.0001

PesynbTaTtu:

popaHok 1: 0.3

hnoOaHOK 2: -0.648
hpoaaHoK 3: 0.248832
JoaaHok 4: -0.0398131
hJoaaHok 5: 0.00351005
0OAAHOK 6: -0.0001196563
Cyma = -0.13566
KinbkicTb popaHkiB = 6

Xk+1
k

7
Npuknag 3. O6uncautu cymy f(X) =) >
k=

TOBYIOUHM Pi3HI OMEPATOPH ITUKITY.
CxeMu alropUTMiB:

IlouaTok IlouaTok IlouaTok

S=0 S=0|,k=1 S=Ol,k=1

BBezlleHHH / Baenerns / / BBeI)[CeHHﬂ /
/™ </ L
‘*ﬂ 5=5+X"1(2" +K)
Ta

K I
S=S+ X Y(2* +K) k=k+1

S=S+x/(2° +k) . Tax
| | k=k+1 !
v - Hi

////BHBeﬂeHHH//// BuBeneHHS ////BHBGHQHHﬂ////
S S S

] B
CxeMu aaropuTMiB porpam 3 pi3HUMHU ONEPATOPAMU ITUKITY:
a) for; ©)while; B)do-while

i
l
I

N

—>

:
e

j

TphOMa BaplaHTaMU, BUKOPUC-
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[Iporpama 3 BUKOPUCTAHHIM PI3HUX ONEPATOPIB LUKIY:

private: System::Void buttonl Click(System::0Object” sender,
System: :EventArgs® e)

{

double S=0, x=Convert::ToDouble(textBoxl->Text);

for(int k=1; k<=5; k++)

S += Math::Pow(x,k+1)/(Math: :Pow(2,k)+k);

textBox2->Text=S.ToString("9.0000");

}

private: System::Void button2 Click(System::0bject” sender,
System: :EventArgs® e)

{
double S=0, x=Convert::ToDouble(textBoxl->Text);
int k=1;
do {
S += Math::Pow(x,k+1)/(Math::Pow(2,k)+k);
K++;

} while(k<=5);
textBox3->Text=S.ToString("9.0000");
}

private: System::Void button3 Click(System::0bject” sender,
System: :EventArgs® e)
{

double S=0, x=Convert::ToDouble(textBox1l->Text);
int k=1;

while(k<=5)

{ S += Math::Pow(x,k+1)/(Math::Pow(2,k)+k);

K++;
}
textBox4->Text=S.ToString("9.0000");
}
_— ‘ A (== | A
o Tpuummwl‘:W @Iﬂhj g Tpuu,mmul = @Iﬂj
Beegime sHaverHR X = 2,7 Beegit sHayenHr X = -1.8
for 28,1871 for 1,0368

while 281871 while 1,0368

'
i

do-while 28,1871 do-while 1.0368
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Mpuknag 4. BusnaunTy 1 BUBECTH BCi TUTHHUKH BBEICHOTO HATYPAJIBHOTO YUCTIA.

TekcT nporpamu:

#include <iostream>

int main()

{ unsigned int x, 1i;
std::cout << "Enter x: ";
std::cin >> Xx;
std::cout << std::endl;
for (i=1; i<x; i++ )

Enter x: 75

1 3

if (x%i == 0) // Akuwo dinumsca 6e3 ocmayi,
std::cout << 1 << "\t"; // BuBecmu u4epzoBuli 0inbHUK

std::cin.get(); Enter x: 122

std::cin.get();

return 9; 1 2

}

Mpuknag 5. Busznauntu KiUIbKICTh U(P BBEACHOr0 HATYypaIbHOI'O YHCIIA.

TexkcT mporpamu:

#include <iostream>

using namespace std;

int main()

{ unsigned int N, kol;
cout << "N="; cin >> N;
for (kol=1; N/10>0; kol++,N/=10);
cout << "kol=" << kol << endl;

system("pause>>void"); =5 0026
return 9; ol=5

¥

Mpuknap 6. BusHauuTt HaliMeHIITy Ta HAWOUTBITY ITUGPY BBEIACHOTO HATYPAITh-
HOTO YHCTIa.

TexcT mporpamu:

#include <iostream>
using namespace std;
int main()
{ unsigned int N, z, min, max;
cout<<"N="; cin>>N;
for (max=min=N%10; N>0; N/=10)
{ z=N%10;
if (z>max) max=z;
if (z<min) min=z;

}

cout << "min=" << min << endl << "max=
system("pause>>void");
return 0;

<< max << endl;
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Mpuknag 7. [lepeBiputy uu € BBEIEHE HATYPAIbHE YUCIIO TATIHIAPOMOM.

[TamiagpoMm — 11e uncio (cinoBo uu (pasa), sike 0JJHAKOBO YMTAETHCS B 000X Ha-
npsiMKax, abo, 1HAKIIe Kaxydw, Oyab-KUl CUMETPUYHHIA BIJHOCHO CBOEI CEpEIUHH
HaO1p cumBoJtiB. Hanpukiman, uncna 404, 12521 — nanigapomu.

TexcT mporpamu:

#include <iostream>
using namespace std;
int main()

{
setlocale(@,".1251");
unsigned long long n,m,d; // int kol, i; bool FL;
cout<<"N="; cin>>n;

d =0; m=n;
while ( m!=0)

{ d = d*¥10 + m%109;

m /= 10;

}

if (d==n) cout<<"Tak, 4ucno € naniHgpomom"<<endl;
else cout<<"Hi, 4yucno He € naniHgpomom "<<endl;
system("pause>>void");
return 0;

[MuTaHHA BNA CaMOKOHTPOSIO

1) SIki onepaTopu UKy BUKOPUCTOBYIOTHCS y MOBI C++7?

2) HasBiTh mpaBWIIbHY, Ha Bam morisi, mocaioBHICTE HOMEPIB, JJIs 3aIUCy
€JIEMEHTIB olepaTopa UKy while:
a) JIOT1YHUI BUpA3 YMOBHU;
0) onepaTtopu Tijia 1UKIIY;

B) while.
3) BkaxiTh 3HAYCHHS N TICJIT BUKOHAHHS ()ParMEHTIB MTPOTPaMH:
a) int k=0, n=17; 0) int m=1, n=1;

while(k<7){ k++; n--; } while(m<5){ m+=2; n=n*m; }
4) SlxuMu € CTPYKTypa i HOPSI0K BUKOHAHHS orieparopa mukiry do-while?
5) BkaxiTh 3HaYCHHS Y MICJIsl BAKOHAHHS (DpParMeHTIB MPOrPaMHU:
a) int i=1, y=1; 0) int k=1; float y=0;
do {y*=i++;} while(y<7); do{k+=2;y+=1./k; }while(k<5);
6

6) 3anumriTh TphOMa ONEPATOPAMH ITUKITY BapiaHTH OOYUCICHHS S = Z i°.
i—1
7) BkaxiTh 3HAYEHHS S IICJIT BUKOHAHHS OMEPaTOpPiB
s=0.5; 1=0;
while(i<5) i++;
s+=1.0/1;
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ITabopaTopHe 3aBpaHHSA

1) V npotokoJi 1a00paTopHOi poOOTH JaTH BiAMOBIII HA KOHTPOJIbHI TATAHHSI.
2) Y npotokoi 1abopaTopHOi pOOOTH CKIACTH CXEMY ajIrOPUTMY 1 IIporpamy
I OOYMCIICHHSI CyMH HECKIHYEHHOTO PsITy, MiJICYMOBYIOYHM YICHH DPSIy, 3HAUYCHHS

AKUX 32 MOJyJIEM HEpPEBUIYIOTh 3a/aHy TouHicTh € =10"". BU3HAuuTH KilbKicTh 10-
naHkiB. OOuMCIeHHST BUKOHATH g X (—2 < X < 2), K€ BBECTH. 3aBJaHHS BHOpaTH 3
ta0;1. 8.1 BIAMOBIIHO [0 1HAMBIIyaTbHOrO BapiaHTa (IUB. IpUKIa mporpam 1 ... 2).

3) Y mpoTtokoui J1abopaTopHOi pOOOTH CKIACTH CXEMY aJTOPUTMY 1 HaIUCATH
nporpamy MoBoro C++ mist oouncienns ¢yskiii f(X) TppoMa BapianTamu i3 3acTocy-
BaHHSIM Pi3HUX orepaTopiB nukiIy (auB. mpukiaa 3). @ynkiito f(X) BuOpaTu 3 Tad. 8.2,

4) Y npoTOKOJIi JIabopaTOPHOi POOOTH CKIACTH CXEMY aJITOPHUTMY 1 HaIMCATH
nporpamy MoBowo C++ namsi po3B’si3aHHSI 3aBJaHHA, HaBeJAeHOro y Tadxd. 8.3 (AuB.
npuKiIaa nporpam 4 ... 7).

5) CTBopuTH Ha KOMIT'IOTEpi IpOrpaMHi mpoektu y cepemonuini Visual C++
JUTSL peajizailii HalmucaHuX Mporpam. 3aHeCTH Pe3yJIbTaTh 00UUCIEHB JI0 MPOTOKOIY.

Tabnuys 8.1
InauBinyajbHi 3aBJaHHA CePeIHBOI0 PiBHS CKJIAJTHOCTI
No dynkuis f(X) No dynkuis f(X) Ne dynkuis f(X)
1 e} ( l)k 2k+1 2 i(_l)k+1X2k 3 Z( 1)k -1,k
= (2k +1)! k=1 kik-1
4 OO( 1)k 2k+1 5 ( 1)k 2k -1 6 00 ( 1)k 2k +1
=1 k(2k +1)! k=1 k(k+3)! (=1 2k(k +1)!
00 (_1)k+lX2k oo( l)k -1,3k-1 0 ( 1)k+l k+3
! k=1 (2k —=1)! 8 i1 (2k)! d Z k? (k+2)!
10 0 (_l)k+1X2k 11 0 (_1)k71X3k71 12 Z( l)k 3k-1
= (2k +1)! ka2 (k+2)k! 1(k + 3)(3k)!
00 ( l)k -1,,3k+1 ( 1)k 2(k+1) ( 1)k+1 3(k-2)
13 — 14 — 15 —
= 3k(k+1)! =1 (k+2)k! Z 1 (k+3)(3k)!
©, (—1)* xH © (_1)k+1xk (—l)kX3k -1
B Pokpey |7 Hwa ®] Zewe
—1)! ka1 (k+4) k=1 (k +1)!
0 _1 k+1 \, 2k 0 k 3k -1 © [ k+1 ,k+2
19 Z()—X 20 ( DX 21 (]‘)—X
k=L kiok =1 2k(k +3)! = k(2k +1)!
’ 0 (_1)kX2(k+1) » © (_1)kX2k+1 ” ( l)k 1,3k=2
=1 (2K)! (=1 k(2k +1)! (=1 2k(k +3)!
0 k k2k 1) 0 (_1)k+1Xk—1 0 (_1)k—lx3k—2
25 —_— 26 — 27 —_—
kzzl (3k-2)! k=1 (2k -1)(k +1)! kzzl ok + 1y
o) ( 1)k+1 k-1 1)k—1 3k+1 0 (_l)kXZk—l
28 29 — 30 —
é(m)(zm)u Z 1 3k(2k —1)! = 2k (2k +1)!
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Tabnuys 8.2
InauBinyajabHi 3aB1aHHA 0230BOT0 PiBHS CKJIAAHOCTI
No dynkuis f(X) No dyukuis f(X) No dynkuis f(X)
7 2% sin(x + k 9 xk 12 sin(kx) + k
1 Z (X +Kk) 5 g 3 Z (kx)
= (x+D i (k+1) = §/x+0.1+6k
A Zgl In(x +1) . isin(ka)+ 02 |, i kxcos(x + k)
= (x+k)" ~  2k+5 ~In(2+x) + 2k
6 sin(0.17 8 5In(2kx 9
7| sin@ITX @) zg(x)x/
o 2k+Xx o arctg(2x) +k e -1
Z,sin(x* —n) 12 cos(kx) sin x*
10 —_— 11 12
z *Ink?+0.3 é K kZ:; 4k
’, In*(3x) 8 Lo X
13 14 Kiin(x +1 15
kZ:: 2+ x)" Z; (x+1) |§5k3+x"+2
1 - 8, Inx** %, tg(e*
16 —”(ﬁ Y 17 Yo 18 y toe)
k=1 4k- +1 k=12 (Zk —1) k—23k +1
0 x*Lcosx L cos?tk x 8.
19 —_— 20 21 sin“(x)(k +cos(x + 2
= 12 -1 — 2k-1 Z oo x+2)
L0 arctg®(2kx) U sm(x)" +0.3 8 k?sin®(x/k)—kx?
22 — 23 24
|;21.2In(k+x) k (2%) ek
12 cos(xX 9 sin(x+1)+1.5 7 2(x+1)"
25| 3 SBK)_ fpg) ysnxt]) 27 Z(H—x)g
o (x+5)" +k = lg(bkx) + 2.1 i (k+1D)”" +k
L0 kx ’ xsin(x — k) X — 4.4k
cog k3 —=2 X - arct
28 kZ:; { j 2 kzzl AEt 012 X +sin(x +k /5)
Tabnuys 8.3
InauBiayajabHi 3aBJaHHSA BUCOKOTO PiBHSI CKJIAJTHOCTI
Ne
3aBaaHHA
Bap
1 |BBecTu HaTypajbHE YMCJIO Ta BUBHAYUTH CyMYy U(p yncia

BBectu HatypaigbHe YMCIIO Ta BUSHAYUTH MepIny Hudpy ducia, HapuKIiIai, Jjis

yucia 3406 mudpa 3

BBecTu HaTypasibHE YUCIIO Ta BU3HAUYUTHU CYMY BCiX HOro JIIJIHHUKIB

BBecTu HaTypanpHE YHMCIIO Ta BU3HAYUTH KITBKICTh MAPHUX TGP Yncia

BBectu HaTypasibHE YHMCIIO Ta BU3HAYUTH HaOUIbIy HUdpy yucna

BBectu HatypajgbHe YKCIIO Ta 3MIHUTH TOPSIIOK IUdp Yucia, HapuKIIa, 0yio

1234, crano 4321

BBectu HatypajgbHe YKCIIO Ta BUSHAYUTH HOro 1udpu, K1 KpaTHi 3
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3akinuenus mabn. 8.3

BapianTu 3aBaanp

BBecTn HaTypanpHe YMCIO Ta JOMKCATH B HHOTO MO | y TOYATOK 1 KiHEIh

BBecTu HaTypanpHe YUCIO Ta BU3HAYUTH CKIJTBKH pa3iB Horo mepimna mudpa
3YCTPIYAETHCS Y YUCTI

BBectu HatypajgbHe YMCII0 Ta BUSHAYMTH KUIbKICTh HOTO NUIBHUKIB MeHIuX 10

Bectn HAaTypaJbHC YUCJIO Ta BUZHAYUTH Y1 € BOHO CTCIICHCM YHCJIa 3

BBectu HaTypasibHE YUCIIO Ta MOMIHATH MICISIMU MIEPITY i OCTaHHIO IU(pY Yu-
cia, Hanpukian, 3 uucia 1234 orpumaru 4231

13

BBectu HaTypanbHe YUCIIO Ta JOMUCATH 10 HHOT'O TaKe CaMO YHCIIO, HAITPHUKIIA/,
3 yncna 1234 orpumatu 12341234

14

BBecTu HaTypaibHE YUCIIO Ta BU3HAYUTH KUIBKICTh HOT0 MAPHUX NUIBHUKIB

15

[TpunucaTy 10 BBEICHOIO YKMCIIa TaKe CaMO YUCIIO, HAlpHKIIad, 3 yucia 1234
3100yTH 12341234

16

Bectn HAaTypaJIbHC YKMCJIO Ta BU3HAYUTH KIJIBKICTB HCIIApHUX HI/I(i)p quciia

17

BBectu HaTypajgbHe YMCIIO Ta BU3HAYUTH HaWMEHIITy HUdpy yucia

18

BBecTu HaTypajibHE YHCIIO Ta BU3HAYUTH MOro IU(pH, K1 KpaTHI 5

19

Bectn HaTypaJbHC YMCJIO Td BUBHAYUTH YU € BOHO CTCIICHCM 491 CJId 2

20

BBecTu HaTypaibHe YHUCIIO Ta BU3HAYUTH KIJTBKICTh HOT0 HEMAPHUX J1IHHUKIB

21

BuBectn Bci 1BO3HAYHI YKCIIA, K1 JUIATHCA HA S 1 MICTATH IUPPY 5

22

BuBecTu Bci TpbOX3HAYHI YUCIIA, K1 MIPH JUIEHH] Ha 47 aoTh B 3aUIIKY 43, a
IIPH JIIJICHH] Ha 43 1at0Th B 3aJIUIIKY 47

23

BBectu HaTypajgbHe YMCIO Ta BUSHAYUTH KUIbKICTh MOTO TUIBHUKIB

24

BBecTu HaTypajbHE YHUCIIO Ta BU3HAYUTH CYMY HNapHHUX JUIbHUKIB

25

BuBecTH Bci TpbOX3HAYHI YKMCIIa, KpaTHi 7, 1 cyma Hudp sIKMX TaKOXK KpaTHa 7

26

BuBectu Bci ABO3HAYHI YKCIIA, K1 AUIATHCA Ha 9 200 MicTaTh udpy 9

27

BuBecTu Bci IBO3HAYHI YKMClia, CyMa KBapaTiB IUQP SKAX TUIMTHCS Ha 13

28

BBecTu HaTypaibHe YHMCIIO Ta BU3BHAYUTH CyMY HEMApHUX JIIJTLHUKIB

29

BBectu HaTypaigbHe YMCIIO Ta MOMIHATU MICISIMU MEpIy 1 Apyry nudpy ducia,
HaInpukiaz, 3 uncna 1234 orpumaru 2134

30

BBectu HatypaigbHe 4yuCIo Ta MpoayOIIoBaTH KOXKHY 3 (P Yucia ABidl,
Hanpukian, 3 uncia 1234 orpumaru 11223344
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Opradisauia qhyHruiu B C++

MeTta po6oTH: HaOyTH MPAKTUYHUX HABUKIB IPOTPaMHOI opraHizarii QpyHKIIii
3acobamu C++ 1151 ompalftoBaHHs Pi3HOI KIJIBKOCTI BX1JTHUX 1 BUXITHUX JAHUX.

TeopeTuyHi BigOMOCTi

MpusHaveHHA Ta NOHATTA (HYHKLIN

Konu nporpama ctae 3aBeTMKOIO 32 0OCSTOM 1 CKJIQJIHOIO Ui CIIPUIIMaHHS, €
CEHC PO3JUIATH ii 32 3MICTOM Ha HEBEJIMKI JIOT1YHI YaCTUHM, Ha3WBaHI (YHKIIISIMH,
KOXHa 3 SIKMX BUKOHYBATHME MEBHE 3aBJaHHs. YHACHIJOK I[LOTO MpOorpama CTaHe
O1IBII JIETKOKO 1 JIJII PO3YMIHHS MPU CTBOPIOBAHHI, 1 JUIS MPOIIECY HaJaroJKeHHs.
OxpiMm TOTO, CTBOpPEHHS (PYHKIIII M030aBisie MOTpeOU CTBOPIOBAHHS JBOX, a TO M 1
OUIBIIIOT KUTBKOCTI, MaiyKe OJHAKOBUX (DparMeHTIB MPOrPaMHOIO KOAY ISl PO3B’si-
3aHHS OJHAKOBHUX 3aBJIaHb 3a PI3HUX BXITHUX AaHUX. Po3moain nmporpamu Ha GyHKIT
€ 0a30BUM IPHUHIIMIIOM CTPYKTYPHOTO IIPOTrpaMyBaHHSI.

DyHKIis — 11e He3aIe)KHAa IMCHOBaHA YacTHHA IIPOTPaMH, sIka MOKe OaraTopa-
30BO BUKJIMKATHCS 3 1HIIUX YAaCTHUH MPOTPaMH, MaHIMTYJIIOBATH JaHUMH Ta MTOBEPTATH
pe3ynbrati. KoxHa QyHKIIsS Ma€e BIacHE 1M’sl, 32 SIKMM 31MCHIOIOTH 1i BUKIIUK. P03-
PI3HIOIOTH JIBa OCHOBHI P13HOBUIM (PYHKIIIM:

1) crangaptHi BOygoBaH1 (yHKIIII, SIK1 € CKJIaJ0BOIO YaCTUHOKO MOBH IpoOrpa-
MYBaHHs, Hanpukiaa: sin(), pow() Tomio;

2) (pyHKIII1, CTBOPIOBaH1 KOPUCTYBAueM JIJIsl BIACHUX MOTPED.

CrtBoproBana y mnporpami (yHKIIiSI TOBUHHA OYTH 0200UWEHO0 1 U3HAYEHOIO.
Oronomennst pyHKINT Mae OyTH HaMCAaHUM Yy TIpOrpami paHiil 3a il BUKOPUCTAHHS.
Busznauennss Mmoxke mnepeOyBaTH y OyJb-IKOMY MICIII MPOTPaMH, 32 BHHSITKOM Tijla
(cepenuun) THIMX (PYyHKITIH.

OroJiomieHHs GYHKIIT CKIIATAETHCA 3 npomomuny (3arojioBka) i Mae hopmy

[knac] <mun pe3yromamy> <im's yHKYIi>
(<nepenix GopmanbHUx apeymeHmie i3 3a3HAUeHHIAM MUNny>) ;

Hamnpukinaz, oronomeHHst GyHKINT OOYMCICHHS cepeTHbOapUPMETUIHOTO JIBOX
LIIMX YUCETT MOXKE MAaTU BUTJISIT
float seredne (int a, int b);
ne seredne —iM’a (yHKIIIT;
a1 b — ¢opmanbHi BXIJHI apryMeHTH (MapaMeTpH), sIKi 3a BUKIHUKY HaOyBarOTh
3Ha4Y€Hb (PAKTUYHUX MMApaAMETPIB;
float — Tun ¢yHkuii, kUil 6€3M0CepeTHHO € TUIIOM PE3YJIbTATY BUKOHAHHS
onepaTtopiB GyHKIII1. Pe3ynbTar moBepTacThCsl ONepaTopoM return.
[TporoTun pyHKIIT MOke OyTH pO3MIIIEHO K 0€3MOCepPEeAHbO Y MPOTrpaMi, TaKk
1 B 3arojloBHOMY (paiiii. Y pasi, KOJu BU3HAYEHHS (DYHKIIT PO3MILIEHO Yy MpOorpami
paHIII 32 TOYKY BHUKJIHMKY, IMUCATH OKPEMO OTOJIONICHHS 1 OKPEMO peali3allifo i€l
byHKII11 HeMae moTpedu i orosomeHHs (PyHKIIT MOKHA YHUKHYTH.
Kpim orosomienHs, koxxHa (yHKIIiSI TOBUHHA MaTH BU3HAYEHHS (peatizalliio).
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Busnavennsi (peanizauis) (yHKIIi, KpiM 3arojoBKa, MICTHTh TiJI0 (QyHKIIT
(koMaH i1, K1 BUKOHY€E (PYHKIIIS) 1 KOMaH1y TTIOBEpPHEHHS pe3yibTaTy return:
<mun Qyuxyii> <im’sa Qynkuyii> (<nepenix apeymenmis>)
{ <mino ¢ynkyii>
return <pesyibmam oouucnensv>;

Hanpuknan, Bu3nauennsa QyHkuii seredne Moxe OyTH TaKUM:
double seredne (int a, int b)
{ return (a+b)/2.0;
Hagenena ¢ynkuis obuuciioe cepennpoapudMeTnyHe JBOX IUIMX YKCET a Ta
b 1 moBepTae HOro 3HaAYCHHS Y TOUKY BHUKJIMKY 3a JIOTIOMOTOI0 orniepaTopa return.

Buxnuk Qynkuii seredne() Moxke OyTH B OJIMH 31 CIIOCOOIB:
int a=5, x=2, y=-3; double z, sl1, s2;

1) z = seredne(5, 4); // z = 4.5
2) s1 = seredne(a, 11); // s1 =8
3) s2 = seredne(x, y); // s2 = -8.5

VY nepuiomy HaBeJ€HOMY BUKJIUKY uucia S5 Ta 4 € pakTUYHUMU ITapaMeTpaMu,
AK1 TMJCTaBISIOTHCS Y AYKKH 3aMICTh (DOpMaNbHUX MapaMeTpiB a Ta b:

double seredne(int a, int b)

3
z = seredne( 5, I);

Y apyroMy BUKIHUKY MepiiuM (aKTHIHUM ITapaMeTPOM € 3MiHHA a, a IPYTHM —
gucio 11. Y tperboMy — 00u1Ba PaKTUYHUX IMApaMETPH € 3MIHHUMHU X Ta Y.

Axio GyHKIT BUKOHYIOTH TIEBHI 00UYMCIICHHS U i, sSIKi HE MOTpeOyIOTh MOoBe-
PHEHHS pe3yJbTaTIB, 3a IXHIM THI BKa3ylOTh THUI Void (TOOTO MOpOXHIH, O3 THILy).
VY takux QyHKIIAX omeparop return mMoxke OyTH BIACYTHIM a0o 3amucyBaTUCh 0e3
3HAUCHHS, K€ MTOBEPTAETHCS. SICKpaBUM MPUKIAIOM TaKuX (PYHKIIIHM € BIATYKH MO
y pexxkuMi cTBOpeHHs npoekTiB Windows Forms, Hanpukia:

private: System::Void buttonl Click(System::0Object” sender, System::EventArgs” e)

{
}

OcHoBHi npaBuna opraHisaulil YyHKLiN

1) KinbkicTh pakTuyHuX mapaMmeTpiB (QyHKIIi Mae 30iratvcst 3 KUIBKICTIO 1l
(dbopMallbHUX TTapaAMETPIB.

2) Tunu 3MIHHUX, iK1 € (PaKTUYHUMH MapaMeTpaMu, MaroTh 30iraTucs 3 TUIa-
MU BIAMOBIAHMX (pOpMaNbHUX MapaMeTpiB, a00 MaTH MOXJIMUBICTH OYTH NepeTBOpe-
HUMH JI0 TUIIB (POPMATILHUX NTApAMETPIB.

3) IMena 3MiHHHX, K1 € (PAKTUYHUMHU MMapaMeTpaMu, MOXXYTh HE 30iraTucs 3
iMeHaMu (popMaTBFHUX IMapaMeTpiB.

4) GakTHIHUMH TTapaMeTpaMy MOXKYTh OyTH KOHCTaHTH, 3MIHHI UM BUPA3HU.

5) ¥ mporotumni pyHKIIiT HeOOOB A3KOBO 3a/1aBaTH iMeHa (HOpPMaATILHUX TTapame-
TPiB, JOCTaTHHO X OTOJIOCUTH, HATIPUKIIA]T Y TAKUH CIIOCIO:

float seredne(int, int);
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6) Sxmo (yHKIIS He OTPUMYE KOIHOTO HapaMeTpa, CIi y 3arojoBKY (yHKIIIT
CTaBUTH MOPOXKHI AY>KKH (OIIYCTUTH Ty’KKH HE MOKHA) a00 3amucaTi y AyKKax void:

double func(); abo double func(void);
7) Tun 3HaueHHs, sKe MOBepTae (QyHKIIA, MOKE OyTH SIKUM-3aBTOJIHO, ajie HE
MO>Ke OyTH MacuBOM 4M (QyHKIIi€r0. Hampukiaa, Take OroJomeHHs € MOMIIKOBE:

int [10] func(); // Momunka!
8) C++ no3BoJisie icHYBaHHS Y IIporpamMi (pyHKIIiH 3 0JHAKOBUM iM’sIM, aJie pi3-
HUMU TTapaMeTPaMH.

Cnocobu nepepaBaHHA napameTpiB A0 PYHKLiI.
MepenaBaHHA AeKiNbKOX pe3ynbTaTiB

IcHye ciocobu epeaaBaHHs mapameTpiB 10 PYHKIIII: 3a 3HaueHHAM 1 3a adpecoro.

[Tpu nepenaBanHi mapameTpiB (UUCIOBUX 3MIHHUX) 32 3HAYEHHSIM OINEpaToOpu
(yHKIT MPaIo0Th 3 [IUMU YMCIOBUMH 3HAYCHHSIMHU 1 HISKUM YAHOM HE MOXKYTh I10-
B1JIOMUTH (TlepeAaTH) B TOJIOBHY MPOTpaMy HOBI 3HAYEHHS 1IMX 3MIHHHUX B pasi iX-
HBOTO 3MIHEHHs. 3a 3aMOBYYBAHHSM MapaMeTpu OyAb-sSKOro TUIY, KpIM MacuBy i
byHK111, epeaarTbes 10 QYHKINT 32 3HAUCHHSIM.

[Ipn nepenaBaHH1 mapamMeTpiB 3a aJAPecol0 MepeaBaTUMYThCs HE caml 3Ha-
YeHHS 3MIHHUX, a ixHi adpecu. ToOTO PyHKINIS 3M1MCHIOE JOCTYM A0 KOMIPOK IaM’sTi
3a MMU aJpecaMH, a roJIOBHAa mporpama "OauuTh" BCl 3MIHIOBAHHS IapaMeTpiB-
3MIHHUX TaK camo, siK 1 QyHkiis. [Ipu nboMy iICHYIOTH JiBa PI3HOBHUIM TE€peaaBaHHs
nmapaMeTpiB 3a aApecoro: 3a JJOOMOTroro éxazienuxa (*) 1 3a nocunanmsm (&).

[Ipn nmepenaBaHHI BKa3iBHHMKa BcepeAuHi (QyHKIII TpeOa BUKOPUCTOBYBATH
oreparlio po3IMEHyBaHHs (po3aapecallii), 10 pOOUTh MEHII 3pO3YMIIUM KOJA (PyHK-
11i 1 OLTBII CKJIaJHUM HaJlaroJKeHHs PpyHkiii. [Ipu nepenaBanH1 32 MOCHIAHHAM 10
(GyHKLI nepefaeTbcs MOCUIaHH, TOOTO CHMHOHIM 1IMEH1, BHACIIAOK YOr0 BCEpEaMHI
(GyHKIIi BCl 3B€pTaHHA 10 MapaMeTpa HESIBHO PO3IMEHOBYIOTHCA.

Posrasuemo mpuxinan GyHKIIT 3 nepegaBaHHAM TPhOX IMapaMeTpiB 3a 3HAYCH-
HSIM, 3a JOIIOMOI'OI0 BKa31BHHMKA 1 32 TOCHJIAHHSIM:

void f(int i, int* j, int& k)

{ i++; (*¥J)++; k++;

}

int main()

{ int i=1, j=2, k=3;
cout << "1 j k\n";
cout << 1 << " " << J <" '<< k << '\n';
(i, &j, k);

cout << 1 << " "< Jj<< "'k k;
}
PesyneTat poboTH 1iei nporpamu:
igk
123
1314

[Tepuuit mapametp i nepenaerbest 10 GYHKINT 32 3HAYEHHSIM, @ HOTO 3MIHEHHS
y QyHKIIIT HE BIUIMBA€E Ha BUXiJHE 3HaueHHs. [[pyruii mapamerp j mepemaceThcs 3a
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aapecoro 3a TOTIOMOTOK0 BKa3iBHUKA, MPU IIBOMY JUIs TIepeaaBaHHs 10 GyHKINT agpe-
ch (aKTUYHOTO TMapaMeTpa BUKOPHCTOBYETHCS OTepallis OTpUMaHHS aapecu &j, a
JUISL Ofiep>KaHHS Moro 3HadeHHs y GyHKIT MoTpiOHa omepailis po3iMeHyBaHHs (po3a-
npecartii) *j. Tpetiii mapameTp k mepenaeTbes 3a apecoro 3a JOMOMOTO0 TOCHIIaH-
Hs. Lle mo3Bosie mepenaBatu pakTHaHUi apameTp k 6e3 oneparrii OTpuMaHHS ape-
CH 1 BUKOPUCTOBYBATHU Horo y GyHKIIT 6e3 po3aapecartii.

SIkmo pyHKUiss Ma€ MOBEPHYTH MOHAJ OJHe 3HAYEHHS, iX MOXHA MEpEeaTh
napaMeTpaMy 3a MOCHJIAHHSIM, 1 T1 3HaYCHHS, SKUX BOHHU HaOyIyTh Yy TiTl (PyHKIIII,
MOkHa "1mo6aunTH" 1 B TOJIOBHIN Iporpami (IUB. IPHUKIAI Iporpamu 7).

[Tpu omparroBaHHi MacuBiB y (QyHKIIAX iX MEpeIaBaHHS B SIKOCTI apryMEHTIB
3aBXKIU 3[IIACHIOETHCS 3a apecolo, IIPH IbOMY MEePEIaEThCs ajipeca MepIIoro eaeme-
HTa (IOYaTOK MacUBY), a JOCTYI J0 KOKHOTO 3 €JIEMEHTIB MAaCUBY 3/IIHCHIOETHCS SIK
neBHUM 3cyB (OOYHMCIIOBaHMI yepe3 1HAEKCH) Bia movatky MacuBy. llpu npomy iH-
(dopmarliss Mpo KUIBKICTh €JIEMEHTIB BTPAda€TbCs 1 CIIJI MEepeAaBaTd HOro po3mip-
HICTb 4Yepe3 OKpeMuil mapamerp. JlokiajHilie onpantoBaHHS MAacHUBIB Yy (YHKIISIX
Oyze po3IJIIHYyTO B MOJANbIINX JJAOOPAaTOPHUX pOOOTaX.

Mpuknaau nporpam 3 hyHKLiAMM

J6+6+J1_3+13+J2_1+21
2 2 2
Po3z6’azo0x. Yci Tpu qoaHku 3a1aHoi popMyid CX0Xk1 OJMH Ha OJHOTO, KOKEH

Mpuknag 1. OGurcnuTH 3HAYCHHS BUPa3y X =

. . a+a
3 HUX MOXHa 3alluCaTHu 3a JOIIOMOI'OIO CIIIJIBHO1 q)OpMYJII/II T, J€ a — YHuCIO,

AK€ y MepuIoMy JOJIaHKy JOPIBHIOE 6, y ApyroMmy — 13, a y Tpetbomy — 21. Ciiymiaum
€ CTBOPEHHS (PYHKIUIi 0OuMciIeHHs i€l popmynu, napameTpoM sikoi Oyze a, 1 Tpuyi
BUKJIMKATH 110 (PYHKIIIIO JUIsl KOXKHOTO 3 JI0JIaHKiB: 6, 13, 21.

TexkcT ¢pyHKIIT Ta i1 BUKJIMKY B OCHOBHIM IpOrpami:
#include <iostream>

#include <math.h>

using namespace std;

double f (double a)

{ return (sqrt(a)+a)/2;

}

int main ()

{ setlocale(@,".1251");
double x = f(6) + f(13) + f(21);
cout<<™ PesynbTaT X = "<< X << endl;
system ("pause>>void");
return 0;

}

Pe3synbpTaTu poO6OTH KOHCOJBHOTO JA0JaTKa:

Pesynbtatr x = 25.32
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13+\/7+15+\/E+21+\/3_2
7+413 12+15 32+4/21

Po36’azok. ®opMyia IbOTO MPUKIAAY CX0Xa Ha (OpMYITy HOMEpPEeTHbOrO 3a-
BJIAHHS 1 BIAPI3HIETHCA JIUILE THM, 0 (PYHKIIIS TyT MaTUME JBa MapaMeTpH.

Mpuknag 2. OGuYKCINTH 3HAYCHHS BUPA3Y X =

TexcT QyHKIIT Ta OCHOBHOT MpOrpamMu:

include <iostream>

#include <math.h>

using namespace std;

double f(double a, double b)

{ return (a+sqrt(b))/(b+sqrt(a));
}

int main ()

{
setlocale(9,".1251");

double x = f(13,7) + f(15,12) + f(21,32);
cout<<" PesynbTaT X = "<< X << endl;
system ("pause>>void");

return 0;

}

P€3YJII>T3TI/I pO6OTI/I KOHCOJJIBHOI'O JogaTKa:

Pesynbtat x = 3.37

Mpuknag 3. CtBopuTH QYHKIIIFO OOYMCIICHHS HAHOIIBIIOTO CIUTEHOTO JIiITbHH-
ka (HCJI) nBox HaTypalbHHUX YMCEI Ta BU3HAYUTH 3a ii qomomororo HCJI nis nBox i
TPbOX BBEJICHUX YHCEI.

Po36’azox. O6uncnennss HC/] MmoxkHa 3411ICHUTH pI3HUMHU CITOCOOAMHU.

Cnoci6 1. Po3knasenHs yucen Ha pocTi MHOXKHUKH (auB. GyHKIi0 nsd1())
MOJISITae y IpOCTOMY NepeOrpaHHi BCIX YHCEN 3 MEPEeBIPKOI0 HAa MOAUIBHICTh 0€3 3a-
TuKy o0ox uucen. Ilepiie yucio, 1 sIkoro BUKOHAETLCS YMOBa NepeBIpKH, 1 Oye
HCJI. Hegonikom 115010 croco0y € Majia mBUAKICTh pOOOTH.

Cnocid 2. Icaye nekinpka anroputmiB EBkiina oouncnenns HCJI mapu nongat-
HUX IUJIMX YKCeN, SKI BUKOPUCTOBYIOTh PI3HI PEKYPEHTHI CHiBBIAHOIIEHHS. B camo-
My IpOCTOMY BUMAAKY ajroputm EBkiina ¢popmye HOBY mapy: 3 MEHIIIOTO YUCia Ta
PI3HHII MDK OUIBIIMM 1 MEHIIUM yuciamu. [Ipoiiec MOBTOPIOETHCA, TOKUA YuCia HE
CTaHyTh OJHAKOBUMH. 3HAMICHE YUCIIO 1 € HAUOLIBIINM CIIJIbHUM JUTBHUKOM BHXI1I-
Hol mapu (1uB. pyHKIi0 nsd2()).

Cnoci6 3. binapunii anroputm EBkutina Ouibll MIBUAKWHN, HIXK 3BUYAHUM a-
roput™ EBKJTiIa, OCKIJIBKY 3aMiCTh MOBLILHUX OMEpalliii BIIHIMAHHS BUKOHYIOThCS 3CY-
Bu (muB. dyHKIT nsd3() 3 omeparopom mukiny while Ta nsd4() — 3 mukiaoM do-
while).

Cnoci6 4. PekypcuBnuii anroputm EBkiina (nus. pynkimito nsd5()) 103Bo-
Jisi€ 030aBUTUCH BiJI IIUKIIIYHOTO OMEpaTropa, KU OopraHi3yBaB UYE€proBy iTeparliio,
32 paxyHOK IMOBTOPHOIO (PEKYypCHBHOI0) BUKJIMKY Iii€i camoi (PyHKIIi, ajie Bxke 3i
3MEHIIIEHUMH Ha 3HAYEHHS 3CYyBY MapOI0 YUCE.


http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%95%D0%B2%D0%BA%D0%BB%D0%B8%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%95%D0%B2%D0%BA%D0%BB%D0%B8%D0%B4%D0%B0
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Hagsenemo nporpamuaumii ko A7 BCix Ha3BaHUX crnioco6iB BusHaueHHss HC/, a B ro-
JIOBHIM Mporpami OpraHizyeMo iX BUKJIMK JIJIsl OJTHIET 1 TIET caMOi Tapy BBEJICHUX YHUCEIL.

TexcT pyHKIIT Ta OCHOBHOT MpOTrpaMu:

#include <iostream>
using namespace std;

int nsdl( int a, int b)
{
int n=1;
if(a > b) n = b; else n = a;
nN++;
do n--;
while( a%n != 0 || b%n != 0);
return n;
}
int nsd2( int a, int b)
{
while( al!= b)
if (a > b) a -= b; else b -= a;
return a;
}
int nsd3( int a, int b)
{
while ( a & b )
if ( a>=b ) a %= b;
else b %= a;
return a | b;

¥

int nsd4( int a, int b)
{ int n;
do
{n=a%b;
a = b;
b = n;
} while (b > 9);
return a;

¥

int nsd5( int a, int b)
{

if(!b) return a; else return nsd5(b, a % b) ;
// abo we kopomwul 3anuc: return b ? nsd5 (b, a % b) : a;

¥

int main()

{
setlocale(0,".1251");
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int x, y;

cout <<" BBeaiTb ABa HaTypanbHux (Uinux goAaTHux) 4ucna \n --> ";

cin >> X >> y;

if (x<=0 || y<=0) cout << "HekopekTHi gaHi!" << endl;

else

{ cout<<"HCA: "<< nsdl(x,y) <<endl;
cout<<"HCA: "<< nsd2(x,y) <<endl;
cout<<"HCA: "<< nsd3(x,y) <<endl;
cout<<"HCA: "<< nsd4(x,y) <<endl;
cout<<"HCA: "<< nsd5(x,y) <<endl;

}

system ("pause>>void");

return 0;

}

Pe3synbTaTu poOOTH KOHCOJBHOTO 10AATKA:
Beepite NEA HATYpaAbHHX (UiAHMX NOOATHHXD) YHCAA

1l

400

ABA HATYPAaAbHMX (UIiAMX AOAATHHX? YHCAA

80

[ITo6 ckopuctatuch Oyab-sKOIO 3 HaBeAeHUX QyHKIIN 11 oouncnenns HCJI mis

TPbOX BBEJICHUX YHMCEII X, Y Ta Z B OCHOBHIN MpOrpami, CJiii BUKJIMKATH ii O1epaTopoM:
cout << "HCA:
Beenitbh TpH HATYPAABHHMX 4YHCAA

—2>» 135

ca: 2

<< nsdl(x, nsdl(z,y)) <<endl;

79 450

Mpuknag 4. CtBopuTH PyHKITIFO, SIKa 3aMMCYBaTUME YHCIIO Y 3BOPOTHOMY TIOPSIJI-
Ky (manpukinana, 1208 — 8021), Ta "nmepeBepHyTr" 3a i1 TOMOMOTOIO TPH BBEJICH] YUCIIA.

TexkcT ¢pyHKIII Ta OCHOBHOI NpOTrpaMu:

#include <iostream>
using namespace std;
int reverse(int n)

{ int a=0;
do
{ a

n

} while(n);

return a;

a*10 + n%10;
n/10 ;
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int main()

{ setlocale(@,".1251");
int x;
cout <<"BBeaitb uine pgopatHe 4ucno \n --> ";
cin >> x ;
cout<<"MepeBepHyTe 4ucno: "<< reverse(x) <<endl;
system ("pause>>void");
return 0;

}

Pesynpratn poOOTH KOHCOJIBHOIO AOJATKA:

BeBegiTb yine popaTHe 4ucno
--> 14089
[MepeBepHyTe 4ucno: 98041

Mpuknap 5. CtBoputH (pyHKIIiO, SIKA IEPECTABISITUME MICISIMU TIEPIITY i OCTaH-
HIO MG PH YKcia, Ta 3a ii TOMOMOT0l0 3MIHUTH TAKUM YMHOM JIBa BBECHI YKCIIA.

TekcT pyHKIII Ta OCHOBHOI NpOrpaMu:

#include <iostream>
using namespace std;

int first_last(int n)
{
inta=n,1i=1, p=n% 10;
while (n >= 10)
{
i *= 10;
n /= 10;
¥
return a - n*1 - p + n + p*i;
}
int main()
{
setlocale(0,".1251");
int x;
cout <<" BBepiTb uine pgopgaTtHe 4ucnao \n --> ";
cin >> x ;
cout<<"MepeBepHyTe 4ncno: "<< first_last(x) <<endl;
system ("pause>>void");
return 9;

}

Pe3synbTaTu po6OTH KOHCOJNBHOTO J0/aTKA:

BeBeaiTb uine pgomaTtHe 4ucno
--> 120569
[MepeBepHyTe 4ucno: 920561
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2-51+3-8!
6l +41
Po3ze’azox. Y Gopmymi dotupu paszu 3ycTpidaerbes pakropian. Tomy gopedHo

o0uMCIUTH 3Ha4YeHHS (pakTopiana y (PyHKINT 1 BUKIIMKATA MOTO BIAMOBIHO YOTHPH
pasu i pI3HUX MapameTpiB.

Mpuknap 6. OOuKCIUTH 3HAYCHHS BUPa3y Z =

TexkcT pyHKIIT Ta OCHOBHOT MpPOTrpaMu: EEE—)
long long fact(int n) —
{ long long c=1; ok ]
for(int i=1; i<=n; i++) c*=i; 7- 1629022

return c;

N

}

private: System: :Void buttonl Click(System: :0bject” sender,System: :EventArgs” e)

{ double 1z = (2.0*fact(5)+3*fact(8))/(fact(6)+fact(4));
textBox1->Text = Convert::ToString(z);

}

Mpuknap 7. O6uuciuTH 3a AOMOMOTO OKpeMoi (DYHKIIT 3HAYECHHS BHUpa3iB

y=arctg’z; z=vx*+a; a=Ig X+b

POEIE 3HA4YEHHS X Ta D BBECTH.

Po3zs’sa30k. O0uncnutu y QyHKIID TpU pe3yJbTyIOUl 3HAYEHHSI, OJTHE 3 SKHX
MOXHa TiepefaTu uepe3 oreparop return, a pemry — 3a nocuianusMm. Kpim Toro,
CHiJ 3BaXXUTU Ha MOPSAJOK OOUYMCIICHHSI BUPA3iB: CIIOYATKY OOUYMCIWTH 3HAYCHHS 4,
TOJI Z (SIKE 3aJIeXKITh BiJl @) 1 JIUIIE 3r0JIOM — 3HAUYCHHS Y, SIKE 3aJIeXKITh Bif Z.

TexkcT pyHKIIi Ta OCHOBHOT IpOTrpaMu:
#include <iostream>

#include <math.h>

using namespace std;

double f(double x, double b, double& a, double& z)
{

a=loglo(fabs((x+b)/exp(b+0.1)));

z=sqrt(x*x+a);

return pow(atan(z),2);

} t . Beepite 3HaYeHHA

int main() Beepite aHadeHHA

{ 1.46549
setlocale(0,".1251"); 0.28868

2.65494

double x, b, a, z;
cout <<" BBepiTb 3Ha4eHHA x= "; cin >> X ;

cout <<" BBepiTb 3HayeHHA b= "; cin >> b ;

cout<<" y= "< f(x,b,a,z) <<endl;

cout<<™ a= "< a << endl <" z= "<< z <<endl;
system ("pause>>void");

return 0;



OpraHi3auis dyHKLin B C++ 99

MuTaHHA Ta 3aBAAHHA ANS CAMOKOHTPOJIHO

1) Sxi aii BuKkoHye y (yHKIIIi onepaTop return?

2) Slkwmii Tin Mae QyHKIIIS, KA HE IOBEPTAE 3HAUCHHS?

3) Sky iHdopmariito po GYHKIIIIO HaJa€ TaKUH 1i 3ar0J0BOK:
int fun(double x)

4) B sikwmii criocid MokHa niepenaBaty 3 GyHKINT AeKTbKa pe3yIbTaTiB?
5) Um moBuHHI 30iraTrcs iMeHa BiAMOBIAHUX (GOpPMATbHUX 1 (PaKTUYHUX ITa-
pameTpiB pyHKIIIi?

ITabopaTtopHe 3aBAaHHSA

1) V npotokoJii 1ab0opaTopHOi poOOTH JaTH BIAIOBI I HA KOHTPOJIBHI TUTAHHS.

2) Y mpotokoi 1abopaTopHOi pOOOTH CKIIACTH CXEMH aJITOPUTMIB 1 HAIIKUCATH
nporpamu MoBoto C++, po3B’s3aHHs 3aBJaHb AKUX opraHizyBatu y GyHkiisx. ToOTo
OCHOBHA MporpaMa MOBUHHA MICTUTH BBEJEHHS BXIJHUX JaHUX, BUKIUK (QYHKI, B
SKIA peaaizoBaHO PO3B’S3aHHS, Ta BUBEJCHHS pe3yJbTaTiB. 3aBAaHHs 3T1JIHO 3 1HIU-
BiJlyaJIbHUM BapiaHToM BuOpatu B Tabmn. 9.1 ... 9.2.

3) CtBOpUTH Ha KOMIT'IOTEpi HporpaMHi npoektu y cepenosumii Visual C++
JUISL peasti3aliii HamMCaHuX MporpaM. 3aHEeCTH Pe3yJIbTaTh O0OYUCIIEHD 10 IPOTOKOIY.

Tabnuys 9.1
BapianTu 3aB1aHb 1151 CTBOPEHHA (PYHKIUII 3 OJHUM Pe3yJIbTATOM
No
3aBaaHHs
Bap.
Croputi (yHKItio obuncienns X MY 1a pypaunTH y= L+sin4 + 7+sin5 + 3+sin2

1 sinx+y sinl+4 sin7+5 sin3+2
3a JOTIOMOTH 1i€i QyHKITT

CtBopuTH QYHKIIIIO 00UrCIeHHS (aKkTopiana Ta 3a ii JOMOMOTH BU3HAYUTH YHCIIO
n!

m!(n —m)!

: : : m_
PI3HHX CIIONy4eHb i3 N eneMeHTiB o M (N > m) 3a popmynoo C' =

CtBOpUTH PYHKIIIIO OOUMCICHHS CEPETHHOTO TEOMETPUIHOTO TPHOX YHCel 3a (op-
3 |Mymnoro 3/X-Y-Z Ta3a 10MOMOTH i€l PyHKIT BUBHAYUTH JIJIs TPHOX BBEICHUX YH-

CCJI BHAUCHHA CCPCAHBOTO I'COMCTPHUIHOTO

OGUHUCIUTH IS IBOX BBEICHUX YHceN a Ta b 3HaueHHs
4 | z=min(a,2b)+ min(2a—Db,b), creopuBnn GyHKIIifO BU3HAYEHHS HANMEHIIIOTO

3 IBOX YHCCJI

JIist TPUKYTHUKA 3 TIOBXKMHAMH CTOPIH @, b 1 C 3HaYCHHs Me/IiaHu [T CTOPOHU a

2 2 .2 :
S |o6uncmoeThes 3a GOpMyYIIO0 0.5v2b% +2¢® —a’. CrBopuTH (QDyHKIIiFO I 009HC-
JICHHS] MEeJIlaHu Ta 3a i1 JONOMOTH BU3HAUNUTHU MEJIaHu IJIsl BCIX CTOPIH TPUKYTHUKA

JX +X V545 V12412 22422

CtBOpuTH QYHKIIIIO OOUHUCTICHHS Ta BU3HAYUTHU

6 y+.Jy 7447 154415 324432

3a JOTIOMOTH 11i€i QyHKIIT
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IIpooosowcenns maon. 9.1

Ne
Bap. 3aBaanHs
. Creoputu (yHkiiro s obuucnenns Sh(X) = (e*—e™)/2 ra 3a ii romomoru
BisHaunT Sh(X) tg(X +1) — ctg? (2 +sh(x —1)) m1st BBeeHOTO 3HAYCHHS X
OOumcnuTH A5 TBOX BBEACHUX YKcen a Ta b 3HaYeHHs
8 | y=max(2a—b,2b—a)+max(a,b), creopusiu dynkimito Bu3HaUCHHS
HAWOUIBIIOTO 3 IBOX YUCEN
9 CtBoputu GyHKIIII0 00UHCICHHS CyMU [U(p Yncia Ta BU3BHAYUTH 3a 11 JOOMOTH
CyMU IGP ISt KOXKHOTO 13 TPhOX BBEACHHUX YHCE
CtBOpUTH QYHKIIIIO BU3HAYEHHS aOCOIIOTHOTO 3HAYEHHS (32 MOJIyJIEM) Yncia
10 ((6e3 BUKOpUCTAHHS CTAaHAAPTHUX MaTeMAaTUYHHUX (YHKIII) Ta 00UUCIUTH
3a ii JOOMOTH MOAYJIb 3HAUYEHHS Il TPbOX BBEJICHUX YHCEIl
CtBOpuUTH QYHKIIII0O OOUHUCTIECHHS CTENEHSI HATYypaJbHOTO YKCa 3 HaTypalbHUM
11 |moka3uukoMm (6e3 BUKOpHCTaHHs (QYHKIIT POW) Ta 004YHCIIUTH 3a 11 JOIOMOTH
3HAYCHHS ¢ Ta X" Ui BBEJICHUX HATYPAIbHUX YUCEI d Ta X
12 CrtBoputH (byHinm 06q1_/1cneHHﬂ KUTBKOCTI un@p qycia Ta BUBHAYUTH
3a 11 JOITOMOTH KUTBKOCTI IUGP IJISI KOKHOTO 13 TPhOX BBEICHUX YUCET
CtBoputu GyHKIIII0 00UHCICHHS TPETHOTO CTETeHS 3HaUEHHS AilicHOro uncina (6e3
13 |BukopuctaHHs QyHKIIT POW) Ta BUSHAYHUTH JIUIsl TPhOX BBEJCHHUX YMCEI 3HAUCHHS
ix KyOiB 3a qomoMOrH I1i€i PyHKITIT
14 CTBQpHTH (1)'yHKHiIO 06MiHy 3HAYCHHSMHM JIBOX JIMCHUX 3MIHHUX Ta 3a ii TOIOMOTH
MOMIHSITH MICIISIMU BBEJICH] X Ta Y
15 CrtBoputH (byHinIo BU3HAYCHHS KUTbKOCTI ITM(p YrcIia Ta 3a ii JOImoMOTH
00YHMCIUTH PO3MIPHOCTI TPHOX BBEJICHUX YHCEI
: : 3-7"—-2.0!
CrBoputu QyHKIIiI0 00uncIeHHs (pakTopiana Ta BU3HAUUTH Z =
16 5! +3!
3a JIOTIOMOTH 11i€i QyHKITT
17 Bu3naunrn, SIKOTO KUJIBKICTIO cnqco6iB MOHA PO3CaTUTH 4,5 Ta 8 CTYZIEHTIB y psif,
SIKIIIO YMCJIO BCIX MEPECTaHOBOK 13 N €JIeMEHTIB 00YUCITIOETHCS SIK N!
Cku1bKOMa MOKJIMBUMH CITIOcOOaMu MO>KHA BUOpaTH 3 6, 7 Ta 9 nroeit neneranito
18 B CKJIaJi 3 0Ci0, AKIIO YMCIIO BCIX CIOyUYeHb 13 N eleMeHTiB o K, e 1 <n <Kk,
00uMCIIoEThCA 33 hopMmyIIol0 CK = _n
k!(n—k)!
CtBOpUTH PYHKIIIIO OOUHUCTECHHS CEPETHHOT0 TEOMETPUIHOTO YOTUPHOX YUCET 32
19 |popmynoro Y/a-b-c-d Ta 3a momomory wiei pyHKIIT BH3HAYHTH JUIS YOTHPHOX
BBCJICHUX YHCEJ 3HAUYCHHS CEPETHHOTO TCOMETPHIHOTO
CrBoputy QyHKIII0 O0UHCICHHS —\/; X ra BusHaunTH V5+5 + VL+11 + V17417
20 2 2 2
3a JJOTIOMOTH 1€l QyHKIT
CtBoputu QyHKIII0 00unciaeHHs Haiouiboro cniabHoro AutbHuka (HC) nox
21 |HaTrypanbHHX 4HCel 3a anropuTMoM EBkitima ta 3a monmomororo Hei BuzHauuT HCJJ

YOTHUPBHOX BBCACHUX YUCCII
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3axinuenns maoan. 9.1

Bap.

3aBaaHHA

22

CtBOpUTH PYHKIII}0O OOUMCICHHS TIMOTEHY3U MPSIMOKYTHOTO TPUKYTHUKA
3a 3HAUEHHSIMU JIBOX KAaTETIB Ta 3a JOMOMOTH Ii€T PYHKIIT BUHAUUTHU JJIS1 ABOX
BBEJICHUX 3HAY€Hb KATETIB 3HAUCHHS T1IIOTEHY3HU

23

CrtBOopuTH QyHKIIII0 00UKCIEHHS HaltOUIb1Ioro criibHOro ninsbHuka (HCJ) aBox
HATYypaJIbHUX YHUCEI 32 AITOPUTMOM PO3KIIAJICHHS YUCEN HA MPOCTI MHOKHHUKH Ta 32
nonomororo Hel Bu3HauuTH HCJI TpbOX BBEIEHUX YHUCEl

24

Creoputu QpyHKLito 11g oouncienns ch(x) = (e*+e )/ 2 ra 3a ii nonomoru

pisnauntu ch(x) ctg® (X +1) —tg(0.5 — ch(x +1)) anst BBEACHOrO 3HAYCHHS X

25

CtBOpUTH QYHKIIIIO OOUUCTIECHHS CEPEIHBOI0 FTEOMETPUYHOTO IBOX Yncen 3a (op-
MYJIOIO /XY Ta 3a JOMOMOTrH i€l (yHKIIT BU3BHAYUTH U1 JBOX BBEACHUX YHCEI

SHAUCHH CCPCAHBOTO0 ITCOMETPHUIHOI'O

26

CrtBoputu GYyHKIIII0 BU3HAYCHHS HAaHO1Ib1I01 M(pH yucia Ta 3a i 1ormoMoru o04u-
CIIMTH HaWOLIbII UQPH IS TPHOX BBEJACHUX YUCEI

27

CtBoputu GyHKIIII0 O0UHCICHHS 3HAUEHHS KaTeTa MPSMOKYTHOTO TPUKYTHHUKA 32
3HAYEHHSIM TIMOTEHY3H Ta OJHOTO 3 KaTETIB 13a IOMOMOTH 1€l PyHKIII{ BUSHAUUTH
3HAYCHHSI KaTeTa JJIs ABOX BBEIACHHUX YHCEI

28

CtBOpuUTH QYHKIIIIO OOUKCIECHHS APYTOro CTEMEeHs AIMCHOTO Yncia
(0e3 BuKOpUCTAaHHS (PYHKIIIT POW) Ta BUSHAYHUTH JIJISl TPHOX BBEIICHUX YUCEI
3HAYEHHS iX KBaJIpaTiB 3a JOMOMOTH 11i€i PyHKITIT

29

X=COSY . oirsHagmTH Z:2—cos3 11-cos5 3-co0s9

CtBopuTH QYHKIII0 OOUHCICHHS — : += -2
sinx+y sin2+3 sin11+5 sin3+9

3a TOTIOMOTH i€l PyHKIT

30

CrtBoputu QyHKIIiI0 00uncIeHHs HaiOiboro criasHoro AiutbHuka (HCJI) nBox
HATypaJdbHUX yrcen 3a OiHapHUM anroputMoM EBKimizia Ta 3a J0moMororo Hei
Bu3HaunTu HCJI 1’911 BBEICHUX YuCen

Tabnuys 9.2
BapianTu 3aB1aHb 1J1s1 CTBOPEHHA (PYHKIII 3 TPbOMA pe3y/ibTaTaAMHU
Ne Bap. O06uuca0OBaHi 3HAYECHHSA HalsziileHTipn
1 y=asin2b+bcosza;a=3\/m;b=\/; X, C
2 y=a’+b* a=Ih|x; b=e"+a X, k
3 y=eX+5.8°;c:a2+J5;a:b3+ln\b\ X, b
4 |y=yfla-tf; a=lgx; b=-x"+1* Xt
5 y=a‘°’/b2;a:em;bz(sinp2+x3) X, P
6 y:p2+t4;p:xz—\/M;t:?{/ﬁa2 X, a
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3akinuenus mabn. 9.2

Ne Bap. O0uuca0BaHi 3HAYCHHS na[l?:;fe}"lripn
7 y=c’/cosc; c=d’ +b; a=.[|x+e X, b
8 y=sin’(a+b); a=t>++b;b=Ig%Xx X, t
9 y =arctg’x’; x=p+Kk; kzm t,p
10 y=cos*(a+sinb); a=./x; b=x*+m’ m, X
11 y=sina+cos’x; a=c+k?*; c=arctgx k, X
12 y=e'" +cosx; x=a+c* a=sin°b b, C
13 y=acosx—bsinx; x=%a—b; a=t%b t, b
14 y =+/xsina++bcosx; a=lg[x; b=x+p’ X, P
15 y=Iga/lgh; a=+vx*+b*; x=e"+n n, b
16 y=Inx+t x=t*+p; t=vm m, p
17 y =e*?; a=|g‘t+b2‘; t =b? +~/bx b, X
18 y:m; x=e"™: c=cos’m+k? k, m
19 y=e"+58; c=a’+vb; a=b*+In X, b
20 y=x3/t? x=e'"?; t=p°+a’ a, p
21 y=c’+./lal; c=lgp; a=(b+x) b, x
22 y =arctg’|x|; x=t"+b?; t=b®+e'd q, b
23 y=V>+cos’w;, v=cos’a; w=,/a+|X X, a
24 y:x2+3\/M; x=cos’b+sin?a; a=+b+t? b, t
25 y =sin®x+cosx’; x=lglct; c=t>++/a t,a
26 y=lg’x+a); x=va+b; a=e"" t,b
27 y =arctg’| p|; p=vx’+a’; x=+a+b a, b
28 y=sin*(a®+b?) a=b+t; t=b*+k? b, k
29 y=cos’ x+|a; x=e’; b:\a\+\/?|o2 a, p
30 y=sin‘(a®+b’} a=b+t; t=b?+k® b, k
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dyukunia C++ Onuc Kuaac Math

int abs(int i) MO/TyJIb (a0COIOTHE 3HAYEHHS ) LILJIOTO Math::Abs(x)
qucia x — [X|
double fabs(double x) | Moysb HilicHOTO YKca X — [X| Math::Abs(x)
double sqrt(double x) | xopinp kBagpaTHMIL — JX Math::Sqrt(x)
double pow(double x, | iTHECEHHS X IO CTETICHS V — xY Math::Pow(x,y)
double y)
double exp(double x) eKCIIOHEHTa € Math::Exp(x)
double log(double x) HaTypaybHui orapudm — In(X) Math::Log(x)
double log10(double x) | necsatkoBuii orapudm — Ig(x) Math::Log10(x)
- jorapudm X 3a ocHoBoro N — logy(X) Math::Log(x,N)
double cos(double x) | kocuHyc — COS(X) Math::Cos(x)
double sin(double x) cuHyc — Sin(X) Math::Sin(x)
double tan(double x) | Tarrenc — tg(x) Math::Tan(x)
double acos(double x) | apkkocuHyc — arccos(X) Math::Acos(x)
double asin(double x) | apkcunyc — arcsin(x) Math::Asin(x)
double atan(double x) | apkranrenc — arctg (x) Math::Atan(x)
double cosh(double x) | rinepboiunmii kocunyc — (e" +e )/2 Math::Cosh(x)
double sinh(double x) | rinepboiunmii cunyc — (¢" —¢ )/2 Math::Sinh(x)
double ceil(double x) OKpPYTJICHHS IOBEPXY: HaMEHIIIE ITiJIe, Math::Ceiling(x)
HE MEHIIE 33 X

double floor(double x) | OKpyTJIEHHS JOHU3Y: HAUOLIBIIIE TILIE, Math::Floor(x)

He OUIbIIE 3a X
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[logpaTtok b
OCHOBHI TUNX AAHUX C++

[Mpukiaaau

Tun Ha3sBa Pg31\uﬂp, JMianma3zon MOKJIUBUX Tunn
aiiT quce
3HAYEeHb

char CUMBOJIbHUMN 1 -128...127 a', '\n', "9’
(3HaKOBUI)

unsigned | Ge33HAKOBHI 1 0...255 1, 233

char CUMBOJILHUMN

short KOPOTKUH IT1THIA 2 -32768...32 767 | 1,153, -349

unsigned | O0e33HAKOBUU 2 0...65 535 0, 4, 65000 .

short KOPOTKHI E

int ILTAH 4% -2 147 483 648...| —30000,0,
(3HaKOBUI) ...2 147 483 647 690

unsigned | 6e33HaKOBHI 4 0...4294 967 295 | 2 348, 60 864

int AN

long T 4 -2 147 483 648...| —30000,0,
(3HAKOBMIA) ...2 147 483 647 690

float TIACHUN OTMHAPHOT 4 34-10° 3.23,-0.2
TOYHOCTI 8 34.10% 100.23, 12,

double I1MCHUM NOJBIIHHOI 8 1.7-10°% . —0.947, kS
TOYHOCTI .. 1.7-10%% 0.0001, =

long JOBTUH N1HCHAN 10 3.4-107%, . 6.34¢-3,

double 1.1-10%%2 4e5

bool JOTIYHUI 1 false uwu true false(0),

true(>=1)
enum nepepaxoBHUN 2 abo 4
void HOPO’KHIH,

0€e3 3HAYECHHS

*

MOoke MaTu 4 abo 2 OalTu.

— 3aJIe)KHO B1JI HAJIArO/KEHb KOMIIUIATOpA M anapaTHUX XapaKTepUCTUK THI int
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