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1 MOHATTSL AJITOPUTMY. THUIN OBYUCJIOBAJID-
HUX OPOLECIB. JIHIHHUNA OBYMCJIIOBAJILHUI
MPOIIEC

Po3B’si3anns 3amayui Ha EOM BkITtoUae Taki eTamnu:

® [OCTAaHOBKA 3a/1a4i 1 BUOIp YHMCEIBHOTO METOTY ii pO3B’SI3aHHS;

® po3poOKa aNropuTMYy;

® CKJIAJaHHS MPOTpaMH aIrOPUTMIYHOIO MOBOIO;

epeamizailiss nporpamu Ha EOM, Bkiodaroum fii BBEJCHHS,
B1JIJIaro/[KEHHsI 1 BUKOHAHHS Tiporpamu Ha EOM;

®aHaJIi3 OTPUMAHUX PE3YJIbTATIB.

EOM e ycboro juiie aBTOMaToM, IO IIBUJKO 1 TOUHO BUKOHYE
NPUIIKCH, CKJIaJCHI JIOAWHOI0. Po3poOka TakuxX NPHUMHUCIB, TOOTO
MPOCKTYBAaHHS XOJy PpO3B’A3aHHS 3ajJadli — HEBIJ'€MHa YacTHHA
TiSTBHOCTI, 1[0 MoB's3aHa 3 BUKopuctanHsiM EOM. Ha nmodatkoBomy
eTari 111 MPUIUCH MalOTh BUTJISAT aJITOPUTMY.

AJITOPUTM — 11€ TTOCTIJOBHICTh BUKOHAHHS KIHIIEBOTO YHCIIA i,
HEOOXIHUX ISl PO3B’sI3aHHS 3a7a4 3aJJaHOTO THUITY.

BiactuBocti anroputmy:

® JCTepMIHOBAHICT,  (BU3HAYEHICTh) —  OJHO3HAYHICTH
pe3yabpTaTy NpoLecy MpH 3aJJaHuX BXIJTHUX JaHUX;
® JIMCKPETHICTb — PO3AUICHHS aJrOpUTMY Ha OKpemi

eJIEMEHTapH1 [ii, MOXJHUBICTh BHUKOHAHHS SKMX JIOJUHOK abo
MAIlIMHOIO HE BUKJIMKAE CYMHIBIB;

® MAacOBICTh — MOJKJIHUBICTh BHOOPY BXIAHUX JaHUX 3 JEAKOl
MHOKUHH JaHUX;

® pE3yJNbTAaTUBHICT —  OJEpKaHHSA  pe3yJbrary  abo
MOBIIOMJICHHSI TIPO HEMOXJIMBICTb OJIEp)KaHHS PE3YyJbTaTy IIpHU
3aJIaHUX BXIOHUX JAHUX.



3a arOpUTMOM CKJIAJAETHCS MPOTrpaMa po3B’sI3aHHs 3a]1aui.

I[Iporpama o0O4uCIIOBATBLHOT MAIIMHU — 1€ ONHUC AITOPUTMY
pO3B’sA3aHHA 3a7a4l aIrOPUTMIYHOIO MOBOIO, peanidytoun sky EOM
MepeTBOPIOE BXIJIHI JaH1 B pe3yJIbTaT PO3B’sI3aHHS 3a1a4i.

3aco0u onucy aJIropuTMiB:

® CJIIOBECHUU OIHC, MPU SIKOMY MOCTIJOBHICTh J1i OMUCYETHCS
CJIOBECHO;

® OllEpaTOpHA CXeMa, NPHU SIKI BUKOPHUCTOBYETHCS PSIAKOBHI
CUMBOJIbHUW 3amuCc 3 1HJAEKCaMHM JUIsi BKa3yBaHHS  3aJaHOi
MMOCJIJOBHOCT1 BUKOHAHHS J1H;

® cXeMa aIrOpuTMy, TIpU SKili OOUYHUCIIOBAIIBHUN TPOIIEC
300paxyeTbesi  rpaiyHO 3a JIOMOMOTOI  BHU3HAYEHUX  OJIOKIB
(Tabmuus 1).

EnementamMu cxeM aiaroputMy € reomeTpuuHi Qirypu (Omgokun),
KOJXKHa 3 SIKMX BHU3HA4a€ MEBHY 10, Ta JIiHII MOTOKY, IO BKa3ylOTh
MOCIIAOBHICT, BHUKOHAHHS mi. Bupg aii Tta maHi, Hax SIKAMU
BUKOHYIOTbCS [Iii, 3alUCYIOThCS B CEpPEIUHI OJIOKIB alrOpuTMy
TpaguLiiHUM criocooom (popmynu, BiIHOUIEHHS 1 Ta 1H.). Cxemu
QITOPUTMIB € YHIBEPCATBLHUM CIIOCOOOM 3alUCy alrOpUTMIB, 00 TXHIi
BUTJISI HE 3aJIEKUTHh BIJl TOrO, SIKOIO QJTOPUTMIYHOIO MOBOKO B
oJalbIIOMy BOHM OylyTh peanizoBadi. llle onna nepeBara nossirae y
BHUCOKIN Hao4yHOCTi cxem. [Ipum moOynoBiI anropuTMmiB BHOMPAETHCS
pi3HOMaHITHa TJIMOMHA JeTani3alii okpeMmux omnepamiid. Ha cxemax
AITOPUTMIB CTpLIKaAMU TO3HAYAIOThCS TIABKK JIIHII TMOTOKY, IO
MAaroTh 3J1aM 1 HalpsIMKH, 110 BKa3ylOTh 3HU3Y Bropy, BIIPaBO - BIIIBO.
Po3mip a ¢irypu anroputmy BuOHpaerbcs 3 pany 10, 15, 20 mm
(tabmuis 1). Ili po3mipu MoxkHA 30UIBIIMTA HA YUCIO, KpaTHE 5.
Posmip b=1.5*a.

JUIst 3pydHOCTI YUTaHHS CXE€M AaJrOPUTMIB OJOKaM IMpoOIECy
MPUCBOIOIOTh  MOPSAAKOBI HOMepu. Homepu OyOKIB mpoiieciB
IPOCTABISIIOTHCS TaK, OO iX MOXHA OyJO YWTAaTU 3ropyd BHU3 Ta
3J1iBa — HAMPaBO, HE3AJIEKHO Bl HAIIPSIMKY MOTOKY.



[Ipu 300paskeHHI CXEM QJITOPUTMIB CJiJ] KEPyBaTUCA €IUHOIO
CUCTEMOI0  MpOrpaMHOi  JOKyMEHTaIlli, J0  SKOi  BXOHASTH
JEP>KCTAHIapTHU 31 CXEM AJITOPUTMIB Ta MIPOTPaAM.

[Ipu ckiajaHHi CXe€M QJIrOpPUTMIB OOYMCIIIOBAIILHUX MPOIIECIB
BUJIUISIIOTH Taki TUIKM OOYMCIIIOBAIBHUX MPOLECIB (TUIIOBI CTPYKTYpPH
ITOPUTMIB):

e JIHINHUI;

® DPO3rally’KCHUM;

® I[UKJIIYHUMN.

JIiHiiHUH 00YMC/IIOBAJIBHUN MPOLEC XaPaAKTEPUZYETHCS THUM,
mo Kpoku (OJ0KM), Ha SKI BiH PO30MBAETHCS, BHUKOHYHOTHCS
MOCJIIZIOBHO B TOMY MOPSJKY, B SIKOMYy BOHHU MOJaHl. Y MpakTHII
porpaMyBaHHsI JIIHIHHI alTOPUTMH B YUCTOMY BUTJISI/II MPAKTUYHO HE
3yCTPI4aloThCs.

OO0'ekTamMu OmUCy B CXeMax aIrOPUTMIB € KOHCTAHTH, 3MIHHI
BEJIMYMHU, BUpPa3u (apu(PMETHUYHI 1 JIOT14H1).

KoHcTaHTa — 1I€ BEIMYMHA, 1110 MA€ MOCTIMHE 3HAYEHHS, IKE HE
3MIHIOETbCS TpU  peanizaiii amroputmy. Hampukian, uyucna
7,—1.34, 0.00556 MOXyTh OYTH KOHCTaHTaAMH.

3MiHHA — IIe BeJIMUMHA, 3HAYEHHS SKOI MOJKE 3MIHIOBATHCS B
mpoiieci peanizaiii aaropuTMmy. 3MiHHA Ma€ CBOE€ BIJIAaCHE 1M'S —
inenTudgikarop. 3MiHHa BEJIMYMHA nepen II0YaTKOM
OOUHCIIIOBAILHUX ONEpaliii Mmae OyTH BH3HAYEHA, TOOTO i Mae OyTu
3aJlaHe  KOHKpPETHE 3HA4YeHHs  OMepaiisiMd  BBEICHHS  abo
MIPUCBOIOBAHHS.



Tabmuus 1 — HaitmenyBanus, Tpadiude 300pakeHHS Ta (QYyHKIT
OJIOKIB aIrOPUTMY

Ne . I'padiune
3/ Haitvenynantis 300paKeHHs DdyHkii
0J10KIB
I A L. Bukonanus
ITpouec onepaiili abo rpynu
<—p— Y oreparii
Bubip Hanpsamky

BHUKOHAHHS
aITOPUTMY
3aJIEKHO Bl

3aJaHUX YMOB

2 Pimenns

BBenenns naHux,

3 Mopaudikarop C> [TouaTok LUKy

BBenenns,
4 BUBECHHS
BUBCICHHS :
pe3yIbTaTIB
Bukopucranns
5 3BEpHEHHS 110 paHilie CTBOPEHUX i
HiaIporpaMu OKPEMO OINHMCAHUX
AITOPUTMIB
6 3’enHyBa4y Q Po3puB mniHii
(CTOpPIHKOBHI) MTOTOKY
Po3puB miHii
3’eqHyBay P
: ; . MOTOKY 3
7 | (MDKCTOPIHKOBHI :
) Nepexo/I0M Ha THIITY
CTOPIHKY

ITouaToxk, KiHEIb

g [TouaTok, KiHelb C) aNITOPUTMY, BXI],
aArOpUTMY BHX1]] y
7

1IporpaMax




Hpukaag 1. Ckiactu cxeMy alropuTMy OOYMCICHHSI 3HAYCHHS

byHKIIi
2 a+b
y=3+00"+D Faymo x=——, a = 3. 45, b — Oyap-AKe YNCIO, IO
2x+a-—5 b
ourpre 1.

[Ipu ckiamaHHl CXeMH aaropuTMmy (PUCYHOK 1) CKOPHUCTyEMOCH
CriocoOoM  OOYMCIIEHHS dYacTMHaMHM. JIIs 1bOrO  MO3HAYMMO
yucenbHUK cuMBOJIOM H, 3HameHHUK — Z. biaoku 2, 3 — BU3HA4Yar0Th
3MiHHI, Onoku 4, 5, 6, 7 — po3paxyHOK, OJIOK 8 — BHUBEJACHHA
pe3yJbTatiB. Bei 0710Ku aliropuT™My po3MillieH1 MOCI1I0BHO.

1
< ITouyarok )
5 |

BBen. b
a=3.45
4 |

X = (a+b)/b*
]

H=1n(x2+1)
P

Z=2x+a->5
5 |

Y=3+H/Z
o |

Bus. Y

9
< Kinen

Pucynok 1 — Anroput™ o04uuciaeHHs 3Ha4eHHS QyHKIT Y




2 PO3ST'AJTYKEHUH OBUUCJIOBAJIBHUH ITPOIIEC

Po3rajiy’keHUM Ha3MBalOTh aJTOPUTM, B SKOMY BHOIp i
3QJICKUTH BlJ BUKOHAHHSI TIEBHUX YMOB, 3Ha4Y€Hb BXIIHUX JaHUX a00
MPOMIKHUX PE3yJIbTaTIB.

ANTOPUTMHU pO3Taly>KeHUX OOYUCITIOBAIBHUX MPOLECIB SBJISIIOTH
CO00I0 CTPYKTYpH, IO MalwTh JEKUIbKAa BapiaHTIB OOYHUCIICHb.
KoxxHuil BapiaHT MOJAETHCS OKPEMOIO OOUYMCIIIOBAIBHOIO TUIKOIO,
BUOIp TUIKU 31MCHIOETHCS YIIPABIISIOYO0 YACTHHOIO aJITOPUTMY.

Yupa/filoua 4acTUHA AITOPUTMY — OJIOKH «PIIIEHHS» (1HINA 1X
Ha3Ba — JIOTi4HI ab0 yMOBHiI OJIOKM) 3’€JlHaHl Tak, W00 1A
BU3HAYEHOTO HAOOPY BXIAHUX JaHUX ab0 MPOMDKHUX pPEe3yJIbTaTiB
rapaHTyBaJloCsd BUKOHAHHS 1M 3a €IUHOIO T1IKOI. BuOip BapianTa
3a/1a€THCA JIOTIYHUM BIJTHOIIEHHSIM a00 JIOTTYHUM BUPA3OM.

Jloriune BiTHOIIEHHS — ITOCIIIJOBHUM 3aIMC KOHCTAHT, 3MIHHUX,
apu(pMeTHYHUX BUpa3iB, 00’€IHAHUX ONEpallisIMH BIIHOIIECHHS >, <,
> < = £

Jloriunuii BMpa3 — MOCTIAOBHUM 3aIllUC JIOTIYHUX B1THOIICHD,
00’ €THaHMX 3HAKaMHM JIOTTYHUX OIeparliii:

« JIOT1YHE MHOKEHHS a00 omepariisi «[» Mo3HAYaETHCS 3HAKOM A ;

. JoriyHe pgonaBaHHa abo omeparis «ABO» mno3HayaeThCs

3HAKOM V ;

e JIOTIYHE 3anepedeHHst abo onepartiisa «HI» mo3HavaeThcst 3HaAKOM

.

3araJbHUA BUTJISA] CXEMH PO3TalyKEeHOTO OOYHMCIIFOBAILHOIO
MPOIECY HABEJEHO HA PUCYHKY 2. 3aJI€KHO BiJl pe3yJIbTaTy MEPEBipKU
yMoBH BUKOHYeThCs [list 1 a6o [isg 2. Koxna 3 miii MOXe SBIATH
CO000I0 CKJIQJIOBY CTPYKTYPY 3 OyIb-sIKMX OJIOKIB.

yMoBa

Hist 1 Hist 2
| |

PucyHoKk 2 — 3aranbHuil BUTIISLA CXEMH PO3TayKEHOTO
O0OYHCIIIOBAIBHOTO TIPOIECY

9



OkpeMHuM BUTNIAJKOM PO3TATYKEHHS € CTPYKTypa «00Xi1», B SIKIN
OJIHA T1JIKAa HE MICTUTb >KOJTHUX M1l (pPUCYHOK 3).

TakK
yMoBa

H1

His
Pucynok 3 — CTpykTypa «00Xim»
V3aranbHEHHSIM pO3TalyKeHHS € CTPYKTypa «MHOXXWHHHM

BHOIp», B SAKIM OJHAa 3 M1l OOUPAETHCS 3AICKHO BIJ 3HAUYCHHS
YIPaBJISIFOYO1 3MIHHOI (PUCYHOK 4).

IO

Jist 1 Hin2 | | HiaN
I I I

Pucynok 4 — CTpyKkTypa « MHOXUHHUM BUOIP»

Hpukaax 2. CkiactTu cxemMy aJrOpuTMy OOYMCIICHHS 3HAYCHHS
byHkmii Y:

_ j2x 4 3B, mKIILOo X — O
174x — 7. smsaKIn x = O.

CxeMy aJirOpUTMYy HAaBEAEHO HA PUCYHKY 3.

10



1
C IlouaTox )

2
BBenennsa
X

TakK 3— Hi
x<0

4
( Y=2#x+3 Y=4%x_7

/ Busenenusa ;
’7 [
C Kinens )

PucyHok 5 — Anroputm oOuncieHHs 3HaYeHHS PYHKITIT

VY npukinazni Bkazano Al yMoBU (X <0 A X 2 0), ajie B aaropuTMi
JI0CTaTHBO 3amucaTtu oaHy 3 Hux: X < (. Ileit 610k Mae 1Ba BUXOIU:
BUX1J Ha 010K 4, k1o X < 0, Ta Buxij Ha 0JI0k 5, skmio X 2= 0.

Hpuxkaaa 3. Ckiaactu cxeMy ajlrOpUTMy OOUMCICHHS (DYHKIIIT Z.:

CxeMy alirOpuTMy HaBEAEHO HA PUCYHKY O.

11



1
1
< [movyaTox >

2
/ BBeJIeHHS X,Y/

TakK

D<XAX<2INY >

7=25X+3*%Y Z=X/3+Y ‘ Z=Y-X-1 7=X7Y

10 |
6
/ BUBe/IeHHS 7. /

11
Lo §

( KiHeIb )

Pucynoxk 6 — Anroputm oOuucneHs GyHkIi Z

VYrpapisioua yacTMHa CXeMHU, sKa 3a0e3rnedye BUOIP OJHOTO 3
OaraThboX NUIAXIB 0OuUMCiIeHHs (PyHKIT Y, MojaHa TpboMa OJioKaMu
«pimeHHs» (0510ku 3, 4, 5).

JloriyHuii BHUpa3 MOXXKHA aHalI3yBaTU B MeXaxX SAK OJHOIO
JIOTIYHOrO OJIoKa, Tak 1 ACKUIbKOX. JIoriyHuid BHpas, 110 MICTUTH
JCKUIbKA BITHOIICHb, 3alUCYETHCA 3a JOTMOMOTOI0  JIOTIYHUX
oreparriu.

Hanpukinan, A<X<B moxHa 3anucatu sk X>A A X<B.

Ha pucynky 7 HaBeZieHO cXeMy aJropuTMy OOYHuCIeHHS (PYHKITIT
Z, B SKOMY JIOTIYHI BHpa3W IMOJIJICHI Ha BIAHOIIEHHS, IO iX
CKJIagarTh. bioku 3, 4, 5 peani3ytoTh JIOTIYHE MHOXKEHHS, OJIOKH 6,
7 — NoriyHe A0/IaBaHHS.

12



1

( HO‘IaTOI-C )
2

/;BG,I[E:HHH X Y/

Hi

9 10— 11— 12
Z=2*X+3*Y ’7 /= X/3+Y ( Z=Y-X-1 ’7

[ BHBEICHHST 7,
(1 4
KiHelh

\"\t-ﬂl

Pucynoxk 7 — Anroputm oOuucnenss GyHkIii Z

3IMPOCTI APUOMETUYHI HUKJ/IIYHI OBYUCJIIO-
BAJIBHI ITPOLHECHU

VY mpakTuill 1HXEHEPHUX PO3paxyHKIB JOBOAUTHCS BUKOHYBATH
OaraTopa3oBe OOYHCIICHHS 3a OJIHAKOBUMH  MaTE€MaTUYHUMU
dbopMyslaMu MPU PI3HUX 3HAYEHHSIX BXIIHUX JaHUX. Taki oOUMCICHHS
Ha3UBalOTh HMKJIAMHU.

HukjaiyHMM  HA3UMBAETHCSI  AJITOPUTM,  SKAW  MICTUTH
MOCJIIOBHICTh  OIlepalliif, 10 BHUKOHYIOTbBCS  0aratopas3oso.
BukopuctanHs UUKIIB Ja€ MOXIJIMUBICTh 3HAYHO 3MEHIIUTH CXEMY
QITOPUTMY Ta PO3MIip BIAMOBIIHOT IPOrpamu.

13



3a crocoOOM 3aBJaHHS YHWCIa MOBTOPEHb TUTY ITMKIY MOJKHA
BUJIUTUTH apu(PMETHYHI Ta iTepaliiiii LUKJIH.

ApupMeTHYHUMHM HA3WBAIOTh UKW, YUCIO TOBTOPCHB SKHUX
3a/TA€ETHCSA B YMOBI 3a/1a4l a00, MpHU HEOOX1THOCTI, pO3PaXOBYETHCS 10
MOYaTKy HOro BHUKOHaAHHSA. B TakuWx IMKIIaX HasBHA 3MIHHA, SKa
Ha3MBA€ThCS mapaMeTpoM unmkay. [lapamerp mukiny Mae OyTH
BU3HAYECHUM MeEXaMH Ta KPOKOM MOro 3MiHM, $SKI 3aJal0ThCs
KOHCTaHTaMH, 3MIHHMMH a00 BHpa3zamMu. ApuUPMETUYHI IUKIH 3
OJIHUM TIapaMeTPOM Ha3UBAIOTHCA MPOCTHMH. YMOBa 3aKiHUCHHS
apu(METUYHOTO IUKIYy MOXE TEPEBIPATUCS Yy PI3HUX MICIIX
ANTOPUTMY.

B iTepauiiiHnx mmkjaax KUIbKICTh MOBTOPEHb, SIK MPABHIIO, HE
MOe OyTH BH3HAYECHA JO MOYATKy HOTO BHKOHAHHS 1 3aJICKHUTH Bif
3aJIaHOi YMOBH BUXOJTy 3 ITUKITY.

Huka 3 mocrymoBow (LIMKJI-ZIO) (pucynok 8). IlepeBipka
YMOBU 3aKIHYCHHS IUKIY 3AIMCHIOETbCS Yy KIHII UKy TICIsS
BUKOHAHHS I (TUTa IUKITY). Y 3B'SI3KY 3 IIUM TUIO HUKIY 3aBXKIU
BUKOHYETHCS X0ua O OJUH pas3.

Huka 3 mepexymonoro (LIUKJI-ITOKU) (pucynok 9). Ymona
NePEBIPSETHCS Ha IMOYATKy IUKIY 0 BUKOHAHHS TiJla IHUKITY, TOMY
TUIO IUKITY MOK€E B3arajii H¢ BUKOHYBAaTHCH.

ITouyaTkoBi IToyarkosi
[PUCBOIOBAHHS MIPUCBOIOBAHHS
|-
P> L
L
Tino muky VmoBa
3aKiHYEHHS

Tino KTy

Pucynoxk 8 — [{uKJI 3 TOCTyMOBOIO Pucynok 9 — [lukn 3 nepeaymMoBOrO

‘YMoBa
3aKiHYEHHS

14



Ipukaang 4. Ckiactu cxemy ajiroputMy OOYMCIICHHS 3HAYECHb
¢yukuii: Y = sin(XA) — B. [Tapametp nukiny X 3MiHIOETbCS B IHTEpBaI
Big X 10 Xk 3 KpokoM Hx, ne Xp= C, Xx =D, Hx = H, A = 9.63,
B=5.1; C, D, H — noBineH1 yncna (C<D).

Cxema anropuTMy 3ajadi SBJISIE COOOK MPOCTUM HHUKITYHUM
O0YMCITIOBAJILHUM TIPOLIEC 3 HEABHO 33JaHUM YHCIIOM IIOBTOPEHbD.

Y cxemi amroputMmy, IO HaBeleHa Ha PHUCYHKY 10, 1HKI
OpraHi30BaHU 3 BUKOPUCTAHHIM Oyioka 5 «MoaudikaTtop». Y 1UbOMYy
0JIOLIl BU3HAUEHI MOYATKOBE, KIHIIEBE 3HAYEHHS MapaMeTpa HMUKITYy X
Ta KpoK Horo 3miHu. OOuuciaeHHs 3HaueHHS (yHKIIT BUKOHYETHCS Y
oJo1n 6.

Ha pucynky 11 HaBemeHa cxemMa airoputMy 3 OJIOKOM
«pimeHHs». i Omoku 5, 6, Ta 9 BiANOBiNAIOTE OIOKY 5 cXeMu
pucyHnka 10. IlpuznadyeHHs 0JI0KIB:

0J10ku 2 — 4 — hopMyBaHHS BXiIHUX JaHUX;

OJIOK 5 — 3aJ]aHHs MOYAaTKOBOT'O 3HAYEHHS MapameTpy X;

0JI0K 6 — mepeBipKa YMOBU 3aKIHUCHHS IIUKITY;

0JIOK 7 — 00UMCIeHHS QPYHKIIIT;

OJI0K 8 — IpyKyBaHHS 3HA4YCHHS (PYHKIIII Ta 3HAYEHHS MapaMeTpa
ITUKITY.

0JIOK 9 — 00YMCIIEHHS HACTYITHOT'O 3HAUYCHHS MTapaMeTpa IUKIY.

PekypeHTHUII BUpa3 — 1€ BUPAa3, IKAM BU3HAYAE€ CBOE 3HAUYCHHS
yepe3 3BEpHEHHS JO cebe camMoro 3 IHIIMMU apryMEHTaMu.
OOuuncieHHS 32 PEKYPEHTHUMH BUpPa3aMU PEaNi3yeThCs IUKITYHUMHU
0OUYHCITIOBAILHUMHM TTPOIIECAMH.

Hanpuxknan, popmyna X=X+1 o3nauae: go Bmicty X pojatu 1 ta
pe3yabTaT 3anucatd y X, TOOTO pPEeKypeHTHUH BHpa3 IMOB’S3y€ Mik
cO0OI0 MOCHIZIOBHO OOYMCIICHI 3HadueHHs. BXIOHMMH OaHUMH IS
HACTYITHOTO KPOKY € Pe3yJbTaTH MONEPEAHBOTO.

PekypeHTHI BUpa3W BUKOPHUCTOBYIOTHCA [JIsi OOYHUCIICHHS CyMU
a00 MoOyTKYy KIHIIEBOTO 4uclia naHux. Jjisg Toro, mo0 oO04YMCIUTH
CyMy JIESIKOTO YHMCJIa TaHKUX, HE0OX1JHO BUKOHATH JIii:

- cpopMyBaTH MOYATKOBI JaHi;

- BU3HAUWTH TOYAaTKOBE 3HAYEHHS 3MIHHOI, B SKii Oyne
3MIMCHIOBATUCS] HAKOTIMIYBAHHS CyMU;

- OpraHi3yBaTH LUKJ HAKOMHUYYyBaH HS CyMH IIUIIXOM J0JIaBaHHs
HOBHUX 3HAYCHB JI0 CYMH BCIX MOMEPEaHIX;

- BUBECTHU pe3yJIbTar.
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1
< Ilouarok )
1 o,
< [Touarok ) A=9.63
., |

A=9.63 B=5.1

6— Hi
X<D

7 TakK
’7Y=sin(XA)-B
.|
Bus. X,Y 8
|

9 |
8§ — ( X=X+H
Kinenp |

6
F Y=sin(XA)-B

Pucynok 10 — I{uki 3 BukopuctanHsiM  PucyHok 11 — [{uki 3 BUKOpUCTaHHSAM
o510Kka «MoIudikaTop» OJI0Ka «PIMICHHSDY
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Ipukaag 5. CkaacTu cxemy alropuTMy OOUYMCIICHHSI 3HAYEHHS
dakTopiana Y=N!

dakTopian — e 100yTOK Yrcesl HaTypalbHOTO psay Big 1 mo N

(mpu N>0). Anroput™ BU3HauY€HHS (DaKTOpiaia HAaBEJIEHO Ha PUCYHKY
12.

[Ipu3HaueHHs OJIOKIB:

omok 2 — BBeaeHHs N. N — wudwucio, ¢akropiaa sKOro
BU3HAYAETHCS;

0JI0K 3 — MPUCBOEHHS MOYATKOBOTO 3HAYEHHS 3MIHHIM Y, B SIKiif
OyJzie HakonuuyBaTucs 100yTok. JIjist 30epiranHst 100yTKY MOYaTKOBE
3HAYEHHS 3MIHHOT Y JOpiBHIOBaTUME 1;

Osoku 4 — 7 — oprauizaiis UMKy JJIs HAKOIMYYBaHHS JOOYTKY;

0JIOK 8 — BUBEJICHHS PE3YJIbTaTY.

Ipukaag 6. Ckinactu cxeMy aJirOPUTMY OOUHUCIICHHSI CyMHU 15
3HaueHb (QyHKIi: Z=sin(AX+B). IlouarkoBe 3HaueHHs X=2; KpOK
sminn H=1.5; A, B — noBuIbpHI yncina.

AJITOPUTM PO3B’SI3aHHS HABEJICHO HA PUCYHKY 13.

[Ipu3HaueHHs OJIOKIB:

0s10ku 2—-3 — hopMyBaHHS BXIJTHUX JAHUX;

0J10K 4 — MPUCBOEHHS TOYATKOBOTO 3HAYCHHS 3MIHHIN S;

O5oku 5—8 — opranizaiis UKy 3 MapameTpoMm N; po3paxyHOK
3HaYeHb (QYHKII Z; J0JaBaHHSI OTPUMaHMX 3HAau€Hb; 30UIbIIEHHS X
Ha PO3MIp KPOKY;

0JI0K 9 — TpyKyBaHHS 3HAYEHHS CyMHU.

17



2
Bsen. N Been. A, B
3 | 3 |
Y=1 X =2
4 4 |
X=1 S=0
5 _
Y=YX
6 | Z=sin(AX)+B
X=X+1 |
7
TaK _ 7 S=S+7Z
X <N |
- — 8
Hi
8 X=X+15
Bus. Y |
C ) |
1 9
Kirerts Bus. S

10
< Kineusp

Prcyrok 12 — Anroput™ o04HcIeHHs Pucynox 13 — Anroput™m ob6uncieHHs
3Ha4YeHHs (akTopiama cymu 15 3Hauens QyHKIii
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4 ITEPALIIAHI AKJITYHI OBUYMCJIIOBAJILHI
MPOLIECH

[Topsag 3 apudMETUYHUMHU [UKIAMHU B 1HXEHEPHIA MPaKTHUIIl
BUKOPHUCTOBYIOTHCA 1T€palliiiHl HUKIIYHI OOYUCIIOBAJIbHI ITPOLIECH.

ITepamiitHmii MUK — 1€ HUKITIYHAN 00YMCIIOBAIbHUM IIpOIIeC, B
AKOMY YHCJIO TIOBTOPEHb TUIa IHUKIY 3a3JalieTip HeBiIOME 1
3aJICKATh Bl yMOBH JIOCATHCHHS IIIYKAaHOTO pe3yibrary. B
ITepallifHUX ~aJIropuTMax HEOOXITHO 3a0e3MeuuT  OOOB'SI3KOBE
BUKOHAHHS YMOBHM BHUXOJY 3 LMKy, TOOTO 30DKHICTBH IT€palliifHOTO
nporecy.

Hpuxaax 7. Cxiactu cxemy ajJrOpuTMy OOYMCIICHHS 3HAYCHHS
¢ynkii Y, 1m0 mojgaHa CyMOIO €JI€MEHTIB HECKIHUEHHOTO YHMCIIOBOTO
pAIy, IO CXOIUTHCS, BUIY:

1 2 3 4 1
+ + + R e SR EP

“lta 1+a® 1+a

U1 3HauyeHHqa a >1.0.

Y

OCKUTbKH SIK YUCJIOBUH PsJi HECKIHYCHHUH, TO JUIA NMPAKTHUYHUX
pPO3paxyHKIB OOMEXKYIOThCS JESIKUM YHCIOM €JIEMEHTIB, BUXOIIYHU 3
BUMOTH 3aJ1aHoi TouHOCT1 E oOuncnenns cymu Y.

YucjoBuid psii, M0 CXOAUTHCS, — II€ PSAJ BEIMYUH (CIEMEHTIB
psay), 3HAUYEHHS KOXKHOI 3 SIKUX MEHIE 3HAYeHHS MOIepPeaHbOl
BEJIMYUHU 1[bOTO psiAy. CyMa eJIeMEHTIB TaKOTo psiay — e CKIHUeHHa
BeIMUMHA 1 11 MoOxkHa 3HaiTu. IIpakTHYHO OOYMCIEHHS CyMH
CJIEMEHTIB TPUIUHAIOT, HAa YEProBOMYy €JEMEHTi, IO 3a CBOIM
3HAQYEHHSM MEHIIUN, HDK 3adaHa TouyHiCTh E. YciMa HacTynmHUMU
eJleMeHTaMu  (SIKI  BUSIBJIIIOTBCST  MEHIIMMHU 32 TOYHICTh E)
3HEeBaXKaeMo. SIKm1o adbCOIIOTHI 3HAUCHHS €JIEMEHTIB 3MIHIOIOTHCS TaK,
K TIOKa3aHO Ha PUCYHKY 14, To B cymy OyayTh BKJIFOYEHI TIIbKH 4
nepmux eaeMeHTH. [I’sTuii eleMeHT 1 HacTYIHI 3a HUM y CyMy He
BKJIFOYAIOTHCS .
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3HayeHHSA °
eJIEMEHTa PSIy °

Tounictb E -

1 2 34 5 67 8 9 1011 Homep enemenra psay

Pucynok 14 — 3anexxHicTh aOCOIIOTHOTO 3HAYCHHS €JIeMEHTa Py,
10 CXOJAUTHCH, Bl 10oro HOMepa

Ha pucynky 15 mnokazaHo airoputm po3paxyHKy cymud Y.
HakonnuyBaHHsI CyMH €JIEMEHTIB BHUKOHYETbCSI B Ojomi 7 3a
JOTIOMOT'0I0 PEKYPCUBHOIO BUPA3y

Y=Y+Z,
ne Z — 3HauYeHHSI YeProBOTr0 0OYMCIIEHOTO JI0JJaHKa CYMHU.

VY HaBeneHOMY anroputmi OJIOK 6 — mepeBipKa: Y CIiJ JTaHUM
nomaHok Z poxaBatd B cyMy Y? Ile HeoOxigHO poOWTH, SIKIIO
abCoNIOTHE 3Ha4eHHs goxanka | Z | > E i foro 3HaYeHHsAM He MOXHa
3HeXTyBaTu. llepeBipka psfiB, y SKUX MOXYThb ICHYBaTH BIJ €MHI
€JIEMEHTH, TaKOXX BHMKOHYETHCS 3a MOJyJE€M 3HAUCHHS €JIEMEHTA.
bioku 3 1 4 3amaroTh MOYATKOB1 3HAYEHHS CyMH Y 1 JOMOMDKHOI
BEJIMYMHM 1.
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1

C Ilouarox >

2

|
/ Been. A, E /

= i/(1+a)

6)\Ta1<
|Z|<E
Y=Y+Z / Bus. Y /

g | 10

1=1+1 C Kinens

PucyHok 15 — Alroput™ iTepaiiiiHoro 004 CItOBaIbHOTO MPOLIECY
10 npukiany 7

IIpy 1OOyIOBI ITEpalliiHOTO OOYMCIIOBAILHOTO  IPOIECY
HEMPUIYCTUMO BHUKOPHUCTAHHS OJIOKa «MOAU(IKATOP», TOMY IO B
iTepaliiHoMy TIpolleci HEMae YITKO BH3HAYEHOIO KIHUA LHUKIY
(KUIBKOCT1 IIOBTOPEHB ).

Buxin 3 iTepaiiiHoro 1muKIy MoKe OyTH BHUKOHAaHUM Ha OyIIb-
SAKOMY KpOIll TIPU JOCSATHEHHI 3aJ]aHO01 YMOBHM TOYHOCTi. MaeTbcsa Ha
yBa3l, 1110, SKIIO B HABEICHOMY MPHUKIal 3HAUYCHHS BEJIUYMHU a Oye
BBOJUTHUCS PI3HUM, TO Pi3HUM Oy/i€ 1 3HaYEHHS YeproBoro AoJaHka Z.
OTxe, 4YHCIO TOBTOPEHb MPU OJHIA 1 TiH caMid TOYHOCTI
CIIPOTHO3YBATH 3a3/1JIET1]Ib HEMOKJIUBO.
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Ipuxkaag 8. Cxiactu cxeMy alropuTMy OOYHMCIIEHHS CyMHU
eneMeHTiB paxy Y 3 Tounictio E = 107
A A* oA At eyat!
2X+1 6X+2 24X+3 120X +4 i X+3G-1"

4

Y=B+

BHUBEJICHHS Ha JIPYK 3HAYE€Hb BCIX E€JIEMEHTIB, 110 BXOASATh y CyMy, i
BU3HAYUTH iX KUIBKICTb.

AJITOpUTM OOYHUCIICHHS CYMHM €JIEMEHTIB Py HaBEIACHO Ha
pucyHky 16. JlomomixkHa 3MiHHA i BKa3ye Ha TMOPSJIKOBUN HOMEP
MOTOYHOTO eneMeHTa. OcTaHHe 3HAYeHHs 1 OyJie KUIBKICTIO €JIEMEHTIB

psany.
< 1 ITouaTox )
PP

Bsen.
ARBRX

3

E=10°
4 I
Y =B

Z=()'ATYE-X+i-1)

<;\\E¥E///,
1 Hi
Y=Y+Z

12— 14
Bus. Z Bus. Y, 1

(13 | 15
1= |1+1 ( Kineup
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Pucynok 16 — Anroput™ 00UUCIICHHSI CyMU €JIEMEHTIB PsIAy J0
npukKiIany 8
5 BKUIAZIEHI NMUKJITYHI OBYNCJ/IIOBAJIBHI
HNPOLHECHU

ITopsim 13 TPOCTUMU LUKIIYHUMHU TMPOIEcCaMu TpU TMOOYA0BI
QITOPUTMIB CKJAJHUX TIEPETBOPEHb BHKOPHUCTOBYIOTHCS BKJIAJICHI
IUKIIYHI 00YHCITIOBAJIbHI MpoIiec. BKIajeH1 IUKIM 3aCTOCOBYIOThCS
y BHINAJAKY PO3PAXyHKIB (QYHKIIM, 110 3aiexarb BiJl JIEKIIbKOX
apryMEHTIB.

BkiiajieHMM Ha3WBAE€ThCA ITMKII, 11O MICTUTh y COOl OJWH YH
JIeKUIbKa 1HIMUX IUKIIB. Ilukn, o OXOIUIIOE 1HIN  ITUKIIH,
HA3UBAETHCA 30BHILIHIM, a 1HII — BHYTpimHiMiH. OCHOBHE MPaBUIIO
MoOyOBU BKJIQJCHUX IIMKIIB — II€ OXOIUICHHS 30BHINIHIM ITUKJIOM
BHYTPIIIHBOTO YW JI€KUIBKOX BHYTpIlIHIX. KOXE€H LHKI OKpeMo
OpPraHi30BYETHCSI TOUYHO TaK, SIK 1 HPOCTHUM ITUKII.

Hpuxaax 9. Cxiactu cxemy ajJrOpuTMy OOYMCIICHHS 3HAYCHHS
GyHKIIiT y= asin(x + (1) , SKILO
xe(0;1.7], h_=0.1i a€|0;2|, h =02

[TapameTpu LMKIIIB 3MIHIOIOTHCS MOCII0BHO, TOOTO JJIsi OJTHOTO
3HAYEHHs MapaMeTpa 30BHIMIHHOTO LUKIY MapamMeTp BHYTPILIHbOIO
UKy IpUAMAaE MOCIIAOBHO YCi CBO1 3HaY€HHS (pUCYHOK 17).

1

( Ilouarok >
5 |

> x=0; 1.7; 0.1

+< a=0; 2; 0.2
[

4
Fy =asin(x +a)

5 |
Bus. x, a,

Y

6 |
< Kinens >
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Pucynok 17 — Anroput™ o04YuCIeHHs 3Ha4€Hb (PYHKIIIT JBOX
apryMEHTIB
3araiibHa KUIBKICTH OOYHCICHBh TiJa IUKIYy BHU3HAYAETHCS
JOOYTKOM YHCJIa TMOBTOPEHb 30BHIIIHBOTO LUKIY 1 BHYTPIIIHBOTO
UKy, BKIageHuMU B IUKIIIYHUX MPOIECaX MOXKYTh OYTH HE TUTbKHU
THIII IIUKJIN, aJie 1 PO3TalyKEHHS 1 pparMeHTH JIHIHHOTO THUITY.

Ipukaag 10. Cknactu cxemy aiaroputMy OOYMCIEHHS 1
BUBEJICHHS HA IPYK 3HAYCHb (QYHKIII]

fasin(x—n—a), AKIIO X =0 i a = x:
o -
— b —cos(x —a), B IHIOIMX BHIIaaKax.,

xe[-33], h =01  ae[-10;10, h =05

X

B anroputmi, mokazaHoMy Ha PUCYHKY 18, y BHYTpPIIIHBOMY
LUK MPUCYTHIA pO3rallykeHuil obOuucimoBaibHui mporec. Koxna
TUIKa PO3TAYKEHHS MOXKE MICTUTH (PparMeHTH JIHIMHOTO THITY

(6moxu 7, 8).
1
< ITouarok >
5 |

Bsen. 6
3 |
> x =-3; 3;

1]

’;/:—b—cos(x—a) ’7y:asin(X+a
|

~
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Pucynok 18 — Anroputm BKJIaJIEHOTO IIUKJIIYHOTO TIPOIIECY 3
pOo3ranyKeHHIMU
6 BUSHAUYEHHSI HAUBLJIBIIOIO TA HAMMEHIIIOI'O
3HAYEHb ®YHKIIII

3naxomkeHHss MIN ta MAX 3HaueHHsI QyHKIIIT OpUITycKae, 110
¢yHKIIIS BU3HAUYCHA HA 33aJIaHOMY 1HTEpBajl 1 HEOOXIJHO BU3HAYUTU
Haioutpime (MAX) um nHalimenme (MIN) cepen Hux. OCKUIbKA
aHAJIITUYHUI BUpa3 PyHKIIT HE3MIHHMUI Ha 1HTEPBaJl BU3HAYCHHS, TO
pi3HI 11 3HAYEHHS YTBOPIOIOTHCS 3a PAXYHOK 3MIHU IapaMeTpiB
(aprymenTiB) wmi€i ¢gynkuii. Tomy mpoueaypa BusHaueHHs MIN Tta
MAX 3HaueHHs (yHKI[Ii BAKOHY€ETbCS y ITUKIII.

Ilepen mouatkom 1mukny 3a Bu3HaueHHIM MIN un MAX
3HayeHHs ¢yHKIT Y=f(x) oOuMCHIO€ThCS TMepiie 3HadYeHHsS Y1
dyukii, ke npuiiMaetbes 32 MIN yu MAX, t00T0 Ymin=Y1 4u
Ymax=Y1. Hdami anga oO4YMCIICHHS HACTYIMHOTO 3HAa4YeHHS (QYyHKIII
3MIHIOEMO 3HAYEHHsI TapaMeTpa IUMKIY 1, SKIIO HOBE 3HAYCHHS
napaMmeTpa MpUIyCTUME, OOYUCITIOEMO BiAMOBIIHE 3HAYEHHS (DYHKIII].
Otpumane 3HaueHHs GyHKIIT Y2, 3aJe)KHO BIJ YMOBHM 3ajavi,
nopiBHIOEMO npH 3HaxoKeHHI MIN 3 Ymin, mpu 3HaxomkeHH1 MAX
3 Ymax.

Axmo Y2< Ymin, To Ymin npuiitmae 31adeHHs Y2 (Ymin=Y?2),
a JKImo Y2>=Ymin, TO Ymin 3aJMIIa€ CBOE€ 3HAYECHHS, ITICISI YOO
3MIMCHIOETBCS TIEpeXiJy 10 OOYMCICHHS HACTYIIHOTO 3HAYEHHS
napametpa. [licas 3Minu nmapaMmerpa MUKITY MPOIEC TOBTOPIOETHCA.

[Ipu 3naxomxenHi MAX, Y2 mopiBHIOETbCS 3 Ymax. Skiio
Y2>MAX, to Ymax npuiimae 3HaueHHS Y2 (Ymax=Y2), iHakIie
Ymax 30epirae cBO€ 3HA4YEHHSA 1 MICIAS 3MIHU MapaMmeTpa IUKITY
MPOILIEC MOBTOPIOETHCS.

Bce 11e MmokHa onucati MaTeMaTHYHOIO 3aJICKHICTIO:

Yi , saxmo Yi > Y max

MAX: Ymax= .
Y max, sgxkmo Y1 <Y max

. Yi , AKIO Yi <Y min
MIN: Y min= . . .
Ymin , skoio Yi =Y min

ne Y1 — HacTymHe 3Ha4eHHS (yHKITII.
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Buxing 3 mumkiy 3a1HCHIOETBCS TICIAS JOCSATHEHHS MMapamMeTpoM
BEpXHbOI Mex1 1HTepBany. Ciin 3a3HAUUTH, 11O MPU PO3B’SI3aHHI
Takux 3aaa4d maetbca He mpo MIN un MAX ¢yukiii, a npo MIN uu
MAX cepen oGuucieHux 3HaueHb Ii€i ¢yHkii. [le moscHioeTbCs
TUM, L0 KOMIT'IOTEp OOYMCIIIOE NUCKPETHI 3Ha4YeHHS (YHKIT Mpu
BiANOBIAHUX JTUCKPETHUX 3HAUYCHHAX mapaMeTpa Ta aiiicauiit MIN uu
MAX moxe Oyt MiK HUMH (pucyHOK 19). [liIBUIIMTH TOYHICTH
Bu3HaueHHsT MIN uyn MAX MoO)XHa 3a paxyHOK 3MEHILEHHS KpPOKY
3MiHU MapameTpa UKIY.

Y ,
Ymax
/\ Ylmm Y=1{(x)

Pucynok 19 — MakcumMainbHe Ta MiHIMallbHE 3HAYEHHS (PYHKITIT

Hpuxkaag 11. Ckiactu cxemy alropuTMy  BHU3HAYCHHS
MIHIMATBHOTO 3HA4YeHHS (QYHKIi y=|a|-e**, MpW 3MiHI apaMeTpa X
Bia 0 1o 4, 3 kxpokom h=0.5.

Anroputm momryky MIN 3HaueHHs 1i€i (yHKIT HaBeIEHO Ha
pucyHky 20. [Ipu3HaueHHs1 OJIOKIB:

OJI0K 2 — BBEJCHHS 3MIHHUX a, b;

0JI0K 3 — Ha/IaHHS TTOYaTKOBOTO 3HAYCHHS MTapaMeTpy LUKIY X;

010k 4 — OOUYMCIIEHHS MEePIIOro 3HaUYCHHS (QYHKIIIT;

0510k 5 — 3miHHIN MIN npucBoroeThcs nepiiie 3HaYeHHs (DYHKIIIT

0J10K 6 — OJIOK yIpaBIIHHS LIUKJIOM;

0JIOK 7 — 00YMCIIEHHS HACTYTHOI'O 3HaYCHHS (DYHKIIII;

050k 8 — TMOPIBHAHHS HAcTynmHOTo 3HadeHHs (yHkiii 3 MIN.
SAxkiio yeprose 3HaueHHs GyHKIT MeHiie, HiK MIN, To MIN npuitmae
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e 3HadeHHs (00K 9) Ta 3A1MCHIOE TIEpeXi 10 YeproBOro 3HAYCHHS
napaMmeTpa. Y npotuiexHoMy Bunaaky MIN 30epirae cBoe 3HaUEHHS
Ta 3A1MCHIOE TIepeXiJl JO YeProBOro 3HAYCHHS MapameTpa;

omok 10 — mpyx MIN 3HaueHHs QyHKIIIT;

050k 11 — BUX111 3 AJITOPUTMY.

1
< Ilouarox )
5 |

BBen. a, b

TakK |
[ MIN =y

10 —!
Bus. MIN

11 |
( Kinennp )

Pucynok 20 — AIropuT™ BU3HAYEHHSI MIHIMAJIbHOTO 3HAYCHHS
byHKITI
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7 1TOIIYK I BUBIPKA EJIEMEHTIB MACUBY

MacuB — ynopsiIKoBaHa CyKyIHICTb €JIEMEHTIB OJTHOTO THUITY, IO
Mac iM'a. [1o3urs ereMenTa B MaCUBl MOYKE BH3HAYATHCA JIEKIIbKOMA
BUMIpaMU 1 BKa3y€ThCA 1HACKCAMH, 110 3alMUCYIOThCA 3 IM'IM MacuBy.

Inpexc — KoHCTaHTa, 3MIHHA Y1 BUPA3.

EjleMeHTOM MAcCUBY Ha3MBalOTh 3MIHHY 3 1HJEKCOM. 3HAYCHHS
3MIHHMM 3 1HIEKCOM MPHUCBOIOIOTh 3a TaKUMH K TMPaBUJIAMH, IO 1
IIPOCTUM 3MIHHUM.

MacuBu XapakTepHu3yIThCs PO3MIPOM Ta po3MipHIcTIO. Po3mip
MacMBY — KUIBKICTh €J€MEHTIB MmacuBy. Po3mipHicTb MacuBy —
KUIBKICTh BUMIPIOBaHb MAaCHUBY (KUIbKICTh 1HJIEKCIB).

A= al,az,a3,a4,a5,a6,a7,...,an} -

OJIHOBUMIpPHUN MacHB.

— IBOBUMIPHHM MAacCHB.

AJITOpUTMAMM MOLIYKY i BHOIpKH peani3yloTh MNPOUEIYypPH
BUOIPKM OJIMHOYHUX €JIEMEHTIB YH €JIIEMEHTIB TpyIu, (HOpMyBaHHS

MAacCHBIB €/IeMEHTIB, 3Ha4YeHp | — I0Th BU3HAYEH] YMOBU
. O4aToOK
(KJII0YOBI  O3HAKH). YM aaloThbCs  BHUpa3zaMu
. 2

aprupMeTUIHOTO a00 i=1:N

Kio4yoBa o3Haka — o bKa XapAKTEPUCTHK, IO
BiAPI3HAIOTH OJIUH| €JeMe Beex. X, (IOPAIKOBUM  HOMED
eJIEMEHTa B MAacHBI, BHAUE oMCHTA 1 T. 1.).

IIpukaan 12. Macus X cvqazlaersm—N—brpreﬁOBHx KOHCTaHT X;.
Po3pobOutu cxemy anro i=0 1 MacuBy B, 110

CKJIQA€ThCS 3 JOJATHUX Y .
B amroput™mi (pucyHQ¥->  _ 1IN T BIAMOBIAHOCTI O3HAKU
BUKOHYE OJIOK 6.
biok 8 dopmye H
MacuB B 3 ememenT
po3mipy macuBy B.

0 YTBOPIOIOTH
HO1 ] BIJIOBiIA€E




Pucynok 21 — Anropurm 1muuaamuu:1acmay B, mo ckimamaerbes 3
o ITouaTok By X
2
Mpuknan 13.'Ma*cﬂ‘< i=1;N

Po3pobutn cxeMy anro ; €HH
HanoLTemuM (MAKX) 3Ha}e/ Been. X.

CJIOBHUX KOHCTAHT X;.
eJJeMeHTa X; 3

B amroputmi (pPICYHZK 2 a4eHHl eJIEeMEHTa 3

MaKCHUMaJIbHUM 3Ha4yeH MAX = X PKHOTO €JIEMEHTa MAacCHBY
MOPIBHIOIOTHCS 13 3Mi ! DK 6), skii y Osomi 4
IIPUCBOKOETHCS 3HAYCHHS [ 5 1N Ta MaCI/I.By..BJIOK 7 3MIHIOE
MaKCUMaJIbHE 3HAHEHHS é;; ’ By B BMIHHIH MAX, sKII0

HACTYITHUM €JIEMEHT X i 1\/'6
[Ticna mepebopy BCl

Oyze BiamoBigaTu Haﬁ6iT~| 7

y 3HaUeHHS 3MIHHOT MAX
eJIEMEeHTIB MacuBy X.

Bus. MAX

9 |
( Kinens )




PucyHnok 22 — AJIropuT™ BU3HAYE€HHSI MAaKCUMaJIbHOTO 3HAYEHHS
€JICMEHTIB MaCUBY

8 ObPOBKA O/JHOBUMIPHUX MACHUBIB

CxeMu anropuTMiB OOYMCIEHHS CYMH 1 JIOOYTKY KIHIIEBOTO
qucjia €JIEMEHTIB MacHUBY SIBJISIOTH COOOI0 LHUKIIYHI aJITOPUTMHU.
[TapameTrp LUKy — NOPSIAKOBUKA HOMEDP €JIEMEHTA MACUBY.

ANropUTM, 10 HABEACHUW HA PHUCYHKY 23, J1a€ MOXJIMBICTb
BU3HAUUTHU cepeHe aprupmeTnyHe 3HaueHHs 20 enemeHTiB MacuBy K,
1 — MOPSAIKOBUI HOMED €JIEeMEHTa MaCHUBY.

VY 0ol 6 HAKOMUYYETHCA CyMa S MpH MOCIIIOBHOMY TiepeOopi
eneMeHTiB MacuBy. [loyaTkoBuil cTaH S — HyJb, 110 BU3HAYAETHCS
onokom 4. Cepenne apudmeTnyHe 3HaueHHsS SR KiHIIEBOTO uucia
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: S
CJICMCHTIB MAaCHUBY BH3HAYAETBCS 3a (opMyInoro: SR =1, e S — cyma

eneMeHTIB, K — KUJIBKICTh €JIEMEHTIB.

Cxema anroputMmy, 110 HaBEJACHA Ha PUCYHKY 24, nae 3Mory
BU3HAUUTH J00yTOoK 20 enmemenTiB MacuBy K. VY Omomi 6
HaKoOMU4UyeThCa J00yTOK P mpu mocnigoBHOMY mepebopi eIeMEHTIB
macuBy. [louaTkoBuii ctan P — onuHMI, 1110 BU3HAYAETHCS OJIOKOM 4.

1 1
< Ilouatok > ( ITouarox )
[
2 [
3 I

3
Been. Ki Bgen. Ki

S=S+K
| P=P*K
7 | |
’7 SR=S/20 7 |
o [ Bus. P
Bus. SR |

8
9 | < Kinens >
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Pucynok 23 — Aroput™ BU3Ha4€HHS PucyHOK 24 — AJIFOPUTM BH3HAYCHHS

CepeIHbOro apu(pMETUYHOTO JOBYTKY €lleMeHTIB MacHBY
3HAYEHHS €JIEMEHTIB MACHUBY

9 ObPOBKA IBOBUMIPHUX MACHUBIB
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Jsi 1BOBUMIPHHX MAacHBIB IPOLELYPH BBEACHHS, 0OpOOKH,
BUBCJICHHS C/ICMCHTIB OyAyIOTbCS Ha OCHOBI BKIIAJCHUX LMKIIYHHX
O0OYHCITIOBAIBHUX aJTOPUTMIB.

IpuHnunm  noOynoBH — alroputMiB  oOpOOKM — ABOBHMIPHHX
MacHBiB po30epeMo Ha PUKIIAI] plIJ_IeHHH 3a/1aqi.

Hpuxaang 14. 3agaHo ABOBUMIPHUM MacuB X YHCIOBHUX
enemeHTiB (K pmeiB 1K CTOBnuiB) Buznauntu:

— PI3HULIIO MIXK I[O6YTKOM 1 cymoto enemeHTiB > 10 y macubi X;

— MaKCUMaJIbHUW €JIEMEHT FOJIOBHOIT JiaroHajai MacuBy X.

Cxemy anropuTMy HaBEJICHO HA PUCYHKY 25.
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Pucynok 25 — Anropurm 1o npuknany 14
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	факультет автоматики, телемеханіки та зв’язку
	Кафедра обчислювальної техніки і систем управління

	x = 0
	y = |a|∙ebx,
	MIN = y
	y = |a|∙ebx,
	так

	MIN = y
	№ з/п
	Графічне
	зображення
	Функції
	логічне заперечення або операція «НІ» позначається знаком .
	Рисунок 5 – Алгоритм обчислення значення функції

	У прикладі вказано дві умови (X < 0  X  0), але в алгоритмі достатньо записати одну з них: X < 0. Цей блок має два виходи: вихід на блок 4, якщо X < 0, та вихід на блок 5, якщо X  0.
	Приклад 3. Скласти схему алгоритму обчислення функції Z:
	блок 7 – обчислення наступного значення функції;


