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BCTYN

[udposa cucrema TecTyBaHHS Ma€ JBOPIBHEBY 1€pApXIUHY CTPYKTYpY. BepxHiii piBeHb
CTBOPEHHUH Ha OCHOBI cTaHJapTHOTO nopTtatuBHoro komin 'orepa (I1K). Ha HmxabOMYy piBHI
3HAXOJMTBCA CHeLianbHuit mpuctpiit (Hagani "TIPUCTPII"), no sxoro Ge3nocepeaHbo

i1 € THY€EThCS 00°€KT, SIKUM NEpEeBIPAETHCS. 3B I30K MK HIDKHIM Ta BEPXHIM pIBHEM
3/IIHCHIOETHCS Yepe3 MopT MOCII0BHOI nepeaayl gaHux RS—232.

Jljis onTUMaJIbHOTO (PYHKIIIOHYBaHHSI CUCTEMU BEPXHBOTO PIBHS Oa)kaHO 3a0€3MeUnTH HACTYIIH1
xapakrepuctuku [1K:

TaKTOBA YaCcTOTa IEHTPAIHHOTO Mpoliecopa He MeHIe, Hik 600 MI;
oOcsr onepaTuBHOI IaM’AT1 He MeHIe, Hibk 128 MO;
pO3IUThYA 3AATHICTH PEKUMY MOHITOpA HE MeHIe, HbK 1024x768 mikcernis;

HasBHICTH nociigoBHOoro COM nopra, abo npu #ioro BiacytHocTi HasiBHICT USB nopra 3
nepexinaukom USB — COM;

onepauiitna cucrema Windows XP, a6o Windows 2000. [Ipu 3acTocyBaHH1 iHIIUX
omnepamiifanx cucreM, Hanpukian, Windows 95, Windows 98, Windows Me mo>xiuBi 3001
y QYHKIIOHYBaHH1 IPOTpaMu BEPXHHOT'O PIBHA.

Ha BepxuboMy piBHI HIU(PPOBOT TECTOBOT CUCTEMHU BUKOHYIOTHCSI HACTYIIHI 334aul:

3/IIHCHIOETHCS KEPYBAHHS IPUCTPOEM HUKHBOTO PIBHS;

3aJIal0ThCS TapaMEeTPH MEePEBIPKU KOHKPETHOTO MpUcTporo P3A;
(bopMyrOThCs IUPPOrpaMu NEPEBIPKY;

B1100paXkaroThCsl pe3ysIbTaTu NEPEBIPKU Ta 31HCHIOETHCS IXHIN aHaI3;

3/IIHCHIOETHCS apXiBYBaHHS pe3y/IbTaTiB MEPEBIPKHU.

Ha HmxHbOMY piBHI peanizyloThCsl HACTYIHI (QyHKIII:

3/IIHCHIOETHCS IEpBUHHA 00poOKa Ludporpam nepeBipku;
TeHEPYIOThCSI aHAJIOTOB1 CUTHAJIM TPHOX CTPYMIB Ta TPhOX HAIPYT;
KOHTPOJIIOETHCS CTaH AUCKPETHUX BXOJIB 00‘€KTY MEpEBIPKY;

3/IIHCHIOETHCS PEECTpaLlisl YaCOBUX IHTEpPBaIB.

B oaniti incmpykuyii onucyemucs cneyianbhe npoepamue 3abezneuents 0Jis yugpoesoi cucmemu
mecmy8aHnHtsl, sike IHIYianiz08amne Ha 8epxHbomy pieHi cucmemu — Ha I1K.

Cneyianvre npoepamue 3aoe3nevenns "GRAN Test System" npuznauene 0nsi npucmporo
"P3A-TECTEP", pospobnenoco AT "FOHITI"






1. TEPMIHU TA OCHOBHI MPABUIIA POBOTU 3 IHTEP®ENCOM NMPOIPAMU

InTepdeiic nporpamu — 1ie Habip 3aco0iB KepyBaHHS poOOTOIO Nporpamu. BiH ckiagaerbes 3
OKpEMHMX €JIEMEHTIB KEpYBaHHS Ta €JIEMEHTIB B11oOpakeHHs iH(opmariii.

KaauHyTu — BUKOHAaTH OJIHOKpaTHE HaTUCHEHHS J1BO1 KiaBimi "mumi". Kilannyru Ha neBHOMY
€JIEMEHTI KepyBaHHS 03HAYa€, 10 CIIOYaTKy HEOOXIHO MePeMICTUTH Kypcop "mui" 10
BUOPAHOIO €JIEMEHTY, a HOTIM HaTUCHYTH JIIBY KJaBimry "mumii".

JBivi KJIAIHYTH - BUKOHATH MOJBIHE IIIBUJIKE HATUCHEHHS JIIBOT KJIaBImIi "MumIi", iHTEpBa
MDK JBOMa HaTUCHEHHSIMH TIOBUHEH OYTH MIHIMAJIbHUH.

Hatucnyrn koM0OiHauniro KJIaBilll — 03Hayae CrI0YaTKy HAaTUCHYTH MEpIIy KIaBilly KOMOIHAwil
Ha KJaBlaTypi, a MOTIM YTPUMYIOUH LI0 KJIaBillly HATUCHEHOO, BUKOHATH HATUCHEHHS APYroi
KJ1aBilIl KOMOIHALI].

AKTHBI3yBaTH ejleMeHT KepyBaHHs (BUOpPaTH eJieMeHT KepyBaHHs, Ha1aTH ilomy ¢okyc).
[le Mo>Ha 3IACHUTH 3a TOMOMOTOI0 MaHimysTopa "Mumil" abo 3a JOTOMOT00 KJaBiaTypu. 3a
J0TIOMOro0 "MuIIl" cCoYaTky Kypcop MiABOJUTHCS 0 NOTPIOHOTO €J1eMEHTa KEpyBaHHS Ta
HaTHUCKAETHCS JTiBa KiaBima "mutri". 3a 10moMoTroro KJIaBliaTypu Uit BUOOPY MOTPIOHOTO
eJIeMEeHTa KepyBaHHs HeOOXITHO NIITXOM HATUCHEHHs Kiaimii Ta0ysamii <Tab> uu komOinamii
knasim <Shift +Tab> nepemictutu Gokyc yBoay Bii aKTUBHOIO €JI€MEHTA JIO MOTPIOHOTO.
Hatucnenns xnasimi <Tab> npuBoauts 10 BHOOPY HACTYIHOTO €1€MEHTa KEPYBaHHS,
<Shift+Tab> - nonepenHLOTO.

IlepeMicTUTH — BUKOHATH MEPEMIIIEHHS 3a H01oMororo "murii". JIjist iboro croyatky
HEOOXI1THO TIepeBECTH Kypcop "MuIi" 10 eIeMeHTa, IKHI MepeMIllaeThCs, MOTIM HATUCHYTH
JIBY KaBimy "Mumi" 1 yTpuMyrouu ii HATUCHYTOIO, IEPEMICTUTH €JIEMEHT B HEOOX1HE MICIIE Ta
BIIYCTUTH KJaBimry "mumii".

Buainutu ¢pparment — onepaiiis, npu3HadeHa JUisl BUAUICHHS parMeHTa TeKcTy ado
¢dbparmenTa rpadigaoro 300paxxkeHHs. s BuaiieHHs pparmMeHTa He0OX1JHO MEPEMICTUTH
Kypcop "mumii" 10 nmoyaTky BUAUIEHHS, HATUCHYTH JIBY KJjaBiuly "mMuii" Ta, He BIAIYCKalOuH,
MEePEeMICTUTH ii 10 KIHLS BUIUICHHS 1 BIIMYCTUTH KJIaBimry "mumi".

IlikTorpama — ymoBHe rpadiqae 300pa>KeHHsI TIEBHOT KOMaHT1, HAITPUKJIaI, 300pakeHHS
KOMaH/I1 BIKOHHOT'O MEHI0, a00 300paK€HHsI KOMaHJ[, PO3MIIIEHHUX Ha MaHeNl IHCTPYMEHTIB

(puc. 1.1).

Bikno — crangaptanii 06’ekt cuctemu WINDOWS, B sikomy BimoOpaxaeThes iHGopMaris
(puc. 1.1) 1 sskuit € OCHOBOIO JJIs1 IHIIUX €JeMEHTIB iHTepdeicy. € neKiibka TUIIB BIKOH:

* TOJIOBHE BIKHO NPOTpamy;

MOJAJIbHI BIKHA;

= HeMOJanbHI BIKHA;

= 11aJIOTOBI BIKHA.



GRAN Test System 3.1

. KHonka MakcuMizyeaTtH
JaronoBoK BikHAa

KHonka MiHiMizyBaTH KHonka 3akputH

MNMaHens IHCTPYMEHTIE \ /
=101 %]

[onoEHE BIKHD

MikTorpama BikoHHOro MeHw lonoBHE MEeHW

Moawne ©O0'ext MpoTokon  KoHdirypauia ~ Jdosiaka

0o ]| EEE| = 2]

x
Harep nopra: I'I _I

— llianoroee BiKHO

Cracyear |

IHpopradiiHui
pPAAOK

Puc. 1.1. lNonoeHe ma diasiozose gikHa rpogpamu

ITix gac 3aBaHTa)XCHHS POTPAMU BIIKPUBAETHCS TOJIOBHE BIKHO 1 MOXKYTh BIJKPHBATHCS 1HIII
JIoYipHi BikHA TIporpamMu. [1ix 9ac 3aKpUTTS rOJIOBHOTO BiKHA — 3JIIHCHIOETHCS BUXIJT 3 TPOTPAMH.

SIKIIO BiIKPUBAETHCS MOJIAIBHE BIKHO, TO/II II€ BIKHO OTPUMYE (POKYC 1 KEpYBaHHS MOXHA
3MIIHCHIOBATH TUTBKU y HHOMY, a JIJIsi pOOOTH 3 IHIIMMH BIKHAMH ITPOTPAMH HEOOXITHO I1€ BIKHO
3aKpHTH.

SIK1I0 BIKHO € HEMOJIAJIbBHUM, MOKHA BCTAHOBHUTH (DOKYC Ha IHIIIEC BIKHO, HE 3aKPHUBAIOYH JAHE
HEMOJAJIbHE BIKHO.

JliayioroBi BikHa MpU3HAYEHI JIJIS 33]JaHHS Y1 3MIHM [TEBHUX MmapameTpiB. JliaioroBi BikHA €
MOJAILHUMHU 1 MicTATh KHOIIKH "'3acTocyBaTu' Ta ""CracyBaTu'', HATHCHCHHS SKHX IIPUBOIUTH
JIO 3aKPUTTSI BIKHA 1 IS ITIITBEP/DKEHHS YM CKAaCYBaHHS BBEJICHUX 3MiH (BiIIOBIIHO KHOIIKA
"3acrocyBaTu' ta '"CkacyBaru").

Bynp-sike BIKHO MICTHTB 3aroJioBOK, B IKOMY BioOpa’keHa Ha3Ba BiKHA; KHOTIOK KEPYBaHHS
BIKHOM B IIpaBiii 9aCTUHI 3ar0JIOBKa; BIKOHHE MCHIO 3 TICPETIKOM KOMaH]T KePyBaHHS BIKHOM Ta
KIIIEHTHY YaCTUHY, Y SIKil BiToOpakeH1 iHIII eJIeMEHTH iHTepdeicy. 3a TOTOMOTo0 KHOTIOK
KepyBaHHS MOXHa 3/ICHIOBATH MiHIMI3aI[if0 HEMOJAJILHOTO BiKHA (3TOPTAHHS JI0 PO3MIpY
MIKTOTPaMH ), MAKCHMI3aIlil0 HEMOIATBLHOTO BiKHA (PO3TOPTAHHS JI0 PO3MIPY €KpaHy),
BITHOBJICHHSI ITOTICPETHROTO PO3MIPY HEMOJAIBHOTO BiKHA, 3aKPUTTS BIKHA Ta BUKITUK
nmorioMord. Li »x QyHKITIT MOKHA 3TIHCHIOBATH 1 332 JOTIOMOTOTO BIAMMOBITHUX KOMaH]T BIKOHHOTO
MEHIO, SIKE€ BUKIIMKAETLCS 200 3a JOTIOMOror0 "MuIm", MIIIXOM HATUCHEHHS KHONKH "Muiii" Ha
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TEPMIHM TA OCHOBHI MPABUJIA POEOTU 3 IHTEP®OEUCOM NPOrPAMM

MIKTOTpaMi B JTiBil YaCTUHI 3aroJIOBKa BikHA, 00 3a JOIMOMOTO0 KJIaBIaTypH, MUITXOM
HaTUCHEHHS KoMmOiHanii kiaBinr <Alt+BackSpace>.

3a J0IMOMOTr0I0 3aroJI0BKa MOYKHA BUKOHYBATH IEPEMIIIICHHS BIKHA 110 eKpaHy aucriies. [lany
(G YHKIIII0 MOYKHA TAaKOXK 31HCHIOBATH 3a JIOTIOMOTOIO BiIIIOBITHUX KOMaH,I BIKOHHOTO MEHIO.

SIK1I0 BIKHO € HEMOJJAIbHUM, MOKHA 3MIHIOBaTH HOTO PO3MIip 3a TOTOMOTor0 "mMutri" abo
KOMaH/[ BIKOHHOTO MeHI0. 1100 3MiHHTH po3Mip BiKHA 3a JIOTIOMOTO0 "MHIII", HEOOX1THO
MIABECTH KypCOp J0 KPOMKH BiKHA (TIpH IIOMY Kypcop "MuIi" 3MIHUTH CBOIO popMmy),
HATUCHYTH JIIBY KJIABINTy i, TPUMAIOUYH il HATHCHYTOIO, IIEPEMICTUTH KYpCOP Y HAMPSAMKY
MOTPIOHOT 3MIHU PO3MIpY.

I'onoBHe MeHI0 — HAa0ip MYHKTIB MEHIO, KOKCH 3 SIKHX MICTHTb ITIIMEHIO 3 HA0OPOM KOMaH]T
(puc. 1.2). YpaBiiHHS TOJOBHUM MEHIO MOJKE 3]1IHCHIOBATHCH 3a JOIIOMOTo0 "Mutii" abo 3a
JIOTIOMOTO¥0 KJaBiaTypH. [[ist Toro, mo6 BuOpaT MOTPiOHMI €JIeMEHTa MEHIO, JI0 HHOTO
HEOOX1THO MIIBECTH KypCOp Ta HATUCHYTH JIBY KiIaBinny "Mumii". 3a TOTIOMOTOIO KIlaBiaTypu
VIpaBIiHHS 3IHCHIOETHCS HACTYITHUM YnHOM. CriouaTKy HaTUCKaeThes Kiasima <F10>, micis
IILOTO 32 JIOMIOMOTOFO KJIABIII 3 CTPUIKAMU BHOUPAETHCS MOTPIOHNH MyHKT YM KOMaH/1a MEHIO Ta
HaTUCKaeThes Kiapima <Enter>. KpiM Toro, 1eski KOMaHI1 MOXHa BUKOHATH 0€3M0CEPEIHbBO,
BUKOPHCTOBYIOUH KJIABIIIII IIBUAKOTO BUKJIHMKY. SIKIIIO KOMaH/1a MOXKE BUKOHYBATHUCH 32
JIOTIOMOTO¥O KJIABIII IIBUIKOTO BUKIIMKY, TOl Ha3Ba ITi€l KIaBilii i KOMOIHAIIIT KJIaBimr Oy e
BiJoOpakaTHCs CIIpaBa BiJl HA3BHM MYHKTY MEHI0, Hanpukias, ""Buxix  Alt+X" (puc. 1.2).

MaMeHw

=10l x|

Moayne OCf'ekt MpoTokon Kol

HezanemxHe Axepeno

irypauia  Aosigka

& =la 2|

AWCTAHWIFHHA 3aXHCT
CTPYMOEHA 3aXHCT

MpocTi pene 4
CHHXpOHIZaTop (AeMa)

CneuianizoeaHi nporpany  F

QcuHnorpad

Brxia

Puc. 1.2. [NidmeH0 205108HO020 MEHH rpospamu
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JlokajbHe MeHI0 — Habip KOMaH, SIK1 CTOCYIOTbCs BUOpaHOro 00’ekTy. Lle MeHIo BiIKpUBa€eThCS
LUIIXOM HaTUCHEHHS npaBoi kiasimi "mumi". Kypcop npu npomMy NOBHHEH 3HaXOAUTHUCH HA
BUOpaHoMy 00’ekTi. CTpyKTypa Ta KEpyBaHHS JOKAJIbHUM MEHIO € aHAJIOTTYHUM MIMEHIO
TOJIOBHOTO MEHIO.

ITanennb iHcTpyMeHTIB — Ha0Ip KHOMOK 3 MIKTOIPaMaMu, 3a JOMOMOIOI0 SIKUX MO>KHa BUKOHATH
neBHi komauau (puc. 1.1). Sk npasuso, 1ie HalOLIBII B)KMBAaHI KOMaH/H 3 IEPETIKy KOMaH/]
TOJIOBHOT'O MEHIO.

Indopmaniiinuii pagok — 061acTh B HIDKHIN 4aCTUHI BIKHA JUIS B110OpaKeHHsI IEBHOL
1HpopMarlii.

CxpoJinr — cmyra npotsaranss. Lle € crangapTHuil eneMeHT kepyBaHHs cuctemMu Windows.
Po3pi3HAIOTH BEpTUKATIBHUIN Ta TOPU3OHTANBHUN CKpOiHTrH (puc. 1.3). Enementamu kepyBaHHS
CKpPOJIIHT'a € TIOB3YHOK Ta KHOTKH 31 CTpiIKaMu. [I0B3yHOK BKa3ye Ha BITHOCHE MOJIOXKEHHS Ta
MO>K€ B110Opa)kaTu MPOIOPLII0 BUIUMO]T Y BIKHI 1HPOpPMAI[ii CTOCOBHO BCHOTO O0CATY
iHpopMmaii. [lepeMilieHHs TOB3yHKA 110 CMY31 J1a€ 3MOTY KOPUCTYBauy MPOKPYUYBaTH BCIO
iHpopMmaito. [IpokpyuyBaTH iHPOpMAIIIO y BIKHI MOKHA 132 JI0IIOMOI0I0 KHOIOK 31 CTPUIKaMHU.
B npomy BUnaaky npokpydyBaHHs OyJie 31iICHIOBATUCH JUCKPETHO 3 IEBHUM KpoKoM. CTpiiku
KHOIIOK BKa3YylOTb HalpsiM NpoKpyTKu. [IpokpyTKy MokHa 3/11ICHIOBATH 3 OUIBIIUM KPOKOM
JUCKpETH3allii, KJIalaloyu Ha CMy31 IPOKPYTKU MK MMOB3YHKOM Ta KHOTIKOIO 31 CTPUIKOIO.

=1oi x|
0.0969 45.8225 -84.56578 «|| BepTukansHuia ckponinr
0.0974 56.1600 -75.4079
0.0973 61.5042 -69.58853
0.0985 66.0374 -59.3741
0.0930 65.8595 -47.7266
0.0935 69.7061 -35.2268
0.1000 65.8595 -22.1588
0.1005 65.4729 -5.5226
0.1010 60.6753 5.1136
0.1015 54,4667 15.7497
0.1021 45.8470 3z.1018 NoszyHok
0.1026 35.0985 45.4539
0.1031 25.5033 57.3855
0.1036 15.0615 67.58987 KHOMKa KepyeaHHs
0.1041 7.0553 76,1352
0.1045 -4,2332 8z.1011
0.1051 -15.2394 85.7094z |w
Kl | M g

[opu30HTANBHUI CKPOAIHT

Puc. 1.3. BepmukarnbHuli ma 2o0pu3oHmarbHUl CKposiHau

3akJiiajka CTOPiHKH — MpU3HAYEHA JJI TPYIyBaHHSA 32 (YHKI[IOHATHHOIO 03HAKOIO CJIEMEHTIB
KepyBaHHs Ta Bi1oOpakeHHs iH(opmallil y BikH1. Y BIKH1 B1100paxaroThCsl TUIKH €JIEMEHTH
aKkTUBHOI1 (BUOpaHoi) cTopinku. [lepexin Ha 1HIY CTOPIHKY MOKHA 311MCHUTH 32 JOIOMOI0I0
"Mumi" abo kiaBiaTypu. 3a J0MOMOroo "Mumii" — HeoOX1IHO Kypcop MIABECTH 10 MOTPIOHOT
3aKJIa/IKH 1 KJIAHYTH Ha Hii. [lepexin 3a 1omoMororo KiiaBiaTypH 3IHCHIOETHCS IIUITXOM
HaTUCHEHHs KoMmOiHanii kiasiul, <Ctrl+Tab> o Tux nip, noxu He Oyae BubpaHa notpidHa
CTOpIHKA.
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I'pynoBe nose — npusHaueHe AJs TpylyBaHHS HAOOPY €IEMEHTIB KEPyBaHHSI Ta €JIEMEHTIB
BiT0OpakeHHd iH(popmaii y BikHi (puc. 1.4).

JanexHi nepeMuKaui

HezanexHui nepemMukay

[pynoee none

Jaxknaaka cTopiHKH

Kondirypauin

Bick »

I I'apmoHiKuI ,[lianasoHl I'pacpikal Ipyk I BaraaniI

= Tum

£ MaorapugnivHa wekana

% KinbkicTe noginok:

|1D
iD.DiDEI

7 Kpok noginke:

rHazea

——

KINBKICTE SHAKIE MCAA KOMW——

¥ AETo

—

—DlgiHHLI EMMIPHIESHH:

Macwrad
" ABToMacwTat
" Macwrad:

£ Mesi -
HAIHIMY A

ID.SUUU

0.0000
0.0000

FEKCHMYM

£ Macwrat no niasikeay

¥ 3 BpanyEaHHar HunA

rBucora niggikoH

(¢ ABTOEMZHEYSHHA

" Bucota: IEEI

{7 Blcota no nigeikHas

J6eperTi... JEBaHT SHIATH. ..

JacTocuBaTH | Cracueat

{

KoMGiHOBaHe none

Mone penarysaHHa

KHonka

Puc. 1.4. [iarnozoee 8ikHO 3 erleMeHmMamu KepysaHHsi ma 8i006paxkKeHHs

IToJie pegaryBanHs — 1€ 110JIe, B SIKOMY MOKHa B110OpakaTu YU peAaryBaTi OJAHOPSAKOBHUM

TekcT (auB. puc. 1.4). J{ns poboTu 3 uum nosuem Horo HeoOX1AHO akTuBi3yBatu. Ilicns
aKTUBI3allil y HhOMY 3a JOIOMOI00 KJIaBlaTypyu HEOOX1HO BBECTU MOTPIOHUM TEKCT U1
BiJIpe/laryBaTu BXK€ ICHYIOUUH.

IToJie BizoOpaxeHHs1 — aHAJIOTTYHE MTOJIIO peJaryBaHHs, ajie IpU3HauY€He TUIbKU JUIs
B1I0Opa)KEHHSI OTHOPSIIKOBOTO TEKCTY.

Knonka — enemMeHT KepyBaHHsI, MpU3HAYCHUH JJ11 BUKOHAHHS MTEBHOT KOMaHIU. {151 BUKOHAHHSA
KOMaH/1 HEOOX1THO KJIAIHYTH Ha KHOMIII (AuB. puc. 1.4).

Ilepemukay He3aJiesKHUH — €JIEMEHT KepyBaHHs (AuB. puc. 1.4), npu3HayeHu JU1s akTUBI3aLii

MIEBHOTO PEeXUMY. AKTUBI30BaHU epeMuKay MO3HAYeHUI 300paKeHHsAM "TalouKu'", a B
HEaKTUBI30BaHOMY IlepeMHKadl 300pakeHHs "Tanoyku" BiICYTHE. 3MIHA PEXKUMY 31MCHIOETHCS

KJIallaHHSIM Ha niepemMukadl. Lo onepariito MoxHa 3IHCHUTH 132 IOMOMOTOO0 KiIaBiatypu. s

L[bOTO CIIOYaTKy HeoOX11HO BUOpAaTH epeMUKay 1 HATUCHYTH KiaBiy <Space Bar>.

Ilepemukay 3ajexHuii — e1eMEHT KepyBaHHS (1uB. puc. 1.4), mpu3HayeHUi /Ui aKTUBI3aLi]

MeBHOTO pexxuMy. Ha BigMiHy BiJ HE3aJIEKHOTO IIEpeMHUKaya, 3aJIe)KHI IepeMuKadi

00'eIHYIOTBECS B Ipylly nepeMukauis. Cepes nepeMuKayiB rpynu Moxe OyTH akTUBHUN TUIbKU

onuH. J{ns akTUBI3aLii epeMrKadya He0OX1JHO KJIAIHYTU [0 HbOMY. AKTUBHMI MepeMHuKayd
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MMO3HAYCHUM 300pakeHHSIM Kparku. KepyBaHHS 32 TONOMOTOI0 KJIaBiaTypH 3/1HCHIOETHCS
MOIOHO, SIK 1 IS HE3aJIeKHOTO TIepeMUKaya.

Kom0inoBaHe nmoJsie — MiCTUTH 110J1€ BiTOOpa)K€HHS Ta CIUCOK 3 MEPETIKOM MEBHUX
OJIHOPSAJIKOBUX TeKCTiB (puc. 1.5). [ Bubopy noTpiGHOro TEKCTY 31 CHUCKY HEOOXITHO
MIABECTH KypCOp 0 KHOIKHU 3 300paXKeHHSIM CTPUIKM Ta HATHUCHYTH JIIBY KJIABIIY MHII1 —
BIJIKPUETHCS CIHCOK 3 MEPETIKOM TEKCTIB. 3 IBOTO CIUCKY 33 TOTIOMOTOI0 Kypcopa HE0OX1HO
BUOpaTH MOTPIOHMM TEKCT Ta HATUCHYTH JIIBY KJIaBily "Murii" — BUOpaHHil TEKCT B110Opa3uThes
B 11oJ1i BigoOpaskeHHs. BuOip 3a 1onoMororo kiaBiaTypH 31MCHIOETHCSI HACTYITHUM YHHOM: ITICIIS
aKTUBI3allll eleMeHTa HaTUCHYTH KJaBily <Space bar> (nmporaiunHa), BIAKPUETHCS CIIUCOK 3
MEPETIKOM OJTHOPSIKOBHUX TEKCTIB, 3 IKOTO HEOOX1THO BUOPATH BIAMOBIIHHI TEKCT,
nepeminaoyu Kypcop kiasimamu <Crtpinka BHU3> Ta <CTpijika BBepX> 1 HATUCHYTH KJIaBilly
<Enter>.

I Pikcania yacy vI

YNUHKE peEsKMEY
3YMMHKE MPMCTROKD
Janyck NpUcTpol

Puc. 1.5. KombiHoesaHe rione

IToJie cimcky — nosie, B IKOMY BiJOOpa)k€HUN CIIUCOK OJTHOPSAAKOBUX TEKCTIB. Bubip
MOTPIOHOTO TEKCTY 311 CHIOETHCS @aHAJIOTIYHO SIK 1 B KOMOIHOBAaHOMY IO, SIKIIIO CIIMCOK HE
MTOMIIIAETHCS Y TIOJI1, TOPTAaHHS CIIUCKY MOYKHA 3/1HCHIOBATH 32 JOTIOMOTOI0 BEPTUKAILHOTO
CKpOJIIHTa.

Tabumus JaHux — noJie, B IKOMY B TaOJIU4HINA (popMmi 1O psiiKax Ta CTOBIISAX Y KOMIpKax
BiIoOpaXkaeThcs eBHa iHPopMmanis. B komipkax Tabauii MOKe MICTUTHCh TEKCTOBA IH(pOpMaIlis
abo eneMeHTH kepyBaHHs (puc. 1.6). [npopmaris y komipkax Tabauii Moxe peraryBaTucs: abo
TUIbKU BinoOpakatucs. i penaryBaHHsi HEOOX1IHO CIIOYAaTKy aKTHBI3yBaTH KOMIPKY, a MOTIM
3a TOTIOMOTOIO KJIaBlaTypH BHECTH BIAMOBIAHI 3MIHU.

B.Om |#0m [Z0m [phizc [«
15560 969 152418 |
7

=
=

B.263 (25208 25791 101.792
27424 41274 495854 BE393
36.288 55673 |BE4B0 56906

57341 19668 BOBZ0  161.0B8 =
i 3|

Puc. 1.6. Tabnuus daHux

- mlml-u-lw r\.)l—L

Hudporpama — 3anuc B udpoBiii GopMi MHOKMHU CUTHAJIIB — CTPYMIB, HAIIPYT, CTaHy
O1HapHUX BXO/IIB TOIIO.

IlinBikHa BigoOpakeHHsI CUTHAJIB — OKPEMI T0JIS BIKHA I B1OOpaKEHHS CUTHAIIB.

binvw oemanvny inghopmayiro no pobomi 3 inmepgeticom Windows npoepamu modxcna
ompumamu 3 008i0Ku onepayiinoi cucmemu Windows.
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CTPYKTYPA NMPOIrPAMHU

2. CTPYKTYPA NMPOIrPAMH
[Ticst 3anmycky nporpaMu Ha ekpad MoHiTopa [TK BUBOAMTHCS TOJOBHE BIKHO 3 MEHIO (puc. 2.1).
I'onoBHE MEHI0, sSIKe po3MillleHEe y BEpXHil YaCTHHI BIKHA, CKJIATAEThCS 3 HACTYITHUX MyHKTIB:

« "Mooynw". Jlae MoXIHBICTH (hopMyBaTH Tpr(Da3Hi CHCTEMHU HAIIPYT Ta CTPYMIB Pi3HOT
KoH(DIrypariii B 3aJeKHOCTI BijT 00°€kTy mepeBipku. [lependadena MoXIMBICTE poOOTH 3
HacTymHUMU Moayismu: "Hezanesicne oxcepeno”, "ucmanyitinuii 3axucm"”, "Cmpymosui
saxucm", "l[Ipocmi pene”, "Cunxponizamop", "Cneyianizosani npoepamu”, "Ocyunoepagh";

« "O0'exm". Jlac MOKJIMBICTh 3aIMCYBATH, 3aBAaHTAXYBATH (aiill, B IKOMY 30epiraeThcs
iH(pOpPMAIIiS TTPO MEePEBIPKY KOHKPETHOTO MPUCTPoro P3A. dopmat daiiry 3a1e:uTh Bij
THUITY MOJTYJIsI IEPEBIPKU;

« "llpomoxon". DopMyBaHHS MPOTOKOJY PE3yIbTATIB BUIIPOOYBAHHSI TOCTIIPKYBAHOTO
npuctporo P3A 3a 3aanoro GopMoro 3 ToaibIuM 30epiraHHsaM Horo B 6i0ioTeri abo
BHBOJIOM Ha JIPYK;

« "Kondghicypayis". Jlae MOXIHMBICTh KJIIOPYBATH HAIIPYTOBi Ta CTPYMOBI KaHAJIN TIPHCTPOTO,
nporpamHo mix’eanyBati (Bin’exnysarn) "IIPUCTPI" no 1K, 3axaBatu mopr o6Miny,
3a/1aBaTy (BIIMIHATH) PEKUM aBTO30epeKeHHS (aiiiy JaHUX PO 00'€KT, KOPUTYBATH
napaMmeTpu rpadiky, 3a7aBaTH PEKUM aBTOMATHIHOTO ()OPMYBAHHSI PE3YJIbTATIB
MIEPEBIPKH TOIIIO;

« "Nlogioka". Jlae MOKITUBICTh KOPHCTYBady 3BEPHYTHUCS JIO €ICKTPOHHOI BepcCii 1aHo1
THCTPYKIIIi.

o=l

b ||| ElER] &= afF 2]

| | 4

Puc. 2.1. lNonioeHe 8ikHO ripogpamu

Jlesiki KOMaHIM TOJIOBHOTO MEHIO MOYKHA BUKJIMKATH O€3MM0CEPEAHBO 3 TTaHel IHCTPYMEHTIB.
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GRAN Test System 3.1

2.1. Moaynb

Jlist Hanmaro pKeHHS Ta TiepeBipku mpucTpoiB P3A B mporpaMHoMy 3a0e3redeHi nmepeadadeHi
OKpeMi MOJTYJi, SIKi TaF0Th MOXIJIMBICTh KOPUCTYBady (hopMyBaTH Tpruda3Hi CHCTEMHU HAIPYT

Ta CTPYyMIB pi3HOI hOpMH Ta MaTH 3pyIHHH iHTEpDEic st pOOOTH B 3JICKHOCTI BiJ] IIPUCTPOIO,
SIKUH TiepeBipsieTbess. MoIylb BimoOpakaeThes y BiMOBIAHOMY BikHI. KokeH MOTYITb
CKJIQJIA€THCS 3 B3AEMO3B ‘SI3aHUX MIJACHCTEM, PO3MIIIEHUX Ha OKPEMHX CTOPIHKAX BiKHA.

[Ticist BUOOPY MyHKTY MeHIO "Modyas" Ha ekpan MoHiTopa [TK BUBOIUTECS MiIMEHIO 3
MepesIikoM MOJIYJIIB, sIKi peari3oBaHi B cucteMi (puc. 2.2). JleransHo iHpOpMAIIito PO KOHKPETHI
MOYJTI JUTS TIePEeBIpKU MpUCTPoiB P3A mo1aHO B HACTYITHUX PO3iIax.

Takox mepeabavdeHuit okpeMuit Moayinb "Ocyunocpag” 1uist ananizy nudporpam, OTpPUMaHUX 3
PI3HUX JuKeped, sIKi 3anmucaHi y mudpoBiid ¢opmi B meBHOMY hopmari (IIpo 1ie JeTaibHO
BiJI3HAYCHO B po3auti 9).

BuxonaHHS 0OCTaHHBOT KOMaHAH "Buxio” 1a€ MOKIMBICTh 3aBEPIICHHS pOOOTH 3 IPOTPaMOI0.

F1 GRAN

Moayne ©Of'ekt MpoTokon  Koddirypauia  Josiaka

HezanexHe Axepeno

AMCTHUIFHAA 3a3HCT
CTPYMOBHH 33xHMCT

MpocTi pene L4
CHHXpOHIZaTOR
CreuianisosaHi nporpats

Ocumnorpad

Buxia

Puc. 2.2. KomaHdu meHo "Modyrnb"

2.2. O0'ekT

B manomy nporpamHoMy 3a0e3neUeHHI i) 00°€KTOM PO3yMitoTh (haiiy, B SIKOMY 30epiracTbcs
iH(pop™malris, chopMOBaHa B KOHKPETHOMY MOTYITI.

Jlist koskHOTO 00'eKTy iH(DOpMAIIis 30epiraeTscs y daiiiai B IeBHOMY (popMaTi, B 3aICKHOCTI Bil
MO JTYJIS:

« Moxayib "Hezanesicne dxcepeno” — *.gnr;

« Moaylb "Jucmanyitinui 3axucm” — *.dys;
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MO/TyJTh
MO/TyJTh
MO/TyJTh
MO/TyJTh
MO/TyJTh
MO/TyJTh
MO/TyJTh
MO/TyJTh
MO/TyJTh

MO/TyJTh

"Ocyunoepagp" — * tgr, *.cfg, * fls, *.fa2, *.epk, *.fg;

"Cmpymosuii 3axucm” — *.ovc;

"IIpocmi pene" ("lIpomixcui pene” — *.smr);

"IIpocmi pene" ("Pene nanpyau" — * .vtr);

"IIpocmi pene" ("Pene cmpymy" — *.crr);

"Ilpocmi pene" ("Pene uacmomu" — * frr);

"IIpocmi pene" ("Pene nomyaxcnocmi” — * pwr);

"Ilpocmi pene" ("Hughepenyiiini pene"” — *.dif);

"Cunxponizamop" — *.syn;

"Cneyianizoeani npoepamu” ("Hezanexcna wacmoma” - *.anf;

"MP3C-05M" - *.mrz).

Monyii € MexaHI3MaMH ISl CTBOPEHHs okpeMux 00'exTiB (puc. 2.3). Lli MexaHi3Mu peanizoBaHi

Ha OKpPEMHUX CTOpIHKaX BikHa Moyisl. Ha KoxHii cTopiHLi MOXKYTh OyTH chopMOBaHi OKpeMi

pexxumu. i pexxumu 36epiratotecs B 610110TeL1 00'€KTA.

S oo

Ob6’ekT 1

OB’ekT 2

OB’ekt m

Pexum 1

Pexum 2

Pexum

Puc. 2.3. Cmpykmypa daHux 06'ekmy

[TyHkT ronoBHoro MeHto "O6 ‘ckm” na€ MOXKIIMBICTh KOPUCTYBauy MpaltoBaTH 3 06101i0TeKaMu, B

AKUX 30epiraeThes iHPopManisa A nepesipku npuctpoiB P3A. [lepenbauena MOKIUBICTh
CTBOPIOBATH HOBH 00 ‘€KT, 30epiraT CTBOPEHUH 00 €KT i CBOIM ab0 IMiJI IHIITUM IMEHEM,
3aBaHTaXXyBaTH 3 010J1I0TEKU paHilie cTBOpeHuil 00°ext (puc. 2.4). lauuii myHKT MeHI0 OyJie
JOCTYITHUH Y pa3l akTUBI3allii BIAMOBIAHOTO Moayis. Mento "O6 ‘exkm " MICTUTh HACTYITHI

KOMaHJH:

- "Hosuii" B N
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GRAN Test System 3.1

u
« "3asanmancumu’ =/
« "36epecmu” E
« "36epeemu ax" E

[ GRAN - HezanextHe asepeno [D:\BAR'Delphi?h GraniEXE" 1.gnr]
Mo sy e m MpoTokon  Kondirvpauia  Aosiaka
[ ||j",| [ Hoewid... : '
= [ ZaBaHTa%HTH. ..
n BEeperTM
& 3fepertv Ak...

Puc. 2.4. KomaHdu meHro "Ob6‘ekm”

Komanna "Hosun "E MIPU3HAYCHA JUISI CTBOPEHHS HOBOTO 00'eKTy B Mo tyJi. [licis aktuBizarii
JTaHOT KOMaH/I! TIOTIePeTHIN 00'EKT 3aKPUBAETHCS. 3aKPUTTSI 3AICIKUTH BIJI PSKUMY
"4demoszbepexcenns” (muB. 1. 2.5.8).

Komauna "3asanmascumu” ﬂ TIpU3HAYCHA [T 3UUTyBaHHs 00'ekty. [licisa akTuBizarlii 1aHoi
KOMaH/T! BIIKPUETHCS JTIaJIOTOBE BIKHO, B IKOMY HEOOXiTHO BUOpaTH moTpiOHMUI 00'ekT. [Tics
3aBaHTAKCHHS Ha3Ba BUOPAHOTO 00'€KTy Oy/ie BiqoOpakeHa y 3aroJioBKY TOJIOBHOTO BiKHA

(mmB. puc. 2.4). Ctpyktypa 3arojoBky € HacTynmHow: GRAN — <uazeéa mooyna> [<wnsix ma im's
00'exmy>]. Ilonepenniit 00'ekT Mpu 1IbOMY Oyj1e 3aKpUTHIA. SIK 1 B ONIEPeTHHOMY BHIIAIIKY,
3aKPUTTS 3AJICKHUTh Bill pexkumy "Aemozoepesicenns” (mus. 1. 2.5.8).

Komanna "30epeemu” E MpU3HAYCHA YIS 3aIuCy 00'€KTy y (haiii 3 Ha3BOO, BU3HAUCHOKO
paimre. Y BUNIAAKY 3aIUCy HOBOTO 00'€KTY HEOOX1THO 3aJIaTH Y BiAMOBIIHOMY JTiaJIOTOBOMY
BiKHI MiCIIe po3TallyBaHHS HOTO Ha JAUCKY Ta Ha3BY.

Komanna "36epeemu sax"” E MIPU3HAYCHA JUTS 3aMUCy 00'EKTY 3 HOBOIO Ha3BOIO.

Kpim Toro, utst psiy MoIylliB miependadeHa MOKIIMBICTh IPAIOBATH 3 iHPOPMAITIET0, 3aITUCAHOI0
y MmibkHapoHoMmy dopmari RIO. B ibomy Bunaaky indopmariist 30epiraerbes B Qaiiiax 3
po3mmmpeHHaM *.rio. [y 3aBaHTaOXeHHS dairy y iboMy GpopMaTi HEOOXiTHO B 1iaJIOTOBOMY
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BiKH1 BUOODY ¢aiiny 3anatu tun ¢ainy B popmari RIO. Jlane aianorose BIKHO BIAKPUBAETHCA
IICJISI aKTUBI13aLll KoMauu "3asanmascumu”.

[lepenb6aueHa MOKIIMBICTh 3aMIMCyBaTH B O10J10TEKY Ta 3YMTYBATHU 3 HET IHPOPMALit0 PO
pexuMu, chopMOBaH1 HA OKPEMHUX CTOPIHKAxX MOAyJs. J[Jis BUKOHAHHS WX OIepalliii HeoOX1HO
CKOPHCTATUCS KOMaHJAaMU YHKTY MeHIo "Peorcum"” BikHa Moayns. [lepen6aueni HacTynH1
KOMaH/IH:

« "30epeemu’’;
- "36epeemu ax";
= "3asanmascumu’”.

Cnio nam'smamu, wo Ha 0esKUX CMOPIHKAX MO0V He NepeddaueHo 30epedcenHs PeiCum) y
bioniomeyi. B ypomy eunaoky nynkm menio "Pexcum"” € nedocmynuum!

Komanpna "36epeemu” BUKOPUCTOBY€ETHCS Ui 3anKcy B 0610110TeKy 1HGOpMAaLlli IPO PEKUM,
copMOBaHUI Ha aKTUBHIM CTOPIHLI. SIKIIO AaHUN PEKUM BXKE ICHYE, TO 3anuc Oyne
3M1ACHIOBATUCH B 010I10TEKY 3 II€I0 K HA3BOIO, sIKa BIAOOPaKAETHCS B 3ar0JIOBKY BIKHA MOTYJIS.
CtpyKTypa 3arojioBKa € HaCTYITHOIO: HA38a MOOYJIsl — HA384 CMOPIHKU [Ha38a pexcumy|. B
MPOTUJIEKHOMY BUIAJKY BIIKPUETHCS A1aJIOTOBE BIKHO, /1€ HEOOX1IHO BBECTH HAa3BY PEXKUMY.

Komanna "36epeemu sax" BUKOPUCTOBYETHCS TSI 3aIUCY PEKUMY 3 HOBOIO HAa3BOIO.

Komanpna "3asanmasicumu” 3ab6e3nedye MOXKIUBICTh 3UUTYBAHHS 3 010J110TEKH MOTPIOHOTO
pexxumy. Ilicns Himianizanii JaHoi KOMaHIu 3°SIBUTHCS Jlianorose BIKHO "Cnucok pescumia”
(puc. 2.5).

V BiKHI B1100paxaroThCs BC1 pexUMH, cpopMoBaHi Ha naHii ctopinil. [licis Bubopy
MOTPIOHOTO peXUMY HEOOX1THO HATUCHYTU KHOIIKY ''3acTtocyBaTn".

V npomy BIKHI IIepeg0adeHa MOKINBICTh BIUIYYaTH HENOTPIOH] pexuMH 3 Oi0miorexu. Jist
Yy yd
IIOT'0 HEOOXITHO CKOPUCTATUCH KHOTIKOO ""Buiiyuurn".

x
Brnyuimi |

AEaPIFHAG L 1pporpardid
MNayza Hiarpama
Micna aEapiFAHWE Hiarpara

ra [ apraoHikM

JaCTOCYEATH

il

Cracysaru

Puc. 2.5. Cnucok pexumig
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[TyHkT MeHto "3axpumu” BikHa MOAYIIS IPU3HAYEHUH JUIsl BUXOAY 3 MOyJsl. BUKOHAHHS 11bOTO
IIYHKTY MEHIO M0/110HO, SIK KHOTIKa Y BEpXHbOMY IIPABOMY BIKH1 MOIYJIS.

2.3. NoBigomMmneHHa cuctemu npo HecnpaBHocTi "[MMPUCTPOLO"

"TIPUCTPIN" mae cucreMy caMo/11arHOCTUKH, IKa BUKOHY€E 3axucH1 GyHKIII. [1icis BUsBICHHS
CHCTEMOIO caMojiarHocTuku HecpaHocTeli B "TIPUCTPOI" na Buimii piseHs nepeaaoTbes
BIJIIOBIAH1 MOBIJOMJIEHHS! KOpHUCTyBauy. Lli MoBiOMIIEHHS! BUBOJSTHCS HAa €KpaH.

[lepen6aueHi HaCTYIHI MOBIJOMJICHHS:
« "lIpucmpiii ne 3azemnenuii!";
« "Bumknenns npunaoy!”
« "3axopouenns nanpyeosux xin (nazea Hanpyeoeux kin)!";
« "Po3spue cmpymosux xin (Hazea cmpymosux kin)!";
« "llepeepie kananie (Hazea kananie cmpymy ma Hanpyeu)!";
« "3abnokoeani nanpyeosi kona (nazea Hanpyeoeux kin)!";
= "3abnokoeani cmpymosi xona (nazea cmpymosux Kin)!";
« " 3ynunxa pobomu npucmporo. Po3pue no uacy nio yac nepeoaui oanux!";
«  "3ynunxa pobomu npucmporo. l[lepenosnenns nam ‘ami!'";
« "Hemace 36’a3ky 3 npucmpoem!";
« "Biomosa niocunoeauie kananie (nazea kamanie nanpyau)!";
« "Cnpayrosanus 3axucmie kananie (Hazea cmpymosux kin)!".

[ToBinomnenus "IIpucmpiii ne sazemnenuu!" Bunukae y sunanaky, koau "IIPUCTPIN" ne
3azemsieHui. [loBitoMiIeHHsS BUHMKA€E OJHOKpATHO. Lle moBinoMieHHs € iH(opMaLIiHUM 1 HE
BruBae Ha podoty "[IPUCTPORO".

[ToBinomnenHs "Bumknenns npunrady!” BUHUKA€e y BUMAJIKy BUMKHEHHS KUBJICHHS
"TIPUCTPOIO" .

[ToBimomnenus "3axopouenus nanpy2o6ux Kin (Hazea Hanpyeosux xin)!"” BUHUKAE y BUTIAJIKY,
KOJIM OIIp HaBaHTAXXEHHS, IPUETHAHOTO JI0 BIAMOBITHOTO KOJIAa HANPYTrH, Oy/1e MEHIIUM Bij
nomyctumoro. Ilicns 3akpuTTs BiKHA 3 IIUM MOBIJOMJIEHHSIM BIAKPUBAETHCS J11AJIOTOBE BIKHO 3
3anutoM "IIpoodoesacumu pobomy?". SIKI10 KOPUCTYBay YCYHE HECIIPABHICTh Ta HATUCHE KHOTIKY
"Tak", cicTeMa IIPOJIOBKUTh po6oTy. SIKIo KopucTyBad HatucHe Kuonky "Hi", "[TPUCTPII"
3YOUHUTBCS 1 ISl TOJANIbIIOT pOOOTH HEOOX1AHO HOTO BUMKHYTHU Ta IIOBTOPHO YBIMKHYTH.

[ToBimomnenus "Po3pue cmpymosux Kin (Hazea cmpymosux kin)!" 3°IBUThCS y BUMAJIKY, KOJU
OMip HaBaHTAXKEHHS, M1/1°€HAHOTO J0 BIANOBIIHOTO CTPYMOBOTI'O KoJIa, Oyze OUIbIINUM BiJ
nomyctumoro. Jlis KopucTyBaya NOBHHHA OyTH Taka cama, K 1 B IIOIIEpPEeIHbOMY BUIIAJKY.
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[ToBimomnenus "llepeepis kananie (nazea kananie cmpymy ma vanpyeu)!” BUHHKae y BUTTIAIKy
MOPYIIEHHS TEMIIEPATyPHOTO PEXKUMY MOCUITIOBaviB KaHATiB. HeoOXiTHO BUMKHYTH
"ITPUCTPIN" na nesikuii yac 1y1st OXOJIOHKCHHS.

[ToBimomnenus "3abnoxosani nanpyeosi kona (nazeéa nanpyeosux kin)!" Ta "3abroxosani
cmpymosi kona (Hazea cmpymosux kin)!"” BUHUKaE pU TPUKPATHOMY MTOBTOP1 aBapiitHOT cUTYyaIii
("3axopouenns nanpyeoeux kin!", "Po3pue cmpymosux kin!").

[MoBimomnenus "3ynunxa pobomu npucmporo. Pospus no uacy nio uac nepeoaui oanux!"
3°IBUTHCS y BUNIAJIKY, KouM B naketi nepenaui nanux Bin 1K go "IIPUCTPOIO" € nenomyctumo
BEJIMKI [Iay3H 3a 4acoM, 1[0 TOBOPUTH MPo 3001 B KaHaI1 3B s13Ky. HeoOXifHO mepeBIipUTH KaHaj
3B’SI3KY Ta MPOJIOBXUTH POOOTY.

[ToBimomnenus "3ynunxa pobomu npucmporo. Ilepenosnenns nam ‘ami!” 3°sBUThCS y BUMIAJKY,
KOJIM KOPUCTYBay MiAroTyBaB Ludporpamy, sika 3aiiMae 00‘eM mam ‘Ti OUIbIINMA, HDK
nepenbauenuii B "TIPUCTPOI". ITicist Takoro noBigoMIeHHsS KOPUCTYBady HEOOXiaHO
CKOPOTHUTH TPUBANICTh HUDPOTrpaAMH.

[ToBinomnenus "Hemace 38 ’a3Ky 3 npucmpoem!"” 3°IBUTHCS M1l 4ac 3aBaHTaKEHHS IPOrpaMu y
BHMAJIKY, KOJIM BicyTHIH 3B’ 5130k 3 "[IPUCTPOEM". Tlicnsa Takoro MoBIIOMIICHHSI KOPUCTYBAYy
HEOOX11HO BCTAHOBUTH 3B’S30K.

[ToBimomnenus "Biomosa niocuntosauie kananie (Hazea kananie cmpymy ma nanpyeu)!"
3'IBUTHCS Y BUNIAAKY MOSIBU 30BHIIIHBOT HAIPYT'H HA KaHaJll aD0 HECIPAaBHOCTI KaHATy.
Heo6xinso BumknyTH "ITPUCTPIN" Ha nesikmii 4ac 11st OXOJNO/KEHHS, TOBTOPHO BBIMKHYTH.
SIKIo HecnpaBHicTh He JikBinyBanacs, Bignpasut "IIPUCTPIN" y peMoHT.

[ToBimomnenus "Cnpayrosanus 3axucmis kananie (Hazeéa cmpymosux kin)!" 3'IBUTbCS y BUTTAIKy
CIIPALFOBAHHS 3aXHCTy CTPyMOBOTO KaHay. Heobximno Bumknytn "TIPUCTPIN" Ha neskuii uac
U1 0XOJIO/DKEHHS, IOBTOPHO BBIMKHYTH. SIKIIIO HECIIPaBHICTh HE JIIKB1lyBasacs, BIAIPAaBUTH
"[TIPUCTPIN" y peMoHT.

2.4. MNpoTokon

KoMaHu 1b0ro NyHKTY MEHIO J103BOJISIIOTH KOPUCTYBauy CTBOPIOBATU MTPOTOKOJIH 3
1HopMalLi€ero Ipo pe3yabTaTh nepeBipku. opma NpoTOKOIY € BU3HAUEHOO /ISl KO)KHOTO
pPEeXUMY MepeBIpKU KOHKpeTHOro npuctpoto. Ilicins Bubopy nynkry mento "llpomoxon”
BIJIKPUBAETHCS MIZIMEHIO (pHC. 2.6) 3 epenikoM KOMaH/I, sIK1 1I03BOJISIOTh JOJaBaTH JI0 BiKe

CTBOPEHHUX MMPOTOKOJIIB HOBI (Komanaa "/fooamu” ), BHUBOJUTH HA €KpaH MOHITOpa CTBOPEHI B
naHii cecii mepeBipku nmpoTokosn (komanna "llokazamu” ), BIJIyYaTH CTBOPEHI B JJaHIH cecii

nepeBipku NpoTokoiu (komanaa "Ouucmumu” @) Ta 3aBaHTAXXyBAaTH paHillle CTBOPEHI Ta
30epexeH1 mpoToKoau (Komanaa "Apxie npomoxonig").

Cnio nam ‘amamu, wo HIAKUX 3MIH 8 NPOMOKOJL KOPUCMY8AY 6HOCUMU He Modice!
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GRAN Test System 3.1

5 GRAN - HezanexHe axepeno [ AR DelphiTh Gran’

Moavne Ob'ekT ’W Kondirvpawia - Josiaka

B |ﬁl:n|§|,ﬂ,nnam.. o
.nDKaﬁaTH'
'Ej OYHETHTH

ApXIE NPOTOKONIE

Puc. 2.6. KomaHdu meHto "Tlpomokon”

[Ticnst BUOOpY KOMau M "/Jooamu” Ha ekpaHi JUCILICS 3 SIBISETHCS JIAIOTOBE BIKHO, B IKOMY
KOPHUCTYBa4 MOYE 3aITUCaTH KOMEHTap, SIKHi BioOpa3uThCs B IPOTOKOJII (puc. 2.7) 1 micis
HATUCHEHHS KHOIKH "'3acTtocyBaTn' Oyje CTBOPCHUI Ta JIOJAHUA HOBUH MMPOTOKOJL.

MpoToKon AoCnig¥eHb | ‘_}_([

KomeHTap

MNepeeipka gucTaHWiRHoro sasmeTy aidi 400 KB Bypumun-kyrkaveso ;I
758513

w
Kl »
3acTooysaTI I Cracysary |

Puc. 2.7. BikHo 01151 3anucy KomMeHmaps rid 4ac crmeopeHHsi MpomoKony

Komanna "llokazamu” 103B0JIsIE KOPUCTYBAady BiIOOPa3UTH CTBOPEHI B JIaHii cecii mepeBipKu
MIPOTOKOJIA B OKPEMOMY BiKHI, B SIKOMY MO>KHA 3JIIHCHIOBATH iX MEPETJIsijl, 3ammuc B 0i0Ii0TeKy
abo Jpyk.

[Ticnst akTuBi3anii koMauau "Ouucmumu"” BIIKPUETHCS TIaIOTOBE BIKHO, ¢ Oy/e 3alpOITOHOBAHO
MIATBEPIUTH TaHy KOMAHTY, 1 TICJIS MiATBEPKEHHS JaHUN TPOTOKOJ Oy/Ie 3HUIICHUH.
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CTPYKTYPA NMPOIrPAMU

[Ticnst akTHBI3aIii KOMaHau "Apxie npomokonie” Ha eKpaH MOHITOPA BUBOJIUTHCS BIKHO
(puc. 2.8), n1e MokHA BiOOpa3uTH MPOTOKO 3 daitry. st BimoOpakeHHs MOTPIOHOTO

MIPOTOKOJTY HEOOXITHO CKOPUCTATUCH TTIKTOTPAMOIO F _ "3asanmasicumu npomoxon".

E] Apxis npoToKONiE

Puc. 2.8. BikHo 8idobpa>xeHHs1 Mpomokoriie 3 apxigy

s nmpukiaay Ha puc. 2.9 HaBeeHUH MPOTOKOJ Pe3yNIbTaTiB pOOOTH MPHUCTPOIO 3 CTOPIHKU
"BexmopHha diacpama” Monyns "Hesanescne oxcepeno”.
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5 tporonan ascriamens ol
B2 /@ « <« B8 8 B bl

-
2
"IMiHHMIA cTpymn”™ (HezanexkHe gxepeno) 01.09.2006 15:43:09
Komenmap: Mepeeipka guctaduiiHoro zaxwcty NEN 400 kB Bypwue-Mykaveeo
7SA813

Koopduxamu pexumy: BexmopHa diazpaMa:

f 50.00 Tm 30

Ua 51.74 & 0.00°

Uh 57.74 & -1z0.00°

3 57.74 B 1z0.00° L=

la Z.500 A 45.00°

It 2.500 4 -75.00° 1800 1e o (I

I Z.500 A 165.00° I

Lt

Pewum:

3a Hanpyrow | He sanemmmui

SacTtpymom |3 - basHMI an
Binapui exodu:

i3 HaHMEHYEIHHA Yac cnpauloeaHHA

1|+ 0 |In 1

2 ]

3 u}

4 u}

|  of

| 0% |CTDDiHKa 232 &

Puc. 2.9. MNpuknad npomokosy

Bixno "lIpomoxon docnioscens” MICTUTD MTaHEb IHCTPYMEHTIB 3 HA0OPOM HACTYIMTHUX KOMaH/I:
. B . MaciTaOyBaHHs 1O BIKHY;
. - B1100pakeHHsI MPOTOKOJIY Ha eKpaHi 0e3 MaciiTabyBaHHs;
. - MacITabyBaHHS 1O HIMPUHI BIKHA;
» M _ nepexin Ha nepmy cropinky npoTokony;
- 4 _nepexiz Ha MONEPETHIO CTOPIHKY;
« P - mepexiJ Ha HACTYIIHY CTOPIHKY;
« M - mepexig HA OCTAaHHIO CTOPIHKY;
- B nepexiJ Ha CTOPIHKY 3 HOMEPOM;
- & - BCTaHOBIICHHS napameTpiB KoHQIrypauii IpyKy;

- & - IpyKyBaHHS OPOTOKOINY;
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- = - 30epeKeHHs MPOTOKOJTY B 3aaHOMY (haiiii;

. M - BUXIJI 3 MPOTOKOIY.

Cnio nam ‘amamu, AKWO KOPUCMY8ay He 30IUCHUE 3ANUCY NPOMOKONY Y (haill, nicisa 8Uxooy 3
npoepamu 8in 6yoe empadenuii!

2.5. KoHdirypauisn

Mento "Koughieypayia” (puc. 2.10) MICTUTh HACTYITHI KOMaH/IU:

« "Fe3 36 ‘a3ky (36 ‘430K)";

« "Cucmemni ¢hynkyii”; "

« "Mynomumemp";

- "Bikno ananozogux 6xodie"; "

- "Ananozosi éxoou”; "

« "Kaniopysanna';

« "llopm obminy";

« "I'pagixa’;

« "Aemo3zbepescenna’;

« "@opmysanns pesynomamy”;

= "3gyk"; ’

« "Cunxponizayis 6i0 mepednci'; ’

« "llepsunni koopounamu";

« "Bmopunni koopounamu".

" Jlrst mesikux MomudiKariii MpECTPOIO s KOMAH/Ia MOXKe GyTH BiACYTHS

25



GRAN Test System 3.1

EE ol

Moaym 6 Toreon | Korypmin Aomra
[ |ﬁ'| EI ﬁl ||; o8 Ges esky

IWT MyneTHMETD
MopT obMiHY. ..
Tpadika...

quaﬁmwma

DOPMYBEHHA PESYNETATY
SEVE

[IEREMHHI KOop OWHETH
|7 BropuHH KOGEAWHE T

| | A

Puc. 2.10. MeHto "KoHpieypauis"

2.5.1. KomaHpaa 3B‘A3KY 3 NPUCTPOEM HUXKHLOIO PiBHA

Komanna "Fe3 36 ‘a3ky” E ("36 ‘;zaox”gl ) T03BOJISIE MPOTPAMHO TIi/T’€IHYBATH (BiI'€JHYBATH)
"[IPUCTPII" no IIK. B pexumi "Bes 36's3xy" TIK mepeBOAHTHCS B ABTOHOMHHIT PEXKHM.

Sxmo "TIPUCTPI" ¢iznuno He ix earanmii 10 [1K, BUMKHEHMH B Mepexi, PI3UIHO
MOIIKODKCHUH TPAKT 3B'A3KY, MiJ'€HAHUH 10 He3aaekiapoBaHoro COM mopra, 1mie He BCTHTIIa
3aBaHTaxuTuch nporpama "[IPUCTPOIO", To mepeliTu B pexum "3 36 ‘a3xom" HEMOKIUBO.
Sxmio Taka cipo6a BuHUKaE, To Ha quctuiei [1K 3°sBnserses BikHO (puc. 2.11).

VY pasi, konu 3aganmii B KoHDiryparii Homep COM nopra =e iHiniarizoBanuii B OC Windows,
KoMaHJa OyJie HeIocTyIHa. B 1boMy BHITaKy HEOOXITHO BCTAHOBUTH MOTPiOHUI HOMep COM
nopta (auB. 1. 2.5.4).

': Hemae zB'AzKy 3 NpMCcTpOEN!
Ld

Puc. 2.11. lNogidomneHHs npo 8idcymHicmb 38°43Ky 3 NpUCmMpPoeEM

B pexxumi "Bes 36 ‘si3ky"” xepyBanus "[IPUCTPOEM" HeMoxInBe.
2.5.2. KomaHnpa "CuctemMHi pyHkuii™

i ¢dyskuii npusHaveHi a1 HanamtyBadas "TIPUCTPORO" 1 st kopucTyBada BOHH €
HEJIOCTYITHUMH.
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2.5.3. Komanpa "MynbtumeTtp"

B npuctpoi nependadena MOKIMBICTh BiIOOpaKaTH BETMYMHHA aHAJIIOTOBUX CUTHAIIB Bif
nudpoBoro MmynbTuMeTpa, skui mig‘eqayerbes A0 "TIPUCTPOIO" uepes po3‘em RS-232,
PO3MIILIEHUI Ha JIMIIEB1N aHEeI.

Jliig BinoOpaskeHHs BEIMYMHH aHAJIOrOBOI0 CUTHATY HEOOX1/IHO 1HIIia/1i3yBaTh KOMaHy
"Mynomumemp". Ha expan monitopa I1K BuBenerscs BikHO (puc. 2.12).

«

Puc. 2.12. Mynsmumemp

B npomy BikHi Bi10Opa3uThCs iHPOpMaLis Ipo BUMIPIOBAaHUIN aHAJIOTOBUIM CUTHAJ BiJ
U (pPOBOro MyJbTUMETPA.

2.5.4. KomaHpa "BikHO aHanoroBux BxoaiB"

B nesxux momudikaniax "[IPUCTPOIO" nependauena MoxKiIUBICTh Oe3m0CepeIHHO BUMIPIOBATH

aHaJIOrOB1 CUTHAJIM. J{J11 KOHTPOJIIO 3a aHAJIOTOBUMHU CUTHAJIAaMU Ha JIMIEBI nmaHeni nepeadoayeHi

BiIMOB1IHI po3'emu. Ha 111 po3'eMu 1moAar0ThCS aHAIOTOB1 CUTHAJIH Bif] 30BHIIIHIX TPUCTPOIB.

3HaueHHs UX aHAJIOrOBHX CUTHAJIIB a00 iX MEBHI XapaKTEPUCTUKH B110OpakaroThCs y BIKHI

(puc. 2.13). J1ns uboro HeoOXiqHO 1HILIaTII3yBaTH KOMaHAy "BikHo anano2osux 6x00is".

KinbkicTe momiB BimoOpaxkeHHs Oyze BIAMOBIAATH KUThKOCTI aHaigoroBux BxoaiB "[IPUCTPORO".

ﬂ

MocTifha | 3minra | Makcumanere | Minimanere | Yacrora | Hac |

| |
2| | |
| |
| |

Puc. 2.13. BikHo aHanoeosux 8xodie

2.5.5. KomaHpa "AHanorosBi Bxogu"

[1s koMaHa p3HayYeHa JIsl BA3HAYEHHsI peXKUMIB poOOTH aHamoroBux BxoiB. Ilicis
Hiiamizamii miei komanau Ha expadi [IK 3'sButhcs BikHO (puc. 2.14).
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e — x
Hanpyru 1= 1 | Hanpyru M 2 I Hanpyri M 3 | Crpyry Me 4 I
Pestib | Yerseral | Yeraska 2 | Yroew |
| |3angc:K NEMCTROR ID.DD I IJ' 'L;I
| ISHHHHKB MPHCTPOK ID.DD I I L j
| I¢‘i|<u:auiﬂ yacy ID.DD I I I j
[ |3';|I'IHHKEI DY I'IDD.DD I I I j
| |3angc:K GiHapHOrD Blxaqy ID.DD iEI.EIEI I I LI
Buraipu |
m II'Ioc:TiﬁHa CEN300ES
[ |3MiHHa CHNAN0ES
[ |MarcuransHe
[ |Miiranere
i ILIac:TDTa
JacTocyeaTk | Cracyearu |

Puc. 2.14. KoHpieypauyis aHanozo8ux exodig

Pexxumu po6OTH 17151 KOKHOTO aHAJIOTOBOTO BXOY 33al0ThCSl HA OKPEMUX CTOPIHKAX BIKHA.
[lepen6aueHi HaCTYIIHI PEKUMU:

= 3aIyCK MPHUCTPOIO;
» 3yIMHUHKA MPUCTPOIO;
« (pikcaris gacy;
« 3yIHUHKA PEXKHUMY;
* 3aIycK OIHApPHOTO BUXOJY.
YMOBH BUKOHAHHS [IUX PEKUMIB 33J1at0ThCs B ToJsiX "Yemaska 1", "Yemaesxa 2", "V mosu”.
Ornuc nux pexuMiB HaBeAeHUM B 11. 3.2.4.
Kpim Toro nepenbaueHi BUMIpIOBaHHS 110 aHAJIOTOBUX BX0/1aX HACTYIHUX BEJIUYUH:
= IIOCTIMHA CKJIaJ0Ba;
= 3MIHHA CKJIaJI0Ba;
» MaKCHMAaJIbHE 3HAUYCHHS;
» MiHIMaJIbHE 3HAYCHHS;

= YgacToTa.

2.5.6. KomaHpa "KaniopysaHHa"

Komanpna "Kanibpysanns" n1o3BoJise BiikaiiOpyBaT KaHAJIU HAPYry Ta KaHAJIU CTPYMY SIK 110
3MIHHOMY, TakK 1 10 MOCTiitHOMY cTpyMy. KpiM 11bOro € MOX/IHMBICTh BU3HAUUTH pealIbHUM Yac
CIPALIOBaHHS Ta MOBEPHEHHSI JUCKPETHUX BUXOJIB JJIsl TOYHOTO BiI0OpaKeHHsI pe3yJbTaTIB
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nepesipku. [lonepenHpo 10 aHanoroBux Buxo/iB Hanpyru ta ctpymy "[IPUCTPOIO" neo6xigHo
i1 €IHATH TOBIPEH1 MPUJIAX Ha KJIac TOYHOCTI BHIe Bix kiacy Tounocti "[TIPUCTPOLRO".

KaniGpyBaHHs cCUTHAJIB 3A1ICHIOETHCS ISl PEKUMIB SIK 3MIHHOTO, TaK 1 HOCTIHHOTO CTPyMY.

Cnio nam'smamu, wo 6 peacumi nocmiiinozo cmpymy "IIPUCTPIH" 2enepye cuenanu
cpopmosani no mouxax. Takodic 00 cueHanis, choOpmoBaHUX NO MOUKAX, HANEHCAMb. CUSHALU 3
2APMOHIYHUMU CKIA008UMU, Yugdpocpamu ma ix komoinayii. Tomy Heobxiono 0608'a3xK060
giokaniépyeamu "IIPUCTPIH" sik no 3sminnomy, max i no nocmisinomy cmpymi!

[Ticns akruBizamii komanau "Kaniopyseanna' na gucruiei I1K 3°aButhes BikHO (puc. 2.15).

31 cropinku "3minnuti cmpym” nanoro BikHa 31idcHIOETHCS KaniopyBanHs "[IPUCTPOIO" s
PEXHUMY 3MIHHOTO CTPyMY.

KanibpyBanHa kaHanie i ﬂ

[epesipka BHKOHAHS

Dara: I3'I .08.2008

BukoHaESUE: Illjmarana BM]|

SMIHHME CTRYM | TToCTiFHME CTpgml BiHapHI Ev=oau |

—Hanpyra KoedhilieHTH EanidpyeaHH:

Ua o008 ®afoos ¢ || e [057300 @ #5. [0.00000 E
ub: [1ono0 B @b foos || Ub[osroo |5 @b fooooon |3
Ue: |D.DD B @czin_nu * || Ue |u.9?2uu @ Pe; ID.DDDDD E‘

Ml iEI.DD‘I oo S iU.DEI'IUD
—Crpyra —KoedilieHTH EanidpyEaHH:

la: ID.DDD A Pa IU.UD 2| la |u.9045u E‘ W ID.DDDUU Ej
L T - T |u.91000 @ Ph; |0.uuunn E
le: |D.E|E|D b P |n_nu |l |u.aanau @ e Ia.uuunn E‘

A ID.D'IDDD Lo ID.DD'I 0o

—Yacrora rKoedilieHT KanifpyBaHHA yacToTH |

£ |s000  Tu fo[rooooo (| Ak [o00100

Crapr | 3ac:TchBa'rH| Cracysatu

Puc. 2.15. KanibpysaHHsi KaHasig npucmporo 3a 3MiHHUM cmpyMOM

J1J1s IbOTO y BIATIOBITHUX TOJISIX JIJIs1 KOYKHOTO KaHATY 337al0ThCsl KOS(IIIEHTH TSI KOPEKITii
BEJIMYMHU CUTHATY Ta Horo ¢a3u. B Hynp0BOMY HaOmmKkeHH1 iepeadadeHnii KoeiieHT KOPEeKIil
BeNM4MHM curHairy "1", a iioro gazu —"0".

Crio nam'smamu, SIKWO 3HAUEHHs Koegiyienma KaniopyearHs 3a eeuduHoro oitblie 1, nio uac eenepyeamHs
"TIPUCTPOEM" makcumansbrux enuudun abo Ou3bKux 00 HUX MONMCIUBE CHOMBOPEHHS CUeHATY!

Ha wiit cropinmi nependaueHa TakoxK MOMITUBICTh KOPEKLIIT YaCTOTH.

Jiist kanmOpyBaHHS KaHATY Y BIAIIOBITHUX TIOJISX 3a/IAI0THCS BEIMUMHU CTPYMY Ta Hanpyru. [Ticist
ILOr0 HeOOXIHO HATUCHYTH Ha KHOTIKY "'CTapt' —3a/1aH1 Hanpyru Ta CTpyMH OyAyTh MOCTYNaT Ha
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"TTIPUCTPIM" Ta BUBOAMTHCH Ha BIIOBLIHI PWJIAI BUMIpIOBaHHS. [{ifoun Ha 3MiHYy KoedilieHTa
KaTiOpyBaHHs1, HEOOXITHO JOOUTHCH PIBHOCTI TIOKA3y MpUJIa Ty 3a1aHiid BeMM4rHI. 3MIHA KOSPIIIEHTY
KaiOpyBaHHS 311 CHIOETHCSI AMCKPETHO 3a JIOTIOMOTOF0 KHOTIOK 31 CTPUTKAMK OISl BIIIOBITHOTO HOJIS

penaryBansst. JIuckpetHicTs 3amaethes y nossix "AU”, "Al”, "A@", "Af".

Kpim 116010, 3HaUEHHS KOS]IIIEHTa MOYKHA 337aTH OE3ITOCEPETHRO Y BIIIOBIIHOMY ITOJIL.
KaniOpyBanHs 301CHIOETHCS OKPEMO TSI BCIX IIECTH KaHAIB.

Jliia kaniOpyBaHHS KaHaIIB 3@ IOCTIHHUM CTPYMOM HEOOX1HO NEPEUTH Ha CTOPIHKY
"Tlocmitinuii cmpym"” (puc. 2.16).

KanibpyBaHHA KaHanie 4 il

[epeEipka EMEOHaHa

Dara: !31 (082006

BukoHaBELb! ILlearana B.M|

SriHHME cTputa [1OCTiAHWEA cTpyra | BiHapHi BM:-:D,U.MI

rHanpyra | [ KoedilieHTH KaniGpysaHHe |

ua [ooo B Ua: [1.00000 g
Uk [ooon B U [1.00000 E‘
Ue 000 B Ue: [Tooooa |3

iy IEI.DDD‘ID
FCrpyrr— 7 [ KoedilieHTH KaNIEpYEaHHT |

lw [ooo A la: [1.00000 Ei
S Ib: [1.00000 E’
e [0o0 & le: [1.00000 g

A [000010

Craprt | JECTOCYEETH Cracyeari |

Puc. 2.16. KanibpysaHHs1 KaHasie rnpucmporo 3a NoCMmitdHUM cmpymMom

Kani6pyBaHHs kaHa1iB 32 HOCTIHHUM CTPYMOM 3A1HCHIOETHCS TOIIOHO SIK 132 3MIHHHUM.

JJ1 BCTaHOBJIEHHSI PEAJIbHOTO Yacy CIIpalfoBaHHs (IOBEpHEHH:) pesie OIHApHUX BUXOMIB
HEOOX1THO TIepeTH Ha CTOPIHKY "Binapui euxoou” (puc. 2.17).

30



KanibpyBaHHA KaHanie | il

[epeEipka EMEOHaHa

Oara: |31.08.2008

|

BukoHaBELb! ILlearana B.M.
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: (510 i

=]
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Puc. 2.17. KanibpysaHHsi 6iHapHuUXx suxodie

Kani6pyBanHs 61HapHUX BUXO/IIB HEOOX1AHE Ul OUIbII TOYHOTO BIITBOPEHHSI pPE3yJbTaTIB
nepeBipku (100 BpaxyBaTu peasibHUi yac poOotu peine 6inapHoro suxoay "IIPUCTPOYO"). ns
L[OTO HEOOXIJTHO BU3HAUUTHU Yac CIPAlLlOBaHHS Ta 4yac MOBEPHEHHS KOXKHOTO pese O1HapHOTO
Buxony "TIPUCTPOIO". 3 niero MeToro noTpiOHO MPOBECTH HACTYIIHUN €KCTIEPUMEHT:

1) y BikH1 "Kaniopysanns kananie" (nuB. puc. 2.17) y BIAMOBIAHUX MOJSAX peaaryBaHHs;
3aJ1aT¥ 3HA4eHHs "HOJIB" [yl YyaciB CIPALIOBaHHs Ta MOBEPHEHHS,

2) aktuBi3yBaTH MOnyib "Hezanesxcne dxcepeno” (netanbHO IUB. po3.auI 3);

3) wna cropinui "Kongicypayis" nporo Moy He0OXiTHO BUOpaTH OyIb-sKUid OiHApHUN
BX1 B pexumi "@ikcayia uacy", nanpukian Nel;

4) BuOpatu O6iHapHUI BUX1[, sIKU KaniOpyeTbcs. B komGiHoBanoMy nomi "Cmapm”
BCTAHOBUTH PO3IMKHEHUI [TOYATKOBUMN CTaH - [——=1. B noni "Pearcum” 3anaru vac
CIpalffoBaHHs, HanpukiIag, 1, a B momi "Yac" — 3amatu yac moBepHEHHS BITHOCHO Yacy
CIIpallfOBaHHS, HaNpUKiIamd, 1;

5) 3'emnatu BuOpaHuii OiHApHMI BXi1 3 O1HAPHUM BUXOJOM Ha JIMIEBIN MaHel
"TIPUCTPORO". [Ipu Takomy 3'enHaHH1 OiHapHUN BXi1 Oy/Jie MOBTOPIOBATH O1HAPHUIA
BUXI;

6) B IyHKTI rojioBHOTO MeHI0 "Konghieypayia” (nus. puc. 2.10) BCTAHOBUTHU peXUM
"@opmysanus pezyromamis";
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7) Ha cropiHul "Bekmopna diacpama" 3HaU€HHS HANPYT Ta CTPYMiB BCTAHOBUTH PIBHUMU
HyII0 Ta HaTUCHYTH KHOTIKY ""CTapTt'. Uepes BcTtanoBieHy (auB. 1. 4) 1 cex. cupairoe
BUOpaHMii OlHApHUH BUXI], a 1€ Yepe3 1 cek. pesne OIHapHOIO BUXOLy OBEPHETHCS Y
BUX1AHMM cTaH. [licns nporo HeoOXiAHO HaTUCHYTH KHONIKY "CTtom'"’;

8) mnepeiitu Ha cTOpiHKY "Pesyremamu”, Ha skiil Oyne BinoOpakeHo B rpadiuHiid Gopmi
pob6oTa GiHAPHOTO BUXOY Ta BXOY. 3a pe3yIbTaTaMH €KCIIEPUMEHTY HEOOX1THO 3HANTH
) Ta moBepHeHHs (At

pI3HHMIIO YaciB crpairoBanHs (At ) OiHapHOT'O BUXOJY Ta

crp 1oB
Bxoxy (puc. 2.18). L1i 3HaueHHs1 HEOOXITHO BBECTH Y BIAMOBIHI TOJISI Y BIKHI
"Kaniopysanus kananie" (nus. puc. 2.17). [ns OUIbI1 TOYHOTO BUMIPIOBAHHS HEOOX1THO
3IMCHUTH MaciiTa0yBaHHA rpadiyHOT0 300paskeHHs 3a yacoM. JlJis IbOro B pexXUMI
"Bubip siopizka" (11e# peKUM BCTAHOBIIIOIOTHCS B JIOKAIIBHOMY MEHIO) BUJIUTUTH YaCOBHI
Jlaria30H B OKOJI1 CIIPAIFOBaHHS OIHAPHOTO BXOY Ta BuUXoAy. B pexxumi "Mummesi
3HayenHs" (BUOUPAETHCS 3 JTOKAITHHOTO MEHIO) BU3HAYAIOTHCS YacH CIPAIFOBAHHS

OiHapHOrO BUXOJY (7, ) Ta OIHAPHOTO BXOAY (f, ), OOUUCIIOETHCS PI3HULIIO IIUX YaCIB, K
At,,, =1, —t;. OTpuMane 3Ha4CHHA HEOOXIAHO 3aHECTH B MoJie pesarysanis "Jac

cnpayrosanns” BIINOBIAHOTO OiHapHOTO BUXoy. [1oi0H1 1ii MOBTOPUTH AJIsi BUBHAYCHHS
Jacy nmoBepHeHHs (At . =1, — ;). OTpuMaHe 3HaYEHHs 3aHECTHU B TI0JI€ PEaryBaHHS

"Yac nosepnenns",

9) nosroputu nm. 1-8 g kaniOpyBaHHs BCIX pelITy OlIHAPHUX BUXOIIB.

Buxing

1
Bxin :
)

Puc. 2.18. BusHa4eHHs Yacy cripalroeaHHsI ma rnoeepHeHHs 6iHapHo20 suxody

[Ticnst 3akiHYeHHS Mpoliecy KaniopyBaHHs HEOOXiTHO 30eperTu OTpUMaHi 3HauUEHHS 4YaciB
CIpaIffoBaHHs Ta MOBEpHEHHS. J[J1s1 11bOTO MOTPIOHO HATUCHYTH KHOTIKY ''3acTocyBaTn''.

Bci koedinientu kaniOpyBanss OynyTh 30epexxeHi B KoHIrypauiiHomy ¢aiiii 1 BpaxoByBaTUCh
npu noganeuiit podoti "TIPUCTPOIO". Ilepen 3anrcom HEOOX1THO B MOJI1 peiaryBaHHs
"Buxonaseys" 3a1aTv IpI3BUILE KOPUCTYBaya, IKAW 3/11HCHIOBAB KaniOpyBanHs. [1ix yac 3amucy
Koe(ilieHTIB KajaiOpyBaHHS aBTOMATUYHO 3alMCYEThCS 1 JaTa 3/11iCHEHHS KaliOpyBaHHS.

2.5.7. Komanpa "lMopTt o6 MiHY"

Komanpa npusnauena s Bubopy nociinoBaoro nopra I1K, sikuit 6yie BUKOpUCTOBYBAaTUCH IS
3B°s13ky 3 "[IPUCTPOEM".
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[Ticns akTHMBI3aIil JAHOT KOMaHAM HA TUCIUIET KOMII toTepa 3 ‘IBUTHCS BIKHO (puc. 2.19).

x

Hordep nopra: |4 _|
WeMakicTe: I‘I152IJD vl

CracyeaTi |

Puc. 2.19. BikHo subopy rnopma 38‘da3Ky

B noni "Homep nopma" 6yne BimoOpaxkenuit Homep BuOpanoro mopra. st 3MiHM HOMEpY TopTa
HAaTUCHYTH KHOIIKY CIIpaBa BiJ| IOJIS, BIIKPUETHCS J11aJI0TOBE BIKHO 3 MEPETIKOM JIOCTYITHUX
noptiB (puc. 2.20). HeoOxigHo BUOpaTH NOTPiOHUI MOPT 1 HATUCHYTH KHOTIKY "3acrocyBaTn''.
38130k [1K 3 "[IPUCTPOEM" Oyne 3aiiicHIOBaTHCH Yepe3 BUOpaHUil TIOPT.

x
[EE [=

{ JacTocysatH i Cracusatu |

Puc. 2.20. lNepenik nocnidosHUx rnopmie

VY nesxkux Moaudikaiisix mMpUcTPOIO € MOKIIMBICTH 3a7]aBaTH IBUIKICTh OOMIHY, BUOIpP SAKOT
3MIACHIOETHCS 32 IOMTOMOTO0 KOMOiIHOBaHOTO oS "IIleuoxicms”.

Cnio nam'smamu, aKuo maxoi MOdCIUBOCMI Hemae, mooi HeobXiOHO 3a0amu WUEUOKICb
115200.

2.5.8. KomaHpga "lpadika"

[Ticns akruBizamii ganoi komanau Ha auciuiei [1K 3sButhes Bikao (puc. 2.21). s 3miau
napameTpiB rpadiku HeoOX1qHO BUOpaTu cTopiHKY "I pagika”.
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Puc. 2.21. BikHO 3MiHU napamempis epagiku

Ha 1iif cropinii KOpUCTyBay MOKe 3MIHIOBATH KOip (OHY, Ocel, Ha/IIUCIB I10JIIB B1I0OpakeHHS
BEKTOPHHUX Jiarpam, udporpam, KOJip Ta CTUIb BITOOPaKEHHS CITKH, KOJHOPH BiTOOpakeHHS
CUTHAJIIB, a TAKOX KOJIbOPU BIJOOpa)KE€HHS 3MIHU B Yacl CTaHiB OIHAPHUX BXO/(IB Ta BUXOJIB.

Jjig 3MIHM KOJIbOPY MOTPIOHO HAaTUCHYTH KHOIIKY, SIKa pO3TallloBaHa OIS MOJIs 31 3pa3KOM
KOJIbOPY — 3‘SIBUTHCSI CTAHJIaPTHE BIKHO MAJITPH KOJIbOPIB, 3 SIKOTO 3/11HCHIOETHCS BUOID
noTpibHOTrOo KoJbopy. [licns 3akiHueHHs: BUOOpY Oa’kaHUX KOJBOPIB y BiKHI (IUB. puc. 2.21)
HEOOX1IHO HaTUCHYTH Ha KHOIIKY "'3acTtocyBaTn" — npu nojanpiiiii poO6oTi
BUKOPUCTOBYBAaTUMYThCS BUOpaH1 KOJIBOPH.

[lepenbauena MOKIIUBICTh 3aJ]aBaTH OKPEMO MapameTpu rpadiku Juid BiioOpakeHHs Ha eKpaHi
1K, a Takox /uig BUBOY iH(popMalii B mpoTokos. s nporo nepeadavyeHi BiAMOBIAHI
nepemukadi ("Expan", "IIporoxoua').

Cnio nam'smamu wo 0ns pizHux mooynie na cmopinyi "l paghika" moscymo 6ymu 0ooamrosi
napamempu epagixu.

PoGoTa 3 iHmmMu cropinkamu ganoro BikHa ("Bice X", "Bicv Y", "3acanbni) netanpHo onucaHa
B 9.2.4.1.

2.5.9. Komanpa "ABTo36epexeHHA"

Komanpa 1o3Bosisie 3a1aBaTi peKUM aBTOMATUYHOT'O 30€pEeKEHHS JaHUX 00'€KTY.
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[Ticnst akTHBI3aLi JAHOTO PEKUMY IPU 3aKPUTTI MOAYJIS IEPEBIPKH UM IIPU 3aBaHTaXKEH1 00'€KTY
MOJIyJIsl 3 TUCKY TTOTOYHA iH(opMarllis Oyae aBTOMaTHYHO 30epexeHa B 00'€KT1 3 IMEHEM, SKE
Oyno Bu3HauUeHe paHimre. Skimo 15 iHbopmalris e He Oyina 30epekeHa, To mepe/ ii 3arucoM
BIJIKPUETHCS CTaHIapTHE /11aJI0TOBE BIKHO, /i€ TOTPIOHO BU3HAUUTH IM'sl Ta MICLIE€ PO3TALyBAHHS
00'eKTy.

Axo pexxum "Aemoszbepesicenns" He aKTUBI30BAHUM, TO1 MPU 3aKPUTTI MOAYJISI TIEPEBIPKU YU
IIpY 3aBaHTaKE€H1 HOBOTO 00'€KTY 3 AUCKY, 30epekeHHs iHpopMalii HeoOXiHO Oye
MIATBEPAUTH B JiaJIOTOBOMY BikHI (puc. 2.22).

x

P ShepertH sMibM B ob'erTi: DYIGRAMIODE . gnr?

[o | Cancel I

Puc. 2.22. 36epexxeHHs1 3MiH 8 06°ekmi

2.5.10. KomaHpaa "®PopmyBaHHSA pe3ynbTtaTty”
Komanpa no3Bossie 3a1aBatu (BIAMIHATH) peKUM GOPMYBaHHS pe3yibTaTiB MEPEBIPKU.

B nporpamuomy 3a0e3neueHi NpucTporo y OUIbIIOCTI MOIYJISX NepeadadeHa CToOpiHKa
"Pezynomamu”, Ha sIKy BUBOJUTHCS 1HPOpMalis npo nepesipky npuctporo P3A. Ha niit
BHUBOJISITHCS 3MIHA KOOPJMHAT PEKUMY (CTPYMIB Ta HAIpYT), a TAKOXK MOMKIJIMBI CIIpallFOBaHHS
JMCKPETHUX BXOJIB Ta BUXO/IB MPUCTPOIO. SIKILIO KOMaH/1a HE aKTUBI30BaHa Pe3y/IbTaTu
nepeBipku He popmyroThes. OCTaHHIM peXUM JTIOLUIBHO 3aCTOCOBYBATH B BUIIA/IKY, KOJIU
KOPHUCTYBau€B1 HE MOTPiOH1 A€TalbH1 pe3ylbTaTH MEPEBIPKH, a JOCTATHBO JinIIe iH(popMallii, ska
€ Ha aKTUBHIA CTOPIHIII 1, TKa MO>Ke 30epiraTucs B IPOTOKOJI1 MEepeBipku (uB. 1. 2.4).

2.5.11. Komanpa "3ByK"

Komanja npusHaueHna /i1l 3aaHHs pEKUMY 31 3BYKOBHM CYIIPOBOJKEHHSIM poOOTH
"TIPUCTPOIO" uu 6€3 Takoro cynpoBOIKEHHS. SKII0 peXUM aKTUBI30BaHUI MiJ] yac podoTu
"TIPUCTPOIO" nesiki onepauii, Hanpukiaj, myck, 3ynuaka "[IPUCTPOIO" 6ynyTs
CYIIPOBOJIKYBATUCS PI3HUMU 3BYKOBUMU CUTHAJIAMH.

2.5.12. Komanpa "CuHxpoHi3auif Big mepexi"

Jlana koMaH/1a 103BOJIsIE BCTAHOBUTH PEXUM CUHXPOHI3aLli B11 Mepexki. Ko el pexxum
aKTUBI130BaHMM, TOJI1 TAPMOHIYH1 CUTHAIH, K1 reHepytoThes "[IPUCTPOEM" Bu3zHavyaroThCst
4ACTOTO0 Mepesxi, Bin axoi xusuthes "IIPUCTPIM". B 1boMy peskuMi 3a1aTH 4acToTy
reHEePYBAaHHS BPYYHY HEMOJKIIMBO — BIATOBI/IHI MOJISl peIaryBaHHs Ha BCIX CTOPIHKaX MOJIYIIIB
OyIyTh HEOCTYITHUMU.

35



2.5.13. Komanpa "lMepBuUHHI KoopauHaTH"

Komanna npu3HadeHa Juist 3aIlaHHs PSKUMY CTPYMIB Ta HAIPYT y MIEPBHHHUX KoopauHaTax. e
PEXHUM JIOCTYIHUM B HACTYIIHUX MOAYJISAX nepeBipku: "Hesaneowcne docepeno”, "JJucmanyitinui
saxucm", "Hezanesxcna yacmoma". JIng nepepaxyHKy 3 BTOPUHHUX Y IEPBUHHI KOOPJMHATH
BUKOPHUCTOBYIOThHCSI KOE(IIEHTH TpaHCPOopMallii 32 CTPYMOM Ta HaIPYrolo, Kl aBBTOMaTHYHO
PO3pPaxoBYIOTHCS HA OCHOBI HOMIHAJIbHUX NIEPBUHHUX Ta BTOPUHHKX 3HAUYEHb CTPYMIB Ta HAIIPyT
TpanchopMaTopiB CTpyMy Ta HaNpyru BiAMoBiAHO. L{i 3HAUYEHHS 3a1a10THCSI HA CTOPIHITI
"Konghicypayis" BiImOBITHUX MOIYIIIB.

2.5.14. Komanpa "BTopuHHi KoopanHaTtn"

Komanja npusHayeHa Juist 3aaHHsI peKUMY CTPYMIB Ta HAIIPYT' Y BTOPUHHUX KOOpJIMHATAaX.
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3. MOAYJb "HE3AJIEXXHE J)KEPENO"

3.1. 3aranbHi NONOXeHHA

Mooynv "Heszanescne oxcepeno” npusnavenuti 0ns pyuHoi nepesipku ma Haia2o0iceHHs
npucmpois P34 ma inwux enexmpomexniunux anapamis 6y0b-saKoi cmeneti CK1aoHoCmi.

Bukopucranus 10ro MOIyIIsl 1a€ MOXKJIMBICTH KOPUCTYBAUy MEPEBIPSATH POOOTY
nocaipKyBaHoro npuctporo i gac renepauii "IIPUCTPOEM" curnaniB pi3HOT CKIIQHOCTI:

rapMOHIYHUX — 3HaYeHHS (pa3HUX CTPYMIB Ta HANpyr GOPMYIOTHCS 32 FTApMOHIYHUM
3aKOHOM 3 33JJaHOI0 4aCTOTOI0;

MOCTIMHOT HAPYTU Ta MOCTITHOTO CTPYMY — T€HEPYIOThCS HE FapMOHIUHI CUTHAJIA HAIIPyT
Ta CTPYMIB;
CKJIa/IH1 TApMOHIYH1 CUTHAJIM — 3HAUYEHHS CTPYMIB Ta HANpyr (OPMYIOTHCS 3 BpaXyBaHHIM

BUIIMX FAPMOHIUYHUX CKJIAJJOBUX Ta CyOrapMOHIK;

CKJIaJIH1 TApMOHIUHI CUTHAJIM 3 BpaXyBaHHSAM anepioAUYHO1 CKJIaJOBOI —3HAUEHHS CTPYMIB
Ta Hapyr GopMyrOThCS 3 BpaxXyBaHHSAM BHUILUX FAPMOHIUHUX CKJIAJJOBUX, CYOrapMOHIK Ta
anepioIMYHO1 CKIaA0BOT,

uudporpaMu — BIATBOPIOIOTHCA ¢(hOPMOBaHI IHIIUMHU HUGPOBUMH NPUCTposiMU P3A un
PI3HOMAHITHUMH HUPPOBUMHU MOJEISIMH (POPMH CTPYMIB Ta HANPYT;

CKJIaJIH1 PEKUMU— peali3yloThCsl JOPMU CTPYMIB Ta HANPYT 3 NOCIIA0BHUM
BIJIMIPAIIOBAaHHSM B Yaci pI3HOMAHITHHX KOMOIHAIIIM BCIX BUIIE HA3BAaHUX CUTHAJIIB.

Ha puc 3.1 nokasani npukiiagu pi3HuX 1udporpam.

6) cuzHanu nocmitHoi Harpyau Yu cmpymy
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GRAN Test System 3.1
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0) uuppoepama, 3anucaHa Ha peasibHil nidcmaryii yughposum ocyusnospaghom
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Jliig opraHizanii Takux peXUMIB HEOOX1THO BUKOHATH Psij MIArOTOBUMX omnepauii. L{i onmeparii
(dbyHKIIIOHATBEHO PO3AUIEHI 1 chOopMOBaHi HA OKpeMUX cTopiHkax. [lepenbadyeni HacTymHI
CTOPIHKHU:

« "Koughieypayia";

« "BexmopHa diacpama (3minnuti cmpym) "';

« "BexmopHa diacpama (nocmitinuti cmpym) "';

« "Tapmonixu”;

« "Hugppoepamu”;

« "3mina xoopounam (3a 3minnum cmpymom)”’;

« "3mina xoopounam (3a nocmivnum cmpymom) ";
« "Cxnaonuii pesxcum”;

« "Pe3zynomamu’”.

[ndopmartis, sika GopMyeTbCsl Ha CTOPIHKAX MOJYJIS, MOKE 3alIMCYBATUCH B 010JII0TEKY 3 METOIO
BUKOPHUCTAHHS 1i U1 HalaropKeHHs HIKUX npuctpois P3A (nuB. n.2.2).

3.2. CtopiHka "KoHdpirypauia™

Ha cmopinyi "Kougieypayisn" 3a0aromuca epanuyni napamempu npucmporo, aKuil
nepesipsaemvCsl, 4acmoma 3MiHHO20 CIMPYMY, OUCKPEMHICIb 3MIHU KOOPOUHAM PEHCUMY
(Hanpyeu, cmpymy, Kyma, 4yacmomu), a maxkoxc inghopmayis 01 OuckpemHux(0inapuux) 6xoois,
ouckpemuux (6iHapHux) uxoois.

3aranbauiil BUrsn ctopinku "Koughicypayia” naBenenuit Ha puc. 3.2. Ha miii cropinii
posMitieHi rpynoBi nonst "lpucmpit”, "3minnun cmpym”, "Hocmitnuii cmpym”, "Binapni

exoou", "Binapni euxoou", "Cman 6inaprux 6x00ig (6uxoois) ".

39



GRAN Test System 3.1
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Puc. 3.2. CmopiHka "KoHpieypauis" modyns "HesanexHe Oxepesno”

3.2.1. None "MpucTtpin"

B npomy mosti KopucTyBad 3alIUCy€e KOPOTKY XapaKTEPUCTUKY MPUCTPOIO, IKUM HAJIaro KyeTbes

(nepeBipsieTbCS).

B okpemux mossix pearyBaHHs 3alliCy€eThCs Ha3Ba €JIEKTPUYHOT CTaHIIi (MMICTaHIIIT), J1e

3HAXOJUTHCS JaHUM MPUCTPIH, MPUEAHAHHS, Ul KOTO BiH IPU3HAUYEHUHN, HAPUKJIIA, HAa3Ba

JH11, TpaHchopMaTopa TOLIO0, Ha3Ba CaMOTO MPUCTPOIO, a TAKOXK 1IM's mepeBipsitoyoro. Ls
iHopMaLlis pa3oM 3 pe3ysibTaTaMu NEepeBIpKU Hajali Oyzae 30epiraTuch B MPOTOKOJII.

Jy1st mepeBipKH MPHUCTPOIB 3MIHHOTO CTPYMY y TPYIIOBOMY MOJI1 "3minnuit cmpym” HEoOX1THO

3.2.2. MNone "3MiHHUK CTPYM"

3a/1aTl HACTYNHY 1HGOpPMAITiIo:
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* fuow— HOMIHAJIbHA YaCTOTA TAPMOHIYHUX CHTHAJIB CTPYMIB Ta HAIIPYT;

» Af— KpOK 3MiHU YaCTOTH — JUTs OpraHi3ailii rapMOHIYHUX CUTHAIIB i3 3MIHHOIO 4aCTOTOIO;

» Uyon.n — IEPBUHHA HOMIHAJIBHA JIiHIHA HAIIPYTA;

» Ulom.¢ — IEpBHHHA HOMiHANIbHA (pa3Ha HAIPYTa;



» Ulom.n — BTOPHHHA HOMIHABHA JIIHIHHA HANIPYyTa;

» Ulom.p — BTOPUHHA HOMiHAJIbHA (Da3HA HANPYTa;

»  Upnax ¢ — MaKCHMaJIbHE 3HaYEHHs BTOPUHHOT (ha3HOT HATIPYT'H;
« [0 — HOMIHATIBHE 3HAYCHHS IEPBUHHOTO (Da3HOTO CTPYMY;

« [0 — HOMIHAJIBHE 3HAYCHHS BTOPUHHOTO ()a3HOTO CTPyMY;

«» [1hax — MAKCUMaJTbHE 3HAYCHHS BTOPUHHOTO (Pa3HOTO CTPyMY.

Cnio nam ‘smamu, wo MAKCUMAIbHI 3HAYEHHs. CIMPYMI8 ma HAnpye 00MeNCyromvbCs MeXHiYHUMU
moocausocmamu camoeo "IIPUCTPOIO". YV eunaoky, axwo kopucmysad 3adoacms Oiivbuie
3HAYEHHsl, BOHO OY0e ABMOMAMUYHO 0OMedHCeHe.

3.2.3. MNone "MocTinHun ctpym™

J1y1st mepeBipKHU MPHUCTPOIB MOCTIHHUM CTPYMOM Y TpyrnoBomy 1ol "Ilocmitinuti cmpym”
HEOOX1THO 3a/1aTH HACTYMHY 1H(POPMAIIitO:

« Uyon — HOMIHANIBHE 3HAYCHHS TIOCTIHHOT HAIIPYTH;
»  Upax — MakcUMasbHe 3HaYCHHS TIOCTIHHOT HAIIPYTH;
« [0 — HOMIHAJIBHE 3HAYCHHS MTOCTIHOTO CTPYMY;
« [ ax — MAKCUMaITbHE 3HAUYEHHS MTOCTIHHOTO CTPYMY.

Cnio nam ‘smamu, wo MAKCUMAIbHI 3HAYEHHs. CIMPYMI8 ma HANpye 00MeNCyromvbCs MeXHIYHUMU
mooncausocmamu camoeo "IIPUCTPOIO". 'V eunaoky, axwo kopucmysau 3adacms Oinbuie
3HAYEHHs, BOHO DYOe ABMOMAMUYHO 0OMedHCeHe.

[Ipu uboMy Ha ekpaH MOHITOpa Oyjie BUBOJAUTUCH BIKHO 3 MONEPEPKEHHAM "SHauenHs He modice
oymu 6invuwum, Hixc...!"

Skmio 3aa€eTbest HOMiHaJIbHA (Da3Ha Hanpyra NPUCTPOIO, TO JHIMHA BU3HAYA€ThCS aBTOMATHUYHO,

SK UHOMJ'[ :\/g'UHOM(i)'

k10 3a7a€THCS 3HAYCHHS] HOMIHAIBHOT JTIHIMHOT HAIIPYTH, TO aBTOMATUYHO OOYUCITIOETHCS
3HaueHHs (ha3HO1 HANIPYTH.

3.2.4. None "BiHapHi Bxogn"

[adopmarris mpo OiHapHI BXOAU 3aAa€ThCsl B TpynoBoMy o "binapui éxoou”. Ilepenbayena
MOXKJIUBICTH 00poOKH 1HPopMalii mpo § OiHapHUX BXOAIB (auB. puc. 3.2). [lopsnkoBi Homepu
O1HapHUX BX0/1B Ha cTtopiHll "Kongizypayia" Binnoinarots ¢pi3uunum Bxogam "[IPUCTPOIO",
10 SKUX H1A°€AHYIOTbCS BUX1H1 KOHTAKTH pejie MPUCTPOIO, SIKUH MepeBIPSIETHCA.

Cnin mam‘stath, 1o B 3asexHocTi Big Moaudikauii "TIPUCTPOIO", 6inapHi BXOAH MOXKYTh
Oytu po3auiennmu (puc. 3.3 a), abo MaTH CUIBHY TOYKY 3 1-T0 110 4-T0, Ta 3 5-T0 10 8-TO
(puc. 3.3 0).
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Puc. 3.3. Cxemu 3‘€¢OHaHHs1 biHapHuUXx 8xodie

JJ11 KOHTaKTIB IPUCTPOIO, SIKUN NEPEBIPAETHCS, 3a/1a€THCS HACTYITHA 1H(pOpMAILis.

B nepuwiomy noni aktuBizyeThCs (J1€aKTUBI3y€eThCs) O1HApHUI BXid. AKTUBI30BaHUM OiHApHUMN
BX11 Oyzie 0OpoOIATHCH PUCTPOEM. AKTUBI3yBaTH HEOOX1IHO TUIbKH T1 O1HAPHI BXOH, SIK1
OyayTh BUKOPHCTOBYBATHCH B IIPOLEC] IEPEBIPKHU.

B opyeomy noni BBoguThCst Ha3Ba 6iHapHOTO BX0Ay. Lls Ha3Ba Oyzae ¢GikcyBaTHCh B MPOTOKOJIAX
BUNPOOYBaHHS Ta Ha BCIX IHUIUX CTOPIHKAX NEPEBIPKH TaHOTO MOIYIs. JJoBK1HA HAa3BU HE
00OMEXKYyeThCS.

B mpemwvomy noni BimoOpaxaeTscsi cTan OiHApHOTO BXOy. B 3a1eXHOCTI Bil CTaHy B IIbOMY
I10J11 BUBOJUTHCSI YMOBHE 300pa’keHHS KOHTAKTY, 3r1IHO puc.3.4.

—— —~F

a) KoHmakm posiMKHeHUl 6) KoHMakm 3amMkHeHuU

Puc. 3.4. CmaH 6iHapHo20 8x00y (KOHmMaKkmy)

B yemseepmomy noni BBomuThes pexuM ¢ikcarlii gacy crpaioBaHHsi 01[HApHOTO BXO/TY.
[lepen6aueHi HaCTYIIH1 MOKJIMBI peKUMU (iKcallii yacy:

« (pikcarist yacy cripairoBaHHs 61HAPHOTO BXOIY 3 MOMEHTY TToAadi nudporpamu Bija
"TIPUCTPOIO" na npuctpiii, sikuii nepepipseTbes. B 11boMy BUNaAKy B 110J11 HEOOX1IHO
BBeCTHU 3HaueHHd "0";

« (pikcarist yacy crpalroBaHHsI BIiTHOCHO Harepe]] 33JaH0TO MOMEHTY 4acy. s mporo y
I0JI1 peJlaryBaHHsl HEOOX1JHO BBECTH 3HAYEHHS 4acy, BITHOCHO SIKOTo Oyze 3/11HCHIOBAaTHCh
BIIJTIK Yacy CHpPAIFOBAHHS JAHOTO KOHTAKTY. SKIO JaHWI KOHTAKT CIIPAITIOE PaHIIIIe
3a/IaHOTO Yacy, TO 3a(iKCYETHCS Bl €EMHE 3HAUYCHHS;

« (bikcallis yacy cIpaltoBaHHsI BITHOCHO MOMEHTY CIIPAIIOBAHHS 1HIIOTO KOHTAKTy. s
L[OTO HEOOXITHO 31 CIUCKY KOMOIHOBAHOTO 10JIs (B CIIUCKY € MEpeTiK BCIX aKTUBI30BAHUX
KOHTAKTIB 32 BUHSTKOM JJAaHOTO KOHTAKTy) BUOpaTH MOTpIOHUI HOMEp KOHTAKTY. SKI10
JAHUM KOHTAKT CIIpALIO€ paHillle Bl KOHTAKTY, BITHOCHO SIKOT0 HEOOX1THO (IKCYBAaTH Yac
CIpaLIOBaHHS, ajie 00M/1Ba KOHTAKTU CIIpallOBaIM Ha IPOTsA31 3aaHo01 Ludporpamu, To
pUCTpii 3adiKcye BiA‘€MHE 3HAYCHHS Yacy CIpalfoBaHHS.

Yacosi aiarpamu, siki UTFOCTPYIOTh BC1 TPU PEKUMH (ikcallii yacy 3a pakToM CIpaIOBAHHS
BUXIJJHOTO KOHTAKTy MPUCTPOIO, SIKU NIEPEBIPSETHCS, HaBEIEH1 Ha puc. 3.5.
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a) ghikcayiss yacy 8i0HOCHO oYamky nycKy yugpozspamu
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8) ¢hikcauisi Hacy 8iOHOCHO Yacy cripayro8aHHs iHWO20 KOHMakmy

Puc. 3.5. Hacosi Oiazpamu ¢pikcauii 4acy cripayro8aHHsi

B n ‘amomy noni Bubupaerbcs pexxum podotu "[IPUCTPORO" B 3aexHOCTI Bifl CIIpAIFOBAHHS
KOHTAKTY.

[lepenbaueHi HaCTYIHI PEKUMU:

» "@ikcayisa yacy". B 1boMy peXkHMI CIPALIOBaHHS J1aHOTO KOHTAKTY HIIKOIO BIIUBY Ha
po6oty "TIPUCTPOIO" e Buxnmue. 3adikcyeThCs JUIIE Yac CIPALIOBAHHS 3T1THO
3a/IaHOTO Y YETBEPTOMY TOJII peKuMY (ikcarii yacy;

« "S3ynunka peoscumy”. B 1bOMy peKUMI MICIS CIIPALIOBAHHS KOHTAKTY B110yBa€ThCA

3yIUHKA TPOCTOi IIUPOTpaMu, siKa € CKJIaI0BOIO YACTHHOIO CKiIaHO1 rudporpamu. [1po
e JeTaJIbHO ONMKUCAaHo B 1I. 3.7;

« "3ynunka npucmpor”. B iboMy pexXuMi MICs CIPAIIOBAHHS JAHOTO KOHTAKTY
Bi10yBaeThes noBHa 3ynuHka "T[IPUCTPOIO";

= "3anyck npucmporo”. Ilicns cripaiiroBaHHsl JaHOTO KOHTAKTY 3/1MCHIOETHCS 3aITyCK
Hanepen niarotosieHoi nugporpamu. [Ipo ne neranbHo onucano B 1. 3.7.2.
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3.2.5. None "BiHapHi BUxXogn"

[lepen6aueno BiciM O1HapHUX BUXO/IB, K1 ciyXaTh /g kepyBanus "TIPUCTPOEM"
30BHIIIHIMU npucTposMu (B aeskux moaudikamisx "TIPUCTPOIO” moxe OyTu iHIIAa KUIBKICTh
O1HapHUX BUXOJIB).

[adopmarris mpo OiHApHI BUXOAM 3a7a€ThCs B TpynoBomy 1ol "binaphi éuxoou” (puc. 3.2).
[TopsinkoBi HOMepa GiHapHUX BUXO/11B Ha cTopiHUI "Kongicypayia" BinnoBigaloTh GI3UYHUM
Buxojam "[IPUCTPOIO".

Jlist dyHKIIOHYBaHHS OIHAPHUX BUXO/IIB HEOOX1THO 3a/1aTH HACTYIHY 1H(OPMAILiTO.

B nepuwiomy noni aktuBizyeThcsi OiHapHUI BUXil. AKTHBI3YBaTH HEOOX1IHO TUIBKU Ti O1HApHI
BUXO/IU, 5IK1 OyAyTh BUKOPUCTOBYBATHCH B IIPOLIECI IEPEBIPKH.

B opyzomy noni BBoguThCs Ha3Ba O6iHapHOTO BHXOAY. L Ha3Ba Oyne ¢GikCyBaTUCh B MPOTOKOJIAX
BUNPOOYBaHHS Ta Ha IHIIKX CTOpIHKaxX Moayns "Hezaneowcne docepeno”.

B mpemvomy noni 3anaeTbest moYaTKOBUM cTaH O1HAPHOTO BUXOY — 3aMKHEHUN YK PO3IMKHEHUN
(puc. 3.4). Cran BuOHMpaeThCs 31 CNUCKY. 3aJaHUI MOYAaTKOBUI CTaH Bifjpasy K peani3yeThes
¢isuuno B "TIPUCTPOI" 3a HasBHOCTI 3B'A3KY.

B yemsepmomy noni 3anaetscs pexxum podotu OiHapHOTO BUxoay. [lepenbadeni aBa pexxumMu
poboTu:

« "Hesanesxcnuul" — 1J1sl IbOTO PEXUMY B YETBEPTOMY I10JI1 33JAETHCSI Yac, KOJIU Lel
O1HapHUIl BUX1Jl HOBUHEH NEPEMKHYTHUCS B MIPOLIECI IEPEBIPKH;

« "l[loemopennsa” — B 1bOMY peKuMi OlHapHUM BUX11 OyJ€ NIepEeMUKATUCI B MOMEHTH
nepeMHKaHHsI BUOpaHOro OIHAPHOTO BXOJy IPUCTPOIO, SIKU NiepeBipseThes. binapHuit
BX1J1 IPUCTPOIO, IKUN NEPEBIPAETHCS, BUOMPAETHCS 3 CIUCKY (Y CIUCKY € TUIbKU
aKTUBI30BaH1 O1HApH1 BXOHM).

B n ‘amomy noni 3anaeTbes yac, Ha MpOT#A31 AKOTo OIHAPHUN BUX1J 3HAXOAUTHCS Y
MPOTUJIEKHOMY CTaH1 B/l TIOYATKOBOT'O (337a€ThCS B TPETHOMY I10J11), IOYMHAKOYH Bl MOMEHTY
yacy, 3aJ1aHOoro B yeTBepTomy noJi. Lleit yac Oyae BUKOpUCTOBYBATUCS TUIBKH B PEKUMI poOOTH
OiHapHoro Buxony "Hezanescnuii”.

3.2.6. CtaH 6iHapHKX BXxoAiB Ta BUXoaiB

[lepenbauena curnanizaiis Npo CIpaloBaHHs KOHTAKTIB MPUCTPOIO, IKHUH MepeBipS€ThHCS.
Curnanizaiiist peajiizoBaHa 3a JOTIOMOTOI0 300paykKeHHs "mamMmnu'" BIAMIOBIIHOTO KOJIBOPY.

B rpynoBomy nouti "Cmarn 6inapuux 6xodis (6uxoois)" (puc. 3.2) mokasaHne MOKINBE
300paKe€HHs CTaHy KOHTAKTIB. B 3a1€KHOCTI B/l XapakTepy CHpallOBaHHs 11€ 300pa’KEeHHS MOXKeE

OyTH:
= CIpOTO KOJBOPY — KOHTAKT PO3IMKHEHHIA;

* YEPBOHOI'O KOJIbOPY — KOHTAKT 3aMKHEHMUIA.
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3.3. CtopiHka "BekTtopHa giarpama"

Cmopinxa "Bexmopha diacpama” nepedbauena onst hpopmysants mpugazHux 2apMoHiuHUxX
CUCHATII8 HANpY2 Ma CMPYMI8, CUSHANIB8 NOCMITIHO20 CIMPYMY Ma 3aNyCKy CKIAOHUX Yyugdpozpam.

3araqbHHN BUTIIA CTOPIHKY "Bexmopha diacpama” (3minnuii cmpym) HaBeleHUH Ha puc. 3.7.
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Puc. 3.7. CmopiHka "BekmopHa Oiagpama” 051 SMiHHO20 cmpymMmy

3.3.1. ®opmyBaHHS (ha3HMX CTPYMIB Ta HanNpyr

Ha 1iif cropinii MoxHa 3a1aBaTi KOOPAUHATH PEKUMY, K 3MIHHOTO, TaK 1 TOCTIHHOTO CTPyMY.
Bubip noTpiObHOTrO pexxumMy 34IMCHIOEThCS B KOMOiHOBaHOMY 110711 "Xapaxkmep cmpymy”.

3HaueHHs BEJIMYMH CTPYMIB, HAIPYT Ta IXHIX MOYaTKOBHUX (ha3 MOKHA 3a/1aBATH OJIHUM 3
HACTYITHUX CIIOCO0IB:

* 3a JOTIOMOTOI0 KJIaBiaTypH. J{jsi 1boro y BiIMOBIAHOMY I10JI1 peAaryBaHHs HEOOX1IHO
BBECTH NOTPiOHE 3HaueHHs. [licig nepexony 10 HIIOTO Mo a0 Micis HATUCHEHHS Ha
knaBimy <Enter> 11e 3HaueHHS 3a(iKCy€eThCs 1 B110Opa3uThes B 1ol "Bekmopha
diaepama" BINOBIIHUM I0JIOKEHHAM BekTopa. Cilif] maMm ‘ATaTH, 1110 3HaYE€HHS BEJTUYUH
CTpYMIB Ta Hanpyr OyAyTh 0OMEKyBaTUCh MAaKCUMaJIbHUMU 3HAYEHHIMH, SIK1 3a/1al0ThCS
Ha cropinui "Kongicypayisn",
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* 32 JOTIOMOTOIO CKPOJIiHra. 3a JOTIOMOTOI0 CKPOJIIHIa MOKHA 3MIHIOBATH 3HAUEHHS
BUOPAHOI BEIMUMHU IUIaBHO (LLUISIXOM MEPEMIIIECHHS IOB3YHKA CKPOJIIHTa) YU IUCKPETHO
(HaTHCKarO4M KHOIKHU 3 cTpuikamu). [lig BUOopy BiANOBIAHOT BETUYUHUA HEOOX1THO
CIOYATKy aKTUBI3yBaTH 110 BelIUUuHYy. 11 1bOro HEOOXiJHO BUOpAaTH BIANOBIAHE M0JIE
penaryBanus "Hanpyea" ("Cmpym")— noiie miacBITUTbCS KOBTUM KoJibopoM. [licist nporo
HaJ| CKPOJIIHIOM (CKpOJIIHT 3HAaXOJAUThCS B BEpXHIN yacTHHI ojst "Bekmopha diacpama”
3°SIBUTHCS Ha3Ba BEJIMUMHU, SIKY MOKHA 3MIHIOBaTH. HaJ CKpOIIHIrOM TakoK 3HaXOAThCS
7IBa TOJISl, B IKUX BUBOJSATHCS KPOK JUCKPETHOI 3MIHU BEJIMYMHM (3aJIa€THCSI B LILOMY I10J11)
Ta i MakcUMasbHEe 3Ha4YCHHs (3a7aeTbest Ha cTopinill "Kougisypayia');

« Oe3nocepeaHbO JIF0UM Ha BIANOBIIHUN BEKTOP, 300paXkeHUI Ha BEKTOpHIM niarpami. Jlis
1BOTO B 1OJI1 "Bexmopha diacpama’” He0OXiTHO Kypcop MIABECTH J0 KIHIIS MOTPIOHOTO
BEKTOpa (Kypcop 3MIHUTh CBOIO (OpMY) Ta HATUCHYTHU Ha JiBY KiaBimy "mumi". He
BIJITyCKalO4H JIIBOT KJIaBili "MuIi", BCTAaHOBIIIOEThCS HEOOX1/1HE 3HaueHHs BekTopa. [1pu
[IOMY KOHTPOJIFOBATH BEIIMYMHY BEKTOPA Ta HOTO (ha3y MOXKHA y BIJIIOBITHHUX TTOJISX
penaryBauns "Hanpyea" ("Cmpym").

Kpim 3HaueHs pa3zHux cTpyMiB Ta (pa3HUX HANPYr KOPUCTYBA4 MOXKE KOHTPOJIIOBATH 1 HII1
napametpu — miHiiHI Hanpyru Uy, Upe, Ucy; pi3aunio Gasaux ctpymiB [4-1p, Ip-Ic, 1-14;
3HAYCHHS CUMETPHUYHHUX CKJIAJI0BHX HAIPYT Ta cTpyMmiB, Bixnosinuo Ul, U2, U0, 11, 12, 10, a
TaKO)K 3HAYCHHS aKTUBHOI, PEAaKTUBHOI Ta MOBHOI MOTYXHOCTeH B hazax Py, Oy, Sy Pp, Os, Sa,

Pc, Oc, Sc. Ans 1poro HEOOXiJHO CKOPHCTATUCS JIOKAILHUM MEHIO 10J1st "Bexmopha diacpama’”.

Ha cropinni "Bexmopra diacpama’ nependadeHa MOXKIHBICTh 3MIHH YaCTOTH TAPMOHIYHUX
CUTHAJIIB. 3HaYEHHs YaCTOTHU MO>KHA 3MIHIOBaTH 0€3110CEPETHBO B MOJI PeJaryBaHHs, a TAKOXK
JUCKPETHO, HATUCKAIOUX BIINOBIIH1 KHOIIKH 31 CTPUIKaMH, pO3MIIIIEHUMH clipaBa Bij mossi. Kpok
3MIHHM 9aCTOTHU 3a/1a€Thcs Ha cTopiHil "Koughicypayia".

3.3.2. Pexxumun chopmyBaHHSA hpa3HUX CTPYMIB Ta Hanpyr

[lepenbaueHa MOKIIMBICTD 3a7jaBaTH PEeXUMHU (POPMYBaHHS CTpyMiB Ta Hanpyr. [loTpiOHuit
PEXUM 3a/1a€ThCS B TpyNoBoMy noni "Pedxwcum 3minu" (1711 Hapyr Ta CTPyMIB peXUMU 3MIHU
3aJ1al0ThCs He3zalnexkHo). [lepenbadeni HaCTYIHI PEXKUMMU:

« "Hesanexcnuu". B 1pboMy pexuMi MOKHA HE3aJI€KHO 3MIHIOBATH BEJIMUYMHY Ta a3y
KOYKHOTO 3 BEKTOPIB HAIPYTu (CTPyMYy);

« "Tpugpasnuii”. B mpomy pexxumi nependadeHa MOKIMBICTh 3aJ]aBaTH MOYATKOBI YMOBH IS
CUMETpUYHOTo pexxumy. [licis 3MiHU OYb-SIKOTO 3 TPHOX BEKTOPIB (32 BEIMUMHOIO Ta
($a3010) JBa IHIIUX BEKTOPU 3MIHIOIOTHCSI aBTOMAaTHYHO — BEJIMUYMHA IX CTa€ TaKOK CaMolo,

K 1 B 3MIHEHOTO BEKTOPA, a BINOBIAHI (ha3u 3minyrorbes Ha £120°;

« "Oonoghaznun”. B 1boMy pexuMi 3a1af0THCSL OJJHAKOB1 MOYATKOB1 YMOBH JUISI BCIX TPHOX
BEKTOPIB SIK 32 BEJIMYMHOIO, TaK 13a ¢a30i0. 3MiHA OYIb-IKOTO 3 TPhOX BEKTOPIB
aBTOMAaTUYHO BUKJIMKA€E aHAJIOTIYHY 3MIHY JIBOX IHIIMX BEKTOpIB. Bci BekTopu
3MIHIOIOTHCS cuH(]a3Ho. Lle 1ae MOKIMBICTD A1 CTPYMOBUX KUT (MIPU ApaJIETbHOMY
3‘€IHaHH1 BCIX BUXO/IIB CTPYMOBUX [TOCHJIIOBAUIiB) 30UIBIIUTH BUXITHUN CTPYM y TpHU pas3u;
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"Ileogaznuii pesrcum (AB — C)". B uboMy pexumi 3MiHa BEKTOpa Hanpyru (a3 A
IIPUBOJIUTH 10 aBTOMATUYHOI 3M1HU BekTopa Hanpyru ¢a3u B. [Ipu ubomy Bekrop ¢azu B
3MIHIOETHCS 32 BEJIMYMHOIO aHAJIOTIUHO BEKTOPY (a3u A, a 3a (pa3oro 3MIILIEHUN HaA KYT

180° . AHasoriuHo 3AiCHIOETHCS 3MiHa BEKTOpa HApyrH (cTpymy) dasu A micist 3MiHu
BEeKTOpa Hanpyru (ctpymy) ¢asu B. Tperiii BexkTop Hanpyru — ¢azy C MOKHA 3MIHIOBATH
He3anexxHo. [ ctpymiB ner pexxum aemto iHmuid. Ctpymu ¢a3 A ta B 3MiHIOI0TBCS
cuHdazHo, a ctpyM (pa3u C 3MIHIOETHCS He3alexKHO. Lle 1ae MOKIIMBICTh 3/1IHCHIOBATH
nepeBipKy ckiIaaHux npuctpois P3A mix yac imiramnii 1Bo¢da3HuX K.3.;

"Cumempuuni cknaoogi”. B ipomy pexxumi MOKHA 3a71aBaTH 3HAYCHHSI BEJIMYUH MPSMO],
00epHEHO1 Ta HYJIbOBOI MOCIII0BHOCTEN SIK /ISl CTPYMIB, TakK 1 Ui Hapyr. 3Ha4€HHS
CKJIaJIOBUX Ta iX MOYaTKOBI (pa3u MO>KHA 3a7[aBaTH y BIATNIOBIIHUX MOJISX pelaryBaHHs
(micns mepexoly B LIeH peXUM I0JIs pelaryBaHHs i (pa3HUX BEIMYMH 3MIHATHCS HA MOJIS
penaryBaHHs JUIsl CAMETPUYHMX CKJIaJIOBUX), @ TAKOK IIPU JOIIOMO31 CKposIiHra. B moi
"Bexmopnua diacpama” OynyTh BinoOpaxatuch (ha3Hi 3HAUE€HHS CTPYMIB Ta HaMpyr, SKi
BIJIMOB1IaI0TH 33JJaHUM 3HAYCHHSIM CUMETPUYHHUX CKIIAJIOBUX 1, sIK1 OyIyTh TEHEPYBATUCH
"TIPUCTPOEM". Crin nam‘siTaTu, 0 CUCTEMA 3/1IHCHIOE aBTOMAaTUYHUN KOHTPOJIb 32
(ha3HUMU BeTMYMHAMU 3T1iTHO OOMEKEHb, 3alaHuX Ha cTopiHill "Koungizypayia". Y
BUIIAJIKY, KOJIM KOPUCTYBay 3aJaB TaKe 3HaYCHHS OJHI€T 3 CUMETPUYHUX CKIIAJIOBUX, SKE
npuBee 10 30UTbIeHHs (Pa3HOT BETUYMHU 32 JOIMYCTUMY T'PAHUIII0, TO CHCTEMA
MPOITHOPYE ITI0 3MIHY 1 3JIMIINATH TIOTIEPETHE 3HAYCHHS;

"llomysrcnocmi P ma Q". B 1boMy peXuMi KOPUCTYyBa4 MOJKE 3a/1aBaTH 3HaYEHHS aKTUBHOT
Ta peaKTUBHOI MOTYKHOCTI, siKi Moxe renepyBaru "TIPUCTPIN" na 06°exT nepesipk.
[Ticnst mepexosy B Liel peKuM, B MOJISX pelaryBaHHs, J€ 3aaBaJINCh 3HaYCHHS (a3HUX
BEJIMYMH YU CUMETPUYHHUX CKJIAJJOBUX, HEOOX1IHO BBOJAUTH 3HAYCHHS aKTUBHOI Ta
PEaKTUBHOI MOTY)KHOCTEH. 3HaYEHHS MOTYKHOCTEH 3aJal0ThCSI HE3AJIEHKHO IS KOKHOT
¢dazu. s 1poro pekuMy € HaCTyIHA 0COONMBICTE. SIKIIO B 1Mol pa3HUX HATIPYT
3aaeTbest pexum "P, O, TO aBTOMaTUYHO B 10J11 (ha3HUX CTPYMIB 33Ja€ThCS PEXKUM
"Hezanexcnuii" 1 HaBIaky, SKIIO B TOJI1 pa3HUX CTPYMIB 3a/1aeThes pexuM "P, OQ", To B
nouti (pa3HUX Hampyr 3aJaeTbes pexxuM "Hezaneorcnuu”. Ipu 1boMy, SIKIIO B [10JI1 HAIPYT
3aJIal0ThCSl 3HAYEHHS NOTYKHOCTEH, TO JUIsl 331aHUX MOTYKHOCTEH Ta CTPyMiB
3/IIHCHIOETHCS PO3PAaXyHOK HAMpyT, IKUK O BIINMOBIAAB CcriBBIAHOLIEHHM P=Real(U-I),
O=Im(U-1). Y Bunajaxy, KoJii 3HAYCHHS TMOTY>KHOCTEH 3aal0ThCSI B TIOJI1 CTPYMIB, TO
ABTOMATHUYHO 3IMCHIOETHCS PO3PAXYHOK CTPYMIB, SIK1 O BIIMOBIIAIN 3aJaHUM 3HAYCHHSIM
MOTYKHOCTEH Ta HANpyr. 3HaYeHHsI IOTY>KHOCTEN MOKHA TaKOK 3a/1aBaTu MpHU JOMOMO31
ckpoutiara. B momi "Bexmopha diacpama’ BimoOpakaeTbcs BEKTOPHA Jiarpama Ga3zHux
CTPYMIB Ta HAMpYT, sIK1 BIIMOBIIAl0Th 3aJaHUM MOTYKHOCTSM. SIK 1 B pexKuMi
CUMETPUYHUX CKJIaJI0BUX, CUCTEMA 3/IIIICHIOE aBTOMAaTUYHHUI KOHTPOJIb 3@ 3HAUEHHAMHU
(a3HUX CTPYMIB Ta HApyr. Y BUIAJKY, KOJU KOPUCTYBAY 33/1aB TaKe 3HAUECHHS
MOTYKHOCTI, sIK€ IpUBeIEe 10 30UIblIeHHS ()a3HOT BEIMUMHU HAPYry YU CTPYMY 3a
JOIYCTUMY TPAHUILIIO, TO CUCTEMA MPOITHOPYE L0 3MIHY 1 3aJUIIUTD [OTEPEIHE.
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3.3.3. Pexxummn 3anycky umncpporpam
3amyck udporpaMu MOXKe 3IMCHIOBATHCH B IBOX PEKUMAX:
« "l'apmoniynuii cuenan";
« "Cknaonuii pescum”.

B pexumi "l'apmoniunuii cuenan” 301CHIOETbCA 3aycK Hudporpamu, sika BiANOBIae
copMOBaHUM Ha 1iif CTOPIHI[I TAPMOHIYHUM CUTHAJaM (Halpyram Ta cTpymam.

Crig mam ‘siTaTy, 0 CUTHAIH, K1 BiToOpa)keH1 Ha cTopiHill "BekmopHa diacpama’”,
npecTaBieHi B popMari aitouux 3HaueHb, a "[IPUCTPIN" 6yne renepyBaTi rapMoHiyH1
CHTHAJIA B MHTTEBUX KOOPIMHATAX 32 HACTYITHUM 3aKOHOM:

u, =~N2-U, -sin2-n- f-t+¢,,);
Uy =~N2-Uy-sin(2-1- f-t+@u);

e =~N2-Ug-sin2-1- f-t+@py);
(3.1)
i =\/§-IA sin(2-m- ft+0y,);

Ip :\/E'IB'Sin(z'n'f't"‘(PBl);

i =~2-1.-sin(2-7- f-1+04);

ne U, Up,Upd  1p, 10,0 ,,050Pcty»PuysPp Py — Hitodi 3HaYeHHA (Da3HUX HAMPYT,

CTpPyMIB Ta iX MOYaTKoBi (asu; f — 3amana gactora, ['mr; £ — gac, c.

I'eneparris rapmoHiuyHUX curHaiis 3aidcH0eTscs "TIPUCTPOEM" Ha npoTsi31 3aaHOr0 Yacy,
MOYMHAIOYH 3 MOMEHTY 1=().

Jlist 3amycky nmudporpaMu rapMOHIYHUX CUTHAJIIB HEOOX1THO HaTUCHYTH KHOTIKY ""CTapTt’ —
"[TIPUCTPIN" noune renepyBaTu 3ajaHuii rapMOHiuHM# curHan 3a 3akoHoM (3.1). B pexumi
reHepariii TeKCT KHOMKHU 3MIHUThCS Ha ""CTon' 1 moYHe MHUraTH, a B T0JII HaJl KHOTIKOO OyIe

B1J100pa)kaTuCh Yac reHeparii.

I'enepariist Moxe OyTH 3ylIMHEHA HACTYITHUM YUHOM:

« HaTHCHEHHSM Ha KHOMNKY "Cton". [Ticas 1poro renepariisi rTapMOHIYHOTO CUTHAITY
MPUIMHUTHCS 1 B [10J11 BiJOOPa3UThCs Yac, Ha MpOTA31 IKOTO BOHA BinOyBasacs;

* CIpALIOBaHHSAM KOHTAKTY, IKWW 3alporpaMOBaHui B pexuMi "3ynunka npucmporo” (1uB.
m. 3.2.4).

B nomni "binapni 6xoou" BinoOpaxaeThbCsi pealibHUM CTaH OIHAPHUX BXO/IIB (HE3AJICKHO YH
B110yBa€ThCsl Te€Hepallisl UM Hi) BIAMOBIIHOIO CUTHANI3ali€to jamnu. Kpim Toro, B mponeci
re’eparii BiJoOpa)kaeThCsl TAKOK Yac MEPIIOTo CHPAIIOBAHHS BIIMOBIAHOTO OIHAPHOTO BXOY.
AGcomoTHUH Yac (BT MOMEHTY ITOYaTKy 'eHEepYBaHHS) B1IOOPaXKAETHCS 3€JIEHUM KOJILOPOM, a
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BITHOCHMM — uepBoHUM. Hanpuxiiaz, sIKio B KOHQIrypaiii 61HapHOTro BXO/1y 3HaUEHHS
"®ikcayis yacy"” BIAMIHHE BiA HYIIA, TO Oyae GpikCyBaTUCS BIAHOCHUN Yac YEPBOHUM KOJIbOPOM.

B nomni "binapni suxoou" BinoOpaxkaeTbes iX peasibHUM cTtaH. Kpim Toro, KopuctyBad Moxe
KepyBaTH CTAHOM OIHAPHOTO BUXOJIy HMIJISTXOM MOABIAHOTO "KIIIKY" B MMOJI1 31 300pakKeHHAM
CUTHAJILHOI JIaMIIH BIAMOBIAHOTO OIHAPHOTO BUXOY.

B pexumi "Crrnaonuti pescum” 3a1iicHIOETBCS 3amycK uporpamu, copMoBaHOT HA CTOPIHIII
"Crnaonuii pexcum” (muB. 1. 3.7). Lleit pesxuM 3acTOCOBY€EThCS Y BUMAJIKY, KOJIU TOTPIOHO
0araToKpaTHO MOBTOPIOBATH M'€HEPALlit0 CKIAIHOI LudporpamMu, OAHUM 3 (PparMeHTIB SKOi €
rapMOHIYHUHN CUTHAJ, cOpMOBaHU Ha CTOpiHI "Bekmopha diacpama’ 1 sikuii NOTPIOHO BeCh
yac 3MiHoBaTu. Hanpukinaz, ckiagna nudporpama, CKIagaeTbes 3 10aBapiiHOTO PeXUMY, IKUN
€ HE3MIHHHUM, Ta aBapiiHOTO PEXUMY, KU MOTPiOHO Bech yac 3MiHIOBAaTU. TO/1 Ha CTOPIHIII
"Bexmopna diacpama" ociinoBHO GOPMYIOTHCS Pi3HI (PparMeHTH aBapiiHOTO MIAPESIKUMY Ta
3aIlyCKa€ThCS CKIAIHUMN PEeXKUM, IKUi chopmoBanuil Ha ctopiHil "Crradnui pescum”.

3amycK CKIaIHOTO PEKUMY 3IHCHIOETHCS MUISIXOM HaTUCKaHHs KHOMKY ""Pexxum" . ITicis mporo
CcKIaHUil pexuM 3aBanTaxyeThes B "TIPUCTPIN". ITpolec 3aBaHTaKEHHS BiOOPaKaeThes y
nianoroBomy BikHi. [licns 3aBanTaxkeHHs Ha3Ba KHONKU "'Pexum'' 3miHIoeThes Ha ""Ilyek!.
HaTtucHeHHsM 11i€1 KHONIKY MOYMHAETHCS Ipoliec reHepartii. [lyck renepariii Moxe Takox
3IMCHUTHCS Y BUIAJIKY CIIpAIlOBaHHS OIHAPHOTO BXOJY, SIKIIO BIH CKOH(IrypoBaHUH AJs
pexumy "3anyck npucmpor”.

Le#t pexxuM Moske OyTH peani3oBaHUM TUIBKU Yy BUMAJKY KOJIU BiH € MIIPEKUMOM CKIIQHOTO
pexumy. B npoTtunexxnomy Bunaaky kHormka ''Pesxum" € He1oCTYHOIO.

3.3.4. ®DopmyBaHHS CUrHaniB NOCTINHOrO CTPyMy

Jljig iepeBipKH MPUCTPOIB, K1 MPALIOIOTh HA MOCTITHOMY CTpyMi HEOOXIZJHO CTOPIHKY
"Bexmopna diazpama” niepeBeCcTH B pexXUM B110OpakeHHsI MOCTiiHOTrO cTpymy. i boro Ha
cropinui "Bekmopna diacpama” (muB. puc. 3.7) B moiii cnucky "Xapaxmep cmpymy" HEOOX1THO

3anat pexuM "Ilocmivnui”. Tlicas uporo cropinka "Bexmopha diacpama” npuiime BUTIIAL
(puc. 3.8).
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Puc. 3.8. CmopiHka "BekmopHa Oiazpama” 0511 nocmitiHo2o cmpymy

Ha miit cTopinIll Mo>kHa 3a7jaBaTH BETMYMHU TIOCTIMHUX HAMPYT Ta CTPYMIB aHAJIOTIYHO, SIK 1 TSt
3MIHHOI'O XapakTepy CTpyMy.
3HaK MOCTIHHOT HAIIPYTH Ta CTPYMY 3aJA€THCS B TOJI, SIKE 3HAXOAUTHCS 3J11Ba Bl 3HAYCHHS
BEJIMYMHU HANPyru 4 cTpymy. Ciiix nmam'siTaTe, 1Mo AJ1 3MIHU 3HAKY BETMYMHA HEOOX1THO ABIY1
KJIAI[HYTU Y BIINOBIAHOMY IOJI.
[lepenbadeHi HACTYIIHI PEKUMHU 3MIHU HaIIpYT Ta CTPYMIB, SIK1 3aJ1al0ThCs B 1o "Peswcum
3minu’":

« "Hesanexcnuil". B 1pboMy pexuMi MOKHA HE3aJI€KHO 3MIHIOBATH BEJIMYMHY TPHOX HApyr

(cTpywmi);
« "4 —B—C" - tpudasznuii. B ubomy pexxumi nependaueHa MOKIMBICTh 33JaBaTU Hapyru

(ctpymn) i cuMeTpuyHOro pesxxumy. Ilicns 3minu Oyab-sKO01 3 TPbOX HAIPYT (CTPYMIB)
JIB1 IHIII BEJIMYMHH 3MIHIOIOTHCS aBTOMATUYHO — 3HAYEHHS iX CTA€ TAKMM CaMHUM, SK 1 B

3MIHEHOI BEJIUNUHMHU;
« "4—-B", "C—-A", "B— C" - nBodazuuii pexxum. B npomy pexxumi 3MiHa Hanpyru A
MIPUBOJIUTH 10 aBTOMATUYHOI 3MiHK Hanpyru B. Ilpu nipomy Hanpyra B 3MmiHI0€TBCS 32

BEJIMYMHOIO aHAJIOTIYHO Hampy3i A, aje 3 IpoTHIeKHUM 3HaKoM. Tpets Hampyra C
3MIHIOETHCS HE3aJIEKHO. AHAJIOTTYHO 3A1MCHIOETHCS 3MIHA HAIPYru A Micis 3MiHU
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MoayIb "HE3ANEXHE OXXEPENO"

Hanpyru B. 3miHa cTpyMiB B IIbOMY pexuMi BiIOyBaeThCs emio 1o iHmomy. Ctpymu A ta
B 3MiHIOIOTBCS 3 OHUM 1 TUM CaMHUM 3HaKoM, a cTpyM C 3MIHIOETbCS HE3aJIEXKHO.
AHaJOTTYHUM YMHOM 3/1MCHIOETHCS 3MIHA HApYyT Ta cTpymiB B pexxumax C — 4, B — C.
Jliig 3pyuHOCT1 pOOOTH B LILOMY PEKHUMI B OKPEMUX OJIAX, PO3MIMICHUX HUXKYE MO

"Jliaepama", BuBOAATHCA 3HaYeHH pisHuup Hanpyr U, —U,, U, -U. ., U, -U_ Ta

cymu ctpymiB [, + 1, 1, + 1., [, +1..

3.4. CtopiHka "lNapMOHiku"

Cmopinxa "l'apmonixu” nepedbauena onsi hopmy8anHs CKIAOHUX 2APMOHIYHUX CUSHATIB 3

BPAXYBAHHAM GUUUX SAPMOHIYHUX CKIAOOBUX, CYOLAPMOHIK MA 3 8PAXYEBAHHAM AnepiooudHoi

CKIIA0080L.

3aranbHuUil BUTIsA cTopiHKU "I apmoniku" HaBeneHui Ha puc. 3.9.

] HesanextHe pxepeno - rapMoHikm []

Dafkin

KDHmirgpauiﬂl BekTopHa giarpama [ apMoHiki |LlHCD|30rpaMH| 3mMiHa KDDD.CI.HHEITI CrnagHWi pemwml Peagana'rHl

~Harpyra B aipeus
[5774 8o ¢ [3 i e 7514
ub[57.74 | B ®b[1z000 |2 [3 (| 3.:
Ue [57.74 | B ®ef1z000 | ° [3 2
Pesra; |3-cpaSHMEi ‘l
—Crpyr
| GRS T Bl
b [5000 A @bfooo | © (SRR |
lc [5000 A @c|n_nn G CuirHan siacurHif _| /\J
-75.14
Pesrt: | aat] [ 17
—Hactora, M ::
[50.00 E‘
—BiHapHI BxoQM
1fin1 @] 5]
2 B
3 7
4 8|
—BiHapHI BuMRO0L
1@ 2[ [ 4 617

Crapr |

Puc. 3.9. CmopiHka "apmoHiku"

3.4.1. ®opmyBaHHS (ha3HMX CTPYMIB Ta Hanpyr

Jlist hopMyBaHHS TApMOHIYHMX CKJIAIOBUX HEOOX1THO 3a7aTH B NOJIIX penaryBanus "Hanpyea"
ta "Cmpym" nirodi 3Ha4€HHS BIINOBIAHO HAIIPYT Ta CTPYMIB, BIAHOCHO SIKUX OyIyTh
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BUpaXOBYBAaTHCh BUII1 TApMOHIUHI CKJIaJ0B1, TOYaTKOBI (ha3u, a Takox BUOpatu 3 010110TeKH
noTpibHY (HOpMY CUTHATY.

3MiHa OCHOBHOI YaCTOTH TAPMOHIYHOT'O CUTHAITY 3/11HCHIOETHCSA B 101 penaryBanus "Yacmoma".

[lepenbaueni aBa pexumu GopMyBaHHs (a3HUX HANPYT Ta (pa3HUX CTPYMIB, SIK1 33JJaI0THCS B
nom "Peswcum”:

= "Hesaneowcnuu'’;
« "3-¢paznun”.

B He3anexHOMY pexXuMi MaKCHUMaJlbHI J11041 3HAaYEHHsI BCIX TPbOX HAINPYT, TPHOX CTPYMIB Ta iX
(ha3u 3a7a10ThCS HE3aJIEHKHO.

B 3-¢a3znomy pexxuMi akTUBHUMH € BIKHA HaIpyT Ta CTpyMiB juie s ¢azu A. Skio
3MIHIOIOTBCS A1H041 3HAUEHHS HApYT Yd CTpyMiB pa3u A, aBTOMaTUYHO TAKUMU CAMUMH CTalOTh
Ni1041 3HauUeHHs Hanpyr Ta ctpymiB ¢a3 B ta C. Ilicns 3MiHK OYaTKOBUX (a3 HANPYT Ta CTPYMIB
¢a3u A nouatkoBi ¢a3u Hanpyr Ta ctpymiB ¢a3 B ta C aBTOMaTH4HO nEepepaxoByIOThCS HA
BITHOCHY BeIHuuHy +120° BIAMOBITHO.

Jlyist BUOOpY rapMOHIYHHMX CKIIaOBUX 3 010J110TeKH HEOOX1THO HATUCHYTH KHOTIKY B TTOJI1
"Hanpyea" ta "Cmpym" — 3'sBuThCs aiasmorose BikHO (puc. 3.10).

X

—BiSAIOTERE raprMOHYHME CUrHaNE

| HaiireHyEsanHs | Hoparu...
P CurHan slacyTHii

HR1 FPenarusari...

By

il

| JACTOCYBATH Cracueati

Puc. 3.10. Bibriiomeka 2apMOHIYHUX CU2Hari8

VY 11poMy BIKHI HaBEJICHUH CIIMCOK 3a37alieriib c(OpMOBaHUX FAPMOHIYHUX CUTHAMIIB.

[ro 616mi0TEKY MOkKHA KOPUTYBAaTH — (DOpMYBaTH HOB1 CUTHAJIM, PeJaryBaTH iCHYIOU1, BUIy4aTu
HenoTpiOHi. [lyig uporo nependayeni pyHkiionanbHl kHonku ""loxaTu", ""PenarysaTn",
"Buayunurn".

Cnin mam‘sTaTH, 1o B crUcKy € 3anuc "Cuenan giocymuii”, sIKuii He MOKHA BUJTYYUTH YU
penaryBatu. Lleii 3amrc BUKOPUCTOBYETHCS TS BUIIAKY, KOJU MOTPIOHO 331aTH HYJILOBUI
pIBEHb CUTHAITYy HAIPYTH YU CTPYMY.

Jliist BUOOpy MOTPIOHOTO CUTHATY HEOOX1THO BUAUTUTHA MOTO B CIIUCKY T4 HATUCHYTH KHOIIKY
"3acrocyBaTu''.
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B npasgiit yacTuH1 BikHa BinoOpaxaeTbes hopma BUOPAHOIO 3 CIIUCKY CKJIAJTHOTO TaPMOHIYHOTO
CUTHAJIY: 3€JIEHUM KOJIbOPOM 300pakeHi OKpeMi rapMOHIYH1 CKJIaJIOBI, a IHIIUM — PE3YJIbTYIOUUI
CHUTHAJL

3.4.2. CTBOpEHHS1 HOBOIro rapMOHIYHOro curHany

VY Bumnaaxy, Kojau He0OX1AHO CTBOPUTU HOBHM CKJIQAHUM rapMOHIYHUNA CUTHAJI Ta 3aIIUCaTH HOTO
B 010110TEeKy, He0OX11HO y BikHI (puc. 3.10) HaTucHyTH KHONIKY " logaTu'" — 3°IBUTbCS BIKHO
"@opmysanus eapmoniunoco cuenany” (puc. 3.11).

POopMYEAHHA FrAPMOHIYMHON O CHrHANY i 1]

HakiteHyBsaHHA: I

T aprAoHIMHMEN CKAZE CHPHSY —Bsipeuts

a[t]=g;[w.|2_-Ai=sin[2-n=I-Ni=t+Phii]-e"‘i"]
i=1

[i]a=z In [Phic [rtie Tonath

By

i

3acTOCYBETH CracysaTd

Puc. 3.11. ®opmysaHHs1 2apMOHIHHO20 cuzHarly

B momni penaryBanus "Hatimenysannsa" HeoOXiTHO BBECTH Ha3BY HOBOTO CUTHAITY. 3aJaHHs
HallMEHYBaHHs € 000B'I3KOBUM 1 Ma€ OYTH YHIKAJIbHUM.

CxiagHuil rapMOHIYHUM cUTHAN (POPMY€EThCS K CyMa TapMOHIYHUX CUTHAIIB BUIIKMX TAPMOHIK,
cyOrapMoHiK Ta anepioInYHO1 CKJIaI0BOI 32 BUPA30M

a(t) = Zn:(ﬁ.AI. sin(2-m- f - N, -t+Phil-)-e_k"l), (3.2)
i1

e 1 — KiIbKICTh TapMOHIK; A, — BelM4nHA { —i TapMOHIKHM Y BiICOTKaxX BiJl BEIMYMHY CHTHAIY,

3a/1aHOTO y BianoBinaux mossix "Hanpyea", "Cmpym” (puc. 3.9); f — ocHOBHa "acToTa (3a1a€THCS

B nonni "Yacmoma" Ha cropinui "I apmoniku” (puc. 3.9)); N,; — mOpSIKOBUH HOMEP TapMOHIKH
BiJHOCHO OCHOBHOI 9acToTH; ¢ —4ac; Phi; — mo4arkosa aza koxxHOI rapMOHIKH; k; —

Koe(DilLIeHT 3aTyXaHHs anepioAUYHOI CKJIaJ0BO1.
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Jiig Toro, 100 A0JaTH HOBY CKJIQJ0BY CUTHATY HE0OX11HO HaTUCHYTH KHOTNKY ""logaTu". [Ipu
LbOMY y CIIUCKY CKJIaJIOBUX MOSIBUTHCS HOBUH PSJIOK, B IKOMY 3a7a€Tbes 1H(OpMaIlis npo
CKJIaJIOBY.

[Tepenbauena MOXIMBICTh BHIIy4aTH OKpEMI CKJIaIOB1 curHaiy. st 1iporo HeoOX1aHO
cCKOpHcTaTucs KHONKOO ""Buiayuurn".

B nporieci hopmyBanHs curHany y noii "Bzipeys " Oyne BimoOpaxkatucs popma CUTHATY.

JIiist popMyBaHHS CUTHAITYy O€3 alepioAMYHOT CKIIal0BO1, HeoOXinHO KoedillieHTy 3aTyXaHHS K,

npucBoitu 3HayeHHs 0.

Sxmo noTpi6HO chopMyBaTH CUTHAMI, IKHI MICTUTh TUIBKH alleploIMYHy CKJIaJ0BY, HEOOX1IHO
3a/1aTU HACTYNHY 1HGOpPMAITIIo:

» II0YAaTKOBE 3HAYCHHS allepioAMYHOI CKIIaJOBOI, IKe BU3HAYAETHCS 3 BUPasy A, / N2
- mopsakoBuil Homep rapmoniku N, =0;

- 3Ha4yeHHs noyatkosoi dasu Phi, = 90°;

IIBHUJIKICTh 3aTyXaHHsI aniepioJuIHOT CKJIaI0BOT 3a/1aTH BIATIOBITHUM 3HAYEHHSIM
xoedimienTa k; .

Sxmo HeobXigHO chopMyBaTU CyOrapMOHIUHY CKIaI0BY, HEOOXITHO MOPAAKOBHIA HOMEp IV,
3amaty MeHIIuM 1. Hampuxnan, s Toro mo6 3agatu cyOrapMoHiKy yactotoro 25 'ty npu
ocHoBHii 50 ', HeoOxinHO N, 3amaTu 3HadeHHs 0,5.

[Tpuxnan popMyBaHHS CKIaJHOTO TAPMOHIYHOTO CUTHAILY HaBeJleHUH Ha puc. 3.12.

POopMYEAHHA FrAPMOHIYMHON O CHrHANY I 1]

HakiteHyBsaHHA: |H1

[ aproHIMHUE CEAS0 CHIHANY EBsipeus

a[l]=§[\'2_’hi’sin[2’;l1:’[’Ni’l+Phii]’e'kix‘]
i=1

[ifaz N [Pri- et | Honamy |

1 100,00 1.00 0.0a 0.00

2 30,00 200 0.00 0.00 BrnyuuTH |
*|3 10000 0.00 a0.00 40.00

3 T-002c

JACTOCYBETH | Cracysard

Puc. 3.12. lMpuknad cpopmysaHHs1 ckrnadHo20 2apMOHIYHO20 cuaHary
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[Ticnst 3akiHueHHS! GOpMyBaHHs CUTHAIY HEOOX1IHO HATUCHYTU KHOIIKY ''3acTtocyBaTn"
(puc. 3.12) — HOBMII CKJIAJJHUI CUTHAJI 3aMIUIIETHCS B O10J110TEKY.

3.4.3. 3anyck uncporpam 3 cknagHUM rapMOHiYHUM CUrHaNoMm

3amyck mudporpamu, ska BiAMOBIAaE CPOPMOBAHUM Ha I1id CTOPIHITI CKIATHOMY TapPMOHIYHOMY
CUTHAITY, 3JICHIOETHCS IIIIXOM HaTHCKaHHs Ha KHOTKY ""Crapt" (puc. 3.9). Ilicis mporo
iH(pOpMaLList PO TapMOHIYHMII CHrHAJ 3aBaHTaXyeThes B "TIPUCTPIN". TTpomec 3aBaHTaKEHHS
BiJI0OpaXkaeThCs y JiaioroBoMy BikHI1. [liciis 3aBaHTa)KeHHSI IOYMHAETHCS IPOLIEC T€HEPYBAHHS
curnany "[IPUCTPOEM".

SIKIIO CHTHAT He MICTHTB arepioqudHoi cknanosoi, o "TIPUCTPIN" Gyxe renepysaT cHrHam
710 IPUMYCOBOT 3yIIMHKHU KOPUCTYBa4yeM, LUIIXOM HaThcHEeHHs kHonku ""Cron' abo y pasi
CHpaLoBaHHs OIHAPHOI'O BXOJY, KU CKOH(IrypoBaHuil B pexumi "3ynunka npucmporo” (1us.
. 3.2.4).

Sx1o B curHa HassBHA anepiouyHa CKIaJ0Ba, TO MICs HaTUCHEeHHs KHoTKU "Crapt"
BIJIKPUETHCS J11aJI0TOBE BIKHO, B SIKOMY 3aJ1a€ThCs Yac reHepallii ckiajaHoro curuany. Lleit yac no
3aMOBUYBaHHIO po3paxoByerbest sik: I =3-1, =3-1/k;, ne k- miniMmanbHuil KoediienT
3atyxaHHs 3r1i1H0 (3.2). KopuctyBau Moke 11€ii yac CKOpeKTyBaTH. [ 'eHepallis moYHeThCs MICs
HAaTUCHEHHS Y IIbOMY BiKH1 KHOIIKH ""3acTtocyBaT'. Y IbOMY BUIIAJKy CUTHAI Oy/e
reHepyBaTHcs Ha npotsasi yacy 7 . ['eHepallito curaany Mo>KHa 3yIUHHUTH paHillle NUIIXOM
HaTucHeHHs KHonkH "Cron" abo y pa3i cipaltoBaHHs O1HApHOTO BXOY, KU
ckoH(pirypoBanuit B pexxumi "3ynunka npucmporo”.

3.5. CtopiHka "Luncpporpamn™

Cmopinxa "Lugpoepamu" npusnauena ons giomeopennus 6 peanvromy uaci "IIPUCTPOEM"
dopm cmpymie ma nanpye, cghopmosanux y yughposomy hopmami inwumu yupposumu
npucmposmu P34 uu piznomanimuumu yugposumu mooenamu.

3aranbHuil BUTIIAL cTOpiHKH "LJughpoepamu” naBenenuii Ha puc. 3.13.
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GRAN Test System 3.1

1 Hesanexxe gucepeno - wuhporpamu [] B il

darn

KUHCPiI'gDaLliﬂl BeKTopHaniarpamal Tapronies  LHpporparud | riiHa KUDD.IJ.HHaTl CrnagHui pemuml F'eaganaTMl

Hanpyra CTpynd

i |Hanpﬂ>KEHMe-uL1 B J ITo&-iU A J
Ub IHanpﬂ)KeHue-uLZB _I Ib ITDK-iLZA _I
Ue IHanpﬂmeHMe-uL3,B J le ITDK-iL3A

~BiHapHi ExogM

Iri1 )

1
2
3
4

== = S, |

—BiHapHi BWxo

1@ 2 a3 4

11554

uc) 57644

01754

-57.99+

1168

18.01 5
ib
ic 9123

0.2391

-B.645 4

—

7834 : : : :
0.0 0.042 0.0841 0.1261 0.1682

0.2102 0.2523 0.2343 0.3363 03784

Cracysar |

[» Crapr |

Puc. 3.13. CmopiHka "Llugppoepamu”

3.5.1. ®opmyBaHHS (ha3HMX CTPYMIB Ta Hanpyr

dopmyBaHHS (Pa3HUX CTPYMIB Ta HAMPYT 3IHCHIOETHCS Y BITHOBIIHUX MoJsX "Hanpyea"” Ta
"Cmpym" (puc. 3.13). J{ns mporo HeoOXiTHO HATUCHYTH KHOIIKY, PO3TAIIOBaHy CIIPaBa BiJI
BinmoBiaHOTO T0JIs. ITicist 11boT0 3‘IBUTHCS BiKHO "Bubip cuenany” (puc. 3.14).

Bubip cvrHany

x|

P ai

|BUTES1.CFG

CurHana

| HalieHyEaHHS

|

Tow-LT 4
Tow-AL2 4
Tow-AL3 4
Tok-3i0.4

»Cootw, 1

¥ CurHan eigcyrHis

Hanpaserve-ullB
Hanpasenve-ul2 B
Hanpaserue-ul3 B
HanpaseHue-ut B
Tok napann.-Fard
Hanpaserue-U w2 B

i JacTocysaTH i

CracysaTi |

Puc. 3.14. Bubip cuzHarny
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MoayIb "HE3ANEXXHE OXXEPENO"

B noni "®aiin" 3pificHoeThCcs BUOIp (aiiny, B skoMy 30epiraerbes notpioHa iHdopmariis. s
IBOT'0 HEOOXITHO HATUCHYTH HAa KHOTIKY, PO3TaIlIOBaHy crpaBa Bif moJis "@aiin” — 3°IBUTHCA
CTaHJapTHE JIaIoroBe BIKHO BUOOPY daitny (puc. 3.15).

Nanka: I 3 EXE j = &% B~
|\ -3 0-NeBiB-00 Keb
IC2)5-LUPAC, B new
) 9-NbBE-02 Kol
-o)z002-neBe-02 Bipg
Ea Kpao
ke Epat
£ % K pos
,ﬁ 4 ,ﬁ reqgim
F 4 b vd_com
Eu Eod x
oz
a3
B
ESLTES |
B BUTESZ

HraA paiina: IBUTES1 j OTkpETE I

Tun drarinoe: ICPopma'r COMTRADE [*.CFG. *.DaT) j OrrieHa

&\_

Puc.3.15. Bubip ¢haliny

[Ticns BuGOpy moTpiOHOTO daiuny (Ha maHuii yac cucteMa miarpumye daiinu y popmarax (*. TGR
(texcrosi), *.FLS (¢ipmu IMCKOE) Ta *.CFG (mixHapoauuii crangapt COMTRADE)) y BikH1
"Bubip cuenany"” B nom "Cuenanu” (nuB. puc. 3.14) 3°IBUTHCS CIIHUCOK 3 CUTHAJIAMH, SIK1
30epiraroThcs B JaHOMY (aiiil. 3 bOT0 CIHCKY BUOMPAETHCS BIAMOBIIHUN CUTHAN Ta
HaTHUCKaeThCs KHOMKa "'3acrocyBaTu''. [ndopmarris 3untyerbes 3 Bubpanoro daiimy. [Ticms
3aBepLICHHS MPOIleCy 3UYMTYBAaHHS Ha3Ba BUOPAHOIO CUTHAITY B110OOpa)kaeThCsl y BIAMOBIIHOMY
nouti BikHa (puc. 3.13), a rpadiuna popma curnainy Biioopaxaerbcs B 101, IKE PO3MIILIEHE B
HUKHIM YaCTHH1 CTOPIHKH.

B noni "Bubip cuenany” (puc. 3.14) € crpiuka 3 HancoM "Cuenan 6iocymmiii”, akTUB13yBaBIIH
SKY, MOYKHA 3aITUCAaTH y BUOpaHHIA KaHAI HAIIPyTH YU CTPYMY HYJIbOBHIA pIBeHb CUTHaY. L{s
CTpIYKa 3aBXK/]IM 3HAXOJUTHCS Ha MEPIIOMY MICII CITUCKY.

Ha ocHoBi BuOpanux curHaniB GopMytOThbCsl KOOPAUHATH PEKUMY, 5IKI Oy yTh reHepyBaTUCS
"TIPUCTPOEM".

Cnio nam ‘amamu, wo 0Nl KOHCHO2O KAHALY THHOPMAYII0 MONCHA 34UMY8amu 3 pisHUX ¢haiinis,
e BoHa Modice OYymu 3anuUcana 3 pisHUX NPUCmMpois ma 3 pizHOW OUCKPEMU3AYIEN.

[Ticnst uporo 3 BUOpaHMMH CUTHAJIaMU B TIOJI1 BIIOOpaK€HHS MOKHA 3[1ICHIOBAaTH HACTYIIH1
ormeparii: MaciTadyBaTu, BUAUIATH OKPEM1 YacOB1 BIAPI3KH, MPOTJAAATH MUTTEB] 3HAUECHHS
KoopauHAT To110. Bubip BiAMOBIIHOT KOMaHIM 3IHCHIOETHCS 3 JIOKAJTLHOTO MEHIO (puc. 3.16).
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PeaaryeaHHa cMrHanie. ..

AianazoH. ..

® Bubip Biapizka
MHTTEEI 3HaYEHHA

EkcnopT B Comtrade. ..

Puc. 3.16. JlokarnbHe meHo rorsisi 8i0obpaxeHHs1 cuaHarie

Komanpna "Pedacysanns cuenania”.

[Ticns BUKIMKY I1€1 KOMaHIU 3 IBUTHCS BIKHO (puc. 3.17).

x
CurHanu
| |HaﬁMBHgBaHHﬂ M nigeikba  |Macwrag K.opetuia Yacy |
v la 1 0.00025 0.000000
v [l ub 1 0.00025 0.000000
v Il uc 1 0.00025 0.000000
v ia 2 1.000000 0.000000
v Wb 2 1.000000 0.000000
v lic 2 1.000000 0.000000

SacToCYEATH

Bugpat BCE | BiariHuTH Bcel
B 2 Cracyearu

Puc. 3.17. BikHo "PedazysaHHsi cugHarig"

VY 11poMy BIKH1 MOKHA 3MIHIOBAaTH MacllTad KOOPAWHAT PeKUMY — JUIsl IbOro B noJii "Macwuma6"
HaIMpOTH MOTPIOHOT KOOPAMHATH HEOOX1THO BBECTH KOe(illieHT MaciTa0yBaHHS — BC1 3HAUYCHHS
11€1 KOOPJMHATH TOMHOXAThCS Ha 3HaYEHHS 11boro KoedinienTa. Ciix nam‘staty, o 3Ha4YeHHS
KOOpJauHaT OyyTh 0OMEKYBAaTUCh MAaKCUMaJIbHUMU 3HAUEHHSMU 32 HAIIPYT OO Ta CTPYMOM, SIKi
3amarThes Ha cTopinii "Koughicypayia”. Tomy HE0OX1qHO MacITaOyBaTH 111 BETUYUHHU.

MoskHa TakoX 311MCHUTH 3MIIIEHHS] KOOPAUHAT pexumMy 3a yacoM. st riporo B noni "Kopekyis
yacy" HapPOTH NMOTPIOHOT KOOPAWHATH HEOOXITHO 3a/1aTH B CEKYH/IaX 3MIIIEHHS 3a 4acOM — JlaHa
KOOpAMHATA 3MICTUTHCS HA 33/I1aHy BEJIMYUHY Yacy BITHOCHO PEIITH KOOPAMHAT.

B noni "Ne niogikna" MoxxHa 3a1aBaTH HOMepa MiJBIKOH, B SIKUX B1100paxaroThCsl KOOPAUHATH.
[To 3aMOBYyBaHHIO B NEPILIOMY Mi/IBIKHI B110Opakat0ThCsl HANIPYTH, B IPYTOMY — CTPYMH.

B nepiomy mosti € MOXJIMBICTh BUOUPATH KOOPAMHATH U1 BitoOpaxeHHs. [lo 3aMoBUyBaHHIO
BitoOpaxkatucs OyayTh Bci KoopauHaTu. BukopucroByroun kHonku '"BubGparTu Bee'' Ta
"BinminuTu Bce' BUOIp 4K BIAMIHY MO>KHA 3IMCHIOBATH /IS BCIX KOOpPAUHAT. AJie X04a O 07Ha
KOOpJUHAaTa JUIsl Bi1oOpakeHHs MOBUHHA OyTH 000B'SI3K0BO 33aHa. B mpoTuiexxHoMy BUNIAAKY
3’SIBUTHCA BIKHO 3 MOBiMoMIICHHSM (puc. 3.18).
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Error x|

@ He mae BnDpaHMx 4aHx |

Puc. 3.18. lNomurnka e sunadky, Konu He subpaHul XO0HUU cueHasl

Cnio nam'smamu, eubip xoopournam y 6ikHi "Pedacysanns cuenanis" (ous. puc. 3.17)
30iticHIoeEmbCst minbku 0ns 8iooopascenus. "IIPUCTPOEM" 6yoyms eenepysamucs 6ci cueHanu
3 BPAXYBAHHAM MACUMAOYBAHHS MA KOPEKYii 4acy.

[Ticns BHECEHHS 3MIH HEOOX1THO HATUCHYTH KHOTIKY ''3acTrocyBaTtu''.

V pazi 3anucy nudporpamu y 6i067110TEKy peKUMIB UM 3aITyCKy T'€Hepallii NUISIXOM HATHCHEHHS
kHomk# ""Ctapt" 3aaH1 KOOPAUHATU PEKUMY CKOPEKTYIOThCS 3 BpaXyBaHHSIM BHECEHMX 3MIH 1
TiCTIsl TOBTOPHOTO BUKIIMKY BikHA "Pedacysanus cuenanis" B nonsx "Macwma6"” 6ynyThb
3anucani "1", a B monsix "Kopekyisa wacy” —"0".

Komaunga "lianazon”.

[Ipu nomomo3i miei komanau (puc. 3.16) MokHA BUAUIUTHA OKpEeMI BIIPI3KK U(porpam Ha
3a/IaHOMY Jiama3oHi BimoOpaxkenns. [licnsa akTuBizanii komanau "/[lianazon” Ha eKpaH MOHITOPA
BHUBEJETHCS BiKHO (puc. 3.19).

AianazoH eigobpadceHH: 5[

[MaEHWA gianazoH: 0.000000 - 0.378333

HianazoH

Mo4aTr.oBMIA vac [cek): Im

KiHueemi vac [cex); [0.373333

MaBHWA gianazoH |
BaCTochaTMI Cracuyearu |

Puc. 3.19. BikHO 3MiHU Yacogoz2o Oiarna3oHy yughpoepam

[Ipu nomomMo3i JaHOTO BiKHA MOKHA BUAUIATH MOTPIOHMI YacoBUil miana3oH mudporpamu. Jms
1poro B nmojsix "llouamxosuit uac (cex)" ta "Kinyesuii uac (cex)" HeoOX1IHO BBECTH MOTPIOHI1
3HAYEHHS 4acOBOTO Jllana3oHy BinoOpaxeHHs mu@porpam. SKIio KopucTyBay 3a/1acTh 3HAYCHHS
MIOYAaTKOBOT'O YM KIHLIEBOIO YaciB, sIKI BUXOJATh 3a MEXI1 HU(porpamMmu, cucTeMa aBTOMaTH4HO
0OMEXHTH 111 3HAYCHHS Ha PIBHI MIHIMAJIBHOTO YA MaKCUMaJIbHOTO 3HAYE€Hb YACOBOTO JIama3oHy
uupporpamu. 11 BiJHOBIIEHHS TIOBHOTO YaCOBOTO Jiana3oHy HUu(porpaMu HEOOXiTHO
HatucHyTH KHOTIKY "[loBHmii niama3on" . I1icist BHECEHHS BCIX 3MiH HEOOX1THO HATUCHYTH
KHOIIKY "'3acTrocyBaTn".

Cnio nam ‘amamu, wo nicisa 3anucy yugpozpam y 6ioaiomexy pexcumie uu nicis HAmuCHeHHs
knonku "Cmapm" ons eenepysanns yugpoepam, s3bepexrcemuvcs miibKu 8UOLIEHUL (ppasmerHm

yughpoepam!
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Oyukuis "Bubip siopizka”.

[Tpu nonomo3i 1i€l PyHKIIIT MOXKHA BUAUIATH HEBHUH BiIp130K nudporpamu. g uporo micis
aKTUB13allil PYyHKIIIT MOXHA 3a JIOIIOMOT'0I0 MaHINyJsTopa "MUIIA" BUIUISITH IOTPIOHUM BIAPIZ0K
0e3nocepeIHbO y 110J11 BiI0OpaskeHHs HU(pOrpamu.

Cnio nam’smamu, wo 3MiHy 0ianazoHy MOACIUBA MAKONHC 3d OONOMO20I0 OPUZOHMAILHO20
CKPOJlIHeA 8 HUJICHIL YacmuHi noas eidoopadicenns. Ilpo ye demanvro onucano 6 n. 9.2.3.1.

Oyukuisa "Mummesi snauenns”.
3acTtocyBaHHs JaHOT (PYHKIIIT JO3BOJISIE MTEPETIISAATH MUTTEB] 3HAUEHHSI KOOpAUHAT Ludporpam.

[Ticns aktuBizamii gaHoi GyHKIIT HEOOXITHO Kypcop "MuMmi'" MiABECTH 10 MOTPIOHOTO MICIIS y
0J11 3 HH(porpamMoro Ta HaTUCHYTH Ha JiBY KiaBimy "MUIIi" — 3°IBUThCS BIKHO, B SIKOMY
B110Opa)keHU yac Ta MUTTEB] 3HAUEHHA KoopauHat pexxumy (puc. 3.20). He Bianmyckatouu iBoi
KJaBiuii "Mumil", MoKHa MepeMilaTi Kypcop B3/0BXK 4acOBOi OC1 — Yy BIKH1 3 MUTTEBUMHU
3HaYEHHSAMU OyAyTh BUBOJAUTUCH MUTTEBI 3HAUEHHSI KOOP/IMHAT, SIK1 BIATNIOB1IAIOTh MOJIOKEHHIO

Kypcopa.

Yac [cer]:|0.0186
Hazea 3HaueHHA |
Ja -0.8007
b 523880
MU -20.3096

Puc. 3.20. Mummesi 3Ha4eHHs1 KoopOUHam yugpozpam

Komanna "Excnopm ¢ Comtrade"” no3Bosnsie 3anucatu chopmoBaHi iudporpamMu y
MbxHapoaHoMy (popmati Comtrade. JleranbHo 1po 1e onucano B 1. 9.2.1.8.

3.5.2. 3anyck uncporpam

3anyck nudporpam 3A1HCHIOEThCS NUIAXOM HaTHCHEHHS Ha KHomnKy "Crapt" (puc. 3.13). [licns
poro indopmais mpo madporpamy 3aBantaxyersest B "TIPUCTPIN". [poriec 3aBaHTakeHHs
BiI0OpaXkaeThcs y AiaiorooMy BikHi. el mpoiiec MOKHA IPUINMHUTY IIJIIXOM HATUCHEHHS
kHonku ""CkacyBatu' y upomy BikHI1. [licns 3aBaHTa)keHHs Ha3Ba kHonku "Crapt"
3miHIoeThesa Ha "'Ilyck". HaTucHeHHSIM 11i€1 KHOTIKY TMTOYMHAETHCS TTPOIIeC TeHeparlii
"TIPUCTPOEM" Hampyr Ta ctpyMiB. [lyck renepaiiii Moxe Tako 3J1IMCHUTHCS Y BUIIAJIKY
CHpaLOBaHHs OIHAPHOI'O BXOJY, AKILO BIH CKOH(PITYpOBAHUMN Ui pexxuMy "3anyck npucmporo”.
[Tyck nudporpamu MoxHa 3/11iICHIOBaTH 6araToKpaTHO.

SIK110 HeoOX1IHO 3yNMUHUTH TMPOLEC F'eHEepPYBaHHS NOTPIOHO HATUCHYTH MHUTal0yy KHOIIKY
"Cron"

[Ticnst 3aBepiieHHs ceaHCy poOOTH HEOOX1IHO HATUCHYTH KHOTIKY ""CkacyBaTH'" — 3aBaHTa)keHa
B "[IPUCTPIN" uudporpama Oyne 3HUIIEHA.
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MoayIb "HE3ANEXHE OXXEPENO"

3.6. CtopiHka "3MiHa koopauHaT"

Cmopinka "3mina koopounam' npuznauena 0ns 8i0MBOPEHHSL PEHCUM) ABMOMAMUUHOT 3MIHU
(30inbULeHHS, 3MEHULEHHS) KOOPOUHAM PEeXCUM) — HaANpye ma Cmpymis 01 GU3HAYEHHS,
HAnpuKao, napamempis Cnpayio8ants NPUCMpois, Ki nepesipsoms ma NOPI6HAHHI iX 3
3a0aHUMU YCMABKAMU.

3aranbHHI BUTIIA CTOPIHKY "3Mmina koopounam" (U1 3MIHHOTO CTPyMY) HaBEJIEHUN HA

puc. 3.21.
x
Dafkin

KDHmirgpauiﬂl BekTopHa uiarpamal rapMDHiKHI Unpporpard  3riHa KOOPAMHAT |EKr|a|:LHHﬁ pemwml Peagana'rHl

—— MouatkoBl KoopaMHaTH  BexTopHa giarpara
~Hanpyra Crpyra rHacrora, Mu K.pok M K curayr
|u.un B Joon  © jnooo A |3n_nn @ |50_nn E‘ 11.000 [577a [12500
Ubfoo0 B @b[izomo © ||k [Looo A b[G0o0 e 4] _ ]
Ue|nnd B @ef12000 ° | |ls [0000 A @c|15000 @ g0
—— KiHueBl KoopaHHaTI
—Hanpyra ~Crpym ~Hacrora, Mu
|5?.?41 B |U.UD s |5.uuu B |3IJ.UU ° |5IJ.UU @

Ub|6774 B @R|12000 = ||Ib [5000 A @b|G000 =
Uo|6774 B ®cf12000 ° ||lo [5000 A @s|15000 =

—— Bisyui KOOpPOMHATH
—Hanpyra —Crpurd ~YacTora, Mu-

000 R0 KEREIEN o0 EXEooo Rl |
EiHapHi Bxogu W BMakicTE StiHg |
1fin1 @] dui /et [1-00
2 I—
3| o —Pestird StdiH HapakTep CTpYMy—
4' l:""thI-I'DD ICHMETDH‘-IHMﬁj ISMiHHHH j
—BiHapHi BuRo0M sl |1'DD I—
1@ o[ [ 4 s e[ z[ s et [0.00 ui-o | S |

wo~l @M

Puc. 3.21. CmopiHka "3miHa koopOuHam" Orisi 3MiIHHO20 cmpymy

3.6.1. dopmMyBaHHA 3MiHM 3MiHHMX HaMNpyr Ta CTPyMiB

Jljig BITTBOPEHHS PEXXUMY aBTOMAaTUYHOI 3MIHU KOOPJMHAT peXKUMY HEOOX1IHO 3a7aTh
MIOYaTKOBI1 Ta KIHIEB1 3HAYEHHS HANpYT, CTPYMIB, iX (a3 Ta 4aCTOTH.

s 1Hdopmarisa 3a1aeThes BIANOBIAHO B NOJAX "[louamkogi koopounamu" ta "Kinyeei
koopounamu". ITndopMallis 3a71a€ThCs AHAIOTIUHO, SIK JJIsl CTOPIHKU "Bekmopua diacpama’ 1 neit
IpoLec AeTalbHO ONUCAHUM B II. 3.3.

[Ipu ubomy, B nomi "Bekmopna diazpama” Bi1oOpaxaroTbCsi BEKTOPH a00 MOYATKOBUX a00
KIHIIEBUX KOOPJMUHAT B 3AJICKHOCTI BiJ] TOTO, SIKE 1MOJie € akTUBHUM ("[louamkogi koopounamu"
un "Kinyeesi koopounamu'). B akTHBHOMY TI0JI1 OJTHA 3 KOOPAWHAT IT1/ICBIY€HA )KOBTHM
KOJIBOPOM.
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GRAN Test System 3.1

®opMmyBaHHS BEKTOPHUX JllarpaM MOe 3[1iCHIOBATUCh HA OCHOBI OJJTHOTO 3 IBOX PEKHMIB:

« "Hesanescnuil" — KOXeEH 3 BEKTOPIB BEKTOPHOI JiarpaMu Halpyr 4u CTpyMiB GopMyeThCs
HE3aJIeKHO;

« "Cumempuynuti" — 3MiHa OJTHOTO 3 BEKTOPIB BEJIE /10 aBTOMATUYHOI CUMETPUYHOI 3MIHU
JBOX IHIIIUX.

Pexxum 3amaersest B o "Peorcum 3minu”. Kpim Toro, nependadeHa MOKIUBICTh 3a/1aBaTH
HYJIbOBI 3HaY€HHsI CTpyMiB Ta Hanpyr. /g nuporo HeoOxigHO HaTucHYTH KHOnKy "U, I =0" —
BEJIMYMHH BEKTOPIB HANPYT Ta CTPYMiB BEKTOPHOT JiarpaMu akKTUBHOTO TIOJIS TPHIMAIOTh
3HaueHHs 0.

Jlyist 3amaHHs MIBUKOCTI 3MIHM HANPYT Ta CTPyMIB niependauene none "Illsuoxicme 3minu”. B
[[LOMY TI0JIi MOYKHA 3a/IaBaTH OKPEMO LIBHMIKICTh 3MiHM HApyru Ta ii ¢asu, sixnosigno dU/dt,
do,/dt, mBuaKicTh 3MiHN cTpyMmYy Ta #oro daszu dI/dt, dp/dt, a Takox MBUAKICT 3MIHA YaCTOTH

dfldt.

3.6.2. DopmMyBaHHA 3MiHM NOCTIMHUX HaNpPyr Ta CTPyMiB

Jliia nepeBipku npuctpoiB P3A, ki npaioroTh Ha MOCTIMHOMY CTpYyMi, HEOOX1/IHO 3a7aTh
pexuM "llocmitinuti”, sxuii BUOMpaeTbes B ot "Xapaxmep cmpymy". Ctopinka "3mina
koopounam" 6yne matu Burisy (puc. 3.22).

x
arn
KUHCDiI'gDaLliHI BEKTopHaniarpamal raDMDHiKHI Lmpporpars  ShiHE KOOPAMHET I CrnagHui pemuml PeaganaTMl
—— [No4aTKoBl KOOpAHHETK —Hiarpama
FHanmpyra———— ~Crpuy Kpok Ib M &tz
[+foo0 e [+ [ooo0 & [o7o0 [5.000 [7E0
ub [+ 000 B b [+ [ooo0 & || Ld i >l
Ue [+ [0 B e [+ [ooo0 & |0 o
—— KiHUEeEl KOOpaUHATH =
rHampyra——— rCrpy b Lke
) [+ [5000 " &
Ub [+ [1o000 B b [ [Em A
Ue [+ [1o000 B le [+ 5000 & ([ 0
—— BistiyMi KoopaHHETI
Hampyra—————— —Crpy;
| +foo [ I [
ub [ER B T+ A It
| +fooo | -+ | 0000 ESHTH e —
[ BiHapHi Exonu Ua-Ub Ua-Ue Ub-Ue la+Ib la+lc Ib+le
1in 1 = ] o.00 Jooo fo.oo f.000 Jioo00 | foooo
2 5
7 rWenakicTe 3HiH Pestiir smiH MApaKTep CTpMMY
4] 8 dusde 100 | | [Hesanewon x| | | [Mocricuan ~]
—BiHapHI BMO0M |
di/de: |1.00
1o o s o s s o er|| Y% T —

Puc. 3.22. CmopiHka "3miHa koopOuHam" Orisi nocmitiHo20 cmpymy
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3.6.3. 3anyck uncporpam

Jliia 3amycky reHepyBaHHs HeoOx11HO HaTUCHYTH KHOTKY ""Crapt" — "[IPUCTPIN" noune
reHepyBaTH 3MiHYy Halpyr Ta CTpymiB. B pexxuMi renepariii TeKCT KHONKH 3MiHUThCS Ha ""Crom"
1 IOYHE MHUTATH, a B TIOJI1 HAJl KHOTIKOIO Oy7ie BimoOpakaTUCh Yac TeHepallii.

I'enepariist Moxe OyTH 3ylIMHEHA HACTYITHUM YUHOM:

« HaTHCHEHHSM Ha KHOTNKY "Cton". [Ticas 1poro reHepariss IpUMUHUTLCS 1 B MO
B1100pa3uThCs Yac, Ha MPOTs31 IKOro BOHA BiiOyBasacs;

* CIpalIOBaHHSM KOHTaKTy, IKUW 3aporpamMoBaHuil B pexxuMi "3ynunxa npucmporo” (1uB.
m. 3.2.4).

* IIICJISI TOCSITHEHHIO HAIIPYT Ta CTPYMIB 33JaHOTO KIHI[EBOTO 3HAUYEHHS.

[Ticns 3amycky B modi "Biocyui koopounamu” Ta B moii "Bexmopua diaepama” (puc. 3.21) abo B
noii "iaepama" (puc. 3.22) Oyne BimoOpa)kaTUCh MPOIEC 3MIHU KOOPJIUHAT PEKUMY.

3.7. CtopiHka "CknagHun pexum"

Cmopinxa "Crnaonuii pescum"” npuznavena 0ns popmyeants Ha OCHOBI NPOCMUX Yuppozpam,
cghopmosarnux na cmopinkax "Bexmopna diacpama”, "I'apmonixu”, "L{ugppoepamu”, "3mina
Koopounam'", ckiaouux yugpoepam, npuzHaueHux 0Jisi KOMIIEKCHOI nepesipku npucmpoise P3A.

CxiagHuil pexxum MoXHa pOpMyBaTH SIK JUIsl SMIHHOTO, TakK 1 JJIsl HOCTIHHOTO cTpyMmiB. Bubip
3MIMCHIOETHCS IPU I0TIOMO31 3a5exKHuX nepemukadis ""3minauit"”, "[ocTiiinnii".

3aranbHuil BUTITIAI CTOpiHKY "Craaonui pexxcum” 1uist 3MIHHOTO CTPyMY HaBeJIeHU Ha puc. 3.23.
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GRAN Test System 3.1

] HesanextHe pyepeno - CknaaHq i pexdm [] il

Dafkin

KDHmirgpauiﬂl BekTopHa uiarpamal rapMDHiKHI LlHqJDDI'paMHl JmiHa koopouHar  CRARAHWA peski IF'eagana'rHl

P oprMYSEHHA PEHEY r—BiHapHi Bxoau
|N2 H alireHysaHHs ITHI‘I |T, CEK K.oHTakT dl, cex | 1 |In‘| IF' 5|
F i1 o asapifaui Diarpara 0.03 Bes koHrakTy = | 0.0000 2 |
2 | ApapiiHui Uupporpardu 01725 M3 01 - |0.0000 3|Q1 I;I ?I
13 Nayza Hiarpatia 01 Bes koHTakTy - (005 4| SI
4 MNicna aBapiliHAE Hiarpata 005 Bes korTakty = {0.0000
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uc BEEE- m
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oAV ARG
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1743 ; ; ; ; ; ; ; . || Cracysatn |
0.0 00414 00828 01242 0.1E56 0207 02484 02838 0.3311 0.3725

1 [» Pexum |

Puc. 3.23. CmopiHka "CknadHul pexum”

3.7.1. ®opMyBaHHS CKNagHOro pexumy

CxiagHuil pexxum popMyeThCsl Ha OCHOBI 010J110TEKH, B K1l 30epiratoTbes paHiiie chopMoBaHi
Ha MOTEPEIHIX CTOPIHKAaX MPOoCTi pexkuMu. @OpMYBaHHSI CKIIAJHOTO PEXKUMY 31MCHIOETHCS B
noii "@opmysanns pesxcumy” (puc. 3.23).

Jlist Toro, o6 1oAaTH MPOCTHH peKuUM 3 010TI0TeKH He0OX1HO HATUCHYTH KHOTIKY " JomaTu"
— 3°SBIISIETHCS BIKHO 31 CIIMCKOM PEXHUMIB 3MIHHOTO CTpyMY, sIKi € B O10ioTeni (puc. 3.24). SAxmo
CKJIaIHUM PEeXUM 3aJlaHuil "nocmitinuil”, TO B COUCKY OyIyTh B110Opa)KeH1 pexXKUMH TUIbKU
MOCTIHOTO CTPYMY.
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x
Brnyuimi |

AEaPIFHAG L 1pporpardid
MNayza Hiarpama
Micna aEapiFAHWE Hiarpara

ra [ apraoHikM

JaCTOCYEATH

Cracysaru

il

Puc. 3.24. Cniucok pexumis

V BikH1 "Cnucok pexcumig" B noni "Hatimenysannsa" mpuBOIATHCS HA3BH PEXKUMIB, a B 1101 "Tun
pedicumy” — TUIl peKUMY, SIKUM BIANOBIIAE CTOPIHIL, 1€ BIH OyB cpopMmoBanuil: "iaepama" —
cropinka "Bexmopna diacpama'; "l'apmonixu"” — cropiaka "l'apmonixu”; "LJuppoepamu” —
cropinka "Lugpoepamu”; "3mina AC" — cropiaka "3mina koopounam”.

!

VY cnucky HeoOx11HO BUOpAaTH NOTPIOHUI PEXUM 1 HATUCHYTH KHOTIKY "'3acTocyBaru". V nouni
"@opmysanus pexcumy” (muB. puc. 3.23) npu bOMY 3’ SIBUTHCS HOBHM PSJIOK 3 HACTYITHOIO
1HpOpMaLi€lO:

* TOPSIIKOBUM HOMEpP IPOCTOro peskumy — "Ne”;
» Ha3zBa npocToro pexumy — "Haiimenysanusa";
* THUI IPOCTOrO pexxumy — "Tun";

* Yac, Ha MPOT#31 IKOrO BiH MOBUHEH PEali30BYBATUCH B JAHOMY CKJIaJHOMY pexumi — T
(c)". icnst BUOOPY MpOCTOTO peXXUMY B 111 mo3uii 3anucannii "0". Tomy B 1iboMy moJI1
HE0OX11HO BBeCTU NOTpiOHE 3HaueHHs yacy. Cii BIAMITUTH, IO JUISl peKUMIB
"Lugppoepamu" Ta "3mina koopounam" yac BU3HaA4YAETHCS M1 yac GOPMyBaHHS 1IBOTO
PEeKUMY 1 HOTO pearyBaTd HEMOXKIIMBO;

« 3YIMHUHKA IPOCTOTO PEKUMY ITICIIs CIIPAIIOBAaHHS 3a1aHOT0 KOHTAKTY "Kormaxm". Bubip
KOHTAKTY 3/11MCHIOETHCS 31 CIIUCKY. B 1IbOMY CIIMCKY NTPUBECH] Ha3BU KOHTAKTIB, SIKUMU
Ha cropinil "Kougicypayin" 3ananuii pexxum "3ynunka pesxcumy”. ko xopuctyBad
BUOEpE 3 CIIUCKY KOHTAKT, TO JaHUN IPOCTUIN peXUM 3aKIHUUTHCS 32 (PaKTOM
CIIpAIIOBaHHS I[OTO KOHTAKTY, 200 3a (JaKTOM 3aKIHYCHHS BIJBEIIEHOTO Yacy, SKIIO LeH
KOHTAKT HE CIPAIFOBAB MPOTATOM IHOTO Yacy. SIKIIo KOpUCTyBay 31 ciucKy Budepe "bes
KoHmakmy", TO NaHUu| IPOCTUH PEXKUM 3aKIHUUTHCA 3a (PAKTOM CIUIMBY 33JJaHOTO 4acy.
3acToCyBaHHS JAHOTO PEXHUMY J03BOJISIE IMITYBAaTH pOOOTY BUMHUKAaYa IICHsl CIIPAIIOBAHHS
3aXUCTY;
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» yac 30UIbIIeHHs reHepauii npocroro pexumy — "d7 (c)". [1lo 3aMoBUyBaHHIO B IbOMY I1OJI1
3anucano "0". Y BUnajaky, KoM NOTPiOHO 30UIBIINTHU Yac 7' reHepalii IpoCTOro peKuMy,
HAIPUKIAJ, JJs IMITallii BJIaCHOTO Yacy BUMKHEHHS a00 YBIMKHEHHS] BUMUKa4a, B LIbLOMY
011 HEOOXIHO 3aJaTH BIAMIOBIAHE 3HAYEHHS.

AHaJIOT1YHUM YMHOM BBOJUTHCS 1H(OPMAIIIS 1 U1 PELITH IPOCTUX PEXKHUMIB, 3 SIKUX MOBUHEH
CKJIQJATUCh CKJIAIHUN PEKHM.

Cnia maM‘sTaTH, IO KOXKHUN HOBUH peXuUM Oyzie J101aBaTUCh MICHsi BUOPaHOI CTPIYKH.

Jliia BuiTydeHHs OyAb-SKO1 IPOCTOTO PEXUMY 3 CKIQAHOI0, HEOOX1IHO BUAUIUTH BIAMOBIIHY
CTPIYKY 3 IH(POPMALIIEIO PO HHOTO Ta HATUCHYTH Ha KHOMKY ""Buiayyurn".

Takox nependaueHa MOXKIIMBICTh 3aMIHU BUJUIEHOTO IPOCTOrO PEXKUMY Ha 1IHIIUH 3 610110 TEKH.
Jliig 1boTr0o HEOOX1THO HATUCHYTU KHONIKY ''3aminuTH'.

I'padiuna Gpopma ckIaHOTO pexKUMY BiTIOOpaKa€eThCs y BIAMOBIAHOMY MOJI. Y 1IbOMY IOJII 31
CKJIaIHUM PEKUMOM MOXKHA pOOUTHU Pi3HI omepallii, HanpuKIIaj, BUAUISTH OKPEMI 4YacOBi
BIJIP13KHU, IIPOIJISIATH MUTTEB] 3HAUYEHHSI KOOpAUHAT Tolo. Bulip BinmoBigHo1 onepartii
3MIACHIOETHCS Y JIOKATbHOMY MeHI0. [Ipo po6oTy 3 1M MEHIO JA€TalbHO OmucaHo B 1. 3.5.1.
Pi3uuns € B peanizanii komanau "Pedacysanmus cuenanise” — 3abmokoBani nons "Macwumab" ta
"Kopexuyis uacy".

3.7.2. 3anycK uncporpamm CKnagHoro pexmmy

3amyck nudporpamMu CKJIaJHOTO PEXKUMY 3A1MCHIOETHCS IIISIXOM HATUCHEHHS KHOIKY ''Pexkum"'.
[Ticns 1bOTO CKITATHUN PEKUM 3aBAHTAKYETHCS B "TIPUCTPI". [Tpouec 3aBaHTaKEHHS
BiI0OpaXkaeThCs y JiaioroBoMy BikHI. [Iponiec 3aBaHTaKeHHSI MOKHA IPUIMHUTHU HIIIXOM
HaTucHeHHs KHonkH ""CkacyBaru' y nboMy BikHI. [liciis 3aBaHTa)kK€HHSI Ha3Ba KHOIIKU
"Pexxum" 3miHIOeThes Ha "'Ilyck". HaTucHeHHAM 1i€1 KHOTIKY MMOYMHAETHCS MPOIIeC TeHeparlil
"TIPUCTPOEM" Hampyr Ta ctpyMiB. [lyck renepaiiii Moxe Tako 3MIMCHUTHCS Y BUIIAIKY
CIpaIffoBaHHs OIHAPHOTO BXOY, SIKIIO BiH CKOH(ITYPOBAHHM ISl pekuMy "3anyck npucmporo”.

[Ticnst 3akiHUeHHS Mpoliecy TeHepailii Ha3Ba KHonku 3HOBY ctaHe "'Ilyck' — cucrema rorosa 110
MOBTOPHOI IreHepanii HupporpaMu ckiiaaHoro pexxumy. Ilyck MokHa 3/1iicHIOBaTH 0araToKpaTHO
1o HaTHCHEHHs KHOmkH ""CracyBaTu''.

SK110 HeoOX11HO 3yNMMHUTH MIPOLIEC TeHEPYBaHHS, KOJIM Yac 1€ He BUHIILIOB, MOTPIOGHO
HAaTUCHYTH MUrarpouy kHonky "Crom'.

[Ticnst 3aBepiieHHs ceaHCy poOOTH HEOOX1IHO HATUCHYTH KHOTIKY ""CkacyBaTu' — 3aBaHTa)keHa
B "[IPUCTPIN" uudporpama ckinagHoro pexxumy Oyae 3HHUILEHA.

3anmyck CKJIaAHOrO PeKUMY MOKE 31ICHIOBATUCH 3 CTOPIHKHU "Bekmopna diacpama” (AuB. II.
3.3.3).
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3.8. CtopiHka "Pe3ynbtatn”

Ha cropinmi "Pezyremamu” B rpadiuniii hopmi BimoOpaxaeThes iHGOpMAIlisS PO MPOIIEC
reHepyBaHHs HaNpyr Ta CTPYMIB, a TAKOXK CTaH BUOpaHUX OIHAPHUX BXOMIB Ta BUXO/IIB Ha
MpoTs31 yacy re’epanii. MoskHa B110Opa)xxaTl Halpyru Ta CTPyMU B MUTTEBUX a00 JIFOYHX
3HAYEHHSX.

[Hdopmartis Ha 11I0 CTOPIHKY BUBOJIUTHCS MICIIS BIIIPALIIOBAHHS PEXUMY NEPEBIPKU, KUl OyB
3amymieHui 3 OyIb-IK01 aKTUBHOT CTOPIHKU Moys "Hezanescne dxcepeno” — "Bexmopna
diaepama (AC ma DC)", "'apmonixu", "Lugppoepamu”, "3mina xkoopounam (AC ma DC)",
"Crnaonuu pesxcum (AC ma DC)".

Ha puc. 3.25 naBenenuil npukiaja pe3yabTaTy NepeBIpKHU MPUCTPOIO MICIIS 3/11MCHEHHS reHepanii
3 cropiku "Cxnaonuti pescum”.

] HesanextHe pyepeno - pesynbTath [1 i[

Dafkin

KDHcpirgpauiﬂI BekTopHa uiarpamal rapMDHiKHI LchpporpaMHl 3raiHa KDDD.CI.HHEITI CrnagHui pesme  FE3YIETATH |

: 113.24 T2
ub
-0.31 4 T
57.04 \}U \X/ W \X/ \)U
-113.8-
10124

T1 T3 T4

ic 4.807 4

-0.5005 \X/

-5.808+

S
S
b

11.12-

0.0 0.0258 0.0515 00773 0.1 ;331 01 I288 01 :545 01 ;304 U.2IUB1 U.2I3'| 3
1 [»

Puc. 3.25. Pesynsmamu nepesipku

Po6ora 3 iHpopMalliero B 1ol BioOpakeHHs IPOBOIUTHCS MOAI0HO, SIK 3 U porpaMaMu —
MO>KHA BUJIUIATH OKpeMi (pparMeHTH nudporpam, TMBUTUCh MUTTEB] 3HAYEHHS CTPYMIB Ta
Hanpyr B Oy/ib-sIKMi1 MOMEHT 4acy, 3alliCyBaTH Pe3yJIbTaTH NEPEBIPKU B OKpEMUil (ails Towo.
[Ipo ue aeranbHO omKcaHo B po3auIi 9.
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Cnio nam ‘amamu, wo pe3yiomamu nepesipku 6yoymo opmysamucs Ha Cmopinyi
"Pezynomamu" nuwe npu iniyianizayii komanou "@opmyeanns pezyromamy" 6 nyHkmi
"Konghicypayia" 2onosnozo mento (0us. n. 2.5.9)!
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mMoaynb "OUCTAHLUIAHUA 3AXUCT"

4. MOAYNb "OUCTAHUINHUA 3AXUCT"
4.1. 3aranbHi NONOXeHHSA

Mooynv "[lucmanyitinuii 3axucm” npusnavenutl 018 HANA200HCEHH Ma NePesipKU NPUCMPOois8
OUCMAHYIUHO20 3aXUCMY 5K 3apYOIdCHUX, MAK | BIMYUZHAHUX (PipM, peani308aHux HA
eNeKmpOMexXaHiyHill, HanienPoBIOHUKOBIU ma Yu@dposii mexniyi.

BuxopucrtanHs 1aHOro MOJyJIsl 103BOJISIE IEPEBIPUTH MPAKTUYHO BC1 XapaKTEPUCTUKU
JUCTAHLIMHOTO 3aXUCTY — 30HU CIPALIOBaHHS OKPEMHX CTYIEHEH 3 BpaXyBaHHSIM JOMYCTUMUX
MOXHUOOK, YaCOB1 XapaKTEPUCTUKHU CIPALIOBaHHS CTYNEHEH, CTIMKICTh JJO BUIUX TAPMOHIYHUX
CKJIaJIOBUX, peakuito npuctpoiB P3A Ha pi3HOMaHITHI 30ypeHHS peaJbHOI €JIEKTPUYHOT MEPEXKI,
TaKl K ACHHXPOHHUH X1J] Ta XUTAHHS, a TAKOX JIESAK1 IHIII1 XapaKTEPUCTUKU.

[Ticns imimianizaiii MOTysisl Ha €KpaH MOHITOPa BUBOJUTKCS BIKHO (puc. 4.1).

= Oucranuiinmi 3axmucT - Kondirypauia

Pexivn SakpuTh

KoHdirypauis | Mo.uenbl |tnenaHEHS nnou.l,uHaI BexTopHa ﬂ.iarpamal rapMDHiKMI Lluqnporpamul ><HT6HHF|I CrnagHui pemuml Pesgana'ruI

MpucTpid r—CTaH GiHapHWH BRodiE [Buxonie]

CraHuia / nigcTaHuis: Il'lC-33El KB "Apmonanp @ pO3iMKHEHWRA

MpueaHaHHR: IDB 1101 kB @ 3arEHEHME

Mpuerpis [RELE70

MepesipAuAi: ILIDpHHﬁ H.IL Wrarana B.k.

= StAiHHME CTRYR

Yacrora, My

Mepernni U, kB

ETopunHi U, B

MNepsiHHi |, kA

BropunHi |, A

fHoR: |5U.UU
Arfoo

Unora. |11U.UU
|Homa. g; |83.5'I

|IHoka. I'I 00.00
Hor. g |5?.?4

Urnas o |1 25.00

IHor: I 2.00

IO |5.UIJ
Ima: I'I 5.00

BiHapHI Exoou r—BiHapHI EM=0aH
Hassa | Cran Pikcaniauacy | Pestinr | Hasea |  Crapr Pesin Yac |
1+ |Trip —— |0.0000 || By peskiry | Bl | —— =||0.0000 _x||0.0000
2 |Start —— |0.0000 || Pikcauia vacy [ 2 | —— x||0.0000 > ||0.0000
3V lane —"— |0.0000 | SYNMHHES PESKHRY [ & | —— & 0.0000 it 0.0000
i | —"— |0.0000 = Pikcauia yacy it i —— i 0.0000 it 0.0000
5 —— |0.0000 = || Fikcauia vacy =} | 5T ——— =||0.0000 = ||n.0000
A —— |0.0000 = || Pikcauia yacy =l | |6 —— =||0.0000 = ||0.0000
il | —— |00000 ¥ || Pikcauia yacy [EIR(WIET ——— ||0.0000 = ||0.0000
8- —— |0.0000 > || Pikcauia yacy =l | [eC ——— ||0.0000 = ||0.0000

Puc. 4.1. BikHo modyns "[ucmaHuitHut 3axucm”

JIJ1st ONITUMAIIFHOTO HAJIATO/KEHHS Ta MEePEBIPKU MPUCTPOIB TUCTAHIIITHOTO 3aXHCTy MOJIYJIb
"Jlucmanyivnun 3axucm” CKIATAETHCS 3 OKpeMUX (YHKI[IOHATHHUX OJOKIB, PO3MIIIIEHUX HA
OKpPEMHX CTOPIHKaX:

« "Koughieypayia";

= "Mooenv";
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GRAN Test System 3.1

« "Imneoarncna niowuna’;

« "BexmopHna diacpama”;
« "Tapmonixu”;

« "Hugppoepamu”;

« "Xumanmua";

« "Cxnaonuii pescum”;

"Pezynomamu".

4.2. CtopiHka "KoHdirypauin"

s cropinka ananoriuna cropinii "Kougicypayis" monyns "Heszanescne 0dxcepeno” 1 neraabHO
omnucaHa B 1. 3.2. JaHO1 IHCTPYKII1i 32 BUHATKOM peaji3alii HOCTIHHOrO CTPyMYy, 5IKa B LIbOMY
MOJYJI1 BIICYTHSI.

4.3. CtopiHka "Mogenb"

3aranbHuil BUTIsA cTOpiHKU "Mooens " HaBeneHuii Ha puc. 4.2.

F3 AncTaHuifiue 3axucT - Mogens ll
makin

Kiongirypauia - Modens I IMnEHaaHCHS I'IJ'IDLI.lMHaI Bexropra niarpamal rapMDHiKHI Llucbporpamul ><MTaHHF|I CrnagHui pE)KHMl Pesgana‘rMI

—FospasyHKoBa crema —CueTerma
Ea: |5?.?4 B ZEA: ID.DD &
4 Zs i i Z,=R;+j-X; / Onip KoeilieHt
_®_E 4 -] ] RS: ID.259 Om  Relk5) I‘I.DDD
KS: ID.SBE Ora Im{kS]: ID.DDD
Eg éﬁ' i i Z; Z5: I‘I.DDD (] kS: I‘I.DDD
3 2 [ ] 275 |?4.SEI‘I 7 Z kS: IEI.DIJD i
L1
i r~NiHia
Ee oy Tun Mogeni: IMD,uenb RE/RL 'l
K.oedgiieHt CriegigHoWeHHA
RelkL): IU.UDD RE/RL: |1.250
&5 £ ImfkL): IEI.DDD RE ML ID.EED
kL: ID.DDD

':£N=fR'RL+j'fX'XL' £ kL IIJ.DDD
KT raKCHransHol YT MMEOCTE: I?E.DD i

~ CrparueaHHa F.poK, smMiHM onopy

Tpancpopriaropis cTpuy: [B oo 7| Refooo  owm Z:ID.1DD Ora

X:IEI.1IZID Om AZ:I‘I.DDD i

Puc. 4.2. CmopiHka "Modenb" modyns "[ucmaHuyitiHut 3axucm”
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Ha cTopinii po3MinieHi HaCTyNH1 rpynoBi MOJIS:
« "Pospaxynkosa cxema";
« "Cucmema;
« "linia";
« "Cnpamyeanns’;
« "Kpoxk 3minu onopy".

B nomni "Po3paxynkoea cxema" HaBeneHa po3paxyHKOBa CXeMa €JIEKTPUUHOT MEPEX1, 3T1HO SKOT
dhopmyroThes (ha3Hl HAPYTH Ta CTPYMU I pI3HUX BUAIB K.3. OCOOIMBOCTI MaTEMaTUYHOT
MO/IeJIl eIeKTPUYHOT MepEeXkKi AeTaabHO ONucaHi B 11. 4.4.

B noni "Cucmema" 3anaroTbesi 3Ha4eHHS BEJIMYUHH (a3HOI €.p.C. CUCTEMHU Ta ii MOYaTKOBUHN KT
st pasu A. [{ns ¢a3z B ta C BenmnuuHa €.p.c. aBTOMAaTHYHO 33/1a€ThCS TAKOKO CaMolo, a
MOYaTKoBI (hazu 3MIIY0ThCs Ha KyTH -120 © Ta +120 ° BignosiaHo. B Hynb0BOMY HaOIMKEHH1

(10 3aMOBYYBaHHI0) HOMIHAJIbHE 3HAYEHHSI (a3HOT €.p.C. 3aJJa€EThCS SIK 100/ J3=57.74B.

Kpim Toro, st cuctemu 3aar0ThCsl MapaMeTpu ONopy ZS Ta BILUTUB 3eMJI1 — KOe(IIEHT
3a3emiieHHs cuctemu kS. 111 mapamerpu 3a1at0Thes y BiANOBIAHUX NoJsixX. [Ipu nupbomy, MoxxHa
3aJlaBaTy 3HAYCHHs B aJlIr€OpUUHII YM MOKAa3HUKOBINA HopMmi.

B rpynoBomy noni "Jlinia" 3agaerbes i Moaeni — Moxe 0yt "Modens kL" abo "Moodens
RE/RL". Bubip noTpiOHOT0O TUIy MO 3A1MCHIOEThCS B KOMOIHOBaHOMY 1101 "Tun mooeni”.
[Tpo ocobmMBOCTI IMX MOJENEH IETaTbHO OMKUCAHO B 11. 4.4.

B npomy x nodi 3agaerses iHpopMallis Ipo KOMIUIEKCHUHM Koe(illieHT 3a3eMileHHs JiHii kL (B
anreOpUYHIM YM NOKa3HUKOBIN (opMi), KOJIM 3aJaHui Tui Mojenl JiHili "Modens kL" un
3HAaYeHH cIiBBimHOMEHs RE/RL ta XE/XL, xomm 3aganuii T Moaeini "Mooenv RE/RL".

B nomni "Jlinia" Takox 3a1a€ThCs KyT MaKCUMaIbHO1 YyTJIIMBOCTI BUMIPHOTO OTIOPY
nucTaHIiiHoTO 3axucty. Ls indopmartis Oyne BUKopucTaHa Ha CTOpiHI "Iunedancra
naowuna", 1e BITTBOPIOIOTHCS XapaKTEPUCTUKHU 30H CIIPAIIOBAHHS JUCTAHIIIMHOTO 3aXUCTy — HA
IMII€TaHCHIN TUIOLIMHI 1]l TAKUM KyTOM OyJie MPOBEACHUN TPOMIHB Yepe3 M0YaTOK KOOPAUHAT.

B noni "Cnpamysanns" 3agaetsest cipsiMmyBaHHs TpaHC(HOPMATOPIB CTPYMY JiHII, A1 AKOT
3/IIHCHIOETHCS NIEpeBipKa a00 HaJaro KeHHs AUCTAHUIMHOTO 3axucTy. SKio BuOpanuii
HampsiMoK "B ninir”, To "TIPUCTPIN" Gyxe renepyBaT cTpyMu Tphox (a3 3 HOYaTKOBHM
KYTOM, SIKMI1 pO3paxoBaHUM JUIsl KOHKPETHOTO pexxumy. SKiio 3agane cupsimyBanHs "/[o wun”,
TO TEHEPYBaHHS CTPYMIB Oy/ie 3M1MCHIOBATHCH 3 PO3PAaXOBAHUM IMOYATKOBUM KYTOM, 3MIIIIEHUM
Ha 180 °.

4.4. Mopenb eneKkTpuU4HoOI Mepexi

Jlnst HanmaropxeHHs mpuctpoiB P3A npuitHsATa HACcTyMmHA cxema eJIeKTpUIHO1 Mepexi (puc. 4.3)
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Q-0HO

Puc. 4.3. Cxema enekmpuyHoi Mepexi

B tpudaznomy BUKOHaHHI AJI1 MOJETIOBAHHS PI3HUX BHUJIIB K.3. pO3paxyHKOBa cXemMa Mepexi
Mae Burisif (puc. 4.4)

Zy =R, +j- X,

O

@ L

@ L
IES'ZS
]
L

(ZN =fr" Ry +j'fX'XL)

Puc. 4.4. PospaxyHkoga cxema mepexi 05 pisHUx eudie K.3.

B po3paxyHKOBIii cxemi Mepexi MPUHHATI HACTYIH1 TO3HAUYEHHS:

EA , EB, EC — (bazHi e.p.c. cucremu;

U Pr U B> U ¢ — (ha3HI HanpyrW Ha IIMHAX MIACTaHIi (Ha MOYaTKy JIiHii);
iA , iB , jc — (a3Hi CTPyMH B JIIHIT;

Z ¢ — IMITe/ITaHC CUCTEMH;

k¢ — xoedilieHT 3a3eMIICHHS CHCTEMH;

Z, =R, +j-X, —iMnenanc 1o micus K.3.;

k; — xoedimieHT 3a3eMiIeHHSI JTiHil;
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X

R .. . .
fr = R—E, fy = ral koediuienTy 3azemnenns ninii s moneni suny R, /R, , X,/ X, .
L

L

Koedimient 3a3emnennst minii £ ; , sika HeMae BiqmaifoK Ta KOJIM MOYKHA 3HEXTYBATH BILIMBOM Ha

Hel IHIIUX JIIH1M, 00YMCITIOETHCS 32 BUPA30M

k, :l. @_1
3\ Zu

=kip+J kix, (4.1)
ne Z,,,2Z,;, — ONOPHU IPIMOI Ta HYITbOBOT IOCTITOBHOCTEH JIIHil.

3B 5130k Mk MoaensimMu kK, ta R./R,, X . /X, 3nilicHIOETbCS uepe3 BUpa3u
Ky /g, Ap/Ap

ZE _RE+j'XE :fR 'RL"'j'fX'XL

k, ==E = :
ot ZL RL+j'XL RL+j'XL
abo 4.2)
k _fR'Rg_'_fX'Xg k _RL'XL'(fX_fR)
LR — 2 2 > MIX T 2 2 :
R, +X; R, +X;

JIiist po3paxyHKy MOYaTKOBHX YMOB CTPYMIB Ta Halpyr TphoX (a3 Ha IMIEAAHCHIN TIJIOMINHI
3a1a€ThCs TTApaMeTp Z ; , KUl BIAMOBIIAE IMIIEIAHCY BiJl MiCIIsi BCTAHOBJICHHS 3aXUCTY JI0

Micis K.3. (puc. 4.5)

R, R

Puc. 4.5. BusHayeHHsi napamempa Z ;

Jliig Mozeni Mepexi NPUUHATO psAJ] TONYIIEHb, OCHOBHUMH 3 SIKUX €:

= €.p.C. JDKEpeJia HApyry 3MIHIOIOTHCS 32 TAPMOHIYHUM 3aKOHOM 3 (hiKCOBAHOIO 3a7aHOI0
4acTOTOIO;

« aMIUTITY/Q €.p.C. VI TPhOX (pa3 mMpUIMAETHCS 0THAKOBOIO;
» KYyTOBI13CyBH MDK BEKTOpaMu €.p.C. a3 He3MIHHI 1 cTaHOBIATH 120 ©;

« omip cucteMu Z ¢ B KOXHIN (a3i mpuiiMaeTbesi 0THAKOBUM;
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* IIiJ] YaC MOJIETIOBAHHS PI3HUX BUJIB K.3. B MEPEX1 PO3TIIAAAE€THCS TUIBKH YCTaJICHUN
PEXHM, HE BPaXOBYETHCS MEPEX1IHUN ITpoLiec, 00yMOBICHHUH PI3HUMHU TOYAaTKOBUMU
YMOBaMH Ta CIIBBITHOILIEHHSAM [TapaMeTPiB MEPExKi;

* HE BPaxOBYETHCS BIUIMB MONEPEUHUX ITapaMeTpiB JIIHII;

« BILUIMB 3€MJIl Ha XapakTep MPOLECIB Mij Yac K.3. Ha 3eMJIIO BPaXxOBYETHCS 3a JI0IIOMOT0I0
KoedilieHTiB k¢ JUIs cHCTEMH Ta JULst JIiHIT B 3aJIeKHOCTI Bif npuitHsaToi Mmoaeni k, abo

R
CIIBBIZHOIICHD f =—E,fX =£ U1 MOJENI RE/RL, XE/XL )
R, X,

SIK110 HeoOX11HO AOCTIAUTH BIUIMB BUILUX FTAPMOHIYHUX CKJIAI0BUX a00 BIUIMB arepiouyHOl
CKJIaJI0BO1, TO MOYKHA CKOPUCTATUCh CTOPIHKOIO "I apmonixu”, e MOXKIUBO cHOpPMyBaTH CUTHAI
Oyab-sIKO1 cTeneH1 cKiIagHOCTi. MoKHa TaK0K CKOPUCTATUCS pealbHUMU LU porpaMamu,
OTpUMaHUMHU 3 UG POBUX NPUCTpoiB P3A.

Jlist KopucTyBaua nepeadaueHa MOXKIIMBICT BUOOPY OJIHIET 3 HACTYITHUX MOJIEJICH:

« MOJIeJTb 33J]aHOT0 OTIOPY CUCTEMH Z g ;

* MOJIENb 33JJaHOTO CTPYMY;
* MOJIEJNIb 331aHO1 HAIIPYTH.

Mogenb 3a7aHOT0 ONOPY HAHOUTBIIT a/IEKBATHO BIAMOBITAE MEPEXKI, IS SIKOT 3/IIHCHIOETHCS
HaJallTyBaHHs NpUCcTporo P3A.

Monenb 3aJaHOTO CTPYMY Ma€ Ty OCOOJIMBICTB, 1110 KOPUCTYBau MOKE 3a/1aTH MOTPIOHUI piBEHb
CTpyMy 1 MOJIETIIOBATH BC1 BUJM K.3. Ha Oy/b-sIK1M JUISHLI J1HIL. 32 TAaKUX YMOB PIBEHb CTPYMIB
HaBITh 1] yac OJU3bKUX K.3. Oy/Je piBHUI 3a1aHOMY 1 He Oy/ie IepeBUIIyBaTH MaKCUMaJlbH1
3HAueHHS, SKi Moxe rexepysarn "TIPUCTPIN".

Mogenb 3a1aH01 HaNpyTu 103BOJIsiE€ 30epiraTtu 3aJaHy HaNpyry AJIs BCiX BUAIB K.3., HE3AJIEKHO
BIJI BiZICTaH1 B1J IIIMH OO0 MICIIA K.3.

Tumn mozeni 3axaeTbest Ha CcTopiHIl "Imnedancua niowuna”. Ha ctopinii "Bekmopua diacpama”
JUIIe BiMOOpaKaeThCs 3alaHU THIT MOJIEII.

Cnio nam ‘smamu, wo 3HAYeHHs 8eIUYUH PAZHUX HANPYe MA CIPYMIE, OMPUMAHUX Ni0 Yac
peanizayii po3paxyHkogoi mepesnci, 6y0ymeb 0OMeHcy8amuco XapaKmepucmuKamu
"IIPUCTPOIO". Kpim moeo, 0OMmedHcenHss MOA*CYMb HAKNA0AMUCh i Camum KOpucmyeaiem — Ha
cmopinyi "Kongicypayis".

4.4.1. Mopenb 3apgaHoro onopy cuctemu (Zs=const)
Tpughaznue k.3.

Jljig 1boTO BUAY K.3. HA BEKTOPHIHN Alarpami MOKHa 3MIHIOBATH 3HAYEHHS HAIPYT Ta CTPYMIB y
BCiX (hazax siK 3a MOJIyJIeM, Tak 13a ¢azoro.

Bu3naueHHS mOYaTKOBHUX YMOB!:
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(4.3)
U - 21 g _p L g o_p L
Y zevz, 0 T zgwz, Y Zg+z,
lsogaszne k.3. (BC)

Ha cropiHIii 3 BEKTOPHOO AlarpaMoro He MOXKe 3MiHIOBaTUCh cTpyM ¢as3u A (1, =0) ta Moaynb

Harnpyru $azu A (‘U A‘ = const ).
BusHaueHHs MOYaTKOBUX YMOB:
: E. —E :
1,=0, [, =—¢<8 . [, =-I_;
2:(Zs+Z2,) (4.4)
Uy=E;; Up=Ey—1Iy-Zg; Uc=E.—1I-Zs.
AHaJIOT1YHUM YMHOM BH3HAUYaIOThCS [TOYATKOBI yMOBHU Juist 1BoGa3Hux K.3. AB Ta CA.
Oonoghasme k.3. (AN)
Ha cropiHiii 3 BEKTOPHOIO JllarpaMor0 He MOKe 3MiHIOBaTUCH cTpyMu (a3 B ta C sik 3a moynem,
Tax i3a (a3or (iB =0, ic =0).
Bu3HaueHHsI OYaTKOBUX YMOB JUTsl MOJIENI K ;
E :
— A ; I 0: .
(+ks)Zs+(+k,)-Z, (4.5)
UA :jA (I+k,)-Z,; UB :EB —ks-Zs 'jA; Uc :Ec —ks-Zs 'jA;

1,

Bu3sHaueHHs NOYaTKoBUX yMOB juist Monemi R, /R, , X,/ X,
. EA .
I, = : ;g
(I+ks)-Zs+R, -1+ fr)+j- X, (1+ fy)

Uy=1,-(R-(+ f)+ - X, 1+ fy))
UB :EB_ES L 'jA; Uc :EC_IES'ZS 'jA;

=0; I,=0;

(4.6)

AHaJIOTYHUM YMHOM BHU3HAUYaAIOTHCA [I0YATKOB1 yMOBH JUIsl oqHO(a3HuX K.3. BN ta CN.

4.4.2. Mopenb 3apgaHoro ctpymy (/ =const)
Tpughaznue k.3.

JIiist IbOTO BUY K.3. B MOJIEJII 33/IaHOTO CTPYMY Ha IMIIETaHCHINM TUIONTMHI 33JJTA€THCS BEIMUMHA
3amanoro ((pikcoBanoro) ctpymy. B pesynbrari poboTu 3 cuctemMoro ¢da3Hi CTpyMH HE
MEPEBUIIYBATUMYTh 3aJlaHE 3HAUYCHHs. MOKJIMBE JIUIIIE 3MEHIIIEHHS CTPYyMY B (hazax.
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[Ticnst Toro, sSIK KOPUCTYBaY 3a/1aCTh Ha IMIIEAHCHIH TUIOIIMHI 3HAYCHHS BEKTOpa onopy Z ; ,
BU3HAYAETHCS JAIMCHE 3aJ]aHe 3HAUEHHS CTPYMY 3a BUPA30M:
< UHoM.(i)

Iz[iﬁcHe 3ajaHe — m’ (47)

ne U,y — HOMiHATBHA (hasHa HANPyra CUCTEMH;

VA L| — MOJYJIb BEKTOPa OTIOPY, 3a/IaHOTO

KOpHCTYyBa4eM Ha IMIEIAaHCHIN TUIOMIHHI.

Bu3naueHHS mOYaTKOBHUX YMOB!:

Gy, =Cs,s Py, =Pg,> Py, =Ps.>
Qj, =Py, =Pz,> @, =Py, ~Pz,5 Pj. =Py, ~Pgz,>
1, [iy|=1 lie|=1,

nificHe 3aaHe

Uc|=|U,|

(4.8)

=1 nificHe 3aaHe ificHe 3aaHe *

‘UA‘:‘jA '|ZL; ‘UB‘:‘UA

lsogazne k.3. (BC)

JI1st IbOTO BUY K.3. B MOJIEJTI 33/IaHOTO CTPYMY Ha IMIIETaHCHIN TUIONTMHI 33]Ja€THCS BEIMUMHA
3amanoro ((pikcoBanoro) crpymy. Ilicist Toro, sik KOpUCTyBay 3a1aCTh HA IMIETAHCHIN TUTOIIMHI
3HAYEHHSI BEKTOpA ONopy Z ; , BUSHAYAETHCS JIifICHE 3a/laHe 3HAUYCHHS CTPYMY 3@ BHPA30M:

nificHe 3amaHe < > UHOM.Q) s (49)
2-|2,]
ne U,y — HOMiHANBbHA (hasHa HAIIpyra CUCTEMH; |Z L| — MOJYJIb BEKTOpA OTOPY, 33/1aHOTO
KOpHCTYyBa4eM Ha IMIEIaHCHIN TUIOMIHHI.
BuznaueHnHs moyaTkoOBUX yMOB:
o iz BBl
(pgc_(pZL’ |—S|_2[ _ZL’
* £ 3anane miicue
[A = 09 ‘[B ‘ = [z[iﬁcne 3ajjaHe ) [C = [I[iﬁcne 3aI[aHe; (4 10)

¢; =arg(Ey —Ec)=0, 5 ©; =¢; —180°;

Uy=E; Ug=Ey—1Iy-Zg; Uo=Ec~IqZs.
AHaJIOT1YHUM YMHOM BH3HAUYaKOThCS [TOYAaTKOBI yMOBH Juist 1BoGa3Hux K.3. AB Ta CA.
Oonogasne k.3. (AN)

JIi1st IbOTO BUY K.3. B MOJIEJTI 33/IaHOTO CTPYMY Ha IMIIEIAaHCHIN TUIONTWHI 33]JA€THCS BEIMUMHA
3amanoro ((pikcoBanoro) crpymy. Ilicist Toro, sik KOPUCTYBad 3aaCTh HA IMIETAHCHIN TUTOMIMHI
3HAYEHHSI BEKTOPA OMOpY Z ; , BU3HAYAETHCS JIifICHE 3a/IlaHe 3HAUCHHS CTPYMY 32 BUPa30M:
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U

I . < HOM.( ( 4.1 1)
JIMCHE 3alaHe — ‘1+k “Z " .
LYY
ne U,y — HOMiHATBbHA (hasHa HAIpyra CUCTEMH; |£ L| — MOJYJIb BEKTOpA OTOPY, 33/1aHOTO

KOPHCTYBA4YeM Ha iMIIeIaHCHIH tutomumHi; k,; — KoedillieHT 3a3eMIIeHHS JIHil.
BuzHnauenHs moyaTkoBUX yMOB:
‘[A‘:[I[iﬁCHCSaI[aHe; (p['A :(pEA _(p((l_'_kL)ZL)) [B:O; [C:O;

\UA\ =\I'A |a+k,) -z, (4.12)

s @y, =0z Ug=Ey Uc=Ec.

AHaJIOTYHUM YMHOM BHU3HAUYaAIOTHCA [I0YATKOB1 yMOBH JUIs oqHO(da3HuxX K.3. BN ta CN.

4.4.3. Mopenb 3apgaHoi Hanpyru (U = const)
Tpughaznue k.3.

Ha iMmenancHii mIonuHI KOPUCTYBaueM 3aa€ThCs BETUYMHA HAIPYTH MEPEBIPKH, aJie Ta, sKa
00OMEXYETHCS 33JTaHOI0 B MOJIEJI1 MEPEXK] €.p.C. CUCTEMHU:

O < Uzaz[al—le nificHe < EA ’ (413)

ne E 4 — e.p.c. cucteMu, BeIMUMHA KO 3a1a€Thes Ha cTopini "Mooens” B oni "Cucmema’”.
A )

Bu3naueHHS mOYaTKOBHUX YMOB!:

‘UA ‘ = Usaz[aHe nificHe ; ‘UB‘ = Usaz[aHe nificHe 5 ‘UC ‘ = Usaz[aHe nificHe 5
Po, =Pe,> Py TP Puc TPreo
Pi, =Py, ~Pz,5 @i, =Py, ~Pz,5 @i =Py, ~Pz,; @.14)

. U . .
=2 -

Z,

lsogazne k.3.(BC)

AR

Ha iMmenancHii mIonuHI KOPUCTYBaueM 3a4a€ThCs BETUYMHA HAIPYTH TMIEPEBIPKH, ajie sSKa
00MEXYETHCS 3aJIaHOI0 B MOJIETI1 MEPEXi €.p.c. cuctemu. [lpuitHsaTo, mo ams ABo¢ha3Horo K.3.

3aJIa€ThCsI JIIHINHE 3HAaYCHHS HApyTru — ‘E B~ EC‘ . Tomy oOMeXeHHs Ha BEIMYUHY 3a/1aHO1

HaIIpyYru BU3HAYA€THCA 3 BUpPaA3y
O < Usaz[aHe niiicHe < 3 ’ EA ’ (415)

ne E 4 — e.p.c. cucteMu, BeIMUMHA KO 3a1a€Thcs Ha cTopini "Mooens” B oni "Cucmema’”.
A )

Bu3naueHHS mOYaTKOBHUX YMOB!:
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b

. . U i . .
. __ ' zanmane jificne | _
Li=0n |y == fle|=|ls

2-|z,|
¢; =arg(Ey —Ec)=0, 5 ¢; =¢; —180°;
Py (4.16)
Gz, =Pz, ‘ZC‘:ﬁ_‘ZL;
B

Uy=E;; Up=Eg—1Iy-Zs; Up=Ec—1c-Ls.
AHaJIOT1YHUM YMHOM BH3HAUaIOThCS [T0OYATKOBI yMOBH Ui [Bo¢a3Hux K.3. AB ta CA.

Oonogasme k.3.(AN)

Ha iMmenancHii mIonuHi KOPUCTYBaueM 3a4a€ThCsl BETUYMHA HAIIPYTH MEPEBIPKH, aJie Ta, sKa
00OMEXYETHCS 33JTaHOI0 B MOJIEJI1 MEPEXK] €.p.C. CUCTEMHU:

O < Uzaz[al—le nificHe < EA ’ (417)

ne E 4 — e.p.c. cuctemu, BeTM4MHA SIKOT 334a€ThCst HAa CTOPiHI "Mooens" B o "Cucmema”.

Bu3naueHHS mOYaTKOBHUX YMOB!:

‘UA‘:UmnaHez[iﬁcne; (PUA:(PEA; UB:EB; UC:EC;
j . : (4.18)
A:L, IB:O’ IC:O
(I+k,)-Z,

AHaJIOTYHUM YMHOM BHU3HAUYaAIOTHCA [I0YATKOB1 yMOBH JUIsl oqHO(pa3HuX K.3. BN ta CN.

4.5. CtopiHka "IMnegaHcHa nnowuHa"
[Tepenbauena MOXIMBICTH TIEPEBIPKU TUCTAHIIIMHOTO 3aXUCTY B IBOX PEKUMAX:
* 32 OJIHI€IO 33/I1aHOI0 TOUYKOIO;
* 32 MHO>KMHOIO TOYOK.
BuOip pexxumy 3aiiicHoeThes B ol "Ilepesipka”.

B pexumi "Oouiei mouku" nepeBipA€eThCS XapaKTEPUCTUKHU MOYEProBO I KOXKHOT OKPEMO
3a/1aHO1 TOYKHU.

B pexumi "Muoocunu mouok" 3MIHACHIOETHCSI KOMITJIEKCHA TTEpEBipKa 3a Harepe 3a1aHot0
MHO>KHHOIO TOYOK.

3aranbHUN BUTIIA CTOPIHKY "Imnedancha nnowuna" nns pexumy "Oouiei mouxku" HaBeACHHUI
Ha puc. 4.6.
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Moaynb "OUCTAHUIMHUA 3AXUCT"

1 AncTaHuiAH1A 3aX1CT - iMne fancHa nnowkHa [] 1[
Dafin
KDHCDirgpaLLiﬂl Mogene  IMAEAsHCHE MAOWMHE IBBKTDDHEI ﬂ.iarpamal rapMDHiKHI L upporparad | Suradia | CraagHWN pestin F'esganaTuI
—PIKCOBaHMEA NapameTp IMnegaHcHa NAoWHHE
Sanarii | Divcrmi | #, Om
R - |2 000 & |2000 & || |64
rBug nowkogxeHH: JOHW CHpaUKBSHHA
I A-B-C vl ’7 Mosyaoea £ Bubip ... | 28,
—TecTosa Toura
Rf1a10r [$]om  z[23852 |$]om| Tmax[500 e il
320
% [19.238 E‘Dm 2z [5a.759 @ Tragaw [200 ¢
r—30Ha CrpauKEaHHS i
OuikysaHa; |Z1L HCTaBKa:IU.2UU C 1B
Hifcha: I CrpalosaHHa: I c 1
1]
—BiHapHi Bxcau
1[I @] 5 320
2 g
3lin3 IEI o -32.0 0 320
4 8 20605 owm w1037 om  z[504z |ow zfisnoss o AAOM
—BiHapHI BMxoqM —MNepeeipka— " KoHTak: I
o o s AT s el o ol | ([Gwwror =|| TS| Cuneuporn] | pewmn | ver |

Puc. 4.6. CmopiHka "ImnedaHcHa nnowuHa" Modynsa "[JucmaHuitiHul 3axucm”

Ha cTopiHIii po3MilieHi HaCTyITHI MTOJIS:

« "@ixcosanuti napamemp"’;
» "Buo nowxooocennsn';

« "3onu cnpayrosanna'’;

« "Tecmosa mouxa';

« "3ona cnpayrosanna'’;

« "Binapni éxoou';

« "Binapui euxoou";

« "Imneoarncna niowuna’;

« "llepesipka’;

= "Konmaxm".
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4.5.1. None "IMnepaHcHa nnowuHa"

B npomy nomni cropiaku "Imnedancna niowuna" BimoOpaXkarOTHCS 30HU CIIPAIIOBAHHS
JIUCTaHLIHHOTO 3axucTy. L1 30HM MOKHA 1TOOYIyBaTH CaMOCTIITHO, BUKOPUCTOBYIOUH
creliaji30BaHui peakTop nporpamu, abo MpoYUTaTU XapaKTepUCTUKH 30H B popmari RIO.

B noni "Imnedancna nrowuna”, Kpim 30H, 4EPBOHUM KOJILOPOM BIOOPAXKAETHCS JIIHIA, KA
BIJIOBIAA€ KyTy MaKCUMAaJIbHOT YyTJIMBOCTI. 3HAUEHHS L[bOTO KyTa 3aJJa€ThCSl HA CTOPIHIII
"Moodenv" B om "Jlinisa".

VY Bunaaxy BiICyTHOCTI Oyab-KOi iH(OopMaIlii Ipo 30HU CHPALIOBAHHS AUCTAHIIMHOTO 3aXUCTY
(HynbOB1 MOYATKOB1 YMOBH) y 1101 "[mnedancna niowuna" BUBOIUTHCS IMIIEJaHCHA IUIOIIHMHA,
PO3MIpHICTB AKOT 10 0Ci BitoOpaKeHHs aKTMBHUX Ta peakTuBHUX onopi cranosuts + 100 Om.

Ha imMmnenancHiM IOLMIMHI KOPUCTYBAaY MOK€ BUKOHYBAaTH, BUKOPUCTOBYIOUH JIOKATIbHE MEHIO
(puc. 4.7) nesHi onepaii. Onepariii € noAuieH1 Ha rpynu. Jlo nepioi rpynu Hajnexarb onepatii,
SIK1 PeaTi3yIOThCSA 3a JIOTIOMOTOI0 MaHimyssTopa "Muma". 300pakeHHs Kypcopa 3aJIeKUTh Bif
BuOpaHoi onepaii. 1o npyroi rpynu Hanexxatb onepaitii, siki 0JHOKpAaTHO pealizyloTh BUOpaHy
¢yHkuito. B Tperiit rpymni € komanga "Aeémomacwima6”, micns Hilianizanii SK0i OoNTUMaIbHO
MacITadyeThcs 300pakeHHs Ha iMIieqaHcHIN rromuHi. Cirix maM’aTaTtu, mo micis iHimiani3aii
JTaHO1 KOMaH/H, Taki oneparlii, sik "Macwma6 3a pamkorw", "[unamiune macumabysanns”,
"llepemiwenns”, "Macumab 3a koopounamamu'" ta "l[lonepeodniii macuima6" € HENOCTYITHUMH.
J1o ocTaHHBOI TPYIU HAJICKHUTH OIepallis, siKa T03BOJISIE HA IMITETAHCHIN TITOMIMHI BiZoOpakaTh
3HaueHHs (a3HUX Ta JIHIMHUX HANpyr (CTPyMiB), CHMETPUUYHUX CKJIQJOBHUX Ta MOTYXHOCTEH.

!

& BHEGIp TOUKH NOWKOAKEHHA
BHMYYEHHA TOYKH NOWKDLHEHHA
[Macmat =8 parker
ArHaMYHE MacWTabyEaHHA
[eperileHHA

[MECmat 58 e OE AHHETAMH, . .
onepe aHifA MacwTat
BHAYJYSHHA Wiz TOYOoK

v AETOMaCWTa6

BiAoBpakeHHA KOOpAHHAT 3

Puc. 4.7. JlokanbHe meHo "ImnedaHcHoi nnowuHu"

"Bubip mouku nowkooxcenns"

Ha imMmnenancHii mionuHi1 Juist IepeBipKy MPUCTPOIO TUCTAHIIHOTO 3aXUCTy KOPUCTYBay 3a/1a€
KOOPJAMHATH TOYKHU MOIIKOPKEHHS. [[J1s1 1IbOTO Ha IMIIEJaHCHIN TIJIOMIMHI HEOO0X1IHO KypCcop
MIBECTU JI0 OTPIOHOTO MICIIS Ta HATUCHYTH JIiBY KiaBimy "mutri". Koopauaaru xkypcopa
B1100pa)karoThCsl B BIANOBITHUX MOJISIX, PO3MINIEHUX HUKYE IMIIEIaHCHOT MUIOIHUHH.
KoopaunaTtu BuOpaHOi TOUKU MOIIKOKEHHS B110OpaxkatoThest B oJi "Tecmosa mouxa”.

Kpim TOro, KoopuHaTH TOUKH MMOMIKOHKEHHS MOXKHA 33/1aBaTH 3 KJaBiaTypu B noJii "Tecmosa
mouxa”.
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"Bunyyenns mouku nowKooxcenHs"

[Ticnst BUOOPY TOUKHM MOIIKOHKEHHSI Ha IMIIEIaHCHIN TUIOIIMHI Ta 31IICHEHHS IEpeBIPKHU, TOOTO
IICJISE 3aIyCKY IIPUCTPOIO, BUOpaHa Touka 3a(iKCyeThCsl Ha IMIIEAAHCHIN MJIOLIMHI Ta OyJie
B1I00pa)Ke€HA MMEBHUM KOJHOPOM Ta (hOPMH, B 3JICKHOCTI BiJl pe3ynbTary nepeBipku. [licius
MIPOBEJIEHHS cepii A0CTiAIB psl 3aiKCOBAaHUX TOUOK MOXe OyTH HajuiniukoBoto. [1{o0 Buganutu
HENOTPIOH1 TOUKH 3 IMIIEIaHCHOT IJIOIIMHU Ta HE BHOCUTH iX J10 IPOTOKOJY EPEBIPKU
nepeabavena komanaa "Bunyyenns mouku noukooxcenHs ",

"Bunyuenus ecix mouok"
s komaHaa 103BOJIsIE€ BUIIYYUTH BC1 TOUYKH TTEPEBIPKH.
"Macwmab 3a pamkor"

AKTHBI3aIis 11€1 KOMAaH/IN TA€ MOXKJIMBICTh KOPUCTYBAaYy BUAUINTH HA IMIIETAaHCHIHN TUTOIIMHI
HeoOX1IHUN (pparMeHT, kUil BUBEIEThCS Ha 1iie noue "Imnedancna niowuna".

"Jlunamiune macuumaobysanusn"

[1s koMaHa Ja€ MOXKIIMBICTh KOPUCTYBaUy AMHAMIYHO 3MiHIOBaTH MacuiTad. HatucHyBIM Ha
JiBY KJaBimy "Munii", HeoOX1IHO epeMiliaTi Kypcop BBepX ab0 BHU3 110 IMIIEJaHCHIHN
momuHi. [1ix 9ac mporo MacmTad iMIe1aHCHOT TIJIOMIMHM TUIABHO Oy/e 301IbITYBaTHCh a00
3MEHILYBaTHCh.

"Ilepemiwenns"

Jlana KoMaH/1a 1a€ MOXKJIMBICTh KOPUCTYBaUy MEpeMIIaTi 300paKeHHs Ha IMIIEAAHCHIN
IUIOUIMHI, HE 3MIHIOIOYM MacuITaly BinoOpaxenHs. HatucHyBiu Ha jiiBy KiaBimry "mumi"
HEOOX1IHO Kypcop MepeMiliaTy 1o iMneAancHii miouuxi. [Ipu upomy 6yne 3aiiicHIOBaTUCH 1
nepeminieHHs 300paxeHHs. BctanoBUBIIM NOTPIOHE MOJIOKEHHS 300pa)KeHHsI, HEOOX1IHO
BIIIYCTUTH JIBY KJaBiy "muii" — BuOpane 300paxkeHHs 3a(iKCYeThCs Ha IMIIEJaHCHIM
TUIOLIUHI.

"Macwmab 3a koopounamamu"

L{s koMaHa Ta€ MOMIIMBICTh KOPUCTYBAYy BUBECTH Ha IMIICIAaHCHY TJIOMUHY (DparMeHt 3
3aJJaHUMU KoopArHAaTaMu. [1iciiss BUKOHAHHS JaHOT KOMaH/IM Ha €KPaH JTUCIUICS BUBEICTHCS
BiKHO (puc. 4.8).

Mexti nona eigobpaxeHHa _)ﬁ

K.oopamHaTi

Or Hmax:lB.DD e
Hrin: {-2.51 Ora Xmax:lS.DZ Ora

3acTOCUBATH | Cracyeari |

Rrmin:

Puc. 4.8. MacwmabysaHHs1 3a KoopOuHamamu
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B npomy BikHI y BIITOBIAHUX HOJIIX KOPUCTYBAYy HEOOXIHO 3a/1aTH KOOPAWHATH MEX
(¢bparMeHTy IMIIEJaHCHOT IJIOUIMHYU Ta HATUCHYTH Ha KHOIIKY "'3acTocyBaTn' — Ha IMIEAaHCHIN
IUIOUIMHI BUBEAEThCS (DparMeHT 3a 3alaHUMU KOOpAUHATaMU.

"[lonepeoniti macuma6"

B nporpawmi 3aknaneHa MOKIUBICTb 30epiratu nonepeaHii Macmrad Ta KOOpAUHATH 300paKeHHS
IMITETaHCHOT TUTOMMHMU. SIKIIO MiCisl BHECEHOT 3MIHU B BIIOOPaKEHHS IMIIEAAHCHOT TUIONITUHT
KOPHUCTYBa4 HE X04Y€ KOPUCTATUCh HEIO, TO HEOOXIHO aKTUBI3yBaTH JaHy KOMaHJy — Ha
IMIIEIaHCHIM TUIOLIMHI B110Opa3UThCsl TOM CTaH, IKUK OYB /0 BHECEHHS OCTAHHBO1 3MIHU.

"demomacuumad"

Skmo 3ananuit pexum "asmomacwimad”, 301ACHIOETbCS aBTOMAaTUYHE MacIITa0yBaHHS
IMITETAHCHOT TUTOIIIMHU B 3aJIEKHOCTI BiJl 30H CITPAIIOBaHHS Ta PO3MIIIEHHS (IKCOBAHOT TOUKH
Ha Hil.

"Bioobpasxcenus koopounam'"

[Ticns BuOOpPY HaHOT KOMAHIU BIKPUETHCSA MIIMEHIO, 32 IOTIOMOTO0 SIKOTO MO>KHA BCTAHOBUTHU
HACTYITHI PEKUMHU BIJOOpa)KeHHSI KOOPAUHAT Ha IMIIEJAHCHIN MJIOLIUHI:

« "Be3 gidoopadicenns;

n . .
« "®asni nanpyeu ma cmpymu”;

NJY' LA .
« "Jlinituni nanpyeu ma cmpymu”;

”n - . ol
= "Cumempuyni cknadosi Hanpye ma cmpymig”,
« "llomyxcnocmi”.

i koopauHATH BIINOBIAAIOTH IOTOYHIN BEKTOPHIN Jiarpami. KoopanHatu Hanpyr Ta cTpyMiB
B1I00pa)KaIOTHCS B HIDKHINA YaCTUHI IMIIEJTAHCHOT TIJIONIWHH, a TIOTYKHOCTI B aIreOpUYHIl Ta
MMOKa3HUKOBIN (hopmax — B BepxHiil yacTuHi. [1o 3aMoBUyBaHHIO BCTaHOBJICHUH pexuM "bes
8i0oOpadicenta” — 3a AKOTo 3HAUEHHS KOOPAMHAT HE BUBOJIATHCS HA IMIIEIAHCHY IJIOLIUHY.

4.5.2. None "®ikcoBaHun napameTtp"

B noni "®@ikcosanuii napamemp" 3anaerwbest Tun moaeni — "Modenw 3a0anozo onopy cucmemu”,
"Mooenwv 3a0anoco cmpymy"” un "Mooenw 3a0anoi nanpyeu"” (nuB.4.4.1 — 4.4.3). Kpim Toro, B
LbOMY T10J11 33/Ja€ThCSI 3HAUEHHS (DIKCOBAHOTO IapaMeTpa B 3aJIEKHOCTI Bif] TUILY Mojienl Bubip
MOTPIOHOTO TUITY MOJEN 31ICHIOETHCS 31 CIUCKY, PO3TAIIOBAHOTO B IO 3J1iBa.

[Ticns BuGOpy moTpiOHOTO THUITY MOAEII B 1OJ1 "3a0anuti” HeoOX1THO BBECTH 3HAUYCHHS CTPYMY
(ms Mmoneni pikcoBaHOTO CTpyMy) a00 3HAUCHHS HANPYTH (711 MO 3a/1aHo1 Harpyru). s
MO/l 33JJaHOT0 OTIOPY CUCTEMH B MOJ1 "3adanuti” BUBOUTHCS 3HAUEHHS OIIOPY CUCTEMH, SIKE
BHU3HAUYEHE KOpHUCTyBaueM Ha cTopiHIl "Mooens" 1 sike € HEOCTYNHE Ha CTOpiHI "[mMnedancHa
niowuna".

VY nomnt "/Jiticnuii” BUBOJUTHCS peaibHE 3HAUE€HHS (PIKCOBAHOTO IMapaMeTpa, sIKe MOXKe
BIIPI3HATHUCS BiJl 33/IaHOTO Y BUTIAJKY HaKJIaJaHHS MIEBHUX 0OMexeHb 3a Bupazamu (4.7), (4.9),
(4.11) — nna mopeni 3aganoro ctpymy Ta (4.13), (4.15), (4.17) — miis Moeni 3aaHOT HAPYTH.
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4.5.3. None "Bua nowkoaxeHHA"

B npomy nosi kopucTyBad 31 CHUCKY BUOMpPA€e NOTPIOHUIN ISl IEPEBIPKU BU K.3. MOXKIMBUMHU
Bugamu K.3. €: ABC, AB, BC, CA, AN, BN, CN. B 3anexxHocTi Bix BUOpaHoro Buay K.3. Oyze
peaii3yBaTUCh BIIMOBIIHA MaTeMaTU4YHA MOJIENIb €JIEKTpUYHOI Mepexi (4.3) — (4.18).

4.5.4. None "TecTtoBa TO4Yka"

B npomy mos1i BUBOISITHECS KOOPAMHATH TECTOBOI TOUYKHU HA IMIEAAHCHIN TJIOMIKUHI. 3MIHIOBAaTH
KOOPJIMHATH MOXHAa 0€3110CepeIHbO Y BIAMOBIAHOMY MOJI1 00 AUCKPETHO 3 33JaHUM KPOKOM 3a
JI0TIOMOT'010 KHOTIOK 31 cTpuikamu. Kpok 3MiHu 3a1aeTbest Ha cTopiHil "Moodens”. Y pasi 3MiHU
KOOpJIUHAT (pIKCOBAHOI TOUKH, HA IMIIEIaHCHIN TUIONINHI 300pakeHHS LI€T TOYKU EPEMICTUTHCS
3TiJHO 3a/1aHOT BEJTMYUHH.

4.5.5. None "30Ha cnpaytoBaHHA"

VY 11poMy 1moJii BUBOAUTHCA 1H(GOPMALLid [IPO OUIKYBaHY 30HY CIPALIOBaHHS Ta peayibHe
CIPALIOBaHHS MPUCTPOIO AUCTAHLIAHOTO 3axucTy. Lli mosist € HepoCTymHUMU U1 KOPUCTYBaya.
VY nont "Ouikysana” BUBOAUTHCS IM’s1 OUIKYBAHOT 30HH 3T1JHO TECTOBOI TOUKH.

B 3anexxHocTi Big KOOpAWMHAT TECTOBOI TOYKHU Ha IMIIEIAHCHIN ITOIMKHI, B ol "Ouikysana”
BHUBOJUTHCS Ha3Ba OUIKYBaHOI 30HHM CIIpallfoBaHHs, a B roui "Yemaexa" — ouikyBaHui yac ii
CIpAaLIOBaHHS.

Cnio nam ‘amamu, wo 3a ouiKy8amy 30Hy CHPAYO8AHHS BUOUPAEMBCSL 30HA 3 MEHUUM YACOM
CHPAYIOBaHHsL.

Yac criparroBaHHs 33JJa€ThCS B XapaKTEPUCTUKAX 30HU CIIPAIFOBAHHS. Y BHITAJIKY, SKIIIO
KOOPJAMHATH TECTOBOI TOUKH Ha IMIIEAAHCHIHN TUIONIMHI HE TTONAAAa0Th Hi B OJHY 3 3aJaHUX 30H
MIPUCTPOIO AUCTAHIIIMHOTO 3aXUCTY, TO ToJist "Ouixkysana” ta "Ycmasxa" 6ynyTh MOPOKHIMH.

B nonsax "/[iticna” ta "Cnpayrosanua” miciis mpoBeeHO1T IEPEBIPKYA BUBOAUTHCS Ha3Ba AIHCHOT
30HU CIPAMIOBAHHS JUCTAHITIMHOTO 3aXUCTY Ta PEATbHHIA Yac CIPAIIOBAHHS ITI€T 30HH.

4.5.6. None "KoHTakT"

VY 11bOMY 1OJ1i BABOAUTHCSA HOMEP OIHAPHOTO BXOAY, AKHI 3aBEICHHUM HA MPUCTPIi, 1110
NepeBIpsA€ThCS, 13a IKUM 3/1HCHIOBATUMEThCS aHai3 iloro podotu. Bubip 311icHIOETHCS 31
CIIUCKY, B IKOMY B1I0OpaKeH1 JuIie iHiianizoBani Ha ctopiHill "Kougicypayia” 6iHapH1 BXOIH.

4.5.7. Nonsa "biHapHi Bxogu", "biHapHi Buxogun"

[Ipo ui mosnst geranbHO onucaHo B 0. 3.2.4 - 3.2.6. 1aHO1 IHCTPYKLII.
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4.5.8. NMNobynoBa (BMOip) 30H cnpautoBaHHA

Bubip 301 cripaitoBanHs v moOyn0Ba HOBUX 30H 311ACHIOETHCS MUISIXOM HAaTUCHEHHS KHOTIKU
"Bubip/IlodynoBa" B momni "3onu cnpayroeanns’ — BIAKPUETHCS AlaoroBe BIKHO (puc. 4.9).

[lepenbaueHna MOKIUBICTh TOOYIOBU XapaKTEPUCTUK BUMIPHUX OpPraHiB JUCTAHLIHHUX 3aXUCTIB,
SK1 MatOTh (POPMU EIIIICIB Ta CKJIaJHUX XapaKTepUCTUK Y popMi OaraTOKyTHUKIB 3 1yraMu —
MOJILTIHIN.

FOHH CNPALHIESHHA CTYNEHER 3AXHCTY x|
SoHu | Mowmdicu I
rEninc
HaliMerysatHa | Tun Hac, cex [Nowkoa#eHHA

Peparyeari...

B
=
[Gaea
A Ao |
B
]
=

Bunyyimi

Cronitoearu

rMonininia

HatiteHyEaHHA | Tun ac, cek [T OWKOAKEHHS Hoaami...

v Butdnkaiona |0 MimpazHi

¥ 21E Bk atona OaHodasHi FPeaarysari. .
v 72 Burkaona | 0400 MiserasHi

v IZ2E Butankaiona | 0.400 OoHowasH Bramyaum
v 23 Burkaona 4200 MisdprazHi

v IZ3E Butamkaiona | 4.200 COoHodasH

v 21\ Pozwmpena 0,200 MispazHi :

¥ Z1BE Foswupena | 0.200 OgHomasHi ;I e

JaCTOCYEATH | Cracyeary

Puc. 4.9. bibriiomeka xapakmepucmuK 8UMIPHUX Op2aHig
oucmaHUyitiHux 3axucmie

Jist moOyioBH 30HU CIPAIFOBAHHS Y BUTJISAL €J1irica HeoO0XiMHOo B 1ol "Eninc"” HAaTUCHYTH
kHonky "lomaTn" — 3'1ButThCs BikHO (puc. 4.10).
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x

—TapateTpu —Bsipeus

HaiMeHYBaHHs: || K. Om

PozpasyHkoe9ia onip: (0.00 O

KT MakcuraneHol wraueocti (0.00
SriweHnHa: |0.00 %

CriBBiHOWEHHA CTORIH eainca; |1.00 B.O

Yac cnpawoeaqHs: ID.DDD CeK
By nowkoaeHHs: |Bci EHaH 'I
Tun SoHK: |Bumukama 'I

BiaHocHa noxubka 2a onopon; IE.EIEI F4

ABcooTHa NoxKeka 3a onopord; {010 O
BigHocHa nomeka 58 yacor: |EI.1 a i

ABCOMNCTHS NOXHEKS 38 YSCOM + |1 aa CEK
ABCOMOTHE NOXMEES 38 YaCom - | |1 aa cEK

Tun Komgpa:li vI R. Om

Kanip KDHTHDEZE | SaCToc:gBaTul Cracysary |

Puc. 4.10. Nobydosa xapakmepucmuk cripayroeaHHss ducmaHuitiHo2o opaaHy
y suernsdi eninca

Jlst moOynoBw eninca HeoOXiaHO y nomsx "Ilapamempu"” BHECTH HACTYIHY 1H(OpMaIIito:

"Hatimenysannsn" — Ha3Ba XapaKTEPUCTUKHU CIPAIFOBAHHS JUCTAHIIIMHOTO OpraHy, Iif
SIKOI0 BOHA Oyjie 30epiratuck B 010i0TeIN];

"PospaxyHnxosuti onip, Om" — 3Ha4€HHS pO3pax0BaHOI YCTaBKU CIIPAIIOBAHHS
JUCTAHLIHHOTO OpraHy, sika BIANOBIIAE KyTY MAKCUMaJIbHOI YYTJIMBOCTI;

"Kym makcumanvroi yvymaugocmi, °" — 3Ha4eHHS KyTa MaKCUMaJIbHOT YyTJIUBOCTI,

"Smiwgenns, %" — 3a1a€ThCs 3MILICHHS €JIilca B MPOTUWIEKHUHN 10 KyTa MaKCUMaJIbHOL
YYTIMBOCTI KBaJPaHT KOMILJICKCHOT IIONIIHH;

"CniggioHouienns cmopiu eninca, 6.0" — 3aJa€ThCs CHIBBIIHOIIEHHS CTOPIH efirnca. Ko
1€ CIIBBIJHOILIEHHS 3aJJaTH 1, TO OTpUMAaEMO XapaKTEPUCTUKY CHPALFOBAHHS
JTUCTAHIIMHOTO OPTaHy y BHUTJISA/I KOJIA;

"Yac cnpayrosanns, cex" — 3ala€ThCs 4ac CIPAIFOBAHHS BIAMOBIIHOT CTYIIEHI 3aXHUCTY;

"Buo nowkoodxcennsa" — nependadeHa MOXKIUBICT 3a/1aBaTH, JIs IKOTO BUIY
MOILKOJKEHHSI 3aCTOCOBYETHCSI BUMIPHUN OpraH JAMCTAHIIMHOIO 3aXUCTy — 0JHO(a3HOrO,
OaraToga3Horo, 4y s BCIX BUJIIB 3aXUCTY. BUJ MOMIKOIKEHHS! BUOMPAETHCS 3 CIIUCKY;

"Tun 30Hu" — 3a1a€THCA THUII 30HU, IKUH BUOUPAETHCS 3 CIIMCKY. [lependaueno HacTymHl
b
THIIM 30H: BUAMHUKa04a, pO3IIMPEHa, TyCKOBA, HEC BUMHKAIOYA,

"Bionocna noxubka 3a onopom, %" — 3a1a€ThCs MOXMOKA 32 ONIOPOM, 3 KOO MOYKE
MpaloBaTH BUMIPHUN Opra;
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« "Abconomua noxubka 3a onopom, Om" — 3a7a€ThCsl AOCOTIOTHA MOXMOKA 32 OTIOPOM;

» "Bionocua noxubka 3a wacom, %" — 3amaeTbcsa noxXuOKa 3a 4acoM, 3 SIKOIO MOXKE
MpaloBaTH BUMIPHUN JUCTAHLIAHUN Opras;

= "dbconromna noxubka 3a yacom +, cex” — 3agaeThcsa a0COIIOTHA ITIOXUOKA 32 YaCOM B
CTOPOHY MOYJIMBOIO 30UIbIIEHHS, 3 AKOI0 MOKE MPaIlOBaTH BUMIPHUN TUCTAHIIIMHUN
Opras;

« "Abconomna noxudka 3a yacom —, cex" — 3a7a€ThCs MOXMUOKA 32 YACOM B CTOPOHY
MO>KJIMBOTO 3MEHIIICHHST,

« "Tun konmypa" — 3aJa€TbCsl TUII JIHII, KOO B1I0OPaXKAETHCS XapaKTEPUCTHKA
JTUCTAHLIHHOTO OpraHy;

« "Konip konmypa" — 3a1a€Tbcs KOJIIP BIMOOpaKEHHS XapaKTEPUCTHKU JUCTAHIIHHOTO
oprany.

[Tig yac moOyn0BU XapaKTEpUCTUKH 11 BUTJISL BinoOpaskaeThes B moJii "Bzipeys”.

[Ipuknan noOynoBU €IINCOIAHOT XapaKTEPUCTUKH AUCTAHIITHOTO Oprany HaBeJIeHUI Ha
puc. 4.11.

x|
r~Maparaerpu Bipeuk
H akireHyBaHH=: K. Om

PozpasyHkoem9i onip: IEDDD— O
KT MaKCHMANEHDT YYTAMEOCTI: IEEDD— i
StilEHHS; |2DDD—
CriBBiHOWEHHA CTORIH eainca; |0.50 B.O
Yaz cnpautieaHHs: IDDED— cek
Bun nowkonxeqH:A; Im
Tun soHu: W

BiaHocHa noxubka 2a onopon; IE.EIEI

i

i

ABcooTHa NoxKeka 3a onopord; {010 O
BigHocHa nomeka 58 yacor: |EI.1 a i

ABCOMNCTHS NOXHEKS 38 YSCOM + |1 aa CEK
ABCOMOTHE NOXMEES 38 YaCom - | |1 aa cEK

Tun Komgpa:li vI R. Om

Kaonip kanTypa: . | ZacTocysaTH | Cracysary

Puc. 4.11. lNpuknad nobydosu enirncoidHoI xapakmepucmuku

Sxmo HeoOx11HO OOy yBaTH XapaKTEpUCTUKY Y BUIJISIII OaraTOKyTHUKA, TO HEOOX1IHO
HaTucHyTH KHOTIKY " JdomaTu" y nouni "Ionininis" (quB. puc. 4.9) — Ha ekpaHi 3°IBUThCS BIKHO
(puc. 4.12).
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mMoaynb "OUCTAHLUIAHUA 3AXUCT"

Mosininin x|
TlapareTpu Baipeuk
H afireryeaHHA: ||— . O
Yac cnpaueaHHa; IEI. Qoo ek
Bva nowkonxeHHs; Im
Tiin S0HM: lm

BigHocHa noxutka 3a onopord: |5.00 =
ASCoNoTHa MoKk 3a onopord: (0,10 04

BlaHocHa noxvdka 3a vacor: 010 %
AGCONTHA NoXKEKa 33 Yacom +: |1.00 CEK.
AGCOMOTHA NoXKEKa 3a Yacom - ¢ [1.00 Cek

Tun KoHTYpa: I— v|
F.onip koHTUpE: EJ

K.O0PAHHATH GINAHOK NoALHI
Tun [RO =0 A1 =1 Rz 2 Nonati...

Penaryear...

il

Brnyuuri

SaCTDCgBaTldl Crkacyearu |

Puc. 4.12. Nobydosa xapakmepucmuk cripayroeaHHss ducmaHuitiHo2o opaaHy
y suernsidi baecamoKymHuka

B noni "llapamempu” 3anaroTbes HaMEHYBaHHS, Yac CIIPALFOBaHHS, THII JIH11, KOJIpP, BUJ
MOILKOJKEHHS TOIO. L1 XapakTepuCTUKH 3aal0ThCSl aHAJIOTTYHO, SK 1 MiJ] yac noOy1oBU
XapaKTEePUCTUK JUCTAaHIIHUX OpraHiB y BUIJISIAIL elinca. A cama XapaKTepUCTHKA CKIaIa€ThCs 3
OKpEeMHUX AUISHOK — BIJIPI3KIB JIIHIN Ta JAYT.

Jliis oOynoBU IUISTHKM XapaKTEpUCTUKU HEOOX1IHO HATUCHYTH KHONKY ""JlogaTu' — 3°1BUThCS
BikHO (puc. 4.13).

x
F.oopamMHaTi ginaned, Ot —Tun dinAHk)

2 oo ’7 ﬁ
K 010000

Ai:foooon

®:[ooooo

e li JacTocyBaTH |
K2 l— Cracysaru |

Puc. 4.13. BusHayeHHs1 KoopOuHam 0r1s1 nobydosu xapakmepucmuku
y euansadi noniniHir
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B nomni "Tun dinanku" Bubupaerses Ty JiHis ado ayra. B momi "Koopounamu dinanku" nns
JH1T He0O0X1IHO 3a7aTU KOOPIAMHATH MOYaTKy Ta KIHIA (SKIIO 1€ meplia JUISHKA M1 4ac
moOy10B1) a00 KOOPAMHATH KIHIIS JUIsl HACTYITHOT JUISTHKU. [[Jist IyTH 3a1a10ThCsl KOOPAUHATH
TPHOX TOYOK, Yepe3 sIKl MPOXOIUTH JIyra (JUIsl MepIIoi AUISHKH) a00 TBOX TOUOK JJIsl HACTYIHOL
nautsHkd. [{nst 3anam'siToByBaHHS BBe/IeHO1 1H(opmailii He0OXiJTHO HATUCHYTH KHOIIKY
"3acrocyBaTu''.

Cnig mam'siTaTd, 0 KOOPAMHATH OCTAaHHBOI JUISTHKH MOJIUTIHIT 3a]1aBaTH HE MOTPIOHO, TOMY IO
ABTOMATHUYHO 3‘€THYIOTHCSI KOOPJUHATH KIHIIEBOT TOUKH OCTAHHBOI JUITHKH 3 KOOpJIUHATAMU
TOYKHU MOYATKY MEPIIOT TUITHKH.

B nporteci mo6ynosu B moti "B3zipeys” BUBOIUTHCS 300pakeHHS XapakTepucTuku. Bubpana
TUISTHKA XapaKTEPUCTUKH BiIOOPaKa€ThCs JIHIEIO OUTBIIOT TOBITUHH.

VY nporneci noOyJ0BU XapaKTEpUCTUKHU Iepe1daueHa MOKIIUBICTD 11 KOPEKLIi 3a JOTIOMOTO0
kHomnok "logatu", "Penarysatu", "Buayuurn" (puc. 4.12).

[Ipuknan noOynoBaHOT XapaKTEPUCTUKHU y BUIJISAL ONUIIHIT HaBeAeHU Ha puc. 4.14.

Mosimivin x
—TapameTpu Baipeus
HaliMeHusaHHs: IZF' 7, O

Yac cnpauoeaHHa: ID.1DD CEE.
Bin nowkog keHHs: IBci EMLH 'I
Tun zoHM: IBHMHKEIIO‘-IEI 'I

BigHocHa NosHEka 33 onopor: |5. an

AfSconioTHa noxkaka 3a onopord: {010 Ora

b

i

BigHocHa nosumtka za vyacor: {0.10

AGCONOTHS NoxKEKa 5a yacom +: [1.00 CEK.

AGCOMOTHA NOXMOKA 33 YECOM - | |1EIEI— CEK
Tun KoHTYpa: Ii vI
Konip koHTypa: . R On
~K.oopaxHaTH AinaHO noAIHI
Tun  |RD [0 |R1 [t |R2 |2 | Teoaami.

MiHia | -2.0000 2.0000 2.0000 2.0000
MiHia | 2.0000 2.0000 1.5000 -1.0000 Pegarysati..

N N e e

il

Bunyauri

Sacrocgsa'ml Cracysatu |

Puc. 4.14. lNpuknad nobydosu xapakmepucmuku ducmaHUitiHo2o opaaHy
y 8uersnsiOi baecamoKymHuka
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Bci nobynoBaHi xapakTepUCTHKH 30epiratoThes B 010110TeEL1, JOCTYII 0 SIKOT 3/11HCHIOETHCS 3
BIJIMOBIIHOTO BiKHA (AMB. pucC. 4.9).

V BikH1 "30Hu cnpayrosanns cmyneneti 3axucmy” (muB. puc. 4.9), kpim QyHkIii hopmyBaHHS
HOBOI XapakTepucTuku (kHomka "lomaTu"), nependaueHi Takox QyHKIIT pearyBaHHs
XapaKTEepPUCTHK 3a Aornomoroto kHonok " Penarysaru", "Buayuurn", "CkxomnioBaru''.

[Tepenbauena MOXIMBICTD 3a/1aBaTH Ta BIAOOpaKaTH XapaKTEPUCTUKH 3 3aJIaHOI0 MMOXHOKOTO.
Jliig nporo HeoOXiJHO y BiKH1 (AuB. puc. 4.9) nepeiitu Ha cropinky "Iloxubku" (puc. 4.15).

F0HW CNPALHOBAHHA CTYNEHER 3aRMCTY . x|

Jony Motk I

rToxutkn pene

BigHocHa nosubka 33 onopon: IEDD— x
ASCONKKTHA NOXMEKE 33 ONOpor: ID_1D— O
BigHOCHa NoRMOKa S8 4acom: [nw—
AGCOMIOTHE NOXWOKS 53 YaComM + I‘IDD— CEeK
ABCOMOTHA NOXMAK.A 38 YCOM - © I‘IDD— CER

J.na Bois 30H |

i

3acTocysatu | Cracysaru |

Puc. 4.15. Noxubku 30H cripauytogaHHs OucmaHyitiHoao 3axucmy

Jliia BinoOpaskeHHs MOXUOOK Ta 1X BpaxyBaHHS M1l Yac MepeBIpKU HEOOXIHO aKTUBI3yBaTH
oniito "Bidobpasicenns noxubox".

3HavYeHHS TOXUOOK 3a1at0Thes B 1ol "Iloxubku pene”.
i noxubxu OyayTh BpaxoByBaTHC M1 4ac (OPMyBaHHS TUIBKU HOBOI XapaKTEPUCTUKH.

[lepen6auena Takox MOMJIMBICTh 33JJaBaTH OJIHAKOBI TOXUOKH /17151 BCIX C(hOPMOBAHUX
XapaKTEPUCTHK, 5K1 30epiratoThes B O10mioTeni. st iboro He0OXiAHO 3aNTOBHUTH BIAMOBIAHI
moJist (nauB. puc. 4.15) Ta HatucHyT KHOTIKY "' Jlj1s1 Beix 30H" — 3°SIBUTHCS MOTIEPEKEHHS
(puc. 4.16)

X

b SaAaHi noxmBKK By A% Te ECTAHOENEHHI 4NA BCix 30H, Mpoa0EXyYEaTH?
&)

Puc. 4.16. NonepedxeHHs1 BCmaHo8eHHs1 MoxXubokK 30H cripauro8aHHs
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[Ticns natucHennst kHONKH "'Yes' moxuOku Oy yTh BCTAHOBJIEHI OJTHAKOBUMH JJISl BCIX 30H
JTUCTAHIIHHOTO 3aXUCTY, SIK1 € B JTAHOMY 00 €KT1. SIKIIO /yIsi IesKuX 30H OyJId 1HII TOXHOKH,
BOHU OyZyTh BTpayeHi.

4.5.9. MNMepeBipKa 30H crpauloBaHHA B PeXUMi MHOXWUHU TOYOK

J71st IpUCKOPEHHSI POTIECY MEePEBIpKH nependadeHuid pexxum "Muoowcurna mowok"”, Skuit
3amaeTbes B nodii "Ilepesipka” (nuB. puc.4.6). B ibomy pexxuMi 3M1HCHIOETHCS MIATOTOBKA
1HopMaLlii A1 KOMILJIEKCHOT IEPEBIPKU Harepe 3a1aH0i MHOKUHU TOYOK (puc. 4.17).

E Oucranuyiiinmi 3axmcT - iMnenaxcka nnoupsHa [Asapilimi] x|

PestiM  3aKpMTH
.Kqu:irgpau,iﬂl Mogene  IMNBLAHCHE MAOWMHA |BEKTDpHa niarpamal rapMDHiKHI LlHCPpDrpaMHI XmaHHqI CrASAHME PEsHMr .F'esgnb'ra'rul

' PiKCOBaHME NapateTE rlrMRegaHcHa NAoWMHE

JanaHHi Dicerin | %, Om
Crou g [2o00 & |2000 A

_BWJ. MoOWKOg#EHHA | SDHM COpaukeaHHs ]
[26-c =] ’7

T ecToEa TOMKS

Mofygoea / Budip ... | : 8,

a0
R:|-18.303 i’um z[sez | Hom| Tmaxfso0 o 7

w[10218 |3|om 2z[150827 (3]0 | Tnaen[200 o

r—MHomMHa TouokR TECTYEIHHA

Ne | (R, Om PhiZ. +|  [fogsm |

1 B ZFB

50| 36331 -18.927 |41.498 1528 Penarysarid... | 7

= -h2825 BRO084  FEIZT 1337 Koniosari o |

4 -36549 42807 BE3E3 130.4: 0

5 47077 54132 71738 4898t e | 3

B 43148 45433 BZERT 4E4T:w

4 » Buaysmru BCi |
—BiHapHi Exoaw ®

1]a1 (@] 5

2 3

alane ISI 7 -0.0 0 40.0

4 8 R oM % oz | % b
—EiHapHi BMxoa ~Mepegipka— ) KoHTak |

1 2|_ 3 l_ ¢ I_ 5 I_ BI_ A l_ I'\"I"'D}"”"'M TR0k jv ’VI 1 jv r‘ Cracysari | Pexum | Crapt |

Puc. 4.17. Pexum "MHoxxuHa moyok"

[Ticns akTHBI3aIT JAHOTO PEKUMY BITKpUBAETHCS Tosie "Muoocuna mouok mecmysanus”, ne B
TabynLi BioOpakaroThCsi KOOPAUHATH TOYOK TECTYBAHHS Ta iX XapaKTEPUCTUKU: KOOPJIMHATH B
anreOpuYHIi Ta NOKa3HUKOBIN (hopmax, Ha3Ba Ta yac CIPAIIOBAHHS O4IKYBaHOI 30HU, Ha3Ba Ta
yac peaJibHOi 30HU CIIpalfoBaHHs (JaHa iHpopmMallis GOpMYEThCS MiCs IPOBEIECHHS
TECTYBaHHs), a TaKOK (PIKCOBaHUI napaMeTp nepeBipku. KoopanHaTu TOYOK TECTyBaHHS MOXKHA
3a/1aBaTH OJIHAM 3 HACTYITHUX CIIOCOOIB:

» [UISXOM MOJBIMHOTO "KIIIKY'" TOUKH Ha IMIIETAHCHIN TUIOIIUHI;
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* 3a JomoMororo KHonku "JlogaTu", sika nonepeaHbo 3aJa€ThCs MAHIMYIATOpOM "MuIIa" B
roJti "Imunedancua nrowuna',

 3a JornoMororo kHonku "'JlogaTu", sika nomnepeaHbo 3aJa€ThCA 3 KJIaBlaTypy B MO
"Tecmosa mouka".

CdopmoBaHi TOUKHM Ha IMIEAAHCHIN MJIOLIMHI B110OpaXaroThCs KOJIbOPOM, 3aJJaHUM B
koHpiryparii. Kondirypaiis rpadiku BUKIHMKAETHCA 3a J01oMoroto komanau "I pagika" B
MyHKT1 ToJIOBHOTO MeHIO "Konghicypayia” (puc. 4.18).

x
Bick aﬁcu.wcl Bick opamH 3araaniI
% ExpaH = Mporokaon
rTane slaodpakeHH: -Cirk.
Pon: l__l [ BiaofpameHHa
Oci: I__I Faonip: I__I
Hannmcu: ._I Tun: lq
rCurnany— ] BiHapHi Bxog—— | [ BiHapHi BM=oou
UarJ ‘Ir__l 5._| ‘IF_I 5._|
ool || 2] o] || 2] oI
UC.J 3._' ?I__I 3|__| ?._I
Iar—J -'-1|__| 8._' -'-1._' BI__I
.|
ol
7T 04K TECTYSAHHA PezynkTar TecTuBaHHA |
MHo#UHE ToyoK TECTYBAHHS: ._I YeniwHui r-_J
TecToea Touka: .J HeycniwHmii: ._J
BufipaHa Touka: ._I HeguzHaueHMi: I__J
JacTocysaTH | Cracysatu |

Puc.4.18. BikHo koHgbiypauii epaghiku modyns "[ucmaHuitiHul 3axucm”

B noni "Touku mecmysanns" € MOXIUBICTD 331aBaTH KOJIIp Ui B11oOpakeHHsI cpOpMOBaHOT
MHOKHHH TOYOK TECTYBaHHS, TECTOBOI TOUKU Ta BUOPAHOT TOUKH.

MHOK1Ha TOYOK — 1€ TOUKU copMoBaHi B Tabnuul "Muoswcuna movox mecmysanus" (1uB.

puc. 4.17). TectoBa Touka — 11e TOUKa, KOOPIAUHATH SIKOI 3a/1at0Thecs B ol "Tecmosa mouxa”
(nuB. puc. 4.17), dopma 1i€i Touku € nepexpecta. BuOpana Touka — 11e Touka BuOpaHa y TaOnuiii
"MHoocuna movox mecmysannsn”, popMma SKoi € KOJIO.

[Ticnst opmyBanHs Tabnuil nepeadayeHa MOXKIUBICTh 31HCHIOBATH 3 3a/1aHOK0 MHOXHUHOO
TOYOK HACTYIT1 KOMaHH, IUITXOM HaTUCKAHHS BIJIMOBIIHOT KHOTIKHU B 1oy "MHuoowcuna mouok
mecmyeanns" (puc. 4.17):

« kHomKa ""PenaryBaTtu' 103BOJIsSI€ 3MIHIOBATH KOOPAMHATH BUOPAHOT 3 MHOKUHH TOYKH;

» kHornka ""KomiroBatu 3" 103B0JIsI€ KOIIIOBATH paHillle CTBOPEHI TOUKU TECTYBAaHHS B
HIIKUX pexumax. Bubip pexxumy 3 AKoro 3/11HCHIOETHCS KOMIOBAHHS TOYOK 3/1IHCHIOETHCS
y niajgoroBoMmy BikHi (puc. 4.19), sike 3'ssButhcs Ha ekpani I1K micig HaTucHeHHS i€l
KHOIIKH;
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» KHomKa "BuiryunTu' 103B0JISIE BUTY4YaTH 3 MHOXHUHHU BUOpPaHy TOUKY;

« kHomka "Buayduru Bci'". Ilicns BukonanHs i€l komanau Oyne BUAajieHa BCS MHOKHHA
TOYOK.

x
Fesiira nepesipki
B NOWKOAHEHHS; l 4B vI

" DgHigi Touem

3acTocyeatH | Cracyearu |

Puc. 4.19. BikHo subopy dxepesia mo4ok mecmyeaHHs

Pe3ynbrar BUKOHaHHS KOMaH] BitoOpakaeTbesl B TabnuIl Ta B ol "Iunedancna niowuna”.

[lepenb6aueHa MOKIIUBICTh 3MIHIOBATH B110OpakeHHs KOJIOHOK Tabnuui. [IpuxoBatu un
B1100pa3uTH NEBHY KOJIOHKY TaOJIMIII MOKHA 3a JOMOMOIOI0 JIOKaIbHOro MeHIo (puc. 4.20).

v R, On

W R, O

v 2], 0m

v Fhiz, °

v DMiKYEaHa 30Ha

v fificHa 30Ha

v T YT, Cex

v TC.p, CEK

v DiKCOEaHWA NapameTp

Puc. 4.20. IHgbopmauis mabnuui "MHOXUHa moYok mecmyeaHHs"

4.5.10. flaHi popmaTy RIO

[lepenb6aueHa MOKIUBICTh 3UYMTYBaHHS 1H(GOpPMALIii PO JUCTAHILIHHI 3aXUCTH 3 (ailiiB, 1e BOHA
30epiraerbesi B MbkHapoaHoMy dopmati nanux RIO. Lle cyrreBo mokpaiye podoty
KOPHUCTYBaya, TOMY 110 IPAKTHUYHO BC1 3aKOPJOHHI HU(PPOBI 3aXUCTH MPALIOIOTH 3 IIUM
(dbopmMarom 1aHUX.

Hani B popmati RIO 3aBaHTaXyrOThCS 32 JOIOMOTOI0 KOMaHAu "3aganmadxcumu” MyHKTY
rosiosHoro Meurw "006 ‘exm”. Ilicas akrusizamii MeHro "O0 ‘exm” 3°IBUTHCA HIIMEHIO 3
MO>XKJIMBUMHU KOMaHAaMU pobotu 3 daitnamu (puc. 4.21).

[ Hoew...
~
= JasaHTamMTH. .

n SBEPErTH
& 3teperth ax...

Puc. 4.21. MeHto pobomu 3 ¢halinamu

[Ticns akTuBizamii kKoMmauau "3asanmasxcumu” Ha eKpaH MOHITOpPA BUBEACTHCS CTAaHAAPTHE BIKHO
WINDOWS (puc. 4.22)
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Moaynb "OUCTAHUIMHUA 3AXUCT"

Manka: IBEXE j - £ Ea-

| ICFG

\15ample

@Temp

| ) EKCMEPHMEHT = DCuHAGrpadom
1.dys

2.dys

bd.D¥S

BUR.DYS

test,dvs

Wraa paiing: I j OTHpETE
=

|_Ongem |
OTreHa /L

Thn aiinoe: I.Ech:TaHuinHHH saRucT [*.dys)

Puc. 4.22. BikHo subopy chaliny

B moni "Tun ¢haiinis” neooxinHo 3amatu Tum daiiie 3 posmupenasm *.RI1O (daiinu 3
posmupenHsM *.DYS BimHocsaTbes 1o BracHoro ¢popmary GRAN). Iicis nporo B OCHOBHOMY
nouti BikHa (muB. puc. 4.22) BimooOpasarbes daiimu 3 posmupenasm *.RIO. ITicist Bubopy
MOTPIOHOTO (aifTy 3aBaHTAKUTHCSA 00°EKT TUCTAHI[IITHOTO 3aXHUCTY.

4.5.11. 3anyck uudporpam

Jlist 3amycky mudporpam 3i CTopinku "Imnedarncna niowuna' iependadeHi HACTYITHI KHOTIKA
VIpaBIiHHS:

« "Crapt";
« "Pexum'"';
« "CkacyBaru'.

[Ticns natucuenns Ha kHOTNKY ""Crapt" "[IPUCTPIN" nmoune renepyBaTn rapMOHIYHI CUTHAIIA

(da3HHUX CTPYMIB Ta HANPYT, SKi OyAyTh aBTOMAaTHYHO c(hOPMOBaHI HA OCHOBI HACTYITHOT
iHpOopMAIii:

» KoopJuHAT (iKCOBAHOI TOYKH HA IMIICIaHCHIN TUIONIUHI;

« 3HaYeHHs (IKCOBAHOTO MapaMeTpa (MOJIeb 33aHOTO OTIOPY, CTPYMY YU HANPYTH);
 BHJIy ITOIIKODKEHHS (TpHrdaszHe, nBodazHe uu oqHoaszHe);

« TIapaMeTpiB MOJICIICH CHCTEMH Ta JIHIT;

* 3aJIaHOT YacTOTH (3a7aeThes Ha CTOpiHI "Bekmopna diacpama’).

93



Benuuunu a3sHux cTpymiB Ta Hampyr MoKHa IPOKOHTPOJIIOBATH HA CTOPIHII "Bekmopha
diaecpama", ab0 Ha IMIIEJAHCHIN ITOIIKHI, SIKIIO 3aJaHUI PEeXUM B1I0OpaXKEHHS IIUX KOOPAUHAT
(muB. m. 4.5.1 Ta 1. 4.6).

['enepariis 3a1eXuTh BiJ] pexXUMy nepeBipku. B pexumi nepeBipku o/1HIET TOUKU TeHeparis
3/IIHCHIOETHCS OJIHOKPATHO, B PEXKUMI IIEPEBIPKM MHOKUHU TOUOK reHepallis 0ye
3M1ACHIOBATUCH MIOYEPTOBO ISl KOKHOT TOUKHU TaOJIMII TOYMHAIOYH 3 BUOPAHOT.

B pexumi iepeBipku 01HIET TOUKH TIepe0aueHa MOKIUBICTh 3MIHU KOOPAMHAT I1i€1 TOYKU B
nporieci renepaitii. KoopauHaTi Mo)KHa 3MIHIOBATH MaHIIyAATOPOM "MuIa" Ha IMIIETaHCHII
IUIOUIMHI, 3 Ki1aBiaTypu B ol "Tecmosa mouxka" abo BUKOPUCTOBYIOUN KHOIIKH 31 CTPUIKAMHU
OUI BIAMOBIIHKUX TMOJIIB KOOPAUHAT 3 KPOKOM, 3aJJaHUM Ha CTOpiHIl "Mooensv". 1leit pexum
MO>KHA 3aCTOCOBYBATH JIJIsl BU3HAUEHHS 30HU CIIPALIOBAHHS JUCTAHLIHHOTO OpPraHy, KOJu BOHA
Hanepen HeBigoMa. Cril mam'siTaTH, 1O B LIbOMY PEXHMI HE KOHTPOJIIOETHCS Yac CIpalllOBaHHS
3aXUCTY.

Pexxum renepartii, nij yac nepeBipky OAHIET TOUKHU, MOKE OYTH 3yIMHEHUN OJTHUM 3 HACTYITHUX
Croco0iB:

» HaTUCHEHHSM Ha KHOMKY "Cron" (micis HaTucHEHHS Ha KHonKy ""Crapt" 1 moyarky
reHeparii pexxuMy BOHa OMiHs€ cBOIO Ha3By Ha ""Cton" 1 Oyzne MuraT);

* CIpalIOBaHHAM OIHapHOTO BXOAY, SIKUM CKOH(IrypOBaHUM Ui pekuMy "3ynunka
npucmpoio”.

[Ticnst 3ynuHku reHepaiii GopMyroThCs pe3ybTaTH NepeBIpKU. Y BUMAAKY CHpPALIOBaHHS, B MOJI
"3ona cnpayrosannsa” BIIoOpaXkaeThCA NICHA 30HA Ta peaJbHUN Yac 11 CIpalfoBanHs. SIKIo Ha
MIPOTS31 yacy reHepyBaHHsI CIIPAIIOBAHHS HE BIIOYI0CA, BIAMOBIIHI OJIS 3aJIUILIAI0THCS
MOPOXKHIMHU.

Ha iMmnenaHcHi 1I0LMHI pe3ysbTaTy NEPEBIPKU B110OpakaroThCsl HACTYITHUM YMHOM: KOJII

yn )
KU 3a7aeTbes B KoHbirypauii "I pagixu” (nuB. puc. 4.18) BU3Hauae pe3ynbTar NepeBipKU —
YCHIIIHUN, HEYCHIIIHUM YU HEBU3HAYEHU, HAIIPUKJIIA, 110 3aMOBUYBAHHIO — 3€JICHUN —
YCIHIIIHUN, Y4epBOHUI — HEYCHIIIHUN, dKOBTUM — HEBU3HAUYECHUH, @ opMa BU3HAYA€E CIIPALIIOBAaHHS
O1HapHOTO BXO.y (Kparika — CIpaIloBaB, XpECTUK — HE CITPAIIOBAB).

Kpim Toro, nependaueHa MOKIUBICTh I'eHEpallii CKJIaJJHOTO PEeKUMY IIJISIXOM HATHCHEHHS
kHOTKHU " Pexxkum'' . BoHa 311iiCHIOETBCS aHATIOTIUHO, 5K 1 B Moyl "Hezanescne oxcepeno” (nus.
m. 3.3.3).

B pexumi nepeBipkr MHOKHHH TOYOK, T€HEpaIlis 3M1HCHIOETHCS aBTOMATHYHO JIJIs1 KOYKHOT
TOYKH, IOYMHAIOUHU 3 BUOpaHOi B Ta0au1l. B boMy pexxumi 3MIHIOBaTH KOOPJIMHATH 33JaHUX
TOYOK TI1/1 Yac TeHepairii HeMOKJIUBO. JIJ1s1 KOJKHOT TOUKH TeHepallis 3A1MCHIOETHCS Ha MPOT3i
4acy, 3a1aHoro B noJii "Tmax", abo 10 MOMEHTY CIIpaIfoBaHHs OIHAPHOTO BXO1y. Mk
reHepalisiMu JBOX MOCTIOBHUX TOYOK MOKHA 3a7aBaTH nay3y B ol "Tnaysu”.

Pe3ynbraTtu TecTyBaHHS JUIsl KO’KHOT TOUKH — A1iCHA 30HA, peajbHUil yac 1i cripaltoBaHHs
B1I00paKAIOTHCS Yy BIAMOBLAHUX MOJIsAX Tabauil. Kpim Toro, B mepimiid KoJIOHIII TabauIIi
nn

B1100pa)kaeThCs 3aralbHUM pe3yabTaT TecTyBaHHs: "+" — yCIIIIHUMH,
HEBU3HAYECHUH.

— HeyCHilHuk, "+/-" -
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Ha imnenancHii muionuHi BitoOpaxaerbes pe3yabTaT NepeBIpKU aHAIOTTUYHO PEKUMOBI OHIET
TOYKH.

4.6. CtopiHka "BekTopHa pgiarpama”

Burnsan cropinku "Bexmopna diacpama” nipeacrasinennii Ha puc. 4.23.

[0 Ancranyiiinni 3aXmcT - BEKTOPHa fiarpama [ABapiiitmi] il

PestiM  3aKpMTH

Kqu:irgpau,iﬂl Mmenbl IrnedaHcHa naowKHa  BEKTOPHa aiarpama | rapMDHiKHI LlHCPpDrpaMHI XmaHHqI CrASAHME PEsHMr I Pesgnb‘ra’rul

—Hanpura —Crpyna —BextopHa giarpara

) o q o F.pok La M arcbayr
Jaf4lad B ---':-ID.EID la |2.000 A -«'_-|15IJ.83 @
[1.000 [41 52 [z0.00
Ub|4‘|.92 B (Pbl-12D.DD 3 b |2.000 A (PbISD.BB 2 |ﬂ & o
Uc (4192 B chI12D.DD = lc |2.000 A @cl2?ﬂ.83 &
q0°
B i, mowk o eHH: —Hacrora, My
[a-e-C =] [foo0 |3

—RiK.COBaHUE NapamMeTp
3ananai | JifcHui |

|CTp9M 'l |2.000 A 2000 &

- TecTosa ToYkS

R: IWE Ord 2 W Ord 180° 0
“ IWE Om 22 lw@ *

r~BiHapHi Exogw

1)a1 [@] 5

2 E

afne ] 7

4] g

i~ BiHapHi B1zoau
=] = .90¢

Gl 2 E e aEl dE sE e e

—

CnachaTul Pexum | Crapr |

Puc. 4.23. BekmopHa Oiazpama modyss "[ucmanuyitHul 3axucm”

JletanbpHO 1po poOOTY 3 cTOpiHKOIO "Bexmopna diacpama” onucano B 1. 3.3. Ipo Te, € nesxi
0COOJIMBOCTI.

[TouaTkoB1 3HaYEHHS BEKTOPIB (Pa3HUX CTPYMIB Ta HAIPYT BIIMOBIAAIOTH TECTOBIN TOULIl HA
ctopiHl "Imnedancna niowuna”. SIK1o kopucTyBad Ha JaHik cTopiHuUi Oy/e 3MiHIOBaTH (pa3Hi
HaIpyry Ta CTPYMHU, K IO MOJYJIO, TaK 110 (asi, To OyayTh 3MIHIOBATUCH 1 KOOPJUHATH
TECTOBOI TOYKHU Ha IMIIEIAHCHIN IIJIOLINHI.

AHaJoriuHo, 5K 1 Ha cTopiHil "ImMnedancna nrowuna”, nependadeHa MOXKIUBICTh 3a/1aBaTH BUIU
MOIIKO/DKEHb. [licis 1boro Oyzme pearizoByBaTUCh OJIHA 3 MOJIENEH eNeKTpuyHO1 Mepexi (4.3) —
(4.18). Ha Bigminy Bin ctopiaku "Imnedancua naowuna” va ctopinii "Bekmopna diacpama”
MOXHA 33JIaBaTH, KPIM PI3HUX BHUIB K.3., e ¥ "He3zanescnuii” pexxuM 3MIHH CTPYMIB Ta HAMPYT.
AJte JUIS IbOTO PEKUMY HE OYIyTh MepPepaxoByBATHUCh KOOPAMHATH TECTOBOT TOYKH Ha
IMITETAaHCHIM TITOIIMHI 1 IMICTIS IEPeX01y Ha CTOPIHKY "Imnedancua niowuna” mbopmaris mpo
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He3aJIeKH1 BETMYMHU (Pa3sHUX HAIpYr Ta cTpyMmiB Oyzae BTpadeHa. Lleit pexum moxe Oytu
BUKOPHUCTAHUM, HAIPUKIIAJ, 1151 GOpMYyBaHHS 0€3CTPYMOBOT May3u AJIs CKIAJHOTO PEKUMY.

Ha cropinni "Bexmopha diacpama’ BimoOpaxaroThCsi 3Ha4CHHsI (JIKCOBAHOTO MapaMeTpa Ta
KOOPJAMHATH TECTOBOI TOUKHU Ha IMIIEAAHCHIN TUIONIMHI, BIIMOBITHO B MOJSX "@ikcosanuii
napamemp" 1a "Tecmosa mouxa”. 111 onst € HENOCTYIHUMU AJIs1 KOPUCTyBaya.

Jyist 3amycKy reHepaitii 3 cTopinku "Bekmopha diacpama’ iependadeHi HACTYIMHI KHOTIKH
yIpaBIiHHS:

« "Crapt";
"Pexxkum'';
« "CkacyBaru'.

3amyck nudporpam 3a1HCHIOETHCS AHAJIOTTUHO, SIK 13 CTOPIHKU "Bekmopna diacpama’ Monyns
"Heszaneocne 0dcepeno” 1 neTanbHO onucanui B 1. 3.3.3.

4.7. CtopiHka "lNapMoHikn"

Jlana cTopiHka aHAJIOTIYHA TaKiil camiid cTOpiHIll Moayinsa "Hezanescne dxcepeno” (nus. 1. 3.4).

4.8. CtopiHka "LUudcporpamn™

Jlana cTopiHka aHaJIOTIYHA TaKiil camiid cTopiHIll Moayinsa "Hezanescne dxcepeno” (nus. 1. 3.5).

4.9. CtopiHka "XutaHHA"

Ha miit ctopinili nependadeHa MoXIMBICTh (OPMYBAHHS CUTHAIIIB (HAMMPYT Ta CTPYMIB) ITiJT 4ac
ACMHXPOHHOTO X0Ay a0o mijx yac xuTaHb B cucteMi. L{i curnanm notpiOHi 41 epeBipku poooTH
JTUCTAHIIMHOTO 3aXUCTY 1]l YaC BUHUKHEHHS TaKUX PEKUMIB B €HEPTOCHUCTEMI, 30KpeMa st
HaJaro DKEHHs MOyl OJIOKYBaHHS BiJl XUTaHb IUCTAHIIIMHOTO 3aXUCTY. 3araibHUN BUTIISA
cTopinku "Xumannusa' HaBenenuit Ha puc. 4.24.
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mMoaynb "OUCTAHLUIAHUA 3AXUCT"

1 AncTaHuiiHWA 3ax1cT - KuTaHaa []

Dafin

KDHCDirgpaLLiﬂl MD.U.E.FIbI IMnegaHcHa I'IJ'IDLLUAHEII BekTopHa ﬂ.iarpamal rapMDHiKHI Lupporparad  #MTaHHA | T nannui pesiin F'esganaTuI

 PospanyHkoBa creta

MNapameTpu... |

Pesim

5 ID.DD'I 0 E.O.

" HuraHHa

Ag IU. 0000 leo.
Ts ICI. 0000 |cek
fz: IL'I. 0ood |

108,85

uc 54,397
000007 4
-54.394

-108.8-

16,31 5

8153

[Elies

-0.000005

-8.1534

16314

T T T T T T T T 1
00 EBEEY 1333 200 2667 3333 400 4667 5333 E0O0

| »

i X
rTogorpag onopy
#, Om
2400
160.0
800
L
1]
-80.0 1] 80.0 160.0
R. O
R: O i Or
Om 22 i i | Cek
TouHicTe al: I'I.DD % Konip rogorpadga:; . _l
—Hac pesiry KoHTaKT
v AETOMETUYHMG Ij I
1 =
T |0.00 CER Cracysaru |
Tr: |E0.00 CEK I Crapr |

Puc. 4.24. CmopiHka "XumaHHs" Mmodyns "[ucmaHuitiHut 3axucm”

Ha 1iif cropinii po3MilieH1 HacTyIH1 MOJIS:

« "Pospaxynkosa cxema" — cxema, 3a sIKOI0 MOJCIIOIOTHCS ACHHXPOHHUHN PEKUM Ta PEXKUM

XUTaHb,

« "Peoicum” — 3aJa€THCS PEKUM XUTaHb a00 PEKUM aCHHXPOHHOTO XOY;

= "To0ocpach onopy"” — BIHoOpaKaroThCS 30HA AUCTAHIIIHOTO 3aXMUCTY Ta Togorpad oro
P py p i 1T y orp Py,
KU pO3paxoBY€eTHCS AJISl 33JaHOTO ACUHXPOHHOTO PEXXUMY a00 peKUMY XUTaHb;

« "Yac pexcumy" — 3a1a€ThCs Yac, HAa MPOTA31 IKOTO MOJCIIOETHCS PEKUM;

« "Kouwmaxm" — 3agaeTbcst HOMep OIHAPHOTO BXOTY, 3a SIKUM KOHTPOJIOETHCS poOoTa
MOYJis OJIOKYBAHHS BiJl XUTaHb.

MaremaTtuuHa MOJIeb, SIKa BIATBOPIOE PEKUM ACUHXPOHHOTO X0y, 800 PEXXUM XUTaHb Ma€e

BUTIISLT
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= di di = di 5 - L

ECI_LCI'E_RCI';_LJT'E_RJT';_LCZ'E_RCZ'Z._eCZZO;
S s di 5 -
ect —Ley 'E‘Ra i —u=0; (4.19)

€1 = Ey,, -sin2m- [+ ¢, );

€cy = Ey, -sinQ2r-(f + f5)+ ¢, ),
ne €., €., — ekBiBaneHTHi e.p.c. cucreM C/ ta C2, BU3HAYAIOTHCSA K
€y = (eAC1 » €., 2€c,, ), €cy = (eAC2 »€p.,9€C,, );
Ey. ,E), —aMIUITy1H eKBiBaIeHTHHX e.p.c. cuctem C/ ta C2;

(poa , (T)OC2 - no4atkosi ¢azu cucrem C/ ta C2, B 1I0JI1 MapaMeTPiB CUCTEM 3aJIa€ThCSI I0YATKOBA

¢daza pa3u A, Ha OCHOBI IKMX BU3HAYAIOTHCA 1HIII (pa3u

Do, = (@4 P4, —120%, 0, +120°); @, =(Q,., P, —120°, 0, +120°);

L¢,,L.,,— exBiBanentHi ingykTusHocti cucteM C/ Ta C2, sIKi BU3HAYAIOThCS HA OCHOBI

peakTaHciB XS, sKi 32/1al0THCS B BIAMOBIAHUX TOJIAX ITAPAMETPIB CUCTEM
XS, XS. XS = . XS XS XS

Cl , Cl , Cl )) LC] — dlag( C2 , C2 , C2 ))
2nf  2nf  2nf 2nf  2nf  2nmf

R, R, — exBiBaneHnTHi akTuBHi onopu cucreM C/ ta C2, TakoXk 33a1a0ThCsl Y BIANOBITHUX

ZC] =diag(

HOJISIX TApaMeTpiB CHCTEM Ea =diag(Rq,Rq,R¢); Ecz =diag(Rq,,R-,,Rc,) ;

R, L, — napamerpu JiHii, JIiHis MOJETIOETHCA MO3/I0BKHIMHI apaMeTpaMu aKTUBHUM Ta

PEaKTUBHUM OMOPAMHM MPSAMOT MOCTIIOBHOCTI

X, X, X,
9 9

2nf 2nf 2mnf

Ry =diag(Ry;, Ry, Ry); Ly = diag( );

f —uacrora cucremu CI;
fs —YacToTa KOB3aHHs, Ha OCHOBI SIKOT BU3HAYa€ThCs YacToTa cucremu C2.

[Hdopmartis npo napaMeTpu cUcTeM Ta JIHIT 334a€ThCSl Y J11aJI0OTOBOMY BIKHI, SIKE BUKJIUKAE€THCS
HaTucHeHHsM kHonkH "'[lapamerpn" B o "Pospaxynkosa cxema" (nuB. puc. 4.24) —
3‘aBISIETHCS AlasioroBe BikHO "llapamempu” (puc. 4.25).
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x
CucTema 1
Ed: |55.IJD kB ZEA: ID.DD it
RS: IIJ.DIJ Olra #5: ID.DD O
f: ISD.DD My
CucTema
N |55.IJD kB ZE& ISD.DD 2
RS: ID.DD Ora =5 ID.DD Ora
—Miizr
R1: |2?.50 Olra =1 |2?.50 O
RO: |55.DU Ora = |55.UU Ora

Mokasami | Sacrocgsa'rwl CracysaTi |

Puc. 4.25. Napamempu mepexi

OCKUTbKY aCHHXPOHHMM X171 Ta XUTAHHS € CHMETPUYHUMU PEKUMaMU, CUCTEMH 33JIal0ThCS
3HaYEHHSAMU MOyiB (ha3HuX Hanpyr (¢da3u A) Ta MOYaTKOBUMHU KyTaMH. PekoMeHtyeThCs Asist
OJIHIET CHCTEMH 3a1aBaTh MOYaTKOBUM KyT 0°, IUTs iHIIOT — 3HAYEHHAM KyTa, SIKHi BiAIMOBiga€e
J0aBapifHOMY 3aBaHTAXEHHIO JITHIT aKTUBHOIO MOTYXKHICTIO.

Cnig mam ‘siTaTy, 110 TTapaMeTpH CUCTEM Ta JIiHil HeOO0X1IHO 3a/1aBaTH MPUBEACHUMH JI0
BTOPUHHUX CTPYMIB Ta HaIpYT.

100

Tomy HOMIHaNBHA (a3Ha HAIIpyra CUCTeMH ckianae 57.4 x —

7

[IpuBeneH1 3HaU€HHS OMOPIB CUCTEM Ta JIiHIi PO3PaxOBYIOThCS HACTYITHUM YMHOM

n
z =Z - (4.20)

BTOPHUHHE TICPBUHHE
v

ne Z

TpaHcopmMalii TpaHcHOpMAaTOPIB CTPYMY Ta HAIIPYTH.

nepsie — ICPBUHHE 3HAYCHHSI OIIOPY CUCTeMH (JIHIT); 77, , Ny — KOCILieHTH

Jliis piieHHs: cucteMu piBHSAHB (4.19) 3acTocoByeThCs HEABHUM MeTO1 (hOPMYIT
mudepenitoBanus Hazan (OIH).
B noni "Peswcum” kopucTyBau BUOMpae XxapakTep 3MIHU 4acTOTH KoB3aHHs. [lependauena

MOJKJIUBICTB 3alaBaTH JABa PCIKUMU:

* ACHMHXPOHHMH (3 HE3MIHHOIO YaCTOTOIO KOB3aHHS). XapaKTep 3MIHU KOOPJIUHAT PEXKUMY
CTPYMIB Ta HaIpyr 3a TAaKOTO PEeXUMY HaBeJeHUI Ha puc. 4.24;

» XWUTaHb. B IbOMY peKHMi KOPUCTYBa4 MOXe 33aBaTH BIUIMB PEAJIbHOI 11T peryasTopiB Ha
€JIEKTPUYHMX CTAHIIISIX Ta MPOTHAaBapiiHOT aBTOMAaTUKU Ha MiAcTaHUIAX. B 11boMy pexumi
4acTOTa KOB3aHHS HE € MOCTIHHOIO, a 3MIHIOETHCS B Yaci. Xapakrep 1€l 3MIHU 331a€ThCs
PIBHSIHHSIM
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GRAN Test System 3.1

t

T, - o 4.21
s=4 e -sin(o, -1+90"), (4.21)
e AS — MAKCUMAJIBHC 3HAYCHHS 4aCTOTHU KOB3aHHS B pe}KI/IMl XHUTaHb, T; — IIOCTIiiHA qacy
3aTyXaHHA KOB3aHHA, O)s — BJIACHA YacTOTa 3MIHMA KOB3aHHS.
B mmwxHii yactuni nons "Pescum” Ha 0CHOBI 3a/1aHOT iH(OpPMAIIi TPO XapaKTep XUTaHb
B1100pa)kaeThCs XapaKTep 3MIHU YaCTOTU KOB3aHHS.
Ha puc. 4.26 naBeneHuil xapakrep 3MiHU BEJIMYUH B PEKHUMI XUTaHb.
1 AncTaHuiiHWA 3ax1cT - KuTaHaa [] 1[
Dafin
KDHCDirgpaLLiﬂl MD.U.E.FIbI IMnegaHcHa I'IJ'IDLLUAHEII BekTopHa ﬂ.iarpamal rapMDHiKHI LMpparpard  #HTaHHs |EKna|J.Hu|I| PE#M F'esganaTuI
PozpasyHroea crema Pesna rTogorpas onopy
 AcuHspoHHMi Min 5 Bmanna ¥, Om
5 ID.DD'ID B0 A ID.DD'ID B.O
G | 5 c2 it I?.DDDD CeK S
oo i [00200  ru '
T
t
MNapameTpu... |
800
: 106.0 4
ub 28y
e 53.07 4
0.0000004 4
5301 0
1080 - -80.0 ] 80.0
4.0 5 R. Or
’; R: O i Or
ic 2.0057 # Om 22 i T:I CEK.
0.000007 TouHicTe al: I'I.DD % Konip rogorpadga:; . _l
20054 Hac pesmey F.oHTakT
[~ ABTOMETUYHMG m I
o _DID 55IEB ‘I‘II‘I‘I ‘IBIB? 22I22 2?|?8 33I33 SSISS 44I44 EDI ] Tn _D'DD e Ml
7 . . . : : . - . - | = Tk: |50.00 CEK I Crapr |

Puc. 4.26. Pexxum xumaHb

B noni "l'oooepagh onopy"” Ha iMniefaHCHIM IIIOIIKMHI TPUBEAECHUN XapakTep 3MiHU rogorpady
OTOpY B PEKMUMI XUTaHb. B 1IbOMY 7k 1011 B1100pakaroThCs 1 30HU TUCTAHIIHHOTO 3aXUCTY, SIKUN

nepeBips€eThCs (BOHM 3a/1al0ThCs Ha CTOPiHLI "[mMnedancha naowuna" 1anoro MOIYIs).

ITixg yac nepeminieHHs Kypcopa "muiii" B 1ol BiioOpaxeHHs rogorpady onopy B HIXKHIN
YaCTUHI TOJISI BIIOOPaXKaTUMYThCSI KOOPIMHATH TOJIOKEHHS Kypcopa. Y BHITAJIKY, KOJIU Kypcop
Oyne monagatu 6e3nocepesHbo Ha rogorpad 3MiHu omopy, To y o "T (cex)"” Oyne
B110Opa)kaTHCh Yac, KUl BIIMOBIAAE 1[I BEIMUYNHI OTIOPY B PEKHUMI XUTaHb.
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B npomy x 1moJii 3a1a€ThCs TOYHICTB 32 CTPYMOM i1 9ac moOyaoBu rogorpady omnopy. ¥
BUIIA/IKY, KOJIM 3HAYEHHSI CTPYMY CTa€ PIBHUM HYIIO Z — oo . [1[00 BUKITIOUUTH TOYKH PO3PHUBY
i1 9ac moOynoBu rogorpada omnopy 3a1a€TbCsa MiHIMAIbHE 3HAYCHHS CTPYMY, 32 SIKUM II1e
PO3paxoBYyeEThCS 3HAYCHHS OTOPY. [Ipr MEHIINX 3HAYEHHSAX CTPYMY BEJIMYHMHA OTIOpPY HE
PO3paxoBYEThCS 1 HA KpUBI1H rogorpada 1i TOUKd He Bi10OpakatoThCsl. 3HAUEHHS CTPYyMY

3a1a€THCA B % BiI[HOCHO MaKCUMAJIBHOT'O MOXKJIMBOI'O 3HAYCHHA JAHOTO PCKUMY.

B noni "Yac pescumy"” MoxxHa 3aaBaT Alama3zoH 3MIHA KOOPJIMHAT PEKUMY I1J] 9YaC XUTaHb.
Sxmo BuOpanuii aBToMaTUUHUHN BUOIp /Aiana3oHy, TO e yac BU3HAYaTUMEThCS HACTYITHUM

YUHOM.
JList pe’KuMy aCUHXPOHHOTO XOJ1y:

T=3/sf

HOM

)=3/(s-50), (4.22)

Je § — KOB3aHHS ¥ B.O, sIK€ 3a1a€ThCs y 1O S (B.0); f, ~— HOMiHaJIbHA yacToTa, [ II.

HOM

VY BUmNaAKy pekUMy XUTaHb Jialla30H 3MIHU KOOPAUHAT PEKUMY BU3HAYAETHCS SIK
T=3-T, (4.23)
ne T, — mocTiliHa Yacy 3aTyXaHHsS KOB3aHHS, 331a€TbCA Y BIAIOBIIHOMY HOJI.

SIkmo kopucTyBauy HEOOX1IHO 3a7aTH OyIb-sIKUH /1a11a30H 3MIHU KOOPJIMHAT pexXUMY M1 yac
XUTaHb, TO HEOOXIMHO BIAMIHUTH om0 "Aémomamuunui”, a B monsx "Tn, cex” ta "Tk, cex”

BBECTH MOTPIOHMH Jl1ania30H B110OpaKe€HHSI KOOPAUHAT PEKUMY IT1]] 4aC XUTaHb.

B noni BinoOpakeHHsI KOOpAMHAT pexuMy — pa3HUX Hanpyr Ta (pa3zHUX CTpyMiB nepeadadeHa

MOXJIMBICTh BUKOHAHHS JACSIKUX omepaiii (quB. 1. 3.5.1).

B noni "Konmaxm" 3agaeTbest HoMep OIHAPHOTO BXOY, 32 SIKUM KOHTPOJIIOETHCA poO0OTa MOTYIIS
OnoKyBaHHS Bi XUTaHb. [1icisl cripaltoBaHHs LbOTO KOHTAKTY Y BIIMOBIAHUX MOJIAX
B1I00pa)Ka€ThCA CTAH Ta Yac CIPaIfOBaHHS.

3amyck reHepallii KoOOpJuHAT PEKUMY 3IHCHIOETHCS 3a 1onomMoroto kHonku ""Crapt"
aHAJIOTTYHO sIK Ha cTopiHul "[uppoepamu” monyns "Hezanescne oxcepeno” (mus. 1. 3.5.2).

4.10. CtopiHka "CknagHumn pexum"

Ha it cropinui nependayeHa MOXIIMBICTh (GOPMYBaHHS CKJIAJHOTO PEXUMY, HA OCHOBI
KOOpJIMHAT PEeKHUMIB, CTBOPEHUX Ha CTOpIHKaX "Iunedancua nnowuna', "Bexkmopua diacpama”,
"I'apmoniku”, "Lugppoepamu”, "Xumanua".

PoGoTa 3 1aHor0 CTOPIHKOIO aHANOTI4HA POOOTI 3 CTOPIHKOIO "Crradnuti pescum" MOTys
"Hezanesxcne odcepeno” (nuB. 1. 3.7 1aHoi IHCTPYKIIID).
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4.11. CtopiHka "Pe3ynbTtatn"

Jlana cTopiHka aHAJIOTIYHA TaKiil camiid cTOpiHIll Moaynsa "Hezanescne dxcepeno” (nus. 1. 3.8
JaHO1 IHCTPYKLIT).
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5. MOAYIb "CTPYMOBUU 3AXUCT"

Mooynv “Cmpymosuii 3axucm” npusnauenuti 051 aBMOMAMUYHOT NepeipKU ma Hana200HCeHH s
KOMNIEKCHUX CMPYMOBUX 3AXUCMIB, UKOHAHUX HA e1eKMPOMeXaHiuHil ma yudposii 6asi.
Hossonse 30ilicHiosamu nepegipky 6azamocmynenegux Cmpymosux 3axXucmis, CHpAMoSaHuUx
CMPYMOBUX 3AXUCMIB 3 O0BLIbHUMU XAPAKMEPUCMUKAMU CHPAYIOBAHHSL.

5.1. CtopiHka "KoHdpirypauia™

[Ticnst aktuBizauii Moaynst "Cmpymoeuti 3axucm” Ha eKpaH JUCIUIEs] BABEAECTHCS BIKHO
(puc. 5.1).

Ha cropiani "Koughicypayia” B rpynoomy nomi "Ilpucmpin” 3anaroThCs 3araibHi
XapaKTEPUCTHKHU, B TPYNOBOMY MOJ1 "3minnuti cmpym" — HOMIHAJIBHI Ta MAaKCUMAJIBHO
JOTTYCTUMI MapaMeTpH 3aXUCTY MOI0HO K y Moy "Hezanescne dxcepeno” (mus. 1. 3.2).

B xomOinoBaHomy noi "Homep konmaxkmy" 3anaetbes Homep 6iHapHoro sxoay "IIPUCTPOIO",
70 SIKOTO MPHETHAHUN KOHTAKT BUXIHOTO Pee 3aXUCTY, SIKUH IMepeBipsAEThCS.

[ CrpymoBsil 3axncT P ll

3aKpUTH

KaHpirypauia I MapareTpH SasHcTy I FADAKTERHCTHEM penel I'IepeBipKaI BexTopHa aiarpama |

NpucTpiv —CTaH SiHapHux BXoaiE [Bukadisl
CraHuia / nigcTaHuis; || @ pO3IMKHEHWA
|_||JHE:J:LHEIHHF|Z| @ SaMEHEHME

MpwcTpi [ALSTOM

MNepesipawouMi I

= StAiHHME CTRYR

Yacrora, My BropunHi U, B ETopuHH |, &
fHoM: |5U.UU UHora. n: |1 00.00 [HOR: |1 .aa
|IHom. g |5?.?4

Umax |125.UU Imax; |15.UU

~Hordep koHTakT
I 1 - I

Puc. 5.1. CmopiHka KoHgbicypauii 3axucmy

103



5.2. CtopiHka "MapameTpmn 3axucrty"

3arajabHUI BUIJISA LI€T CTOPIHKY HaBEJEHUM Ha puc. 5.2.

[ Crpymosmii saxmcr x|

3aKpUTH

Kondirupauin  [8pamMETRH SaHMCTY |><apaKTepMc:TuKu penel I'IepeBipKaI BekTopHa ﬂ.iarpamal

[F:= 15?.?4 B Ta: IB TiHiK 'I
U I1DD.DD B T IHa AIHIT 'I
Kyt I: i-BU.DU 5

[¥ BiaofipamkeHHa noxMeor,

rTlosHOEM 38 cTpyMorT MoskW 3avacore |

BigHocHa: |5.DD z BigHocHa: I‘I [Euli] z
AGCOMOTHE: IU.UE & AGConaTHE: ID.UEUU Cek

—HoaEapiiHHE peskdrt

I: |1.DDD B,
Kyr I: I-BU.DU 2
TpHBanicTe: ID.DD (=13

Puc. 5.2. Cmopi+ka "lMapamempu 3axucmy"”

B rpynoBomy nosti "Cnpsamyseanus 3axucmy” 3a1a€ThCsl XapaKTep 3aXUCTY — CIIPSIMOBAHUH BiH,
9M Hi. SIKIIO JOCTIKY€ETHCS CIPSIMOBAHUN CTPYMOBHI 3aXUCT, TO HEOOXITHO 1HIL1aI13yBaTH
ontito "Cnpamosanns 3axucmy". JIns TpancGopMaTopiB CTpyMy 3aJa€ThCs CpsiMyBaHHs "B
ainiro" an "o wun", a nus TpanchopMaTopiB HANIPYTy — MPUETHAHHS TpaHC(HOPMATOPIB
Hanpyru — "/[o ainii” an "/Jo wiun". A TaKOXK y BIATIOBITHUX TOJISAX 33/1aI0THCS 3HAYCHHS
Hanpyru (a3Hoi uu JiHIIHOT) Ta MoYaTKoBe 3HAUEHHS (a3u cTpymy. Y BUIAAKY CIPSIMOBAHOIO
CTPYMOBOTIO 3aXUCTY 1€ € KyT MDK HaIlpyroto Ta CTPyMOM (3aJIEKUTh Bl BUNY K.3.). Y BUNAAKY
MepeBIPKH 3BUYAITHOIO CTPYMOBOTO 3aXUCTY L€l KyT BIAMOBIA€ MOYATKOBIN (a3l cTpymy, siKuit
renepyethses "TIPUCTPOEM". ¥V Bunaaky akruBaiii onuii "Cnpsamysanns 3axucmy”
"[TIPUCTPIN" Gyne reHepyBaTi CTPYMH, B 3aJIEKHOCT Bifl BUY K.3., 2 TAKOXK CHMETPUUHY
cucTeMy Hanpyr. Ko 1o omniito Biaminuty — "IIPUCTPIN" Gyne renepyBaTH JuIIe CTPYMH.

B rpynosux nossx "Iloxubku 3a wacom" ta "lloxubku 3a cmpymom" 3aat0ThCS BIAHOCHA Ta
abcoroTHa MOXUOKHU 3aXKUCTY 32 CTPYMOM Ta 3a yacoM. BpaxyBaHHS 3ajaHuX OXHUOOK Oy1ie
3/IMCHIOBATUCH Y BUMAJKY 1HINIani3amii onuii "Bioobpasicenns noxubok".
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B rpynoBomy ot "/Joasapitinuii pesxxcum"” 3a1at10ThCsl XapaKTEPUCTUKH JI0ABAPIAHOTO PEKUMY.

ko goaBapiiHUM pexuM HE IOTPIOHUH, TO B Mol "Tpusanicms” HEOOX1AHO 3a7aTH 3HAYCHHS
"0"

5.3. CtopiHka "XapakTtepuctuku pene"

Cropinka "Xapakmepucmuxu pene"” HaBeneHa Ha puc. 5.3.

- CTpyMOBHiA 3aKMCT ll

SaKpPHMTH

K.oH®irypauia | MapaMETPH 3EXMCTY  AEPAKTEPHCTHKI penes | I'IepeBipKaI BekTopHa giarpara |

—TpynK BMAIE NoWRoakeHE— | [~ Bzipeus
L, cer

INVERSE - DEFTIME - DEFTIME

" MikpasHi 2000

" [fiepHeHa NocniOEHICTE

30.0
70.0

50.0
BitinioTek.a #apakTEpHCTIK. .. | 40.0

 HunkoBa NOCNgoEHICTE

30.0

TN WKanu 20.0

IJ'Iorapudﬂmqua-ﬂoraqunmqua j

8.0
6.0
I AGCOMTH, & j 40
3.0
2.0

D AHHHLI EMMIPIOESHH

0e
0.4
01

Puc. 5.3. CmopiHka xapakmepucmuk pesie

Ha 1iif cTopiHIilil € MOXKIIMBICTh CTBOPIOBATH 010110TEKY XapaKTEPUCTHUK, 3 sIKOT BUOUpaTH
MOTPIOHY XapaKTEPUCTUKY VIS 3a/1aHOTO BUY CTPYMOBOTO 3aXHUCTY.

B nomni "I'pynu eudie nowikooscens"” 3a1a€ThCsl BUJ TIOIIKOKEHHS, JIIsI KOKHOTO 3 SIKHX
CTBOPIO€THCA 010110TeKa XxapakTepucThk. IlependaueHi HACTyMHI rpyIu XapaKTepPUCTHUK:

* XapaKTEPUCTHUKH 3aXUCTIB Bl 0AHO(DA3HUX K.3.;
* XapaKTEPUCTHUKH 3aXUCTIB Bil MDK(PA3HUX K.3.;
* XapaKTEPUCTHUKH 3aXUCTIB, K1 pearyloTh Ha CTPyM 00EpHEHOT MOCIII0OBHOCTI;

* XapaKTEPUCTHUKH 3aXUCTIB, K1 pearyloTh Ha CTPYM HYJIbOBOI IOCI1I0BHOCTI.
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[lepenbauena MOKIUBICTh GopMyBaTH Ta 30epiraTu B 610,110TEI[l CTPYMOBI XapaKTEPUCTUKU

Oy/b-5IKO1 CKJIaTHOCTI.

[ToTpibHa XxapakTepucTKa BUOMpPAETHCS 3 O10I10TEKH XapaKTEPUCTHK, a00 y BUMAJKY 11
BIJICYTHOCTI B 010:110Te111, BOHA (POPMYETHCS.

Jliig 1boro HEOOX1THO HATUCHYTH Ha KHONIKY " Bib/ioTexka xapakTrepucTuK'", sika po3MilleHa B

noii "I pynu éudie nowkodcens " — Ha €KpaH1 MOHITOpA 3 SIBUTHCA BIKHO (puc. 5.4).

BibnioTexka HapakTEpPHCTHE CTPYMOEMH pENe o

X

CrWCoK RapakTepHcTHE

| HaiirdeHysaHHA

#apaKTEPMCTHA BIGCYTHA

¥ JINVERSE - DEFTIME - DEFTIME

MC3-1
CB
IMVYERSE - DEFTIME

Hogaru...
Fegaryear...

Bringuemia

il

Cronitearu

L, Cek

200.0

80.0
B0.0

A40.0
30.0

20.0

10.0
7.0
5.0

30
20

1.0

0.1

3

4

5 B 784910

20
|.B.O

JacToCyYBaTH

Crkacyearu

Puc. 5.4. bibriiomeka xapakmepucmuk

B noni "Cnucok xapakmepucmuk"” BUBOISATHCS Ha3BU BCIX XapaKTEPHUCTHK, SIK1 € B O101i0Te11.
[ToTpibHa xapakTepucTika BUOMpaeThes 3 cnucky. BuOpana xapakrepuctuka Oyzae BinoOpaxeHa

noJi cipasa. Ilicist BuGopy moTpiOHOT XapaKTepUCTUKH HEOOX1JHO HATUCHYTH Ha KHOTIK
yr y
"3acrocyBaTu'. Y Bumaaky Bubopy ctpiuku "Xapaxmepucmuka iocymus" — 1jis 3aqaHOTO

BU/1y MOIIKOJDKEHHS XapaKTepUCTHKa Oy/e BIACYTHS.

VY 11boMy BIKH1, 3 BUKOPUCTaHHIM BIIMOBIIHUX KHOIIOK, MepeadadeHa MOXIIMBICTh 3/1IHCHIOBATH

HACTYIHI OTepalrii:

* JI0JIaBaTH HOB1 XapaKTEPUCTHUKU;

» pedaryBaTtd iCHYyIOUI,

» BUJIy4aTH XapaKTEPUCTHKU 3 010J110TEKH;

* KOIIIIOBATU XapaKTEPUCTHUKHU.

Jliia popmyBaHHS HOBOT XapaKTEPUCTUKH 3aXUCTy HEOOX1THO HATUCHYTH Ha KHONKY " logaTu"
— Ha eKpaHi MOHITOPa 3‘IBUTHCS BIKHO (pHC. 5.5).
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DOPMYEAHHA CKNAAHOT HAPAKTEPHCTHIM x|

HakireHyEaHHA: ||

— LinAHKM #apaKTEPUCTHE
Lcek

IHaﬁMeHyBaHHH ITHI‘I |I ycT, & |T YCT, CEK. | Joaatu...

Pegarysati...

Branyuumi

Iranopr..

Cronitsati

i e

l.BD

2acTocyeaTH CracyeatH

Puc. 5.5. ®opmysaHHs1 cknadHoI xapakmepucmuku

XapakTtepuctuka GOpMYEThCS 3 OKPEMHUX AUISTHOK. J[71s1 Toro, 1106 10/1aTH HOBY JIUISHKY,
He0oOXi1HO HAaTUCHYTH KHOTIKY "'logaTtu" — 3‘s1BuUThCs BiKHO (pHC. 5.6).

XapakTepucTKa CTpyMOBOrO pene il

— THNOBI #apakTEpHCTHEM | D COGnME] ¥3paKTEpHCTHEM —|

 MP3IC ()
127 " MPIC N

" TafiniHa = MP3C (Il

" HesanexHa " PT-80 (MP3C-05M)

 IEC Marmal Irverse
= IEC Werp Inverse

" |EC Extremely lnverse

3&CTDCgBaTH| Cracysatu |

Puc. 5.6. Tunoei xapakmepucmuKu cmpymMoeux persie

B npomy BikHI HaBeI€H1 BC1 MOXJIMBI TUIIOB1 XapaKTEPUCTUKHU CTPYMOBUX 3aXUcTiB. it BUOOpy
MOTPIOHOT XapaKTEPUCTUKU HEOOX1THO 1l BIAMITUTH y CHUCKY Ta HATUCHYTH KHOTIKY
"3acTrocyBaTn". Beci XapakTepucTUKM YMOBHO po3/uieH] Ha rpynu. [lepiia rpyma TUnoBux
xapakrepuctuk ("Obepnena”, "I2T", "Tabruuna”) Ta ocobnuBa xapakrepuctuka ("MP3C (111))
BHUMAarae 3aJaHHs J0J1aTKoBo1 iHopmarii. A xapakrepuctuku "Hezanexcna", "IEC Normal
Inverse", "IEC Very Inverse", "IEC Extremely Inverse”, "MP3C (1), "MP3C (II)", "PT-80
(MP3C-05M)" — He moTpeOyIoTh 3aaHHs J01aTKOBOI iH(pOpMaIlii, BOHH € BU3HAYEH1 )KOPCTKO.

Axo BuOpanuit Tun xapakrepuctuku "Obeprena’”, To 3°sBIs€THCA BIKHO (puc. 5.7)
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GRAN Test System 3.1

B npomy BikHI HaBeIeHa 3arajibHa PopMyIia, 3a sIKOK0 PopMyeThbest OOepHEHA XapaKTepUCTHKA,
Ta MOJIs, B IKMX BBOJIATHCS BIAMOBIIHI 3HAYEHHS KOCPIIIIEHTIB XapakTepUCTHKU. B mosi
"B3ipeys" BimoOpaXkaeThCs 3a/1aHa XapaKTEPUCTHUKA.

[Ticns BBOAY BIIMOBITHUX 3HAYEHBb KOCPIIEHTIB B 101 peaaryBanus "Hatimenysanmns"

Ob6epHEHA XapaKTEPHCTKA l

HakirmeHysaHHs: |1|

B aipens
A ij + K1 L, cek
f(Ip)=—— — 4B T, + K2
I o
NI 700.0
4000
—KoSPiliEHTH KapakTEpHETHR 2000
&: 1350000 g: [0.00000 70.0
B: |0.00000 K1: |0.00000 40.0
P: [1.00000 k2 [0.00000 200
70
40
20
08
o
1 2 3 45E783
(I9-X:]
JacToCyYBaTH Cracysatu

Puc. 5.7. ObepHeHa xapakmepucmuka

BBOJUTHCS Ha3Ba XapaKTEPUCTUKH Ta HATUCKAEThCS KHOMKa ""3acTocyBaTn'.

Sxmo BuOpanuii Tun xapakrepuctuku "I27", To 3‘sBUTHCS BiKHO (puc. 5.8).
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HakirmerysaHHa: |21
B —Bsipeuk
[ IT b, cer
(!
()= AT lnm—‘m‘P
I I
[71 5 = Milso
T S HOM
20
rTlapameTpu xapakTepucTik |
b |1.IJIJEIEID
I2 |1.DDEIEID 0.9
& |1.nnuuo 07z
05
0.3
01
1 2 3 4 5 EBET7BEI
l.eo
SacTocysari | Cracuysatu

Puc. 5.8. Xapakmepucmuka eudy 12T




3HavyeHHs Koe(illieHTIB XapaKTepUCTUKH 3aal0ThCs B MOJISIX penaryBanus "llapamempu
xapaxmepucmuxu".

SIko kopucTyBauy HEOOX1THO 3aJ]aTH HETUIIOBY XapaKTEPUCTUKY, TO MOTPIOHO BUOpATH TUIL
"Tabauuna". B 1pboMy BUNIQAKY Ha €KpaHi MOHITOPA 3‘ABUTHCS BIKHO (pHc. 5.9). B Tabnnyniii
(dbopMi BBOJIATHCSA KOOPAMHATH TOUOK XapakTepucTuku. [1o Mipi BBeJeHHSI KOOPAMHAT TOYOK, B
noni "Bsipeys"” BinoOpaxkaeTbcs XxapakTepucTuka. [[j1st BBogy HOBOi TOUKH HEOOX1IHO
ckopucrartucs knonkoto "lomaTu". Ilependauena MOXIMBICTh pearyBaTu KOOPAUHATH
BUOpaHoi Touku (kHOTKa ""PegaryBaTu'"), a TakoX BUITy4aTH BUOpaHy TOUKY UM BC1 TOUKH
(xHonku "Buayyurn" Ta "BuiyunTn Bei').

XapakTepuC THIKa B TabnuuHii dopmi L x|

H afireHyEaHHA: |2

MapareTpu B zipeus

Tleme | b, ek

3.000 8.0000

5.000 £.0000 Peaarysarit. |

8.000 5.0000

12.000 4.0000 Bungari | o
Banyuumid Bl |

4.00 £.00 12.00
l.eo

2acTocuBaTH | Cracysatu

Puc. 5.9. Tabnu4yHa cpbopma ripedcmasrieHHs1 xapakmepucmuku

[lepenbaueHa MOKIMBICTh KOPUCTYBAUy 33/1aBaTH XapaKTEPUCTUKU 3 (PIKCOBAaHMMHU 3HAYEHHSIMU
Koe(ili€eHTIB, K1 (GOPMYIOTHCS Ha OCHOBI GopMYyJIH 00epHEHOT XapakTepucTHKH (puc. 5.7). Lle
xapakrepuctuka "[EC Normal Inverse” (A =0.14;B=0; P =0.02; Q =1; K1 =0; K2 =0), "I[EC
Very Inverse” (A=13.5;B=0;P=1;Q=1; K1 =0; K2 =0), "IEC Extremely Inverse" (A = 80;
B=0;P=2;Q=1;Kl1=0;K2=0).

[lepenbaueHna MOKIIMBICTh 3a7jaBaTH TAKOXK 1 HE3AJIEKHY XapaKTepUCTUKY. [l IbOr0 HEOOXITHO
i yac GopMyBaHHS XapaKTepUCTUKU BUOpaTH TUI XapakTepuctuku "Hesanexcna" (qus.
puc. 5.6). Ilpu Bubopi 1i€i XapaKTEepUCTUKU BIIKpUEThCA BIKHO (puc. 5.10).

HezanexHa HAPAKTEPACTKA . XI

HaiireHysaHHs: I‘I|

()= const

Bamocgsaml Cracysatn |

Puc. 5.10. He3anexHa xapakmepucmuka
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GRAN Test System 3.1

[TepenbadeHi Takox ocobmuBi xapakrepuctuku, Taki sk MP3C (I) (puc. 5.11), MP3C (II)

(puc. 5.12), MP3C (II) (puc. 5.13) Ta PT-80 (MP3C-05M) (prc. 5.14).

x4
HalimeHyEaHH=:; |1
~Bsipeut
A t cek
ntlp)=
IT
7 b
el 700.0
400.0
KoepiliesTy sapakTeprcTake——— | | 200.0
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Puc. 5.11. Xapakmepucmuka MP3C ()
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Puc. 5.12. Xapakmepucmuka MP3C (II)
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MoLYIb "CTPYMOBWUN 3AXUCT"
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Puc. 5.13. Xapakmepucmuka MP3C (IIl)
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Puc. 5.14. Xapakmepucmuka PT-80 (MP3C 05M)

[Ticst popMyBaHHS OKpEMUX TUISTHOK XapaKTePUCTHKH, Y BiKHI (IHB. puc. 5.6) Oyze
BiTIOOpa’KCHUI CITMCOK 31 BCIMa 3aJaHUMHM JTUISTHKaMU. [Ticiis 1iboro HEOOXIAHO TS KOXKHOT
JUISTHKY 337aTH Y BIATIOBITHUX ITOJISIX 3HAYCHHS YCTABOK 32 CTPYMOM Ta 33 4acOM, BIAIIOBITHO
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"Ilycm" ta "Tycm". B moni "B3zipeys"” BimoOpa3uThCs CKIIagHa XapakTepucTruka. Takox y moui
penaryBanHs "Haiimenysanna" He0OX1THO 3a4aTH HA3BY CKJIAIHOT XapaKTEPUCTUKU.

VY oMy BIKHI epeidaueHa MOKIIMBICTh TAKOK pelaryBaT OKpPeMi JUISTHKU XapaKTEPUCTUKU
(xHomka ""PegaryBaTu''), BUiTydaTH JUISTHKY XapaKTepUCTUKH (KHOMKa ""Buiryuntu'),
KormiroBatu (kHonka "CkomnioBaTu'"), a TAKOXK 31ICHIOBATH IMIOPT AUISTHOK XapaKTEPUCTHKH,
3anucanux y popmati DCC (knonka "Immopt").

[Ticnst HaTucHeHHs kKHONIKY "'3acTocyBaTu' chopMOBaHa XapaKTEpUCTHKA 3alHUILETHCS B
610110TEKY.

B noni "Tun wxanu" (nuB. puc. 5.3) 3aaeThes 1MIKaia 11 BiI0OpakKeHHs XapaKTEPUCTHKH.
Mo k1Bl HACTYITHI MIKAJIHA BiAOOpakeHHS:

» CTPYM — JiHIiHa, yac — JiHiHHA;
» CTPYM — Jorapu@miyHa, yac — JorapuQmiuHa;
» CTPYM — JiHilHa, yac — jorapudmivyna;
» CTPYM — Jorapu@miyHa, yac — JiHiiHa.
B noni "Oounuyi eumiprosanns” s mKkamu CTpymy 3a4ar0ThCA OJIUHUILI BUMIPIOBAHHS:
= BIJHOCHI;
» a0CcoIoTHI, A.

B moni "Bsipeys " BUBOAUTHCS 3arajibHUN BUTIISA 3a/1aHOT XapaKTEPUCTUKUA CTPYMOBOTO 3aXHCTY.

5.4. CtopiHka "lMepeBipka"

3arajabHUI BUTJIS CTOPIHKY HaBeJeHUH Ha puc. 5.15.
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Puc. 5.15. CmopiHka "lMepesipka" modyns "Cmpymosuti 3axucm”

[Ticns akTuBi3aMii AaHO1 cTOpiHKM B Mol "HYacoea xapakmepucmuka' BUBOAUTHCS
XapaKTEPHUCTHKA CTPYMOBOTO 3aXHCTY, sika copMoBaHa Ha cTOpiHIl "Xapakmepucmuxu pene”.
VY 11b0oMy 10J11 KOPUCTYBA4 MOXKE BUKOHYBATH, BUKOPHCTOBYIOUH JIOKAJIbHE MEHIO, TIEBH1
ormepalii MoB's3aHi 3 MaclITA0yBaHHSIM 300pa’keHHsI Ta BAOOPOM TOUYKU MEPEBIPKU.

Ha miit ctopinIll 3aa€Thest BU MOMIKOPKEHHS (B 1011 "Bud nowxoodaxcennsa') — tpudasue x.3.,
BC1 BUAM ABO(A3HOTO K.3., 04HO(DA3HI K.3., @ TAKOXK 33JaI0ThCSI CTPYMH 0OE€pPHEHOT Ta HYJIBOBOT
MOCIIOBHOCTI. B 3a1exHOCTI Bi BUY MOMIKOKEHHS B 110J1 "Yacosa xapakmepucmuxa" 6yne
BiJ0Opa)keHa BiJIOBIIHA XapaKTEPUCTUKA CTPYMOBOIO 3aXUCTY, a TAKOXK (OPMYIOThHCS
BIJIOBIH1 BEKTOPHI JllarpaMu cTpyMiB Ta Hanpyr. [Ipu upomy Ha ctopinii "Bexmopha
diaepama"” OynyTh BifoOpakeH1 HAIPYTru Ta CTPYMHU, K1 BIATOBIAAIOTh BUOPAHOMY BHIY
MOIIKO/DKEHHS Ta ODKYU1l TOYIll, 3HAYEHHS AKO1 BimoOpaskeHo B moi "Tecmosa mouka".

[Tepenbauena nepeBipka 3aXHCTy 32 OKPEMUMU 33JaHUMU TOYKaMH a00 KOMIUIEKCHA MepeBipKa
3a Hamepe. 3aIaHMM MacCMBOM TOUYOK MEPEBIPKH.

B nepmomy Bunanky B nodi "Tecmosa mouka" 3aJa€TbCsl 3HAUEHHS CTPYMY, 3a IKUM
3/IIHCHIOETHCS IEPEBIPKA 3aXUCTY. 3HAYEHHS CTPYMY MOXKHA 3aJlaBaTu O6e3nocepennbo y noi 1"
a0o0 3a JOMIOMOTOI0 MaHiyJIATopa "Muma" Ha 4acoBli XapaKTepUCTHIIl 3aXUcTy B noJii "Yacosa
xapaxmepucmuxa". Tlicis 1poro HaTHcKaeTbes kHomka "Crapt" — "[IPUCTPIN" mounnae
TeHEePYBATH 3aJaHUI CTPYM JI0 CHpalFOBaHHA 3axucTy. [1icist cpamroBanHs 3aXUCTy B MOJII
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"Yacosa xapakmepucmuxa" piKCyeTbCsl TOUKA, sIKa BIANOBIIAE 33JaHOMY CTPYMY Ta pealbHOMY
9acy CIpalfoBaHHs. Y BHIIAJAKY, KOJH 3aXUCT HE CIIPAIIOBAB, TCHEPYBAHHS 3aJJAHOTO CTPYyMY
Oy/ie IpOIOBKYBATHCh Ha MPOTS3i MEBHOTO Yacy. Lle 3HaueHHs yacy 3a/1a€ThCcsl KOPHCTYBAaYeM B
noii "Tmax". 3HaueHHs LIOTO Yacy HEOOX1THO 3a/1aBaTH OUIBLIUM BiJi MAKCUMAJIBHOTO Yacy
CTIpAIFOBAaHHS CTPYMOBOTO 3aXUCTY. TeCToBa TOYKa Ta pe3yJabTaT TECTYBAHHS ITICIIS I[LOTO
OynyTh 3aHeceH1 B Tabmuito "Muooicuna mecmosgux moyvox".

JJ11 KOMITJIEKCHOT MEPEBIPKH XapaKTEPUCTUKUA CTPYMOBOTO 3aXUCTy HEOOX1AHO chopMyBaTH
MHOKHMHY TOYOK TecTyBaHHs. Lli Touku Gopmyrotses B noni "Muoowcuna mouoxk mecmysanms'".

B upomy nosni B TabnuyHii popmi Bi1oOpaxkaroThCs TOUKH TECTYBAHHS Ta iX XapaKTEPUCTHKU:

» 3HAUYEHHS CTPYMIB MEPEBIPKU B aOCOTIOTHUX OJAMHULIAX;

IT

I -1

yer HOM

» BIJHOCHE 3Ha4€HHs CTPyMY /, 6.0, sIKE BU3HAYAETLCS 3a BUpa3oM: [ = , e I -

3HAYEHHsI CTPYMY [IEPEBIPKU B aOCOJIOTHUX OJMHHULSX; [, - 3HAYCHHS CTPYMY YCTaBKH
NepIoi JUISTHKY XapaKTePUCTUKH CTPYMOBOTO 3axXucCTy; [

CTPYMY 3aXHUCTY;

- 3HAUEHHS HOMIHAJIbHOTO

HO!

» OYIKYBAaHUU Yac CIPAIFOBAHHSA 1 ¢ 1oy,

» MaKCHMaJIbHE Ta MiHIMaJIbHE 3HAYCHHS Yacy CHpatoBaHHs (BITHOBITHO 7 ¢ max, 1 c.min), AKI
PO3paxoBYIOTHCS HA OCHOBI IOMYCTUMHUX MMOXHUOOK 32 CTPYMOM Ta YaCOM 3axXHCTY.

[lepenbaueHa MOKIIUBICTh 3MIHIOBATH B110OpakeHHs KOJIOHOK Tabnuui. [IpuxoBatu un
B1100pa3uTH NEBHY KOJIOHKY TaOIMIli MOXKHA MPU AOMIOMO31 JIOKAIbHOIO MEHIO, SIKE
BUKJIMKA€ETHCS HUISIXOM HAaTUCHEHHS IPaBoi Kiasini "mumi".

MoskHa 101aBaTi 3HAYEHHS CTPYMY /IO MAaCHBY BUKOPHUCTOBYIOUM KHOMKY " lomaTu'" B mou
"MHootcuna movox mecmysanus”, mpu IbOMY 10 MacuBY OyJe J0/1aHa TOYKa 3a/1ana B moji "1".

[lepenbauena MOKIIUBICTh 3aJJaBaTH MHOKUHY TOYOK, BUKOPUCTOBYIOUM KHONIKY ""MacuB'" B
nonm "Muooxcuna mouoxk mecmysanns". B 1boMy BUIAJKy BIAKPUETHCS /11aJIOTOBE BIKHO, B IKOMY
HEOOX1IHO 3aJ]aTH MOYAaTKOBE Ta KIHI[EBE 3HAYEHHS CTPYMIB Ta KPOK 32 CTPYMOM MIDK TOYKaMHU.

Jliig penaryBaHHs TOUOK [EPEBIPKU BUKOPUCTOBYIOThCS KHOMKY "'PegaryBaru'', "'Buayuurn''.
@OyHK1ii peparyBaHHs OyAyTh cTOCyBaTHCs BUOpaHOi 3 Tabuuil TOUKU. 11 BUITydeHHS BCIX
TOYOK MacHMBY BUKOPHUCTOBYEThCS KHOIIKa ""Buiyuurn Bei'.

JI71st IOBEPHEHHSI CTPYMOBOTO 3aXHCTY Y BUXITHHH CTaH IICIIS TEPEBIPKU KOKHOT TOUKH
HEOOX1IHO 3aJaTH nay3y. TpUBaNICTh L€ May3u 3a1a€eThes B ot "Tnaysu”.

Konbopu BinoOpaxeHHs XapaKTEepUCTUKU 3aXUCTY, TOUOK TECTYBaHHS Ta pe3yJbTaTiB
TECTYBaHHS 3a7al0Th y AiaioroBomy BikH1 "Koughicypayia epaghixu” (puc. 5.16), sxe
BHUKJIMKAEThCA KOMaHA0K0 "I paghixa” myHnkty ronoBHoro MmeHio "Kougicypayis”.
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Puc. 5.16. BikHo koHgbiaypauii epagpiku modyrns "Cmpymosuli 3axucm”

J1J1 KOMITJIEKCHOT MEPEBIPKU CTPYMOBOT'O 3aXUCTY HEOOX1ITHO HATUCHYTU KHOIIKY "Crapt" —
"[IPUCTPII" noune modueproso, 3rinHo tabmumi "Muoocuna mouok mecmyeanns", TeHepyBaTH
3a/1aHe 3HAYCHHS CTPyMY. Y BUNAJKY CIPALIOBAHHS 3aXUCTy B nodi "Yacosa xapakmepucmuxa"
OyayTh 3‘SBISATUCH TOUYKH, SIKI BIANOBIIal0Th KOOPIAMHATAM CIIPALOBAHHS 3aXUCTy. B mepuiit
KoJIoHIIl Tabmutll "Muoocuna mouok mecmysannsa” 6yne BimoOpaxartucs iHpopMarris mpo
pe3yJbTaTH TECTYBAaHHS AJIsl KOXKHOI TOUku: "+" — ycnimuuii; "—" — HeycnimHui; "+/-" —
HeBU3HaueHUW. Pe3ynbpTaT "HeBU3HAUCHMI" BBOJAUTHCS 3 HACTYIMHUX MIPKYBaHb: 3aJIaBIIN 1max
KOPHUCTYBa4 00OMEXY€E 3BEpPXY PeasIbHY XapaKTEePUCTUKY CTPYMOBOI'O 3aXUCTY 1 BUllle 7max
XapaKTEPHUCTHKA CTA€ HEAOCTYITHOIO JUIsl aHATI3Y. AHAJI3 pe3yabTaTy 31HCHIOETHCS HA OCHOBI1
MOPIBHSHHS OYiKYBAaHOTO 3HAYCHHS Yacy CHPAIIOBAHHS 3 PEATbHUM 3 BPaxXyBaHHIM 3a/IaHUX
MOXHOOK.

J1ig OsICHEHHSI aHaJI3y Pe3yNbTaTiB MepeBIPKH HA puC. 5.17 HaBeIeHUHN MpPUKIIAL
XapaKTEPUCTUKU CTPYMOBOIO 3aXUCTY. B 3aJ€KHOCTI1 B1/1 3HAUYEHHS CTPYMY IIEPEBIPKU Ta
pe3ynbTaTy CIpaIfoBaHHs IJIOMHWHY BiTOOpaXEHHS XapaKTEPUCTHUKHA MOXXHA YMOBHO PO3IUIUTH
Ha 5 30H. [onuHa BigoOpakeHHs 0OMEXKYETHCSI OCAMHU a0CIuC [, OpAUHAT ¢, MAKCUMAIbHUM
3HAYEHHSM OUIKYBAHOTO 4acy CIpaltoBaHHS 7max, a TaK0’)K MaKCUMaJIbHUM 3HAUEHHSIM CTPYMY
nepesipku Imax.
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Puc. 5.17. AHarni3 pe3yribmamig rnepesipku cmpymogo2o 3axucmy

1-a 30Ha oOMexeHa ocsiMu adCIUC, OPAUHAT, MAKCUMAJIbHUM 3HAYEHHSIM OYIKYBaHOTO Yacy
CIpaLIOBaHHs, KPUBOIO, SIKA BIANOBIAA€ MIHIMAIbHOMY JIOITYCTUMOMY Yacy CIpPaLIOBaHHS
3axucty Tc.min, a TaKOX MPSIMOIO, SIKa MPOXOJAUTDH Yepe3 TOUKY NepeTuHny JiHii 7max Ta KpUBO1
Tc.max (I1max)- SIKIIO B 111i 30H1 CTPYMOBHH 3aXHCT CIPALIOBaB, TO pPe3yJbTaT — "HEYCHIIIHUMN";
SKIIIO HE CIpAIIOBaB — "HEBU3HAUEHUI".

2-a 30Ha oOMexeHa KpuBoro 1c.min, mpaMuMu Tmax 1a Iy SIKIIO B 1111 30H1 CTPYMOBHI
3aXHMCT CITPAIIOBaB, TO pe3yibTaT — "yCIIITHUN" ;) IKIIO HE CIIpaIOBaB — "HeBU3HAYEHUN".

3-st 30Ha oOMexeHa kKpuBuMH Tc.min, Tc.max, nipsmumu Imax T1a Iy, SIKIIO B 111i1 30H1
CTPYMOBHI 3aXHCT CIIPAIIOBAB, TO pe3yibTaT — "yCIIIIHUNI"; SKIIIO HE CIIPAI[IOBAB —
"HeycmimHun".

4-a 30Ha oOMex)eHa BicCro abCcIuC, MPSAMOIO 7,y Ta KpUBOIO Tc.min. SIKIIO B 111l 30H1
CTPYMOBHI 3aXHCT CIIPAIIOBAB, TO pe3yibTaT — "HEYCIIIIHUI"; KO HE CIPAIIOBAB —
"yemimHui".

5-a 30Ha oOMexeHa npsaMuM Imax, Imax Ta KpuBoro 7c.max. SIKIIO B 11l 30H1 CTPYMOBUI 3aXUCT
CIIpAIlIOBaB, TO PE3YJIbTAT — "HEYCIIITHUN"; SIKIIIO HE CIIpaIfoBaB — "yCIimHmi".

5.5. CtopiHka "BekTtopHa giarpama"

Ha it cropinui (puc. 5.18) BinoOpakaeTbcsi BEKTOpHA Jilarpama CTpyMiB Ta HaIlpyr, siKi OyAyTh
reepyBatuch "[IPUCTPOEM". 3nauenHs cTpyMmiB, Hapyr Ta iXHix (a3 3anexaTs BiJ 33aHOTO
Ha ctopinii "Ilepesipka" BUy IOIIKOIKEHHS, CTPYMY MEPEBIPKH Ta XapaKTepy 3aXUCTy —
CHpSIMOBAHUN YK HecIpsiMOBaHUM. BekTopHa Jiarpama € nmacuBHO0, TOOTO Ha I[iif CTOPIHLI HE
MO>KHA 3a/1aBaTu Ta KOPEKTYyBaTH pOo3paxoBaHl 3HAUEHHS CTPYMIB Ta HaMpyT.

116



MoAyIb "CTPYMOBWUW 3AXUCT"

F CrpyMoEMA 3aK1cT

Puc. 5.18. CmopiHka "BekmopHa Oiazpama”
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6. MOayni reynu "NPOCTI PENE"
6.1. 3aranbHi NONOXeHHA

Mooyni epynu "llpocmi pene" npusnaueni 0ns agmomamudnoi nepesipku ma Haia200HceHHs
npocmux peine npucmpois P34, suxonanux Ha enekmpomexaniuniu ma yughposiu 6asi. L]i mooyni
00360J110Mb NepesipsImu eleKMpUdHi Xapaxmepucmuku peie NOCMItiHO20 YU 3MIHHO20 CIPYMY
ma Hanpyau, peie CAPAMYBAHHs NOMYIHCHOCHI, pelie CNPAMYBAHHI CIMPYMY ma peie 4acmomu.

6.2. Moaynb "Pene ctpymy"”
Crysrcums 015 nepesipKu nPOCMux CMpyMOSUX peile 3 He3ANEHCHOI0 XapaKmepucmuKoro.

[Ticns akTMBI3aIii JAHOTO MOIYJISI HA €KpaH MOHITOpA BUBEACTHCS BIKHO (puc. 6.1).

x
Dafin
KoHgirypauis |I'Iepesip|<a| I'Ipo'roKonnoBaHHﬂl
T pHCTpIl CTaH SiHapHOro Exogy |
CraHuia / nincTaHuis: IEgpLUTHHc:bKa TEC @ positKEHEHMI
NpHEAHaHHS: IﬂiHiﬂ Eypwmuan-tyk aieso 400 kB @ FarKHEHHN
M pcTpiis; I."—‘«I'IB

[epeEipAD M ILIJMarana BL.M.

—3araneHi xapaKTEpUCTHEN pene

Tun pene: IF'T-4EI£B

[NosHANEHHA Ha CRemi IKM

Micue BcTaHOBNEHHA: II'IaHenb ANB

HoriHansHKiH napamerp

—TpHEAHaHHA pene

: IEA
[pHEaHaHHA; IIA-N vl

Horep koHTakTy:

Yacrora: |5EI. oo E Ty

Puc. 6.1. Modyrnb nepesipku pene cmpymy (CmopiHka KoHgbieypauii)

Monyinb nepeBipku pene CTpyMy MICTUTh TPU CTOPIHKH.

6.2.1. CtopiHka "KoHdirypauia"
Ha 1iif cropinii KOpUCTyBay 3ajia€ 3arajibHi XapaKTEPUCTUKU pelle.

B nomni "Ilpucmpiti” BBoAUTHCS HACTYIHA 1HGOPMAITis:
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HallMEHYBaHH CTaHUIi (MicTaHIli);
MIpUETHAHHS;
MIPUCTPIf;

NepeBIPSAIOUNH.

B nomni "3acanvui xapakmepucmuxu pene”:

THII peie;
IMO3HAYEHHS MO0 Ha CXEMI;
MICII€ BCTAHOBJICHHS;

HOMIHAJIBHUH MTapamMerp.

B nomni "llpueonanns pene”:

3a/laeThbest cxema npueaHans oomotku peine g0 "[IPUCTPOIO". MoxuBe npueHaHHS
oOMoTKu pene 1o mxepen ctpymy "I A-N", "I B-N", "I C-N", abo Ha cymMy CTpyMy BCiX
mxepen "l ABC-N",

3amaeTbesa HoMmep OiHapHoro Bxoay "TIPUCTPOIO", 1o sikoro npueaHyeThCcss KOHTAKT
cTpymoBoro pesie. HoMep KOHTaKTy npueHaHHS BUOUPAETHCS 3 CIIUCKY;

3aJIa€ThCSI BEJIMYMHA YaCTOTHU 3MIHHOTO CTPYyMY.

3rigHo 3aaaHoi KoH(irypauii HeooxiaHo nia‘eauatu pene g0 "TIPUCTPOIO".

6.2.2. CtopiHka "lNepeBipka"

Ha wiit cropiniii Mmoaysns 3agaeThest iHOpMaIis, SKa BUKOPUCTOBYETHCS 0€3MOCEPEIHBO IS
nepeBipku pene (puc 6.2).
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Puc. 6.2. CmopiHka nepesipku perne cmpymy

B noni "Xapaxmep 3minu eenuuunu” 3a1a€Tbes peXXUM 3MIHU CTPYMY, KU MOJA€THCA Bl
"TIPUCTPOIO" Ha ctpymoBe pene. MOXKIIUBI iBa peXUMU 3MIHU CTPYMY — 32 HEJTIHIMHOIO
3aJIeXKHICTIO, SK II€ M0Ka3aHo Ha puc. 6.2. abo 3a JTHIMHUM 3aKOHOM. XapakTep 3MIHU BEJIUYUHU
CTPYMY 3aJIa€ThCS 3 CHUCKY B N0l "Xapakmepucmuxa". 3acTocyBaHHS HENHIAHOT
XapaKTePUCTUKH 3MIHU CTPYMY JIO3BOJISIE CYTTEBO 3MEHIINTH Yac IMEPEBIPKU peJie — CIIOYaTKy
CTPYM HapOCTAa€ MIBUJKO, a TPU HAOIMKEHHI J0 30HU CIPAIIOBAHHSA PeJie s 3a0e3MeueHHS
MOTPIOHOT TOYHOCTI NMEPEBIPKH MIBUAKICTb 3MIHH CTPYMY 3MEHUIYETHCSI.

Hwxue, y BITIOBITHUX MOJSAX 33aI0THCS TApAMETPH XapaKTEPUCTUKU 3MIHH CTPYMY:
« "I nouamky" — NOYaTKOBE 3HAUEHHS CTPYMY;
« " kinysa" — KIHIIeBE 3HAYECHHS CTPYyMY;

« "T" —4ac 3MiHU CTPYMY BiJl MIHIMaJIbHOTO JI0 MAKCUMaJIbHOTO 3HAYECHHSI (BU3HAYAE
HIBUJKICTh HAPOCTAHHSA);

« "T nay3u" — TpuBajicTh May3u MDK OKPEMUMH JOCIITaMHU.

B noni "Vemasku pene” 3anarothest macopTHi JaH1 CTPYMOBOTO peJie:
« "l cnpayroeanna" — ycTaBKa CIpaIfOBaHHS PeJie 32 CTPYMOM;
« "K nosepnennsa" — ouikyBaHUM KOCQIIIEHT TOBEPHEHHS PEIIC;

« "Yac cnpayrosannsn — 09IKyBaHUN 4ac CIIPAIIOBAHHS PEie;
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« "Yac nosepnenns' — ouiKyBaHHI yac IOBEPHEHHS pelie.

« B noni "Xapaxmepucmuku pene" 3anarotbcs XapaKTepUCTUKU pelie, ikl HEOOX1THO
MEPEBIPUTH, a TAKOK YMOBU IEPEBIPKHU.

« [lepenbadena nmepeBipka HACTYIMHUX XapaKTEPUCTUK pelie:
« "Cnpayrosannsn” — BUBHAYAETHCA IMCHUN CTPYM CIIPAILFOBAHHS pPeEJie;

» "llosepHennsa” — BU3HAUYAETHCS CTPYM [TOBEPHEHHS PEJie Ta PO3PaXOBY€ETHCS AIMCHUN
KOe(]IIIEHT TOBEPHEHHS PEie;

« "Yac cnpayrosannn — BA3HAYAETHCS Yac CIPAIFOBAHHS PeJie;
« "Yac nosepnennsa" — BU3HAYAETHCS Yac MOBEPHEHHS peie.

Jiig Toro, mo0 3a1aTH, K1 XapaKTEepUCTUKHU pelie He0OX1IHO MepeBIpUTH, Tpeda 3MIMCHUTH 1X
HiLiaTi3a111o0.
XapakTepUCTUKU pelie MOKYTh 3HIMATHCh 3 BpaxXyBaHHIM BiOpallii KOHTakTiB abo 6e3

BpaxyBaHHs BiOpauii. SIKI10 He BpaXOBYBaTH BIOPallil0 KOHTAKTIB, TO BCl XapaKTEPUCTUKU pelie
OyayTh 3HIMAaTUCh 3 BPaXyBaHHSM IEPILIOTO K 3aMUKaHHS (PO3MUKAHHS) KOHTAKTY peJie.

Jliig BpaxyBaHHS BiOpallii HeoOX1AHO IHIIIaTI3yBaTH om0 "Bibpayis koumaxmig" Ta 3a1aTH 4yac
B10pallii KOHTaKTiB B MilicekyHaax. [Ipu BinnpairoBaHH1 AOCT1IIB KOHTAKT Oy/ie paxyBaTuCh
3aMKHEHUM (PO3IMKHEHUM ), KOJIU MICIIS CIPaLIOBaHHS 4ac 3aMKHEHOT'0 (PO3IMKHEHOI'0) CTaHy
KOHTaKTy OyJie OUIbLINM B1J 33/1aHOT0 3HaYeHHs yacy B noui "Yac eiopayii”.

B noni "Kinekicms docnidis" 3agaeTbest KUIBKICTh JOCIIAIB, SIK1 HEOOX1THO TIPOBECTH MPU
NepeBipLi pesie CTpyMy IpH 3aJaHil ycTaBIll.

[Ticns 3akiHYeHHS BCIX MIATOTOBYMX OTEpallid He0OXiTHO HaTUCHYTH Ha KHOTIKY ""Crapt' —
MPUCTPIM MOYHE aBTOMATUYHY MepeBipKy pene. Ha3zBa KHOMKY micist IbOTO 3MIHUTHCS 1 CTaHE
"Cron". PoboTa mpuCTpOIO 3aKIHYUTHCS ITICIST BUKOHAHHS BCIX 3aIJIAHOBAHKUX JOCIIIIB, 200 B
OyIb-sIKUI MOMEHT Yacy IIJISIXOM HaTUCHEHHs Ha KHOTKY "Crom''.

[Tix gac mepeBipKku HaA CTOPIHIII BiIOOpakaeThbCs iHGOPMAITLS TPO HA3BY OCIIY Ta HOTO HOMED.

[Ticnst mepeBipKU KOXKHOI XapaKTEpUCTUKH MPOMBbKHA 1HPopMallig 6yae BioOpakaTUCh B MOJI1
"IIpomoxkon nepesipku". ITndopmarris 6yne BimoOpakatuch B aOCOMIOTHUX BeTMYMHAX Ta B %o, sIK1
MOKa3yIOTh BIAXWJICHHS N1MCHUX MMapaMeTpiB pelie BiJ 3aJaHux B nouii "Yemaexu pene”. Skio
YCTaBKU peJie He3aJaHi, MOXUOKU pelie He po3paxoBYIOThCS.

6.2.3. CtopiHka "lpoTokontoBaHHA"

[Ticnst 3aKkiHYEHHS BCIX JOCTIAIB J1J1s 30epexeHHs] OTPUMAaHUX Pe3yIbTaTiB HEOOXITHO HATUCHYTU
kHOTKY ""30epertu" B moni "IIpomoxon nepegipku” — ycepeaHEeH1 pe3yabTaTh MEPEBIPKU
3aMUIIYTHCA B TAOIUIIO Ha CTOPiHIN "IIpomokontosanns” (puc. 6.3).
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1 Pene crpymy x|

Dafin

KoHCDirgpaLLiﬂI Mepesipka  [1pOTOKOAESHHA |

Mt [ Tunpene  |MNosHawenna  |Postawyeanda |Hominan |Yeraska |Cnpauweanna |MosepHesHa  |K noeepredHa | T cnpauioeadis | T noBepHEHHA

Puc. 6.3. CmopiHka rnpomokostoeaHHs1 pe3yribmamig rnepesipku pesne cmpymy

Ha miit cropinii BimoOpaxkaeThcst ycepennena iHdopmarist (ycepeaHIoeThCs HopMarlis 3a
KUIBKICTIO TOCITITIB, MPOBEACHUX I1]] 9ac MEPEBIPKHU peiie CTPYMY).

MosxHa IpreIHATH THIIE peie CTPYMY Ta JOCTIANTH HOro aHalIoriyHuM YnHOM. Ha cropiniri
"I[Ipomoxkontosanns” IHPOPMAIIIS PO XaPAKTEPUCTUKU JPYrOTO peiie 3alHIIeThCsl B HACTYITHOMY
PAIKY.

SIK1110 KOPUCTYBa4 X0u€ BUTEPTHU SKYCh CTPIUKY B MPOTOKOJI, HEOOX1THO BUIUTUTH CTPIUKY Ta
HAaTUCHYTH Ha KHONKY " Buiayuurn'.

Jl1 30epekeHHs MPOTOKOJIY MEPEBIPKU HEOOX1THO OTPUMaH1 pe3yJabTaTH 3alucaTi B apXiB (JIUB.
m. 2.4).

6.3. Moaynb "Pene Hanpyru"

[Ticns aktuBizamii Mmoaynst "Pene nanpyau" Ha €KpaH MOHITOpa BUBEIETHCS BIKHO (pHC. 6.4).

123



=1 Pene Hanpyru N x|

Dafin

KoHgirypauis |I'Iepesip|<a| I'Ipo'roKonnoBaHHﬂl

T pHCTpIl CTaH SiHapHOro Exogy |
CraHuia / nincTaHuis: IEgpLUTHHc:bKa TEQ @ positKEHEHMI
NpHEAHaHHS: IJ'IEI'I BuypwriH-kyraseso 400 kB @ FarKHEHHN
M pcTpiis; I."—‘«BF'
[epeEipAD M ILIJMarana BL.M.

—3araneHi xapaKTEpUCTHEN pene

Tun pene: IF'H-53

[NosHANEHHA Ha CRemi IKW

Micue BcTaHOBNEHHA: II'IaHenb ABF

HoriHansHKi napamerp: I'I ane
—TpHEAHaHHA pene

[pHEaHaHHA; IU.-’-‘«-N vl
Horep koHTakTy: |1 vl

Yacrora: |5EI. oo E Ty

Puc. 6.4. Modyrnb nepesipku pene Harnpyau (cmopiHka "KoHbieypauis”)

[ndopmartis s nepeBipky pese Halpyru BBOJAUTHCS aHAJIOTTYHO, SK 1 /Ui pelie CTpyMy, 3a
BHUKJIIOUEHHSIM 1107151 "I Ipueonanns pene”. B ipomy mosi He0OX1THO BUOpATH CXeMYy i/ ‘€ THAHHS
peune 3 ciucky "U A-N", "U B-N", "U C-N", "U A-B", "U B-C" un "U C-A", a 0OMOTKY pene
npuenHaTH 10 Buobpanoro jpxepena Hanpyru "[IPUCTPOYO". Cnig mam‘sraty, 1o npu
nig‘eqHanHi pene no Hanpyr "U A-N", "U B-N", "U C-N" kopucTyBa4 MO€e 3MIHIOBaTU HAIIPYTu
B Mexax 0 — 125 B, a npu nig‘equanni pene Ha Hanpyru "U 4-B", "U A-C", "U B-C" — B Mmexax
0-250 B.

Beci pemrra onepartiii 3 nepeBipku peiie Halpyru BUKOHYIOTCSI aHAJIOTTYHO, SK 1 U1 pelie
ctpymy. Ha BiaMiHy BiJ pesie cTpyMy apaMeTpoM MEPEBIPKU pelie HapyTy € Halpyra.

6.4. Moaynb "lpomixHi pene"

Leti MoOynb cysrcums 05 nepesipKu NPOCMUX NPOMINHCHUX MA CUSHATLHUX pene (3 0OHIEI0
00MOMKO10) 3MIHHO20 MA NOCMIUHO20 CIMPYMY.

[Ticns akTHMBI3aIil MOYISI HA €KpaH MOHITOpPA BUBEAETHCS BIKHO (puc. 6.5).
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x|

Dafin

KoHgirypauis |I'Iepesip|<a| I'Ipo'roKonnoBaHHﬂl

T pHCTpIl CTaH SiHapHOro Exogy |
CraHuia / nincTaHuis: IEgpLUTHHc:bKa TEC @ positKEHEHMI
NpHEAHaHHS: IJ'IEI'I BuypwriH-kyraseso 400 kB @ FarKHEHHN
TMpwcT piii; IME3
[epeEipAD M ILIJMarana BL.M.

—3araneHi xapaKTEpUCTHEN pene

Tun pene: IF'I'I-23

[NosHANEHHA Ha CRemi IKL'I

Micue BcTaHOBNEHHA: II'IaHenb ZFARMETY

HoriHansHKi napamerp: |22D B
—TpHEAHaHHA pene

HapakTep cTpyry; II'IDCTil?iHMﬁ vl

Eug pene: IHanpgroBej IU AN j

Homep koHTakTy: |1 vI
Yacrora: IED.DD E Mo

Puc. 6.5. CmopiHka KoHieypauii Mmodyrnsa "TIpoMikHi pere”

SAx 1 1t pene cTpyMy uM Hanpyru B noisix "Ilpucmpin" ta "3aeanvui xapakmepucmuxu pene”
BBOJUTHCS 1H(POpMAILLisl PO pedie.

B noni "Ilpueonanns pene" 3amaernes:
« xapakrtep ctpymy pene "Ilocmivnui" un "3minnuu”;
« BUJ pelie — HalPYTrOBe YH CTPYMOBE;

« TPUETHAHHS pelie — ISl CTPYMOBOTO pejie BHOMPAETHCS MOXKIIMBA CXeMa MTPUEIHAHHS 10
mxepen ctpymy "I A-N", "I B-N", "I C-N", abo na cymy ctpymiB Bcix mkepen "I ABC-N";
JUTSI peJie HalpyTr'yl — cxema mpueaHanns a0 mxepena Hanpyru "U A-N", "U B-N", "U C-N",
HUA_B H’ HUB_CH yu HU C_A H;

* 3aJIa€ThCSI HOMEP KOHTAKTY, 3a SIKUM Oyze 3/11iICHIOBATUCh IIEPEBIPKA XapaKTEPUCTUK PEJIe;

* 33J1a€ThCS YaCTOTA Ul PeJie 3MIHHOTO CTPyMY.

Jliig epeBipKU pesie KOpUCTyBauy HeoOX11HO nepelTu Ha cTopiHKy "Ilepesipka”. s cropiHka €
o110HOI0 SIK 1 aHAJIOTTYHA CTOPIHKA MEPEBIPKU pejie CTpyMY (JuB. pHc. 6.2) abo pese Hanpyru.
B nopaneiioMy nepeBipka IpOMDKHHUX peJie 3A1HCHIOETHCS aHAJIOTTYHO, SIK 1 peJie CTPyMY 4H

HaIpyry.

125



6.5. Moaynb "Pene yactotn"
Cayarcums 015 nepesipKu peie 4acmomu 3 He3aeHCHOI0 XApaKmepucmuKoro.

[Ticns aktuBizamii moayns "Pene wacmomu” Ha €KpaH MOHITOpa BUBEACTHCS BIKHO (puc. 6.6).

x

Dafin

KoHgirypauis |I'Iepesip|<a| I'Ipo'roKonnoBaHHﬂl

T pHCTpIl CTaH SiHapHOro Exogy |

CraHuia / nincTaHuis: IEgpLUTHHc:bKa TEC @ positKEHEHMI

NpHEAHaHHS: IJ'IEI'I BuypwriH-kyraseso 400 kB @ FarKHEHHN

M pcTpiis; I.“-\LIF'

[epeEipAD M ILIJMarana BL.M.

—3araneHi xapaKTEpUCTHEN pene

Tun pene: IIr’IF'LI

[NosHANEHHA Ha CRemi IKF

Micue BcTaHOBNEHHA: IE:-:ema AYP

HoriHansHKi napamerp: I'I ane

—TpHEAHaHHA pene

[pHEaHaHHA; IU.-’-‘«-N vl
Horep koHTakTy: |1 vl

Puc. 6.6. Modynb "Pene yacmomu" (cmopiHka KoHbigypauii)

Cropinka "Kongicypayisn"

Sk 1 1t pene CTpyMy, HAPYTH 44 MPOMDKHUX pesie B oyisix "Ilpucmpin” ta "3acanvni
xapakxmepucmuxu peie" BBOIUTHCA H(MOPMAITiS ITPO perie.

Ha miit e cTopiHIli 3aAa€ThCs CXeMa MPUETHAHHS pelie:

» 3aJa€Tbes cxeMa npueaHanHs oomotku peine 10 "TIPUCTPOIO". MoxnuBe nmpue1HaHHS
obmoTkH pene a0 mxepen Hanpyru "U A-N", "U B-N", "U C-N", "U A-B", "U A-C", "U B-
CH.

« 3anaerbest HoMep OiHapHoro Bxony "TIPUCTPOIO", no saxoro npueaHyeThcsi KOHTAKT pejie
4acTOTH.

3rinHo 3amanoi Hdopmartii HeooxinHo mia‘eanatu pene ao "TIPUCTPOIO".

Jliig epeBipKU pesie KOpUCTyBauy HeoOX11HO nepelTu Ha cTopiHKy "Ilepesipka”. g cropinka €
0110HOI0 /10 aHAJIOTTYHOT CTOPIHKU MEPEBIPKU pee cTpymy (auB. puc. 6.2). B nonansimomy
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IepeBipKa pelie YaCTOTH 3IMCHIOEThCS aHAJIOTIUHO, SIK 1 peJie CTPYMY, Hallpyrd Y MPOMDKHUX
pene. Ha BiaMiHY BiJ IIUX peJie TapaMeTpoM 3MIHU € 4acTOTa CUTHAILY, KU FeHepyeThCs
npuctpoeM. [lonatkoBo B moii "U"” nependaueHa MOKIMBICTh 33/1aBaTH JIIF0U€ 3HAYCHHS

HaIpyry.

6.6. Moaynb "Perne noTy>XHoOCTi"

Cnyosrcums 0213 nepesipKu peyie NOmy»#CHOCHI, AKI peazylomy sK HA CAPAMYBAHHS NOMYHCHOCHI,
max i Ha il 6enudUuHy.

[Ticnst aktuBizauii moayns "Pene nomysxcnocmi" Ha eKpaH JUCIUIEs] BUBOIUTHCS BIKHO "Pene
nomyosrcnocmi” (puc. 6.7).

E1 Pene notyxHocTi
EETET )

KoHgirypauis | MaparmeTpu penel I'IepeBipKal

TpHCTpI CTaH SiHapHOro EXOgY |

CraHuia / nigcranuiq: |[Eamsie - gy @ pozitEHEHHE

MNpHEHaHHS; IﬂiHiﬂ Buplmuad - Xycr @ FarkHEHH

M pcTpi: I?SAE'I 3

NepeEipAYmMi: ILIJMarana B.M.

—3arancHi RapaKTEpHETHEM pele

Tun pene: I

Mo3HAYEHHA Ha CHeri: IKW

Micue BCTaHOBNEHHS: II'IaHenb 123

HoriHaneHKE naparmeTp: |1 aog

r MpHEdHaHHA pene

K.aHan Hanpyri: I AN vl
K.aHan cTpyry: Il.ﬁ.-N vl
Horqep koHTakTy; |2 vl

Puc. 6.7. Modynb "Pernie nomyxHocmi" (cmopiHka KoHgbi2ypauir)

6.6.1. CtopiHka "KoHdirypauia"

Ha miit cTopinIll KOpUCTyBad 3a/1a€ 3arajibHi XapakTepucTuku pene. B mossx "Ilpucmpin” ta
"3acanvui xapakmepucmuxu pene' BBOAUTHCS IHPOPMAITis aHATOTIYHA MOJIYJIIO TIEPEBIPKHU pelie

CTpyMY.

B nomni "Ilpueonanns pene" 3agaerbes cxema npueananus pene no "[TIPUCTPOIO™:
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GRAN Test System 3.1

= KaHaJ Hanpyrd. MoXJIMBe TpUETHAHHS 00OMOTKH peie o mxepen Hanpyru "U A-N", "U B-
N", "U C-N", "U A-B", "U B-C", "U C-A". Cnig nam‘sitatu, 10 TIPH IIij1 € JHAHHI pelie 10
Hanpyr "U A-N", "U B-N", "U C-N" koprcTyBad MOe¢ 3MIHIOBATH HAMNpyry B Mexax 0 —
125 B, a ipu mix‘equandi pene Ha Hanpyru "U A-B", "U A-C", "U B-C" — B mexax 0 —250
B;

= 00MOTKH cTpyMy. MOKIIMBE TIPHETHAHHS OOMOTKH pelie 1o jpkepen crpymy "I A-N", "I B-
N", "I C-N", a Takox Ha CyMapHHi cTpyM Beix kaHariB ctpymy "[IPUCTPOIO" "I ABC-

NII;
= 3amaeThcs HoMmep OiHapHoro Bxoay "TIPUCTPOIO", 1o sikoro nmpueIHyeThCs KOHTAKT pelie

MOTYKHOCTI.

3rigHo 3amaHo1 iHopMalii HeoOXiaHO mia eqHaTH peie notyxHocti 10 "TIPUCTPOIO".

6.6.2. CtopiHka "lMapameTpu pene”

Ha 11iif cTopiHIIi 3a1at0ThCs TTapaMeTPH pejie TIOTYKHOCTI, SKE MEePEeBIPSIEThCS. 3araTbHUN BUTIIST
CTOPIHKM HaBeJICHUH Ha puc. 6.8.

F1 Pene notyxHocTi

100.00

o
f]
=

pury
=
=

Puc. 6.8. CmopiHka "lMapamempu pene”

B nmoni "Hominanwni napamempu pene” 3a1atoThecsl NACMIOPTHI MapaMeTpy pelie:
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« HOMiHaJbHa Hamnpyra pene "U nom. 1"
» HOMIHaJIBHUM cTpyM pene "l nom";

= ycTaBka pene 3a ctpymoM "I yem". 1le mone BUKOPUCTOBYETHCS TUTBKH JJI perie, siKi
MaroTh 3MIHHY YCTaBKY 3a CTPYMOM, TOOTO, SIKl pearyloTh Ha BEJIMYMUHY OTYXHOCTIL. J{Js
CHPSIMOBAHUX peJie, K1 He MalOTh PEryJIbOBAaHOI YCTABKU 32 CTPYMOM, B LIbOMY I10JI1
HEOOX1/IHO 3aJ]aBaTl HOMIHAJIbHE 3HAUEHHS CTPyMY pejie, Take came, sK 1 B roJii "I Hom";

« HOMIHaAJbHA YacToTa pene "Yacmoma";

» KyT MaKCUMaJbHOI YyTIUBOCTI pene "¢ . ";
1 by 1 n "n.
* JIOIIyCTMME BiIXMJIEHHS KyTa MaKCMMaJbHOI 4yTiInuBOCTI pene " A@, . ";

« KoediieHT noBepHeHHs pene "K noseprenua'

* MOTY)XHICTb CIIOKHBAHHSI CTPYMOBO1 00MOTKH "S cmpymosoi oomomru'",;
» MOTY)XHICTb CIIOKMBAHHS HANPYyroBoi 0OMOTKU "S Hanpyzo6oi oomomku";
« TMOTYXKHICTH CIpaifoBanHs pene "S cnpayrosanns",

« yac coparttoBanss pene "T cnpayrosanna";

« yac nmoBepHeHHs pene T nosepreHns.

Skmo sxuiich mapameTp pesie € HEBIJOMUM, TO Y BIAMOBITHOMY MOJI1 HEOOX1THO BBECTH
3HaueHHs "0". Toxi micas mpoBeeHHs BIAMOBIIHUX JOCIIIB, A€ Lel napaMeTp MnepeBIpsIeThes,
He OyJie BU3HAYATHCh HOTO aOCOJIOTHA Ta BITHOCHA TTOXUOKH.

6.6.3. CtopiHka "lepeBipka"

3 1€l CTOPIHKHA MOJIYJIS 3A1MCHIOEThCS Oe3mocepeiHs MepeBipKa XapakTepUuCcTUK pene (puc. 6.9).
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x

Dafin

KoHdirypauia ﬂBDBBiDKal

i MapameTpu NpoBEnEHHA LOCNNIE Bua #-kv— ] [ BinofpameHHA ¥apakTepucTyIr. pene
dUAde 10,00 Ble Py Iauto B Trnax: |5.UU C I SoHa i j

dlAd |1.00 alo Lip |'I .00 © Tnaysu: |2.DD [

HApAKTEPUCTHRM PEE —PyyHa nepesipra——

[W Caroxia 5a Hanpyromo IS =1 U[Phi] v|
Umax: 12000 B

[ Camoxia 3a cTpyMon Phi mir: ID. ]

Imax: [5.000 A Phi max: ID.DD i
= dPhi: IEI. o1 i
W 3ona aii MNayza: ID.DE ¢ Bigpo |5.UU £

I {0000 A

[~ YyrnueicTe pene I—
Umin: {000 B Umax {12000 B E
Crapt
[~ Yac cnpawosadHa —l

lJ: (100,00 B |- 5000 A 7

[~ Yac nosepHEHHA ( MpoTakon nepesipky

P M2 | TN #apakTepucTHrM |F'eagr|bTa‘rM MEQEEIPEM
U: 100,00 B |:|5.000 A

[T Zaneswnicte S =1-U[Fhi] | 1.000 A

[T Zanesnicte 5 =1 | [Phi) U:1oo.oo B

[~ Sanesnicte U=f[1]
Imnim: §0.000 A Imax: [5.000 A Al l01oo A

— — -

Puc. 6.9. CmopiHka "lMepesipka” pesie nomyxxHocmi

Ha cTopinii BuaiIeH1 okpeMi mossl.

B moni penarysanus "llapamempu npogedenns 0ociois"” 3aAar0ThCs HACTYIHI TApaMETPH:
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» MIBUAKICTH 3MiHU Hanpyru "dU/dt". llelt napaMeTp BUKOPUCTOBYETHCS PU BU3HAYEHHI

30HH [Iii pelie, MepeBIpIll YyTAUBOCTI Pelie Ta 3HATT1 XapaKTePUCTUKH 3aJIEKHOCTI
MOTYKHOCTI CHpaltoBaHHs pene Bl Kyta S=/*U(Phi) npu HE3MIHHOMY 3HAYE€HH1 CTPYMY
peue;

» HIBUJKICTB 3MIHU cTpyMmy "dI/dt". Lleit mapameTp BUKOPUCTOBYETHCA MIPH 3HATTI

XapaKTEPUCTUKU 3aJI€KHOCTI MOTYKHOCTI CIpaLoBaHHs pese Bix kyra S=U*I(Phi) npu
HE3MIHHOMY 3HAYCHH1 HAIIPYTH Peie;

* KYT MaKCUMaJbHOI 4yTIMBOCTI " @, ". SIKII0 KOpUCTyBady HE MOTPIOHO 3HAXOIUTH KyT

MaKCHUMaJIbHOT YyTJIMBOCTI, BIH MO>K€ 3a/1aTH HOro 3HaYeHHs B 1IboMy 1ol Toi gocainu

"Yymausicmo pene”, "Yac cnpayrosanns”, "Yac nosepnenns" "Ckuo obepnenoi

s

nomyorcnocmi”, "3anesxncnicme U=f(I)" OynyTh 3HIMATUCH 7151 33JIaHOTO KOPUCTYyBadYeM
KyTa MaKCUMAaJIbHOI 4y TIIMBOCTI. SIKIIO K 3aMIuuTy 3Ha4eHHs "auto” B nmom " @, ", AKe €
M0 3aMOBYYBAHHIO, TO KyT MAaKCUMAJIbHOI YYTJIMBOCTI Oy/ie 3HAaXOAUTHUCH

€KCIIEPUMEHTAJIBHO TTiJ] Yac MPOBEACHHS n0ciny "3ona 0ii" 1 BC1 IepesivueHi 10Cian
OyIyTh IPOBOUTHUCH IS IILOTO 3HAYEHHS KyTa MaKCUMaJIbHO1 YyTJIIMBOCTI;



« mpupict kyra " AQ" — AUCKPETHICTh 3MIHU KyTa MiJ 4ac MPOBeACHHs nociiaiB "3ouna 0ii",
3aJIe)KHOCTI MOTYKHOCTI CIIpalloBaHHA peiie Bif Kyta S=/*U(Phi) npu HE3MIHHOMY
3HAYEHHI CTPYMY peJie, 3aJIeKHOCTI MOTYKHOCTI CIpaltoBaHHs pene Bix kyra S=U*[(Phi)
MIPU HE3MIHHOMY 3HAY€HH1 HAIPYTH peJie;

» MakcHUMaJibHe 3HadeHHs yacy "7 max" — yac, Ha MPOTA31 IKOTO YTPUMY€EThCS 3HAUECHHS
BEJIMYMH HAIIPYTU Ta CTPYMY IIPU MPOBEAEHI JAESSIKUX JIOCII/IB, @ OYIKYBaHOTO
CIIpAIllOBaHHS pelie He BIIOYI0Cs;

« "T naysu" — TpUBANICTh May3W MDK OKPEMUMH TOYKAMU JOCIIAIB i 9aC 3HATTS
3aJIe)KHOCTI MOTYKHOCTI CIIpalfoBaHHs pelne Bif kyta S=/*U(Phi) npu HE3MIHHOMY
3HAYEHHI CTPYMY peJie, 3aJIeKHOCTI MOTYKHOCTI CIpaloBaHHs pene Bix kyra S=U*[(Phi)
MIPU HE3MIHHOMY 3HAaY€HHI1 HAMPYTU peie.

B nomni "Xapaxmepucmuku pene” 3a1ar0ThCsl XapaKTEPUCTUKU peJie, sIKi HEOOXITHO TIEPEBIPUTH, a
TaKOX JIeK1 YMOBH IEPEBIPKHU.

Jiig Toro, o0 3a1aTH, K1 XapaKTEepUCTUKU pelie HeoOX1IHO NePEBIPUTH, MOTPIOHO X
1HII1aT13yBaTH.
B npoueci npoBeneHHs gociiaiB B nomi "Ilpomokon nepegipku" Oynyth BiioOpaxaTuch Ha3BU

JOCTI/AIB Ta 1X pe3ynbTaTu. SIKIIo 3k OyayTh 3HIMATUCH 3aJI€XKHOCTI, TO BOHH OyIyTh
B110OpaKaTUCh B MOJI1 "Bidobpascenus xapakmepucmux pene”.

Sxmo B mom "llapamempu nposedenns docnioie” " @ |, " IPUCBOEHE 3HA4YEHHSA "aufo”, TO

MPOBEACHHS JOCIIIB, K1 BUMAraloTh 3HAYEHHS KyTa MaKCUMaJIbHOT YyTIMBOCTI, Oy/ie
MOXJTMBUM JIMIIIE MMICIS TPOBEACHHS NOCTiny "3ona 0ii". SIkio nei qocmin He BIIMITUTH,
BUKOHAHHS BCIX HMKYE MepeiueHuX JoCiAiB Oyae HEMOXKINBE — CUCTEMa aBTOMATUYHO
3a0JI0Ky€e TOCTYII 10 TOJIIB iHIIiai3amii X JOCIiIiB.

[Tepenbauena nepeBipka HACTYITHUX XapAaKTEPUCTHUK perie:

» "Camoxio 3a nanpyzor0" — BU3HAYAETHCS, YU PEJI€ MOTYKHOCTI Ma€ cCaMOX1J1 IIPH
BIJICYTHOCTI CTPyMY B CTpyMOBIit oOmoTui. J{ins npoBeneHHs nocnigy B noii "Umax"
HEOOX1IHO 3aJ1aTH 3HAUYEHHS HaIpyru, IpHu sKii 311HCHIOEThCS epeBipka. PexomeHnnyerbes
3a/1aBaT 3HaueHHs Hanpyru Ha 20% Oinpiie HoMiHAIBHOTO 3HaueHHs. [1ig gac
MIPOBEACHHS I[LOTO JOCIIAY Ha HAIIPYroBY OOMOTKY pelie TIOIITOBXOM ITOAA€THCS 3a/1aHe
3HAYEHHS HANPYTH Ta YTPUMYEThCS Ha MpoTs3i yacy "7 nay3u”, 3Ha4EHHS SIKOTO 33Ja€ThCS
B noni "llapamempu nposedenns docaioy”. SIkio perne cripaBHe, BOHO HE TIOBUHHO
CTIpAIlIOBaTH;

« "Camoxio 3a cmpymom" — BU3HAYAETHCS, UM pelie OTYKHOCTI Mae caMOXif IpU
BIJICYTHOCTI HAaIpyru B Hanpyrosiii oOMoTii. [ig npoBenenHs gocuiny B noii "Imax"
HEOOX1HO 3aJ1aTH 3HAUYEHHS CTPYMY, IIPU SIKOMY 3I1HCHIOETbCS MEpeBIpKa.
PexkomenyeThes 3a1aBaTi 3Ha4eHHsI cTpyMy Ha 20% Ouiblie HOMiHaJIbHOTO 3HaUeHHs. [1in
9ac MPOBEACHHS IIHOTO JIOCIiTYy Ha CTPYMOBY OOMOTKY peJie MOIITOBXOM MOJAE€THCS 3a/1aHe
3HAYEHHS CTPYMY Ta YTPUMYEThCA Ha MPOTs3i yacy "7 nay3u'", 3HAUCHHS SIKOTO 33a€ThCS B
noni "llapamempu nposedenns docnioig”. SIKmo pene cripaBHe, BOHO HE TTOBUHHO
CTIpAIlIOBaTH;
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"30ona 0ii" — BU3HAYAETHCS 30HA i1 pesie. XapaKTepUCTUKA 3HIMAETHCS ISl HOMIHAIBHUX
HaIpyru Ta CTpymy pesie. 3HaueHHsI CTPyMY Ta Hallpyrd 3a7al0ThCsl Ha CTOPIHI
"Konghieypayia". JlonaTkoBO Il MPOBEACHHS JOCIITy B 1oy "3ona 0ii” 3amaeThes
"Ilay3a" — yac nay3u MK OKpEMHMH TOUYKaMH JIOCIIAY Ta BEJIMYMHA 30HU BiOpaiil
KOHTakTIB "Biopo". Jlocnig npoBOAUTHCA IPU 3MiHI KyTa MDK HAIIpyroro Ta CTPyMOM B
Mmexax Big 0 ° 1o 360 °. IIpu npoMy QIKCYIOTHCSI KyTH, IIPH SIKUX PEJie CIPALOBaIO Ta
MTOBEPHYJIOCh Y BUXIJIHUN CTaH 3 BpaXyBaHHSIM 30HH MOKJIMBOI BiOpanii KoHTakTiB. [Ticis
KOKHOT 3MiHM KyTa AQ 3 IMCKPETHICTIO, siKa 3a1aHa B 1ot "llapamempu nposedenns

0ocnidig" BUTPUMYETHCS T1ay3a, BETUYMHA K01 3a/1a€Thes B 0J1 "3ona 0ii". Tlicns uporo
JIOCJTIJT 3HOBY TOBTOPIOETHCS, ajie BXKE MpH 3MiH1 KyTa B Mexax Big 360 ° 1o 0 °. Ha ocHoBi
pe3ynbTaTIB JOCIIIy BU3HAYAETHCS poOOYa 30HA pelie Ta KyT MaKCUMaIbHOT Yy TJIMBOCTI;

"Yymausicmo pene”. 1leit nocmin 103BoJsi€ BU3HAYUTH KOSQIIIEHT MTOBEPHEHHS PEie Ta
MOTY)KHICTh CITpaIltoBaHHs pee. Jlocimia mpoBOAUTHCS PH BU3HAYEHOMY a00 3a/laHOMY
KyT1 MaKCUMaJIbHOI YYTJIMBOCTI 1 CTPyM1 perie, KUl TOpIBHIOE YCTaBIIl peie 3a CTPyMOM
(3amaetncst Ha cTtopinui "Kongicypayia'). Ins nmpoBeneHHs TOCTITY 3aJa€THCS MIHIMAJIbHE
Umin ta makcumansue Umax 3Ha4€HHS HANPYTH, K1 3a0a10Thes B oy "Yymausicmo
pene”. Jlocaix mpoBOAUTHCS HACTYITHUM YHHOM. 3MIHIOETBCS HApyra Bif MIHIMAJIbHOTO
3HAYEHHS J0 MAaKCUMaJbHOIO 3HAYEHHS 3 MIBUJKICTIO, 33/1aHOI0 Y BIIOBIAHOMY IO
"Ilapamempu nposedenns 0ocnioig" — GHIKCYEThCS HAPyTa CIPAIIOBAHHS peje —

U [Ticnst IbOTO 3MEHIIYETHCS HANIPYyTra Bil MAKCUMAJIBLHOTO 10

CIpaLIOBaHHS peje *

MIHIMAJIbHOTO 3HaYCHHS — (PIKCYETHCs HANpyra HOBEPHEHHS Pene U pepnenns pene - Ha

OCHOB1 OTPUMaHUX 3HaUY€Hb PO3PAXOBYIOTHCS 3HAUEHHSI KOe(illiI€EHTIB TOBEPHEHHS pelie Ta
MOTYKHOCTI CIPAIIOBaHHS pelie:

_ OBEPHEHHSI pelte
[OBEPHEHHS s
CIIPALFOBAHHS perie (6 1 )

S =U

CIIpalfOBaHHA ClipalifOBaHHA peie yer *

"Yac cnpayrosannsn — BABHAYAETHCS Yac CIpalioBaHHA pesne. Jlociia IpoBOAUTHCS MTPU
BH3HAaYE€HOMY a00 33JaHOMY KYT1 MAaKCUMaJIbHOT YyTJIMBOCTI. Y BIAMOBIAHUX MOJISIX
JOCITiTy 3aJaf0ThCs 3HAYCHHS HAPYT'H Ta CTPyMY. 3a/iaHi 3HAUCHHsI HAlIPYTH Ta CTPYMY
MOIITOBXOM MOJIAIOTHCS HA BIANOBIIHI OOMOTKH pejie Ta yTPUMYIOThCS Ha MPoTA3i yacy "7’
nay3u'", 3SHAYCHHSI IKOTO 3a/1a€ThCA Y BIANOBIAHOMY 11011 "[lapamempu nposedenns
docniodig". OIKCYETHCS MOMEHT CITPAIIOBaHHS PeJie 1 Ha OCHOBI HhOTO BU3HAYAETHCS Yac
CIpaLIIOBaHHS peie;

"Yac noseprennsa" — BU3HAUAETHCS Yac NOBEPHEHHS penie. Jlociia npoBoAUTHCS IpU
BU3HAUYEHOMY a00 3aJJaHOMY KyT1 MaKCUMaJIbHOT UyTJIUBOCTI. Y BIJAMOBIIHUX MOJISAX
JOCITiTy 3aJaf0ThCS 3HAYCHHS HAPYT'yl Ta CTPyMY. 3a/iaHi 3HAUCHHsI HAIIPYTH Ta CTPYMY
MOIITOBXOM MOJIAIOTHCS Ha BIANOBIIHI OOMOTKH pejie Ta yTPUMYIOThCS Ha MpoTA3i yacy "7’
nay3u'", 3HAYCHHSI IKOTO 33/1a€ThCA Y BIANOBITHOMY 11011 "Ilapamempu nposedenns
Oocnioig". Ilicig 1bOro 3HaYEHHS HANPYTy Ta CTPYMY MOIITOBXOM CKHMJIAIOTHCS HA HYJb 1



¢bikcyeTbCcsl MOMEHT NIOBEpHEHHS pesie. Ha 0CHOB1 HbOTO BM3HAYA€ThCA Yac MOBEPHEHHS
peue;

« "Ckuo S obepnenoi” — BU3BHa4a€ThCs MOBEIHKA peJjie MPU CKUI MOTYKHOCTI 00epHEHOT
MOCI0BHOCTI. JIJ1st MpoBEIEHHS TOCTIAY Y BIAMOBIIHUX MOJISIX 3a/1aI0THCSl 3HAYCHHS

HAIlpYT¥ Ta CTPYMY, a KyT MK HAaIIpyroro Ta CTPyMOM BH3HA4aeTbes K @ =@, —180°.

3asaH1 3HaYeHHs HAIPYTy Ta CTPyMY MOLITOBXOM IMOJAI0THCS Ha BIANOBIAHI OOMOTKH pere
Ta yTpUMYIOTbCS Ha MpoTs3i yacy "7 naysu", 3HaUCHHS SIKOTO 334a€ThCS Y BIIMOBIAHOMY
noii "llapamempu nposedenus docnidig”. 3a CTaHOM KOHTAKTY peJie pOOUTHCSI BUCHOBOK
PO HOTO CIIPaBHICTh — CIIPABHE peJie HE MOBUHHO CIIPAIIOBATH;

« "Banesxcnicme S=I1*U(Phi)" . 3HIMa€eThCs XapaKTEPUCTUKA MOTY>KHOCTI CIIPAIIOBAHHS PeJie
BIJl KyTa NIPU HE3MIHHOMY 3HAa4€HH1 CTPYMY, 3HAUEHHS KOO 3a/Ia€ThCSl Y BIANOBIIHOMY
T0JIi TAHOTO AOCTiAy. XapaKTepUCTHKA 3HIMAETHCSI HACTYITHUM YMHOM. ABTOMAaTHYHO
3aJ]a€THCS MIOYaTKOBE 3HAUEHHS KyTa 30HU CIIPAIIOBAHHSA pelie, BEJIMYNHA SKOTO BU3HAUCHA
B fociial "3ona o0ii". Jlyig 1bOro 3Ha4€HHs KyTa IOJAa€ThCs 3MIHA Hallpyra pesie Bil HyJs
10 1.2 Uyoy. PIKCYETHCS 3HAYSHHS HANPYTH, IPU IKOMY pelie cipaitoBaio. [licias yacoBoi
nays3u, 3Ha4eHHS K01 3a/1a€Thes B ol "Ilapamempu nposedenns oocnioig" "T naysu”
3MIHIOETBCSI KYT Ha BeJMurHy AQ, sika TakoX 3aaaeTbes B noi "llapamempu npogedents

0ocnidig" 1 3HOBY 3MIHIOETHCS HaNpyra. TakKuM YHHOM 3HIMAEThCS XapaKTEPUCTHKA Ha
MMOBHOMY J11a1ta30H1 po0040i 30HU peie;

« "Banescnicmo S=U*I(Phi)" . 3HIMaeTbCS XapaKTEpUCTUKA MOTYKHOCTI CIIPAI[IOBAHHS peJie
BIJl KyTa NIpU HE3MIHHII Hampy3i, 3HaYEHHS K01 3a/1a€ThCsl Y BIAIOBIAHOMY I10JI1 JAHOTO
nociiay. XapaKTepUCTHKA 3HIMAETHCS HACTYITHUM YHMHOM. 3aJa€ThCSl TOYATKOBE 3HAYCHHS
KyTa 30HH CIIPAIlOBaHHS pelie, BeIMYNHA SIKOTO BU3HA4Y€Ha B Jociial "3oua oii”. [ns
[IbOTO 3HAYCHHS KyTa Ha CTPYMOBY OOMOTKY peJie MOAA€THCS 3MiHA CTPYMY pelie BiJ HYJIs
10 1.2 Iyer. @IKCY€eTHCS 3HAUEHHSI CTPYMY, IIPH SIKOMY pelie cripantoBaio. [licis naysuy,
3HAYEHHS K01 3a/1a€Thes B modl "Ilapamempu nposedenns docnioig" "T nayzu”,
3MIHIOETBCS KYT Ha BeHurHy AQ, sika TakoX 3a1aeTbes B noii "llapamempu npogedents

0ocnidig" 1 3HOBY 3MIHIOETHCS CTPyM. TakuM YHHOM 3HIMA€ETHCS XapaKTEPUCTUKA HA
MMOBHOMY J11arta30H1 po0040i 30HU peie;

« "Banesxcnicme U=f(I)" . 3HIMa€eThCA XapaKTEPUCTHUKA HATPYTH CIIPALIOBAHHS PEJIe Bl
CTpyMY IIpH HE3MIHHOMY 3Hau€HHI KyTa MaKCUMaJIbHOT YyTIIMBOCTI. 151 IpoBEeIeHHS
JOCITITY 3a7aI0ThCS Y BIIMOBIIHUX MOJISIX JOCIITY MOYAaTKOBE, KIHIICBE 3HAUCHHS
Jiana3zoHy CTpyMy Ta KpPOK 3a CTpyMOM, BianoBinHo "Imin”, "Imax", " Al ",.
XapakTepucTUKa 3HIMAETHCS HACTYITHUM YMHOM. 331a€ThCs TIOYATKOBE 3HAUEHHS CTPyMY,
BEJIMYMHA SKOIO M0JIA€ThCS HAa CTPYMOBY OOMOTKY peJjie, 0JJHOYACHO MOJIA€ThCs Ha
HaIpyroBy oOMOTKY peJjie Halpyra, sika 3MIHIOETbCS B MeKax Bl HYJSA 10 1.2 Uyey.
DikcyeThCsl 3HAUSHHS HANPYTH, IpHU AKiH pene cupautoBano. [licns naysu "7 naysu”,
BEJIMYMHA KO 3a/1a€Thbesl B ot "Ilapamempu nposederts 0ocniodis"” 3MIHIOETbCSI CTPYM Ha
BenUUMHY Al , 1 AOCHI MOBTOPIOETHCS CIOYATKy. TakuM YMHOM 3HIMAETHCS
XapaKTepUCTHUKA Ha 3a/laHOMY Jlarna30Hi 3MIHU CTPyMY.

[Ticns 3akiHYeHHS BCIX MIATOTOBYMX OTEpallid He0OXiTHO HaTUCHYTH Ha KHOTIKY ""CrapTt" —
MPUCTPIi MOYHE aBTOMAaTUYHY MEPEBIPKY BCIX 3a/laHUX KOPUCTYBAYEM XapaKTEPUCTUK pelle.
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Hazpa xHOnKM npu 11boMy 3MiHUTECS 1 cTade ""Cron'". Po6oTa mpucTporo 3aKIHUUTHCS MICHs
BHKOHAHHS BCIX 3aIJTAHOBAHKX JOCIIIB, 200 B OyAb-sIKH MOMEHT 4Yacy IUISIXOM HaTUCHEHHS Ha
kHonky "Cron".

[1ix wac mpoBeneHHs KOCIiny MpoMbKHA iHPopMaIlis Oyae BimoOpaxaTUch B IMPOTOKOJII
MePEBIPKU, IKUW 3HAXOAUTHCS B 1101 "I[Ipomokon nepesipku”. Y tabnuii Oyae BimoOpaxaTUuCh
HOMEp J0CTIIY, Ha3Ba JAOCIAY Ta pe3yJbTaTH MEPEBIPKH MO0 KOKHOMY JOCTIAY.

VY Bunaaxy 3HATTS 3ajeKHOCTeN TakuXx K "3owua 0ii", S=1*U(Phi), U=f(I). B noui
"Bioobpascenusn xapakmepucmux peie” 0yayTh BiToOpax)aTUCh 111 XapaKTEPUCTUKHU B MPOIIECl
npoBesieHHs AocainiB. L{i xapakrepucTuku 30epiratoThCsl B ONIEpaTUBHIN MaM ‘AT1 1 KOpUCTYBay X
MO>K€ MEPETJISTHYTH MiCIsl 3aKIHUEHHS [TPOBEIEHHS A0CTIIIB, BAKOPUCTOBYIOUHM KOMAH/IU MOJIs
"Buo x-ku".

Ha cropinmi "llepesipka” nependadena MOKIUBICT KPIM aBTOMaTHYHOT IEPEBIPKH,
3/IIMCHIOBATH PYYHY IEPEBIPKY ACSIKUX XapaKTepuCTUK peine. s 1poro nependadyeHe okpeme
nosie "Pyuna nepesgipka". Ilepenbdauena MOKIMBICTh 3HIMATH HACTYIIHI XapaKTEPUCTUKU pejie
MOTYKHOCTI:

« "Banescnicmov S=I*U(Phi)" . 3HIMa€eTbCS XapaKTEPUCTUKA MOTYKHOCTI CIIPAI[IOBAHHS pelie
BIJl KyTa IIPY HE3MIHHOMY 3HAa4€HH1 CTpyMY. 3HAUE€HHSI CTPYMY, [TIOYATKOBE Ta KIHIIEBE
3HAYEHHS KYyTiB, KPOK 3MIHU KyTa, JUISl SIKUX 3/11MCHIOETbCS MTPOBEIECHHS JOCTIY
3aJ1al0ThCS B LIOMY X TOJI;

« "Banescnicmo S=U*I(Phi)" . 3HIMaeTbCS XapaKTEPUCTUKA MOTYKHOCTI CIIPAI[IOBAHHS pelie
B1Jl KyTa NIPY HE3MIHHOMY 3HAa4€HH1 HaNlpyru. 3Ha4€HHS HaIllPYT'H, I0YaTKOBE Ta KIHIIEBE
3HAYEHHS KYyTiB, KPOK 3MIHU KyTa, JUISl SIKUX 3/11CHIOETbCS MTPOBEIECHHS JOCTITY
3aJ1al0ThCS B LIOMY X TOJI;

= "Banexcnicms U=f(I)" . 3HIMa€THCS XapaKTEPUCTUKA HAMIPYTH CIIPAIIOBAHHS PEJIC Bi
CTpYMY IpH HE3MIHHOMY KyTi. KyT, a Takok moyaTkoBe, KIHIIEBE 3HAUCHHS CTPYMIB, a
TaKOX KPOK 3MIHH CTPYMY 33/1al0ThCS B I[bOMY 3K ITOJIL.

[lepeBipka XapakTepuUCTUKH, sIKa 3a/aHa B 1oJi1 "Pyuna nepesipka” Moxe OyTH 3/1liCHEHA
[UISIXOM HaTUCHEHHs KHOTKU "CTapT', sika 3HaXOUThCA B IboMY 3K 1ol [lix gac 3HATTS miei
XapaKTEPUCTUKU BOHA OyJie BimoOpaXkaTuch B 1ot "Bidobpasicenusn xapakmepucmux pene”.

3HsTa XapakTepucTHKa Oyze 30epiraTuch B ONEPaTUBHIN MaM ‘ATi 1 Moke OyTH IeperyisiHyTa
IICJISE 3aKIHYEHHSI IOCIIITy Pa3oM 3 IHIIUMHU XapaKTepUCTHUKAaMU, 3HATUMHU B aBTOMATUYHOMY
peXHUMI HUISIXOM 1i akTHUBI3awii B mom "Buo x-xu".

Cnio nam ‘amamu, AKWO OY10 3HAMO KIIbKA XAPAKMEPUCMUK 8 PYUYHOMY PedtCUMi, mo &
onepamugHit nam ‘ami 6yoe 30epicamucy auuie OCMAaHHA XapaKkmepucmuKd.

[Ticnst 3aKiHYEHHS BCIX JOCIIAIB KOPUCTYBad MOXKeE 3alicaTi pe3yabTaTH MEPEBIPKU B apXiB
npotokoiB. [Ipo apxiByBaHHS pe3y/nbTaTiB NEPEBIPKU JETAIBLHO OMUCAHO B 1I. 2.4.

ITig yac MPOTOKOJIIOBaHHS B MPOTOKOJI OYAYTh 3alUCYBATUCh PE3YNbTATH BCIX JIOCIIIB, K1 Oyau
BHKOHAaHI B aBTOMAaTUYHOMY pexkuMi. i1 Toro, 00 3ampoTOKOJIIOBATH AOCH1, BUKOHAHUM B
PYYHOMY PEKUMI, HEOOX1THO MiCisl IPOBEIEHHS KOXKHOTO J0CTITY 3/11HCHIOBAaTH OKpeMe
MIPOTOKOJIFOBAHHS.
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6.7. Moaynb "OudepeHuinHe pene”

Cnyosrcums 0218 nepesipku OugepeHyitinux pene 3 2anbMiHUMU XaAPaKMepUCmuKamu.

6.7.1. CtopiHka "KoHdirypauia"

[Ticnst aktuBizauii Moayns "Jugpepenyitini pene” Ha eKpaH TUCIUIES BUBEIETHCS BIKHO
(puc. 6.10).

x

SaKpHMTH

K.onsirypauia | MaparteTpm penel F.apaKTEPHCTURA penel I'Iepeaipkal

T pucTpit CraH GiHapHOMD BXOQYy
CraHuia # mincTaHwia: ISaHLuHonga'l'HCbKa MILCT aHWIA @ po3siMEHEHKIA
MpHEAHAHHS: IDLLIHHDBKEI ATP 750 kB @ 3aMEHEHME

MprcTpil: IDMQJBDBHLLiﬁHHﬁ SARACT

MepeBipamH9i: ILlearana B.b.

[ 3araneHi XapaKkTEpMCTHEM pene

Twn pene: I.El3T-'I'I

[oEHaYEHHA Ha CReMi: IKAW'I

ticue BoTaHOENEHHA: I

HaoriHaneHWA napardeTp: |1 iy

TpHEAHAHHA pene

Magye 1 IIA-N vI

Masue 2 | IE-N -

Horep koHTakTy: |1 vI
Yacrora: IED.DD Iﬂ Mo

Puc. 6.10. CmopiHka "KoHpieypauis" dugbepeHuyitiHozo perie

Ax 1 1t pene cTpymy um Hanpyry B noisx "lpucmpin ta "3azanvui xapakmepucmuxu pene”
BBOJIUTHCS 3arajibHa iHpopMarlis mpo audepeHIiiiine pene.

B nomni "Ilpueonanns pene"” 3anatoTbesi CTpyMOBI KaHAIIU, JI0 SIKAX TPUETHYIOTHCS 0OMOTKH
TUQEPEHITIHHOTO pelie, a TAKOXK 3a/Ia€ThCS HOMEP TUCKPETHOTO BXOJY, JIO SIKOTO MPUETHYETHCS
BHUXIJTHUU KOHTAKT AUPEPEHIIITHOTO pelie.
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6.7.2. CtopiHka "lMapameTpu pene"

Ha miit cropinIi 3agaro0Tbest mapameTpu TudepeHiniHoro pese, sike nepeBipseTses. Burisn miel
CTOpIHKHM HaBeJeHHuM Ha puc. 6.11.
X
3aKpUTH

| KoHgpirypauin - MapaMeTpu pene |><apaKTepucha penel I'IepeBipKaI rapMUHiKHI

¥ BiooSpasteHHA noxueok

rCTpur aupepeHWiHME | [ Tloxutkasacrpymors |
lame ID.ZDE‘ E.O AfSconoTHa: ID. 0a0 B.O
lama 3 |2.DDD B.0 BiaHocHa: |5. [} %
rYaccnpawoeanws | [Towutkasavacom
taud > ID.DSD CEeK ASCOoTHa: ID. 020 cet
taup 33: ID.DSD Cek BigHocHa: |5. i} z
rCrpyrar HHA rToxuika 58 CTRYMONM BMWME FEPMOHIL

| IF =111+ 120 4 d j AfconTHa: ID.1 ili] %
d: |2.U BiaHocHa: |3. 000 i

Kyt scusy cTpyry |2 BigtocHa 11— —Kpoku smiHM napameTpis

a: ID.DD 5 AIr:ID.‘IDD B.0
Algug: ID.1 0o E.0

Puc. 6.11. CmopiHka "lMapamempu pene”

B noni "Cmpym ougpepenyitinuii” 3anaeThes y BITHOCHUX OJUHUISX 3HAYEHHS CTPYMY BIJICIUKA
nudepenuiinoro pene /y,¢>> Ta MiHiIMalbHE 3HAYEHHS CIPAIIOBAHHA JU(PEPEHIIHOrO perne
Iug>. Lli 3HA4EeHHS BiANOBIAAIOTh rabMIBHIH XapakTepucTHLi Ju(epeHiiHHoro pene, sKa
HaBeJIeHa Ha puc. 6.12.
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Puc. 6.12. CmopiHka "lMapamempu pene”

B noni "HYac cnpayroeanna" 3aaar0ThCs 4acu CIpalloBaHHsI CTPYMOBOI BIZICIYKH Ta 4ac
CIIPALIOBaHHS PENIE NPH MIHIMAIbHOMY 3Ha4€HH1 JU()EPEHIIAHOTO CTPYMY, BIIIOBIIHO £y >> Ta

t}:ll/l(l) >,

B noni "loxubxa 3a cmpymom" 3agaeTbest 3HaueHHs MOXUOKU 3a cTpyMoM. [Toxubka moxe
3aJ1aBaTUCh B a0COTIOTHUX OJMHULAX (BITHOCHHMX) a00 Y BIAHOCHUX (Y BIICOTKaX). SKIIO
KOPHUCTYBa4 3a/1aB 3HAUE€HHS [MOXUOKH 1y BITHOCHUX 1y aOCOTIOTHUX OJMHULIAX, TO B
po3paxyHKax 0y/ie BAKOPUCTOBYBATHUCH OUIBIIE 3 IMX ABOX 3HAYCHD.

B noni "Cmpym canvmysannsa” 3agaeTbes TN XapaKTEPUCTUKY FAJIbMYBaHHS Ta 3HAUEHHS
Koe(ilieHTa rajJbMyBaHHs (IUIbHUKA), 32 SKUM OOYUCIIOEThCS CTPYM TajbMyBaHHs. HaiOuibin
4acTo 3yCTpIYaroThCs AudepeHiliiiHi pene, B IKUX CTPYM T'aJIbMyBaHHSI BU3HAYA€ThHCS 32
BHUPA30M:

I, =(,+1,)/d, (6.2)

ne [,, ], —3HadyeHHs CTPYMIB B IUI€YAX 3aXUCTY; [ — CT B raJibMiBHil oOMoTwi; d —
1> +2 T 9

3HA4YEHHS KOoe(ili€eHTa TaTbMyBaHHS (JIUTbHUKA).

B noni "loxubxa 3a uacom"” 3a1ar0TbCsi 3HaUCHHS TOXUOOK peJie 3a yacoM. [Toxubka moxe
3aJ1aBaTUCh B a0COTIOTHUX OJMHUIAX (CEKyHIax) abo y BIAHOCHUX (y BiACOTKax). SKio
KOPHUCTYBa4 3a/1aB 3HAUEHHS [MOXUOKH 1y BITHOCHUX 1y aOCOTIOTHUX OJMHHULIAX, TO B
po3paxyHKax OyJ/ie BAKOPUCTOBYBATUCH OUIBIIE 3 IUX ABOX 3HAYCHbD.

B nomni "lloxubka 3a cmpymom euwjux eapmoHix" 3a1a€Tbcs 3HAYCHHS MOXUOKH 32 CTPYMOM
BHUIIKX rapMoHik. [ToxnOka Moxe 3a7aBaTuCh B aOCOTIOTHUX OJUHHUIIX (BITHOCHUX) a00 y
BITHOCHMX (Y BIZICOTKAX). SIKIII0 KOPUCTYBay 3a/1aB 3HAYEHHSI IOXUOKH 1y BITHOCHHX 1Y
a0COIIOTHUX OJIMHHUIISX, TO B po3paxyHKax O0y/ie BUKOPUCTOBYBATUCH OLIbILE 3 LIUX JIBOX
3HAYEHb.
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["anpMiBHa XapakTepucTUKa TU(EpEeHIIIITHOTO pelie 3 BpaxyBaHHSAM MMOXUOOK 332 CTPyMOM

HaBeJieHa Ha puc. 6.13. 3 pucyHky BUIHO, IK POPMYETHCS raibMiBHA XapaKTepUCTUKA pelie 3
BpaxyBaHHSM 3aJJaHUX TOXUOOK.

e

1

nugp>>

ud> 1

1 r
Puc. 6.13. lanbmMieHa xapakmepucmuka pesie 3 gpaxy8aHHAM MoxXubok

6.7.3. CtopiHka "XapakTepmucTukKn"

s cropinka nepeabavena st ToOyA0BU XapaKTEPUCTUK TaIbMyBaHHS pelie, 3auc Ta
3UNTYBAHHS TaKUX XapaKTEPUCTUK 3 010110TeK. 3aranbHUM BUIIISLA CTOPIHKU "Xapaxkmepucmuku
pene" HaBenenuii Ha puc. 6.14. [lepenbauena MoxIUBICTh GopMyBaHHS 010T10TEK 3
XapaKTepUCTUKaMU T'aJIbMyBAaHHS 32 OCHOBHOIO YaCTOTOIO Ta 3 XapaKTEPUCTUKAMU T'aJIbMyBaHHS
3a BULIMMU rapmoHikamu. [lepexin st po6oTu 3 numu 610;110TeKaMu 3IHCHIOETHCS IIISIXOM
[epeMHUKaHHS KHOTIOK YIpaBiiHHS ''XapaKTepuCcTHKHU 32 OCHOBHOIO YacTOTOI0'" Ta
"XapakTepUCTHKH 32 BUILIMMH rapMoHikamu"'.
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3aKpUTH

| KoHcpirgpau.iql MapaMeTpuy pene  HAPaKTERMCTURA PENE I I'IepeBipKaI BexTopHa ,u.iarpamal

I anaKTEDHCTHKH 34 DCHOBHOH YaCcTOT Ol anaKTEDMCTMKM 38 BHLLKIA raDMDHiKaMH I

~Cnucok xapakTepHCTHE:
lauep. 6.0

|HanM3HiBaHHﬂ ’raiMDHiKa ’ Joaari... |
FPeparysatu... |

Croniieaty |

Ir. 6.0

Puc. 6.14. CmopiHka "lMapamempu pene”

B niBiit wactuni nons "Cnucox xapakmepucmux" BioOpaxaeTbCsi CIUCOK 3 CHOPMOBAHUMHU
xapaktepucTukamu. TaOnuist MICTUTh TOJISl HallMEHYBaHHS XapaKTEepUCTUKU Ta HOMepa
rapMOHIKH. J{J151 XapakTepUCTUK 3a OCHOBHOIO YacTOTOO B noJil "Iapmonixa” 3aBxu Oyne
BitoOpaxkatuch uncio 1", axe He mimmsarae kopekiii. st xapakTepucTUK raJbMyBaHHS 3a
BUILMMU TapPMOHIKaMHU B 1IbOMY I10J11 B110OpakaeThCsi HOMEP TAPMOHIKH, 32 SIKOIO 31 CHIOETHCS
rajJibMyBaHHs AudepeniiiiHoro peie. Yuciao B LbOMY M0JI1 HOBUHHO BIAPI3HATHUCH BiA 1.

Bubpana 3 ciicky xapakrepuctuka Oyzae BigoOpaxaTHUCh B MOJI1 BIIOOpaKeHHS.
XapakTepucTuKa raibMyBaHHS 32 OCHOBHOIO 4acTOTO0 OyJie Bi10OpaXkaTUCh B KOOPAMHATAX:
L (6.0) — 10 oci opunar 1a It (6.0) 10 0Ci abCLHUC, a XapaKTEPUCTUKA raJbMyBaHHS 3a
BHIIMMH TaPMOHIKaMU B KOOPAMHATAX: 4 (6.0) — 10 oci opauHat Ta Iye / g (%) To oci
abcuuc.

Posrisinemo ¢popMyBaHHS XapaKTEpUCTUKU FaJIbMyBaHHS 32 OCHOBHOIO YaCTOTOIO.

Jlist moOy1oBH HOBO1 XapaKTepUCTUKU HEOOXITHO HATUCHYTH Ha KHOTKY " JlomaTu' — 3'sBUTHCS
BIKHO (puc. 6.15).
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XapakTepucTHKa ranbMyBaHHa il

HakireHyEaHHA: |

i~ KoopaHHATH TOYOK XaPaKTERMCTHEM
logud, B0

& 3aToukarm

" 3a HanpAon

|N2 ’Ir, E.O ’I.u.uq:, E.O ’ Dogari...

FPenaryearu...

il

BHAYYHTH

Ir, B0

JacTocysaru Cracysaru

Puc. 6.15. Nobydosa xapakmepucmuku 2asibMy8aHHSI 3@ OCHO8HOK 4acmomoro

B noni "Hatimenysanus" HeoOXiAHO 3a0aTH HATMEHYBaHHS XapaKTEPUCTUKH, SIKE Oy/1e
B1100pa)kaTHCh B CIIUCKY XapaKTEpUCTHK (AUB. puc. 6.14).

bynyBatu xapakTepuCTUKY raJibMyBaHHSI MOKHA JBOMa criocobamu: "3a Toukamu" Ta "3a
HanpsiMoM". Criocid BUOMPAETHCS 3a I0MIOMOI0I0 3aJIeKHUX IIepeMuKauiB B ol "Koopounamu
mouok xapakmepucmuxu". Tlepumii crioci6 nmependadae 6e3mocepeHe 3aJaHHs KOOPAUHAT KOXKHOI
TOYKH XapaKTepUCTUKH. Jpyruii — nepenbavae 3a1aHHS MTPOMEHS, SKHI TOYMHAETHCS Ha oci adbuwmc (Ir)
IiJ] 3a1aHUM KYTOM.

Jlist moOynoBH XapakTepUCTUKHA HEOOX1MIHO HAaTUCHYTH KHOTIKY "/lomaTu'" — 3’ IBUTHCS BIKHO
(puc. 6.16) abo (puc. 6.17) (3ayexHO Bif BUOPAHOTO CIOCO0Y MOOYI0BH), B IKOMY HEOOX1THO
3aJ1aT¥ KOOPAMHATH TOYKHU T'aJIbMIBHOT XapaKTEePUCTUKU Ta HATUCHYTH KHOTIKY ''3acTocyBaTtn'' —
3a/laHa TOYKa 3’ SIBUTHCA B 10J1 "Koopounamu mouok xapakmepucmuxu” (quB. puc. 6.15). B momi
B1100pa’KeHHS LIbOTO BIKHA MOSIBUTHCS BIIPI30K XapaKTEPUCTHKH, IKUW BIATOBIIA€ 3aJaHUM
KOOpAMHATaM. AHAJIOTIYHUM YMHOM 33/IaI0ThCS BC1 OJAIIBIN KOOPJIUHATH TOUOK
XapaKTEPUCTUKU T'aJIbMyBaHHS.

[Tin vac moOym0BHM XapaKTEPUCTUKH CIIOCOOOM '"3a TOUKaMu'" B BIAMOBIIHUX MOJISAX BIKHA
(puc. 6.16) 3a1a10TbCs1 KOOPAUHATU KOXKHOT TOYKU XapaKTEPUCTUKU. XapaKTepUCTUKA
raJIbMyBaHHS (POPMYETHCS NIUISIXOM 3'€THAHHS I[UX TOYOK.

[Tixg yac noOynoBu crioco6oM "3a HanpssMOM" MOCIIAOBHO 33Jal0THCSl KOOPJMHATH ITPOMEHIB, SIK1
MOYMHAIOThCA Ha Oci abuuc (Touka 3a1aeThest B ol 16" (puc. 6.17)) nig 3agaHuM KyToM (KyT
MOJKe 3a/1aBatucs koedinieHToM Haxuny (nosie "Kz2") abo B rpanycax (nose "Phi 2")). Touku
XapaKTEPUCTUKH 3HAXOSATHCS, SIK IEPETUH BIAMOBITHUX IPOMEHIB.

JloaHi TOYKM XapaKTePUCTUKU MOKHA pelaryBaT Ta BUIydaTH. J{Js 1boro HeoOXiqHO
CKOPHUCTATHUCS BIIMOBITHUMU KHOTIKAMH.
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[Ticnst 3akiHYeHHs TOOYOBU XapaKTEPUCTUKU TaJIbMyBaHHS HEOOX1IHO HATUCHYTH KHOIIKY
"3acrocyBaTu' (muB. puc. 6.15) — moOymoBaHa xapakTepucTHKa 30epexkeThes y 0i0miorenti, i
HazBa 3’sBUThCs B noJi "Cnucok xapakmepucmuk"” (auB. puc. 6.14), a i BinoOpaxeHHs
3’SIBUTHCSA B MOJI1 BiOOpaKEHHS.

KoopAWHaTa TOUKW HapaKkTepH il

Koopnuﬂa'ra TOMEH

Ir: ID.UDD B0

3aCTOCYEETH |
lawee: [0.000 B0

Cracyearu |

Puc. 6.16. Nobydosa xapakmepucmuku "3a moykamu"

KoopOanHaTa TOYKH X3apaKTEpuCTHIEN i‘

K.oopamMHaTa ToukK

le: ID.DDD E.0
Kr: ID.DDD E.O Phir: ID.DDD 2

Bamocgsa'rul Cracyeatu |

Puc. 6.17. Nobydosa xapakmepucmuku "3a Harnpsimom"

[ToGymoBaHy XapaKTepUCTUKY MOXKHA KOpeKTyBaTU. st iboro HEOOX1THO i1 BUIUTUTH Y CIIHCKY
XapaKTepUCTHK (IUB. puc. 6.14) Ta HaTuCcHYTU KHONKY ""PegaryBaru' — 3’ 4BUTbCS BIKHO

(nuB. puc. 6.15) 3 mapameTpamMu XapakTepUCTUKU FAJIbMYBaHHS, Y BIAIOBIIHUX MOJISAX SKOTO
HEOOX11HO BHECTHU NOTPiOH1 3MIHU.

[lepenb6aueHa MOKIIMBICTh BUIy4aTH 1OOYI0BaH1 XapaKTEPUCTUKH Ta KoIitoBatH ix. [[ist uporo
HEOOX1THO CKOPUCTATUCH KHOMKaMH BiANOBiAHO ""Buayyurn", "CroniroBaTu"
(mmB. puc. 6.14).

Tenep po3riasiHeMO 0coOIMBOCTI POPMYBaHHS XapaKTEPUCTUKU FaIbMyBaHHS 32 BULIUMU
rapMOHIKaMH.

BikHO 17151 popMyBaHHS XapaKTEPUCTUKH rajJbMyBaHHS 3a BUILLMMU FapMOHIKAMU Ma€ BUTJIS

(puc. 6.18).

141



XapakTepucTHKa ranbMyBaHHa il

HakireHyEaHHA: || Horep raprdoHikm: IU.UD

i~ KoopaHHATH TOYOK XaPaKTERMCTHEM
logud, B0

{5 35 adkane

{ 3a HanpAron

|N3 ’Inf Jlang, % ’I.u.utp, E.O ’ Hogari...

FPenaryearu...

il

BHAYYHTH

Inf # lane, %

JacTocysaru | Cracysaru |

Puc. 6.18. Nobydosa xapakmepucmuku 2asibMy8aHHS 3a 8UWUMU 2apMOHiKamu

B noni "Homep capmoniku” 3aja€Tbes HOMEP FrapMOHIKH, BIIHOCHO OCHOBHOT YaCTOTH, 32 KOO
OyJie mepeBIPATUCS TATbMYyBaHHS.

XapakTepucTHKa rajlbMyBaHHs OyIyeThCsl B KOOPAUHATAX : /g (6.0) — 110 OCI OpIMHAT Ta
L/ L i (76) o oci abeuuc. 1o oci abcuuc BiKIAAa€THCA 3HAYEHH TADMOHIYHO1 CKIIAI0BOT
BIIHOCHO AM(EPEHINITHOTO CTPYMY Y BifcoTkax (puc. 6.19).

HKoopanHaTa TOUKH XapaKT epRcT K il

KoopgMHaTa TOMKM |

i

Inf # I |u.unt|
SacTocysaru |
lakp: IEI.DUU B0

Cracyearu |

Puc. 6.19. BusHayeHHs1 KOOpOUHamu moyYKuU XxapakmepucmuKku

[H111 onepanii GpopMyBaHHS XapaKTEPUCTUKH 32 BUIIMMU FapMOHIKAMU 31ICHIOIOTHCS MOAI0HUM
YUHOM, SIK M1 yac (OpMyBaHHS XapaKTEPUCTUKU 32 OCHOBHOIO YaCTOTOIO.

6.7.4. CtopiHka "lNepeBipka"

3 1i€i CTOPIHKHU 3/1IHCHIOETHCS Oe3mocepe s nepeBipka AudepeHIiiiHOro pene — nepeBiparoThCs
XapaKTEePUCTUKU T'aJbMyBaHHsI, chopMoBaHi Ha cTopiHui "Xapakmepucmuka pene". CTopiHka
"IlepeBipka' HaBeneHa Ha puc. 6.20.
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3aKpUTH

| KoHcpirgpau.iql MapateTpu penel XapakTepucTUka pene  T1epesipka | BexTopHa ,u.iarpamal

Eazoei cTpyrm Ny TecToea T4k, [HAPAKTENMCTHES MaNErYBaHHA

16 1: |1.nnq A Ir WE s laue, B.o
I6:2: [.000 & i W@ -

&I £.400

! Oogarw |
4.800
Peparysarw... |

—MHoMMHa TowoR TECTYEIHHA

3.200

1.600

—
=

i
=i

Biunysuri |

_;I Brnyuuri BCi |
0.800 1.600 2.400
T max: ID.1D cek T nayau: ID.‘ID cek e I-D.29 B0 logug |2.4'I B.O Ir.e.0

—CTpYMM MNEY TECTOBO! TOYKI Io I

I1:|2.848 AI‘.SD.DD i I2:|I.585 .&I‘ISUDD 7 Eri |

E

Puc. 6.20. CmopiHka "Tlepesipka”

Cnio nam'smamu, wo xapaxmepucmuka 2aibMy8aHHs OPMYEMbCsL HA OCHOBT N0OYO0BAHOT
Xapakxmepucmuxu 3 8paxy8aHHaM odmedcets, 3a0anux na cmopinyi "llapamempu pene”.

PosrisiHemo, ik 311MCHIOETHCS EpEBIPKa XapaKTEPUCTUKHU T'aJIbMYBAHHS 32 OCHOBHOIO
4acTOTOIO.

[lepen nepeBipkoro pesie He0OX1AHO BUKOHATH PsJ] MIATOTOBYUX OTIEpallii:

« B MoJii penaryBanus "Hominanvui cmpymu niey"” 3aaar0ThCsl HOMIHAIBHI 3HAYEHHS CTPYMIB
wiey JUQepeHIHOTO 3aXUCTY, 0 SIKUX IPUETHYIOTHCS OOMOTKH IU(EPEHIIIHHOTO peie;

= B I0JI1 penaryBanHs "Tmax" 3aaeTbcsi MAKCUMaJlIbHE 3HAYEHHS Yacy, Ha MpOTs31 IKOTro
IIPOBOJUTHCS MepeBipKa oJiHIET TOUKH. Lle moTpibHO [1st 0OMeXeHHs yacy reHepariii
"TIPUCTPOEM" cTpymy y BUNIQAKY HECIIpaLtOBaHHA TU(PEPEHLIHHOTO PEIIE;

« B noJi "Thay3u” 3anaeThes yac A1 CTBOPEHHS 0€3CTPYMOBOT May3W MK CYCITHIMU
TOYKaMU MEPEBIPKU.

[Ticnst uboro GopMyrOTHCS TOUKH MEPEBIPKU peie — KOKHIN TOYIl BIATNOBIIA€ IEBHE 3HAYCHHS
CTpyMy TaJibMyBaHHS Ta JudepeHiiifHoro crpymy. [ist npuckopeHHs npouecy nepeBipku
nependadyeHa MOKIIMBICTh KOMIUIEKCHOT IEPEBIPKU pelie — MEPEBIPKU Harlepe ] 3aJaH0T MHOXKUHU
To4oK. st poro B nomi "Muoowcuna mouox mecmysanns" 3a1al0ThCsl KOOPIAUHATH MHOXKHHU
to4ok. Lli Toukn BimoOpakaroTecs B modi "Xapakmepucmuka eanvmysannsn”. KoopauHaT TOUOK
TECTYBAaHHSI MOXHA 33/1aBaTU OJHUM 3 HACTYITHUX CIIOCOOIB:
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« [UITXOM MOJBIHHOTO "KIIKY'" TOUKH B moJii "Xapakxmepucmuka eanomyeanHs ",

= 3a gonomoror kHonku " JoxaTu' (monmepenHbo KOOPAUHATA TOUKU 3a1a€THCS
MaHimyisTopoM "muma" B moni "Xapakmepucmuka eanomyeannsn'");

« 3 KJaBiaTypu B KOMOIHOBaHOMY 1011 "Tecmosa mouxka" 3 MOJaNbIINM HATHCHEHHSIM
kHonku " ogaTu' B kom6iHOBaHOMY 1011 "MHoocuna mouox mecmysanms".

Cdopmosani Touku B nodi "Xapakxmepucmuka eanomysanns’ BimoOpaxaroThCsl KOJILOPOM,
3a1aHuM B KoHQIrypauii. Kondiryparnis rpadiku BUKIMKAETbCS 3a TOIIOMOT0I0 KOMaHAH
"I'paghixa” B myHKT1 TOJIOBHOTO MeHIO "Kongicypayis".

[Ticnst opmyBanHs Tabnuil nepeadaueHa MOXKIUBICTh 31HICHIOBATH 3 3a/1aHOK0 MHOXHUHOO
TOYOK HACTYITHI KOMaH/IH:

« "Pedacyeamu" - 103BOJIsi€ 3MIHIOBATU KOOPAMHATH BUOPaHOi 3 MHOKMHU TOUYKH;

« "Bunyuumu" - 103BOJISIE BUIY4YaTH 3 MHOXHUHHU BUOpaHy TOUKY;

« "Bunyuumu 6ci"” - miciis BUKOHAHHS Ll€1 KOMaH/u OyJie BUAajeHa BCSl MHOXKHHA TOYOK.

[Ticnst BUKOHAHHS BCIX MIATOTOBYMX OIepalliii MokHa Oe31ocepeIHbO IPUCTYIIATU 0 NEPEBIPKU
muhepeHIiiHOTO pere.

Jlia uporo HeoOxigHO HatucHyTH KHONKY ""Crapt' — "[IPUCTPIM" noune nocmninoBHO
TE€HEPYBATH CTPYMH NEBHOI BETMYMHU, B 3aJICKHOCT1 Bil KOOPJAMHAT TOUOK MEPEBIPKH, K1 3a1aH1
B Ta0mu1l B oy "Muoocuna mouok mecmyeanms".

Benuuunu crpymis, siki reHepytothes "[IPUCTPOEM" no nBox cTpyMOBUX KaHalax, apecu
SKUX 3a7aH1 Ha cTopinil "Kougicypayia", BU3BHAYAETHCS 3 BUPA3IB:

[] :035'(11" 'd+l;mq))'lﬂoml;

6.3
1,=0,5-(I-d—1,,)1 (63)

HOM2 °

ne I, 1,,, KOOpIMHATH TOYKH (3HAYCHHS TaJbMIBHOTO Ta JM(PEPEHIIAHOTO CTPYMIB

BIAMOBINHO), 3a1aHi B Tabmuii "Muoocuna mouox mecmyeannsn”, d — 3nadeHns xoedimieHra
rajJbMyBaHHS (JIUTbHUKA), K€ 331a€ThCs Ha cTopiHii "Kougicypayis" (mus. puc. 6.11); [
1

HA3MBaIOTHCS MACIITAOHUMHU KOe(DillieHTaMHt).

HOMI °

— 3HA4YEHHS HOMIHAJIbHUX CTPYMIB B Iiedax 3axucty (B popmati RIO ui Benuunnu

HOM2 *

Crpymu [,,1, Gymyts renepysatucs "[IPUCTPOEM" B mpoTudasi.

[TepeBipka Oyme mounHaTUCs 3 BUOpaHOi y TaOIuUIll TOUKH. MK MmepeBipKaMu KOXKHOT TOUKH
Oyne maysa, sSika BIIMOBIAA€ 3HAYCHHIO Yacy, 3ajanomy B noii "7 naysu”.

B nmporieci nepeBipku B mepiiiomMy CTOBIII TaOHIll Oye BioOpaxaTUCh PE3YJIbTAT MEPEBIPKH:
SKIIO IepeBIpKa AAHOT TOUKH YCITILIHA, TO 3‘ABUThCA 300paxkeHHs "+", IKIIO HI — TO 3‘SABUTHCA
300pakeHHs """,

ITo3uTHBHUM BBa)KAETHCS PE3YIbTAT B HACTYIIHUX BUIIAAKAX:

* pelie CIpaLoBaJIO B TOYKAX, PO3MILIEHUX BUILE BiJ TAJIbMIBHOT XapaKTEPUCTUKHU pelie 3
BpaxyBaHHSM MOXUOOK, 3a yac, KUl He epeBUILUB 3alaHuil Ha cTopinul "Ilapamempu”;
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* peJie He CIPAIIOBAJIO B TOUYKAX, PO3MILIEHUX HUXKYE BiJ] TaJIbMIBHOT XapaKTEPUCTUKU pelie
3 BpaxyBaHHSM MTOXHUOOK.

SIK110 TOUKA 3HAXOAUTHCS B 30H1, 0OMEXEHIN XapaKTepuCcTUKaMu /, 2, siKi BIAIOBIIAI0Th
3aJlaHUM NOXUOKaM (IuB. puc. 6.13), To pe3ynbTar paxyeTbCcsi HO3UTUBHUM Y BUIAJKY K
CIpAIllOBaHHS, TaK 1 HECIIPAIIOBAHHS AUPEPEHIIIITHOTO peie.

V BCIX IHIIMX BUIMAJKaX Pe3ylbTaT Paxye€TbCs HEraTUBHUM.

B uerBepTomy Ta ’ATOMY CTOBIILSAX BUBOJATHCS 3HAYCHHS CTPYMIB, K1 T€HEPYETHCS
"TIPUCTPOEM" B nnevax audepeHIiitHoTo pese. 3HaYeHHS iX pO3paxoBYeThCs 3TimHO (6.3).

B mocTtomy Ta cbOMOMY CTOBMIISIX BUBOISITHCSI 3HAUYEHHS YCTABKH 332 YaCOM CIIPAIFOBAHHS Ta
NiiiCHE 3HaU€HHs Yacy CIpAIIOBaHHS pelie.

[Tepenbauena MOXIMBICTH 3MIHIOBATH BiOOpaKeHHS KOJOHOK TabuIll. 3aX0BaTH YU
B1100pa3uTH NEBHY KOJIOHKY TaOJIMIII MOKHA 3a JOMOMOTOI0 JIOKaIbHOI0 MeHIo (puc. 6.21).

v laud, B0
v Ir.Bo

v 2.8
v ot
v focp.c

Puc. 6.21. IHgbopmauis mabnuui "MHOXUHa mo4yok mecmyeaHHs"

[Ipouec nepeBipku 3aKIHUUTHCA MICIS IEPEBIPKU BCIX TOUOK, 331aHUX B 101 "MHooxcuna mouox
mecmyeanna". KopuctyBau Moke B Oy/Ib-sIKUIf MOMEHT 3YyIIMHUTH MPOLIEC MTEPEBIPKHU,
HaTucHYBIIM Ha KHONKY ""Cron" (micns 3anycky "IIPUCTPOIO" 306paxkenns knonku "Crapr"
3MIHUTH CBOIO Ha3By Ha ""CrTon' Ta noyHe MUraTu).

Jy1g mepeBipKH OJJHOT TECTOBOI TOUKU MOKHA cKopucTaTucs kHonkoro "Crapt' y rpynoBomy
non "Tecmosa mouxa”. 1licis npoBeneHOT IEPEBIPKHU TECTOBA TOUKA Ta PE3YJIbTAT i TECTyBaHHS
Oyne nonmanuii y Tabmuito "Muooxcuna mouox mecmyeanHs'".

PosrisinemMo 0co6auBOCTI EPEBIPKH rajbMIBHOT XapaKTEPUCTUKHU pelie 32 BULUMU
rapMmoHikamu. Ctopinka "[lepesipxa” nist 1bOoro pexuMy HaBeJleHa Ha puc. 6.22.
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X
3aKpUTH
| KoHcpirgpau.iql MapateTpu penel XapakTepucTUka pene  T1epesipka | rapMUHiKHI
Eazoei cTpyrm Ny TecToea T4k, [HAPAKTENMCTHES MaNErYBaHHA
I61: [1.000 A Inf #avip: [13.114 E % IR
6 2 |1.DDD A lavic: IB.258 @ B.0
Crapr | E . __________
E.400 = E
r~MHOMMHa TONOK TECTYBAHHS Ak
Mz |Ir1fa"l,|:|,|4t:p,°/e lgup, Bo |11, 4 12, A Jogaru |
1 ] 0.465 0.465
2 | 1743 2744 132 1372 | Peaarsama. | R
3 17.638 4.939 2.494 2.434
4 22418 5.663 2.834 2.834
5 22344 3220 1.610 1.610
B | 22418 1111 055 055 a2
1.600
o
Bungswrv || [ | Lt
4] |
8.000 16.000
T mas: ID.1D cer T nayau: ID.‘ID Cek Inf # lgwge: |-2.42 2 lang: |1.4'I B0 Inf # oy, 72
—CTpYMM MNEY TECTOBO! TOYKI MI
1: |3.128 AI'ISEI.DD i 12: |3.129 .QID.DEI & Erant |

Puc. 6.22. CmopiHka "Tlepesipka”

Touky TeCTyBaHHS 3aJIaI0ThCS B KOOPAMHATAX: 110 0Ci abctnc Ing / Lyyg (%) - 3HAUCHHS
rapMOHIYHO1 CKJIaJI0BOT BIIHOCHO TU(EPEHIIIHHOI0 CTPYMY Y BiICOTKaX; [0 OC1 OpJIMHAT

L1 (6.0) — BimHOCHE 3HaUeHHA MU pepeHtiinoro ctpyMy. KpiM KOOpIMHAT TOYKH TECTYBaHHS B
tabnuui "MHuooxcuna mouok mecmysanns" BiioOpakaroTbCsl 3HAUEHHS CTPYMIB B Ij1edax pene (/7
Ta l2).

[lepeBipka XapakTepUCTUKHU 3a BUILIUMU TApMOHIKaMH 31HCHIOETbCA MOAI0HO SIK IIEpeBIpKa
XapaKTEPUCTHKHU TAIbMYyBaHHS 32 OCHOBHOIO 4acToTor. B oMy pexxumi "[TIPUCTPOEM"
IeHEPYIOTHCSI TAPMOHIYHI CTPYMH 3 33J]aHO0 BUILIOI0 TAPMOHIKOIO.

6.7.5. CtopiHka "BekTopHa aiarpama / FapMoHikn"

Ha it cropinii BitoOpaxaroThCsi BEKTOPU CTPYMIB, SIK1 TOAAIOTHCS B IUiedl pene. J{is
raJbMIBHOT XapaKTEPUCTUKHU 32 OCHOBHOIO YaCTOTOI0, KPIM 3HaY€Hb CTPYMIB, BIIOOpaKaETHCS
BEKTOpHIa JiiarpaMa CTpyMiB. A JJisl XapaKTEPUCTUKHU 33 BULIMMH rapMOHIKaMU — FrapMOHIUH1
CUTHAJIM CTPYMIB, B SIKHX Ha OCHOBHY YacCTOTY HAaKJIaJAa€ThCS 3a/1aHa BUIA TAPMOHIKA.
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7. MOAYJ1b "CUHXPOHI3ATOP"

Mooynv "Cunxponizamop" npusnauenuii 015 HANA200XHCEHH MA NePeipKU NPUCMPOis8

CUHXPOHI3aYIT K 3apYOIdCHUX, MAK | BIMYUSHAHUX PIPM, peani308aHUX HA eleKMPOMEXAHIYHI,
HanienposiOHUKo8Ill ma yu@positi mexiyi.

[uimianizamis moxynst "Cunxponizamop” 311IACHIOETBCS 3 TOJIOBHOTO MeHIO "Modyas " KoMaHI010
"Cunxponizamop" (nus. puc. 1.2).

Monyinb CKIIa1a€ThCs 3 HACTYITHUX B3a€MO3B ‘A3aHUX (PYHKIIIOHATBHUX OJIOKIB, PO3MIILIEHUX Ha
OKpPEMHX CTOPIHKaX:

« "Koungieypayis;
n . ”.
« "llapamempu cunxpounizamopa",

« "llepesipka’.

7.1. CtopiHka "KoHdpirypauia™

3aranbauii BUrIsn cropinku "Koughieypayia” naBenenuii Ha puc. 7.1.

[l Cunxponizatop x|
3aKpUTH
K.onsirypauia I MapameTpi CHHKDDHiSaTDpaI I'Iepeaipkal
MpucTpid r—CTaH GiHapHWH BRodiE [Buxonie]
CraHuia / niacTaHuis; || @ po3iMKHEHUWNH
[ pHEAHAHHA: I @ sarEHEHHE

T pmeTpi: |S yhchrotact 5

[epesipamuMis I

I BtAIHHME CTRYR

Bropunri Ll B

UHord, IHU.UU
I Hora |53.51

s o I'I 25.00

Puc. 7.1. CmopiHka "KoHpieypauis”
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Ha cropinani "Koughicypayia” 3anaerscs iHpopMaliis mpo IpUCTPii, KU EepeBIpsIEThCS (B MO
"IIpucmpin') Ta 0OMexXeHHs 3a HaNpyroto (B oy "3minnui cmpym”).

7.2. CtopiHka "lMapameTpu cuHXpoOHi3aTopa"

3aranbHuil BUTIIAI CTOpiHKH "Tlapamempu cunxponizamopa" HaBeaeHui Ha puc. 7.2.

1 CunsponizaTop 3 x|

SaKpPHMTH

KoHspirypauia  [13parmerpy cvbzpoHizaTopa ||'Iepesip|<a|

~HorminaneH naparmetpi—— | [ [1apameTpu BikHa CHHXPOHIZAWI Hr0BEM CUHRPOHIZALIT
fhone (5000 [y ~PizHuuA Hanpyr— ~TloxubkK 58 Hanpyrok— —CucTera 1 —CucTeta 2——
Unen: 10000 B dlmir: |'2-DD B BignocHa: |3-DD % YeprysaHHa ®as: YeprysanHs as:
dimax [200 B || Agconoms [006 B AT R =l

rTia'eaHaHHa cHHspoHizaTopa |

; rPizhuua vactor | [ Tlosmikd 38 yacToTol
~Hanpyrogi geogu——————————————

im: {-0.10 i : IB.DD b : :
Cwmema1:|UA-N VI INDne vl dii i EliFoE e Hanpyra: Hanpyra:

- 010 worHa: (0.003 AR - A-B -
CueTera 2:|UB-N VI INDne vl el i AdconioTHa: I M J I J

Ky ysirkHERHS | [TlosM0kH 38 kyToM
delta; (2000 ° BinHocHa: |3.UU % T yBiMKHEHHA: IU.'I o e

e |1 :Iv 3angcn<:|'| jv ABComaTHa: IU.EU £ 2oye daz IU.DU *

U< I 2 vI Crma: I 2 vi :
BuxigHuit cHrHan: I Irnynec - I
[ I 3 vl — 30Ha HEYYT AHEOCTI |

fe |4 *I dfrnir; |0.04 Ty

a |5 = dirnax; {0.08 o

ik

—EiHapHi Bxogy—| [ BiHapHi BMsoaM |

:

Wb

EpokH StaiHMd napareTpie |

Adu: I'I.UD B
A dPhi; I'I.DD °
At ID.'ID Ty

Puc. 7.2. CmopiHka "lMapamempu cuHxpoHizamopa"

B noni "Hominanvui napamempu” 3a1at0ThCsi HOMiHAIBHI HAIIpyTa Ta 4acTOTa CHHXPOHI3aToOpa.

B momni "I1i0 ‘eonanns cunxponizamopa' 3anarotscs hi3uuni Bxoau "TIPUCTPOIO", no sikux
i ‘eHyeThess cuaxponizatop. [lone "I1io ‘eonannsa cunxponizamopa” B CBOIO Uepry
CKJIa/Ia€ThCS 3 OKPEMHX IOJIIB!

« "Hanpyeoei éxoou";
« "Binapni 6xoou";
« "Binapui euxoou”.

"Hanpyzo6i 6xo0u" — 11¢ Hapyros1 K0JIa CHHXPOHI3yI0OUOi Ta CHHXPOHI30BaHO1 CHCTEM.
Mosxnuse npueananns 1o kit Hanpyru "IIPUCTPOIO" U A-N, U B-N, U C-N. Ilpu upomy
cucTeMa 3/11HCHIOE KOHTPOJIb PUETHAHHS, HAPUKIIA, SKILO JJIs CUCTEMU | BUOpaHe
npueaHadds U A-N, To 1 cUCTeMU 2 MOXIIUBO 3aaatu juiie npuenananns U B-N uu U C-N.
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Kpim mporo, mependadena MOKIUBICTD i€ JHYBATH CHHXPOHI3ATOP JI0 IOJATKOBUX KLIT
Harnpyru. [1o 3aMOBYyBaHHIO 111 KOJIa HE BUKOPUCTOBYIOTHCS.

"Binapnui 6xoou". JIns mepeBIpKu CUHXPOHI3aTOPA 33/1al0ThCS KaHAJH, TI0 SIKUX TIEPEIat0ThCs
koMmaHu Bin cuaxporizaTopa 10 "TIPUCTPOIO" mpo 306inbIeHHS Ta 3MEHIIICHHS BETUIUHI
Hanpyru Ta yactotu (Bignosiano U>, U<, £>, <), a Takox KoMaH/11 HAa YBIMKHEHHS BUMHKada
(Q). B 3anmexHOCTI BiI TUITY CHHXPOHI3aTOpa HE BC1 KaHAIIM 3a11F0ThCs. CHcTeMa 3/ICHIOE
aBTOMAaTUYHUI KOHTPOJIb BUOOPY HOMEPIB OIHAPHUX BXOIB — HE JOMYCKAETHCS BUKOPUCTAHHS
OJIHOTO ¥ TOTO CaMOTO OIHAPHOTO BXOIYy JUISI peasizallii pi3HUX KOMaH/I.

"Binapni euxoou". J{ns cyqacHUX U(PPOBUX CHHXPOHI3ATOPIB MepeadadeHi TMCKPETHI BXOIU
3amycKy cuHxpoHizatopa Ta komanau RESET. Jlns 1miei meTn nepenbadeHa MOKJIMBICTD 3a15TH
6inapHi Buxoau "[IPUCTPOIO" ("3anyck”, "Ckud"). 5k 1 B nonepenHpoMy BUIIAJKY CUCTEMA
3/1IHCHIOE aBTOMaTUYHUN KOHTPOJIb BUOOPY HOMEPIB OIHAPHUX BUXOJIB — HE JOMYCKAETHCS
BHKOPHUCTAHHS OJIHOTO M TOTO caMOoro O1IHapHOTO BUXOAY IS peanizailii pi3HUX KOMaHI.

B nomni "llapamempu 6ixna cunxponizayii” 3a1a10ThCsl HACTYITHI MApAMETPH:

"Pisnuys nanpye" — miniMasibHa dUmin Ta MakcuManbHa dUmax nomyctuma pisHUI
HaIpyr CUCTEM, NPU KA JO3BOJISIETHCSA CUHXPOHI3ALIif,

« "lloxubku 3a nanpyzor" — BiTHOCHA Ta aOCOTIOTHA TOXUOKH;

« "Piznuys yacmom'" - MiHIMaJbHa dfmin Ta MaKCUMaJIbHA dfmax AOMyCTHMA PI3HULA YaCTOT
CUCTEM, TIPH KM T03BOJISETHCS CHHXPOHI3AITIS;

« "[oxubku 3a wacmomoro" — BITHOCHA Ta a0COIIOTHA IMOXHUOKH;

« "Kym ygimkHenHs" - MaKCUMabHUNA NOMYCTUMUMN KYT delta MK BEKTOpaMU Harpyr
CHUCTEM, TIPH SIKOMY JT03BOJISETHCSI CHHXPOHI3AIiA,

« "lloxubku 3a kymom" — BiATHOCHA Ta aOCOIOTHA TTOXUOKH;

« "3ona newymaueocmi" — 30Ha HEUYTIUBOCTI CHHXPOHI3aTOPa 3a 4YacTOTOO dfmin, dfmax —
SIKIIIO PI3HMIISI YaCTOT CUCTEM IIOTIAJa€ B 3aJIaHy 30HY, CHHXPOHI3aTOp HE BUA€ KOMaH]] Ha
3MEHIICHHS YM 30UThIIIEHHS YaCTOTH.

B noni "Vmosu cunxponizayii” 3agaeThcst HacTymHa iHGOpMAILis:

« "Yepeysanns ¢paz” — Ui CHHXpOHI3YI0UO1 Ta CHHXPOHI30BaHOT CUCTEM 33Ja€Thcs abo
npsiMme abo oOepHEeHe YepryBanHs ¢as;

« "Hanpyea" — nnst TBOX CUCTEM 3a1a€ThCS HANIPYTA, sIKa BUKOPUCTOBYETHCS IS
i ‘eqHaHHS cUHXpoHI3aTtopa. [lependaueni HactynHi Hanpyru: A-N, B-N, C-N, A-B, B-C,
C-4, B-4, C-B, A-C, A-B-C, A-C-B, AB-BC-CA, AC-CB-BA;

« "T ygimknenns" — 3a1a€ThCs peaJbHUM Yac CHpaLIOBaHHS BUMHKa4ya. BUKOpUCTOBY€eThCS
IUTsl BIATBOPEHHSI CHHXPOHI3aIlii 3 BpaXyBaHHSM Yacy CIIPAIIOBaHHS BUMHUKaJa, Ha SKHN
MOA€THCS KOMaH/1a Ha YBIMKHEHHS B1Jl CHHXPOHI3aTOPa;

« "3cye ¢haz" — 3amaeThes 3cyB a3z MDK CHCTEMaMHU, sIKI CHHXPOHI3YIOTBCS, 00YMOBIICHUM
rpynaMi 3‘e€JHaHHS TpaHC(OPMATOPIB;
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GRAN Test System 3.1

« "Buxionui cuenan" — 3amaeTbcsi popma CUTHAITY, SIKUM TeHEPYETHCS Ha BUXO/I1

CHUHXPOHI3aTOPOM ITICJIsi BAKOHAHHS BCIX yMOB cuHXpoHi3alii. [lepenbaueHi HacTymnHi1

¢dbopmu curnany: "Iunynvc”, "Henepepenuii”,

o

"Biocymmuiu".

B noni "Kpok 3minu napamempig” 3a1at0ThCsl KPOKH JUTsl TUCKPETHOT 3MIHM PI3HULIL HAIPYT,
PI3HHULI KYTIB MDK HalpyraMu Ta pi3HHULI 4acTOT BiANOBigHO cucteM 2 Ta 1. L1 3HaueHHs
BUKOPHUCTOBYIOTBCS JJIsl AMCKPETHOT 3MIHU BIIOBIIHUX MMapaMeTpiB Ha cTopiHui "Ilepesipka”

(muB. m. 7.3).

7.3. CtopiHka "lMepeBipka"

3araqbHHI BUTIIA 1TI€T CTOPIHKY HaBEJIEHUH Ha puc. 7.3.

1 CunsponizaTop

SaKpPHMTH

KquJirgpauiql MapareTpi cuHspoHisaTopa  [epesipka |

Fhi: IIJ.IJIJ i
f: ISU.UU My

CucTema 1  CucTema
U:I‘IDD.DD B LI:|1D1.DS

Phi |D.DD

B
f: |49.98 My

du:fios |[2le
S T
d[002 |2

B

rMHO#MHa TOYoK TECTYEAHHA

Crapr
|dU,E ’dF‘hi,° ’df, 'y ’dF‘hi Ji ’dF‘IAl Hoaatu |

M
S
2 1.76 n.ao -0.09 Fegarysari...
3 165 000 -0.03
4 217 000 01z
5 229 0.00 011
E 1.71 .00 0.09 Brianyypmi |
7 178 000 0.08 -
4 » Bunyquri eci |
Pesur nepesipks— | [ CHHRpoHocKon
HIKHD CUHADOHISALI P o
[1apatdeTam rMages.. |
F-cT UMk niE: |3
Tnayzu: |2.D CEK a0 -307
rlleuakicTe Sk
dUsde {0500 Bie
difdt {0100 Tude 180

BikHO CHHSpOHIZaLT

dl. B

______________________________________________

1.60

010
di|-01d4 Ty

dl:f-012  |B

df. T

~E.ormaHau

=@ U@ f

f

Crapt |

Puc. 7.3. CmopiHka "lMepesipka”

Ha cTopiniii po3MilieHi HacTyIHI MOJs:

= "Cucmema 1";

» " Cucmema 2",

« "Mnoowcuna mouoxk mecmyeanms'';

« "Peoicum nepegipku";
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« "lllsuoxicme 3minu";
« "Cunxpomnockon';
« "Bixkno cunxponizayii”;
« "Komanou".
[Mone "Cucmema 1"

B npomy mosti 3a1a10ThCs MapaMeTpu CUCTEMH, 3 SIKOIO Oyne 3iicHeHa cuaxponizaiis. i
rapaMeTpy € HE3MIHHUMHU Ha MPOTs31 IPOLEeCy CUHXPOHI3alli. Y BIANOBIHUX MOJISIX 33al0ThCS
3HaueHHs BennuuHu Hanpyru U (ii girouye 3HaueHHs), moyaTtkoBa (asza Phi Ta yactora f. [licis
3amycKy pexumy curxponizanii "TIPUCTPIN" Gyze renepyBaTh Ha HAIPYroBuii BXix cuctemu 1
CHUHXpPOHI3aTOpa HANpPYTy 32 HACTYIIHUM 3aKOHOM:

u=~2-U-sin(2-7- f + Phi).

B nomni "Bikno cunxponizayii” mapamerpu cucteMu | BimoOpa3sThCs y BUTIISIAL IBOX B3aEMHO
MEPIEeHIUKYIIPHUX NPSAMUX, K1 IEPETUHAIOTHCS B TOYL[ MOYATKy KoopaAuHaT. BinHoCHO wiel
TOYKH BIIPaXOBYIOThCS NapamMeTpu cuaxpoHizatopa dUmin, dUmax, dfmin, dfmax, 3HaueHHs
SIKUX 3a7aI0ThCs Ha CTOPIHIN "Tlapamempu cunxponizamopa”. Ha 0CHOB1 IMX 3HAYEHb
B1100pa)kaeThCsl MPSIMOKYTHUK — BIKHO CUHXPOHI3allii.

ITone "Cucmema 2"

B upomy o 3a1at0ThCs MOYATKOB1 NApaMETPU CUCTEMH, SIKa CHHXPOHI3Y€EThCS. Y BIANOBITHUX
MOJISIX 33/1aI0ThCS 3HaUeHHs Beamynan Hanpyru U (ii xiroue 3HaueHHs), mouarkosa ¢asza Phi ta
vacrota f. Y nonsx dU, dPhi, df BinoOpa3sthcs pi3HUIN BIIMOBIIHUX MapaMeTPiB CHCTEMH 2 Ta
cucremu 1. KopuctyBay Mo’ke TakoX 3a/1aBaTu y BIANOBIIHUX MOJISAX 3HAUEHHS PI3HUILb
napametpiB cuctemu 2 ta cucrtemu | — dU, dPhi, df. B upoMy BumaaKy 3a IUMH 3HAYSHHSIMH Ta
3HaYCHHSMU TapameTpiB cucteMu | OyayTh aBTOMaTHYHO PO3PaXOBYBATHCH MMapaMETPU CUCTEMHU
2 Ta BimoOpakaTuCh y BiAMOBIMHKUX moJisix. TecToBa Touka 3 3amanumu koopauaaramu dU ta df
B1100pa3uThCs y BUIIISIIL XPECTUKA B 1011 "Bikno cunxponizayii”. MoxHa Tako 3/11HCHIOBATH
JUCKPETHY 3MIHU IIUX IapaMEeTPiB 3a JOTMIOMOT0I0 KHOTIOK 13 CTpUIKaMH, sIK1 pO3TalllOBaHi CIIpaBa

BiJI BinmoBimHuX moiiB. Kpok 3miau 3amaeThest Ha cTopinui "llapamempu cunxponizamopa” (nus.
m. 7.2).

[Tapametpu cuctemu 2 MOXHa 3a/1aBaTH 13a JOMOMOro0 Kypcopa "mumi". s nporo HeoOX1i1HO
KypCOp MHIII MIABECTH B MOJ1 "BikHo cunxponizayii” 10 BIIMOBIIHOT TOUYKHU (KOOPIUHATH
ODKy40i TOUKH Bi0Opa)katoThCsl B HUKHIN 4acTUHI N0 "Bikno cunxponizayii) Ta HATUCHYTU
Ha JIIBY KJjaBimry "muii" — BUOpaHa Touka 3a(iKCy€eThCs B MO, @ Y BIANOBIIHUX MOJISAX
"Cucmema 2" BimoOpa3saThCs po3paxoBaHi 3HAYCHHS MTapaMeTPIiB CUCTEMHU 2, sIK1 BIIMTOBIIAIOTH
BUOpaHii TOYIII.

[Tone "Bixno cunxponizayii”
B upomy 1o BimoOpakarotscst B koopaunatax dU ta df:
» [apaMeTpu CUHXPOHI3aTOPa, K1 BIIOOpaKaroThCsl Y BUTIISA1 MIPSIMOKYTHHKA;

« JIONyCTUMA MMOXHOKa mapaMeTpiB CHHXPOHI3ATOPA;
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» 30HA HEUYTJIMBOCTI CHHXPOHI3aTOPa 3a 4YacCTOTOIO;

» TECTOBA TOYKA, KA BIAMOBIIA€ BIIHOCHUM KOOPAMHATAM CUCTEMU 2, sIKI BU3HAYAIOTHCSA K
PI3HULA BIINOBIIHUX MapaMeTpiB CUCTEMHU 2 Ta CUCTEMH 1;

» MHOKHHA TECTOBUX TOUYOK, ChopMOBaHUX B TaOIu4HIi dhopmi y ol "Muoocurna mouok
mecmyeanHs",

« JIiHIT 0OMEXEHHS 32 HAMPYrolo Ta 4acToToro. [1o3a Mexxamu 1UX JIHINA HEMOXKIHBO
chopMyBaTH TECTOBY TOUKY;

« rojorpad 3MiHM MapaMeTpiB cUCTEMU 2 MiJ] Yac CUHXPOHI3allii, AKUil popMyeThes Mif] yac
TECTYBaHHSI.

BuxopucrtoBytoun y noini "Bikno cunxporizayii” 1okanbHe MEHIO, MOYKHA 3/1IHCHIOBATH TTEBHI
omeparii o BUOOPY TOUKHU MEPEBIPKU Ta MACIITAOYBaHHIO 300payKCHHSI.

SIK110 KOpUCTYBa4 X0ue 3MIHUTHU NAIITPY KOJIbOPIB BiJoOpaskeHHs B 1ol "Bikno cunxponizayii”,
TO oMy HEOOX1HO iHIIani3yBaTH komanay "I pagixa" B mento "Kougizypayia". Ilicns uporo
Ha €KpaH MOHITOpa BUBENEThCA BIKHO (puc. 7.4)

kondirypaum rpagmo x
* Erpan " Mporokon
—Tlone Eld0BpaKeHHS —Crra
Por: I__I ¥ BiaotpameHna
Oci: ._I Kaonip: l__l
Haammek: .J Tun: IE
r—BikHO cUHxpoHisaul ~CTpinka cuHXpOHOCKONE
XapaKTepumuKa:.;I Eimgua:.;l
I'onuﬁm:.;l Komaﬂuu:.;l
HBiMKHEHHﬂZ.;I
T O4KH TECTYESHH: ~PesynsTar TECTYESHHA |
MHD)KMHBTDHDKTBCTHBBHHHZ.;I chiu.lHMﬁ:.;I
TECTDBaTU‘-IKaZ.;I Hegcniu.lHun:.;I
BMﬁpaHaTqua:.;I HeBMSHaHeHMﬁ:E;I
3ac1'ochaTH| Cracysati

Puc. 7.4. KoHgpieypauisi epacpiku

KopucryBau npu 101omo31 HbOro BikHa MOXKE 3MIHIOBAaTH T0JI€ BIOOpaKEHHSI, CITKY, a TAKOXK
3a/1aBaTu Oa)kaH1 KOJIbOPH Y BIKHI CHHXPOHI3a1li, CHHXPOHOCKOIIA.

[Tone "Mmnoowcuna mouox mecmysanmns"

B npomy moni popmyerhest Tabnuiis 3 BITHOCHUMU KOOPAMHATAMH CUCTEMH 2, SKa
cHHXpOHI3yeThes 3 cuctemorto 1: dU, dPhi, df. 11i xoopanHaTH MOXHA 33aTH OJJHAM i3 TPHOX
Croco0iB:
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» 3amaru TectoBy Touky (dU, df) B noni "Bixno cunxponizayii” 3a jomomororo "mumri" i
3MIACHATH MOJBIMHMM "KITIK" (32 BUHATKOM pexumy "3aoana mpaexkmopis');

« BuOparu tectoBy TouKy (dU, df) B noni "Bixno cunxponizayii” 3a nomomoroo "murri" i
HaTUCHYTH KHOTIKY " omaTu" B noni "Muoowcuna mouox mecmyeanus”,

» 3aJaTH 3HAYCHHs KoopauHaT TecToBoi Touku (dU, dPhi, df) 6e3nocepenabo y mosi
"Cucmema 2" 1 natucuytu kHonky " logatu" B momni "Muoowcuna movox mecmysanns’”.

B noni "Muoaswcuna movox mecmysanns" nepeadaueHa MOKIJIUMBICTh BUIY4aTH OKPEMI TECTOBI
TOYKH, BUJTy4aTH BCl TOUKHU Ta peJaryBaTu okpemi BUOpaHi Touku. Jljig Hboro HEOOX1qHO
ckopucratuchk kHonkamu ""Pexarysaru', "Buayuntu', "Buayuntu Bei''.

Bino6paxeHnHs koJOHOK Tabuuul "Muoowcuna mouok mecmyeanna" MOXKHa 3MIHIOBAaTH 3a
JOTIOMOT OO JIOKaJIbHOTO MEHIO.

[Tone "Peoswcum nepesipku”

B npomy mouti 3a1a€Thes pexuM MepeBIpKU CUHXpoHI3aTopa. [lepeadaueHi HaCTyIHI PeKUMHU
MEePEBIPKHU:

« "Bixkno cunxponizayii”;

« "Jlinitina mooenv ",

« "Heninitina mooens";

« "3aoana mpaexmopis".
Pexxum "Bixno cunxponizayii”

B npomy pexxkumi nepeBipsieThesi BIKHO CUHXPOHI3allli — Y CUHXpOHI3aToOp Oy/ie 1aBaTu CUrHal
Ha YBIMKHEHHs BAMHKa4a, KOJH TECTOBI TOUKH, SIKi XapaKTePH3yIOTh OYATKOBHI CTaH CHCTEMHU
2, 3HAXOJATHCS B MEXKaxX MPIMOKYTHHKA, OKPECIIEHOT0 ImapaMeTpaMu cuaxpoHizaropa dUmin,
dUmax, dfmin, dfmax, au cuaxpoHizatop He Oy/e 1aBaTH CHTHAI Ha YBIMKHEHHS BUMHUKAJa,
KOJIM TOYKH, SIKi XapaKTepU3YIOTh CUCTEMY 2 3HAXOAATHCS 11032 MEKaMU MPSMOKYTHHKA.

Cain maMm‘sTaTH, IO MiJ] Yac IPOBEACHHS TECTYBaHHS CHHXPOHI3ATOPA B LIbOMY PEKUMI 3MIH
rapaMeTpiB CUCTEMH 2 — HAIIPYTHU Ta YaCTOTH HE BIAOYBAETHCS, TOOTO ITHOPYIOTHCS KOMaH/H Bijl
CUHXpOHI3aTopa Ha 30UIbIIEHHS (3MEHIIECHHS) YaCTOTHU Ta HAIlPYTH.

VY Bumnajaxy, KoJau CUHXPOHI3aTOp HeE M0Jja€ CUTHal HAa YBIMKHEHHS BUMHKaya, TeCT Oyjie
MIPOBOJUTHCS NMPOTATOM 4acy, IKUW BIAMOBIIa€ KUIBKOCTI HUKIIB N (IOBHUM 00€pTaM CTPUIKH
CUHXPOHOCKOIIa), TOOTO MPOTArOM Yacy

T=N/Af,
ne Af — pi3HUIS 4aCTOT MK CHCTEMaMH.
KumpkicTs nmkiniB N 3amaerses B o "Kinbxicmo yukiis”.
Pexxnm "Jlinitina mooenv "

[Ticnst 3anmycKy pexxumy MepeBIpKU B 3aJIeXKHOCTI BiJ KOMaH]l, OTPUMaHMX B1Jl CHHXPOHI3aTOpa
Oy/€e 3/ilfiCHIOBATHCh 3MiHa HATIPYTH Ta YaCTOTU cucTeMu 2 10 nonyctumux Benmmaun (AU, df),
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IICJIS BOTO B MOMEHT, KOJIM dPhi 3HaX0IUThCS B JOMYCTHMUX MeXkax (Bi3yalbHO
B1100pa)Ka€THCA MOJIOKEHHIM CTPUIKA CHHXPOHOCKOTIA) CHHXPOHI3aTOPOM Mae hopMyBaTUCS
CUTHAJI Ha YBIMKHEHHSI BUMHKayYa.

3MiHa HaNpyry Ta 4aCTOTU CUCTEMH 2 OyJie 31IICHIOBATUCH 3a JIHIMHUM 3aKOHOM:
|, =1, xdf /dt-t,
U, =U,xtdU/dtt,
ne df /dt, dU/dt sinnosinHo mBHAKICTE 3MiHK YaCTOTH Ta HATIPYIH, BEJIMYUHHU SKUX
3a/1al0ThCS Y BIAMOBLAHUX 10X "[Ileuoxicms 3minu”.

B upomy pexxumi nepeBipku noje "Kinokicms yuknig" 3MiH0€ThCA Ha "Tmax", B AKOMY
3aJIa€ThCSI MAaKCUMAJIBHUM Yac MPOTSITOM SIKOTO OYIKY€EThCS CHHXPOHI3AIlis.

Pexum "Heninitina mooens"

Le#t pexxuM nependayeHunil 11 nepeBipku poOOTH CHHXPOHI3aTOpa B yMOBaX, MaKCUMaIbHO
HaOJIMKEHUX 70 pealibHuX, TOOTO 3 BpaXyBaHHSM MOJeliel TeHepaTopa, TypOiHM 3 BIANIOBIIHUMU
CUCTEMaMHU pEryJIIOBaHHS — YaCTOTH Ta HaIIPYTH.

Monens pyxy TypOoarperara Ha X0JIOCTOMY XO/Ji1 IIPH 3MiH1 4acTOTH 00epTaHHs B Mexkax 2700 —
3300 00./xB. MOXkHa NPEACTABUTH JIHIMHUM JU(PEPEHLIHHUM PIBHSHHSAM MEPLIOTO MOPSAKY:

T doy
J dt

-M;+k, -0 =0, (7.1)

ne T, — mocriiina yacy pyxy o6epToBux mac Typboarperara; @y — KyroBa 4acToTa 00epTaHHs
Typboarperara; M — obeproBuii MOMEHT TypOiHu; Kk, — KoedillieHT onopy, SKHil BU3HAYa€e

BTpaTH TypOiHU Ha TEPTS 3 HOBITPSIM Ta B MIIIMIMITHUKAX TypOoarperara.

Monens TypOiHM IpeACTaBIeHa IHEPLIHHOIO JAHKOIO IEPUIOTO MOPSIKY, PIBHSAHHS SIKOT Ma€e
BUTJISIL:

M
TTd T

+M;—-pn=0, (7.2)

ne 1} — exBiBaJIeHTHA IOCTiifHa 9acy TypOinu; M ; — 00epToBUil MOMEHT TypOiHH; 1L —

MIOJIOXKEHHSI PETYJIIOI0UNX KiaraHiB TypOiHH, yepe3 K1 3[1HCHIOETHCS BIYCK Mapu B TypOiHy.

[Ipunyckaemo, 1110 Ha XOJOCTOMY XOJ1 MPALIO€ PEryasTOp MBUAKOCTI OOEpPTaHHS, Ha SIKUH Ji€
CUHXPOHI3ATOp 1 KU B CBOIO UEpry Jl€ Ha PEryiIo0Yl Kiananu TypOinu. PiBHSIHHS perynsTopa
LIBUKOCT1 00EpTaHHS 3 BpaXyBaHHAM OOMEXXEHb Ma€ HACTYITHUM BUTJISA:

n= kp.'{.o '(0)1" _O)yCT >

(7.3)
Mmin < M < Mmax ’

ne k

puo — KOCHIIEHT MOCHIICHHS PEry/sITOpa IBHAKOCTI 00CPTAHHS, BEINYNHA, sIKa 0OCPHEHO

TPOTIOPLIiliHA CTATU3MY PETYIIIOK0Y0] XapaKTEPUCTHKH CUCTEMH PETYIIFOBAHHS; ., — YCTaBKa
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perynsaTopa IMBHIKOCTI, Ha 3MIHY AKO1 Jlie CHHXPOHI3aTOP B ITPOLIECI CHHXPOHIZAIIL; W, o\ [l .
— 0OMe)XEeHHsI Ha MIepeMILIEHHS PEry/II0I0UNX KIIanaHiB TypOiHH.

[1ig yac po6oTH renepaTopa Ha X0J0CTOMY XO/1, KOJIM BIACYTHII CTpyM B OOMOTIII CTaToOpa,
TOOTO BIACYTHS pEaKIlisl SIKOPs, €JIEKTPOMArHiTHUI CTaH reHepaTopa ONMUCY€EThCS

TU(pEepeHLIHHUM PIBHIHHAM MEPLIOro MOPSIKY:

"

dE.
To—t+E,~Uy =0, (7.4)

ne T, — mocriiiHa 4acy eNeKTPOMArHiTHOTO CTaHy reneparopa; £, — Haanepexiaua e.p.c. no

MOTIEPEYHii 0Cl reHepaTopa, sika MponopiiiiHa MOTOKO3YEIUIEHHIO 0OMOTKH CTaTOpa reHepaTopa;
U, — Hampyra Ha KiTbIIX pOTOpa 0OMOTKH 30y/IKEHHS TeHepaTopa, SKa y BITHOCHUX OJMHHUIIIX

pIBHA BEJIMYMHI CUTHAJy CUCTEMH PETYJIIOBaHHS CTPYMY 30yIDKEHHS T€HEepaTopa.

[Tpu poOOTi renepaTopa Ha XOJIOCTOMY XO/I1 HAIIpyra Ha 0OMOTIII CTaTOpa reHepaTopa piBHa
HaJIepexiaHiii e.p.c., Tooro U = Eq . 3 BpaxyBaHHSM LIbOT0 piBHAHHS (7.4) MOXHa 3anUCcaTH y
BUTJISIIL:

dU
Ty~ E+U:=U, =0. (7.5)

[IpakT4HO BC1 Cy4acHi MOTYXHI1 T€HEPATOPH Ha €IEKTPUYHUX CTAHI[ISIX [IPALFOIOTh 3
TUPUCTOPHUMHU 200 OE3LIITKOBUMU CUCTEMaMU 30y DKEHHSI, SIK1 KEPYIOThCS PETryIaTOpaMHU
30yDKeHHS CHIIBHOT [Tii. 3 BpaXyBaHHSM TOTO, IO 111 CHCTEMH 30y KEHHS Pa30M 3 CUCTEMaMu
PEryIIOBaHHS € MPAKTUYHO OE31HEPLINHUMU, PIBHIHHS PEryisiTopa 30y KeHHs CUIIbHOT A1l
(Hampyra Ha KUIbLISIX POTOpa y BITHOCHHUX OJIMHUIIX PIBHA CUTHATY Ha BUXO1 CUCTEMU
PEryIIoBaHHs) Ma€ BUIIISL

dU,

Up =koy - (Ur Uy, )+ kyyy - r (7.6)

Uy <U, <U

P.min P.max

ne kg, ky;; —KoedilieHTH NOCHICHHS 110 KaHAIaX BIIXHICHHS HAIIPYTH Ta [0 MOXiIHIH Bi
Hanpyru; U yer — YCTaBKa PETyISTOpA 110 BIIXHIICHHIO HAMPYT'H, HA 3MIHY SIKOI Jii€

cunxpoHizarop; U U — 0OMEXEHHSI Ha CHTHAJI THPHUCTOPHOI CUCTEMU 30Y/IKEHHS.

P.min > ~ P.max

SIK BUJHO 3 PIBHSHB, SIK1 OMKUCYIOTh PETYIATOP CUIIBHOI Ali, B HUX BIICYTH1 KaHAJIU MO MOXITHUX
BiJl CTpyMy 30y/KEHHS, KyTa BUOITY pOTOpa, Ta BIIXUICHHIO YaCTOTH. Take JOMyIIEHHS €
[IPaBOMIPHUM, TOMY LIO 111 KaHAIH JIF0Th IPAKTUYHO M1 Yac 30ypeHb B cucTeMi Ipu poOoTi
reHepaTopa MnapajiebHO 3 CUCTEMOIO.

TakuMm unHOM, piBHSHHS (7.1) — (7.6) 3 TOCTaTHHOIO TOYHICTIO OMUCYIOTh MOBEIHKY TYpOiHU Ta
reHeparopa nmpu poOoTi arperata Ha X0JI0CTOMY XO/I1 1 aJICKBaTHO BIITBOPIOIOTH MPOLIECH MTPH
CHUHXPOHI3aIlii TeHepaTopa 3 CUCTEMOIO.
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Monens peanizoBaHa y BIAHOCHUX oAuHHLSX. 1111 yac 1i peanizaiii BeTMYMHU HANIPYTH Ta
YaCTOTH MPUBOAATHCS 10 IMEHOBAHUX OJMHUIIH 3 BpaXyBaHHSM HOMIHAJIbHUX MTApaMETPiB
HaIpyTy Ta YaCTOTH, K1 3aal0ThCs Ha CTOpIHIN "[lapamempu cunxpornizamopa” B moi
"Hominanwvhni napamempu".

[TocTiiiHi yacy Ta KoeilieHTH, K1 BAKOPUCTOBYIOThCS B Mojeni (7.1) — (7.6) 3aaani
yCepeIHEHUMH 3HAUEHHSIMHU JUIsI IOTY)KHUX TypOoreHepaTopiB. 3HauU€HHs X HACTYIIHI:

Tj =5¢;1T, =0,5¢; kp.q.0 =-15u, =0 .. =Lk, =0,01;
T,,=5c;ky, =50k, ==10;Up o =0;Up =1

P.min P.max™

[Ipu HEOOX1AHOCTI KOPUCTYBA4 MOXKE 3MIHUTH 33/1aH1 napameTpu. s nporo HeoOXiaHO
BIJIKPUTH J11aJI0roBe BIKHO (pHC. 7.5) musixoM HaTucHeHHs kHonku " [lapamerpu monei'.

NapameTpy moaeni Typboarperara x|
— TyphiHa
Tk IB_DD CEK
A 03]
b 4 1 & b 1 o > T ID_ED CEK
pTr +1 pPTy+k
4 o kpuo I-‘I 5.00 B.O
K rriin: ID.DD B.O
Hoon e
_/_ 4 kp.q.o H raw: I'I.DD E.0
Honin
Wyer kor: IU.U1 B.0
rTeHepaTop
Tdl: [5.00 ce.
o 1 r
E M E ke I-ED.DD E.0
Ty +1
Kl I-'I 0.00 E.O
i ¢
Py Up. ik ID.DD B.O
Up.ma: |2_50 E.O
_/Ujﬂ=
kDU
Up. it 7
T
SacTocysaTH | CracyeaTii |

Puc. 7.5. BikHo 3miHu napamempig modesi mypboagpesama

Jliia uudposoi peanizauii mogeni (7.1) — (7.6) 3acTocoBaHMil )KOPCTKUI HEABHUNA METOJI IEPLIOTO
OpAAKYy — HessBHUM MeTox Elinepa.

[Ipu BuKOpUCTaHHI HENIHINHOT MOJIEIII PEKUMY MEPEBIPKHU B KOCTI CHHXPOHI30BaHO1 CUCTEMU 2
BHKOPHUCTOBYETHCS MOeIb (7.1) — (7.6). I1ig uac po6OTH 3 1i€10 MOJICTUTIO YCTaBKU PETYIISTOPIB
LIBUKOCT1 00€pTaHHs Ta peryistopa 30yKeHHs CUJIbHOT J1i IO KOMaH/I1 Bl CHHXPOHI3aTopa
3MIHIOIOTBCS 3 IIBUJKICTIO, AKa 3a1acThes B o "[llsuoxicme 3minu”.
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Pexxum "3aoana mpaekmopis”
Le#t pexxuMm nependayae 3MiHY HaIPYTHU Ta YaCTOTH CUCTEMH 2 3a 3a/1aHOIO JIIHIHHOIO
TPA€EKTOPIELO.

TpaekTopis 3MIHM MOK€ 33JaBaTUCh OJHUM 3 JIBOX CIIOCOOIB. 3a MEPIIUM CIIOCOOOM MOYaTKOBE
Ta KIHLIEBE 3HAUEHHS 3MIHU MOJYJISl HAIIPYT'H, KyTa Ta YaCTOTHU 33Ja€ThCs 0€3M0CEPETHBO Y
BIIMOBITHUX TOJISIX TpymnoBoro noJis "Cucmema 2" (puc. 7.6).

x
3aKPUTH
| KoHcpirgpau.iql MapaMeTpu CHHMpoHisaTopa  [Epesipka I
—CucTera 1 Cuctera —BikHO CHHApOHIZaWT
Movarok| KiHeue | Movaror| KiHeus | dl. B
;{10000 B U:{10062 {10019 B dU:|0EZ2 019 E
Fhi: j0.00 & Phi: {0.00 1647 ¢ dPhi|0.00 16.47

f:{50.00  Tu {4388 |4395 Tu dR)072 005 Tu . @

Crapr |

dFt Hoaari

b HOMMHA TouoK TECTYEIHHA

Ne | [dut.B [dPmin,e

160

df 1,y [dJ 2B

7 | 25 000 01 033 129 Pesarysamd. 1

B rnyuyiAri4

4| I _;I Bunyuumu eci

—Pesur nepesipk—— | [ CHHEpoHockon

Il [

I 3anaHa TpaskTopia j o

[ aparenpd Mogen.. | -1.60

Tmax: I CEK
Tnayzu: IZ,D cek | ||90° -0 0,10 0,10

df {014 |Tu du:f0.93 B df. My

rWenakicTs sMindg

dUHdt:IU,EDDD Bic —K.omaHau I

df/de[0.0741 Fude 1o e ke b @ Kk @

Puc. 7.6. Pexum riepesipKku 3a 3a0aHO0 mpaekmopieto

3amana JiHIMHA TPAEKTOPISA BioOpaXkaeThes B Mo "BikHo cunxponizayii”.

3a apyrum cnoco0oM MOYaTKOBY Ta KIHIIEBY TOYKH TPAEKTOPIi 3a1af0Th OE3MIOCEPEAHBO B MOJI1
"Bixno cunxponizayii” 3a nonomMoroto Mauinynsropa "muma". [Ipu oMy 4iCiIOB1 3HAYCHHS
rpadiyHO 3aJaHUX TOYOK TPAEKTOPIT BIAOOPAXKAIOTHCS Y BIAMOBIIHUX MOJIIX IPYHIOBOTO MOJIS
"Cucmema 2".

[IBuKICTH 3MIHM HANIPYTd Ta YaCTOTU BU3HAYAETHCS Ha OCHOBI 33JJaHOT TPAEKTOPIl Ta HA OCHOBI
MIBUJIKOCT1 3MIHM HAIIpyru a00 MIBUJIKOCTI 3MIHU YaCTOTH, SK1 33Jal0ThCS Y TPYIIOBOMY ITOJI1
"[1Ileuokicmo 3minu".

[Ticnst 3anmycKy nepeBipKH B LIbOMY PEXXHMI1 3MIHA HANIPYTy Ta YaCTOTHU Oyze 3/11HCHIOBaTUCS
3T1IHO 33JIaHOT TPAEKTOPIi Ta 3 BU3HAYEHOIO IMIBUJIKICTIO IO MOMEHTY I10J1a41 KOMaH ! Bif
CHUHXPOHI3aTOpa Ha YBIMKHEHHS BUMHKaua a00 MpU JOCSITHEHH1 KIHIEBOT TOUKH.
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[Tone "Cunxponockon”

B npomy nosni BitoOpaxxaeTbcs CHHXPOHOCKOII, CTPUIKA KOTO 00epTAETHCS 3 HACTOTOIO
KOB3aHHS, SIKa B CBOIO U€Pry BU3HAYAETHCS K PI3HULA YacTOT CUCTeMH | Ta cuctemu 2.

ITone "Komanou"

B npomy nouni BitoOpakeHa curHaizaiisg KOMaH] Ha 30UIbIIeHHs (3MeHIIeHHs ) yacTotu (f>, {<)
Ta 30uIbiIeHHs (3MeHuIeHHs) Hanpyru (U >, U<). [npopmaris npo KoMaHI1 OTPUMYETHCS BiJ
CHUHXpOHi3aTopa uepes 3a1adi B "[IPUCTPOI" 6inapHi BX0M, AKi BU3HAYAIOTHCS HA CTOPIHITI
"Ilapamempu cunxponizamopa". Ilpyu HasBHOCT1 KOMaH/IU BIINOBIIHA JIAMIIOYKA
B1J100pa)kaeThCsl YEPBOHUM KOJIBOPOM, MPHU BIACYTHOCTI — CIpUM.

7.4. 3pincHeHHA NepeBipKU CUHXPOHI3aTopa

[Ticnst 3an0BHEHHS BCIiX MOJIIB CTOPIHKU "[lepesipka” MoxHa 6e310CcepeIHbO IPUCTYIIUTHU 10
MepEeBIPKU CUHXPOHI3aTOPA.

Jliig uporo HeoOXxiaqHO HaTucHYTH KHONKY ""Crapt". 3rigHo 3axanux napamertpis "T[IPUCTPIN"
[IOYHE T'€HEePYBATU HAIIPYI'H MIEBHOI BEJIMUMHH, 3aJI€KHO B/l PEXKUMY IEPEBIPKU.

Bbyne 3nilicHIOBaTHCH B IMHAMILI IOCIII0BHA M€peBIpKa TOUOK, 3apikcoBaHUX B 1oJi1 "MHuoocuna
mouok mecmyeanns". [lepeBipka Oyje mouynHaTHCs 3 BUOPAHOi y TaOIHIlI TOUKH. MK
nepeBipKkaMu KOKHOT TOUKH Oy/ie maysa, sika 3a1aeThes B ol "7 naysu”.

B npouieci nepeBipku B nepioMy cToBILI Ta0nuill Oyie BitoOpakaTuch pe3yibTaT MepeBIpKH —
SKIIIO NIEepeBIpKa JAHOT TOUKH YCITIIIHA, TO 3‘ABUTbCA 300paxkeHHs "+", KO HI — 3‘SIBUTHCA
300pakeHHs """,

[Ticns 3anycky "TIPUCTPOIO" 306paxenns knonku "Crapt' 3MiHUTH cBOIO Ha3By Ha ""Cron"
Ta nouHe muratu. KopucryBau Moxe B OyJb-SIKUIl MOMEHT 3YIIMHUTHU MPOLIEC IEPEBIPKHU,
HaTUCHYBLIM Ha KHOTKY ""Cron".

[Ticns 3akiHYeHHS POOOTH KOPUCTYBAU MOXKE JCTATBHO MEPETIIHYTH pe3yIbTaTu nepeBipku. s
L[OTO HEOOX1THO BUOpaTH MOTPIOHY TOUKY B Tabmuui "Muoscuna mouok mecmyeanna” tTa
BUKOPHUCTOBYIOYH TOPH30HTAILHUI CKPOJIHT MEPETIISIHYTH PE3YyIIbTAaTH TIEPEBIPKH.

dopMmyBaHHS pe3yNbTaTIB B peXKUMI NepeBIpkH "BikHo cunxpouizayii”

B upomy pexxumi uist TECTOBUX TOUOK, SIKI 3HAXOATHCS Y BIKHI CHHXPOH13a11il (3 BpaxyBaHHAM
3aJlaHUX MTOXUOOK), pe3yabTaT Oy/ie YCIIIIHUM y BUMAJKy (OPMYBaHHS CUTHATY Ha YBIMKHEHHS
IIpH JIOMYCTUMIM PI3HHUII1 KYTIB CHHXPOHI30BaHUX HaNpyr cucteMu | ta cuctemu 2. YBIMKHEHHS
Mae BiA0YTHUChH, KOJIU CTPLUIKA CHHXPOHOCKOIA 3HAXOIUTHCS B CEKTOP1, SIKUH BU3HAYA€ MOXUOKY
3a KyToM yBIMKHEHHs. Cilij] maM'aTaTy, 1110 CUTHAJI Ha YBIMKHEHHS II0JIA€ThCS 3 BUIIEPEIHKEHHSIM,
sIK€ BPaXOBY€ IHEpUIHHICTh BUMHUKaua (4ac yBIMKHEHHS, IKUM 3ajaeTbes y nomi "7 ygimknenns"
Ha cropinui "llapamempu cunxponizamopa'). Ilicns momadi CurHay Ha YBIMKHEHHS B TOJI1
"Cunxponockon" 0ynyTh BiIOOpaXkeH1 JB1 CTPUIKK — MO/1a4l KOMaHI1 HA YBIMKHEHHS Ta
YBIMKHEHHS BUMHKay4a, a B TaOIUL iX BeMUuHU dPhi K (pi3HULA KYTIB IpU [T0Aa4l KOMaH/IU Ha
YBIMKHEHHS) Ta dPhi B (pi3HULISI KYTiB IIPY YBIMKHEHH]1 BUMHUKaYa).
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J1J1s TECTOBUX TOYOK, SIK1 3HAXOSATHCS 1032 BIKHOM CUHXPOHI3allli, pe3yapTaT Oy/ie yCIilIHUM
KOJIM HEe (pOpMYy€eThCs CUTHANI HAa YBIMKHEHHSI BUMHUKaya B1jl CHHXpOHI3aTopa.

JJ1st TECTOBUX TOYOK, SIKI 3HAXOSATHCS B MEXKaX 3aJaHUX MOXUOOK (0OMEKEeHUX Ha 300paxeHi
BIKHA CUHXPOHI3allii LITPUXOBUMH JIHISIMHU) pe3yNbTaT Oy/e YCHIIIHUM JUIsl BUNIAJAKY KOJIH HE
(dbopMyeThecs CUTHANI HAa YBIMKHEHHSI, TaK 1 JUIsl BUIIAJIKY KOJIU (POPMYETHCSI CUTHAN Ha
YBIMKHEHHS [P IONYCTUMIN Pi3HUIII KyTiB CHHXPOHI30BAHUX HAINpPYT CUCTEMHU | Ta cuctem 2.

dopmyBaHHS pe3yNbTaTIB B pexxuMi nepeBipku "Jlinitina moodens", "Heninitina modenv" Ta
"3aoana mpaekmopisn"

B nux pexumax pe3yabTaT TeCTyBaHHs OyJie YCHIIIHUM, SIKIIO MPOTATOM 3a/1aHOTO
(BM3HAYEHOI'0) Yacy CUHXpOHI3alli chopMyBanacs KOMaH/1a Ha YBIMKHEHHS IIPU HACTYITHUX
yMOBax:

« KIHIIEBE MMOJIOKEHHS TOYKU TECTYBAaHHS 3HAXOUTHCS B MEKaX BIKHA CHHXPOHI3AIIlT 3
BpaxyBaHHSM 3aJaHUX MOXHOOK;

* B MOMEHT YBIMKHEHHS BUMHKa4a CTPUIKa CHHXPOHOCKOIIA 3HAXOJUTHCS B CEKTOPI, SIKUI
BHU3HAYa€ NMOXUOKY 32 KyTOM YBIMKHEHHS.

B mux pexxumax B nodi "Bikno cunxponizayii"” BimoOpaskaeThCs MIISAX 3MIHU TTOJIO0KEHHS TECTOBOT
TOYKHU MPOTSTOM IPOIIECY CUHXpOHI3aMiil. A B Tabmuii "Muoocuna mouok mecmyeants" OynyTh
B1100pa)keH1 3HAUEHHS PI3HUIIb HANPYT, KYTIB T4 YaCTOT CUCTEMHU | Ta CUCTEMHU 2 JIIs1 MOMEHTY
1oja4yl KoMaH/ 1M Ha yBIMKHeHHs (BianoBigHo dU K, dPhi K, df K), a TakoX JUIsi MOMEHTY
YBIMKHEHHS BUMHKayua (BignosinHo dU B, dPhi B, df B).

MoskHa TakoX 3/11MCHIOBATH MIEPEBIPKY OJMHOYHOI O1KYUOT TECTOBOT TOUKHU, 3HAYEHHSI SIKOT
BioOpaxkaerscs y o "Cucmema 2". JInsg uporo HeoOX1JHO HaTUCHYTH KHOTIKY "'CTrapTt', ska
3HAXOJUThCA y HbOMYX 1oJiL. [licns mpoBeneHo1 epeBIpKU 1Sl TOUKA 1 pe3ysbTar ii TeCTyBaHHS
OynyTh nonaHi y tTabnuito "Muoocuna mouok mecmyeanns” (muB. puc. 7.3).
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MopayInb "HE3ANEXHA YACTOTA"

8. MOoAyIb "HE3AJNEXHA YACTOTA"
Leit Momynb 3HAXOOUTHCSA B Tpymi MoayiB "Cneyianizosani npoepamu’”.

B yvomy mooyni nepeddbauena mosciugicms 3a0asamu Hanpyeu ma cmpymu no OKpemux KaHauiax
"[IPUCTPOIO" 3 piznor uacmomoro.

Monyinb CKIIa1a€ThCs 3 HACTYITHUX B3a€MO3B ‘A3aHUX (PYHKIIIOHATBHUX OJIOKIB, PO3MIILIEHUX Ha
OKPEMHX CTOPIHKaX:

« "Koughieypayia";
« "BexmopHa diacpama”;

« "Pe3ynomamu’”.

8.1. CtopiHka "KoHdpirypauia™
3aranbauii BUrIsn cropinku "Koughieypayia” naBenenuii Ha puc. 8.1.

x

Pesivn SakpuTh

KoHdirypauis I BerTopHa ,uiarpamal Pesgana'er

MpucTpid rCTaH GiHapHWX BRodie [Bukonisl |
CraHuia / niacTaHuis; IEgpLerMH-:bKa TEG @ pozitKHEHANA
M pHELHaHHA; IE.FIDK M @ FarEHEHMR
T pmeTpi: IC-’H

[epesipamuMis ILLlMarana B.M.

I BtAIHHME CTRYR

Yacrora, My Mepewtni U, kB Bropurhi U, B MNepeunHi |, kA Bropuni |, A

fHoR; ISD.DD UHar. m; |1 10.00 Urara. n: |1 Q000 I HoR; |1 .on |HOM: I‘I .0
o, o; |53.51 L Har. g |5?.?4

Al ID.‘ID Urnax o I‘I25.EIEI Ima: |15.IJD

BiHapHI Exoou r—BiHapHI EM=0aH
Hassa | Cran Pikcaniauacy | Pestinr | Hasea |  Crapr Pesin Yac |

1+ |Trip —— |0.0000 || Pikcauia vacy [ i | —— x||0.0000 _x||0.0000
2w f> —— |0.0000 || Pikcauia vacy [ 2 | —— x||0.0000 > ||0.0000
3l [ —"— |0.0000 | Pikcauia yacy [ & | — — |isl 0.0000 it 0.0000
41U —— |n.0000 7 || Pikcauia vacy = |4 —— =|{0.o000 4 | ]
v U« —— |n.0000 x| | Pikcauia vacy =l | [5C —— =||n.0000 [ | (X
B —— |n.0000 x| | Pikcauia uacy =l | [eC —— =||n.0000 |~ ||noood
il | —— |n.0000 7 || Pikcauia vacy =l 7T —— =||n.0000 [ | (X
g —— |n.0000 7 || Pikcauia uacy =l | [8C —— =||n.0000 /= ||nooo0

Puc. 8.1. CmopiHka "KoHpieypauis”

Ha cropinui "Kongizypayis" 3anaetbes iHpopMaliis Ipo OIPUCTPIH, AKHUI nepeBIpsieThest M0A10HO
SIK JUISL IHIIIUX MOJTYJTIB.
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8.2. CtopiHka "BekTtopHa giarpama"

3arainbHUIl BUTJISA CTOPIHKU "Bexmopha diacpama” HaBeneHuit Ha puc. 8.2.

[ HesanesHa yacToTa x|

Darin

K.oneirgpauia  BekTopHa aiarpara | e I

—Hanpyra —BekTopHa giarpata

[774 & o - [50.00 GHOK UL

.
2 [1.000 J57.74 2500
Ub|s774 B #b[120.00 ° it |50.00

-
: KB = i
Us|5774 B ®@s12000 ° fe [50.00

T

—Crpyra

[3156 4 [4622 o |50.00
lb 4380 A  ®b[E010 e it 50,00
lo |4997 A&  #c|lE570 e fe [50.00

(T}
i
My

—BiHApHI EXO0M

1[Trip 5] 5JU < @]
210 L] B

3« @ 7

40> @ g

—BIHApHI BHOAkM

Gl am g

I—
Crapr |

Puc. 8.2. CmopiHka "BekmopHa Oiagpama"

Ha Bigminy Bix cTopinku "Bexmopna diazpama”, K1 3aCTOCOBYIOTHCS B IHIIUX MOJYJISIX, Ha I[1i
CTOpIHIII epedadeHa MOXKIMBICTh B OKPEMHX IOJISX 33/1aBaTH YaCTOTY FAPMOHIYHOIO CUTHAITY
JUIS KOYKHOTO KaHally CTpPYMY Ta Halpyru. 3Ha4€HHS YaCTOTH MOYHA 33/1aBaTH 0€3M10CEPEHbO Y
BIJIMOBITHUX TOJISIX 200 3MIHIOBATH 3HAYEHHS YaCTOTH IIPH JIOTIOMO31 CTPUIOK, SIKI pO3TaIllloBaHI
cripaBa Outs BianoBigHoro noss. [Ipu nupboMy yactora Oyzae 3MIHIOBATUCS JUCKPETHO 3 KPOKOM,
BEJIMYMHA SIKOTO 33a€ThCs Ha cTopinuli "Kongicypayis”.

B iHmmx nmossix 3aatoThCs /Ait041 3HAYEHHS BEJIMUMH HAIPYr Ta CTPYMIB 10 OKPEMUX KaHajax Ta
ix moyatkoBi ga3u. MexaHi3M (GopMyBaHHS LUX 3HAUYEHb AHAIOTTYHUHN THIIIUM MOIYJISM.

B nomni "Bexmopna diacpama" BinoOpa)kar0ThCsl B3a€MHI1 TOYATKOBI TIOJIOKEHHS BCIX BEKTOPIB.
st renepyBanus "TIPUCTPOEM" 3agannx curHaiiB HeoOXinHO HaTUCHYTH KHOTIKY ""CTapt".

B npouieci renepyBaHHs KOpUCTYBay MOKE 3MIHIOBATH 3HAUYE€HHS MOAYJIB, (a3 Ta 4acToT
CUTHAJIIB.

3ynuHKa reHepyBaHHs MOKe 3/[1IICHIOBaTUCh BPYUHY ILJISIXOM HaTUCHEHHs kHomkH ""Crom'", abo
y pa3i crpalfoBaHHs 1HII[1a1130BaHOT0 OIHAPHOTO BXOY, IKUH CKOH(MIrypOBaHUM ISl peXKUMY
"3ynunxa npucmpoiro”.
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8.3. CtopiHka "Pe3ynbtatn”

Jlana cTopiHKa aHaJIOTIYHA TaKii camiid cTopiHIll Moayis "Hezanescne daxcepeno” (mus. 1. 3.8.
JaHO1 IHCTPYKLIT).
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MonayIb "OCUUIOrPA®"

9. MOAYNb "OCLUUNOIrPAD"
9.1. 3aranbHi NONOXeHHA

Mooy "Ocyunoepag” npusnauenuil ons ananizy yugpozpam, ompumanux iz yuhposux
NPUCMPOIB peleliHo20 3aXUCmy ma a8MoOMAmMuKU K 3apyOidiCHUX, Max i iMyusHAHUX Qipm, a
MAaKoHc Yu@pocpam, CMeopenux npu 00NOMo3i yughposux mooenell.

Ha manwmii yac Mmoxynb npaigioe 3 mpotokosiamu ooMinHy COMTRADE, IMCKOE, a Takox 3
iH(pOopMaIIi€ro, 3aIMHCaHOI0 B TekcToBOMY (popmati. Hanam nepenbdadena MOKIUBICTh pOOOTH 13
IHIITMMH TIPOTOKOJIAMH OOMIHY.

3amyck moayns "Ocyunoepagh” 30IACHIOETBCSA iHIIaM3aMie0 koMauau "Ocyunroepag " MEHIO
"Mooynv" (muB. puc. 2.2).

9.2. FlonoBHe MeHIO MoAaynsi

[Ticns iHimiamizamii MOy Ha €KpaH JUCIUISS BUBOJAUTHCS TOJOBHE BIKHO Moayiis (puc. 9.1). Lle
BIKHO MICTUTh TOJIOBHE MEHIO Ta MAIITPY IHCTPYMEHTIB. 3a JJONIOMOTOO MAJITPH IHCTPYMCHTIB
MO>KHA BUKOHYBATH HAWOLTBII BXKWBaHI QyHKIIIT.
=1oix|
®aiin  BinobpaxeHHs OyHKUT Kondirypaus Bikna

l@| [~ r| =[==| alatet| [H |t ool Li]a] b|alzlre =|=]m

Puc. 9.1. lNonosHe gikHo modynsi "Ocyusnogpagh”

['onoBHE MEHIO MOYJIS MiCTUTh HACTYITHI ITyHKTH:
« "Qaiin";
« "Biooopaoicennsn";
« "@Qyukyii”;
« "Kondhicypayis'";
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GRAN Test System 3.1

= "Bixua'.

KoeH 3 X MyHKTIB JI03BOJISIE BUKJIMKATH ITIMEHIO 3 IEPEITIKOM MEBHUX (DYHKITIN Ta
KOMAaH/I.

9.2.1. MeHro "®ann"

MicTuTh KOMaHIu PpoOOTH 3 (halimamu TaHUX Ta KOMaHIU APYKY (puc. 9.2).

=loix
& vacos vz Bl oatet| [ =]t |#|O] L[ita] hAlEs|re] ==
Toporpad. .. =

CuHTes...

S6eperTi gk (SGRN)...
SaABIHTIHNTH (*.GRN)...
ExcriopT & Comirade. ..

HomirearHA B Oymep abMHy:

& oyk...

Alt+%

Buxig

Puc. 9.2. MeHro "®aiin"
9.2.1.1. KomaHaa "YacoBi curHanun"

[Tpu momomMo3i 1iel KOMaHIU 3MIHCHIOETRCS BUOIp (aiiny i3 udporpamoro. [Ticist Bubopy
KoMaH¥ "Yacosi cuenanu' Ha expaHi TUCIUIeS 3’ IBUTHCS JTIAIOToBe BIKHO (pHC. 9.3).
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MoayIb "OCUUINOIrPA®"

x

P aiin

—CurHand

| |HaHMEHgBaHHﬂ |N3n'u:LBiKHa |Mau:u.|Ta6 |Kopen<uiﬂ uacgl

JacTOCyEATH |

Brfpati Bce | BigrdiHumiA BCEl |
Cracysar

Puc. 9.3. BikHo subopy cuzHarig

-}

Mo>kHa TaK0>X BUKOHATH JaHy KOMaHJy HATUCHCHHAM KHOIIKH 3 HiKTOFpaMOIO E’

Jlst BuGopy aitiry 3 mudporpamoro HeoOX1JHO B TpyNoBoMy ot "@aiin” HaATUCHYTH KHOTIKY,
pO3TalllOBaHy B MpaBiil YaCTUHI MOJISl — HAa €KPaH1 MOHITOpa 3‘SIBUTHCS BIKHO (puc. 9.4).

BigkpuTH dhaiin j il

= d [data] =1[31 230605 13192256331k SR

EomentD | ] 20605 123747 2521 A |
: 31 23.06.05 11-16-21- 638 fls .

S 31 09.06.05 14-33-43608 fls ¥ Binofpaenta

i 31 09.06.05 14-33-10278.1ks &

Eademka

Eahelp

£an25

Eanew_help —I

Flosc

Faresource

FEalab_9

FEars-485

1 zhazhky
FEzhashky 5 _ILI
FEtranslate
- Evmp Ll 3
FEad
_EI o 3anuc

£ dxf LI

L Aol

Irt'A dpaling: I

Tun dainis: Icp.gpma-r IMSKOE [%FLS, *Fa2] j 3aCTOCYBETH I Cracysatu |

Puc. 9.4. BikHo subopy ¢batiny

V BikH1 BUOODY (ainy (nuB. puc. 9.4) B komOiHOBaHOMY 110711 "Tun ¢haiinie” € MOKIUBICTH
3a/laBaTu TUN Qailny, KU BiMOBiAae KOHKpeTHOMY dopMary 3anucy iHpopMmarii (puc. 9.5).
[Iporpama Moke TpaIroBaTy 3 HACTYMTHUMH (popMaTaMu 3anucy nudporpam (Tumamu ¢Gaiiib):
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TekcroBmii (*. TGR), COMTRADE (*.CFG, *.DAT), IMCKOE (*.FLS, *.FA2, * EPK), RE
(* FG).

Fopmar IMSKDE [*FLS, *FAZ] =l

TekcTosMi foptaat [ TGR)
FPoprar COMTRADE [*.CFG, =.DAT]
Foprar IMSKOE [ FLS, =.FaZ)
Popraar RE [*FG]

P oprar FMH [7EFPE.

Puc. 9.5. Bubip muny cbadiny

TexcroBuit popmar 36epiranns uudporpamu (*. TGR) Mae HacTynHy CTpyKTypy: B IEPLIOMY
paaxy teket "TGR", B ipyromy psiiKy — Ha3BU KOOpAMHAT (Ha3Ba HE MIOBUHHA MICTUTH
MPOTajiiH): Ha NEPIIOMY MICIIl Ha3Ba oci adciuc, Hanpukiaz, "T", nami yepe3 nporajivuHu Ha3BU
KOOPJUHAT, K1 BUBOJAATHCA MO OC1 opAUHAT. KUIbKICTh KOOpAUHAT HE JIMITYyeThes. B HacTynmHuX
pSAIKaxX BBOASTHCS YMCIOBI 3HAUCHHSI aOCIIMCH Ta KOOPAWHAT, KUTBKICTh SIKMX BIAMOBIAA€E
KUIBKOCTI Ha3B, 3a/laHUX B MONIEPEIHBOMY pAIKY. BCl 3HaU€HHS MOBUHHI PO3JIUIATUCH
nporanuHaMu. Hampukian:

TGR

T UA UB uc IA IB IC
0.0000 12000 2000 -100000 -45 -5.0 50.0
0.0002 12005 2005 -100010 -47 -4.9 51.9

0.1000 14005 -1003 100010 -56 -5.7 50.3

3anaBuy TN (aiiiry Ta, BUOPABIIM 3 IUCKY NOTPIOHUHN (aiin, HE0OOX1AHO HATUCHYTH KHOTIKY
"3acrocyBaTu' (muB. puc. 9.4) — y BikH1 (auB. puc. 9.3) BimoOpa3uThcs iHdOpMaIlis mpo
CUTHAJIM BUOpaHOi uporpaMu, HapuKiami, puc. 9.6.
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x

P aiin

|2 02.06.04 18-16-26-540.fl: J

—CurHand

| |HaHMEHgBaHHﬂ |Ng nigEikHa |Mau:u.|Ta6 |Kopen<uiﬂ yacy |
| Ua, kB 1 1.000000 0.000000
ULk, kB 1.000000 0.000000
M Uc B 1.000000 0.000000
W ZUc. kB 1.000000 0.000000
1a-106, Kk 1.000000 0.000000
B IB-106, ks 1.000000 0.000000
W1z 106, ke 1.000000 0.000000
12-151, ki 1.000000 0.000000
W Ib-151. ki 1.000000 0.000000
W Ic151. ki 1.000000 0.000000
1a-130, ki 1.000000 0.000000
W 1B-130, ki 1.000000 0.000000
W Ic130, ke 1.000000 0.000000
W/ 20106, ke 1.000000 0.000000
W 20151, ki 1.000000 0000000

W 310130, kA 1.000000 0.000000 AacToCYBATM |

Cracysar |

Salalmlamlamalalalalalalaa =

Brfpati Bce | EI,U.MIHWI’MBCE

Puc. 9.6. Bubip cuzsHarnis yugpozpamu

B npasgiit yactuni BikHa BUOOpPY Qaitny (aus. puc. 9.4) MokHa 3anucyBaTl KOMEHTAp, SIKICh
0CO0JIMBOCTI, XapaKkTepH1 JJsl BuOpanoro ¢aitny. Lle 1ae MOXIHUBICT MOJIETIIYBAaTH OLTYK
noTpiOHOTO (ailiry Ha AUCKY, 0COOJIMBO, KOJIH iX € BeJTMKa KUTbKICTh. [liciis BBOAY KOMEHTaps
HEOOX1IHO HATUCHYTH KHOMKY "3amuc' — npu oMy cTBOpUThCs ¢ailn 3 posmupeHHsm *.CMT
3 iIMeHeM (aiiily BIANOBIIHOT IUPPOrpaMH.

B rpynoBomy no:i fianoroBoro BikHa (IuB. puc. 9.6) BUBOIUTHCS Ha3Ba (ailily, B SKOMY
30epiraerbes mudporpama. Y rpynoBomy noii "Cuenanu" B TabaudHii GopMi BUBOIUTHCS
1HopMalLlis IPO CUTHAIM IporpaMu. SIKIo y cnucKy € Ouibiie 16 curHainis, TO Ui iX
Meperjsily MOKHA CKOPUCTAaTUCh BEPTUKAILHUM CKPOJIIHIOM.

3 wiero iH(opMaIli€ro MOXKHA 3/1HCHIOBATH HACTYITHI TIIrOTOBY1 OIepaLlii.

B 1-my croBmi Tabnuili MOXHa 3/IHCHIOBATH aKTUBI3aIlll0 OKPEMUX CUTHAJIB IU(porpamu,
TOOTO 32 JOMOMOI0I0 HE3aJIEKHOIO [IepeMHKaya BIIMIYATH JIUILIE T CUTHAIH, K1 OyIyTh Yy
[IOAAJIBIIIOMY BUKOPUCTOBYBATUCH AJis aHaN3y. HatucHyBum kHonky ""Budpartu Bee',
aKTUBI3YIOThCs BCl curHanu uuporpamu. HatucHyBum kHonky ""BinminuTu Bee'' akTuBizalis
BCIX CUTHAJIB BIIMIHSIETHCS.

VY 2-My CTOBIILI 33JaI0THCS KOJIBOPH, IKUMH OyIyTh B110OpakaTUCh CUTHAIN HA €KpaHi JUCILIes.
i kosbOpH IO 3aMOBYYBAaHHIO BU3HA4YCHI B KOH(Diryparii rpadiku (komanaa "Kougicypayis"
MeHto "Koughieypayia”. JleranbHo npo AaHy KOMaHay quB. 1. 9.2.4.1.

Jljig 3MIHM KOJIbOPY CUTHAITY HEOOX1THO KJIALHYTH Y MOJI1 KOJIbOPY — Ha €KpaHi 3 IBUTHCS
crangaptHe nianorose BikHo WINDOWS Bubopy kosibopy, 3a 10MOMOTOI0 SIKOTO MOKHA 33/1aTH
Oaxxanuit xkouip (puc. 9.7).
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UCﬂDBHbIE UEETa:
ol o ol (el
U el |

HEMFEAEEENEN
EEEEEEEN
C 00l e i

ﬂDﬂDﬂHM‘I’E.ﬂbeIE LEETS:

Onpeaenurs LBET >3 |

1] I OTreHa |

Puc. 9.7. Bubip konbopy 8idobpakeHHs1 cusHarig

VY 3-my croBnui "Hatimenysanns" BUBOJATHCS Ha3BU CUTHANIB Iudporpamu. Ll iHpopmaris
3amuCcyeThes 0e3nocepeHbo B idpoBomy npuctpoi P3A 1 B 1aHoMy 1moJii 3MIHIOBAaTHCH HE
MOXKe.

B 4-my croBnii "Homep niogikna" 3amatoTbcsi HOMepa MiABIKOH BifoOpakeHHsSI CUTHAITIB
(BimOOpaXkeHHs CUTHAIIB LIU(PPOrpaMu 31HCHIOETHCS B OKPEMUX IMIIBIKHAX, PO3TALIOBAHUX B
3arajlbHOMY BikH1). B Hynh0BOMY HaOIMKEH] Iepe10aueHa MOKIIMBICTD BIIOOpakeHHS BCIX
CUTHAJIIB B OJIHOMY N1ABIKHI (3a7anuii HoMep 1). SIKkiio € HeoOX1AHICTh, TO MOXKHA 3a/1aTH 1HII
HOMepa MIBIKOH /71l BUBOAY OKPEMHUX cUTHaliB. i bOTO Y BIANOBIIHIA KOMIpIIi 4-T0
CTOBIILISI HEOOX1THO BBECTH MOTPIOHUI HOMED MiABIKHA BIJOOpa)keHHS CUTHAIIIB. TakuM YMHOM
CTBOPUTHCS 3aJjaHa KOPUCTYBayeM KOHQIrypailist BiioOpaxKeHHsI CUTHAJIB y M1JBIKHAX.

B 5-my croBmnii 3aaeThest Maciitad curHaiy 1o oci opauHart. 11o 3aMoBUyBaHHIO y IBOMY
CTOBIILII 3aJ1aHa OJIMHULIS, TOOTO BC1 CUTHAIN LU(PPOTrpaMu BUBOAATHCA B BIKHAX y BUIJISL, SIK
BOHU 30epiratoThbes B (aiiii 3 nudporpamoro. s 3minu Macmtady (Harpukial, KOJIU B OJTHOMY
BIKHI MOTPIOHO BUBECTU CUTHAJH, K1 CYTTEBO BIAPI3HAIOTHCA MK COOO00 32 BEIMUNHOIO)
HEOOX1IHO B 5-My CTOBIILI BBECTU NOTPIOHMI MacmITal, TOOTO YHCIIO, SIKE BKa3ye, y CKUIbKU
pa3iB 30UIBIIUTHCS (3MEHILUTHCS) BIIOOpaKEHHsI TaHOT KOOpAWHATH Y BikH1. Bei oneparii
MOB's13aH1 3 aHaJI130M CUTHaIIB Oy/1yTh BpaXOBYBaTH 3a/aH1 3MiHuU. J{J1s TOTO, 11106 KOpUCTYBaYy
He 3a0yBaB PO BHECEH1 HUM 3MIHU 11010 MaclITa0yBaHHs, BOHU BiI0OPaKarThCsl B YEPBOHIN
pamii (kpim oguHUIl). Ciaig mam‘siTaTh, Mo MacTaOyBaHHS BIAHOCHTHCS TUIBKH 10
B110Opa)keHHs CUTHAJIIB Yy BikHaxX. B Qaiinax 3 nudporpamamu HiSIKUX 3MIH HE B1I0OYBA€THCA.

B 6-my crosnui "Kopekyisa uacy" nependaueHa MOXKIJIMBICTh 3/11IICHIOBATH BITHOCHUMN 3CYB
B1100pakeHUX cUrHaiiB Iudporpamu B yaci. [To 3aMoBUyBaHHIO BUBI1J] yCIX CUTHAIB
nependavaeThes 6€3 3CyBY — y BCIX KOMIpKax 6-ro croBmnug 3agaHe 3HaueHHs 0,00. s
BITHOCHOI'O YaCOBOT'O 3CYBY OKPEMHUX CUTHAJIIB HEOOX1/IHO Y BIAMOBIIHIA KOMIPIIi BBECTH
3HAYEHHS Yacy BIIHOCHOTO 3CYBY CUTHaly B C€KyH/ax. Sk 1 B mornepeHbOMY BUIIAJIKY, BC1
3HA4YEHHS B 6-My CTOBIIIIL, BIIMIHHI BiJ HYJIs, BiOOpaxaroThCsl B YEPBOHIN paMili 1 Oy1yTh
BpaxoBaHI 1] yac aHaJli3y BiJOOpa’KEHUX CUTHAIIB.
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Cnio nam ‘amamu, akwo 6 ¢atini 3 yughpoepamoro, sanucanoio 6 popmami COMTRADE, €

iHghopmayisa npo 8I0HOCHULL 3C)8 KOHCHO20 CUSHANLY, MO Y5 KOPEKYisd Ad8MOMAMUYHO 6UBOOUMbCS

8 6-My cmoenyi i 8paxo8yemuvCs nio 4ac i000PANHCEHH CUSHAIE HA eKPAHI OUCH.Ies.

Jlnig mpukiany, 3 3arajibHOi KUIBKOCTI CUTHAJIIB JJIs aHaNi3y, Bubepemo Tpu ¢azui Hanpyru Ua,
Ub, Uc, Tpu dazui ctpymu la-134, 1b-134, Ic-134, ax1 mOTpiOHO BUBECTH B MEPIIOMY MIIBIKHI Ta

Hanpyry HyiaboBo1 nocnigoBHocti 3U0, siky noTpiOHO BUBECTH B ipyromy miaBikHi. [Ipu mpomy,
Ui CTPYMIB 3as1aMo KoediuieHT MacmtaOyBanHs — 100. Toi BikHO BUOGopy curHaiiB 0ye MaTu

BUTJIAA, puc. 9.8.

b &l
|2 02.06.04 18-16-26-540 flz J
—CurHand

| |HaHMEHgBaHHﬂ |Ng nigEikHa |Mau:u.|Ta6 |Kopen<uiﬂ yacy |

v [ Ua, kB 1 1.000000 0.000000

v [l Ub. kB 1 1.000000 0.000000

v [l Uc. kB 1 1.000000 0.000000

v [l 3Uo. kB 2 1.000000 0.000000

v [ 12106, kA 1 100 0.000000

v [l b-106, kA 1 100 0.000000

v Il o106, ki 1 100 0.000000

112151, ki, 1 100000 0.000000

W Ib-151. ki 1 1.000000 0.000000

W Ic151. ki 1 1.000000 0.000000

1a-130, ki 1 1.000000 0.000000

W 1B-130, ki 1 1.000000 0.000000

W Ic130, ke 1 1.000000 0.000000

W/ 20106, ke 1 1.000000 0.000000

W 20151, ki 1 1.000000 0000000

W 210130, ke 1 1.000000 0.000000

Brfpati Bce | BigriH1TIH Bce |

s

3acToOCyEATH

Cracysar |

Puc. 9.8. lMNpuknad subopy cusHanie yugppoepamu

[Ticnst BUKOHAHHS MIATOTOBYMX OIEpalii y BIKHI BUOOPY CUTHAIIB JJIsl BITOOpa)KeHHS,
HEOOX1IHO HATHUCHYTH KHOTIKY "3acTocyBaTu' — Ha ekpaHi AUCIUIes 3‘IBUTHCS BIKHO 3

BHOpaHuMH curHajamu (puc. 9.9).

171
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Puc. 9.9. BidobparkeHHs1 cueHaris yugpozpamu

9.2.1.1.1. JlokanbHe MeHI0 BikHa BifgobpaXeHHA cUurHanis

Jlesiki onepartii 3 BiToOpa)keHUMHU y BIKHI CUTHaJIaMHi MOXHAa BUKOHYBATH 3a JOIIOMOTOI0
JIOKAJIbHOTO MEHIO, SIK€ BUKJIMKAETHCS Y T0JI1 BIJOOPaKEeHHS LUISIXOM HATUCHEHHS MPaBoi
KJaBiuii "Mumil" — Ha eKpaHi AUCIUIes] BUBEJETHCS JIOKAIbHE MEHIO 3 IEPEIIKOM KOMaH/|

(puc. 9.10):

PeaaryBaHHA cHrHanNE. ..

KoMeHTap. ..

AianasoH. ..

MacwTal mAgikHa. ..
MokaneHa KoHbirypauia. ..

TabnuqHa diopra. ..

Puc. 9.10. JlokarnbHe MeHIo 8ikHa 8I00bpaxeHHs1 cuaHarie

9.2.1.1.2. KomaHpa "PeparyBaHHA curHanis”

[Ticns akTHMBI3aIil JaHOT KOMaH/AM HA €KpaHi TUCILIes 3 IBUTHCS BIKHO, HaBe/eHe Ha puc. 9.6. 3a
JIOTIOMOTO10 I[bOTO BIKHA MOYKHA 3MIHUTH BUOIp CUTHAJIB, 337aTU HOMED M1JABIKHA B1T0OOpaKEHHSI
CUTHAJIIB, 3MIHUTH KOE€(ILIIEHT MacIITA0yBaHHS YU BEJIMYMUHY 3MILLIEHHS 10 Yacy.
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9.2.1.1.3. KomaHaa "KomeHTap"

[Ticns akTMBI3aIil 1T1€T KOMAaHIM HA €KpaHi JUCIUIes 3 ABUTHCA BIKHO (puc. 9.11), B skoMy MOkHa
3aMnyucyBaTH KOMEHTapi, AKICh 0COOIMBOCTI, IPUTaMaHH1 BUOpaHii nuporpami.

KomenTap BBouThCS B 10J1 peaaryBanHs "Komenmap" 1 icisi HATUCHEHHS KHOIIKU
"3acrocyBaTn'' 3anucyerbcst B okpemuit ¢aiin. Lleit komenTap Oyie Takox BIIOOpaKkaTuCs y
BiKH1 BUOODY ¢aiiny (nuB. 1. 9.4).

KomeHTap: 14.01.04 08:45:22:780 310 - 5 14.01.0: 1[

—KomeHTap

OaHodasHe k.3, Ha nibil 400 kB BypumHceka TEC - Mykavesa ;I

|4 _>I_I
Samocgsaﬂdl Cracysati |

Puc. 9.11. BikHo 0ns1 3anucy KomeHmapsi

9.2.1.1.4. Komanpga "[liana3oH"

[Ticns akTHMBI3aIii JaHOT KOMaHAW HAa €KpaHi IUCILIeS 3 SIBUTHCS JIIAIOTOBE BIKHO (puc. 9.12).

Hianazon sigobpa:<eHHa il

MoeHui gianason: 0.000000 - B.301026

Dianazon

MoNaTkoEME Yac: IU.UE38954 cek
KiHUEEMiA 4ac: ID.344DED CEK

Hianazom: ID.2SD155 CEk
MoBHMi gianazon |

3acmchaTH| Cracyeati |

Puc.9.12. BikHo subopy Oiana3oHy 8i0o0bpaxKeHHs

B BepxHiii yacTHHI LbOTO BIKHA B1100pa)kaeThCsl MOBHUH /11alla30H 332 YaCOM CUTHAIB
uupporpamu. Hukde y 1BoX moJixX pefaryBaHHsl MOKHA BHECTH ITOYaTKOBHM Ta KIHIEBUN
MOMEHTH 4Yacy BiTOOpa)keHHs CUTHAIIIB HU(porpaMu y BUOpaHOMY BIKHI. SIKIIIO TOMMIIKOBO
KOPHCTYBa4 BBEJIE Yac, SIKUH € 3a MeKaMU IIOBHOTO Jlialla30Hy, TO MporpamMa aBTOMaTU4HO
BCTAaHOBUTH TpaHWYHUH Alana3oH. B momni "/Jianazon"” BinoOpa3uThCs pi3HUISA KIHIICBOTO Ta
II0YaTKOBOIO 4daciB. I1icia BcTaHOBIIEHHS 0akaHOI'0O II0YATKOBOTO Ta KIHIIEBOTO YaciB HEOOXIiAHO
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HAaTUCHYTH KHOTIKY ""3acTocyBaTn" —y BiKHI B1100pa3aThCs CUTHAJIM HA BUOPAHOMY YaCOBOMY
miarmas3oHi.

9.2.1.1.5. KomaHpga "MacwTa6b nigBikHa"

[Ticns akTMBI3aIii JAaHOT KOMaHAM HAa €KpaHi IUCILIes 3 SIBUTHCS BIKHO (puc. 9.13).

x

HakireHysaHHa: |3Uo, kB

Macwrad

" AsTomacwrat

£+ Macuran:
e -

HAHIAY A ID.DDDD
MEKCHRMYP; IU.UUUU

Bucora
MiHiManEHa: IEDD
P EKTHIHA: |433

|n_9000

3acToCyBaTH | Cracuyeari |

Puc.9.13. BikHo eubopy macwmaby

VY upomy BikHi B ot "Hatimenysanusn" BimoOpaxaeThCcsi Ha3Ba MEPIIOTO CUTHATY BHOPAHOTO
MiIBIKHA B1IOOpa)KEHHS CUTHAIIIB.

VY rpynoBomy noii "Macwuma6" 3anaeThes pexxuM MaciITa0yBaHHS CUTHAIIIB Y M1JIBIKHI
Bi10OpakeHHsI. MOKIIMBI HACTYIHI PEXKUMU:

« aBToMmaciuTad. BinoOpaxkeHHs curHaiiB aBTOMaTUYHO MacCIITa0y€eThCs 32 BUCOTOIO
MiJBIKHA B1IOOpakeHHS,

« MacmrTal. Y BIINOBIAHOMY IOJI1 33/1a€ThCsl KOEQIIEHT MacluTaOyBaHHS, 3T1IHO SIKOTO
3/IIACHIOETHCS MacIITa0yBaHHS CUTHAIIB Y M1/IBIKHI BiIOOpayKEHHS;

« MexXl. Y MoJisIX 3a7a0ThCsl MiHIMalIbHA Ta MAaKCUMaJIbHA MEX1 B1I0OpaK€HHS CUTHAJIIB.

VY rpynoBomy nioni "Bucoma"” B moni penaryBanus "Minivanera” 3an1a€Thcsi MiHIMaJIbHA BUCOTA
MiaBiKHA B miKcenax. A B ol "@axmuuna” BinoOpakaeTbCs peajqibHa BUCOTA MiABiIKHA. [Is1
BHCOTa PO3PaXOBYETHCS B 3AJIEIKHOCTI Biff KUTLKOCTI MIBIKOH Ta BUCOTH 3arajibHOTO BIKHA.
dakTUYHA BUCOTA HE MOKE OyTH MEHIIIA HIK 3a7aHa MIHIMalIbHA. Y BUIIAJIKY SKIIO MiBIKHA 3
3aJIaHOI0 MIHIMaJIbHOIO BUCOTOIO HE MOMILIAIOTHCS Y 3aralbHOMY BIKHI, 3'ABISETHCS
BEPTUKAIBHHUI CKPOJIIHT JJIs1 IEPErJIsly MiJBIKOH.

[Ticnst BHECEHHSI MOTPIOHMX 3MIH HEOOX1THO HATUCHYTU KHOIIKY "'3acTocyBaTn".

174



9.2.1.1.6. KomaHpa "JlokanbHa KoHdirypauisa”

[Ticnst akTUBI3aLii JaHOT KOMaHIU Ha €KpaHi AucILIes 3‘IBUThCs BIKHO (puc. 9.14). [Ipu
JI0TIOMO31 IaHOT KOMaH/Ii MO>KHa 3/IIIICHIOBAaTH 3MIHY KOH]Irypauii oceil abciuc Ta opuHar,
rpadiky Ta aesKi 3arajibHi yCTAaHOBKH.

HeranpHO poboTa 3 KoHpiryparieto onucana B 1. 9.2.4. Komanna "Kougieypayis”.

Cnio nam ‘amamu, wo komanoa "Jlokanvna kongicypayia" na 8iominy 8i0 Komanou
"Konghicypayia" 3 20106H020 MeHI0 8IOHOCUMbCS MITbKU 00 AKMUBHO20 GIKHA 3 CUSHAIAMU
yughpoepamu!

esiki napamempu modrcymov 6ymu i0CymHi 8 10KANbHIU KOHDIeypayii Ha 8i10MIHY 8I0 3a2abHOT

KoHieypayii. Le 3anexcums 8i0 muny cueHanie, HaNPUKIAoO, YACo8i CUSHAU, 20002paq,
2icmozpama eapMoHIYHO20 aHANIZY, CUMEMPUYHI CKIAO08I MOUO.

NokaneHa KoHgirypauia B 1[

| Bice DD.CLHHEITI I'paq:-iKaI Hpye. i

Tun Hasea

{7 MoraptdhiuEe wkana IC—
(% KinbkicTe noginok: I'ID

(. Fpor mamim ID.D1 oa

[v TMominky 52 PEanEHMRA TOME AR

FiNEKICTE SHAKIE NICAA KoM |

¥ AeTo
|4

OoHHML] BUMIpKBaHHA Yacy— |

CEK x

- BlgofpaxeHHa

& CrincHa

" |HausigyansHa

3acmcgsam| Cracyearu |

Puc. 9.14. JlokanbHa KoHgigypauisi

9.2.1.1.7. KomaHpa "TabnuyHa cpopma”

[Ticns akTMBI3aIii JaHOT KOMaHAM 31MCHIOETHCA BiToOpakeHHs B Ta0mwuili (puc. 9.15) B
uudposii Gopmi BCix curHaiiB nudporpami, Aki € y BikHi Ha BUOpaHOMY 4YaCOBOMY Jl1alla30HI.

®opmyBaHHS TaOJIULI 3IACHIOETHCS B HACTYIHIM (OpMi: B MEPIIOMY CTOBIIII 3aUCYIOTHCS
3HAYEHHS 4acy, a B HACTYIHUX CTOBIILSAX 3aIUCYIOThCS 3HAUEHHS CUTHAJIIB HU(POrpaMH.
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E] Tabawuna dopma 3Havens: 01.04.04 17:0 : 1ol x|
T, cex T-i, wEBE U-EB, kB U-C, KB -
0.0538 92,6177 236.3911 -324.9384
0.0544 39,2618 273.5700 —-309.2246
0.0549 -13.0873 30z .5802 -284.5315
0.0554 —-66,.4431 322 .8568 -251.4203
0.05558 -116.7788 334.6100 30 U R S
0.0564 —-166.10758 338.4943 -164.9246
0.0569 -21Z.4167 335.7188 -115.6085
0.0574 —253. 6920 325.17685 —-63.4163
0.0579 -286.9135 305.7547 -10.6625
0.03585 -31zZ.0314 276.8935 42.6517
0.0550 -3Z8.1888 239.7208 94,2826
0.0595 -335.2358 195.3279 144.7312
0.0600 —336.2325 146.4952 191.9325
0.0605 —-329.1955 94,5854 Z34.5842
0.0610 —-314.0943 41.6182 Z270.5014 _'J

Puc. 9.15. BidobpaxxeHHs1 cueHarie 8 mabnuyHit ¢gpopmi

VY BikH1 TabMM4YHOT (hOPMH 32 JOTIOMOTOIO JIOKAILHOTO MEHIO (puc. 9.16), MoXkHA 3/1iICHIOBAaTH
psa omnepartiii 3 iHpopmalii€ero, sika BiioOpaxkeHa B TaOJIHULII.

BrainkTH BCE
CROMHEaTH B Byden
Janucate v arn. ..
Apti.

Puc. 9.16. JlokanbHe meHo mabrudHoi gpopmu

3a monoMoror KkoMauau "Buodinumu éce" MOXHaA BUIUITMTH BECh TEKCT Y BIKHI, a IMICIIS IOTO 3a
nonomoroto komauau "Ckonitoseamu 6 0yghep” cxomitoBaTH 1ieil TekcT B Oydep oOMiHy
1HOpMaLi€ro A1 OAATBIION0 BUKOPUCTaHHS, Halpukiiaj, B cucreMi Microsoft Word. Moxna
TaKOX BUAUTUTH (parMeHT TEKCTY 3a J0MNOMOro0 MaHinyistopa "muma". Ciif naM'ataty, 1o
komanaa "Cronitosamu 6 6yghep" Oyne TOCTYIHOIO TUTBKH MICHISI BUAUICHHS TeKkeTy. Komanma
"Sanucamu y ¢aiin" BUKOPUCTOBYETHCS 171 3anucy iHdopmaiii y ¢aitn B popmati *.RTF,
tekctoBomy popmarti *. TXT, popmati Microsoft Excel *. XLS, ¢popmari TGR *. TGR. Ilicns
aKTUBI3allil 11i€] KOMaH1 BIAKPUETHCS CTaHIAPTHE J1AJIOTOBE BIKHO 3alKCy (ailily, B IKOMY
HEOOXI1THO 3a/1aTh JUCK, KaTaJioT, iM's Ta TUll (aiiny, B skoMy Oyze 30epekeHa iHdopmartis.
Komanna "/[pyx" no3Bosisie BUBECTH Ha APYK 1H(OpMaIiro, BigoOpakeHy y TabIuIIl.

9.2.1.2. KomaHnpga " Nopgorpadc™

Buxopucranus 1iei KoMaHIy Ja€ MOKJTUBICTD 31HCHIOBAaTH TTOOYIOBY 3aJI€KHOCTI 3MIHH OJTHOTO
CUTHAJIy BiJ iHIIOrO B yaci. ToOTo, BinoOpaxkeHHsM ii € rogorpad, noOynoBanuii B JlekapTosiii
CUCTEMI1 KOOPJIMHAT, OPIMHATOIO Ta a0CIMCOIO AKOI € CUTHAIIU, a BIIOOpaXKEHHS TOUOK
rojiorpada 311iCHIOETHCS B Yaci.

[Ticns akTMBI3aIii JAaHOT KOMaHAM HA €KpaH JAUCIUICS BUBOAUTHCS AialioroBe BIKHO (puc. 9.17).
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NMoby aoea rogorpadga il

—Paiin

rBice *

Bice
| =

Konip

W

3acTocyEaTH | Cracysatu |

Puc. 9.17. lNobydosa eodoepacha

Jliis nobynoBu rojorpada B rpynoBomy noji "@aiin" Heo6xigHo BUOpaTH (Paiia 3 HoTpiOHOIO
nudporpamoro.

[Ticnst BuOOPY daility, HEOOX1THO 31 CIIUCKY CUTHAJIIB BUOpAaTH MOTPIOHI curHaiu jyig oci X Ta
oci Y. Jlns nuporo noTpibHO CKOPUCTATUCH KHOIIKAMHU Y BIIMOBIHUX TPYNOBUX NoJsAX "Bice X"
Ta "Bicy Y" (muB. puc. 9.17) — Ha ekpaHi 3‘IBUTHCS JIAJIOTOBE BIKHO 3 TIEPEIIIKOM CHTHAJIIB
uupporpamu (puc. 9.18). 3 nepeniky curHaisiB HeOOXiTHO BUOpATH NMOTPIOHUI Ta HATUCHYTU
KHOTIKY "'3acTocyBaTH' — Ha3Ba BUOPAHOTO CUTHATY B1IOOPA3UTHCS Y BIAMOBITHOMY IOJI1
nianoroBoro BikHa "Ilo6ydosa coooepagha’.

B nianoroBomy BikH1 (uB. puc. 9.17) nependayeHa Takox MOKJIUBICTh B TPYIOBOMY MOJI1
"Konip" 3amaBaTul KoJIip BimoOpaxxeHHs roaorpada.

Bubip curnany x|

T EL

HafireHyBaHHA | -~
*ila kB
Ub, kB
e, kB
3o, kB
la-108, ki
Ib-108, ki
Ic-108, ka4
1a-151, k&
Ib-151, k&
lc-151, kA
1a-130, k&
Ib-130, ke, hd|

3acTocyEaTH I Cracuyearu |

Puc. 9.18. Bubip cuaHany dns nobydosu ecodozpacha

[Ticnst BCiX BUKOHAHUX ollepaliiii HeoOX1IHO y AlajIoroBOMY BikHI (IuB. puc. 9.17) HaTHUCHYTH
KHOTIKY "'3acTocyBaTn' — chopmyeThcsi 300pakeHHs rojgorpada (puc. 9.19).
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£ rogorpads 02.06.04 18:16:26:540 3To-151 [] <2 02.06.04 18-16-26-540.41=> -|O] x|

09012108, kA

g . . Ua. B

r T T T T T T 1
1107 -86.13 -61.56 -37.0 -12.43 1213 367 B1.27 85.83 1104

Al g ]
Puc. 9.19. lNpuknad nobydosu eodoepagha

Cnio nam'smamu, wo nob6yoosa coooepaga 6yoe 30iUCHIO8AMUC MITbKU NICS BUOOPY CUSHATLIB
no oci X ma no oci Y.

3 roporpadoM y BiKHI B110OpakeHHsI MOYKHa 31HCHIOBATH JI€SK1 oIepallii 3a JOIOMOT 00
JIOKaIbHOTO MeHIo (puc. 9.20).

PeaaryeaHHA rogorpada. ..

AianazoH. ..
NokaneHa KoHGirypauis. ..

TabnK4Ha iopra. ..

Puc. 9.20. JlokanbHe meHio gikHa 8idobpaxeHHs 2odozgpacha

Komanna "Pedacysanns co0oepagha” no3Bomsie 3MIHIOBATH KOJIIp BioOpaxeHHs rogorpada.
MosxHa TakoX 3MIHIOBAaTH YaCOBUH Jiama3oH BinoOpaxeHHs rogorpada. s iporo HeoOX11HO
ckopuctaTucs koMmanaot "ianazon". Ilpu akTuBi3amii i€l KOMaHIU BITKPUETHCS 1aJIOTOBE
BIKHO (puc. 9.21), y skoMy MOHa 33/1aBaTy y BIIMOBILAHUX MOJISX peAaryBaHHs MOYaTKOBE Ta
KIHIICBE 3HAYCHHS Yacy BimoOpaxeHHs. Ko HeoO0XiIHO BimoOpa3uTu rogorpad st TOBHOTO
niana3oHy, HeoOXiHO HaTuCHYTU KHONIKY ''[loBHmii Aianma3on'". Takox nependadena
MOXKJIUBICTh y TpYHOBOMY 1oJi "Tpems koopounama" 3aaBaTi pexuM B1100paxKeHHS TOUOK
yacy Ha rojorpadi akTUBI3yBaBIlIM He3aleKHUM nepeMukad " BinoopakeHHs Touok yacy',
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KUIBKICTb SIKMX 33JJa€ThCSl Y MOJI1 pearyBanHs "Kinbkicme moyox uacy”. 111 Touku yacy 0yayTh
PIBHOMIPHO PO3MOAUISTUCS HAa BUOpAHOMY Jl1alla30Hi 4yacy.

HianazoH Eigobpan<eH il

MNoEHWA gianazaon: 0.000000 - 6301026

HianazoH

MoyaTkoEME vac: IU.UUUUDE‘ CEK.
KIHLEEMIT Yac: IB.3U'IU2B CEK.

MoBHWA gianazoH |

_TpETSl KoopaWHETE |

v BigofpaseHHa Touok Yacy

KinekicTE TOUOK Yacy: |5

3ac:TchBa'rM| Cracyearu |

Puc. 9.21. [lianozose s8ikHO Oiana3oHy 8idobpaxeHHs1 2o0oepacha

Komanpna "Tabruuna ghopma” peanizyerbcsi aHaJIOTI4HO, 5K 1 4J11 YACOBUX CUTHAJIB (JIUB.
m. 9.2.1.1.9).

9.2.1.3. Komanpa "lNopgorpad onopy™

BuxopucTtanHs 1i€i KoMaHIH 1a€ MOXJIMBICTD 3/11HCHIOBATH MOOY0BY 3MIHU TOBHOTO OIIOPY B
yaci. BinoOpaxeHHsIM 3MIHM IOBHOT'O ONIOPY € KpUBa, 1odynoBaHa B JlekapToBiii cuCTeM1
KOOpJMHAT, OPJAMHATOIO Ta aOCIIUCOIO SKOT € PEaKTUBHE Ta aKTUBHE 3HAUYEHHS OIIOPY, SIKI
3MIHIOIOThCS B 4aci. B miif camiii cucteMi KoopanHaT nepeadadeHa MOXKIUBICTh BUBECTH
300pakeHHs 3a3/1aj1eriib Mo0yJ0BaHUX 30H CHPALIOBAHHS BUMIPHUX OPraHiB AUCTAHIIHHOTO
3aXHCTY.

[Ticns akTMBI3aIii JAaHOT KOMaHAM HA €KPaH JAUCIUIES BUBOJAUTHCS /11ajIoTOBE BIKHO (puc. 9.22).

st moOynoBu rogorpada ornopy He0OXiTHO y TpyrnoBoMy ot "@atin"” Bubpatu ¢aiin 3
uudporpamoro, a B rpynoBux noyisix "Hanpyea", "Cmpym" 3anatu BIAIOBIIHO CUTHAIN HANIPYTH
Ta ctpymy. B rpynoBomy nosi "llapamempu” nogatkoBo nepeadadeHa MOKIUBICTD 3a/1aBaTH
OXKOKY 3a CTPyMOM Ta KoJiip BioOpaxeHHs rogorpada. Iloxubka 3a ctpymMoM 3a1aeTbes 1ist
TOTO, 11100 rogorpad onopy He OyayBaBcs AJs BIAPI3KIB yacy, A€ BiicyTHIM cTpyM. L{sg noxubka
BHU3HAYAETHCS €KCIIEPUMEHTAIBHUM [UIIXOM. BUALISETHCS CUTHA 3MIHH CTPYMY Ha YaCOBOMY
BIJIPI3KY, /i€ 1oro 3Ha4€HHs MOBUHHI OyTH piBHI HYJIO (Hanpukiaj, 0ezctpymoBa naysa AllB,
BUMKHEHHS BUMHKa4a 3aXHCTOM TOIIIO ), aJle € IKeCh 3HAYEHHS CTPYMY 3a paxyHOK IITyMiB.
BuszHauaeThcsi MakcuMabHE 3HAUYEHHS IIHOTO CTPyMY, 30umbinyeTbes Ha 10 — 20% 13amaeThes y
B1JICOTKAX BiJl MAKCUMaJIbHOTO 3HAUYEHHS B MOJI1 penaryBanus "Tounicme 3a cmpymom ons Z=U/I
(% Imax)". Ilpu moOynoBi rogorpada omnopy Ha YaCOBUX BiIPI3Kax, 1€ CTPYM MEHIIHNH 3aaHOT
noxubku, rogorpad Oynysaruchk He Oyze — BiH Oyzae Matu po3puBu. B noni pegaryBanus "Kym
JHIT" 3a]1a€ThCSI 3HAUEHHS KyTa JIiHIi, IKeé BUKOPUCTOBYETHCS NPU BU3HAYEH1 BIIHOCHOT MOXUOKU
30H CHPALIOBaHHS.
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x

P atin [~ 30HK CNPALKBAHHA
—Hanpyra b

I 40.0
—Crpurd

I a

-40.0

Tapamerpu

TouHICTE Za cTpyrord ana Z=1/]: ID.DEDDDD % |max 0.0

Ky niHii: IBE.DD " 800 400 0 400 800
Konip rogorpada: F‘E_I ]
SacTocuBaTi | CracysaTi

Puc. 9.22. Nobydosa eodoepagha oropy

VY rpynoBomy nioni "3onu cnpayroeannsa’ nianoroBoro BikHa (IUB. puc. 9.22) MoxHa oOyMyBaTH
XapaKTePUCTUKU BUMIPHUX OpPraHiB IUCTAHIIITHOTO 3aXHUCTY.

9.2.1.4. NobynoBa (BMOip) 30H cnpaLoBaHHSA

BuOip 301 cripaitoBanHs 4u 1o0y10Ba HOBUX 30H 3/1ICHIOETHCS IIJIIXOM HATHCHEHHSI KHOIIKU
"TlooynoBa / Bu6ip'" B momni "3onu cnpayrosanua” (nus. puc. 9.22). JletanbHO PO KOMaHTY
BUOOpY Ta MOOYI0BU XapaKTEPUCTUK BUMIPHUX OPraHiB JUCTAHLIHHUX 3aXUCTIB OMMCAHO B

m. 4.5.8.

Jlo1aTKoBO y miaioroBoMy BikH1 "30Hu cnpayroeants cmyneneti 3axucmy" € KHOIIKH
"30eperTu" Ta ""3aBaHTaxkuTH'', 32 TOIOMOTOIO SIKUX MOXHa 30epiratu y 6i0ioTeli, a mi3HimIe
3aBaHTaXXyBaTH 3 Hei chOPMOBAHI 30HU CHPALIOBAHHS.

[Tpuknan noOynoBu rogorpada 3MiHM ONOpy MiJ 4ac 0AHO(A3HOTO K.3. CYMICHO 13 30HOIO
CIpaLIOBaHHs HaBeJEeHUHU Ha puc. 9.23.
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[ rogorpad onopy: 06.07.04 23:24:24:761 Tecr [] <4 06.07.04 23 -761.fls; ;[glﬂ
2?‘?-&7
2504
2307 1).0200
2104
1904
170
1504
1304
1104
90
704
50
304
104
10
204
50
Eh= - : - = : : = : |ﬁl
- |J—B4.89 -1E.EE 31.57 73.81 1280 176.3 2245 2727 3210 389.2P

Puc. 9.23. lNpuknad nobydosu eodoepadgha oropy nid 4ac 0OHOAa3HO20 K.3. Ha iHil

3 rogorpadom onopy y BIKHI MOKHA 3/IMICHIOBATH, TIOIIOHO SIK 13 4aCOBUMHU U(PporpamMamu,
JiesIK1 oneparii — 3MIHIOBaTH J1arla30H B1I0Opa)kKeHHsI, 3MIHIOBATH XapakTep BIOOpaKeHHS y
BIKHI, KOJIbOpHU TOIO. /11 HHOTO Kypcop HEOOX1IHO BCTAHOBUTHU B MOJI1 BiIOOpaKEHHS
XapaKTEePUCTUKHU Ta HATUCHYTHU IPaBy KiaBilly "MUIIL" — 3°SBUThCA JIOKAJIbHE MEHIO, Yepe3 sKe
MOXHA 3/IIMCHIOBATH 111 onepaiii (puc. 9.24).

PesarysaHHA rogorpada. ..

AianazaH. .
MokankeHa koHpirypauid. ..

Tabn1uHa hopMa. ..

Puc. 9.24. JlokanbHe meHro gikHa 2odozpacgha oriopy

Mo>kHa Tako>X 3MIHIOBaTH YaCOBUH Jiana3oH BiqoOpakeHHs rojorpaga 0e3rnocepeiHbo y BiKHI.
Jlj1g 1bOoTO0 HEOOX1THO 3a TOTIOMOTO00 Kypcopa "muii" 3adikcyBaTH NOYATKOBUHM Ta KIHIIEBH
yacH B1100pakeHHsI, MICJIsl YOTO Ha eKpaHi BioOpa3uThes YacTuHa rojorpada Ha BuOpaHomy
4aCOBOMY BIIIPI3KY.

9.2.1.5. KomaHpga " CuHTte3"

I1s koMaHga 103BOJISIE 3 CUTHAJIAMU [IU(PporpamMu 3A1MCHIOBATH JIesiKl MaTeMaTH4H1 onepauii. Lle
JI03BOJISIE CHHTE3YBATH 3MIHY B 4aci BEJIMUMH, K1 O€3[10CepeTHhO HE 3alKCaHl y BUTIISII
CUTHAJIIB, aJie K1 MOJKHA OTPUMATH 0€3MoCcepeIHbO 3 (Pa3HUX HANIPYT Ta CTPYMIB, HAITPUKIIA],
aKTUBHA MOTY)KHICTb, PEAKTHBHA MOTYXHICTh, HAIIPyra Ta CTPYM HYJIbOBOI ITOCIIIJOBHOCTI TOLIIO.
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[Ticns akTMBI3aIii JaHOT KOMaHAM Ha €KpaHi MOHITOpA 3‘IBUTKCA BIKHO (puc. 9.25). B momi
"Cuenanu" BABOIUTHCS CIIUCOK BCIX CHHTE30BAHUX CUTHAJIIB.

x

CurHanu

| |HaﬁMBHgBaHHﬂ |N2 nigEikHa |MaCLUTa6 IKDDBKLLiF! qacy |¢‘0pmgna CHHTESY | Hogami... |
v [l P13 1 1.000000 0.000000 (U, kBITA134, ki 2]+[U-B, kB.3]7IE-134, kb d]+[L
Pegaryearu... |

Baanyyumi |

JECTOCYEATH I CracyearH

Puc. 9.25. Cnucok cuHme308aHux cueHarsie

3 CUHTE30BaHMMH CUTHAJaMU MOYXHA 31HCHIOBAaTH HACTYIIH1 ONlepallii: aKTUBI30BYBaTH JaHUI
CUHTE30BaHUIl CUTHAJI — 1€ 3/IIIICHIOETHCS B IIEPUIOMY CTOBIILI TaOIHIIl CIUCKY CUTHAIIB. Y
JPYyroMy CTOBIILI BIJOOpa)KeHUH KOJIIp, SIKUM CUHTE30BaHUM curHan 0yzae BinoOpaxatucs. [lpu
OakaHHI1 11e¥ KOJIIp MOXHA 3MIHIOBAaTU. Y TPETbOMY CTOBIILI 33Jal0ThCSl HAallMEHYBaHHS
CUHTE30BaHUX CUTHAJIB. B ueTBepTOMY CTOBIIII 3aJa€ThCSI HOMEP MiJIBIKHA, B SIKE€ BUBOJIUTHCS
CHUHTE30BaHUil curHal. B m‘sToMy Ta I10CTOMY CTOBMIISIX 33Jal0THCS MacIITad Ta KOPEKIIs 3a
yacoM. B ocTaHHbOMY ChOMOMY CTOBIILI HaBeZeHa (popMyIia, 3a SIKOI0 CHHTE30BAHUN CUTHAIL.
Mo>kHa CHHTE3yBaTHU HOBI CUTHAJIM, peAaryBaTy iCHyIo41, BUiIyyaTH iX. Lle 3aiiicHIoeThes 3a
nonomoroto kHonok "lomaTu", "Penarysatu'", "Buayuntn'.

Posrnsinemo, ik CTBOPIOETHCSI HOBHI CHHTE30BaHUN CUTHAI. {715 IIbOTr0 HEOOX1THO HATUCHYTH
kHomKy " JlomaTu" — Ha expaH BuBeeTHCS BIKHO (puc. 9.26).

DOPMYBAHHA CHIHAMY 1 il

—F OpryYNa cUHTESY

ma
4%}

o .| siN | cos | Exp| aBs | sGR| u
_[|J #RCSN | aRCCOS | RCTAN
.
3] 1]

SORT INT ROUND
DIFFERENTIAL | INTEGRAL |

-
o
m

EE e

Curnan... |

i BacTocyBaTH

Cracyeatu |

Puc. 9.26. ®opmysaHHsI CUHME308aHO20 cuaHary

B noni penaryBanus "@opmyna cunmesy" 3amaeTbesi BUpas, 3a SKUM GOPMYETHCSI CHHTE30BaHU I
curHai. Bubip BUXiTHUX CUTHAIIIB, 3 SIKUX (DOPMYETHCSI CUHTE30BAHUN CUTHAJ 31HCHIOETHCS
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[UISIXOM HaTUCHEHHS KHOTIKY ""CurHan" — 3‘sIBUThCS BIKHO Y SIKOMY HEOOX1THO BHOpaTu
noTpiOHuit curnan 3 daitny (puc. 9.27).

Bubip curHany il

P aiin
|4 0B.07.04 23-24-24-781 fl

A GEL

| HakireHysaHHa -
* 04 kB
U-B. kB
U-C. kB
3o, kB
14134,
IB-134,
IC-134,
14103,
IE-103,
IC-103,
14108,
1B-108,

FEEREREREE

[

JacTocusati | Cracusati |

Puc. 9.27. Bubip cuzHany 0ns cuHmesy

[Ticns BuGopy B nomi "@opmyna cunmesy” (muB. puc. 9.26) BimoOpa3uThCcs Ha3Ba BUOPAHOTO
CUTrHaiy. 3 BUOpaHUM CUTHAJIOM (CUTHAJIaMU) MOXHa 31HCHIOBATH ME€BHI onepallii,
KOPHUCTYIOYHMCH (DYHKIIIOHATLHUMH KHOTIKaMH (1IuB. puc. 9.26). BuOpana oneparris
B1100pa3uThCA B 101 penaryBanus "@opmyna cunmesy". opmyna cCUHTE3y GOPMYETHCS 3a
neBHUMU TpaBuwiamu. Oneparii "+", "-", "*" "/" moBuHHI MaTH JBa onepan/a (371iBa Ta CIpasa).
VY Bumnajaxy, KoM JIBa OlepaHay € YaCOBUMHU CUTHAJIAMHU, PE3YJAbTYIOUUNA CUTHAJI OTPUMYETHCS
LUISIXOM 3/11CHEHHS1 BUOPaHO1 orepallii BiAMOBIIHUX KOOPAMUHAT 3a 4acoM (CUTHAJIU MOBHUHHI
OyTH 1I€HTHUYHI 32 YACOBUMH XapaKTEPUCTUKAMU — OJJHAKOBUM YaCOBHH Jllama3oH Ta KPoOK).
Sx110 o1MH 3 OTNepaH/IiB € CKaJIspHa BETUYNHA, TOA1 Pe3yJIbTYIOUUN CUTHAT OTPUMYETHCS
LUISIXOM 3/1HCHEHHS onepanii 31 CKaJISIPHOIO BEIMYHUHOIO 1 3 KOXKHOIO KOOPJIMHATOI0 CUTHAITY.
Jlist migaecenHs Ao creneHi (") HeOOX1IHO 3a/1aTH CIIOYATKY OJIMH OTIEPAH]I, Al CHMBOJI
MiTHECEHHS JI0 CTENeH1 1 3HaueHHs crerneHl. CTeneHeM Moxke Oyt Oyab-sike JAiiCHE YHCIIO.
Buxopucranns cknagaux gynkimii "SIN", "COS", ..., "INTEGRAL" nepenbavae nepenaui
apryMeHTy Y KpYIUIUX AYKKax. ApryMEHTOM MO>Ke OYTH SIK CKaJsIpHUI BUpa3, TaK 1 CUTHAI.
dopMyBaHHS CHHTE30BAHOIO CUTHATY 31MCHIOETHCS 3 BpaXyBaHHIM MPIOPUTETIB BUKOHAHHS
MaTeMaTUYHUX onepauiil. opmyiy CUHTE3y MOKHA pefaryBaT B ol "@opmyna cunmesy”, sk
BpPYYHY, TaK 1 BUKOPUCTOBYIOUH BiIMOBIAHI (YHKIIOHATIbHI KHOMKH, 32 BUHATKOM Ha3BU
BUOPAHOroO CUTHAY. Y BUIAJIKY HEBIPHO C(hOPMOBAHOTO BUPA3Y, MICIsl HATUCHEHHS KHOTIKU
"JacTocyBaTn", mporpama BUAACTh MOBIIOMJIEHHS IIPO XapaKTep MOMUJIKHY, a B TAOIHII
CUHTE30BaHUX CUTHAJIB (IUB. puc. 9.25) Bupa3 Oyzae BinoOpaxeHHi B UepBOHIN pamiii 1
peanizyBarucs He Oyne. s BunpaBieHHs MOMUJIKH HEOOX1THO CKOPUCTATHUCS KHOTIKOIO
"PenaryBaru' 1y BikHi (AuB. puc. 9.26) He0OX1JHO BHECTH BIANOBIIHI KOPEKTUBH.

Jiist BUSTydeHHSI CHHTE30BaHOTO CUTHAITY 31 CIUCKY (JIUB. puc. 9.25) HEOOX1IHO CKOPUCTATUCH
KHOMKOIO ""Buiryuurun'.
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Cnin mam'sataty, 1m0 koMan01o "Cunmes" MOXKHaA CKOPUCTATUCA JUIA B1IOOpPaKEHHS B OJHOMY
BIKHI CUTHAJIB 3 PI3HUX (haiiIiB 1 3aIMCaHUX PI3HUMU IpUcTpossMU. CUrHAJIM MOKYTh OyTH
PI3HOIO JUCKPETHICTIO Ta 3 PI3HUMH YaCOBUMU Jllalla30HaMHU.

[Ticnst 3aBepiieHHs (GopMyBaHHS CUHTE30BaHUX CUTHAJIIB HEOOX1THO HATUCHYTU KHOIIKY
"3acTocyBaTH'" — CHHTE30BaH1 CUTHAIM Oy1yTh B1IOOpaXkeH1 y BiKHI. 3 CHHTE30BaHUMU
CUTHaJIaMHU MOYKHA 31HCHIOBATH Ti X OIeparlii, 10 1 31 3BU4alHUMU YaCOBUMHU CUTHAJIAMH.

Jlii 30epekeHHs CHHTE30BaHUX CUTHAJIIB Y (haiiii MOKHA CKOpUCTAaTUCS KOMaH010 "Excnopm 6
COMTRADE" (nuB. 1. 9.2.1.8). Takoxx Mo>kHa BijoOpa3uTH CUTHAIU B TaOJIWYHIA Gopmi,
CKOPHCTABILIUCH BIATNOBITHOIO KOMaH 1010 JIOKAJIbHOTO MEHIO, 3 HACTYITHUM 30€peKEHHSAM Y
¢aitni (quB. m. 9.2.1.1.7).

9.2.1.6. Komanpa "36epertu sik (*.GRN)"

I1s koMaHga 103BOJISIE 3aMIMCcaTy BUOpPaHi CUTHAIM Y BHYTPIILIHbOMY (hopmarti i3 30epexeHHIM
KoH(Irypariii BigoOpa’keHHs.

9.2.1.7. Komanpa "3aBaHTaxutn (*.GRN)"

s xomaHaa 103BOJISAE€ 3aBAHTAKUTH TOTIEPETHBO 3aMMCaH1 CUTHAIH Y BHYTPIIIHbOMY (opmaTi
nporpamu (auB. 1. 9.2.1.6). B upomy dopmari 30epiratorbcs He TUIBKH JIaH1 CUTHAIIIB, a i
KoH(Irypariis, sika Oy/a BCTaHOBJIEHAa HA MOMEHT 3allUCy CUTHAIIIB Y (aili.

9.2.1.8. Komanpa "Excnopt B COMTRADE"

[1s koMaHga 103BOJISIE 3aMKMcaT BUOpaHi CUTHAIM B aiisl y MbKHapoAHOMY (opmarti
COMTRADE. ExcnopryBarucs 0yayTh CUTHAJIA aKTUBHOT'O BIKHA.

[Ticns akTMBI3aMii JaHOT KOMaHAM BIAKPHUETHCS J1ajoroBe BiKHO (puc. 9.28).
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MapameTpy dhopmary Comtrade B LI

—3araneHi NapameTpu Darasuac & popraari: mmddddyy bbcmm: ss. sssess

HalireHysaHHS: IABapiq Sanvoy: |D1 /01/00,00:00:00.000000
Haomep npucTpor: ID CrnpauosanHs: |D1 A07,400,00:00:00.000000

YacTara mepest IED.DD M
YacTora guck peTHEaui I1DUD.DD My

[AHANOMOB] CHEHANM

lNepereopenHa curHany: ¥ = int [[X - B] 7 A), pe X - exigHuA curnan; A, B - koegilieHTH nepeTEopeHHA

M2 |Ha»‘|M3HgBaHHﬂ |‘3Pasa |DnMHMui IKDMI‘IDHBHT lSmiu.leHHﬂ [prc] IA |B |Min |MaH |
1 [UA W 0.00 0.00100000 | 0.00000000 |0 a
2 |UB W 0.0a 0.00100000 | 0.00000000 0 i]
3 |uc W 0.o0 (0.007100000 | 0.00000000 |0 a
4 & A 0.o0 (000100000 | 0.00000000 |0 a

~ AMCKPETH CHrHAW

Mt | HalirmeHyeaHHa | Cran |
2] ]

2 |kL1 i]
3 Relay 0

3acToCyBaTH I Cracyeari
Puc. 9.28. Napamempu popmamy COMTRADE

VY 11poMy BIKHI1 y TpyHOBOMY 1011 "3acanvui napamempu” 3a1aeThcsl HACTYIHA iHPOpPMAIis:
HallMeHyBaHHS U(PPOTPaMK; HOMEpP MPUCTPOIO; HOMIHAIIbHA YaCTOTa MEPEKi; 4acToTa
JMCKpETH3allil, sKa BU3HAYAE€ThCA K 100YTOK HOMIHAIBHOI YaCTOTH Ha KUIbKICTh TOYOK
JTUCKpETHU3aIlii Ha mepio; HoMIHAIBHOT yacToTh. Ciil maM'siTaTH, 10 BC1 aHAJIOTOB1 CUTHAIN
OymyTh 3amucani y ¢aii 3 3a1aHOK0 YaCTOTOI0 AUCKPETH3allii. Ko AUCKpeTH3alis
aQHAJIOTOBOTO CUTHAITY HE CHIBIAJAE 3 33/1aHOI0, TOA1 Oy/1e 3/1iICHEHA IHTEPIOJIAILIS I[LOTO
CHUTHAITY.

VY rpynoBomy nouii "/lama/uac” 3ana€eTbes 1aTa Ta yac Mo4aTky 3anucy LudporpaMu NpucTpoeM
Ta Yac CIpamoBaHHg TPUCTPOTo. SKimo nudporpama He OTpEMaHa 3 MPUCTPOIO, TO IO
1H(pOpMaIlit0o MOKHA HE 3a/1aBaTH.

VY rpynoBomy nioni "Auanoeosi cuenanu” B TabnuuHid GpopMi 3a1aeThes iHGOPMAIIIS IO KOKHOMY
CUTHAJy: HallMeHyBaHHsI; HaMeHyBaHHS (a3u; OAMHUII BUMIPIOBAHHS; KOMIIOHEHT; 3MIILIEHHS
3a YacoM, B MKceK; Koe(DillIEHTH NepeTBOPEHHS CUrHainy A ta B; MiHIManbHa Ta MakCUMalbHa
MeXa IHTepBaly 3HadeHb BUOIpok mpuctporo. ¥ ¢popmati COMTRADE koopauHatu curnany
30epiratoTbes K 1l yncina. [leperBopenns koopaunar curnany y popmatr COMTRADE
3NIIMCHIOETHCS 32 HACTYnHUM Bupazom: Y =int ((X—B)/ A), ne Y — neperBopenuii curuai; X —
BX1IHUM curHai; A, B — koediuienTu neperBopenHs. KoedimienTu nepeTBopeHHs Mi10MparoThes
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TaKUM YMHOM, 1100 3a0€3MeYnTH NOTPIOHY TOYHICTH IepeTBOpeHHs. [1o 3aMoBUyBaHHIO
npuitasaTo A = 0,001; B =0.

VY rpynoBomy nioni "Juckpemui cuenanu” B TabnuuHii GopMi 3a1a€ThCS HaCTyIHA 1H(OpMAITis:
HallMEHYBaHHs CUTHaNy Ta Horo noyatkoBui cran (0 Ta 1).

9.2.1.9. KomaHaa "KonitoBaHHs B 6ycep o6miHy"

[Ipu HE0OX1AHOCTI BUKOPUCTAHHS CUTHAIIIB HU(POrpaMHy B IHIINX JOKYMEHTaX, HalpUKIIaJ,
TEXHIYHUX 3BiTax, CTaTTAX, NepeadadyeHa MOKIUBICTh KOIMIOBATH CUTHAH ITUdporpamu B Oydep
0OMIHY 3 MOJANBIINM iX 3UUTYBaHHIM B IHIIUX CHCTEMax, HallpUKial, B cucremi Microsoft
Word.

Jljig BUKOHAHHS 1I€] KOMaH/IM He0OX1/1HO MoNepeIHb0 cOopMyBaTH y BiKHI OTPIOH1 CUTHAIIM Ta
akTuBI3yBaTH Komauxay "Koniwoeanns 6 6yghep oominy" — mdopmartis 3anumierscs B 0ydep,
3BIAKM 11 MOXKHA MPOYMUTATHU B IHIIOMY IPOTPaMHOMY CepeoBuIL, Hanmpukial, B Microsoft Word
(puc. 9.29).

0.5606)

1B-134, kA
1C-134, kA

TO

0.434
0.3073
0.1807

0.0541
-0.0725
-0.1991

0.32574

0.4523-

0.5789—

T T T T T T T T 1
0.0406 0.0697 0.0985 0.1272 0.1559 0.1846 0.2133 0.2421 0.2708 0.3012

Puc. 9.29. lNpuknad 34umysaHHsi iHgpopmauii 3 bychepa 0bMiHy

Cning nmam'sitatu, o B Oydep oOMiHy Oy/e ckormiiioBaHa iHpopMaIlis 3 aKTUBHOTO BiKHA.

9.2.1.10. Komanpa "[Opyk"

s xomanaa nepeadadeHa st 6e3mocepeIHOr0 BUBOAY BHOPAHUX CHUTHAJIIB IU(PPOTpaMH HA
IpyK. SIK 1 B monepeIHbOMY BUIAAKY, HA APYK BUBOJAUTHCS JIHIIE HPOPMALlisi 3 aKTUBHOTO
BIKHA.
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MonayIb "OCUUIOrPA®"

9.2.1.11. KomaHpa "Buxig"

Jliist 3aBepIeHHs ceaHcy poOOTH 3 IPOTPaMOI0 HEOOXITHO aKTUBI3yBaTH KoMaHay "Buxio”.

9.2.2. MeHio "BinobpaxeHHAa"

JlaHe MEHIO MICTHUTBh PSKUMH BiOOPaKEHHS CUTHAIIB Ta KOMAaH/IU 10 iX MacmTadyBaHHIO
(puc. 9.30).

25| § "\ BinoSpaxeres mrTesix srasere et Lia] ba|zre  =l=|m]
J BinoBpasenns QUMK 3HaYEHE.
= binofpaens posainsHo
= BigoBpamerna pason

& AsTomacuTal Ho oo aboyac

B.t ABTOMEOUTER [0 00 DpOMHET
o 2 ;
@+ [onepenHin MaEUTED [0 0d S0CIC

Puc. 9.30. MeHto "BidobpaxkeHHs"

MeH10 pO3JIUICHO Ha TpH TPyNH. B mepmmx 1BOX rpymnax 3aJ1al0ThCs PEKUMH BiTOOpakeHHS
CUTHAJIIB, a B TPETI MICTATHCS KOMaH/IH 110 MacIITa0yBaHHIO CUTHATIB. BuOpanuii pexxum

BiJI0Opa’KCHHS BUIUICHUH MIKTOTPAMOIO YEPBOHOTO KOJIBOPY.

[Ticnst akTuBI3aIii pesxxuMy "Bidobpadicents Mummesux 3HaveHs"” o y BiKHaX OyJIyTh
BiJ0OOpakaTUCh MUTTEB] 3HAYCHHS KOOPIMHAT.

Iicns aktuBizamii pexumy "Bioobpadicenns Oitouux snavens” ' y BikHax Bino6passTees gifoui
3HAYCHHSI KOOPJIUHAT, PO3PAXYHOK SKUX 31HCHIOETHCS 32 BUPA30M

_ L 2.
F= ; {f (1)-dt , (9.1)

ne T — mepio1 MPOMHKCIIOBOT YaCTOTH; f — MUTTEBE 3HAUCHHS CTPYMH (HANPYTH) [JIST MOMEHTY
qacy t. BpaxoByroun qUCKpeTHUN XapakTep iH(opMarlii mpo MUTTEBI 3HAYCHHS CTPYMIB Ta
Hanpyr, podoya hopMyiia po3paxyHKy JIFOUMX 3HAYCHb CTPYMIB Ta HAIIPYT Ma€ BUTJIST
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1 N-1

F~ ?-Z((f,m +f)/2) k. 9.2)
k=l

ne fi.» f, —3HAUYCHHSA KOOPAMHAT peXUMy (CTpYMIB, HaNpyr) Uit k+/ Ta k TO4OK
JMCKPETHU3AIlil 3 YMOBH, III0 Ha TIepio 1 mpomuciioBoi uactotu 1 e N BuOOpOK; /I — KpOK
JTUCKpETH3aIlli 3a 4acoM.

Pexxumu "Bioobpasicenns pozoineno" =, "Bioobpasicenns pazom” =, "BidoopadsicenHs 32i0HO

KoHgicypayii” = JI03BOJISIOT 10 pi3HOMY PO3MILIYBaTH CUTHAIM LKM(porpamMu B MiJBIKHAX.
[Ticns aktuBizamii pexxumy "Bioobpasicenns po3dinbro"” BCi curHany nudporpamu
PO3MIILYIOTECS B OKpeMHX NiiBiKHAX. Pexxum "Bioobpasicenns pazom” no3Boiise€ po3MICTUTH BCl
CUTHAJIU LH(ppoTrpaMu B OJHOMY MiABIKHI. Pexxum "Bioobpasicenns 32iono kongicypayii”
JI03BOJISIE PO3MICTHTH CUTHAIIU IU(porpaMu 3riqHo KoHpirypartii, 3aaanoi kopucryBadem. Ls
KoH(irypariis 0yne 30epekeHa 1 MoKe BUKOPUCTOBYBATHUCH IICIISI TOBTOPHOTO 3aBaHTAXEHHS
uudporpamu.

A+
AxrtuBizartis koMauau "Aemomacuma6b no oci X" 4" 103B0JIs€ BiOOPAa3UTH CUTHAIIN Ha
[IOBHOMY 4aCOBOMY Jlara3oHi.

N . 1
AxTuBI3aIis KoMaHau "Aemomacuma6 no oci Y" 37 103Bos€ ONTUMATBLHO BUKOPUCTATH
MIZBIKHO BIOOpa)KeHHs CUTHAJIB 1 porpaMu mo oci Y.

"
Komanna "llonepeoniv macuumad"” Q¥ 1103BOJISIE BITHOBUTH nomnepeaHii Macmrtad mo oci X.

9.2.3. MeHto "DyHKuiT™

JlaHe MEHIO MICTHTH TIEpelliK QYHKIIIH aHami3y curHaiiB mudporpamu (puc. 9.31).
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MonayIb "OCUUIOrPA®"

Il

t|eo] Llla]| nlalzslrel  =|=|m]

Puc. 9.31. MeHto "®OyHkujii™

Cnio 36epuymu ysacy na me, wo nicis akmusizayii 6ionogionol pyHKyii, 6 ni0GiKHI 3 cueHaIAMU
yugppoepamamu sminoemvcs popma kypcopa "muwi” — xoxcuiti pyukyii ionosioae ceos ghopma

Kypcopa.

9.2.3.1. ®yHKkuin "Bubip Bigpiska"
®yukuis "Bubip 6iopizka” 3 mpusnauena s Buainenns GpparMenTy nudporpaMmu B Jaci.

JIy1st 9yacoBMX CUTHAJIIB MICJIA aKTHUBI3aIlii JaHo1 QyHKIIIi HEOOX1THO KypCcOop BCTAHOBUTH B MicIie,
SIKE BIIMTOBIJIa€ IOYATKOBOMY Yacy BHJIUICHHS IU(PPOTPaAMU Ta HATUCHYTH JIIBY KiIaBimry "mumii"
— y BiKHI 3°SIBUTHCS BEPTHKAIBHA JIHIS — MapKep, AKa BiIMOBIIA€ TOYATKOBOMY Yacy (ikcarrii.
He Bigmyckaroun niBoi kiaBimi "mMumri" HeoOXiTHO 3AIMCHATH TIEpEeMIleHHS Kypcopa 10
KiHIIeBOro 4acy ¢ikcarii. [Iporec BUIUTCHHS 3aBEpITY€ETHCS MICIIS BIIITYCKaHHS JIIBOT KJIaBIIIi
"mMumi". B pe3ynabpTati y miZIBIKHI 3 CHTHAIAMH TA(POTrpaMH BitoOpa3nuThHCs JIMIIE BUIUICHA
JacTHHA ITU(QPOTPAMH.

B HIKHII 9acTUHI BIKHA PO3TAIIOBAHUH TOPU30HTAIBHUIA CKPOJIIHT, SIKHI JT03BOJISIE
3IACHIOBATH 3MIHY JIialla30HY 110 Yacy BioOpaKeHHs CUTHAIIB. [[OB3yHOK CKPOJIIHTa BKa3ye
BIJTHOCHE ITOJIOXCHHSI Ta TIPOIOPIIii BUAMMOI YaCTHHH IU(pOrpamMu CTOCOBHO TIOBHOTO il
Jliana3ony.

Jli1st 3MiHM 9acoBOTO JTiara3oHy HEOOX1THO Kypcop ITiJIBECTH JI0 Kparo MOB3yHKA CKPOJIIHTa
(crpaBa abo 37iBa), MPHU IIHOMY Kypcop "MHUIIi" 3MIHATH CBO€ 300paKeHHS Ta HATUCHYTH JIBY
knaBimy "mumni". He Bimmyckarouu J1iBoi kiaBimnni "Mumii", HeoOX1THO 3MIHCHUTH ITepeMIlIeHHS
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Kypcopa BrpaBo abo BiiBo. [Ipu nbomy Oyne 371iiCHIOBATUCH 3MIHA TTOYATKOBOTO Yacy (Kypcop
3HAXOJIUTHCS 3J11Ba) a00 KIHIIEBOTO Yacy (Kypcop 3HaXOAUThCS CIpaBa) JIialna3oHy HUPporpaMu.

S0 HeoOXx11HO B110Opa3uTH nudporpamy AJs BCbOTo JAiala3oHy yacy, HOTpIOHO y MiJIBIKHI 3

uudporpamoro 3A1IMCHUTH NOABIIHUI "KITIK" — y BiKH1 BitoOpa3uThcs nudporpaMa Ha IOBHOMY

4acoBOMY Jiana3oHl. Lle MokHa 311CHUTH TaKOK, BUKOHABIIU KOMaHAy "Aeémomacumad no oci
L

X" Q" Bubip miana3zoHy BioOpakeHHsI MOKHA TAKOXK 3/IIHCHIOBATH 3a JIOTIOMOTOIO [[iaJIoTOBOTO

BIKHA, SIK€ BUKJIMKAETHCS 32 TOTIOMOTOO BIAMOBIAHOT KOMaH/I! JIOKAJIBHOTO MEHIO (JIMB.
m. 9.2.1.1.4).

st ronorpadiB BUOIp Alana3oHy BiqoOpaXeHHS 32 4acoOM 3a IOTIOMOTO00 "MuI" 311HCHIOETHCS
nemo no iHmoMmy. dikcallis MOYaTKOBOIO Yacy 371HCHIOEThCS O0e31ocepeIHbO Ha KpUBIH
rojorpada. Ilicis ¢ikcanii mo4aTKOBOro 4acy Ha KpuBii rojgorpada nosBUTbCS Kypcop y
BTl "iepexpects". Dikcairist KIHIIEBOTO Yacy 3IMCHIOEThCS aHanorigHo. [licis dikcarrii
KIHIIEBOTO Yacy BiI0Opa3uThCs BUAUICHUH (parMeHT roaorpada.

9.2.3.2. ®yHKUifA "Opn3OHTanbLHe nepemilieHHA"

[Ticnst BuAineHHs pparMeHTy nudporpamu, akTUBi3yBaBIIM QyHKIIIO "I opusonmanvhe

nepemiwjenusn” =

, MO>KHa 3JIIICHUTH Neperiisy yciel nudporpamu Ha 3apikcoBaHOMY Jliana3oHi
yacy. J{is 11boro He0OX11HO BCTAHOBUTH KYpCOp Yy MIABIKHI 3 B1I0OpaXKE€HHSIM CUTHAIB
uudporpaMu Ta HaTUCHYTH JiBY kiapimy "Mumii". [lepemimatoun Kypcop BiiBo abo BIPaBo,
MOXHa TIeperisaaTy mudporpaMmy Ha BUAUIEHOMY jAiana3oHi yacy. [Ipu npomy Oyne
3/1IMCHIOBATHCH 1 IEPEMILIEHHS IOB3yHKAa TOPU30HTAIILHOTO CKpoJiiHra. [lepeMilieHHs: curHaiis

uudporpaMu 3aKIHUYETHCS MMICIS BIAMYCKaHHSI JIIBOT KiIaBimi "Mummi'".

[lepemilieHHs: MOKHA 3/IIIICHIOBATH 1 BUKOPUCTOBYIOUH MOPU30HTAIBHUNA CKPOJIIHT.

9.2.3.3. dyHKuUifA "BepTukanbHe nepeMieHHA"

Oyukuisn "Bepmuxanvue nepemiujenns" I nosBouse 3uilicantu MEPEMIIICHHS CUTHATIB
uudporpaMu y miJBikHi Mo oci opauHaT. [ 1boro He0O6XiJHO BCTAHOBUTHU KypCop y
BUOpaHOMY MIJBIKHI Ta HATUCHYTH JiBY KiaBimy "mumi". He Bigmyckatoun kinaBimii "Mumii"
MOXHa TIEPEeMIIIaTh CUTHAIHU IudporpaMu B3A0BXK Ooci opauHaT. [lepemimenHs curuaiis
uudporpaMu y miJBIKH1 3aKIHYY€ThCS MICIS BIAMYCKaHHA J1BOT KiaBimi "mumii".

9.2.3.4. ®yHKuina "[doBinbHe nepeMiweHHA"

®yukuis "Josinvre nepemiwenns” % 103BONIsAE 0THOUACHO TIEPEMIlIATH BUOPAHHIA CHTHAT Y
MIZBIKHI K 110 OC1 Yacy, Tak 10 OCl OpAXHAT. MexaH13M NepeMilleHHs aHAJIOTTYHUH SIK 1 1715
bynkuiit "I'opusonmanvue nepemiwenns’ ta "Bepmukanvhe nepemienms”.
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9.2.3.5. ®yHKuisa "Bubip 3a pamkoro"

Oyukuia "Bubip 3a pamxoro " 1103Bons€ BUAiATH B Mexax mizBiKHA 3a pamKoro (pparMeHT
uugporpamu. Ilicnsa aktusizanii qaHoi GyHKIIT HEOOX1IHO MIIBECTU KypCOP 10 MicLs MOYaTKy
BUJIUICHHS (pparMeHTa Ta HAaTUCHYTH JIIBY KJIaBily "Muii", He BiAMYCKalOUYu KiIaBilli
MEPEMICTUTHU KypCop JI0 KIHIIEBOTO Miclis BUJIUIEHHS (pparMeHTa Ha u@porpami Ta BiIyCTUTH
KJaBimy "mumi" — y BikKHI BiJoOpa3uThCs BUAUIEHUH (pparMeHT Hudporpamu.

9.2.3.6. ®yHKuia "Mapkep"

[Tpu nonomo3si ¢pyukuii "Mapkep” L' mosxua 3nificrroBaTn Mepersii MUTTEBUX Ta AIFOUUX
3HaY€Hb KOOPAMHAT CUTHAY y (PIKCOBAHI MOMEHTH Yacy Ta 3/[ICHIOBATH iX BIIHOCHY OI[IHKY.

[lepenbaueHa MOKIUBICTh BCTAHOBIIIOBATH OYy/b-SIKY KUIbKICTh MapkepiB. [Ipu nubomy oaun
MapKep € aKTUBHUM — BITHOCHO HBOTO 31HCHIOETHCS PO3PAaXYHOK BIJHOCHUX YacCiB IHIIMX
MapKepiB.

[Ticns aktuBizamii AaHoi PyHKIT JU1st BCTAHOBJICHHS MapKepa HEOoOX1HO MIBECTH KypCcop 10
MOTPIOHOTO MICI y MIJABIKHI 3 CUTHAJIaMH Ta HATUCHYTH JIIBY KJIaBimry "Mumil" — y miiBIKHaxX
3'IBUTHCS BEPTUKAJIbHA JIIHIA, IKY MOKHA IIEPEMILIYBAaTH M0 YacOBii OCl, HE BIIMYCKAIO4H JIIBOi
knaBiuii. s ¢ikcanii mapkepa B OTpiIOHOMY MicCIli, HEOOX1IHO BIAIYCTUTH JIIBY KiaBinry. B
Micui ¢ikcauii 3'IBUTbCs Mapkep 3 HanucoM "Mn", ne n — nopsaKOBUN HOMEp MapKepa

(puc. 9.32).

AxTuBHMI Mapkep OyJie Bi1oOpakeHU YepPBOHUM KOJIbOPOM.

B BepxHiii yacTHH1 BiKHA 3‘IBUTHCS HACTYIHA 1HPOPMALIISL: B IEPLIOMY PSJIKY BUBOIUTHCS
3HAYEHHS Yacy, Jie BCTAHOBJIEHUH MapKep. Y IpyroMy psaKy BUBOJAUTHCS BITHOCHMM 4ac dt
B1100pa’keHHs MapKepa BIIHOCHO aKTUBHOI'O Mapkepa. B nyxkax BimoOpaxaeTbcs BIIHOCHUIN
3cyB 3a (ha3o10 B rpagycax. it akTHBHOTO MapKepa BiTHOCHUM yac cTaHOBUTH 0 ¢. B iHmumx
psaKax, K1 po3TalloBaHl HIXKUYE IIUX JBOX PSIJIKIB, BUBOJATHCS MUTTEB] 3HAUEHHS BCIX CUTHAIIIB
nudporpamu, sKi € y miBIKHAX.
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[ 06.07.04 23:2-

4:761 Tect [] <

6.07.04 23-24-24-T61.fls >

=10 x|

IMapKep 1 IMapKep 2 IMapKep 3 IMapKep 4
tz 0.1359 0.0578 01825 02324
dt [z/rpa. 00784 [-1410.65] 0.0465 [837.57) 0.0965 [1736.86)
-4 kB 30.0415 [43.2337) 76.0471 [E4.0135) 42,2423 (49.2200) -B0.0433 [54.3568]
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14-134, kd 0.1290 [0.3561] 01089 [0.1101) -0.5036 [0.3522) 01528 [0.3140)
IB-134, k& 0.0336 [0.1167] 0.1350 [0.1036) 0.0672 (0.1134) 00255 [0.1065)
IC-134, k& 01683 [0.1931) -0.0311 [0.1107) 0.2687 (0.1928) 016596 [0.1801)
106.0 4
82,381
57290 |
35.06 1
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83224
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0.5606
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IB- g 04344
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0.0541
007254|] |
013914}
032571
04523
057894 . . . . | . . . .

0015 00497 0081 01185 01528 01872 0275 02553 02903 0343

A ] |

Puc. 9.32. BcmaHosrieHHs1 MapKepie

H— T 5 O
———T W 1 " 8
=

[Tepenbauena MOXIMBICTH TIEPEMIIIICHHS BJ)KE€ BCTAHOBJICHUX MapkepiB. i iboro HEOOX1THO
MIZABECTH KypCcop J0 NOTPIOHOTr0 Mapkepa (Kypcop 3MIHUTH (OpPMY) Ta HATUCHYTH JIBY KIIaBILTy
"mumi". He Bigmyckatouun kiasimri "mumii", HeoOX1HO 3AIMCHUTH IEPEMIIICHHS MapKepa y
OTpiOHE MicLie Ta BIAIMYCTUTH KJIaBIIly — MapKep BCTAaHOBUTHCS B HOBoMY Micui. I1ig yac
MepeMILEHHs] MapKepa 31IHCHUTHCS KOPEKIIisl B IHPOpMaLIITHOMY MOJI1 MapKepiB

(mmB. puc. 9.32).

Takox MO>KHA BUITy9aTH MapKepH, 3MIHIOBATH aKTUBHUM MapKep, 3MIHIOBATH IOJIOKECHHS
Mapkepa, BiqoOpaxxaTu MUTTEB1 3HAUCHHS CUTHAIIB Oe3mocepeinbo 011 mapkepa. L1 komanam
MOXHa peali3yBaTH 3a JOTIOMOTOI0 JIOKAJIBHOTO MEHIO (puc. 9.33).

SHAYEHHA Hacy ...
BETHEHHA
ErmyqmTH
BrnyanTH BCiL L.

3HEYEHHA CHrHaNIE

Puc. 9.33. JlokanbHe meH MapKkepa

SIK110 aKTUBI3yBaTU KOMAaHy MEHIO "3nauenns yacy", T0 3'IBUTbCA 1aJIOTOBE BIKHO, B IKOMY
B1I0OpaKEHMI Yac, ¢ BCTAHOBJICHUI Mapkep. [ 3MiHM yacy HE0O0X1IHO BBECTH OTPIOHY
iHpopMalLlilo y BIKHI Ta HATUCHYTH KHOTIKY "'3acTocyBaTtu''.
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SIkmo akTUBi3yBaTU KOMaHy "Axmuenuil”, TO BUOpaHUN MapKep cTaHe aKTUBHUM — Yy MIJBIKHAX
BIH B1100pa3uThCs YEPBOHUM KOJIbOPOM Ta 3/IMCHATHCS NEPEPaXyHKU EBHUX BEJIIMYUH
BIJIHOCHO IILOTO MapKepa BCIX IHIINX MapKepiB. [ akTuBHOTO Mapkepa Bcs iHdopMallis B
1HpOopMaLIiHOMY 0JI1 MapKePiB BiI0OpakaeTbcs B paMKaxX YEPBOHOTO KOJIBOPY.

[Ticnst akTuBi3awii koManau "Bunyuumu" BUIUIEHUH MapKep 3HUKHE Ta 3A1HCHUTHCS
NepeHyMepallisl BCIX PELITH MapKepiB. K0 BUIYYMTH aKTUBHUM MapKep, TO aKTUBHUM
MapKepoM aBTOMAaTUYHO cTaHe 1-i Mapkep. SIKI0 BUITyYUTH BC1 MapKepH, 3HUKHE
1HpopMaliiiHe TI0JIe MapKepiB.

[Ticnst akTuBi3auii koManau "Bunyuumu éci” 6yayTh BUIy4eH1 BCl MAPKEPH Ta 3HUKHE
iHpopMalliiiHe TI0JIe MapKepiB.

[Ticnst aktuBi3auii koManau "3nauenns cuenanis" 611 MapKepiB B KOKHOMY MIJBIKHI
BHUBENYThCSI 3HAUECHHS CUTHAJIIB, SIK1 BIIMOBIAAIOTH MOMEHTY 4acy, JJIsl IKOIO CTBOPEHUN MapKep.

9.2.3.7. ®yHKuin "MoaBinHMK Mapkep"
JIy1st BITHOCHOTO aHaIT3y CUTHAJIB U(porpam 3acTocoByeThest GyHKILis "Ilodsitinuti mapkep"

L1, Mo npiitrmit Mapkep (popMyeThCsSI Ha OCHOBI IBOX MapKepiB.

[Ticns aktuBi3auii naHoi GyHKUIT HEOOX1AHO KypcOp MiABECTH A0 NOTPIOHOTO MICIS Ha
uuporpami Ta HATUCHYTH JIIBY KiaBimy "Mumni" — 3adikcyerbest nepiuii mapkep. He
BIJIMTYCKAIOYH JIIBOT KJIaBIIII, HEOOX1THO MEPEMICTHTH KypCOp JI0 MICIISI BCTAHOBJICHHS IPYrOTO
Mapkepa. pyruii Mmapkep "3adikcyeTbes" micis BiAMyCKaHH JiBO1 kiasim "mumi" (puc. 9.34).
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[] 06.07.04 23:24:24:761 Tect [] <4 06.07.04 23-24-24-761.fls>

=181

M aprep 1-1 Maprep 1-2 Maprep 2-1 Maprep 2-2 |
tc] 01258 015973 02318 02763
dt [e/rpa.] 0.0715 [1286.13) 0o 0.0448 [506.29)
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Puc. 9.34. BcmaHosreHHs1 nodsitiHux MapKkepie

HazBu noasiitHux MapkepiB GOpMYyIOThCSI HACTYITHUM YuHOM: Mn-1 ta Mn-2, e n — Homep
o/ABIMHOrO Mapkepa. Mk MapkepaMmu y MiIBIKHI, B sIKOMY OyB 3a(1KCOBaHUM MepIIni MapKep,
micnst ikcarii Apyroro Mapkepa 3‘BUThCS pO3MIpHA JIiHIA 3 BiI0OpaKeHHSIM HaJl HEIO IHTepBay
yacy MDK IBOMa MapkepaMu. {10 po3aMipHy JIiHII0 MOKHA IIEpEMIIIaTH B3J0BXK OC1 OpAUHAT Y
niaBikHi. 1 bOoro Kypcop HEOOX1IHO MiABECTH JI0 IIET pO3MIPHOT JTiHIT 1, KOJIU BIiH MTOMIHSIE
(dbopMy, HaTUCHYTH JIBY KiaBiury "mumi". "3axonuBuin" po3MipHy JIHIIO Ta, HE BIAIYyCKalOUH
J1BOT KiIaBim "mMuii", HeoOX1JHO 3AIMCHUTH ii mepeMilieHHs y notpidue micue. Ilicns nporo
BIIYCTUTH JIIBY KJIaBinly "Muii" — po3mipHa JiiHis 3aIKCyeThes B 3alaHOMy Micll. B BepxHiit
YacTHHI BiKHA B110OpaxaeTbes iHGOpMaIlis Mpo KOOPAUHATU CUTHAIIB, aHAJIOTITYHO SIK 1 IPpH
BUKOHaHH1 QyHKUIT "Mapkepu".

[ToxaBiiiH1 MapkepH B110OpaxaroThCsl PISHUMU KOJIbOPaMH, 3TIHO 3aJIaHOT MaJIITPU KOJIbOPIB Y
KOoH(Irypartii.

CdopmoBani moABIiHI MapKepHu MOKHA pearyBaTi, BAKOPUCTOBYIOUM KOMaH/IU JOKaJIbHOTO
MeHI0 (puc. 9.35). BUkiuk 10KaapHOTO MEHIO 3IMCHIOETHCA MIJITXOM HATHCHEHHS TTPaBoi

KJaBiuii "Mumi", KoM Kypcop 3HaXOJUThCsl Ha OJIHOMY 3 MapkepiB (popMa Kypcopa npH LbOMY
3MIHUTBCSA).
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SHAYEHHA Hacy...
Kanip...
Ermy-mHTH
ErnyamTH BCiL. .

SHEYEHHA CHrHANIE

Puc. 9.35. JlokanbHe meHr nodeiliHo2o Mapkepa

[1i koMaHa1 BUKOHYIOTHCSl aHAJIOTTYHO, K 1 U1 MapKepa, 3a BUHATKOM koMmaHu "Koxip". 3a
JOTIOMOTOFO ITI€T KOMaHI1 MO>KHA 3MIHIOBATH KOJIIp IMOBIHHOTO MapKepa.

9.2.3.8. ®yHKuUiaA "MuTTEBI 3HaYEeHHA"

Jliig neperisay MUTTEBUX 3Ha4€Hb KOOPJIAMHAT CUTHAIIB B Oy/1b-IKUI MOMEHT 4acy

3acTocoByeThes QyHKUIA "Mummesi suauenna" @ .

[Ticnst akTuBI3awii faHOT QyHKUIT, y MIABIKHI 3 CUTHAaJaMU HEOOX1JTHO HATUCHYTH JIIBY KJIaBIIILy
"Mumi" Ta yrpuMyBatu ii — B JIIBOMY BEpXHbOMY a00 B IPaBOMY BEPXHbOMY KYT1 M1BIKHA, B
3JIEYKHOCTI BiJl TOYATKOBOTO TOJIOKEHHS Kypcopa, 3 ‘IBUThCs BIKHO (puc. 9.36) "Mummesi
3HayenHa" Ta MapKep y MICIll TTOJO0KEHHsI Kypcopa. B iBiif yacTuH1 IbOTO BIKHA
B1100pa)kar0ThCsl HA3BU CUTHAJIB Ta 1X KOJIbOPH, a B IIPaBiii MUTTEBI 3HAYEHHSI LIMX CUTHAIIB JIJIs
MOMEHTY 4acy, SKui BimoOpakaerbes B ot "Yac"”. He Bigmyckarouun niBoi kiasimi "mumri"
MO>KHA 3/1IMCHIOBATH MEPEMILIEHHS 10 OC1 Yacy y Mi/IBiKH1 3 curHanamu. [Ipu nboMy y BiKHI
(muB. puc. 9.36) OyayTh BinoOpakaTuch MUTTEB] 3HAUEHHS KOOPIAMHAT CUTHAIIIB Ta 4ac, IKUM
BIJIIOBIAA€ MOJIOKEHHIO MapKepa. BikHO 3 MUTTEBUMU 3HAUEHHSIMU 3HUKHE Y BUMAJIKY, KOJIU
BIJIIYCTUTH JIIBY KJaBinny "muimi".

Yac [c] [0.0759
Hazea 3HaYEHHA |
______ U-4, kB 42 3642
M B B -91.4754
WU B 45 EE4E

Puc. 9.36. Mummesi 3Ha4eHHs1 KOOpOUHam pexxumy

9.2.3.9. ®yHKuifA "MapMOHiYHMK aHani3"

Jy1st BU3HAYEHHSI TapMOHIYHOTO CKJIay CUTHAIIB 3aCTOCOBYEThCs PyHKIIA "I apmoniunui

ananiz" .

[Ticns akTuBi3auii qaHoi GyHKUIT, y MIABIKHI BIAOOPa)KEHHS CUTHAJIIB HEOOX1IHO HATUCHYTH JIIBY
KJaBiury "mumi" — 3°BISATHCS ABa MapKepH, sIKl BUAUIAIOTH (pparMeHT uudporpamu, o
BIJIOB1AA€ NEPioAy MPOMHUCIIOBOI yacToTH. b mpaBoro Mmapkepa BuBoaAUThCs Hanuc "H"”

(puc. 9.37). He Binnyckarouu KjiaBimy "Mumii" nepeMicTUTH i MapKepu B NOTpiOHE MicLe
uudporpaMu Ta BIAMYCTUTH 1i — 31IICHUTbCS TapMOHIYHUM aHaJi3 BUJIUIEHOTO ()parMeHTy,
pe3yNbTaTH SIKOT0 BUBEIYTHCS Y BUIJISAI MICTOTpaM y HOBOMY BikHi (puc. 9.38).
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Puc. 9.37. BudineHHsi ¢hpazmeHma Kpueoi 0risi 30iliCHEeHHS
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Puc. 9.38. NapmoHiyHul aHani3 yugpozpamu

VY BiKHI ITOKa3aHUH KUTbKICHUN Ta SKICHUH TApMOHIYHUHN aHAIIi3 CHTHAIIB B TIOPSKY, STK BOHU
Oyiu po3MilIeHi y minBikHaxX (auB. puc. 9.38), mpu mboMy KOJIip BiTOOpaXKeHHS BIAMIOBITa€E
KOJILOPY CUTHAITY, JUIS SIKOTO 3/I1HCHIOBABCS TApMOHIUHUE aHaTi3. Han koopauHatamMu
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ricTOrpaMu BUBOJSTHCS aOCOJIIOTHI Ta BIIHOCHI 3HAYEHHSI OKPEMUX MApMOHIK, BKIIIOYAIOUH
MOCTIHHY CKJIaJIoBY. BiIHOCH1 3HAU€HHS PO3PAXOBYIOTHCS BIIHOCHO MEPIIOT FAPMOHIKH.

KinpkicTh rapMOHIK Ul aHai3y Ta 4aCTOTa OCHOBHOI FapMOHIKH 3a]al0ThCSl B KOHIrypaiii
(muB. m. 9.2.4).

MakcumanbHa KUTbKICTh TAPMOHIK OOMEKYEThCS 1 3aJI€KUTh Bil KUTBKOCT1 TOYOK AUCKPETH3AIIIT
Ha MepioJ MPOMHUCIOBOT 4acToTH. BoHa BU3Ha4YaeThes 3 BUpazy N = k/ 3, ne k — KUIbKIiCTh TOYOK

JTUCKpEeTHU3aIlii Ha Mmepio]; OCHOBHOT YaCTOTH.

S0 HeoOX11HO BUKOHATH aHAJII3 TAPMOHIYHOTO CKJIaJly CUTHAJIIB JUIsl IHILIOTO YacOBOTO
niana3oHy, HeOOX1IHO Yy MiBIKHI (IUB. puc. 9.37) BCTAaHOBUTH KypcOp Y NOTpiIOHOMY MicLii Ta
HATUCHYTH JIIBY KjaBimry "muii". MoxHa TakoX IMHAMIYHO 3/11HCHIOBATH FapMOHIUYHUIN aHaIi3
uudporpamu. s mporo HeoOxiaHO "3axonuTH" "MuIIe0" mpaBuil Mapkep Ta MepeMilaTi HOro
I10 YacoBIi 0C1 — JUHAMIYHO Oy/ie 3/11IHCHIOBATHUCSA PO3PAXYHOK FAPMOHIYHOTO CKJIa/ly CUTHAIIIB.

VY Bumnajky, SKIO 3aKpUTH BIKHO 3 pe3yJibTaTaMU TapMOHIYHOTO aHami3y (quB. puc. 9.38), y BikHI
3 curHajnamu (auB. puc. 9.37) 3HUKHYTh MapKepH. SKII0 3aKPUTH BIKHO 13 CUTHAJIAMH, JUJIS SIKHX
3/1IMCHIOBABCS] TAPMOHIYHUM aHaj13, TO 3aKPUETHCS BIKHO 3 pe3yJabTaTaMH FrapMOHIYHOTO
aHami3zy.

Hap pe3ynbraramu rapMOHIYHOTO aHAII3Y, sIK1 BiOOpa)keH1 y BikH1 (IuB. puc. 9.38) MokHa
3M1ACHIOBATH JIesiKi onepartii. [yt iboro HeoOX1JHO BUKIMKATH JIOKajdbHE MeHIO (puc. 9.39).

MacwTab nigsikHa. ..
MNokansHa koHdirypauia. ..
BiA00pa¥EHHA FrapMoHiK. ..

TabnuuHa diopma. ..
padbik 3 posknasy

Puc. 9.39. JlokanbHe MeHI 8ikHa 2apMOHIYHO20 aHaridy

Komanau nokanbHoro meHto "Macwuma6 niosikna" 1a "Jlokanvna kongicypayis" BUKOHYIOTHCS
AQHAJIOTTYHO SIK JUIsl 9acoBUX cUTHamB (muB. 9.2.1.1.5, m. 9.2.1.1.6).

Komanpna "Bioobpasicenns capmonik” 103B0OJI€ 3MIHUTHU CKJIaJ1 B1IOOpaKEHHSI FTAPMOHIK y BIKHI.
[Ticnst BUOOPY NaHOT KOMaHAM BIIKPUETHCS J1anorose BIKHO (puc. 9.40) 3 nepenikoM rapMoHik, y
SIKOMY HEOOX1JTHO 1HIll1aJli3yBaTu He3aJeKH1 IepeMHUKadl MOTPIOHUX FapMOHIK.

BiaobpaMceHHA rapMol 1[

rTaproHiku

3acToCyYBaTH

LI CracyBaTi |

FRR R EEKEEE R
— =000 OO G0 R =S

-

Puc. 9.40. Hianoeose 8ikHO "BidobpaxkeHHs1 2apMOHIK"
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Komanpna "Tabauuna gpopma” npusnauena ig popMyBaHHS iHPOpMaIis IPO TApMOHIYHUN
aHai3 BCIX CUTHATIB B TaOnuuHid Gopmi (puc. 9.41).

] Tabawuna dopra: FapHMOHiYHWA aHaniz: 16.1] | 224 5 IEI|_§|
HalMeHyEaHHA EpHMBOi: Ia2034, A ‘:J
JianasoxH apaniszy (cem.): 0.2119 @ 0.2319
i lvnniTyna <$as3a (Dpo. ) %
u] -0.0004 0.0000 0.0153
b 25321 -33.6185 100. 0000
2 0.01458 -958.5413 0.5860
3 0.04s80 105.1101 1.8956
4 o.ooze 41,6838 0.1153
g 0.4617 -25.7661 15.2349
3 0.0011 -121.4147 0.0433
7 0.1266 45,3135 5.0003
=] o.0041 -124.7492 0.1630
=] 0.0067 -119.1429 0.2657
10 0.00s5 -125.1587 0.3742
11 0.0104 -153.58130 0.4028 —
1z 0.0147 -122.8429 0.5514
13 0.0211 -135.9575 0.5340
HalmMeHyEaHHA EpMBOoi: IbZ034, A
JianasoxH apaniszy (cem.): 0.2119 @ 0.2319
i lvnniTyna 4$as3a (Dpm. ) L
u] 0.0z244 0.0000 1.1993
b 2.0308 -157.8150 100. 0000
2 0.0056 103.0107 a.z27&80 LI

Puc. 9.41. Tabnu4yHa ¢hopma 2apMOHIHHO20 aHarsli3y

3 iHdopMmarli€ro, HaBeIeH1M y TabauuHii Gpopmi MOXKHA 31iICHIOBATH pA oneparii. s uboro
HEOOX1IHO BUKIIMKATHU JOKaJIbHE MEHIO (puc. 9.42)

BHAIAKTH BCE
CrommeaTh B Bydep
JanucatH y dakn...
AptK. ..

Puc. 9.42. JlokanbHe meHo mabru4yHOi hopMuU 2apMOHIYHO20 aHasli3y

[Hdopmartiro MoxkHa 3anucatu y (aiiil, BUBECTH Ha APYK, CKOIIIOBAaTH B Oydep BUALUICHUM
¢dbparmeHT.

JJ11 KOHTPOJII0 TAPMOHIYHOTO aHAJII3y CUTHAJLY HEOOX1/ITHO CKOpUCTATHCS KoMaH ot "I pagix 3
posxnady” (muB. puc. 9.39). Ilicis akTuBizalii 1aHOT KOMaHIW HA €KPaH JUCIUICS BUBEIETHCS
BIKHO (puc. 9.43). B HpoMy B1i100pa3UThCs PparMeHT CUTHAILY, ISl SIKOTO 31HCHEHUI
rapMOHIYHUI aHaIi3 Ta CUTHAJ, OTPUMaHUM BHACIIIOK CUHTE3Y 3 TApMOHIYHUX CKIaaoBux. [lpu
IbOMY BITOOpaXEHHS CUTHATY 3/IINCHUTHCS TUM CaMUM KOJIbOPOM, ITI0 1 B OCHOBHOMY BiKHI1
(mmB. puc. 9.37), a cuHTE30BaHUM CUTHAJI BiIOOPA3UTHCSA YOPHUM 200 OUTUM KOJBHOPOM, B
3JICIKHOCTI BiJl KOJBOPY (OHY.
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L] Kpvea: 1aZ03A, A Ta 0TPMMAaHa 3 pOSKNaAy = |E||£|

31635

2,454
1.751
1,046
0.34151
03629
-1.067
A1.7721

-2.476+

318, o

T T T T T T T T T 1
02113 0.2144 0.2164 0.2185 0.2205 0.2226 0.2248 0.2267 0.2287 02308 0.2313
4 [»

Puc. 9.43. CuHme3 Kpugoi 3 2apMOHIYHO20 aHasli3y

9.2.3.10. dyHKuUiA "CumeTpuyHi cknapos.i”

s dyHKis npu3HadyeHa Jyisd BUJIUIEHHS CUMETPUUYHUX CKJIAZOBUX IPSIMOi, 00EpHEHOI Ta

HYJIBOBOT IOCIIOBHOCTEN 3 TPHU(PA3HUX KOOPAUHAT PEXKUMY JJIS 33 JaHOTO MOMEHTY 4acy A,

Jnis peanizanii faHoi pyHKuii y BIKHO HE0OX11HO BUBECTH 3 abo 6 koopauHat pexxumy. [Ipu
IbOMY, BOHHM TIOBHHH1 OyTH po3MimieH1 y mopsaaky — daza A, daza B, ¢aza C. MoxxHa 3anaBatu
pI3H1 KOMOIHAIIT CTPYMIB Ta HaIIPYT, HANPUKJIAJ, TPU HAIIPYTU Ta TPU CTPYMHU, TPH HANPYTH, TPU
ctpymu tomio. Koopauaatu mudporpamMmu MO)KHa pO3TaIIOBYBATH B PI3HUX IT1IBIKHAX.

VY Bumnajaxy, KoJiu y BiKH1 3HaXOJIUThCS KUIbKICTh KOOPJIMHAT peXXUMY, BiAIMIHHA Bix 3 abo 0,
3‘IBUTHCA MOBITOMIICHHS "Cumempuyni cKiaoosi 6uU3Ha1aomscs 0Jisk mpbox abo uiecmu
koopounam!",

[Ticnst akTuBi3auii qaHoi GyHKUIT, y MIABIKHI BIAOOPa)KEHHS CUTHAJIIB HEOOX1IHO HATUCHYTH JIIBY
KJaBiry "mumi" — 3°IBISATHCS ABa MapKepH, sIKI BUAUIAIOTH (pparMeHT uudporpamu, 1o
BIJIOBIAA€ NEPioAy MPOMHUCIOBOI yacToTH. b mpaBoro Mmapkepa BUBOAUThHCS Hamuc V"

(puc. 9.44). He Bingnyckarouu kiapimy "Munii" HeoOXiIHO NEPEMICTUTH 111 MapKepH B MOTPiOHE
Micue upporpaMu Ta BIAMYCTUTH 1i — 3A1HCHUTHCS PO3KIIaa TpU(Pa3zHOI CUCTEMU KOOPAUHAT
PEXUMY Ha CUMETPUYHI CKJIaJ0B1 BUJIUIEHOTO (PparMeHTy, pe3yabTaTH SIKOTO BUBEAYThCS Y
BUIJISI/I1 BEKTOPHUX JlarpaM y HOBOMY BikHi (puc. 9.45).
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GRAN Test System 3.1

14,
LB,
L-C.

kB
kB
kB

[] 06.07.04 23:24:24:761 Tect [] <4 06.07.04 23-24-24-761.fls =

=101

106.04
82,381
58.724
35.06 4
11.41 4
1225
-35.91 4
595
-83.224
-106.3-

14134, k&)
IB-134, kA
1C-134, k&

0.0725
01391
10,3257
10,4523
057834

0.560E 4

0.434 4
0.3073 4
0.1807
0.0541 4

0.0721

0.0954

0.1

185

01415

0.1546

01877

0.2108

0.2338

0.2563

0.2754

E

4

Puc. 9.44. BudineHHs ¢hpaemeHma yugpoepamu 01151 8USHaYEHHS CUMEMPUYHUX CKNadoeux

O CuMeTpyuHi cknafoei (aMniTy AHI SHayeHHA): 06.07.04 23:24:24:761 Tec - |EI|5|
—PesyneTyioda BekTopHa giarpara— ~Tlpara nocalgoBHicTE —O6epHeHa NocAlRoBHICTE —Hynbosa nocalaoBHicTE
E9.5878  262/|0.45989 9.8 2.0860 263 |0.2992 438 9.4567 51.9 |J0.1552 282 23860 115, |J0.0516 265
88,3261 147 |0.1684 -B4.2 2.0860 143 02992 702 9.4567 201, J0.1552 145, 23860 115, |0.0516 265
257417 1971|0.2743 197 2.0860 383 |0.2992 164, 9.4567 -38.1|0.1552 -94.8 23860 115, |0.0516 265
1+ 07 [ 1Mo [+ 07 [ (+ 07 [
C
2a
2a 25
2B }1_:;’ 2abe
2h 1a !
e 1ah
1 1 abi
F . Th
iz
2 N o0
b

Puc. 9.45. Cumempud4Hi cknadosi

SK1o HeoOX1THO BUKOHATH PO3KJIa] Ha CHMETPHUYHI CKJIAJIOBI JIJIS 1HIIIOTO YacOBOTO Jliara3oHy,
HEOOX1THO y MiJBIKHI BCTAHOBUTH KYpCOP y MOTPIOHOMY MICIIi Ta HATUCHYTH JIIBY KJIaBilTy
"mumii". MoskHa TaKoX JUHAMIYHO 3IHCHIOBATH PO3KJIaJ HA CAMETPHYHI CKIIaoB1. J{Js 1IbOT0
HeoOx1THO "3axonuTH" "MHIIIEIO" MPaBUii MapKep Ta MepeMilaTy Horo 1mo 4acoBii oci —
JUHAMIYHO Oye 31 CHIOBATHCS PO3KIIa]] HA CAMETPUYHI CKIIAIOBI.

VY BUMaJKy, KOO 3aKPUTH BIKHO 3 pe3yJabTaTaMu po3kiaay (AuB. puc. 45), y BiKHI 3 CHTHaJIaMU
(mmB. puc. 44) 3HUKHYTh MapKepH. SIKIIO 3aKPUTH BIKHO 13 CUTHAJIAMU, IS SIKAX 3/1HCHIOBABCSA
PO3KIIa] Ha CHMETPHYHI CKIIAIOBI, TO 3aKPUETHCSI BIKHO 3 PE3yJIbTaTaMU PO3KIIAIY.

Po3paxyHOK CUMETPUYHUX CKJIAJOBUX 3/11HCHIOETHCSA HACTYITHUM YHMHOM.
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CrioyaTky BU3HAUYaIOThCA CKJIAJ0B1 KOOPIMHATH OCHOBHOI YaCTOTH JJIsl KOXKHO1 (pa3u. st 1iporo
BUKOPHUCTOBYETHCS IEpETBOPEHHS Dype.

Huxue HaBogsThCS poOoui (OpMyINI PO3PaxXyHKY CUHYCHUX Ta KOCUHYCHUX CKJIaJIOBUX CTPYMIB
(Hampyr), OTpUMaHUX Ha OCHOBI nepeTBopeHHs Dyp‘e

L ) 2n . 2n
F, :_?;(fJ(k)SIH((k_l)W)_'_fJ(k+1)81n(kW))/2'ha
PR 2 2 )
T T
Fye =2 205 (00eos((k =D+ 5 (6 + Deos(kS5) 12+

ne f,(k), f,(k+1) —3Ha4eHHs KOOPAMHAT PEKUMY JULS KOXKHOT (ha3u (CTPyMiB, HATpyr) i k
Ta k+1 To4yok auckpetu3aiii, 1e J=A4,B,C; h — KpoK nuckpeTu3ailii 3a yacom; N — KUTbKICTh
TOYOK JUCKpETHU3allil Ha epioJ] MPOMHUCIOBOI YaCTOTH;

Ha ocHOBI CHHYCHUX Ta KOCUHYCHUX CKJIaJJOBUX, OTPUMAaHUX JUIsl CTPYMIB (Hanpyr) KoxHOi (azu
BHU3HAYAIOTHCS CHMETPUYHI CKJIaJI0OBI CTPYMIB Ta HANpyr

B3

1 3
Es :FAS _5.(FBS +FCS)_7.(FCC _FBC)’

1 V3

Ec :FAC __.(FBC +FCC)__.(FBS _FCS)’
2 2
Fi= R+ R
1 V3

FZS :FAS _5.(FBS +FCS)_7.(FBC _FCC)’

9.4
F, =F ! F F \/g F F oY
2¢ — AC_E.( Bc+ Cc)_T'( Cs — BS)’

F, :%'\/Fzzs +F22c"

FOs:FAs+FBs+FC

K

FOc:FAc+FBc+FC

c

Fo :%'\/Fozs"'Fozca
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9.2.3.11. ®yHKuia "CumeTpuyHi cknagosi B yaci”

[Ipu nonomo3i AaHoi GyHKIIT B KOPUCTYBa4a € MOKIIUBICTb MPOCHIAKYBATH, SIK 3MIHIOIOTHCS B
4aci Ha TMPOTs31 BUOPAHOTO YaCOBOTO Jllala3oHy, CAMETPUYHI CKJIaI0B1 (TIpsiMa, 0OepHEeHa Ta
HYJIbOBA) JUIsl HAMIPYT Ta CTPYMIB, @ TAKOXK 3MIHY B 4aci pe3yJbTyIOUUX ONOPIB (PEaKTUBHUX Ta

o . o . . 120
aKTUBHUX) NPSAMOI, 00EpHEHOT Ta HY/IHOBOI OCIIOBHOCTEHN .

Jlist peanizairii nanoi GyHKIIT monepeaHbo B BIKHO HEOOX1THO BUBECTH TPpH (a3HI HANIPYTH Ta
TpH (a3Hi CTpyMHU B MOPSAKY uepryBanHns a3 — ¢aza A, ¢aza B, ¢aza C. Skiio y BikH1 KUIBKICTh
CUTHAJIB Oyze BIAPI3ZHATHUCH BiX 6, TO 3°SIBUTHCS NOBiNOMIIeHHS "Cumempuyni cknaoosi
susHauaomscs 05t 6 koopounam!".

[Ticnst akTuBi3awii qaHoi GyHKIIT y BIKHI 3 KOOpAMHATAMHU PEXUMY HEOOX1IHO BUIUTUTH
Jliana3oH B 4aci, Ha MPOTA31 SIKOTO OyJie po3paxoByBaTUCh 3MIHA CUMETPUYHMX CKJIQIOBUX B Yacl.
Jljig 1boTO HEOOX1THO MIABECTH KYpCOp 0 MICIS Ha [U(porpami, sike Oyzae BiIOBIIaTH
[I0OYaTKOBOMY YacOB1 aHai3y Ta HATUCHYTH JIIBY KJaBimy "Muii" — 3°IBUThCS BEPTUKATbHUM
Mapkep. He Bimmyckaroun knaBimii "mumri", He0OX1HO MEPEMICTUTH Kypcop 0 APYroi moTpioHoi
MITKH 4Yacy Ta BUAIYCTUTH JIIBY KiaBimy "Mumii" — 3adikcyeTbes Ipyruil Mapkep 1 Ha Jucruiei
BHUBEJIETHCS BIKHO (puc. 9.46).

i
BuzHasenna U1, U2, UD 11, 12,10, B, B2, RO, =1, =2, =0 ana:
Ua; |U-.6., i) la: |IA-‘|34, k&
Uk: |LI-E, kB Ib: |IB-134, kb
Ue: |U-C, kB le {IC-134, k&
Ha gianaszoxi; ID.1352D4 Cek YacTora; IED.DD M
ID.211888 cek  [MoxvSka 3a cTpYMon: ID.DEDD 2 Imax
e i |

Puc. 9.46. NMapamempu aHarizy cuMempu4yHUX ckriadosux 8 Yaci

B monsax BigoOpaxenus "Ua”, "Ub", "Uc", "la", "Ib", "Ic" BUBOAATHCS Ha3BU CUTHAIIB, SK1
MTOBUHHI BIANOBIIATH BIANOBITHUM HampyraM Ta cTpyMaM. fIKIo Takoi BIAMOBIAHOCTI HEMAE,
HEOOX1IHO BIIMIHUTH aHaji3, HaTUCHYBIIM KHOTKY ""Hi'" Ta y BikH1 Bi1I0OpakeHHsI CUTHAIIB
BiJIpe/laryBaTu ix MOCIII0OBHICTb, HAPUKJIA/, PO3AUIMBIINA KOOPIMHATH 110 OKPEMUX IMIJBIKHAX Y
BiamoBiguik mocaigoBHocti: Ua, Ub, Uc, Ia, Ib, Ic.

B nonsax penaryBanus "Ha dianazowni” MoxHa 3MIHUTH Jiana3oH aHanizy. B nom "Yacmoma"
3MIHUTH 9aCTOTY OCHOBHOI TapMOHIKH, SIKa 110 3aMOBYYBAaHHIO 337a€ThCsl B KOHPirypaiii. B mosmi
penaryBanns "Iloxubka 3a cmpymom"” 3a1a€Thes MOXMOKA 32 CTPYMOM 3 METOIO, 100 HE
BHU3HAYATU 3HAYECHHSI €KBIBAJEHTHUX OIOPIB NMPSAMOI, 00EpHEHOI Ta HYJIbOBOI TOCIIJOBHOCTEN
JUId Jlarna3oHiB 4acy, e BiACYTHIN cTpyM. s moxnbka BU3HAYA€THCS €KCIIEPUMEHTAIbHUM
nuIIXoM. Bunuisierbes curHa 3MiHH CTpYMY Ha 4aCOBOMY B1JIPi3KY, /i€ HOTO 3HAaYeHHsI TIOBUHHI1
OyTH piBHI HYJIIO (HampHKiaj, 6e3ctpymoBa naysa AlIB, BUMKHEHHS] BUMHKa4a 3aXUCTOM
TOILIO), aJI€ € IKECh 3HAUEHHS CTPYMY 3a pPaXyHOK IIyMiB. Bu3HauaeTbcs MakcUMaabHE 3HAUEHHS
LbOTO CTpyMY, 30U1blIy€eThCs HA 10 — 20% 13a7a€eThesl y BIACOTKAX B1J MAKCUMAJIBHOTO
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MoayIb "OCUUINOIrPA®"

3HaueHHS. B 11bOoMy BUIIaIKy PO3paxyHOK €KBIBaJICHTHUX OINOPIB HA YaCOBUX IHTEpBaJax, /e
CTPYM MEHILUHN 3ajaHOi TOXUOKH, 311l iCHIOBATUCH HE Oy/Ie.

[Ticnst HeoOX1qHOT KOpeKIii y BiKHI (IUB. pHC. 9.46) HeoOx11HO HATUCHYTH KHOTKY ""Tak' —
BUKOHAETHCS PO3PaXyHOK CUMETPUYHUX CKJIaJJOBUX Ha 3aJJaHOMY Jl1alla30H1 4acy 1 Ha eKpaH
JHCILIEs BUBENIETHCS BIKHO 3 pe3yjbTaTaMU po3paxyHKYy (puc. 9.48). A y BiKHI 3 BUXITHUMHU
curHaiamu (puc. 9.47).0yne 3MiHEHUI YacCOBUH Jlana3oH BiMoOpaxeHHs, SKUK Oy/e BiMOBIIATH
3a1aHoMy (ZIuB. puc.9.46).

[ 06.07.04 23:24:24:761 Tect [] <4 06.07.04 23-24-24-761.fls>
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006 00846 0092 01338 01585 01831 02077 02323 02539 0271

EEHE +]

Puc. 9.47. BikHo 3 8uxiOHUMU cuzgHanamu Orisi aHaslisy cuMempuYHUX cKriadosux 8 Yaci

[J CvmeTpuuHi cknafoei & vaci {firodi 3HaYeHHA): - IEI|5|

70.3+
Lz B207
U0 53854
45 634
1271 37 41 4
11] ’
23194
2097 1
1274+
45221 -
el
511.97
Fo 3711
BOl 23034

5945
b2 51314 3@@%%;
921 {——._/

-332.94
-473.7

5145
75534 e

T T T T T T T T 1
0.08 0.0846 01087 01328 0.1563 IRE] 0.2051 02292 02533 02781
4] [»

Puc. 9.48. BikHO 3MiHU cuMempUYHUX CK1ado8ux KOOpOUHam pexumy
ma ekeieasieHmMHuUX oriopig 8 4aci
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Po3paxyHOK CUMETPUYHUX CKJIAJJOBUX CTPYMIB Ta HApYyr il KOXKHOTO MOMEHTY 4acy
3MIACHIOETHCS 3a BUpa3zamu (9.4).

3HaueHHs aKTUBHUX Ta PEAKTUBHUX €KBIBAJIEHTHUX OIOPIB MPSAMOI, 00EpHEHOI Ta HYIbOBO1
MOCIIIZIOBHOCTEN BU3HAYAIOTHCS HA OCHOBI CITIBBIHOLIEHb AKTUBHOI Ta PEaKTUBHOI OTYKHOCTEHN
JUIsL KOJKHOI CUMETPUYHOI CKJIaI0BO1

b :[i2 R;,
9.5)
Qi :]iz .Xi’

ne I; — 3HaYeHHs CTPpyMY JUTs KOXKHOI MTOCTIZIOBHOCTI, oTprMaHi 3a Bupaszamu (1), (2), i=0,1,2; R;,

X; — eKBIBaJICHTHI aKTHBHI Ta PEaKTUBHI OMOPH LT KOXKHOT MOCIiT0BHOCTI, =0, 1,2.

Bupa3uBiim 3Ha4eHHSI aKTHBHOI Ta PEaKTUBHOI MOTY)KHOCTEH Yepe3 CHHYCHI Ta KOCHHYCHI
CKJIaJI0B1 HAIPYT Ta CTPYMIB BIANOBIAHUX CUMETPUYHHX CKJIaJI0BUX, po3paxoBaHux 3a (9.3),
OTpUMY€EMO (HOPMYIIH ISl pO3PaXyHKY €KBIBAJICHTHUX aKTHUBHUX Ta PEAKTUBHUX OTIOPIB
CHMETPHYHUX CKJIAJIOBHX

_ UiC '[ic +UiS 'IiS

R.
IizC_'_Ii?T

1

(9.6)

Ha ocHoBI 3Ha4eHb LIMX OMOPIB Ta CTATUCTUYHOT IHPOPMAILT TPO KOHKPETHI JIIHI{
eJIeKTpoTepeadi, eKCIUTyaTalliiHII TIEPCOHANT MOKE 3 IOCTaTHBOIO TOYHICTIO BUSHAUYUTH
BIJICTaHb IO MICIISI OIIKODKEHHS Ha JIIHIT.

9.2.3.12. ®yHKUinA "AKTMBHA Ta peakTUBHa NOTYXHiCcTb"

[Ipu nonomo3i AaHoi GyHKIIIT B KOPUCTYBa4a € MOKIIUBICTb MPOCHIAKYBATH, SIK 3MIHIOIOTHCS B

yaci Ha IpoTA31 BUOPAHOrO YaCOBOIO Jialla30HY aKTUBHA Ta PEaKTUBHA MOTYKHOCTI Fa.

Hana ¢yHKI1isS peanizyeTbes aHanoriuno Gyakuii "Cumempuuni cknadosi 6 uaci” (nus.
m. 9.2.3.11).

[Ticnst peanizanii 1aHoi QyHKIli, OTpUMaH1 pe3yJabTaTu BifoOpa3sThCs y HOBOMY BIKHI
(puc. 9.49).
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[ NoTysHocTi P, : 06.07.04 23:24:24:761 Tecr [] <4 06.07.04 23-24-24-Th1.fs= ' = IDlil

" B.4:25 -
0

21434

21271

-6.403 4

10,684

-14.954

13234

23514

-27.784

W === ] = = =

-32.06- E

T T T T T T T T 1
0.0349 0.0E36 0.0918 012m 01483 01765 02047 02329 0.2611 0.2894
4] [»

Puc. 9.49. 3mina akmueHOI' ma peakmueHoi nomyxHocmelu 8 Jaci

Po3paxyHOK akKTHBHOI Ta peaKTHBHOT MOTY)KHOCTEH JUIS [-T0 MOMEHTY 4acy 3/11HCHIOETHCS Ha
OCHOBI1 BHpa3iB:

P=U,-1.,+U,-I,,
i iC iC is is (97)

Q=Uy - 1ic Uy -I.

9.2.4. MeHio "KoHdpirypauia™

JlaHe MEHIO MICTHTh KOMAaHIH JIUIS pefaryBaHHs Ta 30epekeHHs koHpiryparii (puc. 9.50).
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GRAN Test System 3.1

(Cocwworpad e (= £

_I_I I__I _I_ Koprpasn Litla| afa[=rel =[=(0|

Puc. 9.50. MeHto "KoHpieypauis"

[Tpu 1oTIOMO31 JAHOTO MEHIO 3aIAl0ThCS 3arajibHi MapamMeTpy rpadiku Ta AesIKi KOHCTAHTH IS
poboTu nporpamu. L{e xapakTepucTuku oceit abciuc Ta opauHaT (MacmTad, THIT BiToOpakeHHS,
THII JTiHIHA, BCTAHOBJICHHS TOAUTOK, moxuOka ALIIT, mamitpa Koas0piB TOIIO). 3MIHH B 3arajibHIi
koH(iryparii OyayTs YHHHI 111 pOOOTH 3 HOBUMH BifIoOpaKeHHAMHU ITU(porpam, TOOTO HE
OyayTh BILTUBATH Ha nudporpamu, siki chopMoBaHi 10 UX 3MiH.

9.2.4.1. Komanpa "KoHdpirypauia™

[Ticnst akTuBi3anii koMmanau "Kowngicypayis" Ha ekpaHi MOHITOpPA BiIKPHETHCS JIAJIOTOBE BIKHO
(puc. 9.51). Ile BIKHO MICTHTh KUTbKa CTOPIHOK 3 TTapaMeTpaMu KOH(pIryparrii.
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Kowdirypauin x|

Bick Dp.u.uHa'rI rapMDHiKHI ﬂ.ianaaoHI Fpami&al Opye |4 I L4

Tun Hasea

{7 MoraptdhiuEe wkana IC—
(% KinbkicTe noginok: I'ID

(. Fpor mamim ID.D1 oa

[v TMominky 52 PEanEHMRA TOME AR

FiNEKICTE SHAKIE NICAA KoM |

¥ AeTo
|4

OoHHML] BUMIpKBaHHA Yacy— |

CEK x

- BlgofpaxeHHa

& CrincHa

" |HausigyansHa

30EperTu... | SaBaHTamuTH...l 3acmcgsam| Cracyearu

Puc. 9.51. KoHpieypauis

Cropinka "Bick abcruc”

Jliig 3MiHM KOoHDIrypaii o oci adcuuc HeoOxiaHo y BikH1 "Koughieypayia” nepeltu Ha CTOPIHKY
"Bicy abcyuc” (nuB. puc. 9.51).

B rpynoBomy noni "Tun" moxHa 3a1aBaT HACTYIHH crioci0 B110OpakeHHsI MOUIOK OCi
a0cruc:

« jorapudmiuHa mkana. B mpomy pexxnmi mo oci abCuc MOAUTKA 3aAaF0ThCsL KpaTHUM 10
(100, 10, 1, 0.1 TommIO);

» KUIBKICTb MOAUIOK. B 11bOMy pexuMi B 110J11 pearyBaHHs 3aJa€ThCsl KUIbKICTh IMOJUIOK I10
oci abcuuc;

» KpOK NOJUIKH. B 11boMy pexxumi B 1OJI1 peAaryBaHHs 3aJa€TbCs KPOK MOJIUIKH.

Kpim Toro, nependaueHa MOKIUBICTb 337aBaTH MOAUIKH 3a pealbHUM TOUKaMHU, SIKi 3alMCaHl B
daiini mudporpamu — HezanexxHui nepemukad "'logisiku 3a peanbuumu Toukamu''. [1pu
aKTHUBI3aIll]l ILOTO TIepemMuKkaua pesxxumu "Jlocapugpmiuna wxanra" Ta "Kpok nooinku" €
HEJOCTYIHUMHU.

VY rpynoBomy nioni "Kinbkicms 3uaxie nicisi komu' B IO pearyBaHHs MOKHA 3a7jaBaTh
KUIBKICTh 3HAKIB MICJISI KOMHM JUIs Bi10Opa)Ke€HHs 3HAUE€HH NMOAUIKY (mepeMukad ""ABTO" nipu
bOMY Ma€ OyTH HE BIIMIYEHU). Y BUIAJKy aKTUBI3allil nepeMukaya "ABTO", B 3aJI€KHOCTI B1J
MOPSAKY 3HAYCHHS MOAUTKA, aBTOMATHYHO BU3HAYAETHCS KUTHKICTh 3HAKIB IICIS KOMH.
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VY rpynoBomy nouii "Hazea" npu HeoOX1THOCT1 MOXKHA 3a/1aBaTy Ha3BY oci abcuuc, ska Oye
B110Opa)keHa y HUI’)KHbOMY IIPaBOMY KYTi1 IIJBIKHA.

VY rpynoBomy noni "Oounuyi sumiproeants yacy" B KOMOIHOBAaHOMY T10J11 TiepeOaueHa
MOXJTMBICTB 33/IaBaTH IIKAITY MO 0C1 a0CIUC B CEKyHaX ab0 MUTICEKyHIaX.

VY rpynoBomy nouii "Bidobpasicenns” MOXKHA 3a/1aBaTU PEXKUM BiTOOpaskeHHs pO3MITKHU oceil. L1s
(GYHKIIIS € aKTYalIbHOTO ISl BUBOJlY CUTHAJIIB B OKpEMI IJIBIKHA Bi1oOpaxeHHs. Skio BuOpaTtu
pexuM "Cninbua, TO po3MiTKa oci abciuc Oy/ie CIUTFHOO M1 BCIX MIBIKOH B1TOOpayKEHHS.
Axio Bubparu pexuM "Inousioyanrvra”, TO po3MiTKa oceid Oyae y KO)KHOMY MIABIKHI
B1100OpakeHHS.

Cropinka "Bick opauHat"

Jliig 3MiHM KOHIrypanii o oci opAuHaT HeoOX1HO Y BikH1 "Koughieypayia" nepeiitu Ha
cTopiaky "Bice opounam” (puc. 9.52).

Kondirypauis } x|

raDMDHiKMI .Eliana3oH| I'paq:iKaI Opyk. |4 I ’I

T Hazsa

{ MNorapudmivia Wrana l—
{* KinekicTe noginok: |1EI

" Kpok noginku: |1.EIEIEIEI
RinBKICTE SHaKIE McnA KoMy [~ JaMHWW BUMIDIOBAHHA |

W AeTo L I B 'I

|4 B I."—\ 'I

Bick afcumc §|

Macurat ~Bucoma niggikol |
" AeTomacwrad {* ABTOBWSHAYSHHA

{* Macwrad; IW  Bucora: IEU—
€ Mewmi- {7 Brcomano nigeikHar

PAHIMY: |-5.DDDE|
FAGK SRl I5_UUUG

(= Macimat no noekHay

¥ 3 BpawysaHHaAn HYyna

30eperTH... | 3aBaHTamwTu...| BaCTochaml Cracysaru

Puc. 9.52. Bicb opduHam

SAx 1 ipu 3MiH1 KOHIrypartii mo oci abcmuc, nependayeHa MOKIMBICTD 3AIMCHIOBATH 3MIHY THITY
PO3MITKH OC1 — 3a/1aBaTH JIOTapuPMIUHY IIKaTy, 3aaBaTH KUTbKICTh MOJIUIOK 1O OCi, 3a7aBaTh
KpOK.

[Tepenbauena MOXKIMBICTh 3a/1aBaTH KUIBKICTh 3HAKIB MICIISI KOMH, a TaKOX Ha3By. L{i oneparrii
BHKOHYIOTBCSI aHAJIOTTYHO, SIK 1 711 KOHGITypartlii mo oci adcuuc.

VY rpynoBomy noii "Macwuma6" 3anaeThesi pexuM MaclITaOyBaHHS CUTHAJIIB IO OC1 OpJIMHAT.
[lepen6aueHi HaCTYIIHI PEKUMU:
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« aBTomaciuTad. BinoOpakeHHs curHaiiB aBTOMaTH4YHO MacIITa0YyeThCsI 32 BUCOTOIO
MiJBIKHA B110OpakeHHS,

« MacmTad. Y BIAMOBIIHOMY TOJI1 pefaryBaHHs 3a1a€ThCsl KOePIieHT MaciTabyBaHHsI,
3TIJHO SIKOTO 3/1IMCHIOETHCS MacIITa0yBaHHS CUTHAJIIB Y M1IBIKHI B1IOOpaXKeHHS;

« MEXI1. Y TOJISX peAaryBaHHs 33al0ThCs MiHIMalbHa Ta MAaKCUMaJIbHA MEXK1 B1IOOpaKeHHS
CHUT'HAJIIB.

Kpim Toro nmependauenunii pexxum MacmtadyBants "3 epaxysanuam nyaa". SIKIo BiAnoOBITHUN
HE3aJIeKHUM NepeMrKad aKTUBI30BaHUi, TO B110OpaXKeHHs y BIKH1 OyJie 3[1CHIOBATUCS 3
BpaxyBaHHSM HYIIS.

€ MOXJMBICTH 33/1aBaTH MaciTad okpeMo 1o mifBikHax. Lle peanizyeTscs 3a 10MOMOTroIo
koMmanau "Macwma6 niogikna", sika onmcana B 1. 9.2.1.1.5. Y Bumanky 3MiHu Macmrady B
OJIHOMY 3 MIJIBIKOH aBTOMaTHYHO BCTAHOBIIOETHCS pexuM "Macwimab no niosikuax".

VY rpynoBomy nioni "Bucoma niogikon" 3a1a€ThCs BUCOTA MIIBIKOH BiTOOPaKEHHS CUTHAJIIB B
mikcenax. SKmo 3aganuii pexxuM "Aemoeusznauenns’”, TOA1 BECOTA KOKHOTO IiBIKHA
BHU3HAYAETHCS aBTOMATUYHO MO pO3Mipy 3arajibHOTO BiKHA BIJOOpa)k€HHS Ta KUIBKOCTI MiJBIKOH.
Sxmo 3ananuit pexum "Bucoma', TOJ1 BUCOTA 3a/1a€ThCs BPYUHY B 1OJI1 pearyBaHHs. B npbomy
BHIA/IKy Ha €KpaH IUCILIes OyIyTh BUBOJAUTHUCH IMIJIBIKHA 33/1aHOT BUCOTH. SIKIIO 3arajibHa
BHCOTA BCIX MIJBIKOH 3HaYHA 1 BOHU HE NOMIMIAIOTHCS HA MMOBHUM €KpaH JUCILIES, TO X MOKHA
MIEePETJIAIaTh MPHU AOMTOMO31 BEPTUKAIBHOTO CKPOJIIHTA, SIKUH 3 IBUTHCS TP IIbOMY B IPaBiid
YyacTHHI BiKHA. SIKI0 3arajgbHa BHCOTA ITIIBIKOH MEHIIA, HDK BHCOTA 3arajJbHOTO BIKHA, TO/II
(dakTraHa Bucota Oyze OuTbINa Bif 3aaHO1, BOHA Oy/ie BU3HAYATHCS B 3aJICKHOCTI B1JI BACOTH
3arajibHOTO BIKHA Ta KUTBKOCTI MiIBIKOH.

€ MOXJIMBICTH 3aJ[aBaTH BUCOTY OKpPEMO 10 MmiBikHaX. Lle peanizyeThcs 3a JOIOMOTOI0
KoMaH 1 "Macwmab niogixna", sxa onucana B 11. 1. 9.2.1.1.5. YV Bunaaxy 3MiHM BUCOTHU B
OJIHOMY 3 MIJIBIKOH aBTOMaTHYHO BCTAHOBIIOEThCS PEXUM "Bucoma no niosikuax".

Homatkoso (mumie mist popmatie IMCKOE) nepen6aduena MOKIMBICTD 3a1aBaTH OMHHMII
BUMIPIOBAHHS aHAJIOTOBUX CUTHAJIB: AJIs HAUpyru kB, B, mB, ouckpemu ALI1, nyig cTpymiB — kA,
A, mA, ouckpemu ALII.

Cropinaka "l'apmonixu”

Ha cropinui "I'apmoniku” (puc. 9.53) MoxHa 3aaBaT iH(QOpMALIO AJIs TApMOHIYHOTO aHAIIZY
KoopauHaT pexumy. [lepenbauena MOXKIMBICTD 3a/1aBaTH KUIbKICTh FAPMOHIK PO3KIANLYy,
OCHOBHY YacTOTY, BITHOCHO SIKO1 3J{IHCHIOETHCS] PO3KIIa/I.
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Kondirypauia ll
Bice aﬁcuwcl Bick opauHar ﬂ.ianaaoHI Fpami&al Opye |4 I L4
OcHoBHS yacToTa: ISU.UU i
KinbkicTe raproHik: I‘I 3
30EperTu... | SaBaHTamuTH...l 3acToCyYEaTH Cracyearu

Puc. 9.53. 'apmoHiku

Cropinka "/lianazon"

Ha it cropinui (puc. 9.54) MoxHa 3ajaBaTy Alania3oH 3a 4acoM, Ha MPOTsI31 IKOTO HEOOX1AHO
Bi10OpaXkaTu CUTHAIM, JUIs rogorpadiB 3a/1aBaTH KUIbKICTh TOUOK 3 BIJOOpa)KEHHSM Yacy, sKi
B1100pa3AThCs y BIKHI 3 300paXkKeHHSAM roiorpada Ta pexuM Bi10OpaXKeHHs IIUX TOYOK.
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x

Bict aﬁcuwcl Bick Dp.u.uHa'rI apMoHiky  AianasoH IrpamiKaI Opye. |4 I 4

Moyarkoemil yac: |U.UDDUUU ek
KiHuEEME Yac: |3.UEIEIUUU CEk,

TDE'TF! EOOpAWHATS rogorpada |

[~ BiaoSpakeHHA TouoK Yacy

KinbkicTe TouoK, Yacy: |5

30EperTu... | JABAHTEHMTH. .. | 3acToCyYEaTH Cracyearu

Puc. 9.54. [liana3oH

Cropiuka "I paghixa"

Ha miit cropinti (puc. 9.55) MoxHa 3MiHIOBaTH KOJIip (hOHY, KOJIIP OCEH, HAAMKUCIB, KOJIp Ta
TUITH JIIHIHA B1IOOPa)KEHHSI CITKH, 3a/1aBaTH PEKUM B1IOOpaKEeHHsI CITKH (BigoOpaxaTu abo
MIPUXOBATH).
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30EperTu... | SaBaHTamuTH...l 3acmcgsam| Cracyearu

Puc. 9.55. lpapika

Ile MmosxHa 311iicHIOBaTH B IpynoBuX Nojsx "llone sioobpascenns”, "Cimka".

Jyig 3MiHM KOJIbOpiB (DOHY, OCEH, HAANMUCIB, CITKM HEOOX1IHO HATUCHYTH BIIMOBIHY KHOIIKY —
Ha eKpaHi 3‘SIBUThCS CTaHIapTHE J1AJIOTOBE BIKHO 3 KOJBOPaMHU, IIPU JIOTIOMO31 SIKOTO MOHA
3a/1aBaTH OKaHHI KOJTIp.

Jlist BUOOpy THITY JTiHIT HEOOXITHO CKOPUCTATUCH KOMOIHOBAHUM 1ojieM "Tun" 31 CIIUCKY SIKOTO
BUOpaTH MOTPIOHUM THUII JIHIT CITKH.

Jliig BinoOpaskeHHs Y¥ MPUXOBAHHS CITKU Y BIKHAX B110OpaKEHHsI CUTHAIIB HEOOX1THO
CKOpHCTATHUCS He3alIeKHUM nepeMukayeM ''Bigodpaxenns'.

B rpynosomy noni "llarimpa xonvopig” 3a1atoThCsl KONBOPHU, SIK1 OYyTh 110 3aMOBUYBAHHIO
BCTAHOBJIEHHI ISl CUTHAJIIB B IIM caMii MOCiI0OBHOCTI. SIKIIO curHaiis € Ouibine 16-u, To miIst
HACTYITHUX CUTHAIIIB MaJiTpa Oy/Jie MOBTOPIOBATHUCH.

Cropinka "/[pyk"”
Jlst koHdiryparttii Ipyky HeoOX1IHO nepeiTn Ha cTopiHKy "/[pyk" (puc. 9.56).
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Kondirypauia 1[
Bick Dp.llHHaTI FapmoHiKul .ﬂianasoHI pagika Lpuk |3araani| 1 I L4
T OB HHE NiHIF CHrHANIE: |1
30EperTu... | SaBaHTamuTH...l 3acToCyYEaTH | Cracyearu

Puc. 9.56. fpyk

Ha 1iif cropinii MoXHa 3a/1aBaT peKUM YOPHO-OUIOro IPYKY — aKTUBI3yBaTH HE3aJIeHKHUI
nepemukad ""YopHo-06inuii APyK'' Ta 3MIHIOBATH TOBIIMUHU JIHIN BiTOOpaXEHHS CUTHAIIB TSI
npyky. s uporo y mosi pegaryBanus "Toswuna ninit cuenanie” HeoOX1JHO BKa3aTH MOTPIOHY
TOBIIHHY.

Cropinka "3aeanoni”

Burnsa cropinku "3aeansni” HaBenenuii Ha puc. 9.57.
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Bick Dp.llHHaTI FapmoHiKuI ..ElianasoHI I'pacpikal Npye  3araneHi | 1 I 4

P OpraT 4aHKE (N0 SEMOBYYEIHHID); I IMSEOE [*.FLS) ;I
Mosubka 2a cTpyMord ona £=L14: ID.DEDDDE‘ % Imax
~Cureoan Comtrade:
[0S
& WINDDOWS

Opetip iyna [

U ubpoBui dineTp

[~ 3acTocysaHHA

MopAagok dinkTpa: |3
MopAgok posknany: |1

ANPOECHMALIS KYGIHHME CTINEHHDR

[T ZacTocusaHHA

T HCKpETHICTE Noaing: |5

30EperTu... | SaBaHTamuTH...l 3acmcgsam| Cracyearu |

Puc. 9.57. 3aeanbHi napamempu

Ha it cropiniui kKoH}irypanii 3aJat0ThCs 3arajibHi MapaMeTpu:

214

dbopmar naHuXx, siKi OyAyTh aBTOMAaTUYHO BCTAHOBJICHUN Y BIKHI BUOOpY Ludporpam;

MoxuOKa 3a CTPyMOM, SIKa BUKOPUCTOBYETHCS MM Yac o0y 0B Toorpada onopy ta
BHU3HAYCHHA CUMCTPHUYIHUX CKIIAJOBUX B qaci;

tabnuug cuMBoiB DOS un WINDOWS 1151 KopekTHOTO B110OpaXkeHHS! KUPHIIULI B
uugporpamax, 3anucanux B popmati COMTRADE;

npeitd vy, deski nudposi npuctpoi P3A mix yac 3anucy mudporpaM BHOCITH TOXHOKY —
3MILYIOTh KOOPJAMHATH HU(GPOrpaMu BITHOCHO HYyJIs (Tak 3BaHUM Apeid Hyis).
VYBIMKHYBIIU JaHy OIIIII0 KOPUCTYBAY MOXE JIIKBITyBaTH 1€l HEIOIK. AJe Ciif

aM ‘sITaTH, KO BUBOJAATHCSA CUTHAJIM 3 TIOCTIIHOIO CKJIaI0BOIO, TO MPU aKTUBI30BaHIN
JaHIA OMIli, CUTHAJ Oy/1e 3MIIYBAaTHCh BITHOCHO HYJs. TOMY 3aCTOCOBYBAaTH JaHy OTIIIO
MOTPIOHO 00EPEXKHO;

uudposuit GpuIbTp Mg PuIbTpalii 3anucanux mudporpam. 3a paxyHok poootu ALIT
npuctpoiB P3A, Ha sikux 3A1CHIOBaBCS 3aMuc HUPpOrpaM, HAKIaJal0ThCS J0JaTKOBI
IIyMU Ha peanbHi curHanu. 1106 nmo30yTuck Mux myMiB MOXHA 3aCTOCOBYBAaTH LU(POBI
¢ubTpu. B naniii nporpami nependadeHa MOXKIIMBICTh 31MCHIOBATH HU(GPOBY GUIBTPALIO
pHU A0MOMO31 TUPPoBOTO PUTETPY HA OCHOBI KOPOTKOXBHIILOBOTO TIEPETBOPEHHS — PUILTP
JloGemri. Sk 1 B monepeIHbOMY BUIIAAKY 3aCTOCYBaHHS IIMX (UIBTPIB BUMarae 0coOInuBo1
yBaru, ToMy 110 HEBIPHE X 3aCTOCYBaHHS (HEBIpHUI BUOIp MOPSIKY PUIbTPA, MOPSAKY



PO3KJIa/ly) MOKE IPUBECTU HE JI0 MOKPAIIECHHS PE3yJIbTaTy, a HABIAKH, JI0 11€ OUTHIIIOTO
CIIOTBOPCHHS;

 anpokcumallig uudporpam KyOIYHUM CILIAITHOM.
V BikHI KOH(pIrypanii nependaueHi GpyHkIioHaIbH1 KHONKU: "'36eperTu', "3aBanTaxuTn'".

Bonu 3acTocoByroThCS 1151 CTBOpeHHs 010:1i0Tek KoHPirypariii. daiinu 616110TEK MarOTh
posmupenns *.LCG.

[Ticnst BHECeHHsI BCIX 3MiH B KOH(DIrypariii a4 ii 3anucy y 016:110Teky He00X1JTHO HATUCHYTU
KHOIIKY "'30epertu''.

3unTyBaHHs KOHQIrypauii 3 010,110TeKH 31IHCHIOETHCS HATUCHEHHSIM KHOIKY "'3aBaHTa:kuTH'.

9.2.4.2. KomaHpaa "ABTOMaTU4YHe 30epexeHHA KOHirypauii"

SIK1o KopuCTyBay Iicis BHECEHUX 3MIH B KOHPIrypaiiii xode, o0 cTBOpeHa HUM KOHDIrypartis
aBTOMAaTUYHO aKTHBI30BYBaJach MICJI 3aBaHTaKEHHS IIPOrpaMu, HEOOXITHO aKTUBI3yBAaTH OO
"Aemomamuune 30epedcennss Konghicypayii”. Y 1bOMY BUIIAJKY TiJ] 9aC BUXOIY 3 IPOrpaMu
KOH(Irypariiss aBTOMaTUYHO 3alMILIEThCS Y 3arajibHUi KOHDIrypariiuuii Qai.

9.2.5. MeHo "BikHa"

[Ipu qomomMo3i KoMaHA HOTO0 MEHIO MOXKHA 3/1MCHIOBATH PEKUM B1I0OPaKEHHSI BIKOH 3
curHasiaMu mudporpam Ta HIIOK iHPopMaIi€ro Ha ekpaHi Auctuies (puc. 9.58).
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GRAN Test System 3.1

L] Dcypnorpads i ] 4]
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Puc. 9.58. MeHio "BikHa"

Ile MeHIO MICTUTh HACTYITHI KOMaH]IH:

"Pozmawysamu kackaoHo" ﬂ

"Pozmautysamu 2opuzoHmanvho" =)

"Pozmauiysamu éepmuxaivHo" M,

"3eopnymu 6ci"’;
"Sakpumu";

"Sakpumu eci”.

Hwxde mpuBOIUTHCS CITUCOK 13 Ha3BaMU BCIX BIIKPUTUX BIKOH. AKTHBHE BIKHO € Bif]MIYCHE

"rayioukoro". Iy akTHBI3aIi] IHITOTO BIKHA MOKHA HOTO BUOpATH 3 IIBOTO CITUCKY.
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10. MOAYIb "MP3C-05M"
10.1. 3aranbHi NONOXeHHSA

Mooynv "MP3C-05M" npuznauenuti 0151 aBMomMamuyHoi nepesipKu npucmporo
MIKPONpOYEeCoOpHO20 3aXUCmy, A8MOMAmMuKy, KOHMpPOJ0 ma ynpasiinua npucornaus 10 kB, 6 kB
MP3C — 05M. Asmomamuuna nepesipka 30iliCHIOEMbCS 34 Hanepeo ChOPMOBAHUMU CYEHADIAMU,
8 AIKUX 8KA3VIOMbCS napamempu OJisl nepesipku ma ii emanu.

3amyck moayns "MP3C-05M" 3aiiicHIOeThCs Himiani3amiero komanau "MP3C-05M" mento
"Mooynv" (muB. puc. 2.2).

10.2. NMpueaHaHHa npuctporo MP3C-05M ans nepeBipku

Ha puc. 10.1. naBenena cxema npuennanss "[IPUCTPOIO" 3 MP3C-05M, 3a 1ormomMoroxo sikoi
3MIACHIOETHCS MEPEBIPKA OCTAHHBOTO.

[Tig'enHaHHs CTPYMOBUX KU1 € HE3MIHHUM JIJIs1 IPOBEACHHS MEPEBIPKU Oy 1b-SIKOTO IIPUCTPOIO
MP3C-05M He3anexHo Bix Horo Moaudikanii.

[lig'enHanHs HAaIPYTOBUX KU JUI [0Jjaul HAapyry HyJaboBoi nociinoBHocTi 3UO Bix
"TIPUCTPOIO" moxke OyTu 1OBUIBHUM, aje MOTPIOHO BKa3zyBaTH BUOpaHi KoJia HAIpyry Ha
cropiai "Koudirypanis" (aqus. n.10.3. Cropinka "Kondiryparis").

JluckpeTHi BUuxoau Ta Bxoau rnpuctporo MP3C-05M, a Takox AUCKpPETHI BXOJU Ta BUXOIU
"TIPUCTPOIO" mo>kHa BUOMpATH TOBUIBHO, ajie IPU LIbOMY HEOOX1IHO 31ICHUTH BIINIOBIAHE
pamwxyBaHHs. [Ipo panxyBanHs netanbHo onucaHo B 1. 10.6. Cropinka "binapsi curnamu".
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10.3. CtopiHka "KoHdirypauisa™
[Ticns akruBizamii moaynst "MP3C-05M"nHa expan aucruiest BuBeneTbes BikHO (puc. 10.2).

1 MP3C-05M [111.mrz] B x|

3EKPUTH

F.onsirypauia |HCTaBKM npucrpmol I'Io:-cwﬁmd! EiHapHi CHI’HaJ‘IHI CuEHapiHI I'IepesipKaI

MpucTpitt

CraHuia / nigeTaHwia: I

MpleaHaHHS: I
Mpscrpi, [MP3CO5-M

[epeEipAYmMi: I
CepifiHuIi Homep: I'I Bepcia npoLUMer: |5.1 Hiomep B repesti: |2
— 3rdiHHME CTRYRM r~K.oedinieHTI TpaHChopaL
Yactora, Mo Hanpyra. B Crpyrd, &

frons: ISD-DD UHana. 5 I'I 00.00 [Har: W TAN: I-I
LlHom.q: |5?.?4 T |25

Ta: |'|
Urniaw |125.DD Imax: |'|5.DD

i Pesir pofioTH CTpYMOBWS KaHanies | [ kadan 30— [ *apakTep SmMiHd CTRYMY / HAanpyre |
I A-M 'I | A-M 'I HApaKTEPMCTIHIS: | MiHikHa vI
Hac smiHu;
Topr odriby 3 MP2C
TMC3: I'ID.DD CeK
: |
Hordep: |2 _I Hetdae goctyny ao COM nopral T 2un Moo e
Wewaricre: [3600 =] T 30: [20.00 cer

[~ 3ynuHKka nicaA HEraTHEHOr O PEEYNET ATY

Puc. 10.2. CmopiHka "KoHgbicypauis”

Ha cropinani "Koughicypayia” posmimeni rpynosi nosst "lpucmpii”, "3minnuii cmpym”,
"Koegiyicnmu mpancghopmayii”, "Pescum pobomu cmpymosux xananig", "Kanan 3U0", "l[lopm
oominy 3 MP3C".

B rpynosomy noni "llpucmpiii” y BITNOBIAHUX TEKCTOBUX IOJIIX BBOAUTHCA 1H(GOPMALis PO
CTaHILio (MACTaHIIII0), 1e Oyae ekciuyaryBaTtuchk Aanui npuctpii MP3CA-05M, npueaHanss,
Ha SIKOMY BiH OyJe po3MillleHuH, caMa Ha3Ba MPUCTPOIO Ta Mpi3BUILE NiepeBipsatodoro. B
MIPUHIIUIT 3aTIOBHEHHS BCIX MOJIIB € HEOOOB I3KOBUM. B 11bOMY BUTIAZIKY B TIPOTOKOJI MEPEBIPKU
y BIATIOBITHUX MICLIAX HISIKa TEKCTOBA IHPopMalis BijoOpaxkaruck He Oyne. Ha nponec
MepEeBIPKU BIICYTHICTH 1H(QOpPMAIIll B TEKCTOBHUX MOJISAX HE BIUIMBAE.

B npomy x rpynoBomy 1oJii y BIIMOBIIHUX HOJIAX 334a€THCS TaKOX 1H(OpMaLlid po cepiiiHuii
HOMeEp MPHUCTPOIO, BEPCIs MPOIIMBKU Ta HOMEP MPUCTPOIO B MEPEXKi (3HAUEHHSI HOMEPY
MIPUCTPOIO B Mepexki HE Moxke OyTu OutbluM, HiX 255). [lone "Bepcis npowusku" 3an10BHIOETHCS
aBTOMATUYHO ITICJISl IPUEHAHHS IPUCTPOIO IS epeBipku 1 KopekryBaTuch 3 1K He moxe.

B rpynoBomy noni "3minnuti cmpym” 'y BITNOBIAHUX HOJISAX 33/1al0ThCs 3HAUEHHS HOMIHAJIBHOT

gacrtotd f, - (10 3aMOBYyBaHHI 3a1a€Thes 3Ha4eHHs 50 I'lr); HOMiHANbHE 3HAYEHHS JIHIMHOT
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nanpyru U (o 3amMoBYyBaHHi 3a1aeThes 3navenns 100 B) a6o paznoily now.¢ (11O

HOM.JI
3aMOBYYBAHHIO 33JIa€ThCs 3HAUYCHHS 57,74 B); MakcuManbHe 3HAUYCHHSI HAIIPYTH, SIKY HEOOX1THO
reHepyBaTH MPUCTPOEM I10 KaHATYy HANPYTH (110 3aMOBYYBAHHIO 33JIa€ThCSI MAaKCUMAaJIbHE
3HAUEHHS HAIpYTH, Ky MOXKE€ T'€HepyBaTu NpUCTpii, Hanpukiaz, 125 B); makcumainbHe

3HaueHHs crpymy 1 (TI0 3aMOBYYBaHHIO 33JJa€THCS 3HAYCHHS, SIKE BIIMOB1Ia€ MOKIHMBOCTSIM

max 2
MIPUCTPOIO, HANIPUKJIA/, SKILIO MPUCTPIN MOKE T€HEepYBaTU MakCUMaIbHUll cTpyM 15 A, T0 y
BIINOBIAHOMY 11011 Oyie BinoOpaxkene 15 A, sxmo 20 A, To Oyne BinoOpaxeHne 3HaueHHs 20 A);

HoMiHaibHui cTpyM [ (110 3aMOBYYBaHHI 331a€ThCsl 3HAUYEHHS 1 A).

HOM

B rpynoBomy nomm "Koeghiyienmu mpancpopmayii” 3aqaroTbes 3HaYCHHS KOe(DIillieHTIB
TpaHcopmMallii TpaHchopmaTropa CTpyMy HYJIbOBOI OCI1I0BHOCTI TAN, TpaHchopmaropa
Hanpyru TV Ta miHiiiHOro Tpancgopmatopa ctpymy TA. [1o 3aMoBUyBaHHIO y BCIX MOJISX
3aJ1a€ThCs 3HAUECHHS 1.

B rpynoBomy ot "Pesicum pobomu cmpymosux kananis" 3aqa€TbCsi MOKIUBHI PEXUM POOOTH
CTPYMOBHX KiJ1. MOXJIMB1 HACTYIH1 peKUMHU poOoTu cTpymoBuXx KaHaiiB: A-B-C, A-B, B-C,
A-C, A-N, B-N, C-N.

B rpynoBomy moni "Kanan 3U ) " 3anaetbest KaHai, 1o sikoMy Oyze GpopMyBaTiCh Hampyra, ska

BUKOPHUCTOBYETHCS JUIsI IEPEBIPKU CIPSIMOBAHOTO 3aXUCTY HYJIHOBOI OCIIIOBHOCTI B
oHO(a3HUX 3aMUKaHb Ha 3eMJII0. MOKIIMBI TPU PeKUMHU poOOTH KaHaiiB Hanpyru: A-N, B-N,
C-N. B k0:kHOMY 3 IUX pEeXUMIB 10 BUOpaHOMY KaHaly OyJie FeHepyBaTHCh HAIlpyra, 3HaU€HHs
SIKOT 3a71a€ThCS HA cTopiHli "V emasxku npucmporo”. Bubpanuii kaHan HEOOX1IHO i’ €THATH JI0

satuckauis 3U0,3U0° npuctporo MP3C-05M, sriguo puc. 10.1.

B rpynosomy noni "llopm oominy 3 MP3C" y BinnoBiqHUX noJiax 3agaersess Homep COM-nopra,
yepes sakuil Oyne 3aiiicHioBaTuch 3B's130k 3 MP3C Ta mBuakicTs 00MiHY 1HpOpMaLlii.

Heo6xinno mam'statu, mo oaud 3 COM-nopTiB BUKOPUCTOBYETHCS 1iis 3B's3Ky [1K 3
"TIPUCTPOEM". Bin He Moxe OyTH 3aissHHM s 3B's13Ky 3 ipuctpoeM MP3C-05M. SAxmro
MOPT BUOpaHuii HEBIpHO, TO OUTs o1 "Homep " 4epBOHUM KOJIHOPOM Oyzie BimoOpakeHe
noBinmomieHHs "Hemae oocmyny oo COM nopma".

B noni "llleuoxicms " nependaueHa MOXKIUBICTb 337aBaTH IBUJIKICTE OOMIHY 1HQOpMaLii MDK
I1K ta MP3C. Ins nanoi mogudikanii MP3C-05M ust IBUAKICTE € HE3MIHHOIO 1 cTaHOBUTH 9600
KOOI

10.4. CtopiHka "YcTtaBku npucrtporo”
3aranbHu BUTIIA CTOPIHKH "Yemasku npucmporo” naBenennii Ha puc. 10.3.

Ha 1iif cropinii y BIAMOBIIHUX MOJISAX 33Ja€ThCsl IHPOpMAILs PO HapaMeTpH CIpalloBaHHS
3axuctiB Ta AIIB npuctporo. Kpim 11b0ro 3 11i€i CTOpIHKH 3/11HCHIOETHCS 3allUC B IPUCTPIii Ta
3YUTYBAHHS 3 HHOTO HOro KOHQIryparii.

Bceboro nependaueno tpu rpynoBux nosst — "MC3", "3axucm 6i0 3amuxans na 3emao” Ta
"AIIB".
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x
3EKPUTH
KoHpirypalin  JCTaEKM NPHCTROR I I'Io:-cwﬁmdi BiHapHi CHI’HaJ‘IHI CuEHapiHI I'IepesipKaI
—v MC3 —v  3amicT Big 3aMUKaHL Ha ZEM
—Iv KMC31-a crynive
lyct 1: IB.U B Tyct: ID.'ID CER
Tyct 1: W_ CEk Crparysatits: m
—v MLC3 2-3 cTyniHe — Mo 300
Tn sk |3a.ﬂE}KHa v| U0 yeT: |3D.D B
TycT: IEI.EIEI CEK
lyet 2 |3.D A
TyeT 2 |2.UU VI =3 ~—v Mo 3l
—¥ Mpuceopeda —T BBo,ug:—IEI.SD —cek——T npuckopenHs—|0.20 -CeH— e i b
Tycr: ID.'ID CEK
~v Mpuckopera

—Iv ANB

% YgirkHEHD Muck Bia: v MC31-a crynide

¥ MC3 2-a cTuniHe

T umkny &MNB: |3.DD CEK
T dnok. AME 1 I'I.DD Cek
T Gaok. AME 2: I‘I.DD Cer

" BUrEHEHD

JEEAHTSKMTH 3 MPUMCTROR | 3anNMCaTH B NpUCTRIM |

Puc. 10.3. CmopiHka "Ycmaeku npucmporo”

B rpynosomy noni "MC3" 3agaerbes iHopMaliis npo cTpyMOBUHM 3aXUCT BiJ MDK(a3HUX K.3. 3a
JIOTIOMOT'O10 HE3aJIEKHOTO IepeMuKaya y BEpXHbOMY JIIBOMY KyTi Iepei0adeHa MOXJINBICTh
BBOJUTH a00 BUBOJUTH 3 pOOOTH 1IeH 3aXUCT.

VY Bunanaky yBeqeHHs B poooty MC3, okpemMo 3a T0MOMOT0I0 CBOiX HE3aICKHUX MTEPEMUKAYIB
BBO/JISITHCS B POOOTY KOXHA 3 IBOX cTyneHen 3axucty — MC3 1-a cryninb, MC3 2-a cTyniHb.

s MC3 1-a ctynine (He3anexxHa) y BiAnoBigHux noisx "/ yeml1", "T yem1" 3anarorbes
3HAa4EeHHs YCTABOK 3a CTPYMOM Ta 33 YaCOM.

st 2-i cryneni B mom "Tun xapakmepucmuku" 3aaeThCsi TUT XapakTepucTtuku. [lependayena
MO>KJIMBICTh 33J]aBaTH 3aJI€KHY a00 He3allexHy Xapakrepuctuky. B monsax "I yem2", "T yem2"
3aJJaf0ThCS 3HAYCHHS YCTaBOK 2-1 CTYIIEHI 32 CTPYMOM Ta 32 4acoM.

B upomy x rpynoBomy moJii nepeadadeHa MOKIMBICTh BBOJAUTH IPUCKOPEHHS B poOOTI 2-1
CTYIEHI, @ TAKOX POOUTH ii MPUCKOPEHO0. AKTUBI3AIlIS [IUX PEKUMIB 3/11HCHIOETHCSA 32
JI0TIOMOTOI0 BIANOBITHUX HE3aJIEKHUX NepeMuKkauiB. KpiM 11boro, y BIIMOBIAHUX MOJISIX

"T 6600y" Ta "T npuckopenusn” HEOOXITHO BBECTH Yac BBOY MMPUCKOPEHHS Ta Yac MPUCKOPEHHS.

B rpynoBomy ot "3axucm 6i0 samuxanv na 3emaro” 3agaeTbes HbOPMAIliS PO 3aXKCT BiJ
3aMHMKaHb Ha 3eMJTI0. 3a JIOTIOMOT'010 HE3aJIeKHOTO MepeMuKaya nepeadadeHa MOxINBICTh
BBOJUTH a00 BUBOJUTH 3 pOOOTH 1IeH 3aXUCT. 3a J0MOMOI00 HEe3aJIeKHUX EPEMUKaUIB MOKHA
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BBECTH B po0OOTY HAcTYIHI 3axuctu: "Cnpsamosanuii”, 3axuct 3a "3U ," 3axuct 3a "3/, ".
0 0

B3aemuuii BBiA B poOOTY OKPEMHX 3aXHCTIB HE KOHTPOJIIOETHCSI.
Jljig cripsIMOBAHOT'O 3aXMCTY 33a€ThCS Yac CIPAIIOBaHHS 3aXUCTY Ta HOro COpsIMyBaHHS.

Jjig 3aXUCTy 3a HAaIlPYro0 HYJIbOBO1 MOCIIOBHOCTI 3a/1al0ThCS YCTaBKU CIPALIIOBAaHHS 3a
HaIpyrow Ta 4acoM.

Jjig 3aXUCTy 3a CTPYMOM HYJIbOBOI MOCIIIOBHOCTI 331aI0ThCsl YCTaBKU CIIPAlLFOBAaHHS 32
CTPYMOM Ta 4acoM.

B rpynosomy noni "AIIB" 3anaetses iHpopmanis npo AlIB.

3a JI01MOMOTO10 BIAMIOBITHOTO HE3aJIEKHOTO IepeMrKaJa rnepeadadyeHa MOKIUBICTh BBOJUTH a00
BUBOUTH 3 poboTH AIIB. 3a monomororo He3aeKHUX MEpeMHUKadiB MOKHA 3a1aBatu myck AIIB
Bix 1-1abo Bix 2-1 cryneni MC3.

B okpemux nmossix 3agaroTbest 3HaueHHs yaciB pobotu AlIB — "T yukny AIIB", "T 6nok. AIIB1"
ta "T onok. AIIB2".
Ha 1iif >xe cTopiHIll nepeadayeHa MOXKIUBICTD 3anKucy KOHQITypallii B IPUCTPIN Ta 3UUTYBAHHS

KOH(Irypariii 3 npucTporo.

Jiisa 3anucy koHdirypauii B npuctpii MP3C-05M HeoOXiHO HATUCHYTH KHONIKY "3anucamu 6
npucmpis" — HOBa KOHpiryparlis Oyne 3anucHa B puctpii MP3C. Cnix mam’sitath, 1o 3amnmc
iHbopMartii Oyae 3M1HCHIOBATHCH 3 CTOPIHOK "Kougicypayisn", "Yemasku npucmpor”, "binapni
cuenanu".

MoskHa Tako 3A1MCHUTH 34MTyBaHHS KoHiryparii 3 npuctporo MP3C. Jlyig nuporo HeoOXigHO
HaTUCHYTH KHOTIKY "3asanmascumu 3 npucmporo”. 3untana iHpopmairist BiqoopasuThCs Ha
BIJIMOBIIHUX CTOPIHKAX.

10.5. CtopiHka "Moxnbkn"

Cropinka "lloxudoxu"” naBenena Ha puc. 10.4.
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1 MP3C-05M [111.mrz] x|

3EKPUTH
KquJirgpau.iﬂl YeTaskd npucTpom  [10xHEKN I BiHapHi CHI’HaJ‘IHI CuEHapiHI I'IepesipKaI
rMowxacku MC3 — HonycTimi 3HAYEHHA KoEPILEHTIE NOBEPHEHHT |
¥ BinofpakedHs noxqeor MC3: |D.S4 = ID.SS
[~ 3a cTRYMOM 3a3l0: ID.SS iy ID.SS
Bignocka: [1000 % 3a 30 [0.88 - [oss

ASCOoTHA: ID.DD B 3a kyTom: I?,DD -

[ 3a yacom

<=8 cex » B ek
BiaHocHa: |u.uu |u.un %

AfconoTHa: |u. 2000 |u. 2000 ek

rMomdkn 33
—3a 30

BigHocHa: |1 0.00 %
AGCOMOTHA! ID. oo &,

~3a 30

BiaHocHa: |'I 0.00 o
AfcomoTHa: |EI. ula] A

—3a KT ok

AGCOMOTHA: I'I 0.00 2

Puc. 10.4. CmopiHka "lMoxubku”

Ha it cropinui 3aiar0Tbes JoMycTUMI TOXHOKH nmapameTpis npuctporo MP3C-05M. B okpemux
TPYNOBHUX MOJIAX 3a/at0Thes moxubku MC3, moxubku H33 ta B okpeMoMy rpyrnoBoMy moJi
JOIYCTUMI 3HauU€HHS Koe(Iil1€HTIB HOBEPHEHHS OKPEMHUX CTYIIEHEH Ta 3aXUCTIB MPUCTPOIO.

3a I0MOMOTO10 HE3aJISKHOTO nepeMukada "Bidobpasicents noxubok" MOXKHa 1HII1aTi3yBaTH
PEXHM, 3a SIKOTO 3a/1aHl MOXUOKHU OynyTh BiIOOpa)kaTUCh M1 Yac MEPEBIPKU Pa3oM 3
XapaKTePUCTHKAMH.

Cnio nam’smamu, wo 3a0ani noxubKu 6y0yms 8paxo8ysamucy nio 4ac mecmy8aHHs, He3ANEHCHO
810 Mmoo, Yu 6oHU 6)YOYMb BI0OOPANCAMUCH 8 NOJII BI00OPANCEHHS XAPAKMEPUCTMUKU, YU Hi!

B rpynosomy noni "lloxubku MC3" 3a1a10Thcsl MOXMOKH MaKCUMAJIBHOTO CTPYMOBOTO 3aXHUCTY.
VY BiIMOBIIHUX TOJISIX 33/IA€THCS BITHOCHA Ta a0COJIIOTHA MOXUOKH 3a cTpymMoM. CHcTeMO1o
aHaJI3YI0ThCA L1 JB1 TOXUOKH 1 Oy/ie BpaXOBYBAaTUCh OUIbIIE 3 IIUX 3HAYEHHS. TakKuM YHHOM,
SIKII[O KOPUCTYBAYEB1 BiZIOME 3HAYCHHS JIUIIIE BIIHOCHOT MOXMUOKHU, TO B TIOJIL, € 3a0a€ThCS
a0COJIIOTHE 3HAYEHHS TOXUOKH, MOKHA BBecTH unciio "0" 1 HaBnaku. [1o 3aMoBUyBaHHIO JTst
CTPYMIB Ta HaIpyry 3aJatoThesl BiAHOCHI TOXUOKH 10%, abcontoTHi moxubku 3anarThes 0.

3a gacom st MC3 3a1at0ThCst OKpeMi 3HAYSHHS TOXUOOK IS ABOX Jiama3oHIB: IS Alala3oHy
Bix 0 10 5 cexynn Ta aianazony ouibmie 5 cekyna. [1o 3aMoBYyBaHHIO BITHOCHI TOXUOKH 1715t
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yacy 3amaroThcs 0, a abcommoTHI — 171 aiana3zony dacy a0 S ¢ — 0,01 ¢, ans aiamazony Ouibiie S ¢
—0,05c.

JIy1st cipsIMOBAHOTO 3aXKCTY BiJl 3aMUKaHb Ha 3€MJTIO B rpynoBoMy modii "Iloxubku H33"
3a/[al0ThCST OKPEMO MOXHOKM U BCIX MOJKITHBHX BapiaHTIB (OT0 3aXHCTy — 3axucty 3a "3U ",

3axucty 3a "3/, " Ta 3axuCTy 3a KyTOM.

B rpynoBomy ot "/Jonycmumi 3nauenusn koeghiyienmis noseprens"” y BIIMOBITHUX TOJISIX
3aJ1al0ThCs I'PaHWYH1 3HaueHHs KoedinieHTiB noBepHeHb MC3 (1o 3amoBuyBanHi 0,94 — 0,99), 3a

"3U," (mo 3amoBuyBanH:0 0,9 — 0,99), 3a "3/, " (mo 3amoBuyBauH:o 0,9 — 0,99), a Takox 11t

HAIPaBJIEHOTO 3aXUCTY B 3aMUKaHb Ha 3€MJII0 — MIHIMAJIbHUN KYT IIOBEPHEHHS 3a KyTOM (110
3aMOBYyBaHHi 5°).

10.6. CtopiHka "BiHapHi curHanu"

Ha cropinni "binapui cuenanu” 3agaetbest iHbopmarris mpo OiHapH1 BXIAHI CUTHAIN, O1HAPHI
BHXIJIHI CUTHAJIM, BU3HAUCHI QYHKIIII, cBITIIOMI0AHA iHAuKaIiA. Lls Bes iHdopmarltis po3ramoBaHa
Ha OKpeMHUX 4-X MIACTOPIHKAX.

10.6.1. NMiacTopiHka "OuckpeTHi BXOAN"

Ha nepuiii mincropinui po3mimieHa iHpopmalis npo AuckperHi Bxoau (puc. 10.5).
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1 MP3C-05M [111.mrz] x|

3EKPUTH

KquJirgpau.iﬂl YeTaEku npucrpmol Mokl BIHAPHI cHrHany I CuEHapiHI I'IepesipKaI

“CKPBTH'BHU-Q”I AuckpeTHi BMHD.ELHI CeirnoaingHa iHD.HKaLLiF!l BrzHaueH CPHHKLLI‘I‘I

HAPAKTEPHETHEM AMCKPETHIY BROIE

AEB 01 OB 02 B 03 AE 04 ne 05 OB 0& e 07 e 02
CTaH e e s ] ] ] =
HapakTep = #H = EBE = B = EBE = BH = EHE = E = =
JETpUMES Ome  =|10mc > 10mc  w|10mc  >|10mc  *|10mc  =|10mc  *)10mc ¥

P YHKLII AMCKPETHHY BXOMIE

JE 01 neo2 | meo: | neos | neos | neos | nmeor | Oeos |
B ok, yokop. MT 3 +
Enok. MT31
Bnok. MT3 2
AYP /S YANB
Baok. 33

Onpeg. dyHELmHa
Enok. ekn. BE
CApOC HHAMK a1
Mono#eHqe BB +

+ 4+ + +

PaH#YBaHHA AWCKPETHHY BWXO0IE TECTEDE

AE 01 OB 02 OB 03 OB 04 e 05 OB 0& g 07 B 08
OBuxio Tectepa |1 > |2 -
IB«in TecTepa 1 b [ e

|44
e
|44
o
|4 ]4
o
|44
-
|44
oo
|44

Puc. 10.5. CmopiHka "[uckpemHi exoou”

Ha miit migcropinii iHdopmallis mpo AUCKPETHI BXOIU 33JA€ETHCS B OKPEMHX JBOX TAOIHIIIX.

B nmepiiit Tabnuiri B mepmomMy psAaKY 3a1aeTbes iHGOopMaIlis Ipo MOYaTKOBUM CTaH — 3aMKHEHUI
Yl pO3IMKHEHUH, B APYrOMY PSIIKY IIPO XapakTep CTPyMY — MOCTIHHUIN YU 3MIHHUM, B TPETbOMY
PAIKY 3a1a€ThCS Yac 3aTPUMKH Ha CIPALOBAHHS IUCKPETHOTO BXOLY.

B npyriii Tabnuii paHKyrOThCS IEBH1 QYHKIIIT 3aXUCTY Ha KOHKPETHI AUCKPETHI BXo1u. B
CTOBIILISIX 33JJaI0THCSI HOMEPH BCIX 8 (B JESKUX MOAU(IKaLIAX 6) JUCKPETHUX BXOAIB MPUCTPOIO
MP3C. B psnkax 3a1at0ThCsl BC1 MOKJIMBI (PYHKIIIT, sIKI MOKYTb OyTH paH>KOBaH1 Ha TOM 4u
IHITUH JUCKPETHUHN BXI1J.

B 3anexnocrti Big koHQirypauii npuctporo MP3C, sika 3a1iicHIOETbCSI HAa cTOpiHLI "Vemasku
npucmporo” (auB. puc. 10.3), neski ckoHdIrypoBani QpyHkuii peanizoByBatuchk npucrpoem MP3C
He OyayTh. B Tabnuil BiANOBIIHI paaku OyIyTh B110Opa)xeH1 CBITIO CIpUM KOJIbOPOM.
Hamnpuknan, skmo Ha ctopiai "Yemasku npucmporo" e BBenenuii B pooory MC3, To He MOXKe
OyTH peani3oBaHe HOro NpUCKOpeHHs, OJ0KyBaHHs 1-1 Ta 2-i cTyneHei.

PamxyBaHnHs nuCKpeTHHX BX0AiB Ha puc. 10.5 MOBUHHO BIAMOBIAATH CXEMI M1 € THAHHS
"ITPUCTPOIO"!
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10.6.2. NMiacTopiHka "OuckpeTHi BUXoan"

3aranbHUil BUTIISA MIACTOPIHKY "/[uckpemni suxoou" HaBenenuit Ha puc. 10.6.

[ MP3C-05M [111.nmrz] a x|

3aKPUTH

KDHCDirgpau.iﬂl Yeraeku HDHCTDDIDI Mowwtiky  BiHapH clrHand | CueHapiﬁI anBBipKaI

JuckpeTH BRoaM |/ | CeimnoaionHa il—u:l.uKaLLiql BizHaveHi ngHKLLil'I

P YHELIl AHCKPETHHY BMROOIE PaH#yBaHHA QMCKPETHUR BXO0E TECTER

por | Poz | P02 | Po4 | PO | POS | PO7 | POl POz | Po3|Po4|POS|POE| PO7
Cpat. MO MT3 1 + DB tecreps (8 |3 =f2 =|4 =|1 =|6 =|7 =
Cpati. MT31 +

Cpas. M0 MT3 2 &
Cpat. MT3 2 +

Enok. yokop, T 3
Enok. MT31
Enok. MT3 2
AEapHITHOE OTEAN.
Cpat. AMNB -+
AYP S HAMNE
Cpag. N0 33 +
Cpat, 33 +

Cexrop 33
Bnok. 33
Cpag. M0 300 +

Cpas. 300 +

Cpat. N0 310 +
Cpad. 30 +

Onpeq. ®yHkLHA
Bnok. exn. BB
Patora BO
Pataora BE

CHpoc HHAHKALMM
HewcnpaeHocTs

Monoweqwe BB

Puc. 10.6. CmopiHka "[uckpemHi euxodu"

Ha 1iif mizcTopinii 31CHIOETHCS paHKyBaHHsI IUCKPETHUX BUXO/1B. PaH)KyBaHHS
3MIACHIOETHCS 32 IOMTOMOTOI0 IBOX Ta0auie. B Tabmuii "®@yukyii ouckpemmuux 6uxoodis" B
CTOBIILISIX 33JJaI0ThCS BC1 7 (B ACSIKUX MOAUPIKALIAX 5) AMCKpeTHUX BUxo1iB mpucrtporo MP3C. B
pAAKax 3a/1al0ThCs BCl MOXKIINBI QYHKII, IK1 MOXKYTh OYTH paHKOBaH1 Ha TOW YU 1HIIUI
JTUCKPETHUN BUXIJ.

B 3anexnocrti Big koH$irypauii npuctporo MP3C, sika 3a1iicHIOETbCSI HAa cTOpiHLI "Yemasku
npucmporo” (auB. puc. 10.3), neski ckoHdIrypoBani QpyHkuii peasizoByBaTuchk npucrpoem MP3C
He OyayTh. B Tabnuii BiANOBIIHI psIKK OyAyTh BiIOOpaXeH1 CBITIO CIpUM KOJIbOPOM.

st kouTposio "TIPUCTPOEM" HeoOximHO AucKpeTHI Buxoau npuctporo MP3C-05M,
PaHXOBAHUX 3TIHO TaOMHUI "DyuKyii Ouckpemuux 6xo00ig", A’ €HATH 10 BIAMOBIIHUX
muckpetHux BxoiB "TIPUCTPOIO". B tabmumi "Panoicysanusa ouckpemuux 6xooie mecmepa"
3a/1aTy BiAMOBIIHI HOMepHu auckpetHux Bxomis "TIPUCTPOIO".

PanxyBanHs nuckpeTHUX Buxo/iB npuctporo MP3C-05M Ta panKyBaHHS JUCKPETHUX BXOIB
npuctporo "P3A — TECTEP" noBuHHO BIAMOBIAATH CXEMI I’ € AHAHHS IPUCTPOIB 3T1IHO
puc. 10.1.
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Bubip Binnmosimaux HomepiB auckpeTHuX BxoAiB "TIPUCTPOIO" 3aiiicHIOEThCS Y BIIMTOBITHOMY
KOMOIHOBaHOMY TIOJII.

Cnio nam’smamu, wo paudxcysants ouckpemuux 6xodie "I[IPUCTPOIO" ¢ npucmpiii MP3C-05M
He 3anucyemucs!

B 3B’s13Ky 3 00MeXeHO0 KUIbKICTIO AUCKpEeTHUX BUX01B Ha npuctpoi MP3C-05M (7 BuxoxiB) €
Nesiki 0OMeXeHHS il yac 1X paHKyBaHHS:

— Ha OJIUH 1 TOM caMMii TUCKPETHUN BUX1Jl HE MOKHA paHXKyBaTu mmyckoBuit opran MT31 (I1O
MT31) ta myckosuii opran MT32 (I1O MT32);

— copautoBands MT31 ta MT32 noBuHH1 OyTH paHXKOBaH1 Ha OJIMH BUXIJ;

— copautoBanHs AIIB (CpaG.AlIB) moBUHHO paHXyBaTUCh HA OKPEMUN AUCKPETHUHN BUX1, HA
KU HE paHXKYETbCS JKOJCH IHIIUHA OpraH.

10.6.3. MNMiacTopiHka "CeBiTnoaioaHa iHankauia"

3aranbHuil BUrsSA miacTopinku "Ceimnodioona inoukayia” naBenenuit Ha puc. 10.7.

1 MP3C-05M [111.mrz] x|

3EKPUTH

KquJirgpau.iﬂl YeTaEku npucrpmol Mokl BIHAPHI cHrHany I CuEHapiHI I'IepesipKaI

JuckpeTH BRoaH | JMckpeTH BHRoaH WMEHAYEHI PYHKLIT I

P yHKLIT BT AagiogHOT iHAMK U
colm coioz | cmos | coods | coios | coioe |
Cpad. N0 +T31 +
Cpad. MT31 +
Cpad. MO MT3 2 &

Cpad. MT3 2 +
B ok, yokop. MT 3
Enok. MT31
Enok. MT3 2
AESPHITHOE OTEN.
Cpat. AMNB +
AP S YaANE
Cpad. N0 33 +

Cpaf. 33 +
Cextop 33

Enok. 33

Cpad. N0 300
Cpad. 3U0

Cpad. N0 30
Cpaf. 310

Onped. fuHkLHA
Enok. ekn. BE
Pagora BEO
Pagora BB

CApoc MHAHE LW
HeucnpasHooTe

MonomeHue BB

Puc. 10.7. CmopiHka "Ceimnosa iHOukauisa"
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Ha miit mizcTopinI 311CHIOETHCS paH)KYBaHHS CBITIO0A101HOT iHAMKAaIl. B Tabmui "@yuxyii

c8im.1060i1 iHOukayii" B CTOBMIISX 3aaI0THCA BC1 6 CBITIOAI0/IB. B psinkax 3amaroThes BCl
MOXJIMBI QYHKI1i, Ha AK1 MOK€ OyTH paH)KOBaHUN TOM UM IHIIUHN CBITIOAION.

B 3anexnocri Big koH$irypauii npuctporo MP3C, sika 3aiiicHIOeTbCS Ha cTOpiHLI "Yemasku

npucmporo” (muB. puc. 10.3), nesiki ckondiryposani ¢pyHKIIii peanizoByBatuch npuctpoem MP3C

HE OyIyTh.

10.6.4. NiacTopiHka "Bu3aHayveHi pyHKUiT™

3arajnbHUI BUISA MIACTOPIHKY "Busnaueni ¢hynxyii " HaBenenuit Ha puc. 10.8.

£ MP3C-05M [111.mrz] N

3EKPUTH

KquJirgpau.iﬂl YeTaEku npucrpmol Mokl BIHAPHI cHrHany I CuEHapiHI I'IepesipKaI

JuckpeTH BRoaH | JMckpeTH BHroaH | CeiTnogiogHa iHGHKaLa

TapatdeTpi BU3HaYEHOT PUHKLT

—Hskepenn BU3HAYEHT yHELI

TN PYHKLT: IDﬁepHeHa j

y 000 Cpad. MO MT31

ac naysu: I ; ek Tpot MT31

Yac posiori: |EI.15 CEK Cpad. MO MT32
Cpaf, MT3 2

Bk, yckop. MT3

ABSpPMFHOE OTK .

Cpad. AMNB

AUF / YAME

Cpat. N0 33

Cpag, 33

Cekrop 33

Enok. 33

Cpad. M0 300

Cpad. 3U0

Cpad. M0 310

Cpaf. 310

Bnok. exn. BE

CEpOC HHGHEALMM

HeucnpasHocTs

MNanoseHue BE

Puc. 10.8. CmopiHka "BusHayeHi pyHKUii"

311iBa y BIATIOBIIHUX MOJISIX 3aJa€Thcs TUI QYHKIIT (MpsiMa 41 0OepHEHa), yac rnays3u Ta yac

poOOTH BU3HAUYEHOT PYHKIIII.

B tabmuni "Busnauena ¢pynxyis" pamxyeTbcs BU3HaueHa QyHKITIS.

B 3anexnocri Big koH$irypauii npuctporo MP3C, sika 3aiiicHIOeTbCSI Ha cTOpiHLI "Yemasku
npucmporo” (auB. puc. 10.3), neski ckoHIrypoBaHi BU3HaueH1 (yHKIIT peai3oByBaTUCh

npuctpoem MP3C-05M He OynyTh.
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[Ticnst 3akiHueHHS GopMyBaHHS HEOOXITHUX MapaMeTpiB MEPEBIPKH HEOOXITHO 3AICHUTH 3aIIUC
iHpopMalii B 00’ €KT NEpeBIpKHU, KU B MOAATBIIOMY MOKe OyTH BUKOPUCTAHUN JUIs
(dbopMyBaHHS clieHapiiB nepeBipku. [ 1boro HeoOXiIHO cKopucTaTUCh MeHIO "O6 exT"

(nuB. puc. 2.4). IIpo popmyBaHHS 00’€KTIB A€TaIbLHO OMUCAHO B 1I. 2.3.

10.7. CtopiHka "CueHapin”

3aranbauii BUrisn ctopinku "Cyenapiiu” naBenenuii Ha puc. 10.9.

[ MP3C-05M [111.mrz] x|
3EKPUTH

KquJirgpau.iﬂl Yeraeku npucrpmol I'Io:-cwﬁmd’ EBiHapHi cirHans  CueHapid |I'Iepesi|:uKa|

—Crucok of'ekTie nepesipki [honame: lim} —KoreHTap

B HalireHYESHHA Dafiny daHHx

Hogatu...

|
R

Buayuumia

3EBAHTAHMTH...

[

3anucar...

SEERErTH |

Puc. 10.9. CmopiHka "CueHapit”

Ha it cropinui MoxiuBi onepatii 3 00’ekTaMu, B IKUX 3anucaHa iHdopmailis mpo nepeBipKy
npuctporo MP3C. V Bikui "Cnucok 06 ekmis nepesipku" 3a1a€Tbcs epesik 00’ €KTiB, 3 SIKUX
dbopmyroThcs crieHapii nepeBipku. L1 06’ekTu crieHapiro OyayTh MOCIIIIOBHO PEalli30BYBATHCH
i yac nepesipku npuctporo MP3C-05M.

[lepenbaueHna MOKIIUBICTD 10JaBaTH JI0 CIIMCKY CLIEHAPil0 HOB1 00’ €KTH MEepeBIpKH (KHOIKa
"/looamu'"), BuydaTu 00’ €KTH 3 3arajlbHOTO CIUCKY cueHapito (kHonka "Buryuumu'),
3aBaHTaXXyBaTH MonepeIHb0 chopMoBaHi ciieHapii 3 dainy (kHonka "3aganmasxcumu”),
3aMnMcyBaTH CleHapii, siki cOpMOBaHi 3 OKpeMHX 00’ €KTIB epeBIPKH y (aiisl Ha IUCK (KHOIKA
"Sanucamu").
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Jlia mBuakoi i1eHTHdiKalii okpeMux o0’ eKTiB nepeBipku nependavene nose "Kowenmap”, B
SKOMY KOPHUCTYBau MO>K€e 3aucyBaTH Oyib-sKy 1H(pOopMallito po BUOpaHHil 00’ €KT NEPEBIPKU B

TEKCTOBOMY BUTJISIIL

[Ticnst opmyBaHHs criMcKy 00’ €KTIB CIIeHapit0, HEOOX1AHO MepelTu Ha CTOPiHKY "Ilepesipka” Ta
3IACHUTH PEXUM 3aIyCKY — 3a/1aH1 00’ €KTH CLIEHApI10 OYAyTh IOYEProBO PeaIi30ByBATUCH Ta
pe3ysbTaTH NEePEBIPKU Ul KOKHOTO 00’ €KTY ClieHapito OyAyTh 3aMCyBaTUCh B OKPEMUN

MIPOTOKOJI IEPEBIPKH.

10.8. MNMepeBipka npuctpoto MP3C

besnocepenns nepepipka npuctporo MP3C 3aiiicHioeTbes 3 ctopinku "Ilepesipka” (puc. 10.10).

£ MP3C-05M [111.mrz]

3EKPUTH

KquJirgpau.iﬂl Yeraeku npucrpmol I'Io:-cwﬁmd’ BiHapHi curHaan Cuenapin  MNepesipra |

MC3 | [pMcKOpEHHA ¢ GNOKYEaHHA MESI a3 I AlB I

x|

¥ HapakTEQMCTHEW CNPALKBAHHA ¢ NOBEPHEHHS

T mas: |35.IJIJ cer T maysu:

050

=]

=] 4

CTyniHe IIc.p.gc‘r,A |Ic:.p,»’-‘« |c||c.|:,°/e |d|c:.|:u.;10n,Z | |In.p,»’-‘« |Kr| |Kn.,uon | |

1 v a0 +10.00 0.94 - 0.99

2 v 30 +10.00 0.94-0.99
¥ iacosa xapakTepuoTiky HacoEa xapakTepHGTUKE

N | lleo L& [Terowc|Tec | [0.000 | R

il 333 A 000 7. 8696

Z 1500 4500 52657 Nonaru |

3 | 167 EDOD 52527 e a0

4 | 1833 ESI0 4B214 4| s

5 2000 G000 471429

E;_ 2167 E£.500 37881 Penaryeari... | 50

70| 2333 7000 (35169 40

5 | 2500 7500 33043 a0

5 | 2667 8000 31345 Bunyuiri |

0| 2833 B0 1.0000 T 20

1 3000 3000 1.0000 4|

2 | 3167 9500 [1.0000 0

93 | 3333 10000 (1.0000 0E

{4 | 39% 11987 10000 i3

15| 4969 14507 1.0000 1

! v 1 2 3 4 5678310

I I-D.1 TE4 CEE,

20

M2 of'ekTa: I

Merouna ais: |

Puc. 10.10. CmopiHka "lepesipka”

[lepeBipka okpemux nigcuctem npuctporo MP3C-05M 3ailicHIOETbCS 3 OKPEMUX MIACTOPIHOK:

- IepeBIpKa MaKCUMAJIbHOTO CTPYMOBOTO 3aXHUCTY;

- IepeBIpKa CIIPSIMOBAHOTO 3aXUCTY Bl 0AHO(A3HUX 3aMUKAaHb Ha 3€MJIIO;

- nepeBipka AIIB.
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10.8.1. lNepeBipka MakCMManbLHOro CTPYMOBOIO 3aXUCTy

Ha migcropinii nepeBipku MakcuMaabHOTO cTpyMoBoro 3axucty (MC3) (aus. puc. 10.10)
3MIIACHIOETHCS TIEPEeBipKa HACTYITHUX XapaKTEPUCTHK IIHOTO 3aXUCTY:

- XapaKTepUCTUKHU CIPALIOBaHHS (IOBEPHEHHS);

- 4aCOBO1 XapaKTEPUCTUKHU;

- nepesipka npuckoperast MC3 Tta npuckopenoro MC3;
- 6mokyBanus MC3.

Jliist Toro, 06 3A1HCHIOBAIACH MEPEBIPKA KOYKHOT 3 IIUX XapaKTEPUCTHK, ii TOTPIOHO
1HII[1aJ113yBaTH 3a I0NIOMOT00 HE3aJIeKHOI0 IIepeMHUKaya.

10.8.1.1. XapakTepuctuka cnpautoBaHHs / NOBepPHEHHSA

XapakTepUCTUKH CIPAIFOBAHHS Ta IIOBEPHEHHS MEPEBIPAIOTHCS OKPEMO JJIS IBOX CTYIICHEH,
KOXKHY 3 SIKMX HeOOX1IHO iHiianizyBatu (auB. puc. 10.10).

[TapameTpu crnpaltoBaHHs Ta IOBEPHEHHS Bi10OpakaroThes B Tabnuui "Xapakmepucmuxu
cnpayrosanns / noseprenns”. Y ctosmi Tadbnuii "lc.p.yct" BimoOpakaroThCs YCTaBKH
CIpAaLIOBaHHs MEPIIOi Ta IPYyroi CTyleHel, 3HaUYeHHsI SIKUX 3a/1al0ThCs Ha CTOpIHII "Yemasku
npucmporo”. Y CTOBIII AOMYCTUMUX 3HAaY€Hb BIIHOCHUX MOoXuOok "dlc.p.mon" Ta momyctuMux
3HaueHb KoedirieHTiB moBepHeHHs "Km.non" BinoOpaxaroThcs BINOBIAH1 3HAUEHHS, 3aJjaH1 Ha
cropinui "lloxubxu".

[lepeBipsAr0ThCs peabHi 3HAUEHHS CTPYMIB CIPALIIOBaHHS peJie Ta CTPYMIB IOBEPHEHHS pelie, sIK1
3aMMCyOThCS BiANOBiIHO B cToBNUAX "lc.p" Ta "lm.p". 3aiiicHIOETHCS pO3paxXyHOK BITHOCHHUX
MOXHOOK IO BITHOIIEHHIO JI0 3aJJaHNX 3HAYEeHb YCTaBOK, sIK1 3amucyroThes B croBmi "dlc.p". Ha
OCHOBI1 OTPUMaHUX 3Hau€Hb CTPYMIB CHPALIOBAHHSI Ta MOBEPHEHHS 3/IIHCHIOETHCS] PO3PAXyHOK
3HaYeHb KOEQIIIEHTIB OBEPHEHHS MEPIIOi Ta IPYyroi CTyNEHEH, K1 3alUCYOThCS B CTOBIIIII
"Kn". ¥ Bunajaxy no3uTHBHOTO pe3ynbTary B 7-My Ta 11-My CTOBHIISIX 3anucyeTbes 3HaK "'+, B

n_n

MIPOTWJIEKHOMY BUNAJIKY — 3HAK

10.8.1.2. YacoBa xapakTepucTuka

B noni "HYacosa xapakmepucmuxa" 301ACHIOETHCS TTEpeBipKa yacoBUX xapakrepuctuk MC3.

CmpaBa BigoOpaxaeTbecs 300paKeHH YaCOBUX XapaKTepUCTUK 1-1Ta 2-1 cTyIeHel 3rigqHo
vt

YCTaBOK, 3a7aHuX Ha cTopinii "Yemaesxku npucmporo" (mus. puc. 10.10).

3miBa Ha CTOpPIHIII B TpynoBoMy nout "Yacosa xapaxmepucmuka" 3akianeHnii MEXaH13M
(dhopMyBaHHS TOYOK IMEPEBIPKUA HA XapaKTEPUCTHIlI — 33JAI0ThCS 3HAYEHHS CTPYMIB, JUJIS SIKHX
BHU3HAYA€THCS peaibHuil yac cnpamntoBads MC3. dopmyBaHHS TOUOK NEPEBIPKU MOXKHA
3MIMCHIOBATH JIBOMA CIIOCOOaMU: MOKHA 3aJ]aBaTH OKpeM1 I0BUIbHI 3HAUE€HHS CTPYMIB, 5Kl
MOCJIIZIOBHO OYAYyTh 3alUCYBaTUCh B TAaOIMINIO, @ MOYKHA 3aJ1aBaTH iX y BUIJISII MAaCUBY, KOXKHA
TOYKA 33 CTPYMOM € pIBHOBIIajieHa 3 IeBHUM KpokoM. Cuai mam’siTaTy, o miciis GopMyBaHHS
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MHO>KMHHU TOYOK IEPEBIPKU, BUKOHAHUX MEPIIUM UM IPYTHM CIIOCOOOM, 3HAUEHHS X MOKHA
KOPEKTYBAaTH.

Jist Toro, o6 3aAaTH KOKHY TOUKY OKPEMO, il 3HaYCHHST He0OX1THO BBECTH B TEKCTOBOMY ITOJi,
SIK€ PO3MIIIEHE B IPAaBOMY BEPXHbOMY KYT1 IPYIIOBOTO MOJISl Ta HATUCHYTU KHONIKY "/fooamu" —

3HAYEHHS TOYKHU 3'IBUTHCS B MOJI1 IEPEBIPKH YACOBOT XapaKTEpUCTUKU. MoKHa TakoK NOTpiOHE

3HAYEHHS CTPYMY 3aJaTH 3a JOTIOMOT0I0 MaHimyJsaTopa "mMuri'" 6e3mocepeHbo Ha BioOpakeHi
4acOBOT XapaKTEPUCTUKH Ta HATHCHYTH KHOMKY "/Jo0amu". 3a TOTIOMOT010 TOABIHOTO KJIIKY Ha
XapaKTEPHUCTHI[l BUOpaHa TOYKA aBTOMATHYHO J0JIAETHCS B TAOJIHITIO TIEPEBIPKHU.

SKI0 TOUKH MEPEeBIPKH 33aI0ThCS Y BUTJIISIII MACUBY, TO iX HEOOX1HO chopMyBaTH 3a
JIOTIOMOT010 KHOTIKU "Macug" — y BikHI, siK€ 3 IBUTHCSI MICJSI LIbOTO HEOOX1AHO 3aJ1aTH MepIie Ta
OCTAaHHE 3HAYEHHSI CTPYMY NEPEBIPKH, a TAKOXK KPOK 3MIHHU.

[Ticnst popmyBaHHSI MHOKMHHU TOUYOK MEPEBIPKH, BUKOHAHUX 3a MEPLINM, YU APYTHM CIIOCOO0M,
OKpeMi 3 HUX MO>KHa BUJIy4aTd, BUKOPUCTOBYIOUU KHOMIKY "Bunyuumu". MoXxHa BUITyYUTH BCI
TOYKH MepeBIpKU. {15 IbOro HEOOX1AHO CKOPUCTATUCH KHOTIKOIO "Bunyuumu éci”. MoxHa
3MIACHUTH pearyBaHHs OKPEMO1 BUIAUICHOT TOYKHU 3 TaOIHIN. J[JIs1 1bOTO CIIYKUTh KHOTIKA
"Pedazysamu”.

Huxde Tabnuiii B OKpeMHUX TEKCTOBHUX HOJISX 33/1al0ThCsSl MAKCUMAaJIbHE 3HAaYEHHS Yacy
reHepyBaHHs 1715 KoxkHOT Touku "T max" (y BUnaaky, KoM 3a7jaHa TouKa 3a CTpyMoM Oyjie 3a
MeXaMM 4acOBOT XapaKTePHCTHKH, I1iJl 4ac 3/iiCHeHHs aBToMaTHuHoi nepesipku, "TIPUCTPINA"
Oyze reHepyBaTH 3aJaHe 3HAUEHHS CTpyMy O€3KOHEYHO JOBro. ToMmy /ijisi OOMEXEHHS Jacy
TeHEePYBAaHHS CTPYMY MiJ Yac MepeBIpKHA KOKHOI TOYKK HEOOXITHO 3aJaBaTH 11€ 3HAaYCHHSI. MK
KOYKHOIO TOUKOIO IEepPEBIPKH HEOOX1THO 3a7aBaTH May3y B F€eHEPYBaHHI CTPYMY
"TIPMCTPOEM". 1leit uac BpaxoBye HeOOXiIHY may3y s moBepHeHHs pene MP3C-05M y
BHXIJTHUW CTaH MICJs CIpaIfoBaHHs. 3HAUYCHHS 1Ii€1 may3u 3aaaerbes B o "T may3u".

B croBmipgx tabsauid "I" Tta "IB.0" 3annuCyIOTHCS 3HAYEHHS C 1B JUIS 3aJaHUX TOYOK IEPEBIPKHU
yM

(y BigHOCHOMY Ta abCOJIIOTHOMY BUTJISAL), B cToBmil "Tc.HOM" 3anucyeTbest po3paxoBaHuil 3a

4aCOBOIO XapaKTEPUCTUKOIO yac crpartoBands MC3.

ITig yac mpoBeaeHHS AOCTITY /Ul KOKHOT TOUKHU NEPEBIPKHU 31ICHIOETHCS aHalli3 pe3yabTaTy —
peaJIbHU Yac CTIpaIlOBAHHS MOPIBHIOETHCS 3 33/1aHUM 3 BpaXyBaHHSAM NOXUOKHU. Y BUIMIAJKY
YCHIITHO MPOBEICHOTO TECTYBAaHHS B IPYroMy CTOBIIIII JIJIs1 KOXKHOT TOYKH 3aMUCY€EThCS 3HaK "+,
B NIPOTUJIEKHOMY BUIAJKy — 3HaK "—". Uac crpairoBanHs 3anucyerbes y croBmui "Tc'.

10.8.1.3. lNepesBipka npuckopeHHss MC3 Tta npuckopeHoro MC3

[Tepesipka yacy npuckopensss MC3 ta npuckopenoro MC3 31iCHIOETHCST HA CTOPIHIIL
(puc. 10.11).
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1 MP3C-05M [111.mrz] x|

3EKPUTH
KquJirgpau.iﬂl Yeraeku npucrpmol I'Io:-cwﬁmd’ BiHapHi CHI’HaJ‘IHI Cuenapin  MNepesipra |

MC32  TpuckopedHa f GnokysadHa MC3 | 33 | ATB |

—Iv [puckoperta MC3

|, & Tnyct. ITn,c IdT,c IdTnon,c |_I
0.20 +0.20

—v Mpuckopera MC3
[ TnuycT. ITn,u: IdT,c IdTnon,c |_I
0.20 020

—vw EnorysanHa MC3

CruniHe IPeSgana‘r
1 v
2 v
M2 offekTa: I MoTouHa gis: | I Crapt |

Puc. 10.11. CmopiHka "lpuckopeHHsi / 6riokyeaHHs MC3"

Pesynbrar nepeipku uacy npuckoperas MC3 Tta npuckopenoro MC3 BinoOpakaeTbes B
tabmusx "lpuckopenns MC3" ta "llpuckopena MC3". TlepeBipka Oy/e 311CHIOBATHCS 32
3HAYEHHS CTPYMY CIPALIOBAHHS IPYroi CTyIEeH1, 30uiblieHuM B 1.2 pa3u. SIkio gocmin
BU3HAUEHHS CTPYMY CalpallfoBaHHS HE MPOBOJAMBCSA, TOJII 32 3HAYEHHSIM YCTaBKU 30UIbIICHUM B
1.2. pa3u. BennunHa poro crpymy BinoOpaxaerbcest y cropnui "I" BignosigHux tadbnuus. B
croBmill "Tm.yct" BimoOpakaeThcs 3HaUeHH yacy npuckopeHnss MC3 Ta yacy npucKopeHoro
MC3, ski 3agatoTbest Ha cTopiHill "Yemasxu”.

[Ticns 3niicCHEHHS IEPEBIPKY BU3HAYAETHCS AIMCHE 3HAUYCHHSI Yacy MPUCKOPEHHS Ta 4acy
npuckopenoro MC3, siki BinoOpakaroTbes y croBnui "Tn" BiANMOBITHUX TaOIULb Ta
BH3Ha4Ya€eThCs abcomoTHa nmoxuoka "dT", ska mopiBHIOETHCA 3 Homyctumoro "d T gon",
3HAYEHHS K01 3aJ1a€ThCs Ha cTOPIHI "Tloxubku”. Y BUMANKY, KOJIU peabHa MOXruOKa MEHIIIa
JOTYCTUMOI, IOCIHIJl PaXy€eThCsl YCIIIIHUM 1 B OCTAaHHbOMY CTOBIII TaOJIULb BITOOpa3UThCS 3HAK
"+". B npoTuiiexxHOMY BUIIaJIKy Bi1oOpa3uThes 3HaK """,

10.8.1.4. lNepeBipka 6nokyBaHHA MC3
[Tepesipka 0noxyBanus MC3 3aiiicHIO€TBCS Ha cTOpiHIT (1uB. puc. 10.11).

Pesynbrar nepeBipku BinoOpaxaerbes y Tadnuii "broxysanns MC3".
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Moayrb "MP3C-05M"

10.8.2. lNepeBipka 3axucTy BiA 3aMUKaHb Ha 3eMIO

3arajabHUI BUTJISA MICTOPIHKY NEPEBIPKU CTPYMOBOTO CIPSMOBAHOTO 3aXUCTY BiJl 3aMUKaHb HA
3emutio (33) HaBeneHuit Ha puc. 10.12.

1 MP3C-05M [111.mrz] x|

3EKPUTH

-KquJirgpau.iﬂl Yeraeku npucrpmol I'Io:-cwﬁmdl BiHapHi curHaan Cuenapin  MNepesipra |

MC3 | [prckopeHHa / GnokysadHa kMC3 |AI'IB I

1 CTpymoBMil opran

| pyeT, rad le.p, rd Iu:llu:.|:,°/e |u:||u:.|:.;10n,°/e | |In.|:|,M~’-\ |Kn |Kn.,uon | |
+10.00 0.85-0.93

— Oprad Hanpyru

Ucpyet. B |Ucp. B |dUep % |dUcpaon.z | |Unp.B |Kn [Kn.aen ||
+10.00 0.8 -0.99

— OpraH coparysaHHA NoTy#HOCT]

K.piok, 3iHM KyTa: I'I.DD 5 T naysu: ID.'ID CEK.
Anmty |300B  [Phicp” [Phi s, [Phi c.p.aon, ® | |PHing.* [kn.® |Kngon,® I
36.00 10.00- 190.00 <=7.00

— Yacosi RaparTEpHCTHEW

| | |Tc:.gc:T,c |Tc:,c: |ch,c |ch.nDn,c | |
v 30 30 = B0 rad 01a £0.20
v A0=3600E 0.00 +0.20
v 310 = B0 & 3U0=36.00E 010 +0.20
— BnoryeanHa 33
PBS;IIbTaT I
M2 offekTa: I MoTouHa gis: | I Crapt |

Puc. 10.12. CmopiHka "lMepesipka 33"

3 wi€i NiACTOPIHKY MOKHA 3/IIIICHIOBATH NIEPEBIPKY HACTYMHUX OPraHiB CTPYMOBOIO
CHPSIMOBAHOTO 3aXHCTY:

— CTPYMOBOT'O OpraHy;
— OpraHy Harpyru;

— OpraHy CHIpsIMyBaHHS IOTYXHOCTI;
- 4acOB1 XapaKTEPUCTHUKH;

— OnokyBanHs 33.

MoskHa 31IHCHUTH MEPEBIPKY MapaMeTpiB CIIpalfoBaHHs, KOEQIlIEHTIB TOBEPHEHHS Ta YaciB
CHPALIOBaHHS LIMX OPraHiB.

Jiig Toro, o0 3MIMCHUTH NEPEBIPKY KOXKHOI 3 LIMX XapaKTEPUCTHUK, ii HOTPIOHO IHIIiaJII3yBaTH.
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10.8.2.1. lNepeBipka CTPyMOBOro opraHy

YMOBH Ta pe3yabTaTH NEPEBIPKU CTPYMOBOIO OpraHy BioOpaxkaroTbes B Tabnull "Cmpymoguti
opean” (nuB. puc. 10.12).

VY crosmi "lc.p.yct" BimoOpakaeThCsl yCTaBKa CIIPAIIOBAHHS, BEIMUYMHA SIKOT 33/1a€ThCS HA
cropinui "Yemaexu npucmpor”. 'Y croBnisix "dlc.p.mon" Ta "Kmo.mon" Bino6pakaroThCs
JOIYCTUMI MOXUOKHU 32 CTPYMOM Ta KOe(]illieHTOM IMOBEPHEHHS, K1 3a/1at0ThCS Ha CTOPIHIII
"Tloxubku".

[Ticnst 3aKiHYEHHS EPEBIPKU CTPYMOBOT'O OPraHy y BiAMOBITHUX CTOBIISAX B110OpaKaroThCs
NICH1 3HAUEHHS CTPYMY CIIPAIfOBaHHS Ta CTPyMY OBEPHEHHS. 32 IUMU 3HAYEHHIMU
3MIACHIOETHCS PO3PaXyHOK KOE(PIIIEHTY TOBEPHEHHS peJjie Ta BIIHOCHE 3HAYCHHS TOXUOKH
CIpALIOBaHHS, SIK1 TAKOXK Bi0OpaXkaroThes B Tabuuii. OTpuMaHi pe3yabTaTH MOPIBHIOIOTHCS 3
3aJlaHUMU OXUOKaMH. SIKII0 OTpUMaH1 pe3y/ibTaTy 3HAXOAATHCSA B MeXKaxX JOMYCTUMUX
OXHUOOK, TO B 5-My Ta 9-My CTOBIISX BiToOpakaeTbes 3HaK "+, B MPOTUIICKHOMY BUITAJIKY —

n_n

3HaK

10.8.2.2. lNepeBipka opraHy Hanpyru

YMOBH Ta pe3yabTaTH NEPEBIPKU OpraHy Hanpyru BigoOpaxkawoTbest B Tabnuul "Opean nanpyeu”
(nuB. puc. 10.12).

[TepeBipka oprany Hanpyru 311HCHIOETHCS TTOAIOHO, K 1 CTPYMOBOTO, TUTBKH B SIKOCTI
napaMmeTpy MepeBipKH 3aMICTh CTPYMY HYJIbOBOI TOCHIIOBHOCTI QIrypye Hanpyra HyJbOBO1
MOCJTIJOBHOCTI.

10.8.2.3. NepeBipka opraHy cnpsAMyBaHHS NOTYXHOCTi

YMOBH Ta pe3yabTaTH NEPEBIPKU OpraHy CIpsSIMYBaHHS NOTYKHOCTI B1100paxaroThCsl B TaOIUII
"Opean cnpamysanns nomyaxcrnocmi” (muB. puc. 10.12).

Jyist mepeBipKy 30HU CITpAIIOBaHHs Ha CTOpIHI "V emasxku npucmporo” 3a1a10ThCsl 3SHAYCHHS
CcTpyMy HyJIb0BOI ociioBHOCTI 310 Ta Hanpyru HyAb0BO1 ociinoBHocT! 3UO. L1 3HaueHHs
Bi10OpakaroThes y croBmiix Tadmuii "310" Ta "3U0" BinmoBiaHO.

B noni "Kpok 3MiHM KyTa" 3a1a€ThCsl KPOK 32 3MIHOIO KyTa MK HAaIIPYTOl0 HYJIbOBOT
MOCIIIZOBHOCTI Ta CTPYMOM HYJIbOBO1 ocioBHOCTI. [1in yac npoBeaeHHs T0CiAy KyT Hallpyru
HYJIBOBOT IOCIIIOBHOCTI 3aJIMIIAE€THCSA HE3MIHHUM, a KyT CTPYMY HYJIbOBOI IIOCI1I0BHOCTI
3MIHIOETHCA 3 33JJaHUM KPOKOM. J[J1s1 KOYKHOTO 3HAUEHHS KyTa IEePEeBIPSIEThCS CTaH BUX1IHOTO
peie.

3MmiHa KyTa BEKTOpa CTPyMY HyJIbOBOI IIOCTITOBHOCTI 3/iiicHIOCTECS nounHaroun Big 0 °. Komm
KOHTaKTH BUXIITHOTO peJie 3MIHWIN CBiil CTaH, HANPHUKIa/l, 3aMKHYJIHUCh, (DIKCYETHCS KYT
CITPALIOBAHHS, IIPU SKOMY L€ BiOyI0Cs i Jai mpoaoBkKyeThes 3MiHa Kyra 10 360 °. Ilix uac miei
3MIHU KOHTaKTHU pelie 111€ pa3 3MIHWJIM CBIM CTaH, HAPUKJIIAJ, IOBEPHYINUCH — (PIKCYETHCSA KYT
noBepHeHHs peie. Ilicns nporo 3HOBY 3[1HCHIOETHCS 3MIHA KyTa, ajie BXKE B IPOTUIICKHOMY

234



Hanpsamky — Big 360 ° 10 0 °. 3a ueii yac GiKCyeThCs HABMAKK, KyT CIIPALIOBAHHSA Ta KyT
IIOBEPHEHHS pelIe.

3a OTpUMaHMMHU pe3y/IbTaTaMU BU3HAYAETHCS 30HA CIIPAIIOBAHHS pelle, BU3HAYAEThCS KYT
MaKCUMAaJIbHOI YyTIMBOCTI. Pe3ynbTraTu 3anucyroThCs y BIANOBIIHUX CTOBNLAX Ta0nuii. 30Ha
CIPALIOBaHHS MOPIBHIOETHCS 3 AOMYCTUMOIO. Y BUIIAJIKY, KOJIM 30HA CIIPAIIOBAHHS 3HAXOAUTHCS
B JIOIYCTUMHUX MEXaX, B 5-y CTOBILI Bi10OpaxaeThes 3HaK "+", B IPOTUIEKHOMY BUIIAAKY — "—".

Kpim 1iporo, 3a oTpuMaHuMu pe3yabTaTaMU 3A1HCHIOETHCS PO3PAXYHOK JBOX 3HAYEHb
Koe(ilieHTIB MOBEPHEHHS (3HaYeHHsI 3aUCyI0ThCs y cToBl "Kn'"), BuOupaerbes 3 HUX Oubliie
Ta MOPIBHIOETHCA 3 JOIMMYCTUMOIO MOXHOKOT0. SIKIIO 11€ 3HAUYCHHSI € MEHILIUM BiJl JOTTYCTUMOT
MOXUOKH, TO B OCTAHHbOMY CTOBIIII TaOJIML1 Bi10oOpakaeTbecs 3HAK "+, SIKIIO HI —
BioOpaXkaeThcs 3HaK "-".

10.8.2.4. YacoBi xapaKkTepuCTUKMN

YMOBH Ta pe3yabTaTH NEPEBIPKU YaCOBUX XapaKTEPUCTHUK BioOpaxkaroThes B Tabnuul "Yacosi
xapaxmepucmuxu" (quB. puc. 10.12).

[lepenbaueHa MOKIIMBICTh EPEBIPATH YaCOBI XapaKTEPUCTUKHU — CTPYMOBOTO OpraHy HYJIbOBOi
MOCJIIIOBHOCTI, OPraHy HANPYrd HYJIbOBOI MOCIIIJOBHOCTI, OPTaHy CIIPSMYBaHHS MOTYXHOCTI.

VY cronui "Te.yer" BigoOpaXkaroThesl 3HAUEHHS OYIKYBAaHUX YaciB CHpALIOBaHHS BIIMOBITHUX
oprasiB, sK1 3a7aHi1 Ha cTopinii "Yemasxku npucmporo”. Tlicns BUKOHAHHS TOCTITY Y CTOBIIIII
"Tc" BinoOpakaroThCsl peabHi 3HAUE€HHA YaciB CIPAIOBAHHS. 3a OTPUMAHUMU pPe3ylbTaTaMu Ta
3aJJaHUMU 3HAYEHHSIMHM BU3HAYa€ThCs a0COIOTHA MOXUOKA, BEJIMUMHA K01 BiI0OpaxaeTbes y
cropnui "dTc". I{g noxubka nopiBHIOEThHCS 3 3a1aH0l0 (croBrens "dTc.mon"). SAxmo pesynbrar
MO3UTUBHUMN, TO B OCTAaHHBOMY CTOBIIIII TaOJIUI1 Bi0Opa)kaeThCs 3HAK "+", AKIIO HI —
BioOpaXkaeThcs 3HaK "-".

10.8.3. MNepesBipka AlNB

3aranbHuil BUrisa cropinku "llepesipka AIIB" naBenenuit Ha puc. 10.13.
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1 MP3C-05M [111.mrz] x|

3EKPUTH

KquJirgpau.iﬂl Yeraeku npucrpmol I'Io:-cwﬁmd’ BiHapHi CHI’HaJ‘IHI Cuenapin  MNepesipra |

| ITc.gc‘r,c |Tc,c: IdTC,C |ch.;10n,u: | |
¥ MC31 3.00 +0.20
¥ hC3-2 3.00 + .20
¥ AYPMANE 300 + .20

MC3 I [pMcKOpEHHA ¢ GNOKYEaHHA MESI a3

[V YacoBi #apAKTEPHCTHEMN

M2 offekTa: I MoTouHa gis: | I Crapt |

Puc. 10.13. CmopiHka "Tlepesipka AlB"

3 wi€i CTOpIHKHU 3/11HCHIOETHCS nepeBipka yacy cupautoBanHs AlIB. IlepeBipserscs poborta AIIB
micis crpaioBanns 1-i ta 2-i cryneneit MC3.

VY croBnui "Te.ycr" BigoOpakaroThes 3HaUE€HHS OUiKyBaHUX 4aciB cipautoBanHs AlIB, sxi
3amani Ha cTopiHIll " Yemasku npucmporo”. Tlicnst BukKoHanHs pociiny y crosmii "Tc"
B1100paXkaroThCsl peasibH1 3HAUEHHS YaciB CIIPAIIOBaHHA. 32 OTPUMaHUMU pe3yJIbTaTaMu Ta
3aJJaHUM 3HAYEHHSIMH BU3HAYA€THCS aOCOMIOTHA MOXUOKa, BETMUYHUHA K0T BIIOOPAXKAETHCS Y
cropnui "dTc". I{g noxubka nopiBHIOEThCS 3 3a1aHoI0 (croBrens "dTc.mon"). SAxmo pesynbrar
MMO3UTHBHUM, TO B OCTAHHBOMY CTOBII TaOIUIll BiToOpaXkaeThes 3HaAK "+", KO HI —
BiToOpaXkaeThcs 3HaK "-".

ITig yac mpoBeaeHHS JOCIITYy CIIOYAaTKy CTBOPIOIOTHCSI YMOBH JJISl CIpaLlfoBaHHs 1-1 cTymeH1
MC3 — 3anaerbcest ctpyM, Ha 20% OUIBIINM YCTaBKM CIIpallOBaHHA CTyleH1. Yac crpaijfoBaHHs
AIIB BHU3Ha4aeThCs BiJf MOMEHTY CIIPAIIOBaHHS BUXIIHOTO peJie 3aXUCTy JI0 MOMEHTY OSIBU
curHay Ha yBIMKHEHHs BuMuKada Bij AIIB. IToniOHuM YuHOM 3I1ICHIOETHCS TTEpEBIpKa Yacy
cnpautoBans AIIB Big 2-1 cryneHi.
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10.8.4. 3anyck npucTporo AN nepeBipku

[lepeBipka NpUCTPOIO MOYMHAE 3A1ICHIOBATUCH MiCJIA HAaTUCHEHHS KHONIKU "Cmapm”, sika
3HaXOAUTKCS Ha cTtopinui "llepesipka’.

[Ticns 1bOro HAa €KpaH MOHITOPA BUBENIETHCA JIaoroBe BikHO (puc. 10.14.).

x

&'kt Nepesipk——

3acTOCYBETH |

" 3a cueHapiem
Cracyeary |

Puc. 10.14. Bubip pexumy repesipku

VY 11boMy BIKHI 32 IOTTIOMOTOIO 3aJIeKHOTO IepeMuKaya rnepeadaueHa MOXKIMBICT 3a/1aBaTH OJIMH
3 HACTYIHUX PEXHUMIB IEPEBIPKU:

- 3a ciieHapieM. B npboMy pexxumi cuctema Oyze 3/11iCHIOBaTH aBTOMaTUYHY MEPEBIPKY
MP3C-05M nocniioBHO 171 BCiX 00’ €KTIB, K1 YTBOPIOIOTh CLIEHApIH nepeBipKu, ChopMOBaHUI
Ha cropinii "Cyenapiiu”. Tlepen moyaTkoM nepeBipky KOHGITyparis 3 KOKHOTo 00’ ekTa Oyjie
3anucyBaTUCh B mpucTpid. [1ig yac nepeBipku 1uist KOKHOTO 00’€KkTa Oy/ie CTBOPIOBATHUCH
OKpEMUU MTPOTOKOJ nepeBipku. [1icist 3akiHUCHHS TIEPEBIPKH 111 TPOTOKOJIN MOKHA BUBECTH Ha
IpYyK, 30epertu y aiii;

- motoyHa. B ripomy pexxumi Oyze 3/ilicHeHa aBToMaTh4dHa repeBipka npuctporo MP3-05M miis
napaMmeTpiB, Kl B JaHUM MOMEHT 3aJlaHl Ha CTOPIHKaX BIKHA MOJTYJIS.

Hazpa xHonku micist nepeBoay npuctpoio "P3A-TECTEP" B pexum renepyBaHHS 3MIHIOE Ha3BY
Ha "Cmon". Tlpouiec aBTOMaTHYHOI NEPEBIPKU BUOPAHOT XapaKTEPUCTUKU MOKE 3yIIMHUTUCH B
Oy/b-sSIKH MOMEHT IIUIIXOM HaTHCHEHHS OTIEPaTOpOM Ha IO KHOTIKY.
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