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BUMIPIOBAHHA KYTA HAXWJIY OB’€EKTA KOHTPOJIIO
INEPBUHHUMHU €EMHICHUMU IIEPETBOPIOBAYAMU

© Jlromax 3.11., Hixonaee O.B., 2003

leano-Dpankisecvkuil HAYIOHANbHUL MEXHIYHUL YHIGepcumem Hagpmu i 2asy

Onucani eMHICHI nepeuHHI nepemeopiosaui, AKi 6UKO-
pucmosyromuvca 0 KOHMPONI0 NOJI0HCEHHA MEXHON02IMHUX
00’ckmie Kpacnononiecbkozo nidzemnozo cxoeuwia 2azy 6
peanvuomy uaci. Iloxazano, wo 011 GUMIPIOGAHHA EMHOCHI

O00UIIbHO GUKOPUCMOGYSAMU

uacmomy KoOJlu6ailbH0O20 KOH-

mypy, €eJ1eMeéHmOM AK020 € EMHICHUTL nepeulmuﬁ nepcmeo-
plrosau.
Jns  BuMmiproBaHHS ~ 3MiHM ~ KyTa  HaXuiy

TEXHOJIOTIYHUX 00’€KTiB MOKHA BUKOPHCTOBYBATH OJTHY
3 TPhOX BEJIMYMH, 1[0 BU3HAYAE EMHICTh IICPBUHHOTO
nepeTBoproBaya. SIKIo 3HEXTYBaTH KpaloBUM e(eKTOM
Bil (QOpPMH ENIEKTPOMdiB, TO B 3AJICKHOCTI BIA
BUKOPUCTAHHS TOTO YH IHIIOTO TEPETBOpIOBaYa
inpopMaTHBHAM TapameTpoM Moxe Oytu Bimmams d
MDK JIBOMa €JEeKTpPOJaMH €MHOCTI, JieJIeKTpHYHa
MPOHHKHICTh € CEPEIOBUINA, SKE PO3MIIIEHE MK HOTO
enekTpogaMu abo piBeHb PiTUHH, SKUH IEepeKpuBac ix,
TOOTO IUIONLY €JIEKTPOIIB, IO € B TOBITPi, i TUIOMLY, IO
3HAXOJUThCS B JOCHTI[DKYBaHOMY cepemoBuii. [lix
TUIOIIEI0 PO3YMIEMO HE MIHCHY IUIONIYy METATIYHUX
eNEeKTPOMdiB, a IUIONIy YAaCTHHH JieNeKTpUKa, M0 €
3arajJbHOI0 11 000X OOKIaJAMHOK, [€, BiJIIOBIIHO,
30Ccepe/KeHa OuTbIlla YacTHHA IOJII €MHOCTI. Yacrto
TUIOIIA SJICKTPOIIB 3aTHIIAE€THCS HE3MIHHOIO, alle TPH iX
B3a€EMHOMY IEPEMIIICHHI €IeKTPOAH 3aKPUBAIOTh Pi3HI
32 BEJIMYMHOKO IUIOMII [IieNIEKTPUKa 1 THM CaMHM
3MIHIOETBCS €MHICTh MIePETBOPIOBAYA. Hany
BJIACTHBICTh BHKOPHCTOBYEMO JJISI TIOOYIOBH €MHICHHUX

MepeTBOPIOBAYIB, K1 BUKOPHCTOBYIOTHCS I
KOHTPOJIO  TOJIOXKCHHS  TEXHOJOTIYHUX 00 €KTiB
M A3eMHUX CXOBHIIL rasy. BigMmigHICTIO

3aIpOIIOHOBAHNUX IIEPETBOPIOBAUIB € T€, IIO OJAHIEO
00KIIa/IKOI0 KOH/ICHCATOPA € IEHTPAJIBbHUH EJIEKTPO/, a
iHINl  OOKIagKW, SKi  BCTAHOBJIEHI Ha  CTIHKax
NepeTBOpIOBaya, BiIIrPalOTh POJIb JPYrOTO E€NEKTPOAY.
[Ipn Haxmini mHepeTBOprOBada MOXHA BCTAHOBHTH HE
TUIBKU KyT Haxwily, ajie 1 HarpsIMOK ioro 3miHu. Takuii
€MHICHUI INIEPBUHHHUI IIEpeTBOPIOBAY  IOKa3aHWH Ha

(puc. 1).
Jns  30inbIIEHHS TEMIEepaTypHOTrO  JianasoHy
pobOTH  €MHICHOTO  IE€peTBOpIOBaYa SIK  piaMHA

BHKOPHCTOBY€ETBCS CyMilll BOAM Ta CIUPTY 3 &, = 66,3.

3anumemMo pIiBHSHHA €MHOCTEH [UIsI YacTHHH
IJIACTHHM, 10 3Haxoauthes B piauni C, Ta nositpi C,
JUTSL IEPETBOPIOBAYIB, 10 He HaxmeHi [1]
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OTxKe pIBHSHHS 3MIHEHOI €MHOCTI ITICJISI HaxHiy
nepeTBoproBava Oy/ie TaKuM:

Bpaxoyroun piBasiHHEA (1-3) BU3HAUUMO )
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Kyr maxmmy mneperBoproBada MOKHA BHU3HAYUTH
T€OMETPHUYHO 1 BiH Oye TaKmM:
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d dmg-§p-¢,
TakuM Y4HHOM OTPHUMAHO OJHO3HAUYHY 3aJICXKHICTH
MiXX BUMIPIOBAaHOIO EMHICTIO Ta TAHT€HCOM KyTa HaXHIy

NepeTBOproBaya.
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@) 20pU3OHMANLHO PO3MAULOBAHUL NEPEeMBOPIO8at, O) Nepemeopro8ay, HaxuieHull nio NeGHUM KYMoM o 8i0
nOYamMK08020 NOJIONCEHHS, €N, &P, - OleeKMPUYHI NPOHUKHOCIME NOSIMPs ma piouku 8i0nosiono,; R — padiyc
enexkmpody; d — eiocmans mixc naacmunamu, bl, b2 — 6ionogiono eucoma piouHu ma nAACMUHYU 8 NOGIMPIL
20PU3OHMATLHO POIMIUEHO20 NePemBopI08ayd;, y — 3MIHA GUCOMU PIOUHU HAXUTIEHO20 NEPEMBOPIOSaUd.

Puc. 1. BumiprosansHuti eMHICHUL nepemeopro8ay NONONCEHHS

Jlist  eneKTpoiB, IO PO3TAIIOBaHI Ha JiaMeT-
pajbHO TPOTHIISKHIH CTOPOHI IepeTBOproBava i sKi
MEHIIE IEePeKPUBAIOTHCS  PIAMHOI0, BH3HAUYMMO aHa-
JIOT{YHUM CIIOCOOOM TaHTeHC KyTa HaXWIy:
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SAx Bummo 3 puc. 16 1gay =—1Qa, . 3 paxy-
BAaHHSM [[bOTO MOYXHA BH3HAYMTH TOJABIMHUN TaHreHC

KyTa HaXWily IepeTBOPIOBaYa, 10 J03BOJISIE 301IbLINTH
YyTJHUBICTh BUMIPIOBAHb Y JIBa Pa3H:

2t = |tg a| —+ |tg a2| . @)

3HaueHHs JieNeKTPUYHNX NPOHUKHOCTEH cepeno-
BUII[ €EMHICHOTO IIEPETBOpIOBAYa 3ajeXXaTh BiJ TEMIIe-
parypu. Bynemo BBaxarH, IO JieNeKTPHYHI NPOHHK-
HOCTI piIKNX JIieJEKTPUKIB MAlOTh JIHIHHY 3aJIeKHICTH
Bi TemnepaTypu [2]. 3 BpaxyBaHHSIM [bOrO BU3HAYUMO
AQHATITHYHY  3QJISKHICTh  3MIHM  JieJIeKTpUYHOI
MPOHUKHOCTI CyMillli BiJl TemrepaTyp B Gopmi nmpsmoi
JHIT:

p ( =-0.25t+85.35. (8)

3MiHa [IeNeKTPUYHOI MPOHUKHOCTI TMOBITPS Bif
temneparypu mnpu 100 %-iii  BigHOCHIM BoJIOrOCTI
AQHAJITUYHO OIMCYETHCSI CUCTEMOIO PiBHSHB[2]:
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£, (C=-3.7-10°-t+1.0006 , —40<t<0

- 9
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Jnist Bu3HaueHHs (YHKIIOHAIBHUX 3aJIe)KHOCTEH
€MHICHOTO  MEPEeTBOPIOBAYa HEOOXIAHO  3MIHCHHUTH
aHami3 poOOTHM HOTro eKBIBaJEHTHOT CXEeMH, SKa
MoKa3aHa Ha puc. 2.

Cucrema piBHSHB, IO ONHCYE pOOOTy €KBi-
BaJICHTHO1 CXE€MU B OIlepaTopHii Gopmi, Oy/ie Takoro:
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Po3B’si3ytoun jaHy cucTeMy PiBHSHB BIJTHOCHO
€MHOCTI, OTPUMAa€EMO:
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Je o — BI/IMipHHa KyTOBa 4acCToTa.
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e — Odicepenio 3MIHHOI Hapyau 8UCOKOCMAabiIbHOT
yacmomu, L — inoykmuenicme, Cy,,, — emnicmo, Ry —
8UXIOHULL onip Oxcepena xcusnenus, Ry — akmuenuil

Onip KomywKu iHOyKmMueHOCmi

Puc. 2. Exsisanenmna cxema eMHICHO20
nepemeopro8aud

3 ypaxyBauuam (11) BusHaunmo 3miny emHocTi AC

€MHICHOTO MIEPETBOPIOBAYA BijI 3MiHU HOTO KyTa HAXHUITY
4L+ R, 4L +R;
AC = %2 ' (12)
4ogLl” +R; 4o, L° +R;

e @y — KyTOBa YacTOTa IIEPETBOPIOBAda, sKa
BU3HAUYCHA, B MOYATKOBHI MOMEHT HOT'0 BCTAaHOBJICHHS;
®, - KyTOBa 4YacTOTa, BHU3HAUCHA IICIS HAXWIY
nepeTBoproBaya.

TakuM 4YHHOM, MH OTpPHMAaJHM 3HAUCHHS 3MIiHH
€MHOCTI BiJl BEIIMYMHHM KyTa HAXWIy NEpETBOPIOBAYa.

OCKUIbKM ~ BUMIPSTH OesrocepelHbO  EMHICTH 3
BHCOKOIO TOYHICTIO CKJIAAHO, TO MH BH3HA4aeMo Ii
NUIAXOM  BHMIPIOBAHHS  YaCTOTH  KOJIMBAJIbHOTO

KOHTYpY, €JIEeMEHTOM SIKOTO € BUMIpIOBaJbHA €MHICTb.
JlaHa pillleHHs] BUKOPUCTaHE PH NPOBEACHHI KOHTPOJIIO
BEJIMUMHM KyTa HAaXWIy  TEXHOJOTIYHUX OO0’ €KTIB
KpacHONOMIBCHKOTO MiJI3€MHOTO CXOBHIIA Tra3y B
peajbHOMY 4aci.
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AITAPATHA PEAJIIBALIA IIBUAKOI'O 3BOPOTHOI'O
MPOEKTYBAHHSA Y TPUBUMIPHIN PEKOHCTPYKIIII 306PAKEHD

© Kabanoea O.B., 2003

leano-Dpankiscvkuii HayioHarbHUL YHIGEpCUCem Hadmu U 2a3y

IIpeocmaseneni 06i modxcauei anapapmui peanizauyii

anzopummy  UiGUOKO20  360PDOMHOZ0

npoexkmyeanns,

AKI

003607110Mb YIMKO OP2AHI3y6aAmMU i ONMUMIZYEAMU 00UUCTEHHA
¢ oanomy ancopummi. Pozznanymo opzanizayiio o0ouuciens

OCHO6HO20 KDOKY ai20pummy,

AKUR micmumos Haubdinvuwe

onepauyiii o6uucnens. /[na cnpouyeHHs OnNMUUI306aHUM 00' EMOM
1I3Y, sakuii neobxionuini oOna peanizauii anzopummy, 0yoe

3HexXmye6eano.

AJnropuT™Mu TBOBUMIipHOI TOMorpadii nmpu3HadeHi
JUIL  BIHOBJIIGHHSI 3pi3y KOHTPOJBOBAHOTO 0O0'€KTa.
Skmio HeoOXiHA PEKOHCTPYKIisA 00'€eMHOTO CErMEHTA,
TO BCS mpouexypa Oynae CKIAAaTHCS 3 BiIHOBIICHHS
MOCJIIIOBHUX JBOBUMIPHUX IIepeppi3iB, OTpUMaHUX 3a
JIOTIOMOTOI0 PyXy 3 MAaJOK IIBHIKICTIO 00'€KTa YU
CHCTEMH JUKepeso-aeTekTop. st Oinbir eeKTUBHOTO
OTpUMaHHS JaHWX sl 00'€eMHOi  KOMITTOTEPHOT
ToMorpadii  BHUKOPHUCTOBYETBCSI ~ KOHYCHa  CXeMa

CKaHyBaHHS 1 JBOBUMipHUii nerexrop. [Ipomeni popmy-
I0Th ITy4OK y (hopMmi KOHyca 3 LIEHTPOM Ha JETEKTOpi i
BEpUIMHOIO Ha JpKepeni. J[)Kepeino peHTreHiBCHKOTO
BUIIPOMIHIOBAaHHS HA INPAKTHII BUIPOMIHIOE KOHYCHHUH
MY4OK TPOMEHIB, TaK MO0 BUKOPUCTAHHS KOHYCHOTO
Iy4Ka He TUIBKH 30UIbIIy€ MIBUIKOII0 CKAaHyBaHHS, ajle
i no3Boisie epeKTHBHIIIE BUKOPHCTOBYBATH IPOMEHI,
SKi y BISUIOBIM 1 mapajenbHi cXeMax CKaHyBaHHIX
BUITy4aIOThCSI KOJTIMAaTOPOM.



