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INPOI'PAMHE BU3HAYEHHSA CTAHY EJJEKTPOTEPMIYHOI'O
HPUCTPOIO JJIA CUHTE3Y MIKPO- TA HAHOCTPYKTYPHUX
KOMITO3UIIMHUX MATEPIAJIIB

Ilpoecpamno-anapamui  Komniekcu Oasi Cunmesy MIKpO- mMad HAHOCMPYKMYPHUX KOMAOSUYITIHUX
Mamepianie 8 4acmuHi KepyS8aHHSA eHep20BUOLNeHHAM eNeKMPOMEePMIYHUX NPUCMpoie 8i0HOCAMbCA 00
MeXHIKU KepYBAHHS i pe2yio8anHs memMnepamypu 3 UKOPUCHAHKHAM eeKMPUYHUX 3aco0i. AkmyanbHicmb
3a0e3neyentss ONepamuGHOCMi KOMN 10MepHUx OIiaeHOCMUKYU CMAaHy [ Kepy8auHs eHepeo8UOLIeHHAM
eNeKMPOMEPMIUHUX NPUCPOI8 NPOSPAMHO-ANAPAMHUX O0CTIOHUYLKUX KOMNILEKCI8 8 PI3HUX eHepeemUYHUX
YMOBAX  NPU3800UMb 00 HEOOXIOHOCMI SU3HAYEHHS CYKYNHOCMI Napamempis, sKi 0  6U4epnHo
Xapaxkmepuzyeaiu MUMmesUti CmaH ei1eKmpomepMitHo20 NPUCTIPOIO 8 O0BIIbHUL MOMEHM 4acy, d MAaKoic
CYKYNHOCI  KOM@OPMHO  KOMR IOMEPHO  GUMIPIOGAHUX — THOOPMAMUBHUX DHAKMOpie 01  NIUHHO2O0
PO3PAXYHKY HA IX OCHOSI 8U3HAYEHUX napamempis. BiOHowlenHns mMummesoeo 3HaUeHHA MepMO3aNeHCHO0
ONnopy eleKmpoHazpieaua 00 6HYMPIUWHbO20 ONOPY OXCepela JHCUBNeHHA BUSHAHO BU3HAYANbHUM
napamempom wooo Gopmysanis 0ianazony O0CIHCHUX GETUNUH eHeP2OBGUILNCHHS I, K HACTIOO0K, 0iana3oHy
00CANCHUX MeMnepamyp. 3anponoHo8aHo 01a XapaKmepucmuKy Cmany eleKmporazpieaya Kopucnyeamucs
CYKYNHICIIO MUMMEBUX 3HAUEHb 1020 8IOHOCHUX menyosoi nomyxcuocmi i onopy. CYKYnHICMb MUMMEBUX
3Ha4eHb 080X NaApamempis — eleKmMpUYHUX HANpye HA MePMO3ANeHCHOMY ONOpI eleKmponazpieava i Ha
NOCI00BHOMY 1020 3'€OHAHMI 3 MepMOCMAbIini30eaHuM (emanioHHUM) ONOpoOM BuldileHd 8 SAKOCMI
KOMpOPMHO KOMN TOMEPHO peccmpyemux iHpopmamugHux Gaxmopie 0 Nodaibulo2o HPOSPAMHOO0
BU3HAYEHHA 3 HUX CMAHY enleKkmpoHazpieaua. BcmaHnosneno mooiciugicmes i 3anponoHoO8aHoO Cchnocio
NpPOCPaMHO20 8U3HAYEHHS CMAH)Y el1eKMPOHAZPIeaia UKIIOYHO HA OCHO8I KOMN tomepHozo kepysanhs EPC
oocepena HCueieHHs i peccmpayii 8 NOCHIO08HI MOMEHMU 4acy OOHOYACHO GUMIDAHUX HANpY2 HA
MepMO3ANeHCHOMY ONOpi eneKmpoHazpieaya i Ha NOCAi008HOMY 1020 3 €OHAHHI 3 MepMOCmadini308aHUM
OnopoM.

Knrouoei cnosa: enexmpomepmiunuii npucmpitl, MUmmesutl cmat, nPoSPaAMHO-ANaApamuuil. KOMNIeKc,
MIKPO- Ma HAHOKOMNO3UM.

Beryn

Bimomo, mo mporpamHo-amapaTHi KOMIUIEKCH [UIS JOCITIDKEHHS TEXHOJOTIA CHHTE3Y
METAJIOKOMIIO3UTY [1] 1 HAHOCTPYKTYpHMX KOMIIO3MIIIMHUX MaTepiajiB B YacTHHI KEpyBaHHS
CHEProBUAUICHHSIM €JIEKTPOTEPMIYHUX HPUCTPOiB [2] BITHOCATHCS [0 TEXHIKM KEepyBaHHS 1
pEeryjioBaHHS TEMIIepaTypy 3 BHKOPHUCTAHHSAM EJIEKTPUYHUX 3aco0iB, 30KpemMa [0 CcrocoOiB
MPOTPAMHOTO KEpyBaHHS TEeMIEpaTypord o0’€kTa 10 3adaHiid mnporpami. [HTEHCHMBHOCTI
CHeproBUAUICHHS B TaKUX IPOrPAMHO KEPYEMHUX EJIEKTPOTEPMIYHUX HIPUCTPOSIX, SK HarpiBaui
NIAKJIAIOK Ul BaKyyMHOI KOHJEHcalli MarepiajiB, BaKyyMHI BHIIApHUKH Marepiaiis,
aHEeMOMETpPUYHI BUMIPIOBAYl, HarpiBaui TPAHCHOPTYIOUOrO razy 1 IPUIIOBEPXHEBHUX MIApiB
METaJeBOi CTPIUKU Mepes 1HKEKIIEI0 B il MOBEPXHIO MIKPOYACTHHOK, TOIIO, € TEXHOJIOTTYHUMHU
¢dakTopaMM, IO BHM3HAYAIOTh SK CaMy MOXJIMBICTh, TaK 1 IPOTYKTUBHICTH IPOIECY CUHTE3Y
HAaHOCTPYKTYPHUX KOMIO3UIIMHUX MaTepialiB.

Jlis KepyBaHHSI BUJUICHHSIM TEIJIOBOI €HEPrii eIeKTPOTEPMIYHUMU IPUCTPOSIMHU 31 3BOPOTHIM
3BSI3KOM 3a TEMIIEpaTypolo, L0 BIACIIAKOBYETHCS, BUKOPUCTOBYIOTbCS PETYIIOBAHHS MapaMeTpiB
IMITYJIbCIB CUJIOBOT HAmpyru (aMIuIiTyaa, TPUBAIICTb, opMa) 1 IXHIX MOCTIIOBHOCTEH (MOIYIISLIIs
CKBA)KHOCTI), B KOJII 3MIHHOTO CTPyMY — PETyJIIOBaHHS KyTa BMHKAHHS HallpyTrd, B KOJI CTaJOro
CTpyMy — peryitoBaHHs Hanpyru [3]. B meBHil rpymi aBTOMaTUYHUX PETYISITOPIB TEMIIEpaTypu
pOJIb UYTJIMBOTO €JIEMEHTa EJIEKTPOTEPMIYHOIO IPUCTPOI0 BUKOHYE O€3M0CepeTHhO CcaM
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HarpiBaJbHUI €JIEMEHT, €JEKTPUYHHUI Omip SKOro BHUMIPIOIOTH MDK IUKJIAaMH IOJa4yl HA HBOIO
noTyXHOocTi [4]. Jlo HeAoMNIKIB €JIEKTPOHHUX PETYISTOPIB BIIHOCATHCS KpIM HEOOXIIHOCTI
BUMUKAHHS I10J1a4l MOTYKHOCTI 0 HArpiBaJbHOTO €JIEeMEHTa Ha 4ac BHUMIPY HOTO EJIEKTPUYHOTO
onopy (i AeSKUX) 1€ i HU3bKa THYYKICTh BITHOCHO (POPMYBAHHS 3MIHHOTO B 4Yacl ONepaTUBHUX
pexXUMY KEpYBaHHS 1 peecTpaliii 3BITHOT 1HGOpMaILii, 10 BIACTEKYyBaja O CHEProOBUALUICHHS.

Jljig BIICTEXKYBaHHSI €HEPrOBUUIEHHS JOLULILHO BU3HAYEHHS CYKYITHOCTI MAKCUMAJIbHO IIBUAKO
1 TOPIBHAHO INPOCTO BUMIPIOBAHUX, 3 BUKOPUCTAHHSIM CydacHUX MepuepiiHUX KOMII IOTEPHHUX
IIPUCTPOIB, NApaMeTPiB, 5IKI O XapaKTepu3yBaJld MUTTEBUN CTaH NMPUCTPOIO, L0 AlarHOCTyeThes. B
OCHOBY pO3pOOJIIOBAHOTO HANpSMKY [POTrpaMHOr0 BHU3HAYEHHS CTaHy €JIEKTPOTEPMIUYHUX
MPUCTPOIB IPOrPAMHO-ANIAPaTHOTO KOMILIEKCY B Ipoliect iX (yHKIIOHYBAHHS YKJIa/I€HUN TPUHIINIL
CIOJIydEHHSI y 4Yacl TpbOX OIlepalii — KepyBaHHS HarpiBaHHsIM, BU3HAYEHHS BEIMYUH
TEPMO3aJIEKHOTO OMOPY HarpiBaya 1 po3Ccit0oBaHOT HUM TEIJIOBOT MOTYXKHOCTI.

ITocTanoBKa 3aBIaHHSA

HeoOxinHicTh 3a0e3meueHHs] ONepaTUBHOCTI KOMIT IOTEPHHUX JIarHOCTUKU CTAaHy 1 KepyBaHHS
CHEProBUAUICHHSIM  €JIEKTPOTEPMIYHUX IMPUCTPOIB  PO3POOIIIOBAaHUX MPOrpaMHO-anapaTHUX
JNOCTITHULBKUX KOMIUIEKCIB Il JOCHLIKEHHS 1 TIOpIBHSHHSA HPOJAYKTUBHOCTEH CHHTE3y
METAJIOKOMIIO3UTY B PI3HUX EHEPreTUYHUX YMOBAaX IMPU3BOJUTH 0 IOCTAHOBKU 3aJadl Mpo
BU3HAUEHHS CYKYIHOCTI IapaMeTpiB, sKi O BHYEpPIHO XapaKTepuU3yBaId MUTTEBUH CTaH
€JIEKTPOTEPMIYHOIO TMPHUCTPOIO B JOBUIBHUN MOMEHT 4Yacy, a TaKOX CYKYMHOCTI KOM(OPTHO
KOMIT'IOTEPHO BHUMIPIOBAaHUX 1HPOPMATUBHUX (PAKTOPIB JAJs IUIMHHOTO PO3PaxyHKy Ha iX OCHOBI
BU3HAUYEHUX ITapaMeTpiB.

KepyBaHHA cTaHOM eJIEeKTPOTEPMiYHMX MPHUCTPOIB 3MiHAMM eJ1eKTPOPYIIiHHOI CHJIH TKepesa
JKUBJIEHHSA

Buxonsuu 3 BIATBOPEHHS B €JEKTPUUYHOMY JIAHILIO31 €JEKTPOTEPMIYHOTO MPUCTPOIO 3 BUCOKOIO
TOYHICTIO BeIMYUHU enekTpopyiiiiHoi cunu (EPC), sika BCTAaHOBIIIOETHCS 1 PETYIIOETHCSI CUTHATIOM
cydacHoro uudpo-anamorosoro nepersoproaya (IIAIl), mo kepyerbcsi mnporpamHO uepe3
KOMIT'IOTEP, BUKOPUCTAEMO 1i SIK BHU3HAUaJIbHY JJS BCIX TEXHOJIOTTYHUX XapaKTEPUCTUK LbOTO
MIPUCTPOIO Y BXKE CTANX (YPIBHOBAKEHHUX) MOTO cTaHax. BBaxxatumemo, 1o 3mina BenuunHu EPC
MIPUBOJAUTD IICJIA MPOTIKAHHA NEPEXiTHUX MPOLECCIB 1O HOBOTO PIBHOBAXKHOI'O CTaHy TEPMIUHOTO
IIPUCTPOIO0 3 HOBUM KOMILUIEKCOM 3HAa4€Hb HOI0 XapaKTEpUCTUK, a TAKOX BIITBOPEHHIO LBOIO
KOMILJIEKCY XapaKTepUCTHK IpU IMOBEpHEHHSAX A0 BianoBigHoro 3HaueHHs EPC. [lpumyctumo
TAaKOX CTaJICTh EJIEKTPUYHOrO Omnopy mnpu 3miHax 3HaueHb EPC Ti€i yacTMHM Koia >KUBJICHHS
€JIEKTPOTEPMIYHOIO MPUCTPOIO, 10 ICTOTHO HE HArPIBAETHCSI.

V Bumanxy 3abesnedenns cranoi EPC, 1o i€ B 3aMKHEHOMY KOJi TOCTiIOBHO 3’€HAHUX [,
(EeIeKTpUYHUN OMIp €JIEKTPOTEPMIYHOTO MPUCTPOIO) 1 7 (BHYTPILIHINA OMIp JKEpesa KUBJICHHS),

IOBHA HAa HMX MOTYXHicTh P (puc. 1, minis 2), o BUIIISAETHCA, 0OEPHEHO MPOINOPIiiiHa cymi
UX onopis, a koediueHT kopucHoi aii 1] (KKJI), mo xapakTtepizye 4acTKy NepeTBOPEHHS MOBHOT

noryxsocti P B TemnoBy noryxuicts P, mo Bumingersca Ha omopi R, emexrpoTepMigHOTro

RT

MIPUCTPOIO, HENIHINHO (puc. 1, nmiHig 1) 3a1eKUTh Bl BITHOLLIEHHS ONOPIB . Ile mpu3BoauTh 10

dopMyBaHHS MakcuMyMy (IO 3aA0BONBHAE yMOBY Ry = 7') 3aleKHO BEIMUMHH MOTYKHOCTI P

R;
(puc. 1, minig 3) Bix BIAHOUICHHS
r

Ha puc. 2 HaBeaeH1 po3paxyHKOBI 3aJIEKHOCTI Ipirounx JiHIT 7 — 15 1 po3citoBaHUX OJIHAKOBUMH
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o bopmi CTPIYKOBUMU €JIEKTpOHarpiBayaMu pi3HOTO €JIEKTPUYHOT O onopy
R;

ninii 1 — 6 notyxknocreit P (HOpMOBaHMX Ha MakcMMalbHy), Bif BigHomenns — . Jlinii 1 — 6
r

R
BIIMOBIAIOTh HACTYIHINA JOOIPIIl 3HAYE€Hb BIITHOIIECHHS 70 :1-0,034,2-0,075,3-0,15, 4 -

0,3, 5-0,5, 60,75, ne Ro — BEITMYMHA OTIOPY €JICKTPOHArpIBHUKA 32 TOYATKOBOI TEMIIEpaTypH

R
. .. . T
(10 mepmoro BMUKaHHs cTpymy). Lludppamu 7 — 15 mo3HadeHi 3aj1eXHOCTI BII BITHOIIEHHS
r

BEJIMYUH Tpilounx mnoTyxHoctell P (HOopMOBaHMX Ha MakcMMalbHy), ILIO BiIHOBINAIOTH
3MEHILEHHIO E€JeKTPOpYIIHHOT cunu E joKepena >KUBJIEHHA 3 KpokoM 1 B, mnouunnHaroum 3
MakcumanbHoi £ =11 B (minis 7).

14 P/PmT '
0,8 0,8
0,6 0,6
0,4 0,4
0,2 0,2

R ——
0 0

0 2 4 Rilr g 8
Puc. 1. Koediuient kopucHoi aii (1) i xapakrep 3miHu noBHOI (2) i kopucHoi (3) nmotyxHocTe# (Y BiJTHOCHHX

T
7

KOOpJIUHATAX, PO3paxoBaHi I NeBHUX 3HaueHb EPC i 7) B KOJIi eeKTpoHarpiBaya 3aje)KHO BiJl MapaMmeTpy

I'padiku, HaBeneH1 Ha pHC. 2, UIIOCTPYIOTh PO3pPaXyHKOBI 3a1€KHOCTI TEMJIOBOI MOTYKHOCTI, 1110
BIIBOJUTHCA  MEPEBaXKHO  BUIIPOMIHIOBAaHHSAM B CTAa0OUII30BaHUX  CTaHaX  CTPIYKOBUMH
€JIEKTpOHarpiBauaMu 3 OJHOTO Marepiajiy, Kl MarThb MaikKe OJIHAaKOBI M€OMETPUYHI PO3MIpH 1
PI3HATBHCS TUIBKM 3a TOBIIMHAaMU. Y 3a3HAa4€HMX YMOBaXxX Bapiallii TOBIIMH HarpiBauyiB BU3HAYAIOTh

Bapiarlii T09aTKOBHX (JI0 MOYATKy HATPiBaHHA) BEINUYMH iXHIiX oropiB R, i BilMOBiIHEX CTAPTOBHX

R

0
BCJIIMYMH ITapaMeTpa — .
r

MuTtTeBHil CTaH €JIEKTPOHATrPIBHHKA B JOBUIBHHUI MOMEHT Yacy BHYEPITHO XapaKTEPU3YEThCS
TOYKOIO Ha TOJIl Tpadika puc. 2 y KOOpAMHATAX BIIHOCHOI TEIUIOBOI MOTY)KHOCTI 1 BITHOIICHHS

itoro omopy R, 10 BHyTpimHbOTO OMOPY 7 [Kepena KUBIECHHS.

3 ornsgAay Ha Te, L0 y BaKyyMi TEIUIOBA IOTYXHICTb PO3CIIOETHCS 3 €JIEKTpPOHArpiBHHUKA
MEPEeBaAXXKHO BUIPOMIHIOBAHHSM 3 IIOBEpXHI (BHU3HaudaeThcsi 3akoHOM Credana-bompimana 3
ypaxyBaHHSIM CEJIEKTHBHOCTI TMOTJIMHAIBHOT 3aTHOCTI Marepiajly) 1 TEIUIOBIIBOJIOM uepe3
KOHTaKTH (BHU3HAUYAETHCSI 3aKOHOM TEIUIONPOBIAHOCTI Dyp’€), 3aJI€KHICTh TEIIOBOi MOTYKHOCTI,
0 pO3CIIOETbCA THUM CaMHM HarpiBadyeM Yy HE3MIHHOMY HAaBKOJIMIIHBOMY OTOYEHHI B
cTaOUII30BaHMX CTaHaxX € QYHKILIE Temueparypu. Bua miel pyHKIii 1 YuCI0B1 3HaUE€HHS TOXUOKH, 3
KO MaTeMaTHMyHa MOJEb OIHCYE CTalllOHapHE TEIJIOPO3CIIOBAHHS B €JIEKTPOHArpiBHUKY,
3arajioM  3ajexarb K Bl  KOHCTPYKTMBHHUX  OCOOJMBOCTEM  aKTHBHOTO  €JIEMEHTY
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eJIEKTpOHarpiBHUKa (TOBIIMHA, IJIOIIA MTOBEPXHI, (hopma) Tak 1 Bil MaTepialiB, sIKi HOro OTOYYIOTh
B peakuiiiHii kamepi (HasBHICTb, KOH(Irypamis 1 Temio(i3uyHi BIACTUBOCTI TEIJIOI30JIALII,

3 HaBeAEHUX Ha PHC.2 1 pHUC. 3 3aNeKHOCTEH BUILIMBAE, IO CaMe€ BIAHOIICHHS BUXITHOT
BEJIMYMHU TEPMO3AJIEKHOTO OINOPY €JIEKTPOHArpiBHUKA [0 BHYTPILIHBOTO ONIOPY JDKepena
KUBJICHHS € KJIIOYOBUM IapaMeTpoM, SIKUHA BHU3HA4ae (Ui KOXKHOI Mapu JKEpeso CTpyMy —
KOHCTPYKIIISI €JIEKTPOTEPMIYHOTO MPHUCTPOIO) SK JIala30H MOKIMBHUX BEJIMUYWH CHEPTOBUJIUICHHS,
TakK 1, K HaCIIJI0K, Jlana30oH JOCSHKHUX TeMIleparyp. Y3roKEHHSM BEJIUYHUH IOYAaTKOBOI'O ONOPY
(R,) enexTpoHarpiBHMKa 1 BHYTPIIIHBOTO ONOpPY (I) JPKepesia >KUBJIEHHS MOXIJIMBE KEpYBaHHS

Jiarma3oHOM €HEeProBUIUICHHS 1 HOTO ONITUMIZAIIHS.
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Puc. 2. 3anexHocrti rpitouunx JiHii 7 — 15 1 po3citoBaHHX OJHAKOBUMHU 110 ()OPMi CTPIYKOBUMHU €JIEKTPOHArPiBaYaMU

RT

PI3HOTO eJNIEKTPUYHOTrO Onopy JiHil 1 — 6 moTyxHOCTEH P (HOPMOBaHMX Ha MAaKCHMAaJIbHY), BiJl BiTHOIICHHS — —
r

R o
[IpakTuuHe KOPHMCTYBaHHsS IApaMETPOM —-—  YCKIAJHIOETHCS HEOOXIIHICTIO BU3HAYEHHS
r

HE3AIIC)KHUMU HOHGpCILHiMI/I BI/IMipaMI/I YU CCIIPHUX 3HA4YCHb IIO4YaTKOBOT'O o1opy

€JIEKTPOHArpIBHUKA 1 BHYTPILIHBOTO ONOPY JDKEpena >KUBJICHHS JUISl PO3PAaxyHKY BIIHOIIEHHS

R o . . .
0, a TaKkoX BIICHIIKOBYBaHHS B MPOIEC €EKCIUTyaTallii €eJIeKTPOTEPMIY4HOTO HPHUCTPOIO

r
YUCENbHUX 3HAa4YeHb IUJIMHHOI TeMIlepaTypu e€JIEeKTpOHArpiBHUKa, skKa (3

TEMIIEpaTypHO1 3aJE€KHOCTI ONOpY MaTepialy HOro AaxkTHUBHOTO €JEeMEHTa) HeoOXxigHa Juls
BHU3HAYCHHS Bi)IHOIHCHHSI INIMHHUX 3HAYCHb OIIOPY eJ'IeKTpOHaniBHI/IKa 0 BHYTpiHIHI)OFO o1opy

ypaxyBaHHSIM

JDKepena KUBJICHHS.
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Puc. 3. Vcranena temneparypa enekTpoHarpiBHHKa 3anexHo Bia Beanuuau EPC ams pagy 3HaueHb mapamerpy —
(0-0,025,1-0,034,2-0,075,3-0,15, 5-0,5, 6-0,75).
VY 3B’sA3Ky 13 BUIIEHABEICHUM Oylia MOCTABJICHA 3ajadya CHPOIICHHS BU3HAYECHHS MHUTTEBUX
3HAYeHb BIIHOUICHHS OINOPY €JEKTPOHArpiBHHKA /10 BHYTPILIHBOTO OMOPY JPKEpesa >KUBJICHHS
yepe3 YCYHEHHS! HeOOX1IHOCTI BUKOPUCTAHHS B pO3paxyHKax pe3yibTaTiB HE3alIeKHUX MOMEePEIHIX

BUMIpIB {HIIMMH TIPHIAJaMH YHCENbHUX 3HAUeHb MOYATKOBOTO omopy R, eleKTpoHarpiBHHKa,

BHYTPIIIHBOI'O ONOpY 7  JpKepena >KUBJICHHA 1 IUIMHHUX YHCEIbHUX 3HAY€Hb TeMIIepaTypH
€JIEKTpPOHArpIBHUKA.

Cran eJ'IeKTI)OTepMi‘lHOFO MPUCTPOIO ijioro onmepaTuBHe NporpaMHe BUSHAYCHHSA

Jlis OomepaTUBHOIO BHU3HAUEHHS CTAaHY EJIEKTPOTEPMIYHOTO MPUCTPOIO, SKUH MoOke OyTu
BUYEPIIHO OXApPAKTEPU30BAHUN CYKYIHICTIO BIIHOCHOI TMOTYXXKHOCTI 1 BIJHOLIEHHS OMOPY
€JIEKTpPOHArpIBHUKA J0 BHYTPILIHBOIO OMNOpY JKepena XUBJIEHHS (puc.2), Oyno po3polieHo
crocid #Oro mpOTrpaMHOr0 BHU3HAYCHHsS [5], SKHM BKJIIOYA€ KOMITIOTEPHE KEpyBaHHS

EJIEKTPOPYLIIIHOIO CHIIOK0 JUKEpena XKHBJICHHs i 6a3yeThcs HA OJHOYACHMX BuMipax Hampyr U,

Ha enexkTpoHarpiankoi i U, Ha mocmimoBHOMYy HOro 3’exHaHHI 3 TepMOCTaGiTi30BaHHM

€JIEKTpUYHUM oropoM. [IporpamMHe BU3HAUEHHS CTaHy €JIEKTpOHArpiBHUKAa MOXe OyTH 31 CHEHO
3TITHO 3 PO3POOJICHHM CIOCOOOM Yy Takiid MmociimoBHOCTI. [licist BMUKaHHS pKepena >KUBICHHS 1
cTaOutizanii TeMmrnepaTypu €JeKTpOHArpiBHUKAa B PEXHUMI 3 KOe(]IIEHTOM KOPHCHOI Aii, 10 HE
nepesuinye 0,5, nepeMUKaHHSM 30UIBIIYIOTH €JIEKTPOPYLIIMHY CHIIy, PEECTPYIOTh BHUMIPSHI

spauenns U T, 1 U n, BUIPasy IiCIst IEPEMUKAHHSA, BUOMPAIOTH 3HAYCHHS U, iU, Bspexumi

3 KOe(IIIEHTOM KOPHUCHOT i, 110 He HiK4e 3a 0,5, sIKi 3aI0BOJIBHSAIOTH YMOBI:
v, U, —UTO)_1
UT] (Unl _UTI) ’

n

(1)

PO3paxoBYIOTh MapaMeTp:
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(Unl - UTI). (Uno - UTO )

o=
U T, Uy
()
1 BU3HAYAlOTh CTaH EJIEKTPOHArpiBHUKA JUIsl OyIb SKOTO i-r0 MOMEHTY 4acy CYKYIHICTIO
R, P,
BIJHOCHOI'O OMOpPY ~— 1 BIIHOCHOI TEIJIOBOi MOTYXHOCTI p Kl TPOTPaMHO
r T
1
PO3paxoByOThCA 3a POpMyIaMHu:
R, a-Uy, P, _UTi(Uni—UTI_)
= — ; - ’
r Uni UTi PTl UTI(Unl_UTl)
3)
ne Rl- — HEBIIOMHHM OTip €JNeKTpOHArpiBHUKA, IO BIAMOBITA€ MUTTEBUM 3HAYCHHSIM

sumiproBarnx Hanpyr Uz i U,; ,a 7 — HeBinomnii BHyTpimmiii omip mkepena XHUBICHHS.

3 BHUKOPHUCTAaHHSM CHIBBLAHOUIEHb (3) 1O TOYKaxX CTAlIOHAPHOTO TEIUIOPO3CIAHHA 3
€JIEKTpPOHArpiBHUKA, 3a(IKCOBAHMX NPU PI3HUX 3HAUEHHSAX EJNEKTPOPYUIIMHOI CWIHM JDKepena
JKUBJICHHSI, BCTAHOBJIIOETHCS 3AJICKHICTh PO3CIIOBAHOI JOCHI)KYBaHUM HarpiBaueM TeIIoBO1

R

MOTY)KHOCTI BiJ mapameTrpy —— 1 (OpMYJIIOIOTHCS BHUCHOBKHM IMOJO MOJIMBOCTI 1 HUISAXIB ii
r
OTNITUMI3AIIii.

BucHosku

BigHomeHHsT BeNMMUYUH TEPMO3aJeKHOIO ONOPY HArpiBHUKA €JIEKTPOTEPMIYHOIO IMPHUCTPOIO i
BHYTPIIIHBOT'O OMOpPY JPKEpeNa KUBJIEHHS BU3HAHO BU3HAYAJIbHUM 100 (hOpMYBaHHS Jiara3oHy
JNOCSDKHUX BEJIMYMH €HEPrOBHUJIUIEHHS B AaKTUBHOMY €JIEMEHTI HarpiBHUKa 1, SK HacIiOK,
Jiara3oHy JOCSKHUX TEeMIlepaTyp HarpiBHUKIB MPOrPaMHO-aapaTHUX KOMIUIEKCIB JJISi CUHTE3y
MIKPO- Ta HAHOCTPYKTYPHUX KOMIIO3HUIIMHUX MaTepialiB.

[IporpamHe Bu3HAYEHHS IUIMHHOTO CTaHY €JIEKTPOHArPIBHUKA €JIEKTPOTEPMIYHOIO MPHUCTPOIO
MoXke OyTM peasi3oBaHE BHKJIIOYHO Ha OCHOBI Komm 'roTepHoro kepyBanus EPC mxepena

KMBJICHHS 1 PeeCTpallii B MOCIIiOBHI MOMEHTH Yacy oxHouacHo Bumipsaux Hampyr U, i U, ua

TEPMO3AJIC)KHOMY OTOpl  €JEKTPOHArpiBHMKAa 1 Ha TMOCIAOBHOMY WOro 3’€JHaHHI 3
TEPMOCTaOUTI30BaHUM (€TAJIOHHUM) OTIOPOM.
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