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Puc. 4. K OIICmpyKu,UJI npU600a 600»1/0Z0 uacoca: 
J- BM pa3,naTO'lHOH Kopo6KJ.I ; 2- KapnaHHbu'1 BM ; J -:-peLlYKTOp; 4. - BonSlHoHnacoc; 5- KaMe­
pa BKnIOLleHlfSl; 6 - BVlJIKa; 7, 8, 9 - mecrepan; 10- urecrepan Kopo6KJ.1 oT6opa MOlilliOCTII aBTO­
Mo6HJl5l; ll- KOHe'l Hblti DblKJIJOLJareJlb; J2 - n p ~a 

CMOHH1posaHHbie Ha aSToM06WlSlX noasr­
weHHoi:1 npoxonawocra. 06Mbls04Hbli:1 

arperar COCTOHT 1013 TeJleCKOnH4ecKoi:1 

SblWKH TB-26E Ha waCCH nonuonp-raon­
uoro aSTOM06HJlSl 3V1Il-131. Ha pa604ei:1 

nnouiaaxe SblWKIo1 YCTaHOSJleH annapar, 
HanpaSJlSltOLl.\H i:1 crpy-o sonsr , S KY30se 

SblWKH pa cnonoxceast gsa 6apa6aHa AIlSl 

HaMOTKIo1 p yxaaoa noga '1H SOgbl 101 OA\.1H 

6apa6aH AIlSl 3a 3eMJlSltOw,ero nposona. 
Oneparop so speMSl 06Mblsa H30JlSlTO­

pOS HaxogHTcSl SHyTpH MeTaJlJlH'1eCKOro 

«apxaca, KOTOpbli:1 3a 3eMJleH 101 Hage>KHO 

npenoxpauaer ero OT 3JleKTpOMarHHT­

uoro nona. nplo1 He06xoA\.1MOCTH Hasec­

Hoe ooopvnoaauae MO>K eT 6blTb C SblWKH 

geMoHTHposaHO, a SblWKa HCnOJlb30SaHa 

AIlSl MOHTa>KHbIX 101 peMOHTHblX pa60T . Ha­

COCHbli:1 arperar COCTOIo1T 1013 aSTOLJ,HCTep­

Hbl L1,P-7 AnC eMKoCTbtO 7,5 M 3, xoropaa 
pe cnonaraerca Ha waCCH aSTOM06HJlSl 

KpA3-255 . AnSl 3a 3eMJleHHSl aSTOLJ,HCTep­

Hbl Ha speMSl 06Mbisa Ha Hei:1 aexp enneu 
6apa6aH C 3a3eMJlSltOw,HM npoeonow. 
YCTaHoSKH HcnblTaHbl 101 sHegpeHbl S 

}t{HrYJleSCKHX 3JleKTpH'1eCKHx cerax Kyi:1­

6blweS3Hepro . 

TaKHM 06pa30M, yCTaHosKH YM-l10 101 

Y M -500 HMetOT cnenv iouu-e gOCTOHH­

craa : SblnOJlHSltoT 0'1HCTKY H30JlSlLJ,HH non 
HanpSl>KeHHeM (6e3 OTKJlto'1eHHSl 3Jle K­

rpoocopynoaaaas). 06JlagatoT SbICO­

KOi:1 npo-r aeon-rreneuoctsjo (6bICTpOT0i:1 

0'1HCTKH) npH He60JlbWHX MaTepHaJlbHblX 

101 cj:>Io1HaHCOBbIX aat parax no cpaSHeHlo1to C 

gpyrHMH cnoc06aMH 0'1101CTKH H30JlSlLJ,HH 

OT 3arp Sl 3He HHi:1 . 

cnV1COK IlV1TEPATYPbl 

1. Me)/{OrpaCfleBb/e npas-ma no oxpaue 
rpvna (npasana 6e30nacHocTIo1) nplo1 sxcnny­
aTaLJ,\.1101 3neKTpoycTaHOBOK. nOT PM-016­

2001 (P,lJ, 153-34.0-03.150-00). - M.: 

,lJ,EAH,2004. 

2. T!1JlOBaJl Io1HCTpyKLJ,Io1Sl no 06MbiBy 

10130nSlTopoB BIl 500 KB SKJltO'1101TenbHO non 
HanpSl>KeHlo1eM HenpepblsHoi:1 crpyeii 
BOgbl. CO 153-34.51.501. - M.: cno 

«Co iosr e xaaep ro» , 1982. 

3. Sap. VI. r., SeCCOfl!1l..lbIH A r. 
o 6e30naCHOCTH nepcouana n plo1 paoora x 

Ha OTKJltO'1eHHbiX BIl 35 - 220 KB, HaxoASl­

Ll.\Io1XCSl nOA HaBegeHHblM HanpSl>KeHlo1eM / / 
3HepreTIo1K. 2008 . N25. 

3Heproc6eperalOl1.\aSl yCTaHoBKa 
AnSl AHarHOCTHKH H30nSl~HH 

AAAM A. A . H.• MEIlKAYH X., HH>t<eHepbl. nPHXOAbKO B. M ., KaHA. TeXH. HayK 
CSlr OY BnO " CaHKT-n eTep 6 yp r cKHH rocYAap cTBeHHblH yHHBepcHTeT BOAHblX 
KOMMYHI1Ka4I1H»; 198035, CaHKT-neTep6ypr, ABI1HCKall yn .• A. 5/7 
recto r@spb uwc .co m 
KPABl.lEHKO B. H., HH>t<eHep 
OAO " A anbHeBOCTO'l Hall pacnpeAenHTenbHall cer eaaa KOMnaHHll» 

nplo1segeH nplo1HLJ,lo1n gei:1cTBIo1Sl M06Io1JlbH0i:1 3Heproc6eperatow,ei:1 yCTaHosKIo1 AIlSl glo1arHoc­

TIo1KIo110130nSlLJ,1o1 1o1 snexrpoooopvnoea-u-s, pa3pa60TaHHoi:1101 sHe,c,peHHoi:1 B OAO «Ilansue­
SOCT0'1HaSl pacnpenenarensuan c e r e sa a KOMnaHIo1Sl» - eplo1Jllo1aJle «nplo1MOpcKlo1e 3JleK­

Tplo1'1ecKIo1e CeTIo1» . OnblT AIlIo1TeJlbHoi:1 3KCnJl yaTaLJ,\.1101 3T0i:1 yCTaHosKIo1 nOKa3aJl, '1TO ee 

Io1cnonb30BaHHe 06e cne4HsaeT c y w, e c TBe HHoe 3Hepro- l-1 p ecypcoc6epe>KeHl-1e. 

K n to 4 e B bl e C nos a: yC TaHosKa AIlR gl-1arHOCTHKl-1 , 3Heproc6eperatOw,aSl Te XHOJlOrl-1R, 

nOl-1CK geepeKTHoi1 l-130JlRLJ,l-1l-1, Tl-1Pl-1CTOPHbli:1 npe06pa30SaTeJlb, nepeKJlto'1aTeJlb, aCl-1H­

Xp OHHb li1 g Sl-1raTeJlb . 

B co sp e M e HHoi1 PblH0'1HOii 3KOHOM l-1Ke 

He06xoglo1Mbi paapaoorxa HOBblX rex­

HIo1'1eCKIo1X peWeHl-1 i:1 AIlSl MeTOAOB Alo1arHo­

CTlo1 p o saHIo1Sl 101 nporH03101pOBaHIo1 Sl 1013MeHeHIo1H 

COCTOSlHIo1Sl 101 30nSlLJ,1o11o1 3neKTplo1'1eCKIo1X MaWIo1H 

(B TOM 4l-1Cne aCl-1H XpOHHbIX ABlo1raTenei:1), a 

TaK>Ke C0 3AaHIo1e onblTHb lX 06pa3LJ,OB Alo1ar­

HOCH1'1eCKIo1X nplo160pos 101 3Heproc6epe­

raioun-x M06101nbHbiX yCTaHo BOK C Tlo1plo1­

CTOpHblM (CIo1MIo1CTOpHbIM) ynpaBneHlo1eM B 

LJ,en SlX npocj:>lo1naKTl-1'1eCKIo1X l-1CnbITaHl-1ii , 

Alo1a rHOCTHKIo1 101 onpenene-u-s ocpsrrerx MeCT 

nOBpe>KgeHIo1Sl (np060Sl) 10130nSlLJ,\.10H Hb1X 

Cl-1CTe M [I , 2]. 

B CBSl3101 C 3TIo1M 6blna l-13rOTOBneHa Ha 

OAHOM 1013 3HepronpeAnpl-1SlTIo1i:1 OAO 

«,lJ,an bHe sOCT0 '1Ha Sl pecnpenenarensuaa ce­

TesaSl KOMnaHIo1Sl » - cj:>lo1nl-1ana «Flpuwop­
CKlo1e 3n e KTpl-14e CKlo1e CeTIo1» M 0 6 101n bHaSl , 

KOMnaKTHaSl, nepeABIo1>KHaSl, 3KOJlOrlo1'1eCKIo1 

'1101CTaR, 3Heproc6eperatOLl.\a Sl y CTaHoBKa 

AIlSl AHarHOCTIo1KH nOBpe>KgeHIo1Sl 10130JlSlLJ,Io1Io1, 

npl-1MeHSleMaSl nplo1 KOMnneKCHblX Io1cnblTa­

HIo1SlX 06MOTOK CTaTo p OB aCIo1HxpOHHblX 

ABlo1r arene-i. 
Y CTaHOSKa npenaaaua-teua AIlSl npoae­

AeHIo1 Sl KOMnneKca pa60T no Io1cnblTaHlo1tO, 

npocpanaxr-nce, np060tO, A0>Klo1raHlo1tO, 

Alo1arHocTIo1Ke 101 06Hapy >KeHlo1tO cx perrs.x 
MeCT nospe>KgeHIo1 Sl 10130nSlLJ,\.1l-1 aCIo1H xpoHHblX 

ABlo1raTeJlei:1, Ka6eJlbHbiX 101 BOJAYWHblX nlo1­

HIo1i:1 (BIl) ane xt pone pen a- «, annaparoa 101 

npo-iero 3neKTpo060pYAOBaHIo1Sl . C ee no­

MOLl.\btO 1013MepSltOTCSl TOKIo1 YTe'1KIo1 101 30nSl­

LJ,1011o1 >Klo1n Ka6en eii BpeMeHHblx anexrp -r-e­
CKIo1 X pacnpenen-rrensuerx ceTeH B CIo1CTeMax 

3n e KTp OCHa6 >Ke HIo1 Sl npa Io1cnblTa HIo1SlX aBTO­

HOMHblX 3JleKTpOCTaHLJ,\.1i:1 no 3Heproc6epe­

ratOLl.\eH rexuonor-ra. 

KpOMe roro, vcrauoexa noasonaer: no­

BblCIo1Tb 3cj:>cj:>eKTIo1SHoCTb 06Hapy>KeHIo1Sl 

MeCT nOBpe>KgeHIo1R 10130JlSlLJ,Io1Io1; YBen lo1'1101Tb 

np0101 3BOAIo1TeJlbHOCTb Tp YAa; CHIo1 3101Tb TPy­

AOBble , MaTeplo1anbHble 101 3HepreTIo1'1ecKIo1e 

aarpare t: 06ecne'1101Tb anexrpo- 101 nosca­

p06e30naCHoCTb; YJlY'1WIo1Tb caHIo1TapHo­

rlo1rlo1eHIo1'1eCKIo1e vcnosva: coxparvrs BpeMSl 101 

aarparsi Tp YAa 06cnY>KIo1BatOLl.\erO nep­

co aan a nplo1 3Kc nn y aTaLJ,\.1 Io1, 06Hapy>KeHIo1l-1 

Aecj:>eKTHoii 10130nSlLJ,1o11o1 101 pew oare an e xr p o ­

060pYAOBaHIo1Sl. 

PacCMaTplo1BaeMaSl yCTaH oBKa 3cj:>cj:>eK­

TIo1BHO nplo1MeHSleTc Sl B LJ,enSl X A0>Klo1raHIo1Sl 

10130JlSlLJ,l-11o1 Ka6enbHbi x KOMMYHIo1KaLJ,\.1H npa 

6 0nbwoM nepe xonsose conpor-rene-n-a B 

MeCTe 3aMbiKaHIo1Sl A O 3Ha'1eHIo1Sl, He06xoAIo1­

Moro AIlSl 06Hapy>KeHIo1Sl cxps rro ro MeCTa 

noepexcneuua 10130nSlLJ,1o10HHOii CIo1CTeMbl. 

Crpvxr vpaaa cx e w a yCTa HOSKl-1 , npencras­

JleHHaSl Ha puc. 1, COCTOIo1T 1013 SbICOKOBOJlbT­

HOro rpauccpopwaropa T , BblnpSlMIo1TenSl 

VI - V4, pe3101cTOpoB RI - R4 Ha uanps­

>KeHlo1e 25 KB 101 TOK lOA, nepexmovarens 

c Ty neH eii peryru-poaauaa 101 Bbl60pa OTBeTB­

n eHIo1Sl noesuua-ouief 0 6 M OTKIo1 rpauccpop­

MaTo pa 5 I, rtepexruo-rarena B~ pefiors: 
52 «nOIo1CK - Io1cnblTaHlo1e - np0>Klo1raHlo1e» 101 

Bbl60pa cj:>a3bl Io1cnblTyeMoro 06beKTa ­

aCHHxpOHHoro ABlo1raTenSl M (Ka6enSl, anna­

paTa, BIl). 

Y CTaHoBKa Io1cnonb3yeTc Sl COBMeCTHO co 

cn eA y tOLl.\Io1M 060pYAoBaHlo1eM: 6JlO KOM 

BXOAHblX LJ,enei1 I (ero OCHOBHOi1 3ne­

MeHT - aBToMaTIo1'1ecKIo1ii BblKntO'1aTenb C 
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Puc. 1. C11IPyl,11IypllaR cxesta snepeoctepeeasouiei; .Mo6 l1J1bllO ii )'C11IQH06h'U OAR OuQZlIocmu­ Puc. 2. Tlpuuuunuansnansnesmp u uecs an cxesta {MOh'O BH 
P0 601ll1J1 1130AJIlI,UU .U 06l1J1bIlOii )'C11I01I06KII 

>Be­
111O , 

11K) , BI1A'1Mb lM pa3pb IBOM); n epeHOCHblM H1­ napaJlJleJlbHOe COeAI1HeHI1e 06ecne411BaeT­ BeHH 1JlRTOP C 3Jle KTp OA BHr aT eJleM M o c y ­

TbIX P I1CTOPHblM npeofipaaoearenew (Tn) 2 CR npOMeli<yT04HaR AOnOJlHHTeJlbHaR CTy­ Ll.\eCTBJlReT npHHYAHTenbHoe O xna>t<AeHHe 

HblX (npeAHa3HayeHHblM AJ1~ 6ecKoHTaKTHoro neHb np0li<I1raHI1R 3 KB. B CJlY4ae nepesoaa CHJlOBbl X THpHCTOpOB H AHOAOB urre ipeaoro 
Henp e p b lBHo ro perynapoaaa ua TOKa npo­ nepexrno-iarena 53 B nonoxceaae I o cyuie­ runa. 

B 11 AnR 3a Ll.\HTb l MOLl.\Hb IX CHnOBblX THpHCTO­

nl1­
60~ HJlH np0li<HraHH~ H Ha JlOli< e HHR BblCOKo­ crsna erca nocneno aarensa oe BKJl104eHHe 

no­ yaCTOTHb lX rapMOHHYeCKH X COCTaBJlRlOLl.\H X 06MOTOK HH3Koro HanpRli<eHHll HI K 1 , H2K2 pOB V5 I , V52 H g HOAOB VO I , V02 OT ne­

m~­ TOKa Ha 06MOTKy craropa aCHHxpoHHoro H pearpysxa n HTalOLl.\erO nposona ycra­ p e HanpRli<eHHH YCTaH OBJle Hbl epHJlbTPbl 

lye­ ABH raTeJlR , Ka6eJlb, B11); APOCCeJleM 3 HOBKH A HarHOCTHKH nOBpe>t<AeHHR H30JlR­ C2R13, C3R14, C4RI5, C5R16 . Heoaoaaa 
(MOli<HO 3aMeHHTb npOBOJlOYHblM pe3HCTO­ u.HH npa co xpauesa« HeH3MeHHoH CHn b l JlaMna HL1 C nocnenoaatensao BKJlIO ­"ax 

ITO­ pOM 1,5 - 2 OM Ha TOK AO 100 A) H WyH­ TOKa Ha cropose BH npoxo-raiouiero yeHHb lM peavcropow RI2 cHrHa nH3HpyeT 0 

pe- rpaucepopwaropa. nona-re HanpRli<eHHR Ha Tf]. TOK H Ha npRli<e­THPYIOLl.\HM Bb lKJllOyaTe JleM 4. HanpRli<eHHR
 

cTyneHeH BTOPH4HOH 06MOTKH rpaaccpop­
 lt13MeHeHHe HcnblTaTenbHoro Hanpllli<e­ HHe «oarp oru-p vrorca no aMnepMeTpy PA 
MaTopa MOLl.\HOCTblO 20 KB . A COCTaBJlRIOTno­ HHll Ha Bbl XOAe 6JlOKa BH H pervnapoeaaae H BOJlbTMeTpy PV, npHHaAJ1eli<aLl.\HM Tfl. 
12, 6, 3 KB np« HanpRli<eHHH Ha nepsa-r­

H I1~ BblnpRMJleHHorO TOKa n p o 6 0 11 (npoxo-ra­ Ha pHC. 4 nOKa3aHbi pa3HOBHAHOCTH sne«­
HOH - 220 B. TOK npOli<HraHHR KOHTpOJlH­ TpH4ecKHx c xeM CHJlOBOrO BeHTHJlbHOrO 
pyercs aMnepMeTpOM PA (M4203) no 

I1Tb HHll) npoH3BoAHTCR nnasao B PY4HOM peli<H­
MOgYJlll yHHBepCaJlbHOrO 3 He p r o c 6 e p e r a­

uncane 0 - lOA, KOTOpblH BKJllOyeH Ha CTO­
py­ Me ynpaeneaas C nOMOLl.\blO nOpTaH1BHOrO 

~l1e iouiero trt.Tfl (pHC. 3). CHnoBoH 6noK If] peanaaoaaa
 
pone asicoxoro Hanpllli<eHHll (BH) 4epe3
Ka­ no cxewe «ruc-ra nepeweaaoro TOKa H3 lt1CTOYHHK vnpaenmouiero HanpRli<eHHll 

HO­ WYH T RN C napawerpavu 75 MB, 10 A. 
BCTpeYHO-nOCJleAOBaTenbHo coeAHHeHHbl x sxruo-raer B ce611 ( CM . pHC . 3 ) pasnena­

l ~ 11 npl1HLJ,HnHaJlbHaR ane kr pa-recxaa cxewa H1pHCTOpOB V5 I , V52, wyHH1pOBaHHbl x no­ TeJlbHb lH co rnacy-oueni rpaaccpopwarop 
~p­ 6JlOKa BH Mo6HJlbHOH yCTaHoBKH nokaaaaa nynpoBoAHHKOBblMH AHOAaMH VO I, V02. TVI (380/220/42 B , 30 B T) C nepexn-o-ra­
"11 11 Ha pHC. 2. BblCOKOBOJlbTHb lH np0li<HralOLl.\HH 

)0- rpaaccpop-carop T npeACTaBJlReT C060H 

OTeyeCTBeHHblH THnoBoH n OBb IW a lO Ll.\HH 

Tpe xepa3Hbl H CHJlOBO H rpaaccpopxcarop TH 

, 11 ~ 3 01 0, BKJl104eHHblH no oAHoepa3HoH cxewe. 
eK­

VD6 
Ero BTOpHYHall o6MoTKa HMeeT ctvne a­Ipl1 
4a TylO KOH CTpyKu.HIO. OAHoepa3Hb lH MOCTO­I B VD8 
BOH AByxnOJlynepHoAHb lH BblnpllMHTeJlb 

era V I - V4 cofipau Ha Bb lCOKOBOJlbTHb lX 

Ibl . nOJlynpoBoAHHKOBblX AHOAax KA203A 

sa­ (1000 B, lOA), coeAHHeHHb lx nocnenosa ­
bT­ TeJlbHO no 25 WTyK B Ka>t<AOM «nnexe» . 

:J,l1 ­

Anll BblpaBHHBaHHR o6paTHb ix Ha n pll li< e HHH !n~ 

) ~­ nonvnpoeonaaxoeste es icoxoeoneraeie 
gHOAbl 3awyHTHpoBaHbi peaacropaso- R I ­


B- R4 rvna MJlT-2 (180 KOM) .
 

m~ 

B Ka4eCTBe nepexrnoserena H3MeHeHHll
 

c TyneHeH np0li<HraHHll 53 Hc n o n b3y e Tc ll
 

WHpOKO pacnpocTpaHeHHblH H cepHHHo Bb l­


nycKaeMblH cHnoBoH cTaHAapTHblH nepe­

la- xruo-rareru, nnM3-60/H2 Ha TOK 63 A.
 

nepeKJl104aTeJlb 53 HMeeT ABa nOJlOli<eHI111
 

coeAHHeHHR 06MOTOK: nocnenoearensaoe I
 
11 napannensaoe II . npl1 nepexruo-rea-n­

nepBI14Hb lX 06MOTOK npoxo-raeouiero
 
rpaaccpopwaropa C nocnenoaarensuo ro Ha
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Puc . 4. PU3I106UOIIOCI1lIl 3J1eKl1lpUlfeCKIlX (X~/ 

C/1.J1060CO eeumunsnoeo MOOy/IJI O/IJI yuueepcaas­
1/0CO TFI 

renew SA1; Bblnp~MI-1TeIlbHbl~ MOCT VD5­
VD8; cTa6~Il~TpOHbl VD3, VD4, VD 11, 
VD 12; T~P~CTOP V53; pasnenarensaste 
A~OAbl VD9, VD 10; rpausacropst VT1­
VT3; KOHAeHcaTOp C 1; pea-rcropst R1 ­
R11. Canoesre THP~CTOPbl V5 1, V52 ynpas­
Il~IOTC~ C nOMOUJ,blO rapucropa V53, BKIlIO­

yeHHOrO nOCIleAOBaTeIlbHO C Bblnp~M~TeIlb­

HblM MOCTOM. YnpaBIl~IOUJ,ee YCTPO~CTBO 

COCTO~T ~3 rparrepa WM~TTa VT2, VT3 ~ 

BblXOAHoro rpausacropuoro KaCKaAa VTI, 
paoorajouiero B KIllOyeBOM pe>K~Me. 

Perynapoaauue B npouecce ~cnbITaH~~ ~ 

06HapY>KeH~e AeepeKTHo~ ~30Il~LI,~~ ocy­

UJ,eCTBIl~IOTC~ nocpencrsow PYYK~, Mexa­

H~YeCK~ cB~3aHHo~ C nepeMeHHblM pea-r­

CTOpOM R1 ~ BbIBeAeHHo~ Ha neperueo-o 

naaens Tf'l «p e r v n a p o s k a TOKa» M (MeHb­

we) ~ 5 (60Ilbwe). np~ nona-ie Hanp~>Ke­

H~~ Ha cxeMy ynpaBIleH~~ nO~BIl~eTC~ c~r­

HaIl B B~Ae CBeyeH~~ IlaMnbl HU. 
CxeMa ynpaBIleH~~ M~H~aTlOpHbIM, 

3Heproc6eperalOUJ,~M, ynpaBIl~eMbIM, 
3KOIlOr~YeCK~ Y~CTbIM Tn nepeHocHoro 

THna BblAaeT np~MoyroIlbHble ~MnYIlbcbl 

nOIlO>K~TeIlbHo~ nOIl~pHOCT~ He06xoA~MO~ 

MOUJ,HOCT~ AIl~ ynpaBIleH~~ MOUJ,HbIM~ 

C~IlOBbIM~ T~p~cTopaM~ V5 1, V52 (CM. 

p~c . 4) , a TaK>Ke oCYUJ,ecTBIl~eT BpeMeH­

Hbl~ CAB~ r ~MnYIlbcoB ynpaBIleH~~, 06ec­

neY~Ba~ perYIl~poBaH~e B W~POK~X npe­

AeIlax Bbl XOAHoro Hanp~>KeH~~ (U. ) npe­b IX ­

06pa30BaTeIl~. 

C~cTeMa ynpaBIleH~~ C~IlOBbIM~ T~P~­

cTopaM~ BblnOIlHeHa no oAHoKaHaIlbHo~ 

cxeMe ~ cornacyeT nOAayy ynpaBIl~IOUJ,~X 

~MnYIlbcoB Ha H~ X B COOTBeTCTB~~ C nOIlY­

BOIlHO~ Hanp~>KeH~~ n~TalOUJ,ei1 ceT~ TaK~M 

06pa30M, YT06bl om~palOUJ,~i1 ~MnYIlbc C 

Tpe6yeMblM~ napaMeTpaM~ nocTynaIl Ha 

ynpaBIl~IOUJ,~~ 3IleKTpOA Toro THp~CTOpa, 

aHOA KOToporo HaXOA~TC~ nOA nOIlO>K~­

TeIlbHblM nOTeH~aIlOM. 

B cxeMe ynpaBIleH~~ aBTOHOMHoro nop­

TaT~BHoro Tn peaIl~30BaHa OAHa ~3 pa3Ho­

B~AHocTe~ epa30~MnYIlbcHoro MeTOAa 

ynpaBIleH~~ MaIlOMOUJ,HbIM T~P~CTOPOM 

V53 - ~HTerpaIlbHoe ynpaBIleH~e , nOIlY­

Y~BWee B HaCTO~UJ,ee BpeM~ un-poxoe 
pecnpocrpaueaae Hap~AY C aepr-ucans­
HbIM. Conporueneaaew nepeweuuoro pe­
3~cTopa R1 MO>KHO ~3MeHmb BpeM~ 3a­

paaa KOHAeHcaTopa C 1 ~, COOTBeTCTBeHHO , 

MOMeHT OTKpbIBaH~~ ynpaansnoutero T~P~­
cropa V53. 

BOIlbTMeTp PV nOAKIllOyeH K Bbl XOAY If] 
-repea OAHoepa3HylO MOCTOBylO c xeMy He­

vnpaenaeworo Bblnp~M~TeIl~, cofipanaoro 
Ha nOIlynpoBoAH~KOBbI X A~OAax VD 13 ­
VD 16. BblxoAHOi1 KaCKaA Ha rpauaacrope 
VT 1 06eCneY~BaeT He06xoAHMOe YC~Ile­

H~e no TOKy. np~ ~cnOIlb30BaH~~ B nop­

TaT~BHOM nepeuocaow Tn B «a-recrse Ha­

rpY3K~ ynpaBIl~IOUJ,~X nepexonnsix C~IlO­

BblX MOUJ,HbI X T~P~CTOPOB V51 ~Il~ V52 B 

Ka>KAbli1 nonynepaon np~IlO>KeHHOrO Ha­

np~>KeH~~ U. oCYUJ,ecTBIl~eTc~ ynpaeneuaex 

n-pacropaso- V5 I , V52 THP~CTOPHO-A~OA­
uoro pervnapveworo npeofipaaosarena . 

B cnv-iae OTKPbIT~~ T~p~cTopa V53 Ye­

pes CTa6~Il~TpOHbl VD 11, VD 12 npOXOAHT 

TOK, c03AalOUJ,~i1 Ha H~ X naAeH~e Hanp~>Ke­

H~~, «oropoe -iepea pasnerurreneuere no­

nynpoaomuucoeere A~OAbl VD9, VD 10 ~ 

pea-crops: RIO, R 11 noo-iepenuo noCTY­

naer Ha anekrponei ynpaaneuaa MOUJ,HbI X 

C~IlOBbIX T~P~CTOPOB V5 1, V52. Cunoasre 
T~P~CTOPbl Tf'l, orkpstaaace noo-repenao B 

06a nonvnepaona np~nO>KeHHOrO uanps­
>KeH~~ cera, nposonar peryn~pyeMbl~ B 

W~POK~ X npenenax nepeMeHHbl~ anexrpn­
YeCK~~ TOK -repes nocnenoearensuo ~n~ 

napannensao C0eAHHeHHble C nOMOUJ,blO 

nepekruo-rarens 53 06MOTK~ BbICOKOBOIlbT­

HOro npoxo-r-a-ouiero rpauccoopwaropa ~, 

CIleAOBaTeIlbHO , TOK np0>K~raH~~ -repes 

06beKT ~cnbITaH~~ (ac~HxpoHHbl~ AB~ra­

rens, Ka6eIlb, Bil, annapar ~ np.). 

Anfl onpeneneaas cxpsrroro MeCTa 

nOBpe>KAeH~~, A~arHOCT~K~ AeepeKTHoi1 

~30n~LI,~~ ~ ee np0>K~raH~f1 M~H~aTlOpHbli1 

Tf'l ~cnonb3yeTc~ BMeCTe C 6IlOKOM BH 

nepeAB~>KHO~ YCTaHoBK~ (CM. p-ic. 2). T~­
pucropuoe ynpasneaue C nOMOUJ,blO 'ITl 
BMeCTO WTaTHoro 3IleKTpoMarH~THoro pe­

rYIl~pYIOUJ,ero 3IleMeHTa (aBToTpaHcepop­

MaTopa ~n~ TpaHcepopMaTopa C MarH~T­

HblM WyHTOM) 06eCneY~BaeT nOBblweH~e 

3IleKTpo- ~ nO>Kap06e30nacHocT~, KyIlbTy­

pbl ~cnbITaH~i1, a TaK>Ke YIlYYWeH~e YCIlO­

B~~ pa60Tbi [3] . 
nepeA ~cnbITaH~~M~ M06~IlbHYIO yCTa­

HOBKy 3a3eMn~IOT ~ nOAcoeA~H~IOT K ceT~ 

220 B. K ee BblXOAHblM 3a>K~MaM nOAKnlO­

yalOT npOBOAH~K~, coeA~HeHHble C Kopny­

COM aC~HxpOHHoro AB~raTenfi ~ nOBpe>K­

AeHHO~ 06MOTKO~, ~ BKIllOyalOT aBTOMa­

THYeCK~~ BblKIllOyaTeIlb B 6IloKe 1 (CM. 

p~c. 1). '1epe3 6IlOK ynpaBIleH~f1 5 K BbIBO­

AaM Tn (U.b IX - ) nOAKIllOyalOT nepB~YHYIO 

06MOTKy BblCOKOBonbTHoro TpaHcepopMa­

Topa. nepeKIllOyaTenb 52 YCTaHaBn~BaIOT B 

nOIlO>KeH~e «~Cnb I TaH~ e - np0>K~raH~e " ~ 

C nOMOUJ,blO Tn YBen~Y~BaIOT Hanp~>KeH~e 

B Ll,eIl~X ~cnb ITaH~f1 ~30n~LI,~~. 

An~ AO>K~raH~~ AeepeKTHo~ ~30Il~~~ 

np~ YKa3aHHbiX ~C XOAHbIX YCIlOB~~X nepe­

KnlOyaTeIlb 51 nepeBoA~T B nOIlO>KeH~e 

« 12 KB". np~ 3TOM BKIllOyaeTCfI Tn ~ Yepe3 

6IlOK ynpaBIleH~f1 napanIlenbHo nOAcoeA~­

H~IOTCfI 06MOTKI-1 Ha nepB~YHO~ CTopOHe 

TpaHcepopMaTopa . 3aTeM PYYKO~ «perYIl ~­

pOBKa TOKa" Ha Tfl YCTaHaBIl~BaIOT He06xo­ 01 

A~Mbl~ TOK (AO 100 A no H~3KO~ cropoue P' 
rpauccpopwaropa). C nOMOUJ,blO Til YBeIl~­ C1 

Y~BaIOT Hanpfl>KeH~e ~ onpenens-or no aM­ n 
nepwerpy PA MOMeHT HacTynIleH~f1 npo­ 0 

60~. ECIl~ He06xoA~MO YBeIl~Y~Tb cuny 
TOKa np060~, nepexn-o-rarens 51 yCTaHaB­ 6 
Il~BaIOT B nOIlO>KeH~e «6 KB ". Anfl AaIlbHe~­ A 
wero YBen~YeH~~ TOKa np0>K~raH~f1 no­ H 
cpencraow 6noKa ynpasneaaa 5 nepsa-u-aa C 
06MoTKa rpaucrpopweropa nepekruo-raer­ (, 
C~ Ha nocnenoaarensuoe coeA~HeH~e. TI 

nOCIle npofioa ~30Ilfl~~, YTO onpenens­ Y 
eTCfI no YBeIl~YeH~1O TOKa np« He~3MeHHOM H 

nOnO>KeH~~ perYIl~pYIOUJ,e~ PYYK~, nepe­ B 

kruo-rarene 52 nepesonar B nOIlO>KeH~e 6 

(<n O~ C K" . np~ 3TOM BKIllOyalOT Tfl ~ -repes Y 

6noK vnpasneuaa ocvuiectsnsuor napan­ X 

IlenbHoe ~~ nOCIleAOBaTeIlbHoe COeAI-1He­ B 

H~e nepB~YHbiX 06MOTOK rpaacrpopwaro­ H 

pa. 3aTeM YCTaHaBIl~BaIOT He06xoAHMylO ~ 

AIlfi 3TOro pe>K~Ma C~IlY TOKa Ha Tfl AO K 

50 A ~ B~3yaIlbHo onpenensior MeCTO 

nOBpe>t<,D,eH~f1 B crarope ac-u-xpoaaoro C 

3IleKTpoAB~rarena. 

nepeAB~>KHa~ YCTaHoBKa npocra B ~3ro­ T 

TOBIleH~~, ee np~MeHeH~e AOCTaTOYHO 3ep­

epeKT~BHO B npouecce ~cnblTaTeIlbHblX ~ 

oc06eHHO nO~CKOBbIX pa60T. np~ 3TOM 

TpYAoeMKOCTb CH~>KaeTC~ B 3 - 4 paaa, 
a snexrpo­ ~ noacapobeaonacaocrs no­

ssuuaercn. YCTaHoBKa C M~H~aTlOpHbIM, 

nopTaT~BHbIM, nepeHOCHblM, vnpaanae­
MbIM, 3KOIlOr~yeCK~ Y~CTbIM Til COCTO~T ~3 

He60Ilbworo Y~CIla HeAeep~~THbIX OTe­

yeCTBeHHblX 3IleMeHTOB, KOMnOHeHTOB ~ 

neraneii. Ee cxewa npocra, snexrpo­ ~ no­

»capofieaonacua, HaAe>KHa npa rpaucnop­

T~poBaH~~ Ha 3HaY~TeIlbHb le paccroauaa K 

06beKTy ~cnbITaH~i1 ~ ~MeeT W~POK~i1 A~a­

na30H pervnapoeauas TOKa np0>K~raH~~ 

(np060~) AeepeKTHo~ ~30mLl,~~ B PYYHOM 

pe>K~Me ynpaane-ura. Hpowe roro, vera­

HOBKa 3KOHOM~YHa, YH~BepcaIlbHa, KOM­

naxraa ~ YA06Ha B ynpaaneuaa. Texaonorus 
ee ~3rOTOBIleH~f1He Bbl3blBaeT 3aTpYAHeH~~ 

~ AocTynHa AIl~ npO~3BOACTBa B 3IleKTpo­

Ll,exa x npeAnp~~T~~, a CpOK oKynaeMOCTH 

Bcero OA~H rOA. 

OnblT AIl~TeIlbHoi1 3KcnIlyaTaLl,~~ nOKa­

3blBaeT, YTO BHeApeH~e M06~nbHO~ YCTa­

HOBK~ 06eCneY~BaeT onT~M~3aLl,~1O KOM­

nneKCHblX ~cnbITaH~~ C M~H~MaIlbHbIM Y~C­

IlOM Bbl XOAOB Ha ~cnblTaTenbHoe nOIle. np~ 

3TOM ~CKIllOyaeTC~ He06xOA~MOCTb no­

BTOpHOi1 C60PK~ cxeM ~cnbITaH~~ AIlfi 06­

HapY>KeH~f1 CKpblTblX MeCT nOBpe>t<,D,eH~f1 

~30nflLl,~~ aC~HxpOHHbIX AB~raTeIle~ ~ A~ar­

HOCT~K~ np060fl ~30nflLl,~~ BO BpeMeHHblX 

3IleKTp~YeCK~X pacnpeAeIl~TeIlbHblX ceTfiX 

np~ ~cnbITaH~~X aBTOHOMHblX 3neKTpOCTaH­

~~ no 3Heproc6eperalOUJ,ei1 TeXHonor~~. 

npaKTHKa BHeApeH~~ CBl-1Ae Te n bCTBy e T, 

YTO ~cnonb30BaH~e paccMaTp~BaeMo~ 

YCTaHOBK~ 3HaY~TeIlbHO ynpOUJ,aeT opraH~­

3aLl,~1O ~ CH~>KaeT CTO~MOCTb KOMnIleKCHblX 

~cnbITaH~~, 06eCneY~Ba~ 3Hepropecypco­

c 6epe>KeH ~ e . OnblTHa~ npOAOIl>K~TeIlbHafi 

3KcnIlyaTaLl,~~ B pa3Il~YHbIX KIl~MaT~YeCK~X 

YCIlOB~~X AOKa3bIBaeT, YTO MeTOA~Ka ~ 

npeAIlO>KeHHa~ MeTOAOIlOr~f1 np~MeHeH~f1 

nepeAB~>KHoi1 YCTaHOBK~ C TI-1P~CTOPHbIM 

ynpaBIleH~eM n03Bon~IOT 3epepe KTHBHO, 

n 
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OnTl1ManbHO 11 B KpaTyaHWl1e CpOKI1 np1106­ YI1B HenpeAB\-1AeHHble OTKa3bl 113-3a paspy­

peCTI1 npaxnr-rec-ore HaBb lKI1 B np0I13BOA­ WeHI1R H30nRLl,HOHHbi X CI1CTeM. npl1 3TOM 

CTBe KOMnneKCHblX I1CnblTaHI1H 11 Al1arHOC­ B03MO>t<HO CBOeBpeMeHHOe nnaHHpOBaHl1e 

THKe nOBpe>KAeHI1R 1130nm..l,HI1 3neKTpO­ peMOHTa 3neKTpHyeCKI1 X MaWI1H, B TOM 

060pYAOBaHI1R. YI1Cne aCI1HXpOHHb lX ABl1raTeneH, B OnTl1­

ManbHOM 06beMe C yyeTOM I1X epaKTI1ye­3HaYI1TenbHOe YMeHbWeHHe MaCCbl 11 ra­
CKOrO COCTORHHR. ,D,HarHOCTI1yeCKOe 06ec­6apl1THbi X pa3MepOB M0611nbHOH YCTaHOBKI1 
neyeHl1e ,!J,IlR Ol.l,eHKH COCTORHI1R 1130nRLl,HOH­AocTI1rHyTo I1CnOnb30BaHI1eM nonynpoaon­
HblX CHCTeM cyU.l,eCTBeHHO nossuuaer eeHI1KOBOr O perynapy-ouiero snewe-rra BMe­
3epepeKTI1BHOCTb B ycnosaax 3KcnnyaTaLI,HI1.CTO TpaA\-1L1,HOHHOrO 3neKTpOMarHI1THOrO 

(aBTOTpaHCepOpMaTOpa HnI1 tpaacrpopwa­
C1-IV1COK nV1TEPATYPblropa C MarHI1THblM WyHTOM). Tl1pl1CTOpHOe 

ynpaene-u-e 06eCneYI1BaeT 6eCKOHTaKTHytO 1. npUXOAbKO B. M. MeToAbl 11 TeXHI1­
uenpepeiaayro KOMMyTal.l,l1tO 6e3 nepepsr­ -recxae cpencrea KOMnneKCHblX HcnblTaHI1H 
aa nl1TaHHR npa nepexruo-reuaa CTyneHeH 3neMeHTOB CYAOBblX 3neKTp03HepreTI1­
BblCOKOBOnbTHOrO rpaacdiopwaropa, 3 Ha ­ yeCKI1X CI1CTeM B CYAocTpoeHI1H 11 cynope­
YI1TenbHO 60nee WI1POKI1H AI1ana30H Bbl­ MOHTe: MOHorpaepl1R. Cn6 .: V1r1L..\ 
XOAHOrO HanpR>t<eHHR , Bb lCOKHH ypoaeae CnrYBK, 2005. - 348 c. 
BblCOKOyaCTOTHblX COCTaBnRtOU.l,HX HeCH­ 2. npUXOAbKO B. M. nOBblWeHl1e snex­
HYCO\-1AanbHOrO TOKa, HHepOpMaTHBHOCTb Tpono>t<ap06e30naCHOCTI1 npn an e x r p o­
I1HAI1Kal.l,1111 11 HaAe>t<HOCTb pa60Tbi yCTaHoB­ cHa6>t<eHI1I1 CYAOB OT 6eperoBbix cereii. ­
KI1 B uenow, Cn6. : CnrYBK, 2009. - 218 c. 

OnepaTI1BHaR 11 AOCTOBepHaR cue-nca CO­ 3. npUXOAbKO B. M. 3Heproc6epera­

CTORHI1R 1130nRLl,HI1 3neKTpl1yeCKHX MaWI1H B tOU.l,I1H YHI1BepcanbHblH TI1pHCTOpHblH npe­

np0l.l,eCCe 3Kcn n y a Ta l.l,HH n03BOnReT 3HaYH­ ofipaaoaarens II Cvnocrpoe-s-e, 2000 . 
rensuo nOBblCI1Tb HX HaAe>t<HOCTb, HCKntO- N~ 1. C. 44 - 45. 

CpaBHHrenbHaSi ou.eHKa 
MarepHanOB rennoeoii H30nSlu.HH 
AHTOHOBA A . M., BOP06bEB A . B., KaHAHAaTbl TeXH. HayK 
Ha4HoHanbHblH HccneAoBaTenbcKHH TOMCKHH nonHTeXHH'leCKHH yHHBepcHTeT 
634034, r . TOMCK, np.l1eHHHa, A. 30, Kopn.4 
anton@tpu .ru 

PaCCMOTpeHbl TpaAJ1lJ,HOHHble H >t<I1AKoKepaMI14eCKHe MaTepHanbl ,!J,IlR r ennosof H30nR­

l.l,HH rpvfionposonoe 11 06opYAoBaHI1R T3C H A3C. npoaHanH311poBaHbl npel1MYU.l,eCTBa 

11 HeAOCTaTKH pa3nH4Hbi x H30nRl.l,HOHHbIX MaTepHanoB, HeKoTopble Cnel.l,HepH4ecKHe AO­

CTOI1HCTBa rennoaoii H30nRl.l,HH Ha OCHOBe >t<HAKoKepaMH4eCKI1X MaTepHanoB. npoBeAeH 

cpaBHHTenbHblH pac4eTHb lH aHanH3 CTO I1M OCTI1 rennoaoii H30nRl.l,HH. npHBeAeHbl pac-ier­

Hble 3 a BI1CI1M O CTH CTOHMOCTH MaTepl1ana H30nRl.l,I1H OT TeMnepaTypbl H30m1pyeMoH no­

BepXHOCTI1. 

K n to 4 e B bl e C nOB a: MaTepHanbl Tenn0I130nRlJ,HOHHble, >t<HAKOKepaMH4eCKl1e MaTe­

puansr, TennonpOBOAHOCTb, CTOHMOCTb. 

T enn01130nRl.l,HOHHble KOHCTpyKl.l,1111 060­ Hble x a p a KTe p l1CTI1KI1 TennOH30nRl.l,HOHHOro 

pYAOBaHI1R 11 rpyfioripceonoe T3C H nOKpbITI1R. 

A3C npa MOHTa>t<e 11 B npouecce sxcnnya­ Howeaxnarvpa OTe4eCTBeHHbiX BonOK­
Tal.l,l1l1 nonaepreiorca B03AeHCTBI1tO enar«, HI1CTbl X Tenn0I130nRl.l,110HHbIX MaTepl1anoB. 

TeMnepaTypHblM . Bna>t<HOCTHbIM, Bl16pa­ npeAHa3HayeHHbiX ,!J,IlR rennosoii H30nR­

l.l,HOHHbIM B03AeHCTBI1RM , xoropste onpe­ Ll,HI1 060pYAoBaHI1R, skruo-raer TpaAI1L1,HOH­

AenRtOT Tpe60BaHHR, nperrsaenaewste K HO npl1MeHReMble MaTbl MHHepanoBaTHble 

1130nRl.l,1111 [1]. npOWI1BHble 6e306KnaA04Hbie I1nl1 B 06­

OCHoBHble nokasarena. x a p a -cr e p a s y ­

ioun-e epI13I1KO-TeXHI14eCKl1e 11 sxcnnvara­


Ll,HOHHble CBoHcTBa Tenn0I130nRl.l,110HHb IX
 

MaTepl1anOB , cneny-ouu-e : rennonposon­


HOCTb, nnOTHOCTb, BH6paLI,HOHHaR CTO H­


KOCTb, cT a 6 11n b Ho c Tb epOpMbl, roprovecra,
 
BOAOCTOHKOCTb 11 T . n.
 

TennonpoBoAHOCTb Tenn0I130nRl.I,I10HHO­


ro MaTepl1ana onpenenser Tpe6yeMYtO
 

TOnU.l,I1Hy Tenn0l130nRLl,HOHHOrO enos . a
 

cneAOBaTenbHO, 11 HarpY3KI1 Ha 1130nl1py­


eMblH 06beKT. KOHCTPYKTI1BHble 11 MOHTa>t<­
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KnaAKaX, nnl1Tbl Tenn0l130nRLl,HOHHbie MI1He­

panoearusie Ha CI1HTeTI14eCKOM CBR3Y­

tOU.l,eM nnOTHOCTbtO OT 50 AO 125 xrI M 3, 

113Aenl1R 113 CTeKnRHHoro urranensuoro BO­

nOKHa. B He6onbWOM 06beMe BblnYCKatOT­

CR 113Aenl1R 113 cynepToHKoro CTeKnRHHOrO 

Hnl1 6a3anbTOBoro BonOKHa C npl1MeHeHl1eM 

pa3nH4HbiX CBR3ytOU.l,HX BeU.l,eCTB 11 6e3 HI1X. 

K03epepl1l.l,HeHT TennonpOBOAHOCTI1 nepe­

411cneHHbi X MaTepl1anOB Ha XOA\-1TCR B Al1ana­

30He 0,042 - 0,052 BT I(M . 'C), CTOI1­

MOCTb COCTaBnReT 2000 - 6500 py6 1 M 3 

[1, 2]. 
3TI1 MaTepl1anbl CpaBHI1TenbHO AeweBbl 11 

AOCTynHbl, OAHaKO rapaHTHHHblH CpOK I1X 

sxcnnyaraua« HeBenl1K. B peansusrx ycno ­
BI1RX nOA B03AeHCTBI1eM nepenanoa TeMne­

paryp, BI16pal.l,l1l1, pewoaraoro 06cny>t<l1­

BaHI1R CTaHAapTHble Tenn0l130nRLl,HOHHbie 

nOKpblTHR npaKTl1yeCKI1 -repes 3 - 4 rona 

TepRtOT CBOI1 TennOH30nRl.l,110HHble CBOH­

CTBa, paccnaaaascs 11 ocsmaacs. 

B nocnen-u-e roAbl Bce 60nbwee npl1Me­

HeHHe Ha xOART >t<I1AKOKepaMH4eCKHe Ten­

nOH30nRl.l,110HHble MaTepl1anbl (>+<KTM) , ra­

Kl1e KaK TC Ceramic HB (Thermal Coat) , 

Mascoat, T5M Ceramic, V130nnaT, Anscpa­
TeK, ACTpaTeK [3]. Bce >t<HAKOKepaMI1­

yeCKl1e Tenn0l130nRl.l,110HHb le MaTepl1anbl 

CXO>t<11 no cBoeH crpvxrvpe 11 cnocofiy 113­

rOTOBneHI1R - 3TO MHKpOCKOnl1yeCKl1e, 3a ­

nonHeHHble pa3pe>t<eHHblM B03AYXOM Ke­

paMI14eCKI1e 11 Cl1nHKaTHbie Wapl1KI1, KOTO­

pble HaxOARTCR BO B3BeweHHOM COCTO RHI1I1 

B >t<I1AKOH nonHMepHOH KOMn03I1L1,HI1 . Cne­
l.l,HanbHble A06aBKH 11 MOAl1epl1KaTOpbl 

noesuuaior CTOHKOCTb MaTepHana K arpec­

CI1BHblM cpenaw. rnaBHoe AOCTOI1HCTBO 

>t<HAKOKepaMH4eCKI1X Tenn0l130nRLl,HOHHbiX 

MaTepl1anOB - HH3KaR TennonpOBOAHOCTb. 

OCHOBHble Te XHI14eCKI1e xa p a KTe p HCTI1KH 

HeKOTopblX 113 HHX npHBeAeHbl B Ta6nl1l.l,e. 

no KOHCI1CTeHLl,HH >+<KTM HanOMHHatOT 

06bl4HytO KpacKy, KOTOpytO MO>t<HO HaHO­

CI1Tb Ha nt06ytO nOBepXHOCTb, B TOM Yl1cne 

M eTannl14eCKYtO. TOnU.l,I1Ha oauoro enos 

nOKpblTl1R COCTaBnReT OT 0,38 AO 3 MM. 

nocne BblCblXaHI1R oopasverca 3n a CTI1YHOe 

nonawepuoe noxpsrn-e, xoropoe oona­
naer YHI1KanbH b lMI1 Tenn0l130nRLl,HOHHb lMI1 

CBO HCTBaMI1 11 06ecne411BaeT aHTI1KOppO­

311HHytO 3aU.l,I1TY . Floxpsrn-e >+<KT M ooec­

neYI1BaeT ra-o-ce rl1Apo- 11 3ByKol130nRl.l,l1tO 

(OHO oonanaer wyMonornOU.l,atOU.l,I1MI1 

CBOHCTBaMI1) H coxpauser 3TI1 11 npyr-re no­

ne3Hbie KayeCTBa 60nee 15 ner [3, 4]. 
CaMblH cnO>t<HbIH aonpoc. B03HI1KatOU.l,I1H 

npa cpaBHHTenbHoM aHanl13e Tp aA Hl.I,I10 HHOH 

1130nRLl,HH 11 >+<KT M, COCTOI1T B oue-nce KO­

3epepHl.l,HeHTa TennonpoBOAHOCTI1 nocnen­

HeH. B I1HepopMal.l,1111 np0l13BOAI1TeneH co­
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BillA MarepHana 

TeXH ~~ eCK l1e xapaKTe pl1C H 1KI1 >i<I1AKOKep a M l1y eC KI1X r enn0 I13 0 mUJ,HOHHbIX M arep l1anOB 

n n oTHo cTb B >KI1AKOM 

(CyXOM) B"Ae, Kr / M3 
Fes-nepervpe 

3Kcnnyar aL..V1l1, °C 
Tennonpoa onaocrs I 

BT/(M . ' C) 
Crm1Moc Tb 1 n, 

py6 . 

Mas coat «[» 587 (360 - 400) OT -60 AO + 204 0,001 - 0,0012 590 - 650 
TC Ce ramic HB 
(Thermal Coat) 

590 (430) OT -60 AO +200 0,001 ; 
3epepeKT>1BHa. 
0,005 - 0,04 

650 - 750 

T5M Ceramic 490 - 590 (380 - 430) OT -47 AO +260 0,001 - 0,003 450 - 500 
t-tsonnar 1,2 550 - 750 

(300 - 550) 
or -50 AO +1 70 3 epepeKT" BHa. 

0,00 2 - 0,007 
500 - 565 

Acrpare x 590 (430) OT - 60 A O +200 0,00 11 460 ­ 500 
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