
rOpenKa rSll - 2,8
 
PM ropenox r611 MOll.lHOCTblO 0,45; 0.1:
 • 
0,85; 1.2; 1,5; .9; 2,2;2,8; 3,5 MBr: 
AJlR ..po oro cnexrpa KomOB, cywHnoK, neo;ei1 

ropenKHr611 
CcHCTeMoi1 aBTOMaTH3allHH 



Tennoaaeproadxpexrueasre rexuonorua 

xa n e u u o r o MeTanna He nOBpeg51T C\I1nbepOH . KpOMe 

roro , KaYeCTBeHHbl~ KOMneHcaTOp 06513aTenbHO 

OCHa Ll\aeTC51 BHYTpeHH\I1M 3aLl\\I1THbIM narpyoxoi«, 
KOTOPbl~ 3aLl\\I1Ll\aeT C\I1nbepOH OT B03ge~cT B \I151 

paarur-n-stx npnviecen \11 nOCT Op OHH\I1X 06beKTOB, 

xoropsre MOryT OKa3aTbC51 B BOAe, \11 cnocobcrsyer 
n p e A OTB p a Ll\e H\I1 fO B\I16palJ,\I1l11, npoeouapyevux no­

TOYHOll1 pa60Ye lil c p e n o ji . 

CKonbKO Hy>KHO KOMneHcaTOpOB An51 C\I1CTeMbl 

OTOnneH\I151 coepevenuoro MHOr03Ta>KHOrO AOMa? 

KOMnaH\I151 Belman npnaonnr cnenyiouine AaHHbie 

gn51 csoero KOMneHcaTOpa HeatComp: 06naAa51 

AOCTaTOYHO~ KOMneHc l1pYIOLl\elil cnocotinocn,io 

(ocesoa XOA npn C>KaT\I1\11 - 3 5 MM) , YCTPOll1CTBO 

cnocotiuo KOMneHC\I1pOBaTb reraneparypuue Ae­

epopMalJ, l-l\l1 cTanbHo~ Tpy 6~ An\l1HOll1 30 MeTpoB 

(np\l1 revneparype TennOHOC\I1Ten51 90 °C) , YTO co­

OTBeTcTByeT necaruaraxuowy 3AaH\I1fO. A, cornac­

HO 06Ll\enp\l1HmblM pac-rerara , gn51 KOMneHCalJ,\I1\11 

ygn l-lHeH\I11!1 Tpy6bl C\I1CTe Mb l OTOnneHl-l51 ABaA lJ,a­

T\I13 Ta >KHOrO gOMa nOTpe6yeTC51 ABa KOMneHcaTopa 

Hea tComp. 

Hcnonb3YlOmcfl nu cunbcjJOHHble «osmence­
mopt« Ha 8epmUKanbHbiX y'lacmKax eesonpo­
80006 6 8blcomHbiX 30aHUflX? 

- KOMnaH\I1e~ «KpOHwTagT» nonyYeHO pa3pe­

W e H \I1 e ePeAepanbHOll1 cny>K6bl no a xcnoru-tec­

KOMy, TeXHOnOr\l1yeCKOMY l-l aTOMHOMy u aaaopy, 

n03BOn51fOLl\ee \I1CnOnb30BaTb C\I1nbepOHHble 

koraneucaropst B TOM Y\I1cne \11 Ha r a ao n p o a o n a x . 

Bo06Ll\e, B Espone Ha aepraxansuux y-iacrkax 
ra30npOBOAOB B BblCOTH blX 3gaHI151 X Cl1nbepOH­

Hble xosmeucaropu \I1cnonb3YfOTC51, HO B POCC\I1\11 , 

HaCKonbKO HaM \I13BeCTHO, raxoro onsrra He 6blno . 

Mbl rOTOBbl npeAnO>K\I1Tb A n 51 YCTa HOBK\I1 B C\I1 CTe ­

My ra30npOBOAOB BblCOTHblX AOMOB C\I1nbepOHHble 

xosmeucaropu , aHanOr\l1 YHble np\l1Me H51eMblM B e B­

pOnell1CK\I1X crpauax. 

LJETBEPTb BEI<A nPIIIMEHEHIII~ ClIIl\bCOOHHblX
 
I<OMnEHCATOPOB HA TEnl\OBblX CET~X B POCCIIIIII
 

8.1\. nO/\S1J<OB (DAD «Hn n "Koraneacer op?»), 
8. C. CAenyeHOI< rrvn «T31< Cn6») 

Donee 25 nem 8 CaHKm-nemep6ypee Ha 

mennoeutx cemnx npUMeHfllOmcfl cunbcjJOH­
Hble KOMneHcamopbl. B ycnoeunx e. CaHKm­
nemep6ypea OHU nouesenu 8blCOKylO HaOe}l(­
nocme U 3KOHOMU'Ieclo/lO uenecootipesnocrm; 
npuMeHeHUfl. OOHaKO 60 MHoeux opyeux peeu­
onex POCCUU OHU He HaXOOflm tuuponoeo npu­
uenenu«. OOHOU U3 npUl/UH maKOU cumya~uu 

fl8nflemcfl omcymcmeue uHcjJopMa~uu 06 ux 
sxcnnysmeuuu. 

.0.0 u a -rana 1980-x rr . An51 KOMneHcalJ,\I1\11 TeM­

neparyp-u,ix geepopMalJ,\I1l11 rpyoonpoaonoe B Ten­

JlOBblX CeT51X r . Jleuwurpana np\l1MeH51Jl\l1Cb cans­

H\I1 KOBb le n-, D- \11 f-06pa3Hble KOMneHcaTopbl. 

B 60JlbW\I1HCTBe ropOAOB \11 HaCeJleHHblX nyHKToB 

POCC \I1 \11 OHl-l np\l1MeH51fOTC51 AO C\I1X nop. Ka>K,QOMy 

\113 3T\I1X KOMneHcaTopOB CBOll1CTBeHHbl ornensuue 
cepbe3Hbie Hego c TaTK\I1 . 

CaJlbH\I1KOBble KOMneHcaTopbl 5'IBn51fOTC51 Ha­

\I160Jlee CJlO>KHbIMI1 B 3KCnJlyaTalJ,\I1\11 \11 MOHTa>Ke, 

rpebyior nOCT051HHOrO 06cnY>K\I1BaH\I151, CB513aHHoro 

C nep\l10A\I1YeCKO~ nOAT51>KK0ll1 ynJlOTHeH\I151 \11 3aMe­

HOll1 ynnoruareru.uoro MaTep\l1a n a . flpn nOA3eMH0ll1 

npoknanke TenJlOnpOBOAOB \I1X yCTaHoBKa rpebyer 
CTpO\l1TeJlbCTBa AopOrOCT051Ll\\I1X Ka Mep. 

'{acrue nOBpe>K,QeH\I151 \11 OTKa3bl np0\l1CXOA51T 

C CaJlbH\I1KOBblM\I1 KOMneHcaTOpaMI1 \11 yyaCTKaM\I1 

Tpy60npoBOAOB B CTeHKa x rennodnucauaonasrx 
KaMep. ArpeCC\I1BHa51 BOAO -B03AYWHa51 c p e n a B Ka­

Mepaxnp\l1BOA\I1TKYC\I1JleHH0ll1Ko p p 0 311 l1Tennonpo­

BOgOB, HeCMOTp51 Ha MHOrOY\I1CneHHble nOnblTK\I1 

npoexr usrx \11 CTpO\l1TenbHO-MOHTa>KHbIX OpraH\I13a­

lJ,l1l11 YC\I1Jl\l1Tb \I1X r\l1pp0\l130n51lJ,\I1lO. Ilpocanxa TPy­

60npOBOAOB BHe KaMep \I1Jl \l1 o c a n ka Ca MI1X Ka Mep 

Bbl3blBaeT nepekoc CaJlbH\I1KOBblX KOM n e Hc aTo p OB 

11 It1 X «3aKYCbIBaH\I1e» C norepeu p a 6 0 To c n o c 0 6 HOC­

T\I1 \11 n051BJleH\I1e MHOrOY\I1CJleHHbiX yre-iex renno­
HOCI1Tefl51 . Il03ToMy npa 6 0 n b W 0 ll1 n p OT51>Ke HHOCT\I1 

rennoasix ceren cyMMapHa51 Befl\l1Y\I1Ha sarpar Ha 

nononueaue \11 uarpes TenJlOHOC\I1Tefl51 MO>KeT AO­

CT\I1raTb AOCTaTOYHO 60JlbW \I1 X 3HaYeH\I1~. 

Afl51 n -06pa3H~X KOMneHcaTopOB xapaKTepH~ 

60JlbW\I1e ratiapurer , yaerua-reu ae 30H OTYY>K,QeH\I151 

AopOrOCT051Ll\ell1 roponcxou aewn w, Heo6 xog\l1MOCTb 

COOpyxeH\115'1 nononaarensuux HanpaBfl 51IOLl\I1X 

onop, a npn nog3eMHoll1 n p o xna n ke - cneunans­

HblX KaMep (YTO AOBOflbHO aarpyznurrensuo B ro­

pOgCK\I1X YCflOBI151X). Aa \11 CTO\l1MOCTb fl -oopaa-u-rx 
KOMneHcaTopOB, oc06eHHO 60flbW\I1X Al1aMeTpOB , 

goc TaTOYHO BbICOKa. YKa3aHHbie HegocTaTK\I1 lt1Me­

fOT MeCTO \11 npu np\l1MeHeHl1\11 D-06pa3Hb1X lt1 f - 0 6 ­

pa3H~ X KOMneHcaTopOB . 

3HaY\I1 TeflbHbie CBepXHOpMaTIt1BHble YTeYKlt1 ro­

p51yell1 BOAbl \113 TenJlOTpaCC, -iacrue aBa p lt1 l11 Hble 



V1 Hepop M a L\LilOHHbl~ 610n neTeHb 2 008 NQ 2 

-~ 

Ta6nuu,a 1 

lluaMemp 
KOMneHcamopa 

XOnOOHall aooa Tonnueo 3neKmpo3Hepzull 
06cnY)/(UaaHUe 

u pessonm 

M 3 Tb IC. py6. T.y .T T bIC. p y 6 . KBT-'4 TbIC. py6 . TbIC. py6 . 

A O 300 M M 77,5 1,05 0,7 0,90 105,9 0,10 2,71 

OT 300 A O 600 MM 186,8 2,52 1,6 2,17 255,4 0,24 6,30 

OT 600 AO 1200 M M 355,7 4,80 3,0 4,12 486,1 0,45 9,90 

paaruias: BOAbl Ha YJlLilL\aX, neperpyska no 3T Lil M 

npW·1LilHaM eonononroroaareru.uux yCT a HoBOK Ha 

LilCTOYHLil Ka X Ten JlOCHa6~eH Lil R npLilBOALilJla K nOA­

nV1TKe cerea Heo6 p a 6oTaHHO Lil «CbIPOLll » BOAOLll , YTO 

e Ll..\8 fione e y cyryonsno 06CTaHOBKY u a rennoce­
TRX. r eneps ysce OT BHyTp e HHe Lil KOpp03Li1 V1 . 

YAeJlbHaR 3 KOHOM V1 y e CKa R 3 epepeKTLil BHOCTb OT 

3a MeHbi CaJlbHLilKOBblX KOMneHcaTo pOB Ha cans­

epOHHbie KOMneHcaTopbl TOJlb KO aa c-ier JlLil KBLilAa­

L\LiILiI yre-r ex TenJlOHOCLilTeJlR (B L\eHa X 2005 rona ) 

npuaeneua B Ta6JlV1L\e 1. 

npLilMeHeHLile CV1JlbepOHHbIX KOMneHCaT Op OB no­

3BOJl51eT OTKa 3aTbCs:l OT c Tp OV1Te JlbCTBa AOpOroCTO­

RLI..\ Lil X n OA 3e MHbiX Ka Me p . npLil peKoHcTpyKL\LiILiI lI1Jlll1 

HOBOM crponrenscrse rennoesrx cereu, CBR3aH­

. HblX C oTcyTCTBlI1e M Heo 6 xoALilMOCTlI1 ycrpoucrea 
Ka Mep AJlR 06 CJlY~ Lil BaH Lil R KOMne HcaTOp o B ( n p n ­

MeHLilTeJlbHO AJlR 1 Ka Me p bl paavepora 3x3 M) , ro­

A OBble YAeJl bHbie sar par u C H lI1~ afO TCR ua 15 Tb IC. 

py6Jle Lil B ron . 

B c e MV1A e c RTblx ronax ABaAL\aTOrO aexa Bb lWJlO 

n OCTaHOBJleHLile COBe r a MLilHV1CTPOB C C C P NQ5 2 8 

«0 Mepax no COKpaLl..\eHlI1fO noreps r enna B 3A a HV1­

51 X ~lI1n V1 L1..\ HO-rpa~aHcKo ro LiI npoaae oncreeuuoro 

Ha3HayeH Lil s:l LiI r ennosstx c eTR X». OHO np enycvar­

p a sano KOMnJleKC Mep no C03AaH Lil fO 1I1 pa3BV1TlI1fO 

3Heproc6eperafO LI..\ lI1X TeXHOJl Or V1 L1l 1I1 o6opYAoBaHlI1R. 

20 AeKa 6 p fl 1974 r . 3 a Me CTLilTe Jlb Flpencenarens 
rOCCTpOR CCCP M. r. LJeHTeMlI1pOB u a n p a a nn 

M\i1HLilCTPY CYAOcTpOV1Te JlbHOLil n p OMblWJle HHOCTLiI 

5 . E . 5YTOMe nll1CbMO NQ M LJ-5 5 3 2 - 19 /5 , B KOTOpOM 

npocun C0 0 6L1..\lI1Tb 0 Ha Me y a e MblX cpoxax n po a s ­

BOACTBa oceaux ClI1JlbepOHHblX KOMneHc a To po B AJlR 

rennossrx cereji. TaKa51 3a VlHTepecoBaHHo cTb 6blJla 

Bbl3BaHa Te M, YTO no OL\eHKe rOCCTpOR n p lt1 Me He HlI1e 

ClI1JlbepOHHblX KOMneHcaTOpoB AOJl~HO 6 blJlO c oxpa­

TlI1Tb e~eroAHble «arurraru.asre BJlO ~eHlI151 B CTp OLil ­

Te JlbCTBO rennoas ix cer e n Ha 30-40 MJlH. py 6JleC1. 

B CB5'I31t1 C 3TVlM M lI1 HVlCTe p CTBO CYAOcTpOll1TeJlbHOLil 

npOMblWJle HHOCTlI1 no aanaumo rOCCTpOR C C C P 

nopYY lI1JlO Heecxowy npOe KTHO-KoHcTpyKTOpCKoMy 

6 fOPO oCYLl..\eCTBlI1Tb npoexrapoaaaae 1I1 opra HV1 30 ­

ears Ce p ll1 L1lHOe n p 01l13BOACTBO ClI1JlbepOHHblX KOM­

neuc aropoa AJl51 r e nn o e s ix cer e n C Lil CnOJlb30BaHLiI­

e M 3aKYn Jle HHOLil y epll1PMbl « M e ta llsch la u c h- Fa b rik 

Pfo rzheim » ( << H y dra » ) JlLill.\eH 3Li1 Li1 . T eXHLilyeCKOe 

aanau n e , BblA a HHoe rOCCT poeM CCC P, npenycraar­

puaano paspatiorxy ocessrx ClI1JlbepOHHblX KOM­

neucaropoa ALilaMeTpoM c a suu e 2 0 0 MM npuwe­
HLilTeJlbHO K P OCClI1 L1l CKlI1M YCJlOBLilRM 1I1 pe ~V1MaM 

3KCnJlya Ta L\V1 111 rennoasix cereji. Onpeneneauu e 
CJlO~H OCT lI1 B pa60Ty BHOCLilJlO OTc YTc TBlI1 e c p e A lI1 

c neL\lI1 a Jl ll1CTOB r OCCTp OR eAV1HOAYW Lil s:l 0 He o 6 x o­

ALilMOCTLiI n p VlMeHeHLil s:l CV1JlbepOHHbIX KOMn e Hc a TO­

pOB. COOTBeTCTBeHHO BHeAp e HVle KOMn e Hca To p OB 

n pn npoeKTVlpOBaHVI \i1 , crponrenscrae V1 JlV1 p e MOH­

r e rennoasrx cer e ji ocyuiecr ananocs Oy eH b Ts:l ~e­

JlO. nepBoLil opraaaaauue ji , Ha y a BWe Lit n pLilMe HRTb 

CLilJl bepo HHbie KOMn e Hc a To p b l BTe nJlOBblX c eTRX, 

6blJl Tp e CT «neH ra3TenJlOCTPO~ ». r Jla BHblM V1 HLil L\LiI ­

aropov BHeApeH Lils:l CVlJlbepOHHblX KOMn e Hc aTo p OB 

6blJl rJlaBHbl C1 TeXHOJlOr r pec ra Ilea E epll1 MOBLilY 

n f0 6 e L\KlI1 L1l . 

nepBble onsrnnsre o tipa au s : oce asix c uns ­

epOHHblX KOMn eH c a TOp OB AJlfl npo a e n e u a s n p a ­

e MOYHb lX lI1 CnblTa HV1 L1t 6b1JlV1 Lil3roTOBJleHbi CKT5 

« KOMne Hc aTO p» B 1981 r on y. n p VleMOYHbie ucnsr­
TaH Lil s:l 6~Jl ll1 npoBe,QeH~ B HayaJle 1982 rOAa . 

Texnwiecxne YCJlOBLil R Ha CLilJl bepo HHbie KOMn e H­

caropu ,QJl51 rennoasrx ceren 6blJlLil YTB e p~eHbl 

B MapTe 1 982 ron a . O ,QHa Ko Ce p lt1 L1t HOe n p o a aaozic­

TBO CIt1JlbepOHHblX KOMneHcaTopoB 6blJlO HeB03 MO~­

HO Ha y a Tb cpaay nocne YTBep~e H Vl fl Te XHVlyeCKLilX 

YCJlOBLil Lit V1 3-3a cYLl..\eCTBOBa Bw Lil x B TO BpeMR HOp ­

MaTlI1 BHb lX npasan. n o 3H 1M n pa s an a v asmyc « 
Ce p Lil Ll1 HOLl1 np0,QYKL\Lil VI Mo r OCYLl..\eCTBJls:lTb Cs:l TOJlb KO 

n o Te XHlI1yeCKVlM YCJl08 Li1 fl M , aaperacrp a p oaauusna 

B opraa a x rOCCTaHAapTa C C C P . 0 6fl3a Te Jlb HbiM 

YCJlOBVleM ,QJls:l p e r u c rpa u a n 6blJlO corn a c o a a u a e 

TeXH lt1yeCKLilX YCJlOBV1 L11 C OCHOBHblM nOTpe6 V1Te­

nev npo,QYKL\Lil VI. BOT 3TO-TO c o rn a c o s a a a e HIo1Ka K 

He vnaeanocs OCYLl..\eCTBIo1Tb . Hecvor pa Ha TO, 

YTO paapafioraausre CLilJl bepOHHble KOMneHcaTO­

p b l nOJlHOCTb lO COOTBe TCTBOBa Jl Lil Te XHlo1 yeCKOMY 

3a,QaHLilIO rOCCT p 0s:l C C C P , B 3TOLit o pranuaau a a 

HIo1 KaK He MornLil onpenerurrs, KTO ~e 6 Y,Qe T CO­

rnacoesrsan, TeX HVlye CKVl e YCJlOBLil s:l . Flpoekruu e 
opraHIo13aL\ V1 V1 , kor opsre AOJl~Hbl n pLilMe Hm b KOM­

neucaropu B CBOVI X n p o e xr a x TenJlOn pOBO,QOB 

non Ha,QYMaHHbIM VI npen n o r a v a OTKa 3bl Ba JlVlCb OT 

cornacoaanas, CTp0 Io1 TeJlll1 TenJlOnpOBO,QOB KVlBa JlLil 

Ha npoeknusre opraHLil3aL\ V1 V1 LiI He peuia n n c s c o rn a ­

COBblBa Tb 3TLiI TY 6 e3 npoeKTa HTOB. B V1 To r e nocne 

AJlll1TeJlbHblX 06c~eHIo1 L1l B pa3Jl LilYHb iX npoeKTH blX 



Tennoaueproadxpesrn aaste Te XHOn OJ1.H'I 

Vl crponreru.usrx OpraHl-13aWVlHX n e HV1 Hr p a A a npu 
aKT Vl BHOM Y4aCTltIVI rpecra «Jle arasrennocr poa» 
6bln0 npltlHHTO peweHVle a cornac osa ana AOKy­

MeHTa Vl B MapTe 1983 rona, -repes rOA nocne 

yTBep>l<,QeHV1H , TeXHV14eCKVle ycnoana 6bln ltl corna­
COBa Hbl aavecrarenera Ha4a n b HVlKa I n a BHo ro Ton­

n Vl BHo -3 He p r e T V1 4 e c Ko ro ynpaaneaas Jle-un-rpana 
10. B. rpbl3noBblM . 

Ha TeXH ltI4eCKVlX COBe Ta x rnaBHoro ronnaa­
-ro-cueprene-recxoro ynpaeneuua neHVlHrp aAa , 

C Y4acTltIeM cneWV1an V1 CTOB fionee 30 npoexnu,rx , 
crponrensuux, HaY4HO-V1ccneAOBaTenbCKltIX ltI 

akcnnyarauaonasrx opra H Vl 3awV1~ crpauu , 6bln ltl 

onpenenensi V1 yTBe p>l<,QeHbl OCHOBHble uanpaa­
n e HltIH Aopa60TKltI KOMneHcaTopoB AnH cepua­
HOro npoV13BoAc TBa. P e Ko Me HA o Ba Hb l COCTaB V1 

Ka4eCTBO MeTanna cnrnscponoe AnH pa3nV14HblX 

cpen , He o 6 xOAltIMOCTb KOHCTPYKW ltl ~ 3aLl\ltITHb1X 

Y CTPO~ CTB, n p ltlMeHV1 Te n b Ho K pa3Jl ltl4HbiM rpy-rrara 
Vl oc06eHHocTHM rpvnrosu x 
BOA , ocofieuno no CTO~ KOC­

TVl K xnopanae . 
6 b ln V1 paspa tior aau pe­

KOMe HAaWltl V1 no cnoc06aM 

y CTaHOBKl-1 IiIX Ha rennoasix 
ceTHX V1 KOHCTpyKW Vl Vl npV1­

neraroumx Y4aCTKOB Ten­

nocerea. 
Oceasie CVlnbepOHHbie 

KOMneHcaTOpbl B rennos ux 
ceTHX Caaxr -Fler epfiypra 
anepesie 6bln ltl yCTa HoB­

neHbl npV1 n p OBe A e HltIVl 

xanur ansuoro peMOH­

ra Ha rermoesrx c e THX 

Kp a CHo c e n b c Ko r o pa~ OHa B 

1983 roAY. 

K TOMy Bpe Me HV1 Ha 

neHVlHr p a AcKo M CYA OCTpOVlTenb-

HOM 3a BOAe VIM. A. A. >KAa HoBa 

pafi oran Ha y YHO- n p Oltl3BoAcTBeH­

Hbl ~ KOMn n e KC no paspabor ke 
Vl Vl3roTo Bn e HV1 1O CVlnbepOHHb lX 

KOMneHca Top OB, COCTOHLl\VlI1 l-13 

C KT 6 « KOMneHc aTOp» C o n b lTHb lM 

n p Oltl3BOA CTBOM VI we x a ce pVl ~Horo 

npoaaaoncrsa Cltln b epOHHb lX KOM­

neucar opos (c e r o n us 3TO - OAO 
«Hfl l'l "Kov neucarop?» VI OAO 
« M e Ta n KOMn»), BbInOnHH IO Ll\Vl~ 

paapafior xa, Vl c n b lTa HVlH VI cepuri­
Hoe Vl3roToBneHVle c Vln b epOHHblX 

KOMn e Hc a TOp OB nns Hy >l<,Q 060pOH­

HO~ npov euuneuuocru. 3 ,qe Cb iii 

6blnO pasweuieuo n pOVl3Bo,q CTBO 

CV1n bepOHHbIX KOMn eHc a To p OB ,QJlfl 

renno asrx cerea ,qltl a MeTp OM casuue 200 MM . 

CltInbepOHH ~e KOMneHcaTOp~ A lila Me Tp OM MeHee 

200 MM uaroraenaean TynbcKVl ~ naTpo HHb l ~ 3a­

BOA. Ha aasonax 6blnV1 paapatior aasi COOTBeTCT­

BYIOLl\aH OCHacTKa, Vl cnblTaTen b Hble creunu, CTa­

H04Hbl~ napx V1 oprauaacaauu rexaonoravecxae 
n ltlHVlIiI no npOVl3Bo ,qCTBy KOMneHcaTo pOB . 

P a 6 0 Tb i n o C03,qaHl-11O Cliln b epOHHb lX KOMneHc a ­

TOpOB ,qnH rennoasrx cer eu 6 b ln V1 BblCOKO oweHeHbl 

iii BKJl104 e Hb i B «KOMnneKC pa6 0T no CTp OV1 Te n b CTBY 

V1 peKoHcTpyKWV1V1 renno as tx cereu ue-rrpanaao­
aauuoro TennOCHa6>t<eHV1H n e HIiIHr pa,qa, ropOAOB 

3ana,qHo j;1 C Vl6 1i1 pIiI iii M OC KOB C KO~ otinacr n, 06beK­

TOB rocarpon p OMa C C CP C n p liIMeHe HVl eM HOBblX 

ronnaao-cfi eperaiourax r exuonorua, Ma Te p lila n OB 

V1 l-1 3 ,q en V1 ~ » , npeACTaBneH H bl~ Ha COVl CKaH l-1e 

roCYAapCTBeHHO~ npeMltIliI. 6blJlO n p Vl 3HaHO, 4TO 

n p ltlMeHeHVle CVln bepOHHb lX KOMneHcaTopOB HBn H­

e TCH Ca MOI1 3epepeKT ltI BHO~ Mepo~ , 06e CneYVl Ba lO­



V1 HepopMalll-10HHbIVi 6 10n IleTeHb 2008 NQ 2 

l.1.\eVl HaAe)l{HOCTb l-1 3 KOHOMIiIYHOCTb axcnnyarauan 
rennoau x ce rea . Cne unanucr u Fnaauoro Ton­

flIil BHO-3Hep r e Tl-1 y e CKOrO y n p a BfleHl-1H neHIilHr p a A a 

It1 C KT5 « KOMn eHca TOp » 6 bl Il IiI YA OCTo eHbl Focy­
AapCTB e HHOVI npe M l-1 l-1 C OBeTa M IiIHIt1 CTpOB CCC P 

aa Ha lil6 0 n ee BblAa lOI.1.\ IiIe CH npoexrsr iii cr pourens­
CTBO n o 3TIiIM npoekrare aa 198 9 ron. 

C 19 83 rona f yn « T 3 K Cn6 » YCTaHoBIiIIlo Ha 

rennossr x ceTHX casuue 150 0 0 ocesstx cuns­
epOHHblX KOMn e HcaTo p o B pa3Il IiIYHbiX A lilaMeTpoB. 

061.1.\a H n OBp e>K,Qae MOCTb KOMneHcaTopoB aa 
25 ner npl-1 MeHeHII1H COCTaBflHeT OKOIlO 0,6 %. 

n p ll1 y e M OCHOBHaH Ma c c a n OBp e >K,Qe HI-1 V1 OTHOCII1TCH 

K n ep Bb lM nsnll1 roAaM II1X BHeAp e HII1H. 

O CHOBHb lMIiI np ll1 YII1HaMII1 nO B pe>K,QeHIil~ cuns­
epOHHblX KOMn e HcaTopoB 6blflll1: 

./ Hap ywe HlI1e Tpe60 BaH II1 ~ K MOHTa)l{y oceasix 
ClI1flbepOHHbiX KOMneHcaTopoB; 

./	 uapyureane COOCHOCTII1 rpyoonpoaonoe BO ape­
MH	 MOHTa)l{a , a rakxe ua-aa npocankn uanpae­
fl5'l101.1.\ IilX onop B npouecce sxcnnyarauaa: 

./ paapyureuue HenOABIt1)l{HbIX onop 1I13-3a Henpa­

Blt1flbHOrO pac-iera uarpyso« Ha HIiIX; 

./ Hapy)l{Ha5'l KOpp031115'1 ClI1flbepOHOB ocesux KOM­

neucaropos 1I13-3a ceepxnonycravoro coziepxa­
HII15'1 XflOPIt1AOB B rpyuroasrx BOAax. 

YYII1TblBa5'l OTflIilYII15'1 YCflOBIiI~ It1 pe)l{It1MOB 3KC­

nnyarauun HaWIt1X rennoaux cereu OT eapo­
ne~cKlil x It1 auanuaupya n p lilYIiIHbl BblXOAa 1t13 

CTp05'l CIiIIlbepOHHbiX KOM neHcaTopoB, O A O «Hflfl 
"Ko wneucarop?» nOCT05'lH HO coaepureucrayer It1X 

KOHcTpyKI..\It1IO , noasuuas IilX HaAe)l{HOCTb iii nonro­
BeYHOCTb : 

o	 suenpeuo aHTII1KOp P03111oHHoe noxpsrrue Ha­

PY)l{HO~ noaepxuocr n CIt1IlbepOHOB, crojikoe 
K B03Ae~CTB II1 IO arpeCCII1BHblX cpen Ha npOT5'I­

)l{eH II1 Iil scero cpoxa c n y )l{6 b l xownencaropa . 
o	 nposeneua onsrrao-xoacr pykr opcxaa paoora no 

n p ll1 MeHeHlil1O pa3fl lt1YHbiX MaTep lila floB AflH 1t13­

roTo BfleHII1H ClI1flbep OHOB C ueru.io ofiecne-reuaa 

cpo ka cIlY)l{6bl ClI1flb epOHHbiX KOMneHcaTopOB 

He Me He e cpo xa cflY)l{6bl rennonpoeonoa npu 

Ma KCIt1MaIlb HO B03MO)l{HOM AIl5'l ruotioro peruo­

Ha POCCIt1I11 COAep)l{aHIilIl1 XflOPIt1A OB B ceTeBO~ 

BOAe. Pa60Ta asmonuena COBMeCTHO C 0AHII1M 

1il3 BeAY1.1.\ iiiX Ma Te p ll1a fl OBe A y e CKIt1 X It1HCTII1TYTOB 

Caukr-Flerepfiypra: 
o	 npoaen e ua onbiTHO-KOHCT p yKTOpCKa5'l pafiora 

no YBen lil y e H lt110 Ha 10- 20 % KOMneHclt1pylO­

l.1.\e~ cnocotiuocr n ClilflbepOHHblX KOMneHca ­

TOpOB npakru -recka 6e3 1il3M e HeHII15'1 It1X »cecr­

KOCTIt1 . 

B o 1il36e)l{a HlI1 e paapyureuua oceasix CIt1IlbepOH­

HblX KOM neHcaTopoB 1t13-3a HeCOOCHOCTIt1 rpyfion­

POBOAO B , B0 3 H II1 KalOl.1.\e~ n p a n poc a n xe r p y -rr a , 

B rr. Caaxr-Fler epfi ypre, M o c ks e It1 B zipy r u x 

p e r uoua x POCCII1 I11 CTa Il It1 n p ll1 M e HHTb CIilIlb epOH­

Hble KOMneHCal..\ 1t10 HHb ie ycrpojictaa paana-uusrx 
KOHCTPYK I..\ Iil ~. C It1Ilb epo HHbie KOMne Hc a l..\lilOHHble 

YCTpo~cTBa A Ofl)l{Hbl 6blfl lil KOHCTp yKTIt1BHO aa ­
umuiar s Clt1nb epo H OT no nep e-urstx YC lt1fl ll1 ~ , 1113 ­

r l-1 6 a lOl.1.\ lilX It1 KPY THI.1.\ It1 X MOM e HTOB , a ra xx e OT 

nonanauas rpyur oau x BOA Ha Cl-1flbepOH 1-1 rpyur a 
Me)l{AY roepp a MIil . 

YYIt1TbiBaH He A OCTaTKII1, BblHBIleHHbl e npu 3KC­

nnyarauaa ocessrx Cl-1 fl b epOHHbI X KOMneHcaTo p o B, a 

raiose HeAOCTaTKlI1 KOH CTPY K l..\ lI1 ~ KOM n e HCa 1...\ IilOHHbIX 

ycrpoacrs , 1-13rOTa BIll-1Ba e Mb IX HeKOTOpblMlI1 npezi­
npll1HTIilHM lI1 A flH oceBb lX Clilfl bep OHHb lX KOMn e Hca TO­

POB n p0ll13BOA CTBa OAO «Hl'l fl "Kosmeacar op?» 1I1 

OAO «Meranxou n», OAO «unn "Kosmeucarop'» 
B 199 8 r. HayaflO asmycx npliIH l..\ lI1 m l a Jlb HO HOBOiil 

KOHCTPYKI..\ IiIl-1 ClI1flb epo HHoro KOMn e HC8 l..\ 1I10 HHOro 

YCTpO~CTBa (CKY). P a 3p 860 Ta HH8 5'1 B 199 8 rony 
KOHCTPYKl..\lI1H C KY T8 K)l{e nO CTOHHHO cosepureu­
CTByeTcH (KOHCTPYKl..\1I11t1 C KY npencrasneuu 
B TeXH l-1yeCKIilX YCflOB lI1HX V17lH W .3 0 0 2 6 0 .033TY It1 

V17lH W .3 0 0 2 6 0. 0 4 3 T Y ) . 

B OTIlIilYlile OT npyrux KOHCTPYKl..\ lI1 iil CKY, HO­

Boiil KOHCTpYK1...\lI1e~ (no Te XHlI1yeCKlI1 M YCflOBII1HM 

V17lH W .3 0 0 2 6 0. 0 3 3 T Y 1I1 V17lH W .300 2 6 0.0 4 3 T Y ) 

npeziycraorpeusr: 
o	 HanpaBfl5'l101.1.\II1e cnopu l..\ IilIl Il1HAP lilyeCKOiil 

epOPMbl, ycrauosneunsre C otievx CTOpOH 

OT cunsdioua . Hanpasnsuoume onopis Te­

neckonuvecxa neperaeuraiorca BMeCTe C na­

Tpy6Ka M It1 C K Y no BH Y Tp e H H e ~ nOBepXHOCTIt1 

TOflCTOCTeH Horo KO)l{yX8, YTO npun ae r KOHC­

TPYK1...\1t11t1 AOCTaTOYHYIO )l{eCTKOCTb 111 o6ecne­

YIt1BaeT COOCHOCTb CIt1J1bepOHOB Iil IilX 3al.1.\It1TY 

OT nonepevustx YClilfllil~ Iil 1il 3r lil6 a lOI.1.\lIl X MO­

MeHTOB , B03H l-1 KaIOI.1.\II1X np lil B03 MO)l{HbIX npo­
rufi ax rennonpoaona 1113-38 npocaa xa rpyur a 
IilIl l-1 HanpaBflH IOI.1.\ l-1 X ono p ; 

o	 orpau a -urrenu XOA a Cl-1flb epoHa, OAHOBpeMeHHO 

lIlCKn lOyaKl l.1.\ lile B03MO)l{HOCTb nep en a -ru KpyTH­

I.1.\IilX MOMeHTOB Ha Clt1 fl b epOH; 

o	 TOflCTOCTeHHbl~ KO)l{yX, 1il3rOTa Bfl lilsae Mbl iil 1il3 

rpyfi, n p ll1MeH He Mb lX AflH Tenn o n p OBOA OS. 

O H onpeAenHeT Hanp 8 Sn e HII1e n e p e Mel.1.\eHl-1 5'1 

l..\lilflIilHAPlily eCKIilX Ha n p 8 Bn 5'l 101.1.\II1X o n op CKY It1 

B TO )l{e BpeMH 06eCn e YIt1 Ba e T 3a l.1.\ IilTY c ansrp o ­

Ha OT u a r pyso«, B03Hl-1Ka IOI.1.\ It1 X n OA Ae~CT B l-1eM 

AaBfleHIt15'1 r p y -rr a 111 aerorp aucno p ra npa 6 e CK8 ­

HaIlbHoiil n p OKn 8 A Ke renno n p osona. 

HOBa5'l KOHCTpyKl..\ It1 H CKY n 0 3Bo nHe T: 

~	 esmoruurrs r e nn o a y io 1t130IlHl..\ 1t1 1O B 3a SOAC KlI1 X 

YCIlOBIt15'1X, B peaynsrare - 3HaYII1TeIlb HO nO HII1­

31t1Tb norep n r e nna C OXfl8 >K,Qe Hlt1eM TenflOHOCII1­

rena , a r a iose C03Aa Tb c n n o umv io r l-1A P0It130nH­

1...\1t11O Afl5'l 3a l.1.\II1Tbi OT n p OHl-1 I(HOBeHIt1H rpyuroa s tx 

BOA BHyTpb C KY; 



Tennoaaep roadxpexraaasre TeXHOnOrL-l L-l 

;..	 lI1CKnIOLfll1Tb B03MO>KHOCTb HaMOKaHli1 s:l rennoaori 
1I130ns:ll..\1I1111 narpycxos CKY OT rpyuroaux BO,q; 

~	 paCnOnO>KlI1Tb BHYTpll1 1I130mll..\ltlltl npoeonaaxn­
lI1H,qll1KaTOpbl COAK 6e3 ,qOnOnHlI1TenbHOlil lI1X 
rll1,qp01l130ns:ll..\1I1 111 ; 

~ He YCTaHaBnll1BaTb HanpaBns:llOLl..lll1e onopbl Ha 
paCCTOs:lHlI1 l11 2-4 Ay OT CKY. 

;... aauurrar s ClI1nbcP0H OT nonepe-u-stx YClI1nll1i1 1I1 

1I1 3r116alOLl..l ll1X MOMeHTOB, kor opsie MOryT B03­
HlI1 KHYTb 1I1 3-3a npocarnoi rpy-rr a. 

n pltlMeHeHlI1 e ,qaHHbIX KOMneHCa l..\ li1 0HHbIX yCT­
poacr s n03BOnll1T B non HOM 06b eMe peunrrs npo­
6neMy KOMneHCa l..\ L-l ll1 re raneparypustx n erpopv a­
l..\1I1 li1 rennonpoaonoa , B TOM Lf ll1Cne C nnY-L-l30n s:ll..\1I1­
e li1 B nOn1l13TltlneHoBoi1 060nOLfKe, Ha npOTs:l>KeHL-l ll1 
acero cpoka akcnnyarauan. 

HOBbie MOAepHiIl3i1lpOBaHHbie oceesie CiIll\bcPOHHble
 

I<OMneHCaUiIlOHHble vcrpoacrea B nnv-ill301\S1Uillill
 

M\Sl Tenl\OBblX cerea C nOBblweHHot71 HaAe>I<HOCTblO
 

npill 31<cnl\yaTauiIlill B 31<CTpillMal\bHblX YCI\OBiIlS1X
 

ill BbICOI<Ot71 TeXHOI\Ornl.lHOCTblO B iIl3rOTOBI\eHiIlill
 

A. A. II1rHaTOB, B. T . WVlPVlHflH, A. A. 6ypraHoB (3AO «Flerepnaan») 

CL-lnbcPoHHble KOMneHcal..\ltlOHHble ycrpojicraa 
(CKY) cranu WlI1pO KO npL-lMeHs:lTCs:l B rpytionpoaon­
HblX ClI1CTeMaX rops-rero Bo,qOCHa6>KeHlI1 s:l B rerino­
BblX cersx B cepenuae 1980-x ronoa. Onsrr npa«­
TlI1LfeCKOro npL-l MeHeHltls:l CKY B rennoasrx cer sx 
Cauxr-Tlerepfiypra oueuueaercs nOn O>KlI1 TenbHO. 
3TO,qOCTaTOLfHo y6e,qll1TenbHO L-l xopowo apryweu ­
TL-l pOBaHO B MaTepll1anax CTaTbll1 npe,qCTaBlI1Teneli1 
OAO «KOMneHcaTOp» L-l rvn «T3 K Cn6» [1]. 

KOHCTPYKl..\L-l s:l cauoro KOMneHCal..\ L-lOHHoro ane­
MeHTa (ClI1nbcPoHa) noxasana BblCOKYIO Ha,qe>K­
HOCTb 1I1 pa60Tocnoc06HOCTb. B r ennoasrx cer sx 
ClI1nbepOH B uar ypansuov BlI1,qe He np ll1MeHs:leTCs:l . 
CltlnbcPoH BXO,qll1T B ocofioe 1I13,qenL-le (C60pOLfHylO 
e,qll1Hli1 l..\y ), Ha3blBaeMoe ClI1nb epoHHoe KOMneHCal..\ L-l ­
OHHoe ycr poucrso (CKY). 

CKY B 06Ll..leM BlI1,qe BKnIOLf aeT (pac, 1): 
o	 C06CTBeHHO CVln bcP0H; 
o	 epyTns:l p, 3aLl..l L-l Ll..la lOll.lL-lC1 CL-lnb cP0H OT B03,qeli1­

CTBL-l s:l BHewHeLil opener; 
nonoruurrens uo npaaapasaeraue naTpy6 KlI1 
(CltlMMeTpL-l Lf HO OTHOCll1Ten bHO cnn scpoua) , 
ua KOTOpblX epOPML-lPYIOTCs:l no,qBlI1>KHble yans: 
(canbHL-lKL-l ) Tpy6onpoBo,qa. 

Bce V1 3,qenll1e nospuaaer ca rennosoa 1I130ns:ll..\lI1eli1 
1I1 rll1,qpoV130n V1pYIO Ll..lelil o60noLfKoli1 . Tak aa KOHC­
TPYKl..\ lI1 s:l otiycnoarteua TeM, LfTO CKY ,qon>KHO 
patiorars B rpy-rre, uen poxonasrx ltl npoxon asrx 
xauanax, npll1 3TOM onaosperaeuuo ,qon>KHa 6blTb 
otiecneveua KOMneHCal..\ ltls:l rennosoro pacurupe­
HlI1 s:l rpyti onposonoa ltl r ltl,qp03aLl..l lllTHas:l epYHKl..\lI1s:l . 

nepBble KOHCTPYKl..\lI1l11 CKY He ltlMenL-l runpo­
1I130nll1pYIOLl..le li1 06 0n OLfKlIl. Kon sueasie aaaopsi 

Me>KAY 060noLf Koi1 1I1 ClI1n bcPoHOM aaxpu ean acs 
cPnaHl..\aMlI1 , npll1BapeHHblMlI1 K naTpy6KaM cuns­
cPOHa. B KaLfeCTBe Tenn01l130ns:ll..\1I1111 npll1MeHs:ln aCb 
MlI1HepanbHas:l aara . Tak aa KOHCTPYKl..\ lIls:l He o6ec­
ne-uiaana rlll,qpoHenpOHltll..\aeMOCTb, 1I1 3TO 6bln0 ee 
OCHOBHblM He,qOCTaTKOM. 

«B 1983 rony TexH lI1LfeCKltllil COBeT Fnaau oro Ton ­
nll1BHO-3HepreTlI1LfecKoro ynpaaneuus n eHlI1 Hrpa,qa 
nor pefiosan OT npoexr uu x, KOHCTpyKTOpCKlI1X op­
raHL-l3al..\ltlC1 1I1 3aBo,qOB-113rOTOBlIlTenei1 nopafiorars 
KOHCTPYKl..\lI1lO 3aLl..lll1THOrO koxyxa ,qns:l 06ecneLfeHlI1s:l 
100 % repMeT1I13al..\1I1 11 ClI1nbcP0Ha OT npOHI1KHOBeHI1 s:l 
rpyaroasrx BO,q» [1]. 

Flocr aanenuaa sazia-ra 6blna peuieua r on sxo 
B ua-rane 1990-x rozios (1993-1994 rr .) B CBs:l3111 

Puc. 1. Bneiunui: 8UO CKY cmepou KOHcmpyKlJ,UU (a)
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