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lO. 14. AoHAo,
AOKTOp rexH, FOyK,
OOO HnO (3KorepM"

IEqEHTPAJT bHAr PE Kyn E PATh BHA'
BEHTl4JItqVfl KBAPTIAP

Hq cqva4n o xtl^bu oAoHni, yrql^e-

Hre cfeH, coBepueHcTBoaQHre oKoH

fpctfgfci Ko^occa^bHbre cpeacfBcr.

Ha xorg KoMQopf cpeAd o6nrdHt"9

noc^e 9foro peMoHfo , yBe^t4grBcr-

erca, gHeproc6eperapqni gOQeKr

ocfoa^'er xe[ctrb Ayquero, AeAo
B foM, tlfo AbBnHqt ao^t ten^oBblx

trctfepb xr^ofo MrloroKBctpf,pgofo

aoMo - ?fo aeHfn^qwoHHde flofe-

pn. B crqpLx AoMax oHn cocro'-

Arrof ttogftt 30 , ct B coweMe'Hbtx

MorW npeB}/uJqrb 50o/". 6e3 nprMa-

HeHng oqeprogQieKrrBqoh aeHrr-

AgUnt4 roBopnfb o cHrxeHn, gHep-

ronor pe6teH u q x, AhrM, Actti, I M tl

HeBO3MOXHO,

YTrAr43or.ll4c ren^o
AAt rofo !ro6H cHlr3L,irb BeHTL,t fl$noHNbte 3HepfonorepL,i,

frpr/MeHrpTry uA! r4Hyro cxeMy c pe<ynepoq/ei ().ru^/3olluei

Ten^o) yAoAreMb[Z Bo3Ayx c noMor]1b|o ren^oo6MeHH, (o Fepe

aoeT cBoe Ten^o cBe)KeMy Bo3ayxy

OAHo(o LtL,lpo(o v3BecrHb e cneql,1o^rcroM tleHrpo^bHbe

pe<ynepoT'tBHb|e c[cTeMb BeHI?]AtLltlr,t Bp9a A|,1 npl,,]roaH6t a 9

MHororcopwpHbrx AoMoB. np/MeHeHre eA/Hofo ofpercro A q

Bcefo aoMo l,t^l,l noAbe3Ao Tpe6yeT npo<Aoa<t4 Mon4cTpo^bH6tx

Bo3ap<oBoaoB ,1 po3BerBAeHHoi cerh B (Boprhpox 3To BecbMo

npo6^eMow,rHo Ao(e B crporu{,rxcq AoMox, o. B co|upyeMbx

AoMox cropoi nocrpoliKr1, <oropbe cocroB^flor noAoB^g|ot-l]yl.c
qocrb )(l,l^ofo OoHAo Poccr,rr, npo|ar/!ec<|a HeBGMo)KNo f]pr,r-
ghHo -B c^o)(NocTt,1To<hx cL,icreM, B ab|coKoi crol,lMocM nporMBo

no)<opHbx r(^onoHoB, B Heo6xoA Mocv Aopofux oBroMcnr3|po-

Bor-iHb x oo^oHc,1poBogHbrx ycrpoicrB, nepepocnpeAe^9o!-I,1x

Bo3AyL!HB e noroK,l np/ 4MeHeHL/ norpe6Lare^eM o6beMoB BeH-

T',I^fl.ll4l,t 3 Alo6olZ t43 KBopll,tp,

6o^ee yAo6Hbr A^q nprMeHeHfr Mr,l|u qe|rpo^bHbe c|4cre-

Mbr pe(ynepoTr4BHot BeHT/AnU/r, o6c^yxr,rBorcul/e oAHy (Bop

l,1p!. to,,r oH,i Bc e-Tor?r,1 6o^bue noA(oAq-A . r/o-eA,'eivnpa

cTopHblx 3^l,llHbtx <BopTr1p.

cnEqB6rnvcK xvPHAIA'5HEPf Oc6EPExEHhE 20l2



L
flo3ToN4y Ho 3onoAe Bce 6o^blree pocnpocrpo-

HeHl,l e no^yLtotrcT aelleHrpo^bHb e, N4ecTHb e ctcTeMb
peqneporLrBHoii BeHrL^rqirLa. B lepMc1H,1[ npoLa3BoA

cTBoM To|(1x ct4creM 30H14Mororcr 6oAee 30 OrpM, np/-

leM B noc^eAHr4e 2 3 roAo B foHry BK^ro!r4^L4cb roKue

<pynFbe fporl3BoArile^r BeH r^rq oHHofo o6opyAo-

/  v o i . o  o . o o -  o .  b o  a 6  t F F
rpo^bHbx cfrcrel.?r (loLrHee, npn6opoB), rB^rercq To,
- o o  n o e A . l o , o  a  o A / q o 6 6 r  F t 6  y q  p / o  _ o

Bbrrr)(Hoil BeHrLl^rqLrL,l oAHoit (o[4HoTb llp/6opb (oM

no(rHbr, He rpe6yror Bo3AyxosoAoB, fpocTb B MoHToxe,

nocTo B^flllTcrl B no^Hoa 3oBoAcKoir foToBNocl

CpeA[ Bcefo MHoroo6po3rar BbnycKoeMbx fp,l60
poE BbrAeAr4M ABe 6o^br!/e fpyn|]br np,16opbrc pery

nepol4BHb M,l Tenn oobMeH H L4 <o Mr4 po3^r4LtHbx rrnoB

Lr np 6opbrc pefeHepoTopoMr, i ,

npx6opbr c peKynepofl4BHbrM14
TenAoo6MeHHuKoMt4
npr6opbr 3roii |pynnd eB^florcr, no c!.rr, ML4NL4o-

Tropr3crq!4eii (pynHbx ycTciHoBo( B Hrx ren^oo6MeH

Me){Ay noTo(oMra cBexefo rl yact^qel.?tofo Bo3ayxo

ocyLrtecrB^rercr \repe3 cTeF (y renAoo6MeHHt4<o,

r43foloB^eHHofo ,13 MeTo AO r4 1,1 nAOCT|4(O He(OTO

oD6.opo -6pl  /  v  H. t .16o - - taw o br  p 60

o o B  o / B e ^ e  D B 1 0 6  B  ^ J ' n i B v ^ / B  \ p F  a F

ycrpotrcrBo MoAe^r orOrpMb Mellem, HctHoul B3f rA,

Ho146oAee n poAB'r Hyroir no ypoBHl.r (or'icrpyKopc (or)t

npopo6oT(l4, <oMno|(IHocr4, 3OOeKrLrBHocra u 3^e<

Tpol-rftofo cepBtlco, fto<o3oHb Hcl p,1c 1

O6ecnelrBoeMbr, 3ToLi fpynfoil Bo3Ayxoo6MeH
' a  / - 8 4 / o - o  a  - ) ' 6 O M  r o o  o p o  r t .  / v

HopMoM AocToTo!Bo AAr o6Lrleo6MeHHoi BeHra^r4ru
(oMHorb n^ouloAblo l0 25M, AAr e Bporettc <nx HopM

B o  ̂ y  o o 6 M -  o  o r o p " e s 2 p o  o h /  a p a  v / .  /

npr6opbr o6ecne!raEol<]r rpeoyeMy|o BeHT/Aqtjr4to

AO)(e NO nOHh)KeNHOT4 npOn3BOA|4Te bHOCTL/, COCTOe

^rli]Lrlei A r 6o^blxuFrcrEo o(o^o T5 [4./,r. (o3OOr4U,1

eHr 3Hepfoc6epe)(eHL4r HoxoArlrcr Ho ypoBHe 707"
y np,.6opoB, B (oropbrx npuMeHeHb npotu4BoToL{rbre
pel(yneporopbr, 3ror no(o3oTeAb AocturoeT 90"/,.

OAHo(o BMecre c Bbco(oil 3OOe<n4BHocrbo 06(r

crpteTcr npo6^eMo po6orocnocooHocT! np1460'
poB Bceir 3roL'i fpynnbr Fpr4 H143K4x reMfeporypox.

boAbLlr4FcTBo MoAe^eii Li3 30 (oHAeHcoll,|4 E^ofra

3oMep3oror yxe npL, 5 'C No 3To, BepoqTHo, Mo)(Ho

3o(p6rTb f o3o B ren^oii E8pone. Ho B Poccr4L4, fAe

cpeAHrr HoppGqn reMnepoTypcl 3o speMr oron/

Te^bHofo ce3oHo fopo3Ao HL4)<e (B OMc<e, HoFprl

Mep, 3ro -10 "C, o n/(oBbe 3Ho.]eHur i,4or),r Aoxo-

ALrrb Ao 30. -35'C), 3To croFoBrarcr npenrrcrB[eNr.

O6oiira efo nbroorcfl po:HbrM, cnoco6oMLr Hofpr4-

Mep, co3AoHreM Atac6o^oHco B no^b3y BbTt)(r1 HoA

npLrro<oM Bo3Ayxo Ho TofAo or<yAo 6yAeT 6porbct

Bo3Ayx B fepMeruqHoi <Boprape? no^yloercr, co3-

AoTb To<oi At4c6o^oHc Mo)(Ho lo^b<o (onpoK/Ab Bo

H/eM) Bbrr)(uoiiBeHr  fl jr4r,r.

Apyfotr cnocob - rlcno^b3oBoHle AonoAH[TeAb
Hofo 3^e (Tpo (o^opLroepo, (oropb 14 xorb ,1 no3Bo^reT

3(CnAyOTrlpOBOTb Cr4CTeMy npL,l Hr1301X Te[4neporypox,
( coxo^eH14rc, Bo!uBoeI npI He<olopbx reN4neporypc]x

no)(L,1porb cqMbia Aopofoi BLA oFepfl4L/ 3^e(Tp,a!e-

cKyto. O <o(oir 3Hepfo3ooeafBHocrn Mo)(Ho foBo

npx60pbr c pereHeporopoMx
B 'on tp,  .  p /6opoB /  o b )6 pa o-a

pcrrop - Bo3AyxonpoH,rUoeMb ii Ten^oeM(f ii 3AeMeHr,
(oTopb,l npL4 npoxo)(aeHfrl <oMHoTHofo Bo3Ayxo

t . I

I npMro,rHbriBeHrurrrop;
2 - BbrnxHot BeHrhnrropi
3- nepeKpecrHoroqHb i

P.c.1. PeKyneporrBHun npu6opWRG-K or N4ellem



Too^truo 1 CpoBHrre^6HOt xopoKrepucr4Ko rpH6opo3aeqeHrpo^bHon BeHrn^tqxx c peKynePoropoMr'l

npou.soaur€nbHocrb, M'/,{ |(nA,%
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HO(OftArlBOer ren^o, o 3oreM oTAoeT ero cBe)(eMy

PeteNeporop HenoABt4x(eH, ToKogl cl4creMo 6o^ee

npocro ,1, coorBercrBeHHo, HoAe)Go B 6bLry
qepe3 percHeporop np,16opo, ycroFoB^eHHofo

B Hopp(Hoi creFe, noc^eaoBore^bNo npoAyBoerctl

.  Holo^o .oM-o Hbl , , l  BorA)^ Fopy y o ioe\4 'Ba ,4;

Bo3Ayx BHyrpB noMeL{eHr4tr 3To AocrLfoercq nep[o

AulecKr4M peBepc,lpoBoHL,leM BeHTr^tropo fAoBHb e

fpe|4My!.lecTBo pereHeporopoB nepea pelqnepo-

ropoMr/ - 3ro Hec(o^bKo 66^buoq 3OOeoYBHocrb

14 ycroir,r/BocrE ( 3oMep3oHr4rc, noc^eANee onpeAe

Aterct reM, 9To B pefeHeporope (poMe IeFAoo6Me-

-o ocy-uec EA!F.rc v  voccoo6MA BoJBool  ooLl , /

OCrb B O,4 pr / fo  OVv BO'A\ ,<Y /  _De'q 'T l lo t l la ;

noAHoMy BbrcyL!rBoH14rc oIr,,,locoep$ noMeuieHut

B 106^ 2 npvBeAeHbr ocHoBHbe nopoMerpbL roo4x

npv6opoB, o Fo p|ac 2v3-r4xycrpof icrBo.

U3 oco6eHHocrei, npL/cy!.I,lx eroil fpynne, Hp(Ho

orMer4rb BnepBbe npvMeHeHHyo OupMoi InVENTeT

fiae|o cvHlpoH143c1 Ur4r,1 po6orH HecKo^bK/x np|46opoB

B po3Hbx noMeqeH,atlx, (olAo oaLrH np/6op ocyllecr-

B^reryAo^eHre Bo3ayxo, o apyfo, BE flo^Hter npLrroK,

3To ro3Bo^ter o6beArlHl4Tb MecTHbe |lo r4cno^HeHl4fo

npL,16opu B cerb, 06ecne,r|43oro!.lyro ^y!tl]t1i Bo3Ayxo

o6MeN no Bce, (BoprrPe,

CpeA,1 3roi fpyFnbl BblAe qerct poccLic(on po3_

po6orKo VBP< 50, OHo co3AoHo to ocHoBe onslro 3(c

n^yorotlt4h B Poccl,lra poHee Bb nycKoBlll4xctl npu6o

poB (3KorepM-01r, L(oropbe, Ko( r,'1 y <por,lHcKhe ,,TBL,]H-

Opeu) ,1 nPeBeHroo, tB^t^,acb npqMbM (AoHoM HeMeq_

(ofo lnVENTer'o CoxpoNr,lst!/tj ocHoBHbE po3Mepb

yBPl(-so fopo3Ao Ayque np,acFoco6^eH ( r4cno^b3o-

BoH rc B MHoro3ro)Gbx .AoMox 1,1 xo oaHoMy (-40 "C

r,1 HrD(e) poccfic(oMy r(^LMory K IoMy )(e npL,16opb

VBP< cnoco6Hb L( oecFpoBoaHoi'l crHxpoH,l3ollr,rl,r

((orAo oAfio (oMHoro ae^oeT *BAoxD, Apyfcl9 - (BblAont.

Bb txHog n AeqeHTPoAbHoq
BeHTnACqHC
Ar^.  y- i . reu-oo -ar 'Me FH/ 'q no/6oooB Ae-e. l

Tpo^bfioi 3Hepfoc6epetorcule;1 BeHTr4AtqLL Bo(Ho

noFrllb, lTo Bce oH/ tlB^tlorctl coMoAocrqlo']FlbLM/ Ecn Lr

poHee B Ko,recrBe no6yarre^t Bo3ayxoo6MeHo c^p(l1_

Ar4 Bbrr)Gbe ycrpoiclBo B noAcoofibx noMe!.1eH,1tx

L(OTOpbe (OpMOH|4!HO B3OI4MOAeiCTBOBOAh' CO Lle^t-

Mri B o<Hox, To a^tt no^HoqeHHoli po6orbr onyccHHblx

np/6opoB Bbrrtx(4 npocro He Hp(Hb t1M ocroerc9

cKpoMrrot po^b MecTHb x orcocoB, yao^troull,rx BpeaHo_

cr,l roM 14 TorAo, rAe r,! Kolao oHl4 Bbae^t ,olct

To ecrb o6ycrpoiicrBo B (Bopl4pe o6uleobMeHHor4

SeHTrl^rqf/ c npL,lMeHeH|4eM AeueHTpoAbHbx 3Hep-

2 - HaplxH brt onaHeq;
5 BNyrpeHHrt QnaH€|{
6 - peBepcuBHbrt BeHrL4nnropi

Pxc.2. CxeMo npx6opo InVENTeFI4R



roc6eperopu.lr4x np,46opoB He orMeHter sbrrtDKHEx

crcreM, Ho lro6br yao^eHue qepe3 Fl,.x ref^ofo 3o3

Ayxo He BpeA,,rAo 3Hepfoc6epe)KeHup, Heo6xoauMo
rpeaycvo pe b BorMor'Hocro |epaBoao yc-po-c-B

Bbrrr)<Foi BeHThA,]lluM B Hepo6olr4i pero.M, (o|Ao noa

co6Hbre noMeuleN/q He rlcno^b3ytcrct,

AocrorolHo ycToHoBt4Tb sbtrDXHbe BeNrL,l^flTopbl

c |pt4Hya|4Te^bHo 3o(p6BooL{t4Mt4ct KAonoHoMl4

PbHo( npeAocroB^ter AocrologHoe (o^l/gecrBo ro <ux

ycrpoicrB, Honp/Mep (BeHTc 100 MABTH". rlp/ro(

Bo3A)r(o a r <oMneHcoq Ll Bb|rr)(1,1 6yAer o6ecne-
geH aeqeHrpo^6HbrMr4 npv6opoML,r 30 cger noHl,lxe-

Hr4t aoBAeHIlq B GOpTMpe np/ B<AtOtteBUl4 BbrtxHofo

BeNTL,l^rrropo OopMr,lpyrou],licq nprl oroM a|ac6o

AoHc Me)<Ay noro(oMr4 B ren^oo6MeHHrKe nph6opo,

(oHeqHo, cHr,,r3r,lT 3OOe<T Bfiocrb eHeprcc6epexeHL,rt,

Ho nocKo^bKy B o6bsHoir GoprL,lpe noAco6Hbe noMe-

uteFiLlr r/cnonb3yorct Ar4llb 5-10% BpeMeHL,l, 3ro cHr,l-

) <eH/e He 6yAer (orqcrpoo[,]Hb M,

To(oq rexHo^oft,lt orHfcAb Fe HoBo, coBMecrHoq

poboro o6L{eo6MeHHoil BeHrr^erlL,lL,l u MecrH6rx orco-

coB B npor13BoacrBeHHbx roMeueN/ttx t4 o6Ll-lecTBeH-

Hbrx 3AoHuqx xopolllo l/3BecTHo cneq/o^l,lcToM .lTo

(ocoercq cHtxeHL,lt o6teMo BeFirt^qlll,lu no Oo(Tr4
,rec(oir norpe6Hocr4 (crfHo^y ypoBHq B^o)<rrocrr4),

IO 3rOT ftp'4Hrl n y)(e AoSHo 1,1 Lllr4poKo np/MeFtqeTct

B Pocct4L,1 B crlcreMox (Aepe<or. Po3Hl,ltlo A Urb B ToM,
,tTo B HOUeM CAylOe OBTOMOTT4qeC(1,1 CHT4XOeTC' BeH-

Tr4^fl.lr4r ro^b(o noAco6Hbx noMeL{eFvi, o 3o3Ayxoo6-

MeH xol^oir 3oHB np/ 3ToM coxpoH9ercq Ho ypoBHe,

BbbpoHHoM norpe6,lre^eM, u npfiToM c BbrcoKo, cre

30KAto,{eHue
Becb onl4coHHbri r(^occ npr46opoB o6tuoH c8or,1M

nogMeHheM repMerrqtsbM oKHoM u npr13BoH, npe)(Ae
Bcefo, BoccroHoBL,lTb 3AopoByro orMocoepy u KoMOopr
Ho, npro6peroq fp 6opbr c qe^brc BoccroHoB^eHtltl
'ovoopro B ror.)nope Hot ,Boo-/oe / ao) e Fe c oe

Prc.3. CxeMo npmopo YBPK-5o

Mtcb K co (pouleHvo norepb ren^o, norpe6me^b cBor,1

Mt4 aeHbfoML, fo^ocyer 1,1 3o oHepfoc6epe)<eHt1e,
E^ofoAopr (nA ao 90% 314 oTHocL,rre^bHo Heao-

poft/e ycrpoircrBo noqrl B 10 po3 coKpou]o|or ocHoB

Hyto ao^lo norepb Tefl^o B )Kl/Abe, cHM)<ot noqTh

B 2 pq3o 06!1ve 3orporbrHo oroflneHre.

Ocroerct ro^b(o co)Ko^erb o roM, 'tro ocHoBHbM

norpe6/re eM np/6opoB no(o ocrororct He npoe<T

Hbe L crpo[Te^bHbe oproHt3otll4r.1, o']ocTHbli noTpe-

6l,lTe^b. EBponeic(,1i onbr noKo3brBoer, 9To l4cno^b3o-

BOHl4e AeqeHTpOAbHbx pe(ynepoTr.lBHbx BeHT,lntlqroH

Hbx'nphoopoB rB^rercq aeircrBeHHbrM,,rHcTpyMeHToM
:Hepfocoepe {e-/q v r.oMooo-o, 1,4 Bro/Mo^eicrBvF

Me)(ay crpoMTe^bHoir oTpoc^bro r,r po3po6orqvKoMr,l

l,1 nporl3BoAr4Te^rML,r roKr,rx np/6opoB 6br^o 6b no^e3Ho

o6eL,1M cropoHoM, r

6 peBepcuBHbrhBeHrunrrop;
7 peurerKa co BcrpoeHHbrMr,r

OxnbrpoM '4 KnanaHoM
c aneKrponpuBoAoM

To6^aqo 2 CpoBHur€^bHoc xopoKreprctno npr6opoB aeqeHTpo^bHon BeHrtr^eqnu c peteHeporoPoMu

nporssoaurenbHocb, 3/'{ KNA,%
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