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Coglauuoe roc"lje Be"nrxoil Oxu6pscxofi
coql{ aJr ricrn qecxofi peBo.[ IouH H coBerc Koe f HAp o_
ryp6ocrpoenue B nacrofl i lree BpeM, 3aHHrraer
o.lHO H3 BeAyulHx r\{ecT ts Irl l lpe. Ha oTeqecTBeH-
Hbrx ruApoaJreKTpocraHttr{rx u 3a py6exorrl
3Kcnrryarup)rercfl 6or'tturoe Kod,tHqecrBo co-
BercKHX ru4porvp6uH pasuoo6pasuux rHnoB
o6urei;r \{orrrHocrblo cBbrrue 35 vnu. rcem. Bur_
.14rc[IU]\tCfl AocTItxieHt{etl oTeqecTBeHHOfO fH_
rporyp6ocrpoeHtJrr rrRHJrocb co3AaHrre Kp]-rt-
uefiruux B MHpe noBoporrror,ronacrltbrx rH.{po-
ryp6aH A,rs Bo.nxcxux fOC ulr. B. VI. j lesusa
H uM. XXII  cr ,esna I ( [CC, npoeKrr lpoBaHr.re
H H3|OTOBJIeHHe yHr{KarbHbrx no :\IOUIHOCTH
rt'p6HH paIualbHo-oceBoro runa rJrfl 6parcxori
H l(pacHoqpcxofi f3C. Ha oqepeAu npoeKrn-
poBaHae eu{e 6o.nee ruotrlHbrx afperaroB.

flporpecc s rro6ofi orpacJru rexHr.rKu co-
npoBoxAaercs HerrpepbrBHbrru pa3Br.trr.rer{ KoH_
crpyrUNft MarxuH H MexaHH3r\{oB, nosBJIeHHeM
ece 6ortrxero r{HcJra uHxeHepHbrx peureHuii, sa-
qacTyro cr.tJrbHo oT.rruqarculuxcg Apyr oT Apyfa.
flporpecc rr.rAporyp6ocrpoeHus rar{)Ke He or_
paHHr{HBaeTCg npOCTbrrr{ yBe,'rHr{eHHeI{ pa3MepoB
H MoulHocreri arperaros. 3a nocJreAHue ro,[br
B CBg3 H co cTpeMJIeHHeM noBbrcriTb SKOHOI{HiI-
Hocrb rnAposHeprocrpoureJlbcrBa e CCCp u
sa py6exou HaurrH npr{MeHeHHe ruApoMar.[r{Hbr
NPHHIIHNHAJIbHO HOBbIX THNOB: ABYXNCPOBbiC,
.qHatoHaJIbHbIe, ropH3oHTanbHbre KarrcyJrbHbre,
o6parnuue a Ap. Orrrleqaercs HoBoe KoHcrpyK
rHBHoe BbrnoJrHenue ryp6uH u3BecrHbrx rr{noB:
p asp a6aruna rorcs npoeKrbr AB y x KoJrec H brx B:!p;.-rliiian 

rsux KoBruoBbrx ryp6n u, BHoBb cos,qarcrca
ropHSoHTaJrbHbre rHApoafperaTbr c BbrHeceH-
HbrM 3a npeAeJrbr nporovHofi qacru reHeparo_
poM. Eo.uruoe KoJrlrqecrBo HoBbrx KoHcrpvK-
uuli ropH3or{raJrbHbrx afperaroB norBr{Jrocb
B CBg3H C HCnOJIb3oBaHHeM 3HeprHH npHJIHBOB.

flpu 6o.nsruou pasHoo6 paadl 
"srno.r,uesHuxa 4elicrnyrorrr.tx r{auluu nu6op onruMarbHofo

BapHaHra npH npoeKTUpOBaHr.rH HOBOTO V3Jra
vnn rreJrofo af pef ara rB.rtrerc, cepresuoft
npo6.neuori Aa)Ke Anfl AocraroqHo onbtrHoro
KoHcrpyKropa. f lpe4.naraeutrfi cnpaBoqHnK co-
craBJreH c ueJrbro noMoqb KOHCrpyKropy rH.IIpo_
ryp6aH B Ka>KAoM xoHKperHoM cnyqae npHHrrb
Bo3MoxHo 6o.nee npaBunbHoe H paunoHaJrbHoe
peureHHe.

Bonpoclr KoHcrpyHpoBaHuq ru4poryp6nH
IgAp_o6Io risrrox(eHbr __ B r,aouorpitinax
H. H. CuHpHoa-a; H. H. I(onaneea; C. A.' ipa-
HoBcKoro, B. ,\,t. Opro u JI. l. Cuolrpona;

NPEAI,ICJIOBI4 E

f .  C.  i l |ero, leBa H IO.  E.  lap i iaau N 1p.  Tex-
Ho,r rofHrr  xpyfrHoro r l r lpor l rp6ocrpoeHnrr  pac_
cMorpeHa B Kurrre 3. .,U. fallse u A. f l. fo,rrg_
uepa,  Bonpocbr l ronra)Ka - -  B uoHorpaQuax
K .  I l .  f l o ; r yu rxuHa  u  f l .  @.  eu repuaua .
l{Nreercq pflA TpynoB no reopHH H fHApaBJrr4_
qecKoMy pacqery ru4poryp6r. rH,  BonpocaM npoq_
HOCrtr  H TeopHtr  per \ ' . . tHpoBaHHff .

[1pe,1larae:utrI ci lpaBoqHriK He tBrrrflerc,
notsTopeHlret\,r paHee Bbrnyu{eHHbrx KHHf IlO
ru4poryp6ocrpoeHr{ro. OH co;1epxHr Saxrrr_
qecxufr rrarepl{aJr no BL,rlryneHHbrsi JlM3
rr X Tf3 rr4Aporvp6xHaM 14 Bcnor{orareJrb-
HoMy o6opy4onaHxrc, a raK>xe pexor{eHAa-
ur.n{ no r{x KoHcTpvKTHBHOMy trcnoJlHeHHI.O,
ou6op y Nrarep I{aJIoB, Tex H It Ko-gKoHoM Hr{ecKorrv
collocraBreHHIo I 't r. .1. Pac'{erHlre Qop;uynrr
AaHbr Jrutub n rofi rrepe, B xaroir oHH Morvr
noHa4o6ursca npH npeABapHreJrbHbrx r tpopa-
6orxax o6opyAoaaHng. OcnoeHoft 1'nop B KHHfe
cAeJIaH Ha Bonpocbr, HenocpeAcTBeHHO CBg3aH-
Hbre c nu6opou napaMerpoB ragporyp6aHbr, ee
KoMlroHoBKH H KoHcrp-yKuHH. flpu cocrawreHun
cnpaBoqHIjKa aBTOpbI CTpeMHJII{Cb H3,lO){{ATb I{a-
Tepr{an BosMoxHo 6o.nee npocro, 6ee ruulHero
3a f poMox{,[eH Hfl TeOp eT]r qec KHr\{ H,[,eTaJr s[{ H.

.(onoauureJrbHbrM cnpaBoqHbrM MarepHanoM
Moxer cJryxuTb noMeuleHHbtfi s xouue KHt{r}t
cnucoK oreqecrBeHHsrx crareft u uoHorpaSuri,
nocBgrqeHHbrx npoeKTHpoBaHHrO H pacr{eTy ru_
ApaBrHr{ecxux ryp6uH.

hasul I u II Hant{caHbr Jl. f l . bpourureri-
HoM, B.  E.  lontqnHuu,  H.  H.  VMuxossrrv l
uH.14.IUpnpo, rrraBbr I I I  u IV -  . I1.  f f . -E-pctf t -
urrelinou, B. E. fo.nt4uuuu, H. H. po6y-
xou, H. H. Vlrlrxostrrt{, V. A. Llorusurrl n
14. 14. I I Ipupo, r ;r .  V -  A. H. fepuaHou,
r.n.  VI -  H. H. KoHosaropsru N H. H. po-
6yxor ' . r ,  nn. VII  -  

"{ .  f l .  bpouuref iHon,
B_. E. fo.rr tAuHbrM u V. V. l l lpupo, r .n.  VII I  -
JI .  f .  Epouureftsorr.

Anropu 6larogapuu npo$. VI. H. Cr,rup-
HOBy 3a ueHHbre 3aMeqaHHrr no pyKonr{cn
H Bbrpaxaror npu3HareJrbHocrb HHx. "rll l3
K. f. Mopososofi ea 6orsuoft rpyA no cocraB-
JleHHrc ra6nuu rexHurrecKHx noKa3aretefi ru-
.uporyp6HH.

Bce salueqaHHg no MareprraJlaM, noMeuleH-
HbrM B CnpaBoqHHKe, aBTOpbr npocsT HarrpaB-
Jrrrb B Jleunurpa,qcKoe orAeJreHHe HgAareJrb-
crBa <MauruHocrpoeHr{e> no aApecy: JIesHu-
rpaA, ,I[-65, yn. AsepxHHcroro, 10.
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TJIABA T

OCHOBHbIE NAPAMETPbI  f  HAPOTYPEH H

1. O6urpre

fugpao"ruuecxoli ryp6uuofi Ha3brBaercfl N{a-
ruHHa, npeo6pasynular  NrexaHHqecKyro 3Hep-
fl l lo noroKa BoAbr B 3Hepfur.o apaur,euux pa6o-
qefo KoJIeca.

BansI  KpynHbrx r r l4poryp6uH, KaK npaBu"rro,
HenocpeAcrBeHHo coeAr.rHrrroTcs c BaJ'roM po-
Topa feHeparopa gneKTpuqecKoro roKa. Vcra-
HoBKa, coAeplr(aqarr rHAporyp6uHy H coeAr.r-
sensuft c Heft reHeparop 3neKrpur{ecKoro roKa,
HasbrBaercr rHApoafperaToM.

fIoA uoulnocrbro noroKa nonuMalor pa6ory
B eAHHr{uy BpeMeHH, coBepuaeMyn nog,oft npH
nocrynneHlru c BepxHero 6reQa s HuxHHfi.
3a orMerKy BepxHero 6teQa rlpHHr.rMator:
B npururorunuoft f3C - orMerKy ypoBHs BoAbr
HenocpeAcrBeHHo nepeA nfiorHuoil, B ,qepu-
saqnoHuoft fAC - orMerKy cso6oAnoft no-
BepxHocrH BoAbr B HanopHoM 6accefiue.

Moulsocrr roroKa BoAbr npr{ ero nporeKa-
HHH l{epe3 ycraHoBKy onpeAeJrflercr no Qop-
MyJre

yQHa" '@{6

Nn: ff-;SBTQ77-6; KBm, -.-(1.1)

rAe y: 1000 - yAe.nsHuit Bec BoAbr s rcf l.u?;
Q - pacxo4 BoAbr n ttslcerc; HAp - Haflop
6pyrro (pasHocrt yAe,rrbHbrx eHeprirfi rroroKa
B BepxHeM H Hr.{xHeM 6re$ax) n ,u.

Hanop, xoroplrri l,roxei 6nrrt cpa6oraH rHA-
poryp6r.ruofi, MeHbrrre Hanopa ycraHoBKt{ Ha Be-
IHqHHy norepb B noABoAf l lqHx coopy ; (eHHf lx
ruApooJIeKrpocrarrrruH. Pa6oquil Harop rHApo-
r/p6uHn onpeAe,'rqercq KaK pa3Hocrb yAe,lluorl
3HeprHH BoAbr Ha BXoAe n ryp6tuHyro Karlrepv
H B OTBO,{SUIEM KAHAJIC:

onpeAeJreHHfl

,{ecxoil 3Hepf HH, yqHrHsa}oiltHfi HepaBHoMep-
HOCTb pacnpeAeJreHHs cKopocTH no ceqeHHro.

HH4erc e coorBercrByer BxoAy n ryp6uH-
Hyro KaMepy, HHAeKc R - cer{eHHro oTBoAfl-
ulero KaHaila, I.{MeIoqeMy HauBblcll]vio oT-
MerKy ceo6oAHoft noBepxHocru.

flpu pa6ore fHApaBrHr{ecxoir ryp6uHbr t{acrb
aHeprHr.r noroKa repsercq BHyrpH cauoii ryp-
6ugsr. f lo.[egHaq MourHocrb, Koropas Mo)Ker
6url no.iryueHa Ha Ba"'Iy rnApaa.nuuecxofi ryp-
6uur l ,  paBua

( r .3 )

fAe I - no.nuuii K. n. A. ryp6raHu.
B saeHcHTvlocTH oT BIiAa HcnoJIlsyenoft pa-

6oqulr KoJrecoM 3HeprHH noroKa ryp6nuu 4e-
JrflTcrr Ha ABa KJracca: aKTHBHbte, npeo6pas-vto-
[rr.re B MexaHI{qecKyto pa6ory KHHerHqecK}'Io

ara!- ara\,
3Hepflrro noroKa ,-2,9"=-"

OCHOBHOM

Pr-  Pz
1 t
I

HH.XeKCbr I U 2 0rsocsrcg coorBercrBeHHo
K BXoAy H BbrxoAy I(oJIeca. B arrtaeHslx ryp-
6 u s a x  p r  :  p 2  L r  z r :  2 2 .

K,raccuQuxaI{nt coBpeMeHHbtx rHAporyp-
6uu npHBeAeHa e ra6r .  I . l .  Kax Bl lAHo H3
ta6ruqrr, KJ'IaccbI ru4poryp6nH, B cBolo oqe-
pe,{b, Aerqrcr Ha cucreMbt. Vls peaKrl'IBHblx
ryp6uH B Hacroqilree BpeMq npuMeHrl'orcs cH-
cTettlbI noBopoTHoJIoIIacTHble, nporler'Ir'IepHble n
paAIiaJIbHo-oceBble, H3 aKTHBHbIX B nOAaBJqIO-
qelr 6o,ruullHcrBe clyrlaeB npnMeHgercs' cA'
creMa KoBuIoBbIx rNlporyP6nH.

flonoporuo,'I on acrHble r n.up oryp6n H bl l\'lorvr
6strr ocesHMlt n AxaroHa!' lbHbIl{H B 3aBHcHMocrII
or pacnoJloxeHHs oceft rloBopora .nonacreii
pa6ouero KoJIeca orHocureJlbHo ocx ryp6I'lHrr.

B xaxAofr cucreMe ru4poryp6HH HMeercH
HecKoJIbKo cepnft, xapaKTepH3yeMbIx noAo-
6ner'r Qoprubl aJIeMeHToB nporouHoil r{acrll H
paBeHcrBoM orHocHTeJIbHbIX nOTepb SHepflIIt

r : #  n  K e m ,

npeo6pa:yrcuue B

HHg, H NOIOX(CHHq

,  H  peaKTHBHbte ,

3HepfHIO AaBJ'Ie-

* z r -  z z .  3 A e c s

y  -  P e  -  P n  
* z r - z n l

?

, 
qroS- ohr2p

+ - ttt,t 9 n ( 1 . 2 )

rAe p - cpeAHee AaBJreHHe B ceqeHHH s rcf l,#;
z - BbrcoTHafl oTMeTKa OCH paCqeTHOfO Ce-
qeHLIs B i l; u - cpeAHsfl cKopocrb BoAbt B ce-
qeHl l l t  z  .u lcerc;  a-xoaQSuuueHr KHHeTH-

6



T a 6 n u u a I . l .  K. laccsQuxaqnn ruqporyp6rH

f I  onoporuo.non acrHble

Cucreusl

H a n o P  a , r t

J .uaverp  Pa6overo  xo-
TCCA B , [ '

.Uouluocrr, e rcart

f lponcr -
.nepHbre

Pagua .ns  -

HO 'OCeBt l  e

0 ,35 -9

30-500
(KpynHbre )

2-200
(Manbre)

0 ,35 -7 ,5

Ao 250 oooja.  zso ooolAo r5o ooo

Ax.r l tgHrte

300- I  700
(KpynHbre )

40-250
( rraa.nue)

0 .  36 -5 ,2

B nporoqHoNl rpaKre.  cepuu fHApor) 'p6HH
xapaKTepH3yIOTCq BeJIHqHHOiI TaK Ha3blBaeN{oro
Ko$HqueHra 6blcrpoxoAHocrll

n l fu
f i s :  l , lo l  - - -  

n - ; -  ,
H i , H

f lpnee4eunue tser'II{qI{Hbl onpe.{e'lr l 'orcfi
o6brqHo nplt Hc[bITaHHqx Ha MoAeJIH H xapaK'

repr.r3ylor Bce noAo6Hble ryp6HHbl AaHHoi'l
cepHH. BstruenpnneAeHHble BbIpaxeHHs Morvr

6url nepenncaHbl B BIlAe:( r . 4 )

rAe n - cKopocrb BpaueHlls ryp6Hjl s o6luun;
N - rtour,uocrb ryp6utbt B Ksm; fl ._ Haflop'

cpa6arblBaeMblfi ruAporyp6uHoft, B r,.'  
@HsHqecrH Ko3OQHuHeHr 6ucrpoxog,uocrn

rrpeAcraBlYlter co6oir qucr'Io o6oporoB Typ6I'IHbI

ainnoir cepnu, Koropafl npn Harlope I n paz-

eusaer }toulHocrb I tt. c., KoaQQnuueHr 6bi-

I*,"u"t 
I

a : aiD? ttEPiV H . t t3 lcex:  i: v 1 t t 1 v  t t  u t - r L 6 ^ ,  
I  

( 1 . 6 )

u : N t D ? H l t H :  I
- -  - r -  ^ o  IcrDoxoaHocru MeHqerct or 4-10 y ruxoxoA 

" I
;;i i ;*t"uitx ao 800-1100 y 6uclpoxoAHblx :9,8lQiqH lf F D'i **. i
oceBbrx rroBoporHoJlonacrHblx rr'raporyp6-lls. oa- )
Hofr Hs resl-enqnft pa3Bnruff ruAporyp6ocrpoe-
HHs eB.rrflercfl noBblrreHne KogQQ"o"atit"u "O-"- B 3roM cnyqae oHH yAo6HbI Ars onpeAe-qe'

crpoxoAHocrr.r ryp6'H, qro np' ta* *a-"o*- HHfl ocHoBHbIx-napaMerpoe ryp6nHu'

HocrH H Hanope no3Borqer noBblcl,trb .*opo.* Oo-rylynu (l'5) cocraBJIeHbI B npeAno"Iox(e-

BpaqeHgs ryp6uutr H yMeHbulltrb .uBlp*ot HHI{' r{To oTnocl'lreJlbHble noTepu y Bcex no-

r.r crorrlrocrb r'Apoarperara. 
"-r----- 

Ao6sux Typ6r.rH oAHHaKoBbr H He 3aB,crrr or

KoaQQuuueHr 6ucipoxoAuocru..o6Hqno slt- AI'IaMerpa 
'pa6ouero 

Kon:c1', OAnaxo B Aeft-

qucJrrercfl HJrLt 11p11 iotlusanssoa 
"ournoat* 

crenre;tsuotrn K' n' A' ryp6nn oAHoft cepna

ryp6uHu LI pacqerHoM Hanope, 
"n" 

np",t,nop" |i::a:y"erIHrIeHI{eM 
Hx pa3MepoB H MoulHocru'

H MOUIHoCTH, COOTBeTCTByIOUIUX 
"U"a"""n!- 

nocKoJIbKy OTHOCHTeJIbHaq AOJIT IHApaBnl'r-

HOMy 3,Haqegr{rc K. n. A. 
-- - - 

--*-'igqxyx, Mex4HUrIecKHx H o66eMHbIX norepb

flo'uuo Kosqs'rlr.reHra 6brcrpoxoAHocr';ffi;=to6ureM 3ffirer'qecKoM 6a.nauce ryp6tFi;{ *"**"-

xapaKrepHcrLIKH rn,qporyp6uH',qaHnofi cepHH n"A3a.-

npsMeHrrorcfl raK Ha3brBaeMbl. np"u"aJn'ilo* - --Pg:- 
o6osHa'I'rr nonHuft K'n' A' qepe3 q'

Berr HqH Hbr: npHBeAeHHa'r cKopocrb "p"*;;;;;" |ffi T: ffi:Y'AJ. {; ]""ffi# "riuJ#:
npr{Be,:teHHblft pacxo4 Qi 

" 
npn"eAeHHas Molq- HI4fl Anf npI{BeAeHHblx Be'[HtIuH npuMyr BHA:

Hocrb Nt. flpuneAeHHble BeJIHT{HHbI npeAcraB'

rRrcr co6oft coorsercrBeHHo cKopocrt, Bpaue-
Hvtfl, pacxoA H Molr{Hocrl ryp6unlt Aanrioil
cepux.- uueroqeft AHaMerp pa6ouero xoneca Lu
u pa6orarcqefi npu HanoPe Lu.

B nepnoru npu6.nH>xeHIrI'I npr.{BeAeHHbIe Be- Qt :
.rrHqr.rHbr noActlI.{TbtBalorcs no Qopltylau:

,  n D r - t " k .
n t : - - - = :  l /  = - t,  

v H  y  , t e n

a 
.tqu, 

- f ",1, .
= : - - - = - - - a t  - l l - t

D'iltH nq V \,*

- r D t  l
t t q  ' l

n l

N qylsr, _ /. W

Oia {F l,'rlq J/ 
rla,u

I

I
t
I

I
I

( 1 . 7 )

I

Q ;  :

I t  
l  

-

a
f iYn ;

A/

(  r .5 )
3aecr uHAeKcoM ,t o6ogHa'{enH 3HaqenI'1fi

K. n. .u.. MoAeJIH, 6es I 'IHAeKca AaHbI K' n' A'
natypuoft ru4poryp6nHu, Anff xoropol't noA'

cqnrblBalorcq npHBeAeHHbIe BeJIHqI'IHbl'

I
il
t

oln {E 
'



(oe@rauueur 6ucrpoxoAHocru uoxer 6ltrs
BblpaxeH u r{epe3 npHBeAeHHble BeJII ' lqHHbl:

nr :3 ,65n ,  V  ' l t ' l  '

Oc HosHsrN4 r.r onpeAeJlstoxruMtt napaMerp aM H
rulpao.nNuecxoit ryp6uuu rtBJIIlorct: H -
pa6ovuft Hanop; Q - pacxoA BoAbl; rV - uout-
Hocrb Ha Baily ryp6nHot; trn, tLp - HopMaJIbHas
H pa3foHHaq cKopocrn Bpall leHllf l; n, - xoe$-

QnUneur 6uc'lpoxo4Hocru; Dt - HoMI4HaJIb-
Hr,rr? Auauerp ryp6nxu; I - xoo@uuueHr no-

Jle3Hofo g,efictnna; o - roaQQlIqHeHr KaBLI-
TAllHI,I.

flpu pa6ore ^ ruryHuxx npoucxoAur
HenpepbrBHoe xore6anse ypooneft 6reQon,
BcJreAcrBHe vero pa6ovnft nanop typ6nuu ue-
Hsercrr. llpu npoer<tupoBaHun ryp6uu o6H,{Ho
3aAaIOTCg MaKCHMaJIbHOe, MI{HHMaJIbHOe LI pac-
qerHoe 3HaqeHnfl Hanopa. flo4 pacverHblM Ha-
nopoM nouaMaercf, MIlHxMaJIbHuft uanop, npH
KoropoM ryp6nHa Aonxna pasBr{Barb HoMH-
HaJrbHyro Mou{Hocrb. B orAeJIbHbrx cflyqaqx
npH npoeKrr{poBaHHr{  ryp6nHu Mofyr  3ana-
Barbcs cpeAHeB3BeuresHuft Hattop (xapaxre-
p usyr,outufi cq Hau6on uueii orsocure.il rHoft npo-
AoJrxHreJrbHocmro) H rycKoBofi uanop (,qng
cJryqas BBoAa ryp6Hu B 3KcnJIyarauulo np14
He rroJrHocTblo 3a[oJrHeHHoM BoAoxpaHHJIIrUe).

3a HoMHHaJIbHuft Anamerp typ6uuu ttpH-
HHMaeTCfl: y OCeBbrX H AHafOHa.IIbHbIX nOBO-
poTHoJronacTHbrx H nponeJlnepHblx rIrApoTyp-
6nH - AHaMerp oKpyxHocrn rol{ex nepece-
qeHnr ocefi lonacreft pa6ouero KoJIeca c no-
BepxHocrbro KaMepbI pa6overo KoJIeca
(ptrc. I. l , a a 6); y paauaJlbHo-oceBblx ruApo-
ryp6nu - Hau6onuuruft AHaMerp pacnoroxe-

8

HHr BxoAHbrx KpoMoK .nonacret i  pa6ouelo xo-
, reca (puc.  I . l ,  a) ;  y  KoBrxoBbrx f r . iAporvp6nu _-

AHaMerp oKpyxHocru, coocrioi 't c pa6outnt xo-
JrecoM lr xacate.nugoii K octt crpyH, Bbrxo.xn-
u re i r  Hg  conna  (pnc .  I . l ,  e ) .

B coorBercrBHr.t c fOCTor'l 10596-63 H
<Houenx,raryporl KpyrlHbrx BeprHKaJIbHbt\ Ito-
BOpOTHOnOnaCTHbIX n paAHaJIbHO-OCeBblX fH-
apotyp6uu> B oreqecrBeHHoNI rl4Aporyp6ocrpoe-
HHH yTBepX{AeH pgA Holvll lHa!' lbHblx AIIa\leTpoB
ru,4poryp6uH. [, 'rr paAHaJIbt{o-oceBbtx r1'p5utt
.fonycKatorcr ue6onrurue orx.toHeHHtt or Ho-

MnHaJIbHbrx ggaqeHufi AuaMerpoB B cropoHy
yMeHbrrreHun B npeAeJlax He 6olee 390 . 3ril
oTKnOHeHns He BJI H frIOT"' H€*OCTafl bHble p a3l{ep bl
ryp6uHur H He orpax(alorcs B MapKe.- 

llpu pa6ore rtlApaBrl'Iqecxofi ryp6HHbi B He-
Koropblx 3oHax npororlHoro rpaKTa a6co.nrcr-
HOe AaBJIeHUe nOTOKa MO)Ker ynacTb Hlrl+ie AaB-
JreHHff napoB npn .qaHHoft TeMneparype, BcJIeA'
cTBr{e qero MoxeT BoSHnKHyTb CJIOXHOe t}l lelt-
qecKoe rBJIeHHe, Ha3blBaeMoe xasutaqueir. Ka-
BHTaqHrr npotBnflercfl B Bo3HHKHOBeHHU B nO-
TOKe MHOXeCTBa sanoJIHeHHbIX BOAqHblu napolt
irJrH BbTAeJIL.IBIITIIMLIC' l.'13 BOAbI ra3aMu KaBI'l-
TaquoHHbrx ny3blpbKoB, o6teAnueHHblx B TaK
Ha3brBaeMbre KaBI{TauHoHHble KaBepHbI. f lpu

ABr{XeHlr}r BoAbI no npoTorIHOMy TpaKT}' Typ-
6uHu KaBHTaIIUoHHble ny3blpbKlr (KaBepHbl)
nonaAalor B 3oHy 6olee BblcoKofo AaBJIeHI'{R
u pa3pyuarcrca.  Paspyueulre KaBepH conpo-
BOXAaercr yAapaMl.r, npHBoAquInMH K lxyMy'
nu6pauuu arperara H K pa3pyuleHnlo MarepltaJla

Aeraleft nporoqHoro rpaKTa, a TaKx(e K naAe-
HHIo r(. n. A. H MourHocrH tYP6nHu.

KasHtauHoHHHe csoficrBa ruAporyp6HH qau-

uoft cepuu xapaKrepllsyrcTcfl KaBHTaulloHHbIM

PsC. I . l .  K OUpege.neHH19 HOMttHanbHoro AHaMeTpa pa6overo K9JIeqa lu4poryp6uuu



KO3QSHUI{eHTOM o, Koropbrfi nponopUiloHaJreH
oTHOtrleHr.trc .qHHaMHqecxoro pa3De)r(eHH fl Ha
.'ron,acrsx pa60rjero KoJeca r Hinopv.

KasurauHonHuf i  xoa$SuuHeHr xaxlof t  ce_
pHI l  rHAporyp6rrH onpeAerf lercr  gKcnepr. iMel l -
raJrbHo n na6oparopnu Ha MoAeJqx ryp6uH.
.\ 'c, 'IoBHfl Bo3HItKHoBeHHfl KaBHTaqHH B rHApo-
ryp6r.rue r{orvr 6urt onpe4e.rreHbr qepes BeJru_
t IHHbr,  xapaxreprrbte AJrr r  AaHHof i  vcraHoBKH:
\{ecrHoe 6apoverpnuecxoe laaneHte B,  Bbr_
cory pacnoJroxeHr.rfl pa6ouero KoJreca orHocu-
Te,IIbHo ypoBHfl HHxHero 6seQa (rar uasunae_
\{yro Bbrcory orcaclrsaHr.rr) H s H Hanop Ha
.raHHoi i  ycraHoBKe. B npaxruxe npoeKrHpo_
BaHnrr rH4poryp6nH AJrs oirpeAeJreHr.{rr ycJto_
BlrH BO3HHKHOBeHT.Ts KaBHTaUXU HCnOJrb3yeTc,
Ber'lHqHHa, Ha3btBaet\{afl KaBI{TatII jOHUStrr xoa@_
QuIIueHrou vcraHoBi iu:

r \ la , lor r r lu  ua3blBaror  rvp6uHu,, lHaMe.fp pa-
6oqux KoJrec Koropbrx He npetsbrr raer  i .2 '  n ,
npH HH3Knx  u  0 ,5  i l  npn  Bb rcoKnx  HanoDax ,
a moulHocrb cocraBjreer He 6o,ree 1000 rcem.

_CpeaH urtr r.r Ha 3brBaror ry p6r.rH rr c AH aMerp oivr
pa6overo KoJreca He 6onee-2,5 st  npr . t  HH3KHX
n 1,6 u npf i  BbrcoKl tx  Hanopax.  

'Mousocru

cpeAHHx ry 'p6uH He npeBbrr laer  lS 000 rem.
luauerp pa6overo Kojreca KpvnHbrx ruApo_

ryp6uH B rlacrosuee Bperrs npessruraer lb ,u
y noBoporHoJronacrHbrx r.r AoxoAnr lo 7,5 u
v paAnarbuo-oceBbrx ryp6r lH.  Mou{Hocrs Kp},n-
Hbrx_ ruAporl 'p6ilH rrpeBbruaer 500 000 rcem.

A, ' rq pear i ruBHbrx ru4poryp6nH cocraBJeHa
HotreHKJrarypa, cyulHocrb xoropofi saK.rrrc_
qaerc.fl B Toru, qro Becb eepoarHsrri Ha npaKrfiKe
.{Hana3oH npHNreHeHHq peaKTr jBnbIx rvo6l l i r
no Hanopy (3-500 .u)  pasduzaercf i  Ha 1,uai rxu.
oxBaTbrBaeMbre HaH:\{eHbuJr.tM qHcJroM 3apaHee
ycraHoBJrenHbrx Hopr{aJr bHbrx runoB (cep uri)
pa6ouux KoJrec. Pa6oque KoJreca onHoro runa
[poeKTHpyloTc.rr Ha o!]tHaKoBble 3Har{eHH, r\{aK-
cHMaJrbHoro Hanopa r{ HMercT 6.[Hsxlle 3Ha_
rreHlrfl Ql, nt 14 o. Pa6oqne KoJreca oAHofo
TLIna He o6gsargltHo AoJ)tHbt Hl{eTb feol,teT_
pflqecKlr no,4o6Hrre nporoqHbre riacru, BCJIeA-
crBHe qeto oAHH THn pa6overo KoJreca r\toxer
BKJrrcqarb g ce6q HecKoJrbKo ceouli.

Houexx.narypa oxBarbrBaer KpynHbre no-
BOpOTHO.IIIOnacTHbre v pa:'I(ualrbHo_oceBble rH-
Aporyp6nHbr BepruKar'rbHoro HcrroJrHeHHq c nLra-
MerpaMH pa6ouHx KoJrec: y noBoporHoJronacr_
uux ryp6r.lu - 250-10b0 cn, v paAHarbrro-
oceBbrx ryp6un - 180-850 in.

HomeHrlarypa vcraHaBJrHBaer:  a l  MapKH-
poBKy ryp6Hnu;  6)  runur  pa6ouux Kor, rec B co-
orBercrBla c HanopaMu; e) runu ycraHoBoK
(pacnonoxeHr{e Ba.[a H BbrnoJrHeuue ryp6Hu-
|oft xar,repu);_ r) ocHoBHbre pa3Mepbr iyp6uH
(4uauerpu pa6ouux xoJrec Di, auir,lerpbr oK-
pyxHocrn pacnonoxeHHs ocefi HanpaBJrslo_
rrlax JronaroK Do, Bbrcory Hanpaaiaro_ulero
annapara b o, BTVJIoqHoe orHoueHue 4uu, 14
T .  n .  t .

Houesx.lrarypa 6aanpyercr He roJrbKo Ha
HI\tercIIIHxcs B Hacroflrrlee BpeMr rnnax pa6o-
tlr,rx Ko,rlec, qacrb Hg Koropblx Moxer 6rrrt
npHMeHeHa .nn6o nenocpe.dcrBeHHo, nu6o flocre
Hexoropofi ,qopa6orxr, Ho H r{a o6pasqax eue
He co3AaHHbIX, HO HMeIOUIHX TeXHHqeCKH .AOCTri_
)KHMbre napaMerpbr. Taxrre Ko,reca .HaN{er{eHbr
B HOMeHKJraType npofHo3Ho, Ha ocHoBaHHH
HMeIOU{fixcq pacqeTHbrx tr 3KcnepHr{eHTaJrbHbrx
MaTepHa.rloB.

HoueH.x.narypa se ro,rtxoJ$uxcupyer 4o-
crurHyrufi ypoBeHb, Ho lr onp-e1e,rr-ei ga"rr_
Her.Iruee pa3BHTue Hcc,treAoBaHufi no co3AaHHro
pa6ouux KoJrec c 6olee BbrcoKHMr.t rexHHqe-
C K H M H  N A P A M E T P A M H .

Mapxnponxa' rnAporyp6nn. Mapxa r-HApo-
ryp6uHu BKJuoqaer rpH o6osHaqeHuq: rHn
pa6overo KoJreca, Tr.rn ycraHoBKH; Ar.rar{erp
pa6ouero KoJleca.

Tun pa6ovefo Koreca o6osHa,raercq AByMrr
nporucHbrMu 6yxeauu (fln - IJrfl noBoporHo-

B - H r * H r . ,
vgcrL - ,  ( I . B )

rAe Hr.r-  AaBneHae BoAqHbrx napoB npH
.qauHoft TeM[eparvDe.

KaaurarlHs B rgAporyp6rue He Hacry-
naer Ao rex nop, nora oacm;> o. Hs sroio
-vcJroBnr np_H H_3BeCrlux a-,ra npoexrHpyeuofi
vcraHoBKH H, B v He.r, onpe4tinnercs 

-Heo6-

-xoAaMaff Bbrcora orcacbrBaHun Hs ynn ryp6nHrr
HJrH^cepHH ryp6uH c gaAaHHbrM 3HaqeHr.reM o.

IJbrcoTa oTcacbrBaHI.Ig cquTaeTcg no,rloxu_
te.rsHoft, ec;lu pa6ovee KoJreco pac[oJrafaerc,
Bbrrxe ypoBHfl HBxHero 6reQa. {.nr nolyue_
HHq Har.l6oJree roqHbrx pee-vniraroB npu nepe_
xoAe K HaType oTcqeT BbrcoTbr oTcacbrBaHuq
uo4errHoft u uarypHofi ryp6nn cJreAyer npor.r3_
BoAHTb or sau6onee onacnoft s xasuiauuoHHoM
orHorrreHuu roqKH pa6overo KoJreca. Bnu4y
TOrO, qTo Ha npaKTHKe ycTaHoBUTb I. tcTHHHOe
pacnonoxeHHe aroft roqKH 3arpyAHr.rrenbno
u soo6qe noJroxeHHe ee MeHseTcs c LrgMeHeHHeM
pexnMa padoru ryp6uuu, Bbrcory orcacbrBa-

J.4B o6rlqHo oTcqnTbrBaror or Hr{xHelo roplqar*
r'ionaToK HanpaBnsroqero a[uapaTa B paAH-
a"rbHo-oceBbrx H AHafoHaJrbHbrx ryp6uHax u
or ocu noBopora nonacreft pa6oueio KoJreca
B oceBbrx noBoporHoJronacrHbrx rngporyp6Huax.

llocr(oJrbKy Hau6o.nee onacHas's x-asHrauH-
oHHOM OTHOTUeHSH TOqKa pacnonaraeTcrr, KaK
npaBlrJlo, Hr{)Ke ocH noBopoTa Ionacrefi g no-
BoporHoJro[acrHbrx ryp6nnax H HHxHero ropua
,'IOnaToK HanpaEnrrouelo annapaTa B pa/.v_
aJIbHO-OCeBbrx ryp6uuax,  no,qcqHraHHan ra-
KHM o6paaorrl BeJrHqHHa gonycruuofi Bbrcorbr

. orcacbrBarrHfl, 4;rf l HarypHoii ryp6unsr coAeplKHT
s ce6e Hexoropui i  sanac.

2. Honaenx.narypa KpynHHx
peaKTHBHbrx rrAporyp6rH

O6u1ne noJroxenxfl. B CCCP B uenrx yHH_
lnxaquu H HopMaru3arlr.ru rn4poryp6uHbr yc-
JIOBHO AeJrsT Ha MaJrbre, cpeAHue u xpynHHe
HcxoAfl H3 MOulHocrH U pa3MepoB.



Jronacrubrx ryp6uH, PO -  a.ns paAna, ' rbHo-
oceBbrx) ,  npHcBoeHHbruH AaHHoi . i  cHcreNle r ) 'p-
6nH, ee.nuvuuof t  uaxcuMar ' IbHoro Hanopa f f ,nrr ,
npr.r KoTopoM MoxeT npr.rMeHflTbcfl AaHHoe pa-
6oqee xoneco, n nopflAKoBbrM H,'IH HHBeHTap-
Hbnr l  HOMepOM CepHH. f f62x r rpHHnUaercs 6e:
yqeTa noBb, [ r reHHr,4aBJreHHR npI{  rHApaBJrr{ -
qecKoM yAape. flpuuep o6ogHaqeriuq rr.rna pa-
6oqero Ko.neca: t-lJl40l07: PO75/01.

B Houesxnarypy raK)Ke BBeAeHo ycJroBHoe
o6osHa.{eHue rl{na pa6ouero KoJreca, KorAa
_vKa3brBalorcfl ToJrbKo cr{creMa Typ6HHbr H Be-
JrHqHHa MaKcr.rMaJIbnofo Hatropa. VcnoeHoe
o6osHa.reuHe xapaKTepH3yer pqA KoJrec, or-

"'rHqalo[lHxcs KoHcTpyKrr.rBHbrMH H THApaBJIH-
'{ecKHMH napaMeTpaMu r.r yAoBneTBoptnqHx
ycJroBHsM ycraHoBKH Ha yKa3aHHlri l n ux uap-
Kr.rpoBKe uaxculra.nrHuii Harrop. l lpHruep yc-
JroBHoro o6o3Haqeunq runoB pa6ovHx KoJrec:
flJI40; PO75.

HHneHrapHufi HoMep pa6overo KoJIeca
B HOMeHKJlarype He yKa3blBaeTcfl, a npocTaB-
Jrffercfl ronbKo Ha yHHBepcanbHbrx xapaKTe-
pHcTr.rKax H B MapKax BbrnycKaeMbrx fHApo-
ryp6nu.

Tnn ycraHosxn o6osHar{aercfl o4Hofi npo-
nscuoii 6yxaoil, yKa3brBarculeft pacnono)KeHxe
aa.na ryp6uHbr: AJIa ryp6lrH c Beprr.rKaJlbHbrM
BaJroM - 6yxsoft B; A.rs ryp6uu c ropn3oH-
TaJrbHbrru Ba,rroM - 6yxnofi f.

Pasr'rep ryp6uHu yKa3brBaercrr B MapKe
HoMHHaJIbHbTM Ar.raMerpoM ee pa6ouero KoJIeca
D1, BbIp?XeHHblM B Ctlt.

O6paauu MapKHpoBKr.r :
a) t1il40{07-B-500 - noBoporHorrorracrHas

rugporyp6nua c pa6our.lrrr KoJrecoM [J'J140107,
c BeprHKaJrbHbrM BaJIoM, c AnaMerpolu pa6ouero
KoJ reca  D t :500  cn ;

6) PO75/01-8-750 - pa4uanbHo-oceBan rH-
Aporyp6HHa c pa6oqHM KorrecoM PO75/01,
c BeprHKaJrbHbrM BaJroM, c AlraMerpou pa6ouero
Ko,reca Dt :  750 cn.

PcA AxamerpoB pa6oqrx K(Mec rfiAporyp6nH.
flpuunruft B HoMeHKJrarype pqTmraMerpoB
pa6ouux KoJIec Dt cofnacyercs c fOCTou
8032-56 <<flpe4nournreJrbHbre qncJra H pqAbl
npeAnor{TnTeJrbHbrx qnceJr>. B ra6.n. 1.2 sta-
KoM <nrroc) orMeqeHbl 3Haqenufl ,quauerpon Dr
AJrrr rHnoB pa6ounx KoJrec, BKJrrotreHHbrx B Ho-
MeHKJrarypy.

Hanpan.rnrculxfr ar[apar H 3HaqeHns Do
u zs. B HoMeHKJrarype npHHflT uanpanlnrcutnfi
annapar paAHaJrbHoro rHna c noBopoTHbrruH
JronarKaMH. Houesx,rarypoft ycraHaBJrHBaercfl
3aBHcHMocrb MexAy ps,{oM AHaMerpoB pa6ovux
KoJrec Dr H pflAoM Ar.raMerpoB oKpyxHocrH
pacnoJlo)KeHur ocefi Hanpar,'rtroulgx r'Iona-
rox  Ds .

3uaqesus D0 np[BeAeHbr s  ra6n. l .2 .
n

Oruouresue ff npunrro B npeAenax l,16-
U1

1,2. B orAeJrbHbrx clyqaqx c qenbro yryt{ue-
HAs rr,qpauHuecroft xapaKTepHcrHKn ryp-
6Nxu .qonycKaercrr yBennqeHse Do Ao (1 ,2-+
: 1 , 2 2 )  D t .

l 0

\orr HqecTBo HanpaBJIrr lou{f ix JlonaToK zo
3aBucr rMocru  or  D1 $  cu \  r rpuHHt \ raercs :

D ,  . =  1 8 0 : - 2 2 5
D r  -  2 5 0  - - 8 5 0

D r :  9 0 0 i  1 0 5 0

t ( j

3 2

OcHoeHue rrrApaBnfiqecKue H KoHcrpyKTHB-
HHe napaMerpbr rnAporyp6uH. O6.nacrs npuMe-
HeHHrr oceBbrx noBopoTHoJronacTHbrx fr.rApo-
ryp6uu oxBarbrBaer . {Hana3oH Hanopoe or  2
lo 80 u. Hucno runoB pa6ovux Korec, o6cny-
)KHBaIoilIHx 3Ty o6racrl, npHHrro paBHL,u!{
AeBrrrr.{. OcHosHrte rHApaBr Hr{ecKHe H KoH-
cTpy KTr.i BH bre na p aMeTp br noBoporHo,ron acTHbr x
pa6our lx  KoJrec i lpHBeAeHbr s ra6r .  I .3 .  Brynxu
pa6ouux KoJrec npHHrrrbr cQepuuecxnuu.

O6.nacrr npHMeHeHHs paAHaJrbHo-oceBbrx ru-
Aporyp6LtH oxBarbrBaer AHaIIa3oH uanopon or 30
Ao 500 u- 9ucno rr,rnoB pa6ouux KoJrec, o6c;r-v-
>xHBaloulnx gTy 06racrb, npHHrrro paBHbrM
BocbMLI. OcHosHrre rHApaBnr.rqecKl{e ir KoH-
cTpyKTriBHbre napaMeTpbr paAHaJrbHo-oceBbrx pa-
6oqux KoJIec npr,rBeAeHbr s ra6n. 1.4.

Vrasassrre s ra6n.  I .3  n I .4  Hux<HHe nDe-

AeJlbl QI -o* ^ o *, coorBercrByror BepxHHrr

npeAeJraM KalKAofo Auana3oHa Hanopoo. 3Ha-
r{eHI'1ff OKp COOTBeTCTByI'OT 3HaqeHHqM O HA
yHHBepcaJrbHOfi xapaKrepHcrr.rKe Lr yroqHsrcTcq
B 3aBHcr{Mocrr.r or KoHKperHbrx yc.noolrii Ha
f3c.

O6.nacrx rlplrMeneHac KpynHHx BeprHKaJIb-
Hbrx rHAporyp6HH. Ha cBoAHoM rpaQuxe
(puc. I.2) o roraprQMr.rqecKnx KoopAnHarax
Haflopa fi MolqHocrH oqepr{eHbr o6lacrn npHMe-
HeHnfl orAeJIbHbrx rnrroB (cepnfi) ryp6uu.
BHyrpu Ka)KAofi o6.nacru (ua .ruHult co crpeJ'I-
xarr.rr.r) yKasaHa MapKa cepr{H ryp6LrH. fpaHuusr
lr.rou{uocreft KaxAoil o6.nac'rn onpeAeJIgrcTcs
N PHH gTbIMH MAKCHMAJIbHbIMI{  H MH HHMAJIbHbIMH

,qlrauerpauu pa6outlx Konec -Dr*r" K Drrnin,
npocTaBJreHHbIMH y COOTBeTCTByTOUIHX norpa-
HHqHbIx HaKJIoHHbIx nngufi .

fpauuuu npHMeHeHHs no Hanopy KaxAoft
o6.nacrn ycraHoBJIeHbI oplreHrnpoBotlHo Hc-
xoAR H3 O6bIqHO AOnyCKaeMbIX Ha npaKTI{Ke
SKOHOMl{qecKn ue.necoo6pasHstx BblcoT orca-
cbrBaHr.tff Hr, a TaK)Ke I{3 ycJloBnft npouuocru.
LIJrp uxoeue JIHHHH coorBercrBylor I\{UHHMaJI b-
HoMy Hanopy Ans xaxAoft 3oHbt.

Conoxynnocru o6lacrefi npuMeHeHHs ce-
pHfi ryp6un o6pasyer noJle npHMeHeHItq no'
BOpoTHOJIOnaCTHbTX I{ paAHaJIbHO-oceBblx Typ-
6uu AJIn Bcex BolueAurnx B HoMeHKJrarypy
rHnoB H pa3MepoB. O6;Iacrn npI{MeHeHHs or'
AeJrbHbrx rr.rnoB (cepuft) ru4poryp6nH npHBo-
Asrcs B HoMeHKJIarype Ha qacrublx rpaQnxax,
nocrpoeHHblx B Tex X(e KoopAHHaTax, Ho c .u'o'
NOJI HUTEJI bHbIMI{ AAHHbIMH, NO3BOJI SIOU{HMH OTI -

peAenqrb.(HaMerp pa6overo Koneca H cKopocrb
BpaqeHuf l  ryp6nHu.  Ha puc .  I .3  n  I .4  npn '
BeAeHbI ABa qacrHblx rpaQr'Ixa Anq ryp6xH
rHna f l" I I4O H POI15. Ha arnx rpaQxKax Ka)K-



\o

F

x

-
6.)

C)
E
d)

;

I

;

r-

(o (.o (o .+ =ic \  c \  x x  x x  x x s  x x x x x  s  s  $ s

R  R S  R  5  H S  q f r  F E F  F : S F H  E  g  E R

- r -  - F - r -  - i -  +  + +  + +  + + +  r i - - i * *

. l- t

A I
r l
- l

= l' - t

< l

I I

r

r-

N

O

fl
a)

O

+ -j--+

- l -  - t -  + +  + +  + + +  - l - * i - r - r

+ +  +  +  + +  _ 1 _ +  r + +  + + + + +

+ + ,  +  +  * +  + +  + + +  + + + + + l i

I I

t l

t l

t l

t l

+  +  + +  - r - - +  + + +  - r + + + +

+  +  + +  - +  + + +  * + + + +

+  + :  * - +  + + +  - i _ - F f  * *  +

I I

I I _:__..__ _-__* ** + +

c

c

a)

n

a\

-

6

rt

O
m

+  + +  - + - +  - l - - ! - . r -  ! + + + +  +  - l -  r +J I

cl

tr

b

r-

+  + - r _  f  _ _  i _ i _ i  - _  + _ + + + + -i-

E

s

c

L

|- +  - i - t -  + - r -  + + +  + + + + +  + -  +  + +t l

8  8 K  8  3  R 8  8 F  = R =  F = P R 9  9  A  O O- .  ; t c \ i  c i  N  F i ; 6  V V  ; I d U  3 R F 8 3  I  3  8 3

WJ
t g aod. lan

- e u Y  V r 4

t l



t '

a l

r
6 - _ :

a
-

c
O
r o
\ l

-
i l

O =

i i
O r r t
o  l o
N €

-
c L : r

-

6

I

o - l
6 r c
N N

c \ : i
\ l
o l

@

o o - - i:
ca
O

i \
C,,-

* ;
N l \ l

a

-:
3

O-
n

I

- \ l

r
N

-:

c . r \ l
r r - A

Y
fl

d

6

cD r\. \

ao

-

@ r i
N t - li

- o

=

, l

I

x

F

rt
l i t

l ,

f$
f

l[
I

H
t
t

I

z

z

o . u
F 3

€ d

o.
2 r .
s l E

a  l \ J

F .

Q o =
=  l ^  ,  r

o {

=
9 € 9
* , . c

O o , 4

F

|-

m
r)

\c

F

L

x

(.)
I

(.)

:(
x

\o

q)

=

q,)

F-

F
(J

x

It()

L

q)

.+

1

\o

|_

l-]

? r \ 6

c:
6

r-

O
r

b

tr

l-

ll.

n

5

n
C
f

' O
c c i

i
n J ,

O

O

ro

$ Y r
> - @ l m

E

6

. $
r
O

{ m s

€

o o o = l

otr

v
' @

; ; - l
I

O

-i

r r ) 6 n

\ -

c

\ @ : ' J

6

o

O

r-

\ N t , f

; N

O

rD

|-

r

F

T.

N . i

O . t t o

\ v ' :

I

l l n  G
* - l !  q

_ ! l

' ? . r Q

- E

x o  S :

E - l \ i  ^ ' l f
+  -  |  G ! l \ ]
{ F I
\ P f O

c . Y  r  e  l i. = 9  : :  ;
L : 6  :  ;

{  r s  9  - ' - -
4 E  F -  T
X i r o = s
: t r x E s

- : L
' v -

E ;  ;  t :
= 9

, F  F  ;
c o J . c o o S

^

-

x

F.J

-
x

\c

=

a)

-

(J

-

-
G)

c?

tr

l 2



l )

.qoM]' 3HaIleHlllo AlIaMerpa pa60qefo KoJIeca
cooTBeTcTByeT onpeAeJIeHHaq 3oHa MOUI,HOCTH,
r{3o6pa )+ie H Hafl H a rp aQHKe n a p a.flneJlof p aMMo]\{.

BepxHrx H HH>KHqg HaKJloHHbIe cropoHbl
Kaxi.[oro napaJIJIeJIOrpaMMa qBflqlorcq coor-
BercrBeHHo nepxHefi s nuxHefi opneHrl'rpoBoq-
Hbnlrr rpaHHuaMLI MolrlHocru 4.iIa typ6uubl Aatl-
Horo pa3Mepa. Kaxattft napa.nneJlorpaMlvl pa3-

Ae,leH BepTr.r KaJI bHbIMH JI I.IHHTTMH Ha HeCKOJIbKO
qacrefi, BHyrpH Koropblx yKa3aHbI HaLIBbIToA-
Heiiurne cKopocrn BpaIIIeHufl ryp6nu, coorBer-
crByrouue 3HaqeHr.rrrM cHHXpoHHoft cxopocrl,t
BpaqeHHs reHeparopoB npLt  50 nepl{oAax
B CeKvHAy.

Bur6pauuar no qacrHbIM rpaQnxal t  BeJIH-
qHHa cKopocTr.r BpaIqeHHs fipoBepqercfl no cp^e,[.-
HeB3BeueHHoMy Hanopy A,qq AaHnoft r3c.
Ecnr  npHBeAeHHas cKopocrb BpalqeHHl,  co '
oTBeTCTBVroqar sroMy CpeAHeB3BeUeHHOMy Ha-
nop\'. cyulecTBeHHo orrrlHqaercfl or orlTll l l larb-

gofr ,  ro oHa Aor ' Ix iHa 6r , t r t  orKoppeKTl lpoBaHa
B coorBercrBltu c Sopl'rY"noi:t

n D r r r l  O t-  ' ' l o t t n t .  \ r ' w l
{frtp-.r,-

KaxAufi qacrulti l  rpa$ur o6.nacrn npHi\le-
HeHHn cHa6xaercq BcnoMoraTeJIbHblM rparpn-

il. t ir

\a
6.C p

,1,,1u 1
t, tlq..',/

f l rM

PHc. I .2.  Cso4Hsrf i  r -pa$urc o6.nacref t  npuMeHeHI, I t  BepTHKa_./ IbHblx noBopoTHo, ' Io[acTHblx H paAHa" ' IbHo'
oceBblx nrr4PorYP6nH
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KoM H Qopuy,roi;t AJIfl BbIqIIcJIeHHfl t\'laKcll}Ia,'IbHo
Aonycrr{}roft Bbrcorbl orcacblBaHl,lfl H s.

Maxcnua.irrso Aonycrt'IN{aq Bblcora orca'
cbrBaHr{q B i l  paBHa

H s :  h s - ,  ( 1 . 1 0 )

r4e ft5 - Bblcora orcacblBaHnn ryp6urrul B ,1,

AJrfl rHApocTaHuuH, pacnoJlox(eHHoft Ha ypoBHe
iuopr (onpegeJlflercfl ns BcnoMorareJlbHoro rpa-

Quxa hr :  f  (H) ,  l rMercurerocs npu KalKAoI ;
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qacrHoM rpaQuxe; JrHuHri h, gnn noBoporHo-
J lonacrHbrx ryp6uu nocrpoeHbr npH MaKcHMaJlb_
IJbtx H l \ tHHHMaJ'rbHrr tx  npHBeAertHbrx pacxo-
.f,4x, IJrtr paAuar'rbHo-oceBbrx_ ryp6an _ npH

r, raKcHrvraJrbrrbrx pacxo4ax) ;  
o(Jb 

-  nonpaBKa,

\'1{r.rTbrBalo[larr pacnoJroxeHue ruIpocTaHuHH
HaA ypoBHeM t\ 'rops, B /rt; v _ oTr\,leTKa Typ_
oHHbt HaA ypoBHeM MOps B , l .

Ha rpaQuxe hr :  f  (H)  Ane r roBoporHo-
JlonacrHbtx ryp6tu HMerorcg ABe JTHHHH. 3Ha-
qeHue ns npltHuMaercrr no eepxHeft uJtH Ht4>x_
seli JrHHr.rgr,r r4JrH nporr.rexyrilqHoe - B coor-
BercrBHH c reM, nonaAaer rH TorIKa nsr6panHoii
MoulHocrH ryp6uHu Ha rpaeuxe o6,racreli npn-
lueHeHHtl  Ha BepXHIOIO HJII . , I  HH)KH}O}O HaKJTOH-
Hbre cTopoHbr naparJreJrorpaNrMa uilu B npo_
r're)KyroK Me>xly HHMr.r. B' nocnegueu c,ryuae
aeprlrxa,lrHufi orpe3oK MexAy hs AeJ,rHTc,
B ToN{ }Ke orHoueHnu, rITo u eepruxaltuuii
orpe3oK luexAy cropoHaMH napaJrnelrorpaMMa
Ha rp,aQuxe o6nacreft npEMeHeHHq.

O6qne yKa3aHnfl K noA6opy ryp6nnu B coor-
BercrBHH c HoMeHKJrarypofi. fIpN nol6ope ryp_
6urrsi AoJrxHbr 6urr 3aAaHbr pacuerunfi 

-no

rvroulHocTr.r Hanop Hp H COOTBeTCTByIOXIafl
3roMy - Hanopy Horvrr.rHaJrbHaq MoiltHocTb ryp_
6urisr .|y'.

B116op rHrra ryp6tHu npoH3BoAHrc, no
cBorHoMy rpaQaxy (puc. I .2),  eur6op AuaMerpa
paooqero KoJreca ryp6uHu D1, cKopocrH Bpa_
IqeHHs n (e o6lnun) u uau6olruefi Aonycru-
rrlor'r esrcorbr orcacbrBauun H, (s n) - no co-
orBercrByrou{eMy qacrHoMy rpaSxxy o6nacru
npHNleHeHHq.

Ecnu Ha cBoAHoM rpa$uxe 3aAaHHoMy Ha-
nopy u MOTqHOCTH COOTBeTCTByeT He oAHa,
a HecKoJtbKo o6.nacrefi trpHMeHeHHq orAenbHbrx
rr.rnoB ryp6r.ru, ro qe;recoo6pa3Hocrb npHMe_
HeHHs TOro LrJrr{ lrHofo THna ycTaHaB.nHBaeTcq
HA OCHOBAHHH TCXHI{KO-SKOHOMHqCCKOfO AHA.
nH3a paccMoTpeHHbrx BapHaHToB.

!,.nl oxoHuareJrbHoro au6opa runopa3Mepa
ryp6nHar H orIeHKH ee pa6oru irpn ecex 3aAaH-
Hbrx Hanopax u HaIpy3KaX_".CJreAyer nor,rb3o-
BaTbcfl fJraBHbrMr{ yHHUepCanlHutrlH xapaKTe-
pHCTHKaMH.

3. frasHHe yHnBepcaJrbHHe
xapaKTepHCTHKr{

fipu pa6ore rr.rApaBJrlrqecxofi ryp6uHu npo-
LtcxoAqT HenpepL,rBHUe 60.nee HJrH MeHee 3Ha-
qHTeJrbHbre H3MeHeHHq Hafpy3KH (uouquocrN)
H Hanopa. Co,{eraHne MoxlHocru n Hanopa Ha_
3brBaercr pexHMoM pa6oru frrrporyp6HHbr.
IJ Anana3oHe MoulHocreri or MolrlHocrrl xoJlo_
croro xoAa Ao HoMl{Halsuofi H or MHHHMa.rrb-
Hofo Ao MaKcHMaJrL,Horo HanopoB ryp6HHa
MOIKeT Hrr{eTb 6ecxogegrroe rvrHoxecTBo pexHMoB
pa6orsr.

Hs yolonuq [oAAepx<aHuq fiocrossHoft cxo-
pocrr.r Bpau{eHNq npH pa3Hbrx pexr{Max pa-
6orrr cncreMa peryn[poBaHHs rulporyp6tHtr
HenpepbrBHO H3MeHreT no"rro)KeHHe ./IonaToK

HanpaB,'rrnoll iero aIIi lapaTa y IIponeJrJrepHbrx
u paAHa,nbHo-oceBblx ryp6nn, y noBoporHo-
JronacrHbrx ryp6nH; Kporr{e roro, H3MeHqercrr
noJroxeHue nonacreli pa6overo xo.neca. pery-
JrHpoBaHue cKopocrr . r  KoBtxoBr, rx  ryp6uH npou3-
BOnHTCfl^ nOCpeAcTBOM H3MeHeHHr OTKpbrTHq
coneJr. C usuesesuelr pexuMa pa6oru rurpo_
ryp6uHlr  MeHrrercs r {  ee K.  r r .  l I .

Han6onee noJrHoe npeAcraBJ'rerrue o napa-
Merpax ru4paaluuecxof i  ryp6uHrr  Ha Bcex
pe)KHMax pa6oru Aaror fJraBHbre yHHBepca,,rb-
HbIe XapaKTepHCTHKr.r, npeACTaBJrflr,Ot[He CO6Oii
ceMef icrso KpHBbrx paBHbrx snaqeHHft  I ( .  n .  A.
(t1: const) B KoopArrHarax rpnBeAenHoft cKopo-
cru BparrleHr4fl nt H npr.rBeAeHHoro pacxooa Ql.
Ha yHf iBepcaJrbHble xapaKTepHcrHKH TaKx{e
o6uqHo HaHocgrcr :

a)  nuuuu paBHbrx orxpurui i  HanpaBJrf l ro-
uero anf lapara (ao :  const ,  rAe a0 -  pac-
cTorHHe B CBeTy MexAy JTOnaTKaMH HanpaBrrfl_
totr].ero annapars A!'rq AaHHofi uo4e,rn s ila):

6)  nnuuu Qr :  f  ( / i  r )  npn AaHHbrx yf r rax
ycraHoBKr.t lonacreft pa6overo KoJreca (q :
: const) AJrs noBoporHonoracrHbrx ryp6HH;

n) .n uH u l.r p aBHbrx sua.reHr.r fi xoaQQuuueHros
KaBArauHH (o :  cons t ) ; ,  ,  : .

(f '  .nuuux 5% -Horo 3anaca MorrlHocrn, co-,
orBErcrBy_rolr(as Ha yHnnepca.nruoft xapaKre-
pHcrHKe 95% npeae.ntsoft ruoquocru ryp6Hnn.

llpH nepexore 3a npeleJrbHyrio MorqHocrb
ryp6uHsr nponsoft4er cpbrB MorrlHocrr{, rrocKo-
nbKy Ha 3THX peifir{Max c yBeJrr.rqeHHeM or-
KpbrTr.ts HanpaBJlqroqero annapaTa naAeHrle
K. n. A. ryp6r.rHbr npoHcxoAHr 6ucrpee, qeN{
pocr pacxo4a. Tovxa, coorBercrByloqafl MaK-
cHMatbHoMy 3Har{eHHIO K. n. A., Ha3bIBaeTCtl
onruMaJr bHoft roq xofi (onrxuyrrlorrl) y H l,I nepca.n s-
Hoft xapaKrepHcrHKH. Coorsercriyrorqte eft
Be.rruqHHbr \ H Qt HasbrBarorcq o[THMarbHbrMH
npaBeAeHHbrMH cKopocTbro Bpar{euHs H pac-
xoAoM ( f , I  on^ H Qton^) .

B HeKoropbrx clyqaqx Ha rnaBHyro yHH-
BepcanbHyro- xapaKIepEcrr..tKy- HaHocercq ru-
HHH,paBHbrx KogQQHrIHeHroB 6ucrpoxo4uocrn.

rla yHHBepcaJrbHbrx xapaKTepHcTuKax KoB-
rlroBbrx ryp6tH BMecro nlznui,t 4o : const
HaHocrrcg JIHHHH s : const, xapaKTepl.rgylo-
ttl.ue xoA turoKa conna B ilil ^nfl.l,ausoft Mo.[eJrH.

InaaHHe yHHBepcaJrbHbre xapaKTepHcrr.rKu
crpoqTcr no AaHHbrM MOAe.rrbHbrx sHepreTH-
I{ecKHx H xaBI{TauHoHHbrx ucnuraHuft H gB-
JTIOTCq ocHoBHbrM IOKyMeHTOM, OnpeAeJrflto-
IlIr{M napaMerpbr rHApaBJrHqecKHX ryp6nu 4au-
uori cepuu. nnn nu6opa ryp6nuuoro o6opy-
4oBauufl,, oueHKH 1'c.lrosllil ero pa6oru H co-
nocraBJleHua ryp6uH pa3Hbrx runoB npH Bcex
SaAaHHbrx Hanopax H Hafpy3Kax cJreAyeT noJrb-
sonarucrf ro.rrbKo r.rraBHbrMH yHHBepcaJtbHbrMrl
xapaKTepHcrHKaMH.

fIpH xax<.qofi raasHori yHnnepca.nrsofi xa
paKTep ncTH Ke noM ltlro Bbruleflep eq ncJre H Hbr x Aa H -
Hbrx yKa3brBaercr rnn HcnbrrHsaeMoft Mo.{eJrH
l,l ee HoullHa.nsHtrfi AHaMerp, Aaercg gcKfi3
nporouuoii qacru c yKa3aHlrervr ocHoBHbrx napa-

,i
r l

t 5



r\reTDOIl l icnblTblBaeNloii NlOAeJIll (vltc'na JIona-

creii pa6o'rero Koreca, r{HcJIa JIonaToK HanpaB-

Jrff lou,(ero annapTa, BblcoTbl H AHaMeTpa HanpaB-

JI f l  IOUlefo annapaTa,  T l tna H pa3i \ lepoB.cnHpaJlL-

Hoii xauepn H orcacblBanuleft rpy6u), nprBo-

.u,sTcfl 3aBOACKHe HoI{epa TeopeTt.lqecKHx qep-

rexefi JIonacrll pa6ouero KoJIeca H !'IonarKH

HanpaB,'lf l loulero annapara, a raKxe yKa3bi-

BaioTcs Hanop H BblcoTa oTcacbtBaH14q' npH

KOTODbIx MOAe,'lb HcnblTblBaJlacb'

nDOeKTI {poBa l {ue  Bcero  fHJpoy3 '1a :  iuaKc l l -

i t ln i "o.b 
" rnopa 

H,nu*;  pacuefHoro uanopa Hp'

cpeAHeB3BeueHHofo Hanopa tT rr;.. t ' tuu*tMaJlb-

HOfo Hanopa f lmin i  HoMHHa"r lbHon .voulsocr l t
iuaporyp6iuu NJ orr'rerox ypoenefi 6u9Qo.n'
a raKxe 3aBI'IcI{MocrH ypoBHfl HHx<Hero 6seSa

or pacxo!,oe. B pn4e cryqaeB B KaqecrBe I{c-

xoairux AaHHbIx 3aAaercti MaKcI'll\{ar'lbHoe Ao-

nycruMoe aar.ny6;leuue ryp6t'tHlt '-'  
Bu6op napartlerpoe rn4poryp6nH rpolt3Bo-

AHrcrr tro yuuaepca.ll lHofi xapaKTepHCrl{Ke'

i ip.auup"te.lriHuft 
^ 

arr6op AsaMerpa pa6ouero

r6.neca fipou3BoAlrrcfl no $opuy"'le

;ii

if., o/' l ' /o

BO

60

+0

20

0

Dr : {
9,8lr1Q,Ho lfE;

, a z ,  ( l . l l )

( r .  r3 )

( 1 .  i 1 )

cKOpocrlI
orHocl'tTcfl

! t

I
i  

" k ::l
, ;8,
. ;2," .:{1

I

nocJre qero oKpyfJlflercfi Ao 6,'tnxaiiuero Hop-

Ma"'rbHoro. 3HaqeHuq HopMaJ'IbHbIx AI'IaMerpoB
ryp6nHu AaHbI B 'ta6n. 1.2'- "np"  

pacr lerax no Qopr ' ly ; re ( I '11)  
-npeABa-

onrenugo npHHI{MaeTcg, AJtfl noBopoTHoJlonacr-

irux ryp6ui n : 0,86+'0,88, AJIfl paAHaJIbHo-

oceeuri 'q : 0,88-:-0,90 (6onsuue 3HarreHHs rl

.ooi""t"iuyrcr' 66.nsunlu 3HaqeHusu Dt)' Be-

,,rHqHHa ai eu6upaerca Ha yHI{Bepcar'IbHol{

xapaKrepI'ICTI{Ke no npeAeJIbHbIM 3Ha-qeHH gl\I 6

c 
'yuerOrtl 

AOnyCTI'tMbIX BbIcoT OTCaCbIBaHHg '

Ilpir orcyrcrBul'r orpaHllqenuit no Bblcore orca-

cbrBaHHfl ai npHHHNlaercn coorBercrByIoIqHNI

Jrr{HHr.i 5% -noro 3anaca NlotrlHocru npn nl :

Puc. I .5 .  Pa6o ' I ie  xapaKTepHcrHKH coBpeMeHHbtx
;;t ; i ; ; ; ;  i tnpotypots'pae.nivxnx c,creM n 6ucrpo-

xoaHocrefi :

. l  -  noBoporHononacrHafl,  2s : 625; 2 - paAua'nb-

H o - o c e B a r ,  n s  :  3 0 0 ;  3  -  x o s u l o e u l ' ! s : 2 0 ; 4  -

n p o n e n f l e p H a s '  n s : 5 7 0

B pr.qe cJryqaes 6usaer -HyxHo conocra' : n-i.on*' B Qopr'ry'ry (l '11) a; roAcraB"Irercr

Br.rrb 3HaqeHr.rf K. n. A. ryp6nH pa3Hblx rlt '  s ulf cerc.

noB B ycJIoBHsx Hslt'teHsl6ureftcd Harpy3KH Cropocrl BpaIr\eHI'Ifl olpeAensercfi no pac-

npu o,{HoM lt ToM >xe sHaqeHHH Hanopa. B ?loy uerHouy, H,'In cpeAHeB3BeueHHoNIy' Haflop.v

csyuae crposrcfl KpuBbIe q : f (N) n'nu 11 : H3 ypaBHeHI'Is

:  t  (rui) nplr nocrosnnoM 3HaqeHHu npI{BeAeH- 
"; l f fr;  ^^

uoft cKopocr' BparqeHqs (r 'r :  const). Taxue ":T 
o6/'ntutt '  ( I '12)

rp aO H KH Ha3bIB alorcl p a6ouut'lt't xap aK-rep ucrl{-

KaMIl. f lpuuep patiovilx xapaKrepncruk Als 3naqenne n, sn6upaercfl paBHbIM HIII He-

xlgtj:*;ffi"Hxfiitl1tr,ljl,?"1;3; cKorrbKo ooru,e ni o,^.np^ eu6ope pacqer'oro
V3KVIO 3oHV BbICoKHX K-;-il' A'' TaK Ha3bIBae'-3I+ar{eHIi-" ni nyX"O yqeglh' I{rO npHBeAeHHafi

ily*J *pytyro pa6ouyro xapaKrepr{cii*l-:1Y-i-Yl cKopocrb BparqeHun pu:l* c - yBerlnqeHHei\l

npone.,iiefHu6 u phauarlno-ocee"t" t{L9:::,1: a"uit.rp, pi6ouero Ko.reca r1'p6aHrt B ori{o-

6blee n-onoryro pa6ovylo xapaKrepncrl'tKy 1
HMeIOT nOBOpOTHOnOnaCrnUe H KOBl l IOBble  fn -  / ' \7

aporyp6r.rHrt. frasHHe vHnl-ef:-11::i;-::- TIeHHH (#) 
" 

' r'xe ri -x' n' r' r1'p6nHri'

p i*" i , f , "ctuKH HeKoropblx^ruAporypouH npeA- 
a ,q,  - '* ." i .  a.  r \ ro, ,e"TIt .  ) 'ee-raqeHHe npHBe-

i:rasr6Hsr Ha pnc. I.6-1.23' ;.;i l"; 
"xoooirn 

Bpau{enl.{s e 6orurrnHcree
Ha puc. I.6, I.7 w r'2r pa3Mep 

" lli11i ffilfit'[""ffi:. Joo'l#?:"""ocro'IH'brlr Arn
.trs t"odenuri Auanerpola 460 r'trw, Ha 9:l:f".,:# i.d*-t-ou." xaparrepNcrux' Ir no'1cql'irbrBari)
prrcyHKax AHaMerpbI I.IcnblTaHHbIX i\{oAeJIeH yKa- 

io 
'onirtnunuHoii 

roqxe. TorAa
: a H u  ( D 1 ) .

4, Bu6oP ocnoBHbtx napaMerpoB
rHAporyp6I{H

Peaxrnenste ryp6unu' Bsr6op - ocHoBHblx

napaMerpoB rI 'IApaB!'I l ' lqecKnx ryp0HH npoli3-

eoiurcq, KaK flpaBuJlo, Ha 6ase c'le4-vrculnx

IiCXoAHbIX AaHHbIX' yCTaH aB"lHBaeMblX np oeKTH O-

t{3bICKareJlbCKHMpI OpnaHIl3aullf i i \ lH' BeAyilIIIMll
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Ec.nu nonp asxa Lni cocraBJqer ueuee 3%

or npLIBeAeHHoft cxopocrl.{ BpaqeHl.{s, ro oHa

o6uqno He YqurblBaercs.
Haf i ,qesias no Qopr ' ryne ( l '12)  cKopocrb

BpaureHf iq ryp6nHu oKpyrrserct  Ao oJlHxaH-

ureft cunxpoHlloft cxopocru Bpau{eHul (xena-

Te,rrbHo B cropoHy yBeJIHqeHHs)'
CnHxpoHuofi cropocrlrc Bpaxl,eHl' ls (cHH-

xpoHHurrl qHCJIOM O6oporon) Ha3blBaeTcs TaKafl

cKOpOCTb, KOTOpafl IIpu 3aAaHHOM qHcne nap

n o.rr'rocoe porop a reH ep arop a o6ecneqn saer cra H -

xaDTHvIo qacrorY aupa6arusaeMoro nepeNleH-

"oio 
toxa (l.ns- CCCP 50 e$- CNHxpoHHan

cKopocTb BpaqeHIis cBs3aHa c qHCJIOM nap

noJrrocoB poropa reHeparopa 3aBHCHi{ocrb}o

3000
" :  f f  

o6 l t tuu,  ( I .15)

rAe p - qHcJIo nap noJIIocoB'
PeroueulyeMble B CCCP 3HaqeHHq cl'lHxp-oH-

uofi cxopocru BpaIqeHHs npHBeAeHbI s ra6r' I '5'

T a 6 n u u a  I . 5 .  C n n x P o n n a n  c r o p o c r b
BpaqeHHs rl{ApoarperaroB

crqM npn yKa3aHHbtx . lnyx xpat iuux Hanopax

Bu6op 
- 

napartrerpon ryp6uHlI cqHraercff npa-

BHrrrbHbtM, ecal,t nocrpoenttlt i i  taxuu o6pa:olt
qeTbrpexyfoJ'IbIIITK pacnoJlaraeTcg B ueHTpaJIb-

Hoft 
' .{acrH 

xapaKrepHcrttrn, o6ecneqHBafl Ao-

craToqHo BblcoKI ' le  3 l laqeHHg K'  n '  A '  eo scei i

soHe pa6oru ryp6ltur,t. Ec.nr'r uenrp qerblpex-

yro.nlHura oKaxercfl cHJIbHo cMeuleHHbll\{ or-

HocHreJIbHo ueHrpa yHlrsepcallHoft xapaKre

DHCTHKH, cJleAyer np6aecrli noaropuuti nu6op

napauerpou ryp6t tHst ,  coorBercrBeHHo t l3Me-

uus Dt u n-
flpn nepecuere npI'IBeAeIlI{blx BeJ'l l IquH c Mo-

A€JIH Ha HaTypy ytIHTbIBaercq Inlacura6Hstii

e66exr (v r"reu iures n e ortt ocure'ry lH oft ser I'I qH H L'r

;6i"p; 
'; 

ryp6nne c pocroM ee lua-ruerpa)'

!,.nx-nepecqera 3HaqeHltfi x. n' A' c MoAeJIH Ha

HarvDV'so scef t  3oHe y l l l {Bepca'nsHof t  xapaKre-

puciuit l Mex,lyuapoasnii KoA NloAer'IbHbIx HC-

isrrauuil rn4f orl ip6uH (ny6'rHxauun M3K

Nb 193) peKoMeHAyer c,'IeAyrorl,He QopNl)'!'Ibl:
AJlq n ponenrep lr-L'lx H n oBopoTHoJIOnacTrI blx

ryp6un (fooPvYna XarroHa)

florepn HarYPuoil rYP6uHrt

f lorepu NloAe,' lH

O Y

+ X

^ 6

o v

c,

* 3 t
c e : 3

: E ! a \

&TE
t ^ E
= V =

r r : ' i ;

(,

, . 3 t
G r a : l= :
-  4 \
a F Q
; 9 0
X o -  -
= O l i
a Y - v A

a
I

+  J \

X o o
x X  -
= 5 c
: v = *a:  ?t

( r . r 6 )

K rr1o.u.e,]B, Re - qtlc./io

trw.
D r - 4 u a u e r P  P a 6 o -

KI ' I } IEMATHqCCKAfl  Bg3'

ryp6uH (Sopuy.na

t 2
t 4
t 6
l8
20
24
26
28
30
32
36
40
44

48
52
56
60
64
66
68
70
72
/ b

78
80
84

500
428,6
375
333,3
300
250
230,8
214,3
200
187,5
166,7
150
136,4

t25
I 1 5 , 4
107,1
100
ea8
9,_0,9 )
88,2
85,7
83,3
+&e
76,9
75
71,4

88
90
92
96

100
t02
104
108
l l 0
n2
l 1 4
l 1 6
r20

68,2
66,7
65,2
62,5
60
58,8
57,4
55,6
il,6
-6.3,6
52,6
5 1 , 8
50

{+
(  r .  l 7 )

B CCCP npuNteHxlorcfl rI ' IAporyp6IEHst npa-

Boro BpaqeHHfl (no qacosoft crpeJlKe' ec,' l l l

cuorperl co cropoHbl reHeparopa). f lpurueue-

HHe rulporyp6HH ./IeBoro BpaqeHHff Aoly-
cKaercs KaK HcKrloqeHI'Ie npn HanHqHIl oco6ux
ycnoau fi ycraHoBKI'I HJIH np oeKrupoBaHH e rI4Ap o-

arperaTa.' f lpn 
aur6ope HopManbuoro AuaMerp,a H cuH-

xpouiofi cKopocru Bpa[{eHHq ryp6uult Ha
yHHBepcanbHyIo xapaKTepHCTI{Ky HaHocHrcti

qerbrpexyloJlbHHK CO CTOpOHaMH fl l: const npH

Hmr' H nt : ccnst npn Hmax lt BepIxHHalltH

B TOqKax c KOOpAI{Harauu Qt, coorBercrByto-

ulr.t l\{H MaNcHMaJIbHoft r| MIIHHMaJIbHOft UOUso-

34

7 r -
l J p

:0 ,3  + 0 , i  l i  t ,

rAe I{H.leKc ,t  orHoc}lTctl
PefiHo.rsAca, t tPHqeM

3Aecr H -uanoP s 'u;
qero Ko,'Ieca B .rli \ -

KOCTb XI,IAKOCTI,I;

AJIf l  paAI' IaJIbHo-oceBblx
Myan)

florepu HarYPHofi rYP6unu

flotePn I\toAe,'IH

Arg axrusHlrx ryp6uH rlpllHll luaercq n :

: \n. HoueHxlarypa peKoMeHAyer Artl on-

ruuarrHoro pexnua paAHaJIbHo-oceeofi H'nl ' l

nponen.trepHod typ6unlr IIoJIb3oBarbcq Qop-
uYnoft 

r Gr-,;- '

I - r l  : ( l - n . " )  i o , t +  o , t f  * )
( r .  lB )

3Haqegug nonpaBoK K Be"rlHI{I lHe K' rt '  'n" '

uafraesHue c roMoulbio Qopuy'nsr (I'18)' cre-

,A\ :eT CTIHTaTb OAHHaKOBbIMH Ha BCeX OCTa"IbHblX

pi:xunaax. f lo arofi xe Qoprray.ne peKoMeHAyercq

bnpe4e.rnru [onpaBKH K. r'. A' AJIn KaxAoro

n poneJIJIepHoro p exH N{a noBop orHoJIon acrsoir

rngporyp6uHu.
ilu66ra orcacbtBaHHq orpeAersercn c yqe-

ToN,r norrpaBKu Ha 6apolterpuuecKoe-AaBJIeH]Ie
nDH BLICoKoM pacnoJloxeHHH rypoHusl  Ha/ l

vboeHel,{ Mopt. 
-A"' lq 

o6ecfleqeHgq 3anaca no



Bblcore orcacblBaHHq, yr{HTblBafi Bo3l\{oxH}'l iJ
HeToqHocrb 3KCnepHMeHTa H I{eAocTaroqHyrc
H3yqeHHocrb MacuTa6Hofo 300eKTa KaBvTa-
r .HH, npLIHqro BBoAHTb nonpaBKy K KaBHTaUHOII-
HoMy KoeoQuqHeHry o,  yKa3aHHyIo Ha yHI l -

eeoCarruoti xapaKTepHcrHKe. Pexonaetrlyenlte
JIM3 nv. XXI'I cte'sAa K|ICC nonpanxu Ao

B 3aBlrcuMocrt t  or  Halopa AaHLI Ha puc.  I '24 '

@oprtry.na Arq noAcqera Bblcorbl orcacblBall l l f l
HMEET BI ' IA

v
r./. : 10,0 - -r*;- - (o * Lo) H u. (1.19)

YUU

AxrHsHHe ryp6nnu. AxrHsuaq KoBlIIoBatl
r r r . lporyp6uHa Bbtr torr lHtercg KaK c ropH3ol l -
TaJIbl lb lNr,  TaK A C BepTHKaJ' IbHbII \ l  pacf ioJ]Ol ie-

Pnc .  I . 24 .  l paQ l l n  3aBHcH l \ r oc r l l  nonpaBK l l  Ao  o r
Ha  nopa

HHeM oc& BaJIa. fopltsolrra.noHlte ryp6unr,l
LIMeFor oAHo H,'IH 4na pa6ouux KoJIeca Ha oAHoN'l
BaJIy H nO OAHOMy HJIIi nO ABa COUIa Ha Kax(AOe
pa6oqee KoJIeco. Beprnxaluuue KoBIlIoBbIe
rriApoTyp6HHbl H3roToB.rlqloTcs c oAHHM KO"'le-
coM I{ HMe}oT HecKo,'IbKo (lo urecru) corler'I.
Moulsue ryp6uHtt, KaK npaBHr'Io, BbIno"IIHg-
r.oTcfl c BeprliKaJIbHblM BaJIOM.

Bu6op ocHoBHbIX napaMerpoB xoRrroeoii
ru,qporyp6uHbl peKoMeHAyercq npol{3BoAI'Irb no
uregyrcqefi cxeMe.

Hcxoas H3 BeJII{qLIHsI gaAaunoii HoluuHaJ'lb-
Hor'I Mournocrn lf u pacuerHoro Harlopa H p
onpeAeJrffercs MaKcI.{N{aJIbHbIft pacxoA BoAbl
qepe3 KoBruoeyro ryp6nny

Qmax : ^.g^ u3fcerc. (1.20)
1'fiTl

3uaqeHIle K. n. A. npH HoMI{Ha.nusofi l\ loul-
HocrH opHeHrHpoBoqHo npHHHMaeTctl paBHbIM
0,87-0,89 (66nsuue 3HaqeHI ' Iq  K.  n.  A.  npu-
HHMalorcn Arq 6onee MourHbIX ryp6HH).

!,uauerp Hanopnoft crpyu npu MaKcultla"lb-
HoNt pacxoAe onpeAe!'Isercs no $opt' '11'"le

Or: 
V[

Ontrr r ta.nutroe or l lo luel r t te  , t rHarterpa Ko-
, reca D1 K . l luaMerp)-  crpyH do " lex l l r  B npeAe-
; rax  l 0 -18 .

OnrHl l ta l r ,saq f lpHBeAeHHal  cKopocrb Bpa-
UleHHs KoBtrIoBblx rtt.{poryp6ull Bcex rl lnoB

.rexHT s6, ' IHgH f l l  or^ . ,239.  Cxopocrs Bpaue-

HHrr 11'p6nuu noActlltrblBaercfl no Sopltl ' ; ie

n ;  o r ^ l f  n
n -

Dr
o6lntun. (1.22t

A A
n 1
0,06
0,46
0.01
0,02

:0 ,545 t  /  3s l l . , -  
" ,  

(1 .21)'  
l i  z o V H

qucdro cone,r; gcrc - Ko3QQI4uHel{r
npuur.rrr,raevurfi B npeAenax 0,97-

3 H a qeHue n pH Be.leH tl oli cropo-cru Bp au{eH H fi

VTOql l f feTcq nO yHI ' rBepCar ' IbHOH xapaKTepu-

cruKe.  f lpu nn6ope pacqerHoro 3HaqeHI{n n l

no xapaKTepHcTIiKe c.JIeAyeT yr{HTblRaTb OTrIO-

orre.irbH)'lo npoAoJIxI{TeJIbHocrb pa6orur T-vp-

6uHu c NtaKcHMa,'lbsoti t.t qacruqHofi Harpy3-
Kar\ r r {  Ha pa3HbIX Haf lopax.  v  s l lcoxoHanopHblx
r1'p6uH cyrqecrBeHHaq Aortl Harlopa repsercn
e- Aepusaur.rH H HanopHoN'l rpy6onpoBoAe. flo-

cKoJ'rbKy 3Ta AOrq npu6,lt{sureJIbHO nponop-

ur.roHar'IbHa KBaApaTy pacxoAa' npH r{acrl{qHblx

Hafp.v3Kax Hanop 11'p6uHst 6yaer 6o,tbue, veM

fipH NraKCUIvraJ'IbHbIX' a nl COOTBeTCTBeHHo

Hrlxe. HcxoAq I'I3 3TOIO, C IleJ'lblo nOBbl[IeHHf
cpeAHe3KCn./IyarauI.IOHHOro K. i l . A. pacqerHoe

3HaqeHI{e nI peKo}leHAyercq Bblollparb }te-

cKorbKo 6onlult,r.t, u"v tri or*frPh HOMHHaJIb-,

Hoft MoIIlHocrI{ H pacqerHol\{ Hanope.

f lo  npnHnrblM 3HaqeHI ' I f lM nt  H cHHXpoHHoH

cKopocrH Bpaul.eHHfl tL yroqHserctl AHaN{erp
pa6ouero KoJIeca

" i {TD t : n (1.23)

u paccqfirblBaerctl ttpHBeAeHHbltl pacxog

a  , - , -
Qr : =; _i=- nlcex. (1.21)

D i v  H

flpu au6ope Al{aMerpa pa6ouero Ko,leca H
qucJla- coneJl KoBIxoBofi ryp6uHu Heo6xoAlluo
Vq[TbIBATb AONOJIHHTCJIbHbIC BOTIPOCbI '  CBg-

:aHHne c pa3Mepar{H Typ6I'IHbI H BeJII 'rqI'IHoil

KanI{TaJI bHblx 3aTpaT Ha cTpoI{Ter'IbcTBo rl',IApo-

afperara u fOC B ueJIoM, a raKxe c npoqHo-

crlrc, HaAexHocrbro lt yAo6crnoM SKcnnyara-

ullr{, npoH3BOACTBeHHbIMI't Bo3Mox{HocT'IMH t4

r .  A .
c ynenltueHl'Ielrt ql ' lcJIa cone,'I H yMeHblxe-

D,
nr{eil{ orHorleHI'Ifl =Oi noBbluaercr 6ucrpo-

xo.u,Hocrb xosuosoft ryp6nusr: ,4Uan,{erp I pa-
6oqero Koneca yMeHbuaercn H cKopocrb Bpa-
ueHus yBenl{qnBaercfl. 3ro AonxHo npuBo-

Alrrb K yAeurer,'reunlo afpefaTa. B ,qeficrnnre.ns-
r{ocTu ttz 1gg[eHIIHq TOp[{o3llTcfl ycJIoxHeHHeNI

KOHCTpyKIIHH I.{ yAopo}KaHHeN{ pa3BerBJIeHHblx

\,rHOroconJIoBblX KO"I.r-I€KTOpOB H ApyrHx 3"le-

MeHroB ryp6nHu. Typ6unrr Mouruocrblo IueHblrle

15-20 
-liem 

o6*'clo BbInoJIHflIor He 6o'nee.
qe\t c AByr{q conraMH IIa oAHo pa6ouee KoJIeco.

35
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) rge .nuqet t l te  6urc rpoxo l lHocr l l  I IYTe i \ l  \ ' l \ l e l {b -
D,

r u e H i l f l  o r H o l u e l t l l f  
7 ;  

I l p r t  I 1  p o t l H x  p a B H b l x

vcJ'roBHflx B,r leqer 3a co60ii  pocr Hanpflx{eHHl' i

r r  pa6oqe^{  *o rece,  npotopu,or ia . I lbHbr i r  ( * )  
;

I lo3 ' ro \ ry  v r le t ]b [ ra rb  AHaNIerp  pa6overo  l io , leca

B Bb lcoKor ranop l rb lx  KoBt r loBb lx  rn . lpor l 'p6 t t -

Irax c"r leAyer c ocropo)Kliocrblo.
B  Bbrcor io r lanopHbtx  KoBt r loBb lx  r l tAporyp-

6ur rax  ch , ' rbHo l ro3pacra lo r  norep l {  B  l l c l ipH l l , ' l e } l -

r- lbrx 3.rrer\reHTax noJ,BOAguIefo TpaKTa. f lo:rort5'

R t r rco l ioHanopHble  r l lp6HI {b l  06b lqHo le . la rcTCR
c o:lHt{M con,1(] l \ l  Ha pa60uee I io/ ' leco.

L4z  3HepreruqecKnX coo6pa lKeHl l i i  BCerJ .a

X(er' laTe, ' ibHO npl{ npoql ' tX paBHblX }tC"' lOBHuX
ebr6 l lDat r  I {aH60, ' Ibue€ gHCro ronacre f i  pa-

6o,rer-o Kor'reca zr. t lel l  6o"t lbue zr, Te\r l teulturr i i

nvTb npoxOAHT J lonacrb  noA BO3Je[ ICTB] IeNI

crpvu, TeN{ 6JIH}Ke npoqecc o6reKaHI. iq , tonacrlt

K ycTaHoBIiBUeMycfl  B oTHOCUTe,' lbHo1\1 ABHX{e-
lu t iu .  B  3ToM cr ) 'qae  re rqe  paspa6orarb  onT l i -

Ma,'rbHbre npoQr.r,r l l  . Ioi lacrH pa6overo KOrteca

r r  Apy fHX 3 . r reNre l rTou i lporoqHoi l  uacru  ryp6uu l t .

Crperr,reHne K vBerttqeHl' t lo z1 B 6blcrpoxol-
D,

Hbrx pa6oql{. \  Ko"xecax c Ma,' lblM oTHoiueHueNl 
7;

ofpaHHqHBaeTCfl Heo6xoAI'1N{OCTb}O ..  o6ecneqe-

u N n  r p e 6 v e r u o i i  I p o q H o c T H , I I O n a c r e H -

5. Pae.roHHac cKopocrb
Bpau{eHHq nHAporyp6HH

l lpn ouesanHot'l 6ucrpoM cHnrHH Harpy3KI.{

c  reHepaTopa I I  HeHcnpaBHblx cHcreMe peryJIH-

poBaHl.rt HJILL HafipaBJItlrcUleM annapare cKo-

ilocrr npauleHnfl ryp6uHbl 6yAer 6ucrpo no:-
pacTaTb, AOCTIlrafl qepe3 HeKOTOpOe BpeMq Ma-

KCI.iM aJI bHOii ycrauosl'letlleft cs BeJI i{ q H Hbl, Ha3bl-

saer{oii pasroHnoii cKopocrblo BpaIrleHI'If l  .
PasroHHaq cKopocrb BpaureHHq ryp6uurt

Aassofi cepHH orlpeAeJlflercq c noMoulblo cne-

rlr,r aJr bH bIX MOAeJI b I*{*l( -licllblraH I4i{' B XOAe KOTO -

pbrx MoAeJIr ryp6nHll AoBoAI'Ircfl Ao pa3roHa

npH pa3Hblx OTKpbITHtlx HanpaBrfl ioulefo an[a-
p i ra.  nonyqeHHbte 3HaqeHHx pasroHHof i  cxo-
pocrn BpauleHHtl nepecqHTblBaloTctl Ha Typ-

6uHy  c  D t  :  l , +z  npn  H  :  I  i t 4 , , L1  c rpou rc t l
pa3roHHar xapaKrepHcrHKa ryp6lH AaHsot i
cepr . rH -  3aBHCHMOCTb npHBeAeHHoI. {  pa3roH-

uoi i  cxopocru BpauleHuf l  n Ip or  orKpblrun Ha-

npaB, ' I t rcuefo anf lapaTa 00.
PasroHuaq cKopocrb Bpau.eHHq Harypl {o l {

ryp6uurt noAcqHrblBaercfl qepe3 coorBercrBylo-

uyrc npHBeAeHHyIo pa3foHHylo cKopocrb Bpa-

ilIeHHt no QOpNly,'Ie

np: nrp IF o6lnun,

r { r r r rbr  orr (pbl rHf  I {anpaBJI t l rcu lero anI Iapara I l
r {anopa BoAbl ,  a  y  [oBopoTHoJIOnaCTHblX rYp-
6uu,  xpoue roro,  -  11 or  yrJ la ycraHoBKH Jo-
n acrefi .

H a u6o,'r surer"r Be,'t H q H II LI p a3roH Ha tt c Kopocrb
qaule Bcero Aocrlt laeT npl.{ nor' lHocTblo orKpbt-
Toi\r HalrpaB,rIf l]otqeNl annapare. V noBoporHo-
,qonacrHbrx ryp6uH sar t6oruruaf l  pa3foHHaf l
cKopocTb BpauleHHf I.{MeeT MecTo IIpt{ paccorJia-
coBaHHLr CBg3H Mer(Ay noBopoToM JOf laroK Ha-
npaBnqloqero annapara LI  pa3BoporoNl  "nonac-
re i i  pa6ouero KoJIeca ( rax ua: t teaeMoNl I Iap\rLUe-

nt0
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P r a c .  1 . 2 c .  . r a 3 f o H l t b l e  x a p a K T e p H c r l { l i } {

H e K O T O p b I X  p a A l i a . I - I b H o - o c e B b t x  K o ! ' I e c

snu xou6nHaropnoi l  3aBI ' lcHruocru) ,  xor4a Ha-

npaBJlsrou{i{ft annapar noJIHocrb}o orKpbIT'
a flonacrlr pa6ouero Koreca HMeIor tlla,lltii yro,r
ycTaHoBKI.r.

OrHoruesue pasrouHoft cKopocru BpaureHt{fl
K HopMaJIL,Hot? npn AaHHoM Hanope Ha3blBaercfl
xoaQQuuueHroM Pa3foHa

f t l ) (  r .26)

Be,rH.ruHa xoaQQuuueHra pa3roHa cocraB-
JI 'ICT:

f ln

V pa4na ' r sHo -oceBb l x  H  KoB l ! o -
a u x  r y P 6 u r t '  l ' 7 - 1 , 9

V  nonopo rHoJ ' l onac r l l b t x  r 1 ' p6H t t
npH  coxpaHeuu r l  xo t r l 6nHa rop -
s o f i  g a g u c u m o c r s  2 ' 0 - 2 ' 2

) '  nonoPo rHo ronac rHb l x  rYP6a l r
npH  Hapyueuuu  xo r t a6a t l a rop -
n o f i  g a g n c u M o c r l r  '  2 ' 4 - 2 , 6

rne // u Dr - MaKcl{MaJlbut'tft Hanop ryp6uHu

H ee AHaMeTp B ,t '
V typ6uH c HenoABH)KHbIMX JlonacrflMu pa3-

toHHafl cKopocTb BpauIeHHfl 3aBHCI{T OT BeJII{-

36

f lpNne4euHlte sHarleHHtl xo:Q{ruuneHroe
pa3roHa AaHbl Ha ocHoBallI ' lH MoAe!'lbHblx pa3-

roHHbIX llcnltraHuft, Koropble npoBox'tlrctl

o6srquo npH npaKTHqecKH 6ecraeHraui loHHblx
pelKHI\rax. I4cc"reAosaHHq noKa3bIBalor' qro

B HaTypHblx ycJIOBITflX BCJIeACTBHe pa3Bltrltt

KaBHTaUI{ l t  B nporoqHoM TpaKre Ha pa3-roHHblx

pe)KI.INIax xoaQQnI{ueHr pa3roHa ryp6t't i t He-

CKOJIbKO CHH)KACTC'I  .

Ha pr . rc .  I .25 npuseAeHbl  pa3foHHble xapaK-

repHcTItKH HeKoropblx pa.u,HaJIbHo-oceBblx ryp-

6 u H .

( r .25)

/0 20 J0 40 50 60 os,nn



H a  p u c .  I . 2 6  n o x a s a H a  p a 3 t o H H a R  x a p a K -

repl rcrnKa noBoporHoJlonacruoi l  ryp6uHu runa

n,r1587,  colepxaulas pf lA KpHBblx 3aBr{cuMocru

npnBeAeHHot i  pa:ro l tHoi i  cKopocr l ' l  Bpaulet lu t l

Pa.trotr ttpeACTaB,' ' l ff er cepbe3lly]o olacHocrl '

.t l ,rrf l arperata, n oco6el{l locrH lt ' ;I l I poropa reHe-

pr topu' .  Orpanuueuue pacver t to i i  Be"r lHt lHHbl

xoeQQHuueHia pa:rona no3Bo'nt ler  cyulecrBeHl lo

..:rrr.riurr, Bec H croHNrocrb rlt; ' lporeHeparopa l ' t

a f  DeraTa B ue"4oM.'  
Ann npeAorBpaueHl ' l t  BblxoAa arperaroB

R pa3rol t  14 c l lHx{e} lHf l  pa:ro l tHoi i  cKop-ocru Bpa-

uleuun npHMeHffrcTCt l  pa3' I I l tqHble cxeN' , lb l  npo-

ruBopa3roHr lb lx  3aulur  r  pa:Hoo6p""1t l^ .L l l , ;

TuBopa3foHHble ycrpoiicrsa' B oreuecreeHHol' i

nDaKTHKe B KaqecrBe nporHBopa3rousoi ; i  3a-

r r tnru l  Hau6olee qacro npurre l l f lerct l  ycraHoBKz

B CUCTeI \ Ie  pe fyJ lHpOBaHHf l  3O ' I IOTHHKa aBapHI l -

luo f  o  3aKpb lTHt l  HanpaB. I I t loue f  o  annapaTa u

6ucrponalanulux i l lHroB, pa3rleuaeNl"* 1:.1:.1
cnupinunoii xauepoil uJtv Il orcacblBalourel' l

; t t i t " .  B nonoporHoJlonacrHbrx ryp6uHax ct t t t -

xeuue pasroHuoi l  cKopocru BpaueHHt l  Nloxe ' r

6uru AocrnrHyro Ka K n p H H ]'AIlreJI b H bl I\{- 
" 

^ p 
-u];-

THeM Jlonacrei i ,  rax H HX orKpblruer l  Ha oo 'nbul t l l I

vrol . B nocJIeAHeM crryqae Bo3rlox(Ho notlB'leHlle

i " ru" t . ro"ux eu6pauui i  arperara '  l lp I4HyAl l -

renr,sstfi pa3BOpoT nonacrefi Ko"leca npH pa3-

loHe rpebyet  yBeJIHqeHHr pa3MepoB cepBo-

r \ {oropa u 'Aeraren N{exaHI43Ma nonopora '  Ann

yMeHbueHHR paarouuof i  cKopocru BpaueHuf l

nouopotnonoiracrH blx ryp6u u np trMeHtl^Ior ra Kx{e

TOpMO3Hble ,rlOIIaTKH' yCTa H aBJ'l HB aeMble AO BTy J'I-

xe' pa6ouero Koreca noA 'norracrflMr4 r4JrLr HaA

HHMH H BABHf aeMble B IOTOK npH nOBt ' l tXeHI4l ' l  CKO-

Docru BpaureHufl ryp6rnnu Ha onpeAeJIeHHylo

L*"u"ny .  B  xaqecrse  i lpor l ' lBopa3roHHou 3a-

U{I ' ITbI TaK)Ke' MoryT npI{MeHfTt 'Cl anapHfiuue

r.tHAHBHAyaJlbHble cepBOMOTOpbI Ha JIOIIaTKaX

HanpaBrqloulefo annapaTa' AOnoJIHI' ITe.r lbHble

nonop orH sle JI OII arK H' ycra H a BJI I',t-Ba eM.ble MexAy

xoJ IOHHaMU cTaTOpa '  u  ApvrHe ycTpot tc rBa '

, "  - - , 4 n o

I  6 n
-- /20
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P n c .  L 2 6 .  P a : r o H u b l e  x a p a K T e p t t c r l l K l l  n o -

Bopo rHo -J ' l onac rHo f t  r yp6 t tH t ' t  npH  l a l - ) l u l eH
no i l  xou6uHaropHo f i  3aB l ' l c l IMoc rH  - l l  p33 r l l l 9 -

Hb l x  y r J Iax  yc raHoBK l {  ' r onac re f i  t i  n i l t t

xov6 l t t t a roDu  b t  x  l ) c ) l ( l l  Ma  x

or oTKpbITHtl HanpaB,'Isloulefo anIIapara npH

pa3Hblr 3HaqeHuflx yrJIa ycrauoBxll ' lonacrefi cp

AJq HapyueHHoia xou6uuaropHoft sanucuMocrH

H npH pa3Hblx 3HaqeHHt lx  HOI\ { I tHaJIbHOf i  npu-

seAeHHofi cKopocrn BpaqeHuq AJlfl cJ'Iyqafl

coxDaHeHI ' tg  xov6uHaropl tof i  3aBHcHMocrH'



TJIABA II

TIPOTOT{ HbI I,I TPAKT THAPOTYPEH HbI

l .  CnnpanoHac KaMepa

fH.4pae.nnuecxnft pacqer ryp6HuHoir KaMepbl
ctso[rlrcs K o[peAeJreHr.rrc pa3Mepoe ceveuuit u
orrepraHHfl ee KaHaJra. Typ6uuuar KaMepa
noJrlKHa o6ecnequgatr:

a) uaHunarbHo BosMo)KHoe HapyueHr{e oce-
soft cNr,rMerpri[ noroKa nepeA HarrpaBJrrrorql.{M
annapaToM;

6) unpxy.nauuro, 6;lnsxyro x rpe6yeruofi
Ars noryr{enuq 3aAaHuoft trloulHocru ryp6uuu;

n) ae"nnuuHy cpeAHHx cxopoctefi floroKa,
npn Koropofi ru4paurHqecKue norepu B ryp-
6uuHofi KaMepe H HarrpaBJrrroqeM anflapare
He npeBbrrllanT Ao[ycTLrMbIx [peAeJIoB.

6eroHnas KaMepa. Derossue ryp6ttuHue
KaMepbr, KaK IloKa3brBaer onbrr npoeKTLIpoBa-
HHs. vt crpouTeJrbcraa l3C, rrpuMeHsrorcq B rrn-
poKoM Anana3oHe HanopoB - ao 70-80 n.

Typ6nHHaa KaMepa cocroHT r,r3 cnI{paJIb-
uori n orxpsrroft qacreft (pnc. II.l). CnupailbHas.
qacrb KaMepbI, KaK npaBHJIo, BbrrroJlHflercfl
Tp a neuelrAaJr bHof o ceqeH H s, x a p a KTep r..t3yeMoto
yrJraMH HaKJroHa 6oxosHx creHoK K BepTHKaJIH
0 

" 
?. <Dopuy ce,{eHufi KaMepbr peKoMeHAyercfl

npr.rHuMarb no Bo3MoxHocrr{ 6rr.rsxoft K c}.IM-
uerp n,r uofi orHocnre.n rfr6'TdpiisoHral ruoft ocn
HanpaBJItlouleto annapara,,{ro o6ecneqI.IBaer
Haruryquue gHepreTHqecKHe noKa3aTeJrr.I ryp-
6nuu. llpn xolrnonoBKe 6;roxa c uarofi sbrcoroil
arperara AonycKaercq pa3BHrHe ceqeuuii snlig
orHocHTeJIbHo ocu HarrpaBJrsrouefo annapara.

flpu aronr orHoueHr{e cropoH cer{eHr.rfi ? 
""Qax

AoJr)KHo npeBbruarb 1,8-2,0.
fl, 'roulaAr BxoAHofo ceqeHHfl ryp6uHuoft

KaMepbr onpeAeJrsercfl no Qopuyne

Be,ruuuuy cpeAseii cKopocrll Bo BxoAHo\1
cer{eHHH 1Jex. cr: peKOMeHAyeTcfl npr{HHMaTb no
rpaQuxy Ha pnc.  I1 .2,  a,  a BHarIeHHf l  yr" IoB
oxBara - corJracHo c/'reAynqllM AaHHblM:

H s u , [ ,o  30 30-50 50-75
qo a epad 180-200 200-225 225-270

Anr- npeABapnreJlbHofo ost6opa pa3llepoB
BXOAHOfO Ce\IeHHs nO noJIyqeHHol{ BeJIHqHHe
nJIOrqaAH peKoMeHAylorct cJIeAylou{He coorHo-
rxeHuq: HapyxHltft paAliyc BxoAHoro ceqeHHq
Rex: l,6Dr; BblCOTa BXOAHOTO . CeqeHl.lf l
bex:  (1,8+-  2,0)Dr l l l i lpuua orrpuro l i
uacru ryp6suHofi KaMepbI B (no nonepeuHofi
ocu 6.noxa) rsl6npaercn B 3aBIIcI.IMocrH or yr,'Ia
oxBara cnHpaJIbHoro KaHaJIa B C,'IeAVIOIIIn,X
r rpeAenax :  B  )  Rex  +  0 ,95D1npn  Qo :  180 ' ;
B  2  R t *  +  l , l  D1  nPu  Qo :  200 -+225o ;  rPH
tpo>- 225o BeJIHqItHa .B ycranaerLlBaercq I{c-
xoAq H3 KoHKpernbrx yc.nonuft i lpouecca npoeK-
rupoBaHr.{s. PaccrosHle or ocx ryp6uurt 4o
euxoAHoft KpoMKLI 6utqxa lrpHHHNlaercfl He
M e H e e  l ) 1 , 3  D r

fu4pouexauE,Ieeruft pacrler 6etosHstx cnu-
paJrbHbrx KaMep y4o6Hee Bcero Becrn rpaQo-
aHaJrHrHqecKuM MeToAot'1. 3aAasuIilcL' Qopuoli
r{ pa3\IepaMI.I BxoAHoro ceqeHLIq ABCHDE
(pnc.  I I .3 ,  a) ,  o6ecneqnsarou{HMtt  nponycK pac-
xoaa Q co cpe,4ueii cKopocrblo 'ugx. 

cp, nepexoAsr
K Oflpe,I.er'reHfi]o pa3MepoB, (popMbl H [or'Io)KeHHfl
B nJIaHe Apyrux ceqeusl't. HsNIeHeHLIe Qoptntu
ceqesaf t  npoH3BoArr  no 3aAaHHoMy 3aKoHJ' .
!,"rn aroro rroJrafalor, rITo BepuHHbI HapylKHbIX
yrJroB cer{eHufl AoJlxHbl'rexarb Ha npnltstx AC
i  e n HJrr{  Ha KpHBnIX (uanpuuep,  napa6o,rax) .

Pacxon uepea .nn6oe ceqeHHe cnl tpa,rsuoi i
Karv1epbl  paBeH (puc.  I I .3 ,  a)

Q ; : K
h"  d r ,  ( l l .2 l
r

rae K - nocrosHHafl cnI.rpaJItHoil rauepst.
I4Hrerpar o Qoprrly,re (l I.2) Bblri l ' lc -

rqercrr rpaSuuecxul"t cnoco6olt. Ha rpa$uxe

t r  Q q o' 8x - 
au*0960'

( r  r . l )
R i

IrAe Q - pacxoA qepes rvp6HHv npu HoMr.rHaJIb-
Hoft uoulgocrH, coorBercrnyrculefi pacr{eTHoMy
Hanopy, u ttslcerc; o6x.6p-cpeI.Hsfl cKopocrb
noroKa Bo BxoAHoM ceqeHHH cnuparluoft xa-
Mepbr B ulcerc;^q,o - yfoJr oxBara cnHpaJrbHoro
KaHaila B epao,

?,R

$



(puc. I1.3, 6) no BepTHKaJII{ orKJlaAblBalorctl

3HaqeHHg 
o 

u 3aBl{cuMocru or R AJIfl BxoA-
r

Hoto u npoMexyror{Hblx ceqesnii I, 2' 3''
f l .noulaAn, orpaHHqeHHble JIHHI{sMI{

mnab, m{Ltab, mznzab H r' A' Y 9cblo
i6"un.., 6yayr npeAcraBrqru co6oft se-

JlurrnHbr pacxoAoB Q, 8t,  q2 v : .A'  npH

K: I  Anq YKa3aHHbIx ceqeHHH'
BeJg'{raua noctogsHoft K noAcqnru-

n
Baercr no QoPr,rY.rle 1( : 

? 
no 3Ha-

ueuuRu Q n 4 lns BxoAHoro ceqeHufl'

P n c .  1 L l .  E e t o u s a g  c n u p a n b H a t  K a M e p a
rugPotYP6uttlt

KaMepbl B [JIaHe H onpeAeJII',ITb ee pa3Mepbl

s ,'Ito6ol{ ceqeHHH.

illeral.nNqecKac Kamepa' MetalnqecKl{e cnfi -

paJrbHble Ka\Iepbl, KaK npaBHJIO' BbI[OTHqIOTCfl

o)

,u/cex

{
u

: !
l .
I
I
I
I

I
t

-jr
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Pnc.  IL2 .  fpaQnx Aonycr l lMb lx  cKopocre f ,^Bo BxoAHoM

;;;; ; ; ; ; ;  - i  6ironriot i  6 - ueraanYqecKofi cnupa"Ib-

ioi in"""po; Qcr - cKopocrHoil  xos$QIlqueHr Bo Bxo' l-

3Has seJHqIrHy K, onpeAsllffeM Qr, Qz I n r' A'

\lrfl ocraJlbgblx ceqeurfi.
IIo 3HaqeHHgM Q; u R; crpotlrcr

( p u c .  I L 3 , a )  K P H B b r e  Q : f r ( R )  n  q :

- gP : f2(R). flo;rrsyrcs -,Ip,o"uofi
a: l r iR),  MolKHo i ,nocrpol ' I rb or lepraHne

HOM CeqeSgI {

c KDvrJIbtMi'I ceqeHl{sMn (pnc' I I '4) c yrJIoilI

oxsifa ao 345'.
V,{ acrox cn H p aJlbHoro KaHaJI a' p acnoJlox{eH'

nsrfr*s npe4e-trai yrna q : 45:175"' -cqurag
or gv6a cnupa,'ln, BblnoJlHgercfl c oBaJIbHbIMH

ceue"uttnttl, 
- 

o6paaonaHuult'tN nepexoAfull{MI'{

Apyr B Apyra oKpyxHocrttltn paAHycoB pl lI p2

6)a) l l1

b/r
6)

t t 2

TITI,

g =fl (p)

y =f2ft)

P n c . I I . 3 . I ( p a c u e r y p a 3 M e p o B ! 6 e r o g n o f i c n u p a a s n o f i K a M e p H T a B p o B o n o c e q e H H '
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Oxpyxuocru pa.{H}ca f )2 r iaca}orcrr  KoHuqec-
Koii noBepxHocrH craTopHblx Ko,'reu B Toqxax
A Ll  B (p l rc .  I  |  .4 ,  a) .  Ceqeuuq ocra, ' rbHol" r
uacru cnupaJrbHoro KaHaJta (q-  175- :  345o) nu-
noJ'tHflroTct or(py;'r{HocTb}o oAHoro palr4/ca,
nepeceKalou{er i  xo"ruua craropa B ror lxax A u B.

Mepu4uoHaJrbnbre ceqeHuf l  cnHpa" l ruoi i  xa-
irtepsl no,16Hpa1gTCf T3K, r11g6bl B Cn!tpa,' lbHoll

Puc .  I  I . 4 .  K  pacqe ry  pa3MepoB  r , l e ra , r , l uqecxo r " t
cn l r pa . i r rHo f t  KaMepb r  Kpy f ro ro  ceqeHHr ;  c  -  none -

p e . r H u f i  p a 3 p e 3 ;  6  - n u g  B  n J r a H e

KaHaJre o6ecneqr.rBarocb pa&pegeneHue pac-
xola B cooTBeTcTBHH C 3aB}.iCI{MOCTbIO

rAe Qrp -  pacxoA qepe3 NlepH{HoHaibHo€ C€u€-
HHe CilHpaJrbHoit KaMepbr, pacnoJroiKeHHoe noA
yt,'ro!r (p K HeKOTOpOfi Haqa,'rbHor? fl,rrocKocTn,
o6br,iHo npoxoAffuleri ,tepe3 3y6 cttupaJrH;
Q -  pacxoA r lepe3 ryp6uHy,  a rBuiKeHHe no-
TOKa B CeqeHUf lx  cnHpaJIbHoIo xaHaJIa npoHcxo-
IHJro npu ycJ'roBr4u 6nusxolu $

U L t r = = ( : C O n s t ,

r, le uu - oxpyxHas cocTaBJtgloulas cKopocTtr
NOTOKA B  KAHATC.

f lnoua,qr BxoAHoro ceqeHnfl cnHpa.4bHofi
xaMepbr (pnc.  I1  .4,  a)  Bbtqucl r rsercn no Qop-
ruyJre (l L l). 3Haqennq uex. c, peKoMeHAyercr
Bbr6Hpa?b B 3aBHcHMocrH or  Hanopa no rpaQnxy

40

r f a  pHc .  11 .2 ,6 .  Panuyc  Bxo i tHo ro  ceqeHur  no i t -
cr rHrbrBaerca no Qopwv. le

1 t  F a r -  F i t t r
Par 

' 
l /
f . 1

r , tc  I 'cm , -  (v . ,  *  rz)b r .  Be,rnuuHa 6tu. .  oKp\ ' [ -

"rr rreTCfl no 5 l0 .ttt,tt.
A, rs  noAc' rera pa3rrepoB KpyfJ ' rbrx ce,ret t t r i i

cnHpar ' rb}{o|o xaua,ra c.c .  I (yst r raHcxr . r i i  pexo-
]rcHju/eT no.:rb3oBaTbcfl : laBucHN,tocTbio

- ' , i r ' ff, \

{ 1 , - i - 0 , - l r ) c ' 6 1 ,\  ' l  o /

f j l e  L 'Q -  cKopocTb noToxa B ceqeHHH,  l ' \acn0-
, ' ro ;+(e} { l ro l \ r  noA y fJor r  Q,  a  pa IHVC ccqe l l t i f l
onpereJ't f lTr, no cponrrv;e

tr, V . r r .  ( l  I . 3 )

p r -  - 1 , 6 4 3 7 h . : -

3,tecr, eo rr. e - s epad nJ'tv pag, F6, - s tt2;
12 ,  r r  u  b t  -  u  M  (pHC.  11 .4 ,  a ) .  Pac ' {e r I , l
no onpeAeneHr.rro f) -ygo6uo BecTH B ra6.[lt,{Hoii
rpopue c r . rHrepBaJrou Acp -  l5o.  f lo  suaqeHHsrt
p onpeAeJIflrcr'r:a ra6apHrbr Hapy)KHofo KoHrl"pa
cnupa.r rHof i  KaMepbr:

R : ra * P f Yr P')-- t,;z n. (l I.4)

l lpu t tpHHlroM B oreqecrBeHHotu rHrpo-
ryp6ocrpoeHl l t  3HaqeHuu p - ,  55"  (puc.  I  i .4 ,  a)
C. C. Kysuuttcxuii npe.l.naraer cJleAylourle

Qopnynrt  a.na npH6nirxeHHoro pacqera paAn-v-
coB pr ,  0:  H R yqacrKa cnHpaJlbHoi i  KaMepbl
C OBA, ' IbHbIMI-{  CCqEHHfl IUH:

r \
t  c n l  I  J t t ,

)
t r l

I
r .5 )

c r - 1 , 2 2 0 7 h i _ 0 , 3 p y w ;
R : rn f l,3928pt -1 0,4264p1 'u.

'l

Q,p:  f  o '
Cnoco6 Haxo)*<AeHHfl I{eHrpoB oxpyxHocren

c paAf iyCaMH pl  t4  Pz tceH H3 pHc.  I I  .4 ,  a.

!,.rrn ulnncrpaunu BItHflHHS' pa3MepoB cnn-
palrHorl KaNIepbI Ha 3HeprerllqecKylo xapaK-
repHcrHK-v rypOuuu Ha puc.  I  I .5  rpuBeAeHbl

r p a g r r x n  J r i  /  ( + )  ,  r .  e . 3 a B H c t I M o c r H  n p H -
r J r / '

pau1eH14q  K .  n .  A .  r yp6Hus l  rH ra  POI15 i697

1Dt :  250  ,u t+ t  o r -o rHocHre l t uo ro  pa .cuyca

{)ex BXOAHOIO Ceqel l l t t l  cnupa, ' IbHofo KaHaJIa.
Conocrag.aeHr{e clrttpa"rbHblx KaMep c pa3,'Iut{-
I lbrMH feoMerpHqecKl l r l f i  XapaKTepHcrI {KaMH
rrpOH3BOAHTCfl nO BeJIllt lHlle cKopocTHoro r<oaQ-

SrruueHra gcx:  : f= Cxopocruue xoa$-
/ H

Qxtuueuru (Pcrc uccJleAoBaHHblx cnl,tpaJIbHblx
Ka\{ep (pu.r .: 0,5; 0,54 r.r 0,61), noncql{rallHble

AJII BtoAHoro ceqeHns ilpH Qi : IOOO ,tlcerc,
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a'

I

coorBercrreHHo cocratsJ l r lor :  0 ,8 (p" t , .  0 ,61) ;

1 ,0  ( f r r . , ,  . -  0 ,51 ) ;  I , 16  G . .  :  0 ,5 ) .  Kax  e r iAuo
r j3 npnBe.r lerJ l roro rparpuxa,  y l reHbrxeHHe orHo-

C H T e . l r , H O f O  p a : l H Y C A  t s X O l l l O r O  C e q e H H t  l , ; .

A r t . %,,  
| -
I
I

i
J.0l---

I

ft L- c.5

P t t c .  I I . 5 .  l p a $ n x  3 a B l t c l r M o c r r . t  n p H p a -
u I e H u r  K .  n .  A .  r y p 6 u H t r  e  Q y H x q u u
oT  oTHOCHTe , ' l bHoFO pa ,qHyca  B \oAHOfO

ceqeHH ' I  cn I lDaJ I I {

or 0,6 Ao 0,5, T. e.  Ha 20oA, npunoAtrr  x cyqe-
crBeHHor{y naAenlrrc K. n. A. Typ6HHbr AaHHoft

O6rrcrpoxoAHocru, Iocrnrarou{ervty 6o,ree 39;,
npu Q; = 1200 nlcerc. llpu arou Hs-sa oAHo-
Bper,reHHoro yMerrbrxeHHfl nponycKHoli cnoco6-
HocrH MaKcr.rMaJIbHafl MoulHocrl rvp6uubr cHr.t-
xaercs na 60/o

2. Orcacusarculac rpy6a
Orcacsrsaloulue rpy6sr ruqporyp6nH npoeK-

rnpyrorcn no OCTy 24.122.01. OcHoeHur'{ napa-
\reTpoM, oil peAeJI 'lrorlIHM rrrApaBJr l{qecKue xa p a K-
repHcruKr.l usoruyroft orcacslsatoulefi rpy6sr,
eBrrrercrr ee Bbrcora lt (puc. I I .6). Bucora
rpyobr BJrHner Ha croHMocrb coopyxenus I'3C.
flpu nsr6ope Bbrcorbt orcacblBanueft rpy6u rre-
c6xoAHMo yquTbrBarL, cJreAyrculHe o6croflTerb-
L  I  b d .

a) yae,'rHueHte Bbrcorbr rpy6sr o6ecne.u.r-
BaeT no,ryqeHHe BbrcoKHx 3HepreTHqecKHX Ll
sKcn,rryararlHoHHbrx noKa3areJreii ryp6nHsl, r. e.
$axropa, 4eftcrnyrcu1efo B TeqeHHe Bcefo flepr.to-
J,a 3KcnJryarauuu l3C;

6)  yne,rnueHue Bbrcorbr  rpy6tr  npHBoAHr
r( noBbnr.reHrlo cror{Mocru rr.rApocrauqtii, r. e.
$axropa,  xapaKrepH3yloulero eAHHoBpeMeHHbre
3aTpaTbr Ha cTpoHTeJrbcTBo.

Vcxo1g, Hs 3Tofo, nu6op ra6apurHux paa-
I\{epoB orcacHsanqeri rpy6sr AoJrxeH npor'13-
BOAHTbCq H A OCHOBA H I , I  H TEX H H KO.3KOHOM HI{ECKI, t  X

pacqeToB c yqeroM HaAe)KHocTu paooTbl rrr. lpo-
a f  pe faroB.

Pesy;r uraru M n oroq uc,r er{ H br x HccJle,4oaa H u ri
noxa3brBaror ,  qro He3aBucrr [ {o or  Qopusl  opa-
cblealoueii rpy6sl yMeHbutellHe ee BHcorbt t i 'pH-
BotrHr K naAeHHI,o K. n. A. ryp6uHbt. f iplt :ro:r,r
nas6oree pe3Koe cHH)KeHne K.  n.  A.  ua6.nrc-
-laercrr ua ryp6uHax 6o.'tuu-roii nponycxHoit cno-
co6Hocru.  C,vueHnueHHerr  nponycxtro i i  cnoco6-
rrocrn ryp6urrbt BJrl HqHHe Bbrcorbt orcacutgatou{ei'r
rpv6ur Ha ee 3HeprernqecKue noKa3areJl t t  yMeHb-
riiaercr. Q;1uaxo 3aMerHoe ytyteHbueHHe Bbtcorbl
rpy6sr rr4xoxoAHbrx ryp6rlu rax>xe Aaer cHt{}Ke-
HHe K. n. I. H r\rOiKeT npt.rBecTr.r K 3HaqHTe,'lbHoMy
) 'BeJ ' tHqeHHn HHTeHCHBHOCTH HeCTaUHOHapHbIX
qereHuii  no!, KoJIecoM f i ,  KaK c"r leAcTBlle, K He-
cnoxo i iHo i i  pa6ore  a fpe fara .  HecrausoHapHbte
rB"rreHHr oco6eHuo cH,' tbuo rrpoflB, ' I f l torcf l  i lpt ' t
pa6ore  pa luaJbHo-oceBbrx  ru4poryp6uH I {a
lreorrr l .rMaJlbHbtx pe>xHN,rax. 3ro Ao.II)KHo yt lnrbt-

Barbcq npH au6ope ra6apurHstx  pa3N{epoB
rpv6 .- -  

Ha ocHoBaHuH npoBeAeHHbIx JiM3 H AP] '-
fHuu opraHH3arrHfMLr Hcc, ' te.qoBaHufi  u onltra

Pnc.  i  I .6 .  Orcacsreanu laa  r1 ; -v6a ru4poryp6ur t  r , r
c  K o J r e H o M  c e D l l l l  4

npoeKrupoB aHr4s vt 3Kcrrryararrulr rrlporyp6tt rt
p e KorleHAyroTcfl cr eAyloulr{ e B blcoTbr oTcacbl B a Io -

ruux rpy6: ,x , " ' r f l  noBoporHoJrol iacrHbrx r r . rApo-
11'p6uH lt 2 2,3Dt; A"IIf l paApiaJ'IbHo-oceBblx
rnaporyp6Nn l t  2  2,5D t .  B rex cJ lyqarx,
KofAa npuNreHeHrle rpy6 raxofi Bbrcorbt He I\{o)Ker
6urr  gxoHoMHqecKH o6ocHosaHo, AonycKaerca
-vNreHbrueHHe Bblcorbr orcacHsalou{efi rpy6r,l
Ao h ;= 2,0D 1 AJlq noBopoTHononacrHllx
ru,4poryp6HH r . t  Ao h. .  2 ,3 Dr , . i ln  paAuaJlb l lo-
oceBbrx rn,rporyp6i.ui. f lpu ycraHoBKe rltApo-
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afpefaroB B noA3eMHbIX

AOJI),KIla nPHHt{MaTbCfl He

Oueuxa H3MeHeHI ' l t  K .

BI, lCUNIOCTH OT H3MCHCHHg

f3C Bbrcora rpy6bl
Hu>xe 3,5D r.

i r .  A. ryp6HHbI B 3a-
OTHOCI,ITCJIbHOfi BbI.

h
corbr orcacblBaloqeii rpy6bl ^- H npnBeAeH-

ur
Horo pacxoAa'Q;  npoH3BoAl . t rc f  no rpaQuKy

H a  p H c .  I I . 7 .  I

44,
t 4

P n c .  I I . 7 .  H s v e H e H H e  K '  n '  q .  r y p 6 u H b l  B  3 a B H c H '
MocrH or oruocure.nouofi  ssicofsi orcacrtaarculeft

rpy6rr

Il lxpuHa orcacblBarclqeft rpy6u B npuHtl-
MaeTcg:

AJIfl noBoporHoJIOnacrHblx rHAporyp6uH

B:  (2 ,5 - "2 ,7 )Dt ,

AJIS paAHaJIbHo-oceBbIX rn.cporyp6HH

g : (2,7+ 3,3)Dr. ;

A.ns noAseMHbrx l3C AonycKaercr y.Yejlb'
lxeHHe [IupHHbI rpy6H npliMepHo Ao (1,5--:-
-2,0)Dt, 

'B 
3aBHcIiMocrH or Bblcorbl Tpy6bl''nn:aia 

orcacblBalouefi rpy6bl L npHHH-
TIACTCq:

,qJIs noBopoTHOJIOnacrHblX rt'IApoTyp6H H

y :  (4+_  4 ,5 )Dr i

AJIS paAl.IanbHo-oceBblx rHAporyp6hH

y :  ( 4 : S \ D r

llpn ycraHoBKe B noA3eMHbIx fOC l'nnsa
orcacllBalouleft rpy6sr Moxer 6urr yeelHqeHa

B 3ABI{CHMOCTI'I OT TPC6OBAHHft KOMNOHOBKI{
c yqeToM rH,u,paBJIUqeCKItX noKa3aTeJIefi LI

yc.lbnnfi peryJIIIpoBaHrt ryp6HHbI'- 
OpueHrnpoBor{Hat ouenxa H3MeHeHHfl K. n ',q,'

ryp6nnu npl{ H3MeHeHI'IH nnoqaAH Bbixo.u.Horo

42

ceqeHHfl orcacblBanuell
cAeJIaHa IIo QoPrraYne

'rov6st Molker 6uru

A n :
F? 

"u,, 
F3' uu,*

D s :
Dz-r (h - ' I lgi . ( r  I . 7 )

l + 2 t g p  '

B cnyqae h* * Ds

D s :  2  t e  F  ( 1 ,  -  h K -  s )  *  D z '  ( l l ' 8 )

AlnHa KoJIeHa orcacblBanulefi -.rpy6u He

AoJIx(Ha npeBbllrarb Lr { (1,3-:- l,!)Da' f lpn'

6lsxengo ,I1JIHHa KoJIeHa uoxer 6urr onpe'

AeJIeHa no HoMorpaMNIal\{, noKa3aHHblM Ha

-#(
) ,  

( u . o )

rAe Q - pacxor qepe3 ryp6uuy s urlcerc;
F bur" LI F zoaLx - COOTBeTCTBeHHO nJIOUIaAb
ceqeHul ucxoAsoft rpy6sr Ii orcacblBalouei{
rDv6u c H3MeHeHusltt l l l  pasuepaMn B n2; H -

xalaxrepHuit uanop e ,lt.-.Ll,uauerp 
BXoAHofo lnQQysopa orcacblBalo-

urefi rpy6u oflpeAe,'Iflercfl pa3r'lepaMl'{ KaMepbl

pa6ouero KoJIeca noBoporHo,ToIIaCTHblX ruApo-

iyp6uu H pa3MepaMI'l HHIKHefo o6o!'a pa6overo

KO,'leca p aAH a,q bHo-OCeBbIx rHApoTyp-Ox H'
Vron pacmnpenus BxoAHofo auSQysopa Ha

oAHy cTopoHy npHHHMaercq:
i) ali nonoporuonoracrHblX rl i,, lporyp6uH

B :'3+- l0'; npu grotlt ,qlr -pa6outlx KoJIec

b .u,nauerpoM BTyJIXI'I d"* 4 0,45Dr cJ'IeAyer

opr.reHTltpoBarbcg Ha 3Har{eHI'{s yfJloB, 6nHsxue

K BepxHeMy npeAeJly; AIIr KoJIec c - de*)

> 0,q5Dr 
-c;reAyer -esl6uparr 

yfJlbl ' 6'rlusxlie

K HH)KHeMy npeAeJly;
6) Ans paAuaJlbHo-oceBblx rl{AporyponH

p g 8-:9".'  
PexouegAyercq Arq npHMeHeHI'If l KoJleHo'

c hx: D3 (cru. pllc. II.6) H yfJIoNI pacKpblrnff

e iopHsoHralsiofi nJIocKocrll 2c[1, paBHbIIu

34o56' (puc. II.8). B rex cJIyqasx, KofAa AJII{Ha
KOJreHa BbIXOAltr 3a npeAeJIbI peKoMeHAyer{blx

sHa,{eHufi urupHHbI otcaculsarcqeft rpy-6nt

182 z,lor AJIr noBoporHoJlonacrnblx ryp6ur

; B> 
'3,3Dt 

lns pa.qHaJlbHo-oceBblx ryp6uH),

MO)KeT npHMeHgTbcff KOJIeHO C yBeJIHqeHHbIM

vruIoM pacKpblrHs B ropu3oHaluHoft nJlocKocrll

no 47'\0' 
-(puc. 

II.9). A.ns orcacblBalourl 'Ix
ipy6 asrcoxoHanopustx rn4poryp6uH (// >
)ZgO.n), y roropblx B orAeJIbHbIx cJlyqasx rpe-

6yerca sHar{HTeJIbHoe yMeHbuleHne uI'lpI'lHbI
,rbv6st, peKoMeHAyercfi [pHMeHeHI'Ie KoJIeHa no

pnt. I l . io. i lns ryp6utl, ycraHaBflHBaer'lbl\

B noA3eMHbIx .uapoiiauullsx, npn h) (3,5+'

-- 4,0)D r AonycKaercf, npKMeHeHI'Ie KOJleHa

KpvfJroro cerleHus nocroflHHO|O AUaMeTpa

iririC. tt.l l), s4ecs /t - sHcora orcacblBarcureit
rpy6st.'  -!,ualtetp 

BxoAHoro ceqeHns KoJIeHa B clyqae
hrc: Ds ( i r ' r .  pnc. I I .6) npn nsl6paHuux sHa-

ueuu"x 
-h 

u ft onpeAeflflercfl no Qopuyle

t
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i
l ) , r c .  I t . l 2  H  I I . l 3 .  F lo r to rpau r l b l  noc rpoeHb l

B orHocureJlbHblx BerI4t { I {Hax;  B,  Lt  H t  -  co-

oTBeTCTBeliHo lxHpl' lHa KoJIeHa, I.rlHHa KoJ'leHa

rr  3KCUet{rpHcHTer rpy6ul ,  or} {eceHHble K BXO. l -

l lor { \ :  I I IaN'reTpY I {Or ' leHa Dl .

np r {HHMaercn  q4 :  l 0 -  l 4o .  nnq  nn$Qy3opoB
.U,,'rHHOfi 6onee 2,5Dt 3HaqeHHtl yrnoB cr'IeAyeT

nprrHHMarb 6 lsxe K HI IX{HeMy_ npeAe. [y '  Arq

ni rs4ysopoB A.xHtro i i  \ reHee 2 '5Dt  -  K Bepx'
HCI\ IV.

no6",pqlro

5 - 5
no 0r-o r,i nc

1037.q! _

t-- f
n o0e o tgno

n- l l
no6epuyno

i
I

i

i
I
t
t
f

s
t

Puc .  I I . 10 .  Ko ; reuo  o r cacb lBa io rqe f i  r py6 t r  c  y l l r eHb tueHHo i i  u r t t pn t t o i i

3xeHaaneHrHbtil yfoJl pacuupeHnq BblxoA-
Horo AlrQoy3opa, BbIqHcJIeHHHil no eto BxoA-
Horly H BbIXOAHOMy Cer{eHHtll1 6ee yvera 6stuxa,

, n l

A,'ts srtxoAHblx AHQSy3opoB c napaJ'lJle'rb-
HbIMH 6oKoBblMH CTeHKal\{H H lopH3oHTaJlbHblM

ocHoBaHHeM yfoJl HaKJIOHa BepxHefo nepeKpbl-

THrr K ropLI3oHTa,' IbHOft nJIOCKOCTH rlpHHHMaercfl

DaBHblM 3KBHBaJIeHTHOMTT^ yfJIy pacuHpeHHf '
-  

f lpn BbtxoAHoM auS$ysope c HaKJIoHHbIM

ocHoBaHI,IeM yroJl Y HaK,lOHa ocHoBaHl' , lg K rops-

3oHTatbHoft nJlocKocrH nst6upaercn B npeAeJIax'

He npeBbllxarcurux 6-12". f lpn erou Afl f l  r l lxo-

x orlnot x ryp6n n AonycKal'oTctl HeCKOJI bKo 60"I b-

ul, te 3Har{eHll l  yrnon, qeM AJItI  6sicrpoxo4ustx'

Onopusre 6uqxn B BblxoAHoru lr.rS$yaope
o6HqHo ycraHaBJluBalorcfl npH tuHpI'IHe rpyobl
B ) t0-:  12 ,u.  TolutuHa 6blr{Ka upuHuMaercq
u ip.1"nu* 0 :  (0,1-:-0,15)8. Pa.qul 'cut r  n R
nxoAuo i . i  KpoMKH r IpHHHMaIorc f l  paBHblN{11

r  :  ( 0 ,2 :0 ,3 )6 ,  R  =  (3 :6 )d .
Paccrosune or exoAHoft KpoMKI'l 6ut'{xa Ao

ocr.I Bpaurentlr ryp6lruu (l) npunl{Maercfl paB-

HbIM AJIHHe KoJIeHa,  Ho He MeHblue 1,4 Dr '

3. CraroP
Ha ocHoee ycraHoBuBlxl 'txcff KoHcrpyKTIlB-

liblx coorHorueHnft riexqy orAeJ'IbHblMH 3JIeMeH-

TaMU IlporoqHoro rpaKTa noBoporHo,{onacrHblx

45

t016.24
l i
I  q;rJ ?L l

P u c .  I I . l I .  K o . n e H o  K p y n n o r o  c e q e H u q



t-l - t .80

0,05 0,1 0 0,/ 5

P u c .  I I . 1 2 .  H o n o r p a M M a  A " r q  o n p e A e n e H u l r , q n H H b l

0,25 0,3 0

yrnoM pacKpblTHt 2o.1 :  34o 56'

0,2 0

KOJIEHA C

t - l  i  l
lL, =r,zo

0.t 0 0.1J 0,70 0,2 50.05 0.J 0

2a, - 47" 30'
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.II,uauerp
pa6overo

KOreca
D r

Hanop,  ,u

14cno.nneuue 2

Psc.  I  I .  14 .  Pasr r , tepu c raropa,  yc raxaBnu-
Baetlroro g 6eroHHofi cnapa;l lHofi  KaMepe

T a 6 n E rl a II.l. Pagrrrepu (B ,rrr)
craropoB, ycraHaBnHBaeMHx n 6erossofi

cnHpiurbHofi KaMepe (pnc" ll.14)

r{ paAHaJrbHo-oceBbrx ruAporyp6HH B Hacroril-qee
BpeMs coorHoureHufl ocHoBHbrx pa3MepoB cTa-
ropoB yHrrosuHpoBaHbr. PexoueH4yerubre pa3-
vepbr pa3pa6oraHbr KaK Arq cBapHo-JIl.rTbrx
(puc .  l l . l 4  H  pnc .  I I . l 5 ,  scno , r lHeHue  l ) ,
raK u \J t f l  cBapHbrx craropoB (puc.  I I . l5 ,
HcnorHeHHe 2) ,  npuuenseMbrx Ha Hanopbr Ao
234 n-

llpu ycranoBKe ryp6uHbr B 6eroHnofi cnu-
pa,'rbHofi KaMepe pa3Mepbr cTaropa gH6H-

,]:
P H c .  I I . l 5 .  P a s u e p r r  c r a r o p a ,

D o

D8l
2  500
2  800
3 200

3 600
4 000

3  400
3  850
4  350

*uo
5 000

4 000
4 500
5 050

4  850
5  400

5 600
6  200
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uuq ycTaHaBnlIBarorcq npH npoeKTr.rpoBaHHH
cnHpatbHbrx KaMep;
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T  a 6 n u u a  I I . 2 '  P a s r r l e P u  ( a  ' a t ' n )
cnfipaJlbHOH

cTaTOpoB, ycTaHaBJlt lBaeMHX B lvreTaJlJl l{qecKol{

K a M e p e  ( P n c .  I I . l 5 )
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Korreca Dr ;>-90dd nn pa3Mepbl ht u hz
(puc.  I1 .14)  sst6upanrcr  raK,  qro6bl  Bblcora

craropa l ' l 'He npenurua.ila 4500 ilrr Lt3 ycnonnii

o6pa6orxn Ha cyurecrByloqeM B HacrofiI{ee

BpeMs craHoqHOM o6opyAoBaHril;' 
4) yr.rru d ,r fi ycraHaBJllaBalorcq B coorBer-

crBHH c vr . r taMH cnupa.nsuol i  KaMepbl  .

4. Karvrepa Pa6oqero KoJIeca
noBopoTHoJIOnacrHolI

rI,IAporyp6nHrt

Paantepsl KaMepbi pa6ouero Kor'leca rtpH-
Hl.rMalorcfl no puc. II.l6. !,onycxanrcn He-
Koropbre orKroHeHuq or yfJla 8"20' npu oKpyr-
JTeHHH KOHCTpyKTI' IBHbIX pa3MepoB.
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0tt noEopona;In,Jcnei
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5. Pa6oqr.re KoJreca
noBoporHononacrHbrx rrAporyp6n H

Paslreprr nporoqr{ofo rpaKra pa6ovux KoJrec
noBoporHoJlonacrnbrx ryp6NH eur6HparcrcR

'J_.
Pnc.  l l . l 7 .  PasMepr r  pa6overo  KoJreca l roBoporuo-

lonacruof i  ru4poryp6unu

B 3aBHcuMocrr.r or Hor{HuaJrbHoro AnaMerpa Dt
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B cnyuae,  ecJIH npu KoHcrpyHpoBaHHH HoBblx
pa6ouux KoJIec oKaxerctt Bo3MoxHbtM yMeHb-
luHTb AHaMeTp BrynKH rlo cpaBHeHl'lto c Be,' lH-
qHHaMH, npeAycMorpeHHbtMl l  n  " ta6n.  I I .3 ,  cne-
.uyer 6pars coceAHtolo r{eHbuylo BryJ'IKy, peKo-
MeH,4yeMyrc Arq MeHbulefo 3HaqeHHq MaKcH-
MarrlbHOrO Hanopa' HJII{ npHMeI{tlTb KoJIeCO

,u.pyforo rHna.
O6utuuN A.ltg Bcex rHnoB pa6ounx Ko"rrec

qBrsrorcrr pa3Mepbl 6 u lrr.

6. Pa6oqne Kofleca
paAHaJtbHo-oceBblx rHAporypdHH

HopuarusoBaHHble oqepraHf in nporoqHofo
TpaKra pa6ovnx KoJIec paAHaJIbHo-oceBtlx
ru4poryp6uH npuBeAeHbt I ta  pHc.  I  I .  l8-
r  I  .23 .

Pnc.  l l . l 8 .  PasMepbr  nporoqporo  rpa6ra  pa6overo  Kor leca  PO45l l23  a  4o , rax  or  D1
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TJIABA III

YCTAHOBKH IHAPOAIPEI 'ATOB

1. OcuoeHsre onpeAeJleHnq Hai lopor ' I  6pyrro u roreptr l r l  Hanopa B Hanop-

H xapaKrepHcrr.rKa pa3nHqHbrx :.?y^.11.'.-T l"-.:j:l'^j. ::1q?j-":.v.:"^:y^'.f.t.
_-_ '__^^  TypoHHbr .  IJ  3aBHCH)1OCTH OT BbTOpaHHOH Cxe i l rb r

BHAoB ycraHoBoK rHlpoarpefaroB rirapo:ueprerHqecKofo coopyx(eHrrfl f HApo-
3JreKTpocraHrrHr B Hacroru{ee BpeMfl pa6orarcr

fu4poenexrpocraHuns npeAcraB;fler co6ofi Ha Hanopax or 2 Ao 2000 tt. B csggu c orr.rrl
coBoKynHocrb fr.rAporexHnqecKHx coopyxeHuii, npHHflro AeJIeHHe f3C na Hr.r3Ko-, cpeAHe- H
co3Aaroullrx Hanop BoAbr, .KoTopbrH rHApoarpe-- BbrcoKoHarlopHbre.
raraMr.r npeo6pasyercs B 3JreKTpo3HeprHro. f lo Kpoue nepeqHcr'IeHHbIx Bbrrue rr4noB fu;lpo-
cnoco6y co3AaHHrr Hanopa pa3.rrHrranr ABe ocHoB- :,rexrpocrsHqnt.i B rrpaKTHKe f HAporexHHr{ec-
Hbre cxeMbr f HApoSHeprerr4yecKnX coopyxeuuri: Kofo crpouTer'IbcrBa Bcrpetlarorcrr raKx{e raK

l) nnoruHnan cxeMa - Hanop Bo,{br co3- HasbrBaer\{bre rr4ApoaKKyMynripy}oruue (f.{3C)
Aaercr nroruuoli; H npr{nuBHue (fl3C) 3neKrpocrasuuN, r.{cno.'rb-

2) 4epnnauuoHHafl cxeMa - Hanop BoAbr co- 3yrour,ue 3Hepruro npHJrHBoB. fA3C, crpou-
3Aaercq ,uepneaunefi, ocHoBHyro HanopHylo qacrb reJlbcrBo Koropbrx noflyrluro txupoKoe pacnpo-
xoroporl , cocraBJrrer rpy6onpoeo4. flepuna- crpaHeHr.re 3a py6exou,. crposrcs o6srqso
rrns Moxer BKJrroqarb raKxe orxpururfi KaHaJr, B ueJlsx ytyqueHliff yc;lonuft pa6oru renJIoBbIX
TyHHeJrb, HeBbrcoKyro nJrorr.rHy nepeA HarropHbrNr 3JreKrpocrasquil Ans qHqruq nuKoBbIX Hafpv-
rpy6onpouo4ou. 3oK 3HepfoctcreM. n3C orHocrrrcfl K rnnv

B nnorltHsofi cxeN{e rrlApo3,'reKrpocraH- HH3KoHanopHbrx 3JreKrpoctanqnii. Oxn crporrca
uufl Mo)Ker 6uru pyc.nosoft i l , 'ru npun.noruuuofi. Ha 3aJrliBax NnN SuopAax,.Koropble orAeJlflIorcs
3AauHe pycnooofi fOC sBrrercq rrpoAonlKe- or Mopfl nnotusoft H sAaHI{eM fl3C u HCIIoT'rb-
HHeM nJrornHbr H BocnpunnMaer'Hanop BoAbr, 3yrorcfl B Kar{ecrBe 6accerlsa.'Hanop llSC o6pa-
cogAasxuft n.rorrlHofi. 3Aasre rr.{Apo3JreKrpo- 3yercs KaK pa3Hocrr yponHeft BoAbI B uope u 6a-
craHuurl npnnlornuuofi fAC pacnono)KeHo cceftHe B nepuoA MopcKoro nplrnnBa H orJIrIBa.
HHx(e nJrornHbr HJrr{ B cropone or Hee H He Boc- Ha fllApo3neKrpocraHlrusx ycraHaBJII4Ba-
npHHHMaer Hanopa BoAbr. B arnx',qnyx sqHgsHslx-:Tcs pa3nuqHbre cncreMbr rn4poryp6uH, KoJIHqe-
cxeMax pa3nnr{aror cneAyroulse pa3HoBl..rAHo- crBo n pa3Mepbl xoTopblx SaBI{csT oT ycTaHoB-
crn TI{noB sAaHHft: BcrpoeHHoe, ecJIH oHo ..neggofi MorlHocrr..r fnApo3,'IeKTpocraHul{g n pac-
BcrpoeHo n npoQu.nr flJroruHbr; coBMeureHHoe, qerHofo pa6overo Haflopa n ost6nparcrcs Ha
ecJrH B Maccr.rBe ryp6uuHoro 6noxa pa3Me- ocHoBaHr.rn 3KoHoMuqecKoro conocraBJleHnfi Ba-
uleHbr no4oc6pocu; BoAocJIr.rBHoe, ecJrr.r B npu- pHaHroB. Tor u;ru HHoii eLIA ycraHoBKH fuApo-
n.torussofi cieue c6poc BoAbr ocyqecrBrrrercrr afperaroB Ha f3C 3aBHcHr or npI.{Hnroro rHrIa
noBepx Kpbrrru 3AaHHrr. 3,(aHHfl,  B KOTOpON{ pa3MeUIeHO 3HepreTHrIeCKOe

B 4epHaaur{oHHbrx, a raK}Ke B cpeAHe- r.r o6opyaoBaHHe, or rnlta ryp6uHrt, onpeAe.nqeMofo
BbrcoKoHanopublx pycJloBbrx rHAposJleKrpo- serl ' Iql4Hoil 4eticrayrculero Ha[opa, or ee pa3-
cTaHur.tgx LIHorAa SKoHoMLrrrHo npHMeHflTb IroA- Mepa, orlpeAeIqeN{ofo saAaHuofr Mou-(HocTbio,
3eMHbre 3AaHHfl, pacnoJlataloquecfl B cKa,'rb- oT cKopocTH BpaueHHfl t\ Tl4fia feHepaTopa,
Hbrx MaccuBax Hr.r)Ke gelrHofi noBepxHocrr.r. a raK>Ke or HeKoropblx Apyrnx Qaxropoa. .(na

Pagsocrs vpoeHefi BepxHefo r.r HHlKHero pa3Hofo ux col{eraHllf l crpeMqrcR saftrn onru-
6teQoe o6pasver reoMerpHrlecxnir Hanop eo4lr. MaJIbHbIe KorrrroHoBKH ruApoafpetaroB, Aalou{t{e
Vuurtraat, qro cKopocra Ter{eHHrI B BepxHeM Has6o.nee 3KoHor,rHtIHoe peueHl4e He ro,'IbKo
r.r HHx(HeM 6teQax MaJro orJrr.rqarorcfl Apyf or AJIfl caMofo_ fuApoatpefara, Ho H Anfl Bcero
r,pyra, reolrerpiruecxHfr Hanop BoAbr Mo)KHo sAaHHs l3C.
npu6lnsnreJrbHo npHHqrb paBHbrI,r Hanopy Hau6o.nee xapaKrep_HbI ABe KoMfioHoBKII,
r l rApooneKrpocraHuHH, r .  e .  Hanopy 6pyrro.  nol (a3aHHbre Ha pI{c .  I I I . l .  fq lpoKoe pacrpo-

K iyp6uHe noroK nocrynaer c eHeprueft Ha- crpaHeHue noJIyqHJIa s CCCP aKoHoMHqHaF
Tropa HerTo, cocraB,'rgroqero pa3Hocrb MexAy KorvrnoHoBKa faApoarperaTa (psc. III. l , a)
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c  30HTHr{Hb l l \ l  re l leparopoNt ,  on l rparcu l l r l c t l

cBor. lM r lo,u.nf lTHHKOr,l  I la Kpbll l lKy ryp6l lHbl,

e.nl{HblM BaJIoN{ H /tByl\ '1f l  no.[uHnHI'tKaMH: Typ-

6uuHsriu l I  reneparopHblt\ t ;  nocneAnuii  pacnona-

raercq o6uqHo iaa poropoM, e le tKof t  repxuef i
xpecroBl{He . T axan, Kol\ 'rnolloBKa npHBoAHT
li IIaHMeHbuIeft sblcore ruApoafperara n 3n'auvfl '
f3C. Arq rl lApoarpefaroB c noBoporHoJ'Ionacr-
HbrMI.{ ryp6nnauu 3Ta cxella npHMeHsercq
IaBHO, B nocJleAHHe foAbl oHa npHMeHtleTctl t ' , l

.qrs xpynHbrx paAHanbHo-oceBblx ryp6uu.  Tpe-
rufi noAurnnHI.{K rl4Apoarperara - nor poropoM

reHeparopa - ycraHaBJIHBaeTCg roJIbKo B TeX
ctyqasx, KorAa aro rpe6yercs ho pesyJlbraraM
pacqeToB BaJIa Ha noflepet{Hble I'IJIH KpyTHnb-

Hue xore6anng.
Ec.nu cxopocrb Bpaqenvs daugxa HnI{ npe-

Bbr[Iaer 200 o6/uun, 3oHruqHoe I{cnoJIHeHHe
reHepaTopa 3arpyAHIlreJIbHO HJIH Aaxe HeBo3-
MoxiHo. B arsx cnyqasx npnMeHtlercfl noABec-
Hofi reneparop, oTJIHqarcquiics or 3oHruqHoro
pacnoJlox(eHI{er{ noAnRTH}tKa HaA poropoM'
n nepxHefi KpecroBI.tHe; ruApoarperar BblIIo.[-
Hgercfl c pa3AeJIbHbtMI'I BaJIaMu, ryp6tlHuuu tl
reHepaTopHblM, u AByMfl noAUIHnHHKaMt'l
( pHc .  I I I . l , 6 ) .  Tpe ru f t  no .q tuunnuK ,  KaK  A
B cJyqae nepooft cxeMbl, npHMeHrIIor ToJIbKo
npH HeAocraro.IHoii xecrKocrl'l Bara (xpllre-
pHeM gBrqercn BeJIl,tqHHa xpHTHqecKotl cxo-
pocTH, KOTOpaff AJIq xecTKoro BaJIa noflxHa
npeBocxoAHTb MaKcLlMarbHyrc pa3roHHVIO CKO-
pocrb arperara) .

Pery"rnropHoe o6opyAoBaHtle, RKJIl,oqarculee

Peryrsrop H MacJloHanopHyto ycraHoBKy
(MHy), pacnoJlaraercn B oreqecrBeHrlblx

Pnc.  I I I . I ,  KovnoHosrH ruApoarpenato" i " f i " * r ! " roHr f iquHM reHeparopoM:  6  -  c  noABecHbIM

r l . rJpocraHut l f ix  o6r tqHo Ha I Io. ; l \ I  N{aulHI IHoro
3a.ra 3.aaHlll i  f3C. 3a p1'6exol\t petyJlflropHoe
o6opyAoaant te qacro pacno. ' Iaraerct l  Ha 6o,ree
nx3Kl . tx  orverKax,  6, lHxe K cepBoMoropaN' l  I la-
npaB,rrqnulero annapara.  3ro AeJIaercf l  B uerqx
coKp aqeH H q Ar'II.{ H bt Nta c,'l tl H bl x rpy6onpoeoAoa
H rronyqeHHs HeKoropblx Ap]'rHX npel'IMyu{ecrB.
Taxoe pacno.qoxeHue npuMel{tl}or B [ocJle.{Hee
BpeMq n B oreqecTBeHHblx vcTaHoBKax'  B Tex
c"[yqaqx, xofAa 3TO nO3BOflslOT BblcoTHble pa3-

Mepbr fn.u,poafpefara.  Hanpnvep,  - . r . ' rn  f3C

!.>i<eplan-[e,ieauue Bopora JIM3 nptrHtl" 'I

pacnoJlox(eHne peryJlsropHofo o6opyAooauun
IIo,[ noJroM MSIIIHHHOro S€HI€I.

3arropu nepeA cnHpaJIb l tb lNlH xaMepaMH

cpeAHe- u BblcoKouanopHsix-ryp6HH e Cosercxol"l

Cotose ycraHaBnI'IBalorcg o6uqHo ro,'IbKo Ha rex

rHApocraHuHtlx, KOTOpble,l lMelor AJII 'IHHble Ha-

nopHble rpy6onponoAbl, HJIH B cryqae' KofAa

oAHH HanopHui l  rpr '6onpoBoA l lHraer  ABe ryp-

6 N H u .
B ,xp)'rtrx c,' iyqatlx npHitlenellHl 3arBo-

pots nepe.l ryp6r'rriar' ln craparcrcff l{s6erarl '

bon"" ixoHoruinqHa 6ttsaer ycraHoBKa 6ucrpo-'

4eficrnyrcu1ux ulnToBblx 3arBopoB B Haqar'le

nrnop"oro rpy6onponoAa. I{e,recoo6pa3Hocrb
ycraHoBKll 3arBopoB nepeA BblcoKoHanopHblMH
iv p6H sarr.lt on peAer qercs 3KoH oNrHqecKn MH p ac -

u"ia"u. Conocras,lslorcs, c oAgofi cropoHbt'

BbrroAa OT 1r14sn"t"HHq npoTeqeK qepe3 HanpaB-

rqlou1ufi a[napar H noBbl[IeHne HaAexHocrn

nDH seo6xoAt'ltrtocrtl asapltftHblx OCTaHOBOK lI '

c 
- 

4pyroft cTOpOHbl, BbrcoKafl crol ' lMocTb 3A-

rBopa, noABepx(eHsoro AeficrBxro no.lHoro Ha-

n o p a .
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2. VcraHonxn rr{ApoarperaroB
c noBoporHoJtonacrHbrMH ryp6r,l Harrlr.r

Ha uugxouanopHbrx fOC n noc,reAr{ee BDeMfl
npHMeHf l rorcq B prAe c. [yqaeB ropusoHranlHue
KancyJrbHbre arperaTbl .

Ha  puc .  I I I . 2  noxaaaH ronepequu r f i  paspes
3Aar iHrr  r iu3xouanopHoj i  Kueecxol i  f3C bvcno_
tsoro rl.rna, Ha xoropoii ycralrotsJreHur rofusoH-
TarrlblrF,re Kancyd'rbHble f nApoarpetaTbr c noBo_
porHoJ'ronacrHbrMH ryp6unaHru Nrou{Hocrbro
19 500 xem, HenocpeAcrBeHHo coeAuHeHHbrMH
c ropH3oHTaJ'rbHbrNl.t telteparopaMH. OcttoenL,re
) /3rbr  f  r . tApoafperaTa cKoMnoHoBaHbt BHVTDH
repMeruqHoli xancy,rlr. porop rt.qpoarperara
c eAHHbrM BaJroM Bpaulaercs B AByx onopHbrx H
oAHoM ) 'nopHoM noArxunHr.rKax Ha xunxol i  nrac_
"rguof i  cMa3Ke.  VnopHlr i i  noAurunHHK, Bocnpu-
Huuarcu1nfi n,prMoe u o6paruoe oceBbre yc:,4ilHl
BoAbr Ha pa6oueu Ko/rece ryp6rluur, coBMeulerr
c onopHbrM noArrrunHHKoM fr.tApofeHepaTopa.
Uxra)KAeHHe ruAporeHepaTopa npoH3BoAHrcf i
BO3AyxoNl, noAaBaeMbrru Bo3AyrxHbrM KoMnpecco_
por,r, pa3Meu{eHHbrM n nepegueft qacru KancyJrbr.
f lo,toxeuue KancyJrbr B nporoqHoM TpaKTe
{uxcnpyercn craroporr  ryp6unu 

"  
prCi"*nu*" .

Aocryn B KancyJty o6ecne,{Hsaercfl r lepe3 nepeA_
HIoIo n poxoAHylo KoJ'iou Hy. flp rr,,'oocs ue cep Bo
ruoTopbl KOHHqecKofo HarrpaBr,trloll lefo anra_
p aTa ycTaHOBJreH br BepTH KaJr bHo n oA af pef aT aMv
B cnelrxaJrbHbrx noMer{eHHf lx .  pervnqrop cxo_
pocru pacnoroxeu e ryp6uHHov sire. Macno_
HanOpHaq yCTai{OBKa paCflO.{OxeHa B cneUHa,,rb_
uoM noMeuleHr.{H Bo3re ryp6nuuoro ea;ra.

flpuueHeHue Ha fOC iopusoura",rbHbrx Kan_
cyJlbHbrx rHApoafperaroB C nprMoocHbrM npo_
Toq.HbrM TpaKToM rlo3BoJrHJro 14cnoJrb3oBarr c6bp-
ulrfi xelego6eros, orKa3arbcg or coopy)KeHufi
c f le l lHanbHofo 3AaHHf l  MauHHHOfO aala,  coxpa_
ru"rlo Qponr xeneso6eroHHbrx coopyxeHuft' u
cHlt3IlJrO cToHMOCTb CTaHIIT{fi rpu oAHOepeMeH_
HOM 3HaqHTerbHoM coKpaqeHHH CpOKOB CTpOH_
TE.IIbCTBA.

Ha pnc. I I I .3-noxasaHa+eraHoBKa KancyJrb_ -Horo arperara 9epenoneqxoft fAC-c Hano_
pauu 8,7-15 ,&. f losoporHononacruar ryp6nHa
MorqHocrbr.o 2l 000 Kem c AHaMerpoM pidovero
KoJIeca 5,5 n coeAgHrercfl nph noMouIH ropn-
3OHTaJ-rbHoro BaJra HenocpeAcTBeHHO C MaJrO_
ra6apurHuu feHeparopoM, rroMerleHnur,,r g o6re-
KaeMoM Koxyxe (xancy"r le).  Bnepoue npHMeHeHo
BoAsHoe oxJraxAeHHe o6MoroK u ciaropa H
porop a reHep arop a. floerouy eos,qyruxufi 

' 
xorrl _

npeccop Arq ox"[a)KAeHr.ts reHepaTOpa orcyT_
cTByer.

__ ̂ 6;raro4apn npsMoocHoMy npororrHoMy
TpaKTy noBbrruaercs nponycKnaq cfioco6uocrl
H MorqHocrt ryp6aH.sr no cpaBHeHHro c Bepru-
xanrHoli ycraHonxofi. {ocruraercs HeKoropafl
3KOHOMHfl B CTOr.tMocTH H CpOKax cTpoHTeJrb_
crea. MarHe BbrcorHbre paar,abpu ropu'aoHra.nu_
HOrO arpefaTa no3BOJrffI .OT OCyuIecTBHTb BapHaHT
BcrpoeHHor"o BoAocnuBHoro 3AaHr{s fAC.

B cgqsx c MaJtbrM ruaxoBblM MoMeHToM He-
nocpeAcrBeHHo coeAuHeHHoro c ryp6nHofi Ma,,ro-
ra6apurHoro reHeparopa KancyJrbHbte arperarbr
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I lpx l teHRrcTCf i  Ao i laCrOqUIero Bper\ teHH Ha f3C,
1'Ie.aulrtri i  Bec Koropbtx B 3Heprerirqecxofi cr.l_
cret\re cp a BH HTeJr bn o r{eBer,r H K. pa :p adaruaa rorc f
rueponpHqrHr,  Koropbre n03Bo. [ r rJr t  6u npnme-
I rqTb Kancy, ' r r ,Hbre arpefaTbr H Ha MOU{Hbtx
rHApocraHrr t4 lx .  B KaqecrBe onbrrHbrx r ra Capa_
roecxori f3C ycrauaB,'rHBarorcrr ABa Moultbrx
r{ancyrrbHbrx arperaTa.

B r.racrorrulee BpeMfl Ha MorIHbrx HH3Ko-
H a r op H br x l3C ycra H a BJr H Ba r.orcrr BeprH Ka,rr bH bre
afpefaTbt .

Ha  puc .  I I I . 4  noxasaHa  yc raHoBKa  Bep ru_
r(a"rrbHoT_o rHApoafperaTa co cKopocrbto Bpaue-
trr4tr 125 o6luuu c 3oHrHrrHbrM reHeparopoxr
ru ryp6unoii noeoporuoJronacrHofo rHrra r{oul-
Hocrbro 26 500 KBm Ailf l. I(aucxoft IOC c nano-
parul l  l l -21,1. r .  VcraHoBKa 3anpoeKrHpoBar ia
BO BCTpOeHHOM 3AaHHH C pa3MeuleHr. {eM afpe-
faToB HenocpeAcTBeHI{O B TeJIe [JrOTltHbr r,r c Bo-
goc6pocoru noBepx uee. !,,ra ),rueHbueHHrr Bbtcor-
Hbrx pa3MepoB rHApOarperaToB HCnOJlb3OBai l
3oHTHqHr,Iri feHeparop H npr.tHrrra KorvrnoHoBKa
c onHpaHHerv l  noAnrrTHr{Ka Ha Kpbrr [Ky ryp6unu.
Taxas KoMnoHoBKa Aaer Bo3Mox{Hocrb ycrpa-
HHrb fpoMo3AKyto HH)KHIOIO KpecToBHHy 3OH-
Trrr {Hofo reHeparopa u npn6lu:urb efo K Typ_
oHHe, a TaK)Ke BbInOJrHtlTr, Ba,'r afDeraTa eIH_
nbrM. t {uc.no noA[rHnHHKoB ar-peiara DaBHo
,{Byry. Han6o,rtrunfi 4Nauerp pa6overo xoleca
ryp6aHu, npH KoropoNr arperarbr tro Bbrcore
pa3tltecTH,'IHCb BHyTpH nJroTHHbt, COCTaBHT'r
V^y Tpe6yerrryro ycraHoB,'reHHyro Mou-(Hocrb
f3C o6ecneqnBalor 

-24 
arperara-. Cae4yer or-

\{eruTb, _r{To npH AHaMerpe pa6ouero KoJreca
r\reHbue b rr KoMnoHoBKa rHApoarpefaTa c onH-
paHHeM noAnrrrHr.rKa Ha KpbuxKy ryp6uusr 6nrna
6sr rpyAHo_ ocyqecrBuMa no ycJroBHsM pa3Nre-
uIeHHr u o6cnyxuaaHur o6opyAoBaHHf l  B uaxre
ryp6i lu l r .

Ha puc.  I_1I .5 rpeAcraBJrer{br  nonepeuHsrr?
p a 3 p e 3  ( p u c .  I I I . 5 ,  a )  H  n r r a H  1 p u c .  I I I . S , 6 )
Hl.rsxoHanopuofi [Henpo4aepxuHcxoft fOC
pycJroBofo rHna 6eg g1a+vfl, Maur.rHHoro 3aJTa,
Ha xoropoft ycTaHoBreHbr BepTHKaJrbHbre noBo-
porH-oironacrHbre rra4poryp6nHlr MoulHocrbro
45 400 Kem,coe1tHeHHbre c 3onrr{qHbrMu ruApo-
reHeparopaMH. f loAnsruux rnApofeHeparopa,
BocnpHHr.rMarculuft oceBoe rHApaBJrHqecKoe
ycHJrHe Ha pa6oueu KoJrece u nec foropa afpe-
faTa, ycTaHoBJreH HenOCpeACTBeHHO Ha pa3_
euroil BBepx KpbruKe ryp6nHu. Porop rnApo-
Srperara Bpau{aercs B AByx noAUuIIHHKax.
HanpaBnfftou{Nft noAruHrrHHK TVp6HHbr Bbrno,,t-
HeH Ha BoArrHotl cMa3Ke. Ana no-nbpora JronaroK
H an p aBrqroulero an n ap aTa np HMeHeHbr TopoBbre
cepBoMoropu, coBMerqeHHbre c peryJrnpyloulHN{
KoJIbuoM. Peryrrrop cKopocrn 

-ycraHoBJrer{

I\1e)KA)' fHApOreHepaTopaMfi Ha CneuHa"'rsrroft
nd'rouraAKe. MacnouanopHafl ycraHoBKa - oArra
Ha ABe ryp6uuu - pacflonoxeHa na roir xe
nJroilIaAKe, qro H perynrrop cKopocrr.t. Koncr-
PYxUus ryp6auu IIo3Bo,rrHr'ra 3Har{r.tre,qbHo
y MeH br.xHTb_Bbrcory f HApoarperara H ycra HoBErb
ero Ha fOC orxpurofo rurra, .{ro o6ecneqfino
cHHXeHne 3aTpaT Ha ee cTpoHTe,.rbcTBo n ycKo.
peHLIe BBOAa B 3KCIL'IyaTaUHrc.
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Ha puc .  I I I . 6  noxaaa r r  t o i l epeq l l u i i  paapes
HnexoHanopHori pycroaoii Caparoacxofi f-gc
c yHHKaJrbHbrMH rro ra6apl l rarr  (Auarrerp pa6o-
qero KoJreca 10,3 ,u) eeprnxa.rrbHbrr\,rH nbeopor-
HoJrorracrHbrMH rH,lporyp6unarru lroulHocrbio
59 300 KBm, coeAHHeHHbrMH c 3ourr4qHbruH rt.r. lpo-
reHepaTopalrn.  onopa [oAnqTHuKa reHeparopa
) 'cTaHoBneHa Ha pa3BHrOir  naepx KpbrruKe rvp-
5unu. lugpoarperar ocrrauletr AB\'\rl noJ,urur-

npl rHf fTa KOrrnorrotsKa afpefaTa c onHpi tHr let \ l
noAnf lT lu iKa Ha KpbrurKy ryp6urr l r .uuc" to no. t_
ruHnHHKoR a rpe ra ra  paBr ro  AB ! 'N r .  3 . I aHnr
coBNreuleuo c .loHHblvru no,4oc6pocaMu, pacno_
,' lox(eHHbtMH nOA CnllpaJ'tL'IIb|\ru KatuepaNllt T\rp-
6uu  (Ha  pnc .  I I I . 7  u rpnxoeaq  , ' r uuus ) .  f l o  cb
o6paxeHllqNt cHMN{erpr{H ao.qoc6poca orlocu-
TeJ'IbHO BepTHKa.nbHOir OCU atperaTa ]'fod'r OxBaTa
cnupa. l r r ro i i  Kai \ tepbr  B nraHe npuHrrT Heo6brqHo

Muu

I
!
I

?5,25

9.t5

Puc.  I I I .3 ,  VcraHosKa KancvJrbHoro

HHKaMH. Topoeue cepBoMoropbr HalrpaBJrrro_
ulefo annapaTa ycTaHoBreHbr HenocpeAcTBeHHO
H a pery-rH pyloqer\,r K o,'r bue. Perva arop cKop ocrH
u MHV ycraHoB.rreHbr B Ma[rHHHot{ saJ,re crarJ-
ur.l lr. l loAsoA BoAbt K ryp6nue flpou3BoAurcfl
6erorrHol i  cr rHpaJrbnof i  i iuepol i .

Ha puc.  l l l .T u I I I .8  noxasaHa vcraHoBKa
BepTHKa.rrbHoro afpefaTa B pycJoeoru s4aHuu
Bonxcxof t  fOC uu.  B.  IZ.  J ler isHa c HanopaMu
l5-30 .n. VcrauoB,reHHar Mox{Hocrb fOC, co-
craBd'rrrcuas 2400 ruc. rcem, o6ecnequBaerc,
ABaArIarbro afperararuH. Typ6uHa noBoporHo-
.xorracrHoro THna Mou_\Hocrbro 126 Tbrc. KBtn
c ,lHaMeTporrl^pa6ouero KoJreca 9,3 ,u u cKopocrbro
BparrleHHs 68,2 o6luuH coeAHHqercs rrDtr i lolro_
MOU{lr eAHHofo Bara c 3oHTHrrHbrM reHepaTo_
por"r. C UeJrbro cHHxerrHfl BbrcoTHbrx pa3MeDoB

s6

rHApoarperara 9epenoneqxofi  f3C

MaJrbrN{ - 135". f IpH 3ToNr HecKoJrbKo cHH-
xaercs K. 1..1.  ryp6uHu npu 6o;r l ruux pac-
xoAax no4n. B Iiacroqil lee BpeMfl TaKHe I\Ia,'tbte
\'fJrbt oxBara rre npHMeltgrcrcq. H B c.'rvqae
HH3KoHanopssrx f3C 3ror lroa'r pexoueH.ll 'Lrca
npHHnNra rb  ne  N teHee  180" .

Ha  puc .  I I I . 9  noxasaHa  yc ra r i oBKa  r t r , t po -
afperara c BbrcoKoHanopHoil noBoporHo,'ronacr-
Hori ryp6HHori rrlouluocruro 58 700 rcem c .lr{a-
NreTpor\{ pa6overo Kor.leca 1,2 .u H cKopocTbro
BpauleHHq 187,5 o6luuH B noJ3eNrHoM 

'sJ,air"n

BepxHe-Ty,roNrcKoi i  f3C c HanopaMv 52-
62 .tt. lTpu croJ.rb BblcoKofi cxopocrn BpauleHurr
o6uqso npHN{eHrrercq reueparop noABecHoro
THIIa C Onr. rpaHHeM i lOAnqTHHKa I Ia BepXHrOlO
KpecroBurry.  B 4aHuou cJryqae Ha arperare npx-
MeHeHbr TpH nOAIUHnrrHKa.
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?5.(t0

Puc.  I I I .6 .  VcraHoBKa arperara  Caparorcxo f i  fOC

q7.9

tYorc.!H6.d J4,/

,}

,AF,AS F{
42.00

60

P n c .  I I i . 7 .  V c r a n o s x a  a f p e r a r a  B o l x c x o f i  f O C  s n a .  B .  H . J IeHuHa (nonepevuuf i  pa3pe3)



Ha pnc .  I  I  I . l 0  npHBeAe l l  t l onepe -v t t u t i i  paa -

pe3 noA3eMHofo 3AaHHq Bnr lof icxof i  f3C c Bep-

TUKaJIbHbIMU noBopoTHoJIonacTHblMH fHApO-
rvp6nHalran Motrlttocrblo 79 500 Ksm nplt Hanope
55'.u. f loanxrHHK poropa afperara pacnoJloxell
rua eepxuei i  KpecroBl{He noABecuofo reHeparopa'
Porop arpefara Bpaqaercfl B AByx noA[IHnHlI-
riax. f lpruoocuste cepBoMoropbl ycral{oBJIeHbl
R cneuua.rrbitsrx Huurai tuaxrbl ryp6uulr. Perl '-
Jrrrropbr cKopocrn H MHV ycraHoBJIe_HbI B \ra-
ullHrro\r 3aJIe craHlrtlu. BoAa x ryp6une noJ.-

o6r,ficttt{elct{ [ ' ta.itbl:\r xo"'re6attt le;rt HanopoB l{

orHocr.{Ten bHo 6o.nsruHtrt ql'{cJlollt alperaroB '
qro no3BoJ'Ixer ryp6uHau pa6orarb np-H Ma"Io

r\rer-lrr}ou{HXCfl pe)KllMax. oAHaxo, ec.nN 6st cran-

rrrf i crpoHJIacl s 6oree no3AHee BpeMs, ro 6lt ' tt

6u paccN{orpeH TaK)Ke .Baplra l {T ycraHoBKlt

noBoporHor ' lo f i  acrHblx ryp6nrr .  oJ,ua raxaa r t 'p-

6wua - ; lnarogaJlbHoro r l tna -  vcra l {oB" leHa
e 1964 r. B l(aqecrBe onltrHoti Ha ceAbllort

a fpe ra re  Byx rapnuHcxo i t  f 3C  (puc .  I I I ' 13 ) '

Ty:p6nua xaparrepnal 'ercn HaKrol IHblr {  (no"1

P n c .  I I I . 8 .  V c r a H o s x a  a r p e f a r a Borxcxof t .  f3C uu.  B .  I i .  " i lenrna  (n ' rau)

t

?

BoAHrcfl MerarnHqecKoft cnupaJIbHofi Kaluepoft.
Ha grofi rLIApo3JIeKrpocraHqIIH B[epBbIe B Ha-
rxeft crp aHe ycraHoBJIeHbI noBopoTHoJlon acrHble

ru.Uporyp6HHbl Ha MaKcHMaJIbnufi uanop 68 ,u.

3. Vcranosxn rnApoafperaroB
c paAnanbHo-oceBHMH I{ OnbITHOfi

AHaroHaJIbHofi TypoI{HaMH
Ha puc .  I I I . l l  n  I I I . 12  nonagasa  yc raHoBKa

rHApoarperara c ryp6nnofi paAHaJIbHo-oceBoro
rl{[a NroulHocrblo 77 "rutc. Ksm c AlraMerpoM pa-
6o'{ero KoJreca 4,1 tt B [punroruHHolu 3AaHHll
Ha Eyxrapunscrofi f3C c Hanopolu 58.5-66 .rt.
Typ6uua coeAHHeHa c reneparopoM noABecnofo
runa.  f lpngeAenHHft  Ha pHcyHK_e afpefar  sB-
rflercl ia Byxrapnuucxott f3C eoclMbINI no
cqery. XapaxrepHoft oco6eHsoctlto ero sB-
JIflercfl AByxnoABoAHafl cnupaJIbHafl KaN{epa'
ycraHoB,'IeHHal BnepBble B Mlipe. f lpnueueuue
raxoii KaMepbI qe;lecoo6pa3Ho Arl rnAporyp-
6uu, noAeoA BoAbI K KoropblM ocyqecrBJ'lqercf

AByMff HHTKaMIi HanopHofo rpy6onpono4a.
9acro (pnc.  I I I .9)  Ha aHaJIof I {qHble Hanopbt

(nopalxa 60 n) ycranaBnl{Balor noBoporHo-
Jlonacrnble ryp6unsr. l lpuueHeHne paAHaJIbHo-
ocesoi i  ryp6r lHsr  Ha'Eyxtaprr , r t ' tucxoi l  f3C

yrJIoM 45o x ocn 'ryp6nHsr) pacnono)KeHlteNl
noaoporunx .nqnacreft-!a6ouero Ko.{eca' B Aan-
HOM CJIyqae JIOIaTKI{ HanpaB"IgrcIllero anIapaTa t
CTaTOp n CnHpa,'IbHafl KaMepa TaKx(e paCn0'Io-

)KeHbI HaKJIOHHO; B nocneAHee BpeMs 3TH .V3JIbI
EhrnoJIHtIor 6es HaKJIoHa, KaK y o6uvHltx

-RoBopornoJlonacrHblx rYP6uu.
3'ar.ny6;reune onrtruofi AIlafoHaJIbHoft ryp-

6nnu no KaBI{TaIrHoHHbIM ycJIoBHgM HecKoJIbKo
6o.nrure, qeNI y paAI{arbHo-o-ceBblx typ6uu '
ycraHoBJ-IeHHblx Ha roft xe f3C. floarouy nptr
pacnonox<eHuu reHeparopa Ha roii xe orMerKe

N{aIl lHHHofo 3aJIa, qro I ', l  ocraJlbHble reHeparopbl'
Bar'I afpefara c AHaroHa,rluoil ryp6uHoii rloJl) '-
rrurcg Heo6blqgo A./IHHHbII\I. Anaroua,rl ltble rvp-

6nHu tBJltltorcl nepcrleKTHBHbIl\II'l A"'ifl ycra-

HoBKII Ha BbIcoKl{x Hanopax (60-150 'u) '

Ha  puc .  I I I . l 4  H :o6paxeH nonepeuH l t f t  pa :

pe3 eucoxoHanopHoi.i H1'percxoi' l  fHApo3JIeK-
TpOCTa H IIu I't II p H IL'lOTlt I{HO|O Tl{ Il a C BepTll KaJI b -

HbTNIH paAt{aJIbHo-oceBblMI{ ryp6uuaulr NIoul-

rrocruro'310 rbrc. KBm npl{ I lai lope 223 '+t '  l lol '

f r f l rHHK poropa pacnoJ loxeH Ha BepxHef t  xpe-

croBHHe reHeparopa. Porop afperara I4Meer

TpH [oAtrIHnHI' lKa sa xuAxoii  Mac"' iqHoli  cMa3Ke'

f lpauoocHste cepBol{oropbl BblHeceHbl H3 ruaxrb{

B cl leutla.r lbHoe no\leuleHIIe, qepe3 KOTopoe

)7 "/o ',"
*o./",1n'-2,f;..2ita
'",1 2 7",
\o"",:t../z

6 l



ooecnerrHBaeTCrr AocTyrr B ruaxry ].yp6r{Hbr.
Pery"naropsr cKopocrr.r H MacJ,roHanopHbre ycra-
r.rOBKH pacnoJrox{eHbt B rlraulHHHOj\{ 3aJ,re |HADO-
3, ' reKrpocraHuuH. BoAa x ryp6uue no. luo;Hrcf l
cnHpanlr ror i  xauepof i  c t \ , reura l {Hoi ' t  KoHclDVK-

3r ' reKTpoCTaHUHH npHnJIOTHHHOTO THna c EepTrr_
KaJIbHbIMH^paAHa"rrbr io-oceBbrMu ryp6nHauu uo_
Il{Hocrbro 256 rsrc. KBm ilpu uanope 170 ,u, coe_
Iu n er{ H br\{r{ c n oJBecr{ br\{ n f eri ep arop a Nr H. f r.r 4p o _
afpefaTbr Ha cTaHr l t { r {  pacnoJ' ro)KeHbr B JBa prrJ.a_

+-
i

25,00

Puc.  I I I .9 .  vc raHonxa arperara  BepxHe-Ty .nonrcxo f i  f3c  (nonepeuHuf t  paspes)

uHH, B XOrOpOft qacTb AaBreHr.rfl BoAbr Bocnpu-
HHMaercff 6erosHuu MaccHBoM 3.4aHnfl fOC. 

-

Ha  pnc .  -U I . l 5  noKa3aHbr  nonepeuHu f i  pa : -
p e 3  ( p u c .  I I I . 1 5 ,  a )  H  n r r a H  ( p H c .  I I I . l S , 6 )
sAaur. rq BbtcoKoHanopHoi i  9upxef icxoi i  ru4po-

62

Taxaq cxerua Kor\{rroHoBKr.r ruApoarperaroB n03-
BoJIHJIa 3HaqHTer'rbHo yMeHbuIHrs o6teu 6eroH-
uux pa6or H cHH3r{Tb pacxoAlr Ha cTpoHTeJIbcTBO.
llo.qnnrHr.rx afperara pacrroJrox(eH Ha aepxueft
KpecroBnHe reHeparopa.  Porop arperara tspa-



Psc.  I I I . |0 .  VcranosKa arpe fara !BH. l r ro f i cxo f i  l3C

P u c .  I l l . l l .  V c r a s o B K a  a F p e r a r a  D y x r a p l t u H c x o f i  f 3 C  ( n r a H )
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ulaeTcf l  B Tpex noAuHnr{HKax.  Bce r IoAUII tn l l l lK l l
Ha xHAI{oi.i MacJlflr{oil cNra3Ke. flpruoocttue cep-
BoMoTopbr HanpaBrrfl roulefo annapaTa ycralioB-
.rreHbt B cneuHa"'tbHoM noMeu{eHI{H noA rellepa-
Toporu. !.ocryn B rrraxr\r ryp6uuu ocyuecrB-
.rrrercrr qepe3 npoxoJ, e 6eroHHoM \{accuBe H
qepe3 noMeuleHHe A.xf l  cepBoNroTopoB HanpaB-

(pnc .  i l 1 .7  u  I I I . 8 ) ,  npn \ {e i {e r i o  3AaHI Ie  f 3C
coBlreuleHiroro rHIIa c .r,oHHbtMLI ao4oc6pocartn,
pacflono)KeHHbrNrH ]reiKA]' cnttpanlHoi.i xartepoii
rr orcacbrBarcqeii rpy6ori.

Oco6eggocrsrc vcraHoBKt{ f BJ'tterctt no!,-
BoJ, BoAbr K AByl{ ryp6nnalt oAHHI{ HanopHbt.\{
rp v6on poeoAoN{, p a3BerB.r'I s rcu1n NIcn B Hen ocp el-

I
I
I
I
I

f

Puc.  I l l . l 4 .  VcrasoBKa arpenara  HypeKcKof ,  I3C

Jrsroutero annapara. Pery.nnrop cKopocru LI
MHy ycraHoBJreHbr B MaUHHHoM 3afle rl.rApo-
3/reKrpocrpaHqul{. BoAa x ryp6nHe rroABoAnrcfl
MeraJrr'rHqecKoii cnHpaJrbHoft KaMepoft .

Ha puc .  I I I . l6  noKa3aHa ycraHoBKa rL IApo-
arperara c paAuarbuo-oceeoft ryp6rlnoft t,tout-
Hocrbro 180 rbrc. Kem, AHaMerpoM pa6ouero
KoJreca 6,3 .u u cKopocrbro BpauleHl.rff 100 o6/ 'uun
B npr{nJrorr.rHHoN{ 3AaHHH AcyaHcxoii f3C
(OAP). Hanopu Ha craHlrnu 35-74 !,1, ycra-
HoBreHHarr MorrlHocrb craHrruu 2100 Mem. Kar<
rr Ha Bo;lxcxoft tgc ulr. B. Vl. Jleuuua

5 ",f  .  f l .  Eponrureitn

crseHHoft 6nusocru or ryp6nuu Ha ABa or-
Aenbubrx rpy6onposoAa. Kaxr.quii It3 HIIK
BcJreAcrBHe HaJrHqI{q AoHHbrx oo4oc6pocoe ge-
JrHTCrr, B CBOrO OqepeAb, Ha ABa oTceKa no BbI-
core: BepxHuit - Ans noABoAa BoAbr K cnupa"{b-
Hoii xauepe ryp6uuu, sr.rxsuii - A,'rf l c6poca
BoAbI. Cnupa.nsHafi KaN{epa BnepBble AJIfi cro,'rb
BbrcoKHx HanopoB BbrIroJrHeHa rxenego6erouHoit.
Vro"rr oxBara cnnpa,rluoft KaMepbr B n.;IaHe
npHHsr panHurrr  285o.  feueparop 3oHrHrrHoro
TH[a no3BOJrrrer ocyqecrBHTb KoMnoHoBK]' rHA-
poarperara c onopofi noAnrrrnrlKa Ha KpbnxKy

65
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T v p 6 H l t b t  I I  6 . r l a f o - l a p t  3 T o r t y  n o J l ) ' q l t l  b  N I l t l t H -
I la " ' rbHb le  BbrcoTHbre  pa3r \ repbr  a rper -aTa.

H a  p H c .  I  I  I .  l 7  H  I  I  I . 1 8  u s o 6 p a x e n a  v c r a -
I IOBKa ) ' r r f i  Ka"rrb l rofo f l r . lpoarperaTa r \ toulHocTbK)
500 rurc.  K6nt  R r rpHn. lorHnlrou 3J iaHun Kpactro-
spcKoi i  fOC c Harropar\ rn 79-1U0,5 .u.  Vcra-
noBr'reHHar i\rour,rrocrb f3C 6000 Ment. luppo-
atperaT cocToHT 143 3OHTHr{Hoto reHepaTopa,
coeAfir{eHHofo npll not{oulH ei]Htiofo Bara
c paAHaJrbHo-oceBor:r ryp6urroii !\toulrlocrbro
508 ruc. K6m c AHar\{erpor\r pa6ouero Ko"neca
7,5 : t t .

f loAnqruux qepe3 .rrefK]'ro onopv nepe.r,aer
oceByr io Hafpy3KV Ha KpbrruKv ryp6Husr.  Arpe-
rar ur\reer ABa noAttrHnHHKa. flo.leoJ BoAbr

4. VcraHonxa rxApoarperara
c KoBtrroBofr ryp6uHofi

Ha p r r c .  I I I . 2 l  u  I I I  . 22  r rpe rc raRre r {a  vc ra -
r roBKa neprHr ia. : rb l ro i i  xoaruouor. i  rvp6Hrrur  l roul -
r rocrbro 54,6 rurc.  KBrn H cKopocrbro Bpau{erurr l
500 o6iuun B 3Jarrrnr  eblcoKor{arropl io i i  AeprrRa-
qnorrnoi i  Tareecro i i  I -3C c HarropaNrH 538,3-
575,8 n.  Tvp6nrra coeAnnrrercf l  c  re l reparopoN{
nolBecrroro Tr{na,  f lNleou{H}{  j IBa no/ l rxr rnHHKa.
O6uree qucJo noAurnnrrH KoB arperara paBHo
rpelr .  [1epe.r  rvp6uuoi i  \ :crar{oB" i ]err  uapoaoi i
3arBop.  Per t ' " rRropHoe o6opyAoBaHrie,  KaK rr
B npeAbrA] ' rueN npHruepe,  \ 'cTaHoB"rreHo Ha nor \ ,
r t 'p6u r r r roro no\reurerr l . r  f l  .

P u c .  I I I . l 8 .  V c r a H o B K a  a r p e r a r a  K p a c H o t l p c t i o f t  f 3 C  ( n . n a H )

x Typ6HHe ocyqecTBJIseTcfl Itsyrrrfl Hl.lr l{a\1ll
HanopHoro rpy6onpoeoAa.  Beu.11 '  orcyrcrBl l r
BO BpeN{n rrpoeKTI.IpoBaHHfl rI npoH3BoAcTBa
KpacHorrpcKHx ryp6Nu onbrra aKcn,'tyarauHI'l
AByxnoABoAHbrx cn[paJlbHbrx KaMep o6e HurrH
HanopHoro rpy6onpoaoAa coeAHHeHbI B rpof t  HHK,
nepexo.x.ffuluft s o6H,{Hyro oAHono.trBoAHylo [{e-
Ta,'I"IIH qeCKV IO Cn fl D aJI bHVI,O KaMepV.

Ha  puc .  { I I . l t i  H  I t l . Z0  noxa i i ' , "  \ ' c raHoBKa
rtlApoanpefara B 3AaHHH BblcoKoHanopHoil Aeptt-
ea[ i lo ] rHof t  fuApocraHuut t  <Xpal t> I I  c  sano-
pavu 292,3-324,3 .n. Pagu,anbno-oceBaq ryp-
6HHa e MerarJ'rHr{ecxoft cnupa"nr,uoft xauepe Mour-
nocrblo 56500 xent (co cKopocrblo BpaureHuf
428,6 o6l,w*r) coe4llHeHa c reHeparopor{ noA-
RecHoro THna, trNtercUlHNr ABa fioAiuHIIHl{l ia.
Bcero arperar  Hl reer  rpH no: l txHrrHnKa.  Ha He-
Koropor\ ' r  paccrorr r {HH or  cnHpaJrbt tof i  xa l tepul
ycTaHoB,reH urapoaoir 3aTBop, cilyxaulHi{ B I{a-
qecrBe aaapnr i l roro 3anopHoro oprarra,  a raKxe
Ha uyuai l  peBu3ulr  v tJnr  peMoHra ryp6uHur.
Bc,re,qcraue 6o,rsuroii AnHHbr HanopHofo rpy6o-
npoBo,a,a H Bo3r,ro)Kr{ocT[ qpe3Mepr{ofo noBbl[Ie-
HHrr AaB,'reHuq nprl 3aKpbrTHI.l HanpaBrql,oulefo
annapaTa 11'p6rrna csa6xeua xo" : IocTbl l \ r  Bbl -
n\rcKoN't.'  

PeryrrropHoe o6op1'AoaaHlte pacIIoJ'to-
)KeHo Ha no.{}' ryp6uuHoro noNreurerIHs, t{ro

fr03Bo,'If€T cOKpaTilTb AJIHHV N{aCJIflHblX rpy6o-
npoBoAoB K cepBor\{oroparu rypot{Hbr.

70

5. Vcranonxa rn[poarperara
c o6parnrvrofi rnApoMaurr.rHofi

Ha KHeecxoil fr.{ApoaKKvr\rynlrpl 'rcur,ei 't
3reKrpocrauuun ( fA3C) npHHxru K ycranoBKe
o6paruurre paAfiar'Ibno-oceBble fHApoNraulaHbt,
COeAHHeHHL'Ie HenOCpeACTBeHHO C ilOABeCHbll\rtt
peBepcHBHbr\{H rvrorop-feHeparoparuH. rIoAnxr;
HlrK poTopa afpenaTa pacnoJ[olKeH B BepxHe[ *
KpecroBuHe ruorop- feHeparopa.  Porop arpefara
Bpau{ae rc r r  B .nByx  noA [ IunHHKax .  B  Nax re
H acoc-ryp6H r{ br p acn o,'Io)KeH l\,rex a H H 3Nt noBopoTa
JronaToK rranpaB.rrrrloulero anIIapaTa c nptl l\ ' lo-
ocHbr\[t cepBoNroTopaMH, vcTaHoB,'leHbl\lt l  B cne-
urraJrbr{brx Hr.ruax. BoAa x pa6ovetry Ko/'tecY
rrrJ.poN{auuHbr rrprl pa6ore ee a ryp6nt{Hoi\, l pe-
x{u\te noABoAHTCg r\reraJIJIHqeCXOii Cnttpa,l lHoii
xarrepoi i .  f lpN pa6ore fu. t rpoMauHHbl  B Hacoc-
Ho\t pe)KH\le nOABOA BoAbt OcyqeCTBr'It lercfl Hsor-
Hvrofi BcacbrBaloqefi (orcactrearcqeft) rpy6oir,
a OTBOA BO.lbI OT pa6ouero Kor'Ieca - crl l4pa"rlb-
rroir Kar\,repoli. Pery.nrrop cKopocrl{ t-l MHV vcra-
l lOB.[eHbl  B i \ Ia[ IHHHOM 3aJ' le.

I laparrerplr  rnAporyp5un, ra6apurl{ble pa3-
i l lepbl  Cnl lpa, ' lbHblx Kal \ {ep U OTCaCtlBalOUIl {X

rp1 '6,  a raKx{e ApyrHX 3JIeMeHroB nporoqHoro
TpaKTa,  KOHCrplrKTt{Bt lb le H BecoBble Aal{Hble
ru. lporyp6uH u Hx ocHoBHblx ] '3J lOB l l  r -  A.
np r rBeAer rb r  I r  cBoAHb tx  ra6n .  I I I . i .  I I I . 2
r r  I  I  I . 3 .
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I I " , ' I984-  f  -600 . \ - f  f  3 I  9 6 3

I I " ' t  66  t  -  B-  550

Pyc , roea  a

6 e, to uopc n a I
p .  B b r r

K  u e e c x a  s .
p .  [ u e n p

Pyc,qoBa f l .
ro  p  f i3o  H Ta, l  b -
H a s  t ( a  n c y ! ' I b -

H a 9

I  9 6 5 8 , 0

.lM3

"rtM3

I  9 6 8 9 , 3 l 5 - 5 . 0 8 , 5  ( 9 , 3 )

I  9 6 5 I  1 ,  7 - 6 , 5 5 9 . 3

I  9 5 8 6 , 3

I l r ' i 66  l -  B -550

f l a . naxop rcxa  a ,
p.  Br, rn

Pu6ono4tevHuf i
a rperar  Caparoa-
cKo l r  fgc

Pyc " roaa  a
I ]  t 6 6 l - B - 5 0 0

Caparoncxa a ,
p .  Bonra

, { , uenpo4sepxNH-
cKaq ,  p .  . I l  Henp

Opraua.nscxar ,
P .  K Y P a

Pyc,roea R ,
coBNreu {e r iHaq

P yc.noaa n

I I J t 6 6 l - B - I 0 3 0

nJ I66  l  -  B-370

I l " r I66 l

I I .r t66 l  -  B-930

9epe  noseqxa  R ,
p.  l l leKcHa

fop  Hsonranu-
l ta f l  KancyJ tb-

ilatl

r IJ I5,18-  f  -  550 r  963 1 0 , 5 l 5 - 8 ,  7 2 r  (2s)

K pac uooc xo,r s-
cKar ,  p .  ocron

Bt r rocrpoac  xaa,
p .  B s r r

f o p l x o a c  x a  n ,
p .  B o r r a

< C r u p s >  I  I ,
p .  C n x p u

I r i I 6 6 l - B - 2 0 0 \  T f 3 I  9 5 8 I  1 , 6 1 2 , 5  - - ; 2 . 0

I I " ' I 6 6  l - B - 5 5 0

I l " r t 5 I 0 - B - 9 0 0
"'IM3

1 9 6  I 1 2 , 0 l + . { - 1 0 . 8 2 0 . 8  ( 2 2 . 8 )

Pvc,rosa r{
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74

n/19 t  -  8-800 l  9 5 0 l 3 I  7 . 0 - -  I  0 . 6 4 6



JlonacrHble rHAporypotlHbl

rH,UpoTyp6l t  l l  Horo 06opyAo Ba l l  l r  t l

Y ' , O
v . r  <

u v =

F .

4 . 2

a a

F _

P a c x o A  B o A b l
Dpv l l  p

Cxopoc rs -  Rpa  u l c l r  I l q ,
oo  t i l . uH

6 8 . 2 1 1 0

Occ sclc ) /cn. ' l  r tc
o r  r y p 6 r u r u .  f

c

c
r-

- ^
- r -

- -

b \
O -

G

o.. -
L

220.  i r5 ,1  0  ( )l 6  7 5 02002-r0

I

2 9 0 2920 8 5 , 7 200 1 8 5 - 9 . 8 : i00 300 l 3  8 0 0 7"t 3

t29 - -  4 , 0 3 t 0 250 8 3 0 0l ,  ,00 
i

224,  I1  720 6 8 , 2 1 6 0

- 4 ,  0 3 2 0 2 i0 6 6 0 0 I  9 3 . 5 7! 0 0 I  3 1 0 8 ; 1 . 3 2 0 0 1 1 0

I  400 l 0 { 0 r 3  5 0 0

I  3 1 9 I  0 1 0 4 5  0 0 0 l 3  5 0 0

8 1 5 2 8  6 0 0 l 2  0 0 0

1 4 0 120 27 000

45 ooo 
I

I  r 3 3 , 6

I  2 2 8 . 9

7 3  - I  7 9 0

1 6 0

1 4 8

270 1 4 3

,J l )4 0
I

' 0  0 0 0  

|

3  1 0 0I  8 9 0 2  1 4 , 3 5 0 0

. t 5 u 2 9 6 l 6  0 0 0 8 3 0 0 224.62 0 3 1 9 4 0 9 3 , 7 5 1 9 5 r 4 2 . 5 +  0 , 5

I  3 5 0 9 7 0 25  000 l 2  3 0 0 i  I  : 1 6 , ; l
5 8 5 2070 6 2 , 5 r 3 5 1 5 6 + 0 , t

,, 000 
J

4 0 s t 7 7 0 6 8 . 2 1 5 0 l { 6 + 0 , 2 5 I  1 0 0 8 t 7 t 0  9 0 0 9 1 0

75



l J a x n e r t o g a H l r e
f3C, rvrecro
V C T A  H O B K  1 ]

t
ts

c
F
c

o
r r  n

r F

F

L

[J.
t 7 *
l - =
i ; \

I  ; F
I  o O

t <

I  V F

I  a ^

=

ho
* > .

\ r =

L ;

B -  8 0 0 \ T f 3 I  9 5 8

K a  l l c xa  r ,
p. I(a rraa
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'  
t s  *  a i i  ryp6Hnur ; '  /6  -  iepaor . lo -

l9q ;  17  -  naou\aAKr . r  _ r  J recrnuqsr ;  i8  -  o6 ; ru r lonxu - rx i i i - ' - - "ypO"Hr , ;  
- - - ig  

_ ! ; ; ; . i ; ; "  
-  - , raOup i iH iHoe

yn ' r lo r r le I I t ie ;  20  -  pa6oqee 
-Ko, leco ;  2 /  -  H l r>r iHee Konbqo Har rpaBnr rou{ero  annapara ;  22  -  uu ixneela6upuxrnoe yn.norHeH H e: 23 - 6yn4irvenrHoe KoJ'rbr-(o; 24' - o6nuqoBKa KoH)'ca orcacbrBa rox{efi  Tpy6bl
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r vp6 r r r r ) ,  r p ) ' 6onpoRo ! ,b r ,  cHCre \ r v  o6pa r r ro i i
cBrr3u oT r rarrpaBirqrculero ani lapaTa i l  pa-
6oqero Ko,neca K coorRercrnylolluu 3oJ'rorrt{KaNI.

K  B  c n  o r \ r  o  I  a r e , ' r b l r o N l v  o 6 o -
p  ) '  ; l  o  B  a  I r  i l  I o  oTHoc f lTC f l  I i . ' l ana l { b t  cpb l -

Ba  RaK) / y i \ t a ,  K . [ a f r a r rb r  BnYCI i a  l ] o3 . l l ] ' xa ,

r \ ' " i t r r rop ,  N lacJ IOI lanop l {a f l  vc ra} {oBKa,  3aTBop
(a . t rs  BbrcoKoHanopHbrx  ryp6HI I ) ,  I \ IoHTaxt tb r ( r
nnHcnoco6. re l rHf  H 3anacHbte  qacrH.'  

KoHcrpyxqur ryp6unbr 3aBHcl. tr  or.cpa6arrr-
Baeruofo elo Iranopa, oT ee I\{oII \ t locTiI ( I I ,  cJIeAo-
Ba ' fe . r rbHo,  o r  pa3Nrepa) ,  o r  r t t t ta  3 , leKTpQcrau-

7

Puc.  IV .  13 .  Paapes arperara  fOC . ( ,xep4an -  XeresHble  Bopora

'o,/ 
".

ur.rH, or o6u{eii KoMnoHoBKIl ruApoy3JIa. Ha
puc .  IV .  l - IV . l 6  Aauu  pa3pe3b l  no  pa3 . r rqHb lN t
rHrraM fHApoarpefaroB Lt  ryp6l ' lH.

Ha  pnc .  IV .  12 :  30  -  Kpb l ru r<a  r yp6Hnn ;  3 ' l  -
n! ' rou{aAKlr  H , r lecrnHqbl ;  32 -  onopa narul ;  33 -

po rop  neHepa ropa ;  34  -  Hagc raexa  aana :  35  -

o6 .nuqonxa  u rax rb l ;  36  -  puvan l  37  -  Kopnyc  n -oA -
ruHnHHKa ;  38  -  nepxHaa  o6 .nuqon l<a  cnupanu ;  39  ' -

Ko, ' roHHa craropa;  40 -  nonart<ai  4 l  -  snxnstsr
o6 - rnqoaxa  cnupaJ tH

OcHoeHste i lapaMerpbl fxAporyp6fiH npI'IBe-
.u .eHbr  B  ra6 , r .  I I I . I  s  I I I . 2 .

.x,peHaxHbte Itacocbl, JIeKalKHble alpef arbl,
3X{eKrOpbr, 3OJIOTHLIKH aBapllf i Hoto 3aKpbITI'If l ,
a Bap H f.r H bre MacJIOri acocHbre a f p erarbl, cn \rcKH ble
Kr'taIIaHbI Cnrpa,rlnofi KaMepbl, K,'IanaHbl ono-
polKHeHHq oTCacbrBaroueii rpy6ut, cronopHoe
ycrpoftcrBo peryJlLipylouefo Ko,'IbIIa, KoN{aHAo-
annapaTbr,  pa3rst IHble rpy6onponoAu,  n, ' lo-
qaAKH H r ' recTHHl{br ,  XO, ' IOCTble BbInyCKH, KOM-

6uuaropuoe ycrpoiicrBo noBoporHo!'tonacrHbtx
ryp6uH H np. B KoMnreKre ruAporyp6uHHoro
o6opyAoBauurr c ryp6ur{oft nocraBr'tntorcr pe-

1 2 8
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2. CnupalrHble KaMePbt

A,'Iq ryp6uu, cpa6aruearculux Hanop Ao
40 u, cnHpaJIbHbIe KaMepbl, KaK np.aBH!'Io' BbI-
no, ' rHqlorcs >xef ieso6erbHHblMH (puc. IV.9) '

)(e,reso6eroHHbte KaMepbI npu 66.nsurux Ha-
nopax AJIfl 3au4lrbl or Qu"nsrpa[uu o6luuo-
BbIBAI.OT CTAJIbHbIMH JIHCTAMH. I  IONEPEqHOE

(n,lepu4Houa"nsHoe) ceqeHHe xe"re3o6etottsslx

I

T-
I

Psc .  IV . l 5 .  Paapes  KancyJ lbHo ro  anpe ra ra  gepenoeeqxo f i  f 3C :

/  - o r b e M H a r  r o J r o B H a r  q a c r b  K a n c y a a : 2 -  K o p n y c K a n c y J r H ; 3  - u u x n s g  K o t l o H H a ;  4  - p o r o p r e H e -

i " ro i i ;  r - -  onopnrn-" ta iop-rypOuha; '  ,Q 
-  

" r . l i  
iyp6nur i ;  7  -  KoHHqecxuf i  uanpas; lsroul r f i  annapar;

8 - ceDBoMoroDbt: g - paO-&ee'io;recoj lO - ioxEs66xuft nogc: 1,1 - orcacblBalou{at tp,y6a; l2 - 
9y!4?'

ir."t"-'J[-riiriir\[:ii --riu*"pu pioociro roaeca; /4 - ono_pnurf, no4ruunnurlYP6;rttn;-_ -l 5 - wacaonpueM-
Hr.rK; /6 - crarop rerepiiop?; t7 - f l" i lxrn; ,t8'- npoMexyroqHoe jkonbqo; 19 - aepxllnt
KoxoHHa; 20 - 1,oA1fl;;;; i-;-t i;;rpnarcn;' i l '--6noptott noguiunHur reHeparopa; 22 -san reHeparopa

KaMep HMeer Sopt'ty rpanequu IrnH AnyraBpa'
Vro,'t oxsara BbInoJIHeHHbIx cnupanbHblx Ka-

r{ep HaxoAurcfl B npeAeJlax 135-270"'-,[,rs 
coepeMeHHblx cpeAHe- I 't BblcoKoHanop-

Hbrx ryp6HH cnHpaJIbHbIe KaMepbI BbInOrHqIOr
cBaDHbtMH ug BaJIbqoBaHHblx 3BeHbeB (puc'

IV.3). f louepevuoe ceqeHlie raKnx KaMep' KaK

nDaBuJIo. KDVrJIoe. Vro.n oxBara cnfiparru B

nna*e cocra;;ser 345-360".
MexaHIi,IecKue cBoficrBa H ToJIU{I.{Hy cra"Ib-

HOfO npOKaTa, nphMeHfleMolo Afl q I ' , l3loroBJIeHHq
KaMep, noA6I{paIoT B 3aBHCHI!{ocrH OT Be"IUqI{HbI
pacqerHbtx Hanpnxennft. B c[14paJIbHblx Ka-

Mepax npH cylqecrByloulux MeroAax pacrlera

Ha npol{Hocrb AonycKaloTcfl C,'IeAyrcIqne pac-
qerHble HanpflxeHl{fl npH N{aKcI' lMaJIbHoM pac-
qerHoM Harlope (c yqeroM rHApaB"'IuqecKoro

)rAapa npH c6poce narpyanu): A"'Iq cra"Iu

130

MCr. 3-1200 rcllcaz; Aa'In cf aru I0XCHtf-_
lB00 rctlcuz.

! , .nn yHrel ls[IeHI"l  f l  I Ianp f ixeHHfi B npe-

AeJ'IbHbIX IIO Hatpy3Kalvl CTaIbHblx Cnllpa'1b-

Hbrx  KaMepax Hx qacrnq l ro  (puc .  IV .3)  l t " r t t  no" l -

Hoc lb ro  (pnc .  IV .5)  oKpyxa lor  xe , lego5eto t t -

Holi  o6o,ro.Ixoi i ,  BocrlpHHHMarculer ' i  qacrb I la-

rpysxu. !,"rrn ryp6uH' HBafirorpaAcxoii f3C
cirnparrHan KaMepa BbIrIoJ' IHeHa ope6perlHoi i '

/Todaqo iloc/lo on Pe?Y'lrnoqoI Ft 9  t 7

t2

li

Ec,'rr.r uanopustii rpy6onpoaoA, nHraloulHif
Kaxqyrc ryp6utty' BblnoJIHsercs AByxHI{Toq-
HbrM, TO CnHpanbHyIO KaMepy cJleAyer npl',lHsrb
Aeyxno,qeo.qiloft. Taxas' KaMepa c 1964 r'
ycnerrrHo gKcnJlyarHpyercq Ha oAHoI.{ 4_a IYP-
6utt  Dyxtapr 'auncxoft-  f3C (o'1.  puc. I I I . i1 t t
r  r  r .  l2) .

B ue"rqx )rMeHb[IeHHq B noABoAffureNl rpy-

6onpooo4e I't cnHpdrbl{oii KaMepe Be"ll lql ' lHbl
rlrApaB,'luqecKoro yAapa, Bo3HI', lKaloulero npH
3aKDbIBaHf iH Ha[paBJIsIOqelo annapara '  Bblco-

xoH'anopHue ryp6nuu I{HorAa csa6xanr xo.qoc-
ruu nunycxoni  (cm. p l rc .  I I I .20) .  OH no:eo.rner
c6pacundrs BoAy H3 cnu-paalHoil {aMepbl He-

nocpe4ctaeHHo B ullxnHit 6se$. OrxpblBaHHe
xo.nbcroro BblnycKa onpeAe,' ieHHbIM o6paaoHt
cBtr3brBaercfl c 3aKpbIBaHI.{eM HanpaB,'isrcuefo
annap  aTa .
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3. Crarop ryp6uHsr

Craropur rtr;1por1 p6rrrr E| lracrofluree Bper\{fl
H3|OTOBJ'rrtrcT CBapilbt\{rI llitK 113 J'rHTbtX 3afOTO-

nox (puc.  IV.3) ,  14r ' r r . r  I . r3  nJocKoro,  f r ryroro H
ul 'aN{noBaHrioro craJ ' ibHofo npoKara (puc.  I \ ' .9)  .
Craroput A,'Is He6o,rsrurtx paAlraJIbHo-oceBblx
ryp6uu (Auarurerp pa6overo Ko,'reca nreuee 3 ,u)
IrepeAKo Bbrnod'IHsror ueJIbHod'rHTbn\tr. B116op
TO|O HJrH ltHO|O BapilaHTa onpeAeJlfercrr rex-
HHKO-3KOHONlrrqeCKUNlrr  COO6pa}KelrHf lN{H.  Pa:-
Ae.IIeHHe craTopa Ha CeKTOpbl 3aBucHT OT yc,' lo-
nuf i_npouaBo.(crBa r i  rpaHcnoprupoBKl l .

AJ'trI Oqetrb Kpy|It ibtx noBopoTHo"'ronacrHblx
ryp6ru BNrecro IIeJrbHbrx craropoB 143roroBr'If i lor
ToJL'Ko aepxuuil norrc craropa fi orAe"rtbHbie
KO"rroHHbr, KoTopbre coeArrHflloTcfl c BepxHHM nofl-
col,r npH MoHrax{e (pilc. IV. l2). t luc,ro Ko,'toul{,
KaK npaBH"rto, npttHr4N{aeTcg paBHbINt Iro!' loBHIIe
quc,rra HanpaBr'rstouruX JrorraroK. flpo$rt,rs
KoJ'roHH n roHQurypauus noscoB craropa onpe-
AeJ'Irrorcrr Qopuoii cnNpa,rsHoif KaMepbr, a HX
pa3Mepbr, B qacTHocrH To,'ruIHHa, - ueo6xo-
AHMOCTbFO O6eCneqUrs AOCTaTOqHyIO npOqHOCrb
h xecTKocTb KoHCTpyKrlr. iH.

4. Oyn4arvreHTHbre qacrH

K QyH,qarrreHruurrt qacTfll{ orHocflrcfl Ae-
TaJrH, oxBarblBalourue pa6ovee KoJ'Ieco. O6ttqso
aTH AeTar'rI{ 3ad'THBaIOTCfl 6erOnoU. .[,.n] npou-
HOft CsssH c 6erouol't H yAo6crBa npH I\{oHrax{e
n peAycMarpl{Barorcs aHKep Hble nJIaH KH, cTqxKH,
AoMKparbr. B paAHaJlbHo-oceBbtx ryp6uHax

$yugaueHrnbre qacru BKJIloqaIor QyHAaueurHoe
fi onopHoe KoJiL'ua u coflpsfarcIl lHft noqc(uex41'

$y u.4artreHrH bIM I{ qacrx ttllt ll o6a H Iroe xoit KoH v c ?
orcacHearoul,eft rpy6n).

V n oaoporxoJ'lon acrH ['tx ryp 6I{ H Qyu.aa ueHr-
Hbre qacrr.r BKJITOqaIOT OnOpHOe U QyU4aUeHrUOe
KoJrbua, KaMepy pa6overo KoJIeca n conpqfarc-
x{fif i  noqc. B npaKrHKe rnaporyp6ocrpoeHXq
I'I3BeCTHbI CbeN{HbIe KaMepbI [OBOpOTHoT'IonacT-
uux ryp6nH, He 3aJII.{BaeMbIe 6eroHotrt.

I(aueplt pa6guglggoleca ropH3oHraJIbHblx
KancyJrbHbrx rIoBolt-oTHoJlonacTHblx ryp6HH
6eroxupyrorcfl Ao ocn arpetara, qro no3Bo,'Iger
pas6upars BepxHlolo qacrb KaMepbI H BbIHIlMarr,
Da6oqee Kod'Ieco 6es AeN{ourax(a Bcero afperara
(pnc.  IV.16) .  B 3aBHct IMocrH or  pa3r{epoB ryp-
6unu re Hr'IIr LIHbre AeraJ'tI4 Moryr 6sirl o6teJ,rrse-
Hbr B oAHy Aeralb (c l r .  puc.  IV. l0) .  CoeAuHeuue
cTaTopa c QyH4aueuTHbIM UJrl. l C OfiOpHbII\{ KOJIb-
IIaMH Cr'IeAyeT BbIIIOT'IHtlTb TaK, qTo6bl (clr.
puc. IV.2) arl4 AeraJllt ottupar'Iucb Ha_crarop,
qTo no3BoJlfleT MOHTHpOBaTb I.tx B coopaHHoNt
BHAe nOC,'Ie yCTaHOBKI'i H 3aI(pe[JIeHHf CTaTOpa
r{ TeM ynpoqaeT MoHra)K.

Ao ueAaeHefo BpeMeHH NrHorlte KpvnHble J,e-
railw $yu,u,auenrnnx qacreil (rax u Apyrux
y3JroB ryp6nusr)  Bbrno, ' IHsr ' I I tcb, ' lHrbIMH (pI . rc '
IV.7). B Hacrolulee BpeMs QyH4aueurulte
qacrn, KpoMe KaMepbI pa6ouero Kor'Ieca, BbltloJl-
Hsrorcrr cBapHblMH H3 craJlbHofo [poKara MapKI'l
t\1Cr.3. I(avepy pa6ouero KoJIeca BbIIIoJIHsrb
ru s o6HqHori y rJlepoAI.l croii cra,ru HeAonycrll NIo,

raK KaK cra.r rb.qerKo pa3pVtuaercrr  no. l  tso3. le i i -
crBu er\{ Ka Br{ra uH oH rj br x q B.iieH H ri. floarolry ou sr -
Bae\lbre noBepxHocTH KaMepbI BbIno,'tHgtoT H3
Hepxaeercqeii KaBHrauHoHsocroftrofi cra,'rH.
,\ larep u anorr c.{y rr<HT r u6o Hepxasercuu ii cra,'r b -
uoi i  npoxar,  nu6o nJraKHpoBanHax (Aeyxcnoi i -
uan) cra.'rb, y xoropoii Hepxaeercuquil c.lorir
rr\reer ro"lu{Hiry 3-_5 u,u. r{nx xpynHbrx ryp6Hr{
Kat\{epy pa6ouero KoJreca o6brlHo He o6pa6arrr-
Raror, a no,'ryqarcr ruraMno-rn6ror:r. f lpH anyx-
cl o ii n ori cra,'r rt Bc,'r eAcrB He H e6o,r truofi ToJI trlH H bl
r(aBHTauHoHrrocroiiKofo c.rrorr o6pa6orra xa-
\ IEDbI BOO6IIC HCBO3MO}KHA.-KaNreptt 

BbrnoJ'rHqrorcq KaK c Q,raHuesr,ru
coe. l r i r rerrHe:u Ha 6o. [ rax (c l r .  puc.  IV.9) ,  raK t r
5e:  S,raHuee (cr ' r .  pHc.  IV.  12) .  B noc, ' reAHelr
c.'r_vqae c6opna u coeAuHeHHe uacrefi c not\tolr-\bro
cBapKH npoH3BoAqrcs npH MoHTaxe.

PaAua;rssrri i sasop MexAy ,'ronacrfl\rH pa-
6oqero Ko.'reca H xauepoii AonycKaercq ue 6o,'ree
0,001 D1,  r4e Dr -_ HoMHHaJrss l r i i  Auauerp Ko-

"'reca. 06siqHo B KaMepax Arq yAo6crBa peMoHra
pa6overo Kor'reca npeAycMarpHBa!'rcs orrevrrr,ri i
He6eroHupyenatri l certop. O4Haxo B Hacrosuree
Bper{rr, nocKo,'rbKy yflrorHeHr.trr Q.nauuee Jrorac-
Teft B Ko,recax BbIno,'IHglorct cbeMHbtMH, HaJ,o6-
Hocrb B orr,eMHbrx ceKTopax ornaAaer. ,[,"rs
pe\{oHTa B KaMepe AocraroqHo npeAycr\'rorperb
ue6o,rsruoi i  , r rox (puc.  IV.13) .

5. O6.nuqonxn ulaxrbl Typ6r.rHbl
H OrcacbrBaroqefi rpy6bl

Ulaxra r1,p6aHsr LI KoHuqecKuii auQQysop
orcacbrBaloqeft rpy6sr (pxc. IV.7), KaK npaBu,'io,
o6,rnqoeHsalorcfl N{era,'L'IoM. KorHqecrso qac-
Teft, Ha KoropoeAerurcq o6rllqoBKa c rtpHBapeH-
Hbr\IH K Heit pe6paMH, onpeAe,'rqeTcs yc!'roBllf lrf l l
ee rp aHcnoprHpoBaHI.i s. CoeAuueHue uacrefi n p o-
I{3BOAHTCq 3,'reKTpOCBapKoft npH MoHTaXe, o6.ltt-
rroBKH MoHTupyr.orcx 6ecurpa6suttr cnoco6ort.
f lpn arou orrraAaer saAo6socrr n ona,ry6xe.
PexoueHAyeMafi To.[urHHa o6rnIroeoK npH orcvr-
crBHlI B BOAOTOKe B3BerUeHHbIX a6pa3HBHbrx qac-

rHrr npHBeAeHa e ta6r. IV. l. f lpu HaJIIitr lttt l
B BOAOTOKe a6paSue-ffiX qacrHll ro,'IITIHHy o6nH-
rloBKH orcacbrBarculeft rpy6u vBe,'IHqHBaIor Ha
2 ;t.+t. Pe6pa K o6JII{tloBKe cneAyer IIpI'IBapI.t-
BaTb cn,'roruHbrNt AByCTOpOHHHM IXBOM. A,rq
npouHoii cBrr3H c 6etoHorvr t< o6nHqoeKe Ko-
H\,Ca nprrBapl{BaroTcfl aHKepHble nr' laHKH Il3

T a 6 ; r  n  u a IV. l .  To. i lu lnua o6nxqonxn
Konyca orcacbrBanrqefi rpy6st H luaxrbl

To, r rqusa
. luauerp  pa6ouero

Ko.neca, ,{

.1o
u b .
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pacqeTa oAr{a EraHKa Ha 0,7- l  . t t ' r  noBepxi lo-
cTrt 06,'lHuoBKu-

I(o,reHo orncbrBaloilIeii rpr'6sr rr strxo;Irroii
luQQysop o6nuoBtrsarcrcl o6br.ruo ro,,rblio
v ryp6tzrr  cpagureJrbuo se6o. l l l l r rx  p; i3 l repoB
( D  1 { 3  . t t ) .

6. Haann.lnrcu{Hfi anrapar
Hanpannrqui:r  annapar ru, lporvp6urr

Bbrnod'rHfler c*Ayroune ocHoBrrbre Qylrxurnr:
co3AaHHe H H3-HenHe uHpKv i l f l r - lHu (saxpvrxu)

B) paAHar ' rbrrbr f i  -  oc i l  " ' ronaToK pacno. to-
)KeHbr nepneHAri l {yrqpHo r{  ocH afpefaTa.

Hau6onsuree pacnpocrparreuue r {Nreer  uH-
; r r rn4puuecxui i  r ranpaBf l f l roul ru i  annapar KaK
irall6ortee npocrofi B II3foroB,'teHuH t{ o6ecrre-
qI{Barou{l.{i i  AocraroqHo BbrcoKr.ri i  K. n. A. r\-p-
6 rn ru l .

Korruqecxui i  uanpaa,r r roulu i . i  anrapar npr . r -
r\reHrrercrr AJrrr r{ancyJ'rlHr'rx (puc. IV. 15 H IV. l6)
u j luaroHa,qur t rx  (pHc.  IV.  l4)  rvp6uu.  I4gsecrubr
CJVqaH npUIv leHeHHt l  TaKOIO anf lapaTa , :1" ' tg  O6l tq-
l rbrx nepruKa,Tbnbrx oceBbrx ru; lporvp6uH.

s l
5 tc o l
n l

I

h

\

I
I
I

P H c .

rIoroKa, nocrFarou{eto Ha pa6ovee KoJ'teco,
ir pefyJr]rpoBare pacxoAa BoAbr B coorBercrBr]H
c 3aAaHr{brMI.{ IrrIHocTbIo tI cKopocTbto Bpau{e-
Hrrr r  afpefara; :nnnpaHne ryp6aHu npl t  3aKpbr-
TOM nodftoxeHn HanpaBIsroqfix JronaToK; 3a-
xlury afperarasr pa3roHa (npu cooraercrByro-
uleri_ cxeue yrIFBJreHnfl rr{Apoarperarou) .

Cyu{ecrnyro cJreAyrorqne KoHcrpyKrlr.r[ ]r a-
n p a B./rsloil lHx tnapaToB:

a) quruHApecxuii - ocr{ HanpaBJrflroulux
,lOnaTOK pacurolKeHbt Ha rIrlJrHHApr4qecxorl
noBepxHocrn puc.  IV.2)  napaJrred ' rbHo ocu
arperaTa;

6) xoHnqecrft - ocn JtoiraroK Dacno.lo-
) ieHbr Ha KoHr lsKof i  nonepxHocru 1pui .  IV. l7) ;

Paspes KoHuqecxoro  HanpaBrr rou{ero
annapara  Kuescxof i  f3C

Palua;rssnfi (oceeoii) HanpaB":rflIouluii anna-
paT npuMeHseTcs AJrs npsruoroqHbrx rHApoT\ 'p-
6uu.  OAnaxo r tpsMoroqHbre ruApoafperarbr
BCJIeACTBUe pflAa HeAocrarKoB pacnpocrpaHe-
Hnfl He nor'Iyqu,tu. OcHoeHrre rpe6onarrHrr,
npeAbflBJrfleN,{bre K KoHcTpyKrlr.rH HatIpaB"rqK)-
u,ero anIIapaTa, cJreAyroulue:

a) uaxcnuaJrbHoe orKpbrrle droraroli
AoJIX(Ho o6ecne.{usatr no,rrHyro fiponycKHyro
cnoco6Hoctr  ryp6uHu c 3aracoNr ue rv tenee 590;

6) e saxpuroM cocrorrHun 3a3opbr MexAy Ha-
npaBnqlouIHMI.{ JronaTKaNtH, a TaKx{e N{e)KAY
HHMII  I I  BepXHHM H HHXHHI\ I  KOJIbUaMn Ao" l )KI Ib l
6srrr, oqeHr Mad'rbu\,tH, qro6bt cBecrH K MHHHI\lvM\,
HenpoH3BoAr.rTeJrbHbre npoTeqKtr BoAbr;

133



B) Aon;xHo 6utrs o6ecneqello npeAoxpaHeHHe

3JeMertTOB HanpaBJlf l Ioqero alnapaTa or noflo-

MoK npH nonaAaHHK MexAy JIoI larKaMH TBep',n'blx

TeJ' l  B nPOUeCCe PefYJIHPoBaHUn;
r) xoHcrpyKllHfl  HaflpaBrsloulero annapara

AO,'rXHa LICK!' l l .oqarb npoBopoT ITJIH BpaueHHe

BoKpyf co6crBeHHoii  ocl ' t  JtorlaroK npH IIoTepe

VNDABIEHI , I f l  I ' IMH;

A) ao.nxsa 6ltrs npeAycMorpeHa xopouar

cMa3Ka uanQ ronaroK' IuapHHpoB I.r rPylql4xcfl

noBep xH ocreft Ntexauu sMa rloBopora H anpaBJI s to-

rr{efo aI]napaTa;
e) xoHcipyKll l ' ls 3JIeMeHroB Ha[paBrslotrrero

annapaTa r  AOnyCKH Ha UX I i3rOToB"IeHHe

.D.OJIIKHbI o6ecnequeaTb BO3MOXHOCTb npaBI'{J'Ib-

Hoft c6opxu II pery"{upoBKH' a raKxe AeMoHraxa
}t an paB,'l srcuero annapara ;

>x) cxella npuBoAa or cepBoMoropa K '1olar-

KaM HanpaB,'lt louleto annapara AOJlxHa o6ec-

rr eqH B arb H a I.{ BbIroAHefi ruee cooTHoureH I.{e MexAy

fHApaBJIHqecKuM MoMeHTOM Ha JIOnaTKe Il ABIr-

xyriruu MoMeHroM, co3AaBaeMbIM cepBoMoropor{;
" 

s) npu KoHcrpyl{poBaHl{ti oco6oe BHHMaHUe
jlor' ixHo- 6uru o6paqeHo Ha IIpoqHocTb AeraJIeIi '

rroABeprarcu{Hxcfl yAapHHM eosAeftcrBl{flM no-

T O K A .

Ha pnc.  IV.1- IV.17 npune4eubl  pa3JI I ' IqHbie

KoHcrpvKTHBHble HcIIoJIHeHt,Ig HanpaB"IflIOUIero
,nnio?iu.  Hanpasnsrcquf t  arnapar o6H'rHo

sx,'Ircqaer s ce6g BepxHee H HI'IXHee KoJIbua'

Kp brmKy ry p6u Hlt, pefy Jlnpytoqee KoJI buo, o[o-

py rirrrr (ecjru xor'moHoBKa arperara npeAycMa-

ipueaer orlupaHHe poropa Ha Kpbll l lKy ryp6u-

uu), uanpaBrqlolqHe JIonarKI't I{ AeraJIn [epe-

Aaqrt oT pefyJlupybulero KOJIbIIa K HanpaB"IRlO-

iir" notiattir*.,II,n" paAHanbHo-oceBblx ryp6uH

Bepxuee KoJIbIro H KpblluKy o6H'{Ho Bblno"lHflIor

3a oAHo lreroe. Taxoe xe peueHne rIpaKTI'I-

K):ercfl npI{ i lpoeKrl.IpOBaHnIt cpaBHlirenbHo

se6o,ruuux nonoporio.nonacrHblx ryp6uH

(puc.  IV. l0 ;  IV. l1) .  Bce rpynHue Kor lbueBbre

1-era;I n H 3roToBJI fl tOTcR CBap H bII\{I',I H 3 CTaJI bHolo

n p oKara. B clyua Rx, onpeAeJIseMblx sKoHoMHqe'

cxoir r.r texuuqecxoft qe.necoo6pa3Hocrblo' HH>x-

Hee Ko,tbuo BbInoJIHttgFeg JIIiTbIM'
V sucoxoHanopHblx typ6un (H>200 u)'

a raKxe y typ6an, pa6ouuft noroK Koropblx
Hecer B3BelIeHHbIe a6pa3I'IBHbIe qacrHqbl' oMbI-

BaeMbIe noBepxHocTI',I BepxHelo H HlIXHefo

KOAeq 3axlHlqalorcg cnequa.rIbHbIMH O6'[tlqos-

KaMu. Hanpaa.narculne JIonarKH rl3roroBJltl lorcs

KAK . ' IHTbIMI. I ,  TAK I{  CBAPHbIMI ' I .

He c.ne4yer o6teAuns'rl B oAHy AeraJIb Bepx-

Hufi noqc craropa I't BepxHee Ko,'lbIIo HanpaB"IIflIo-

u-(ero afi[apaTa, TaK KaK 3TO ycJlox(HtleT oo-

pa6orxy H MoHTa)K HanpaB,'Irloqelo annapara'
- 

f lpaxrr.Ka noKa3blBaer, I{To npeAycMarpI"t-

Barb ITHAHBI{Aya.nlHuft BbleM HanpaBrflrcul{x
JrorraroK, KaK npaBI{JIO, HeT gaAo6socru '

Bo Hs6exanue Bo3MoxHbIx HaAHpoB MexAy

peryJrupylolrlHN{ KOJIbIIOM H ero onopoft cJleAyer

ycrauae,luaaru aura$puxulloHHble nJ'IaHKn'

KoroDbre )KeJIareJIbHo ltirorosrsrl ne 6poHsst'

3ro oco6eHno Ba)KHo AJII Tex HanpaBJlrloillllx
anflapaTOB, Ha KOTOpble BO3J'Iaf aeTCfl 3a[lI]Ta

afperaTa oT pa3roHa.

1 3 4

f loca4xy B conpfl)KeHI'tH per]'Ji l{pyFolqero

Ko.,]br{a C ef o onbpoit ro Al'{aMerpy D oo
(prrc. IV. l8) peKoMeHAyercq BbIIIoJIHflrb cof -

i acno  ra6n . [Y .2 .

T  a 6 r  l l  q a  I V . 2 .  C o n P s x e H g e
perynHpyloqero Kolbua c onopoH

Ce. 3150 ao 4000

Ce. 4000 ao 5000 +0,8 o ?

Ce. 6300 .qo 8000

Ce. 8000 .ao l0 000
o
a o

B Hacrosqee Bpel\!&. B noBoporHoiroflacrHblx

n paAHaJIbHo-oceBbIX rnAporyp6uuax Beprfi-

Ka,'rbHofo HcnoJIHeHHg npHMeHfleTcfl HopMaJIU-

3OBaHHag KOHCTpyKuHfl HarlpaB"IflIoulero a[na-

p;;; (;.. ocnoeHble pasrnrep' ero Aera'reti ssr'

bupardrcn B 3aB[cuMocrli or rl{nopa3il lepa ryp-

6uusr).
B'ocHooy KHHeI{arnr{ecxoft cxenll NlexaHH 3\{a

nOBOpOTa Hanpae.trArOUIitX r' lOIlSTOK nO"IO)Kella

yHuQrrqupoBanHas cllr ' IoBas cxel\la pefyrri4po'

ianriq, odecneqnearculafl no,'Iyr{eHHe N{fi HHMarb-

Hsrx \ictl.ttl'tft u pa6orocnoco6Hocrl{ cepBolloro-

o"". gro rpe6oeiHlle A,'Is AaHHoro npoQu'ra 'no'

irr*" o6einequsaetcn ou6opoNI onpeAeJIeHHoro

3KCIleHTpHcI'treTa H yrJla pac[o"Io)KeHHfl CepbrH

no orsoureHl' l lo K petyJllrpyrcqeMy KOJlbu)"

Ha pr'rc. IV.18 uao6palKeHa cxeMa HopMarll ' l '

3OBaHHOTO MexaH[3Ma noBopora JIOnaroK Ha'

npaBnflIouefo annapaTa. Bu6op - 
o^cHoBHblx

pisuepon 4eralefi NrexaHH3Ma noBopora npo'

r43BoALITcs B 3aBHcHMocrI{ or AI'laMerpa pa6ouero

;;;6; Dr (ra6n. IV.3), AI.IaMerpa cepBoMoropa

i
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d. u ut ic,ra l tanpaB.larcur lx Jlonarox 2,,  (ra6. ' t .
IV.1),  Alralrerpa cpe4uei i  uanQr,r  uanpaunrculei i
. ronarKu d6 \ra6n. IV.5).

Pasuepu pbrr{ara, cepbfrt ,  HaK, ' taAKIt  H pe'
ry,'IHpyIOUerO Iior' lblla 3aBltcfr OT HeCI{OJIbKl' lX

)rKa3al{Hbrx napal \ lerpoB u a l t6uparcTct l  coor-
BercrBeHHo no HecKoJ'IbKHM Ta6JIHuau. Pa:ntept't
s ra6n. IV.4 Aasul Ar'tf l  l \ ' taKcl.lMaJlbHoro AaB"le-
HHfl NracJra B cepBoN{oropax 25 rcflcn2. } 'rol a
(\re;{ay ocb}o ,ronaTKll l. l  ocblo pblqara)
sur6upaercr  B 3aBI icHMocru or  npo-

Qulz HanpaBJIrFoulux .rtollarox rlo
m6n .  lY .  24 .

D^ns paAI{aJIbHo-oceBbtx ryp6t t l t
c orHochreJrbHo 6oJrbrilHMIt cepBoMoro-
par{}f B cJryqasx, KofAa AeTailv cepbfll
( no3 .  5 ,  6 ,  7  puc .  IV . IB )  He  pa3 \ Ie -
ulalorcrr no AJUHe Lr, no3uoxHo orcr)'n-
. ' reHHe or  Hoprua. ' I r t3oBaHuof i  KoHcrp) 'K-
UHI, I .

IIpe4eapnre"usHsrtl au6op AHaMerpa
cpeAHefi Uan$bl d6 HanpaanRrculeti

"rronarKH npoH3BoAHrcfl no ra6,r. IV.6
n  IV .7 .  Bu6paHHoe  3Har leHHe  d6  npo -
BepseTcf pacr{eToM.

Pasuepsr ocHoBHbrx Aera,reft Mexa-
Hll3rUa noBopoTa HanpaBr'Iqloull lx JIOna-
rox nu6upar.orcfi IIo coorBercrBytox-(HI\t
ra6n Hualr.

PHqar  (puc .  IV . l 9 ,  r a6n .  IV .  8
u I \ / .9) .  Paauepsr  Lp,  Dcn,  d,  l t  yc-ra-
HaBrHBa lo rc f l  no  ra5 .n .  IV .3 ,  IV .4 ,  IV .5 .
P a s n e p B B c " ' I y q a e H e o 6 x o A l . I M o c r l l
noBbrcHTb npol{HocTb pbrqara I\ ' loxeT
6srrr yBe,'MqeH (clt. KoHryp pbrr{ara,
yxaaauHui i  rosxof i  nnnuei i ) .

l l lnoHxa pa3pe3Has qHJHHApHqecKaff
(puc .  IV .20 ,  ra6n.  IV . l0 ) .  Paenaepr r
urnoHKtr ert6uparcrcn n 3aBLIcHMocrtt
or Auar{erpa d ureirxa JIorIarKH noA
pHqar. Paeuep d vat1upaetcq no ra6r.
IV.5. PaeMep ft5 coornercrByer noJlox{e-
HHlo tunoHKH no 3aKoJIaqLIBaHnt. IIInoH'
Ka paccqrirbrBaercfl Ha cpe3 H Ha cMsTI.te. Ec"rllt
HanpsxeHHrI B runoHKe npeBblrlulloT AOnycrH-
trrue, Heo6xoAHMo H3llleHHTb MapKy MarepHa,'Ia
ur'ru npr4Hqrb cne4ynuluil pa3Mep AHaMerpa.
llareoHa"'r - crarr 45.

Hax.naAxa (pNc. IV.2l  ,  ra6n. IV. I  I  t4
IV. l2).  Paauepu HaKJIaAKH, cBt3aHHbIe c rHa-
rrerpoM cpe3Horo naJlbua D rn, nut6upaorca
no ra6 .n .  IV .1 l .  Pasuepu,  3aBuc lurue  or  AHa-
\lerpa u-Iefiru JIoilarKH d, nu6uparcrcr IIo
ra6.rr .  IV.12. Pasrrepar Ln, Lp, h,  D1n, d st ' r -
6uparcrca no ra6,r.  IV.3, IV.4, IV.5; pasruepu
12 tr Is onpeAe!'Ittorcfl npu KoHcrpynpoBaHI'lH.
llareoual - craJrb MCr.3.

l la.neu cpesnof i  (puc. |V.22, ra6.n. IV.13).
CpesHoiI naJleu tBrsercq npeAoxpaHHreJIbHblr{
3Jel\{eHTo\r HanpaBJIr}ouero annapara. IJua-
l \ leTp BbITOqKLI Cpe3Horo IIaJIbUa dt OnpeAe-

J. 'r f lercq no Qopuyre

Pcp

r,f,e P cp vcu"rrHe, 4eiicrayrcttlee Ha naJleu
B r\,roMeHr cpe3a, e rcf : t -_- 5000 xf lcuz -

pa3pyuaio lUee Hanpt l  /KeHHe.
Llro6u cpesuoii na,'reU He pa3pyruu,rcat-or

ycrarocrnbrx Hanpr)Keunf i  ,  paspyualouee ycu-
JrHe i lpHHHMalor  paBHam Prr := l ,6P6,r* ,  rge
P*u, - ycIrJII{e, npilxoAffu{eect Ha oAHI{ rta,leq
nplr NlaxclrrraJlbHOM AaBJIeHHH B CepBoilloropaX.
;\larepua.r - cra,'ts 45.

.w0cmartatne

P u c . I V .  1 9 .  P u q a r

Bn; rxa  (pnc .  |Y .23 ,  ra6 t .  IV . l4 ) .  Bru tx t t
crrxKu BbtflorHqlorcfl c npaBofi u ;Ienoii pesl-
6or?. flpunep o6osHaueut'l-r: riu,rxa c nparo^ii
pesr6oir.\136 x"rr. 3 o6osHaqae"rcs: Bunrca M36,
isnxa c resoil pess6oii M36 x.n. 3 o6ogHa-
qaercr: Buarca M36 rteean.

Paslrep dr BHJIKLI eu6npaercl  no ra6n. IV.4.
Crnxxa (pnc .  LV.24 ,  ra6n.  IV . l5 ) .  Pas-

vep L crfl)r{Kli onpeAerqercfl npll KoHcrpynpo-
Ba HHrl Hanp aB,rr I rouero annap ara. I'tarep v aJr -

o (
I t a J t D  L O .

l l a .neq  BHTIKH (p "c .  IV .25 ,  ra6n .  IV .16 ) .
l larepuaLr - cra"rl 35.

Biyrxu naJIbI reB (c,v .  pnc.  IV. l8) .  Bry" ' lx t t
na,'IbueB H3foroB,'Iqlorct H3 6pousst, TeKcro-
JHTa,  ApeBecHot i  npeccKpotxKu H r .  A.  B co-
BpeMeHHbrx ryp6uttax 3TH BTy,'IKI'{ BblnoJIHtllor
rr3 MaTepHaJ'loB, He rpe6yrclrlHX cHcTel\ 'IaTHrle-
cKoi i  cNrasKH, HanpHl \ lep H3 Kar lpoHa.  U, ' IeAyer
r{r{eTb B BHAy, qTO B KOHI'IqeCKOM H paAHa,'lbHol\ ' l
HaI ]paBrt lo I I IHx annapaTax KaK BTy, ' IKH, TaK
ll naJlbUbl MeXaHI{3Ma nOBOpOTa JIOIaTOK AO"IX(-
su 6stru cQepuuecxutrl l ' t .

C 1 \ t J

-<==\=__

L)

, r r : {
0,785r

- i  d2 cu, ( rv .  r )
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T a 6 ,1 n q a IV.6. npe.uBapr{reJrbHbtfi nu6op AHaMerpa qanQur d6 @ au) HarpaBnqlouleH

JIonarKfi noaoporHononacrHofi ryp6nHu

OrHocHre .nsHag  Bb l co ra  l l anpaBr ' I f l t ou {eno  a l i napa ra  bo  :  6o1p  t

r 800

2000

2250

2500

2800

3200

3600

4000

4500

5000

5500

6000

6500

7000

7500

8000

8500

l l 0

1 1 0

r20

130

140

150

160

180

180

200

200

200

220

A o 4 0  |  A o 5 0 .lo zo I o" to

l a0-1501

l50- l60i

I 60- I 801

200-220\
i

220-240i
I

240-260\
l

260-280
i

280-300i
I

30o-330i
I

330-360i

330-360i
I

360-390i
I

360-390i
1

390-420i
I
I

Ir30-r401
140- r 5ol
r50-1601
r B0-2001
2oo-2201
220-240|

240-260]|

260-2801

280-300i

300-3301

300-3301

330-3601

330-3601

360-3e01

,ro-,rol
l30-r40l

r50-r60i

r60-lB0l

r8o-2ool
200-220|

220-2401

240-2601

240-2601

260-2801

280-3ool

280-3001

300-3301

I

i
r 10-r201
r20-r30i
r40-r501
r50-r601
r60-1801
r80-2ooi
2oo-2201
220-240:|

240-2601

240-2601

260-2801

260-2801

280-3001

I

r l
l ' 30 - '401

r30-r401 r40-1501

r40-r5ol 150-160l

160-1801 lB0-2001

r80-2001 200-220]|

200-2201220-2401

220-2401240-260:|

240-2601260-2801

260-2801 2Bo-3001

260-2801 280-300i

280-3001 "300-3301

3oo-3301 330-3601

3oo-$ol $0-3601

330-3601 360-3eol

ao rolao rslao

l t 0

r20

130

140

150

r60

180

200

200

200

220

220

240

l r 0

t20

130

140

150

160

180

200

220

220

240

240

260

280-3001 300-330

330-
360-390

330-
360-390

260

280

280

240

260

260

280

220

240

240

260
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T a 6; r  u q a IV.8.  Pasmepbt  pHqara (e ,w, t t l

r00.4
I  l 0 l
120A
r30.4
140,.1
150.4
i 60.4
r 80.4
2004
2204
2404
2604
2604
300,4
330,4
3604

l65C
t75C
l95C
2 l 0 c
220C
240C
255C
275C
305C
330C
350C
380C
400c
440C
4BOC

520 _ o,o5

130  _  0 ,3
1 4 0 _ 0 , 3

150  _  0 ,3
165  _  0 ,4
180  _  0 ,4
1 9 5 _  0 , 4
210  _0 ,4

230 _ 0,4
250 _ 0,4
270 _0,- ,

290 _ 0,5
3 1 0 _ 0 , 5

330 _ 0,5
350_ 0,5
370 _ 0.6
400_  0 ,6

0,02
0,02
0,02
0,02
0,02
0,02
0,02
0,03
0,03
0,03
0,03
0,03
0,03
0,03
0,03
0,03

175
190
2t0
225
240
260
275
300
330
355
380
4 1 0
440
480
530
570

. 1+A

314
404
404
404
504
50A
504
604
60A
604
7AA
70A
704
80r{
80,4

r5B
r68
l85
195
2t0
220
235
260
290
3 r 0
335
355
385
420
450
480

l 5
l 5
20
20
20
25
25
25
25
30
30
30
40
40
40
50

l l 0
t20
t25
140
155
170
l85
205
220
240
260
275
295
3 1 5
330
360

2
2
2
2
2
2

3
J

a

J

+
A
a

A
a

A
a

.f

l 0

570_ o,o5
6 1 0 _ 0 , 0 5

620
660

l00l
t00l

T a 6 .n u q a IV.9. Paeltepbr pHqara (e .u.tt)

525
555

420 _ 0.6
450_  0 .6

36*o' t

46*0'  t

" c n

70A3

8043

90.43

I t, . 1

45

u c n

r20

140

3613 45

504AA3

300105

t20

6045+o' i

19070soll3
70

rooa,l ras

- ^ r n  1l u  |  " , '

45+o' 1 gg*0 '  15

60.4s 230 1 . 5
6gfo' t

70

380 196*0 ,15

t4 l



T a 6,r u q a IV.l0. Paar'tepsl paapeanofi unnxHApxqecxoft runouxu (e u'+t')

hh, . 1T"2D a

i l0
120

100
1 1 0

347
347

L L b r t r , h h _
o

l 5 , B
I C ,  i

1 8 , 4 5
I 8 , 5 5

1 533

39
t20
130
140

t+v I

407
407

18 ,65
l B , 5
18 ,35

21,6
21,75
9 r  q

135
150
165

I D D

170
l85

t25
140
l b D

30150
160
tB0

50I
50r
50?

t70
I dt)

205

2 1 0
225
250

48
l 85
200
225

23,15
23
22,75

2 7 , 1 5
27 ,3
27,55

32

40t 0

t 24530

5B

68

78

240
260
280

305
325
345

360
395

395
425

340
360
380

405
440

440
470

275
295
3 1 5

220
240
260

275
295
3 1 5

330
360

50l 6DO401 t r
l d375

405
390
420

60r
60r
60?

707
707
707

B0r
807

44,1
44 45

27,6
27,4
27,2

31 ,95
31,75
3 1 , 5 5

36,4
36,05

46,05
45,75

"c) 
tt

J, ]

33.2

38,45
38,65
38,85

200
220
240

260
280
300

330
360

54,45
54,75

l00T
100?

T a 6, ' I  H t I  a  IV. l l .  Pasuepu HaKJIaAKH (e un)

rvrro I zz ' '  I  '  l l I aol +sl bsAl I r:1

mro I zz i n l  r  l ' _ L 6o/s I esi sz

T  a  6 v r  u  u a  I V . l 2 '  P a a r n e P u
HaKJIaAKH (a 'uu\

- c n

36.43

40A3

4543 M 1 0 36

7043 Iil2

h 7l r

5 l
6522

r+ol r+oa,lzoslrI a lroola o l z r l r , s

R r

60.43
7043

asl sz
l0ol 60

100
l l 0
120
130
140
150
160
lB0
200
220
240
260
280
300
330
360
390
420

100
105
l l 8
t28
135
t45
155
165
t82
200
210
230
240
260
285

305
330
350

0.02
0,02
0,02
0,02
0,02
0,02
0,02
0,03
0,03
0,03
0,03
0,03
0,03
0,03
0,03
0,03
0,03
0,03

165.4
175A
l95A
2t0A
2204
2404
2554
275A
3054
330.4
350,4
380.4
4004
4404
4BOA

g2g*0'07

$7g*0 '07

61g*0 '0 i
e,l mto I00

2

t
I

4I



40x3 t ' A 5

T a 6 n u \a IV. l3.  Paauepu cpe3Horo naJlbqa (e uu)

39,5 92 a a

45X,J 2045
s2 l ru

t02 
| 

o,44,5 50
40
45

Drn

36X3 l 5 l 5  |  3 5 , 5

70x3 30.45

B0x3 3045

60
70

70
80

r35
l o o

r58
178

65

55
65

60x3 2545

90x3 4045

100x3 401.5

59
52
60

75
85

80
90

1 1 8
t34

180
200

4B
55

89

99

92

102

100

l l 0 1 , 5 5,5 220100 95

T a 6 n n q a IV.l4. Pas*repu Bt{JtKH (s ttt*t)

r\136

tr\42
.^148

M56X 4

M64X 4

M72x4
MSOX 4

I190x 4

l{100x 4

454

50.4

604
704

80.4
90.4

l00A
I10.4
t25A

424
484

554

65,4
754

85.4
904

l00l
t20A

70

80

90

105

t20
135
150

170
190

90

100
r20
t40

160
180

210
240

260

58

62
/ o

90

100

n0
130

150
160

105
120

140

155

t75

200
220
240

270

70

80

90

r00
l l 0
t25
140
150

t70

42
48

55

62
70

80
90

100
l 1 5

l 6
l 9

22
25

30

35
40

45

50

8
l 0

l 0
t 2

l 5

l 5
20

20
25

Aa

+

5

5
b

8

8
l 0

l 0

l 3
l 6

I B

20

24
28

32

36
40

D

3
+

3

3
'J

o

J

I

I

2

2

2
2

2
2
2



T a 6, ' t  u u a IV. 15. Pasuepu crqxKx (e . t tu) Ha HaKJraAKaX,  qTO t lpH pa3py l r reHHoM cpe3Hor l
rta"rrbl le o6.terqaer ero 3aMeHy H HcKJIIoqaeT
KaqaHrre rronaTKri B noroKe Bo.{,br. Pasuep d,
yi lopa an6lrpaercr no ra6.n. IV. 1 l .  Marepua.r . -
cra,ru Cr.3.

T a 6 n i i  q a I \ ' ' .17. Pasmepu ynopa (n u.t t \

HanpasaRrcuras nonarKa. L{anQu JIonarKH
(puc .  IV .27 ,  ra6 , r ' .  IV . lB  u  IV . l 9 ) .  Hcnu tse -
uHe 1 npuveHrrercs npn pacnoJ'Io)KeHHH ynJlor-
HeHUq e nepxuefi qacrH Kopnyca noAIxHrIHl.IKa,
HCnOJIHeHHe 2 - npU pacnor'IoxeHHH ynJlorHe-
HHs B--r*nxueft qacrs Kopnyca noAuIHnHHKa.
Paarrrep H Ao.nxes 6slrs coraacoBaH c grtcoroil

KOpflyca noArrHnHHKa.
Ilpo$n,rn rera (nepa) Hanpaelnrculeii .no'

narKr{. B Hacronuee BpeMq HaxoAsr rIpIlMe'
HeH He Hanp aBJI slou{He,' lo[aTKI.r AByx HOpMa,'I b-
Hbrx npo$ttreii:

a)  cu l ruerpuqHoro (puc.  IV.28 ,  ra6n.  IV.20) ;
6)  acuuuerpHqHoro (puc.  IV.29,  ra6n.

IV .2 l ) .
flp ulreueHue KalKAoro npo$u,'r r o6yc,'IoB,'I u-

Baercrr rHnoM cnHpansHoft KaMepbI ryp6uHlt.
Clluuerpnuui'rii npo$nlr npHMeHsercs, KaK
npaBI4JIO, AJLfl Cnl.IpaJIbHbIX KaMep c yuIoNI
oxBara B rrJIaHe MeHbtue 200o (noeoporHoJlo'
nacrHbre ryp6uxrt); acHuuerpuuulti l  npoQu.nr
npHMeHffeTcs, I.J|A CrII{paJIbHbIX KaMep c yrJIOIvl
oxBara 6onrrue 200' (pa4llaJlbHo-oceBble ryp'
6unu) .

Pasuepu q u t ua puc. IV.28 u IV.29 onpe-
AeJrrlor BerI.rrIHHy nnreilsoro npHnycKa noA
o6pa6aruoaeuyn nJoIIlaAKy, x xoropoli -

u 3

M36
M42
r\148

1156x 4
M64X 4
M72x4
M8OX 4
MgOX 4
Ml00x  4

42
4B
53
60
70
80
90

100
l l 0

r , 5
1 , 5
1 , 5
2
z

z

2
2
z

30
35 ,5
4 l
50
5B
66
7n
B4
94

36 - o,er
4l  -  o,se
46- o,tn
50 - o,sn
60 - o,n
70 -o,E
8o - o,r
85-o ,nu
95 - o,+o

6
6
t)

B
8
B
B
B
B

2
2
oz

o

.l

36C

T a 6 r u r { a  I V . l 6 .  P a e u e p u  r a n b l r a  B I { J I K H
(v uu\

45X
50x
60x
70x
BOX
90x

l00x
I  l0x
t25X

457
507
60r
707
807
907

l00r
I  l 0 I
t25T

427
487
557
65r
757
857
90r

1007
t20T

44,5
49
59
69
79
89
99

109
t24

94
104
124
t44
165
186
2t6
246
260

58
62
76
90

100
l l 0
t30
150
160

t 7
20
23
26
32
37
42
47
52

o

o

3
o
A
a

4
4
A

a

I
I
I

2
2
2
2
2
2
2

Vnop (puc. IV. 26, ra6;r. IV. l7). Vnopu
cJryxar Anq npeAorBpau{eHHq pa3Bopora- Jlona-
TOK npH pa3pyureHHoM cpe3HoM naJrblle. J nopbl,

V+ 0cma/tbHoe

Prc .  IV .26 .  Vnop

orpaHHqHBarorqHe orKpbrTHe JIorraTKH CBepX
ueo6xo4tltvtoro, KaK npaBI{JIo, npI.rBapHBalorcg
K craropy. vnopu, orpaHHrrHBarorqHe pa3Bopor
JronaTKH B CTOpOHy 3aKpbrTHfl, 3aKpenJIsIOrCfl

144
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' f  
a  6 .q  u  ua  |V .24 .  OrHocx re ruHu f i

3KCqeHTpl{CHTeT JtOnaTOK

B nocJrexture ro lbr  v  neKoropbrx ryp6urr
c ue"'rblo co3,rlarrHfl calloHeoTKpbrBaloulerocfi
r iar rpaBrqlouefo annapara orHocHtenussr i r  gxc-
uel r rpHCr.r rer  r . rpHtrr r  paBr{brM 0,025.  B eroNr
c ryqae  Hanpas rq ro ruu i i  an r rapa r ,  6y l yvH  3a -
KpbrT, He oTKpbrBaeTcf H npti oTcyTCTBr.lr. l AaB,'re-
r {ur  B cepBoNloropax.  O. ' lHaxo raxoi i  sKCqeH-
Tp uc HTeT B br3br B aeT Y Be,'t H qeH He Ar,r aMeTp a cep BO -
l {oropoB HanpaBrrr r }ourero ant lapara.  Kpolre
TOI 'O ,  I ] paKT l lKa  3KCn , ' t vaTauHH I1oKa3b tBaeT ,
qro ueo6xo; lu lv tocrn B TaKHX ani laDarax r {er .
f lo:rouv or,r6op Be,rtHqHHbr gKcueHTpr4cilTera
.lo,'t ;{{e H On p eAe.rt fl Tbc fl M H r{ H il,l a,.t b FI O BO3 Nloxi H bt rr
/ l l la,\reTpoM cepBo\roTopoB. r{To B KoHeqrro\t
cqere 6"ryaronpl f iTHo cKa3brnaerct r  u Ha pa3i \ te-
pax \ rac"r toHanoplro i i  vcrarroBKH, t . r  I {a Bece tJa-
npaB,rrrrouero arrnapara (.tonaroK; pel'_\',rurp]'rc-
uefo Ko/'rbr{a; 4eraneii, cBfl3L,rBar.ontlx per}./rh-
pyrcuee Ko"tbuo c . ronarxarru) .

Hanpae,r ruuue, ' Io I IarKn Bbrno"rrHqrcTcf l  r {aK
,'ruTbrr\{H, TaK a cBapHbl\tu. 3ro rlo3Boatff€T
npaN{errr rb A,r rs  HHX Becb\ ta uupoxnfr  accop-
rr.r\{eHr cra,leri: 30"{; 20f C.[; 0X l2Hll"II:
MCr.  3;  20fC a Ap.  l lpu cBapHblx , ronarKax
eo3Mox(Ho co3AaHHe xol r6HuaDoBaHl{brx KoHCT-
p1'xuui r  H3 craJre i i  pa3Hbrx nrapox.

l loguunHnxH HanpaBrcrorr {Hx nonaroK.  Ha
ptrc. lV.32 rpeAcraB"{eHa Hopua,r r r3oBaHHaf l

<0, epa<)

CHrnrerpu,rrr tr i i  nporprr;ru

24
:12

A ( )

A .''
0.04
0,039

AcuurrerpuvHr,r i i  r rpoQu.ls

l o
.)^

22
,1 0
A L

t 2
, l J

0,058
0,05 r

Pasueptr L, u L, oflpeAeJrrrorcfl npu no-
crpoeHr.rH (et ruepuuaauuu) uanpaBrqroi l {efo an-
napara. f locrpoeuue HanpaBr'if l  rou{ero annapara
(puc.  IV.  3 l )  npouanoAnrcq raKlKe Aar onpeAe-

\!r
- t
? t l

I t t
P t t c .  I V . 3 l .  I l o c r p o c H r r c  r r a n p a B ! ' r r r c u { e r o  a n n a p a r a

reHr.rq xoAa cepBoMoropa, o6ecnequBaroulero
M a KC H MaJr bHOe oTKp btTHe Ha rr paBJr f iou{ero a n I] a -
para,  Ann oKoHqareJrbHoro nu6opa napaNrerpoB
xtgeuatuqecxol i  cxeMbr l l rexaI IH3Ma noBopoTa
(nxnrcuan npHBf l3xy naJrbrra rqfH cepBoMoropa
K peryr'rHpyloqeMy KoJrbuy) H A.rrfl npoBepKH
orcyTcTBl,rr 3aAeBaHHrr coceAHr.ix pbrr{afoB npr{
xparlH nx nor'roxeHHflx NrexauHsNia H nocJre
pa3pyrueHHfl npeloxpaHrtTe"rtbHofo 3JrerlreHra
(cpe3Horo na, ' rbua) .

1 5 4

KOHCTpyKIIHTT rOArilHIIHHria HanpaB,lnrcueii "[o-
[arKH B .u,Byx acnoJHeHr. tqx.  I4cnonneHae. l
npHlrenqercff npH pa6ore HanpaBJrrrrou{eft ro-
rrarKH c BryJrKaMH r.{3 ApeBnJracrr{Ka (ACn)
rua no4ruoil cMasKe. B arou c"ryyqae MaH)Kerrroe
yn!'IorHeHrre Z nogruunHuxa ycraHaB,'IHBaercfl
n  aepxuef t  qacru xopnyca J.  Hcnonuesne 2
npHMeHrrercq npu pa6ore HanpaBJrrrloqeft , 'ro-
narKH c BTyJTKaMH u: 6poHssr r.r! 'rH ApeBnJracruKa
Ha r,tacrqHofi cMasxe. B srolr c,rvqae MaHiKer-

\ . o )
\  \ -  _ ! ,



HOe ynJrOTIIeHHe d ycTailaB"rrHtsaeTcR B HHiKtreii
qacrn Kopnyca 3.  PegHHosr, re Nrar{ )Kerbr  et r6 l t -
parcrcn no fOCTy 6969-54.

, [o"{ ]+(err  coorBercrr loBarb KJIaccy rouuocrn,4" .
OxoH,JarensHsrii paalrep d !,ns nry;lxrr nepxHe?l
uanQu (ra6;r. lV.27) onpeAe,'rf lercr noc,te pacqe-

I

l l;n11tugr1q9 !

Eapuaun r !nopHbttt xoltbuor

P r r c .  I \ / . 3 2 .  f l o 4 u r u n x n x  H a n p a B r q -
r c rqe f , , t ona r ru :

/  - B T y " ' r K a  B e p x H q q ;  2 - H a n p a n -
,q t r cu {a r  J ronaTKa ;  J  -  Kopnyc  noA-
t r r r i nHHKa ;  4  -  a t ynxa  cpe4Ha l ;  J  -
BTynKa  H r j xH rq ;  6  -  xo " l r uo  onon -
H o c ;  7  -  l r a H ) K e r a ;  8  -  l r a u x e r a ;

9 -  Ko, ' lbr{o ynopHoe

ra HarrpaBJqroqeii JronarKH
BHCHMOCTH OT npHHqTOrO
Uandbr.

Onur aKcrrJryararrl{x noKa3brBaer, qro r.rc-
[oJrHeHHe 1 ge uoxer 6trrt peKoMeHAoBaHO,
TaK XaK CMa3Ka BecL,Ma HarpyxeHHbrx cpeAHHx
Uano HanpaBflrroulHx .rronaroK nporoqHoft Bo-
Aori npHBoAHr K H3Hocy rpyulHxcfl nap B3BeueH-
Hb!MH B BOAe qacTHuaMH r.t K KOppo3HH MeTa,ry-
r'rHqecKHX noBepxHocreii, xoa$QuqlreHT rpeHHq
BO3paCraeT.

B rex cJlvr{agx, KofAa HanpaBr'tt loulafl
JIOnaTXa AaBr'IeHileM BOAbt noAHl.i lvtaeTcq BBeDX.
vcTaHaBr'rHBaroT ynopHbre KoJrbua f. i lo4terrr
drronaTKH npoficxoAHT TOfAa, KOr,{a Bec JIonaTKH
3a BbrqeroM apxr.rMeAoBori cunu MeHb[re Bbr-
TaJrKHBarcUlefo ycH"rrHq OT AaBJreHHs BOAbr.
ycHr'l I le OT AaBreHHff BOAbt, ecJIH Hl,txHgf uanoa
JIOrraTrit{ He pa3tpy)KeHa OT AaBd'reHHff, 6y,qer

Ha npoqHocTb B 3a-
nporH6a BepxHeft

T a 6 n n u a IV.25. HoprualxaoBaHHHe
pa3Mepbr (a uu\ Kopnyca rroAtrr.HnHrKa

ird?,'Pe -- H -Vfr xr,

r.r,e ff - uanop B .u.: dru - AHalrerp ureiixrr
(Ha nepxuef i  uanQe nonarxn) ,  Koropylo onof fcr , r -
BaeT vn,'toTHHTe,rtbHafl I\ laH)KeTa. B Crt.

,OcHosHsre pa3uepbr Kopnyca noArur.rnHr{Ka
nrr6uparcrcq no ra6n. IV.2b ; 3aBr4cnMocrH or
AHalrerpa _cpe4ueri Uanobr db HanpaBnnrcqeii
, 'ronarxu. Pastrep l l xopnyca J AolxeH 6srrs
corJraco.BaH c pa3Mepalru KpbnuKH ryp6uulr u
ssrcoro l i  uanQbr r {anpaBd'r r }ouret i , ronaixu. ,Nla-
repna r  Kopnyca  -  qy ryH  CL I  2 l_40 .

Ha3Mepbr Bry,'roK H3 ApeBnJracTHKa H VX
KOHCTpyKTHBHbTe Hcno.nHeHHfl npHBeAeHbr Ha
puc. IV.33 u IV.34 u s ra6n. l i .ZO u 1V.27.
Pas:rrep orBepcrHr d nocne 3anpeccoBKlr BTvd,rKtr

( rv .4 )

l l 0
,t20
130
140
150
160
180
200
220
240
260
280
300
330
360
390
420
450

r85
200
2t5
230
245
260
290
320
350
375
400
430
460
5 1 0
550
590
640
680

190
2t0
220
235
255
270
295
325
355
380
4 1 0
440
470
5 1 0
550
590
640
680

260
285
300
320
J J D

350
380
430
465
490
540
570
600
670
7 t0
770
820
880

3 1 0
340
355
375
390
4 1 0
440
505
540
565
630
660
690
775
8 1 5
890
940

l 0 l 0

400
430
460
500
530
570
630
700
770
840
9 1 0
980

r 050
I  150
r250
1350
I 450
l 550

42
Atr .
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45
45
T J

40
42
4t r ,a o

50
52
55
60
65
70
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3aroroerH Anfl BTyJroK srr6nparcrcrr no
pHc. IV.35 u ra6n. IV.28. l lpH paapesKe rd,rnrbr
H3 ApeBnJracrt{Ka Heo6xoAl.ltro crporo Bbrrroit-
Hrru rpe6oBaHue, qro6st roHKHe cBerJrbre no-

v4 0cnanouoe
l4cnonueuue 2

P n c .  I V . 3 4 .  B r y l x a  B e p x H r F

P t l c .  i V . 3 5 . 3 a r o r o s r a  A n q  B r y r K r {  r r 3  A p e B n n a -
c rHKa :  a  -  3a ro roBKa  An f l  B r ynKH;  6  -  ce rneg r
3a roToBKH;  d  -  c xeMa  pa3pe3KH nJ r r {Tb r  Ha  ce rMe l i r b t

T a 6 .n u q a IV.28. Hopua.nnsoBaHHHe
pasMepH (e tt*t) 3aroroBoK Anq BrynoK

Cerr reur

PNc. IV.33.  Brynxa cpe4Hef i  H Hnxuef i  r -qanS

JtocL,I 6bIJIH HanpaBneHbl BAoJrb cerMeHros. Hs
yr{asaHHofi Ha pr{c. IV.35 saroroBKx pa3Me-
pou L H3roroBJrflercs oAHa BryJrKa Arq cpeAnefi
HJrr.r HHx{Heft qanQn. flpu npoexrnpoBaHHH Bepx-

D c

.J

G M
E \

F t r

q :

V \

= X
F -

HHx BryJroK pa3Mep L sayaercn H3 pacr{era oAsojl
3ATOTOBKH HA ,4BC BTYJIKH.

VnaorHeHne .ronaiox HanpaBrcrou{ero an-
napara (uHyponoe). A;rs'o6ecneqesufl ML|HH-
MaJIbHbrx nporeqeK r{epes 3aKpurrri i uanpan.nR-
IOXIHfi ANNAPAT HHsKO- H CPCAHCHATIOPHbIX TYP.
6uH sa JrorrarKax B Mecrax r{x KoHraKTa Apyr

90
100
l l 0
t20
130
140
150
160
lB0
200
220
240
260
280
300
330
360
390
420
450

105
l 1 5
t25
135
r50
r60
175
l85
205
225
250
270
290
J I D

.JJC

370
400
430
465
495

45
40
36
36
30
30
24
,4

o A

20
20
I B
20
I B
I B
l 5
t 5
t 2
t 2
t 2

B
9

l 0*To
t 2
l 2
l 5
t 5
l 5
l 8
l 8
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1 B
20
20
24
24
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30
30

50
50
50
50
45
50
45
45
50
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50
50
60
60
60
60
60
50
60
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43,5
42,5
45,7
4I,7
44,4
38,5
40,6
44,8
40,7
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54,3
49,7
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c ;lpyroNl no Bcer.{ BblcoTe rrepa, a raKxe Ha
BepXHelU H HHX(HeM KOJIbUaX B CII€lIH3r' lbl lblC
xaHaBKH 3aKJIaAbtBarOTCtr pe3HHOBble YnJIOTHff-
IouIHe uIHypbl.

H anpas.narcuue annaparbr  BbrcoKot ranop Hbt  x
ryp6nH yrrJlorHflrorcq rr larerbHoii  npHroHKoji
J 'rorraroK r\ ' Ie)KAy co6oii  H o6ecneqeHHeM MHHH-

Pnc .  IV .36 .  I l l u yponoe  yn , ' I o rHeHHc :  a  -  na3 :
O -  ITHVD

Malr ibHoro 3a3opa Me)KAy ropuaMl. l  droI IaToK H

conpflfaetubrMr.r c HHMH KoJIbllaN{1,1. B Hexoropslx
Cr'iyqaflX npHMeHflIOTCfl CnelIHa,IIbllble yn,'IOT-
H C H H g .

Enq ryp6uH, cpa6arHBaloxlnx Hanop Ao
50 ,u, npHMeHsercfl IxHypoBoe ynJIorHeHI'{e
, ' lOnaTOK HanpaBJtlrcxlefo annapaTa B Id'IyXON'l

T  a 6 n u \ a  I V . 2 9 .  H o P m a . n x s o B a H H b l e
pa3Mepbr (z uu) uHypoBoro yrlJlorHeHHfl

lll 
" 

yp

/{.nn ryp6uH, cpa6arbrBarourrx Hanop Bbr[re
50 il, npHMeHrrercfl urr{ypoBoe yrrJlorr{eHHe
c npHlKHMHoi . i  n .uasrof t .  I (oucrpyxrHBHoe Hc-
noJrHeHHe r . {  pa3Mepbr na3a H urHypa npHBeAeHbr
r Ia pHC. IV.37 u B ra6. : r .  IV.30.  I , ' tu i ra npr lx{HM-

P l r c .  I \ ' . 3 7 .  F l o p l r a r t r s o R a H H o e  y i l r o r H e H I I e  H a -
npae .na rcu le i i , qona rK l t :  a  -  na3 ;  6  -  r u r r l ' 1 t

. /  -  J o n a r K a ;  2  -  n p n x t t M H a t  n , r a t r t i a ;  J  -  e l ' I H r

HOri  ITJTaHKH I .1 KOJIHqeCTBO BLiHTOB yCTaHaBJIf i -

Balorcr npH I(oHcrpyI.IpoBaHI{H Ha[paBJIfl loulefr
JIOTIATKI,I. BUHTU H3|OTOB,'IflI,OTCff I'19 CTAJIH

2X13. Pesr.rHoerrf i  uruyp - urnpuqoBaHHbrt{.

7. Konnqenue ope6peHHbte AeraJIH

I (oucrpyxqux ryp6uul l  H,  B qacrHocr t l ,  Ha-
np aBJI g roU{ef O ail n ap aTa B Kd'lIOqaeT p gA KO,'I bUe-
Bbrx Aera,retl, [oABep)KeHHux AeficrBH]o 3Ha-
qlrreJrbHbrx ocecHMil{erpLIqHbrx Harpysox. f lpu-
I{epoM MOIyT cJryxil4Tb Kpbll l lKH TypOi,IH' IIo-
Ka3aHHbre B pa3pe3e Ha pHc.  IV.3B.  B rarux
AeTaJIflX paAHaJIbHble pe6pa Br,lnoJIHfltoTcfl
CIIJIOIUHbIMI ' I ,  r {TO He TOJ' IbKO yBer ' IHqHBaeT

[por{Hocrb r{ )KecrKocrb 3rHx AeraJleii, Ho H npH-
BOAHT K cyu{ecrBeHHolli 3KoHoMHH npoKara.
Ha.nnque cnJIoIxHL,tx pe6ep no3BoJIfler paccqfi-
TbIBATb.I ICTAJIH NO CXCMC XCCTKOTO KOJIbUA.

Pasuepu cBapHbIX trIBoB, KaK LI npoqux 3fle-
MeHTOB AeraJIH, onpeAe,'Ifllorcfl pacqeraMl{ Ha
npoqHocrb.  B xopoI I Io cKoHcrpyHpoBaHHblx
Aera,'tF)*' qepHblii Bec HanJIaBdrleHHofo MeTaJL'la
He npeBbrri laer 2,59'0 or o6ulero qllcrofo Beca
KoHcrpyKul{u. l lpu KoHcrpyHpoBaHvA cBapHblx
gera.neli cJleAyer crpeMflTbctt He ro,IIbKo K yMeHb-
IrleHr,rto qficToro Beca H3AeJIHq, HO I,l K 3KOHON'I-

I I1 l - i - o , s
- ! l1 a i o , s

I t

1 7 i o , s

13*0 'a

16*0 '3

1e*o '3 2 2

t 2

l 5

l 8

l 5

1 8 t 2

na3y. I(oncrpyxrn.P.Hoe HcIIoJIHeHI{e sroro yr-
JIOTHEHI'I f l  I- I  PA3MCPbI I I IHYPOB NPHBEACHbI HA

puc. IV.36 u s ra6r. IV.29.-MarepHarI IxHypa -

pesnHa rxnpHuoBaHHas. Pasuepst IIa3a A,'Is
vKJIaAKH rIIHypa npoBepslorcfl npoxoAHblNl u
HenpoxoAHbrM rua6roHaMH.

T a 6 n u q a IV.30. HopmalneoBaHHHe pa3Mepbr (z u,+t) yflrorHeHHq HarpaBJIsnIr{HX
IonaTox
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r {oMy pacxoAoBaHr. i }o npoKara,  K HaH6oree
DAI - I .HOHAJ IbHOMV C IO  DACKDOIO.'  

f loc.ne onpeleneHnrr BHeuHefo Korrrypa
jlera,rtH u .4elicrayrcu{}rx Ha Hee cHr'r nepexojlqr
K orAsIIbHbtM sJreMeHraM. B nepnyrc oqepeAb
paccqi l rbrBaercrr  roJru lHHa s Hapy)KHoro (onop-
Horo)  ( r lauua (puc.  IV.3B) c  yqeroM rrpuMblKa-
loutHX K IleN{V pe6ep .1. PacqerssrMH ceqeHr.rqMr.r
rBJI f l lorcq uurHHnpHqecKHe ceqenHrr  I - l  v
I I - l I . OAHaxo ec"rru B pe3yJ'rbrare pacqera
rb"tauel{ nolvr{aercq cJIHlrrKoM ToHKHM. 3To

Puc.  1V.38 .  Kpr , lu rxu  ru4pory l ;6uu:  a  -  r roBo l )o r -
Ho, ronacruof i ;  6  -  pa4ua. l lHo-ocenof i

HexieJraTeJIbHo H3 TeXHOT'IOtttqecKHX COO6pa-
xesuii. B ra6l IV.31 npuaeAeHa peKoMeHAye-
Maq MHHHNI anbHafl ToJTUILIHa OrropHofo Qlauua.

Onopunft Q,raHeu He cJreAyer BbrrroJrHrrb
,qnofiHuu, TaK KaK oH TexHoJroffiqecKH cJloxHee,
o6xoAurcfl Aopoxe r.r rpe6yer 6o.nlurero KoJrH-
qecrBa r\{eraJrr'ra. I(oHcrpyxrHBHo,qBofi Hoft Q,ra-
Heu rox(e xyx{e, raK KaK oH Tpe6yer 3HaqH-
Te!'rbHoro yArHHeHHq KpenqxlHx Urnunex (n.nn
6onroa), pacfioJraraerubrx no oKpyxHocrv pa-
AUyCa 16, Ll, CileAOBaTeJlbHO, BbI3btBaeT yBengrJe-
uHe nporu6a xpbnxKu no4 no:4eficrBHeM BHeur-

T a 6 r  H r {  a IV.3 l .  PexomeHqyeman
MHHHMarbHaq roru lnHa ( t  uu '1 onopHoro

$nanqa KpburrKn

l(e zur  -  KoJ ' rHqecrBo Kpe[ tuHX unuJIeK.  Ton-
uHHa pe6ep 1 npuHul , raercq panHoi t  0,7s.

Kax HssecrHo,  npH cd ' rHtuKoM HH3KHx pe6pax
o6u-tl l i t MoMeHT conDoruBJIeHHq ceqeHHfl nJro-
cxoil rrJrHTbr c pe6paulr Mo)Ker oKa3arbcfl

HHx Harpy3ox.  Pe6pa .1 ycrauannnBaror  B KoJl l -
qecTBe

zu t ,  (  lV .5 )

0,05 0/5 0,2 q25 hltp

n tuH t t l l a , t sHo f t  gs t -
H A!'r rrH br Qra H rla

I
zp " 2

Pl tc .  IV .39 .  3aer . rc l r i vocr r
coru  pe6ep or  ro .4u{HHbr

MeHb[r I , IM, qei l {  I {OMeHT COnpOTHBIeHHq I ]JI I iTbl
6es pe6ep. floerouy, qro6sr fe6pa ,l He csuxanu
o6ulero MoMeHra conporuBJreHuq ceqeHan I-l
14 I I-l I, orHorreHr.re HX Bbrcorbr h x Anwte 16
Q.rrauua Ha yqacrKe olH'dltt pe6pa He IoJrxHo
6urr ueHee BeJrLrqHHbr, o[peAeJrfleMofi no rpH-
eo f i  Ha  pxc .  lV .39 .

Pa.qua;r rHsre Hanprr>KeHHs B ceqeHuu 1-1
onpeAerqrorcq no Qopuy"rre (puc. IV.38)

o:f f rct ' fcu2, ( rv .6 )

/ \nn  ryp6un c  AHaMer-
porr.r pa6ouero KoJreca

n o 4 u
Cn. 4 Ao 5,5 .u

> 5,5 .r t

I  Hc tosa  q
T O ! ' I U l H H a

35
40
45

To;ru1u Ha
3 A  F O T O B K  H

45
50
55

fAe  P -pea r [ua  onopb r  z  r c f ;  a - r r J reqo
s ca;  W -  MoMeHr conporuBJreHnf l  pa3BepHy-
roro rIHJrr.rHApr.{qecKoro ceqeH14rr I-l c yqeroM
pe6ep I s ctr3.

Aua.iloruqHuru o6pasou paccqurbrBaror H
ceqeHHe I  I - l  I .

EcJul ssrcora pe6ep lr npeeslruaer Hx rurrpn-
tty I (puc. IV.38) , ro B Kar{ecrBe pacr{erHoii
Bbrcorbr npHHHMaercrr pa3Mep l. To.rrquHy
creHKH 2 npnHnuaror sa : 0,7s. To.nquHa
nepxueft noJIKH 3 He .4o.nxua npeBbrrilarb roJr-
ulHHbt cTeHKr.r 2 . Kor Hqecrso ocHoBHbrx pa-
AHaJrbHbrx pe6ep peKoMeHAyercs npHHHMarb

S/L , r

0

1 5 9



DABHbIM TIOJIOBHHE qHCJIA HANDABJ' Ig lOtI lHX JIOIIA-

iox.  To;ru lnHa 3rHX pe6ep onpege,rnercf l  Hanpt-
)KeHHTMH B paCqeTHOM UT.TJIHI{ApIlqecKOM ceqe-
nuu I I I - l l / .  I leo6xoAHtrrbre orBepcrr{ f i  n  pe6-
p ax )KeJrareJr bHo ubrnor'r H rrrb xp yr,r rrru u. !,py-
rae Sopuu ornepcrnfi co3lalor 6olee BblcoKIle
MecTHbte Hanpg)KeHI,Ig.

V rpuurex paAHaJ' IbHo-oceBbtx ryp6uu pe-
KoMeHAyercr npuHrrMarb Bl'rcorv pe6pa B caMoNI
y3KoM Mecre (puc.  IV.38)  ho) :0,61t* .

O6utaq npoqHocrb KpbuxKH onpeAerttercq
pacqeror\{, xoropsrr.i 6aenpvercn Ha cxeNle

Koopg,uriara Hefirpalusoii ocu ceqeHufl or-
l {OCttTeJIbl lO npOH3BOJIbHOH OCl l  OTCqeTa Onpe-

xe.rrflercs no Qoprul'ne

( i \ , . 8 1

Hurerpansr n Qopuy" 'rax ( IV.7) i r  ( l \ r .8)
' B"TI fl rcTC fi f EOMETP UI{CC K HMH X A P A KTCP I.{CTTI KAM 14

|  > -
|  _ L d t -
t .

J T

r
a  l t t  

- - - - s  
S  p  c . ' t

I  s r

J r

t i

\
e

\a

e

Q

Psc .  IV .40 .  Pasuepu  ynJ Io rHHTe"qbHb l x  KaHaEo I i

x{ecrKoro KoJIbIIa, qro BnoJIHe orBer{aeT Heo6-
xolnnaofi Tor{Hocrlr. TanreuuHar'IbHble (nopuaar-
uue) HanpFX(eHI{s B KoJIbIIeBblx sJIeMeHTax
KpbrrrKH (ua puc. IV.38 sanrpnxonanu) ollpe-
Ae.rrflrorcs no Qopuyre

M6t: + 
.f i  rcl ' lcuz, (1V.7)

X Riat
r,u,e Mt : -= - llgru6aouluft MoMeHT'2n

B paAI{aJIbHOM CeqeHI.{H KpbIIxKH s rcl- 'c/,r

(crrl. pnc. IV.38), nprr{eM Rr - ycfinI{e, paBHo-
MepHo pacrpeAeJleHHoe no oKpyx{Hocrui  n:

l z 2
: I -:_ dF cu? - B sroM I'IHrefpaJIe KoopAH-

J T
F

Hara z orcr{HTbrBaercq or ueiirpanluoii ocx
ceqeHr.rs F, xoop4r.ruara r - or ocu KpbttxKl' l ;
211 H f6 - KOOpAI'IHaTbI TOI{KH, B KOTOpOU onpe-

AerqeTcfl HanpgxeHHe, HaqaJIOM OTCqeTa cJIy-
)KaT Te x(e OCH.

160

ceqeHrq F xpuurxu H o6H.IHo onpeAentrcTcs
rpaQo-ana.nnruvecKl.r. .[,rr aroro ceqeHue pa3'
6nsaercs Ha pqA gJteMeHTapHbIx nnoulaAoK co

'*ttopouaMn, napaJI.IIeJIbHbIMH ocsM z 11 r.
Op4nHara zr [eHrPa rfixecrn e.nelteHrapHoii
nJIOUIaAKH SaMepseTcg oT yKa3aHHOIa npoH3-
BOnbHOft OCH OTCqera.

Ecru s ceqeHHH F 4eftcreyer raKxe Hop-
MarbHaq cuna T, To Bbl3BaHHlte sroii cHlotl i
HanpsxeHHrr

o r :  - :  
, rE  r c l - t c :F  ( IV .9 )

, l L
t r r

cJreAyer cJIolKHrb (c yuerorrl sHaxa) c Hanpq)Ke-
HaqMH no QopMyrle (1V.7). Ocpe4Heuulte ua'
npfxeHnq, BbI3BaHHble cunoft  T, paBHbI

.|
o r : #  r c l - l c n z .  ( l v . l 0 )

f

flpn onpe4e.neHHH p acqeruoro (p a,qnan ruoro)
CEqEHHq KPbIII IKH YTIHTbIBAIOT TOJIbKO KPYNHbIE



oTBepcTltq H Bbrpe3frt B KOJIbueBbrx 3IeMeHTax;
He3naqHTeJIbHbre orBepcrr{s (.ulq 6o.nton, i lnu-
rt:K 14 r. 4.) yuurbrBarb He cJreAyer.

IJaprny c yr{a3aHHbrr \ rH HanprrxeHII l r tH
HaxonrrT r\recTHr,re (4ononHururrHue) IraI]pflxie-
HrrH B cer i ropax ( r r rex4y paAHa,rrbHbrmu pe6partH)
xoJlbueBbrx 3JreMeHroB, Ha KoTopbre HenocpeA-
crBeuHo 1eficrnyrcr BlreruHHe Harpy3KH, H cvt\{-
MI4pVTOT l{X C Tai{reHut.raJ'rb}rbrMLt HaiIpflxe-
HHrr\1H, onpeAeJlfler\{brMrr no Qopn,ty.rie (l\/.7).
B rex cJlyqaRx, KorAa 3To ue"recoo6pasuo,
Hapnay c ocHoBHbrMH pe6pauu npeAycMarpH-
BaIOT AOnOJtHrrTe,'rbHbre, qTo cHHxaeT B SJIe-
NreHTax KpbrruKH \ recrHbre Hanps)KeHng.  Pac-
qerHoe 3HaqeHHe cyMr\{apHbrx Hanps}KeHr,rft A.nq
craJlH MCr.3, us xoropoil o6trqHo BbrnorHflIor
KpbnrrKrz, Mox(er Aocrurarb I 100-1200 xl ' lcnz.
floresHo 3aMerurb, qro MaKClrMaJrbHbre Hop-
MaJIL'Hble TaHfeHIIHaJIbHble HanpgiKeHHfl  I {X{e}OT

I\recTo B KOJI bueBbtx 3,'teMe HTa x, pacno.rlo)KeHHbr x
6nnxe K oclr KpbnrrKrr. l loerouy, ecJrr{ Tpe-
6yercr yMeHbrxurb ypoBeHb MaKcHMaJrbHbrx
TaHreHuHaJrbHbrx HanpnNeur. r f t ,  ycHngBarb
HyxHo qeHTpaJrbHbre KoJrbueBbre 3Jler\IeHTbI
KpbrruKrr .

Ko,rrqessre rrrBbr, HanpuMep rusH Ne /-
Nb 4 (puc. IV.38) c,'reAyer BbrrroJrHrrb orpaHr-
r{eHHbtx ceqeunfr, He crpeMxcb o6ecne,iHrt
paBHonporrHocTb ruBa H cBapHBaeMofo , 'rHcTa.
flocrarouHo, uro6tr Moi\,reHT conporuBJIeHHfl
ceqeHufl ltBa 6u"r paBeH noJIoBHHe MoMeHTa
conporHBJreHHf ceueHnq creHKH. Cnegyer us-
6erarr ruBoB, rpe6yrculux nolpy6xn Koptit{.

VnrorHesre coeAuHeHrift HenoAsr.DKHbrx Ae-
'raaefi, peKoMeHAyercs BbrnoJrHsrb r{pyrJbrM
pe3HHoBbrM rrrHypoM (|OCT 6467-69). Ha
pldc.  IV.40 noxasanu npoQu,rn npnMeHreMbrx
ynJIorHHTeJrbHbrx KaHaBoK AJrs txHypoB pa3-
JILIr{Horo Auar{erpa. tIIsyp AuaMerpoNr 4 uu
nplrMeHsercfl niln geraneft 4uauerpou D Ao
200 uu, urHyp 8 uu - Arq Aerareft 4uauerpou
cBblue 200 ,qo 500 nn; uHyp 12 nn - ArIfl
Aeranefi Ar.raMerpoM cBbrrre 500 ao 1000 nn.
HarqxeHHe urHypa no AuaMerpy D npuHulraror
paBHbrM lo/o . [Ipu HoMr.rHaJrbHbrx pa3Mepax

F..
-l{-: 1,2, rAe Frc - nJroulaAb ceqeHnfl Ka-
f 111

HaBKr.r; Fu, - nnoqaAb cer{eHr{s urnypa.
llnocxl.ur,ur npoKJrarKaMr.t peKoMenAyercs

noJb3oBaTbcq ToJrbKo B Tex cJIyqaflx, KorAa
ynr' lOTHeHue pe3H HOBbII\ , I  I I IHypOM HenpXeMJIeMo.

8. Cepnorrroropu HanpaBncnulero
annapaTa

CH.[oelrM opfaHo]\{, noBopar{HBaloulHr{ Ha-
n p aB,'I trcque Jr onaTKr.r, t BJ] qloTcrr rLIApaBn LIqe-
cKHe cepRoMoropbr. Mac,ro noA AaBJreHr.reM no
cl.rcreMe rpy6 nocrynaer K cepBor\,roropaM or
IJ IABHOIO 3OJIOTHUKA.

I(oHcrpyxqun cepBoNroropoB BecbMa pa3-
Hoo6pasHul. Hau6onruree pacnpocrpaHeFrHe ro-
JIyqt.rJ'rH npsMoocHbre cepBoMoTopbr, pacnoJra-
raeMLle B CIeIIHaJIbHbIX HI,tUaX !I CBg3aHHble
tuapHHpHo c pefynHpylorluM xoJrbuoM (clr.

prc. IV.8).  f lpu:ueHnrorcr H cIBoeHHbre rrpf lMr;-
ocHbre cepBoMoropbr, KOTOpbre 3aKpeurflror Ha
xptrrrrx-e - ryp6HHsr Hnu Ha olope nsrbr (crr .
puc. IV.3).  B srux cJryqasx cBrr3b cepBorroropoB
c pef yJIHpytoufit\t I{OJIbIION{ OCyUIecTBJrf eTCq
c noMoulblo KyJrr.tcHoro ArexaHH3Ma. C'relyer
I{MeTb B BHAy, r{TO nOTepH TpeHi.If l B r{y"rl ltcHo\r
i\{exaHH3Me 3t{aqt4Te,lFrHO 6Olture, qeNI IIoTepn
rpeHHr ts  r r rapHnpe.  Haxolr r  npHMeHeHHe t , .
raK Ha3brBaeMbre roponbre cepBoMoropbr (cu.
prrc. IV. 12), zcrpauBaeML,re o6rrqso B pervnH-
PYrou,ee KoJrbuo.

Cepnouoroplr, pac[oJ']oxieurrbre B HHtrrax,
HMercr npei{ruyrqecrBo nepeA ropoBbrr\{H cepBo_
rvroTopaMH H cepBoMoTOpaMH, pacnoJloxeHHbrlrH
Ha KpbruKe ryp6HHsr:  ynpou{aercq KoHcrpvK-
rIHfl KpbrlxKH, pefynHpyroqero KoJIbUa, CaN{Ltx
CCPBOMOTOPOB, COKPAUIAIOTCg KOMMYHUKAIIHH
MacJrfl irbrx rpy6onpoeogoe.

B KoHue xoAa noptuHs cepBouoropa Ha
saKpbrrr{e npeAycMarpHBaeTcfl ropMoiKeHHe ero
rBux (eHHs .9 ro6u  npn  saxp r i r ou  HanpaB-
,qfllou{eM anIIapaTe I4[,reTb BO3I\{OX{HOCTb CHsTb
AaBJreHHe C CepBOMOTOpOB, npeAycMaTpuBaeTcs
pyuuoit cronop. I(oucrpyxrunno oH cBs3br-
Baercs .nu6o c peryJrupyioqql{ Ko.[buom, .nn6o
c 0AHHM, H3 CepBoMOropoB.

Haprgy c yKa3aHHbrMrr  cepBoMoropaMu
HaxoAsT npHMeHeHHe HHAHBr.tAyaJrbHbre cepBo-
Moropbr AJrfl r(axAoft xanpaa.nanqeft JronarKn.

Ha pnc.  IV.4 l  noKa3aua KoHcrpyKunf l
o6uqHoro cepBoMoropa HanpaBJrsloqefo anna-
paT. B ra6"n. IV.32 npr.rBeAeH yunQuqxponaH-
Huft pn4 TaKHx cepBoMoropos. B arbft ra6rurle
ac - \HaMeTp nopuHq; dcm - AHaNrerp cTa-

*  J L  / ^ . 9  _ 9  \
KaHa; f : -T 

\2d;-d;il- pa6ouaa n,'roua.rr,b

T a 6,r  r . r  u a IV.32. VuaQtqnponaxHurft  pn4
o6uqHux cepBoMoropoB

de uu dr^, *t.u F,  c . t t2

250
300
350
400
450
500
550
600
650
700
750
800
850
900
950

1000

t20
130
140
170
200
220
240
260
280
300
325
350
375
400
430
460

868
l 280
| 770
2 280
2 860
3 550
4 300
5 r25
6 020
7 000
B 000
9 080

r0 230
11  450
t2 700
14 030

P T

q t 7

32
4 4 '

57
7  t , 5
88,7

107,5
l28
150,5
t75
200
227
256
286
3 l B
J D I

I  I  J I .  g .  Epogrure f is l 6 l



trByx cepBoNroropoB; Pc =. Fp - ycr.rJ' i l je AB)'x
cepBol,loropoB; p : 25 rcf lc.u2 - MaKcHIuaJIb-
Hoe AaBJIeHLTe B cepBoMorope. flpn .{aBJIe-
Hut4 40 rcflcu2, ltocKoJIbKy yBeJrHqHBaercl
ycHJI H e CepBOMOTOp a, HeC KOJI bKO yBeJr 14 q HBaeTcs
Al iar \ rer l )  craKar ia.  LI ro6ur  or  cepBoMoropa

B .1p-V f ): lo, nopLll  I I  rr  ono H cbl Ba I-or ) 'nrorH l lTe. ' l  b-
i lb l t \ I l i  KonbuaMH.

Cepeor rorop l t  c . ' r ( : . l \ ' e r  npr . t r rHI \ ra rb  Tar i i rx
pa3r\repori,  qro6lr co-l i laBael\ ' roe r{Mr.r \rcrr": l tre
NrorJr o n peoAoJ'r erb sa u6o"t ruee cofi porn B.rT€H r.r€
Hzf ipZBr ' l r lo tUero  annapaTa Ka l i  npH XOIe  Ha

P u c .  I V . 4 l .  C e p n o u o r o p  H a n p a B J I t r o u l e r o  a n n a p a r a

npH IaBneHIrLt 25 rcflc,ttz nepeiirH K cepBo-
tloropy npn AaBJreHuvt 40 rclf caz, MO}KHO Boc-
noJrb3oBaTbcq CneAyloqefi 3aBficHMOCTbIO:

(d7no- d2,*no) 40:

(d2,zs- af;*r^) 25,

rAe dcqoi dcmEol dr6 v dcmzs - AHaMerpbl
xopruHq H craKaHa coorBercrBeHHo npH 40

u 25 Kf lct!. f locxolrxy !+-;.t0,45 \1'  dczs
uTno 

- Q,g, Bbrpax(eH'e Ars flepecqera rua-
clc qo

I\'lerpOB CepBOMoTOpoB HMeeT C,re4yrcU,Ufi nu,4:

ds4s, , , ,  d , r r {  t ,ooE.  ( tv .12)

Ha pHc. lV.42 rroKa3aHa KOHcrpyKuHfl
cABoeHHoro npqMoocuofo cepBoMoropa. B ra6,r.
IV.33 npune4eH yuuQulrHpoBaHHbrft  p"a raKux
cepBoMoropoe. B srofi ra6rr.rue d, - .[HaMerp

- d|r) - pa6ouax rrrrouraAb r{erbrpex1.p"o"o-

ropoB; Pc: Fp - ycunne l{erblpex cepBo-
MoropoB (.qeyx c4noeuuux).

t{ro6u yMeHbtrrHrb HenpoHsBoAHreJrbHbte ne-
pereqKrl MacJra us oAHofi rroJlocrrl cepBoMoropa

t62

xt
- A

+

J\

A
I

:

orKpbrrr . re,  TaK H Ha 3aKpbrrr ie .  f lpu erorr  pacqer-
uoe (rpe6yemoe) ,{aareHue B cepBorllorope npu-
HTII lAETCfl

( r \ ' . 1 3 )

T a  6  n  u  ua  I \ / .33 .  VHx$uqnponanHuf t  p r l
cABOeHHbTX CepBOMOTOpOB

p : 25 rcl- f clt? p :40  x l -  i c t tz
d* c

200
250
300
350
400
450
500
550
600
650
700

55
60
75
B5
95

l l 0
120
130
140
155
t70

1 2t0
1  9 1 0
2 740
3 7-10
4 900
6 180
7 610
9 250

l l  200
1 2  9 r 0
14 980

3 l . l
+ l . t

68 ,5
93,5

l o o  t r

l d J r d

1 9 1
231
280
323
1-7 I
u a a

65

90
100
t20
140
150
160

190
205

I  190
I 876
2 700
3 690
4 800
6 050
7 500
9 100

l 0  8 1 0
t2 700
t 4  7 1 0

47 ,6

l0B
147,5
t92
9t ,

300
364
433
507
589

Pmar
P p :  j  ,

IA€ Pmax - MaKCllMa!' IbHOe (HOUIlHa"lSUbe) Aas'

, r1 /  r  r  \  J IeHHe B Mac. : IoHanopHot i  yc raHoBKe ( r \ lHV)  ;
( r v  ' r r )  

i :  1 , 5  -  x o a @ a u u e H r  n o r p e 6 u o f o A a B J I e H H r .
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lt,u

u m
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9. PaAnanrHo-oceBbte
pa6our.re KoJreca

J.o HenaBHef o BpeMeHLr paAHanrrHo-ocetsbre
pa6ovue xoJleca Bl tnornnJIHcb i l ,eJbHoJIHTbtMIt .

Pa6oque KoJreca coBpeMeHHblx paAHaJIbHo-oce-
nux ryp6uu, KaK npaBHJIo, BbrnoJrHgrorcg cBap-
HbrMll. Caapxa no3Bolfler noryrIHTb He roJrbKo
6o,ree roqHyro, Ho u 6o.llee ue;recoo6pasuyro
xoHcTpyxuulo,  TaK I (aK npH cBapKe Bo3MolKHo
nplrl{eHeH}re Ang paSrHqHbrx gJIeMeHToB Ko-
neca (nepxHero o6oAa, ronacreii, HHxHefo 0)
o6oaa) san6o.nee noAxoAsulHx MarepnaJroB.
.d,"rq 3a[lnTbr or xannrauuouttoft spo3ur.r
Jronacrlr BbrnoJrHflrorcfl H3 Hepxauercueil
xaBHTauLroHsocroftxoft craJlr,t HJrH H3 yrne-
po,u,acroft craJrH c KaBr.rrauHoHHocrofixoil
:aunrofi (o6.nuuoaxofi , Hannarxofi).

{eneuue pa6ouero KoJreca Ha r{acrn onpe-
.0.e.[sercs ycJroBHsMH rpaHcnopTHpoBaHLrs.
Kax npaBHJro,  Hera6apHrHue paAxanbHo-
oceBbre KoJreca AeJIST Ha ABe qacTH, xoTfl
B npaKruxe rlAporyp6ocrpoeHr,rs sMeJIu
r\recro AeJIeHI.tfl Ha 6oaturee rrucJro qacreii.
CoeAssesue qacreft npn MoHraxe MolKHo
npor.r3Bo,{Hrb pagHbrMH cnoco6auu: c no-
uoulblo 6aHgaxeft; 6orrauu no BepxHeMy o6oay
u cnapxof i  no HHxHeMy (cu. puc. IV.2);  6on-
Taruu H no BepxHeM-v H no HHxHeMy o6olau
( p u c .  I V . 4 3 )  H  r .  A .

TexHororr f l  npoH3BoAcrBa cBapHbrx pa-
AuarbHo-oceBbrx KoJrec BecbMa pasHoo6pasua.

Ha pHc. IV.2 rroKa3aHo pa6ouee Ko.neco,
I 'IOII?CTH KOTODOTO nDHBaDeHbl K CIIeUHaJIbHbIM

Puc.  IV .44 .  Pa4r ra , r t ,Ho-oceBoe Kor reco  ryp6uHrr  Hypexcxof i  f3C

neHLKaIU, OT,r l l lTbl l \1 Col l } leCTI lO C nOJIOBHHKaNIH

BepxHero o6oi la .  l lnxnrr i i  o6o,{  npi lsapeH K Jro-
nacrqM, KoTopbre oH oI Io, lcbrBaeT.

Ha pnc.  IV.3 roxasaHo qeJlbHocBapl{oe
pa6ouee Ko.reco, , ronacrr . r  Koroporo npnBaperrr ) l

Henocpe. t lcrBeHHo x o6rexae-
vol i  notsepxHocru BepxHero
o6oAa.  I - Iuxnuf i  o6o.q npuBa-
peH a HaJrorHqHo rIpeAHAyu{eMv.
B o6orx cJlyr{anx .rofiacrrj
or,rlrrrbt Ir3 )rf"repoAHcroft cra"r rr
n 3aIr lHI I leHbl  KaBl lTaul loHHo-
crofi xHrrtr o6"n Huosxall H.

Ha  pHc .  IV .44  no t i a3auo
cBapHoe Ko"teco HHofo HCIIoJI-
HeHHr. .I lonacru ycraHaB.rl[Ba-
I.OTCtl B CneqI'IaIbHble na3bl,
npeABa p I'rTe,'l bHo BblnoI HeH H ble
s o6o.[rgx B coorBercrr]H H
c xouQurypauuefi conpflx{eH-
Hr,rx yqacrKoB .nonactefi.

B noc.re4Hue roAbr Kpor\{e
JtHTbIx .nonacreft [epeMeHHoro
ceqeHHr  npuMeHf l loT  r lTaMno-
B A H H b I E , ' I O I A C T H .  f I J O C X A ' I
3arOTOBKa r- loFzCTH npeABapH-
reJrbHo Qpesepyercf l  B coor-
BercrBHH c npoQu.neu, a 3areM
B ruraMne npuo6peraer neo6-
xoAHrvlylo Qopr'ly. Kaqecreo
TaKHX nOnaCreft BecbMa Bbrco-
xoe. oagaxo AJIg H3roroB"'leHIlfl
,nonacrefi KpynHblx ryp6Il H
Heo6xoAlruu Mou{HbIe npeccbt.

Bo Hg6exanue Henpor.r3Bo-
AureJrbHbrx nporeqeK a o6xox
pa6ouero KoJIeca y paAIraJIbHo-

oceBblX KOJIeC npeAyCMaTpHBaloTcg CneUHaJII '-
Hbre ynnorHeHHfl (pnc. IV.45). f lpu l tyrHoir
BoAe peKOMeI{AyeTCt yCTaHaBJII'IBaTb fJ'laAKHe
qeJIeBHe ynnOTHeHIiq'  TaK KaK OHH MeAr' leHHee
u3HarxHBaloTcs oT B3BerJeHHblx B BO,[e qacrHtl

P u c .  I V . 4 5 .  V n n o t H e u u g  p a A r a n b H o - o c e n n x  p a 6 o u u x
Ko.nec :  c  -  ue teboe;  6  - -  . ' ra6upnHrHoc:  6  - '  rpe6cH-

q a T o e

PaAuanrsr,lf i  sasop B ynrorHeHl'tu 3aBncllr
or pa3Mepa ryp6uHsr. Belu,{i lHv Sa3opa (ure-nu)
nu6uparcr MuHnMaJIbHo Bo3r'toxHoft He rexHo-
.nofnqecKlrx coo6paxeHnfi. B Hau6o.nee Kpyn-
Hbrx ryp6HHax oH AocrHraer 2,5 *tn. Cyruuap-
Hbre o6beMHble norepH B -vn,'IoTHeHHU O6blqHo
He npeBbtuarcr 0,80/o or pacxoAa ryp-
5nust .
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f { " ' t r  y iueururenHr oceBoro luAl ]aB"[Hqecr(oro
ycu,rHfl or pa6ouero Ko,'reca, 4eiicroyrculero Ha
noAnrrHHK arperara,  B BepxrreNr o6o4e KoJreca
Bbrnorrr Hrror pa3rpy3oqHr,re orBepcrr.tr (crtr. ,
HanpH l rep ,  puc .  IV .3 ) .

lorosoe pa6ouee Ko,'reco noABepraercr c'ra-
ruqecxoi i  6anaHcupoaxe.

I 0. [IonoporHoJronacrHbre
padoqHe KoJreca

B car i :1 . {  c  } reocnop}rMbrvu npenMyuecrBa; ! rH
nepeA KoJ'lecaN{H c }KecTKo 3aKpenr'leHHbtMH ,'ro-
nacTgt\lH noBopoTHoJ'roI]acTHbre Ko'leca IlpH-
[ , reHt ]oTcf l  ! \J I f l  oceBbtx, , {H?toHaJbl lb tX,  Kat I -
cyJ rbnb l x  H  npy rnx  rHnoB  r1 ,p6nH.

!,"tr n noeop ora JI on acreii ueo6 xo4urlr br orpoM -
Hbre ycHJrrln. f loarouy n pa6ouerr Kod'rece, KaK
rrpaBHJIo,  pa3Nrelqaior  l rac;suur i i  cepBoMorop,
nopueHb KoTopofo nepeMerrtaeTcrr I loA AaB"'re-
HHeN{ r\ 'racJra. I lacno B cepBolrorop nocryttaer
or 3oJIorHr{xa pa6overo KoJ'Ieca qepe3 Mac,'ro-
npueMHI,IK tr utTaI{fH, pacnor'to)KeHHbre B ueH-
TpaJrbHor{  orBepcrnr{  sana.  O6Hqr{o cepBoMo-
Topbr HarrpaB,'rf lrotrlefo ailnapara u pa6ouero
KOJIeCa nHTaeT OIHa H Ta Xe MaCJrOHanOptia9
ycTaHoBKa.

llocrynare,rbHoe nepeMer.qelrue flopruHs r{e-
pe3 nepeAaro,{urtf i rrrexaHH3r\{ Bbr3blBaer noBo-
por lonacreii. I(oncrpyxquH r\{exaHH3Nra ro-
Bopora ,ronacreil BecbMa paaHoo6pasHsr. Ha-
pfAy c KpLrBoruunHo-pbrqa;t(HblM MexaHrr3Mor!1
npilN,reHrerca xy.nr.rcuuii. Bcrpeuaercn naoil-
Has. pbrqax(Haq nepeAaqa. B oAHux cryr{arrx
nopuleHb HenocpeAcrBeHHo qepe3 cepbf]' cBa-
3aH C pbrr{aroM Jro[acTH, B ApyfHx - ycHJr]{e
nepeAaercr qepe3 ruroK r.r KpecroBHHv. B npaK-
TH Ke rLIApOryp6OCrpOeH I.{ fl H3BeCrHbr KpbrJ'r bqa-
Tbre cepBoMoTopbr, HcrroJrb3yeMbre AJr9 rroBo-
pora nolacrefi, a pa3Jrr.rqnbre Apyf[e peueHHrr.
B ocHose pa3BHTHq noBoporHoJrorracrubrx Koirec
.ne)KHT CTpetltr ' ieHHe yMeHbrxHTb TaK Ha3brBae-
MOe BTyIOt{HOe OTHOIITeHI]e, T. e. yNleHbUHTb
orHocr.rreJrbusrii pasuep xopnyca pa6overo xo-
Jreca, a TaKX{e cHu3Hrb Bec Ko.[eca.

Ha pr . rc .  IV.46-1V.49 noxagauu HeKoropbre
noBoporHoJronacrHbre pa6ouue KoJ'reca. Ha puc.
IV.46 xoneco BbrnoJrHeHo c xooo6,{aroii KDe-
croeHHOfi ,  BnepBbte raKHe xo.neca 6ulnrr  t rgro-
roBJIeHbI A,'If l  Bepxue-Ceapcxoit f3C. Ha
ocTaJIbHbrx pHcyHKax Bbrf io , ' rHeHa TaK Ha3br-
BaeMarr 6ecxpecronnHHafl KoHcrpyKrtrir pa6o-
qero Ko"[eca.  Ha puc.  IV.48 coear{HeHue cepbrr i
co craKaHoM Bbrrro,rHeHo urbrKoBurHr. u"'ru 6aito-
HeTHbtM, 3aTBOpON{.

Ha puc.  IV.49 no.nocrb Kopnyca pa6ouero
KoJreca, e xoropoii pacrroJrolKeH tlrexaHH3M
noBopora nonacreii, rrBrqercq oAHoBpeNreHrro
ogHori H3 noJ'rocreft cepoorrloropa.

B nexoropux KoJrecax, o6br.rHo c urecrblo u
6o"ryee JIoIIacrtMH, rIpHNIeHl]or HaKJIoHHbre
cepbf H, qTo no3Bor'IrreT yAnHHr.rTb pbrqar JronacTH
H, creAoBareJrbHo, yBerHqHTb rpyrnquit uo-
N{eHT Ha ocu rroBopora JIo[acrH. Taxue KoJreca
vcral{oB.rreHsr Ha Vr{-KvpraHcxoii, Bu"[roi '{cxor:r
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(puc .  IV .50 ) ,  Bepx r re -T r . " ' r o r i cxo i i ,  Cepe6pau -
cxoi l  r r  , rpyr lx  f3C.

Ha pnc.  IV.50 u IV.5 l  npelcr i iBr ' reHbr K(rJeca
c raK Ha3brBaeMtrivr nuQQepeuuua,rrbHbrlr nopu-
I leM, H3roroBrteHHbre Xapuxoecxl r r r  ryp6uHHt r r t
3aBoAor\ { .  B tax l . rx  Ko, ' recax ycH. i t r re,  pa3BHBae-
MOe nopluHeM nptr  xo l le  B oAHorr  r {anpaB. leHI I r r
(na orxprr r r re) ,  cyulecrBeHuo orr f i r {aercq or
ycr lJ IHrr  npH xoAe B Apyforr  r ranpae,rerrnu (Ha
:axpurrue) . B arl lx Ko,'recax ocb noBopora .rto-
nacrH nu6upaercn raKr.r\r o5pa:orr, .rro6sr
ru4pan.nuuecxnii i\ 'ror\rerrr BcefAa crpelrrrJcfi
f loBepHyrb Jrorac ' rb B o" tH) '  cropon\ '  ( l ra  orKpbr-
TIre HI IH gaxpsrrue) .

Ha  p rzc .  IV .52 - l \ / . 54  noxasaus r  KoHCrpvK-
quu pa6ouux Ko,'rec Auar\'rerpoM Ao 5 ,u. I(oreco
r to puc.  IV.52 npnlreHrercf l  AJrr  HanopoB i1o
40 u npu BeprxKa, ' tbrror \ {  pacno" ' rox{e l tHrr  cepef
H AaB! ' ret {Ht t  Macra B cucreNre petv, ! r ipoBaHug 25
u"ttu 40 rcf lc.u2. f lo,rocrr uexaHri3ua noBopora
,ronacreii rBflrercq oAHoii n3 no,'rocreli ceDso-
NlOrOpa.

Ko,reco no puc. IV.53 peror{eHA}'ercrr Airfi
HanopoB or 30 xo B0 r, pacrroJroiKeHlie ceper
B rrexaHrr3rlre noBopora r\{ox(er 6srrr xax nep-
THKaJIbHOe, TaK g HaKJTOHHOe, AaB.rIeHHe \1aC.]a
25 unu 4A rcl-lcttz. f lorocrn cepBor\{oropa orre-
. ' ICHbI OT NOJIOCTH KOOIIVCA.

Ha pnc.  IV.54 noxb:aso roneco c KpecroBrr-
rroii .q"qq HarropoB ao 80 ,u npa AaBJIeHHH !{ac.Ta
40 rcllcuz i l npu orHocr{reJlbso se6o,rsuro}r xna-
Merpe nopilHq cepBoNloropa. Pacno.roxeHue
ceper Moxier 6urrr KaK BepruKa.rlbHoe, TaK rr
I {AKJIOHHOC,

Cne4yer H\rerb B BHAy, qro npir HaKJIor{Hbrx
cepbfaX HCTHpaHHe I{3IIpZBr'if l  loutl ix BTVJIOX 1.J
(puc.  IV.53)  rpoi {cxoAur r . iHreHu.rBHee,  qe} t

npu BepTHKar ' IbHbrx cepbfax,  qTo nocTeneHHo
I IpHBOAHT K yBed' lHqeHHI 'O HeIIpOH3BOAHTe, ' IbHblX

nporeqeK MacJ'Ia e pa6oue,u KoJece. 'I,. l l  xo,rec
yKa3aHHbrx pa3MepoB "lonacrb o6t'e;lus eHa
c uan6oit.

PexoueH.4yeMafl KoHcrpyKrIEt npn 6o.nsrueu
AuaMerpe Ko, ' reca [oKa3aHa Ha pHc.  IV.55.
Jlonacrr orAe"rreHa or uanQrt. I{u;ulH4p cepBo-
Moropa B 3aBHcHMocrH or yc;lonxft rpancnop-
THpOBaHHfl MOX(eT OTr'lHBaTbCg KaK 3aOAHO
c KopnycoN{, TaK I,r orAer'rr,Ho or Hefo. Bgerugee
oqepraHue Kopf lyca npH Bcex pa3N{epax Ko. ]eca
npr,rHflro c$epnuecroe.

Ha pnc.  IV.4B l r  IV.55 noxa3aHo^pa3rur{Hoe
coeAr{HeHHe cepbfH co craKaHo}I .  LoeAHHeHl le
rra pr{c .  IV.4B xoncrpyKrrrBHo 6onee xe"rarerr -
HO, TaK KaK npi . r  3ToM He Hapyuaercq conpf l -
f aeN,rarr c 6pousorofi ary.nxoil Hapy;Knafl ur{-
/ ' [ IHApHqeCKaf l  noBepxHocTb cTaKaHa, Ho . {Ha-
MeTp cTaKaHa B STOM CJIyqae ilOilvqaercf
Hecr{oJrbKo 6o, ' Isure,  qeM no pHC. IV.55.

f lpn xoHcrpyHpoBaHHH MexaHHsMa noBopora
,ronacreii crpeNlqrcrr o6ecneqsrr uutturta.ruHulx
pa3Mep Kopryca x yAo6crno c6opxu t i  pas6opxt t
pa6ouero KoJIeca B ueJIoM. t{ro6ut o6ecneqHTb
HopMaJrbHyro pa6ory MexaHH3Ma 6es garegaFl l t i i  ,
MnHHMaJIbHOe paCCTOqHHe MeX(,{y COCeAHHIII{
AerarqMu cJreAyer npnHHMarb He MeHee l0 ,tut
Bo BceM Ai lana3oHe ytJIoB pa3Bopora nonactet i .
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Iera. r  l r  noBoporHo,rronacrHbrx pa6ouux xo-
JIeC B OtI I IOBHON{ H3fOTOB,lgrcTCt l  I l3  yrJ lepOAl l -

c rL , r x  H" rn , ' r e r l r poBaHHbrx  c ra " re i i .  J l onac r t t ,
KaK npaBuJIo,  oTJIHParoTCf l  ! r3 Hepxaneoute i t
KaBl . r raurroHuocroi ixo i i  crarH (20X l3H" 'T;
0X12HI"T u Ap.) .  " r lo t iacr t r ,  or" I l l l rb lc  H3 yrJe-
pollrcroii craJl r. l t{ o5;rrqosaHHbre I{epiriaBe-
Ioull.t l t Ji lcrol\{, ce6rr rte o[paBAa,'IH. B xacrog'

rr()"ryO/ri.eHo no j iBa nepa. ogna TaKafl ryp6uHir
c AB\rxnepoBbrr{ noBoporHo.nonacrHsnr pa6ovilrr
r{or'recorl 3r{cn,ryyarr.rpyercq ria Vv-l(ypraucxoir
f3C 1puc.  I \ ' .56) .

f lopueur, cel)Boil{oropa cJreAyer Bbrno.rHflrr,
qy f ! 'HHbnr ,  TaK  KaK  conp f l t aeMbr i i  c  s r r x  u r r -
. i IHHi Ip oT" lHBaeTcf l  H3 cTaJIH.  Pa6oqaq Bblcora
fropurrr t t  npt t  . {aB"; Ie lmu 25 KI- lc t tz  npt tHHrtaeTat{

--,77'-Zi4
. ' / , , , /  . , , l t ' , l , tA /'/////l 

//'ii+ -'

Pac.  IV .59 .  Onurnoe Koneco ryp6uHsr  . { ,Henpo4:epx t rscxo f i  f3C

o i
\ 1
G i< i
€ ! l

rqee BpeMfl B AJrr{reJrbHoil onbrrHoft axcn.nya-
TauHIr Haxo.[,qTcg cBaDHbIe JIonacTH.

I(pone o6rrqHux Jronacreli, npeAcraBJrr-
tour,Hx co6ofi $naneq c npHJrurbiM K HeMy oAHHM
nepot\r, Bo3MolKHo npHMeHeHI.re ABvxIIepoBbrx
ronacrefi, v Koropbrx Ha oAHoM Q,raHue pac-

T a 5,r  u u a IV.34. 3asf icnMocrb ronu{HHbr
cTeHKH BrynKH OT BHyTpeHHerO AHaMeTpa

tl , .tt.tt d, . t t .v

I
It: -;= D H orpynaflercfl B cropony 6o.riuuero

b  ' -

pa3r\{epa, KpaTHoro l0 tttu, slecr D - AHarlerp
nopuHs (puc .  IV .55) .

T a 6 ;r u u a IV.35. Pasruepur (n .u.rr)
cMa3oqHbtx KaHaBoK

S, l lJr l s, ltrr

T s n
C M A 3 K } I

f  1 'crax

B H  - v r  p e H  -

T f i f i  A H a -
IIeT p

BT y . rKr r

Ao 100
Ce.  100
Ao 200
Ce. 200

2 .J

A-Io 50
Cs.  50
.ro 100
Ce .  100
J,o 200
Cg.  200
to .100

Ce. 400
,40 600
Cs. 600
Ao 800
Ce. 800
ao 1000
Ce.  1000

,l tt.l

6 >

8 )

A
T 12,5

r 5

17,5

20
.4o
Cs .

2
3 A

T

I
1 , 5

,4
f

6
f)

6
t n
I U XH.{Kaq

1 7 3
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I { a rpyxeuuu re  au r l rQpHxuuo t rnb re  B r ) ' J r i t r
B noBopoTHoJlonacTHbrx Koirecax u3roToB-
Js ro rc f l  H3  6poH3br  Ep .O@10- l .  Maxcnn ra ru -
HOe pacqeTHoe vAc"qbHoe AaBneHHe Ha BTy.rr(H
npLr MaKCHT\{aJrbHoN,r (uouuHa.rruo:rr) .u,as,'reHrru
MacJra He AoJrlKHo npeBocxonurr 400 rcf lcu2.

B ra6a.  IV.34 aaua roJ 'nunHa s creHxu 6poH-
sosoi i  BryJrKH (pHc.  IV.57)  s  sasLrcuMocrr{  or
ee Ar{aN,rerpa d. f lpoQHJrb cMa3oqHbrx Kar{aBoK
Ha BryJrKax noKa3aH ra puc.  IV.SB, coorBer-
crBylouue pa3r\ repbr  npHBe,{eHbr e ra6r .  IV.35.

Ha uexoropux (onrr rHux)  xorecax ycraHoB-
n eHbr p aAH aJr bHo--vnop H bre por'r H KoBbre Iro.lru ri II -
HHKr l  Karregug.  O, tuo raKoe KoJIeco 3xcnJYa-

P r c .  I V . 6 l .  l l p o $ u a r  u n p H -
{ o B a H H O r O  U l H y p a

rr4pyercs ua Bo.nxcxoft f3C uu. XXII creeila
KilCC, oAHo - ila [Henpo.(3ep]KuHcKofi f3C
(pHC.  IV .59) .

B pa6oueu KoJrece ryp6uHu KpacHoocxo.nr-
cxoi l  f3C (or.  puc. IV.5l)  HapyxHas uanQa
.nonacra onHpaercs Ha uroluqarsrft noArlrfin-
HHK KAqEHHq .

B conpeueHHb{x ryp6nHax yrrJrorHeHue 3a-
3opa MexAy noBopoTHbrMH Jro[acTrMr.r n Kop-
nycorr KoJreca BbrnoJrHflercr c6eMHbrM. Ha
prEc. IV.60 noKa3aHo rropManH3oBaHHoe ynJlor-
HeHue. I, lcno.uHeHue ,/ npuueHqercq B cJryr{ae,
KOrAa AaBJieHHe CO CTOpOHbT nOrOKa BOAbr He
npeBblruaer AaBIeHnq MacJra B noJrocrH Kopnyca
KO"leCa. B OCTaJIbHbrx CJtyrragx npHMeHgeTCfl
)/nJlorHeHHe ucnotsenus 2. I(o;luuecrno npy-
)Kr{H B ynJrorHeHnn nsr6upaercR H3 ycJIoBHs
co3AaH14r yAeJbHoro AaBJIeHI{fl Ha MaHx(erbr
B npeAeJlax 1,5-2 rcf lcnz. MaH>xera cK.flenBaer-
cs H3 r rnpuuoBaHHoro ruHypa (pnc.  IV.6 l ) .

Aasrelrse MacJra B norocrr.r xopnyca pa6o-
qero KoJreca MolKHo npn6lnxeuHo orrpeAeJlurb
no Sopuyre

p6 :  0 ,09  (van  -  vP& +
* | rcflc,uz, ( r v . l 4 )

ue \7BB-or\{erKa BepxHefo KoHua r,ai la
arperaTa B tyt i  vPK - oTMeTKa ocn rroBopora
lonacreft pa6ouero KoJreca B tw.

,I,an.neuue B floroKe BoAbI Mox(Ho onpeAenHTr,
no Sopuy;re

p a  - , 0 , 1  ( V g n  -  y P K )  -

BeJrr . r r rua cnr  r i  3oHe pa6ouero KoJIeca

cm
4 . 1 0 2 N

-  h t ,  I  I \ 1 .  l 6 t
1 H , , ,

rAe A, - rvrorrlHocru ryp6unur B Ksm; ? - :"Ae"rl-
rrrri i  sec BoAbl, 17 ,-, 1000 rl-ln3; f lrr* - t\r: lKcli-
l raar ,uufr  Hanop ryp6uHlr  B r ;  1 l  -  x .  n .  A.
ryp6nurr, xoropufi N{o)iHo ttpr.rHnrb pannunr 0,9;
D1 u dsm - Ar{aMerpu pa6ouero Ko,reca }r efo
BTVJIKH .  B 7T,

Prc.  I \ r .62.  KaHasKa rroA pe3HHoBsrf i  ruuyp

Vn.norseHnq HenoABuxHbIx coeAHHeHufi pe-
KOMeHIyeTCrr Bbrno,'rHflTb cofJracHo ptrc. IV.62.
f luauerp uHypa nu6upaercr  no ra6l .  IV.36
H 3aBHcHT or AuaMerpa D onoqcHeaeNaofi Ae-
ranx. f lonycKn Ha A].raMerp vtuypa d*, ctu.
no fOCTy 6467-69. (Darrnqecxxe pa3Mepbl
KaHaBKH AoJIxHbr 6srrr sslnoJlHeHbI He rpy6ee
qeM no 7 x,r. roqHocru. Heo6xoAHMoe ycJIoBHe,

T a 6 ;rr u q a IV.36. Paanepu (s u,v)
VNJIOTHI{TENbHOft KAHABXI{

Ao
Cs.
))

200
200 ao 3000
3000

+
8

t 2

i
a

B
12

9
I B
27

2
A
t

6

3. lecs VBE -  \ raKcnMaJrbHar orruerKa Bepx-
uero 6reQa s i,ti E - ycxopeHHe cH"rrbr rrx(ecrr.r,
g : 9,81 ulcex2: cm - cpeAHtt lvepLtAI{oHa,'Ib-
Har cKopocTb.

npH r(oToporrr He 6yner npoHcxoAHTb 3auleM,'leHI' lf
F*

uHypa: -b:: > l, rAe .F* - nloulaAb cer{eHutl
I  LUH

KaHaBKH; F ru, - nr'toulaAb cer{eHHg ulHypa.

f lp l r  HounHa.rbHbrx pa3Mepax ! : - -  :  1 ,37.
t utH

B npouecce Mol i ra lKa,  oco6euHo KpynHblx
ryp6r.ru, pa6ovee Kor'Ieco [prtxoAHTcr noABe[IH-
BaTb B Kat\,IeDe Ha cneuHa,rlbHblx noABecKax.
!,nn aroil ueJIH B Jlorlacrnx Ha nepnQepuqecxoli
qacTH nepa cBepJtflT oTBepcTHs, I(oTopble B npo-
uecce 3KcrrnyarauHu AoJIlKHbr 6uru HaAex(Ho
Lr trJrorHo 3aKpbrrbr. B nporunHoM cryr{ae sa
orBepcruerlI o6pasyercx ru.neftQ KaBI{raIIHoHHOil
3po3HH, LI JtOlaCTb nOCTeneHHO pa3pyl.uaercfl.
Ha pHc. IV.63 rloKasaHa 3KclreHrpI'tKoBafl
3arJryr.rrKa JlonacrH. BHHr J H BepxHrq nafi '6a 2
u3roroBrqrcrcs H3 craJlI.t Xl8Hl0T, HHIKHtlt
naf i6a 3 -  us craJ l r {  2X13.  ! , ; la  sanapxl ' l  B l lHra

,
f -

- 0,05 m 
rcl- /ca|.

d
6

( r v . 1 5 )

--' fa1nenue Mocno

t75



nocJIe c6opKn npH MoHTa)Ke npHll leHtlerct l  3r ' leK-
rpoA 3A-lE, |OCT 10052-62. B ra6,'r.  IV.37
AaHbi I IOpMaJII ' I3OBaHI{ble pa3!lepl ' l  3afJIYtl leK.

Puc .  IV .63 .  3a r lYu r ra  . nonac rH

Pa6oqee KoJIeco noABepfaercfl crarul{ecKofi
6a,raHcupoexe.

T a 6 ; r  n  q a IV.37.  Paaruepu 3arryulxn
B .litll.

i " r  * ,n

orBepcrr4er \ I  r r  c  s . r raHI Ia\ l l . {  Ha KOHUaX. [ ; t tHa
Ba.ra onpe!,eJ'Iqercfl o6qeii KolrnoHoBKofi rurpo-
a  r  pe raTa .

Balr,t Hcno"'It ir irorcq tiaK ue.rtbHoKoBaHbtrul
(cpanHurerr r ,so He5o, ' tou- l t tx  pa:r repoe) ,  rax t i
cBapHbr\ {n,  Lr3 Hecr{oJIbt ( r rx  3arorooor i .  f lpnun-
rur i i  rexHororHqecxui i  t rpouecc t {3roroBJIeHnq
Ba,ra onpeAeJI f feTcf l  TexHHKo-3KOI lONl l lqecKI lNlu
p acqeTa lr u .

[ , ra noeoporHo. lonacrur , rx  ryp6us Ht txsui i
rf,raueu BaJIa BbrnoJ'tlt l tor raKIIlt o6pa3olr, qro

oH flB/'rqercff oJ.r{oBpeMeHHo Kpbtluxofi pa6ouercr
Ko! ' reca (crr .  pHc.  I \ ' .  12) .  Taroe pe[ IeHI te,  o i lpere-
,,1 fl eN{oe H aJI l;tq He}i cooTBeTCTB_VrOtjIH X TO r(a p H bt \
CTAHI {OB ,  YNPOUIACT  KOI {CTPVKI I I I FO  3TOIO  Y3JA .

B rex cJ'ryqaflx, KofAa gro Bo3Mox(Ho, ue.te-
coo6pasuo ru, f ,poarperar  ocHau{arb e4HHbt\ l
BaJ ' roM (crr .  prac.  I \ / .3)  .  f lpn aro l t  B cBq3H c or-
cyTCTBHeN{ IIpO\lexiyToqHorO QrlaHIICBolO coe.Il]-
HeHHf l  Ba" ' rOB ynpou{aeTcs ueHTpoBKa BaJIa afpe-
t a t a .

B [errrpa.nlHo\{ orBepcrlt l i  B3r-IZ noBoporHo-
,'tofiacrHbrx Typ6HH pa3Meualorcs l l iraHrH, no
KOTOpbTM MaCJTO nOA AaBJIeHHeM OT MaCJIOnpHerl-
HHKa nocrynaer K cepBoMoropy pa6oueno Kor'l€c3
H Koropbre ocyu{ecrB,qqlor 06parHylo cBt3b
cepBoMoropa c 3oJIorHHKol\I pa6overo Ko.qeca.

I{e nr p a,r r xoe orBepcrlie B a.t a p aAI{ an b H o- oce-
errx ryp6uH HepeAKo Hcttonb3yercfl Altf l. tto-
Aar{r{ arNrocsepHoro Bo3Avxa noA pa6ouee xo-
Jreco c IIeJIbro yMeHbilIHTb IIpH HeKOTOpbIX pe-
iKrtMax nyJIbcaIIHIO nOTOKa 3a KO"IeCONI.

Hapyxnsrfi AllaMerp D6 HopuanLI3oBaHHofo
BaJIa BepTHKar'lbHofO afpelaTa BblOllpaeTcfi i lO
xpneoft Ha puc. IV.6.1 e 3aBHcHMocrI'I or Kpv-
rrrrqefo MoMeHra Mxp v oKpyrnsercfi Ao 6,1H'
>xaiturero MeHblrlero HopN{aJIbHoro pa3Mepa
("ra6n. IV.38). Kpyrrurnft MolleHr paBeH

A /

,Y Ixp :97  400 
' ) -  

6 l -  '611 ,  ( lV . l7 )
n

rAe N - uourgocrs, nepeAaBaeMat BaJIolt,
B KSm; n - cKopocrb BpaqeHHA Baila B ool,nuH.
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Bal - olua H3 uas6onee orBercrBeHHblx
Aera,refi rHApoafperara. Ba.n o6bI'IHo [peAcraB-
rqer co6oft uHJIHHApHqecKylo noKoBKy I't3
craJIH 40 svru 20fC c qeHrparbHblM oceBbII\I
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T a 6 ;r u u a IV.38. Hop*ra.lr:ooaHrHe pa3Mepbt (a xn) BaJtoB

D ^ D6 D6h r - o Boar B r.r sr
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t l < nr  r u w _ 0 , 6
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BHyrpcr r t ru i t  guar te lp  ea la

. -1i -u 4gG lo'2N D,
d "  l /  D i  -  ' " "  - '  -  "  c . ' t t '  ( l V ' 1 8 )

o  
|  "  T n r e l / ,

r. f ,e De --- t tapyrxuul i  Al lat\ ' ter l)  Balta B c. i l ;
Tnrar =., 450 xl- lcnz -+ 1079 - MaxcHMaJIbl loe

aonycx : rc i \ {oc  I ra IpsxeHl . le  I Ia  l {p ) rqeHl le .

Prrc.  IV.65.  Ba,r  r -vP6nt t r , r

Bu-vrpeuunr l ,quarue' rp,  Bbrr t t tcreHHbl i i  no cpop-
rray, ' re  ( lV. lB) ,  oxpyr , rsercn Ao 6Ju>raf i r l rero Hs
H Opl\r a,'r br'r of o p ff Aa B H vrpeH H H x ALI aN'leTpoB B a/'I a

l B . f , r l t l ' .
400 ;420 ;450 ;  480 ;  500 ;  530 ;  560 ;600 ;  630 :

670 7 l0; 750; 800; 850; 900; 950; 1000; 1050;
l l 00 ;  1150 ;  1200 ;  1250 ;  1300 ;  1350 ;  1400 ;  1450 ;
1500;  1550;  1600;  1650;  1700;  1750;  lB00;  lB50;
1 9 0 0 ; 1 9 5 0 ; 2 0 0 0 .

L{eprex BaJIa npeAcraBr ' te t t  I Ia  puc.  IV.65,  a
pa3Mepbr Q; tat ruen,  Kor ' tHeecrBo u pasl lepst  6o,r -

12*

T'oB tpuBeAeHbl  B ra6,r .  IV.38.  B xaxAol t  xon-
KperHol\{ cJ'ryqae B 3aBHCI.'tMocru or 4eiicreyrc-
u{e i l  ee"r ruqHHbr oceBoro ycHrHq H Kpyrsuefo
r\roMeHTa AoirycKaercfl lr3r\,reHr.rrb qHcJIo 6o"rroe
B MeHburyro cropor jy ,  r rpH 3ToM BHoBb npHHrrroe
lto pacqe'rv qrrcJ'ro 6onros , 'ro,r)t(no 6uru xpar-
HbrM qerbrpeM.

f loc.ne oKougzr€r ' rbt toro nur6opa BaJr  H ero

Q,rat ruenue coeAur ieHurr  npoBeprrorct r  pacqeroi \ r
I Ia  npoql lOCTL C vqeTol \ l  oceBinX VcU" ' l t ' t i t .  f lpu-

A u a  -
NreTp

rurrypa

Pr rc .  IV .66 .  Kat tas l ta  i loA pc3 l rHoBr , r f i  u l t i l ' 1 i

BeAeHHbre  I Ia I Ips ; ,Ke l . lH51 on9 B pacqeT l lb lx  ceqe-

rnrqx He Ao,'r)Knbr npenocio. lnru 1000 rcf lcu2:

- f  r .  ,
6 , , .  :  l /  o1  - l  4 t '  x l -  l cuz ,  ( l  V .  l9 )

' . 1 ' f ^

r I€  oz H t  -  Hanpf l )KeHHt l  pacrsxeHHg H Kpy-
r{eHHq s rcf lcJ+tz.

H anprxeu ufl  npeABap rtre,t  bHoro 3argf a 60, ' l  -

TOB AOrlX(Hbr HaxoAl.{rbct B npeAeJIax 1500-

1800 x l l cuz .  Maxcur taJ lbHbte  xpHBeAeHHble  Ha-

npflxieHHfl B 6o, ' ITaX IIe AO,rl iKIt l , l  I IpeBocxoAHTb

2100 rcf lctt2. Eolrut i l3roroB"lq]orcf l  u3 cra! ' l l l

40X u, ru 40XO.
B c,ryuae npl,t\ ' IetleHus 6o,tra c Heyron'IleH-

uoii rorosxoli To,lu1uHa Q,'Iauqa l\ lrpI'rHH-
r\raercfl paenofi h (puc. IV.65) Paenep l" saaau

:lo cBaprtoro rrlBa II MoiKer 6strl ueueHeH npll
Ko rc rpyHpoBa lHu  e  npe . l e "nax  -+  3  uu .

Pa:rtepsr I(aHaBoK noA ynJ'lorHHTeJIbHFrllI
rurryp (pHc.  IV.66)  A, ' r t  Ba, toB noBoporHoJlonacr-
ur , rx  r -vp6nrr  yxa3aubt  e ra6" ' I .  IV.39.

T a 6, r  u q a IV.39.  PaaruePu (n a.w)
yIIJIoTH HTerlHtlf i xaHasxl,t

^ i , n
1 B
I B
,4

I

oz

Pasuepsr tsaJla, y Koroporo ttuxsnii O,'IaHeII
rrBrflercfl xpttutxoli noBoporHoJlorlacrHoro Ko-
.reca (puc. IV.OZ;,  AaHbr s ra6, ' I .  IV.40. B eror?

600-900
950- l100

1200-2000

R

t 2
1 6

+

1

6

l l

? ' q  5 '
v6 Ccnutbice

f , 4 5 '

t79



;

')]
' !

J (

(_)
li

FJ

I l

,t

) :
o

U

L

\o

x

L

(u
\o

(r)

.<1.

I

\c

-
c

O C

ca

ta La ',4O O O-1. -f -l'

il qa ,ta @

L.u) ro
cv-. 1f -+c c

r ^

t\ d) oC

ra La ra

O O a'a

6l c\  t
o -
co .:

rr) rora La La
t\ a) C)

O O,$ ro
ct 6l6\ C.I

c\ ot

( > O O

N C i

ra

C!

rr) Lc
C.I N

T . C C

ra (, t--

ra
c!

r ^

+ r r ) t -

ra rr) rr)

 I@ c \o a Q c o
nt  A l

I

co

c o +

l i

r o o
f - O(o o)

l l
I I

ro c\
Ir) t-
C.l c.l

o r o o

c\l co r.)
6t 61 6l

t t l
t t t

ot ct

' i l
i l l

r a

O

a
I

ra
C)

o
1co

E
=
E = E

t\ t'-
c l r c @
ar .q \'

o o c
cl ca

O O C \
c.l ca s

=i C! La

C O O
6 t +

IJ) ('o I--
ro ro
@ @

L(-a ra
C) O)( C t r - @

@ @
t l
l l

f - @

O O O

ro (.c) (\
l l l

O O O

A r n . -

t l
l l

rr) rr)
cl c\

 l  *  . -

l t l

t l
r A

c.t v
o) c.l

E
o o o c o
(O (O f'-

E E E

180



ra6nuue d, -  4ual lerp 6o.rrou-r l1 'xapei l ,  xo-
TopbtlvtH BaJI CoeAlil{f lerct c pa6ouHM Korteco}t,
z - KoJIHqecrBo 6o.nros. Dacno.rto;*ietrrrbrx no
oKpy;4{Hocru Dn - du - 2x1. Eo,rrrur 1,rt co-
eAHHeHHq Kpbuur{n c pa6ovau xoJrecorr  noKa-
3aHbr r ia  puc.  IV.6B,  a coorBercrBylouxe pa3-

repbr npHBeAeHbr g ra6rr .  IV.4 l .  Pasrr lep I
onpefler' le€rCt npH KOHcrpyHpoBaHI4I4.

Ha puc.  IV.69 noxa3aHbr Hopr{aJ iu3oBaHHbre
6o"rru QnaHqeesrx coeguHeHuii BaJroB. I4cnol-
HeHHe ,/ npeAHasuar{eHo 1,rn Q,raHqeBoro coeAH-
HeHHs BaJIOB; HCnOdrHeHUe 2 - !,nSt COe.dtJHe-
HHfl Baila c xpuurxoft noBoporHo.nonacrHofo Ko-
"Ieca, a TaKx(e A,'rs coeAr..lHeHuq dnauua Ba,rra

c paAHaJrr , lo-oceBbn{ Ko. leco}r  (cu.  puc.  IV.2) .
Pasuepr, r  6o.r ros AaHbr B ra6r .  IV.42.  B cny-
qae npHl\reneHurr 6o.rra c -vron,letrHofi ro,rosxoti
J l "qHHa 6otra I  npuHrt r . raercn paeHoi i  l . r .  He-
o6xoAurrocrb cpe3a J ' rb lcxu (pasuep s)  u ee ne-
Jr . { r i l r r ra onpeleJr}orcf l  nptr  KoHcrpyHpoBaHHr. t .

f,nr ryp6uH c noluurrHuKa\ur Ha so;1luoil
crla3Ke BaJI B SOHe COnpsj ' I{eHHt C BKJralbtuaNrr{
o6flHrrosrrsaercs Hepl*iaseloqefi cra.nuo. !,ua-
rterp D1 BaJIa no,ir, o6rr,l ioBx-v (crrr. puc. I\/.65)
npHHHMarb no ra6.n.  IV.38.

fI p u c a uocrrl a3 br Baioulrr xc g noArx H n H r.r Ka x B aJr
e 6o,'ItufiucrBe c.[yqaeB Br,rIIoJlHqercg co clte-
rlriaJr bHbr r\{ Ha n p a BJr srouli]r{ rror corrr ( p rac. I v. 70) .

Prrc .  IV .67 .  Ban ryp6uHl r ,  o6r ,e4rurer rHur i  c  r<pr , ru r rco f i  pa6ouero  Kor ' reca

Ta6nuua IV .4 l .  Hopr r rannaoBaHHbre  pa3Mepbr  (e  xn \  6o , r ros
AJtq coeAr{HeHnr Kpbnxxa c pa6ounu KorecoM
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12. Hanpannnloulne noArlHnHHKH

Hanpannsrculue noAunnHlrK'Lt AJts, fu,qpo-
ryp6ltH npHMeuslor Ha rvracJrrrHort unu goAquol' i
cr\{a3xe. MaclsHag cNra3ria 6trsaer rycrofi H"rrrr
: ,x l tAxot i .  fycran t r racr t f lHas cMa3Ka :arp laHler
aKBaropHro Hu)KHero 6ue$a,  rpe6yer cneuua"rrb-

.f lpuHunn 4ericrolur noAtur{nHuKoB c rpl,6-
xofi f lsro 3aKJrloqaerca n npeo6pa3oBaHrrrr cKo.
pocrHoro Hanopa B craruqecxufi. A.ns co3xa_
Hug ueo6xoAuMofo crarur{ecKoto Haflopa Htr11-
Hufi KoHeu saxpen.lteHHofi Ha Bparqarcu{eN{cq
na.ny rpy6xH noMeurarcr B HenoABHlKHylo Hr{x_
HIorc BaHHy rl.[t{ npHMeHsIoT KOHCTpyKIII{I{ non_

Pttc .  i \ r .71.  I logruunHu^ 
"  O. : fJ f " iyaBXrraAHrueM ryp6HHu r{aprax

Hbrx ycrpoiicrn A"'rfl uenpepuauoil noAaqr{.
flpH rvcroii clrasxe HepeAKr.r MecrHr,re HaAlrpbr
H rroAnJiaBJreuus 6a66uroBoro nx,ra.{uura. Io-
craBKa Ha f3C H rroAar{a K noAuunHuKy cBe-
,'rinX nopqufi rycroii cMa3KH - onepauun, npaK-
THqecxH lre aBToi\{aru3HpyelrHe. l lo aruu npu-
qunal\{ ycraHaBJruBarb noAru}tnHHKH ua rycroii
uac,nssoli cr,ra3xe He peKoMeHAyercfl .

flo4ruunHuKH Ha xu,u,xofi nrac.nssoli cMa3Ke
(cn. puc. IV.4 u IV.9) eecrrr .ra pasHoo6pasHtr
no KoHcrpyKur.rH. HaH6olee pacnpocrpaHeH-
Hbrt\.{H rBJrsrorcrr noAturlrrHHKH c rpy6xoli fluro
u caMocMa3brBalouluecg.

r84

tUHnHHKOB,  B r {OTOpbIX 3aKpen-
J IeHHas Ha Ba, Iy  BaHHa nepe-
MelqaeTCfl OTHOCLITCJIbHO He-
nognux<uoli rpy6xu. Jlac,'ro,
nocrynnBrxee no rpv6xe
B BepxHro lo  BaHHy,  cN la3btBag
BKJiaAb[I,  CJIUBaeTCg B HHi{{-
Hroro BaHHy. 3ror npouecc
npoxcxoAHT uenpepbrBHo.

KpyroBopor MacJIa npi t  ca-
MOCN{a3btBaloll letucq no.tlrxtrn-
HuKe (puc.  IV.70)  ocv iqecrB-
,,lqeTcr 6"rarO,4apa UeHrpo5eX-
uouy eQQexry. f ipu BpaureHHu
BaJIa tvIaCJIO, SaJIHTO€ B HHXi-

HIOrO BaHHy, nocTynaeT qepe3
paAHar'rbHbre oTBepcTur B HHifi-
seri qacru HanpaBJlrrrouero
[otca, Hl\{erculerocg Ha BaJ]_V,
OMbIBAET CEIMEHTbi NO]UIHN-
HI{Ka r i  i loAHr.rMaeTcq B BeItx-
Hloro BarrHy. OtcrcAa :\racJro
CTEKAET B HI,I)KHIOIO BAHHV.
Taxoir  npouecc nporrcxoaur
HenpepbrBHo.

B seo6xoAllrrltrx c,'rvqarx,
onpeAeJlrer\lbrx TenJIoBbr\t pac-
qeToM, B qenfi ut{pKy,'rf lutlH
I\IaCr'Ia yCTaHaBnHBaIOTCfl Ma-
cJroox,rraAHTe.nu. [.nn Bcex rti-
I IOB MaC,'tgHbtX nOAIXIinHIIKOB
BKJIaAbiIXH C/leAyeT 3aJil{Barb
6a66nronr  MapKH E-83.  nnn
KOHTpOIS TerunepaTypbr ]rcTa-
HaBJTHBaTOT repMoMeTpbr con po-
THBJIeHHS H TepMOMeTpHqe-
cKHe cHtHaJrH3aTopbr.

' I ' lpn noAurHnHHKax Ha
xH,uxoft uac;lgHoft cMa3xe
ylrnorHeHHe BaJra Ao,Tx(Ho Sorrr
BecbMa HaAelKHbrM.

B rex cJlyr{atx, Korila
Bo.u,oroK AocraroqHo qrrcruli,
T.  e.  ecJrH coAepxaHue B3Be-
uleHHbtx B Bo,u,e qacTtru lre
npeBbrrxaer  0,1 e l  t t ,  y  oreqe-

crBeHHbrx r-vp6nH c BepruKatbHbrM Bar.'rorr
o6uqgo ycraHaBJruBalorcf l  noAi lHnHHKrr  c  pe-
3r.rHoBbrMH BKJraAbruaMr.{ Ha soAgHot:r cNra3Ke
(pHc.  IV.7 l ) .  I (oHcrpyxrr . rBHo raKHe no- t iur{n-
HI IKH 3HaqLITeJIbHO npoqe l {acJr tHbrx,  Ho i r  oHH
rpe6yrcr co6.nrc4eHut onpeAeJreHHqrx yc.loauit.
Ba,r s 3oHe noAlrunHuKa .[or]KeH 6url o6,'ur-
uoBaH Hepxanerculeft crar, 'rbro. f lpo4o.naHste
KaHaBKH B pe3HHOBOM BKJIaAb[Xe He C,leA-VeT
BbrnoJrHflrb cKBo3HbrMr.r (cr'1. pHc. VI I .28) .
B HuxHefi (nuxogHoii) .racrN ex,'raAbr[ra npeAy-
cMarpHBaercq o6t,eAnHqIouIag Ko"'rbueBafi Ka'
HaBKa H noAnnpapu-\nft noflcoK. Sror noRcox
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aorx{eH o6pa6aruaarlcn 3anoAJIlluo c ocHoB-
rioii pa6oueli noBepxHocrblo BKJIaAblua HJtt 't
c o6ngsxoft se 6onee 0,1 utt. Eonrurne o6HHsxI.r
B noqcKe BbInoIHfTb He c! ' IeAyer '  TaK KaK npH

] 'BeJHqeHHOM 3a3Ope Bo3pacraloT cKo-
pocTH BoAbr B noAIXHnHHKe, I lol{HxaeTcg

raBJteHHe o  aepxHef i  BaHHe H ronBJ lqercs

onacHocTb MeCTHOTO noAropaHug pe3HHbl

BCJIeACTBHe HepaBHOIuepHoro  cMat lHBa-

HI , I f l ,

PesHHoslr i l  BKJIaabllx noA[l i ' I I IHHI(a

COCTOIIT H3 HCCKO.IIbKHX CCKTOPOB.

KaxAuii ceKrop npeAcraB.rser co6ot?
H3orHyrylo no oKpyxHocrH noA[I I{nHuKa
cTanbHy lo  [ racTLIHV C npI {BV, ' IKaHH3HpO-
saHHofi x seri pesunoi'r. t{nc.no ceKro-
DoB ri r.rx Bbtcora h sasucgr or raa'
i r e rpa  D  noxu lnnH l { xa  (pu ,c .  IV .7 l )  t l
onpeAeJlstorcn no ra6"r .  IV.43.

Heo6xoAuutrii pacxo.4 Bo,{bl AJIfl noJ.-
ixHrrHI{Ka onpeAe,lserct renJIOBblM pac-
r{eroM. !,nar,,terp rpy6onponoAa, no xo-

T a 6, ' r  H u a I \ / .43.  Hoprua.nnaoBaHHble
pa3MePH (s ttt+t'|- BXnaAbIUa

pe3l.lHoBoFo noAulHnHHKa

920+ 0' 25

$/g-r-0' 25

1020+0'25

6ecnepe6ofiHatr noAaqa BoAbt, raK KaK B cr' ly-
qae ee orcyrcrBlrs pesuuonutfi noAIxI{nHHK H3-3a
csoefi HerenJronpoBoAnocru cpa3y )Ke noAro-
paer n BbrxoAr.rr H3 crpoq. f loerolty B cucreMe

Prrc .  I \ ' .72 .  l lo4urunHux ryp6uHl t  f l rqs t tH lcxo f i  f3C

noABoAa cr\{a3Kr1 HapsAy c ocHoBHblM nnraHHert
uago o6r sareJl L,IIo npelycMarpHBarb pe3epB Hoe.

Ha puc.  IV.7 l ,  ^ l  noxaaano ocHoBHoe y[J lor-
HeHl,re noA[rHnHLIKa, npeAoTBpaqa]ouee npo-
reqKH BoAbI H3 BaHHbI npH Bpau{eHHLr poropa
arperara. KoHraxrHpyIouLIMH noBepxHocrqMH
sBirtlorcr HepxaBelou{at craJlb (uuxHuft .nHcr
ynopHoro KoJIbua ,l) H pesuna (xo.ntuo 2).
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TOpOMy BoAa nOCTynaeT B BepXHtoIo BaHHV
noAlrHnHr.rKa, oripeAelrercfi no qopNlyJle

d: (2,5:-3) l fD un, (rv.20)

rAe D noAcraBrqercfl B .trx.
OcHosHoe rpe6orauue, KoropoMy AoJIIKHa

y,lloBJrerBopsrb cHcreMa no,[BoAa cMa3KH, -
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I - Ia  puc.  lV .7 |  ,  I  I  r roKa3aHo peNroHruoe

)'n,'roTHeHHe, KoTopbrM no"'rb3yloTcfl Bo BpeMt{
peBH3HH nOAIUHnHI ' lKa npH OCTaHOBTT€HHOM ar-
perare.  l lo4Hur ' lan porop Ha ropMo3ax,  f iepeKpbr-
BaloT 3a3op a r4 reM caMbrM 3aKpbrBaroT BoAe x3
InrxHefo 6re$a Aocryn r r  Kpbru:Ky ryp6uIrbt .
Taxoe ynJrorHeHHe ycraHaBJrHBalor  B Tex cJIy-
I IAf lX,  I {OTAA NOAIUHNHIIK NOATONd'ICH I I I I )KHH}1

6uedorr.
Ha flrqsnHrcxoii f3C 3Kcn,tyarupyerctl

cerlrreHrsrri i roArrrfirrHHK Ha soAgHoif cMa3Ke
(pHc.  IV.72) .  Pa6oque noBepxHocru cerMeiJ-
roB rroxpbrrbr rpaQuro-xalrqyKoBbrM cJ'IoeNI.
{"la no4aoAa BoAbI npeAycMorpeHbr ABa rp_v6o-
npoBoAa -  ocHoBHoi l  u  pesepnuul i .

13. MacnonpneMHr{K
Macronpuei l rnHKIt  vcraHaB,r l iBarorct  Ha I Io-

BoporHoJrotracrHbrx ryp6HHax (ocenux HJILi
rrrafoHaJlbHux). OHn clryxar A,rs noAarIH H or-
BoAa I\lacr'ta, nocTyllarcqero noI AaBreHHeM or
3o,'rorHHKa pa6ouero KoJIeca K cepBor'toropy,
pacnoJroxieHr{oMy, KaK npaBr.rJlo, B Kopnyce Ko-
neca.  r {epe3 MacJronpHeMHHK cJluBa}orcs TaK)Ke
nporeriKu H3 norrocru pa6ouero KoJIeca. Hau6o-
Jree npocTbtMH H HaAexHbrMfl rrB,' lf l lorcq Mac.{o-
IIpHeN{HI'tKLt, paclloJlafaeMble HaA BepXHHM TOp-
uoM Ba,'ra arpefara (crrr. pllc. IV.l2). l lacno-
npHetl1HHKI.r, OXBaTbIBaIOU,Ue BaJI, 3Har{HTeJIbHO
c"ito)KHee, H no3Tot\{} ' oHH BcTpeqaloTcq oqeHb
peAKo.

B KoHcrpyKIrHLI Mac,'IonpHeMHHKa HapflA)'
c rpy6auu AJIfl noABoAa Macra rpeAycMarpr-
Banrcfl TaK)Ke AeraJIu o6parHofi cBq3H (cu-
cTeMbr BbtKflloqeHHt) oT [ITaHr, cBfl3aHHblX
c cepBor{oropoM, K 3oJIorHHKy. Ha MZCr'toIIpH-
er\,rHHKe HepeAKo pacnoJlafaloT yKasaTe.rlb pa3-
Bopora lonacreil. I(oucrpyxqun MacJlonpueNr-
HHKa 3aBlrCUT OT THna CepBOMOTOpa pa6Ouero
KoJIeca. f lpn nopr-uueBbrx cepBoMoropax [rraHrH,
cBr3aHHbre c [opuHeM, Hapf lAy c Bpau{eHHeNl
coBeprualor Bo3BpaTHo-nocrynareJlbHoe ABH-
)KeHr{e, a npH KpbL'IbqaTblx cepBoMoropax
rrraHfn HapsAy c BpaueHr.reM coBepltralor Bo3-
BparHo-noBoporHoe ABr{x(eHr{e.

Ha pHc.  IV.73 noxa3aHa cxeNla r {acJ lor tpx-
eNlr{HKa H ero cBfl3b qepe3 uITaHru c pa6ovult
KorrecoM. Ha puc.  IV.74 u IV.75 noKa3aHbt
Ntac,ronpl reMr{HXH coBpeMeHHbtx ru4por,vp6nu,
y Koropblx o6ll.{usti l oceeori cepBoMorop pac-
noJIo)KeH g Da6oqeM Kortece. ,Nlac"uonpHet\aHux
Ha Drrc.  IV.75 -  noHH)KeHHoi ' l  n l tcoru.  qa-

CTHTIHO yTOIL' leHHblH B nO.r ' IOCTM Bai la.

l lexay turaHraMrt r.r BepxHHI\I xoHuot\{ BaJa
afperara BCefAa cJreAyer npeAycMarpl{Barb 3Ha-
qurenrusui 3a30p. He4onycrNrto cBtt3btBarb
UITaHfH C BepXHI'tN{ KOHUOIVI BaJIa KaKHMlt-,rU6O
IUIIOHKaMH, IUJIltueBbllU COeAHHeHHelvl HnH ApY-
rHMH ,U,eraJIqI\,IH. 3rO CBf3aHO C TeM, qro 6oii
BepxHero KOHIIa Bad'Ia HepeAKO AocTxfaer l-
2 ua lr npn KalKAoM o6opore BaJIa ulTaHfll
6yayr HcnbrrbrBarb ] '.qap, xoropsti i, c oAsoli
cropoHbr, p a3py[raer Aerad'I H MacJIOnp HeMH I,l Ka.
a c Apyrorl - uepes o6parHyrc cBq3b Bbl3bl-
tsaer HenpepbrBHoe xone6aHne 3oJIorHHKa pa-

186

6o,{ero r(oJreca. Hanpau"rnrculue BTy,qKrr A"rrfl
rrrrarrr AoJI)r{trbt 6srrs -vcraHoB,rteHbt Ha 3HaqH-
reJrbHoM yAareHxH (1-5 .tt\ or BepxHeto xoHrra
BZr'12 leHepaTOpa, T. e. B TaKON{ i\{ecTe, rAe
6oi  sa i la  He3HarrHTeJIeu.

A{ac"ronpNer\'rrJHK, rrrattfu It \IacJlolpoBoAbl
r]pe/lcraBrqrcr co60fi sarrxHyruii 3,'reKTponpo-
eor'If lulHft KOHrVp, flepeceKarclqti l i  crarop reue-
paropa. f loarolry B 3rr.rx rerarrrx 6ylyr usAy-
Ir.r poBarb crr 6,ryxgarcuue roKu, BLI3btBa]o-
il{r.re Hx Koppo3fito. B cenau c 3THI!I B Coe,fl iHe-
HHf lX MaCJIOnpHeMHHKa C r \ raCJlOnpOBOAaMl l  H
nepeAaqaMi.I ycTaHaBJI HBaroTCfl i l3O,'l f l  ulloH Ilbre
npoK"'raAKH I.l BTyr' lKH.

Bsr6op N,racJ'ronpr4eMIrHKa npolr3Boaflr no
cKopocrr{ MacJra B roABorqu{err rp1'6onpoBo:le
J i r raNlerpoM d (puc.  lV.71) :

4 F s
7 t  -  1 1  l t - O ^ '

a  t L u '

rAe F - pa6ouan n"rtouaAb cepBoNloropa pa-
6oqero Korreca e .1t2: s - xoA nopuHs B ,{;
I - npeua orKpblruff HJIu 3aKpbtruR pa6ouero
Ko.rieca n cerc; d -- B ,u. Cxopocrr u npt{HHI\Iaercfl
5 -6 .u l ce rc .

OcHosHsle pa3NIepbt \Itcr-rortpH€trtullxa (ctt.
puc.  IV.74)  B 3aBHcHN{ocrH or  Al {aMerpa Haf iop-
r ro i t  rpy6sr  d .qausr  e ra6n.  IV.44.  Hapvxusrr l
AHarrerp uraHru o6ogHaqeH dr .

T a 6 "'r s u a IV.44. OcHoeHue pa3Mepbl
(e ntn) MacJIonPHeMHHKa

( t \ ' ' . 2 1 )

d 1

100
150
200
250

159
245
325
426

1205
1445
1825
2t55

1450
1750-2400

2900
3200

14. Xo;rocrofi BbInycK

Xonocrste BbtnycKI{ npHMeHqrcrctl o6bl'{ i{o
. { , rq ue6ontr r rHx BbtcoKoHanopr lbt  x  rvp6Hrt  (ua-
nop cBblue 150-200 ru)  npi t  HarHqHu AJI I IHHbIx
r{anopHbrx rpy6onpoaoAos.  OHu ycra l laB' r l tBa-
IOTCfl Ha CnHpaIbHoH KaNlepe Lt c!.-l-v,.1{aT AJIfl OI.-
par{HqeHHfl I loBbrueHtts AaBJIellt{t l a rp-v6onpo-
no4e.  f lpH 6ulcrpou 3aKpblBaHHH HanpaBd' l f lFo-
ruero anIIapaTa KJIanaH xo,IIOCTOfO BblnycKa
6ucrpo orKpbrBaercs, a 3areM MeA,'tettHo 3al{pbl'
Baercf l .  Taxu*t  o6pasou,  l tpH pe3KoM ylv leHb'
ueHHH pacxoAa r{epe3 uanpannnrcquir  arra-
par  cyMMapHsrf i  pacxoA qepe3 ryp6uHl '  I ' l  xo-
jrocroii BbrnycK, r. e. qepe3 HanopHstii rpy6o-
npOBOA, H3MelItleTCg Cp2BHHT€a'lbHO MeAJIeHHO'
H noBbr[reHne AaBreHHtt 6yaer He6orbti lH]t '
O6H.{Ho npH 3ToNl noBbu.ueHHe AaBiteHHtt B rP*\.-
6onpoeole cocraB,'Ifler se 6olee qelt l5-20016
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or crarHrrecKofo Hanopa.  Xo.nocror i  BbrnycK
cHa6xaercq uac,r r f lHbrM KarapaKToM, xoropl t t i
nO3BOIteT el\ty OTKpbtBaTbCt TOr'lt 'KO npH 6St-
cTpoM 3aKpbrBaHHH HanpaBJrruoulefo annapara,
I(OfAa BO3rlOx{HO Cy[leCTBeHHOe I]OBl)l lUeHHe
xaBJrer{ rJ f l  .  f lpu r l reAJreHrroN'r  ABHxeHHH uanpaB-

"r r r rcur ,ero annapaTa KaTapaKT Heno,r tBHxeH,
a xonocrori BbrnycK He orKpbrBaercrr.

Ha ouc.  IV.76 noxa3aH coBpeMestrst f i  xo-
.nocrori Bbrn)'cK Ariai\rerpor!1 600' ,uu, paccLlu-

raHuuli Ha MaKcr,tMa.nrsuft pacxoA 7,5 uslcerc.
BxoAHun KoJreHoM xoJrocrofi Bbrnycx Kpenr.rrcs
K cnr4pa"rrbHoft rauepe.

OnpeAe.nsrculuu pa3Meporlr xoJlocrofo Bbr-
nvcKa sBJrseTcfl Ar.raMeTp npoxoAHofo oTBep-
crHr ero Kra[aHa Dx. Xoa KJranana o6uqso
npHHglvraror sx :  (0,25-:-0,3) Dr.  f lo xapaxre-
pHcrHKe xoJrocroro BbrrrycKa (prEc., [V.77) onpe-
Ae-rrrrror npr4BeAeHubrii pacxo4 QL u n3fcerc.
Cneayer uMerb B BHAy, trro BbrxoA H3 xoJlocroro
BbrnycKa noA ypoBeHb HHxHero 6teQa yBenn-
tlrrBaer pacxoA Q1' Ha 3-5%. Harfl.rr.re Ko,'reHa
Ha BbrxoAe H3 xo,'IocToro BbrnvcKa yNleHbulaeT
p a c x o A  Q 1 "  H a  5 - 1 0 9 0 .

.ILeficrsHrerrHHfi pacxoA qepe3 xo.nocrofi
BbrnycK paBeH

Q*:  Qr.o l {  nr (  a{  a3 lcerc,  ( l \1 .22)

rAe € - orHocr.rreJrbHoe noBbrrueHue AaBJreHHfl
n rpy6onpooo,4e, o6u'*to € :  0,15-:-0,20; H 0-
HoMnHar'tbHurft nanop n ,ru.

s

Pnc.  IV .75 .  Mac, ronpuer rnux  ryp6unsr  Caparoecxof i  f3C

MaxcHrvransHtrri pacxoA Qr, roropsrii lo,q-
;KeH nponvcKaTb xo,' locroi.t BbrnvcK, oI]pele-
i-rf iercfl no rpoplrl, le

/  T - \
Q , : Q o { l _ _ + ) ,  ( t v . 2 3 )" - \  t  I

s .qecs Qo -  r \ {aKcuMalr ,suf i  pacxol  qepe3 ryp-
6NHy a nalcex; I, - npelta 3aKpbrrl.rs Ha-
i lpaB,r t rcu{efo annapata,  o6ecnev} iBalouee npH

HAJMIJV XOJIOCTOTO BbrnycKa AonvcTHr\Ioe no-
BbrrrreHHe AaBJreHHfi H CKOpOCTH BparqeHHr,
B ceti ? - opeun 3aKpbrrr{s HanpaBnriourefo
as*afpara, Koropoe" o6-ectreqn,ro 6ur ry iKe Be-
"[uqr.rHy noBbrrrreHuff AaBJreHHs npH oTcyTCTBfi r{
xo.rrocTofo BblnycKa, B ceK.

Bpeun ?n5 onpe4e.nqrcr no Qopnry;re

' r -
I  S -

g lanz"3(l + o,sp)l
I B21V ,  ( l \ i .24)

rAe B - AonvcrnMoe orHocaTeJrbHoe noBbrrxe-
HHe CKOpOCTH BpaU{eHHr arperaTai no - HoMr.r-
HaJrbHafl cKopocrb BpaureHufl a o6l.uuu; GDz -
Nlaxosoii MoMeHT poropa arperara n T. :u2; ,\t -
lvloulHocrb Ha Balry ryp6HHlr B KBm.

Bpernlx I onpe4enrercfl no Qopruy;re Henpfl-
r{ofo frrApaB,'rHqecKofo }'Aapa:

\ l  / , ,
,  (  I \ ' .25)

9H oo
s r ,

3 lecb  4Lu -  cyMr \ ra
crKoB rpy6onpono4a

npox3BeAeHul i  gnuu yua-
Ha cKopocTb BoAbr B HHX

1 8 9
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B ,u2lceK; o -  xapaKrepHcrnKa rpy6onpoBoAa,
npI{rreM

t-
- !
|  |  : t -  - - - -

l /  |  J - F
t 5

Taxnlr  o6pasou,  Anar{erp xorocrofo Bblnycxa

, t -  
V a;,I u;o-+u

Qr . l t .  ( 1 V . 2 7 )

f locre o[peAeJreHuff ,4uaMerpa D, yrouHnor
pacqer rapaxrui r  peryJrHpoBaHHf l  c  yr{eroM
xapaKTepHcTr]K xor'rocTofo BbrnycKa H Typ-
6ugr,l.

f lpuueHeHue npofpaMMHoro ynpaBreHHrr
jIBH)KeHHeM KJraIIaHa XOJTOCTOTO BbrrrycKa MoiKeT
yMeHbrxHTb pa3Mepbr xoJrocToro BbrnycKa.

f lpu npoexrupoBaHru xoJrocrb lx  BbrnycKoB
Ha,I,O npeAycMaTpHBaTb BO3MO)KHOCTb nOAaqH
BO3AyXa nOA KJIanaH H npHrueHflTb racHTedlr,r
gHeprHH BbrreKarouleri soAlr.

15. K.nananu cpbrBa BaKyyMa
f lpH c6poce Harpy3KH r{  pe3KoM 3aKpbrBa-

HHH HanpaBflqlou,efo annapaTa B noJIocTH pa-
6oqero KoJIeca Bo3HHKaer pa3pexeHHe, Koropoe
npH HeKoTopbrx ycJloBHflx AocTHraeT BeJIHqHHbT
noJlHofo BaKyyMa H npHBoAHr r( HapyneHHio
cn.loltrHocrn noroKa. Bclea 3a 3THM noJ'rocrb
pa6ouero KoJreca 3anorlHsercx ao4ofi, ABlr;xy-
qeficg H3 orcacbrBanqeii rpy6u K 3oHe pa3pe-
x(eH r.r r. Bos s H xaer o6p aru ul'r yAa p ABHxyulefi cs
c AocraroqHo strcoxoil cKopocrbro BoAbr o pa-
6ot{ee KoJreco, qro r{o)Ker nphBecrn K pa3pyule-
Hnrc ryp6uHu. Bo us6exaHrle groro ycraHaBJrH-
BarcTcq KrrraflaHbr cpHBa BaKyyMa, KoTopbre aB-
TorrraTHqecKrr oTXpbrBaloT AocTyrr arlrocQepHoro
Bo3lyxa B no"rlocrb pa6ouero Koreca H 3THM
cpbrBaror BaKyyt\r, ecrrH oH Tat\r o6pasverca.
Oco6oe 3HaqeHHe KJranaHbr cpbrBa BaKyyMa
H I\t eror Ar'r r noBop orH oJr o[acrH tr x ry p 6u H. LI ro6 u
s{Sexr or K.nanaHoB 6un uan6onrurNu. HX
cneAyer ycraHaBrr.rBarb Bo3Mo;Kso 6.nnxe x ocu
afperara, T. e. K rofi 3oHe, n xoropoft BaKvvM
I.IMeer Hau6olrruyrc BerHqHHy. Iloarouy,, 

-Ha-

npHIuep, MoX{HO OTlreTLITb, qTO KJ'tanarJ cDbrBa
BaKyyMa Ha  puc .  IV . l 2  yc raHoBnen  Henpa-
BHJ IbHO.

B Hacrosulee Bpet\rf i nptlMeHqrorcs KJIanaHbr
cpbrBa BaKyyr \ {a 6ea npuuyaHreJrbHoro npuBoAa,
oTKpbrBarouHecf l  TodtbKo npu Ha, ' IHqHLI BaKYyMa
lron raper ' rKof i  x .nanaHa. TaxHe x.nanaso' , -  *a*
noKa3a,rH HcIIbrraHHg, vAo6uee H Ha.{e)KHee K"rra_

l P
I

t

P u c .  I V . 7 8 .  K . l a n a n  c p b r B a  B a K ) f y i l r a

r_I_a-HgB c npHHyAHreJrbHbrM npHBoAot\r. Ha pilc.
IV.78 noKa3aH HopMaJrH3osaHHsr i i  KJranaH,
a s ta6n. IV.45 4ausr coorBercrByrou{He pa3-
Mepbr.  f lpN ycraHoBKe KJ' ranaHa eio npyx(HH! '
c,'Ie1yer noA)Karb raK, qro6sr or ycl.r"rrHfl P
KJranaH orKpbrBarcq Ha l0 u.u. 3ro coorser-
cTByer Har{arrorKpbrrHfi KJra[aHa npH BaKyvr\re
no.q Hr. rM B npeAs{ax 0,12-0,15 rc l lcnz.

( rv .26)

T a 6 n n u a I\/.45. Pasnrepu (e un) xJraraHa cpbrBa BaKyyMa
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Kax npaBfiJro, ycraHaBJrI{Baror He MeHee
AByX KnanaHoB, pacno.nararr Hx cHMMeTpI-rr{Ho.
06uqHo per ioMeHAyeMar cyMMapHaf l  r rpoxoA-
Haq nflouraAb Kr'lanaHoB cpr,rBa BaKyyMa (n .uz)
p : rBHa

F - - ,  ( l \ ' ; .28)

rAe Q - lraxcnNra,rrrrrlrri pacxoA BoAbr rrepe3
rvp6rrHy s ,+Ffcerc. OnHaxo rroAcr{r1raHHafl ra-
xurr o6pasoM rrnoxlaAb HepeAKo npr{Bo,[nr K He-
o6xognlrocrfi l tpHMeI{flTb 6o,qlurlte K.rranaHbi,
rar{ KaK 6onsure qerbrpex K,'rarraHOB Ha ryp-
6use He ycraHaBJrr4Baror. f lo:rouy npaKrH-
qecxrr cyMr{apHaq npoxoAHas Irnoua,qb Knana-
I lOB COCTAB,I I 'CT

p :  (0 ,001 -0 ,0003)  Q .u2
1 \

(  I \ ' .29)

. i ( l o  \ 7 / - 1 r .

16. OcodeHHdcru np6dKrnpoBaHrq
HeKOTOpbTX MeXaHH3MOB

rHAporypdHH

flpn npoexrr.rpoBaHaH ryp6ur{br B Ka)KAo}I
KOHKpeTHOM CIyr{ae Bo3Mo)r(Hbr pe[reHHt, Ko-
ropbre Bbrure He 6tr.nn paccMorpeHbr. Taxue
oco6esHocrH Moryr f lBHrbcfl pe3yJrbraroM ollpe-
AeJIeHHbIx rpe6onaHufi aaKa3r{HKa, cnequQnue-
cKHx ycJroBari rugpoys,ira, 3aBoAcKoft rpaAuqulr,
noncKa HoBbix peureHuii H r. A. f locxo.nsxy sce
uHoroo6pasue oco6eHsocreii oxBar14rb HeBo3-
MOII{HO, Hr.IXe npHBoAHTCfl HeCKO,lbKO npHI{epOB
HaxoAsqefocrr B 3Kc[Jryarauau o6opyAoBaHHq.

Ha pnc.  IV.6 noxasau o6parnutr f i  rugpoar-
perar l(ueacxofi fA3C, BbrrroJrHeHsuii no AByx-
mauruHnorl cxeMe. !,uauerp pa6overo KoJreca
4,65 u.  O6parrauax rHApoMaiuHHa raKHX pa3-
MepoB ycraHoBJreHa s CCCP BnepBbre. fu.4poar-
pefar cua6xeH KJranaHaMH cpbrBa BaKyyr'vla.
flepeno4 afperara ns ryp6uuHoro pexr.rMa B Ha-
cocsufi npollgBoAHTct c orx(araeM BoAbr Hs
soHu pa6oqero KoJieca. Hanpan.naoulufi noA-
UIHnHLIK uacoc-ryp6I,rHbI rBJrflercfl cerMeHTHbrr'r,
Ha nogxnofi cMasKe. CefMj:sru noKpbrrbr Kayqy-
Ko:rpaQuroBofi uaccoii. Pa6oqee Kor'reco -
cBapHo-JrHToe c uecrblo Jlonacrsus. Vnnorue-
une pa6oueto KoJreca BbIrIoJrHeHo Lt3 Hep)KaBero-
uler? cra.nu. 3oHa MexAy BepxHr4M o6o,qon pa-
6oqero KoJreca u xpuruxofi coeAHHeHa c HlriK-
uuu 6reQou. VnnorseHue saKpbrroro Hafipa-
Brnrculefo anfiapaTa ocyqecTB,'rrercs pe3HHo-
BbrMI.r rrrHypauu. [.nx QNxcaqui.r HanpaBr're]o-
urero annapara npl r  pa6ore rHApoafpefara
B HaCOCHOM peXHMe ,lonaTKH npH)KHr\{arOTCfl
K BepxHeMy KoJrbrry. C sroft ueJrbro noA yrrJror-
HeHHbIe MaH)Kerar\IH HHxHile uanQbr JIonaroK
IIoAaeTcq BoAa HacocoM BbrcoKofo AaBr'IeHufl.
lrlu4unugya.nrnufi BbreM JronaroK He npeA,v-
cMorpeH.

Enq BblcoKoHanopHbIx paAHa.IIbHo-oceBbIX
ryp6Hn, KaK npaBuJro,  npeAycMarpHBaercn Bo3-
MOX{HOCTb CMCI{bI  I , t3HOII ]CHHOIO KOJIECA. LITO6SI

ory onepaqurc npoBoAr.rrs 6es AeMoHTa)Ka Bcero
afperara, .4.nn ue6o,rruux KoJrec npoeKrupylor
crenur'rrl KoHyc orcacbrBalou{efi rpy6rr, xoro-
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prrfi nosnoJrfler npn peMonre onycxats pa6o-
qee Ko,' Ieco BHH3, a 3aTeM BbIBoAHTb elo B cIIe-
urrarbHyro rarreperc (crr r .  pnc.  IV. l ) .

Kar yxe orMeqa"qocb, npe!,vcN{arpttBarb nH-
n r{ B uAya,r bHr,rui tr,relt I{ art p aBJI rr ]ouIt x JIonaroK
Her nalo6uocr l i .  Ho B Tex c, lyqaf lx ,  KofAa
tsepxuee KoJIbuo o6r,eAgggerctr c BepxHHr{ noff-
coNr craropa (c iu.  pHc.  IV.  l2)  I I  crauoBi l rcq,
C.[ e;]OB 3T€r'l bHO, HeCT'eMHblM' rl HA]'l BI{Aya,l Uit Utt-t

Bbtetl1 06rr3arer'reH. Bltnuuarr "ronarKH Mo)KHo
rro-pasHoMy:, ru6o qepe3 cnHpa. lbHylo KaMepy,
onvcrias r4x npeABapfirer'IbHo e xauepy pa6o-
rrefo xo, f leca,  nu6o BBepx,  qepe3 BepxHee
KO.'rbuo, B ulaxrv ryp6nusr. l loc,lerluee no:-
){o}iHo npH Aocraroqsoii Bbrcore uaxrbl ryp-
6uHu. Cnoco6 BbreN{a "rorraroK ueug6exuo
BJIrrfieT Ha KOHCTpyKUHIO BepXHefO XO,'lbUa
Ha [p.aBJ'r f l roulefo anfiapaTa.

AJ'rr coBperrleHHofo rHApoT)'pouHocTpoeHHq
xapaKrepHo Crp€Ma'leHH€ K yMeHbueuurc o6uleii
Bbrcorbr rr{Apoafperara. 3ro npllBo,u,Hr K yMeHb-
ueHr.1lo ero o6qero Beca H no3Bo"qqer, KaK npa-
BHJ'rO, npHMeHsrb eluHsii Ba.[. c grofi ue"'Irrc
nrry arpefara onuparor .nu6o Henocpe,rcrBeHno
Ha KpblrrrKy ryp6unr'r, . irH6o Ha npo\Ie){-vroq-
Hyro o[opy (cu.  puc.  IV.B) ,  Koropaq,  B cBolo
oqepeAb,  onupaercs Ha Kpbir r rKy.  OAsaro raKoe
peureHxe He BcetAa Mo)Ker 6strr pea"lu3oBaHo.
flpu gaanerpe pa6ouero xoJleca MeHee 5 ,1,
Ko\,rnoHoBKa c onopoii Ha KpbrtuKe 3arpyAHfler
iocryn K rioArrlutlHllxy rlp6liHbl, xorfl TaKHe
I {OMNOHOBKI ' I  H3BCCTHbI.  I  AKAff  KOMTIOHOBKA

HCBO3MOX(HA H B TCX C.I IYI{Af lX,  KOIAA BbICOTA

afpefaTa CneqlaJIbHO !Bea' IHHHBz€TCfl '  Ha-

rrpr{Mep AJls pa3MeuleHHl oo.qoc6pocoB B He'
KOTOpbrx 3AaHHfl x COBMeqeHHbIX IHApO3JIeKTpO-
crauqnft. onopa nflTbI, ecJII4 ee ycTaHaB,'IH-
Barb, noJryr{aercrr qp$MepHo nlicoKofi, ue o6e-
cneqHBaercq ueo6xoAIrMas vcroliqneocrL, ar-
Defara.- 

9ro6rr yMeHbtrrfiTb BeJI{r{I.rHy rIIApaBJIHqe'
cKoro ycnntus, geftcreyrcqero Ha paAI'Ia,'IbHo'
oceBoe KoJIeco !I, cJIeAoBaTeJIbHo, Ha llsry ar'
perara, MexAy BepxHHIlt o6oAoM pa6ouero ro-
Jreca r{ KpbrrxKoft ryp6uuu sHorAa npelycMa-
rpuBalor raK Ha3blBaeutrft 4e$neKrop. OAHars'
cJreayeT HMerb B BHAy, qTo oH AoJI)KeH 6Hrl grt-

IIOJ'IHeH OqeHb TOr{HO' B IIpOTI'IBHOI\1 CJIyqae

HrrKaKOfi nOJIb3tl  OH He npHHeCeT.
B KpbIuKe ryp6uHsr  co6Hpanrc l  BcsKofo

poAa npoTeqKH BoAbI r{epe3 pa3ri{qHble HeIIJIOT-

Hocri{.  B noooporHoJlonacrHblx ryp6uHax srl l

nporerrKu yAarqlorcg an6o .apeHa>KHbIMtt Haco'

caMH, l tu6o gtKeKTopaMI{. B paAl ' IaJIbHo-oce-

sux ryp6Httax ApeHa)Kl{btx \ ' texaH}13\{oB MoxHo

I436e>KaTb, eC.[] t  npeAycMorpeTb caMocJII. lB

c KpbIrxKH ryp6uuu e o6qecranutloHHufi Ape-
Ha)KHbrfi KoJIoAeII qepe3 noJIyIo KoJIoHHy cra'
TOpa. MHOrOlerslr i i  onblT 3Kcn,' lyaral lHH IIO/I-

TBeplKAaeT BblcoKylo HaAe)KHocrb TaKOfO yc-

crpof tcrea.- 
B ue.nsx o6,'IerqeHufl pa6or rIpH peMoHTe H

peBu3HH o6opyAonaHHq B IUaxre ryp6t lHst  xe '
JraTeJrbHo npeAycl\toTpeTb cpeAcTea Iuaroft Me'
xaHH3auHI,L B SaSHCI.IT4OCTH OT pa3Mepa Typ-
6usu lr Beca rIoAHHMaeMbIx 4era;left B ulaxre
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npeAycNraTp r{ Ba}oT Kpa H-6aJr xy HJ'r r,1 KoJr brleBoti
perlbc, no KoTopoMy nepeMerqaloTCrr TeJrboep,
Tai lv  uJtu Ko[rKa.  Boguoxstr  H Apyfue peue-
H H q .

[ .nx octr rorpa H peMorrra nporovHoro rpaKTa
ryp6uuu cnHpa,rrbHar KaN'repa H orcacbtBarouag
rpy6a cna6x<arcrcs KJranaHaNrIl nilf l  cnycKa
no4tr .  l lpueMHoe orBepcrue Kr ' ranaHa, o6uquo
nepeKpbrBaeMoe peuerxoil, sauquu,arcu{eii xla-
naH oT 3acacblBaHuq ToflItrKoB, pacfloJlaraeTcfl
B BbreMKe Hau6olee Hr43Kofo Mecra BoAoBoAa.
f lpu pa6ore ryp6uurr  KJranaH 3aKpbrr .  Bos-
MOj ' I {HO pa3rHr{HOe y[paBJreHHe KJranaHoM: pyq-

Puc .  IV .  81 .  I I pNvepb r  HenpaBuJ r rno ro  ( c )  n  npaan l rno ro  ( 6 )
coeA H H eH r'rH :

I  -  Ts ra  HHxHq l t ;  2  -  cQepuuecxu f i  r r : apHKonoArxunHr lK ;
3  -  na .neq ;  4  -  z r . ynxa ;  5  -  r a ra  Bepx r r t t ;  6  -  BTynKa

HOe, gJreKTpr.rqecKoe u r. A. Has6o.nee npocrbrM
H HaAe)KHbIM gBrqercs rHApaB,tIHuecxuri npu-
BOA, npur{eHqeMbril, KaK npaBHJro, B coBpeMeH-
Hbrx ryp6uHax (pHc.  IV.79) .  Bperun yAarreHHe
BOAbr H3 CnHpaJrbHoft xauepu HJrr.r oTcacbrBaro-
ufefi rpycsr corJracHo <Ilpaarnau rexHHqecKort
gl{cnJryararrun eteKTpnqecKux crauquft H cea
Tefi> He AoJIxHo npeBbluarb 16 ,t. Vs srLIX yc-
rosnfi c yqeroM o6t'eua c.nueaer\,{ofi soArt gL,t6H-
paeTcs pa3Mep KJranaHa.

HapsAy c yKa3aHHbrMH oco6eHHocrqr,rz
xHorAa HMeror Mecro n npocro ourl6ouurre pe-
rueHuq.  B coapeueHHbrx KoHcrpyKuusx noBo-
porHo,'ronacTHbrx KoJrec MexaHHsM noBopora
ronacrefi BKJrloqaer cepbrr..r. 3ru ceprrn n sa-
BnCHMOCTH OT KOMnOHOBKU MeXaHI{sMa Mofyr
6urs npaubrMu HJIU Lr3orHyrbrMH (pnc. IV.80),
oAHaKo nsrn6 cepbrH Aonycruru ToJrbKo B nJIo-
cxocrH ee Kar{aHHq. Ec.nl.r )Ke cepbra HsotHyra,
xaK noKa3aHo Ha pHc.  IV.B0,  B,  ro npu 3roM
Heng6exHo Bo3HHKaer MoMeHT, xoropstfi, nsl-
sbrBat 3arlletl lJreHI.te cepbrH, npHBOAHT x AonoJI-
HHTeJTbHOMy rpeHHro H ycHJreHHoMy H3HOCy
BryJroK.

flpu xoHcrpyupoBaHnn MexaHr.r3MoB HapflAy
c npoctoft H yAo6Hoft c6opxofi cJleAyer npe-
Iycl4arpBBarb Bo3MoxHocrb pa36opKH npH pe-
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BH3ru4 H peMoHTe 6es no"'roMxH Aera,'Iefi. Ha
puc.  IV.BI  npuBeAeHbr f lpuMepbr rpaBHJrbHoro
H HerrpaBHJrbHofo coe,llrHesrafi c nolrouluro cQe-
pHqecKoro tuapHKoBofo l toAuHnHHKa. l lp l r
Bb IKOJ IAqHBAHHH NA, ' I bUA  B  COCNTIHCHNI ]  NO
pr4c.  IV.BI ,  a  Her ig6exuo r roBpelKAeHue (unu
no.nouxa) roArxr.rnHr.rKa, nocKoJrbKy orcyrcrByer
ynopHafl Bryr'IKa o, B Koropyro MolKer yneperbcfl
BHyTpeHHee KOJrbuo rroAuHnHr{Ka.

KaK HssecrHo,  B Haqane ryp6uHubrx BoAo-
BOAOB yCTaHaBJrHBarOTCr pe[reTKH, npeAOTBpa-
uarou{ue no[aAaHue B ilporoqHbrfr rpaxr rvo-
6uuu BceBo3MoxHbrx nJIaBalottrHx reJ'I . Pac-

crosHr.{e Me)riAy crep}KIrflMH (no"rio-
caun) peuerKn r l ro>xHo npuHRTb
no cJreAylouteri $opr',ryne:

;  a :  60 -1-  l f  Dt  nu,  (1V.30)

rAe Dl  -  AHaMerp pa6ouero KoJ' reca
B ,U.It.

17. Konruonure ryp6uHbr II
B Cosercxorr Colose npoH3BoA-

crBo KoBrrroBbrx ru4poryp6uH noxa
He AocrurJro roro ypoerii, xoropufi 

|xapaKTepeH Airfl npou3BoACTBa noBo-
poTHoJroIIacTHbrx H paAHaJr bHo-oceBbrx
ryp6nH. Hau6o.nee MourHbre KoBrro- I
Bbre ry_q6xHbr H3roroBreHbr A,rq Taree- |
cxo f i  fOC (c r r r .  puc .  I I I .21) .  Typ6uHa
cocroHT u3 cJreAylou{Hx ocHoBHbrx
y3JroB: pacIIpeAeJrHTers, [recTH Hfor'rb- Iqarbrx 6ecurroKosHx correJr, pa6ouero I
KOJIeCa, BaJIa, HanpaBJIglOUIerO nOA-
IIIHnHHKa, KO)KyXa '{  UeCTH OTCeKaTe-
.nef i  c cepBoMoroporu. Typ6una ata6- I
)KeHa cJreAyrouIHMH BcnoMorareJr b- |

HbrMH ycrpoticroauu: TopMo3HbrM conloM
C H|OJIbqaTbIM 3aI IOpHbl lv l  KJIanaHOM K HeMV,

cucrenori MacJrqHori cMaBKH, lracnxHslruu rpy- |
6onpono4auu, nepe4aueii BbrKJIroqareJlr, rpy- |
6onpono4aur.{ AJIfl uoABoAa Bo3Ayxa, 3arqHrHbrr\{u
sJipaHaM{ 4r. A. l lpe,qycrrrorpeHa pa6ora arpe- {
Tara rpe)KlrMe cllHxpoHHofo Kor\{neHcaTopa. *l

Pacnpe4e.nuTeJIb npeAna3narreH AJIr paBHo- |

MepHoro noABoAa BoAbr K conJraM ryp6nHu u
rrpeAcraBr'rf ler co6ofi eAr.rHyto cBapHylo xoH- |
crpyKllulo, Koropafl cBoHM BxoAHbl\{ Q;laHuert I
coeAr{HeHa c flepexoAHrru narpy6xoM uapoBoro
3arBopa. @;rasqu uecrr.r orBoAoB pacnpeAeJIH-
renq npuKpenJreHbr K coorBercrBylourulr Q"rax- |
uaNr Koxyxa ryp6uuu. I

!,.nr ocuorpa BHyrpeHuefi nonepxHocru Ha
Bxo.qHoM narpy6xe npeAycMorpeH JrroK rra'
ruerpoM 500 ili l, saxpuruft xprnuxofi. ntts I
KpenJIeHHe x QyH4arrreHry cHH3y npHBapeHbt I
JIANbI.

K 4r.ttaHqalr,I orBoAoB pacnpeAeJlHreJIs xpe-
nrrcs [recrb coner'r (puc. IV.82), xoropue x,'t l
, 'ryquefo $opuupoaaHHq crpyn H noryr{ei{Htl
BbrcoKnx gHeprernqecKHx noKa3areJrefi ryp-
6nHu npnurrbr npsMoroqHbrMr.r. B uerqx BbtttB-
JIeHI.rs onrr.{MaJrbHofo BapnaHra Ha o4uoil ryp'
6use vcraHoB,'reHbr nopurHeBbre cofiJla, Ha Apy'
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roii --_c npyiKl{HHbrM ycrpo}icr-
BoNt. I(a;x4oe coil,'ro BK!'noqaeT
l(opnyc 5,  l racaAoK 3,  Hrnty 2,
l \ rac, r r r r rbt i i  cepBot \ {orop,  pa3fpy-
3oqnoe ycrpof icrBo H ApyrHe Ie-
TaJrr.{. Kopnyc cocTorrr r.t3 cBapHo-
Jrr.rTofo Kox{yxa H 3anpeccoBaHHol:i
B Hero cBapuoi i r  KancyJrbr  4,  Auyrprr
xoropoli HaxoArrrcr BCe Mexa-
HH3MLI COIIJIa, pacnor'to){eHHbtc
Ha oAHOM lrrToKe. c o,auoti cro-
poHbr K KancyJre KperrrTcg Hanpa_
rsJrfl loulas BTl,JrKa tr o6TeKaeMb[i
cTaKar { ,  c  Apy ro i r -Kpb r ruKa
cepBoMoropa B.  KancyJa vAep;+i r r -
Baercff uecrblo pe6palru o6rexae_
iuofr  Qoprvur  . l4rna cBr3aHa co [ r ro-
xoM pess6oar,nt coeAuHeHHet\r Ll
N,roxeT BMeCTe c HHM nepeN{eulaTbc,
nocTynaTe-nbHo B Hanpasrslouei.i
BTYJIKe. B KoHcTpyKuHH Cone.rl
npeAycMorpeHa rHApaBJrrrqecKan
pa3rpy3.Ka,  ) 'MeHbualou.ar  ycu-
.qLre, AetlcTBytouee Ha HrJrv B CTO_
poHy saKpbrrng.  f iousl ro vxasaH-
uof i  pa3rpy3Kn n nopruHeasrx
conJrax uMeeTcr MacJqHaf l  pa3-
tpy3Ka, a B CoriJrax c npvx(r.rHHblr\r
ycrpof icrnornr  -  npyxui iuar  pa3-
rpy3Ka.  B o6eNx KoHcrpyK[nrx
pa3lpy3Ka BbrrroJ lHeHa TaK, r {TO
pe3yJrbrrlpyrcqee ycurue, 4eficr_
BYrOUr,ee Ha HfJry, o6ecneqHsaer
3aKpb tTHe  conJ ra  KaK  npH HOD_
lransHor i  pa6ore ryp6uusr ,  ra l  h
npu naAeHHH AaB, l reHHq B MaCIq-
noii cucreMe. B cpelHeii uacru
KancyJrbr ria r.uToKe 3aKpenJreH
KOHyC 6, nepeveuleHneM KoToporo
nocpeAcrBoM TerH c po.ntxolr Z
ocyqecTBJrfleTcrr o6parHan cBfl3b
c SOJIOTHHKOM, ycTaHOBJIeHHbtM
Ha Koxyxe ryp6HHbr. r{ro6u
i.tcKJInql{Tb Bo3AelicrBr.re coceAHH x
crPyfi Apyr Ha, Apyfa, Ha HacaA-
Kax npeAycMoTpeHbr 3ail{r.tTHbte
3Kpaubr /. Kopnyc KalKAoro conJra
TAK)KC 3AII I IJU{AETCfl  SKDAHOM OT
Aericrsl.ts crpyli, orx.'roHeHuurx
OTCCKATEJ' I f lMH.

Tax xax urrbr npH naAeHur.r
AaBJ eH Hfl I\{acJI a HIvteIOT TeHAeHIIH }O
3aKpbrBaTbcfl, To A,'rf l npeAynpe-
)KAeHHs rHApaBJrHqecKoro yAapa
Ha Ka)KAoM cJTHBHoM rpy6onpo_
BOAe 3OJTOTHHKa, yI]paBJ,rrrcueNr
HrJraMr.{, npeAycMorpeH .[poccenb.
ApocceJrHpoBaHHe npoH3BoAHTcf l
I, KOHqe xoAa Ha SaKpbrTHe.

Pa6o.{ee Korreco (puc. IV.g3)
BbrnoltHeuo cBapHo-Jrr.trbtM. Ouo
cocror.rr He 20 xosrueri, orJrnTbrx
u3 crarru 0Xl2HnJI, u gnyx o6o-
AbeB, orxoBaHHbrx t r3 raxof i  xe
craJrH.  Cnapxa npoH3BoAHrcq
ereKrpoAaMn 3A39S/9. KosuH
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o6pa6atuaalorcfl c eHcoxoft creneHbn roqHocrH
H rtr.rcrorbr orAenKH nonepxHocreft .

Ba.n ryp6nuu BbInoJIHeH IreJIbHoKoBaHbll\1
Hs craJIH 40. B eose noAuIHnHI{Ka Ha BaJIy npe'
AycMorpeH xorrueeoi{ HanpaBnslou{Hft noqc AI'Ia'
MerDoM 900 un.

Puc. IV,83. Kosurosoe pa6ovee Ko.rleco

Hanpaenrroulnil noAurIlnHltK - caMocMa3bl-
saloul[iicq, ua xx4xofi NlacrqHoft cMasxe. OH
ycraHaBJrHBaercs Ha Kox(yxe ryp6uHu H co'
crouT n3 cJIeAyIourHx ocHoBHbIx AeraJleft: uy-
ryHHoro Kopnyca, BocbMI,I cerMeHToB c 6a66uro'
gofi sarriexofi, ceapuoft saHHbI (ns 4ryx ua-
crefi) H KpbuuKIi. HapyxHaa ropol'IAarbHaq

Qopua Kopnyca cnoco64glyer nnaBHoM_y orBoAy
BoAbr, c6erarcqefi c-p aOo'tlero KoJIeca. L{u p rynr -

UI{IO MAC'IA B NOAUHNHI,IKE CO3AAIOT PAAHANb-

Hbre orBepcTr.tf l B KOJIbUeBOM IIOSCe Ha Bany ryp-
6NHur. B sanne ycraHoBJIeHbI qerblpe rpy6uarsrx
BOITTHbIX OX,TaAHTeIq.

Koxyx ryp6nuu o6,rerqaer orBoA creKarc-
rueii c xoeuleil BoALI B stlxsnfi 6leQ. Ha xo-
l*iyxe pa3MeUeH ptlA BCnOMoraTed'lbHblX MeXa-
HH3MoB ryp6nHu. B n"raHe oH I4Meer [IecrH-
rpaHHyIO, a B MepHAHOHaT'IbHOM CeqeHI.{H - YAo-
6oo6rexaeuyrc Soprrry. flo yc.nonufllr{ Mol{raiKa
Ko)Kyx pasAeneH na ,ie'rsrpe cexropa. K xaxlofi
rpaHr.r Ko)Kyxa npHBapeHbI rpy6u, K KoropbrM
Kpeltr.rrcfl pacIpeAeJIHreJIb. Ha nepxHeit nno-
cKocTr.l Koxyxa ycraHaBJIIiBaIOTCs Kopnyc nOA-
ur LrnH H Ka ryp6nult, uecTb IIOAIIHnHI'I KOB BaJIOB
orcexarelrreil c cepnonloropoM yhpaBreHuq, 30-
.rorHHKfi ynpaBneHHq conJlaMH I{ npHBoAbr
o6oaruoft cBt3H or coneJl K 3o,' lorl iHKau. Ko-
xyx noJlHocrtrc 6erosxpyerctt.

Orcexare"'IH c"qylKar,q,"'If l  pefyJIHpoBaHHn
noAar{h BoAbI Ha pa6ovee Ko"'leco H coorBer-
crBeHHo cKopocru Bpau{eHHr ryp6uHlr  npu c6po-
cax Hafpysxu. OAHoBpeilteHI{o ollH sBJIflIorcq
cpeAcrBor\{ 3aIIlI. lrbI ryp6uHu oT paSfoHa. orce-
KaTeJIH yCTaHOB,'IeHbI Ha BCeX COIIr'IaX B HenO-
cpeAcrBeHHoii 6.nnsocra or crpyn. Hx 4eficrelte
ocHoBaHo Ha orceKaHHH (nonHoM UJIH r{acrl]q-

Hov) crpyn or xosueft pa6ouero Kod'Ieca B 3a-
BHctrMocrn or BeJIHqHI{bI c6pacueaeuoil Ha-
rpy3Ku. Bce otcexareJll.r ynpaBrflIorcq oAHHM
cepBoMoropoM, Koropbli l no.nyqaer HMnyJIbc Ha
nepel{eqeHue or pefyJltropa. Ceprouorop ycra-
HoBJreH Ha Ko>Kyxe 'ryp6Huu. !,nauerp cepBo-
r\{oropa 300 u*t, xoA ero noplxHs 295 utt. Fpeus
noJrHofo orcelleHuff crpyn npHHqro 3 cerc,
noBbr[reHHe cKopocTH BpaIqeHHs npl.r 3roM He
rDeBocxo,IIHr 400/o .

I(ax.auii orceKareJlb cocrol{T H3 Kopnyca
I.r Hoxa. i loc"reAsuft DbtnoJlHen H3 l{ep}Katseio-
ureri crans H 3aKpenJIeH Ha Kopnvce. I(opnvc
HaAeT Ha BaJI, c KoTopblM coelltHeH UHJII' lHIpn-
qecxoft urnosxoii. flocpe,ucraoM pblr{aroB H rtr
cepBoMorop noBopaquBaer BaJIbI. Perylupyr

AJIHHy rsr, ycraHaBJIHBaIor ueo6xoAl.ltr'luit ea-
3op Mexqy Ho>KaMLI orcexare.neit u crpysMn.
Ha pblqarax npeAycMorpeHbl trp[tJIHBbI Ann
ycraHoBKH KyJIaqKoB-tou6nHaropa, c noMoulblo
KOrOp br x ocyqecTBJl sercq yn p aBJIeH He COn,II aMH.
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1. 3alaqn aBToMarl{qecKoro
per'yJrHpoBaHnc

OcHosuoft Qyuxuraeft aBroNIarllqecKoro pe-
ryJrsropa ruaporyp6uubr eBJlsercq noAAepi*ia-
HHe ycranosneHuoft cKopocrn Bpaureuliq afpe-
fara, T. e. qacrorbl ToKa B gJleKTpoceru. C pas-
BHTI{eM aBTOMaTH3allnU ynpaB,'IeHHq fHApoafpe-
raTaMH pefyngrOpbl CTaJII{ BblnOJIHsTb Tax;'Ke

$ynxqun nycKo-ocraHaBJIl{Baloull.tx ycrpoilcrs,
leficroyrcuux npH AncraHqI{oHHoM yupaBneHI'tH
II.NH ABTOMATHI{CCKH OT COOTBCTCTBYIOIqHX OilC-

paropoB.
B coBpeMeHHbrx ycJIoBLrflx npH 6ontruHx

norrlHocrflx gHepfocrrcreM H gHeproo6teAsue-
uHft, npn sce 6o,ree tltf lpoKolu pagBIirHH aBTolrta-
THSaUHH ynpaBteHHg He TOJIb KO OT.{eJIbHbIMIi af-
pefaTaMH, Ho H qeJIbIMI{ rHApO3,'IeKTpOCTaH-
ur{sMr.r QyuxuuH aBToMarnllecKHx peryrqro-
poB ruAporyp6uH 3HaqHreJIbHo pacuupltJlucb.

B Hacroqulee BpeMs cqnTaercq Heo6xo.u,tt-
MbrM, qro6br pefyJrflTop o6ecneuaBaJl Bo3Mox-
Hocrb rpynnoBoro penynHpoBaHUg HecKoJIbKHX
arperaroB, peanr{saqnro nunylrdoo cl.Icreuoft-
aBTOMaTHKH, no,qAepxaH[e yCTaHoBJIeHHbIX ne-
peToKoB MoulHocrH no rr.rHHqM SJIeKTpOnepe-
4au, pa6ory arperaros u fgc B ueroM, 3aAa-
BaeMyro pasnuqHbrMI{ oneparopaMlr H ynpaB-
JI gIOUIHM H MaIUItHaMH, yCTaHaBJI HBaIoIqHMH H a H-
euro4nefturee pacnpeAeJreHr.{e Hafpy3oK MexAy
arpefaraMH H craHIILrrMH.

Tenepr cyqecrBeHHo MeHqlorcq H ycJoBHq
no,(AepxaHHfl nocTotHcTBa cKopocTl{ BpauleHHfl
afperara - r{acrorbr ceru. B cBsBH co crpeMte-
Hr.reM K orKasy or Bropr.rqHbIx peryJlsropoB
qacrorbr H axrnsHorl MoulHocru na f3C noBbl-
urar.orcs rpe6onaHux K qyBcrBnTeflbHocru H Toq-
Hocru pa6ott pefynqropoB rl lAporyp6uH, x ott-
6opy Han6olee 6.naronpl4rrHbrx crpyKrypHblx
cxeM pefyJlqTopoB rr npnMeHeHHIo Hx orAeJIb-
Hbrx greMeHToB, o6ecne.rusaloq[x y4o6Hoe u
6ucrpoe H3MeHeHHe AriHaMHqecKHx I{ crar}Iqe-
CKHX XapaKTepLtcTHK peryntropa, qro no3Bo-
lser o6ecner{HTb Hauflyquee KarrecrBo pefyJIH-
poBaHHs .

2. Tpe6oeantrs, [peAbsBJtreMble
K peryflcTopaM

Kax yxaaaHo BbrIIre, B Hacrotulee BpeI{fl
ece 6oaruee 3HaqeHHe npHo6peraer Hcllo,rlbso'
BaHue perynsropoB cKopocru rxgporyp6HH
A,'If l peaJln3auHH BecbMa MHoroqucreHHbix yn-
paBJlsloqux sosAeficrsNft. OAsaxo AJIS roro,
qro6u erH aos4eficrButl MorJIu 6urr, eQ$exrI'IBHo
BOCnp H H sTbI peryn srop aMH, nocJl eAH He AoJIll{ H bI
6urr x sroMy npucnoco6,neHat. fu4poMexanu-
qecKr.re perynflTopbl K gToMy N'laJrlonpHroAHbl,
raK KaK ynpaBJlstoulue oos4eftcrBufl AoJIlKHbl
B HHX BBOAHTbCfl B BHAe TeX HJIH HHbIX nepe-
ueuleHufi , uro rpe6yer coorBercrB)rps{HX cepBo-
npr.rBoAoB, npucrpoftxa Koropblx K perynflropy
co3Aaer cJIolKHyIO, a CJIeAOBaTeJIbHO, H Ma,'IOHa'
AexHyIo crrcrer{y ynpaBneHHs.

CosAaune s Conercron Corcge tl sa py6exou
eJreKrporHApaBJIHqecKHx peryntropoB (9fP)
no3BoJrHJIO AOCTaTOqHO npocTo pelxHrb SaAaqy
BBOAa B perynsTop Ao[onHHreJIbHbIX BO3AeH-
crHfi co cropoHbl gHeproc[creMbl I'l ynpaBJlsto-
ullix MaruHH, raK KaS" 3T4. sosAeft-crsnn craJlo
BO3MOXHO BBOAHTb HenOCpeAcTBeHHO B 9JIeK-
TpHqecKylo qacTb peryngropa B BHAe TOKOB HJIH
HanpnxeHufi Heo6ioaHMoft eernqnHbI I ' IJIH Qassl,
a raKxe JIerKo H3MeHgrb pa3JIHqHbIe xapaKTe-
pHCTHKH pefyJlsTopa, r{ro npHBeJIo K ynpou{e-
Hl4rc CXeMH ynpaBJIeHLIfl H yBerHI{eHHIO Hx Ha-

AexHocru. B uacrogutee BpeMs JIeHuHrpa4cxHfi
Mera.nrnqecxuft sasoA BblnycKaer 9neKTpofn-

ApaBnLIqecKue perynqTopbl pa3JIHqHbIX MOAI'l-

Qn xauufi An n ynp aBneH H t p aAIi.a,'I bx_o_-oceB bIM It
(3lP), nonopoiHb;ronacrHbrr\{H (3fPK) H KoB-
nIoBblMH (K3fP) ryp6uHanu. Httxe eJleKrpo-
ruApaBnuqecKue perynqropbl ncex uo4IlQuxa-
uuft 6y4erta uMeHosart 3fP.

3. Cxenau aJreKTpornApaBflnqecKux
penyJrflropoB

3fP o6ecneqllBator ycroftvunoe aBroMarl.t-
qecKoe perynHpoBaHI{e tHApoarperaToB npH
ux pa6ore B cJIeAyIoqHx pexuMax: HHAHBIIAy-
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a./lbHOe peryJll lpOBalll le - I la XO"'lOcTOr\{ XoA-V,
Ha H3OAr.rpoBaHHyro r rafpy3Ky,  na 3rrepfocH-
creMy; fpynnoBoe pefyd'rr.rpoBaHHe - Ha H3O,'I l.t-
poBaHHylo Harpy3Ky,  Ha 3HepfocHcreMy.  3fP
o6ecnequBaror raKx{e Bbr[oJrHeHHe cJreAyrcu{Hx
aBTOMarr . rqecr{ I lx  onepaqur i :  nycK fHApOarpe-
IaTa, ero ocTaHoBKy Ha rro6oM pex(ItMe pa6oTbr,
nepeBoA afperaTa B pe)KHrll cltHxporrHofo KoM-
neHcaTopa H o6par i lo  B ret repaTopHbr i t  pe)KHM,
nepeBoA arperara H3 pelKHMa HHAHBHAyaJTbHOfO
B pexHM rpyilnoBoro pery,'rHpoBaHr.rq H o6parHo,
3aAaHHOe pac[peAeJreHHe Harpy3oK Me]KAy af-
peraraMH npH pa6ore HX B rpynne, oirrr.tN{a,'rb-
Hbr i l  npouecc 3aKpbtrHa r l rp6HHbr npH c6pocax
Harpy3KH, pyqHoe ynpaBJreHf ie afpefaroM npi l
noMoulH MexaHH3Ma of DaHI.IqeHHfl oTKDbtTHfl.
.II,.na aunoJrHeHHrr 3rux QyHKuNii pery,rnropr,r
cHa6)KeHbr coorBercrByroqei{ pe;refiHofi r{acrb}o,
p acn oJ'r ox(eH Hoii B u xa$y en e xrpoo6o p yAo B a H H rr .

3.nexrpnuecKafl qacrb 3fP nurabicrr roxolr
or raxoreHeparopa MourHocrblo 100 aa, pac-
nod'Iox{eHHoro Ha BaJry fHApoarperara H Bbrpa-
6arsrnarculero npfi HoMHHa!'rbHofi cxopocru Bpa-
uIeHHr nepeMeHHbrfi rox qacroroil 50 eq u na-
npsxeHneM I  l0  e,  a raKxe or  cerx oneparuB-
Horo nocrorHHoro roxa f3C (220 s\ H or ceru
co6crBeHHbrx Hyx(A f3C (neperr,reusuii rox, 220
u I l0 e). faapouexaHurrecKafl KoJroHKa ynpa-
BJIeHHI cHa6x<aercg ryp6HHHtrrvr Mac,'roM or Ma-
cr'IoHarropuoil ycrauooxu noA AaBJreHr{eM 25 nau
40 rcflcnz. B Hacrorruree BpeMs paspa6aru-
BarcTCg MacJroHalopHbre ycTaHoBKH Ha AaBJre-
sne 64 u 100 rcl-lcuz.

Huxe npuBoAsrcq HeKoropbre cxerlrbr 3JIeK-
rporr.rApaBJrHqecxux pefyJrflropoe (puc. V. I H
\/ .2),  paspe3 no KorroHKe peryrrsropa (puc. V.3),
a TaKX(e KOMndleKCHbIe CXet\{bI aBTOMaTHT{eCKO|O
ynpaBr'reHHs ru4poryp6uHHuu o6opyAoBaHHeN{,
Ha Koropbrx HapqAy c peryJrflropaMr.{ rroKa3aHbr
cxeMbr I.r gJreMeHTbr aBToMarr.rKli co6crBeHHo ryp-
6ilttrr, MacJroualopHoii ycraHoBKH H BcnoMofa-
reJlbHoro o6opyloeaHHr (puc. Y.4 u V.5). Ha
puc.  V.4:

20-no6ygure.nnHuf i  3o. / rorHuK perynaropa; 2 t  - -
r , rasHrr f i  soJroTHlrK penynrTopa; 22 -  ebt l<ntoqareJrb
qenu  MHO;  23  -  uexauusu  o6pa rHuxcnnse f r :  24  -
peAyKTop  MexaHH3Ma o rpanHqe r ru r  o r xps r rua ;  25  -
c t . r nHaJ rbHb le  J raMnb t  no ro )KeHHq  c ronopa ;  26  -
3neKTpo raxoMe" tp i  27  -  yKa3a reJ rb  o r xpb r rHq  r { a -
n p a B n q r c r { e F o  a n n a p a r a ;  2 8  -  x , l n q  y n p a B r e H H t
MHO;  29  -  6a l . ancnu f i  npn6op ;  J0 ' - ' : nex rpo -
ru4pan .nuvecxu f i  npeo6paaona re , r r  ( 3 f  n ) ;  3  |  -
MexaHH3M o6pa r r ro f t  cBq3 l t  Hac rpo f i x r r  no  Hanopy ;
32  -  o rpau r i q l r r e , ' r b  no  Hanopy ;  J3  -  l <a rapax r
npo rHBopa3 r ' oHHoro  yc rpo f t c rna ;  31  -  san  Bb tKJ r r c -
qaTe t f l ;  35  -  y c rpo f i c rBo  BnycKa  Ro3Ayxa  noA
pa6ovee  Koneco ;  36  -  xnanaH  BnycKa  Bo3Ayxa ;
37  -  so "To r r rHKH ynpaBJ reHr r f i  KJ ranaHoM 36 ;  38  -
3 )KeKTop ;  J9  -  r ep l r ocH fHa rH3a rop i  4 ,  - -  r epMo-
conpo rHBJ IeHr i e ;  41  -  pene  ypoBHr r  r \ { ac ra  B  BaHHe
noAurunHr {Ka ;  42  -  KoHTaKT  yc roo r l c rna  Kon rpoJ ' r f i
cpe3Hbrx  naJ ' r b r {eB ;  43  -  pene  ypoBHq  BoAb t  B
Kpb r l uKe  r yp6un r r ;  44  -  xnanau  np r revHs r f i :  45  -
M a  H o M e T p

flopn.qox pa6oru sJreMeHroB rlrAporyp6xH-
Hofo o6opyAoBaHHfl npH nycKe H ocTaHoBKe
(Hopua,rsuofi u anapui'tHofi), a raKxe npu Apy-
fHx npoqeccax y[paBJreHHfl  noKa3aH Ha cxeNle
nocJreAoBare,'r bHocrn onepauufi (p uc. V. 6) ; cxeM a
3Ta OTHOCHTCf K afpefary c pallHa.lbrro-oceBoir
rr{Aporyp6HHofi.

l 9 8

4.  KoHcrpyx l luH MacroHanopHbrx
ycTaHoBoK

r \ ' lac, ro l ranopHaq ycrar{oaxa ( }1HV) o6ecne-
qHBaer pa6orocnoco6Hocrb cHCreMbr pefyJrfipo-
BaHHq H ynpaBlrer" rHq r l r j {poarperarot \ r .  OHa
cocroHT n3 aKK\/r{yJ'trrropa AaB/'teHHrr (xor;ra) ,
NracJrruoro 6axa c pacro.lo]Ker{HbrMH Ha Herr
Ats)'r,rf HacocaN{r{ c 3J'teKTponpHBoAa}1H, N{exa-
I IH3N lOB  aBTOMaTHKH,  KOI {TpOr ' t b } {O -H3 r {epHTe" r t b_
nux npu6opoB, creuua,r luoft  apNrarypbr n rpJ,-
6onpoeonon. Axxvnylnrop AaB,'reHHfl - cocvJ,,
3anoJ'rHeHHbtti cxarsru Bo3Ayxolr u N{acJIollt B
onpeAeJrer.rHorlr cooTHotueHHt{: o6beM Bo3Ayxa co-
craB,'rser 60-7096 o6urero o6t,erra aKKvrvrv.rrl-
ropa.  3ueprHf l  cx{arofo Bo3j lyxa pacxory-er .s
B npouecce pery,'rHpoBaHr{s H }rnpaB.rreHr.rfl rra
pa6ory cepBoMoropoB cucreMbr.

KpynHue MHy HMeror  aKKvN{y, ' rqrop AaBne-
HHq, cocrogullrfr xe ABvx KorJ'IoB, o,qHIJ H3 r{trx
r\{ac,'ro-Bo3Ayu.lHsui, a lpyroii - no:q-vruusrrl
pecHBep.  B Mac;rqHtr f t  6ax nocrynaer orpa6o-
TaHHOe MaCJIO H3 I-HApaBr'rHr{ecKOil CHCTeMbt.
Vs 6axa Hacocbr 3acacbrRalor N{ac,'to H HafHerarcT
ero B aKKyMy.[ f rop,  coeAHHrrs HanopHyFo r . t
cJr r.{ BHyro Maf r.{cTp a"rr H B 3aMKHyTyro r HAp aB,.'r H -
qecKyr.o cucreMy. rUac,rqHHe Hacocbr pa6orarcr
rlepHoAuqecKu, Bocno,'IHrrq H3pacxoAoBaHHtrit
o6beM MacJIa H TeNt caMbn\{ rroAleprxuBarr 3aAaH-
I Ioe AaBJreHue B aKKyMyrsTope.  3apn4xa r r
nono,IrHeHHe MH)'' iltacJroM H cir{arbrNt Bo3A_vxorr
npoH3BoAHrCfl OT rlerrTpa,rrH3oBaHHbrx cHcTe\t
N{ac,rlrrHofo H Bo3.u,yurHoro xosqftcre f3C. fl ir-
TaHHe 3JreKTpOABHraTete i l  HaCOCOB npeAyCNla-
TpHBaeTCrr oT ceTH MecTHbrx Hy)+(A rrepeMeHHofo
roKa.  l lpunqunua,rbHaq cxeMa I {Hy Aarra
Ha pHc.  V.7.  KoncrpyKuuq I {Hy r . {3o6pax(eHa
H a  p u c .  V . B .

5. Bnr6op H pacqer MacJroHanopHbrx
ycTaHoBoK

Pa6ora pacuupflroqerocfl Bo3Ayxa B Kor,rre
3aTparrl, lBaeTcrr Ha npeoAoJreH]te Bcex cH/'r co-
n pp-Tu-BJeHHr, np HJrox(eHHbrx K nop[] HrM cepBo-
MoropoB HanpaBrqroqefo annapara u pa6ouero
Ko.neca ru4poryp6uHbr u K ApyrHM MexaHH3r!{a}I
cHcreNlbr ynpaBreHHq !i pery"ryIipoBariHfl arpe-
faTa .

Anapui iuoe 3aKpbrrue pefy" ' rupyroulux u 3a-
nopHbrx opfaHoB rYpSHHbr npoHcxo! , r r r  aBToi \ Ia-
THqecKH nltH IroflB,'reHHH H]vlr1y"' ibca oT peJe
N{r iHHMaJrbHOrO (aeapur lnoro)  AaBrerr r {q,  } l r r ) r ic
Koropofo MHy repf ler  cBoro aKKyM) 'Jrrpyrcuvro
cnoco6uocr l ;  ycraBKa 3roro pe"[e npHHlr-
Maercr He rrHx{e AaBreHrrq, o6ecflequBa]ou{ero
HaAe)KHOe 3aKpbrTHe BCeX 3anopHbIX OpfaHOB
rvP6nsu. !,.nt nu6opa H pacqera MHy AoJIIKHo
6;rrr HssecrHo KorrrqecrBo Mac,ra Qnop.u v Qaeap,
KOTOpOe paCXOAyeTCfl r.r3 KOTJTa npH HOpMaJ'IbHorl
N aeapuf iuoM npoueccax ynpaBJreHHrr  fHApoar '
pefaroM. f lpu pacvere MHV o6urqHo npl l r i t t '
N,ralorcrr c,'reAyrcqHe npeAnocbr,'rKH:

1) ne"nr.ruuua Bo3AyrrrHofo o6l,eN{a xot"'ia I/,,
AO,1)KHa O6eCneqHeaTb B CJryqae pacxolla r\1ac"na
tr3 KorJIa B KOr'IHqeCTBQ Qrorrr, * Qorop TaKoe



r { r . {HHMaJtbHOe AaBJTeHH€ pnr in,  Koropoe o6ecne-
I{HBaJIO 6r,t SaXpurue }I 3acTonopHBat-tHe Bcex 3a-
nop Hbr x op ra HoB ryp6i.r ribr ; o6urq uo n p r.r H i lM aercfl
Qnopr,  == 2,5V H.  at  2 Qaeap :  |  ,5V n.  6,  rAe
Vn. o - o6ber{ cepBoruoropoB HanpaBJrfltoul.ero
annapa ra  r yp6HHbr ,
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r ( en I I  o rKpb l rn i l ,  R t ,  -  H3McpeH l i a  o r xpu r r r f i  ( , r r oqHoc ru ) ,  R r ,  -  Hac rpo f i xu  r pyn -
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Mon {noc rH ;  M fC  -  i \ r o ro l )  r l ) yn r roBo ro  c ra r t t 3Ma

2) nonHsrii o6teirr Vo uorna Aor'rrxeH Bbr6H-
paTbcq c yqeToN.{ 3anaca o6r,elta Mac,'ta LV o
B KOTJIe nOCJ're aBapHii lroro 3a KpbrTHrr A.q fi
vcTpaHeHI.lf l  BO3r\{ox{HocTH IIOnaAaHHg BO3A)'Xa
B rpy6onpoBoAbr cHcreMbr pefyJrHpoBaHlrr ;  Be, ' i l i -
qvrHa LVa npr . r r iu tuaercq o6brrrHo paBHoir  0,037o;
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3) npegno.naraercfl, qro npH anapuftHorrl pe-
>xl.rue pa6ora MacrqHofo Hacoca npeKparr.Inacb
lI He npoucxoAr.IT nonotHeHHe KOTJIa MaCJIOM;

4) nocxoJrbKy B npouecce HopMaJrbHoii pa-
6orrr MHV AasieHr..re i.r o6rcnr eos4yxa B Korr,re
MeHrrorcr B Hexoropbrx npeAeJrax, pacqerMHy
BeAeTCfl npH HaHMeHb[IeM 3Har{eHHH HOMHHaJTb-
HOto AaBJreHng;

5) g.nx ynpouleHfiq pacqera BerHriHHa ttpo-
TCqEK MACJIA B CHCTEMC NDHHHMACTCq NOCTOflH.
Holi s paeHoii roii, xoropaq HMeer Mecro rrpu
HaqaJrbHoM AaBJreHHri p0;

6) npoueccbr u3MeHeHHs cocroflHas BosAyxa
B KOTJTe npOucxoAflT no rloJrHTpone H no.4qHHgloT-
cfl ocHoBHoMy ga KoHy ta3oAltHaMIixu p un: const,
t4e n - noKa3areJlb noJruTponsr (n: 1,4);

7) ae.nuvuHa noAaqu Qa uac.nrHoro Hacoca
onpeAeJrrercfl HcxoAff ns au6paHHoro (ea4au-
Hofo) BpeMeHH BoccTaHoBJIeHHfl Har{aJIbHoro
AaBJreHr.rfl p0 B KoTJre nocJre pacxoAa H3 Hero
KoJrnr{ecrBa MacJra Qropr.

C yuerou Hexoropirx .qonyuleHufi o6teu
KorJra Vo onpegurrrercfl no Qopuy.ne

1 /v a -
Qncpn * Qorop

*  LVo,  (V . l ), -tT Prin -l- AP

P o -  L P o

r4e Ap - 3anac AaBreHI4q B KorJre B KoHUe
anapuf tHoro 3aKpbrr l rs ,  Lp :  l - :  1 ,5 rc f  lcaz;
Lpo - nepenan peJre ,{aBJreHHs u,irn nepenycK-
Horo KJIanaHa, Lprr :  2-3 rc l ' lc* tz :  p, ' in  -

AaBJreHHe rrocJle aeapHfiHoro 3aKpbrrr.rf l , o6Hr{Ho
oKoJro 0,65 pu.

6. Tnnopa3Mepbr MacJroHanopHbrx
ycTaHoBoK

Bclegcrane 6o,rsuoro pasHoo6paevfl napa-
MerpoB ru4poryp6uHHoro o6opyAoaanur Bbr-
f lBi4Jracb ueo6xoAtlr,rocrb co3AaHHfl uenofo prrAa
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MHy pasnHuHoft pa6orocnoco6Hocrn c Hopua-
JIH3OBaHHbrMr.r pa3MepaMH H OCHOBHbTMH napa_
MerpaMr.r. [.nr 6olturHx runopa3MepoB MH]'
npHMeHflnTcrr aKKyMyJrrrropbr AByxKoreJrb-
HO|O HCnOJIHeHH',  qTO IO3BOJIf feT pa3MeCTHTb
HX B HeBbrcoKHX floMeureguqx l3C.

Mac;louanopHbre ycraHoBKH H3roroBrqrorcfl
corrracHo |OCTy 8339-62 n BC-284-68,
OCHoBHbIe napaMeTpbl r]x npHBeAeHbr
e  ra6r .  V . l .

O6osHaqeur.rq rHnopa3MepoB MHy orpa-
xaroT KaK ocHoBHbre napaMeTpbt, TaK H KOHCT-

pyKrr.rBubre Qaxropli. Hanpanep, MHV25-2I40
osnaqaer: 6yxnsr - coKpaqeHHoe Har{MeHoBa-
Hne <Mac.noHanopHar ycraHoBKa), nepBbre ABe
unQpsr - o6relr aKKyMy/'rflropa B ;r3, uaQpa a
qHcJrLITeJIe - KoJIHT{ecrBo KorJroB, uu$pa B 3Ha-
MeHareJre - AaBJreHHe s rcl-lc,uz.

I(oucrpyxuxn H pa3Mepbr aKr(yMyJrsropoB
AaE,iIeHHq B OAHOKOTeJTbHO,M !!_ AByXKOTeJTbHOM.'-IIcnoJrHeHHsx 

,[,aHbr Ha puc. V.9 u V. l0 H
s ra6r. V.2.

Vc.noesoe AaBJreHHe pu e ra6n. V.2 eaHo
s rcflcrrz. Harpyaxa Ha 

-QyugaueHr 
Q H Qr

onpeAeJIeHa AJIfl KOTJIa, nOJIHOCTbIO 3ano,'tHeH-
HOIO MACJIOM.

I(oucrpyxuua H pa3Mepbr MacJroHacocHbrx
arperaroB npuBeAeHbr Ha puc.V. l  I  u e ra6,r.  V.3,
3uaqeuurr pu l\arbt s rcflcuz. Pa6oqufi o6reu
MacJIa s 6ar-e cocraBrrer 0.45-0.5 or ero rrorr-
Horo o6renaa.

llac.nonanopurre ycraHoBKH ocHaurarorcrr
BHHroBbrMr.r HacocaMfi (|OCT 10056-70)
c TpeMq BHHTaMH, I 'IMeIOU{IrMH IIUKJIOI{AaJIbHOe
3aqe[JreHHe; ra6apurHsrfi qepre]K Hacoca
npor.r3BoAHrerbHocrbro 5,8 ,t lcerc npHBeAeH
ua  pnc .  V .12 .

[;rr pae.nnqHsrx llHV lrpHr\{eHflrorce pa3-
JII4qHbre HaCOCbI, OCHOBHbie napaMeTpbr xOTOpbrX
npuBeAeHbr s ra6n. V. l .
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7. Asrortrarn3aqxc MacJroHanopHblx
ycraHoBoK

Pa6ora MacJroHanopHbrx ycraHoBoK llor't-
Hocrblo aBToMarr.r3apoBaHa. Vnpan.neune Haco-
caMH ocyil lecTBJIgIOT pene AaBneHHfl, Koropble
B cooTBeTcrBHH c 3aAaHHbIMH yCTaHOBKaMH

AaroT HMnyJIbCbI Ha nycK HJIL'I OCTaHOBKy HaCO-
coB. OauH n3 HacocoB qBJIqercs ocHoBHblttl,
pa6ouuru, a lpyroii - pe3epBHbtM, BKJIIoqarc-
rru.rMcs aBToMaTuqecKI.I npH HHTeHCHBHOM paCXO-

Ae Macna I{3 aKKyr\{} 'nsTopa. B cnyvae cHLI}Ke-
Hrls AaBJreHHr, npn KoropoM 4anruefiurafl pa-
6ora ryp6uHu HeAoltycrnMa, pe,'Ie AaBJIeHhfl
Aaer HMnyJrbc Ha aeapuftHyto ocraHoBKy arpe-
taTa.

B cryuaax rgxe.noii pa6orrr MHy npeAy-
cMaTpnBaeTcs ycraHoBKa [epenycKHblx KJIana-
Hon, o6ecneql,rBatoulHx pa6ory ocHoBHoro Ha-
coca He ToJIbKO npn npepblBHcrol!{, Ho H npH
HenpepbIBHoM BKJIIOqeHHH 3JIeKTpOABHfaTerq
B CeTb.

8. Asroiuar[qecKaq noAKaqKa
BO3AyXa B KOTeJI MaCJIOHanopHOfi

ycTaHoBKH

!,.nn coxpaHeHun pa6orocnoco6nocru MHy
coornoureHue Mex(Ay o6teuauu MacJIa H Bo3-
Ayxa npl,t HopMa,'IbHoM AaBJIeHHH e xorJe Heo6-
xoAHMo noAAepx(HBaTb B yCTaHoBJIeHHbIX npe-
,[eJIax.

,[,aereuue MacJIa B KorJIe noAAep)KnBaercfl
HaCOCOM, BOCnOJIHflIOUII'IM pacxoA MacJIa Ha pe'
ryJrHpoBaHHe I.r Apyrne Hyxlqbl. OAuaxo BcneA-
crBHe yTeqKH Bo3AyXa ypoBeHb MacJIa B KorJIe
B npoqecce pa6orsl MHy npu roM )Ke AaBJIeHUH
nocreneHHo noBbruaercn. f lorepn Bo3Ayxa H3
cHcTeMbI npoucxoAfiT B OCHOBHOM B p$yJlbraTe
ero pacrBopenllf l B MacJIe, oHIl seug6e)KHbl H
BbIsBaHbI HHTeHCHBHbIM nepeMeilrHBaHneM
MacJra B KorJIe Bo BpeMff pa6oru Hacoca Ha
KoreJr. Kpoue rofo, Ilorepg.-_?934yxa nponcxo'

AsT qepe3 HenJIorHOCrI'I B apMarype u coeAI{He-
HHsx Bo3AylxHoro rpy6onpono4a; Hx Mo)KHo
vcrDaHHTb 6o,ree rlqareJlbHbIM IdoHTax(oM 14
Ha.naarofi o6opyAonaHua.

Vreqxa Bo3Ayxa H3 KorJIa MHy npn ycno-
Br4H xoporueit ua.naAxu o6opy.{onauls cpa.BHH-
TeJrbHo HeBeJILIKa, no3roMy anq l3C c ue6ons-
txHM rrucroM arperaroB He 6uno geo6xoAuuocru

B aBToMarH3auI{fl noAKar{KI'{ Bo3,4yxa, teM 6olee,
TITO 3TO BHOCHT HCKOTOPOC VC, ' IO}KHEHHE B CXCMbI

H KoHcrpyK[HH ruAporyp6uuHoro o6opy4oaa-
Hr.rr. B csqsu c aBrol\larl ' tsauueil MHoroafpe-
rarHbrx f3C c 6onsurofi eAHutl'{Hoft Mou-
Hocrblo arperaroB qelecoo6pa3Hocrb aBToMarH-
saIluu [oAKaqKLI Bo3Ayxa s MHV craJla oqe-
nH4Hoft, H B Hacrotu{ee BpeMs paapa6oraHlt H
BHeApeHbI HeCKOJIbKO CXeM aSrOI\'{arHtIeCXOIl
noAKaqKH. OAsn cxeubl l locrpoeHbl Ha I{cnoJIb-
3oBaHHn HMeloqefocs sa l3C Bo3AyLlIHofo xo-
gsftcrsa BblcoKoro AaBJIeHI'If l , npHrreM Moryr
uMeTb MecTo ABa cnyqaff: KolAa AaBJIeHHe B KoT'

2t2

, 're MHV 3HaqllrenbHo Hrix(e AaBJIeHHff B peor-
Bepe Bo3AyrxHoro xoegficrsa Ir KorAa 3TH
AaBJreHHfl paauu. B Apyrl{x cxeMax Bo3Ayx
sa6npaercr v3 cltcreMbl HLt3Kofo AaB,treHHfl
(8 rcl ' lcnz), cxur,raercff H nporaJlKr{Baercq B Ko-
reJr MacJroM noA AaBneHrrelr or Hacoca MHy.

Hnxe npr . rBoAHrcs Hau6o,ree pac[pocrpa-
HEHHAg CXEMA ABTOMATHqECKOH NOAKAI{KH BO3.
Ayxa B KOTeJ' l  OT pecHBepa C AaBJIeHHeM' npi i-
MepHo paBHbrM AaB,'reHHFO B KOT,'re MHI'
(puc.  V. l3) ,  u  ocHoBHoft  xoHcrpyxrueHlr i i
y3eJr aroft cxeMbi - peryJrsrop ypoBHfl
(puc.  V.  l4) ,  vepes xoroprrr i  npoucxoAHr norro, ' r -
HeHHe KorJra Bo3AyxoM. Cxerra geficrayer cle-
Ayrou{r.rM o6pasou: ec!'Irr B KoHqe ouepe4uoir
noAKaqKr.t MacJra Hacocorl ypoBeHb B KoT,:re
noAHHMaeTCrr HeCKOIbKO Bbrrre HOpNra,' lbHoro
(a pesynrrare yrerIKH Bo3Ayxa us xoua), norl-
npyxNHeHusll i nonr'raBoK 2 uepes pbrrra)KHvro
cncreMy 3 lr ronrarenr 4 orxpstsaet xranan 5.
Bo:4yx H3 pecr.IBepa nocr)'raer n ropnyc / pe-
rynflropa H AaJree B KoreJr MHy ro rex fiop,
noKa AaBJreHHe B KorJIe H pecHBepe He cpaBHs-
eTcr lrJrH ypoBeHb 3a cr{er pacxoAa MacJIa H3
KOT,'Ia He CHHSHTCf AO HOpMaJibHOfO. flpU erOrr
nonJraBoK 2 onycrnrcs,  KJIanaH 5 saxpoercn.

Ec.nn KoJIr{qecrBo nocrynHB[Iefo B Kore,:r
3a oAr.tH TIHKJI BO3AyXa HeAOCTaTOqHO, IIHK"I
no,4KarIKH noBTOprreTcq.

9. VcrpoficrBo AJIfl BnycKa
BO3AyXa B sOHy pa60qen0 KoJreca

paAHaJrbHo-oceBofi Typ6[HbI

f lpaxruxa 3Kcn.lryaraul{H noxaga,'Ia, r{ro
paAr{arbHo-oceBbre ru4poryp6uHbl npu pa6ore
Ha HepacqeTHblx pex{.nMax, T. e. npH IIoHH)xeH-
HOI{ HaIIOpe, qaCTrirIHbrX H MaKCLIMaJIbHbIX Ha-
rpy3Kax, pa6oraror uecnoroftso; B nporor{Horl
TpaKTe MalxI,IHbI BO3HHKaIOT nynbcallHl.I AaBJIe-
HHfl pa3Jlnqgofi qacroru H aMnJrHTyAbt, cJIbIlrIHbl
rxyM H YAaPH, BbI3bIBarOuIHe nOBbIueHHyto BH-
6pauurc arperara, yBe.tlHrIHBaercfl KaBHraqHoH-
Has spo3ns. Qro o6ucHqercs HHTeHcHBHbtlt
BpaureHneM noroKa-€a pa6ovuru KoJIecoM, Bbt-
3brBanulr4M noflBJreHr.re Buxps Ha xoHyce pa6o-
qero Koneca I{ B orcacblearcqett rpy6e, xoro'
pnft, npuur.rMafl cnHpaneBHAHyIo Qopuy, Bpa-
ulaercq, nepr{oAliqecKH yAapqq o cTeHK}l H AHo
orcacblBanqefi rpy6u, H Bbr3blBaer 3HaqHTeJIb'
usre nu6paqHH fr.rApoafpefara LI Bcero sI,aHHfl
f3c.

Ans yMeHbIrIeHHl HHTeHcHBHocTH yKa3aH-
HbIX HecrallnoHapHbrx qs,'IeHHit npHMet{flercR
BnycK Bo3Ayxa B 3oHy pa6ouero KoJIeca, r{To,

KaK IIOKa3bIBaIOT HCnbITaHHtI, np14BOAHT rlpli
Hanopax,  oTIur{Hbrx oT pacqeTHoro,  K yMeHbue'
HuFo aMnJrriry4 nr.r6pauNH s 3-5 n 6o"ree paa;
B Anara3oue orxpurufi or 20 Ao 50% (npu pac'
qerHoM Hanope) BrlycK Bo3Ayxa nptlBoAur
K yMeHbuenLrrc nu6paunfi s 2-3 paea. Httercrcl
pa3JIHqHbIe cnoco6u noABoAa Bo3Ayxa B 3oH.v
pa6ouero KoJIeca: HenocpeAcrBeHHo nog pa6o'
qee KoJreco B orcacbrBarculYrc Tpy6y, qepe3

KpbIIrrKy typ6tHst, qep$ KJIanaHbt cpblBa

i
I

I
I

I
I
I
I
I

I



P u c .  V . 1 3 .  C x e u a  a B T o M a -
TH'{ecKofi  noAKaqKH Bo3-

Ayxa B xore.n MHV:
/  -  Kopnyc  peryn t ropa
y p o B H e  M a c r a  P V M -  l ;

2  -  no4npyxuHeHnuf i
non.naBoK;  J  -  pHvaxnax
cucreMa;  4  -  ro rxare ls ;
5 - K n a n a H ;  6 - p e n e
KOHTpOJ l t  MHHHMaJTbHOTO
y p o B H q  B  K o r . n e ;  7 -
QHfl  brp;  8 -  xorel  MacJro-
aosgyurnsl f t ;  A -  Hop-
vaasau f i  ypoBeHb  Macna ;
b  -  ypoBeHb  BKr r ' oqeHHq
pe3epBHoro  nacoca ;  .B  -

) ' poBeHb  BKJ i l oqeHHs  pe -
r e  6 ;  . | . - a n a p u f i H r r f i

ypoBeH L'

lpo6ent uacno

E xonrre l'lHJ

0n
K0 H np ecc0pa

r3c
r l- /cn 
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P H c .  V . 1 4 .  P e r Y . n a r o p
ypoBHt  r ' l a c .na  PVM-1 :

1  -  Kopnyc  Pe f ynq ropa ;
2  -  no4npY>xunesuu f i

non raBoK  H3  opFc reK ra ;
3  -  p t i , r ax<Ha t  nepeAaqa ;
4 - T o . r K a r e n b ; 5 - K n a -
naH Bo3AylrJHr,r f i ;  6 -  x .na'
naH o6parr t l t f r i  7 -  rafr r<a
pe f  ) ' nHpoBK l l  Ha rq ra  npy '
; r<t . rn r r  non;rasxa;  8 -npo6-

r (a  A r r t  Bb rnycKa  cxaTo ro
Bo3Ayxa
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BaKyyMa 6es npr.rHyAuTerrrbHoro npHBoAa, qepe3
no;lufi BaJr fuApoarperara H Ip.

B npaxrHxe JIM3 Hau6o.nsuee npf iMeHeHue
nonyqr4r'r cnoco6 B[ycxa Bo3Ayxa n souy pa6o-
rleto KoJreca qepe3 nonuft BaJ'r ruApoarperara,
c pacnonox(eHHeM KJralaHa BnycKa BO3.rIVXa Ha

O Q

BepxHeM Kour{e BaJa (HaAcraBKr ea"na) ru4po_
afpefara.

Vnpae.neHae KJra[aHoM BnycKa cx{arbrM Bo3-
AyxoM npH [oMorqH 3JeKTpOMarHrjTHbrx 3onoT-
HI, IKOB TIO3BOJIgCT ABTOMATNqECKH NO,IABATb
Bo3Ayx no4 pa6ouee KoJreco ryp6uusr B saBHcH-

MOCTH OT OTKpbtTHq HanpaBJrf l Iou{efo annapaTa
r. rMeHHo npH Tex Harpy3Kax af  peraTa,  KOrna
HMEIOT MECTO YKA3AHHbIC HCCTAIIHOHAPHbI€ f l  B; ] IE.
HUfl,.

Ha pnc.  V.  l5  npnaeAeHa cxeMa aBTor\ {arr lqe_
cKoro y[paBJreHHff  K,r ra i laHoNr BnycKa BO3Ayxa.

c r o

PHg .  12 .15 .  Cxe r r ra  yc rpo f i c r r a
R n J ' c K a  B o 3 A y x a  B  K a M e p ) - p a -
oo  qe ro  KoJ ' r eca  r x4po ryp6 rH  u r :
/  -  HaAc raBr (a  Bad la  r eHeDa-
T o p a ;  2 - x n a n a u  e n y c x a
Bo3A) ' xa ;  3  - -  go .no rn t x -  o r -
K p b r T H q  K J r a n a H a ;  4  - . q p o c -
Ce! ' rb;  5 -  a.r reXrpoMarHI lT
c saule"rxof t i  6 -  3ororHHK
3aKpbrTHf l  KJ ' raI IaHa; 7 -  xpe-
c roBHHa ;  8  -  uapo ro f t  r uap -
H H p ;  9  -  K o H T a K T b r  c r o n o p a ;
10  -  c ronop  BepxHero  no ro -
,KeHH. r r  K f l anaHa ;  / /  -  cepeo -

MOTOp

Kosraxrtr cronopa orKJrroqarcrr rroAaqy cx(aroro
BO3AyXa B CepBOMOTOp KJianaHa npH oTKpbrro\i
nO,'lOX{eHHIl IOCJ'IeAHeIO; B HH)KHe]I nO,lOX{eHti It
Kr ' IanaHa AaBJIeHHe TaK>Ke CHHMaeTCg, eCJIH tt t-
Apoafpe far  He pa6oraer  B  pexu l ie  cHHXpoH-
HO|O KOMneHCaTOpa.

6o slg xI Cxanttu 6osdrlx
I on r.on,ta iny



TJIABA VI

THAPABJI14T{ECKHE 3ATBOPbI  HANOPHbIX
TPyEOnPOBOAOB I '9C

t .  HaeHaqeHue 3arBopoB

3arnopsr npeAHa3Har{eHbl AJIt nepeKpblTl.it
HanopHbrx rpy6onponoaoe f3C c ueJIbIo:

l) nperpaureHur Aocryrla BoAbr K fl.tApo-
ryp6uHe npn HopMaJIbHbrx ycltoBnffx 3Kcutya-
Tarrl.trr, a raK)Ke A"'Is npoBeAeulrr peBl-t3ltft u pe-
MOHra ee y3JroB; 3aKpbrrHe sarBopa npli 3roM
npoacxoAnT B npaKTHqecKLI HenoABHxHoft soAe
(npu saxpuroM HanpaBJIsrouleM annapare) !I ocy-
uIecTBJIgeTcq aBTOMaTHI{eCKH C nyJIbTa ynpaBJIe-
HHrr B o6qeu UHKJIe nycKa Il ocraHoBKH rlrApo-
arpefara r{JrH BpyqHyn c MecrHoro nocra vnpaB-
T C H H q ;

2) nperpaureultl Aocryna BoAbt K ruAporyp-
6use u.nn B HanopHbrf t  rpy6onpoBoA B anapuf t -
Hbrx cJryqasx:  npH pastoHe ryp6HHu H BblxoAe
r43 crpor HaIIpaBnflrouefo annapara, IIpI,I pa3-
pbrBe Ha[opHoro tpy6onponoAa HJIII, naAeHHH
AaBJreHrrfl B KorJre MHy HIr)Ke AonycrltMoto;
3aKpbrrHe 3arBopa npH 3ro1\r npol{38OAHrcs
B noToKe aBToMar[qecKH or HMnyJIbca coorBer-
crByloulux ycrpoftcre.

2. Mecro pacnoJroxeHnq 3arBopoB
.I lecro pacnoJrolKeHur 3arBopoB Ha f3C

o6ycnoe.nnoaerca uer'reBbrM Ha3r{aqenrre}r o6o-
pyAoBaHHfl, tpe6onaultanul 3Kcn,IIyaralrHH no
o6ecneqeuuro HopMalrbuoii pa6orsr rHApoarpe-
fara,  a raKlKe aeapui ius iuu VCJIoBHf lNI I l  npr i
orKa3e n pa6ore HarrpzBr'rf lrouefo afinapara vJrr4
pa3pbrBe Ha[opHofo rpy5onpono4a.

Ha r rpHruroruHnnx l3C sarsopr t  o6sluHo
ycTaHaBJrHBaloTcrr He[ocpeAcTBeHHo nepeA Bxo-
/loM B cnHpaJrbHyro Karvlepv ryp6uHrt.

Ha ssrcoxoHanopHbrx AepuBarrrronsrtx f3C,
HMelou{ux AJrr.rHHbre rpy6onpooo4u, onopo){.i-
ueHr{e H HanoJrHeHHe Koropbrx rpe6yer MHoro
Bpel{eHH u o6telt Koropbtx BMexlaer KoJIHT{ecrBo
BOAbr, AOCTaTOT{HOe AJrfl BbrBOAa fHApoarperaTa
n anapHfiurri l paaroHuurft pexHu, ycraHaBJIH-
BaroTcq,  KaK npaBl . rJro,  ABa 3aTBopa:  oAHIr  B Ha-
rrare HanopHofo rpy6onpono4a rta ro,'roBHoi\{
coopyxeHr.rn y Hanopuoro 6accer isa,  nropot i  -
nepeA ryp6ranol i .

3. Tnnu 3arBopoB

flepel ryp6nuauu f3C s 3aBllcnl{ocrx or
BeJTHqHHbI Hanopa, AHaMerpa rpy6onpono4a'
sKcnJryaraIrHoH HbIx rpe6onau n ii i lIof )'T ycra H a B -

. I I I i lBaTbCq AHCKOBbIe 3aTBopbl  c I IJ IOCKOCKOUeH-

Hbrr\r AlrcKoru (H : 30+- 120 ,tt), gt{cxoable 3a-
rBopbr c nJIocKHI\{ AHcKoM (H :30-:-200 .tt)
H uapoBbre sarBopbl (H >> 200 tt). Cxeltlt ynpaB-

"qeHHfl 3aTBOpal\IH' yCTaHaBJ'l l lBaeN{bll{i ' I  nepeA
ryp6nHaltu, BbInoJIHqIOTCfl B HecKo"tibKHX Ba-
pI.{aHTax H I4MeIor pa3Hble rltnst 6urorfipoBoK
(ru.4panluvecKue, SJIeKTpllqecKI{e, S.aeKTporli-

T  a 6  n u : g . a  V I . l .  T r n u  n H A p a B J I H q e c K H X
3aTBOpOB

! ,er icrny-
h t t t  q  l I

H a  n o p ,
T u n

s a T B o p a

O6ocHoeaHEe
ns t6op  a

T U n a  3 a T B O p a

30-  I  20 ,I{,lrc xoelt ir
3a rBOp

c n.nocKo-
Cl{OUIel l  HblrYI

.l uc r{o It

f lpocrora  Ko l r -
c rpyKqr { l r ,  npocrora
Ui i l ]OIgB! ' ICH I Iq ,  MHH H-

M a f i b H b r e  n o T e p E  I l a -

n o p a

30-200 I
Ar rcKoBbr  H  I

3aTBOp  I
c  n , t ocK I I l t  I

AHCKOT\ r  I
u AByxpf lAHbn\r l
yn , l o rHe r iHe i l l  

j

I

Eonee Bb lcoKaf l

n J I O T l r O C T r ,  3 a  n l l p a -
H l r r ,  B O 3 N I O ) K l { O C T b
c t \ l e l l L ' t  P a 6 o v e r o
yn, ' ro r re I I I rq  6es  oc1 ' -

t l l e H t r r  I l a  n o p l l o r o
l py6o r rpono. la

200
t{ Ebll l le

I I Iapoao i i
3 a r B o p

c p43, , ' tuqHbrr \ r
TLTnOM yn, ' IoT-

s ct t  t t  i i

Orcyrc rnue rHApa-
8Jr H I{eC I( I l X noTep r, '
l taH60.nsuraq n"qoT-
H O C T b  3 a n H p a H H q  n p f l
r ranopar  ss ru le  200 ,a l

l{  u.n rr rr4p u ue-
c x r r i i  ( x o H y c -
Hbr i i )  3arBop

nnn  o6ecneqe t t t t r t
pefyJr  r {pyeLrof  o pac-
xoAa BoAbr Ha sur6F,oc
a ar iuocSe'p1'  un r t  B
6 e s r r a n o p u t r e  B o A o B o -
AbI

I
I
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T  a 6 n u \ a  V I . 2 .  O c H o B H b r e  p a 3

O6og  sa  qeH  ue

3At20-25
34130-35
34130-120
34160-55
34160-95
3A160-120
3A r 60- 120
34220-65
3n220-75
34240-60
34260- 120
3n320-80
3n600-120

1200
1300
r300
1600
1600
1600
l 600
2200
2200
2400
2600
3200
6000

l 320
1470
1535
I 760
r 820
rB20
1820
2390
2120
2600
2800
3150
6380

32
q n

32
40
36
36
36
4B
4B
4B
.+B
60
80

29
40
< A

J+
+o
4t)
4b
4B
4B
.rB
54
60
7B

1375
r550
r650
r820
l 9  1 5
1 9 1 5
l 9  1 5
2475
2530
2685
2900
3560
6550

I 375
1550
r 650
1 BB5
r  9 l 5
i 9  l 5
l 9 l 5
2475
2530
2730
2900
o t + u
7000

700
650
9 1 0
800
800
800

r 000
1000
I  100
I 200
1400
2800

z'fjo
r 370
2325
2540
2540
2895
2975
3 1 0 5
3300

3600

zo+0
I 800
2755
l80i)
t920
1 920
r 900
i 79 i r

Z C J i )

3050
2870
5380

540
470
670
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520
520
500
470
920
790
620
100

* ^
a o a
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700
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ugpu (n nu) ywcxosbrx 3arBopoB
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c..)(

400
325
340
340
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325
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p s

325
375
500
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550
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250
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325
325
325
375
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400
4 t t )

180
700

A
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o
6
o
6
6
6
6
6
6
6
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9 1 0
780
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50
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ApaBrHqecKHe n r .  a . ) .  3arnopbr Aer icrsvtor  or
pa3rr . r r ru l , lx  Hcroqtr r {KOB 3Hepruu:  I {HV l raoro-
HarropHbrx afperaToB, sJrer(TpoMexaHr{qecKHX
npHBoAoB, AaBJreHHn BoAbr H3 HalopHbrx rpy6o-
npoBoAoB.

Cxeurr ynpaBJleHHs AoJIx(HLI HaAe)KHo ocy-
ulecTB.rrflTr, Bce BrjAbr yrrpaBJreHHg 3aTBopoM:
aBroMarr.rqecKoe - npH BbrxoAe fr{Apoarperara
a anapuitHnli pa:roHHltfi pexnrt, AHcraHIrloH-
noe -- c qeHTpaJ'rbHofo nyJtbTa coopyxeHHfl
H BpyqHyro - c MecTrrofo [ocra ynpaBJIeHI.Is,
pacrroJroxeHHoro s6, ' l rsLr  3arBopa.

B ro. [osHrrx coopy)KeHHrx Ha HanopHbtx
rpy6onpoao4ax ycraHaBrrHBarorcq,  KaK npa-
BLrJro, AHcKoBbre 3arBopur. B or,rlHr{He or sarBo-
poB, ycraHaBJruBaeMbrx flepeA ryp6uuofi , cxeMbl
ynpaBJIeHHg 3arBopoB Ha fo,rroBHbrx coopyx{e-
H ri s x BbrcoKoHa nop H br x f3c ao;rxHbr B Kdr lor{aTb
ycrpoftcrna, fapaHrrrpylorrlHe aBroMaritqecKoe
3aKpbrrue 3arBopa ilp11 pa3pbrBe rpy6onpoao.qa.
Taxue ycrpoficrna Ao"II;KHbr BKrqror{arb B ce6f
AarqHK, cpa6a'iunarcquil npn yBennqeHuH cKo-
pocrr.r r.urn pacxoAa BoAbr n rpy6onpoBoAe Bblue
4onycrunofi BeJisqr.rHbr (n cJryqae pa3pbIBa
rpy6onpoeorc) u AarcurHfi HMnyJIbc (a"rexrpn-
uecxufi, ru4pannuuecxui.i ir,. 'rH uexaHuuecxufi)
Ha npI4BOA 3axpblTl t f l  saTBOpa.

B saslcr.rr\aocrn or 4eilcreyroqefo Ha coopy-
xeHHH HaIrOpa,  Ha3HaqeHHq 3aTBOpa H 3KcrIJ Iya-
raulroHHbrx rpe6oaaHHil peKoMeHAylorcr r( ycra-
IIOBKe THIIbI f HApaBJ'i l{qeCKHX 3aTBopOB, yKa-
3 a H H b r e  s  r a 6 r .  V I . l .

4, TexHuqecKr{e rpe6oBaHl{q
K 3aTBOpaM

lu lpaelnuecKue 3arBopbr f3C xar  opraHbl
aeapuftHoft H per\{oHTuoft saulnrH Aoporocros-
ttluX coopyxeunli x o6opyAooaunn AoJIXiHbl
o6,raAars 6onsuoi.r crerreHbro HaAe)KHocru H
AocraroqHoft nnornoctbro npH 3aKpbiror\{ [o,'Io-
iKeHHH,,r ro6rr  rapaHrHpoBarb 6esanapui iuy io
pa6ory f3C u o6opygonaHr{s, a raKx{e Bo3Mo)K-
Hocrb [por.{3BoAcrBa peMoHTrrsrx pa6or FpeBH---
sHf t  Ha typ6uHax H B r ranopHtrx rpv6onpoBo, lax
u B To )Ke BpeMq o6ecneqltearb HanlleIlb[Iee
con poTr4BJreHI.re noTo K,v.

3araopu AoJrxHbr 3aKpbrBarbcs npr{ cKopo-
crflx BoAbr, HMerox-tuX Mecro e anapuiiHutx
cJ lyqasx (paspun rpy6onponola uJtv pa3roH
rn4poarperara). X'laxcur,ra.nruoe Bperls aBa-
pui iuoro 3aKpbrrus 3arBopa,  jcmHaBr ' InBaeMoro
nepeA rvp6nrioii, I laxoAItrcfl B npeAe,'Iax I -

3 ,uun H onpeAeJ'Igercfl no Aonlrgln*onty BpeMeHIl
pa6orlr reHeparopa lrprr pa3fo[ruofi cxopocru
BDAI I I .EHH ' .- 

Maxcur'raJ'rbuoe Bper,rfl anapniiuoro ga-
KpbrTHf l  3aTBOpa, ycTaHaBJIHBaeMOrO B Ha-
qaJre Hanopnofo rpy6onpono4a rxepl iBal l f ioH-
Hux f3C, onpeAeJrrercrr oco6eHHocrs\rn gKC-
lJryarallHH AaHHofo coopylKeHrrfl H ycraHaB-
JrHBaercr B npeAeJrax 30-120 cerc. MuHulr.tant-
Hoe BpeMfl anap uli Horo 3 ar(p brrr.r rr on pe.x,e.tl r ercfl
no 4onycrulrori BeJntqHHc frrApaBd'rrtqecKoro
yAapa B r ranopHoi l r  rpv6onponole.

2 1 8

Bpeua 3aKpbrTrr t  H orKpbrrHf l  per \ roHTHbrx
3aTBOpOB, r {ar{eBpr ipoBaHHe KoTOpbu\rH npor i3-
BOAlrrCfl B yCJrOBuflX ypaBHOBe[reHHOrO .qaBne-
HHrr H npH oTCyTCTBr.Ir.I TeqeHHfi BOAbr, O[peAe-
rqercq gKclrJryaraunoHHbrMH rpe6onauualnr
H cocraBrqer  2-5 uur t .

Pa6ora rHcxoBbrx H uaDoBbrx 3arBoDoB-
npoltcxoAHr npH .lByx KpaHIIHX n.o.49iKgH.48_L --'--

@ sireop:' ttotit i;iil l;;;;;:----*i?bffi:""':-'''-r '-
--TTpor'rexyror{Hoe no.[ox(eHue pa6ouero op-
raHa AJtfl nponycKa qacTHr{Hbrx pacxoAoB
BOAbr, KaK npaBL{JIO, He AO[yCKaerCf .

l lonopor poropa ocyuecrBJlflercrr c rroMou{bro
Kar{a}oIIleroCt CepBOMOTOpa, 3,'IeKrpOnpHBoAa
HJH CepBOMOrOpa C rpy3oBbrM nporHBoBeco\ I .

Kpen.neHue sarBopoB x QyH4aueHry npou3-
BoAHrcq Qyn4aueHrnurlrs 6onrantu. Oreepcrun
B Jraflax Kopnyca npeAycMarpHBa]or Bo3Mol{-
HOCrb nepeMeu{eHr.{fl sarBopa B oceBoil{ HanpaB-
JIeHHri Ha BeJrH'{HHv 10-30 turt, Ter\I caMbu\I

Qyu4aueur 3arBopa pa3fpylKaercrr or oceBbrx
ycunuft, Koropbre l lo"'rHocrblo BocnpHHHMalorcs
HanopHbrM rpy6onponoAoM r.rJIH 6erosHoft cre-
uoii s4auun. K aareopy c oAsoii cropoHbr npu-
coeAHHgercq KOMneHcaTOp r4JIr4 tvtOlrraxslti i
narpy6or, no3BoJrflrorquii npousnoAHTb NIoHTari
H AeMoHTalK 3arBopa. C apyrofi cropoHbl r{epe3
coeAl,tHHTeJIrurtft narpy6ox saraop coeAuHsercfl
c HanopHbrM rp-v6onpoaololt np H noMoult{
cBap  Ku .

Ha \ rexaHH3Nrax ynpaBJreHI4g 3arBopot l
rrpeAycNlarpr{Baercfl cHrHaJIH3aIIHfl KpaHHHX
noroxenuli poropa (1ucxa).

Cucreva ynpaBneHHfl nfiTaercs Mac"'to\l
MapKr. r  rvp6i iHuoe 30 no fOCTy 32-53.

5. OdopyaonaHr.re 3arBopoB

B cocrae o6op1'roeauur fuAposarBopoB,
KaK npaBH,iIO' BXOAtIT CJIeAYIOUIHe alperaTbl
r . r  y3.rrbr:1) sareop; 2) l rexaHusMbl noBopora
poropa (4ucxa);  3) uac.nouanopHat ycraHoBKa
(IIHV); 4) aorouortHstii nacnouacocHi,tfi arpe-
rar (AMHA); 5) .tiexaxuufi arperar; 6) 6afinac;
7) KoMfleHcarop H!'tH tntoutaxuuii narpy6ox;
B) peoiBep c)Karofo Bo3Ayxa;9) r texanualtut
l I IpSBr ' leHI '1f f  3aTBOpONl.

B Hacroquee Bper l f l  Ha HanopHl tx  rpr '6o-
npoBoAax f3C naH6oree urnpoKoe npHI{eHeHI ' re
HauJn p23r'rHtIHbr€ ntolltsuxaul.Ia AHCKOBbIX I' l
[ rapoBbrx 3aTBopoB.

,l l ttcxoaue 3arBopbr c Ird'locKocxo[IeHH bl M
Ar.rcKoM. !,ucroaue 3arBopbr c r, ' toctiocKolueH-
Hb t r l  AHcKor I  noKa3aH l l  Ha  pnc .  \ / l . l  u  V I .2 ;  t r x
pa3r lepbr  H napaMerpbr npl rBeAeHrt  s  ra6r .  VI .2
n  V I . 3 .

I(opnyc 3arBopa .l sbrno"'IHqerct JIttrblN'MJH
cBapHbr\{. 3areopu AHaNIerpoN{ 2600 '+t'tt I ' t 6o,tee
uNIeIor paateuHrti i Kop[yc (Hs lnyx tt,tn 6o'tee
uacreli). f lpu 3roNr Aitf l yAo6crBa c6opxu Ir pa3--
6opxx 3arBopa Kopnyc Hr ' {eer  fopu3ot l raJ lbHbt l l
pa3be\{  (no ocu noBopora 4ucxa) .  Pe6pa
npHAarcT KoHcrpyKuttn seo6xo.{ul\{vto x{ec f -

A U L  I  D .

1
I
I
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I
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{ I(opnyc n[{eer JIanbr r1Jrrfl ycraHoBKH tra QyH-
xarrertre, Qnauusr A,'rrr coeAHHeHHf c HaIIopHblNl
rp1'6onpono.u,oM, npr{JIHBL,I AJls ycraHoBKH noA-
tl lHnHlrKoB r.r narpy6xti 4IIf l npHcoeAHHeHIlq
6ailnaca 2. Euct< sarBopa 7 - n:r'roii Hr'tI.I cBap-
uo-,rHroil, uMeer IIJIocKocKorrleHHy]o Qopt"ty,
6raro.qapr qeMy norepH Hanopa npH orKpblrol\{
3arBope uoryr 6urr cBeAeubr K MHHHMyMy.
/{ucx Hacax{ilBaercrr Ha BaJI u Quxcllpyercr
npr{ nor{ou{H I{HnHHApHqecKux uruSroo. B co-

Puc .  V I . 2 .  Vc raHoexa  AucKoBoro  3a rBopa  c  nJ IocKo -
cKo l l r cHHb lM .4L l cKoM

Bpet\leHr{brx KoHcrpvKur.rtx c IIeJIblo CHLI>KeHIIfl
Beca 3aTBopa A4eK BblnoJrHgercrr 3aoAHo c no-

"'rbrr\r BaJroM. Lns 3arBopoB AHaMerpoM 4 u u
6o.nee Ar{cr{ Bbrrro,'rHflercq Hs yc.nonuil TpaHc-
noprupoBKi . r  H TexHororHr{  npoH3BoAcTBa pa3b-
e)rHbr l r  H3 TDex qacre l?.

l loruunnlrxlr cro,rrxeHi{q B cocrogr H3
,c,peBn,'r acruKoBbrx rr,r n 6pouaosrrx BTyJIoK,
3anpeccoBaHHbrx B xopnyca.  f loAuunsl txu
c .qpeBnnacTHKoBbrMr.r BTyJrKa\lri cMa3blBaloTctl
eoAoii i.r3 rraropHoro rpy6onpoBoAa, c 6poHso-
BbrNlH - rycroil NracrqHoft cuagxoft.

i lc;xLy KopnycoM noAurr{nHuKa H AI,rcKorvI
vcraHaBrtrBalorcfl 6poueosrre KoJIbqa, otpaHri-
t luBaroultre nepeMerqeHlre AI4cKa BAoJIb ocg noBo-
pora. ,{.ra ycrpaHeHHfl f iporeqeK qepes no.4-
uHnHirKlt Ha BbrxoAe Il3 Kopn)'ca 3arBopa ycra-
HaB!'rHBaroTcq carbHuKu. 3arnop ynJIoTHfleTCs
npoSu.lruuM p$HHoBbr\r nrJraHfoM 3, xoropsti i
ycraHaBJrHBaercq B xo.nrqesoir nporoqKe Kop-
nyca 3aTBopa I.r KperrHTcfl K I{eMy c noMoxlblo
nprr; 'Kr'rrurbrx nJrar{oK. Buyrpr ru,'IaHf a qepe3
HHnIeJIb nOABOAHTCfl nOA AaB,'lellrte]\I BO3Ayx

r lJur  BoAa.  Pacurnpnncb,  ur , raHr uu6upaer 3a3op
Me)*(Ay KopnyCOIvI H AHCKOM 3aTBopa.

Cepnomorop 4 co:Aaer rpl,rnuluil MoMeHr
Ha BaJry saTBopa npI,I noi\Ioulrl pblr{ara ,, Koro-
pufi uacaxuBaercrr Ha IIaJI H gaKpen,'Isercq Kru-
Hosofi uunnHApr4qecxoii urnonxoil. l l lapnnpHoe
coe.quHeHHe pbrqara 5 c rsroii cepBoMoropa
ocyqecrB"'rrrercrr naJIbueM n 6pousonoil ery,r'
xoil ua Nrac.irquoi.i cMa3Ke.

Cepnonrorop cocronr H3 UHJIHHApa, ltopluHfl,
Tffrr.r, KpbrlleK r.r ocHoBaHns. KaqaHtie cepBo-
MOTOpa B nJIOCKOCTT{ TIOBOpOTa pblqafa AocrH-
raercq 6.naro4apx tuapHHpHoMy coeAl{HeHH}o
uuxseft KpbnuKu cepBoMoropa c efo ocHoBaHHeM.
Macno B noJlocru cepBoMoropa noAaercq qepe3

ru6xNe IrrJIaHrH UJIH uapHHpHoe coeAI'tHeHHe.
TopuoxeHr.re noptuHn a xpailuax no,lo)KeHHnx
Aocrxraercrr Apocce,'rHpoBaHHeM MacJIa. Xns
yr\reHbrleHHt nporer{eK Ha nopuHe npeAycN{a'
TpI{BaroTcg KaHaBKH LIJIH nopIlIHeBble Ko,IIbIIa.
Tsra e oepxHefi KpbIuKe cepBoMoropa yulor-
Hqercq ca,'IbHHKoBoft Ha6nexoft. VcraHoexa
cepBoMoropa Ha Qyngaueruofi n,'ILIre c noMourblo
pery!'IHpOBOqHbIX UIIIHJIeK nO3BOIqeT npou3BO-
.{HTb ero pefy,'IHpoBKy no Bblcore B npouecce
NIOHTAX(4.

CronopHoe ycrpoiicrao 6 npe,4uasHaqeHo
1,rr QuxcaUvlr l..vcKa 3arBopa n xpafiHfix IIoJIo-
l.r(eHrrsx. Or>xarue cronopa npon3BoAurcq AaB-
JreHHeM r{acJla, cTonopeHlle - rIoA AeucrBI' ie\I
npyx(HHbr.

,{xcxonue garBopbt c nJtocKHM AI'tcKoM.
!,lrcroerte 3arBopbI c n,ltocKI.IM ALICKoM IIoKa3aHbl
Ha pr . rc .  VI .3 u VI .4;  sx pa3Mepbl  H napaMerpbi
npHBeAeHbI s ra6n. VI.4. f l,rocxttft Ancx 2 sbr'
no,rHflercfl npglloyfoilbnoro ceqeHHtt. A,rs
-vMeHbrrreHHg conpOTHBJIeHI.{g riOTOKy riepe.r,
AHCKOM r4 3a HUM yCTaHaBJII' lBaloTcg HenoABHlK-
Hsre o6rexareJlr{ paqnosansHoft Qopurr. Ancxo'
Bble 3aTBOpLI C I Id ' IOCKHN! AI iCKON{,  yCTaHaBJtHBae-

)rbre IIpr{ Hanopax 120 u I{ BbI[Ie, HMeIor ]\{eHb-
unli xoaQQplqueHr conporHBJIeHHti lro cpaBHe-
HHlO C 3aTBOpaMH' HMe}OUIHMH AHCK IJTIOCKOCKO-

iuessoii Qopuu, TaK KaK npH paBHo[potlHou
cocTo_flglg,ll Ar.rcKoB rq"'lqgga _nJlocKoro Al4cKa
rro>KeT 6urt npnuq-Ta MeHbure, qeNl v il,qocKo-
cKo[reHHofo. 3ro o6yc.ltoo.nunaer pal],rtoHaJb-
HOCTb npHMeHeHI{ff ALICKOBbIX 3aTBOpOB C n"{O-
cKulr AHcKom ga 6olee BbIcoKHe Hafiopbl.

B ornuqne or garBopa c nJIocKocKouIeHHblNI
.lHcKoM 3arBop c nJIocKHM AI,tcKoM tiNteer naoii-
uoir pr4 ynrorueHnfi B (peuoHrHoe Ha BXoAe
B 3arBop H o[epaTHBHoe Ha BbIxoAe), (ITo flo3Bo-
.'Iser npor.{3BoAurb 3aMeHy pa6ouero yulorHe-
Hirg 6es onopox(HeHt lq HanopHofo rpy6onpo-
BOAa, nOA SaTIIHTOI'{ peMoHTHOfO yIIJIOTHeHUI{.
Taxaq KoHcrpyKIlHt co3Aaer 6onuu1'to cr€II€Hl;
repMerr.rr{Hocru yn,rorHeHlls H 6o,rsuryn I{aile}K-
Hocrb 3aTBopa.  l lporeuKu qepe3 3arBop yNteHb-
uar ,orcf l  s  5-10 pa3 no cpaBHeHr{}o c nporeqKaMu
qepe3 3aTBOp C AHCKOM nJ'IOCKOCKolxesHOii

Qopur,r. Vxagasssle npel4Myu{ecrBa Al'rcKoBoro
3arBopa c nJIOCKIiM AHCKOM flB"IIt lIOTCtl t lpH ollpe-

.ieJr eH H br X 3Kcn.[-Varalluo l l Hbl x rpe6oaa Hu l.r '  pe -

tuatou{nu $ax'roporl npn o[peAeJIeHIIl{ TI.Ina 3a-
TBOpa B COOplriKeilri lr.

2t9
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Pnc. VI.3. AHcKoiPEiF="arBop c n,tocKrrrr, r i cKoM:  /  -Kopnyc  3aTBopa i

A

3 o0uui
o0mexarnent,

2-;+-f iucK; 3 - 6afi  nac; 4 - cto

Vn,rorueHue garBopa B ocyuecrBrrrercs
lUJIAHTAMH CIIEIIHAJIbHOTO CEIICHI{fl, KOTOPbIE
YCTaHaBJIHBaIOTC' B KOJIbUeBbIX npOTOr{KaX
Kopnyca 3arBopa H Kpensrcfl K HeMy c noMoulbro
npHxr.{MHbrx nJraHoK H Br.rHToB. BHyrpl [IJraH-
roB qepe3 HHnneJrb no,4BoAr.tTcs noA AaBJreHr4er{
Bo3Ayx HJrr.t BoAa. Pacuruprncb, trl.naHrn Bbr-
6uparcr 3a3op N{ex(Ay KopnycoM H AHcKoM 3a-
rBopa. flpu xanope 4o 120 ,4 peMoHrHoe H one-
paTuBHoe yrrJroTHeHHs MofyT TaKlKe BbrnoI-
Hrrrbcr B Br{Ae p$r.rHoBbrx txHypoB r{pyr.{oro
tr, ' tH cIIer(HaJIbHOfo ceqeHHfl H pac[oJlataTbcfl
B NJ' IOCKOCTH TOPIICBbIX CTCHOK AHCKA 3ATBOPA.
Ilpu erou ornaAaer Ha,qo6nocrl B Bo3AyurHoM
xoNrnpeccope u 4pyroft oos4yuruofi apMarype.

B ocra.nrsona KoHcrpyKrrtrq AHcKoBoro 3a-
TBOpa C nJrOCKlr Iu AHcKoM aHa,IOrUqHa KOH-
cTpyKui.i lr c nJlocKocKoruellHbrM ArJcKor\{.

220

Ilxruu,qpnvecxne (ronycnue) sareopu- [-\u-
nHHApHqecKue (xouycHsre) sarnopbr noKa3aHbr
Ha pnc. VI.5 n VL6; nx pa3Mepbr H napaMerpbr
rrpHBeAeHbr e ra6n. VI.5.  I {u.nuH4pHuecxlre
3aTBOpF,I qBJISIOTCTI 3aIIOpHbIN{r{ opfaHaNlrr Ha-
nopnbrx tpy6onpoeogots H npeAHa3Haqenbr rnrr
pelytHpoBaHuq pacxoAa BoAbr or HyJrs Ao pac-
qersoii BeJrr{quHbi. f lponycxr.r BoAbr qepe3 uri-
nl{HApr.rqecKrre 3aTBopbI MoryT ocyulecTB.rrrrrbca
KaK B aruocQepy,  TaK H noA ypoBeHb.

I{u.nnHgpuuecKHe 3arBopbr ycraHaRr'rrrBarcr
ua nogoc6pocHbrx rpy6onpoeoAax l3C, eo:o-
npoBoAHbrx raJrepeflx r.r Apyrux fr.rAporexHr{qe-
cKHx coopyxeHusx. I{u.nuHgpr.ruecxuft sarBop
MO)KeT 6Srrr ycranoBJleH B BepTHKaJIbHol\I it fo-
pH3oHranbHoM noJro)KeHHflx. Kpen.neHue 3a-
TBopa ocyqecrBJrsercrr c noMoulbro paMbr 2,
Koroparr, B cBolo oqepeAb, KpernlTcrr x (rvH:a-
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MeHrHofi onope 8. K parue 2 c Apyrofi cro-
poHbr npncoeAr.rHnercs HanopHblii rpy6o-
npoBoA.

OrxpurHe uurLIHApHrIecKoro 3arBopa
ocyxlecrBJlseTcs nepeMeu,eHIieM K,llanaHa
no HanpaBJrsrorrluM pe6paru Kopnvca 3.
flpu srorrl Me)KAy onopnblM TopIloIvI AHIlua
Kopnyca u xpol,rxofi KJranaHa o6paayerca
KOJrbqeBofi 3a3op, qepe3 Koropr'tft o6ecneqn-
Baercs pacxoA BoAbI r{epes 3arBop. flepe-
MerqeHr.Ie KJIanaHa 3arBopa Ha orKpbITHe
H 3aKpbITHe MOXer ocyulecrBJlgrbcq c no-
MOUIbIO CepBOMOTOpOB HJIII sJIeKrpOMeXaHH-
r{ecKoto npr.rBoAa.

Cepnonoropsr npHBoAqrcq s Aeftcrsne
.qaBJIeHHel\{ MacJIa, noAaBaeMofo oT Mac"Io-
HacocHofo alpefara, uMeloqero ocHoB-
Hoii lr peaepnurri i MacJIflHbIe Hacocbl c

Puc.  V I .4 .  Vc tauogKa AucKoBono sarBopa c  n . r tocKu l l r
A H C K O M
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T a 6. r  r r  u  a VI .3.  OcsoBHHe napaMerpbr AlcxoBbtx 3arBopoB l
O 6 o 3 r t a  q e  l t  I t  e

j { r r a u e r p
3 a T B O p a
I }  C B C T V

( r r o r l t l l a , r t ,
l r b r i , ) , . v . r t

I  I : r r r o p
pacrJe ' r -
i l b U r .  , r t

B e c
3 a T  B O p a ,

Dt

3tr 120-25
: t I130-35

31130-120
34r60-55
34160-91-r
3t r r60-120
31 160-  120
3tr220-65
3L220-7D
:14240-60
34260-120
31320-80
34600- r20

I 200
i300

r300
1600
l 600
r 600
1600
2200
2200
2'100
2600
3200
6000

l , B
3,80

l 3
I B
9
5 ,5
7

? 9

1 0
A A.|+

29
82,5

lB0

C n .
.) <.4

350
500
350
400
.100
350
350
700
600
500
600

9 7

5 ,7535
n  pxx req .  3

120
55
9;t

120
t20
65

60
120
BO

120

I  (c  npo-
ru nonecorr)

z
i
I
I
o
L

2

c , +
5 , 5
7 , 6
7 , 6
7 . 7

I  l , i - r
1 7  , l
2 0 . 5
? ?

1 6 0

[ I p r r l r e q a r r H r :
l .  ! , l r ave rp  A r i cKoBoro  3a rBopa  B  cBe ry  ( l o : r r u t t a . n rn r r f i )  s r r 6 l r pa ro r  H3  yc r ' t oBHs  paBeHc rBa  cKo -

poc re f r  B  3a rBope  r  r py6onpono4e .  Vu r r r r r na f l  c recHeHHe  no roKa  AHcKoNr  3a rBopa ,  HoMr j l aJ rbHb r i l  Aua -
I r e rp  3a rBopa  npHHHMarc r  6o , ruue  A l r aMerpa  r r anopno ro  rpy6onponoga .

2 .  Pac . {e rub r i i  Hanop  yKa3a l r  c  yge ro } ' r  noBb r r re l tH r r  AaBJ reHHt  B  Hanop r ro r l  r py6onpoeo4e  o r  rH -
ApoyAapa  np r r  3aKpb r r r r u  Ha  npaBr r f l I o i qe ro  a  nnapa ra  r yp6uuu r .

3 .  . ( , . na  3 ro ro  3a rBopa  npuMeHqerc r  3 reK rponpaBoA  c  peAyKTopoM.

Ta6nuua  V I .4 .  OcHoBHbre  napaMerpb r  AHcKoBbrx  3a rBopoB  c  nJ rocKHM AHcKo l r

Bpeun,  cex

F

F
o

O =

O F

u >t:\
N \

o s

E ' *

= r ^

- x

C

o

a

ts
a

x o

X '
o r =
G E

F
I

o +

A i

* =

F

G

60
60

> a )

{ L e

O6os  r r  a  qeH  N  e

34n260-160
3In450-80

9 9 q60
60

16
B

200
400

42
90

160
BO

2600
4500

OcHosHsrepa3Mepbr, ,1rr1

O6ogHa . reH  He

3Xn260-160
3Xn450-80

34n260-160
3nn450-80

O 6 o g s a q e u s e t r  I

2600
4500

3040
3810

2870
4800

790
880

I 200
2200

1720
2805

HD 6D 1

L sL 2L 1Z2u
" a

1 1 2

Ru 3I?

48
60

6
6

62
70

950
950

(J6og n a qelr  l r  e

I  150
1300

5030
7420

650
700

2600
4500

2225
3400

575
780

500
550

80
90

500
450

3An260-160
34n450-80
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1
T a 6.n t t  u  a VI .5.  OcHoBHHe napaMerpbr H pa3MepH qHJHHApf iqecKHx 3arBopoB
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3r'reKTpoABHraTeJIs\lH, HJIH OT MaCJIOHanOpHOft
ycTaHoBKH.

Cuctelra yrt paB,'reHr4q 3arBopoM tt{o)Ker 6brrb
3JIeKrpOfHApaBJUr{ecKafl HJtn SneKTpoMexaHr.l-
qecKas. vnpaBJreulre 3arBopoM npor.{3BoAHTct
c noMoIIIbIO MeXaHr{3MOB ynpaBneHl.tg, B COCTaB
KOTOpbrx BxoArT 3oJrorHHK H 3JreKTpolpHBoA,
u Mo)KeT 6blrt asroN{aTHqecKr{M, AHcTaHuI{oH-
HbrM (c ueHrpaJrbHoro nynbTa) H r!{ecrHbrM.
MexaHnslru ynpaBJreHr.rfl garBopoM npeAHa3Ha-
r{eHbr AJI g ocyqecTBneHH g nocJIeAoBaTeJIbHocTH
oilepaqHft B cooTBeTcTBH?r co cxeMorl yflpaBne-
HLlfl.

I{nruu.4prlvecKuft 3arBop cocror.rr H3 Kop-
[yca, KJranaHa, ynopHoro KoJrbrla u ynJroTHe-
HHr?. Kopnyc sarBopa 3 - coapuofi. On c€crorir
H3 rlrinuHApuqecKofi o6etrafirn H [recTr{ paAHaJrb-
HbIx pe6ep BHyrpr.r Kopnyca, Koropbre 3aKaHqH-
Barcrcfl KoHycHbrM AHHrqeM. K ua.nnHgpr,rqecKoft
o6eqatlre H pe6paM cHapy>Kr.r npr4BapeHbi noJrocbr
H3 Hep)KaBercqeil crailv, qBflqroItluecfl HanpaB-
JlflroulriMr.r Aflq Kna[aHa garBopa. KflanaH sa-
TBopa 4 raxxe cBapHoft, cocrolrr H3 qHJrkHApr{qe-
cxoli o6e,{aftru c npuaapeHHbrMr4 r{ Heft cHapyx(H
AByMs QnaHuaun. Bo Hs6exaHHe saKJr HHr.tBaH 14 g
KJIanaHa 4 npu orKpbrrr{H LI saKpbrrrln Ha BHy-
rpeHHeft qHnHHApuqecKoft noBepxHocra ero
nporlrB HanpaBnsrorrlnX pe6ep npeAycrrrorpeHbr
6poHsoeue BKJraAbirxH.

Heo6xogurr,rafl )KecrKocrb Kopnyca KranaHa
sarBopa Aocrriraercs ycraHonxoil pe6ep- Vnror-
HeHI'Ie 3aTBOpa OCyqeCTBnfleTCrr pe3r.rHoBbrMr.r
uHypaMr.r. B Huxseft qacrr.r Kopnyca ruHyp 6
SaKJraAbrBaeTcf B na3 ynopHoro KoJrbua 7,
Koropoe KpenHrcq K Kop[ycy 3arBopa c no-
MOUIbIO IrrnHJreK, raeK H cTonopHbrx 1lrafi6.

224

4255
5585

B nepxireft qacrn peeuuoauii luHyp 5 3aK,'raAbr-
BaeTcg B clreulta"'rbHylo r{aHaBKy B Kopnyce
3aTBOpa.

Cepnor'rorop / c.iryxur npr.rBoAor!{ K KnanaHy
4 xouycuoro 3arBopa rr Kperrurcr Q.naHualtu
K paMe 2. Cepnor',rorop cocrolrr H3 uHnHHApa,
noptuuff, Trfr.r H AByx Kpbrrrex. !,,rx yMeHbue-
Hr.rs nporeqeK MacJra Hs oAiroft noJrocru s Apy-
ryn Ha nopurHe npe.q,ycMorpeHbr nopuHeBble
KoJrbua. Tqra e sn>rHeft KpbruKe cepBoMoropa
ynJrorHfeTcq ca,'ibHHKoBofi Ha6usxofi. -Nlac.no
B BepxHIOrO r.r HI'r}KHrOrO nOJIOCTH CepBOMOTOpa
noAaercs or MHV t{epe3 cne[HaJIbHL're lra-
rpy6rn. VMeHsureuHe cKopocrr.r noprxHt
s xpaft Hux noJlo)KeHrisx AocTr.rfaeTcs ApocceJl u-
poBaHr.ieM- Macra qepe3 cnetlLraJrbHbre ycrpoft-
CTBA.

l l lapoaue aarBopbr. llJapoesre 3arBopbr no-
Ka3aubr Ha pr.rc.  Yl .7 u VI .B; ux napaMerphl H
pasr{epbr npuBeAeHbl e ra6,r. VL6. ll lapoeorl
3arBop cocrouT ua cQepHuecKofo Kopnyca, po-
TOpa c uanQaMH, rroArlHrrHrIKoB cKoJIbxeHilt{,
KJIaIIaHa c yn,'roTHHTeJrbHbrM KOJIbI{OM, y3na
peMoHTHOfO ynJrorHeH[s n y3JIa orBoAa BoAbl
H3-noA KJIanaHa pa6overo yn,'IorHeHHfl.

Kopnyc 3arBopa , /  ssrnorHqercs,  KaK npa-
BHJ'IO, JIHTbIM H HMeer BepTI{KanbHUfi reXHo"rlo-
rHqecxuft pa3beM. 3arnopsr AuaMerpoM 3,0 tt u
6o.nee r{Meror pa3beM Kopnyca B AByx nJIocKo'
crsx r43 yc.noeuft TpaHcnopnrpoBKu. B xopnyce
BbrIIoJIHeHbt pacToqKr.l noA nocaAKy noAIUItrlHI' l-
xoe. B Hnxseft qacrH Koplyca npeAycMorpeHbl
qerbrpe Jranbr AJrr ycraHoBKn 3arBopa ua QyH4a-
ueHr. C nxogHoft cropoHbt Kopnyca HMeercfl
pacTol{Ka c o6Jtrqosxoft H3 Hep)KaBe}oqeft craJl}i,
n xoropofi pacnonaraeTcfl noABl{xHoe KoJIbuo
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T a 6 .n n u a VI.6. OcxoBHbte napaMerpH H pa3Mepbr ulapoBbrx 3arBopoB
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peMoHTHofo ynf lorHenuq.  Ha xopnyce Bbrf ion-
HgtoTcq TpH npHnHBa c oTBepcrHsMH: oAHH -
c exo.qnofi croponbr BBepxy (4rn npucoeAuHe-
xun o6ao4a pa3fpysKu peMoHrHoro ynnorHe-
Hur) ,  qna -  c  BbrxoAHoi i  cropoutr  (nnepxy -

. { " ' I r  npncoeAuneHuq 6ai lnaca,  BHHsy -  Anf l
c, 'rHBa BoAbr H3 r(Opnyca sarBopa npH 3aKpbrroM
peMoHrHoM ynJrorHeHHn). Bo Q.naHue Kopnyca
co cropor{br, o6paueuHofi r arperary, HMeercq
npoToqxa Anfl ycTaHoBr(H ynJrorHHTeJrbHoro
KoJIbua (ce4ra) pa6ouero ynrorHeHue.

P lc .  VL8 .  Vc raHosKa  r xapoBo ro  3a lBopa

Porop 3arBopa 2 cocrour r43 uuJrr.rHApr.rqe-
cxoft qacrn (rpy6sl) u uanQ.l{anQu coeAnHrr}orcq
c poropoM 6orrosHM coeAHHeHr.reM vra*t npn
noMoulu cBapKH. Ha rpy6e BbrnoJrHeHbr ABa no-
, ' Ibtx npHJII'rBa: BBepXy - AJIfl yCTaHOBKH KJIa-
naHa pa6ouero ynJrorHeHnfl, BHH3y - g.Jtfl Kpen-
JIeHHS ynJroTHHTeJrbHoro Konbua peMoHrHoro
ynJIorHeHHq.

I{anQlr poropa Ha yqacrKe conpflxeHHfl
c noIttrunHHKaMH u pacroqKa noA KJranaH o6nu-
uoBbr Bar,orc g nJra H xaM H H3 H epx(aBeuqeft cr ailv .
Ha HapylKrrbre KoHubr uanQ Hacax(HBarorcs
pbrqa rn, 3a K pen,'reH HbIe UHJI J.r HApl{qecKlil\! H KJr H -
HoBbr[{l.r u]noHKaMri. Cepnouoropbr coeAuHfi rorcfl
c pbrqaraMH naJrbrlaMH H ocyqecTBJqroT noBo-
por poropa. f lo.nocrt nog x.nanaHon pa6ouero
vnr'rorHeHHr coe.[HHrercr c nuyrpeHHefi no-
Jrocrbro qanQ, orKyAa qepe3 rugpoxnanaH 5
ocy[lecTBJrrreTcq BbrnycK BoAbr.

Bry;lxl l noA[rI{nHHKoB garBopos 4 sbrno,'r-
HeHbr H3 6poHssr H r.rMeror MacJrgHyro cMa3Ky.
6poHsonne BryJrKH ycraHaBJrnBalorcq B Kopnyc
nonuunHHKoB, Koropbte, B cBolo oqepeAb, ycra-
HaBIUBaIOTCf l  B paCTOqKaX Kopnyca 3aTBOpa.
f,.un onpaHuqeHnr nepeMeureHuq poropa BAoJrb
ocu efo BpauleHnq Ha Kopnycax noAuHnHI,rKoB
c BHyrpeHHeft cropoHsr npeAycMorpenbr ynop-
Hbre KoJtbua. VnlorHeHlre noIrrrHlrHHKoB ocy-
utecrB,'rsercq pe3HHoBbtrvrH MaHxerar\rH. 3asop

15 , '

MexAy KopnycoM noAurHnHHKa H pacrovxoi t
B KOpnyce 3arBopa ynJrorHsercq pe3HHoBbrM
urHypoM.

Pa6o,{ee ynrorHeHHe 3arBopa 3 cocrorlr u:
cQepnvecxoro xJrarraHa tr yn,'rornureJrbHoro
KoJrbua (ceana). K,ranaH BbrnoJrHeH c olberrrHbrr\l
ynJrorHHTeJrbHbrM KoJrbrlortl. B 3aKpbtToM noJro-
)KeHr.rH KJranaH npH)Kr.rMaeTcfl K ceAJry IaBJTeHHeM
BoAbr, no4aeaeuoft qepe3 ulerenoii :asop n no-
Jrocrb MexAy KJranaHoM H poropoM. flpn or-
I(pbtTHH 3aTBOpa BOAa H3 nOTTIOCTH (KJISnat{-
porop> crHBaeTcq r{epe3 KaHaJr B poTope no
cner{HaJlbHoft cnHsHoil MarficrpaJlH, ynpaBdrrre-
mof t  rH.qpoxranaHoM 5 ynnorHeHun.

Ce,q.no ycraHoBJIeHo B pacrorrKe BbrxoAHoro
$,laHua Kopnyca 3arBopa. K.nanaH noMeulaercfl
B uHJrHHApuqecxoi i  pacroqKe BepxHero npHJrr . rBa
poropa H KpenHrcn K poropy c noNloulbto
runHJIbKLr H TapeJ'Ibr{aTbrx npy)KHH, qTo LtcK!'no-
qaer Bo3Mox{Hocrb ero Bbr[a lauus.  Tapenuqa-
Tbre npy)KHHbr o6ecneqHsarcr cno6oAsuii xojl
KJIanaHa, ueo6xoAl.rlrrstf i nnn yn,'rorHeHHrr 3a-
TBopa. VnlorHureJrbHbte KoJrbua H KJranaH Bbr-
norHeHbt H3 Hep)KaBenu{eli craJni.

PeuoHrsoe ynJrorHeHHe 3arBopa 6 cocrour Hg
no,4BH)KHO|O Lr HenO,IIBHXHO|O KO,'te[ H Blr]rTO-
Bolo N{eXaHH3Ma nepeMei{eHHr noABHd{Hofo
KoJIbua. HenoAeHx(Hoe KoJ'rbuo gaKpend'teHo
Ha HH)KHeM npr.r,rHBe poTopa, noABH)KHoe no-
MeIqeHo B pacroqKy Kopnyca 3arBopa. floAsr.{x-
HOe KOJrbu,O nepeMeu{aeTcfl B pacToqKe xopnyca
saTBOpa B OCeBOM HanpaBJreHHH npx BpaUIeHHH
rAEK BHHTOBOTO MEXAHI, I3MA TIEDCI\TEUIEHHg H TEN{

caMbrM co3Aaer Heo6xogNrrroe yn,rrorr{eHte. 3asop
B MeCTe Conptx(eHlrs noABHx{Hofo KoJIbua c Kop-
nycoM 3aTBopa ynroTHqeTcrr pe3HHoBbtNl lIHv-
poM. flpH 3aKpbtroM peMoHrHoM ylt, 'rorHeHHr.l
K noABHXHOMy KOJIbUy npHJro)KeHO ycuJrHe
AaBr'reHIrs BoAbr, nperlrrTcTByro[lee efo oTiKaTHIo.
floarouy AJIn nepeMeuleHuq KoJrbua B HanpaB-
JIeHHH orKpbrrns npeAycMorpeH o6so,I 7 ;^nn
pa3fpy3KH peMoHTHofo ynrorHeHnq.

MexaHrsnnu noBopora poropa (lncxa). B:a-
BHcHMocru or  Ha3HaqeHHrr  3arBopa (saulnra
rs lpoarperara or  pa3roHa npg c6poce Harpy3KH,
3AIqRTa COOpyXeHI4g OT 3aTOII"'reHHt H pa3N,rbrBa
npn pa3pbrBe' rpy6onponol^a,  l .J t f l ,  per{oHrnbrx
ue.neil vnv KaK ocHoBHoro 3JreMeHTa rexr{oJ'ro-
rHqecKoro o6opyaooaHur) ri pacno,'raraelroro
t {croqHHKa 3HeprHL{ (AaB,reHHe MacJra,  BoAbr,
3Jrexrpo3Heprua)  uexaHu3r\ {bt  noBopora poropa
(,nHcxa) 3arBopa BbrrorHrrrorcfl B BHAe cepBo-
MOTOpOB, rpy3oBbrx aKKyMyJrrrTopoB, 3J ' reKTpo-
MEXAHHqECKHX I ]PHBOAOB HJ IH  PY I {Hb IX  I \ {CXAHH.
qecKlrx npHBoAoB.

A,tIf noBopoTa poTopa Hcnor'rb3yloTcfl pa3-
J r H q H b r e  T H n b r  c e  p  B o M o T o  p  o B :  n p f l M o -
ocHbte, TopoBbte, KpbtJ'tbr{aTble.

B oreqecrseHsoii npaKrr.rKe, KaK npaBrrJro,
npeAnoqTeHUe orlaeTcq npqMoocHbn{ Kar{arc-
rIrHMct cepBoMoropaM. floAsor,r Macta B noJrocru
cepBoMoropoB npoH3BoAurcfl nocpeAcrBou rn6-
KLrX rlrf laHroB uJtu qepe3 ruapHr.IpHbre y3d'rbr.
I(avanu1uficfl cepBoMorop r.rNteer prA npeuN{\'-
u(ecTB no cpaBHeHHrc c cepBoMoTopaMH . I ,pyf t rx
THNOB B OTHOU]EHHH NDOCTOTbI H3TOTOBd{CHH'I
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Ta.rrr ' toeN{KocTH I l  I \{OHTaXia. K l leAocTaTKy Koll-
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ef() Heo6xoAHr,ro cBt3blBarb c (tyu4arrteHrou.
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BaroTcq i le [ocpe]cTBe l l l lo  Ha KOpn] fce  3aTr lopa

6e: npuoleKH IIx n t f t ' l tAameHT-v. K HeJ.oc'ra1' l{al\ '1

3Tlr.x cel l  BoNorol) ol l  \ loxi l{o orl l  ccrl ' , l  :Ja rp \ ' ; \ l t  e I  t  H t l

R  VXJ lor r re r r t i t l  pa6ouux opraHoR l ' , l  c l ' l ox l loc rb

l 3 r o T o B . r e H H  t  o c l t o B l l b t x  A e r a . r e i i .
f lpu  t ' c raHoBl ie  3arBopa I ta  ro" t loBI IoN ' t  coop\ ' -

NieHl ' i11 , Hl l iKe l(oTopofo H]\ leeTcu pacnpe.le.r l l -

TeJ lbHan cerb  J . .q t lHHblx  r lanop l t r , l x  rpy6onpo-

BoJoB, pa3pblts l ioropblX l t{o}Ker npHllecrf l  K Pa3-
l\ tbrB] '  oI lop rp1'6onpoeoAoB II  ca\{ofo coopy}I{e-

I ruq ,  B  KaqecrBe npHBo.na 3arBopa n l t6upaercr

r p ) r 3 o B o i  a K K y M y , ' I q T o p ,  A e r i -
crBvlou-(nri  B cropony 3aKpblruf l .

Orxpurue 3arBopa c  oAHoBpeMeHHbl r l  noAHr-

THeNr  rpy3a npot i3BoAl { rc t  cepBoMoropou,  pa6o-

Taloul l jn or AaB,qeHHtl Mac"{a, co3AaBaell loro

Iracoca\{ l{  c p} 'r l l lblN{ I ' IJIU MeXaHlIqeCXHr{ npl ' IBo-

J,O\l.
3axpurue 3arBopa npon3BoAI ' { rcq  noA Ae i l -

CTBUe\I rp,V3a' npII 3ToM CepBoMoTop fBr' l f lercq

Apocce.rHpylolr lHr{ ycrpoi icrBoM, c noMor{bto

KOTOpOfO YCTariaBJIHBaeTCg BpeN'If l  3aKpbITIi f l

3arBopa. l lp ir  pasptrne rpy6onpoBoAa 3arBop,
o6op5'AoaaHHuii nptrBoAoM B BI'i,(e fpy30lloro
AKK}IMY, ' I ' ITOPA, 3AKPbIBAETCfl  ABTO]\ IATHqCCKII

BHe 3aBr.tci.INrocrH or leiicreu i i axcn"'ryaraunorl -

HOro nepcoHa"la, oT AaBreIIHtl MacJ'la B cIICTeN'le
peryJrlrpoBaHnrt l i  3JIeKTpogHeprHH, nHTarou1eli
3ireKTpoABIIfare.qtt. KonanAslttrt vcrpoilcrRont
Ha aBTONIaTttqeclioe 3aKpblTHe 3arBopa c"' lvx{ar

4uQQepeHuHa.'tbHoe peJle AaB,'leHHn llJIlI raK
sa6orni"rrsrfi ,roxeqHuii aBroMar. IuQQepeH-
qr{a.rrbHoe pe"ae cpa6aTblBaeT IIpH yBe,' l l lqeHIru
pa3Hocrlr lae.reuuil i lepeA 3arBopoM H 3a HHI\{,
Koropas Bo3HuKaer B cJ lyqae pa3pblBa rpy6o-
rrpoBoAa. flpu 3roN{ 3aMbtKa}orcs KoHraKrbl
3JreKrpoN,rarHt{ra, paapfioulerd 3anopHyIo
cBs3b BepxHero no"qolKeHI{ f l  fpy3oBofo npH-
no,qa. lpya naAaer - 3arBop SaKpblBaercs.

Mesee coBepueHIlbIM, Ho 6o"tree npocrbll\ ' I
fB"rseTcs 3auIHTHOe yCrpoficrno B BHAe (, ' lo)Ker{-

Hofo aBTor\{ara>. Llyacrnurenbllbtt\{ 3,reMeHToNI
fl B,'r gercfl <.rr ox<Ka)) (,non arra), ycraH aB,'IIi BaeMa q

nonepeK noroKa II cBq3al{t{aq cHcreltoif pblr{a-
foB c 3aIropHbtN{ ycrpof icrnoNl  I "p} '30Bofo npr-
BoAa.  l lpu Bo3pacraHuu cKopocr f l  noroKa
B cr'rvqae pa3pbrBa rpy6onpoeoAa AaBJ'IeHIle II i ' t
<(J ' lO)KK\ '> yBe. l l lqHBaeTCfl '  OHa OTK/ ' IOHf leTCg I I
( repe3 cHcre\ l ) '  pb l r laroB pa3MblKaer 3anopHoe
ycrpoircrno fplr3oBofo IIpuBoAa, - 3arBop 3a-
KpblBaercr. I( uNcny HeAocrart{oB 3rofo ycrpoii-
crtsa oTHocHTCf MeHb[Iafi qyBcTBltTe,' lbHocrb H
.rro)KHoe cpa6arrtnaHue npu yAape o (rrox(Ky)

KycoqKoB ilbl.a ailv AepeBa, qeNI Bbl3blBaeTcfl
orura6oqsoe 3aKpbITHe u ocraHoBKa llrApoarpe-
rara . fI pe.qox p aHLIreJIbuue ycrpoilcrBa H acrp a H -

Ba loTcrr H a cKop ocTb, cooTBeTcTBylou{y}o y BeJII'{ -
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r l e r r r , I oN)  r ra  20 -30 ( t0  r raKC l t \ t a " t t ) l t oN l \ ,  pac \o - i \
Ro; l r , r  qepr '3  Hanoprrr , r i i  lpr 'Sorrpono^1.

I  Ip l r  orc\ 'Tc ' r 'ur . r r t  l ra  coopy]KerurH t \ tac. t . ) -
r r auo l ) l r o fo  o5op1 ' l l oo l r r rHn  r r  I r eBo3Mox{noc r t l
I I C I I O . ' l b 3 o B a T t )  I r a n o j )  T e \ H o . l o f l t r r e c x o i i  K L I : t -
r ioc r  r r  . l J r r r  lono l lo l  I  I ) r )  i ( ) i ) t i  1 .1ucxa)  3aTno l l ; l
I ICr rO. ; l  b3ye l ' c f i  3 . ' l  t 'K  T  l )  o  t \ t  e  x  a  I I  t I  r r  e  -
c  t i  t t  i i  i l  I )  I I  t ]  o . , t .  Ot r  in r tn rer r f i€TCf  u3  t i i : -
l n o p i i - \  c p a B u r n ' e " . r b l t o  n 1 6 0 . r b r l r r x  p d 3 ) r p p r l r - ,
( . tnanrerpou fo  1600 . r r - r r )  r rp i r  \ -c . ; roer r f i  rapar r r r r -
p o R i r i r r r o f o  r r r r a r u r r {  3 . ' r t t i r ! r o r o r i o \ t .  I - u ; t l t o : t i  -

luo l )b r  c  3 . re r i1 ' l )o l lexar l t iL recKU\ i  I rp t l l ' to . ' to ' . r
n l l l r \ ie r r r r rcTCl  o5 l r . ino  B Kaqec ' IBe pe \ ro r { - f -
I I b I X .

3.  rer i r  porrexasr iqecxrr i i  np i iBo; i  n  CCCP rrop-
\1a.rfi3orli l i l  rr nt,t6npaercg no Kara.lof \ '  <f'.r.r r:
r l l i lpo l la lu> B co0TBeTcTBlul  c  MaKCH\ra.rb l t r , t  ' , i

Kpyrf ulr{M rroN{eHToNr Ha Ba"rry rH!.po3arBop a
Mac.nosanopHac ycraHoexa. MacroHa rrop Ha t

YCrat{oBKa (MHy) npf i \ reHsercf l  B KaqecrBe
axr(\ 'NryJrIrpyrculero 3Hepf r o ycrporicraa .{.-r E
frg lpaBr l tqecxof i  cucreubr lnpaBr ' te i ruf l  r {  npt i -
BO, la rHApO3arBopoB. | ,e  KoHcrpyKrIHs H nprr i i -
qrrn pa6or l r  orucarrbr  e r r .  \ / .

AeroHomHufi uac.nonacocnufr alperar
(AMHA). B qacrnux cJ'ryqafix, rrpu orcyrcrBrrur
Bo3\lolKHOCTr.l )rCTaHOBKr,r KOIInpeCCOpUOTO O6O'
p)-JoBaHHq, a B cBf l3u c 3Tr. iNr  H MHV. r . rc
p ef \,"rlr p oBaH[ q u ] ' n p aB"rreH H q f r{Apo3aTBop a_\r r i
rrctto.ryb3vercfi aBTorrortulrf i rtacnonacocgsti l ar-
pefar. I(oucrpyxur.rf l H cocrae o6opy,r,oeaurr a
AI1HA nor to6Hu KoHCrplKuHH H cocraBv
o6opyAonanHrr  N{ac,ronacocHoro arpefara MH}-
rr su6rrparcTcr{ no pacxotr\ ' rr Hanopy r\{aclfl}{or(i
r racoca B coorBercrer i l r  c  rpe6oBaHHqN,t t r  cucretrbt
per \ r " r i lJpoBaHHq H \ ' I lpaBJeHr ie 3arBopo] l  .

JlexaxHufi arperar. L,' is c6opa ilporeqeK
lrac"{a H3 cHcTeMbl  J InpaB. leHHf l  3aTBopa l i
nepeKar{Ku efo B 6aK ocuosnoro Mac.r roHacoc-
HOfO afpetaTa B cr,tcre\te \lacJ-tqHbrx rp1'6onpo-
Bo.loB ycrar.{aB,'rr.rBaercfl .rexaxHuii arperar,
aHa.rtorlrrrHbrii noxaganHoNr-v Ha pHc. V.4.

Eafinac (o6nolnofi rpy6onpoeol). Hasuaqe-
uue 6af inaca -  nepe]  orKpbrr [eM sarBopa 3a-
rro"nHHTb Hr{xe/'rex<aullri i  r ' ,racrox rpy6onponoJa
eoAoii H ypaBHflrb .lan.reuri€ no o6e cropoHbr
poropa ( lHcxa)  3arBopa.  f lpoxoAsoe ceqenr ie
6aiinaca orrpeAer'rf iercff .tB)'\rrr Qiaxropanru.

l .  Bpenenelr  3af io . {HeHII f l  qepe3 6al inac
HHx(er'relKarrlero ] 'qacrKa rpy6onpono.la; 3ro
Bper\'tf l  He .4o.rrlKl{o npeBbruaTb saAauuoH fr o
3KCn , lVaTaqHOHHbrN I  COO6paXeU l l fM  BeJ ' I I . i qHHb l .

I(ar< npann,,'Io, Bpei\lt l  3arto.:rHeIIHfl crrrrpzr' ibnori
KaNrepbr of  paHurraBaercf l  20-30 ceK,  BpeNIs
3ano/'rHeHH rr Aep uBarri loH H oro rp 5'6on poBoila 3a-
BHCITT or efo o6reua I1 rroxer cocraB"lt irb or
5-10 .MuH no HecKonbKux qacoB.

2. f lepena.qor.r rlaB/'reHut{ BoAbr no o6e cro-
poHbr poropa (aucxa)  3arBopa noc, ' re 3af lo .1-
HeHus soAoii HHx{eJexau{ero }rqacrKa r pr'5o-
npOBoAa; nepellaA [aB.,-leHl1fl He AO,'IxieH npe-
Bhr[ Iarb BeJIHqHI]br ,  npl lHl rot i  nptr  pacr ]era
rrpHBoAa 3arBopa.  f lpN nu6paHHoNr Al taNterpe
npoxoAFrofo ceqeriHt 6aiinaca 3Ta BerilqltHa
3aBUCHr OT Ber ' rUqUHbI npoTeqeK qepes Hanpa-
e,'rqrculur:i anflapar, con.la H Apyfxe orBepcrllf l



II
I r l l o T O q l J o i i  q a c T l l  l l  o a ) l , l r l l i o  I I p l l l l l J \ l l l t ' l c t l
I r  nPe; le . ' Ia . \  1 .5 -3  A / '  r ' . r t i .

Kolrcrpv xrl t  Blto 6a i i  I I  ac IJbl l l  o. ' l  t l  f l  erc f l  I l  I l  I  |  ; l ( '
o 6 n o l r r o r i  r p y 6 r , t  l {  3 a J I l l l , { { K l t  c ' J . r l e K T l l o l l P I I -
i lo . loN u . l r I  B  BI { le  r } l . IpoK. la l la l la  ) ' ; \oa)oo6r ( ' -
KaeNoi i  Qop l rs l .  3a j l s l l x {Ka l l  r } t i l poK. ' la l l i l l l

o ra ( rxa lo lc t ,  KaK npaBt t . ' to ,  \ 'Ka3are . r lu l \ ru  xp l t i i  -

l tu . \  t to loxe l lu i i  B  B t t . f t '  c l le l 'o f l l , l x  c l l f l l a . ' l oR.

KouneHcarop (MoHraxrrrfi narpy6ox). Ana
r i o \ r r r e r r c a u l r H  T e r u n e p a r \ - p l l b l x  l ) a c l J l t l p e l l l t i i  l l i l -

I ropHoro  rpy6onpoeo/a  t ta  ) ' r lac rxe  I Io l l t ' l l l e l l l l t l
3aTBOpOB,  a  TaK}Ke AJ I t I  BO3l lOX\ l lOCTl l  I Io l lTaNiz t
l r  : le \ roHTaxa 3arBopa I l  3aBI ' l c l l l \ l oc r l t  o r  pac-

i loJo)Ker i l . r r r  aHKepHbrx  or lop  l la  coop\ ' ) 'Ke l l l l l l
i l epeJ .  3aT l lopo l r  u , tx  3a  I l l l \1  \ ' c ' l ' z l l l aB. r I l {Rae l ' cq
xo \ rne i l carop  (no t t raxur , r i i  naTp,V6ox)  pa : . r t tu -

HbIX KOTICTDVKI IH i I .
Pecnnep cxaroro  Bo3Ayxa.  Pecunep npeA-

Ha3I Iaqe l l  A" r l f i  HaKon. leHI l f l  cN(aTofo  I lo3J . \ ' xa

c  ueJbm nHTau l . l f l  y l l i l o rHeHHt l  3arBopa.  o t t  eu l -

no,nlrf fercrr B BHAe cBapl{olo Kor. ' la i l  cl{a6}Kaercg
sanopuo i i  i l  xoHTpo. I IbHo- l l3 } lep l l re . ' lb l lo i i  a l ln t l -
par) 'poi . i .

Mexasnemu ynpaB{eHHc 3arBopoM. Mexa-
l r l l3\rbt ynpaBJteHl. l f i  BblnO"rI l t f l IOTCfl B Bl l^le

3O"TOTHHXOB,  ynpaBr ' l f le \ rb lx  3 . ' IeKTpo\ la fHuTa\ l l l
HJr H Ja B"leH HeNt r,racJ'l a. r\lex a u tt :usl ]' n p aB,.rIeH ll f

\ loHTl{p}r loTCrI B KO.rloHK.V \InpaB.IIeH}, l  f l  l l  o6ecl le-
quBalo'f  nocJIeIoBaTer' lbHocTb onepauttH oTKpbl-
Tr . rs  i l  3aKpbrTHq 3aTBOpa np l r  I lop \ ' laJ Ib l lb l . \  H
aaapr r i ' rHr rx  ycJroB l r fx  3KCi lJVaTaUUl i  COOp\ ' -
) x e H H f l .

6. I-n4porrrexaHHqecKaq cxeMa
ynpaBneHHfl AHcKoBblM 3aTBOpoM

fu t rpo:r , rexaHuqecKas cxel ra ynpaBJIeHl t t t  . l l l -
cr ioBblNt  3aTBopoM,, ler icra l 'nu lar l  or  AaB"qeHuf
i t ac . ra ,  noKa3aHa  Ha  pHC.  V I .9 .  3 ra  cxeva
nPeJ,uaeua'{eHa AJ'If l aBTo\{aTllqecKO|O aBapHit-
HOfo 3aKpbrTwfl, a TaK)Ke A"rq pyqHoro oTKpbl-
THn  H  3aKpb lTH t l  3aTBOpa  B  I {OpM?r ' l bHb l x  YCJO-

BH ' IX  DA6OTb I .

OcHogHsre MexaHlr3ubr cHcreN{br } r i lpaBJeHII t l
Br{.ry}oqaIoT s ce6g: cepBor{oTopbr AHcKoBofo
3arBopa 22, eonotuHK vnpaB,'l eHvfl 2, 3o.nor-
lruK cronopa 9, so"'rorHrrK Bo3AylxHofo yII.1OT-
I ieHrJq 7,  zonotvux 6af inaca 11.

) 'npan.reuue 3arBopo\r  npo[3BoAnTcl  BpYq-
t r \ r rc  npu noMoul l t  pyKof f roK , ,  ycraHoBJIeHHbIX
Ha 3OJIOTHHKaX -v- i IpaBr ' leHHf l ,  CTOnOpa'  BO3-

;t] 'xrHoro yrrJrorHer{r.rf l u 6aiinaca. Ans npe.q-
oTBpauIeH14fl HapyueHlrfi noc.rle,I,oBaTeJ'lbHocTH
onepauur i  r ia  pyKof lTKe 3oJ ' rorHHKa vnpaBJeHnt l
i lpe. lvc l torpeH fHj lpaB. i t tqecxul i  3aNloK 1,J,  xo-
' ropui r  aBToMarxqecKH \ ,npaB.nnerc l  3o.r tornt t -
r io l l  ru lpo6noxHpoBKrr  17.  fu , lpan,ru. recKHiI
3a\ lOl i  I le  AaeT BO3\ lo lKHOCT}I  I IoJaTb \ l3Cr- lO

no;l traBJreHHer{ B cepBo\roTopbr 3arBopa ilpn
3axpbrTor\ I  cTonope.  Aeapuf iHoe 3aKpblr l le  3a-
TROpa OCyUIeCTBT'Itercf aBTOt\taTI.lqecKl4, C O6eC-
neqeltHet\t rpe6yeuoii noc/' ie.loBaTer'lbHocrl{ oile-
oauH i i .'  

f] lrraHHe cucrel,rbr \rac,{o\r oc)'xlecrBJ-rflercr
i lo ; l  IaB,r lerrHeM or  I rac. ' roHanoplro i i  VCTat toBXtI
rvp6rr l r r , r .

t ] . - r l  tp r rxcau l rn  : la lnopa u  no . r lo l t {e r iH t {  no . l l -
l i ( ) l ' o  oT l iPb lT l l t l  I l . r l l t  t lo , r ' l l l o fo  : laKpb lTHg nPeAv-
c \ ro l l l ( ' l r  c ro r rop  19 .  Bper rn  o rKpbr run  l r , r r . t
: la r i  p brTr r f l  \ loxir l  o [)ef \ ' . ' r  r . .r  J] oBa'r 'b . l l toccr ' . ]  l ,n r,r  ]r
r  c rpo i i c lnor r  ? ( i .

J l . ; s  o6ecner renHf l  pe3e l )RHpoBalur r  ] '1H) t
()r  i lHV coce.rrero afperara npeAycuorperr
: lo . ' ror i l i l l i .  cpa6arueaK)utu i i  np l r  cHlr iKer I l1r r
; laB, [err r r f l  1o asapui . iHo i l143Koi i  Be. ] l l t lHrrbr .

Pyvuoe 3aKpHTHe 3arBopa.,[., 'ra ocyqecrB"rre-
i l i l f l  pYqrroro 3aKpr, r r r r r r  3arRopa Heo6xo. l l l \ r ( )
npor{3Recrrr  onepauu l  l l  c . ' r ( ' l ivnue} i  noc.Te-
. louaTeJ bH ocr l l  :

l )  p y ' x o n l x \ ' 3 o J o r H u K a  c r o n o p a  9  r r o c r a -
BrrTb B no,{o}Ket i l re  <cronop o1 KPr, rT>;  cronop / .9
ocso6oxlaer  J .ucK 3arBopa;

2)  p1 'xoarx\ '  3o"r rornuKa vnpaB, ' leur i  s  3a
reopa 2 nocra i lurb B no, ' roxeuue <3arnop :a-
l ipbrT>;  3aTBop 3aKpbrBaeTCu;

3)  npa ro. r rHocrblo 3aKpbrro l r  3arBope p\ ' -
l ioflTK\r 3O,'torHHKa cronoDa 9 nocrasl4rb B IIo-
. roxesr te <Cronop aaxpurr i ;  cro lop /9 cronopul
J i lCKU 3arBopa;

'1)  p1 'xonrx\ '  3ororHHKa Bo3A] ' IxHoro Yn. [or-
r re lnrg 7 nocraenru B i lor ' roxeHHe <Bnycx
RO3. fYXa ) ;  JHCK 3aTBOpa  Y I ' I J IOTHgeTCg .

Py.ruoe orKpbrrHe 3arBopa.,Li,,'rx oc1'rtecr-
B.'reHltf l  p-vrrHofo oTKpF,rTri f l  3aTBopa Heooxo-

. lHrro nporr3BecTu onepauuu e creAr' louei i
I1 OC,'re.loBaTe.l b r I ocTII :

l )  pyxonrx\ '  3o"r toruuKa Bo3. : lv txHoro vn.r ior-
l ieri l lq z nocragurr g no.]Ox(el.lHe <Bltnl 'ct<
Bo3J,)'xa);

2)  p} 'xonrx\ /  3oi lorHuKa 6ai tnaca 11 nocra-
Br{Tb B no, ' ro}KeHi le <Ear inac orKpblr ) ;  6ai inac
oTKp Lr  BaeTcf l ,

3)  p-vxoarx\ '  3o,{orHHKa cronopa 9 noc"re
3ano.'rHeHuq cnrrpa,'rbHoii Kar\repbl eoAoii nocTa-
Brlrb B no.[ox{eHr.{e <Cronop orKpbrr>; cronop 19
ocso6oxAaer .lHcK 3arBopa;

4)  pyxonrxv 3o,{orHt4Ka ynpaBJIeHH f  3a-
raopori 2 nocragurr s ro,'rorxeHHe <3araop
oTKpbrT>;  3aTBop oTKpbrBaeTcs'

5) npu no,rr{ocrbio orKpbrrort 3arBope p}:-
xoqr l i t *3o,TorHHKa cronopa 9 nocragHtb B I Io-
roxesue <Cronop saxpur i r ;  cronop /9 cronopur
.lr,rcK 3aTBopa;

6)  pyxoarx l r  3oJlorHHKa 6af inaca , l I  nocra-
Burb B no, ' ro)KeHHe <Eai inac 3aKpbtD;  6ai inac
3A KDbIBACTC'I .

AeaprfiHoe 3aKpbrrl{e 3arBopa. flpr'r cpa6a-
TbrBaHHu pe/'Ie 3axII{Tbt rYp6Ht{bI BKr'i}oqaercr{
r . raBHaf l  KaTyuKa 3JIeKTpor{af l t t t ra  d 3oJor-
HfiKa crorropA 9. Llrna 3o"rtorHttKa cronopa -Q
irepe\reulaercq BBepx, orKpblBatl j\ocryn \Iac"lV
B rlrr. 'rHH;lP cronopa 19. Cronop /9 oceo6oxJ,aer
J,HcK 3arBopa.  B I iaqaJie xoAa cronopa I9
cpa6arr , rnaei  xoseqsui l  nepeK"r loqare. ' lb  lE.
orxlrcqatouruii cHrHa.rlbHvlo JIa\tny <Crottoll
3aKpbrr) .  B xonqe xoAa cronopa cpa6arutaael '
xorrequui i  nppeKr ' r ior t?Tenu I  6,  c i t r l taJ lbt la f l  " I IaNl-
ra <Cronop orKpbtr> BK.rtrcqaercg. Kogequltlr
nepeK,lroqare,re;rt 16 BK"'Itorlaercq KaryuKa 3a-
uler'rKlr 3,rreKTpotualHura 30.rlorHllxa sare^opa J.
I4rJa so,'rorHuKa vllpaBJ'teHt.tt l 3arBopa Z nepe-
\ teuaercrr  l l l lH3,  coeJl {Hf lg co cJI IBOM f loJ loc l ' t '

I
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i \ rr p a B"len H fl ArtQSep er I u.H a,] bll oro 30 Jro'r tt\ Ka 27 .

Te.'ro rlrQ$epeHuuaJ'rbrroro 3o,tortrnxa 27 tepe-
Nreu {aeTcg ,  l t  N lacJ Io  I l ocTYnaeT  B  U l l i lH l lApb l

cepBor\ roropoB 3aTBopa.
IJoptuuH cepBoNtoropoB 3ar l ropa _ i lepeMe-

uiarorc l  B l " tH3,  3arBop 3aKpbtBaerct { .  B I Ia t la" le
- \oJ.a 3arBopa Ha 3aKpbt l ' f ie  cpa6ar l tnaer  Kot leq-
rrsri i nepeKr'rrotrare,'Ib 21 , orxrrc' lalotrluii cl lr-
Ha. tbH-vto, ' ra t \ , rn l r  <3arnop orKpblr ) .  B KOHIIe
xoJa 3arBopa I Ia 3aKpblrHe cpa6aroleaer  KoHeq-
rruii nepex,qloqarelb 20, sxn:osaercl cl{f l la, ' lb-
uan . raMrra <3arnop 3aKpbtr ) .  I (ot teut tu i i  nepe-
li.rrorrareJlb 20 tsKrtortaer raK)Ke KarvluK-\'
3a l{e.l K lt 3,'leKTp Ol\la r H HTa 3O.II OTH U Ka CTOfl Ol) a d'

I ' lr., ia 3oJIorHril(a cronopa 9 nepelteulaercn
BHH3, crorrop l9  noJ; le t lcrgHel \ l  npy)KHl lb l
cronoprrr  AHCK 3arBopa.  B naqa, te xoAa cro-
nopa 19 cpa6arunaer KoHeqHbl i {  I IepeKJI loqa-
're.'rb 16, orxpsloarcquii cHrHaJ'lbHylo JIaMny
<Cronop orKpbrr). B xosue xoAa crorlopa cpa6a-
TbrBaer xoue,{Hstii nepeK,'IroqareJlb 18, BKJIIo-
qaercq cHrHaJIbHat JIaMna <Cronop 3aKpbIT).
KoHe.rHHfi rrepeKr'noqare.nt 18 BK,'lrcqaer raKxe
I . lABH\IIO KATYIUKY 3JIEKTPOI'ATHHTA 3OJIOTHI{KA

Bo3,t-vIUHoro vn.IIorHeHHfl 6. Vrna 3oJIorHHKa
Bo3,i lvluHoro ynrorHeHHq Z nepeueqtaercq BHH3.

BogAvx BxoAHT B ) rn ' r to rHet tne  l5 - , [ l .ncx  aaraopa

\nJ ]orHqeTcg.

7. fn4pouexaHnqecxac cxeMa
ynpaBneHHc uapoBblM 3aTBopoM
lu,r,pouexaHHLIecKas cxeMa ynpaBJteHHq ula-

poBbr r r  3a rBopo i \ {  noKa3aHa  Ha  p l . t c .V I . l 0 .
.MexaHHel{sr ynpaBr'IeHHs 3arBopoM npeAHa-
3HaqeHbI AJIfl OC_VqeCTBJIeHHfl C,'IeAyIOUIHX one-
o auu f i :- 

l) ,rucraHIrHoHHoro orKpbIrHfl H 3aKpbtrnq
3arBopa c ueHTpaJIbHoro nyr' lbra yrlpaBJIeHHff
f3C u c N{ecrHofo nocra (xononxn) npu Hop-
Ma, ' rbHbrx ycnoBnsx 3KcnJlyarauHH;

2)  orrpuruq u 3aKpblruq 3arBopa BpyqHylo
c r\lecrHoro ilocTa B cJlyqae oTcyrcrBl{q nI{Ta-
HHrr 3.neKTpoMarHHTOB 3OJIOTHHKOB nOCTOflH-
HbI \ I  TOKOM;

3) anrouaruqecKoro aeapuiiuoro 3aKpbtTnfl
3arBopa.

Irnpan.neHue 3arBopo\r ocyxrecrB,'Isercn NIe-
xaHu3 l ra r \ {H ,  yKa3aHHbrMH Ha  pnc .  VL l0 .  Mexa -
HH3ITbI VNDABJ' ICHII f l  TIHTAIOTC'I  MACJIONT NOA

las.rreulreN{'40 rcf lc.uz or MacJIoHanopHoi.i ycra-
HOBK} I  .

AsroMarxqecKoe 3aKpHTHe 3arBopa. D.ns
3aripbrruq 3arBopa no.laeTcq HNlnv,'Ibc c nyrbra
vnpaB, ' reHHrr .  Bx,r to, raercq peJe <3axpur l le
3aTBOpa),  e lO KOHTaKTO\I  BKJI lOqaeTCff  r ! ' laBI{4f l

KarvuKa 3JreKTporrars.uta 7 3o.'rornHKa fnApo-
K,qanaHa ynJtorHeHuq 6.  Te"qo 3o, ' rornt rKa 6
CNteIUaeTCfl ,  I \ laCd' lO I lOI  . IaB, ' le l l l leN{ nOCTynaeT

B fuAponpvsoA 21.  fn .1p911y1snurt  I1  ) 'nr ' Ior -
HeHnf l  orKpbrBaeTcf l .

B HaqaJle xo: ,a cpa6arbrBaer xot teqHui t
nepexJllorlarer'rb 20, BK.rroqaercfl cHfHa,'rbnafl
. , rantna <Vnnort reHlre orKpbITo).

B xogqe xoAa fuApoK, ' ranaHa )r r , r lor r ret t t t f l
cpa6arrrnaer  xone,r r rsr i i  nepeK. ' I loqareJtb 18,

xoropsrft  BK,'r lor{aer pe,1e BpeN{eHrr. Kosrax-
' t 'aMH peJIe Bper\{eHH orKnrcqaeTcfi  cHrl{a,r lbHaf,
JraMna <Vn,ryottrerrHe 3aKpbrroD II  BK.nrcqaercf i
KaryrrrKa 3auleJ'rKH 3JreKTpOMarHltTa / 3OilOT-
IrHKa vrrpaB,'rel{Hfl  6. , [ ,aeneuue]\I  i \ tacJra (vepe:
3oJrornuK 6 , roxupoaxu H ynpaB. r te I IH f l  19  u  { t l
i lepeNleu{aeTcq r{ cTaHoBI{Tctl  Ha 3aue,' l l i \ '
TeJIO TJIaBI{O|O 3OJ'IOTI{HKa CepBOl\tOTOpOB 22.
Mac,ro no1 AaBr, 'reHHeNr Irocrynaer B cepBo-
r \ ro ropbr  15  3arBopa ua  3aKp br rHe.  3arnop
3aKDbtBaeTcq.

i3  Haqane xoJ ,a  3arBopa r ra  3aKpbr r t te  cpa6a-
TbrBaer xoHeqnuii  nepeKil loqarenu I6 .  RK"qto-
r raercg  cHrHa, rbHaf l  . r raNtna <3areop 3aKpbr r ) ,
npOi\ leX{yTOHIlOe pe;- le OTK.:Irc'{aeTcfl  .

B  xoHt le  xo , la  3arBopa r ra  3aKpur t te  cpa6a-
TbrBaer xoueqHlt i . i  r I€DeK.rr lo{2T€,rtb 17. Cttr-
HaJlL,Hafl  JIaN{na <3araop 3aKpbrr> orK.ryrcqaercf i  .

l lporrexyrovHoe peJIe BKr'I toqaercq. Kosrar-
TaNtn npoMexyToI{Horo pe! ' le BKJIFoqaeTcq Ka-
TyuKa 3auIe"' IKH 3JIeKTpOMafHI{Ta t 3o,{orH[{Ka
rHApoKi ' ranaHa ynroTHeHLIq  4 .  vnnotseHNe
3a Kp brBaercf l .  3arnop ynJIorH nerct{.

B uaqane xoAa rHApoKJIanaHa YnJIorHet{t. t f l
na 3aKpbITI.te cpa6aruaaer KoHeqHntit  nepex"tt to-
qareJ'Ib I8 H orKJl loqaerct l  pe"[e BpeNIet{ l l  .

Bxrrc,{aercrr cHfHa.trbHafi JIa}{na <Vn.notueslte

3aKpbrTO>.
B xoHue xoAa rlrApoK"'tatraHa yn"lortteHl '1 f i

Ha 3aKpbr rne  cpa6arueaer  KoHeqHbI f t  nepe-
KJrroqareJrb 20. C*truanbHan JIaNrna <Vn.qorHe'

HHe oTKpbITo> oTKd'IIOqaeTcfi .

Orxpurre 3arBopa. ,[,.ur orrcpuruff 3arBopa
noAaeTcq HMnynbc oT KJIIoqa ynpaBJIeHIlf i  H.:I t{

or pene nycKa ryp6uHtr. Cpa6aruoaer peJle
<Orxpurue 3arBopa), ero KoI{TaKTaMH BK.tlto-
qaercq rJIaBHaff KaryuKa 3neKTpoNIaf Hltra 2
3oJIorHI{Ka ff iAponpnBoAa 6aftnaca I. baftnac
orKpbtBaercg. BoAa 3aIIoJ'IHser BoAoBoA 3e
3arBopor\r. Boagyx I{3 cnHpa,'IbHoil xartepu
BbrxoAnr qepe3 KranaH BblnycKa Bo3Ayxa /0.
flocre BbrpaBHHBaHI.If l AaBJIesug Ao It noc.qe
3aTBOpa Cpa6arunaeT 3.rIeKTpOKOHTaKtsStt:l l ta-
uouerp 9.

B Haqa"Ie xoAa r [AponpHBoAa 6ai tnaca
cpa6arunaer KoHeqnbli i nepexlrcqarerb 12,
BK,'l lorlaeTcq cHf Ha,'IbHaq r'IaN{na <Eaitnac or-
KDbrr>. B noHqe xoAa cpa6arblBaer xoHeqrtr,ri i
nepernrcuarena 13,  cHrHaruHaq JIaNIna <Eai i -
nac 3aKpbIT) oTK"rlrcqaeTcfi .

Kouraxran,tN 3'{eKTpoNIaft{HTIIoro NIaHo\le-
rpa 9 sxr loqaercq npoNtexyroqHo_e pe. le,
KOTOpOe BK, ' r loqaeT 3/ ' IeKTpoNIafHHT, 3O' : IOT-
snwa 4. Macno or MHV nocryllaer I l r l l . lpo-
Kr ' lanaH yn.norHeuun 2,1 ,  K, ' / lanaH \n. loTI{eHl tR
cNreuraercq Ha orKpbrTHe. flo"rocrs \tei*(.]) '

AHCKOM yn.r rOTHeHI l t l  H poTopo\ l  3aTBOpa coe. l t { -
t { f leTcf l  co cJ ' lHuo} l  .  A l lcK y l I roTHeHtt f  npH)Kl{ '
N{aercrr K porop\" o6ecne'{[Ie csoSo.u,Hslri noeo-
por  poropa 3ar tsopa.

B r ra, ta, le  xo; la  fHApoK.rranar ta ) ,n. r rorHeHIIR
rra orKpbrrue cpa6arueaer Kot{eqHst i i  nepex '1ru-
qare, ' rb 20.  B x.nrcqaercf  c t t  r r taJIbHaf i  ,na\ lna
<<)'n,'IorrresHe orKpbITo). B xouu,e xoAa cpa5a-
rbrBaer rotteqHlti i  nepeKJ'tnqare,'Iu /8, xoroporii
BK, ' r rc t laer  pe"r ]e Bpel{ent t .  L{epe:  onpe. le. re l r t tu i t i

J

2 3 1



1

r - - - - - - - - s
\

t l  r <
t f  >

V \
I

<ci
r

c -t

c=

F
G

c

=

=
O

c

O
>,.

G

a

=

x
a

1

l

i

*

ti

ll

(o\ \: \
CJ

..s
s

q i  F

{ohac! t

i

---*_
' . t

i i . "^ !  (1 i0 0t)UDl l

\

c
\
5

aY)

- 3 ^ ? r . r

232



T
n p o\ l r ' )K\ 'ToK r ipe\rer  r  l l ,  I r  eoa)xo. i l  I  Nbl  i i ,D. . [  t l  c( in ocl l

Jau . r l e i l l tH  B  I l o , r l ocT l l  \ l t 'N ( ; l y , l l t cKOI I  Y l l . l o l ' i l ( ' -

HHs  I i  po ropo l r ,  xoHra l ( r aM l t  pe {9  Bp t l \ l e l l l l

oTK . ' I lOL IaeTCt t  c l t f l l a . nb t l aH  i I aN l I I a  ( J  n . ' l oT I I e l l l l t '

3aKpb lTo )  H  BK .n loqaeTc t t  f . l aR t l a f l  I i a ' fV I l l l i i i

3 . ; r eKTpo \ ra f  r r i l r a  z  ao lo r t t uxa  YnpaB . r l e l l l l  u  ( t .

, \1ac . ro  o r  MHl r  qe l l c3  : ro .no lu iu i r r  6 roKt lpoRXl l  1 -9

l t  \ n p a B J e H t l g  6  t l o c r  v t l a e r  t t  r , r a g l t b l i i  3 o . l ( ) ' l ' -

r ru r i  cepBor \ ' ro ro l ) ( i r l  22 .  Tcno 3o . r to t . l t l l t i : l  I l ( ' p ( ' -

\ reu taeTCf l  I ' l  cTa l l l l - l ' c f l  I la  3a l l le . I IK \ ' .  l t  ) lac . l ( )

nocrv r raer  n  cepno l ro ropbr  : ra rBopa 15 .  -3a  I r tc l l l

oTKl)btf l i je ' i 'cf l .
B  ua . ra" t re  xo . la  cepRouorope 3arBopa c i la t l i l -

TbrR i re r  xouer tHbt i i  I lepe t i " ' l to t l : lTe . r ta  17 .  Bx . rx l -
r t i l eTc f f  cu t l t z l , tbHaf l  .121\ l l la  ( .Ja ' rBOp O1 ' l {pb lT) .

f lDor rexYroq l roe  DeJe or r i . l r cqaerc f l  .

B  xoHue xo . ra  c l la6a tF , tBaer  t ioHe ' t t t t , t i i  nep t ' -

I i . r ro r ra re . ' rb  16 ,  curua . rbnaf l  . ' Ia \ t i la  n3arno i l

3aKpbr r )  o rKr r roqaerc f l ,  a  I lpo} lex{v ror l l loe  1)e . ]C
Br i , - I roqaercr .  Ko t t r i rx rau t t  npo\ te )K) ' roq t to ro  pe-

. ' Ie BI{"1}OqalOTCf KarlrrUKH 3zl l l€r ' IOK 3JeKTPO-

\ la r r r I1TOB 3O, r rOTHl l l {OB f l l . lponp} iBoAos 6a i ' inaca

i r  \ : n . r r o r H e n i r q .  B a i i  n a c  n  l I r . r o r H € l t l t e  3 a K p b t -

Ba loTcq.
Cxer ro i i  ) 'npaBJeHut t  I Ipe ;1) :c r ta rp l tBaerc f l

p \ r r lHoe ) 'npaB. [eHI je  3aTBopo\ l  c  \ lecT l lo ro
f iocTa (Ko, roHKH)  B CJ] 'qae oTK. r lo r leH l l f l  l l c ro r l -

I . I I tKA TOCTOf lHHOTO TOKA.
Pyunoe 3aKpHTXe 3arBopa. ! ,na saxpurtta

3aTBOpa BpyqHy io  Heo6xoAHr lo  Bb l l lo rHHTb o f l€ -
p a qli ll B c,leA)l rou{e ii n oc"'leJ.oBare.'I b I I ocrll .

1 .  VcrauoenTb pvKoqrK) '  3  3oJor t . l t i l i a  r l l -

. lpoK. r ranaHa yn , ' ro rHe lns .  4  B  noJ lo lKeHHe (Or -

xpbr ro>.  I ' I rna  so .norHHKa nepe\ leu laerc t l  BBepx.

3.lerirpo}larr{HT cTaHotsHTcfl  Ha 3auler, ' IKy. Mac.ro
or , \1HV nocrynaer B no"r ' tocrb tt t , IpoK.' Iai lai la.

K . ranaH yr ro r r ieHnq orxpbtBaerc f l  t t  o6ecne-
qrtBaeT cJrHB I,r3 no, 'rocTll  NrexJY JITCKO\I ):n. ' IOT-
HeHHf  } i  poTopor r  3arBopa.

2 .  Haxar l  KHonKy 3JeKTpor ta rH l t ra  3o" lo r -

H l rKa vnpaBJIeHHs 7 .  I4 r " {a  so .norHuKa nepe-

IreulaeTcfl  BHH3, Irpu 3Toiu pl lKoqTKa cTaHoBHTctl
B no"qox{eHLre <3axpuro>. Aae"' IeHueNl \ lac. ' Ia
(uepe: 3oJrorHI{KI4 6,roxuponxu u ynpaBdresus l9

l l  l J )  l t epe l r c l t l i l eTC f l  Te .10  f JaB l l o f o  3 ( ) " l o lH l l l { a

cepncl \ roropo:n ) )  -  r \1ac.ro rocr \ tnaer  B no.rocrr l
cepRo\roropon 1 5.  3arnop 3aKpbrBaerct t .

3 .  f loc. rc  r ro. ' r loro 3ar{pbrrHtr  3arBopa r ra '
r i a ' t b  l r a  I f l t onK \ '  3 . l e l i Tpo l \ l a l l jHT?  3o ,1oTHI lKa

r r r ; l poK , ; l a r raHa  v r r , r o ' n l eunn  5 .  K " ra r ta t t  Yn . ro ' r ' -
i l eHHf l  3aKpb rRaeTCf f ,  3aTnop  y f I J l oT I I f l eTC t { .

PyvHoe  o rKpb r rHe  3a rBopa . ,n . { t {  o r t i pb t -
Tt tg 3arBopa Bpl ,q l ta  to t teo6xo, l t t r to  l l t , t t to . ' l -
l l l l l l ;  O I I€pzUl t l l  U  CJe- IVX) lUet I  I IOC. ' IeJOBa ' l 'e " lb -
i t o c T H .

l .  ) - c r a r r o n r t r b  l ) \ . K o q r K ) '  3 o . ' r o ' f r l t t K a  l r r p a
B. re l i l r f l  ruJpoI lp l lBo ]a  6a i tnaca -1  a  I to . loxe t l l i t '
<Orxpur ro>.  Ea i inac  orxpbrBaerc f l ,  __ t t  Bo , la
3ar ro . ' r i l f fe r  I roJouo. l  3 i l  3sTBopo\1  .  l \oHTpo. . Ib

-iaBJeHilrr 3a 3a' l ' tsopo\l  ocYUlecTB.rf leTCtl I l ()

3 .1er {TpoKor rTar iT l ro \ r } '  r tauor te rp l '  9 .
2 .  f loc" re  BbrpaBHrBaHrrq  AaB" leHHf l  .1o  r r

noc . - re  3arBopa \c ra l loB l lTb  pvKof lTK"v  3O.1O1 -

I l l ' lKa  f l t ]pOK. : la l la l la  \ f l r - lOT l l€ l tH f  B  nOJOtKe-
ulre (OrKpbrro). tr4f. la 3oJorHrtKa nepe\{eiqaercl
I lBepx .  3 . leKTpoNar t r l tT  cTaBHTcq Ha 3a lue , ' ' IK \ ' .

Jlac.ro or .NlH)t nocrvnaer B nor'rocrb rLIJ.po-
r i r ranaHa yn ,qorHeHI rx .  I ( .nanan vnpaB. r te r t t t f l
oTKpbtBaercg H o6ecneql4Baer cJII iB H3 ro.r locrl l
r lex!.) '  l l l {CKo\l VnJoTHeHH tl  l ' l  poTopo\l  3a-
r B o p a .

3 .  VcraHol l r rb  pvxot t r r i ) '  3oJorHI {Ka vnpa-
BJreHlrt 6 s no"rro)KeHl. le <orxpslro>. Iaa.le-
Hueu \ rac , ra  (uepea 3o . I Io rHHK 6 . loxupoext r  /9
r r  -vnpaB. [eHr i f l  O)  nepe\ leu{aerc r  reJo  fJaBHofo
3O.IOTHHria CepBOMOTOpOS 22. Mac.rto rocrYfiaer
B no. rocru  cepBo\ roropoB 15.3areop 3aKpbt -
BAETC'I .

-1 . f loc,re ro"rrHoro 3aKpbtrl4t 3arBopa tta-
)KaTb Ha KHOIIK);  3" ' leKTpOrlafHHTOB 3OJIOTHI ' , IKOR

ruApoKJanaua 6ai inaca 2 u ynJIor I {eHi l t l  5 .
fJott 3Toru DvKoqrxlI 3o.:IorHHKoB craBqrcfl
B loJox{eHue'u3axpt t ror .  K,ranasr t  6ai tnaca
I I  VN. ' IOTHEHH'I  3AKDbIBA}OTC'I .

Uxopocru ABH)KeHul  cepBo\ toropoB per) ' -
.1 r.r p v ercrr Ap occe.rr bH bt,Y -v crp otlcr solrt I 4, Aa B.l e -

l iHe B 3ol{e VIIJIOTHeHHg OnpeAe,lsrcT ilO I\Ial{O-
uerpr' 8.



TJIABA VII

VI MEXAH H3MOBPACTI ETbI AETAJIEfi

l .  Pacqer Ha npoqHocrb MeraJr.nNqecxofi
cnHparbHofi rarr lepu

l lera, r , ruqecKaq cnHparbHaq KaMepa ruJpo-
ryp6uutr npeAcraB.'rser co6oii roHKVro o6o"qoq-
Ky, no ceoefi Soptre 6,rusxyro x ropl' c [epe-
l\teHHbl\l pa.:lHycONI KpHBH3Hbt \{epHAHor{a,tbr{ofo
ceqeHtr f f .  I Io . l , te i icrBl teNt  BrrvrDeHHer-o .naBJre-

I r u c .  V I I . l .  K  p a c q e r y  H a n p l x e l r u f i  o r  p a B H o M e p -
r {o ro  BHyTpeHHe fo  AaB .qeHHq  B  ropoo6DasF ro f i  o6o -
. l oqKc :  ( t  -  r { py foBo ro  Mep i lAHoHa , r sHo ro  ceqeHHq ;

o  -  3 . 4 .nHnTHqecKo r -o  Mep tAHOHarbHoro  cegeHHs

n r r f l  B  r axo i i  o6o " r l oqKe  Bo3HHKa lo r  HanDr )KeH t { f l
pac r f l )KeHn f l ,  I t a3b tBaeMb le  l " r r ae t t t lN t t .  B  r ex
roqKax c i rHpaJrbr ro f i  xauept r ,  fAe  pe3Ko Iue-
HfleTCg paAr.tyc KpIrBH3Hbt I . tr ' IH TOJrU{HHa ! ' IHCTOB,
a TaK;(e I l  MecTax coeAIIHeHHfl CO CTaTOpOt\{ \ to-
r),T BO3HHKaTb AOnO,'rHHTe,'rbHbte HanDfl)KeHurI
pacrr)KeHuq u uzru6a. A"rrs ) ,rreHbmeHnr{
ITeJIHqH H br,I,onor'tH HTer'IbHbIX HanpqxeHI.I f i n p H
KOHCrpyHpoBaHHfi r\reTa"rrr'rHqecxoii cnHDalssori
KaNrepbr x{er'rare.rrbrto no eo:ltoxuocrlr tt:6e-
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fHAPOTyPEH H br

I -aTb nepe" loNroB I r  CKaqKOB B ee Niepi l . lHot{a. . rb-
Hbrx ceqeHHqx H coxpar{qrb nocrof lnHot? To. t_
nlurrv crenoK. flocneAHee yc.noBue rrpH Kor-r-
crpvr . rpoBaHHH crrHpaJrbHbrx KaN{ep o6uuHo He
BbrJeplKHBaercq H3 3KogoMriqecKHx coo6paiKe-
sui i ,  nocxoJrbKy npH 6onturo l i  pa3Huue B f raB-
rrb lx  HaI IpgxeHHf iX B pa3, ' tHqHbrx ceqet{Hgx I ,qrr
\ ' j \ reHbtUeHHq BeCa H CTOHMOCTH KOriCrpyKrIHH
BF,rfoAt{o t\teHgrb roJ'rulHHV creHoK. Hecrtorp x
ii a To qTo TaKoe N,reponp H flTHe n p H BoAtr r
K NrecrHblt\{ rloBbrueHHqN{ Hanpnx<euui't, npr{
pawroHa,'rbHou ru6ope Mecra crbiKa l{ orHocr{-
TCJI bHO HE6OJI bIIIOI\T H 3I\ICHCI{ H H TOJ'IIIIH H bI CTCH O K
Hanpf l )KeHHq B lvrarepl taJre cnnpa.nrHor i  Ka_
lrepbr Moryr 6brrb noJryqeHbr He Bbrue Aon\.-
CTHIUbIX.

Hanprxeuuq B 3BeHbrrx cnupa.aruoi i  xa-
I repbr  cKnaAbrBarorcs:  l )  u :  uenr6pauunx Ha-
npaxeuHft  pacrs)KeHnn;  2)  HanprrxeHnir  B i \ re-
crax conpsxeHr.rs 3BeHa co craropot\r; 3) ua-
npxxeHaft B NteCTaX CTbrKa B rlrepHAHOHa.rrbHol\r
CEqEHHH "I IPICTOB PAS.NUUHOiI  TOJII I {HHbI.

Hanprxeunq or  BHyrpeHHefo AaBJrerr r { r r  p
B roqKe .4 o6o.noqxu,  xapaKrepNeyetro i r  paAHV-
conr r  ( ruev6paHHbre HarpqxeHi lx  pacraxeHnn),
;1.rfi Kpyf,{brx ceqesnfi cnup?.nsHoii Ka\repbr
onpe.le,'rrnorcfl ro Qoplry.aanr A. E. XuSjan
( p u c .  V I I . I ) :

",: 
9{-t)- 6o r;t, ic.tt2;

( \ ' r r .  r  )
o s t(l- lc.4tz

DOt
r . le  oo :  

i j  
-  nonepe' {noe r {anpf i }Kenrre B

rl- lc:P B roHKocrer{Hoii uu.rrrrr{lpfiqecKoii rp1.6e-
c ro.rru{uHoii creuox 6 (n c.t) lr paA!l\:co\r,
paBHbn\r  paAuycy p1 (s  c .w) Aar{r roro NrepuArro-
H3r ' lbHOfO CerIeHI, l t ;  r0 -  paCCTOffHIIe OT I IeH-
Tpa NrepHAr.roHaJrbHofo ceqeHHfl Ao ocn r)'p6uHbt
B C,It.

A.ns N{epHAr.roHaJrbubrx ceqelrxii 1' :y6a
cnupa.rrr, trNteroil{HX 3.rurlrnrur{ecK}'ro eopny,

I
o z :  

T

r-

-.4



T
Nrer. r6paHIrbre l la t tpf lxeHHtr  N{oryr  6uru noAcqt t -
r a r r b r  n o  Q o p r u y n a r ' r  ( p u c .  V I I . l , 6 ) :

Otuoctr rerrsHoe ) 'Ber I I t le t t t ' te  pacqeruoro i ra-
rrpqlKefing oT 3aAeJ'lKll 3tseHa Il cTaTop BC.;Ie;t-

c r r r r re  r r : r t r 6a ,  T .  e .  Re . r t q t t a  
o -a : : ; ! , J4 ,

o t \ r c )
xo.ae6"rrercR B npei le .qa\  or  l0  1o 300i , ,  t ro3-

f n
pacTag c  yNreHbIUe l IHe\ l  oT t {o l l le l lH f i  "  .

AsarornqHoe Sopu l ' " ' re  ( \ t l l .5 )  Bbtpa ; 'Ker t t {e

A.;rf l  NIepHIHOHaJIbltolo ceqeHug, I tN{ercu{ero

Qopuy 3J IJ IHnca B c , ' t vqae c ra .nsHoi i  cnHpa. : Ib -

rroi ' r  xartepu npHl\ter BrtJ,

l ^  ^ ^ ^  |  a n  * 2 1 6 Q 6 -  r l  ( b z  - a r )
a t ^ . r r u  _  v . r v u  I

t  I  V  a t  *  ( r r -  r o ) j  ( b r  -  a r )

1[61t-.1-r- rol\b') - a'\I
r . L r . .  . . ; ,  - i

-F  0 ,5  1 '  '  "  V  u t  1 -  l rc  - -  r , , ) ' :  1 f i :  -  , , r )  I'  rc I

P.  r ; f  t c ; t ) .  ( \ ' 11 .7 )'  
b b  " '  ' " " '

<Doprrynrt  ( \ ' '11.5) u (VII .7) un pacqerHbr.\
r {anpf lx{eHI{ i t  e  ce ' {eHlr t lx  cnHpa"qbHot: t  xa l teput

Aal lb l  B npeAnOJ' IOx{el {Hr l '  qTO KOJIb[a CTaTOpa'
K KoTopbrM npHcoeluHt lercs cnuparbHaq Ka-
Nrepa, qB"'rntotcg a6co.ryIorHo xecrKHN{H.

HanprxeuHq, noACqHTaHHble Bb, Iueof l  l {caH-
nbrNr MeroAolt, 6rusxo coBnaAalor c Hanptlx{e-
nnfl:\*t, 3ailtepeHHbtMI.r 3KcilepIrNteHtaasuo. )tqtl-
rbrBafl AoJIro,'IerHIti i  cpon clyx6st 15'p6tttr
u Bo3N{oXHocTb HcTHpaHHq I I  pxaBf leH}tq cnl { -
pa/' lbHblx Kal\{ep' TOd'lU{ltHY ";It lCTOB,npHHt{}larcT
npr. I  KoHcrpyI{poBaHHIr  ua 2 .ux 6onsue pac-
qeruoil.

Ans c l rHpaJ' tbHbtx Kal t tep o6stqHo npl { r {e-
Hflercq i\rarepHaJI, o6naAarcunii xoporueft n;ra-
crtrr{Hocr1,to. 3ro o6nerqaeT BarbUoBKy II lr lTat{-
noBKy !'rHcroB Kaluep, a raKx(e ux nolrH6xt'
a np'oqe.c" c6opxu H l\roHra)Ka. Kpolte roro,
npn xopoueii nracTHqHocTII l laTepltaJla rerqe

npo[cxoAl{ r  BbtpaBHHBaHHe nuKoB nanp a>xeu t t  i i
rrplr orcrynd'IeHlII{ OT pacrleTHOil QOptnllt 3BeHa.

,[,onycxaeltue Hartpqx{eHuq Arfi cBap_I{blx
cnHpaJIbHbIX KaMep H3 cTaJIH l \ tapKH MCr.3
C yqeTOI{  AI{Hal \ {HqeCKOrO [OBbl iUeHi{ f l  AaB'r le l { l {  f

nplrr{HMalorcl paBHbtMu 1300 KI-t '  c,t tz.

! , ,r4 onpe4eJIeHufl To.[ lqI ' IHbI JIHcroR Ka)K-

AO|O 3BeHa tIpHN'leHtltoTCn QOptrl l ' .nbI '  .  BbIreKa-

rou l re  u3  ypaBreuu i r  (V I I .5 )  u  ( \ r I I .7 ) .
Pacqer ro,,'t l{H t{ bI creHoK JIHTbI x cn u p a"II bll bl x

Kar\{ep npoH3BoAHTcs no reN{ xe Qollr t \ ' , rart '

! ,on1'cxaeuue Haltpf l ]KeIIHq A, ' I f i  "r l l ' l rblx cntt-

paJrbr'rbrx Ka:\Iep IIpt ' iHHMaIorcff Ha l0-2090

xter{blue, qeNI Ar' I f l  CBapHblx, TaK l(aK BCJ' ' leJcTBlte

c,roxHofi Sopmui orJ' lHBoK Bo3NIolKIIa HepaBl{o-

\reDHocrb cBoitcre i \ leraJlJ' la.' ! , , ' l n  
y r teusu le l lH f l  I lanp f l , ' l {e l l l l i i  t t : r l t5a  e  r te -

c re  co f ip t tx (eHf i r  cnHpa, rs t to i ' t  l ta l \ tepb l  co  c ra-

TopoNI  o6onoqxa cunpa, ru t to i t  KaNIepbI  \ -cH"1 l t -

Baercfl Beprtt Ka.rt btr utltit p aAtt a,'l bl{ bll\lrl p e5p a r*t tt'

Paapa6orar tuan B UKTH NteroJ , l {Ka pacLIe- ra

TaKl tx  cnHpa, ' lb l lb tx  Ka\ tep  r l3J ' lox {e l la  n  pa6o '

r a x  B .  C .  f l o c r o e B a  r l  B .  V .  , \ l l t x e e s a .

p ( r * r o )

> < l t a 4 + ( r - r ; ' \ A t _  a ! )
xl-  lcu);

r; I- lcu2 ,

u l  -

(iq =:

2rb6

p I a ' * 2 r  ( r  -  r i  @ 2  -  a 2 ) l

2bb V a4 * (r  -  ro) 'z(b: -az)

( \ ' t  I  . 2 )

fJ.e o H b - noryocn 3r'rr 'n.rrrrt lqeclioro \rep14.1t{o-
I { ? J b H O t O  C e q e H H f l .

HanpaxeHl t  s ,  uzru6a B l recrax coi lp f l )KeHI ' tq
Kpvr , loro 3BeHa cnHpaJIbr{o i l  KaNIepbl  co cTa-
ropou J., 'rrr cra.rrH c xo:SQHuHeHroNI fl],accotta
pt : 0,3 no;lcqn'r'brBalorca no Sopr['.re

6tt: t  (o,oss - 0,272 4) ", 
xt- lcu!,-  

\  r c /

(v i l .3 )

r .1€  rc  -  paAHyc co lp txeHHf l  3Be l {a  c f iupa. t lb -
uolr xa;uepbr co cTaTopoM.

..i[n r nrep N,qLIoH aJIbH of o cerleH [I g, t't N{etou{ero

$opxy  3 . I l l t tnca ,  H?npf lx<eHHs,  vz rs6a paBHbl

1  Ia ' i 2 , r ( r c ri Q2 - a2)l

\ Y;ta1. - rd2 (bt - az)

V an *  ( r r -  rs) ' t  (b t  - "'r)l /I

x k 
rct'fc.uz,

npilqerr BeJtHqr.IHa, cTotlulafl B QHI') 'pHblx
cKo6Kax, Nloxer 6url KaK noJox(HTeJIsHoti,
TaK n orpHqare,rsHof t .

Pac,{erHrre Harrprr)KeHfi s. JJrs Kpyf, 'Ioro Me-
p lrll1l oH aJr bHoro cerle HI,I fl cTa.rl bHoil c n ll p a.n rHoit
Kalrepbr B Mecre 3aAeJIKH 3BeHa S crarop (r :
:  r r )  6y lyr  paBHbt cyMMe neu6paHHux Me-pH
rnoHaJbHbrx Hanps>xeHHt l  no Qopv-v, re ( \ ' l l . l )
rI noJo)KLITeJIbHbIX HarIDtt)KeHIIfi tteru6a IIo

Soprrr ' . re  (VI I .3) :
/  r ^  \  n o ,

6pacq , .  (  t , te;  10,228 3 )  iF x[- ic.u: .
\  r c /  o

(  v r  r .5 )
I locxonsx5' A,'If l  cnllpa.irbHbrx IiaNIep orHo-

fo
u le r {He "  i l ,ocTr . I taeT Ma KCl l \1a , ' IbHo lo  3 l laqe-

fg

nur (nopx.qr<a 1,8)  Ha nepBbrx 3BeHbqx y BXoA-
t roro ceqeHHf l ,  r \ ' laKcHl l raJIbHat l  Be. l l lqHHa pac-
qer l rbrx HanpRX{eHHi i  nroxer  Jocr t t farb

I
ou :  !  

2 -

_ l t  ( r r *  r i _
f5

')

( v r  I . 4 )

"J,

6pacu max=z 1,55 
ff 

xf k.u! ( \ ' r  I .6 )
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1
2.  Pacqer  Ha npoqHocrr ,
HanpaBlqroulefi  JronarK H

j lo l rarxy,  uauQa r ioropoi i  r l ) r - . (n i rp l l t . ( ' . t t ,un
euSupaerc l  r r o  ra6 . r .  I \ / . 6  r r  l \ r . 7 .  l i acc , r r i r . r , r -
r i i tHl r  I ta  I Ipor i l {ocrb.  IJanpae, ' r l r rcr r lar r , r ( )n; l r . r i i l
o l e r rec rRe t r l n , r x  l yp6 r r r r ,  l { aK  l pan r r JO ,  r r i ) e . i ,
c l ' i tB.xf ler  co6oi i  TpexonopH),rc  6a, ' rx) .  1( ,pcrre l -
r ro i i  xec rxoc ru  (puc .  \ l l  I . 2 ,  a )  .  Hau6o . r t u t r r r .
i l ; r fp) ,3r(u i t ler" tcTBlr roT Ha, tonaTK\r  npf i  3aKpbr-
r 'o1 l  r ranpats, ' r r rK)rqeM annapare.  I (  re; ry  . ronarKrr
n l ) i l , ' ro_)K_e_Ha pacrrpeAeJle l lHaf i  iJarpv3xa q
(puc .  \ ' 11 .2 ,6 )  o r  AaBJ ' reHHf l  BoAbr ;  r i  KoHCo. : rb -
Hol , rY Koluy qanSsl  r ronarr \ l l  r rpu. to j ,Kerro
ria.xoJsuleecs s roii >r(e l. locKocru cocpe-lot-o-
tleHrroe ycr.rJ'rue oT pblqafa P, xoropoe lraps,l). '
c u:ru6arcu{urlt MoN{eHToM co3jiaer xpt.r.auluii
l ror \ teHT. Te" lo, t io t tarKl r  paccr lJTbtBaercq-Tolbt {o
ua  u : ru6 ,  [ ocKoJ rbxv  i r anp rxeuHr ]  Kp \  qe ] r ] t f f
B I re i \ r  HeBeJ' rHKu.  Bep-xrraa uansa B--C pac-
cru{TbtBaercg Ha f isrH6 u x l tvr le l i l te .

I ' l  HrerrcH auocr l  l rarpr ' :x  r i

q : + xrtcu,

J - l ( ' c r ,  D t t  - . l t r a \ r e r l )  o H l ) \ . x ( u o c r t r ,  l r a  r i ( ) 1 . ( ) _
l )o t I  __ l ) i rc r r0 . tox ie l t r , t  \ ' i l 1 lJ  pe f \ ' , ' t l tp \ ' r cu le f  o  t i0 . . t  l )_
ua;  1 ) .  - - , 'u ia ] re rp  o r i l ) \ ' , ,K l roc l rJ  pe f \ r , ' rHp\ .H l r i le ro
l i o . r r , u l t ,  r r o  x o T o p o i i  p a c n o . t o ) t i e i l h r  t r i t . l b u r , l
ce l )e l ' :  1 )  - ' -  \ ' fo . ]  I lex { i l v  oc t , to  uaKJ i t - l l i t r  l r
o c r , x )  c r t l ) b l i r  l t a n p a H , ' r l r c u 1 e i r  . r o r r a r x i r ;  [ 1

;- r)' , I  
I  . ' '

o ) . : .
---1-

-1,4
l D, p

. C

-r

1  1 r
1 \  l

t t '  

== '

I J .e  le  -  bo  -  I Ib ICOTa HanpaBJr tOUle fO anna-
paTa B c.tt .

fg.{pasnuqecKoe vcu! 'rue, Aei icre\ 'rcLuee na
JOrraTX\/,  onpeAer'rseTcr no Qoplryne

D _ r ,DoH' lbo . . ,
t  2 - -  n I  ,

Zg

3. lecb Do r . r  bo -  AuaNrerp r i  Bbrcora HairpaB-
irttox{efo annapara e .u, T : 1000 xl-, i ttr -

5,,fe,rusli i  Bec BoAbt; z0 - rtuc.lo l{anDaBJs-
loulux Jro[aroK; H' - rranop, . leiicrer]f itutufi
l ra  "qonaTKy B i r ,  npHqeM

H' : (L -'J- E) ff , (\rl i . 10)

r, le f - oruocuTeJlbHoe rroBbrixeHHe Hanopa
B NIOMeHT IOJIHOTO 3aKpbITI+s- HanpaBjtsro[efo
annapara. OHo onpe4e.[qerG- o6brrrHo H3 pac-
qera rapaHryr i  peryn4poBaHHf l  ryp6uulr ;  B cpe, l -
ueu_f  :  l ,3 i -  ! ,_5;  A -  l \ , raxcuManluui . i  Hanop
ryp6uHrr s u. Vcunue, rpHr..roxeHHoe x uans-e
ll pacnoJlo)KeHHOe B r,l laBHOii nJ'rocKocTH Hilep-
I rHx re. r ra JorarKH (puc.  VI I .2 ,  a) ,

P : Pp cos a, ( \ ' r  I . l  r  )

r.]e P, - vcxr'rHe or cepBol\toropa, npHjtoxeH-
noe K pbrqafy, z rcf c{, - yfo,l r\ le}K,lv ocb}o
pbtqata u rr' laBHoii ocblo xltepqrl{ ceqeH}rfl Te.rra
. ' r o r ra rK l r  ( cu .  puc .  IV .28  r r - IV .29 ) .  [ 1pu  pac -
r teTe npuHt i t \ ta toT

P  = -  Pp  r c f  .  ( \ ' t t . l 2 )

BerlrqHrra Po onpeger'rrercfl no rpoprry.le

P l t c .  V I I . 2 .  I (  p a c v e r ) '  H a n l ) a B . 4 q r o r q e f i  . t o r r a  r i < r r

yto"rr NrexIY ocbro cepbfi t  H KacaTeJrbHoii  K ori-
p_ ] rxHocr r i  D ,  R rouxe 3aKpenneHr . I f i  cepbr t r ;
P. -  r 'cr .r . ' rue IBJ'x cepBo\roropoB, rrprrq€' \r

p  : L  
,  / ^ , 2  , a

. 1  / - n r r . \  \ Z a ;  
-  d - , , , )  x l ,  ( \ ' i l . l l )

l J€  P r r rax  - ' \ t aKCHNtaJbnoe  Ja l l . t e i tHe  B  cepBo-
\rorope s xf lc,u'r; d, n drr, - ; lua\terpL,t nolluturi
H CTar{aHa cepBoN,roropa B c,11.

flpex;1e Bcefo onpeAe"rrrrorcr Hanpfi),Keutrl
B  ceqeHnr  5 -5  nona rx r r  ( uanQa  C ,  puc .  \ , 11 .2 ,
a v 6) ,  nocKor ' rbKy orrH 3aBrrcf lT To. : rbKo ot '
cu, ' rbr  P.  l lpueeleHHue rrarrpr)Ker{Hf l  B 3ro\r
ceqel t  l t  t . l

l t  - 2  ,  ^ " 2y  t v t , , . , , 1 t  l t I . - . ,
u . ) .  o  '  A l t

( \ ' r  r  .  B)

( \ ' r  r .9 )

M)

pe,=P:* ! .#  
" . ,  ( \ , r r  13)

l l7;

C
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l . t , \ t ' t i t ,  M113 ;  5  
-  l l 3 f  l l 6aK ) l u l t  i {  } l o } l e l l l  I ]  ce r l e -

l l l l l r  J ; - - 5  r r  N 1 - ' ( ' , 1 1 ,  I I I ) l t r l e N t  I l u : t a  i  
'  P  ( l e  -

-  / . , ) ;  h l xo -Kp ) ,T ' f i u l t t i i  r l o l \ t ( ' t l l  R  ce t l e l l l jH  i i - 5

B  N I -  ' c l t :  I r p r t qe t \ t  M ,a ,  :  P  L , r ;  U t ' . - )  -  3 l \Ba -
' i o l ) l r i L ' l b i r b t i i  ; no r t c t t r  co l l po ' f l l B . : I t l l l l u  cc t l t l -

I | [ 't ;) _, lJ L:.]|t., .

I  i . r t t pxNe r t t t l r  I ' i  o c t ' i l . I l t , l t b l x  c t L l e l l l l t l - \  . : l o -

r I ; l  i  l i i r  pacc t { l l Tb lBa loTc t I  l l 3 , : l i i l ' ; l e r l b l l l  I I l 4 iKe  f  l l l l -
( i )o- i l ia"qurrrr {ecKIt } r  Nle ' roJol l .  f lpu l ro l t  Nle/ i ;1\ '

uar i tpoi i  C i t  ee ot lopoi {  i lpe.{ , } 'c} larpulJacrct l
r rcr i . r t ropui i  3a3op.  npu I ioropo\ l  NIaKCltMa. lb l lL , l t
l t i r l i p f l )Ke i l l l q  B  . lonaTI ie  HNIe loT IJa l { l \ le l lb t l l f ' t '

: J l t a l l e l t l l e .
Tpexonopua l  6a . lxa ,  I ia l i  I I3 lJcc- l ' l l o .  f l l l -

. r r r r ' ' l ' c f i  c ra r t . Iqecr ( t l  t t conPc; le . r l l r lo i i .  3 t t t l ' t t t -
' f ( ' .1br {o  npoue p l l cc \ laTp l j l l a ' rb  xo l l i l  f  K}  I i l t l i

. - iB \ ' \onopHl r lo  6a ,1K) '  C  o f lopa j \ I l l  A  v  B .  Or to l l i i  C

3a\ le r rgeTcf  cooTBercTBYIouIH\1 l t  c l l . l : i l l r I .  na-

nprx ie r {L I f l  I t  1e$opr , lau t r l t  6arxu  onpe, \eJ t lK) . l c f

orJc.rbHo oT KalKAoii  Harpy3Kl' l  ,  ; l"r lq qero

frocJeAoBaTe.rlbHo cTpotiM 3l l lopbl \ Io\ lel lTotl .
Ha puc .  V I l .2 ,  e  noxasaua 3n lopa l l3 f l l -

6arcurux-  MoN{eHroB or  r ta rpv3Kt l  q .  Ha

p u c .  V I I . 2 ,  t  l o K a 3 a H a  3 r l o p a  \ l o N t e l { T o B  o r

CUrr r r  P .
f lpu , ' toxHr t  

,x  
uan$e C B ceqeI IHI {  5 -5

^  , 5
cr t . r \  R"  -  P 7L .  3nrcpa Nlor le l lToB or  3rot1

c l t . lb l  r ioKa3arra r ra p l lc .  v l  I .2 ,  A.  C" ' tox l is
3nlopbr  e,  e u d,  nonyuaert  sntopy e,  H3 Koropoi i
lun.lHo, qro uerit6aloululi t{oNleHr e qanQe B
(ceuenue 4-4) paseH H.v.rrc. f lpuloxtze B roq-
xe C Aono"'urtire.Ilbuyto cu"'r-v A(r, Harpy)Kaell
uanQy B, pa3fpylKafl oAHoBperleHHo reJ'Io
.rtonarKI4. Be"tltuirny c.tt ' t l t ARc Haxo.qtlr i lc-
XOJ f  H3  N IaKCuN{aJ ' l b } l o  AOn) 'CT I I I IO fO  } l 3 l l l 6a -

lourefo MoN'reHTa B ceqettttt l  4-4 no c,re.lr rcu{eit

Qopnry.ne:

f@;;4
rc l ' l c ,uz ,  (V I  I .  16)v n p 4 - wa

' i ( ' u r r {  c r r ; r 1 'A1 l r ,  t t o  ra6 . l  .  IV .22  l ; l r r  I \ ' . 2 : l
Ol I l) e.le.l tlel\l OI I TH N'Ia.rl bil y lO lleJ'l ['l tl il ll y _ NIO\l('l I'l':t

conpo l i lB reHl l f i  Te , la  . lonarK l t .  B  t leo6xo; I l l \ l b lx

c . tVqaq\  yBe. r f iq i lBa lo r  A t laN lerp  qan$sr  B .

I { a n p g ; ' N e t t t t e  n a l - t t 6 a  B  l e J I e  i I O I I a r K l l

."-- Lry nt-fctt2,

i ' . \ , - '  . \ ' Inse2 -  l l s l {c l l \ t l t . l s t ru t i i  t t s r l l6a tou t t t i t  r t t . r -

] teU ' r  TC. l l t  . lOnaTXH L .  Kr  'C . t t ;  v  r  -  \ lo l le l l r

coi lpof i tB.-IeurIf f  Te.IIa . lot larKl l  B c' t t tr  -

I ' l a i l r r . l r '  c  t la t ip t l x {e l l l l t l r lH  B vKa3a l t l lb tx

Cer {e l l i l t l \  OI lpeAe, ' l t lnT  Hanpq i 'Ke l lH f  i ' r : r t t6a

t r  ceqL ' r i l r i l  i  - l  u  i lP l lBeAe l { l lb le  I lanp t l ; ' l {e l l l l  H

i l  cer reHu i l  . J -3 .

Pear iu t iu  R;  U Ra onoP A H -B onpe,L ,c -

, ' rHroTCf i  KaK feoNreTp l lqecKaf l  cy \ l \ ' l a  pear iuu i i

or  narp \ '3o l  q ;  P ;  R,  u  ARr .  Peaxu l tq  ono-

pr'r C

Rc , :  Rc -  AR.  rc f .  ( \ '11.19)

) ',te.ruHoe JaB.lerrHe uan$rr ,4

P t
P ' : i hx r f cnz '

( v r  r . l B )

( \ ' t  I  .20)

rJe  Ozn d  -  AOr iyCKaeMoe np l lBeAeHHoe Ha| Ipq-

xenue'f, ceqeHu; 4-4 s rcllcn'z; \X/a - exna-
TOpira, 'rbHbIft  l tOiuest conpoTHB,neHHff ceqe-

Hllq 4-4 B c,n3; Muse E 
- Hcl io\ ' lbl i t  l I3r! ' l -

6arcurtt i . i  Mor\reHr B Kf 'c.u.

Orcrcaa

ARc: Ut7 .r.

r l e  d .  1  u  l e -  AHar leTp  I l  J . ' I r lHa  onopHo i i  uac r t l

uanQur s c . t t ;  Ps -e / i f .
A g a.rorH qs o on p ('J.erl fl erctl v.le'rl bl loe Ia Rre -

r r n c  J p \  f H X  u a n $ .
!,on1'cxaertoe )-Ae.rIbt{oe ,r,2Br'l€Htle uanQ

rrpn er i ' . rxax I t3  6poHsst  OLIC6-6-3 npHlr l l -
i \ raercs o:  250 rc |csP.

C1-rr r rHpvn nporn6st  qandlr , r  C (c  1 'ueror t
neperreHHoi i  )KecrKocr l l  . lonarKH) or  Hafp] ' -

3oK q.  P,  R r :  t t  A/ {a,  ro.qvqaeNl  ror  paJ ' l la l ' lb-

Hutii :a:op 66 rrlex,l j 6ry,' lKoii u qanQoiA C '
npri KoTopoll kMelor iuecTo paccqHTaHHble BbIIre
IlanpfX(eHufl B CeqeHUtlx JIOIIaTKI'i '  L"ie.{ye]'
BCe xe ua6erars 3Hal{l ' ITerbHoro 3a3opa (6o"tee
2 .tt,tt), TaK KaK 3To npllBoAllr x He)KeJ'Iare"IIb-
Hol\1]/ nepeKocy Aera,'Ieil l texaHHsMa noBopora
JonaroK. Ec"rn pacueT npuBoAlrT K orpl' lUare,lb-
Holr \ '  3HaqeHHIO 3a3opa 6c.  r .  e .  ec, ' l l ' l  uan$a C

IOil) 'KHa OTK,'IOHl{TLCtl B CTOpoH}" oopaTHy}o
HanpaBr-leri l lrc cll.r lbl P, TO 3a3op CJIeA-VeT
npl IHf lTb paBHbl\ l  Hy"I to l l  coo-[BeTCTBeII I Io

cKoppeKrnpoBarb  nanpnNeu t l n '  ? t9  
o6 lqc -

Hqercf re\l '  qro 3a3op l\ lex(Iy uanQon^u BTyJI-
xoii Bblno"rHgercfl KolluellrpHqllhll\1' L"IeAoBa-
Te,'tbHo, Ha,'rHql{e oTpHIIaTeJIbHofo 3a3Opa QaK-
THqecKl l  o3Har laeT u HaJ' lHqf ie I10. lo)Kl lTeJIbi {ofo

3a3opa. flo,r, Bo3AeiicrBHeM cl{.rlbI P uan$a
nu6eper no,roxltre"lutlt i i  aaaop' HanpqlKeil l i t l
B . ronarKe Bo3pacTyr l I  I lpeBblcf iT I Ianpq)KeHr l t l
nprr  3a3ope paBI loM l ly , ' I to .' 

B Hexoropux c,ryualx cuna P ltoxer 6utrs

npr l " ro lKeHa K JIOI IaTKe TaK, KaK I loKa3al lo
nyHKrHporI  ] {a p l ' lc .  V l l  .2 ,  6.  3ro HepeAl io
u\reer  i \ recro y ryp6nu t te6o, lsu l t lx  pa3MepoB'
KorJ,a pef yJ'II{pyrcUdee Ko,'IbUo pacilorlaf aloT

BOKplr r  HanpaB, ' l t l lo4efo annapara,  V B Apyf l ix
C, ' lYqaqX .

( \ ' r  I .  r  7)

3ttrcoa NIoNren'toLl or erori  cl . tJIbI noKa3aHa I{a

p u c . ' V I  I . 2 ,  r c .
Croxt.ts 3nropbr ttc v e, no.rlyqae\I c\ '\ l \ lap-

rrylo 3nlopy usru6arculux \toi\ ' leHToB r' lonarKIl
(p l ic .  VI  I .2 ,  s)  ,  a  raK)Ke 3uaqeHl te \ laKcl t -
r\raJIbHOfO MOMeI{Ta, ueru6arcu\ero Te"lo J'Io-
narKLI  (ceueut te 2-2) .  Ha anrcpe e t l rp l ixonoi i
JHHueir  r roKa3aHo rpaSuuecxoe onpele. ' Ie l l l {e
3TOrO r\, loMeura. LIIrpnxoBatl , ' lHHllt l 6 qe.'Iqercs

3epKaJ'rbHbrM oro6paxeHueN{ 3n}opbl M. flp"-
vast 7 napar'IJler'tbHa npnrrtoil 6. Toqxa xaca-
]Hus. 8 onpeAeJlfler I\,raKcuNtaJIbHoe 3HaqeHlte nl
uaru6arcu,ero MoMettra reJla rorlarxH. I4e\tertf l s
B npeAeJIax r {aKCl lMa! ' lbHo AonycTl{Nlofo 3Ha-
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'T

j lonarxy c"r le . {1rg1 '  TaKXe paccLl l r rarb n pH
Bo3.leficrBHH ycl.t.rrHrr, pa3p-vuarcl4ero cpe3iloii
ra ,qeu,  T.  e.  npt{  Bo3pacraHHA ycHJl t r r  P :o
Be. : rHqHnbr I ,6P.  Pacqer npoBo; Iurcrr  aHaJro-
r l l r l l lO i l3.I IO)KetI i lOiul ' ,  t to npH 3TO\t Crlr!  ArQ6
onpet reJg toT f i cxoAn r {3  y )Ke 3a . - laH} to fo  3a-
3Opd,  paccqHTaHi lo fo  l lb lue .

AOr l ) rCKae\ tb re  pacqeT l rb le  i lanp f l )KeHHf l  r l
. :roi larxe r l , ' rq cTa, 'U.r 20fcrt l  i lpu 3aKpbrro\r
l fa IpaB, l f l rou le r r  an f lapaTe paBHbl  op

1100 x f  l cu2 ,  npH cpe3e nar . ' rbua -  o 'np :
.- 2200 xllcu). [\nn cranu,xpyrHx \rapoK ;1o-
n\ :cxae l toe  Har rp f l x {eHr4e nepecqHTF, lBaeTcg npo-
n op uH oH a. 'r  br r o oTItoi lreH u Io n p e, le"i ' roB Ter{v qecTH .

3. Ilpe,qnapureJrbHoe onpeAeJreHHe
AHaMerpa cepBoMoropa

HanpaBJrsroulero aIInapaTa

Lrfl npe,{Bapure"rbrJoro onpe,leJeHrtfl . lna-
r rerpa cepBoMoropa 5 'uuQnqHpoBaHHoro Ha_
npaB" ' r r rcu1efo annapara neprnxar lHoi i  noBo_
porHoJronacrrrori luu paAt{aJbHo-oceeoii ra,apo-
rvp6uuu npt{  vcraHoBKe AByx npf lNrooc} lbrx

o.l ltouHJruHApoRbtx cepBoMoropoB r{oxHo norrb-
3oBarbcrr Qop rvt'noii :

d r . .  x D r {
H^^*+

T '  ( V I I ' 2 1 )

3* 
,1. - i lnaNti 'rp .nopltHfl cepBor.rorop a B ,tt:

u  t  -  l lo t \ tHl ra. [bHbr] . r  AHaN{erp pa6overo Ko",Teca
B ,u; ff*u* - NraKCHr\{aJrbHiri i Hanop Op"rin

O t
B ,1 t ;  _D.  -  oTHOCHTeJrbHaf l  BbrcoTa Har rpaB_

u l

.nr lnuefo annapaTa;  puoa _ npHHrrToe r {o i \ I | r_
I Ia, ' IbHOe,[aBJreHHe \ racrTa B CHCTe]\ te pery. r rH_
poBaHHrr e rcf lc.u2; .1, - qrrc,reuur,rri xoa.i lOu
uHeHT, 3r iaqeHHr{  KOTOpOfo npHBeAeHbr r l
r a6 , r .  V I  I . l  .

l l pH , l ayx  cABoeHHbrx  cepBor ro ropax  ua r i -
leuHoe 3uaqeHHe d, uapo pa3.le,,rurb na ltt.

f lo , ryueuH;rr i  4uarrerp cepBoMoropa oKplr f_
"Tr gercl go 6,ru ;xa i imero 6on bluero H op Ma,q brrof o
3Har{eHHf l  ( r .1 .  IV,  ra6,r .  IV.32 u IV.33) .

Hnxe Aarorcs noscHeHuf l  x  es l6opt  qu_
cJrerr i tbrx 3HaqeHHi i  xo:Qeuuuerrra 1, , ,  yxa:au_
I ibrx B ra6" t .  VI  I .  I  .

T a  6  " ' r  u  u  a  \ r l l . t .  3saqeHus xoes$nqnenra  l ,

06 , rac r l  npHr l r eHeHHg
r y p 6 H H r , r  n o  H a n o p y

Tun  Hop r ra , rH3oBar rHo ro
I rpo$u , rn  " r on  a r x  r r

f ) rHocHre,r t , -
H u f t : x c q e H -

TpHCATeT
npoQu,ra no

Vror o.x eara
cnH  pan  bHo f t
Ka r \ t epb r  ( po ,

epad

P  a x l l  a , t  b  H o -  o c e B b r e  r v D  6 H  H b l

AcurrverpuuHuui

Bce , fuanasoHbr r rano-
poB

CirvrrerpnvHlr r i

AcuuuerpnvHr,r f i

CurrnerpuuHufi

0,05 0,  155-0,  I  70

0,  145-0 ,  l t iO

0,  165-0,  lB0

0 , t70

345

0,025

i-.-_-=
- . n o  

B o  p  o r H  o J ' r  o n  a  c r H b r  e  r v  p  6  u  r i  u

Husxor ranopHar rB0 r50
ClrrlrrerpuuHsrri

0 ,145 -0 ,160
CpeAsenanopuas 0,05 225-27C

0,  135-0,  150
AcurnrerpuuHsni

BucoxosanopHas 345
I 

o, ras-0, rso
HnsxoHanopHaa

Cpe,uueHanop ua a

Cirrrrrerpn.r ur'r li
l B 0 I o, r +s -0, roo

0,  155-0,  170
225-270

0 ,  145  -0 ,  160

j  o,  r+s-0, roo
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Acnlrrr  erp rrv uuri

0,025
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Tgrog;rr' i  MoNreHT, co3AaBaeNtbti i cepsotrtoro-
pai \ r l t  Ha pbrqare uanpaalnrou{ef t  J IOnaTX! l  ,
.IO"rx(eH npeo.D,oJreTb cy:\rMy AByx MOMeHTOB -

ruJpaB,'rnqecKoro M, u 'rpeulta a uanQax ,' ' lo-
larxv tl4.r.

P l r c .  V I I . 3 .  3asHc I - tN toc rb  r l iApaBJ lH -
qecKo ro  MoMeHTa  J IOnaTKH OT  OTKpb l -
T H t  H a n p a B r t l o q e r o  a n n a p a T a  ( y q a  -

ctox ABCl coorBercrByer r rxoxoA-
Hb rM Typ6HHaM c  I t aJ Ib tM  o rKpb t rneM '
ABC2  -  6n t c rpoxogx t , t r . l  r yp6Hnau )

O6uruir xapaKTep Ii3r\relleHI'ts rHApaB,'lHLIe-
cKoro NrotrleHTa, AeficrB]'tou{ero Ha HanpaB"{f -

rcU{yto .[OnaTKy' B 3aBHCHMOCTH OT OTKpLITHg
Hai lpaB.rr r lou lero a l ]napara,  T.  e.  Me:  t  @0),
noKa3aH Ha pr . rc .  v l l .3 .  3Hax n.nrcc coorBer-
CTBYer ;leficTB14lO fH.LpaB,'lHqecKoro Nrol\reHTa

rra 3aKpbrTHe, 3HaK \ rHH) 'C -  Ha OTKpblTHe.
t\ ' lorreHr rpeHus M, ve HMeer ollpeAeJ'teHHoro
3rraKa; oH BcelAa nporHBo.leiicTtsyer rf lroBolrv
\ro\reHTV cepBor\roTopa, B KaKylo 6u cropoHy
Hi l  . lBrr faJrcq nopuleHb.

Kpnnan Me xapaKTepu3\ 'ercn Be, ' tHqHHoft
i l  3 l raKo\ f  NrONreHTa B rpex Tor- lKax:  A,  B u C.
06o:rtaqrr:u N,torueHT B 3TI.tx rorrKax cool'Ber-
c t t r e t t t t o  r14 . ' .  A4 r "  t t  I l  2 t .

BelHqNua rHApaBr ' tHqecKoro  uoueHra  Mr t ,
COOTBeTCTByIOUIetO nOr' lOxeHHn nOJIHOTO 3a-

xpb lTHs,  nponOpUHOHar ' lbHa npHHqTOf i  BeJ IH-
qHHe OTHoCI'ITeIbHofo 3KCUeHTpHCHTeTa n0 IIpo-

Qu,rx HanpaBJIsloqei l  J ' tonarKH. B yHHQHI1H-
poBaHHoil  cHJIoBorl{ cxeMe peryJlt ipoBal{Hff npl l-

HHMaercr r  no  :  0 ,04 ; -0 ,06 ,  B  cpeAHeM 0,05 .
B nocJ'reAHee BpeMfl B cBfl3u c rpe6oBaHHeNl

B HeKoTopbrx cJ'ryqasx caMoHeoTKpblBaHHq 3a-

xpbrToro HarrpaBJlsr.oulefo al lnapaTa npl-{ cH f l-

rHH AaBr ' reHHq Macra  B cepBoMoTopax npHHH-

\raercq HHofAa no : 0,025-:- 0,03. flpn 3ro\r
rroNreHT TpeHHfl Mrt npeBbluaeT rI.{ApaB,rli-
qecxuii MorIeHT Mey ilPeilf lTcrBys caN{oorKpbl-
BaHHlo HanpaBnf l lo l l lero annapaTa.  Kpunar
\roNreHTa rpeHl.tf l M, nnx noBoporrlor' lonacrHoii
H paAHaJIbHo-oceBof i  ryp6HH noKa3aHa Hi t
p u c .  V I I . 4 .  C  y M e H b u e H I I e M  n o  c  0 , 0 5 , : I o
0,025 uor'relr Mer R ToqKe .4 yMeHbuaerctl
BJ.Boe; oAHaKo npH 3ToM MoMeHrbl Mr2 rt M2:t
B CBfl3H C )'Aa,' leHHeM ToqKH npI{JIO)KeHHq paB-
HoAericreyloil letl r l.rApaBrHqecKofo ycHflHq or
ocH noBopoTa JIonaTKlI HecKoJIbKo yBerHt]H-
Balorcq.  f loaror ' ly  s  ra6r .  VI  I . l  axcueHrpHCl l -
rer\i n0 : 0,05 coorBercrBylor MeHbull{e 3Ha-
r le t tHq 1r ,  a no:  0,025 -  6o,r luHe.

B paJ,Ha,'Ibt{o-oceBofi ryp6nHe onpeiler' l t l-
lo i l l f i lvr  AHal t ' leTp CepBOMoTopa gBJIfeTcq o6bl l lHo

\ro\reHT M2r, uuercuufi Hau6o,' lbuee 3Har{eHrle
n p u  a 0 : 0 - , 5 4 0 , n r ,  ( r o u x a  B  n a  p u c .  V I I . 4 ) .
3ror noueHr geiicreyer Ha 3aKpblrue. f lpHl\le-
HeHHe cHNIMeTpHtlHofo npoouJlfl BI\{ecTo acHl\l-
\rerpl. ' lqHoro, ecJII{ 3TO He yxyAulaer 3l ' lepferl l-
qecl (He noKa3aredr lH rYp6ugst ,  cHH)Kaer n l tK

0)

\rot\lefira B roqKe .8. f loaroltv xoeoQlruttetl.r i i .,
npHBeAeHHbrf i  s  ra6r .  VI  I . l ,  ] rMet{b i l taerct t .

B HH3Ko- u cpeAHetta i lopHbtx noBopol ' t {o-
.1 On acTH brx ry p6u tr a x on peAer'I fl loullt Nl tl BJI fl eTctl
o6brqHo rvroMeHT /\42:t. On coorBercrByer I\{aKCH-
ManbHoMy orKpbtrulo o0 max H AeticrByer l la
orKpbrrr {e ( rouxa c Ha pnc.  v IL4) .

f lpr  yr .ne oxBara cnupa,r tuoi l  Katuepbl  q)0 :
-  l80o uor , reHT M13 I ' teur , t t te ,  qeM npt4 q0:

a)
MeI
lrrtrl

t B

n
s--
<.

t4e I
Mnl

I
I

0 l

Puc .  \ , ' l  I . 4 .  3as l . r c r iMoc rb  F r {ApaB"4 r r r t ec } i o I o  L l oMeHTa  . nona rK t l  l l  N roMe l l r a  r pe l l } r t I  B_Uan -

Qax  o r  oTKpb lT I l 91  HanpaBJ I11 tou {e ro  an l l apaTa i  A  -  n . ; , f l  paA i l anbHo-oCeSo f i  r yp6 l t t t s t ;
6  -  gnn  noBopo rHo -J l onac ruo i l  r yp6HHu ;

-  -  n p H  n o  :  0 , 0 5 ;  -  n P I {  ' n o  :  0 ' 0 2 5

-L
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- 225", raK xaK tl orKpbrroii qacrH Be.rrHr{HHa
t\'rolreura MeHbtue, qeNl B 3aKpbtroti, r{ ocpeAHeH-
Hoe f lo  BceM JrorrarKaM 3HaqeHue Ma c yMeHb-
urelrHerlr yrJra e0 cHHxaercfl. f loarouy euaqcnne ;.
1.lr-_g^o : lB0' MeHb[re, qer\{ A,'ra qo - 225-
:- 270".

O,lHaxo A, ' ts  I rbrcoKoual lopubrx noBopoTHo-
"roracr l {brx ryp6tru,  notreulaeMbrx B norHo-
oxBarHbrx crrHparbHbrx Karrepax ( r {  o  -  3451,
] raKcnMar ' rbHoe oTKpbtTHe 00max 

.  r {  cooTBeT-
crBeHrro npuae4euusr i i  pacxoA Qr of  paHuqH-
BarcTCfi o6btqtro KaBHTaIIIIoHHLIMH vc"rtoBlttt\ lu, It
3Harlenr{e MoN,reHTa Mrs, ,1eficroyrcuero Ha
orKpbrrHe,  HeBe,rrHKo.  l lpu suauureJrb l loNt  orpa-

^ t  /

uir r rcHHH Q, (oo*u*)  xpuaaf l  Me r \ ' ror{er  ne ne-
pef i r r r  qepeg HyJrb,  u Mr"  coxpaHur r ro, ro)xu-
rer ' rbHbr i i  suar  (Ha puc.  VI I .3  roqxa Ct) .  t ro-
3roMy 3HaqeHue l ,  e  ra6, t .  \ r l l .1  a,qr l  BbrcoKo-
HarlopFrbrx ryp6r.rH MeHbrre, qeN{ A,'rr cpeAHe-
H anopHbrx.

fH4pae,ruuecxxe NroMeuru M2z H M4 3a-
Bucrr  raK)Ke or  nponvcKsoi i  cnoco6Hocrn rvp-
6uuu Qr, c yBerHqeHr.reM Koropofi a6co.nrcrsue
sHaqeHur M2z u Mrs pacryt :

x s a rr6o,r rutelr y coorBercrB yer n p n6"'r tr s nre.ri u rr o
nepexoj ly  K cJre lvrcqeMY lHalrerpy r iopr la l r ) -
r {ofo psLa cepBoNroropoB, n[ ] r rBeAerrr roro 3
r " r y .  I \ /  ( r a6n .  IV .32  u  I \ ' . 33 ) .

{*i
[ _ l - , >r,\ __r i)-
t \--- *,
r  1 : t

M- - 'rrQ'+:c^D?(q, ) ,  n ,  Nn22)

r.u,e cm - f lpnBeqeuHuri runpan"lnuecxurl Mo-
\ reHT, xapaKTepH3yrouln l i  , ' ronarKV AaHHof o
npoQHnr r rpu npnHf l roM 3KcueHrpHcurere n0 r r
npH AaHHOM OTKpr,rT[H HanpaBJrrioilIefo alna-
para;  Q -  pacxoA ryp6uulr ;  Dt  -  HoMHHarb-
usrii .[HaMerp pa6oqefa Korreca: Qi - npo-
nVcKHafl cnoco6Hocrt ryp6ualr (npune,leHutrfi
pacxo4 ) ;1 /  -  uanop .

Ha puc.  VIL5 r roKa3aHbr ABe KpHBbre fH-
Ip aB,q Hr{ec KI,r x MoMeHToB p aAHaJr bHo-ocesoii ryp -
6uuu.  OAsa H3 HHX orHocurcs x pa6oueuy
Ko,'Iecy c yMepeHHori nponycxHoft cnoco6nocrl,ro
IJIfl AaHHOTO Ar.{ana3oHa HanOpoB, Apyfaq -
r uo4uQuxaqun 3roro pa6ouero KoJreca, noBbr-
urarcn(eft ero nponlc6H]_.ro cnoco6socr" Qi,
a BMecTe c TeM BeJrI{qHHy OnpeAe,rrtrculefo Mo-
ivre i - r ra (ez npu ar :0,5e1, . r " .  t r4g AByx 3Ha-
qeHuri I, npHBeAeHHbrx B xaxAoil crpoKe
ra6;r .  VI  I .  1 ,  MeHbuee r rpHHur{aercs AJr f l  pa-
6oqero KoJreca c yMcpeHHoir  nponycxsoi i  cno-
co6uocrrro, 6olruree - nnn efo uo.4u$uxa-
UHII  C NOBbIU]CHHbIM NPHBCN,EHHbIM PACXO-

,[,oM 0;
B c,ryuae noBoporHor'roracrHbrx ryp6nH, r4e

on peAerqroulltM rBJrrrercs o6uqso nolreHr.,&1rr,
r{axc14rvrar'rbuuii npuneleuuurl pacxo4 Q, Mo-
).r{er nprlHnMarbcq AJrs oAHoro H Tofo xe pa6o-
r{ero KoJIeCa pa3IHqHbIM B 3aBHCHMOCT}I OT Ka-
BHTaIT[oHHbrx n r.rHbrx coo6paxeHlt:1^. i l ,ns MeHb-
runx (yrvrepeuHsrx) suaueHuft Qi rpHHhMaercq
coorBercrBeHHo MeHbrrree 3Har{eHHe h, anx noBbr-
ureHHbrx npHBeAeHHbrx pacxoAoB - 6o;lturee.
BosMoxHo nDLrHrrHe u nDoMexvroqHbrx 3Haqe-
uuit l. I lepexo4 or HaHMeHL,ruefo 3HaqeHHq 1,
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P l r c .  \ . r 1 1 . 5 .  3 a e u c l r r r o c i s  r r i j f l ) a B " t n q e -
cKOfo  l \ r o r . r eHTa  HanpJB . ' r n tou l c i i  f l o f l a rK r r
paAr j a , l bHo -ocenu rx  r yp6 rH  o r  o rKpb t r r i r r

AJ r t {  oAHOfO  H  TOrO  }Ke  Hanopa :
-4 .nn  r yp6uHbr  c  _y -MepeHt ro r?  npo -

ny,cruof t  cnoco6rrocrsro;  -  -  -  -  A;1A
r l r p6nHur  c  noss ru reuHo i t r  npon l ' c r r xo f i

cnoco6 t t oc t r r o

Cn oco6 n p eAB a p lire,'r b H o ro o n p eire,'r e H l 6 nu a -
lrerpa cepBoMoropa, r{3,'ro;*ieHHsrfi e Hacroruleir
Pa3Aer'le, npeAnOJ-lafaeT Hop\.fanbHylo CXell\-
nprrBoAa Haf lpaBr ' r r r tou{ero ani rapara.  Taxoi i
npuBo. l  cnoco6eH rpaHcQopN'rHpoBarb rqfoBoe
ycuJIIIe (rlIroslri i  MoN{eHr fuI , ceprorroropa)

q c

P n c .  V i I . 6 .  3 a e u c n l r o c r s  r r r o B o r o
MOMetrTa cepBoMoropa oT oTKpb lT I { ' I
HanpaB, ' r r rcu_ \eFo annapaTa npH pa3-

H s r x  B a u *

3a cqeT H3MeHeHr . r f l  v r " la  B  Hax, roHa cepbf t l
npH L{3MeHeHHH OTKpbrTuq HanpaBJI f l rou le fo
ai l l tapara. f lpu yne"'rnqeHI.IH yr"ra p rqroeutf i
MOr l leHT Ma CepSOnOrOpa Ha pb l t {a fe  HanpaB-
n fl lotrleii JIon arK H yBe,'t HqHBaercs. H a lt6or'i bluylo
BCd'IHI{HHY 3TOT YTOJI (O'U') I . iMEET B NOJIO)KCHHH
saKpbr r l4 r r  (ao :  0 )  .

H a  p u c .  V I I . 6  n o K a 3 a H o ,  K a K  B J I H f l e r  H a

TpaHcQopMaqHIo rrrroBofo [ ' lo]\{eHra _cepBoNlo-
ropa Mt :  f  (ao)  3Har {eHHe y fJ la  pmax npH

d o : 0 .
IJns ycraHoBJIeHI.Iq onrHMaJIbHofo 3Haqe-

Hur pr21 cJleAyer AJIf l  xa)KAoro KoHKperHoro

MC

3,0



cJryqaR noAo6parb KprlBylo /14, rax, qro6r,r osa
sa r r6onee  pa I rHoHaJ rbno  noxpb rBana  nnKH A ,
B  \  C  xp tno i . i  c yMNrapHoro  Moue t r ra  . \ 1611  t ,  .  -
:  , l l  e  - t -  M m  ( p u c .  \ ' l  I . 7 1 .

- X.ns nocrpoeHi.rs cyrlrMapHofo N{oMeHra
Mr!r . ,  :  f  (ao)  

'eocnoJrb3yerucf l  
KpHBbTMH Me:

:  f  ( a i  u  M^ :  f  ( ao ) ,  Hao6pax ieHuu l ru  Ha

6 1 i'i 69 r.t

oe og

P t t c .  V i  I  . 7  .  3aeHcu t t oc rb  cyMvapHo f  o  l r o ; \ r eHTa  o r  o r r i pb r - t u f l  Ha -
npaB i9 ro r {e ro  annapa ra :  a  -  An r r  paAHaJ rbHo-oceno f i  r yp6uu r , r ;

6  -  Ann  noBopo rHo - ronac rno f i  r yp6uH t r ;
-  np f i  oTHocu re rbHoNr  3Kc rdeHTp t . r cHTeTe  n0  :  0 , 05 ;

-  np r r  o rHocnTe , ' r bnoM g r i cqegTp r r cuTe re  no  :  0 , 025

pHc. VI l .4 lns 3KcueHrpHcureroB lzs :  0,0i
u ns :  0,025 npnN{eHHreJrbHo K paAHaJrbHo-
oceBofi r.r noBoporHoJronacTHoft ryp6nHaru. llprr
xoAe Ha orKpbrTfie cepBoMoTopbr Aonx{Hbr npe-

oAoJrerb cyMMy a6co.nrcrHsrx 3HZ-
qeHuf i  M2z {  Mpz,  npu xo. te
Ha 3aKpblrHe -  cy l rMy a6conrcr-
Hbrx 3HaqeHuf i  M2r *  Mat  r i
Mr"*  M^3.  f tnn npocrorbr  pac-
cl,rorpeHHrr cylvrMy a6conrcrutr x
3HaqeHuft ruoMeHToB Me u I4,1,
Arfl Kax{Aofo oTKpbtrHe a0 6yIerl
orKJraAbrBarb no oAHy cTOpOHy Or
ocH a6cur4cc,  He CrrHTatcb c Ha-
rrpaBJreHHe\{ xoAa nopruHq cepBo-
Moropa. Tor4a noryr{r.rM .4nfl pac-
cMarpuBaeMbrx 3HaqeHuf i  ne:0,05
t r  t t s :  0 ,025  xpHnbre  cyMMapHbr  x
opAHHar  Mcu^ :  Mr *  M^ .  uso -
6paxeHHue  i a  puc .  V l l . 7 .

finn pa4uaJrbHo-oceBbrx r.vpr-
6uw xapaKrepHbrM no-npexHe)I \ '
'BJ ' IqCTCg TIHK B TOI{KC .8,  OH NPC.
oAo,'reBaercq npH xoAe cepBorro-
ropa Ha orKpbrrne; AJrfl noBo-
porHo"rronacrHbrx ryp6uu - nuK
oH,  KaK H [ I tX  B TOqKe .4 ,  npe-
npu xoAe cepBoruoTopa Ha 3aKpbr-
NOMHHTb ,  qTO MON{CHTb I  B  TOqKA\

= 26 r f/r,n7 )

) P.;r= 26 rf/c''t2 )

y1" , , . .  /

d )

0 )

B roqKe C,
oAOJIeBaeTCg
rHe (cJreAyer

P i . . . ^

"; ,. ir= ?6 rr/cu2)

n;-= JA rif i 'u2

M,( F,r,r, 
- 50 ", Prt,., = :16 K VcM2)

l--r Po rir= 3o xt/cr't2

14,:u,

t ' lt  t C )

14tyn

A

\
\
t

\ z

' , ,Mrua

/'Io 06

P l t c .  V I I . 8 .  3aaHcuMoc t r ,  T t r oBo ro  H  cy l l r r r apHoro  N roMeHToB  o r  o rKpb t r l l f l  HanpaBr r r r o -
u{efo annapaTa:.  a -  AJl f l  paAHa.t Ibuo-ocenof i  ryp6gsat;  6 -  AJrf f  noBopoTHo, ' tonacrHof i

Typo  HH b r ;
-  A " ' I q  oTHocHTeJ ' t b l l o ro  3KCL IeHTpHCHTeTa  no  :  0 , 05 ;  -  A rq  oTHOCr r -

TenbHo fo  3Kc r {eHTpHcHTera  no  :  0 , 025

l6  , r l .  f l .  Epos ru re i l s

I

Po min

0
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A H C noxasarrbr B o6lacru no,rro)KureJtbHr,rx
opAHHar ycroBHo).

Paccuorpuu noJryquBrxuecn ua puc.  VI I .7
qerbrpe KpHBbre Mrun: f (ad orAeJrbHo u
Ha"IO)KHM Ha Ka)K/lyrc H3 HHX oAHy ll3 KpHBblX
. l , I c :  f  ( an )  (pnc .  V I I . 6 )  r aK ,  q ro6b r  o l ra  r ran -
6o,ree pauuoHaJrbHo noKpbrBa,'Ia IIHKH A, B
u C.  3ro HaJroxenue npoHgBoAHTcr npu MH-
HHIIaJIbHOM AaBr'reHHI.{ MaCJIa Pmin u CHCTeN,re
peryf lHpoBaHI4q,  npHqeM npH xoAe nop[rHs
cepBoMoropa Ha orKpurue (npn npeoAoJreHnu
flHKa B) MHHr{MaJIbHoe AaB,rreHH€ ps rn16, rro-
cKoJ'rbKy npouecc Heanapuitutrfi, Mo)Ker npe-
BbruaTb Mr.rHHMaJIbHOe AaBJreHr.re Pmin rrpH xoAe
Ha 3aKpbrrue (npn npeoAoJreHur.r nuKoB A u C)
nprrMepHo sa l5%. Tax,  f lpk pnon:  40 rc f  lcuz
H pmin : 26 rcflcn' po^rn x30 rcl-lcuz.

l lpurr,repuan KaprnHa coBMeuIeHHff KpHBbrx
Mc :  f  @o)  u  M6u^n :  f  ( ad  noKa3aHa  Ha
puc.  VI I .8 .  Kax sugHo, npu 3xcueHrpxcHrere
nq :  0,05 Has6o.nee pauuoHaJrbHo npHMeHeHHe
xpunux M, cyrnauu Fru* B npeleJrax 70-60o,
npx 3KcqeHTpucr.rrerax ns : 0,025 cJreAyer npr.r-
MeHgTb 6o.nee noJrofue KpHBbre c yualru B,nr"
nopflAKa 60-50'.

Kpurepnerra npaBHJrbHocru npr..rHsTof o 3Ha-
qeHHfl yfJra HaKJroHa cepbrlr Fmax npu oo : 0
cr'rylKar o6H.{Ho KpHBbre tpe6yeuulx AaereHl.ri l
ts cepBoMorope B $yHx[raH or 46, nocrpoenHbre
.airrr xoAa Ha 3aKpbrTHe v IlIIfl. xoAa Ha oTKpbITue.

4, Ilpe4napnreJrbHoe onpeAeJreHr{e
IHaMerpa cepBoMoTopa padoqero

KOJreCa rroBopoTHoJronacTHofi
rrAporyp6nnu

Pasnopor nonacreil pa6ounx Ko,rec uoBopor-
HoJronacrHbrx ryp6r.iH n Quxcauur 3aAanHoro
norox(eHuq lonacteil npu pa6ore ryp6uHu UanQg JronacrH u rcl- ..u; v _- xoa$QHr{rjeHr
ocy,IqecrBnteTcfl Mex_aHHsMaMH noBopora Jlona- norepb Ha TpeHHe B uapHr.{pax MexaHtr3tr,ra,
creil. Vcnnux, Heo6xo4nubie AJII yAepx(aHus urnoixax KpecroBr.rHbr, yrrJrorHeHgrx Jroiracreir
rlJrrt pa3Bopora Jlonacrefi, o6blqHo or{eHb Be- H T. A.
,'IHKLI, H AJtfl Hx co3AaHI,Is e 6orltuxHcTBeuly- 3Aect Ii AaJrbrue oepxui.rfi 3HaK coorBer-
qaeB npLIMeHsIor MacJIsHbIe _cepBoMoropbl. npq:_-= g1Byer xoAy nop1IIHq Ha orKpbtrr{e, suxsuir -
BHJIbHoe onpeAeJleHlle rpe6yeuoro ycHJIHs u ua 

-saxpHrge 
nonacrefi. f loloxursrssoe Ha-

pa3MepoB cepBoMoropa ueo6xo4uMo AJIff o6ec- npan.neine ycvnr4n cepBoMoropu Pcp - BHr.rs,
neqeHHfl yCneurHOfi 3KCnJIyaTaIIHLt rHApOTyp- HeSasHCLrNaO oT HaIIpaB,'reHr.rr ABrixieHHfl
6uHrt, a raKxe Art pacrlera Ha nporrHocrb Ae- IIoDtxHfl.
ra.neft MexaHH3Ma noBopoTa H Kop[yca pa6ouero 

-Moinlesr 
TpeHHs M^o onpege,rrfleTcfl no Qop-

rrry.ne (6ea yqera neca nonacru)

M m p :  A P z *  A z P s *  A " C  K I - . t t , 0 r l l . 2 4 )

rge P, ^ Pg - oceBatl H oKpyx{Har cocraBJlfi-
rculHe rr.rApaBr'IuqecKofo ycu,!Hs Ha "rlonacTb
s rcf ; C - ueHTpo6elKHas cHJIa ,tonacrlt c uan-
Sort  u pbrqafoM z rc l -  Ar ,  Az,  AB -  xoaQtpu-
UHCHTbI.

Cxeua Harpy)KeHHn .{o[acru u uanQut
ynpou,eHHo noKa3aHa Ha pHc. Vl I . l0;  3; lect,
Ror ,  Rbr ,  RaU H ROU -  BepTI lKa, ' IbHb le  H rop l i -
3oHraJrbHbre cocras;nloulue peaxuufi onop A
ra B uan$rr; 52 u Sy - BeprI'tKaJIbHas II ropn'
3OHTarbHaq cocraB!' I f toi l I l re ycHaHf Ha pblqafe'

Tpe6yer'loe ycr4JrHe cepBorvroropa KprBo-
[rHnHo-uraTyHHoro N{exaHu3Ma onpeAe.tffeTCt
no Qoprrry.ne

n  ^  ( ! _ M n - a , 4 l . p ) c o s a
Y c p  z t - - . - ; - # ' - r - v  ^ 1  ,  ( \  I I . : . J )'  : : / p C o S ( 0 - q )

fAe 21 - Hr4C"rrO nonacrefi pa6ouero Ko,teca;
M/t - Mol\,reHT fHApaBrnrrecxrjx H rleHTpo6ex-
Irbrx cHJr JlonacTu oTHocHTeJrbHo ee ocfi noBopoTa
npH sonruHalrHof t  cKopocrH Bpau1esns ryp-
6uHr, r  e rc l - .u ;  Mmp -  MoMeHT TpeHr.r f l  B onopax

Puc.  V I  I .9 .  i (pHnoruunHo- r ra r ) 'H  -
n l r f t  vexasugM noBoDora  , ronacre f i
ocerofi  noeoporHo.a6nacruofi  r1'p-

6nsu

KOJIeCa.
Ocesac ryp6nna. Hau6o.rrruree pacnpocrpa-

HeHHe B OCeBbrX nOBOpOTHOJIOnaCTHbTx rHApO-
ryp6r.rnax noJryqr.rJrr{ KpHBotrrHnHo-ruaryHHErii
H KyJrucHbrft uexanugMbr noBopora .nonacrefi.

Cxeua KpHBorxHnHo-uaryHHofo MexaHH3Ma
noKa3aHa Ha pr{c.  VII .9.  MexaHHsrnr cocrour
lu3 uapHupHo coeAr.rHeHHbrx MexAy co6oft pu-
sara I H cepbru 2. Puqar )KecrKo coeAunsercq
c uan$oft  JIo[acrH 3, a ceplra uapHHpHo co-
eAuHflercx c KpecroBr.tuoft 4 pa6overo xoJreca.
Ycn.nue or cepBoMoropa K KpecroBHHe nepe-
Aaercfl r{epe3 lxrox. O6osHaqeHns yf.rroB, Hx
HanpaBJreHHrr oTcqeTa, a TaKxe AJTHHbI gJreMeH-
ToB KuHeMaruqecxofi cxeMbr vKa3aHbr Ha r{eD-
Texe.
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H -  peaxuur 6ypruxa. I(oe$Suuuenrrt  Ar,
Az n As noAcqurbrBatorcrr no (ropuylam:

/ r : 0 , 9 6

A z : 0 , 4 2 4 t  j r ;

A s :

(vr  r .25)

Benuqusu I ,  lz  v  / r ,  a  taxxe do,  db u dro6o-
3HaqeHbr Ha pHc.  v l  I .  l0 ;  f  -  xoaQQHrrHeHr
TpeHHs. B ore,{ecrseHgofi npaKTHKe A,'If l  pac-
r reToB I rexaHH3\{oB noBopoTa,rof iacTe} i  fHApo-
T\rp6rJHbr c  r rapaNrH TpeHus (cra, r rb no 6poHae>
r rp r iH r iMaerc f l  i  :  0 ,12 .

Pnc .  V I I . l 0 .  Ha rpyxeHHe  J l onac r r . r  u  qan@t l  oceso f i
noBopo rHo" ronac rHo f i  r u4po ryp6un r t :  a  - qanQa

c  " ronac rb ro  H  pb rqa roM;  6  -  Ha rpyxeH l l eB  Bep r I I -
xa .n rno f i  n . r yocKoc r l . t ;  6  -  Ha rpyxeHue  B  rop l l 3oH-

Ta.r tbHof i  nr ' rocKocrH

I ioaQQuuNeHr norepb Ha rpeHr{e B IIIapHIlpax
MexaHH3Ma noBopoTa npH xoAe Ha orKpbrrl ie
H SaKpbrTlte fi\{eer c,'Io)KHylo 3aBHcHMocTb or
cooTHo[IeHI.tfl yf,'IoB H AJIHH KHHer{aTHr{ecKoft
cxeMbr MexaHH3Ma noBopora.  f lpu npelaapu-
TeJrbHbrx pacqerax B KpHBolxH[HO-[raryHHOl\{
IuexaHH3Me Moxer 6t r r r  npuHaro v :  1 ,25.

Xoa nopuHs cepBoMoropa, Heo6xoAI.rN{bti i
A"'Iq pa3BOpOTa "' lonaCTu oT yrJIa 9r ,qO yfJIa q2,

16,"

*lo,- o,eo * ,0, + oilf r,,

onpeAeJrrrercf l  no {ropmy.ne (puc. VII .9):

s :  I p ( s i n  q r -  s i n  q l )  +  / c ) . (

l{'
o l. l

| , u , i l t .
I

(vrr  26)

Puc.  V I I . I  l .  I l y .nucuuf i  nexa-
HH3M noBopora ,ronacrefi  ocesofi
noBoporHono"%";;30 ruAporyp-

Ky.nucunir MexaHLI3M noBopora .rionacreii
oceeoft  ruAporyp6nHbl noKa3aH Ha puc. VII . l1.
,\lexaunsru cocrouT Hg xecrKo coeAHHeHHoro
c qanQofi JronacrH pblqafa .1, Ha xosue Koropofo
rlapHupHo ycraHoBreH KaMeHb 2, nepeMeqa-
rctt1r{ficfl BAoJrb nasa 3 xpectenuHu 4.

Tpe6yeuoe ycHJIHe cepBoMoropa KyJIHcHoro
MexaHH3Ma onpeAeJltercn no Qoptr.ty.ne

pcn: rr( tU:! , l rTd 
t t_ l r"  u nr.  (vI I .27)-  l L p  s l n  ( 9  -  o )

Be.nuqnsa M^o olpeaeJlsercq no ypaBHe-
unro (VIl.24) u $bpr"ry.rrav (VII.25). I(oeQQu-
UHeHT norepb Ha TpeHHe B COeAI,IHeHHflX 3BeHbeR

Ky,' IHCHOIO MeXaHH3Ma npH npeABapHTeJIbHblx
pacqerax uoxer 6utt t  [PHIrqr v :  1,5.

Xo4 nopuHs cepBoMoropa B KyJIHcHoNt Me-
xaHH3Me oilpeAeJlsercfl no Qoptr,ty,le

s  -  I p  ( t i n  , r  1 -  s i r t  q ,  f

)  " " .  
(v l l .28)

_{;ffi
, l+ @o* aot + aa) ' ' 'I;

-  ( +coS  r r r

cos q1 - cos q2+

d)

- l
:=--t
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-  
[ual rerp cepBol{oropa Haxo. : l r i r ( : r  nc l  r f rop-

MyJre

,  r /  P " n  . ,
d ,  -  l /  , :# :  f  d i , , , , ,  < ' . r t  ,  (VI I .29)

/ v, t t l)p

r;1e dur* - ;t{Hatrlerlt mroKa ts c.M; p - pa6ouee
/iaBJreHL{e ruac,ta B cepBoMorope rt rcl ' lcur;
I IpH pacqeTax noBoporr ionoracrHbtx KoJrec npl r -
HHMaercq p : 0,8pn611, 3Aecb pnont - HoMH-
I{aJIbHOe IaBJIeHHe B CHCTeMe pefy,'IHpoBal"turr.

Be;ruvuny P6p onpegeJrflIor A,rrr pa3Hbrx pe-
)KHN{OB pa6oTr,r i]pr.r ABHxieHL{1.r N{exaHH3Ma Ha
orxpbrrr . re H 3aKpbrrne.  B Sopuyny (VI I .29)
noAcraBrrrercq Haa6orbuee sHaqeuue Pro npu
xoAe Ha oTKpbtTHe H 3aKprrrrr4e.

B pa4e c,lyqaeB pa3Mepbt cepBoN{oropa pa-
6oqero KoJreca olrpeAeJrslorcfl KoHcrpyKTlrBrro;
npH 3roM no npHHrrrbrM pa3MepaM cepBoN{oropa
I]oAcquTbrBaeTct,IIaBJieHHe MacJra B IIOJIOCTTTX
cepBoMoropa u crpoHrca rpaSux 3aBr{cuMocru
tpe6yeuoro AaBileHvtr MacJIa or yr,ra noBopora
lonacreii l tp].t xoAe Ha orKpbrrue H saKpbtrne,
Pasuepu cepBoMoropa AoJr>xHbt nsr6upartcl
TaKHMH, qrO6U Ha BCeX ytJrax pa3BopoTa. [ona-
crefi rpe6yeMoe AaBr'reHHe MacJra B cepBoruorope
He npeBb]txailO 0,8p a611.

llpn pacuerax pa6ouux Kor'r€c Ha npoqHocrb
onpeAeJ'reHHe yculuir B Aerarrx NlexaHH3Ma
noBopora u peaxquii B onopax ua[Q c,'reAyer
[poH3BoAHTa ga s.au1oJree rr)f ieJrbrx pe]KuN{ax
pa6orlt ryp6uHsr (uanpuuep, BbrxoA ryp6NHu
n pasroH) . B erux ycJroBuflx AaBd'renue B [o-
JIOCTflX CepBOMOTOpa I{o)KeT,lOCTr{raTb pno.u
uilH Aa>xe npeBocxoAr4rb efo. f locneAsxfi c,ry-
qafi uoxer HMerb Mecro npu pasroHe ryp6riuu
H OAHOBpeMeHHOI\{ 3aKJIHHI,IBaHI,IH Mac"rta B nO-
J-rocrn cepBoMoropa (so.noru u x peryJr nrop a ocra-
HoBJIeH B cpeAHeM no,roxeHua). f locxo.nuxy
MOMeHT ru,{paB,'r uqecKHx H qeutpo6ex<Hbrx cr.tJr
orHocHTeJIbHo ocn noBopora Jrorracru M1 npv
pa3foHe Bo3pacraer no cpaBHeHun c Mn npLr
HopMaJrbHoft pa6ore B HecxoJrbKo pa3, nepeAa-
BaeMoe MexaHH3MOM nOBOpOTa CyMMapHOe ]fCH-
JIHe or pbrqaroB Ha ocraHoBleirHuii noprxeHb
cepBoMoropa Mo)KeT B 3TOM CJryqae npeBbrcnTb
DI cp max.

. l lnaroHalrHan ryp6nua. Tar x€, KaK yr
B oceBbrx noBoporHoJrorracrHbrx ru4poryp6uuax,
MexaHH3M nOBOpOTa JrOnacreft AuaroHaJrbHbrx
ru4poryp6uH MolKer 6srrl xy.nl. lcHofo HJrlr KpH-
Bour4[Ho-uaryHHoro runa.  OAsaKo B orJruque
oT oceBbrx Ma[rHH MexaHHSM noBopoTa B AL].a-
f oHaJr bHbrx ru4poryp6HHa x qBr sercs npocrp a H -
cTBeHHbII!1, a He nr'IOCKI{tr{, qTO He AaeT BO3MOX(-
Hocrr{ npHMeHHrb paepa6orauHyr,o A"[s oceBbtx
typ6un MeroAHKy pacqera.

B pa6ouux KoJrecax AuafoHaJrbubrx rnApo-
ryp6HH HarueJr npr.rMeHeHne Kyr'rHcHbrii lr lexa-
HH3N{ IroBopora Jronacreii c Kpbrd'rbqarbrM cep-
BoMoropoM. Koncrpyxqux raKoro pa6ouero
KoJreca c yrJror\r HaK,'roHa lonacreli 45" noxa-
3aHa  Ha  puc .  V I I . 12 .  AHanoru r {Ha r r  Ko r r c rpyK-
qun pa6ouero Ko,'reca npr.rHsra Ha pqAe Ar{aro-
HaJrbHbrx ru4porvp6uir u o6parnMbrx rHApoMa-
ruun sapy6exHbrx f3C u |ASC (<Cap Agarrl Eex>,
<Ba.nr4exat tac>>,  <Kv, ' InrpaH>, <Auaraca> H Ap.) .

244

Pac.rcrr ra l l  cxei l ra uexaln l3t ra c  Aef icrgt , -
toulHNt l l  I Ia  J IO| IaCTb I ]arpy3Karrr r  nOKa3arra Ha
puc .  \ / l l . l 3 .  06o : r raqeHur  3 r ' l c cb  re ; * i e ,  q ro  r r
Ha  pnc .  V I I . l 0 .  i \ l exa ru rg l r  coc rou r  t r 3  j * i ec rKo
coe. luHerrr roro c uan(ro i i  ronacru pbtqaI-a l ,
I Ia  KOrr t le  r (oTopofo tuapr i l rp i lo  YCTaHoBrerr  Ka-
I r rerr r ,  2 ,  nepeMcr(a lonl l r i icn sro. ' Ib  Bepr lKa" lbt r i , rx
na3<lu noooporrro i i  xpecroerrr r r , r  3 .  I - Ionop<.r r
xpecroeunt,t 3 ocyulecrB,rtf lercrr Kpi,rrrbrrarbr\r
cepBoMoropoM qcpe3 r l rox 4.  Beluql r r rsr  yr" r roB,
HX l ranpaBrter{ I r  oTcqeTa,  a TaK;4ie AJIHHbt 3Je-
l\{euroB xHHetr{:trurrccxoii cxelrt,t o6oglta,lellbt na
p u c .  V I  I . 1 3 .

Tpe6yenrr , r r i  \ ro l renr  KpbrJbezrofo cepBolro-
ropa Arrafonar ' rbHoro pa6ouero KoJeca onpe. le-
.irrrercrr no QopHry,re

i ,4t v t c D  -  < 1  .

rnp (l-M,, t M*p)
r f . . u .  ( V I i . 3 0 )+ lp (cos o sin rp -

-  s i n  l o l c o s q  c o s 0 )

rne rKp - paAu)'c pZCIIO;'IO)4{€Hllq na3oB B Xpe-
croBHHe n n; l, - AilHHa pbtqara e ,u; 0 -
yroJr HaK,'roHa ocrr noBopoTa r'ronacTH K oclr T)' lt-
6usst .

l lo.noxnre.nbuoe HarlpaBJreHrre Mor{eHTa cep-
BoMoropa npuHqro no qacosoil crpeJrKe He3a-
BHCT4MO OT HarrpaBJreHHrr ABHX{eHi.rq.

flpa i lpeABapHTeJrbHbrx pacqerax MorreHr
rpeHr.{q B oflopax qanQbt JrorracrH Mo;KHo onpe-
Ae,rrHTb no $opnrv,re

M m p :  A t P z i  A z P s *  A t H  - r  A u C .  r c f  . . u ,

( \ r i l . 31 )

rge P, vt Po - oceBoe H oKp\;r*iHoe rHApaBJ'rH-
qecKne ycuJlufl, Ha Jroiracrb n ruf ; H : C* t

,,
i  tJ , l85pdi  -  peaxqun 6ypruxa,  HanpaB,teH-
Hafl BAoJIb oci{ r ' ionacrr, B Kf ; p - AaB,'IeHI.ie
t\{ac,ra B no,Ilocrit pa6ouero Ko!,'ieca n x]-lcnf;
Cx a C, - cocraBJrslorqHe ueHrpo6exHoii
c u n s t C f l o n a c r n s r c f .

Koa$$uqNeHru Ar,  Az H As noAcqurbr-
Balorcfl no $opuynau (VI I.25), xoaSSrr-
urleHr .4a onpege;rsercfl H3 vpaBHeHUs

A c :

I(osQQuuueHr norepb Ha rlteHHe B \rexa-
HH3M€ 1, npx npeABapl'{Te,' lbHblx paCqeTax Mo-
xer  6 i ,ns r rpnnf iT paBHbrM v :  1 ,25.

. Vro,'t pa3Bopora Kpburbriaroro cepBoNroropa
(KpecToBr.rHbr) cg cBfl3aH c yf, 'roM noBopoTa pbr-
qafa q cooTHoueHHeM

|  l n  \
c r -  

o P  
(  

" : - q ) ,  
( \ I I L 3 3 )

r x p \ z  /

rge lp - !\JILtHa pblqara B C.tt; rrp - pa.{H.VC
pacrloJlox(eHHq oceii rra30B B KpecroBi.rHe B c,rt.

- o,e6 + l+ @o* db) + dbl c)t.

(vrr .32)



14s $oprnrS'.nr,r (VI I.30) url ltrc-r, t l ' l 'o ) ' l \ lel lb-
uet iu t  BeJIHqHI lbt  rpe6.ve, l loro NloNtel tTa cepBo-
l lOTOpa I\{O)XHO AOCTHqb, \ 'BC,l l lql{Batl  Co0rl lolue-

, , , , a  
1 o  

.  O A l t i t x o  t r a  n p i t t i r t t K c  )  l l ( ' J l  , , ' , " , , r a  - b
rgp rxg

orpaH14qliBaeTcg Ko]lcTp] ' I iT] ' lBHbll \ l l ' l  COOOpa/Xe-

HI t ' IT {U U O6bI I {HO NI ]HHITNIACTC'  6TH3KHM K I ,5 .

pa6orx l r  no co3, [at t t t ]o  [ rexal lH3l \ ' la  noBopora

"ronacrei i  AnaroHar ' tbHoi t  r t tA l loryp6l lHu c npH-
Nel icHrrer \ ' r  nopuHeBoro cepBoNloropa.  Pa:pa6o-
latfiafr s I{KTH xoucrp-Yxullt raxoro Ko,leca
noxa3a  r i a  Ha  p  r c .  \ :  I  i  .  14 .

PacqerHar cxeMa KpHBorI I I4nl lo- tuarvHI{oro
I l cXa l l l l 3 l v l a  nOBOpOTa  " lOnaC l ' e l l  I I l a fOHa , ' l b l lO rO

]l-ll

p l r c .  V I I . l 2 .  , [ , ua rona rbHoe  pa6ouee  Ko .neco  c  Ky .nHcHb lM  MeXaHH3T IO ] \ t  nOROpOTa .nonac re i l  I . r  Kpb l . t l bqaTb lM
cel)  Bol \ loTopoI\ l

3Har rpe6yeMoe ycuJtHe cepBor loropa H ytoJ l
pa3BopoTa KpecToB14Hbl, I\{ox(Ho onpeIeJHTb
napaMerpbr Kpbl, ' lbqaroto cepBoMoropa.

MolteHT, pa3BIlBaeMbtfi xplt.nr'uarbll\I cepBo-
\loTOpON'l, OnpeAeJIteTcfl no ypaBHeHHlo

i , 1' "  c p (a', - a!,) nz r[- . .u, (VI I.34)

r. l.e p - AaBJIeHHe NlacJIa s rcf l.M2; d, - ua'
py>xurti l AuaMerp KpbrJIbeB cepBoMoropa B .Lti
d611-Bn\TpeuHuft AHaMeTp Kpbl! ' lbeB cepBoMoTo-
pa B .r4; /z - ssrcora KpbtJIbeB cepBoMoropa B.Lt;
z - quc,no noABH)KHblx Kpbl.rlbeB cepBoNloropa.

HeAocrarxou MexaHH3Ma c Kpbl"qbtlarblM
cepBoMoropoM lBJlserctt Heo6xoAt'lMocrb co3Aa-
Huq I iaAexHbrx yn,ror l leu l t i i  npnl to. l lnuer i t t t tx
KpoMor i  KpbrJIbeB. B ceRgl t  c  3r l lNr  BeAyrcs npo-

pa6ouero Ko,reca noKa3aHa i la  pI4c.  VI  I . l5-

Kn treuaruqecKaq cxeM a Mexa H H31\' l a SHZa'Iof l l{H 3
pacc\rorpeHHofi estrue cxeMe AJIt oceBblx ryp-
6rrtt, sa I.tcK,'I loqeHHeM Tofo, qro cepbfa H pL,lqar
ItaxoAfiTCq B pa3HblX ndrlocKocrflx H coeAHIieHxe
pbrrrafa c cepsroii Ir cepbrl{ c KpecroBHuolt ocy-
ulecrBIqeTcg c noMoulblo UlapoBblx lxapHHpoB.
Be,tuquglt ytJIoB, rrx HanpaBJIeHIlf orcr{era'
a raKlKe A.III.tHbl 3JIel\{eHTOB XUlteltaruqecliofi
cxeMbt o6oguaqessl Ha rlePTexie.

T pe6yeuoe vcil.r l IIe noptulleBoro cep BoMoropa

rt{ a f oHad'I bHoro pa6ouelo Ko,'l eca on peAe,'I fl erc fl
no Qoptrty,re

cos s  s in  (0 -  p)

p
8

p x l
cos p cos (o - q)

(vr  r .35)
24s

-+ ,14,t-'- tr4mp
P cp = <-1 ------:--t--'  11  Ln
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BepxHui i  3HaK coorBercrB) 'er xoAy noplutt t l
l ra orxpbirHe. Mouettr  rpeHur n onopax uanQ
.roracru M^p onpeAernercq no Qoptuy,rau
(VII .3l)  N (VII .32).  Koa${r l ' rul4eHr norepb Ha
rpeHHe B lxapHHpax MexaHH3Ma noBopoTa v
lroxer 6rtrr  npe1napHreJIbHo npf ir lnT paBrtblN' l :
r '  -  1 , 2 5 .

Xo,u noptrtHt cepBoMoropa' ueo6xo,qnultti
. lr i lq pa3Bopora ,rloracreil or -vr,la Qr AO ]f"{a tpe'
\ loxer 6urr onpeleJeH IIo Soprr.ryle

s :  lp  s in 0 (s in qr ,  -  s in gr)  *

f  /a [cos c, sin (0 - Fr) -

-  cos o1 s in  (0 -  f i1) l  un,  (VI I .36)

r1e l ,  -  AJIHHa cepbf  x  B Jt tJvt i  &r ,  or ,  f t ,  u  Fz -

3HaqeHHs yf! 'IoB KHHeNlaTHqecxol? cxeltur e xpaii-
Htlx IIOJIOlKeHlttlx, OnpeAeJlteML,le H3 rpaQuue-
cKoro locTpoeHHf l .

Onpe.qe.neHIle rpe6yeuoro ycI'IJtHfl cepBoMo-
ropa H pacqer npoqHocru ALIaroHaJIbHstx pa6o-
qxx Ko!'rec cJleAyer npol.rsBoAHrb npH rpex
pexliMax: TpofaHi.ru typ6ttHst c Mecra, Hop-
rranrHoil pa6ore H pa3roHe, qro o6tscssercq
3Har{I{TeJrbHo 6oruuuu, qeM y oceBbIX ryp6uH,
B"'t H t H I.{eN( qeHrp o6e>x H br x cHr'I Ha JIon acrl,I KoJI ec.

f u4p an"rr uvecKue vcI{,II tt tr Ha Jlonacrb oceeo Ii
u .4H af oHar'r u no fi nono porHo JIo n acrHo fi r.v p5n H lr
HaxonrrTcs nO pe3V.IIbTaTaM MOAeJIbHblx HcrlblTa-
HHft. Oceaoe yc["It{e Ha MoAe,'IH onpeAeJlflercfl
i lo  leQoplrauuLt  rapHpoBaHHbtx 6a; louex,  Ha
Koropbrx yKpenJlsercq rIoAntrHnx poropa. !,e-

Qopuauuu 6a.noqex 3aMepslorcfl c noMoulblo
npoBoror{Hbrx AarqHKoB. Peeyllraru MoAe,'Ib-
Hbrx ucnuraHnft BbIpa)Kalor n 6espasuepHstx
nplrBeAeHHbrx BeJIHqI{Hax, npHBoAq 3aMepeHHOe
oceBoe ycr.rrrue K oceBoMy yctIJILtto ryp6uHu,qau-
uofi cepuu c AllaMerpotr.l pa6ouero xo.neca Llt,
pa6oranuef i  npu uanope I  z .

O6slqso npn HcnblraHHlx onpeAeJltl lorcq
ABa 3Har{eHUff  npHBeAeHHOfo yc lu l l , t f l :  npHBe-

O 1 ,00 /MUH

220

?00

'tB0

160

g00 1000 t200 t+00 1600 '1800 2000 2200 2+00 2600 Qi,tt/cer

pHC.  VI I . l8 .  l lpuse4eHHoe r ro , ' rHoe ruApaBr ' rHqeCxoe ycu . t tne  l )J ,  ge f ic ruynu lee

Ha oAHy . ronacrb  pa6overo  KoJ Ieca nJ I592

neHHoe no, I IHOe TUApaBJIHqecKOe yCl ' lJ IHe'  Ael l -
crBylouee Ha oAHy Jlonacrb pa6ouero Ko,' leca'
H CyMMa oceBblx cocTaBJIflIOUIUX nod'lrlblx ycH-
nuf t ,  4ef icrByloqux Ha BCe J lof lacr l l ,  r .  e '  npH-
BeAeHHOe OCeBOe yCIIJIHe Ha Ko"{ece.

f u4p an.n nuecKue ycHr't It n, 4eticrsy nulne Il H a
rypHofi ryp6uHe, onpeAe,rlf ltorctl no Qop
\1y,rl a\'l:

Por- - - -  P ' t  n ,D?H Kr :  )
I  t V I I . 3 7 )

P : P.DIH rcr,  I

r1e Po,  -  oceBoe ycH, ' IHe ryp6nuu;  P -  nol -
HOe lHApaBJIIlqeCKOe. ycH!'IHe Ha oAHy J'IOlacTb

ryp6unu; P r o, u P, - cooroercrBeHHo IIpIlBe-

IeHHble oceBoe ycH,'IHe Ila Ko,' leco Il noJIIIOe f l i-

ApaB.rrnr{ecKoe ycu,rue Ha oAHy,ronacrb n x l - l ; f  ;
Dr  v  ^ [ /  -  Auanterp ryp6uHu H l {arop B ,n '

fpa$Hxu npHBeAeHHbtx ycg.#lu A,III HeKoropblx
noBopoTHoJIOrIaCTHbIX KOJrec [oKa3aHbI ]la
pnc .  V I I . 16 -V I I . 20 .' 

Be,rH,{I.ruy oxpyxHoft cocraBJlflroulefi noJI-
HO|O THApaBJII{qecKO|O yCl,IrHq Ha JIOnacrb
onpeAeJlslor uo QoPuY,le

^ 3orl Qi ^, Lr-. . .r /P . .  -  : : - )  .  - - - ;  u l r  r  y  .^r  ,  \VI  I .3B)-  y  f izLr  nI

iAe l l - K. n. ,t. ryp6nulr, zt - t l l tcJlo rona-
creii pa6ouefo KoJIeca; r - paAuyc rlpu"'Ioxie-
Hufl orpyxHoft cur'Ibl B .t l; lJrs npeABapIl-
pHTeJIbHblx pacqeroB I\ ' , lox{Ho npHHfTb r : '

r , --- ; - .o-- :----- i
:  0 ,5  l /  0 ,5 (D i  +  d ; ^ ) ;  Qr  H  n r  -  np r r -
eeAeHHrtfi pacxoA s a'fcerc H npHBeAeHHat{ cKo-
pocrb BpatqeHI.'tf l  s o6l ,tttH AJIr AaHHoro pex(lINla
pa6oru ryp6uHul .- 

trlorrreii rHApaBJIHqecKHx H qeHrpo6exttstx

cH,'r orHocHTed'IbHo ocu noBopora JIoIIacrH Mn
saBHcHr or  runa ryp6uuul ,  ee pe)KHMa pa6oru

\
,v:o

a
I
r i  +
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Pnc.  V I  l .  19 .  f Ip r rneAeHHoe oceBoe rHApaBr . ' inqecr (oe  ycHJr r . ie  e i  o r ,  ne tc - rBy louree Ha Bce ronacr r  r  pa( )o .
qero Ko,'reca t lJI642

t -
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4ef tc reyrou lee  Ha oAr ry  nonacrb  pa6overo
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r
i r  . \apar{Tepa pacnpeAeJreHr{q t \ racc B ncpe Jo_
nacru.  Be"r l t . {uua ,M,  l roxer  6urr l  onpe,qe. ' leHa
.a,-rl xa)KIoro pe,.Krl\{a pa6ortr ryp6nrrr,r nepe_

no Be.tt r.q lr He AeQopuaquil
{"rlR noelrrueHHt roqHocrH
MOAeJT H rr3fOTaIt"rtHBaeTc'{

c K p y q r r B a H H n  u a n S u r .
9KCnepHI\ leHra UarrQa
u3  MarepHa . ra ,  o6c r  -

?10

q | ,00/L7uH

230

190

800 i000 tZ00 i400 /600 tB00 2000 2200 2400 2600 Qi,nlcer

Prrc .  V I I  .22 .  f l ,puzeger rusr f i  r ro r reHr  ,11  i ,  4e f tc rnyrorqu f t  Ha , ronacrb  pa60qero
Ko, reca  I l i l 592

170

150

t30

CLIETO\I  C BETI ' I I {HHbI

no Qoprry"re
I IpHBerleHHO|O rtOrteura ,14, neqHBabudefo OTCyTCTBI'Ie OCTaTOqHbIX Xe$op-.  MAqHH.

Mn:  U iOl ,n  x l . .u ,  (V I I .39)

r .ae Dr - . l l raMerp ryp6HHsr s ; , t ;  H -  Hanop
z st;  M, -  npuBeAesHufi  ruoveHr.

n l,o0/uua

/60

150

140

'/3 0

!?0

110

,100

fI p liae,4eHHsrri rnroueur [peAcraBJr s er co6oli
I IOTICIIT OTHOCHTCJ' IL,HO OCH NOBOPOTA "IOTACT}IrYp6uuu 4auHofi  cepnH c guauerpoirr  pa6overo
x o . l e c a  I  u n p u  u a n o p e  l , u .

3uaqeHas Mi uaxoprcfl gKcrrepHr\{eHraJrbHo
]ra i l toler 'rsx Tvp6rrH c noMorqblo TeH3OjlarqHXoB

252

400 500 600 700 800 9c0 /000 //r,)0 /200 /300 /400 /50a

3Haqesun tr{t, lnn Jroflacreii HeKoropbrx no-
BoporHoJronacrHbrx ryp6uu noKa3aHbr Ha
p u c .  V I I . 2 l - V I I . 2 3 .

Molresr Mn npeAcraBJrfler co6ori c\. ltI,rv
I{OMeHTOB OTHOCHTeJIbHO OCH rrOBOpOTa .:ioIacTH
rr.{ApaB.nuqecKHX ri qeur.po6exnbrx cu.-r. B ces:ir

/600 t700 /800 Q,.t/cer

P t t c .  V I I  . 2 3 .  I l p t t e e - 1 e n -

H s r f t  v o n e H r  . 4 1 1 .  A c r i c r B y -
t ouLu f i  Ha  , r onac rs  oa6o -

qe ro  KoJ reca  n f l 642

c 3TIIM nOJryqeHHOe B pe3yJrbTaTe l{oAe"rrbHbrx
ucnutasr f t  3Har leHHe MI Mox{eT nepecqHTbr-
Barbcs Ha HarypHyrc ryp6uHy ronbKo B ro i \ t
c, 'ryqae, ecJrH npr{ MoAeJtbHbtx HcnbrTaHHsx
6u.nu o6ecner{eHbr ycJroBr.rfl no4o6ur He roJrbKo
r lo lHApaBnHqecKHM cH, ' taM B I IOTOKe, HO r{  nO

tr)



t leliTpo6e;*iHbil\I cHJIal{ IIepa JIonacrH, qro oco-
6esso Ba)Krro npH pacqerax pa6out lx  KoJIec
J,r{aroHaJbHr,rx ryp6uH. floAo6r.re no ueHrpo6ex-
rrbl\I clt,rtal 'I o6ecneqtlsaercg noMHi{o reoMerpl't-
qecKoro noAo6us fiepa MoAerssoil tt uarypHoil
.ronacreii oAHHaKoBbrM pacnpeAeJIeHHeI{ HX
rlacc IIo nepy H paBeHcTBolu cpeAHHX IIJIOTHO-
creii r\rarepHa,rroB nonacreli. B c"lyvae IIeBbl-
noJrHeHHfi yc.nonnii noAo6ug no ueHrpo6e)KHblM
crrflarl Be.r'ruqr.rHa Mi ao.nxrHa npeAcraBJIflrbcs

I iAI(  C\ ' \ I \ IA AB}TX MOII IEI ITOB:

, \ , r ; :  (M;) ,+ (M;) , ,  (vrr .40)

rae (,,tr ], " 
(u r), 

- cocraBrlnlorqae nonHofo
npHBeleHHoro I{oMeHTa cooTBeTcTBeHHO or rH-
J,paB,'rHqecKux H ueHTpo6exHslx cHJI, a BeJIH-
uuua,\In AOJI)KHa rlepecqHTblBaTbcg oTAeJIbHo
or Kaxirofo r.r3 3rr.rx BHAoB Harpy3KH. flepe-
cqer ruo\reHTa or ueHrpo6exsrtx cHJI npH pasuoil
nJroruocru r'rarepr.raJloB uoAe.nlsoft u Harypuofi
r.vp6uH npou3BoAurca no Qopuy.ne

/ r ' \  / ^ t ' \  9 Z n ? n r c l . . r t ,  ( V I I . 4 l )
\ | v t  l t q :  \ t ' t l ) u  p n

f le Pa v 9.u - COOTBeTCTBeHHO n"qOTHOCTb Ma-
TepHa,rra nepa "tonacrH HarypHoii n lr loAe"rusofi
t vp6uu .

5. Pacqer KpI{Tr{qecKofi cKopocrlr
Bpau{eHHfl BaJIa rHApoarpefaTa

Bu6pauuufi no ycJIoBI{sM uexariltqecrofi
npoqHocrr.i BaJI arperata (r.n. IV) ueo6xo.quuo
npoBepurb Ha KpHTLIqeCKyIo cKopocrb, npI,I Ko-
ropoii BaJI craHoBnTca ALIHaMLtqecKH Heycroft-
qr,rBbrNr H ero BpalqeHne conpoBox(AaeTcs KoJIe'
6are.nrnulr npoqeccoM - nolepeqHblMn Hrtr4
Kp yrur'I b H biu ll xone6au wflMlr. I(ax4orr.ry H3 3TH x
BHAoB xone6asnfi coorBercrByer co6crseHuoe
3Har{enue KpHTr{qecKoft cxopoctlt.

l lonepe.rHue xore6anns BaJra. I lonepeuuue
xo,re6aHHq BaJIa Bo3HHKalor BcJIeAcrBIle pe'
3OHaHCa, KOfAa BoSMyXIarcqaq clL'Ia HMeer
B CBOeI\{ CoCTaBe IIep UOALIqeC KyrO COCTaBfl q IOqyrc
c vacroroii, paouofi qacrore co6ereeHHsix KoJIe-
6asuil cHcreMbr. f loarony Haxo)KAeHHe KpIITH-
qecxoi.i cKopocrll rtpn nonepeqHblx KoJle6anltsx
cBoArircr K onpeAeJIeHI4Io qacrorst co6crgeHnslx
nonepeqHbrx xone6auuft Baila.

Bosuynlarouax cHJIa Moxer Bo3HI'IKHyrb
B pe3yJrbrare HapyueHnft cutr,nterpl{H MarHHr-
Hoft Hulyxul{H poropa reHeparopa, HeAocraroll-
sofi 6a,rascupoBKr.r Bpalqaroqnxcn vacreft po-
ropa afperara uilH HecHMMeTpHqHocrH noABoAa
BOnbr.

t{acrora co6craenHstx nofiepeqHux rone6a-
uui.t rara Nro)Ker 6urr onpeAeJ'IeHa no npn-
6.nuxesnoil Qopnty.ne, npnee4eHuoli n KHHre

C. fl. Turr,ro[reHKo <Teopua xo.ne6asun B ttHiI\e-
HepHor{ AeJ'te>:

sE P,a  '
L  , \ / r r  i t- : '  - '  ( \ l l  1 2 1

\ l  p . r?
L ) ' L r t

I

r4e P; - cHJIbI, npLlJIolKeHHble K paccN'laTpHBa-

uoii cucrenae; Ai - craruqecKl,te nporu6u B roq-
KaX IlpI]JIo}KeHI'ls' CUJI; g - yCKOpeHEe CH/'Ib!
Tfl)Kecrr4. 3ra Qopvyr'ta clrpaB€IJIHBa AJItI Ba,' la
nocrossHoii >KecrKocru. Ans npn6,ruxeuHstx
pacl{eroB I\[o)KHo npeHe6pevs Har'IHqHeM y BaJa

Q,raHqen H cr{I,trarb ero xecrKocrb nocrotl l lHoll.
X,rs noAc.Iera nporu6oB BaJIoB c IlocroflH-

Hoii xecrxocrrio nH;xe npHBoAHrct paspa6orau-
Hafl Ha ,rlM3 cneuxaJlbHatt HoMorpaM\{a
(puc.  VI I .24) .  OHa npeAcraBr lser  pf lA Kpl lBbrx
paBHoro 3HaIteHHfl nporu6a, nocrpoeHnblx AJIfi
6anxs Ha AByx onopax, HafpyxeHHofr e4llHllu-
Hofi (P: l) cs.noii B npoJlere vilH Ha KoHco,'IH.
Ocl a6cqucc HoMorpatvlMbl xapaKrepu3yer no-
JIoiKeHI.Ie cHJIbI no .ar'II{He 6anxs. TouKu, e xo-
TopbIX onpeAerqlorcr nporu6bl, JIe)Kar Ha ocri
opAHHar. Toqxa nepecer{eHas KoopAHHar Aaer
(e uactrra6e) aennunuy nporu6a.

floxaxelt, KaK IIoJlb3oBarbcs HoMorpaMlloli

AJIn o[peAe,IIeHHt nporu6a g nrc6oft roqKe [o.r

Aefrctsuer4 cHJr, rAe yroAHo npu,loxeHHblx
K BAJIY, ATff CTYIIAfl ABYX HJIH TPCX ONOP' HIUCR
B BHAy, r{To B.IIHflHHe Ha npofn6 npouexyrou-
Hoii onoplt r{ox{Ho yr{ecrb' 3al\{eHI{B ee coorBer-
creyrcuqeii cunoft (peaxuueft).

f lpone4eu pacqer KpHTHI{ecKou cxopocrtt
BpatqeHHg r lpE nof lepeqHbIx xo,re6aHuqx eara

AJ I f f  paccMorpeHHb lx ' e  r r r .  I I I  ( cn ' r .  puc .  I I I . I )

AByx xapaKTepHbIX KOMTIOHOBOK afperara
c AByMff H rpeMfl onopaMH.

flyctr AaHa cxeMa 3arpy3Kli,rp_exonopHoro
BaJIa,  uso6paxeHHafr  Ha pHc.  VI I '25.  Tal ' r  xe
noA sefi noMelqeHa cxeMa HoMorpaMMbI (KptlBble

u: const He HaHeceHbI, qro6bl He 3areMHtrb
leprex). f lporu6u !; raKzr\r o6pasor't Hafp\r-
x(eHHoro Baila r{ofyr 6url npeAcraBJIeHbl
BbIpax(eHllgMH:

l r :  a n P y | _  a p P z *  a r . " P " !  a y ? a ' ,

l z :  a21P1 :y -  as2Pz ;  ozsPs t '  a2aPa ' ,

gs:  aetPt  *  asrPr I  aszP" {  asqPai

Us :  a+ rP t |_ '  aa2Pz - r  a13Ps*  aa ,qPs .

(v t  r .43)

3Aecl [HAeKcbI npr.r xoaQQnqHeHrax nporn6a a
o6ogHa,{arcr: nepnuft - ToqKy, o xoropofi onpe-
AeJrsercs nporu6, eropoit - xaxoii cn,toil Bbl-
saau nporu6.

flopr4ox BbItIucJIeHHn nporn6oB c.[€7]J'-
nutufi. HaxoAsrcs orHoueHltfl q paccroflHur.
or xaxAofi H3 cHJI H npoMe)Kyroqnoil onopbl
Ao neeotl onopbt K paccroqHHlo Nlex(J,\'

L

9 ( ?
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I
t

I
Kpaf iHHMH onopaMl{ .  Hasocsrcs Ha cxeMy HoMo-
rpaMMbr roqxH c a6cuuccalru, coorBercrBy-
loulHMH noJroxeHHIO rpy3OB, It OpAHHaraMH,
paBHbIMLI paccrosullrc roqeK nporu6on or . i lesoi' i
onopbr:  d l -1,  d0-1,  d2- t  H r .  A.  Pearul t f l  npoNte-

xyrouHofi onopbr raKxe paccMarpllBaerctl KaK
cIIJIa. f lo gorrloroaMMe Haxojlgrcq qHCJIeHHblc

roaQ$HuueHrr,r, ioorsercrBvlou{He HaHeceHHbtM

0r5
0,4
0,3

f,01

peaxunefi npouexyrovxorl onopbl, Koropae
paccMarpnBaercq KaK 4eftcrnyrculas cula. Ha-
rrpHMep, xoaQSuuNeHr ar1(nporu6 a1;.) qBrsercfl
pe3yJrbrarou 4eficrenR AByx cun:

l) P' BbrsbrBaloqefi nporn6 aor;
2) Ror -  qacrn peaKuHH Ro: I  npoMex(y-

roqsoli o[opbr 0 (or cH.IIbI Pr), BbI3bIBa-
rcureif nporu6 aRt.

Bc;re,qcreue n porl{BonoJlo}KHo -

ro HanpaBJIeHHs cu.n nporn6u ao,
, oR, HMercr Pa3HbIe sHaKI'| .

Bsruqnua nPorH6a ap1 B roq-

xe,1 uaxoAuTcq HenocpeAcrBeHHo
no HoMofpauue: a6c[scca H oPAIl-
HaTa ee OAgHaKOBbI U paBHbI 01:

I
: 1{,1 : 4 . 3ra TOqKa O6oSHa-

L

qeHa Ha cxeMe HoMorpaMlv lb l  a l -1 .

BstuqnHa peaKuHH Ror o6-
parHo nponopqnoHaJIbHa paccrofl -
HHIO OT Cr.t.nU Pr :  I  AO rOqXA 0.

3ra cuna Bbr3brBaer s rot{xe 0
(o c;ryuae ycrpaHenufl rlpoMex(y-
roqHofi onopn) nporu6 ao-t; peaK-
qua Ro: I sstgltgaer s gtoii xe
TorrKe uaxcuualsuuft nporn6,
paaHufi ao-'. Orcrc4a Mox(Ho

Ror
R o :

oq,s
t \

\
lJ

(a
,s
a

s

str

\

s
b

l
I
I
I
I
I
I
It
I
I

n 0v t "

0,8
017

0,6
n q

0,3
0'2

n 4

0,3
n ?
n 4
,t n
n a

0,8
n 1 7

0,6
0r5
n { r

n 2

n 1

0
n 1

n 2
n ?

N L

N R

cAeJlarb BbrBoA, qro

oo-1

oo-o '

I'ICKOMAg

R o r :  I

nporu6

a  T a K  K a K  R s :  l ,  t o

peaKuns (or cn.nsr Pr)
oo-t 

n s'gHsaeMHft elo
oo-o
B  T o q K e  ,  o O r :

I

I
L

4/ffi
a l  |  |  |  |  |  |  |  l r- 

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,9 (

O t ^
:  @n r  

' - '  
.  Taxuu o6Paaort r ,' -^ oo-o

nporn6 B roqKe / or cn.nu P t
c yqeToM BJIH9HHS qacTll  peaKuHI.{

6yAer paBeH:
o

atr:or-r - "1 o-;f:Ivtt.41)

Asalornqno c YqeroM BJtr4fl-
Hnr peaKqHH HaxoAflrcx nPoru6n
ani asti asz v AP,

n q

n ?

n 4

0,5t
;
:

I

o,l 0,2 0,3 0,4

Puc. VII.25. Pacqer KpHrHcecKofi cKopocrr.t  Bpau{eHHE rpexonop- Ha ocHogaHnH TeopeMbl B3aIiM-

Hono BaJra  c  AByMf l  KoHco. r rsMH npn nonepe. iHHi  xore6aHuqx '  HocTH MoxHo HanucaTb:  & l -2 :

:  d2- l ;  6C l -3 :  dg-1 i  d2-g :  d3-2 ;

Tor{KaM @1-1, d0_1, q2-l u r. A. npn HaJIHqT.IH

roncontuofi crl.nu Po JreBee neBoft onopbr r.r
o.qHoBpeMeHHo KoHcoJrbsofi curu npaBee npa-
eoft onopu lrx Koop,qriHarbr ct4-g HaHocsrcs Ha

HLI>KHIOIO qacTb HOMOrpat\{Mbr, Ua XOrOpOft .nU-
Hrlrr paBHbrx nporn6on npeAcraBnsror rnnep-
6o.nur (Ha pnc. VII.24 e'ra qacrb HoMorpaMMbr
npeAcraBneHa cnpaBa s 6onrlxeM ir.racrura6e).

Aanee HaxoAsrcfl Koe$Qnrlr.reHrlr nporu6oa
B ypaBHeHHqx (VI I .43) .  FIpu rpexonopHof i
cxeMe BeJrHqHHbr HcKoMbrx nporu6oB onpeAe-
JIqIOTCT np[noxeHHbrMH BHeruHnMH CHJIaMLI 14

d4-l : dt-4 i l r '  4' f lpnueHl{B reopeMy B3aHM'

HOCrH raK)Ke Ko BceM xoasQuuueHraM B Bblpa-
xeHrsx (VII.43) t{ o6osHa'IHB AJIfl npocrorbl
Qt t :  CI i  a tz :  azL:  b i  AB:  apL:  Ci  atE:
:  A4L:  d;  dzz:  0 i  Qzs -  AsZ l i  Qzt  , :  Oaz:
: lTli Clss: ni As4: A4g,7-k;^.Aa+: l, uo>xnO
nepenucarr Bblpax(eHnq (VII.43) B raKoM BIue:

g t :  a P t l  b P z *  c P s | -  d P E ;  ' l

g z :  b P t l  e P z *  f P s . i - .  m P a :  | , , . ,
g " :  c p t *  f P z | _  n P " +  h P n ,  I  

( V I I ' 4 5 )

A E :  d P t {  m P z I  k P " *  l P q .  )

I

.-

=rp^L ; I-=jf;,grl l,

2s5



Aanee Bbtr lucrqercr  KpHTHT{ecKar cKopocrb
a rperaTa.

flpu cocrand'renHH HoMofpaMMul 6uno npu-
Hsro:  rpy3 P :  I ,  AJrnHa Balra l :  |  

'u ,

;.KecrKocrb EJ : I (nocrorHHarr no sceri nrxHe
I ta i la)  H,  KpoMe roro,  3HaqeHul  nporu6oe 6srna
yBerrnr{eHbr e 106 pas.  Hs ypanu6Hur ynpyrof i
, 'rHHuH cJre4yer, qro Arn noJryqenr.rrr geftcrnu_
reJI b H brx gsaqeHu ri nporu6oe Heo6xoAulr.ro KoaQ-
QulrHeHrlt a, b, c I,t r. A., noJlyqeHHbre H3 Hot\{o-
rpaMMbr, pa3AeJrHrb Ha lracrura6suri xoa66u-

l05EJ

P e u r e u u e .

l ,  B r i , { n c a q r c T c g  3 H a q e H r { q  n e J H q r { H  n o  c x e M e
n o M o r p a M M b r  ( p n c .  V I  I . 2 5 ) :

l -  J ^
a t  :  - J_  :  0 , 355 ;  eo  .  - ' , " -  =  0 ,65 ; ,

I  ' "  L

l -  t ^
q  z  :  * :  0 , 8 2 8 ;  r p ,  :  j *  :  O .  I 8 l ;

t l

q. :  1n  :  o '223.
L

2 .  I l q xo4n rcn  xo :e$uqaeHTb l  no  HoMorpaMI {e
r r a  p H c .  \ r l  I . 2 4 :U H E I J T  f i :

Taxulr  o6pa3oM, pacqerHas Qopuy"na npu-
r\{eT CJreAyroulHft Br.rA:

.,rcP {ryF

(vrr.46)

Orcro4a KpHTHqecKaq cKopocrb Bpaudenr.tf l Ba,'ra
(a o6luun) 6y4er paBHa

30
n n 7 :  - l t  a n p '

. {6cqHcca O p g n H a r a (oe$QuqueHr

S  p . . , .
/ ) '  t Y t

1
d -
6 n

\ l D , , 2
/  |  t  . ' q ;

4

I

r i
a /
f /

- l
- 1

l

(vrr.47)

a.
I

ro

a-
I  l r n

d

1 + e ,

a^
a^

1 *  q .
D

1 + e . i

I  I r n
D

1 +  Q ,
l J r n' l Y e

1 + e ,
I --l- rn

- 1

(l

Q t

Q t

m

Qo

Qo

a
Û

(p^

a2

Q2

a2
1 * q ^

1 * e ,

l * t p .

a,  
"  

:  1750
1 - r

cc^  .  :  i510
U - I

a .  ' : B i O
z -  L

ct^ ,  :921i
d -  1

@, ,  :  1130

a^  ^  :  1700
u- ( ,

a^ ^ :  1030
z - u

cr^  ̂  :  1130
J . U

a,  ^  :  1400

c ^  ̂ : 6 8 0' I  - ' l

c ^ ^ : 7 8 0

@ r . : 9 8 0

cr^  ̂  :  l?90
. J .  J

G ,  ,  :  2 0 { 0

d , . : 6 7 0
a - J

l lpnueuureJrbHo K BaJraM fnAporyp6uHHbrx
arpefaToB, r{MeroulHX OAHH HanpaBJIs}otrlHft noA-
ilrr.rrrHr{K ryp6HHbr H ABa noArxr{[HHKa reHepa-
ropa, npn xecrKoM coeAHHeHHH ryp6nuuoro
BaJra c feHeparopHbrM noA criJraMH p t, p z,
P", Pa uago rroHuMarb:

P1 - Bec pOTopa leHepaTopa n,rloc co6-
cTBeHHbril Bec nepBofo [poneTa BaJra;

P2 * co6crseHnrrft Bec Bropbro npoJrera
Baila;

Ps - nec pa6ouefo KoJreca nJrrcc co6crBeH-
HHft sec KoHcoJra;

ln - Bec HaAporopuofi qacrH reHeparopa.
tlar.rAeHHoe 3HaqeHHe KpHTr.rqecKoft cropocru

BpaqeHr{r BaJra AoJr}r{Ho 6btTb 6o.nsure MaKcr{-
MaJrbHo Bo3MO>KHOft. pa3roHHoft cKopocTH Bpa-
IqeHHq Ha 20-25%. B nporHBHbM cnyqae
HeooxoAuMo npHHflrb Mepbr no y)Kecror{eHHro
BAJTA.

Hsxe npuBeAeH npnMep pacqera BaJla Ha
KpHTfiqecKyro cKopocrb BparrleHHr Arff KOHKpeT
Hr,rx ycJroBr.rft TpexonopHoft cxeMbr.

I l punep  I .  OcaosHs re  AaHHb te  (p rac .  V I  i . 25 ) :
Hapy ; xuu r?  A rzaMerp  eana  D  :  l , l  t t ;  

-  
nHy rpeHur l f t

AuaMerp  sana  d  :  0 , 2  u ;  ocego f i  MoMeHT nHep r {H } r

c e q e H ' q  s a n a  J  :  + ( D r  -  d a ) : 0 , 0 T l T  n r ;  r , r o -
64

Aynb  ynpy roc r r - r  Ma repua i l a  Ba f l a  E :2 ,2 .102  m / * t 2 ;
pa3Mepb ] ,  onpeAen r r cu {He  ncnox<eHHe  fpy3oB  u  onop :
I r  :  

- 4 , 3 2 5  t t ,  l o :  7 , 9 7 5  n ,  l z  :  1 0 ' , 0 7 5  i l ,  l "  L
: 2 , 2  n ,  l t  :  2 , 7  1 5  t t ,  I  :  1 2 : 1 7 5  n ,  P r :  g g -  7 ,
P z :  4 4 0  T ,  P s  :  4  T ,  P 1 :  1 0 4  I ;  u d p r u a , r r g a a
cKopoc rb  Bpau {eHnq  Ba i l a  n :  83 ,3  o6 /uuu ;  pa3 -
roHHaq  cKopoc rb  Bpau {eHH l  BaJ ra  np :  IZJ  o6 / * t uu .
Onpe4e .nu r r  KpHTHqecKy lo  cKopoc rL ,  Bpa rqeHHf l  Ba , {a  .
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3. Onpegenaorcr xo:$$uqrreuru

a-q,r-r *'o-l 
#+:

:  1 7 5 0  -  l 5 { 0 - 1 5 4 0
1700 

:  dou;

. cq_o
0 :  C _ t , 1 _ 1  -  C l n _ t

@o-o

.  -  .^  1030: 8 7 0 _ 1 5 { 0  
t 7 0 u : _ 6 0 ;

17B-o
c : q \ - l  -  @ 0 - i  

c r 0 {

: e20 - 1540 +#: 
_100;

6 :  at- t -  @0-l  t# :

:1 i30 -  1540 f f i :  
- rao;

e :q2-2-  c t2 -o+. } . :680 -1030 
+#:55 ;

npon i6oe:

I



T

t :qs.z- @2-o d+ 
.- 78(, - ro3o ffi : nr,

cr4-o
m : 9 . , 1  q - C l a

r - t '  c o - o

I dnn: e 8 o - r o 3 o f f i : t 3 o ;

a3-o
n :  ca34._ a3_0 

a0Lr 
:

I  l l n
:  r2eo -  1130i# -  540;

.  ca_o
R :  c { -3  -  c4_0  * -  :

*u-( )

.  . -  ̂  1130: bi u - lr00 
170(, 

- -260;

.  @4-o
t : @ 4 - 4  -  c [ 4 - o  

" o - o

:2040 - 1400 19: rno.
I / ( ru

_  Hegaeuc rMo  o r  no ryqeHHor -o  suaxa  nce  xoaS-
$HqHeHru  npo r r r6os  npHHHMaro rc r  noJ roxHTeJ rb -
I IbI  MI, I  .

4. Onpe4e.narcrcn nporl6r,r:

U r : a P r * b P z * c P a * d p 1 :
:  3 6 0 . 8 0  +  6 0 . 4 4 0  +  1 0 0 . 4  +

+  1 3 0 . 1 0 1  :  6 9  1 0 0 :

oHH BxoAHJru B Ko3ooHqHeHrbl nporH6a co
:]91"I 

MHHyc)' Kpor!{e roro, orcyrcrryer
(oTopacbrBaeM BCJreAcTBr.re MaJrofi senHquHH)
KOHCOJIbHa9 CI{JIa JIeBee nesoft oflopbr, x no_
?l:ry 

H-e Hcno,rb3yercr, KaK B rpixonopHor'r
CXelrte, qacTb HOMOtpaMMbI, nOMeII{eHHafl Ha
pHc.  VI I .24 c npaBor? cropoubr.

npu.uep 2.
A[aMerp  BaJ ra  D
B a r a  d : 1 , 9 . n . ,

OcHosHare  AaHHbre :  Hapyx iHbt r
j - ? , 3  - r :  n u y r p e H x H f i  A H a M e r poceBor ' r  MoMeHT HHepr {HH J  -

: # ,o , -  d . )  :  0 ,74  * ta i  MoAyr rb  ynpyrocr r
ua repHaJ ra  saaa  E  :  2 , 1 ,  101  m / i l z ;  pa3Mepb r ,onpe -
Ae rq rc Ique  no . r l o i xeHne  rpy3oB  n r ' onop :  l ,  !  b ,Z ' n ,I z  

7^p , l ^3  n_ .  l s  :  2 . 288^ tu ,  I  : -S , i i  x ,  C ,  :
_ :  9 2 0  T ,  P  2  :  6 Z , 5  T ,  p t  :  2 Z  l , l  

-  
I :  H o p u a , r s -HaH cKopoc rb  Bpau {eHHf l  Ba ra  nH :  S3 ,S  ob t i i i ;

pa3 roHr {a r r  cKopocTb  Bpau {eHHq  BaJ ra  n^  :

=_ ̂ l- _8-7^. ?61 ! ya. O n pelen u rb K p H rH qec*yro . *op5", 
"Bpau leHHr  Bana .

I ) e u r e H H e .

l .  B r , r , r uc , , r s r cTcg  3HaqeHH,  Be rH t {HH no  cxeMer r o M o F p a n M b l  ( p n c .  V I  I . 2 6 ) :

l t  l "A t : - l  : 0 ' 2 2 5 ;  Q z : : i : 0 , 6 2 8 ;

<pr :  1 '  :  0 ,280.
a

2.  Haxo4arc f l  { ! l$QuUHeHrr r  nporu6oa noH o M o f p a M M e  H a  p n c .  V I  i . 2 . { :

I{oa@Qxqacrrr

A z :  b P r  *  e P ,  *  f p .  *  m p r :
:  6 0 . 8 0  +  5 5 . 1 4 0  +  9 5 . 1  +

+  1 3 0 . 1 0 1  :  4 2  8 8 0 ;

U s :  c P t  *  f P ,  *  n p "  *  h p r :
:  1 0 0 . 8 0  +  9 5 . 4 4 0  +  b 1 0 . 4  +

+  2 6 0 . 1 0 4 :  7 8  9 8 0 ;

A t :  d P t  *  m P "  *  k p "  +  l p . :
:  t 3 0 . 8 0  +  t 3 0 . 4 4 0  +  2 6 0 . 4  +

+  8 9 0 . t 0 4 :  1 6 1  1 9 0 .

,  5 .  Kpu rnqecKa r r  cKopoc rb  B r , r quc .nqe rc ,
QopMyraM:

c D  x p :

" {

Ppt* t '2s2* t ,svsl  LWa
: 9 8  1 / c e x ;

Pp?+ P2s22+ rru!+ rnaf,

30orcp

"Kp - :935  o6  / luuu .

Q1

q2

1 ; t 0 -

(f,

1 * p ^
J

l ; r 0 .
o

Y I
I

a,
I

(t:

-2

1 * q ^
tJ

i
t
i

,
il

a
n o

3.  Onpe4e lnrc rcR nporu6u:

- 4 r < F t  *  b P z  i  c P " :  1 0 2 5 . 9 2 0  - -

+  1 1 4 0 . 6 7 , 5  +  1 0 5 0 . 2 7 1 , 1  :  I  2 0 5  0 0 0 ;

A z :  b P t  *  d P r  l  e P "  -  1 1 4 0 . 9 2 0  - r -

+  1 7 8 0 . 6 7 , 5  +  1 8 4 0 . 2 7 1 , 1 :

:  I  6 6 8  0 0 0 ;

! / s  :  c P t  *  e P "  *  f P t  :  1 0 5 0 . 9 2 0  :

+  1 8 4 0 . 6 7 , 5  +  3 6 0 0 . 2 7 1 , t  :

:  2  0 6 5  0 0 0 .

KosS$Hqr.reHT sanaca: K HopMaJrbHof i  cxopocru Kr,  :
:  l l , l 5 ;  K  p a 3 r o H H o r i  c K o p o c r H  B p a u l e H u ,  r .
:  5 , 4 .  

- r  ' Y q q \  r r ' l '  
" P  

-

l lpHse.4eu reilepb npriMep pacr{era KpHrH-
qecKoii cKopocTH AJ|fl CXeMbt AByxonopHoro
Ba, ' ra,  [peAcraBJreHHoft  Ha pHc.  VI I .26.  3 lecr
pacqeT ynpoqaeTcq, TaK KaK B CBrr3H C OTCYT-
crB r.reM n por{ex(yroqHoft orlop br He BbtqHcJr fl }oicfi
nporH6br or ee peaKrIHH (B TpexonopHoii cxeNre

17  " I I .  g .6pouu r re r1  H

Pflt 1- L'292 I t'gAJ
-  

9 - - - - - -  o -  o  :  iu i ,S  i ' c r ' x :
Ppi + I'ruirl t 'sa'3

cKopocT! ,  Br , t r tuc ! , t f leTCq no4.  I (pnruvecxaa
Soptvtyl anr:

I

I
I

!

a l - l  :  a : 1 0 2 5

* 2 - l  :  0 :  1 1 4 9

o B - 1  :  c :  1 0 5 0

o 2 _ 2 :  d  :  1 7 8 0

o 3 _ 2 :  e  :  1 8 4 0

oB_3 :  |  :3600

:qftr "

:e;0".

"l/
" K p -

3do* .
: 9 9 8  o 6  l n u u .
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-t
Ko :$$uqueHT  3anaca :  K  HopManbHo l l  cKopoc rH  Bpa -
l I l eHHt  ( a  :  10 ,6 ;  K  pa3 roH l {o f t  cKopoc rH  Bpaue -

H H a  K ,  :  5 , 3 2 .

B saxrrcqeHr{e cd'reAyer orMerlrTb, qro npli
6oree roqnbrx pacqerax KpnrHqecKoft cxopocru
npHHHMaroTcf Bo BHLIMaHHe HeKoropble AonoJI-
HHTeJIbHble QaXropu, B riacTHocrH noAar-
JTHBOCTb OnOp.

Kpyru.nrHue xone6aHnc Bara. Mo-
MeHr Ha Bany B npouecce petynHpoBa-
HH'I  MOX(ET U3MCHqTbCq B 3ABHCHMOCTII

or Harpv3Kr.r. CoorsercrseHHo 6y1er
I { eHgTbcq  BeJ rHq f iHa  y f J l a  3aKpyqHBaHHt l

ea,ra. f lepuoAHtrecKoe H3MeHeHHe yrna
3aKpyqr.rBaHHs MoxeT BbI3Barb KpyTHJIb-
sue xole6anufl BaJIa. f i lx npocrefiurero
cJryqas crepx<Hrr (aana), 3aAeflaHHoro
c oAHofi cropoHbr r.r HMeroulero Maccy
c N{oMeHroM HHeplrr.rH J ua ApyroM
KOHrIe, ypaBHeHHe KOne6aTeJrbHOro ABLi-
)KEHHfl HMECT BI,I]I

* f t ,pQ :  0,  (VI I .48)

rAe Q - yroJr 3aKpyqr4BaHlrg Balra;
ft, - xecrxocrb BaJra.' 

f lepuo4 co6crseHHtrx ro,re6auufi 16
paBeH

rn  :2n1/  j -  :
/ R e

--  2^1/ :L.  ( \ /n.4e)
/  U J o

sAecr I - ArHHa BaJra B tvr; G -MoAyr'Ib
yrpyfocrn BaJra npu KpyqeHnn s Tlu2;
J o - nonnpHuft moueHT uHepqHH ceqe-
uug. sana s ,r4.

t{ucno xole6anufi B cer(yHry paBHo

-Cle4oBarersuo, nepHoA oAHoyrJroBoro
ne6alrul. cncreMbr BaJ'ra c AByMq AHcKarrrr
KoHuax 6y4er parex

r  -  2"1/

_ dzu
I ---:-"  dtz

l r0

0,9
0,8
0,7
0,6
0,5
N L

n 2

n

a-s

S

-s

\

\

3

5

N

h

G

n-

I
I
I

I
I
I
I
I
I

I
I
I

I  I I
J l J 2 . (v  r  r  .53)( J r + J ) G J p

0,t 0,2

n 4

0.3

0,1 0,2 0,3 0,4

+ tr0n0xeHue epwa

__YI ]  26 .  Pacqer  xpnrnvecxof i  cKopocru  Bpau{eHrm
AByxonopHoro  Ba! ' ra  npH nonepequux xo , re6aur rs .x

KO-

H A

0,2
0,1
lr0
0,9
n 8

0,7
0,6
 F

0,+
n ?

0,2
0,f

r^ :  f - :  J- 1/  g:- .  (vrr .so) Puc.t u -  T o  
-  

2 n  V  , t t

lnn c;lyuan BaJIa c ABytrs*qxcxaMn Ha KoH-
uax, qro cooTBercrByer cxeME- rHApoarperara,
HMero[rero Ha o,(HoM KoHue na.na pa6ouee Ko-
reco a Ha ApyfoM poTop reHeparopa, KoHubr
BaJra npfi xo.ne6are"nrHoM ABH)KeHuH 6y4yr sa-
Kpyr{HBarbce B pagubre cropoHbl. Ha saly o6pa-
syercs ysen xone6aHr.rft - ceqeur{e A-4, xo-
TOpOe npn xo.ne6aTeJrbHoM ABHxeHL[r ocraercq
HerroABHxHbrM (puc. Vll.27). PaccuarpHnan
y3eJr KaK MecTo saAenKH Baila v yr{HTbrBaf,
qro AHcrir4 oAHoBpeMeHHo npoxoAflr qepe3 no-
JrolKeHHe paBHoBecuq H$aKpyrreHHofo BaJra H
qepe3 nono)KeHue ero uau6olr,ureft 4eQopuauuN,
noJlyqHM paBeHcTBo

orKyAa
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, " {E: r " {8 ,  (v r rs r )

J1  |-;--]-l- L'
, r l - 1 - , r 2

( V I I . 5 2 )  P u c .  V I I . 2 7 .  C x e u a  B a r a . K  p a c q e r y  H a  K p y r n . r r b n
rcone6a n us i

I

i
t
I
f

t

I

L c =  ( D ^ L  i

- - f  - - - - j - -  - -o '3
l l o , 2
i ; o , l

1 0,2 0,3 0,4 0,5 0,6

t -L 2  -
b l c



'il

i
:
{
t
,.t

Llnc.no xone6aHHfi B ceKyHAy 6yler

( J r +  J )  G J p

f lonnpHur i i  Mor\ reHr Hl{epuuu

t, .- 
+ (di - d[) rta

t
. l

l - . r ( \ /  I  I  .59)

:+{ .  ( v r  r . 54 )
Be.nu,r i {Ha KpHrr lqecKor ' i  cxopocru BpaueHHq

BaJra AoJrrKHa 6tr rn 6onsrue MaKcHMaJIbHo Bo3-
uoxHof i  pasroHHol i  cKopocr t {  BpauteHuq Ha
20-25%.

f losuruleHHsle xole6asNs Ba.rya Nloryr Bbr-
3Barb r ronepeqHyro eu6paurrc onop fxApoafpe-
raTa.

JrJ2l

Kpnruuecxafl cKopocrb BpaueHufl Baila

nxe 601: * ^
J L

, , {
G J p ( J L +  J 2 )

JLJ2I

fAe , /1  -  MoMeHr HHepUHLI
B m.. t t .  cercz:  . /2  -  MoMeHr
reHeparopa E m. i l .  ceKzi
,U,JIEHA BAilA B il.

llpu onpeAeJreHlul xpl.lrnuecxofi cKopocrr.t
BpaIIIeHlir BaJra rr{ApoafperaTa npH KpyrHJrb-
t r r tx  xo.ne6aHuax (pNc.  VI I  .27)  3HarreHHe npu-
neAeHuofi ,[JrHHbr BaJra

,  , t ' . .

t - = L o - , t ( r - j * ) +
\ n + lr " 6

*,. (+)^ ,

6. Ten.nosofi
N O J I I U H N H H K O B

pacqeT pe3HHoBbtx
Ha BOAsHOfi  CMa3Ke

.  zA ,  e
+ Tr tu.  * .  n  m. . , ,4 . reo2,  (v I I .57)

r1e Qem - Bec BTyJTKH s mi Qrt - Bec Jtorracrr.t
B m; r|m - paALIyc BTyJrKr.r KOJreca B til; z -
r{r.rclo lonacreft; r4. m. ,r - paAuyc ueHTpa
T'I}KCCTH JIONACTII B '{.

Mouenr HHepTIHH poropa feHeparopa

GD2
J z :  

4 9  
m . J u . . c e N 2 ,  ( \ / l l . 5 8 )

r4e GDz - Maxoeoft MoMeHT poropa feHepa-
ropa  B  m. r f  .

l 7 *

f lpx pacvere noAtuurrHHKa BHaqar ' re paccMa-
Tpr jBalor  HarpeBaHue Bolbr ,  a  3areM -  Hafpe-
BaHHe na,ra. t lpesrvrepHo Harperuii Ba,lr r{o}r1er
pa3Mqrr{HTb pe3HHy r,t BbrBecTr,r H3 cTpot no;r-
U I H N H H K .

1 t

Puc .  \ r 1 I . 28 .  PeeHHosHf i  noA t l r l . r n r rHK  B  pa3pe3e :
/  -  pee l rHo r t t f i  FKJ raAb r r r J ;  2  -  xo " rbues iq  Ka -

HaaKa ;  , 9  -  no4nupa rou lH f i  no r coK

Duu
A:  

#  
x rcan /cex ,  (V I I . 60 )

r4e P - pa1r4ailbHafl Harpy3Ka Ha noAulHrrHHK
n rcl '; u - oKpylKHarr cxopocrb BaJra B ulcerc:
p - xo:Q$Hqr.reHr rpeHufl; 427 - MexaHurre-
cxuft exsusaJreHT TerrJta s rcf .,ul rcrcatt.

Pa4nalsuat HafpysKa Ha no,(ruHnHlrx HMecr
MecTo npx HeypaBHoBerueHHocTH 3JIeKTpOMa-
THHTHO|O nSaUUO4eftCTBHg MexAy poTopoM rr
craropoM rerreparopa,  npH AHHaMI.rqecKof t  r r , .
ypaBHoBeueHHocrH poTopa arpefara H n l  l l
rHApaBnHqecxoft xeypaBHoBerreHHocra pa6o,rer rl
KoJIeca. B nocne4yuqeM pacqere yuHiunaercn
TOJTbKO rHApaBJrHqecKas HeypaBHoBe[re]lHocrrJ.

o6 luu ru ,  (V I I . 55 )

pa6ouero KoJreca
HHepqHr{  poropa
I  -  npunegeHHat

(v r r .56)

v
\ -

/ - '

I  : S q i

aoa-

;

I
F
t' ;
!

$
t
e
t

r4e z - qnc.flo Snauuen; Lo - r,nv.ua Bana B ,4;
I - ronuluua Qaauua B il: d, - 4uauerp
aaila B .+t; DE - AHaMerp 4l.ltaHlla B il;
lK - AnHHa Kopnyca pa6ouero KoJreca B *t;

^ - I /-jteP : y T; 
- PaAHYc HHePUHH Koneca B .M;

Qp.x - eei pa6ouero KoJreca B /n.
Mouesr xHepu,lrn pa6overo KoJreca.noBopor- HarpenaHue BoAbr. i lo.naraen, qro Bcfl pa-

HoJlonacrHoft ryp6aun MoxHo npu6lnxeuHo 6ora rpeHr.re B noAlxHnHnKe (puc. VI I. '28)
onpe.qeJlHTb. KaK cyyMy MoMeHroB Hltepqr{H npeo6pasyercr B Telt.lto, Koropoe BcJreAcrBr]e
uI.InHHApa. (sry.rrxu) Je^ H Ar.tcKoBofo KoJrbqa -*ua.nofl ren.nonponoAHocrr.r pe3uHbr HarpeBaer
(nonacreft) "Ir: roJrbKo BaJr H oT nocJreAHero or6npaercr npo-

, Toqsofi sogoft.

Jlrn: Jrn, * 
, Qrn, rin' 

, KoJIHqecrBo renJla' BblAetqrcxl'efoct B .AHV
tn:-g- '  

2  
- r  ceKyHAy B t loAl I lHnHHKe'

t
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1
Pa4uarrHyxr  narp) '3K\ ' ,  3ar l rcpeHHyrc npH

HarypHbrx HcnbrrarrHf lx  rugporyp6un,  uo)KHo
npu6lNxeHHo onpe/' lc"Tr.rrb rro 3r,rnHpHqecKoii
Qopuyre

P  . .  0 , 0 l i r D o b o H y  r c [ ,  ( V I I . 6 l )

rAe Do -  Ar . raMerp HanpaBnsrcu{ero annapara
B JrI; bs - Br,rCOTa IranpaBJlrrrcruero annapaTa
B ,v; l l  - craruqecxufi Hanop B ,vi ? :
: 1000 rcf lns - yAe,'rbHbrri sec BoAbr.

Crporo roBopf l ,  ycf inr{e P npnnoxeHo He
K rroAuHnHHKy, a x pa6oueuy Ko, ' recy,  Ho raK
KaK Qopuy.na (VI  I .6 l )  Aaer npH6, ' rH; 'KeHHoe
3HaqeHI{e P, 3THM o6crorre,'IbcrBoM MoiKHo
npeHe6peqb.

I(oaQSnuueHr rpeHrrrr cra,rr'r no pe3uHe onpe-
AerqeTcf cler' lyiorqeii npu6nuxeHHoit saBH-
CIIIvIOCTbiO:

,  ( v l  I . 6 2 )

P
rAe p : -Df -yAe.rrbHoe AaBr'reHHe s rcf lcuz

(puc. VII .2B);  D - Auaruerp noAur.rnHuKa
(na.la) z cu; I - pacqerHaq Bbrcora pe3uHoBoro
BKJIA,II,bIlllA B C,4{.

KoaQQuqHeHr B sasucnr or oKpyxuoti cxo-
pocrn BaJra r.r onpeAe,'Iflercr no pxc. VII.29.

B rex cryqarx, xor4a Qoprrryla (VII .62)
npHBoAHr K 3Har{eHHflrrr xoaQQnuneHTa TpeHHfl
66.irrnrau ,{eM 0,08, ero B coorBercrBlrH c onbrr-
HbIMH AaHHbIMH npHHHNIaIoT paBHblr t r  0 ,08.

O6uqrio yAeJrbHoe AaBJIeHHe Ha pe3HHoBbte
iroArrr.rrrHuKH BeprHKa"{bHbrx fHApor.vp6uu 4o-
nycKaror B irpeAe,'rax 5 rcllcnz.

BoAa,  r rporeKanqar qepe3 noAt l tHnHHK,
HarpeBaercrr Ha Be,,' lHr{ltHy

A,t =: tz - tt

B no,r lulHnHHKe 3a I cerc, paBHo KoJIt{qecrBy
TenJIa, f lepexoAquero OT BaJra K BOAe, T. e.

A :  aF ( t ,  -  t rp) ,  (VI I .65)

fAe a-xoeQcpflur.reHT Terr, 'roorAaqH
s xxtt.t iu2.cerc.epad; ̂ F - nnoulaAb, qepe3 Ko-
rop]'rc nepexoAr.rr ren"'ro, e ,1.r2; l" - ucxolrax
reN{rreparypa noBepxHocrH Ba, ' ra;  tco:

t t J
, r  - f _  t o -  cpeAHeapuQueruuecxarr  reMnepa -

rypa tsoAbr.
!,nuxenue BoAbr B npoAodrrbHbrx KaHaBKax

noAl i rHnHr.rKa (ua pHc.  VI I .28 r roKa3aHbr urpH-

0  2  4  6  B ' l 0 u , n / c e r
Pl rc .  V I I .29 .  3agucHraocrs  xoe$$a-
r{HeHTa B or oxpy>xtrof i  cropocru a

xoBor i  nuHue i i )  f lBJrqerc f l ,  KaK npaBHJo,  T) 'p -
6yneHrHulr (conpnxocuoBeHlre BoAbr c Bpau1a-
rcu1r.rNrcfl Ba,roM cnoco6crayer ryp6y.nusaunn
loroxa). Ans raKoro i loroKa KosOQHqHeHr a
Molr{eT 6url onpe4eJreH c noMoulb}o Sopnry"rsr
I [ .  A.  Mnxeeea:

Nu : 0,023 Re0,8Pr0'4, (Vi  I .66)

3.q,ecb Nu : -KpHrepni i  Hycce,rsra;

. 4 f
d* : --. t-  -  3KBHBar'IeHrgslf i  AHatuerp KaHatsKtt

S x
B n; f  -  nJrouraAb oAHoft KaHaBKLT s u2; s6 -

nepur{erp KaHaBKH y u; },  -  KogQSHqr.reHT ren-
JronpoBoAHocrr.r BoAbI s rcrcanl u.ceK.epa1; Re:

- Kpurepnft PeftuonlACli u) : + -
I .

cKopocTb ABHIr{eH}lf BoAbI B KaHaBKax s ulcex;
z - qvcJto KaHaBoK; v - xoaQQI{uHeHr KI4He-
lrarnqecxorl Bfl3Kocrr.r Bo,{br s n2lcerc; Pr :

u

0,25

0,?a

^ tfn
I t . = o -' p

adrc-_--

(v  r  r .63)

r4e 11 - rerllneparypa BoAht*Ha BxoAe B IIoA-
uHnHr.rK; lz - r€r{fl€parypa-To4bl Ha BbIXoAe
r.r3 rroAlxr.{nHvKai q -- pacxoA BoAbl r{epe3 noA-
rxHrrHHK s as lceK:  c- .  |  rcrcat t l rce-epad -Ten-

I IOCMKOCTb BONbI.

PacxoA BoAbr, 3aBucsurl-t i i  or reficrByloqero
H a n o p a H f H A p a B , ' t H q e c K o f o c o n p o T H B r e r { u q
Tpaccbt, B TeIIJIOBOM pacqeTe yqHTblBaercfl KaK
Be,rriqHHa yx(e H3BecTHafl.

H a rpena u ue BoAbt, o[peAer'I f l  eMoe Qo pt' ly.noii
(VII.63), B AeftcrBr.rreJlbHocrx 6yaer HecKoJIbKo
MeHb[Ie, TaK KaK qacTb BblAeJIfleMofo reIL'Ia
nepeHOCHTCf HeIIOCpeACTBeHHo nO TeJ'lY Bafia
Bcr'reACrBHe ero renJIonpoBoAHocrLL fIpaxrH-
,iecxu Al npH flporoqHofi cl.rcreue cMa3KH He
npeBbruaer 2-3o C.  Hs ( \ i l l .63)  utueerr t

t z :  t t  *  l t .  ( V I I . 6 4 )

HarpenaHre BaJra. f lpH ycraHoBllBuet\rcfi
pelKHMe KOrHqecrBo TenJIa, BblneJltl louleroctl

260

xpnrepuf i  f lpaH4rnr;  o:  L -  Ko-

Puv: 
427n6- 

'Poo'

@dx

a
eQ$uu,ueHr reMtteparyporpoBoAHocrn BoAbl
n nzlcerc.

f lo4craal r r  e $opvy"rry  (Vi  I .66)  3Haqe-
HI4e NU, nor'tyqaeNl

. ? ,
a : 0 , 0 2 3 ; -  R e u ' o  P r ' ' * .  ( V I I . 6 7 )

uK

@opuy;ra (VII .67) npuMeHutua np" 
O;=

> 5 0 ;  R e )  1 0 0 0 0  u  P r : 0 , 7 - ; - 2 5 0 0 ,  ' r r o ,
KaK npaBr,rJro, HMeeT MecTo y pe3HHoBblx IIoA-

rr r4nrJuKoB. f lp"  ,  < 50 B npaB) ' Io  qacrb
' 4 r '



T a 6 n u u a VII .2.  l lonpanovruf i  uHoxureur

I ld*

l .
L .

:

i .
1 .

104

104
104
1 0 5
1 0 6

I , 6 5
1 , 5 1
1 , 3 4
l , 2 B
I , l 4

r ,50
1 , 4 0
t , 2 7
1 9 9

1 , i l

l , 3 4
1 , 2 7
I , l 8
l , l 5
1 , 0 8

1 , 2 3
l , 1 8
1 , 1 3
1 , 1 0
l , 0 5

l , l 7
l , 1 3
I , l 0
1 , 0 8
1 , 0 4

I , l 3
l , l 0
i , 0 8
1 , 0 6
1 , 0 3

1,03
1,02
1 ,02
1 ,02
I  . 0 1

I
I
I
I
I

Qopnrynu (VII .67),  no peKol leHAauuu M. A. l ln-
-\eeBa BBo.(HTCI nonpasoqHrrft MHox<HTeJIb co-
r"qacHo ra6n.  VIL2.  SxsuearenrHlr f t  Aua-
verp d6, onpeAerrrreMuft xax QynxUux noJlHoro
nepuMeTpa KaHaBKH, no3BorqeT B HacToquleM
pacqere npHMeHsrb Sopr ' ry .ny (VI I .67)  npH
Re) 7000.  Ougrqecxue napaMerpbl  BoAbI
r erofi Qopuyne Bbrr{Hcrq}orcfl npI,I cpeAHe-
apriQrrlerxuecxoir reMneparype BoAbI tcp no
r a 6 n .  V I I . 3 .

T  a  6  n  u  u  a  V I I . 3 .  @Hsnqecxue  noc rocHHbre
BO,IIbI HA THHH}I HACbIIUCHilC

6y,aer MeHbrue BbrqucJIreMoii no rfoplry"re
(VI I .69) ,  raK KaK or6op re l l ' ta  npoHcxoi iur  He
TOJIbKO B 3OHe KaHaBOK, HO H B ApyrflX MecTaX,
B qacrHocTu n aepxuei t  BaHHe noAluHnHUKa.

nputtep I .  Onpe4e.at l ra reMneparypy I loALr
f r a  Bb rxoAe  H3  noAruHnH ' lKA  t 2  I I  TeMnepa rypy  no -
r r epxHoc r r l  sana  t " ,  ecJ I l I  AaHo :  N  :  100  000  t e r t l :

H  :  8 0  i l i  n :  1 2 5  o 6 / u u u ;  D r :  4 , 5  . t t ;  D o :
: 5 , 2 5  t * t ;  b o :  l , J  4 '  D  :  l , l 2  t r ' ,  l :  0 , 6  t t ;
l  :  0 , 0 0 0 1 8  u 2 t  s  :  0 , 0 4  . 4 t ;  s K  :  0 , 0 9  , u ;  z  :  1 6 ;

q  :  0 , 0 1  . u s f c e x ;  / r  :  2 5 o  C .

P  e  u r  e  H  u  e .  f l o  Q o p ; v y n e  ( V I I . 6 l )  H a x o A r l r t

P  :  0 . 0 1 n 5 , 2 5 ' 1 , 3 ' 8 0 ' 1 0 0 0  :  t 7  2 0 0  x l .

Onpe4eraelr  yAenbHoe AaB! ' Ie l t r re

17 200p: ir,fi l 
:2,s6 xt-/c.tt2

Haxo4nrt l  oKpyr ' r {Hylo cKopocrb Bar ' Ia

n D n  n ' 1 , 1 2 ' 1 2 5
" :  6 0  

: - - -  
6 0  

: . , r r

I I o  p u c .  V I I . 2 9  H a x o A H n  B  :  0 , 1 J .
(V I l . 62 )  Bb rqHc r r f l eM

F : o ' 1 4  + : 0 , 1 4 8 '
f lpuHuuaeu $  :  0 ,08 .  11o $oPuY.ne
X O A H M

17  200 .7 ,33 .0 ,08  :2  40Lt :  427.uol  . looo. l

C,r-e.q,osarerrHo, *

t z :  2 5  +  2 , 4  :  2 7 , 4 "  C :

. 25 -:- 27 '4
t c p : T : 2 6 , 2 ' C .

. l r  a cpe4uei i  reMl leparypbt  BoAbr 26,2" C
no  ra6 , r .  V I  I . 3  l r axo4H t ' r :

"  0,525I :  . f f i  ;  \ '  :  0,88.10-6; Pr:  6,09.

O n p e g e l a e u d * , w v F :

/  _  4 . 0 , 0 0 0 1 8
O  O S  

: U , U U U  . t l i

0 '  0 I
- :  

t , ,ouora" l6  
= :  r 'D  ' t l  ' c ' i ;

F  :  0 , 0 4 ' 0 , 6 . 1 6  :  0 , 3 8 1  . t t 2 .

Bt t .{ucr ner' ,r  xpHrcpuir

o": t 'u;;%',t* .106 :3: ooo.

0
l 0
20
30
40
50
60
70

0,474
0,494
0 ,515
0,531
0,545
0,557
0,567
0,574

1,790
1,300
1,000
0,805
0,659
0,556
0,479
0 , 4 1 5

13,70
9,56
7,06
5,50
4,30
3,56
3,00
2,56

(vr  I .6e)

i l i ceK,

11o Qopny,re

( V I  I . 6 3 )  H a  -

c.

f lpnHNuar, r{To [epexoA Ten,'Ia or BaJIa K BoAe
lrpoHcxo,(r.rr no roil qacrH nepHMerpa KaHaBKH s
(crr r .  puc.  VI I .28) ,  Koroparr  o6pa3oBaHa BaJIoM,
IIo,'tyqaetu

F  = -  s l z .  (V I I . 6B )

flpeo6pasyn Bbrpa)KeHr.re (VII.65) c yqeroM
(V I I .63), noJ'ryqaeM Qopuy;ry AJrs onpe.4e JIeHvfl.
reMfleparypbr BaJra (xoropan B npeAeJrax noA-
uHnHHKa npHHHMaercf l  oAHHaKOBOfi ) :

t - q W L t t l'a - --r lF -I- tcQ'

Teuneparypa Baila, onpeAeJreeMafl no Qop-
MyJre (VI L69), He AorxHa rrpeBocxoAxrb
100" C. B Aeficrsure.IlbHocrH reMneparypa Bana

I
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I I o  $op ruy , re  (V  I  I  . 67 )  HaxoAHM

0'5q- '32 sss0,8 6,690,4 =_G: u 'u ' ld  
a6ooo,uuu

:  3,48 xxanf  * r2.cex.  epad.

t r I o  $opuy le  (V I  I . 69 )  Bb rq l r c r r r eM

.  0 , 0 1 . 1 0 0 0 . r  . t  d
l " : f f i  * 2 6 , 2 : 1 3 ' c .

[Ipu.uep 2. Onpe4e.nurr ta, ec,rH
:  0 ,01  u ! /cerc i  t t  :  25o  C i  tz  :  50"  C (npovue

A a H H b r e  B 3 q r b  H 3  n p H M e p a  l ) .

AaBJter{i lf i  BOJlbr Ha pa6oqee KoJIeco Mo}KeT 6brTb
onpeAeJreHo no sMrrr{puqecKofi Qopuyle

Pnr:  n  
]  

o ln , , .o*T nf  .  (VI  I .7o)

3Aecl D r rr II.,ax - AHaMerp pa6overo
KoJreca u MaKcHMarbHbrf i  Hanop B f t ,^ l  -  ) 'AeJrb-
Hr,rri Bec Bo,rlbr B rcf ln3.

Benuqnua Ko3$Qnuneura k Nrn pa6ouux
KOJTeC nOBOpOTHOJTOTTaCTHbTX ryp6nH 3aBHCHr
OT I ] I , ICJIA JIONACTEi1:

t {  nc.no .nonacrei l  Ko, ' reca

Koa06 r rq r reHr  &  .
4

0 , 3 5 0 , 8 7
6

0 , 9
7 8

0 , 9 3  0 , 9 5

P
aoAbr

e ur  e H H e.  Haxo4lrM cpeAHloro reMneparypy

2 5 + 5 0

flna pa6ovr{x Ko,' iec paAHaJlbHo-oceBbrx rfi-
Aporyp6uH BeJrHr{HHa h s 3aBr.tclrMocrH or
6srcrpoxo4Hocrn H TItrIa KoJreca npHH14l\{aer
cJteAyroulue 3HaqeHr.lr :

200  190  100  90
PO82  PO638  PO533  PO246

0 ,22 -0 ,28  0 ,20 -0 ,26  0 ,08 -0 ,  t 4  0 ,07 -0 ,12

KogQQuqueHr  6ucrpoxo4no-
crH ryp6uuu

Tun pa6ouero  KoJreca .

K o e S Q n q r r e H r  h  .

2 8 0  2 3 5
P O l 2 3  P o 2 l  I

0 , 3 4 - 0 , 4 l  0 , 2 8 - 0 , 3 4

.I-{,rr cpe4nefi TeMneparypbr BoAbr 37,5" C no ra6n.
V I I . 3  n a x o 4 u u :

^  0 ,542
f : 6 0  ;  v : 0 , 6 9 5 . 1 0 - 6 ;  P 1  : { , 6 .

Bsrqsc.nseu xpNrepui l

^  3 ,5 ' 0 -008R.: ff i .100 
: {0 000.

I 1o  Sopuyne  (V I I . 67 )  HaxoAur r
n ^oL-. qog0s0,8. 4.60'{ :.z:0,023 sffi,uuu

:  3 ,85  xxa t fmz.cerc .  epad,

11o $o p uyne (V I I  .6 9) B brqucrr f l  eM

0,01.1000.1.25-  ^-  -
f f i +37 ,5 :207"  C .

Kax euAuo H3 npl{Mepa 2, 3HaqHreJIbHoe
riarpeBaHfle BoAbr (Al : 25" C) ue.u,onycruiuo,
raK KaK 3ro npHBoAlrr K qpe3MepHoMy HarpeBa-
HHIO Ba!'Ia, Aa)Ke eCJIH [MeTb B BHAy, qTO efo
peaJIbHafl reMrreparypa MeHbure pacueruori.

7, Pacqer oceBoro rnApaBruqecKoro
yctrJlHfl

f loror BoAbr, npoxoAg qepe3 pa6oqee Kod'reco
fHilpoTyp6HHbr, Bbl3brBaeT norrBneHHe oceBoii
rtafpy3KH, BeJ'rHrrLIHa KoTopoft 3aBHcr,rT oT Ha-
nopa,  pa3MepoB H THna KoJIeca,  a raKxe oT
Kol{crpyKrlHH pa6oqefo KoJreca u ynlorueHnii.

OnpeAeneune oceBoro AaBJreHHrr Heo6xo-
.rtHMo AJrrr pacqeToB Baila n noAnRTHHKa rlrApo-
aIperara.  f lpa6nHxeuuo 3Har{eH14e oceBoro
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tr{esnuue 3HaqeHHq Ko3QSHIIHeHTa c"reAver
6paru A,'Iq 66rburHx pa3Mepor ryp6uH.

llpa nog,cuere oceBoro ycrlf lHq no 3MnHpuqe-
cKoft QopMyJre He yqurblBaercrl KoHcrpyKuHfl
KOJreCa I,I ero yrrJrorHeHHs. ToqHufi pacqer
oceBoto ycKJrLrs Ha paoorleM KoJIece noBopor-
HoJronacrHofi ryp6Nust npor.l3BoAHrcf no Hati-
AeHHbrru SKcnepr.rMeHTaJIbHo CHJIOBbIM XapaKTe-
pl,rcrHKaM (cu. n. 4 uacr. rn.). Tounuft pacqer
oceBofo ycr.uruq Ha paoor{eM KoJIece paAHar'IbHo-
oceBoft ryp6nuu Mox(er 6urr npou3BeAeH IIo
MeroAr.rKe, pa3pa6oraHHoft Ha JIM3 A. IO. Kon-
TOHOM.

- .,- flonuoe oceBoe ycu,rue Ha pa6ouem KoJIece
paAHar'rbHo-oceBoft rngporyp6uust npeAcraB-
JrreTcr KaK CyMMa CJIeAyIOU{HX COCTaB,'IgrculHX:

P o c :  P t *  P z *  P s  r c f  ,  ( V I I ' 7 1 )

rAe Pr - cHJra Bo3AeficTBr.rs IIoToKa Ha BH.v-
TpeHHIoIo IOJIOCTb KoJIeCa V rcf ; Pz - cwila
AaBJreHr.rrr BoAbr Ha BepxHHfi o6oA pa6overo
KOJreCa B Kr; P, - Cuna AaB,'reHI.Is BOAbI Ha
HH)KHHft o6o4 pa6ouero KoJIeca B Kf.

CH,ra soeleficrsas noroKa Ha Ko"teco onpe-
AeJrflercrr no Qoprrrvne

I

pt -= r (Huror" - Hru,*Fro,*

xfi),r,

(L

e

( \ / i l .72)

S\ecb H6a H HaaN - Hanop Ha BxOAe u Ha Bbl '

xole pa6ovefo Ko, ' Ieca B i l  soA. cm.; Fc, -



T a 6 n n u a VI I .2 .  f ionpaao.rnur f i  n tHoxNrqnu
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I
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I
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104

104
104
1 0 5
1 0 6
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l , 5 l
1 , 3 4
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l , 5 0
1 , 4 0
1 , 2 7
1 9 9
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1 , 3 4
1 , 2 7
l ,  1 8
I , l 5
1 , 0 8

1 ,03
1,02
1 ,02
1,02
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$oprtynrr  (VIL67),  no peKoNreHAauHH M. A.  MH-
seeBa BBoIHTcfl nonpasoqHurtl MHox{HTed'Ib co-
fr 't3cHo ra6n. VI I .2. SxeHea,reurHstft tra-
vetp dn, onpeAe,rrreMbrft KaK QyHxUur [oJIHoro
nepuMerpa KaHaBKI,t, no3Bo!'trer B Hacroqil leM
pacl{ere rpr.rMeHrrrb Sopr'ly,ry (VII.67) npH
Re ) 7000. OHgr.{ecxue napaMerpbl Bo.II,bI
s grofi Qopuy.ne BbrrrHcJrsrorcs npl.{ cpeAHe-
apriQueruuecxoti reMneparype BoAbr trp no
ra6n .  V I  I . 3 .

T a 6 I  u  U a VI I .3 .  Ql la f i . recxHe nocrocHHble
BO,IIbI HA ilHHYIH HACbIUICHHS

6yaer MeHbue BbrqHcrf leMorl no Qopiul, ;re
(VI I .69) ,  raK KaK or6op ren , ' ta  nponcxo; tu r  He
TOJTbKO B 3OHe KaHaBOK, HO l. l  B Apyfl tx NIecTax,
ts  qacTHocTr {  B  BepxHei l  BaHHe noAr j lH I lH f iKa.

I lpunep I.  Onpe4e,tnrt reMneparypy Iro,{br
Ha BbrxoAe H3 noAr l t  nHuKa l2  I r  reMneparypy  no-
Bepxnocrr.r aana l* ec,rr l l  AaHo: N : 100 000 terrr:
H  :  8 0  t t i  n :  1 2 5  o 6 l u u n :  D t  :  4 , 5  . t t : -  D o  :
: 5 , 2 5  * t ;  b 6 :  l , J  4 '  D  :  l , l 2  ' u :  I  :  0 , 6  t t ;
f  :  0 , 0 0 0 1 8  u 2 ;  s  :  0 , 0 4  . 4 t ;  s K  :  0 , 0 9  , + t ;  z  :  l t i ;

s  :  0 , 0 1  . v s f  c e x ;  / r  :  2 5 o  C .

P e  ur  e  H r ' r  e .  I lo  Sop:vy , re  (V I  I .6 l )  HaxoAr ln t

P  :  0 , 0 1 n 5 , 2 5 . 1 , 3 . 8 0 . 1 0 0 0  :  I 7  2 0 0  x f .

Onpe4e laeu yAenbHoe AaBreur le

u 200p: 
f f i  

:2,s6 xt- /c. t t2

Haxoguu oKpyrKHylo cKopocrb BaJIa

n D n  r  1 , 1 2 . 1 2 5
" : - -oo - : - - -  60  

: i , . t . t

I 1 o  p u c .  V I  I . 2 9  H a x o A u r l  B  :  0 ,  1 1 .
(V I I . 62 )  Bb l t rHcJ r reM

F :0 , r4  r y : 0 ,148 '
f lpuHHuaeu t, t ,  :  0,08. 11o $oPuY.ne
xoArrM

17 200.7.33.0,08A 1 - - :  o  A o  l -

4 2 7 . 0 . 0 1 . 1 0 0 0 . 1

t ,
epa0

3600^,
r cxa l  / x . cex ,epa0

0,474
0,494
0 , 5 1 5
0,531
0,545
0,557
0,567
0,574

108  \ r ,
.,+t2 /c e x

1,790
1,300
1,000
0,805
0,659
0,556
0,479
0 , 4 1 5

13,70
9,56
7,06
5,50
4,30
3,56
3,00
2,56

P r

0
l 0
20
30
40
50
60
70

i l  i ceK .

f lo Qopvl ' , re

( V l l . 6 3 )  H a -

C.re.qoa are.nrHo,

f lpuuxrr.rar, qro [epexoA Ter],ra or BaJIa K BoAe
lrpoHcxoArir no roii qacrH nepHMerpa KaHaBKr.r s
(cM. puc.  VI I .28) ,  Koropar o6pa3oBaHa BaJIoM,
no"rYqaer{  

F =-  s lz .  (v l I .GB)

flpeo6pasyrr Bbrpa)KeHHe (VIL65) c yr{eroM
(\r I I .63), noryqaeM Qopr'ly,r y Ad'rs orpeAe,reHHq
reMneparypbr BaJra (xoropan B [peAeJrax rroA-
uHnr{HKa npEHHMaercs oAHHaKoBof i ) :

1 u -  Q I c L t  t  r - -  / \' ;F-  r  tcp.  (VI  I .69)

Ter*lneparypa Baila, onpeAeJrreMafl no Qop-
MyJre (VI L69), He AoJtx(Ha npeBocxoAr.rrb
100" C. B .qeficrnure.IlbHocrH reMneparypa Baila

t z  :  2 5  *  Z , +  :  2 7 , 4 "  c ;

,  -  2 5 - "  o
- c P  t ' : 2 6 ' 2 '  

c '

A"qs  cpe4He f i  TeMI l epa rypb l  t soA t ' t  26 ,2 '  C
no  ra6 .n .  V IL3  r r axoAu r \ r :

^ 0.5251 : f f i  ;  v : 0 , 8 8 . 1 0 - c ;  P r : 6 , 0 9 .

Onpe4oraeu d* ,  u ,u  F :

.  4 0 , 0 0 0 1 8  ^ ^ ^ .drc : -- 
O-OS- 

: u, uud .u i

0 ' 0 1
t :  

o, ouora. 16 
== J '  b ' t t  'ccx ;

F  :  0 , 0 4 ' 0 , 6 . 1 6  :  0 , 3 8 1  . r r 2 .

B r,r.lic.n Rel,r xpHrcpu ir

*": t 'su;od,o* .rod :3: ooo.
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I l o  $op t ' l y " ' r e  (V  I  I  . 67 )  HaxoAHM

o 525==: .32 6960,8 6,690,4 :cr. : u,u'2,5 g6OO O. uuu
:  3 ,48  KKanf  i l z .ceK '  epa) .

t r1o  Qopuy.ne  (V I I .69)  Br , r r rHcr r f leM

0 . 0 1 . 1 0 0 0 . 1 . 2 , 4
- a f f i  f  26,2:43o C.

Ilpunep 2. Onpe4e.nnrl t6, ec,'rH
:  0 , 0 1  u s / c e r c :  t r  :  2 5 "  C i  l z :  5 0 "  C  ( n p o u u e

L a H H b r e  B 3 q T b  H 3  n p H M e p a  l ) .

AaBret{rrq Bolbr Ha pa6oqee Ko,'reco Mo)Ker 6r,rrb
onpeAeneHo no 3MnHpHqecKof i  $opuyre

Pnr :  a  ]  o l n , , r ax?  r c f .  (V I  I . 70 )

3Aecl Dr H lInnx - AHaMerp
KOJIeCa H MaKCHMaJlbHbtft HarIOp B .tH,I
Hbrr.i Bec Bo,u,br B rclln3.

Be"rnquua Ko3QSHuHeHra k ,,;ts
KO,'rec noBopoTHoJronacrHbrx ryp6HH
OT qHCJIA JIONACTCfi :

pa6ouero
- )'AeJI b-

pa6ouux
3ABI {CHT

t l  uc.no .nonacrei l

KoaQQr rqueHr  & . 
*.ol"'.u. 

. . . . . . . . . . . o.t, o,?z
6 7 8

0 , 9  0 , 9 3  0 . 9 5

P e u r e
tsoAbr

H r  e .  Haxo4HM cpeAH lo ro  r eMnepa rypy

.  2 5 + 5 0
t r p :  t : 3 7 , 5 0  

c .

flna pa6our{x Ko,']ec paAuaJrbHo-oceBbrx fH-
ApoTyp6r4H BeJIHqHHa k S 3aBHClrMOCrH OT
6srcrpoxo4Hocrn pI TUIIa KoJIeca npHHHi\{aer
CJleAyloulue 3HaqeHLIfl :

KosQQuqueHr  6ucrpoxo4uo-
cru  ryp6unr r  280

Tun pa6ouero  KoJreca POl23
K o a 6 6 n q u e H r  k  ,  0 , 3 4 - 0 , 4 l

235 200
P o 2  l  l  P o 8 2

0 , 2 B - 0 ,  3 4  0 , 2 2 - 0 , 2 8

r 9 0  1 0 0  9 0
PO63B PO533  PO246

0 ,20 -0 ,26  0 ,08 -0 ,  t 1  0 ,07 -0 ,  t 2

/-( ,rn cpe4Hefi reMneparypbt BoAbt 37,5o C no ra6, ' t .
V I I . 3  n a x o 4 u u :

^  0 , 5 4 2
t :  

6 i  ;  v  : 0 , 6 e 5 . 1 0 - 6 ;  P 1 : 4 , 6 .

Bsr . tuc .ngeu xpurepuf i

^  3 ,5 .0  nne
R. : ffi.106 

: {0 000.

11o Qopuy" re  (V I I .67)  Ha. \oAr { r r

o s42__.an6y160,g.,1 
60,{ :'z:0,023 affi.Ooa

:  3 ,85  r rcan/nz .  cex .  epad.

[1o Sopr"ly.ne (VII.69) Bbrsuc.rrqeM

.  0 ,01 .1000.1 .25-  ̂ -  -ra  :  -e :6 t0 j84-  +  r i ,o  :  zv i -  \ . .

Kar  s r . rAuo H3 I IpL IMepa 2 ,3HaqHreJ IbHoe
narpeBaHue BoAbr (A t: 25o C) uegonycruuo,
raK KaK 3ro npHBoAnr K qpe3MepHoMy HarpeBa-
HHIO BaJIa, AaX(e eCJIH HMeTb B BHAy, qro ero
pear'IbHafl TeMnepaTypa MeHb[re pacqerHofi .

7. Pacqer oceBoro nnApaBJrnqecKoro
yctlnHq

f lorox BoAbr, npoxoAs r{epe3 pa6oqee KoJreco
rl.rJlpoTyp6HHbr, Bbr3brBaeT IIoflBJreHHe oceBoii
rrarpy3Kr.r, BeJrr.rr{HHa KoTopoft 3aBHCHT OT Ha-
nopa,  pa3MepoB H THna KoJIeca,  a raKx{e oT
KoncrpyKr-(Hu pa6ouero KoJreca x ynlorHeunii.

Onpe4eneHne oceBoro AaB,'reHHrl Heo6xo-
.ir.HMo AIrr pacrreroB BaJIa H noAnqTHHKa rI.rApO-
afperaTa.  f lpu6,ruxeHHo 3HaqeHr4e oceBofo

262

.N{es rruue sHaqeH H s Ko3QQi.{IIHeHra c,renver
6parr .{"rs 66,rrurxx pasMepon ryp6nH.

flpu no4cuere oceBoro ycuJlrif l  no 3MnHpHrie-
cKoil QopMyJre He yqurbrBaercrr KoHcrpyKuus
KOJreca H efo ynJrorHeHHrr. ToqHsli i pacqer
oceBoro ycn,'rHr Ha pa6oqeM KoJIece noBopoT-
HOJrOnaCrHOfi ryp6nusr npoH3BoAHrcrr no Hari-
AeHHbIr\{ 3KcnepHMeHTaJIbHO cHr'IOBblM XapaKTe-
pr4crrrKaM (cu. n. 4 uacr. fr.). ToqHbrft pacuer
oceBoro ycHJrHg Ha pa6oqeM KoJrece paAHaJIbHo-
oceBoft ryp6HHbI MolKer 6urr npou3BeAeH no
MeroAr.rKe, pa3pa6oraHHoft Ha JIM3 A. IO. Kon-
TOHOM.

-. ..- llo.nHoe oceBoe vcn"Iue Ha pa6or{eM KoJIece
paAuaabHo-oceBoft fr.IAporyp6HHbl npeAcraB-
,'rse'r 'cr KaK cyMMa cJleAyuqHx cocTaBnqloulux:

P o c :  P t *  P z {  P s  r c l - ,  ( V I I . 7 l )

rAe Pr - cwJra Bo3AeiicrBHrr noroKa Ha BHv-
rpeHHuo tloJlocrb KoJIeCa B Kf ; Pz - Cuia
AaBreHlrrr BoAbr Ha BepxHHft o6oA pafuqero
KOr'IeCa B Kf ; Ps - CUna AaB,'leHI.Ifi BOAbI Ha
HHxHHft o6o4 pa6ouero Ko,'Ieca B Kf.

Cuna eos4eftctsus noroKa Ha KoJIeco onpe-
AeJrsercrr no sopMyre

n  ^ . ( u  r :  r J  E  
q -

P1 T 
\ f idrFdy 

-  Huur"Frorr  -7

"  f1-)  ^r,  (vrr .72)
t Sbtx /

3[ecb Hox A Hcotx - Hanop Ha BxOAe H Ha Bbl-

xoAe pa6oqero Ko,'reca B .u sod. cm.; Ft, -

J



[JIOur,aAb ropH3OHraJrbHOi{ npoeKqHH 6oKoBOft
noBepxHocTH Ha BxOAe pa6oqero Koreca c o6pa-
3yloqefi CD (puc. VII.30) B .i lz, F66116 - nrro-
I{aAb ceqeHnq noroxa Ha BbrxoAe us pa6overo
Kor leca (xpyr  c  pa4nycou .FE,  puc.  VI I .30)

o )  o )

Puc.  V I I .30 .  K  pacvery  oceBoro  ruApaBJrHqecKoro
ycHnu.s, 4eftcrryoulero Ha pa6ouee KoJreco paAHaJlb-
Ho-ocesofi  rn4poryp6nnbr: a - c geQlercropou: 6 -

6es 4e$nexropa

B ilz; Q - pacxoA qepe3 ryp6uHy n u7lcerc;
g - ycKoperue cu.rrbr rs)Kecrn z ulcercz; y -
yAenbHblft Bec BoAbI s rcfluI; ct - sMrrHpr{qe-
cKHfi KosSor.rUHeHr.

BenuquHa KogQQHqHeHraa Bbr6xpaercs B sa-
Bucr.rMoerr.t or 6ucrpoxoAHocru ryp6nHu:

/rr - AaereHne B 3a3ope MexAy BepxHLIM o6oAorr,l
ru KpbrtuKori ryp6uHbr y HapylKnoil xpotrtxu
o6oAa s u eod. cm.i .F - nnouaAb KoJIbua,
orpaHHr{eHHoro HapyxiHbrM paAr4ycoM BepxHero
o60Aa Rz u paf lnycoM BaJIa ryp6uHlr  Rt ,  n  a2;
T - yae;rsnlrfi sec BoAbr B rcf la?.

BenH,{r.rHH .U,asreHljft ht u hz o[peAeJltlorct
no AaB,rreHr.rsM nepeA KoJrecoM H 3a Hr,rM c yqeToNr
norepb Hanopa B Jra6EpriHre r.r pa3fpy3otlHbrx
orBepcrxqx pa6oqero KoJIeca. 3ru geauqunrr
onpeAeJrrrorcq H3 ycnoBuft paBeHcrBa nporeqeK
uepea la6npuHr l rbre ynJrorHeHHs H pa3rpysoq-
Hbre orBepcras. f locxonbKy 3nnpa AaBJIeHHt
Ha eepxuufi o6o.q npe,qcraBJrrer co6or1 napa6o-
. r ror . rs  (cru.  puc.  VI I .30) ,  ro

t?
ht :  h t  +  +  (n7-  R?)  " '  

(v l l -75)
L t Z p

rAe o)1 - yfJIOBafl CKopocrb BpaqeHus BOAbI
B 3a3ope MexAy rpuurroft ryp6nxu u BepxHHM
o6oAou pa6overo KoJreca s llcerc. Bennqxna <or
Jre)Knr B npeAeJrax 0,5-0,7 or yr.nonoft cro-
pocrlt Bpal{€sng ryp6uHu; 6oluuse 3Har{e-
HHfr (,)1 cJleAyer npr.rHr{Marb npH cJIo)KHofi xog-

QnrypauuH nepxueit noBepxHocrn o6oAa.
Be.nnqnHa /i1 o[peAeJrrerct no AaBJIeHI'Irc

nepeA pa3fpy3or{HbrM orBepcTHeM, KoTOpOe
paBHo

h, : htHeuu *

rl- E

(v r  I .76)

+ u,lo,.
I
t

( n | - n ? )  I ' e o o . c m . ,
I

A B
Orn )

I

I(osQSaqNeur 6srcrpoxo.qHocrH ryp-
6 u H u  .  .

Ko:QrluqNeur q. .  .
150 200 250 300 350
0 , 7 5  0 , 6 7  0 , 6 3  0 , 6 1  0 , 6

6 5
I

r 0 0
0 , 8 7

H anop nepeA r.r sa pa6ounru KoJrecoNr B
eo). cm. onpeAensercr no Qopr'ry.narrl:

"2H e x : H - H r - + L '
2 9 '
,

r r  ' 2 m
ITAb tX : -1 - l s - - - ; - -'  2 9 '

fAe npH paBeHcrBe Ko3QQHrlraeHroB pacxoAa

rae l/ - Hanop ryp6uusr v u; H, - reoMerpu-
qecKag BbICOTa OTCaCbtBaHHfl B .i l ; Crm V C2m-
MepHAHOHaJIbHbre cocTaBJrfflorque cKopocTH no-
TOKa Ha BXOAe B KOJIeCO H Ha BbrxoAe r.r3 Hero
e iillcerc.

Cnna AaBJreHHr BoAbr Ha nepxHufi o6oa
KoJreca Mox<er 6nrs onpeAeJreHa no Soprrry.ne
(p rEc .  V I  I . 30 )

P z :  F  h ' !  h '  y  K r ,  ( V I I . 7 4 )

rAe /rr - AaBJteHHe B sa3ope Me)KAy BepxHHNr
o6oAot' l tt xpsrurxoft ryp6nusr y BaJra s n aod. cm.;

( v l  I . 78  )
3Aecr F gn, Fo^, Fp. * - coorBercrBylo[lHe

nJ'roulaAn ceqeHHH, onpeAensrcul,Ie pacxoA
B ynJroTHeHHqx, pasrpy3oqHbrx oTBepcTHgx H
B orBepcrxn Konyca pa6overo Kor'reca c paAHy-
cou AB Ha Dr. rc .  VI I .30.

( v r l . 7 3 )  k r :

k z :

I Fn="-:P
t * - l
\  Fqn

,u(+*)'"(4#)'
(v  11.77 )

,  F o .  * ' t 2
l + l - - : - l'  \  fom . l

,  ,  I  F r ' *  \ 2
l - f  l - l' \ , f o ^ l

,  / '  
FP ' ^  

\ 2- \,_T; I
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T

3uan h' ,  MolKHo onpeAerr irb ganaeuHe /rr :
,

, o ;
\ :h '  -  j i (R} , , , -R?)  . "  eoo.  cm.

(vl  L7e)
CHna AaereHus Ha nuxur l i i  o6o4 p,  onpe-

.ae.nfleTcrr xaK cyMMa Tpex cocTaBJIflIOUIHX CH,rr:
AaBJreHr{fi BoAbr Ha nepxHnfr Topeu o6o4a, ,4an-
"' leHurr ua saxuuii Tope[ H AaBJreH]rfl Ha Ha-
pylKHyro 6oxonyrc ltoBepxHocru o6o.la.

H-a aepxHl.ri l  ropeu geficrnyer o6Hquo no.,r-
xoe H6r, Ha HapyxHyro 6oxonyro rroBepxHocrb
Hr)KHero o6o4a H Ha efo nu>rutl i ropeu Aefi-
crByer  IaBJIeHHe Hro,* ,  nocxoJlbKy o6uquo
3a3op B roqKe E 6o,'rtruofi, H B 3ToM Mecre
yn,rorHeHuli He craBrT.

LJ'reAyeT yqecTb, rtTo B 3aBHCHMOCTH OT THna
Ko"reca sllxunfi o6o4 aueer pa3Hyrio xonQHry-
pa[H]o, H AaBJreHHe Ha Hefo Mo]Ker 6trrr Hanpan-
J IeHO KaK  BHH3 ,  TaK  H  BBepX .

B HeKoropbrx cJryqagx AJrfl yMeHbrrreHr.rs
oceBoro AaBJIeHHt Ha KOJIeCO IIDHMeHfleTCq
ge$,rexrop, ocHoBHyro qacrb xoroporo cocraB-
J'rseT KolKyx, 3axpe[JreHHuil sa BepxHeM o6oAe.
bepxHf q uacrt 4eQ.neKTopa BbrrroJrHsercr B BHAe
nJrocKoro KoJrbua. Ha4 aruu KoJrbuoM ua pe6pax
x KpbrtuKe ryp6uHrr HenoABH>xHo rrpr.tKpett-
Jlsercg naocxrlft AHcK TaKnx )Ke Da3MeDoB.
flpocrpaucrBo MexAy KorrbuaMH ruue'et Ha re-
paQepuu cno6ogHurfi BbrxoA. Ha BHyrpeHHeN,r
.lI{aMerpe geQnexropa ycraHaBJrHBaercrr 6yp-
THK, orpaHI.rqLrBarcIl1nri 3a3op MexAy Heno-
ABH>KHbrrr n BpaqalorrlHMcfl Ko,'rbuaMlr. f lpn
BPaI{eHua KoJreca BoAa, HaxoAflulascfl B npo-
crpaHcTBe Me)KAy KOJTbTIaMH 4eQ.nexropa, aa_
xBaTbrBaeTcs BpaqarcrrlHMcr AHcKoM H OT_
opacbrBaercg ueurpo6exHbrMn crlilaru K ne-
pusepnn. 3areu oua nosnpau{aercs qepe3 3a3op
i{e}KAy HelOABIiXHbllt{ ALICKOM s xprturxofi
ryp6uHur B ueHTpaJrbHyro nonocrr HaA pa6ouurrr
KO,1eCOM, OTKyAa rrepe3 pa3fpy3oqHoe oTBepcTHe
nonaAaer B KoHyc Da6oqero KoJIeca.

B ceqsH c reLl, qro nxoAHoe cer{eHue Ha BHy-
rpeHHeM paAnyce geQflexropa MaJro r{ nocryir-__
;reuue BoAbr rrepe3 Hero B 4eQ.nexrop 3arpyA-
HeHo, AaBJreHHe B npocTpaHCrBe Me>KAy Ar.r-
cxaMH yMeHbtuaercs. HaaH.{He .qeQ.nexropa
TIpHBoAHT K H3MeHeHLtIo gnlopbr 4anleHuii, 4eft-
crB)'ror{H,x xa aepxuufi o6o4 pa6ouero Ko.reca
(puc.  VI I .30,  a) ,  H yMeHbrraer  cyMMapHoe oce-
Boe ycHJrHe. Pasrpysxa oceBoro ycxnrlq or rrpu-
ueHeHuq leQlexropa reu 6o.ntrue, qeu 6oltue
nnoqaAb. [HcxoB H r{eN{ MeHbtxe 3a30n Ha Bxoae
a .1eQ"uex rop .

Pasrrepu 4e$.nexropa cJreAyer ru6aparl
TaKHM o6pasou,  qro6u AaBneHHe Ha Bxo,{e
a-geQnexrop He naAaJro HHIKe AaBJreHHfl napo-
o6pasoeaHnn.  B nporuBHoM cnyqae o6pasyerct
pa3pbrB noroKa, uupxyJrnpyrcqero n ge$;lex_
Tope, qro conpoBoxAaercfl tuyMoru N nu6pauNn-
MH H MOIKeT Bbr3BaTb cepbe3Hbre HenoJraAKH
n ryp6une. fIpH sa4aHHoM AuaMerpe pa6ouero
KoJ'reca Ha BeJruqHHy nepenaAa ,4anneunii B AeS-
JreKTOpe BJrHfllor,qBa napaMeTpa: 3a3op Ha BxoAe
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n 4eQ.nexrop n euyrpeuHuii paAHyc Ko,'reu
4eQ.nexropa.

3asop Ha BxoAe n geQrexrop onpeAe,'rrrercfl
TexHOJIOrHr{ecKHMH BO3MO)KHOCTflMU H, r{aK npa-
BHJIo, nu6upaercx HecKoJrbKo 6olrure, qer\r
3A3OP B  VNJ IOTHCHHf lX .

I, ls yi;ronurr coxpaHeHrJfl AaBJreHr.ra e 4ee-
"treKTope Bbrrue AaBIeHHrr BoAflHbrx napoB
,\1. M . Op a xe,r a ru n HJr r{ pe KoMeHAyer cJreAy}oulyro
Qoplry.nl ' l ;tf l  osl6opa Rs (prac. VI I .30, a)
B 3aBHcHMocrH or  pa3Mepoa ryp6uHtr :

/  . .  9 a

R z - l /  R ' ,  3 . ,
l/ roi

t r  , t
I  I  n  n  \ -

t t l Ht ' a . \ '  \  r .  I  t tBbL . \
t  unI

l_'o 
* :lI  t  D - o  \ -

l t t - ' l- i \ r l
'  t a n

(vr  r .B0)
3,qecr raKiKe npnHqro, uro xoe$QuqueHrbr pac-
xoAa B pa3rpy3oqHbrx oTBepcTHflx H yrinor-
HEHHqX DABHb I .

f ,rr np a xrur{ecKu x p acr{eroB BeJI H rltr Hbr oce-
Bofo ycndrHs npt.t HaJrLlstrn 4eSnexropa AaBr're-
HHe Ha BXoAe e 4eQ"nexrop Nro)Ker 6srrr npuHaro
6.ryusrum K noJrHoMV BaKyyMy.

8. Bu6op KoMnpeccopHoro
odopyAoBaH(fl Arc pexHMa
cHHXpOHHOTO KOMneHCaTOpa

Beclua qacro rxApoarperarbr f lepeBo.1flrcs
B pexHM grylpo_1lglg _ -19yl_elcglopq. 

t{ro6u
yMeHbllrlrTb rroTepr.r, cBfl3aHHbre c BparrleHHellr
pa6ouero KoJreca, noA KpbrrlKy ryp6uuu nog-
BoAlrrcfl Bo3Ayx noA AaBJreHuelr. Cxarufi eos4yx
IIpu 3aKpbrToM HanpaB,lsrcqeM annapaTe oT-
xilMaer BoAy Hr.rxe pa6overo KoJreca.

I(ounpeccopHoe o6opyaoBaHHe cncrelrbr or-_.-
xarurr BoAbr cocrolrr H3 AByx HJIH 6oflee KoM-
npeccopoB, HecKoJrbKHx ros4yxoc6opHHKoB vI
cerl{ Bo3,qyxolpoBoAoB. Pa6o.ree AaBJreHne B cH-
creMe o6H,{Ho npnHgMaercfl paBHsu B rcf lcu2.
Bu6op eMKocrr{ eoslyxoc6opHr.rKoB VB uoxso
npor.r3BoAr.{rr no Qoprrlyne

t / . ,  -
t D -

a V r c ( p o * y H d - V " , o p o

P t -  P z
. , 4 3 .  ( V I  I . 8 l )

B qncnurene Bbrpa)Ken o6reu Bo3Ayxa, He-
o6xoAl.luult AJrfl or)Karnq c yqeroM yrer{eK
B npouecce or)Karus. B sualreHateJre ,qaH pac-
no;raraeuuft f iepenaA AaBJreHfir B Bo3Ayxo-
c6opHHxax. 3Aecr fipnHsrbr cneAyrcurue o6o-
3Har{eHxf f  (puc.  VI I .3 l ) :  V6 -  o6teu KaMepbr
pa6overo KoJIeca, saHststfi c)KarbtM Bo3r-vxoNr
nocJle or)KarHs BoAbr, B u3; pa: | rcf lc.u') -
aruocQepuoe AaBneHHe; Ho- pa3Hocrb vpoB-
Hefi HHxHefo 6reQa (yHb) H or)Karoro ypoBHl



8 Kar\{epe B c.Mi ̂ ? - ' '  0,00 1 xf lcns - yAe"IbHbltl

Bec BoAbl; V n. o - o6r,elt qacrH KaMepbl pa-

6oqero KoJIeca, He gano,tscttHulfi BoAofi Ao
HaqaJ' ra BnycKa c)KaTofo Bo3' l lyxa '  B ,U";  pr-

.xaBreHlte B Bo3Ayxoc6opnuxax ' npH Koropol\ ' l

aBTONIaTHqecKH BKJIloqaeTctl KoMIIpeccop;
XaK IlpaBI.rJIo, Pr : 5-'6 rcf lcuz; p2 - MvHr|-

t\raJ'lbHoe AaBJleHHe B BO3AyXOc60pullxax
i -  * i l i r ' ;  p-, ann*no 6srrs Ha f-t,s rcf lcnz

Puc .  V I l . 3 l  .  Cxen ra r t t , t ecx l t f i  pa3pe3  ru4po ryp6 rus t

6o.nnue AaBreHHn B KaMepe pa6ouero KoJ'Ieca
noc.ne orxarut BoAbl; c[ - onstrHltft xog$Q]r-

uHeHTr 3aBncgqnil or H,i AJtfl pa4raJrl 'Ho-
oceBbrx ryp6uu d' : 1,5-:. 1,7;- AJItI- n-oBoporHo-
. ronac rsu i  r yp6nu  a :  1 ,3  ; -  1 ,5 ,  nPuuem
MeHbruee 3HaqeHHe rlpI.tHI'{MaercA AJrfl noAno-
poB (ff.), paBHbtx 1-3 u, 6o.n-rur^ee 3Haqe-

HHe - AJII noAnopoB, PaBHbIx 6-8 n.
flpoHsno4tlre,risocrl KoMrIpeccopoB Q*

MoxHo onpeAeJlurb no QoPuY.ile

rge  t  -  npoAoJ lxHTeJIbHocrb  3anorHeI lHq Bo3-

ayxoc6opHuKoB nocJre nepeBo,u,a atpefara B pe-

TKHM cuHxpoHHoro  KoMneHcaropa;  o6b lqHo l :

:25-+30 nuu: z -  o6ulee qHcro arperaroB'
pa6oranulux oAHoBpell leHHo B pe)KHMe cl' lH-

xpoHuoro KoMneHcaropa:  q -  yrer{KH C)KaToto

Bo3Ayxa I'13 KaMepbl pa6ouero KoJIeca noc"le

nepeBoAa afperaTa B pelKHM cHHXpoHHoro Korv l -

neHcaropa s usf  nuu.
Be, luqHua q onpeAerqercr  no SMnHpnqecKon

3AB HCI'I N,IOCTIt

Q : 0 , 0 2 3 D ? f  p , + f F i  u : t f  , r t u u .  ( V I I . 8 3 )

!, ll anerp M a rl'lcrp aJI b uoro rp y6on p oBoAa A"I t

noaar{H cxarofo Bo3Ayxa B KaMepy pa60uero

KoJIeca ,ultl oTlKaTHtl BoAbl peKolueHAyeTctl Bbl-
qHcr'tnTb no QoPltYle

f l :  Q ,Q IP1  . t t , (v l l .84)

f . [e  Dr-  Hot luHal lu l t f i  AHaMerp pa6ouero

KOJICCA B ' { .

Ko.[fiqecrso KoMnpeccopoB B cHcreMe or'

i l<aTrrl BOAbI cJIeAyer npHHHMaTb He MeHee

;;t;, xaiaufi nio,suoa"tenbHocrblo 70-

7sd,,o' o, no,ryuenHtif i f lo pacqery. f lpu arou

B CJIVqae BblxoAa I43 CTpOtl oAHOro KoMnpeccopa

utopbn Bce >xe o6ecnbqnr pa6orocnoco6socrl

"r"i"*ot. 
f lpu qltcJle KoMnpeccopoB 6onee

.lByx pe3epB MOXHO He npeAycl{arpHBarb'- 
l locxo.rtrxy y coBpeMeHHblx fl ' lApoarperaroB

nepeBoA B pexHM CI'lHXpOHHOro KoMleHcaropa

tr 'o6parHo aBToMaTI ' l3 I ' lpoBaH, B KoHcrpyKuHu

rvp6rlHu lloJl)KHbl 6ltrl npeAycMorpeHbl He-

o6xonuuue ycrPoiicrna.

aVx (po*TH)-V * .  "Q * :
Pat

!  zq a"  luuu,

+
( v r  I . 8 2 )
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TJIABA VIII

CIIPABOqHbIE VI PYKOBOAflI I IHE MATEPHAJIbI
no npoEKTHpoBAHI,trc r 'HApoArpEr-ATA

l .  TexHlrxo-oKoHoMnqecKoe
o6ocHoeaHHe HoBbrx npoeKToB

ru4poryp6nn
I{enlrc TexHHKo-3KoHoMr,rqecKoro o6ocHosa-

HHrr flBrseTcfl onpeAeJreHr.re H no,u,TBepxAeHlre
nyTeM pacqeTa gXoHotrruqecxofi qe,recoo6paa-
HOCrH CO3AaHUfl, H BHeApeHHfl OnpeAeJreHHofo
o6rexra Hosofi rexHr.rKn. ,[Lrq erbro o6uqso
npHMeHrercq oAHH r.r3 AByx cnoco6os:

a) Haxo>x4eHl,re orITHMaJrbHoro u3 HecKor'rr,-
Kr.IX BO3MOXHbtx BapUaHTOB Ha OCHOBe COIIOCTaB-
, ' ICHI, I f  I - IX TCXHI, IKO-3KOHOMEI{ECKHX NOKA3A.
rerefi;

6) cpaeHeuue co3AaBaeMofo o6rexra Hoeofi
Texli l, lKIi IIJrH IIpHHgTOfO HOBOTO peueHHq c on-
peAeJteHHbIM TeXHHT{eCKH H 3KOHOMHT{eCKLI CO-
nocraBHMbrM o6lexrom cyqecrayrculefi Tex-
Hr4Kr4 HJIH c 6aaucHtrlr De[reHHeM.

llpu acerrl ruHoroo6pasnH BorrpocoB, peuae-
Mbrx c notuoxlblo rexHHKo-3KoHoMHqecKnx o6oc-
uonauuft, o6quu Anrr Bcex BapHaHToB sBJrflercr
ycJroBne r.{x rexHHrrecxoii l.r gKoHoMr.rqecxofi co-
nocraBr.rMocru. E4nHuM MeroAoM onpeAed'reHufl
axoHolruqecxofi aQSexrnnHocrn flBJrsercrr co-
nocraBJIeHHe KanHTaJrog.noxeHuft r.{ ce6ecrotr-
Mocrn roAoeoit npoA-vKrIHri no cpaBHr.rBaeMbrM
BapHaHTaM.

2. OcHoeHbre MeroAbr pacqera
r.I noKa3aTeJtH gKOHOMnqeCKOfi

eS$exrnnHocrr{

SxoHornruqecxaa eQ$exruBHocrb HoBoro pe-
IxeHIIfl OnpeAe"rytteTcq efo CpaBHeHHetvt C COOT-
BercrByroulr.rM 6agucsuv peueHHeM. B Ka-
qeCTBe 6asur Anq cpaBHeHurr npnur{NraeTcf Jryq-
Luuft o6paseu oreq'ecreeusofi ir;ru sapy6exuori
TexHHKr.r. flpN arou AoJrlKr{br 6urs co6nrcAeutr:
a)  panuar creneHb HaAexHocru;  6)  oAaHaxosHe
BeJrHrrHHbr 3neproBbrpa6orxu H ycraHoBJresHofi
MOIIIHOCTH.

f lpu conocraBr'reHHH ueo6xo,u,r.rlro npu.[ep-
xHBarbcfl o4nuaxonoii creneHu AocroBepHocrri
Itcxo.(Hbrx AaHHbrx It oAHHaKoBofi no"quortr na-
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yqHbrx HccJ ' re,qoBaHHl i  npu orpa6orxe cpaBHtr-
BaeMbrx BapuauroB. flpu HecoenatreHurr roJrbr(o
uol-1uocrefi conocraBJteHI{e BaDHaHToB rroxer
6urr ocyuecrBJreHo nyTeNr cobrnercra5/rourero
nepecqeTa napaMeTpoB r.roBoro BapHaHTa Ha
3naqeHr.re, coorBercrByrou,ee 6aaucuonrl'. B rex
cJyr{arrx, KorAa HoBoe peueHue AaeT 3Hepferrr-
.{ecxuil aQQexr no psAy noKa3are.rreii (eupa-
6orxa, ycraHoBJ'reHHat MoIrIHocrb, KanHTaJ'to-
groxel.tNq), conocraBJIeHI,te HoBofo BaDtraHTa
c 6agucutrnr cJreAyer Becru qepe3 TaK Ha3br-
BaeMyro Tenr'roByro KoHAeHcaquoHHyro 3,'reKTpo-
craHIIHIo (KeCl . IIp" 3roM cqnraercs, rrro
B Clyrrae oTKa3a oT npHMeHeHHfl HOBOTO Ba-
pr.{aHTa pa3Hocrb B MolqHocra H nsrpa6orxe
N{C)KAY HOBbIM H CTAPbIM BAPfiAHTAI\{H B 3TO\,I
pafioue npHAercff BocnoJturrrb c rror{orqbo ren-
Josofi 3JreKTpocraHql{}t co BceMH BbtreKarou{rr\rtr
oTcrcAa 3aTpaTar\rH Ha ycTaHoBKy .lofro,rl i lr i-
reJrbHbrx uoulHocreft K3C, yBert.rqeHle no,{-
BO3a TOnr'IHBa Ii T. .Il.

Ocuonssnru rroKa3areJrrrMH A,'rff onpeAe.rre-
HHfl 3KoHoMuqecxofi aQQexrHauocrr.r rBJrrrorcfl :
Karr r{TaJroBJroxeH u fl ( aarp arur) r(, ce6ecrou Mocrb
npoAyKIIHH (crouruocrr) C, xoaQ$uuHeHr 3Ko-
uovuqecxoft aQQerrnaHocrn E u"'ru cpoK oKV"
n--aeuocru T Aonod'IHLITe,'rbHbtx KanHTa,'toBJro-
xesufi.

Hau6o.nee aS$errHeeu BapHaHr, npu Koro-
p ou rpe6y nrcr H a H MeH butr.r e Kan HTaJroB!'roxeH H fi
npH HaHMeHbtuerl ce6ecrorrrtlocrn npoAyKuHn.
Ec,rfi Hoeoe peueHlie oru.tl{qaercfl or 6asucHoro
6o,rlureil cyrrarr,rofi KanI.ITaJIoBJroxeuufi u IueHb-
ureft cyuuoii u:.4epxex npoH3BoAcrBa, To rle.rre-
coo6paeuocrr HoBofo perxeHHfl N{o}Ker orrpe-
.le,'rtTbcfl c noiuoulbro cpoKa oKynaeNrocTH (lrnrl
o6parHorl eMy BeJ'rnqxHbr - xoaS$uuueHra 3Ko-
HoHru,{ecroii aQQexrNnHocru). 3ru Be,rrrq}rr{br
pacc'rHTbrBarorcrr no c"TeAyrcu{H}r Qoprr\ '.rarr:

K n - K ^. r  _  "  "  1 A T .

C s - C n
( v r r r . r )

E:+=*  =+ r / . rer ,  (Vr r r  2)

)



rAe ,(r i ,  Ks u Cn, C6 - coorsercrBetl l lo Kanrl-

TaJroB.toxeHHq tt  ce6ectouMocrb t lpoAyKull l t  r lo

npe.r laraeMoMy t{ 6a:osotuly Bapl{alrraM B rblc'

py6 .  Buu l lcJ le t tHbte  AJ ln  paccMarpnBaeMofo  Ba-

pHaHTa cpoK oKylael\ locrH i l  xoaQSHIIl ' {eHr 3Ko-

Hounqecxotl  aQ$erruaHocrn IIe AoJI)KHbl Bbl-

xoAl.tTb 3a npe.{eJlbl HopMaTHBI{blX gHa'{eH}' l i t ,

vcraHoBfleHI{brx Ha reKyulHfi  nepHoA: ?n { I" t t-E 
2 En.

,I..rs oreqecrseHHofi SHeprerltKl't I la t le-
puo.a 1966-1970 m. peKoMeHAoBaHbI Ex:
:  0 ,125;  Tr :  8  , rer  (A, la  Bcero HaPoAHofo
xo :q t ' i c r sa  En :  0 ,1  u  Tn :  l 0  ' l e r ) '

3xosotr,turo Ha u3.u,eplKKax npol' l3BoAcrBa
c 3KoHoMHeft (nepepacxoAolu) Ha Kanl'IrarloBJlo-
)KeHitsx HenocpeAcTBeHHo cyMMlrpoBaTb He"lb3tl '
Ka n lt raaosrox(eH I't q Aer'l a Iorcq eAH H oBpeNleH H o'
a sKoHoMLIq or cHIixeHHq ce6ecroaMocru (ue-

4epxex) peaJIH3yercti B reqeHI'Ie psAa rer'
B 3THX Cryqaqx AJlfl 3KOHOI\tI{qecKux CO[O-
cras.;IeHLIfi npHMeHnercs noKa3areJlb npI'rBe-

AeHHbrx 3arpaT

I f  :  C  *  EnK  ruc .  PY6 ' ,  (V I I I . 3 )

rle K - KannTa,'IoBJIO>I{eHutl no AaHHOMy Ba-
pHaHTy B TbIC. py6., axouoMl'lg Ha npHBeAeHHblx
3arparax onpeAeJIflerca no Soptuy.ne

LIf : II6 - IIp ruc. pY6. ifflII.a)

I lpu olreHKe aQSexrNnHocru ycoBeplxeH-
crBoBaHrliq cyqecrByloudeft xoscrpyKqun cpoK
oKynaeMocrn KanltraJlosroxeHIift MoxHo olrpe-

AeJrHrb no Sopr'ry,le

NlecTe 3KcnJIyaTaqHl'1, efo c,' leAYer HcqHcJIfiTb no
cre;yrcur,efi {topt-ly"le :

Sapa , * ,  :  lG  r " r  E rK  r \  -

- (C n r E nKn) + r, (C3u - c'ir) +

+ ((; - Kt ) ]  .4 rrrc. PY6. , (VI I I  '8)

TH - HopMaruBHblft cpox oKylaeNtocrn;
- .iloflO,'lHrlTeJIbHble KanHTa,'lOBJIOXeHHfl

B rbrc. py6.; Cr - ce6ecroHuocrl npoAyK-
qHr'r, noryqeHnoi' l Ha o6opyAoBaHl'rLl B xoAe ero

3Kcnayaral ruu,  n r r tc .  PY6.
flo,rHslii 3KoHoMHqecruft aQQexr cJleAyer ott-

peAer'rqrb xax a.nre6pauqecKylo cyMMy 3KoHo'

MrrqecKHx sQQemon n cQepe rpo[3BoAcrBa H

,*.nnyutuqdr. O6teu roailsbro nponano1crea A

npH 3roNl 6eperca no Bropol' ly roA-v BHeApeHHfi

ueponpllRruii.
f lpn pa:unue B MourHocrnx npeAJ'laraeN{olt

lu 6asl,tcuoii ru4poryp6t'tH (Ha,rnult-ll -Aono''IHH-
reJrbHoft ruouluociu) 

-pacueru 
a"rq K3C BeAyrcff

B ycJIoBI,Igx raroft x<e 3HeprocucreMbl' qro I ' l

a.rq f3C.
flpu AJ'IHTeJIbHbIX cpoKax ocyurecrB"qeHIifi

HOBOTO pemeHlls HI'IH npH pa3Huqe B cpoKax

BBOAa B 3KC[JIyaraqHrc cpaBHI{BaeMblx Ba-

pHaHroB cpaBHeHHe Heo6xoAllNlo Becr[ no Be-

,' l l{qUHe npHBeAeHHbIX KarIHTar'lOe"IOXeUH}i K"

roIcqI,lTbIBaeMbIx Ha oAI'rH roA BHeApeHHtl no

cJ'reAy Ioqu N{ Qop trly,r arr :
npn cpoKe se 6o.lee l lqrfi rer

K '  :  K  ( l  +  En )  I  r r t c '  PY6 ' '  (V I I I ' 9 )

nptt cpoKe 6o,tee nqtl l "rler

K'  :  K ( l  +  Er) t  tuc '  PY6' ,  ( \ / I I l ' lo )

rAe I - i lepuoA 3alvlopaxHBaHHti Kanl{ra'[o-

eroxeHufi B foAax.
B cocraB KaIIHraJIoBJIoxeHllf i rnAporyp-

6riHsoro npol'I3BoAcrBa, cBq3aHHbIx c efo nepe-

cipoaron 
^a.tla 

H3roroBJIeHI'lf l  HoBoro o6opl'-

aoBaHI.Ig, BXoAsr:
a) sarparu Ha npoeKlggoBaHlie !1 IIoAro-

TOBKy npol' l3BOACTsa, rerflo'tolHqecKolo o6o-

py,u,oBaHHs ll ocHauleHHs;- - 
6) aatparbl Ha H3roroBJIeHue H MoHTax( Ho-

Boro rexHoJIorI.{qecKoro o6opy.loBaHHn l1 oc-

I{ACTKI,I:
e) BoccraHoBnTe,'lbHax I'r JIHKBI{AalluoHHafl

CTOI.I lr{OCTb OCHOBH blx Cp eACTB' }ICII O"I b3OBaH H bl -\

A.II f l  BHeApeHHfl HoBoro NtepOnpHflrHq HIH JII iK-

BHAupyeMbIx B cBfl3l{ c erI-INa BHeApeH[eM (! ' IHK-

tsHAaIIHOHHafi cToHMocTb BbIqHTaeTcq)''  
npaa"uprteJlbHoe oltpe,u,eJIeHHe ce6ecron-

N{ocrn H IreHbI Hosofi  ruAporyp6nHbI peKolvteH-

A)fercrr npolt3BoAI'lrb c [oMoIIIbIo Qopyyn ll

ubruorpautl  ql lcrofo Beca, yAeJIbHoil  ce6ecrou-

Irocrn, TpyAoeMKocrH H KorHt{ecrBa rHApor) 'p-

6;; ; n'uiti"tr (crvr. n. 5 Hacrosuefi r'naau)'
BcnouorateJlbHoe o6opyAosaHtle H KoNl-

rrJIeKTyIoq[e f loKynHbIe H3AeJIHI 6epyrca no

npeircxypauTHblNt ueHaM UJIH 3aBoAcKHlvl Ka'r lb-

Ky.l  rruH t lN{.
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fAe

K3

K n
^__: ^ {1nr, .qer,
L E - L I I

( v l  I  I . 5 )

rle r(g - AonoJIHHTeJIbHble Ka[HTaJIoBJIox(e-

Hr,fl Ha ycoBepueHcrBoBaHue. flo Qopuylau
(VI I I .3)  u (VI I I .a)  npI iBeAeHHblx 3arpar  cpaB-
HnBaior pa3nHqHble BapIlaHrbl; JIyquI'IM npu-
3Haercg BapI.{aHT c HaHMeHb[II 'IMH 3arpaTaMH'

.[I..tr a on p e4eJIeH H q roAoBoro SKoH oMH r{ecKof o
aQsexra no saeo4y-I.I3roroBurer'lo Snp Mo)KHo
nod'rb3oBarbcx $oprr,Iy,rofi

Snp -- t(C6 + E"Ks) -

-  (Cn a E"Ki l l  I  ruc-  PY6. ,  (VI I I .6)

rAe .4 -_ roroeoft o6teu BblnycKaeMoft npo-
I)'XUllH nOCJ'Ie BHeApeHHfl HoBoro peueHItfl.

,n'rs oltpeAereuHq sKoHoMl'tqecKoro aS-
rlexra. nod'IyqeHHoro roJIbKo B xoAe gKcnr'Iya-

raunir S3nr, Qopr,,tyna 6yAer HMerL, BHA

S,*, : lr " 
(cZ - ct) +

+ ( ,K;  -Kf, ) ]  .4 rurc.  P1'o '  (v l I I '7)

CooteetctaeHHo, ecJ'tt{ 3KoHottlnuecxuft eQ'

$exr lroxer 6nrrt f loryqeH He roJIbKo Ha 3a-
BoAe-lt3roroBHTeJIe ru4poryp6ltust, I{o H l{a

l



3. Br. lAu H oco6eHHocrn pacqeroB
aKoHoMHqecxofi e$SexrnnHocrH
HoBbrx rnnoB H KoHcrpyxqnfi

rngporyp6uH

3xoHonrus or  co3.xar{Hs n RncAper j r { f l  noBbrx
l.uno8 rlrnporl 'p6nrr rlroxeT Ht\,leTb \recTo KaK
B pe: lyJrbrare ocBoeHHq 6oaee RucoxuX Hanopon
u pacxoAoB ru4poryp6nHat\ { r r  uoBbrx H,r l i  o6r , rq-
r rbrx THnoB, TaK u B pe3) ' , ' lbTaTe ycTaHoBKH
Il ocBoeHHot\{ AHana3orre HaIlopoB rtgpory6uH
npHHuHnHarbrro HoBrrrx TrrnoB: npoABr.r )KeuHf l
notsoporr{oJ'ronacrHbrx ryp6rru B 3orJy 6o.[ee en-
CoKHx I tanOpoB c BbrTecrreHHer\ , t  paI f iaJIbHO-
oceBbrx,  npOABHX{eHHf l  paAHaJ.rbHo-oceBbtx
ryp6uH B 3or{y 6o,ree alrcoKux HanopoB c Bbr-
TecrreHHeM KoB[rOBbtx, co3AaHr.rfl Karrcy.rrbHbrx,
JHaroHa, ' rbrrbrx,  . l tsyxnepoBbrx H Ipyrux TunoB
fHAporyp6uH, a raKxe o6parul r r rx  rHApoMauzH.

Xapaxrepuuwu )'cr,roBHrrMu pacqera flB-
JrloTcfl c,leAyioulne.

l .  CoeAanaeuar ryp6uua npeAHa3Haqerra
AJ'If l yCTaHoBKH Ha Hallopax, paHee He I{cIo,'Ib-
3yer\{brx B coBper,reHHoft lpaxruxe. BHe4peuile
raxori ryp6uHsr r4cKJrrorraer seo6xoAuuocrb B no-
crpgii_19 _riosofi xJrH pacuupeHHH cyrqecrByro-
urerl K3C. Pacqer aQsexrunnocru oe4ercn no
3aMeularox{er'r K3C.

2. CogAasaeN{rre ryp6nHtr BnepBbre npeJ-
Ha3Har{eHbI ,q,ra pa6orlr B HoBbrx AJIt Ht.tx 3onax
Hanopa (o6,racr l  npHMeHeHHrr  Apyr t rx  ryp6l iu) .
LpaBHeHHe npoBoAHTcr rlrexAy BHoBb co3rta-
BaeMbrMH ll Hruercu{HMucfl, Ha 3TON,I HaIIODe THra}rri
r t ,p6 l tH.  3xoHowrHs nod' r l rqaercs KaK pa3Hut la
B croHMocru o6opyAoeaHax f3C H 3arparax Ha
cTpoHTeJIbCTBO.

3. CO3Aasaeuaa ryp6uua HrrreeT ToT xe Trtrr
H rranop, qro u o6ltqgafl, Ho orJruqaerct 3rraqu-
rerbHbrM npeBbrueHHeM MorrlHocru. B 3To\,1
c"rlyqae cpaBHeHHe rrpoBoAr.{rcs Mex{Ay o6lr.]uo
vcraHaBJrriBaeuofi H 6o.nee wrousoii Hoeori rvo-
6uHof i .  SxoHoruns Moxer 6srru noayuena"or
vMeHbrregHs KanHTaJroeroxeHr.rfi B rnAporvp-
6t. 'tHu, reHeparopbl r.r crpoHTeJrbHyro qacri f3C,
a raKxe B pe3yJrbrare o6ecneqeHr.rs AonoJ'rrlu-

r ioBI IOlr  o1 '  ) /B€r 'n t9€t{Hf  n l rpa6orxH 3. [eKTDO_
3Heprt { tJ ,  vcTaHoB.rreguor i  Mou{rrocTl1,  a TaK;, t {e
oT - ) ' lveHbueHHq 3aTpaT Ha cTpoHTe"rrbcTBO.

2. V"ryuu_reriHe rioHcrpyKrrr.{H fuAporyp6uriur
oc) 'u(ecr lJreHo 6e:  n3l teHeHuf l  ee 3Hepreru-
qecKlrx csoricrs. B 3ToN,r cr'ryqae 3KoHo\run
c"laraercff ra3 cJre,l)frcu{ux eaxropoa: rr3!{eHe_
IIHfl CTOHI\{OCTl.l NIaTepHaJ'rOB; H3MeUeHHq fa6a-
pr i roR rJ Beca ryp6rrHl t ;  r r3r \ {eHeuHf l  Texno. lofut t
r{ Tp"yAoet\rKocrn H3foroBJreHHtr r.r c6opxn rvp-
6uuu;  coKpaueHrr f l  cpoKoB H3roroB. : rer{ r { r { ,
c6opxH H l \ {oHTa)Ka ryp6uur, r ;  noBbrIUeHtrr  r ra,
Je)KHocru pa6orn ryp6uHur, ),ryqureHr{rr ee
3KcuryaraquonHbtx csoi rcre,  T.  e.  AocrHx(erruq
6o"[ee BbrcoKHX noKa3arereil 6e:orxa3Hocrlr
(6eaaeapuriuocru), AoJrroBeqHocru u rJei\toHro-
npHroAHocru ryp6rrHlr. Sxouour.ls MolKer no.rrv-
qaTbcfl  Ha OAHON{ }L' iH HeCKOJ'IbKHX Bbtuenepe_
qr {cJreHHbtx  nyHKTax.

Bo acex nepeqr.rc"rreHHbrx cryqaflx cofiocraB-
JIeHHe Bapr.raHToB rpe6yer onpeAer'reHr{f i  3ar-
par ua yBerHr{eHrie MouIHocrl l  u nttpa6orxlr
g,'reKrposHeprrru K3C, xoropojt Mbr sarreirqeu
AofroJrHHTeJr tu u i'l auep rerlr qecKrl ii e@Qexr, no -
,rvqeHslri i B pe3yrrbrare ycoBepueHcrBoBaHufl
KoHcrpyKuun Hr'rH nepexoAa Ha Hossli i Tr{[ 060-
pyAoBaHHq. Pac.{er ro3Bo,'rf ler onpeJenHrb
cpoK oKynaeMocrt.r r{ npHBeAeHHyro 3KoHO\rHto
AonoJIH HTeJr bHbrx Kairura.rroBJrolKeHn ii e f3C n o
cpaBHeH14ro c 3arparaNru Ha pacuupeHue K3C.
UxeMy pacqera ) 'npou{eHHo (6ea yuera . : rnurur
nepeAari 3Hepfar.r H Ap.) Mo)KHo cBecrr{ K c.Te-
AylolreMy. Cpox oxynaer\{ocrt. i, paeHsrir oruo-
lxeHr.fio Be"'IHqHHbt npeBblixeHH fl Aono"lH rlTe.rr b-
Irbrx Kanr.rra.rroBJrolKeHHii e f3c (no cpasueHfito
c K3C) K BeJ'ri. iqI{He cHH)KeHHfl f o/foBbrr tr3-
Aepx{eK, JoJr)KeH 6ttru He 6orree orpac.rreBofo
cpoKa oKYnaeN'rocrr r  (A,rn rugporvp6ocr l loe-
H H s -  8 ; r e r )  ,  r .  e .

AK.urc - a(xec
{ I n , ( V I I I . l l )ACr<u. - ACrec

a npHBeAeHHarr  3KoHol rua  e  ruc .  py6 .

S '  :  (L ,C, ,  A / -  \  T
r  n 3 c - 0 u f 3 c /  I  -

-  (A(r r "  -  AKxec) .  ( \ ' i l t .12)

3recr, Aotto, 'rHurer' IbHbre KZIr HTZJToBT'rox{eH rr t
e f3C

AKrac  : .  LKo i , -  LKr* ,  ru rc .  py6 . ,  ( \ ' l l l .  i 3 )

rJ,e

LKo6 - LGrr\** LGrrr\rrr-- :

i LGurrrr\rrr^ * LGrr*{',r, rlrc. p1'6.

( \ r l  I  I .  l -1 )

oTp axaeT Aon oJI H UTe!'I bt{ bte Ka n t{Ta JI oBJtol{ietl Il fl
n o6opyAoBaHHe H paBeH cyNrN{e nporr3BeAe-
uufi ,4ono.nlrHreJrbt{brx secos AG ryp6nH, reHe-
paropoB, MeraJ'rJroKoHcrpyKuHft H MexaHrr3NroB
(n sopnay,re Hr\r AaHbr cooTBercTB!-rouIIIe

re"rytuofi MoIUHOCTLI.
4. CoeeprueHcrBoBaHHe KoHcrpyKuHrl rr4,l-

porvponu Bbr3BaJro yJryqlxeHHe Hx 3HepreTr.rqec-
Kux H KaBHTaut.toHHsIx ceoiicrB, IroBbt[IeHHe Ha_
,iIC}KHOCTI,I, 3KOHOMH qHOCTU I{ TCXHOJ'IOIH IIHOCTH
xoucrpyxquir.

B loc.ne,lHel( cryqae Mo]Ker uMerb Mecro
6o"rluroe xo,rH.iecreo pa:uoo6pa:Hurx 3a'[aq,
HanpHMep CJreAyrcuue.

l .  V lyuuenne gHeprernqecKux r . r  KaBH-
rauHoHHbrx cBoiicrB rr.r.{poryp6nuu o6ecne-
qHBaeTctr npuMeHeHI4eM yCOBepllleHCTBOBaHrrbrx
3"rreNIeHToB nporortHoro rpaKTa, pa6ouero xo-
r€c?, orc?cbrBarou{erl rpy6u, cnuparuuofi xa-
rtepbt H Ap. 3ru yryr{ueHHs BeAyr K noBbr-
ureHHrO Cpe.(He3KcuryarauHoHHoro K. n. A. H
IIOu{HOCTH arperaTa, K yr\teHbrueHHro CTOHMOcTtT
crpoHTeJrbcrBa (aclencraue yMeHbueHHrr fa-
oapHToB LtJil4 yr'ryqueHHfl KaBHTaUilOltHbr.x
caofrcra). 3xouoNrriq 3Aecb Aocrrlraercq B oc-

268



ri lr.[t 'xcbl) r. nL Ha Hx yAe,'rbHyto cToHMOCrb 4
n rbrc. pg6lm, a

LKcmp -  LV6r , , rU6en1 -

*  LV"uUser  rb rc .  py6 .  (V I I I . l 5 )

Ol p a )t(aeT AOtl OJ'l H HTeJI bH ble Kan HTa,'lOBIOx<eH H q

ri  crpoHTeJrbrryrc qacrb I. I  npeAcTaBJIf ler co6oii
cYNil\rV nporl3BeAer{Hii  cooTBeTcTByloulHX o6be-
ruoB AV e rHc. z3 pa6or no 6eroHy H 3el!1, ' lnHblx
pa6or (a Qopuy.ne H\t AaHbt coorBercrBylol+H_e
irHaexclr) Ha ix yAerbnyro crouMocrb 4 B py6ln3 .
)/ee,rH'{eHue ce6ecroHMocrr.I roAoBoft npoAyK-
urrH AC B 3roM cJryqae B ocHoBHoM 6yAer
onpeAer'rf lTbcq yBeJrHqeHHeM fo,u,oBbIX H3Aep-
x(eK SKcrrJryarauHr.r LH, uro no3BoJlqer npH-
Hlllrarb h,C ;= L.H.

AononnureJ'rbHbre roAoBbre H3,u,epi*tKH
3KCTI. ' IVATAIIHI{  I ]O f3C PAEHUT

I
LH rua - LKo;,ao1 

loo + LKr,npar*p )(

,|
) r  r ;+A l i  (Me - f  Hry )  ra rc .  p1 '6 . ,  (V I I I .16)

IUU

l le  d66 LI  dcmp -  npOI{eHTbl  e}KelOAHblx OT-
r11cJ'leHi{i i Ha auopruaa11nrc u xanura,rtuttt i
pe\roHT rro o6opyAoBaHHlo H crpoHTelluofi
qacrli; A1/ - npeBblueHue ycraHoB,'teHHoii
NroillHocrr.r f3c e rcemi M - rurarHtrft xoaQ-

Quuueur s qe,xf rcem; e - cpe,lHeroAoBaff 3ap-
ndrara B rbrc. pg6l,ett; Hno - rlpoque pac-
xoAbr ilo f3C e rHc. pg6lkem.

AonolHHrer'rbHble KanHTar'roBJIoxeH14g IIo
K3C

AK nr "  
:  l , l  CnonLS +

+  I , l C K e c  A N  r b r c .  P Y 6 ' ,  ( V I I I . l 7 )

3Aecb A3 - AorroJIHHTer'rbHaq foAoBafi Bblpa'

6orxa 3r 'reKrpo3Heprnu Ha f3C e ' Ibrc. KBm'q;

C^o, - eAHHoBpeMeHHbIe. yAeJIbHbIe KarIHTa-
J-IOB.IIO)KCHHfl B TOTIJIIIBOAO6bII{Y H TPAHCNOPT
(a 3aBLIcHMocrLI or 3KoHoMHqecKoro paftoua)

u pg6lrcom'u; CXr" - yAerlbHble Kanura.r lo-

BJroxeHprrr B K3C B rbrc. p76lrcem; l, i  - xoaS-

QnuueHr, yr{HTblBarcurufi 6o"rturtlf i  pacxo.l 3Hep-
rHH. norpe6.nxeuoii K3C Ha co6cteesulte
Hv)xAbr, no cpaBHeHHro c f3C.

,il.ono,rsirreJlbHble roAoBble H3AepxKH no
K3C

L h x u " :  l , l a n L S *
-L l , la"AN rs tc .  p1 '6. ,  ( \ ' l l l .18)

r, le aK - ron,'rt{BHarl cocTaBJlfl}oulas no K3C,
onpeJeJrgloulafi nocTogHHble exefoAllr,Ie H3-
AepxiKr.r (e 3aBHcHMocru or 3KoHot\tHqecKof o
paiioua) B pA1lKsm'qi aN - rocroxllHble elKe-
foAlrbre I{3J,ep}KKH Ha K3C s rllc. pA6lrcent.
3xouovuq noAcqnrbrBaerctt no $opruy're

AS : (AKr<r"+ II,ACKO.) -

-  (A(r r .  +  7, /ACrac)  ruc.  py6.  ( \ / l l l . l9)

f lpn H3MeHer iHlr  KoHcrpyKIrn l l  ryp6urrst ,
HanpaB,leHIlOIvl Ha y,IIyt{uel{He ee 3HepreTH-
qecKHx cBoiicrts, Bo3HHKaer BO3MO)KI{OCTb yBe-
.lt l{qHTb ycrarroR.rreHrr}Ito MoUII{ocrb KaK caltoii
r1'p6nrrrr, raK il f3C s IreJIoM, T. e. no,r)'qt{rb
TaK Ha3brBaeuurii wroulrrocrHoit aQQexr. 3ro no:-
BOrqer rroMrrr\{o aooexra IIa AonoJIHHre,rlsoli
nrrpa6orxe rroJlyqHTb 3KoHotuI{to Ha Karttra.rlo-
Bro)KeHHqx B ycTarroB,' leHIlyrc MouIHocTb 3a-
Hreunoqefi K3C.

Mouluocruoii e$Qexr onpeAe"qttercx no Qop-
I\ly,1e

A1 / :  AnpNp  KBm,  (V I I I . 20 )

rAe Ar1, - npeBbil. i leHue K. n. L. B pacuerHoir
ToqKe; Np - pacqerHafl NlourHocrb r)'p-
6uq,at s rcem.

I-lpn onpeAereHItH 3Kor{oMI'IqecKoro aQ-

$erra or cHr.rlKeHr.tf l anapufiHocru af pef ara
(nonnueHur efo HaAelKnocrH) IrtoxHo norrib-
3oBarbcs MeroAoM vqera aeapHi iuocrn npl l
CONOCTAB,TICHU'IX TCXHHKO-SKOHOMHqCCKHX NO.

Ka3are,'reii ruAporyp6uHHoro o6opyAoeauun.
u3,'roxeHHbrM B rpyAax [{Kf U, BbIrI. 61.

Tex un ro-exoHoMI{qecKoe ooocHoBaHI' le
,U,O,'IX{HO B KJI }OIIATb :

l )  xparxoe onucaHl {e  I IoBofo  N leponpuf l rHf i
(eapnaura)  H HcroqHHKa no, ' I yqennq 3KoHor IH l '1  ,
a  raK}Ke TexHHKo-3KOHOMHqecKyIO XapaKTe-
pr.tcTHKy cpaBHLIBaeMbrx BapHaHroB;

2) ucxoAurie AarrHbte Arq pacr{eroB c )rKa-
3aHllel{ UCTOqHHKa UX IIOJ'I \ IqeHHf ;

3) co6crBeHHo pacqer u corocraBJIeHHe
BapuaHToB (no Bo3NIolKHocru B ra6nu'{Hoii

$opue), BKJrloqarci l{ue s ce6q 3HaqeHHl [oKa-
aare.neft,  pacqerHbre $opruynlt H qHcJ' leHI{ble

BCJII iqHHbI;
4) nueo.qu Ita ocuoBe oqeHKH noryl{eHHblx

pe3)'"rrbTaToB.

4. [IporHosnpoBaHHe
TCXHHKO.gKOHOMHqECKHX NOKA3ATCJIEfi

BHOBb npoeKTHpyeMblx ryp6HH

Bc.[eAcreue Becbrua paaHoo6pasHux ycJIo-
eHil ycraHoBKlr *Gcn;ryarattnH ru,{poryp-
6HHsono o6opyAonauut oAHo H To x(e 3Har{eHlle
Mournocru ryp6uHsr Moxer 6urt AocrurHyro
na BecbMa pa3JII,IqHbIx no Tl', ln)" KOMTIOHOBKe'
KoHcrpyKlrrlH LI Hcnor'rHeHI.Ito arperarax. !,.1n
conocraBJleHur pa3r{blx ryp6uu Mex{Ay co6oit
u .],.rrf l oueHKr.I cTeneHtl coBepueHcTBa pa3pa-
6orassoil KoHcrpyKulrn B ftt.qporyp6ocrpoeHttH
I IO"TIb3YIOTCq TCXHI- IKO-3KOHON'TI IqECKI. tMU I IOKA.

3aTe"qrrrvrn, eaxHel.iulue H3 KOTOpblx npl'{Be-
AeHbr  B  ra6 " ' r .  V I I I . l .

B xoAe paapa6orxt t  3cKH3Hblx H rex l l l l -
r{ecKHx npoeKToR AJrtl TexHI'lKO-3KOHO1\{Uqec-
KItx o6octtoeaHl.ti i  t{ conocrasneHuii BecbNIa
BaxHo xorq 6st opuel{TupoBor{Ho oue}tnTb Bec
H ce6ecrouMocrb npoeKrnpye[{oro rtlAporyp-
6usuoro o6opyAoeauna.

OcHosHlrrrl l  Qaxropauu, onpeAeJ'lf l louruNIIt
Bec fHAporyp6uurr, sB,'Itr lorcq .luatuerp pa6o-
qefo Ko, ' reca H Hanop.  Bul6paHHrt i i  AHaMerp pa-
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T a 6 " r  l r  q  a VI I I . i .  OcHosxue rexunKo-gKoHoMr.{qecxue noKa3areln
B rHAporyp6ocrpoeHnH

H au l t esoaa  t r ue

LIircrrrfi eec

3arparsr MarepriaJroB
"'r a)

Orxo4u MarepuaJroB

(ueral-

I(oeQ$uqr.reur HcrroJrb3oBa-
HLIS NlaTepHaJroB

VAentsurl no MoulHocrr.r
qncmrft eec

llpnne4euHaq rpyAoeMKocrb
xonoguoii o6pa6orxu, cBapKrl
, 

- c6opxu ra,4poryp6nHdoro
ooopyAoBaHHfl

V4eltuar no MorqHocru rpy-
AOeMKOCTb

V4e.nrHat no qucroMy Becy
rpyAoeMKocrb

lloaHaq ce6ecrouuocrb rHA-
poryp6nHHoro o6opyAoBaHHrr

V4ullnaR no Moulnocrl{ ce-
6ecrou*roctr

VAe.ltuas no qricroMy Becy
ce6ecronuocrt

CxoppexrupoBaHHae (npuae-
4eHuax) ce6ecronuocm

3xolro l t  nqecxa s cy u- \uocrb
n o K a 3 a T e I t

0 6 o s n a -
q e H u e

EAlr  r r  r r r {a
l r 3 I f r ' pe -

} I I { f f

TexHHqecxu o6ocHosaHHoe MHnH-
MaJ'tbHo ueo6xo4ullroe Korur{ecrBo Ma-
Tepr.{a,roB .1,'ts [ocTaBKH Hane]KHOfo tr
coBeprxeH Horo o6op 1UOBa[vfl,

I(onuvecreo Marepl{anoB, npHo6pe-
TaeMoe 3aBotroN,t Ar'It H3foroBleurls o6o_
pyAoBaHflq

l lorepu roAHofo ruarepr.raJra npu .4aH-
HOM ypOBHe TexHOJrOrlur

llpoueHrHoe orHo[IeHr.re q [rcroro Beca
il3''eJlr4fl K cyMMapHOMy BeCy 3aroroBoK

lloxagare.r I KoHcrp yKrH BHoro coBep -
rreHcTBa o6oplrAoeauHs - oTHoueHr{e
rlucroro Beca K HoMI,IHaJIbHofi uouquocru

@axrHqecxoe BpeMf i  rpyAa,  3arpa-
qeHHoe npoH3BoAcrBeHHbrMH pa6ouuur.r
Hg xo,'roAHylo o6pa6orxy, cBapKy u
coopKy H HcqHcr'rreMoe no TpyAoBOr\{y
HOprraTHBy H3 ycJroBr.rg npHMeHeHr.rq
HopM, Bbrno.rHseMbrx roJrbKo Ha 10096

3arparlr rpyAa npoH3BoAcrBeHHbrx
pa6ouux B nprrBeAen*brx Hop.*to-q Ha
| rcem yctauoe,'reHHofi rrorrlHocrr.r ryp-
6uHu

3arparu rpyAa npou3BoAcrBenHbrx
pa6ouux B npr.rBeAeH:Hbrx Hop.n4o-q Ha
I rce quctoro Beca

. Hs.qepxxu npor{3BoAcrBa Ha eAuHriqy
lxounnexrHvrc) HJIH Ha n.narexHrrft
y3en rHAporyp6nuHoro o6opyAonaHal

Hs4epxxH npou3BoAcrsa Ha I rcem
ycTaHoB!'reHHOfi uOulHOCrn

Ha.qepxxx npou3BoAcrna sa I Ke qu-
cToro Beca

Hsgepxxu npor.rsBoAcrBa Ha eAr.rHH-
uy o6opyAoBaqtrfl.6es pacxoAoB no oc-
BOEHI{IO HOBbIX NPOIi3BOACTB

A n
t v l 3

4,1

Vt \ ucn

T'

C

s1

s2

C'

I ,

rcelEenz

HOpi lO-
ql rcant

HOp.r to-

4lKe

p] '6.

P A6l rcent

pA6lKe

p) '6.

f lpr ree-  j
,4eHHbre I
HopNlo-  ir{acbr I

(nopuo-a) j
I

o l

L 2

6oqero Koreca onpeAeJrter pa3Mepbt MauHHbr,
a Hanop (rIpH npr.rHflToM AJrfl Bcex l,raIUuH npu_
MepHO OAI{HaKOBoM ypOBHe AonycKaeNrbtx Ha-
npxxeHuft) o6yc"uoanuoaer crerreHb r\,raccHB-
HOCTH AeTaJIeft, HeO6XOAr.tMyrO A,'rfl O6eCneqe-
HHfl Hx rtporrHocrr.r. !,;rn onpe4eJreHl{q qlrcrofo
aeca ryp6rlu (n m) a ru4poryp6ocrpoenuH npH-
MeHslorcq cJ'reAyrorrlue gMnr.rpHqecKHe Qop_
Mynbr:

AJ'rf l noBoporHoJronacrHux ryp6tH

G rn :  k rD f 'Hb ' ,  ( v I  I  I . 2 l )

f4e Dr - Ar.taMerp pa6ouero KoJreca ts i l ;
l /  -  Hanop B . rv t i  ky a,  u b,  -  6e:paauepurre
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roaQQnqueHTbr, Koropbre B 3aBr.rcHl{ocrtr or Ha-
nopa npfiHHMaloT c"{eAyrou{Lre 3HaqeHHrr:

h

B .1 t l 0 - 4 0  5 0 - 8 0
2 , 8 8  1 , 4 3 5
2 , t  2 ,  I
0 , 4  0 , 6

A,rfl paAHar'rbHo-oceBbrx ryp6uu

G oo:  k rea 'D 'Hb ' ,  (v l  11 .22)



rle KO3SoHUHeHrbr &2,
or  Harropa npr . rHHNlaroT

0 2 H  0 n  B 3 a B H C H M O C T H
C.I IEAYrcUIHC 3HAqEIIH f l  :

T a  6 .n  u  u  a  V I I I .2 .  f lonpaoovHue
xoeQSuqueHrbr K qeHaM H BecaM o6opv.uo_
BaHHc rrAporyp6nH ocodoro Hcno.rHli"q

H s . r t

k 2 .
4 5-300 300-500

1 7 , 4  1  4 , 0
0 , 4 9  0 , 4 9
0 ,  1 6  0 . 2

Hcn o.n ue t r  uc

Oco6o H3Hococrofi-
KOe pa6ouee KoJreco,
H3TOTOBJICHHOE H3 HC.
p)KaBerouux, KaBLITa_
I {HOHHOCTOiIKUX MAPOK
CTA,TII

3xcnopruoe

3xcnoprHo-rporrHqe-
cKoe

I(ancy.ntnar u \ua-
roHaJ'tbHaq noBopoTHo-
JrorracTHbre fr.tApoTyp-
OHHbI

f l onpa  nov  xu i r
xo:QQr.rr lue Hr

K  l l p e -

Ae ,'r b HO r-l
u e l l c

K BECV

I , l 0 l , 0 0

l , l 5

I , 3 0

1 ,05

r ,05

l lpuHuuarcrcfl no
AaHHbrl{ 3aBoAoB-

u3rorosHrereti

A 2

b 2

B Auana:ose HaropoB 45_300 tw aplMe_
H f rorcr.. ruep oryp 6r.r H br c o6brr{Hofi Cn U p a,rr nu oli
Kail{epofi, B AHana3oHe 300-500 ,nz _l c ,,,cu_
.'reHHofi cnu paJrbHori KaMepofi .

Hor,rorpalrlr lr noAc.r[iaHHbrx r]o BbruenpH_
BeAeHHbrM QOprr,rynau qHcTbrx BecoB noBoDOr-

:l lo11:rHbrx H paAHar,rbHo_oceBbrx ruapoi),p_
o r iH_  np f iBeAeHbr  Ha  pHc .  v I I I . l _v I I I . 4 .  

- '

B px.qe c,ryqaeB Arq o6beKrrsHoio cono-
cTaBJeHr{r 6slsaer Heo6xoAr.rMo xors 6br op}teH_
rrrpoBoqHo 3Harb crpyKrypy MeraJrJr03arpar
no paccvarpr.rBaeMori rr.rAporyp6r.rHe. Ho'uo-
fpaMNrbr A,'rs onpeAeneHr,rs crptKrypbr MeraJ,r_
J03aTpaT noBoporHoJrorracTHbrx r.r 

-paAHa"rrbHo_

ocgB-blx r r .Aporyp6HH npEBeAer{br  Ha inc.  VI I I .s
r r  V I I I . 6 .

YAe,rrHyro ce6ecronMocrb B Tbrc. py6. za I m
:rl:19-1" Beca (6e3 pacxoAoB Ha ocsoeHr.re) pe-
xoMeHAyeTcrr onpeAeJrsTb no cJreAyloulr{M SMrrH_p H qecKlrM Qoprvrylarrl:

AJrfl rroBoporuoJronacrirux rugporyp6HH

5r , . ,  :0 ,s6 + # *  o ,oo2H;  (v I r I .23)
LtL

A.:ir paAuarbHo-oceBbrx rrl,qporyp6nH

T a  6n  a  u  a  V I I I .3 .  l lonpaeo, rnue
xoaS$nquenrbt K r{eHaM H BecaM r,rc

ruo4rSnxaqnfi orAeluux y3JtoB
H BCnOMOrareJtbHoro o6opyAoBaHHs

srpr :  0 ,24 +# + o,oo l6a,  (vur .24)
u l

slecr D, n H no.lcraBJrsrorcfl, B Jt4.

,^.-:-- : lIJu"* orKrroHeHHs or HopMarrbHofo
(ooblqHoro) ucnoJlHeHHfl qeHbr H neca xoppex-
llf-{,rr." nonpaBoqHbrMH KosoeriqueHraMH,

:.:.-1."ilr: l"lopuj B 3aBncuMocrir 
-or 

rpe6oea_
:lI * rx,Eporyp-6_lyl9ny o6opyAonaHuio npu_BeAeHbr e ra6r. VIII.2.

ilonpanounue xoaeeuqueHru K npeAeJrb-HbrM IIeHaM H BecaM A,'rg KoHcTpyxruaHslx ruo-
AaQuxauufi orAe.rrbHbrx y3JroB ruAporyp6unsr
Ir BcnoMorareJrbHoro- 

^o6opyAoeaHnn nprnu-\ larcrcq no ra6"ry.  VII I .B.
X.ns ruAporyp6uH HoBbrx r.r HeocBoeHHbrxrHrropa3hrepoB, a raKxe 4.nx ryp6uH c yHH_

1:IlHbrMH napa.i\rerpaMn n,roxer 
'6urr 

seeAeH
lclno.nuurenrsufi nonpanovHufi xoa$$uuaeur
K qeHe H Becy, Aocrurarcu{Hft suaqeHi.rs l,l0
l' ,:o19lolHorronacrHbrx H l,0S (x necy) uI ,l o (K ueue) v paAriaJrbHo-ocesHx rr.rApo-ryp6uH.

KooQQuqueur Hcno,,rb3oBaHHs MareDHaJroBnpn npou3BoAcrBe ruAporyp6nu onpeAeinercn
B^3aBHCHMOCTH OT Anarrlerpa pa6ovirO Kor,rccsno Qop\{yrraM:

.1"-rfl noBoporHoJronacrHbrx rHAporyp6uH

f lonpanouHu f t
xo:QQuqr-reHr

Mo4r . r$uxaqua
K  n p e -

AerbHofi
qeHe

1 ,00

r ,05

l ,  r 5
1 ,30
1,05

K BeCy

0,85

1 , 0 5

I ,  l 5

r ,30
l ,  l 0

Kurn .  nn :  55  +  2 ,0Dr ;  (V I I I .2S)
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.rl, 'rfl paAHa,rblro-oceBbrx rHAporyp6Hn

Kur r .  po  == 53  +  3 ,0Dr ,  f f l l l .26)
r. le D1 noAcTaBIfeTCfl B ,,11.

VAe"uluas rpyAoeMKocrb H3roroBJrenr rr
B Hop.uo-tt Ha I rn qucroro Beca onpeaeJ'lf lerctl

n , M

10 D, ,u

P u c .  V I I I . 5 .  H o u o n p a r n M a  A , 1 r  o n p e A e r e H H q  c r p y x r y p b l
n re ra r J r03a rpa r  noBopo rHoJ ' r onac rHb rx  r ugpo ryp6u  u  :

J - %  " l H r b t l ;  A - 9 ;  n p o K a r a ;  A - %  n o K o B o K ;  2 o t o -
rpy6s t  H  npoqHe  Marepxa rb l

B 3ABHCHI\ IOCTII  OT BECA
t\tv,1at\{:

A"qq

.1 .1n  pa j l l l a r ' rb r ro -oceBbrx  fH i lpoTvpoHH

t ' -  1343
. . t1 t0  

G{ ) . .1 I  
,

rJe G l loJcraB,' Isercf l .  Lt m.

( v r  r  r . 28 )

f lporreuo;lcrno rH.lpor),p6Hrt r{ocHT'
npK()  Br , rpa)KelrHbr i . i  HH. l l rBr{A} 'a . ' l r r i lbr f i
xapaKrep .  Tax ,  cpe4 r rH i l  pas r rep  r l ap rHH
rru,poryp6Hrr  (naprHg-Kor ' IHe€CTBo
TVp6r{H,  H3roroBJrer{Hbrx no oJrr t { r \ r  t4
Tei\r )Ke pa6oqHN,r qepTe)Ka11, oArilINr u
TeM X(e 3aBOAON{ 6e: CyqeCrneHrrOfO p.a:r-
pbrBa Bo BpeMeHH) A,rn JIM3 uu.  XXl l
cbe3Aa KnCC 3a roc,reBoeHr{bre fo,lbt
cocTaBrqeT oKo, ' ro nfTH Typ6lrH;  i \ raKcu-
l ra, t rHHi l  pa3N' lep napTHu -  HecKo"I IbKo
lecrr rKoB ryp6nu

C pocrorvr  pa3N{epoB I rap 'nt i l  rp} 'Joe\r -
riocrb KaxAori noc"qe,lylouleii ryp6rrrrtr
na. laer .  vpoeeHs rp_\ 'J .oeNrKocr l l  j
(u  nop, t to-a)  i - t l  rvp6f iubt  B naprt lH
(npu rpyAoeN{Kocrr . r  nepBoi i  ryp6uuut ,
npHHsroi l  3a l )  onpeAer ' Iqercq no Qop-
I lyd'Ie

I

i  - . r , r .  ( v l l l . 2 9 )
!

5. TexHr.rKo- gKoHoMHqecKI{e

noKa3aTeJIH HeKOTOpHX
BbInyuleHHbIx rHAporyp6H H

Beconue noKa3areru. Aasutre o qH-
CTOII BeCe HeKOTOpblX OTeqeCTBetlHtlX
noBopoTHoJIoIIacTHblx l i  paJ,Har' IbHO-OCe-

Bbrx  f  HAporyp6uH npeAcraB. [e l lb l
B ra6 , ' r .  V I I I .4 .

VAe"ruHuii no lvtourHocrn Bec rnApo-
ryp6nH KoJle6"' lercx B BecbMa uHpoKoNl

Juana3oHe (or 2 ao 30 l t  sstue xelrem)

B 3aBLTCLIMOCTH OT THnOpa3r tepa T ] 'p6 t lH ,

Hanopa,  cTeneHH 3HepreTHqecKofo  coBep-
ueHcrBa n porouuoii,qacrH--llgHcrp !' K uu rl
H npr.rHrroft rexHonorsu. vAe.nsustf i
no N,rouIHocTH Bec naAaeT c pocTol\{ Ha-
f lopa,  nocKoJIbKy Bb lcoKoHanopHble
ruAporyp6uuu nptt oAIIoi i  H roi i  )Ke

rrourHocru HMenr I\{eHbulHe ra6apHrsl-
f lpn 3ToM cr'reAyer ul, terb R BII; i \r ,  t l ro

1'J,e, ' iuHuii  no MoulHocru Bec, soo6ue

toBopt, He gB.rlqercf l  o6beKTrBHblNI Kpl l-

TepHeN{ Ar' Iq conOCTStsr ' l€HHf Htex11' cO6oti

11 'p6uH pa3Hbrx  r t tnoB,  TaK Kat (  oAHa

lr ra xe Moti lHocrb Mo)Ker 6ttru non-v-
q e H a  H a  r y p 6 n u a x  p a 3 H b t x  r H i l o B  r l p H

CIL ' IbHO OT, ' iHqarcUlHXCq HanOpaX '  CKO-

pocTf lx  tspaUler l14 f l  H  pa3Mepax N lauHI I .

76

72

68

6+

60

56

52

+B

Il tl

40

J6

32

1R

24

20

16

I t

rugporyp6uHu no Qop- B pnfe c!'IyqaeB B KaqecrBe yAe"'lbHoro Beco-
BO|O nOKa3arer t l  3 t repfer l {qecKofo o6opyAona-

noBoporHoJronacTH brx rNgporyp6r.ru

t^  _  t092 (v t  t t .27), 2 n . t - -  
6 U : ;  ,

HHfl l {Cno.rtb3yerct l  Bec, npHXoAqu{Hiicq Ha eAl ' , l -

HHUy r ro \ leHTa Ha porope.  Taxor i  noKa3are" Ib

n peAcraBr'r fl ercq 6ofl ee o6t,e xrH su utivt, nocKo,'l b K y

oH cpa3y X{e  yqHTblBaeT pa3 l lHuy  B cKopocTt lx
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T a 6 n i r  r i  a  VI  I  I .4 .  Texnnxo-gxoHoMuqecKue noxa3arerH HeKoropbrx
oreqecrBeHHux r r lporyp6nH

Tu nop aar rep  ryp6 r r  t ; r r

n J i  1 0 3 -  B - 5 0 0

r iJ I66  l -  B-550

nJI9B l -  r -  600

n J I 6 6 l  -  B -  5 5 0

n J r 6 6 l -  B -  1 0 3 0

n J I 6 6 l -  B - 9 3 0

i l J I 6 6 l -  B - 3 7 0

nJI548- f  -  550

r . n 6 6  1 -  B - 5 5 0

n , t 5 l 0 -  B - 9 0 0

n J I 6 6 l -  B - 8 0 0

n/ r495-  B-660

lL ' I661-  B-930

n J I 6 6 1 -  B - 5 0 0

n, ' I587-  B-S30

i lJ r587-  B-9  30

n, ' I587-  B-930

n J I - 6 6  l - B - 5 0 1 1

fIJr587- B- 4 30

nJ I642-  B-  550

nJ i577-  B-500

nJI707-  B-500

ttJr577-B-720

nJ i646-B-450
t

nJI646-B-420

n J I 5 A - B - 4 1 0  -

4 4 5 - 5 a - 4 3 5
P O 2 l  t -  B - 4 1 0

P O 2  I  1 -  B - 4 1 0

P o 7 2 8 - 5  B -  6 3 0

P o 7 0 2 -  B - 5 5 0

P O 7 4 l -  B -  3 8 0

P 0 6 9 7 -  B - 7 5 0

P  o 6 6 2 -  B - 5 5 0

PO662-  B-225

P 0 6 3 8 6 - B - 4 1 0

P O 2 4 6 -  B - 2 6 5

P o 6 8 3 -  B - 2 1 5

Bcc  c . \ 1  I l ) '  r r  pc r -1 ' ; l r r o -
tr)oNf

T ^ , , - ^ ^ . . - ^ - - . .r  P . t  A U J J  r  p d  r  b i I
4
ts

=
=
o

I
j

{

C

V.qc.l s rt ot ii ) " ; 1 t ; r su t  i c

I
:_

O $
E Y

: -
^ c r
! c

= \
6 S

> t
^ a -
U O

x c -

I

8 , 2
r q  t

1 0 . 2

5 9 ,  3

4 5 , 4

6 , 3

2 l

2 0 , 8

5 9 , 0

5 8
L t  E ,

107

2 9

t  l J

I  1 5

1 1 8
90

q <  1

3 6 , 5
4  t , 7

{ J ,  C

9 0

oo,  /

5 8 , 7

7 7

o l , D

7 7

1 8 0

t 5 2

t 0 3

5 0 8

2t7
a . t  9

t27

55,2

56 ,5

3 3 , 3

6 8 , 2

8 5 , 7

6 8 , 2

5 0

5 1 ,  8

125

9 3 , 7 5

6 2 , 5

6 2 ,  5

8 8 , 3

6 2 , 5

I  I  J ,  *

6 8 , 2

6 8 , 2

6 8 , 2

i 1 5 , 4

1 5 0

1 0 7

1  1 5 , 1

I 1 5 , 4

8 3 , 3

1  3 6 , 4

1 8  7 , 5

1  8 7 , 5

1 5 0

t 2 5

125

1 0 0

1 0 0

1 5 0

9 3 . 7 5

t25

3 0 0

1  8 7 , 5

375

428,6

3 4 0 ,  I
9 9 7  i a .

7 ? O  q

2 3 0 ,  l 5

1 2 6  1 , 5

9 3 0

1  0 6 . 9

4 7 t  l

2 3  1 ,  3 3

t t 7 0

6 5 6 , 6

I 1 9 3

1 9 0 , 3

1 4 4 8 , E

1 6 7  5 , 1

1  1 4 6 , 7

188 ,4

2 1 9 . 5 5

3 8  1 , 0

3 3 4 , 5

3 1 9 , 5

1  1  1 9 , 5

o  /  o ,  o
9 R R  4

534,4

4 5 3 , 3

J J I , O

3 1 3 , I

7  4 5 , 1

2 3 5 ,  I

I  3 5 9 , 5

5 8 5 ,  I

121,5

J J  I  ,  L

I  6 3 , 7

112,  I

3 7 , 8

2 7 , 7

3 8 , 5

2 2 , 6

2 t , 3

2 0 , 5

1  6 , 9 5

2 2 , 6

1 1 , I

1 9 , 8

1 3 , 0

1 5 , 8

I  I , l D

6 , 5 6

1 2 , 6

t  4 . 6
Q 7

6 , 5

8 , 6 5
t n  4

8 , 0

7 , 0 2

12,45

6 , 5 8
4  A t

6 , 9 6

5 , 9

4 ,  0 8
A  t 4

0 , 9 4
9 9 R

2 , 6 8
9 7

3 , 0 2

2 , 6 6

2 , 9 6
.) (.)

3 , 2 4

1 . 9 4
?  ? o

1 , 5 8

1 , 0 9

1 ,  0 9

2 ,  l B

2 ,  t 7

1 , 0 7
1 9 ;

0 , 8 3 4

t ,  4 4

( 2  t

5  1 , 0

I  1 2 , 0

45,7

5 3 , 8

63,  I

5 9 ,  I

1 0 4 , 2

122,0

9 3 , 0

.e8 ,  I

40 ,7
q 1 f ,  a

|  43,4
127,8
39,  0

5 6 , 6
85 ,  E
6 3 , 3

1  3 5 , 0

5 3 , 4
5 4 , 9
6 6 , 9
6 1 ,  r
E , 9  9

1  6 8 , 0

6 2 , 9 9

4 0 , 5

t 7  3 , 7

5 3 , 3

l J t t L l

6 0 , 8 8

4 4 , 8
9 (  <

5 . 9 2

6 r ,

5 , 8 4

4 , . 1 3

. t .  + J

8 , 5

3 . 0 5

2 , 8 1

1 ,  7 6
, 1

o  o t

0 , 8 2

l 4

| , 2 1

1 , 0 8

t  9 2 .

I  2 (

I  1 2

1 , 5
I  o (

0 , 9 1

0 , 6 9

0 , 8 7

0 , 9 9

0 , 6 8

0 . 9 3

0 , 4  1

0 , 3 9

0 , 3 4

0 , 2 5

u ,  /  o

0 , 4 8

0 . B l

0 , 4 5

0 , 1 5 6

n  , t t

0 .  l 5

0 . 2

0 .  i 6 7

0 . 5

0 ,  I 3

0 , 2 6

0 , 0 9

0 .  l 6

0 ,  t +

0 . 0  7 1

0 . 2 1
r l  ] Q

0 , 0 9

0 .  1 i

0, 20;

0 . 2 6

0 , 2 3

0 ,  l 9

0 ,  l 6

0 ,  1 2

0 ,  t 9

0 , 1 8 5

0 , r
0 ,  l 5

0 ,  l 7

0 ,  l 7

0 , 2 3

0 , 4 4

0 ,  L 7

0 ,  l 3

0 , 0 9

0 , 2 5

0 ,  l 8

0 , 2 7

0 .  1 8

0 , 7 1 5

0 , 7 7 8

0 , 8 8 5

1 , 0 2

0 , 6 8

0 , 7 7

i ,  3 0

I , l o

0 , 9 5

0 , 8 2
1 ,  065
n 0 9

0 , 9 4 5

1 ,  3 4

0 . 9 0 7

0 , 7 3

0 , 5 2 4

0 , 1 2 6

0 , 0 9 6
n  ? < 9

0 , 2 5 7

0 , 3 4 6

0 , 9 3

0 , 5 l
I  l t

I ,  l 0

1it
,tr

;:l

tl'
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EpaueHl l f l  l t  fa6apl t rax y N{aulHI I  c  Ol tHl la l ioBoi t
\rotullocrbro. 3Ha'letruq Reca, npfixoAflueroct{
Ha I  rc f  . , l l  \ lo t \ te l l ra  l la  Ra.ryy ryp6Hlr l t .  npt t -

BeAeubt  e ra6.r l .  VI I I .4 .  Kax s l tAr lo t t3  ta6r t rut ' t ,
3HaqeHt{tt yAe,qbut tx BecoBblx tloxaaate,reii tto

\ roMeuTy y fuApor-vp6nH paaHl tx  THt loB oKa-

3brBarorctt 6o,ree 6.nn:xHtttt l , r leM 3HaqeHnq

)',]e.:I bu blx BecoBrn x n oK a 3arer' ' lei l no uouruocru'
Tpyloeruxocrb I{ ce6ecro}lMocrb [3roroBre-

uxc. 
- 
B ra6,r. VII I. 4 npllaeAeHbt a6coJllorHble

ll ]'.le.Ilbllble (ua I t;ant \tou{tlocrH v I rz l{l4crolo

eeca) noxaaarertt rp)rAoel\tKocrtl npoII3BoAcrBa
HeKoropbrx oreqecrBeHllblx ruaporyp6HH AJlr
nepBofo foAa It3roroBJIeHilf l. Tpy4oevxocrl
npoH3BoAcrBa rup,poryp6nr'rlr 3aBI' lcnr or ee

xoHcrpyKqI.{I-I H pa3Mepa, or crpyKrypbl H cre-

neHl{ coBepIxeHcTBa TexHoJIorHqecKolo npo-

uecca, ocHaxleHHocrH npol' l3BoAcrBa craHorlHbIM
o6opyAonauuelt I{ cpeAcrBaMI'I MexaHI'I3aul{l ' l
pvtlHofo TpyAa, or cTeneHI{ cneIlHaJIH3auuH Ii

. lpllfHx $axropoe, a raKxe or cepll l iHocrH npo-
I I38O.ICTBA.

)'Ae.rrgaq tto qHc?ort,Y Becy H I\loIIrH@?I{

ce6ectoxltoctt, xo"le6.nercg lltfl IloBoporHo"rlo-

racrHL,rx 11,p6ug coorBercrBeHHo or 0,55 Ao

2,8 rt or 4,6 Ao 32,8 py1lrcem. a Arfl -Pa.qu-
a. lbHo-oceBblx -  or  0,7 

- .uo 
2.8 l r  or  2,0 ,no

37,0 p g6 / KBm. B 6 nawue 3H aq eH Hfl ce6ecrol'IN'lo-
cru coorBercrBytor ryp6unarr I leHbulero pa3-
\ICDA I{ MOIII,HOCTH.' f lpu 

Hoprvra,lbHblx ycrotsrlf lx npoH3BoAcrBa
3aTpaTbr Ha NlaTepua,'Ibl AOJ)KI{bl npeooJlaAarb
B COCTaBe SaeoAcxoii Ka.rlbKy,'tf lutt l l  u npu6'rt ' t-
iKarbcs x 70-8096 . PacxoAsr Ha ocBoeHlle Ho-
BbIx ilgAeJIHfi B orAerbHblx c.:I-v'{aflx Morvr

]ocrurarb 35% or saeo.l,cxoii KaJ'lbKy,'IfllruI'l
(onbrrHI'Ie It ro,'toBHble o6pasuur). Ce6ecrou-
\locrb npou3BoAcrBa rl ' IAporyp6trH clrNxaerca
C \rBe.:I I tqeHI' lel ' l  qnCd'Ia I IalUHH B napTHlI '  CO-

BeprxeHcTBoBaHIle\I  TeXHOJIOTHI', I  npoH3BOACrBa'
coKpaqeHHeM TpyAoeluKocrH, npoBeAeHI.IeN'l

6o;lurei 'r  yt iuQurauu[ I ' l  HopMar'IH3aIrHI.{ KaK y3-

,: toB 5 ;eraneft,  TaK H rugporyp6uH B ueJIOl\{.

6. MarepI{aJIbI, nPHMeHceMble
B rHAporyp6ocrpoeHHH

OcuoeHrtMH MarepHanaMn Ar'If i  H3loroB.lle-
Hlr rr Aera,'Ieir xpynur,tx ruAporyp6uH sB,'Inlorcff
cra.tlb I4 tlytyH. B 3Haql'ITe.rlbuo \{eHb[IeM
o6terre B ruAporyp6ocrpoeHuu ltpl.IMeHflnrctl
6p oH :a, 6a66ur H HeMera,'IJtI ' IqecKl{e Marep u a"[bl
(pe:l i l ta, n,'tacrMaccbl, ApeBnJIacrl ' IKI.I H r. A.).
Eo.rrrunucreo Aera.neft ru4porvp6uH BbInoJI-
l r f lercg ! I3 OTJII , IBOK, I IOKOBOK I ' t  CoproBofo I IJ IH

, 'rrrcroBoro npoKara. Crpyrrl 'pa npsMeHflelrblx
ts rlrAporyp6ocrpoeunll 3aroroBoK IIoKa3aHa
e n. 5 uaciosureil f,taBbt. Marepualu, san6o,ree
qacro npH\{eHfleMble npH I' l3foroB,' leHHH OCHOB-
Hbrx Aera,reii runporyp6rrH, npLlBeAeHbl
n  r a 6 ; .  V I I I . 5 .

Merannlt, n p H NteH seMbte B rtrAporl ' p 6ocrpoe-
HlrH, Ao.IIxHbr 06"1aAarb Bbtcoli ltMll \rexaHltqec-
xHt\I!t r1 ":rl lreiulbll\,r l i  ceoficreaNttt, xopouteii cna-

pHBaeMocrbto tt -YAo6crRo)t t\ lexaHu'lecxoii o(l-
pa6orxu, a A,' lq .\era,reii i lporotlt loro rpaKra -

eule I r  e l rcoxof i  KaBHral ruot tuoi i  u  apo: t louHoi i
crorkocrlrc. rt lonacrtl pa6ovltx Korec fuApo-
ryp6urr ts npouecce pa6oru HafpyxeHbl 3Ha-
,r;ire,'r ru ori sri a ron epet',res H oft u arpy :xofi . Or ua -

TepuaJra Jlonacreri rpe6yerca BblcoKas ycra-
J'rocrHag npoqHocTb.

firaporyp6ocrpoeHue-BecbMa Mera,'IJIo-
eMKoe npou3BoAcrBo. l loaroruy KoHcrpyKrop)'
cJreAyeT BO BCeX BO3MO)KHbIX C,'Iyqaflx. crpe-
MHTbCrr 3ar\{eHfTb AOpOfOCTOtUlfie I{ AeQHqHr-
Itbre IuarepHaJIbI (eulcoxo"reulpoBall l{ble cr ailv,
6ponsy H r. A.) craJlblo o6stxuosestlofo I{aqe-
crBa, 6o"rree AeIxeBbIMIa crlJ'laBaMl'{ l-l n"rlacrMac-
caMa.

EorruruucrBo KpynHbtx craJlbHblx or.: iHBoK
'r noKoBoK B rHApoTyp6iluax Bblno"rlHfieTcfl
r.r3 \{aJro- II cpeAneyrJlepoAHcrblx craleif ua-
pox 20J1, 25[I uttu 30JI. Srrr crarln AocraroqHo
AelUeBbt,  oTJ' lHqaIoTcg BblcoKHMH rHTei{HblMH

csoricrsarrti II xopoueii cnapneaeN{ocrb}o.
OteetctaeHHrre rtoKoBKH BaJIoB I'I3foraB!'II't-
Balorcfl H3 c,rurKoB cra,ru 40 (0,35-0,4596 yr-
,repo4a), Bbln,'IaB,'IseMblx B MapTeHoBcKrlx re-
qai. B ary cra,rr Mo)Ker Ao6as,' lf lr lcs Io l0/o uu'
KeJf l  U! ' IH XpOI{a;  [pI I  3TOM nOJ' l ) 'qalOTCfl  Ma' tO-

. ' re f r tpoBaHHue cra l t l  40H u" ' ru 40XH.
!.; ' lx .ronacreri xpynHux tloBoporHoJlonacr-

Hbrx rlrAporyp6Hrt Ao noc,' ieAHero BpeMeHv r:: lr-
pOKO npl{11eHf l" ' IaCb BbICOKOXpOMHCTag CTa' ' Ib

25Xl4HJI. 3ra cra.nl o6,raAaer 3HatlurerbHo
.nyuilreii KaBLITaUI.toHHofi croftKocTblo' qe\I yfre-
poA[crafl, H HMeeT BbICOKHe \{exall i iqecKlie
cBoi{crBa. HeAocrarroM ee flB,'ltiorcfi nr'Ioxlle
.nltrefiulte KaqecrBa: cKJIoHHocrb x o6pa:o-
BaHHlo rpetquH, Heo6xoAul{ocrb npol'I3BoAcrBa
OT,'IHBOK H: STOft CTA.I'IU TOJ'IbKO B 3J'ICKTPO-

reqax. l lo,ryueuue BblcoKoKaqecrBeHHbIX cB-ap-

Hbrx IIBoB tI HaBapoK Ha craJln 25X l4Hr'I
Bo3MoxHo ro,rrbKo i-tp, noAorpeBe Ao 350-
400" C, BCJIeACTBI'Ie qero peMoHr KaBHrat1IloH-
Hbrx pa3pylxeul{fi s vcnosfisx fOC 3arpyA-

H C H .
HccreAosaHus, npoBeAeHHble I{HLILITUa-

uIeM It J[M3, noKa3adtu' tITo onruMaJIbHbIM xu-

MHI{ECKHM COCTABOI\{ TAKOiI CTAJ'II't SB"TIgETCfl

HecKoJIbKo 6o,ree HI{3KOe coAepxanne yf';ie-

poAa H xpoMa, r{To npllBe,'Io , K- -noflB'leHll lo
vnvnrue""dft cra"rn MapKr 20XI3HJI.
" 'C 

ueJlblo corpaqetiltr croul\locrl ' t rHApo-

Typ6filt B nocJ'leAHee Bpe\'tf l  HaqaJIH fipuMeHtlrb
Jrorracru, orJIHTbIe ua o6uquoil yuepo.lucron
uJtH Mar,' loJlef HpoBal{Hoit cra,lt l  c nocreAylouell
o6nr qoex oii H x n p IrBap I't Bae\{bIMI'I Jl l{ cra M I'i H'jI l'I

uanapxoir c,rox Hbpx<2Bslouel"t crarH' B raroli

KOHCTpyKUI{u o6ecnequBaeTcfl coqeTaHlle Bbl-

coxoft KaBt{rauHoHHoii croiiKocrl 'I Hep)KaBelo-
ureft craJltl c rexl{o.'Iof HqecKlll\'\fi IIpeH\ly -

[lecTBal\tu lI \{aJIOft CTOHr'lOCTb}O N'laJIOIelHpo-

BaHHoir CTZa'l l t .  B xa'Iecrge ocHoBbI AJIS TaKt' lx

KoHcrp)'KuHii  pexolteuAyercq cra, ' lb 20fc'r i '

OT,' IUqatoulagCg AOCTaTOtIHO BbICOKHMH MeXa-

HHqecKl t \ { t {  cso i i c rgaNt l t .  3aaapxa, ' In re f {Hb lx

AeSexroa tia aroil cra'rltl flpol'l3BoAurcl 6eg

no,hoap""u, o6stqsultntt t  3.r leKrpoAaMH' Cra'nu

277



' l ' a  
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I  I  : r  r r  : r t c t t o n a  n l r c  A c r a , ' l  I t l l arc p lr a"'t

Pa6oqee KoJ'reco paAtta.qbrto-oceBoi ' i
f  r iAporyp6HHbr :

BepxHll ir  H HH)KHLli i  o6oAbtl

"rtonacTfi

Pa6o,{ee Ko,leco noBoporHo,I lonacr-
Ho i i  ru4porvp6r iHbr :

.toI.IacTrI

6o;ttr,r KpenneHuf .r]olacrtt
qanQa
pbrr{af

KOpnyc paSouero KoJreca
noprlreHb cepBoi\,roTopa

IIITOK

KpecToB I {Ha

cep bfrr
rn raHrH  na6o r re ro  Ko . teca

Ba. ' r  ryp6uuu
Hanpae,r r rcu l r r r . i  annapar:

BepX Hee XOJ'IblIO r'IllTO€

tsepxHee Kor'rbr{o cBapHoe
KpbrrxKa Tlrp6nHbr i tvTafl
KpbruKa T) 'p6HHbr  cBapHaE
HH;{i l{ee KOJIbI{O,' lHTOe
HHx(Hee KO,'rbr{o cBapHoe
r'IOIaTKU J'll.lTble
, 'roIraTKH cRapHbre
pbrqaf  H
IIIIIOHK I-,I

HaKJTaAKH, Cepbf r.r
pef ]rJr Hpylour,ee Ko,'rbuo cBap Hoe
uHr'rHHAp CepBOMOrOpa CtsapHOri
nopueHb cepBoN{oTopa
T g f H

onopa n f l rb r  cBapHat

Crarop .ryuroii
Crarop cBapr{oil

Kanepa pa6ouero Koreca noBoporHo-
"qonacrHoli ru4poryp6nHlr

<Dyu4an,teurHoe Ko,rbu.o paAna.rybHo-
oceeor i  ruAporyp6HHbr

06nnL(oexa KoH]'ca orcacbtBaloueii
rpy6rr

LnupaJrbrraf i  Ka\repa
Bry"uxti uanQ noBoporHo.rto11acr-

Hbrx pa60qux KoJrec, nalrpaB,'rgrcu1ux
,'ronaToK, r\ '1aC,lon p i{eN{HHKOB

3a,rHsxa txna4ururerl u pa6oqtlx rto-
nepxuocreli cefNreuroB HalrpaBJItrrculrr x
IOAIIJHTIHHKOB

Cranr,
3J.2n

Cra"'rs
Cra"ru
CraLrs

40XH

Cra,qs MapoK 2O|C. I I ;  0X l2HA.[ ;
l0x l8H3f3x2.n

Crann MapoK lOX lBH3f: lA2I;  22K.
0X l2HA: l5l-2B/ ' l

N{apoK 30"t I ;  20fC"t l ;  20X l3H.i I :  1X l8H3;

r \ rapoK 25;  30 ;  35 ;  40X;  40XH
r \ rapoK 25;  30 ;  35 ;  40X;  40XH
NrapoK 20fC"rI ;  0BfAH@I; 40; 45: 40X;

Cra,rs NrapoK 25Jl: 20fCi1
t{yr1'H r\ lapoK CLl2l-40; CA 28-48; cra.r lb \rapox

25Jl; 30,t
Cra.rrt rraoxu 20
Cra,rs nrafox 25./I; .NlCr.3
Crano NrapoK 2S"I i ;  20fC,rI ;  35; 45; 40X
Cra.'ir, lrapKr.r Cr.3 (npoxar)
Cra.no r ' rapoK 40X; 40H; 40XH; 40; 20fC

Cra.'ru \rapoK 20Jl; 25JI
Cra"ro uapKt. t  MCr.3
Cra,rr N,rapoK 20JI; 25II
Cra; i r  \ rapoK MCr.3; 20
Cra"rs l{aDoK 20Jl: 25JI
Cra.ryu nrapxa MCr.3
Cra,rs r ' rapox 25"rI ;  30'r I ;  20fC"[;  0Xl2HI. l
Cranu NrapoK 30; MCr.3; 201-C
Cra"qu N'rapoK 30; 25; 20fC"[
Cra"rr lrapr<u 45
Cra,ro rrapKu MCr.3
Crarr NrapKH MCr.3
Cra"rn MapKH MCr.3
9yryu N{apKu Ct{ 28-48
Craru i \ rapoK 35; 40
Cra,rs \{apoK MCr.3; 20
Cra.ru \rapoK 20,''I; 20fC"tI
Crair l  NrapKH MCr.3
Cra,ru \rapoK 0X13 (314496);  6nrrera.n"r c

Hbrrvr c,'loeNt ro"'IlIII-{uoii 3-4 'ttttt ll3 cra.IIlI

Cra.ru \ lapKrr  MCr.3

Cra.nr r \rapKlr MCr.3

Crans \rapoK MCr.3; 20; l0XCHA
Epou:a N'rapoK Ep. OI{C6-6-3; Ep. OIIC5-5-5;

6 p .  O @ 1 0 - l

Ba66nr rrapoK 689; 683

Ha p \')li -

0 x  l 3

l *



t tN leer  xopour re  r ' lh re t iubre  cBo l . i c roa .  b . ' ra ro-
/ lapti  cBoHM BbtcoKHNI tUeXali lqecKHlr i l  Texltor 'ro-
f l lqecKt . l t \ t  ceo f ic rgaNr  oHa i la l r rJ ra  l rp f iN , teHe i l i l e
I lpu  OTJTHBKaX paAI , ta , rbuo-oceBbr . \  Ko .nec  H
A p y f H x  K p y n H b r x  A e r a , q e r i .  f l p ,  l { a 3 r r a ( r e n r n l
erOti Cra.nt l  i1, '1ff , ' lonaCTeii  pa6o,tt tx Ko, ' IeC CJle-
i l yer  y r lH ' I 'b rBaTb Heo6xoJ I jN locTb 06 . r t tuosx t t  t t "1u
l ra t . t J ' taBKl l  H  3Har IHTeJ lb i lo  60J Iee  t i l t3xHi i ,  qe l l

v Hep;t<aBercu1eir cra"rrH, npeAe"l \ 'cra":rocru.
A"rrq o6,ruqoBKr,r Jronacrei. i  nplrrerirercf l  a) 'cre-
u u r u a E  l r e p l K a r i e r c u l a r r  c r a l b  l X  l 8 H g T .  A e -
ra" r ru  nporoquoro  rpaKla ,  pa6oranr r i l re  [ ]  no-

ToKe BoAbt, HecyueNl oo'tblroe l(oJIHqeCTilO
R3Reute t {Hbtx  a6paauenstx  qacruu ,  t {3 roraBr ' I t , I -
narorcq  H3 aYcrer {Hr r ro -$eppr r ruor i  uepxanen-
r r (e i . i  cra. r rH l0Xl8H3f3A2r ' I .  3Do:r . rouHar{
cror l i  xocrs sro i i  cra. ' r r r  n l )HMepl to u 1.5-2 pa:a
nr,lule, qe^.r ]r o6lrqlroii yf, 'repoAHcroii. Cra"trr,
lpe6l'er cJIox{liori TextroJrort. i lr H3roroBJre{thfl,
oua ny)KJaercfl e repr,roo6pa6orKe Ao cBapKH
H t l1 'nvcKe roc, le  c tsapr{H nepel i  oKoHqare"rruoi i
r r exanuqecxo l i  o6pa6o rxo11 .  Py6xa , l onac re i . i
pa6ovnx Ko"tec,n,o. ' r )Kl ra npoH3BoJ.urbcr  Io
oTn \ /cKa.

T a 6,'r H u a VIIL6. Hoprr,ru MexaHH.{ecKHx ceoficra yrrepoAucrofi cra.nu
o6HxHoseHxoro KaqecrBa rpyrrrbt A (|OCT 380-G0)

6 -  s  x l - / , t t . t t 2  B  3 a B H C H N r o c r r l

oT  TO, ' r  U IH l rb r  l rpoKaTa
A J e  p a 3 p r A o B

Orsocu rens  soe
yg"nuHerrrrc,  l , /o

I
_ . . 1
IO rOAr t r , r r ' r  I

3 a  r H o  I
sa  180 "  I

l l a p x a
C T A J ]  H

Cr.0

('- a

rc l' ,' .tt ,tt2

He uesee 32

I J c  r r r - nce

6 5

Cr.3xn (, /l 22 2 l
38-40
4 t -43
44-47

23
22
2 l

.>a

26 d -- 0,5.s

Cr
Cr

3nc
3cn 21 23 22

38-40
4l -4:)
44-47

42-44
45-48
49-52

23
22
2T

27
26
25

25
24
23

d  =  0 , 5 s

, t  - -  o -Cr.4 2 6 1 " 2 l
20
l 9

Cr.5nc
Cr.5cn

50-53
54-57
58-62

60-63
6't-67
68-72

t 7
l 6
1 5

2 l
20
l 9

l 6
l 5
t 4

d 3.s

Cr .6nc
Cr.6crr \ )  t

I
I

3 0 1 3 0
i
I

Cr.7nc
Cr .7cn

f l  p u u e q a r{  H r :
l .  Byx r s t  B  o6o :naqesuqx  t uapoK  c ' r aL ru  o6oaHaqa rcT  c rene l r b  pacKHCJ IenH t :  Kn -KHr tqu {a f f  c raJ l b i

nc  -  nonycnoxo l i r r aq  c ra " r l b ;  cn  -  cnoxo i l r r a f l  c ra ! ' r b ;
2 .  O6oenaqeHHe :  s  -  r o . [ u l r rHa  o6paaqa ;  11  -  Aua l r e rp  onpaBKu ;  6 ro  u  6 .  -  o rHocHTeJ IbHoe

yAJHHeHHe  B  MoMer r  pa3pb rBa  coo rBe rc rBe r l r o  A , r r s  Aecq r l r -  H  nq ruKpa rHo ro  c ra r rAap rHono  o6pasqa ;
xpa rHoc rb  o6pasqa  -  o r t r ou reHHe  e ro  AJ r rnb r  K  AHaMerpy .
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Vpa.nucxlttnr noJIHTexrIHqecKttl l HHCTHTyrorl
.q.lrr Jronacreft n .qeraleii nporot{Horo rpaKTa
ru4pory p6u H npeA,'IolKeHa Hep)KaBeloula fl crzrl t'
c roMoreHHoii crpyxrypofi aycreuura H,'tH Map-
reHcHTa - cpeAHeyrJlepoAHcrafl cra,'Ib Ha xpo-
\rorvlapraHuedoii oi:Hosb runa 30X l0f 10. IIa'
6oparopuue H liarypuble l{ccreAoBaHHt 3roii
CTaJ'IH [OKa3aJIH ee AOCTaTOqHO BbICOK]'IO KaBI'r-

rarlHoHHyro crollKocrb npH yAoBJIerBopI'tre':Ib-
Hoft cBapHBaeMocrH. HeAocrarxoM 3Toft cra.lll
gBJITIeTCg BbI.U,eJIeHI{e 60nlU:oro Kor'lH9€CTB3
BPeAHUX napoB MapfaHua f lpu cBapKe,  qro

rpe6yer npuHsrltf l coorBercrByrolqHx nlep 6e-
3onacHocrl.t. l l lupoxoe pacnpocrpaHeHue B rn.u,-
poryp6nHax norytlHnl'I 6fin,tetal. itnqecxue N're-
TaJrJrbr B BHAe AByXCJIOftHOTO npOKaTa ,r,r-lfI CBap-
Hbrx KaMep pa6ouux xo!' lec u o6rHqoBol(.
L,rX CnUpar'IbHbIX KaMep MOUIHbIX BbICOKOHa-
n op Hbrx ryp6u n n pLIMeH tloTcs "TlHcToBble cTa.[ tl
runa lOXCHA, orJruqaroilIuecq BbrcoKl{r'tu }te-
raHHqecKHMH cBoficrBaMH lr .uocraToqHo xopo-
rxeft cBaDHBaeMocrbto B xoJIo.[HoM cocroqHHH.
CnapHue- KpyrHora6apI{rHbre Aerann rHApo-
ryp6uH (cnupanruue Kar{epbI cpeAHeHanopHblx
ru.{porvp6NH, Ko,{bqa r{aIlpaBrsIou{HX anila-
paToB, Kpb[xKH ]r r. rr.) r.t3roraB!'tHBalorcq u3
irpoKara craJ'r.i l\lCr.3 c 06,'rxrIoBKotl Mecr,
noABepxeHHbrx KaBI{TalluH, uepxaeenqeii
CTAJIbIO.

Aerann r\rexaHH3r{a noRopora Jlonacrefi oce-
Bbrx ruAporyp6nH, MexaHrl3r\la noBopora i lona-
TOK HanpaBd'rflrou{efo aI]napaTa, r ' lo[aTKI'I Ha-
npaBnsrorqHx aIInapaToB rt T. n. i.I3foTaBr14-
Barorcrr H3 crarru MapoK 20,25 n 30.

Jlnrrre qyfyHHbre Aera.'rH ru4poryp6uH
B 6oflburHHcrBe cJIyqaeB lI3roraBJII,IBalorct
!r3 qyfyHoB MapoK CtI 28-48, Cq 21-40 Ll
J.pl,rux, oTJII{qa}ouluxcfl BbrcoKllluu rHTeil-
HbrMH csoficrgalnrH tt xopoureil o6pa6arunae-
j\l0cTblo.

MexaHnqecrne cBofrcrBa u xulrlt i .{ecxtlf i
cocraB MapreHoBcKofi yuepo,qncroft crarH o6ux-
HoBeHHoro KaqecrBa npuBeAeubr B T36r'I. VIII.6.
Vr,repo4ucrarr cra,'rb o6uxHogeHHoro KaqecrBa
BbrnycKaercs no fOCTy 380-60. 3ror |OCT
pacnpocTpaHreTcrr Ha ropsqeKaraHyrc copro-
eyrc, QacoHHyro, JHcroByIo u rui.rpoKonod'rocHy to
(yHueepca"nrnyro) craJrb. Cra,rr noApa3.le-
Jrercr Ha rpH rpylrrbr:

l )  rpynna A,  nocraBJl ter \ {aq no MexaHtr-
qecKHM caolicraau;

2) rpynna E, nocraerrierlafl l io xuMuqec-
KONIy CocraBy;

3)  rpynna B,  nocrae,r f le l raq no NrexaHnqec-
xx:r,t csoilcrBaru c .loflo"rrHHT€a'IbHbrNrH rpe6oea-
HH ' IU I I  TO  X ! IM I I qECKOMV COCTAtsY ,

Cnoco6 BbrrrJraBKIi cra,ru nroxei 6lrru IlraDTe-
Hoecxuri, Kr.{cJropoAHo-xouaepropHuii u 6ec-
cevepoecrur i .

3Ha,{eHI.rg npeAe,'ra reKyrrecru 3aBIrcgr or
ro. r rurnHbr npoKara ( ra6,r .  \ r l l l .7) .

l lpounocrr nuroil yrnepoAr.rcroft craru sa-
-\oAHTCq B onpeAeJreHHori 3aBHct.rMocru or ee
_\HMI{qeCKOfO COCTaBa.

f lpavepuoe 3HaqeHHe npeAe,' ia nporrHocru
npu pacrrrxeHlrH yr.neponHcroir cra.tH rroc"te

r t  (  a VI I  I .7.  To.nulnHa npoxara
3aBHcHMOCrx OT pa3pflAoB

I  a o . 1

B

100-250
>20

40-60

oSxnra uolrier 6trrl uaiigelro no c"[eJ,\-t{]u{u\t
Qopuynau:

A,'Iq cra"riH, elrn"'IaereHuoft \'1a,,'Io6ecceNte-
poBcKurlt npoqecco\r,

o e : 2 9  ,  3 8 , 5 C f  l l S i r

,- l3.Nln + 60P rcf f .rL,rt '2; (\tIII.30)

,r,"rrf cra.ru, Bbrrr"'rzBJ€HHori B ocHoBHbrx
MapTeHoBCKHX t{.1U 3"rreKTpUqeCKLrX .r,) 'roBbrX
| leqax.

6 e : 2 5  +  6 3 C  +  1 6 S i  +

-  Bt r ln  x f f ,v . t [2 .  ( \ ' l l l .3 l )

CogepxaHue 3.'IeilreriToB B 3TI'rx Qoprtr';rax
AaHo s 0/6.

flpu oueHxe ceoiicre .rHrbfi 6o.'tturoe :ua-
qeHHe H\{eeT OTIIOIIJeI{ l le ,  npeAer ' Ia T€KILIeCTI4

ri npeAeirY npoqHocrH orios, KoTopoe )' oTox(-
xeirsoii cra.nu o6brqHo cocraB,'Iter 0,45-0,55.
Eo,ree BbrcoKue 3HaqeHHfl r,rorJrr 6ltrr no.:iyveuu
nocJle 6o.ree c.no;xuoil rep rtoo6p a6orxu. n "'i g .'r u -

rofi yrnepolucroft crar'Il.t B oroxxeHHorl Il.:]]I
HOpMaJIH3OBaHHOI\l  COCTOflHI' l t lX I ' l3B€CTHbl t IpI l-
6"r u x<eg H ue 3rt[ u p Ii qec KII e 3a B t't cH l\,tocr]I ]t e xi.l-v

T a  6 , r s u a  V I I I . 8 .  X l r m u q e c x u f i  c o c r a s
MapretoBcKofi yraepo,qncrofi craJlfi

o6uxHoseHHoro KaqecrBa (rpynna 5,
rocT 380-60), %

Mapxa c ra .nn r \ I  l l

Copronaa
(DacoHsas

"l lucrosas u
rrlHpoKono.roc-

Haf l

40-100
15-20
20-40

=no I
< 1 5  |
4-9ol

I
I

MCr.  0
r\lCr. I x n
MCr .  2 r in
MCr. 3
l\ lCr- 4xn
MCr. 5
MCr. 6
t\[Cr. 7

< 0 , 2 3
0 ,06 -0 ,  12
l n  no-n  r  c ,
' tO.  

t  + -O.ZZ
0 ,  l 8 - 0 , 2 7
0 , 2 8 - 0 , 3 7
0 , 3 8 - 0 , 1 9
0 , 5 0 - 0 , 6 2

0;
0 , 0 7

0 ,  12 -0 ,  30
4 , 0 7

0,  r  5-0,  35
0 ,  l 5 - 0 , 3 5
0 ,  l 5 -0 ,  35

0 , 2 5 - 0 , 5 0
0 , 2 5 - 0 , 5 0
0,40-r ] ,  65
0 ,40 -0 ,  70
0 ,50 -0 ,80
0 , 5 0 - 0 , 8 0
0 , 5 0 - 0 , 8 0
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T a (r .r r u a VIII.9. Xumx'{ecxxfi cocraB craleii, 9ir

.N lapxa  c ra ' r : l ,\i n

I

i P
I  t  I c 6 o,nct'

OB
l 0
l 5

0.05-0 ,  I  2
0 .07-0 ,  l4
0 .  l 2 - 0 ,  l 9

0, t7 -0,37
0 ,  17 -0 ,37
0,17 -0,37

0,35-0,65
0,35-0,65
0,35-0,65

0,035
0,035
0,040

0 , l 0
0 ,  l 5
4 ,25

t i p H M e q a H l l e . C o A e p x a r t H e  S . <  0 , 0 4 9 6  z  N i  (  0 , 2 - c o / / o '

3Harret ingMI. i  od 1{ rt t lc. ' lo\r TBepAocrH no EpH-

HE.[K] HB:

oe -  0 ,31H8 rc l - , . r t . t i  npr r  HB {  175;

oe :  0,36H8 rcl- lxt i2 nPU HB> 175'

Csoiicrsa )IrJIepoAHCroli cralu o6biKHoBeH-
Hofo KaqecrBa 3HaqHTe.' Ibl lo noBbllualoTct nocJe

TeDMHt{ecKoii  o6pa60rKH - 3aKar' IKH B BO.ne'

3a'ra.trxa craaeft MapoK Cr. 3 x Cr' 5 nprr ox-
, lalKAeHHU B BoAe noBbli l laeT npeAeJ TeK!'qecTH

So.rree qerr'r n 1,5 paaa ltpH BblcoKo]l orHocuTe'i ib-

Holvr  \ rA. iu{Her{un (6 :  15- :2696) u 1 'Aaprto i i

T a  6  I  u  u  a  V I I I . l0 .  Mexannqecxue
cBoficrBa cranefi nocjle HopMtlJIt|3aUHI{

T a  6 ; t  u  u  a  \ I I I I . I l .  Xxun ' recKHf i  coc raB  c raJ le f i  s  9o

tr{apxa
CTAJI l l

f O C T

1050-60

4543-61

T) I lTI l  20-5-5 4

4543-61

20

20f

25

30

35

40

45

40x

45X

40H

40X II

0 , 1 7  -
n 9 4

c , l 7  -
0,24

n 99-

0,30
6 97-

0,35
0,32-
0,40

0,37-
0,45

0,42-
0,50

0,36-
0,44

0 , 4 1 -
0.49

0,37-
0,45

0,36-
0,4.1

0,35-
0,65

0,70-
1 ,00

0,50-
0,80

0,50-
0,80

0,50-
0,80

0,50-
0,80

0,50-
0,80

0,50-
0,80

0,50-
0,80

0,50-
0,80

0,50-
0,80

<0,25

<0,25

<0,25

<0,25

-<0,25

<0,25

<0,25

0,80-
l , l 0

0 ,80-
l , l 0

<0,3

0,45-
0 ,75

<0,25

<0,25

-<0,25

<0,25

<0,25

<0,25

<0,25

<0,25

<0,25

0 , B -
1 , 2 0

r,00-

<0,04

<0,04

<0,04

<0,04

:<0,04

<0,04

<0,04

<0,025

:<0,025

<0,04

<0,35

<0,04

<0,04

<0,04

<0,04

<0,04

<0,04

<0,04

<0,025

<0,025

<0,04

1,40 
i

t r ' l apxa

. l /B  ropn. re
K A T A  H  O  I I

CTar ' I  H
CTA JI } I

He r reHee Hc 6o,rec

f l p u v e q a t l Co4epxaHue :  0 . 1 7 + 0 , 3 7 2 / o .

2 8 1



' i ' ; r  
6 . r  r r  u  a  V l l l . l 2 .  M e x a n n , r e c x u e  c s o f i c r s a

o6pa6orxr.r cranefi, nepeqHcJreHHbrx B
H pexHMbt  TepMHqecKoH
r a 6 r .  V l l l . l l

25
i l0

25

28
30
, ) z

, )+

36
80

85

2 7

56

42

46
50
54
58
6 l

100

r05
( t

25

o , l
a , )

2 l
20
l 9
l 6
l 0

50
50
45
45
40
45

o 4z 1

I
.3
7
6
5
6

1 5 6

t70
t79
t87
187
t97
217

229

164-223

207-255

r r ' l l r t oo6pa6o rx  r r

3 (800-820, C,
( l 80 -200 ' c )

H  (800 ' c )
H  (800 ' c )
H (800" c)
H  (800 ' c )
H (800 'c)
3 (850" C, ru) + Oe (500' '  C, e

H,lu ru)
3 (840 'C,  

" )  
I  Oe (520 '  ( - .  e

It,ff i  frf)

H (840-870" C,  eosA.)  i  Oa
(580-650" C reqb H.nrr roa.u,.)

3 (840-860'C, ru u"rit e) -r

*  Os (560-600'C.  Bo3A. r .qr l
neq s)

e )

35
-i0
-15
40x

45X

40H

40XI I

v
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I l p l r i n e q a r r r { e .
Bb rcoK i l l t :  B  -  Bo la ;  r l  -

H  -  t r op :ua ; r r r 3a r l n l ;  3  -  3aKaJ ' IKa ,
r \ tacr ' lo ;  Bo: lA.  -  Bo3I) , \ .

Ou  -  o rnycx  l r r r sx r r i i ;  Os  -  o r r r ) ' cK

ut3r(ocrri (o, -- 1-+12 t; l '  . |,11'c,r1-r npri -f 20 C
I t  QH :  2,1 -5.5 n, '  '  . t ,  , ' . r , t  nPr. t  -40 C1 .

n.ns cra"ryt  fp ] ' rnbr  E raparrr r rp) ,er lor l  xa-
paKTepHCTr{Kor.i f lB.{flercfl xrir,urqecKuii cocraB
( r a 6 " ' r .  V I I I . 8 ) .

Crourrocrs lo,rytfra6prrxaroe v3 \ 'rr 'repo-
J l tcro l i  cra"nrr  o6uxHoBeturofo KaLIecrBa rJ 3a-
Brrcfi\rocrr.i or rHna lio.[e6.1ercr B npe.]e-
. rax_  100 -130  pg6 tm.

A"\n ueNleHTr.rpyer\{brx r{ uHaHHpyeMbrx Ie-
TaJIefi, He rpe6yloUux BbrcoKoil npoqHocrH
cep,{ueBHrrbr (nry,rxH, ruaii6sr, Aua$paril{br,
AHHil{a H r. A.), a raK)Ke AJrfl AeraJreii, xoropuie
jloJriKHbr o6la,4arr BbrcoKoii n,tacTHr{Hocrbro
(rpv6xti, npoK,'raAKt{, Bt4,'tKr.{, Tgru, tuTaHrH
14 r. A.), lrprrlreHrrrorcrr Hr,r3KoyfJrepoAHcrbre
cra, ' r r4 MapoK 08,  10,  15 no fOCTy 1050-60.
XHl t i ' recxur i  cocraB H NlexaHuqecKHe cBoi icrBa

T a 6 . n r r q a  V I I L 1 3 .  ( e H u  H a  c r a l r {

O n r o s a r  q e H a  n  p y 6 .  z a  I  n t
cop roBo i r  c ra " ' r u  r oJ ' l u l r rHo i i  g  . r r . r r

, \ 1 a p r < a
c T l l " l  t l

3rr.rx crailefi npr.rBe;letrbt B ra6il. VI I I.9 u
V I  I  I . I O .

flpe,1e,r Bbruoc,rrHBocrli 3Tux cra.:tet'r o_1 co-
craB,'rf ler: AJIr crar'IH [{apKH l0 noc"'re Hop]\ra-
r - t t t32r{Hu l6-22 rc f  1xa2, I " r I f l  cra, ' r r r  nrapxu l i r
noc,'re npoKarKH 29,9 rcl-l .tttt2, roc,[e Hop]ra-
Jlr3aur.rr{ 21 ,7 rcllu,u2.

I I Inpoxoe npHMeHeHr ' rc  B ruAporvp6ocrpoe-
I tH f i  B  BHAe  OT , ' IHBOK,  nOKOBOK i {  I t pOKaTa  Ha -

xoAlrr cpeAHeyf,'repoAHcTafl crarrrb N{apoK 20
unv 25 c He6oJIbtxr.rMI{ Io6aBKaMH NrapraHua
H,Ir.r KpeMHVtl lJltr IrOBbrueHHfl MeXaHUrrecKr{X
CBOfiCTB.

XrrNrn, IecxHi i  cocrae H Mexarrr {qecKHe
cBoficrBa cra,'reil MapoK 20, 20f, 20fC"[, 25 u
Apyfux rpeAcraBr ' reHbr B ra6Jr .  VI  I  i . l  I  u
VI  I  I .  12.  {enu Ha 3rH cra, ' r r {  AaHbr B
r a 6 n .  V I  I  I .  1 3 .

Eonruorl yAe,rrHurr:i Bec B crpyKrype rre-
TaJ'rJro3aTpaT tHApaB,'rHqecKtrx Typ6Hil cocTaB-

"rrfl1oT yfJrepoAr.{cTbre H c,'ra6oJrefHpoBar{Hbre
rrtrefiHbre cra,rl14 NlapoK 20n, 251I, 30I, 20fc,' l
rr T. A. AaHuue o6 ux xr4Mr.rr{ecKoNl cocraBe r.l
r.te xa HHqecKu x cBoft cTBa x nocJle o Ko H q are,'r bHoii
repuoo6pa6orxu tIpelcraB.rreHbr B ra6r.
V I I I . I 4 - V I I I . I 7 .

f lo leepraelnrr re KaBHraurror{HoNrv so:Aei t -
cTBHtO , ' IHTbte .4eTa,r lH npoToqrrofo TpaKTa Bbl-
I IOJIHqroTcq u3 BbrcoKo, ' re lupoBaHHbrx Koppo-
guoHuocroi iKHX cra"ryef i  ,  ux xu\rHrrecxni r  cocraB
rr  MexaHHr{ecxrre cgoi lcrea roc,re repuoo6pa-
6 o r x r r  n o K a 3 a H b r  e  r a 6 , ' r .  \ / l l l . l 8  H  V I I I . l 9 .

C" ' re4yer  orMerHTr, ,  qro MexauHqecKIre
cBoi icrBa cJIHTKa e grraqHre"rruuoi i  creneur l
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3eBl rc tT  oT l lecTa 83 f lTHs npo6b l :  npH, r l iTb le

n I o6bl, I{a x n p a B pl,'Io, o Ka3blBalorcfl 3 H atl I'ITe''I bHo

npoq l {ee ,  qer l  cepAueBI lHa OTJI I ' tBKt i .

f I  p rr oqlron p eMeHHoM DosAeticran lr  Koppo3 I '{  H

1 1  l a c T H p a H H f ,  a  T a X l K e  I I p H  H a J I H q H H  3 H a q H -

Te. tbHb lx  Harpy3oK B cBap l lb lx  AeTaJIgx  r f iApo-

r1 'p6un npuNIeHqerc f l  t l l ' t3KOJIerHpoBaI iHaf l

CTii . lb C nOBbI11]eHHI)l Ir  npeAe'rOM TeKyqecTH '

l l rn  cnapHux c f l I {paJ lb l l l , l x  KaN{ep- fuAporyp6uH

f lp t iMeHqercs  , r lHCroBaf l  c ra ru  l0XCHA,  raxxe

\lorvr 6r,rrr pexoveHlIoBaHF,I cra, ' lH ISXCH.[I. '

l 0KfCI lX ,  u r rL i  l5 fO ( ra6 l .  V I I I .20  I I
VII l .2 l ) .  3r l t  craJ ' l l1  xopolxo cBapI ' lBalorcf l '

' l  
a 6  n u  u a  V I I I . 2 1 .  M e x a H n q e c x n e

csor:icrsa roplvexaraHoii Hll3Ko,'IerHposaHHoii
cranr  ( |OCT 5058-65)

i \ l i , p K a  c r a " l I I
c

I l e  l r euee

1,03.  f louuno npl lBeAeHHoro Ko3QQHuHeHra
3KoHO\ l t IqHOCTb npt l I IeHeHHt{  HI ' l3KOJ ' Ie IHpOBaH-

Hoii  cra"nri  onpc, ' Ie"lnerctt raKlKe I i  ee rexHoJIo-,

fHr . tHocrb to :  cBapHBaeMocrb IO,  XOl lpO:UoUHOr i

crr. ' i ixocrrrc Ir r .  ^I.
C  uerurc  i loBr , i rueHt t f l  3 t (o I {oMHqHocrH Kpvn-

r {b rx  cBapr t tn \  . f c ra"qe f r  nporoqHoro  rpaKTa

l  tHApcryp6ocrpoeHt i l t  HaqHHalor  npHMeHqrb
('rrr irrera.r,ruqecxtte [ tarep Ha,' lbl  (Cr.3 --

- ' -  lX  l8H9T;  Cr .3  - t  0X lBHl0T;  Cr .3  ;
-  0X 13).  Taxue Ntarepl laJlbl  xopouo o6pa6a'
TblBalOTCtl AaBJIeHHei\ l  I i  CBapnBal 'OTCs I ' l  B TO l 'Ke

Bperlrr oTj 'rHr{a}oTct BblcoKoR Kopp03HoHHOr{

croi i  Kocrbro. f Ipe.le. l  reKvqecrh -v Jl HcroB H3

6uriera,r,ra Cr. 3 r 0X13 roruruuoit ' B-40 .;n.tt
pa BeH 38-40 xl- | ,tt ' tt '  .^  

f lpurr , IeueHl ie q\ ' fvHa B f  l l ]poryp6ocrpoeHuu
orpaHHr{HBaeTcf l  i lop luHf lN{ t {  l l  pexe UnJIHHA-
pa\ IH cepBoMoTopoB, HeKOTOpbIMH HeOTBeTCTBeH-
Hbryi.i neTa.rfl l lH aprlaTypbl H cl ' icTel!{ pefv,lI i-
poBaHrr f l .  ̂ UexaHl l , IecxHe cBol icrBa H coc ' raB
pa3irHqHblx ] lapoK qvryHoR c -  n- ' IacTl lHqarF, l \ I
ipaQurou npHBeAeHbr n ra6. l .  V i  I  I .23.- 

Brtr,rrxu uanqr ;ronacretl pa6ouux Kotec,
Uano HanpaBJflotl{l lx d'IorlaroK, ir lTaHf MacJIo-
nprre}lHHKa ll HeKOropble IpytH_e jlera"rlu rH.1-
pbr i 'p6un H3roraBJl iBalorcf i  t t3  6poH3bl .  B ru l -
poryp6ocrpoeHt{ I ' t  B ocuoBHoM npl lNleHslorcs
b,rossuHrre 6ponesr  NtapoK Ep.OI(C6-6-3
E p . O @ 1 0 - l  ( | O C T  6 1 3 - 6 5 ) . 3 r n  6 p o u s u  o r -

"I IHqAIOTC'I BbICOKII)I I I  AHTHQPI-iKUHOHHbIMIi

cBoiicrBarlf i .  r .  e. He6oJlbixl ' lM H3Hocor{ H xopo-

ruej i  npHrHpaeMocrblo B nape co craJlblo.

E , ra ro .qapn xopou ie i t  renJ ionpoBonHocru  H cpaB-

HI {TCJbHO BbICOKH} I  UCXAHHI{CCKHI \ {  CBOHCTBA} I

I{3fe,-rrrq H3 0"rIoBfiHHUX 6poHs xopoIIJo c, ' lv i+iaT

13 KarIecTBe nOAIIr lnHHKOBblX AeTa"[eH |IpI ' l  AO'

BO,.rbHo 3r{aqr4re.r lbHbix } '4e"1bHbIX Haf py3Kax 6e3

: a e : a H H i i
Pexe npH] Ie l I r lo rc t  6e :oroeqHI Ib le .  - (aJ I lo '

] r r rHr ieRbre)  6pousr r  l l l apo l {  5p .AX9-a '

6 p..\^\1u9-2. B p.AXH I 0-4-'1, E p. AXtrlu I 0-3- 1' 5
p1 '1p. 

(fOCT 493-54).
Cpe4Hee npoueHrnoe coAepxaHI{e rernpylo-

ulux 3JIeMeHroB B 6poHse yKa3blBaercs B ee
uapKe. l loestueutie co,4epxauur oJloBa ao 1296
\rBe.'IuqllBaer npe]e"il npoqllocrH H TeKyqecrH
r.r TBepAOCTb, HO yMeHbllaer yAJII4HeHI'ie V
yaapHyto Bfl3Kocrb. I{lrHx noBbluiaer NlexaHH-
qecKl{e csoiicrsa H x{uAKoreKyqecrb r13,' iooJo-
BsHr icrb lx  6pous,  o6,rerqaer cBapKy u nat ixy.
CsriHeu ynyuuraer aHINQpNxul' loHHble cnolipraa
H o6pa6aruBaeMocrb pe3aHHeN{,_ Ho roHI'I)Kaer
rrexaHHrrecKHe csol'{crsa. @octfop noBbll iaer
auracf p r.rxuHoHHbte cBoi"tcrca, ueuoco-vcroff vt 't-
BOCrb H X(r.{AKOTeKyvecrs 6poHs. xereso, anrc-
ri lrglrl i  H H[Ke,tb rloBblrrla]or npoqHocrb' TBep'

Aocrb r.{ aururpplixut{ortHocrb 6pons. O.[oesHHlle
6poH:r't 4eQIlqurlt lt, u no3roMv Hx peKoMeH-

AyeTcfl  npHI!IeHtlTb TO,' lbKO B TeX C,lyqaqx'

Kor,Ia 3ai l IeHuTeJIH (6eso.noeluulte 6poust l  t l

" laTyHI{ '  
nr ' lacTN'taccbl, ApeBnJIaCTHKI'I  H Ap') He

llror,vr o6ecnequrb HaAelKHylo pa6ory.

Oco6eHHocrrn aJIIoMI{HHeBblx 6poHs t lB-

TqNTC'I BbICOKHE MCXAHHqCCKI{C CBOHCTBA H

TBepAOCTb,  HO XyA[ IHe no  cpaBHeHI I ]o
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Cra.nr  10Xf  CH. [ ,
LIATTY/I. IHHHtIM

H e .
no

cBapHbre coerHl{eHHs HMeIor ou 4o 5l rcl ' f  uttz,

no yAapHoii  Bfl3KOcTij  B l l l r lpol(oM Auana3oHe
Te\rneparyp cBapHble l l IBbl He ycTynalor oc-

HOBHOMy MeTaJlJIy. cXnOHsOCrr K o6pa3oBaHHlo

roprqHx I{ xoJloAHblx rpeuIHH y 3THI Cra.neit

Mara vn$ noJIHOCTbIO OTcVTCrByer. l l l raunye-
lrocrb yAoBJIeTBOpHTe"' ibHatl '

I{eHu roncroJl acroBoii craJl I'l p a3H blx N'lapoK

npH pa3rr.tqHoil  TOJIUdHHe J'IHCra npl ' IBeAeHbi

e ra6.rr .  V111.22.
3xoHolrtuqHoctr ltpIlMeHeHuf HI'I3KoJIefH-

poBaHHbrx cra,neft B npe.4,BapI' irerbHblx pac-
qCTAX OIIEHI, IBACTCg TAK HA3bIBAEMbIM NPIIBC-

Aelrr{brxl xoerfQnur.ieurolr 3KoHoMI{qecKoil ue'
.necoo6pasHocrH Ks, xoropttf i paBeH orHolleHHIo
orHocLITedrbHoro IIoBblirleHug npeAeJIa TeK)'-
qecTr.t K orHocHTeJIbHOMy IIOBblIIIeHI',lio UeHbl
paccMarpHBaeMof t  MapKI {  c raJ lH no  cpaBHeHHIo

co cra.ntto MCr.3. !,,rn cra.nu l5fQ sror xoaQ-
dnurreur cocraB!'iffer | ,23: wst craJltl I0XCHA-
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' [ 'a  
6, r  u u a VI  I I .23.  Mapxr  orJrr {BoK H3 ceporo qyryHa c nJtacr l lHqarul rw rpaourorr l ,

Hx cocraB t t  ceof icrea ( [OCT l4 l2-70\

\  l r N r H , r c c K l l i i  c ( ) c r i j  I r . M t ' r  i r  t t  r r , t t ' c K  r r t '  t ' l r o i i c t n : r

M a p x r r
oT,'l H lrK ll

c q  0 0

c q  l 2 - 2 8

c r {  l 5 - 3 2

c q  l 8 - 3 6

cr - t  2  t -40

c q  2 4 - 4 4

c q  2 8 - 4 8

c L I  3 2 - 5 2

L Y  , ) D - J t )

cr{  38-60

3 , 0 - i l , 5

3 , 3 - 3 , 6
' 1  9 _ l ; ,

3 ,  l - - 3 , 4

3 ,0-3 ,  r j

9 ( ]_ ' r  9

2 , 8 - 3 ,  I

2 . 7 - : 1 . 0

2 . 5 - 2 , 8

1 , 8 - 2 ,  l

,  ,_ ,  q ,

)  t \ _ r  4

t . 7  - 2 ,  I

1 . 3 - 1 , 7

1 , 2 -  1 . 6

l .  l -  1 , 5

I , l - 1 , 5

I , l - 1 , 5
1 , 3 - 1 , 8

I ,  t - 1 , 3
1 , 3 -  1 , 8

. \ l  n

0 , 6 -  1 , 0

0 , 6 -  1 , 0

0 . 7 - r , l

0 ,  8 -  1 , 2

0 ,  f J -  1 , 2

0 ,  8 -  1 , 2

0 , 8 - 1 , 2

0 .  8 -  1 , 2

1 , 0 - 1 , 4
0 , 8 - 1 , 2

1  , 0 -  1 , 4
0 . 8 - 1 . 2

0 .  l 5

0 .  l 5

0 .  l 5

0 , 3

0. i l

0 . 3

0 . 3

0 . 3

0 . 3
0 , 3 - 0 , 5

0 . 3
0 , 3 - 0 . 5

He onpe4e.ng IoTc tl

,43-22 .9

1 6 3 - 2  2 9

t7  0 -229

t 7  0 - 2 1 1

17 0-24  |

|  7 0-24, I

1 8 7 - 2 5 5

N i
F

)
: {

! i

0 , 6

0 , 4

0 , 4

0 , 3

0 , 3

0 , 2

0 , 2
n ,

0 . 2

0 , 2
0 . 2

0 ,  t 5

0 .  l 5

0 , r 5
0 ,  l 5

0 ,  l 5

0 ,  l 5

0 ,  l 2

0 .  l 2

0 , 5

0 . 5

0 , 5

0 , 5

0 , 5

0 . 5

0 , 5

0 , 5

0 , 5

0 , 5
0 . 5

6 1 2

8 1 2 , s

8 / 2 , 5

9 /3

9/:J

e l 3

9/ ' : l

5 0

5 6

7 0

8 5

1 0 0

1 1 0

1 2 0

1 3 0

1 9 7 - 2 6 9

0 ,  t 2
0 ,  l 2 9 / 3

I l p u ; r r c q a H l t q :
l .  f  -  c rpe , ra  npo ru6a  npH  pacc ro tHHH l ue )KAy  onopau l t  300  u  600 . v . v .
2 -  6ucc rc  -  M I t r l uN ra " rbHb l l - t  npeAen  npo r lHoc rH  npH  c r xaT t l l { .

3 .  f l epau re  g re  quQps r  MapKH qy ryHa  onpeAe , rnK ) r  e ro  r rH l lH r \ r a , ' I suu t f i  npeAe" l  npo t IHocTH
p a c r t x e H H H ,  B T o p b r e  -  n p N  H s r l r 6 e .

T a 6 n u  u a  V I I I  . 2 4 .  O c u o a H u e  c B o f i c r B a  J l n r e f i H b l x  6 p o H e

Ceo i i c r sa

y a elc,uil

oe s Kll i l ;, i2

o, z rcl-lxn2
<\ s o/o

r{r n 9/o
a H B K [ - - n l c , t t 2

r rp a rc l - l ,v .nz
E s rcl-lt,tt2
TnepAocrr  HB s x l - l ,u . t t?

I (oaQQHuueHr rpeHlr f l :
npH i laJI I lq t {u crra3Kr
6eg crragxu

8,58
20-30

l 4
8
3

0 ,6
34

7540
B0- l 00

0,008
0 ,  l 0

8,82
l 5
l l
6

6 -  l 0
2-3

22
9000
60

0,009
0 ,  r 6

55
20

l0-20
25-30

6 , 3

l l  2 0 0
120-140

0,004
0 ,  l 8

56
o l
z l

22
25-27
6-8
38

10 000
130

0 , 0 1 2
0 , 2 1

8,8' l
20-85
8 -  l 0
20-25
6 -  l 3
z - ' )

9150
60-75

0,009
0 ,  r 5

[ ] p u N r e q a H r ' t u :
l . ' K o : Q 6 l q x e H r b l  r p e H u f l  n o . l y q e n b l  n p H  H c n b r r a H u H  !  n a p e  c o  c r a , ' l b l o  l l p H  l r a r p y 3 K a x  1 2  5 -

75 x l ' lcuz.
2 .  Vc . rogH t re  o6osHaqenHq :  y  -  nnoTHocTb ;  O ,  -  l peMeHHoe  conpo ruBJ l c l l r l e ;  O? r  -  npeAen

TeKyqecry;  6 -  oruocure.nbHoe yAnf iHeHr.re;  rD -  ornocHTeJrbHoe cyxeHHe; aH- yAaptraf l  Bq3l{ocrb;

Tcp  -  l peAeJbHoe  l anpqx {eHHe  cpesa ;  .E  -  N toAynb  ynpy roc rH ;  H  B  -  TBepAocTb  no  Ep r tHe , ' r r c .

M a p x a  6 p o H 3 b r

_.
€
3

-_
7i

;

n

r i
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c  o . [oBgHHbrNl l . l  r l t re i i l l l , l e  cBo l ic rBa,  q ' to  3arpyJ , -

Hf eT BO3MO)KHOCTb rlo, ' lyqeHHtl tsl , lcoKoKa-
qecTBeHHblx oTJluBoK. HeAocrarxo\l  aJ' l lol{ l{Hl le-

Bbrx 6polt3 t lBJIf lercs TaK)Ke HecKo.4bKo 6oJ' lee

tsL,rcorioe 3l laqeHlte Ko3(DQfiUHeliTa TpelIHti  '

OcuoRuute cBoi ' icrBa JIf iTei l l {blx or ' loBfl I l l {blX } l

a,r lor{uHHeBbtx 6pous npeAcraB'rel l i , l  B

ra6 , ' i .  V l l l .24 .
;1.,rf l sanHeKu BKJIaAbltrteti u ccrir 'teHToB Ha-

npaB.tqrcuux IIOAiuEnHHKOB ru,4poryp6uu ua

N,racJlflHofi cMa3Ke H B HeKoTopblx Apyfux y3JIaX

rp eH rrq n p xMeHfl erc a 6 a66vtt, il peA-cra BJI rtout tl n

co6oti ir.rqrxgfi aHruOpt'txullostrutti ctl" ' IaB Ha
o"rosnHHoft tt csfiH[osofi ocHoee. Ea66Hrst l lg-
foraBJlnBalorcn no fOCTy 1320-55. B rulpo'
ryp6ocrpoeHlirlt B ocHoBHoM npHMeHflIorcs, 6a6-
Oiair,r E& u 689 Ha onoBflHHofi ocHoee (83 Ii

899'b o.nosa). OcHosHlte cnoi' icrna 6a66utos
npeAcraBreHtl s ra6n. VI I I.25. f lpogonxure"ll-
Hocrl pa6orbl noA[IHnHHKoB 3aBHcur or roJI-

i l{rlHbl 
'cnos 

6a66ura, 3arnroro sa cra.l luoii
BKJIaAbIru. Ars oroeqHHoro 6a66ura yNleHbue-

Hr.re roJIulHHbI cJIofl c 0,75 ao 0,075 ,tr{ yBe.lu'
r{r,rBaer cpox c.llyx6st 6olee qe\{ B 4 paza, no-

3ToMv 3aJtl,tBarb efo HyxHo sogl{oxHo 6o,'Iee
ronxuu cJIoeM. Ea66r'rr EB3 irro;xer npHr{eHsrbcfl
nou v lapuot i  Harpv3Ke Ha noAul l lnHHK t l
pl l  ioo- tso x f " .u lcn2 'cex.  r rc  / r  -  r ,aB-

T a  5 . ; r  r t  t t  a  V i l l . 25 .  OcHoeHb Ie  ceo f i c r sa
5a66rtros

11 : rp t i r  5a66u " ra

C e o i i c r s r

y  z  e i cx3

i  ( np t I  50 -
1 5 0 '  C )  e

xa.afcN cex'epad

E e xf/tttttz

o, z rcf/,tt.u2

HB  npx  reMne -
pa rype  (e  oC) :

2 0

5 0

7 5

1 0 0

1 5 0

K .oo@t l r q l l eH r
TpeH  r rq  B  nape

co  c ra . l b t o :

co c lrag xo il

6es  cvasx t t

7 , 3 6
0 , 0 8 0

r  0 , 5
0 , 0 5

2200
1 0 . 0

3 2 , O
2 8 , 0

I 9 . 1 )

0 ,00"1
1r .44

4 8 0 0
9 , 0

' ' t t0

I t R

1 8 , 5
1 1 , 5

R '

t 1  ?

1 8 , 2
1 4 , 8
1 0 , 3
6, .1

0 , 0 0 5

I I p r I u e q a H I ' I e .
x e ,  q r o  s  r a 6 r .  V I I I . 2 4 ;
Tenno npoBoAHocTI. l .

O 6 o s l i a q e H I l q  r e

i ,  -  xoa f r$uut teHr

T a 6 , r n q
npHMeHseMbIX A,' I f

a  V I I I . 26 .  OcHosHHe ceo f i c rea  H
npofl 3BoAcrBa pe3HHoBblx urAe.rNfi

Ha3HaqeHHe  pe3HH,

o6u{ero MauIHHocrpoeHHtl

ll pege,r
n p c q H o c T l l
n p r  p a 3  -

I-r bl Be '
t< f 

'c,ttz

'10
35
50

50
50
55

60
I U

90

Teuneparypa
cryx6u,  "C

Or -30 Ao +50

Or -80 Ao-"b.90

HassaseuHe  H  xapaKTep l ' l c r uKa  pe3 I IHb i

Peer.tHa o6qero Ha3HaqeHHq A,'If i  Bo.u,bl' c, 'Ia-

6ux pacrnopoB KIIc!'Ior H ule.no'{e11 (20/s):

lvlgf Ka fl

cpe4ueii rBepAocrl'I

noBbI[IeHHOft reepAocrti

Ten,rocrofi xal Pe3IlHa:
N l f l f  K a q

cpe4ueft rBePAocrH

noBbIIxeHHoli meP,{ocru

Mopoaocroft I(afl Pe3llHa :

Mfi IKAf l

cpe4uefi rBePAocrH

froBbrIxeHHOfi reepAocria

trlac"ro- l l  6esaocioiiKas Pe3hHa:
I \1qf  Kaf l

cpe4ueii rBep,u,ocrH

noBbrIrIeHHOfi rnepAocru

Pesuria c rloBbiueHHoii uacrro- I i 6eH3ocroii-
KOCTbIO:

Mf fKa f l

cpe4Heii rBepAocrli

rroBbllleHHOfi rnep,u,ocru

30
45
45

T nep4ocra
n n  I T T o n v

35-50
+D-OO

60-80

35-60
50-70
65-90

30-50
45-65
60-80

30-50
45-65
5D-dt)

35-60
D C - i O

70-90

I I

I I I

I V

B eoa4yrunoil
cpe,qe or -45

Ao tttu

Or -30 ao *50

35

50

Or -30 Ao +50
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Jrc l i l re  g x l - lc , t t2 ,  c t  -  nwtef inag cKopocrb
s .u lceK.  f lpr  nour , rure l l r r , rx  re l rnepar) 'pax Nro-
ryr  npHMerrqrr ,ca cBlr r ruoBbre 6a66urs,  o l l -
I IaNO Or{H I te IUOfyT t }btAep}K}rBarr)  6Onr, r r t tx
nar l )y3oK (pu =: .60 rc f  . .u lc#-cerc) .  I lau6o;rce
3(FltcxrlsHLIr,r 3an,rerrH'fenett 6a66ura D83 ss-
r ' r f lercf l  csul ruoebr i i  6a66ur EK2.  Ero 3a,1 l t -
Balor Ha BKr'raAbuuH 'roHKHr{ c,qoeM (ne 6o-
.nce I  .u .u) .  B raxux yc"r toBr i f lx  oH xopoluo npHl la-
6atr,rsaercs H o6ila1aer surcoxoii usHocoycroii-
( r r lBocrb io.  Ocf iosHI ' te  ( lH:uuecxue cBofrcrBa
6a66lr ra EK noKa3aHbr n ra6, ' r .  VI  I  I .25.

Bo nxnaArrurax r1'p6uuHbrx HaltpaB,rrlolr{Hx
no,trurHnHHKoB Ha soAqttori ci\ra3xe, B yn,'Iortre-
HHffX Jolracreil pa6OUlrX KOJTeC Il , ' IOIaTOK Ha-
npaB.:rflouelo annapaTa noBopoTHo,'roilacTItblx
ru4poryp6uH, a raK)Ke B pflAe ApyrHx y3,'tots
nprr \ reHf lercg pe3uHa. Texuuqecxar J ' IHcroBat l
pe3ltHa Bbrrro"'rrrf lercrr i lo fOCTy 7338-65,
pe3HHoBbre urrypbr  -  no fOCTy 6467-69.
OcuosHlle cBoiicrBa r.r Ha3r.rarreHrre pe3HH, iIpIi-
I \ leHre\ lbrx B N{a[ IHHOCTpOeHI, tH,  I IOKa3aHbl

e ra6.'r. VI I I.26. Bx,ra4ururn pe3HHoBbrx Ha-
npaB.rfl lotqnx rloAuHnHHxos o6lrqHo H3foraB-
drrrjBalorcfl H3 pe3uHbr fpynrt I u IV, yrIJIorHe-
Hur -  H3 pe3nHbr rpynlbr  IV.  , r lucronaq Tex-
Hr{qecKag pe3HHa BbrnvcKaeTcq t IpoMbrrxIeH-
rrocrbro B BHAe lr.rracruH H pyJloHoB. Paslteplr
"nucrogofi TexHuqecKoii peauuur AoJr)KHbl coor
BercrBoBarb -vKa3aHHbrM s ra6r .  VI  I  I  .  27 .

T a 6.r H u a VIII.27. Pazuepu itJl[ rncrosofi
rexHHqecKofi peaxHrt

/ {nnHa
lIIupr-iHa

To.uit{uua

T a  5 .n  N u  a  V I I I .2B.  [onycxaeuue
oTKroHeHl{q r lo TonIrIHHe peSHHbl

To, r  u l l r t ta  nJ- racr l l l rb l ,  . l { . v To" ' tu l r rHa pyJroHa, xt t t

.do n ycrcae -
l toe oTKJIo-

H E H I I C

I - l  o: r t  l r  sans-
I I A f

AonycKae  -
MOe  OTKIO-

I I C t I l t e

9 0

; j , 0

4 ,0
5 , 0
6 ,0
8 .0

1 0 , 0
r  2,0

- + 0  3

- O  J

* 0  4

*  0 ,5
- + 0  6

+  0 , 8
+ l  n

- r  l , l

9 0

3 ,0
1 ,0

5 ,0
6 ,0

{ -0  4
-r- 0,5
-+-O A

- r O  7

-r-O R

f  I  t l

- + l 9

- f  1 , 4

8 ,0
i  0 ,0
12,0

500- I 0000
200-t750
0,5-50

-_tofi-vcKaeMbte oTKJIoHeHnfl rro To,'ru{Htre, ycTa-
r.{aBJuBaeNrbre fOCTolr 7338-65, np}tBe.x,eHbt
l  r a 6 , r .  V I I i . 2 8 .

Pa:uepur ruHypoB KpyrJrofo u nprMoyro.r rb-
Horo ceqeHrrii lr nonycrnMr,re orKd'loHeHLIs 3Ttix
pa3r,repoB \.craHaB"rirBaer |OCT 6467 -69
( r a 6 . r .  V I I i . 2 9 ) .

'\p.l,rnpooaurrbre pe3uHoBbre MaHlKerbr c np-v-
i*i l i l lorr Arrra yn"rtoTHeHHq BaJroB BbrllycKaroTcf
no fOCTy 8752-70, pe3uuoBbre yrrJrorr{Hre,{b-
Irbrc \lall)I{eTbr H BopoTHHKH AUaMeTpor\{ .4o
500 ttu A.rttt BCex nlteBMarllqecxnx ycrpoilcra
perraMeHrnpoBaHbr fOCTorra 6678-53, yuror-
HHTe,rbHbre r\laHlKeTbt H BopoTHHKr{ Ar.raMeTpor\{
,Ao 300 il. l t A,IIf l rHApaBJHr{ecKHX ycrpoftcro
BbrnycKarorcrr ro |OCTy 6969-54.

Bry;rxu qanQ HattpaBJrflroulux JrorraroK,
HMeloulue BoAqHyIO cMa3Ky, H3fOTaBJrHBanTCfl
H3 ApeBecHocJroucrofo rrJracrnKa MapKH AC|I-E
(|OCT 8697-58), npHforoBr'reHHoro H3

l9 . 'I . f . EpoHu-rrefiu

-+  I ,3

T  a  5 . r  n  ua  \ . /1 I I .29 .  Paamepu ceqeHr f i
rrrHypoB

"rrHcroB 6epesoeoro QaHepHoro unoHa roJIUlH-
rroii 0,3-0,6 i l i l ,  nponllraHHofo cfleql{aJIb-
HbrMrr ci\{oJra\lu n cnpeccoBaHHofo npu eltcoxoft
reNr[eparype noA AaBJreHrIerl OKo,ro 150 rcf lcnz.
Texuuqecxlre cBoficrBa ApeBecHo-cJIoHcrblX
nJiacTHKoB pefJIaMeHTlIpoBaHbl fOCTou
8697-58 r{ crteuuaJr bHbrMu rex H }tqecKr.rMr.r ycJro-
BHq I \ {  H.

B ilrexaHri3Me rroBopora HarIpaBJIflIoulnx
JronaroK B nocJleAHee Bpelutl HaxoAtr [pHMe-
HeHHe CaMocMa3blBauqHect BTynKH H3 Kan-
poHa r{ KaflpoHo-rpaQl.{roBblx cueceft.
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7. Vcronnc rPaHcnoPrl lPoBKH
rHAporyp6nHHoro o6oPYnonaHHc

HA MECTO MOHTAXA

Typ6uuHoe o6opy.u,ooauue rlrApo3JIeKrpo-
crauurif i Aonx{Ho npoeKT}IpoBarbcs Taxl' l l t l  o6'
pa3oM, qro6st .ttto6oil y3eJI ruApoarperara N{of
6urs .zlocraBJIeH (ue.nl.txou Ltlrv rto uacrru)

P s c .  V I I I . 7 .  B e p x H a a  q a c r b  r a 6 a p n T a  x e . n e 3 H o -
. lo io*"o.o cocra 'sa (v -  ypoBeHb roJloBKH pe;r lca) :
ov i p raHue  ra6apu ra  l -T  AonycKae rcq
ToJ'r tKo nocJle coorBercrByloulero nepeycrpof icrBa
HJ.IH yAaneHHg no. [ ,KocoB cTponHn u cBecoB Kpbl [ l
l ra Bcex cTaHII l lsx x(e. I Ie3Hblx Aopor;  oqepTaHHfl

n  - .  -  r a6apu ra  I  4onycxa rcTc t  B  Kax { -

ao r r  o rAenbHoM c . l yqae  c  pa3peueHHr  M f lC

Ha MOHTaXHyIO n"'IOqaAKy XeJIe3HOAOpOXHbll\ l
rpaHcnoprotrl. TpaHcnopTI'IpoBKa AeTaJefi rHA-
poryp6r.{H BOAHbIM nyreM, no uoccellHblM Ao-
poraM H T. A. AonycKaercg B HcKJIlOqItTeJIbHblx
c,'ryqaflx, 3KOHOMI{qecKn o60cHoBblBaeTcg H
oroBapHBaeTcfl cflequaJlbHblMH ycroBHqMI't.

BosMoxnocrb npoBo3a y3J'IoB fHAporyp6HH-
xoro o6opyAoBanHfl onpeAeJlsercfl ra6apurou
npn6.nnxeHua crpoeuufi y ra6apHrou noA-
BH)KHofo cocraBa. 3tH ra6apnrbl yrBepxAellbl
foccrpoeu CCCP (|OCT_92i3_8-q9) Als o6ureft
ceru xeJle3nbtx /Iopor CCCP. la6apurolt no-

290

nBI { }KHOIO cocTaBa Ha3b lBaeTC9 r lpeAe 'nb l loe

nonepeqHoe K nyTI'r  oqepraHHe.'  B KOTOpOI\{

,loJIi,KeH noMeilrarbcfl noleuxnoii cocraB KaK

B nopo;' I(HeM, TaK H B rpy)KeHoM cocTotl l{HH'

ycraHonleHHtt i l  Ha IIpf l l \ loM fopl.{30Hra' lbHoM

N  v T H .'  
B coorsercrBnH c fOCTou 9238-59 s CCCP

Ir p H MeH tt Iorcs ABa ra6ap ura noABI'tlKHoro cocra Ba

t -T s T (pnc. Vl I I .7). f lepsstft-Arl. l noABHlKHoro
cocraea,- o6paur,arculef ocg ilo Bcefi cerll )Kexe3-

Hbrx Aopor CCCP, aropoit - AJII JIoKoMorHBoB
H BaroHoB, KypcHpyloulltx TOJIbKO IIO OT'X,e'rlb-

HbrM peKoHcrpyHpoBaHHbll\I yqacrKaM'
Jl.ns noABu>xHofo cocraBa, AonycKaeluofo

x o6pauleuulo KaK no cerH )i(eJIe3HblX AOpOf
CCCP c xoleeii 1524 uu, raK H no )KeJIe3HblNt

xoporai\{ :apy6exHux crpall c xo,reefi 1435 ttu,

PHc .  V I  I  I . 8 .  BepxHaa  qac rb  ra6apu ra  )Ke " l e3Ho-

Aopox{} Ioro cocraBa (v -  ypoBeHb roJ ' IoBKH perbca'

T

ycraHoBJreHbl  oco6ue ra6apuru 0-T,  01-T '

OZ-f u 03-T, Koropble nN{elor yMeHbureHHble

Da3MeDbI no cpaBHeHulo c ra6apurol t  i -T

i p n c .  V I I I . 8 ) .'  
TpaHcnoprHlrfi Bec y3JIoB u Aerarell ff i .npo-

ryp6lln H f HApofeneparopoB Moxer Aocrll-
riir 200-250 m. Taxue Aerarllt AocraB'IflIorcfl
Ha Mecro ycraHoBKI',I Xe.[$HoAopoxHbIMI{ n"lar-

$opnaaun unu TpaHcnoprepaMl.r' Kparxue rex-

HUqecxue AaHHble >KeJIe3HOAOpo)KHbIx fi"lar-

OopM H rpaHc[oprepoB np]rBeAeHbI g ra6'r '

V I  i I . 3 O  U  V I  I  I , 3 I  .
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l0 000
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21 000
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950
950
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950

950
900

292



8. KParxue cBeAeHHs
o rHAporeHeparopax

Pa3el t rue ru lporyp6ocrpoel iHt l  t rp l l l ]or l l r
l i  ror{ } : ,  t l ro  f  l i . lpoarperar  Bce IJaulc I laqt l l la}or
r rpoeKr l lpoBaTb KaK eaHl lyK) Nla l t lHl ry '  R KoTo-
po i t  xoHc rpvKTHBI ' l b l e  Bb l l l o , l l t c l l l l t l  TypO l l l l l ' l  I I

f c l r epaTOpa  Becb \ {a  c l l ' r l b l l o  B i l t l f l K ) r  ' ' l p } i f  I I a

tpy f  a .  l (oncrpyxropy  ruApaB" l l lqecKo l {  ryp-

6uHr t  BCe qau le  npHxo l l t rc t t  c ra , ' IKHBaTbct l

c  Bonpoca i l l l l  npocKr l . jpoBaHHf l  fu l lpo fc l lepa-

TopoB,  nu6opa Hx xoHcrp-vKr t l l l l l b lx  ,cxc l \ l  
i l

ocHoB Hbr  \  3 r re l )  re r rqec  K l l  x  n  apaMerpon '  f1  p  I t  ou t -

TO"TIHEHI I I I  TCXHHKO.gKOHON' IUqCCKHX CONOCTAB'

. reuu i l  vc raHoBoK c  pa3. r lHqHblN{H TH, I Ia \1 r I  Typ-

6irn eecrnta qacro Bo3HHKaer ueo6xo,l l l t t tocrl

B Onpe.I.eJIeHItH He TO"IbKO OCIIOBHbIX napaNIeT-

poB reHepaTopa,  HO l l  e ro  Tex I IHKO-3KOt loNI I l -
r recK l jx  noKa3areJ le i i  -neca,  TpyAoer l l ioc rH

Il3roToBJeHufi l l  cTol ' l r ' , locrH.

Hsxe nprtBoAtlrcq HeKoropble l laHHble IIo

rH.{poreHepaTopa}1, Heo6xoAHr'tble A.II t  npeABa-

pHrer ' rbHofo  nu l6opa ocHoBHblx  pa3MepoB l l
OUeHKH TeXHHKO-sKOHOM14qecKHX nOxa:are ' re i i

ruApoafpe faTa H f l l j l posHepreTHt lec l (o fo

6 r o  K Z .
(oncrpyxrnBnble cxeMbl reHeparopoe. B sa-

BHcHt \ loc r t l  o r  xoucrpYxru l t to i ' t  cxeMbl  a f  pe-

raTa r l t . lporeHepaTopbl Ivlofyr 6urr l  eeprrlKa,r lb-

Horo I. I  roDH30HTaJIbHoro r14na. B noc.re. lHee

BpeMs e CCCP rz sa py6exol\ '1 Hau,' iH pacnpocrpa-

HeHI4e Xa[CyJbHble  rHAporeHeparopL ' I '
B sa gucl.tvocrt{ or l\{ecrop acno,'lo)KeH H t{ IIoA-

nr rHHKa BeprnKa, lbHbte  ruAporeueparop l t  6 l t -

BaloT r loABecHble, B KOTOpblx noAnflTHHK ycTa-

HaBJIHBaerCt  BbI lUe poTopa,  H 3OHTHqHble '  B  xo-

ropblx noAIIf lTHHK pa3l\ leulaerct I IOA poropo]\I

Ha c[euua,rtbHoil  xpecroeuHe vi lA IIoAcraBKe

(rar uaaunaeuoit oi lope narlt) ,  onuparcureticn

Ha KpbllxKy rnlporyp6uHu. I4ir ' terorct KoHcrpyK-

uHH arpefaToB, rAe roArqTHHK pacl lorl-araeTcfl

HenocpeAcrBeHHo Ha Kpbt tuKe ryp6nHu.  3oHruq-

HOe HCno"' lHeH14e rHApofeHeparopa ro3BOrqeT

yMeHbruHrb o6utyro Bbtcory fHApoafpetara. 3oH-

TUqHble reHepaTopbl I{a[Ir ' lH rxl. lpoKoe npHMeHe-

Hr {e  B KpynHbIx  H i ' l3KOHanopHblx  rHApoarpe-

raTaX' r{TO i lO3BOJ'If leT yMeHbluHTb pa3Mepbl

nepxHeft xpecToBItHbI feHepaTopa' B BblcoKo-

I {a i lopHbtx  a rpe tarax  npHMeHeHHe gouruqHot : i

KOMnoHoEKH ofpaHHql{BaeTctl  Bo3MO)KHOCTflIUH
pa3MeueHt rn  onopb l  n t l rb l  H  noAreHeparopuo i i

xpecroBHHbt  B  u laxre  ryp6nur ' t  6e :  yxyAu leu l tn

),c,qosuit o6c,ryxueaHHfl rHAporyp6llHuoro o6o-

p-vAoBaHHf l .  B  saeucsMocr l t  o r  Ber I lqH l {b l  npo-

r u6 a s an a r HAporeHep arop bl c H a6>KarcTcfl  oAI I  l i \1

HJIH .1Byrlf l  I Iaf lpaB"rl t louII4MH rloAlxunHHXalvlH'

BCTDaHBae\{bl l \ ' tH B BepxH}oro } l  HH}KHIO}O KpecTo-

BHHbr .  I lo ,nnqrH l lx t l  
-  

I t  noAuHnl lHKu ruApore-

neparopots B noAaBnflIoulert 6o.nlurI4HcrBe cJIy.-
TIACB tsb INO. !Hf l }OTCf l  CCfN{CTITI Ib I [T t - {  HA ) ' I iHAKOI I

r rac.nqt to i r  c l ra3Ke.
Onpe.qe.neHue ocHoBHblx napamerpoB H pa3-

MepoB reHeparopa.  f r rgpoarperarb l  cHa6xanrcs
rpex$a: t ts tuH cHl txpot t l tb l l \ lH teHeparopaNl l l  f ie-
pe\reHI loro roxa (arperar l r  c  o6paruMbl l \11{  f  HApo-
\ rau rHua i \ r r r ' -  t \ I o roJ l - renepa ropa l ru ) .  Oc t tos -

I lb l l \ l  l l ' l  CX I I  Hr leC KHI \1  l l , la  I t  l l  t ) t l l  I r  f  I IApOf  eHep aTOp a

flB,,rf l torcff :  l \ loUIHocrb P.1,, l laI lpf l i+ieHHe UA', cKo-

pocrlJ BpaueHHs t l ,  t ioa($ttuuettr i \ lot l \-

i rocru .ns ,1, xoatp, lruuueti  r  tro"le3l loro lei i  -

c rBur I  1 l  l r  l taxouo i t  \ lo r leHT porop i l  GD2 '

Oct rou t r t , t l t l i  p i l3 l \ lepar l t I  r l l . r lpo l ' c I Icp-aTOpa f lB-

. : I f l roTc t l  AHaNCTp pacTo l lK l t  cTaTopa D i  l i  I " I14 t la

r r x ' r H s l t o i i  c r a J t l  h .  B  n p J I i ' t l t l i c  n p o P l i r l l p o -

Ba l l l t t l  re l lepaTopOB BMeCTO i lHaNleTpa. , l J ;  gacTt ' )

npHr \ l c l l f l c rc r l  I Iapa l le rp ,  Ha3b lBaex ' lb l l l  nor loc-

H Ul\r .le.rlcH Hel\1:

N D ;

rne  9p  -  q l tc , to  no" i l rccoB re  Heparopa.

f lp t t  t to r t l r l ra , r lHo i i  cKopocru  Bpa i l reHi l f f  l l

l rac rore  nepeMeHHofo  roKa 50  ? t !  noJ locHoe

J.e , ' reHue B c r t  qHcd ' ie l lHo paBI io  o t ipvNncr i i  cxo-

pocrrr poropa n ulcerc'.

, .  ,  j ! ! t  gP :r: !L .  i , , i ,  (vgt.33)'  
2p b(J bU

nocr ioJ lbKy,  KaK l l3BecTHo,  B  c t l l l xpoHHbl \  Ma-

ur l l l {ax

2160 6000
9 6

n n

f lepa l t l t  3 rano\ l  npoeKTl {poBaHHt  fuApofe '

Heparopa ffBiI f lerct l  usl6op nor' l locHoro . i leJIe-

Hr4 f l 'C  I { .U ,J I l {Hb l  aKTHBHoi i  cTa" lH 11 '  H t txe

IaeTcfl  N{eroA onpeAeIeHl' I t l  3Tl ' tx BeJIIIql lH, Ha-

urej lruui l  npI{MeHeHHe Ha 3aBoAe <3nexrpocttna>'

!, .nt pacuera reHeparopa BBeAer\{ Ber' l l lquHy'

x a p a KTep H 3yloluylo cTeneH b Hcno,r b3oBa H li tl a K-

,ugHoro^ o6lerua 3f leKTpHqecKoft Ntarul iHot '  3ra

BeJt ur{u Ha, I{ a3btBae1{at xoaQQHUne nrolu }ictloJl b-

30BaHHfl,  ol lpeAe!' l f leTcq no QOpMyJIe

P11
\, : 

D2ir tn 
,

( \ ' i  I  I . 3 2 )

( v l  I  I . 34 )

r4e P,y - aKTIBHag, vttr lr l  nor ' lHatl  Ka)K]' iUaqCf

NIOUIHOCTb COOTBETCTBC}IHO B KBM HJ'JH KgA|

I? - HopMa"' lbHafl  CKOpOCTT'j  BpalqeHutl pOTOpa

s o6l.iluu.
flpu D; H lt, 3aha:HHblx B ,r, Ko3@HUl'IeHr

HCrroJIb3OBaHAn I\ns, KpynHblx rHAporeHeparo-
DOB JIeXHT B npeAe,' lax 4-7 - owaKo 3HaHHe Be-

, , IHIJI, IHbI C CUTC HEAOCTATOqHO AJIg OIIPCAC"IEHHfl

pa3NlepoB rHAporeHepaTopa: r lpH OAHONI l l  roNl )Ke

r r ra , {eHu t t  Ko3mnq} teHTa Hcnor ' lb3oBaHHf l

r\ ,rolKHo BblnotHI{Tb MauII ' lHbl c pa3l lblMll  COOTHO-

u e H H r M r t  l y  u  D i f t \ .
AHa.nus  Bbt l loJ ' IHeHHblx  KoHCTpyKUHH I lo -

Ka3a.{, qro A,I iq MOUlHblx 6ltcrpoxoAttutx'

a TaKx{e A, '1f l  BecbNIa Moul.Hblx f  l lAporeHepaTopoB

cpe4Hei i  cKopocr l {  Bpa i leHHt l  oc l loBI lb lNI  pa3-

NrepoM,  o fpa l i l i r l l iBa Io i l I I4M TpaHCnopTHpOBKy

craropa no xeJ'te3Hoii  lopore' tR,r l f lercf i  AJluHa

aI(THBHoii  crart l l  .  f loarouy AJlf l  TaKlix NIaul{} l

crapalorcn Bbt6l{parb Haul\ lel{blxyto AatlH}'  t l

c o o r B e r c r B c H I I o  t t a u 6 o l s u r u i i , t t i a u e r p '  B e ' r u -
' t t t t t a  D , ,  B  C B O I O  O t l € F € , l l l ' ,  O f p a l t t l t l t l B a e T C f  \ i C -
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A, ' I t  Bb lno . {HeHI rbrx  MaruuH c  u ]HxToBaHI ib lM
(Ha6pauHnrur  r . r3  o rAe, lb r {b rx  uTaMroBaHHbtx  ceK-
ropoB ro"'ruurioi.i 4-6 uu) poropoNr u D t) 5 a
AOnycTHr\larr Bc,rr iq14Ha up coCTZBa'rf l€T 120-

! ' loBu q Nilt o6ecne,teH Itf l Nle xa H Hrtec xoii n potl -
Hocru poropa npl r  le f icrn l ru qcnrpo6exHulx
cuJr, on peAeJI f l eMbrx ne,tn.ttr uofi oxp yx noti . l l  l t-
uei ruoi i  cKopocrr  r ia  l lHar \ {erpe pacrot tKH cra-
ropa  n I r r  pa3 foHe :

a D ; n n
L,p 

Uia. r r , 'c , ' r . .
(v r  I  I .35)

I IOJ lHC I { l { b rX  OTeqeCT I l e r {Hb lX  reHepaTOpOB nOKa-

sai la  ua puc.  VI I I .9 .  f lonrccHoe AeJIeHHe npx-
Meprro nponopuHoria,rrbHo KopHro r{eTBepTofi cTe-
neHH H3 -VAenbHOfi MorlHocTr.r Ha I no.nrcc:

4  [  p -
r :  (B - . -  l0)  1 /  -++ c i l .  (VI I I .36)

l' zp
MaxoBoi i  MoMeHr poropa reHeparopa Mo)Ker

6urru npu6nuxeHHo onpeAeJIeH ro Qopuyne

GD2 :  rcsno1, 's  l , ' t .nz,  (VI I I .37)

r1e k ;.2 4,5-:- 5,5.
I(oa$SuuseHr IIoJIe3Horo aeiicre14e coBpe-

r\{eHHbrx Mot]-lHbrx rHApofeHeparopoB IlpH HoMH-
HaJrbHbrx Hafpy3Ke lI cos Q ,tleiKl.lr B npeAenax
0,96-0,98,  yBernqnBalcb B cropoHy 6ontruux
nouluocreil .

P s c .  V i l I . l 0 .  P a a l l e P r t  c r a -
Topa rHAporeHepaTopa

fu4poreHepaTopbl, BbtnycKaeMble 3aBo.l lo\1

<3,rexrpocnJIa>, N'rapKttpylorcff  c yKa3aHuel\ l  Hx

THna I.{ OCHOBHbIX OnpeAer'I f l IOI{HX pa3l\ lepOB'

Tax, o6osHaqeHI4e <feueparop CB--1 500/200-88>
03Haqaer:  feHepaTOp CI , IHXpoHHbIH- BepTHKanb-
usrfi, , luauerp pacroqKu craropa 1500 c,lt, .4JIHHa
aKrHBHoii cra.rlll 200 cu, quc,'Io nortocos 88.

HapyxHue ra6apntu feHeparopa cJ leAyer
oueHHBarb no aHa"'Iofl lH c AaHHbIMI'{ ,U,rq yxte
BbrnoJIHeHHbIX N{a[II4H (ra6n. VI I I.32 LI
p n c .  V I I I . l 0 ) .

T a 6 , r n q a  V I I I . 3 2 .  P a s u e P u  ( Y  u u )
craTopoB HeKoTOpHX BbIIIyu{eHHb'lx

r l r  Apo re  Hcp  aTop  a
I u a n e r p
K O p  n y c  a

T,cn
! ,  1 .  CM

lCCa,-

cranu ll oT l\louIHOCTtt na I Ilo"rrcc

294

0,1 1,0 10,0
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P t l c .  V I i I . 9 .  3 a s l r c u M o c r l  n p e A e n b H b l x
3HaqeHHti  noJI locHol .o Ae! ' IeHHt T I I  AJIHHbI
axrueHol i  cranu 11 oT Mou{HocTH Ha I  no-

nrcc

145 nlcerc npil o6oAe poropa, BblnorHellI loM H3
JrerHpoBaHHbrx cra! ' Ier l ,  u  160-170 u lcerc [ ,nn
feHepaTopoB c KoBaHblNl l l , lu co6paHHbIM l '13
ueJ'rbrx .qHcKoB poTopoM.

ilocxo.l lxy npH HoMHHaJIbHoii cxopocru
BpaqeHl.tf l 

" 
: or, oqeBHAHo, qro

ap

6 '
n ^

r1e hp: 
+ 

-  Ko3QQHuHeItr  pa3roHa.

Onpe,qe,rirn TaKUM o6pa3or,{ T l{ 3.aAaBullcb
BenHqiHoft C, nerpy4uo onpeAenrlm 11. Vuuru'
Bafl Ma,' Iylo BeposTHocrb pa3ioHa, npoeKrH-
poBUtI.IKH reHepaTopoB nocJIeAHee BpeMtl pe.

KOMeHAyIoT npu onpeAe,IIeHlll{ T B\lecro tlo,'1Hol',l

BeJrHr{rrHbr xoa{xpuuneura pa3f oHa k p noA-

c r a B r f l r b  k p :  1 , 7 5 .  ? t a  B e , l H q H H a  u u 6 p a H a

no pe3yrbTaTaNI pacrleroB MHoTHX l\ lauHH I{

o6ecneql4saer tso3Nlo)KHocrb KparKoBpeMeHHofi
pa6orst poropa B yc,r loBrlf lx pa3roHa, npI4qeM

B 3roN{ cryqae ,qeQoptuautlq poropa noA Aell-
crBueM ueHTpo6exHblx cHr' l  He [peBblcHT BeJII{-
rrHHbl Bo3Ayrl lHoro 3a30pa, a HanpgiKeIIHtl  B po-

rope -  npeAe, Ia  reKyqecr l l .' 3asuc l lN . {ocrb  
npeAel rbHb lx  3HaqeHHf i  I Io -

, ' I IOCHO|O neJIeHHfl T Lt AJIIIHbI aKTHBHOti

cB- 1500/200-88
cB- 1400/250-48
cBo- 1690i t75-64
cB-1450/300-607
cB- r500/ 170-96
cB-660/165-32
cB-663/ 100-407
cB-795i 330-327

17  100
t3 600
19  100
14 500
17 000
7 600
7 700
I 200

3400
3280
3450
3950
3 1 0 0
3000
t720
3 0 1 0P 1 1

, .

rf iAporeHeparopoB

A,TI'I BbI-



Onpeqe.neuue Beca H cronMocrn rereparopa.
B ra6"n. VI I  I  .33-VI I  I  .36 AaHbt Beca H y.u,enb-
l rb re  cToHMocTLr  ropH30HTaJIbHblx  H BepTHKanb-
Hbrx rHnporeHepaTopoB B 3aBHCI' lMocTH OT MOUI-
Hocrx II  cKopocru BpaureHl. 'rR poropa. f lpu nolu-
3oBaHHH ra6luuar' lu cJleAyer yqecrb, t{To Ho-
l\ lHI. laJtbHbre HanptiKeHUg, I IpHHIl l l raBu]f iecq npH
pacqeTe cepHl r ,  cocTaBIqM:

qecru oKoflo 3090. lu4poreHeparopbl 6o.nlureft
NIOrL(HocrH pacctII. lTblBarHcb ua- xoaQtQuuHeHT
Da3toHa 1,9 c sanaconr 5-10% or  npeAeJla
reKyqecru.  Bnssune npnunroi ' i  paaroHHofr
cKopocrH arperara Ha Bec f I ' IAporeHepaTopa
Moxer 6orru 

-yqret{o 
nolpaBoqnblM xog$Qn-

IIHeHTOIU, 3Har{eHHq Koroporo IIpHBeAeHbl
e  r a 6 r .  V I I I . 3 8 .

Moqroc rb  P  17  a  Mea  <20

l l a n p q x e H n e U r z x e .  6 ' 3

<75  <  175  <600  >600
1  0 , 5  1  3 , 8  1  5 , 7 5  2 0 . 0

Ec.qH Halrpt>xeHHe npoeKrHpyeMoro reHe-
paropa oTJIHqaeTCfl OT CpeAHerO, B noJly-
qeHHyro BeJIIrqHHy Beca reHeparopa crelysl
BBoAHTb nonpaBKy, oilpeAe,' lRelltyrc IIo ra6l-
\ / t  I  I  .37.

flpu pacuere BecoB rnApofeueparopoB Moul-
Hocrblo lo 175 Mea 6srn npuHqr roaQQuuueu'r
pa3roHa 1,8 l t  sanac B porope no npeAeJIy reKy-

f lpu pacnonox{eHuu noAnflrHllKa Ha KpblulKe
rvp6usn Bec 30HTI, lqHoro reHeparopa oKa3bl-
sabrcs wa7-10% HLI lKe,  qeM npH ero pacno, ' lo '
)KeHHU Ha HHII{Heft KpecroBHHe.

OcHosHtte AaHHbte HeKoropblx rHAporeHe-
paTopoB, npoeKTl.IpyeMblx H BbIny_[ieHHbIx 3a'
ioaoir <3lerrpocl.tJla> [INi. C. M. I(upona, npu'
Be.r reHbi  e ra6r .  VI I I .39.

f  a 6 " ' l H u a  V I I I . 3 3 .  B e c a s  m u y ' l e r b r H e c r o n M o c r u  B  r b l c .  p A o l  m

ropl{3oHriLlbHblx nl{AporeHeparopoB Molr{Hocrblo 5-25 Me a

Nlou luoc r t ,  Maa

Cxopocrs
B p a u l e H H q

o5 I stun B c c
I { C T T O

O n r o e a q
qeHa

z a l n t

B e c
HCTTO

Bec
TIETTO

OnroB  a  s
I{eHa

s a l m

l l ' i ' -
| ,,:ff" i"*rX | **" | :fr;

83,3
88,2
93,8

100
t07
I 1 5 , 4
125
136 ,4
150
167
I  87 ,5
200
214
250
300
375
128
500
600
750

r 000

t17
tt2
109
106
104
100
96
o ?

BB
84
80
75

0,72
0,72
0,72
0,72
0,72
0,72
0,72
0,72
o , 7 9

0,72
f i 7 9

0,72
0,72
0,72
0,725
0,74
0,76
0,77
0,78
0 , 8
0 , 8 l 5
0 ,84

205
196
t92
185
lB0
t75
t67
160
152
t42
130
120
l 1 4
109
98
90

60
48

0,72
0,72
0,72
0,72
0,72
0,72
0,72
0,725
0,73
0,74
0,75
0,76
0,765
0,77
0,78
0,80
0 , 8 r 5
0,83
0,84
0,86
0,88
0 ,9

285
268
258
248
240
230
220
2 1 0
200
l88
L I J

160
155
150
135
122

0,72
0,725
0,73
0,735
0,74
0,745
0,75
0,76
0,765
0,775
0,78
0,79
0,795
0,8
0,82
0,83
0,85
0,865
0,88
0,9
0 ,91
0,935

350
330
3 1 5
300
290
268
265
255
242
228,
215
200
194
lB5
170
r50
140
l . 1 D

1 2 7
l 1 7
1 0 5
8 l

o 7 4

0,75
0,755
0,76
0,765
0,77
0,775
0,78
0,79
0,80
0 ,81
0,82
0,825
0,83
0,84
0,86
0,88
0,89
n q
0,92
0,935
0,96

405
380
367
352
340
aq7

3 1 3
300
288
Z I J

258
240
232
222
200
185
168
160
t ( ?

I  A q

t25
98

0,76
0,77
0,775
0,78
0,785
0,79
0,795
0,80
0 ,81
0,82
0,83
0,835
0,84
0,85
0 ,86
0,88
0 ,9
0 ,91
0,92
0,94
0 ,96
0,98

7 l
6B
63
55
.-o

50
A U

40

B5
BO
77

l 1 5
1 1 0
1 0 5
o (

82
65

35
28
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