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l-naea I. O6que $eAe r u mex4uwcxue xapaxmepu.muKu

fiaea I

oErrIr4E CBEAEHnS
I4 TEXHI{tIE CKI{E XAPAKTEPI4CTI,IKI,I

Co3aaHne BnelopoxHfi(a ,rlyA3-969M rccHo c''-
3aHo c licropnqecxr,rMu co66rrnrMx, npoucxoanBlxnMlr
B 50-x - 60-x ronax renep! yxe nponroro !ena.

B ro BpeM, CoBercxliii Coro3 oKa3brBan Marepua,rL-
rIo-rexHu\ecr{y}o no!!epxl{y }ommqeii Kopee, ucnorL-
3y, cnryaqnro Anr ncnLrrarfifi loer{Hofi rexrrskx B pe-
arbHlrx ycxoBnrx 6oeBlrx AeiicrBrii.

B xoAe ncnbrranxfi, B ,{acrHocTt, BlttcH,roc!, vro
HalnrM BoopyxeHH6rM crnaM Hcllocracr He6onr,rroii
l{arnnHH, npeAHa3HarrcHHot Ane rpaHcnoprxpoBI{n
fpy3oB Ha 6oeBLre no3nqsx x cnoco6Hoi:i sbrBo3rrb
paHeHrrx c no.irr 6()r.

Cn€qxanr,Hoii rpynnoi (oHcrpyxropoB no.q pyxo-
BorcrBoM B.M. OqrrepMaHa (co3tarenb 6MII) B 1958
r. 6}1,r pa3pa6oraH npororrn l.aKoi MaurnHH HAMII-
049. ArroMo6nnr M€n (y3oBn3 cre(nonnatTfiKa; ponb
paMbr BbrnonHrrro r{ecynlee ocHoBaHre Ky3oBa. IIoA,
tscc(a - n$asncnMar ropcqoHHar Ha npolonb,rBrx pbr

'Iarax. IlepeaHrii Mocr 6brn no.qxrrc"eH nocrorHHo;
..'.!'r fi no iA. jioqi!'ic repe | 6 roKxplevHn \iexoceBoil

rnooepertqHan. KpoMe roro, 3arHnii Mexnon€cnbrn
rHOOepeHq ar roxe nMcer BoiMoxHocrb 6noltupo3Krr.
MaunHa uMeira korecnyrc 6a3y (paccrorqrc Mcrr/ry
\ocraMr) 180 cM. B (axroe (oreco 6Lu BMoHrxpoBaH
r'{OocpeHu,ran, (oropbrn Brrnonnrr aBe oynl{qnn: no-
BLI!rfi 

'(pyrrqrn 
MoMeHr (orec u yrenntn{Bar aopox-

I{blti npocBcT, xoroplrii B p$ynbrare nonyqunc, HeMa-
.rbrv.  l 'cM y nycroi  MdruHHbr H 28 cM - npH nonHoir
Harpy3(e. B xorrcrpyr(Illru npnMcsrncr /.iBr.arer! llp-
6urcKoro Mororr{rcrerroro 3aBoAa M!-65 Mor]Hoc'r 6li)
22 r.c., KoropHiA B xoAe lanbHeiirnx ycoBeptnencrBo-
BaHuii 6rL 3aMeHeH ABurareneM MeM3 MoDrrrocrLro
30 n.c. npou3BoAcrBa Mennrononbc(oro 3aBola.

Bo,Mo^Ho.IyAl  raK H of lancr 6br \opoueir  BoeI-
xoii MarnlrHrofi, ecnlr 6H ero He Bocrpe6oBaro HapoA-
Eo€ xo3riisrBo. O.reHb yx roaxolrn oH .tr/'u pelreHnt
3araq npoxoAriBneii B ro BpeM, B CCCP KoMnaHnn no
oclo€Hnro qernrrl]: npoxoarMrcT, npocr, Hcnpuxor-
JlnB, rpFonolbeMHocrL - nolxolruar,

l,[cxo!r n3 3Toro, npa8xrenLcTBo cTpaHlr npsHrno
peureHne nl ' r r  r )  nxr h K (o,rrHrro Hr 6"{c JpMei i . ru-
ro aB rovo6r{  r r  nfocror i ,  Hcloporoi i .  norxonrule, l  -1,1e
ncnon}3oBalrrr B ycroBurx Hco6xxrbrx npocropoB Ka-
3axcTaHa. MaIItlHbr rpaxaaHcKoro Ha3HaqeHnr.

npuH,{rr,ri B 1961 r. K npou3loacrBy IyqKrrN{ aB-
To3aDo)toil,BocHHbr; BHelopoxHHx nonyrrnr ]{HAexc
J|yA3 ab7 ABroMo6n. ib xve.r  verann qecK, i i r  xy 'oB .
Momfiot paMofr, or(nrc.raeMbrfi 3alHnn Mocr. Kopo6-
xa neperrat{, pa3laroqnar ltopo6l{a n nepeA}un ArO-
Qep€Hrniar 6!Il1u BHnonneHEr B sn;le noHo6noxa. l4c-
nor!3oBan(r no.nHocTLlo 3aKplrT6rii, repMernqHHt xa-
Haj] KaplaHHoro Bana, MaunHa 6!Ina nnaBarouen.
flo Bo,qe nBrxeHne ocyrqecrBrrnoc! 3a cq€T rpe6Horo
sOOeKra Kor€c. BoeEHbre 6!rnn aoBorbHbr.

I]epllrM rpaxaaHcnuM aBroMo6r','1eM, B!]nl1IreHHLrM
,[yuxxM aBroMo6nrbHbrM 3aBoAoM crarr rl)FonaccaxnlF
u(xn iIyA3-969B, c l(onecHon OopMyron 4x2, c nprBo-
AoM Ha nepeAHne xoreca, n ABrrareneM MeM3-969 (30
n.c.). qacT' neps x aBroMo6nreii BErnycxeracB c crcre-

Moii or6opa Mou+ro!'rs 4llr rpuBola pa3nn!]H6rx craru-
oHaprrbrx ) cr poiicr B. nplrMerlqev-brr BcenbcKoM \o,qiicrBc

3anerun, nonpexu cylqecrByrorrreMy MHeHnrc,
nyA3-969 (a He BA3-2108) 6rrj1 n€pBbrM ore.recrBeH-
Hlbr ncpeAHenprBolr$rM aBToMo6xreM!

C 1975 roaa Haqa"'I cepgfirro BHnycnarLcr aBroMo-
6un! IyA3-969A c A3urarerreM MeM3-969A (Monl-
Hocr! 40 n.c-). 3a qerlrpe ro,na 66rno BgrrryqeHo 6onee
30-rn rricq.r rarux aBToMo6firei,

B 1979 roxy ocBoeH ceprilHbrii Bbrnycx aBroMo6r'
re , IyA l -u6aV )LoBcprueHcIBoBrhHo| l  Mrae, iB
. [yA3-9694.

Eon!floi aopoxsBri rpocBcr, HsjaBucnM6re noABec-
r$1 ropcxorrroro ! na. H3&rqxe noH{aaroruen nepe,rd-
qn! Bo3MoxHocrr Br.[roqeHuc lrc]lyrropa 3atHero Mocra
flpr npeo.qoreH n 6e3,qopoxr,r, lranuque 6no(npouru B
pe,]y(Tope 3a,qrero Mocra o6ecneqnrn asror'ro6rno xo-
poure nor(a3arerr npoxolrMocru. Eqe Ao 3anycxa B
cepl{K) IyA3-969M noryql,r l}Icox}ro oqeHKy Ha BAHX
CCCP, B 1978 r. Ha NrexA/HapoarroM canoHe B TypnHe
(I4rartq) BonJen s Accrr(y ny.urxx drroMo6nrd Espo-
I1!r, a B 1979 r. na MexlyHapo/xHori Br,rcraBne B r'. qecrc
EyleeBrue (qCCP) noryqu:r 3o;roryro veAa,rr, xax o,!un
lr3 nfr 

"\ 
aBroMo6meii.erq xlIre,refi cena-

B Ha.rdne 90-x J1yunnfi 3aBo,1 ocDonn Blrnycr{ Mo-
,tetll IyA3-1302. Orrx.lli€ HoBoro aBroMo6uns or
npeAruecrBeHHqKa 3aKnlorraercr B roM. qro BMecro 3a-
nopoxcxoro" lBxrarcrr McM3-969A ! koHc'r'pyr(!r'ru
IyA3-1202 npuMerreH ABxrarerr MeM3-245-20 Morq-
Hocrbro 53 r.c., aHarorn'rrrbrt roMy, koropHfi ycra-
HosncH Ha "Talpnri".

B eroil MoAenn 6naroAapr flpnMeHeHnroHoBoro.qBx-
raTejrq Bo3pocna MourHocr]! cor{parnncr pacxoa Ton-
nn3a, cHtr3}Jrlcr ypoBeH! BH€ Herp n BHyrpeHHero
lnyMa- ynyqrUfinucb /triHaMH.recKxe noKa3arcnn: no-
Brrclrrrac! ckopocrL ABnxeHur, yMcHbnxnocL BpeMq
pa3roHa! yrenuLruiacB rpy3onojlrc!,1Hoc-f r.

nB rdre, lb VeVl-)4)-)0 -  r (dp6lopa r  of | |  br i r  , {e1br-
pexqnrurHlpoBLrii orHopqAHHii A8rrrarerB c BoArHr,rM
ornaxleHueM. Pa6oq fi o66eM r{nrrH^poB - 1,091 Jr.
HoMrH:r,rbdar MorllrocrL - 39 kBr (53 n.c.) rlpn qacro-
re Bparrelruq KorreHqaroro Bana 5300.. .5500 MrjH' .
ABnrarenL pa6oraer Ha 6eH3xHc AI4,9l.

GrcreMa ororlneHrg, cBr3aHfiar c crcreMoi:i xl!'l(ocrHo'
ro o](narllelrxr ,lBrmTeut, no3Bonlrrra co3,la16 B ca,-loHe
aBroMo6krq 6oirat xoM{boprHHe yuroBnr K?Lr{ B o(rHH+3iiM-
Hnii. rax u B ,crHxii neproA 3KcrHyaraux aBroMo6lr,'u.

H3MeHeHfitM noxseprcr rqroB: ncnor63oBaHH qen!-
HoLLraMnosaHHDre asepx. ycrnHoB.neHbr y (( ]6Hhre nepe-

'qHue 
c4qeHnr, MolepHrcnpoBasbr 3aAnire cnrel{rr, npn-

MeHeHlr Horbre nlwo n Bn6pomonr(yoHHEre MaT€pna-
nbr, yclr,'Ierra ayra 6sonacHoc , Bcr 3ro cyruecrBeHHo
yry'rurrno KoMooprHocrb B cxroHe aBroMo6nnr.

B Hacrotr(ee BpeMr Ha JIyqfioM 3aBole pa3pa6oraH
ptn Motcncii Ha 6a3e JIyA3-1302: 3ro - MnHnrpFoBHK
IyA3-13021 n e.o Mornouxalri , "nnrxnHii" axrn
JIyA3-1302-05 "Oopoc" c au3er5rrHM aBurareneM. B
1999 r. npeacraBneH IyA3-1901 "feonor": c !mejrr,-
HlrM lB[rarerreM! nnaBarorqfii, (orecHas OopMyna 6x6.



aBroMo6nnei JIVA3-969 n A3-1302

,!vA3-969M ,rbA3,t3o2

Tm

Ilone3tsar HarpFxa aBroMobmr. $ 400 (2 qsro8exa ! 150 xf rnr 4 qqoBeR x 100 k.)
IrorHar Mdra aBroMo6rn, xf 1360 t370
,lony.rrvdc norHD vd(a 6Jncrpyevoro qpH rna. Nl
I dbaprrHde tarMepu. MM:

tt90 3415
l6t0 l6 l0
1710 1130

1335 1340
llt0 l315
tE00 1800

HaxMeHburr anpo{HLrt  nporF. MM 280 280
Kompor6dlrii pacxor rorx(Ba !a l0OkM c noiHoir larpy3(oi
r nodorssot ckopooEo rsrxeftr 60xM/c, n

l0

EeB!! Al.l 93

MeM3'969l\ MeM3-:45-20
qerup6rmxr{Ni, Mp6Fparop-
sBn j no3nyu{oro oxnaxJrenrt

qfl E pexra(n6ni, eapooparop
Hlrt, *r/r(cruo.o o!1ar\neHw

KonreecrBo LtrqrH^pos (rr p6L,,ono{eHre)

nopcrots pJ0orbr ur,rrHlDos l-3-4-2 l-:l-1-2
Aralcrp rrnrlHrpa. Mll 76 ;2

61
1.t91 1.091
7.2 9.5

HowHu6nar Mol,rHocrh, xBT (n.c.) 19.0 (5r.0)
HoMrruLBd qaL'rora Bpauellr. MrH (o6/M{n) 4200. . .4.100 5100.. .5500

MeM3-968 MeM3-245
Tm Ctxoe. oqHo,rrc(ob@ Cyxoe. o,rEo!trc(oBo€,

ruxrMnon nDyxaHon

MeraHrqNrd. qByrbrrbHJc
Bd or6opa MourHonr Ba ,a!NUe Nondca

IloHrxdroudr neD.eqa '1.2 1.2
1.8

2-a 2.1i8 2.t  l8
1.409 1.4119
0,96,1 0.964

lleperaca iallero xora 4.156 4.156
nepeAHrr x saaHrr troArecrn

neraBrcrM6re,'oDcqosHHe
r upaBruqeckre, r€rrcxonrcooe. aByoopoxBero leiioBst

ll]raMnoBaHr6te. !rcxoB6re.
Pa3Mep o6oaa I02JJ30 {4Jxl3) b,u I l4J:ll0 (4J-13)

P3,r ,a,hHbre c Mera r loropaHdv 6perepov |  -5/80R l3
rrr nrr' rm(oro raBneHrr I 50-l l0 (5,90- I 3)

?renpoo6.pyaortuxe
OllonpoBollHar. orpuuaren

! dorpeorrqcnro(a coelrn.Hlr c "Macconri aBroMo6ut
HoMrHdLHoe ranDrxenre. B t2
Ar(\  v!  f r roDHar 6araDet 6CT-55. €M(ocr61o 55A c

Acmottodurb "JIyA3 ". 7xaLtyamaqu\ penoam
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ftasa I. O6w.e ceede ut u mefl 4ec,(ne x.utaKmeDuctnt r<u

Ilpodon#etue mu6,1u4b| L

,ilvA1969M IYA3-1302
r502A, nepeMeriso.o ro(a co
BopcqHsM BHnprMroeM

1222, rep.MesHoro rota co
erpoemrM sbrnprMrrereM

r ffirerpa#sElM Frytmopot
Harpnesrs- Ma(dMdEltbrn

m( orlaq! 55A,IltfiBo!
slqopeMemo! oa oruBa

cT368 26.3708, rrranunoExoro
ynPasreHrr, c atempoMar-
HKriBrM BuoqesreM q Myf

roii oo6oABoro xoAa
Pacnp€adrED 3axrratsE P-l l4E 5101.3786,

36.17.]4 lnq 55..1734
FI I58 21.3705
A-23 AITAB l0trrrAKlTAB

Aarqr( ykaradr aaBiedlr Mada MM]58 MMIIII
Iarcn(yxa3arenrreMnepdrypu xlr(ocrH TMIMA
,farcr( BMT 11.3E45

Ta6n 4a ).2
OcHoBHHe aanD|'Ie A,'rr peryn{poBxr rr xoHTpont

IrA3-969M IvA:lll0!
Sarop Mexny depx{eM MandHa ! Eakfteqa*oM (opoMsqa

0.08 0,13-0.17
0.10 0,28-0,32

.la8reHle Mada b c!*ke cMa3k! aBrrardr Mra ((rc !{r)
lp€ryn{poBrc {e no4qexxrj:
npn qaqoreBpaurcunr (onessaroro Bua 3000Mur
(.aqr IvA3'1302 ' 4000 Mrflr)

0.2 (2,0) 0,3-0.5 (1,c5,0)

, 0,05 (0.5) 0.0? (0.7)
' lr$D Mexnv rierDonaM" rBeceii. MN 0,75-0.9 0.7-0.85
Cxoxlen€ Korec. Mu 1.. .3

BvrDeHHerc {oneca. rDaa. 30
.[a8reHxe Borr]ra B ur8ax. Mna (Krc/cM:)l

rnr un! Moren! M lEl t o.212.0)
anr un{ l50Jl0(5.913)Moaarn LB-167 0.171.7)

y.o, cBo6o.uxorc noBopora pyneEo.o {otea B notoxesttr,
codBflaBybucv aBxxeHuo no nDqvoii, rpd , He 60 re
ypoks rcpMo3Eon xu,4(()@ B 6awd rnaBsd udrrupoB.!,spo-

o3o! (or reDisen kDoMM 6as(a), MM
tGl5

25-60
Cboooa$'fi ioa neaarn ropM8a, MM 2, l l

Tabnu4a 1.3
3aflpaEo.rsLre iMxocrn n npxMeHr€MLte roprotre{Ma3oq[He Marepxa,'rH

tl

Mso 3rtrpllM ux cM.3Kt
IvA:F969M ]lvA3-1302

34 l4 5eH3!H A-76 ( rIvA3-1J0.2 AI{-91)
CHdeMa cMarkkA3rrardr,  n Mompsue Mada"

((j1acc,d$mu!r flo SAEi API)| ne axe SF t0
MoopHre Macns"

(uaerdKallr no SAE: API): nc sffi€ SF

CrdeMa oMax.qeEqr lBlrartB, t ?,0 "To@r AM", "Tocor ,4-401!(", "OXK IEHA'
"IEHA40", "Tocon O}tO{". "OXK-XT",*SPEKTROL ANIIFREEZE"

Kaprep rcpo6M nepelaq. n 2,3 TparcMr@roHHue Maqa'-
(saccro!(aulr tro SAE; APD:

"Perer T" (80W-85; CL4);
"IyrorrTM-4" (80w-85i CL-4)

30

KaDreD D<avKoDa raaHc.o Mra.n 1.4 l0

xrlxocTrr. IlepnoanqHocr[ 3aMesH



6 Aano.voqrLrb "jlr43". Sti.mranqut, pe]to n I-I

Me(o r$tasRa Mq cMar{n
JlvA}l302

Korrya rprBolloro Bua peryMopa 0.4 0,,1 I patscMueroHrrre Maqa'- (MaerQrKaqtst
no SAE| API): "Pe{con T ' (80W-85; CL-4)j

"nynonr TM 4 (80W-85i CL-4)
Naprep pyreBoro MexaHrcMa, n 0,t l 02 l0
NJpRp *orecsoro Peqyrropd! r l0

AMopniarop nep.aHen noaB(rr! t (J,210 0,210 ,l(x!no.rl /ur aMopr!3aropo3 Mr 1rl0

AMopn3arot 3alrer no!Be&, n 0.165 0,165 ,)Krcro! | h sc dMopruraropoB Ml I I l0

LrcreMa nrponpuBo,ra, r:
Brq@erlr cqeMeext 0,18 0.100 lopdorHd ffiom Pm . lovL Hsa
neperEn u 3al8nx ropMo3oB

0.24
),(tr!fi wB llqq ovuBrre'it

npdol ikcuu! na6luabt L3

20W-30 - or Mnnyc 15 ao nnDc 45'C
. 20W40 - oa MuHyc 15 no finloc 45'C

30 - or MrHvc 5 !o nn6c 45'C
*** Peroueuycvun im vacra s rsrcrvocra or rev- S -

'* Pe(oMetrnyeMnn rrn nplMeHreMoro Macna s 3aBncu-
Moo! or reMreparyp6r o(pyxarclret cpead:

rw-10 -  or  Mrkyc J0 no uoc 20'C
low 30 - or MxHyc 25 ao nnloc 30C
l0W-40, or MnHyc 25 Ao flnmc 35C
l5W-30 - or nrHyc 20 ao nnkr 45"C
l5W-40 - or Mrnyc 20 ao nrM 30"C

npnHtrou Bo BceM M[pe crcreMe lruercaqnr.r MoTopFHx
Mace"rl I't3I(ocIL onpeaelrrcrcr r yo3brB,a-'rcr no Mero-
anKe aMepr.rxaHcxoro oouls:TBa aBroMobnr'rlHlrx xExe-
HepoB SAE (SOCIETy OF AUTOMOTIVE ENGI-
NEERS). Blx8H SAI Hs ?BKen{r o3fiaqamr! qro nocrre.
AyroUrc qr'&phr xaparcrepl'l3]'ror Br3xocr6 Macra. Torr,-
Iio Bt3kocr!, x 6oree Hrqero. BycBa W (WINTER - 3uMa)
craBl{rct B 060 lHa,rerftfl( r MH}crcoploBfSAC \W.SAL
l5w). y ,eT HHr HHKdxon 6),xBbr Her (SAE 40. SAL 50).
Ho art rolxro'leii, 3Kcrxryarr.rpyrcnrx cBon aBroMo6nn!
rp)'rjloroaxqHo, Hcnorrr,3oBaHxe ce3oHHr,D( cogroB Maccr
xjloflorHo II HeBbrroaHo rB-3a 'racron 3aMeHbr. noroMy
npeanorMTE IrHo npnMeHr:rb Blr€ce3orrHbre copra, B Matr
KnpoBrc B$xocrn xoropLn nocjre 6)xB SAE cHa.rafia cjre-
.qyer3rNnnfi noxal3are,'rb, a 3ar€M - rcrHnn. MeXIy ABy-
Mt ooo3HaqeHrrMn oblFrHo craBfr a€Qxc lmu 3HaIt apo-
6u, a rrdrta n BoBc€ llrqero. HanpnMep, SAE l5W-40,
SAE 10Wi30, SAE 15W50. B mqecrBe npnMepa nMeer

a
B nooresHee nieMa r npo4olte nor;xnocb Mloxwr s c p€KoMeAaurrMr npox3soarnent

Mapol( MoTopHlrx rr rpaHcMx(roHHLrx Macejr BcaBo3Mox- lnr 6eH3xnoBLrx ABxrarexeii aBroMo6Hnei (pfic. 1.1).
I$D( O pM: SHELL, BP, CASTROL, MOTUL, NESTE, B3rneHyB Ha rpaorKr, cpa3y craHoBh.rcq noHrrHo, ka-
MOBIa, TEXACO, ELF, TEDEX, VALVOLINE, roii qo;jNHa 6;rri gq;roln Lr","p"",. r,.'" r ra"""-
TEBOIL r ap. KaK pa3o6parrcr ro rceu srou lno6nruu Mocnr or reMneparypbr o(Drrurorqero Bo3ayxa. Tenep!
u noHtrb np Hrl n noA6opa Maola /rnr csoero aBToMo- 06 oqeHke ka.recrrcHqoro ypoBHr Macra. 3A€cb Mexly-
6ttnt? Bce Macra ruveror vHoxecr so noxdlarenei. )Ka- HaponHbiv r?htrov crana iaa,ru4ur,aunouran Lrcrev?r.
3LBaeMHx B rexHntrec(oii xapa(repucrnxe, Ho Hac, xaK pBpa6oraHHaq AMepnl(aHcrclM uHcr.fi ry,roM neilnn API
no$mare.ret, AonxHH r'rHrep€coBarb rorlr{o ABa rc Hxxr (AMERICAN PETROLEUM INSTITUTE). l4Hcnrr}"r
ypoBeHb xaqecrBa (nonoiiAer nu oH K Mo€My aBroMo6r- perynrpHo npoBolnr ncnbrraHm Bc€x MoropHbrx Macen
nr'J) n BffKocrb (roanrcr n arr npeacrornlero €$ona r n no ux pByrbTaTaM npfictalrBaer uHAexc (aqecrBa B
Boo6qe A,rr laHHoro nruMaTa). OrseT Ha 3Tn Bonpo€6r coorBercrBxu c Ir6oBaHrrM l{) rfrll'I rBnreMr,iMr.l xoHcT-
coAepxrrrct B Mapr{xpoBxe nro6oro roBaproro copra , pyhropaMx aDroMo6r,refi. EyxBLr API Ha rrnKerrc npeA-

neparypbr or{p}xarolret cpcalr:
80W-90 - or Mlnyc 25 no flnr@ 40'C
85W-90 ' or vnsyc 15 ao nrrcc 45'C

Tatuu4a 1.4
K,rsccnonxaunfl ftaq€crB€rrHoro ypoBHn

MOTOpTrlX Macer.r no API

,IInc 6eur{uo!!i rBrrrrs.i
SC /1,r (oHcrpyxqnn. nooauemux ra

npor3BoAdBo ! 1964-l967.oaax
SD lln, xoHcmyruln 1968'l97l.o,qoB
SE 4 e KoHcPyxuHii l07?-lo7a rolos
SF Am koHcrl j rur i i  1980- l9xR roluB
SG Anr OopcrpoBalmx MoropoB, nporrBorcrBo

KoroDLrx salaro B 1989 1994roftx
SH Aqr +opclpoBaHsHx MoropoB, npoBBonoBo

(orophrx mqaro B I 994J 996 rolax
SJ HeIaBto BBe,qeEtsbrn Bhrcnixn {raa (aqmBa

Atr 6et3uHoBbrx nBx.areren
ll,u auln6{u !'{r.renen

cc Anr cpe.qselanprxessBrx MoropoB,
npoerrrDoBa8ruxcr HaclHa, c 1961 .oaa

CD Anr Hanprxem6B aBenen

CE Arr BErco(osanprxemrx.u!enen, pa6oraF-
urx B rrxerErx ycrollrx (c 1983 ro.qa)

cF-4 ABrrarqr BBnycM c 1998rom
CF-2 ynrr@eHH6re xapd$.prq((r CDll,!rt

!Byxra(fdx !nqraren€i
cG-4 ABrra.du BBrnycm c 1994 .oaa. vryqneHsEle

xapameprcrqxr CF4 r yxMoqeEBr rpe6oBa-
BD k ro(crqHocD oma6daBurx raoB

MI,I.

yrc

npt

Ma
npc

f iC
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UH,
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sPn
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T3r

TCt

Jcr



rra6a I. Oqutue c6?de'tat u ncr4ucccKte puRne|ra.nuKn 7

uecriyror cxMBonaM xjracca KaqecTBa. I,lx ,qBa: rxr(ana
S - ncnonBoBaHne e 6eBunoBbrx lBnrarsrrx; Illltana C
- r{cnorb3oBaHr.re B lrrferrLHbrx ABxrare"'urx. cr}r€nn Ka-
qecrBeHHoro ypoBHq o6o3Haqarorcr narrHcxnMrl 6yrGa-
vx. B cnfleMc API fiMeercr 9 KraccoB &1r 6eBuHoBlrx,qBx-
rarereft (A , B, C, D, E, F, G, H, J) n 7 x.naccor - pu
.rmenefi (A, B, C, D, E, F, G). AaHHyo la'racclronltaqnlo
ylo6Ho .rpeAcraBur6 B Bllqc ra6nnuLr (ra6r. L4).

Anr 6emrHoBErx ABurarerrei B Hacrorulee BpeMt
npr.rMeHrrorcr Mac,'Ia c o6o3HaqeH rMu SF, SG, SH n
SJ. a Art Ag3enrHbrx ABrrarenen - CD, CE, CF n CG.
Macna crapHx Mapok - or SA ao SE k or CA Ao CC -
nDoiineHHfi gTan u cefiqac He B6lnvc(aoTct. Ha eMKo-
cr H voxer bbr r b )Kd3aH rH,ueKc SG-( l_ r{ rx SF-CD. pa1-
pelnarcqdinpnM€HeHqeB6eH3{roB!rx ar.nenbHbrx
!B raTeirrx, 

^aqecTBo 
Macra Taxxe KoHrponupyeT x

lMeer cBoro ,{HAe(caumo KoMrrcr (oHcrpyKTopoB aB-
roMo6unefi cTpaH o6qero p6rH(a (CCMC). CCMC G4
t CCMC G5 coor3€rcrByror ypoBHro API SF r SGljrt
6eBnHoBlrx aBurarenefi. CCMC D4 r CCMC D5 co-
oT BercrByror ypoBEro API CD x CE .qnr .qBenbHbrx.
I,IHAe(c CCMC PD2 pa3peuraer {cnor.r!3oBar6 9Ts Mac-
na B af i3et6HEtx lsrrarerrx ner l (oBhlx aBroMo6kJlei .
llHAexc MIL-L roBopnr o roM, qro Macjro AonyuleHo
IUrr cnorhloBaHxr B dMepriraHcr(ot  dpvxl j .

llacro na ynaxoBKe Bcrpeqarorcr HoMepa cepru{FH-
KaroB or QxpM-npou3Boaurerler{ aBroMoorre , npu-
cBdlrBarcuxx xx nocre |aBoacxrr \  cnbrmHrn r{  peKo-
MeHAyrolqlx srli Macra a,'rr ucnonr,3oBaHrir B rlpox3-
Bolr{MHx nMn aBroMo6unrx.

feneph o rpaHcv ccroHHbrx vacna\. Macra nnq Me-
xaHruMoB n€peAalr rro cucreMe API uMeror xHreKc np -
MeHseMocrr n naqesrBa, o6GHa,raeMbd 6y$aMr GL:
or GLl ao GLd rIeM 6orlIIIe quQpa rocre 6yxB, reM

ercrBeHHo, rapaHrrr Haa€xHo-
crn pa6orH. 4 npnMepy, rpaHcMuccoHrioe Maoro SHELL
SPIRAX EP: GL5 - BHcuee kaqecrBo API, SAE80W90 -

Tabuaa 1.6
Coornercmne o6o:naqerirfi TDadcMnccnoHHbrx Mtcc'r

Ta6 4a 1.5

BcecsoHHoe or -30'C Ao +50"C; MIL-L-2105C -.qony-
rleHo /lJrq xcnoIE3otaHl,tt B aMepuxaHcftot apMun.

HaprAy c o6Er.rHElM MacroM - npoAyxroM nprMoi
nepepaoorrs HeQTn - cyulecTByqr r.r Bce arrnBHee B o-
arrr ria plrHox Macno cxsrer lrecKoe, roryqeHHoe ny-
TeM peaxqxfi cxHre3a B pe3yrrbrare B3auMoleucrBrur pa3-
n*rHbrx Monefiyn BeLqeffB xxBoTHoro wn pacrllTejlF
Horo nporcxoxleHnr. Macio, np rorosreHHoe Ha c H-
Terlqec(oi ocHoBe, kar( npaBfiJlo, Ha 20-30% Aopoxe,
Ho 3aro oro o6ecneqnBacr 6orlnlHfi rpo6er !o oqepea-
Hot 3aMerrbr Macra, a npn perynrpHoM ncnorb3oraHHt
- aonryo Ir 3aopoByro xlBsb aBvraTenr. "crHTe fta"
' npeKpacHbrfi cMa3oqHbrii Marepsan, n MHorfie ero no-
xa3aTeIH npesocxoatT aHajlorfiqH6le y Macjra c HeQTr-
Hoi ocHoBoii: nyrrujar a'3Kocrh MeHLuar lrcnaprMocrb,
oor€e !{pokux lrana3oH paooqrx reMneparyp, nyq-
nlaq conpornBnreMocT LuHTerrqecxoe
Macno o6ec[equsasr nerKni nycx,qrumrelrr B cLrtEHlIe
MOpO3Er U npexpacHo 3aultllaeT t3Ha0fiBalouluecr ae-
rann npu 6on6rurx Haipy3xax, ro3Borrer 3KoHoMnrb
rorurxBo. Ho e.fr,rHcrBeHHoe. qro cafpxHBaer ero no6e4-
HOe HacrynneHne - Blrcoxar qeHa. tla sTuxeT(e 3Toro
Maora Bc€rla eclr, cneqwrnbHoe yKa3aHne o ero curme-
TnqecxoM nporcxoxledrrr. T)'r xe oreayer 3aMcrmb, .rTo
cMeruuBaTE npg 3(cnnyaTarlln cnHTgrnqec(oe Macjro x
MAC'IO HATVDIUIBHOE HEI63'.

r B3Ar.rMO3AMEHtf,Mbl J'll,t Af,TAJllr
,4BI,I|ATL]IEN I.I CUENTEHIIS
ABTOMOBI,IJIEiT JIYA3.13O2,
JtvA3-969M I{ 3A3-1 102?

ABnrarerrb MeM3-245-20 aBroMo6nnr IyA3-1302
u ABnraretb MeM3-245, rpxMeHseMHii Ha aBroMo6H-
ne 3,4.3-1102 "TaBDfir". IIe B3auMo3aMeHreMlr- Ornn-
que - s noreHqaron Ba.re. Ha nBrrar€ne MeM3-245-
20 yc.aaHoaneH nonen'rarbrii Ban c noAlnl,nntrl(oM noA
nepelnloro onopy Beayulero Bana l(opo6xlr [epeaarr.
OcrarbHHe Aeranr tr y3Jrlr ABurarejrei MeM3-245-20
u MeM3-245 B3anMo3aMeHreMr,r.

Clenrenxq cnrosr,rx arperaroB MeM3-245-20 x
MeM3-245 B3auMo3aMeHreMlr,

Kopo6ka nepeaaq MeM3-969A10 cnrosom arpemm
MeM3-245-20 u (opo6Ka nepe&'r crnoioro arperara
MeM1969A dBroMo6rrlr JIyA1969M He B3aln,to3aMarse-
16r. Kopo6ka nepelaq MeM3' 9A'l0 orrrrqasrcr KapIE-
rnM clelljrelnr' B c6op€ c Be4,rr!tr'r Ba,roM l(opo6lal nepelaq.
Ocra,EH6re ,1er-d,Tr x 

'3.[,r 
xopo6ox rcpeaaq o!1oB6x arpe-

ramB MeM1969Al0 ti MeM3969A B3srr'{o3aM(utur.

Krraccnonxaqse SAE Morop[Hx acer rro Br3Kocrrr

GLI IlmqHlpt{ecxxe, cepBr{Hre r cnupanhHo-{oHxcecoe iy6sarue oepe,racn ByoosrrxrBMx cxopoFen (
ia,?yro{. Mrtsepu!68 Macla 6B nptrcaxo( lrn c am{oMcnqrd6H6rMr ! npoeBoneEH6rMx nprca,rMMr 6e3

GL2 qepBtqlhe trepe/lrqr. pa6olalourle B ycrroBrrx GL-1. Ho c 6onee Brco(sM! rpcooBarlrM! K amrop{(quodH6r
cloiioBaM Morwcoa€pxar! asrxdprKurosEErn (oMtrosefir

GL,3 O6blcHLr€ rpaqcMr@roHnlr€ co ctrqpd6do-(orrcecxEM, u€oeptsrMx nepeAasr, pa6oraolue B yMepentso x(rxr)
ydoBnrx no c(opocrrM n Ea.p'3(aM. O6naraor nyqnrv! nportrBo!3HocsBrMr cBoncrlavu. ceM GL 2

GL4 ABtoMo6u6tule rpaHcMr@or c rxno!ffon r€pelalen, paooraonrre ! ycnoBrr{ 6or6uq c(opocEn nptr Mu6rx
(prrlllrx MoueHrax n uanhrx cropooen npu Bbrcoxri (praru{x MoMesrax. O6Bard6Eo qdrwe B!rc(orOO€F

GL5 ABroMo6m6ttre rtronlHhre nepelacn. pa6oraburue B yqoBrrx bonlorx c(opocrci r Marlrx xplr4qxx MoMer-
roB. npH Bo3leiicrBq{ yaapHdx Ha.py3o{ Ha:Jy66r uecrepets ! Blrco(rx c(opocrrx c(on6x*rr. Iorxlr rMerh
6onbroe korqce.rBo ctDodocdoDcoleDxaueii nDdrrBo3alrDiron nDrcuxn

GL6 ABroMo6urblLre rnno&qdde nepelaqu c floBddelr6rM Beprrxdr6tshrM cNelrorreM oc€n ueqep€ts. r. e. pa6otao-
rure trp! ro8hueEHbrx ckopocfir, yaaprdx darpp(ax r BNcosx rpyrrlrrx MoMesrd. 14 MeFr 6onruee (ornq*
oBo ceDoOocoolcoftlxauen nDorrBo3a,uDtsofi flDrcarkr. ceu Macna GL-5

no TOCT, OCT { API

MtuM. rOCT. OCT- TY l(!.ccxdrk.&r tro API
T3n 15(TM 2 18) |OCT23652-79 API GL-]
Tcr-l0fTM 3-9) IOCT 23652'79 APIGLJ
TC!-15( lTM-3-18) |OCT 23652-79 API GL.]
TA. ts l58(IM-l-13) aOCT 216t2.7c API GL-]
TCr qfrn(TM 4'rrOCT l0l l58-18 API GL 4
TA,II-I7x (TM 5 18)|OCT21652 ?9 API CL-5
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CrnoBofi arperar aBroMo6rrrei IyA3 (pnc. 2.1)
lpeAcmBnrer co6ofi 6JloqFyro xoHcrpyrqnlo, B cocraB
(oropoi BxoAur:

- aBnraTenb;
- cqeirrreHne;
- Kopo6(a nepeAaq;

- rnaBHat nepelaqa;
- .{roQ€pelrurair.
rIoABecrca crroBoro arperara ocyrq€crB-

ttelcr B Tpex Toqkax: Ea aByx nolynlxax nepea-
Hux onop 5 (p c. 2.2, tr olope peAyrcopa 3aaHero
Mocra I I.
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Tafnuqa 2.I

He

o6r

HaI

L{3N

.ITBI,ITATEIIb MEM3-969A
Ha aFroMo6Brr( lIyA3969M ycmEasfirlarcrcr .@lr-

mrerr Moao'nr MeM3-969A. 3ro V-o6pa3fiHe (c )TnoM
pa3Bana m') qsrHperraKn$re qerh4rxlnfi }trtqpoBBle 6eH-
3rfioBHe aBtrarelrrr c Bo3AyuIHErM oMaxqeHr,IeM.

B Morerrx aBroMo6unefi IyA3-1302 ycraHoBrreH
ABurarenb MeM3-245-20 ptrc. 2.3. (noAo6HBrii, ygla-
HaBJrrBaeMoMyHa"TaBpulI") praHbriiqerErpex,rak-
THaIi 6eBnHo!6rfi lBira!€ib. OxraxAeHne gToro ABn-
raTerl - xulxocTtoe.

Bo3Mo,xEhre r|encnpsBrrccTx AsnraTerr x cJrocoSH xx ycr?sr|€t tt

B Hacroruefi rnaBe AerarrEHo paccMorpeHlr Bonpo-
cLI ycTpotcrBa u peMoHTa ABrraTenefi MeM3-969A,
Anr ABxrare,'lefi M€M3-245-20 npnBeAeHH ocHoaHlre
cBe,qeHr.rr fi perynupoBK[. BraAenbrraM J]yA3oB"l302
ant n}^reHI,It xoficrpyxqrE ri oBraaeHr,rr ocHoBHLrMu
HaBbr€M[peMor]TalBrrrarerr pexoMeHAyeM o6parfiT!-
cr K rl3Aarll{Io: qyiKo f- B. x Ap. "PyxoBoacrBo ro pe-
MoHTy aBroMo6unefi "TaBplIr", tBAaTerbcTBo "A€c-
HrHclKa npaBAa", 2003 r.

Ilpnrrr rdop..trocrr
ABrErq! s. nrcx.mr

Her ronn(Ba B nonraEkoBofi {aMepe [poEeplB paoory romlBBoro H{cou. cooorqne ronrrsson
Marrmparr. yAurr6 rpm! BOb,brpa-orcronlrra. npoBe-
ptr6, sa rtr 3aelaM, ! 3acop€tsrr !.onhqaroro (nan!sd.
IIpoMdD sranu B crc.oM 5es3rse. nporyrr cxar6rt
BosAyxoM. npe so6xoAnMoor npnreper! iorraH

nepeo6orauem pa6oqa' cMecb:
nprryHra 3o3Ay4Eu eooaxa

saplucHa r€pMcuc(o@6 ManaBa noaaq!
rousba kar'opparopa
notraqaMe 6essna B nonna

Or(pms Bo3ayeryo 3acrou(y. npo4ta6 unriHApd ,qBrrare-
,t. npoBeprdsd troneFdBr' Bdr r,ph o,pd I br\ qpoc(rlHot
r Bo3lyuron 3aqoHx4;
roMnBBbrn M.raHnpoMbrrr B q!no! 6eBrHe, Bnode{noe

orrpeafl {r! irqo serepMerrqHocrr nonnasKa r nponarc

HetrpaEBEHar perynnpoB(a udasoB (orcyroBre 3$opoB) umeryrrDoBaG 3a3oDa B u
IlobbrllreElln ypoeE6 6e|i3rBa B tromaBxoBorl mMepe vcraloBEB noa!urhHbd !DoreH! 6eHula

,a.xnTsr ee nycscrcs
Ilcp€rpeB rBs.arenr, BBulao'{rf, csrBsoe ficnapeMe rosnrB. B
nouaBkoBon *aM.D€ raD6oDaroDa

IIoAxaqaD tornrBo pBrsaroM pyc(oi noAxaqru rourBHorc

H€ orFrfnrpora! xnatrax docroqrot pa36ananorpostrs OrperyrrpoBAr! oftp!fle uatrafa pa36l'aEcHpoBM

Atxr,renb He nycKrm trDf, xctrD.rf,oi c{ee e oh!tr,x
napyues xoman nnr{ rcorrurr npo8o,[a Bdcorcro HadplxeMt
or karyu('r r( Dacnpead!rem 3ax!ra${t

[porepm cocroiMe trpoBoaa r ryu Heo6xo,lxuocu
3aMetsmb. O6@nBb B Ea'qexH

haPyueE (onraliT B co.rBH.srg uen, tru3(o.o darprxexlt vmeoBmb M€oo mpyDeHu, ko!runa I yqpaEm s€!cn-

npo6lra Eonrurr Erorrqot o6Morx,. Mrvu(s exx,axxt 3aMeHmb (aru{v sxuaHlt
rarDBrieHbt xomaxr! D&n :la.nBrnbn mo@6 rcIl]irB. Orffivi]lrDoBms3oDkcruv ffi
fipo6on roHleHcaropa: npr psMMaElr konranoB pamFAqr-
re.nt cqa6ar n(pa i?adoBaToro qlsra

SaMeHmL (oMeHerop

rasn at . (ommEoro yronbxa ,Qbruxn pacnpqa€rm$ 3aMentr6 )Torcx r npyeBy

CKdrflqsre f,epe6o'r r ln6ore oArom us Eerorbr
IloBp.x,qeHa r1otur.lfir nposoloD Edcororo E nDrxerrt ycrlsm no8pe*rain., npH H@6xoArvmx t€M€Hkr[ rDoBors
raMaorBaE e koHra(To8 pactrp€a4rM 3aer.Hr4 noaropasr.
ftomahoB nrr d€rocraroqlui 3a3op Me)ray romamaM{

r rPoMlD u! 33qrcrnfi (oma'G, orperynrpoBarr 3a3opEr u
nDoeDlnb vcnaoBxv exrrasrt

rarpBrcsse poropa r xpBrDxr pacrpeaenr{renr 3axrraE r,
norseHre r Htrx Mrqnn rpeuirH. npBso,sruu ( 6d6uHM
yreq(aM roxa BHco(oro fiu

IIp@ptrL 6el€rAoM ur drproM rp6rdky n pmop. npt
dur{M rpsqa{ tu! no,lrapa rre3! 3aMeHmb noBp€xIeere

HercnpaBBa cBeq, 3axmannr:
seap ra 3JrenDolax @qa Oc{clrrb seev or Mraoa: II



fna6s II. Cuntuoi azpezsm

npodont(pttue na6ru4hr 2. I

IIDrlxHr re{cnDalEcrd
ysenne$dn 3a3op Mex,qy stekrpoldr, dp€.yrrpoEarb 3a3opi

HeqcopaBe! koHrreHomp: !!!rdei6 !e pa3Bua{ o6oporcB lps
ramtre. M60@ c nff60t

3.Mesm (oHrrescarop

fieDeo6oranreExe M! neDeo6e.uqeHrecMect urP€rynrpomrE croeMy xorMoro xo,ua, yoasoslD
soDMdBrst lDoBeE6 ron Ba 3 nordabrcbon uMeee

yreirqe*run Dr.xoa Mro. (6ora 160 r ur 100 ku nDo6da)
3a(orcoBlBaHqe nopuHe3li (one! n, raflorRlre Maorl6rMs
orroxeqnrMx na3oF r noPu

[pomBedr cacrrqEyb pa36opry aB!.arerr. csrB Macro'
cMFLle ron6ua, rpoM6rD d
trDoqrorB ra3Br loa (onBqa

I,l 'Hoc nopuHeBU\ koieu (,a op B nd(e 6onee 1.5 vM) SaNesBrb noDuleB!'e (on6ua

I,l3!oc aep(ana trlmH,qpa raMernr6 uarrrupEr Mr nponBeqs trx paqoc(ycyoasoB-
(oi noDusen r (omq leMorrEoro Da3MeDa

U3!oc rr'r ryelrrHa B kanpaBnqoqet yrke Manaqa CBrrL ronoBxy uxnnH,rpo8, paso6parB uanassLrn MexaFBM
I Ipo/1a rv r ,  veHy noup<alerHon Mr | 'Ho.ueh 

'on 
rndl !

Teqh Mdud cep.r ynnorHerxrl8rrarr rq YdDaEm6ftq! B wnorlesxrx
nD{ mrro{ o rxDM {tr rDoccdrHoi nclorM rBrm r en6 D!6o r re r c ncDc6oxvtr

He pa6orad yc(opur€rlsrn mcoc CHrrb (prru,x_\' nonnanKo8oii uMepLr. npoMur6 q lpo,cyrb

3acopeBr pacrlrrqrer! Mx Krana8u lr3u€c6 rr (ap6Dparopa qand8Lr r pdcnMmexb, o{!sr!rr

Saeras nopdesEyc(oprrqEHoroEacoca n3erecL napue{E! osuom R(uL' yc(opxrotbHoro taccr

nr{  nr t rxe{rr ,BIovo6n. ' r  n
X..D6onJoo I  or .Br |  .nnurov 6e!n\b od6oqvo cv(b OrDenrtrDoBJr! (aD6bDaroD

Hc:rocrarocloc ronxc(rBo romrBa B nonraBxoBon ftMepe Ilpocr-lrbrorqmonpoBolbr. npoBepm6 r oryeryMpoBar6

Hcaor rdroqHU nnorperasf rarenh Ilporp$6rBrrarer6 Ao reMneparyDr He srxe +804C

Icnoft3o8anne cDeeen c r.! vmqoMrb (j@{ c odrBedByo'ren ttroBon Mmnmldeon
IIoBBr€rqHn Dacxor romrBr

rros!3unacE koMnp€csr B uurrtsIpax lEnrarcnr B-34 Bnoa,
norep{ nolBnNoor nopu
ror nocaar! (mnaBoa ( ce41aM Broroskax urnqqapoa

qdorqEola3o6parLn!{.arerl. npoBepnr6comorH,e
nopufleBdx (oneu r trp! reooxon,Moqr 3aMelrB dx.
IlprreperE xrananBr x cefiaM. orperynnpoBar6 eiopLl D

Kap6oparop roroBvr o6oraoreaayo crecl Bcnead6xc cac rucroro
nox(oHrle Bo3rvuuot 3acroHkt

Olpe.yn,poBarL npnBo,r ynpd8nexur bo3rydron 3ad'onon

noBHUredHdn vDoBepL ron.rrFa B nnnnlFxn8on \dvrpe ycraHoBlrL e(oMeHnveMbrn !DoBe!6 ?omnBa

)d!ooeHu BurlvrHb,e xux,eDbr

Henrorqo iaepEyr danaH 3(ofioMatuepa lrr nprura B 3aepHyr6 ro ynopa Manats lrr trarenqr! rpoxnaaxy no,q

Henortroe or(p!r{e apocen!ron 3acroHkt
nDr ereH 6eHrH c onaHo8dM qrcnoM sqxe pekoMeslyeMoro

npooeoxrb tr orD.fvruDoBaG MdndHhr
3a.pB8es lo3lyxoowmren! npoMdr! Bo3lyxooq'.Jrenb ! ranpaBu.h ero cBexrM

3.e!aHre ryFn(o! u.srlo6exsoro perynrropa onep€xeE!, [por3B(ru pa36opry pacnpenqrrorri ycrpuH,r6 fipdqnsy

3aeaaHre lrr Mdoe B!flytraHre rralrr npl8oqa romrBHoro Ctrrr! ronrnlsrn Hacoc r ynpaBm! n.rcrpaBHocJb

O6pa3oBa8ne epoMeptsoro cror na.apa Ea sre&ai xaGp
croprarr, roroBkax, Itsrllax noDusei

C!rr!.onolKr uufifiapoB, yadrrb Harap. nprrepd! oacrn
fonoBox MatraioB ( @!raN
CM. "noBluedHdn Dacro! tomsBa"

Oou6ra y8pyrocB nanaE Lrx npyxxts ,rq npoBouna !x I1po6Beou cacMqHyo pa36opry rBq.arenr r 3aMenrr6

Hapy0eHa paFdra np'6opo CM. CrqeMarrsecKxe nepeoor B pa6ore o,qdoro ffu ssrcnh

I3Hou.Hu 3y66, B€ryuen 6B BenoMon @€crepHe npnsoar rrpoBmru saMesy pacnleaenrru6Eoro Boa rrr eaoMyo
os.Dfi Io nDfi 30,ra DacnD€,a.rrrert

LIpeMepBHn Btsoc rynaq(o8 pacnpe.rqmqFEoro Bua nlo8ephb 0a3br ra3opacnpeae"ls&, , Btsc (ymq(oB. IIpt
rrHG <}ndqoE 6ore l,0w €MeHtr | b p0c pe,rffilMHn 3a

llmxaumrE!€ qyRr . arrrarqe
DtsMeses 6eBm c omtso

a
2
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llDxc{f,r {ercnDrBddr
Cnsu(oM pdsee 3ax!.aHre
3lacnrer!8uii cnon Harapa Ha noBepxsooB MMepcropaHur,
lopusrx! ronoBMx urnrHJDoB

Cnr. ABrraHb He pa3BrBaa no$oi vousocr!"

HepaBloMepdo r!,ouesBr 3y6B, le,ryu€t u BeloMon nedepe!
nD[3Ola DdcnDeaelrlele

funr.'d6 npor(trle, p!6o
f lDrv.HeH 6eH1rH. ohcro 3aMeHlrr 6esrud Ha ExoMe$eMrtn
HanjueHa per l i rpob.r orperynrpoBaJb uana(H
3Hacxrerlsrn cron Hahpa Ha noBep$ocrrx (a!epc.opauur. CM. ABurarer6 !e pa3BrRa€r lorHoii MorrHocrn'i

IIp, BEMb{eHxx cueu€rnH yyeHbuaercr {amra BDloreHHx KqeHqarom sua
HeyloBrqBopm6lar pa6oratroABrE!(!BLMbqewrcqelne- Cxmr cMoBot arperar. orcoelrtsrrB (opo6(y nepe4aq t

.l(BraM6 trepemeBrmt
Ocraoresre qarrxeE r peMHr elrruropa OrperynrpoBarh Harrxesre peMsr. flpr cn6HoM o.ra6neHnu

HercnDuHocB rrr! rDmora vnDadeM, xdo3( aBroMo6lnt I lpoBephr b pa60^ nDrBola
3arpcascsqe Merlpe6epHhrx lpoqpasm Maqrso.o paAlaropa, Ocrom Mdpe6epHde rpocrpaHcrsa

uperynupoBarB yron oneDe
Cqrbqoe Harapoobpa3oEanle B dMepe ciopanlr! yxyAuaDuee CM. "ABr.arer6 He pa3llBaer nonHon Mouroor'

Henocraroe{oe lrtr€sre dasa trptr cRopMr rDrxer{r csuue 30 w/e m IV nepeA.qe n r€yneDanDe Macra E0 
qC

PaboraABrrard, Ha Maqe 3aMesrr6 Mado na po(oMeEryeMoe
HercnpaB!@E yKa3arem ! npoBepm6 rauesle Madra xoErpor6tslM MaFoMflpov u trpu

Heooxolxvocry 3aMeE 16 ysaarqE
HercrpaDen peaynurosEBd npoMlt6 peatrurossLrn MaraH MacnrHo.o Hdcoaj xpoBepmr

/]trsy ! yrpyroqr np'*uHd. nDr H@6xonrMomr 3aMeHxG tr
IIoBLruesELd nra@ !fluen Mamso.o saoca llpomBed!3aMeny d€rorHrxr4aqen Hacoca
ylenqsellr 3a3opH Me,sy (op.HH6N uarysELtMx ueii(aM! ! 3aMeHrr6 EMru6ru! raHoBhre FMosrroro pa3Mepa

3acopeHro'rempo6exloro Madooqxq(rerrorBepcrsr6onra
(penneq{r (opnyca Macioocqq{rent

Oqnrrr6 MacnoocucrrRrb I or B.pLrtre B 6orre

3arpBleEa dxa rpreMsoro 0!r6rpi Madrnoro Hac@, rapy-
ueHo y.norrc8re mv6(a dribDa

Csia6 MadrHbrn rc!trep u npoqscurB ci xy npleMEo.o
Ou6rpa, saMesur! yuoEn

CH-STI'E lI YCTAHOBKA ABI{TATE.II'
Att cHrrns lDlilarenr asToMo6nnb Heo6xoAnMo yc-

TaHoBlTE Ha CMOTpoByro xaHaBy, Pa6o.ree MecTo !on'
xHo 6brrb o6opyloBaHo noaleMHHM ycrpoicrBoM rpy-
3o[oar,eMHocTLro He MeHee 200 Kr.

floAroroBnrerr,HEre pa6orlr, xoroplre Heo6xolnMo
rlporI3BecTx nepel cHrTr{eM aBrrare[r:

r/ orcoelnHrjrL xreMMbr or axryMyniropHoi 6ara-
Deu:

v orKpr,rr6 xanoT, orBepH!"r! qeTbrpe ooma Kpen-
teHur KanoTa fi cHtTB kanoT,

CHrBy aBToMo6rff:

' orornyrr cnooxu xperrrreHir npoBoAa axxynry-

, nqropHou oaTape, ,1 ocaoooanr! fipoBoa;

' oTBepHyTb oonrbr xpenrellllr npeAoxpaHurerE-
HOr6 tqnTa no&qoBa aBnraTerrr, 6plBroBr.rr(oB
MoropHoro oTcexa r( paMe, orcoeanHriTb Trry oT
I(OtneKTOP_a [OlOrp€Ba ABUTaTeJIt lI CHTTL UltiT

, B COOpC C bpbBrOBr.rkaMII fi XOJIIeXTOpOM;
v oTBepHyTL raul(x, sbrHyr; ooJrTbr r.r cHrTL 3a!-

Hvt Kon.rre(Top cncreMlr BbrnycKa ra3oB, crapa-
rcb He noBpear,rTL npoi!'la!I(n;

" 
orcoearHnrb or craprepa nyqox npoBo4oB n

, 
rpoBoa a(KyMynrropHoi 6araper!

v oTcoelxHrrT6 npoBoaa oT aaTquKoB y(a3arert
TeMfleparypH n aaBreHfi Macla;

r' orBepHyrl rafirtrr xperuregr.rr craprepa n cgrr6
craprep;

r/ orBepHyrb 'qre HnxHr,re rafiKx rpenneHr,rr I(

n p od o :ut e Hue ma6tru4bt 2. )

aBnraTenlo kapTepa cq€nn€Hnr;
v cnnT! Maclo u3 nolutoHa nBxraTexri

" 
orgepnyrr raiixy rpelljrer{ur colllkr,r u cnpecco-
Bar! couky; npoAonlHyro rrry c corxoi B c6op€
oTBecrx B cropony s noaBecrr! x paMe, qTo66r
o]la He co34aBana noMex rlpl,r cHrTxx lBnrardc

I
t : ,

Ptc.2"l. Cuoson .rFr.r MeM3-969A: I ' lBrrr-
rr! c obopyloBaBreM B c6opq 2 - qaprep: 3 xopo6(a

aar



faaqa 11. Cu,ro6oa arpezan l l

€\r

L

d:/

Y7p@
, ,ffin).

Pxc.2.2.Asu{ycramBsc'- 2
xosorc arFrar!, nprBo!troro BtIa ,
r Fnymop.3rirdero Mofa: I npo
Bo,r or aBharre Ha "Maccy'j 2 -
urn6a 8; 3 uan6a 8I; 4 - rane M8; 5 - no,qyuM nep€nflen
onopBr lBlrarsrj 6 - nonepe{rtsa nepe,AEn onopu cmoBoro a.-
pcrara;7 - xpoBurens rFflneE e peaynopa 3a,rEero Mocaa;8 -
6onr )v l - .  o-  BrJ rrd pacnopHaq. l0 avop |  |  d I  op orHet ono
pr c@oBoro arperarai I I - olopa p€aynopa 3a,rHe.o Moda i l2 -
dan6a 8;  l3 utrr lsr  l ,2xl2;  1,1 -  ranxa M12; 15'  6otr  M8: l6 '
ra i i (aMl0j  l?-uan6a I0;  I8-6orr j  l9 uan6a 12120-uan6a l2

C npaBofi croposbl aBrolro6nnfl:
r' cHrr! c rpy6oK Bo3ayurHoro ounbrpa IutaHr

BeHrunrqun n pa36anaHclpoBxx, ocna6lrrb xo-
Myr KpenneHnr Ha BnybxHoM narpy6I{e Kap-
6rcparopa, orkphrr! 3aMox crrxHoii .irelrrhl x
cHrrb Bo3ayxooqlrcruren!;  !ce narpy6Kx u
rnJraHrx 3ar(plrrr, qncrbrMn canOerKaMn unn
npo6(aMq;

'/ orcoerunurl nposoa 3By (oBoro clrrx&-ra, orgep_
Hyrl Ara 6onra Ir c[trL 3ByltoBoii cfirHat;

/ Br,rBepH,TE BLrHrlI xpenneHnt rfi6Koro rxranra,
coea{Hrroqero orofllir€nbHyro ycTasoaxy c rlar-
py6xoM xoxyxa aBnrarert, ti cHtrL ru6l(ni
IXJIAHI.

C n€Box cropoHhr rBroMo6ttt:
r' orcoeluumr or nap6rcparopa rrfl{ yfipaBneHnt

Bo3AylnHofi u ,qpoccerLHofi 3acnoHo( fi orBecru
rx B cropoHy;

r' orcoetnHnr! ny.roK npoBoaoB r€Heparopa or
coeanHnren!Hol{ DtaHxu;

v' orcoeanHnrb leHTpanlH6rii npoBo! H npoBo.q
r{Bxoro HarprxeHnr oT pacnpens{uT€nt 3axfi-
raH r, cHrTr, HaKoHeqHt(fi co cBeqo 3axura-

r' orcoeAlrnurr npoBo,qa or l(aryut{x 3ax[raHn9
II CHtrr ltarylnl(y;

r' orcoeArEr.rrr, or nryqepa Ha Bnyc(HoM xonrex-
fope ,4BDrare rr L[naHr . coe4xHriolrrlll{ Ko rneK-
rop c rxrpoBaryyMHLlM ycrnnr€n€M;

.' orcoeaunurl or ron:IrlBttoro nacoca ronnllBo-
noaBoArqnii unaHr fi 3al(penurb ero B Beprx-
KaJIEHOM nono]{(eHnn, 3aKpEIB OTlepCTne 3ar-

'nyuxot.

IIpn floMorqx noaa€Mxoro ycrpotcraa IryxIIoaIIffrb

r' orBepH),rL,qBe BepxHue raiiKn ftpenneHnt I( aBn-
raTenro xaprepa cqenneHut u noABnHyrb aBn-
rarerl fnepea ao BLrxoAa rxnureK xaprepa Ko-

epcTxu xaprepa cqeflne_
Hxt n Bana kopo6xu nepe,qaq u3 noArllnnHul(a!
ycraHoBteHHoro B pacro'rxe 6onra MaxoBnxa;
npr 3ToM cneayer rr36erarb 6on![oro nepeKoca
nroc(ocTr (apTepa xoJleHqarofo Bata orllocn-
TeriHo rl,'roclrocrll xaprcpa cqenr€txre !o I86e-
xaHue norpexAeHlrt p€3!6br mn tex n B}Inp€c-
coBKn r{3 6onra MlxoBx(a 3arny xu MaHxerLI
BaroM xopo6KII nepera.{;

'/ B6rHyr6 aBrrarerg 3 MoropHoro orcel€.
ycraHoBKy aBnrarenr crenyer npolBBoAnrb B noc-

rreAoBarerrLrrocrr'r, o6parHoii cHrrtlo. IIpn ysraHoBne
Heo6xolnMo crpeMurrcq x roMy, .Iro6bl rlrroc(ocrb xap-
Tepa (on€HqaToro Bajra 3aHtta nojroxenue, napajl-
nenrrroe fiJrocKocrx Kaprepa cuenteHxq. flepeaaqa Ko-
po6Kr nepeAaq nonxHa 6 r! BxrloqeHa, Bpalqat Ko-
reHqaTr,rt Ba.q aBnraTen, 3a peMeHb lelrTtntTopa,
HyxHo ao6nrbcr coBMerqeHxr BnaAxH InJrnq€B cryflx-
urr BeloMoro 4icr(a cqeB,'reHnr c BBIcTynaMLr lnnxq€8
Ha ncpBir.rHoM Bary xopo6xrI nepeaaq B groM Ilojro-
xeHurr BBecrr nepBlrqfiLlfi Bar I(opo6(u riepeaaq B noa-
lnunrxK 6onra MaxoBsxa.

PA3EOPRA ABIITATEI'
qro6t nonHocrllo pa3o6parL ABnrarenb, cHaqana

rryxHo cHrTs r{oMrmeKTymrqrre Fnbr n arperarbl u npo-
rnBecrFracrnqHyro pa36opry ABurar€nt.

qacru.rsar pa36opKa.qBfirarerr npou3Boalrrct B
ra(oii nocneaoBarenLHocrr.r:

r' orcoealHurr, x cHrrb rpy6rq or BarryyMHoro pe-
ryttropa pacnpeAernre,rs 3axnraHut k xap6m-
paropy;

'/ orcoeAr.rEurb lI cHrrb unaHr Belrrnrtqnx l(ap-
TepHbrx ra3oB Ha I(pbrrr{e pacnpeaenlTetbH6lx

'/ orcoeannntr u cnqn, Tpy6onpoBoa or ronruB-
Horo Hacoca x xap6loparopy;

" 
orBepHyrb rai'iKy npenneHxr pacnpea€rrxrent
3dxxr aHr{r l . r  cHq rb pacnperennrerE:

/  orgeps) rs raix Kp€nref i l l t  l (ap6rcpatopd.
drrr6 xap6roparop, npoKnaAKlt OnaHqa I{ap6rc-
paropa, (poHUTenH (penteHxt Bo3ayrrrHoro
drnbrpa D flpocraBtq. BHMLTTI' aBnraret!.

OxoH.{arerbHrr p8oopxa ABnrararq:
/ orBepHyrr 6om6l KpenneHut u cHsrr BepxHxi

(oxyx cxcTeMEI oxr'IaxneHlH;
r' orBepHyrE rafi(Ir KperneHlrt Mac[eHoro paatra-

TOpa, cHrTL paanarop, ]to3!rp€x MacttHol'o pa-
anaropa, npocTaBlq x yllrlorHnre,IllHHe xorllqa;

/  orBepHyrE raf iKl{  r . {  cHtrb npaBbrn H rcBEIn Bbr-
' nycKHbte (onneKTopLlt B[ycxBor{ fiortelcop;

'/ orBepHyrl rafiKy x cHqr! (opnyc ,anr(a npn-
BOAa pacnpeaetnTent 3axulaHnr;

" 
orBepHyrb 4 raiikh kpenneHtrq BeHTnntropa r'r
cHrrb B€HTrnrrop B c6ope c reHeparopoM;

/ orsepHyD 6orrrr r cHrr! KpEulII(y qeHrpo6ex-
HOrO MaCrOOqliCTnTerH;

'/ u3Bneqr yxa3arenb ypoBHr Macna, BHBepHyrb
rpy6(y yxa3arerrr ypoBHr Macna;

r' orBepHyr6 rafixrl rpeluleHnt ronnnBHoro Haco-
ca l]l cHrr! TofltltBHLltt Hacoc co lnroxoM! npo-
r{naar{aMu u npocTas(ot;

'/ cns$ crrxru Kpennennr orBoatulux KoxyxoB,
nIuTKu ironoBox urrtr,rHlpoB! BBIBepHyTb cBeqlr
3axr.rraHur, larqrxx reMnepaTyp x AaBneHxt
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'/ oreepHyt rarixs xpenreHuq
xpt lue( ronoBox l i f i rnHA-
poB, cHrrh npoHuTetHbr
rryoBo4oB, KpbrrxItn roroBox
rIrjruH,qpoB r.r npoI(raaKI,r
KpLrlrreK;

r' orBepHyrb IafiKu KperneH[t
BajrxKoB xopoMllcen r0rana-
HoB, cHrrr, cyxapn, Banrixlr
kopoMlrcei B c6ope c (opoMr,rc-
,aMn l, naxoH€qHx(n Bbrnyc-
I(Hbrx KnanaHoB;

"/ ocna6rrrb Ha l/2 o6opora.afi-
KLr Xpenn€snt fonoaox, ux-
nliHApoB, a 3aTeM orBepHyrb
l , lX OnOHqaTeI6HO, rr ler(nM
ylapoM MoroTXa qepB aepe-

Prc. 2.4. Cronopedxe raxo-
urm or trpoepaqBaH"

Prc. 25. Clqus ed c{nm rcHm6€Nm MF
.r@rs{rM: I sidr cMHrka B c6ope c BopdtuM,
2 (oprryc G$r&i I (orcHcar6rn Ba! 4 uecrpM

BtHHyIO nposraBry caanHyrb ronoBxn qxJrrjn-
ApoB cMecra! a 3areM cHrrb rrx co nllln]rex. CHrrL
n€BLre n npaBr,re n€pe;tHqe n 3aaHne xoxyxa clr-
sr€MLr oxr'IaxleHnri

" 
cHqrr nIraHrr Tonnareleii, flpyxuHlr, nlaii6lr
npoxraaoK n npoxnaxKh r{oxyxoB rrraHf- npit
cHtTlrr uraHr rojr(areneii Heo6xoluMo noMe-
rnrb x, qro6br npII c6opxe ycraHoBsrr Ha npe-
xHn€ Mecral He Hapyras rprpa6orxy nraHr c
ToI|{arenrMn. l4cnoiB3yr Kproqol{ c HaKoHeqHr-
fioM Z 2 MM, n3sneqr, n3 rlreA Tojr(arcrr xrn-

'/ xcnorb3yr cronop 1 (pnc. 2.4), ycraHaBnnBae-
Mbrii Ha unnnll{u (aprepa xoneHvaToro Bana,
3acronopr, r or npoBopaqnBarrus MaxoBxx) oTo,
rHyrb ycnlt cronopHoii lnaii6H 6onra [errrpo-
6exloro Macroo'rncrurexr, orgepHyrr 6onr,
cHrrb cronopHyro afi6y, MacnoorpaxarenL.
I'lcnorl3yr creMHxK (pnc. 2.5), cHrr! xopnyc
[eHrPo6exHorc MacnoorrIcTrrenr;

'/ orBepHyrr 6onrbr xperlnennq I{pBrI]Ikn pacnpe:re-
nurejbrrrrrx r[ecTepeH, cHrr] l(pb[[ky x rpoxjraa-
I(y rybrnlxu;

'/ oraepHyB 6 6orros rpenreHfi, (o)rryxa cuenre-

Hr{r u cHrTb crlenJreHrc, Ilcpe.q cHqrn€M Heo6xo-
,quMo ybeauTbcr B Hannqnu MeTox Ha Koxyxe
crlenireHl,It Il MaxolnKe, npn oTcyTcTBu MeToK

'/ rcnon!3yr c6eMlrxr(u, cHrT6 uecrepHro 6anaH-
ctpHoro Bana (puc. 2.6) h uecrepHro nplrBoAa
ypaBHoBc[rxBaroue.o MexaHBMa (puc. 2.7):

" 
orBepHl'rb n cHeTr 6onr r(pennegnr MaxoBu(a u
!"ronopHyro uaii6y. BBecTfl IBe onpaBKn Melrqy
xaprepoM xoneHqa-roro Barra u MaxoBnItoM.
cHrT! MaxoBlrx c xoteHqaTofo Bana.

FacnpeAe'rme,.rhHhri Ban n 6anaEorpELrii MexaH 3sri

'/ orsepsyrB BrrHrbr n cHrrb I(pbrlnxy 6ararrcnp-
HOrO MexaHr3Ma;

r' ororsyr yc cronopHoi !rd;6hr, orBepHyr! 6onr,
cHtrL cronopHylo r{ onopHyro uan6br !.r l},Il{onor-
I{ox r,r3 Mqr(oro Melanra Bblronr(Hyrb m nporn-
Boleca 6anaHcnprrhrii Ba--r B cropoHy (p6rlrrxll
pacnpe cnrr€rr,n brx uecrepeH! cHrrb npo, ruouec
,i npyxuny 6anaHcrpa. ynopHyro lxaii6y;

,, oruepHyrb npuBo,qHoii xy,,raqox Tonrj{BHoro
Hacoca fi c noMoulbm onpaBxn BHnpeccolaTl r
cropoHy v!r \oBHi{a pacnpenen ren6Hbri i  Bar c
orHoBpeMeHrroii BLrnpecco!Itoii BeroMoii uecrep-

Prc.2.6. CEMiTK qnr c{nx* uec-
repBf, buarcrprorc en: I - GeMsrKj
? - ueoepHr 6ararcnproro !da; 3 -6a
naHc(psErii Bu

Pxc. 2.?. CIeMB'R
rrr csrrxr uecr€pd{
trpxDor. yP {o8furBr-
Fuero MexrHf,3Mr: I -
Brr @MEBKa B c6ope
c BoporxoM; 2 (opnyc
ckMEnMj 3 - (oneHqa-
NtBani4-uqepst

Prc. 2.E. [pmnN6rerrc rufl 0a-
cauff {rnxl|/rpor Ea rrFeF MererG

'b 
Btur: I - D!(!6xa xpeuernr ronos-

(! uurnlpoBi 2 - raiixaj l - o!rcaropj
:l - uull'tpi 5 - xpsx,M!& dan{a

-!Enol
Ilor

-S!Pllla

Pm

@
c'9

o
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TEM, qTO6EI
npoMltaMn r(y-

Bpelnrb pa6o-

CTI,I IIOIIIjTN.

HIlftoB pacnpe-

nyrb aBa 6on-

onopHyIo
uaf i6yj

r '  3aOt Kcx po-

Pnc. 2.9. I{pennetsre cperuen otropH: I
60116r RpenreErr cperHen onopui 2 - cpen-

/ scnolr:yq uogtaxgue nonarKu, BBoar{MHe Mex-
Ay pacnpeAetnre,rlHoi uecrepH€i Ir xopnycoM
nepeaHet orlop}l KoneHqaroro Bana, cHrrb uec-
repHrc t onopHyro uaii6y c KoneHqaroro !ana;

r' orBepHyrb 4 rafiKtr npenncHnrr nepe,qHeii onopLi
xABa 6onra xpenneHur cpeAHei onopH (puc. 2.9)
t tBB]IeqL ux,

r' qepe: npocrasxy rl: Mrnroro Mera:rra B Top€q xo-
neHqaToro Ba.Jra co cTopoH6I MaxoBuKa! BEInpec-
coBaTr, xoIeHqaTLIt aajl c onoparq fi3 r€pTepa;

'/ crrqrl nepcrurlorc onopy c (oneHqaroro Bara;

" 
orBepHyrL aBa 6onra co€anHrrorqn nojroBfiH-
xx cpeAHefi onoplr (prc. 2.10) n cHrr! cpeaHoro
onopy c Bxnaar,ruaMu c fiorenqaroro B:r.'ra;

"' sgear orseprxy noa :a,qr{rcro MaHxery KoreHqa-
TOIO Bana! BhlnpeccoaaTL MaHxeTy, cgrTb Mac-
noorpaxareJr6HLre uaii6rr u, ficfl onE3yr onpaB-
I{y (p c. 2.1l), lLinpeccoBarb 3anHuii no,qrxHn-
HXX KOreHLraTOrO BaIa, npeABap[TenEHO OTO-
rHyB yc cronopHoil IIJaii6Lr, BErBepH)'rL 60rr x

floc,ne nonHoi pa36opxn asnraro'rr Aera"'[r Heo6xo-

laB or rlpon3BorrbHoro BbrnaAarruq qnnnHApLr
(pnc. 2.8), nepeBepryrb nBnraren! rra 180'. npr
nep€BopaquBartxu [3BjreqE ]'3 rHc3aa Barr{( npo-
MexFo'rHbrn npxBofa vac.rrHoro Hacoca:

v oTBepHyr! oonrr,r r(pen,'reHnq no,u/foHa aBr.rrare-
,r, cHrTb nollorr x npoxJraarq;

'/ orsepHyrr 6onrr,r xpenneHut

Hbrfi Hacoc B c6ope c npueMrrn-
xoM. npox,.n!r(y Hacoca r.r Bryn-
Ky f lpoMexyTor{Horo BanIrr(a
nptBoaa Macn9Horo Hacoca;

'/ orsepHyr! crolropHL'c raiixr,r t
mnl{n npennenxq xpLrrxeK lxa-
ryHoB, cn',r! xpbrlnr(u rxaryro!
fi BXNATlllnfi

tllaryHoB. flpu cHrrnn I{p xeK
ua'ryHoB nposepnTb Harr lque
ysraHoBovfir,rr NrfioK Ha xpbrln-
Kax rraTyrroa fi lr]aryHaxj cooT-
B€rcrByrolqnx nopraKoBoMy rro-
Mepy u[i1r'rH!pa;

r' acpcBepHyrb aBnraren! H 180",
cHtrl, npncnoco6neHue, Oxl{cxpy-
rcqee uunnHlpbr, Jlsrl(untx yna-
paMx /lslxBrBBoro Mororxa crfiTb
rlunxn,qpl,r ll nopuHy B c6ope c
uaryrraMn. flopnlxu noMerxr!

nopr!r(oBoMy
Hor{€py ulr]rnrupa. Kpbrrxxn lna-
ryHoB ycraHoBr{Tr, Ha Mecro co-
rnacHo rroMepaM rrunsH,qpoB;

arrMo rrqarerbno rpoMhrrE, npomB€-
crn xotrrponb r copnpoBxy acru€ii
Ha rolHHe n rpe6yloq e 3aMeHbr. Ae-
OeKrHbre aeranu
3aMeHrr! HoB6rMn rafinM o6pa3oM,
qro6Er :ra3op ,rnn Harrrn B coelfiHe-
lurx cooTBeTcTBoBluru yRa3aHHErM r
ra6n. 2.2. Hex€rare,'rE ro noBropHoe

roBoqHot npoBonoror, cronopHbrx
n'rasrnH, eo'rn Aaxe BHelrHe oHn Bbrr-
ff qr rcnpalHbrMn.

64 3 - BcpxBrr onopai 4 - 60rr (pcnnc-
Hrr cp.,rHen onopd;5 - HnxHrr onopai6
- dr4'r Bkf,a,qu'ra: ? - Bkf,alluj 8 - xa-
r roaBoila cMa3fi( k rolru!&!ky; v -
(oneEsarrn Edr l0 - rrnor onopBr

troaurtrmf,a: I - orpaDM; 2 - pylM on

i l i

P!r. 2.10. Otrop! cpeadet$ (op€dHoro
trolutrtrruxr. I 'crrxHon 5onr.2 uan

Pxc.2.U.OnpaB-

Ta6tu4a 2.2
3 Lrx aeran€i rrarcrr MeM3-969A

la'oo ({!'x,) B ro.arHertrn conDflaevH\ nnuei. {v

0.0t 0,07 0.250
llopuHe8on flaneu ropu<Hb (or bepcr re rojr naieu 0.00t 0.05r1
llopuHe8oe xofuuo - xaHa8ra B nopuHe 0,02 0.071 200
Beornrr .onuska u,d^trd - o 0.002 0.007 0.060
l lJar lpHH"r uerh- ro .p ' r r ,or , '  Br u -  |  r^Hxn IU ru t r lHrr  dd lHd 0,026 0,071 0.250

0.010 -0,080 0,050
PdnDe e rnre rh-brn Bd r  -  Br r 0.0.1O 0,200
ItdaK{o$rn Ba, 0.040 0?l 0,21,\J

0,055 0.095 0,200
C,eDxeH6 lnvc(Ho.o MaxaHa - Br\n{d 0,025 0.065 0. l50

0.025 0,06J 0,300
Buhr ropovd(tr  xnrndHoB - KopoMhrcno 0,0t0 0.042 0.150
Lryntrua npomBos@ - rryrM pacnDeqdrr€n$oro Bua 0,070 0, l l l 0,200



t4 A6no,vo6Lrb "JlyA3". 7xcntyanaaun, pe,xonm rna

KAPTEP KOJIE}ITIATOTO BA!'IA
Kaprep (prc. 2.12) - 3ro 6a3oBar Aeran! Asx"

raTenr. flocre pa36opxu Iraprep rlqarerlHo oqric-
TuTr! npoMbrrL u npoTeper! Berolnrlro. 3areM npo-
u3Becrn ocMorp aeTann.

He aonycrarorcr: TperqlHbr, 3a6ourr6r, BMrrru-
Hbr Ha pa6o,| l . tx noBep\Hoc1r\  npx HanHqxx ra-
6orrH li BMTTIH t x Heo6xoAfiMo axxypaTHo 3aqnc-
rnrb. npn o6Hapyx€Er.r TperIXH! I(oToplte HeBo3-
Moxrro 3aBapurb - r{aprep 3aMeHrrT6,

OcnosHLrM leoeftraMn xaprepr xoreEq*roro

r' BbrprrBaHxe rnllunex nrs npocra6neHr.re
p€3!6H nol mnrnbru B xaprepe;

r' [3Hoc rHe3A rIoA onopH pacfipeitenrrenLHo-
ro BaJIa; n3Hoc rHe3a [o,II ToJIKaTeJIB kna-

flpn BbrpHBaHxr nnnel{ xnu npoc.ira6JreHsx
p*b6br B naprepe - 3aMeHurb lnrlrnblrr Ha cne-
qEarLH6re peMoHrHLre (puc.2.l3). Ulnnnb(n Lr
2 x3roraBruBaorcr rr3 cra,rlr 40X. a unnn!(r 3
n 4 - I,3 crarx 15. [Inunbxy I Heo6toAnMo repMu-
rrecKlr o6pa6orarL. flepe,q ycraHoBKoii peMoHrHlrx
nnurer( HyxHo Hape3a, 6 pe366y B Kap-
Tepe xojreHqaToro aana.

Bbrcora BLrcTynneHxr rxfinrert Ha!
rulocKocrrMn mgrcpa aoJrxSa cooTBeTcTio-
Barb lenuwrHaM, yKa3aHHbrM Ha puc. 2.14.

rlpr u3Hoce rHe3A (aprepa (oneHqa-
roro Bana (noa onopH pacnpeaeruTer6-
HOIO Batra u lloa TonKaTenu xnanaHoB)
HyxHo x3roroBrrr, n ycraHoBnri peMoH-
THbre noAlxurrHrftn r BT yrKn, PeMonrHbre
noalUtlnHrlKlr u BTyJlnu 3roTaBJIt{BarcT-
cr u3 cnerl alrrHoro anrc
Ba (,qonycxacrcr rcroroBneHxe n3 MarHn-
eBoro c[naBa MJI-s).

Pacro'rka kaprepa no,q peMonrHlre
nollxnnHnxr pacfipeaerrren]Hofo nana
,r pa3Mepr,r peMoHrH6rx noaurrnHn(oB no-
xa3aHLr Ha prc. 2.15.

nepe.a 3anpcccoB(oii noanlnrHnKoB
(apTep (oneHqaToro Bara Earperb ao
reMneparypH 150...210oC. CoBMecrr.rB
na3u, BlIIIOrHeHHlre Ha notu{rllluKax,
c MaclonoaBolrlqfiMu r{aHanaMu B xap-
Tcpe, Heo6xonlMo 3anpeccoBarL nol-
lnnnH{KH. flocr€ ocrr,rBaHnr r{aprepa Ao
TeMnepaTypEr or(pyxarcqero Bo3ayxa
Heo6xoAuMo npocBepn Tr oTBepcrnr B
no,qlxfinyrxax 2 lr 4 nepelHeii x 3aAHeil
onop coBMecrHo c xaprepoM { ycraHo-
Bnrb lnrr-ioru. CpeAHri no,qrrrHnr{ cro-
nopl lTct  c noMo[lEIo ycTaHoBo.IHoro
BnHTaJ BAOpaqxBaeMoro B orBepcTne
M6, BbrnonBreMoe ao 3airpeccoBxr noa-
uiqflHn(a B xapTepe xojre{qaToro Bajra.
nocte ycrafioBxn lrrHra (Arr npeaorB-
palqeHlq ero caMooT(pyqrGaHxr B rlpo-
rtccce 3ltcnnyararlx ) - BnHr c Asyx cro-
poH 3axepHnT6. coocHocrb flo,qlllnnHx-
I(OB MOxHo npoBepurr c [oMoulLrc onpaB-
I(H (pnc. 2. l6)  rD rcnon63yr f ioB6r;1

',tE, t9
20

- no,qEwrii /]![ar'
xr; 9 - (aprep (o,leuqrorc Duar l0 - raiim ronoBo rnrnKrpos

9

/ lr
1y'?

oW),"

pac

rcp

K,

l

l
uni

I
rprr
rar

r
.rro6
Kne 1
Sore

r

Heo6
xra6(

2
reiiu

BiIYI
rryrp

B c6oltej Il - uan6a.onoBk! umrHApoB: 12 - uruL(a: l.l -
rankroro8kr lurupoB. l4 uxr ' i - .  i ' -  lpor rr ia rpdu.r
pompe.rerde,6 d\ 56q.GRNor{. 16 mqdr}mHoe*Fri
17 - (pauka prcnpeJrdumbHhrx 3y6!amx xore

Pnc. 2.13, Peromrue Dn{i6r, ppr€pa rueHqaroro Bua:
I - ururLka kpenn.,r{ roroBn u!r!!Apo8; 2 ntruBM
(peueflr nprepa cqenneF rj 3 - unrn6(a ry.nrcslr Mac-
ntHoro pa,rnaropa; 4 Dawr6ka BBnycxnon rpy6br

s

Pnc.2.14. K.prep honeNrroro Bur B c6op€: I - xaprepi 2-3.rtyukaA6MM.
3 - tepenttr. cpel! t k :ra!E r onopEr pacnpelemr*lHoro Bara; 4 - rrdrbka
{peoneHqc Maqrsoro paqraropa; 5 - npoMarKai 6 rryqep norBolruri; 7
untrr6xa (peuernr KaF4epa cqeffeflirr 8 - paooqM nor qlrrsApoM; 9 - lua
IBIDI l0 - donop noAurns!(a; I I - orrn6naruranbaj l2- 6om M6xl6j l3 - orrnr-
ia (peuesus Macncnoro Eacoca; 14, kaHan nolBoaa Macra ( qeHrlloyrei 15 -
KaEat noABoAa Macna ( (opesE6rM noru!flrreM; 16, urmh(a ry€ueFrr roro-
so( umrErpoB; l7 - uryqep omoffurii

N

N
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TJ
I

pacnpelernrenbHbrii Ban. onpaBna,qon-
xna npoxoAuTr, cBo6oano 6e3 3aeaarrlrq.

Anr ycraHoBro p€MoHrHoii Brynxn He-
o6xoAuMo nporBBecrx pacroqxy Ha (ap-
repe xonentraroro BaJra. npn sanpeccoB-
re nporo,rKy Ha srynr(e HyxHo cosMecrxrr>
c oTBepcTneM Mao'rrHoro xaHajla I xaplc-
pe. CTonopeHne BTynox Moxno rre npou3-

KPI4BOITUIIHO - IATYHHbIIi
MEXAHII3M

Ecnr upn xcnnyarar{ur Bo3rrnltaer
Heo6xollrMocrb B 3aM€He qnnHHApa, nop-
rrHcrr,rx I(oneII, nopurHeii, uaTyHoB uru
BxJralriuet rnaryFa, 3To Moxrro Blrnoil-
Hfir!, He cHxMar lsnrarenr c aBroMo6n'
l', 6e3 nonrroii ero pa36opx .

floprnoK onepaqnii npn 3roM cJIeAyIo-
uni i :

'/ cHrr6 c ABurareilt rotoBror qnnr,rH-
APOB;

" 
nosepHyG xojrenqarHii Ba"'r B Takoe
nonoxeHler npn fioropoM B cHrMa-
€MoM rrrdrnnap€ rlopnenb Haxoann-
cr 6Br B BMT;

r' n€rl{ Mn yrapaMn MoirorKa qepe3

aepeBrHHyro npocraBKy no BepxHeii
qacrn rrxnuHApa packaqarL u cHrrb

t-
6a

l

F

Ptrc. 2,15. Plsd'd xlprepl aBn' rtsr noA FnodrHde roaulnrftr pr.trperF
I kaprep (oneHcaroro Baiai 2. 3. 4 p€MoHrHue no,rurnqnK!

onop pacnpererrRqEsoro Bda: D'@6 KoneEsaroro sdai E'oDepc e noa llm4r

flpxMe{a re. Bo r36exaHre noroMk, o6M nop-
uHe npr noBeprbrBaHru (oresqaroro Bda rpu cF -
r6rx urrrtsApax nopueE seo6xorrMo nouepxmarE
n HanpaBncrB B orBepfle no! uurH,qp;

" /  ctrqrs nopurHessre Korbua c nopLuHen I  nove-
rxrL ux c reM,.rro6H rpu c6opKe ycraHoinrb Ha
npexHue M€cra;

'/ crrqrr nopuens.

IlpoB€pfts cocro{|Ixr r peMoHr un.rnrupos
L nocne cHrrxs c aBnrarenr n npoMltB(x qr{nlrrl-

,lpbr nposepmrcr BrByanbHo Ha oTcyTcrBne o6no-
na pe6ep, pnco(, 3aAnpo3 3epKana qxnqHApoB. np
Heo6\or \ tocrH pxcKr rarr lpb|Hqrcrxrs \ rerxoi i
Harr .qaqHori  urKlpr(oir .  rareproi i  Menov H norphnoi i

nocne 3a'rucrxu rflarorlHo npoMlrrb,
qro66r rre ocranoc! cneAoB a6pa3[Ba. Men-
I{ne prcxn. He Merraroul,re AanEHeiiueii pa-
5o,rl). B6rBo,:nrr, He orelyer,

flpn Hantrqxx ycryna B BepxHeii qac-
rr 3ep(ana qnrnH,qpa (Ha rpaHnqe pa6o-
rbr Bepxnero xoMnpecclronroro I{orlua)
rreo6xoauMo cHrTr. ycTyr cepnoBnAHhrM
ula6epoM nnn cneqxanlnHM a6pa3I,rBHEIM
rrHcrpyMeHroM- 3ry pa6ory BbrnonHrr.or
axkyparHo, c reM,.Iro6u Heclltrh Meril-'Ir

2. flprroaHocrb lrnnrH'qpa .qtt ,\anL-
Heiiuen paborH no cBonM reoMerplrqcc-
Kr{M pa3MepaM onpe,q€nrror,  3aMeprt
BHyrpeHHut !uaMerp rHAnxaropH!rM
HyrpoMepoM.

-!:!-

L)
_L!

/+\w
I,I3HoueHsocrL rluxHHApa xapaKrepn3yercr Berr{-

quHon BHoca nepBoro norca (cpelHrr lennqnHa or
3aMepa B qerbrpex HanpaBneHurx). B 3roM notce n3Hoc
o6lrqHo Harj6onLuui, (poMe roro) or pa3Mepa B 3roM
norce 3aB cxr 3a3op B c'r!fte nepBoro (oMnpeccnoHHo-

,4nr onpeaeneHm 3a:ropa Mexny rc6xoii noprrHr u
unJIrHApoM rrpnnuMaeTcr cpeaHr,rt AuaMerp oT 3aM€pa
B qerHpex HanpaBrreHurx qerBeproMy u nsroMy no-

IIps yBenuqeHxrr alraMerpoB qlrttHIpoB 6onee
76,100 MM npr 3aMepe no,nepBoMy norcy uxirnHAp}I
noanexaT peMoHTy.

P{c, 2.16. OnDaBM,c"rr npoep{( c@cs@rr norDrnrtRoB pampeadrenBHc



l6 Aomo o6tLlh ""1yA3". Sxcntyama4un, pe.uoan ftu

UuntHApH aBDrarent
Heo6xoAuMo o6pa6aT!r!arr,
ao yl(a3anHoro lluxe aua-
MeTpa u copTnpoBaTb Ha
rpu rpyrrlLl:

t, '76,19-76,20 r,M:,
2) '76,20-76,21 r,r,;
3) 16,21-76,22 llu.
O6pa6oraHHoe 3epKaro

rlr i rxHApa aonxHo yaoB-
neTBoprrr, cnelyrcuue Tpe-
6oBaHfit: oBerJlHocTg n fio-
HycHocr! rlrJ[rHlpa lonyc-
I€ercr Ao 0,01 5 MMj lrepoxo-
BaTOCTT, nOBepXHOCTli
Ra 0,20...0,25; 6neHre roca-
IOqHHx ropr loB olHocx-
TenEHO Axarlerpa MM He 60-
ree 0,03 MM Ha npaiiHux Toq-
Kax; HecoocHocrr, noBepxHo-
cl:eii lnaMeTpa n MM He 60-
nee 0.04 MM.

Prc. 2.17. PeMotrrtrrr Bryrk,
non 6o{Ky roxrarenr (r) r M€cro tror
tcrlrorRy peMoHrHon Brynf,{ )ro 06-
p,6or(tr (6) r nocre MexatrNecxon

o)

I t

nocne o6pa6orKr noEepxHocr!, 3eplr;L,1a uutrHA-
pa TularenbHo cjreayeT frpoMlrrb.

3. IIpt Heo6xoAnMocrx 3aMeHlr rrxnnHApo! Hallo
3Harb, qTo 3anacHbre qacTu nofiaBnrrorcr qnnlHApLr
HOMnHanbHbrx pa3MepoB, copTnpoBaHHue Ha rplr rpyn-
nLr. O6o3Ha'reHte rpynrH HaHocnrcr xpacxofi (Kpac-
noii, xenroir, 3e,reHoii) Ha BepxHrx pe6pax. at|:tn

L

r l-l
i i l

@

I

fz oHHoe ep\HN,7 -  (onb-

P{c. 2.1E. IIoDrBx {
urrynH: I - (onluocro-
nopHoe nopuseBo.o
nanB\aj2-raneqnop-
nrcBon; l -nopLonb:4
- npoMalka urnrdlpaj
5-uMrsj lp;6-{ox6uo
nopuseB@ xoMnpeer-

uo nopDHeBoe (oMnpec-
crof lnoe rrxre€i  E -
a!c( ronBqeBot qopu-

(or6qa; 9 - pacurptr-
rG oceior; l0 -pacu{-
pmspaardBr$n; I I -
Baryfl; 12, Brylxq l3 -
60rr xpeuenx, kp!d-
M rarysaj 14-rydun
uarysai 15 - .atxa; 16-

f

Ptrc. 2.19. Cx€r. uMept runr-qpr: b-b - ocB
3an4 a-a, c-c. d-d - ocu 3aMepoB

A
BLITD
BOrO

vepo
npoT

A
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IIpoBepRa coclorH e n 3aM€da noprndeaot
CHqrL nopnleHr, c uraryHa, Iur 3roro riaao:

" 
ugsreqr cronopHlte ro;Ma llopugegoro nanb-
rla ,i3 KaHaBox 6o6Eruex fiopruHr;

r' BcraBfiTt BIIHT fipucnoco6nes[r &1t B6lnpeccoB-
Kfi noprrH€Boro nanbrra (pnc. 2.20) ! orBepcTfie
nanbqa x BBepEyr6 HanoHeqHxx. 3aBopaqnBae
raiiry rlp{cnoco6reHxs, BEr[peccoDarb nop[rHe-

, 
BOt najleq u cHtTL nopueH6;

w O.Ij{CIUTL OT Harapa IIHr[qe noplxnt x l(aHaBxrt
noA noputHcBlle xoJIEIla, or{ucT(y (aHaBox or
Harapa nporcBoarT cTapHM noJloMaHHLrM nop-
rlrseBl ru xo:rrqor"r, co6rro,qar npn 3roM ocropox-
HOCr;. OqUCTHTL ,r npOA)'rL OrBepcrnr Ar'rq oT-
BOAa MaCJla U3 r(aHaBrtr noa MactrocbeMHlre

np}I Bn3yarlHoM ocMorpe nopur€ii oco6o
TUaTeJTLEO HAAO O6parUaTE BHTMaHUe Ha Orcyr-

t2

Ta6nuaa 2.3

crBle rper{r.{H. npu HaJrxqsx rpenlnH - flopllleH!

'/ my6oxr're rrarupr,r n oreAr,r 3aanpoB r{rlr npnxBa-
TOE 3aqUCT TB.

3aMep nnaMcrpa ll)6l(r fiop Hr nporcBoarr no cx€-
Me, nPIr3eAeHHoii Ha pxc. 2.21.

Am onpeleneHnr 3a3opa Mexay ro6Kofi nopllHt Ir
qunuHApoM bepercq 3aMep no rperleMy florcy ceqeHm
A-A- Koflrpo,rbHLri 3aMep y soBoro nopnlllq no rpe-
rLeMy norcy aonxeH 6LIrr paBeH 75,9.1 - 75.96 MM.

Prc. 2.20. Alrpdouk. tropuqeso.o (dbq!

neH,quxynrpHo.

-traHHhre 3aMe-
- - I '
sl poB conocrasnrror c
91 pa3McpaMn ra6n.

2.4x npu Heo6xo!fi-
MOCTII  3AMEH9}OT
noprnHu.

[-

Ptrc.2.21. CxeM trM€p! rc6r!
noprBr: no lll norcy B roqMx A-
A. KoHrpoDHrn 3aMep A 76,9t!$.

BHyrpeHgsi i  rua-
Merp 6o6LInIex nopnrHt
(no! nopuneBoii nereq)
3aMeprercq 06LrqHo B
!8yx HanpaBnerMqx - no
ocu noplnHq r{ nepneHlr-
xynrpHo ocli; xaxaat
6o6brrxna 3aMeprercr D
aByx norcax. Blrcora
xorlueBbrx xaHaBox noa
nopuHeBble kon6rla 3a-
Meprercq B qeT6rpex rorl-

kax.  pacnoJroxeH-
Hrrx B3auMHo nep-

Ta6juqa 2.4

AnaMerp nanLq€s |r orBepcflrf, B nopururx u ro"roBxax uary[oa Aarrare"rr MeM3-969A

IIopu€Hb noa.,rer(nr 3rMeH€:

'/ npu q3Hoce ro6xfi B Tper6eM florce ceqeFur A - ao

, attaMerpa 75,',7',78 MM;
, yBeJtrqeHnH Pa3Mepa nepBon KaHaBku noA xoM-

npeccxoHHoe xonbuo 6onee 1.65 MM. Bropoii nr-
HaBI{x - 6oree 2.15 MM;

/ npr nrsoce orBepcrr . r r  f lon nopurHeBoi I raneu
6o,ree 22.032 t"tu:

w npn HaJrxqxu aeQercoB rlo EHeurHeMy ocMorpy
(TpeurrHLr, 3aqup!r, nporapEr u np.).

Anr MeH6r nopuHefi B xaq€crBe 3andcHhrx qacre;
abin)c(aroTct noplrHlt HopMat6ltoro u oAHoro p€Molrr-
Horo pa3MepoB c noAo6parH6Nn noplrHeB6rM[ niu]qa-
Mu u croropirbrMn KoJrBuaMr, flopuJHq peMoHrHr,rx pa3-
MepoB yBerrrqeHlr no HaprrrHoMy &raMcrpy Ha 0,20 MM
npoTxB HoMnHaIbHbix,

Anr o6ecne,{eHfir rpe6yeMoro 3a3opa Mexay Hxx-

,nei 'rasrbro ro6(u noprrlHr n umr.rHApoM (B npeaer'rax
0,05 - 0,07 MM) noplllnlr HoMunzrnbr{oro u peMoHrtroro
pa3MepoB coprnpyrorcr Ha rps rpynnbr (cM. ra6n. 2.5).

ByKBerrroe o6o3HaqeHfie rpynrH (A, E, B) EaHo-
crr lla HapyxHoiii noBepxHocr{ aHnura Doprnsr. Ha
nopurHr\  peMoHrHofo pa rMepa HaHocr rcr  ,aei icr  Br i -
ren6Hh,i{ pa3Mep. ParMepLr }o6x{ peMoHTHbrx nopuHeii
u ul,lrrrHlpor nocJle pacToq(v creayroulu€:

Ta6nu4a 2.5

fpytrtr.

JIvAI-969M 76.tJ-76.14 76.19-76.200.05-0,0t
5 76,t+16.t5 76.24-76.210_05,0.07
B 76,t5-76.16 t6.2t-16.220.05-0.{t

AraM€apH rrnnrHrpoo n nopur{€i rut|r&rent MeM3-969A
]lrNm conDrneMux ieruen. MM

75.99...76.00 75,93...75.94 0,05.. .0,07
E ?6,u0.?6,01 7s,94...15.95 0,05...0,07

76.01..76.0: 75.95.. .75.96 0_05.._.0.07

An.Msp orBepd{r no,r n3re4 M!
r mDxB€t ro,oD{e u&Y{a

I 2l.99t|(l. .?1.o925 ?t.9E75.21.9900 21.9945.2r,9970
II :1.992t 2r,qq50 2l_9900..21_9925 21.9970..21.9995
II I 2t,9950...21 .9975 21,9925...21,9950 21.9995...22.0020

21.9975...22.0000 21.9950...21_9975 22.0020...22.W5
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TaruM o6pa3oM noplnHH r{ unnnHrrprr no!6nparor
co.nacHo MapI{rpoBKe.

npx nepBoji cMeHe noplnlrei:i B rr3HorxeBsbr! rrr-
ruH,qp 6e3 pacrorrxn cjreAycr ycraHaBrruBarB lopulHn
HopMarrr,Horo pa3Mepa, npcuMyrqecrBer o rpynn6r B.

Pa3Hnqa B Macce caMoro rr) i {enoro !  caMoro
r'tCfliolo nopUIHt OAHoro IBxraTeIr He lonxHa npe3tl-

C6opxa nopllrHfi c rnarynoM BlrnoJtHseTcr D cnely-
I{}uea nosreaoaaTeJl6HocTn:

'/ scraafiE cronopHoe xonlqo B oAny m 6()66rrrrcK
Tax, qTo6H oHo nroTHo ccno B r{aHaB(y;

" 
sarper nopuens ro reMDeparypbr 80-85"C r
coB\r€cTnrE cro c uaryHoM! HanpaBtB crperxy
Ha tHrlqe nopurHr n HoM€p rra uaryHe B o!!Hy
cropoHy;

'/ cMa3ar! flop[HeBoii najreu MoropHtrM MacroM lr
BcraBnr! ero B oTBepcl:u€ 6o6brrue[ nopuHr n
BO BTyrr{y BepxHeii rorosxn IlIaryH:I,

" 
B Harperbrii noprxeHb nallerl BxoIuT nor xcrnnNr
llaxarieM pyxH. KorAa naneq ynpercr B c.ro-
nopno€ l{onblro, BcraBurt Bt.opoe xorb[o;

flocjlc ocrr,rBarrr{q noplnHr fianeq AonxeH 6BrTr Hc,
nolBnxH6rM B orBepcrxex 6o6Hlnel{ nop Ir , Ho noA-
rnxHbrM Bo Brynxc uaryHa;

r' ycraHoBxrb noplrHeB6le (onbua, I{ax onncano

Iposepna cocronarr n ranreua noporfi€Bbrx xo"req
flopuHeBbre xonL{a rBrqrorcq orBercrBerDLrMn Ie

ranrMn lBnrar{jnq. I{x rexnn.recroe coc:rorHHe B 6onr-
Ilrei Mepe onpeAerrcr o6ulee rexrlx'{ecxoe cocroJrHnc
nBxrarerrr r{ cro sKcnnyaraqnoHHbre r(o(a3arenn.

Cxcryer y'lirbloarL, .11o npn pa6or€ lBurarenr c
cl{rbHo x3rrorxcHHbrMn (ojrbqaMr.r pe3no toBbtlraeTct
ri3soc teTirnen ,qlnrareJlq, raK KaI( fipr 3roM yxyaua-
Iorcq )cnoBxr cvarrx I  r14HApoB nopu en x1-ra
nponyclta ra3o} B r(aprept pdrxnxalArcr n okncrqerct

nepe! npoBep(oii nopurHeBbre (onbqa rrrarenLHo
ovncrnTb oT rrarapal,l nunl(nx orrroxeHut, a 3areM npo-
Mblrb, OcHoBHar npoBepKa 3axnbqa€rcr B onpeAenc-
Hfin renroBoro 3a3opa B 3aMr(e nopuneBoro ror6(a,
Bc'raBreHrroro B unnuHlp (pnc. 2-22)-nopurHeBoe l(onb-
qo rrpn 3ToM BoaBnrror B rlnn HAp, npoTanrQBar cro
lorLrn'(oM nopuHr rra ury6HHy 8'10 MM. 3a3op B crbr-
rie (onLua He ronxeH npe3Br[larb 1,5 MM.

IIpoBeprercr raKxe np{pa6orl{a nopuHe3oro I{oJrr,-
ua no q rr'rrrApy. flpn Hdnn.{xn o'reAa rpopErBa ra3o!
nopurreBoe (orbrlo not/rexur 3aMeHe.

flopnneaue xo:rr,qa nocraBrrlorct B 3anacHbre qa-
crx HopruJrbHoro n oaHoro peMoHrHoro pa3MepoB KoM-

Prc. 2.23. IIpG

nr€r{TaMx Ha olttH lBufa-

Korbua peMoHTHoro
pa3Mepa ornuuarorcr or
(oneq noMr,rH ilJl6Hor.o pa3-
Mepa HapyxHlrM IxaveT-
poM, yBennqeHHr,rM Ha
0,25 vu, l ycranan:rlaa-
ruTcr ronsxo Ha pcMoHr-
Hbre noprrrHu npu pac-
lnrnooBl{s unnnrapoB Ha
coorReTcrsyroulrn pa3-
Mcp.

nepex ycraHoBl(oi i
oqncTuTb noprxl leBrrc
konbla or xorrcepBa[ n x
rrqarerLrro npoMbtrb! 3a-
reN no/ lo6parb nx ant
KaxAoro unnrrHlpa.

flocne no,r6oDa roM'l, p c. 2.22. 3.;eD re"""""'"
ncxroB no xax/loMy un, nropa r oH(e 3aMM tropuue-
.rxH,qp) npoBentlor uaop soro NdBna: ]crarou.rfxHorn n

B L lh l l ie nonloHcBbrl  -  ropn reBne (c1_

neq. npn ycraHoBlre r Ho- tloi / - uvr

Blrii qnnuHAp oH lorxen 6r,I.rL B rrpe,qcnax 0,25,0,55
iru arr r<oMnpeccxoHHbrx u 0,9-1,5 M^{ &rr rncl{oB Mac-
rocaeMHbrx (oneq - np Heo6xo,rxMocrn npl{nnnnrb.
ra3op B crl,llte HoBbrx r{oMnpecclroH Hr,lx noprlrHeBbrx (o-
re[! yc,IaHa8nnBaeM]rx B pa6olaslrHc uunnHAprr, He
,:orxe npeslrxarb 0,86 MM.

nepeit ycraHoBrioii noprrHeBbrx r{oreu Ha |opuHfi
npoBeptbrncrKocrb nepeMerrreH!r nopruHcB6rx (oncq
npoKarE,BaHneM xonbqa B riaHaBrnx noprrHr. l{al{ no-
xa3alro Ha pnc. 2.23, c reilr. .r1o56r y6cx,rrbcr B .rxcro-
re (aHaBor{j orctrcrrnn 3a6on}r x rrp.

uAerb noplnHellre I{orl>qa Ha noprxHn npn noMo-
lIIu cnerl,larr,Hoii onpalku (prc. 2.24), co6roaar oc,
ropoxHocrb. .rro6H nx rre nonoMarL fi Hc 

^e{bopNt}rpo-
ycraHoBKy xonerl rraqm rarcT c HlrxHcro MacjrocbcM-

Horo rionBua; B rrnxHroro r(anrB(y ycraEaBrusaoTrt
llBa aricl{a, pillna,rbrrbrii n oceBoi pacunpxrenr.
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. B3AI,iMO3AMtrH'f,MI'IJIIIIOPIIIHI,I
ABIITATEJT OTl BA3-2IOI I' MEM3-969?
IIopmHx nBnrar€neii BA3-2101 n MeM3-969 HeB3a-

rrro3aMeHreMBr! xoTt l,l MeroT oa[HaroBElt asaMeTp.
flopuHn pa3n[qarorcr Me]qy co6oii no I(oHcrpylt-

unn. Ha "IyA3e" npuMeHeHEr nopurHeBrle nanbrlLr
nraBaroruero rfina, oHx olrl{cxpyrorcq B 6o6Hrrkax
cronopHlrMr KonlrraMr.rr a Ha aBurarerrx BA3 ropln-
HeBot naneu 3anp€ccoBaH B BepxHrolo roroBny lraTy-
Ha u nopueHb He nMeer r(anaBoK noa cronopHbre Kon!-
ua.

UcnHraHxq noprxHeii BA3 Ha aBxrarersx MeM3,
nDoBetreHHEIe CneutajrrrcraMt MetutonorlcKoro Mo-
ropHoro 3aaora, aanu HeyloBrerBop r€nllrHe p$ynb-
rarbr. H3-3a pa3nfiqHbrx rennoBElx ycnoBrril pa6orLr
66rxlr cnyqau 3axJruHr.rEaHur nopnlli€ii.

3areM ycraHaBnHBaror HnxHee r{oMnpeccItoHHoe
rio.rbrlo r sepxxe€. npn ycraHoBx€ HrixH€ro I{oMnpec-
cxoHHoro xonlqa nprMoyrorlrrar Oacka, BblnonneH-
Har Ha HapyxHoi noBepxHocru, AoJrxHa 6!lTE o6pa-
UIETIA BTIH3.

CMa3ar! DoprlHlt u noplxHellre Korbua MacroM u
enl€ pa3 npoBepmb nerl(ocrb n€peMerqeHn9 Koneq B Ka-

PaccTaaltT! crbrlrrt (oxeq, I(ax noKa3aso I{a pxc. 2,25,

3

- ycraHoBnr6 yrorrueHHlre (,qo 3
MM) npoxxalKr Brycruoro Korrrexro-
pa u yanxHeHHue rxnxnbxx;

Pxc. 2.26. Ctr&

I MO)(HO JIII YCTAHOBIITI' NOPIIIHII
.IIBIIIATEJItr (MOCXBIIq.4O7" HA MEM}969?
nopruHu "MocKBxqa'407" Ha rB]lrarerL MeM3-

969 ycraHoBnrb MoxHo. Ho, crely€r yq€cr!,.rro yrop-
rllnr "MocKB!'{a-407" pa3Mep or ocn nar!{a Io rHrr-
ua 6oJrbure, qeM y McM3'969, Ha 4 MM. noeroMy Ant
ero ycraHoB(lr neo6xoAxMo:

- ycraHo3lrT! Mexly qrr'rn4qpaMn
I{ I(apTepOM MeTar_Ilgqec(fie kOtEUa

- yse,rrlvfirl .unuHy ItrraHr rorr€-
reneii Ha 4 MM (cM. prrc. 2.26\ tlt1u yc-
raHoBnTL yan HeHHrre peryrnpoBoq-
Hbre BIIHTII KOpOMLICeI;

-  ycTaHoBI, tTE y,qtxHeHHLIe
unnnlxu xpenneHnr roJroBon qu-
:lHHlpoB lrnn npoQp$epoBar! B ro-
jroBkax Mecra noa raix!;

Ptrc. 2.25. Pacnoio{esne topd-
BeBLx tsqetl {a roprHe: I - &pxHe
xoMnpmioBtsoe (orhrro; 2 - r!xE*
KoMnp.goHroe (on6uot 3 - Bepx-
adi ,[!c( MacroffMxoro xonh{ai 4
- ocaBoii pacurprr.D; 5 - paasan6-
Huii paorprrelEi 6 - axxx{ii inc{
Maeqo@Msoro (orLua. Ha ylacr(e
a c o6erx oopor eM(; xoMnp€c.'-
orsdx (oneu r 3aMxr lluc(oB Mac-
r@eMsn koneu se ronxnr 6Ln6:
PacnonoxeE e 3aMxoB (ornpecc(-
ossrx (oneq - I.II; arGoB - III. vI
r pacurlrrreret

noa6op r 3aMeHa nopur$eBlrx narLueB
IIopuHeBH€ nanbqH pell(o 3aMeHsrorcq 6e3 3aMe-

H6r nopuHet, Tax xak tlx ,t3Hoc, kal( npaBuIo, oqeH!
Man. rro3roMy B 3anacHEre qasrn nocraBnmrcr nop-
rrHri B KovnjreKrec nopuHeBbrMH ntl"D6uaMx. no[o6paH-
Hr,re no qBeroBoii Map(upobxe, saHeceHHoii Ha 6o6brm-
Ke nopllrfir n BHyrp€HHei fioBepxHocru nan6qa (B xoM-
rrrrertr Bxolqr ranxe crolopHHe xorb!a). MapKnpoB-
Ka o6o3Ha"raer o.qgy trg'ierErp€x pa3MepHbri rpynn, or-
nxqarcquxcr lpyr or rpyra Ha 0,0025 MM.

lanpeuraercr )c iaHaBnxBa'b nopuHeBo; nane! B
rroBHii nopureHL Apyrofi pa3MepHofi rpyffILr, raK r(ax
3To nplrBoanr K !€oopMarrxu flopurHr n Bo3MoxeH ero
3a!rp.

llpr 3aMeHe nopuHeBoro flanbqa Ha pa6oraBueM
noprxHe noa6op ero oc)'qecr&rrrercq no AaHHHM 3aMepa
nxaMsrpa 6o6lruex B o6€cneq€Fne Harrra Ao 0,005 MM.

rloc,re no!6opa nopuHeBoro nanbrla rlo nopurHro
ero [poBepror no lTyrxe BepxHefi ronoBx! uraryHa.
MoHTaxHlrii 3a3op p€xoMexay€rcr B npe,qenax
0,002...0.007 MM Anr HoBlrx Aeraneii x He 6oree 0,025
MM -!'rr pa6orzLJour x rera,lei: npenenbHoronlcrr.{MEIii
3a3op - 0,06 MM, HoBHfi nopuHeBofi naneq no,q6upa-
ercq no Brynxe BepxHet ronoBxx uaTyHa Iro qseTo-
Bofi MapxspoBr€ '{crHpex pa3MepHLrx rpyffr. Ha nla-
ryHe MapxnpoBr(a HaHocr'rrcr xpacltol: y BepxHet ro-

ConprxeHre HoBbrx noplnHeBbrx nanlrreB c Bryt-
xaMl,t [IaTyHoB tlposeprerct nporatl(]tBaHreM TrIa-
rs'rhHo nporepToro nopruHeBoro nanlrla B Hacyxo npo-
repryro lryrr{y BepxHefi ronoBkH rxaryHa c He6ot6-
uruM ycrulreM. oulyrnMoro 

'rooTa 
npx 3ToM He,qornr(-

Ho 6brrb- Anr locrrrxeHr,rr raxoro colprxeHur Aonyc-
xaeTcr ycraHaBnuBaTr, aerann cMexHbrx pa3Mep_HLIx
rpynn.

IlpoBepxr cocrosfirrfl rnaryHos n r|x 3aMeHa
lllaryHlr npoBepfforcr ru3ybnLHErM ocMorpoM Ha

olc).rcrBlr€ 3a6onH, rp€rqrH, BMrrr.rH; npoBepgerct co-
cTotHue notepxHocren n pa3Mepir no![rrllHuKoB ltux-
Eeji BepxHefi ronoBox llraryHa, napaln€nEHocrr, oceii
HxxHeii ,r BepxHefi ronoBox.

rrp[ oTc]"rcTBl,tu cyuecTBeEHl,rx MexaHxqecKnx no-
npeNgerxdi Menxrre :a6orHbr n BMrrxHir Moryr 66IrE
axKyparHo 3aqnllleHll u rxaryH 6yaer rolei Anr AaJrL-
rreiiureii pa6oTbr. flpll Ha,r{qnu 3Haq TerlH6rx Mexa-
r]H'r€cKnx roBpexleE[ii Hnx TpeullrH rxaT],n l1o,n:'rexlrT

5o n6r uaryHa He aorxHbr HMEIb aa)r \e He3Haq -
renbHbrx areaoe BlrrrrrBagrc; ro Bc€ii qunrrHApxqec-

- !o6aBtTr pe3trHoBlIe xorEqa (oEeqsK:2-MaB-
Tonlllxroi 5 MM no! Koxfxu lnraHr. (a;3 _ uratra



Aqmo,uoqrLrb "JI|A3"- 1Kcruyana4ut, pento m

xoli noBepxHocrn 6onTa pa3Mep !o"'rxeH
ObIT} OIUHAKOBbIM.

P€3b6a uaTyHHoro 6oiTa He ,tonxHa
uMeT! BMrT rr lt c.rreao! cpbrBa. nocTaHoB-
Ita 6onra uaryHa Anr AanlHeiineii pa6o-
TI,T IAXE C H$HAqTNCTLHI,IMU !€IF€I{TAMU HE

IonycxacTc9, rar{ xax 3To Moxer npnBecTU
K o6pr,rBy 6onra fiaryra rr lcrrelcrBne ?ro-
ro - r{ Trxenon aBapn .

flolnlljnnDt( BepxHei:i roJroBxu [raryHa
(puc. 2.27) rpeAcraBrrer co6oii 6poH3oByrc
BTyn(y n3 neHrbr roru{lHofi I MM. ltrroco-
cTon(ocTB ec, Kari [paB[Jro! BtlcoKar H no-
Tpe6Hocrb B 3aMcHeAaxe npn XanrT:LrlbHoM
peMoHre Bo3HynaeT pQlxo. oanaxo, B aBa-
plitHbrx crlnrarx, npn Harnqxr [p xBaToB
nnr 3aanpoB Brynr{y Brrnpecco!}rBaror ]'
3aMeHrmr Hosoii npx noMol|n npxcnoco6-
re'rnr (prc. 2.28).

B 3anac He qacxr nocraBnreTcr cBepHy-
Tat t3 JteHTbr 3aroToBKa, KoTopar 3anpec"
coBr,rBaeTcr B Bepxxrorc ronoBKy uaryHa,
a 3areM nporuuBaeTcr rralr(ofi 6pourLro B
pa3Mep 21,300 - 21,130 MM.

Pnc. 2.2?. l laryH s
c6opel-Br} Ik ioarynaj
2 - Darynj .l - iiorr uaty-
Hal4 -  ratxa l raryHai 5 -
cronopHar rati(a: a- crsr(

nel

np

nPt
NN

I

t9 -

l i - r

CrHX Bryn,(r pacnonararo,r cnpaBa, rnrlr rra nu-
ueBylo cTopoHy cTepxHq fiaryrra! rle rraHeceH HoMep
leraqr.3areM npocBepnnrb orBepcrr.rc 

^iraMerpoM 
4 MM

qrtr  nortsola Macla n:rrBepHytb Btynxy B pdrvcp
22'0'uo'm, f i  reur xHath,rHoc r b c 6. rcu 0.0025 Mv:,r(-
cqeHrpuenocrb He 6oree 0,? MM), cropqoB Bryrnx cHu-
Maercr Oacra (0,5x45").

I l "partrcarxocra gcrr Ben\Hci i  r  xHeir  ronoBox
aT yH:r yAo6rro npouepsr! na cnequarLHoM npHcro-

co6nertnll (prc. 2.29). Henapar,'1cnbnocrb n cKperrxBa-
Hue yxa3aHHbrx oceii AonycKarorcr rr€ 6oree 0,04 Mr,{ Ha

392...102
4u2., .412
4t2...422

6erun 422...432

IlpoBepxa rl 3sMeHa sr0raAbrrn€f,
ftopeHrrHx x rnaTyHgbrx noanrr'nHxxoa

npu peoeHnn Bo[poca o Heo6xo!]tMocrx 3aMeHH
Bxnallnxei noAurunHHxoB creAyer r.rMerL B BnAy, qTo
AnaMeTpanbHlr; rBHoc BroaAbrurei x lneel( (onelFra-

fl pr raue_ --1fr affifrfrffifr1ffi.,,._"
He nlarylroB {p{$oB$ urrytr!: I -onpaB(a:2 onolHa,
oHIi nol6npa- uan6ar 3 - 3axnMHar py(omxai 4 - onopaj 5 -

'rorcq ral<, qro- ua6to3;6 _ lanpaqtDult sryt(a

Prc. 2.28. OnpaBrs rrr 3atrpec.o6nr (rHnp€c-
corMj srynrr raryna: I - uar!'l; 2 - pyqe o!-
paBftnr 3 - oryaB(a arr 3aqpeccoBM sryrru; 4 ,
onpas(d lnr Blrnpscos(u Bryn(u

roro Bana He Bcerla cryxur onp€aerrrcnnrM KprTepn-
eM. B npoqecce pa6orbr trBurarenr B anrxop xlxoB-
HLri cnoii Bxra,Xbrueii lKparrjrrrBaeTct
Konuqec, Bo TBeplLlx qacrxq (fipo/lyr(ToB x3loca aera,
neii, a6pa3rBHbrx qacrnui 3acaclrBa€MHx B lnnnnlr-
pbr ABnrarenr c Bo3ayxoM ri r. A_). IIo3roMy raxne
BKJraALrUrUr fi Mer qacTo H$HaqriTenr,Hr,ni llaMeTpanL-
Hlrii n3noc, cnoco6nbr Br,r3Bar! slanbHeiiuerr yc(operr-
rlrl'i n ycxnenrrBrii (3Doc ueek (oreH,ra.oro Bilra. Cne-
,qyeT Ta(xe vlrxrrrBr, 6, lrTo uaryHnbre nolrnrrnHl,ltrrt
pr6oraror u 6onee rrxerHx ycnoBxrx, lreM {opeHrrbre.
l'lirredcxrHocr! xx x3Hoca Hecr(onL(o npeB6iuacr xH-
TeHcriBlloclb r3Hoca (opeHHr,rx nolrllimrr,rl(oB. Ta(nM
o6pa3oM, n pcureHnro Bonpoca o 3aMeHe Bxna,]brUletl
reo6xoanM ludr4epcHlxpoBaHHbrii nolxoA B orHone-
nru (opcHHbrx nollnrrrHrKoB.

Bo Bcex cxyqarx y,louersopnrenl,Horo socrornlit
noBepxHocru EXnalullleii xopeHHLrx noA!!!inHfi (oB
KpnTepueM Heo6xoanMocru ftr 3aMeHbr cnyxnr Bern-
quHa alraMerpar6Horo 3a3opa B noarrxnH re.

npfi oucHl{e co{rrorHrir nKfialbrrneii ocMorpoM c,'re-
Iyer nMerb B BuIy. ,{ro noBepxHocTr, aHrroprKqnoH-
Horo ! 'Jrojr  cqlr  rde rcr  y l loBrei  Bopxt enbHox. ec r  HaHerl

"/ srrrparrnaHrdi anrnoprxlnoHHor o crrrasa;
r' BAaE)eHHbrx s cnraB nHopoAHbrx MarepnanoB.

I/rr 3aMeHEr r3HoureHnLrx ltjrr noBpex?esrr6rx !r{na-
!Hlueir B 3anacHble qacTri nocTaBJrrroTct BI(J1aAEIIII
KopetrHLlx x lrarynHErx no]tjjr nHnr(oB HoMfirraJr,no-
ro u aByx pcMoHrHbrx pa3MepoB. BKn:LAbrnIn peMoHr-
Horo paivepa oT, ' tnqa|otcr  or  B*nal6tr te i  Hov H?1,1b-
Horo pa3Mepa, yMcHlrxeirHbrMn Ea 0,25 u 0,5 MM BHl.r-
peHHnMx ltraMeTparfi.

KopeHrrhre n [raTyHHbie noArnrnHuxr peMoHTH6lx
pa3MepoB ycTaHaBnuBaroTcq ronbno nocne nepeunr-
OoBrs, rueek koneHqaroro B:Lra,

KopeHrGre noA[rnH]rKu pe(oMe]inyeTcr MeHrrr, Bce
o!HoBpeMenr{o, qTo6br m6exarE noBlrueHHoro nporx-
6a koneH'raroro Baqa. flpn 3aMeHe KopcriHbrx noAulnn-
Hl roB Heo6xonHMo npocrerxtb € npdBxrEHoi ycra-

A,IlrH€ 100Mn.
npr Hco6-

uIaTyHa.

6br Macca xaxtoro uaryHa olr{oro ABurarerq He or-
nuqanac! Apyr or lpyra 6oree q€M Ha 12 r.

flo Macceuaryrrbr pa36uT6r Ha trerlrpe rpynnH. qBeT
\rap(npoB(r rpynnbr HaHocnrcr ua xpurllfie rxaryHa.

' Tu6tu4a ) t:
UBer yapx tr'oBfin fiaryHa B 3aBxcnMocTn or fiacchr
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HoBI(ofi BrnaALlrueii, coanaAeHyeM orBepcrtii 4nr noa- oAHoro Bxnanhrrxa {3 nap6r r{e ,qonycxaercr. I43 cxa-
BoAa cMa3xu Ir Ip. 3aHHoro rar(xe cneItyeT, qTo,qnr nonyqHur rpe6yeMo-

Ilocte 3aMeHbi B(naAbr[eii fiaK c oAHoDpeMeHHoi] ro lxaMerpirJtbHoro 3a3opa B noAuunHuxe 3a[per]Ia-
nepetunriooBkoil eex xoreH'raroro Ba,ra, raKx6e3Hee ercr cnuJrrrBarB r,r,I.l rprura6pltlarL crhrlq BxraAurueil
cneayer o6jBarejrr,Ho npoBep,nrE AraMerpanLHLri 3a- un xp6rrxex noamxnHu{oB, a ra(xe ycraHaBnxBalr
3op B xaxaoM no)lruanHfiRe, JTo no3BorqT npoBeplT6 npoKftrar{n Mexay BKJTaIlruaMu n ero nocrerilm.
npaBrjrlHocr! B6r6opa Bl{na,]b rei u nolijrnnHxKob. He B]rnomreHxe gTux y(a3aHrdi np{BoAr,rr K roMy,

flpoBepr.rrb inaMerpa,rbHlrii 3a3op B nolujvrHnxe 'rro 6yAer HapyueHa npaBxnbHocr! reoMerpxqeckoji
r{oxHo BMep€Hr{eM ureiKu xoreHrraToro Baira, Bxna- oopMLr noAurxnHllfioa, yxyalr]rrcr r€r,'roorBoa oT Hr'rx

-lbrlllei (B rlape) IIaHHoro noltr lnHrrxa r noluunfill- n Blrnar nlu 6brcropo ornaxyr B pa6ore.
r{oB c nocjlclyrculfMI Hecno]iHbrMx pacqeravx

.{uauerp iruxnei ro,'rosxn uaryna r:ueprror npn
BnoxeHHlrx BKraAbrurax n 3arrH]"rlrx c Heo6;oAnMb;M CHtrblri c ABnrarent (oneHqar6lfi BaI (prrc- 2.30)
yctfixeM 6onTo3 l{pbltxxx nraryrra. AnaMeTpbr KopeH_ TLqaTenLHO npoMr,ITl, oopaTtB BHtIMaHte Ha oqucrlfy

H6rr xoaunlnuKoB raMep"., , ra,,p.ccora,iroM (ri ne- BHyrpeEHnx MaoItHEIx nonoc.r€ii. Ilpo,I0/r! ux cxarblM
perlHloro onopy n co6pannyro cpeairoro onopy) auae, Bo3nyxoM, JaTeM oeMolpcTb cocTotHl{e kopeHHhlx Hlua-
- 

.ftauerp#ruue :d:oprl ruciJly srefirav; ioaeHqa- ryHHLrx ureek i.oreHqaroro Bana Ha orcyrcrBre rpy6Hx

IIoAulnrIHuXaMljAo'xHI ' IHaxo4l lTLc'Bpl lco( '3a,1,1poB'cneAoBnpHxBaTaIIJIXnoBI ' IueHBoro
npelenax 0,050-0,125 MM,4rtr KopeHs6rx nolutlnHuKoB li3Hoca. UcMoTpsrb Tafixe coclrotHne urnQrol, Qlrrct_
Il'0,026-0,071 MM Ant uaTyHHrix, Ectu B p*yrbTaTc pyroqxx nono'€Hne MaxoBT Ka - oHtr He AonxHbl 6ElT6

flepelllnx4olxu 4llaverpri ueex koneH,{aio;o Bana aeoopM{poBaHbt: npoBeprrb Her nx rEerqnH Ha ropue

)MeEbu€Bbr ! sxrriuEru!{ peMoHrHofo pa3Mepa o(a- r(o,leHqaToro Bdna } ocHoBaHnt lnrDoToB. flpoBepuTL

^yr"" 
n"npr.oArLl"r, .o reo6xoAuuo co6pari 4oura- coxPaHHocTE pe3r6b' noA 6onr MaxoBx(a n 6onT Xpen-

Ters c HoBbrM BaroM, anr Ta(oro cnyqari 3anacHHe neHxt l(opnyca ucHTpotrexHoro MacnoocficifiT ne.
llacDl nocraBtqerct [oMnJlerir, cocTotulnii u3 t(oJlen- llpll HOpMtrtbHoM cocrotHltu (oneHqaroro Ba'!a no

xopnyca qellrpnoyrn, c6a- p$ynbraTaM ocMoTpa ero roiltloclb K Aan)'Heiirxefi rx-

raHcDpoBaHHbrii anHaMgqeciu (aonycrxuNii alrc6a- crnyaraqn onpeaenqerct 3aMepoDr xopeHHrlx n Irla-

:raHc Hc 6onec l5 nc/cM). ryHHbix u-IeeK'

ToHXOCTcuHLTC CMeHHbre B(naAbrrult aryHHbrx llleixx fior€HqaTorc Bana 3aMeprroTcr B aBlx B3a-

nollllnnHr (oB KojreHqaToro aajla y3roToBteHh, c BEt- rMonepneHn[i{ytrpHbix nnoc(ocTtx no aByM notcaM

co(oii ro,rHocrr,ro- Tpe6yeMar Berlr.ilHa ,luaMerpaJrL- Hapacc-rotHun 1,5'2 MM or raHrer'refi flotyq€HHrle pa3_

Boro 3a3opa I noAliunxtre o6ecneqrsaercq ro_ruxo Meptl conocrd8ntroT c p]rMepaMs (opeHH6Ix x luaryH-
HaxrexauxMn lr{aMerp nblx noflnxrlHnxoB 

"tscrlr 
la}op B fiopeHHru no.qrnun-

noryrraeMbrMx np nepelxruooBx€. no3roM) sxraabr- 
^a 

oaarl6HocrL u l{oHycnocrb

.n 
"npq peuorre 4un.irejrq :ii,leHqror o€3 (ixux_,uoo lllecK He npeBHuaer 0,02 MM (oBanBHocrb r.r xoHyc-

noa.ouol"t"t* orlepa(uil n ronb(o noriapHo, 3aMeH<r Hocrs uleex Bara He 6otee 0,01
v),  KoleHvaTuH Bai Moxer bb| lb ocraMeH Ar1r ran6-
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--zl;-.-rcA 

_ O xpnreprrrx 3aMeH6! Brurar6rLJe; no! rr{nB r{oB 6!110

vexd',3Ma;8.oqopacpqtre.o \lu) / \ a\ ro

isi$pjjilfff'#ift -n,.,, "(,ry/mW*' ,,
?9 \ r{aMn HoMxnarrbHo-

hWr';***"

i',ffi,
Abrueii KopeHHbrx r lnaiynHlrx no,l IIjnHrxoB", c. 20).

i,cnn 3a3opH B (opeHHbrx n narysrrbrx no.q-

ls 
-qA 

.dR yKa3aHo Bbrue (cM. pa3aen "llpoBep(a ,r 3aMe a BX,n^a-

"^,-^€///4" )JJ .." r," fi;';X'"";'e#,il'ffi#;#";1il:H;:i,
Px..2.rf. Bar Adetrea 

' 
utr: A :V ll/-'.' L. Ho pa,Mepbr KopeHHbr\ txeex He veHee 54.q5

l . \p inoBl,Nkordl" ,o oBd,.  tst \  - / /Jvrf l^a ,  MM. uar)HHbrr 4a.88 vv. KoneH.rarbrn
- .npoxni lk" :3.v"rknJ, f -  /6 - \=/^/ . ' .  \4f f i^ . / "  Bar voxer 6brrb ocraBreH am
T-t:::.1:-:f.'l'::.1_ l:: ,7"- W/rd ..20 tra,'bHeirxe'i ,Kcnnla,au l, c
'on 'poxoFnb:6.u ' 'orono 

,J 
YU/4 2/li,:ffff11ryffH:':";s -VillAh<" 

- 
,s"'""'IJ"li':iT3ff##*#:

npxDoja ylaBHoBe@rsapuero - t l^t / .r \ 
^aMt 

doMnd4r
vexd' '3Ma;8.oqopacpqtre.o \ lU/  /  \A ropa3M€pa.

*g+;gtr#,j..:*ff ii,,",,. @'s, v, YKW(q%ry"',"ftrff;qrffi I U 
-l-" 

I W*k -€b / ),
*ro;r;*li[ss*,rYW# I YWhr?'no0urnH,i i .2.r- 

-, ,ruid 
va!,e,!. .2r. - I f l /60)t-- '  6 -1 (L h./-->^ ,r4

ill1ni1;r*#i:i;i';iii:a'#iTH" EVa,-" r". - r
3#$H:::J::"'Jl:ili::h$;Ji;:;":H** @w" -, 'i oulnH;Mlepxtsrri3r-6onrrr.rql:-,i,*i.,"f*"loi*r 

r, W^--t,, 1t':*:::*-{"i'-*:i:ll:g;i:*Fi}i.ri:," vd--' r7r.J - unul(a M3; 14 - uaroa ! motropHiui r) - ra ka Mdi 

- 
6f ,./

36 - onopa cpfllero norurnssxa;:l - utr6t oxqo, .ls - sua- 
- 

O-d Jl
rHurneperHero nolBnHrKa: la Bd koneHcarui  \E
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rlpn n3noce (opeHHHX rxeeK xojreHtrarolo sr!ta /to
pa3Mepa MeHec 54,92 MM, nraryHHbrx ueeri Ao pa3Mepa
MeHcc 49,88 MM rinn npx cyurecrBeHHlix Aede(rax no
Br{3yarn6HoMy ocMorpy, (oreHqarbrii Ban norurexfiT 3a-
MeHe unu peMoHry.

PeMon'r(oneH Toro Bana3ar, o -rcrB neper!' OoB-
I{e xopernrLrx u lxarJltrrL uecK c preHrlnerxreM rra 0.25 ll
0.5 I{t{ rporr.rB Horfldra,rr,Horo pa3Mepa (cM. ra6ri. 2.7).

T.t tuu1a 2.7
Pa3y€pH l|teex fiojr€I|.Iaroro tr'ra flocn€ pe]torrra

rlpr ]roM KopeHHHe rr uaryHsLre uJeiKr lonyclra-
erct o6pa6aT BaTL kaxAym B orlenbHocTx. B 3aBx-
fl4:lrocrfi ot noBpexfe ii, noJ Heodro-rx:vbt pe\aoHr-
Hbri pa3M€p. Pa3Mcp Mexly uexaMn ujaTyHHbrx lueex
Br,rAepxuBar! 2310,1 MM.

P:lqnyc raHreneii &,rr (operlrErx ruecl{ Br,lqepxxrarb
R=2,310,5 MM r,rr nraryHHll( R=2,510,1MM. nocie pa3-
pa6orxx Bcc I{aHanH oqncmL or crpyxxn n npoMbrrl,.

O6pa6orar He ureiKn noneHrraroro BaJra lonxH6r
ytoBrerBopcT! cnelyrcqxe yc'loBnrM:
ItoHycHocr! Bcex xopeHHbrx x rxaryHHlrx nleex ne ilon,
xHa npeBbruarb 0,015 MM, qncrora o6pa6or(n C9B;
Ilenapan/renbHocB uaryHHbrx lne€K ocrM r(openHr,rx
He6on€e 0.02 MM Ha n:rlnre lneiix .

flpu ycraHoB(e na (pa;inux xopennux uenxax 6r
eHne cpeAHeii KopeHHoii eiinr He lonxHo npeBlrlnarr,
0.0)5 MM

6. Fc r  B pcry. ib ia ie nepeur 4oBkx Beru Mrver-
p5l rueeK KoneHqaroro Bana yMeHbrxeHlr n Bxr'IalLrutr
peMoHrHoro pa3Mcpa orcxyrcr nenpuro/.1H6'rvrnt ro B
rar(oM cnyqae Heo6xoAnMo co6parb,qBxrarenr, c HoBr,rM
BaroM. l{nr Takoro cnyqar B 3anacHlre vacTri nocrar-
rlterca koMnne*r cocrorl[{ii }r3 KoneH.raroro Bara, Ma-
xoBnKa n I(opfl yca qenrproyrr, c6anaHcrpoBaHHHu
AxHaMHqec(n (lonvcrxMHii Anc6anaHc l5 rc.cM).

npoBepKa coqrordnr MaxoBnxa 3aKrloiraercr B npo-
BepKe nnocKocrn npxneraHxq BeloMoro anc(a cqenne-
Hr'rr, cocTorHlrr crynurlu u 3y6qaToro BeHqa.

flrocKoir! npwreraHnr BeAoMoro prcm AonxHa 6dTb
rtatr(oi 6cr pncoK n 3aAupoB, H$Ha.rnrenbHHe pucxn
unr4),roT, repoxoBarocrE noBepxHoc.rrl tlorxHa 6!rr! H€
6onee Ra 0,63. ElleHre ],r€3alrHori rlrrockocrn B c6opc c
KoreHqarirM BturoM He 6oree 0.15 MM rra fiDaiiHrr( To'rxax.

flpoBepfirb crynruy MaxoBrxa, flpr Ha,qnvnn 3a-
anpo! xnn cretoB BLrpa6or(n I]a EapyxfioM lnaMer-
pe crynfi(b1 flpornnooBarB ee. AfiaMerp crynxulr noc-
ne nlnrooBxx rtorxeH 6brr! He MeHee 6,1,8-0.06 MM. a
ucpoxoBarocrb 6!rrL He Huxe Ra noBepxHocrli.

BrjeHre Maxoixl(a Ha yxa3aHHoM lraMerpe B c6o-
pe c l(oreHqarlrM r.rloM He 6onee o,lMM. nprr nanu'rxn
TpcrufiHbr Ha cryn[qe - MaxoBu( 3aMeHfir!.

nposepfiTr cocrorsne 3y6'0Toro o6oaa Maxo[rKt.
npr Hanuw r 3a6oqH Ha 3y6brx 3a.rricrnrb ux, a npx
slraquTerLH x noBpex,qeilurx 3aMeHnTB ()60Il Maxos'l-
Ka. flepea HanpeccoBkofi o6o,q Harp€Baror ao reMne-
parypLr 200-230"C. Ian€€ ycranoBnrl 3y6qarLrii ()60A
Ha MaxoBxr{ Qacxofi Ha BHyrpeHHeM anaMerpe, rr }ia-
npeccoraTr, ero Ao ynopa.

'/ ycrarroBurl MaxoBnri na roreH\a,ruli B!, co-
IrracHo HaH€cer$rrM McrKaM n MeTqy nMemrrlr-
Mr{cr urr}lorar{rr Ha AuaMerpe 38 MM npocBcpnnrb
qer;rpe orBepcrnr ,ruaMsrpoN{ 5,9 MM rra rny6n-
I)  16.5 vv fa lBepH) rb pa 

'Beprxoir  
araver-

. poM 6rollo,, MM Ha nry6nHy 15 MMI
v Docne 3Toro cHrr! NtaxoBrx n o6pa6o.rar! pa3-

Bepr(oii trerr,rpe orBepcrrr B MaxoBrir{e Ao
Z 6'q$,r, MM, ir B (orenqarErfi BaJr 3arrpccco-
sarb qerbrpe nrrr{Qra rnaMerpoM b 0ur]MM, &]rx-
Hoii l:1.5 MM; yrorarrue rrrrfiOros oi nnockocru
crynxqbr MaxoBri(a AonxHo 6!rr' 0,5...1,0 MM.

B cny'rae oTcyrcr3rr rrerori u HcBo3MoxHocrr{ onpe-
ae.iIL{TL neproHaqarrsyrc ycraHoBKy MaxoBx(a Ha I(o-
neHlraToM Bajrc nocne yxr3aHHoro peMoHra xnn 3aMe-
Hr,r MiL\oBn(a o6r3arenbHo rryxHo npox3Becrn AuHaMfi-
trecKyro 6riJHcxpoBK) rorcr+rJroro sllna c vrl\oBr{Kov.

flpoBepxa cocro{xt|x cLrrbHnftos fto,reBqaroro Bana
flofie &Irrellr,Hoii 3xcnryararlxlr ABrrare,,rr calB-

Hxxrl xoreHqaroro Bara rpe6yor 3aMeHlr. B cry.rae
pa36opKn llnrarenrr c MansrM npo6eroM, He rpe6yro-
uInM cHrrnr koJrcHtlaro.o Bana. carLHuxr.{ Heo6xolfi,
MO TITla EillHO OCMOTPCTL.

IIpu na:ruunr Ha pa6oqeii I{poMne laxe H$naqx-
TenbHlrx rp€q H }'rx HanplrBoD, cneaoB oTcnoeHrq oT
apMarypEl, 3arBepleBaHrq Marepnana xrn neoopMa-
qnu - canbHnKn 3aMeruT6.

Ilpr )craHoBxe cin"H KoB Ha nepeuxdoBaHHyo sry-
nruy MaxoB{ro urn ftopnyc qeKrpo6€x oro Macnoo'{rc-
r?rreff rl}xHo yKoporxrb np)rxurry cair,H (a Ha I MM.

Ilocrre 3anpeccoBxx car6HxKa cro pa6o.iyrc (poM-
(y cMa3ar! ,rlnronoM,

r KAK YCTPAIII{TL OCEBO'I J'IK)OT
KOJIEHqA'IOIO BAJIA?
Ecnx npn Haxarnn Ha nelajrL cllerreHrq )rBura-

renb, pa6oraroqxii Ha ManHx 06oporax xojrocroro
\ora.c!xr .Jei  o6opoibr r  r r r ' \ !cr  roonHoirrnpx-
t{uH 3roro Moxfi 6Hrb yseru.rennLtfi oceBofi JnollT xo-
IcHqaroro Bara. qro66r y6e,qurscr D 3roM, Aocrarorr-
Ho no(aqarb pynaMu qeHTpnoyry B3aa-Bn€pea. Ecnn
nroor npeB6ruaer q3 MM, ero Heo6xoqnMo ycrpaHfiT!,

Irodr o6hrqHo Bo3HrKa€r B pe3ynbrare n3noca
onopHoro 6ypra xopeHHoro nolrllxnHxxa nepe,qHeii
onopLr [rru 3aHnxeHnolo pa:]Mepa ero) Hnll Hapylxe-
snr Qu(caqmr norlrxxnHlKa-

MoxHo, kose,tHo, 3aMeHrr! no! xm jk, noAo6paB
eio no Bbrcore 6yprr rax.,rro6sr nporo,rsnsr xoa xo-
r'reHqaroro Barra 6!rr B nrperenax 0,06-0,27 MM, Ho ecr!
Hec(onbxo cnoco6o! ycrpaHeHrr sToro neoexra 6e3
3aMerrll roArxrinHul(a. OAI'IH x3 Hrix - 3To ofi(caqfit
noarrr{nHrr(a, flpu npoqojftuoM rro@Te nolllllfi nfi fi x
HyxHo 3arQen T! npx floMorqn nTarHoro u nonojrHrl-
renbHoro rrrqoroB. Anr 3roro Hyxno Bbrro"xrb Oxn-
cxpyrorquii uruor Il3 L-ram c p$b6on M8 n rpy6ry-
@nrcarop- l,lx pa3Mepu npnDe,qeubr Ha prc.2.31.,4rrt
ycraHoBI(x rpyokn-QllI(caropa Hyxno paccBepnr{rE
orrepcrxe ,q(aMerpoM or 9 ao ll MM u Hap$arb B HeM
pe3!6y Ml2xl Ha rry6uHy 15-16 MM. ycraHoBxa nlrr'r+-
ToB nor(a3arra na ToM xe prcyHfie.

JIbOr Moxro ycrpaHrrrL 6e3 pa36op(n aBxrarerr,
JiHlll6 cn B vacno fi cHrB no4toH, flocne rtoii onepr-
rlxrr HyxHo npocrepruTr, aBa oTBepcrnr noaper6y M5
B 6yprnre kopnyca nepeaHet onoplr cHy3y, r(a( noxa-
3aHo Ha pHc. 2.32. Csepto ,uonxHo Boiirx B rero noA-
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urunHrxa He 6oree, qeM ua 1,5 MM. I]pex.qe .reM cBep-
rllrrb, HyxHo caB]rH]rb i(oneHqarrfi Ban I Bnepea B cro-
poHy qerTpuQyru II 3aQrrxcrpoBarb B gToM noroxe-
Hr,ru. 3aTeM Hape3aT! p$b6y M5 n 3tBepH!'rE ABa 3ao-
crpeHHlrx crofioPHr,rx BnHra Ha Kpac(e ao ynopa,

flocneani{ii nDe,q,raraeMLrii cnoco6 3axnE raerct B
cneAyrorreM. B rlnocnofi yDopHoii raii6€ co_cropoHH nOA-
lUunHrrKa caerraTr, pacrotrxy ,qxaMcrpoM )6 MM rra rny-
6uHy, frarHylo Bern.rnHe moora Mldyc 0,1 MM (pHc. 2-33).

Pic.  2.31.

/J€
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51

Cxrlxe n ycraHoBr.a KnaI|aHoB
nepea crr TlreM xnanaHoB noMeqaror aeMosrttpo-

BaHHr,re roroBKrr rrlnnsrpoB (reBar H npaBat) { no-
veqaror pltcxaMr !r,!H xepHaMn (ranaHEr. PexoMeHAy-
ercr BLrBepHyrr cBeq, :raxuraHnr Bo B6€xaHx€ nx no-
BDexneHUr.

AeMoHrax xranaHoB ra3opacnpeaennTe"fibHoro Me;

.rIeHHt,
Pa6orH cneAyer npo'i3Bo- g

,1hrb B TaxoM nopruxe' l.l
/  nposeprrs. *t 

"" -" ,_E
ruena Ha crepxHe Kna- /
rraHa B Mecre ynopa cy-

Ptrc. 2.3. v@ nepea{en ompu ftMHq.rom rur I - D€qep-
M ra3opacryelersMBRorc MotasBMar 2' uaii6a; 3 - (oneEca-
ruti Bu;4 - ror@mm: 5 - onopa nonllurHx&. PasMep "a" 3a'

pyb r3Eorer oyPt k nolurm!ru

f A3OPACIIPE.IIEJII4TEJIbHbIIZ I,I BAJIAHCI4PHbIIZ MEXAHI,I3M
t4--Q

xaHI3Ma npol,BaoauTct B cJIe-

r '  cxaB npyxnHr l (na-
naHa, BlrHyrl cyxapn
r, nocTe[eHHo oTnyc- d
xar rpyxr.rHbr, cHrrb
Taperxy rpyxr,rHLr g

'(nanaHa._npyx 
Hb r p

ua oy, Anr cxaTi,rr  l lnpyxrsbr xJranaHa l lMox_Ho norbroBarbcr I  I
ckooor!  noxa3aHHolt  l l  .
Ha pxc.2.35. npy Heo6- 6-I l  '
xoanMocrn qacro Brl- I I
nonrnrl 3Ty onepauuro HyaooHee nonb3oBarbcc

""T:i:r,l!T f fi :i i1!,, €
noKa3aHa pa36opKa KnanaH- a-@

BbreM cyxa- =
pcii npll noMoull.{ np,rcnoco6- J,lg
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9"uqri-@
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- claap6i 14 - ranKa MEi 15 -
rat-ia FryrrPosocaoro srEra
xoPoMdqa Manacai ro-Bndr
peryrtrpoBocnuii l7 - (opo-
uroo Bltnyc$oro (nataMi t8
- Erynxa pacDoFar nPaBa4 19
- Bryn@ pacnopsati 20 - tpy
xeHa pacnopMri 2l - Bryn(a
pacnopnar reBar; 22 - (opo-
nddo Marasa reBoei23 - sa-
rcd€qE koepxnroanasai24
- cJxap6; 25 ' rlpd(a nplx!-
6bri 26 ' nprrdHa uamsa Ma-
lart 27 - npyxrHa ManaEa
6onLDar; 28 : Mynxa sanpaB-
rrbrrar; 29 - uaii6a otropsari
30 - ce&lo EeBs@ rHnYcKHo-
ro uanaErj 3l ce.uno MaB-
Hoe Bnyc(soro uarata; 32 -
xnamts Brtryc(aoij 13 - (na-
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Pxc.2.36. IIpr-

xapei, MeuaFrqero BlreM(e KranaHa rr3 HanpaB-
ntlouefi Bryn(n. npn Heo6xoAr{MocM - ra.{ncnr.rb
Haxtefl rlallnr]HxxoM]

" 
rusyrr r:ranan r.r3 HanpaBnrrouefi. TaKnM xe
o6pasov cnrT! ocrnrbubre xnaflaHlri

' oqssruTE XrlanaHlil oT Harapa, ranoBr,rx oTJIoxe"
Hnfi rr npoMLrTB, OqncrrrE ceAra xnanaHoB, Bnyc-
(Hbre x Blrnyc(HLre ftaHarrH ronoBxr, lnllxslpoB,
Hanpaarrmrqne KranaHoB n npoMr,rTb r.olloBxri;

" 
npoffprrn crrrorrfie xnanatioB, ceaer, H:urpagr'lq-
Iol4rx lTynoK nprxriH KranaHoB, B6mojrHnrb He-
o6xo4acrii peMorrr n ycmHoB[Tr, Klanaubr Ha Me-
cro B noc,r€aoBare[5HocM, o6paTHoi pa36oplre.

flpoBepxr cogrorHn{ gleprxr|ef, xraflaBoB
r rrx HafPaB,'rxrorqxx aTynox

Ecrr.r nocre ocMorpa Hgr ocHoBaririi AJtr B6r6pa-
xoB(x Kna[aHoB (o6rap pa6oqeii oacnx, 3aarp Ha

cr€pxH{ r(ranaHa MeHee 7,90 uu, To Takofi knafiaH
HeT cMr,rcra ocraBrrrTE Arr AanlHeiifi€ii pa6orLr
Iaxe c soBoi HanpaBnrrcueii KraraHa, Tar( kar(
3a3op 6yAer 6nn3ox x ape4enbHoMy - xnanaH 3aMe-

flpu orcyrcreurr o6rapa unr o6roMa HanpaDrqro-
L{xx BryroK Knan Ha H r\ tepHrs nuaMerf oTBepcrl , { i
BTyno( &1r onpeaeneHur ()6 ux nprro4rocnr no rnHo-
cy. /r3MepeHxr npor3Bo,qrr no aByM HanpaBreHrrMl

Pic. 2.3s. CieMrnx lpyrtrH
srnaHe: I' konBleBofi yrdp;
2- c(o6ai 3 - pBrqarc k'raq-
(oM;4-n&q(a:5-uro( i

P,c. 2.39, Cxem 3r-
Mep. d.P*ren s.mro3

\o

crePxHe) - I3MepuT! crep-
xHH Xra[aHoa B Tpex no-
tcax,  no lByM B3ar,rMHo
nepneHAuxynrpHBrM Ha-
npaBJl€HnrM, corJtacHo
nPfinaraeMofi cxeMe (pnc.
2.39) lrr orpeAe[eHur ux
II3IJOCA.

ArjaMerp crepxHr Ho-
BOIO BbrlycxHoro xJlana-
Ba - 7,925J,931 MM

BnycrGoro - 7,955-
1,967 tt*r.

HerIprMonrlHeiHo€Tb
crepxnr re 6oree0,0l uv
Ha ajrune qunrrHAprrqec-
I(oi qacTn. Ecnx luaMeTp

Prc, 2.3E. BE€M cyxryet

napMnerlHo x n€pneHAnKynrp-
HO OCn XOIeHqaTOTO BaJIa. AU-
aMeTp oTBepcTrrr  HoBoi Ha-
npaBjrfloqet BTyrKx K.rranalra
7,992-8,020 M . npr r3Hoce
Bryn(x 6on€e 0,063 M , rra-
Merp 6onee 8,083 ffM - HarpaB-
nrmqyro Brynxy 3aMeH Tr.

Moxer Bo3H,rItH]"I! Heo6xo-
altMocTt B 3aMeFe r0ranaHa fi ap
IocrlrxeH[r npeaenrHoro pa3-
MePa crepxHq fio rj3Bocy, B 3a-
BfiCtMOCTn OT 3a3opa a COIIpt-
xeHurl co BTyrr(ofi.

3a:op onpe4orrercr no pe-
3yirETaTaM npou3BeaeHHbrx 3a-
MepoB lI aorxeq 66rT6 He 6oee
0,1 MM A,rr rnycxHoro u 0,15 MM
,qIt  Bl InycxHoro xranaHoB
(npeaerlHo aorrycTxMLre 3a30pbr
B 3(C[nyaTaqrru -  cooTBeT-
crE€HHo 0,15 MM r 0r0 MM).

rn,
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tr-

t0v-

3sMeHr sanpaB4flroqnx BTyrox xrana$&
3aMena HafipaBrrrorqfix BTyJro( xnanana flpor8-

BOlr,rTCr B CneAyrouleM nopraxe:

' BnrpeccoBaTB rj3HoueHHyro Harrpanrrcrqyp
BryJrny roranaHa c noMolullo onpaBl(I,t u MoJtoT-
xa unl noa npeccoM;

/ uarperr ro:rorxy ,qo reMnepatpLr 190-210'C r
3anpeccoBarb B oTBepgllre roroBKrj qunuHApo!
noByro uaflpaBnrroqyro BTyn(y peMoHTaoro
pa3Mepa - rorHee no HapyxlroMy u yMeHHrIeH-
Hyro no BHt"rpeIIEeMy auaMerpy;

ncpeA 3anpeccoBxoii o(yHyrb HanpaBrrlouyIo
Brynry B Macno &lt ABurarefie. Bbr.qepxar] npn 3an-
peccoBKe pa3Mep 16,0!0,1 MM br BcpxHero ropla Bryn-
rir{ A,, nnocltosrn ronorKrr ur"'rxrrapoB {noB€pxlrocTli
nol ruaii6y fipyxuHbr l{nanaHa), nonh3yrcb cneqnanb-
Horl onpaBxoii (puc. 2.40).

r' nocne 3anpeccoBkn BHyrperH ; AuaM-'rp Bryr-
xlr pa3repHyrb /lo nonyqeHnr Hor[rHanbHoro
pa:uepa ?,992-8,020 uu;

r' nporeprrr nprMonnH€iiHocrb or!epcrnr Bo
Brynx€ orpaBkoii AnaMerpoM 7,97'0.sr MM. On-
paB(a aonxHa cBo6olHo npoxolrirb xa Bcro !r -
Hy BTyJrKfi. oTAepclre lOnxHO nMerb 6iecTr-
rqyrc noBepxHocrb 6e3 (onlq€Bbrx pricoK n 3a-

lllrnootrfta'Dacox roroBoR ri.jrannroB
Ecnn Ha Oacxax roiroDoK KJanaHoB rMeercr 3lra-

efi rejrLHar BErpa6oTna, pa(oBllHbr, He6onlurre yqac-
tNn rporapa nnr{ apyrne noBpexlerrfir, rrapyuarcnue
rrroTrrocTL nocaaklt r(ndnarioB K ce)tnaM, To axr y4a-
reHn, nx HeoSxoauMo nponnqooDarL 4ackn.

CneAbr roqeqHoii lpo3Bn Ha pir6oqcil Oacr(c He rB-
rtloTct ocHoBaHrreM Arr rxnn(,oBr{n
oHn He Hapyuaror ynrorrrer q.

Prc. 2.40. Otrpr.xr &rfl r pecolxx BmprMror!trx BrJnof,
Maurcr: I - onpaB(ai 2 - Hanpa8rronrar lTyr(a xnanaHar 3 -
urr(|l lanDaBr'ouun

lIIrxooBaHUe pa6o.{ux (bacok xranaHoB npou3Bo-
aer Ha cneqrarrEE6rx unuipoBarE{Lrx craHxax xnlr Ha
yHrBepqlrbHoM o6opyaoBaFn c noMorqbrc cynDopT-
HO-Urlr 'oOAArr,HOro nprcnocobneHxe. Pa6oqyrc no-
BepxHocT[ rr]4ioyror no! yrnoM 45o ft oclt cTepxHr.

npn uffr(boBaH { cHrMa}or Mfi,H MaJrlHoe xonrqe-
CTBO MCraJrna, Heo6xoru{Moe &q, Toro. qTo66r BbrB€srfi

flpoBepnr! Br,rcory qnrnrupriqecKoro noscKa Io-
JroBI(lt ktanaHa. EC,'III nosne mrn{boBaHllt Oacxn rm
Blrcc'].a o(axetct McH6lue 0J n - ftJlafi5g 3aMennTb.

npx o6Hapyrxen x norgyrosrlr crepxnr I{xanaHa.
' efo laKxe 3aM€H4TL.

flpoBepurE xoHqeHrpx{Hocrr pa6o,ier:i Oacl{n }lra'
naHoB orlocxrerrrrHo ero (:TepxHr. EfieHue noB€pxrro-
cTn oacKn orHocrrerlHo cTepxHr Krranarra ?IorxHo
6ur! Hc 60nee 0,025 MM.

lllnnooBna oacoR ceaen r(.ranagoB.
IXnxOoBXa Oacox ceaen r{ranaHoB o6r3ar€rLHo

npon3BoaxTcr npu 3aMcHe rranpaBnrrorrlrx BryJlox
Kranasa, npn urHoce Oacox u ,!nr soccraHoBneHnq
KoHueHr px,r , rucT} l  

'Daco orBepcrr j i  B
Hanpar jrrlorllrlx Brynr(ax.

Ce4na enycxusrx u elrnycxrrbrx xran3HoB ,3roroB'
neHbl u3 cneq anrrroro qyryHa sHco(on rBepAocrn-
nosroMy oHlt o6pa6arbrBaorcr rorb(o nJn}iooB3fi neM.

Anr unnOo3arlnr npnMenrercr creuHansHar lll,qnoo-
B:L,rrbHar Marnr{lfta c srcKTprrq€KrM npfiuo-;roM (pr{c- 2.41 ).
N{aqlnHna aorxHa 6brrb ykoMrlienroBaHa Hr6opo\r 36-
p:BnBHLrx (pyroB c (oHyc:rffi 60". 90p, 120' ! tsapyxrrr,iM
AuaMcrpoNr 3l-32 MM, Ha6opoM cneurarrlHrx onpaBoK,
BcraBnreMlrx B oTBepcTr.rr Hanpa&r9rolur{x B'rynox |r npr-
cnlxob;rcrnreM &re npaBM a6pa3nBHbr( Irp}ro8.

nepea nlruooBKon Oacxr no46uparor onpaB(y, Ko'
Topat lorxHa n,lorHo Bxollrrb B oTB€pcrnc HaflpaB-

llinooBanr,H!rii r(aMeH6 3anpaBnror noi\ yDrorr
89"130'. lXnnOoBaHNe c€ara Beaercr ao r€x nop,
no(a a6pa3xBHBrii xHcTpyMeHT He HaqBcT cHrMarr,
Nlerann paBHoMepHo no Bceii oxpyxlrocrx. Hen$q
AoflycxaT], n3jII,IInHerO CleMa MeTAr_Ina.

Pnc.2.4l .
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llpoBepxrb xoHueHrpr{'rHocrb o6pa6()raHHofi dac-
Ku cearra (ranaHa n ocn HanpaBrrrorqetl BryJrriu cne_
rruanbH;rM np{cnoco6ncHxeM c rrHlukaropHoii ro-
noBrioi, AonycTuMoe 6neHue lnr rlaco( ceAen Bnyc-
xrrHx u abrnycr(HHx xnanaEoB aonxHo 6rrTb He 60-
nee 0,05 MM.

npr{eqfl,nc. flpr orc)rcrsrH nprcnoc6neH/q vox-
no orpaEnqnrhcr rpoBep(on nprreraHrr oacM ManaEa
( c€lIy no rpoMxe.
Ilocrre npoBepI(fi xoHqeHTphqHocrn npoBeprr6

Ixup rry r,r Mecro pacnoroxeHnr Ha oacl{€ noBepx-
HOCTH COnpItKOCHOBeHllt roroBltll r(Jlanalia c ce!-
noM. Arr 3rolo HaHecru Ha ceIng xnanaHa ToHrdii
cnot KpacKn (cMec! Macna c na3yplm nnn yJrlTpa-
MaplHoM).r,BcraBurE xnanaH B ero Hanpasnrrcqyro
BTynfiy n, npnxuMar x cclry, noBopaquBaT! ero.
flotco( Kpac(x Ba pa6oqefi Oacne KraraHa AonxcH
pacnorlalaTbcr nocepeauHe paBHoMepHo no Bceli ox-
pyxHocTn) a lxupnHa norcKa aoJrxHa 6brTb
1,4...2,0 MM xan /:nr BnycKHLrx, ral( x BbrnycxrGrx

qex BTyx]or xnu npll He3HaquTenbHbrx u3Hocax celen
N TOJIOBOI{ I{JIANAHOB.

' /  HaHecr Ia Oa(K) ro ' rosKx KranaHa ro r${ i i
cnoit nprrxpoqHoii nacrbr, npxrorosneHHoii B
Br{rte cMcclr Merrxoro lll;rlHooDanlsono nopouKa
(lnnrQ-noporrol( 3rexrpo(opyH! Ml4) c MacnoM
&rrr lBnraTenr. cMa3aTL clepxeHr, rcrallaHa Be-
pereHHbrM MacnoM lr ycTaHoBnr] Itnafiarr B Ha-
npaBntmqylo BTynrq, 3arQenr,rTl r{ranaH B npr-
croco6reHun (prc. 2.45) cneqn,rrrLHErM 3axrrMoM
fij Bparqar ero fiooqepeaHo B fipoTri]ofio.iroxHHe
cTopoHbr, cJrerKa npnxnMaTL K ce4ry

Ecnl'I yxa3aH-
Hlre rpe6osarr t
H€ B}INOJIHCH6t,

c€aro RnanaHa
Heo6xolxMo Ao-
norrHuTenLHo flpo-
unq0oBar!.

np rroM a6pa-
3r.rBrrHi mrcDryrllelrr
lorDn€H l{\rerE yfoJr
6P tt l2tf , B3aBvc -
Mo!-rr or mro, $rna

pa6oqyF Oacry

Gr1c.2.42).
Prc. 2.:12. Yrxs untrooBxr ceara

3luera cea,ra r,ranana
npx o6HaplxeHun oo%6lenr.rr nocaAu *ura ua-

nana, TpenIrH nrrj 3Haq rer6H6x o6rapoB, ce&ro noa-
texrlT 3aMeHe. Br,reM ce!,ra nportBoAuTcr qacr:rMu! noorc
np€lHaMepeHHoro o6jroMa rnx Blrp€3aHneM rla craHxe,

flepeA ycrauoaxofi nororo celra:
'/ 3aqrcruB rnesAo or 3a6o[H x rlr{arenEHo npo-

reperE,
y' Harperb roroBrq qru[rHApoB Ao reMneparypbr

190-210'C. ycraHorurb c€Ano Ha rolroBry raKt
'rT066r Oac(a Ha HapyxHoM anaMeTpe ceajra
6brra HanpaBneHa K HdnpaBncroueir  Bryrxe

r' 3anpeccooarr celr,ro, 3anpeccoB(a fiporcBoArlrct
cnequanlHoi orpaBxoi (puc. 2.43) c paMerpoM
nanpaBflrlouer: qac 29,8.oer MM ,err cs4na Bnyc-
IrHoro KrandHa u 27.80@ MM nrir ceAna BHnycrr-
Horo KqanaHa. Ilpocre&o b xl rlflorHoi n()ca]|(ox
c€EIIa Ao ynopa. flocJre 3a[p@coBKn 3aqe(axr.rr6
€&1o no koHrypy onpaBKon $uc. 2.44).

,' flpouJrn0oBarb 6acxy na cegJre ruanaHa, xan
onucaHo B np€Ilt4yrreM pa3aere_

llpxrrpns KrananoB I( ce.tnaM
Ilpurnpxa knaraHoB K ceAraM rpor3Boarircr &'It

o6ecne.{eHnr repMeTuqiocrn npu uruQoare pa6ovrx
Oacon xnanaHoB rnu ceae.jl, npr.r 3aMeHe HanpaBrrro-

35
,.4,

Pxc. 2.43. OnDBM !D ranpe@r*{ ceau rmmdr: I - on-
pa8(a:2-ce&1o Manasaj 3 no!fraB(a

Prc.2.,14. OrprBft. Am gcekiHxn e&ra Kn .!.: I kop-
nyci 2 - um01; I -Bcrasnar 4- rorcraB(a
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IIpnrnparcr xna-
r raHir  or{eHb aI{Ky-
parHo, He cHxi{ar c
pa60qux Oacol(  Kna-
naHoB n ceae, cxxrx-
xoM MHOrO MeT:rnna!
TaIt dar( :rTo co(pa-
nraer qr lcno peMoH-
roB ce&u n finanaHa
n rcM caMlrM yMeHb-
l ] |acr o6uryrc npo-
.foirxnTenbrrocTb Hx
cryx6H.

K (oHqy fipfi_rfip-
xu yMeHLuaul co-
.repxasxe unroo-
Banbr{oro noporn(a B
npnrnpo!rHot nacre,
a c MoMeHTa, r(orla
npnTnpaeMHe norep-
\HOCTt{ CtaHyr rna!-
xlrMr npnMyr poB-
HlIn cepbrii Il3er, npu-
rlrpxy Beayr ronb(o

BHeuHnM npx-
iHar(oM yroBnerBo-
pur€nbHox npnrup-
Kr rBnrercr norryqe-
l r f ie 3aMKHyToro no-
rcI ta oAuHar(oBoro

n pu Tr{po,i Hofi rlac- B-itr2rbr. I lpocJreaHrb, rrro- 
-

Pn.. 2.45. npncnocooneHne ans
nDnrxpN Mrn os: i - 3axrMj 2 -

xnHy, Han6oft ee paccrorHxe lepxHero Bnr-
xa rto pc6pa yronbHll(a He lonxHo 6!lT! 6ojree
1,3 Miu Anr 6onlnoii npyxsHbr u 1,22 vM,qtt

" 
IlpoBepfiTr Ha cner(uanLHr,lx secax ynpyrocrb
npyxnHlr. ycxnne, n€o6xoanMoe lnr cxaTnt
6orbrxoii npyxxHbr ao alrrHbr 4l MM, Aor?|tno
6H1l 14,34-16,66 krc, Ao nn'Ist,r 32 *rM - 27,7-
33,3 xrc (pnc. 2.46).

yc n e. Heo6\oarvoe ! ,1r cxr ixr vanoi i  npprH-
nEr !o AJnuHLr 38 MM,Io.nxHo 6Lrrb 9,9-11,5 Krc;Ao!nn-
rsr 29 MM - 20,81-24,19 xrc.

Ecnfi HarpFKa o(axercr MeHErue Ha l0!/o npornB
y(a3aHHot, npyxHnH HyxHo 3aMeHnr!.

Ecnr nocne lxnxooBl{n knanaHa q ceaira crepxeHr>
Krranana BLrcrynaer Hrcronr,xo. riro lnnHa ycraHoB-
neHHoii npyxfiHr,r npx 3anpbrroM xnarTaHe 6yaer He
6one€ 42,5 MM nyxrro ycraHoB rb aononHnrer:I6Hyro
ua;6y 2 (prc. 2.47) c rcM, vro6lr AruHa npyxnHbr npu
co6pnHHoM knanaHHoM MexaHu3rie 6Lrna B [peaerax
4l-42,5 *rM. B iroM crylrae pa6oqar ynpyrocrb tpy-
xxn61 6yaer BoccTaHoBreHa (pacqerHar Benn.rnHa
lnxHlr npyxlrHlr npx 3aripbrToM KranaHe cocTaMqer
39,64-41,71 MM.

r '  f lposepurs cocrorul{c HaKoHr,rHxKoB ctepxHei i
xrlanaHos Ha oTcyTcTBre floBbrneHHoro r{3Hoca !I rpe-
rqnH, HopManlHyro (ao ynopa) nocaaxy Ha cr€pxHx
BrrnycI(Hrrx KJranaHoB.

f lpu Hanf i ' { r . {H noBpcxAeHui Ha noEepxHocrrr
xoHraI(rupyrcrqeii c HocI(oM ltopo-

Mlrcna, ero crreayer 3aMeH r!. ycral]a3nxBas Ho-
BLri  HaxoHeriHrI t ,  HyxHo npoBepnrr npxreraHne
ero no nnocKocrx ropua crepxHr BLrnycKHoro

Ptrc. 2.46. Ytrpy-

\raroBo-ceporo qB€ra Ha pa6o.rnx noBepxHocrrx
ror loBr(n l (nanaHa n ero cerna- l lLrpf iHa notcka
ronxHa 6Hr! Arr Bnycr{Hr,rx ri BLrrycr(H}rx Kna-
naHoB 1,4-2 MM.

flocre nptrnpK}'
uraren6so npoMhrr6
(ranaHbr n ceana or

- t
6br racra He nonana

l

Ha pa6o'ryrc noBepxlrocrb HarrpaB- d
rqrorqxx BTyIoIt, TaI{ l{ax nacTa Mo- E

xer npnBecTn r( nHTescuBHoMy n3Ho-
cy Harpalrrbrrux rr cr€pxHet Kna-

flpoBepirr repMel.,qHosrb sanaHoB, Anr sroro He-
o6xorxMo co6parb nnanaHHlrii MexaHfi3M u 3ajrurL r(€-
pocnH Bo BnycxHrle x BLInycKHtre nojlocrn ronoBltn
qnnxHApoB.

npu BLrAepxke B reqeHne rpex MrjHyr nponyclt Ke-
pocnHa 'rep$ I(l]anaHH Be Ionycxaercr. B c"lyqae npo-
nycxa KepocuHa - norropurb npurupxy.

flpoBepxa cocrof,Hnr &raoaErL|x rrpy,{inn.
r' ,l3veprrL 4nnHy npyxr{H6r B cBo6oaHov cocro-

rHr,ru, ,qrr HoBHx npyxuH oHa aonxsa paBHrr!-
cs 50tl MM anr 6orLruoii (HapyxHoii) u 47tl
MM .urr Manon (rHyrpeHHei). Ec,rH at Ha npy-
xuH MeHbue yr(a3aBHot lra l0% npyxxHy He-
o6xoAuMo 3aM€HurE.

r' flposepuE nepneHnnxyJrrplrocrb ocr npyxx-
H6r r( onopHoMy BnT(y, ycraHolHrr, yrorbHn(
fia nn Ty u npHcraBrrTb x HeMy BnrrorHyro npy-
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-
IlloBepxa cocTocHnfl xopoMucer'r n?ranaHos

n I|x aan[xoB

" 
Ilepea pa36opxofi Heo6xolnMo noMgrur6 l<opo-
MLrCra c T€M, qTO6H flpa c6op(e ycrirHo]nr! I|x
Ha nF|exliee Meirro.

r '  Buuyrr  unrrrr  lpnc.2.48, r ' ,  i {onbueBoi npo-
TOqr(! Ha (oHue B?Lnrxa, cHrTL uaii6br, xopo,
M6rcra, arynxn x npyxr{Irr,t.

" 
IIpoMErr! u rporep€T! Aeranr. flpoBepxrr qfic-
ToTy pa6oqux noBepxHocr€fi . He3HaqnrerlsBle
Ha'qrp6r 3a'{rrcTnrE (cjleau nptpa6orru xa pa-
6oqnri noBepxHocrrx HocnoB ftopoMr,lc€n 3arrr-
u{aTr He pexoMeHIyeTcr).

r' flpoqucrurr u npoAyrE cxarlrM Bo3AyxoM or-
Bepfixr noaBoaa Maora rra Barluxe n xopoMLrc-
nax. t

'/ flpoaeparr noca4xy xopoMlrc€n Ha Ba,InK€. npu
o6HapyxeHnn nolLrureHHoro 3a3opa r3Mcpril!
alraMeTp oTBepcrnr B nopoMHcjlc n Banux Ha
yqacr(ax KaqaHnr ItopoMrrccjl, oH aorrxeH co-
cra8rsr! 0,025-0,063 v.

r' flpoaepurr pery:rupoBoqrrre ErlHrbr Ha orc]r-
c i  Bf ie . roBbrueHt{oto t {1 j ioc. l  (4 'enx'{ecI 'u;
onopHoii noBepxltocrlr x rroora B pe3]6o]oM
co€AnrreHun c (opor{rrrcrroM. flpn Heo6xoAlrMo-
crn [3HorreHH6re DUHrH :aueuurr. Ocuorperr
Idtkx perynrrpoBoeBlrx lrrHroB! npir Hapyue-
Htu peb6H nr,l cMrrlr)i rpaHrx - raixn 3aMe-

" 
Ilpogeprrr, nrorlrocrrB nocaafix ropqeBlrx 3ar,
ny eK ianur{o8 (opo^rHcejr. flpn o6H,rpyxeHHn
Hennorrrocrft ooxarb 3ar.ryxrfty ynapaMn Mo-
norr(a no orpaBr{e.

" 'Co6parb noponBrci la KrranaHoB c BaJrul{oM,
npeABapnrenAHo cMa3aB pa6oqxe noBepxHocrx
MacnoM 4l1r lBnrarenr. O6parnrb BrrMarxie Ha
npaBfi jrlnoe pacnonoxeHne KopoMhrcer t(']ana-

r KAK YJ]YqUI'Tb CMA3KY KOPOMbICL'I
II YCIPAHUTL TtX OCtrBOI:i JITOOT?

6brBaer, qro cnycrr Henoropoe BpeMr nocre pefy-
nnpoBnr{ 3a3opoB B xJ]anaHHoM MexaHn3Me. cHoBa llo,
tMrercr cryn B npnBoAe rrraraHoB. OcHoBHar npu-
q]lHa 3TOaO - HenOCTaTOqHar CMa3(a (Opott]lce, u Ha-
(oHelrHuxoB uTaHr. alTo6br B sroM y6€Ar.{rEcr, Hyx-
Ho 3anycr(T6 lBllraren6 npu cHrrbrx Kpr{nxax roJro-
BoIt ulnnnApoB, Macno AonxHo BHreKarb n3 3a3o-
poB Mexqy BanuxaMx n r{opoM}rcnaMr, Ecrfi xo Mac-
no se BEITekaer unlr BLtTekaeT B oqeHb MaroM koJtrqe-
cTBe! rreooxoarMo npoB.?fiTr nyrn ero nolBola,

Macro I{ xopoMrcjraM x urnHraM notBornrcr e€-
pe3 TotltaTeJlu l' lrlTallrn Blr[ycxHBlx xJIanaHoB nep-
Boro TpeTrero UIlrnHApoB (KpaiHxe co cTopoHbr
I(p6rrllkrr npriBoAa pacnpelsana). 3rrj ronKarenu r.fte-
KrT Creql,lajltlrbr€ BcTaBXfi c oTBepcT[qMr.r, xoTopHe ne-
puoar.rqeckr coBnalaroT c KaHanaM B Kaprepe aru-
rar€nr (prc. 2.49). Bo3MoxHo. orBepcire,q,qr noABo,qa
Macna 3acopnjroc! rnn, B pe3y.irETaTe 6onrfioro 

'r3Ho-ca Toplla, TonxaTcrl6 onycrnncr Hr{xe 
'' 

oTtepcTte He
coBna,qaer c rGxanoM B xapTepe. B sroM cnyrae oTBep-
crxe Heo6{o! vo npov,,tcll,|rb. a r.rrHoueHHbri rorxd-

Ptrc.2.ln. Burx xopou6r@1 kMnaroB B c6oD€: I , Bdn( ko-
^.vh\en:2 iopovdc 

' .  
np\xrHa pac,,up.

H'c \  -  Bnm Per )  Int toFoehrn:  6 rJ r . r , ' -  unirHr iS udr6a.
9 - {opovHcno lpaBo€r l0 - sryrka pacnopHat

rexl 3aMeHr',Tb. Hyxso raKxe nposeprrL coBnala()r
nn r(aHaBKn r orlepcrnr perynnpoBoqbrx BnH1oB Ko-
poMErcejr c oTB€pcrxrMn B xopoMbrcnax (puc, 2.50.), B
pe3ynrTaTe [3Hoca HaKoHeqH ka uraHr]r perynupo-
BoqlGrt rnHT npu perynrrpoDr(e 3a3opa Moxer rolBn-
rlyrLct rax, qro (aHasl{a Axr noABoAa Macta He 6y-
,qer coBnaAarb c olBcpcrnqM[ ! xopoMbrcne. Taxoi
B xr Hco6xoarrMo 3aMcAfiTb rl'r. npororruT6 KaHaBKy
B cropoHy orBepcrr{q B (opoMbrore. MoxHo y&tnHrlTl,
u r  aHD Ha i  anl  l .o xe Bern,r l r i r ) .  11 o foBr.rB HoB6ri i  Hir-
I{oneqHr( I,nlI noanoxfiB noa Hero BcraB(y Heo6xo-
.unMot BHcorbr (puc. 2.51).

Ta(xe Heo6xolt{vo y6elurbcr, cosna:fabr ra ra-
r{aBxs Ha BaJraxax c orBepcrDrMx B r{opontrcnax {ctrrB
KopoMucna c Ba_rnl{a). rpoBepnrrr lrnorHocr! nocaa-
I(u 3arnyueK B roprrax Banfixot, a rar(xc qrcrory oT-
Bepc'ruii B KopoMbrcnix n perlrrnpoBoqnrrrx BHsrax.

Ec,rtt Hapyuaercr nojlaqa N{acr:r n pacnpeABary B
.IIyA3e n3-3a necosrr reHur liaHalok peryjr(poBoqHo-
Io lnHra u xopoMbrcna. Bo3rlr{urcro B pe3lJjM.are .B-

Pnc. 2.49. noiroa M.c-
n! x RotD[tNqrM: I -{a-
qd;2 - &aaBu ror(arei,

Prc. 250. CuarM r"opo-

l

Onr

t

2 
"".1nepB

3
T]

Pxc. 2.51. Ctro-
co6 y!MseB{, ffn-
Bdrrtdm: I -da(o- ueH
seH!(;2 - BcmBxaj

MUerxq@r.s&l-o1-
Bepcrre B (opoM6rcrei 2
KaEaB(a perynqpoBocnoro
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P{c. 2.52. Mso coeauEenm xoDG
nHsa t r Enlra 2.)l(rD(onr{nrcn no-
M3aEo €qo nopa6omn

Hoca rera,leii, MoxHo nocrynHT! Tak, BLrBepHxre pery-
::rrpoBollHlrii BEHT, 3aXMltTe ero B Tncxax qepe3 arro-
vxHn€Dlre flpol(lraanr x Haaon'reM pacunpbre Kotbqe-
sllo &alaBxy Ha 2 MM B cropoHy lqrxqeBoi ,{acrx, kax
noria3aRo Ha rrrc. 2,52 )KmHoi nnirreii.

noBbrrxeFrbrii oc€Eofi rroQr xopoMbrc€r Bbr3blBner

--n h KranaHoB. Koropbrii He )crpdHrerct pcrytrxpoBt(ofi.
Onacnocnl llrr ilBnrarerr oH He npeAcraBnr€r, Ho Bce
i.e rrcOr n]"rue y6parb. Ca€,rarr,3ro Moxno, c€Jrlt ycm-
HoBnrL ruaioH fia Banux Merl4y pacnoprrErMr.r BrynKa-
vn x KopoM}IoraMs. Tonumry lnafi6 Hyr{Go no,qorHarr
iali. 'rro6H nd:,re c6opKrj KopoM6rclo xaqa,'Ioc] 6er 3ae-
:rH i i  H i rMerHoro oceBoro r loora (pyc.2.5:

IIpoBepKa coclorfi n9 Tonnarcneii
xnanaHoa o rx uaagr

r' llp srrcve rorrarereii x3 ,-He3I kapr€pa Heo6-
xoanMo noMerrrrb nx c re qro6H flpu c6opxe yc-
TaHoBrrrb Ha npexHre ecra, BbrHyrlre rotxa-
rerrl rpor\rLrrL, nporeperb n lqar€nbHo ocMor-
per6, Torxa].cnlr. fiMekiUlue na ropqax, conpu-
Kacarcruuxcr c KyratrxaMfi pacnpelcrllTerLlto-
ro Baxa xytreBbre 3aanpH! x3Hoc urt ruxpa! -
Banne noD€pxnocrrr!,xonxHlr 6brrb 3aMcHefi l,r
HoBf,rMl, c1eM. qro6Ll u36exarL B nocnenyrcrqeM
noBbrrreHHoro i3Hoca xylaqKoB pacrpe,qenIr-

Es'rr  Ha ropoua npxpa' io raB-
neMcr rop!€ rorfiare]Ir nMerorcr To.IIb(o Toqeq-
HrIe cI€aEI BEI(parUnBaHHr, TaXOt TOn(arenb 3a-
MeHrT[, He peKoMeHAyeTct,

/  l ' lpoeep rs cocrorrrrc BorH)io;  coep{,recrox
noBepxHoc Tojrxarereii, pa6oraroun no coe-
pe HafiogcqHrl(oB otraHr. Onll rorxnbl xM€T!
HopManb o nprpa6oraHHyro norepxHoorr, 6e3
3aAnpoB, I43HorueHHEIe rorl(arenl,I 3aMeHlrL'.

r' flposepnrr npqMorusefiHocr! uITaHr Lr cocrot-
Hxe c(D€puqec(xx noBepxrocren Ha(oHeqHuno!,

/ nocne npoBep(x rorKarerefi xJranaEoB lr lrx
uraHr, ycrpanelrxr HencrpaBHosreii t 3aMeH6l
HeroaHbrx acranet ycTaHoBr,rTr ux no parree Ha-
MeqeJrrrHlr MerxaM.

llpr MoHraxe o6parurr BHuMaHue Ha npaB rrb-
Hocrb ycraHoBror rornaren€t Bbrnyc(H6rx riranaHoB
nepBoro x rperbero urnnH,qpoB.

flporepxa x peryrxporxa r€rnoBbrx 3a3opos
A XJIANAHBOM MEXANI|3M€

llpoBepKa npo{3Bo,qurcr npu xojrotrHoM ABurare-
re) r(orla TotxaTe!'Ir,r K.tranaHoB HaxoarTcr B HnxfieM

llpoBepKa n peryrxpoE(a [por3Boarrcr ! cqeayro-
lqei nocn€IoBare,rr,Hocrt:

'/ cnqrl xpEruxu roaosort urnfiH4por, npocneaxB
3a o6ecneqeHueM coxpaAHocru npoKlaaon;

Prc. 2.53. vcrarosxi llooqrHrrqbuLrx ud6 nxr xqpsdtrr o{e8otu nooD
mpoMs@: l - pacropHar Bryn(d: 2 - (opoMlrso; 3 - lErynqpoBoqHde dan66l

r' rpoBep rL 3arrxky rae( I (puc. 2.54), Kpenr-
ulrrx Barr,rklr KopoM6rcer; npu Heo6xo.quMocrlr
npori3BecTx lorrxKy raeK;

7 ycraHoBurE nopureHr nepBoro qunuHApa B
BepxHrco MeprByro Toqky, anr qero Heo6xo-
ar.rMo noBepHyrL xorexrrarLrt Ban B nono-
xeHle, fipx KoropoM Merxa "BMT" Ha urxlr-
Be I (prc. 2.55) coBMecrnrcc c BhrcrynoM "a"

W

Ptrc. 2.54. PeryrnpoBF. rrtrnoBb'x iarpor t Mrtr.tBoM MF
xall}tc I rrtKi;2 Moqi 3 orBeprra;4 utn

6l

Prc. 2.55. Prcdoroxetre ysaroBo{eu MmK: a yqaso-
socELrt BHcryn Ha kpsBrc pacnpelerljmrqEx ucqePer; B -
Bucryn Ha (opnye qesrpo6exEoro MacrooqrdrMri BMT -
EepxMr MeprBd roqM; M3 MoMem exrraMt; I - rcpryc
u€srpo6dAo.o MadooqrorreD; 2 (prumpactrpeaenrdB-
H6u uee.per; 3 - (plruxa M

.1

;2

-3

Ctro-



30 A6mo oblnb ",tIrA3". SxctuJJamarpr, pe..loqm

Ha Kpnrnke pac[pelensTeniHr,rx nlec-
repeH 3. O6a KnanaHa nepBoro qr i-
nxfi!pa npr eroM 6yayr nonHocrlK)
3aKpLrTLr H r{opoM6rcra (nanaHoB Mo-
ryT cBo6oaHo nepeM€LqaTEcr;

r' vcroi]I3y, Knro'r 2 x orBeprxy 3 rpo-
Bepur! LqynoM 4 (cM. pnc. 2.54) u npn
Heo6xo4xMocTr.r oTperyrltpoBarb Ber{-
!{rHy 3a3opa Mexay xnanasaMr u r(o-
poMbrc.iraMri repBoro qunuH,qpa. B€rn-
quHa 3a3opa aonxHa 6brrb Inr Bnyc-
(Hrrx xnalraHoB 0,08.. .0,10 MM, art
BbrrrycxHErx -  0,10.. .0,12 MM- Cnelyer
noMHrjrr, qTo KranaHr,r c 60Jr6rueii roroBr(oi
Bnyc(H6re, c MeHblnerli Brirnyc(Hlre. Ilocjre
perynDpoBr(r npoBepr,tT6 BenxquHy 3a3opa -
ulyn aonxeH npoTrruiaT6cr c He6onl lnnM
ycrr eM:

r' arq npoBepnn I,r peryrupor(! 3a3opoB B Kna-
naHHrIx MexaHn3Max ocTanLHbrx ![ruH4poB
Heo6xonxMo npoBopaqMsa i b xoreH'{aTbril BirJr
Ha I 80'. nooleAoBaTerbHocrb pery&rpoB(n Aon-
x}ra cooTBeTcTloBar! noprarry pa6oTH lrrrH-
APOB ABITATCJI';

r' nocne npoBeaeHxr peryrupoBoqHbrx pa60r
I(pHlnr(u roroBox rlrrrrlrHApoB ycraHoBnrl Ha
Mecro. floprlox 3aTrxl(tj raex ronoBxr{ rlxrrr,tH-
apoD B coorB€rcrBrrj c puc. 2.56.

r KAX YCTPAHI,ITb TEqI, MACJ]A qEPE3
YIIJIOTHI'Tf, "[}I XO?I{YXOB IUTAHI'?
Ant ycrpaHerrur Teqn Macna qepe3 ynnoTHure-

HyIo nonarxy no
pa3MepaM (p c.
2.57). BBeanre ee
Mexay yrnorHrj-
TeIeM t rllai6oii.
3areM, noacra-
BrB ynop, Ha-
xMrTe Ha ,o[aT(yr cxaB npyxnHy u np}llloa-
HrB Ilrafi6y, B o6pa3oBaBrir€Mcr 3a3ope [roTHo
HaMOTatTe Ha KOXyX lI]TaH-

Pxc.2.56. ItopfIox r qrr mek 
'o.,osor 

ntr.rrrrpos: d npe]Bap/,oh-

m xanpoHoBErt unaraT alt-
aMerPoM 1-1,5 MM (rplr-rrerbF
pe o6opora) I , l  ornycrrre
npyxlrHy. n luafi6y Ha Mecro.
Illnarar. nouxarni nDvxu- /<\

H.i"i,i,il,ll.+:lX1;.iii^Ll: Q)ra npexpaTnrcr.  \

sat 3arrxM;6

Prc. 2.57. Ctroco6 tqpueHBr re!{ M.cn. sepe3 yrrorrxre
nr Koxyxor,!rur: a, MoHraxxar ronar(a;6 - cxeM. pa6orb,:
I - (okyi rraRrr; 2' trpyx(da; 3 - uan6a; 4 - MoE axsat

Prc. 2.5E. Bu prcryeaqrrqF
BNi: I - (ynacoK trprBonFoii 6eB!-
BoBorO |racocaj 2 - uaiioa nplxrr-
Eatj 3 - noA@urxrxj 4 - 3y6caroe
roteco pacnpeAqrrerbHoro Bu4 5

- Bu bdalcrptslri 6 - 3y6earoe (oreco 6a-
,arcrpsoro Bda;7 - uro{M 3x5i E - Bu 6a-
naxqpsHt 9 ' npyxrna 6uaHcnpio.o Euai
l0 - np@lBoEc; 11 - uan6a; 12 - tuat6a cro-
fiopBui 13 -60rrM6; l4- (I'tlorkai l5 - Brm
M6; 16 - npoMaa(4 17 - Bryrxa nporrBoBeca;
18 - Ban pac(peIenmdlHHn; 19 - unoEka

I
H,'l1

I

L

I

z0
p€xr
,k|1,

I

I

yMer

;';;; Hffi.J1",:;lfi '-i)N' \
crapbre ]nnorHr.{renr no Ha- mA\r, h

l:f;:1".1i";J,T"':;;;;l Np ((.,

floati*uttre uaora n:-noa J
ynrorHr.rTeJret koxyxoB
uraHr MoxHo ycTpaHurL

Hofi nellrlr rax, qTo6br oanH xpai reHTr,r
ropeq y[roTFxTerr,

xnopBHHuroBou r3orruroH- u
nepeuet Ha 5x?,5; 20 - Bryr(a 6dancrpro.o Buai 2l - Onaseu ynopsHt

pacnpeaerlrqEsoro Bd4 22 - Dan6a otropmr; 23 - uan6a 6T

Q-aO Oa O
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IIPOBEPI{A COCTO'HUq PACIPENETIITEJIbHOTO II EAJIAHCI{PHOTO BA,'IOB
y' Trqarenr,Ho npo- :

Mlrrui x nporep- i.
rHn Hacyxo pac- e
flpeaennrenlHbrf e
Ban npoBcpxrb no
cocTotHllo onop-
srrx rueel( ky-
l ra ' rKoB. 3aMe-
pnrb onopHLre

v JaMepxTE KytaqK[ pacnpe4ejruTejlEHoro BaJIa no
sM6orhrxeMy u HanMenLureMy npoorutro.

Ilpri H$Ha'rnre"'rbHoM x3Hoce B€prxsE rynaqxoB xx
HyxHo 3anotupoBaTb, B npoTrBHoM o'rj Iae Bo3MoxeH
lcxopeHH6ll{ l{3Hoc TopuoB laxe HoB6rx ToJIkaTeIet,

Eo'In pa3HocD Hau6oDuero Ir Ha[MeHr,uero pa3-
nepoB npoo ng, xolq 6br y oanoro ,B rgrraqkoB, MeH6-
ue 5.9 MM - Bar Heo6xonuMo 3aMeHr,rr!, B 3anacHHe
qac r nocraBrrercr pacflpeAefl[renbHbrii Ban B c6op€
€ BTyn(aMx npoTllBoBeca,

r' Ilposeplllb cocrorHre 3y6beD ecr€pr nprrBo.qa
npep6lBaTelr-pampeaerH rerr. BLrrrorHeHHoi co-
BM€crHo c aalHeii lnefi xofi pacrp€ae,'ure,'rbHoro
BaJla. flpu Haruqti 3Ha.rrretlHoro !3Hoca cKo-
ra 3t6beB - pacnpeAe.' rerrbEbrfi Ba,'r 3aMeHnrb.

'/ flpv nogrruieHqov rJHoce nepenHei n raaHeir
lTyno( 6anaHorpHoro Bana (pxc. 2.59) Bocsra-
HoBxrb MoHraxHbrt  3a3op ycraHo8r(ot  Mu6r\
BTynoK, An9 3rOrO BbrnpeccoBaTr cTapEle BTyn-
ror, 3arpeccoBar6 HoBbre u pacroqr.rrr, n€pe,qHrom
3rynr(y B pa3Mep 16,00-16,019 MM,3aAHroro 30,00-

Pxc.2.50. MexanBM 6r5{cnlBHi 
' 

c6ope: I ' Dfrepsr 6a'
iaHcrpsoro Bua; 2 - !d 6uarcqpHH4 I - !pouBo@; 4 nnos
ra cetueHrEdj 5 - uan6a 6araEcrpEoro Bua: 6 - uat6a qo-
noDBar:7 - 6onr M6xl6

" 
Ilposepnrr cocrogHle
noBepxHocrn 3y6be3 nle-
crepHs pacnpeleJrrrTen6-
Horo Bana (Ka( y 6brB-
lnei iBpa6ore,mI(uyso-
Boii); noBepxHocru Aonx-
HH 66116 rjrall(IjMli L qu-
crbrMn, aaxe He3Halrn-
TeiGHbre 3ayceHq6l Ii 3a-
6osH6r Ha 3y6brx Bbr3br-
Baror.roBbrreHHLrt nIyM
B pa6or€ 3aqenreHrr.

O6HapyxeHHHe 3a6or.rHLr u
3ayceHutl TrlaTejr!Ho 3aq c-

nleliKrt, onpe,qenxrr, 3a3opbr. 30,023 MM (Bo BTynxe nporrrBoBeca npocBeprr'rrb
orBepflue lraMerpoM 5 MM.

" 
IlpoBepnrb 6ueHue noBepxxocru repe,qHefi r,3aA-
Heii BTyrox 6a,'raucrpHoro Bara orHocllrejrbHo
onopHsrx uJeer( pacnpelrer(TerEHoro Bara. 6xe-
nxe noBepxHocru n, n, u ropqa T He aonxHo
npeBHlljar! 0,05 MM (puc. 2.59).

r' OcMomeTE noBeDxHocTL !n. !.lpeccotRf, arynox

nv"uriu 
"pnuoiru 

ror- 6u'Ec"pe r npo'&Bo*cr

n BHoro Hacoca. prcol(. HarrpoB x s6rpa6orxx
Ha pa6o'{eii noBepxHocrn 6brrb He ronxHo.

'/ Me:rxre prcrlr u rr*Haq[Ter;Erre Har[pr,r Ha
noBepxAocTn 3anorrpoBaTb-

r' npoBeprrb cocrorEue aerarei 6anaHcrpHoro
MexaFlr3Ma, Pa6oqxe noBepxEosrx He AonxllEl
r{Merr, 3alupoB url npuxBaToB.

J Aeran 6a:'a]dcvpHoro MexaHrcMa 6aJraHcrrpy-
roTcr cTaTnqecxr'r B xoMrurexTe, noxa3aHHoM Ha
p,ic 2.60. npl,| Heo6xoaxvocrx 3aMeHEI otHoii
x3 Aerarefi (KpoMe 6onra x uafi6), MeHrercr Becb

Ptrc.259. Bd pacnpeaermqEEsii E c6op€: I - Bryr(a oualcrpdo.o 6dai 2 -
Ban pacf,peAerkrenrHdiii 3 - BrynKa rporrBeca

Puc. 2.61. OtrprlKa

.IIBI4IATEJIb MEM3.U5.2O
(anrouo6nrn JIyA3-1302)

ABxrare,r} MeM3-245-2O (pttc. 2.62 tr 2.63\ qe'r].i"
pexqnrr.rH,4poBHi, .rerHpexraxrHbrn, 6emnHoBH;, c
xnAxocrHlrM oxraxAesueM, c HaKroHoM noA yrnoM 10o
B cropoHy (ap6toparopa, prAHlrM pacnonoxeHueM rlri-
nnH.qpoB, co cren€Hbro cxarnr 9,5.

BepxHxfi pacnpe,qenxrenLH6rii Bar o6ecne'ruBaer

-vMeHllneHne 
Macc, aBnxyrqnxcr Bo3BpaTHo-nocTyna-

rerrr,Ho B xrranaHEoM fipnBoae, a cr€aoBaren]Ho, no-
SEOJI'eT yBeIUqUBaTE qaCTOTy BpaqeH[q I(OneHqaTO-
ro Bana nBnraTetr.

npnBo! pacnpeannrrre x BoarHoro
Hacoca ocyqeciBrr-'rcr nnocn@y6qarhrM p€MneM,'rro
yMeHbuaer ruyM ,lBr|farer o6nerqaer ero rexH[qec-
rioe o6citvxtBaHue.

bnol( utnnHApoB ABnrar€nr oTnrr rB qyryHa, co-
cra3rrer oAHo qenoe c urruiApaMx. PaccrorHnr M€x-
ay ocrM[ [epBoro " BToporo! TpeTrero - qeTBepToro qx-
JruElpoB paBHEr 81 MM, a Mexay BropbrM r, rperExM
86 MM. Mexay HnMn no Bc€ii BHcor€ r+r'ruHApoB Bbr-
norHeHhr npororo, rrju oxrax&bueii xr,ul<oc-rx. 6nd-
rolapt qeMy o6ecne'rlBaercq nHTeHoiBHbrfi orBoA Ten-
na, yny{xaercr oxraxaerne fiopufiet u noprxH€B]rx
ItoJrerl cHuxaeTct TeMnepaTypa MoTopHofo Macna I{
yMeHr,uaercr aeoopMaqxr 6[oxa or HepaBHoMepHoro

B 3aB[cnMocr{ or Oanrtqecxoro luaMerpa qx-
r Htrpa, not! tleHHoro B npooecce ero.toBotrxD. nnr 60-
Jree roqHoro o6ecneqeHHr onrrMa,rlHofi BeJl quILI
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Ptc. 2.52. IlpoAdlrun plrpBrsrnreji: I rojo!(a uulHlpotsi2.- (pBrnka_ rcjoBkx rrtrrrHlpoBr 3,4 _ npoxnanM x{pLJUxa

y"T-Tl-o:11::T:j,:,6:T:1"ap6oparopd ,a' Kpeturennmo3,lytrrnoro 4dhrpaj 6 . 6."*o".; ,iii."i i : 
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nplsolr pacnpere'rmer'Horo Dda; 3? - oonop'ar uan6a; 39,40 _ B')rpedrxt, dapym6,n Koxyx! nnoc(o3ySqaroro peur

l l -1

12,50
6". r

I

0.05..

Ol

.!lr{!tr

0,025
Kqper

3a3opa Mexay unnrrHApaMfl nopuE Mn (0,05...0,07
MM' UnJrUHAplr nO lrraMerpy coprupybrcr Ha nrr! pa3_
MepHbrx rpyrn A, 6, B, f, 4 qepe3 0,01 MM. npli,j3ro_
TOBIeHUy HOBOTO ABtraTeIrt noplnHl,r HoMxHar6uoao
anaMerpa noa6lparor K cooTssrcTsyrolq[M urnnHApaM
no rpynnav. fpynnbr 060 rHa,reHbr 6ynaavr s cpiar-
se Bepxxefi qacru 6no(a c JreBoi c-ropoHr.

npu rpoBeleHxr peMoHrHHx pa6;r npor3Bo,qrrct
pacloqKa ul{nHrupoB no 6nnxaiuero pevoHTHoj o paF
Mepa. I attrx parvepoBr6a: l-i peMoHrHHfi parMep HM€_

er Ha 0,25 6or lue HoMxHanlHoro l , r  cocraBnqer
72,25'u05 MMi sropoii peMoHrHrui pa3Mep cocrasnrer
72,50{oiMM-

ABrraTenb noMnneKryercr rroBrlMn AeTtrrrMx (nop-
rxHrMx, xor!r{aMi{} yBerrnqeHHoro, peMoHrHoro pa3Me_
Pa B cooTBeTcTBln c Ta6n. 2.8,

Ma(cnMan6Ho Aonyc- rMoe yBennqeHxe AlaMeTpa
Iln{x44pa npn pacroqKe He AonxHo 6ur} 6onee0,5 MM.

nopuHn peMonrHoro yse,'ruqerr,rr lt3roraBxusarcT-
ct  c xoHrponbH6tM pa3MepoM ro6x! 72,25x\.a6 t l
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Puc. 2.63. fioneps{sii prsp€! arrmtdr: I - Kap6bparop; 2 (pLru(aroro8& lrr$Erpo8i3 '(p!dKa Marno@,rBHoii ropioBr
! ! ;4-npoMalm(pruMronoBxnumtrsrpoBr5-roro8Murnr l ' (poui6-60rr(pcMe!!rroroBMuul4npo47-uarcseqHr(
.8eqr j8- larw(-pacnpenemr.r ! :9-cBecaiaxnraH{{ j l0-npoMa-rMrorosKrurnusrpoBrl l -MacroBMeprrer6Hunoepxes} i
l: rpy6m, noABorsqnr xteocrb; ll - naneq xopudc; 14 - nopdeH6j 15 - rdryHi 16 - rpy6e Macron3MeprtenbHoro ctpxtc;
I ? - (oreFrarrn Edi l8 - npobraak MacnrHoro kaprepai 19 MacnocrrBHar npo6{a:20 - {adrHdn onrlrpi 2l - Bbrnrcx8ot (orue(
ropi 22 - p6rM-MaRa; 23 " Blyck{on konne(ropj 2:l - rpocr.Bm OnaBuai 25 ' ron0Bo(5oprn{; 26 - npodaah $rraHqa (ap6bparopa.
\ polHx Macna: A ' BepxHqn, p.BtsLrt 3.45 r , FsrxE t. paBtsdn 2.45 n

i2.50n.0,1J6 MM Ha paccroqHux 53 MM or BepxHero ropqa
o€3 pa3or.rB(r.r ria rpynnrr,

no3Tonty npu peMoHTHoii pacroqKe u xoHrjHroBKe
uE'rxHApoB Heo6xoarMo notroHrrr, pa3Mep lwrMcrpa
uHnnHApa IIo ! aMcrpy ro6(H nop Hr ral(, .rro6H 3a-
3op Mexay rc6Koi i  nopnl l rr  H qnnrHApoM 6brn
0,05...0,07 MM, a nopuJrln oaHoro aBr.rrar€rr 6H,rx o!-
Horo peMoHrHoro pa3Mepa,

O6pa6orka 3epsn rur.'lHHrpoB nocre peMoHTa aor-
xHa y,qoBncrBoprrb cne,qyrcqrrM rpe6osaHltM: fi eqx-
rrriAplr.rHocrb He 6onee 0,0I0 m"{; HenepneHarnynrpHocrb
ocr uxnrfiupoB oclr xopeHHAff nolu nHxKoB Ie 6onee
0.025 MM; xecuMMcrplrqHocr6 3epr€rr Lur,'rlrH.qpoB c ocrMu
riopeHHhn nollnrmHr.{r(oB ue 6oree 0,15 uu; uepoxona-
rocrb floBepxxocru 3epxara lH,rl*lrfpoB He Bbtrxe 0,8 MxM.

IXATYHHO.IIOPI HEBA' TPYIINA
fIopIlIHn I (pBc. 2.64) ornnrH n3 anroMnHneBoro

c[nJBa c repMopcr ]r r.rpyrcufiv KonbuoM. rc6Kx nopru-
He He pa3pe3H6re. vac(d nopruHi (J l5+2) r

AHxrra noprxHeii rlrocxxe, Ho B qeHrpe nolq yrnoM
21" fiMeercr,qBa yrnySreHxr O 36 Mu,.ny6 Hoi7,8MM.

yrny6teHxt B nopuHt( BbInorHeHBI &1t ttcKtloqegtt
@np[KocHoBeHr,u nop rHeii c ManaHaM[ B cn]qae npo-
BoparrnBaHx[ xo.ircHrraroro Bara rIpH a]apmfioM pa3py-
uelnrn (o6pnBe) peMHr panpeae"reHur cncreMH nlH npo-
cKaJrLlrBaltfi! npx cpe3arillrl 3)otraloro npoQlrrr pfMHr.

nopurHn no HapyxHoMy ,qHaMfipy lo6xrl pa36 r]r
ra nrrb rpynn A, B, B, f, A.

flopurHu peMoHTn6rx pa3MepoB c yBe.rfiqeHHHM ara-
MerpoM ro6Ku ropmrr Ha 0,25 u 0,5 MM Mapr,'r.Ip)'rorcr Ha
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&retro soMepa uuruapa

Prc.2.64.IurTlacmpoM Bdorq I - ropuftE;2- nopuHelon
ndeu.3 - Brynxa uary!4 4 KpMXa uarrHa;5 - Buanllmj 6 -
ranM 6om ry6u{" uar}sa; 7 - 6om (pmM uar}M, 8 uary!;
9 - uaq()@w@ (or6uo r c6o!q l0 r ll - !'@6n !.pxEe (oMn
pecxoHtsde (onEu4 12 - qorcploe kosrro! 13 - Mafd qB@3oi
MlpMpoBM uaryndi 6o6L@K1 tropoM ! nopusesoro n@ua; 14 '

rxpyorcq Ha rpg rpynnH qep$ 0,004 MM u Mapftupy-
rorcr qxopaMn I, II rlnu III Ha AHxnIe.

flopueHb nonrexxr 3aMeHe nplri x3Hoce ro6Kn no
KoHTponbHoMy pa3Mepy lo a 71,900 MM; yB€rfiqeHxn
pa3Mepa BncoTrI I{aHaBor{ noa KoMnpeccnorrHbre xorrb-
!a Airr repBoii 6onee 1,615 MM, Bropofi - 2,075 MM; yBe-
JrurleHun 3a3opa Mexay r(oMnpeccuoHHllM xoJILIloM I,I
xaHaB(oi flopuE cooTBeTcrBeHHo 6onee 0,15 MM n 0,I3
MM (p c.2.66):  yBer[ . reHxx a aMerpa no! nopuHeBoi l
nanell6oree 20.001 MM: H:r,rrFrre aedexroB no sHeu!€-
My ocMoTpy - rpeilxHbr! 3aarpbr nporapbr rr !p.

&rt 3aMeqEI nopuHeii B KaqecrBe 3anacHr,rx qacreii
BblrrycKalorct noplnHx HoMnHtu'rbHoro n ABlx peMolm.rllx
pa3MepoB. IIopljrHII peMoHrH]rx pa3MepoB orjrrrqarorcrr or
noprxHeu HoMr.{HanbriHx pa3MepoB HapyxH}rM anaMer-
poM, )tserxqeHrillM Ha 0,25 s 0,50 MM (ra6n. 2.8).

Ta,uaa 2.8
PalvepH (}6nr penoHIHbrx nopuHei

n qnlrl|||apoB flosre pacroqKx

72,20_..72,21 '72,25...72.260.04...0.06
72,2t . .12,22 72,26...72,27
72.22..72.2372.21...72,28
12.23...12.21 72.24...12.29
'12,24.,,72.,25 72,29...72,30

2. 72.15..72.4b '12,50...72.51
72.46.72,17 72.51.. .12_52
72.17 .. 72.48 1252..11.53
'12,48,..72.19 72,53.. J2,54
12.49..12.5r '12.54.. .72.55

Ant o6ecneqeHxt rp€6ycMoro 3a3opa Mexry Hnx-
Heii rracrbro ro6nx ropnHr n qunuHApoB (B npeAe"ra{
0,04...0,06 MM) nopurHn pa3Mepa cop-
rxpyror Ha nrr6 fpyrn.

Ey(BeHHoe o6o3Ha'reHxe rptnnbr (A, 6, B, f,I) rla-
Hocrr  Ha HanylHot noBep\Ho(iH trHHua nopuHr.  Ha
nopuHrx peMoHrnoro pa3Mepa Ha .qHrrue HaHocxrct
lencrBuTensHblH pa3Mep peMoHTsoro yBe,'uqeHur.

f lp]_nepBof i  cveHe nopof ie i  B H rHol leHHbt i t  ux-
nxHAp oe3 pacnuuQoBr(r.r pexoMeH,qyeTcr ycTaHaBrn-
BarL nopIUHI,r HopManbHoro pa3Mepa, npenMyulecrBeH-
Ho rpymrr "4".

Pa3lnxla B Bece caMoro Trxelofo ll c:tMom rerl(oro Botr>
IlIHeii Atr o.qroro ,@umre'rr He aoJrro{a [peBEnxar6 4 r.

flopuHeBbre nanlqbr 2 (pnc. 2.64) cra,'rlHbre, nnaBa-
xrrqtre, c HapyxH6rM AxaMerpoM 20 MM, a,uHon - 6l MM
x ronmnHoi creHxr 4 MM.

Or oceBoro nepeMenreHxr nture! O{Kcrpyercq npy-
)torHsbrMr{ cronoDHr,rMn xojtr,uaMu 12,

Ila,rlqlI lr:roiornenH c Blrcoroii To.ruoc-r;ro n pac-
copTl,rpoBaHBr no rsp)rnHoMy anaMerpy Ha Tpn rpynrrlr.

B 3anacHgle'racrn nocraBnqrorcr nopmreBbre nar!-
116I c I{BeToBofi Map(npoBKoii HaHeceHHoii Ha BH}"rpeH-
Heii [oBepxHocTt na,l!qa. MapxrpoBKa o6o3Eaqaer
oAH) r{3 rpcx pa,MepHbrr rp}nn (KpacHUn. TreHbr; .
xerrhrfi)t oTnrrqaroquxc, Apyr or Apyra Ha 0,004 MM.

npr c6op(e naneu, noprlreHB r,r uaryE r(oMnreKTy-
rorcr x3 neranei ToJrEKo oIlHoii pa']MepHofi rpynnsr
3TxM o6ecnequBaeTcr narra Mexly narLueM x 60-
66l1lil(oi noprHq 0,000...0,008 MM u 3a3op MexAy nanb-
UeM u Brynftoi sepxHeii ronoBKx nIaTyHa 0,002...0,010
MM (rpx reMneparype 20...25'C).

Trx

r)r

(pr

.Kl

xI

ry-r

-ua

rpt

pai
per

r-1!

aHUU{e nop rHr HaHeceHneM
peMolrrHor"o yBejruqesxr.

I/'rr ycraHoBKx nopuHe-
Bbrx xonerl clryxaT Tpr.r l(o'l-
leB6re KaxaDXrI. B !B]x Bep-
xHyx Ha](oarrcr KoMnp€lrcn-
onHEIe xottua, a B HnxHet -
c6opHoe Macnocr€MEee. ?ra
xaHaBxa coetryHeHa c BH).T-
peHrret [oJrocT6ro nopurHt
oT3epcrrrMn, rrep$ (mop6re
u3rnlnHfi cMa3xa, cHxMae-
MarMacJrocrcuurnrnolrbqoM, I
oTBOAfircr B xapTep.

B 3aBxcrrMocru or Aua-
Merpa orB€pcrrrr roa nop-
rH€Bofi nar€q noplllHr cop-

Prc. 2.65. CxeMr 3aMep,
@6Rr mpa{r: B lrocnoon A
- A, kotsrpon6tsrn 3aMep !n-
aMflpa 71,94...71.99 MN

Pxc 2.55. npo,€gd e3+
Id D(*,\y('mM trop|Mr
rro?.|llr8ecu!6r:&vreP

0.4

rpl
.]BI

Borc rovnp@loAHoro (onLqa 0,045...0,07J MM, ,r,1r Broporo -
0.025...0.057w,B3M Fnireffido0,15uMr0,13w
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3anpeqaercr yc-.
raHaBJrxraT! nop -
HeBofi naneq B HoBHi
nopueHr, apyrot pa3-
repHoi rpynnH, rax
xaK 3ro [prrBoAxT I{
.reoopMaqnu noprHt
H K ero 3aanpy.

ConprxeHue Ho-
nopll1HeBllx

nanr,ueB c BTy[(aM]l
lnaryHoB npoBepeer-
cq nporanxHBaHreM
rqarerlHo nporepro-
ro noprrHe3oro najl}-
ua rr rracyxo rpor€p-
ryro Brynr(y BepxHen
rorosl(n uaryHa c
ne6orllnrjM ycsrneM
(prc.2.67).  OII lyru-
\roro nro4ranpu 3roM
He aorxHo 6brrb. Anq
]ocrrrxeHnr raxoro conptxeHft,qonycKacTct ycra-
HaBnuBarb aeTars cMexHlrx rpynn.

flopuHeBlle konLqa u ux pacnonoxesue noKa3a-
H6r Ha pac. 2.68- Ha (axroM nopuHe ycraHoBjrelio no
rpr] xoillqa, aBa KoMnpeccnoHHblx! l{3roroBneHH}Ix x:r
cneuuanbHoro qyryHa! lepxHee I xpoMnpoBaHHoe co
cipyrneHHbrMlr xpoMxaMu, nI,lxHee 2 oocOarupoBaH-
HOe. X OnHOfO CTaJIIHOTO MaCrOCleMHOaO. COCrOtrqerO

'rr 
rpex 3neMeHroB: lByx cra,rbH6rx AucItoB 3, oc€Boro

n paAnajrlHoro pac npnTe-rt 4.
Ha HapyxHoi llxxuHApsqecKoli noBepxHocrn BTo_

poro r{oMnpeccnoHsoro KorILua BHnonHeHa nptMoy-
.orbHaq Oacxa. Ha noplneH! Itonluo ycraHaulnBaer-

Cranr,Hr,re ancKn MacnocleMHoro korlqa co6npa-
ror Macno, noropoe qepB pac[[p]rTen] n l{aHaBltn B
rroprxHe creltaer B MacJrrEbrt (aprep. r

MoHjaxHErri 3a3op B raMxe i{oreq! n'tu:i

Pnc. 2.68. Pactrd e{n€ nopr@Bdx koxeu {t nopude I -
Belxsee xoMnpecctsoHtsoe {o!b'ro; 2 - Hlxrce xoMtleftlo&oe
(orhuo; I - nlcKr Maclo6eMEo.o (onBuar4 - pacrtplMr Mac_
rocloMForo (o!6ua. Ha yqadrc ac o6enx oopoH 3aMkt xoMn_
peccrosldx {oxeq ! 3aM(t Iq
xtrr 6brr6. Pac.oroxeE e 3aM(oB KoMlp(crodddx (oteu - I -
II; )rnc(oB Bepire.o - IIlr ssxHero - Iv ! pacutptrent Mac-
no@MHoro (oturra - V

,0enreMbrx np BxlyarbHoM ocMoTpe. xoleHqarbrt{ BalI
no&!rcxr{r 3aM€ne nrfi peMoHry.

PeMoHT KoreFraroro Bana 3aKtrcqaerct B nepeunr-
rDoBKe ltoperirbfi n traryHHHx rlle€K c yMeHbueHIreM Ho_

Mr.rHllnlnoro pa3Mepa Ha 0,125, 0,25 0,5 MM (ra6n. 2.9).

2,67. npo-

I]prj eroM neperxnnoolbrBarl' oreryer Bce xopeHHbre
nu6o Bc€ naryHHHe Breiixx.

Pa3Mepr,r Mexay rrcKaMu (puc. 2.69) aonxH6l 6LIrL:
Mexay BTopofi h.r€TBeproii rqexaMx xopeHHEIx lne€x

2410,105 MM;
4

tuo, I
crxarlrx B ur,rrrHlpe) aorxeH 6brrb 0,21 ,..
0,45 MM '4nq xoMnp€ccnoHnbrx u 0,3...1,0
vv anr lncxor Mao'rocbeMgElx xoIeq.

npr ycraHoB(e nopurHefi B qunrH-
,trpbr 3aMr{u Konerr AonxHhI 6bIT} pa3-
.rBlrHyrbr xal( yxa3aHo Ha prc. 2.68.

KOJTEHTIATbIII BAJI,
BrcrrA.u, III

KoneH.rarlrii B?1,'r aBltrarerr norrrlo-
onopHHn Onc. 2.69), ornrr r,l3 cnelu.rirrr!-
Horo BLrcoxonpoqHoro qy-
r\Ha. HoMr.{HanbH}ri nua-
verp (opeHHbrx nl€et( BUra )u
vM, luaryHlrbrx - 45 MM, &'1t
noBbrureHqrr.r3EococroiiIroe
pa6o'{qe noBepxHocrn xo-
peHHHx n [raTyHHLrx eel(
3ax?rn€Hr,r To(aM{ BEIcoI(on qacToTL'I Ha
rry6vtrJ 2...3 MM. Koter$rarr,rii Ba,r an-
HaMr{qecx or6a.raHcqpoBaH (aoflycrx-
\rLrfi Afic6turaHc He npeBEluasr I 5 r'cM).

flpn BHoce Kop€HHrIx rlletx ltoreH'ra-
roro Baia ro pa3Mepa Meuet 49,974 MM,
lnaryHH! ln€elr - !o pa3Mepa 44,9'74 MM
lrrn npli cyrrecrBeHHHx aeoexrax, onpe-

% ,/4"u@

Ta6nu4a 2.9
I'|e€x xofleHqaToro BIUIa

PsMep Deek edeBcarom
3!A tuoe nePeuitrqorx,

,14,8?5. 2,064!:
2 49.75,, 44,',15 "

l,E75ioli

49.50

Pnc. 2.69. Ban rcneBsarun . .{oD€: I - Bu (otesqarHni 2 ' !po6(a
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Me)I{Iy ulerci..ll cpeAHeii xopcHHoir enxn 2810,026 MM;
Me,rly lllexaM,l IIIaryHHbIx rneex,J{m MM.
PaAnyc ra,rreneji Anr Bcex I{op€HHlrx nleen B5r-

lepxaT! 2,51r.r Mr!!, rrr'rr rrJaTyHHlrx rueeK - 2.?.f.r MM,
Ilocre o6fa6orxn rce ralr&tlr Hyxr{o orrucrlirh or

cTpyxKn n npoMbrrb.
O6padUraHHbte uci \ r {  Ko, leHgdTolo Batr  to l )A-

n}I cooTleTcTloBaTb Cne/lylotlxr{ ycjro}ttMl
f lepoxoBarocrL noBepxnocrr  nonxr]a 6r lTb He

Blrnre 0,32 1!!nM;
orrirroHeHxe or napaxnen6}locrr oc€ii maryrrH;tx

IUeex BMecre c oTr{noHe}thMx or reo\teTpr.lec(oii 4op-
Mhr npr onope a (pairrHe nopeHnbre rxeilxx He aon-
xHa npetsLruar! 0,0,1 MM Ha A,rqHc 100 MM:

koirycoo6pa3Hocr!, 6ovxoo6pa3rrocr6. celnoo6-
parHoLrL, oFirr lb oclh f i  otrJHkJ nosep\ oclc i i  l (o_
per{HHx n [raryHnbrx rxeex He lorrxHa npeBHuarL
0,005 MM;

6reHne Bropoii. rperle, u qcrBeproii ruecr rpn yc-
TaHOBlie Ha xpaiiHlle (opcHHb]e lxefinn HcnorxHo npe-
BHnIarr, 0.01 Mrr.

B(naAbrrllx KopeHt|Lrx I|oIutnllnur.oB - ToHr(o-
cleHHlre! c'rilJe?Lrrror{uHneBr,re. c parulanbH}rMti oTBep_
crnrM]1 &rI' npoxo/ra Macla. BcpxHne u Hrjxnxc BKna-
,qLnrx xar{toro norlljnnHxka otn}raxoBH (&rr ucnrto-
ecHr{r Bo3MoxHocrn npoBopaqnDarrur rrirercr yc},r)_

BxnaAr,run l, 2,4 ,i 5-ro nolurnnrrxKoB (rxnprHa
17,76...18.0 Mllt nMeror rta BByrpcHHeii noBepxgocrri
(orhucBble (araBKll lljlr l,erpcpblBrrol roAaqn Macxa
I{ uaryHrrr,r\j uer(aM.

Brla rbru t - ro (ope rr^ro nL'alrxnH Ka rahoi i
xaluB(x He uMercr x o nqarorcr 6ox6ue;r tllupxHon
(21.76...22.0 uu).

Px.. 2.70. fdoBftr lrnnupoB tr cxe\€ p€ryrtrpoBM 3a3opoB
B M.x.rtt € npBo;rr knana{a: I , (opoMbroroi 2 - raii(a: 3
per)rlpoBocDrn B{rr (opoMlrcra MaraM: 4 - ocr xopovbrcer;
)  ro losra rnrHDpob- r)  -  ts) . rdeor pacnpe re In rerbHoro Bir- .

Nonbuu !runopHoc. 3 -  Bry.  iJ  idnp"Drrbud,,  c -  r rdnal :  l0
'  ce uo (1a. aro.  I  I  udn6d oloDHJq BH) rpeHts.r  I  HdprxHori
nplxrHBL l2 x l l  np\ ,  rhbr HdnJxHJ sHvrpeH 

'q.  
1,1- n"r .

pJooK: r \  vdc .o.praalerhHdn rorndeox MdnoHa, l6-  rd-
pdM npyxrErl nranaEai I 7 , crxapr rapen! ManaHa; 18 - na-
{oreqrr( peryrlpoBoctroro Brsra (opoM6roa

Bfina,qH|xn rxaryrHl.!x noArrrxnxHtroB - roHr(o-
creH Lre! irrarearFMnHrreBLre, BepxHu€ ri HuxHlle
atnaAbrrxr B3a[Mo3aMcHreMbr (I!rn ucxrroqe[nr npo-
Bopar{r$aHxr Ha Hrrx B}rnonHeHbr ycbt,

Arr 3aM€HH H3HolneHHlrx fi!] noBpexAer{HLrx
Brlalbrlnelt ! 3anaclrEle qacTl nocTaBlrlorcr !xna-
lbnurr r(opeHHrrrx n lnaryHBrrx IlolllnrnurxoB HoMn-
Hanr,noro n rpex peMoHrHhrx pa3MepoB (ra6r. 2.9)
koNrnnexTHo (! xo,'r qecrBe, Heo6xo,rirMoM Ha oaxn

BxnaAr,nr|'l peMorrrHr,tx pa3MepoB orn qarorcr or
Bltna!Errnen fioM|Harb}roro pa3Mepa yMeHEureHHbrM
Ha 0.125, 0.25 n 0,5 MM lHyrpcHE,rM anaMerpoM.
HapyxHbdi auaMerp Bcex BKnaabrnleii oArjHa(oB. Ko-
peHEbre nolnlxnHul(H x !(raaBrufi uaryHoB peMoH-
THHx pa3MepoB ycraHaRj lnBarorc ronI ' I {o nocrre
ncpelllrrOosl(x rrreeir KoneHqaroro Bana. KoperHEre
no!ulrnHxxn peKoMeHAyercr NreHrrb Bce ojlHospeMeH-
Ho, .rro6Lr u36exar! rroBbrrxeHrroro npo0r6a Ko,-IeH-
rraroro Bana. npn 3aMeHe r(oFeH,l;rx noalnt{fiunr(oB
neo6xolrrMo npocxetmL 3a fiparnnbnofi ycTaHosr{oii
BKna4brnJeA, coB[aAeHfi eM orBepcrli lnr noABola

Ia3opacrlrcAe,rnre.rr,nsri MexaHn3M
faropacnpe{enxrenbHbrii MexaHBM.qBnrarenr cly,

) t iHI  n. i r  per! l r ,poBaHxr Ipoucccos Bnlcxa ropKr. tc i i
cMccll B rvmHHltp}r rr BLln}cKa u3 Hnx o,rpa6oraBunrx
.a3oB B CoorDercrBnl' c np[rrruLrrl nnr larrHoro aBx-
rarenq noprA(oM pa6.,r'r uu.rrrHlpoB, Oa3aMr ra3o-
pacnpelereHrr n '{acro ro; Bparqerut

B nBnrarcne npllrrcHcH KxirnaHrBrit pacrrpeAenrr-
renbnrrrl Mexalrs3M c BcpxHnM oAHopcnHL,rM, c Ha-
(rosBLu!r, noa yrlloM 21", pacnonoxeHreM xnanaHoB
r.I BepxHnM pacnoroxerrlreM pacfipelenxrerr,rroro Bara
(p c.  2.10).

BeroMbrii nI(uB 4 (pHc. 2.71) pacnpc,:uureunoro
Bd-ra nprBornrcr Bo BparqerMe Dnocxo3y6qarbrM peM-
HeM c qxoroM :ry6beB 94 ll uaroM 9,525 MM or Belyutcro
urKnBa 8, ycTaHoBneHHoro Ha rroc(e xoreHqaroro BlLra_
nrocro3y6'rarr,rii peMeHh olrroBpeMeHHo nprrBolrr Bo
BpauleHn€ K,lB 6 npuBola BolrHoro Hacocar Harrxc-
HrIe penrHr ocyqecrBrrrercr Harrxnr,rM ponrfioM 16, pac-
noJloxeHHlrr{ c HapyxHol cropoHrr I'€Mrrr_

Pery,rnpoBrs 3a3opoD s M€xa[rBM.
npuBora N.ranasoa

Benn.flrrra 3a3opa Mexr'ty HaI{oHeqHnxoM n TopuoM
crepxHr KnanaHa. 3a cpreMas uynoM sa xonoaHorr
.qBrrrarerej  rorxHa cocraBrr.r l  0,15:t0.015 MM ,qnt
Bnyc(HHx n 0.3010,03 MM &-n BbrnycnHbrx rcranaHoB.

flpo8opa.rnraHae I{oiieHqaroro Bara ABfiraTent
ocylqecTBmercr cre!)rrcxlnM o6pa3oM:

"/ cHnMnT c sapyxHyro nolloBuHl' xoxyxa tnocxo-
3y6qaroro peMHr;

" 
scrag:re xrrcq M9811-321 (puc. 2.72) B orBep-
crne BetoMoro ur(nBa I npuBola pacnpcrenr-
TerlHoro BaJra n npoBopaquBatl.c ero, npx 3ToM
pexoMeHAyeTcr B;rBcpHyTb cBeqn 3axrraHr,rr,

nps orcyrcrB|u krro.{a peKoMeHryercr Apyrofi
cnocl)6 npoBopaquBaHnr xoreFrta,roro Bana, l r t
. roro lc 'JHoF, l re aBrov()6r{ . tb 11! py ' rHoi l  ropvo.r
rl noaHrrMrrre efo c noMoul6ro loMKpaTa, ocBo6ottrB
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Ptc.2.7l. np{er pacnpele! I - Hapyxirbrii
ro^_r'x moc{ory6carc.o p.^rsr; 2 - spo(a trrasosk, Be,roMoro
axuDa pacnpeAerr.erBHo.o Bara; 3 - M{(a r! n(r8c pac-
rtqenntenrxoro 3da; 4 - Be/]oM!fi ukrB pacnpeae!,renbForo
ara: 5 - nioc(oiyocaDi peMes6;6 UMB Bo,rrso.o fiac@ai ?,
,frElm yqatsoBM Belyrqer o uxuBa rlxBora yacnpeleurqhEoro
a1a E BMT| 8 - Eeryurn rruB nprBoAa lrcnpeneMreq6Horo sulj
9 - uxuB nprBona releparopaj l0 - peMenE npqBoAa resepaiopa;
: | - yma BMT (cE€prnEG rE3ro araM{poM 4 MM) sa oynsrc
ixxBa nplBora reHeFropaj 12 - MoFa BMT sa uMEe npxlor!
:lsepdropa (Ilpope ria Eapyxbo, 

-opoEe 
u(nBa); ll - Mqxt

8\lT I V I tsr kpxHd ro,Me d6qrloro Fvhr. l4- 60 rrb rpoH-
r.nBa HarrxAoro ponrra: 15 - nptxrHa mrrxsoro lorrftai I 6 -
trDrtron porr4 l7 - orrs6lAr uan6aj 18 - 6onr (pcnneslr uM-
!i re - ynop Epxsefo (oxyia

npnBoe nepelHee Koreco. Brnloqrre qerBeptytu ru!
ncryio nepeaaqy x. Bpaurar | toreco. npoBopa,rxBd;-
Te xoiteHqaTbrx BaI.

PerympoBxy cnelyer Bbrnorrrqr!! KorAa xranaHbr
raxpbrTbr B cneAyrolqeii nocreAoBaTen6Hocru:

a) ycranqBnre nopnien! nepBoro qfinxH,:pa B BMT
xoHqa raxra cxaruq, npn 3roM Merrca I I (puc. 2.71) Ha
urrllBe e !o rxHa coBMecr11 r bcr ( ycraHoBo,{Hot gIper-
xo;i 7, finn MerKa 12 BMT Ha uixuBe 9 coBna,qaTb c Mer-
xoft 13 BMT Ha Koxyxe, a 6eryHox (porop Aar.rfiI{a-
pacnpcAcl rerr) ronxeH HaxoArrr6cr nporr,rB gne(Tpo-

-ra xpHu.txu c uxQpoi I, B 3roM nonoxeHnu perylrnpy-
crcr 3a3op ao BrycxHoM ruanaHe neploi:o lr Bbrnyck-
xoM rperbero qunnsApoB (puc. 2.73).

6) ocna6bre raiKy 2 (pfic. 2.70) pery rpoBo.tHoro
Bnnra 3 Ha xopoM6rcne n, Bpaqar nnlo roM M9811-288
peryrnpolo'rHbrn BrrHT, npeABapnTen6Ho ycTaHoarB
vexAy HaxofieqHnxoM 18 r crepxHeM xnatasa coor-
Bercr8yroqxfi rular. ycraHoBMre Heo6\onxMH; ia1op.

Pnc. 2.72. npolopr{mayre arnrrMr 3r uxxu p$npeasr-
rex6Horo Bll. np{ Deryr{PorN 3i3opoB r Manauqov Mexur}
M€: l - u(qB pacrpea.nms6noro Bda;2 -ull)q M98ll-l2l

Bo ipeMt BpalqeHur Bfinra pexo eHAyercr necKotb-
xo nepe,aBnrarb ulyn. Iqyn .qorxeH npoTrrrBaTlcr c
He6on6ur[M yc nneM.

y/lepxaB ft o.roM BrjHr, 3arrHfiTe rafiKy r.t cnoBa
npoBepbTe 3a3op,

B) noc]rre peryrBpoBr{r 3a3opoB Bo BnycxHoM xra-
naHe nepBoro I,I BrInycKHoM rperbero q rlHApoB noc-
JjenoaarenbHo nooBoDdvqBaXlc KoreHqal l , t t  Bar Hd
r6u'  n pcryn r ' \Hre ia iopbr.  coonrcnar oqepenHmrb.
y(a3aHHyro I]a p c. 2-73.

Parynnpof,Ka HirrxeHnr n"rocrosy6'raroro p€Mdt
flpx;oat ra3opacnpeaercHns

Ant sartxeH r peMHr oora6b,€ 6onrH 14 (pnc.2.7I)
xlxnteHlrs xpoHnrrer:iHa HarrxHoro porH(a 16 n Me!-
reHHo BxaTrr npoBepHxre xoneHqarbru Ba, B Ha-
npaBtellfir ero BparqeHxr 2...1 pa3a.

3aorKcnplrlre xonelr.raT!,rii n3n B nonoxeHnfi, xor-
lla Be,qyrr3t BeTBr, peMHr 6y!er MaKcuManbHo rrarrHy-
Ta 11 nO,irHOCTlrO OTKp;rT OlllH n3 KnaIaBOB, HaAeXHO
3arrHrre 6om6r (pen)reHlrr reoHurr€fina-

IlpyxuHa 16 xpoHrrreiiHa narJD(Horo pornr(a 3a-
.rder Heo6xorxMoe ycHnHe HaTrx€Hrlr cBo6orHofi Ber-
Bn rrocK6y6'{aroro peMHr npr ero perynqpoBxe.

3aMela onocxory6.rsToro,p€MHfl
A:rt 3aMeH6r ruocro3y6'raroro peMrl yM€HbIlrrre

HarrxeHre peMHr l0 (puc. 2.71) npxBo,qa rcHeparopa

Canulre xoxyx nnocKo3y6qaroro peMHr sepyHr.{fi,
cHlcy 6pLr3roBtx, oTlepHr.rre lBa 6oara u cuuuure
yxop Bepxnero xoxyxa.

Ocna6Ere 6onrbl 14 (pen'reHur KpoHrlreiiHa sarrx-
HOrO DOnUKa rl CHnMltTe U3HO ieHHbrn DeM€Hb.

Hc,arMcHrr flonoxeH r Beiyu.lcro 8 }{ BeAoMoro 4
ur i r iBoB r  a3opacnpenereHf i  e.  o leHb re HoBbrf i  nnocxo-
3y6rrarr,rii peMeH! u HarrHrrTc ero, flpoBopaqrBar (o-
reHqaTEri lzrrl aBmaT€nr, npoBep6re npaBnnr,HocT! yc-
TaHOB(IT {ba3 nO B3aIMHOMV nOnO]{(eHXTO MeTOr(.

6A6A9g
l ,  r

\99
54"' 3rr'

Prc. 2.73. nopilo. perynrporKr 38opoB . (nrtrr{xoM
rexMBMe. L..IV - urfinlpli; 1,.,E Manas6rj Brn. - Manas
Blrrycruoii; Btr - uanafl Bnyc(don; 0"...540' - yror ro8opora
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Ecnu np, 3aMeEe flrocxo3y6qaroro peMHr npo-
t3orxro npoBopavfiBaHle B€ayqero nnn BeaoMo-
ro ukl,rioB ra3opacnpeteneHnr, ycTaHo!r{y nnoc-
no3y6LraToro peMHr npou3soaf iTe B cneayro4eM

npoB€pHr.rre KoneHqarbri Ban B nojloxenlle BMT,
TakTa cxarnr B [epBoM UnnnHApe, npx 3ToM Metxa I I
Ha uKure 9 npuBoAa reHeparopa AonxHa pacnoJra-
:'aTrct DpoTxB yc]rarroBoqHoii c.rpcrru 7, a Merfiy 3 Ha

Be,qoMoM 4 mxnle pacnpeAejlxTeMoro a[IJIa coBMec-
rur! c ycrarJoBo'rHbrM 6onroM.

B rrov no ro,r .cHDl oreHbre rLqocKor)6qarbr i i  pe-
Me'll ]ll Bblnor-lllrlTe onepaunu EaTtxeHn9 peMHt.

flposcpry t!a: raropacnpeAereHxr (puc. 2.70), cne-
ayer npoBoIIIrTb Ha xonoaHoM aBr.rraTene npu T eMne-
parype 20...25 "C x 3a3opax M€xqy HaroHeqnrr(aMlr n
TopIIaMH crepxHeii BlrirycrGr,rx n Bnycr(Hlrx xnanaHoB
0,4510,015 MM.

-

tl

t5

t1

?:

CIICTEMA CMA3KI,I
PeMoHT crcreM6r cMa3xn 3auroqaercr, rnaBHbh{ 06-

pa3oM, B ycrpaHeHnr Ter{u, B o6HapyxeHxn }r xul(Br.r-
aaqnx npuqfiH naaeHnr laB.ireHl,rr B cficTeMe cMa3Kt, 3
npoBepKe cocTo9$rr y3r'ro! x 3reM€HToB cucreMLr cMa3-
Ku npx nonHofi pa36opxe ABrrarenr.

Ycrpa[e[xe re. r s cxcreMe cMa:xt
Macro, norrnrmqeecr B MecTax req]r, noAxBarlt-

oxraatraollr€ro Boiayxa sbr6pachr-
Baercr B oTBolrlll'Ie (oxyxu, [oxplrBar 6pLr3raMu
BlryrpeHHne crerrxr{ oTBoarurfix (oxyxoB n nepeaHroro
creHxy MoTopHoro oTce(a aBToMo6unr, IloraneHne
Macna B l6luenepeitrrcneHHbrx Mecrax rBnqeTcr nplr-
3Ha(OM HapylxeHnt ]rnIoTHeHnt (oxyxoB ulTasr, Mac-
:roorunrrn rpy6ox unlj p;r,qxaropa.

'/ AI, Toro, qro6br ycraHoBnrb! Kar(oe rc nep€vr{c-
reHHbrx DHlne yrurorHeHrii Hap),rrnnoc!, Heo6xo-
axvocHfi6Betnl{Jrfl opcreHeparopov Bc6ope.

'/ OcMorp€r! M€sra ylrorHeHxii u ycrpaHurr reqb,
raveH B Heo6\o! [Mble y

'/ Te.rb n3-rloa nepe,qHero carrLnr (a KoreH.raroro
Bana o6HapyxuBaercr no noAreKy sa Kplnxxe
pacDpeAernrenbHr,rx ecr€pelr (3a r(opnycoM
qeHrpo6exHoro Macnooqucrnr€nr)- CMeHy ca"l6-
Hxxa f lpol t lBorur.  cHrB DeH rpo6exHbrn vacno-
o'Ircr rrnh. nonbiys(b oflpaBKoii. noKaiaHHon
Ha pvc. 2.75.

r' Te.rb rc-noa np nxu qeHrpo6exHoro Macroovu-
crrrrerr o6Hapyresaercr no 6prBraM Macra B
MOropHoM orc€r(e B flnocKosrn xpEr[rxn qeHTpo-
6exnoro Maproo.ixcrnr€rr - ysrpasrercr 3aMe-
Hoii npo(naaKn,

. /  Teq! 3aAHero can6HHKa KoneHqaroro Bana
(caI6HxKa MaxoBHKa) o6HapyxrBaercr o6brq-
HO npr norareHrfi Macna B pa3aeMe xaprepa
aBrraTejrr r KapTepa cqenneHur rnn npx npo-
oyr(coBKe cuenjlelltlr.

Ar{ 3aMeHbI gToro carbHn(a Heo6xoanMo cHrrb
clitoBofi arp€raT c aBToMo6unr, oTcoelrHnTb nopo6-
Ky nepeaaq, u, cHrB MaxoBrx, 3aMeHr,rTL carrLxlilt.

' O6l|apyxeHxe x ycrprse[re l|px'rrl|
ftuenx{ naBresrlt B crcTeMe cMa3xl

tc,r rdM[o.tKd. crrHan l,{ rMpyrolllar 06 asapxiiHov
,aBneH l , l  Macra.  He racHel npH nBxxeHn aBrovo6u-
:u Na npnuofi nepe4aue co cxopocTlro BBrue 40 KM/rr
(o6oporsr aBnrarerr 6oree 1600 o6/Mnn, reMneparypa
Macra 70-80'C), 3To cB[AeTerLcTByeT o naAesrr! AaB-
neHnr B cxcreMe cMasxx suxe npeleJrbHo AonycrnMoro
(0,4-0,8 kr/cM?) u yrG3brBacr na Heo6xo.qrrMocr! peMoH-
Ta. Bo3MOxrGre nputrtHrl naaeHllr laBreHxr nepequc-
neHbr s pa3Ae,re "Bo3Moxr*re HexcnpaBHocr'| nBura-
renr". TaM xe yxa3aHbr cnoco6br ycrpaH€Hxr o6Ha-
pyxeHHbrx rI€ncnpaBHocret.

JaruIroqeHxe o naaeHxn laBreHlt no nprquHe yBe-
InqeHHlll 3a30DOB B IIOnIlIl'nHr(aX (OneHqaTOrO Bana
MO)l(Ho npnHrTLr TO'L(O y6e,qHBrrncb ! orcyrcrBux
,qpyrnx nprllrrlrl. flpn 3roM o6Bar€n}Ho neo6xoAnMo
y6eaxrlcr B rrcrpaBHocrn peay(qnoHEoro I{rafiaHa
(pacDonoxefi B Ma€nrHoM Hacoce).

P$6opxa, npoBepxa aeranei
n c6opxa Masrcl|oro Dacoca

O6br'rHo B ycroBnrx 3(cnryaraqxx He Bo3Hur{aer
Heo6xoAlMocrn B pa36opx€ MacrrHoro Hacoca. ToJrL-
Ko npx pa|6opKe lBrrarcnq nocne AnnlerbHoi 'Kcn-
nlamu uelecoo6pa,Ho parc6parb MacnqHbri i  Hacoc
nnq npoMbrBK l , |  npoBefxf i  coclorHrp Jeranct,

r' CHtTr MaorrHbriri xaDreD n Macrqrbrn Hacoc.
v bbrHyrb npoMexyroqHbr{ BarrK np[Bo4a Mac-

Pxc. 2.74. Ymso-
soqdEe Mer{, E prc-
trp.aerxrenrHux uec-

Prc. 2.75. 3rtrp€ccorn w6rrk! kdeE{arom B.!r 3 kp{u-
Fy lacnpeaqmqHEx uMepeE

,

l)

I -  -
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Prc.2.?6.Cx€v.ctrnrxnnBn.crerr : I - fer)nl t rornhrnLnra! t r r . : r rHoroHacocai2-\ l rcnetrLrnnrcoci I -npo,rorLHhrnMHdor

- :!Hoi. Hncocr: .1- xrcrorpreNHA c q'nbrpor rpyaon olltrMi 5 lic!,Hbrii Naprepi 6'lr.rourNeprrcxb: 7 xorelelsLln
: i . lJorNacf, iHo.osrcoca;8 r .1!rx/raBrcrq{N.cna:9-rrorocrLnclr I )06cxtro.ovacnoo!rcrrrcnr:10 xpLn!k.  r rcrrF6cxr k!  o
. .x\rqlLfHTen' ] l ] .nonqrec|Lni(a| |nrnonaqoqlqeI

rr: l3 rracnorarrBHalroptroHhHri 1,1 !u 6.r.!c!FHo.o NexaH{r\1i: l5 pacnpe.letrxrdhHbrii !rx: l6 roxoBN.uxilslpoBi
rpoilolLHlrii (auan no$or. u.cr. ( ror(rrcnrr; 18 - NacrocirntrJ{ rpy6(ai 1! Bar!(! (opolLrc.ri 2{r urt[cp xr(nep

;8.xa ( li.luarol)ti 2l - Mdcrrrlni tarraropj :2 - KalLu cnrBr rJrcra 11pr.1!rrop!: 21, 24 - ntonof,'.I[ir I n.nctcqllrn (J d d
oPerlbr\r ro iu! ! ! ! tuN.25 bePrx(ax6HHiiKaHuor Macxrnoro!rcoca;26- NanaxLr

' rrrvHHbrM ren{aM: 17 - N

a
1
2

"/ 3al{penrlTr, MacnrnHr'i nacoc B rrcKrn, npocne-
lnu 3a re\r. qro6r,r ne norpelnrl' r(opntc. OrBep-
Hyrb 6(11.15r l(pennenrrr Kpbrulxtl rracmHoro Ha-
coca. crrqrr, riprrx(v ri npoKnax(y.

r' Cnrrr c Beayrqero lannxa cronopHoe xonbuo n
Banrlrb In l(onfltc.r uer\UJl BarIrN c txec ep-
rret n Be,qoMyro recrepHro.

r' noc.le pa36opku Bce,rera]Ill rurarenrrro npo\rhrr'
lr lpoxyrL cxari,rNr tso3xyxor\r. ocMorperL (op-
nyc. rxecfcpsu n kpr,rrrrxy rracoca. rpn rraxnqnx
3HaqHrcilbHoro rrHooa lcrturfi 3aMcHrfu. Illo
Bcpxrb nxorHocrb noca/llifi sarjlyxrcx e rHBxax
I{p5rx(}1. npu Heo6xo.qnvocrx pac!cKaHxlb 3ar-
rIynIXIt B rHe3/lax.

'/ IlpoBepnrb 3a3op (prc.2.78. a) \rex,ry pa6o.rr-
Mr noBcpxHocrrrl,l 3y5bcr3 B ra{crrjlcHufi xlecre-
peH. na HoBoM Hacoce 3ror 3arop aojueH xaxo-
.unrbcr B npe;rerax 0,12-0,30 M\l. I]penenbHo xo-
nycrur!ftrri 3a3op paBerr 0,35 MM, npll yB€nrqe-
rj'r :)loro raropa nrecfepnn 3aMennrl,.

r' Ilporepurr 3aiop Niexny napyxnLrNtr ,lxaMer-
pavr uecreleH u naclorrKairlr D riopn"lce naco-
( . r  r  r ,  v i  r rLk,  r r t  J r f  . . l . -N.6).  no| | raaIbr i i

. ?'' 16
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flpoBep|(s cocrorBnx
p€ayr(qnorHoro xnallaHa

r' OrBepnl"rr, npo6ky 13 peAyxrlroH-
Horo &ralraHa (pr,c. 2.79), cHrrb npo-
(naaxy, BrrHyTr npyxfiHy n rxapu(.

" 
npor"GrrL AeTanx x MacnrHbre xa-

Hanbr B xopflyce MacntHoro Hacoca,

'/ Y6e]]rrbcr B nroTHocTu npfirera-
Hu, [aptka x rHe3Ay. flp]r refinoTHoii
nolja]]xe, nerrGNr yaapoM Mororxa qe-
pe3 onBaBry, npuoryt(Hyrr uapxx I(
rHe3liy. AnaMerp nrapuk4 pe/tyxu{oH-
Horo anaHa 11,509 }l.
/ Ilponepfirr, npyxkHy pelyxqno -
HOrO ffranaHa rra oTcyrcTBue HitTI,tpoB
IIa BUT(aX H no ynpyfocrn.

AnuHa DpyxuHr,r B cao6oaHoM co-
cToeltxr lonxHa 6brrE 42 MM, a noA
HarpFxoii 1,85-2,35 nrc - 34,5 irM.

'/ Co6par! pe,qyxqroHHr,rii KranaH B
[ocrelosaTenbHocrH. o6parrroii pa3-
6opl{e. P€AyKrruosHHii r('anaH B npo-
rlecce 3rcnryaTaunH He perynxpyercr.

&
€

Ptrc. 2.78. Ilpoepft . ]aropoB
3 raqruoM tr.coce a - Mexry pa-
ooc4{n noBcpxsccrrMx 3yobeB
b rauerrcnnri 6 - Mersy tsapy{-
nbM !,aMerpoM reflepes ! Pa-
doskoq E xpuune pacxpelenr-
rerBsBx decrepfni D - Me{Jry
ropu&vr us€!.s x trroc(ooro
xp6rux! pacn!e!eM rcn 6n!' x

,luaMerpanhHbrii 3a3op paBeH 0,035-0,063 MM,
3Tor 3:rtop H3MeHreTcr H€3Haqxrenlno. EcJrli 3a-
3op yBenr{rnrcr 6onee 0,10 MM, Heo6xoAxMo 3a-
Mennr! ropnyc Hacoca, a ec,lli Heo6xoAuNto! To
I'I lnecrepHn,

" 
flporepurs :a:op uexay roprlaM[ uecrepeH fi
nnocKocrLo Kopnyca Hacoca (puc. 2.78, B). 3ror
?a3op paBeH 0-0,07 v$. ecnx 3d3op 6o.rce
0,10 MM, Heo6xo,lnMo npureperL nnocKocrE npr-
neraHfir r(opnyca K r(p6[DKe, rfiu 3aMeHnrb ero.

r' flpoBep rb 1arop vexry BcaoMox ueLTepHeii rl
ee ocbro, MoxraxHLri 3a3op cosraBnser 0,016-
0,048 MM. npu yBenfiqeHr.fir :a:opa 6oaee 0,10-
MM, 3aMeHurL Hal6oree x3HorneHHyro un! o6e

/ Ilpogepuru aarop ruexay BeaynruM BannKoM n
oTBepcrfiev B l(pbruKe Hacoca. MoHraxHbrt 1a-
3op cocraBnrer 0,017-0,050 MM, npu yBerHqenu{
3a3opa 6otee 0,10 MM 3aMeHrrT6 nax6ojree u3Ho-
ueHHyIo nnr o6e leranu.

r' flponeprrr :asop MexIIy BeAyrlrM Bainr{oM n
orBepcfHev B Kopnyce Hrcocit .  MoHtaxHbtn 1a-
3op cocraBtter 0,0G0,(D2 MM, npn yBerrrHerrnu
3a3opa 6onee 0rl5 MM 3aMeHuT6 Hau6oree u3Ho-
menHyro ru o6e Aerar,l,

r' npoBep[Tr xa'IccrBo tanpeccoBr{x oclr Benovoir
ruecTepxlr B ors€pcrne xopllyal Hacoca. npu 06- '
Hapyx€Hnn oora6teHl{t nocaakt 3aMcHIrT! I(op-
rvc.

r' Cir6pars Maorquldi r{acoc B nocreaoBarerrrHoc-
Tfi o6parHoii pa36opxe. flpfi gToM Heb6xolnMo
ycTaHolI,ITL rxeclepHn MacnrHoro Hacoca Ta{,
qTo6H ropeq c OacKoii 6Hn o6pa!!eH B cTopoHy
Kopflyca. npx Heo6xoAHMocru 3aMeHnrb 6yMax-
Hyro nporcraAny rorurytHoi 0,(M7-0,054 MM. 3a-
3op MexAy TopuoM uecreperi n xp!rurKoi lorxeH
66lrr B flpeAe,nax 0,047-0,1X MM u perynqpycr-
ct no!6opoM TonquHlr rpoknaAKx (npx yBejrll-
qeHnoM 3a3ope pe3Ko naAaeT npor€soarrenb-
xocr! MacJuHoro Hacoca). npoBeprr! nerxocrb
BpalueHtt Birnr(a MacrrHoro Hacoca.

Ha.AB{rarene npn [poBepke AaBreHrr ManoMer-
poM, ycraHoDneHHoM Brlrecro /'Ialqfiria IaBrenllr Mac-
na, peayxrl oHHbrii KnanaH aorrxeH cpa6ar6rBarb (c
yqeroM noTepb B Marncrpann) npx laB
HoMerpe He Mesee 2,5 xrc/cr-

npoB€pxa cocTortrtr [pnBoAa
npepHsaTerrfl-Pacnpeaennrer{ rr Maorqfioro fiacoca

r' flpoBeprrrr, cocrorHue 3y6beB rn!€reFHu EplrBola,
npr LBHoce fi c(one 3y6Le! uecreprrro 3aMcHrrrB.

r' Bucaeprub lnrlror 4 (pxc. 2.82) (ronrxonpxue-
o6xoAliMocTtr 3aMeHbr n-recrepr]r nnn BanriKa),
rpenrqui ln€crepHlo 3 np"BoAa pacnpelenHTe-
tr Ha Banr(e rpuBoaa r cHrTb uesrepHro c Ba-

,/ flpoeepnTL ra:op Mexay BanfiKon npuBoaa pac-
npeaerx,cnq KopnycoM,MoHraxlrLrt3a3op
cocraBnrer 0,016 - 0,052 MM, fips yBenfi'reHrr'r
3a3oDa 6onee 0.10 rM 3aM€xqTb Hal6o.rree n3Ho-

4:!
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7 6 5 4 3 2l
PE 2.79. M@'Mi ErE ! c6oDe: I - xoDnK: 2 - Kpuuka s

c6otr.l - ur.epHc EAM,, + reaunr u,ini;5. eruemrar
unotrx:6. 06 F4oMoii uqepHr: '- uflepM BeroMd:8 npo-
Ma4nd rp'Jrlru:q - ro.ruo oonopHoe wn ldovon I sqiEei
recrEpe i l0 - uapr( perykqroMo.o rnanula; I I - npyxrua F-
Alturonrcro XJIuua; 12 - npo&lalxa npo6e F4,rqroHnoro Ma-
nua; ir - npooku lonyauro oro (nMHa
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Pxc. 2.E0. Acrsr MFeto{rcixrorc tr rp{eM{'tR M.c-
mnorc s.c@: I - 6om M6j 2 - npooxa uacnocrrlcoro

omepcrD; 3 - nposaqm npo6K{ Macrocnyc(-
loro oEPcrrrj 4 - 6om M4 5 - 6onr M6; 6 -
uanba 6 oonopEar; 7 - rupr€p MacrrHbrn; 8 -
nPosaqrc MeqrEoro xapftpa: 9 - (onbtro yt-
rorsrrslloc 016-020-25-2-2; l0 - dal6a 6T;
I I - 60rr M6; l2 - rpniMBrll MacnrHoro Hacoc.;
13 - rpduKa MaoooqBroro narpy6m; 14 - y{a'
eretu l?oBsr $acra: l5 -npoxranM: 16 - mn-
ka M8; l7 - rpy6xa y(aareqr ypo8lr Nccnat
18 - uan6a 8 sotroprar; 19 - narpy6o( Maclo-
@!Bso'; 20 - trPoua,qm M
py6(a; 21 -unuEM MSxlxlE

,_@ q ,-@

tu3-; e.
&r

(c

@-4",
r '  | lpx c6opre npuBona orperynxpoBarb rarop {"

Mexry ynopHoii uafi6oii n KopnycoM B npeAe-
,.ta.,( 1,25 - 3,03 MM, npt qeo6xomMocTn nocra-
Burb aBe ynopEbre nlair6br. nocne c6op(n (op-
nyca npnao!a npepLrBaTeJlr-pacnpeaennrent
uef lepHq ronxHa Bpxurarbcr 6ci  laeraHri  or
ycrulut pyKlr,

npoD€pxs cocronnrr Masrrsoro paAn.ropa

'/ B rpoqecce ,lrurenr,Hoi 3(cnJyaraqnn [rac-
rfiHqarbrn MacxrHbrn paAxarop 3acopterct JM-
xfiMlr cocTaBntrolultMr,r Macrra, flo:rloMy npll pa3-
oopxe aBnrarens Heooxo4nMo ruaTenrHo npo-
MrrTr, s npoayrL MacxrHyro nonocrb paalraTopa.

r' Crrrr, paasarop c .lBurarexr,
r' oqncrnrb paanarop ffiapyxIr. IIpoMhIr! Mao'Iq-

Hylo flonocrb fi npoa''rB cxar6rNr Bo3ayxoM. npn
Heo6xoarMocr{ npr,r(llern rcreei"r 88 x paauaro-
py HoByro aofiroqHyro npoKnar'txy.

r' npoBeplr6 parlrarop lra orcyrcrBue re.In- flpo-
Bepfta repMeruqHocrr npou3BoarTcr Bo3IyxoM
B rueJroqHoM pacrBc,pe noa aaBneHneM 4 ' 5,5 Krc/
cM' B Te'reHfie 20 c- IlorlneHne fiy3brp]r(oB Bo3-
ayxa ne ,qollycr(aErcr, npn Hanu.{Iln requ pa-
Iuarop noIrIatTL littrxuM npnnoeM.

r' Ecnu pa,qfiarop He npoayBaercr, florpy3nrb cro
B cMecL, cocrorqyb r,3 259'u (!o o6!eMy) aqero-
Hav 75'% 6eH3 Ea (ryque 6eH3ora) Ha 18 .I, 3a-
reM Ilpolyrb rr npocyrxurb npx xovHa'Hoi ieM-
nepa.rype.

"' Ec,'r, He yaaercr o'{[cf[]b MacrtHyp norocrb
paauaropa yxa3anxblM Bbr e cnoco6oM rl",rn yc-
'rpaHnTL Teqb - paaHarop 3aMeHnrr,.

r' YcranoBrr6 paaraarop.

npoB€pxa cocrorHxr yrrorHxrretrnsrx xo,teq
M8crrl|oro paAf,aropr

Pe3ltxoB6le yntorHtjretLHlle l(oirEqa B npoqecce 9x-
cntyaraqlrx, or Bo3aetcrBgc BLIcox[x aeMneparyp u
Macira, Teprbr ynpyrocrb r rB€paeror. flor€pr 3tac-
TfiqHOClt BapyuaeT repMeT qHocr6 coeauseHrrr.

rlpn 3alBepteBaln{t', Ha,r}r.n,llr ocmro.rEoi a€,OopMa-
rrfiH, HaapbrBoB rrI{ Tr,€u[.rH - ynnoTHrlTejlu 3aMeHrrrE.
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uuti: 6 - Koftqo oonopAoe ocs
B€roMo.o 3y6caroro (olsai 7 -
usrePE MactrHo.oHacoca;
E-60rrM8;9'dan6a8dc
tropEari l0 - ropnyq ll - Bryr-
(a rrPoNexyroqHoro Bats(a:
12 - opoMaJm; 13-E3m(trpo-
Mextroeritri: 14- npouaAm;
15 - pa.qxarop Macrrun; 16 -
ran(a M6; 17 - uan6a 6; 18 '
Enrnbxa xp.nne'M xadrBo-
ro paqraropat 19 - ryocraBM ne
pe,qHrri 20 - rotuuo yMdE -
r€r6Hoej ?l - uryqep dBoI,-

urfi; 22 - rrryu€p no,uo,ururii 23 - trpoltnarKa; 24 - Daptx E
I1,509-2mt 25 ' nplxuda peAt&soEdoro knamxa; 26 - npo6xa
p.$isrroHsoro (naram; 27 - 3y6carc€ (on€.o reaoM@ M@rHo-
.o !.co€; 28 - ocL FloMorc 3'6qaturo rcns; 29 - utroRra 3i5
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Ptc, 2.E2. [ptBoA prctpeAdrrens ExrnHrr: I - (optryc npr-
Bona 3ur3a pacnpe,reffrcn, iaxrmtsrr; r - Bam{ nprBola pac-
4ejrennrelr 3axrranrri I - dedepHr nprBora Pa.rpejenrrext
raxxras{ri 4 - uruo! 5 ' uan6a ynopHar:6 - rrtr{Bo! pao,pejre-

,-@

l€"*
5

Prc- 2.43. Uptr.o p&npe-
asn4r raxrn{xn, Mas@qn-
c rerr ue{rpo6exHNi: I -
npo{iraA(a ropnyca Barr(a
lptro]ra pacnp€lerr@r 3ax!-

raEnr:2 - unsrlM M8;3 uanSa 8 do-
nopHar;4 - .ann M8i 5 - (opnyc Banka
!p!Bo!a pacrpelenqr€nr saxxranrr: 6 -
uai6aynopBar; ? 3y6qa1oe(oxeconp'-
Bo,ta pacnp.lcnrrcrr 3axrraE 4 | Ba

,A" -  n{  nf  /Bola nrrnF renl .uc:  o ur16l
67 4\2<. lO noBoroi  pacnpeqennrnq. l l  u, , ,b. .V3. l ' -6011
" M6. l :1 uci6a6(ronopHJq: l1-xpuurrcueqrpo6e^Ho,ov"--

,ooqnonrsrj l5 - npoKra"r@i I 6 - 6oiri I 7 - uaiioa oru6!ar;
l8 - Macroorpaxdrd6 rreHrpo6*Horo Maqooctrcrmcnr; 19 -
rcpflyc qeHryo6exuoroMadooqrdnldl'

./ nptr 3aMcHe (opnyca qerrrpo6exrroro Macrooqn-
crl{rent cnclycr uMer} B BnAy, .rro oH 6dnaHcn-
pyercr !finaMqrrecru B c6ope c (oneHqaTHM Ba-
Jrov. vrL\oBHKov l] cuenreHrieM (ronyc, xvLri.urc-
6ananc xormrexra se 6onee 15 rc.cM), Ecnx Her
Bo3MoxHocrn npoB€cr't 6a"naxorporxy c ronuu
KopnycoM r'rnu ec, { nonoMka o6Hapyxena Ha He-
pa3o6paHHoM ,qBfrarene x B6reM r(orreHqaroro
Ba,qa npori3BoluTb npex,ueBpeMeHHo, MoxHo or-
pallnq Tbcr creMoM Mcrarura Ha SoBoM l(opnyce,
aHanornqxo ror{y! r(ar{ 3ro cAeJuHo Ha panee qfo-
tBnieM ropnyce, csepn! rx 3areM no Macce (ao-
6nrrcr oArjHaxoBoi:i naccLr B npe,ce,rd\ t3 a.).

t' C6opxy qerrrpo6exHoro MacrooqHcrurer,r npo-
x3Bolrr B nocreaoBarenbHoorn 06-
parHoii pa36opl(e.

OCOBEHHOCTI{
XOHCTPYKqIIU CIICTEMbI

cMA3Ktr ABU-|ATEIt
MEM3.2/5-20

(ABTOMOETT,'Ib 
"'IvA3-1302)

IIoa AaBnewreM cMa3lrBaorcr:
noarxnnHrKn (oneHqaroro ll pac-
npeaennrerbHoro B;uroB l.r KopoMbrc-
ra KnanaHoB. Kyna'rltn pacnpe4e-
nrTejr lHoro
crpyei  Macra,  nocrynarcuero f i3
cneqxanbHoro orBepcrnr, Bbrnon-
HeHHOTO B r(OpOMbrcne.

CreHn{ qnr HApoB, nopnlHu c
noporHcubrMlr  nanbuaMr{,  BTyr l r t l
BepxHxx ronolol{ lnaryHoB, nprBo.q
pacnpe,{en renr 3axfiraHrir 6eH-

crepxHn Knana-
HOB B ux HanpaBJirroull{x BTyn(ax

bITEKAIOIIUM

n3 3a3opoB) u pa36pr,r3ruBaHueM
aBnxyulnMncr aerarrMn,

HaBecHlre arperarLr - BoacHoi
Hacoc, aarq x-pacnpe!

4€

J€

npoBepfta

UeHTpo6c,tHbrii Macnoot{rcrnrenb B npolecce rex-
Hnqecfioro yxo,qa rr€o6xonrMo rlrrarenlHo flpoMbr-

r' CHrryI{) KpHmKy npoBepxr6 no r,r3Hocy pyqbt
lxruBa n na orcyrcrBre rperqriH x o6noMa.

Ecrn u3Hoc Hacrorrb[o EenxK, rrro peMeHE
BqyrpcHHei noBepxBocr!ro coEpilracaercr c
BHyTpeHHnM ![aMeTpoM pyt{I,, I]J(LiBa, npt Ha-

r.u'lx rperqrn nnn o6JroMa - Kplrrllxy 3aMeHxrb.

'/ npoBepurb crynxuy (opnyca q€HTpo6exHoro
Macnooqrcrurenr, IIpn Hannqlrx 3aafipoB ]ttn
cn€aoB BHpa6orKr Ha Hapyxsoii noBepxEosr
cryrnqbr - nponl,'rllooBarb ee.

Hapyxnlrfi AraMerp crynurrbr nocre lnnr-
6oeft l1 ao.rxeH 6lrrs He veHee 64,8^-vM, a ue-
poxoBaTocT6 oopaooTaHHon nosepxHocrr{ He
6one€ 8 .

Br,IeHr,re yKa3aHHoro axaMerpa crynriuLl B
c6ope c korenqarHM Ea,.IoM He 6on€e 0,10 MM.

IIpfi Hanri,rru rpeq{rl x o6noMa, a ranxe npn
3Haqrre,lbHoM n3Boce crynrurl Kopnyca) ero Be-
o6xolnMo 3aM€rrrrb-

xqraH,rt! reHepaTop H craprep cHa6xeHlr noAnlnnHfi-
xaMn, He rpe6yDrquMx B npoqec€e sxcrnyaraqiu no-
nojlHeHtt cMa3(fi.

CqcreMa cMa3Kx ABnrarenr (psc. 2.84) BKroqa"
er MacrrHlrfi Kaprep 15 c npo6(oii anq cnnBa Mac-
na, MacnrHbr; Hacoc l2 c pe.qy(quoHnbrM xnaraHoM
10. MacnonpxeMHvK l6 c dt , 'nbrpov rpy6oi i  oq cr-
l(u, nonHonoro'{ribrr'i Ourbrp I c rpeAoxpaHxrenb-
HbrM x npoTnBoapeHaxHLrM r(JranaHaM ,  cncTeMy
MacJrrHlrx xaHaroa B 6noxe qnrtHnpoB. ronoBxe
qlJ .rHApoB) xoneHqaToM n pacnpeaeruTeft HoM Ba-
rax,  aaTql lk yxa3aren9 !aBneHrr n Maciro3artB-
Hyrc ropnoBnHy.

06 orcyrcrBxr laBneHrr Macjra BoA{rerx) ct4rHa-
Dr3rpyer raMfloqr{ar ee ,qar.rxK MMI I lA ycraHoBneH
fia rnaBHoM Maoropa3aaroqHoM (aHare B cp€auei 'ra-
crrr 6nona llxxxHlpoB c neBoii sroporbr.

npr.r HopManLHoM cocrorHnr,r ABr,rrarejrr AaBne-
rlue MacJIa B clcTeMe cMa3l(x npx TeMncpaType Mac-
ra 80"C l , l ' {acrore BpaueHr'rr  I {oneHqaroro Bar la
4000 MnHi (o6/MuH.) aonxHo 6brr !  0,3. . .0,5 MIIa
(3. . .5 (rc lcM:) n npr 1000 MrHi (o6/MuH) He MeHee
0,07 Mna (Q,7 xrc/cM':) .
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Pnc. 2.84. CxeMa cua!
KrnBrr l renr:1-canyH;
2 -  ocb koponrcer;  I  -
DHyrpedMr noioob ocu
ropoMhrcen;4 -  raHanB'
no)rBo'la Mada x uerimM
pacnpeAer{renrroro Buai
5 - Ban pacnpelenrrerb-
s6rrt 0 - ronoB(a u!rs!!-
poB:7-MacnoctqBnble
rasaGl: 8 - Qur6rp roq(on
oslnK! Macnai 9 ' 6iox
urnntsxpoBj I0 uanaqpe-
ryFuoHHdt; ll rctsuo
MacnrHoro racoca npo-
aonbsrtn k Ou6rpl rod-
xon oqrcr(!: 12 - Hacoc
Macnrl6rtj 13 - ruHan cn!
Ba Mada qep4 pert(lrlou
sbrii (ranats; 14 - xarai
!o!Bo,ua Masa ( Macrtffo
My lacocy; 15 - Mpl€p Mac-
rtsErni 16 - MacronpreM-
n(x c dsrBrpoM rpy6ot
oc'orri i7 rpo6(a Mac'
nomnBEac; l8 - i{aer{6
yporB, Maoa; lv (atsa:

TtqadM uetmM &otedqa-
roro Bam; 20 - Bu xones
qarLd;2I - xaHaq6r no!!o-
.qa Maora x {opess'M ur.!-
mM;22 - aaFr( ,qaBnehtt
Maqaj 23 - ranu !o.c!o!a
Macna x oc' (opoMrlc.n:
24-x'xftpMaqrsoro m'
H.ra;25 xpruq r oioB
M urnrqnpoB; 26 oDep-
crnr nolBoaa Macna r xo-
poM6'qaM I qraqxas pac
!!e.qenrrerLEo.o Bana;
27 - xopoMddto; 28 - Mac-
no3urBrM ropnoBrEa

i

Cncr€Ma oruaxneHut Bo3ayuHat, no3ToMy yxoa
cncreM6l 3HaqurenbHo )opouIeH no

cpaBHexnlo c xnrxocrHoii cxcreMofi oxlr:rxleHHt.

r '  K ocMorpy co-
CTO'HI,I' BCHTT-

nrropa;
r' cocrofrtrfi nprBo- 9

Ia BeF[fifiOpa;
.' x npos€pxe ueno' t

cru s ltperl,'reHns
aeibnexrr.rpyrc- 7
IIInx (or(yxoB u
IIIIITI(OB; 6

rrd,!\ALrrrvr
npoDepKa cocrofiHl|' Beffrrnrrop!

'/ C)r-qrr c .uan-are,rs BeHrrrtrop c reHeparopoM 3 cSof'e.
/ Pa3o6parb BeHrxnrrop (p,rc.2.85) c reHeparopoM,

/ x o.rucrre ope6-
penHbrx noB€px-
Hocefi, aT arc{t€ x
npoBepxe atTo-
M,IT,FI€CXID( p€ry-
rrropoB TeMnepa-
ryplr lBxraTent
(cMoHrxpoBaH-
Hlrx B orBo!fl4n
noxyxax).

Pxc.2A5. B€wop c reH€propoM t.5oDe I -satp@ublrrnmpati2-reHepdopBc6opei3-341ffi
noosMau(Ea:4-nerE4HBrdoBrmuxrB45-Dan6ap€rynupoBowi6-uan6anplMmdiT-hi(ar
8 - unos(a 4x6,3;9 - saraMEofi xonnaqox; l0 - xon6o eArlljrmpai 1l _ Bm M5xl0; 12 ' c(o6ru r?emeM
lpoBoloq 13 6dr rercparopa K sa4aqtooreMy aflmparf; 14 tpoBo,la or ftEeparopo x pseperyMropy

CI4CTEMA OXJIAX.IIEHI4'I
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r' orBepHyr! raiKrr xpellreHx, rlt(xBa fi KoJreca
BeHTunrTopa;

y' cHrr6 noroBrrHxlr uxnBa c perynupoBoqHE Mn
mail6aMu,l c noMoirtbro cbeMH[xa - cTynlqy
rnKrBa M (oneco BeHTujrrropa (puc. 2.87).

" 
orsepH),rr srHr,r (puc. 2.85) ,i cHrrb.cKo6y 3a-
xHVa npoBo4os:

/ orcoelunurr, or rureur{ x cHrrb npoBoaa reHepa-
TOpa;

./ oTBepHyTr Tpfi 6onrat r(penrqfie reHeparop x
HalpaBmrorleMy annapary, u BbrHyT! reHc-
paTop n3 HanpaBflrrcqero annapaTa BerrT -
Jr tTopa.

r' Ilpoleprrr, pa6oqee Koreco Benrnrrropa rr Ha-
rpaBnrrolrlni anfiapaT Ha oTcyTcTBue 3a60lrfi.
3a6oxH6r 3a.rncrnrL. PexoMeHAyercc raxxe 3aqri-
CTHT! rxepoxoBaTocrx Ha no[acTrx pa6oqero Ko-
neca , l  ronarr{ax B HanpaBnsrorqeM annapaTe

t '  C6opxy BeHrrrrropa c reHeparopoM npo-
rr3BoarT B o6paTr{oii nocreloBarerLsocTfi , yc-
TaHa,BnuDar pa6oqee Koreco, o6ecne'rnr! ynop
lany reseparopa c reM. qro6r,r  He AolycTrrT!
oceBr,rx cMeuleHx}i 

'r 
He noBpcar.tT6 o6MoToK po-

Topa. PaAxanrHbri 3a3op MexAy pa6o'rnM r(one-
coM n HanpaBnrroqlrM annaparoM lonxeH 66rTL
0,4-0,508 uM.

'/ 
ycraHoBurb BeHTfinsrop c reHepaTopoM B c6ope Ha
nBlfarejE u oTperlnrrpoBarL HaTrxeHne p€Mnr npu-
Boaa BeHTIJ'reropa.

P€rynrpoBxa sarx'le {t
peMHe rPrso/lt B€srnrflroPa

HaTrxeirve peMHr npuBola BeHrrrnrropa pery-
nupyroT nepecTaHoBnoiri perynxpoBo.rH6lx lIIari6
(pr{c.  2.87) c BHyrpeHrrei i  ( iopoH6r nepenHei i  no-
noaH|lxx , rx l rBd Ha Haplxi i l ro ( lJ uair6 rorrLrr i -
Hof i  0,5 MM).

u

J

z

PBc. 2.E6.

.dr reBep.mpr aBrnreli: I - pa6oqe rorro Berflirropa;2 -
,ani :1- l r f i :4 Br l rF. ,5 -  BoporoKl6 -  ropDc tuvHxka.
/ oomi 6 - cryndua paboqe

Prc. 2.87. Yopon(m !n* H.rc- ,
xetrrr p€Mix re{rrnropr: I,Bar re
reparopa;2 - uroHxa:3 ratka;4 -
uan6a; 5' Erxrudon (onnaqoki 6 -
peryrlpoBoqrHe uan6d;7 - repe- t
rHM noroB!8a u(rBa: 3 - peMexEj ,
9 - eAu$ nonoBrsa uruBa 4

J
Bepulrla yrta py,{rr, cMe-

Iqatcb or qe4Tpa, yBenlr.rxr pa" ?
6oqlrfi AuaMerp p] rb{urKrBa n, ,
CJIEAOBATEJILHO! HAT':rrEHl lE,

peMHr. nepecraHorxa oAHoii
IIIafi6H c BHyrpeHnefi cropoFbr
nonoBuHLr rul(fi!a Ha Hapyx-
Hyro yBen{lrnBaeT .qnHHy peM-
Bt npnMepHo Ha 2,6 MM. Harr-
xeHle peMHr cqxTaercr HopManlHlrru rlp ero nporu6e
15...22 MM or ycuur 4 Krc, npnnoxerHoro ! lepelxtc

npoBepM cncreMLr TepMop€rynlpo3rs{a
qTo6H flpoBepurr repMocsnoBoi 3reMeHT:
r' CFrrbrfi repMocrnoBoii eneMeHr rorpy3nr!

ero B BaHHy c roprqei i  loAoi Ha rry6xsy
17-20 r'rM. TeMreparypa Bo.q6r loJrxHa 6u16
90-95"C.

" 
Ilpn reMrepa'rlpe 85'C B re'{eHue 6 nr Exoarrro-
xaTepMocnnoBor'o tneMeHTa aorxeB 6rrt! He Me-
Hee 8 MM.

flpn 3roM 3acroHxa reprlrocrara 6yAer rrepeM€-
qaTr,cq B BepxHee rronoxelrne. Ilocne HarpeBa ! re-
treHfie IIrTn MrHyT. npu xoMo[t peryrnpoBo\Hor.o
BnHTa ycraHoafirb 3acjloHXy repMocTara B BepxHec
noroxer{xe.3dcnoltKa nonxHa Hvet6 ?dnac \o:a Ao
yropa E=5-25 MM.

'/ floc;re ocruraH ll q repMocr{noBoao 3reMeH r a !o
35"C 3acnoHxa .qonxHa onycTfiTr,cr B HxxHee
KpaiHee ronoxeHre. nps pcrynffpoBr{e lonyc-
r(aercr 3a3op nexAy xpHixKoii orBoarnrero fto,
xyxa { 3acroHxor'r 'repr{ocrara H€ 6once 8 MM,
Ecru xor :acnonxlr oxaxercr MeHLrue yKa3aH,
Horo, Heo6xoluMo cAenarE o6xarre xBouo-
BnrKa lepMoc noBoro IreMeHta B cpeaHei i  qa-
crn (A=5-7 MM) Ha paccrorHur 5 MM or xpar.
Ilocne 3Toro npoH33ecrn noAperynrpoBxy no-
noxeEnr 3acroHr{[ perynrpoBolrHHM BnHroM.
MrHuManbHar rJry6xHa BBlrHqx!aHur pery-
tnpoDoqHoro BnHTa B BrnKy pdqara 3acroH-
(l.r - 3 MM.

np{ Bbrxoae }r3 crpor repr{osrroBoii 3r€MeHr aor-
xeg 6brTr, 3aMeHeH HoBr,rM.

r KAK II36AB'ITI,C' OT NEPET"EBA
,IIBII|ATEJI'?
fleperpeB AB&rarerr "JIyA3a" - caMar 6or6uaq

Henp[rrEocT5. ABrraTe.itil c Bo3Ayr!fiErM oxjrax-
aeHlreM MeM3 oTrxqamTcr npocroToti, TexHoro-
rnqHocTtlo Ilprl n3roToBteEur, Ho r,t3-3a xoHcTpyK-
TI,IBI{6IX H€AOCTATI(OB AOCTABN'IOT MHOTO XJTONOT B
gxcntyaraqr{u,  oc06eHHo B perroIrax c xapkl IM

trep
I

i

lta |1

.M
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IleperpeB aBnrare-
rr lranle Bcclo BLr3El-
Bitercq oaHoii ,r cnc-

r' Ilpo6yxcosroii
n j lx  o6pHBoM
pcMH,r Besrrrrr-

' /  I IFxMenenneM
6eHrrBa c Heco-
orBercrByrc
UII,{M OI{TTHO-

sl,rM qrcnorr.
/  3arpr3HcHucM

oxnaxlaroLqnx
noDepxnocren
rr --rinrpoB, ro-
no3ox, noalo-
HA MACJ]9HOI O

(aprcpa x pa-

/J

,. ,\

'uo

I

I

t2

P{c. 2.88, EeErmrrop oxlxlednH lBnmrers: I pctlcnlI-s.5xii-1018:2 -rankaMl6j l_wdn6a 16,1:
4 - (orm{o( Haxn\irioii uNrBr BeHrlrtropar 5 - noroBxua r(,sa ceHrJitropa ncp!,]nqti 6 _ ran6.

leryrnpoBoclar: ? - noroBnu. u(BBa ucrrxneropr $rlr,t; ll uxos(! 4x6,5:9' 60rr M6: l0 dJ.-!ra!i
rt uiiiOa O ctnuup"ar: l: - nrrrr M5i ll - uaii6.5: 14 cko6a (pctnetlt nPoBoaoti li antraFr
tsallllrrburrii; 16 (on.coj 17 - ranM Mlj l8 dan6a 3r l9 IUnurLXa M8

Hy

r)c-

:r ! '

lvr(-

' /  HeucnpaBHocrhrc cRc!cir  3axnrrHire (nuura-

rerb "rponr").

" /  HenpaBnnbHoi i  ycra oBKot l i  ,v l ra onepexerrnt

r' O6e.rrreHxcM pa6oeeri:r cMecn I{3-ra Hr Fauulr,-
Hot p,:rynlpoEh! xapa,ropiropr xn,r floircoca
Bortiy\a s Mccrax coelu

/  nonpcx,rcgrcn aB ron,alrrqecl ioro peryrtropr i
rer{IIcpar}pEl

" 
Eo;truuu {oxtr'rccflJon Irirapr R !.r\repax cfo-

'/ lluinnM runircHueM ruacra B c'tcre\'e cMr3Kn.
CaMl '  f lp ' rqrHhr neperpeBa norchar l ' IBir lor  nyrx

'  \  ]crpart ! 'H11r.  Ho. Bce-rnxn. Hc I lccr;14 y,raer!

- :  cr5ccneqrrrb, topNia.r6rLIn rennoBoi: i  pe,{ iur t  nBn-
iLuTorrk)6xrciu npxveHi{ Ior  ao-

ycrponcl  Ba art  npeno.BpalrreHnt

Bor nan6oree sodreKrrhHlre x3 nxx:

'/ MacntxLrfi paanarop yscruqerlHoro o6LeMa

" 
Ycrauogxa Bropori Kpblnb.rars Bellrnntropa

" 
Bo,:quoe ox;raN,'resue rracila ts not!'tolle.

' /  PacmEpexne l I lcnci  I ra 6o(oRnHax Kyroua.

"/ Bo,'unoe oxnaxleHuc rlBfirarers.
Ma!_nrHbri paxuarop yBejrltqeHHoro o66eMa u lrno-

: r.r:ln o6,ryua 06r,r q Ho pa3Merqaerct notr flepeal {rt 6arl'
:,.pov. OH nolrinroqaercq sMccro rlrarHoro pQruaro-

:u ,irn napiLudbHo e\{y. qalnc acnaerct rax:

" 
BMecro urarHoro palnaropa ycTaHaBnnBaer-

cr c , . l l , f l . r  n rdcrHH- ronru rroi l4 -  5 vv,  t {ve-

rcqaq +opMy n pa3Mepbl H ,{Heil'{acru prJ:t a_
ropa. co rxryqcpaMx. Ita I{oroplle HaaeBalorct

fl!ta!lru. coeruHeHHbre c '|py5l(aMx. Tpyfkx BrI-

Boxrrct x pantaropy.
MoxHo noorynurt  qHa.Ie.  3a6uparcr Macno c

!-r : rHo,r  cropoHlr  l {aprepa, aRroHoM-

npor oHi{ Ior  ero q€pe3 panrarop

,rplror;  c ' iopoIILI .  r ' / re croxr r lacno-
npneMHnr{.  Mo,rHo uc onL3oBar;  ! r !  3r6opa
n cnnB rracia orBrpcfne anq Lqyna n 3attBHyro .op-

!!!|:t€l! !!!c Hc rr6LBailre. cro npt rrtx )co_
B.pueEcrBoBaxxrx o6nev
yscr!!nBrclcx.

lJenroxoi i  eo( l )ck1 A.ter ycraHoBKa,rononHn-
rerbHotr lipr,rju,!.r'r(" tra Bar Benrrrjltropa, flpaBra
HecxonbKo yBcxxqrtsaerct pacrox r{ortuocrr n:! ero

Psc. 2.E9. Peryrrrop tcMn.parJpt rrRnrare't: I rcpMoctro_
Boti TcMelrr 2 - c{o6a; I ssHr peryr{poBocHtni 4 npyxMr
repL'ocuro.ofo rneMeHlrr 5 Bnt(apdqa'dl 6 ryLIakaorBorre
ncro (oxy\ai ? - saurod(a repMocrarai 11 - npyxrsa 3aqoH$
repMoma.ai a - xotoxeBne 3acnorxn H. roloatsoM nBt.arene:
6 - noroxeHne racioEM Ha rotqc€v JrBxr.reter n - ryrh I oPrle
.o Borrrrra; t rtrB xoxo;1noro Bo3!yxa: A Mecro o6x.rrt
lepvocrnoBoro sieMc!.a;6 - iarac xora jrcnor{x {o ytropa
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5)

Kplu6qarxy MoxHo li3roTo3r,trb fi3 nncroBoi sra-
IIi njlx r:ropanroMriHlrr romqrHori I MM. Il3 JrucTa 86r,
p$aror (pyr anaMerpoM I 90 MM c orBepcrxeM alraM€r-
poM 16 MM B qeHTpe. Pa3rer'rrB xpyr Ha 16 ceroopoB,
leraror Haape3lr Ha rrry6uHy 50 MM (pxc. 2.90, a). no-
nyqrBnlnecr ronacrn Haao u3orHyrL B Ty xe cropo-
Hy, qro x Ha ocHoBHoM BeHrnnrrope. KpLrrhlrarry yc-
raHoBnrb Ha Bar reHeparopd.3dxpenuB ia iKoi  ru|(  -
Ba (pnc. 2.90, 6).

Bo3MoxHo lrcnonb3oBaHxe aoroBoii Kpr,rr'rbqarnu or
BeHrnnrropa qBnmrerr "x]r.yrei". Anr ee ycraHoB-
xr{ yMeHLuraror Bbrcory BrynKu Mexly noaufimrrr(oM
reHeparopa r IuxfiBoM npnBoaHoro peMHq x cHuMaror
BepxHfii I{o,rqx. MoxHo o6pe3arb rolacrr Kpbrnb'raT-
r(x !o auaMerpa I 90 MM, roraa He noTpe6yercr ylrL'rrTl

I43BecTeH cnoco6 BolrHoro oxraxAeHur Macra.
B MacJrrHoM nolloHe aBl,rraret, noMeuaercr 3Me€-
BxK u3 rpy6xu BHyrpeHHxM raaMerpoM 6 MM (06-
rqar 4nr,rHa rpy6xn oxono 3 M) - 3To oxnaaxrenb- K
xpoHluTeiiHaM pLrqaroB 3aIHeii no,qBecr(x (nnn B
apyroM MecTe! HanprMep, non ncpe4HfiM 6aMflepoM)
nprrkpelJrreTcr re[roo6MeHHrr( - paanaTop yBenn-
qeHHoro 06r,eMa, Mexay oxralnreneM ,r rennoo6'
MeHHnItoM ycTaHaBrrraaeTcr Hacoc c alrexrponpu-
BO,qOM lnr qupxyJrrqux oxnaxaaolqei xr,q(ocrn.
CrcreMa3anonHreTccBotof i .  HacocuMeer!ByxcI(o-
pocTHot aBxraTen6I,I BXJIbqaeTcr no Mepe nollllxe-
Hlrt TeMnepaTypbr Ha MeHEuryro ujllt 6on!fiyrc cl(o-
pocTr. B xonoAHoe BpeMr BoAa cruBaeTcr rrn BMec-
TO Hee 3arr.rBaercq aHTr.ropr,r3,

Ecr: ro:uoxnocr nepegelxn ABrrarenr 
i'JIyA3a"

Ha BolrHoe oxjraxleHxe. Cr€Ayer 3aMer'lTr, qro 3Ta
nepeae,'xa aoBonLHo cnoxHar n TpyaoeMftar, Ho, (a(
yTBepxlaror aBroMo6rinrcTLr, HopManbHbrii TeMnepa-
TypH6rri pexnM aBnraTenr BLrAepxuBaercs Bcer'aa.

KpoMe roro, qlo He MeHee BaxHo, pcureHa npo6neMa
oTonneH[r cajroHa,

Bo3MoxHo n3roroBneHxe ltyx py6aruer oxnar{-
Iesur - no oAHotr Ha KaxnyF napy qujrnHApoB, fo-
noBxu rlnnrHApoB oxraxlaFrcr Bo3ayxoM, xax n
npeAtre.  Py6auKn IroIaBnHBi l rotcr  , r r  Jt IcroBoi i
naTyHn npn noMorqu naiiKn. B py6au(ax xMeFTct
oTBepcTnr noa qnnuHApir! nlnnjrbxrr x Mac.nocjlllB-
BbIe Tpy6xx, lr /:tBa nnTpy6ka - Arrr noABoAa r,r oT-
BoIa oxrraxAarolqeii xul(ocTx- B Mecrax coenulre-
Hnt pe3cpryapoB c r{xnxsjlpaMu ycraHaBnnBarcr-
cr  pe3rHoB6re ynnoTnenxq. I r r  uxpIrynrunu ox-
naxlaK)uet ) I r r r (ocrH B c crevy B( lX)qcH BonqHoi i
Hacoc. Kopnyc Hacoca - co6crBeHHoro r,r3roToBne-
Hnr, ocTaJrLHEIe leTarr - oT BoaqHoro Hacoca "xr-
rynei" .  PaAnarop ranxe "xnryneBcKxi" .  BoAr-
Hoi Iracoc KperlTcr sa rrinsjrbxax Hanpalnrmlqe-
fo annaprrd BeHinnqropd f i  vdcnoranrBHo; rop-
toBtHlr u flpnBoanTcr Bo BparqeHue oT rxr(rBa xo-
reHqaToro Bana. B npxBoAe xcrorb3y€rcr peMeHL
AnnHoii 1250 MM, PaAnarop ycraHoBjreH B Morop-
HoM orceKe. BeHTfinqrop c an€xrponpxBoAoM B(rlo-
.Iaerct ryM6nepoM. Py6aurxn oxaaxAenul c oo!r-
HbrM HacocoM n pa!fiaTopoM coelrBenH pc3lrHoBlt-
M, ruiraHraMu. B rpoiiHxx, orBo,qflqr;i roprqym
Boay It paanaTopy x oronurenro cajroHa, BMoHTlt-
poBaH,qarqI I I {  reMnepaTyp6r,

flepe.peB /]Burarenr Moxer nponcxoltr.{TB ,r3-3a He-
npaBEnlHoiii paborLr rcpMocraroB. Ecru repMocrarH
Ha aBxrarere xcnpaBHLr, Ho rMercr 6on;roii nrcor B
no*lqoqHbrx Mecrax - oHn He 6y!yr nonHocrlro orxpLr

. Barr 3acroHr(H lr lBxrarerb 6yaeT nep€rperarbcr. rlro-

6br 3roro He cJryqrnocb, HyxHo Br,rroqurE x3 naryH|
ABe lnaii6ll ronrqxHo; 1.8 MM (ecnn rKror cocraBnrer 2
MM) n ycraHoBnTb nx noA HnxHfie cronopHEre (or6ua
repMocraroB rax, llro6H oHli nnorHo r 6e3 nepeKocoB
Bcranr.r Ha Mecra. TepMocrarlr 6yAyr pa6orar! "or
ynopa !o yropa" (pnc. 2.91).

oCoBEHHOCTn r{OHCTP!'KLptU
CIICTEMbI OXJ| A]KA EHr4 t
ABTZTATEJT{ MEM3-24a20

(aBroMo6x,rL,rIyA3-1302)
C[creMa oxnari4eHHr 3anpbrroro rxna, T. e. coo6-

rqeH{e e€ c arMocaDepori nporcxoarr ron}Ko qepe3 cne-
qlra.'IEHHii Kra[aH, xoropErii oTkpBrBacrcr npn noBr,r-
rrr€HHoM aaBrreHnrr ,Ixx pa3pexesfir, IIr noMn€Hca-
qux li3MeHeHr{r o6beMa ollaxAarorqefi xxAftocTrj c1y-
xxf pacuxpxrenLf iH;6a,rox lq fpxc. 2q2,.

.t

P{c.2.90. a -roDons!-
rdrt& (ph'r6qarxa; 6 -cno-
co6 ycradoB(r aonorxrrerL-

l
t

,

Prc.2.9l .

I
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TenjroBoii pex M ABxrarerr KoHrponnpyerct no
renneparype oxraxAarouet xnanocrx, aarq I(
Koropon ycTaHoBneH Ha ronoBxe uunnnlpoB, a
\r(a3arerb reMneparypbr -  Ha l laHerr npn6opoB.
npuMeneHrre c creMr,r x[axocrHoro oxnax,qeHl]t
- ( r ,106Horo r t |nd o6ecneq Baer HirxbArro."rrei iu t
rennoBot pexuM,lBr{rarerr,  nprr I {oropoM noB], I-
raeTct ero aorroBeqlrocrb u ynlqrxacrcq 3xo-

CxcreMa ouaxleHnr (pnc. 2.93) cocronr II3 Bort-
roii py6aukn ,qBnrarerr, Boa{Horo Hacoca 6. pa4{a-
;opa l, repMocrara 14,3ne(rpoBeHrur,rropa 3, aarqn-

opa 2i pactlluptrerbr{oro 6aq'
ia l0 c npeAoxpaHnrerbHllM KranaIIoM, coellHnr€nb-
:b \  rp)60npoBotros. (nsBHf,r \  npo6ox I  I  Ha 6noxe-Bx-

:rrenq x 4 Ha paararop€ aartrrr{a reMneparypbr TM-
100A, nnocko3y6.raroro peMeHHoro npxBo)la Hacoca.
N nen nolxnroqeH raKxe rennoo6MeHHlrx 13 oronnre-
re caroHa r{poBa, qnp(ynerut x4qxocrn qepe3 I{oro

pbrii perynnpyercr KpaHoM 12. 3.rnonttterct cncreva
BoaeHbrM pacTBopoM cnequanEFoii xriaxocrn "TocoJI-

A .  o6ncnarcoei i  dH I  ur .opf o r i i r rbrvr{  cBoi i (  r  sdv'r .
KpoMe rorc, oHa He cxjrolftra x BcneHnBaHuo, orjlo-
xcHqro r ucnapeHuro. a npn Hx3n x reMfleparypax He
npeBparlaeTc9 B nea. rcMncpaTypa ero xuneHur npu
HopManbHor{ arMocoepHoM aaBneH n oxojro 108 "c. B
rennoe BpeMe rora (npx reMneparype oxpyxaFrrero
Bo3Ayxa sbrue ooc) MoxHo rclojrrioBarb Boay. EM-
I{ocr! cucTcMbr oxraxjlesur (EMecre c rennoo6MeHlu-
r{oM orofilrTcjrr r(y3oBa) 7 n. 3anpaB(a oxnax.xabllreii
xutl(ocTu rpoBBolxTcr qepe3 rpo6ry pac rpxrenl-
HOnO 6a!r(a ao ypoBgr, npeBbr[arcrqero (npl' xollo,u-

HO\r lBurarene) orMer(y "MrrH", caenaHHylo na creH-
l(e 6a.rr{a.

npu pa6ore cucreMbr oxraxAeHuq, xfilKocr! B 3a-
nojloxeHs9 xnanalroB TepMocTaTa x

KpaHa BrqrolreHxr oTonrreru Moxer qxpKynnpoBaTb

no rpeM r(oHrypoM A, B, C.

\
31

25
l"c. 2.92. ,Ucr{{ ctrqeMH oxd*ref,& rtxnreqt: I - xopnyc npo6rui 2 _ larcn{ tpoBH' orxat(qaolrcil xlnxocrx, I u(qB

:PnBojra lacocai 4 - nolurnr!( s c6o!. c BatoM; 5 - Bxrr qol ropsblni 6 (oPtryc sacoca:7 _ npoFlajr(ai8 vasxqa vtror rlEr6uar;
r '  (pburbcar(a;  l0 EacocBcoopei l l - rpona/](aj l : . ruqdHr NFjraroploronncrt : l . l_r t 'orHhr,14 npoMar' lxa;  l5- turpy6o(r
:6 irxaEr ( pacuxpmcn6BoMy 6ac(yi l7 uraH.noqno/rturxt, l8 rpyda ncpenrcirsdqi I'r _ beP\Hrn utas.repMocralai 20 BtaHI
r repModa;ax nepcnyc(Hon rly6ej 2l sryna; 22 - Brytr(a lrtc mHqto$ati 23 _ toxyx re{ rpolBrrrrenr; 24 _ tr e.lo'uBtrarenL
trl Br 25'(p6rnlcarul26 - ur;;r orBoaturni 27 - repvoc rar; 28 uram pa"waropa; 29 - 3ne\rpo.ussrarqs 40 Bri l0 urtstbrj.ll _

\rxyx Besrlnrropa; 12 - (pdnhqar(ai 33 - pa aropr 14 - sryrMi 35 - npoxtajr(ar 16 - 4jrk aropr 37 _ uFaHMpoorBo.ututiii 18 _

:rli!( BMpee!" rrcnp;BeHrdrropai 39 - 6aco( pacrtpmeltslrn: 40 _ nesrd llePe]lltri 41 rcma 3arrH"; 42 _ npoua.rkai 4l _

aro( xnatruoB; I - rcraH;B(a 3reoponts.arent Mo&dooEF40 BriII - ycaaHoB(a 3f,eopo,cB{rar@t MouHocr66 90 Br
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P!c,2.93. Crera crcreuu oxraa.uc{trr rBo!red: I - paanrlot:2 - rurarx auFccrx{ rrr{rpo:strf.rer lerrs rrropail rreK
poBenlrrroP: il- cxtrB{lr nrpo6(a pa/rnaropa:5 r.relryrlJse reMrepar}fbr oxnrx/rro{en a!.r(ocrr:6 - Hacocr T -:rsxrarcnlj
8 -  unycmot kotrnekrol i ,  -  npo6@ pacxBprrqLnoro 6ae(aj  l0 !1coxp.cr!rp!rerbsbr l l ; l l -crrsHartrpo6\arBr. l r . r r r l2-(par
oronnrcnt: ll - oronurethi 14 - tpMocrar; A - uup{ylrqnr xnn\o.rq qo 6or6trrovy $}ry: Il urpi)rrqlr xx!(!c,,r no ejo\ry
(py.yi L - qr|kvrrrrur x4x(oor lpx o1(p6rror kprtu 

'nn,'em

a

t0

t2

KoHryp A aBnxeHnr oxnaxaarontefi xxAxocrr (!yrr-
x{uorrnpyeT c MoMe[ra 3anycKa xoro!]roro aRxrare-
rlt Ao nporpeBa ero Io pa6oqeii reNrneparypr,l (r€Mne-
parypa oxraxaarolqeii xHllKocTfi cocraBnrer 90
95'C). no nocrnxeH]'n pit6oqeii reMfi cparypblHaqnHa-
er pa6orarb xoHryp B. He(oropoe BpeMq l{oqryplr A u
B p:16oraror nonepeMeHHo Ao rronxoro npc,rpeBa pa-
.quaTopa oxnaxA€Hnr.

OyH(uurc ncpexrro.rar xx!(ocrn Bbr-
notHt[oT TepMocrar, pearnpyioqut Ha creneHb Harpe-
Ba oxtaxlarcrlcii xfiAriocru, nepnoAnr{ecl{}r Bnyckaq
B CnCreMy oxiaxaarorqeii xrllxocru ,3 pa!"aropa.

flpu o.reH] xap(or'i norore x 6ojr6lrrxx rdrpy3K.rx
(ca)la no 6crAopoxhro, nLTeaBr{xeHne B a}roMo6nnb-
lrbrx "npookax") Moxer pir6oralb roxbKo Korryp B
Ec,Ill ecrccrBcnlar renjoollaqa Hc crpaBltre'rct c or-
BO.!rOM Tenna n3 aBrriTerrr, no!l{r!{)rtacTct BcH'rrlJrt-rop.
noaarcluxr'i norol( Bol,lyra 4rq rrp|H\rlxrcJLno.o c)6-

KoHryp C oronurej l r  canoHa no.qr i rmqaerct
npx noMol] la {paHn oronnTeirr .  aBrxeHne ren-
no]'l xrI/'lKoctlr q€pe3 palr,r3rop oronnrenr caroHa
rre3dRtic l { r  ur  rorL ' .  hahui i  } r r  Ko| l r }poB nci \ rB)
eT A unu B.



III. Cucmerta nunatrat

fnaea III
CT4CTEMA TII4TAHYIfl,

L'ICTeMa IIUTaHrt CJTyXXT AJrr npXrOTOB,leHIlt CMe-
(1r 6eH3mra c Bo3AyxoM r.r noaaqrl e€ B qutrHrpH aBrI-
nrTeJIt,

CucreMa rluraHllc aBxrarerr B(nroqaer B ce6t cre-

- ronnxBHr,rii Hacoc;
' - xap6oparop.

KoHTponh 3a ypeBHeM TonnuBa ocylqecrBrrerct
c noMo rbro yru3arerr ypoBHr ronrusa na np 6op-
Ho; naHerx. 1r€Krpr{qeck{f i  cHrHaJr,ra KoropEIi  no-
aaeTcJt oT aaTqHfia! pacnoJroxeHHoro B TonilIlBIloM
6axe,

- ror.nnBrrHii 6aK;
- rofinnBonpoBoa6r;

Prc.3.l. Tonnmooporoa!: I - npo{ralxa coo!
(rpy6u 5 C 6.3x2.,&r'tsa l5 Mr);2 -xoM)516i 3 -tpyc
n romrMdo Dacoca (pynB 8x 15,5'1,0, .qrrsa 565 w);
4 - Marr rr6n n roruINonpoBoaa (py(aB 6x14,5'2,5,
,qnrtsa 180 MM)i 5 - ipy6ka $lr6rpai 6'uryqepi 7 -
uai6a l0OT.8 -60rr  M l0 i  o -  ordor iHxk6eH tnBoDui:
10-rpy6xa or 6a(a k 0u6.py

H€ncnpaBHocrn B cucreMe nrrallnt it{oryr npfi"
rfir6 r Hapy erruro HopMarbHoii pa6brH .qBura-

:lr - norBneHl{o npoBaJra npl,t ABlrxeHun c noB}l-
:HHoj i  Harpy3(oi i .  Ho Ha Manon HaIpy3l(e,  I I tx

xo!y, norie6neHue aBr{rarexeM rolrruBa
llr(o, rr aaxe npu HapyrneHIJorr To[JrxBonoaa-

ero Moxer xBarrrr,arr nopMaff,troii pa6or6r,lBLr-
Tett B 9TI,IX pexrMax. B cucreMe nllTaHnt noqrfi

rrencnpaEnocTn Bo3HtKaloT oT xonaaaHnJl rpt-
rijrn Bo4Er B Tonr{Bo. TaK Moryr 6!rrE 3acoper$I
n Bo3a6opHxK, onnbrp roHKoi i  oqucrKn ron-

BHOrO HaCOCa, OeH3UHOBSr'{ OTCTOIHIT(,
Mar||crpanE [oraqn ronnnsa x 6eH3o{tcocy aon-

rer(o npolyBarbcr c xopouo ctEIIxliMbIM 6yp-
fonnxBa B 6aKe. BHxMa ne: I lepea )roi  f lpo-

poi o6Brr€nBlo cHrrL npo6fiy c 6es3o6axa,
rfaqe Bo3Mo,|$to ero |loDpe aeflne.

I XAK qACTO HtrOEXOAI{MO NPOM6IBATb
CTTIIATbIR OMTT'TP?

"-

3arpBHdgHbrii cer.raT;ifi OxnErp
B!BHBaeT Hapyxenur HopManEHon
TOntI , tBOro,qaqx D nonnaB(oBylo
naMepy (ap6bparopa. 3ro npuBo-
ar.rr K npoBaraM, pHBxaM, BHe3an-
HO BO3Hr{KarOqnM nOCJIe HenpOIOn-
xure,'rbHoi pa6orbr ABxrareilt c no-
BHnIeHHoii Harpy3I(oit, ycrpaHee-
M6rM npr'rxp6rareM,qpocceJrrrot 3ac-
JIOItXti U nep€xoaoM Ha MaJIbIe IIa-
rpy3I(rr,

Ho 3acopeHue cerqaroro 0llJI6T-
pa nporcxoanT cpaBHlrenbHo pea-
xo (ec i lcnoD3yercr aonorHli'
renbHbrii {bntbrp roHKoi oqncr(ll
ronnrBa). TeM He MeHee, qro6bl u3-
6exarE HexcnpaBHocr€ii B nyru,
nocne npo6era 50-70 rlrc- (M, rltr{
oauH pa3 B 2-3 roaa, rreo6xoatMo
npoBeprrr, cocrotHxe 0un6Tpa-

Pnc. 3.2. Or(onDe( 6eBr{oBun: I -
6om Mlo;2 -  ran6a l l j  3 -  kp6t0nj  4 -
rpo6m; 5 - npoMale; 6 - Ov,.'I6rpyDursn
rreMem; ? - npyxm4 8 - tlpouaaia; 9 -

ropnyq l0 - lpo6ta mlBHat

CerqsrHi OnnLap rol|rnsdoro [acoca u Hanxqne
rp8r{eHni nonocTn B Kopnyce nol cerKot Moxso

rpoBeprrL, oTBopHyB oonf Kplruxn , cHtB xp6uflxy.

TOIUII,IBHbII,I HACOC

KAK IIPOBEPI,ITI' I4Cfl PABHOCTI'
TONJII4BHOIO HACOCA?
OaxE }l3 cnoco6os npoBepxfi TonJrr.IBHoro Hacoca:
r' x r?ueMHoMy mryuepy ronoaxu Hacoca noaco-

e,qlHrrr6 Tpy6Ky c BH)'rpeFHnM anaMerpoM 4 MM;
/ Bropofi koHeq rpli6xn norpy3trs B cocya c 6eH-

3HHOM;
/ apy""yro. HaxxMat Ha pblqar. npxBecru s aefi'

srBne .qnaoparMy TonJrrBHoro Hacoca,

flDu raKoM ltcn raHrH rotraqa 6errnHa Ha Bbrco-
ry 850 uu ao:rxna xa<ar6ct se no3xe, qeM nocne 20
nonHHx Kaq(oB p6lrtara npuBo,[a Hacoca,

r KA|{ I]POBEPI-ITI, PABOTOCNOCOBHOCTb
I{JIAIIAHOB TOIIJII,IBHOTO HACOCA?
OqeH rb pa6o1oc[oco6socr6 xflanaro! TonJII,IBHo-

ro Hacoca nponl€ Bcero Ea ABuraTeJre, ycraloBtB xo-
reHqar6rfi Ban B npeaelax aByx o6oporoB B raxo€ no-
jroxeBre, qro66r pu'{ar py.rHoi no!(aq(rl TolrnBa He

,..-6
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6;t,r 6roxuporaH x]naqr{oM npuBo.qa. (IprqaM, npn
nepeMeueHnu pl l rqara pyqEot noa(aqK' l ,  !onxHo
orqyqaTLca conPornBreHxc c*xMaeMofi npx xole Bca-
cbrBaHur npyxllHbr luaoparM6r Hacoca.) Arr sroro
cHuMxre ro,!1rro[o,qBo!r uii [naHr co rlTy]repa Ha
liap6Eparope, BpyrrHyro noAxaqajirc ronnnBo rro cr L,
florBnefisr B oTBcpcrnn ruraHra, oTBopa.rxBar 6onr
(penneH r xpEruKn 6emoHacocar cHfiMnre Kpbrrr(y l{
ceT(y. 3aTer{ nnoTHo nepe(poiiTe oTBepcTxe unaHra
(voxf io f lanbueM). orBc iHre no yrofu pbr\dr py, tHoi l
noaliaq(u Hacoca B HanpaBreHtix ero xoaa BcaclrBa-
Hrir n saTeM oTnycTuTe! BHuMaTeJlHo cnelr 3a no{B-
ncHxeM Bo3ayrnHbrx r1y36rp€n u crpycK ronnxBa B or-
Bepcrll'r Br,myc(Horo (nanaHa Hacoca.

CocrorHli€ KnanaHa fiacoca, a, cJreAoBare:IlHo, tt ero
pa6oTocroco6HocrL nroxHo cqxrarb yloBnerBopu,reib,
HbrMr{, ecjlu tt3-nol r{ranaHa BLIxolrT nnlxr, oTlejl,rr6re

ny3Hpbl{n I{ crpyn(u ronnnBa, npxqdnr oHr Br]tHEr ]
reqeHnc 1.5 c no, re loro.  KaIr  ornyure pbrqar p,"rHon
nonKa,rhn ?o cBr-rererbcrBlcr  o rocrdio,rHoir  repve-
TuqHocTli xranaHa Hacoca. Tariyb npoBep(y MoxHo
noBropnrh HecKonbKo pa3 noapcll lto(a B nonocrn Ha-
coca ,rMeeTcr nocTaToqHoe xorliqecTBo ToruIuBa. EuIx
BbIxoA ny3brpeii u3 kranaHa 6yp{brfi u kopoT(nii (Me-
Hee 0,5 c), ro 3Harrm, oH He repMeruqeH. rno Moxcr yxa-
3l]rart Ha H€pa6oTocnoco6Hocrr, Bcero Hacoca, OIHa-
I(o rre cnclyer ytnerrrrLcr norHoMy orcyrcrBnro ny3 r-
peii B r(nanaHe. Ecrr B re.reHrc 2-3
ornyq€H pLlqar py.rHoii no!(aqxu, B MoMcHr, (orAa or-
TQBTTO paH€e nepe(pblroe orBepcrne rxnaHfa (:)1 6elt3o,
nacoca, x3 H€ro norBjrtloTcr cTpyrr TonJxBat 3HaqI,tT)
rll]anaE repMerntren n yreqck npaKrnqecl(x rer.

Ps6opxr, flpoBep(a r c6opKa 6en3nsoBoro Hacoca
neDeq pa r0oproi i  Bbrvr,r I | ,  cHcp),r(  ionnxBHbri l

r' Cstrb noABoAflunii u orso,qrurii 6€H3onpoBo-
qrr  or  urr)DepoB tonnrB oro Hd(ocd.

r' OreepHyrr age rar'ilrn, Kpemlqne ropnyc Haco-
ca- CHrrb 6eH3nHoBhrn rracoc! npocraBliy, uraH,
"fy [pr.rBoJla Hacoca n pelyrnpoBoqH6le npo-

"' Ilporepfirr, cocTorHne npocTaBr{r{ u orcyTcTBle
3HalrnTenbHoro 3a30pa lnranrn npl{-

r' OrBepnyrL Bxsrbr Kp.-nneHnr B€p-
xHero Kopnyca ( nuxHelrY )j cHrTL
BepxHnn Kopnyc (Heo6xo!nMo npe.q-
BaplfienbHo noireTllrr, BtauMHoc no'
noxeHre r(opnycoB).

" 
OrBepH).rb 60rr xpenneHfir ripElu-

xx. cnrrL npo(nalny 6onra, r{pbr[r-
Ky, npoKnaar{y c cerr{ofi OxrLT pa.
npoMlrrL rebnnKy n cerl{y. Ha I(p}IIIl-
Kc Hc Aonyc(arorcr: ]leQopMalrjr, rpe-
Lqnrrsr! c(oJr6rr a r4rffe pficru, 3ay-
ceHulr Ha npn,relaFrr{et noBepxHoc-
rt{. Ha ombrp€ H€ lony
pbrBbr, AedopMaqnr ynnoTHtTcnbrbrr
noecl{oB x lpnnbrpyrouero T€MeHra.
r' Haxarb Bepxnlorc va evKy.qxao-
parMbr Hacoca n, noBeprErBac ed Ha
90o, BEIBecrn x3 f la3a 6araHcnpa
rxro( lraoparMlr, cHrrb Anaopar-
My B c6ope co uronoM r ueHTpanB-
Hylo npyxrHy luaQparMlr.

P{c. 3.5. Bu-

{"rlyAu302): I-

xrarxa;3 ' i r -  J

tr{r! pEuara 6e8"Holoro H
en,oroxo E ru, , r , ,Bn,oq oi i  nno'xo.  i  ropnl-d 6eH,rHo

;r_

- t

Prc. 3.3..[€rutr romBroro Hacoca: i - 60rr NpruM; 2 uan6a ynrornrrelBmrj
I kpbruxai 4 - dtsrLrp; 5 - BepxHdr Kopryc: 6 - lraOparu. s.coca B c6op€j 7 - ffqasqx,
osHrt lFo{nar(ai 8 qeHrpairlar llpyxrnaj 9 - !.xtsnii xopnyci l0 - koxbuo ynrorHx
rq6soeiII -sKcuenrprKj 12 puca.; I I - npyxrHa pLrcara; 14 - ocL pdqara r 6lraHc{pa i
l r  6.r  I . . . rn.  o .urar6a pur"rr  , " r r ' rHxre rr :  l7 -  pLr\ i .  nproo rr ,  t8 -  .por u r ia;
19 tpokialu peryrupoBolsHe; 20 - xpocraB{a; 2l - urran.ai 22 BrFr. npyxnmoi
uraroou;. - so3uparmr npyxrHa pbrcan

Pnc.3.d BH-

(nrA3-969M):



rtaffi L Cucne a nunaqur 5l

'/ Ilposepnrb ,qnadpar-
My Ha pa3plrBbr x rap-
MeTITHOCTE Coe,qrlHe-
HnrlauaEparMlr co
uro(oM (npu Heo6xo-
anMocrn no!rrHyr!
raii(y Ha BarnK€ !n-
aQparMlt. Ilpn o6Ha-
pyxeH n .qeoeKroB
3aMeHlT6 /rrla{DparMy.

" 
flpoBepnrL qeHTpar!-
Hyro npyxusy A aQ-
parMlr: arrrHa B cao-
6oa!oM cocrosHnn
46.5...47.5 MMi noA Ha-
Ipy3Koi 32.. .33,5 H
(3,2.. .3,35 xrc) rrn-
Ha 24 MM

Jar6Hciiruyrc pa36opliy
{€H3nrroBoro Hacoca nporc-
:l{].]firb B cnyrlaei TcrMac-
r i  qepe3 9r(cueH,puIt ,  oc!
Lrn neucnpaBHoii pa6orbr
iiqHoro npnBoaa.

"/ Ilon!3yrcb onpaB(ofi ,
86rnpeccoaarr, ocb p6r-
qara u 6a[aHc pa u3
HnxHero Kopnyca,

,/ CrrrrL 6araHcnp, pH-
qar npHBoaa, peryrn-

6a{ai 22 ' npoMa!(a xorylai 23 - iovyr 16;24 ' tpo6Mi
25 - npoBo;r or rarc!(a na Maccy"j 26 - oan6a 8

Prc.3.6. Tonr{rxHi 6r( I - ronrlBEdn 6akj 2 ' 6onr M8;3 - Dat6a 8T:
4- uai6a 8:5 - Btrrr M5:6- uan6a 5.5; 7 - rarq& ym3arerr ypoBE 6cB!-
Ea 6M 136-,q; 8 - 'ponta.q(ai 

9 - r!y6(a npleMEari 10 - npoMa,r(a: ll -
u raHr t r ! '6KatCl ' \2.q1trHa0.1M):  l2 unaq, Bo"rruHhrr nepen)cxron:
l3 , xoMlai 14 - Bryrxa; l5 - rpy6ka nep€nycruaci 16 - (opryc npo6(D: 17 -
npoua!(ai 18 - MaBx{at 19 - lpobla.qM;20 - uasr u6(ut ronntBonpo-
Bolla {pykaB 6x14.5-2,5, ars8a 0.2 v)i 2l ' xoMyr kleu

t6

J

2€

poBo.nbre an6br Bo3BparHylo npyxnHy pbl-
qara.ocb aorxHa nrorHo cna€r! B fiopnyce, He

a. I]pD Heo6xoauMocrt
3aMeHrrTL lteraru. flpyxfiHa plrqara npxBo.qa
aorxHa I'IM€T b B cBo6olHoM cocrotrlnn lnnHy
27,5.. .28,5 MM.

" 
3a,rncrurE Mecra pacKndnKn 3KcucHTpnxa, ocro-
poxHo oTorrryB pbrlrar, clr 16 ero u npyxnHy
p6r.ra& c axcqeHTpnxa. OcMorpers nerarn. npn
o6HapyxeH{u aeQerooB - EeroaHEIe AeraJIn 3a-

r' nepe! c6opxon Hacoca Bce npo(naAKn u ynnor,
HoBblMu. [ le leq ]cIaHoBi{oi i

HOBbri npo(talox cval
/  Co6paru 6eHrnttostr i i  Hacoc B o6pi i  rHoi  nocle-

IOAATCTLfiOCT'I.
r' nocne c6opxx npoBepnrb pa6ory nprsoaa 6a-

xaHcupa x plrqara pytrHoro npuBoaa. l4x aBx-
, [eHrie, ]or)r(Ho 6bl |b 6e1 pbrBKoB I  JaeqaHxi i .
P6r"ar pyqHoro npnBoaa ronxeH Bo3Bparqarb-
cr r ucxoaHoe nonoxeHne no! netcrBneM npy-
xnH6r npn oTBoa€ ero Ha MaI(cuMaILHym BenH-

r' flepe,q ycraHosxoii Hacoca Ha aBlfarenl, ycra-
HoBxr6 uT aHry npuBoaa B (opnyce ralr, '1106!l
nrocl<rii (oHeq uraHrH 6bu HanpaBre[ x 3Kc-
rreHTpnr(y qp[BoAa,

/  ycraHoBr.rB npocraBxy c npo(naaKaMn Ha
rnnfirL(r,r Kop[yca u, 3a{pennB Ilxi noBeplryrr,
XOIeHqaTHt B:LIl ABxraTeIq Ao MaKCUMaUIt lioro
BbrcrynaHlrt [ITat{ru. flpl4 3roM, nptxtMat
urTaHry I< ftyraqKy npxBola Hacoca.

l l ]  raHr a nonxHa BLrcfyna rb Haa f lpoc-TaBKoi c npo-
i.:.uKoii Ha 1,7-2,8 MM (!nr IyA3-13021 1,2-4,3 MM).

' rz

BenxqrHa B6rcrynaHur nranru pery:rnpyerca ua6o-
poM npoKra,qon. B Ha6op Bxorr{r rpn npoxna.qlt}]: ron'
I ] lnHofi  0.27-0,33 MM;0,7-0,8 MM; l , l -1,3 MM.

&- z+
it 25

r I(AK yCTPAHI'ITI' TETIIT MACJIA I{3-flOA
EEH3OHACOCA?
T€q! Macna n3-noA 6eHsoHacoca Mox€r notBl,trl'-

cr, ecffr ocna6no ero KpenneHlre, nopBanoc! r-IpoKnaA-
I(a uru HxxHnft  r  cr !  aoparMbr, noropo6neHa
nJrocKocTl npureraHr,rr I( npbrnllte pqcnpeAltJecrep€H
xnlr nor!{rncb TpeunHlr B npocraBKe.

Hyxno cn;irr nacoc tr npocraBl(y, nporeperL Ae-
Taru ocMorperb. Ecnn B npocrpaHcrBe Her rpeurxH
r nrrocxocrb npnreraHnq Hacoct He AeoopMnpora-
Ha, locraroqHo 3aMeHfiT! rlpoI{naal{y (n3 napoElr-
la) HanexHo rai{penIr6 Hacoc raiKav .  Ecnf i  nno{-
rocrL np neraHnq Hacoca r( Kpdl I<e pacnpelDrecre-
peH nokopo6rexa, npxreper! ee Ha ropue MenKo3ep-
nu.croro IrrnxooBanbHoro Kpyra. TpeurnHu ! npo-
cTaBxe 3aaejraTb ?noKcr,rlHlrM (teeM. TnIaTenbHo
o6e3xfiDug no!eDxHocr6.

r OqEHL qACTO CTAJI3ACOP'TI'C' KAPBI.OPATOP.
rtA cT 4 fl t| PO\-t bt EKA O14,1 bTPA OICTOtIH ]t KA
TOTIJIHBA HE I]OMOTAf,T. B q[,M Af,JIO?
flo.{rn Bce HelrcnpaBHocrr.r B cucreMe noaaqfi ToIr-

nxBa - or nonaaanrq rpr3u rnu Boar,r E ronnnBo, flep-
Boe - xacaerct 90yo aBToMo6uneii, sxcnnyaripyeMLlx
6on€e nrru ner, fpBB nocreneHHo Hal{anttlBaerct B
6alre rI noroM npoHr.r(aer B Kap6oparop. Eori oH crat
3acoprrbcr kaxIEIe aBa-Tpu Mecrla, qacrat oqucT(a
dnnbrDa ocroiiHnka ronnnBa He noMoxcr. B Tal(ux

-ry.raix 

neo6xoanuo npoqncr rb Bcro cncreMy. Ant
sToro Eeo6xoalrMo cHrTL [rJraHrnolaqn ronnnBac 6eH-

R
Y'
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AnaMsp cMecurenrHon (rMerH_ MM l2 l2 32
Araverp,r"S,i)3opots I 8

22 22 22
11 )2 22

6dnar! t rpoB' ,q roc orBenL Ie.  MM t , : t ,2 :1.2
f lponvcrHJr cno!o6rurr  L a Nrepos. (vr / !  H:

.12511
f ------ 5l l r .5

!!l!l t!!ll!l! t!]]!tllo \oaa
| | 2sot3: f 

-'2so1lr

f -l -:rots T_ r.+., -
AxaMcrp pacrlln.rcnr [aBHort cnqevu_ !t'

,IluMdp xuxJcFor, r'M:

_ ,,,""r"',,".r"y.tr"." T-
Bo3AYrlHoro xorocTofo

xola pacnunrren, tc{opq

3(otsoydt3cpa rraBHori cxqe!6r 0_75 (g 0.95"
3aiop Mex:Iy nnatr(on ! rat(on n'ro(a nDnBola rtr. JN!r3s!x npr troinov or( r'r!r npoccejrbHon racno

trnrBo.ca r(oHovatueoa 510.5 510.5
310.5 510.5 :10.5

.qxaM-p ccxna louxsno.o KrarnH.. vM l .E
Xoo rrnu rul i rFHoro h raI /Ha. Mlr t .2{ l

AraMerp 3Mrilcrofuoro opepgrru 3 cM{nren6tron (aMepe, vM:

5,5{r
ypoBeHL romnBa B florn.Bxcsot (auepe
(or BepxHet nrockocan nonraB(obon kaMeDEl_ Mtr

:2.1,,, ::'li 22,!i,.

Macca noflnaBu s c6ope, r 13,34r

52 A6ho.u qo6mb ",tI!A3',: ynryncnso, pu6ona, n,exfluqeckoe o^ctlneusa ue

rooaxa nlx c Q]t;lbrpa I rurdHr cnnla c xnanaHa. Or- 3xMor: nepeA 3roii npoqeAlpoi HaAo noAorperb
coet[HnB rrrr-rarjrH H npoBo/ra or 6€Eo3a6opHxxa- aK- 6cu]o6aK r Tor! uonposoll,r noa arIrIIIleM aeroMo6u_
KyparHo. crapaqcl n_e noBpe/'rxrb nonnaBK.r r., ccroq- irr, \ro6br ylaxurb rr3 rrj{x j.t6/r. ,ly,rrue Bccro nocra_
Kfi. fi3Bncrtu ero ti oeHioba(a. I oHKUM , A,-rnHfillM BnTb MauxHy B Tinn;di rapax, rAe nd,] pacraer it TaI{.
irljraHroM fiepexalrarE Bca Ton,lrrBo x3 6alia B npxro- 3axoHqfiB c 6eBo6arioM, Heo6xorlrMo npo!)r6 ronr{.
roBneHHyro aMnocrL. llojuo/rsqeii rprnKoji, (oropar BonpoBo/im. An,31oi npoqeAypr,r ryrrue ncnonb3o_
He ocraBr{er B 6axe Bopca, Haqncro nporeperr arro Barb (oMnpeccopt Ho MoNxo o60ilruci r npocruM na,
OaKa. CocoM.

KAPBIOPATOP
Kapdnrumopbt K-127, /i- /J.1,{ ,l If- tJJ o,'lHoxaMep- xap6 bparopa K I 3 3 A x 3ro1 o B! r b i rponjarry r.on_

HbIe, nByxAnOOFopHbr€. Beprn(Lqr,Hbre c na,rarcrul{M ljrxHon 1,j...2,5 MM x3 napblrrra x npocraBxy ror-
noro(oM BenrunnpyeMoii nonraB(oBoii KaMepoii. Oc- rrnHoii 9...10 MM.
nolHbre rej.Huuecltne IaHHbre Kap6rparoloB nprse4c- Kap6nparop K_I33A or (ap6roparopa K,l33 orxri_
116r B rr f f .  J I  """ ," ;  ^ , ; . ,^ , ; , , - . .  . , . . , ,^ . ,^

. _{," ycranoB* *ap6ropalopa K-r33A BMecro 
- 

13ilTfi"y;?1#_;:::11]lHH;*:'ff:ijfi.#
127 Heo6xolnMo no nprcoeluHuren;HoMy OraHqy oro xranaHa u:r:rexrpcxnoro 6.lroxa ynp"ir"uu".

7 a' tuqa 3.1

. Pa36opKa, npoBepxa n c6opRs *ap6nparopa
Kap6rcparop nyxHo pa36nparb ocropo^do, e1o-

66r He noBpeAhrb ;leTarr B cnetyrcqeii nocjrc,qoBa-

" 
ornepuyrt npo6xy cer'{aroro rbrlrr,rpa n BLtsyr!
annbrp;

/ cHsrr prl.rar r BlrHyrb rrry xranaHa cronroq-
norl BeHTurqrlnu l,3 pHtrara;

'/ orBepgyrb Bunr:rt r(penrulr€ xpLlruKy nonraB-
koBon (aMepbr nopnycy;

'/ noanars xpuuxy n ocropoxHo nosopaquBar ee
B cropoHy pacnoroxeHrq rrrll Marbrx o6oporo!,

BHrecTli xpbtur{y c nonrasKoM li3 xopnyca no-
nnaBKosot KaMepbr;

r' o,rttorpenerro orcocgnnnrs Trry Manbrx o6opo-
TOB Or pbrqara Bo3lylnHon 3acnoHnx;cHrrb npo-
xrajlI(y;

r' orseplrlt lsa sNHra, fipenrlrtfie kopnyc nor]raB-
Kolot r(aMeplr I{ (opnycy cM€cnrenErroii (aMepH.
I,r oTcoennHr{TL (opnyc c\recr.rTe.rbHoi KaMepr,r, oI-
HOAp€MeHno HaXnMar rra nnar{(y npnBo,qa ycrro-
pmejrEHoro Hacoca; cBrrb c€pLry co urToKa npu-
Boaa yc(oplrrenbnor.o Hacoca, cBr3llaabqyro
II1TOI( c pbruaroM ocn apoccen6Hoi 3acrroHxn;
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v BbrHyr! lnrox npnBo.qa ycKopnrenhHoro Haco-
ca EMecre c rl'raH(olr lr nopmHeM x3 r(opnyca H
cHqrb co Ixrol(a Bo rBpafHyrc npy)nr{Hvl

v BblltyTt 3 XOJ1OAUa yCKOpr.rTentHOrO HaCOCa
cTonopHoe (ojr t r Io Bo3BpaTHoro f t raf laHa
(non63yrcb n HrleroMl u, nepeBopaqnsar xop-
nyc nonnaBkoBoii KaMefbr. )aanfiT6 o6paTHBrfi
KraraH (rJapu( O 4 MM), orBepHyr! ronnnBo-
rloaroarrrlxx BnnT u cHqrb pacnhrnnrer'rb ycno-
Dr{TeJlhEOrO XaCOCa:

' n3 xpllrrltu norrnaBxoBori xaMepbr BHrePrryrl
Bo3ryrxHlrx xxKreP xonocroro xoAa;

r' Br,rHyr! ocb norrnaBox (pnc.
1.7).  

' { rny 
BMecre c perxHoBoi i  }nnorHHrenbHon

5
6
7

Pxc. 3.7. IlonruoR c roDrrlruM Mffaf,oM| I 'ro,naBok:
2 - BErcoK !r, yqanoBM ypolxr; 3 - orpattremer6 xola no-
nraBxai 4 - ocE nonnaBKa: 5 - ce&1o xranaBa noraq8 lotltba; 6 -
xprura rornaBxolon MMepdiT- q.ra (narana no,aact toun-
Ba; E - ymornurdEAa, pBrso8ar uan6a

uan6on n Bbr-

qn Tonr Ba;
/ ur xopnyca no-

HyT6 npo6kL

HOrO *!t{repa:

Hyrb rraBHbrii,

,1YulH['Ii xlrfi-
repbr;

npo6xy tr  86r-

oHHyo rpy6lty;
w BrBepHlTb Kra-

'Ipoxnaal(y;/  t r3 (opnyca

fiyTb peryfuipo-
BOqH6I '  B' IHT
ABTOI{OMHOJ'

(ACXX); cgqrr

rrplrHvaurenb-

xoaa (?nxx);
B6rHyr6 pacnLr-

xrknepoB Hyx-
gO NOJIL3OBATF

Prc. 3.8. Xapo'oprrop I{-12? (no 10.82 r.): 1 -
xpo.laB(a kap6sparopai 2 - Kap6oparop K-12?i
l' trnyu€p rotrrrBono,rBosnllnt 4 - rpoMa!(at
5 - ratM ME: 6 - uan6a 8 crodopsa4 7 ' undt6ta
xporneHm kaD6bparopa; 8 - npoMar(a dnaHtra
{ap6Dparopa ! ryoluEnsa ryeMeqrr Eo3ayr-
Horo ONBrpa

P'c. 3.9. rtllooprrop It-133A (c 10.82 ..)r I uny-
uep ronnx8onolBolrurnnj 2 - npoMarxaj 3 - (ae
oFparop K l3lA;4- ran(a M8;5 - uan6. E clorolF
sarj 6 - npoMarrcdranua (ap6o!'aropa; 7 - rnltL
ka (pennersr (ap66paropai 8 - npooaBe (ap6c
paropa

hrc.3.l0. Xopnyc cM€crre${ot nMep{ ftrp6roplropa K-133A: I ' B,im M4: 2 - uaf,6.; 3 ' Brm pery-
r{poBoqrir i ;4-npoxra,cxai5 ' (opn}rperympoBoquoroB!!ra;6-Mnnxsra;7-ran6aonopxarrE'
npyxrmj9-Brmperyn, lposoqHlt i l0-pacnM{.enr; l l -Bsmi12'(otsuo0lM-006' l4 l -3 i13-BtAr
perynrpoBoslrnj i4- uat6at 15 ' @6i 16- paqu npoMex}{ocHHt; I7 - BryrM rpoMerqrosroro plsarai
16 - ranrci 19 - uat6a; 20' ua*6aj 2l - prqar 22 - (optryc cMc'jM.fion raMepE; 23 - 3doHxa rpocc€nt'
larj 24 - .trnr M3; 25 - Bre ynop ,26 - uan6^;21 - uan6a; 28 ' uaii6a; 29 - pred l@rx o6oporoBl
30 - pErcdr; 3l ' pdqar; 32 - uan6a;33 - ranxa

to tit ls
6d@
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_ HHM}r orB€pr(aMu, rIT066I He norpeAnr! nx);
v TrqalenlHo rlpoMbrTE Bce neTalfi.

f lpx rF,1 , ruk 06 nhHbr\cvoIncr6r\  crro)r ieHxr Ha
aeTanr{ cjreaylar npoM}rTb xx aqlEroHoM ,irx pacrBopr-
TeICM &I9 HuTpOr(paCOK, Anr qxcr(n xxl{nepoB MoxHo
nor63oBarbcr 3aocrpeHHoii !epeBrHHoi naroqxoii,
o6ntrHo cMo'r€HHoi:i pac'rlopxTeneM. flpoMllrbr€ !era-
Iu rr rcHZUrbr r{aP6ropaTopa npoAyr} srarrrM Bo3,qyxoru.

Illrveqaxne. He !onycNacrcr npoMHBar6 rorlnrB-
nu! (ranar aufioxoM rn! rrpyrrMx paoBoplrenr\rn
Bo.rr6ex-aH']e pdlp)ue rq )  nnorHr re rhHot pe.rH.-
Bot uato6l. LoBepuenHo uc.qonyorMo norB3oBarB'
rq f fq qrcrTl , |  ) r  hreDos nDoso roKon. rdxc !qrNon.
Ha Mp6Dpaaope K-133 c 1.01.85 r- Manas crorsoq'
Ho, acHtlnrltnfi He yffaaa!- /r

I(aMepbr! 3a3op coorBercraelrHo Be aonxeH npe-
Bbruarr, 0,25 MM n 0,06 MM;

" 
uttoruocrr, nocaAxu xranaHa BeHTlrrtq{lr no-
nnaBKoBoi i  ka\repH h lHe'-r) .  np Hef lnorHoi

_ nocalne Kra[aH B c6ope HyxHo 3aMeHrrTb;

' xoHycRyrc fioBepxHocrl peryrxpoBoqnoro BriH-
id lg ACXX u Ln"naHa 24 c{(reMbl rl(oHoMafi-
3epa npnrryA[rejrLr]oro xojrocToro xoaa
(3nxx);

" 
xonyoryro nosepxHocr6 pacnLrnnre.qr ACXX Ir
nJIOTHOCT! ero noca.qxrl B (opnyce cMecurer6r{ox

'/ AuaoparMbr 3[IXX n inenrpoMarH{rnoro Kra-
naHa 21.

Prc. 3.1l. Kopnyc m,,"rdro8on MMeDr Rlpobprropa K-133A: I - npo6-
Ei 2 - npoMa,r(ar 3 - xrtuap: ,! - rraBHlrn roulBsErn xrsepi5 npo
qaftai 6 - npo6xa; 7 - uro( trprBo.qa r(osoMatuepai 8 rpyxusa; 9
nopueqri l0 - uat6ai I I - nJ,txwai 12 - Banpasnrnuar co uroxov; 13
ran{a yLraHoBocHar: 14 npo6Kat 15 - (on6uo oonopnoe; 16 - nrapu(j

or-- r Jf/.ta,t4 +_-25 lY-yz

flpoBeprrii

'/ non;rasox Ha repMerltr-
Hocr!. IIpx Heo6xoArMoc-
ru naii(t nornaB(a npu-
HtTb coorBercrByrorqx€
Mepll npetocropoxHocrn
!o m6€xaHxe B3pbrBa na-
por 6eH3xHa. [ocne na]i-
rit{ Bec nonraB(a lorxeH
6Hrb B npeaenax 12,6. . .

, 14,0 r;
Y TEPMETNqHOCTL TOIIJIIIBHO-

ro (nanaHa. Heo6xorn-
Mocrb npoBepr(u Bo3Hst{A,
er npn neperuBaHrn 6eH-
3r.rHa (re'r! 6eH3qHa qepe3
rrrron yc(opuTenbHoro Ha-
coca Il )lpyrre r{ecra) r{nu
yBenuqeHHoM pacxoae 6eH-
3xHa. npfi Heo6xoAr'rMocrn
3aMeBsTb yrrnoTHnTerb-
xylo pBnHoByro nlai6y }l3
cneqf ianbHot pe3nHLr
CKY-6 nnr ronrr.rBH6rfi
uarin r c6ope;

nepeMerqeHlrt
noplnHq ycxoprrenlHoro
nacoca B rlrrnHlpe xop-
nyca nonnaaKorot xaMe-
pbr, nepeaBuxerme ero aon-
xHo 6brr! cBo6oAHErM 6e3

r' repMern'{Hocrl xranaHa
r onnx! on oar oar u{e r  o
BnHTa rI XtafiaHa 3ltorlo-
Man3epa;

r' nnorHocrr, nocaAxl,r Kra-
r la ia 3I<oHoMai i3epa B
ps66e Kopnyca flonraEno-
Boii KaMepH; 3aTixxy BtH-
TOB l(penneEnr apoccenL-
Hoii lI Bo3AytrlEofi 3acno-
Ho( x ocfi, npu Heo6xolx-
Mocr! [oarrHyrr u o6ra-
TeJ ,HO paCKepHUTL ux;

r' npuileraH{e Bo3aylrrHot
xplrnlke no-

nraBxoaol l  KaMepbr l l
apoccen6Hot 3acnoHltn K
{opnycy cMecrrerbHot

I

ffi
$Hll
:€bl

,'9"'

'6.6" JJ

?6-"

7 Kopnycnanam noAaq! ropbqe.o;8 - qporna.uxaj 9- rrox;10-unrnHr;ll,uat6a; 12 -
6omr 13 lBrrar rylBola Bo3ayuEon 3dnonxx; l:l - npyxrEaj 15 rpo6(a ouB.pa; 16 -
ryosa!(ai 17 ' cerM OuBrpaj l8 - x!!ll{a nonnaBxoBoi rcMepbri 19 rpy6m;20,M.naH
pa36anaHcrpoB(!; 21 - rnaEE6ri Bo3Ayu!6rn xr(rapj 22 - Bo3Aynnar 3acroHxa; 23 oc6
nonnaBrcj 24 - uaii6aj 25 - Brsr M3; 26 - roruaBo(i 2? - ycrasososrar ratira: 28 uat6ai
29 - Danoail0- npyxlfiaj 3l - rrraj 12 Brynka

t4& ca; 21 - rpyxDHar 22 -

27 BrHr M4i 28

Srr
trt
&-zo
tl
&-?t
6-zr

*-?/_28
.\?9

,iYP ffiF*', lrlN '-t2/l...-;-,,1 l E'.:"T', 4(2)=; l1f"
e-' \L:"'- I lt
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I'.,a6a III. Cucnew n na' r f,J

Ilcranx, npnllle,qnJne B rrero.qrocrh - 3aMeHrrb. Kali
IpaBnno! rpe6yror 3aMeHlr Bce npornaAr r,

Kpllnrlia nonnaBxo8ofi xaMepbt co6par6 B nocjre,to-
BsrenBHocIu. o6DarHoil Dlllj6oD{e. nDx 3ro!r:

'  Bo3!yrxn' I r  xnRlrep xojrocroro xo!a
BBeprbrBarL 6e3 rrplr'lloxcfifir 6onrrnr x yc -
n ui i ;

,' s cry'rae :ar'reHrl rerarei{ nonraBrioBoro Mexa-
Hx3va n.nu, cctx !  3{cnnyaraux{ Ha6lro4a-
nnc! neperxBbr xap6loparopa, npoBeplirb npa-
BXJIbnOCTb nonOXeHr'tt tOnjlaBka oTrrocnTetr,-
HO firjlEr rjlanaHa; lTO nOIO,ttCHfie OnpelleJtter
ypoBeHb ronnxBa B nonnaBKoBoi i  I {atr lepe } j
nperBaplrrerbno ycrarraBrnBaercr B pa3Mep 39
Nrlr. I{ar( nor{a3aHo na p{c. 3,7 noilrn6aHqeM
r3Brqra,  I IonraBoK npu 3axpl l roM rr la!raHe
t(or,(eH pacaonamrbcr ral{, .rro6br npoaonb-

Ha HeM 6blnn naparn€nb-
pa3!€Ma npn nep€BepHyrolr

I{prrllll{e. O.qnoBpenenrro c arnM neo6xoanMo
nyreM no.qrn6aHnr orpannqnrerr  xoaa no-
njraBKa ycrarrorxrB xojl nrnLr xnanana no!a-

1,2. . .1,5 Mir .
Ipxueqrrne. IIe,lonycMn

(oM Ha urny knaraHa !p! pe.yndpoBke )roBH, ron-
nrBa B nonraB(oBon (aMepe Bo !36exaHre noBpcr{rc
x!r ynrorlurcr!Hoit pcruoBon (in6Lr.

Kopnyc nonnaBKoBoi:i r{aMepbr c KopnycoM cMecn-
:.rbHoii xanepbr co6parb B nocr€aoBarenbHocru. 06-
.rrHofi pa36op(e, npn rT oM:

r '  xrxrepbr 3aBeprr,rBarr  6e3 6oibnlnx ycr-
nnI];

r' o6ecneqnrb Haaexrrocrr, ynnorHeHnr B Mecrax
ycraHoBKn npoI{na!oK;

/  nposeprru npn no.rHocrbro orKpbrrL 'x . rpuc
cenbHoii 3acroH(e 3a3op Mexxy peryrupoRoq-

(rxro(a npnBoaa r{nanaHa
3r{oriorran3epa n rrroxa noplnHr ycKopxrenb-
Horo Hacoca) n nranxon npuBoaa. Ha lnro-
I{e noplnHr yc(opxrer
3op aonxeH 6brrr  1,5. . .2,5
npxBola 3KonoMai i3cpa 4,5. . .  5,5 MM.3aOnI{-
cupoBarb nonoxeHre peryrupoBoqH6rr raeK
o6xarneM;

'/ ycraHosrrr! co6paHHyrc r{pblxlry nonnaBrro-
Boii I{aMcplI, noacoexnHnB rrry lrarbrx o6opo-

Heo6xoanMo 3aMeHxT6 lr ynnoTr{xrejrr,rryrc npo}ijla!-
I {y KnanaHa,

3arcM cncxyer npoBeprir!:

'/ npou:so,qurenrnocrr ycnoprrerlHoro Hasooa,
noropar 3a 10 pa6oqnx xa,r(oB lonxlra 6HTr, H€
McHcc6cMr;

'/ s:arvrroe pacnojroxeHre Bo3IyUHofi lrlpoccenb-
Hoii {:,cnoHol{. IIp no.rHr._rbru €l{phrloii sol-
nluHon kc, loHl ie H rop vei+(!)  creHKo (Mc(r{
renbnor'i (arlrepBr x,tpoccenLrrofi 3acnorr(oti lon-

. xeH 6brrr 1,6.,.1,8 n0r 0rpfi Heo6xo/uMocr! yc-
TafiaBnsBaercr no,qrn6aHneM rrrll MaJrLrx 060-
poroB).

' /  uaqaro orxpcrrrq ktanaHa Besrf i rqqan no-
nraBroBoi i  kaMcpbr aoj lxHo 6Brrr ,  npu:]a3o-
pc Mcxry creHI(ar{x cMecnrenbHoil ra epH n
.upoccenbHoi i  3acnoHI(oi i  0,6:nM. f lpu 3r 'oNi
3.r3op rr€xly pbrqaroM npnBora I{nanaHa u
pl lqaroNf npq!oaa ycI{opnrerbHoro Hacoca
aonxen 6Err!  re 6onee 0,3 MM. On ycraHaB-
nl lsaercr nepeaBxxent{eM rrrn B ynlxax pbr-
qara n oxkcupyercq o6xarHev xBocroBnna

ocoEEHHOC'r'I,t KOHCTPyKUTTT{
CI'CTEML'I III,ITAHIT'

ABLITATEIq MEM3-25-20
(aBroiro6unh,{yA3-1302)

CscrcMa nHraHnr ,qBxrrrerr MeM3-245-20 Bl(rrc-
qaer: ronnuBrrr,nl 6a(. 6eH3o ryy6onpoBo.qH, 6emnHo-
Rb'n dHnbrp, 6eBrHoBbrii Hacoc, Bo3rylnHlln Our6ap,
kap6bparop. MexaHtr3M!l ynpaBncH, xap6rcparopoM.
Bnyc(Hon ,r BHnycltnon (ornenropbr, y(a3arenb (o
rnq€cTDa rorurfisa B 6ake c /ralq!lr(oM.

ToflrnBnb'n 6ar (pnc. 3 13) ycranoBneH caa/rn non
nonoM aBror\Io6unr u (penhrcr rper.{q 6onraM n kporr-
lnrerlHaM. npnBaperrl'rr{ l( no}r*ieporry ri nony (y3o-
Ba.3annBHar ropnoBnHa (pennrar I (  ror(y,  np{
Bapenrror ly I r  npaBoi 6() I roBxHc aBroMo6nns rpeMt

To' .  r rBHhri i  nJh (ocn HcHLropnoB Hoi iper rro-
B M rnxanroM, sakpcnjreHHHM /1ByMr xovyraMr.
3aKpbrBaercr 3annBHar roproBnHa npo6l(on. B ca
Moi i  BcpxHei l . roql ie 6axa npnBapeH narpy6ox &rt
yaaneHrr n3 6axa Bo3:tyxa npu 3anpaBnc lonnrrBoM.
Bo3AylnnLr i i  narpy6o( cocl , lHcH mraHroM c Bo3-
AynIHoii rpy6Koii na 3anuBHoii ropnotsrne xp€nnr-

FeH3EFoBr,|fi Hscoc anaoparMeHHo-ro rr{na ycra-
HoB reH Ha 

' (opn\Le 
nfxBo ra racnF re rr  re rr  c neBoi l

cropoHir aBnrarenr 11 nMeer cn€ayrorqle ocHoBHlrc rra-
paneTpH:

'/ Ma(cnnranr,rroe taBreHxe 6eH3xHa - 0,022...0,03
MIIa (0.22...0,30 xrc/cM);

r' pa3pcxeHxe BcaclrBaHnr - 2...2,5 ri Bor. cr.:

' /  npou:no,:rre;rrrrocrr ,  -  60 n/ ' {  npu qacrore

BpaqeHnq xonenqaroro Bana lBnrarerr 2000
MnH I (06/ MnH).

npnBoa nacoca ocyqecrBrrercq rl(cqelrrpnl{oM Ky'
naql{a-6orra KpenreHnq lnecrepHn npnBo/ra aarlr{na
pacnpe/]ennTenr 3axurar{fi r.

. KAK qACTO HEOBXOAIIMO TIPOIT3BOAI'Tb
Ptrf}'J]I'POBXY IIOIIJ]ABI(OBOTO
NIEXAHI{3MA?
O,lnH pa3 npaBnrbHo perynxposKa

ionilaBrioBoro MexaHt3\14 coxpaHreTcq Becr,rra,qonro.
rpylnarcb, qaue Bcero, no npHqnHe Hca[kyparHoro

o5paueHxr co clHroii kp'rlxroii, a ra(xe BcrcacrB,rc
ecrecrBeHHoro n3Hoca Tpyllllrxcr 

^eranex 
MexaHmMa:

r]IOpHOTO fiOHyca rrnbr. ee ce;rna. Bblqxa I'l ocu ItpoII-

A npoBeprrr,  ycrarouxy nonraBr(a cneayer
BCefna rrpn 3aMerc nonraB{a rru nronrqaroro
KrarraHa, npu 3aMeHc tsr 'orrhqaroro f tnanaHa
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Ptrc.3.13. J(dur cncreMr nmaxrs (Mp6bpfop 2108r-1107010): I - xap6bparopi 2 - una!. ( saxylLr (oppcmopy;3 , unaE.
loraen ronnuBa k (ap6'opdropyj 4- trpoealxa;5 - npoKlarkai 6, 9, 22. 26 - xoMtTrr T - Hacoc tonixBnlrn:8. lt- unaqrr nolarx
roo,Ba ( roarrBEoMy lacocy; l0 - O{rlrp rou(on oeDcrxr ronnrBa; l2 , dpoMa!(d narcrru; I 3 - rarqrx ypoBnr 6emn@r l4 - uraHr
ccltrrren6E ni l5 - BemumqxotsAdr rpy6o: I6 - kpoxureii!; l7 - Ea(oHecllk b€Hrrnrunoflson rpy6kr; l8 - rpo6(d rornlBHoro
6aEi 19 - drad. Bo3xyruHlrt: 20 - rpy6ra sarqBuarl 2l , uryr{a; 23 - uram sanqBHoii rpy6(r; 24 - ronrlBE6in 6.kr 25 - unaHr
coel'rnrqBErt;2? - rpy6xd p€qrpxyrrqllj 28 - npooaAM yrro rBrftnMari 29 - rpooaB(ai 30, npoxna,nxa p€rympoBoqqarj 3l -
r  .dc rnJirx peurpk)nqu," .  J2 -  onnnuocoopHr(

KAPEIOPATOP(j IyA3-1302) uMeerc6araHcnpoBanHyrononnaBKoByro(aMepy,
I{sp6bparop AAA3 21081-1107010 sMylr,cnoH- cncr€My orcoca KaprepHhlx ra3oB 3a Apoccen6Hylo

Horo r l r f ia!  AByxKaMepH6ri i ,  c nocx€aoBare$HlrM 3acnoH(y,  noAotpes 4poccenLHot 3rc.noHr( ncp-
orl{pEtrreM lpoccenbHbrx 3acrrorroK. Kap6Fparop Boii KaMepbl. 6noKnpoBKy Bropon KaMepH.

xap6roparopoB 21081-ll07l0 $ 21081-11071-10,
Ta6tu4a 3.2

aHaBrrraaeMhtx I|a !B farenn MeM3

I

2108r-I0710 2lffil-llo7l-10

cvecmerlHot ean€DLr, ns

Map(rpoBM romr*oro



ha6s III. Cactne.xa numanut 5/

npodotu$eque ma6nu4ht 3 - 2
2l0al-lI07l0 2lfir-11071-10

I tr I II
asaMrm Dacnhurf e"qr, vM l
3koHovatrp Monrsodqa D€xrMoB
MaMrDoB@ rourBEoro xrxriDa 35 35
Yc(oDren!$u M@c
uaok, oosia Dacnburrdt 35 l5 40
Iloraqa ra l0u!uo!.cMl
T"tr nyc(oBoro yqpoiicDa C pyqE6rM ynpaBreE eM

aorayusofi sacnoHxr, MM 2,710,2 2.0 2.0
lldoku@BM snae[a inDaMehD loo(ctntrloir !cnu*o( M{ 7

l , l l_:
ronrua oT Boscn Do*m nonnddoei xaMeod. nM 22.5!l

,lsaMqD orreDcrrr rron;ca 1,80
,rtraM4p orB€pq.rr neD€nyc 0.?0

seHrnnr'rq{ KaprpajMM 1.5

Cnflrne n ycraHoBna xap6roparopa
CHrrne n ydaHoBry BlrnorHrrb 1016r(0 Ha xonoa-

ror{ aBI{raTeJIe,
npu cHrrrn Kap6Kparopa Eeo6xo4lrMo npllAepxx-

Bar6cr cneAyrouero nopraxa leilcrBni:

/ cxxrh Bo3AyuE6rfi OxnErp;
v oTcoelltnfiT! oT npxBoaa Apoccen6fillx 3ac'Iotlox

rpoc ,r Bo3BpaTHyro npyxuHy, a Tar(xe orcoe-
4XHUTT OT Xap6ropaTopa Trry X O6oro'rrry Trrn
npr.rBoaa Bo3ayruHoi 3acroHr(n;

@w)\

I
Pxc. 3.14. Aer''r xpsu$ Fp6bpraopr I -

drp,6ok no,raqr ronnrBa, 2 - narpy6ok cnrM ,,
DtuHBaj l - kprdkx kap6bparopai 4 - rour8 a
B!fi 0nn6rpt 5 - Do3lyurar 3acnoDfta; 6 - ocb
er.qlEBoii 3acno (n c prqaroMj 7 ' l|rrprx S!('
€qln phrcara ynpaBne tr fm,qyvrson 3ac!on'
rct; 8 - pbrear ynpalrenn, Bo3dyrrrHoi 3acroH-
roni 9 - ocE pr{ara;I0 - Bryn(a kp€nner r rrM
rprBola Bo3aymxot sacroHkr; ll - !.orLqacii
sanas; 12 - ocb rouaBka; 13 ' nomaBox; 14 -
upoMaa(ai 15 - llaoparMa ryc(oBoro yoponqBa @ uroKoMt 16 - ryyxrn4 l? - perynlpo8o,illt BrBri
)qponmai l9 -.omrBEBn xrudp xorMoro xo!a;20 - 3nenpoMarutrHtn 3anop{dt ManaE

o

$
o
o
0,

18 - rpduk ryc(omro
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'/ orcoelrnurr, or r(ap6bparopa ?nexrpreccrne
npoBala 3rioHoMaibepa npxHyrrrenEBoro xo-
lrocToro xoaa;

'/ orBepHyrb raiixn nperrneHnr Kap6loparopa,
cnrT6 npoMexyToqHErt prlqar npnBolla ,tpoc-
c€rrhHr,rx 3acnoHon! cnrrL xapbrcpaTop x 3ax-
pbrrL 3arnyrxKor{ Bxoauoe oTscpcrtre B[ycfi Ho-
ro rpy6onpoBoAa.

Vcraronxy xap6rcparopa Blrnorllrrrr, B o6parHoM
nopt!Ke. fleperr ycrarroBKoii npoBepnrb nnocI{ocrHocrr,
n qncTory o6pa6or(n nnocxocTlt coc4xHeHnr Bnyc(-
Horo rpy6onpoBora c (ap6roparopoM.

He lonycxaercr KpenneHfi€ r,r noArrrriBaHqe rae(
xpenneH r Harperoro xap6rcparopa.

nocne ycrarroBKrr orperlnRpoBarr npuBo/: ynpaB-
,eHxr nap6roparopoM, a raKxe xorrocroii xoA nBrra-

flpxBor ynpaBneHUr (dp6rcparopoM rorxeH pa6o-
TaTL Oe3 3AenaHnn.

Pa36opxa (ap6Eparopa npor'r3Bo/turcr B cneryro-

'/ BbrBepHyrL BuHT u cHrrb 6jl0l( noAorpeBa cMe-
cfirenbHoii riaMepbr (ap6oparopa;

v BlrBeprryrr, B,tHTBl l(penj1eHxr Kprrlnltr{ xap-
6loparopa n ocropoxHo cHqr! e€, .{T06}r He
noBpcAxrb npoxnaAky, nonnaBoI( ,  rpy6xn

H r(pe\o-rHon cuc rev Lr BroPon

Pa3o6parb I{pHInxy xap6bparopa:

"/ ocropoxHo BlrronKHyrr, ocb nonraB(a l'l3 cro-
ex ll, He noBpelnB r3brqxoB nonJIaBI{a, cHtTE
€ro;

r' crrqrL npoKnanKy xpbrxxIr! BLrBepHyrb cearo
nror lqaroro xnanasa, orBeprryrE narpy6ok

J4

PN
@a

Prc. 3.15. !eru, koptryc. k.p6oparopa: I - (p4r(a r(odoMan3epa MomBodlbri p€xxMos; 2 - r{aoparMa i(oHoMatuepai 3
ionn,BHoi x(xnip 3(oHoMan3epai 4 - qana8 r(osoMatu€par 5 - (opnyc (a!6bpdropaj 6 - o6parHur sana! y!roprrenrHoro
Hacoca;7- pacnHxrrer! lc(oplrenhHo.o racoca c sanaHoM nolaq! ronnuBa;8 - pacnurrrerlr 9 - rraBHle Borat uHde x"{nepbr
c ?MynrcHoEsFMr rpy6raMx; l0 - rnaBrue ronrrBEde xuxndp!; 1l (poHFenH KperreMr oooroqM nf! (puBo,ra BurlJuHot
racnorrri l2 - perynrpoBocHb,x srrr Fropor xavep6r; l3 - cronop pefyfupoBoqHoro strHra; 14, Konnaqo( croropa; l5, pefyJ,lpo,
BoqHLrt BrHr npror{pdBdHtrq lpoccen^!oii ralroHX! trepBot (a!epd; I6, cexrop tnpaBnesrr apoceiLHdMk 3acnoHnMri l7 ,
ptca.6nontpoBru Bropon (aMepri 18 - npyxrsa pNsa.a 6no(spoEk!; 19 - ocL lpocccn6non 3acnoHM sropon (aMepb': 20. 2l -
,]poaefurrre 3acnoskn Bfolot q nepBoii xalep:22 - ocL rpoccerLlot 3acno{kr nepBoii xaMep6r c prsaraMr np{BoAaj 2l - *.nyd-
m pefyrnpoBolnoro BrHra (cocraDa) cMecrj 24 - .o3BparEar npyxrHa p6'qata npuEbra,rpoccenEsoi iacroHo Diopon ev€pbr.
25 - peryrrpoBolHHn Btur (aqecrBa (cocraFa) cMecr xoroooro xolai 26, pd.ynrpoBocH!"i Btrtsr Konsqeds
xo,qa;27 - yeKprq4Mn rpoBo/r (oH€cHofo sLiuocarenq rKoHovatrepa nprHy]rr rei6Horo ronocroro xolai 28,6roft nolorpeBa
(ap6oparopa; 29 pErqar nprBoAa yc{oprren6tsoro sacocaj 30 - npEuKar 31 , Alaopd.va yc(op{rerEtsoro sacocai 32 - (ynaqok
trpuBora yc(oprrnrtsoro Eacoca

@
28

6

ffi@u:'s"

?1

2t)

"q,
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noraqn ronnn!a I r  BbrHyr!  ron. ' rnsHbrx

Olrnbrpl
r' BdBepH),rb r(opnyc c ro+trtBHoro xr{Knepa ro-

nocroro xola c 3ne(TpoMarHI,rTHLIM 3anopnlrM
KnanaHoM it BgrHyTl xt(rep;

' /  BlrBepHyrb oc! ,  BlrHyrE nlapnx c npyxu-
HOi.  Cdr r6 pErrrai  ynpaBneH q 3o I  ryuHon
3acrroHI(oi ,  oTcoenxHurL npyxnHy pblqara
ynpaBreHxr Bo3] lynlHoi i  3acnoH(of i ,  f lpu
HCO6XOIIUMOCT'I  BLrBeprryrb Bl iHTbr Kpentc-
HUt BO3!yI I ISOt 3aCrOHXU, BbrHyr6 3acj loH-

r' pa3o6parb lraQparMeHHoe ycrpoi:icrBo, cHtB
xpbrrxry B c6ope c pcrynnpoBoql{blM BnHroM;

r' BlrHyr6 npyxrHy n auaQpa.My co rxro(ov.
Pa3o6parE (opnyc xap6rcparopa B crerynureM no-

r' cirqrb I{pllul{y ycxoprrerlHoro Hacoca c p6lrla'
roM tr .ltraoParMoii;

/  ssrxytr  pa.nHr re, l  !c ' (opr ienLHoro rracdca
pacru,rnnrenx nepBoii x Bropon xaMep. Pacn6r-

)1ume,1u ycKopumerTbltozo tncoca eblHvvamb mot6'
Ko 3d kotn):t pat bnuma1r:

r' orrepHyrb rai(y ocu llpoccenhHoi 3acroHXu
nepsot xaM€pbr, cHrrb (ynaqoK npuBola ycxo-
pxrenbHoro Hacoca fi Haji6y;

r' BHBepHyrb BtHr IrpenrreHxtr cHtrL sllexrpn-
qecltnn npfiBoa c pcrymrpoBoqHoro BnHra xo-
ruvecTBa cMecI,I xoJlocToro xoaa g BEIBepHyTb

" 
BbrHyrb nnaclMaccoByro 3ar"rylnry n BbIBepHyrL
perynnpoBo,rHlrii. BxHr naqecrBa (cocraBa) cM€-
cn xorocToro xoaa;

r' cHcr! Kpbrnxy 3(oHoMaibepa MorlHocrHblx pe-
xuMoB, AraoparMy n npyxriHy;

r' grrgepxyrr ronnusfibli xnxndp 3xoHoMai:hepa
MonIHocrHbrx pexnNloB;

/  BlrBepHyTE rtaBH!re Bo3AylxHbre xuKtep6l  c
3MynLcionHrrMx rpy6I(aMx x rnaBHbIe ron-
rnBHr,re xr(nep6r ruaBHrrx ao3r{pyrcru,rx

flpu neo6xoauMocru: BlIBepHyrE BIrlIrbI Kpenne-
H r ApoccerbHoii 3acnoHI{u nepBoii I{aMeplr. cHtrL
3acnoHr{y n BbrHyB oc! B c6ope c pbl.{araMx nplrBo-
na. CH'B cronopHylo uai i6y r  BbrBepHyB BriHrbI
I(peflneHnr /lpoccerbHofi 3acnoH(u BTopoii (aMepbl,

cHrTE 3aCJrOHr{y n B}rHyrb oc!  3actoHkn. Bl lHyTb
noAlnun'lxl(x o€en .qpoccerEHLIX 3acnoHox nepBo]l rl

cearra He ,qonyc-
Kaercr DoBpexleHui, Hapyrnarcunx repMerrr.r-
Hocr! firanaxa. K:ranan .qo:rNeu cro6oano ne-
peMeularlcq B cBoeM rHe3ae, a uapu( He aoJl-

Heucnparnuc Aera:rn :avexrrl

I{p6rlnxa xap6loparopa:

'/ oqucrrrb or rpr3n u MacJra Kplrnlr(y, Bce orBep-
cTnr ll (arraflbl.

/ flpoMHrs r(prrl]lr<y e aieroHe nnr{ 6eH3uHe. npo-
ayrL oTBepcrxr n Kallarlr cxar6lM Bo3.qyxoM.

r' OcMorperB ynnorHrroruxe floBepxHocrn I(pblrn"

!' Ecnr Merorcr noBpexqeHnr, 3aMeHlrr' I(plnnKy

IlycroBoe ycrpoficrBo:
r' Bce aerarn nycxoBolo ycrpoficraa ollrlcrurb!

npoMrITE beH3liHoM Ir rlpoi]'rb cxaTEIM Bo3Ay-

/ Ocr'rorperr aera:ru - noBpexIeHH}Ie 3aMeHnrE

]I{nKn6pbr n !fiy,lrcroHsLle rpy6ftn:

'/ oqncrnrb xrxn€pbr I,l 3Mynbcr.roHHlre rpy6ku or
rPt3x n cMonncrbrx oTrloxeHNt-

r' flpouurr xuKn€pbl,r sMynbcnoHHlle rpy6Kx
aueroHoM r.rru 6eH3nHoM.IIpoAyrE cxarHM Bo3-
AyxoM.

Henb3q npoqnular6 xHItndpI'I Meratnuqec(LrM irHfl:-
pyMeHroM xnx npoBono{oii, a ra(x€ rpor}rparl' xuk_
rdpH n apyrue leranx xap6loparopa Baroii, r(aH}'ro
ftnu Bero Ero (r. n. Bopcl.rHr(n Moryr 3acopnr; TonntB'
so'eMyJr;cxoHHlrfi rpaxr). npn ctn6HoM 3acop€Hnn
MoxHo 6rrn(r{rB xrI(repLr 1y6o'r  cfKo;.  cMo'{eHHofr

Kopnyc ftap6roparopa:
r' O.rncrnrb r{opnyc or fpr3lr }r Mao'Ia.
r' Ilpouun (aHanbr aueroHoM l-In}I 6eH3rHoM,

npon) rb cxarbrM Bo,.qyroM. nbn Heo6\onxMoc-
3MynbcnoHH6Ie rpy6xlr oqxcTnTE

cneuranbHbrMrr pa3BepTI(aMIr.

'/ Ocuorperr ynnormrolqte noBepxHocrn Koplly-
ca. nplr llx noBpexleHnrx nnli IeOopMalrntx
(opnyc 3aMeHnrE HoDbrM.

Ycxopnr€nhshri nacoc:

" 
Oqucrrft aera:rx nacoca, [poM6lrE Lrx B 6eH3x-
He M npolyrb cr\aTLrv Bo3syxov.

r '  nposepltrr  n€rI tocrb nepeMer{eHnt lnapu-
Ka B pacnl lJI I , lTeJre u aBnxeHne noaBxxHLIx
3rreMeHroB sacoca (Ieranef i ,  A aoparMBI,
plr t lara),  3aeAaHnr rre Aonycxarorct,  A -
aOparMa aonxHa 6Hr6 qenof i ,6e3 noBpex-
!er]ri fi.

/ nposepvrl cocroqgue ynrornteMru noBepxHo-
greii Il npoKraloK. IloBpexaeHHbre ,qeranx Ha-
coca 3aMeHnrb HoBr,rMn.

3fionoMai3ep |t|onrsocrrrux per(rMoB:
r' flpoBepxrb nonHyro aruHy ronKarent anaopar-

Mr,t, Bnrrcrrar roroBxy roJrnarerr. flpr lnlrHe
veHee6.0 vv !aveHxrhnraoparM) Bc6opec ion-

Bropon l{aMtp.

O.{I|crrto x npoBepfta r€xdn.r€cxoro
Aerr.leii tap6loParopa

TonnnDshri osnbrp:
r' npoMbrrb Offbrp B 6eH3uHe I{ npoayr6 cxarLIM

Bo3!yxoM.

" 
Ilporepr.rrs cocrocnue Ou.irbrpa. Ectn oxrbrp
nnn naTpy6oK lloaloaa TonnnBa noBpexaeHll,
3AMEH}1TIr'JX HOBE]MI'.

IlonnraxoB6|i MexaHn3ltr:

'/ flpor{}rrr aera:ru e 6eH3qHe, npoBepHrb ttx co-
crorlrn€- nonnaBoK He AonxeH l{Merb IIoBpex-
!eHni i .  Ha yntorr l tmrq€i  noBepxsocrH



60 A6nuto]to6tlt h ,,I!A3',: 
rcmponcn'o, paqomq mex uveaiie oqcn!.lrueaque

C6opRa (ap6bparopa
Kap6bparop co6xpaercr B rocrreloBarexlBocrg,

o6parHoii pa36oplie. flplr 3roM Bce npoK'raaKn, xexa-
T€Jtr,HO! 3aMeHI,tT!_

IIpn c6opxe Kap6rcparopa o6parnr! BHDMaHrre Ha

/ []-ofl,la Bok ,qo rxeH cBobolllo BpaurJ] hcr Hd cBo-
el]l oclr, 8e 3aleBar cleHor{ ItaMepbr.

'/ I,lr_onb'rar6tfi x]rinar{ IonxeH cBo6oAro ci{onb,
r l lb B cBoev rHerae.6e3 ncpei{ocoB x 1aeaarr  i t
(MoMeff 3arrKkn ceA,ra nrojrbgaToro {xarala
aorxeH 6brrb l5 HM(l,5 r{ircM). MoMeHr3arrxnrr
eneKrpoMarruTHoro kralaHa ao.rrxe H 66iTb
3,75 HM(0,175 KrcM))

'/ 
rlTo6br apx c6opKe HenepenyTaT! MecraMn xr.r(-
tdp6r.  o6prrxr6 f ix  MapKripoBK}'

r '  noc.r  * !BepfbrBaH[r BxHfoB r( l rnneHxq rpoc-
ceniHrrx 3acnoHon 3aqel(aHxTb BlnTr,r, He ao,
nycKar leoopMaunn oceii 3aoloHox,

llpu c6opxe ycKopnrenbHoro Hacocal
t' HaxuBnTB BnHrlr ripenncHru Kpbnn(H.
'/ Haxarr, rra pHgar nprrBola Ao ynopa.
v raBepHyr! BurrTr,r r oTnycruTb pbrqar.

npx c6op(c ycKopnrerLHoro xacoca Hyxno cMo-
qnTr, ocHoBaHne pacnErr_turen.fi Kanrreii Macxa, qro6u
Be rroBpelxrr, ynroTHrroqee psxHoaoe xonbiro.

npoBepna Ha[paBreHsocrn crpyfi Tonnrsa u, pac-
nHtlrenr - ronnnBo, B nepnoA HarH€TaHxr, aonxHo
nolaBarBcr B 3a3op MexAy crenfiaMn Manoro r 6orb-
Iuoro AnorDy3opo! Kar{ flepBxqHofi. raK u Bo Bropnq,
Hoii r(aMepax, He noratar Ha nx noBepxHocrr. IIpx
Heo6xolnMocTfi ocropoxrro no4orHlTr, rpy6xn pacn6!-

| 3ATIEM HyXEH 3A3OP MEXAy
,qPoccu'rbHorl 3Ac,toHXoi
BTOPI,IqHO'| KAMEPbI
U CTtrHKO'I KAPBIOPATOPA?
flp'l pe3fioM pa3roHe c qacr[rrHLrM

HaxaTIieM Ha neilatb 3acnoHxa lTopuq-
rroi (aMepbr entd He oTr{pbrra, a rorntr-
BO B 9ry (aMepy yxc Bnpbrc(uBaercr.
qro6 ri oHo raM ne 3a,!epxr{Banoc}! Apoc-
ceJILHat 3acnonxa BTopr'{Hoii (aMepu He
llonxHa 3aKprrBaTbcr cjlrrrllltoM moTBo,

HyxHbrii pa3Mep (npn6nn3rircnbHo
0.05 MM) r{enq ycranaorrraroi pery:rl'
poBr(ot ynopHoro BlrRTa 3acroHxn.

PETY,IIIPOBKA
II IIPOBEPKA KAPBIOPATOPA

Vcranrirna ypo*r ronnrla s nooral-

PaccTogHne M€xty nonraB(oM n npo-
roraaKoii, npnnerarillleii x xplrr lre,,qon-
xr{o cocraBnrr! 4,511,0 MM,3Tor 3a3op
PerynnpyKrT no!rx6afiueM r3HqI{a 2
(cM. p c- 3.16). rlpn 3roM onopHar no,
BepxHocrb BErqKa AonxHa 6}Irtr llepneH-
aukytrpHa ocrl urojl6qaToro (JranaHa
n He lorxHa uMer; BM'TIiH u 3a6onH.

npn perynHpoB(e Kplrurxy Kap6lo-
paropa Heo6xoAxMo !€pxarh.opx3oH-
TaJIEIIO IOnraBr(OM BBepX.

PK.1.16. !m.HoBxr )poDnr ron.!rb! o non^aBroson Mncpe
(tp6bp,rcpa: I  noq bB.{ :  2 -  q,uqor I  -  r ,  o. ' , ra r  r r  MJna;.
4 - npoxrarKa: 5 - (proxa (ap6oparola

PeaynspoBft a nyqosoro ycrpofi crBa
npn noBopore pL|rrara ynpanneHnr Bo3,tytxHoIi

3acnoH(oi ao or(a3a nporuB qacoBoii crpenku Bo3-
IyIIiHat 3aoroHr{a lorxHa 6}rrb fiorHocrEro 3anpHra
noa ,qeicTBkeM npyxurGr. Ecrn 3acnonxa rre 3arQblra
- ycTpalfiTr, npr.iqnHy 3aeAaHni,

r '  npx nonHocrhr,o rarpgt ioi t  BouyruHoi rd(roH.
Ne naxatL Hd uf iox nycKoBoio )ctponcrBd ro
ylropa. rrpn 3ToM Bo3nyuHar 3ac,iroHKa Aojrx-
rra orkpHBarbcr rla 21 0,2 MM. npu reo6xonu-
Mo!-rn orperynxpoBarL 3arop perynupoBoqHr,rM
lnHroM (cv. pxc. 3. l7).

12 t3

1o 1.r

Prc.3.17. Cxera tryeoBorc yqlonq@ k.p6bprmp!: I -r!'@d6Har 3aoorka nell
5on {aMepLri 2 - pHqaf 6xo{xlroBM Bropon (arepsrj 3 - pErcar nprBoAa 6nooposrui
4 - truaHr ( p@mep!1 5 - qrluepr 6, mylxepi 7 - ynop peryrrfDbo B.opon lTyne!tri
x - p.rympoBo$flt BrHri 9 - llaoparMeHHdr non6b; l0 soltrulsn {aHu s au-
poccenbHoro npdpa,FBa (ap6Fpampai I I - atraoparMa .yc(o8or o yoponqsa; 12 -
Bo:uyosar 3xooka; Il - rr.a nllBora Bo:'ryurHoii 3aooloi 14 - ocL nyc{oBoro yq
poioei 15 rynacoq 16 - np)r&ua Dro$i 17 - rro(,rraoparrd nycxoBoro yopon-
@!: l8 - ryolo( 6no*rpoBxr Brolon m{ephrr 19 - p6rrr. ynopai 20 - rieryr{poBoerlrn
8{tr tptoRpuEarrr lp1)(M6tson 3adoHM nepBoii xaMepBr;21 - pdcar r4'noreprBa-
lrr npo@cDEon jadrotsxri 22 - rr.a rylor(pbrBaRr ,rp@er6son sdror(rj 23 - p6rrar
ynpauerrnr rpocdBANr!tr 3asosnMlt A - ynop 6noMpo30 Bropofi kaMep6rj B -
n)ckoBoji Bop) Bo.rrrHo rqoHAn. C - nrcrosod €,op v jFdtuDHor rrL oBXr
a. oi c- nelsac. smta k rp€Ec crlneHr (]tucu
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'/ ApoccenbHar 3acrofixa nepBoii xaMep6r npn nor-
HOcTbro 3a(pbrToii ao3ay[]Hoji 3acroHxe ilorx-
na 6!rrh npuornpErroii Ha 1,0 MM. Orperynxpo-
BaTb 3roT 3a3op MOXHO peryrupoBorrH6rM BnH-
roM 20 (cM. pnc. 3.17).

r I{AK IIPOBEPIITI TEPMIITIIqHOCTL
ALTAOPATMLI nyCKOBOTO yCTpOr,rCTBA?

Ecnn AuaoparMa nyc(onoro ycrpoiicrBa HerepMe-
TlrtrHa, Bo-lay[rrar 3acnonka nprorKprrragrc, HcAocTa-
roqHo, r{ro npnBorqm r( 3arpyaHeHurM npx [ycxe xo'
ioaHoro rrsxrarerr (3airyrqennbrii lBlrarerL pa6ora-
eT c nepe6orr{x m-3a nepeo6oraqeHx{ cMccl{. rpe6yt
ylanrxBaHhq nHonkn "no,ccoca"). .qna{,parMy Moxrro
npoBcprlrbj nplixaB rljraHr rnaMerpoi{ 10-12 \{M K na3y
r1a (pbluKe, ItyIll sxo,qrr orBelL-rne lnr no:tBo/la Ba-
KyyMa I{ nycKoBoruy ycrpoxcrBy n co3aaBac } iroM
unaHre pa3prxcHHe, Heo6xoanMo raKxe npoBepurb 'rn-
cTory xaHaJIa, KoTopizril n4€r or orBepcrnr Ha HnxHeM
6 taruc xup6roparopa K a adpaiNerrrrovy ycrpotc"rBy.

PerynrpoBna rycxoBLrx 3a3opoB
PerynupoBKa B6rfl onHrercr Ha xono/qHoM ABxrare-

ire, xoraa Bo3,xyuHaq sacnoHKa np{xp}rTa.
r' CHrrb Bo3aynHHii rbrmbrp x npoBepnr! nycr{o-

Boil 3a3op B Bo3nymroii 3acnorrKx;
Rcnn 3a3op B (prc. 3.17) He coorBercrByer BenxqnHe

:.510.2 MM:
'/ Crrrrr, cronop perynrpolouHoro BxHTa r{ orpe-

rynxpouarr, Aar{HBril 3a.rop 3'|liNt s],HToM,
Pe' )rxpaBxr nycroBoro , , , ,opa C y .DpoccerqHofi

ircxoHKn rrepsot r(aMepLr s6lnojrsrefcr HacHrrroM Kap-

r 3ar<pur.s apocce,rr,rryro ,Jc rol'Ky nefBoil Kauepbr:

" 
Orsdprror'i noBepryrh (ynaqox npornB t{aco-
Bot cTpcnr : ycraHoBurr, ynop pbrqara na Hau-
6onl,Irrvro flo

v reryl  foBoq,rLr\r  BIHroM nto(. i . .BHnr , r i . ioH
Kr.r nepBoii xaMepr,t oTpeD,n(po6aTr 3a3op C, (o-
ropbrn cocraBjrqer I.110,05 MM:

r' llocraBrrh cHrrEre ya'r6r x Ac,|anu:

"' 3anycrlrrr,qpurarerrt

"'tlep€3 15 .20 c npoDeplrrr, tracro'r'y BpaureHut
nor€HqaToro Dara ]toxojlHoro lBr{raTejlq. xoTo-
par aorxHa 65rrb paDnor'i 2,1001200 Mnn I.

qacrora Bparqeuur xonenqaroro Bara nporpero-
. o rBrrarenr aonxHa 6Brrr, paBHofi 750 - 800 Mun !.

IlpoB€pra pa6orLr MexaHn3Ma
6noRnpoBfi s BTopofi KaMepEl

'/ [oBepHyrb p}]qar ynpaBneHli, Bo3ay[rHoii 3ac-
lroH(oii npornB .racoRoil crpexxn ,qo nonnoro
3aKpbrrxr 3acnoHxn.

r' 3areM EoBepHyrb ocl,22 (cM. pr{c. 3.17) 3a pLr-
qar npnBoaa .qo nonrroro orxpbrrur 3acroH(n
IrepBoii riaMepbr, npn 3roM lpoccenlHa.s 3acroH-
lia Bropox (aMep}r rorlxna ocrarbcr B 3ar{p6t-

/  f loBepH) rb pr,r ' rar  ynpaBrer{sr  BoIUUrHoi i  rac-
roHxoii no qacoBoii crpenre, a prFrar ynpaBre-
Hnr aPocc€rrbHbr\rn 3acnoHKaMu ao nojrfioro or-
npbrrnr 3acrroHor(-

Efilr lpoccerbHar 3acroHra BTopoii riaMeph] npu
,roM He orKpoerct - ycrpalrlrrL HencnpaBHooB-

llprq Hoii Moxer 6brr! 3a€AaHue pu.rara 6noltn-
?oBKn sropoii xaM€plr rirx orcoernH€HHe npyxxHbr
fbrqara 6noxfipoBI(Il.

r qACTONPI{Pf,3ROM HA'ITATIII{ HA TA3
MAIIIXHA AEPIAETC', I,IHO|AA AAXE NIOXIIET.
nPu 3TOi[ ECJIII CIttTL KP6I[IKy BO3AyIIHO|O
ot,|,lb] PA. \to)tiHo ]A\ltTHTbcTtK4lot{l.tt,
HnnOHtTIIO OTI{T.[A. B PACI]bIJII{TIJIL
TItrPBT{qHOII KAMEPH Ef,H3I,TH. B qTM ILIIO?
CoMHeHDi Hcr, r<ap6roparop "nepormaer". A npu-

qnrr ?roMy MoxeT 66rT6 Hecr(onbKo, Bo-nepB'rx, HyxHo
npoBepuTr, cTenenL 3Hoca liulH 3anopHoro urojlLqa-
toro ttanaHa, Bo-BropErx, AeoopMarllrc rrrasr no-
f l  raBxoB lB I r ( rynbrare nepecr l rer  raKpbr-
Barbct  KranaH).  BorvoxHo racopeHfle Bor8pai f lo i  Md-
rxcrpdnn r'r3jrllnlxoB TonnlrBa. BcE 3To nprlBo,qnr K rolry, .
.rTo ypoBcHb 6€H3nHa B norr".raBKoloi xaM€pe n, coo6-
rqaFrrluxcr c Heii, 3MyrbcnoHHbrx (oroa{ax Bo3poc H
rocl rir xpaq ol sepcfir. Bluyuer o B pacnbrrrrenb (nfio-

Oy3op). Pa3yMeercr, npu 3roM T onnriBHo-Bo3AyrrrHat
cMecL. npuroroBrr€Mar (ap6rcparopoM, 6yA€r o6ora-
LrreHHon, a np Br{r'r,o{eH}ru ycxoprirerbHoro Hacoca
(Haxart Ha ra3) - aaxe nepeo6oraqeHrron. CropaHre
cMecx Tar(oro cocTaBa nponcxollrlT MelreHHee, octaTk
ca HasepHe(a noroparor B rnyrrrrene- IIepeiAeM x 3lrex-
rpoMarHr.{rHoMy KnanaHy. rrpjl oTBopaq

'trBa - Tpn ooopoTai u3txrl]elt ocH3I{Ha cntBaeTct qepe3
clrcrcMy xono{rroro xo!a, a eo'rn !alr!ln€, To cMec} o6eA-
Hrercr Aonornsreflr,uBrM Bo3AyxoM, Ho 9To, Hr,r B xoeM
cnyqae. He naHaqer! qepe3 o6pa3yrorqyrocr qen! 6eH-

H Moxer npocd,r'rnarLcr af'y,{). idxe r Hd flepa6o-
rarcuev rrB rr  r fJ1c.  r  rocrarotrHo cn),raiHo; l rcKop-
Kt, qro6H so3rrnx floxap. KpoMe roro, xrorla aDro-
nro6nrenfi ne cosceM 6epHo oqeHusaror pa6orocnoco6-
Irocrb nnanaHa. IlpoBeprlr| ero xcnpaBHocr! (npn or-
coeAnneHu,' or Hero npoBoaa, pa6oraroqnfi aBxrarenb
aon)rieH :rarnoxHl.rb) B raHHoM cnyqae Bprr nD yaacr-
cr .  raN xrx 6eIrxH B Hi6hr i re nor.Dnrer Bo snlc i<Hoi i
[onncxTop B o6xo,q cncreMLr xo.rrocroro xota. Sonee
roro, rrencFrpaBlrrlt r{ranaH, Hanport{B, npenrTfBye'f
pa6ore Moropa, 3annpar xuxntsp xonocloro xoAa (B pe-
,ynbrare qero rBrrdrcrb Hc n)cKreicq, t . rH pu6orucr
ro"'rLxo c "no!cocoNi'). TaI{ qro ycrpaHnrb AeOeRr Bo3-

3aMeHolr He repMeTnqHoro nrottqaToro
ManaHa nonnaBxoBon r{aMepr,r nnn caMrl]( noll']aa](o!
(effn pl,I.raxxn ux leoopMnpoBaHlt. flocre 3aMeHH
,1r'rx .leraneii Heo6xoAriMo orperyrupoBarl ypoBelrb
ronn Ba B nonrraB(oBoi naMepe.

Prc. 1.18. Bfl{rd pe'f,ntrpotrxr crcreMq xorBoro xo!! xap
6bparopa: I - perynrpoBocH6,t B,Hr xon@ecrBa cMecn; 2 - !ery-
rrpoBocHrriBrHr(aqedua (coc1!Bd) cM€crj l - y'ror!!8,6!oe
rofuuoi4 - 3arnyDM perynrpoBocno.o B(Hra:5 - Dryrep tr ba
(t yM-(oppcnopy lanr(a-pacnpelerrrenr raxrranlr: 6 - rry
rrep orcoca xaprepsHx ra30B B cMecrrerrnyb {aMepy
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r B SMyJ'lbCIlOHHyIO TPyEKy IIEPBOT
XAMEPbI 3ANPtrCCOBAH IUAPI{X.
3AqEM OH HY}ITEH?
Cavoleqrc.llnue uacrepa 3aMernnr! qro B 3Myn!-

croHHyro rpy6(y [epBoii naMep],r 3anpeccoBaH uapuk,
noroporo Hgr B apyrxx Monuox(auurx. "Hcaopa6or-
I(y" ycrpaHfior. no pa:uony - uerrrr rpy6xu no co6-
crBeHHoMy pa3yMenxro. Ha caMoM Jlene rapxr ycT?a-
Hter '!npoBan", (orAa pe3ro scryna€r B pa6ory rnaB-
Har ;to3rlpylouar crcreMa.

r CTA-TI TPYNHO IIYCKATbC' TOP'iTI4ff
IBLIIATEJIL. B qtM A[,[O?
3arpyArrenHLrii nyc( roprqero lrlrrarenr Moryr

B6I3BIBaTL cne.qyrorqfie npr'{xill:

"'Vreql{a n Knanarre xn pa3repMe"
Tx3aunq nonnaBXa-

"/ I4sHorxeHa ocr nonjrasxa.

'/ 3a6nra BeHrurrqnr nonnaB(oBoii riaMepd.

' /  Sonbuot )poBeHb ronrxBr B nonraBhoBod Ka

I XAX OTPD|YIIIPOBATb XOJIOCTOII XOA
8tr3 TA3OAHAJTI,ISATOPA?

PeryrHpoB(y xorosroro xoAa neo6xolriMo Bbrnon-
H{rB Ha nporperoM aBxrarene c orperynnpoBaHH}rMn
3a3opaMr{ B M€xaHr.r3Me ra3opacnpeneneHxr, c l1paBnnb-
Ho ycraHoBneHHbrM MoM

He uMee B cBo€M pacroprxelruu ra3oaHanu3aropa
MOxHO AOBOJTbHO roqHo oTperynrpoBaTb xonocrox
xo,q, onnparc! Ha noKa3aHllt TaxoMeTpa. a nptl ero
orcyrcT3xn, Ha co6crBerrnoe orqyqeHne qac'rorLr Bpa-
rlleHnt (oncHqaToro Bara.

Inr 3roro, Bpaurar perynlpoooqHLr; tnHr Kaqe-
crBa B pa3nbre cropoHLr, ycraHoBuTe ero B nojroxeHue)
cooTBercrByroulee qacTor€ Bparq€H t
Ha xojrocroM xoay. 3areM, npu rloMoflru
qecTBa cMec{ ycTaHoBfi Te HecKor-IbKo
noBbrrreHHyro (Ha 100150 M sr) qac-
rory BpaureEnr (no cpaBHeHrro c
oblrqHoii .tr'I' xorocroro xo!a).

Ant Ha.qtxHocu eqd pa3 noBropn-
Te o6e BHrueonucaHHbre onepaufiu c
BNIiTAMU XALICCTBA D I{OJ1XIICCTBA. [IOC.

ne 3Toro, Ha pa6oTaroueM Ha xojloc-
roM xoay c noBErueHHoii Ha 100150
MnHn'racroroii BpalqeHur Arurarene,
He rporar 6onlrue BuHT xaqecTBa, Ao-
6nBarcb raae{nr qacrorr,r Bpaqerrut
Ha 100150 Mnrr', r.€. !o HopManr,Ho;
Benn.{HHdr. Ha 3roM peryn{poBxa c.rn-
TaeTcr 3aI{oHqeHHot.

noro6paHHyro perynxpoBxy npo-
Bepur! Ha nepeueHH6rx pexrMax - p€:
xo HaxarE Ha neaajrL npnroaa apoc-
celllHofi 3aCIOlIKti U 6r,tctpo OTAyCTqTL
e€, flpn 3ToM qacrora Bpa4enxr fio-
teHqaToao aana lonxHa nnaBHo 6e3
npoBajroa fi nepe6oeB yBenxqnrbcr, a
npx pe3koM oTnycxaHur{ nelarn -
yMeHBUrXrBCr AO MfiHfiManbHOt r,r yC-
roiirrr.rBoii, AB,rraTerb npn 3ToM ocTa-
HaBrrnBarlcr  He aorxeH, B cryqae,

r0 98

ecjln jlBufaTenb BbrBopaqrrBar perynn-
poBotlHbre BnHTLr xonocToro xota n r{orrnqecrBa cMecH
HecKonrKo yBennrrurb qacrory Bpaqerrnr.

Taxoii cnoco6 peryn{poBnri, oco6eHHo yro6Hbrii
npx Hanrtrxx roqHoro raxoMerpa, per crpHpyromero
nMeHeHne qasroTbr BpaLqeH r Ha naxllre l0 MuH r, no-
3lonreT 6e3 nplli{eHeHr,rrr ra3oaHatu3aTopa rapaHTll-
poBarL co/tepxaHfie CO B oTpa6orasunx ra3ax Ha
ypoBHe xe 6onee 1,5110. r.c. B npereiax HopMbr.

'PeryttpoBry xap6oparopa Ha xorocroM xo/:y oiln-
carII$IM CnOCO6OM Moxfi o fl pos3BoAnrbAocTaToqHo qa-
cro. O,qlraKo Jlaxe npr fiHTcHcnBHoii 3Kcflnyaraunfi
nolToprr! He 6onec 3 - 4 pa3 B roa Heuenecoo6pa3Ho,
qanre Bcero 6HBaer AocrarovHo perynfipoBar! Kap-
6roparop 2 pa3a B roA - Becsoii x oceHbro, a ec,.ln aBro-
Mo6nrr, 3xcnnya rpyeTcr T016(0 reToM - ro rxrlrb oAxH
pa3 B Halrane ce3oHa,

r I{AK IIPOBIPIITb 3JlII{TPOMAIHIITH[I'
I{JIIAIIAH NPI{HYNIdTEJIIbHOTO XOJIOCTOIO
xoIA (Rr'tAIl^H Snxx) fi pA[oTocnoco6HocTb
CIICTf, MLI ]-IIPABIEHI'lt ?fl XX?

HexcnpaBHocrb KiranaHa 3nXX Ha xap6rcparope
nff{ cucreM6r ynpasneHur 3[XX Moxer npnEecrn K H€-
ycroi'rnBoii, BnrrorL ao ocrarroB(ri. pa6ore ,qBnrare-
nr lra xoJrocloM xoly,

rlro6 npoBepnr!
(aBurmenL He 3anycKaTbl.) HecxorbKo pa3 cHaMDTe
HaacHbre npoBo! Ha HanaH. AorxHH npocnynlx3arb-
cr xapar{repH!,c uenlrl(x cpa6aTbrBaHrr, Ec,1fi ux He
cnbruHo - nposepbre rrannlrve HanprxeHnr na npoBo-
ae n qenocTHocrb o6Morfiu KnanaHa. ,qr, 3Tofo Heo6-
xo,quMo cHrrr, r(nanan c l(ap6loparopa. Korra MaraH
crrrr li xli(nep lj3 Hcro BbrHyr, coear{Hr{re (opnyc (na-

5 I

a
P{c.3.19. CxeM.3UXX: I - MrrponepeMbqarenh (.qarqrk nonoxeHx, !poc-

ceilron 3acnoqxq); 2 - 6nox ynpaE eEsr; 3 npeprBarerB:4 MryuKa 3axxra-
trrr;5 - axxyMynrropi 6 - 3re(rpoMarHrrsrn xnanatsi ? - Ba(yyMEar norocrb
xoHoMa;3etaj 8 -,qraopariia; 9 - roror(a Maflaqa; 10 - BBrxo.uBoe orBepcrxe
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naHa c o,qHr{M BErBoltoM axxyMynrTopHofi 6aTapefi, a
KneMMy Ha Topqe xnanaHa - c apyrxM. n MoMeHT 3a-
MLIftaHur 9reKTpxqecfiot qerll,r 3anopHas nrna aonx-
Ha BTtruBaTbCr BHyrpb Knallana. Ecnn urna ocraerct
HenoAB(xHoii, y6eAnrecb ! n6rl{ocrn eE nepeMerqeHxt
or pyxu u, 3aTeM, oMMeTpoM npoBepbre o6MoTXy KJra-
fiaHa rla o6prrB.

Pa6orocnoco6Hocrb cIcroM6l ynpaBneHnr 3flXX
npoBeprercq Ha pd6oraroureM I ' tBx,  arere n!  r iM r ior-
xnloqeHur BorbrMerpa olnnM Br,rBoaoM K npoBoly,
coealiHrroueMy 3neKrpoMarrrurHbrn
rpoHHrrM 6ror(oM, a apyrr.{M - K "Macce", flpfi pa6o-
ie aBvralej l t  Ha xoroclov roay c oTI{phIIox npoc
cerbHoii 3acjroH(oii Ha nDoBole ?rer(TDoMarrrfiTa

nopslor pa6orLl 3nXX
nprj3Hal(rj HencnpaBHocTx crcTeMH:

'/ aBr.rrarerF pa6oraer HeycrofiqxBo xrr{ He pa6o-
TaeT coBceM B pexltMe xotocloro xo!a;

'/ npu nlaagou uaxamu Ha teaat; ra3a tracrora
BpanleHuJl KoreHvatoroBaila D3MeHteTct qnrortq-
Ho (nepnoAr.recru Bo3pacraer R yMeHLrxaercr;

'/ nogrrlraercq pacxo! TonJnBa r'r roxcnqfiocr6
orpa6oraBlnux ra30B.

I{,ranal| r(oHoMai3epa
np[HyArTertltofo xoJlocroro xoat

Bo3MoxHLreAeoexrLr:
r '  noDbrB a adDar Mh[
v HerepMerfiqHocTr, 3anopHoro 9neMeHTa

nepBbrii Aeoexr nporBrrercc B roM, qro llnrarenr,
rjroxHer Ha xonocroM xory - noBperq€HHyo rnaopar-
!r,v Haao 3aMeHJiT6.

Bropoi MoxHo BbrrBnrL Ha xonocroM xoay, cHrB
rpy6(y co nryqepa 3KoHoMan3epa. AB'{raren! npn

'IoM 
lonxeH 3arnoxHyrr,. Eclln 3roro H€ flponcxoAlrT,

To 3Haqur, 3anopHr,ti 3teMeHT He repMerl,IqeH I,I Hyx-

Arr npoBepku AnaoparMEr 3xoHoMatuepa Ha rep-
rerrqHocrb rr)"xiro, rlpn noMoqx lracoca, co3rarb aaB-
.reHHe oKoro 1.5 Kr c/cv' .  Axaopa' Ma cv r  aercr r  epve-
rHqHofi, ecnn B TeqeHne l0 c He Ba6rFAaercr 3aMerHo-
ro naaeH}t aaBlleHtr,

Mfi(ponepe(nrcqaren6 - cMoHTupoaaH co cropoHEr
IIPXBOAHLIX 9'EMEHTOB TPOCCEJILHEIX 3ACJIOHOI( A CNE-
tnarLHoM (poHurre;iHe Kap6rcparopa, Or ro,rHocrn
afo ycTaHoBxrr, B ocHoBHoM, 3aBncuT gooeronBxocrb

-reicrBlrr cucreM6r 3nXX.

! KAK IIPOBEP-I'ITb MIIXPOItrPtrKJIIOILATE JlL?
Ecr Mrnponep€kro.rareJrb cHrr c xap6rcparopa:
r' Haxarr, sa pEr.raxor 3 Murqonepexnro.rar€nr 4

lonxHo 6ErrE HanprxeHne He MeHee l0 B. 3areM or-
xfofire nfocce.rLHyro ,acnoHl{y lr no,0HMMkre o6opo-
rbr ABnrarenr Ao 4000-5000 MrH ', nocne .rero pe3ro
nonHocrblo 3a(poiire apoccerr,Hyro 3acJroHr{y. B Mo-
MeHr ' laKpbnIr  lacroHKr l {  !o naneHxr o6oporoB
npuMepHo Ao 1800-1900 MUH ' HanprxeHx€ Ha o6Mor-
Ke KJra[aHa lonxHo 6!rrb He 6oned 0,5 B. Ta(ne
3reKTprqecKue napaMerpbr cBxaerenbcrByror 06 fic-
npaBHocrr cHcreMlr ynpaBneH{r 3[IXX, Ecru Ha-
npqxel|re Ha o6voTi€ l rerrpova'Hrra np ornyi-
I(aHnn !poccenlHofi 3actoHnll ocTa6Tct Hell3MeHHErM,
TO HencirpaaHocTb Moxer 3ar(rpqarEcr B Hapylne-
H11' l  LoHTaI(Ta larq Ka nonoxeHxr iacnoHKr.r  c vdc-
coii", nirn o6pErBe npoBola ,qart{fxa.

Ta6tu4a 3.3

n cpa3y oTnycrrrrr, ero. KoHTporbHar naMnoq-
xa lojrxHa 3aropeTbcr'npr ero cBo60aHoM no-
roxeHnr, rr racnyTb, r(oraa oH rraxar.

Att npoBepru Mn(ponepexnro.rarenr Ha pa6oraro-
uIeM ABuraTete (ABqrarenb norxeH 6brrb xopouo npo-
rper):

' /  cHqrs c ssrsola HaKoHeqHr.{r .  coeAxHdHHHri L
xoHra(roM I 6roka yrpaBreHxr n orHnM n3
BLIBo.qoB 3ne(rpoMarHrrHoro ManaHa, -K oc-
so6oA'rBueMycr B6rBoAy Mn(ponepeKrroqare-
nr noaxnroqurr,  oAr{H r,r3 rrpoBoaoB KoHr-
ponbHoi raMnbr; Bropofi e6 npoBoA coeArnxrb
c "Maccoi" (pnc. 3.20).  EcnH,KoHrponbHat
.rraMna ropsr yxe Ha xonocroM.xo,0y (paHHrt
perynupoBKa cpa6aTsrBaH r Msxpo'rcpexJrro-
'rarerr), fifi 3aropaeTcr nocre Haqana aBT o-
none6aHxn (ro3!Hrr peryrnpoBxa) - ro nono-
xeHne MnKponepexmoqarenr Heo6xo.qnMo or-
perynnpoBarb.

Anr 3roro Heo6xolnMo ocra6r.rrb BnHrbr xpenne-
Hlrt n, npu noMoLqn r(oHrponbHoii naMnbr, noao6parb
onTrManbHoe I lonoxeHne MnKpofl  epeKnroqarenr.
llocte dlrouqaHrr perynfipoBKn - 3artHyrb DnHT]r
kpenteHrtr,

Ecru KoHrponbHar naMna Boo6qe He 3aropaercr,
ro 3Haqnr! Mnr{PonePeMroqaren} HercnpaBeH n ero
Heo6xoAnMo 3aMeIIur! (BnpolreM, HorAa ero Aocraroq-
Ho rorbxo npoMLrr6).

Pxc 310. Cxe

CrcreMa asroMarr.reckoro yopaBne nr 3xonoMaituepoM nprHyarrerrEsoro xonocroro xoAa (3IIXX)
Hurqne {atrD'xetr'r d5 tN

MrKporepeMbsrrdt n{euuotreKpoMrn.n

Xoro.ion io! (< I 300 o6/Mrs) Hfl Aa
Xonodon xo! (> 1600 o6/M!!) -|Ia Hd

Paoora nor ,rareB(on Ar Hq

neDeqpcerre neDenac Hq Hq

UpuHyAnrenhldt roiocroii {o! Hfr Ho
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- 
ureAysr r{verh B BM{y. rno parGrr peryrupoBfta cpa-

oarEIBaM, Lo{leor jepeK.DoqaTer'rq $o{xasr.iti}er-nrBHocrr,
pa6orH 3n)O( nqAHrr pery:nporra npuir,:r"t 

" 
pun-

naM asmMo6u,ar npn,FrDrcrfiu Ha Ma"roi cxolx)cru,
lUr npoBep(n MrKponepeurcrrarerr na Hepa6ora-

' BXJITOqUT6 3axuraHre x, nIaBHo noBopaqfiBSt
pbiqar npxBoaa apoccerr,Hoii 3acroHnr B npe-
!€nax cBo6oanoro xoaa MexAy HnM n ycnr(oM
pErqara (A = 2 MM) (puc. 3.19), npoBepxr6 npa-
Brrrl6HOCTb ycTaFOBXr{ MuKponepckrrotraTenr:
nHeBMO3reXTpOXJIanaH AOIi(eH BIfirOqHTbCr npu
(pariHeM JreBoM nonoxeHfilt plrqaxKa i{ orknr{t-
rrr.rrFcr npn KpaiiHeM npaBoM. I lpu 3ToM ocb Apoc-
cenEHUii ']acroHirx aonx a 6brr6 HenonBrrxHoii,
a pbrqaxoK aBurarLcr 6e3 3aeaarrHfi, Ecru Mnx-
po!epex-'rIolraTenb ycraHoBreH HenpaBnrlr{o,
TO, OCtaOnB BUHTH KpenJreHl't, ycTarroBliTL MrIK-
ponepeKrnoqalerb B ltyxsoe flonoxeRr]e,

flHeBMorreftrpoKnanaH - Brurorraer Il oT(rrcLraer
noAaqy pa3pexeH!€ x 3(oHoMaibepy.

l, rrHeBMo3re(TpoK;ranafieBo3MoxH6l o6p6rB o6MoT-
Kn r{ HerepMeflrqHocTB 3anopHoro 3neMeHra.

IIpu o6pbrBe o6Morxn aBurarerr6 rnoxHgr Ha xono-
cToM xoAy. O6pHB o6Morxu MoxHo onpeJlcJrltr; npH
noMouln recrepa nnn oMMe,rpa, conpoTlrBneHre o6Mor-
Kfi nonxHo 66rrb or 32.{o 40 OM (ron rorpc6neHrr 0,4
- 0,3 A npu HanprxeH u 14 B). Eou rrer ionrpo:Guo-
ro npr6opa, ua repa6oTarc[IeM jlBxrarelle coeAnHrrrb
oInH BbrBoA ruanaHa c n+' aKrryMyrrTopHoi 6aTa-
pen (apyrofi Br,rloA coeArH6H c "Maccoi" aBroMo6rr-
nt). Cpa6arbrBaHue lcnpaBEoro KnanaHa colpoBox-
,qaercr xapa(repHlrM rqerqxoM.

BTopoi !€$Ercr B6tff1rercr Ha xorocroM xory: npl.r cHr-
Tr{x oaHoro n3 EHBoao, rolarlaHa, AllrraTe,rb aoJrxeH 3ar-
roxHyTr,. B npoTr.tBHoM cryqae nHeBMo?reKrpoMana{
HpMasrcr B 3aMeH€.

P[c. 3.21. nepexoft*

r IIOCJIE NPOMbIBX}I KAPBX)PATOPA
AUtrTOHOM rrpOnAJI XOJIOCTOi XO_tr,
B q[M NPUqXHA?
floxoxe, vro sa6uru kaHanbr cucreMbr xonocroro

xona, flofie npoMlrrxrl xap6roparopa salo o6rrarorr,-
HO nPoA)rr6 BCe xaH,urn ci(aTbrM Bo3ayxoM. Aero B roM,
qTo pacrBoptTeJrb BnnTHBagr a ce6r Bce oTloxeHut. fi
HaqnrJaeT pacTexaT6ct no BceM xaHaIaM xap6rcpaTo-
pu. t l  cc rx ero He Bbrn,.rb unlra -  oH. 

"rnep' ,rno. 
.u-

(ynoprr orBepcrnr. Ilnrcc K yroMy Heo6xoArrMo npoBe-
pnrL nonoxeir{e Bcex peryr}rpoBorrHHx BUHToB (T,I{,
r{orna Hapyruurbcr perynupoBxa xorrocToro xo!a).

I MOXHO JIII YCTAHOBI-ITI, *XI'fYJIf,BCXIIfi'
I(APBIOPATOPHA "JIYA3-969M'?
"XuryneBcKuii" (ap6rcparop Ha ABurarerl "JIyA-

3a" ycraHolrrrE Moxlrro. C (ap6rcparopoM AAA3-2101-
20 laxe lErnycnaracb He6orluraq nap s "3A3"968M',.

Ha pxc, 3,21 noxa3aH nepexolHliK, ycraHannuBa-
eMbri nor AByxl(aMcp$,rii xap6rcparop. Kax ror@3hr-
BaeT onrrr aB rorrc6rfeneii, ",ryqr]Ie pa3lepsyrb Kap6rc-
paTop Ha 90". Ar rerc nepexoAHnn HyxHo n3roToBnr!
no pa3McpaM,_]'xa3aAHHM Ha pnc. 3.22. Ta( ,er.r€ no-
aornarL Bo3aynnErti Ourr,rp, Ho .qo6asnrcr HecKons-
'r{o HecJroxHhrx aerajleii flpnBo,qa apoccenbHbrx 3aoro-
Hok (pnc. 3.23).

Bo3AyrrHLri:i q firlrp ryq e ocrarnrb cr.ap},ii- Ant
"x{ryneBcr(oro!' crxtrKoM Maro Mecra B MoropHoM

Prc. 3.22.

d *r'
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Pxc. 3.!3. ,qqu{ ai' r'crinoBkr sd.qyunoro
otrnrp!: I - xpoqurents;2 - yrot6Hx(r 3-rtrai
4 - rpoc nptrBola

orcer(e- B 3roM cn) iae no/r uo3,4yull$Iii Qnrbrp raxxe
Tpe6yercr nepexoAHr{(. C asfirarejreM MeM3 ny.IUJe
Bcero rcnorrE3oBarr, riap6pparop .4AA3-2105.

Kafi p$yxbrar rakofi Aopa6orxri - noBbIrreHKc
MOI]IHOCT}I AElrraTejrr, ry'rlrar nprreMncrocT!. o6jrer-
qeHHbri nyc( B xono4Hoe BpeMt. Ho cJl€/qyer 3aMerxrb:
ycTaHoBxa xap6rcparopa AAA3 He cHrxaeT pacxo,t
ronnnBa. B ryr{nleM cryrrae, os oclaercr r{a npexHeM
ypoBHe, y(a3aRHoM 3 3arollcl(ox rHcrpyxuxtr.

flprsorH n 3aqrolrxaM xap6mparopoB.
O6c"ryxrDaHxe npnBoAoB x 3ao'roHriaM Kirp-

6roparopa 3arubqaercr B npoB€pr(e nx ryenJre-
Hnr, lrerKocrn n HaAexHocru B pa6ore. B c,ry-
r{ae 3aeAadur npnBoAa n,rn o6p}rBa Tpoca ne-
o6xonnMo €ro pa3o6parb, rrqaren6Ho npoMblrh
o6oroqxy E 6erBxHe, cMa3arb rpoc, rrry ,i uap-
Hnpllr,re coeAlHeHnq rpaQrrrnoii cMa3xoii. Ilo-
sp€xA€HHr,re rpoc rr,rlr o6onoqny 3aMeH T6 su-

Pery, poBr(a npnBoaoB ynpaErreHxt
xap6rcparopa

nocre aeMoriraxa u MoHTltxa nprloJlos k
racroH(aM xap6rcparopa srn ycraHoBXe HolLIx cre-
tyer npo'3BecTn cooTa€TcrByroulyro rlx peryfilpoB(y-

Pery rxposKa nprBoaa )npaBreHx, apoccenbHol i
lacnoHxon kap6nparopa npo 3BoAl,rrct B crelyrorqeM

r' (Jrnycrr,rT6 BHIIT xperureHxq rpoca npt noMo-
rqn rl'rocKory6qea HarrfiyrL rcoHeu rpoca,qo rex
rop, noxa neaa-rr a(cer'r€paropa He ycTaHollir-
cr B (parlHee BepxHee notoxeHlte.

/ 3axpennrr s raxoit{ noroxegtor rpoc B}rHToM.
npr npaBrn6Hoii peryrupoB(e npnBora rpoc-
cerrbHar 3acnoHr(a (ap6bparopa aonxHa 6LIr!
norHocTBro npHl(pHra npx ornlueHHorl  nela-
nx x nonHoslbro ort$brTa npr Haxaroi  4o or-
I(a3a neaajlr,

PerynnpoB(y npnBoaa Bo3aylrHoii 3ac[oHxx:
r' OrnycrrrL 60rr (Bxrrr) Kperueln{r rrrfi K nlaprillp-

Hoii MyOTe Bo3lyuxofi 3acnoHrur Kap6loparopa.
/ Otnycrutr, (HonKy npI,IBoAa Bo3ayurHoii 3ac-

JIOHI{fi B XpaiHee HvXHee nonOXeHXe.
r' He nepeMeqaq rrl.}r B o6oroqxe, nouHocrr,Io or-

KpLrTb Bo3AyrrrHyn 3acroHKy x B TaI(oM flojro-
xeHru 3aKpennr! Trry 6orToM (BUaroM) xpen-
IEH'' T'TT.

O6onoqxa rrrn aonxHa 66116 IIJIorHo 3arrHyra
6oJrroM (Br.rHToM) KpellneHnr o6onoqxn, BLrcry[aHue
o6onoqx[ 3a (poHrrreiiH He aofrycxaercr.

r XAK MO]I(HO OTPEMOHTI4POBATb
TPOC IPItBOIIA,IIPOCCEJII,HOfr
3ACJIOHXII XAPEIOPATOPA?
Tpoc nprrsoaa apocrerbEoi 3acros r o6HqHo ne-

peTrpaeTcr y n€,qanr,r Ha Bxo,qe B Tpy6ry, trporoxeH-
Hyro B TyHHene nora, Aaxe eo'Ix eqrb HoD}Ii Tpoc c fia-
xoHeqHnxoM, rcraBur! ero co cropoHH neaauln oqefib
rpy,qno, raK xan nprr nepexoae 

'3 
rpy6(n r rrfxyro

o6ono{(y. Tpoc ynfipaercrr B B6rcr}4r }rlanrne He llAer,
CyurecrBysr cnoco6 BoccrasoBjreHtn u yqraHoB(x rpo-
ca. HyxHo x3roroBnr! cleMH6tii flaxox€'rHnl{ (p c,
3.25). Ec,'ru 3anacrucb IrM 3apasee, To aaxe s lopore
Jref(o aoccranoBnrb Tpoc, TaK xaK y Hero scel'aa esr!
He6orLrnoii Sanac no 'L!:rrHe. npn o6pHBe rpoca l{yx-
Ho ocna6nrL xperlrrelre ero y xap6roparopa, BLITtH)'rb
HCMt{,rro B caJIoH, KycaqxaMx xnx nnocr(oly6udMx
notpoBHrT6 o6opaaHsLrii xoHeq, BsraBsrb ero B ll3ro-
TOBIEHSHi HAXOHCqi''K rl 3AXATb BNHTAMfi,

Prc.3.24. fiptrlors ( 3rqo'6aM klp6FptmpoB: I - 3ryn(ai
2 - Brrnxa paonopFa'j 3 - 6ort M8i 4 - Bryr(a o6onolM t'rvi
5 - r'.a arceiepdropa ($ktsa 0,715 M)i 6 ooonoqxa &npadtG
lrar'dru a(ceneparopa;7 - c(oba ryeMeMr ooonqsktrtM;8 -
o6onoe(a rrrnj 9 rrra Bo3rytxson 3a@oH(, (,aqu!a 1,04 M);
10 -rrr! F cara,apoqnEflon 3aorot(li I I ' npyMsa rc3Bpat-

\

\

Har firr a(cereparopar 12 - BrBr M4; 13
Dnrnm 2x12; 14 - uan6a 6; 15 - pyqra rtr!
Bo3ryoron 3acnor{ti l6' rat(ai l7-(poHo-
reiiHi l8-BrE{M6; l9 raixa MEj 20- uair6a
8Tj ?1.22 - ner&r! arceneparota

%

q' qq,

Pxc. 3.25.

u3
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gg Pnc.3.26. I]doxcrrc
lpocc€nlnoi 3lcroBf,r B
frp6{'parope I{-133A: a
Hexla3'rhHoej 0 - npa-
BunLHoe; I  -  Bdxonnoc
orBepcrre 3MynhcnoHHo-

xo/ra; 2 BorlyurHn &-
Hanj I - 3Mlxhcro!{qii
kaddj4-BqHrperyr i -
loBru Mqec$a cMecrj 5-
snnr perynrpoBk! korn-

Bcrasnrr, rpoc rra vccJo rar{, qro6br orBepcrne Haxo-
IleqHfika MoxHo 6r,1111(] Ha,rtefh Ha n:Lrreu ne!?I,' . CHrr! c
narrhua crapbni naxore{HL'r(. HaxeT' HoBbrn (c rpocoM),
3areM ,xaii6y n 3aunnrH'rcBarb. Bropoii r(oHerr y I{ap-
6roparopa oiperl:rnposars l 3axpenrrr, rax o6l,lnro.'

Ecrx AnxHr,r Tpoca He xBara,'r, npnlercq npxo6pe-
crx r{ycoK rpoca 4xaMerpou 2 - 2,5 MM nnrHoii 2900
MM, BcTaBtrr! ero B o6oro.rxy co cTopoHd (ap6mparo-
pa, 3arpenxrb HaKolreqHul< y ne!.11n. BpeMeHHo Mox-
i r .  xcno.rbroBa.b.rpero' ,  npoBoaa B MopB d noBoi i
x3onrqlrn nrx ToncTyro necxy.

. IITPECTABbTE APOCCIJ'IBHYIO 3ACJIOHKY
ABrrar€..rr, Moxer Heycron.rlBo pa6orarb r{a xoroc-

Tllx ooopoTax n3-3a]oro, r{To apoccenbHar 3acnoHxa
(Kap6rcparop K-ll3A) 3ar{pbrBa€rcr He nojrnocrLro, n3-
3a qero orBepflfie I (prc. 3.26) 3My.rLoioHr{oro KaHiura
pacflonaraerct He Hanporn! Hee, a lrnxe. tlro6br ncnpa-

' BllT! flonoxenue, HyxHo nepecraBnr! rpoccerbHyro 3ac-

Pnc. 3.27. I{onneKe
ps un)cfthon n oHNc(-
Hs€: I konne{rop BLL
.FxHotreBrnj2-xor-
nemop BBtrryc$ot npa-
Brn; J npohra!(a B!!
nycxroi rpy6li4 - rpo-
(naaxar 5 unrn6{a
M6i22j6-uan6aj7,

M6j 8

@M8;9

(aj  t2 -

onoBa. o6ecneqLre cBo6onHoe nepeMeleHnr
3acroHKn B na3y ocu. ycraHoBnre 3acnoHk)
Ha MecTo x, npnxaB ee naJr6ueM B 3a(pErToM
noj lo l {cHI11. raKpen re BHrrIdv .  roquBr r(o.

roplrx 3a(oHT pfiTe npnl1oeM,

6onrM8j l3 - uan6a 8T;
14 -  .anxa M8i 15 -  rpo
(nair(ii ro ' f,onnekrop

2t \b

P{c. 3.28. I ryunrsh BEsom.erou: I '60rr M8i2 npohra!-
ei 3 - Dan6a 8Ti 4 - ranxa M8r 5 - rryuursrE Brruona ra3oBj 6,
60rr M8r 7 - npoBo.q Ha "Maccy"; 8 - oan6a 81 9 - peMeH6 norrBecru
|rydrrerri l0 - ycrnxrerL xoMyra ryelne8rr 6ets3usoBo.o 6a(a

P{c.3.29. axyrtrreiE: I - rpy6a Bnycrtsdi 2.4, 5, 7 lepefopox-
eti 3 ' topryc; 6. 9 - Bnyrp.rts{c rpy6Er; 8 rpy6. B6rxrontsar; A. C,
D - pacuup{rer6lle eMep6r; B - p.3ona!c!ar RaMcpa

HA MOEM ABTOMOBI,IJIf, KAPEIOPATOP
HEBO3MOXHO OTPEI-YJIITPOBATI,
BI4H IOM KATIECTBA. 4 HA Bt, I \J ' IONE
tIEPH {fl KotloTb. f,tEKTpoMAfHl,tTHl,lfi
IUIAIL{H IICNPABEH, HO IIPI{ CH'ITIII'
C HE|O TIPOBONA MOTOP NPO]IO,I)I{AET
YCTONTII|BO PASOTATI,. [,.IABH6III
PA3|OH COnPOBOXAAETCS IPOBAIOM.
IITO MOXET BI,I3BATI' TAITIIE HEIIOJIMKII?

B aaHHoM cry ' {ae "uea,or"  anrouo6u:ra npn
pa3roHe - creacTBne nepeoooralqeHxr cMecu! li3-
3a (oroporo npcttparuaercr e€ croparne. nporc-
xoxAeHne 6ora ror i  cr{ecx,  o6brqHo, npocroe: 3ne(-
rpoMarHnrHbri i  nranaH He 3aB€pHyr Ao ynopa,
JTOT nrranaH! r(al i  npaBuno) MHor e 3aBopaqt-
Balor pyKoi, 6e3 trprMeHerrnr Krror{a - rpu oroM
cxnMaerc,I Irrx6 ynnorHrrenbHoe (orbrIo, co3Ia-
Bat r  r ro inro nnorHo ,aB€pHyroro KnanaHa. Ha
cavoM !e1f ven(!)  / {Hr{nepov cernov ocrderct
3a3op ao l -1,5 MM, r , r  !  c l icTeMy xonocroro xoaa
nocTyrIaeT aonoj lHL{TeI6Hoe ronnxso.

06bl ' r r io,  pa6ora ABxrarenr HopMann3yerca,
KorAa ltnaflaH 3aBepHyr Ao ynopa, Ecrn lerarb 3ro
Ha xonocroM xoay, cocTaB cMoc 6yler MeHrTbcr oT
n€peo6oraqeHHoro Ao HopMarlHoro, B grov cny-
qae trxcro ooopoToB cyIIecTBeHHo yBetuqyBaeTct
- nHorra na 200-300 o6/MfiH Ii naxe 6onbllle. Ecrn
nocne 3Toro oT(JIlortI,lT6 gnel(TplltrecKoe nnTaHne
r{nanaHa, MoTop /'Io,llxeH ocTaHoBliTbct nnfi, no
fipaiifieii Mepe, qucno o6oporoB lonxHo ynacrb 40
norBteHfit pBIBxoB. JTo o3Eaqa€T,
coBceM IcpMerxqeH nrn raK Hapyuelrbr peryrupoB-
xr Kap6oparopa, qro Morop Moxer pa6orarE "B 06-
xoJl" cncTeMEI xonocToro xoaa.

CI{CTEMA BbINYCITd
OTPABOTABIIII{X TA3()B

CucreMa Bl,rnycxa oTpa6oTaB1xux r i i3oB co-
cronr r{3 r(ojrjrer(ropa BnycKHoro r rbrnycr{Hofo.
rrymnTenr BbrxjroIIa ra3oB.
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ltaea IV

CUETINEHI4E
CuenneHne - 3ro ycrpoiicrBo, flpelHa3HaqcsHoe lnt

pa3r,e/lxneHr{r n rrasHoro coeIrrHeHr,rr aBulaTeJlt c (o-
po6koii nepeaa.r, 'rro Heo6xorrrNro .qrr Ha'rata rBnxe-
Hnr n neperuroqeHxr nepeloq. Pa6ora cuenreHHt oc-
HOBaHa Ha UCnOrb3OsaHnX Cfin lpeHut) BO3H{I{anI!HX

Me4qy nrocxocrrMx npnxarld apyr r lpyry Be4yqe-
ro n BeaoMofo alrc(oB.

Bo3MoxHbre HencnpaBHocru c{onJlel{nt n ero np -
Bo!a! r{x flpxqrH6r u cnoco6}r ycrparr€Hxr npnBelesr'I
B ra6r.  3.1.

Bo3Mo,{rsHe
Ta1tuqa 3.1

oco6H ycrpaxeHttnel'cmlaBnocrn cuenreHnfi tr ero
noncnui n€scnoaBHocr"

Itenor{@ BHMbseflrc cuen,rtrtrr (crenieHre oyrcter)

Ilonuo.r6o orcyrcByd cBooo$lrii xo! neldxr drenteuut Orpe.,TspoBar6 cBooolHdn xo! Hapyxsoro (on(a BD'(!

3aMacn{Bawe u! Bs@ 4p Tu.rcn!tso npoMLrrL yanr-cnrpsroM 3aMacneHsue no8epxHo-
otr .  ! ( 'pcqlrd npn rrFbr rrvd.  r rsdHrc.  S.veHrrL Beoovun
ftc( uq dprxunoHHde Hau!4r(! Bctyqae tx !3soca

vMes6uetsre ycrn{q {axuMnrx npyxnH mneacrBue neperpeBa npoqrBecM {Mery (oMnnema npyxrts { repMoBontrrnor

3ac.eaE e reruen. @Boarrr,x Haxr{Hoi auc( or scroMoro
ynoB HaxrllHoro Itqa

Paro6par6 Mex.Hr3M cueDearr, ynsqr6 raycelrld c rpyunx
cr ]reraret um 3aMeHrt! !3

3acopeue {oMnescaqnoHnoro or Bepdse rralsoro qnrrurpa

cqenieHur lxr nepeq re ero ryoM(oti BEyrpeHHen MaHxer6r
OrBeptsyE npo6ry rraBno.o qnrrH,qpa tr Mt.rct npoBono(oi
O 0.6 MM npoqn@rL Ko nescaqqolHoe orBepdne. Ecn'
orBcF rve Fepekpdro vdc keror.  Heo6\o! /Mo(r ' r"  r rBHbrn
u HH1!.  p. ,  o6pd rh.  npovr,rb af lu{  cxc oi  p"coqen
xr/l(od6D lrr crrproM, npoBBrr c6o!q

Pa36yxaHre MaHxer rrrabHoro ri! pa6oqero urnxsaloB nBa
np{MeHetur ropMo3roa xx!
Ber.aBybde.o cocraBa n!6o np, nonara8x{ Bpa6ocyoxtq(ocE
6e!3!!a. (eDoclHa Lrr M!ts

Crnr! ropMo3HyF xra(ool. rrraftn6do npoMtrE crqeMy
rn4onPrroaa, 3aMernB noBPexleshBe p4tEorble,rqu!.
3anon!rrB cucrevy ropMoiEoi xtl(ocrho coorsooBybqer.

Hexorse luMoqenre cqenxesri (.!.m.Hre "eaer")

60qLuon cBo6nrHbrti roa ner1i r (uenneHri xnbqeHrr cqeDeHtt

Kopo6resre Be,EoMoro rxcM OrDr rro Barb ,rxc( d,H raMeHrrr ero

3affld Ha pa6osrx nolepx Pa3o6par6 MexaEBv cuerqelnr, cBm6 MaxoB!(, nlouttoo-
Bai6 pa6oqre noBepxHocrt

3aenaqrecrynrqd BeloMororuc(a Ea Dntuax oepBt{Ho.o Bda 3aMeHxrB Be,roM6rn,ryc(. IIp' 3HacqtdBuoM mq6 Htr
cMrrun unqrr$ neptusnoro BUia npoBBedt uM.Hy 8ua

IDoxacarh crmetv rtrllDdllBora

HeoasoBpeMeEtsoe Haxarre Arpe.yn,poBarh BaTMHG pacnoroxeHr. (otsuoB pBrlaroB

Td{(oo6D$rc ftBxenre $n o6Mt trpt rtorantrx c trteq, nps trr..noM .ftnbqeBix .u€nn€dut

I1oreDc vnovrN I  nDvxxHHdx nndcrJr '  Frovoro aucxa 3,MeHxrb BeqoMen,rtrcr B c6ope

3a!xpb! da pa6oqnx noBepxtsocrrx MaxoB'{r, daxlMHoro /rtscM
dir dDr(lrroHsdx saua!(

nrodnxooBaG pa6oqxe noBepx!6! MaxoB{ru, saxrMroto

arc(a unr raMerfi! dpxKrroflHue Ea$fuIM eaoMoto arcM

tUrM B MexrHBre cuenreHt

l , l , -oc rnder aLrua rpyruihH6,x roneodFr; i  Belovoro,4hrd 3auenm! EqoML'n arc(

nep.Koc r 6,eHte BeloMoro !t@ CnqE cuenxeH,e, qrBneq6 BeIoMlt Atcx, orprxroBar6 ero

l:ueBaHre obonMlr nornrrMM o nny

I,l3!o., floBp€,qeme norurnslra Bbr{xoqeMt lrt ,TecKa
xr Hero cMaroquoro MareDsua

3aMeHurB no.errn!!(

Ilerd6 cuenneur {e BorrD.u.€rs a tqo!{de troiox€die rocxe crnnt c He yctrtrt

nonoM{a unr ocna6neE e orrrxEoi nDrxrt6' cqenneHM 3aMetsrr6 orrx8yo nDyxuHy

3ae,xan{e ocx Bmk( Bo Bryrkarlrr B rnB,]ax {aprepa cuenneEnt CHir6 ropo6ry nepeaac. !3tueq! oc!, npomBeqt ocMorP
BrynKn, yopaHrrh npnersy iaeAaHtt, cMaerLrqu{. npt
tseooxo,!trMoflr 3aMeE 16 BryrM
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IllloBepxa n perynnposKa
cBo60,!goro *oaa nenarrt' cuennexrt

'Ilnr o6ecfie'reHr{r HopMarr,Foii pa6orr,r MexaHu3Ma
cuenneHnr x ero nprrBoaa cBo60,qnLrii xo! ne!4rn cucll-
neHxq lonxeH 6[rrb B npetrena\ 29.. .43 vM lnrveprer-
cr flo qeHrpy rnoruaaKn neaann); (a,rf ,[yA3-1302 - B
np€aen3x 25...60 Mv).

flpttrltelrrxe. 3...4 MM - tsoMrHanbHHr 3(cnryara-
IrroHH6't  d3op ve{ry nrron 6 (p{c.4. l r  I  noanr mtr-
xov 5:  < . .6 !u .  L8o6ol f lur i  \or  pbjqdrd 8:  22 r0 \ \ {  -
xol ron(arenr I &!r BlrM

Pnc. :1.1. Peryixrosx! cG
6oftoro xom nenutr cu€me-
un: I - ror(arerh surMj 2,
(oslPnnxa; 3 - peryr{poEo!,
qar mr'i{aj 4-uulmi5 - troa-
trrHrki6-nma p6sa.oBj ?-
Bsrpatdar npyxxEa; u - P!-

teH(ti 9 ohrxfi ar npyxnHaj
l0 - rpy6(a nplsola Brkrb- 4ceHlrcueDeM4l I - paboqlt
UMI'tAp 3rruoqerrr cqe[qs

pleaBl'ralaTcr MeHee qeM Ha i 9 MM n r,rMeeT MecTo lll]i{xoe
BxnroqeHre nepeaaq, ro 3To cB}lferenbcrByeT o H:rJrn-
rrur ! cucTeMe .xlponprBoaa Bo3ayxa unn o 6on6uoM
3a3ope MexIy nrrofi u IloarurrHnr(oM.

3ano,'rseHx€ cr|cr€MH rrApoopnBoaa
pa6o{eii xfilRocrr,to x yAarenl|e

t3 cI|creMH Bo3ayxa
3anorHeHHe Heo6xoalMo rlpou3Boanrb s crelyl()-

ueM nopq,qKe:
y' 3anonHfiTr 6a'ioK rnaBHor.o qunuHApa cqeuxc-

Hrir ao ypoBHr na I0...15 MM Hnxe ero BepxHeii
(poMtrn;

/  oqvcruts or rporu x. tanirr  Bbrnvcha Bou' \a lJ
paoolreM qnnnlrape ti cHrrr, c roJloBK! rarranaHa
pe{HoB6rii 3aUnTH}ri (Onnaqok;

' /  ra:e r  s na roroBHy xranaHa pe'}r iHoBLIr . i
rxnaHr,  cBo6oaHlr i  xoHerl  xoTopofo r lorpy-
3UTb B TOpMO3Hyro xnl t f iocrr , ,  Hanf iTyIo B
qr.rcTLlt crexnrHHLri cocyl eMr(ocrr,ro ne Me-
Hee 0,5 r ;

'/ aBa-Tpn pa3a pBt(o lraxarL Horofi Ha jre4aJlr,
cllenneHrr, a, 3areM, rle oTnyc(ar nelaIu, oT-
BepHyTb Ha non'o6opora - o6opor r{nanan Bbr-
nycKa Bo3lyxa. noa {eficTBneM laBreHnr, co-
3AaHHOro B cHCreMe, qacr6 xnaKocrx r colcp-
xaqriicr B Heii Bo3lyx Bslii4.r qep$ unaHr B
cocy! c xlr&{ocrr,ro;

'/ rasepHyrr IrnirnaH Btrnycl(a so3lyxa.
floBTopenre oflepaqrrn npolt33oArrrL Ao fiorHo-

ro yfJreH11q Bo,fy\a , l r  cxcfevhr locne oxo qa.
HU9 npol(aqI(r  sannrL B 6aqoK rra!rroro r lunlrr j l -
pa cuenjreHnr Topr{r)3HyIo xn!}tocr! /1o rpe6yeMoro

Pa36opt{a cueturesnn
Arr cHrrur cqennefins seo6xo!'Mo:

'/ cHrrL c aBToMo6rirr lBxrarexb;
r' y6e1ur}c' B HAtlttqara M€Tox Ha MaxoBtr(€ n xo-

xyxe c!€nreHnq, onpeaemrcqux xx B3alrMHoe
piwnonoxel't{e, fi cHrT! cqermeHue;

r' nepe! pa36opxoii xopDyc cqenn€lrvr or{ucrt-rrb or
nErfir n rp8r, y6eanTbcs B ]tarriqurr Merox, on-

P{c. 4.2. Peryitrporxi cBo6
cqedeBrx .BToMo6ur IyA:11302: I , pHqar Bm-
rui 2 - nprxxna orn*ar: I - run(! p€iyfupoBor-
tsari 4 - konrp.aiiKa;5 - ron(arqli 6, flopueHhi7 -

A Bd(gnEa xoaa np! Bko6 OprrqronHdx

5 - norEdii *o,r BlrubqeHqr clenrcqrr.
2

I

/i
Anq peryrupoBnx cBobolHor-o xo,!a re,larn cuen-

neHxr Heo6xoanMoi

" 
cuar orrexuyrc npyxrHy 9 (pnc. 4.t) u Bbtts-

, H)ITL Arnmdf 3 OTlepcTr.rr TonkaTenr;
, npoBepnrr xoa plrqara Br,InI(x BLlkrrcqeHnt

cuenreHxr orHoclltenbHo peryrlpoBo,rHoil raii-
&x npu ylopc rxroxa TorxaTerr B nopueH!: oH
AojIxeH 6bIrL B npelerax 5...6 MM, '{To cooTBer-
crByeT 3a3opy Mexqy ncTot pbrlrar.oB x rpocraB-
xoi rroaunnHnKa B rrpelerrax 3...4 MM. B cJry-
t{ae ecnn xoa pbrqara B}ur(n Bbrr(jrro-
qeHlt9 cuerueHrt He yxjraar,rBaeTcr B
yKa3aHHyro Bbrrxe BeruqrrHy, Heo6-
xoanMo npor,r3Becrx p€ryrupoBtiy.

Anr groro neo6xoAfiMo:

" 
npuaepxusar Knroqov oT fposopaqn-
BaHUr TOJIKaTeTb Br.rrkr.r. oTnycTr,rTr,
r(oHrpraii(y lr BparqeHneM perynupo,
BoqHoi rail(n ycranosnr! cBo6o,!-
,rllfil(oA pEr'{ara B npeAenax 5...6 MM.
nocre pery.irrjpoB(r raiixy Heo6xoAr-
MO 3a(OHrpr{TE;

r' ycraHoBqrr, orrrxHyo npyxuny u
nlnnr.rHT: npoBepnTL BernqnHy cBo-
6o,qHoro xoAa n€aanrj cuenneHxr.

O4uoaper,,renxo c npoBep(ofi u perynn-
poEkot BenrqnHbr cBo6olHoro xoaa neaa,
nt cqeftrreHnr per(oM€HAyeTcr npoBepxTr, Be-
JIUtltlfiy fionHoro xola IoIxaTeIt noprxHq
pa6oqero UrnnHlpa. OH AorxeH 6;rrr, B npe-
Eer:nx 19...22 M . Ecnn npx xoAe reAarru
cqellneHr,Ir !o yflopa B nom{x TojrKaTolr, ne-
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peaerrrounx B3afi MHoe pac-
noroxeHre Koxyxa n Ha-
xuMHoro lncKa anr ycra-
HOBXU XX nO MeTXAM npfi nOC-
nelyoDlefi c6op(c;

r' pacnlinrrL 6ypr'xu peryru-
POaOqHEIX IaeX, B,UaHleHHr'Ie
B na36r naJr6rleB;

r' c noMorqbro rcr0ra n orlepT-
Itu orBepHyrb peryxnpoBov-
HIie raiil(I,r, cHtTB onopHLre
lnan6H, nqry pht'raroB, pbF
qaru Haxf iMnofo anc(a l l
npyxmbr ntTbl;

r' cHr$ cxo6y, koxyx. craxa-
Hl l  HaxnMHoi i  npyxxHbr,
HaxnrrHlre npyxnHhr I{ rcF
MO!'3OrrqnoHHr,re npoKnaa-

y' &r1t cHtrHs BHtxs BLrrdroqe-
Hrq cq€rureHur, ycraHoBn€H-
Hoii Ha oclr, Kpenr[letcr Ha
onopax xaprepa cq€nreHrr,
H€o6xorxMo cHrrb c ocn npy-
xuHsoe KonLqo r lllaii6y;

' /  orgepnyrr  raf i r<y,  cHerB
Inafi6y, Br,r6nr! xrrxH, 6'rK-
crpyrol ] lx i : i  Bur(y Ha ocu,
rcBneq! ocb Bnnxn n3 onop
xapTepa cqellJrellut n cHtrb
Bnnxy BbrKnroqeH[r oqenjle-

3
5
6
7

I

I

Prc. 4.3. HMnMBon ffcr cqe'neHm c Roxyxor 3 c6ope I - (oxyx B coopel 2
HaxrMRoirnc{; I - onoptsar dan6a pe.yrtpoBoqHori raiiM cuetretlti 4 - perytrPo-
uocHar raii(d; 5 - nurq haxtMEoro arcM;6 - ynopslt ooiiM phrca.a; 7 - pdqar Ha-
xrMHo.o aqcn; 8 - nrra p6rqxroB:9 - oa(as laxxNrno;r rpyxxrL! cuemesrq: l0 -
rax, Mrnpyxss!cnenrertu{Il -repMor3onrurodHatrpodaa(a;ll-npyxtHaxelu
B c6opq a - xosrlonbHoe orBepcrxet 6 - Merk! Ha (ox]1e q.etcre, onpeaenebnrue xx
B3arMHoepacnoroxeHxe nocle {ar!!ec(on 6araEclloBM.

trlnueqa{xe. OrBepcrxt O 7 MM cuepnrr6 np! crarxcecxot 6aratscr-
poF"e,,d '  ry6rtsy 6 vv.  P, 'cf loqcvc Mcar) uclr ta\ ' ,  orBencrpi i  npotrr-

$s
/4_q&

4

3

'\sl)

4"
t2

11

',;N,
' g-fr

Pnc. 4.:1. crcmeBne amvofus ,lyA!969M: I - oc6 Bu c6opq 2 BryiMi 3 _ npyx{Hd s8BparHat
rj ,1 - uaii6a; 5 - .arikai 6 - Manxera dptpa clretneEue B c6opei ? nprxtsa: 6 - 38.tso coel1tHms6H@

qesurcue eFMi9-(orluoi l0- Ban6aoropHa{ I I ' Brynm; 12_ suM Bllu,oceDat cq€menlt; 13 - uiE
iTEnneHnr Bm(tr rLrurocetsn' cqell'e!4 14 - npyxtsa ntrlr coe,rrMenlHas s c6ope; 15 unn pe.yrtpoBo{na{ 16 - dan6a onopHat
rryl,poecHoii.an(ficuenneH,,]l?'pHqarHax'MEon!'c(acqeme!b4l8nueuHax!M3o.o,flc&:I9
:uemesrri 20 - Mra pbrqaro !r;21 - 6onr: 22 - (oxyx cuemetr{, B c6otrq 2l - oa(as Eax{Mnon np}.'oiu
:uennerurj 24 - npyxua cqeBreHrr saxtrMAarr 25 - npoua,qKaj 26 cuc( cuemenur dlxrMtsoii 27 - Jtuct cueuestt B./rovdt c
--udrdavr B c6ope; 28 Eaua.[(a dprKuuoHHa, Be,uoMoro ,lrcM cqentelxt: :9 - luenm

Won

5? !0,J7
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OrDele'reHxe Texnrq€cxo
Aeraneii cq€nrennt

I{aprep cqennesnc- Kaprep HeooxollriMo npoBepnr}
na orcyTcTBx€ rp€Iltr{H, pncoK! 3a6oiH, yflnorHrmlque
nosepxHosrx xapTepa He aonxHr,r uMeTt pncol( n:ra6o-
xH. Pxcxr n 3a6onHH H]'xlro
3aqucTl lT! ,  a 06HapyxeHH6re
TperqlHbr KapTepa 3aBapnTb.
Cre,lyer npoBeprr6 pa3Mepbr
BryIox n llraMerp}l nocaaorr-
HLIX MeCT OCX BUrrO{. 3a3op B CO-
elqHeHnu lonxeH 6r,rT6 He6ore€

HyxHo 3aMeHrrL. opu(qnoHHbre Ha-
xrraaxu npn nan quri pacTpecI(rBaHnii,
yMeHLrxeHnn paccrorBrir Mexay 3a(ren(oii 5

rojllrlr{Hy Incr{a B c6ope B cBo6olHoM coororHHfi -
B npeaenax 8,1...8,7 r$M;

6lleHne pa6o'rxx roRcpxHocrefi orHocnrell}Ho ocu cry-
nm(br - fle 6onee 0,6 runr-

0,6 MM. npu yBenl.leHxn 3a3opa

BeAoMLIfi ancn. Cr€ayer y6e- to 
,

-Hl{*il:-*si;:"#"'lrciffiffi
t{ pa6o,reir noBepxHocibo ro 0.2 MM. npH no- r---Ya\o\\ J-d Pnc. 4.s. npxsoa
rBrreHr.rn oaxocropoHH,rx 3aanpoB Heo6xo!,r- o -{" \}\ :::.T:"i::.1_ _1:":::::_q::'"y__"5rox; I - tsaMal(a neraru;2 - neru!Mo 3aMcHr.rrb, Crap;re 3axnerk BlrcBepnnBa- \ lt iu"i,""*, ,, o-"**" "pr*"". 

*_
tor cBepnoM O 4,2 MM unu BH6I,Baror npo6ofiH"- $\ aarn: 4 naaeq;5 - rryri<i nerafii
noM. nepeA npfi(nerKoii (FpxkqrioHHLlx Haxnaaoi< He- \\ ,2 ,t 6, 24.26 _ @n,umli7 23 - uai6H;8 -
o6xoau,o gs,,uara*'o oi"o'p"," npy*,r,"",. nna- \K-/ s:l#H";i,:1."Hi:ii1#x#"#,J,:
crnHbr u rpoBeplrrb, Her nr Ha Hnx rperqun. npyxu- \@, r;rrrp cqenrenrai u , npox,a!(aj
HH c rpequHaMll 3aMeHnrb. nocne npnxnenx OFxk- \@ 12,ll-so66ri14-rpy6MnpxBo.ra!u(-
unoBtsbrx trax,1a,qoK npo3epnrl oreayburxe noKa3a- -v- 1:i:",j,:-_''::l::l:.:-''l,1.1;.11::;
TCIIT:

yTonaHte ro'IoBotr 3a('lenok orHocrrenlHo pa6o- \@- td t8 ron(arerb Bqn(r Bbrxnoqenuc
rixx noBepxrosreii HaK'aao( B npeae'ax 1,0...r.6 MMi 

@_" i,ll"i,.,i_ ii9tf;,rl""r"i?,#lili_

@-" #::ffii;ili##"li'"'**"
s./o ,, Q-"
r /d1- !
VW^{ ,, N!2-"Wt>- t' ,t F4lur{r'r" B'

-@rv@-''
?T \upu.^ru' 6 ./ pr^^ \ \7A 1'

'/-w>, " w@ 1",' / rwa) ,red*' .., ,N 
_u&^yi,

Pxc. 4.6. Ilxtrrap nprrola s xrap rr.lxun crreMext|': i - xomax eurrrqur uurs- '\J .71
!pa:2 - (onbuo donopdoq 3 - nop@enb;4 - MaHxfla nopDtsr uMrsrpa;5, rp!6or pacnopslrtj 6 - npyxrHa, T - \^/
urr!n!!; 8 - ManaH; 9 - konnaqo( qanaHa; l0 - uryuep rnaBdoro unnlnApa; l l , npouna& oryqepa; l2 npyxrHa (S.
nopu8r BGBparuar; 13 - Aepxarentr Bo3Bpaitson DpyxxHhri 14 - MaEMa nopuE, BEyrpefiflrr; 15 - xnanaH nopuHr; 

- 
\d9,

16 - qbr@xa bacxar 17 orpaxarenb (phukrj 18 - rry'rep 6asxaj 19 - (on6qo onopsoe rryqepa; 20 - (opnyc 6ae rai .KT
2l - nponalKa urtu€paj 22 (opnyc.raBso.o uunnulpa; 2l - rnu6(ai 24 - nopueH! rraBuoro rrnrrtsApa; 25 - \
Marxda nopucr tsapyxsari 26 uan6a nopulr ynopEarj 27 - (onbrro qoropHoej 28 , (onna( 3aqrrrbriii 29 ,
ron(arenB nopn*i l0 - ran(aj 3l - Buxa ronMrqr (a = 28.5)

I



rna6n IY. Cqe,ueflue 7l

Ant ycrpaHeHnr 6nenuq AonvcKaercr prxroBl{a
rxcr\d,  . 'BhrueHHb| l i  !xr6J rdrrc Ipr ]  crary ' rcchox

SanaHcrpoB(c ycrpaHrror ycranoBroii 6anaHcrrpo-
BotIHbIx rpy3txoB c nerKox cropoHbr a cnequanr,rrlle
orBepcrl{t B BeaorroM ,qucl{e, pacnoroxerrfir,re Mexay
npyxnrrHBrMu nnacruHaM!. Anr BroroBneHnq 6araH-
cxposoqH6Ix rpy3r'rxoB pe]toMefiayercr npr{Me]reHxe
npyrxoBoii cranx lirl[ narynu Jr]o6ofi Mapnn, xopouro
nolaarouleicr pacxrenlre.

Ha)|{ t r {Hoi  nrcK. H}xHo npoBep rb pa6oq}rc rro-
BepxHocr! lrcxa. Ipr o6HapyxeHrr 3aaupoB. ia6o-
uH, (ojIEqeBLIx pllcoK, creaoB li3Hoca, a Ta(xe ry
l(opo6n€nulr Auc(a pa6oqyrc noB€pxHocrb Heo6xo!r{-
Mo nporrnllooBarB. npn ?roM o're,lyer noMHurb, .rro
np}t nljrrQoBarur{ yMcHburaercr rorlquHa HaxxMHo-
ro ancr{a n B cBr3li c 3TuM yMeHL aercq cyMMapHoe
pa6oqee ycnnue Eax[MHLrx npyxuH, Aig coxpaHeHnt
sroro ycrrnr nplr c6opxe cqenneHur Heo6xoarMa yc-
ranoBKa aononHxr€nbHrrx nraii6 Mexay ropqaMr rep-
vorco[rqnoHHLrx npoxjl:Lr]o( n onopH]rMn nnoqalra-
Mri HaxxMHoio Aricxa. TonuuHa lnail6 AonxHa 66rr!
paBga ronulxHe cHrToIo npH rrrnn4oBaHxu croi Mcrair-
ra. Pa6orrltc noBepxHocrli rraxsMHbrx pHqaroBj ynop-
rrbrx croer(i onopHbrx uaii6 He lonxHlr xMer! srroca
6onee0,2 MM. npll 6onBlneM rBHocc ,3HourcHHblo acra-

npoBeprror ynpyrocrb HaxnMH!rx npyxrH.
Pabovee ycu:rue I{axloj i  x3 HaxnMBbrx npyxlrH
npn cxarn ee /1o pa3Mepa 3l MM ,qonxrro 6brrr,
B npe/qexax 505.. .565 I l .  I ]o Benn.rnHe pa6o'rero
)c'Jrrnr HaxnMHlre npyxnrrrr coprrpyrorcr Ha /lBc
.pynn!r: I - pa6oqre ycHxxr B npe.qenax 505...535 H,
nBer MapxnpoBKrj kopu.rHeRbrii; II - ycunre 535...565
H, uBcr' - seneHbrii. Ha cqerlnerllje npu c6opne Aorrvc-
faercr ycrarroBxa npyrifiH ronb(o oaHon rpynnbr.

IloAnflrnsn Bb|n,l|oqeHxq c(ennexor. Ipor3Bo.qrr
ocvoTp urapn(oBoro noalnrnHnxa no!nrrnnka.
Ecnr.{  oceBoi i  3a3op 6onee 0,35 MM, ro nolnrrHnK
Heo6xoArMo 3aMeHnrL. flpoBeprror Haruurl€ cMa3xrr
B no.qmunHuKe. Anr 3anorneHur noArrrunHx(a
:\ra3(o;i ero Heo6xoAuMo flpoMbrrb B 6eH3nHe iu[
pacrBopnrene, npocyufirTg, a 3aTeM noMecrnrb no,q-
]jnnHlff Ha 15...20 MnH. B larIIIy co cMa3xon ll-ll. Ha-
iperoil Ao teMncparypr,r 150...170'C.3areM Barrny BMe-
rre c noAunnHrKoM Heo6xolqMo oxnaalrb ,qo reMne-
garypbr 50"C, n3Breq! no]lr rfiH X r.t rrporepcrb ero
.rrapyxn.

r RAI{ BLITI., IiCJTII HAXIIMHO' IUCX
3ABIICAf,T?
Cuenrenue, y,r1yA3-969M ulor,qa npo6y(coBbrBa-

aI Ir3-34 TOrO, qTO nocre BbrfinbqeHxr cqenjreHuq na-
.i:iMHoii l]rcK He Bo3Bpaqaercr Ha Mecro (3aBrcaer).
llpoucxogrlr :ro B p$yrbrare roro! qro xpoMrn or-
sapcrlrii B ero prFrarax {emtrtoTc, 3a nan6ubl (o6pa-
roBaBunecq KaHaBKn). qro6lr groro He cnyqnroc!.

rponnnnre B oflopHbrx uaii6ax Ka]raDX Arq qeHrpor-
Kn na,rL[eB noBepHure 6(rlT}] Blrpa6oranrGrM Mec-
roM B nporlBononoxnyxr cropoHy.

C6opfi a, ycraHoE(a I or(oHrtaTe]rb{at
perynxpon'ra cuer|neHrlff

flpx c6opKe AeraJrr{ cuenreH,lr ycritHalrirBaor
no Mer(aM. C6opky cqerreHr.{r rpor.r3BoArr B nocre-
!oBarenr,Hocru o6parHoii pa36opxe. nepeA ycraHoB-
I<oi Heo6xoAxMo cMa3ar6 pa6oque ueiifiu octl Bun-
Kir Bbr(nloqeHnr cqenxeHsr, flocne ycraHoBKn xrlr-
Ha. orr(c pyrcuero rronoacHHe BHnKx Ha ocH, ia i i -
I{y (penneHxt (nIrHa cre,qyer 3arrnyrb MoMeHroM
20.. .25 H M (2,0. . .2,5 Krc.M).  Ocb Brrur lorrxHa
xMerb oceBoe ncpeMerqeHne B npeAerax 0,1...0,5 MM,
(oTopoe o6ecleqnBa€Tc* nog6opou onopHErx uaii6
nepeA yc,aHoBnoii cronopHolo (onBua, flepeA c6op-
Itoii noBepxHocrr onopHLrx nlan6 ynopHLrx croer(,
pHrraroB HaxnMHoro lncl(a u [rT6) p6rqaroB Heo6-
xo!nMo cMa3ar!. npe!Bapnrenbso HyxHo orperyrrn-
poBarl nonoxeHue nrrH (pasMep 52i0,37 MM). npn
3roM perynfipoBorrHbr€ raiKu re cronoprrb. Ilpn
ycTaHoBKe HaxnMHoro lucKa MeTxx Ha MaxoBxrie n
Koxyxe AonxHbr 6brr6 coBMeqer{br. Kpenrenr{e cqen-
neHnt rla MaxoBxKe flporr3Bolrr 6olraMn, 3arrnyB
nx MoM€rrroM 16.. .20 H M (1,6. . .2,0 Krc.M).  nonoxe-
Hfie nnocKocTn nrTlr orHocuTenbHo nnocxocTH Maxo-
Bt(a ocylqecTlxsrorcr c noMotlErc peryrrpoBorrHhrx
raeK- flpu peryn poBxe p]lqarr.r Heo6xoAnMo crBn-
Hyrt B xpafiHcc nonoxeHre Ao yropa B croiiKu. 6r-
eHr.re nnocxocrr.{ aonyc(aercr He 6oree 0,1 rlM. IIoc-
ne perynxpoBl( cne/ryer3aOxItcnpoBarb perynnpo-
BoqHbre ranl{r, BlaBrB 6ypr Ha raiiKax B nporronb,
Hy() npope3l Ha ropqax nanBueB.

I KAK PA3I,EIUHIIT6 ,qUCKI,I Cqf,NIf,HUq,
KOTOPbIE "CUEIU{JII{Cb" IIOCJIE
3UMHEII CTO'HKI4?
14Horra cny,rdercr,  ' { ro nocne i11MHei (  roqhhr

HCBO3MOXHO TpO[yTCr C MeCTa, TaK ]r(a( CqenJIeH e
He BLIIsrroqaeTcr Ir3-3a roro, qro BeloMHt ar'rcrr npn-
nun r( MaxoBnxy nrrr rIaxlIMrIoMy AxcKy. B raxoM
cnyqae Hel(oropHe Bnaaerblbr ",qyA3oB" crepnsr
orBepcrxe B Hrxfiet qacTfi fiaprepa cqenr€H r lt
AnnHHori orBeprKoii rr Monor(oM npx naxaron ne-
/laJln clenreHkr oraer]rror BetoM]rt !u
!nxa. fIo o(orilaHr.ru pa6orbr B oTEepcrAe BcraB-
ilrror upo6l{y.

,A MoxHo c,tenarb rHa're. HyxHo BErxarnrL Malnx-
Hy Ha lopory, .{ro6H nyrr 66rr cBo6oAeH. He Brdro-
rras 3a)Nufi'lus, BxnroqrrrB nepByl{) ncpeAarry, 3aTeM
BKrmqnrb 3axuraHue I,l cTapTep, flocne roro, I{a( l]Bx,
rarerb 3apa6oraer u nBl,rxeHre craH€r paBHoMepHbrM,
Hyxlro rraxaTL Io oTKa3a Ha nelanb cqerlr'1eHlrq lI pe3-
Ito HrxarL Ha neA:rn! ropMo3a. O6llqrlo.qrcltx or pLrB-
ra pa3aexnHrrorcr c nepBo nonrrTxrl.
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KOPOEKAIEPENAII.

fJTABHAfl IIEPEAATIA, ru4 O OEPEHUI4AJI
Ha aBroMo6xne ycrar{oBreHa MexaHn{ecxar,

AByxBarlrHar,  nrrrrxoaoBar. nrr trcrynenqarar l io-
pooxa nepeDaq c nr rLro ncpe u' taMx Btrener orHot
Ha3a/1.

noHuxarorqar nepc{aqa Bruroqaercr ror6Ko nocn€

Ro}|\ro;{Hh|e Het|ctrpaBHocrx Kopod|{l rcpcla.t. InrBrroli

Br.. r roqeH(t  peryKrop.r  3a,0Hefo vogla np Henrpa tb-
Horr noroxeHrdr pbrqara nepercloqeHrrr nepeaaq.

Bo3MoxHbre HeucnpaBHocr l r  xopo6xu nepelaqi
rjraaHoM nepeaarrfi u auQQepeHqna,la, nx npuquHlr r,l
croco6rr ycrpaneHrg np'rBeAeHll B Ta6n, 5,1.

ro6luau 5 I
nepeaaw r arQoepenunarl:t, n cnoco6H ,rx ]crpaEednc

nprqln! f,etrc|IDrBHoo{

urks trryxox nor .rbyxpr!!
no HpyxHorry qllaMr]Jy cri

3a eHrr6 (3soueqsbre brynxx rn! letseq ssoqeHkr raaHero

nHoc tro trllrpenseM! !raNnfy Bcnyuxx u{repex Ilt x IV
neteiuc. Belovrx recltpeH I n lI nepera! {rr 6!0(r uErepcs

neptron{{ecM. c!r6!!e . r!$, so
i'Dr pa6m€ aBrono6tur ruA narl$r

naHd /rH Bb.\pdur iBrHie f rhn rr \  .  oscp\rJogr<t d. f rened

3aMEHtrrb f  r !oueHHhLc ueekpH{

3xrMbu$e B kopo6(e nepem!
on tr 6or€e cri6He 6e slrD$(tr

noioMM orHo.o rrn ncc(ora(lx 3v6!es uecrcpcts (opo6$
trep.rac ax, rnaBHori ncperar!

3a!e, rxr6 noBpexjreHHue u'ccrcpH! (opo6$ n€pe,uc un'

r ilrrr.!!e nnn fl durce orcyrf n!e cIHrpofl nrdrrrr, 3L'r'B1olrce
cry(u npH nep.uoletux lllte,ulr

rryixreHne rr noxroe otutr.r8ne crHxpoDr3aqr!, surBrBa-
Fruee cryxr npr nepeMoqeErx irepeEc

} l ,Hoc pe.boN H" 'J ix t . r^, '  . ' .b.r \ , r . .  | , ,  d. ,o i . r r" tuu - ,  u
xorrui  ( r ixp.HrrJuxrr

3!vcHirL xrHouri'roe 6noxupyouree (onBuo

tlrHoc ross!eckoii roBcpr{ocru !a leqqe crrxpo!r3aropa
ury_

3rMeHrtr recrepDb c xrHoucxtr'M (onLqoM

C.!onponr3,!'Lnoe Bu3.r'oe. Hne I ,  l l , l l l  {  lV neD.ra{
Ii3Ho. BlxM BxnoeeHrr neDe,uc
I3Hoc ropqe8 unrueu BeEqa c{nxpoHn}ropa coorBoo8ybrret

Bor6uoi 3a3op B corprxennn rqOre cllxpoHnr&rpa nn{
BeloMorl rue(epH, r)rHero xo)ra Ha oynuqax

ravetu 16 rlionrensBre conpr

deooiHoe Bxnneerre flepejaqn (rarcnrcue !po!cxo;r"r He no
Bcea ulPrHe runlreB BeHua cnnr!'on!rropa lrecieF u)

ItpoeclxJ6 rfo(, q Bux{. B crylre leoopMaur nn!
6ortrruoro rrHoca a,Mer,.6

IIoBBIUe!!6rt ra3op u roca,r(e decrep€H na {ronLcrrhi{ xoLloHrF 3a!'cr{rts rrHoueHHhrc conprxess6re lqan!

He-ooarolHoelcr  rxc np'2 hH dq\.  
' , r ,p-  

s,  rF '  eI" , .  .Du..  , SnMef rh nnyqrHy drrrcJ runJ
Cllonpor3udbtr@ BuRrDseB{e notrB*rbuei repe!.{{

It3Hoc ropaeB ! tro8epxHodrr 3y6beB 6roKo8 nedeFk lnt 3ayesrB x3loreHHue 610(r uedepe! {nr selouro
De@pEb

noBluflrDrn eep Bncd!(e 6ro(a ueqep€n nolrxrlolre,
nepeaaqr Ha rronEqa.oM no!@{nE (e

SaMeH m6 r uHode, rH ue conp

Ocra6neEne nocaA( lrn n3noc 6pos3oBon Bryrkx 6roxa
uecrepex noHrxabqet repelae!

3aMeEmB Bryn*y fis 6rox nossxablren nepedaer s c6ope c

HeaKarocHoe rcrnqe nD!xft u d!(caroDa
L$onpo{33d6reBukio{er{€ peaimoD.3arnerouocra

'lrHo" 
ropres unuueB kdovoi uffiepHr oHnxdbuen nepe rd"H

qrr rop[EB mptxrHr 
'!urlr$ 

BeHqa Buoqes{r 3a!le.o Mosa
3aMenxr! leroMyb ueclepgp urx Beneq BuooceBh raAdc,o

Hononnoe EMbqeHle (3a{enr€me npoucxollr se no Bcen
urprEe mrueB Befiua BMoqeHur3alrefo Mocra)

IlpoBeplr6 urol( | lrr(yr s cnyqae Bloca rru rqlopMaunn

HeAosaroqHkycMre nptxHH6r Or^.a roDd
Lruonpor3su6ie BqMbqeHre ftD€naq4 3lrrero xom

I,l rHoc lopues H noscpsoflr ,y6seB Br 'rcqcev6rr n(o<-ac 3aMeHnh htrroueHHue uenenH{
He ron"ro""oe jcurne nptxrru dxrcd oDd sro redr i  rEEl{H 3dMeHrrh nplxrHy 6rkcaropa
Eotrnon 3a3or B conprxernn c1ytrlur n B.,roMon udepst 3aMeHHrb r3roueHHUe conp

noBdueHrur r ,Hoc Bk rH s 3aveHrr! Btrrxy BFroqeHu! 3a,rflefo xo,ra B c6o!e
6ot6Doii u3op B conprxelnr unr(eBoro Eana ! npoMexyroq,
Ho! u(repH! 3alHero xola

3aleHrrB r3tsoueDlhren*ant

Oc{a6nenxe troca!(! rrr fi3aoc lryrox unrueBoro Mia 3a!He.o 3aMexmr Bryn(u u"qe6oro Bua 3arrrero xola lnn umtre
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npodo 1)teHue nn5.1u4bt 5. I

3rayaHerr@ 
'm$!e{re 

I,Il III ur IY rcpenaqn

3ac'crmB BstapeEHbn noB€pxEME un'ueB MyQrbI.mxpo-
3Eo0etslue,cgrdq

Hltuen sa BHrpensen no8epxtsoor urnueB Myor6t crtsxporn3a-
rooa Dr unrqeB Be/lo$ot

Ilo,rrrslT6 5onrr, a B cnycde no8rE,(!emt ps!66r 3aileHlr6Oda6ne8se 3arrxM 6onoB ryelreE t Btsrox tra uroxai unn

H€ b{rsrerd I,IL UI xntr Iv
l ltr{oc nn.onoMka Bmkn BMbq$xq

' ldcucrx,L ve( d nnu\Bd,oB Hd nooeprHo\ r i  r {eFnpriBar. u€xaHre My(}td u! BeroMoii ueo€pHn 3a!qe.o xo/]a

3iveHrrb uenepHoc BcHUo! B 
'6ope

nrft{ nepeta{r d
Saqrcrh6 95o!s6r H.3y66rx. npr 3xaclren6HBlx troBpexre-

6on ru. J npH noBpexleHrI perb66r raMctrl u(

nu!- ,qH).hdo,.rH.dnpr noup(uedrhpe'b6u Lve,,r ,br \

3aMesm! Bnnny tsm p!'qar

3aMeH!D u3roureHHEre

3aMetsrr6 BqoruclrLre m{ !^3pynenBHe nonuxmnM

laxeEurh BHolrHsde lsann
Jduerx.6 r3nouerHrre adarn n orperyntpoBarE oceBo.

3a eHxrr noryoceBre uecr.plr H orperyMppEarr oceBoe

Cqrr6 xopo6(yneperae. nprepcqenresqt, Bun.cL!tro$e-

(  Bq rhrrddrcD.Hutrdn n qv

nonoMk BeEqa crBxporn3aropa osrepu cooruErqBlDlret'

'lbHoc nr' 3a6o{!! ropqeB 3}66.D 6noK.B oedepeH M!

! " i  nenej  qnr rrhiHdplaHn
Ha&fn Ha BBtTelden nolepxHoqr M{lleB BenoMot uempHn nolrxaF-

Opk*at riD 3aerarre na lFiqeBoM Bd!rc Be.qyoren @ecrepHr

Ocra6nelle 6orra (pcnreHrr noxrlHa ta uroKe ttt unn(u Ha

IbHoc E$M uq /eoopvlunn l crra trepeupser" trepe,raq

fi.,ra8!e qaxatsa nfyx{(d 3aqHero xo.aa 3 orBeldx/ kaPrepa ?acEorrh orBep.rre !crd{aH npyxxwl

lbHd runrdreu raM(oB xn

tlrroc rrn pa3pyuelle !o!urnE!(o8 rc,ryuen uectpE

ilxroc onopHoii noBepxsocrx non qereptst carerntroB r

llrtsoc odoDlon noBepxqoqn no.q qxap( tony@! B OacoExoM

ftra6nelre 6onroB (ocnncHM DenoMoli (eoeDrn rn!3Hot
n ( (opnycy ff@Qeper ur4qa

tbHoc nan6qa carenrnro8

3aMe a Macna n npoMr,IBxa {opo6ftx nepetaq
nepnotxqHocrb 3arrreHll Macna B Kopo6Ke neperaql

:5000 r(M. Cn{Bar5 Macno crreAyer cpa3y nocne noe3!-
fir. noKd oHo Hdxor rcr B pa ror peloM coclotHfi . Ecnl,l
rrpa6arraHHoe Macro oKa3blBaercq cI,IJrbHo 3arpt3HcH-
i6rM, xopo6xy neperaq crenyer npoMbrrl.

Anr npoM6rBxr.r ficnorL3yror qrrcroe pa6oqee Macto,
,a-rrBaeMoe B kaDreD B norHqecrre 2.3 x-

flpor',rurxa ropo6nu ncpeAaq nporcBolt{Tct B cne-

r' c noMolllblo aoMxpara nnn noaaeMHuxa noaHtrb
aBToMo6rfiE TaIr, qro6br nepeAHxe lroreca 6rr'
B BEIBeUreHrrOM COCrOrHlrfi ,

'/ lerrycrlrrb Elrrarell, BMIow{rb I nep€laqy u rrpo_
rcclr o6rancy xopo6w nepeaaq B TeqeHlre L..5 rvflxr;

" 
o'I}rr! npoMrBo.t{oe Macjro qep€3 ctaBHoe orB€pqD{e;

'/ 3anpaBxrr (opo6xy nepeaaq cBexxM MacnoM B
o6leMe2.3 n:

"/ ypoBeHb Macna 4onxeH 6!rrb no BepxHloro Mer-
r(y MacnoyKa3are.irt npn lblBepHyroM nonoxe-
Hnu npo6ru Macnoy(a3arent. IlpoBep(y ypoB-

Hr Macra Heo6xoaniro npou3Boaurl' rla aBToMo-
6une. crorrl€M Ha roprBoHTarI'EoM ytlacl(e.

B npoqecce 3Kcnnyaraqxlr cneAysr o6parqar! oco-
6oe BHtiMaHre Ha cocrorxn€ canyHa, pacflonoxeHqoro
Ha 4aprepe noHtxarouei nepeaa'fi. Cafl)'ir cnjt{nr ant
coo6qeHnr sHyrpeHscfi nonocrn Kopo6(fi nepeAaq c
arMocoepoi n e.o 3drpBHeHI{e npnBolnr ( noBulneHulo
naBneHnr Blryrpx Kopo6(u nepcAa" u, xaft ctcllcrBt{e,
BO3H|KHOBeTUT Teqn Macra qepe3 yn'rorHeHgt,

flpoBepr€ apascMxcclx
flpr{3HaxaMu, onpeaermqnMk norpe6Hocrr' B npo_

Bepne xopo6KH nepelaq, rraBHoi nepeAaqrl 
'r 

arrDoe-
peHqnana, rsnrlorcr:

/' noBlrureHnLrfi rxyM npr ,IlBuxeHtin asToMo6urt;
y' ntoxoe BKrloqeHue n caMoBLlt{rloqeHn€ ncperaq.

Ta re HeficnpaBHocrlr, Kax, HanptMep, !3Hoc xoneu
cxHxpoHx|aropa. npotB tcrorct nocreneBHo Ha rrrqre
lix He npHBolnr fi Brlxoay lr3 crPoq (opcoxl' nepeaaq,
Ho npr{Bonnr K u rHocy 6orec ol BelclBeHllblx trelaleii. x
(o1op6rM creAyer orHecrn Befieu cltHxpoHn3aTopa rnec-
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2 ranna M?0i 3-ratrta ynolmqi
4-BeHeu Buoqelsr 3a,rEero vdaj 5 -

npooaBoqsoe (onluor 6 - mo;lutnHn( 3y6-
qarBrx (ondcr 7 - 6noK 3y6qarhrx (ojdc nosrxae-

uren neperac!; 8 uaiioa ynopHaci 9 noaurnnn(j
l0 3y6saroe (orcco cerBepron dePe,qaq! le/roMoq I I - de-

crcplr lprsoxa cn,,]ove4raj 12 - beloMoe 3'6caroe (ox*o rye
ncn ncp.naeri 13 - no,qurrHqq 14 - BeroMoe 3y6qaroe (oneco Bro_
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L6 A6no otto6rLr6 "J1yA3": ycmponcmao, pa6oma; mexquqecroe o6cnyrcusa ue

P"c.5.5.A6r uex.Hr3M! treF-sbaetur rcpeAae: I - pykorfta prqaro DepeMoqenlr f,epe,ld!;2 - pac-
Ba, 8ryne py(orrys (rpy6(a 3,31 TB &!uua 8 vM); 3 - pLrqaf neDedpceH(r neDqraq: 4, texor no vtsdnopHaq 8ryntsa pyroqn, (rpy6ra 3,ll TB 8 vvr: I - puqa' neFrEqectrq neperdq: a rexor nor ryna

nepe(mqesrr neFAasj 5 - lranba 8T; 6 - 6ox! 7 - trpyxrsa
prcara reD€croqenrr neDeraci 9 - maouna D6'qa!DB: l0 - oai
nePe(mqesrrneFAasj)- l ratba3l ;6- t 'ox1;/-npyxnHapuqdranepeMoe.Hxrnelenaq:8.r l lacrrBa
prcam rep€crcqenrr neperaci9 - maouna p6sa!DB, l0 - uai6a 6T, tl -601r M6; t2 -;Mo(i tl - uro(r 14 -prcam rep€crcqenrr neperaci9 - maouna p6sarDB; l0-oan6a6T; I I -60r.M6; 12 -3aMoKi 13-uroxi 14-
.oByr neteubqen!, repeaaej 15 - 60rr (pemeHx, tronysai 16, uurHt t,2x200j 17 - oarcts n!yx!E!
3a,rHero ro.ca; l8 ' nplxrsa rallcro rolar 19 - uai6a; 20 - uiurm 3,2x l2i 2l - uro( sMloeHM a,]sei6 x"!':
22 - 3aM"tum 3x21lt 23 - B{r(a BMosesxr 3a!se.o ioaat 24 - pdcar BntoqeMr 3aArero xo!a; 25 , ololjsd,
lllai6aj 26 - uaii6a noBoaxa lrsara Bubceslr $rtlrero xom: 27 , rnnxdr 2,5xlq 28 - cror6pqe ro;uo;

,, 29 - 6on M8i 30 - rpofluirenr Me-
,6 J xaBnlya EubqeHb E-iero \o!a:

-€, \!= ll - 6onr M8:32 . nomlo\ pdqcm
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Ptrc.5.7. Aau{ jexatrn3Ma lsnerf,x 3rrrem Mocn tr trowmbu.i nep€Alqx: I - py{orr{a pHcara
'troH'xaDq€i rerEAaui 2 - pacnopHdr Bryrka pykor,.u (rpy6(a t,.lt TB.

4xrAa8 vltj l - pLicar BMoqeHlr 3aAre.o Mooa { nosrxaoueii flepeaac(i4 - ecxon noBysaflepeobqe-
urflep€F!:5 - uari6a 8Tj 6'60rr p!!da nepemocc8{s trepe.ca\ 7 , xpyxrHa orxrMflar prsara BMc
ee!!r kaHero Mooa; 3 - pacnoplar mynxa orx{Msot rrp}TrsH BnbqeHrr 3alEeio uocrai 9 - orxrMrai
c{o6a preara BMDqeHu, 3a$ero Mocra; l0 - np)n<r!a p&cara trepcxioceslr nepe/raq; Il - ocb oftrMko"
npyxkr! r ckoolj 12 - npyxma o!(eropo3 uroxo! ne!€Mbcerrr nerelasj ll - uapr( 7.938-100r 14

uxaplqet repe.caqu; l5 - 6onr M6i 16 uan6a6Tjl?-B
xaouen nepeAaqrj 18 - 6,rox Bn@eenu, noHrxabtuen rc!,enaer] 19 B!r(a Bub
20-unoxxa5x7,5i2l leAoMoe ry6caloe (ontro soHlxabrret Depenasrj 22 nepe/]un loluril' xBe!y-
uero ldaj 23 - crynrrra Bubqellr 3larero Mmaj 24 noADrnlr{ oynruL! Brroqellr 3alsero Mocra,
25 - M,cloor.ornc xonsuo rororna!(a crynlrrdi 26 - npoMalka ryuDKr;27 - rpEru(a no,rornlrej 2b -
Mauxra 35155*10 c npyxtrnoni 29 - 3y6qa, Hn OraHeq omepsr 3arHefo vocrd; l0 - ranru M20xl,5 (pen-
tesu 3y6caroro Stanqa; 3l - ytrnorsmslHoe (onruo. l2 - 60rr Mo. ll ro,rup ocx 6ro(d BMDcaflt
loarxaouet nepe,raqrr 34 rur noHnxaolr€ii neperaqri 35 eh 6roka BMc
qennr norrxaouei neperaq!; 16 - rorkarerE 3NM uro(a,l? - uro( RH,rKtrixrbqeHtrr 3aaHero Mod,
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fnrca | . Kopodxu rcpeda\. zna'pat nepedaqar ou$O?pe*reta,r

repeH, My{brr,r n ,qpyrhe lerarrr. CBoeBp€MeHHoe ycrpa-
Henxe HexcnpaBHocrei:i cnoco6crByeT npo&qeHxro o6qe-
ro cpoxa cnyx6H r{opo6x! rlep€:'lalr { npeaoTBpa'qaer
npoBeaeHrre BnocjretcrBlix 6oree Tpy,qoeM(nx pa6oT,

Pa:6opxa xopo6rl nepeaaq r anooepeDurana
Pa36opfta npo!3Bo,trrcq nocre cBrrflr c aBroMo6{-

rr cr'rjroBoro arpcrara u oTcocltr{HeHrr xopo6Klr nepe-
rlaq or lBuraTenr- rlepeIr pa36opxoii Heo6xo!flMo rr,Inrr,
Macro u orr!€Tnrb xopo6xy nepeair.r oT nbrri{, rp'3n u
MacjltHt lx oTroxeHllt.

Pa36op[a npolt3Bolnrcr B crel]yloueM noprAr(e:
Y orB€pHyTb rarRu Ir cHrTt (opnyc ynpaBxcHit

nepel(nrcrreHneM nepeAaq B c6ope c pErqaa aMx ne-
peMloqeHur repc]]aq. Ilb8,.re.rL [pyx[Hbr dxr-

, caTopoB uToria-nepel(rmqeHnr 3a4Hero xo!a;
v sbl8eptl)nE npo6l{xrroxa u npo6Ky3aMXoB 6no-

'/ pasxruuHToBarb u orscpHyrr,60rr xpe reHrj,
non3ylra u 6o,rrbr (penneHnr Brnofi BKrx)qeHrq
noHtrxarculetn€peAarru 3a4HeroMocra;

r' nsepn!'rr, rexuonourqecxuil 6onr M6x?0 B pe3b-
6y roxa non3yHa u, no.rrHyB 3a 6oft, r3Bncqb
Ilrrox n non3yH;

r' rarnu xe o6pa3oM x3Bneqb rrrroxli fi srrkrr
noHnxamrqeii nepeAaqn;

' orBeprr).E BoceMb raex x cHrT6 r{aprep noHnxa-
, Iollteii nepelaqlrj

v u3Breq! Ir3 r(aprcpa 3aMKfi rnroxoB nor3yHa n
Bnrxri noHnxaroqeu nepelaq[, a ranxe triapx-
ru OukcaropoB;

/ :arpenurr Kaprep noHrxarolqeii nepelaqu B
rxcr(ax. 3aonKcnpoBarE 3y6qarlrii dnsHert or
npoBopaqnBaHnr, orBepHyi.E raiir(y n cH{rL 3y6-

_ \arHii +JraHcU;
" oTBepHyr! rafiku, cHrrb r(pLru(y noAunlB{Ka

u Mao'rocronHoe rojrbrlo rolrrrnnxfira cryn|ubr,
orB€pHyrr rax(y, cHrl6 n€pexoaHyro rlracT Hyj
6nox lucclepeH BxrloqeHrr noHnxdroureii flepe-
laqn ]l ocE 6rom;

r' BhrnpeccoBarr, crynsqy B(nroqeHr.rq 3aaHero Mo,
cTa l,l3 KoHnqeckofo noA-
rxrlltHfika, ar nollxnn-
HnK - X3 Xaprepa noHn-
xarcuel{ ncpea?!rn;

"orsepHyrr 
rai ixr{  v

c rrr, BepxHoro I{pbrlnxy
kopo6I(U nep€laq,
I(p6rr.rr(y ouxcaropoB,
I I3Bneqb npyxuHEr x
llrapx(x Or(caropa:

" 
orBepryrl 6oJrr
KpenneHr.rr  no-
BOAna pf iqara
nepeknroqeHl, t t
3aaHero xola;
crler(a npoBopa-
qf iaar,  n3aJIeqb
rrToK nepexrlo-
qeHut 3aarlero

_ xoxe x3 (apTepa;

' OTBCPHYTb OOJI.
TH, Cnr:rb r(poHrrr'
TCllH MeXaHq3Ma
lxrroqelllrr 3a!-
Hero xo!a,  pEr-
rrar n noBoloK
nepeKrlor{eHuJr

tuc. 5.8. npr.no.o6,€Me ars
c6opK{ { pd6opa{ ftopooRu nepe
/ia{: l - Bxtsri2 - nlrxrMj l -ooti-
&;,1- qeapHrn lepcrax

"' orornyB :arrarosyrc ai6y Ha npoMexyroqHoM
B?Lrry. rRBneqb ur,lr{rn r{1xBocrDBHr(a B€Anxet rue
crEpHk rna3Hoii nepel(aqn. BKnro.onL I1l nepe.qaqy
r,l Bp)nrH)T BBec r B 3aqerureHne recrepHm 3a.qHero
xo!a. ClrBeplTb rafi xfi r.T'erlqeHtr fipoMcrq,iroqFo-
ro Barla y BeQ/ruei:i uiecrEpH rnaBHUfi nepcla.ul

r' lrsrl, aeHe! B|lToqeton ?a-qHer o vofl a. 6rcK uc{-re-

_ pelr noHrDfiarorqet neper''lalnt n B€Iytry1o uecrepHxl
7 oTBepHyrb rail(r Kpenrenur xopfiycoB noAur!-

HnlioB lnooepeHurara x, non;3yrcr, Bbrr(onor-
xoii. cHrr6 KopnycBr noAlnunHn(oB lrooepeH-
qnaiat oo1a6r.rB npr troM raiixn (penneH{r xap-
repa cqennegfir. I,l3Bneq! ,q{OocpeHundn B c6o-

, 
pe c ueloMoii u_ecrepHeii rnaBHoi nepelaqn;

' orBepHyr! lBa oorra u cHrr6 rgLnuxy flcp€aHe-
ro noalnHrirJn(a nepBnqHoro Bata;

'/ nerxrM nocryKueanueM Br,rxororlioti 'rep$ ot-
BepcTue npoMexyroqHoro B:ura BbrrrpeccoBaT!
nepBriqHbrii Ban B c6ope c noalnrrnHuxoM, rlpx
neo6xoAnMocTu pa36opKu lara cHrTb cronopHoe
Konlqo, cnpeccoraT6 c BaJra nolurnnHur(, cHrT6
ynopHoe I{onlqo c non 

"nHuKa;'/ oraepu]'rr, 6om rpenreE{r Blrrxu III r IV nepela.r,
mBreq6 unol{ n Drrr(y. oraepH).rb 6ojrr Kp€rl,reHrt
BLrrIKr,r BKr'rroq€Hxc I ri II nepeAal [3BrerrL uToK.
B,lrlxy H 3aMru Bepxnero n Hr.D(Hero uroKoB BKrrlo,
qeHr'rr nepeaatr n TorxaTe'E 3itlrr(oB nToxa;

'/ no.nr:yrcr creMul<on (pnc. 5. I 0), Eurp€ccoBar!
ocb rrnnlleBoro B:rna 3 napTepa Kopo6l{r rlepe-
!arJ, u3Bneqb lnrrlleBot Ban c npoMex].ToqH]r-
Mn nlecrepHrMli 3alHero xo!a;

r' orBepHyrr, 6onrlr u currb xphnnry nepelHero

:

Prc. 5.9. Kopo6M rcper.c B npi- Puc. 5.10. CleMrrx cx r,{uesoro BU!: r - ocE onrqeaoro au4 : , xaprep xopo6xn
@co6terr{ Arr cfopxi r pa36op$ neperaqi 3 - !-EMtsr(

i-l iil dl J'



A6mo]totao6L,tb ",tIrA3": J,cmpoitcm6o, pa6oma, merpn4ectoe oqcxwtnsa ne

'/ nocryxulaq Mqrrrofi Br,rnonorxoli B cro-
poHy Kaprepa irqcnneHrr, BbrrryrE Be)ly-
rqym necTepHro rnaBrrot nepelaqn, ae-
loMylo urecrepHro nepBot nepelarrn, cTy-
nnqy c BeAovoii uecTepHe; 3?UHero xoAa
x BeloMyro uccrepHro II n€peAaun ll3 l(ap-
repa xopo6Kn nepe.qaq.

Ilp$'eqasse. Bryn(! ucoepets, rrojrbr{a,
rlre nolrrnsrxr n Kon6ua crsxpoHr3aropoB
Heo6xo.qrMo noMeftr! no uecrepHr\r- nepe-
crauoBea rx np c6op(c Ee;roryc(aercr.

'/ npu neo6xoauuocrs, ncnonlryr !p!c!o-
co6nenre (pic. 5.12), cHrrr KoHxqec(nn
ynopHtrt noalnnnHux c BeloMoro Bana

, _ 
(opo6Kn rrepeaaq;
BLrKoror(oi n3 Mtr(oro Mer:urjra co cro,
ponH nepexolnot njracTfiHbr Blrnpecco-
larb npoMexyroqHbrx Ban. n3B.ncqb Be,qy-
rrtylo rrecrepHro IV nepeAaqu c xorLqoM

Ptrc.5,12. npr-

seaynret Decrepsi l
rnraHofi nepe,ra{tr: _

aroo€p€HunLr

Ptrc. 5.13. CMMsr( nonrm-
urRa rtr+CepeHqnlmr I - yrop;
2 - nanxa c&MHrxar 3 Eryr(a c
Maxosr{oMj 4 - B{xrr 5 - py(orr-

crHxpoHk3aropa! a 3areM' crynnqy s Myoroji
nepel{nrcqeHx,r nepelalr, BeAylqyto necrepHro III
nepeJlarrri;

'/ 
gHnpeccoearb 3atHyfi no/xlurrnHnr{ npoMexy-
ToqHoro Bara n3 r{aprepa (opo6Kr{ flepelaq.
CnpeccoBarb c npoMexyrotiHoro Bana poniko-
Bbur noalnlrnHl{(;

'/ rr3B,re.rr, se,loMbre rnec.rcpHli III n lV repe,qaq u
Benyrlyb uecTepHro npuBoaa pelyrqopa cnu-
,qoMe, a. orBepHyrb ,!Ba 6onra n cHrrl peayK-
rop nprrBoaa cnxroMerpa;

'/ shrnpeccoran u: rHe3! kaprepa Kopo6xx nepe-
aaq ocTaBrxtecr norl nnHuxn.

Pa36opka rrrbOepenqxana:
/  ) ( i rHoB rh r .opn)c nHddepe uyara B c6ope B

ruc(r iL i ,nonByrcLcLeMHxkoM(pnc. 5.13),cHrrL
sHyTpeHH e xorbua ltoHnqecx{x noalxnnHn-

'/ orrepH)'rE BoceMb 6omoB, ri rrerkxM nocrlKxBa-
HueM cHrrb BeloMyro uecrepHro rnaBHot nepe,
aa.rx, KpEurKy anooepeHrruarra, uecrcpHro ro-
Jlyocu n onopHyro uai6y;

v' cHrrb cronopHoe nonbqo, BLrnpeccoBarb nar'r€q
caTenrxToB, x3Meqb uecT€pHn caTeIJ jToB, BTo-

Ptrc. 5.11. Crflne s€lyrcd ue-
creprr ffaBnoi rcpelr{tr

HoMrHanLnHe pr3MepH, 3a3opr,t I| I|aT9nl
xopoorn nepelaq, rnraHon

pyIo nrecTcpHro
noryocn x onop-
HYrc rua;6y lnec-
rcpHn nonyo${i

'/ nr parree cxsrrrx
xopnycoB norr-
lxunHxxoB Ar.rO-
oepeHqlrara BH-
tsepHyrb peryr]{-
poBoliH}Ie ratxll
n BLrnpeccoBarb
HapyxHlre Konb-
r Ia r(oHI l \ecf inx
noainnnHu(os,

.4crann Itopo6r{r rlc-
penaq Turar€rbHo npo-
MlrTr n oqficrrirb! yaa-
nsT! Bce oTnoxeHr, t r !
npoqncrnTB oTBepcrxt
,r lllnnulr or 3arpr3He-

noMrHanhFHe pa3Mep;r, 3a3opH N HaTrrr B ocHoB,
H6r\ COnprxeHyrx r\opo6K nepeaa'{. r laBHoii flfpe^a.
qu n Anooep€Hquana npuBereHlr B ra6Jr- 5.2.

Ta6ra4a 5.2

rjlasHon neD€latru I txoo€D€H|rnana
Atr.MdpN coqrr.€uux ,arp, HrrrrG) B coen{HeHrx, MM

Bu

Kaplrp ropt6Kr nepelaq . ,,oruxnhrr l& 50105 0,030 0.013 0,030
Kaflep (opo6rx leperaq norux Hrk lY! 6a-106K, '12,, -0,010 0,0t1 0,060
Kaprep kopo6xr n€perac roaunrH!( l\b 9220641 62 -0.010 0,011 0.010
Kaprep (opo6tu neperac - nolnrns!( M2305K 62, -0,030 0,0i 0,030
Kaprep xopo6$ nepe,rae - no,rurnE r lYe 105 -0,010 0,013 0,030
Kdprep xopo6(r rei,ercc - u
Mooa, I { II, III n lY nep€rae

0,0.]0 0,145 0,300

Kaprep notrsxaoueii nepe,lacr - nolurrtsrk lS 697306 72,, 0,023 0.021 0,045
nolornF ( Ne 50305, npoMexlroq$ril Bu ,0,002 0,045
llorDrxlr{ Nq 50305 -nepBrqu6rn Ban 25 -0,002 0,0t1 0.00
lonurnHrts Ns 9220641 . npoMe[tToqHrit sd -0,002 0,022 0,045

IlpoMextrolHr, Bij-r repBrcq6ri Bu 0,007 0.051 0, t00
no'luqnH!{ l\9 305 Eelylrar ueftptsr rraBHot n+eAac! 25 0,002 0.022 0.045



rtaaa V. Kopoqxa aepetaa, as M nepedaaa, duQQeFHItt!.Lr 79

IIDod,) I)'cettue mublu\bt ).

A{rMerpE conprraeMur 3a3op, raurG) B coe,qnrctrnr, xr

eed sxroqegrr ur*to uooa no,lu'nHt{ Ne 664907 .r7"'-: 37" -0,008 0,021 0.045
flolurtrqrxNe 697106Kv ' Beryuat r*tpu rnaBHot nePeAaqt l0 -0,002 0,022 0.045
neoexo,lHae nnacrnra - od 6no(a BxmoceHrt noHxxabuci nepeaa!n 20^ -0,0t6 -0,062 0.00
r.,r*r-omaouer *rx-" , 

' 
m6ronsoo frM rutlmouex n.rei M 20. 0.008 0.04,1 0.100

UonuxxE (l$ 697106Kv - crvnrrla Bqbqestr3a!tse.o vocrr l0 3010,007 4,0t7 0.007 0.015
noJur{r'!!( Ne92105- ueayua, ueqepHt rnarHoti nepexact 25 -0.002 0,022 0.045

Iro,:Mn t Ns 2007915v (gll)Ttrqe rctDrc) _ xolo6ka roo]lepeHurdra 7t. 75{ai -0,045 0,00

Kopo6(a ,rxo+epeurara - uecelM nonyoq 68' ' { 681s: 0.065 0.151 0.300

Kopo6xa !'OQepesqnana - n l6r',1 -0,022 0,054 0,010

careuxrrn{boepeHurela n l6-, t : l6{ !q" 0,066 0.14E 0,250

Kaprep xopo6,(t| flepela'{
n Kaprep roHwltamuen nepeaaqr

AeralH He aojrxHbl rMcrB TpeLqnE, a a noBepxHo-
€rrx rH€3! r'Itt noalrltrnHuxoB _ rcHoca Bnule npeaen6-
Ho lonycTlrMr,rx BenrqnH unu noBp€xaeBxii. ynror

HrroDlre noBepxllocrn fiaplepoB He /conxB6l Merb 3a-
6onH, pncor rrr rpeuinH. TpenIuHlI 3aBapurL 3a6o'
HHbr r{ pxcxn 3aqncrnrb. .(era.'In, nM€Iotqn€ Ileycrpa_
BNMbI€ NCQEI{TbI - 3AMCHfiTL.

fIoItnnnfifltn
BparueHxe noAunrHnlroB aon*(Ho 6blrb MaBIILIM,

6ecnryMHHM. lla 6eroBbtx aopoxxax napyxHbrx x BrI)'r-
pelrlnx o6oiiM, Ha lnapnl{ax finn ponnKax BBlrpalnn-
Banne Mer!!'rna He ,qonycl{aerca. IIpr{ o6HapyxeHnx yna-
3anroro aeoeKra nollnunHxKIr nyxHo 3aMeHnrb

Ba.rbl
Ha pa6o'rnx noBepxHocrtx BanoB He Aonycl{arcTct

noBpe)hneHnt x qperMcpHhri  iHoc. Ha nnovexyro"Hov
Ban) pe lorxHo 661 6 Bhrt(pdLU BUn f i .  LUecrepHt.  no-
caxeHnar na Bany, He ,4oxxHa uMer! tlpe3MepHr'nr n3-
Hoc 3y6EeB. Ban6r, trMerolqne 3Haql{rerlbHblt n3Hoc llrrl}l-
qeB nrn ux cryyqxBalrlle, no&nexar 3aMeHe.

[Iecr€pnn
3y6bq ucc,  epeH He non,! .Hhr xvel  b BbrKpduJxBaHri i

r  naBoxaK{saHl{ i i  Meranna Ha noBepxHocrx 3y6a.
Ec,'u noao6HLle aeo€Krlr 3aHnMamr 6otbtue rp€rx no-
BepxHocrn 3y6a, xorr 66I Ha aByx 3y6t,tx uecrepeH _

rrrecrepH( Heo6xoanlro saMeHnrl.
lllroxn tr Bo.iftn
AedopMaul,tt Br{jrol{ nepeKq'oqenut nepclaq ne aonyc-

Kaercr- lllroKlt Aonxfibl cBo6oAHo clro"'rb3rrrb 5€ 3Haqr{-
rejrEHoro 3a3opa Ir orBepcrnfi (aprepa. AeTa,ut I{MeIo-
nue Br'nMlle crcaEl 3aeaaHut Ilrll1 ll3Hoc:l - 3aMeHr{T!

Cryruqhl, MyorLI tt 6.roKnpyro[lne ro.rrbqa cxHxpo-

Heo6xoArlMo nposep rLt rler nn cie/:oB 3aeaaHlit x
H3noca Ha cTynnlax MyoT Blorrc'{eHlle flepeaaq, oco-
6eHHo Ha noBepxHocrtx clronrxeHst MytbT. He aoflyc-
xaeTcr.rpe3MepHblii lr3Hoc noBepxHocrlt 6rol(npyIoluxx
Kon€q (HeficDpaBHocrb Bo3MoxHa, ecnu oHI'r ynnparcr-
cq B Myory cttHxpoHn3aropa). HexcnpaBHocrx, npe_
nrrcrBtr,orx e cBo6oaHov) (r\onEr(eH lo MyOr. \IoiHo

)LIprHxlh 6ap\arH6r\ t  l ldn lLHr{Kov. [4rHou,err l lb le
reTafin - 3aMeHI,Irr, HOBETMI{. 3aMKu HnxHeI'o x acpxfi€-
ro LxroKoB x ror lKarenq 6 roxt{poBoqHoro ycipoi i f lBa
He lorxHLr uMerb x3Hoca 6oree 0,1 MM (npu 6onbdeM
3a3ope Bo3MoxHo B(nrcqeHue cpa3y aByx [epe/raq).I'13_
HOrUeHHbre aerail,I noaJl€xar 3aMeHe.

C6opxa xopo6Rx nepeaa.I n A[ooepeHuxana
C6opKa rpon3Bortrct B nocneloBarenbHocrfi, (16-

parHoii pas6opre- nepea c6opKoii Bce pa6o',!e noBep-
xHocrtr ,qeraneri cMa3arb TpaHcMIlccuoHHBlM MacnoM. a
yflrorHrrounc toBepxnocrn H npoknaal{n npoMa3aTb
creunanrzHofi nacroii (HanpnMep, yH-25).

Anr npaBnnbHoi ycranoBl{n Beryqeii lnecrepflr
rfiaBHofi nepeaaq[ Heo6xoIIrMo BllAepxxBarb MoH'

/ Ha xBocroinK Be]lylrlefi uecrepHr rjrrBsoi ne-
penaqn Hanpec(oBa rb nepciHxn )  nopHbrn no F

r '  ycraHoBl l lb peryrnpoBoqHEle npoxna!f t t r  c
ynopHon lxan6oii, BbuepxaB pa3Mep 50{,' Mv
(or 3roro parMepa 3aBxcnr qer(oc-tb Bxrlrcqennt
I t{ II nepeaaq).

' /  €npeccosa rs Be!)Lrry lo uectcpH'o InaBHoi i  ne-
peiaqfi c nepeannMn ynopHBIMn nomxrinlllrl{aMu;

'/ ycranorurr e raprep Kopo6(It nepeaaq co6paH-
HHe lerann;

'/ 
ycraHoinrb t(pBlruxy ynopHoro no/crsrHxra n
3aKpenurL rr€TlrpbMr 6onraMn.

flpn c6opKe arroocpeHllnara HyxHo o6ecnequrb
oceBoe nepeMeule }te uecrepeH notyocen - oHo AorrxHo
6brrb B npeae,rax 0,00..,0,35 MM. PerynrpoB(a oceBo-
ro [ePeNrerqeH|,l9 ocyqecrBxterct no,q6opoM onopHblx
uair6.  Hco6\otr  voi i  ronur H6r.

nocre ycraHoB(Ir aHooepeHunana orperytxpoBarl
3a3op B nape uecreperr raBHoi:i nepeaaqx c o,qnoBpe-
MeH;oi pcrynupoB(oii 3a3opa B noaritrn8txax ano'

OepeHruana (pnc. 5.14).
' Inq 3roro:

/ rasepHyrr xrloqou perynfipoBollHyro raiixy ao
ynopa BeaoMoii DrecTepHx B Bely lylo. a 3aTeM
orBepHyrb ee Ha 1,5...2,0 o6opora;
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/ 3aBopaqfiBar. perynupoBoqHylo raiiKy c ,qpy-
roii cropoHbr !urblDepeHquana n npoBopaqu-
rar anQQepeHrIfian, yMesbur{rb 3a3op B xo-
Huqec(nx noruunHxxax Hacrorb(o, qro6r,r
BpalI IeHue AxddepeHqrrara crano 3arpy.q-
HEHBLI[I;

r' orBepHyr6 raiiKy Ha qerBeprE o6opora. lI Kax-
abr; pa3 Hacronbxo xe 3aTrfnBaTr, peryjrtrpo-
Botuiyro raii(y ao rex nop, noKa BeAoMar uec-
TCpHq ynpercr B aeayrqym;

/ 3aBepnyr! Bropyro raiiny Ao orKa3a, peryrxpo-
loqHyro raii&y orBept!"rL sacTorllro, qro66r B
flape ulecrepeH rJIaBHoli nepeAarru nojlyqxr_Ic,
3a3op B frp€aerrax 0,12...0,17 M;

y' ncxoas uz pa3Mepa rllara pe3E6H peryn{potsoe-
Hoii raiixu, paBHoro 1,5 w, uoxno npn6nu:u-
reJrbHo onpeAsrnrb yron, Ha Koropbrii ieo6xo-
A,iMO OTBepHyrh rai:iry, Eonee ro.{Har Ben gr.r-
f ia 3a3opa onpelenteTcr c noMonlrrro I(oHT-
poJr;Foro nplcloco6neHrt

Pasnriua r  6oxoroM 3a3ope lnr Anyx:y6rea,
pacno.rroxeHsnx pr.qoM, He,qonxHa npeBlruaTb
0,05 MM, a o6aee r,rrueretre :a:opa aonxno 66tr6
ne 6once 0!08 irM.

O(oHqaren6Har perynHpoBka 3a3opa n (oH{qecKux

r' perynrpoBo'{HyKr raiiI{y, pacronoxeHHyro c
npornBono.lox Hoh cl opoH 6r ot Bcao \tott uec r c p-
Hn rnaBnoi:i nepelaqn, 3aBepHyT6 Ao yflopa, a
3ar€M orBepHyrb ao norryqenur cBo6ojIHoro Bpa-
qeHxr rn0qrepeHlxam;

y' no ofioHqaHrrrl peryrxpoB(n 6oxoBoro 3aropa
ycraHoBnT; c1onopbr per.yJ poroqHbrx rael{.

f lpIr  ycraHoBKe cfonopoB Aonyc(aeTcr He3Ha-
quTeIEHOe AoBopaqr'rBar{tre perynrpo}o.r86rx raex !o
cosnaneHur yca flonopa ll npop$lr rat(s.

r I(AIT YCTPAHI,TTb TtrIIb MACJIA
I43 I{OPOBKII TIEPENAq IIO IIITOXY
NOJI3YHA IIEPEKJIIOT'EHI''?
Te'rb Maara ,3 ropo6Ku nepelaq no luror(y nomy-

Ha nepel(nlolreHxt nepelaq aocTaBJIteT MHoro xronoT.
B 3ToM Mecre Teqb nosBn{erct, KoIIa cxtbHo rcHo-

uerra 3aaHrrr BTyrr{a noJr3yHa, fiapyrneHa repMeruq-
Hocrb pe3r,rHoBoro roopxpoBaHHoro qexra njrri no-
BpexiteHo ylrtorHurerbqoe konlqo- Ecnu qexor no-

paancr! ero Hyxno 3aMeHsrr, r{jrn 3arorcrT6, Ecrrn fio,
Bpexaerlrlr Her, To Haao raaexHo 3akpennr! trexon xo-
MyiaMIi fia uroKe r' na rxefi(e 3aAH€1i I{pbrlnl(u xopo6-
xD nepeAaq.

B-c,'ryrae 6orsuroro runma Bryrxu B ianreii kT'6ruri{c
KopooxH nep€,qaq, ee HlxHo 3aMeHqT6, lllroqnB HoByro
m 6poH3!r. Ir'u 3aMeH6r H]'KHo cH'r! 3a,uHroro (pLruJXy,
cHrTb p€3fiHoBlltr qexon, BlrnyT6 uTor( x B6lnpeccoBaT6
Bryn(y. Holyro Bryrxy HyxHo Br,rToqurb ran, lrro6br
lnTor{ Bxo/tnn B nee 6e3 saeAaHufi r, 3aMer.lroro nrcdra.
Or.ouqa rersrr)  

-  
no:rour.) ,rr lUe npoe.:116 pa:rsux-

Hoii_p8Beprxoji noolc aanpeccoBru Bryn$t.
rrpn noBpex.ueHnH xnu [3qoce ynrotHxr€nbHoro

I(onrqa ero cjrelyeT 3aMefi'lT6.

r XAX YCTPAHIITb CAMOBBIKJIIOqEHI,IE
qtrTBEPTOff NtrPIIAqII?
CaMoBErKrroqeH{e 4-ii nepe,qaqu cnyqaercr nocre

AnnrerLHori gl(cnryarallrrn Han6ojree qacTo, raK kal{
3ra lepeaaqa ncnonr,3ye rc, 6o]rLuee BpeMg pa6orbr xo-
po6Kr nepela,l npx A3trxeluin. CaMonporBronbHoe
Bbrr(rlrcqeHrje npoHcxo/lnr B p*yr-rETare oIHocTopoHHe,
ro lBnoca 3y6r,€B BeHrra De/Iyllleii uecrepHn ll Myrbrbr
cnHxpoHrBaTopa, conprx€HHoii c HnMfi .

rlponrnrL cpo( cnyx6br xopo6ru nepelaq Moxrro
6e3 3aM€r{Er jlera,lcii, a Hx nepecranoBkoii. Myora cnH-
xpoHu3aropa 3-n u 4-; nepe!a'{ - crM\rerprqHa, rro-
3roMy, pa3o6paB ropo6k!, Myory MoxHo rrep€BepHyrt
lr ycraHoanrr, x3norfleHB6rMr{ nljrrrtaMn B cropor{y 3y6-
qaroro BeHqa lxecrepr{x rpcrbeii nepe{a'rn. Mydra
6y,ret pa6orars 1l l r , , ; .  Hcx,HoueH oir  f lopono .

epenpeccorny (puc. 5.15. 5.16) rioxHo co3M€crnrb
c nolKrlitAbrBafineM no,q 3y6qaTHii reHeu naii6sr ror-
u]rlroii 1,5...2.0 MM. Toraa My4ra crHxpoHBaropa 6y-
,uer rty6xe HaAB{rarbcr Ha BeHert r 3aUerrjreHnc sra"
Her Ha,qexHee (prc. 5.17).

CaMonpoEBojlbHoeBblirrroqeHneMoxeTnpoficxonfiTE
r{ rJ3-34 Henojrnoro SMrorreHnr nepeaaqr.r, xorla 3auen-
rreHxe npoxcxoauT Jrrrllrb xoHqaMu 3!,6EeB Berru uecreP
n'r ll MlOru cHl|xpoHr.iratopr. ,Jro !ro)i'-Ho vcrpaHxrL pc-
f),nnpoBKon MexarrrcMa nepeKrroqeHxr nepeqaq.

r MOXHO JII,I NPOAIIHTb CPOX CJIY)(BbI
EJIOKI.|PyIoIUXTO XOJI6IIA
CI,iHXPOH}I3ATOPA?
Cxnxponr:arop pa6oraeT HaAexfio, noxa 6nolrn-

n)rcr l lee KonEUo ] tepx,Baelcq Ha KoHyce Beryuei i
uecTepfirr r Mexay ropqaMn Korbqa n uecTepHlr ecrb

i

I

-T P!c.5.15. Otr-
P{c. 5.1?.

Pxc. 5.16. Blrp*colsr 3y6{r-
roro @xr!r: I - yropj 2 - 3],6earun
B€aeu; 3 - nonykonBqa; 4 - ueqep-

I-t-
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Ptrc.5.18. B@dlnoMetrrc
pt6orcnco6ddn 6,otupyc
uero rcrBur.rrxpoMramPa:
I - oroMpyba* koibuo ctrr-
xpoH6arop.i 2 - pdb6oBot

'lrts4rr 
l. coearHesse B c6ope

tra3op. Koana (oHx,r€cxar p*L6a B orBepcrnn r(oj]b-
oa u:]HafinBaercr rr ropur,r 3y6'{aroro BeHrla tr 6110-
Kxpylonlero Kotbua conpukacarorcr, cxHxpoHrcarop
nepocraer BLrnorlrqr6 cBon Qyxxrruli.

Ecjlr'r rl3Hoc HeBerH(, MoxHo BoccranoBt16 pa6o-
rocnoco6Hocrr, cliHxpoHr.r3aropa, nporoqnB ropeu
5rorrpyrourero l{on6r(a Hil 0,6...1,0 MItr.

Ectx x3Hoc raxoi, qTo noAp$ria ropqa sc florro-
rf,eT. MoxHo npnMeHuT6 ral{oii cnoco6. npocBepnxrr,
rxecrb orBepcrxii lqaMerpoM 4,9 NrM u lraperaTb s Hux
pe3;6y 1vI6. xax noxa3aHo Ha pnc- 5.18. BBcpHvrb B
or8epcrnr p$L6oB6re rnrrCpr6r ni Jrarylrr raK. .no6br
oHn Bbrxo/ lunn BHyTpr xojrbua Ha 1.. .1,5 MM. Pircxnc-
rarl iurtrorbr c o6erx cropoH. 3areM xa rokapHoNr
.rar[ie nporoq{rb (oHrlEr urrnoro! nor xo}ryc c yf-
roM! paBHErM yfny (onyca o1Bepcrlrr (onhua c rakxM
rlac.re'roM. q106br Mexly rop(aMn BcraBneHHoro B or-
acpcrne 3y6qaroro Bexqa |1 (oxbqa ocraBarcr 3a3op
1.5...1,9 MM. CrHxponn34.fophr s Koxl,qaMs. Boccra-

TaI(uM o6pa3()M. pa6oralor Ha,qexHo
xporonr{x e rLHoc spevr.

I KAK OEJ'II|qITTI' 3AIIPABK} MACJIONI
KOPOBKI4 nEP[/.lArI? .
Macro3arnBrtoe oTRepcrxe Ea f iaprepe xop()6-

, in nepeaaq cnyxxT n yKa3arereM ypoBHr \1acra,
Pae,toaoNeno oHo B .dKov ve(re,  qro 5er (ncur-
rrbHnx npncnoco6ncHxi i  npl l  3ajrxBne Macna He
o5of i  rnc6,

Ant o6nerqeHnq 3roil npoueAypbr Moxno cre,rarr,
i lpf icnoco6neHne l r r r  3artBKl i  f i l  !Byxn rpoBof i
iaHXn x3-Doi Macna (pvc. 5.19). A,ta 3roro B flpo6-
re Sarr(H HyniHo 3aKpcnnr6 ?py6xy l r laMerpoM
10-12 MM, a B 3€pxHei i . tacrf i  nopnyca ycraHoBnrr,
eeHrrnL oT KaMepr,r nrrn urytep. KoHeq Koroporo
rotxeH noi txo4Hrb x Ha(oHeqHnky raHra lnrr f l_
qoro nacoca, qTo6r,r BcTaBl,lTE BeHrxnb n3fiyTp]l.
fi)xHo 3axperlnrr, ero Ht npoBono(€ x qepe3 ropno-
snrry 6aHlru rotar6 n orBepcl.nrc, npoTaqrT6 Ha-
l),(y fl 3ar(penuT! rai:ixoii, noanoxnB c o6exx cro-
loH pe3nHorxe npoxnaAlin. Tdx K4K B Hacoce ecr!
rr6parHLrii rranaH, 3oro.rHrr( He o6caaTeneH. qro-
6H i iKpenxrh HarHerarer lbHlto rpy6K).  Ha I len
l iyxHo Hape3ar!  pe3!6y Mloxl  , rnf i  Ml2xl  B 3aBu-
.nnocru or anaMerpa rpy6rx. ycraHcBna BepxHen
:Py6xr no*rrHa n3 prcyHr(a.

Ilootdox 3tutu6Ku. Ha"tr rL B 6aHrry Heo6xoaxMoe Ko-
JrgecTBO MaCJra, nnorHo 3asepH).r6 npo6ry c Bepxl'ei:i u
arxHeii rpy6KaM{. HaIroHe,rHuI( ofiraHra nlnHHoro Ha-
coca 3ar(pennrr, Ha urTyrlep€- ycraHoBur! 6aH(y TaI(,

P{c. 5,19. flprctrocooa€-

po6ry nepe,rrc: I - l!y6M Dep
xHrrr2 ' ranrci  l - rpo6ra
oanrur 4 nryqepj 5- rpy6,

.[o6br (oHerr BcpxHeii rpy6Hr Boruen B 3aruBHoee orsep-
qrke Kopo6xn epe aq. noAxrb Bo3lyx B 6arlxy, clcnaB
rlec(ojbrio KaqroB HacocoM laBj1eHxe Bo3lyxa He loxx{-
Ho 6url 6()r!.c 0.5 l(rc/cM:. Maeno Ha'rHer nepere(arb x3
6aHKn B xaprep (opo6nn xepel]ae. flcpno&rq€crur no,]-
xarruB:ur HacmoM, tro&lcpxn3arr, AaBneltre B 6aHKe. IIo
okou'raHrr 3arnBrix cHflrb rarr co lnry(€pa.

B o6o{x cxyvarx \ritcro ryqnle nolorp€rr,! rorAa
lpevr 3anxts('1 co(parnrcq.

?ry 6aH(y MoxHo ricnoirb3oBa.rL
"MoB{nq" B cnpbrrLre nonocrn ry3oBa.
r{roro rp}r6Ity.

r I(A( OTPtrIYJII,IPOBATI, 3AUETIJIEI{I,TE
llt[cTEPtrH nIABHOfr IEPEqAqU?
Ecrx B riopo6rc nepeAa.r [orBnJrcr "Bororqrt" 3Byk.

ro nephon np .rHHoi i  
' roro Moxcr 6b b )BennqeH brn

j cqlr B 3auerurer x leAyueii n BeJloMoit lrec"rcpeH DraB-
xoii nepcnaqn. qro6Br ycrpaHrr! sror nry}{. lr)rr.r{o orpe-
rynnpo3aTl 3arlcnr'reHne uecrepeH, Ha 3aBone npx c6orF
l{e tnx npn p€Morre xa CTO nonLl/roTor cn€utanbHltMx
npncafto6neHxrMn r]nr To.rHofi ycrarroBkn BeAoMoro Bara
n BeAoMoii rxecrepHu. llMcr rrexmopHii HaBbnq Mo,{.Tro or-
p€ry;rnpoBaT6 3auell-I€rlrie ruc$epeH rn:LBHoii llapbt c Ao-
cTarg'rHori ro,Hocrbro 6€r npucnoco6neHr.rr.

anr perynnpoBKlt flyxHo nocTaBHr6 MarunHy Ha
cMorpoByb qMy. BlrBecnr6 3aaHne (oreca Ir nolcraatr;
HaaexHbr€ no,qcraBr{n, npoMr,rrE u nporeperE nonyocu
H pe3uHoBte 3aqrrHLre qexnH, oTBeprryTl ltpenreHlre
qexnoa n cAaxHyT! r.rx Ha nojlyooli. cHtT6 clonopfibre
I(oil!!a. OrBepnyr6 peryrripoBoqHEre .aji(x Ha 4-5 3y6-
Iros. 3aBepHyrb iresyro (no xoay aBroMo6rrlq) raiiry no
)nopa. l |o Hc r]ro.  €reM raBcpHyrb npa8)rc r : ! ; r ]  c
ra(uM xe ycrn{eM. Bparqar 3anHne koneca B pa3Hlre
cTopoHr,r, npoBep[Tb peryrxpoBKy. Konecr lonxrrEr Bpa-
uaTBct cBo6oIHo, 6e3 3aeqaHni c He6ontn-uM nrorbroM.
ysraHoBnrb cTonopxbre xoJrErla, qe)!'IH nor'ryocefi . flpo-
BepxTs Ha xoay, ecnfi uyM coxpaHnncr) noBropnrb pe-
rynnpoBlry, Ao6xBarc} cBo6ollHoro, Ho 6e3 rrrooTa 3a-
qenIeBfit lnecrepeH DlaBHoi nepelaqu.
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NPUBONHOIZBAJI Pec 5.20. Bo trprelron , xoMftd&urorHEre MydBr I - npoMarxa Koxlaa
nprBolEorD ardi 2 - xoxyx npuBoAnoro Bturat 3 - nari6a l2OTj,l - raixa Mla 5 -

cany4 6 - npo6{at 7 - nlrBo/rHon er 3ri/u.ro locrar
8 ynopsoe konbqo (ovneHaurolHon vydrbrj 9 -

flprBo,rHoii Ban cnyxqr AJrr nepeAarru
fipyrquero MoMeHra or cnroBoro arpera-
Ta x pely(Topy 3alHefo Mocra u rxrr co-
3.qaHqr xccr(oii cricr€Mrr B coeAnHeHHrt
cunoBot arpefar - peayxrop 3qqHero Moc-
Ta, Macno B xoxyxe y,AcpxuBneTcr NlnH-
,(eraMn riopo6ru nepelaq ]r peay(Topa
3aaHero MocTa. cHr.r3y (oxyxa lMercTca
IBa MacrocnycnrErx oTBepcTne lr c6oxy -
I(oHrponbHoe, 3ar(pEiBaeMEre rpo6xaMr.{.

kor{,reHca{,oHra' Myo-
rai l0 - ryocarbrt rBoc-
toBrq rr-norurntsx(
l2 - ynopHoe (otbrro;
ll-lonusnsx(; l4 - no-
IJUM ro,rxrmaa npn-

Bo3Mo,|{HLteHelcnpaBros npnBoaxoro c|Ioco6r'|

(ot Hlrxsero fiollnrnHn(a;
./ mBne\L Ban R c6ope c HXXHTM xBocroBrnoM tr

noauunDllkoM, cHsT! xBocToBxK c Brlrra;
r' Nrs c]Ps'ru4 noADDnHuKa c 3y6qaroro xBocro-

Bsra Heo6xo!IMo cHeib ( ionopf ioc ronbuo r1

, 
B6llrpeccoBa'r6 noaft ft nHu(;

v ycraHoBnTE (oxyx Ha rl']nTy BropbrM QnaHleM ll c
noMoq!rc onparM (tnc. 5.21) lbrnpeccoBarb psrr-
HoBrlo no-ryxkl c noruxmflxoM B c50pe n B'opo;
3y6.rarbrrli xnocroBnK c nocalornrr( Mecr Koxfxa;

r '  iBre,rb nerdnx rrr  Koxlra:
r' cHrTb fiolylnKy c nollnun xxa;
/ cnqrr cronopnoe rolrLllo c xaocroBrra x cnpec-

coBaT6 ETOpOt noil]ll'tnfi X:
r '  f lpoBcpr.{ ]  b rerHh.rccf ioccocrorHrc n(. ianei i  np -
- BoaHoro Bana; nepe! npoBep(oii leranfi npo'

Mbrrb n npocyrxnrb;

"/ oc?'rorperr aera:ru.

?rc.5.21. Otrp.D-

fF:1--:.fr------r-1., -l-r-----r, --_::=
Macito 3anxBaercr .reDe3 orBeDcTue nDr

i:"""#r'#ffti*;i.il:ixiffij:x@A@@E @@ @4666
,oorBep( ixq.  

) ) ) ) ,  ) ) ,  , \  ) ,B npo[ec€€ 3(cnryaraqxr Heo6xoitr.rMo
cucTeMarxqec(n npon3Bolnrr, oqncr(y canyHa oT nErr!
r.I rpfitl. CMeHy Macna npou3loar'rrb cpa3y nocrre noe3A-
Kn! noxa oHo Haxo/tnrc, B Harp€roM cocrorHun. nepu-
orat{Hocrb 3aMeHr,r Macira ' 30000 I{M.

Iocne cnnBa Mao'ra npnBotHoii Ba-r pekoMeqlyc,rct

Arr sToro:
'/ 3anxr! B Ba,t npoMlr (0,4...0,5 r);

'/ ycraHoBsr! aBToMo6lrn6 Ha nonr'eMHrK rax,

Csflrne n ycrartoBfta nprDorHoro Bana
nepeA cr{rrneM npnBoilHoro Banal
!' cnnrb Mao'ro lr: xoxyxa npuBolHoro Barra;
v orBeprryrL r,r cHrTE raltKll kpenneH r Koxyxa

npnBoaHoro Barra It peayxropy 3alrrero MocTa;
r' orcr'; peayxrop : qHero Mocra;
'/ orcoeausmL npnBotuoil Ban or xopo6Kn ncpeAaq

r cHrrb ero. craparcb rre norpe/lxrb npoxnaAror;

" 
nocranxs npxBorlHoii Ban ! ropr.r3oHranbHoe
noroxeHrle, cHtTB (oMneHcar!.roHHbrc MyOTr,r.

ycrarroB(a npuBoaHoro Bana npox3Borrrcs B no-
pr.qxe, o6parHoM cHrrl.no.

KoMfleHcauuoHHbre MyOTli Ha 3y6'rarH€ t(Bocroln-
xr.r ycraHaMuBaror ropuoM 6e3 lDac(x B cropoHy npu-
BoaHoro Ba,'ra- norpexAeHHHe npr cHrrnn nporraA-
Kx 3aMeHrror HoBirMri. nepeA yc'raHoBKon Kapronnbre
npo\natr( l , l  npoMa rbrBarc |  JI  ro. ioM.

Pa36opxa rprDoaHoro Bana
rlpor{3Bolnrcr B creayrirnreM nopqnKe:

" 
orsepHyrr npo6u u canyn:

/ ycraHoBlirb npnBoA[or:i Bar BeprxxanlHo Ha
cranbHyto nrrry:

r' ycraHoBlrrb Ha ropeu Bana onpaBrry Z 15 MM n
!,'rxHofi 200 MM n Bbrnp€ccoBarb Ban n3 cpelHe-
ro norunnHlrxa c orHoBpeMeHHofi Bbrnpecco!-

'rro6El nepellHtrc |{ 3aAHxe xoireca Haxoqnrncb B
BrrrelneIInoM cocTotRuI,tl

" 
:aeecru alrrarerr,, Dr(nro'rsTr I ncpclavy x pe-
IyKrop 3aaHero Mocra;

r' qepe3 J.,.5 M,jH. Macxo cnurb;

" 
3anpaBrrL np BoAHoii Ban qxc-r5lM MacnoM.

Bo3MoxrrHe He cnpasHoqrx nprrBoAHoro Ba,qa.
ux npHqnHbr H croco6br ycrpaf lennq npnuereHbr
B ra6n. 5.3.

Ta'irya 5.3

nDdtHr le,ctroaodocrr

IloBuueuruc ulMh i sr{x
xitsoc a!6LcE vvdr n dralleD ld{e,rurLx3HoueHHHe!{dnx
Ll3tsoc ay6be8 xBo.roB!(oB npDo/rtso.o naia xnr KoMncBcaurots 3ayeEh6 iBocroD'x xnx kovnercaq,orryro lyory

He!ocrdroe!!t ! ooBeH! vacra
BuODrcunartre M!o. ceDer ctu\H

Laxyx He oorcnectBaer repMdrsqoon nprBo,uHoro Bala npoMhrrL x ntorrtrs canys cxarErM Bo3lyxoM. IIpn tseo6xo-

Te{b {!c'. r.pe1 0-'.H'r$u

ndBpex,refa nDo(nJlfia
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IIpoBepFa rexsn.{ecKoro cocrocfirrq
IeT rel| nprDo/lHoro Bana

/ ea:op g coerusenur co cpeaHrrrl notlrnunHnKoM
6onee 0,05 M;

' /paananbHoe 6r ' resse ga:ra 6oj lcc 0,4 MM;
3a3op B 3y6rraroM coe) l r iHeHrl l  c xsocro-
BxxaMx 6onee 0,3 M ,  fpelunl lb l  n B Xpa-
rxtrBaHne 3y6bcs. Anq yM€HbutcHns pa-

! [anbHoro 6xeH t Ban Moxlro [pa!tr6,
IIoanlxnHrltn
He nonycxamrcr:
'/ pda a rLtIbrfi 1a top 6onee 0.05 v\t. oceBoi a iop

6onee 0,5 rM;
/ rperqnrH n crear'I BgrpaIrrnBalrnt Mera:Ira na

6eroBr,rx ,qopoxxax (ojleu u Ha lUapnl{ax-
Pa3trrcpH conpsraeMsrx aera,reii npsBorHoro Bara

npt,{Be.reHr,r  B ra6 r.  5.4.
Ta6 415a

3y6qarLr€ xrocroBrr$r n MyorEl

" 
:a:op i: ry6qaroM coerrHeHnti 6onee 0,5 Mm, 3a_
3op B coeanHeHxn xBoc'loB Ka c no.Ilnx,IctkoM
6onee 0,05 rM;

t/ rpeunHr,r n Brr(paunBaH{r 3y6beu.
Ko,ft] x

r' 3a3op B coerllHeHrs c ryaiiHnMx noj$InnnfiKa-
i,n 6oiree 0,08 MM;

v rpelrrnHsl (rpc- ,J0

C6opRa npnBoaHoro Ba.qa
flepea c6opxoii nplrBo.qHoro Bana cnc!y!'r npon3-

Bccr noAc6opxy y3roB nplrrorHoro Ba,{a:
,'Haacrb Ha cpeArr i'i no/qllrxflHrr( no,qylrllty:
r' ycraHoBrirb B xoMflcBcaunoHHble MyOTH cro-

r'opnr,re Korrnua;

" 
HanpeccoBarL na 3y6'rarHe xtoc.foB}{I{x (paiiHre
nollxlmHnKr{ c noMorrbn onpaBM (pltc. 5.22);

'/ ycraHoBnrb cronopHHe xorlua;
v notruHn| l  x l r  :o,rxnur npauratscr 6er rac. taurf i .

3ar€M:

" 
ycraHoBlrb r(oxyx npnBo.uHoro Bara Ha nor-
craBxy (pnc. 5.24)l

y' c DoMourr,ro orpaBKx (cM. pttc. 5.21) 3anpccco_
Barb Ao yflopa o nolcraBKy noxyu(y B c6ope
co cpeIHnM nojllnxn]IxKov;

" /  BcrdBHr h B cpeJHx; n^nrxf i  nrruK npxFonHot Ba. l
(cM. pnc. s.23, 6);

r' ua,(err, xa xorrerr Bana 3y6qarLlii xBocroBt{I(
c noalxenHrxoM Lr npn noMo[( l , l  onpaBl{n
(p c. 5.25) 3anpeccosarL xBocroBnK c BatoM Ha
nocaAoqttLle MecTa;

r' cHrTb Koxyx c nolcTaBr{n, nepeBepHyrL ero Ha
180' n ycraHornr! Ha onpaBtry (cM. pltc. 5.21. B);

" 
c noMoulLn onpar(n 3anpeccoBarb Bropoii 3y6-
qar6l; xBocroBr.IK B c6ope c norulunHnxoM;

r' npoeepurr rerl(oclL rpaqell,rq Bana B nor lrrn-
HIlXAXi

npo6kr x ca-
nvH.

Iloayrofte cper-

npn Hanu'{nx
pa3phrBoD, rpeurHH
run H noTepe lrrac-
rnqrrocrn noaylnI(y

(cv.  prc.  l2E) i  2 -

6)

ffi
M

5ZE

aerane[ npnBoA{of o slrra
38op, r.rrr C) ! coen'Eewd, \'it

Bd

Kpannnn no;ldrrits!( nprBolHo.o uura- ry6qaBrn xB@roBn! l0 10i0.007 -0.0r7 0,007 0,05

Koxyx - kpai8rn no.uu!trsu( 62 0,00 0,041 0,08

llojrD(r rHr( cpelsei onoplr - nlnBolHon Bar 20 -0,002 -0.027 0,05

Koxyx no.uynrft a cpeaHe.o to;ru,"n3lxa 6110.25
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f,taea VI
XONOBAqTIACTb

IIOJIYOCII
floryoctr cryxar Ans DepeAaqn xpyrflqero MoMeH- Bo3MoxHEre fieucnpaBHocrn noryoccji, xx npr-

r( KOTeCHIIM pelyKTopaM.
Ta or rnalHofi fiep€latrr rep€AHero r,r saAHero MocToB ,{uriH r c[oco6br ycrpa"""n, [pxBe4eHbr s

CHrrne nonyocn
4'rr cHrrrr noryoor Heo6xoAxMo:
r' oTB€pH)'rE raiiioi ltperfieHur xp}lnJru 3atrlrrHo-

r' orcoelnHrr6 ronyocr, or KapaaHHoro rlapHr-

_ 
pa &onecHofo pe,cy(ropa;

v orB€prryB oonrbr rpenneHnr, noBepHyr; nony-
oc! Tak, .rro6H na3 noryoceBoi u€crepH pac-
nonoxlncr ropBoHT?utbHo;

'/ orBecrx nonyocr B cropoHy rl, np4qepxuBat
clxapfi oT BbrraaaHr,rr, B!rH]"rI) €€ trMecTe c qex-
JIOM.

P$6opKa flonyoctr
Pa36op(a npofi 3!o,!rrcr B crrelybnleM noprnKe:

'_ cHrTU ()xapx c narbua nonyooli
v cHrfh \ovyr H uuBrHbrii ,{exon nxdroepeHuxa-

nz.,
/  npr nououra 6opoana eu6nru cronopHUii

IiIT'OT co cafopoHbr, npoTlrBononoxHori Haxep-
BeHHoii .racrr.r;

.w [cno.ilL3yr cr,eMHItI() lbrlpeccoBaT6 nonyocL r.r3
OraHua;

ra6n. 6.1.
Taqnuqa 6.I

v xcnon63yr onpaBky (prc.6.4),  Blrnpecco-
BaTb xopnyc noarxurHf iKa c nolnlnnHrxa
H rpq3e3arqnTnoe xonbuo c l ] leuxf i  nony-
ocn (pxc.6.3);

r' sbrnpeccoaars l{aHxery H3 xopnycir norrrrunrru-

_ xa (BbrnorHrrb f]px neo6xolrrMocrrr)i
v c noMollrllo onpaBKr (pnc. 6.5) BHnpeccoBarb

noxunnHnr( c nonyocx.

IIpoBepKa re\Hfi.recxoto coc rorxltn ncranei
Pa3o6panllre aerann nonyocx rurarenlno npoM;r-

raloT L [poBeprror. ll3Houre]tHbre mllr noBpexleHHi,re
IeTann 3aMeHrmT HOBsrM'{.

- 
IonyocL. He AoflycxaeTcr norHyTocT6 nonyocn.

DrleHnc noBepxHocTn floflyocq oTHocliT€Ir,Ho ocfi
Aonycxaercr Ao 0,5 MM, a 6rielrue nocaloqHoro Me-
cra no! noArxunHnK AonxHo 6Hlr re 6oree 0,1 MM.
Aoflycxaercr npaB{a noayocx. Ha flocaAoqHbrx no-
BepxHocrrx He Aonyc(atoTci pxcx[, 3a6oHHLr. He-
rny6oxue pllcxn n 3a6or.rHu Hy*Ho 3a.rncrl.tr!. nprr

Bo3MoxHDre

t,2.3
Prc.  6.1.  I |@ycx:_l  -4naH.unepe.uHetxonJw\a:5J MM'.2 -  dqaHeu larHei !  rcBon no,yoch ra .  lo vvl . I  -OnaHru @Heir

npaBot noryoc{ (a r  4 l  vMl.4 -  uai i6.  l0OT. t  -  6om M t0:o -  rxrHdr 5\ lb.  ? _ (onluo rprre 'unroe:8 -  xopnyi  r rorunnura
nonyocr;9, Marxqa 2,2-25x42- t; l0 - noauldHsKj ll - ronluoraonofrc; 12 _ rdiixa M8j it - aan6a 8T: 14 _ k;""!.a rcrresM
raqnmoro qexra arorD€peHunuaj t5 - xoMyr 3aq{rHoro q€uai t6 _ sexon 3a,!!rsL,n ffOoepeEllna,raj t7 _ nonyo;r, lE - n;.q t9 -

iyoaaMrBaflr c 01.8? r. paae BMso adtuen l, 2, 3 coo.egrcrsesso nprM€(,.*6 lreJ^i' 969-230307 5, 959-2403075.969-
140i0,6

s€ncIIpaBHocrrt rx npt,|qt|flH rl cnoco6H vcmaxel|tf,
llDnexf,. s€f,ctrDaaaF ane-qoamm

rrxtr nuyel rptr rpomru c Mecra, nDx perkoM DitmBe
yBenrqesre 3a3opa B unsqeBoM coelsHets', roryocu c onasueM
(3a3op B coeffrexn! olryrraercr npr ps(oM lo(acrsanrr
nonyocl pykot)

3aMenrr6 BBoueHxrea{ds

6o!6uon 3aiop B conprxesq, nueq norydn - cyxapr rq! B
conprxessH cyMp! - nory@Bar DelfeDM

r eqB Mlcr: Mef,dy xoprycoy ndy@r r rD8Brrtrt{d KNiuou
lbxft pa6ocen xpoMrr MaHx-hl
O6roM nplx!tsr MaHxeDr

Tecb n,cn {eper DunrtrHl qexor u||!lffi 
"-DfuerrsIoBFXreE e 3alursoro qema

adpoPMau!, (prrdx! (p€m Orpn\rosarb r1r rrMeHrrb xlEurv
Ocra6nerhe raex kperurHxq saurrHoro qqn!

5



rnasa YI. Xod ar autnb 85

t

5

6Pflc.5.2.  crer{nx
afi Bunpeconxr Qia{ua
. noxyer: l - 6evrrx:
2 ' +rareu trolyocr: i Prc. 6.4. Onpaska,a!r B6op€ccoskr xopnyca tr rl8eaum-

Ptrc.6.3. BNtrp€.cdxe Roptryca { rpt"
rQnttrrrorc xorrsu. c troryerj I - nory-
€hl 2 -.p8Baurrsoe rctuqoi l - MaH-
aera: 4 - (otnyc; 5' trorunn!!(; 6 - on-
plBM (cd. p!c. 140);7 -rnc(!

Hanr.rql{n r,ry6oKx)i pficox u 3a6o!rH noryocb 3aMc-

Onaxert no,ryocu. He aonlcKrk)rcc !lpejvcpHbtx r.{ t-
Hoc IIlm{qeB 4rnaHqa h tlx norpexAernir.

flo,lorfiI|rimr, BpaueHxe nolurrHul(a )loilxHo 66rTb
niraBBbrM. 6ecnlyriHr,rM. Ha 6eroBbrx aopox(ax Hap]rri-
Hoii s 8H)'rpeHHeii o6oi1M, uaprixax fie xonyc(aficr BbrI{,
paunBanne Nrerarnir. IIpI{ o6HapyxeHrx yfta3arrnoro
reoaKra ILn BpurleHar noAurrinsrxoB c Hcxoropbrn ycx-
rneM llx rreo6xolnNto 3aMeHnrb-

Kopnyc_nonlnrnHnna ro,ryocx. Tpcuurrbr. rny6o(qc
plrc(x n 3aooxHrr Ha noBepxHocrn rHBrla non nollnnn-
HUr( He ronycKarorca. flpH o6rrapyxeHnu yra3aHHr,rx

-leoerrTo! x npx [3Hoce rH.']Aa noA nollliunHr,rK BLrrne

/920?t22 2t?r2526 2/ llZlJoJtJ2 JJ

Pnc.6.5. Onp$ra nrr uLrnrreccoskr rorddn{rxa c ndryoc{

rpeAeJrEno nonycrr'rMoii Benn,{nri,r (ra6rr. 6.2) (opnyc

Manr(ers. flpn norepe 3rac-rl{qrocrn, pa3pynerrun
,ln :|HaqurenlHoM u3r{oce pa6o.rei npoMKx MaHxerbr

Pa3Mepbr conpqraeNlbrx xcrane; H npe,qrjnbr ronyc-
rnMr,rx n3nocoB npuBereHbr 3 ra6r. 6.2.

J' J5 J6

'J
45
46
47
4E

'J

I

tt
,

J]
JE
J9

+2

52
5J

Ptrc.6.6. t{oredEd p.aimop: I trpo
knarua KpL!!* HaplxEErx norrnrnss(oBj
2 lapyxHbrn nolurnlrx Dala BexoMon
uecrepHtr I 6oxa Ntemenuc xorecr;4
KpEu(a E.pyxDo.o ro;tdrr
loMon urccreptsr;5.29. 39 lasx{ri6
ynnorn nrqLnoe (on6uoi 7 creurarLtsat
rantur 8 miixa (pe!r*nr Bua BcxoMon
DN'tpHr:9.16 yqopBlreu!ri6Lr; l0 qo-
nopnat rat6a; ll Ban BonoMori ruecrep-
Htst 12 Maoroc6olHrK: ll - trtsr (Peqn+
srr ropiro3so.o 6apa6aFaj 14 . mn(a;
15 uLrjH,i 17 {plrrkHapyxHoro no!-
urnlura Baia BeAyuen uecrepHr; 18
ropM€tson 6rpa6aHi 19 Ea(jId,rM; 20
onopa (onorok ropMo34 2 I urxr rop o-
er 22 HapyxH6d nojrrrns'( Bda Bejry'
urenoNrepHrj23 npoM*yroqloe(016

. iroi 2:l Be,qyua, recFpHei 25 npo6ka
3allEHoroorBepciurt 26 BHyrpeHuln
ro,rulrlrk Bana Beaylre,i dmepdq: 2?
anyHi 28. 37 croropnue (onbqaj 30 .pr'
3eorpaxarenq ll. 43 ynopHLre *o!!qat
32 unrn6ta {perre!tsr pely$opa: l3 -

5t
56

J
? kapAdHHrn oapup !oryoc!; 14 BeloMa, Brffa qpnaHHoro oapHUpa lonyocxi 15 xronbcrrdn no!

rrnHuri 36 k!€doDuHa (apAaHHorc uapAkpaj l8 Beryuar BlrKa (apraEsoro rapr,paj ,l0 orpaxa
ren4 4l kornacokt 42 Maderkaj.,l4 Blyrp€Hflrfi norurntsuf, Bua Be,'roMoii uect€pHri45 npyx(fla
BeAoMoii ue*psx; 46 perynxpoBocEln 6ofi noauqtrsn(oB BMa seroMoi uedepHrj 47 (p6rka,
48 yMorsrM6Ec xorLqor 49 Mprep peaynopa: 50 (ornaso( uanaHa pa6oqem trrnrHApa;51
BeroMar re{epEr; 52 rp6ruMr 53, 54 trpouaa(e; 55 - 6onr oBep.rdr c&Ba Mada 13 kaprepa: 56
6onr6r orBcpqin xonporr ypoBE ia rp€HaxHoe o8epo,e
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Tat;iuua 6.2
Par epu conprraeuux aeraxei rr np€lenLr Aonycrnlrbrx [3aocoa aerarei ||olyocn

Ana e.pd conprmenNx fitop, tsrhr tJ B coeAnH€Hnn, rv

noxurnrE!( lonyocb ,0.010 -0,001 0,030
Kopnyc nort-ocx - nolorntsrK 4710.019 -0.022 0,011 0,070
Iloiych - rder nonyoct r6-;i,, -0.038 0,080

Cyra!6 - ndelr nonyoc! t6 0,045 0,082
fpBeamrrsoe kor6uo - nonyocE -0p8s -0,215

C6opRa & ycaaHoBlta ronyocn
C6opKy nonyoceii npou3-

BO!'T B nOCneAOBaTeIbHOC-
rx, o6parHoii pa36opIre yqn-
TbrBar crelyrcu{fie oco6eH- +

"''/ noAurnnrux :anpecco-
BaTB C nOMOrrIlm On-
paBxu (psc. 6.7);

' /  so n:r6exaHue no-
BPCXACHI{' MAH,r(ETI,I
npa Ha4cRaHr{r{  Kop-

Prc.6.7. OnpaBRa
a-!n satrpMoBd no!-

Pxc. 6.8. [ptrctroco6"te-
H{e, trpelroxpad@rne Ma{xe
ry m mBpexueE r: r-nony-
o$; 2- eoprryci 3 - MaHxoai

nyca B c6ope c MaHx€roii Ha nnr{qeDoi Koneq
noJryocu npf i  MeHnrr,  onpaBKy! noKa3aHr'yr i )
Ha pnc. 6.8;

r' Marlxery p Kopnyc aanpeccoBaru c roMorqbro
olpaBku (puc. 6.9) H pyqKn I (cM. p],lc. 6.12);

" 
I'pt3$aunrHoe fionbqo ycraHoBnrb Ha nony-
ocb, o6ecne(uB 3a3op Me,{qy Kon}rroM x Kopny-
coM 1.. .2 MM;

/ nepeA ycranosxoii xopnyca norocrb Mex.qy
(opnycoM x MaHxeroii 3anonHnrb, a pa6o'rne
roBeixHocrn MaHx€rir noxpHr! cMa3Kon In-
'| o't-24;

'/ noore :anpeccornrl cronopHoro rtrrnQra orBep-
crne Ha oxaHqe co cropoHhr Haxarxr Ha rxrxo-
Te pacxepHlrrb;

'/ npu ycranosxe sarqlrrHoro rrexua urnrrHT xo-
Myra ycraHoB[TL Ta(, trTo6lr oH BrrcTynan 3a
npeaejlLl xoMyra co cropoHbr 3arqnTHoro t{exra

He 6oree.ieM Ha 0,5 MM.
ycTaHaBnnBaercr nonyoch B nocj l€AoBarerb-

Hocrr ,  ,o6paTHof i  cHrTnro,  f lepe,q ycTaHoB-
xoji cJreAyeT y6€![Tbcr B ToM! qro MexAy xopny-
coM no,q[rrnHuKa AxQQepeHqnara n qexnoM ycra-
HoBneH cTonop perynnpoBoqHoj i  raf ixr  roaurnn'
r lxKa AnoOepeHUxana, l l lnruHT xoMyTa npenne-
HU' 3arl{THoro qexna aonxeH pacnoJraraTr,cr HaA

r KAX YCNAHIITI, JIIOOT B IIIJIITUEBOM
COEAI4HEHI,II4 NOJIYOCh C OJIAHUf, M2
Ecnll B rxr]rrleBoM coeAxHeHsu nonyocu c onaHrleM

norBuncr moar, ero Heo6xoalrMo ycTpaHyTL, uHaqe
per 6y!er pa3pyrrarlcr.

Pa36oplre 3ror y3en nolBepraercr oqeH! peaKo,
noerorry Moxno co6parb €ro,
coe4xHeHne. HyxHo pa3o6paTr coeA{fieHHe (braHua
c B}{nirofi xapAaHHHx rnapHnpos. 3aTeM, He cHrMat
[oiryocfi, aHnp€ccoBarb Bxilxy! npoMbrrb aeTann!
oqrcrr'rrL or pxasvrHbr, o6e3xlrpnrl 6eBnHoM xnn
aqeroHoM. florXroroBurb enoxctrAHbrii Kreii, Ao6a-

craJrlHlre rnn t{yryHHire onnnlrr. Ha-
Hecry Ha conprraeMLre leTat{ ToHIorf f  c jroi  k j let  u
npot3Becrr c6opKy coeAnHeHqr, r{epe3 cyTrrrj noJry-
ocE c lDtaHqeM MoxEo noacoea[HuTL x Brnxe ltap-
aar{Horo uapnnpa.

Ecnu orcoeanHurb rFraHerl or noJryocn Be yAaer-
ct, To Heo6xoAnMo crrrrb ronyocL. Arr gToro Ha.[o

, orBepH'"r! 6onrlr Kpenneirnr 3aqnrHoro qexna,qu(b-

oepeHqrana K xaprepy, orsecTu B cTopoHy nonyocL
ll BLIHyTb e€ sMeCTe C qeXIOM. yCTaHOBKa rOnyOCn
npofi3BolxTcr B cJreayroueM noprllKe. BBecTu nory-
ocb cyxaprMn B [a3n nonyoceBofi uecrepfir, ar,r(b(be-
peHqnana, noaB€cTr,r BHnKy oraH[a noryoc! x Bllr-
xe r(apAaHa x 3arepHyrb qerlrpe 6onra c npyxxn-
H6IMx uai i6avu. Ianee 

'cral loB 
rL na 3aLl l  fHUi i

qexon ,qxQQePeHqnana ltpLrnlxy qexra n 3alepHyr!
rafiI(x c lnai6aMn.

Ecrx norpe6yercc noBTopHar par6opKa y3na,
Heo6xoAnMo nporpeTE coeAnHeHxe oraHua c no-
nyoc; lo narnEHot i raMnoi,3aTeM, npx noMo-
rqx npecca nnu Ttxenoro MoroT(a BHnpeccoBaT6



KOJIECHbII4PEN}TOOP
OcHoBHoe Ha3rra.refine xonecHoro pcAyKropa co-

cTotT B nepeaaqe xpyTrqcro MoMeHTa, cHur{aeMoro c
noryocn, Ha l(onccx aBroMo6nrr. Kpo\re roro. npfi-
MeHeI e B 

^onccHbrx 
Fryhropd\ r)6 'aroi i  napbr c

BHelnHuM 3artenneHheM iro3Bonnno yBeJrxqur! pa3Mep
r(xupcHca asroMo6rirr,

KonecHbri peayxrop (pcnurcq Ha nepelHer noA-
B€cKe r( noBopoTHoMy nynafty, a rra 3alHet - x pHqa,
ry noltrccxu c noMorqhro qeTtrpex ununcK! larepHy-
rLIX B r{opnyc xaprepa. K (aprepy kpennrcr onopa
kono ror.  lonvo3a. Hr i {na tKr x ropvo'}rron 

'u ' .  
a

noTopoM ycTaHaBJrnBarorcr aeTanrr r y3nr,r 1opM(:)3-

Macro D kap, ep pclyl{ropa 3annBaercr qepe3 or-
Bepcrse, 3ar{plrBaeMoe npo6lroji. arr cnrBa Macna I1c
nor!3yercq oTBepcrne, 3ar{p}rBaeMoe 6onToM,

r XAR YXA1I(NBATI, 3A KOITCHbIM
PEAYKTOPONl?
yxoil3ir KoneoHbrM peAyKropoM 3aro[oqaercr B no!-

lepxaHu[ Heo6xolrMoro ypoBHr Macna r fiapTepe !r
crocBpcMcHHoi ero cMeHe) B nposcpKc ynroTHeHnii,
cBoeBpcileHHoii cMa3ne kaplaHH6lx lnapHr.rpoB, pery-
nupoB(c noLtnlnnHr,rnoB BeloMor'o aarra. a TaKxe B noa-
rrx(c Bccx xpenexrrErx leraneii, Heo6xonrMo cncreya-
rntrec(r{ npou3Bo4nrb oqrcrry canyHa peAyxropa or

3aueHa Maora
llepror,rqHacrb 3aMeHbr Mao'ra B norrecroM peAyx

rope - 30000 nM.
fipon3Bonnrcr cpa3y nocre noe3.ql(r,

Haxolnrcr B HarperoM cocrorHnn. Anr yc(opeHur crrr-
Ba Macra, KpoMe 6onTa cnrBHoro orrepcrrrr, Heo6xo-
AuMo Bll3eprryr! r 3anfiBHyro npo6ny. Anr ynan€Hnq
MexaHnqecxrx np!{Mcccii, ocan(4aroqu
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r{aprepa penyxropa n€pxoau.reclt Heo6xoluMo npo-
MLIBaTL peAynrop. A,1r rroro HyxHo 3anrrb B xaprep
0,08 n rpoMlrBo.rHoro Macrra n flpoexaTr, Ha alToMo,
6nne 300...500 M. 3ar€M npoMrrBoqHoe Ma
3atrpatnrb penynop trncrsrM rpar{cMr,tccuoHHLrM Mac-
roM, yporeHb Macna B rapTcpe xonecHoro pety(ropa
IonxcH 6brrb rre nuxe HrxHei npoMnn xorrrpojrlHoro
orBepc]rlr, 3axpr,rBa€Moro 6ojrroNr.

Peryn poBna rroaunnxxr{oB BeAouoro Barra
nepe,t perynnpoBkoii Heo6xoAnMo npoBeprrb Bpa-

urcHne Koneca - oHo nor.lxHo BpalqaTlcr cBobojlHo 6e3
3ae'qallsr. IIph 3aTpy,tHeHnoM BpaoleHru Heo6xol11-
Mo BBItCHxrs npuquny ropMoxeHur r ycrpaHurb ee.

PcrynxpoBxa npon:rBo,rurcr r cneAyroqeM nopr;l-

Bo3MoxHbre HencnpaBlrocrr,r KonecHoro peAyr{lro-
pa, 

'lx 
npnt{rHbr r cnoco6I'r ycrpaHeHnr npnBeleHbr

B ra6n. 6.3.

Q,ll

;

ffi
Pnc.6.10. ler&rtr mnasorc p.alnopr: 1 - ranm Ml6r 2 - uairoa cronopHar; 3 - rann Mt6;4, uan6. ynopsaei 5, (on6)ro

ynro'H!1s,bHoe 017-022'30 2 2i 6 Bar BeloMoro ry6caloio (oneca (ontcuoro pely(ropa;7 - vaqocijops!4 8 - 60rr M12 (pe're-
tstt (oltua; y - (pLo(a Hapyxso.o no![qrqka Bara recrepHr: l0 - unrrEr 2x25; ll - .anKa Ml0r 12 - oan6a ynopHari 13
noAudtrHx{ Hapyxir'n Bana rsrepM; 14, korurro npon'exyrocHoq l5 - ueoepHi (ordcloro penyxropa; 16 rpo&!a,u(a ryHue(
H.pyxsLrx nonnrrH!(oBi 17 unrnB(a M8; I8 ' rpo6(a: l9 - canlri 20 - npoua.q(a (phuF! (orecHoro !€ay(ropa; 2l , npoKqalka
rionra vacnocnyc(Horo orBepouei22 - 6onr M8i23 ' rph,u(a loidcuo.o pe,ryKopa;24, oan6a 8Tr 25 tro.ru!!s!(!!yrp€Hxln BUra
uecrepllr 26 - ronhuo ynopHoei 27 - Manxetai 28 - npyxrlai 29 Brrka Mp)raHa nonyocn Berovari 30 - konLqo ynopHoe; ll -
r prJeorpaxarer4 32 - yuorHrreibi l3 - (onL,ro 3aourrroe; 1.1- MaHxerai 35, lo]lrnnflK ryNroBxsr Mpaadai 16 - {onbrro oronop-
Hoer 17 - (peooBxEai 38 - Mao,eH&: 39 - s,nM xapnu! noryocr se.uynrari 40 - Kprruxa eiyrpeaaero roxuur
ry6qaroro (orecai 41 ' (of,brro ynno nrerLso. 062-066-25-2 2j 42 6on1 per yllloBocHErii noaunnHr(oB brj! B€noMoro 3]6caro.o
{oneca xonecEoro perykrota; 4l - nolrxnrr( BltTp.rF{ii Bara BeroMoro 3y6qaroro sor{ai lg , (orluo yrropHoej 45 - ron6uo
npoMexyrolsoe BeroMo, o ryoqaro.o {oreca (no 09.68 r.):,16 udn6a nprxsMldc (!o 09.88 r.)r 47 6om M8;48-un'lL(aMl2xl,25155
(,ut ncpcffefo pe.qymopa)j 49 - ununb(a Ml2xl,25x70 (.qnr 3a.rHero pe]lynopa)t 50 - (aprcp rojeHoro pe,ryoopai 5l - sy6caroe
{oneco BcnoMoq 52 nononIHrN HapyxHLrn uara BenoMoro 3y6laroro koneca;51- (plnu(a tsapyxHofo no]ruxxHrxai 54 - rdii(a M8;
55 - npyx!tsa Be,roMoro 3y6

'vcraraBqnBaercrc09.88r l raMerleturenIq45rN,16

'/ ororHyr6 cronopHym rxafi6y u orBepH].rb raii-
rry, cHrrb ynopHym maii6y;

'/ 3asepul'rr peryruposorrHyro raiiky ao roro Mo-
nteHTa, (orna I{oreco [epecTaHcT npoaopaqn-

" 
orBepHyr! rariry Ea L/6..-rls o6opora - noneco
JOnxHo lparqa'fLcr cBo6olHo 6e3 orqyrqeH[t
oceBoro 3a3opa B noalxxnHnKax;

"/ Ha,rer! cronopryb nraii6y Ha perynnpoBoqHbrn
6onr Ir 3aBepriyrr, rafi(y Ao orxaia. y6eAnB-

uuc6, rrro perynnpoB(a He Hapymnnac!, 3acro-
rlopurb raiiKy ryrei{ orft6a cronopHoii Illat-
6!r Ha rpaHl raiil(n.

ffie#pWT,?P,

I
)

U:f#e{;
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Bornoxxne nencnpaaxocrx ko,reo,oro p€ay*'opa, xx npnqnfi", I cnoco6' ,"rruu"nu"'ounuuo 
u t

!p!t[xe Hencnp.oreit
I rorgglllaL!!Il4!lM!!gr!9! e Kdecroro pe D h op. t(GftreHtre no.'yqx c o.''Hue{ r mDyo }Hoi, Meratrtrr{ ,cnp,!Hr

lloBlueHnbrii fi3soc uq nonoMm nolorrrrkoB (apladno.o 3dveHm6 rroBpeMetsHue rods K.p,!atsHor o udpHHpd

roMxa ro/tnlrExkoB !e!y{opa
IloBbruerHbrii rrHoc r ru rorovr.r ,vd6eB de-.neH prr,rruDa ItMeHrhxoyMeK uemeDrH

rarp$Hed dn, rer{paBeH canyts ItpoMHrB canvH, npoBepmB ero.epMer,{socrl, npl rco6xo-

, . io l r  B,roirrnHrrd\  Bda Be ruvon rd repl / OrperyrnDoBar! 3a3ot
tlrNoc H rr noBpe,Kqedre Ma
oqlabneHle HaTrxeHxc nDw tkopo .&r! ,H\ '  rnr{wr;

Iiqh lrc.ra no xaD I eD] pe:' K oD. co m oDoxu f,rD,rasBom urrDHsoa
uoBperMeE e ynrorHmenEsoro (onBqa dnn nDoq4r(! raMetmL troBDexaeBEdelerart
O. rabrelre kper lehHr 60 loB err  rcdoDval,q rob uFp dtH! rb lJonDr nru rJMeHurb rDUU\!

CHsrne RorecHoro peryxropa
CHrrxe Konecnoro pelyxropa npo[3BoAnrc, B cnc-

ayourcM noprnr(e: 
-rarl(Il xpenneHnr r(oneca, ElIBecnTb

Koneco, orBepHyrB rajixn (penleHnr koreca x
, cHtTb xoneco;

v orcoe,quHr.rTr, noryoc! oT r{apaaxHoro uapHrrpa.
Ilotarb ee B cropoHy lrooeper{uana rI B iroM
nojloxeHxD 3aKper TB ee 4nr npe,4orBparqeHxq

_ BLrnaJlaHnr noxyorlr u3 nnQQepcH4r{a1a;
v orcoe:fiH,r'r6 TpyoonpoBoa ropMo3a KorlccHoro

peAynropa. :rakpbrrb KoHeri rpy6orpoBoAn rr
orsepcrre pa6o,rcro qrrrxHApa ropMo3aErr npc-
nolBpaueHl{r  uu rerdBHr puou'1ex xHr] io(tH:

" 'cHqrh ropMorHoi i  6dpd6dH. L,el iHbre np)r(  b l
ri l(orol]Kr ropMo3a. npn cHr'flr,1 3arrHcro tiorec-
rroro pcAvKropa H€o6xolxMo,!onoxHurenbHo
cHrrb paonopHyro nnaH(y, cronopHylo ulaii6y

7
Prc. 6.11. Onp.trMnri EunD(cou-

ru r ranpecoari uapyxroro ni,uun- .fJ

n x3Brerrr, u3 pa3xuMHoro pbrqam (oHeq Tpoca

, 
crorHolrHo].o TopMo34

' orBepHyrb qerHpe rafiI{n KpenneHnr per)'roopa
n cHtTr, peay(rop.

Pa36opkr xonecHoro peAyKropr
Par6opxa to:recnoro peqyKTopa Bbrnonlrercr B cne-

.qyrculeM nopr'qxe:

' cnrrr, Macrro lr oqucTITL pcxyKTop or nbrnx, rps-
3n rr r{acrrHlrx oTJroxcHun;

r' 3asronopxB xapAanHl'fi ruapHlrp or rlpoBopa.rx-

, BaHnr, cnqrr, uaii66t tr ynnorHnre''Hbre r(onbua;
' c noMolllLro MonoTfta ]l npo{.naBKn rI3 Mrrxoro Me-

rturna Bbr6nrr, BeAoMbrr'r Ba]' II3B,reqb BF,'.perrHe€
(onbuoKorrqecxoronolnlnnnfim np,r(nny;

'/ cHrrb naxra,q(y, onopy, Illr'rr ropMo3a. npl r-
t{y uapyxHoro noanurrHxXa. Kpr,rlnKy napyx-
I Ioro no/ lurrnHf i r {a c \ {aHXerot,  npox. i raaKy
Kpl>rnlku Hapyxr{oro nollxunHnlta, uH},rpelHee
KOrrbrto noaulfinHuKa;

'/ cHrrB runruHr. orBepEyB raiiKy, n cH',r! ynop-

, Hyn raii6y;
v c noMor{bro rronoT(a n npocTaBxx x3 Mrrr(oro

verarna Br,r6urb BeaoMyro Burrriy c (aplaHHErM

, 0lapHupoM;

' oTBCpHyrb qerbrpe oonTa, cHrTrr I{pElrfixy, npo-
rinaar(y, ri3Bneqh lr3 [apTcpa xpoilexyror{Hoe

, Konbqo u BeaoMym LuccTepslo;
t cM€srnB Be!!,uyro ruecTepHro oTHoclfer.rbHo oT,

B€pcTnn nonuxn,r}rrioB, qepe3 na,qcTaBr{y, B}e-
aeHlrylo B oTBepcTne BHlTpeHHero no,qunnH Xa
B'rna Belyrqen uecrepHn, BErnpeccoBarL Hapyx-

, Hlti noAlxIInHnK ir rBBll,eqr Beryuyto ecrepHro;
Y C noMolltlro MoutaxHot nonaTKu BbrrrpeccoBaTb

ManxeTy h qrnqaMn Inr cHrrnr cronoprrErx
I{OJCl l  Cl l r  rb glonopHoe Ko r611() ,

" 
npu rrouoqu onpagxu u pyq(n BHnpeccoBaTl fia-

, 
pyxHrlti noAuunHx( Bana BeAyqeir [esrepHx;

w rrcrrorl3yr onpaBliy lr pyqxy Br,rnpeccoBarh
BHyrpeHHnii nollllfinHr,rK }l HapyxHoe (onrllo
NOTtx NHI, IXA I

" 
slnp€ccogarb nap)r{rHoe r(o:rruo HapyxHoro nor{-

7 IlJnmflrr€! xcnorrL3yr onpaB(y (I'rc. 6.13) ,i pr{(y;
Y nps Heooxo/:lfMocTt 3aMeHr,r MasxeTlr Brrnp€cco-

BaT6 ee x3 fipbllxxr{ HapyxHoro no]luJlr trjxa.

Pa36opfta xapaaHnoro trlap{flps
Pa36opra xapAaHHoro lrsptrnpa npon3Bolrircr B

cireayoqeM noPr.ql(e:
v npn noMorqu oTBeFrrxu crirTr, cToItopHLIe KotSla

( Blnr'eccoBaT! lBa npoTrBo[oJroxH!]x (oprryca

R
a

Prc. 6,12. 3up..@Exr
Mr{Nr! u$opnr I
pyqxai 2 onpaB(aj l
MaHxqq:l o6otMavats-

J

5
6

P{c.6.13.On-
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uronlqarirx noll]llrnHrxotr. onuH Hapyxy, a ,qpy-
IO'l Br4/Tp! Bllnrul xopnyc no,4!um,n(a, 3anpec-

, cosaHrr,rii Br4rpr, Bnrxn, Blrnp€c@Barb Hap-yxy;
v npon3BecTn TaKyIo r(e ol€paq Io co BTopou na-

_ Pon r{opnycoB nollxnDHxr{oB:

'  L 'H9TE C kpe(: IoBf lHbl  f i lo lbqalble nOAlxHnH Krl ,
o6oiiMy c MaHxeroii, orpaxarerrr;

' BLrBecrn xpecroBtrHy r'r3 B{noK i(aplana;

" 
BITMEITE I{ npocy nr! lerann. flpoBepurb rex-
Huqec(oe cocTocHue aeT&lei,

IlpoBepxa re\xl'cecl|oro co{TorBt|c !erarei
Kaplep |(olecfioro peAyt(ropa, OcMorpsr! nos.aoq-

Hrre MecTa no! noil[rl,lnHyxll ynjloTHtloltue [oBepx-
'llocln Kaprepa He lon,rcbr nMerb 3a6onH, pncox, paKo-
iBfiH. Kaprep npoBcpur! Ha orcyrcrBxe rp€rlrint par(o-
BfiH, o6noMoB. rIpr Haruqnn ylta3aHl]]rx AeQer{roB,
s3noce fiJI'| noBpexllcH lt llocaIoqHHx MecI noil no.q-
urrrnHnKn rGpTep no!,'rexxr 3aMeHe.

lllecr€pnn. He Jlonyc(alorcr rpeulurn, nojroMlra tr
BHXpaLLrlBirHfiC 3y6rreB, 3a3op Mexay 3y6brr'1x Lr€!:Te-

pes ne AonxeH npeBbrrrarb 0,3 MM. _flpu o6Eapyxe{uu
yKa3aHrrHx,qeQexroB mecreprix Heooxo.qlrMo 3aMeHuTL.
JaMeHy uecrepeH o'reayer npou3Boaxrr, B napc, no.qo-
6paHHoii ro MnHrManbHoMy nlyMy.

Ilorrnl|nHsRrr. BDaDrenne noarxrInHuKoB,qotxHo
6rrTr ruarnnr"r u 6ecrryMHHM. He AonycKarorcr cJre,lH
B6rr,pau[BaHDir MeiL'rna Ha uaprxai. ponrixa\ fi 6e-
IoBbrx aopoxxax oooliM.

BaiIH. Ha pa6o.rux noBepxHocrtx BanoB He ,qonyc-
KAIOTCC TPCI TTHEI, O6NOMrl U BLIKPAUTIaAHN' TIII{qEB,
cKpy.IqBaHne unuu€B.

Kapar|rHr|i urapflrp. Bpal|eHre kapaaHHoro II]ap-
HUpa aonxHo 66rT! 6ecrllyrlrHrrM, paarraqrHLre Ir oc€BLre
3a3oplr Hc aorxHlr orqyuarlcr. rrpn Hanuqnu 3a3opa
B nosuHnl lHxax. a raxxe u4Ma rr ]r f i  c l ]Ka Hco6ron}l-
MO yoraHorurb HoByro fipecroBrny c noarrl,lnHuKalfi.

Mas,rcrbr n ynrornnrenErHe nonbqa. Konbua rpu
norepe 3nacrnqrrocrn, pa3py,neHr{x nnu qp$MepHoM
rr3Hoce paooqen xpoMkn HeooxoAnMo 3aMeHnTb.

Pa3Mepbr conprraeMLrx Acrareii pe.qyxropoB 11 npe-
aenbr rx.qonycr brx rBrocoBnpnBeaerrlr B ra6n. 6.4.

TaSnuaa 6.4
nx nonvc'xMLrx [3rtocoa

Amv.rpd conprmedux l.iop, Ar G) B cernHestrtr,

Bu

Kaprep - EHyrpc8r{i norurnH{( Bua B.lynrcii ur(r.p!! -0.027 0.025 0,050
t{aprep - HdpyxHhrii nonrnnHnr Bua Bqryulen ue-epsn -0.027 0.025 0,050
KnpEp sI ! rpc .  / r  o I  uxnlxr  os rr  se ro Jr  rdrepql ,0.025 t',021 0,050
Kdprep Hrp!*Hdn r ,o lu inedk bdla Be rovor u(f lcpHn 0.025 0.021 0,050
Hapyxs6't ro.uBnnHi( Bana Be.uoMon uedeps!
Bd Be,rovon DNreDs!

0.0i4 0.051 0.100

BryTpednrn no!@arHu( Bua sc.louoii uc(ep& - B.!t n.009 0,041 0.080

Hapyxlld! donulrlr( Bru Bery,ren oecrepHr - !d(a
rcP!.HHoro uapsdpa

0.007 0.043 0,080

BHyrpeuurn no,lurnHu( Bana NAynren uecrepH! - Brnxa
rupiratsro.o uaFnnpa

0,007 0.041

Brrra mpra{Eoro uaprupa - r.on!qar66 nororod!( 10" -0,010 0,0p1 0.001
I.onlcar6rii nononn{x( - xpcsoBlla rup,raaHoro uapHnpa r6,voi l l6,l 0,015 {J,0to 0,100

C6opna n ycraBoBxa p€lyxropa
C6op(a npo!3Bo.qnrcr u oreayroqeM noprAl(el
r '  rJnpeccoBarb B Kanrcp .ro )nopa BH) rpeHHrt

noArxvnrxx u napyxHoe xonLuo noluxnHrrKa,
ficnor6:,oBaB ,,:rr froro onpaB(y n pyqKy;

/ npv noMourr onparxn 3anpeccoBarb HapyxHoe
xorr l r lo Hapyx-
HOrO no-llnllnHfi-
r(a x HapyxrrH'
IOArXr.tIII]IX! HC-
nont3oBaB npr
3roM pyaiKy;

y' ycranorurt c no-
Morqbro rqlrl1qoB
cTonopHoe xoJIEr{o,
3anpeccoBaTr, MaH-
xery B r9r,ruxy
HapyxHoro noa-
nIxnHHKa n np'r
IloMorqv onpaBrot
r pyqrs 3anpecco-
BaTb MaHXeTy B
mPrep;

r' s,'roxrrb s xaprep ffay trro n BeaoM),ro ecrepu,r.
ycraHoBnTr, BeaoNrIo Brinl(y, BealnII)'Io lns:fepHrc

'r 
npove)$/'rorrHoe xonh(o. flepfn ycfaHoBKoii A+

AoMoi BnnKri HapyxHHii no4[rnnHun 3anpecco-
BaT' 3anoalrruo c BnyrpeHHefi firocKocT6rc Kagre-

Prc. C 14. Onp.lm ni, 3npeF
cora{ $}fDeHlrx tro! mrrrc!

pa 4r' o6nerqeHut
ycraHorr(u Beay-

, LUE' ITg}ICPHfi;

'/ lonpeccoBarb Ha-
pyxrrHt no/X-
urunlluK ao ntoT-
HOIO C]I(aTllr IIa-
KeTa aefiuelr, co-
6paHHbrx da Bany
Beayrqeii uccTep-
lix, HaleTb ynop-
uyo nari6y Qac-
r{oi Bapyxy, 3a'
rrryrb rai(y x
3AlnNNI HTOBATL;

r' ycTaHoBnTb npo-
xna.qKy Kprrue(
HapyxHlrx no!-

Pnc. 6.15. Onpauka anr !m-
p€ccorKn MrHxer i f.pJ*roro
nolurntrrx. *aoMorc aua

s
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nll'nunxoB, npelBapurer6Ho nponnraB ee Mo-
roprrlrM MaoloM! BsyrpeHHee xonbuo Hapyxno-
ro noalxrr lHr{xa Bana BeaoMot lnecTepHui
xpl j ruh) Hapyxroto norulrnHxKa c varrxerou,
Kpbllxl{y HapyxHoro flolmr{nHuxa Ba,]a Be,qy-
4et lnecTepHx, rqnr ropMo3a, onopy l{onoaor
ropMo3a, Harir'raa(y lt 3a(penlrTb raiir{aMr;

'/ ycTaHoBlrrr, san seloMoii nJecrepHxr BeloMyro
rlrecreprrrc { nerr{nMr{ yAapaMn rrepB npocraB-
I(y rc IFeTHoro Meranna nocaarTb B?r,'r !o yno-
pa E HapyxHbrt floaurunHxK;

r' ycraHoBnrb rpyxriHy BeAoMoii lxecr€pHn, Bnyr-
peHHee (ornqo aHyTpcHHero nolrrmHrrria Ba-xa
BeloMoii lnecrepHn, perynrpoBoqn6rii 6on1 /to
ynopa B nol1[JunHnr{, pe3nnoBoe (onrrto. ynop-

_ HyIo nJan6y, HaBepHyrL raii(y;
v orperynupoBarb 3a30p B noar unHxr{ax BeaoMo-

ro Barra: B:L'I lonxerr npoBopaquBaTbca cBo6o!-
rro 6e3 3aexaHr.rr, rrcOr B noArxxnHfiI{ar npx
3roM HC lorxen oruyutaTr,cr; 3aTrHyr! creqn-

7 
anLHyb rajixy n 3acTofiopnrb ee aii6oii;

v ycTaHoBr.{T6 ynioTHnTe"irLrroe xo)6llo t{ 3aTr-

_ Hyrb KpBrurxy ao ynopa;
r' ycraHoBurb r{pHlnxy c npol{na!(oii n 3axpenrrt

ee q€TbrprMr 6olTaMu, nprr 3ToM noa 6onTBHrr3y
kpbrrlrl{n yclaHoBurb arrmMuHueByro npoKnaa,
Ky! a notl ocTarbfibre ycraHoBt{Tr npyr{xHHlle

ar16!r;
r' 3anpaBnr! pe.uyrirop rpaucMnccroHHl,rM MacroM

(0,08 n)
ycraHoBxa peAyrropa fipomBoanrcs B nocneloBa-

renlHocTu, o6parnoi cfirruro. nocre ycraHoBrs pe-
Ayloopa Heo6xojlxMo npoxaqarr (oHrypEr rr,lpoop,r,

J2'

JJ

J
z

TIEPEAIIff I,I 3AAH'-fl TIOABECKI4, AMOPTII3ATOPbI, KOJ'TECA I'I IIII4HbI
nonBecM aBroMo6nrr rr$aBuclrMoro rxna, ptl'Iirx-

HO-lOpCnOlIHHe, C TCtCCXOnU{ecI{lrMrj rlllpaenxqecl{IjMn
aMoprEaropaMn lBycroposHero JreiicrBrr. nepearur n
3alHrr noaB€cxr cosrorr lr3 ocet, npoAonEHrrrx pbrqa.oB,
Topct{oHoB n aMoprBaropoB, TopcnoHH rMrxrrcr oc,
HoBHlrMx ynpyrnNru 3reMenraMn noaBeco(. flepenHrt

6t'trB'60 59
Ta6tuua 6.5

Boslroxnhre flercnpaBnocrr no.lBecxr! nx rpolrnnLl n cnoco6br ycrpaHenn{

llojlrccl{a noxa3aHa Ha pnc. 6.16. noABec(a 3alHnx Ko
rec no ftoHcrpyx[nr aHanonFrHa nolBecne nepe,qrlr{x
Korac, nore3aHHofi Ha pncyme 6.16 (reranr, o6o3HaqeH,
rr,re 3HaKoM'. BxoarT TaKxe rr B 3alr oro nonBecry).

Bo3ilroxHbre HencnpaBHocrlr noAB€cKr, nx npuq'r-
HLr o cnoco6u ycrpaHcHnr npnBeAenr,r B ra6ir. 6.5.

Pnc. 6.16. nepcrlrr no/lku: I ' vac'
neHftj 2 - u{Bof.r6j 3 tsaua,u(a u(bop
E i 4 - perynupoBocnre npoxna,r({: 5 -
Bryi(a uGopMj 6- xopnyc BrynKn u(Bop-
Hr; l  -  3arnt0xa:8 Marxdra;9 '  o6onNe
MaH^trhr; 10 - troBopors6rn ntm(ill rpt
xlns.r uan6rr l2 -cncrwlnL&d 5om. 13
-nrtor i  l4 aMopl l iarcpi  l5-cno6a(pen-
xcHx, oydcpar 16 6y4ep o.paHrurer,
xolla *oreca; l? - nerra orpasnerrenr xora
(onecai 18 ' 6y{!epi 19 - 6orr6rj 20-.ryiei
2l - pacnopsa, Bryaki 2: - dpyxrHHat
uan6a; 2l - raii(a;24 6onri 26 p.cijop
uar Brl'n{ai 27 - npyxnH8ar uan6ai 28
6otri 29 uan6ai l0 - onopHar (an5a 6y-

'hepa;ll 
- (osrlratkaj 32'6ojr; ll - ,opcr-

oH; :1,1 - nponiar(ai 35 - npyxlHra, raii,
6a; 36 - 60r (pcnnoHnr norBqaj 37 Sonrr
3E pacnopHar Brynur 39 - 3
rro pLIsa.i nojrB{K!; .10 -orpaB,qurenLn!t
uair6ar4l npyxrHH., uan6a; :12 - Haprx'
Har Bryxxa pErrara no;cBeckui ,11 p6uar
.oaBecx,r 14-ocE norBec(qr45 Macras(ai
46 - 3ruu*ac npoua,r{a ropciosaj'17 cnc
qraturat ranOa ropcloEa; 48 - 6omi ,19 -
npy^nAer uanoai 50 - (otsrp.anr!; 5l -
cneusarhAen 6onr. 52 - uslrpernrr Bryn-
(a pruamflollB{Kuj 5l - ropcnon:54- oan-
6ar 55 fan(ai 56 - nlyxtrHHar Dan6ai 57 -
nuiiSai 58 kpouuretH rye
.o Koqua aMoprBaropai 59 - 6onr (penne-
F rposnrnfia;60'psyilpoBolHlrn6onr
y.na lo8opora (onecj 6l - (oHrlratka

IlorMeqlHrc: !fl arx. o6o3sa
cerrHre 3HaKoM+. Bxo/teT Takxe !
B 3alHDrc rolrecxy

t!'20' 2t' zz'2J'24',k1 26'

llPtrcru rencnDaoHostr
UIXM r cryR B norlNxe nD!rrrrxetrrr amoMoout

Hcru nd Broo! aqom!3dro oi 3aMeElrb ur orDcMotsrrDo
Oqa6ielre ryenne!trr aMoprmaropa lrr !3noc p-rHo8li
3ryno( trpoyurH aMoprlraopa

3arrsyrB6oird r ranKn ryenresrr @u 3aMe!!r6 Bryn{q

bonboox 6noc MfluiorcpaMu!4(d Bryro( pErqara no/rBsff
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npodo te ue ma6nu4bt 6.5
llDr{tr{. uerctrDuxF{

Eonlnron ratrop B uxuopn$Ex coenkHeHnrx doBoporEoro rytaKa yqpadurL 3a3op yvenLn'eHxeM rorrlrqHt' mkda pefynupo-

yBor rBroMo6nrn or no*Mdf,ieif,oro aBUxeHrt
5o16uar pd rc lua reBor r  npdBor crotn! AoBecru aaBneHke B Dreaxno soDMa
3!ac,rc,!6!a, DarHxqa B 6Hoce rrH SdMeh{rh trrroueflflueu,H!l

HapydeHre y,lroB yfidHoBktr nep€AHm (ons 13 3a leoopvaurx
Bm(n Lu prcara no!Bec(!

3aMeHnrbleoopM{poBann6,n pdcar no;lBf (s

vBeilleHqrn 3a3op B norulnsrmx lua uenoMon uecrcp{! OrpelynrpoBar6 3a3op

YoDauBDeacnDaBrocr6
IIoBUueHHLri arc6an.Hc nepe!Hr\ xonN O.6araEcqnoBarr (oneca

(ixosor6tru@u*, l rnoB@ rde6Ntre mmrHx\ rdec
yBerucellrii 3a3op Brounrnllxax Dara B€aoMon deElss OrperyrrpoBar6 3a3op

HercnoaBlr aMoDrrcaroD6r
floB'uensln ,1xc6analc (ona IlpoBepm6 ! np! Eeobxoadocrr orouaHcrpoBa B kor4a

6on6uon ,3tsoc Bn o( uxBoDtseii roBoDornNi (vm(oB laqcHr B xoDmcd Bnnor urBoDfl en r Br\ rraMr 3 c6ope
q&1de *eqkxe u&H (noo6on) nD' n€Nu€ HeroBHocret

npo*]rdHreropcroHoB [Do68ecr! n&edauoDkv roMoso!
3aMes!r! lrr orDeMom8Do

r qTO OBO3HAqAET MAPXI,TPOBITA
HA TOPCI'OHAX?

Topcfi oHH q3roroBrcHLr r.r3 BLrcoxokaq€crBeHHoii
ieflrpoBaHHoii crirn. I]oBepxHo!:r! crepxHq ropcnoHa
ynpoqHeHa.renaHnoi. nocjre repMoo6pa6orxx Topcro-
Hrr 3aHeBoneHbr, n coorBercTBeHHo HanpaBjrennlo 3aK-
pyquBaHnr ropg.ronbr nMeror MapxxpoBr{y: 'rIlII!' - ne-
pelllnii npaBbrii; "IIJI - ncpeAHuii neBHi:i; "3n" - 3da-
Hnfi npaBrrii; "3.r1" - 3aArnii neBbri:i. MapKtrpoBka Ha-
Hoclrcr Ha HapyxHllx ropqax ronoBroi ropcnoHa-

HanpaBreHue 3aItpyqnBaHxr nepeaHero npaBoro
l{ 3a4Hero neBoro ropcfioHoB - npor]tB qacoBon cTpen-
xu (€cnx cMorper! co cropoHbr xreiiMa), a nepelHero
reBofo 11 3artHero npaBoro - rro qacoBon crpenxc.

ycraHof,fta ropcl|oHa aonxDa opor|3roAnrr,cc ronb-
no B cooTsercrsxe c rcrrefiMoM!

napaMerpbr ycraHoBxn nepeAHux xonec lnt aBro-
Mo6rui c noirHofi Maccoii [pe,qcralneHbr Hxxel

Ta6tu4a 6.6
fhpaMerpbt ycr:rroBxx nelleaHnx ftonec

nnr aBrovo6tl'rfl IyA|-96cM c rruHoi vaccon

Pa3Bd (onec (FeDeryr'Dr€Mbrn) l " l0
Y.on npo,ror6Ho.o HauroHa r$opM
ldeDervnrDveMhrt). rca,l l0
y.or lonePeqro.o Hauom DkBopst
(HeD€.vi'DveMrtl. rcar '1

CioxleE e (ors, MM 1.. .3
vron noBoDora neD.,18rx nonec. rpaar

30
2l

O6cryxuBaHle noaBecolr 3aKrloqaerct B neplroax-
qecKoi{  npoBep,{e ra rraKr,r  l (penexHbrx coerxHeHxi i ,
cMa3Ke B lpoqecce 3Kcnnyaraqnu u tpoBeaeHu[ pery-
nrpoBoqHbrx paoor.

YcrpaHeH e 3a3opr B l|IftaoPlr€ablx
coetrltHeHr|f, x nepenHet noaae$rr|

floBLrureHHErii oceBoii 3a3op B rxkBopHeBoM coe,qu-
HCHXIi MO)KHO OnpelenuTb pe3KrMX nOXaqUBaHntMn
BbrBeLreHHoro xo reca 3 HdnpaBneHHlr ocr{ uJt(BopHet.
IIpn oqyrr.rMoM 3a3ope ero seo6xo,uxMo ycrpaExrb,
npor3Boar cneaymrqn€ paooTH:

r' orBepHyr! aBa 6onra, Kpentnrnx HlrxHtolo sa-
roraAiy rnr(BopHr (cM. prc.6.16) noBopornoro
KynaKa, n cHrrb rar{oe ltotnqecrBo perynnpo-
BOqH[rX npoKra4ox, qro6lr npll ycraHoB(e Ha-
K.iraartn na Mecro n 3arrxr{e 6onroB ryyrtuuM
MoMeHroM 30.. .35 H M (3.0. . .3.5xrc M)(orecono-
BofaqnBanoc6 Boxpyr ocx r !KBopHe; cso6orrro.
x orcyrcrBoBarl ocelou 3a3op.

BsrnraHne! CBo6onHoro noBoDaqxBaHut (o-
necn BoKpyr ocn IllnBoprreii Heo6xo.ulMo,qo6nr!-
cr ronbko 3a cqer no!6opa xonnvecrBa perynu-
poBorrHHx npolsralok, a He 3a crler rle,qo,rtxr{li
6onro! KpenneHnr HalsaAxtt.

PerynlpoDfia ooro'r{eAnc pLr{aroE floaB€cxt
IIpr 3rcnryararixu aBToMo6unr ropcnoHl'I noalec-

r(u Moryr "npoceaar!". npu3HaKoM "npoceaaHur" rB-
nrercr yMeH! renxe 3a3opa MexAy 6yoepaMu (cM. puc.
6.16) H onopaMx 6y4epoB Ha phrrarax noaBecol{. Be_
rurrr.rHa 3a3opa anr cHaprxeHHoro aBToMo6IInt !otx-
Ha 6Hrb Ha nepeuei norBccle 10...20 vv. Ha ,a-rHeii
- 15...25 MM. BenqexH6r 3a3opoB Ha neBoM t npaBoM
(orecax He Ao.rrxHlr oTrntrarbcr 6olee qeM Ba 7 MM- nprr
Hecoo rBe rcr  BIH ' ]aropoB yxa,aHH6IM rpe6osdHti tM
Heo6xolliMo npo'3Becrx pa6oT6l no nepesraHoBxerop-
cr'roHoB B cneayrouleM noptaK€:

'/ ycraHoBul; aBToMo6xr-rL Ha 3cra(a,qy rl'1fi cMor-
poByro rMy;
/ ornycrtrrb(oHrpraii-
Irlr, OTBCPHYTE 6OITbI 32,
5l I,48, cHrrL uafi6y 47 n
npoKraaxy 46;
r' orrepuJ"n sa oanor'r
noHq€ orpasuqnrer'u xoAa

Pnc. 6.17. CaeM-
BxK TopcuoHot: I -
60rr Ml2xl00 (dat!
30X, 40X; HRC
30...40);2 - ranka MI2
( !6rcora 14.. .18 MM;
ouE 30x,40X; HRC
10.. .40);3 -  (opnyc
G.Mlrxat 4 - topc{otsr
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xon€ca l7 6onr 24, a rn,qpyroM oo%6nrE 3aTrx-
Ky oonra, oTBecTr.t orpaH{qxrs'rb B cropoHy, or-

, coelqHfirb aMopTu3aTop oT pLrrara norllecltn;
' oTcoeaHxrrrL no.rtyoc! or @naHua BtnKr,r l(otec-

HOro pe[yxTopa, noaaTb ee He3HaLrHTerr,Ho B
cropoHy luooepeEquana rr D 3roM norrox€Hnu

_ 3aon(cnpoBaT! ro r.B6exaHrre e€ Br,lnalauur;
, xc[orE3yr loMxpaT, nolHrrb aBToMo6rJr; ao

MOMeHra OrpHBa r.oneca peryrupyeMoro ptrqa-
ra oT nota n 3aTeM oltycTrJTr, aBToMo6unL Ha
9...12 nv (palvep no Bepr Ka rr.{ vext} Ky3oBov
I xonecov) Jto norsonxro(Bo6orHtb topcxoH
oT aetcrBxr r{pyrflqero MoMeHra;

r' !3BJreq6 ropcnox c DoMorqbm creuHIr(a (pnc.
6,171. o,r . rcr f i t6 toroBK ropcnoHoB oi  f lanoft

? cMa3r{n t HaHecTrr HoE}Io cMa3(y;
v np noIIHsTb arToMooltjlt ao nojroxeHr.It. kof.qa

nate,l ofpaHrrrtTejrr xoaa nepeaHero pr,rqara
conpn(ocHgTcr c HnxrlnM KpaeM orpaHnlmTeJlt
l7 (cM. pxc.6.16), nprroxta nenry no Mecry yc-
TaHoBI(u, a ocb larrLrla 3a,qHero pH.rara 6yAer
Hanr\oTf iB Hl ]x| lero ipd,  neHfr ' |  ofpaHtlgHlerq:

v ycraHoB[rb rof( ' ioH tonoBKon vtHLl [c lo a a-
]|telp:r B unnr{eBoe orB€pcrr,re cTynxqH plrr{am
sj noBopaquBar ropcrroH Ha 1...2 3y6a B oAHy x
ry xe cropoHy, Haiirri noroxeHxe, npr r{oropor{
ooe rojloBl{r1 BonayT D 3arlenteHne co [rrrIeELI-
Mn BryxkaMnj Ir yaapaMx Monorr(a npoaBxHyrb
ropcxo| l  ro coBnaieH r  orscpcrxr no^ cro op.
Hbr, 6onr 12 c npor.qxot Ha roDcrioHel

" 
onycrlrr aeroMo6url s npoeeiur nor"uury
3a3opa MexAy 6yoepoM u onopoii. Ecnn 3a3op
floiryquncr 6onbue, qeM Heo6xolnMo, xyxHo
noBTop,rTb perynrpoB(y. npnnoaHrB aBroMo-
orjr6 Ha Hecr{onbxo MeH6lxvm Bbrcorv:

"  ,aBetH) rb 6on'  J)  r  racronopHru ero-m;ron. 1c,

,' 3aBepHfrb 6ojrr 37 ,qo ynopa H 3acronopurr, ero
ranKon! ycTaEoBnr6 noJryoc;, orpaHnqurenb
xo,ta Itojteca u Hnxnr.rH (oHerl aMoprBaTopa.

PerynnpoBKir cxo,(A€nnfl nepeAt rx K[rrec
npoBepxy Il peryrxpoB(y cxoxAeHUr noJrec cre,qy-

er npou3Bolnr! flocrrc 3aMeHlr nepe]]He{ no4Becxx,
pElqara noaBecKx, nepecTaHoBKl,t (orec! 3aMerrlr aeTa-
ncx pyrreloro ynpaBrerrrr. flpoBepKy n perynnpoB(y
MoxHo rrpox3lolxTh Ha cnerlirirjlbHoM creHAe }tu c
novour6r,o cneuua l6Hoi pa']aBrJxrroii rfi Hefr Kr.

nepex npolepxoii Heo6xolxMo y6elrrlcr:
v7 B orc)"rcrBr.fi 3a3opoB B rxKBopHeBoM coeauHenrn;
Y B noalnunHrxax neAoMoro B:rna (onecnbrx pe-

, ayKrop-oB;
v pyneBolt rpanelun, a Tar(xe B HopMaJrr,HoM AaB-

-Ien}lx B lr Ha\ nepcEHr{x x lalrrx\ rorrcc
Cxo,r.:esue no,rec ao riHo 6brjb raKyv. '{ ro6H par

Mep velqry B ) lperflrxMk fioBep\fiocrqv o6o!Ec! Ko-
nec cnepeAli A (pnc. 6. l 8) 6rI,'1 Ha 1 . ..3 MM MeHLure pa3Me-
pa E caaau Ha ypoBHe ueHTpoB (onec. npoBepKy cxox-
leHrs reooxor.ujMo npoBoafiTb Ha poBHot ropr3oHTfi6,
Hor nnor{a/lxe r{ nepe,qHrJe r{oreca aorlxHLr 3aHuMaTb
nonoxeH c, coorBercrByro4ee nprMonn reaHoMy aBrxe,
HtIo aBToMo6nrr. 3aMepfiB paccrofirne B, Hco6xotuMo
nep€ABr{H}"rb aBroMo6unb c rlrecra rari! qro66) xorecaro-
Bepnyxrcb Ha 180'. x 3aMepnr! paccroxHnc A. IIpn He-
coorBercrBfin yKa3aHH6tM p:L3M€paM CxOXIeHne Konec
peryrrupyercr x3McHeHr.reM 4rur*r o6eux 6oKoBbrx py-
neBLrx T rr (npn ornyueHnbrx KoHrprat(ax), BpaureHn-
eM perynnporolrrrLrx rpyb Ha oaurtaxotsyrc tsernt{nHy.

PerJnrpoBFa Har6o,.rrxx yrno} ooBopora
n€p€anrx l.onep

PeryrHpoBka npofi 3Boxnrcr pa3lejr6Ho nrr liaxro-
r  o ro rrca.  Arq,roro Hco6xotrHMo or nlcru rL \of l  pr  a i r ,
K,r6l (cM. p'lc.6.I6) r BpaureHreM pery poBo'rHoro 6on-
Ta yrna noBopoTa Kojlec, ycTaroBIeHHbIx }Ia !finxax
pbr{aroB nolBecol(, ycraHoBrr6 Ha 6onBrllri yror no-
Bopora nepelHlrx r(onec, oH lorxeH 66r1L B npeae-

J

d
,\ z\

do

ianoBxrb npox,larry 46. Lxrir6) 1? uBct'Hyib
6onr 48 rax, ,11066r p$!6osoe
orBepcrue Ha crynr{qe pErqafa
coBntulo c npoTolrxou Ha ultfi-
qcBot ronoBxe TopcnoHa;

n_9
FtrI,rrqi'

,1---e
t, ---at

"\\

3(P,r.r. npx 3aMepe ynra no BHyrpeHHeMy r(onecy

Pxc 6.19. no!!(s. neF
fim: i no!8tu(a nep€!r^, B
c6ope; 2' Brlir*a llap8,ipoB
aMoprBaropoDi 3 - 60rr M loj
4-myrrcpacnopEa45-6y-
$ep o.paMelED xor1a (oreca;
6 - cxo6a ry€rreHr, 6yGpa or-
pasrclMr xoAa koreca; 7 - or-
pasrqlrerE xoia kontra; 8 -
uan6aj9-ranMMloi  l0-6om
Ml0; ll - Bryn{a pacnopHar:
12 - nan6a orolnai 6ydepa:
l3 - 6roep noaBer(q 14-uan-
6a meurar6sar; 15 - uaii6li
16 - 60rr M8i l7 ' dar6a o.pa-
{ierrE rrd; l8 - ot?aH(cr-
@r xo,ra (onaa; 19-rpoknar-
ka; 20 -  uan6a;21-6om M16

P{.. 6.1E. [poBepM qoriaeHrr

9.
6-;1
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P.c. 6.20. Aer&u tr.peauei norDeftr: I - MaqeHXa; 2 - pErsar nepellerri 
'o,qB*ktr 

B
c6op€ neBdn; 3 - p$qar nepeatsen no.qrecM B c6ope npasEriii 4 - ropcrox nepe$en ma-
Bec(q neB6'[; 5 - ropclos nepeEeii noalecM rPaB6r4 6 - nPosa,!(a 3anrsitrat ro!.!o-
naj 7 - ran6a cneuranBs.r topcrosar 8 - uan6al2 OT;9 - 60rr Ml2j l0 - 60,11Ml0; I I -

*.'\ J
obg'

Crs]ne n ycranoBxa noaBecon
IIepeAHsr noABecxa cHr.{Maercq } c6ope c pyneBblM

npuBo4oM. Ilodre,coBllrenr,HocrE oneparlnii no cHtTxIo
nepcAHeii/3atrreji nolBecxu cnerlyrorqar:

r' oc;ra6urr 6orrbr KpenireHnr ocn noABeckn k
paMe. ranh xpenncHxr f ionec clr f ivacvot noa-
BecK n ';onrbr KpcnncH[r OraHUeB no lyoceiii:

/ ycraHoBrrb sa flo,:craB(y ry qacr! aBroMo6}r-
nr. c Kofopot cnnMaercr nolB€cl{a (noAcraBxy
ycraHaBrr{Barb noa 6y(crrpHbre npoyuJun6r
paMlr; noa Koneca Bropolr noaBecKu ycTaHoBl{rh
xonoafin. Do n6exaH e cle:a.r arrouo6u:rr);

r' cHrrb xoneca u orcoertrHnrr, aMopr 3aropn or
no,qBecr.lr, orcoeanHHT6 nonyocn or l{ap,qaHHblx

rapHfipoB. ocfopoxfio nepeMecrnrl noiyocb B
cropory jrrjtD4repeHlnajra, , Bo rl36c)(aflxe BbI-
raaarrur cyxapeii c narbueB no.lyoceri, 3aorx-
o.rpoBaT! ee ! 3ToM nonoxcHllx;

"/ orcoq4rnrrt' ropMo:*rH€ 4ry6xn m ru6ltrn utraH-
roB n KoHlbi [traHroB of kpoHurr€irHo! Ha l{y3oBe

Dan6acronoplar: l2 -6om M8;13 ' ranka
M8; 14 - ryotsrrenH (p€n,
(oslra aitoprBaropa neBlii; 15 - ryoHu-
renn kp€ueeM nlxtse.o xonua aMoprle'
ropa rpaBrdi 16- 6onr cneuranbfirii 17-
uan6a cneuqdrna4 18 6ryn(a ua!s!-
loB a{off!3aropoBi l9 - Nogrllrop non-
necn' D c6o!e; 20 - uan6a cneuraDtsa';
2l ' 1!an6ai 22 - ranm M10; 2l - xor6qo
ramurHoe prqara no;rBeM; 24 - o6onMn
3dlrrrftoro koruuai 25 ocl rcpenE q 3
c6opq 26 ' mtM M l2i 27 ' 60rr ro!.!oda;
28 - Brlika pE qara BHyrpesret,29 - Bryn-

7$"

u, He lorrycxar B6rrer(arrur pa6oqeii xnqkocrn, 3aI'-
nyunr! KoHIIbr rpy6oK x rruaHroB 3arryr{xaMlr;

Tonbtro d,1t epe) eA ozl8err : orcoeAfiBrrr! npo-
loxLrryo pyreByrc rrry or MarrHnxoBoro prlqafa;

Tolbtro b, 3ad eti nodgetKu:
r' cHrrb ropMo3Hbre 6apa6aH!r, a3arcM cronopHbre

uan6br rpoca crorHo.rioro ropMo3a u BbIHyr!
r.r3 pbrqaroB r Lqnra ropMo3a (oHuEI lpoca;

r' orBepHyr! o(oHqarerlHo 6onrH kperl'reHnt nor-
Bec(n K paMe, oTBec l JrcHry orparlnqnT€nt xo.{a
ro-lcca B cTopoHy B cHrrL no,qBecxy.

ycrar{olrry noaaecfi n npon3Boarr B no{.,neloBar€nb-
nocru, o6pariroir cnrrlrro.

noo're ycraHoBxr nolBecKn cjrelycl npoxaqar! (oH-

rypH ropMoroB, a npu 3aMeHe nepeAsei noaBecKn orp€-
rynnpoBarr,cxox4efincr{orec. BonrLI rperr,rcHlrt notBec-
(n x paMe 3arrrllBapr c paBIIoMepnLIM yse'InqeHlierl Mo_
MeHra 3arrxnu. MoMelrr oxoH.rarenbHoii 3ar'rxnx Aon-
xen 66nb He rrsxe 120...140 H M (12,0...14,0 xrc M).

Cnrrnc pHqara floaDecl l
I Iopr roh nposctrcHrr pa6orbr cre! , rcLxr i i :

"' oclra6HT} raiixn npenneHHt xoneca n 6orrbl
xp€nrernr Qnanqa noryocn;

y' BbIBeclrL Koreco cHnMaeMoro pbrirara fi cBtr!
Koneco;

'/ orcoearlnlrrr nrxHxfi xoHeq aMoprx3aropa or
prrqara x Ojraneu noryocv or KapAaHa) 3a(pe-

nuTb nonyocr, or Bhlna!
anHnrb rn6xfie nl'aHrH rnapocncre-

$b

€t-',*^A
o(-,

Prc.5.2l. no!B@ 3rrrrr: l- no,(s4(a 3arstt
B c6opej 2 - 6yr!€p;3 ' c(o6ar 4 - o.paHrqmen! xo,ra

/, koreca; 5 - 6om Mlo;6 - ran6a 10i 7 - oat6a orya-
lrqxrnbtsar; 8 - BryrF pacnopHar; 9 - orpatsqcr-
rrhxoaa (oneca; l0 npoMa,u(a; ll - uan6a 16; l2-
6onr Ml6xl.5x47 cneurMr8lriii 13 - ran6a oflop-
tsar 6yoepai 14 - 6y4€p nonrecx(; 15 - uan6a 8 cne-
uruEsari 16 - uai6a 8IIi l? - 60rr M8; 18 - 6onr
Ml0r 19 EryrM pacroplar;20 - BrynMDapH'poB
aMoprmaropo& 2l - rai& Ml0

c.9-- '\, )t rP .ra .' 
#,r,rQd''.:H ̂"@
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.6*p

v npuno!HrB prrqar arq pa3rpy3l( ropcxoHa,
cHrTL ero c oc{,

YcTsdoBfi a pbr.{ara noABecxt
Vcranoexa 3}rnonrl'grcc B rofieloBar(}nbHo€tll, ()6-

parlrori cHsflno. .q,'rr y.uo6crsa ycranoBru pbrqara no,
caaor{HHe Mecm ocu nolBcclor oleayeT cMa3aTr, nnac q-
Hori cMa3Kofi, IIpx 3aMerr plrvam nogrecxx rco6xo4r-
MO yCTaHOBXTT, TOpCrOrr. It OCraltHlIX Olyqa,]\ yCTaHOB-
rry p6lvara Ha Topcliolr syxso npor3so!fiT! no MeT(e.
HaHeceHHori npn pa36op(c. flpll (p€D'r€Hun (onecHoro
pcayKropa repenHcii noABec(n Ha BepxHroro 3alHrolo
unnnbr{y creayer ycTaHoBrr} KpoHrxrets I{pefineHnt
rx6l(oro tnJrarlra ropMo3a. tloc'r1e ycrarroBxx pllqara He-
ooxoAxMo cMa3arb BTynltl.r pllqara, npoKarrarE KoHry-
pir ropMo3oB, oTperyrlpoBarb cxo'(qenue xorec,

3rMeHa ropcnosa
flpxruaxov nonoMx ropc oHa cmcercr orcyrcrBne

'lalopd vexqy 6y+EpoM onopoii 6)df,na. cBo6onoe Ka-
qarrne pHqara Ha ocn floaBecrtn! npx (oropoM qpocry-
uxBarorcr cryrxr,r B crbrKe o6roMa ropcuoxa. 3aMeHy rop-
cnoHa Heo6xoAuMo npofi3roarfi5 s creayroDrer{ nop'Ixe:

Y CH'TT, TODCI,IOHbJ:

" c novouiro urHpg lxaMclpoM l0 Mv x a,lxHoir
1300 MM co croposbr Broporo ropcuoHa Bbr6lr!

_ BHyr peHHxn l )6.roMox iopc, loHa:
' cMa3aB ronoBxu TopcuoHoB ntacTrvHoll cMa3-

I(ot, ycraHoDnrb ropcr{oHEr.

Onpene,leHre I erl|fl qecKoro cocror{xe treranei
flpoBepKa 1e\H{.recxot o cocl oeHru 4e ta,1e; npo G

rolurcr nocne Moiifin x cyn-rKn agra.refi.
Plrqar nonsecKx, Ha pblrara\ nepe,rHe noaBecKr

He Aotyc(aercr AeoopMaqnr pHt{am c napyneHueM
yrrloB ycTaHoB(r{ xonec. AeQopMnpoEanr$r€ pErqarn
noF€xar 3aMeHe. rlpu o6HapyxeHnx rperquH Aonyc-
Ka€TCr 3aBaOXa.

Ilonoporiui xyflan. He aorycKabrcr rperqunr,r,
BHxpauxBaHr.rt B T€ne (ynaxa, cnelLr rcHoca B noca-
aoqHLrx oTBepcrurx no,q Kopnyc Brynkn.

Ocr, noAaecxn.-He aonycxatorcr ipenruHlr x 3Ha-
qnTerLHlre nporxobr ocu. r perqrHLr lonycxaeTcr 3a-
BapuBar6, a ocb npaBuT6.

lljmopesb. He AolycKaercr I3Hoc noBepxHocTn!
conDrraeMo; c Bx.irKoii Dlrqara,

Toxnon. He aonycrirorcq rpeu[rxr,r Ha rene rop-
cnoHa, cxpyqnBaH{e runur(cB, TopcnoHbr, uMelorqre
yxa3aHnLre AeoekTbr, noa,'rexar 3aMelre.

Pa3vepH ocHosHbrx conprraevhrx treranex nonBecK
u npeAerr AonycrxMbrx H3HocoB npriBeAeHri B Ta6n, 6.7.

brc.6.22. Adur 3r.ryen
noArM': I - 6onr Mt2j 2 -

Be(r B c6op€ DpaBHnj I I - Brynxa prreda laptxEa4 12 - Btyn(a
p6Fara ssvrDeqHqr.J J - 8on
6dovva ,uinHo.o ror lud,  1. .  dHqro:.bsc6"pe, l " -6onl
rop.loHa: l7-EnM Ml2i l8 - MaqeHrar 19-ranrcMl2j 20-6om
V n: ?l  Br\nra udt"r toB avoprtuaropoB.22 avoprrrrop
nonK(r:  2J .  mJ,kd pacnopHu.)4 uai6.  to,  2.  - . . i , r .  M t0

MII ropMo3ol u, He aorlycxar Bbrreran[r pa6o-
q€x xr,raxocrn, 3arry nTr, norreq nnaHra r.r
rpy6Ky 3auy (aMn;

r' orBepHyrb 60,.11 48 (cM. pnc. 6.16), cHrrb aii6y
47 u ryox,raAky 46, orBepry"rb 6onrbr 51, 37 u
cHrrb pacnopHyro Brynny 38;

npu cHtmuu pbBaza 3adten nod6e&u:
v oTcoe4r.rHnTb or pLrqara rpoc pyqHoro TopMo3a;

npu cHrnuu pbtcd?a nepedHen nodgtttu:
r '  orcoenrHrrb or noBoporHoro K) raxd 6oxoByro
_ rrry pyneBoii rpaneqnn;

r' orBepHyrl raiixn (penreHrr fi cHrrr, KonecHbrii
pelyl(Top. An, o6nerqeHnr rocrelyrolqei c6op-
xI' npll 3aMeH€ BTynoK, y[roTnuTeDHoro r(ojrL-
ua finlr Kopnyca BTynoK urKropHei Heo6{oIn-

trc6yo napy 3y6 - BnaauHa Ha
, ropqax TopcroHa n pbrqara;

/ ectx 3aM€Hrercr prrqar nolBecKr!, TopctoH He-
06roqrvo cHtrb. a npfi ,aMeHe pbr'{dr a nepeaHe
noaBecxu cHsrb [oBopoTHut xynax;

TaStu4a 6.7
nx ]Ionvcrlr MLrx n3nocoB

Ax&erpH coqprmeMEx laop, slrr. C) tr s€axHeH'n, rr

u.r.eeT"r'6oDBd

Bryn@ pBrsara - ch no/rRks 0.040 0,180 0.260
PBrqar roABekr - BdJ,TpeBE q BryrM -0,070 ,0,250

Ptca. norBffir - gapyxsa, lryrka 70,y4to -0,0? -0,25
Brynkd uFBopHa - u(8opeH6 l8 0,016 0.055 0,090
Kopnyc noBoporHoro kyra(a - (optryc -0.025 -0,081

Pdqar norBecrr ukBopeHb -0,015 +0.009



rlpll nocBneHsn cryKoB r cryfixqe
pr,Iqara nprr aBnxeHufi aBroMo6[nr ]re-
o6xoAnMo 3aMcHnrb BTyn(u pl lqara
noaBecKq, 3aMeHa Bryno( npon3rol]irT-
ct Ha cHrToM pr,rqarr npn orcoertfiqcH-
HOM xorrecHoM peaynTope. B 3anacHbre
qacT MeTajuloK€paMuqec(u€ BTynKx no-
craBirrrrcTcr peMorrTnoro pa3M€pa (pxc.
6.23). Anr 3aMenLr Bryror{ Heo6xojlxMo
npon3B€crr.r DLrnpcccoBry r.I3norneHfi brx
Bryno(. 3aMeHy lrynol( Moxso npou3-
BecTu c noMorrlbm cceMHriKa, no(a3arJ-

3alp€ccoBaT6 Bryn(n Moxso nprr noMorql onpaB-
I(n, Ior{a3aHnoil Ha prcyHxe 6.25.

Cnava:ra :anpeccorlroaercr BHyrpcHHu tsryxKa
Ha rny6fiHy 153 rlM or OraHqa crynnrlEr, a 3areM Ha-
pyxHar. HapyxHar BTyn(a 3anpeccoBlrBaeTc, 3anoa-
nlruo c (FradueM-

PeMoHT ocn flo,qBecxt|
3a:op uexay gry:utalla plnara tr oc6ro norlecr{ y

rroBoro aBroMo6]tle cocraBnrer 0,040...0,180 MM_ B
nporlecce 3r{cnrryaTaunn 3Tor 3a3op Moxer yleruqu-

56

Ptrc. 6.24. ( hevuK mn .h,,pecmarir rryror puraros nonse$x: I pac op/aq
1d, ox.  2 BHvlDc ""c sn.rm. i  - "*r- , " - . .nx":  4 ranvix"cBynia d\Bdrcd\ 1drox.2 BHypc 

""qsDrkx.  
I  .d\B"rHrclanxd:4 Hapy{H.q

?:, ' j : i ,1, ;  l : iJ l ; j , ; , i -"xa 
xopn)Lr '  - '  uJi i6J: 8 ' . ' "d c '  s ' ts '  :  rn '  u 'a '6-

aarbcr kar( ,,r3-3a Bnoca BTyrox pbrqaro! no,qBecr(x,
ra( x B p€3yrETafe r3Hoca nocaaoqHttx Mecr ocu nol-
Becxn. npu H$Hauren,,HoM ,r3Hoce lneiir(u oc ]1ollyc,
r{aercr npon3Roar{r! loccTaHoBneHUe 3a3opa nyreM
rI I rOoraHnq nocaAoqHbtx Mecr ocr !o !xaMerpa
62.50r{ ,1,r  vrr  c onIoRpcMeHHoir  raveHoi{  Bryroh plF
rraroB noABccKrr, I] nocnelyrorqeii pacro.r(oii ,rxao pa3,
ltcpa, o6ecfle,rnBarcuero 3a3op B coeJlfiHeHnn B npea€-
mx 0,M0,..0,180 MM. IIpx 3Ha.urerlnoM rcHoce ocu
Bo$ranoBneHxe npox3Boarr MeroloM HanraBxr Me-
r ra c npoleaeHncM nocneayrcqefi o6pa6orKn.

flocnc o6pa6ornx nociru:or{HHe Mesra, c qerLro yn-
poqHerrur noBcpxHocrx, HyxHo o6xararl ponxr€Mx c
ycrnx€M 5000 H.

np,r o6Hapyxefinu Ha ocx rpelqlrlr -,rrx Heo6xoAnMo
3aBaprrE. ocn, xMeroxrHe npoflr6H, nosrexar npaB{e.

3rMeHa ftopnycoB srylroK lnnBopxei osoporsoro

P{c. 6.23. PeuoHrn're
8ryxM pu{.r{ no Bsan:
! - Hapy*Ear Bryrra: 6 -

Horo Ha pnc. 6.24.
nepcA 3anpeccoBKoi i

Bryrox Heo6xo.qxMo npon3-
Becr'ri 3arreplr nocatoqHlrx
MecT B pHtrare no,qBccKfi. 3a-
nep creryer npou3Bo.qnrb n
.qByx BauMro nepneHAxxy-
i r rpHlrx nnocKocrrx.  npl l
Heo6xoArMocru,  BrynXrt
Hyxno o6pa6orarb no Ha-
pyxnoMy Aj{aMerpy !o pa3- €
M€poB, oSecneqnDarcnrxx
noca,qxy Bryno( ! pr,rqarax
loi lBccxn c qaTtroM
0,070...0,250 nM.

f Io BHyrpeHHeMy !ua-
Merpy Bryjr(n Heo6xoAnMo
o6pa6orarb ao pa3Mepa!
06ecncrtfi Barolqero nocaAny
pbrqaaa Ha ocb c aa3opoM
0,040...0,180 Mv.

Pnc. 6.25. OnprBkr arr
3.trpecoBxn Brlioft pFearc8

Pnc. 6.26. Aunp€.rotrR. rKuopur:
l '  6oxrMl2xl00i  2 ' ,an(ar l  -  (opnyc
6eMr((a:4 DkBopelb;i - p6rcar ne

Ptrc. 6.27. KotrrpMrsNe p$lepu @tr

Prc. 6.28. noacEBFa ,arr 3aqec.otru
cpenrcrc noruxtrrlk. c trolyuKon E.6ope

Kyraka c 8rynr(aMn B c6ope
npx Kone6aHxr ynpaBnrenHx (orec,

xoropoc Blr3BaHo u3HocoM Blyno(
nfi BopHeii, He06xoarjMo 3aMeHnTr, x3Ho-
mefi Hbre Brynr{u. 3auena npor.r:loAlrrcl
Ha cHrroM c aBToMo6xnr plrqar€ noa-
BecKn c oTcoeluHcHHbrM KonecHbrM pe-
lynropoM. cHrrre nopnycoB Bryjrol{
rx(aopHct npox3Bolsrcr B crreayrorqeM

r' orBepHyr! cneqnarEH!re 6onrr,r,
cHrr! Haxrlanxx u(BopHq u perynnpo-
BoqHLre npo(naaKu;
'/ c nouoqr,m cr,eunuxa BLlnpecco-
Bar6 rrxBopHr.r (prc. 6.26) , cHrrb ro-
BopornLrii l(ynaK;
'/ npu nouoruu 6opoAr(a BLr6urE 3ar-
ny1Irxy.

"' sHnpeccosarr nooqepelHo xop-
nyca BTyno( [t(BopHet c BryJrI(aMB B
c6ope (prc. 6.29) x cHrrE o6oi lMy c

.l
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YcraHoBXy HoB6rx r{opnycoB
BTynoK cneayer npo'Bo/lnrr, B cne,qy-
rorqeM [opra(e:

v lla Kopnyca Bryno( ycTaHo-
BI,ITT O6OiM}I MAHXEI N NO-
oqepearro 3anpeccosaTb nop-

\ 
nyca B [oBopoTH]rii (ynaK,

! ucnotL3oBaB ,aJIt SToro Dyri-

, xy fi onpaD(y;
v pa3BepHyTr olHoBpeMeHHo

BTynx[ ruxBopHeii !o nua-
Merpa 18'101l.016 MM, o6ecne-
qrD 

'rx 
coocHocrt, u npolyTt

, 
cxaTLrM lo3ayxoM;

' w cMa3aT! HapyxHLIe noBepx-
HOCTr{ MaHXeT ntaCTUqHOt
cMa3Kot r 3anpeccoBar! ux B
o6oirMbr (prc. 6.30);

P{c.-6.29. BlrpeccorNa Kopnycor pxc. 6.30. 3.trpeccor$ r.dxgu uftlopmr
rryroh: t - pye(aj.2 - noBopon6rn ky- I - pte(ai 2 , oflpa;ru; I - MaHxqai 4 - o6o;iMa
na(; r - onPaBxai4 - (optryc Br)I(r Matsxer6r;5, (opnyc Bryrkri6 _ noroporErii

J

5
6

r' ycraHoBnrL noBoporHbtii Kyra( B Bun(y
pbrqara nolBecKfi , cMa3aTb nlacTHqHot
cMa3Koi i  uKBOpeHb n 3anpeccoBaTb
IUI(BOpHn B npo]UrnHsr Bunr{}r pLIqara
Ta(, rrToolr lnrrj{pT pacnonafiucs na ocu
xpenexHirx oTBepcTni! a Haxr'raltia nII(BopHr yc-
Tat{aMuB:urac} MacjleHftoli B cropoHy oT xoneca

_ (.qjlt yto6crBa cMa3kH);
r' ycTaHoanrb BepxHroro Haxna,qxy lxKBopnr t1

7 3aTrHyTL OOrTbr;
v ycraHonnrL perynxpoBorrsl , re npoxraaKn,

npeaBapxrenrHo noao6paB nx KornvecrBo

(TorunHa naxera npoxnaloI< aoxxHa 6brrb
MeHlrtte BbrcorLr Brrcrynarcr{eii qacrr nII(Dop-
Hr rra u!r . , ,u. t5 MDtl ;

v ycTaHoB TL r ixxl  oro naI(na!xy i t rKropHr r t

'/ 
qepe3 uaorenrn qva:arr rx(BopHeBbre F,'rl,r rrol-

AMOPTI43ATOPbI
AMoprBaropbr, npxMerrreMLre Ha aBroMo6}',1e, ruA- ropH He rpe6ybr Kaxfix-nn6o perynupoBox u He Hyx-

paBJuqeo(re, relrecxonrrrecxae.qBycropoHHero aeilcrBnr, aarorcr B !oxH!€ pa6o{eii xutl{ocTn. Heo6xoaj.rMo ne_
AMoprx3aropLr 3aaHci nolBecKn oTrlrqarcTuq or pxoauqe€Kx npoBeprrL 

'rar.xHocTb 
Kpenreflxr aMopTx-

aMoprr3aropoB neperHei nopecnl MeH6[lei' AnHHoi. 3aropoB Ha a;roM;6ure u npa rreo6ioauvocrlr npo*
paooqliMx xapaxreprcruxaMr,r, xorrqecTBoM 3anpaa, BoAH.rb Aorrr(y raeK. OAIH pa3 B 3 ro/:a aMopTr8aro_
jrreMoii xuAKocrr. B ocra"rLHoM ycrpoiicrBo, pa6ora. pbr pexoMeHAy;cr pa3o6pars, npovrnr xepocxnoM ae-
cnoco6br npoBepku, pa36opKn H c6opfin 4rr aMoprn- r?r[t rj 3anonHrrb cBexefi aMol'Tu]aropHoti xrrAl(ocrLn.
saTopoB nepeilHefi x 3aAH€fi noABecon oluHakoBrr. Bo3MoxHr,re rrelcnpaauocrn auoprrraropos, rx npjr-

B npoqecce 3xcnnyaTa{un aBToMo6tnr aMoptx3a- .Juxsr }r cnoco6H vcriafleHrr nDxBeneHH B Ta6n, 6,4.

Bo3MorxHHe xexcnpaBHocr{ aMoprrcaropoE, rlx opnqnxH n cnoco6br ycrpasesnt
Te,nqa 6.8

IIp{cnr. trerctrprs{rtr
noAre{anne xer{cr{ f,! ,Moprf,larop.

O.,,a6nor hc rarcxkx rantsr pereDBraDa
IrbEe Marxerlr uro(a
Haruque 3a6onr, r'xcoK, 3a$poB !a morc, (3soc xpoyosoro 3dMexrrb uruk r Mds{sy

vcalkd str troBp€r<lerne yMorHxren6noro (ofuua p*eDBtapa
lpevepfoe (orrceoBo xrarccn B aMoDrr3aroDe OoqeqrG.pe6yeMoe Korrqemo x!,r(ocrtt

HtAerrostro€ conpsDreHne . oprnlaroF npx xole ornalt
Hcrepvf lxqHonh x kn!Na orraqr ur nepenj \  rdo,  o kndnaHa 3aMe({D trolpexlelude ac.dr ManasoE Lq! yflparur!

yMeHruednexm(Mr nptx
Hedond rocHoc xurnd Bo x,t,liocrk x !ru tryreeKs 3aMetsm6 no8pexaernlre r6anr ! .uoBed! (ontrcccrBo

I,LHoc HanpaBncb|]1en Brynrr fl Mora ?aMeHrrL xuoueHHbreAror
3antpt sa nopuHe nrt qrnFuEE, tronoMka rn! mHd kon6(a 3aMeHsrb loBp€xressbre!a

^tll(oc'I6 
sarpBresa Mera r rpoMrrr6 8ce as.ajfi fi 3aMe

H.Iofi r ro{Be conpo r xMe
HerepMfl nqnocr b Nraoatsi c*aru tMet|mr roBpergessle rlerar
Itr@ HanpaBrroureii BrynM r uro(a 3aMeHsr noBDey.ressLrc rdanx
Hc!ooaroq Hoe kork ce.rso xr!(()n Hr-ra 

'Tecxtr
raMeHs$ noBper(reHaue ftrd! r xr!(ocr!

^!!xoc.6 
3arDBEera Mee I lpoMUB mAsrd!, raqc
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npodonrteHue ma6,luttbt 6.8

florcrxr Heucm.Brm,
CrY( , cxprn .notrmaroDoB

Ilrlod DerxnoBb'r Brylok 3 npoyurHd
Ocna6neH,e lafixM rue\ DscrBlaoa rur{ nopuM
laelaree uJoka Bia ao+opFun! uunmxpa. tBelByapa M! 3aMesrrrreoopMrpoBatsts6re.qerut

noxoM(a !fl anei! aMoprBarop! 3aMeHrrE noBex.qeteuc.qad!

Helollroqaoe xon!{erBo xll"lxoc rx t]-rr wecKtr 3aMelrr! noape{,4eHHue aeranr x,uontrrb xnq(oc

9,,
@L"
q:2-?/
g,
9"
@'

Prc. 6.3t..4cr.r{ NoprBtrop. depeaBei non-
l4xtr: ! - (oxyxavoprmaropa; 2 - dto( aMoPn-
3aropa c rpoyurrmn B c6opei 3 - raltm p€repBla-
pa aMoprmarold; 4 - rcnBuo 3auvrHoei 5 _ nPo-
ua,Ixa: 6 - o6orita Masxm uroKa aMopm3aro-
par 7 - Masxfla: 8 - kotlqo ytnorElret6soe pc_
3epByapa aMoptBaropa; 9 - Btyn(a HanpaMrFua'
uro& dMoprBaropa; 10 - rapdka orpaE cnrd6'
nu nep€nyckEoro Manaxail I - nlyxtBa: 12 - ra-
peiMi 13 - nopuen6 aMoprs?aropai 14 - (oGrro;
15 - ,1!c( qpoccenBHrn matrara or-eaq4 16 - !!c(
ronl j r rsoir0.4MMr l7-arc(roru@ot0.2MM; 18-
uar ioai  l9 -  rdFn(a ]nopHa{:  20 -  npyxt8d: 2l  _

ra{ra. 2: - p$ep8}ap aMopr{erolr B c6ope.l,l _
urnrH/pil4. kranaHC*JB' lMoprrrar.pr B llJo
per 25 - obonna kmurH. cxartt aMoprBaropai
26 - npyxsna Bnycooro Manana aMoprBaropai
27 - rapenxa uanaHa cxlrrt aMoFBaropaj ?8 -
,!rck !p(){:u!!Bril xrana(a fia"lt aMoprsaropa;
29 - rcpflyc uanana cxartt iMoprBaropa

TcxHn'{ecxar xapaKrep crnxa aMoprlt3aropoB,
nprNelrreMbrx Ha aBroMo6nre r_lyA3-969M, y(a3aHa
B ra6n. 6.9.

Ta6'7u4a 6'9
Tex$lqecKafl xapaKrepr{:rn|cr rMoPTmaropoB,

CHcrte rl ycrafloBxa sMoprmaroPoB
CHrr[e aMoprn3aropoB npo[3BolrlTct a cne.qyro-

/ orsepH,.lu raiirlr xpenneH$ BepxHeii ,i H )kHeii
npoyrur.rH, BbrHyrL 6oJrr x cHtrb aMoprn3arop
(np! cHrr[r.r nepe!fiero aMoprmaropa cJreayer
ofBepH] rb raiKy 6onra xpen eB t Bep\Heii npo-
yunHbr, B6rHyrL 6onr, onycrltr6 aMopru3arop
BHI,i3, OrBeplryB raia(y Kperl,'IeHrlt HuxRero (oH-
qa aMoprrr3aroPa, cHrTb npyxtHtryto x cneqn-
anLsylo lnai6y u aMoprBarop).

'/ l€Bne'r6 rr: npoy[nH aMoprmaropoB p€3HHoB6Ie
t pacnopHL,Ie BTyr lr-

Pa36opRa tmopr|r3|ropa
llepeA pa36opxoi aMoprHsarop Eeo6xoAtrMo cHa-

pyxn orrncrnrb or rpt3s n npoMblrb. Ilpll pa36opxe u
c6op(c aMoprrraropa Heo6xoluMo o6ecne.rrirL ucknm-
qnrenr,Hyro qncrory paoo.Iero Mecra, nptMeHteMBrx
nplHatJexHocreil n uHcrpyMeHTa Bo rB6exaHne no-
BpexaeEfir aeranei aNropTfi3aropa I{ 3acopeHnt aMop-
rrcaropa npn c6opxe.

Pa36opxy Heo6xoar.rMo npotl3Boanr! B cneryrorqeM

r' ycraltoBxr! anoprBarop B TI,IcrH, 3axaB B Hux
HXxrlrorc npoyutny;

'/ rurqnyl rrox nopnlHr BBepx, orBepHyrr' cne-
uua,'rlHLrM xrroqoM raiiKy pe3epByapa;

r' BLIHyTL u3 psepsyapn uunl'IgAp co llroltoM B
' c6ope;

r' cKonr,3fiqxM! yaapaMu Monor(a tl3 MtrKoro Ma_
Tepxana Br,r6urL sanpaBttloltlylo BTynxy ro_
rta q3 qrnxHApa;

" 
B6IHyrr' rlrror;

'/ ocBo6oanrb p$epByap ,i3 rrc(oB n cill'lrl t3 Hero
xxanocrr,; 4J ,8

Prc.6.32. Icqb{ f
/lie orrnHstrarBxs ,r ,

nprMenceMblx Ha aBroMo6xn€ JlyA3-969M

Hsrve&lrwe nap.Mqla nepe.uxxn

l2
27

AnxEa B cxaroM co-otHsx
lpaqornue {e}dy octMt

ll0 2E0

200 l5{J
BeBqnE. Ma(!!{tur6{on
cmu nPornMeEx' nlq

150...650 250...500
750.. .1160
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v/ cneqtartsofi BlrKonorxoii BLr6ur! !r3 qxnrrH-
apa Kopnyc KranaHa cxaTrn B c6ope c ,qeTa-

/ , 
it Mlt:.

\ 
v 3axaB B rlrcKax urrok 3a npoylnnlly, omepH]"rb

rauxy (penneHnr rloplnHr r cHrTr co rrrToKa
nop[eHb c leTa.irtMtt tctanaHoB! HallpaBrrlo-
uJyro B ryn(y. MaHrNer' lll roKa c (]60 Moii r{np}-

r' pa3o6par! rqrrallas cxaTrir;

'/ Maxxsry - :ar'reulrrr nosoii.
noore pa36opxu aMoprrraropa Bce ero Aer&irx npo-

MHT! 6eH3ntroM xnu (epocuHoM Il npocynlrtrb, IIpu
npoBep(e acrarn AonxHLr orB€qarb cx€IyrculnM rpe-
6oBaHnrM:

'/ pa6owre nooepxnocrr [opus,r, nopurHeBoro
KOnbqa! HanpaBJrrrouet BTyrKr rxToKa, lrx-
ruHrtpa u aeTaJreq xnanaBoB He aonxHH xMeTb
laa poB u ,a6orHl

/ na ar-rcxax managor cxarur, oraaqn n Ha ra-
perr(e nepenycxHoro rsanaHa He AorrxHo 6r,116

_ 
cr€aoB aeoopMa$t;

',qonycTuMar Henrocl(ocTHocr} rapenku nerrnyc-
KHoro KnanaHa He 6oree 0,05 MM;

r' npyxnru KranaHo! He aonxgr,r nMerb ocaaKl
lI 66rrL Aocraro'rHo ynpyn ;

r' AncKn KranaHoB cxarnq AorxHbr 6HT! rre,'rbrMti
N H€ UMCTL 3HAq'ITE bH

Ta6t 4a 6.10
Aa tlt'le Are npoBepxn cocronnnr npyr$rx

[pytuHa Manma {mm aMot}
rreropa qepeaHet noA8sx, r  12.510.5

10,0

npyxrEa Manasa cxarq,
aMopTq3aropa 3alEet trolBec(t
IlpyxtHa sanaEa oraaqt
aMoprnaropos nepeFet

10,010.5
r l l ,0

11,0 r  7,2

C6opxa anropru:aropa
Co6tparl aMoprrrarop H€o6xoaxMo B fiocneaoBa-

renlHocTu o6parnoii pa36opKe c y'reToM r€noropbrx
oco6eHHocreii:

r' noorc c6opxn x.iranaHa oKarr,rr y6€4rrEcr ! Haurx-

, Btrr cBo6o4roro xoaa rapejll('r r aucKoD K[a[aHa;
i ycTaHoBlrTr, na rnToK Bce BepxHue IIeTiL[r.r n MaH-

xery, co6nrclar npu 3roM MaxcuMarlHyro ocro-
poxHocrb, rB6eraq 3arpr3seH[r MaHxerlr x IIo-

7 Bp€xa€Hnq ee kpoMo(;
Y yoeauBlruc! B Hajllrqu cBoooarroro xoaa nepe-

n.)cKHoro KnanaHal 3arrHyrL ldtr '  nopurHr:

"  
B aMoprH !arop 3an r l  xvrxof l  h Mfn-10 B Ko-
IIrqecTBe 210 cnr &1r nepelHero aMoprnaTopa
x 165 cMr 4rr 3aAHero;

/ npn nolrxocrlro ssrrBlrHyroM rrrro(e 3arrHyr6
ranxy pe3epByapa.

KOJIECA IT III{HbI
Ll l  ravnoBa"dbre,  ! r .  koBhre Pd,vepo6o!dl02J-110(,1I t l1)r ' / l l rJ i i0(4SJ. l l )

lllnbr Pdrdr dr c qera.rrcropqHH\ 6F.epov -r8^Rl lu{uiHUBrroro hB.srcl50 110(5,0011,

AaBredre Bosnyxa B rrmx. Mna (r.c/cMr):

Ajq uxH MoAsH M l8l { 0.2 (2.0)
A,r urH l50Jl0 (5,q l3)  Moldi  I iB -  l6? 0.17( l .7)

Bo3MoxHr,re HeucrpaBHocrn r(orec n urnH, xx IIpIj.rxHBr r cnoco6H ycrpaHeHm npnBe,qeHbr B ra6r. 6,11,

Bo3Mo,nHLre rcrctrpaBsogln xodec n ll|nr, nx npfiqnflbr n cIIoco5LI ycr?aH€Hlfl
llDIexHa trencnp.!f,nrx

IltrtrqHn x3{@, trlx RoropoM tro nepnMerpy uxrH plr
nD€nMyusBeH{o B KDrnHr

3aMesrr6 uaoHlD' DlneB6rx rrr
HaDvuom odascrDoB(a (orec npoBesu odaflcrDoB(v eone
BBIoA ,3 dDor aMommaroooB

OrEmoporr i x3f,c offoi Nx o6€xx r& neD€!{trx rus
6or6uoe oBroHeEre yfra parBana nepoaF x roroc m-3a
aedoDMdu!{ DErcara norB@xtr

3aMesrBprcarnoABecn

Il$rD{Mnxe unxH c $prmeDruvr cxprrneuf,uqx RDwsrM{ c oAHol croDoHu nDd
henpasuBsa, kruqlra croxneHrr rcp€lln (onec urp€ryrupoBar6cxoxaeHre nepolHri (ors

r KAK TIACTO H},,ITHO NPOBEP{Tb
BAIIAHCIIPOBXY KOJIIC?

luc6a,raxc xorec (oco6eHHo [epeAHnx) npr.rBolnr
K r(ore6aH{ro xor€c rpu aBrrxeHnn aBroMo6nr'rr n, I{aI(

fa6.1uaa 6 1 I

cneacTBfie, K yxyaureHnro ycroiiqnBocrx aBroMo6nrt
fi [oBHrrIeHHOMy i.{3HoCy nH.

no3roMyqepe ftaxl e 5THc, kM Heo6xo,quMo npo-
BeprTb u npn seo6xoarrMocTri npou3Bo,IxTr 6:uraHcri-



ffua lt II. Py.rcaot ynpmtenue

PYJIEBOEYIIPABJIEHI4E
Ha aBroMo6x"'r'x JIyA3 nprMeHrercr pyreBoe yir-

paBn€Hue c rpaBMo6$onacHrrM pyneBbrM BiL'loM npo-
rrBoyronEhrM ycrpoxcrBoM.

B cxcreMy pyreBoro ynpasneHlr BxoAnr co6crBeH-
Ho pyneBoe ynpaBneHxe, coc1oruee q3 pyneBoro Me-
xaHlJ3Ma c BaJoM u pyneBLrM ftonecoM (puc- ?.2, 7.5), n
pyne8oi:i np Boa (puc. ?.6), Bxmoqaroqriii B ce6e clrc-
reMy rrr pyreBot rpaneqnn.

Crrerre py.,reBoro xon€ca

Arr cHqrnr pyneBoro (oneca Heo6xoAltMo:
/  no iBc(rr  orBepr| . )  , ro.1 onpaBKy.reHopar BHo

I(Honl(r (anr rroii qerr rra onpaBKe EMeercr Br,r-
6op(a no.q orB€prKy) Ir aKKyparHo, crapaqc! He
noBpealrTr ee, cHrrr, r(Honfty BxnroqeHrrr 3By(o-
Boro c]IrHana;

" 
orBepHyrb Ha /:Ba o6opora rafixy xpenneHnt
pyjreBoro I{olleca n ryr noMoruu cneuxatlHofo
cbeMHnKa (prc. 7.1) cllxllyr! pyreBoe xoneco c
Bana pyneBoro ynpaBrenur;

' /  crrrru c levnrx.  oKoH'rrrerbso orBeprry lL rd -
fty r.r cHrrr, pyneBoe xoneco.

nep€a cHrrueM pyneBoro (oneca c Bana neo6xo,qn-
MO rpeABapuTenrHo clenaTb Merru Ha cryru{qe x Bany,

YcraHoBka
pyneBoro Koneca
rporr3BoArrcr B (]6-
parHoii nocjre.qo3a-

fa i iky kpenne-
nlrr pyrlesoro xone-
ca HrLAo 3arrrnBaTb
c ycujr/eM 3 -4 Irrc'M,

Pxc. ?.1. ClerHrx
arr crrrrr DyreBoro
{o.rs$ I - !!tsrr 2 -rpa-
Bepcai  l  -nan(a;4 -
no!cra3(a; 5 - ran{a
kpennes!r pyneBoro
(onecai6-pyn*oerc

no3Bo:lrrolqne ycraHosurb pyneBoe roreco llpn c6op-
.  , ,  4 '

i----o ,{ii#s,,,*a fu,,,, ,"flJlr',Ls',

6

rou(r .  
_ 

nporrJrxd Nplur/ iE-udr6.  o lopHat per) tu lDBorHoro Brmd:o-sxHr tFr)  r rpouoqHbrt  v8.  l0 Bdlcouxr p)ne8oo
muerm:i l -oGmn,r."a,Lourv. t ,2noo6uDenr pBar". l r - r r r rd-onopHrq.raMaHxf l r2 l \ r rx6
i  r ipvxrsor.  t5.coirx,  orresor"yrnasrnr i i  16 ui id lb l .  l  - ,dx(d M18, 18-,axtaVl0,  lo -  uar6a l0 OT. 20 -  udrua l0
pery;rposoqgar roruugdi 0,8 MM,2l - M!6a l0 peryntpoBocna' ronnrrHon 0,5 MM;22 - 6otr Mloi 23- nan6a loi 24 potux Bua codru
iryrisoio }Tp@enq. 25 - norrux,,Huk 977o0oKi, 26 - qpeM'H{a xp€n't!n' *onosx! pyneso.o ynpaMeM;27 uMmr 1,2x350: ?8'
immusi xororxr prrcu^,or ' ,pasedrc, .2a Br lnxdol tvc,rvtre, , ,eH6roto-(x. t0 nloiro perynrPoBoeHdq:.r l  _uiniaS
iZ ramm pyrcsoro j .p,-e"; ;c6ope ino 05.7ar t :  JJ-sudb, ivoprnqurowss noaurrrwa: la B'ytuarcrurnHsa r<
ssa,+iu irir*'; le- id' 

" 
qepeex pyreiom rnp: areum (no 05.79r.)i 37 ' Fyrka BomqxoMu rqonxr:syros6ro ctrtsuai l8 - Bryma

xomanuan ixonnn ,ryrosor o clmd4 39 Bryrxa @nru'oHHat;40 ' tpoBo/r ( ruo!rc 3By(oBoro ctmda c {u(on Bcoopei4l - uat6a
4i 42 - Bnr M4; .11 - uddnHa (oHmma ruonM 3By(oero ct'adr4 ,l4 ' yauMqB crymur (onM pytesoro ynpaseHr q (io 05. 79r )r
45-BlmM5;46-uan6a5IIi47 yrrrHmeD crynnud rcrr*a pyneBom ynpN@rr 48 - (otm pyteBoro ! nPa McHxq 3 r6o!e. 49 ranra
MI4: 50 - rpbu(a onoplM ruonM IJ(oBoro cnrHarai 5l (oDqo (osranq@ xqonxr 3By(oloro @rnuaj 52 - xEonG 3BttoBoro
flrHar a.5l: onpaBri5{ nporndrra i 5t - n nj x{Ha, 56 - KonEUo qonopsoe otopdon r?do(q 57 - ylntHxterb nyn!4H rcn4a pyt.Boro
rnpag reura iyqaraerrsrcr r 05 7e r. nu 01.81 r.l; 58 - xoMlr (yoaHaBnuBdcc no 05.79 r)i 59 - ryy6a (olo!ftx pyneBoro yrpaBneHxr

LvmuBrrBdr'cLc 05.79,. vul.8l I r,b0 Bd ptncsoro )npameHd (yc%Hadtrldc, c 05.79 r. no03.8l r.);61 6otrM8

t5f-@{ffi)zz

Prc. ?.2. Pyr.re ytrpaMrtre (m 03. El i): I ' npo6(a; 2 . raiM M8;3 - 6om M6i 4 - uan6aE"q;5 - (ptuxa {aprtpa;6 Brynm @a

qd%m]"6
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\ CHcrrIe r| ycrsHoBr|a py"reBoro
Mexanniira

CHsrue pyneBoro MexaHr,r3Ma
npoII3BOAxrcr B creayrouleM nopra-

'/ orBepHyr! r'afixy xpcnreHnt
corllkn r( Bany cou,(u u npt
roMoulr'r cb€MHrrxa (pxc. 7.3)
Bbr[peccoBarr cornKy, ant
BHllpeccoBr(rr corxKrr saBep-
HyTh Ha BaJr cotljlol cneqlalrb-
Hyro rai i (y 2 f i  ycraHoBtrb
kopnyc creMnnKa 1, rax noxa-
3aHO na puc, 7,3;

'/ Mro'roM Ha 27 MM, orBopaqr-
Bar rar:Ky 2) 86rnpeccoBaTr,
couxy 3. flpu onyrqeHHofi ne-
peaHet noaBecxe! Ho Heorcoe-

!:.L

UV45

Ptrc. 7.3 CaeMnm nix crrrr{ .orkd pyreroro Mexlu8ra:
a -,eerur seME {at 6 - yaasolKacEMlr(d&nr cnrrrr cou(fii
I  -xoptrycr? .atxa; I -coum

@

!fiHenHbrMn pyJIeBEIMU TrraME, &'rr c[rTnq co-
rIIru pyneBoro Mexalx3Ma MoxHo npuMerrurL
cneqnanbHErii c6eMHrK (pnc. 7.4). ,4rr cHrrHr co-
UIXU 3aXBaT Cr,eMHn{a nOABeCTn nO! TOpetI CO-

2 
lnror x, 3aBopaqlrBar BlrHT, cnrTL co[xy;

v oTBepHyrb ooJrT6r (penneHur Kaprepa pyresoro
Mexanr.r3Ma K (y3oBy;

qq

2J
J2

J4,55
Prc. 7.5. Pyre6oe ynDarne{rc (c 03.E1 r.):

I ' 60rr M8i 2 u.t6a 8jli I - (pNrxa &prepa;
4 - Bryrxa Bua coukri 5 - trpoxnaa& rydu(u;
7 ' dan6a onopHar perynupoBoqHoro BrHrd; 8 -
BtEr perynspoeoesLrt M8j 9- Barr ou{! pyieBo-
ro ynpaBneHnrr l0 - ocb ponx(a Bda cob i I I -
ftapftp; l2 - norrqqnssK977906Klj l3 ' qepBrk py'
neBo.o yipaqelrr; 14 npo6ka pery$poroqHarj
15 rank! cronopdari l6 - Masxdr 23x3 516 c npy,

Ert 36 ' .arru Ml4j 37 (orrro doDoplooj 38 - (oneco pyreBoro ynpaBrerrr B c6o!q 39 , kph,uKa otropnarj 40 npyxiEa;,il
(orB'Io kosmmaoq 42 - npouarka; 4:l - $on(a 3By(oBoro cqrsdaj ,g - onpaBa (sonK! 3BykoBoro crmd4 45 , xorico pyaeroro
ynpaBnestt B c6opq 46 - y&rxunMr cryqqu! xorea pyreBoro yryaMeHlr co c6pacrBardeM B c6ope (c 03.81 r. no 0i.88 r.)j
47 - uan6a sjlj 4E - Brtsr M5; 49 - qarka koHra(nar KsorM 3ByKosoro clrlaja c npororou r c6ope; 50 - rry'rc Konrqrosqar;
51 - Bryn(a ronrakrxar; 52 - sryrka rsfiqroFFa& 53 - ynrorsqrsB Bdai 54 - sd pyreaoro ynpaarexar a c6opc (a = 251 MM):
55 - Bd pyneBoro ynpaBneEnr B c6ope (a = 241 MM)

@:'

t  17l l  {HHotr :  l - .ua/or l r  l :18-rah(aM18: le cour^
IL1; j^  pyne8oro )npad,eHrq.20 -  rarrc M 10.21 .  uai i6a
V(Al i \  ? l0oT:22-6rI  Ml0:21 uau6a peryn rpoBoq Har

i  t '  " l ,Xlr \J. , /  ,  onunox 0.8 vv t r  0.5!v:  24- )nno,M,e16:246 J lt 
^l 

lll''- /''  
.  _/  t  ! l l -v 

(o,huo)n1o,H,Rn' :26 npo6rd 2r.  po, , i  Bda
" l l "Y^- coukq.28-60rI  ME:20 BrH'4\ lo,r0-ur i6a4i

ll onopa Bana pyreEoro ynpaMeHq4 32,60rr
J M8; 33 'ran6a 8j 34 - uan6a 8; 35, (oxyx Bepx

ll onopa Bana pyreEoro

r' ycraHoBxrb Knroq 3aMKa 3axnraHnr B lloroxe-
Hue "BBtr{rrc. leHo .  iatev orBepHylb la;K}r  c
60rfoB KpenreHxc K Kyrosyl ,  BhrHyrE 6()rrhr.
Parr,egnuurr lrrexepnue Konoar{x x.l.ra npo-
BoAoB nepexnbqarenei, cHqrL co rrrerepa 3aM-
I{a 3axnraH[r npoBola &, Hecxonb(o HaxroHtiB
Ban pyneBoro ynpaBneHnr, cHrTE c Hero onopy
Bata BMecre c neperurrcqaTerrrMn rI ny!{(oM npo-
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npuno,qHrTb pynesoi MexaHH3M 3a xapTep r.t
BEIBeCr Ba-i COlltKx. €reM. nepeMeuraq pyneBon
MexaHnM Bnepe!. cnrTb ero,

ycraHoBna orpeMoHTspoBaHHoro unrl HoBoro py-
n€Boro MexaHn3Ma sa asroMo6nnL npoM3Bolnrcr c
Br,morneHrleM o'reAyrorqnx oco6eHHofiei,

r' Eaaerb Ha B:rn pyneBoro ynpaBreHxs ynJrorHn-
rerl, n cMa3aE rpaofiTtror:i cMa3xoii Mecra conpr-
xeHur yDnoTHlT€nq u onopbr c BaIoM, 3aTeM
ycTarroBnTl pyneBot Mexalrr3M Ha Mecro, npea-
Bap TenrHo npoBepuB Hannqne ynroTfirTejl',
yc raHoBleHHot o B orBepcme K po H uJTeii fl! xpen-
neHnr r(aprepa pyrr K (y3oBy;

r' uaAerr Ha Ban pyneBoro MexaHn3Ma onopy B
c6ope c aaMKoM 3axnraHn, (xrm'r 3aMxa 3axr,
raHnr ,fo,rxeH 6!rrr, ycraHoBneH B nonoxeHre
-BlrfimorreHo, c fiepe(JrroqaTeileM n fioxyxoM.
floAcoelnHxr6 onopy Bana,xByMr 6onraM k
pacnopne naHenu npu6opoa. 3aaepnyrr npe4-
BaplrrenbHo na 2-3 o6opora rafixr;

r' 3aBepHyrb l' 3arqHyr] rBa 6orra xpenreHr.rt
KapfepJ p)rr . ' )arop. 06pa ioBaHHbrn ver,r)
6o6brn(oit xaprepa pyrr u xpoHureiiHoM Kpen-
reHnr Kaprepa, Bbr6parb perynlipoBo.{HbrMx
ruaii6aMr, HalerbrMr Ha 6onr Kpennefirje kap,
repa, rpoflyqeHHLrii qepe3 oTBepcrHe B 6pLl3ro-
Bnxe (noA nepenHrM neBhrM kprrroM), H oKoHqa-
TenbHO 3aTrH)'T! ero;

'/ ycrarroBxrr, pyreBoe r<oleco Ha Ba,r raK, qro6Lr
np]r IIprMonfiHciiHoM !B xefiuu aBToMo6[nt
r{eHb[nrl yror Mexay crynnqaMn pyneBoro rr'o-
,eca 66ln HanpasreH BH 3 n pacnoroxex cuM-

Tarr, a pyKorTxa Bxrroqarenr Beplryrlcr 3 cpea-
rree no:roxenue. To xe npo,qenar! u B Apyryb
cTopoHy;

'/ ycTaHoBr'rr! na 3aMke 3iuiroiraHtlt Ktto.I B noro-
xegue 'crorrrKa". 3aTeM Br,[ryT] xnrcq n noBep-
H'" , pyneBr,rM r(ojrecoM BrrpaBo rrru BneBo, noxa
oHo He 3aoxxcupyeTcr, T, e. L'repxeHb 3aMr(a 3a-
xuraHlr Boiiler B BLrpe3 Konbua, 3aKperrlleHHo-

_ fo na Bany pyneBoro ynpaB.neHxr;
7 coeanHuTr, co[t{y c lanoM courxu. flpu 3 roM cre:

AyeT yq€cr!, qTo cofifia nonxna 6HT6 HaIeTa
TaL, rlTo6br nponyrueHHrii Ha Bary lnnx! co-
Bnan c B6rcTynoM Ha conJxe, 3aTsHyrr, !o orfia-
3a ratKy r(penteHnq corxKnt MoMeHT 3aTtxnll
rafiI<,l l6-19 l(rc M.

Pas6opxr fi c6opKa oflopH Bans
pyneBoro ynpaBnesxt

Pa36op(y onopH pyreBoro ynpaBneHnr rporr3Bo-
asr B creayrorqeM noprlxei

'/ orBepHyrb BnHr xpenneHnr (oxyxa K onope,
nepeM€srnrr xoxyx BHr.r3, 3aTeM oTBepHyB 6onr
xoMyTa, cHsr! nepel(rloqaTen! u Koxyx c ono-
pbr Dana. 3aMepxr! BfiyrpcHHufi 4xaMerp nnac-
rMaccoBot BTyDin B onope Bana, oH lorxeH

MeTp{qHo oTHocuTeIbHo rtnTKa
npn6opoR. 3axpennr! pyneBoe
xoneco! 3arrrr{Baq ranl{y c yclr-
nneM 3,2,4 xrc.M;

'/ I{o:lbuo c6pacHgareaq yxa:are-
nr noaoporoB ycranoBxTL ]dx.
qTo6i,r Br,rcTyfl, Ha (oropoM
nMecTcr Beprr.r(arEHar pxcKa!
6brn pacnoror(eH BBepxy. nepe-
Meulaq onopy Eara BBepx I( py-
nesoMy xorecy (c'rynnqbr pyre-
BOrO (Oneca lOJlXHll 6!tTr, pac-
nojroxeHr,r ral(, xar( o[trcaHo
Bbrrre, BDecru BHcrynbr c6pa-
cHBarenr B npope3ri cTynnrlbr
pyJreBoro koneca;

'/ oxon.rareDso 3arrHyrs raiirr{
KpenneHHr onopLr t (  Ky30By.
CoeAuHnT! rnren€pHEre KoroA-
Itn xlyTa npoBoloB nepel(nrc'
.{arerr. Il o/xcoeiltHurb npoBo-
!a x 3aMKy 3axxraHx9 (cM. cxe-
My 3neItTpoo60pynoBaHur);

'/ nporepurr pa6ory c6pac6l!a-
TeIt B(rmqaTenr yxa3aTenet
noBopoToB. Anr ?roro Brnro-
qrrE yka3aTer6 noloPoroB B
nn6yro cropoHy, noBepHyr!
pyneBoe r{oneco fia yroJl He Me-
ilee 90' x BHoBs B€pq/rb ! nc-
xoaHoe nojloxefille, npn 3ToM
c6pacbrBarenr, Ionxes cpa6o-

Pnc- 7.6. PyneBot nptuo!: l; 4
KoHtprari(r:2 peryirpoBoqsarrpy-
6ai 3 npaBoe (orecoi 5 3alrmebrn
eexorj6 ran(a;? unr{nr8 nan-
6a cexla: 9. 19 5o(oBbre rr.xi l0
rorep€cHarrr.ai ll npaBbrtxpoEu-
1etu larrHr(oBoro pdqaMi 12 ,e-
BErt (!ord.enH NarrH!(oBo.o !dca-
rar 13 suaAru uaposoro natuua;
14 napoBon naxeq: 15 onopEa'
uair6ai l6 lpyxsHa; l? oonopEoe
(or6uo: l8 npolonhHar irra; 20
reBoexonecoi2l pyneBonlexasBMt

_t
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6}Ir! 19,6 (+0,28) MM, €crrn Bryrr{a rMeer 3Ha-
qxrenlH!]t x3Hoc n npx e3le Ha pyneBoM (onece
orlyrqamrcr cryxr,r Bara Bo BTynr{e - cnelyer
Dryjrr(y 3aMeHrrrb HoBot;

r' orBepHyrL 6onr u cHrrr, c onopLr Baira KoHTaKr-
nylo mracTuHy 3ByxoBoro cnrnara;

/ ycraHoBlr! B 3aMKe 3axr{raHxr x:rroq B nojlo-
xeHrre "B!r(rrc{eHo". OTrepHyr} ,tBa !nHra
xpenneHnr 3aMXa 3axr,truHnr B onope Bana, ryu
noMolrll{ orBepTxlr yronnT} f}rnr3y r 3aMox 3a-
xnraHur. or3eprKy crelyer BtsoI{Tr, co cTopo-
Hbr rxre(kepos 3aMKa 3ax[raHrr! T. e. cnu3y;

r' n€peMenrar 3aMo( Bsepx, BlrHl'rb ero x3 r'Heraa.
C6opxa onopu Barra npou3Bolnrcr ! o6paruon

nocr'reaoBarerlHocru c yqeroM cneayrolurx oco6eHso-

"/ sBecrr xonoIr(u xryra nporoloB B r{oxyx , yc-
raHoBlrTb Ha rnjrb3y nepel(JroqaTcnrr xoMyr c
6onroM r rafikoii;

t2

J

J5--@

JJ -&

28,29

'/ naaerr, xa orropy Bara pyneBoro ynpaBneHut
Koxyx n nepeKlMqarcnb, IlepeKnro.rarenb cne-
rlycr ycrarroBnrr, ao ynopa B shrcryn Tar, rrro-
6rt cauar uupoxaa npoperr, D rrnh3e BonJra B
tttrrQt.

/ :axpenurs neper,rmqarerr, Ha onop€ xoMlroM;

" 
npu,qgsHyrc roNyx x repercuoqarenm rr 3arpe-
NJ{Tb ETO BIIHTOM,

Anr ycraHoB(r 3aMka 3axnraHltr B onopy Hato:
r' ycraHolnr! fiJrroq s no:roxeHne BHr,rroqeHo;

'/ )Tonx, b npyxnHy rxnr,3r,r 3aMr(a n s rar{oM no-
.roxeH n ycrdqoBf l rb r !vox B i  He rqo io nonHoi i
ero orxcaqnn npyxu8ofi;

'/ raxpenurr :aMox gurrralrl.

Pa36opxa, c6opxa fi perynnpoBxa
pyneBoro MexaHfi3Ma

Pa36op(a pyjreloro MexaH!3Ma npon3loAnrcq B
cJIC4yrouIeM nopr/lke:

, ,  otRcpH) |b npo6Ky t4 rp c.  ?.q) vac roHrlr . {BHo-
ro orBepcrxr n cr1fiTE x3 xaprepa Mao'ro;

'/ orBepry.r! 6onr 4 xndMMHoIo cocAnHeHuc Bana
5 c 'IepstxoM 9 n nerxxMu y,qapaMn Monorna no
lnnnqeBox Brynxe! B oceBoM HanpaBreH!! pac-
coeAxHrTrr t{epBrx c BzttoM;

'/ orBepHyrh 6(rrrr,r l0 kpenneHur fiprllrrr(r Kapre-
pa u, ocropoxHo (!o n36exaHre noBp€x,q€Hrt
npoKnaaltn) npnnoanrrMar Kp6llnny, BLrHyrt
BMecre c Kp8r i rkon 2 Ban 20 plneBoi coruKy

€a

e-

Prc, 7.7, ODop. bua pynetrom ytrpaM€nnr: l, 2 - onola !ua; 3 - (oroAka Bocb{tr(oEramqar &1r EapyxHdx urercpoBj 4 -
;u,r BnyrpeHHxx ure(epoB:5 - Bmr M4;6 - uan6a 4T; 7 - nepeMocarerL clera Oap [155';8 -nepeKro-

carenr y(a3areren noBopora n 156 (c 0l.81 . no 01.88 r.)j 9 - oan6a4; l0,Brm M5i ll - Koro.qxa uewKoHramtsar 4qr HaDlxs6rx
ure(epos;]2 (oroaM aByxKoEramxar jlnr laptx(6rx urexcpoB; 13 korolk uonxoHramEar !,1, BHyrpeHHr\ ujeketoBi l1 .
oantax (tema nXB)j l5 - {onoan rrsrx(oflranHdr !n, Bnyrpcssrx me(epoq 16 - um4r 3x I l; 17 !ryn(a; l8, nelenoqardL
rpaxpucaxsLrt 124.3709 {c 01.E8 r.)j 19 - uan6a 5i20 - Brtrr 5:2l - BrrMbqaro6 iaxrraslr BK 352 'i22 qau(a Belxsq (p€uetslt
st(noearent 3axt.a!!ri2l -.an(a xFnnenrr 3aMxa raxn.aqxrj 24 socrc kor6(oMj 25, rrMrHrp3aMra raumsrqt2o rauxa
Hnx8rq (peueHE B6r&rFcareqr 3axrra8nq; 27 - npyxrna oonopsar urrHApa : Mxa 3drraslrj 28 (oxyx Hrxsrt (!d.HaBru-
Baercr c 01.88 f.)j 29 - (oxyr kkxH(ii {c 01.81 .. no 01.88..);10 - srm M4;31 3aMok rxrraErr c rporrBoyrosHLrv ycrlondBoM (ro
04.84 . xo{raxrHoe ycrponoBo laHHo.o raMxa 3axrr! Mbro ore(epaMr)i 32 - Bojrropj 33 , 6onr M6j
14 - uat6a 6"rl: 35 - uai6a 6j 36 - nrerrHa (oHramua, rBy(oBo.o crrruaj 37, trpo

'n o 0l x I r nprMeH qrcr nepekrbqarei h $era Oap Eoxnon nl9, a c 0l .88 r. nepeknbcaEnL rpexpb,caxnun 124.1709
''Buu,ocdrcnb BK]52 uox{ !flaHasnrBarbcr B3anes BdublarsD BKlloc;Metson Ha(oEecErko! 

"p"-tA""*
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./ BcraBnrr, orBeprky p npope3b perynnpoBotrHo-
ro BnHra 12, orBepHyrb KnloqoM cronopHylo
raiKy 11 n, BHBepHyB perynrpoBoqHBrji BuHr 12
n3 XpHlUr(,l 2, oTcoeauHnTr B&rr 20 conll{n or pe-
rynupoBorrHoro BxHra;

r' cHrrE uaii6y 13 c perynnpoBoqHoro BuHra 12 n
npororaAxy c raprepa;

'/ orrepHyrr na l-2 o6opora cronopHyro rafi(y 7
p€rynnpoBo.rHon raiiKr 6 noArrrinHu(oB.repBt-
xa, BlrBepHyrr n3 KapTepa pcrynrpoBorrHyro
raiKy 6, BErHyrE .rcpBrr 9 BMecre c HapyxHHM
(oJrEr{oM noaurunHr,rKat cenapaToPoM HxxHero
nolnlljnlllixa u cenaparopoM lepxHero nolruun-

' /  esrnpereos,ru ,  haprcpd HdpyxHyto o6oirvy
BepxHero nolrrlxltRMxa qepBrxa;

" 
npq o6Hapyxell It rcnoca ponn(a 22 Baxa co-
rxxx 3acBepnnrb olnH u3 xoHuoB ocu 2l poJrrx(a
cBepnoM anaMgrp 9 MM Ha rty6[Hy 4-5 MM fl c
noMoulb() onpaBxr InaMer? 7-8 MM, ynxpal{)-
ueicrl B,4Ho B6lcBepreHrloro orBepcrnt, BbI6IrTr
nrrr B6r[peccoBarE ocb pornKa. 3areM, non!3y-
,icE KpyrrErM npyTr.rr{oM r(ax pbrqaroM! BTIHyT}
poJIr.{K r,r3 na3a colnxn.

C6opKy pyneBoro MexaHrr3Mx npou3Boltr B o6par-
Hox nocne,qoBarenbHocrx, py(oBo.qcTByrcb crrea'rorqn-

flpu 3aMeHe BryroK Ba.ra pyneBoii co (lI 3anpec-
Bry rxH o6pa6oralb parBeplKofr  qo

O 23t0'5x., w. 3anpeccoBxy carLHnxoB Kaprepa py-
neBoro MexaHu3Ma npoq3BoanT6 npu noMorqn onpaB-

r' BUHyrb rr3 Kaprepa carb-
HrI( l7 Bana colnru n lana

r' BLrnpeccoBar! c noMorqslo
orlpaBl(n rraMerpoM 26 MM
brc. 7.10) rc xarepa Bryr-
I(y 15 (pxc.7.9) Bana co-
rnKx n npt noMo[Iu cleM-
Hnxa nru nyreM pacrot{Ku
Ha roKapHoM cTaHxe CHTITL
Erynxy 15 Daxa colnxn c
xpbrr,(ll 2:

J5
-'6

2

Prc.73. noaBeM nepeABrr. P"yr€lue nm n Mmxmls€ pFsm: I - uanoai 2 - 6orn lM12;3'umtm 1,6t75r 4 _ r'ra ookoBat
p,qeBoii rpatreuu( c Ha(oHe{!!(oM B c6op€i 5 - rpy6a FrynxloBosmt 6oxoson rt.4 6- Hd(oflecht(6okoBonrtM 3apyffi6d: 7 - rafita
Ml4: E - ruii(a Ml4j 9-rcra npoaorbsd B c6ope; l0- phlca. Mamw(oBElii pyneBoi rpaneq!(neB6lni I I _ rtra norcpe
raM! s cootEj 12 - (onbqo yxopnoej 13 - uan6a onopsat npyxtstr uapoBo.o lutuai 14 - xonbuo 012'03?_30 2 2i 15 _ npvxnq.
Bua.uBrDa DapoBoro naihud; 16 - Bua,rBIn uapouorc ndBuai l7 _ tdeu uapoBon (c 02.90 . EroraMnBa*, c pe66ot: no! .atkv
Vl2, a pa!fr - no,l ranxy Ml0): l8 - uan6aeutrrsi'; l9'ceiot erurrElrn HaxorelH'{a pyreBoii nr!;20 ' rmusr l,2xl50:21- ranka
vl2: 22 - ran(a Mlo: 23 - ruxti 3.2x25 (c 02.90 r.); 24 - umtm 3,2x16 (no 02 90 r')i 25 - Bryn{a kpoHorensa M
pErcaraj  26 -  ranrc Ml6 (c 04.1j9 r . ) ;27 ranrcMl4t lo04.89r.) ;28'uat6a16(c0489r ' ) i29_uan6a14(no0489r ' ) i l0-qeior
aumHErn Mmr,rcBoro p6rcarui 3l - ryosurenH Matrdtkosoro p'cdaj 32 - MacneHM; ll - uan6a onopld oc! Mam'x(o@ro pHqa
nr 3a - @L Mefr,{oBo,o pbrqara (c 04.89 r. FrorasuBaNt c p3E6oii noa ranry M 16, paHe no! .anky M l4)j 35 _ plHar MafeKoBBIi
pyneBon rpaneurr ryaBhdj 36 ' ryomrctu MatlH!(oBorc plHara s c6ope; l7 - npomaan peryntpoEoqsd, rotutssa 0. I MM u, 0,15
vMi 38'(Pd nryosurenEa Maflsr(osoro pdqa.ai l9 - uaiioa 6T; 40 - 6ot1 Mc6gxl6i 4l uan6a 6Ti 42 _ tpoManxa;43 ryEloM
xpoHnrtla MamtssoBoro phrcara B c6opq 44 ranrc Ml2xl,2!6Hi45 - 6onr peryntposoqsBi

42J,24

€'

t5

t2

iE

26,29
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PBc. 7.9. Mex$rr{ pyreron:
I - rcpEp; 2 kpLruka karepai I -
6om xpemetsm kaprepai 4 - 6onr
kleMMsoco coearseElrj 5 - Bat
pyneso.o ynpa!rcnlej 6 .an(d pe-
.yrnpoBoqEari T , roHryrdiiMj 8 -
nollutrqBr(; e qepBr( pyreuo.o
Meras!3Mai l0 - 60rr (pru(!;
Il - (osrpran*a: l2-Bnsrperyr!-
poBossrtt l3 - n6i6a pefynrpo,
Bolaari 14 - npooKai 15 - Bryr(a;
16 - yniorsxrenrj 17 - ca!!s!(i
l8 -  DanSa;19 -  ranxai?0 -  Bd co
ur(ri 2l - ocL porr{aj 2? - ponn(i
2l - uan6a;24- 6onr:25 - nanoBr

Bara colnl(u Heo6xo-
auMo u3MeprT6 pa3Me-
pl,r na3a n rojroBxu
B'HTA U U3IOTOBIITb

yronrqeHHylo Kane-
HyIo nlafi6y.

Ban pyreBoii co-
Ixxu co6l1palb c l(pllrlr-
xo,l xapTepa pyneBoro
MexagH3Ma lreo6xoax-
Mo B cnelyrcLqeM no-
pt!r(e: HaaeB onopHylo
uari6y Ha xoHe( pcry-
JIr,rpoBoqHoro tsuIlTa,
BBepHyr! BrHr B pe3!-
6oBo€ orBepcrne
ripbrnlt(ir raki rrro6Er
IroxHo 66rno orBepr-
xot aStBopaqnBaT6
BuHr npn rraaerorr
Bane courKx- 3areM
lcTaBriTE roroBKy pe-

rynrpoBotrHolo Bnnra
c raii6oft B T- o6pa:r-

corux!r ,  cJrerka cMa-
3aT! Dan colllxn Mac-
JOM lnq ADnrarelr uj
sparqar BnHr c noMo-
rubro oTBeprKli. BBccr

c-c

I(n (pnc.7.l0). npnqeM, ca,irHxx Bltia colllnx 3anpec-
npyxnHon Bnyrpb xaprepa, a cajllHun

qepBr(a - npyxnHofi Hapyxy (pnc. 7.9).
3arrxxy noAurnHIrxoB qepl'r(a peryrrrpoBar6 ;1o

c6op( n ycraHoBnrr Baira pyreBofi corxxn c porrxoM

,Lhr ) ioro iarrHyrh peryn{poBoqHyro ruiK} ao
oTKa3a! 3areM o'rnycKaTb ranr(y ao rex nop! noKa {ep-
atx He 6yAer cBo6otrro Bparqarrcr 6e3 oc€Boro r'nooTa
B nol luxnrrr i r \ar .  HaBepHlrb rra feryn roBol iH,tu rai-
xy }l 3artHyrb cronopHyto ra;Ky.y6eAnrlcr ! roM,.rro
p€rynupoB(a He n3MeHxxacb.

KoHTpon! rarrxKx noArl'rnHrr(oB npor3Bollirct
3aMepoM MoMeHra, neo6xoar.rMoro 4rrr npogopaqnBa-
Hur Barra- MoMeHT 3aTrlrixrr aonxeH 6!rTL B npelenax
oT3ao5nr 'cM.

.q/'rr o6ecfie'{eHxr Ha,lrexaulero (He npeBbrlllarc4e-
ro 0,05 MM) 3a3opa Mexay ronoBxoii perynupoBoqHo-
ro BxHra n oropHoii uraii6oii B T-o6pa3HoM na3y ro-
JIoEKll tsarn co rur, Br,rHr u uaii6y no!6upabr apyr (
apyry. ,

Mex!!  creHxaMx T-o6parHoro nara ro roBr(of i
BsHTa c lnaii6oii He AonxHo 6brr! orqyrnMoro 3a3opa
u B TO xe BpeMr BnHr aorxeH cso6oaHo Bpauarbcr or

'flrJruq 

nanbueB. flpx 3HaqnTelbHoii Bbrpa6oTxe B H-

P,c- 7- 10. Otrp8BXr Air r$trpeccou(q BryxM Bua couKtr: I -

qliJlulrilprrqecx,ln Koneq BaJra cotrl{n !o ynopa B or-
Bepcrnc Brynrl{ B npBfll(c. HaBcprryrb Ha nrrb-uecrb
Hnro( rra pefynnpoBotrnr,rii Bxnr xoH]pranry.

Ant npeaorlpaureHnr noBpexaeHrr r(poruxn MaH-
xerll carlLHlr(a Bana conlKn ocTpr,Mn KparMu rrr,llxla
Bata, nepe! ycraHoBroi:i Bana B (aprep, cne,qy€T oT,
xaTb xpoMXy Ma4xerbr cairlnnxa c noMonlBro npucno-
co6tcHnr (pnc. 7.'l l).

ycraHoBlrrb lar colul(t{ B cpeAHee notoxcHne r,
Bpaqar pery.irHpoBotrHnji BnHr (prc. 7.9), ycrpaHxrb
3a3op B 3aqen,:reHuu qepBrr{a li po_lnK ,

E$3a3opHoe 3auenreHne qepsrxa c pornftonr aon-
xHo 6Hrl ! npeAenax noBopora '{epBrfia Ha yror 45'
BnpaBO X BrreBo, oTcqlTEIBat OT CpCAHcTO nOJIOXe-
Hnr! cooTreTcTByrorqero cpeafeMy [ojroxerrnrc co-
rukfi . 3ro o6ecneqIBaercr peryrrpoBxofi 6onoBoro
3a3opa B 3arlen.ireHulr qcpBrqHot napbr c noMorll,ro
ynoMuHaBuerocr BHrne peryt , {poBoarHoro Bnf i  ra,

Ptrc.7.1r.
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HariAeEHoe noroxeHue !!Hra Ourcllpylor, 3a.rrrfi -
3ar clonoptlyrc rat(y.

Cnelyer npeloclepeq! ol l{ nxrxHe ryj oi rarJrx(x
noamrfiHrlxoB qepBtfta, a T3(xe oT u3llliulHe Manoro
6oxoBoro 3a3opa B 3arlenneHnx qep;rra c ponuKoM.
rro npxBoarrT r( ycKoper roMy u3Hocy qepBr(a u po-
tuxa nru k pa3pyueHnro ftx pa6o.fix noBepxxocreii,
KpoMe roro. "ryroii" pyneloii MexaHr3M rportiBolei-
crEyer aBroMaTriqecxoii cTa6rrn3aqnn nepeasHx lio-
nec x TeM caMbrM yxyArxaeT ycroiqnBocTr aBToMo6x-
nr! qTo Bbrpaxaercr B nroxoM aepxakHr.r aoporu.

npu npaBr"'r6Hoi c6opKe q p€ryrxpoBxe pyrcBoro
Mexaur3Ma MoMerr, rpe6yeMHri Anr BpaqeHnr pyre-
Boro Bana, He AorxeH npeBbrrrarL ycunlrr I xr Ha 060_
ae pyretsoro xoneca.

Co.-ArjHrrTb Bar pyreBoro ylpasrenxr c ,{epBrKoM
rax, qTo6r,r rxJruqeBlL.s qacTL lrepBrl(a Bolrna !o BTyr-
xy Banato cosM€rrleHHr nporoqr.u Ha qepBrl(e c oTBep_
crueM (n€MMHori Brynxu. 3arepH'"r6 Bo Bryrny Barna
rc.reMMHbrii 6crrc MoMeHroM 3arrxxll 3-3,5 lrrc.M,

Pa36opka n c6opKa rnapnnpoB pyneDoru npnsoaa
.(,rr pas6opxu napn'poB pyneBoro npxDoAa Heo6-

r' pacrunJ-rrtroBar6 ,t or!€pH!'r6 raiixy lrpeflneH'r'
, trapoBolo nanLqa (pBc. 7.6)

, cTpoHyrr, c Mecra ruapolofi rareq npx floMoruH
creMHuxa ur:rn HaHeqnrl Hecr{ofllxo pe3finx yaa,
poBMonorxoM no 6oxoBHM noBepxHocrrM roro"
BOX nOBOpOTHOTO pL:qara corxxn r.rIH MaqTHn_
r(oBoro pHqara. 3treM, ecru 3To Hco6xo,anMo,
nefxHrirfi ynapaMs MoJloTKa no roply nanhqa
qepe3 MelHhrn ufir anmMr.rH eBllr"r crepxeHb Br,r-

_ ouTr, naneq n3 r(oHxqecxoro orlepcrr.lr;
/ cHrr! pyneBlre rrrl Moxrio coBMcc- to c MitrfHH-

KoBbrM pLrqaroM rr corrxofi pyrn. I/tr 3roro He,

B npoqecce 3kcnryaraqr{n alToMo6finr{ fl porcxolur
H3Hoc aeT,ureii u y3",roB pyneBoro Mexarrr3Ma n pyrc-
Boro npxBola. lqnr KoMneHcaqt gror'o ,{3Hoca Hco6-
xoanMo fleproar{qecKfi npou3Bo4nTb per}nfipoBoqrBre
pa6oThr. OcHoBH!IMr.r irprI3nar.aMu, yna3!lBarotlxMx

MatTHrnoBoro pbrlraaa.
Onper:eneHre se,'Ilrqulr}l xrodra py:renoro xo;reca.

noprAol{ npoBe,Ie!fir pa6or oteayroqrdi:

ky npr6opa I{18? rnr K402;

rc 6onee l(F;

ooxo4ljMo cH{T! c ronoBok DoBopoTHErx pEI.IaroB
fiaporHe nan6r&t (xaK onucaHo Bbnxe), oTBep-
HyB Aaa 6onra, cHrT6 KpoHruTefiir c MarrHtrr(o-
BllM pbrqaroM lr, orBepHyB i]aiixy, cHrrE couxy
pyjrr, Lrrrrlle conlxu pynr olncaBo B pa3aene

. 
"CHrTqe n ycraHo!(a pyneBoro Mexarrx3Ma";

Y pac(pyTxrL npoBonoxy & cHrTL c ruapoBoro
. nanrua 3aqrjTHrrii .rexox c ynopHoi ruaji6oi;

,/ orBepRoi yAanLTb c aarlyunu 6'IryrMHyto Mac-
Tnlty n, c)itaB ycnici cTonopHoro xorlua, BhrHlTE
3arnyuKy, npyxDlty, HaxuMHofr al{nalbrru.

^-uapotrot 
rlfie! c onopHbrMn BKJIaaEulIaMrr.

LOOpXa pyneBoro nprrBola npor3Boar,rTcr B o6paT-
HOt nOCIcIOIaTe;TEHOCTX_

flepea c6opKoii cneayer npoMHTb n fipoBepxrr, co-

Ecrfi ronoB(a nanLqa He rrMeer rry6oxu crc]ros
(oppo3xrr r,r II3Hoan, oH MoxeT 6rT! npnroAeH !,tr !a,r!-
Her'ilrleii 3xcflryaraqnu. He6or!{ar qepHora r pxaB-
qrHa MoryT obrTL BbrBeAeHbr ffyTeM oqllclfij rojroBKu
MetKofi c-rexnqRHoi HaxIa.fiofi 6yMar.oii c NracnoM,

Ilplr yiraHoB(e HoBBrx BKnaAL[Defi Ha nan]qu npo-
nepurr roplbrHii 3a3op Mexly rrr.rMn. 3a:op uex4y
s('laAirtxaMn lorxeH 6Hrb 1,5-2 MM.

npu c6opKe Hco6xolt Mo cMa3arL s&ra.qErun rparc-
MrccnoHHoii cMa3r(oii. a rar(xe npoBepnrl, HannqlIe
ynnoTRuTenbrroll uari6H rr qHcroTy r(aHaB(h loI cl.o-

Ectft yrl'rorHrirenlHar [raii6a noBpex4eria, BaAo ce
3aMeHnrr, rroBol'i. IIpr orcyTcTBur ynJrorHr.rTenrHoii
uaii6u 3aBolc(oro npox3Bo/:crBa ee MoxHo x3roroBr{rb
1'3 Macxocroiixoii nucroBoji pe3lrHbt romuxHorri 3,5 MM,

O6parurb BHrMaHne Ha cocroerrre pe3vxoBoro 3rit-
ruxTHoro qexna, or uenosru { npaBr.rrr6HocTu ycraro}_
I{n I(ofoporo 3arncur )larriHer:rnar pa6ora rxapHupa.

noBepHyTo or cpeaHero noroxenu, H€ MeHee rreM Ha
60", '11l)66r porrrK Bana courftIr B]rrrejr u3 3oHH 6e$a-
3opHoro 3ar{cE eriur, Hanuque nrc{FTa yKa3LrBaer Ha

O[peAeneH]re rpoaontHoro rro(ha ocu (poHrxr€ri-

n)"reM npn'Ioxerllrq ycunfir or pyxr rt MarTHnxoBoMy

TEXHI{TIECKOE OECJIYXIABAHI'IE PYJIEBOIO YIIPABJIEHTIfl
/ ecnr B coetxqegxrx pyreBoro npriloAa nrodT He

o6HapyxcH, npoBepnTb peryr[poBxy pyJreBoro
MexaHf3Ma lr rprr Heo6xoanMocTr.r oTpe-
fyxrpoBarb_

Oflperer€Hue npoaonEHoro rrooTa sana pyjcso-
Ha Heo6xolxMocn' npoBeaefilr p€ryrupoBru, rBr*or- ro ynpinnenrjr. pa6our npoBoarrc, flyreM npnnoxe-
ct yBennqenHl i nrodr pyreBoro Koneca it norBneHue Hnrr ycrnn,I neprreHlukyn;pHo o6oay xoreca eao:rl
npolorrlHoro nm(pTa Bana pyneBoro yrrpaBJ.reHr' ocu ocu Bana. flprj 

"ro" 
pyn"uo" Koreco Aorx,,o 6LrTb

r' ycraHoB[{6 nepeafi]re xoreca asroMo6rrnr B no- u3uoc ponuroBbrx noHnqecxrlx !oau!!!xxoB xnr,r
JroxeHfie! coorBercrryroulee aB'rkeH,{}o aBToMo- noca4oq'bix Mecr qepBrka pyneBoro MexaHx3Ma, an,6nnc no nprMoii; ycrpaHeHrr rlpoIonbEoro r6oTa neo6xolnMo [pox3-y' raxpennrr na o6o!e pyneBoro (oneca aunaMo- ;"";" p..y"";;;t;;;;#;;;;;r;;;;;;;;"
Merp co rxxanoi, a Ha pyneBoji KoroHI(e crpe,,r- ro MexaHfi3Ma.

r' nprr'oxms 
'. 

o6o,qy pyreBoro xoreca B o6e cro- Ha Marrrrxr(oBorp p'uu."_ pu6or';;;;.ol!;;;;-
poHbr oT cp€AHero floroxerur ycfirre 0,75 xrc - , ]'roxeHneM ycrln BAon! ocn ftpoHuJreiHa, Ilpo3epxa
cyMMapHbrii nrcoT pyneBoro Koneca aorxeH 6ErTr, nporr3Boar.rTc, 6€3 orcoearorexlra pyaesou Tpanelr.ry

/ npn ysanrqexuov rro$re pyreBoro (oneca rpo- pbrqary. Hzr,,n{.ifle npoqom,rorJnrcdra 6oree 0.15 vM
Bepr,rTL BHaqane cosrorHne uapHfipoB pyneBtrx Tpe6yeTllpoBeaerllj, peryiirposK, r(polrutTeiiHa MaqT-
Trr r.r kpoHlrTefiHoB MarTHtrxoBLrx pHqaroB; Hx(oBoro Ddqara.
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PerFnpoBxa py.reBoro MexarrBrra
Pa6oT3r rrpon:JBolrrcr npn cHeroii comxe. CHrrue

colnl{u npon3BoIhTcr B creayron{et nocrejlosarerb-

' /  or  BepH) rb 6o, ' r r  sr  xpen,ren11s cHqrbneBhrf i
ururo( I Moroorce(a (cM. pnc. 7-12);

/  or BepH) rb r" i t (y lpcn. ieHne coLxKrl  r  cgr r  L c 'r  o-
nopHyro n]an6y;

r '  HaBepHyrb Ha Ban coutkt{  ranKy 2 (pnc. 7.13)
cLeMHrrKa, ycralroBnr6 Kopnyc 3 cbeMHnfit, Kafi
noxa3aHo, 11, or(pyqrBar raiilry 2, c[peccosaT!
colliI(y;

r' paoxnnnHroBarr, raiiliy xpenreHrr nlapoBoro
nanlrra, orBeprryrB raii(y. cnpeccoBarb colnl(y
c nrapoBoro nanbqa.

PerynupoB(a 3arrx(n no)]nrllrHnKoB 3 (pfic. 7.14)
npon3Bolxrcr crery()xrurlr o6pa3(]M:

" 
orsepHlrr rra Kpai pcrynxpoBo.{Hoi:i npo6x' I
cronopHym rafiky 2;

r' orBcpHyrb peryrupoBo,rHlx)
BuTka pe3b6lr r npoMa3arr, ux
TOII(HM CNOEM

npo6I(y Ha 3.. .4
no o(pyxHocrn

Pnc, 7.13. CreMrrx rnt
crrrtrr couN!: I cou(a;2
raii(a cleMElka cor(ni l

Pxc, 7,14. Pyr$on sextHx3\r: I pertnxpoBoqHar nlo6xai 2 crotroprar ruiina: l
noArrns(( cepDrMi4 lepBr(i 5 {apr.p:6 Matlxerar T npobxa:8 nrtr&:9
60rr (penreslr kpLruku kaplepar l0 uaii6ai ll ryLru(a Mpreplj 12 nposanrr:
13 porer Bara coakri 14 Ban cou(nr 15 onopEa, uali6ai 16 qonoprar.an(al
l7 pe.ympoBoqE6'n BrHri 18 oc6poiH(a

MC-00-06 Anr ynnorHeH t
p$b6Lr;

'/ :aunyrr npo6xy ao orxa:a

'J 
oTnycrnrb ee ao rex nop,

noxa rrepBrx 4 He craHer Bpa-
urarbcr cao6oAno;

' /  y6elnr5cr B orcyrcrDrr
rpoAo)6Horo nmOra qepur-
I ta B f loArr i l ' f lH f l I {ax,  ant
.{ero Heo6xoAuir ,o Ha Ban
ycraHoBnrb cour{y j  BErDec-
rn ponrx Bana corx(n n3
eonu 6er:a:oproro . r : iqcn-
neHfir n, ucnojlb3yr coI]Ixy
tax pbrqar,  npoB€pnrb no-
xaqIrBaHxeM npoaon!H!rn
llrorFT .iepBr(a B no,qlrxn-
HuKax. nroor npr 3roM He
AOlr)I(EH OUIYUIATbC'. IIPIr
HatHqlrn nrcdra npon3Bec-
rr  Aorrxr iy npo6Kn I  , ro
ycrpaHeHtr ero;

'/ y6eAnBlnfic6 B o.rcyrcrB,.rt
npoaon!Horo nroOra, 3ars-
Hyrb cronopHyrc raii(y 2.

PeryrrpoBra Halrra B 3auenne-
Hnn ponnxa c lrepBsr{oM npou3so-
llrrlcr npn Hann.rnx duyrnMoro 3a-
3opa B 3arl€nneHnn npfi cpelHerr
norroxeHuu Bara corlrl{i{. Perynri-
poBr{a npou3BoarrTcr B crelyrouct
nocjle!oBaTerhrJocTul

/ spaqaq pylresoe xolreco r:
oanoro kpatnero no-roxeHnt
B apyroe, onpeAennrb nonnoe
,{rlcno o6oporoB 'repBrna py-
,eBoro MexaHr3Ma;

/ &lq ycraHosxr Baia cotrrxt B {.,pc,nxcc nono-
xerrne c noMoru6ro pyneBofo Koreca qepBrn 4
noBepHyrb na r/, (oft{.recrBa nojlHlix o6opo-

3aOuKcnpoBarb py-

" 
orgepsyrr, clonopgyrc rari(y 16 u, Bparlar or-
Benrhoi l  pertr  poBU'rHb. i i  F,1Hr l - .  FEI6parL
3a3op B 3auennennu po;nxa c qepBrxoM. yr€p-

xxBar perynnpoBoqHr,rn BnHr or npoBopaqxBa-
Hxq, 3arrlrlrB rafiKy 16;

. ' t . " ' '1 . ' . - - ' .J | )

Prc 7.12. flpnE!€trre xoM(l)ar* ] umo{ MoroorceMr 2
nana,ro (p.raiI onoplaq nnollafM loM(parai4 !oAua,]k.

z



ha6a YII. Prne'oe ynpa&ne4ue to?

"/ npoBep{rr Bcn qyHy Harqra rp}r cpe,qHeM no-
IOXeHnn AAJra COUi(lti B 3TOM ITOJIO)I{eHD,', 6e3-
3a3OpHOe 3auenneHre ao,.lxHo 6brrb ! npeaenax
30...60" noBopora vepBqna B xaxAyro cropoHy
or cpe:rHero uonoxeHrq Bara colnnx; B o.qHy ]l3
cropoH 3oHa 6ej3a3opHoro 3ailenncHxr aonyc-
xaercr B r:pellerax 30...90o noBopoTa Bana py-
neBoro ynpaBjlenlrr_

Bnnvasre! B$3a3opHoe 3aqerlreHrre Beasr r{ noB}F
ueHHoMy x3Hocy nefajret 3arreflrleHfi, n npexneBpe-
rreHEoMy Bbrxo,qy li3 crpor pyireBoro MexaHx3Ma.

flocnc npoBeleHnr p€rynrpoBo( pyneroro Mexa-
Hn3Ma rreo6xonlrMo npo 3BecTIr xoHTpoJrE xaqecTBa
p€rynr{poBxu. ycrnue, neo6xornMoe rlrr nouopora
pyneBoro I{or]€ca B 06€ cropoHbr or cp€aH€ro nonoxe-
Hns npu npriroxeHnn ero r o6oay pyreBolo xojreca,
norxHo 6brrb He 6onee l,l7 H (0.117 l{rc).

nocne npoBeleHr.{r perynypoBtor pyneBoro Mexa-
su3Nra Heo6xoanMo 3ar(perrlrb Ha rxapoBor{ nan}ue
npoaonbHon rqr conj()r, 3arrHyrL raiiky xp€nren t
x lapoBoro nanbua MoMeHroM 44.. .56 H M (4,4. . .5,6
r{rcM) u-3aunnnHro}arh €e, 3areM ycraHoBnrb corxxy
Ha BaJI. ll.I]t qCrO Bbtcryn HA Colnfie A BX.qe C/1AOeHHOTO
rnnnua coBMecrxrL c BnaanHoir lra Bany couxr, ycra-
HoBrrb coulr(y u 3axpen rL ee raiixofi, 3arqHyB MoMen-
roM 140.. .160 H M (14,0. . .16,0 I { rc M).

Pclyn poBxa npoaonbHoro nroora
ocx rtacrfi l|Koaoro pbltlara

Pa6orbr nporcBolrrcr npll norBnerrrx rroora 60-
,ce 0,15 nM. Inr perynupoBxr Heo6xo,qr o orBcpHyr6
cronopHyro rafi(y 16 (pnc. 7.15), BB€pHyr! peryrnpo-
BoqnLlii 60111 17 Ao orna3a. omycrnrL ero npn6nrcn-
renbHo Ha 30o noBopora Knroqa Ir 3arrHyrB cronop-
Hyro raiiKy 16. IpoBepnrb Benn.rnHy xpyrflqcro rro

6. OH He aonxeH rpeBrruarb
5.0 H M (0,5 (rc M).

CMa3oqHH€ n 3arpa8o.rnhre pa6orhl
K ocHoBHbr^r FnaM pyneBoro ynpaBneHuq, rpe6y-

mrrxM nepuolxqecKot cMa3xr{ rnu ao3anpaBnn, or-
Hocqrar pyreBor:i MexaHBM, npoHureiir{br MarrHnKo-
BLIX plrqafos lr [rapHnpbr pyneBbx Trr. oT cBoeBpe-
ri{enrroi cMa3Ka 3aBncl{r Ao[roBerrHocrb FjroB r !eTa-
nefi pyneBoro ynpaBrrcHrr aBToMo6r,rjlr.

Ao3anpaB(a r(aprepa pyreBoro
xot fiporj3BoarTcr npn yMeHlueHxu ypoBHr Macxa B
r(apTepe n3-34 noarer(aHnq cNra3kr.r qepe3 ynnoTHeHr'rr.
no3roMy H€o6xo,trMo Br,rrcHurb! rAe nponcxonnT noA-
rexaHre cMa3Kr,r, ycTpaHfiTr ero, a yxe noroM npon3-
lornrb ao3anpaBr{y Macna. 3anpaBxa Kaprepa Mac-
, IOM nporrBO4 tcr  C XCnOnbTOBaHIICM lr lnpf iUa. nf  -
ItJra!6rBaeMoro x aBroMo6xrlo. I(oropLrfi Heo6xoanNro
3anpaBnr!  rpaHcMnccnoHHbrM MacroM. orBepHyB
npo6xy 7 (cM. plrc. 7.14), qep* orB€pcrrre 3anpaBjrr-
IOT MaCrO. ypOBeHB Macna AOnXeH 6!rT! no HuxHrom
xPoMXy oTBepcrxr, ncnonrfyeMoro npt 3nnpaBXe,
CMeHa cMa3ror B (aprepe npon3Boamcr .repB nepBlre
6 THc. xM npo6era r qepe3 r(axAlre nocjle,qyrorqne
18 rLrc. nM, Ho He pex€ o,IHoro pa3a B reqcHrle 1...4
neT) a rar(xe npu pa36opre pyneBoro Mexarr.r3Ma.

[lapHnpbr pyireBHx rrr rDrrrrorcr orBercrBeHH;rn{
3neMeHraMx noHcTpyxq u pynesoro npnBoaa r{ rpe6y-

roT rrrtaTeJrEHoro yxoAa, oco6oe BHxMaxue Heo6xolr-
Mo yaexrr! cocrorHrro ynrorHeEr{i lxapHxpoB. no-
BpexleHnEre 3autr,rTH6lc qex.rrLr r.lrapHupoB aonxHbr
66rrb HeMe!,reH o 3aMeHeHlr. nepxoluqecKr Heo6xoflr-
MO nporl3Bo,qrr! npoBepxy ynnoTHeHu}i roroBor( Ha-
rioHerrHn(oB co cTopoHH onopHofi rxai6br. IIpn Hapy-
ll]enll]r ynnoTHestt, B],l3BagHoro oTc,'roeHireM cjlot
Macrr or, Heo6xortlrMo ytannTl, oToronBuryrcct Masflr-
I(y! o6e3xupr,rT6 MecTo yKna4Ku MacTnr(r n npoMa3arb
roroBr()  IdhoHeqH Kd npor l ]Bor!yvIon vdcr Kut

qepca nepBbre6rbtc. r."M n qepe3 (axALIe nocne{yrc-
rqne 20 rHc. RM, so Hc pexe oAHoro pa3a B 2 ro,qa, He-
o6xolxMo ao6aBrrr6 cMa3xy B nIap ipbr 6e3 pa36op-
nx llrapHnpos pyneBbrx rqr. Anr BHnonrrernr 3rxx

na60r rreol iYo!xMo:

'/ pacnnrxnroBarb ranxy 6 (cM. pfic. 7.6) n or-
BeprryrE eci

"'nHnpeccoearr nareu 14 rc Tsr[ lin iraqrHxlro-
Boro pHqara, pacurnnrHTosa, ! 'iexor 5 

'r 
cHrrb

'/ nposepurl xaqecrgo cMa3xu B rrrapHrpe n yaa-
n rb 3arp*HeHHHii c,ro; cMa3kl,r;

'/ 3ano,nHnrb cMa3l(oii llIP6-4 nonocrb HaxoHe.I-
Huxa Haa coepoii uapoBoro rarLqa 11 nonocrb
3alrrnrHoro qexra r,I ycrarrornTb ero Ha Mecro;

'/ ycranoaxr n.rneq napunpa B r{onycHoe orlep-
crxe MarTHlr(oBoro pBr.rala unu Tqrx, 3arrH)'rb
ra;xy 6 (pyrrrruM MoMeHroM 44.. .56 H M
(4,4...5,6 nrc M), a 3areM aorrHyr! ee !o cosne-
uleHnrr orBepcrur B narErle c npop$bro ! raiixe
11 3arxntfiHToBarb unrnHroM 7. .qortrnBaHne
ranru 6onee qeM Ha oasy npope3b, a raxxe or-
BopaqnBann€ raiikrr lnr coBMelqeHls npopsr c
oT BepcrfieM B narbue Hclionycl(a'()rcr. B nepBoM
oryqae Bo3MoxeH cpbrB p$b6br raiikr, a Bo Bro-
poM - ocJra6JreH'.re 

'(penneHxr 
noHyca

qepca xaxaHe 6 Tr,rc. r npo6em Heo6xoar.rMo npo-
n3BoanTb cMa3xy r{poHrrrrenHoB MarTHnfioBrrx p6lqa-
roB, nonoJlHeHle cMa3xt cjtc-
Iyer npoir3Boanrb tunpxrleM
q€pe3MacneHny 7 (cM. p]'c.7.15).

Anr y,qareH q 3arpr3HcHroi i

Ptrc.7.15. RpodurenH
ii.rr{rmMro pElara: l. 15
ratku;2 danoat l .  MarrH(-
{oBUn pdcar; 4 - cexon 3aurm-
rdn;5 Brynna:6 oc6i  7
Macnetsmj 8 ryoHdrenHj 9 -
onopqar ran6a: l0 - uair6a
oropHarj il lpotuaa{a; 12
ryduKa;13 ran6a; 14 6onrj
16 ratm donopqar; 17 pe-
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cMa3(Ir Heo6xoArMo ocna6rTr, 6orTEr (penreHrt
xpDrurKl, l  l2 h HarHerar6 Jl  Ton-24nonorBteHxr,eto
Mg'{t!y l(pbrrx(ot u (opflycoM n ynnorH}rTeneM, 3al{-
penxrL xpBrur(y 12 6onraM! 14. qepe3 xaxAbre
12 rHc. *M npo6era Eeo6xoAlMo npon3Boaurb rloj.r-
HyIO 3aMeHy CMa3Krr, trr9 qero HyxHo nporcBecTu

pa36op(y MarTHn(oBoro pbiqara, flpoM6rB(y Acr.a-
nei. nocne c6opxu npolr3Bolrr 3anpaBXy xpoHtrrTei-
Ha cBexeii cMiBxofi.

Bo3MoxB6r€ HeucnpaBBocrr.t pyneBoro ynpaBrre-
HUt, Ilx rprqllHlr rI cnoco6H ycTpaHeHrr npnBe-
!eE6I B Ta6r. 7,L

Tabuqa 7.I
Bo3Mox[ue

-31

pyneBoro vexasxrM, l,| cnoco6H nx ycrpafieHtt
IIDr{rxr rcr.rD.rnocrr

yMrseHHun.noo! pyn$ore (onM. c.roDor6!urEurRs rrm"q @eOrrre vtrDaM
Oqa6nesre sarrxnr 6onroB rpemetsM (apr€pa pyneBoro

ucldl ln$ne €rrxhr runM xDetreHnr D\re8oro xoner
yel!ceflHUii €DD stduenreHr! qeDsflrc c Domxo! ODe.ynnposarF pyneBon MeiarrrM
YBeDqeH$tri 3soD B trolu
I]oBnesqe 3a3opa B rcHycroM coealsesr! ualoBBx xabqets PacunrrHroBarl mnx! ryenresqr uapoBM mn6ueB,

aorrByrB fix r 3amuxfliosarr

:i;T:ei;:aeMoJoo 
uae',,ea !o o6psoba',, :a3opa ! oerx'eH"

vBertceHn6rn e3op B no,ruunsr(d Bda se.qoMot uemps! qrFrynryoBarB u3op B flollUrnDrMx

l,I3Aoc Bryno( ukBopHei
II3Hoc Brlnok @ (poHUreHHa

Oqa6rcHre srrxxd.anx, (oetueHrt

r yc rp.ueHrc pynemrc K"re.
,{eOotvauxr rsaqen n!resoro nDruora 3aMeHmAeOopMrpoBacsuereranr
r rotstrxeEHc aaueBre 3 uuHax DeDeranx xon€ Ao8e a,ue,,e B urHsx xo,,oDMu
HeooccocD oc! onopd @a c @60 Bara pynesoru yxpaEreH!, Ocna6xrE ryeMerHe Mprepa, orperynsposar! oro noroxets*

@Bocrr{BHo od aBroMobut
[oBrueEHun Harrr E 3aretu (}rperyneDoBar! ovneBoi' ve^aHurM
urcyroEyer Macro B xaDre 3anm6 Mactro s Naprcp
safupaBre orop8oii rrruocr M4rH{koBoro phrcara ( onopEon
ranOd

Orperyrrpolarb ocFBoii lrop B ryolrrtnHe Marrlrroso.o

UlGoptse8Lre ]s!r noBoporHo.o xyraKa co6paHH c 6or6,uxv yMeuhorrb narrr c noMo!$o peryrrpoloqHLx uar'i6

I|uuDedHe nepc!.c. r. pJreEe kd'tro ueporros€n ropon, !{6Drq{r Dr,kooro f,on*!
HdftrcHa pertnHposka py (}rpe.yrrpoBiib Dv,esoil MeraHrrM
IIoBduelrHHii rqc6uJHc repe,rHtrx nonrc I lprrrB*ar 6da!csDoB{! \or(
OOroM ycr(a T-obDa3Eoro n ldvcHrrL Ba1loutsr H opcr! . r f lnosdrb nl leoot Me^aHtrq

CtyR, ouJnMui !. pyn€Boy xdee
vBent{en{unnodrr kDosdrts€ Mdn!(oBoro Dlurd 3aMeEx B BTyr(r ryoEu.efiHa
bapYDeHa peryntrDoBk Dyn OrrrrvmDoBar8 DvneBon MeraEBM
IpOr ! lr.pHupar pyneBEx rrr 3aMeHHrb u3HoueHHhe ane,r

H€pauEorepB@ ycure m pyierov (onee c areArnrri n! nolo@re
HapyreE e pa6ocefi noEpxE@u lrrn c€pBrKa, sMmHa Ea
ponrke mr Da3Drmesre I

3aMenmE qepBr( @! Eu couM

PaDymxtre Doi,(a lur sukx
YBenrcellHn sarrr B 3auent 3aMerrr6 sa, cod*r q orp€ryrrpoBarB pyneBoi M.iaErrM
ysenreeHHdt ]arop ! T-o6DtusoM ntuy ma ourh 3aveHmb san cours I orr.e

r cqf, Mrds {eD€ Madxerv Bdr couK[
I,lrHoc ux noBDexleHse Eooeen (ooMM Marxer!
noreDr rmr!Hwr MrHxqu
rtpr*rna s€ yaepxrBaetcr B
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Dmea VIII
TOPMO3HAfl CMCTEMA

Ta6'7u4a 8.I
T€xHl|qecl(}|€ xapaKTeptcrlllot ropMo3os

Pxc. 8,1. frAprMree.knii trpx.o! ropMo3ron cxc€Mu: I - rorpoBakyyM{Nn ycr:lnre.rrLj 2 - yuoBrEnlsar uan6ai 3 - cneqran6-
H6rn 60rr; 4 - rpy6m or coelrHrrerr k .qnpoBakyyMloMy ycr,urendj 5 - rpy6xa or rrapoEaxtTMHoro ycmmcnr x rnaBnouy
ropMo3HoMy qrM!,qpy depelflnx rcneq 6 - .naBndn qsrrkrp cuerneHqr; ? - rnaBFri ropMo3soi qrnrup (otsrypa rrrponprBoaa
tupMo3oB nepeanh kor'€.; E -.naBHln ropMo3roi lrnlr1llp (ofit?a .rlponpsBola ropMo3oB 3a$rr xon@;9 - xpoHur€iiB rela,len:
l0 - rpy6(d repelvrx ropvo3o8 npaBaii ll ' uraHr, 12- relexonEax rpy6ka: 13 - DDrMbcarerh qcreMr aBaprnson crFai'3auln
ropMo3ori 14 ' 1py6ka or coe'qqHeE , ( .raBxoMy ropMosloMy qlDEApy 3alr!!i xone€; 15 - nepexoffar rpy6m: 16 ' repexo.lAa,
rpy6ka; l7 - cko6a (nprcapM*); 18 ' npoxnarrka cko6di 20 - cronop8ar cxo6a; 2l ' Kpon reft (nprlapnon)j 22 - npaBar rpy6ka k
3arnuM ropMo3di 23 ' nrx. ropMo3aj 24 ' reBd rpy6xa ( 3ardrM ropMo:raMi 25 - 6om (perreedi-xon@Eoro qmrlupa; 26 - npyxsH-
!a uan6a;27 - rcnecldi qrnsHrp rotMo3a; 28 ' .at@ kpeueHlr @elluftnr;29 - npyx{urai ljlan6a;30 - kpon|tlTE ! (npuBapHo,
3l - npo6(a; 32 - ynndsnen6Har uan6a; 33 - rreHrparBs!fi coe!!E!rrB; 34 - atraopMa rruoqarenr; 35 ' xotsrakrH!fi arck
B!'k Dqcrcnq: 16 - ne8ar rp]6xd nepefftr\ ropMolo8:37 MyoB

Tm Eapa6addd€ c nprBoloM or remn!
c or,qenBBnM qll]rralpoM sa (axlyro (oro!(y

IlaMerD 6apa6a!oB. MM 200
&3op Mex,ry !asa,u(aM! xono,qoft r 6aDa6aEoM. MM 0.5-0.7
IraMem ro,ecloro urmH.roa. MM

22
l9

M!d!Md6ha, rorul'tsadDrxuloD8qx Eaqano( (rr! 
'3(oce). 

MM

A16Merp rnaBHnro ropMotrHoro usnrHrpd, MM l9

6apa6arEde c ryrEoAoM or ne!u{,
c orrlM lrtnrn/IDoM Ha 06o (oro!(t

,4{aMflD 6aDa6asoB. MM 200
'laap vexrt Hrxrarxavr xonoJor r 6apa6aHov. q. 0.5-0.7
AnaMqD xo,ecHoro ulr{BrDa, Mu l9
MrHkMd6Far ronurrua dprr'I{oBsrx xaMa.co( (np( n3xoce), MM I

l9
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Ha aBToMo6nre yc.raHoBneHbr ropMo3Hlre Mexar 3-
Nrbr 6apa6aHHoro rina c "nrauaroulrMH" (caMoycra-
fi aBnuBamrqnMxcr) xono,q(aMh r ycrpofi crBoM arl.'
aBroMar qecxoro nolnepxaHur nocrofirrroro 3a3opa
Melrqy 6apa6BHaM[ lr (oJoAnaMri.

Arrt ynpaBneHn{ TopMo3FBrMr MexaHn3MaMu aBro-
Mo6xn6 o6opyloBaH AByMr caMocrorrerrtHrlun np Bo-
adM :  r r r i rpaBn ' recK M or HoxHoi i  renan .  le i ic 'B)-
KlIUuv Hiii Bce Korc(a. ti Mera qecAfiv ot py'{ton py
(otTxx, I€ucTBybrqnM ToJl6xo Ha 3aIHne rio.Ileca,

flr,tpaBJ{.tccKxii npnBoq TopM03oB cocroxT 3 IByx
He3aBr.rcriMbrx crcreM IL[r ropMoxeHur nepeaH]rx x3aa-
Hnx xonec, Koroplrii npnroAlir B AeilcTBxe ropMo3rrue
MexaHx3Mr,r orAerbHo nep€AHqx u 3alHnx xorEc_ AEe
He3aBxcriMlre cficreMtr BBeAeBr,r &rrr 6e3onacnocTu, fIpLl
Bbrxole rl3 crpoq oaHoro n3 KoHrypo8, BTopoi 6yaei
rrpoaorxaTb paooTaTr,,

CHrrne ropMo3Horo 6apa6afi a
nep€a&fix l| 3aaDnx Ronec

Arr cHrrns 6apa6aHa ropMo3a nepenHtx (onec (n3-
roToBreH cosMecTHo co crynnqei) Heo6xolxMo:

y' cHrrb I<oreco, 3areM, orBepxyB TI'H 60rra, cdrr6
a€(oparxBH6rt I{onnaK r(orcca n c noMorqbro
orBepr(n rr Monor(a cHrr! ronnaqor{ crynn!}t;

/ pacrrrrnHroaarb n orBepHyr; rafi(y kperucxlt
crynnqbr;

'/ lerxuu noxa"rsaHfieM crynnqLr
nepneHAnr{yrrrpHoi ocx, cHrrb ropMsHoji 6apa-
6aH.

npu 3Ha.rurenbHoii BLrpa6or(e 6apa6ana n o6pa-
3oBaHnr{ ycryna Mox€r Bo3Hur{Hyrb 3arpy,qBeHxe npr
cHtrrn 6apa6aHa c r{orlo!r(l{.

Anr cHrrrf l  raxIIx 6apa6anor
ManbHo BbrtBrHyrb nx B oceBoM

3aTeM yxapar{r Monorxa no HapyxHor4y axaMerpy
6apa6aHa.repe3 IepeBrtnryI{) Ha,qcrasny ocaAuTL o6a

HarlocHrb ytapH no nepe,rfleMy 6apa6ahy ciealer
B Beprlrr{anLloii nnocxocTnj a no 3aaHeMy - B roprl-

Att cHrrnr 6apa6aHa ropMo3a iaAHxx norec:

'/ ueo6xolnuo cnxrr, aeroparfiBHbrii I{onnalr xone-
. ca, 3arerr, orBeprryB rnecrb 6onroB l(pen)eHll'

6apa6aHa I( crynfiqe, cHrrb 6apa6aH c rionolol{.
npn 3arpyAHcHHH cHrrnr 6apa6aHa Heo6xo,ru-
NIo cnerxa nocrytrarb Monorl{o:lr no +naHqy 6a-
pa6aHa l{ cHrr5 ero c xonortoK raK xe. Irax x 6a-
pa6aH nepelHero TopMo3a.

CHerr|e n ycrs$oBxa xonoAor. TopNro3a
Ant cHrrnr (onoAoK ropMo3a lreo6xo/tfiMo:
,' flpu nououtr,r cneuuanbrrErx r(neiqei xnn 3aocr-

peHHoro cranr,Horo crepxlrr l[aMerpoM 4 MM
cHrrr, o6e cTrxHHe npyxHHEr Konoao(! 3areM,
nprrnoAHuMar I{oHeq npnxrjMHoi:i rpyxuHlr,
BbrHyrL ropMo3Hyro rionoar(y.

flpn cHrrxr konoAofi 3aAlrero TopMo3a crelyer Bbr-
IJorHnTb aonojrHfireJ'rbHrre onepatxn: pacrrrrr'tnHToBarb
n cHrrb pa3xnMHoii pbrqar u pacnopHyro nnaHr{y.

O.rHcrlrb cHrrbre ropMo3 Lre KoJtoIKn or nllnfi t
rpt3u, H3HouenHEre rbpn(ulroHHrre Har(ra{K! iaMe,

ycraHoB(y rioiroaox Ha ulur ropMo3a nporcso!,{T
B o6parHoi nocretoBareJrLHocrn.

2J:24'

p\
/8

\
2l

20
f  26,"-\\s

I
25

Prc.8.2. TopMora neDe,rHtrx tr rr.qBxx kon€c I - BrHr ME: 2 - 6apa6as ropdo3non:3, ranKa M8i 4 - ban6a ET; 5 - rasanra
onopnoii nnadlHLr 6 - onopa xoro,roK ropMca; 7 - *ono!{aropuo3a B c6ope reBar;8 - npyxrEa npnxrMHarr 9 - npyxlHa orrxmt
xonorox ropvosa; l0 - nraHxa pacnopsar (oro/rok .olMoa npaBar (MaKa 3 prc$): I I - nnaExa pacnopHa, konoJlo{ ropvo3! xeBa'
(lerna - 2 prckx); 12 - 6onr M6r l3 - Daii6.6JIi 14 - urft nepeiHero rop!€ai 15, rjrr 3arHero;opMoaa flpashrir; 16 - ixr 3aaHero
ropMo3a rcB6rnt 17 ' q,rxHlp rcn€cDrt ropMoar l8, E!!r pe.'f,"poBocH6rn pa3xrMfloro Mexasr3;a; l9 saLqalM gprk{loslar;
20'(onoAKa ropvo3a lpaBu 21 - uak6a8;22 npy{rsa crrxHarj 2l - pErqar pasxrMtson pysHoro ropM@a npaB6ii;2a, p!qa.
pa3xnMHon pycHoro ropdoa netrbrni 25 - Bryrxaj 26 uan6a 8JI

:s,
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t KAXOBbI TIPII I{I,IHLI CIABO|O
TOPMO)I{XHll.a?

Cia6oe AeiicrBn€ TopMo3os Bo3MoxHo no cnelylo-
rqxn npxquHaM:

' lannqxe Bo3lyxa B crcTeMe rn.qpoflpnBoaa r.op-
MO3OB nJrn yTeqKa xx4{ocTli;

- 3aclaHfie lloplnHet B konecHlrx lirru rraBHoM rtu-
nfiHApax;

- norBjreHre prrcox, 3anrpoB xnfi paKoBrrn sa 3ep-
I{arre TopMo3Hltx qnnlHApoB;

- 6onbrxoii cBo6o,IHErii xor neaa.'Ilr ropMo3a;
- 3aMacjruBaHte HaKnalox TopMo3Htrx Konoaoti;
- Henor'rHoe npxneraHn€ HnKraIoK r{ 6apa6aHaM;
- 6on6oio;i n3Hoc rra(naqoK.

r NOqf,MY IIPI-I ABII)I{EHI,II,I TOPMO3HLIE
BAPABAHbI CI,IJII,HO HATPEBAIOTC'?

CnJrl,HLrii HarpeB ropMo3HErx 6apa6aHoB ( ru oA-
Horo 6apa6aHa) nponcxolht BcneAcrBne rrenorHoro
pacTopMaxnBan r, (or,qa HaKraaxn ropMoJHlrx Ko-
no/:ofi npn ornyrueHHor netaJru ropl{o3a KacaroTct
pa6o'{eii noBepxHocm 6apa6aHoB. 3ro Moxer npouc-
xo,lr, E no cneayrcnluM npxqnHaM:

- H.-r cBo6oanoro xo/]a nelanr.r TopMo:ra;
-  rucopeH e l {ovncHcau oH bl \  orBepcrHrl i  IndBHo-

.o unrxHlpa;
- 3aelaxur BtvrpeHHex }raHxeTr,r rnaBHoro rlnrnn-

apa nnlr nopurHet rraBnoro ,i (onecHlrx qnrnHApoB

a) 3arpr3HeHur rnx (oppo3nn B pe3yr[rare Ann-
renlHoii 3r(cnnyarauxlr aBroMo6'rnr 6e3 npoMbr!Kn
cxcreMbr rnaponpnBoaa xrn npx pa:rpyrireHnu 3alqnr-

6) na6yxaHr{r  MaHxer B pe3ynbrare nonaAa-
Hnr xu]1(ocrex MuHepan6Holo nponcxoxaeHqr B
cH(ic\r)  lvacld.6eu,rna).  qro 6hrBder i<pa He
Pe.qI{o;

-noroMKa oTTfiriHou npyx{H6r nelann ropMo3a llnu
crrxHot DpyxuHH r{orroloKl

- 3acopeHr.re unn cMrrre rpy6onpoBora. npenrr-
cTByorqee Bo3BpaTy TopMo3Hoti xntriocrrl t{3 r{onecHo-
ro qnnr.{Hrpa;

- pa36yxaHne nJrlr oTcjtoeHn€ BHyrpenHero cnor pe-
3fiHbr B TOpNTO3HOI{ rnnaHre;

-  qpervcpHar ro rulr{Hd HoBbt i  HaKlaroK.

r MO){(HO J'I14 CAMOCTO{TI,'ILHO IIPI{X,'If, LITL
HAITJIAAKII KTOPMO3HbIM ITOJIOAXAM?

OpnIrqroHHbre Hakna'qxf i  npxf inenBarorcr n xo-
noar(aM cneuf iaJrLrrErM KneeM BC10-T -  pacTBope
crlHTerxqec(ux cMon B opr.aHljqectrux pacrBopnTe-
nrx -  c cyurr(oi i  npx reMneparype 180"C B reqeHne

qro6:, i  caMocTorrerr ,Ho npuxreuT6 Ha(xarKtr ,
Hyxno nMer!  npncnoco6neHlre arr  npnxarr{r  Ha-
rijraaok K KonolliaM r HaapeBaTenbHbri Irkao Int
cyur(n I (neeBoro coeanseHxr.  MoxHo Boc[on!3o-
Ba,bcr ! ) \o3r(oi  raroBoi i  nnxI6r,  f io Knei i  HVeer
pe3r{nt  3anax, norroMy npuaercr npoBerpuBarL

Ilprcnoco6neHfie (nyqlxe xx uMer! asa urn qerr,r-
pe) MoxHo ca€nar! rr3cTanEHoi reHrH Tonq floi I MM
lnnpuHoii 40 MM x &ruHofi 700 MM, xoropyro clepHyrb
B lr.rAe Konr,qa AuaMerpou 200+ l0 MM n ckpenxrb fioH-
ubr 60rravx. laIcrenKavu f i . ry r(oHtaKtHoi i  cBapxoi l ,
Pdrxr,rMHoe )crpoi icrso. cociorLxee r B Hrd, raiKr x
BTynKrr, noxa3aFo Ha prc, 8.?.

Ptrc. 8.3. Xpenne{{c opmqrodtrdx {aNarok ropro3r t!s-
nenxa tr: a' koioa(a ropMo3r B c6opej 6 - op{(lr{oEtsar Ea,
naaxa B pa3Beprke (!a3Mcp6r 2.5 r 99,810. I yn3a!L! nocne urt

ra

Prc. 8.:1. PaNepu 3aM€nok e otuepcrrr ffr wx Bo opmuF
oHron aa(narftq a - orBeDoxr B Haixuxe: 6 - 3axren(!

t4t)

Prc. E.5. OnpaBfta lJr pac-
s€nNBatrnr 3a{jienox rTerne-
{& daLra,l8r x ropMdtron (e

I
)



P{c. 8.6. Ilpxcnoc.6,enrc lJr flprBr€iM d.xnaror ropvo}
Bsx xdo]ro( I - crdL.arn€ma;2, rono!(r;3 - HaMa,rrai4
pa3xrMsoe ynpotoso

Bvecto romqa n: lesrbr Moxno Bocno:Ib3oBar!s,
TopMGHHM 6apa6aHoM 3aAHe.o xoireca. KoxoA(! He-
o6xornMo npoMLrr6, o6$xhpsrb, noBepxHocrL npn-
nera'{  r  HaxraJk 

'aq 
cr  rh r .pynHoreplr f icron

lnxypl(ot urn Hannnlrllt(oM Inr norryqeHr,t, \xcToil
l i r fpoxoBafoi  noBepxHoctr i .  Ha(na!xH c Bor Hyror i
cropoHr-r  ia ' rHcrutL,  cHqB inqHUeFUi i  crof i  n jaKxe
o6e3r{}tpIrrE.

CuefiBaeMhre noBepxHocrn xaMa3aT6 TotrnxM cno-
eM kteq q aaT! npocox-
Hyrb B re'reHre 30 MnH.,
3areM HaHecrx erqe croii It
lpocyDrnTE B TeqeHxe 15
MuH. (,qo ornnraHnq). Co-
eanrrr,rTl crutersaeMtre ae-
rarH, ax(yparHo yno-
xuTb B npr{cnoco6rreHxe
(} lnnB6apa6aH),ucun6-
Ho npuxaTr npx noMor.lu
pa3xrMHoro ycrpotcrla
(prc. 8.6). rlpr ncrlon63o-
BaHxn TopMo3Hor.o 6apa-
6ana HyxHo no'4 r(oJroA-
kll 

'IolnoxuT6 oroponna-
crorym noa(naaKy, rrTo-
6hI B4qauxracMr,ni xneri
He nprl(nenn HaxnaaKy x
6apa6ant.

f loMecrrrb B TaKoM
BUIc kOnOAXIi B Harpe'
BarenBHr,ri nI(aO (urn
ayxoBl(y) c reMnepaTy-
poi l80oc. HarpeBarB B
T€qeHHe. qaca, 3aTeM Lt3-
BIeq6 I(OJiOAKT t{, He CHl!-
Mar Harpy3r(n, aaTr oc-
Tbrrh ao TeMnepaTyp6r
50oC, nocre 3roro cHcrE

A6mo o,to6un6 "JI!A3": tcmpoicmso, pa6omq m e I N uq e olo e 06 ct ! ttc u 6 a na e

A,lv-l

Pr36opira n c6opxs
r.raBrGu( TopMo3uHx rlnrfl|Apoa

Ant par6opK ropMolHoro uxnxHlpa Heo6xoAr{vo:
Y OqUCT'ITb q]LT,IHIP OT N}INN T J.P'3U;
,/ orBepHyr! xplulxy l0 (puc. 8.9), cHrrb orpaxa-

renL Kp6rru(n ll, BHBepHyrb uryqep 12, cHrrr
6aqox;

/ cHrB c q nuH.qpa pe3BHoBllfi xornaK 22, AeMoH-
TupoBarb cTonopHoe Konbqo 2l, cHrTb ynopHyro
nlaii6y 20;

r '  nocref lerrHo ornlcnar ronr(arenb, ocBo6oaxih
nopl'IeuE TaIr,.I.106!I oH rlo!leficrnxeM Bo3BpaT-
Hon npyxlHbr 6 a6rruerr n3 rlunnHtpa BMecTe c
Hapyxrror-i riraHxeror:;

,/ orB€pHyB nrryqep I, BbrsrrL nopueHb 18 c BHyr-
peHHefi MaHxerofi 8, ManaHoM 5 x ynopH6rM

A--J
vl

ycrpotm: a - lryrk;

Pxc. 8.8, Ilelu! , marE{e qF
nirrp! roPMad: I - urynka fieaa-
r r ;  2 - .an(a M8;3 '  ran6a 8f :4 -
rdeq 8t5;5- uan6a 8j 6 - umrHr
3,2x12; 7 - rnaBrrln qnn!fl,rp rop'
Mo3a ! c6opet 8 - liorluo ynopqoe;
9 ' rapenka npyxnHbr (Kon6rro ! ra
rEnka B!€Ie8r c 05.91 r.. BaMeq rafi-
krlT c rlaca,toM nprM*€qlr uro-
ka l2)t l0 ' ryrxqHar tl - uat6a
yropsar;  l2 -  uroK(c05.91..) j  13 -
nare4 Ex45; 14 - nplxrm ncAdri
15 - lakra,qka nelantr; 16 - nerd6
ropMoa; l7 - ranm (no 05.91 r.):
l8 -  urok(no05.91r.)
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Ptc. 8.9. Acratx nuroro usixtrAr! rop-
vo3oB: I ' rryuepr 2- npodaaka; I - (o$qo
ynopsoei4 -  knanaH;5 -o6onMa kranaBa;6 -
npy^lEa Bo3Bparlari 7 - repxarenL n!yM-
Hrr; E - MaHxera nolrsr BE)"rpeHHrr: 9 - ma
na8 nopDH'l l0 - xp6ru(a 6aqmj 1l orpa
xar4r r(p6ruM; 12 - uryuepj 13 (orBuo
onopnoei 14' (opnyc 6aqka; 15 - rponalxa:
l6-rcpryclxuqlrpai l? - unmlka M8xlxl8;
18 nopoeHL ra8iroro Irnnrdlpa; 19'MaH-

^era 
noputsr Eapyxlarj 20 - uari6a ynop-

ra'l 2l - Konluo cronoploei 22 - kornaK 3a
urmHui: 2l - ron@rq8 nopulri 24 - raiiM
M8j 25 - B,uxa ronKarq, (a = 49,5 MM)

wade* 
wa ,

AeMonrnpoBalorue neraxn npoMr,rr!, yaiT-cnn-
priror!{, npo'reper! (BHyrpeHnx€ noBepxHocrx npo-
jly1L cxarj,Ii Bo3ayxoM), ocMorperr,, 3ep(aro rop-
Mo3Horo nnit lH/:pa n conprxeHHa, c HIM pa6oqat
notsepxHocrb nopluHr iIorxHEr 66r'r6 6e3crcAoB pxaB-
!rxf ibr!  pusoK, noreMrrenxr.  I IpoBcprrb ynpyrocrb
ts03Bparnoi i  rpyxrrHr, l :  I lpx narpy3xe -1,010,3 xrc
rxnHa npyxrrr,r rorxqa cocraBxrrl 5S MM. nonpex-

pe.r i  or ihrn xo r-
naK n ajrrolrnHreByk) fipo(narrr{y (nelaBxcxnro or co-
ciorrrr{rl 3aMerlnrr,.

C60pI{a r  raBxoro tor j rnrrrp3 nponrBo,qrrrct
B noprlxe o6parrorv pa36opI{€ u
c plrc,8.9.

nocre ycrarrosxu J,litsHr,r{ ropMo3H6rx unnxrilrpoB
sa aBroMo6[r6 x npxcoenlrHeHn, lpy6onpoloAoB nu-
ponpr{Bo!3 ranonnrrrL c crcvy xnlKocTbro n ylannrr)

Pa36opxa r c6opka
non€cr| r,rx roprro3n6rx qn,rnH.'tpoB

Ant cHxlnr KorecHbrx roprro3rrbrx qnn{H)lpoB ne-
pcjlHlrr Konec Heo6xoir'ryo:

/  orucpn)rscoe r  nrrre rhHr.rc rrnHr '  Ipyior i .  {a}-
xlxx or rraBrioro T opMol| o! o nnnufitpa K rn6-
l(xM uJ'aHraJvI;

' /  3ar€rr  orDepHyrr,  ra i iKr i  xpenxeHnr rx6xnx
InrarrroB I( (poH!neiiH,in n orcoexxHnrb rr{6-
I(ue 0rrlaHrx or ropMo3nHx llnnnrlnpouj

r '  orBepHyrb co rr tnra ropMo3a coernnnrenb-
Hyro rpy6l ty,  3arclr  orBepHylb rBa 6onra n
cr{rr6 ropMo3noi i  qrruHi lp co unra,  ro xe
] ]polcnarb f i  Ha BropoM Lqnre nepel lHero

Pnc. 8.r0. Aer.nn xone{oro qnnrHlp! ropMo3.: I - (onnas
raurxrH6rij 2 -Matsxera noputsr: I - cftpxelrb onopHrij: 4 - nop-
uer!; 5 . (on6uo nopuflri 6-ulixHAp;7 - xnarafl Bdnyc(a
Bo,rJra:  8 -  ronndeoK xnanaHa Ipenor l rHl ,d 'LHdr

!J

cHrrr, ullnrrH'qpbr co lr1oB,
Pa36opKy ropNio3lroro ullr]ltH,qpa nporr3Boxrrr, B

cncayrueM noprnKe:
cHrrb saururHr,re riorllraqo( I (puc. 8.10). BErBcpH].rb

nopurHn ,+ ux,.rrlHnpa Il3 npyxxHlbrx l(onell 5. .qcrdia
pa3o6paHHoro rooMo3rroro rorJllrH{pa rlrla'.cifl,Ho npo-
Mbrrb, ocMorperbr ycrarroBrlTr, nx npfifojll{oclb Knanb-
Heitueil pr6ore.

C6opxa Konecnrrx ropruo3HLrx ullj rri Br,lpos npo 13 Bo-
,qxrcr B o6parHorl nopr,'ll{e, yqnT6rBar cjre/(yloxtrrc pc

f lopluHn ] ]onxHbr ycra aBJrrBaTLcr Tor6r io c
Toi cropoHbr lnrnlupa, c rioropoii ofix 6Brrri Br,r-
sepHyrbr.

nepe! c6op(oii Bcc xeraru rltarcjrbrJo npoNrrrrrb B
mHp re r.{n cBe}icil ropv o rHo; ,{n-0 ho."r } i o6n}r bcxJ-
rbrrvr Bo3,tyxoM.. He nporxparb /terlLrlr Berolxbio Bo x3-
6€xaHrr€ nonajlaHurr Ha ynnorHrrorqliecr noBepxHoc-
rn l]orloltoH. Moryurx riapymnrb repMerxr{Hocrb uu-
nutInpoB.

MaHlierbr, noplrlll]l u BHyrpeuHrolo [oBepxHocT6
qrnuHrpa nepeA c6op(ori cMa3arb cBexeii ropMo3Hoii

IIpn ycraHoBXe roprxHeii B rlnjrrnAplr sx cire-
.qyer BBepHyTr, B xotEua nojlHocTbto. a 3aTe)it oT-
BepHyrl  Ha non-o6opora, hua.re nopuH He 6y-
Ayr nepeMcurarbcn B pe3b6e n 6apa6aHbr 3axir-
Hrr .  f lpu 3roi{  f lpope3B Ha onopHorl  cTepxHe nop,
rnr l t  Io,r tx l ia pacnonararbcr f laparnerbHo rr lnry

IIpx c6opFe qu{HApa Hco6xoil Mo ycraHoBurb
noplllelt6 c xotalaMn B nepBoHarranbHoe nonoxe-
Hne, I t r  t rero ner(uMr.r  y lapaM{ no onopHoMy
crepxnro ycrano8l{T6 noptr leu;  T aK. vro6u onof-
Haq noBepxHocTE cTepxHr yTonana or npoMI(I{ qll-

JI'rH,qpa Ha 7 MM,
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Pa36opxa r '  c6opl{a I {orecrroro unruH/rpa ncpc,
, l r rero ropMo3a aHaror l {qrra r l rnnHi lpy 3aIHcro rop-

3anonHe}re cncrenLr ropr\ro1fl oii ?ft rllriocrLro
n yJlarexne Bo3xy\a nr see

.qn, ianpaBXn rrupaBjrftqec(oro npnBo]t.l rop\{o-
3OB Irpfi McHrlor cnerruanr,rryrc ropt!103Hyro xn$(ocrb
"HeBa unr "Poca', xoropue nrarvo3aMeHre\,6r.

3anonHenne crc'r'clrbr u yrtaneHne Bo3Ayxa npon3-
Bo,lrrc, B sne/lyrcnlev noprtlxe:

' / ,d o.rH. b,  r . . "  i r  cre( rq Lr i  npo.p- rHH (u-
cy!eMrocrrlo, npuMepHo 80.5 r or l/3 Ao l/2 Br,r-

'/ ofstrHrfiTb (pbnnliu c oaeKoB rnanHlrx 1opMo3-
nhlx qnnxHjlpoB n 3anonHurr, llx xxAr(ocTLro to
HopManbHoro yposr le;

'/ oqncrnTr, ol nbtnx n rprsx (nananrr lirq BLrnyc
{a Borly)tr n3 (oiecHErx nllr}lHtpoB x cHrrb ra,
Illr{rrl]'re {olnaqj(x. Ha,terr, I]lltanr ,t:rq npoxx
quraHxr rulpor lpnsoAa Ha rorouxy KjranaHa
atmycra Bo3xyxa o,lHoro (nro6oro) I{oneca, a
cEo6oxHbrfi I{oneq unaHra onycrrrrb R srctinqH-

nprnylllanexxc He naxrirarr, rra leltllb
IopNro*. Kor,qa crrrr xorr 6hr oxrs lopMorHoii
6apa6ar, 'ft( Ka( iaBneHre

Pa:r6opRa x c6olxn
npuaojra ropNrorlr

/fln, cHrrnr npxBofa crorroqHoro fopMoJa Hco6,

"  
ornycrrrL 6onrbr 24 (pnc. 8.11) l (penner lnr
Kponurenrra 20 r  (yroRy cxBxHyrb Kpo l r l -
re i iH B I{pairrree nonoxcHrc.  ocr116 8 Halrxc

" 
cHrrb foproiHon 6apa6an 3anrrero npaDoro xo-
ieca. cHrf6 cronopHyro lnaii6-v. ocBo6oAnrb x
BbrBecrrpoc l]3 pasxunHoro pbrqara;

r' Bbrnonnnrr re ,{e ,leiicrsllr B ropMoJHoNr 6apa-
6aHe neBoro lioiecaj

' /  cHrr !  rpoc c ypaBrr lBakrr tcr  o porrKa 7 (no
onrr6pr 1992 rotr  B r ioHciplr{ | r r  | lpr \ rcHer-
cq I{poHlnrei i r r -ypanH!rBarcr6 :6) .  ocRo6o-

.  p r I r .  F,r . r  r \ . .u l : . , "H)rb
rpoc }{3 rranpauj ] r ror lxr  rpv6oK tr  ropMo3Hbrx

'/ clrrrb nporrrnreiiH u phlrar rrpxEona crorHoqHo-

Arr pa3Sopkri pr,r,rara flpnBo.qa srorHoqHoro rop-
Mo:ra cjlejlyer pacrrlrrrrlHroBarb n cHrrE flsnbqbi porx-
I(a rr cefiopa. cH''rb cronopHoe liorbuo n Bhr6nrb ocb
p6r'rara. 3arcr1 orBepHyrb Kr{onliy n cnqrB c pr,ruara
npl,rorHy n crepxerrb linonftx.

Pr3oSpaHHbre leranr nprBola ropr\io3a rrrlarenL-
Ho npoMbrrb B 6en3rue n ocMorpcrl,.

OcHoBHon HencnpaBnocrEro nprBo;1a rlnrercr qpe3-

NrcpHar Blrrqxra rpoca. Tpoc nolnexnr 3aMene, ecrlr
R flpo'rcccc rKcnjlyaraurin on y$nrruircr na cronL(o,

Il nrH.,ryr nopurH! x ropriro3Ha,
xx!(ocrL BLfrclrcr Hapyxy.

'/ pe3fto lraxarb rpll-nrrb pa3 na ne.qanb ropMo-
3a c r{HrepBanaMn rrexay uaxarrreu 2-3 c l ,
yaepxnBaq re/lanb R HaxaTorr noroxeHr'tH, or-
Beplryr6 Ha l /2 -  l /4 o6opora

ra neta,1f, Hitxo,urulytucr B cfic
reMe xrilriocrb BMccre c Bo3/lyxoM .uo norHoro
yf lopa rrcxarn- He ornycxaq neAarL. l {nanan

IIoBroprrr ,  r ' r r  of leparr l { } r , rnr  xax4oro xoncca.
flp,l Bbrnoirrerrlru yraraHHbu onepaunii HyxHo nepn-
o,qnqecxlr jlornBar! xn!(ocrb B nnrarenLrrLre 6aqxn
no HopManbHoro ypoDnr.

flpu HopMaft,fir,r1 3aropax Mcxxy ropilro3Hblnrr{ xo
norKa\'rn n 6apa6aHavtl r{ orcyrcrBnn
r) \a ne rb rr ,  roplrui . r  np r 'ee Ho.ot  Ic
,qorxna repcrvcrrarbcr 6ore€, qeM Ha I l0 MM. npn 3roM
lrora lojxHa ouylqarb crnbHoe conpornlrenne {orly-
ulenxe 'xccrl{ori" n€Aarn). Ecnn xen,rjrL nepeMerlaer-
ct laILnre, Ho ne,canb - xecrxrr" ro ,)ro y(a3r,rBaer
IIa yBerulrcHHbrii 3a3op \{ex,ry riojro,,lranrx r 'rop\4o3-
rrr , rMr 6apa6aHaN{x.

B :r1oM dryqac Heo6xo,rriMo npou3Bccrn nrrr,-mecrl,
pe3l(nx rcpMoxcHnii npr xErxeruu aBrorrobunr une-
pe'r co cr{opocf6ru 30 xM/.r r HecKorlb}io pe3xn)i ropMo-
xerrnr npr !BxxcHxx 3arHxr{ xoao\r.

IIPUBOA CTOqHOqHOTO TOPMO3A
perynnf ouKx Iprso/ra !cLrcpr! ! l r r r

C6olk.r py.rHoro nplrora ropMoroB Ir yc1.1rroB(a
ero Ia Jc, 'vu6 .rb npor,0u'  rcaB.f . t , , l | rorr  rocre-

I lpr  cSopKc Rcc rpylqxecr nouepxrrocr l r  npx-
Bo.cl t  (uart l  i ,  ocn n rpoc) cMa3arL rpaonrHoi i
crra3kon.

Per }jrxponxa nprBorra
crortrocfloro ropMora

IlpI' ntaBu jrBHoii per-jnnpoBKe crorrro.rHbrn ropNol
,qonxeH Harexrro yleparRar6 aBroMo6xrb Ha yXno
ne. Heo6xorrxNrocrb pery potrftr nprtsona ropr{o3a B
3f i  cnnyarauun Brr3brRacrcr,qByr l r  npl lqnH tn:

1. I,lrHocorr opnKqronnr,rx Hn|{.rir.,roK ropvo3a ra!-

2. BHrrrrBannev u ocrrSncH erlr rpoca rrprRo/ra.
PerylrrpoRltr npuBo,ra nporrBornrci{ B cre,ryroqev

' /  ycraf io!rrrr ,  aBroMo6unb Ha nolctaBKrr
ral{, qro6br 3anrrue xoleca tsparrranucL cBo6oA-

'/ y5enxrLcr llo BeII.|rHe cBo6onHoro ioja lclra-
rll ropMo3a B npaBujrr,irocrx raropos Mexxy ko-
ronI{a\rn x rop\{o3rrL,rMn 6apa6arra:'fr rroxrroro
npquota roprvroJa. Pbrqaf nprBo.qr crorHo.rHo'
ro ropr'rorr rrpu r'fov xolxeH Haxo.ur.rr6cr B
(par'iHcM HnxHev

I,IMerorcr rpr cIoco5a p€ryrxpoB(n c
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I

L HarrxeHrerpoca flyreM nepeMelqeHnq (poHuTeii-
Ha npnaoaa crorHoqHo.o TopMo3a Bnepe!. /qnr 3roro
Heo6xoAUMo ornycrurl 6onru xpemeuue rpouurefi-
Ha r(  ryHHenrc K) loBa l j  caBlrH) rb l (poHu el{H no
olanrHbrM oTBepcrr.rqM Bnepel. 3arrHyTb lBa 6onTa ,]
npoBepnrb xo! plrqara, xoa pH'rara ao
TOpMaXxBaItut xonec He IonxeH npeBLruarr, rr€rtrpe-
nrTL [terq(oB xpanoBnxa, nocne peryrlrpoB(n 60r-
rH (penneHr.rq (poHurreiiHa 3arrHyr}.

2, flpn ucnonb3oBaHxn lcei Anr,rHBr olanbHbrx or-
Bepcrf iH veercr Bo,voxHoct6 rononHxtenbHoi i  Ha-
rrxKn Tpoca n'yreM nepecTaHoBxn ypaBltnTellHoxo
pon,Ixa Ha cre,4yrouee oTBepcrne B pu.rare x noBrope-
Hxe onepaqui, y(a3aHHbrx B n. L

. XAX IIPOBEP'ITI, IICIPABHOCTb
nI,4POBAKyyMHOIO yC I{,tI,lTEJIt?
qro 6!r npoBepsrb xcrpaBHocrb rxlpoBaxyyMHo-

ro yu lrTerr HyxHo HaxaB 5-6 pa3 Ha neAan! rop-
MO3a npH Hepa6oraroureM a3nrarere, ocTaHoBxr! ne-
aanb ropMo3a B ccpelnHe ee xoAa 

'l 
3anycrxrb aBrrra-

3. He:asncuMo or ssrrxr{u rpoca xoa pa3xuMtoro
pErqara Ha rqnTe ropMo3a yBennqlllaeTcr 3a cqeT n3-
HOCa HaKTaAOX TOpMO:IHL,rX I{OIO,qOX X aATOMATUqeC-
xoro rx caBxra B cropoHy 6apa6ana.

nplr u3Hoce ropMo3Hbrx HaxnaAoK Ha 50-60% ux
rojrrluHbr u HeBo3MoxHocrx o6ecnegrTb rrboer(TnB-
HOCTb AetCTBUt TOpMO3a T0116I(0 3a CireT ylta3a}Irlllx
lbrnle perynrpolok cJrenyeT nepecraBrTL pacnopH6le
nnaqKlr o6onx TopMo3oB Ba 60rblnuil pa3Mep, Ecrn
nocne nepecrairoBKj nraHox ropMoxeH e npoxcxoar,rr
npx nepeMeuteHul{ p6rqala Ha ]lBa-Tpn 4enqxa, Heo6-
xoanMo nepeperyrr{poBaTB TopMo3 (ocna6nTL HaTD(-
r{y rpoca) c noMoutEro (poHurTeiiHa plrqara r.uu ncpe-
cTaHoB(n ponr,lKa-ypaBHnr€rrr.

rerb. npn ucnpaBrroM ycujrr,rTere nelanb nocre nyc-
Ka A!lrarerlt lonxHa npoAByHyTLcr Bnep€A. Ecnu
3TO[O He nponcxoafiT, creayer npoBepliT6 repMern,r-
nocT! no,qcoelxHeHur uJIaHra ( lnyclrrroMy r(oJIJIe(-
TOpy asrraTenr n, npx Heo6xo!r,tMocrH, ycrparr.rrr

f I4APOBAKyyMHbIR yCUJII4TRIIb TOPMO3OB
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Prc. E.t2. frrlnolrryyMBsn ycLx,tr6 roprrc
3Dr: l - larjka M6j 2-dai6a6Ii 3 - dloqan(a
yxnomrren6Ear; 4 - Bryn(a HanpaB$lorrarj 5 -
Mas|€rai 6 - Bryn& pactroP
n{ 7- (ofuuo sonopsoq E - naii6a ynopHar nop,
unri 9 - uan6a l5: l0- Manau o6parnHnt I I - Kop
nyo rqpaBrlqe.{ofo uulEApa; 12 - uafioa yn-
iofrlrenLsari l3 - nopueELi 14 - Madx.ra nopu-
Hri 15 repxarenb npyxuHri 16 - npyxHEar l7 -
myqep rt,4pauretr(o.o uroMr,rpa; l8 - uai6a 22j
19 - Bryrru pacnopfiar; 20 - BryrM sanpaEnrb,
rqd nopu$ cnelruero MexaH,3Maj 2l -nraonsa
(pennenr BrrnH ranpa.rio'leni 22 - Buqr M6i
2l .ulaoparM! qeffqero MeiaHBua: 24 - ftpxa-
renLflpyxuHb' Bd,rynHoro Orn6rpar 25 - BrmM6;
26 npy*xHd rpenreHrr Bor,rJUHo.o dxxhrpa.
27 -  xpBrura BouyuHoro{Dd6,pa.18 -ONhrf  e3
nyu'{Hni  29 -  npyxrHa MdnaHa, l0 -  rarra M4r
3l - uar]6a 4,!j l2 - oanan fMocgeFHlrnj 33
xpdo(a cnelrurero MexasnNa: 34 - ruan6!; 35
myuep; 36 ' (tunan BaqlMu6lnnr 17 - qan6a.rn
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ua 130 Mv); 46 -
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pai47 -6onr M6i48 urii6d npyxxru uaxlyrrEo
.o noprHrr 49 - (opnyc BartryMlo.o {rnrnrpa:
50 na;6a 8j 51 60rr MEj 52 - nptxxua nopuHt
BakyyMdo.o qnr{8apa

Taqnuad 8.2
Bo3MoxsHe €ucopaBHocrn ropMo3os

npxcnra HactrpaBHoar
Orlr$re tunHom xoru trersq

Pa36yxaHre Malxsr rnaBHBrx uunBlpoB {3-3a qptrMcts€qut
xrrkodrlecoors4oBybuer Map(tr, Mnncqe E {r!(ocr!
6$rrfla, xepocrsa ux MrrepanlHex Maceni

npov6rr! arryprrlo Bcro cficreut ruponprBonri
3aM€nxr6 noBpexaensre penuoBrr€ leran! i xtr!(oo!:

3aelarrr nopNE rc-3a seKaqeflBeHtsoii xmtromr. 3arpc}enre n ocrcrurL , ntdrreafu Bcbctrcreyy rrrponplForai

3aelaHre Bo srynk x nelutri orcoearrnr6. 3aqrcrur6 pa?beprKor orBepcrre 3rtrru riu,
4ir pa6osar noBepxEo.r6 3tsacrrer6tso noBp€rqedd, Jave,

sHanb {ru' orB€pfrr trepqeraHxr xr.u(ocr! B riaBHov u{rqan-
pe nepeNpLrr6r u3-3a rcnpaBnn6Hot pefynsloB& donoxeHM

orperynupoBarb nonoxcBre neldu rax, {ro6H (oxeuron(are
m B conpq(ocso8esx! c nopofleM N., 3a3op 0.1 0.9 Mv

Up, rop{oxeHx{ trerur on}cs..rcc np{ reftor f,!^r'ntr
IloBpe*ler,e Maflxer rraBloro uur!,rpa ropMo3a ((poMe eaHen
Mdnx.l! nopusr nononr repeAE xropMo3oB)i

rrMedrE irasxerLr, rpoEpm6. s{ rs 3ayceHqeB, &epoxoBaro
@ r panoBrr na 3epnue {nru{_qpa, nloKacaE rco cno€My:

yresxa xxI(oon rc coe!trHeEtrn; noArttsrr6 coenuaefl n nF! Heo6roaqMosr 3aiteur!
HoBLTM' nospo(resHde nerdrrj nDoraqirb crcrMvt

F€qra xulkocrn qep$Matsxeu !opln!e! xoneeux qursaposi 3aMeHrrb MaHxqd r 3a'rrdrnre KonnaM 3 cnyqae !x noBpex-
ono/lo( orfopMo3Eoa xrr(ocrr.

yreqra xtr!(ocrr 13 .!6Mx unaHroE: 3areMr! noBpex!4llri rrSMii uraHr tr rDosacarEcr@Mv:
rerr@aroctslrii ypoBeAB xr!socrr B 5acrc 3anHr6 ropijo3dyo xnrrKo6 ao ropMdbro.o yposHr,

nDrMcqfi MAxoq6 D€fi oMello8asion MaDKH
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IlpodotrceHue matuu\ht 8.2
llpncnn. {e{cnpaDHGrx

I.Iln ropnu*eHrtr mtror! onlcraercr {. serncrF} 6crLu}b {d e Da6oqn xoA
HurqHL Bor/ryrr' B ropMorHot !rdevei vnurr! 8o3ryx s3 cucreM! .poraq(oni
orcyrosle xxrkoL-r( ! nsrarsuHoM oaqKej aotnrb roPvo3syb xL!(@r, npn ueo6xolnMocrtr npoMear!

f,oBperucrre Pe,THUBU\ vdHxci rndBHUx uurHrpos ropMorosj
cpe3Meptroe otueMear leoopMaunr rrbxxx uarrob rc-3a
xeMqmBekHslx uFaE.oB;

eMeE rh rroxne uaHM HoBbrM! n rpo(aqar6 c&creMy;

Eap)ueHtre P€rynnpoBM roftarefi no!@rj orFryrrposaB norox.Hre re!d! r3(, qtu-6r Roreu ronxare-
ir B coflprkocrorcMrc noDOHeM n{e"q uoD0.3-0.9 vMi

reDroBoe pdcolpeMe ropvosHux 6apa6asoB Bserdsre neperp€- oxra.crr6 ropMo3Flre 6apa6a!6r, npoiepME Op((q{oE re
tsa(na!&r r Paooeyb noBepxHoo! 6apa6aHoBj 3aLteslrt
noBperu€qHBre adlar!

y Eextr{e[[@ ]c[r{e {. ne,rur nDx rop[roxeHrf,
Pa36yxaHue perllo8dx yaExer r!3a dpxMexexur xr,r(od!
H€cooDercrEyoqero kqecrBa nnr m-3a nonamsrr kepocxHal
6eH3rH.. vlHepan5ldx Maan (3ro Moxer D6lrBar6ipeBre
apurrroeHrixaMalo()

npov6n! Tt]Iarer6Ho cqcrcMy- 3a!esur6 noBpexretsdre
p4rsoBbte letanx u ropMo3Hyb xsaxoc$: npoxaqaD cxdeM.

Helocr:rosfl sr rdd€sxuuo
v.ecxa ropvo,Hor al , l |oor Hi  KoiccHrrx uMxHupos IlpoM6nE optrutroHu6re Haua!(! ra ropMo3s6rx xoxoutrrx,

ropMorH'e 6apa6aH!r, rpoBep,r6 xox€Hre urnuHApuj
saMeH{rE rospe*iaeE bre no

CaDm r BBr role€os
Hacano pa3pyueHlr kr.eBo.o coc seHu ropMcHot namnq(!

Crdoe refi{une mreft o
BrrrrtrBaHle ! cna6neBre rpoca npDorar Orye.ytupoBarE larrxeHxe r poca (cM pa3rer "I]prDo!

cro'tsoqHo.o ropnosa ):
n3(oc Oprr(uroulLrx x&!a!o( ropMo3a 3arqrx kolec Er 50%t nePecraBlr6 plcnoprryo nxaE(y Ha 6orLunn pa3Mep nnx

"rHoc 
oDepoxr B pasxrMHoLr plBafe, r3noc cavorop'safd. B

natBue n Dr.nopsoir nnanw
HeDa[roM.DBo. roDnoxf nne (@a

Coc(oqlr rpoc c poir4 n 3!(rusM Mexly l)on!(oi ! nre(or ycrhHo8urBrpoc {a ponm pLNa.a rop oi.i

nep{(o!M rDoc slyrsere ycrpannrr treDetrDycn 3. H {c rDoca
Ap€oe$aace pahf,MHoe D

firHoueH ynnorHhenb Ha urexei 3aMcHxr! yriorHnren!i
torrHyna @rrxEd npYxrsa

Crvoff ponrtubHe onycxrue !! ar.a nt rdoce.o nonoxc&
Cvcncr 3y6 co5aq{r.Ipoucxoinr ec rpocKu63lBasxe no 3aMeHmb@6aqry Hnn puca. s c6ope

Janoc Err y&n r3m!@M{ D.eDo{r nDn roD[loxeH{tr
yrec& roplo3soi xnl(oflr B orloM nr KonecHdx rmnuHlpoB; YoasoBtrr6 !pnqtsHy yreqk

flsrl laHxeEr x npokdcarE crqeMyl
(oppo3tr, tsa (poMxax korecffofo urntra/lDa roDvo3osi y,cnrrr6 xoppo3rb u 3aveH(rb 3ar4mrt (onnaqo(i
3ae!a!re lopuE KarecEofo uuqtslpa ropMo3o8t npo*p{rb troBpexaessld koneffrn unnxr4. np! rco6xo/rr-

3acopeMe rr6Koro u.Hrar 3aMetsrr6 r{6ft{n ualrj npoqrcrsr! ero ! npomqarL

3aflfloDrBaHre n.rEron rovoxr Bia silrrtrsd lnr 3acoDeEM
npm.pMxBnr{e sore rouo6ur rr xolrt np{ qrrur€xf,oi rcAdr roD}ro3r

nopuer! ropMcEoro urrxlspa xonnodhrc BB€pnyr no p6!6e B ODepts,Th roprx€n6 Ha nor-o6opora;

cDHB ffaoaaok roDMo:rai
ecopeHre (o netscaqroHroro orBeDqxri npoercmrr ( rpoKqarL crgreMy;
p86yx.tsrern! cuerBalre p*lHoBDrx udcxer B3a nonalaqlt
B x.!(ocr5 xepocnia, 6cBnqa, M(HepuBsHx Ma.d k r. !.i

rurdre"lt6tso nPoMmB &b cscieMy, 3aMexmr pcausoBBe
,rerarn n roDrrolHyr xnrKo

dld6neHne ax nonoMKa nrrHoi npyxxHU xonoAok ropvoros. raMerrr6 fr 4xByb nptquali;
orcyrrBle cBoturHoro xola rerux ropMo3a; orp.rynspoBarB noroxeHre relur rar. qro6u (oHeq rorkare

rr B corpr(ocqosdn! c noprqeM lM€r 0.3 - 0.9 MM;
r.eftHxe nopuHr rrasHux urnrHipoB lopvora nPoBeplG rraBsde ulrrHrp' ropMoe, sveHrrr noprredL,
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laaea IX
SJIEKTPOOEOPYNOBAHI4E

3jre(rpo06opynoBaHre aBroMo6unei: i  " , [yA3"
Bhrno.rHeHo ro onHonfoBoaHoi i  (xeve: otpr{ua-
renbHrle BLIBoI {cToqHr{xot u noTpc6nreref i
3n€krpur lecr ion ?Heprf i f i  coeAnHeHLr c r iopnycor{
aBroMo6nrr "Maccoi i " ,  I {oropa{ Bbrno, l r rer  OyH-
r] I I l r {  Broporo npoBoAa. 3nexrpoo6opyAoBaHxe

aBToMo6xnr 3arqnqerro f inaBr{nMrl  npeAoxpaHx-

DHtlranne: npe{. !e.  , re\r  1a\rcH,r  I  b cropesurHir  npe-
noxpaHnrerb o6'3arerr,Ho BtrrcHnre npuqnrry ero cro-
paHnq. Hcucnpa3trocrl, 3nc(rpoo6opyAoBaHur voxeT
np recr{ x cepBe3HLrM nocrenc-rBnrMl

AKKYI,IYNSTOPHAS EATAPE{
Ha arroMo6nrrx IyA3 npnMeHrercq axxyMy-

nrropHar 6araper 6CT-55. Bo3MoxHo nprMeHe-
Hxc aKXyMynrT opHoi i  6arapex c aHarorn'{rrBrMx
xapal{repncrr ikaMn pa3ruqHr,rx OrpM rpou38o) ' l t r -

Td6iu4a 9.1
TexHnq€ckaq xapaftrepocrur€ 6arapen 6CT-55

P{c. 9.1. Cxera rre$pc
o6opvnoBctrtrr aBroN06rni
,qyA3-969V: I yMrarent
no8opoLa 6o(oBoirj 2 $o,
nlpr trepelrrii neurJi-rr 3
erpa: 4 - naHerh coe;rtrHn-
ren6rae: 5 - dosapB nepe-
nvtrn npaDbrii; 6- axxyMym-
ror,Ha, 6!rrper; 7 - Elrkno
carer l  MaccLai8-cBeca
3axlraHnrr 9 - pacnpe! u-
ren6 raxrrznrri I u oapeP;
ll 6nokrprloxpawreneni
l2 - {(o!(a 3BykoBoro cr.-
Hanai l:l - cnrH.r 3By(oBoni
r+ lePec@carerE cBerai
l5 nartra nox(anorHae:
lb B6lkxoqaror! aFpnn-
sox cnrHar/3aqnr ropMo
3oBi17 pereaBaprnrojlcrr
Fanmlurn ropMoroB: l8
pere uxroeets!, craPrepai
19 - penc 6noMpoBtuj 20 -
perynqrop Hanprxerdrj 2l -
rartu{a 3axtrraHrri 22 - re-
HeFropi 23 - raHerh coen,-
Hnte.lLHasj 24 raMna c!r-
Haxxsarrru rcnpasrocrtr
ropvoro8: 25 creuooMhF
Baref,6i ?6 - oeMoo{lcrx-
ra'Lj 2? -rrExp6rsaxl6rt !e-
peKnocarenbj 28 !6rbrbca-
tenh alapnnsot cx.Hanrra-
!!r: 29 - (oHrpor6uar raM-
na t(a3areret  no!o!ora:
10, :ll. l.l - npe,roxpaB"rqq
nnar$e 6 A: 12 pdrej,le-
PbrMref, b tQ3ardr noBoPo-
rolil3 - urencer6Ha, po3{
( . ;  35 3aMo{ 3axmasrr i
36.55 nperoxpaHtr@r,rcn

I HYT{HO IU 3APqXATI, TIOBYI{)
AK'tYMYIqTOPHYK) BATAPf, IO?
B H,rcrorlqee BpcMr Bce a(xyMynrropHbre 6arapex

B;rnyc(atorcr B cyxo3aprxenrroM rcno:rsenuu. 3ro
3Ha,rrr, qro Anr nprBelenxr ra(oir 6arapen B pa6o-
qee cocTorHne aocTaTottHo 3ajrrTl rne(Tporxr nnoTHo-
crr,ro Ha 0,02 r/cur lrexrue sncnnyaraquoHHon Alt
AaHHoro Krnnaruqecxoro norca ll .rcps 20 MuHyr. B
reqeHre (oropErx npolrcxoAnr npoDfir(a nracruH, 5a-
raper roroBa ( r(cnnyarauun.

Ho, eo]n akkyNrynrropHar 6araper npocrorra B cy-
xoM BxAe 6ojree roAa, ce Hyxrro 3:-r11116 )xcxrponrroM
Hoplltanr,Hor:i nrorrrocrfi, 3areu, ne parrec rcM qcp 20
Mr{Hyr, ll He ro3xe! qeM vcpca 2 qaca, }reo6xolnMo npo-
nBecrrr 3aMcp nnorHoc re(rponnra. Ecnr rlronrocrL

HoMnIdEHa, er(ocrL npr 2o{acoBoM pexnMe
p13p,!a n rcunepa rype 3ic(rpon! m 25'C a xaqare

55

Pa3pusi, clia ro(a np! 20 lacoBoM tcxNrc , ! t

rarprjrBar cna ro(a nP! c.aFeproM pe^xr'e
n rewep.r! pe Jf,exrpon{ra 18"C, A

255

t l

20



ft ae a I X. 3n exmpooS oryno 6oH ue tt9

cHl.rr;acb He 6oree qe\r Ha 0,03 r/cMr, ro 6araper roro-
Ba I{ 3r{cnnyarar{[x. Ecnn mroTHocr! notflj3nrac! 6(),
nee t{eM rra 0103 r/cMr, ro 6araperc cneAycT nonknro\uTr,
n 3aprlnoMy ycrpoiicrBy x 3aprxarE roroM paBHbN 0,1
enrocrri 6arapen ro rex nop, rloKa He 6yaer 6ypHoro
BBureleHnr ra3oB ((nneHrl') r nrorHocrb iie noAnliMer-
cr !o Hop^{anlHot (&1r pernoloB c yMepcHHbrNr KlnNra-
'to\t 1.27-1,29 r/cMr)- nocne rroro ax(yMynrrop NoxHo
ycraHaBrnBarb rra aBToMo6fitb.

. KAK YMtrHI'IIJI4TL CA}IOPA3P'I AKKYMY.
JIICTOPHO'{ 6ATAPEI'I?

CaMopa3pq,t cquraercr noBLrlUeHHHM, eciln na:1e-
Hn€ eMltocrn 6arapcx npeBbruaer 2%, B cyrxr.

fipn'rxHaMu noBlrrneHHoro car{opa3pr,qa rBrrror-

-  )  re,rrr  roKanonoBep\Ioc t /  6a 'apf l l .  
( \ {oec,rHo;

npoucsce 3(cirnyaTauxr;
- 3Arpr3'rcfi xe 3retrpornra nocropoHHlrMn lrprMc-

- xpaHeHne 6araper npr] Bhrcoxrx rcMneparypax.
Ans npenynpexneHnr Ir yMeHluennr noBr,rnrerrHo-

f^ ( t rvop.dDrra y,c i rhr  r rhr Hco6xo0 !ro:
- colepxaTb 6araperc B LrncroTe, lnrr qero nocre

Kaxloro 3apq,qa. a raKxc R cnylrae npol lBaHnt

' rerr lorxrd Ha noBcp\Hocrb 6arafer.  xar{r6rn ta,
o613arenbHo npornparr  Kpbr l r l I {y af tnyMyrrropa,

crenxu Kopnyca 6arap€u, cHavara qncroii cyxoii Bc
rou o, 3areM Berorxbro, cMorrenHoii B l0% pacrBope
Hhrxarbrprroro (nlrprr  Hnl l  I (a rbu I IposrI Iot
cor:It L rIocne qero nporepeTL noB€pxHocr! Berornbro,
rvo'r(Hhoi i  Boaoi  H dc)\o tsbr icperb !  lc ion ()rot

-  Hf ron) iKrrb fneul  H B r  cpMerr i f ipytourcr l
r racrnxe! lak KaK trepe3 Hnx 3neKTporrT npoHn-
(aeT Ha creH(u I topnyca a yseruqnaaer caMo-

- npxM€HrTb gnq n3roToBneHur 3n€KponuTa rojl!-
I{o !r{cTy}o cepEyro fixcroTy n ;I'cT nltpoBaHHyro
BoIy. flpr noBrJrneHun reM8eparypLr or{pyxaplqero
Bo3ryxa caNtopa3prn yBernquBaercr, a npn reMnepa-
rypc ?ne$porxra ooc r llrxe - npaxrnq€cnn npeKpa-
u]aeTct.

I KAK IIPABI,IJIIHO XPAHHTI, AXKYMYI.S-
TOPHYIO FATAPEX)?

A(rqMynrropHbre 6arapex MoxHo xpaHxrE B cyr(oNr
BH.lC f i  npirBe reHrrbrMx B pd6o,tcc rol iorHre.

Cyxnc 6arapeu naao xpaHn, 6 B cyxoM noMerreH,rr
c re\tncparypoii or -40 !o +60oC B BopruKanbHoM no,
noxcHnn (npd6KaNn Blepx). npo6Ku c ynxorHnren!-
nr,rMx rrpoxnaaKaMn aonxlrBr 6Blrb nilorHo 3aBepHy-
rLI. BBIBo/'ll.'t. x nepe:!rbrqxn AonxHLr 6Brr! cMa3aHBr roH-
I{l!!r clroe\l lioHccpBaunoHHot cMa3r(r, HanprMep. rex-
Hnqecxr\I BarettHoM.

.E:-,

J9 JIJ

f

n

noBon 20 Ai l7 - rarcrx nan-
neHxr Macra: 18 -,rarc!( reM-
neparlpbr Ma.na; 19 - ](arl
rcn!laBresrrt 40 naNna oc-
Beurerrrr yxa3lrenr /]aBf, eHnri
4r ynsarenbreMneParyPbt
vlcnai ,12 - ra!fla ocBeueHnt
yxa3arcrr rcMncparypr Mac-
nd:4l - narna o.BerleHnq cnr-
Aorerpa; 4.1- cnuaoMerp; 45 '
(oHrpo$sar ,rMnr Bso!e
E r aarE8ero cBer. Qap: 46
BBrurocareir Oompr 3a!nero
ioaa; ,1r  -  +oHapb r lAHero
xo!.; 43 - narqu{ l(asAreat
ypossr ronrusaj 49 fuMna
oc3c0ets!r y(a3areff ypoBHt
ronnqBai 50 - y(a3arcr! yDou-
Hr roflntroaj 51
ur€trr aMnepMerpai 52 - arr
tepverp; 5l - Bhrurqaren6
cn Hdra roproxeHlr; 5,1 - Bb!
3o) ( FreMNe xeF{xbcatef,t
oron!1orlsot ycranoBMi 56 -
OoH.!6 ocBeqelrr caroHai 57

OoHrph 3arrHxtii 58 - diosapL
o$erueH6 io ePHoro 3Ea(at
59 npeaoxpr!!rer6 3.5 A

30 i . .L.,€#
r.-d{
l l

n

T
-J
-J
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Earap€x c anexrpofinroM Mor,'T xpaRxr6cr B rloMe-
ueHxu c reMneparypdfi or -40 ao +45"C, Ho reMn€pa-
rypa, or 0 Ao +5oC Hau6oree no.qxoafiqar-

Ilepe.q ycralroBxoii axryMyrrropHoii 6arapeu
Ha xpaHeHr,re Heo6xoArMo IrpoII3BecTIt rakne ofle-
pauxr:

- 6arapelo norxocrrro 3aprAxrr r ycraxoBlrl ypo-
BeH! 3rexTpo.r1xra lla 10-15 MM BBrrle BepxHux (poMox
cenapaTopoB, a a;rr baTapei, uMerorlfix 3aJrrrBHy]o
ropnoBnBy (Ty6yc) - !o rrrxHero xpar orsepirflrr B ry-
6yce:

- BBepHyr6 rlpo6Kr B anKytyrrrropu, npeABapx-
TeILHO fi poql{C rB AeH',rJlr9qnoHHr,re oTBepcTxq;

- noBepxHocrb 6arapell TqarsrbHo HeiiTpaJrx3oBaTr,
lo'ld pacrBopoM I{anbqrjrl poBanHoi:i coAu u:ru 10%
pscrBopoM rraluaTdpHoro cnripra, npoTepeT6 BeTo-
urt to, criloqeHno B Bo]]e u Blrreperb lracyxo;

-  BbtBorLr l , l  nepevbrqKx r( tnM oHr olKpb bt)oqf ic-
T,{Tb or oKr'rcnoB (6eroro rrrn 3eJeHoro uBe?a) n cMa-
3arr, ToHkxnl ciroeM cMa3(t.

Ptrc. 9.2. Cxcrr rncnDo-
o6oprnos!trrr aBroMo6dt
JlyA3r 302: 1 - ykiar er6 nono-
pora 6o(oBoti: - troroapr!(i
3 - Oapri 4 - ndkenl coclMu-
rcnlHrrr 5 - r[rqxx yxn]aren,
IIl'BreM, Nac'!: o -;ltrq!( ykr,
lrexr r euetarypLri 7 cxr iar.r
3ly(odoiij ll - re[ctrropt 9 -
Ie(rpoABlr !Eisr . !1u rrropr
pruurrofai 1! rrtMoBLrf,rH!
carorLtr exrpo,]8l!i Hr De'nn-
nFop.ril I onp I eti l2 - TexrporBuhrerb
crexrooMrrldrerri l:l ' 6io( nperroxpdHx,
reret: 1.1- lldrcqN-p.tcrip.renme$. I i - cse-
!a 3a^,fnH!r: r rr - xotr'Mtrr.rop rjenpon-
r6d: l? - npe^oxplrnreib rlraD(nr'i 16A:
l3 - 3neNrponurraretu cr*roocnqrr.nq:
l9 - nawa no,uunorHac;:{} - & ryr,M tra-
xr.aHnr: 2l - SoHdp6 ocueurennr x!6rs6':
22 - u!rpoBbr$b{arerL: ?j - MaDanyex-
rpour.xrl turn: 24 - 6tro( ynpddreue iko-
Folanlpa; :5 - perc BxniolesMBekru-
lopd oronnrcrr::6 - pderftd: l? - pore
bcnocerrrflaprepai 28 - Pore 8elDcenlq
du H.!qr3aunr lcnPasroLrn ropvo nrot cn-
fcMEri 29 rnN |o]rsxrdrerl ealrrlrrro-
pa ororufelr;-ju - nepesocarcn! *rr!,
rrropa oronure,rri 3l - npe/roxpd rd6
rennoBon 7,54: 32 BrnbcaE,b daplx-
Hofo oGureE r r o$e!r*M Dsar npr-
ooFoBj r-r p€relpepbrBarenL raMn6r crr,
Hdxlaurn B('ro$n'r pylHoro rolN.ra:
14 - naNna o$cueHrr arnrepMerpli 35 -
rMnepMspi 36 - raMra ctr a-
r!3.q!x,crpaBnoon ropMo
3ob komponLrari 37 ' ykr3a-
N! lpoB8rronrnB.l 18 -,raF
rr ocBelrenrr yxatrrrer{ yPoB
E ron,rrBaj 39 - BLrubqa'.drb
dmda ropMoxese (qonff-
Han): , r0 -  npc,roxpastsren6
qraBMJi 6A: 4l ' pere'npeptf
8.rqE y(a3ardeu noBoporoB:
4r - (odrporbHar r$!a BkJb-
qenrr aan6Eero cBei! oapr 43 -
naMxa ocBeuredlr cnlr.uoMopa; 44 , cnq-
.qoMqp; 45 - (otsrponBlar xaM@ lra3are-
neir roBopoloB; 46 - nlMna cBeueHnr yka,
3aMt reMteparyplr; 47 yka3am! ftM-
neparypu osaxlaouen x4qkootri 4E -
naMoa@BeureHlrykarardrralneer;49

yk3arenb laqen, Macnar 50 - raMn,
c!.Hturra!{r suoq$r, pnqoro ropMo-

Ilpoucpxy yporua u rr:roruocru 3nexrpoxnra, ao-
ntBKy ,qncTrur&rpoBaHHoi Bo4!r u npn Heo6xoanMoc-
T,r noA3aprAxy Heo6xoAnMo npoBoAliTr, q€pe3 1 Mecrrl,
Eoru TeMn€parypa xpaHeBxr He slrue +lsoc, To npo-
Bepxy MoxHo npoBoa[T] qep€32recrqa. He aonycxarr,
xpaHeE r cnrbHo pa3prxeHHoi 6arapeH nplr reMne-
parype nHxe Ooc.

r B qEM IIPO'BI'ETC{ II qEM MOXET
66ITI, BLI3BAHA CYJII,@ATAUI-|S
TNACTIIH AI{KYMYJ'I'TOPHO'I 6ATAPEI,I?
Cy:rt0ararruq nnacrrrH (3nenrpoIoB) annyMynr-

TopHorl 6aTapex - norBreHtc fia floB€px
TfiH cnor cynLoara cBHHqa (6enoro uBeTa) - Bo3Hnna,
eT B pfiynbrdre HenpirB'llbHoro !\oAa Ja 6aTape(ii no
nprqxHaM:

- 6onrruoro pa:plaa;
- IrnTerbHoro Haxoxlenur 6aTapcfi r pc3pr,rieri-

- cncreMa l ltqecKoro Heao3aptla;
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- rlr3xoro ypoBHt 9reKrpolrra (Hxxe BepxHero
xpar nJracrxH);

- np MeHeHue ?nexrponura 6o,1ee BLrco|(oI rroTHo-
cT,,I. VeM flpeaJcMorp€HHonlr Knxva fl,'iecKH\ yc:roB'rn:

- BBICOKOT TeMleparypbr 3nexrponrfa;
- llonr,rBKH B aKKyMynrTop 3reffporfira BMecro ar.{'

cTrinnupoBaHHot Bo!EIl
- 3aJIrBKfi 6aTapeH 9re(Tpot]rToM, 3arpt3HeHHEIM

npuMecrMli, BcteacTBDe npr,IMeHeHIt HeIlI,IcTriJlJIltpo-
BaHHori BoAbr, rp'3Hoii nocyAEr.

Cyaroarauaa n:racrrru xapar{repn3yercr crelym-

- ra3oBbtaereHte HaqIIHaeTcq 3HaqETejrrfio paHlrlle,
qeM y ncnpaBFbrx aKrwyrrrropoB (Hepen(o ra3oBbra€-
JIeHfie HaqnHaercr npv BxrroqeHlru aKKyMyrrTopa Ha
3apta);

- Hanprxelr{e axxyMyrrTopa cxrHara ,qepxxTct
[oBb]rxeHHbrM, 3aTeM noBlrruaeTc, oqeHb MeaIeHHo, a
B XOHTIe 3aprAa CHuxaeTcr Haxe EopMEr;

- npu xoHTponlHoM pa3prne 6araper orlaer eMxocG
3HarIUTeJrlIlo MeHBUe HODMtr.

T KAK YCTPAHIITF CYJILOATAUI-Irc?
Lrtr,rMri npr,r3Ha(aM[: An9 ycrpaHeHns cynbQaraq[! a(xyMynrrTopHyro

- npB 3apqAKe 66rcrpo DoBr,ruaercr reMneparypa 6arapero HyxHo pa3prlnrb roxoM 2o-.racoBoro pe-
Yexrponnra; xuMa (Arr 6CT-55 roK 2o-.racoBoro pa3prAa paBeH

- rnorHocrs 3remponnra noqrn He noBBrrraercr rllx 2,75 A) .qo HanpsxeHrq 1,75 B. 3areM x3 ar(r(yMynr-
noBtl[taerct oqeg] Me4tSgHo; TOpa BHIIST! 3jrer{Tponi{T Il npoMblTr, ero aHcTI,lJUlIi-

3a; 5l - .d(1(Earet6 ;Bapriisoii crrHanFaunri 52 - Bbrupcdrenb Maccr":5J - oarapex axryMynrropsari 54 - sdM@caruE aBaplt-
lot cn.trur3aunn ropMooB; 55 - B6r&rpeaM6 SoMpr 3arHero xo.ua: 56 - SoHapb 3r'.!!dj 5? ' OoEipr 3a.u!ero xoaa; 58 B6rMpeaM6
raMtui cuBdtrlqnu BMpqesxr pyqHoro ropMo3aj 59 nepesovardB rpexpularulni 60 ' {Hofta 3ByKoBo, o cnrduai 6l - lareux
y(darerr FoBHe rornrBa;62 - iaMo( saxr'2Hu4 63 'ooHapL oseLed{e tsoMepHoro 3Haka

)I{ - xaqruni Kc -



poBaHHoir Boroii. IIocne nporrr,rBlr, R ar{nyNryrrrop
3arlu rb llrcrnnnupo BaHHyro Boxy n tlepe3 I qac Dxnro-
\urb H,l3aprany ror{oN 3 A. 3apra npouolurr, jlo no,
cTorHcTBa njtoTHocTu :)tcl(TponnTa n rJanprxcHuq
Ha orAeftHBrx aKXyMynrTopax B rerreHDc qaca. floc-
,e 3aprla loBecr nnorf iocTL 3n€xTpotr i ra Io
1.27i0.  I  r /cv-n)rev rorIBhrreKrpor ra n16rHo-
crbro 1,4 r/cMr r npoBecrH noHrponErrr,rfi pa3pr! 20-

I-EH EPATOP
Ha lrnrarene ycraHoBnes reHeparop neper{eHHo-

ro ror{a rnna f,501 fijllr f-502 (pnc. 9.3), Bpencr.aBjr-
Iirrrnii co6oii rpex4a3Hyro uecrnnomocrrylo rJrelirpr.r-
ileckyro Maunny c :JieKrpova rrTHl,tM Bo36yxaennev
r Bcrpoennr,rM BrrnpqMnrenlHr,lM 6noKoM EBr-2A
(8310), coe)rrHcHHbrMn B rpcxlblHyro NrocroByro cxe-
My,q8yxnoiynepno,qHoro BbrnprMxrerr. feHeparop B
pa3o6paHHoM Br.!n€ no(a3aH Ha pnc. 9-4.

BKnroqeHne reHeparopa B o6uyB cxeMy 3nc(rpo-
o6opyAoBaHHr rror{a3aHo Ha pnc. 9.5-

Tatuu4a 9.2
T€xHr.r€cKar xapanrepncrnxa refieparopa I-502A

Hanpa&reHne tspnu€Hut

HoMxHdrbHot H3nnqh,cHue. B t2
MJrc MrxhHia crnJ roNa. A t0
Hacan6Hoe {!.ro oooporoB BG6y4reH,r B rnnrrry_ npx
ForopoM nocrrrafl cr Ha|Iprxcrxe sa srer{Max 12,5 B npB
rekueparype oxpvxroDrefo Bo3ayxa l0'c. o6/M{!:
npr ro(e Harp!rrnj  paF nM Hvrtu,  H.oonr 1:00
Ipr  rn(e r iJrp!}r  20 A. He nonec

rr ,Dorood_o0A 3 7i00
4,5\6\  1

Ycffre npHArMd uKror.  fc 250161J

l repeaarolHoe orHouets{c 0
Dana k u(rDy reseDaropa

npo8epKa pa6orbr reseparopa na aBroMo6nne
HexcnpaBHocrr, reHeparopa Ha aBroMo6rne onpe-

aerrercr no cne,qyDqnM npr3Ha(aM:
l .  Iocne 3arycka lBurareirr  H€ racner 

' (oHr-ponblrar naMna na uuT(c nprr6opoB.
2. KoHrporbHaq na\rna racHer roribr{o Ha noB}r-

rucnHr,rx o6oporax ABrfaTenr.

122 ARnoaonnitLtth t'I!A3',: !.mpoitcm6o, pa6oma, nemuaec|oe o6c",t)Jrtr6.tHrrc
-

qacoBbrM pexxrroM. Ec r 3a BpcNrq pa3prra 6arapefl
or.qaer \reHBme 751l, noMuHarbHoii eMr{ocrn, onepa-
unlo 3apraa rJ pa3praa troBroprlrb. Ecn noc"re npo-
BeleHur rpex rar{nx rtrr!1oB 6araper 6yler oraaBarr,
He MeHee 75% napaHrr{poBarrHoii eMKocTnj 6aTapc}o
MoxHo rr(cnJlyaTrpo!ar6, B npoTxiHov cnyqae oHa
,ror lcaxr KJnrrarr-Hov) pevo t)  B cnerrxalL oi i
vacTepcfiou xnfi 3aMeH€.

(Jryl\J-.,oylvu
3. A(Kyivynqropnar 6araper pa3prxaercq r1p e3Ae

c Br,rrirrct{eHH;rMr no1.pcSxrenrMn frexrporHeprnx
(Oapbr, oronnrenE, creKnoo.rucrnren! r np.).

4. IloBlrrucHHoMy MexaFrecxoMy uyNry npr pa6o-

A:u onpeaarerrxa npu.rJrH Heucnpaunocrrr renepa-
ropai He cHnMaq ero c aBroMo6nrr. crenyer npoAenarr,
creayroqH€ onepaqlr:

" 
orcoeAlinurr uryHroBoti npoBo4 or x,'1eMMbr l1l
(prc. 9.5) pere-perynrropoB rl noBopatraBar san
poropa reneparopa, r{par(oBpeMerrrro npnKoc-
HlTbcr l( xreMMe 83 pene-perynrropa (lBxrar€rb
He pa6oraer, 3axnraHue BbrnrroqeHo). Eo'Ix npl'
groM norBrrercr Hc6onbuar ncKpa! ro u€nr uo3-
SyX4eHnr xcnpaBHa. Ta(oe xe nc(p€Hue aonx-
no 6brr! u Ha rdreMMe tl] pen€-pe.)nrropa npu
Br{nloqeHnu 3axnratrnr! qro yxa3brBaer Ha xc,
npaBHocrb rol(oBoii o6Morxr peryrrropa q Hop-
M:rJrEHOe cocrorHne r{orrrar\Ton pcnc-pcrynrropa;

Orcy'rcrBne ncKp€Hrr rra KneMMc B3 yKa3Br-
Baer Ha HapyureHne (oHraroa Mexly qerKaM|

r{orbua^{n reHeparopa, Ha oT -
natKy B'lDoloB karylllKu Bo36yxAeHxr or xo-
nc| fi,rlJ Ha o6plrB rlcnx B uyHroBoM npo]oae.

" 
ycrpaHnB Ae$ero E rrenx Bo36yxreHnr, cxslycr
fioAcoclHHrrr! rxynroBon t]poBo,l x xreMMe [l
pene-pefynrropa n 3anycrrlL rBxrarc''. KoH
rponr,Hon naMnoii, BXrro.reHHo ii Mexly BrlBo/loM
''+ ' reHeparopa x ' Maccoi", npoBepur6 Harr-
que flanprxeHj{r Ha Bbrxole BrrrDq^rxTejrq:

" 
orcoeAuHnrb or pene 6noMposku ]lBa Oa3oBErx
rlpoBoaa reHeparopa, 3anycru'r6 .qBurarer! t
Ha xonocror\t xo/]y nolcoeAnrlrrE JraMny (12 B)
l]nn BorrrTMerp nepeveHnoro ro ka MexAv oa3H 6r-
Mn fipoBo/]aMx reHeparopa. Ec-rr HrrL raMlr,r

parop f-502A: I fl

2 - Bqrr u€r(oAep 
-xdrdr: l -nran6r '"

trronnpy@uar; 4 - 9
KneMMnr,ritBnm IX ,
o6uor({ Bo36yx 7

l3 - BnHr; l,l ueMva (}erHBrx BoBo.coB o6Mor(u craropa; l s - KonamsEre (oxbrra: t 6 - Brnprvnrerhlln 6ro(j t 7 - naxer nrao"l
l8 - 6onr crrxsoir 19 - porop u c6ope c o6vor(on Bor6y,searrr 20 (pBr(r; 2t - xncvMa . nroc ,j 24 , ceMNa MrrHyc,i25-
noi'ocrl'n naxosesHn(: 26 cDnhHrr Brj,lxar 2? - o6nor(a Bor6y,{,rennr:28 oSMor(a craroDr: 29 - mcr(r



I ]AXAJIUBAETC'

nnli ao.rlrMerp
nol(a36r iaer I2
B.3To y(a3H-
Bae'r  Hn rc-
npaBHocrb reHe-
paropa. orcyr,
crBrc Hanprxe-
HI1' yl(a3HBaeT
Ha o6pLrB da3-
Hl lx l ]6^1010r( .
!brBo!Hlrx
KrreMM finn npo_

r' npu na.tn.tuu
NOBbIXJCHHOIO

uyMa Haao
cHrrL npnBo4-
Hor peMeH6 BeH-
rxnrropa (!Bn-
rarenE npn 3roM
He pa6oraer) n
rpoBepHyrb or
pyxn nprBo!-

Pxc.9.:1. AeM{ 
' 
eHeparop, r-502: I 6oxrorx-

Horij 2 - ipNnRai 3 porop D c5opei,1- (oHra{rHLre
{onLul i  5-c ropBc6ope; 6 -  r .nkx BLrsortsurx
MeMM o6Morok craroprr 7 kphrru co $olosbr xoH-
ra(rH6rx koneqi 3 - B6rroA MlHyc Macca"; 9 - u{sr
xpemeHnrruq(oaep*aJqri l0 ndl)'(onojlLrnHr(j
II - uerxonepxarerL Ma.!!a:12 qer(o,r+^ajenL
nir@oBot;l3 -nmii6.i l4- rari5a !!optra{:15 BhG
p, !rer6s6r'i 6nok c MevM

rxrrropa. IIoBr,rrreHtr ii oryM norlnnnHfiI{oB
vKaxerHa Heo6xolr{Mocrb nx npoMbrB}oi x cMa3-
I(r unn Ha Hco6xoAxMocr! 3aMeHbr HoslrMx.

Ecnn o6Hapyxxrcr 3aleBaHne pa6o,rero xoreca o
IlanpaBnfloqtrt annapar, cneayer npoBepnrb kpennc-
Hre rerrepaTopa x HanpaBnrlorqeMy annapary.

tcxr i  yna3aHHon npoBepnoi H€ crpaBHocrr ,  re-
Heparopa Hc o6HapyxeHa, Anr onpereneHu, rpr-

cncreML,r  Haao nposepxrb BBrnprMr-
renLHbri i  6:1ok reHepa.ropa rpyrxe j reMeHrbr.
Bxo!r ! tne D xoMnrexr l .eHeparopHoi i  ycrarrotsI(n:
pej le-perynrrop, pene 6noxrpoBKx n coeAndrjejr ! -

IIpoB€p(a Bbrrpfl M$renLroro 6rona
npoBepKy BHnprMHren;Horo 6rona npox3Bolrr c

noMorqrrc (oHTponLHoh naMnEr unr BotLrMerpa. 4[t

r' noAx:rroqlrr, r( BlrBoAaM 6rol(a qepcr (orr-
ponr,Hyro naNny f inu !onLrMerp axKyvy,.rq_
TopHyro 6a:rap€m rrnr /tpyroii r.rcroqHrx no,
crorHHoro roka HanprxeHxeM r.re BHrl Ie l2 B.
IIpu groM I( oAHoMy n3 BbrBoAoB BHnprMfi-
T€rLrroro 6nor(a cHatrai ta npncoeAnnrrTb qe-
pei  KoHrnonbH)r. ,  rdMn) Hnx Bolbrveln npci_
BoA or " ,+" 6arapeu, a l (  npoTxBononoxHo-
My Bl Iaoay "  "  "  3areM npoBoaa noMeHrrb Me-
craMx.npu ucnpaBHoM BnnprMurenr,HoM
6roke H{Tr, xoHTpon}rroii raMnlr He HaKarr-
ercr,  a cTperxa BorbrMeTpa He or l inoHreTcr_
f lpn o6parHon nonrpHocru -  Hf i rb [aMnEr
nonxHa HaxarnTlct ,  Bojr !TMeTp noKa3aT6
nonHoe Hanprxesue Ha xneMMax axKyMynr-
ropHoi i  6arapen;

'/ eoru ;rauna rophr rrlx BonbrMerp nora3brBaer
HarprxeHfie B o6onx HanpaBieHfisx! ro 3ro cBr-
!e?e,'1!crByeT o Kopo,rxov 3aMlrltaHnx B B;jnpq,
MU',rerrbHoM 6no(c;

'/ ecrn raMna He ropr{T nnn BonErMerp He nora-
3;rBaer Hanprr{eHur! ro 3To yKa3HBaeT Ha Ha-
r ,rue o6plrBa B lbrnprMxrer;HoM 6no1(e.

TaKne BHnprMnronrHhre 6no(n e npuroAHbr r(
.qanbHeii eii 3r{cnnyarauuu_ Anr 3aMenFr Br,rnprMn-
renrHolo 6nor{a HaAo orBepnyr6 rpu raiil(x kpenre-
Hnfi n cHrTL ero_

Pa36opxa n coopxa rexeparopa
Pa36opxa reHeparopa npox3Bolnrcr B creAyorqeM

'/ oraepnyt orurr 9 (prc- 9.4) x cHrrb Lrsrxoaep-
xaTenx co qeT(aMq;

r' orsepHyrr, rafinr EbrBoaHbrl roreMv o6Morror cra-
ropa u cHrrb lbrnpr[rnrsrbrrlrii 6no( n rnacrx-
Hy tsorrropa;

t
6
,

a

_--Psc.9.5. np&ll'trtrurnax cxeMr.x,nceBrr rerep.ropa f-
502.{. B o6uyb .xeNy rncH poooopymrad's rBrouo6r!': I - pene
craprepaj 2 pde-perynrrop; I- pene 6xo(upo!xr; 4 - kphu@
rrroro.o pde oaprepa;5 - ccrlHrftnbHa, naHenL:6 _ rcseDa-
ropi a - npoBo! ( rneMve 50 3aMKa 3axx.aqrrj 6 ryoBo! (
(ompon6Hon ravne paoorH ren.paropaj 6 - nposoA ( ueMNe
ru 3aMka iaxrraHrc;r- rpoBoa ( MeNMe BK_E (aryuxr 3axn-
rar{r: r1 rposo! k MeMMe + a(ryMtrr1optson oarapet
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'/ orBepHyr! qeTHpe crqxrrhrx 6olra reneparo-
pa, cHrTr xpbrlnr{y; crrTE cTaTop c Br,tBoaaMrj
rpelBapnrenLHo oTcoeIrrHrB KrreMMHlle BbrBo-
.q o6Morlir'r craropa or BbrnprMurerr,Horo
6noxa. nplj cHrTr r craropa BLrBolH ltxlo n€-
peIBuraT6 Bcne,q 3a cTaTopoM, rpeloxparrrr rlx
or o6pLIroB;

r' c noMourbro c6cMHtrna cHrr! c pmopa re;rIrrxy
Brf ecTe c lroarxrmnrlxoMi

r' B Rp'rn]xe orBepHyrb rpu Bnrrra c nonyKpyrrll-
MH roJroBr{aMn x crtrrr, cronopHyto uait6y:

'/ rpn saHra c norafiHoii ronoBxoii, cHrTr ynop-
Hyx) urail6y x BlrnpeccoBarr, no!!x nHur(.

C6opKa reHep3ropd npo rBorrncr Bo6parHoi l  noc-
ne!oBaTetr,lrocTn.

npll 3ToM yropHBre rrynro,r Bana reHeparopa He-
o6xoAuMo nocTaBqTb Ha npexn e MecTa, KopoTKyro
Haaerb Ha 8ar y Kpbnlrxu co cTopoHH rqeTkoaepxa-
re"ret, anliHHyro - c DpornBono,toxnot_r cTopoHbr

IlpoBepxa cocroqHrrfl ,qerarei reH€paropa
nocire pa36opKri reHeparopa rreo6xonuMo rrraren!-

Ho oqncrrTr, Bce a€rarx oT nHnx r rpfin, nporeperb
nx qrcrot canoerxoii.

BHnnsf ine!  Crarop n porop r€Heparopa MHrb
6eH3 HoM nru ApyrrN{n pacrrop{Ter-rrMD 3anpeqa-

B cnyqae o6nnrHoro nonajlaHHr Nracna aonycxa-
erct npoMr,Irb l€rarr'! reHcparopa 3 r{rcroM llelTnrtr-
poBarrrorr  6cHrf tec 06rrdrenbHoir  Heveanel I |o i r  npu
cyuKori B Bo3AyuHov noro(e creMneparypoii 60-70'C.
OvnUleHHHe Aera,ls HaAo BHxnareJrLHo ocMorperr, jr
fiporcBecrn leQeKToBr{y )Inr nocreayjorlcro peMoHTa

" 
Ocnorperu craropHyro o6Mor(y n BFrBorLr,
cny'lae lleo6xoanMocru no!narrL BLrBo-

/ flposepurr coc'roqlrre craroprroii o6Mor-
I(}l. a ranxe npoBcpfiTb, Her nx o6pHuou
Bo Bcex Tpex Qa3ax B Mecrax natxr. a cry-
r{ae Hco6xoAnMocru HaAo BoccTaHoBnT}
oKpacxy na(eTa 3Manbro N600 qepHoro

poBeprrL:

" 'orcyrcrsrc 
rrMbrxaH r o6Morhh potopc

Ha tMaccy", coxpafiaocr6 naiinn BETBoAoB
o6MoTkri K (oHTanr!{LrM KollbuaM;

" 
conporssjreH e o6Mornr Bo36yx,qeHrt
llotlxHo cocraBrrrE 7,13-7,18 Olr.

B cny.Iae cunbHoro r , t3Hoca t t f i
norr  opaHrr Heo6xoArvo npou,rrQo-
Ba r6 KOHlaKiHbre Ko rLua. EHcHxe ro-
,eu oTHocxTejrLHo rxeer( Bana lonxHo
6!IrE He 6oree 0,05 MM.

" 
I lpoaep rr  cnpasnonb BbrnprMxfslblo-
ro 6roxa,

nonurf lHxkf l .  (a l (  npaBxro,  f lo.4,1exai  ia-

MeHe HoBLnrx, B cryqae ecrru no/]roxnHtnx B xopo-
rxe cocrorHrl'r! ocropoxrr0, npu noMonln n Hqera
Iralo BcKplrr! ynroTHxTenb. npoMr,rr6 nodro nH X s
6eH3urre unri conrpKe, npo/]yr! cxarbrM Bo3AyxoM
3allpaBnrb l]o 3 - 3,5 r.rncroi cila3(u J13-31, nocne
qero 3axpHrb yflJroTHxre,rt no,qul'mxuxa. cnrrue I
ycTarroBr(y ynrorfi urenex npon3Bolr'r nulrleToM c
nnocl(nM Kouqov, o6eperar ynjrorHnTenL oT AeOop\ra-
!xn.

r' flpoeeprrrb nocaAoqt{He vecra noA noaun!-
H hn p KpbrLrNa\ reHeprropa. B cryqre )Be-
nnqeHHbrx Lt.lHocoB! npbrrirxn HaAo 3aMeHxTb

'/  I l lerr ix,  q3HolxeHHbre !o l0 MM, 3aMeHurb
IoBbrMIl .  Hoshre rr le l i rx nepea )ctaHoBfion
Haao rpureperb !o nortrqeHnr paaryca
3aI(py.neHnq 15 iuM. B nleTKolepxaTenrx
r{eTtn Aorx}r}r  nepcnBnrarbcr nerxo u 6e3

Atr aBroMoonnn IyA3-1302:
Ha ABurarene aBroMo6nnr IyA3-1302 ycraHoBreH

reHeparop nocrorrrHoro rona f-222, co BcrpoenHbrNr
BrrnprMurerrbnbrM 6noKon 6 86-5002 r r.rHrerpar!-
HBIM perynrropoM Hanprxenur ql l2A. nonAepxnBa-
X)rlIrM narprxeHhe l4t0.2B t{ xe nolrexatlrxM pery-

Hopuanrnsru uarrxelrle cvr{racrcr B ron cnyqae,
ec r npfi npHoxennr ycr{nrs 8-10 lirc K p€Lrrrrc \rex-
!y rxxxBaMr nporr6 peMnr cocraDnrer 8-10 MM. Ecnq
peMcHb Harrnyr cna60. HyxHo:

/ oara6uT6 ratKy Kpenre gr ccHcparopa n Ha-
rrxrrori rfiaHKe ri 6onr kpenneHrrr reHeparopa
x xpoHuTetHy;

'/ cMcrqar regeparop or 5noru. ,ro6nrr,cr rpe6y€-
\{orJ cTenerrn HiTtxeHnr peMnr;

'/ 3arrnyrL raiixy r 6onr.

Prc. 9.6. I]ptrlo! res.plropa { trpolepM Bir{xeHxx pe nr: I - dkrB
KoneHqaroro Bir,laj 2 - .aii(a Soxra (penrern rcHeparopa; 3 -.eHeparop;
4-uruBnplBo,qar.rcpaaopa:5-peMeHBj6-narrxqarua8ka;7-ratka
(peonesrr reHeparopa ( narqruot rurarke
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PEJIE-PETYJI'TOP PP3lGB
Ha aBroMo6,rr6 tyA3-q6qM )craHaBnxsa.rcr pe-

ryntrop BanprrxeHuq PP3l0-8, noropbrt lnrro.ierr B
qenL nxraHus o6Morxu Bo36yxrtelrxr reHepaTopa f-
502,4. Takxe Moxer ycrataBjrr.rBarlcr perynrrop Ha-
nprxeHur 34.3702.

Pa6ora peryntropa 3aRnroqaercr B Henpepbr3HoM
aBroMarrq€cKoM perynnpoBaur.ru cmrEr Tona Bo36yx-
!€Hnr reHeparopa TaxuM o6pa3oM, qTo6lr kanprxe-
Hnc reHepaTopa noaaepxlaa,'rocl B 3aaaHHbrx npe-
.qenax nprr li3MeHeHrn lracroTLr BpallleHr,rc u Tora Ha-
rpy3r(r r€Heparopa.

Tatuuaa 9.3
TexHrqecxar xapaxreprcrnr.a

pene-perynff opa PP3I0-B

* 3Eaqenxe np! reweprype peryicropa r o(pyxdduen

*{ HanpAqe eHaMdusBxrnoB-rrporrBcacoBoncrperx!
tcrorpr o dopotsLr 

'(op').
llpo8epra pcrynrpoBxa

pene-p€rynqropa Ha aBrouo6nn€ "IyA3-969M
npoBepna x perynnpoBna pene-perynqropa Ha ar-

TOMO6fire npo,,r3BoalrTcr B cneayrorqeM nopsll(e:
r' norKnl.o,rr rb Bo,'r6rve r p x qer6rpe\xnevvHoi Ko-

ron(e K KJTeMMaM "+" x M reHeparopa (KaK no-
Ka3aHo Ha puc. 9.7);

"' :anycrru aBlrrar€n! u ,qoB€crrr qacrory
BpatIeHMr poropa reHepaTopa fipuMepHo ao
4300 o6/MlrH. J

Ptrc. 9.8. Cx€u. p.r&perynrropr PP31&B: I - o6MorM Bo3-'
oyr(.lerlri II - uynrorac ooMorNa

'/ orcoequnun rcrnycoBbrii npoBoA aKnyMyntrop-
Hoii 6arape[ or "NraccH" aBToMo6u,rr.

noAAepxxBar o6oporbr re eparopa B 3aaaHHoM
pexvMe) B(JrroqnTL noTpe6uTenu, cooTEercrsymlrue l0
A }rarpy3Kr (AarlHr{fi cBer, npr6opLr n 3axrrraHue) n
npoBeplrTE HanprxeHne no Bon6TMerpy, xoTopoe !on-
xuo 6!rr! B npeAe"'Iax 13,8-14,8 B.

npr lecoorBercrDuu HanprxeHnr yr{a3aHHbrM Be-
nnqnHaM rr€o6xoariMo rporcBecru perynnpoBry pene-
perynrropa, 4rr lrero:

r' orKpHrL KpBrruny pene-perynrropa H npoBe-
pxTL 3a3op Mexly rKopLxoM rr cepaeqHnKoM,
xoroplrii AonxeH 6lrr! B npeAenax l!2-1,4 MNt.
?ra perynnpoBxa, npr Heo6xo.qnMocrn. npo-
rr3Bolnrcr nyreM fieperuerqeEr,rr HenoaB]lxHo-

ra'{penneHHo' o K cloxI(e nB}Mt

/ npou:necru, nprr H€o6xoauMocrrr, o(osr{aret!-
flyro peryrrposxy 3a cqer n3MeHeHHr Hartxc-
HHr npyxr.rn6r rnoplxa.

npn noBbrrreHHoM rranprxeHxr Heo6xoAr{Mo
yrtreHllnnrb sarqxeHue npyxnHbr rr{opb(4, a npfi no-
Hr'rxeHHoM xanprxeHuu - yBerrulrxrr Harrxeure, I43-
MCHeHUo HaTtXeHU' npyX{HEI npOI,t3BOAUTCr C IIOMO-

xlbro noarx6('r xBocroBx(a yroJILH{Ka, rMelouteroct
Ha per€-perynqrope.

PETY!'I'TOP HAIIP fl)KEHTT' 34.37 02
(aBroM06rnb "rIyA31 302)

Arr npoBepK{ perynrropa Ha aBToMo6nne Feo6xo-
AfiMo no.IKrloq T! I( l{JlcMMe "+" reHeparopa lt 'Mac-
ce" BorllTMeTp. flpu pa6oTe ,qBuraTenr sa o6oPorax
B}]nIe cpelHrx BlrnroqnTb norpe6r.rTenll, cooTaercrBy-
rcrqne HarpFKe l0 A (lanrHui cBer, npn6oprt npo-
BeprjTb HanprxeHu€ no BonbTMeTpy, Kolopoe .qojlxHo
6E16 B npeAcrax 13,8...14,5 B.

Perynrrop BarprxeHvs 34.3702 orHocrjrca K
HeperynupyeMBrM r HeBoccTaHaBJrxBa€MbrM n3!e-
nfi9M, fIOsTOMy npfi HeCOOTBeTCTBI{I{ Ha[psxeHxt
yKa3aHH6rM BerUqlrHaM peryrqrop Heo6xoanMo

Prc. 9.7. Cx€re co€INerm ffr nDolepM Dqe-peryrmopr
{r r8roMo6rre I - reHeparop: 2 - BorlrMerp; I - pere-p.ryrrrop:
4 - 3aMoK 3axrraHrr; 5 - craprep: 6 - aKquynmop; 7 - Bu(rosa-
rq6 Macc6i: E - aMnepMerp

HanprxeE e Ea BLxole BLrnprMurnr npr q.dofe
Bpa'renlr poropa reqepaaopa 43001100 o6/MuH.

3a3op Mel'Iy *opeM r eplecrxioM

CorportrueHne o6vo.xr, OM
nnourar (c.p6ncfl .') ooMork! drrrktr
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Ta6tuaa 9.4
Bo3lrorrHbre H€n€rpaBrocrn pene-pery-rrrropa

,lkktrtyiFopHar oarlper ne traDr*aqcr !n{ 3lDrxaerc
tp{rHbre utr  oxropcsure koHrrtsrd ptrrnqropa 3aqtcrne konrafrrEr vor(o3epHrooncremrHdon urypkon !

nrcrep€r! xnots.ro6rMaxton neHioii. cMoqe!Hon B cn(Dri
HapyDctsa Peryrrposka perynDopa (3aE xeso leryrupyeMoe orperyrrpoBar6 perynmoP:

e,opel  ner(roD 60 O!:
Mx nPo$roB uenn .eHeparoP rHsrnr n 3a(pen116 H.(oHe!H!(u

lpoBo;roD B uent rereparop 6ardE i
JaNUrJfue rncMllr III Ha vdclv ycr DaHxrL rMri(rts!e

Bdbuoii laDraRqn ro( ("K nrroonon 6sra$e)
LBrPrBaHne {omaxroB pe.}.uropii 3a!scr!rL (oHramr,r MsrKo3epsrcron deMruHot u(yp(on t

I 
'porepert 

xnotqaroliyMrxlon xeMon. cMoqeHHon B crrpre;
lapyuetsa pcrynrpoBka pe|yjrropa (3aBLrucHo pe.yrrpteMoe or Peryrnporarl perynrropi

3aMLrMMe Ha!tura ryHroBon o6Morkr (aryu(! peryrrropd Ha y.f!rq116raN6r*aHIei

o6pBIB nnq MexBnr(oBoe 3aMr'(asqe uysroBon o6Morfr! (rryu- y.rpaltrL o6pLle urx 3aMeH"rh naryury perynqrol,a:

c.oDer D$ucro! Il OM
IloBuueHroe Hi4r*enne tra suxon€ oHtrpsMmere (oco6eHro Ha ManNx ofoporax rrBtrr.re!')

Mexs!1(oBo€ 3axLrraBrc B6rp.sHnsabqen o6Morxn (aryo$

I]poBepxa peryneropa HanprxeHxfl
Ha aBroMobxrre JIyA3-1302

Atr nporepr(n Heo6xoAnMo rMeT6 BonbrMerp nocro-
rHHo.o ror{a co llrl{anoi ao 15...30 B.

I Io(.rc l5 vnHyr pa6orhr AErrrrcnq Ha cpetrHei qa-
crore Bpau{eH r (oneHqaroro rana npr B
oapax 3aMepnrb HanprxeHr.re MexAy xneMMoi i!+!! n
Maccoi reHeparopa. HanprxeHue .qonxxo Haxo,qxrr,-
cr B npeAcrax 13,3...14,0 B.

Ecnn Ha6nblaercr crrcreMarnqecKxii lr€lo3apr!
unu nepe3aprrl axr{yMynrTopHorli 6aTapex u perynx,
py€Mo€ HanprxeHre He ynnaaHBaercr B yKa3aHHbre
npeaenH - perynrTop HyxHo 3aMennr6.

PEJIE EJIOKI,IPOBITI{ P61'IO
Pene 6j1o("poBnfi cnyxxr arr aBroMarxqec(oro

BblKnroqeHrir crapTepa nocre 3aryc(a aBfirarejrr I yn-
panneHxq r . ioHrpo rLl |o i i  lavnH. )6arbrBirrcruef i  Hd
HopManbHyro pa6ory reHeparopa.

Pa6oraer pene 6rorupoBxx coBNrecrHo c reseparo-
poM ncpeM€HHoro roria r-502A n pene-peryrqropoM
PP3l0-8.

Pene 6noxrpoB(n nMeer cneAyrorqyro r€xHltrecqrc
xaparoepxcraKy (npn reMneparype npx6opa x o(py-
xabrqen cpellr 20"C).

Taa),llqa 9.5
Texnnqec[aq iapaxrepncrnna

p€.r€ 6noxrpoBxr PBI-I 0IlpoBepxa csqroro perynff opa
Perynrrop, cHqrbrii c reHepa-

ropa! rrpoBeprercr no cxeMe:

" 
rrcrmqxrr Mexay Blrso-
l]aMn "lll" u "B" ,aMny
MourHocrbrc l-l Br, 12 B;

'/ I( BLIBo,ty "Bl" x fi Macce
pe.yJrqropa nprcoean-
HnTb ucToqHr{x nuTaHxt
(cHarral.ra HanprxeHreM
12B, a 3areM HanprxeHu-
€M 15.. .16 B);

v Bl{mo.rxrr Brdroqaren! Q,
ECtt peryn{Top [cnpaBeH) ro

B nepBoM cuyqae taMna aonxHa
roper!. a Bo BropoM ' racfi)T6.

Ecnx naMna ropnr B o6oux
cnyqa_sx, ro B perynrrope npo-
60;. A ecnu He ropur B 060 x
ctyqatx - ro B perynrrop€ 06-
pbrB.

P{c. 9.9. Ilporcpka pe.}iiropr Hlnpr-
trdnn t ll2A: G - a((yMynrropqar 6ara-
p€r:R-Hd.pFKaiPV-BorBrMdp:Q-B6rk '
xbcalsrh; HL - (otrrporlHar naMra

yxoA 3a pene 6no(lrpoBl(n ror xe, .rro n 3a perre-
perynrTopoM,

{1u
rl

HanprxeHse pfMbr(aHm (oHranoB Ise
ononpolKn, tssMepeHloe Ha nreMMax '- , B

8-9

HanprxeHxe 3aNL'(atsrr (osraKroB pere,
BMeF€Edoe ra qeMMax -". B
Bqusxsa 3aropa vexly r(opL(oM | @precHr(oM
np{ 3aM(H}TLrx (oHrarrar (pertnrpyoc! trepeMe-
urerneurepxarerr BeDrHero (oHranral. MM

0,35-0,45

Prc.9.t0. Cxei. Dde 6xofttrDorKr PEI-10



cHtrl c /lByx KreMM rt-!' 
Hano-

HeqHaku, Or (neMM r'+" 
fi " - "

axKyNryrqropHoi i  6arapeD
noxBecrn HanpqxeHne x x'jreM-
MaM pene 6noKl{posxr B cneAy-

'/ Ir finxlrefi kneMMe "-"
noacoeanrrnrE + ,aI{
BepxHef, KneMMe "-" Ka-

Pene 6nol(npoBrfl,r ftMeer rar(ne laHsbrc o6Morxn:
ocHoBrrar o6rrorr(a 2500110 !nrKoB npoBora

fT3H-2 alraMerpo:!r  0,19 MM. HaMoraHHbrx nporuB
!racoBori  crp€rnn lcNrorpr Ha r(ary!uxy cBepxy).
ConporxBneHfic o6Morxu 8116 OM (npn.reMnepa-
rype 20'c);

BcnoMoraTenLrias o6Mor[a cocTour x3 90t I BrT-
KoB npoBorJ n- lB-2 , raMerpov 0.41 MM 

' iaMoiaH-Hbrx [poTHB qacoBot crperxn (rrrac Ha itaryn]liy
cBepxy).

Ilponepxa pa6orocnoco6Hocru pe.re 6;rorrposxa
Ha aBrolro6 le

IpoBepxa pejre 6rorryoul(ri na aaroMo6ttne: IIpt
Hepa6oraroueM lBiirarene n BKtlogcHHoM 3axnarrr!{

ropelurre xoBraxrlr Heo6xolHMo 3a.[rcrnrL, coeAnHc-
Hlrr noArqHyTb. Ec"-rn naMna 6y,!er npoAonxaTb ro-
pcrL, HyxHo npolepx?b pa6ory pene 6noMpoB(fi, .qjl
rlero cHrrb r(pLlrxKy n npocJreIHTb 3a noBe,4eHneM ItoH-
raKroB npu uepa6ora:oueu leurareJre, npu fiyc(c x
npr eno pa6ore.

fIp}{ Hepa6orarorleM nBnrarene xorrraxrLr penc
610I(rpoBKn lonxH6r 6r,rrb 3aMkHyrLr, npn 3anycKe
,qBqraT€nr oHrj IorxHlr pa3oNrnHyTcr n ocTanarLcr B
Tar{oM noroxeHnfi ao DpeMc pa6orH aBxrarerr, Ecrx
KoHraxT6r He pa3MLrKarcrca, HyxHo o6HapyxnrE npn-
qr{By u ycrparrnrE, xrx 3aMeHrrL pere 6noxnpoBKrr.
3aTeM HyxHo npoBepnrr, BenuqnHy Hanprxennr Ha
xoHTa(rax perynsropa HanprxeHur.  Ha cpe/tHux
o6oporax lBnrare.rr npr BMroqeHHLrx Oapax Hanpr-
xerrne AojlxHo 6!rrr, Hc Hnxe 13 B. flpx MeHL eM Ha-
np,{xeHn}r H€o6xoAuMo noAperyrl{poBaT6 perynrrop
rrarirxeHxeM npyxxHb! noaBuxnoro KoHTanra. Ecnn
Ir rioHenoMoxet, HyxHo orrrB rcHeparop. pa3o6par!
ero, npoMlrTr, leTann, ocMorpeTL cocroqHue l{oHraxr-
Hlrx r{orrerl). rueToK, o6MoToK craTopa, Bcex xoHrax-
roB. I {osrarTHHe Konbqa 3aqucrxrb,
ulerKu 3aMeHurb, qerKoaepxarenn o'rncrurb_ npIr
c6opKe u ycraqoBKe reHepaTopa npocxeAnTb 3a npa-
Br'rrbHocrlro c6opru u EaAexHocrbro KpenneHnr non-
TaKTHbTX COeAXHeHnlt.

Es'ln n nocie rrnx olepaqrji KoHTponL,Har nar{na
6y!er roperL, ro reHeparop Heo6xolxMo p€rroHrrjpo-
Barb B Macrepc[oii nmr 3aMeHurL HoBbrM.

r XAK TIPOBEPI4TI, ITCIIPABHOCTb
BBINP9MUTEII,HOTO BJIOKA TEHEPATOPA?

HercnpaBHocrb BLrrrprMnrenbHoro 6noka reHc-
paropa npdrBnreTcr B npo6oe nxoaoB t{nr o6pbrse
ilen . IIpo6oi:i rnoAoB nporcxolrr npx neperpeBe
rokoM 6orbrxoi  cr i j rLr ,  noBr,r lxeHuI, l  HanprxeHlr ,
reHepaTopa Bbrrre HopM6r urr  Mexasuqec(oM no-

IIpoBep(y AnoAoB Ha npo6oii rnr o6pbrB qeru
MO)(HO npou3Becrl r{oHrponbnoi naNlftoi or axr{y-
Myrrropriofi 6arape!!. A.irr sroro HyxHo co6parL
cxeMy (pxc. 9.14). Anq npoBepxu !uoAoBj coeAxHeH-
Hlrr( c (oHrar(THoi nnacTuxofi "MrHyc", nolKnro-
rrrT! r( Heii npoBo! or "nnrccororo" BLrBola a(r{y,
MynrropHor:i 6arapen, a ,qpyfxM npoBo.4oM, coe/qn-
HeHHLTM C Br,rBOloM "MrHyC" 6aTapex nocjreaoBa-
Ten6Ho c naMnoil, nootrepe/tHo kacaTbcr 3axlMos
6nol ia (puc. 9.14, a).  npu ucnpaBHoM cocror! ! i i  nH-
oaoB naMaa 6yneT ropeTb. Ecnu B r{enx !uo!a ecTb
o6prjB, naMna roperL H€ 6yaer. 3areM noMes116 no,
j l rpHocrL (puc. 9.14, 6) -  I (  KoHra(rHof i  nnacrurre
"vvHyc no txrrcqxr6 MrlHyc aKXlM)nrropHoi i
6araper. a lpyrfiM npoBoAoM nooqeperHo nacarb-
ct 3axnMoB 6roxa. IIpu ncnpaBHoM cocTorHlrn Ar.t-
oaa rraMna He aonxHa ropeT!. B cnyqae npo6or ar.t-
oaa naMna 3alopuTcr.

ArrarorrvHo npoBepsrorcr Auoabr, coeauHeHrrHe c
Itonral(rHofi nnacrlrHoii "+".

carbcq npoBo!H,txoM i i

" ,  npr l  3roM lonxHlr
npocryurnBarbcr p€3ft re
urenqnn (npurqruBaHne
rxopr x cepretrlruky), a
xoHTponbrrar raMna
lonxHa racHyrr,;

"  
(  BepxHei i  r , rcnrMe "-"
noacoeluHlrr ! '+, ix
Hnxrref i  KrreMMe "-"
xacaTbcr npoBoaHnKoM
' ' -  ' i  npx gToM Tarxe
nonxHlr  npocrynIr-

Ptr.. 9.11. Cxeua co-
e^rnestrt anr npoBepFn
pe'e 6$Rtrpo(n Ea ,BrG
Mo6rn€: l - t rpouon!r ,

''?": 2 - pqe 6nokdpoB{tri
I  .  naMna (12 B, 3 Br) ;4,
a(yMlrrropH!, oarapet

BaTBCT utenqxu u aonxHa racFyrE xoHT-
ponrHar naMna.

Ecnr s nepBoM finrj lTopoM cllyqarx ne 66rnn cnbrrrr-
Hbr rqejlqxu! lt (oHTpojlhHaJI taMna He racjra, 3rragnTl
pene 6no(npoBxr{ HencrpaBno, npo6rr;l nno!}r nnn
o6pHB B l(arylnxe.

Moxer 6urr n rar(oii cnyqaii, xorla urcnqxu B
116or{x cnyrlatx npocnynruBarcTcrj a r{orrrponLHat
naMna rre racHer. 3To yna3BtBaeT Ha ro, qro B pene
6noKrpoBKx npon3ouno 3aMhrr(agne BrrBola "qK Ha

r IIOqEMY 3AfOPAETC{ I{OHTPOIbHA'
JIAf,,IIIA PA6OTI,T ff, HEPATOPA?
KosrponlHa, naMna pa6onr reteparopa roprr rra

cpenBux Ir 6onbLU{x o6opoTax lBxrar€irr! ecrr{ Her{cn-
paBeH feHeparop, peryrrrop nanprxe]rll,l unx pe_re
6roxripoBkr craprepa.

B nepBylo oqepeAr, c"relyeT npoB€purb fiarrxeHre
peMHq npnsoaa BeHTUnrropa l i  reHeparopa. 3areM
HyxHo npoBeprrr cocrosHue r(orrra{roB peryrrropa
Hanprxenr'iq, pere 6io(upoBr{u, a ra(xc qficrory n Ha-
Aexrrocr; coe,lnHeHnil npoBoloB uenr 3apr.cKr. no!-
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Ta6nu4a 9.6

CTAPTEP (nyA3-969M)
Craprep npeaHa3Ha.ren lrr  nycxa asrrarenr,  rura CT-168. Craprep Bknlo,raerca c noMoul;ro

npeacraBxrer co6ofi 3ne(rpoABurarer! nocrorHHoro 3JIeftTpoMarHfirHoro rrrororo pele runa PC-
Toxa cMerxaHqoro Bo36yrqeHrjr ,  904A, cMoHTrpolaHHolo Ha (braHqe I{p!ru(

Ha !Burarere MeM3-969 ycraHoBreH craprep craprepa.

Bo3uoxHHe fietcnpsat ocrn reseparopnoi ycrarro8nt

KoflrDoi6t& r.Nnt He dcder Ha cDer{{x n 6d6utrx o6o0orrx
np06rrcoBna npnsoqHoro pe!Ha; Harrffyr6 peMeH6 uB 3aMeldrb loBrMi
hapyderqe B nposolKe utr (o akrHHx npucoearrHeurx r
fekparopy, Fn€-peryrrropy r ApyrnM TeMeqraM uen!. Ilroxoi
(orran 3 uenr "Macca" .efleparopa ri Mac@" pere-peryrmopal

onpelerrrrMMo seucryaBH@rrB npoBo!(e M! 3 r'ecrax
(oHraktshrl npucoelrBenrii r yopaHrr6 !x;

eNDrrctsDe uenr Bo36yri!e! onpercrnrL N(lo rMdkaHMr n rsrpdHHrh eroi
Hq (osraxra Mexay nrerKaM! u (orBqaM! f-e 3aetar{r uso(
u! 3arpBH*lr u saNracxrB!'irr (oneq;

orBepryrL unln6r !r{(orep
ller(olepxarerb. nporepnE (onEua rxaBEF. cMoe.!tso! s
oeH3sHe, Lutr 3lrprHeHre He yaaDdcr. iaqrdx16 konBua
vcxKot uldroB sron uryD(oii:

seuctrp.EeE p€rsperyxero! 0rp'i $ar(oBpeMeHHoM. Ha l-2 c
?aM!(adqr $e{MLr UI x 83 pcreperynrropa sa6noraerca

rDo8epnrh I  B.  Drr .  eeon\or/ !o!r I  raf leHrrbt  r -

orraiixa (osuoB (oneq Lrx o6p!'b eryrkr Bo36yx,reHre; crnb uer(orep*arenb n npoBep{r! conpo fdrieqqe uent
earyuktr Bo36yx,reHlr n€xly xo'rraxrsl,w (onBrrxMr. npt
odafi ke xoHuoB rurylrKn Bo36yx,reElr or (orcu 3atrarr6
(oHqLr. a nDtr o6Dhrre '3av*sruDorori

, no6oi FdnFqqur.jbloro djoxai e 6roxx x 3aMeMr6 ts.rcnDaBrbre:
o6ptr8 xfu troporKo. 3aMu(!s{e u Oa3. o6nor(n qaropa pa3o6parB reHeparop, c{rr6 crarop, npoBer,m6 conpd{Dre-

nseQar. y rcnpaBroro craropa conporuBresre lcex O!3
aolxHo 6!rr oftla(oBBtM. Ip! o6p6rBe ux (oporKov
3aMu(a!r! da3 3ruexrrL criroD

P$piA r$yMy&ropHon 6rrrpe, npr erae c BMoqetrHlrtr norD.Strremnd
HercnpaBHa uenl u veqax coe,rtsHeHxq axryMyrnopnoi 6arapeur YcmaHn$ rercxDaB(ortr B rcrtr:
scncnpaBen peryrtrop HdnlrxeHrq, cror'tro ao6aBoqHoe conpo-
rnDretste perynd opai HapyDeHr npasxnhHocr6 yca,Houxu
per tn!pverro.o Harrprxentrt

ycrtrannrs lc{cnpaBHofl 6 h pervre rope HaIprrcH'L

IlotrdbeHnEn'tryN troaunnnn.o.
LlperMopHoe larrxcndc nprBorHoro peMHrj umcr yfu poBar6 H{rrxeanc
flerocra rolHo cMar{n B troJlurnHrkaxj L:avemD cua:xy s roaumsrux;

ljl!!
I(otrrDNEtai na na ne 3a'!

HetrcnpaBsa uenh (oHrlon6Hon naMnlt or3aMka 3ixq.aHx, k
s€MMe ,rlK pene 6no(lpoBdi

Hanrt dexcnpl8{oor B uenn n yclpaHrrli

06rrp"d/e, , , r  . " ,pr , r 'eHre,or.aN,ospen.6,or roBh vq(rrm rcme! uu(|)oRrlron ml?(oiilpero@bo 16ll
lEo. npoM6m d|prcM x olrE

KoH 
' 
Do. rBnlr .rlnrr Hc'acH

Hrrts]  r6 neMeHr. Berr  qqropJi

!e pa6oraer rcHeparopi @pyuetsle roEraxra Oan,oro npo8o.qa c
BlrBonloii HcMMon. Hapruesue (olramr Mexry us(av! !
(on6uaMu rcleparopai ormnM Bbrbo]]oB mryu(u Bo36yrdetsrr:

cvorper6 xoHransoecoerlAeAle r ycrpadr$ ssrctrpaB-
Hoo6j olucrtft trft{x r uerxorepxarenr or rPtrr, trpoBe'
Pn6. Hernx raeaaHlr lrflo( u HanpaBiflourqx ruo(orr.lxare
nr, ntunarrb BLrBo/rLr raryr(u Bo3iiyxAeHrr:

He pd.ruk. 'crcr  pelc olor ipobkd ru. .pr  rer ,e.cq.ro urer ' . r \ l  npr l1 'vedurr tsencnt,aBrh, i i .on)nDoBouiroBu;nnoru,
tcrpaBron uentr pene 6no popM ltqndrurL o6pu8 B uenn o6vordr peie 6lo(rpoBru

KoH'Do. 'Br,r  navr.  D!6or.
HcxcnpaB8a qetrh B MNrax coealfieHon dRytrlyxrropHon 6araper.
crapGpa u pen+peryncropa:

Ycr padh6 ler.nlaBtsoc rL B llentri

HelcnpaRes perynqrop narprxeHnr - cropeno ao6xBoqAoe
cotrpomBneHrc p.rynqroPa. tsapyD$a npaBnnLtsocrE ycranolnn

ycryrHnrL deqcnpaEsom B pe.ynrrop€ nanprke(xt

I(orrDdud ilMr Dr6or. oDrm 6ir.Der edxrerc' cB€Dx troDIL' iT€{rDMnr $ntrt)
HencnpaBHa a(kyvynrropHar 6araper 6aMrula6r 6aHxn a(ryMy ycrpan!16 3aMLrmEue B d{KyMynrrope;

DerynrlorJ ff arrrraeHnr naEr 6on6uoo rasDrxeH!e; OTDENNHDOBATL DETYTTOD gAND"<EtsI'i

06r,r,E 06Mor{u DeorrroDr HanDexeEut danrt Meqo oODlrBa q voDasurB
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T(r6:tu4a 9.7
Texsrq€cxafl xapar-r€prcrxr(a crapr€pa CT-368

HoNUHlrblc HanDrxeue. B t2

To( rorworo \o!a. A. Hr 6oree t5 i
eircrora Bpalre&r r(op, nptr xonocroi, xore.

800{
ToK npu ropMorHov NoMeH'e 0,5 rr . /M, A. He 6onee 290
danprxeEne Bmbq$ue 1rro3o'. pere B MoNeHr
conpx(ocHoBesrr uedepHts nprBora c trpou.;](orri
ronurrHon 14 Mu (22 MM). norleuresHorl rreiiirv uN-
repHeii r ee yropoir, B, He 6onee
aasnerxc rpyxxn trroxoaep^rrcrr na urerNl, r!/c
qrcro 3v66e8 uecreDH{ nDn

Ilocncdo$anenb$ue Karyuxn nMebr no 7 BlrrxoB
npoBo.qa 1,81x4,7 MM, x3onxpoBaHHlrx 3rer{rpo,3ort-
!|oHHBIM I(apToHoM 38 roruluHofi 0,3 MM, /"nonqaro-
6yMaxHoii resrori rorrlusoii 0,25 MM, urxprHofi 15 MM
cnotynep€KptllreMn nponxTalH Boao3Myjlbcfiout{brM
,lanoM Ba ocHose naxa MJI412I.

flxopb c nopqeshll xo,wetinnpa{. O6Mor(a tKopt AB}r(-
oroiiHar, cocrorir li3 23 ceK{uii MeaHo-3Ma,upoBaHHoro
flpo8oa.r Alra\€rpr)Nr 2,02 MM. qucro er[xoB B cexq]u 2,
qncno na3oB B r{op€ 23. rll3f no rra3a]r - 1,7 MM, qxc,'ro
xo;ueiiropH,,rx n4Hlrel - 23, rxdr no xorlre("ropy - I ,12 MM-

lrcxnpomznmaoc nuzoooe rt te PC 901 - npeua3-
saqelto i!'H nelxMeuc8rt llpllBo,qa no BuHToBlrM rrrxuaM
EAra tKopt u aBoaa U]esrcpfiIl ! :]aqenreHuc c BerrqoM Ma-
xoBx{a. Pcre rltrreer lim}ixlty (252 Bnrru MeAHoro 3Ma,'ra-
poBaHr{oro npoBorta ]1rla-MsrpoM I,l6 vM). ConpornBreH[e
o5j{orKfl nprr reNneparype 20'C paBHo 0,44 OM.

Bu) rp Nu |  )  mKx prcnono,{eI  nepeJBf i  rd}orut i i rct
rxopb pcre c so3Bparrroii npyxnHoii. Ha oaHoM noHqe
t(opr llrilccTct cepbra, coear,rHeHHat c p6lqaroM Bnjlro-
vcBlri nphBo4ir cruprepa, apyfo; KoHe_q qxopr ynn-
DaeTC, B lnTOX C I{OHTaKtHLIlr{ InCxOM. AonotHnT€n}-

. noe peJre craprepa u pene 6no(upoBxr npeaoxpaHqer
rxopL or pa3noca. a raKxe or cryqarHolo sRnbceHnt
craprepa npn paoorarcr!€rr l1Bnrarene.

Cra prep s'relyer lepxarb Br{irroqeHH}rM He 6onee I 0
c, ailarerll crcra$ ncpeplrs Ha 15-20 o.

Ar'rx rerr,Hoe B(JlnLrcH tle craprepa npuBoanr ( qpe3-
MepnoNy_ero rrarteBanrIo n noBpexleHnro aKKyMynr-
ropHor{ oarlper.

BLre8nenn€ flencrrprBrocreii craprepa r rx ycrpsHe xe
HencnpaBnocrI'I craprepa B ocHoBHoM B!I-

3l,rBa}oTcr ojrexyrrqr{Mr{ npnqnHrMr{: 3arpt3-
HeHHer\r ri o6ropaHneM Konne(ropa, jarncaHn-
cru qcroft. pa3HocoM o6MoT oI( rr(opr, or(a3oM
B pi6o re | ' ro0or o pere c Bxrrolrr  reneM n Bbr-
xonoM n3 c]por Myorbr cBo6oAHoro xo!a.

B Ie|oBo\1perccrapNpu r rJc Bcero noBpex-
;lak)rcr Pa6oqrie noBepxHocnr lc)]elflvflrbr\ 6omoB
x KoxraKrr{ofi nJracrr.rn}r, r(oTopHe o6ropa}or
sore,rcrBue 6onHxoir Be'rlrllnHbr roKa, IrpoxoMlue-
ro qefdl rr}L\- tla6,nolalorcs ra4xe c'-lylan 3ae'
aaHnr q(opq TrroRoro p€re B HanFaentrcLllefi
Br).ire nc|{lpoMrn{jlia ll HapFrreHne l(olrmR'r2

O-aHaKo npuqhHoii or(a3a B pa6ore cl:ap-

O6Moro.rHHe aaHnue crapr€ps
Craprep nMee r qerr,rpe nonroca, n.i r{oropbrx pacno-

jroxeHlr karyrxriri Bo36y,{uenur, lpn rc tioroprn co-
etxHaHEr rrerr]ly co60ii nocneloBaTenbHo, oIHa - na-

KoHerr naparjrenlHoii o6vornr BuHroM coelnHeH c
(opnycoM craropa ("Nraccoii").

Craprep B pa3o6paHHoM Bxae roxa3aH Ha pnc. 9.11.
napeuen at Kary]jilKa @c;|onr n3 150 BnrtroB NleI-

Horo 3MarxposaHtroro nposo.qa nnaMsrpoM 0.55 Mrv, co-
nporr{BneHne xaryur(u npn 20"C 1,9-2,1 ONr. 0tapyxx
xaryxi{a Bo,lrpoBafla monftl o!}roii Kqeiifiol'r 6yr{aroir.
ojrHnM cloeM s no,'1),rrepexpLrrlre rLron'ram6yM:ixHoir ft rr-
ron roj nflrorri 0.25 MM, lnnprruo; 15 Mr,{ n nponrnaHa Bo-
ao3MynncnoHHbrN{ naKoM Ha o€lloBe naka N'lA-0121.

P'c.9.13. Acr tr crpr€pa: I - ocb pdqarar 2 Brytxd; I -
(prurucocropos6r xplBonai 4- pb'q!r;5 -trpoMalna;6 - p€r.
rc6opq?-daropBc6ope:8 -uerkBonqpo8aHErtr9-uer(a
HeftiornpoBaHtrari l0 - (pbruta co flopoHhr xoinesropdl ll -
ur,'rrcAepxarenli 12 - lpy{uHai I 3 (onnaNj 14 - 60rr; I 5 - t(opr
B c6opei 16 - poDxoBat My'lra

Tepa qacTo ,Btttolct HeucnpaBHocrl{ He craprepa, a
HercnpaBHocrx r offa3br B pa6o, e :)nel(Tpaqecltoii cxe-
rlrhr (npoBo,'ra. jio noJt H rrrcn 6Eoe pene).

Cncrt'e o ycrar$Brca crapr€pa
Anr cHrrnr craFr€pa Heo6xo/t Mo BLlnorl]xrb cne-

!tylolrlrc oneparrrrr:
'/ nocraanr[ aBToMo6tttE I{a rMy;

MyJrrToplron
6arapen;

rrcxa 6p6r3-

repa;

Pnc.9. l2.
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" 
orBeprryrE nBe raiiru lxni{rex kpenncHnt
cTaprcpa. crBnHyr! Ha lrifiHy runHnel(
c:rapr€p B cropoHy KpHlnxn pacnpelenr-
TeJrr'fiLlx rueclepeH n cHrTB elo qcpe3 n()h_

ycnHoBxy craprepa npon3BoAqr B nocne-
,qoBaTenllrocTx o6parnofi cHrTtro.

^ 
nposepia.o.morq fl d?mu?n cnapmrya,

I rocrrr pa300px c'raprcpa cneryer:
r' oqncryTb Aeril-tn or rp'3r u Macra, npo-

repeE carQsftlofi u rnrarerHo o!-MmFrerE, I
HSr nq noBp€x4€H t r cl,ulbHoro ,i3Hoca.
I,bHolreHHHe un nolp€xq€HHbr€ !er:L'rt
lavennTD HoBbtMrl r1]1 or?evoHTypoBa t b:

" 
Tuarsrbrlo npoMBrTB BnHroBbre lUJllrqLrj
no_roToprlM nep€Merqaercs nprjsoa,
|Ueul(x BaJra n RpnBoa, npolyr! cxarllM
Bo3nyxoM n cr{a3arb MacnoM! npr,rneHr-
cMlrM arlr cMa3lix aBnraT€nr;

"' npogeprrL cocrosHxe rorrranroB pene, (oroplre
B Clyqae 3HaqnTenlHoro noaropaHnr 3aqr.rcrrrrr,
lunnoo3anrnofi uqpKoii. Ecmr xe rorlTar(Trr6re
6onrhr B Mecrax conprl(ocnoBeHrr c roHTaKT-
HErM j1llcKoM rMeror n3Hoc 6onee 0,5 MM noB€p-
Hyrb rn Ha 180' nnr 3aMeHnrbj

/  nponenrrr  orc}" lcrB e iavbrKaHUr cTaropHoi l
sxoprloii o6MoroF n rBorupoBaHHbx ulErxoaepxa-
T encn sraprepa na Maccy coolBercrB),rorllxlo,! npx-
6opaNrn. npu 3roM Heo6xoAlD{o orcoeAnnri.rr, 86r-
Bo,r o6Morxr Bo36)x.qeHne crapr€pa or rrrotsoro
pelre n BhlBon Ha rracy nap:LrlrenLno nonmejuHcH-
floii o6{oiKr or xopnyca clrrop:r ,cn vao.bir:

" /  ecrx noBepxHocrh houertopa i rMeer Bbtpa6ot-
Ky or u€ror(, ropeu Konnemopa clreayer npo,
nJnrooBarB. EneHre rop{a korreroopa rra Max-
cuManEHoNr lraM€Tle oTHocllrer_rlHo ruecK B;t'ra
Jronyc{aercr He 6onee 0,05MM;

/ npoeeplrl ilerroc* nepeMerqeHxr xrerofi B Lqer-
(o,q€pxarenqx. U.lernu, BHorxeHHlre no BLrcore
Ao pa3Mepa 9 MM, 3aMeHnrr, noBbre rqer(, Ilpu-

. TepeTL no xonneKropy;
v npu Hir,'In,rnt{ 3aoonH Ha Topuax nlecrepHn noa-

tuooBarL 3axolHym qacrb 3y6beB ror{xr{M
[axAartHHM r(pyroM Manorc lnaMerpa.

AonorrrrenLHoe pere craprepa
Anr yMeHbuenur ror€ B rrenr{ B(nroqeHnr crapre-

pa n o6ecneqeHHr cBoeBpeMeHHoro oTrobqeHnr crap-
repa nocne nyc(a aBnrareJrr npflMeHrercr /qononHn-
rerLHoe exeKrpoMarEurroe pe[e PC-534.

BKnro.reHne p€ne npoucxox r npfi HanprxeHHri 7 -
8 B, a orMroqeH e - npu HanprxeHnn 3-4 B.

B 3Kcruyaraqru oco6oro yxo,la 3a pene He rp€6y-
ercr. !lep$ KaxrBre 12000 (M npo6era aBroMo6nnr pe-
KoMeHAyercr npoBepurrz pcryrupoBrq pere n cocroq-

57

r, 6,

Pnc. 9.14. npoBepra rtroroB Butrpr{nrenEtrorc 6no(a m npofon nnr oG
puB qend: I - konraxrHar maorqa Mudyc i2 H4 -nrorriI -3lxtrM 6noxa
,]no!oB; 5 eoHra(rHa, nracrrsa ii+i'; 6 , (oHrpon6!a, raMnai 7 - aKryMyrr-

Tatuu4a 9.3

J

Pnc, 9,16. CxeMa rxeKpNecNnx c@!nH.q{n d.prep!, Aonox-
rtrrsrdorrpde r r.${a 3axrraMr: 1 - reBeparopi 2'pse610-
r t rpoBnri .  r -d. . rv)  q oprbe 6" 

"pcq.4raK rrroBoro pene; 5 - rotrorHrrenlHoc pdq 6 - 3aMo( 3axrra-
urrr 7 - rr.oBoe pere .r'apt epaj 8 - flapdrerlnas o6Mor(a @pre-
l)a;9 - neneloBarerute o6M)xri.rlprpai l0- &ryrlxaraxn-
raHsr: ll - ,qononsrren6Hbri pslcrp kryrM 3axxraHlt

2

TexHx,'ecKafl xrprxreprcrxka

cx&e pa3MLrtraqM (oHram

38op Mo(ry (oAra{raMu B paroM(nrroM

.ltrcno Bx,(oB (arvux, rn

T _--

l*
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r IIOqEMY .qBIIIATE"{Ir CTAJI
fIJ]OXO 3AIIYCKATbC'?
Ec'rn craprep pa6oraer HopM;urbHo, a aBura, enL 3a- ,

rrycxaerc{ c TpyaoM, oco6eHHo 3n\rofi, rnn6oree Beporr-
Hoi:i npx.rnHoi rl''ercr ol{ncreHxe u,rn norropaHue I(oH
'raKroB TrroBoro pejre cmpTepa. xoropire BbrKmoqalor !o-
oaBoqHoe conporriBrerrue (p$ncropl xaryrxKn 3axrra-
Hnr. .qrr npnBeaeHxr KoHraKros B nopgllox 'rpe6yerct
cHrTL Craprep ri pa3oopaTr, Trrosoe p€xe.

Ecrb cnoco6, Kafi o6onrlrc! 6e3 peMoHTa rtroBoao
pene x ycrpaHnrL r{encnpaBHoc-rE. Anq sToro HyxHo yc-
raHoBnr! !fio!, rponycl(arcquii ror{ B o6xol I{oHTan-
TOB T9TOBOTO pejre, AfiO.q CreAyer no,qK.rroqrr! Mexay
roeMMo; "BK" Karynxn 3nxuraHnr u (neMMoii "C"Ao-
norHlrrerbHoro pefie craprepa, r(ax to(ajaHo Ha ptc,
9.17- B 3roM oryqae npu BnmolreHnn craprcpa Harrpr-
xeHne noaaercr trepe ruoa B nprMoM HanpaBjleHnH Ha
o6Morru (ar)'rxKn, MnHyr lororHflrs'rbHoe conporuB-
nelrue. rrocrre nycxa lB"rareju pejl€ craprepa ornnro-
I IACTC',  U ANOA HE

nponycxaer roK B
o6parHoM HanpaB-
neHnn. An'  sron
qern rolljrcr nrc6oji
anoa, aonycI{aro-
ursii MaKcnManbHbti
TOK HC MeHCe 10 A, a
HanprxeHne
H xe 200 B, Hanpx-
Mep A2].4, I\242.

Ptrc. 9.17. IlofftoeeEr€ atro!!: I -
xoronw..n6loe pene craprep. i  2 -
!xo!; I - dryuxa ia{lraqM

r NOqtrMY NPII BIC'IK)T{EHI''I CTAP'TEPA
PA3AAIOTC-S qACTBIE IILTIqXIL
A CAM CTAPTtrP HE PABOTAET?
Korya npn B(morreHnn craprepa l(nrcllov 3aMXa 3a-

rpecl( KoHraKroB pcire Dldlo'!Ierlnt
crapTepaj 3Harrm. HexcnpaBHa nnu pa3prxeHa aKXy-
MymropHag 6aTaper, Hmxac reMneparypa 3nexrponn-
Ta. oxucteHEr saxoHeqrrn(n rrpoBoaoB
3lrKpenJreHH Ha BbrloAax aKyr{yrrropHoia 6aTapes, 3a-
xxMar( l r rosoro pene f laFrepx H r()  roBa sBroMo6xn!.
EencnpalHo Trrosoe pe,r€ nrlr pere BxrroqeHrt crapTe-
pa. )ro npo o.oaH r noioMy. qro y neucnpaBHoi l  r ix
csrlHo pn3pqxeHHoi 6arap€t HanpcxeHue D MoM€Hr
aKnroqeHnr craprepa pc3r(o cHrxaercr. no3roMy pere

rqaoBoe pene cTapTepa
uenb. flpfi orKrroqeHlru qemr Hanprxerine 6arap€r no-
Bbrrxagrcr, u o6a pene B(nbrraroTcq BHoB!. TaIrr.lM (16-
pa3oM, craprep lK,Ioqacrcr i{ cpa3y xe BHlfi}oqaercJl.
qro n Bbr3HBaer rpecK.

Pr.. 9.18. Myorr cBo6oaHoro xoaa trpnBona craprepa: I - Ha-
D tsar Be/ryrua, o6otMa: 2 - ponr( 3 - sriyrpeHHrr Be,ro at
o6onMa (redepsr):4 - upyxrtsa: 5 - nenqox n!acJ'!B (ynoP
rpyx{tsLt;6 rornar€r6

B 3roM crlqae ! nepByo oqep€Ab o're.qycr 3aqncrur!
BETBOALT aXXWynqTOpHOii 6ampe X rC,-rCMNfEr nporoAoB,
r,'rorHo Ha,asB xneMMbr rra BlrBo,&r x Ha.qoraro 3a4renqTE,
CunEno pa3prxeHHyro 6arapero Heo6xoanMo 3apr4rr!.
3rMoii, ! clr,'rlHbre Mopo3H, pexoMenryercr 6arapelo cHx-
MaTr r{ xpalt TL B TentoM uoMellleHuH, a ycTaHaH BaTb
Ha aBroMo6[n! HenocpeAcrBernro nepea B]rq4oM,

Anr npoBepxr TrroBoro psre HyxHo Bxnlorltrr 3a-
x raH e f i  coelHHxrr 4poBo/roM unf i  orBeprxof l  1axx-
Mbr L Eo'u rrroBoe pereBfinroqaercr x npn gToM c.n6lln-
Hh|rafl6re ylapBr uecrcpHlr flpfiBo]a claprepa o r]6-
qarbln BeHe[ M:rxoBfiKa, To pene HexcnpaBuo n noAne-

A,r.g onpeaeneHur HencflpaBHocrx lonojlHxrerllHo-
ro pere BrtnloqeHur crapTepa HyxHo coealrHnr! Mex,qy
co6oii ero BbrBo/l5r "6" ,{ "K". Ecnll npll 3ToM pe,re H€

ono HexcnoaaHo.

. IIOqtrMY IIPU PABOTATOIUEM CTAPTtrPE
I{OIEHqATITII{ BAJI IBI'IIATE,'I!
HE BPAII.IAtrTC'?

Ecru np BrcroqeH r craprepa cnErue lnyNr Bpa-
lIIeHnr r(opr, a l(oieHqarHlr B?r,r npH 3roM He Bparqa-
eTc{, npxrruHor1 cnyxuT HeucrlpaBHocrE npnro,qa lxe-
crepHfi craprepa npo6yxcoBr,rBaHue Myorbr cBo6oIHo-
ro_ xo!4. Anr ycrpaHeHrr HeuclpaBr{ocr craprep He-
ooxoluMo cHrr6, pa3ooparr, n,.B nyrlueM cnyqae, 3a-
MeHuTLnprrBoa. Ecnr xe raxofi Bo3MoxHocTn H.-r, Hyx-
Ho nonbrraTbc, ero oTpeMoHTr,rpoBar!. Myora (psc.
9.18) Moxer npo6y(coBrrBarb rr3-3a rrHoca po r(oB 2
rjx [a3oB B rapyxHo;i o6oiiMe l, noroMru npuxnM-
Hbrx npyxnHoK 4- a rar{xe B psynbTaTe 3arp8Hellut
,ijru 3arycreHrr cMa3ku) rc-3a (oroporo npoucxol T

l !'I' orpeae,neHnq npflrnHr,r HericrpasHocln 
'r 

peMolr-
ra Heo6xoaxMo pa3BanbqcBaT6 rQar KpLr xr npniola.
pa3o6par! Myory, rpoMbrE n ocMorpcrb Asranu. B Mac-
repcxnx rQbrlnry pa3Ba,rlqoBr,rBaror B cne4ra,'rbHoM nptr-
cnoco6,reHxx Ha roKapHoM cr-aHrc (puc. 9.19), no Molcro
fry onepaqtno npoae"raT! D rncr{ax y3ro 3yoruIoM x Mo-
roTKoM, orfi6ar kpaii KprrIIlKr He6oJrlnlnMu 

'riacrl(aMn,Ao rex nop, noKa ee Moxlro 6yaer cHe:rb (pllc. 9.20)
[,l3HoueHH6re po)1ur(u Heo6xo,qnMo.3aMeHnrb ponB-

xaMn peMoHrHoro pa3Mepa .quaM€TpoM 6!l MM (MoxHo
x3roToBtTt ,x t3 xaocToBr'rKa cEepra lanHoro !Ha-
Merpa). BMecro nonoMaHHbrx rnlr noreprB rx ynpy-
rocTL npyxuH HyxHo notoopaTL lpy
nbre no pa3Mepy lI ycr{n]'ro cxarnr. ictll npyxnHH He
croMaHbt, Ilx MoxHo pacTrHyTr, yBenurrxB &r Hy.

nocre c6opxu np{Boaa orryc lTh ero Ha 3 - 5 MIIH. B
Mamo !,'rr lBrraTe.'lr. 3aTeM laTb cTeqi, liSltIIuI(aM Macm.

Ptrc. 9.19. PaBubuoEM xlErft, npxuola ra roRapron crr{-
*e I ,npuBo,[l 2 narpos cras(a;3 - 3a,rEri u.dl?;4- rtcrpy-
MeE;)-peqelepxarenE
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I I]OqEMYABI-IfATE.JI63ANYC(AtrTC'
Htr CTAPTEPOM, A TOJII.XO C (EYKCI{PA'?

npx'{lrH ]roMy MoxEr 66rru He(honbNo. Cpeax Hnx
Har6ojree Beporrnbrel

- pa3pr{ieHa ax(yMyrrTopHar 6aTap€r;
- oKrcJreHbr ltJln ntoxo 3axp€fl]reHr,r KITeMMH a(rq-

MynqTopHoii 6araper. Hyxno 3asucTuTb noJrmirHlre
86180461 6aTBp€n r,r KlreMMEr npoBoqoB }' xoporxo 3aTr-
H!.TE OOJITbI KpeueHnt;

-  f l , lo io i i  KoHraKT axKyMynrtopHof i  6arapex c
"va(co; . Heo6xon Mo npoBepxth Kpenr'reHxe fipoBo-
!a oT MnrrycoBot MeMMbr x ny3oBy;

- nnoxoi:i noHTakT ABurarenq c "Maccoil". HyxHo
npoBepurL xpeme{lle r [cnpaBHocT6 MeaHoro nposo-

'qa (6e3 q3onrunu), coelnrrrcIllero ABrraTexb c Ky3o-

-  ocna6na xneMMa "K3" Ha npxBoAe rrroBoro
pere c'rapTepa. orrucrliT6 rr nolTrHyT6 Kpenr€Hrre npo-
BOAA;

- 6o.nruroii ra:op uexgy rlexrpoAaMu cBe.{eii. yc-

TaioBrTB 3a3op 0.7-0,8 MM,

Pnc.9.20. Plr8.nluo8Ka
quuxi r'.kft*: I - npnBo,ri
2' Mororox; 3' 3y6droi,{ - rnc-

Ta6nuqa 9.9
B6Mo,{rHbre l|encnpaB|tocr craprepa

Ilptr BRro\eHHr crapmpa rNop6 r. sDaura€rct
H.'ntueNac roHraiia uerok c ko!LetsropoM; Ctrrrh c'.p, ep c lBnrdrcl, ! pdo6pdr6 erc. np,, Heo6ao,rnlm

cnelyer 3alncnnL Lqr lroro

il?;;Tl"**"^*.*"IolaTeneT,foBofop€Ie.lJpTepa
orcoejlt HHr6 nposor o1 crapreF tr cHrrh {p6raK} *ipsarnt
c uev)r!v!. Ecfu koHraxrL' ronropeno, 3rqrcrrrB !i
C{rLHo llrropeDuore 3.xrMhr noBeDdvft Ha lE0 Boxovr oer

.opuBcoc l r rHeHrr l i  B \  | r l  (  
'nrcna{.rrsr ! roB'^rkeP{on+\:

orp€Modf rpoBaD craDrcD x
orcFcrBn.rarexHoro donr npoBcpxfb qenl c noMour6b (osrponrno! ravn6r. nprcoern-

AcHxox K kxcMne i0 b bqarei! n ( rtaccq . IIpr orcvrcrBrtr
Hrnpr^.hlr !a ffcu\1. 50 B
BMo'er | 

'1o 
cn p repa. BNxbqfenL ]axu.!Hir 3aNenrrbi

obprrB oDMoi{r srr nox.op r9oBcplrL rrenr c noMolr6b {oHryon6Hon xaM$r. i]awa.
coenn'resrat c (xeMMoi,It ronorsrrerlHo,o pdr n ('Md$on l
.uorxla:JrroparLc, npx sbroqetsls craprcpa, Eqx naMna He
roprr. lano paro6parbI)c .- 3acxsrnr6 (oumKlr I olpd yrr-
poBal6 rare. JIpu o6pbr8e o6Mor(s r)en. - {ano 3rMcHlrbero:

3erasre rxops peie 30 sryn(exaryu(s 3ne(rpoMafH(a
Ilpn sMoqetrnn qlprepa aoxescllut Bar aBrnrext

Hc spru,Hcs rir sprflccrcr c !.nu! lrcro! d6oporns, Hara.r.'avr cramsn'cr sr66r!
Jkkv!\ |q 'ooI l ' l , l laoc' : ntnBrprrts 6rrJpetu. {,rrs 0rrl nrr riqcHrrh ei

!op' , rkn- f 'vLr(a/ . ,eocvor,r  cronq r  06vor{rno 6\ 'FreH/r . rJMrHrr l  r8opL r i r  u6vorr  For l i \ "eHur:
Hrpyuerre troHrand 3 uetu nrrutsrr crlprepa EcrqrqBxe
rcppo3xr srt cillooii 3arrx(! H!(oHelsunoB rDoBoaosi

@vorp{L uenn n!1arnr cnprepa, trderorG ! 3arrHyfl
ran({ ff akoHeqHrxoB nDoso!

3&!aHue *oPr craprcpa 3a norr@aj 3!!eHur6 c.rprep u{ 3aMeHnr6 Brtrxtr (no!d!nHrxoB) Bu! r*opri
na3Hoc o6Mnrrx rropq

rptr uM@{eHttr o.prclr Bt.r rkopi oprtrrlFrr c oorrurrn qxcro! o6oDoroB. Ho He n
n po6J KoBrd NrSrH cBo6o rHr.  d ro-a , ,prsoia ndrrcpd raMesm6 lyory cBobonror

llpr 8IloecHtrn ( hpr€pa o'hnn€n ckpex€r 
'uMepHn 

oaprep{ Foropar !e Bxoxn tr
3a6o,H!' Ha 3ybBA BeHuA r'lxoBrMi vcr par116 316o!Abr !DaBnoii noDDexreHdHx jv6beR.

ocndoreHrc oydepHot r p]{Hflri nnrso/k cranrcpd
llpn BrnFqenm crapreF crErc! noBroprsurtrnci cryf, rsrosor! penc n n'ecreps! o

(oJe{carsn BurBnrrrsr{ nDtr Jro se sD!trI..1s
urcfrcDqe nalexroro {oarama Mer.[y ueirMaMx ! Ha(ofleeHx-
Mn, nDo8oroB. @o6eHHo ! a(oMvnirorHon 6araen:

alpolep, i6 u floArrryrL qEnrrcHre Ha(oEeqHr(oB npoDoAoB

rd rprxeHa Mtr Her.,rDaBHc flo8eprft | nomapr!frb 6drnpep Mr uMeHrrh e:
Heucnpa8m ylepxxBaDura, o6Mor(a rffoBoro p€re unx ruroxon
(oHraxr*c"MrMn"

3aMead6 u! noluenar6 3a(renry. oree'qrHrourvro

lloqe nycm q8{mMr saprep Be iuknoc.dc{
raelaHle Myorrr rn{ oqe Pdoopa'6 craprep |  )crrsosr r6 pr i  rHy kenaHir :

arexr pde !r{ aononHrreftrofo pener HeMeiueaHo ocr4HostrrL aBr.arenr. oroloqrrr arxyMyrrrop
oaraDeo. ctsftB ! orDeMosr

3aelaHne raMka sxroecrenq rarrrdHrr, nprsy,surd6tso noeepHyB (

i'e^Brr(oBoe 3aMbrraMe B yAepxr8aouet o6vor(e trroBoro raiieHmh rrfoBc pue craprepa



CtcreMa 3axnraHrr ABuraTe.'tr co-
croxT 1r3 flpepbrBarenr-pacnpeaenrTerr.
KaTyrlrx 3axfiIaHq, coeanHrrorqxx
rlpoBoloB, conpoTr.{Bn€fidr,tr/'rr yMeHB-
lueHlit paalonoMex n cBeqerr-r 3axljrarrut
3IeKTpXqeCXar CXeMa CtiCTein61 3aXIlra-
Hur noxa3aHa Ha pnc. 9.21.

Pr36(,p$a
pacflpeten Tenr ]axnmsrx

Pa36opxa pacnpe!erxrenr 3axura-
,lt ocyulecTBtteTcr B cJreayroqeM no-

pr{kel

'/ cnrrr xpuuxy r 6eryrox;
'/ orlepHyrb Br,rnrrr xpenreHilr Ba-

KyyMfloro peryrrTopa I,l cHrT!

'/ oru€pHyr! Br{gr xpen:reglr n3o-
nrropa xneMMLr HH3xoro Harrpr-
x€Hr{r u cHrTr KreMMy;

t' orBepHlrb !Hrr.r6r xperureHrr Hrix-
Heii rlracrxr$r rpepbrDarEnr K xop
rrycy pacnpejtenuTen9 r Qtrr6 ee;

'/ orsepHyr; rBa 6onra (penneHqt
cTor: f i  npepbrBarens n cHrrL
croiiky;

CI{CTEMA 3A}Ifl,IIAHI,Iq

Prc. 9.21. 3n€mpncsxar cxe s cqqeMs 3.xuennr: I ' redeparop:2 - pene 6no'
ktpo!(ti 3 - peryrrrop eanpsx.Errj 4 - 3aMo( 3axu.aner: 5 - Karyuka 3axxraHu:
6-pacnp€.qenxren6raxrrarlrt 7-daFepj8-peneBxroqelnroapreplj9-aMnep-
verpi l0 - aKFrynrropqar 6.r aperi ll - Bdrirpearer! Macclf'

2527
Prc. 9.2?. IlpepNembp$np€rrsxren6 3lxmsrnr: l- Mybra rpGora Bux(a pacnrErlewrenrj 2 - (onnae(oBar Macnets(a; 3 '

rpF xi 4 - 3aurerMr 5 ' beryHo( (porop plcnpererrrenr); 6 - npyxrHa (oHramEofo ror6ka; 7 - xosra{rdb,ir y.onox; 6 - trotsrdhHa,
n"1]d lHa 6e.Fra;9 - xp6ruKa: l0 - rynaco( 1l- MeMMa Hr3xoro HaryrxeHrri 12 - npyMBa ryy3r(a: 13 - nordrnHx{: 14 - HenollBux-
Hdn (orra$i l5 -npyxrtsa orEp6rBar.n4 l6- prrear rpepdBarenr; I7 - rercronmo8ri rynalo(i l8 -rut4drlafielorBrxso.o kosram;
19 - Brm r(dreH'1)nerbrn: 20 -xopnyc; 2l - oqpoBar ufl{a lrt cMa3x! *rnacxa; 22 - .l€rpoBar lpo(na,qq 23 ' osr! Anr cMa3M madss
npep6tBarddi 24 - perynsposoclUn pu{ar: 25 - rafi(a 6oDa *!€lueHM Ma6rn omas-eopp€uopai 26 ' norBnxHar u 28 - Henoallxsat
nnaotrHHomcd+ooperona")ra€R,ev - .2/-6oir \ovr1dnur8rxHoxucmdhLrroppekropa:.2q raira kpemeHrs HenorBff iHon
| 
'nlqnE 

r omaE-Koppemopr ( (opflycy npqBo,qa pacnperernrera. l0 - r{m lffa+pa ft, u; I I - ronopHbri Bnsrj 32- Ban}aM-(oppemopi
ll - ffaopa ai 35 - peirsoBoe yuorHqren$oe konluor 36 - npyxrsHoe xuBrro; 37 - npos.rlM perynspoBoqxar Marc{MuEBoro y.na
oreexeHxr 3axrraMq: 38 - npoua.urc peryrnpoecra, xqKostr npyxrsu. I lropr l, ll, UI. Iv r{a $6rurc pacnpene"qmeM y(a3rts
BaM loprrlox rc,rcoelrHeHlr npoDoroB Bbrco(o.o Hanp,xeHqr x co@snqsyounM 

'rurtrarpaM



134 Aql,toto-to6tlt6 ',tIfA3": 
'cnponcnBo, 

pa6omo, irexH \e.Koe o6cnpc aaMt

"/ errrL 3aM(oByro lnai16y c oc pLHaxr€ npepLr-
BJIelq.  Or(oenf iH rb npoBo-l  or  r {or ' raHrHoi
crofiI{}r, IraxaB Ha rj3orupyrcuyro BryJrxy x,
npeoaorleB yctnue npyxnH pbrqaxIta, crrrrL
ph|raxoh npepbrBarerr c npoBo,4on Knevvoii
rru3r(oro Hanp9xeHnr;

, /  pa,r ,e:rnrrr  no.ralxr)ro Heno.rFr i t .H)rc nla-
cruH6I npepbrBaTenr;

r' BBIHyT6 Boiiro"nHii ca.n6HuK 113 oTBepcrns B
r{yraqKe. orBepHyrL Bnxr KpenreH}ie KynaqKa;

'/ orcoe4nuurr npyxnnLr or nracr:rHLr xynag(a
lt cHtT! eao BMecTe c njac'rnHot;

" 
clrqr; npyxnHir n rpy3nru qenrpo6exrroro pe-
ryrlrropai

'/ !nr lcMolraxa npnBolnoro Bajra cHrrL npy
xunHoe roxbuo, !br6nr! urnor n cnqr! Kyna"-
KoByro Myory;

" 
errnpeccoraTr no.quunHunn, ecrx rpe6yercr nx

npoucpxa 3ne$pnqecxux napaMc, poB:
"/ conporxBneHne roM6xHxpoBaHHoro yronhka B

u€IrrparllroM snexrpoAe KplInIKn .qonxHo 6brrb
B npe,Ierax 800013000 OM;

'/ eMI<ocr! (orraerrca"ropa lonxHa 6urb B npeaenax
0,17-0,25 MxO;

'/ conporusre!rc n3orruul,! npn orHocl.rr€rrbrron
BnaxHocrn 50-70% u reMflepalyp€ 15,25"C H€
Menee 50 MOn.

r XAX TIPOBEPI4Tb U OTPtrTYJIIIPOBAT6
KOHTAXT},I IIPEPbIBATEJ'II?

Art o6ecnc.reHxr HopManbHoi:i pa6orH clcreMr,r 3a
xtrraHur 3a3op Mexay I{o akraMx npcpbrRars.rr aor-
xeH 6Lrrr, orpertnnpoBaH B npelerax 0,35-0,.15 i .

IIcpcA npoBep(on n perynupoBr.oi Heo6xotnMo
y6e,qlrrr,ct, 'rT o norBnxHilii pblqaxoK xoHraxra (Mo-
noToqeK) nepevenlaercr rerr(o) r ero npyx,rHa ynpy,
ra (nolnrTErt MoxoToqeK, Koraa ero ornyc(aroT, !or-
xcH n€rxo Bo3!panlaTlcr B xcxotHoe noloxeHOc, a
r(onTaKrr,r npu 3ToM aonxHbr 3aMirxaTbcr co qeirrKoM).

ELnr Bci B nopflrt(e. I o npoBelHx rc koreq'rrruii Ban
ADr.rrarenr ral(r rrTo6bt KoHraKrbr rrpeplrrarenr oronnn
oIl{H or Apyroro Ha Ma(cuManLHyro BenrrirHy. OcMoT
pnTe i{x. Ecrt KoHTaKr}r 3aMacneHbr rr noxpbrrlr Ha-
rapov. ro r  HyxHo o'+rc[ ]Th x nporcp(tb cML,qcHhoi i
6eH3HHoM BeToubro (T(aHb He AonxHa ocraBnrr! Bop-

3Tr{ onepaqnfi MoxHo Aejrar6. He cHrlMa! (oHTa{,
ToB. Ect,r noBepxHocTr, xoHrarrToB n3noulena orepoB-
Haq). ro noHTar(rLI nyque cHrr!, oTBepHyB BrHr r{pen-
neHnr, u orcoeAn}l[B npoBo/f, HH3koro Hanprxcsuq.

I]porirrre ItoHrar(TH n nanenl,.
HaroxneM (nyqllle anMa3HlrM) y6epnre c noB€px-

Hocrr{ r{onra(roB HepoBHocTx }r Hafap ([o,![,3oBaTbct
Haxlaqsoi 6yMaroi ne"rL3r. T,K. nonaallltle MexAy no-
BepxHocrrMn xorrrarooB qacrrr{Er a6pa3JrBa Hapy[raT
pa6ory xoHrarooB), a 3areM npoMor:ire ux 6eH3nHoM.
A)t:vu?thrii Hedfbrb, xpa unb ondenun
otn dl)?ux ullcmpfMe mos u ucnowoqatnb motbt{o d,u
3A\UCnKU KOhmARmOB.

[ocne 3aqncrxu u npoMbrBxrj r(oHraxroB! npoBepb-
Te lrx B3aHMHyro napannenbHocTb rrcoocHocrb. nplr He-
o6xoAxMocrr, orperynupyiiTe noroxeHuc (oFraxroB,
noArt{6ae (poHureiiH croii(r HenoABr{xHoro I{onrar{-

ra. llH B KoeM ciy.rae n€ noarr6aiire pH{axox c no.u-
BnrrJrbrNr xou'rlxTo\r: 3rrM Br,r HapyurTc Hopr{aiLrryro
pa6ory pacnpeaenr'rrerr. Ecjrn nenaparnerbrrocrb Bbr3-
BaIIa H3HOCOM TcxcTonriroBoro yflopa p'lqaxKa, ro
cnelyer 3aMeIrnrr, lcIo r{oH'raKTHyro rpynny. nocra-
BrIB koHrarirHyro ryynny Ha Mecro, orperyn pyr'rrc
3a3op Mexty xoHraxTaMx.

B fl poqecce 3kcnnyararluu aBToMo6urr crapairecr,
npoBeptT6 cro KaK MoxHo tralqe, nocr{orlbr{y 3a3op Mc-
Hrercr rB-3a ecrecTBeHHoro x3Hoca aeTarct npepBrBa-
rent. /qaxc He3Hatrnrerlrroe n3rreHerrue 3a3opa yBenu-
linBaer pacxon ron;ruBa (r3MeHeHrc aa3opa Ha 0,1 MM
yBenrqrBacr pacxo! Ha 0,5 r Ha 100 liro.

yBenn.rrrrr, vnft yMeHbrrrirrr 3a3op MoxHo. ocna6rB
BttHT6r KpenneHnr n nosepHyB. npn noMorqx oTBepT-
I{nr croiiry HenoABnxHoro rioHraKTa. ycraHoB B 3a-
rop. rarqhnre B'rHrbi  

' (pen 
reHxq KoIra ' ( roE.

IpoDepxa B€nfi.ruHBr 3a3opa [lynoM Hc Aaer Heo6-
xolluMofi roqHocrn r{3MepeHnji. qacro nocn€ r3MepeHut
urynoM 3a3op c6uBaercr npr 3arqx(e Bnrrrou l(penne-
Hrrr r(oHraxTos, KpoMc loro. npr{ fi3MepeHxr utynoM
!{e r6rF npoBcpr l rb cocrorH e pa6o,r  x noBep\Hocr(n
t(oHra(roB. BcE ?ro orpnrlareruro cxa3r,rBaercr Ha xa-
.{ecrDe pa60T6r c'r{:reM!r 3axHf aHur.

qro6br 6onee ro.{Ho orperymrporarr 3a3op Mexay
koHrnKraNir{! Hyxrro n3MeprrL ne caM 3a3op, a yrot
3aMr{Hyroro cocrorHnr ltoHraxroB (v3CK), r. e. yror
nonopora xynaqfia, B rerrcHn€ (oToporo xoHrirl{TtI

Hco6xolnMoe npHcnoco6nenre nrr npoBeprn y3CK

MoxHo caenar! caMoNy. Ha ropeq kopryca pacnpel]e-
r l  rer lq rrahlctrc 6)MUxhyru ruxar)  L Lcr o;  . rencpsn
l rpal lyc.axporopy
rprKpennre crperl iy!
caejraHHyro x3 xapro-
Ha! x€crn r.rrr.{ nposo-
roKn (cM. prc. 9.23).

nonxnmqxB r ioHr-
porbHyrc naMny na-
palrJlenLrro I{oHT axTaM
npepHrarenq, noBep-
HltTe KoneHqaTlrn Bat
n n3Mepbr€ no uKaJre
Y3CK or MoMeHra,
r(orAa ,aMna noracra!
ao MoMeHra! I toraa
orra cHoBa 3arop Tcr.
Benn.rrHa yrna aorx-
Ha 6HTL npclcnax
0,35-0,45 M.

Ptrc.9.23. Ycrponc o air npo-
Beprr yrrd raMxnyrotu cocior{de
koHriffd: I -rMra; 2'mperM

. HACXOJIbXO TUIATEJ'ILHO HYXHO
BLICTAB,'I'TL 3A3OP MEXAy
KOHTAKTAMII IIPEPbIBATEJI{?

npepbrBaren! 6ya€T HopManlHo pa6orarb npu 3a-
3ope oT0,3Io 0,5 i{M, non}rTKx c Bbrcoroii ToqBocTllo
yflaHosurE ,ror ,a3op Bcertra Tpe6)rci nocrftryrcrueii
ycraHoBxr MoMeHra 3axu.annq, r.(. rb6oe ]{3MeHe-
Hxe 3a3opa Mexay r(olrraliraMr npepLrBarenr B[Hter
Ha yrot onepexeHrr 3axrfaHxr.

C6opKa pacrpea€nnr€,'rr 3a,{nraHnfl
C6op(a pacnpelenurenr raxnraHrr npoBoanrcr B

nocneaoBare.rbHosrr .  o6parHoi pa r6opxe. c ) , reroM
creayroqrx yxa3aHHIl
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/ ranpeccosxa HoBLIx no4[IfinH KoB npo 3Bo-
anrcr Ha pyqHoM nJrn nHeBMarrqecKoM npecce,
nocre qero pa38€prltoia Heo6xo.q}rMo pa3BepHyrr,
xx BHyrpeHHHi ! aNlerp Io 12,7*|0rr'i@ MM'

" 
nepea c6op(ofi Btur pacnpeaerfiTejrr, ocu ueHT-
po6exHbrx r€n, noBepxuocrli rpy3nxoB n nnac-
TuH qeHrpo6exHoro perynrropa cMasarL xort-
cncreHrHon €Ma3xoii rlrra Jler'tot-24;

r' npr c6opr<e painpeaernrenr aonxgbr 6brrr, o6ec-
IreqeHEI cjlelyl{)Me 3a3opbr:

- [poAonrH6rii nrc(bT Bana - He 6onee 0,35 MM;
- ia ' lop \ 'exa) rpyr xaM f i  nlacr Hon

xynaqKa - 0,2-0,5 MM;
- oceBoi nrcOr xyraqKa - 0,05 - 0,55 MM.

yra3aHHbre 3a3op6r perynnpyKrcr noA6opoM pery-
tupoBo'rHbrx nlaii6.

flocnc c6opktr pacnpeaennrens 3al{anar! 4-5 xa-
flenr, Moroprroro vacira, B MacjreH(y pacnpe,qe rreJrr,
2 - 3 l(ffinn Ha dE'Ibq Kyra.r(a, 3-4 Kannu - Bo BryrrKy

O6c"ryxrBaHne t(pH rxll "rprM6n6pa"
KpEIrI]Ky npoMurb 6efi 3xHoM, npocylrrrr6. KoHTan-

rbr npbrrrxr o'rncrurb (MoxHo l0% pacrBopoM oproooc-
OopHoii Kncnorbr. HaHecrr Ha KoHraxrbr no Kanre
Knc,qorbr .repe3 2-3 Mrjry.rl,r Hacyxo B6rreper!.) EcJIu
BHyTpc(rIrc boxoBbre xoHraxrlr KpbrnrKH Brrpa6oTa-
nncr,, ro ,n/'rq ljx HaaexEoro noHraxra c poropoM Mox-
Ho npunarrb Ha ltoHraXr poropa MnnnxMerpoByro nna-
crxHy Me!n. Ecnu {eHrpar6HHii xoHTaxr pacrpelenu-
TeJrr pa3py[reH, ro e.o MoxHo x3roroBnrb n3 yronL-
Horo 3reKrpona 6arapeiikx &rr Oonapr.

IpoDepxa r ycrarroBra MoMenra 3axnraHnfl
OT npaBrnr,Hocrn ycraHoBK[ 3axnraHfir 3aBuc!,rT

HopMarbHar pa6ora n 3kolroMn.rHocrb nBnrarenr. fIpH
paHrreM MoMeHre 3axuraHnr pa6oqar cMecb croprr ao
npr.rxola nopuHr B BepxHroro M6prByro ro.rry, u obpa-
3oBa3unecr npfi 

"roM 
ra3H 6ya].r ropMo3nrL nBrxe-

Hne noplnHq. npu no3AgeM MoMeHre 3axrraHm pa6o-
qar cMecL cropxT npD xo_qe nop Hr BHr,r3) ,r aaB.rresse
ra3oB Ha noplneHb 6y!er Hxxe onrnManbHo;. I,l B roM,
u B apyroM cry,rarx MoLqHocrL asurareirr yMeHbrna-
ercr. a pacxoA TonrfiBa yBet qugaercr. qro6H 3Toro
rc6exarb, Heo6xoanMo npoBeprrb ycraHoBr{y MoMeH-
Ta 3axrrraHfi,r, flposoAr.rrb 31y onepauHro, xerrarerrL-
Ho, nprl KaxaoM o6cryxrrBaHnu aBroMo6nnr.

3axxraHrre ycraHarr'rriBaror no Merr(aM M3 rra
KpLruKe qenrpx4yru.3ra MEr(a yna3bBaer Ha MoMeHr
ra*xrd'rHe B nepBoM ur l lHJpe Haqa.ro parvhrraH q
KoHrar(roB npeplrBarsrr aorrxHo nporcxorrrB u Mo-
MeHT, Koraa Merxa M3 Ha r{pbrur(e ueHrproyru coBna-
laer co crpe[Kot Ha kpErrrxe pacnpeAerr.rrefi,Hr,rx lxe-
crepeH. flpu 3roM 6eryHon (porop) aonxeH HaxoIIrrB-
cr npoTr{B 3rexTpola l{pBrlrkll pacnpe,qernrexs c unQ-
pon t .

floptaox onepaquii ryu ycraHoBKe saxtritrrlrs cre-
Ayroqun:

'/ cHqr! xpbrurky npepbrBarenr-pacnperen re,_It u
porop, npoBeprrrb 3a3op Mexay
npepLrBarerr (B cryqae Heo6xolnMocrn orpery-
nxpoBarr,). nocraB r! porop na Mecro.

/ yctanoBrlrb KoncHvarbri Ban B notoxeHue, co-
orBercrByroul€e Hat{dny raKra cxaTnt B DepBou

qnrxrr4pe. Anr rroro B6rBepH)"D cBerry nepBoro
q[ruHApa (nep8Hii c neBoii sropoH , ecn]t cMor'

' perb Ha BeHrnjrrrop), nnorHo 3axpbrrr orBepc e
gnr cBe'xi npo6xoii 3 cMrToii 6yMaM, B6rTarr(j'-
Batrne npo6Kn npr npoBopalrxBaHnx roreHqa-
TOrO Bajra yxaxeT Ha Haqauo TaKTa cxaTuq.

y' MenteHHo npolepry.E xoreHqarbrii Ban l3ufn-
renr no coBnaleHl iq Merl(x M3 co cTpenKoi Ha
KpLnrJKe pacnpe,qeDrrerr,Hr,rx [ecTepeH;

'/ 
y6eanrrcr, .rro porop cronr nporliB xorrraxra
I(plIrIIxn, coearrHeHHoro c npoBo,qoM, rqyuluM x
cleqe ta,kyi  aHrir  nepBoro uyrr lHApa:

r' ycraHoBrrr, oxraH-Koppe{rop Ha Hyrr€Boe Aene-
Hue rn(;rnH noBopoToM perynnpoBoqHoro pHva-
rt, 3arrHyrb rai(y 6onra KperlreHuq rmacrnH
or(raH-KoppeKropa;

'/ ocna6nrr, 3arrxKy 6orra xoMyra KpenreHxt
(opnyca pacflpeaennTe,lr K nortrnxHoi nr.lacrlr-
He oxraH-KoppeKropa x noBepryrb Kopnyc ryo-
rrB qacoBon crpenxu, '{106}r noHra(rbr np€pbr-
Barenr 3aMr(HyJrr.rcB;

'/ B3rrr, fiep€HocHyro raMny r r]Ba r3on[pogagHHx
npoBola. flprcoelnHnrb npx noMo ru norrojrHlr-
renLHHx npoBoaoB o4r'rH KoH€ll urrrrps Bnn(t
nepeHocHoi naMnlr Ha "Maccy", a apyrofi I{ 3a-
xuMy Hn3Koro HanprxeHnq r(aryuKn 3axnra-
Hnr, K KoropoMy (pennrcr npoBo.q, lrlyrqrn K
3axnMy I(neMMlr Hrcr(oro rranpqxeHnr npepbrBa-
rert-pacnpe.uenure,'rr;

" 
exrrcqurr ocropoxlo roBeprryr!
Kopnyc npepbrBar€nr-pacnpeaerrrenr no qaco-
Boii crpenKe .qo MoMeHra 3aropaHrs raMnbr. flpll
3roM Heo6xorlr{Mo nprxnMaTb poTop B cropoHy,
nporliBononoxHyro ero BpaueHr'rlo,.1106r,r BEr6-
parb 3a3opbr;

'/ ocraHoBnrb BpalqeHue npepLrBarerr-pacnpele-

' 'TEJq 
TOqHO B MOMEHT BCNHXI'BAHfi' NAMNOq-

kH. Ecju 3To He ytanocb, onepaquF noBTopnr6l
./ ylepxnBdr Kopnyc npepHBare{r-pacnpelerqre-

nt oT npoBopaqnBaHnr, 3arqH'"rb 6onT xoMyTa
xpenneHtiq Kopnyca, nocraBr.rr! nplrljrxy s qeH-
T panlnEr, npoBoa Ha Mecro. flocne gToro npo-
repHrL MoMeHT ycTaHoBKu 3axuraHrrc, npoBo-
p"uraar raoanoi i  p lKorrKoi  (oneH'{u16r i i  Bal

/  nposepDtr npHcoe rrrHeH e npoBoros ol  cBevei ,
HaqnHaq c nepBoro qnnnHApa, ! nopsaxe l-3'4-
2, cqurar ux nporr! 'racoBofi crpenKn.

Ct€ayer ;rMerb, B Briay, qro ycranoBxa 3axnraHn,
no Merfie M3 Ha rxxuBe npr cpeAHeM norox€Hlrn ox-
raH-r(oppexropa o6ecreqrBaeT HaIBr,rroaH€i i r l lne
MOIIlHOCTHlle n 3nOHOMUqeCkIte nOXa3aTeIr[ ABUraTe-
11' nrIIIL npfi ycnoBsllj qro a,1r ero nrffasuq npuMerlr-
ercq coorBercrByroqni 6eH3uH.

flocne xaxroii ycraHoBKr.r 3axxralrnr, p€rynrpo!-
KIl r{oHTarooB B npepErBaTete IIII,I 3aMenEr Toln]iBa
npoBepnr6 coorBeTcTBne y ra oflepexeHur 3axnrarrnt
Ha xoay aDroMo6unr, OxoH.raTe,rlHyro ycTaHoB(y 3a-
xliraHrr BbnonHr'rrb or(TaH-r{opp€KropoM: IlporpeT!
aBxraTeMa xonocroM xo!y, a 3aTeM, aBnrarcb Ha
nptMoii nepeAa'{e no poBHofi Aopore co cxopocr!rc 40-
45 xu/q, ,qarr aBroMo6nnro pa3rox, pe:xo HaxaB Ha
neaanb npxso,qa apoccen
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naercr HanonlreHr,re urJr!{rqpo! pa6o'{eii cMecbro x, ore-
AoBarsrrhHo. naBreHic B ruoMeHT BocnnaMeHeHlr. B Toxe
BpeMr yBeJrfiquBtsrcr 3arpr3HeHre cMecl,r ocTaTo.IlIEIMlt
ra3aMrr, qTo npr{BoarrT K yMeHr,rrreHxri) cxopoc t crcpa-
HL{t, a 3To rpe6yer yBeJruqeHyr yDra onepexeHlr :ra-
xtraEr{r, T. e. rrcKpoo6pa3osafine aonxrlo nponcxoaxrr,
paHr,lue. c yBenuqeHreM HarpFrrlr r(oruqecTBo ocTa-
Toqsrrrx ra3oB yMeHlrxaercq, KorOOfiqueHT {36HTka
Boltyxa riaxoAurcr B npctenax 0.8-0,9. Ta(as cMecb
nMeer rrau6orrLrxtto cftopocrb cropaHrrq, no"roMy )Ton
oneperrieHnr 3irxfiraH r;torxeH 6Hrb MnH'${arbnHr{ n
xcxpoo6pa3oBaHre JonxHo nponcxoAuTr no3xe.

,ftrr xoppenuponxr i!{orrerna 3axuraH!rr, B 3aB,r-
c vo( ru o r  H:I  p)1{r  f  Br l r , r  re rr .  r i  !orqaH Bdx}}  MHbt i i
peryitrop. npu yr{eHLueHJl! Harpy3r(n aBurarent
lpocc€nt nat 3acloH(a fi pnl{plJ3aercq x pa3pexeHu€.
B Mecre nolcoe4flHeH{r BaKyyMHoro perynrropa, a,
cneloBarenlHo. B nonocrrr npaBoii cropoHl,r araQ-
parMLr yDenrqrBacrcq. IIoa aeiicrBr'reM pa3Hocrr! naB-
neHnii .qrra4pa r Ma, rpcoloneBar ycnnue npyxuHlr, ne-
peMelqaercr, rr Trro noBopaqfiBaeT no/]Bnxnyio nra-
cTxrrt BMecr€ c [pep6rBalcncM HaBcrp€rry HanpaB]reriut
BpaureHlrt KyJra'*a (poropn ,qarqrfa). yron onepexe-

yBerfirrnBaeTcr.
C yBennueHneM rtarpy3x! ABxrarene lpoccerbHat

3acnoH(a ornprrBa!'r'cr, pa3pcxc!]ftc B nonocrfi pef'
nqropa yMcHbua€Tcr, ,I flpyxuHa nepeMertaer BneBo
nllaoparMy Lr csrlHHyro c Heii rrry. Tsra noBopaqri-
BasT [oABr{xrry'o onacTuHy n npep}rrarers B rafipaB-
nefrnu Bpauelrnr (yraq(a. yMeHburaq yron onepex€-

OrBepcrn€ 4jrr noAcoe/]lrHcHur rpy6nn peryrrropa
pacloxoxeHo raxrM o6pa3o\rj qTo flplr xonocroM xole
!anralcrr 3acroHka Kap6bparopa nepe(pLrBaer or-
tepcrnel Ir oHo or{a3brBaercr Br,r e (poMxn apoccers-
nor'i 3acjroH(r. Pa3pexeHne B no,rocrn peryrrropa De-
6onblnoe, n pelyrrrop onepexeHuq ne pa6ora"'r.

O pa6ore uaxyy[Holo perynrropa MoxHo cynxrb
no t3MeHeHnro qacroTll Bparqefiur xoneHqaToro uda
nptl tepeKpbrrnr BaKyyMHoro naHra ]rxn no nepe-
Me[teHrro rrrn BaKyyMHoro peryxrTopa npr{ n3MeHe-
llxl, t{ilcToTH riorerlqaroro Bilta,

Ectx npl.r 3roM fyAer na6:roaarrca x*nauurem,-
Hat x (paTXoBpeMeHHat aeToHarlnr, To 3ax raHue
cqnTaercr ycraHoBreHHirM npaBuJrLxo,

npx Heo6xoAqMocrx Haao npou3Becru noAr(oppeK-
rnpoBr.y yfra ofiepexeHtr 3axlrfaHu9, Bparlar B co-
oTaeTcTByorqeM lranpaBneHnn I(opnyc npeplrtaTenr-
prcnperen renr.  npx noMorx petyrsposoqHofo pbl-
lrala orcaH-KoppeRropa. Oepel ncpeueuenreu prllla-
ra raiiKy ocna6xrb, Docnc noll{opper{Tr.tpoBJtn yrJla
onepe^cHl iq -  Iaae,f tHo iarq| | l rb.  I Ipx cxnbloir  rrro.
Hauur srpejllry Heo6xoAu:ro xeperlBnrar} B cropoHy
3rra(a "J' aJlr yMeHr,rxerr{r yrra onepexeuur rnxn-
raHnr, a npx nonrrolr orcyrcfBlu aeToHariu! - B cro-
poHy "+".

Hax6onbrrrui ),ron oriepexegrq (xn[ 3ana3',''lBa-
Hxt) 3axnrarnt, o6ecne,rrmeNrbrii py.rnoii perynfl poB-
(oii rlpn noMorqu o(raH-Noppexropa 12' (no yrny ro-
Bopora r{orrengaToro Bana,aBurarexq) orrroctrTd!bHo
Ha'rarbHoii ycraHonxn (5' ao BMT)-

Currne n ycrarronxa
,{euornax npepr,rearorn-pacnpctel renr npolt3Bo-

AlrTcr D cneayror{err rrop9xxe:

"/ orcoeanHrrb npoBoaa Blrcokoro lrxnprxelrr,
trpoBoA HrclioaonlrHoii KneMrrbr r rpy6ny BaKy-
yr\{-KopPexropa;

' /  orBepnlrE rai i I {y,  (penrqyro HenolBrrxHyIo
nrac'rnny oKraH-koppeKropa I{ (opnycy npnBo-
aa pacnpexejrm€nri

'/ cnqrl xpurxxy pacnperqlrrqrq;
! B3eB]|Jt1.h 3a Batiyyru-r(oppcr{rop

npep6lBarel ] ! -pacnpe)leJ]rrcJr6 Bor{pyr ocl l .
sbrHyrr, ero x3 r{opnyca npxBona pacnpcneru'

ycraxoB(a npepHBarerr-pacrpc!ei nr e:r c flpor{3-
Bolrircr B o6parHoi rocnenoBarenhHocr!. AnB o6ec-
neqeHlrt nocalrrr xBLlcroslrka npepbtBitrenr-pacnpeae-
nrjrenr Halo crrer(a c:uasarL ynrro'rsfi rcii6Hyro pe3xE-
xy MaoIoM. lloAcoeAr'HrrTb npouola Hll3xoro n Br,rco-
Xoro Hanptx€llut, Iloltcoe/]HHeHre nporJo)toB Br,rcoko-
ro HanprxeHnr K KpI>Iur].e npepbrBarenr-pacnpe,qenn-
rerr npoBBecTn cornacHo ropraxy pe6orr,r wfifirl'
poB,rB{rarerr l-3"4-2, npoBoa n cBeq€ 3axflraHxq nep-
BOrO UnxrHIpa ycraHoBrrT6 B fsflao 3nex1pola xpbrin-
xn pacnpenerrrre,u c unopo; l.

PeryrupoB(y Bar(yyM-aBror{arn B6lriorHcrr, Tak:
r' orBcpHyr! npo6xy saxyyMHoro perynrropa fi

Ha6opoM npoxnaAoI{,  ycTarraBrr.{BaeMr,rx Ha
Br)txv noA npo6(y, orperlrripoBar! yron onc-

"/ xo:rfiqecrsov !rpoI{xaaoK, ycraHaBnrBaeMbrx
MO{Ay npyxrHoii x Br_\,nKoii noro6parb Heo6-
xonr{vyrc xecrKU(rb f lp}x11 bt.

KpoMe roro, cnelyer o6parl{r! BHrMaHne Ha q€r-
xocrb Bo3Bpara ycTpor{cTBa onepexeHr.rr 3axnraHnt
npn cHrrnx BaxyyMa.

r I(A( PAEOTAET BAI{YYMHbIR POryJI'TOP
ONf, PE)I(EHI'' 3AX}TTAHI'q
14 KAK IIPOBEPI4T6 f,TO I{CNPARHOCTb?
Bax)yMrrbri aBToMar onepexeHrfi 3:rxxraHrr pery-

rlnpver MoMeHT 3axnraHlrr npr u3MereHxu yrjra oTXpH-
rnr Apoc{rrbHofi 3aoroHxn, T. e. npn n3MeHeHxn Harpl,B-
I(}' ABlrrarcnt. flpn Ma,rrhrx Harpy3xax lBxrareJrr yMeHr,-

Prc.9.24, ysponcno.sryyMHoropery,rropal
a) I - (opnyc perynrropa:2 - r,ra; I -asaoparxai4. lpyxr-

ra; 5 - p..ynrpo8oqHar npokia,ro; 6 - ytrrorxxr.n6Har npo-
oa,lka; l - rry{epj 8 -rpy6xar9 dfuf.t l0-iro!8lxHar tutac
rrHaj l1-(o!trycnpeplrllrsrr l2-oKraH-(oppekropi

6) nonoxelfie ,]na6paN6r: I 'rpr 6ox6uen HarpF(er II -
npr M.n6uen Earpyrke



fnoea IX. trcKm|oodopf dosaxue

Hapy eHre HopMatb_Hofi pa6orr,l BaxywHoro pe-
ry"Topa B6l3ltBaercq norepex repMeTI,IqHocTn ero Bir-
(yyMHofi xaMepbr, ocira6reHreM npyxrH .qtaopar-
M6r, 3aeaaHteM noautunHl,lra I,I ocra6teHl,IeM xperure-
Brr BrrHToB perynrropa K fiopnycy pacnpeaenfiTetc,

fepMern.rHocrb peryrrropa napy aerct B pe3yt!-
faTe noBpexleHllr Tpy6xr, noaBo,cxmoi x HeMy or Bca-
cHBalorlero xojljrel(Topa, H€nnorHocTll 3artxKn lury-
u€pa u noBpexneHtr &raoparMEl npt sroM npoxcxo_
axr no,qcoc ro3ayxa rHyTp6 perynqropa, a n€roMy
cHHXacIcf l  paspexeHHe B no.rocTf i  Bat()yMHoii  KaMe-
pr,I, r.r perynrTop He BMeHrer yror onepexeHlrt 3axx-
raHur B H€o6xoarMlrx npeAenax npx II3Mer'eHHn Ha-
rpy3I(x aanrarenr.

fepMeruqHocrL peryirrropa! cHtroao c pacnp€aerlr-
Tenr, Moxro [poBepurr, c noMouMo Hacoca. l$t 3To-

ro onyc(arol Ba(yyMHEri perynqrop B cocya c Bo,qot
q uacocoM HarHeraEr Bo3ayx B BafiyyMHylo KaMePy
perynrropa.

Bbrxoa ny3Hpr,KoB Bo3ayxa noxaxer Mecro rlo-
BpexaeHlr. Ecnn lo3ayx B6rxoar,rr B rTyqepe, To
rxryuep Haao noarrHyr!. B cny,tae [ponycKa BGAy-
xa Ha MecTe 3aBar6qoBKn, cTr,lx Hyxllo ynroTHllTlr
npocTyqaB ero MororxoM, unR, nocJre npocyuxu u 3a-
qxcrxu, Mecro noBpexae8xr o6Ma36IBaIof 3nO(CUA'
HIIM K'ICEM.

npu noBpenlqeHrtr .qfi a{DparMLI BaKyyMHbIi pery'

''TOP, 
O6EILIHO 3AMC}]qIOT HOBbIM.

Hapyueuue pa6or6i  BaI(yyMHoro peryrtroPa,
qarqe Bcero, npol,lcxoltrrr li3-3a H3troca utx xoppo3uu
uapxKoB Hrr{ o6ofiv nolror nunxa KomaKTItoi nnac-

Ta61u4a g 10

HOBUIb rllolrenr 3irx raHnq BpaueHlreM (opnyca pac-

Moxrro nocrynnrL (}.IelymrqllM oSpa3oM: pa3o6parb
pacnpeAenrrerE P118, 3a6ur! 3arnyxxy 2 (pflc. 9 25) B
orBepclHe BanHra 3 nol I]lruor MyOrlI npnBoAa fi npo_
caepnurB Horo€ orsepcrue I anlLMerpoM 4 MM floa raxllM
xe yfjroM, Kax sa Banxxe pacnpeaenltrert Pl146.

Co6parL pacnpeaennrenb t ycrasoBnrb Ha aBl{ra-
TCnb s o6BrqHoNr noprnxe-

flpoBepxa cDe.rex 3ar(xrasxfl
n perynlpoaasxe 3a3opoB Mexly rrer|.rpoaaM{

. npnMepHo 80'% nonoMox B ctcreMe 3axIraHxt cBr'
3aH6r C OTKa3arrU CBeqei 3axlraHllt x c noBpexleHE-
rMn npoBoaoB Ht3Koro It BElcofioro fianptxeHHt. I4
nmxb ocTanEHEIe 2ff1' np[xoltTct Ha l(aryu(y 3axII_
IAHur, pacnpelennrenr u apyrlre 3neMeHTI.I ctftMul
rlpnq.lM npararnqec{x He 6r,rBaer, qro6Ll bTka3afl.I Bce
cBfvr{  c9arv.  nol foM\ ecnl I  aBr{raref i6 I IoI IaeT xoTb
*u*n.-,b npl.r,a*" :xl.xu . ranpr $. crearuea-
eT, HO rnoxRer, uMeer cMblci HaqI,IHar! anarHocrxxy
cucTeMbr 3axnraH , ,lMeFHo co cBeqet.

Anr o'{ficrKq n perynnpoBaHut 3a3opoB MexAy
3nerrpoaaMrr cBeqx Heo6xoar.rMo BLIBepIT'"r6 t3 roroB-
rtll 6no(a qsntH,:poB nBtrar€ns. flepe.q reM I(aK 86I-
sepHyT6 CBeqUt XeilarejrbHo oq CTI,ITI' rHe3Aa B rOtOB-
xe 6noxa npoayrb r{x crGT}tv BornyioM Ocvarpr-
aar,rro6yo ceevy. r nepBlro o'{epea6. Heo6xoaxMo 06-
paTr,rTL BHxMaH e Ha Harap Harap -  \opoluxi i  npo-
Bo!HHr(, no?ToMy oH rBrrercr flpuqitHoi ]"reqKlr ToKa
B CBeqe. Tox yaeqkfi y HoBoii cBeqn oqeFh Man ,

r MO}{HO JII,I }IA ,IIBI,I[ATE"!b ",TYA3A
ycTAHOBItTb PACnPEAETUTLTIb Pl | 8
oT "MOCI{BI-,|qA"?
flo noca,lo.rHliM MecraM pacflpercntrreiri Pl l4E }j

Pl l8 B3auMo3aMesreMH, lio rexlitrqecKl,I€ xapaKrepnc-
rxxtr x pa3tnqHli. KpoMe roro, y Pl18 n Pl l4B Kyta-
qol( BannKa n nbrcna no4 6eryHo( pacBonoxeslt noa
pa3Hb ilx yrnaMH.

qro6H Pl18 ncnon*oBar! Ha rBnrarenrx MeM3.
Heo6\o!uMo \craHoRxrL Ha rrero BaxylvPbln t rBlo\ i . l l
or Pll4B, npyxxnxll q€Hrpo6exHoro peryrtropa one-
pexerr{r  3axnraH}l t ,  a
raKxe oxTaH-(oppexTop.
Tax (ak pa3nocHar nrac-
Tnlra 6eryEKa 6yaer Ha-
npaBJr€na noa yrtoM r(
rcreMMe c npoBola Bucol(o-
ro Hanprxe;rfir c nepBoro
urfiuH,qpa, 3ror yror Heo6-
xo{xMo, KoMneHclrpoBaTr
BpauleHueM r(opnyca pac-
npeac'uTerr, a ecjlu He no-
3Borrmr ra6aptrr6r (Meula-
er Kap6oparop), npoBoa
nepBoro qxnrlHApa nyxHo
ycTaHoBI, lTr B coceaHee
rHe3ao xphllxl(rr pacnpele-
nsrenr - cooTBeTcTBeHFo x
apyrne tpoBoAa B fioptaxe
3axDraHnr H Taxxe ycTa-

Puc. 9.25. B&rm psctrDene-
nrMrcryxrs*olr t r l reMpc
6exndir rlroM.rou B c6op€:
I - noBoe orBepq{q 2 - 3ai-
nyrmi 3-Bdu( i4-  {ynaqok

la

dFl
VAv.-'

HencrprsEo(r tr uPrPNBs

OrcrrsB{e |lenx ! mrotrdrbrHHx nDomaar or FmJD t &Hrrmy Dsctpeaerrlex!
Hapyuftue xonrakra H!3koBorhrsoir uent 3n! o6pdB Hanrr c noMouLb (oqrpoD8on naMii! Mecro sapyueMt

rc8rama 3 nmalournl trpoBolax x yopaHm6 HencnPaBx@b

KoBreNB nDeo$arers Be srru(atorcr rn, dclTcrBYd 3o3oD

PaperynrpoBu 3a3op Metdy no;IBxxH6IM , senorBqxr6rM OrlerynupoBar ia3op no uryny 0.35'0.45 MM

Ilsuare$ pa6oracr r nel|eooiMn ra 6oibuix o6oporrx n nnoxo rdyc{lers

Hexcn orBs xoHftHcuroD laNeHHrbxor^eHcJrdp

trBr.rexr ne paromrg o6oporH { MouHoqs

Cra6@ HarrxeHre nplrxd6r Rodra(roB npeptBarenc. (}rclTcr3trc

cMartr! Hd ocx noaBnxsoro xolrana. He p.6o I acr ueHtpo6exrBii
3aMeHrr! trlyxqry. CMalrB @t norBxxnoro ftoErdnra.
CMarar6 @! rynaqxa ( oc' ,py3oD

nmNreHrFn npdr ru'6u6 B or{!x nnu$ ueHrto6ea
r1oBLruem!'n n3ne odtpHn npsBo.ra npepHBarenr-pacnpcr._ 3aMeHnG {eHrpo6exsrn auroMar nni r@reptso rynBoaa
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nDal{Tllqecxx ne B.;r tcT Ha Da60Tv cr,rcT
Hnq. r' xoae 3Kcnnyaraur{{ ronurHa cnor Harapa yBe-
r qnBaelcr, conpoTrBreHxe ero yMenBrrraeTct. a'rox
)"rerfin lo3pacraeT, npfi 9roM cHn,xaerca HanprxeHxe
Mexily rnel0poaaMn cB€qn 3axuraH{r, r,r HitcTynaer
raKoii MoMeHr, KoIAa cBer{a nepecra6T pa6oraTl,.

O6pa3oBaHne Harapa Ha rcoJirrop€ cBer{u - Hop-
ua:bnoe r,r neir:6cxsoe gBneHne. Heo6xoanMo o6pa-
TlirL BHrMaHue Ha ero ronqnHy r.r rlBer, Ecru cBe.ra
noKplrTa roHnliM c,roeM Harapa oT cepo-xenroro !o
cBeTjlo-(opuqucBoro qBera, ro e.o MoxHo rle yaa,r'.rr)
TaK KaI( OH npaxruqecxn He urureT Ha pa6oTy c{cTe'
Mir 3axnraEur. Ho ecnll Toj qnHa cror Hafapa Bexri-
Ka. ro raKylo cBe,r) nepen o,rxflKoi{
cBeqy xetaTgnbHo onycrur! na 20-30 MriHyT B 6aHo.r-
x)  c 6err j  Hov. pacrBopnrerev x. | l4 co cneuxanbHoi]
xlljlriocTLlo Anr oqucrKli cBe'refi. CrrcrB Harap co cBe-
tlr MoxHo M€T:rr,{liqecltoii xncroqxofi, flocre.r cT]ru
cBeqy HyxHo npoMErTE 6eH3nHoM n Bbrcymxrb. Creay-
er noMIIxr!, rrro npx or{rcr(€ creqn lra e€ rconrrope
o6pa3ylorcq Mcrrxne uapanriHbr, noropbre ycKoprror
Harapoo6pa3oBaHne. no3roMy oquqeHHLre cBeqx jryq'

o neroMr a nepejl HacTynneHu-
eM xonoaoB nocTaBxTL HoB6Ie,

O'rncruB cleqx or Harapa Heo6xoanMo npoBepnr!
u orperynupoBarb 3a3op Mexly qeHrpajlbHHM x 6()I(0-
BLIM 3nelopoAaMu. Benu.{nHa 3a3opa M€xAy 3ner(Tpo-
laMrr cBeqefi rloixHa 6brrb B npe.qerax: 0,?!0,9 rM.

B 3xcnryaraunx 3ror 3a3op nocrorHHo yBenlHr{-
BaeTct l{3"34 ecTecTBeHHoro J{3Hoca MaTepnajroB lioH-
l.aKroB. yBenn'reHxe 3a3opa Be,qdr n pocry npo6uBHo-
ro HanprxeHur, qTo MoxeT BEr3BarL HapyucExe uc-
I{poo6pa30BaI]nq.

r IpoBeptrh ' r " rof 'hr  veaf)  , reF rporarr  cBc,rei
HyxHo xpyrrriM rrynoM. Ilnocxrii uryn Hc pearlrpyer
rra Heolwar{oBoc]6 lr:rHoca 3ner{rpo,qoB, n ornn6xa B
BMepenuli 3a3opa Moxer 65rrb 6onbuoi:i. oAorHyB
6oxoBoil stekTpo! MoxHo yBennqfirb lr,'rn yMeHr xrrb
3a3op MeXIy 3teKrpolaMn.

Kax 6br xopouo cle'rn Hn pa6orarn, qep* xaxrbre
20000 KM npo6era aBroMo6rjlrr, ux HyxHo 3aMeHqr! no-
BblMll. oco6eHHo 3ro BaxHo B nepuon noaroToBnr k
3nMrlet 3xcnryaTaqutr.

! KAXI4E CBf,qII MO)I{HO YCTAHAEJIT{BATL
HA ABI,IfATEJIII MEM3?
,flyq]xe BceM npnMeHrr! cleqn 3axuraHr.rs, penoMeH-

jroBanBlre 3aBonoM-r{3roroBxreneM, ro ecrb A23 (|OCT
2043-74) xjrlr xx nroA[Ou(auru A23, A23"Bl, A2]-f.
ralt xar{ oHn coorBercrByroT [o rennoBoii xapaxrepn-
crfiKe aaHHoMy aBnrarenro. l& cB€'{en 3apy6exHoro
npoH3BolcrBa lnt lBuraTert "JlyA3a" Mor(Ho noAo-
6parL ar lanoruvHrre no xxnun6HoM) qr.{Lry.

KLG (AHrnnr) - F80
L0DGE (AHmur) - 2NN
CHAMPION (qHrn'rr)  -  L8l
BOSCH I fepMaHHqi -  w5A( rcrapoe o6oiHa.reH,re

- w225TD
MAKELLI (I4ra'r 

') 
- CWTN

AC (@paHuur) - 42F
NGK (tnoHr") - BTHS ilrll B8HS
MOTORCRAFT (CIIIA) - AE2 nrrr AE3
PAL (qexrq) - Ne 9
1,13 ore'recrBeHH6x HaH6oree 6rriafi ( A2J no Kar'u!-

HoMy .r'rcry cBe'n Al7-B OA3-24, MorolllIxnbr "I4X").

I KAK OqUCTI'TI, CBETIH 3AXTITAH',I'
B I- PA)KHbIX YCIOBUSX?
Oqncrur!  cBe.rn

3axi faH[r  B ] 'apax-
Hr,rx ycJroBtltx MoxHo
npn IIoMoufi npxcno-
co6neHnr,  noKa3aH-
Horo Ha pnc. 9.26. 3a-
nojrHrB rpy6(y 2 cy-
xrM peqHbrM necxoM
xnx cnequaJlLH6lM
nIruOoBo'rHr,rM no-
po l toM n pe3xo ea
BCTprXUBar,  MoxHo
oq! lcTurb cBeqy 3a l5-
20 ce(yHn.

Prc. 9.26.

syj 2 - rploruj

r HAK OIIEHI,ITb COCTOqHI,TE ABI4TATEI'
NO IIBETY HAIAPA CBEqEIi?

'/ ToHKnii cnofi rpq3Ho-xcnroro urllr cBcrjro-(o-
pnqnesoro narapa - ABr,rraTerlL D cBerIr B Hop-

'/ Harap uueer crrlIlnnoM 6onBruyro ronrqnrry -
cBeqa no cBonM xapaKTepncr[r{aM, ToqHee -
no DeiruqHHc l{anutlHofo qncna He cooTaeT-
crBy€r ycrroBxrM lkcnj lyaraqrn ABuraTenr_
Bo3MoxHo ra(xe, qro lBnrarerr, lnnr€nbHo
pa6oran Ha xoi-IocTbrx o6opoTax, perynrpso
He nporpeBaircr l]o pa6oqux Ter'inepaTyp nJru
B 6eH3o6aI(  nocrorrrHo 3a {Barrr  f ie xaeecr-

'/ MaroBo-.rcpHbrii Harap roBopxr o pa6ore .qsy-
raTenq IIa 6oraToi cMect, no3.qHeM 3axnraHun.
Bo3MoxHo, npmrro BpeMr noAyMarb o 3aMeHe
Bo3AytuHoro Orrlbrpa.

r' Harap qdpHbrii, MacnrHncrbrii - ci(opee Bcero
cB€.ra "3a6pacl lBaercrr"  Macr ' roNr,  xoropoe
npoplrBaercr B (aMepy cropaHnr qepe3 n3Ho-
uresHr,rc nopfiHeBbre Konr,la, HanpaBnrmq e
BTynxx finx Konnaqru (nana-
HoB. He fickIloqefio. .tTo cBet{a cxnuKoM "xo-
no,0Har-- ,4r f i  ABxrarfrq x yc. toBui i  ero rr(c-
nnyarar lnx.

lIHorAa cBeqr 3aMacnuBaKrcr Bo BpeMr 06-
nnn kanr.rraJr,Ho oTpeMoHrlipo-

BanHoro aBrrarenr. B 3rr.{x cnyqarx c,'reayer no-
aorqarb, Bo3Moxrro, qepe3 He(oropoe BpeMs npo-
6neMa pennrcr caMa co6on.

r' 3n€Krpoabr Bbrroperrr{ nrn oriralr€Hr,r, (oHyc
n3onrropa qeHTpanr,Horo rne(rpoqa pa3pyrneH
(cHa.rana 3ro Moxer nporBrjrr,cr B BnAe He6onb-
rnon rperqnHlt - "nopa6orano" (airxjrr,Hoe 3a-
xnraHr,re, a To rr leToHalxr- flpnquHH cneAyer
IicKaTL B HenpaBltjlbEofi yCTaHOBKe 3aXItraHXt
(yron onepexeHlrr - paHHrfi), HercnpaBHoc, n
pacnpeAetrrelt, tlpsMepHoM o6eAHeHtrI pa6o-
\efi cMecx, "xpoHnqecxoM ' neperpeBe ABxraTe-
nt, fiprMeHeHnn H€ r{aqecrBeHHoro 6eH3IrHa c 3a-
HnxeHHbrM o(raHoBbrM qrroroM. Bo3MoxHo, rrTo

cBerra oxa3anacb anr lBrrrarenr qepecqyp "ro-
prqei" .
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r MON ABTOMOBI4JIb
I tPfi 4al,|]KEH14t4 IOAEPf nBAITCn.
XAXIIE MOryT BLlTIr IIPIIqI'IHI'I?
qacrbre I(oporKtc I,I pe3(ue pEIBXlr Moryr 6blrb

crre!cr3lIeM HapyrxeHne HopMaJMoro ucxpoo6pa3o-
BaHrr) qarqe Bcero npn aeoertTHlrx caeqax (3Ha,Iu-
TerbHo yBensqeHslrfi rclrpoBofi npoMexyro(.), 3ar-
pr3H€HHbrx rrpoBollax u xpr,rrrJKe pacnpeaenxlett,
cnHlxr(oM Marloro 3a3()pa McxIy xoHTar(raMn npepil-

Cna6oe Mrrxoc floaeprvBaHrre Moxer 6brrb Br,I3Ba-
xo oln r(oM ManHM (McHee 0,6 MM) xckpoBHM npoMe-
xyr(oM cB€rren 3axuraHnr.

npoBanbr x no,q€pruBaHir Molyr nponcxolxrb x3-
3a HapyneHnr KoHraKra B f,16(oM npoBotnnKe, co-
eanHqrolqeM Bxo.qHyro (neMMy Ha npcpLrBarene - pac-
npelenrTerre 3axnraHnr c noaBtxHLIM
(Monoro.{(oNt. y6eaxrcr B 3r'oM Moxno, orco€rrH}rB
n nepexaB rpy6(y nor]Bola pa3p€xeHnr 1( BaKyyM'
HoMy perynrTopy onepexeHxr 3axnraHur: xapa(Tep
HapyueHnfi B pa6oTe aBxrarenr aonxeH pBxo noMe-
HTTECq) T. n. KoHraKraMx npepElBarert
nepecradr nepeMerrarlcr, rreBenur6 jr neperrr6arb

06olar seycroi i ' rnBocrb pa6orbr aBnrarc:r t  Ha
BCeX pexnMax n,  oco6eHHo Ha xonocroM xoAy, t la-

cro 6!rBaer cneAcrBneM noBpexlleHut n6Mexono,qa-
BnrejrbHoro pe3ucropa B 6eryHke pacrpe!ennrenr.
qro6br 3ror Aeoexr ne Brnrr  Ha pa6ory as rare-
rr, aocTaroqHo noMecrxT! prloM c pe3rlcTopoM or-
pe3ok olHoxxnbHoro MeaHoro npoBoaa, BBelq €ro
I(o} l r lbr  B xorr  6H ycnoBHoe (He o6q3arenlHo Ha-
aexHoe B cMr,rcrre 3ne(rpntrecI{oro ] (oHra(ra) co-
npuxocnoBeHue c verannrvecxqMn KoHrakraNrt  Ha
6eryHK€.

HexoropbrM "cqacrrrBquxaM" norpenar HepBLr
npo6 TBrfi xoHleHcarop. Morop npn 3ioM Moxer Bo-
o6rue He pa6orarr. 'rro aaxe xopouo - rax Moxllo 6!I-
c rpee Hanrn nplrllliHy Her{cnpaBHocru. xyxe, eclln I{oH-
aeHcarop B r(aKoM-ro npoMexyToqHoM cocrotHln: aBx-
rarenr, nerKo nyc(aeTct) Ho rponr njru orKa3r,lBaerct
yBenxqxBar6 o6oporLl. BoAurenb Kraaercr pa36xpar!
n qficTxTE xap6rcparop, r.I{. ot{eHb noxoxc Ha To, qro

3acopfinrcE xurrepEr. Il noxcx HexcnpaBHoc, n 3art-
rxBaeTcr, lleM 3aMeHr,rrb Herolnbrii xoHAeHcaTop? fo-

Arrc, nrc6ofi c 6M(ocr6ro ol(o"'1o 0,25 Mx@. [oqeMy 6bI
He Bo3nT! KoHAeicarop B 3anace rMecre c Apyroii 

riMe-

no116BXoi:i?

xatyuxa:AxrarArrus
Kary ka 3axxraHnt Bll5B npe.qcraBnt€r co6ofi

rpaHcoopMarop, (oropblfi npeo6pa3yer Hn3l(oe Haflprj-
xeH e nepBtr{Hot len B Bltcoxoe HafipqxeH]te BTo-
puqHoii qenu, Heo6xoar,rMoe Anr [po6os fic(poBoro
npoMexlr(a Mexay gneKTpoaaMr.r cBeqet { BocnnaMe-
HeHlre pa6oqei i  cvecx, lBHfa renr.

Karyrnra 3axxraHr.lr nMeer nepBuqHylo o6Morxy
cocroruyrc r  120 BxrKoB Meafioi  'vJrxpoBaHHoi
npoBojroKr.r I'raMcrpoM 0,77 MM, ri Bropx'rHym o6Mor-
Ity cosroruyro u3 17500 unrKoB MeaHoii x3onrpoBaH-
Hofi npoBo.irorui auarlrerpoM 0,09 MM.

I XAXUtr OTII,iqUS ITMEIO'T XATYIIIXI4
3AXIIfAHI4SEI15 81158?
Karyftftrj 3axrrraHsr Ell5 n Ell5B orrxqalorct

101M{0 €oflporuBxeHueM flepBsqHofi o6Morxn' y 61 l5
oHo cocraBnr.'r 1,85 OM, y 81158 - 1,5 OM. Ocra,rlHbrc
ux xapaKTepucThxu o,ql{HaxoBll

I XAK IIPOBEPIITb I'CNPABHOCTI'
KATYIIIXII 3A]I{IITAHII'?

I,lcnpaBHocrb xarym$ 3axufallnt MoxHo IipoBe-
pnrb, He cHuMar c aBroMo6rnr.

IlpoBepxa Ea aBroMo6llne.
I Cnoco6i B6rHyr! leHTparbHllii npoBol xplllnKlr

pacnpeaenxrenr r ycraHoB[T! ero rax, trro66l 3a3op
Mexay Ha(oneqHn(oM u "Maccofi" 6r,l:1 5-7MM. BMIo-
rr rL 3axrraHn€ r{ crapT€poM caenarr, fiecKoJrtIto 060-
poToB aBmaTenr, Ecnn s 3a3ope npoc(aKxBaer Llcfipa,
TO r{aTylrfit JtctpaBHa.

2 cfiococi CHtr], IrpLIu(y pacnpeqennrens n noBep-
Hyrb Kytaqo( npcpBrBarent rax, 'rro6bI roHTaKTbI
6brnx B (oMr'yroM cocroqrr  x.  UeHrp&rbHUn npoBon
raKxe ycraHoBHTb c 3a3opoM 5-7 MM Mexly HaxoH€'r-
Hn(oM x "Maccoii'. Bxnlo.rl{rB 3axnraHlre t orBepr-
Kot paSMHKarl 3aMLII(arl xoHTaKTH, croq 3a 3a3o-
poNl Mexay HaKoHeqH!(oM qenTpa.{LHoro npoBoaa lr
"Maccoii", Ecn]l xaryrufta 3axnraHnr xcflpaBlra, ro B
3a3ope JIOJTXHa npocxaxnBarb nc(pa. flpx nopManb-
Ho 3aprxeHHoM axKyMynqrope rcxpa aorxlra npo6n-
Bar! 3a3op !o 7-8 MM.

trlcnpaBHocrE aononfi TenbHoro pBncropa MoxHo
npoBepsrr, c noMoutl,rc xonrponlHoii naMnll nnu oM-
Merpa. Ilpx riencnpaBHoM ,qononHfirenl oM pe3ncrope

ABnrarenb 6yaer 3anycxarscr' craprepoM n rnoxHyrE
npn ero Blr(jrrcqel]un.

r KAK CHgTI' 3AMOK 3AXIIIAHI''
C NPOTI4BOYTOHHbIM YCTPOff CTBOI{?
rjTobu AeMoHTnpoBarL 3aMoK 3axnmHnt c npornBo-

troHHbrM ycrpoiicrBoM, HyxHo orBepH)"b aBa BIiHra ero
xpenneHnq s onope Bara pyneBoro ynpaBneHnt (I!1Iot,
3axllraHfir rtonxeH 6Lrr! B noroxeHrr "BLIIclnqeEo").
npli noMorqn orBeprro] yronurL r[IIE3y B 3aMox 3axx-
raH r, orBepTxy BBoAnrE cr. j3y co cTopoHll rrrexepoB.
nepeMeqar 3aMo( BBepx! BErH)"rE ero rr3 rHe3,qa,

C 1982 roAa u3MeHe,Jo xpenrleHn€ 3aM(a 3ax'{ra-
H,rr B orope. Kp€nnrcq 3aMon ,qByMt 6oxoDblMu BnE-
raMn (B HnxHei.rac runr3Ll Btrlrra Her). AonorHlr-
TeTLHO B HnxHet qacru npn'lsaa Ha onope ycraHoB-
neH cneqxarbHbri Bnna.qrlrn, xoropr'Ii onKcupyerct
urrnoM B HlrxHeM orBepcrrin. Anr cHtr]tt 3aMka Hyx-
Ho orBepHyrb rBa 6oKoBbrx BrHTa. a B HxxHei i . Iacrv
onopbr (rae n3 orBepcrs, Bnu€r{ nlr'n) cBepnoM /:uaM--r-
poM 5 MM paccBepn r! uun na r:ry6nxy 4 ux, noore
qero 3aMox BLrrryr! rr3 onopbr! (aK yxe 661110 cKa3aHo.

r ICAX 3AIIYCTI4TIT ABI'IIATLI6,
ECJIII OTKA3A,I 3AMOK 3AXIIIAHI,I'?

CHaqtura Heo6xoanMo Eronoqnrb 3axlraHlie. Ant
3',roro Ha konTarTHoi qacr}l 3aMxn HyxHo 3aMKHyrb
Mex.qy co6oii nneMMbr "15T tr "30/1" unl,I, cHrB.c HIrx
npoBoaa, coeatHrlTb llx,
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KpoMe roro, MoxHo oraenlHbrM npoBoqonr Ha-
nprMyro coeanHxTL trnbcoByro xreMMy aKkyMynr-
TopHofi 6arapeu c BxoAHoi r(neMMofi kaTyrxKn 3a-
xrraHu' (BK-6).

qro6H ranyc,f i rb !B} lrarenb craprepoM. (MoxHo
3anycTmb n pyxorTkofr) H)riHo npu BK,rroqeHHoM 3a-
x raHxf i  3aMXH)1b x teMMbr -5 '  l ,  _K Ha ,rononBh-
TeIBHOM pene cTapTepa, MoxHo Taxxe nepeMrGyrb or-
aenbHlrM npoBoaoM I(neMMH "PC" pere 6norurpoBxu u
"8" AononHkrenbHolo pene sraprepa.

. XAR 3AIIYCTIITL ABUTATIJIb
NPT,| PA3P'XEHI{ON
AI{KYMYI'TOPHOR EATAPEE?
Earu npr nycxe rBr.{rarenc craprep He pa6oraer, a

cBer n 3ByxoBofi cnrHax, xoTL L cra6bre, Ho ecrL, 3Ha-
t{Irr aKftyMyrrropHar 6arapcr pa3prxeHa rnn Hapy-
lxeH r{oHTaxT 3 uen! Mexay 6aTapeei r craprepoM_ He-
o6xo,q[Mo BHriMaTerbHo npoBepnTL HaAexHocrb n qn-
croTy coeaxHeHr,rii n pa3leMoB rlern. flpn o6Hapyxe-
uuu ntoxoro r{oHTar(a fiyxHo 3aqncT[TL e].o fl Halex-
IlO 3aKpenlf! KreMM6r.

Ecru xe rosraxrr,r sa sceM yt{acrxe uenfi rropM;rjl6,
ai<kyMynr ronH,rr  6x i  apee !ei lcr0nrenb-

B eroM cny.{ae HyxHo nepeMKHyr! o6pBXoM Me,t-
Horo npoBola KneMMlr "BK" ,r "BK-B" rarynll(Ij 3a-
xuraHxr n rrorrbtTarbcr nycrnTL jlBDrtrenb nycr{oBon
py1{orrKor1.

Ecnfi pyrioqr(oii 3anyortrrb lsnrarejfl, He ylacrcr,
ocraeTcr npnMeHnrb ollrlH x.r cnelylourx cnoco6oB:

I ) I'lcnorE3os.rrb r{cnpaBnyto a(KyrlrynrropHyro
6arap€o c qpyrolo aBroMo6rirr. MoxHo yfiaHosxrr,
ee Ha cBofi aaroMo6ruL B[recro pa3prxe]nofi 6aTaper.
a MoxHo ycTaHoBxrr, aaToMo6rnx ral{, qro6br 6ara-
peu Haxoaxnucr xal{ MoxHo 6rnxc apyr Ii lpyry. 3a-
reM npoBoAoM, ccqeHr{eM He MeHee 5,0 MMr. cocArrHt{Tb
"Maccbi' alroMo6rjJrefi, a Apyr.nM raxnM xe npoBo4oM
HaDc)r{Ho coer Hr r b n r()coBhte Kne\tvbt 6a tape fi ny.
cTr.rTL /'phraTer! cTapTepoM.

nocre nycxa Heo6xo!fiMo laTE ABnrarenro nopa-
6orarb Ha 6onluux o6oporax, qro6H 6araper 3apr-
xanacb or reHepaTopa, x cHqr! nposola.

2) 3anycrrjr6 ABnrarenb "c 6y(cupa" r{nx ron(a-

ABroMo6nJIr c pa3pqxeHHo;i 6arapeei rpruenrT6
r arrorro6uno c pa6oraorquu AtNraTeirev. floore ue-
6orr,rxoro pa3roHa BHxarb nelajrr, cuerjreHut, BXtIo,
qrrrb nepB)ro ,l'x BTopyro n€pelaqy! 3axlrraHxe u Mea-
rexHo omycT Tr, ne&Lnb crleuerrnr. Ilocrc loro, (ak
lBUraTetL 3apa6oTaeT, Br,rxaTL neaatb cuenteHqs il
BrrrqroquTL nepeaaqy, nollepxrjBar cpcaHfi e o6opo-
TI,I ABI,ITATC'9.

Ectu Her aBroMo6nJrr-6yftcqpa, MoxHo o6oiirucb
AByMr tnu rpeMr noMolt{HuKaMr. C xx noMoulbro Hyx-
Ho pa3orHarb aBToMobuJIE, nocjle qero ornycrnr! ne-
aanb c{enneHnr, [peABapxTenbHo BX[roq]rB lepeaaqy

3) Ec,In Marnr'rHa crour Ha,qopore c yruroHo4 Mox-
Ho nycrur6 ee no! yKroH cBorM xoloM, npoaenaB re

f XAK OfTPUBJII,TTB H EI'CTIPABHOCTb.
B CICTEME 3AXHTA}II,'q
BE3 Cn IUI{AIIITHbIX nPtlBOPOB?

flpr3riaKaMlt nerrcnpaBHocru cIIcreMH 3axrlraH{t
rBJlrroTct oTI(a3 xnlr HeHopMaJILHat paSoTa aBxiraTe-
irr. PsccMoTp[M 3Tu cnyqan:

1. Cfinpmep sgoutaem xoneqqamul cut c locmanor-
noi 

"a.momoA, 
tlo dauzstnenb Be ny$aenct, flem da.rc,

omdcnh ut embrwex pa6owi c acu (Tar e npx3sa,KLr
Ha6 rmaarorcr raxxe f lpn l |apyueHxl1 pa6orbt  c l4cte-
Mr,r nnTaHut nBnraT€Jtr)_

Att onpeAer€nnr HeucflpaBHocrx B clrcreMe 3axn-
raHrr cHaqajla HyxHo oltoell,lsxTl oT HaKoHe.rHtxoB
cBeqeii oArH unri lBa Bbrco(oBorETHLrx npoBo,qa u yc-
TarroBltTb xx TaIt, qTo6Et Mokny nx noHqaMfi u 'rMac-
cofi" ABrrrarenr 6ur 3a3op 2-5 MM. npn npoxpy'ruBa-
HLrH ABlrrarenr crapTepoM Moxer Ha6rroaaTlcr npocka-
I0tBaHu€ ncxp cuHero xitx KpacHoBaroro rlBera! unx
xcKpbr Molyr oTcyTsrrroBarr,.

Eo'Ir rpoc(axfiBaror nc(pbr cnHero qBera, 3Haqur
BFICOIiOe HanprxeHue nocrynaeT Ha cBequ 3axnraHnr.
B 3roM cnvqae Heo6xoanMo npoBepr.rrL caMH cBerq. Art
qero Hlxen cneul janb8bin npH6op. Orr(dt  cBe,rei i  vo-
xer 6blrb x3-3a xoHrl€Hca[un 6ofturoro xoMcecraa
Bnait '  Ha Hapy/(Hbi^ ' iacrex xro rqfona. Ec, ly cBe'{s
{cItpaBHH, 3naqnT cucTcMa 3axsradnr ncnpaBHa x
nn vrHy Hlx o r{cKarh F.rpyrorr  Mecfe.  OrcyrcrB e
r,rcip H:a cBeqax yr(a3LrBaer Ha He*cnpa
NrLr 3axhrar{nq. B 3roM c,ryqac Heo6xonrNo npoBepuTb
xpen;rcHr ' re Bsrcor{o3onL]}rLir  npoBot loB B rHe3aax
Kpbnxr<r pacnperennrerr x karyrllXrr 3a;xnfaHrr, a
raKxe xpconeHxe u uenocrrrocrE lpyrHx npo,roloB cu,
cTeMr,r 3axtrafilr. Hyxfio TuIaTetbHo ocMoTpeT!
r(pbrnlKrr (aTyDrKn 3axxraHnr ;r pacnpcacnuTe.rrr. flpr]
o6rrapyxeHxu cneaor npo6oq, o6ropaHxr rlnrl rperunn
Heo6xolxno 3aMeHlrTb xarylnxy 3ax ranur unu
Kpbruxy pacnpeAerurenr.

3areM c.neAyer npoBeplrb Haniiqxe Blrco(oro Ha-
nprxeHr.rr Ha (aTydr{e 3axnraHnr. Arc rroro nyxrro
orcoe! sr{rr rtc}rrp:!1bH}rn npoBo! oT pacnpeaennre-
nr r i  npoBepf i l6 H:rJr  q eHcKpbr.raxy,(e6Lr locHard-
rro. Ecru Ha qeHrpanhHoM rlpoBole ecT6 Br,rcoroe lla-
npn,(cHre. rHatr i r  I  HencnpaBeH pacnperenf i  I  c. ]b.  f lpy
oTcylcTBux Bbrcoxoro fiaDptxeH]rr Ha rIeBTpatbHoM
npoBo4e Hyxrro flpoBepuTr, r(aTyrnr{y 3axnraHnr- ant
3Toro HaxoreqHrr( ueHTparbnoro npoBo,qa ycraHo-
Br{r} Ha paccrotHyfi 2-3 MM or "Macc!i' lBnrare'rq, oT-
coeauHnrb oT pacnpelenrrrejrr npoBoa Hrl3roro Hanpr-
xeHlr n xacarbcr rrM r{opnyca aBnrarenr. flpx oTpbr,
Be npoBoaa or r{opnyca ,qBnraTenr B npoMexyTKe Mex-
ay rral(o,reqHuxoM rtefiTpanbHo.o npoBoAa u xopnycoM
lBxr.Terr nonxHa npocKahuBaTD fic\pa, Ecnx cxpbl
HeT -  rHaqlr  xal 'Lxf ia 3drr \  raH[r  HexLnpaBHa. Ecnn
xe ucKpa ecT6 - HeucnpaBHa qenr, Hr3KoM Hanprxenxt
B pacnpetennTe,,re,

14cKpa KpacHoBaroro uBera MexAy BLrcoxoBoJrL-
THrrMn nporolaMr,r x r(opnycoM ,qBnraTens cBna€-
renbcrByer o HelocTaroqHoi BennquHe fioaBoan-
MoM It cBeqaM BLrco(oM nanprx€rfir. B 3roM crylra€
HyxHo npoBep'rTE Bbrco(oe Hanprxer[e Ha xaTyln-



Ite 3axHraHrrr yfta3aHqDrM Bbrrue cnoco6oM. Ecrtr
Mexay Har(oHeqHunoM r leHrparEHor.o rpoBoaa n
Maccox aBltlaTenq npocItaxIIBalt)T ricxpEl clrHero
lrBela,  3TO 03Hartaer npo6oi  n3orrur i f i  Kpr,ruxu
pacnpeaeJruTenr.

EcJrE Ha xaryuxe Taxxe Ha6rroAaeTcr HeAocra-
TOqHO BLTCOXOe HanptxeHxe, HyxHo noaToprTb
npoBepxy,oTcoealrHxBrlpoEoaa orxneMMBr' .BI(_8".
Ecjru npn groM BrraoKoe HanprxeHue Ha xaryurx€
coBceM nctre3HeT, 3lraquT ao6aBoqHoe conpoTfiBne-
Hrre He 3axopaq[aaeTcr xoHTaKTaMu TtroBoro pe_qe
crapTepa,

E€nlr nplr orco€,lnsel{nx nposola or xneMM6r ..BK-

E" Bbrcoxoe Hanpqx€sue Ha kaDrxxe ecrh, Hcrclpas-
ua (aTyrrKa 3axmarrrr xnq pacnpeaernTenr,. B pac_
npe,qcntrere Bo3MoxHLr: crfi5Ho€ 3alp8HeHfie nr'ru noa-
ropaHre KoHTakroB npepbrBaTer-rr, 3HaquTer!fioe
yMeHr,[reHu€ yrra 3arlxHyToro cocTorHyr xoHTaKroB
ur,l npo6oft noHleHcd ropa. Pd60t ocnoco6Hoc.r b Ka-
ryuKn 3axqraHrr li xoHleHcaTopa MoxHo onpelenrirr,
nooqepeAHoti ux 3aMeHofi Ha 3aleaorro xulpalHHc.
Ecnn nocne 3Toro lBnrare.rrE HopManr,no 3ax]lKacrcr,
3aMeHeHHsfi 3reMeHT 6brn HeDcnpaBeH.

2- lauzanena *e nycxaencr, solnkao,t omd ht'Be
cctt*urtu pafotlen c ecu s 4 nuHdpar utt np pa6ome
d$nanenr adnnda0ncr epe6ou.

B 3roM cryqae cHa.rana HyxHo npoBepurb cncrcMy
3axnlaHr'rr }a 6ecnepe6oiinocT6 no,qa,rrr B6rcoKoro Ha-
nprxeHxr Hir cBeqrj Brr3yanr,H6lM Ha6xro,leHlreM ncnpo-
o6pa3oBaHur MexAy HaI{oI{eqfinKaMlr BErcofiosonr,T-
H6rx npoBolroB n xopnycoM ABflrarens. Ecnx Bbtcoxo-
BonlrHoe HanprxeHuc nocrynaer Ha cBequ 6ca n€pe_
6oeB, 3HaqnT sencnpaBHlr cBeqlr rIntr nolaBnTerbHbre
conpoTxBJrerrrr nx ltaxoHeqnrjKoB. Ecnu xe BEtco(oe
Hanpsxelue nocrynaer Ha cBerrrr c nepe6orlru, Heo6-
xo;lrMo .rpoBepnrL paoorocnoco6HocTb r(aTyu(r 3a-

Ecnn Ha naryrxke 3axqraHxr ncKpooopa3oBaH e
cra6xnLHoe, ro nepeoox B pa6ore ABnraTcnr Moryr

C'TCTEMA 3A}ITVTI A}lVTfl ,
BfirlMafixe! Ha asroMo6]nrx rprMeHrercr cnc-

TeMa 3axrraHur Blrcol(oi i  3Heprr{u c unpol(  M
I lpxMeHeHueM 3jrexrpoHt (r .  no3roMy, qTo6br He
nonygrTb rpa3M, r, He tr,rBecTrr n3 crpor 3refiTpoH-
true yu6i ,  neo6xoanMo co6rroaarL cnelyrcqne
npaBrrna: ,

/ sa pa6oraroqeu aBrirarene He (acarbcr rxe-
MeHToB crrcTeMbr 3axuraHnr (xoMMyTaropa,
l(alyrlll('t 3axxraB t L BlrconoEot6lHbrx npo-
Bo.qoB);

t/ He flpoll3BoAr.rrr, nycr( !B rareJrt, 3aMlr(zur noH,
TaxrLI cucreurr 3axr{raxxr "Haftoporxo,', He
[poBeprT] pa6oTocfioco6EocT6 cljcr€MH 3axrj-
raHur '!Ha nc(py" Mex,qy HaftoHeqHr(aMrj npo-
BoAoB cBeqei 3a)kxrallrs r "Maccofi"i

" 
ne npoxna,qrrsars npoloAa Hu3Koro Hanprx€,
Hlrr cl{cTeMr,r 3axfiraHrr B oaHoM\xtyTe c llpo-
BO.AaMr BbrcoKofo ,ranprxeH r;

66IT6 BbBBaHEI [oBp€xIeEIteM u 3arpt3EeHneM x3oJrt-
IlxoHHLIx leTarret pac[pele]rr{Tejrr uru nonaAaHueM
Ha HUX AIatU, noBpexleHfieM U3onrqrri DLrcoKotot6_
THbrx npoBoloB (9ru rreucDpaalrocrx BLBlraaror yreq-
xy ToKa Brtco(oro HanprxeHur).

Ilepe6ou B licft poo6pa3oBariun MexAy rleHTpanb-
HLIM [pOBO!oM XaTyrtti(l( 3axuraHnr s xopnycoM
aBrrraTet, o3na.IaeT rreucnpaBHocTb r(aTylIft !I 3axr_
raHrr nn}r qenn Hn3xoro Hanprxesfir. B xaryr[xe
BO3MoxeH npo6(); n3onruHx BToplrqHoi o6MoTXr.t
utu o6ropaHge r{eHTpanlHoro npoBola. B uenrr Hu3-
KoI'o HanprxeHur nepe6or.r Mor)"r 6ErTE no npnqx aM
nonaAaHIt Macna $1t fps3lr'. Ha I(oHTaxTbr npepl,F
Barexct noaropaHxr lrrx roppo3fin (oHTaxToB! pa3_
p€ryjrnporrn 3a3opa MexAy noHTaKTaMlr, ocna6Jre-
r I f i t  npyxxH]t  pbr l raxxa noaBxxHoro r(oHTaxTa,
6onBrxoro nrooTa na:urxa pacnpe4e.nurorr, o6pr,rea
npoBo4xa Me)nn) nojrBr. lxHoi i  x HenoaBrlxHoi nra_
cTirHaM[ np€pbrBaTere, npo6o, noHAeHcaropa, flo-
qTu Bce n€peqncJreHH6re HencnpaBHocTti MofyT 6r,rr!
BbrrBJreHH :rrqaTeMbrM ocMoTpoM y3JIoB uenn HrI3_
KoIo HanprxeHr.rr,

3. IsQamenb rycKaehrcr, o tocne sdxntuqeiut
cmap epa ocmalla&nusaerrr. 9ro roBoprir 06 o6pbrBe
B rl€nn HBr(or.o Hanprxer u l(aTylx(ll 3axurasnr nnu
HencrlpaBHocru BEr(nroqarenr 3axu.aHr.rr. B 3ToM c,,ry_
\ae HanprxeHne Ha Karyru(y 3axnraHllr nocrlnaer
Tonbxo nprl nycxe qepel xoxraxrnirosoro pore crap-
repa. CHaq:Lra neo6xoAnMo BbrsBrlrh, Her nlr o6pr,rBa
B Uenu Io6aBoqHoro pBrcropa, Anr 3roro oTpcar(oM
npoBoaa coeanHnrb nreMMrr "BI{-8" u "8K". Ecnri
JlBurar€JrB nocle orrcroqeHrrr crapr€pa 6yne,r pa6o_
TaTb, pfl ncTop Hexc[rpaBeH.

4. Eou?amenn he pBs saefi fiop,flLttbtqn oul\ocmb
re?e?peaaemct, nelepacxoljem monnueo.

3Tu [p]r:]Haror rBnrrorcq cretcrBueM HapyrxeHi.{q B
pa6ore BakyyMrroro nn qeHrpo6exHoM perynrropoB
onepe^rHlrr  3dxxlaHxr xtx HLnpaBnnLHoi )ctaHoB_
KU HaqaJlbEOrO yrna onepexeHnr 3axrraHl,tt.

ABTOMOEIIJI',IIYA3-1302
y' cne!u"rr, 3a rraA6xHocrlro coernHeHur c ,.Mac-

coii" xoMMyTaTopa, qepe3 BfiHrbr xpennerJrr (or-
. c).TcTBr,re HaaexHofo coelriHeH t I(oMMyTaTopa

c "Maccoii" Moxer BH3Barb n€p€6ou B pa6ore
AByrarers u laxe noIoMXy (oMMyTaTopa);

v rlpx B(t]olreHHoM 3axrfaHl{u He oTcoelHHtT6
npoBoaa oT KnerrM a(xyMynrTopnoii 6aTape[ ]r
He ofcoeDlHrih oT t(oMMyraropa urcnce t6H6rf i
pa3beM, Tax xax npn 3ToM ga oTAeJrlltllx 3neM€H_
TAX CXCMEI KOMM)TTATOPA MOXET BO3HI'KHYTB NO-
BHuIeHHoe Hdnprxelr{e. k oH 6y!er noBper(aeH.

I{AT}'IIIKA 3AX'ITAHI4'
Ha aBroMo6rrrx,[yA3-1302 rlprMeHec'c, {aryru-

r(a 3axr{raHr.rr rrtn^ 27.3'705 :dnv 2'7.3'705-01 c p 3oM-
KHITbIM MarHIrTOnpoBoIoMl MactoHanonHeHHat' rep_
Merr.r3rrpoBaHHar. I4nfi xarylltxa rnna 3112.3705 c aaM-
xHyTrrM Mai.HuTonpoBoaoM, cyxac.
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I XAXNPOBEPI,TTbPABOTOCNOCOBHOCTB
XATYIUKI,I 3A1I(IiI-AHI,IS?
IlpoBeprgrcr conporrB,reHne o6Moron r conporn3-

n€H e r{3onsuur{. y MacnoHano-rHeHHHx K3 conpoTrB-
neHue neprnqHoi o6Morxu npu 25"C nonxHo cocTasl
n't!: 0,45i0J05 OM, a BroprlrHofi: 5i0,5 xo|tl.

y cyxfir I{3 c aaMXHyrElM MarHironpololoM: co-
npornln€Hne nepBnrrHoii o6Morxx - 0,5710,05 O}l; co-
npornBneHr.rc BropuqHofi - 6,5i0,65 KOM.

ConporfiBneHne rr3onru{u Anr AByx Bfi,(oB K3 olln,
HaxoBo r aonxrro 6ErT6 He McHee 50 MOlu.

PACNPEAEJII4TEJIb 3OIO4IAHI4'
(.TPAME'lrEP")

THna 10.1'06 nH 40.J-06-01. qerbrparf lckpoBoi i .
H$I{pannpoBaHHbIii, c BaxyyMHbrM r{ ireHrpo6exHbrM
peryntropaMu onepexeHnr 3axnraHqr, co BcrpoeHr$rM
rlnxpo3)efiTpoHHbrM,qarqnItoM ynpaBrrrcrqnx uM-
nYnEcoB (Aar,rxx Xomra)

Cnsrrre pacnpelen renq 3axnrasur nportBoquTct
B CtCnyouleM l1oprlke:

" 
:aropuo:srr, agrouo6tn: crorHoqHltM TopMo"
3oM; orcoetxHxTL rrpoBo{ < !! oT ax(yMyrrTop-
Hon 6arapeu;

'/ nrmyru :alryury ur cMmpoBoro moxa kaprepa
cqenneHrrr. Bpalqaq KojreHqaTErfi Bar 3a 60rr
(pennenxr nlKnBa, noBeprryrL ero ao coBMerre-

MaxoBr.rxe co cpean M aerreflueM
IxItanH;

r' orcoe,tqnnrL or pacnpe,qen rers 3ax raHfic (P3)
npoBo.ral l  sr , iy)  vHbri i  ur . iaHi.  O I  BepH) r  b r  a i i -
xu xpenlleHlrr! cHrrb xpoHrxretrfi ryenreFrr R6F
co(oBonlTHHx npoBoAoB u P3.

f lpu ycraHoBKe pacnpeAenurerr  3axuraHrl ,
Hyxso uoJMoBaTbc, cn€ly loI I r l IMn per(oMeHAa-
t lutMr{_

Bajr ( P3 coeanHr€Tcr c xBocroBn(oM pacnpe,qer{-
rexlHoro Bana ronb(o B olnoM nonoxerlxu. no3roMy
flepea ycTaHoBnoii Heo6xol(xMo noBepHyTr BanHn P3
B raKoe noroxeHrc, npn KoropoM I{ynaqxn Myorbi Ba
nr(a fiaxojlurlrc! 6u npornB na3oB pacnp€.uenxrenb-
HOrO Bana. 3areM:

' /  naaerr ,  xa OnaHerf  P3 ynrorHnrejr !Hoe

'/ ycraHoBrrb P3 Ha Kopnyc BcnoMorar€nbHlu ar-
p!'raro! B raxoM nonoxeHrin, qro6br cpeaH€e ae-
ncHHe Ha OnaHqe P3 HaxolnnocL npornB ycra-
HosorrHoro Br,rcryna Ha r(opnyce. ycraHoBnr!

KpoHlxrenn xpeflrrefir{r Br]coxoBojrErH6rx npoBo-
,roB Blrcoxoro HanprxeHnr. 3areen rb xpoHnl-
reiiH P3 ranxaMr;

/  npvcoearrrrrr  K Pl  nnoBoaa x Bar lyvrrbr l
lxnaHr;

/ nporepun n orperynnpoBarb

Pa36opna pacflpeaenrr

'/ *rrrb Kpr,ruKy, porop n 3aqrrH ii 3KpaH;
r '  orcoeausurr  r r ry !axyyMHoro perynrropa

()1 onopHoii nnacrnHll .uarrruKa, orBepHyr6
BrHrhr hpcnneHhr l l  cHq.b BJK)]vHbi i  prr)-

'/ orBepHyrL BrrHT6r (perrJreHr{r u cgr'r! onop-
Hyro nJracruHy B c6ope c taTqulioM u aepxa-

,--@@
\o

Pm. 9.27. PrcrpeAomrdB qrNM: I Myora; 2 - xopryq 3 - BargaGrii rEryrmopr
4 - ueHrpo6exEfi pery.mopi 5 cec(omaxrEt ,ramx; 6 - onopnar maqra larsr(a c
no,rlllmr(oMr 7 -aepxaM6flepe,rBm no.uuxnEKa BurMi8 - r?Enuraj 9 - poropt I0 - lurrr'ldi 3xpadj ll - aepxa@ nepeaHero no/larn
!!m BunM B c6ope c onopson uamtson lanrMi 12 - @an6a kpeBeHm npom,loB; I I - e,qouar uactuBa uemlob.moro leryBropa c
rxpano{: 14 - Bu!( c B.n}1uei n aorHon ueHrpooemoro p€ryBbpa; 15 - !?yre!; 16 - cd6sr(

@



r.nsa IX. ).ERnpoo6on noaaHue

'/ cnrrs npyxxny c MyQr;r, BlIHyrr, iuruQr x
cHrrb c aai i {Ka Myory n perynupoBoqHHe
lUa i i6H;

'/ BrIHl"rb lr.l Iropnyca larnx c rteHrpo6exHbrM pe-
rynrropoM u uaii6aMr.

C6oplia pacnpelenqTly, nporfl BoJlxTcr B !oprlrxc!
o6parHoM pa36opxe. flpn c6op(e Heo6xoAnMo o6ccne-
,{xrb cDo6o4H}rii oceBoii xoA BanM(a He 6onee 0,35 Mrr
nyreM ycraHoBxu Hco6xo!{Mol.o lrollrqecTBa pel-ynr-
poBoqHbrx lnar:i6.

flpo8epra aarqrxa Xonna ua aBrouobnne
Ha aBToMo6rne ,]ar.rnl{ Mor{Ho npoBepnrb no cxe-

rire, npnBelenHoM Ha pucyme 9.29.
Mexjly drencenlHLrM pa3l6MoM "rpav6ndpa" n

na 'heMov 
n) ' rKa nnoBuroB noaK tk) , rae,t  cr  cp(rorHoi i

pa3raM c Bonr,TMcrpoM. BxrrcssTc aaxnraHne n, MeA-
nenrro noBopaqnBar clleu anbHbrM roroqoM roleHqa,
rllii Bar, BonbrMelpoM rcr{eplTe HanprxeHne Ha B}F
xoxe larqrrrin, oHo aorxso 66rrb B npeaenax, yl{a3arr-

o \e,,/
I qTO TAKOE AATqUK XOJIJIA

I,I XAK IIPOBEPI,ITL T]fO ]ICIIPABHOCTb?

Pa6ora cficreM61 3axnranxr HaquHaerc, c rncx,
rpntrecKoro curHana. Bo,llcpBbrx_ on ,lotrxcH 6l,lr;
cBr3arr c nonoxeHr,reM floplxHr B urlrqHIpe, qro6l,r
cBoeBpeM€HHo o6pa3oBancr ncrtpoBoi pa3pr! Ha cBe-
qe; tso-uropbrx, QopMa crrlrara IoJtxHa coorBercTBo,
BaTL :ra,raHHoi i ,  . r ro6H nony'ralouni '  efo nprr6op
(konMyrarop, I (ary lxKa 3axuraH,rr)  Blrpa6arLrBan
rpc5yeMr,rii rox.

B "nnaccrvccl{nx" (noHraI{rH}Ix)  cxcrenrax 3a,
xrr . rHnr rror : raAarorqr i  cnrHar Bbrpa6r ' rbrBa,
crcr npu nououn ronraKroB npeprruarenr B pac-
nper lernrene raxrrannq. r{oropbre nexocpcl"
crBeHHo noMMyrnpyrcr o6irorny xarylnxu 3axn,
raHxr (K3).

B 6ecxoHraxrH6rx cxcfcMax 3axnrarrn,  3 i r ,qa-
I{)rqni' crrHan dropMnpyercr npn noMorln Aarqr.!-
(a Xorna, Onxc pylonrero nonoxeHne xorcHqaro-

f IpoBepnrr,  j larqr i l (  NroxHo Kax Ha crrrro\r  pac-
npenennTene. rax x HenocpcJ{crBeHHo Ha aBroMo,
6nne.

ITOMMYTATOP
I(oMMyrarop npeo6paiyer ynpaBnrron(!{c rM-

nyrrBcbr ) taTtrnxa pacnpe!ennrer l r  3axuraHnr a
xMnyrbcbr 1or ia B nepBsqHoi i  o6Mor(e (aryrxxr i  3a-

Ha aBrovo6ruri,tIyA3-1302'rpriMeHrrolu! troMMy-
raropLr rrna 3620.3714, RT 1903, PZE 1022.

KoMMyrarop npoucprgrcr c noMoItr6ro ocunjrnorpa-
Oa ll reHeparopa nprMoyronLHHx nMnynbcoB.

BuxoIHoe conpoT rrB)cHue reneparopa j lo j rxHo
6HrL 100-500 OM. Ocuxnnorpa{b. xenarcrbHo npnMe-
Hrrb nByxkaHanbHlri:i. nepBHii (aHan - lrr nMnyjr6
coB resepaTopa, a Bropoii - ,qlr {Nrnyr6coB Koi,Myra-

Ha t(reMMrr "3" n "6" (oMMyraropa noAarcrcr npr-
MoyronbHlre nMny!,rcbrj nMnrupyrcultle xMnyxlc !ar-
quxa. qac'ro'ra nMnyrLcoB or 3,33 no 233 fq, a ckBax-
HocrL {orHouenne nepnoxa ( lrnrenLHocrx r.rMnynb-
ca T/Tn) pasHa 3. MakcnManBHoe HanpsxeHrie Umax
-10 B. a MnHtrMa:.rBHoe Umin - rre 6oncc 0,4 B (cM. pr{c 6
nnarpavMa II). y ncnpauHoro xoMMyraropa OopMa
xMnynbcoB roKa /:onxHa cooTBcTcrBoBaTb oc[njrior-
pauueL

o

Pnc.9.29. CreMrnrq nDoBepft! ]Ilrcnm Xdra Ha lsroMootr-
n.: I - pacnperenurrh rxxranrr: 2 ne!€xojrHdn paaeM c sortr-
rM{PoM, trMcpurnM np.aen nkanrr se Meree 15 a ! BH}Tpexnce
\onoornb rr ,  yelc leHee l00 .Ov. l -  n,u H- ure,ree "Hb i  

pd rbiv
lactrpc,rernrenr raxnf ats!e

Pnc. o.10. C\en. n I r  npoBep{H Fonnv'arop!:  I  p | , rc ,Hrk:
Pe rcroP u nnl

Or '  2tr ts. .A-( .cHeprrrpJ, , fqvo).orb;H\rv, , )  
" ,os

P{.. 9.2E. Cxera Am trpoB€pKtr 6€cftorraftrdo'o nars{N. H,
crtroM p.cnpen4nr.ne ]r^nranr{: I p.cnleaenrrerl 3axnr.
trtrrr 2 psrcrop 2 (OMi 3 Bor6rM{p c npeAerox u(d,br Hc
McHee l5 B n BsyrpcHqnM conporx&r€BtrcM tse Melee I00 xOM:4
- Buaffa Ire!€nurrn pa3leM pactrpcrerure$

IlpoBepr.a lar.rnKr Xon"ra
sa c[sToM pacflperlerrnT€ne 3ars$raHnt

HanpqxeHnc, npr xoropoM nporolrrcr npoBepr{a
- 8-14 B.

MeArenHo Bparqar Banrx "rpaM6r€pa",
n3MepLTe BonbrMerpoM HanprxeHlre rra sBlxo]]e
!aTrrxxa. 0Ho / lonxHo pe3r(o Menrr lcr i  or MrrHn-
ManbHoro - r ie 6once 0,4 B, ao uarcf inarrsoro -
He 6onee.reM Ha 3 B MelLxrcro Hanprxef i l l r  ru-

a.\@o
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Irx xoMMyraropa 3620.3?34:
flpr HanprxeHrn nxraHur 13,510,2 B Belrllquna

roxa (B) AorxHa 6}]r! 7,5"8,5 A. BpeMr Ha(orreHJ{t
roKa (A) He nopMUpyerca.

Arx RT l$3:
npu uanprxenru nlrraHHr 13,510,2 B cuna .rona

cocTaBJrreT 7-8 A, a BpeMr Har{onnelr l rr  ToKa
5,5-11,5 Mc npn qacrore 25 fq.

Lns PzE 4422r
npu HanptxeHrr.r  nuraHur 1410,3 B u.racrore

25 fu seruqnHa cuJ1}r ror{a coc'raffiqer 7-9 A, a BpeMt
HakonneHxr ror(a Hc ropMr{pyercr.

Ecrln OopMa HMnynbcoB xoMNryraropa rc(axcHa,
To MoryT6brr! nepe6on c fic(poo6pa3olaHUeM njlr oHo
Moxer nponcxoAnrb c aana3AHBaEHeNr. ABxrarerr,
6y,qer n€perpesarbcq, u He 6yaerpa3BfiBarb HoMnHanr,-

Prc,9,3l. (oopr! BMnJrBroB ia rkpN{ecurrror?r+a: I - !M-
nyt6cbr kovi'yraropa;II - rsrryr''{d.creparopa: A - BpcMr sa-
(orredr,roxaj B-Maxcrrr

XE

E
:
I

Ko}IMt raropH 3620.3734:

Prc. 9.33. MonrMBar nxmr *orMyrrrop! 36203?l (Iy 37.,|a1.0l7-
A9), ceMlurupgftBHli, (Macurrro l: I)

e2

1

.+

6q

tiu

Pxc. 9.32. [pnBqMuMbrar cx.u. KoMMlaaTG
p.3620.3731
ltut4ssaqr: C E, (BMMo VD 2) ncnonE3trrcr B

(oMMyrdropar 1620.3734, 3640.3?34.

F3 l j

't 
DF pl
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Pxc. 9.34. MoBrlnuar Mrn koMrytaroF 3620.314 (ry 37.464.017-
E9), uerrurlpb*orun, (vrcurr6 1: 1)

Ko Myrarop PZE4020:

Prc. 9.35. I[Fallrnr&lEqrr cxeM. mMMyrarop.
PZE4020 (82.484.00.00)

)

>a

IF

Pft.9.]5. MomNu 
'hrE 

@MVF ropoPzErt02{)
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KoMMyrarop 2r 08-373491 0-20:

Ptrc. 9.37. nprHunnnan6H.r cx€Ma {ouMyraropa 2l0E-
371,1910-20 (ryMepauM aeruen iunonH€{, conucso Mrp*rpo8-
xe Ha 3!Bo!c(on nnare)

IIPOBEPITA I,I YCTAHOBKA
Or npasl , r ruocru ycraHoB(x

Blrctr  HopMajrbHae pa6ora n 3I(oHoMn.rHocrb ABr ' r -
rarenr.  npn paHHeM MoMeHTe 3axnlaHur pa6o-
qar cMecb croptr  ao rprxo,qa noprxrrr  B Bepxrrrorc
MeprBylo roql(y,  x o6pa3oBaBlnlrecr npx 3roM
ra3r,r  6yAyLropMo3r{rb.qBxxeHue noplnHr.  I Ipx
no3!HeM MoMenre 3axrraHrt  pa6o.tat  cMec! cro-
pr{r  npn xoae nopnlnr Bnu3. x aaBJlenne ra3oB rra
nopueHb 6y!er rrnxe onrr{Maf iLrroi : i .  n B roM. r  B
apyroM cxyqarx Morrxocrb ABr{rarenr yNreH!ua-
crct ,  a pacxoA ronnnBa yB€rixtrnBaercr.  qro6!r

,To.o D36exarr , ,  Heo6xoAntrro npoBeperb ycraHoB-
I ty MoMeHra 3ar(nraHur.  f lpoBol l l l rg 3iy oncpa
I lnro.  xenarer i r ,Ho, npu kaxAoM o6cxyxnBanun

flpoBepx rb n orperynnpoBarb r{oNreHr 3ax}rraHnt
Moxr ro npn nonoqr crpo6oclron!, &rr 3roro coejlqHrrrE
3ax M "+" crpo6oc(ona c xr€MMorl "+" aKyMyirrop-

Ptrc. 9.38. Nlodr!^Hlr rr.'! Ko xtraropt 210&1734910-20
(Macn'ra6l : r )

MOMEHTA 3AXI{fAHT{fl
non 6arapen, 3axrM Maccbr - c KjrcMMoii "-" aKKyrry-
nrropHoi i  6arap€u, a 3axxM aarqnl(a crpo6oc(ona
np coc/lr{Hurb r{ npoBorly Bbicol{ofo HanprxcHltt l-ro
qurn]JApa.

Ecnx Movenr 3axuraHur ycralroBreH npaBnnsHo,
ro npx ocBeueHxu rraMnoii crpo6oc(ona nl}iriBa I{o-
reHrlaroro saila €ro MerKa 1 6y.xer coBnaaarb c Mer-
xon 2 (M3) Ha HapyxHoM (oxyxc 3 nnoc(o3y6'raro-
ro peM r. npll rroN{ "6eayHox" "TpaM6ndpa" .rojrx€H
HaxolI rLcq nporrF Ior] rah,r  hphrf lx.  coeI IeHHo-
ro c npoBo/]oM. rlAylrrnM x ctse,re 3axt{raHnr l-ro qx

H.qturbHbrii yron onep€,neHrfl 3axrraHrs 5'Ao BMT

nocne (axaon peryn(poBrI ycraHoB(rl voMeHra
3axnfaHnr Heo6xo,uNo npoBepur!  ero onrr{Mat6-
rtocrL B /tBlIxcHr{x aBroMo6rirq c xopolxo rrporycrl,lM
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IIpu cxopocra aerouo6nnr 50-60 kM/q pe3Ko Ha,
)t{arr, Ha nelarrb "ra3a", B :ror rrouenr Ha r(oporroe
lpeMt (l-l c) lonx€H norBrrr,cs nerxni:i lle,oHaqHoH-
Hbrii cryK. Ecnx qepe3 1-3 cexyH,rbr cryl( He npe(parnr-
ct, To, 3qavur, ycraHoDreH pasHnt MoMcHr 3axnra-
Hlrr, eoln cryfta soo6ule Her, - no3nnni MoMerrr 3axrj-
Ia| lxt .  f lpt i  pdHHcM \ iove| | re r iar ] rarru ! . r  rh i  or  i ( .
roHaux )  KopnlL '  r f 'av6rtpr"  noscpH) ib no q. lcoBoi l
crp€Jrke (B cTopoHy "-"), a fipx rIo3,l}IeM MoMcHTc aa-
, t i  raH q (orcyrc ' rBxu DeroHau,r f i )  -  nporrB ' racoBon
crperl(r (R cropoHy !'+'!). KorAa r(oppcxrupoBxa 3a-
KoH.IeHa, CHOBa npoBepbr€ onrxManhnocTL Mo:lreHTa
3axufaH[r npn aBrxeHr aBroMo6nnr.

Tabru4a 9.11
CBe.{I|' rprMeHreMEre

Ha a8ro}lo6l|ne JIVA3-1302

NPEAOXPAHITTEITII
ABTOMOBIIJII JIyA3-969M

B cvcTeMe ineKrpoo6opyloBaHxr aBroMo6xnr npn-
MeHerrH cne,qylorllre npeaoxpaHriTenu:

r' ABa repMo6uMerarruqecKr{x Klionoqgoro runa
c Ho\ryHdlbHbtv roKoM 20A -  f fq lau tH uener i
oTonnrejrbHofi ycraHoBnx, ocBelqeHtt xy3oBa 

'IMoropnolo oTce(a, rxrelcerlHot po3grror, 3By-
. r{oBoro cxrHaJra lr cHcr€Mbr aBapxiiEon curHa-

nHrau y ropvo3oB l lpetroxpaHrlelx )craHoB-
neHLr Ha naEerx npR6opoB:

" 
rpfi n:rasx]rx c HoMuHanLHlrM Tor(oM 6A - rut
3aulnTLI IICnn nurarlIIs xoHTpon6Ho-li3MepH-
rerbHr,rx npn6opoB, ooHapr, Bbrrorcqarerq 3a!-
Heio \o!d x lenf  r ipcpbrBarenf l  yKairenei i  no-
BoporoB. IpeAoxpaHrjTerlr ycraHoBreHbt Ha
npoBotax noa naHenbro np 6opoB;

r' oAl'H repMo6rMera"qnlqecxrii c HoMnfianbHbrM
ToKoM 3,5A lrr 3arqxrlJ uenu n'rraHHr 3ne(T-
polBurareneii oqxcrxT
aerpoBoro oxHa. npeAoxpaHxrenb ycraHoBneH
B MOTOpHOM orce(e Ha Lq[Te nepe,qxa;

r '  6noK r{r  urecl  nnrBxxx npeaoxpaH renei i .  yc-
' TaHoBneHrrbrii B xy3oBe creBoii cTopoHbr no/l na-

HenEro npx60por:
N-. I (8 A) - &rq 3aqur6r qery no,qoapHrxa r 3aaHe'

ro OoHapr neBoro 6opra, raMrbr ocB€ueHur HoMepHo-

Ne Z (8 A) - ntt 3aunrbl qefln no,q6apHr(a x 3aa-
Hero OoHapr npasoro 6opTa, ocBelqeHllr XoHTporlHo-
rcMeprrerlHLrx rpu6opoB;

N-. 3 (16 A) - arr 3awrrr,r rtenr,rtaiEHero cBera re-
Bon QapH;

N-.4 (16 A) - lrr 3arqxrLr uenri qarlHero csera npa'
Bon 4apbl x koHrponbHoii raMnH B(nb'reHnr ,qanlHe-

N. 5 (8 Al ' l r iq ,  u l rbr  uenx 6rxxHero coela re-
Boii dapbr;

Jt! 6 (8 A) - nqr 3arurrrr lern 6nuxgero cBsra npa-
Bofi oapbr.

Ilepen 3aMeHoii neperopeBrxero nJraBKoro npeAox-
paHnrerr nnn noBropHbrM Br(nro.r€HreM Bbr6nroro KHo-
noqHoro Heo6xolnMo BbrscHnr! x ycrpaHrTr' nprrrx-
ny! BFr3BaBUyro rx Blrxo! ,3 crpor.

Anr 3aMe !r  B nopnyce f lpeAoxpaHnrenr rnna
I]P119 Heo6xoanMo:

" 
cHrTr npoBoa c o,qHoii sroponbr, 3areM orBepH).r!
ftoJlnaqor oT l{opnyca. npu orq.rcrBrr 3anac-

DCTaBOK B C6Ope Aonycxaercr 3a-
MeHa B Hnx [eperopeDuet npoBojroKr,| &'rr njraB-
KUX BcTaroK Ha 16 A Aonyc{aercr ycrafioBxa
MeAHoii npoBono(r rraMerpoM 0,32 MM, Ha 8 n 6
A - ArraMerpoM 0,2 MM.

Bff roqeHxe Bbrrqro.ruBrurxct TenJIotEIx (HonoqHblx
npe,toxpaHnrerefi Heo6xoAxMo nporj3BoIHTL npu B!rK-
JIIoqeHHoM BlrxrmqareJre MaccEr u Hepa6oTarouleM ABl,l-
raTere.

NPEAOXPAHI4TEJII4
ABTOMOBI{,JI{ JIyA3-1 302:

B cnsreMe 3nerrpoo6opy,qoBaHur aBroMo6xnr npn-

'/ aelrr! nxaBxrx npeaoxpaHnrerei Ha 8A;
r' oArrfl Ha 164.

AI TAB- 10
HIII APK "Cynep". YxparHr,
IlO "SnexrDo(eDaMuk.". Yknalla

AIT,UBP
Hnn APK 'Cytrep , Yxparna

WTDC

WR?DC
WRTDP
C43XLS
C4?XLS
cR42XLS "AC Delco"
N9Y
N9YCC
RN'YC
RN9YCC
FE65P KLG'
FT65CPR .KLG'

LI5YC "Brisk'
LRI5YC ''Brisk"
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Bnox npeAoxpaHrTereii, ycrarroBjreH Ha rlrre ne-
pelka noa narreJrEro npt6opoB.

J\q I (8 A) - anr tuurxrBr uenei yKararenefi noBopo-
ra, pene-npepbBarenr yxa3aTejr6n noBopora n aBa-
pniHoi cfirHanrt3aqun (B p€xxMe yxa3arerq noBopo-
ra);

Nq2t8 A)--rnr raur rbr uenei i  yf talarenei i  noBopo-
Ia, Pene-npep6rBaTenr y(a3aTeJret notopoTa u aBa-
p,.r i iHoi c rHaru3aux,t  {B pexxMe dBapfi iHof i  crt  Ha-
nn3a4rlr) ;

]& 3 (16 A) - A,rr 3arqnr6r qeneii 3By(oBoro clrrHa-
na, po3eTxa, ooHapr ocBelqex[r r(a6tjH]r, 3n€xrpoaBn-
rarenr BeHTHrTopa oronrrrenq) oap6r (s pexnMe Kpar-
(oBp€MeHHoIo BKnroqeHur);

lvg 4 (8 A) - -u ldluxrbl ueneii noAKanoTHofi naM-
rIlI, 3alHrx ooHapeii (naMn6r crorl-cnrHa"tla), KoHT-
ponr,Hot naMnbr cnrHara TopMoxeHrr Ha rqnT(e npn-
60poB;

.l\b 5 (8 A) - A,rr 3aururrt qeneii neBoro ro.qoapHu-
Ka, (ra6apnr), ,lesoro 3aaHero Oosap, (ra6aprr), naM-
nH ocBerqefixr HoMepuoro 3Ha(a (reBofi);

l€ 6 (8 A) - arq 3arqur6r ueneji npaBoro noAoapHfi-

!'rTr, B cJreayrclleM rloprlx€:

'/ oTBepHyrr, BnHTlr KpenjreHlrr!
BOCOrHeqHlre KO36IpLl( t r ,
BrryTpeHfiee 3epxaro n na-
HCIL;

y' orcoearrutr ot stlrato,rarenr
npoBo! oT ocHoBrloro nyqxa
npoBoaoB;

v' orBepHyrb rafik'l reenneHxt
noBolka n pllrraloB;

'/ cHrtb pri.raryr c r8raMq B c6o-
pe;

r' orsepgyrr 6oJrrH xpenireuur
r(PoH[IT€frHoB ocefi p6]!raroB,
xPoHrrrretHa peayKTopa l,l
cEqr6 y3nr,r c rapxaca no6oBo-

ycraFoBxy creft rooqncrr.{Tenr He-
o6XoAr.{Mo npoBoAriTE B o6paTHoii
nocneaoBaTetLHocT!, Ilepe,q ycTa-
IroB{ot oTaepcrxr ynnorHnrerr}Hbrx
BTytox cMa3aTE TexHlqecxIM Ba3e-

xa (ra6aprr), rpaBoro 3aAlrero droHapb (ra6apur),
naMnhr ocBeuleHlr HoMepHoro 3Haxa (npaBofi), naM-
rr,r ocBerleHur xoHTpojrbHo-rBMepnTenrHlrx nph6opoB;

Jt 7 (8 A) - 'qjrr 3auurH ueneii neBar OapH (AanL-
Hufi cBeT);

JE 8 (8 A) - 4rq 3aururH uenei npaBofi oapH G&rr!-
Hnii cBeT), xoH'rpon6sofi jraMnlr DKnroqeHnq Aar6Hero
cBera oap;

Ne 9 (8 A) - ,qrr 3auxrr,r leneii neBoiri dapH (6nnx-

l\! l0 (8 A) - Arq 3anurr,r qenefi npaBofi Oap
(6ntxHnii cBer).

r' OAIrH reruoBofi Ea 7,5 A (Ha rrnre nepeAka B
MoTOproM orce(e) - a,rr 3ax{r,tTrr qenei 3rempolBura-
TeJreii cTexjlooqucrxT€nr x sreKIooMLIBaTctt;

'/ raBrrfi Ha 6 A r nnasxxii I'a 16 A (Ha npoBo-
mx no,t naHerbrc npu6opoB) - !,1r taulxtht uenefi xoH-
rpojrhHoii naMnbr BrtnroqeHur cTorfi oqHoro ropMo3a,
OoHapr 3alHero xoaa, yxa3arereii AaBreHfir, TeMne-
patypbl, ypoBHr ronruBa, r(oHrponlHofi naMna yxa-
3arenet noBopoTa; 3ne(rpoaauraTerr BeHTnnrropa
paauaropa.

'/ oreepuyTh nrHrH xpenneHll BHyrpeHHero 3ep-
xana H npoTuBoconHet{HLrx no3Ltp!r(oB, cntTt
3epxano, (o3brp!Krr, naHenE;

" 
orcoeallrMTr, or Buoltolrare,'rr creKrooencrxreu
npoRo! ocHoBHoro nyqxa npoBoaoB aBTo[ro6rrc;

" 
oT BepHyr! rafiKx l(penjreHnr AB[rarenr K peayx-
TOpy, cHrTL CO rllnrrrBKr npoBoa "Maccbf" rpo-
x,raAxy. cuxu erer{rpoasr.rrarer6.

Vcrauoary ::rexrpoasnrarerq nporj3Bolrr. B noc-
JreAoBare,IlHocrr, o6paTHoji cHrr'rro. n€pe,q ycraHoB-
rox xap4arrHLr! urapHrp peayxropa HyxHo cMa3aTr
cvaJXoi Jlr i ron-24.

flocn€ ycraHoBx crex:roo.rrciurer{ r rr saMeaH
3ner{rpotBnraTerr cnely€T nporBBecTri perynnpoBxy

CTEKJIOOqUCTI,ITE"T'Ib
Ant oqDcTI{n B€TpoBoro crekra or arMocoeprrbrx Cstrne rt ycraHosra 3neKrpoABrirarslt

ocaa(oB Ha aBroMo6xne ycraHoDJreH cr€xrooqrcru- Aff errrn, gnekrpollnr.are,,r, Heo6xoAnMo npor3_
renb CI20II (pnc. 9.40) AByxuleroqHldi c arenrpnq€c- u""rlr o"e,qyrorql" pu_6orhl,

Ta6nu4a 9.12
T€xsnqeo€s xaparr€pncr'|xa crexrooqncrflTe]rr:

Ttstr snemDonBrrarer, M?5,E
HoMrraxbi!oo ranprxesxe, B 12
Tox. norp€6ireMbln npr paborc
ro Mo(poMy cuy, A, Ee 6onee

2,6

Yror pa3Mda pNcam uerox
no Mo(poMy Llexry, ma,[

l t0t5

qrcno nEoiiHrx xo.uoD uerkr B Mrnyrv

Cxgrne n ycrauoBra cr:exnooqrerltrer'rt
CHrrrie creKrooqxcrnrerr pexoueu;iyercr lporo-

fioJroxeHtr rleTo(.

\  1r  r

Puc 9.40. Cre|c'oqnm__- l'boKo8on ktoHlftnfl:2 - @ pHqE; 3 pLBd c MoB-
(on B.6opq 4 - n$ar DD:5 - rEAKrop oeMooqxcd@r c?reKrpoABrarseM Bc6op€:6-
q*rpal$'n kpotufttEi 7 - noBo.[o(; 8 rrpdar rrh; 9 - ra.i@ xFMeer plRmj 10 -
)rudllrjr%HM Mt6a; I I - optmBEri ummi 12, lrerxa E c6orq l3 - uai6a; 14 - 4rc
raErro@d mt6ai 15 - ratxai 16 - uai6aj 17 

'm@Fn"!Md, 

BrynMj lE - Madoaj 19 -
EiiM Mal|xq6q 20 - npouaAxa;21 - n!',xBEG (@uo;22, oan6a;23 - Fyfta
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XO}IT?OJIbHO-I43MEPI4TLIIbHbIE IIPI4BOPbI
PacrIoroxeHre r(oHl.pon]Ho-l i3MepnTerEH6tx

npl j6opoB Ha l r ! I rT(e rpn6opoB nol{a3aEo Ha
pl, Ic.  9.41.

BLrK,rmqarenL "Macc6r" (pnc. 9.42) ycraHoBneH
B ca. ' roHe c npaBoi i  cropoHbr Ha KoHfeirHepe af t -
(yMyrrTopHoi 6aTapex. nptr  raxaTt!  Ha qcdf-
pa'r,Ilyro xHonfty !brnJllorraTeirb coeauHqeT MuHy-
coBy10 (neMMy axKyMynrropHoi i  6araper c rop-
nycoM - "Maccofi" aBroMo6xnr. qTo6H ol.xxK),rr.{rb
axxyMyrrTopHyro 6aTapero oT "MaccLr! ' , )  Heo6xo-
IuMo naxarL Ha 6oKoByro xHonxy. I Ipn 3roM qer-
TpaJl6Bat (HOnXa !O3BpaTUTCr B I'ICXOAHOe nOJIO,

P{c. 9.41. Irlmor trpx6opoo: I - vxa3arer! aaBneHlr Mdcna:
,l- Kotsrpor6HarnaMflayxa3arelet roBoporoBaBroMo6xrrr 3, (oE,
rponbHd{naMna sMbqenrrnanBseroclera;4- cnrloMspj 5- (os-
1Pon6!dr naMna cnru.nlraqsx.r.npaBHon ropMo3tsoro np'Bo-
lar 6 - aMnepMspj 7'y(a3are6 ypoBHr ronnnsai 8 ,aa3arer6
aeMneparyPd Mrorx

Pxc.9.43. Me$nn3u cnraoMerpr: I - Draosda peryrrpo-
Boldari 2 ocE opcr(r; 3 - Bonocoq 4 ,6apa6alcrx crcuoro
yMd: 5 - 'pJ6rr .  6 -  Ma, Hrr :  7.  xopn)c:  8 -  Balxr  npf l  sord !nr-
roMel pa 3f ! ]uHi j  9 Bd,r  seloMlr  i l0-xaryurd

_ CIIuAoMerp
Ha aBroMo6rue "tyA3" ycraHoBneH cnuAoMerp

cocroflqn m lByx ocqoBHbrx y3jroB: cKopocTHoro,r
cqerHoro, flpuBoAoM rBrreTcr ru6ruti Bar'r, nepeAaro-
qr!tr Bparqexue oT peaykropa npxBona cnr,raoMerpa Ha
Ban It cnnqoMerPa.

florpenHocrr nona3aHnri cKopocru ABuxeH&r cnu-
aoMerpa npn reMneparype 20i5oc He rpeBHrxasr:

+3 n"d'{ - npr cxopocrx Io 60 Kr,r/'r;
+5 na/'r or AeficrBx:renr,Hoti cxopocru - npn cxopm-

rlr Bblnle 60 xMrr.

Ptrc. 9.42. BsMbsrrel6 *urccu' aKyMymropmn 6m.pet

6--
J

.9A2J7

Pxc.9.44. Ir6Mi !u ctrrrao sp. x.m trprro!: I - .n6(l!n
sani 2-ratdr laxrAra& 3, uurE -npoBonoci 4 - cn{noMgrpr
5 - tplxlssat 3aqqn (oM6rEaqlr npr6opoB; 6 - (oM6nna'
lr'r np{6opoBj 7 - pe!}Rrop nprBola crraoMerpa; 8 - rpoc:
9^- uan6a 3anoplari l0 - 3arrrrEar rpy6ra; ll - o6oroq(al
rz - Brynrr yuoru{rer6HEre

;l:l
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Ta,lutta 9.I3
Bo3Moxn6re HercnpaBnocrn cnnaoMerpa r croco6H nx ]crpanerse

CkDnn oantr(! ctr{loMerpr
C!tr6 cnn,roM*p n, nposo|acxBar Bdr,Kj i4q{rb B vacnes(y
,1...5 Mnen6 nDr6oDEoro Macra

He Dr6or&r ckoDer{oi v3€x r qsqHi y3s

O6pus rrocc uru r .doc HdKoHeeHrki  rpoca l r6 ior  o Bdd l ldveHrrbrqi l r r iB. , l rpoc)
Xone6a{re qoeari! ctrnnoxerDr

HerBerHJ d,drNarn6rcrosd'Hauryuepecn noqrpd: l loncrrrFr i r ry:
ToncloMoe 6leHre rDoa .!6(010 Bana 3aMernrL rn6(d Bar (rboc)

3,tuf, r'trB$re crDerd cnnaouerDa

I IICKAXtrHIIE IIOKA3AHI{'
CIIUAOMf,TPA
Ecnn cnnaoMcrp c,rar AaBarh ucKaxerrHbr€ noxiBa-

Hlrr cKopocr]r no npnlr rre npoBopaqusaHrr rxecrep-
Hx npHBo4a pe/]yKropa cnuloMerp

repHet cnxloMerpa, cJr€ayer npocBeprurb cxBo3Hoe or-
Bepcrxe lHaMerpoM !r''rb 6onlnle auaMerpa luruora, a
an f i )  ero )B€n[ ' {  rb Ha ionLUHHy npoklanhlr .

Aar, rr( aaB,'reflnr Macna MM358
Adrq h VM358 ! f laHoBneH Ha Kaprepe xo reH'{a-

TOrO Bata aBfiraTen9.
IIpn cHnx€Hxn ,qaBneHxr Macna Ao 0,8-0,4 Krc/cMr

3AMI'IXAIOTC' ITOHTAXTEI AATqNXA

Har6Hdrr raMna. )c laHoBreHHa,r Hd naHel npr{60poB
aBrov06'4nr (  roK naMnbr He 6onee 0.2 A).

Aar.r x laBJreHr.rr Macna Heo6xoAnMo noAB€prarb ,
rrepxoAxqec(oji npoBep(e (.rep$ 45-50 rbrc. r(M npo6e-
ra aBroMo6xnr) n npn HecoorBercrrr'or MoMeHra 3aMH-
I{AHU' ITOHTAIOOB 3AMCHSTI FOBbIM.

llpx npoBepxe yxa3arenr aaBJreHr.r, BennqlrHa
conpoTlrBjlefiut KoHTporLHofo peocrara, BrormqeH-
Horo B qenb aMecro aaTqlrxa, npll (oHTponupyeM6lx
oTMeTxax rxKarlr AoJrxHa 6r,rrb npn HyneaoM IaB-
rcHtljt 157...175 OM, npn AaBreHnr 4 xIIa (4 (rc/

cM) -  55.. .65 OM. f lpu orou rcroqHnx nnraHur,
BXIrOqe[H6]U B UCnL, ,qo.n,(eH IaBaTb TOX Hanpr)|ie-
HneM l4 B, a rcMneparypa o(pyxarcruei cpe{Er aoJr-
xHa 6Errr (20+5)"C.

flpu rpoBepKe aar.{n|(a Bcrfi rrfi Ha conporxBre}rnt
eI'O np no/-laqe l( HeMy (oHlpon pyeMoro AalBilennq
aoitxHa coorBcTcrBoraT6 npg HyneBoM aaanelr l rn
159., . t73 OM, npq AaBreHuu 4 xf la (4 ( .c/cM]) -
54.. .66 OM.

,Ilarq K Ter|nepar}phr o\nar{Aarcueii
Macnr TM100A

Aar.r n TMIO0A (pxc. 9.46) npelcraEnrer co6on
Ma"rora6apxrH;rii norynpoBoAHnxoBHii Hepa36opHbrii
repMerx'rHLrfi npn6op, pa6orarouufi c noroMerpntr€c-
r{uM yna3a'rcieM rcMnepalyp6r, llyBcrBUTenLHr,rM 3ne-
MCHTOM AarquKa rBrrercr repMope3ncrop, ycTaHoBneri-
Hbri B 6annoHe nar.{xKa.

Iperenbr rcrlepqeMHx reMneparyp nnrcc 40-120"C.
AarquK ycraHoBneH Ha pe3!6e K 3/8" B MacrsHoM l(ap-
repe aBrrarerl', npn ero crrqrnn Heo6xornMo nonb3o-
Barlcr roprroBr,rM KnrolroM.

yKa3arenr, reMneparypr,r Macra pa6ora€r rorbKo
nplr BrQrroqeHHoM 3al(uf aHtlrr,

Conporr{BneHtle larqnl{a B uenu c roroMerpnqec-
xrM y(a3arereM npu HaflprxeHxu 14 B ronxHo coor-

)  xardl |Hovy B ra6n.9.14.
7'a6ru4a 9.I I

3.:renrpxvecroe conporrLrr€sne arr.rr|ta TMIooA B
3aBncrMocTr or TeMneparypLr Macrra

80 100 120

ConporlBreHse aarqun. OM 360,490l2Gl50 8G925l-62

Belyuet urecTepHn, ro .tr/rr yc-
rpaHeHnr HencnpaBHocrn npo-
cBepnnre orBepcrue lxaMeTpoM
1,5 lr rny6xHot npxMepgo 3 MM
B kopoHqarof i  ra i ixe I  (pu€.
9.45), xy,qa 3a6eiire urror 2,
BLrcrynauqnj:i n3 raiil{ri ilpx-
MepHo Ha I MM. B necrepHe 3 an-
Ma3HlrM HaAQureM lroc(onbKy
oHa (aneHar) caejraiire rla3 A
r.iry6xnoii, paBHofi BLrcryra-
Hnro rxrnora n3 rafikx, nocre

'rero aerann co6epnre Ha xBoc-
ToBuxe- CnuAoMerp craHer pa-
6orar! ncnpaBHo-

Ecxlr pBb6a Ha xBocroluxe
BHHyxlaeT npfil4eHrrb npo-
(naAry Mex,qy rafixoi u ruec-

Prc.9.45. CoernHeHne
EiRr c uarep{en mcpea-
oBoM urrou: I r.riru:
2 -urrdri 3 - uecr.pHt
np!3o!a perykrold cn!-

n. TM100A:

r|D! tr{roqeu{oM 3.xrraurr qDm. yM3rr.xfl ooa€rcr m uere
Hapyue8ue koHmxra B Mede rrprcoeArueurr npoBo,ra ( MeMMe IlonrrByt! Bxtrr xpenneHxi npoBola ( xieMMe,rarcGa

Kopor(oe saMd{aflxe aarcn{a Dd y(a3arqt 3aMe{nr! rarcqx mu y(a3arq!

B8Mo,nr*re HencnpaDnocr Aarq{(a reM eptrypbr Msc,ra
Ta6nu4a 9.15
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Pnc, 9,47. Cxer. noAAroqe{nr !\tnepMerla tra

"lyA9969M: I a{ryMy}roplar 6ampec;2-aM-
nePMerp: l - 5ro( nperorpaMreiet: 4 - tsoDLrn
rPrBo4 5 - npoBor ( (eMve i6 ! 

aononHnrexL-
Hor o p.rc qrprep.j 6 oruolaeMbrn npoBolj ? -
crapre!; E -.ctseparo!

KycxoM npoBola Heo6xoln-
Mot &rlriHbr c nPoBoAoM, I(o-
Top-Hfi 6brr'r coelnHerl c xneM-
Mon aaTtrnr(4, a Kopnyc - co-
eaxHrrL c Maccoii aBroMo6u-
nt. floMecrxTb AaTquK B 6aH-
Ky c Boaot u aoBecrx Boay ao
XuneHlrr. flpx klrnrtllefi Bonc
HyxHo BxjrroquTl 3axltra-
s e rl nocMoTpsrb! HacItoJlL-
KO TOqHo cl:pelrxa yra3aTejUr
reMnePaTypbr Macra Haxo-
AriTct oTHocITerbHo oTMeTXn
100'C. Eo'ln crpe, (a )Ta3H-

r KAK HA ABTOMOEI,I,Ib YCTAHOBIITL
AMTIEPNTtrTP?

Ha aBrovoox.rb l l lA,  dvfrcpverp norui iot taeTcr B
pa3pr,rB npoBota. coe/lr{Hrrcuero nrmcoByro KreMMy ax-
kyMyntropHoi 6arape l c 6noroM npenoxpaHnren€ii 3
(pnc. 9.47). 8618()! aMnepMerpa! nolcoe,rnHeHHLri K 6no-
Ky npe/:oxpaHrre.reii, oTAejlEHbtNl rpoBo:lorr 4 Hano co-
eAnIIIirL c I(neMMoi "+" reH€paropa. npoBo,! lojlxeH
,r\{eD ceqeHne, He Menee rreM y pa3oMKH}'roro npoBola.
flpoBo!, coelrHrrounii MerrMy i;+)' reHeparopa c BLr-
DOIlOM rrroBoFo perre craprcpa or|CrlrcqDTr, ruIn nepepc-
3ar!, (onqbr 3a8onfipoBaTb. MoxHo ycraHolnT! rlro-
6ofi ar'lncpuerp co urranon or -30 Ao +30 A.

npu6op ycraHoBxrL Ha nepeErei:i nanenu B y,qo6rioM
MecTe. Ecnn crperKa 6yAer mKiroHrTlcr He B Ty cropoHy,
H]rr{Ho noM€nrrb MecraMH npoBoaa Ha aMnepMerpe.

r XAX [IOAKJIIOqI{TL ABTOMO[I,TI6HbI[ qACbI?

floprnoK noaKnm'rennr aBroMo6rJr6H6rx qacoB
AI])(-I:

l) K kne^{Mc "+l2B"noaBecrx nrrraHne or 6op roBoj:i
ceTr aBroMo6unr - or npoBo/ta, nocTorHHo HaxoAq-
llr€fict rloJt HanptxeHueM, HanpuMep, oT 6roxa nJraB-
kux npgaoxpaHlrrerret.

2) lGeMMy "30/1 " coeErHnrb c "Maccoi" aBroMo6rmq.
l) KneMMy "30" coeAxHxT6 c npoBoAoM, Haxolr-

rqxMct noA To(oM nplr Bxnrc.reHru noAcBerxu nplr6o-
PoB (n HapyxHoM ocBerqeHnr).

4) EcJrrI Ha aBToMo6xne ycraHoBneH ornrrcqare;r!
"Maccbf', To, .rro6u qacll Hc ocraHaBiltBartc6r KneM-
My "30/1" HyNao coegsHrlr! orrenr,rrr,rM npoBoAoM c
MxHycoalrM BLrBonoM aft (yMyirropHofi 6arap€n.

Baer ro'{Ho 10015'C, ro aar{nx ncnpaBeH. Ecrn ndxa-
3a rlq }]ect(otgKo oTfirqarcrcr, MoxHo 3anoMHr,tTL pa3Hu-
IIy X yqxTirBar! ee, BHocs nonpaBky ! noKa3aHll' npn-
6opa. IIpr 6orl,Illux or(noHeHu':x or leiicrBnre,r}Horo
3Hallenut /IaTqux ilyt{nre 3aMeHnT}.

r rpx HafpesaHxu BoaH Nroxno onycTuTL B Hee pTyr-
Hr,r i i  repMoMcr p x npx.qoc'  rxeHru revneparyp6r 40oC.
80"C KoHrporrpoBarb npoMexlno,rHbrc rHa,rcHl{ ,  no.
(a3aHxii y(a3arers (pllc. 9.48).

Ecrlr npx BKrroqesru 3axxraHne crperKa npu6o-
pa ocTaeTcr Ha MecTe (cneBar, 3Haqur HapyrxeH KoH-
TaxT B MeCTe nOICOelt1HeHrr rIpOBO/la It [reMMe !aT-
qnKa rljrri npor3ouno (oporxoe 3aMbrxaHle laTq}'Ka
rlilu yI{a3aTeJIt. LHaqanarryxHo npoBepuTL coen rre-
Hl{e nDoBola t naTt{r {a. tcru [ojroxe ue He rcMeHn.
xoc! - 3aMeH Tb naTqll

. KAK HANTI,I OEPIJB I'II,I 3AMbII(AHME
B 3JI EKTPI{IiECKOII UENII?

IIt oflpele,reHfis o6pbrBa npoBoAoB reo6xoArrMo no-
amb HanptxcHue Ha npoBepreM,'ro uen! r{ ryu noMon$
(oHTponbHoii naMnbr HajiTu MecTo o6pHBa, ,4j1r 3roro
o)tt'H npoBo! or rraMnlr nprco€lnHxrb Ha "Maccy" aBro-
Moonnr, a (oHuor{ )lpycoro npoBoaa r(acarbcr nooqepe'u-
HO 3aXnMOB, KreMM LL'rn ,tln'rbr npODOAa. rralrlrHar oT ar{-
xyMyntropnoi 6arapex. Mecro, iAe lamoqxa roracrsr,
y(a,4ier, qro qen6 nMeeT o6p6rB Ha yqacrn€ oT Hepn6oTa.
IoIxeIo flpnoopa !o raHHo[ roqK flp coearHeHrt

O6p6,B npoBona MoxHo onpereruih rax. Orcoe-
,IlllHhTb KoEIbr npoBepteMoro npoBoaa oT 3axIMoB
KpenreHnr fi nplrcoelxHxr! ero fioHrlbr nooreloBar€r!-
Ho c naMnoit k xcroqHnKy rolta. npu Ha {qru o6pbr-
Ba naMna He 6y!er roper! (pxc. 9.49).

Ans onpeAeneHut 3aM6ilraHnr fipoBoaa Ha "Maccy"
aaToMo6unr H€o6xoanMo orcoeanHxTr xoHr]H nposepr-
cMoro npoBoaa oT 3axrMoB KpenreHxe n npncoeardnrb
o.tfiH ero l\oHeu nocneaoBa rer6troc naMnoii x nnl<)coBo-
My BbrBoAy ar{rryMynrropHofi 6arapen (pnc. 9.49). [pr{
H:rruquu 3aMlrxaHnr Ha "Masry" JraMna 6yaer ropem-

Prc. e.49. Onpeft.rerx; o6puD npo!o!.:
r  l28 l -nFBepqenui npoBo!.2 noKporbHarrdM-

na; l  - ,nocHrx roxa

r XAK N O.qKJ'IK)qI'ITb BOJIBTMETFI
noptiloK ycraHoBl{n BonLrMerpa rar(oB:
OnHy ero [xeMMy noAl{rroqxr] fi

6nnr, a Bropyro - coeauH{rr c roi ro'rKoii 3n€xrpocxe-
vhr.  HdnpexcH e Ko ropoi i  Bdc xHrfpecyeT. O6hrqHo 1i  o
Kn€MMl,r "BK-B" KaryuKn 3axuraHnr nnu rereMMa "+"
perymropa HanprxeHur,

r KAK IIPOBEPIIT6 fIPABI,L'IITHOCTb
IIOI(A3AHIItr{ YXA3ATtrJI{ TEMIIIPATYPI'I
MACJIA B ABIITATL]Itr?
Ant npoBepxr roqHocrn noxa3aHnii yria3are"'rr reM-

nepaTypfi Maora ! ABr'rrarene Hyxno y6eAuTrcr B xc-
npaBHocrr aarqqxa OMI0oA). Anr 3roro larqrK H]r{r-
Ho Br,IBepH)'r6 U:r noa.qoHa. LoeluHnrb rcrreMMy aarquxa

Prc. 9.lE. npoBeIF
r. nctrpaBdocrn nar-
crka yxsarenr EM-
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OCOBEHHOCTI4 KOHCTP}'KUI{I4
KpoB aBroMo6rInr rler6HoMeranrr.r.recxni:i, oTrer,r-

rbI ; .  qci  brper!recrHbri i .  ABlxnBepI6r i i .  nonyHec) urei i
(oHcrpyltul,'u c orr{plrBa}oqxMcr 3aAruM 6oproM. Ky-
3oB cBapeH 3aolHo c paMot r€srHuqHoro runa. xoro-
par tajueTct ocHoBHLrM HecyulnM 3JeMeHToM asToMo-
6nnq. Bepx xy3oBa reHTosbrii. ycraHoB(a reHTa no-
Ka3aHa na pnc. I0.1. ABepx Merarruqeckrje co cLeM-
HL,rMn HaIsraBxaM!. B xoTopEre BMolrTnpoBarhr ortna
c Eols'rxH;rM'r oopro'{(aMU. ABepr nMeror Qrl(caqnlo
B ()1r(pLIToM noroxeHxx. Kanor MoropHoro orcefia I{pe-
nurcr K o6nnqoBKe nepe r(a rByM,{ nerjrrMu u Or,!ftcu-
pyercr B 3ar{FbrroM 3aMlioM, ycra-

Prc. 10.1. Yd$ooka reHr! Bl urc
Mo6rnB: I - 60rr; 2 - r€Hrj l - xeno6ox
EepHoro lpoeMa Bepxsrn: 4- mp*ac!d-
poBo.o o(kaj 5 - Dsypi 6 - Maran udxe-
3aorrt!6d; 7 - 6oko8xHa; 8 - peMesuj 9 -
c(o6a; l0 ' sapnc 6oko8usri ll cro6aj
12 ' nprxDri l3 - x{o6o( Eepsoro rpo-
eMa; 14-lyra 6sonacEm! nepems; 15
- nprxxM $epnoro npo€Ma 6o(oBoii 16 -

P{c. 10.2. 31Ane .ureEF: a B paroxesuoM cMorsixi 6 - Bcioxes
EoM cocro'H{!; I rioloaBkai 2 pyq(a Sa€ropa cnusxs; 3 - pylka (Du(ca
fopa noacrasknj 4 npqxrM

'/ rsnryrr r: ynnornurenr (puc. 10.4) Bl('aar,rurl{
n ocnon(u pa3pyrleHEoro cTercta u cHrTr ynJloT-
HNTCJII;

"' oqllcrfirr ynlrornnrerL s OnaHeq mpxaca Ber-
poBoro o(rra or crapon Macrnru;

y' lano:rHurr nas no! crexxo B ynnorgnrene cBc-
xai Mac1n(oii, Haaerr, yrurorlrxre,r6 Ha HoBoe

'/ s na:, xoropglr'I yttorHrre:Ig HaleBaercr r{a
oraHerr paMH. npn noMorqr orBeprrix 3anoxxrb

. MOHTaxHi,rt rrHyp (npo'rHyo RepcBKy trxaMeT-
poM 5.. .6 MM);

HOBieHH6IM Ha UrrTe nepeAKa_
B orl{plrroM noroxeHqu xanor

OnKclrpyercr c noMolqsrc ynopa-
3a!lrdfi 6opr s orKpbrr
Hru ncron!3yercr npy rrepeBo3xe
.ErtHdoMepHlrx rpy3oB- nnorqarb
nnaroopNrbr npn cjroxeHHsrr 3a!-
Hux cH)tcHbtx (pnc. 10.2) cocraB-

B nony ry3ora

Anq o6ecne,{eHfir llocryna K l(opo6-
I(e nep€.qarr, 3an{BHon npo6(e p€-
nyr(ropa 3a/.Inero rlocTa. I{ aarqn-
Ity n 6eH3o3a6opHon rpy6xe ron-
rriBHoro 6aKa, ,rlX)xn 3al(pbrBalor-
cr r(pbrrxKaMr c pe3rH086rrrn yn-
toTHllTertMt,l fi xpetqrcs It nony

KotrTpoJBfi |'le p8$cpr,r ny3oaa
KoHrponbHHe pa3Mepbr noroxe-

HXt OfBepcTta,qtt KpenJIeHHt no!-
BecKIr, cltjtoBoro atpotaTa, nprIBoA-
Horo B!r,'Ia, pe,qyKropa 3alHero Mo-
cra a rar(xe pyneBoro MexaHr3Ma
np[BeAenhr Ha prc. 10.3.

Pery"r4orxa
ooJroxegrt |.anoTa

' PeryrupoB(a notoxcltnt Kanora orHoclr-
TenlHo r4He,'rn rry3oBa ocyrqecrE teTcn 3a cqeT
oBarbHr,rx oTBepcTr.rt B neTrrx KanoTa,

3arop Mexay Kdnorov x 6oKoB HaM xr-
3oBa BHcraBirrercr B npe/tenax (5t2) MM 3a
cqer x iMeHeH r ronLrrBHH nakeTa p€ryj tpo-
BOqHEIX rIpOXJratrOK. yCTaHaBrnAaCMbr\ Me,|.-

Ay nernqMrr Kanora ]r KafloroM. Tpylquect
rrerarH xanora cva rbraarc fce IpaouTHotI
cMa3I(Ot,

3aMeHa rerposom crer0t
3aM€Ha BerpoBoro cre(ra a6lnorfiqercr B

o'leaylorlleM noprqKe:
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Prc. 10.3. TdM xpem.Hrr roaec$, .xnoMro rrperrn c nprDorBdM !!rov r peryxrc
PoM 3qrsero Mm& pyreroro !.xrf,Blr: 1 - Brr qeM Ea nePeqEpp saor neroro rorxepo-
H. '  pcvu:a -  ur3epf l  d x 8.5 NV apereHra nor)ueK nepeaHei onopbrcrnoBoro drperdra:
6 - or8€p.rxt MI6rl,5 (tenneHrr ocx rcpe,uKii ronB{(!i B - oGepcrrr Ml6rl,5 qenrerrt
ocu 3a!c€n uo,qB*(n; . - ornepclnr M8 (penneHrr onopE le,qy$opa $anero Mocrai ,u -
$r" 3eP$e! rnockocr! ,ops3oHranbnorc yqac.ra moqxeposa !aM6! e, x - dBepcilc
Mlo ryemeHq, pyneBoro MexaqBMai r, r pa3Mepr Mexly orBepotrM, !o lrarcqart
(aorycMMd pa3sd6 Ee 6oree 2 Mrt

'/ HaHecrn croi MacruKn Ha OnaHeu Kapr(aca Ber-

r '  scraEur! crexno B par{y raK, ' { ro6br cBo-
6o,:H6re xoH!br [Hypa saxoAHJrr jcL BHyr-
pr ny:roBa;

r' Bart'ly'rt KoHrrbr rnHypa ra(, qro6lr ynjror-
riTejrr, cer Ha Mecro (3ry pa6oTy Heo6xoan-

MO 86lnOJIHtTr,  tABOeM: O4fiH tpuxnMaer.
cre(J1o ( paMe, a apyrofi TrHeT 3a o6a (oHqa
ruHypa AJrr ncpcBola (poMXfi ynnoTrrxrenr 3a
BLrcryna'oUlui i  0naHeq xapxaca BerpoBoro
crer(Jra);

r' npuxarE creKro ( xapKacy, qro6r,r cre(no n
ynjroTHxTenL oxoHqaTeJILHo Borxnn B npoeM
(apKaca. B ynnoTHxTenb x3lryTpu ny3oBa 3a[-
paBrrT6 npeaBapnTerLHo cMa3aHH" rJrxqepu-
HOM BXJIaAlllU, nOCTeIIer{HO paclU]Iprr nA3 lnq
nero aepeBrBHoi JronaTKofi. Arr ycraHoBXn
BXUaAHllta MO,XHO fiCnOnr*OBaTl MOHTaXHyTO

CHrrxe n ycraHoBxr aEepn
Arr cHrrnr ABepr Heo6xo4yMo:
I ycTaHoBfiTr ABepr, B (pajiHee orr(pLrroe norroxe-

n e u cHrr6 orpaHu.ru-renL (puc. 10.5);

'/ orBepHyB 6o:rrsr xpeueirra nerenb r( xy3oBy,
cllrr! aBepr;

'/ ocna6u, L 3arqxKy Er{HToB 3aqerkn (.rro6br oHa
Morna cDo6oAno nepeMeurarr,cr, Ho He repgna

e llepeM€nreHnr ee ntoM
aBePr);

'/ naxas naiBrreM Ha nHon(y 3aMr(a, nr_raBHo, Ho
nnorHo npnKpllBalor ABepb ('1106ll Aar6 3auler-
Ke caMoycTaHoBnTlcs oTHocxTenbHo lllfifi4 ti
poropa 3aMxa);

" 
ornycxaq xHonry x craparc! H€ cMecrnrb 3auen-
Ky, orrtpblTb aBepb rr 3arqHyrb sutrrbr.

IIpu ycraEoBKe ABepu: rpu r{$arrHyr}rx notHoc-
rbro 6orrax (penneHrr nerenb r( xy3oBy orperytt{po-
Bar! nonoxeHxeaBepu rax, qro66r 6Hn o6ecne.reH paB-
EoMepHLrii 3a3op MexAy 4Bepllo u npoeMoM 6oxoBuHr,r
l()BoBa B npe/:€rax (512) MM.

PerynrrpoB(a nonoxemrr 3arqe!'rKr 3aM(a npolr3Bo-
.qurcr B coorBercrBxrj c prc. I0.7.

3aMeHa 3aMKa aBepn

Ptrc. 10.4. B€rpoloe o{ro: I -
Kap(ac Bgrposoro o{sa; 2 ynror-
Htr d6; 3 - no6oloe oeMo; 4 - Bxna-

ptIoT, I lot tBat
crapyx, cTexno n
ynnornr,rrert Bo- I
aoI. O6HapyxeH- -./
H6IC HCNJIOTHOCTX

3anorHtT6 repMe-
TXKOM. I

hrny (pnc. 10.6).
fepMern.{Hocrb

ycraHoBrar.r BeTpo-
BOrO Crel(Jra DpoBe-

P{c. 10.5. O6opyaG
rNreaep{: l -orya-
Erqqr$;2 ' Myrp€u-
f i r ipycrai3-no[qo-
(ortsu(;4- {so&a6no-

3aMeHa 3aMxa aBepr ' r
npo!3BoanTcr B cneAyro-
uIeM nopr,qr€:

./ clttrl nonJloxorHfiI(,
oTBepHyB BI,iHTLI ero
Kpennesrr x aBep{;

r' BbrrrHyrb BBepx
xHonKy (puc. 10.8)

' 3anHparouero Mexa-
H'3Ma n BbrBepHyrb
ee, Clrrr ftp6t Ky
3aMi(4, oTBepHyB
BrHrbr €e KpenneHnt

I-T_--

iq i*
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I
I

I
!
I

k l(ap}(acy xBepn, crirrb o6rB(y /tseplr, oTBcp-
HyB Brnrlr r{penrerrnr py,rxu n orcoea{Hurb
rrry or 3aMra;

.r' orBepHyrE BuHTll (penreHs, 3aM(a I{ (apxacy
,qBeprr H cHrrh 3aMo(.

ycraHoBXy 3aMXa Dpoli3Bo,qrircr B nocJreaoBarenb-
HocTu o6paTHoii cHrrnro.

PEc.10.?. Iloxoxew. sark! H 3.uen({ nDtr
ra{pq!aH4{ nleDr: I xpanosn(;2 - npyx@ai
l - co6acx{ xpanon!ruj 4- porop 3aMn;5 - cy-
xaPh; 6 - npyxnHa cyxaprj 7 - och; 8 - nloMal-
xa 3amenKri9 3aqen(ai l0 BqHr

,t-r\

Ptrc- l0.8.3aMor, trpuor 3arxs r pycrE I - BryrpeHHrr pyc(ai2 - o6nrrroBxli
I - Bum; 4. - nlyx{HHar Dan6aj 5 - uan6at 6 - rpoda!{r; 7' rtraj 8 - pErcar
3aMka;9 ochil0 3auefl(aiII - po3erka Gonkri 12 rrra (sorx! 3anrpadlrero
MexaHq3Mai ll (Bonxa 3allpanuefo MexasBMa: 14 - phrcar 3arnPaD4e.o ve-
xalmMa: 15 - ue(oua; 16 - cooaqe xpanoB!(ai l7 - ntyxuHa; 18 BtHrr 19 -
(oHrp.dnxa;20 - ran6d;21 - ran(a;22 - npyxrBHar dan6aj 23 - ruon(a 3aMocHori
pyckr aBep!; 24 c(o6a; 25 - rpyxrEa donku; 26 HapyxHar ieBar pycKAi 2l
xpanoBr(i28 ocli29 Kopnycaav(a (neBEt)r 30 - Hapyxna' npdBa' pyqM:31
Monna pye(r np4nor !uept

iPp
7;,,
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fnaea XI
OTONI4TE^IIb

Oron ,erb " , r l lAlJ -  arpeiar crox hr i r  u AJn-
pu3Hir i i .  no xonuqecrBy
or(a3oB n pa3Hoo6pa3xro 

-  J
HeucnpaBHocreii Moxer ro- | i l-HercnpaBHocre Moxer no- | f  ] -
cnopuib c rBr.rrJreneM. I to.  /L \d
eroMy M6l Bbiaerunn ero B 

-4F

5

&orl lenbHym rJraBy. CxeMa
ycTaHoBxn oTontTenr n ero
!(olrcTpyKuue npnBeaeHlr 

-Ha pnc. l1- l  s I  I .3.

Pa36opxa n c6opna
oTonnTe,!t

trqI B cren]|ojlreM nopqqlte:

"  
orBepHyrL coeIXHrrrenr,-  ,7
H\ro raf ix\  6eHiorD\6{ l  x - ,
a8a oonra (penreHur pery-
rrTopa noaaqr TonIrBa x

26
Pa36opry oronurerr npolr3Bo- 9

Ptrc. 1l.l. OronxrsLM'
yqaBorxa (uorrrx): I - oeH-
3orpoBo,! B c6op€; 2 - rry-
ucp; I -ryotsx( cnreM6r n!-

o rawrrBlrarerr:4 npaboe

,0 o.*a: s - .;:arroni.qsoar
,l urrn unatsr: 6 - pacnpeaerr-

renb Bo3lyxa;7 - neroe co-
, nro o6ayBa BapoBoro cr(-
'' ra; 8 - npoMa,r(a; 9 - uan-

6ai l0 - npyxrEEM uan6ai
I l -.an(ai l2 - oronuren6Eat
yLlaHoB(a; I.l - xoMyr. 14 -
BBrxrorsar rpy6aj  l5 -
una!. :16 uraHri  l?-6onr j
l8 - np),xtuat naji6a: l9
Bryirai  20 -  rpyorai  2 l  -
rpySk. j  22 -  (poHrrenH:
2l  -  B{Err  24 3rekrpo-
Ma.nrruBir beBoHacoq 25 -
Max.i 26 - npolnaftai 27
npodajr{d c(o6br npenrelrt

oronurerrc.  Cnrr!  c oronr-,3-*
renr perynrrop noaaqH I
ronnnBa; 24 -1

7 oTcoeArHlr! oT oromfiEnt B-/,
nyqo( npoioAoB u teMne- -//,parypnui i  nepex:rovarorb,,r- l
arr  qero oTBepHyrL IBa 6

u
,5
t8
tl

BnHra r  HaI(utHyro ra i i -
Iry. OrBepHyrE qcrHpe Bx ra u cHrrb /]arqu]t
neperpeBa;

r' orBepHyr! cBeqy HaxannBaHlrr ri narpy6o( 3a-
6opa Bo3lyxa;

" 
ornepnyr Br.{Hrbr KpenreHlq kp}rx€rr n xoxy-
xa r pa3bexuHtlr! ,lx;

t '  orBepHyr!  Tpn BrrHra u or,Aentrb rr€xrpo-
4Bf i rarenb c BeHT nrropoM olrer lnoo6MeH-

Pa3o6paH(bre leran]{ oronHr€nr [poMBlrb B 6eH3n-
He, ocMorperb, npn feo6xognnocrN orpenourupolarr
X'H 3AMEH,'T} HONLIMI'I.

CHrririi c I{oxyxa renroo6MerrHxx rrpoAyrr, cxarLrM
BO3AyxoM lrr yaaneHnr Harapa co cTeHox r{aM€p}r ro-
peHnr.

Pa3o6parE'r,rcKrpolBxrarerE, }j3Horxer bre rleTku
3aM€HrrL HOBBTMx, npoqncrrr! riorner{rop, npoirlrrL u
cMa3aT! noarxnnHnltu Ba.IIa 3teKTpoaturaTett.

O'Incrurr, or Harapa cBeqy Har{annBanur, npoMbllrb
ee ! 6eH3xHe x npoBepnrb ee rleJiocrHoct;.

Pa3o6par6 perynrrop roAaqn ronnrBa (puc. I1.4)

Prc. I L2. ( \€vr ,.,eKpoo6opyroBlHnr orotr{rd6ron yc'anoo-
N{:  I  revnepdr$F"rf i  q.pcrrbqarelh:2-cBeea Haxi  r rBdHHe, r-
Manas 3reKpoMarHmEun; 4 rremporBrrarer6; 5 lonorHrrdrh-
loe conporfi8re e; 6 - 3ne(rpo6eBoHaco.; 7 - iaMna konrporbHar;
8 - pyrorrxa nepeoocarenr: 9 nepeknoearefu ororrrexr; I0 -
nperoxpasrrer6 nelerpeBa uaBrun. UBera npoloroE: (p - ryac-
Hdn:r  ronv6or.a--dr"rLi : . ,eneHUi.r- .epLrr :e eepH6./



I
I

156 A6no]to"to6lLth "Jb,A3": Jtcn|oncmso, pa6oma, met4atecxoe oqLrllrcu^attue

PETVJI'TOP NONAIM TOII!'I'BA
.qtt pa36opxr perynrropa roAaq! ronnnBa Heo6-

7 orgepnpr gunru Kpe[reHur Kp;rlrKH perynr-
ropa x (opDycy. CHrr! Kpbrnr{y! nonJraBoK x 3a-

w--.
. / orDep[],rL BuHTtr KperreHrrr r{pbrrrrnx perynr-

TOpa;
r' BLIBepHyr! npo6fiy xnKrepa, a T aKxe orlepr-

xoi c ln pr.rHoii Jre3Br1r 4 MM B6rBepHyrb xr,tkrep
peryrrrTopal

'/ orBepHyrb BIHT kpeflnegnq rtpLrur(u Kopnyca

r' orBepgyrb qerbrpe BnHra xpenneHlr nopnyca
KnanaHa. OTcoeA HriTE r(opnyc xjranaHa , t
cHtTL C rHEAa (OpnyCa peryrrTopa Brynry, Ha-
npaBnrElqyrc cepleqHxl{ xjranaHa, llpyxrlHy rt
npoxnaaxy.

Pa:o6paunue aera:ra peryncropa noAaqn ronrr-
Ba npoMbrT6 B 6erBuHe x npoBeprrl r,rx coclorHxe,

Ilpoaepr r r r epruerrvnocrb nocaAxu 3anopHofi xr rhr
nonraBlra. HerepMeTnq(ocrb 3anopHofi urrbr ucrlpaB-
nreTcq npfir'rpxot:

npoBepur! ntorHocrb npnreraHnr cepaelrHxI<a
(nanaHa 3rrertrpoMarHlrTa K rHe3,qy, 3aqrcrriTb noBep-
xHocT! Iora[aHa u rHe3lo oT oxncjla.

C6op(a perynrropa nolaqr ronnrBa npoE3Bo,ql{T-
cq B obparHqi nocreAoBaTerbHocrrr,

Ilocne c6opK[ x ycraHoBKr peryrrTopa Ha oromr-
Ten6 npoBepxTl ucnpaBnocTb 3ner.rpoMarHurHoro xra-
naHa. Arr 3Toro Heo6xo,qriMo sHBepHyG npo6(y - oT-
cyrcrBne 6ex3nHa B ralaJre cBuAererlcrByer 06 rc-
npaBHocTu lolanaHa.

TEMIIEPATYPHbM IIEPEKJIIOIIATMb
TeMneparypHbrfi n€pexnuraroG (pnb. ll.6) pa36r-

paercr B cnea''roqeM noprll(e:
" /  orBepHyr6 KoHrprai t l {y x perlnkpoBoqHHfi

BI{Hr reMneparypHoro nepeKrrorraTenr;

Pk. I1.4. Peryrrrop trom{r rouri.: I - kp6ru(a nomaB(o-
Bon kaMepu; 2 - ronnalo(; 3 - npyxrEai 4 - r.& ramplart
5 - ce,qno: 6 - oulrpj ? - trpyxHHa 0u6rpa; 8 - rdt(a; 9' my'
uep; l0 - lpoKralxa; ll - MryrM Mana8ai 12 - npyx{Ha; 13 -
tu'anaA; 14 - npoMalxa sanaBa; 15 - cea,ro uuafl; 16 -npo6kat
I? - xnkrep; 18 - (opryc nonraBroEoii (aMepr

nopHyro nrny;
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Prc. I1.5. Pery"rrop troAr{
nr'truron ycrrrorxxr I - uryuep rorrrBonoa-
Boiarlunj 2- npyMfla OrDrpa;3 - dnrlrppac-
nMltenrt 4-uan6a4T;5 - Bxm M4j 6 - xpru,
(ape.ynDopa;7, rpoKr4\(a npo6xri E - ury-
uep cnmtsoij 9 - ce.,uno ruH: l0 - mra uana,
3a; I I - (oprryc ronrlE8oro oarana; 12 - n!o,
kna,rxa; l3 - np!*,rsa Manasai l4 - oc! noD;B,
(ai 15 - uan6a 3Tj 16, BrHr Ml; l7 - KposD-
retu nouaBkai I E - nonnaBor B c6oDe: 19 - nDo-
xraaxa: 20 - 

^opryc 
peryrqropa;2t- npotu;!-

KaxrMiba,22- npoMankadx6poMqi 2l-xnx-
,ip.24 - npo6M:25 - kpoHMeilH peryturopai
ro - oont kpenneAE p€rlnqropa; 27 - Daiioa
6Ti 28 - Bryrxa B c6ope: 29 - {opnyc &rlnaHai
ru - (aryusa rreKrFoMrrH
3l ' ryld(a (optryca knana&r 32, BuHr M4i
33 - mnka M4j 34 nlyxx-
sa karyuq MatraHa; l5 -
E m M4t 36 - ymorHherB
Eryrs; 37 - npyxlla kra-
naHa; 38 - cepa.q!!( Mana-
sa;39 - eAio sanasa;4{ -
(pdu(a (optryca {ranasai
4l - Bryrxa Bonruroaffar;
42-uan6a+43-lurn 'a
BorruroHaarj 44, rrer M4

./ cE T6 c xopnyca [pyx[Hy,
Hakofi eqnrr( xBapleBoro crePx-
Ht u BHr{}"rr r8 rpy6xu nBapqe-
BErii CTepxelb;

" 
orBeplryrE ase rafikl (pen-

,exrr MriKponepexrmqaTenr x
noaBfixxot qacTu xopnyca.
Cnarr c xopnyca umponepex-

Aera,[i reMnepaT]?Horo ne-
peKrrroqaTett oqtcTnTb oT Hara-
pa r nErnr. I]poD€pxrl pa6ory
MxxponepexnrcqareJrr, IlpH uc-
npaBHoM MuxponepekrrorraTere
aonxeH npocryrxnBarlcr qen-

floBpexnenH6ri xBapqeBlrii
crepxeHb nnu HexcnpaBHbrf i
MI,lt(pofl eperollorlaTe'! 3aMeHxTr,

C6opxy reMneparypHoro ne-
peruno.raTem npo[3Bo4rrb B 06-
PaTHoi nocneloBarenbnocrr.

nocre c6opxn rrpofi3Becrrl

,r>u;

2
26

0

.- perynlrpoB(y.

P€rynxpoBxa
Te nepaTypsofo lepeftntoqaae,tf

PerynupoB(a reMrIepaTypnoro IIepexJrroqareJrt
coclof i  r  11r l lpetrBapxrcrhHoi i  l . r  oKoHqarenLqoi

t0

0lto-- ;.. -'-...- 4'4),
@

Pic. 11.6. Teutr.plriDBsn trep€M$.Mb: I - Mrxpone!€k-
nbqar€nbi 2 - EflHr p€ryrEpo8ocs6rt 3,4, *onrpFnx!; 5, llm(;
6 - rdiia HaKt(IHu: ? - Hrnnen!: 8 - crpafHh nlapu.Blrti 0 -
rpy6ka. l0 - nplxtrHai ll - xonnyc

M:l; 12 - BnHri t3 -

rffw
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r KAX YMEHBIIIIITb PASPCA AKKYMYT'TOP-
HOI1 BATAPEI,I IIPU PO3XI,IfE OTONUTEIS?

H$aBncnMbri:i 6eBuHoBLri oronxTejr6 npr po3xr-
re norpe6rqer 6ojrluoii roK (Ao 25 A), qro Moxer [pir"
Becrn K cn,rlHoii pa3prAxe axxyMyrrTopHoii 6aTapei{
npfi Hepa6oraroqeM aBBraTene.

B cBt3x c rrxM pcKoMeH,qyercr nporcBoaxr! po3-
xxr oronnrerrr npu crorqeM aBroMo6une, ia6ora-
rclrleM Ha cpeaHr'rx o6opoTax aBfiraTenq fipll Bllxjrro-

'ieHHbrx n orpe6nrenrx 9Heprrfi. fIocjlcToro! r{ax oTo-
nurenb Bbriiaer na aBToMarlrqecKuii pexHM ropeH t
(noracBeT KoHTporrbHar raMna), Moxno Ha'rurraTb
aBrxeHne.

MHorHe lnaAenbqbr "JIyA3oB" nepexoArr Ha 3Jrex-
TpottcKpoBoii po3xnr, npn xoropoM norpe6nr€Mbrii rol<
cHnxaercq ro 2-4 A.

i)npe,!Bapxren6Har,peryirrrpoBXa 3arrrrc!aercr B
3aBopaquaaHnx perynupoBoqHoro BnHra (npn
c6opke nepel(rro.rarenr) Ao 4enqI(a. OKoH'rarenb-
Har peryir{poBxa npo}r3BoAnrcr a pa6oraroqeM

Iprr 3anyc(e oronurerbHoii ycraHoB4u B MoMeHT
cpa6aTrrBaHxg reMneparyprroro nepe(nrcqaTem l(oH-
TaKT nepe6pacbrBae, cr c l(reMrlrbl HO Ha (neMMy H3
(plrc.  11.2),  Ha unr(e npn6opoB 3aropaercr r(oHr-
poJlrHat JIaMnoqKa 3ejreHoro uBeia racHer KoHT-
ponsHar cnupanb.

3To o3Haqaer Haqano pexxMa asroMaruqecKoro
ropeHuq B oTotHTere.

Ecnn npll BxnroqenHoM oronfiTere naMnoq(a He 3a-
ropaercr! cneAyer ornyclur! rafiKy n HecKorrlr{o or-
BepHyr! BlrHT, nocre qero [poBepnTb MoMe]rr 3aropa-

Ecn npn Bbrxnroqerx{ oronuleJrr pyrlHlrM ncpe,
xrloqareneM naMloqxa npo,lonxaer ropcrb 6onec 3 - 5
MnH n Morop xe ocTaHaBJ iBaercr, ,xHr cre,qyeT He-
cl{onrKo 3alepHyrb.

flpaBnrbrlo orperynfi poBaHHbrii reMneparypHbrn
n€pexmorrarelE cpa6arbrBaer qep€3 45 - 60 cex noc''Ie
Bxrroq€Hr.rr oronriTerr B pa6oTy KHon(oii nepexrro'{a-
renr ,{3 nonoxeH]l' I B nonoxeHre 2 npn ycnorm, qro
HaKan cBe.rr 6lu aocTaToqHbd B nepno! po3xnra H
qro nolaqa 6€BnHa B KaMepy ropeHnq ocyuecrBnr-
ercr B HopMaFr,fiori{ KonsqecrBe.

nocne peryrupoBKlr Heo6xornMo, npuepxrBa{ pe-
r) . r  poBol l rb l i i  Br iHr orBcpr i {o; i .  rdreHyrb r : r i iKy.

C60pxa oronnrenr npof l ,Bonxrca B o6parHox noc-
NEAOBATEJI}HOCTI'I.

3J'IEKTPOEEH3OHACOC
IloptAox pa36op(n eneropo6eBoHacoca creAylo-

Lqxr:
/ oreepnyrr nrect srlEToB xpenJre"

HIfi rOnOBXn HaCOCa C KJranaHaMI,Ir
cHrr! ronoBny;

'/ npr ueo6xoauuocru sauenuaraS-
parMH B6rsepHyrl  .qxaQparMy
BMeCTe CO rTO(OM n3 pHtraxKa
I(OHTAXTHOj1 CICTCMII;

r' AiIt Aocryna K l(odra(TaM ctcre-
MEr npepHBaHfir 3nexTpuqecxot
qenx creayeT oTBepHyT! ratKy fi
cHtTL nnacrMaccoByro I(pbllxKy;

r '  orBepHyrb n3 ronorKlr  Hacoca
qelbipe BnHra, ora€nnr! or ro-
noB(B xopnyc

Pa3o6paHHHe Asranu npoMLrr6 B 6eH-
3rHe! npoBepurE rlx cogrorHue. floBpex-
aeHHyx) fi{aoparMy 3aMeHrr6 noBofi,
npoBepI,ITL IIJIOTHOCT; npltrefaHlrt (ta-
naHoB, 3aqucrmb, npn Heo6xoanMocrlr,
I(OHTanTbr npepHBar€nr snexrpHqecKoi
lenH. I]pn c6opne sneKrpo6eBoHacoca
reo6xo,qfi Mo orperyrnpoBarb MoMeHr
pa3Mbrr(aH[r xorrrarooB B 3aBncnMocrr{
oT xo,qa luroKa anaQparMbr.

r XAK CAE.NATb YCTPOi'CTBO
Arr STEKTPOT4CKPOBOf O PO3XUTA
OTOI]I,ITEJ]-S?
CyLI{Hocrr cnoco6a 3axnrot{aercr B roM! qro ron-

Jrt{Bo noaxuraercr He pac(aneHHot cnuparrlro cBe-
.Ix HakanfiBaHxr! a ncxpon BbrcoxoBorrbrHoro pa3-
ptAa, noao6Ho cMecu B qunnH.qpe
lBuraTens, CyutecrByer MHoxecrBo cxeM no4o6Hlrx
ycrpoiicrB.

Ha puc, 11,9 no(a3aHa HecnoxHar cxeMa npu6opa
,qnq 3nexTporc(poBoro po3xnra oTonnTenr c My'lTy-
Bn6paTopoM, Ee ocHoBHoe oTnnqne cocronr B roM, qTo
ycrpoi:ic'rBo Bbr/raer He HenpepbrBHbrii noror{ ncKpj a or-
aenrrrlre Morl(H6rc ncxpbr c qacroroi 2-4 B ceryH,qy,
yBep€Hr.ro BocnjraMeHrF[rfie 6eH3r9 npr,i TeMnepaType
ao MnHyc 25'C.

OcHoBHEre leraru ycrpoficrBar KaryuKa 3axnra-
Hur, perre - npep6rBaTen!, MynLTriBx6parop, cBeqa, ne-

,0

tl

12

IJ
t4
/5

ram c MacBHon B coolei 3 - norBnxEoi (oman c prsaxsrrM yqponcftoM B

"6ope.4 -  lprax{Hoe kopoM*no: 5 -  cepreeHrx , rex r  povar dh r" .  6 -  ru 'yu.a
, le pov8,p d:  7 -  xopnJc: E -  np\xrHc: a nhaopdrMJ: l0-xpduracknd-
naHaMk B c6ope; I I - tsdrn.rar6n6H6ri xranasr 12 - Bcac6rBao!.rrii NnatraH:
l l - npouari(a xptuxu; l4 - onopqar qeMarE rHar Daii6a; l 5 - unMrKa xp.!re-
Htc npoBola lacca ; 16-raiixai l7 - uaii6ai 18-r(opri 19- seMarusrrarLnat6a;
20 - dto(; 2l - pe66oBat 6oi^ t22 - W3nqopiz] - KneMMn6rii 3axtrMj 24 - .aii(a;
25 - oeMMuu'n 6om; a - orsepcrre coo6uerrr nouraopatuerxoii nor@r c ar-

25 24 23 22 21 20 tg t8d t6t/ t6
Ptc.11.8. ?iempMrmmNi oerrsace: I - (prusa;2 - EenorBrxtsbrii {o!'
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Ptrc. ll.l l. Yqarousa ycr-
posssa rnemPoxc(ToBoro por-
xrra oron{ror: 1 - rcMepr ro-
peHnr oronressrj 2 tscnap!
tnb; I - rpy6x! norac! 6c$!-
sd; 4 - cBela: r - ytrrorsmcrErPrc.11.9. Cxe a ycrloncrs. rreK' porcqoBom po3xrra oro-

{  , - '

pe.qenafiHar u3 aBroMobnrrr,nofi cseql'l 3axnraHnq c
pcab6ot Ml8xl.5 (M8T). Co cueqri HyxHo ynan rbMe-
Tainnqecl(yllr qac1L, ocraBnB rcorqrop c (eHTpaJlbHlrM
enexrpoaoM (pnc. 11.10, a). Bypruk rBonrropa HyxHo
o6ro.rnrb Ao AraMerpa 17,5 MM. Irr ycraHoBxn H 3ax-
peflneHnr cserlu B .Ee3I€ Heo6xolqMo fi3roToBxr! /:re
ncraru: lcnaprrenr (pnc. I L10,6)rynnorHrrerr, (prc.
I I.10, B). Moxno xcDonBoBarb r{oxyx u ynno.rH}rrerr,
(MenHylo nIat6y) cBee, Haxarrr{raHnr. 3axpennrercrr
cBeqa rurarHoi raiiKoii-O)"ropxofi (p c. ll.ll). Ta(at
cBeqa npuroaHa anr rro6oi cxeMbr sneKrpouc(poBoro
po3xqra_

Myrbru! 6parop (puc. 11.12) rroHrr.rpyercr Ha
ncqalHoii nnaTe ,i Do ra6apxTaM yMeulaeTcr B l{op,
nlce nononH lejrrHot o pene cr apt epa. a BCe )crpoi-
crBo yAo6Ho pa3Meuaercq Ha nnacrqHe l20xl00 MM
ycTaHaB:rnBaeTcg B 6araxHuKe o(oj lo oToni lTert
(ycrpoiicrBo MoxHo 3aKpennrr, IIa rxTo(e aMoprr a-
ropa AonorHfirensHoia rafixofi). B xaqecrBe npepbr-
BaTeJI{ MOx(Ho ncnorr!3oBaTr, nro6oe pene c HopMa,'Ir,-
Ho pa3oMxHyrErMM (oHrar(raMrI, HarlpnMep, !onon,

rrxrerLHoe pene craprepa rfina PC502 llJ1n pene runa
PCq. nxrdHxe rr  l2 Br ry,rure 6parb (  KreMMHon ro-
noAr{n Ha (opnyce oronurenr, Tor./.ra He npnlerc, 3a-
I{opaqr{Barr 4ononHl{rerr!soe conpornBreHIre cBeql,

Ha prc. l l .13 roxa3aHa npocrar u .qocrynHat
cxeMa rcxpoBoro p03xxra. 3aec6 cnonb3yerct
rrc6ar kaTyIIrKa 3axnrafi[rt pene c HdpMarbHo 3aM-
KHyrbrMu xoHraltraMl{, pa6oTaroqee npn Hanprxe-
ruu 12 B r KoHleHcarop rr-rna MEfO eM(ocr6ro 4
\{KO. 160 B. ycrponcrBo. (o6paHpoe no )KaiaHHoi
cxeMe, Tar{xe pa6oraeT saaexHo, o6ecneqniar po3-

I IIOqEMY II3 TPYELI OTONIITtrJI' I,LIIET
qEPHbI' AbIM?
Ec r  xr  BhrnlcxHoi ip)6hr oronf iTerg l , l r€r  qepHbi i

AbrM (oronuTer! "{onrxr"), 3IIa.rr.lT, B KaMepy ropeHut
nocTynaeT cjrnrrKoM MHoro ToI!1xBa unr.r ar'rr rcpefiut
He xBaraer Bo3Ayxa. Cna'ra-,ra nyxno nporepmr ypo-
BeHb ion rHBa a noMaBr{oBoi xaMepe perytrropd no-
AatIIi TonnxBa Ir npn Heo6xoAxMocTr.i orperynnpoBarb.
EcnI,l ypoBeH! HopManLHr,ri, a 6eH3[Ha nocryna€r
6onbue HopM6r, HyxHo o6parnrL BH[MaHne Ha xrrr('
nep t{ ero ceqeHx€. OH AonxeH 6EIT6 3aBepH}.r nnorHo
Ao ynopa, aceqeHne xuxnepa Heo6xoAnMo yMer{EunrE.
MoxHo 3anarr6 orBepcrne u flpocBepJ[tr! HoBoe drllt
3a're(aHlrTb TaK, .1106!r pacxoA TonnnBa coorBercrBo-
BaJr HopMe (0,35-0,40 r/q).

flpn Bo3MoxHocrr.r npoIr3Becrr ro(apHBre pa6o-
r6r MoxHo caenaT! npoxo,qHoe cet{eHue xuKnepa pe-

2
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Ptrc. lI.12. Cxex, Mynbnrn6paropr

I  l . l l .  Cre{!  }c,potc,  B2 rur rc(poBoro porrnr r  o 'o-
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ry.irlrpyeMHM. An, 3Toro HyxHo l,3 roroBxTb
rpu HecnoxHnx Aefarr (pnc. l l . l4) l '  Aopa-
6oTarr, caM xuKnep. Aopd6oTr(a cocTolT B
paccBepJrxBarun oTBepcTfir ao auaMeTpa I
MM, ycTpoiicrro B co6pa8HoM BnIe BBopa-
qnBaercr fia MecTo rrpo6Kx xlrrnepa He 3a-
6yAhTe ycTaHosxr b ynnoTHHTerbH)rc uai l -
6y (pnc. ILI6).  BBeprHBar l inH B6rBepr6rBat
urny, HyxHo Io6fiTr,cr, qTo66r oaxer ropen
poBHo, 6e3 xnonroB Ir AriMa, H€ yr.acar; 6eH-
3OHaCoc AOJrxen cpa6arlrBar! oAfiH pa3 B 5-
7 cexyH!.

Ecnu noAaqa 6eH3xHa B HopMe, a n3 Tpy-
6!r uAer qepnrrfi rErM, Hyxuo cHrrb orofin-
Te.n6 c aBroMo6qrr, pa3o6paT!, npoqucTuT6
BnycnHyro u s} ' lnycxHyro rpy6y, npolyr6
cxarlrM BorayxoM r€nroo6MeHHHn, TaIrxe

PK. 11.15. vct orFr Nn6u xr roHmm 6eaor.o.r

r qTO ,IIEJIATL. ECJ1II B IIYTIT OTXA3AJI
BEH3OHACOC OTOIII'TEJI'?
Ecrr! 6en3orracoc oTonfiren, or(a3arr B nyrx x

oTpcMoHTxpoBarL ero Ha ylarocb, MoxHo nocry-
I Ir l r '6 TaK: HannTb 6cH3nu s He6onbrnyro eMKocT6
(6yrHnKy) r ycrarroBxrE ee B lre nprieMHoro rrry-
qepa peayntTopa no!aqI{,  onycTnr!  rxxasr aoc-
TaTorIHoii AnnHlr lI noAxoArqero pa3Mepa (Harpu-
Mep oT rloxHoro Hacoca) B cM(ocT! q 3aKa.rarb 6e}1-
3UH B l l rnaHr- Apyroj i  xoHerl  uraH.a Ha4crb Ea

Pxc. 11.14. Aerun yoponsM 4rr perynxposanB! trons
orourelr: a) (opnyq 6) ran(a yMmHernri B) lrna

IXTyIIep n ronnr{Bo caMoTer(oM noiiaer B flonna!-
(oByro I taMepy.

B rapaxe MoxHo ycraroBnrb ria 6emonpoBoae Mex-
Ay 6eH3oHacocoM nBrrafenr H (ap6rcparopoM tpoi i -
nHK c lranx6poBaHHbrMx oTBepcrxqM[ Tax]rM o6pa3oM,

'1106r,1 6eH3tH roAaBancr oAr{oBpeMeHno I( xap6topa-
ropy li oTorn:renlo.

Ho B gtoM cnyqa€ orofiureJreM Moxr{o noJr63oBarL-
ct ronlrio np pa6oraroueM AB[rarefe.

r K{X YCTPAHI4TI' IItrPEEOII R PAsOTE
EEH3OHACOCA?

Cnyqaerct, qro 6eH3oHacoc oronr'rrenq paSora-
eT c nepe6oqMr,r ,  Br, l3BaHH!rM]l  3aBucaHueM rIoA-
BrxHoro KoHraftra. Xoporxxri 300el{r Aaer pe3n-
HoBoe (ot61lo ruupuHoii 2 MM, orpe3aHHoe or Be-
noc ne!Hoi xavepLl  f i  Ha,geloe Ha no,4B' , (Hbi f r
xoHra(r  (pr ic.1l . l5) .

I MO)I(HO JIII B XAqf,C'TBE TOIIJIT{BA
,UI{ OTOIII,ITtrNfl }ICIIOJIB3OBATI'
C)I(II)I{EI]HbIfi TA3?
CxrxesHErfi fa1 l!1t fi]dra4l,,I oronurett }lc-

noJI63OBaT6 MO]{(HO, TaX IeJral)T HeKOTOpBre aBTO-

Mo6rnxcrr,r,
An, l roro Hyxuo uMerE nrrunnrpoBuif i  6arroH

c peAyKropoM rnna "6anruKa" xru PACf-2-1,0
(or KyxoHHofi  raro6a:ronnori  ycraHoBxn).  Tpy6-
Ky noaaqE Ton' l rBa HyxHo orcoeauHnrL oT no-
nnaBkoBofi KaMepu ,r xaBepHyT6 Ha Hee urTyuep c
ftuknepoM a aMerpov 0.9 -  1.0 MM. Apyroi  xoHe(
IuTyIIepa AotxeII o6ecrle'rxBarh IIoAcoeA]rHenxe
uuaira oT ra3oBoro 6anroHa. Arr po:xara rlr-
rlle npuMeHrTL sner(Tponc(poBoi cnoco6. nodaqy
243A OmkDdAAmh

odpBosament! EeH3oHacoc t sjrer(TpoMarHlrHErfi
3Anoprrbrfi I(nanall orKrroq lL, B crnrHEre Mopo-
3EI 6artoE nyrr[e cTaBnTL B caJloli, Tak fiax t|p!
Hx3xltx T€MnepaTypax ra3 nnoxo xclaprercr. nr-
TrnxrpoEofo 6arroHa xaalaeT Ea 8 qacoB pa6o-

i

I

t

HyxHo pa3o6parb lne(Tpo,qsfi rarenr BeHTrrnrropa,
3aqIcTI{Tr Konner(rop, oqucTHT! norocrrl or yrorrL-
HOll nbrn! u cMa3aTE noAfi|tnHnl( 3nexTpoaDxla-
TEI ' .

Ptrc. I 1.16. PeryrxpyeMNt xuf,ep mmrtE: I - kopnyc no-
draB(oBoii &Mepu; 2 - xrMep; 3 - perynrpoEoqHrr !.na; 4.
(opnyq 5 - yMorKnre {Koxa);6 - ranxa yuoBenlr:7 - usn6a
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MoxHo raxxe ficnonb3oBarb A,l3ejrr,Hoe TonJlu-
Bo, no po3xur HyxHo npon3BoanTr Ha 6eH3nHe.
Art  gToro nepeA perynrropoM noaaqn ycraHo-
BrlTr, TpoiiHr,rK arr noaaq 6eH3nHa x ar3enbHo-
ro rotnlrBa, AonorHfirerr , f iHi  nacoc (EH200) n
6a.rox anr an3TonJrnBa, BknroqeHne n po3xnr.
npolI3BoIIr lB Ha 6eH3UHe. nOCIe BHXOaa Ha aB-
TOMaTnqecxqt pexfiM - nepexnroguT! Ira no,qarry
,ql l3Tonr aa, orxnrovrB noAarry 6eH3nHa. nepeA
BbrxnroqeHreM Ha HecxonrKo cexyHl l  BI(nloqnTb
nol laqY 6eH3lrHa.

I MOXHO JII,I OEOIiTI,ICb
6E3 BEH3IIHOBOI O OTOTHTEIq?

HeKoToplr€ 3n:rAenluEr ",rlyA3os" n pd3oqapoBalr-
rrlre MHoroqucteHHbrnn oTr{a3aMu oTontTejrr nirTamTct
obofiTnc! 6e3 Hero.

flepBoe, ,{To npxxoaxr B ronoBy , 3a6rpar! r€n-
nr,rx Bo3ayx y3 MoropHoro orce{a r,r HanpaBtrTr ero
B canoH, 3ToT cnoco6 He Tpe6yer 6orbll-rxx 3arpar n
nepeleIox, Ho pe(oMeHAoBaT! ero Her!39. B nolKa-
I1OTHOM npo€TpaHCTBe BCerAa noBr,rrxeHlroe coaepxa-
sue CO, qTo Moxer npxBecru !i oTpaBrteHfiro nroAei:i

Apyroii cnoco6, npnMeHqeMr,rti aBrorrc6urenr-
MI, I  -  t rcnOIb3OBaHne rOprr l€ro Macna {BrraTenr.
Anr o6orpeBa canoHa 3ruM cnoco6oM B 3oflc Hor
Bo/lxTe"qt |rirn rraccaxxpa - no/] nepeaHrrr cnaeH!-
eM )ciaHaBnr.{Bdror pai  arop. qepel  KoropLrt  npo.
xoanT vacJlo, HanpaBrrevoe t:l cncTeMsr cMa3r(tr
ABxrarenr. Haiperr,rfi Bo3Ayx nplr noMorln Marro-
ra6aprrHoro BeHrunrropa orBolnrcr or panxa-
TOpa t qupxyrlipyeT B caroHe. l,[cnonb3yeTcr Mac-
rrnbrii paArarop or "MocxBn'{a-408" unu "fA3-
24".  l l j rarHbrn paAuarop cHnMaercr.  B ApyroM
crry{ae Macno HanpaBnrercq rrepe3 Tpo Hxr c xpa-
HoM qepe, ufarHhrt  r . t f i  aononH tenbHLt i i  par -
arop; neroM - qepe3 rxrarHbri, 3nMofi - qepe3 ,qo-

I lpe{MyrqecrBa aaHRoro cnoco6a
noJryqeHrle renna npn Hepa6orarcrqeM oronnrere Il

Prc. ll.l7. ycruo8M pBeFyapou nnr r$peBa arrropBr
{c lldycx{rx rpl6.x: I p$epByapj 2 - Bnrcxroii oryrcp; 3 -
rpy6aj 4 - 3anrBqar npo6(aj 5 - smtyc$oi uryuepj 6 - cnrB-

3IroHoM[r Tonrula. Ho ecr] cyqecTBelrHue geAo-

cTaTKrI: Tenta oT Macla aJIt oTonteHt9 HeaocTaTo{-
Ho (rrTaTnlrii oronrTeJl! AaeT B 8-10 pa3 6orbue).
3nuoii ArurareJrb c Bo3,qyuH6rM oxraxAeHr.reM Ha-
rpeBaeTcr oqeH6 MeaneHHo, a [p].r ycTaHoBXeaonor-
Hnren6Horo paAl laropa 6yIeT HarpeBaTr,cr  e l l le
MeAteHHee. Ecnlr y'{ecT!, qio 3uMoi peficH B ocHoB-
HOM IrOpOTXse, TO TenIO HaqHeT nOCTynaTb TO.n6XO
x (oHqy noe3!xu, K roMy xe ycTaHoBxa paauaTo-
pa c BeHTtn9TopoM r MacJronpoBoaa !oBon a
cjroxsa. Aa lI cneq,uaJlucTLl 3aBoAa cqrTaroT, irTo
yc",roBrit pa6orH ABr'rraTejrr c palnaropoM noBbr-
lrleHHoi rennooTAaqx pe3(o yxyluaroTcr - TeMne-
paTypa MacJra B aBuraTene He aocTxraeT onTrMar!-
HOt, rrTO OTpqqaTettgo BrureT Ha a,lriaMnqecx{e
KaqecTBa pecypc,

Han6oree rOOexruBHHM u 6e3onacl lErM (Ho
ctoxHbrM, n rpyAoeMKrrM) crroco6oM oronnent{q rB-
JiteTcr ycnojrL3oBaBne HarpeToro TenjtoM aBr,rra-
rent aHrnopn3a, nocTynarcrqero no " taHraM I(
pa! aropy, ycTaHolreHHoMy B carroHe r . rJrx Ha
MecTe rrlTilrHoro oTon]rTejrr, KoHcTpyx[nr ero ra-
r(oBa: Ha olHy nnu,qBe BHnycnHbrx rpy6br Eaae-
Bamrcr perepByapbr .q averpov 70 MM r{  B6rcorof i
100 MM x3 crax( nrn raryHr{, ro.irrrrHofi I MM. tlx
csapnBaror rax,  qTo6H 6!Ina o6ecne.reHa repMc-
rr'r'{Hocrb. Pe3epByapu AoJtxHbr rMer! Ilrryqepbr
I.!q IIoaBo!flqero orBoarulero lxnaHroB axaMer-
poM 12-14 MM, a raxxe 3arrBHyrc n cnHBHyro npo6-
xr (pnc. 11.17)

lllnaHru .repe3 orBep€rHe B c'reHxe riy3oBa npoxo-
rltr B canoH x paauaropy c BeHTnnrropoM, HanpnMep,
oronurerr "Xriryneii" rrlr "MocxBFra"- CrcreMa
AorxHa lIMeTr, Marora6apuTHDrii Eacoc Irr ocyluecrB-
neHur qHpt(ynrrrnx xua(ocTri. flon€3Ho ycTaHoBr.rTb
paclnrIpxrejrbHbrii 6aqolr. B rennoe BpeMr aHTlllbpn3

Ecrb enre oarH Mero! HarpeBaHur agTn0pr,r3a.
Ha nBrlrarelrL ycraHoBnrr, a;ra caMoAenr,Hr,rx rJry-
ruxrenr, oAlH lt3 (oropbrx (unu o6a) flpelcTaBrreT
co6oii "ftorer", s xoropbrii 3anuBaeTcr aHTrOpH3,
HarPeBaroqr{iicr npoxoarrlnMn oTpa6oTaB!firMn
ra3aMx. Ha MecTo TaTHoro oTonuTenr ycTaHo-
Bnrr, palnaTop c BeHTr.rrlrTopoM, BeHrxnrTop Mox-
Ho ucnoJI63oBarb or 6eH3fiHoBoro oronlreJrr. Bo3-
lyxoBoa6I B canoH - npexHne. xnanocrb flolaerct
B paltaTop npu IIoMor{! qeHTpo6exHoro Hacoca
(HanpfiMep, or Hacoca Arr MoiKn aBToMo6rlneii),
npr.rBoa xoToporo ocyrq€CTBIteTct oT utKfiBa KoneH-
qaToro Bana aB'rrarerr ,  B cxcTeMy Heo6xol l rMo
BI(xrcqLrTL pac[upxTer]Hlrfi 6a.roK, or npo6Kn (o-

Toporo xaer orBoA napos nog norr 6araxvuxa, 3a-
6op Bo3lyxa [pou3BoAnrcr I'3 canoHa.unu cHapy-
xn, Kon[.recrBo Tenta 3aBxcrr or renroBoro pe-
xxMa aBr,rraTerrl cxeMa crcTeMu oTon,leHnr !o(a-
3aHa Ha puc. I  L l7.
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TaSnu4a 11.1

Oron{reiB ne pa3^nmercr
HetcnlaBHa cB.ea !nq AoxorHurenr,troc conpor(uelre [poBeprrh. (rr rco6xorhN,o. JaMe,'nrL cBcsy Llr /roroxHx

Mdroc H,rnpi leHne rrxyvyrerupa tlo$aprrxr! akNMvrrroD
Hfl no/rau 6eHjntra rr 6eBuB ronaercs B renrrx KoxrcecrBax npoDcprr!, oucrrrr, ! nporyrb cxarb'M Bo3,txoM 6eH3otrpo-

Bo!h'. ibnbrpEr x xukreD DervnqroDa
He or{p6rBaercr 3nekrpoMa.r!rrs6rn Mamts IlpoBepnrL rne$prqec(ne coelnreHrr. B qylae !x Belcnpas

Hocrr pa3o6parb nnanan, FrpaHrrb ie;raHre celaecHre

Ilpe(Pdruacl noralaro{a Ha rnempo$!.arerh, cBeqy. 3neNrpo-
Ma.HrrHEn nanaH rrn 6eBoHacoc

IIpoBepr, ! rxenpocoe,rrtseH!,

Eed3oHacoc Ee xoaaer 6sBrH npoc,qtrrBrpeHaxHoe orBepcrre D (opnyce 6eBoiacoca.
cltrE (ph'uNy 6eH3osacoca. 3aqrcturb KoHrarrH npep6ruarc-
n. orperyrqpoBar6 lrop MerrqJ (otsranav4 nloBep0b
rx"dparq).r1",b,h +rnrrp.repvf l  r rHo,,b.ne.rHHeH,, , l

MoHrax riekrpoooopyqoBaE r BbtrronHeH xenpaBxnlEo E!! npo8eprr6 coo rBq c.urie rerrporposo,rM co cxeron ror,
socesrr. ycrDaHxr! o6DLrB

3a6!r Bxo,rHon !n! ucac6rBabr0ri narDvoox
3dtxaer ropertre B oromrerre tros€ pors{ra. KoHrpojb cnosa 3aroDaerct

Cliru(o[r Nuar nora{a .opoqcro npoqDolr6 xuFncp, Ou6rp4 6eBonloBoaLr. IIpoMbrr!
peryxrrop no.raq! rouxBa. IpoBeprrL c(crory 3rexrpoMal

TcMteparyplbrn r.pernblarenh oetrlrrposaH Ha oeen! H!3ryb
reMnepalypy Bff'oceHnt

Hec{on6xo 3aBcpHtrr6 pertjupoBoqnl'i BrHr rei'nepar}pHoro
!epex,ro!ar4, ! 3akoHaporarr!

npr nlcrc Hc r ,cHo cnrHt 'bHrr.q,nna oD mD.trrc a oronrrci. trDolcxo!{T
TeMneparypHlrii ncpeubqa rer 6 orpefynupoBaH Ea o!en! HB(to Hec(onlno orBeplyrb pe.trrposoqHrrn BrHr reMneparyplo.o

OromrenB !e.kiBc!€rcs nNie e.o raNcKr f, trod€Ayl
IienpanxrEHo otper ynspoBas nMneparypH6fi repe{xbqa@L
mn cIoMar (Bapueurrt crepxeEb reMneparypnofo nerEspqarent

PerytupoBoqHLrn.rHr reMnepnrypHo.o nepeKnDearert
DoBepHlrL Do cacoBon.rpen(e,ro s trrMoro urercra. Eq!
uenqo( He rpocllurBaercr
HeoOxo,xrMo 3aMeHxr6 cnoMaqH6rt kB.Dlesbln crebxeH!

Hr6roanercr o6nr6Hun luxo,r AUMA seper sHxxonHyb rDv6y
Muu 060pord iieff pojr!rrardr (tserocraroqso€ tsanprxenre.
3acanest kom.A{rotnre uaoruu,(opr. rasr! uer(! (orne$o-
pa,3aelabr noa4lnHuk, Banr rne(DolB!.arerq ! trD.)

[poBeprr6 HarpqxeHxe Ea ueMiax rempo.qBr.arenr.
[poMlr 5 {onnexropsbre uac.xHbr, yn!!trurL 3aexar r(e
rllEro(, ycrpatsrnr 3aeaalie

3dcopeHa Bca!bBabuar rp!6a
O6qnhHar floraca rorr Ba vcrpalrnr6 nprquHy, npuBonruyo K noBqueuHoMy pacxoAy

3a6rra dxBtsar rpy6(a perynrrola nonaen 6*Brsa. Her coo6rie-
Hxr nomaB(o8ot (aMeDLr c arMocd€Don

npocrcqr6 orxBHyb rpy6xy

3aropHoe topoiicrso lonraB(oBon eMepbr q.3a!{pao ManaH
no/rae{ oeBxHa B xoniaB(ouyp (rMepy (ronan cop Mex4v lhoii

a!o( norai 6errtrH)

vcrpaHxrE se{cnpaBHocrh. np! reo6xor(Mocrr, y.qarnrr 13
noliaB(a 6e8"H r {naqr! tromaBo(

06DaroBancr !aL aD BrwDr rcnioo6Me!!x(r npo r j  r6 c h- dvsor.rJ\o!  repe.orsrpc xeno-.d. '1
HernorHo 3aBeluyl xuqep pcrynrropa noraqr 6eBxHa Inorso ro vnopa 3aBeotrrT xrueD
3a.pr3xetsLr EarpaB}brrxn arnapar ! (pBL!6car(a s.rudarent Oqrqnrl or rp*! r nHjn

OrotrtrrdB rop!&ruo pr6or.€r M croiBse ! B6rkxbqner.s {a xoryj
nps yaeinqeHrn cfopoqr pBi! crnxr€rcr reMtreD.rrp

OrcltcrBye/ repMeft cuocf L B coe]rqHeHuu BhruonHo.o.arpybKa IlpoBepnrh cocrors(e npoknd/rM Mexjly onaBnaun narpy6{a
r .a3oorBorov, noarrEw6 oonrLr

tlennorso coeftneH perldos6d narpyoox c aaurrrHlrM rutsr(oM YopaHnrl ncmorEo !

3n€frpo rrnrenE rc Da6oraer
Mdro Ha r t r+eIre Ha rnevM. ' \  r  reKrpo!8tr  dre rq I lpoBepr,b. , ,nr , ,eo6xo rvoo,r)rpdH,, ,b,ar. /e

rrpoBorfia rMe{ ooDdB lnx tlpoBepnrr tro cxeMe, ycrpaH,rL o6pqs
Jne(po.uBrrarerh ft rM*r coeode8nq c Maccon ' Coe;rrHHrL nalcxHo c "Ma(on"
3akinn.B Bar rnedDoJBrr arenr YoDaHxrL 3aMrE BaHle sdra
lrluouenLj rus(u 3neklDoJrBx.a rqt
Kp6l!6qartu BeHrrrmopr 3aAeBaer ra koxyrrrd kp6Dlqa1M
narrsarqr 3a!eEaE. 3a nonarq 3aBnxprrerr qanpaBrrDorero
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ryo)untteHue aa6nu4bt I 1. I

3yrireDerne 3 orotrnue
Kpdn6qaA, BeF,arnopc r1r H. ' rHe.dF e rdeBae, r  Noi t \ r

Oronmer! nptr Do3xrre Arer sotr{t
Ilo.uexasue 6esruda B (aMepy ropeEb Bperrirropa no,raet
6eBrsa.3a6!ra rpv6xa lnr qnBa 6eBrsa B kaMeDH roDeHb

yopaE 16 roareMMe 6eB!m, !poc!dn6 apetsaxHylo

He Dr6d.er rne{tpouartrrrtrun 6eBos.coc:
OrcyroByd sanprxelr. B u UpoBeprG lanpexeH{e B uens, o6eneqnrB HaA*Ert

O(!m$rch koHia(rq

Konr!m! Ddorslau
3aco!e! Dryuep narHfl aolr Ilpoqtcrtr! t .po!yr! rpy6onposo,uL! oqndnrb ordotu(

!p€6$xan,€ Nomr{rron crserN
3acopes dlyirep scac6rBaorueroLranaHa Ilpoqlorft 

" 
trporyr6 rpy6onloBorBr, idnrb B 6a( 6e$rt

')remporarBxrHUr 6{H1o$rcoc pr6or.er sronqr}o {nr c qasus usrnBaBreq roqoo (sorr!r1or)
Pa3repMenypoBats edchrBaFurn 6e!ronDoBor yqpatslrB pa3repMef ,3a[{E
3acoD.r EcacuBaourln {naoaH trne(DoMarurrtsoro oeBomcca nljoqHmrb I npoata8 Bcae

3ieKrDorlfrtrrHL'i 6eirslcoc Ds6m.er c'r3sr@!reM" roBrrnoB

KoDnvc {.cocs rre4ct
\^tqBre narexEoro (ouhna c rc(porucrlrlM conpomMesneM IIo!rqHyrh NoHrasHde coer,HeHrc
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fIPI4JIOXTEHI4fl

florornnHnxH, npnMeurelrhrc s Fnax n arperarax alroMoonnfl ,rIyA3-9 69M 
ryulorcerue I

M
K-uo

l0r UJaprkoBUr rarJn!Hbrr u!Hopq!HUn lzr lTr l l 0.06 I
BD nttrBoffoi. rpinAre onop6r 206 Ujaprr ' ,Bb I  ra rrrnbHBr ! ! , ,opqDH6r ' i l0x62xl6 0.20 2

180501t0c1)LlIapn(oBdt pajlxuLE6rir o!!otrrrrrn
c jrtryooposs!! yrrorrcH!eM

0.08 L

fraBHai n€pelaqa. Ban Be,rllren 92305 K Por{xoBlrti pajxalLftD] c (opox(nw
qlirHrrprqeckrM! poxrxaMr c orHrv
6opror Ha EnrapeHHev (or6ne u nnoc
(!! yflopHLrM trorruou

25x62x17 0,21 I

I lJBrJq IeFeDrea. Noiechb tr  perr(rop 305 lIIapKoB6rn pajrtrdr,xrrn oAro!r!Hhrn 25x62\ l l 0.21 5
fnaBsat xepelasa. oyrlqr BtuoceHrt 697106 Kv Pon!(oBEn palrfu nhHo-ynopHdri {oHxqec-

Mt lBlxpr/rHnrt c rByvr BHlTpeqlliit
xonLqlMn c 60!roM Ha HapyxHoM {oa6qe

.10x72/82x470.89

ABrftrer6, Ban ro,reHear6rn, MaxoB!{ I t49112 E Ilfoihqarlrn 6ca BHyrperHero trorLua l5r2hl l 0.011 I

Kopo6ka nepelac, uu Be,ryu,rn, 50305 lllapffioBnrn pa!! hHLrn olrHoprrrdn co
croropHon {atraB(ot r! Hapyxnori (onbue

25\62x17 0.21 l

Kopo6ra ncpelaq. bar npoMexyrocs6rt. 92206 K PoxunoBtrt purrrlrLrn c (opor{uvu !!-
ntrfllprcecxnMr poxuMtrxr c olxnM 6oproM
ra BriyrpeHseM kotrbrle tr nnocx!! ynopHbrM

30x62116 0,21

(opo6M trepenac, Be,ryurne uecrcpnn
l-n r 4 ri nep€]Irq, BeroMErc urecrepln
I n r f-ii repex!!,6no( reclepeH
nonnxaFuet lepcnact

66'1901 A UfonLcirrrn jrR!xp,uH n 6 l7a,l2x26 0.0: 5

Mo.r raxqdl, rr+OepeHrrru 2t\J7915 y PontsxuFhri  roHrc{tsf  i i . rHop{,rHHri 7tr l0tx:0. l 0.51
Mocr 3ar!xn, perlxrop, Bln Bellrren
uecre!trn,3anHfi onoPr

1106 Ky Po!!(oBbrn (or rrcNMn o!!ot'utrLni 10x72120.8

lUo{ ra#rt. I]e/rt (rop- Bar selyqeii
u(reptrx,3aaE r orola

11306 ! Porx{ourn (oErcccMri DrHopqrnLni 30x72x20.8 0.t9

MoLr tarHxi l ,  ! ryrxLd dr r tu{eHrq 134902 E lJronLcrrHn 6* BHlrpenrcfo (on6ua l5x2l \12 0.01t

Mocr ncpc,rnn. ]l!i!4eperuud 2LXlt9l5 y Porr (oBLrii kontrcuun oxsopr:urn 75x1051:0, .10.51
6205t i llJrpr(ou6rii palu bHbrt ontroprrtsBrt 25x52x15 0.12

I lo r lurb urdf lap rJpraAHb n 701702 K llro rLcdrrrii pa,qranrhrn oAloprlsdn 6e3
BHyrperkefo (orlrla u celaparopa

l6.lxl0x25 0.07

IlpnBolHoii Bar 3annero rocra. I.l K lllap!(otsLrn pa!nanrH6rn oasop,JrHdn 20{5:x l5

Pct.vKrop (onecHbin. BanLr BeroMlre PonhroBhrt  roHnc.$rx orropq.rHUn 10x62x17.3

Pe]Iy$op rorNslrti. Baid Be,roMhre, 7201 A Pon!(ouL'ii xoHrqecMn o;rHopr:rnBii l5x7l \18, : l 0..11

Pe,uyoop Koneclri, lelynrui Ba[ 30,1 K lIIapu(oBbrn pi.!trlr!Hlt o/rHopr!Hhrn 20x52x15 0.14

9?7906 Kl PonukoBbrn paArarLno ynopnNn (oB!eecxun
68 B!] ryeHHe.o {orlua

28x4:1,ix9,60,06 2

PyneBoe ynpaBresxe, poir( Bara cou{! 176800 x IllaphoBbln paanarEno yDols6rii,tByxpr,r-
!!'tr c qetuHUM saplxHLrM ! psaeMHLrN
BHyrIJeHHqv (or6uoM

l0\35.9x17, j0. t4

80106 K1C9Illap{roB6ri paft ar!n6d oAHoprn!uii
c rBlvr ralrlrHhrMtr Eai6aMt

30\55r13



IIoAUnfiHUK[, npx e[reMBre D y3rax r| arpersrax aBToMo6us JIyA3-1302

13490? E Urorleardii 6$ sHyipexsero kon6ua l5x2lx l2 0,011

Bu lyneBofo ynpaBrreHn 904700 ycl UronBcar6rn pa$anEu6rn o]llroprlEbrfi 6s
EtsyrpeE ero (onrra tr cenaparopa

10,005r19x9qolr

fefl eparop, e,rlrr oropa Gi8020l ytcl lllaprxoBri pa,1ranb!6d onsoprlEbjii
c !8yMr ,nrorHenlrMt

l3x32xl0 0.018 i

IeHeparop. nepeAHrr oropa G180302 yrcl lllaplkoBbrii palkanhsHn oaroprAHun
c rByM, ynrorseurivtr

15x42x13 0,085 I

Barr 8e!yue{ u€oepB"
92305 KM PorukoBbrii paEranhxdii c kopor(uro

qrrrslprqecxrM! porx(aMr c ornrM
6oproM sa !tsyrpeHHeM xorlqe ! nnoc(lr

25r62x17 0,21 I

IraDHarnepeaaea, konectsri peryxrop 105 lUapr(o8rn pa!nu6n6,i oft op'lslrii 25r62x17 0,23 5
rnctsar nep€laqa, oyn,ua BubqeF , 69?lu6 Ky Por,(oBrt pa!trarLFo-yropABrn koMlccrun

.u3tapr,lsuii c rBylr sHlTpen
c ooproM ka dapyxHoM (onhue

30x7U82\47 0,E9 2

ABnrarer!, !acoc EoI,Hoii 6 330802 ECI; lllaprxoB6rn pa,rru6lbrn lsyxprnnrii
c lByxdopoHrlM yrnorueH
BMecro Esyrpemerc xonbqa

16x30x39/92o,25

3aqrrHee ceubr !rOoepeEuna'os 6-105 tUapu(oBbrn par{at6H6rii olHopr,rqrn 0,08
Kopo6ka nepelaq, baq seryurr:i, su 50105 [lapnxoBrn parxdlHNrj o!Hopr!{6rtco

cronoPdon (aHd(oii Ha mpyxroM (or6rre
26x6:xi7 0,23

Kopo6ka nepc,raq. Bu npoMexrrocsdt, a2?06 al Ponu(oBnn !a!ranB!6ril c (opor(rru
uurH,lpnqec(rMn pom(aur c orFnM
ooproM sa sryrpeHHev (o

30x62x16

Kopobxa nep aq. Belyllruc uec.epn

:-a,, -4.: 
*p"!*, :"*""" -**p*r-tr r r r repc:raq. oro( uecrepe{

noH{xabllle! nelera!t

664901 E llrcnbcarrn lByxpr,lElii 6s (oreq.
cenapalo! c porrkaMq

37x42x26 0.02 5

Moq 3aatsrn, ff Od,ep€nuud 2007915 y PonrroB6rt (oHncecuii off oprjrn6rii 75xl05i l0- l 0,53 2
Mocr 3a!H&ii, pelymop, sar selytrleii
ue'replrt 3arHrr onopa

7:106 Ky Po!!(oB6rt (.!,seckrn oadoprAHr; lox?2x20,?50..14

Mocr 3!,rEni. peAJ,nop. Bax Be,ryuct
E€creprr,3a!tsr, olopa

21306 v Porr(oBlt soHrqec(s ji o&op'nslln 30x71x20,750,39

Moq 3aAHrn. mtnlua BMolelxt 134902 E ,lrorlqarrn 6e3 BslrpedHefo (or!& 15x2lx l2 0.01I I

Mocr rep.rHrn, !r+oepeHuran 2007915 y Poir(oBdri (oH{qectuii off oprJr{rii 75t 105\2n,10,53 2
IlonyocB, uapHry rapnaHqrn '104702 lr.onEcardn paauarLtsbrii orEopr,rnrii

oe BrlTpeHHero {onrua x canaparopa
16.305x30x2:0,07

nprEolHot Bfi 3ajner o vooa, 206 lIIapr(os6ri palrar!tsrn orHopraHlrii 30x62x16 0,20 2

.IlpfiBoAson Ba, 3aAHero Mocra, c!e!-
str onoPa, Be/ryurse 3d6l (onecHdx
pe.uykropoB lrdPyxrre otropD)

llaprkoBln pallldlsrn olropr/rEhrn 20x52x15 0, t4 5

Peaykrop xoreCHbrn, Btuqur BeroMLre, 6-7206 A Pomro8Ld(osrqecxnii o,rEopr,rtsri 30a62\t7,25 0,21

Pelykrop xorsHdii. sarH BeloMLre, 6-7207 L Pon!(oBlt (odrqN(un oft opr!slii 35x72t18.?50,33

Potr( Harrxrinr peMHt 6-160202 E lllapr(oBlrii pa!!d!Hbri o!tsopr,rEBrn
c orsrM ynroruesreM

l5135xl l 0,04

PyneBoe ynpaeerre, ponr( Bara codx{ 776800 X lllaprroBNii paaruBFo-ynopslrn Isyxp'!-
nrr c lrer6ts6rM EapyxnrM ! pa3aeMturM
lrtTP€HflrM (orluoM

10I]5,5x25.,10,t4

Ptr$oo ynpadeH,., eepBrK 977906 Kl Pon!(oBlt palruLHo-tnopqln koF qeckri
6e3 qlrpcssero (onlua

28x44,519,60.06 2

6-520806 ECll lllatr(oB6l, pa!@n!E6ln off oprAnBri
c aByMr 3au(rHHMr uan6aMt

3lx55xl9 o,2l
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npu,rurcHu€ 3
flpnMeHseMoob noArxrnHrxoB aBTolrobujreii

JtyA3-969M, ,rIyA3-I302, 3A3-968M s 3A3-1102

.JIyA3'
969M

,IyA3-
1302

3A3-
968M

3A3-
1102

206 Ban rpnBolHoii 3arqero vocra, kpanHrr onopa 2

104 K Bu nprBolHoii 3a;ruero Noos. cpeAE , onopa

304 A Pe rJ rrop No.recqut.  Ba I  Ber j  ut .  cat lx i rdr  onopc

6-7206 L Pelyxrop KormHErn, Bar !eAov6d, BHylpetsrrr olopa

6,1207 L PerJ r .op xo.re.H6rr .  B.  I  Be0uvb.; i .  cdp)xraq onopa

6-180201 ylc9 fetseparop. raaHrr onopa

6-180.10? yl@ rereparop- n.penHrr onopa

180501 lt2c9 2 2

105 fna8Ha, rcp€laca. xonecnui pe,rymop 5 5

305 Inarsa, nepe!aca r lro4epeHqra, 2

697106 Ky fraBsat n+ellaca,.ryn"ua Bureenut z 2

697306 Ky fna8sar nepeaaqa s !fl $oepeHutrdi

92305 K fnlsEar n.pelaca. Bd Berymen DNreplt

t0l ABlmbB, Ban 6aqdHcxptsln

134902 E AB,rare,6, Ean kon€HcaDn. MaxoB'x

6110802 EcrT ,qBrraren6, Eacoc Bo.qrHon

6 160202 E ABrrarer6, HarrxHon ponrx 2 2

50305 Kopoom r.p€!a!, Bar Be,lyu{ii, Ea, npoMexyroqlln

92206 K Kopo6xa nepelaq, Bd rpoMexroqHHnj rcp€!tsir onopa I

69901 I 5

7306 Ky Moqelssn, pe/rynop, Ban Beaynren uftre'H!,3aldrr onopa

27306 v Moq 3a.uH(n. p€lymop, Dar Beryuren u€repHrj 3alHff onopa

134902 E Mod saadsii, qynrua lxrocenxt l

6-205 K

704702 K nonyoc6, odpHrp KaprarHErii l6

904700 ycrT PyncBoc FpaerHre, Bat

776E00 K PyreEoe ynpadefixe. ponft sda cotu!

97?906 Kl PyreBoe ynprDneHse, qep8'( 2 2 2

80106 Klc9

G520806 EC2l I

2$79t5 v Mod 3..usnn,.qr4oepelqrd 2 2

2N1915 v Moq nepe! Hrn, !{OOepeH u ran 2 2

2N1915 v rnaBrar neprndca H !,doepeHuua, 2

I

I
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l

no rlocT D H
96E-t005033 10
969-1005159 90 l0
965 2403100 35 56, 57 2
969M-210?ll0
965-I04034

|.21 62- l
IOCT8752-79

62 l0 42

965-1104038 55 l0 38,14 2
:169-:20 t 028 4,5 12 l6

968- l60l29li-A 45 i8 30 I

969M-210.1100 2.2-25x42-l
rocTtt52-?9

42 t0 4l

966-2401100 lri 1
.20 -1401021-6 t0 41,49

969M tt04050 49 4

MaH,r.erH, np lleHscMb|e Mobnre J A3-969M

MrHxerbr, opnMenfl eMLre
a y3nax n arperarax aBroMo6rrrfl ,r1yA3-1302

245.005014 l0 45 1
245 005r60 /:lepxareiB Ma!aerbr xorenqaro.o Bana 70 90 l0
215 006041 55 7
245 007026 8 E t0,8 10,1
968-1601298 A Belyurii uaq (opo6k/ repe,ras 1 24 45 t0
969-2442052 Cryrxua BXnDceE r 3a!!er.o Mooa_ Bu Bcryoreii

recrPHx 3arHero Mooa
l5 55 l0

965-2403100 Bai cou(s ! Ba, pyn$o,o ynpasrexM 2 tl l5 '1

965-1104034
(t,2 42x62 tJ

baihr (or€sux Beayqrx r BenoMlrx uecrcpeq
xoreclLrx PelynopoB

4) 62 t0

969M 2304050lll$opw noBoporHdr xyna(oB 32 l0
469 2201028 Kpecrouma (aplaHoB noryocen 17.5 4,0
969M-2303100
(2,2-25x42 1)

K!!ru(q (opntcoB norr rHr(oB lolyoceii 25 12 l0



MoMer Lr 3aTf,xl|l|
HltteEo8&re rerut Mo en trm*rr, H.t

M8xl .25 20.25
Eorr rp€nnes!, c!€Aset onopd M8xl,25 lG20
fan(a xp€nnesrr Briiyckloro xoriemopa M8xl,25 10 20
Ian(a (penneqlr !d!(a kopoM6rco M8x1 20 30
fan(a ry€nreslr ronoBM rrl{n(BlpoB Ml0xl ,5 40 50
fanxa rFnn€M, 6onra uaryra Ml0xl 50 56

M20xl ,5 40-50
6onr (opnyca uempo6exHo M20xl,5 100 125

M27xl,5 280 320

Eoir (penr*!e MexarBMa cqenreE t M8xl,5 t6x
Iaiixx rp€flnellr kaprepa cqenrec{t Ml0xl 50 {2
fan{a knn(i E rM cqennens, M8xl 20 25
Ian(r ryenreulr kaprepd cue!r.s!{ c @prepoM (opo6x! nepe.qaq Mlllxl 35 40

60rr xperneHrr BDkr nep€soc€F r nepe&c MSxl 3G50
faiia rpe', cH!,r vopnyca )npr8neHrq nepeK.rbqeHrev neperdtr M8xl .22 l2
ra i rd xpetreHrr r .epe(o.rHon nndcrrdlr  r  xdprepa noHrxdouen nepenacr MSxl 20 25
6oit dotropd ocr 6ronB(rbqeEh noHuxaomen nepqa{x M6 IG i25
Eorr noByHa |epeknoceHqr netEnae M6 10 125
Sonr tedoMox uecrepH fnasHon nepe0a!n Ml0xl 55 80
fanxa (pennerrr KprDKn nolonnHxka roHxxiblren nepelaq! M l2r l ,5 12 40
fairu Be.uyuero Baia rnrBtsot r@perraqt M20\ 1.5 200 250
f anka npoMexyrocHoro Bala M25\ 1,5 200 250
fat(a ryenreHd 3y6caro.o OraHua troq!^anueii n.p€lacD M20al.5 160 220
fan{a (PenneHn trprlofforo sana Ml2x1,5 50 60

Eonr Be,roMon reoepsr rnauRoi n€pelaq{ M10x1 5!80
fat*a 4ernerrr (opryca nolurnE (a ,qlooepequxua M10x1,25 l6-20
ranKa ryenneuur kp6ru(n 3a$ero Moqa M lQxl 35-40
fanka BUa selyruen ureGpH{ M20x1,5 150 200

uonlecM nepe ss tr 3..qHrt
6onr ryeuenM Mxtsero roEua aMoprmaropa M10x,5 30 36
Eonr xpeMen& !a{na!{n uKsopnt M lox 5 10.36
fanKa trpenneHxr seprHero xoHUr cvopruraropa 5 30 36
Ian(a ry€ueulc {oleca M l2x 5 55-60
Ian(a (penneF r xonecEoro peAymopa M11x1.25 55 60
Eonr ryerreH@ cneusanbHon uaiior ropcsosa Ml2xl .5 26-60

M l2\  1,25 56 {0
Eorr ryennesrr Haualx! ukBopst Ml0\1,5 30 36
Eoir (penn.HM nonBsM Ml6xl .5 120 140

Eorr ryeuesrr norycs Ml0xl 30 35
raii*a xpenneflo (ploM 3aqrGoro qeua ,r"Ooeperurua MExl tG20

Eonr ryemeH(' Ba,1a pyneBoro (oneca M8xl l0 l5
Eorr ryenreHlr rydurtr Mprepa pyrororo J{exal8ua M8x 1,25 l+18
r.tKa ryellneslr uapolo.o danbqa Ml0xl 44 56
6onr (pem€Hlr pyneBoro MeraesMa Mloxl,5 2E 16
rafika ryenneH., (oreca Ml4xl .5 3!40
bonr rpennesnq xpoqulerNa Md'rHHrosoro paqam MIX{1,75 55 50
faliKa xpernellr Mam!(osoro pBrqa.a Ml6xl .5 90-t20
ratm ryernellr couKH. Ml8xl ,5 140 160

f6E Aeno ono6u,r6'IyA3": lcmpotcmso, pa6oma, mexxuqeckoe o6cnlucvsa4k

I
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Ocrorinue 4era,rn n ys.ru IyA3-969M, c treTrlllMn x vSrnMl|
aDTOMO6TnIei 343-969 x IVA3-969A

HlxMefloB.Hre rsur Mr yarr r{qf,qFm f,a auouoo{D. ur
JtyAl969M IvA?969A JA.!969 3A!969B

969-1001075-01unopa 3a.unero Delyxropa
969M-1001005-0 t nonrpcaM nep.lHefi onopu flnoero rpenra B c6ope
9698.1001010 AMoP|'3arop 3r.qx* onops 2 2 2
965-1007107-Btlln{n!ra BurM koDoMdcrn 8
965-1007t]4 I an& oeryrlDoaotrEoro srma 4
969-1.Z0l0rGl0
969,1201042 PeMeHb nolBffir rnyurM, 2 2
95&1601090 HixrMaoiiffc( cueDeEx,
%E-t@1122 I

BedoMUii Arck cuednerr{ I
96&t601298-AMaHxtra kaoreDa Luemeaxt
%E,r60 3E oprtsuroHHar Hafnaa*a 2 2 2
96E-1601201-82B{Ixa B6rsoeesrr cuemedrt
96Gt 602510-A UUM,ID nptrBoaa BbrMEce I
403-ldjqll0 lnaaHlt  uurH!! .qeuneHtrq
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