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1. O6ufee onncaHne creHAa-rpeHaxepa

CreHA-rpeHaxep npeAH€l3HaqeH AnA rrpoBeAeHr4f, TeoperuqecKux,
rpaKrur{ecKl4x u na6oparopHblx pa6or rto r43yqeHlrro KoHcrpyKrlr{r4 geralefi u
y3JIoB, npI'IHTII{noB u Qu:nuecrIEx npoqeccoB, pexr{MoB kt ocHoBHbrx
xapaKTeplIcrzK [HeBMarz.IecKofi TopMo3Hofi cracreubr rpy3oBoro noKoMorr4Ba B

Kypcax lpoQr.rnruux yre6Hbrx 3aBeAeuufi .

O6quft BuA creHAa rpeAcraBJIeH Ha pkrcyHr<e 1. Boree no4po6noe orkrcaHr4e
creHAa-TpeHoKepa rIpkIBeAeHo B r{HcrpyKrlr4vr Do oKcrrnyarar\uu (cu. <CreH4-
TpeHaxep <<Topuosnat cI4creMa JIoKoMorr{Ba) Pyrcono4crBo rro gKcuJr)/araqnru).

llepe4 HarrEuIoM pa6oru o6.{garemHo o3HaKoMrrrbcr c uncrpyrqueft H
rp e6 orau LrAMu 6es onacHo crlr.

K upenoAaBaHlrro
O3HAKOMJIEHHbIC C

PucyHox l. O6rquft BnA creHAa-TpeHa?Kepa

2. Tpe6oBaHhR 6egonacHocrr:

C UCTIOJIb3OBAHKTCM

ero ycrpoficrnoru,
AaHHO|O CTeHAa AOTTCKaIOTQS. IWrrJA,

[pr4HrIVnoM Aeitctr.krfl. n MepaMLI

oe3orracHocTll B cooTBeTcTBI{u c TpeooBaHLTs]|,'{Lr, [pLrBeAeHHbIMI{ B HaCTO'ITIeM



pa3AeJIe. llepe4 HaTIuLIIoM pa6orrr, o6yraeuue, AoJrlKHrr 6rrrr o3H:tKoMJreHbr c
npuHrlr{rroM AeIdcTBvrA
[pe[oAaBaTeJreM.

CTCH,IIA ocHoBaMr4 TexHrlKH 6e*olacHocrrl

1. llpu pa6ore KoMrrpeccop Kl
cyqecrBeHHo HarpeBarcTcfl. Bo zs6exanr4e
KaqarorqeMy y3Jry KoMrrpeccopa.

2. 3anpeqaercr BKJrroqarb MoAynb 6es AonoJrHr4TeJrbHoro ocMorpa, r.e.

4. 3anperqaercr pa6orarr c rroBpexAeHHbrM 3a3eMJreuz:eM. flepe4
flepcoH8r]r Aon)KeHrrpoBeAeHr,reM la6oparopHbrx pa6or o6clyxznarorqufi

rrpo B ep ur b HarurrLre 3€t: e MJre laur. o6 opy AoBa:ana u upu 6op o n ;
5. 3aupeulaercr oKcrrJlyarr,rpoBarb MoAyJrb npu nroucnpanuofi

ereKTpuqecroft npoBoAKe;
6, 3anperqaerc.f, oKclrJlyarLrpoBarb MoAyJrb rrpr4 HeHaAelKHoM KoHTaKre B

greKTpLrqecrofi po3erKe;
7, 3aupeqaercr rpu pa6ore pacnoJrararb rrocropoHHrre npeAMerbr

prAoM c noABlrxHbrMlr SJreMeHT€lMr4 MOAyJrr;
8. llpu pa6ore IIrroKI4 [HeBMoIIunnHApoB MOryr coBepruarb

3HaqLITeJIbHbIe [epeMerqennfl. Heo6xoAr,rrro ncKrroqr,rrb BO3Mo)KHocrb
HaxoxAeHur mo4efr u [ocTopoHHr{x npeAMeroB B rrpeAeJrax npocTplaHctseHHofi
paMbr cTeHAa npuHurvql,Ir.r AaRIIeIJus, B pecrrBepax;

9. 3anpe4aercr uporr3BoAr4Tb raxrEe-ma6o peMoHrHbre pa6orrr Ha

MoAyne 6es orKnrotreHnfl or gJreKTpocerrr;

10. 3auperqaercr npr pa6ore MoAym rrprrKacarbcr K ArltDKyrrJr4Mct
qacTflM MoAyJrs;

11. 3anpeqaercx Bo BpeMJr pa6oru u rpaHcroprupoBril{ MoAyns
[pl4KJraAbrBarb BHeruHr4e Harpy3Krr na ru6rcue pyKaBa rr gJreMeHl5l r/up€lBJreHr{f,

(n.r.u. orurparbc, Ha Hr4x Lrlrvr KrracTb nocropoHHue upe4uern).
12. flpucoe4vr^flTb / orcoeAnHflTb AorrycKaercr ronbKo HMerouluec.s B

KoMrrJIeKTe rn6rue rrrJraHr-kr. 3anpeqaerc.r r{crroJlb3oBarb rrrlraHrrr il Apyr[e
upucnocod:-neuux, He BXoA.f,rrIHe B KoM[JreKT creHAa- TpeHax(epa.

13. 3anpeqaercr floBbrrrrarb AaBJreHr{e Ha BhtxoAe KoMnpecco]pa eilre 10

6ap nprE pa6ore (16 6ap Bo BpeMr rrocJrepeMonrHofi onpeccoBrcra) us6exaHl{e
IIOJIOMKI,I gJIEMEHTOB,

14. 3auperqaercr rprrKaaarbcfl, K KoHTaKrau [IBY, SIIB u KSJB

u rroABoAsrrllre [rHeBMorrpoBoAbr
oxoloB 3anpeqaeTcg [ptrKacaTbcfl K

cJleAyer y6e4nrscx B upaBl{nbHocr}r c6opru, ycraHoBKrr n 3aKperrJreHr{.fl
na6 oparopnbrx gKcrrepLrMeHT€LrrbHbrx rpncrroco6nenzfi z ycrpofi crn ;

3. 3anperqaercr BKJrrorrarb creuA n yre6nylo affraparypy 6eg
[perroAaB arerrt Ltru y4sgHoro MacTepa;
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3. hayveHlfe KpaHa MauJlrHrcra 394.

VcrpoficrBo rgaHa MaruuHLrcra cM. pttc.2.

34

14

13

27

26

25

z5

1

24

CraOMx3grcp

2-l

38

?o

flonoxexrq pygrn KpaHa MaurHttcra

Puc.2. VcrpoftcrBo KpaHa MaIuLIHI4cra 39 4
1-Peayrrop;2-Cra6raml3arop;3-Yparnr.rTemnrfrp$epByap;4-flmraremuas;5-
TopuosHar Marr.rcrpurnb; 6 - 3onornux KpaHa; 7 - llpyNuHa 3onorunKa Kpaua; 8 - Kprrrura
Kpana;9-Crepxens;10-Pyrra;11-Manxera t12- 3epnanoArrr3oJloruura;13 -Ce.ulo
o6paruoro KJrarraHa; 14 - O6parnrrft rnanau; l5 - Pegrnosa"fl rpoKJraAKat 16 - Kopuyc nuxnefi
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rracrr,r; 17 - Ypannraremnrrfi uoprregb; 18 - Peg[HoBtur MaHXgra ypaBHI,ITeJIbHolo rtop[Hf,; 20

- KranaH; 2l -tlpyxvHa KiralraHa;22 - Brynxa; 23 - Bryrr a peAyKropa;24 - Kopnyc nuxnefi
qacrrr pelyKTopa;2s - Bos6ylutemnrul KJrarraH; 26 -Ilpyxrana nos6y4rareJrbHoro xsnnava;27
- 3auyura nos6y4ureJlbHofo KJrarIaHa; 28 - MeranrrqecKafl 4naQparrvra (rueru6paua);29 -
Onopnax maia6a; 30 - IlpyxrrHa peAyrropa; 31 - I{eHrpvppr4Lafl maft6a; 32 - Bwvr; 33 -
faftra cra6utugaropa 4paua; 34 - Kranana cra6ranr.rgaropa KpaHa; 35 - Ilpyxuna KrraraHa
cra6ulnsaropa; 36 - Hvnnenr c ApoccenbHhrM orBepcrrreM; 37 - Mela6paHa cra6utmzaropa
Kpana; 38 - Ynopuas maft6a;39 - IlpyxraHa cra6utmzaropa; 40 - Busr cra6nrugaropa; 4l -
KoHrprarira; 19 - Jlaryuuoe KoJrbrlo ypaBHnrenbHoro noprrrHr.

Cxeua pa6oru npu IroJIoxeHI{I4 py.IKLI I - <<Ourycr v 3apt,4Ka) KpaHa

Marrrr{HHcra 394 Lr3o6paxeHa Ha pvc. 3 .

Pnc. 3. Cxeua rpu rroJlolKeHr{u pyrrul I.

Orrrycr v 3aprAKa. Cxarufi nos4yx vr3 rrvrarenbHofi Marllcrp€rnn npoxoALtr B

KaMepy HaA 3oJroTHr4KOM Vr [O AB)rM TXTIpoKLIM KaHaJIaM B TOpMO3HyIO

MarlrcTpim. llepnufi nyrr - ro BbIeMKe 3oJlorHllKa 6 Qnu 3), nropofi - uo
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orl{pblroMy BnycKHoMy KJranany 16 (perc. 3). Brrycruoft KrranaH orr(pbrr
xBocroBLrKoM ypaBHrlreJlbHoro nopruHr ll(pnc. 3), Ha rotopufi oK€r3brBaer

AaBJIeHIIe Bo3Ayx KaMepbI HaA ypaBHHTeJrbHbrM [oprrrHeu Yl. B ranrepy Yl
BO3.(JD( IIpOXOATIT t43 TJIaBHbIX pe3epByapoB AByMr rD/rrMr4: rrepBbrM - IIo KaHarD/ B

3oiIorHI4Ke, BropbIM - rlepffi 3oJrorHLrK 6 (puc. 3), (funrrp 2lffnc.3) ra orrprrrufi
rll{TareJrbnrrf, manan 25 (p".. 3) peayrropa 3ap.flAHoro AaBJreHux. flo KaHarry
Ar4aMerpoM 1,6 MM us KaMephI HaA ypaBHr{TeJIbHLTM noprrrHeM 3apfx€erct
ypaBHrrrenurrrfi p$epByap. Kanar rlrrarrur ypaBHr,rreJrbHoro p$epByapa 3ayxceH

AJrfl roro, .rro6H pyKorrKy KpaH MoxHo 6rmo BbrAepxfl4Barb B nepBoM
loJIo)KeHr4H 6oree [poAoJDKr{TeJrBHOe BpeMir, coo6qar B To xe BpeMfl
nHTareJIbFryIo Marucrp€lJlb AByM.I rrrlrpoKliMrrtyrflluLr c ropMo3nofi naaracrpzrJrbro.

B rrepBoM rIoJIoxeHrIn pysKu rqpaHa rro ManoMerpy ypaBnnrenbHoro
peepByapa MoxHo nrr6raparr Benrur,rr{y AaBJreHr4r, Koropoe ycraHoBLtrcr B

ropMo3Hofi uarncrpaJrr4 rrocJre nepeBoAa p) rKLr rgaHa Bo BTopoe rroJro)r(eHr,re.

Cxervra pa6otrr rpl4 noJroxeHlrr,r py.rKr II - <<uoe3AHoe rroJroxeH[e) rgaHa

Puc. 4. Cxeua nplr noJlolnelntru pyrxz II.
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Ypanunrenumrfi p$epByap YP n Karvrepa HaA ypaBHr{TeJrbHbrM rroprrrHeu Yl
coo6qaerct 3oJIorHI4KoM c KaMepoityz HaA Meranrz.recrofi 4raaQparrr,rofi 28 (crra.

pHc. 4) peAyKropa I4 KaMepofi na4 nos6y4ureJrbHhrM Krra[aHoM 35 (cu. puc, )
c'ra1urusaropa. Ycunueu npyxllHhr 39 (crr,r. puc. 4) 4na$panraa 36 rrporu6aercr
BBepx n orKpbrBaer nos6yAnrelrurrfi KJrarraH 35 (cltl. pr4c. '4). Bos4yx
ypaBHnreJlbHoro peepByapa npoxoALrr B KaMepy Y3 uaa gna$parrrnofi 36 (crr,r.

puc. 4) IiI rlo xaln6ponaHnoMy orBepcrrrro .ur4aMerporu 0,45 MM BbrxoAnr B

arvroc$epy. ,{anreHne Bo3Ayxa B KaMepe y3 noAAep)Kr{Baercf, ntocroflHubrM
coorBercrBeHHo ycl4Jrlrrc [pyxrrHbr 39 (crrl. puc. 4). Tar xar r4creqeHr.re Bo3Ayxa
r43 ypaBHr,rreJrbHoro o6reua B arruocQepy npo[cxo.qr4T Bce ]BpeMfl npLr
nocroqHHoM AaBJIeHIILI B KaMepe y3, To cra6urusarop o(iecne.I[naer
rrocro.flHHrrfi reuu JITTKBLIAaTIETT cBepx3aprAHoro plaBIrelnLrs. Lr3 ypaBHr{TeJrbHoro
o6renaa. YparnurenrHrrfi rroplueHb 11, naxo4x'lTuitcr- noA AaBneHr.reM Bo3Ayxa
YPtt ropuo:nofi Marr{crp€L[u, roAHuMaercf, BBepx H orKpbrBaer nrrrrycrHofi
KJIarIaH, rlo KoropoMy Bo3Ayx rrs TM yxoar{r arMocQepy. Teuu JrrrKB}rAarIHrl

cBeprcaptAHoro AaBneHI{f, I,r3 TopMosHofi Marucrp€rJrr4 He gaBr4cr4T ol H€lJruqkrfl. u
BeII4qUHbI yTerlKrl I,I3 Hee.

KorAa AaBneHne B ypaBHkrreJrbHoM pe3epByape n KaMepe yl HaA

ypaBHlITeJrbHbrM rroprxHeM noHlr3rrrc{ Ao 3aprAHolo, To HerSMorpf, Ha

npoAoJlx{arouleecf, r{crerreHue Bo3A)rxa n aruocQepy qepes orBepcrr{e AUaMerpoM
0,45 uu, peAyKTop 6y.uer rroAAep)Kr.rBarb B ypaBHHTeJrbHoM o6reue HopM€urbHoe

3apfl AHO9 AaBJIOHLIe, BeJIIItIITtHa KoTopoIO yCTaHoBJIeHa llpyxfl,IHo ir 3 I .

Cnzxenrae AaBJreHr4rr Bo3Ayxa n VP HkDKe 3aprAHoro Bbr3oBelr cHr{xeHrre

AaBneHLrr B KaMepe Y2 sal^ MeraJrJrr{rrecrofi ,uuaSpanraofi 28pe4yKropa. Ycnrraent
rrpyxuHbr 31 (crra. puc.4) 4uaQparua2S (cu. puc. 4) uporn6aelct BBepx n
rroAHrrMaer nzrarenurrrfi KJralaH 25 (cr. pnc. 4). Bos4yx ulr FJraBHofo

pe3epByapa qepe3 Beprr{K€rJrrnrrfi KaHarr B 3oJrorHure 6 (cnr. pzc. 4), Qnnrrp 2l u
orKpbrrbrfi nuraremnrrfi KJranaH 25nocrynaer B KaMepy Yl nal ypaBHI{TeJIbHbIM

rropruHeM II.l4g r<aueprrYl no rcaru6ponannoMy orBepcrllrc) ArraMerporrl 1,6 uu
Bo3Ayx rpoxoAlrr s yP Lr KaMepy Y2. Korla AaBneHr.re Bo3Ayxa I4 Irpyxusu 31

(crnr. puc. 4) Ha 4raa$parnry 28 (u"r. pvrc. 4) BbrpaBurrBaerc.f,, oHa gafiuet

roplr3oHTurJrbHoe noJrox(eHne Lr nnrarenrnrrfi KJIarraH 25 (ct. puo. 4) 6y4er
rplrx(ar K ceAJry upyNznofi.

Eclu B pe3ynbrare yreqeK yrraAer .{aBneHue B TopMo3Hofi uanacrpaJrn, To

ypaBHrrrenrnrrfi lopureHb rroA AaBJreHLreM Bo3Ayxa ypaBHLITeJIbHC,ro obleua
orrycKaercs. B:ar4s, or)Kr{Maer or ceAJra BrrycKHofi ruanau 16 u Bo3Ayx us f? 6y4er
rrpoxoAr{rr n TM. Kor4a AaBJreHre e TM AocrlrrHer 3aptAHoro ypolBm (craHet
paBHo AaBneHr,rrc B KaMepe Y1), nppKrrHa rroAHraMer ypaBHllrentnrrft roplueHb LI

3aKpoer nrrycrnofi KJIarIaH. fluranue yreqeK TM nperparvrrcfl.



Pzc. 5. Cxeua rrpu nono)r(eHur/r py.rKu III <flepeKpbrlrra 6es nuraHLID).

flpu nololreHulr pysKu III <IlepeKpbrrua 6es nuraHluD) 3oJIorHI{K coo6ulaer
KaMepy HaA ypaBHureJrbHhrM [opruHeM c ropvrosnofi Marlrcrpiulblo qepe3

o6parnrrft KJrarraH 22. flaweHr{e B TopMo3noft uarucrp€Inn rloH}Ixaercr 6rrcrpee,
qeM B ypaBHLrTeJrbHoM pe3epByape, frogToMy Bo3.4rx ypaBHLITeJIbHOTO O6teUa

loAHuMaeT o6parnrrfi KJIanaH u IlepereKaeT B TM. ,{amenne Bo3Ayxa Ha

ypaBHurelrHrrfi roprueHb 11 cBepxy 14 cHrr3y BbrpaBHllBaerct, nnycrnoft vr

BbrrrycKHoft ruananbr ocrarorc.f, 3aKpbITbIMlI.
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Puc.6. Cxevra npu rroJro)KeHrru py.{Kr IV <flepeKpbrrrra c rulaHrleM).

flpnr rroJrolr(eHnr,r py.rKu IV <<fleperpurua c rrr{raHLreM) ypaBHuTenrnrrfi
p$epByap, ropMo3Haf, MarLrcrp€rrrb rd rJraBHhrfi pesepnyap pa3o6IqeHu Me)KAy

co6ofi 3oJrorHuKorvr. B ypaBHureJrbHoM pe3epByape I43-3a ero Bblcorofi nnorHocrn
noAAepx(vrBaercfl, upaKTlrarecKlr rrocro.sHHoe AaBneHue. flpu IroHuxeHkrv AaBrelans,
B ropuosuofi Marlrcrp€rJrr4, BcJreAcrBr4e yreqeK, ypaBHl4Temnrrfi nopureHb 11

orrycKaercr BHr43 AaBJreHLreM KaMeprr Vr LI oTKpblBaer BflycKlrofi KJIaTIaH 16.
Bos.4yx fP npoxo4urr n TM u BoccraHaBJrr4Baer s Hefi AaBneHrIe Ao ypoBHt

AaBreleufl B ypaBHureJrbHoM pe3epByape. llocne groro auycrHoft KJIaTIaH

3aKpbrBaerc.s csoefi [pyxuHofi. u nurasl{e yreqeK rlpeKpaq aer cs,.
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Pnc.7. Cxenaa trpu rIoJIoxeHIiu{ py.IKLr V u VA <<cnyxe6Hoe ropMoxeHrle)>.

3onornur coo6rqaer ypaBrrr,rrelrHrrfi p$epByap c arrnrocSepofi no KaHaJIy

AuaMerpo:la 2,3 MM. ,{auenue B KaMepe laa4 ypaBHureJIbHhIM uopruHeu Vl
naAaer reMrroM 0r2 rrc/crra" - 0125 rrc/crvr'3a ceKyHAy. YpaeHurenrnrrfi uoplxeHb
rroAHr{Maercr BBepx AaBJreHrreM TopMogHoft Man4crpuurl, I{ xBocroBuK rroplrrHt
(nuuycxnofi ruanau) orxo4nr or cBoero ceAna Bo BrrycKHoM KJlanaue 16. Boe4yx
Lr3 ropuosnofi Marr4crp€rru rro oceBoMy KaHarry KJrarraHa 16 BbrxoA]rr B

arlaoc$epy.
floloxenue VA npeAycMorpeHo Anr 3aMe4reuHofi pa3ptAKrl ypaBHI,ITeJrbHofo

pe3epByapa no Karrarry B 3oJrorHuKe AnaMerpoM 0,75 MM nprr TopMo)KeHrItI

AIUHHOCOCTaBHbTX rrce3AOB.
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rP AT TM

Puc. 8. Cxenaa rrpkt rronorceHrru pyqKLI (eKcrpeHHoe ropMoxeHne>

llpu rroJroxeHr{tr py.rKu ((oKcrpeHHoe ropMo)KeHLIe) urupoxofr srreMxofi
3oJrorHrrKa ropMo3Haf, Marr.rcrpuub, ypaBHuremnrrfi pe3epByap Lr KaMepa Yr HaA

ypaBHr4reJrbHbrM [oprrrHeM coo6ularorcx c arnaocQepofi. flo cpaBHeHLIIo c

o6reuorvr ropuosHofi Marr{cTpiun o6reu KaMepbI Yr HaA ypaBIrI{TeJIbHbIM

loprrrHeM MeHbrue, rrogToMy KaMepa V1 paspxxaeTc{ n arrvrocQepy 6Hctpee. Lk-
3a Bo3Hr4Krrrero uepenaAa AanleHufi ypaBHr4Tenrnrrfi nopureHb noAHr{Maerct

BBepx u orKpbrBaer Bbrnycxnofi KJrarraH. TopvrosHafl. Marr4crpaJlb put3pflxaerct B

arrraocQepy AByMf rryTrMlr: no rrMporofi sHeNdKe B 3onoTHI{Ke }r ro oceBoMy

KaHaJry BnycKHoro runnana 16.
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4. l4eyveltlte KpaHa BcnoMoraTenbHoro ropMo3a 254.

Koncrpyxut4rr KpaHa BcnoMorareJrbHoro ropMo sa 25 4

2l
2A

l3
I4

t5

Pnc. 9. Koncrpycqurr KpaHa BcnoMorareJrbHoro ropMosa 254

Bepxmr qacrb cocrorrr Lr3 Koprryca 5, B KoropoM pac[onoxeH
peryJrLrpoeo.rHHfi craKaH 2 c resofi 4ryxsaxoAnofi pesr6ofi, peryJluposoqHofi
rpyxLrHofr 6 u perynrpoBoqHbrM BLTHToM 3. B HuNsefiuacnu craKaHa crorlopHblM
KoJrbrIoM 9 3aKpenneHa onopHar llnait6a 8. Pyma 1 saxpeuJreHa Ha craKaHe

BrrHroM 4. PerynupoBoqHzlr npyxrlHa 3ilKara B IleHTpltpyloqux (ynopnux)
nair6ax7.

B npulune Kopilyca nepxHefi qacrupacronox(en 6y$ep orrrycKa, cocrorrqrafi
r{3 rroABLrxnofi BTynKV 27 c atuocQepHuuLr orBepcrnflMvI I4 orrlycKHoro KJIarIaHa

22, uarpylKeHHbrx coorB ercrBylo qI4Mu npy)KI4H aMA.
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B Kopnyce 13 cpeAHefi qacrll HaxoA.f,rcr yrrJrorHeHHbre pe3rlHoBbrMr{
MaHxeraMn nepxunft o4uuounrrfi noprxeHb 11, HarrpaBnrrcryLrfi Ar{cK 10 v
nuxHufi 4nofinofi nopruenr 12.

B rIoe3AHoM noJIo)KeHhI py.rKr4 KpaHa MexAy xBocroBLrKoM Bepxnero
noplrrHt 14 IIeHTptIpFoIqefi uuairdoft 7 (narryaBrrrrcquM ynoporvr) rrMeercr 3a3op.
Huxnnfi loprreHb I,IMeer nonnrfi rrrroK 14 pflA paAnaJrbHhrx orBepcttait Mex.{y
AI4cKaMu. flolocrr Me)KAy AI4cKaMrr HHlKHero [oprrrHr coo6uleua c arMocQepofi.

|Iorocrr [O,II HLDI(HI4M rroprxHeM coo6rqeHa c TII.
flo4 nnxHuM nopIIrHeM HaxoAlrrcf, AByxceAenbqarbrit ruanan 12, ta rcoropufi
cHl,t3y 4eftcTByer rrpylnuna, ynr4parorrlzrf,cr BropbrM KoHrIoM Ha ruafr6y 17.
Bepxnrx (nunycrHax) uactr KJrarraHa rrpr4Tepra K xBocroBLrKy Hr.rxHero roprrrHr.
Hnxngq Kolrycnat rlacrb KJrarraHa flBJrflercfl, nnycrcrofi qacrbro.

B npIlJII{Be Koplyca cpe4nefi -racrr4 B ceAJre 19 pacnoJro)r(eH Hanpyxennufi
npy)Kl,IHofi z ymorHennrrfi pe3l{HoBofi naauxeroft nepernroqarerbHrrii uopureHeK
20.

B nnxnefi ,uacru KpaHa (npr,rra-no.rHofi nuure) 16 pacronoxeHa
AonoJIHrrreJIbHat KaMepa o6reuou 0,3 Jr n rrrryrlepbr NrA no.qKrroqeHL4s.
rpy6onpoBoAoB or rJIaBHbrx pe3epByapoB (fP), Bo3AyxopacrpeAenvr't:ers. (BP) n
ropMo3Hbrx rlnnlrHApoa (TI{).

llonocrr HaA nepeKrrcqareflbHbrM noprxeHbKoM, floJrocrb MexAy noprrrHrrMr4

I{ Ao[oJrHrrreJrbHa.[ KaMepa o6reruou 0,3 r coo6ularorcf, Me]KAy cro6ofi rrepeg

xann6ponaHHoe orBepcrkre AuaMerporu 0,8 nau.

Kpan Is 254 uMeer ruecrb pa6ouln< roJro)KeHlrfi pymu:

o 1- orrycKHoe (no4nuxua.f, BTyJrKa 6ySepa orrrycKa yrorrJreHa B rrpunr{B

nepxnefi uacrn);
o 2- uoes4noe;
. 3-6-ropMo3Hble.

1. llepnoe rroJroxeHrre - ornycKnoe. Heo6xo4nuo Ant orrryclKa ropMo3a

JroKoMorr{Ba. IIp, groM noJro}KeHr{r4 Marr,rcrp{rnb BcrroMorarenbHol'o ropMo3a
rrepe3 AByxceAem.rarHfi KJIaTIaH coo6qaerct c arMoc0epofi.

2. Bropoe uonoxeHlre [oe3AHoe. llpn gToM IroJIo]I(eHuI4 TopMo3a

JroKoMorrlBa orrryIrleHbl, Ho o6ecne.rllBaercfl. I,tx Aeficteue n]?u pa6ore
aBToMaruqecKoro ropMo3a (upra pa6ore IrueBMarprqecKoro ropuosa).
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3. Tpete [oJIoxeHHe ropMo3Hoe. flpz gToM rroJro]Ketulrr{ pyqKr{
BCIIOMO|aTeJIbHOIO KpaHa MAIJJ.I|IHLTCTa rrpOr.r3BOAr4TCs, [epBarr CTy[eHb
ropMoxeHl4t, Ao AaBJreHut B ropMo3Hbrx rILrJrr{HApax 0.1-0.13M1Ia. Ilanonueuue
ropMo3Hbrx IILIJIpIHApOB rIpOUCXOAlrr 3a Cqer rrepeMerrleHr{.f, AByxc€)AeJrbqaToFo
KJIaIIaHa, rcoroprtft IlepeMelllsulcb [po[ycKaer Bo3Ayx rrrc riraBHbx pe3epByapoB K
TOpMO3HbTM rIr4nLrHApaM.

flepeueqeHl4e AByxceAerbrraroro KJranaHa o6ecue.ruBaercr 3a cqer
clKI4MaHLIrI rlpy)KI4HbI 14 rlepeMerrleHrr.fl uopruHeft. rleu 6onrrue Mbr [otsoparrnBaeM
py'IKy BcrloMorareJlbHoro KpaHa Marxr4Hlrcra (uporuB qacoBofi c4rclrz), reu
cllJrbHee 6y4er 3artrl{Barbc{ lpyxzHa, Koropafl.B cBoro oqepeAb nos4rlficrByer Ha
loprrrHpr.

4. rlerreptoe rloJlox(eHrre ropMo3Hoe. IIpn gToM rroJrox(eHurr py.rKz
BCTIOMOTaTeJIbHOTO KpaHa MATTTI.,-H.I,'CTA rrpOLr3BOAr,rTCf BTOpafl CTyneHb
ropMoxeHlls, Ao AaBJreHr{r B ropMo3Hbrx rlr4Jrr{HApax 0.17-0.2NOfa. Pa6ora
TOpMO3a aHarrorrlrrrHa nepBofi crynenlr TopMox( eHus.

5. flsroe rloJlox(eHue ropMo3Hoe. flp" eroM rroJro)Kerilrr{ py.rKrl
BCfIOMOTaTeJI6HOTO {paHa MaruAHr{CTa IIpOZ3BOAUTCfr. TpeTbfl CTyneHb

ropMox(enns., Ao AaBJreHr,rr B TopMo3Hbrx rlunuHApax 0.27-0.3NtrIa.

6. Illecroe rroJroxeHrle ropMo3Hoe. llpu eroM rroJroxeHuu py.rKr4

cTyrreHbBcrroMoraTeJrbHoro KpaHa MarrrrrHllcTa rrporr3BoAllTgfl rreTBepTasr

ropMoxenus,, Eo AaBrrennfl. B ropMo3HbD( rlrnuHApax 0.27-0.41v[Ia.

Ecnu KpaHoM BcrroMorareJrbHoro ropMo3a He rroJrb3ylorct, To ero py.rKa

HaxoALrrc.s B roe3AHoM noJro)KeHprn no1 ycr4nneM [py)KrrH6r, 4eftcrnyroqeft sa
BrynKy 21 6y Qepa orrrycKa.

Kpan Ng 254 Mo)Ker pa6orarr rro AByM cxeMaM BKrroqeHLLfl: He3aBncnuofi
(rpan orKJrrorreH or BP) ra B KaqecrBe rroBTopLrreJUI. flp, BKrroqeHrrLI Kparra rro

HesasucuMofi cxeMe K upuaalounofi rrJrlrre noAKrroqeHbr roJIbKo ABa

rpy6onpoBoAa - ot IP I4 TII.

,[eilcmeue KpaHa npu Haasucuttoit cxeMe BwuoueHufl

flpu Haxo)KAeHHr4 py.rKrd KBT B rIoe3AHoM IroJIoxeHIztI4 ycvnne
perynuposo.rHoft rpyxr{Hbr 6 uepegaercr Ha oroprryrc luilafidy 8, earpemeHrrylo B

craKaHe 2 crouopHbrM KoJrbrIoM 9. Nts ropMo)KeHI4rI JIoKoMoruBa p,y.IKy KpaHa

ycraHaBnrlBaror B oAHo r{3 TopMo3Hbrx rroJro)KeHuit. flptt groM peryJlupogo.IHrrfi
craKaH 2 BBopaquBaercfl. B Kopnyc, nrt6npax 3a3op Mexqy qenrrpupyroqefi

uafi6ofi 7 vr xBocroBLrKoM BepxHero rroprlrH.n, u cx]4Maer perynnpoBorlrrylo
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npyxlrHy, ycvilile Koropofi nepeAaerafl. Ha BepxHr4fi nopureHb 11. flocneAnufi
orrycKaercfl r,r lepeMerqaer BHLI3 :anxuufi, AsofiHofi [opureHb 12, roroprrfi csoLINa

xBocToBr4KoM oTxr4MaeT oT ceAJra BnycKHyro KoHycHyro n:oBepxHocTb

AByxceAeJrErraroro rnanana 1 5 .

np" oroM cxarurfi Bo3Ayx n3 fP Harrr4Haer repereKarb B Ttl n
oAHoBpeMeHHo noA HwKHnfi ropuenr. Kax roJrlKo cwra AaBrrcrrn , Bo3Ayxa Ha
nnxiauit iloprueHb [peoAoneer yctrnrue perynuponoqnoft [py)KtrHhr 6, nopunu 12
tt 11 [epeMecrf,Tct Ha He3HaqrrreJrbHoe paccrorHr,re BBepx rd AByxce4enruarrrfi
KJIaTIaH 15 no4 4eficrauetvr csoefi [py)Kr4Hbr 3aKphrBaercs. VcraHoBr{Bxxeecr n TL{
AaBneHI{e 6y4er noAAepxLrBarbcs, aBToMarr,rqecKr{.

Bpevrr HarIoJIHeHnr T! c 0 Ao 3,5 rcclc*' np^ repeBoAe py.rKr4 KBT zs
NOE3,ITHOTO IIOJIO}KEHI4'I VI AOJTXHO 6urr 6ionee
Kax4or"ry ropMo3HoMy rroJro)KeHrrro pyqKn KBT coorBercrByer onpeAeneHHoe
ycrIJILIe peryJll{poso.rHofi [py]KlrHbr n. cneAoBareJrbHo, olpeAeneHHoe AaBJreHue B

TII.

Nrfl rroJryrreHlr.f, cryneHlr orlycKa py.rKy KpaHa nepeBoArr rro qacoaofi

crpenKe. flpu sroM craKan 2 BhrBopaqnBaercfl. u3 Kopuyca u crrlra cxrarLrr.
perynuposo.rHofi [pyxr,rHbr yMeHbrrraercs. fIoA ug6rrroqHhrM ycI{JII{r3M c)Karoro
Bo3Ayxa r,r3 TU noprrrHr{ [oAHrirMarorcr u xBocroBLtK HrarKHero ][opIxHrI 12

orxoALrr or Beprcrefi rrrrrycrHofi rroBepxHocrr{ AByxceAerbrraroro KJrarrasa 15.
Bos4yx n3 TII qepe3 oceeofi KaHaJr rroJroro rrrroKa HrDKHero roprrrHrr vr

arnaocQepHbre orBepcrufl, MexAy ero ALrcKaMLr BbrxoAET B arMoc$"py.

CHraxenue AaBneHus, B TI{ 6yaer rrpo[cxoAllTb Ao rex rop, rloKa ycrruftre

peryJrLrposo.rHofi [pyx[Hbr 6 He rrpeoAoneer ycnrrvrfl, or Aeitclsns. c)Karoro
Bo3Ayxa Ha Hu)r(Hufi nopurenr 12. Kar< ToJrbKo 3To rrpousofiger, rroprrrHu rroA

AeficrszeM peryJrlrposoqHofi [py)Kr,rHbr rrepeMecr.f,Tc.fl Ha He3HaqI{TeJIbHoe

paccro.f,Hlre BHlrg, vr xBocroBI{K HrDI(Hero noplxHt 12 ctAer Ha ropeq

AByxceAeJrbqaroro KranaHa 15, paso6que TI-l c auvrocQepofi. IIpn nepeBoAe

pyqKlr KBT B noe3AHoe ronor(eHlre Aeficrsue peryJrlrposo.rHofi npyxI,IHbI 6 na
nepxHzfi ropureHb 11 rrpeKparqaercfl Lr rporacxoArlT noJlHrrfi oruycK ropMo3a.

Bpertlx rroHI4XeHufl, AaBneHLa-r n TI{ c 3,5 Ao0,5 nrc/cvr2 npu nepeBoAe py.IKu KBT
ras rpafinero ropMo3Horo rroJro)KeHr,rr B rroe3Arroe AoJDKHo 6rrrr He 6olee 13c.

Padoma KpaHa npu srunqeHuu e?o G Kaqecmae no*mopumeiln

flpn ropuoxeHlru noe3AHhrM KpaHoM vraurn:ancra Bo3Ayx or BP nocryrlaer B

KpaH J\b 254 B rronocrb rroA repeKrrorrareJrbHbrM rloplueHbrou 20, no o6xoAHoMy

KaHaJry B Kopnyce cpeAHeit rracru o6xoAur nopIIJeHeK LI qepes ranrul6poBaHHoe

orBepcrue Ar4aMerporvr 0,8 MM rrpoxoArrr B rloJlocrb MexAy rloprrrHrlMu ll n 12, vt

4c.
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B KaMepy o6reuou 0,3 n.. llpz srorra nuxnufi noprueHb 12 onycraerctr, orxr{Maer
BHH3 AByxceAelrsautfi KJIaraH 15 ra no:41x zx fP Harrr4Haer uepereKarr n TI{.
Hanomrenue TI-{ rpeKpalqaercs rpr,r BbrpaBnprBaHtru 4anrteHuft B Mex[opuHesofi
rroJrocrrr u n TU.

llpu ornycKe ropMo3oB noe3AHbrM KpaHoM MarrruHlrcra Bo3Ayx n3 rroJrocru
MexAy nopruHlrMlr tr u3 KaMepbr 0,3 Jr reM]r r(e KaHarraMr{, .ilo u npn
TopMoxeHrII,I, BbIXOAI4T r arrr,rocQepy qepe: BP. ,{anneHlreM TII nuxnufi uopuenr
12 nognuMaerct H Bo3Ayx us TI-{ BbrxoALtr n arruocsepy qepeg ocesoft KaHarr
IroJroro rrrroKa noprunr 12.

.{nx ornycKa ropMo3oB JroKoMorrrBa npvr 3aropMo)KeHHoM cocraBe py.rKy
KpaHa Ns 254 ycraHaBJILIBaIor B IrepBoe (orrrycrnoe) uonolKeHr{e. flpn eronr
nryn<a 21 6yQepa orrlycKa yrannuBaercr B Kopre u orrycKHoir wlr.inau 22
oTxfl4Maerct or ceAna. Bos4yx r{3 rroJrocrv HaL [epeKJrrcrrareJrbHblM nopmeHbKoM
20 BbrxoAr.tr n aruocQepy qepes orKpbrrsrfi oruycruofi KJrarraH. f{arneHue n
loJlocrrl Muuroro o6reua naA rlepeKJrroqareJrbHblM nop[reHbKoM rrpaKTl{rlecKrr
MrHoBeHHo rroHr{xaercr Ao aruocQepHoro.

flol zg6rtro.rHrrl4 AaBneHLreM co cropoHEr BP [epeKJrurarerrntrrtir.
rop[reHer 20 uolrruMaercfl. n cnoefi MaH)Kerofi nepe4pbrBaer o6xoAnrofi KaH€IJr B

Kopryce cpe4Hefi qacrri. r{epee orKphrrbrfi oruycrurofi rn aH Bo:rAyx raKxe
BbrxoAr{r n aruocQepy Lt3 rronocrr{ MexAy rroprrrHflMr,r 11 14 12 u Lr3 KaMepbr

o6reuou 0,3 n. BcreAcrsve noHlrx(eHr4;r AaBJreHLrs, B Melrrropuuenofi flonocrla
uuxuuit roprreHb 12 no4rruMaercr, Lr Bo3Ayx us TI-l BbrxoALrr n atruocr$epy qepe3

oceeofi KaHaJr rroJroro rrrroKa rropruHr 12. Betru,tuna cHlrxeHlrt AaBJIeHzs n TI-l
3aBLtCr.IT OT BpeMeHI{ BbrAepIfft4 p} rKU KBT B OTTTyCKHOM IOJIO]KeHI4LI, TO eCTb OT

BeJrlrqnHbr naAeHUs, AaBJreHLrr B uoJrocrr4 MelKAy IropIIrHrIMrI. Vlz ortrycKHoro
rroJro)KeHur B [oe3AHoe py.rKa r9aHa nepeMerrlaeTct aBToMarrlqecKrr noA

4eficrnueM rrpyxuHbr BTyJrKu21 dy$epa orrrycra. flepercnK)qareJlbHuii noprueHeK

20 ocraercs B BepxHeM rroJroxeHlrri noA ycr.rnlreM cxaroro Bo3Ayxa oo cropoHbl

BP.

flpz [epeKpbrroM o6xo4nou KaHaJre JreB€ur qacrb KpaHa oKa3blBaercfl

BhrKrroqennofi uz pa6orrr (nos4yx or BP He Moxer norlacrb B tloJlocrb Mex(Ay

rroprnnf,Mu), to ecrb B AaHHoM cJrfrae rdMeer Mecro He3aBrIcEMat cxeMa ero
BKJrroqeuz.fl. llosrrclrrb ropMo3nyrc eQ$errnBHocrb JroKoMorLIBa Mo)KHo roJIbKo

rrocraHoBrcofi pymn KBT B oAHo lr3 ropMo3HbIX IroJlox(eHI,rfi. flplr groM troA

4eficrnueM perynuporouuofi npyxuHbr 6 uoprunu Il u 12 uepeuecrt.Tcfl BHI{3, B

pe3ynbrare rrero upousofi4er [oBbrrueHkre AaBlrenufl. B TI{, rcarc 6rno orprcaHo

Bbrrrre, ecJrrr ysvilne perynupono.rHofi [py]KuHbI 6yaer cooTBercrBoBatb 6onrurefi
BeJrlrrrrlrHe ftaBnenvrfl, B TU, qeu 6suro ycraHoBJIeHo npu Aeitcrsuu BP,, nanpl4Mep'
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ecJrl4 6rrla BbrrroJIHeHa

3aTOpMOIKeHHOM COCTaBe.

cTyIIeHb oTrD/cKa TopMo3oB JIOKOMOTTTBa [pr4

I4cryccrneHHoe YBEJII4qEHilE MexIIoprrrHeBoro o6reua (nanuune
AoTIoJIHI'ITelrnofi KaMepbI 0,3 l) I4 3aMeAneHr{e BbD(oAa Bo3Ayxa a ar.n,toc$epy r,r3

noJlocrr{ MexAy roprrrHflMtr rtpu l-ou rroJro)KeHr{r,r py.rKu KBI] (nalr.rvze
rzutu6poraHHoro orBepcrlrfi ArraMerpoM 0,8 MM) rro3BoJrrer floJrynllTb
cryneHuarsrfi ornycK TopMo3oB JIoKoMorr,rBa rlpu 3aropMoxreHHoM cocraBe.
,{4.r noccraHoBJIeHrIrI rloBTopIarersnofi cxeMbr Heo6xoglrMo or[ycrr4.Tr TopMo3a
noe3AHbrM KpaHoM lr;arunHkrcra. llpra groM cHr{}Kaercf, AaBJreHue B rroJrocrr{ rroA
rIepeKIIIoqareJIbHbIM rroplueHbKoM 20 kr oH rroA Aeficrnuena cnoefi [py)rfl4nbr
onycKaercf,, or4p6rnar o6xo4Hofi xanal.

PezynuposKa KpaHa

B raxgoM TopMo3HoM [oJIo)KeHuu KpaH Ns 254 AoJr]KeH ycraHaBnuBarb vr

aBroMarr{rrecKr nogepxrrBarb orrpeAeneHHoe AaBneHLr e n TI{ :

.s 3-Nr rroJro)KeHvrkr- 1,0 - l13 rcclctt2;

. s 4-M noJro)KeHuu - 1,7 - 2,0 xrc/cu2;

.s 5-rvr noJroxeHvrr4- 2,7 -3,0 rcclcu2;

.n 6-u [oJro)r(enr4u-3,8 - 4,0 rcclcvr2.

,ftr peryirnpoBKu KpaHa ueo6xo4r,rmo ocra6r{rb peryJrr4poBoqHhrit sulrt n
BktHT KperureHl,rt pyqKr{ Ha craKaHe. YcranoBurb py.rKy KpaHa e 3-e IroJIoxeHrIe.
BparqenneM craKaHa ycraHoBrrrb B TII AaBJreHr{e 1,0 - 1,3 rcc/crvrt.3at.p".t"t"
py.rKy KpaHa Ha craKaHe. flepenecrrr pyrrKy s 6-e rroJro)r(eHr4e r{ perynrrpoBotlHblM
BuHroM AoBecrLr AaBneHile B TII 4o 3,8 - 4,0 rrc/u"r'. 3areu nepeBecrll pysKy
KpaHa B rroe3AHoe [oJro)KeHne ny6egursct B uoJrHoM ornycKe ropMo3a
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5. hayvenne 6noKrpoBoqHoro ycrpoicrea 367M (ET)

BnoxzponoqHoe ycrpoficrrlo 3 67M upeAHa3HarreHo:

,{nx orxruoqeHn.r upz6opon yrpaBneHvfl ropMo3aMr{ or Marr{ctpaleft fIM,
TM u TI{ n nepa6ovefi ra6prHe I{ [oAKJrroqeHrrr K Maflrcrpalrirw n pa6ovefi rca6zne
rrprr cMeHe xa6un yupaBneHr{r.

,{lrlr otrurcqeHl{t oreKrplrqecKt,rx qeuefi ynpaBneHvrs, trrroit r nepa6ovefi
rca6rEne.

,{u nrnroqeHl4n pexI,IMoB <<lnofinar rma)) u <<3rccrpeHHoe ropMolreHlre>.
BnorupororlHoe ycrpofictno 367M (c,nr. pr4c. 10 vr 11) cocrolrr u3

xponrurefiHa 7, Koplyca 3 nepeKmo.r;arerrfl,, rou6nnupoBarrHoro Epana 17 Lr

ropo6xu 16 c ener<TpuqecKllM KoHTaKToM.

Puc. 1 0 6roxuponorlHoe ycrpoficrao

K rpoHunefiny 1 uoArnroqeHbl rpy6onpoBoAbl or fP, TM z TU, a raKx(e or
KM395 u KBT254. B roprryce 3 uepeKrrrorrarerrr pacrIoJIo)KeH eKclleHrpraKosufi
yal 4, Ha Koroprrfi nacaxeHa cbeMuas, pyurca 2, I{Meloqa.f, ABa IroJIo}I(eHIrf,:

Beprr{K€rJrbHo BBepx - 6lorupoBKa BbrKlroqeHa, BHLr3 - 6norrapoBKa BKJIKtrIeHa.

Py.rKa 2 Moxer 6uru clcrflTa g Bura roJrbKo rlpu BbIKrIoqeHHoM IroJIo)KeHI{I{

6loxuponrcu. B Kopnyce 3 HaxoAf,Tc.f, TaKXe KJrarraHbl 5,7 H 8, xBocroBlrKl{

Koropbtx ylJIorHeHbI pe3LrHoBbrMI,I MaHxeraMI{, I{ ToJIKareJIb 9. Klananw 5,7 u 8

co cTopoHbr AkIcKoB HarpyxeHbl npyxtIrHaMII. B ilpI,IJILIBe Koprryca 3

rrepeKJrroqareu pacrroJroxeH 6nornponoqHrrfi flopureHb 6, Harpyxennuft
rrpy)KrrHofi co cropoHbr ero xBocroBrlKa. Xnocrosux 6norupoBoqHoro [opIuHrI

rrocrotHHo HaXoArITc.l HanpoTrIB BrIeMKI{ gKcIIeHTpLIKoBor o sara 4.

A+l ru
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Kou6unuposannufi KpaH 17 r4Meer KoHycHyrc 6ponsoayro npo6ry 11,
Haqpyx(eHryro rpyx(uuof,t. Pyrrca 18 rcpana, 3aKperrJrenHafl. Ha KBaApare npo6rn,
uMeer rpu noJIoxeHI,Is: uporrrB .raconoft crpenKu - rroJroxenue 4nofinofi rsrur
(ronn6uHnponanHrrfi KpaH rrepeKphrBaer npoxoA Bo3AJrxa or KM395 B TM),
BeprI,IK€uIbHoe - [oe3AHoe rroJloxeHl4e, rro qaconofi crpenKe - gKcrpeHHoe
TopMoxeHrle. B flono)I(eHulr eKcrpeHHoro ropMox(eHLrf, TM cocbrqaercx c
arnaoc$epoft uepee npo6ry rou6unrapoBaHHoro KpaHa.

B 4eficrnyroIuefi Ka6uHe py.IKa 2 4onxrra 6srrr [oBepHyra Ao ymopa BHrr3, a
py.IKa rou6unnpoBaHHoro KpaHa 18 ycranaBJrnBaercr B rroe3AHoe rloJroxeHrle.
flpu erou KynaqKI4 BaJIa 4 orxuuaror KJralaust 5,7 u 8 or ceAeJr ('on<puraror
ruauaHu), a roJlKarelr 9 lepecraer oK€BbrBarb Bo3Aeficrsue Ha gJre.KTpu,recrcuir

KoHTaKT 10, xoroprrft satvrrmaercfl, no4 4eficrBueM ceoefi npy)KrrHhr. Bos4yx as fP
npoxoAur rlo KaHaJry 13 u qepes orKpbrrhrfi xnanaH 5 - r KM395. Or rqpana

MaIrII,IHLIcra c)Karblfi noa4yx npoxoArrr n TM qepe3 orKpbrrbrfi ruanan 7, rto
KaHa"JIy 14 u qepe3 npo6ry rorra6r.trzpoBaHHoro rgaHa. llo ranarry 14 nos4yx
raK)Ke TIoAXoAI4T r 6norrapoBoqHoMy rropruHro, roroprrft troA ero AaBJreHr,reM

yrarrJlllBaer cnofi xBocroBr{K B BbreMKe oKcrleHTpr{KoBoro BaJra 4 (zan;.upaer nan).
Or KBT254 nos4yx nocryrraet e TII rro KaHaJry 15 uepes xnanan 8.

flpn nepexoAe B Apyryro rca6utry Heo6xo4urvro KpaHoM Marrrr4Hr4cra

npolnsBecrl{ noJrIryrc pa3psAKy TM, a py.IKy KBT uepeBecru e VI rrono)KeHrle.

flp" groM [py]Kr4Ha BbrBeAer xBocroBur 6norupoeoqHoro rropIunr 6 u3

3arle[neHLrfl c eKcrIeHTpr{KoBbrM B€rJroM 4 vt sur 6y4er pas6noxrapoBaH. Ilocne
eroro Heo6xo4raMo roBepHyrb py.rKy 2 sa 180o lo yropa BBepx r4 crrf,rb ee c
KBaApara BaJra 4. Klauanl";^ 5,7 n 8 ocso6oxAarorcr or nogAefictBur KyraqKoB
sKCrIeHTpr.rKOBOrO BAJra 4 U tO[ y}Iln]clflMltr CBOT.IX npy)KLlH Ca!'lTCtl HA CeAJrA,

nepeKpbrB€ur KaHaJrbr 13,14,15, coo6rqaronryre fP c KM, rqpan MarlrrlHr4cra c TM u
KBT c TU. O4nonpeMeHHo KynaqoK B€rJra 4 6y5er BosAeficrBoBarb Hil roJlKarenb
9, roroprrfi parlauraer oneKTpu.recrufi KoHraKT 10, parpuB€tt qerlb :FnpaBJreHI{f,
KoHTponJrepoM MarrrnHr{cra (reruoBo3br T310) rnu qerrb ylrpaBneHus. tuneirHhlMkI

KoHraKropaMu (enexrpoeoe BJI-80C).
Ecnra B pa6o.refi ra6une py.rKa 2 rroBeprryra Brrlr3, Ho lre) 3aHnMaer

BepruKErnbHoro [oJro]KeHvrfr, To xBocroBrrx 6roxrapoBorruoro rroprul{fl 6 ue 6y4er
yronneH B BhIeMKe gKcrleHTpprKoBoro BaJra 4 v noplueHb 6 He IrepeKpoer

o6xoAsofi KaH€rJr (A). B erovr cJrf{ae cxatrfi Bo3Ayx ns TM 6y.uere uIyI\{oM

BhrxoArrrb B arvroc@epy, cnrHaJr:zsvrpyfl Marrmr.Lrcay o neo6ixoAzuocrll
npaBr4JrbHofi ycrauoBKl{ pyurcu 2.
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Pzc.1 1 Cxeua pa6oru 6roruproqHoro ycrpoficrna

flpu cneAoBaHlru Anofinoft rsrofi n pa6ouefi ra6r,rne Broporo JroKoMorHBa

8y367 AonxHo 6utr BKJrrorreHo, a py.IKa 18 rorra6llnapoBaHHoro KpaHa

rrepeBeAeHa B rIoJIo)KeHZe AsofiHoft Tflfvr.
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6. l4ayveHlre gfleKTponHeBMaruqecKoro KranaHa aBTocronat

SnerrpouHeBMaruqecrcufi

enK-l50 (enK)

KJIaIIaH aBTOCTOIIa HarI€UI IIpHMeTCt Ha
JIoKoMoruB€x c 1948 r. u [peAHa3HarreH Anr aBToMarr4.recrrcfi [oAiaqrl
rIpeAyrIpeALITeJIbHOrO Cl4fH€rlra (CnZCrra) rUaUZn:alry rryn rryu6,rrr{xeHr{rr noe3Aa
(nororr,rorzna) K 3a[peqaloule]ry curnaJry, rn6o, B cJrfrae Helpr/tHrrrulr
MaIIITIHTICTOM Mep K CHr{}KeHITIO CKOpOCTLI I,-IIWI OCTaHOBKIT, AJIfl, SKCTpeHHOTO

ropMoxeHut rloe34a (.irorouorzaa). B orAemHhrx cnlqarx, [peAycMorpeHErhrx
gneKTpr,rqecKr4Mr{ cxeMaMr4 r4Jrtr ycrpoficrBaMl4 o6ecne.reHr.rr 6e3ouacuoc)Trr

ABu)KeHur, SfIK-150 npousBoAr{r sKcrpeHHyro pa3prAKy ropMosHoft .MarurcrpirJrr

6es no.{aq}r [peAynpeAr,rrenbHoro cr4rHarra.

3rerrpouHeBMarl,rqect<uft KJrarraH aBTocrorra orHocrrrcr K yorpoficrr]€rM
6egouacnocru u pa6oraer coBMecrHo c aBToMaru.recrofi JroKoMorltsHofi
cr{rHaJru3aguei1 KoMnJreKcHbrM ycrpoficrnovr 6esonacHocTr4, cucrenoft
aBToMaT[rrecKofo yrrpaBleHlrg TopMo3aMr{.

SnercrponHeBMarrlqecrcuit KJranaH aBTocrorra (pnc. 12) cocrol{T lft3 cJIeAyIoxIux
ocHoBHbrx qacteft: KpoHrrrreitna, Koprryca 2, cpeaueit uacru, Koprrycar l5salara Lr

Koprryca 16 enerrpoMarHr4ra. B erux qacrflx pBMerrIeHbI: B {poHrureirne - KaMepa

BbrAep)KKLr BpeMeHu K o6rennou 11. lr orBoAbr AJrr coeAr4nenvrs. c rrnTarenrrrofi
IIM u roprvrosnofi TM Marr{crpaJurMu; B Kopryce 2 - cprrnHofi KJlararil 3

(uopueHr) srcrpennofi pasprAKr,r Marr,rcrp€urlr c pesunonofi uanxeroft vr

npyxr,rHoft 4, ntty:axep 2 r4 cBr{crot< 28 a cpe4uefi Lracru 6 4raaQparrr,ra 5, xlarran
7, prtuar [py]Kr{Ha 9 u swrr 12; y Koprryce oneKTpoMarl{r4Ta 16 - raryrnxa 18,

xKopb 17 ruror 9 c ueranru.recrcofi uerrr6panoir 21,I4 cepAeqnux 20; n roprryce 15

3aMKa - oKcrleHTpzroerrfi B€LrrLTK 25 u MexaHu3M 26 (zauor) lnx ilpvrBe4errvt
gKcrleHTpurca 24 B 4eficrnue. C ocbro BaJrr{Ka 25 coeArIHeH rlJlacrMacconrrfi

oKcrIeHTpriK 24 BKJrroqaroryufi napbr 6ror-ronraKroB 14. B KpbIInKe 10

paclonoxeHbr KoHqe - [epeKJrroqareJrb, 6ror- KoHTaKTbI 3axl4Mbr 29 u [poBoAa

80.

,.{nx nrnrorreHnf, SIIK neo6xoAnvro BcraBl,rrb KJIIoTI, floBepFryrb efo B flpaBoe

floJrox(eHvre H ocraBr{Tb B 3aMKe. llpu eroru gKclleHTpurosrrfi B€LIIITK 25 uepus

6y0ep 27 rrcpeuecrur ruroK 19 c nnynxepoM 22 u rpIDKMer KJIanaH K ceArly

BTynKr 23. Bos.4yx r43 nlrrareJrbnofi uarucrparu IIM uep* ralu6ponaHlroe
orBepcrlre E Ar,rauerpoM 0,9-1,0 MM, a 3areM qepe3 orBepcrll€ B,{LloMrerpoM 1 urr,r

nocrynrlr B Kztrvrepy BbI,qepXKu epervrenz K u KaMepy JI noA 4uaQparrvry 5.

3apr4na KaMephr K or AaBneHns 0,15 Ao AaBJIeHI,ts 0,8 MfIa npoucxoAt{r He 6onee
qeM 3a 10 c. ,{uaQparrraa 5 safiMer BepxHee IroJIox(eHLIe, pbruar 8 ,uepenaeclllr

cTeplKeHb Kor{qeBoro nepeKJrrclraTeJrr v, 3aMKHeT BepXHrcrc napy KoHTaKToB.

3lerrpuuecKar rlenb sJreKTpoMarHlrra 6y4er rIacrLIrIHo noAroroBJleHa K

BKJIIOIIEHI4IO.
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Puc. 12 SnerrpouHeBMarurrecrcnfi KrrarraH aBrocrora 3lIK-150 (3IIK)

Cxarufi Bo3Ayx r43 ropuosuofi Marncrp€urlr TM qepe3 orrlepcrr4e M
Ar,rurMerpou 0,8 MM B noprxHe cpbrBHoro KJranaHa 3 nocryul,IT noA sanan 7 u
rrpLTXMer ero K ceAJry. llog ycr.rnueM AaBJreHr4A rrpy)KuHbl 4 xrauau il paso6rqur
aruocQepnufi uauau Ar c ropMo3Hofi Iuarucrpanrro TM.

3areru KJrroq cJreAyer rroBepHyrb B JreBoe [oJroxeHne Ao ylopa LI Haxarb Ha

pyKorrKy 6AzrelrHocrlr. llpz oroM Ha KaryrrrKy eneKTpoMarHllrar 18 6y4er
noAaHo Hanp-rrxeHue 45-558., xrcopr 17

npr{xMer rrnyHx(ep 22 K ceAny

3neKTpolHeBMarnqecKofo KJIauaHa B

gKCrIeHTpr.{Ka ylJvpaeTcs. B TIaJIeII

rrpkrrrHerc{ K cepAeqHl4Ky 20t u unor 19

BrynKLI 23. llpu roBopore KJIroqa

rcpafinee JreBoe rIoJIox(eHLIe ruruQr
6y$epa v I{cKrloqaer Bc)3MoxHocrb

A€LJrbHerruefo rloBopoTa KJIIoqa B 3aMKe BJIeBo.

Lrrs ycrpaHeHlnr BbrKJrroqeHkrr gJreKTpo[HeBMarl4rlecKoro KJIarIaHa [oBoporoM
KJrroqa BJreBo or nefirp€urbHoro rroJrox(eHurfl, Ha KJIroqe r{Meerct yuopuufi ruruQr
vrrrr4 npunuB. Als yAepxaHr,rr Krroqa B 3aMKe K Kopnycy rlluKperuleHa
rpeAoxpaHr4rerbHa-fl crco6a. llprE npoe3Ae rryreBoro He3aKopoqeHHoro rIHAyKTopa
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vrJrr4 upu cMeHe Ha 6onee 3anpeqaroqefi KaryruKa 3neKTpovrarHura 18

o6ecro.{uBaerc-[, r{ AaBneHueM Bo3Ayxa Ha rrnyHxep 22 xrcops co ruroKoM 19

rloAHkrMarcrcfl BBepx. Cxarrrfi nos4yx r.rs KaMepbr BbrAepxKr.I BpeMe:uu K, 14 r43

KaMepbI I uepes orBepcrue B uocry[aer B cBkrcroK r4 yxoALrr n arrvroccpepy.

OgnonpeMeHHo B cBr4croK 6yler [ocryrrarb Bo3Ayx vr3 flr4TarenbHofi
MaflrcTp€rnu qepe3 oTBepcTr.re E. ,{arnenue B rronocTlr nepeA cB?tcTKoM prrtur

ruQoHona pe3Ko naAaer Ao 0,4 MlIa Lr rroAAepxrmaerc{ He Hu)Ke 0,2 MIIa.
,{auenueM Bo3Ayxa u3 ToplrosHoft Marlrcrpzilu rroprueHb cpbrBHoro, Krarralera 3

6y4er orxar or ce4na v npousofi2 er eKcrpeHHar pa3prAKa ropuorrrofi
MarlrcrpaJrLr qepe3 urzporufi auraocQepnrrfi ranar JI. llpz AaBneHnI4 n ropvtosuofi
Marr4crp€rJrlr oKoJro 0,15 Mna cpbrBHofi xranan 3 uoA ,4eficrnzeM .rpynclrlaw 4
cs.IleT Ha ceAno.

3apx4rca (cnr. puc. 13). Bosayx Lt3 nr{rareJrbnofi uarucrpulJrl4 IIM vepe3 KpaH

Ar4aMeTporr,r 1 vru nocTynaeT B KaMepy BbrAep)KKr4 BpeMeuz f I{ Kal\[epy A uoA

4uaQparuofi. 3apr4Ka KaMepsr f or AaBneHr4.rr 1,5 4o 8,0 rcrc/cu'npoucxo4vrr 3a

BpeM-{ ne 6onee 10 c.

I\ CPCB!IoM)' 

-|it|AlruO'

Kp2 u ranu6poeaHHoe orBepcrkre B AraanaerpoM 1 vtvt, a 3areM rlepe3 ornepcrr.le F

Puc. 13. 3nK-150 upu 3ap.aAKe (cxeua)

[uaQparrvra 5 saHuNraer BepxHee rroJroxceHlle, phlqar 8 uepenreuraer crep)KeHb

KoHrleBoro BbrKJrrorrureJrr l l Ia saNaHKaer BepxHloro napy KoHTaKTos. Ilocre sToro

3nsKTplrqecKzrf, qerlb 3neKTpoMarHLITHoro BeHTuJI.f, 16 roroBa K 4eficrnuro.
CNarufi Bo3Ayx n3 ropvosnofi MaruIcrpuIu TM qepe3 KpaH Kp I u

ranrE6ponaHHoe orBepcrkre14 AuawterpoM 0,8 uu B noplxHe, cpblBHoro KJIaTI&H0 3

rrpoxoAkrr 11oA KJraras 7 u npr4xprMaer ero K ceAny. llo4 4eficrBzeM npyxzurr 4
KJrarraH 3 onycKaerc-s vr pa:o6rqaer arvroc$epurrfi KaHaII xt vr ropMo3Hylo
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BeHrilJIr 16 noAaetct Hanp.f,xeHueM 45-55 B.

i , [Ipu srou rKopb [pr{Trrr,rBaercfl, K cepAeqnnKy gneKTpoMarHilTa n ruror 19

npExrMaer rlJryHxep K ceAJry.

Topnaoxenne (puc. 13). IIpu cMeHe ctrrlnaJra Ha JroKoMorI4BHoM cneroSope na
| 6oree 3anpelqarculnfi, o6uorra BeHTI4JUI o6ecro'ruBaercf,.

I
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7. l4ayveHyte Bo34yxopacnpeAenltrenr 483M (BP)

B KoMnJIeKT Bo3AyxopacnpeAeJrLrrerrfl, 483M BxoAflr: rJraBHar qacr6,
Mamcrp€ubHa.s qacrb H AByxKauepuufi p*epByap.

l'ryr*l .r*r n ,Ily* rt+gru tl prr r.1rJ*p ltlrruclDr"lur* r*rr

a

J

2

t

trt

Pnc. 14 Bos4yxopacnpeAenl{reJlb Ns 483 rpI4 3aprAKe

.{nyxrarr,repHbrfi p$epByap coAep)Kl4r SrEmrp 34, pa6o'rylo (PK) Lt

3oJrorHr4KoByro (3K) arvrepbr, K HeMy noABeleHbr rpy6onpoBoAbl or ropMo3Hofi

Marlrcrp€rnu (TM) qepe3 pa3o6lqrrenbHbrfi 4PoH, 3aracHoro pe3epByapa (3P) z
ropMo3Horo qunLIHApa (TIl. Ha Koprryce 364np<rauepHoro pe3epByapa

pacrroJrox(eHa pyKof,TKa rrepeKJrroqarerfl. pexo{MoB TopMoxeHr4t (Ha pl,rcyHKe He

rroKa3arra): nopoxHero, cpeAHero u rpyxeHoro. Ha AByxKaMepHbIfi p$epByap

KperulTct fJIaBHat 14 Mafl4cTpzilIbHa[. l].acTr4, B KoTOphIX COCpeAOTOqeHbI BCe

pa6 o';lze y3Jrhl npu6 opa.
Marucrpurbnafl. qacrb cocror{T r{3 Koprryca 28 u IipbIIIrKr4 25, B Koropofi

pacnonolKeH y3eJr nepeKJrroceilufl. pexfl{MoB pa6oTbr (oruycra): parunHHoro I4

ropHoro. Sror y3en BKJrrcqaer B ce6fl. pyKotrKy 22 c noABtDKHoft yropKofi 23 tt'

Ara$parMy 24, rtpvt>t<aTylo AByMt IIpyxI,IHaMu K ceAJry 20 c Kanu6poBanHbrM

orBepcrrreM Ar{aMerpoM 0,6 urra. Ha paeHrrnHoM pe}IerMe pa6orbr BP yczlue
rrpylKgH Ha Ar.ra$parMy 24 cocrasJrfler i,5 - 3,5 rrc/crr,r2, H& ropHoM pelrunMe - 7,5

rrc/crr2. B xopnyce Marlrcrp€rlbHofi qacr paclonox(eHbl: MafucrpaJlr'Hblfi opraH,

y3eJr AorroJIHIrTeJIbUOft pasp s,Awr I{ KJIa[aH M'|KOCTI4.

Marncrp€IJrbHbrfi opraH BKrroqaer B ce6s. pe3I{HoByIo Manlcrp€ulbr{yro

AuaQparMy 18, eaxaryro Me)KAy AByMt €IJIK)MnHI{eBrIMI4 Ar4cKaMv 19 u 27 u
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BO3BpaTHOrl [pyxfl{Hofi. B xBocToBr,rKe JreBoro Ar{cKa 27
pac[onox(eHbr ABa orBepcrr4r Ar{aMeTpoM rro 1 rvrvr r{ ToJrKarem 30, a a ropqonofi

MarncrptubHylo qacrb Ha ABe r€Mepbr: Marr,rcrpirJrbHyro (IvIK) r,r 3oJrorHrlKoByro
(X). B roJlocrl4 ArrcKoB pacnono)KeH narpyxeHnrrfi upyxunofi rrnyHxep 2,
xoroprtft LrMeer necrsoaHofi ocenofi KaH€LI 26 AuaMerpoM 2 MM Lr rpr4
paAr{aJrbHbrx KaH€ura ArraMerpoM rro 0,7 nau raxAufi. CeAnorvr [rryruKepa f,BJrf,ercfl
nesrrfi ArrcK Marucrpalrurofi 4naQparnnu.

Vser AonoJrHr{Tenruofi prBprAKLr coAepxr4T aruocQepnufi KJrarraH 14 c

ceAnoM 33, rctta;r:mtH AoronHuremHofi pa3pflAKvr 32 c celrou 31 ra uanxery 17

AonoJrHnrensnofi pa3prg.Kr c ceAnoM 29.Masxera 17 AononHvremHofi paspflAKu
BbrrroJrrrfler @yHrquu o6patHoro KJrarraHa. Bce rcrauaHbr [prDr(arhr npyxr{HaMn K

cBoHM ceAnaM. B sarrryrurce 13 arrr,rocQepHoro KJra[aHa pacnoJlox(eHo orBepcrl{e

AuaMerpona 0.9 narra (4o MoAepHr,rsa\Hu BP - 0.55 ruu), n ceAne 31 KJIarIaHa

AorronHr{TeJrbHofi pa3pffAK}r r4Meerc.tr Erecrb orBepcrrrft, vepes Korophre IroJlocrb 3a

KJrarranoM coo6uleHa c KaHarroM AorroJrHnreJlblrofi pazpgrcu (K,p), n ceane 29

MamKsrbr AorlonHurenrnofi pa3pflAwr pac[onoxeHbl

Ar4aMerpoM rro 2 rvttur KaxAoe.
Knanan MrrKocrr{ 16 HarpyxeH upyxunofi u }IMeer

pe3uHoByro 4raa$panray 15. B KaHane KJIarIaHa MtrKocrtl
qacrbro KJrarraHa ra MK) pacnonox(eH HLt[ueJrb c ranu6ponaHHbrM orBepcr]IeM

Ar{aMerpou 0,9 rr,rrra (4o MoAepHrr3arlr{r,r BP - 0,65 nrrr,r). llonocrr nol ,ltnaQparnaofi

KrrarraHa MrrKocrr4 nocroffHHo coo6uleHa c arMocQepofi.
lrasnas. qacrb cocrokrr r43 Kopnyca3T 14 KphIrnKI,I 1. B rpuluKe pacnoJlox(eH

orrrycKHofi rnanan 39 c noBoAKoM 38. B Kopryce pacronoxeHbl rllaBnstir u
ypaBHr4Telrnrrfi opraHbr, o6paruufi KJIaITaH 7 u ralu6ponaHHoe) orBepcrLle

Ar{aMerporu 0,5 nand- filaenrrfi opraH BKJrroqaer s ce6fl. Harrpy)KeHHrrfi rpyxnuoir 4,

rrtaeHHfi rropureHb 2 c uonrrM rrrroKorr,r 3. BHyrpI4 nonoro IuroKa lpaclonolKeH
narpyxennrrfi tpyxnnofi roprvrosuofi KJrarraH 8, ceAnoM Koropofo tBJrrerc{
TopqoBaf, qacrb rronofo rrrroKa. B uoron rrrroKe LrMeerc{ TaKxe oAHo orBepcrlle

Ar4aMeTpotut 1,7 MM r4 BoceMb oTBepcTrrfi 4uarvrerpoM rlo 1,6 uvr KaxAoe (utm
rrerbrpe orBepcrrl.f, uo 3 vrrra). LUrorc ylnorHeH rlrecrbro pe3llHoBbrMu MaHxerauu 5

u6.
Yparuureaurrrfi opraH BKJrroqaer B ce6s, ypaBH?ITeltHrrfi floprrreHb 9,

HarpyxeHnufi 6olrruofi 10 n naalofi 11 npyxuH€MI'I.

3arsxffa 6onruofi npylKtlHbl peryJlupyerct p*r6orofi nry.nroft 35 c

arrvrocsepHbrMlr orBepcrr4f,Mlr, Bo3Aeficrsue ualoft [py)KI,IHbI Ha ypaBHutelruoE

EoprueHb H3MeH.sercff c rroMorrlbro rloAeuxHoft ynopKa 12, c,axsaHHoft c

pyxoxmofi [epeKJrrcqenvrfl. pex]rMoB TopMox(eHrln. Ypaeuutenurutfi floprueHb

LrMeer B AucKe ABa orBepcrll{ AJrr coo6uenu.s ropuosHofi KaMepbI (TK) c

KaH€uroM TI{ u craogHofi ocesofi auvrocQepnufi ranal AllaMerpovr 2,8 vru.

Harpyx(eHHyro

'racru rrpaBoro AilcKa 19
oTBepcTlrrr ALraMeTpoM

orBepcrlrr ArraMerpoM rro 7,2 u.vr (nnu 4na
MM). Marucrp€LrrbHar 4raaQparrraa Aenr4T

- rpu
uoz

rrrecrb ornepcrufi

B cpe;4nefi qacrll
(uex.ay ropqonofi
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Mex4y uannofi qacrbK) 14 AByxKaMepHbrM pe3epByapoM pac[oJrox(eH

HI{nneJIb c orBepcrr{eM Ar4aMerpoM 1,3 una.

Mo4epuu3l{poBaHHufi BP483M uueer B ceAne 29 uasxerbr Aorronnpnelruofi
pa3ptAKur KaHaIr AvaMerpolr 0,3 MM, qepe3 Koropbrfi MK nocrorHHo coo6ulena c
rloJlocrblo (fll> sa MaHxeroft AonoJrHlrreJrbnoft paspr4ru. Bepxuutrt pa4ganrHufi
KaHULII rt]TyHxepa cMeIIIeH BnpaBO rIO OTHOTUeHLTTO K efo HIIXHITM .paAkI€UrbHhIM

KaHaJIaM c IIeJIbro lroBbrrrreHr4r qyBcrBzTeJrbHocrr,l BP K orrrycKy r{ ycKopeHr4t
HaqaJIa orrrycKa B xBocroBoft qactlr [oe3Aa.

PacnonoxeHr{e BepxHero paAnurbmoro KaHaJra nJryr{x(epa eudpaHo raK[M
o6pasou, 'rro6rr [pra ABTzoKeHLfiT Marncrp€ursofi ,quaSparrrau B orrrycKHoe
rroJloxeHlre (nnpano), PK, rroJrocrb (fI) (norocrr cJIeBa or 4na$parrr,ru 24
nepeKJrroqarerfl. pex&rMoB ornycra) z MK qepe3 gror KaHEUT n Kanatr. MaMerpoM
0,3 uu coo6qurucr 6rr MexAy co6ofi paHbllre, .reN,I coo6ularcf, PK u 3K uepes
HT,IXHUe paArraJrbHbre KaHarrbr rrJryHxepa.

[efi crnue Bo3AyxopacilpeAenprrerrfi.
3apndxa Ha panHuHHoJn pet cttJ)te. Cxarrrfi Bo3Ayx LI3 TM uocryrlaer B

AByxKaMepnufi pe3epByap. {acrr Bo3Ayxa arepe3 Qunrrp 34, orrepcrue 1,3 nmr u
o6parnrrfi -unu" 7 npb*o4"t " 3P. Bpervrx 3apfl.ilKr4 3P c 0 Ao 5 rrc/cu2
cocraBnrer 4-415 Mr,rH. gact Bo3Ayxa locryrraer B MK, BbI3bIBEtfl uporu6
Marr4crpaJmnofi 4uaQpanvrsr 18 BrrpaBo .qo yropa ropuonofi qacrllo .{Hcra 19 s
ceAno 20 4uaQpanrarr repeKJrrcqareJur pe)KIrMoB orrycKa. flpzr eroM ABa

orBepcrr,r-f, AuaMerpoM no 1 urrl B xBocroBr,rKe JreBoro ALIcKa 27 coritaIyr to
cerreHprro c ruecrbro orBepcrr{flMvr AuavrerpoM to 2 MM B ceAJIe il9 uanxerrt
AorronHrrremnoft pa3ptAKI,I.

gepes grtr orBepcrr4f, Bo3Ayx us MK rocrynaer B IroJlocrr <fll.>> (cneaa or
MaHx(erbr 17 AorroJrHlrrelrnofi paspflAKvr) ra .qanee qepe3 ocesofi u nepxHuft
paAr{iurbHsrfi ranalbr nJryHxepa - B rroJrocu <II>> (cnpara or 4uaQparus 24

rrepeKJlroqarenr pex[MoB orrrycrca), orKyAa rrepe3 HmKHI4e pal^vraJrbnEle KaHarIbI

rrnyHxepa - B 3K. Bosayx kr3 3K no,qxoAr,rr noA MaHx(eTy, )KecrKo 3aKperneHrrylo

Ha crepxHe KJra[aHa 16 MflrKocrn, a Bo3Ayx rI3 MK uepee ralu6poBaHHoe
orBepcrr{e Ar,raMerpou 0,9 MM B KaHErJre KJranaHa MiIrKocrI,I - rto.{ TopuoByro qacrb

KJIATIAHA.

flpn 4au onavr Bo3Ayxa s 3K oKono 3,0 - 3,5 xrc/cu2 KJIaTIaH MtrKocrl4
noAHlrMaercr, [peoAoireBat ycwure cnoefi ilpy)KLrHbr, n or4pbrnaer [poxoA
Bo3Ayxa IEs MK s 3K BropbIM rryreM, ycKoptu 3aptAKy nocleAsefi.

floa aeficrBueM Bo3Ayxa Lrs 3K u yawnvt orrlycKHofi npyxllnu 4 rnannrrft
noprneub 2 zauumaer rpafiHee JreBoe (otnycrnoe) noloxeHl,Ie, [pI,I KoropoM

Bo3Ayx Es 3K HaqHer rrepereKat s PK qepe3 orBepcrl4e ArlaMerFx>nn 0,5 MM B

Kopnyce 37 rnasnofi qacru. flo ranary PK Bo3Ap( rpoxoAur B Maryrcrp€InbHylo
qacrb u qepe3 orBepcrue AuaMerporrr 0,6 MM B ceAJIe 20 no.u<oAtrr K.uuaQparue

24 [epeKrrroqareJrr pe]Kr4MoB orrrycKa, nos4eficrnyr Ha Hee rro rconrqenofi
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nJIoIrIaAIr, 6omuefi, ueu rrJrorrlaAb, Ha Koropyro Bo3Aeftcrnyer Bo3Ayx lr3 nonocrn
(fb).

IIpu garrrennu co cropoHrr PK Ha 4ua$parMy 24 lollrrlte 2,5 - 3,5 rcrc/u,r2,
nocneAH.f,t oTxLIMaeTct or ceAJIa 20 nupano, oTKpbrBa.f, TeM caMbrM nropofi rryTb
3apf,AKI4 PK rs rIoJIocrI{ <<II> (us MK) qepee orBepcrr4e Ar4aMerlrou 0,6 uru.
3apr4xa PK c 0 ao 5 rrc/cu'Ha paBHLTHHoM pexfl.rMe rrpoucxoAr4T 3a EpeMrr 3 -3,5
MLIH.

3apndxu Ha zopuoM peilct&te. Ha ropnoM pelKrrMe Bo3Ayx PI( ne Moxer
orxarb 4naQpanvry 24, rarc KaK ycr{Jrr{e pex}rMHbrx rrpyxlar Ha Hee cocrawue't 7,5
rrc/cnr'. llosronay 3apf,AKa PK Ha ropHoM pe)KuMe ocyqecrBrflercfl, TOJrbKo oAHlrM
nyreM - rlepe3 orBqpcrr{e AhaMerpona 0,5 MM B Koplyce rnasHofi rraclr.r.

Bpervrx sapflAKH PK c 0 ao 5 rcc/cu2 Ha ropHoM pe)KLrMe cocraB.rHer 4 - 4,5
MLIH.

flpn nupaBHrIBaHI,ILI AaBJIeHuit s MK, 3K u PK MarzcrparrbHafl 4uaQparrraa 18

uoA AeficrBueM Bo3BparHofi npyxnHbr BbrrrprMJrtercr B cpeAHee rroJro)KeHve, ilpu
KoropoM ToJIKareJIr 30 yilupaercff B nJryHxep 21 r{ KJrarraH Aorrc)nu}nenrHoft
pa3ptAKr4 32, gsa orBepcrrrfl B xBocroBr4Ke JreBoro At4cKa 3axoArr 3a Manxery
AononHr.rremnofi pa3pfl.{Kr{ 17, xpaimne npaBbre palr4arbubre KaHarrsr rrrynxepa
BbrxoArr Lr3 noJrocru <<fI>>.

Cprlu.. (uoes4Hoe) ronoxeHrre MarrrcrpzurHofi 4na$parur"r flBrrflercfl.
noJro)KeHrreM roToBHocTrlr K TopMox(eHuK). llpu erorr,r MK u 3K coo6r{eHbr Me)r(Ay

co6oft qepe3 rzurz6ponaHHoe orBepcTr4e AuzrMerpou 0,9 MM B KaHane KJralaHa

MflrKocrr{. PK u 3K - qepe3 orBepcrze Ar4aMerpotr,t 0,5 MM B Ha:sHofi qacrv,
rroJrocrb <<lI>> u PK - qepe3 orBepcrr4e AnaMerpolu 0,6 MM B ceAne 4uaQparuru
nepeKJrlorrareJrr pexrdMoB oruycKa. (Ha ropuoM pexzue coo6qemnfl, rIoJIocrH
<II>> z PK ner).

O4nonpeMeHHo c saprgroft [poucxoArrr Lr ornycK TopMo3a, To ecrb
coo6ulenne TI{ qepe: ypaBHr4remnrrfi noprreHb 9 c aruoc$epofi. ,{4r 6onrureft
f,cHocrr{ rrpoqecc orrrycKa Ha pa3Jrr,rqHbrx pexl4Max pa6orn BP paccMorprrM

HH)KE.

Mnzxocma. llpu MeAJTeHHoM cHLDKeH:aLT AaBIreHI,Lf, B TM reunoM Ao 0,3 - 0,4
rcrc/cu2 B Mr4r{yry Bo3Ayx zs PK nepereKaer B 3K, a orryAa B MK 'repes
orBepcrtle AlraMerporra 0,9 MM B KaHaJre KJranaHa MrrrKocrll. flpz orovt AaBneHrIf, B

MK n 3K nrrpaBHlrBarorcr r4 rrporu6a MarprcrpaJlrnofi 4uaQparrvrbl B TopMo3Hoe

nonox(eHrre (nneeo) He npoucxoAklr. KnanaH AorlonHklTenrnofi p,a3pfl4r(H 32

ocTaeTct 3aKpbITbIM.

flpn ua4enprr{ AaBJreHVfl. B TM reuroM Ao 1,0 rrc/ctr,t' n unnyry K yKa3aHHoMy

Bbrrne rryTr{ Ao6arnsercr Bropofi nyrr MrrKocrLI. Bos4yx r.rg 3K tFIe ycneBaer

lepereKarr e MK qepe3 orBepcrne AnaMerpoM 0,9 uu, qro Bbl3bmraer nporn6
Marrlcrpuurnofi 4uaQparrvrrr BJreBo. O4nonpeMeHHo HaquHaK)T rrepeMerqzfibc,

BJreBo roJrKareJrb 30 vr rrJryrr;Kep 21. Tonrarelr [puorKpblBiaer KJIaTIaH

AononHurelrHofi pa3prAKr{ 32 14 Bo3Ayx vr3 3K qepe3 KaHaJIbI IrJrymrepa vr
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rrptrorKpblTblfr KJrarIaH AonoJIHrrtTeJrEHoft pil3pf,AKer nepeTer(aeT B KaHarr

AoronHureJlbHofi pa3ptAKkr (K'ry) u Auree B arMocQepy qepe3 oceBofi KaHaJr

ypaBHr,rTeJrbHoro [opruHr 9.
Ceqenze AIIr. npoxoAf Bo3Ayxa qepe3 KJranaH AorroJrHr4Temnofi pa3pflAKr4

aBToMarI'IqecKLI ApocceJlrapyercf, TaK, rrro reM[ pa3pflp;Ku 3K coorBercrByer
reMrly pa3p{AKIa TM. ,{auenzr B MK Lr 3K 6ucrpo BhrpaBHr{Barorcr u
MalucTpalbH€lt 4naSparrraa 3aI{I4MaeT noe3AHoe rroJro)r(eHlre. Marcrauanlnufi
TeM[ pasp-f,AKu TM, He Bbl3brBaroqnft cpa6arrrnaitre BP na ropMo)Kenvre,3aBvrcurr
or nepenaAa AaBJIeuufi no o6e cropoHbr MaHxerrr 17 gouomrnrenrnofi pa3prAKrr
I{ onpeAellfleTcfl, ycI4JILIeM ee npy}KI4HhI.

TopnotrceHae. flpz urzx(eHr{u AaBnenufl. s TM (v, cle4oBareJrbHo, n MK)
CJTYXEOHOM

4uaQparva

TeMnoM cnyxe6uoro r4rrn gKcrpeHHoro ropMo)KeHr4r (npu
TopMo)Kenun Ha Berr4qr4Hy ne uenee 0,5 rc:c/cu') Manrcrp€rnbnari,
nporu6aerct BneBo u roJlKarenb rroJrHocrbro orKpbrBaer KJrarraH AorronHrrrelrnofi
pa3ptAKI{. flpz oroM Bo3AyruHa{ rroJrocrr <<lI1>> 3a MaHxerofi 4onorururelrnofi
paspsAKu pe3Ko pa3pnKaercr B Kf u Aarree B arr"rocQepy kr TU arepe3

ypaBHllremuuft [oprneHb 9. [auertzeu MK MaHXera AononHr,rrenrnofi
pa3pflAKLI onrorMaercr or ceAJra 29 srer,o, 14 Bo3Ayx krs MK pe3Ko ycrpeMJrrerc.rr B

K,p, e TI{ rI B arMocQep qepe3 ypaBHurenrnrrfi roprueHb. (r{ononHrlreJrbHarr
pirptAKa TM). ,{annexueu Bo3Ayxa vr3 KAP orrycKaercf, Ha ceAno KrrarraH

M.f,rKocru, paso6qax MK u 3K.

a

I

2

1

19

Puc. 15 BP Ne 483 B rIoe3AHoM noJroxeHul{
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Pesroe naAeHrre AaBnoaur B MK Bbr3brBaer 4arsHefiuruft nporn6
MarucrpiulrHoft 4uaQparrubr BJreBo, B p$ynbrare qero xBocroBr4KoM KnarraHa

AorIoJIHrITemnoft pirpf,AKrr orxrrrMaercf, or ceAJra 33 aruocQepnufi xlauan 14,
xoropufi orKpblBaer AononHrErenrnrrfi BbrxoA Bo3Ayxa us MK n aruocfepy qepe3

orBepcrl{e AllaMerpou 0,9 MM B 3arJlylrrKe 13. Terr,rn na1enufl. 4iaBrrenvfl s MK
yBenuqrlBaercfl.,I{ MarrrcrpaJrbHafl 4zaQparrraa BHoBb nporu6aercr BJreBo Ao yilopa
,qr{cKoM 27 s ce4ro MaH)Kerbr AononHurelrnofi piBpsAKLr.

Tar rarc K groMy MoMeHTy ece cso6oAHbre 3rnophr MaH)Kerbr 17 z rnanattoe32
v 14 yrKe nrr6panrr, ro roJrKareJrb Lr nJryHx(ep repeMerrlarbcs. He 6yayr 14.

cJreAoBareJlbHo, Mexly rnyHxepoM t4 JreBbrM ArlcKoM 27 (ceptoM nnyHNepa)
Bo3HHKaer KoJlbqenofi sa:op. 3ro o6ecue.ruBaer HaqaJro r.rHTeHcusHofi pirprAKr,r
3K n ariraoc@epy ( u qacrlrqHo e TI{): qepe3 roprloBbre orBepcrnn gncxa L9,
romqesofi 3€t3op [nynxepa, KJraraH 32 Ao[onHr4remofi pa3p{ltrKrr, K.ry vr

ypaBHuremnsIfi nopureHb, z rop{oBbre orBepcrr{r Az,.cKa 19, roruqenofi 3EBop

TIJIyH)Kepa, KJIanaH 32 AonoJrHrrrelrnoft pa3pfl,lKkr. K,p n ypaBHr4renurrfi
nopureHb, 14 rrapaJrnenbHhrM rryreM - qepe3 aruocQepnrrfi KJrarraH 14. (IIpz
AonoJrHrrremsoft pa3p{AKe TM r,r repBoHarramsofi pa3p{AKe 3K 4arnenze n TII
6y4et ne 6oree 0,3 - 0,4 rcrc/cu', a o6t1ax BeJrlrrrr,rHa AonoJrHrrrenlnofi pa3prAKkl
TM cocraBlrfler 0,4 - 0,45 rrc/cu').

I

$t

Puc.16 BP Ns 483 s rloJloxeHrlrr ropMox(eHlrt

O4HonpeMeHHo c na.{eHr.reM AaBJreHHfl,B 3K naqunaer rloHl{xarbcf, AaBJIeHue B

PK sa ctrer nepereKaHr.rq BosAyxa us PK s 3K qepe3 orBepcrl{e AllaMerpovr 0,5^unt

B Koprryce HasHofi lracryr.flpu na4eHvrr4 1LaBIT:HLTA s 3K Ha-0,4 - 0,5 rrc/cu' (r
PK s gror MoMeHT AaBJreHlre roHrrskrrcfl.tta0,2 - 0,3 xrc/.tt).ou"Hrrfi uoprueHr

uoA AeficrBr{eM AaBnualafl PK naqrEHaer lepeMelrlarbcfl, BlpaBo, flpeoAoreBas

ycxilve npyxranu 4.
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Kor4a ruasHhrfi rloprrleHb upofi4er rtpu6rruzvtreJrbHo 7 uu, oH cEoLtM ArrcKoM
paso6qnr 3K u PK, ropnaosHofi KJrarraH 8 c.f,Aer Ha xBocroBriK ypaBHr4TeJrbHoro
rlopluHt, nepeKpbrBarl ero arruocoepHsrfi ranal, BoceMb orBepcrr4fi no 1,6 uu n
rIoJIoM ruroKe 3 rnaeHoro rropllrHr coBrraAyr c KaHaJrou 3P, a MaH)r(era 6 uoloro
IIIToKa nepeKpoer K,s. llpu gToM Bo3.4ylxHbre .{aBneHuq Ha MaHxery
AonoJlHurenlrrofi pa3ptAKLI BhrpaBH[Barorcr (sa crrer uHTeHcr{BHoro pocra
AaBnelflrrr n Klp) I{ oHa cnoefi rpy}Kl4Hofi npuxnuaercfl K ceAJry, paso6qax 3K or
MK n npeKpalqat AorIoJIHI,IreJIbrryrc pa3prAKy TM. 3K rpoAoJDKaer pir3pfl)Karbcs
B aruocQepy qepe3 TopIIoBbIe orBepcrr{r [paBoro Ar.rcKa MarurcrpanrHofi
4uaQparrrau, rolrqenofi 3a3op Mexqe/ rrrryHx(epoM n JreBbrM Ar{cKoM u
aruoc$epuufi ruranas.

flpu upoAonx(arcu{eMcfl. rroHr4xeHnu Aaunenzfl B 3K .repes aruloc@epHrrfi
KJIanaH 14 masHrrfi [opIxeHE flpoAoJrxaer rrepeMerqarbcr BrpaBo. Tar KaK
ypaBHrlTenrnrrft lloplueHb npn groM ocraerc{ HerroABr,IxHbrM, To MexAy
TopMo3HbrM KrarIaHoM 8 v ero ce1noM (ropqonofi qacrbro rronoro nnora)
Bo3HI4Kaer Konblleeofi ea:op, qepe3 roroprrft Bo3Ayx Hs 3P Haq[Haer [rHTeHcr4BHo
rrepereKarb B ropMo3Hyro KaMepy (TK) 14 r43 Hee - B TU.

flonrruenue AaBrerturr B TI{ 6ucrpbrM reMrrorra (CrauoK AaBJreHvfl) 6y4er
[poAonxarbcf, Ao rex rop, noKa AaBJreHr,re Bo3Ayxa zs TK Ha ypaBHnrenrnrrfi
lopureHB He craner BbIIrre AaBJreHVr Ha Hero pe)KlrMHbrx [py]Kr{H 10 z 11 (n
3aBrrclrMocrpr or pe)KvMa ropMoxeHnfl. - o4uofi nnn AByx), utru upz rrry6oroft
pa3pf,AKe TM (Hanpurraep, npr4 noJrHoM crryxe6uorvr lalrn sKcrpeHHoM
TopMoxenuu), KorAa uasHErfi noprxeHb rrepeMerrlaercs, BrrpaBo Ha rroJrHbrfi csofi
xol, (23 - 24 twr), H c KaHaJroM 3P cosnaAaer oAHo orBepcrrre rroJroro ruroKa

ArraMerpoM 1,7 una. 3ro oreepcrlre BMecre c MaHx(erofi 5 Ha [oJIoM ruroKe
Ha3brBaror 3aMeAnureJreM HanoJrHeHlrr TII vru 3aMeAJrrrreJreM TopMo)KeHr4lr.

3anaeAnntenr ropMoxeHus yBeruqnBaer BpeMr HanoJrHeHr{r TII B ronosHofi
qacrla [oe3Aa, qeM o6ecnequBaerc.n rrJraBHocrb ropMoxeH]It.

,{eficrnue BP o.uunaKoBo rrpu cny)Ke6norvr r.r 3KcrpeHHoM TopMoxeuun, c roir
Jrrrrrrb paenuqefi, qro B rrocJreAHeM cJryr{ae pa3pflArca MK n 3K rpoucxoArrr Ao
rryJrr.

Ilepupotruu flocre rpefparqenurr prBprAKr4 TM vepe KpaH MarrrllHrrcra
prrpsAKa 3K s arrvrocSepy rpoAonx(aercr qepe3 arr"rocQepHrrft r.nanas 14 Ao rex
rop, noKa AaBrrenne B Hefi He ypaBHrrercfl. c AaBneHr{eM TM. MarLrcrpaJrblaas,

4uaQparnra npv oroM 3aHr,rMaer cpeAHee noJrox(eHne (noro)KeHve ueperpuuu) u
aruocQepnuft KJrarraH 3aKpbrBaercr. K-nanan AorroJrHrrTemnofr pa3p.flAKpl rrpvI

9TOM OCTaeTCfl npr,roTKpErrbrM.

flpu uepereKaHlrr4 Bo3Ayxa us 3P s TU pacrer AaBneHI{e pr s TK. KorAa

AaBneHrre B nefi craHer Bbrrrre, qeM ycnnve pexoIMHbIX IlpyxltH Ha

ypaBHlrrenrnrrfi loprueHb, nocJreAHuit l;.a'runaer rrepeMelrlarbcf, BnpaBo, c)K]IMaf,

rrpylrrrHhr. IIp" gToM HaqnHaer yMeHbrrrarbct ronrqesofi 3atop Me)KA)i
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TopMo3HbrM KJIaTIaHoM kr ero ceAnoM B [onHoM IrrroKe. CneAoBareJIbHo,
yMeHbllraerct Lr reMrr nepeTeKaHllf, Bo3Ayxa LI3 3P B TII. flpn nocaAKe
TopMo3Horo KJIarIaHa Ha ceAno TK oKa:|brBaercr r,r3oJrrpoBaHHofi or 3P, n B TII
ycraHaBJruBaercfl onpeAeJreHHoe AaBJreHUe, KOTOpOe 3aBr4clrr or BeJrr{rrlrHbr
cHI'IXOHI{rI AaBJIeHI4f, s TM u ycraHoBneHHoro na BP pexo4Ma ropMoxeHr{r.

9eu clIJIbHee AaBJIeHI{e pexfl{MHbrx npyxr4H 10 14 11 Ha ypaBHurenrnrrft
nopureHb, TeM npu 6om[reM AaBJIeHLIT4 Bo3Ayxa e TK oH HaqHer ABrDKeHrre B
rloJloxeurrr,l nepeKpBrrrru. floerorvry AJr-f, rroJr]n{eHrrfl pa:rnurrHbrK pe)KrrMoB
TopMoxeHur (nopolKHero, cpeAHero u rpyxeHoro) uanaeHrrror ycr{n}re pexcr{MHbrx
rIpylKI4H 10 u 11 na ypaBHl{renrnnrfi loprueHb. 3ro Aocrr4raerc-fl r.r3MeHeur{eM
nono)KeHut pyKoflTKlr nepeKJrroqaTelr pexr4MoB TopMo)KeHrryr.

Ypanuzrearnrrfi noplueHb B roJroxe:akrn nepergbrrrn rroAAepxuBaer B TII
olpeAeJleHHoe ycraHoBJIeHHoe AaBJreHre. Tarc, Ha4pr4Mep, rrpv yreqKax cxarofo
Bo3Ayxa us TI{, noHlDKaerc{ AaBJIeHrre u s TK. IIol leficrBrreM pe)KLTMHbD(

rIpyxI4H ypaBHurenrnrrft nopureHb nepeMecrr4Tc. BJreBo, orrKrMa.s or ce4rra
TopMo3Hofi ruanaH 8,. vro [pI,IBeAer K rro.flBJleHr4rc KoJrbrleBoro 3a3opa Mex(Ay
TopMo3HbIM KJIanaH M r,r roprlonofr qacrbro rronoro rr]ToKa. flpu srou Bo3Ayx H3

3P uepes orKphrBllruitcs. TopMo3Hofi xn aH HaqHer nepereKarr n TK, a r.r3 Hee B
TI{. Ilptt rrpeBblruerrnur AaBnelartlr^ Bo3Ayxa r TK ycprrtrfl. pe)Kr.rMHrtrx rpy)KrrH,
ypaBHkITenrnrrft uoplreHb nepeMeulaercr BrrpaBo vr ropvrornofi KJranaH

3aKpoercs. 3P rrepe3 o6parnufi KJranaH 7 nononn-f,ercg zg TM.
BP Ns 483 B rloJloxeuvru neperqpbrruLr 3arrvrqeH or caMonpo[3BoJrbHoro

orrrycKa Ha paBHuHHoM pe)KrrMe rrprr He3HarrlrreJrbHorra (ne 6oree 0r3 rrc/crra2)
caMorIpon3BoJIbHoM noBbrrrreHr{r{ AaBneHHr B TM. flpn gToM Mafl,rcrp€urbHtrfl

4r,raQparrraa nporHercfl B cTopoHy KpbrrrrKr,r lr Hr.Dr(Hr{fi npanrrfi paA}rurlrbHrrfi ranan
rlJryl{x(epa BbrABr{Hercr B noJrocrb ((lI). Bos4x r,rg PK HarrHer rrepereKarr r 3Ko

rrepeMerrlat
llpu eroM

MafI{cTp€ubrryro 4uaQparrrry B CpeAHee [oJro]Kerrve.
BO3MO}KHO HC3HAqUTCJIbHOE noHl,rxeHl{e AaBrrelans, B :tII. oAHaKo

noJIHOTO OTnyCKa He [pOr43Or4AeT.

Oruycx Ha ropHoM pexrrMe. Oco6ennocrbro groro pelr[Ma .f,Brflerc.fi

Bo3Mo)r(Hocrb rroJD renufl, cry[eHrraroro orrrycrca. Ha ropHoM pexrrMe 4raQpanvra
24 rtparcruqecKlr BcerAa nprDKara npy)KrrHaM[ K cBoeMy ceAJry 20, nocroJrbKy
ycunue [py]KrrH cocraBnf,er 7,5 rrc/cu'. floerorvry coo6qenzr PK u noJrocru <<fb>

HET.

flpz noebrrrreHnkr Aaw[renkrfl. n TM MarLrcrpzurbnas. gnaSparvra rrporudaercfl. n3

rroJrolr(eHr{r nepe4pbrrrm B cropouy KpbrruKr,r u rcpaitnne pa4uarrbHbre KaHaJIbI

flJryHxepa BbrxoArr B rroJrocrb (lb). Krauan AofloJrHrrremnoft pa3prAKu 32

3aKpbrBaerc.r. flpu oroM ycraHaBnuBaercs, coo6qeru{e Me)KAy PK u 3K. .{ameHue
n 3K 6yaer noBbrruarbcr 3a cqer nocryflnelaur Bo3Ayxa ug TM.

floa AeficrBr.reM AaBnelaufl, 3K rnasHufi uopruenv 2 HaqHer trepeMeularbc .

BJreBo, yMeHbrrrar o6reu PK n, cneAoBareJrbHo, rloBbllrra.a s Hefi AaBneHrre. flp"
groM TopMo3Hofi rnanan 8 orxo4nr or xBocroBrKa ypaBHureJlbHoro noplrrHrl rI
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rlepe3 oceBofr KaH€LJr nocJreAHero Bo3Ayx rls TII HaqHer BbrxoAHTb B arMocQepy.
!.nfl non)HeHllt IroJIHoro orrrycKa Ha ropHoM pe)Kr4Me ueo6xo4nuo, qro6rr
rnasHrrft lloplueHb rlepeMecrprlrcfl BJreBo Ao y[opa B KpbrrrrKy 1. C grofi qenbro
AaBJIeH-rIe s 3K AonxHo 6utr yBerr{qeHo Ao AaBJreHLrs. r PK, To ecrb xa 0,2 - 0,3,)
Krc/cM- HHXe [epBoHaqaJrbHoro 3aprAHoro.

Ecttv x(e AaBneHI4e B 3K 6y4er rroBbrrrreHo Ha MeHbrrryro Bennquny, To rrprr
BbIpaBHlrBaHuH AasreHllfi B 3K u PK rraeHrrfi [oprxeHb oclaHoBrlrcr B

rlpoMe)KyrotllroM rloJloxeHrtvr., He AoftAs Ao Kpbrr[rcn. Tar KaK npn or4pbrroM
oceBoM KaHarIe ypaBHI,ITeJIbHoro noprrrHf AaBneHr4e s TK z s TII rroHlDr€lrorcs., To
uo4 4eficrBlleM pexl{MHhrx npyxr4H 10 ra 11 ypannzrelrnrrfi ropnleHb HarrHer
nepeMelrlutbc , BJIeBo u cBoLIM xBocroBrrKoM ynperc.n B ropuosuofi KJralaH,
rpe4palqail pa3pflAr{y TII B arvrocQepy. flpu nocJreAyrou{eM qacrlrqHoM
rroBbIIrIeHI{}I AaBneHIrn B TM Ha coorBercrByroqyrc Benuqr,rHy [oHLt3r,rrct
AaBneune B TII.

Tarnrr,r o6pa:ona, Ha ropHoM pe)KlrMe orrrycK rroJrfraercr B p$yJrbrare
BoccraHoBJIeHI4{ AaBJIeHlr.a n TM. flpu cryueHrraroM rroBLrrrreHr{}r Aannenzs s TM
I,IMeer Mecro cryrleruarufi ornycr. Tar KaK TeMrr rroBbrrrreH[rr AaBneHuA B TM s
roJroBe cocraBa BbIrrIe, rIeM B xBocre, To I4 orrrycK rolonnofi sacru rloJrfraerct
paHbrue.

Ornycrc Ha paBHrrHHoM pe?K[Me. Xaparrep orrrycKa Ha paBHr,rHrroM pexr,rMe
oxpeAenrercr reMrroM rroBhrrrreHr4r AaBnelnLrs. s TM. B sasncr4Moc'rrd or sroro
BO3MOXHO yCKOpeHHOe U 3aMeAneHHOe [pOTeKaHUe npoqecoa OrrD/CKa.

flpu rvre4reHHoM rIoBbIIIreHLril AaBrreHuA B TM s xBocre noe3Aa Marr4crp€urbHaJr

4zaSpanraa uporu6aercr B cropoHy KpbrruKrr Ao rex nop, rroKa nzxnzfi npanrrfi
paauatrcnu;it KaHair nJrymrepa 2I He BbrABr{Herc.n B rroJrocrb (II>. Krauan
AorroirHrrrelrHofi pinprAKrr 3aKpbrBaercr. Tar KaK npu gToM orTBepcrr{f, B

xBocroBr4Ke JreBoro Ar{cKa 27 eqe nepeKpbrrbr uanxerofi Aorro'JrHr4TenrHoft
pa3pf,AKu, ro coo6qeHlrr PK ra 3K ne ycraHaBnnBaercfl. Boa4yx ns F'K HaqlrHaer
rrepereKarr n 3K. flpn srou ruasnrrfi roprneHb Haqner flepeMerqar.bc-f, BJreBo H

TopMo3Hoft rnaraH orxoArrr or xBocroBr,rKa ypaBHr{TeJrbHoro noprrrHrr. Boe4yx ns

TI{ nauzHaer BbrxoAlrrb n anvrocQepy qepeg oceeofi Kauzrrr AlraMerpou 2,8 uu
ypaBHlrTeJrbHoro noplxHt.

fraeHrrfi [oprreHb, rrepeMelrlarcb B orrrycKHoe rroJlo)KeHue, BblTecH.fler

Bo3Ayx H3 PK s noJlocrb (fI), a vrs Hee - B 3K, To ecrb AaBJIeHI4e B 3K
noBrrrrraerc.n, a B PK yMeHbrxaerc.fl- CregonareJlblro, rnanuurft [oprueHb

ABr,rraerc{ ro ylopa B KpbrruKy 1 6es ocraHoBKr4, a, 3na'tvIr, u TI{ HerlpephrBHo

pEBpDKaeTC.fl B arnrocQepy or MaKcLIMEUIbHofo AaBneHIu Ao rryff.
Taruu o6pasorr,r, B xBocre cocraBa rrpor4cxoA[T yctcopennrrft orrrycK, npl4

KoropoM masHrrfi noprueHb nepeMerqaercs, B orrrycKHoe rloJror(eHr.Ie 3a cqer
oAHoBpeMeHHoro rroBbrrrreHvrs. AaBneHns s 3K I{ yMeHbluenvrvr ero e PlC.

flpu 6ucrponr reMrre rroBbrrrleHzf, .UaBJreHI{f, B TM B roJIoBe rloe3Aa

Marr.rcrpzurbHat 4ua@parnra nporu6aerc . BrpaBo Ao yuopa AucKoM 19 s ceAro 20.
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Krauas AonoJrHlrremHofi pa3pf,AKr4 3aKpbrBaercfl. Boe4yx I,I3 PK qepee ABa
orBepcrr.rf, ALraMeTpoM rro 1 rvrrvr B xBocToBnKe JreBoro Ar,rcKa 27 u ocesofi n
paAl,I€ulbHrrfi nananbl rrJryHxepa 2l [epereKaer B uoJrocru <<fI>>, a lag Hee - s 3K.
Pocr AaBneHI{f, s 3K BhI3bIBaer [epeMerrleHrire rJraBHoro [opruus E orrrycKHoe
noJroxeHrle n. cneAoBareJrbHo, onopoxH€Hr,re TII B arrvroc$epy.
B noJIocrI,I (fI> ycraHaBnkrBaercfl, rroBbrrrreHHoe Mandcrp€rJrbnoe AaBJreHrre,
Koropoe lpe[srcrByer nocryrrJreHr{ro B Hee Bo34yxa us PK, [ogroMy s rorosHofi
qacrl,I [oe3Aa AaBneHue e PK [paKTuqecKlr He rra{aer, a orrrycK rrpoucxoArrr
3aMeAJreHHo roJrbKo 3a cqer pocra AaBneHH.s a 3K (ur PK).

Tarrau o6pasou, orrrycK B roJroBe cocraBa HarruHaercr paHblrre, Ho rrporeKaer
oH MeAneHHo, a B xBocre cocraBa Haqr4Haerct rro3xe, Ho rrporeKarb on 6yAer
6rrcrpee. 3a cqer groro Ha paBHnHHoM pexsrMe npoLrcxoAzr BbIpaBHnBaHHe

BpeMeHlr oTTeKa rro AJrr4He noe3Aa.

CreAoeareJrbHo, Ha paBHLTHHoM pexrlMe Bo3Mo)KeH ToJrbKo nonnrlfi orreK, AJrf,

rroJrfreHr{f, Koroporo AocraroqHo rroBbrcrrrb raBneHue s TM tta 0r2 - 0,3 rrc/cu2
u 6olee B 3aBurclrMocrr,r or BeJruqr,rHbr cHlaxeHaf, AaBlreHlas. B TM rrpu
TOpMOXeH14rr.

Orrrycr Ha paBHr4HHoM pexr{Me nocre eKcmpeHwozo moprtJoJtceHun

nporeKaer lroqrr{ aHarromrrHo, Ho AoJrbrue, TaK KaK rIpLI groM 6sna Hpo}r3Be.qeHa

rorHas pzr:pflAKa TM, PK u 3K. B o6rqeu cJrfrae paBHI4HHhIfi pexrau orreKa
ycraHaBnhrBaeTcfl, IIpu cneAoBalclinvr [oe3Aa Ha ]nracrKe c yKJIoHaMI4 Ao 0,018,
ropnrrfi pexr4M - upLr cneAoBaHr{}I noe3Aa Ha yr{acrKe c yKJIoHaMkI 6onee 0,018.
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8. hsyveHlte ropMo3Horo qltnl,tHApa 5076 (Tq)

Topnaosnofi quJrLrHAp ("r. pnc.17) rpeAHa3HatreH N:.l-.
noreHrlr4€rrrrnofi gHeprr4Lr c)Karoro Bo3AJrxa, rrocryrrarlulero B

loprrlHeM, B MexaHr4rrecKoe ycunve Ha rrrToKe, IlepeAarorleect
pbrqaroB Ha TopMo3Hbre KonoAKr4 JIoKoMoTr4Ba.

rpeBpaqelIu'i
TIOJIOCTb HA.II

qepe3 clrcTeMy

TT

?4

tg

tc 17 t6

Pzc.17. TopuosHofi qunkrHAp Ns 507E

I- sannss. KpFrrnKa; 2- upoxna4xa;3- Manxera; 4- cuatoqnoe KonbIIo;
5- pasxuuuoe Konbrlo; 6- rcopuyc;7-nepegysz. KpbImKa; 8- oruycrcrurrppvmai

9- (fr,rnrrp, 10- urue3arqr.rrHarr unir6a; I 1- nanzr; 12- nutxa;
13- rmor; 14-yuopuoe Konbrlo; 15-crouopusfr 6onr; 16- rocrrurmonsrfi 6ont;

l7- cronopnoe Kon6rlo; 18- npo6xa: 19-noprleHb; 20- uaneq; 21- rpy6a

Toprraosnofi rlr,rJrr4HAp rrpeAHa3HaqeH Nrs, npeBpalqenufl, troreHlluuulbHofi
gHepfI4I{ C)KaTO|O BO3AyXa, [OCTynarcqero B TTOJIOCTb HaA IlOpIIrHeM, B

MexaHr4rrecKoe ycvrrrve Ha rrrToKe, [epeAarouleecf, qepes cI4cTeMy pblqaroB Ha

TOpMO3Hbre KOJTOAKH JTOKOMOTUIBa.

B uyrynHoM Kopuyce 6, ropqrr Koroporo 3aKpbrrbl 3aAHeft KpbIruKofi I c

npoKJraAKoit 2 u uepe4nefi KphrrxKoft 7, ycrauoBJleH rlop[reHb 19, coe4uHennrrfi c
rpy6ofi 2I 14 rrrroKoM 13 rpu rroMorqu rraJrbrla 20. Cronopnoe KoJIbIIo 17

npeAoxparuer nurJrerl or srruaAaHur. B rtpororlKax [oplrrHf, ycraHoBneHbl

ylnorHrroqa"s pe3lrHoBuur MaHXera 3 kr cMa3oqHoe eofiro.rHoe KonbIIo 4,

npl4xerMaeMoe K BHyrpenHefi nonepxHocrrr Koplyca pa3)KTIMHrIM KoJIbIIorvr 5. flpr,t
oTcyrcrBhrLt AaBrreHr4f, Bo3Ayxa B TopMo3HoM IILtJIzH.{pe [ppKllna 8 yAep]KuBaer

loprxeHb n xpaftneM JreBoM rroJro)KeHlrlr, KpoMe roro nprl ornycKe ropMo3oB

rrpyxllHa o6ecue.ruBaer Bo3Bpar rroprnHrr r,r pbrqa)Knofi nepe4acv B rlcxolHoe
TIOJIO)KCHIIC.
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I ABa ipranrrpa 9 npe4oxpaHtror or 3arpf,3HeHr{f, BrryTpenHroro rroBepxHocrb
TopMo3lroro qLilII4HApa npv ABuxeHrru uopruHr, oco6enuo npra rrepeMelqeHlrz ero

i BJIeBo, KorAa qepB rfunrry rponcxoArar roAcoc Bo3Ayxa; per,ruoBarr
nhrne3arrlurKas. mafida 10, y4epxr{BaeMaf, yropHbrM KoJrbrIoM 14, ;rnnorr{rrer
TopMo3Hoft qrrrlHnp npn [cxo.qHoM [oJroxeHr,ru nopmnr.

,,

I'
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9. hayveHue nHeBMarnqecKoro BbtKnrcrtarene ynpaBrexun IIBY-
2 (nBy)

flnesNaaru'recnvrir BhlKJlrorrarenb yrrpaBJreHr{{ IIBy-2 [peAHa3HarreH Arrs,
aBTOMaTIIqeCKOTO 3aMhIKaHIIff LI pa3MhIK AIfIUI rlerrr4 ynpaBJreH Es B 3ABnCIIMOCTI{ OT
AaBneHr,rrr cxaroro Bo3Ayxa B Marr.rcrpaJruIJa roropofi oH pac[oJro)KeH.

Brrrnroqareru ynpaBJleHlrr IIBy pa3nlrqHhrx rIHAeKcoB nMeror ro )Ke
HEBHarIeHrIe, rrro z ABY.

Brrrrro'{areJlb yrIpaBJIeHI4{ IIBy-2 ycraHaBirr4Baerct Ha orBoAe TM u cocror.rr
(crr,r. puc.18) zs rgbrrrrKr 1, xoprryca 4 nnpo6xn 9.

Pnc. 1 8. fftresMarr.rqecKufi errKrroqareJrb ynpaBneH us II;r*Y -2

B ropnyce HaxoAI{Tcr rop[enr 3 co rrrroKorvr 13, roroprrfi nepeMerqaercs, B

HarlpaBJl{rcUefi BTyJIKe 5. flopruenr 3 )rrJrorHeH pe:r,rnonofi uanxerofi 2 u
Ha{py)KeH npyxuHofi 10. Ha rrrroKe 13 HaxoAnrc.s ruJrb3a 11 c ronrqenofi
ranasxofi kr nJracrMaccosrrfi nouoporHrrfi pbrqal t4. B 6orosrx [p]rJrr4Bax
Koprryca ycraHoBneHbr ABa ruaprlKoBhrx crorropa, cocroflrrlr4x r43 rrrapnKoB 12,
roJrKareJleit T u rpyxl4H 8 c peryrupoBoqHbrMu rafirauu 7. KosraKrHzrf, rpynna
IIBy 3aKpbrra npo3paqHbrM Koxyxorvr 19 rr BKJrroqaer s ce6s KoHTaKTHufi prrvar
17 c potuKoM r4 3axuMbr 16 ra 18.

HenoAnzxHrrfi KoHTaKT <<a>> ycraHoBJreH Ha v3orrflqlroHnofi KoJroAKe 15 n
coeAr{HeH c 3axLrMoM 18, a no4nuxnuft KoHTaKT (6), ycraHoBJrennrrfi Ha

KoHTaKTHoM pbrqare 17 coe4HHeH c 3znrr{Mona 16.

38

5
4
3
2

I



AsroNlarliqecKl{e BhlKJrror{arenn IIBy BbrrrycKarorcf, AByx rtrrroB:
BKrloqarcqero LI BblKJlloqarcqero, orJrr4rraror\uecfl, pacnonoxeHueM frbrqara 14.B
npu6opax BbIKrIIoqaIouIero rrrrra (Haupuuep, [IBY-4) prruar 14 pa:neprryr Ha
180o (rocrul KpoMKa phlqara nnu:y). Brrrurc.rareJrLt yupaBJreHur IIBV-2 nfBY-7
orJrr,rqarorcs pirMepaMr,r npo6ru 9 (y IIBV-7 osaropove).

Cxeua pa6orrr IIBy-2 roKa3ana napuc. 19.

Pnc. 19. Cxerua pa6oru IIBY-2

flpn rroBbrrxeHllu AaBJre:a:zfl. B TM Ao 4,5...4,8 xrc/cu2 rToprrreHb 3,

rrpeoAoJreBair co[porlrBJreHlre [py)Kr{Hu 10 r,r neBoro urapuKa 12, uepeueulaercf,
BBepx Ao 3a[aAanvrr, lpaBoro ruaplrKa 12 B KoJrbrleByro KaHaBKy rrIJIb3bI 11.

flonnrrfi xoA rropruH;r co ruroKoM cocraBJr.rrer 5-6 urra. flpu eroM prlqar 14,
rroBopaquBaflcb Ha rrrroKe 13, ocno6ox4aer ponuK KoHTaKTHoro pblqara 17,
r<oroprrfi noA AeficrBlreM cnoefi [py)Kr4Hbr o6ecneqzBaer 3aMhIKaHI4e KoHTaKToB
(a> z <<6>>. I-leub ynpaBnenvfls HarrpuMep, gneKTpr.rrrecKoro ropMo3a, oK€I3blBaerct

sKnroqeHHoft.
flpn rroHrDI(eHI4Il AaBJreHLrfl. B TM Ao 2,7...2,9rcrc1q,t2 npyxrlHa 10,

npeoAoJreB€ul ycrrnl4e rrpaBoro Hapr{Ka 12, ueper"reuaer rlopureHb 3 co urtoxorra 13
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BHH3 Ao 3anaAanna JIeBoro InaprrKa 12 s romrleByro KaHaBKy Ha rurJrb3e 11. flpu
[epeMelqeHwr IrIToKa 13 BHu3 IrpoucxoAr4T [oBopor phrqara 14, roroprrfi
eoa4eficrByer Ha poJIlrK KoHTaKTHoro pbrqara 17. Ilocneqnutrt, noBopaqnBaflcb
BoKpyr cnoefi ocu, ptl3MhlKaer KoHTaKTbI <<a>> u <<6>>, paspbrBar greKTplnecKyr)
Ilerrb ylrpaBJreHr,rf, .

Perynupoera AaBnenr4fl Ha 3aMbrKaHpre ur pa3MbrKaHue KoHTaKToB
ocylqecrBfferct I43MeHeHI{eM 3arrxffiri npyxr,rH 8 perynnpoBoqHbrMnratrtrcauu 6.
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10. hayrenre KranaHa MaKclrManbHoro gaBreH]rf, 3MIl (3MA)

Klauan MaKcldMiulbHoro AaBneH[r rrpeAHa3HarreH rnf, orpaHr4qeuusAaBJregr{rl
Bo3A)rxa, [ocryrlaloqero I43 IrllTarelrnofi Man4crp€ullr B Marl{crpanb aBToMarvKH.
Pa6oraer oH cneAyroql{M o6pasorvr. KorAa AaBJreHr4e 3a KJrarraHoM Hrrx(e 0,6-0,65
MfIa (6-6,5 rrc/crvr') utm 0,37-0,4 MlIa( 3,7-4 rcrc/crvr2) uo4 4eficrBlreM ilaBngg1ufl
rpyxfl'IHhr 7 (cll. puc. 20) ropureHb 4 sanuruaer rqpafiHee BepxHee roJroxeqr{e r4

orxr.IMaer KJIaTIaH 2 or ce4na Ao ylopa B xBocroBr{K KpbrruKkr, rrpr4 oroM Bo3Ayx
r,r3 rrlrrarelruofi Maflrcrp€lJrrlr rrocrynaer B rpy6onpoBoA aBTOM AT:fI:(olT.

P nc . 20 .KlarraH MaKcr4 M€rJrbHoro AaBnelrrilr- 3 MA.

Kar ronrKo AaBJIeHI{e Bo3Ayxa Ha uoprueur 4 craHer HecKoJrbKo 6onuue
ycrllrufl,, Ha Koropoe orperyJrlrpoBaHa rrpyxfl,rHa 6, uoprueur 4 orrycrvrrcr, BHrr3, H
KJIa[aH 2 ct4er Ha cBoe ceAJro, rpe{parLrs coo6qeHr{e IIM c rpy6onpoBoAoM
ABTOMATI{KI4.

[na peryrupoBl(I{ KJIanaHa neo6xognMo cHrrb rrpeAoxpaHnrenrnrrfi KonlaqoK
8 n 3artrryrb ulru ornycrr,rrb perynuposo.rHrrfi BHHT 7 Ao noJrfreHr{{
u e o6xo gzMoro AaBIrelavrfl . Bo3Ayl€ 3 a KJr arraH oM.
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11. hsysenne pene AaBneHnn 404 (PA)

Pene AaBneHr4rI 404 uclonb3yror B KaqecrBe AoloJrHr{TenbHofo
Bo3AyxopacnpeAenr4TeIrfl. (nonropuretx), Iro3Bonrroqero ycKopr4rb HanoJrHeHr4e
TOpMO3HbTX ULrirLrHApoB c)r(aTbrM Bo3AyxoM.

Pene (pzc. 2I) cocrollr u3 Kopryca 3 c rcpuumofi I u rplrBanoqHoro
KpoHrrrrefiia 6.

1 
-rpumra;2-gna$parMa; 

3 - ropnyc; 4-nunycxnoft KrranaH; 5 - nnrarenrnrfr
KJrarraH; 6 - rpoHrurefin

Bnyrpn Koplyca pa3MelrleHrr 4raaQparMa 2 c nrruycKHbrM KJrarraHoM 4, cegto,
urErarelrnrrfi KJIaITaH 5, lpyxr{Ha u rloKonb c peeuuonofi prasxerofi. Ha
rpouureftHe LIMeIorct rpu orBoAa Anr, loAcoeAr{neHufi K TopMo3HhrM
III4II4HApaM, Bo3AyxopacnpeAenr4TeJrro krnurarelrbHbrM pe3epByaparra fltr.

flprl cpa6arbrBaHkrLr ocHoBHoro Bo3Ayxopac[peAeJrr{TeJrr Bo3Ayx trocryraer B

pa6o.ryro KaMepy, nos4eficrByer Ha 4zaQparrr,ry, Koropar upolu6aerca u
orllelMaer KJIaIraH. flzrarenrHrre p$epByaphr coeAurHrrrorcr c ropMo3HhrMz
IIrrJrI{HApaM u, v npokrcxoAr4T TopMoxeuue. flpu orrrycKe Bo3AyxopacnpeAenrareJrb
BblrlycKaer Bo3Ayx nz pa6ouefi rauephr rloBTopr4Terr\ 4uaQparrr,ra eurrndaercfl, u

Puc.21. Pene lasrenus 404
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coo6qaer ropMo3Hble qunl,IHApbr c anr,rocQepofi qepe3 qenrpalrnrrfi KaHaJr

KJIATIAHA.

,{aenenue n pa6ouefi KaMepe (ua4 araaSpanr,rofi) BcerAa HecKoJrbKo Bbrrrre, qeM
B TopMo3Hhrx rII4JII4rIApax (uoa 4naQparnrofi). flpn reM, gra pa3Hocrb 6y4er rerra

efi rauepe. HaupuMep, npu Aa*rrenuu B

TopMo3Hbrx 
^rILtJIr,rHApax 

cocranur 0,7
e 3,5 rcclcvt', B rlr4JruHApax 6yyer 3,4

Pele AaBJIeHI{;I 404 usroroBJltlor c H3MeHeHHbrM pa3rpy3oqHbrM KJra[aHoM,
pEl3Hocrb AasreHuft B TopMo3HbIx qLIJu4HApax u pa6ouefi rauepe He rrpeBbrrrraer
0,1 rcrc/cu2.

B srcunyarar\nn peJle-rloBropprrerrn pa6oraror yAoBnerBopureJrrno. O4Haro
npu nepenaAax reMneparyprr u 6oruuofi sraxHocru Bo3Ap(a 6rrearor cJrfrau
3aMep3aHvIs,, vI peJle ne cpa6arbrBaer Ha ornycr<. tlro6rr uo4o6nor"o rns6exarr
peKoMeHAyeTcf rrocTotHHo H TrrlareJrbHo npoAyBaTb [HeBMaTr{qecKue cerr{
9JreKTpOnOe3Aa.
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12. hayuenne KnanaHa eneKTponHeBMarnqecKoro KIIO-99
(KeE)

Snerrpo6noKlrpoBoqHrrfi KrraraH KnO-99
rlHeBMarwrecrcofi 14 oneKTplr.recrofi .racrefi .

(Pnc. 22) cocror{r

Puc. 22. KnanaH oneKTporHeBMarrqecraft K[IS- 99.

3lexrpuuecKat qacrb npeAcraBJuer co6ofi DneKTpolHeBMarr.rrrecnufi BeHTLrJrb

8, analoruqurrfi tto KoHcrpyKrlr,rkr Lr

snerrpo6JroKrrpoBorrHoro KJrarraHa K3-44.
cnoco6y 4eficrYur. BeHTLrnrc

llnesMarl,IqecKafl qacrb cocrouT r43 ropnyca 6 n KpbrrxKr{ 1. B Kopnyce
pacnoJloxeHbr Harpyxeuuufi upyxfl{Hoft u yunorHennrrfi pe3r{HoBofi uanxerofi
loplueHb 2 u uarpyxennrrfi [py)KrrHofi ueperrnoqarerbHrrfi xranart 4 c BepxHr4M

5 u nraxHprrr,r 3 ceAnaMr{. Kopnyc rrMeer orBoAbr K Bo3AyxopacrpeAeJrureJrro (rt
K KpaHy Bc[oMorareJlbHoro JroKoMorLtBHoro roprraosa), K TopMo3HoMy rlunr4HApy
(TII) u aruocQepnuft BhrxoA Ar1.

B KpbrrrrKe pacnoJroxeHbr rrepeKJrKr.raremHlrfi KJranaH 11 c ceAJroM 10,

narpyxeunufi upyxunofi L4 roJrrareJrb 13, Lr nnepuyrnfi B o6ofirray 12

perynuposo.rHrrfi BLrHr 15 (nrynra) c ocenrrvr arrrnocQepHbrM KaHairoM Ar2.
K 3neKTpolHeBMaruqecKoMy BeHTr4irro rroAxoAI,IT Bo3Ayx rrg ropruo:Hoft

Marvcrp€uru (TM). B 3aBr4ct4Mocrlr or roro, HaxoArlrc-s ilu BeHTzJrb 8 rroA
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HanpflxeHl{eM I,III4 Her, KaH€ur 9 rvroxer coo6qarrcs lu6o c TM (vepes nrrycxnofi
KJIaraH nenrurr), lu6o c aruocQepoft (uepes arnrocQepnuft rnanan nrenrnlr).

flolocrr <<T>> MexAy ceAJraMH 3
roprrrHeM 2-c aruocSepofi qepe3

ener<tpo6JroKl,rpoBorlHoro KJIarIaHa.

vr 5 coo6qaercs c TI{, a rroJrocrb HaA

arl,roc$epHufi BbrxoA Arrl Kopnyca

flp" Hepa6oraroqeM oJIeKTpuqecKoM TopMo3e Hanprx(eHLre Ha KaryruKy
gJleKTpolHeBMaruqecKoro BeHTr{JIr 8 He [o.[aercs. llpz sroM Karr€ur 9 uepee

BeHTraJrf, coo6ruaercr carvrocQepnufi KJrarraH gJrerclponHeBMarr{rrecKoro

arnaocQepofi. Huxnzfi [epeKJllorrareJrb rrfi rnanan 11 upr{x(ar ullyxunofi 14
(uepes roJlKareJrb 13) K cBoeMy ceAJry 10 - HaxoAlrrcr B rcpafirreu rpaBoM
noJIolKeHI4I4. llolocrr roA rIopIuHeM 2 coo6uleHa c aruocQepoft Ar2 qepe3
o6ofilry 12 n ocesofi KaHzuI perynnpoBoqHoro Br.rHra 15. flepeKrroqarenrn;;rir
KJIanaH 4 csoeit npy)Kl,IHofi npnxar K HTDKHeMy ceAJry, lepe4phrBar coo6qeHlre
troJrocrr4 MexAy ceAnaMr{ 3 u 5 c aruoc{epHbrM BhrxoAoM Ar1.

flptE rrHeBMarl{qecKoM TopMo)r(eHul4 Bo3Ayx or Bo3AyxopacnpeAeJrvrrerrs,)
nosAeficrByf, Ha nepeKJlloqareJlbHbrft rranan 4, nepe6pacbrBaer en) HaHrrxHee
ceAJIo 3 u vep* orBepcru.s B BepxHeM ceAJre 5 nepemroqareJrbHoro KJrarraHa
rrocryrraer B rroJrocrr <<T>> Me)KAy ceArravrvr 3 u 5 vr Aurce B TII.

flpu nrruoqeHl{I{ greKTpIlqecKoro ropMo3a gneKTpolHeBMaTLrqecrcufi, BeHTr{Jrb
8nonyraer nI{TaHI{e u rponycKaer cxarrrfi Bo3Ayx zsTMno rcanarryg K

nepeKJIIorIareJIbHoMy KJIarIaHy 11, xoropuft, rpeoAoneBafl, ycunue ilpyxuust 14
roJIKareJLf, 13, nepeMelqaercfl BJIeBo Ao yropa B yrrnorHeHue o6ofiuu 11.
Cle4craueu gToro flBJIf,ercf, pa^:o6qenne rloJrocrtl rroA rroprrmeM 2 or
atrvrocQepst Ar2 n coo6ulenue erofi rroJrocrr,r c KaHarrou 9, no KoropoMy Bo3.qyx
zg TM rocryraer noA noprueHr 2.

floa .qeficrBrleM raBnelnnfl TM uoprueHb nepeMerrlaercr BBepx' upr{xflirMat
[epeKJrrcqareJlbHbrfi rnanan 4 r nepxHeMy ceAny. Teu caubrM netreKphrBaerct
rlpoxoA Bo3Ayxa or Bo3AyxopacrpeAeJrnrenf, K TII u o6ecne-uvBaercfl coo6qenrne
TII c arrvrocQepofi qepe3 orBepcrrre B Hr.rlKHeM ceAJre flepeKnrcrqarerbHoro
rul:,;nasa 4 u arlaocQepHrrfi BhIXoA Arl B Kopnyce elerrpo6JroKr.rpoBoqHoro
KJIATIAHA.

flpu eKcrpeHHoM ropMox(elnvrn, BbrloJrHreMoM npu pa6oraroqenr
SIeKTpLITIeCKOM TOpMO3e, UnU npld OTKa3e SneKTpnqecKoro TopMo3a v cIJflTnu
HanpxxeHus c KUTIuKLI gJleKTporrHeBMarr4rrecKoro BeHTlrrg 8 cxarrrfi nos.4yx zs
KaHarra 9 nrrxo4ar B arMoc$"py qepe3 aruoc@epnrrfi rcnanan BeHrLrJrf,,,

flpu etou rloHl,Ixaerct AaBneHve kr roA noprunev'2. flpu na4enun AaBlreHr,rq B

TM npu6JII,t3I4reJIbHo Ao 2,5 - 2,7 t<tclcru' nepemroqareJrbHrrfi rnanaH 11 no.q

AeficrsueN{ rlpyx<lrHbl 14 repeMecrLrrcfl roJrKareneM 13 Ao ynopa BrrpaBo,
nepeKpblBat KaHaJI 9. Bos,4yx rr3 rroJrocrr,r noA nopruHeM 2 nrrxo4rar B arMocQepy
Ar1 uepeg ocesofi KaH€r[ peryJrrrpoBoqHoro BvlarTa 15 u noprueHb orrycKaercr rroA

4eficrnzeu csoefi npyxerHbr. flp" groM rreperurrcrrareJrbHbrfi xnau:ln 4 cnoefi
npyxr,IHofi orrycraerct Ha HrrxHee ceAJro 3, pa:o6qar TII or arMocqpeprr Arl ra
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coo6rla.'I r4x c Bo3AyxopaclpeAeJrr{TeJreM.
sIeKTpUqe CKO| O TOpMOX(eHI4rr rrHeBMaTVrIe cKLrM.

llpoucxogur 3aMerqeHr4e

Benu'ruHa AaBneHI{t B TM, npu KoropoM npoucxoAr4T aBToMarr4qecKoe
3aMeIrIeHI'Ie 3JIeKTpI4qecKoro ropMo3a, perynnpyror Br,rHToMl5, z:uetnf,rr 3ar.f,xmy
upyxzuu 14.
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13. hsyvenne nepeKnpqarenbHoro KranaHa 3nK (3nK)

flepeuro.rare*Hrrfi KJrarraH 3IIK (puc. 22) ilpeAH€BHarreH Arrfl
aBToMarl4qecKoro orKrrcqeHnf, ryy6onpoBoAoB, TopMo3Hbrx upu6opon nrrr4
pe3epByapoB B npoqecce pa6oru rrHeBMaru.recrcofi ropnro:uofi cxeMhr
JIoKoMoruBa. B qacrHocrll, lepeKJlro.IarenrHrrfi KJrarIaH r4cloJrb3yerct AII1.
orKJlrcqeHelt TII JIoKoMorLIBa or Bo3AyxopacnpeAenurenfl npz 4eficrB4vr KpaHa
BcrloMorareJlbHoro ropMo3a (KBT) vI nao6opor. KlanaH cocrorT r4s ropnyca 1,
KphIruKIfI 4 u co6crBeHHo KJIaIraHa 2 c gny*tjr rrpoKJraAKaMrr 3. Kopuyc r4Meer IBa
orpocrKa c pesr6ofi G 314" AIIr npucoeAraHeHrrx r TI-l z KBT. B rpruure LrMeerct
oALrH OrpocroK c p*r6ofi G 7/2" Ans roAKrroqeHhrt rpy6oupoBoAa or
Bo3AyxopacnpeAen ur e Irfl. (BP).

flo4 4aeJIeHzeM c)Karoro Bo3Ayxa KJrarraH 2 nepelpacbrBaercr Ao ylopa B

ceAno Ha Kopnyce ulrr4 KpblrrrKe, orKphrBas KaHaJrbr coo6qenzs TU c BP ranz
KBT.

4321
Puc. 22. llepermoqarerbHLrfi xnanan 3IIK

al

rc
Fl

F
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14. ]'layrenne Kranaxa KII-S3 (enB)

SrercrpouHeBMarl4qecr<ufi KJIaITaH Kil-53 (Puc. 23) npumeHrrercr Ha rpy3oBhx
SneKTpoBo3ax' o6opy4oeaHHbrx gneKTpktrlecKuM TopMo3oM, Lr nc[oJrgyercf, AJU1troAarl}I cx(arofo Bo3AyXa B IIt{JrZHIpbr Aorpyx(arorlr4x ycrpoficrB urrr4 B rlerrb
3aMerrleHr4r[ gneKTpuqecKoro ropMo3a frHeBMarl4qecKr4M.

tP
P uc.23 . 3lerrponHeBMarrrrrecrzfi ruranaH KII- 5 3

Knanan cocroLIT t43 Kopnyca 10 c pa3MerrleHHbrMrr B HeM KJrarraHHoft cncrenaoft
kr Ir4craHIII{oHHbIM rIpHBoAoM. BnycrHas Kra[aHHaf, cucreMa BhrrronHeHa B Br{Ae
BTynKu 7, 3a[peccosaHHofi B Kopry/c, kr BepxHero pe3lrHoBoro KoJrbrla
pa3MelqeHHoro Ha IrrroKe rroprlrHs 2. B nnxHefi tracrn Kop[yca ycraHoBJreHa
cBeMHa{ BTyJrKa 6 c uanxerofi 11.

flpneo4 cocrollT I,I3 noplxHr. 2. ynnorHeHHoro MaHx(erotrt 3 u Harpyx(eHHoro
Bo3BparHoft npyxranoir 4. Ha uopmne ycraHoBJreHo HtrxHee pe3r{HoBoe rolrqo 5.

Cnepxy Kopnyc 3aKphrr per6oeofi upo6rofi 9, a cHr{3y - xprrurxofi 1, K
rcotopofi KperrlITcf, gJleKTpoMarrrzrnrrfi BeHTrLrrb 1 2 nxnroqaroulero rvrrra.

t
4
3

{L
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Bunycxtrofi ranal gneKTpo[HeBMarr4rrecKoro KJranaHa o6pasyerc.f, rro 3a3opy
Me)Iqy BHyrpeHHI{M orBepcrl4eM BTyJIKIT 6 n rpenar JIbrcKaM}r Ha rrrroKe nopmur 2.
vnrorHeHLreM grofo Karr€ura.flBJrf,erctr HuxHee pe3r{HoBoe romqo 5.

llarpy6orrrarpyooK (a)) coeAlrHeH c rrcroqHr4KoM r.ura]FlLrfl C)r(arbrM BO3A)rXOM,
narpy6or (6) - c qrrrnHApoM r,rJu4 rpy6onpoBoAoM ycrpofrcrua
(ITy), a eireKTpoManrrrrHhrfi eeHrurb rroAKJrrcqeH K MarucrpaJrr.r
ynpaBrreHur (P).

flpnt o6ecro'IeHHoM gneKTpoMarHlrrHoM BeHTuJre rroJrocrb noA noplrrHeM
rlocrof,HHo coo6qeHa c arrraocsepofi uepee KJrarraHHyro ctrcreMy neHrnnx. flprn
STOM noprueur 2 HAXONI4TC'vrvrvr rrvf,,{vrD - r1q.?\\rArLlurf n l1l-}i1-vrfl('M Hu){HeM uoJIo)(eHI{I{, BepxHgg pe3I,IHOBOe
Konbrlo 8 paro6ulaer rlarpy6or <<a> or rILrJrnHApa ITV, a HLrx(Hee pe3r{HoBoe
KoJIbrIo 5 coo6rqaer r{aIrLrHAp ITV c arnroc0epofi (Ar) qepes KaHarr (B)).

flpu no4aqe HarrpfiKe:nkrfl. Ha sJleKTpoMarHurHrrfi senrrrrJrb ero KJIanaHHarr
cl{creMa rlpolycKaer cxatrrfi Bo3Ayx u3 rrHeBMarurrecrofi Marr4crpiurlr
ynpaBneH us fioA nopmeHb. llpta oroM noplneHb, npeoAon eBafl y ckrrm e nosnparnofi
rIpylKlIHbI 4, uepeueulaeTcf, BBepX, HITDKHOe pe3rIHoBoe KoJIbrIo 5 upuxuuaeTcf, K
BTyiIKe 6, paso6qar^ rlvrlruHAp ITV or arrraocsepbr, a BepxHee pe3vHoBoe rolrqo 8
orxoAllT or BTyJIKI4 7. Cxarufi Bo3Ayx or r4croqHrrKa rrLrraunr HaquHaer
rlocryrarb B IILInI4H4pu ITV. Xo4 rrlauannoft cncreMhr cocraBmer 4 uu.

flpu cnflTnv HarIpDI(eHI,It c gJreKTpoMarHrirHoro BeHTrrJrr rroJrocrb 11oA
IropruHeM 2 tepes KJIa[aHHyIo crlcreMy BeHTuIrfl coo6rqaerc.f, c aruocQepofi.
Ycunraeu nornparHofi flpyxerr{br 4 [opureHb orrycKaercf,, HuxHee Konbrlo 5
orxoAI4T or BTyJrKu 6, coo6ilIafl qI,IJII{n4p ITV c aruocQepofi qepe3 KaH€LJr (B>, a
BepxHee KoJrbrlo 8, lpnr(aBrur4cb K BTynKe 7, paso6qaet narpy6or (4>) or
rlrrrrLtHApa ITV.

flpu pa6ore Ha sneKrpoBo3e KJrarraH oco6oro yxoAa ne rpe6yer. Konrponb 3a
yrevrofi Bo3Ayxa ocyqecrBJullor pf{HbrM BKJrrorreHr{eM gneKTpoMarHlrrHoro
BeHTLtJrr, npoBepflr qerKocrb ero cpa6ar brBanlrfl.

f;lts lucraHlll4oHHoro ylpaB neHur fTV, r,rcuonrcyroqaMLr cxarbrfi ros.4yx n
KarlecrBe pa6ouero reJla, Ha DJIeKTporroABLrx{HoM cocraBe raKxe [pr,rMerrflrcTct
SneKTpolHeBMarl,tqecKlae KJranaHbr KfI-36, Koropbre [pr,rHrlr,r[r4iurbHo orJrlrrraK)Tcfl
or KJranaHon KII-53 TeM, qro BMecro gneKTpoMarHlrrHoro BeHTnJrr KJrarraHHoro
Tllna B HLrx kIcrloJlb3yrcTc.fl sneKTpoMarHLITHhre BeHTI{nu 3B-55 6porrenoro Tyfira.

n xpafineu HUXHEM IIOJIOX{eHI{I{,
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15. hayveuue pe4yKropa 348 (pEAt)

Pe4yrrop 348 (pzc. 24) rpeAHa3HaqeH Am
pa6overo M€rlr,rcrp€lJrbHoro u uoAAepx aHnfl,
ycTaHoBneHHbrx HOpMax.

rroHrrx(eHurr AaBJrenus HM ao
9Toro AaBJreHr{.f, B pa6o.rnx

nrrcrenuref, qe(Tb

Puc.24 Pe4yrrop 348 (PEII)
1- Perynuporo'rHufi oaran;2 - peryJrlrpoBorrrrar nppKrrHa; 3 - KonrpoBoqHilfl raftrca;

4 - Cranrnar 4natfparrr,ra; 5- Kopnyc; 6- Ilpyxma no:6yArdreJrbnolo KJranarra;
7 -Boz6ytutettnrtstir KJraraH; 8 - Cer.rarHfi $u:trrp;9 - Cerqarrrft KoJmaseK;

l0- IIpyNl'lHa nrrrareJlbHoro KJrarzura; 1l- fft.narenrrrrrfi KJranaH; 12- Ilopuens;
13- Kann6poBaHuoe orBepcrlle 0,5 uru.

rlepes peAyKTop nurztrorcr:
MarncrpaJrb yflpaBnentrfl c pa6ovuM AaBneHr4eM 5,0 - 5,2 AT
{repnax Marvcrp€rlrr c pa6ouuM AaBJreHrreM 3,4 - 3,6 AT
TopuosH€ul Marncrpanb - rrpu 2-u nonoxenvrv KpaHa MarrrtrHLtcta 334 c

pa6orrr4M AaBJTeHHeM 5,0 - 5,2 AT

Perynuponra pe4/KTopa ocyrqecrBJrflercfl r43MeHeHr{eM ycwrnfl
perynzpono.IHofi rpyxorrrhr Ha nos6y4zreJrbHyro 4aa$paruy c noMorrlbro
perynrpoBoqHoro craKaHa. flocre peryJrr{poBKr4 Ha Koprryce peAyKropa 6elofi
rpacrofi HaHocurcr HopMa peryJrprpoBKrr peAyKropa 3,5 - Arrfl 4aepnofi
Marucrpil.rr u, 5,0 - Arrfl, Marucrp€rJrrr ylpaBJr eHvrfl. nnz TM.

flpu rIoHrDI(eHrII{ AaBJIeHlrr B uuraevrofi Marrrcrpalrr4 AaBneHrre raK)Ke
rroHnxaercr B KaMepe Ha4 eos6y4urenrnofi 4uaQpanvrofi.

g

I
4

t
?

1

Boedy45reluran rracrr
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Ycranraeu peryJll4posoqHofi npyxunu 2 4uaQpanr,ra 4 uporn 6aerct BBepx,
orKpblBaercx aos6y4IlrenHmrfi KJIaTIaH 7 n HM coeAr{Hrercfl c rpanofi xarr,repofi
noprrrHrr L2 nurare.uruofi qacrlt peAyKropa.

,,{aueHzeu HM 
''oprueHb 

12 nepeMerrl aercfl BJreBo v
flr.rrareJrEnrrfi rcnanan I1, coeAnHflflHM c unraeuofi Marlrcrp€urbrc.

flosrrruaercf, AaBJreHLre B nnraeuofi Marr{c,rpaflu, a raKxe
nos6y4urenrnofi 4raaQpanu oir 4.

Srnu AaBJIeHI{erra gnaQparMa nporu6aercn BHLI3 z ros6y4urenrHofi ruauan 7
3aKphrBaercr, orcoe4nH,flfl. HM or npanofi KaMepbr nopruHrr

r{epes ralu6ponaHHoe orBepcrrre B nopnne 0,5 mrvr 13 Bo3Ayx nepereKaer r43
nparofi KaMepbI B JIeByK), AaBneHLIe ypaBnnBaercfl uno4 4eficrBueM narpyso.rHofi
Ilpyx{I'rHbr 10 urararentrnrrfi KJIanaH I 1 3aKprrBaerc-s, npeKparqar 3aprAKy
uuraeuoft Marr{crpzlJrr4.

rlepes HenJlorHocrb IrrroKa rroprrrH{ Bo3.erx lls reeoft KaMepbr lepereKaer B
nlrnaeNrylo Marlrcrp€IJlb, a Pr3 npanofi B JIeByrc, r4 qepe3 KaKoe-To BpeMrr B KaMepax
noprlrHrl AaBJIeHne Bo3Ayxa Aosrr{raer AaBJreHrre rr{TaeMofi uanrcrpaJrrr.

3m oco6eHHocrb no3BoJlf,er B AanbHefiruevr nporr3Becru rroBTopHyro 3aplAr<y
uraraeuoft MarI4crpanl4 MuHI4MaJIbHhrM paOounu AaBJreHr{eM B nalopnofi
MafrrcTpaJrkt.

oTKpbrBaeTct

B KaMepe HaA
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16. l'layvexne Knanana o6parHoro e-1ZS (KO2)

o6pail[rfi xlanaH 3-175 (Puc.25) ycraHaBn]rBaercr na rpy6onpoBoAax cpesr6ofi Gl/2", B qacrHocrLr Ha gJIeKTnoRo"ax v ATr.r.,r".r,^.rrnaDrav r,6ty.,-^,B qacTHoCTLr Ha SneKTpoBO3aX U sJreKTpoIIoe3Aax Me)KAy
p e3 ep Byap oM yrrp aB IreHUr^ kr rrkrr a;T ew H ofi Marrr c rp €urrro .

Puc.25. O6parnufi rnanaH 3-175

Knauau cocroLIT LI3 Koplyca 7 u co6crnenHo rlzJrr4HApuqecKoro KJranana 2,
roroprrfi orHocureJlbHo Kopuyca lrMeer ne6oluuofi sa^:op no Ar4aMerpy. KlanaH
2 I43roraBJII{BarcT us naryHz vrru [onrrMepHoro Marepr4arra. Hal KJranaHoM
lrMeercf, froJrocrb, 3aKpbrrar rprrumofi 3 c npornaqrcofi 4.

IIpn rroAaqe c)I(aroro Bo3Ayxa or KoMrrpeccopa KJrarraH 2 rroAHnMaercfl.
lloAreu KJIa[aHa rIponcxoALIT MeAneHHo, TaK KaK 3ToMy [pelsrcrByer
Bo3AyIrrH€uI IIoAyIuKa B IroJlocrr4 HaA KJranaHoM. K xonqy rroAbeMa KJralaHa gra
BO3AyIITH€UI [OIyIrrKa rlocrerreHHo paccacbrBaercfl qepe3 He[rrorHocrr4 MexAy
KJrarraHoM r,r KopnycoM.

Elaro4apx MeAJIeHHoMy rl3MeHeHr4ro AaBJreHrrr B rroJrocrr.r rroA rprrrurofi
KJIa[aH 2 se ycrleBaer orlycKarbcfl Ha ceAno B rrpoqecce rrynbcarlnkr AaBneHr4fl B
HarHerareJlbHoM rpy6oupoBoAe - 9TI4M lpeAorBparqaercr cryK KJrarraHa. Ecnz
lloAatla Bo3Ayxa rrpeKpalqaeTcfl., To BcJreAcTBVe 3a3opa Mex.ry rlkulr.rHApr,r.recrofi
noBepxHocrblo Klrarana rI KopnycoM oH uo4 4eftcrBlreM co6creeHHoro Beca crAer
Ha ce,4no.
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17. hsyrenne KpaHa rpexxo4oBoro g-1gs

Puc.26. Tpexxo4onofi rpau 3-195:

I - ropnyc; 2 - npo6ra; 3 - py.nca; 4 - rryyxtr;1a; 5 -KphrrrTKa;
6, 7, 8 - mryrlep; A - arnaoc(fepHoe orBepcrile

KpaH 3-195 (puc.26) cocrollr us roprryca 1 c aruocsepHbrM orBepcrrreM,
TpexxoAonoft npo6xn2, [py)Kr.rHbr 4, nouerqesnofi B KpbrrrrKe 5, upy.rKr4 3. py.rru
KpaHoB HacDKI{BaIorc{ Ha KBaApar npo6ru, 3argerrJurrorc.f, rurzfirou r rrMeror
ABa rronolKerrnfl c yrJroM nonopora 90o.
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18. l4syvenre KpaHa KoHqeBoro 190

Konqenofi KpaH 190 (prac. 27) cocrorrr vrs Kopnyca L, KJranaHa 2 c
orpax(areJreM Ha roplle' ru)x pe3lrHoBblx Koneq 3, excqenrprrKoBoro rynavrca 4,
raitwt 5 z pyrrz 6, rcoropar KpelrLtrct Ha KBaApare KyraqKa rrrrrJrLrHToM.

ornepcrue a A:"aMeTpoM 2,5 w [pemrcrByer BhrphrBy neBoro pesprHoBoro
KOJIbIIA LB THC3AA BO3AYXOM TIPI4 Pe3KOM OTKPEIBAHLIUKPAHA.

B saxpuroM KpaHe n€uIeII E nnanana 2 oruoH-flercfl or BeprtrKanrnofi ocesofi
IruHvn rta 4o u cxuMaer JIeBoe peeHHoBoe Konbrlo sa 3-4 rrau, coo6qar orpocroK
KpaHa co cropoHhr coeAr[HrlTeJrbHoro pyKaBa c arrraocQepHlrM orBepcrueru A
Ar,raMerpoM 6 urra.

Puc.27. Konqenoft xpan 190:

1-roprryc;2-manas;3-yuotHureJlbrroeKoJrbrlo;4-pyura;5-srcqeurpraronrrftKyrarroK:
6'raitxa;7 'nane\Knrari:ana; A - arrvrocQepHoe orBepcrne; a - orBepcrr.re.q[aMerpo*),5 **
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