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TonnusHbii Hacoc Tuna DPC

1.1. OBLUEE ONMNCAHME

B onsenbHoM puratene B UWIAWMHAP
nocTtynaeT YUCTbIN BO34yX, KOTOPbIA
CXMMAETCH MOPLIHEM. 3aTeM B LUWINHAP
BMPbICKMBAETCH CTPOro onpeneneHHoe
KONIM4eCcTBO TOnAMBa (1Mbo Henocpeac-
TBEHHO B KaMepy CropaHus B NopLUHe, 1nbo
B npepkamepy). bnarogaps BbICOKOW
Temneparype, NoJlyHEHHOM B X04€e CXaTus
BO3/yxa, TOMJINBO BOCNAaMEHSEeTCH, U
obpasyoLwmecs B pesynbrate npoaykTbl
CropaHus, nMerLLme BbICOKOE AaBleHue,
nepemeLlaT NOPLUEHD.

HaszHayeHne TONAMBHOIro Hacoca 3aks-
yaeTcs B TO4HHOM 403MPOBaHUKM TOMMBa U
ero nocnenyouem BNPbICKUBAHUU NOA
BbICOKUM [JaBfIEHNEM B KaMepy CropaHusg
KaXka0ro unnmHapa B TOYHO onpeaeneHHbIn
MOMEHT paboyero uukna gBuraTtens.
CTporo p[o3vpoBaHHOE KOJMUYECTBO
TOMAMBa BMNPbLICKMBAETCSH NOA BbICOKUM
nasneHnem ¢opcyHkon. OyeHb BaxHO,
4TOObI TOM/IMBHbIN HACOC TOYHO obecneyu-
Bas 3ajaHHble NnapamMeTpbl BApbiCKMBae-
MOro TOMNAMBa W HE W3MEHSAN CBOU
XapakTepPUCTUKN Ha NMPOTAXEHUN BCErO
cpoka cnyx6bl gsuratens. To HenpocTas
3aja4ya, MNOCKOAbKY pabouuin uukn
NMOBTOPSETCH HECKONIbKO ThbiCAY pa3 B
MWHYTY, 1 NPpU 3TOM N9 KaXO0ro pexmnma
paboTbl ABUraTenss He ponyckaeTcs
M3MEHEHNI yrna onepexeHns BnpbICKMBa-
HUSA UK KONMYecTBa BNPbICKMBAEMOrO
Tonnuea. MMOSTOMY TOMNUBHBLIA HacoC
MOXHO Ha3BaTb “cepauem” An3eNbHOro
apurarens.

TonnueHbI Hacoc Tuna DPC xopowo
oTBe4yaeT 9TuM TpeboBaHuam. OH
npegHasHayeH, B 4aCTHOCTW, [Ansa
ObICTPOXOAHbIX AN3ENbHbIX ABUraTenen,
nMewwmx paboyumin obbem O0OJHOrO
unmnuHapa [o  AByx auTpoB.  Ero
KOHCTPYKLMS CPaBHUTENbLHO npocTa, U
4YNCNO ABMXKYLUMXCS AeTanen He 3aBUCUT OT
yucna unMnnMHAPOB ABUraTens, ojsi KoOToporo
OH NpeaHa3HayeH.

1.2. XAPAKTEPUCTUKU U
OMUCAHUE TOMJIMBHOIO
HACOCA TUMNADPC

JunsenbHbll TONAMBHBLIA Hacoc Tuna DPC
oTnnyaeTcss ManbiMu  rabGapuTHbIMU
pasmepamu. OT0 “POTOPHBLIN pacnpenenu-
TeNbHbIA” HACOC, NPeACTaBNsALLMIA COOOW
HEeOONbLIOM rEpPMETUYHbIN y3eN, KOTOPbI
He TpeOyeT BHELIHEN CUCTEMbI CMa3Ku.
Hacoc cmasbiBaeTcsi npopunbTPOBaHHbLIM
ON3ENbHbBIM TOMJMBOM, KOTOPbIM OH
MOJIHOCTbIO 3arnoJIHEH BO BPeEMS paboThl.

Hanuuve Tonnuea nof AaBneHvemM BHYTPU
Hacoca npeaoTBpaLlaeT nonagaHne B Hero
rpsi3v, BOAObl UAW OPYrUX MOCTOPOHHMUX
BELEeCTB, KOTOPble MOFyT YXyALUTb
nokasartenu ero paboTbl. [MapaBnnyeckme
KOHTYpPbI CleuuanbHO CNPOEKTUPOBaHbI
Tak, 4yToObl He gonyckaTb nonagaHusa
BO3/yXa B KOPMyc Hacoca.

Ona obneryeHna nycka ABuratens npu
NOObIX KNIMMATUYECKMX YCIOBUSAX HACOC
MIMeeT aBTOMaTUYECKYIO CUCTEMY yBeNnYe-
HUS MYCKOBOW nojaym Tonamea, Kotopas
3HA4YNTENbHO YBENMYMBAET KONIMYECTBO
TONAMBaA, BNPbLICKMBAEMOrO Npu mManon
yacToTe BpalleHunsa. Hacoc nmeet oguH
HarHeTaTesbHbI 31EMEHT, COCTOSALLNA N3
[BYX OMMNO3UTHO PaCMOJIOXEHHbIX MyHXe-
pOB, KOTOPbLIA BbINOJHEH 3a04HO C
poTopoM-pacnpegenrenem. 9TOT poTop
BpaLlaeTcd BHYTPWU HENOABUXHOIO y3na,
Ha3bIBAEMOro “rmapasinyeckoi ronos-
Kon”. Tpu HakaTblBAHUU POSIMKa Ha
BHYTPEHHME BbICTYMbl KyNa4yKOBOM LIalibbl
pPOSIVK Yepes AepxaTtesnb poanka nepegaet
CBOE€ ABUXKEHUE MITYHXEPY.

nOCKOﬂbe B HaCcoCe nMmeeTcda OAMH Ha-
rHeTaTesbHbIM 91IEMEHT, 3TO obecneymBaeT
O4MHaKOBYIO LIMKJTOBYIO Noaadvy Tornamnea BO
BCE UMInMHOPbI ABUraTtenda n nckn4aet
Heob6xoaANMOCTb PerynanpoBkn BeJIMHNHbI
LIMKIOBOWM NoAayun Afs KaXxaoro Tonameo-
npoBoAa BbICOKOIro gaBnieHund, 4to aBnqaeT-
csl 0653aTeNbHbIM Tpe6OBaHVIeM Anga Bcex
MHOIOCEKUMOHHbIX TOM/IMBHbLIX HACOCOB.

TpebyemMoe Konn4ecTBO TOMINBa, KOTOPOe
TOYHO [03UpyeTCcs NpW NOCTYNAEHUN B
HarHeTaTesibHbIN 3NIeMEHT, NooYepeHO
nopgaetcsa Ko BcemM @OpCcyHKkaMm B
COOTBETCTBUM C nNopsakoMm paboTbl
LMANHOPOB ABUraTens n B onpeaeneHHbli
MOMEHT Upkna. 3TO OCYLLLECTBNSAETCH Yeped
CUCTEMY KaHaNoB, NMPOCBEPJIEHHbLIX B
rmopaBAnN4eckon ronoBke 1 B pOTope.

CnctemMa aBTOMaTUYECKOro peryanposa-
HUS yrna onepexeHns BpbICKMBaHUS TOM-
nMBa (aBTOMAaT OMNepPeXeHUs BNpbICKMBA-
HUSI) TaKXXe BCTPOEHA B KOPMYC TOMJIMBHOIO
Hacoca. OHa npepHasHavyeHa pAns
M3MEHEHNS MOMEHTa Havana BrpbICKMBa-
HUS TOMMBA B 3aBMCUMOCTU OT YacTOTbl
BpalleHus, a Nnpu HeobXoAUMOCTU - 1
Harpysku ppuratens. B Hacoc Takxe
BCTPOEH MexXaHU4YeCKUii LLeHTPOBEeXHbI
perynaTop, KoTopblii 06ecne4nBaeT TOHHOE
ynpaBjeHue 4acToTOW  BpalieHus
npuratensi. Ha geuratensax ¢ Typ6oHanny-
BOM B HacoC MOXeT OblTb BCTPOEH
KOPPEKTOP BEMYMHbI LMKIOBOW Noaadun
TONAMBA B 3aBMCUMOCTU OT AaBieHus
HazayBa (KOpPEeKTop No HaaayBy).

1.3. PACLLULUDPOBKA HOMEPA

Yucno, o6osHaqaroee moandu-

BBEAEHUE

KomnaHus, npoaasLias Hacoc

Hacoc tuna DPC

KomnaHnus, CrnpoekTnpoBaBLlas Hacoc

Kopn, o3Havalowmii 41Cno WTyLepoB
A5 NOACOeANHEHMS TONIMBOMNPOBO-
[.0B BbICOKOro aaBnenus (1)

Byksa, ykasbiBatoLLas
o6uyto moandurka-
umio (2)

R8 4 3 B 690 B._

Yucno, ykasbiBatoLiee
creumansHoe HasHaveHne

Kauunio, OTHOCALLYOCA K B3aUMO-
3aMeHAeMOCTUN KOMMOHEHTa, HO
He B3anmMo3aMeHAeMOCTn BCero Hacoca

BykBa, yka3biBatoLas peryaimpoBKy
[aHHO Moandurkaumm Hacoca

(1) 1n2 3 wTyuepa gnsa nogcoeamnHe-
HVSI TONIMBONPOBOLOB BbICO-
KOro gaBneHust
4 wryuepa ana noacoeauH-
HVSI TONIMBONPOBOLOB BbICO-
KOro gaBneHust
8 WTyuepoB Ansg noacoeanH-
HVISI TONIMBONPOBOLOB BbICO-
KOro naBneHust

(2) Bbykea A: 0603Ha4YaeT MoaMdpuUKaLmo
perynatopa.
Byksa B: 0603HavaeT moandukaumio
KOHLEBOI Wanbbl NogkKayMBaloLero
Hacoca 1 MeTopn perynmpoBanng yrna
onepexeHns BNpbICKMBaHNS TOMAMBa

NMOCTABKU TOIMJIUBHOIO

HACOCA TUNADPC

Mpumep: R 8443B 690 B
(c™m. puc. 1)

Lucusl
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TonnusHbii Hacoc Tuna DPC

NOAKAYMBAIOLLMIA HACOC

HASHAYEHUE

2.2. PETYJINPOBO4YHbIU KJTIATAH

MoakaynBawoWwmMin Hacoc npenHa3HayvyeH
[N5 NOBbILLEHUS BEANYUHbBI MUTAIOWEro
[aBNEeHNdA TONMBa 40 NPOMEXYTOYHOro
YPOBHS, Ha3bIBAEMOTr0 “ynpaBasiioLmnm
naBneHnem”. 3710 naBneHue
yBenu4nBaeTCcqd C POCTOM 4acTOThbl
BpaLleHns Bana Hacoca.

2.1. NOAKAYUBAIOLLUNN HACOC

MNoakaymBaroLWMn HACOC, OTHOCSALLMNCS K
“06beMHOMY” TUMYy HAaCOCOB (BCackiBaeT
TOMNAMBO W BbITAlKMBAeT €ro nopg
[aBneHneM), Bkao4aeT B cebs potop (1),
9KCLEHTPUKOBYIO BTYSIKY (3) 1 ABe rnbkune
nonatku (2) (cm. puc. 1).

NMPUHLINM PABOThI

PoTop nogka4yvsaioLLero Hacoca, KOTopbIi
BBOpaynBaeTCAaA B BUHTOBOE OTBEPCTUE B
KOHLLE pOTOpa-pacnpenenntTend, npusoanT
B OBUXEHME ABe rnbkue nonaTtku. Mpwn
CKOJIbXXEHNWN 3TUX JTOMNATOK MO 3KCUEHTPU-
KOBOM BHyTpeHHeVI NMOBEPXHOCTWU BTYJIKA
yMeHbLllaeTca 006beM, 4YTO npmneoanT K
MOBbILLUEHNIO OaBNneHn4.

PerynnpoBO4YHbIN  KnanaH, KOTOPbIN
BCTPOEH B rMAapaBiMYeCcKyl rOJIOBKY,
BbIMOJIHAET TP PasivyHble PyHKUNNU:
3ajaeT ypOBEHb YNPaBsioLwero AaBneHns
TONNBA;

perynupyetr 3TO [JaBjieHuUe nyTeM
noaaepxaHus TpebyemMoro COOTHOLEHUS
MeXAy Ynpasngiowmm aaBneHnem u
4acTOTON BpaLLEHUS;

obecneyrBaeT BO3MOXHOCTb 3aMnOfIHEHNS

TOMMBOM N3MEPUTENBHOIO KOHTYPA, Koraa
B 9TOM BO3HMKaET HEOOXOAMMOCTb.
PerynnpoBoYHbI KnanaH COCTOUT U3
Kopnyca (4), B KOTOPOM pPacnoioXeHbl
nopLueHs (2) n npyxuHa (3). Cuna pencremsa
3TOWN NPYXUHbI MOXET PerynmpoBaTbCcs C
NOMOLLbIO BBICTYNAIOLWLEro Hapyxy BUHTA
(5). MpyxwnHa (1) yoepxmBaeT NopLUeHb B
€ro HavaslbHOM MOJIOXEHUM (CM. pUC.2).

Puc. 1

M.P.T 1AJ

1. PoTtop nogkaymMBaloLLero Hacoca
2. Jlonatkm
3. OJKCUEeHTpUKOBas BTyJIKa

10 ]
Puc. 2

1. TMpyxuvuHa ang 3anosiHeHns
Hacoca TOMNJIMBOM

2. MoplweHb, perynupyiowmii
ynpaensiowiee aasneHve

3. Perynupyiowuii nopLieHb

4. Kopnyc perynmpoBo4HOro
KnanaHa

5. BWHT perynupoBku
ynpaensiowero AasfneHus

6. KoHTtpraiika

o

-

7. Kanan gpna orBoga TonsmBa
nocrne peryimpoBo4HOro
KJjlanaHa

8. Perynupoeou4Hbie OTBEpPCTUS

9. OTBepcTUE ANg 3anoJIHeHUs
TOMJINBOM

10. Kanan nogsopa Tonnuea oT
noakKaymealoLwero Hacoca

11. Kanan otBOga Tonnmea K
noaKaymealoLemMy Hacocy

NMPUHLINM PABOTDI

3anoJsiHeHne TONJIMBOM

JaHHaa @yHKUMA BbINOJHAETCA npwu
LBVKEHUN MOPLUHSA (2), KOTOPLIA CXUMaeT
npyxuHy (1) n coobwaeTt mexay cobou
kaHanbl (10) n (11).

PerynupoBaHue

C pocTOM 4acTOThI BpaLLeHWs Basia Hacoca
ynpasnsiowee pasfieHue  Tonnauea
nosblaeTcs. MNopLeHsb (2) nepemMeLtaeTcs
] nocnepgoBaTesibHO OTKpbIBaeT
perynmpoBoYHble oTBepcTusa (8) ansa
ynpaBieHNs CKOPOCTbIO MOBbILLEHNUS
YNpaBAgIoLLEro AAaBNEHNS.

2.3
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TonnusHbii Hacoc Tuna DPC

2.3.1. TMOAPABJINHECKASA
roJIOBKA

OnucaHHble HKe QYHKUMN BbIMOMHATCA
B MTAaBHOM 3JIEMEHTE TOMJIMBHOIO Hacoca,
KOTOPbI Ha3biBaeTCs “rmapaBnnyeckon
roI0BKOM”.

F'mapasnnyeckas ronoska CoCToUT U3 ABYX

Y3/10B:

- Kopnyca rmgpasinyeckor ronoBku;

- poTopa-pacnpenenutens, B KOTOPOM
pacnonoXeH OAWH HarHeTaTeNbHbIN
3/1EMEHT, COCTOSALUMX U3 OBYX ONMO3UTHO
PacNONOXEHHbIX MYHXEPOB.

PoTop-pacnpenenutens, rmapasnMyeckas
rofoBka, B OTBEPCTUM KOTOPOI OH
BpalwiaeTca, a TakXe MJyHXepbl,
Haxo4ALUMecsa BHYTPU poTopa, ABNATCa
NPEeUn3noHHbIMKN AeTanaMn. ATO O3HAYaET,
4YTO Has3BaHHble AeTann TuwaTeNbHO
noaorHaHbl APYr K APYry, He O0JXHbI
oToenaTbCa Apyr OT Apyra, u MoOryT
paboTaTb BMECTE TOJbKO Kak eAnHbIN y3er.

J031MPOBAHUE, HATHETAHUE W PACMPEAENEHUE

Mo mMepe panbHeLero nosopoTa poropa
coobueHre Mexay HanoMHUTENbHbIMU
OTBEPCTUSAMU B POTOPE U rnapaBIn4eckomn
rosioBke npepoiBaeTcd (pasa 3anonHeHns
3akaH4ymBaeTcsd). [pu panbHenwem
noBOpOTE  poOTOpa eAUMHCTBEHHbIN
HarHeTaTeNbHbIM KaHan NoaxXoAUT K OAHOMY
13 BbIXOHbIX KAHA/IOB BbICOKOIO JABIEHNS
B rmapaB/IN4EeCKOM rofioBke (CM. puc. 2).
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Puc. 2

NMPUHLIUM PABOTDI

2.3.2. KVJIAMKOBAS LLAUBA

TonnuBo, uvMelOWee ynpasnsoliee
[AaBfieHne, nocTtynaeT B OTBeEpCcTue B
rmapaBanyeckon rosoBke, apdekTnBHoe
NPOXOAHOE CeYeHMe KOTOPOro MoxeT
perynnpoBaTtbCs NyTeM nepemeLleHns
[03VPYIOLLLEro knanaHa, CoOeAMHEHHOro C
MeXaHU4YEeCKUM PErynsaToOpoOM.

Bo Bpema ¢a3bl 3anonHeHus aBa
HanoOJIHUTENIbHbIX OTBEPCTUS B pOTOpE
COBMELLAITCS C ABYMS HANONHUTENbHLIMN
OTBEPCTUAMW B rMAPaBANYECKON rONI0BKE.
3apaHHoe KOMYecTBO TOMnBa, KOTopoe
6bIN0 oNpefeneHo OOo3MpYoLWMM Knana-
HOM, NOCTYNaeT B HAarHeTaTesbHYI0 Kamepy
1 pasgsuraeT nayHxepsl (3), KOTopble, B
CBOIO o4epenb, pa3aBuratoT poavku (1) n
nepxatenv ponnkos (2) (cm. puc. 1).

| a4+ T3
|
.'H.
Puc. 1 —
1. Ponuk
2. [Oepxatenb poauvka
3. MnyHxep
4. KynaukoBas wai6a

Puc. 3

M.P.C.4AJ

9To 9BNAETCA MOMEHTOM Havana
HarHeTaHua. o Mepe panbHenwero
noBOpOTa poTopa POJIMKN A0XOAAT A0
BEPXHUX TOYEK KyIa4KOBbIX BbICTYNOB. OTOT
MOMEHT onpeaensder kKoHey, ¢asbl
HarHetTaHus. 3aTeM B COOTBETCTBUU C
nocnenoBaTefibHOCTbIO 9TanoB paboyero
LunKna Hacoca poJIMKM TEPAIOT KOHTaKT C
BbICTYNnamMm KynaykoBOW Wanbbl, 1 poTop
rmapaBnnyeckon ronoBkM BO3BPALLLAeTCs B
COCTOSIHME HU3KOro AaBfieHUs, 4ToOhl
Ha4YaTb CNenyoLWMA UMK HAarHETaHUS.

2.3.3. HATHETATEJIbHbIE
KJIAMAHbI BbICOKOIo
AABJIEHUSA

B wTyuepe BbICOKOro pasneHus (7)
pPacnosioXeH HarHeTaTesbHbIA KnanaH, Ha
KOTOPbLIN AeNCTBYET OaBNeHWe Tonamea,
Haxogswerocs B MOJIOCTU BbICOKOIO
LaBNEHUA TUAPABANYECKON TONOBKU.
YnNnoTHeHne Mexzay Kopnycom KnanaHa,
NONOCTbIO BBICOKOIO AABAEHUS U LUTYLLEPOM
obecneyrBaeTcst C MOMOLLBIO ABYX CTaslb-
HbIx Warb (1) n (3). AaHHbIA y3en BktoHaeT
B cebsi kopnyc knanaHa (2) n HarHeTaTeNb-
HbI KnanaH (4), KOTopbI NpUTUPaeTcs K
cBoeMy cey. MakcmasnbHOe nepemetLe-
HVE HarHeTaTebHOr o KfanaHa orpaHn4yeHo
HaNpPaBASIOLLNM 3NIEMEHTOM (6) MPYXUHbI.
MpyxunHa (5) npyxmnMaeT KnanaH K Kopnycy
KnanaHa (Cm. puc. 4).

1. KynaukoBas waii6a

2. Uanda

BHYTpeHHsiS MOBEPXHOCTb Kyna4ykoBON
waribbl MMeeT KynaykoBble BbICTYMbI (1),
KOTOpblE PacnosnoXeHbl CUMMETPUYHO U
N3roTOBJ/IEHbI C O4€Hb BbICOKOM TOYHOCTLIO.
dopma 3TMX BLICTYNOB BbI3bIBAET
nepemMeLleHne HarHeTaTesbHbIX MiyHXe-
POB, MPUBOASALLEE K MOBbILLEHWIO AaBIIEHNS,
onpepenseT NPoOAOJIXUTENbHOCTb dasbl
noBbIleHUs AaBneHns n obecneymsaet
NAEHTUYHOCTb BCEX LMKIIOB BNPbICKUBaHNS
TonamBa.

Llanda (2) coepmHsieT kynadkoByio LLandy
C aBTOMAaTOM OMepexXeHnst BMPbICKNBaHWS
Tonnuea (cMm. puc. 3).

NMPUHLINM PABOThI

Kormna B Hacoce HaumHaeTca ¢asa
HarHeTaHWa, pPoONMUKU W OepxaTenu
POJIMKOB, KOTOPbIE YNNPAIOTCS B MITYHXEPH!,
HaYMHAaIOT ABUraTbCs MO HaNpPaBIEHUo APYr
K Apyry non BO3AENCTBUMEM [ABYX
pPacrnosioXeHHbIX C MPOTUBOMOOXHbIX
CTOPOH Ky/a4yKOBbIX BbICTYMOB.

PVIC 4 M.R.S.54J

1. Llan6Ga 2. Kopnyc knanaHa

3. LWaiiba 5. MpyxwuHa

4. HarHeTaTenbHbI KnanaH

6. Hanpasnsaowmii anemeHT
MPYXWUHbI

7. BbixogHOWM WITYLIEP BLICOKOrO
AasneHus

NMPUHLINM PABOTDI

B koHUe ¢asbl BNpbICKMBaHWS HArHETaTE b-
HbIi1 KJTanaH caauTCs B CBOE cenJio 1, Takum
obpasomM, “0cBOBOXAAET” ONpefeNieHHbIN
06beM B LUTYLLEPE BbICOKOr0 AaBNEHMS, 4TO
obecneynBaeT ObICTPOE 3aKPbLITUE Wbl
GOpCyHKN 1 NO3BONSAET NoaaepXuBaTh
oCTaTO4YHOE AaBfieHne TOMvMBa B KOHType
BbICOKOTO [AaBfieHusl, onpeaensemoe
npodunem KyiaikoBoro BbICTyna Lianobl.
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TonnusHbii Hacoc Tuna DPC

CUCTEMA NYCKOBOM MOAAYU

HASHAYEHUE

C uenbio obneryeHns nycka aApuratens ata
cucTteMa npu o4YeHb HU3KOI NMYyCKOBOM
yacToTe BpalleHWa Bafla Hacoca
YyBENNYMBAET LIMKJIOBYIO MOAAYY TOMMBA NO
CpaBHEHUID C LUUKIOBOK nogayven,
COOTBETCTBYIOLLEN MOMHOWN Harpyske npu
6onee BbICOKOW paboyeln 4acToTe
BpaLLEeHUsI.

2.4.1 NPUHUMN OEUCTBUA U
OMUCAHUE

Ana noBbllWeHNsa UWUKNOBOW nojayu
TOonaMBa NPWM NPOKPyYMBaHUW ABUraTens
cTapTepoM MakCumalibHOEe pacCTOAHMe
MeXay NiayHxXepamn B kKamepe HarHeTaHus
yBenmMunBaeTcsd, 4YToObl 006ecneynTb
BO3MOXHOCTb BMPbICKMBAHUSA BONbLUEr0
KoSnyecTsa Tonnuea. ng aToro cnyxart
COOTBETCTBYIOLLME MPOPE3U, BbINOSIHEHHBbIE
C OZLHOW CTOPOHbI Aepxartens ponuvka (1) n
Ha KOHUaxX nnacTUHblI PEeryanpoBKu
MAKCIAMANRKHAIA NNNAUIM Tannra (2)

1 2
X
B=R === "‘.:|:._.,_,_._‘ T 1]
| | i |
| X
e I
A
X
K|
Puc. 1

1. [OepxaTenu poJsIukos

2. MnacTuHa perynupoBku
MaKCMMaJibHOW Nojaym Tonamea

3. MnyHxep

Korpa npopesu gepxartenen posinkos n
nnacTuHbl  BXOAAT Apyr B Apyra,
MaKkCuUManbHOE pPaccTosHue Mexnay
nayHxepamu (3) yBenuymBaeTcs Ha
BEJIMYMHY (X), KOTOPas 3aBUCUT OT MyOuHbI
npopesen B gepxarenax posukos. B
pesynsraTte KOJIMYECTBO BMNPbLICKMBAEMOrO
TOMMBA yBENMYMBAETCS U, TaKUM 06pa3om,
obecneymBaeTcs yBennyeHHas “nyckosas
nopgaya tonamea” (puc. 1).

MepemelneHne ponuka u
AepxxaTesisa ponuvka (CM. puc. 2)

MepemelieHne 13 NonoxeHus “nyckoBoi
nogayu Tonnamea” B nonoxeHue “nogayun
TOMNAMBA NPU NOHOM Harpy3ke” nHaobopoT
nocturaetcs 3a cyet 0CEBOro
nepemMelleHns posiMkoB BMecTe C
aepxarensimMmuv posnkoB Noa, BO3AENCTBUEM:

MC.D.2ay

Puc. 2

MC.D.3AS

- MPYXWHbI MYCKOBOW Nnogayn Tonnmea
(pacnonoxeHHOM CO CTOPOHbI NpMBOAA
poTtopa);

- rMgpaBMyecKknx TonkaTenemn (pacnono-
XEHHbIX Ha KOHLLe rMapaBnyeckoln ro-
JI0BKIN), NepeMeLL,eHne KOTOPbIX OrpaHn-
4YeHO CTOMOpPHOW Wanboii. Mmapaesnuyec-
Kue TonkKaTenu OTKIYaT LUKI0BYIO
nogadvy, Korga Ha HUX nojaeTcs
ynpaensioLiee AaBneHne Tonamea.

2.4.2. ANVDDEPEHLUUAJIbHbLIU
KJIAMAH MYCKOBOU
NMOAAYU TOMNJIUBA

AnddepeHumanbHbln KnanaH, NpMBoau-
MbIl B OEeNCTBME yNpasnsiowmm gasne-
HMem Tonnuea, PacnojlIoXeH B Koprnyce
KfanaHa, KOTOPbIA TakXe CAyXuT Ang
KpenneHnsa ruapasnm4eckon roloBku K
KOpMycy Hacoca.

OTOT kNlanaH Bk/o4aeT B cebs kopnyc (4) n
noneln knanaH (5), K KOTOpOMy
npukpenneHa npyxuHa (3). NMpeaeaputens-
HOE HaTsXeHue 3TOW NPYXMHbI MOXHO
OTPErynMpoBaTb C NOMOLLpBIO BUHTA (1) (CM.
puc. 3).

Ynpasnqowee pasneHue TONAUBA,
3aBuCSLLee OT 4acTOThl BpalleHus Bana
Hacoca, AeCTBYET Ha 0OpaTHYI0 CTOPOHY
KnanaHa 4epes KOJbLEBYIO KaHaBKy (6).
Korpga knanaH HaxoguTcs B “3aKpbiTOM”
NOJIOXEHUN, K TMApPaBANYECKUM ToNKaTe-
n9M NyCKOBOW nogaym TonamBa He
noaBoaAMTCS ynpasnsioLlee nasnexume. Npu
3TOM BKJIIO4aeTCca OYHKUUS NYyCKOBOWN
nogayn. Korga knanaH HaxoguTcsa B
“OTKPbLITOM” MONOXEHUN, ynpasngoLee
[laBneHve TONJNBO NOAAeTCs Ha 3a[HI00
4acTb rMAPaBANYECKUX ToNKaTenen yepes
OKHO (8). MNpwn 9TOM PYHKLMSA NYCKOBOM
noaayn Tonamea OTKKHYaeTCs.

Puc. 3

N =

o0 s w

PerynupoBo4HbIii BUHT

Kanan ans Bo3spara Tonavea B
KamMmepy NniyHXepos

MpyxuHa knanaHa

Kopnyc knanaHa

KnanaHn

KonbueBas kaHaBka gns
noaesopa yrnpaensiowero
AaBneHus

Kanan nogeBopa tonnuea K
rMapaBan4YeckumM TonkKaTensam
NMyCKOBOW nopauv

OTBepcTue, coobuaioliee
ruapaeBauyeckue TonKaTenm ¢
KnanaHom

2.7
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2.5.1. ABYXPEXWUMHbIN
MEXAHUYECKUA
PEIYJ19TOP

HASHAYEHUE

PerynaTtop, orpaHnynBsaioLLni MUHUMATb-
HYIO 1 MaKCUMaJIbHYIO 4aCTOTY BpaLLEHNS,
COeMHAET pblyar Harpysku (1) c Lo3upyto-
wumMm knanaHom (7). Ero 3apaua
3akKJlo4aeTcs B PeryimpoBaHnmM 4acToThl
BpaLLEHMS XON0CTOro Xoaa (1 NOBbILLEHHON
4aCTOTbl XONOCTOr0 xopga), a Takxe
orpaHn4YeHnn MakCuManbHOM 4acTOThl
BpaLleHns aBuratens.

OMUCAHUE

[MPYXUHHBIN 3NEeMEHT (2) ABYXPEXNMHOrO
perynatopa CoOCTOUT U3 nNpenBapuTesibHO
CXaTon MPY>XMHbl PerynaTopa, 3akitoyeH-
HOW B CTaJlbHOW UMANHAP, COEAMNHSIOLLEN
pbl4ar Harpy3ku (1) ¢ BepxHel 4acTbio
pblyara perynstopa (3). B cBoto ovepenpb,

pbl4ar  peryndatopa nosopayuBaeTt
posvpylowmn - knanaH  (7) 4epes
ceagywowyo Tary (5). lMnactuH4yaTtada

npyxuHa (14), npuknenaHHas K nepegHemMy
KOHLY pbl4yara peryndaropa, perynupyert
4aCTOTY BpaLLeHUs X0N0CTOro Xoaa.
Kopnyc rpysoB perynatopa (10)
npukpensaeH K npusogHomy Bany (11), B
HEeM HaxoaMTCa HECKOMNbKO rpy30B (9). Mpu
yBENIMY4EHUN 4HacCcTOThbl BpaLLEeHUS MNOA
LENCTBUEM LLEHTPOOEXHOW CUMbl rPpy3bl
OTKJIOHSAIOTCHA HapyXy OT OCU BpaLleHns
(cm. puc. 1).

NMPUHUWN PABOTbI

Mpwn paboTe gBuratens Ha Xo0CTOM X0y
LeHTpobexHas cuna, AelncTBylowas Ha
rpy3bl perynatopa, mana. Ha pblyare
perynsitopa ycTaHaB/MBaETCS paBHOBECHE
MeXAy CUNol AaBneHus rpy30B U CUON
LEeNCTBUA NNacTUHYaTON NPYXWUHbI (Ha
KOTOPYI0 Yepes Ban nepegaeTcs ycunme ot
pblyara perynmpoBaHus 4acTOoThl
BpalleHna xonoctoro xopa). B atom
3aknoyaeTcsa GyHKUMA “perynmpoBaHus
4YaCTOThbl XONIOCTOro Xo4a” perynaropa.

[Mpuv yBENNYEHM YACTOThI BPALLEHUS pblyar
Harpyskm 4yepes pblyar perynaropa

nepemeLLaeT LO3MPYIOLLIMI KianaH B CTOPOHY
NOJSIHOIO OTKPLITUS. LleHTpobex-Hasa cuna
rpy3oB BO3pacTaeT, 0QHAKO OocTaeTcs
MeHbLUEe, YeM cufa npeaBapu-TenbHON
3aTSKKN MPY>KMHHOMO 3NIEMEHTA perynstopa.
OTO O3HayaeT, 4TO yCcTaHaBIU-BaeTCs
HenocpeacTBEeHHas CBA3b Mexay
LO3VPYIOLWMM KnanaHoM © nepanbio
akcenepartopa, u GyHkuma “perynmposa-
Hue” He paboTaeT.

Bo Bpemsa ¢dasbl “perynupoBaHus” npwu
YacToTax BpaLLeHUs, Koraa LLeHTpobexHas

PETYNSITOP

2

cuna, LencTBYIOLLANA HA FPY3bl, NPEBbILLAET
cuny  npepBapuTenbHOM 3aTAXKN
NPYXWHHOIrO 3NIeMEHTa perynatopa,
NOCNeLHUI HAYMHAET yNpaBnsaTb NOJoXe-
HMEeM [03upylolwero knanaHa. Takum
obpa3om, CBA3b MexAy A03UPYIOLUM
KJ1anaHoM 1 pbl4arom Harpysku nepecTtaet
ObITb NPSMOWA.

Puc. 1

MRM.1A)

1. Pblyar Harpysku

MpPYXWHHBbIA 31€MEHT,
OrpaHM4nBaloLLi MMH. U MaKC.
4acToThbl BpalLEeHUs

Pblyar perynaropa
Ynpaensiowas ckoba
Cesa3ylowaa Tara
MpyXuHa cea3ylowWwen Tarn
A o3unpylowmin Knanad
YnopHas mydTta

®NO O A®

9. [py3bl perynaropa
10. Kopnyc rpy3oB perynsaropa
11. TMMpueopHo Ban

12. Ban pbiyara perynimpoBaHus
XO0JIOCTOro xoaa

13. Pbluar perynupoBaHus
XOJIOCTOro xoaa

14. TMnacTuH4aTasa NpyXuHa
perynmpoBaHus X0a0CTOro xoaa

29
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HASHAYEHUE

OTa cucTtema npenHasHavyeHa Ansg
perynMpoBaHuUs onepexeHus Hadvana
BMPbLICKMBAHUSA TOMJIMBA C TEM, YTOObI
BMPbICKMBAHNE HAYMHANIOCh B ONTUMalb-
Hbl/i MOMEHT LMKNa ABUraTens AJis BCex
paboumx PeXMOB.

OMUCAHUE

MopweHb (7) nepemeliaeTcsa BO BTY/Ke
(10), koTOpas pacnosioxeHa B kKopnyce
Hacoca (12) n coegunsieTcsa uandoii (6) ¢
KynaykoBou warbon (13). MpyxuHbl (3) 1
(5) onpepensatoT nepemMeLll,eHne NopLUHS,
KOraa Ha Hero OencTByeT ynpasnsioLLlee
[asneHuve tonnmea (cm. puc. 1).

2.6.1. NPUHUMN PABOTHI

Korpa gBuratenb oCcTaHoBMEH U gudde-
pPeHUManbHbIN KnanaH nyckoBOM noaa4ymn
3aKpbIT, HA NOPLUEHb aBTOMAaTa onepexe-
HUS BMNPbICKUBAHUA TOMAVBA HE OeNCTBYeT
pasnexdue. MNopweHb npuxmnmaeTcs K
3arnywke (9) NpyXuHoOW onepexeHus
BMPbICKMBaHUSA (3) 1 NPY>XUHOM 3anasabl-
BaHWs BNpbICkMBaHUS (5). Takum 06pasom,
cucTtemMa HaxoauTcsa B COCTOSHUM
“3anasgblBaHns  BMPbICKMBAHUA Npwu
nycke”.

Korpa puddepeHumanbHbli  KnanaH
NyCKOBOW NoAayun TOMaMBa OTKPbIBAeTCH,
TONAMBO NOA, YyrNpasndoLWwmM gaBleHnemM
nocTynaeTt B kamepy (8) no3aam nopLuHa
aBTomara OnepexXeHus BrpbICKUBAHUS,
3acTaBfgas ero nepemMeLLaTbcs 4o Tex nop,
NnoKa OH He YNPEeTCH B Tapesky NPYXuHsbl (4),
NMOJIHOCTBIO CXaB NPYXWHY 3anasabiBaHns
BrnpbiCKMBaHUA. [lpun 3ToM cuctema
HaxoouTCA B COCTOSIHUM “HYNneBOro
ornepexeHus BrpbiCKUBaHNA".

Mo Mepe yBennyeHns 4acToTbl BpaLleHUs
ABuratens ynpasnsiouiee AaBlieHne B
kamepe (8), oencTByloLLee Ha NOPLUEHD (7),
Takke 6ynet ysenuumsaTtbes. Korga cuna,
co3paBaemMas npu BO34eNCTBUN ynpas-
NSIOLLEro faBfieHns TONAMBA Ha NOPLUEHD,
npeononeeT cuny Npy>XuHsol (3), NOpLUEHb
BMECTe C KyJa4ykoBOW Wanboin HavyHeT
NoBOPaYMBaTLCS B HANPaBneHUn, MPOTUBO-
NOJIOXHOM HanpasfieHNIO BPaLLeHVst Bana
Hacoca, 1 CTaHeT NOCTeNeHHO yBenn4mMBaTb
yron onepexeHnsa BnpbiCknsanug. MNpu
YMEHbLUEHNM YaCTOTbI BPALLEHWS MPYXMHA
6yneT nepemellatb NOPLUEHb U KYa4yKo-
BYIO LLAMOyY Ha3az, B NONIOXKEHNE “HYNIEBOrO
ornepexeHus BrpblCKUBaHNA".

S SR YIESias
e |
Wy |
" d . » - e B !—
| M 2 —
| T - AR .
| - = -\-\-\""-\..: el
/ — = %
| S B 1.9 !
-l. J;-- -.-- L-_* | I
|
1 13 10 12 11
Puc. 1
1. 3arnywka (Co CTOpPOHbI MPYXUHbI) 8. Kamepa ynpaensiowiero
2. Ynop MakcuMManbHOro onepexeHus [EEIEDLE
BMPbICKUBaHUS 9. 3arnyuwka (Co CTOPOHbI
3. T[naBHas NpyXuHa onepexeHus noABoAa AaBNeHus)
BMPbICKUBaHUSA 10. Brynka (aBTOmMaTa
4. TMMopswxXHbI ynop (Tapenka T
NPY>XUHbI) BMPbICKUBaHUS)
5. [MpyxuHa 3anasgbiBaHus 11. KpenexHblii 351eMEeHT,
BMPbICKMBaHNS onpepensiowuii nosoxeHue
roJIOBKMU
6. LUanda
12. Kopnyc Hacoca
7. ToplwieHb aBTOMaTa onepexeHus

BMpPbICKMBAHUA TONNMBA

13. KynaukoBas wain6a
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nPUBOA

HASHAYEHUE

MpuBOAHOM Ban Hacoca NpeaHasHavyeH onsa
coeauHeHns NPUBOAA OT KOJIeHYaToro Bana
ABUraTesns ¢ rMapaBANyeckoii roJIOBKOWA.

2.7.1. ONMNCAHUE

JlaHHbIV y3en coCcTouT 13 Beayllero sana
(5) ¢ 3akpensieHHbIMN Ha HEM JeTanamu,
BpaLLaloLLLEerocs B AByxX NoaWmMnHmKax (3) n
(8) B Kopnyce Hacoca. 3ToT Ban
COeaVHAETCH C r’MAPaBANYECKO FON0BKOM
Hacoca C NOMOLLLbIO MPOMEXYTOYHOr 0 Bana
(7) (cm. puc.1).

Puc. 1 wAE
1. CTonopHoe KOonbLo 5. [pueopHoOI Ban n Kopnyc rpy3oe

2. YnopHas wain6a 6. YnopHas mydpTa

3. [epBbiii NOALWMIMTHUK 7. TpomeXyTOo4Hbli Ban

4. TpocTtaBka 8. BTopoW noAWUNHUK

2.13
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CUCTEMA OTK/TIOHEHMS NOAAYU TOMJIUBA

2.8.1. BJIEKTPOMATHUTHbIN

KJIAMAH OTKJIO4MEHUSA

NOoAAYU TOMNJIUBA

[Buratens oOCTaHaBNMBAETCH MNyTem
nepekpbITUS KaHana 3anofIHeHNsa poTopa-
pacnpenenutens. 9ta GYHKLNUSA BbIMO-
HSAETCS 9N1EKTPOMArHUTHbIM KnanaHom (3),
BBEPHYTbHIM B rMApaBiMYe€CKy0 rosiOBKY,
KOTOPbI YCTAHOB/IEH MEXAy KaHanom,
noaBoasiWMM  TOMNAWBO, WUMEKLWUM
ynpasnswouwee gasneHune (1), n kaHanom
(4), nooBOAALLMM TONANBO K A03MPYIOLLEMY
Knanany (cm. puc. 1).

Puc. 1 |

Kanan, noasoaswmii Tonimeo, MMeloLlee ynpaensiowuee aasneHme
MopweHb
OnekTpoOMarHUTHbIN KnanaH B c6ope

>

Kanan nogeoga TOniMBa K AO3UPYIOLLEMY KilanaHy

2.15
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CUCTEMA ONEPEXEHUS BMNPbICKUBAHWUSA HA

MAJIbIX HATPY3KAX

HASHAYEHUE

Cuctema Low-Load Advance (LLA) -
onepexeHns BNpbICKMBAHUS TONAMBA Ha
ManblX Harpyskax - npegHasHadeHa ong
KOpPPEeKTMpPOBaHUSA pPaboTbl OCHOBHOWN
CUCTEMbBI ONepexeHns BNpbICKMBaHmS. Ha
MasblX Harpyskax (1 nNpu Masbix LUKIOBbIX
nogadax Tonauea) BO Bpems dasbl
3anoJIHEHUS PONUKU 1 AepXXaTenu POSINKOB
pasaBuraloTcs B pagmanbHOM Hanpasie-
HUW HA MEHBLLIYIO BENINYUHY. DTO NpMBOAUT
K 6onee NO3gHEMY MOMEHTY KOHTaKTa
PONNKOB C BHYTPEHHUMWU BbICTyNnamu
KynaykoBoOW wanbbl (1 6onee no3gHeMy
Hayany ¢asbl cxatusa). B peaynbrarte
BMPbICKMBAHME Ha4YMHaeTCca Nno3aHee.
Cuctema onepexeHus BNpbICKMBAHUS HA
ManblX Harpyskax KOMMEeHCUpyeT 3TO
ABNeHne nytem 6ofee paHHeEro Havyana
BMPbLICKMBAHUS HA MaJsibIX Harpy3kax.

OMUCAHUE

Cuctema onepexeHus BNpbICKMBAHUSA HA
ManblX Harpyskax yctaHaBiMBaeTCH CO
CTOPOHbBI MPY>XMHbI aBTOMaTa onepexeHns
BMpPbICKMBaHUSA. OHA COCTOUT U3 NOPLUHS
(1), KKOTOPOMY NOABOANTCS yNpaBnsioLLee
[aBneHne yepes knanaH (9), ycTaHOBNEH-
HblIA B KOpMyce Hacoca. OTOT knanaH
MeXaHN4YeCKM CBA3aH C pPbl4aroM Harpysku
(cm. puc. 1).

2.9.1. NPUHLUNN PABOTbI CUC-
TEMbI ONEPEXXEHU4A
BMPbICKUBAHUA HA
MAJIbIX HATPY3KAX C
MEXAHUYECKUM
YMNPABJIEHUEM

Mpwn nycke gsuratens n3-3a O4eHb Manomn
4aCTOTbl BpaLleHVs yrnpasnsioLllee nasne-
Hue 6yaeT H13KkMM. MNoaTomy anddepeH-
LiManbHbIA KnanaH NyckoBOl nogayu Tonim-
Ba OyZleT 3aKphbIT, M TOMIMBO He OyaeT noaa-
BaTbCH B KOHTYpPbl aBTOMarta ornepexeHuns
BrpbICKMBaHus. [NopLueHb agTomara onepe-
XEHWS BNPbICKMBAHUSA NEPEMELLAET Kynay-
KOBYIO LLANBy B NOIOXeEHWE “3ana3fbiBaHve
npu nycke”. B nonoxeHun “xonocTon xon,
WM Manas Harpyska” Tonameo, UMeKoLLee
ynpaengioLLee AasneHne, nogaetcs K kna-
naHy HWU3KOM Harpy3kun Yyepes anddepeH-
LManbHbI KnanaH nyckoBor nogayu. Peivar
Harpy3km OTKPbIBAET KnanaH onepexeHns
BMPbLICKMBAHUSA HA MallblX Harpyskax c
NOMOLLbIO MeXaHN4eCckon cBsa3u. B aTom
NMOMIOXEHUN Ha NOPLUEHb MasioO Harpy3kun
LEeNCTBYET AaBfieHNe N3 KaMepsbl MiayHxe-
POB, B TO BPEMS Kak Ha NOpLUEeHb aBToMaTa
onepexeHns BNpbICKMBAHUS OENCTBYET
ynpasnsiouiee nasneHne. 3To NPUBOANT K
NOBOPOTY Ky/Ia4KOBOW LLANObI B MONOXEHNE
“onepexeHne BNPbICKMBAHUSA Ha MaliblX
Harpyskax”.

B nonoxeHunn “nonHas Harpyska” pblyar
Harpy3ky 3akpbIBaeT KnanaH onepexeHus
BMPbICKMBAHUSA HA MaliblXx Harpyskax, u
Torga ynpasnsiollee nasneHne OencTeyeT
C3aM Ha NOpPLUEHb Masnion Harpy3ku. 910
[aBJfieHne rnepemeLiaeT nopLleHb Manom
Harpysku, nepemeLiass BMECTe C HUM
NnopLLEHb aBTOMaTa ONepexXeHns, KOTopbl
Takxe rnepemMeLlaeTcsd B 3aBUCMMOCTU OT
4acToTbl BpauieHua. B pesynbrate
KynaykoBas wanba noBopaynmBaeTcsa B
HanpaBJfieHUN BpalleHNsa Bana Hacoca B
NoJIOXEHMEe OnepexeHns BNPbICKMBAHUSA
TONnMBa “nonHasi Harpyska”.

(1]
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Puc. 1
1
1. Nopwenb (LLA) 5. CTonopHoe KoJbLO A. KaHan nogBopa
2. Brynka 6. 3arnywka (LLA) TONNMEBa B Kamepy
3. Kopnyc 7. Ynop NAyHXepoB
4. TMpyxuHa 8. Kopnyc knanaHa B. KaHan nogBopa tonnm-
onepexeHus 9. KnanaH Ba K nopiuHio (LLA)
snpbickueanua 10. Peivar G. TMnockas rpaHb

2.9.2. NPUHUNN PABOTbI
CUCTEMbI OMNEPEXE-
HUH BNMPbICKUBAHUSA
HA MAJIbIX HATPY3KAX
C 3JIEKTPOMAIHUT-
HbIM YINMPABJIEHUEM

Ha aBTOMOGuUAAx, 060pPyAOBaHHbIX
KOMMbIOTEPOM yNpaBieHUs OBUraTeNeM,
HanpumMep, UMEIOLLIMX CUCTEMY PELIMPKYNS-
umm oTpaboTtaBLlumx ra3os (EGR), perynun-
pPOBaHVe OnepexeHns BNpbICKMBaHUS TOM-
NINBa Ha MasbIX HArpy3Kax MOXeT OCYLLEeCT-
BNIATLCA C MOMOLLBIO 3N1EKTPOMArHUTHOIO
knanaHa. CvrHan ot noTeHLMOMEeTpa, ycTa-
HOBJIEHHOIO Ha pblYare Harpysku Hacoca,
COo00LaeT KOMMbLIOTEPY O NapamMeTpe “Har-
py3ka”. KomnbioTep, B CBOKO o4epenb, no-
CbINaeT ynpaBnsioLLmiA CUrHas Ha OTKPbITUE
9NEeKTPOMarHUTHOro knanaHa. dnekTpo-
MarHUTHbIA KnanaH ycTaHaBNMBAETCS B
rmopaBnn4eckon rofioBKE Ha MecTe Knana-
Ha C MexaHn4yecknm npmeogoM. Npu aTom
He TpebyeTCcs HUKaKUX U3MEHEHUI B rna-
paBNYECKOl CUCTEME Hacoca (CM. puc. 2).
Mpn paboTe Ha Manbix Harpyskax Ha
3/IEKTPOMArHUTHbLIN KnanaH nogaeTtcs
nutaHme. TOoNAnBO, UMEIOLLLEE YNpaBnsao-
Lee naBneHue, NnogHMMaeT Wwapuk (2) c ero
cefna 1 BbiTeKaeT B KaHasbl B KOpnyce
Hacoca. Npn 3TOM CHUXaeTca naBleHune,
[EeNCTByloLLEee C3aAM Ha NopLUeHb onepe-
XEHWS BNPbICKMBAHMS Ha MaJbIX HArPy3Kax,
M cuctemMa nepexonuT B COCTOSIHUE
“onepexeHne BrnpbICKMBAHUS HA MalblX
Harpyskax”.

HaunHas c onpefeneHHon Manon Harpy3km
1 Npy JanbHelLLeM ee NoBbILLEHM, Nofaqa
HaNPs>KEeHUsT Ha 9NIEKTPOMArHUTHbIA Kna-
naH npekpaLaeTcs, 1 Lapuk NpuxnMaeT-
Ccs K CBOeMy cepnny npyxwuHon (4). B
pe3ynbTate ynpasasioliee OaBneHune
LEeNCTByeT C3aa4u Ha NOPLIEHb Manon
Harpysku, u cucrtema nepexoauvT B

CEA

1 2 3 4 5 |

Puc. 2

1. Kopnyc knanaHa

2. LWapwmk

3. MnyHxep

4. TpyxuHa

5. OnekTpoOMarHUTHbIN KnanaH

A. Kanan, nogBoasiLmii TONAMBO K
Kamepe rnayHXxepos

B. Kanan, nogBoasilmin Tonnmeo K
nopiuHio (LLA)

C. Kanan, nogBoaswmii TONJMBO,

nMewLlee ynpaensmouwiee
AaBJieHune

nosioXXeHne onepexeHna BrnpbiICKNBaHUA Ha
NOJSIHON Harpyske.
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TonnusHbii Hacoc Tuna DPC

KOPPEKTOP M0 JABNEHUIO HALAYBA

HA3HAYEHUE 2.10.1. NPUHLUMUN PABOTbI
Koppektop no  Aasnernio HaAAYBa  Mpu paGoumx 4acToTax BpalieHWs rMAapaBAnyYeckux — Tonkatenewn, 4To
npeaHasHav4eH Ang  peryinpoeBaHns  nudpdepeHumanbHbllii KnanaH nyckoBoW nepeMeliaeT MOABWXHbLIA y3en B

MakCManbHOW LMKNOBOW Nofa4m Tonamea
B 3aBUCUMOCTWU OT OaBJieHUa Hagayea,
co3agaBaemMoro TVDGOKOaneCCODOM.

OMUCAHUE

TonnueHbie HacoChbl TMna DPC,
yCTaHaBNMBaeMble Ha [ABuUratenax c
Typ6OHaAAYBOM, UMEIOT U3MEHEHHYIO
CUCTEeMy PperynmpoBaHuUg LUKIOBOWN
nogadn. PerynnpoBo4yHas nnacTtuHa
MakCManbHOW LMKNOBOW Nofa4m Tonamea
1 oepxarenu posimkoB UMEIOT CKOLLEHHbIE
KPOMKM  (BMECTO npope3en) Annsa
obecrneyeHus NNaBHOro W3MEHeHUs
LWKNOBON nogaym TonnaumeBa 3a CcHYeT
M3MEHEHNS MaKCUMallbHOro PacCTOAHUSA
MeXAy nayHxepamu nNpuM  OCEBOM
nepemMeLleHnm BCero y3na Ha sany potopa.
B Takme Hacocbl BCTPOEH KOPPEKTOP no
[LaBNEHUIO Haaayea, COCTOAWMNA U3
Kopnyca knanaHa (1), B KOTOPOM HaxoanTcs
nopLueHb (2), ynuparoLwmiicsa B NpoCTaBKy
(3). C obenx cTopoH 3TOW NPOCTaBKMN
3akpenneHbl aBe auadparmel  (4),
MMeloLme pasnuyHbin anameTp. JasnerHne
HapayBsa OoT TypbOokoMnpeccopa nogaercs
Ha BxopA, (7) mexay Asymsa gmnadparmammn
(cm. puc. 1).

KoppekTtop no pasneHuio Hapayea
COEe[VHEH C KOHTYPOM YynpaBnsiowero
[aBneHuns Ha yyacTke Mexany
anddepeHumanbHbIM KnanaHoM NyCcKOBOW
noaayuv Tonamea M NOABUXHbBIM Y3JIOM.
KoppekTtop no pasneHuio Hagayea
noonepxunBaeT BanaHc Mexnay LMKIOBOM
nogaden Tonamea n faBneHveM Hapaysa
nyTem nocnenoBaTenbHOro U3MeHeHns
[aBfeHns no3aan  rnmapabBnmvyeckux
TONKatenen, KoTopble nepemMeLLarT
NOABWXHbLIA y3en B OCEBOM HanpasfieHnN,
npeogonesas Cuiy 3aTaXKU NPYXUHbI.

nogayn TomaAMBa  3akpbiT, U 9TO
NpenaTCcTBYEeT NOABOAY YNPaBASOLeEero
[aBneHns TonamBa K rmapaBamnyecknum
Tonkatenam. [lpun aTomM BO3BpaTHas
NPYyXHa yaep>X1BaeT NOABUXHBIN y3en B
MOJSIOXEHNN MaKCUManbHOro AaBneHnsa
Hagnysa WMAWM MakCUManbHOW nogayn
Tonnmea.

Korpna pBuratenb paboTtaet ¢ manon
4acTOTOW BpalleHusl, TONANBO, NMeloLLEEe
ynpasnsiouiee aasfieHne, OTKpbiBaeT
avddepeHumanbHbll KnanaH nyckoBOM
nogayv u NoaBOANTCSA K 3afHEN 4acTu

NONOXEHNE MUHUMASIbHOW NoJaqn.

C pocToM paBneHus Hagnoyesa npu
NOBbILLIEHNW YaCTOThl BpaLLEeHUs AsuraTens
avadparmel nepemMeLtalnTcsd NPOTUB CUSIbl
nencTeus npyxXxuHsol (5). 3T1o no3sonser
NOPLUHIO KOppekTopa Mo pAaBlieHuto
Hagnysa NOCTENneHHO OTKpbIBaTb
oTBepcTue (8), koTopoe nepenyckaeT
TOMJIMBO W CHWXAET AaBfieHne, noasoam-
MO€ K 3a4HUM 4acTaM rugpaBnn4eckmnx
ToNKaTenen, nepemMeLLatoLLmx NogBUXHbIN
y3ern.

o
.I - _.-".
)
4 2
B
3
6
1
| i’
Puc. 1
1. Kopnyc knanaHa 7. LUWTtyuep noasopa aaBneHns
2. TopueHb Happyea
3. Mpocraeka 8. OTBepcTUe Nnepenycka TonaMea
Ha BXOJ, NoAKa4ymBaloLlero
4. [Ownadparmsl Hacoca
5. Mpyxuua 9. LUTyuep Ans oTBOAA yTeueK
6. BWHT perynupoBKu LiMKJIOBOW TOoNnNMBa

nogaumn
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TonmumeHbii Hacoc Tuna DPC ~ JOMONHUTENBHOE OMEPEXEHWUE BINPbICKUBAHUS

HASHAYEHUE

e — e ———

HasHaueHue 3Tol CUCTEMBI 3aKITIO4AETCS B
CHUXEHUN BbIBPOCOB caxu npu paboTe 2 1 68 B 3
HEenporpeToro ABuraTens Ha X0N0CTOM
xoay. Cuctema OOMOSHUTENIBHOrO onepe-
XEHUs1 BNPbICKMBAHUS TOMNBA CHUXaeT
BbIOPOCHI CaXxu Ha XON0CTOM XO4y U Nnpu
NMOBLILIEHHOW 4acTOTe XOJIOCTOro xoaa
nyTem yBeJIMYEeHUs yrina onepexeHus
BMPbICKMBAHMS MO CPABHEHMIO C HOPMaslb-
HbIM 3Ha4YeHVeM AN COOTBETCTBYIOLLErO
pexumMa npu nporpetomM Agsuratene. 3t
[EeCTBUSI MOTYT BbIMOJIHATLCS BPYHHYIO NN
aBTOMAaTUYECKN.

2.11.1. PYYHOE YNPABJIEHUE
AONOJIHUTEJIbHbIM
ONEPEXXEHUEM
BMPbICKUBAHUA

NMPUHLNMN PABOTbI 1 ONMNCAHUE

JlaHHasi cuctema ycTaHOBJIEHA CO CTOPOHbI
NPY>XVHbI aBTOMAaTa ONnepexXeHns BrpbICKU-
BaHWs. OHa BktoYaeT B cebs Ban (1), yaluky
(2) n ynpaBnsawowmii poiyar (3) ¢ TpemMs
OTBEPCTUAMMU, B KOTOPbIX PACMONOXEHbI
CTallbHble LWapukn (4).

MepemelleHne ynpasnsioLLero peiyara (3)
NPUBOAUT K TOMY, HTO LLUAPWKMN BbIXOOAT U3
yrny6neHunin B CTONOpHOM nnactuHe (5). 31o Puc. 1

BbI3bIBAET YAaCTUYHOE CXaTue MPYXUHbI — — —
onepexeHna BNpbICKMBaHUA (9) (cMm.
puc.1).

Mpu oTkpbITUM AnddepeHUnanbHOro
KnanaHa yBenMYeHusa LUKIOBOM nogayu
TOonAMBa ynpaensioLLee JaBieHme BO34eN-
CTBYET Ha NOPLUEHb aBTOMAaTa OnepexeHns
BMNPbLICKMBAHUA, M 3TO MoBOpaymBaeT
Kyna4koBylo Lwarby B NoNoxeHne “gonon-
HUTENbHOE onepexeHue”.

=
o
&
S

Ban 6. BosBpaTHas npyXxuHa
Yawka MoaBuXHbIA ynop
PerynupoBo4HbIi pblyar 8. 3arnywka aBTOMarta
CTtanbHbIEe LUapuKun onepexeHus BrnpbiCKUBaAHUS

CTtonopHas nnacTuHa 9. MpyxuHa onepexeHus
BrMpPbICKUBAHUSA

Gl B =
=

2.11.2. ABTOMATU4ECKOE
YMPABJIEHUE
AONOJIHUTEJIbHbIM
ONEPEXXEHUEM
BMPbICKUBAHUA e

NMPUHLINMN PABOTbI U ONMUCAHUE il

|

Cuctema yCTaHOBNEHA CO CTOPOHbI
MexaHn3mMa onepexeHns BNpbICKMBAHUS Ha |
Manblx Harpyakax. OHa Bkjo4yaeT B cebs
NOpPLUEHb OMNepexXeHus BNPbICKMBAHNA Ha f
Manblx Harpyakax (1) ¢ BbICTYNOM, KOTOPbIN -
BXOAMUT B OTBEPCTUE CTOMOPHOM MNACTUHBI ™
(2). Ban (3), K kKOTOpOMY NMpuKpenaeHa cTo- b
nopHas NnacTuHa, NPOXoauT Yepes OTBeP- I B
CTve B 3arfylke aBTromaTa onepexeHus

BMpbICKMBaHUSA (5). DTOT Ban coeanHsaeTcs

ynpaensoLwmm peidarom (4) n taron (6) c

pbl4arom xonocToro xona (7) (cm. puc. 2).

Mpu paboTe Ha XONOCTOM X0AY Henporpe-

TOro AABUraTens pblyar yBesMyeHHON 4acTo-

Thl BPALLEHNSA XONIOCTOr0 X04a nepemMeLtaet

YNPaBASIOLLNA pblyar, KOTOPbLIA Yepes Tary

noBOpaYMBaET ynpasnasiowmin san. B atom

NOJIOXEHUN BbICTYN NOPLLHSA ONepexeHns

BMNPbICKMBAHMS HA Manon Harpy3ke cosna-

NiaeT c 0TBEPCTUEM B CTOMOPHOW NNacTuHe, PuG. 2

1 NOL AENCTBUEM MPYXMUHbI, NMPUXUMat0- :
wen NopLweHb, 3TOT BbICTYN BXOAUT B
oTBepcTue. NopLueHb aBTomara onepexe-

o 1. MopuweHsb (LLA) 5. 3arnyuwka (LLA)
HWSI BMPbICKMBAHWSA NOA, AENCTBMEM yrpaB-
NALWEro AaBeHns NnepemeLLaeT Kyadyko- 2. CronopHasi nnacTuHa 6. Tara
. «
BYIO LLIAOY B NONoXeH1e HOMNOJHUTE/ILHOE 3. Ynpaensiowwuii Ban 7. Pblyar xonocToro xoga
yBEJIMYEHNE ONepexXeHns BNPbICKMBaHNSA” . ~
4. Ynpasnsiowmi pblyar

2.21



[MAPABSIMYECKOE YNIPAB/IEHUE LONONHUTENb- ]
HbIM OMEPEXEHUEM BPbICKUBAHMS TonnueHiii Hacoc Tuna DPC

2.22




TonnusHbii Hacoc Tuna DPC

2.11.2. TMAPABJINMECKOE
YMNPABJIEHUE AOMNOJIHU-
TEJIbHbIM ONEPEXE-
HWEM BMNPbICKUBAHUSA

NPUHLINMN PABOTbI U ONMUCAHUE

B cucteme fONONHUTENBHOIO YBENNYEHNUSA
onepexeHns BNPbICKMBAHUSA C ruapaBnu-
4eCKUM yrnpaBsJfieHMEM UCTONb3YIOTCA TE Xe
3/1IEMEHTBI, YTO N B CUCTEME ONepexeHns
BMPbLICKMBAHUSA Ha MasblX Harpyskax.
EOAVHCTBEHHaA pasHuua Mexay HUmMu
3akJ1l04aeTCH B LUTOKE, KOTOPbI B CUCTEME
C rmapasan4ecknM ynpasieHnemM coenu-
HSAET y3es KnanaHa C pbl4aroM NoBbILLEHHOM
4aCTOTbl BPALLEHWS XOIOCTOr0 X042 BMECTO
pblyara Harpysku (cm. puc. 5). Korga pblyar
XONOCTOro X04a HaxoouTCs B MOJSIOXEHUN
“NoBbILLIEHHAs YaCcTOTa BPaLLEHNs XO10CTO-
roxona”, OH OTKPbIBAET KnanaH C NOMOLLbIO
TArN.

OTO No3BONAET CHU3UTb OaBNieHUe B
Kamepe NOpPLLHA OnepexeHns BnpbICKMBa-
HUS Ha MasbIX Harpy3kax 3a cHeT nepenycka
TONAMBA B KAMEPY MJIYHXEPOB, M MOPLUEHb
aBTOMara onepeXeHns BrpbICKMBaAHUS MO,
LEeNCTBMEM YyNpaBAfAO-LLEro aBneHns
nepemMelLaeT KynadkoBsyl wanby B
noJsioXeHue “AonoSIHUTENIbHOE YBENMYEHME
ornepexeHust BNpbiCKMBaHUA” (CM. puc. 3).

FMOPABJIMMECKOE YNPABJIEHUE JOMOJIHUTENb-
HbIM OMEPEXEHWEM BIMPbICKUBAHUS

1 2

Puc. 5

M.S.H.5A)

2.11.4. 3JIEKTPOMArHUTHOE
YMNPABJIEHUE OMNOJIHU-
TEJIbHbIM ONEPEXE-
HWEM BMNPbICKUBAHUSA

NPUHLINMN PABOTbI U ONMUCAHUE

JlaHHas cuctema CoCToUT U3 anekTpomar-
HUTHOrO KnanaHa (1), yCTaHOBNEHHOro Ha
MecTe 3arnyLKkn agtoMmara onepexeHus
BMNPbLICKMBAHUS, B KOTOPOM MAyHxep (2)
conpukacaeTcs C NOpPLWHEM aBTomMarta
onepexeHust BNpbicknBaHus (3). dnekTpu-
Yeckoe NUTaHue NoJaeTcs Ha anekTpomar-
HUTHBI KnanaH C MOMOLLbIO BbIK/lOYaTENS
(6) (cm. puc. 4).

Korpa pBuratens paboTtaeT Ha XONOCTOM
X04y W He MPOrpeT, BKOYaeTcs nuTaHne
3N1eKTPOMArHUTHOro knanaHa. B pe3ynbra-
Te NAyHXep oka3biBaeT JaBfieHMe Ha
NOBEPXHOCTb MNOPLUHA aBTOMaTa onepexe-
HWUS BNpbICKMBaHWs. COBMECTHOE AelncTBME
nayHXepa u ynpaensiowlero gaBneHus
nepemMellaeT MOpPLWEHb oOnepexXxeHus
BMPbICKMBAHNS 1 TaKXe Kya4ykoBYHO LLANBy
B MOJIOXEHNE “A0NONHUTENBHOE YBENnye-
Hue yrna”.

| Puc. 3

1.

PNOG DN

Pblyar noBbILLEHHOW 4aCTOThbl 9.
BpaLLEeHUs X0JIOCTOro xoaa 10.
Tara 11.
Ynop A.
Mopuuenb (LLA)

Brynka B.
Kopnyc

CTOnopHOE KOoNbL,o G.

3arnywka (LLA)

| Puc. 4

AneKTPOMarHUTHbIN KnanaH 4.
AONOJIHUTENIbHOTO YBENIMYeHUs 5.
onepexXeHus BnpbICKUBaHUS

Mnywxep 6.
MoplieHb aBTOMaTa onepexXeHus 7.

BMpPbICKMBAHUA TONMBA

Kopnyc knanaHa

Knanan

Pbiuar

Kanan nogBopa tonnuea B
KamMmepy njiyHXxepos

Kanan nogeBopa tonnuea K
nopiuHio (LLA)

Mnockas rpaHb

Ll

ka

Ynop

MpyXxuHa onepexeHuns
BNPbICKUBAHUSA
Boiknioyartens

Pblyar xonocroro xopa
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BCEPEXXMMHbI MEXAHWYECKMI PEFYNIITOP

HASHAYEHUE

BcepexXnMHbI MexaHUYeCKUIN perynaTop
ynpaBngeT TO4HbIM A03MPOBaHNEM LIMKIO-
BOW nogaym Tonamea gas nognepXxaHus
MOCTOSIHHOM YacCTOThbl BpalleHns asuraTe-
N, 3agaBaeMoin NoJsiIoXeHMeM pblyara
Harpysku, He3aBUCUMO OT Harpy3ku aBura-
Tens. OH TakXe orpaHnyYnBaeT MakCcumMalsb-
HYIO 4aCTOTY BpaLLeHUs ABuratens.

2.12.1. NPUHUMN PABOTbI U
OMNMUCAHUE

MNepemelleHmne pblyara Harpy3ku (1) nepe-
[aeTcsa oo3uvpylollemMy knanaHy (8) yepes
NpyxuHy perynsatopa (3), koTopas coeau-
HeHa ¢ pblyarom perynatopa (9). 3T10T pbi-
yar, B CBOIO 04epeb, COeINHEH C [03UPYIO-
LWK1M KnanaHom tarom (7). Kopnyc rpy3os
3akpenyieH Ha npmBoaHOM Bany (14), n B
HEM Hax04UTCS HECKOMbKO rpy30B (12). Ux
nepemMelleHne nepenaeTcs Ha pblyar
perynatopa 4epes ynopHyio myopTty (11)
(cm. puc. 1).

Ha xonocTtom xony pbl4ar perynatopa
yOepXuBaeTcsa B paBHOBECUU MeXAy
LEeHTPOOEXHOW cunon, co3naBaemon
rpysamu, u CUA0ON [EeNCTBUSA MPYXUHbI
XonocToro xoga (5).

B AmanasoHe Mexay 4acTOTOW BpaLLeHns
X0JI0CTOro X042 U MakCUMasbHOM YaCTOTON
BpaweHus (“B pexume yckopeHua”)
yCTaHaBNMBaeTCs COCTOSHME PaBHOBECUSA
Mexnay UeHTPOoOeXHON Ccunoi, AeicTByto-
Ler Ha rpy3bl, 1 CUI0N OENCTBUSA NPYXUHbI
perynatopa (3).

Jio60€e n3mMeHeHne Kakon-nmbo N3 aTUX Cui
NPUBOOUT K NEPEMELLEHMIO OO3UPYIOLLLETO
KflanaHa un Kak cneacTeBue - N3SMEHEHUI0
LIMKIOBOW Nogayn Tonamea.

14 177 6 310 7

Puc. 1 MRV.IAS

1. Pblyar Harpy3ku 10. Ynpaengiowas cko6a

2. Ban pblyara Harpysku 11. YnopHas mydTa

3. [pyxwuHa perynatopa 12. Ipy3bl perynsatTopa

4. Hanpasnsiowmii 3NeMeHT 13. Kopnyc rpy3oB perynsaropa
MPYXWHbI XOSI0CTOro X0Aa 14. MpwueopHoii Ban

5. [MpyxuHa xonocroro xoaa 15. Pbluar oTKJIIOYEHUs NoAaqu

6. TMpyxwuHa Tarn Ton/uBa

7. Tara perynsatopa 16. Ban pblyara oTK/II04EHUS

8. [Joaupyowuii KnanaH HoaBMBONANES

9. Pbiuar perynstopa 17. Tara oTKI04EHUS NoJaymn

Tonauea
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NPUBOA NNABAIOLLEIA CTYNULIbI

2.13.1. ONMUCAHUE

vapaBnuyeckas ronoBka NPMBOAUTCS OT
KONEeH4YaToro Bana Asuratens yepes ysen
npuBoaa TOMJMBHOIO Hacoca.

OTa cucrtema cocTouT U3 cTynuubl (4),
YCTaHOB/IEHHOW Ha Bany (8) C NOMOLLbIO
LWANLEBOr0O COeAuHEeHns. 3IToT Ban
NPUBOANT POTOP-pacnpenennTens Yepes
XBOCTOBWK, K KOTOPOMY POTOP Kpenutcs
6onTom (cm. puc. 1).

Puc. 1 MAE2AJ
1. Bonr kpenaeHus CTynuLbl 5. CanbHuK CTynuLbI

2. Bnokupywouwas waiiba 6. Kopnyc rpy3oB perynaropa

3. YnopHas wainba 7. LWain6a npuBogHoOro Bana

4. T[pusogHas cTynuua 8. TMpuBopgHoOIi Ban

2.27
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Tonnuexbiii Hacoc Tuna DPC MUKPOBBIK/TIOYATEJIb MOC/EAYIOLLErO NOAOrPEBA

HASHAYEHUE

Cuctema nocnepaywouiero nogorpesa
npegHasHavyeHa pAana crabunusauuu
cropaHua npu paboTe gBuratensa Ha
XOJIOCTOM X0y Cpasy Mocjie X0JI0AHOro
nycka.

ONVCAHWE =

Y3en BbIk/to4YaTeNs, PacrnofiOXeHHbI Ha
Hacoce, BKJIIOYaET B Ce051 MUKPOBbLIKITIOYA-
Tenb (1), yCTAHOBJIEHHbIN Ha KpPbILLKe
perynatopa (2), U PeryaMpoBOYHbIN
Kyna4dok (3), 3aKpenfieHHblli Ha pblyare
Harpysku (4) (cm. puc. 1).

2.14.1. NPUHLUMN PABOTbI 2

[Mocne 3anycka XoNo4HOro ABuratens u Puc. 1

npu ero paboTe Ha X0JIOCTOM X0y Ha CBEevn MCPIA

HakannBaHua B TedYeHue 3agaHHOro

nepuoaa nogaeTca anekTpuyeckoe T — 3. Kynawox
nuTaHne AN NOCNeayIoWwero noLorpesa.
MoaBoavMas OOMNONHUTENbHO TennoTa 2. Pbivar Harpysku 4. Ban pbluara Harpy3skm

cnocobCcTByeT CTAabMAN3aLmMmn CropaHus.
[NaHHaa ¢yHKuMa nepecTtaeT paboTaTh,
KOrfga pblyar Harpy3kum Hacoca nepeme-
LaeTcs B 3alaHHOE NOJIOXEHNe, COOTBETC-
TBylOLLEEe onpenenieHHon Harpyske. 9T1a
Be/IMYMHA Harpy3ku, npu KOTOpOU
OTKJI0H2ETCS MUKPOBbIKIOYATESNb, PErYv-
PYeTCs NONIOXEHNEM MUKPOBLIK/IOYATENS
Ha pblyare Harpys3ku.
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AEMN®EP PbI4ATA HATPY3KU

HASHAYEHUE

OT10T pemndep npepgHasHavyeH s
ynpaBieHns CKOPOCTbIO NepemMeLleHuns
pblyara Harpy3ku B MOMEHTbI, KOraa OH
pe3ko nepemMelaeTcd B CTOPOHY
yBeNM4yeHus nojavyum TonaveBa, 4TOoObI
CHU3UTb BEPOSTHOCTb “PbIBKOB” ABUraTeNs.

OMUCAHUE

Hemndep (1) ycTaHOBNEH Ha ABYX LLUAPOBbIX
onopax (2). OanH KoHel, COeAUHEH C
pblyarom Harpysku (3), a 4pyrov - ¢ 3agHUM
KPOHLUTENHOM ONopbl Hacoca (4).

2.15.1. NPUHLUMIN PABOTbI

JaHHbii gemndep AEeNCTBYET TONbKO Npu
cxaTtumn. B HeM HaxoguTCs Macno, KoTopoe
npu cxaTun BblaaBAMBaeTCcs 4epes
KannbpoBaHHOE OTBEPCTME.

OT10oT pemnoupyowmnii apdpekT orpa-
HU4YMBaeT N KOHTPONUPYET CKOPOCTb
nepemMeLLeHnsa pblyara Harpyskum Hacoca
(cm. puc. 1).

Puc. 1

MALAJ

pon

Aemndep
LllapoBasi onopa
Pblyar Harpy3sku
KpoHLiTeitH onopbl

2.31
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