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1.2 Kaacendurauus 1 IPHHULKI padoThl THAPONPHBOAOB

B 3aBHCHMOCTH OT KOHCTPYKLUH W THIIA BXOASLIMX B COCTaB MHApOIepeati
37MeMEHTOB 00BeMHbIE MHAPONPHBO/IbI MOKHO KIACCH(HLHPOBATE 110 HECKOIBKHM
[IPH3HAKAM.

1. o  xapakmepy — O6UdICEHUs — GLIXOOHO020 — 36CHA  2UOPOOGUIAMENA:
2UOpONPUEOd  BPAUAMETEHO20 Oguoicenus (puc.1.2, @), Korga B KauecTse
rHapoABHIaTesist npUmeHseTcs THAPOMOTOP, Y KOTOPOTro BE/IOMO€ 3BEHO (Baﬂ ‘VL'“/I
Kopiiyc) cosepiaeT HEeOrpaHuyeHHOe Bpalare/bHoe JBHKEHHE;
2udponpusod nocmynamenviozo dsuxcerus (puc.1.2, 6, B), y KOTOPOro B Kayectse
PUAPOABHTATEN PUMEHACTCS HAPOIWIMHAP - JBMrateib ¢ BO3BPATHO-
NMoCTynaTeIbHbIM JIBUJKEHHEM BEJOMOI0 3BE€HA (LLHOKa TIOPLIHS, TUIyH&epa HiIH
Kopryca);

2udponpueod  nogopomnoco  0udicenus (puc.l.2. T),  KOrza B KauecTse
FUAPOABHTaTeNs NPUMEHEH MOBOPOTHbIH FHAPOLMIMHAP, Y KOTOPOro BeioMoe
3BeHO (Bal WJH KOPIYC) COBEPLIACT BO3BPATHO-MOBOPOTHOE JBHJKEHME HA yron,
MeHbLIHiT 360 .

2. I1o 603MOIICHOCTIU PEPAUPOSAHUA: PEYIUPYEMbIIL 2UOPORPUCOD, B KOTOPOM B
npoliecce ero JKCIUTYaTalii CKOPOCTh BbIXOHONO 3BEHA TMAPOIBHIATEIs MOKHO
WIMEHSITH 110 TpeGyeMoMy 3aKoHy. B ¢BOIO ouepesis peryiupoBaHue MOKET ObiTh
npoccestbHbIM (prc.1.2, 6. 1), 06beMHbIM (prc.].2, @), 00beMHO-APOCCeNbHBIM HIli
M3MEHEHUEM CKOPOCTH ABHIATEIs, HPUBOAALICTO B PK\GOY) Hacoc. pC]) HpOBAHKE
MOKET ObITb  PYUHBIM W aBTOMATHUecKuM. B saBHCHMOCTH 0T 3ajad
PeryJMpoBanus THAPONPUBOI MOKET GBITh CTAOHIH3HPOBAHHBIM, NPOrPAMMHbIM
WK ClesumM. PerynpoBatuio THAPONPHBO/LA OyeT NOCBSLIeHa OTIebHAS
NeKLms;

Hepeayaupyeviil 2udponpueod, y KOTOPOro Helb3s H3MEHATL CKOPOCT JABHIKCHHS
BBIXOJHOTO ssena  ruaporiepesaui B npouecce IKCIUTyaTalH.

3. Io cxeve WUPKYAAUUU PABOUEIs HCUOKOCHIU: UOPONPUBOD € SAMKHYMOIL
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cxenotl yupkyaayuu (puc.1.2, a), B KOTOpoM pabodas #KUAKOCTb OT THAPOIBHIATENs
BO3BPALLASTCS BO BCACLIBAIOLLYIO MHAPOJIMHHMIO Hacoca. [ MaApOnpuBoL ¢ 3aMKHYTOH
uMpKy silieii  pabouedl JKMAKOCTH KOMMAKTeH, HMMeeT HeGObLyIo Maccy H
nonyckaeT 0OJbLIYIO HaCTOTY —BpallleHHs poTopa Hacoca Ge3  omacHocTH
BO3HUKHOBEHHs KaBHTALMH, NOCKOIBKY B Takoil cMcTeMe BO BeachlBarollell THHUU
NaBlleHde Beerna npesbimaer arvocdeproe. K HepocTaTkam ciiejyeT OTHECTH
MIIOXHe YCII0BHS Ul OXI@kK/IeHHs paboueii JKMAKOCTH, a Takke HeoOXOAMMOCTb
CrycKath M3 PHIAPOCHCTEMbI  pabouyo " KHAKOCTH NpH 3aMeHe WM peMOHTe
FHPOANNAPATYPbL; CUOPONPUBOD € PAZOMKHYMOU CUCMEMOT YUPKYASYUL (puc‘,l,Z,
6, B, I), B KOTOPOM pabotas KHAKOCTh HOCTOSHHO COOOMIACTCS ¢ IHAPODAKOM HITH
arMocdepoil. JIOCTOMHCTBA TAKOM CXEMbl - XOPOLIME YCIOBUA JUIS OXJIAKICHUS H

oumcTky pabodeit skuakoeTn. OAHAKO TaKHe HAPONPUBOABI IPOMOIKH H UMEIOT

Goblyr0  Maccy, @ 4acToTa BpalleHWsl pOTOpa  HAacoca  OrpaHH4MBaeTCs
JlomycKaeMbIMH (M3 YCJIOBHIT GecKaBUTALMOHHON paboTl Hacoca) CKOPOCTAMM
JIBHAKEHUs paGoyelt JUIKOCTH BO BCachlBaroLeM TpyGonposoe.

4. Ilo ucmounuxy nodaqu pasouei HCUOKOCMU: HACOCHBIC 2UOPONPUEOObl, B
KOTOPBIX pabouasl KHAKOCTL MOJACTCA B FHIAPOABHIaTENH HACOCAMH, BXONALIUX B

COCTaB ITUX IHAPONPHBOJIOB; AKK)

MYIAMOPHBIE 2UOPOAPUBOOBL, B KOTOPBIX pabodast
JKUIAKOCTh M0J@ETCs B MHAPOABHIATENH U3 THPOAKKYMYJISITOPOB, MPEIBAPHTENLHO
3apsKEHHBIX OT BHEUIHHX MCTOYHMKOB, He BXOMAUIMX B COCTaB JIAHHBIX
PHAPONIPUBOJIOB; MASUCTPATbIbIE SUOPONPUEOOJb, B KOTOPHIX padodas KHAKOCTh
110/1aeTCsl K IM/IPOJIBUTATE/TIAM OT ClelHnalbHOMI MarucTpaiu, He BXO}]ﬁLLlel:i B COCTaB
ITHX [PHBO/10B.

5. Ho muny npugodauieco Osuzamess 2uOponpueoosl Mozym  ovims ¢

1EKMPOnpPUEOOOM, npusodom om JBC, mypoun u m.o.
punumn paGoThl 00BEMHOIO THIPONPUBOJA OCHOBaH Ha 3akone [lackans, no
KOTOPOMY ~BCAKOE H3MEHeHHe JaBieHus B Kakoii-nuGo Touke MoOKosecs

JKUAKOCTH, He Hapyluarollee ee paBHOBECHS, MepelaeTes B OCTaIbHbIe ee TouKH 6e3

usmeHennst (puc.1.2). Hacocom 1 pabouas KMAKOCTb MOMAETCA B HAMOPHYIO

FHAPOIMHAMIO 3 1 Jajiee uepes pacripeieintens S k ruapoasurarenio 2. [pu oxHom
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[10-T0KEHHH THAPOPACTIPEICUTENS COBEPLIAETEs PaboUMil X0/ THIPOBHIaTeLst, a
npu APYroM MONOKEHWH - “XOM0cTofl. M3 ruapoaBuratens JKMIKOCTb 4epes
pACTIpEAEIHTELE NOCTYNACT B CIABHYIO TULPOAMENIC ¥ Janee Wim B rufpoelax 9,
MIM BO BCACHIBAIOLLYIO [MAPOIMHHMIO Hacoca (B FHAPONPHBOAAX ¢ 3aMKHYTOH
cXeMoii LMpKyaLIK paboueii &naKocTH, cM. puc.1.2, a). B pesepsyape KuakocTh
oxjakmaeTcs M cHoBa mocTymaeT B ruzpocuctemy. Hamewnas paGora
CATPONpHBONA BOSMONHA TOTRKS OPE  CODTBSTCTRYIOWSN ouMeTRe paSomuel
KUAKOCTH (HIbTpaMu 8. PerynnpOBaHME- CKOPOCTH JIBHXKEHHs BBIXOJHOIO 3BEHA
TUAPOJIBHIATEIs MOKET ObITh APOCCENIBHBIM HIH oObeMHbiM. TIpn Jpoccem;l-lom
PeryIupoBaiiH B [HAPOCHCTEME YCTAHABIWBAIOTCH HEPEry/MpYemble HACOCHI, &
{3MEHEHHe CKOPOCTH JIBUKEHWS BBIXOJHONO 3BeHa JIOCTHTACTCs H3MEHEHHEM
pacxoaa paGoueii xuakocTn uepes apoccens 6. [lpu 00BEMHOM PeryJ/IMpoBaHnH
CKOPOCTb ABHUKEHHS BBIXOAHOTO 3BEHA THIPOJABHIATENR W3MEHsCICs nojauelt
peryaupyemoro  Hacoca MO0 3 CUET  MIPHMEHEHMS  PEryJIMpyemoro
FUAPOMOTOpA. 3alUMTa [HAPOCHCTEMBI OT UPE3MEPHOTO  TOBBIICHHS  JABICHHS
oGecrieunBaeTcs MPEIOXPAHUTENBHEIM 43 WM TepeluBHbIM 40  KnanaHawu,
KOTOPBIE HACTPAHBAIOTCS HA MAKCHMAIBHO J0MyeTHMOe Jasienue. Eeiu Harpyska
Ha THAPOJBHIATElb BO3PACTACT CBEPX YCTAHOBNCHHOM, TO BeCh MOTOK pabouei
JKHAKOCTH GyJeT WATH uepes MPEeIOXPAHHTENbHDIN WIH MepeHBHOI Kianakbl,
MUHYs  TUApO/BHIaTenb. KOHTPOTb 3a JlABIEHHEM HA OTACTBHBIX Y4acTKax
PHAPOCHCTEMBI  OCYLeCTBAsIeTes 110 Manomerpav 11, PaGora  ruapoarperaros
CONpoBOIAETES yTeuKaMu paGoueli KIIKOCTH. B riapocuctemax ¢ 3amKHyTol
uyxpk)’nmmeﬁ YTCUKH KOMITCHCUPYIOTCS CHEUHAIbHBIM TTOJINMUTHIBAKLIMM HACOCOM

la (puc.1.2, a).
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Puc.1.2. Bapuantsl MPHHLIATHATBHBIX cxem IUIPONPUBOLIOB!

a - ¢ ofbeMHBIM peryiuposaHueM; O C IpOCCe/ibHbIM  Pery/THPOBAHHEM;
B - HEpery/iupyemblil; I - ¢ APOCCebHbIM perynpoBatien pado4ero u XolocToro

X0/10B
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1.3 [IpenmymiecTBa 1 HEAOCTATKH FHAPONPHBOIA

[LipoKoe pacnpocTpaHeHue MAPONPHBOLA OOBACHAETCS TeM, YTO STOT NPHUBOA
06.’12\)1351‘ psioM NPEeUMYLIECTB Tepeil JAPYIrHMU BHIAMH TPHUBOJIOB MAlIWH. Bor
OCHOBHbI€ M3 HUX.

1. becemynenuamoe  pecynupoeanie CKOPOCTH — ABHKCHHS  BBIXOAHOTO  3BEHa
rugporepeadi M ofecreyeHHe MalblX YCTOHUYMBBIX cKOpocTed. MunumanbHas
YITI0Basi CKOPOCTD BPALLEHHS Bajla FHAPOMOTOPA MOKeT COCTaBMATh 2...3 006/MHUH.
2. Heboavwue cabapumer u macca. Bpems pasrona, Oiarofaps MeHbleMy
MOMEHTY MHEPLUHH BpALIAIOIMXCA 4YacTeHd He MpeBbIIAeT J07ell CeKyH/bl B
OTJMYKe OT HMEeKTPOABHIaTeNell, Y KOTOPBIX BpeMs Pa3sroHa MOKET COCTaBISTh
HECKOJIbKO CeKYHIL.

3. Yacmoe  pesepcuposanue  OSUNCCHUA  6bIXOONOCO  36eHd  2udponepedatu.
Hanpumep, wactora peBepcHpoBaHus Bala MHAPOMOTOPA MOKET ObITh J0BEASHA 10
500, a wroka NOpLIHS MHAPOLMIHHApPA Kaxe 10 1000 pesepcos B MuHyTy. B 31OM
OTHOLLICHHH THAPONPUBO YCTYMACT JIMLIb [IHEBMATHYCCKHM HMHCTPYMEHTaM, y
KOTOPbIX ~ 4MCIO  peBepcoB  MokeT — jocturath 1500 B muHYyTY.
4. Bonvwoe Goicmpodeticmeue U HAuGOIbUAL  MEXAHUYECKAS U CKOPOCMNAA
oicecmkocme.  MeXaHudeckas  JKECTKOCTb - BEelHUMHA  OTHOCHTEIBHOTO
MO3MLHOHHOTO M3MEHCHHs TMOJMOXKEHNA BbIXOAHOrO 3BeHa MO BO3ACHCTBHEM
W3Mensolleiics BHelwHell Harpy3kd. CKOpOCTHas JKECTKOCTh - OTHOCHTENbHOE
HM3MEHEHHME CKOPOCTH BBIXOAHOTO 3BCHA IPH H3MCHCHUH HPHHO'IKEHHOFI K Hemy
Harpy3Ku.

5. Aemosamuueckas 3quuma TUAPOCHCTEM OT BPEIHOTO BO3/IEHCTBHS Neperpy3ok
6marosaps HATHYHIO TIPEIOXPAHUTELHBIX KJIaNaHoB.
6. Xopowue yenoeus cyvazku TpYLWMXCs AeTajiell 1 2IeMEHTOB THAPOAaNnapaTos, 4To
ofecrieynBaeT UX HAACKHOCTb M JI0JIFOBEYHOCTD. TaK, HaNpUmep, NpH NpaBiiIbHON
IKCIITyaTallii HACOCOB M [HAPOMOTOPOB CPOK MX CIYKObl I0BE/IeH B HacTOsllee

Bpemst 10 5...10 Thic. 4 paGoTel Moj Harpyskoil. ['miapoarinapatypa MOKET He
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PeMOHTHPOBATLCSE B TeueHue  70aroro  spemenu (20 10...15  er).
7. lpocmoma  npeotpasosanuss  6pamamenshozo  OBUICCHUA 6  6036DAMHO-
NOCMYRAMENLHOE U 036PAMHO-NO6OPOMHbIe €3 TPUMCHEHHs  KakuX-71160
MEXaHUYECKUX nepeaad, - MOABEPIKEHHBIX H3HOCY.
l'oBops 0 mpemyliecTBaX —THAPONPUBONA, CleAyeT —OTMETHTb HPOCTOTY
ABTOMATH3ALMK  PabOTEl  FHAPOGHMILMPOBAHHBIX  MEXAHW3MOB,  BO3MOJKHOCTB
ABTOMATHYECKOIO W3MEHEHHs MX PeKHUMOB paboThl 10 3aJaHHON Mporpamue.
TMAPONPUBOLY MPHUCYLIM W HEAOCTATKH, KO-OPHC OIPAHAYMUBAIOT €IO [IPUMEHEHHe.
OcHoBHble u3 HUX cieayroune:
1. Hsyenenue  643K0Cmu npuMensiesoix JCuokocmeii om memnepamypsl, Ut
MPUBOAMT K W3MEHEHMIO PabOYMX  XapakTephcTHK THAPONPHBOAA M CO3IAeT
JIOTIONHHTEIBHbBIE TPYAHOCTH MPH JKCILIYaTallMH THAPONPHBOIOB (OCOGEHHO MpH
OTPHLATEIBHBIX TEMITEPATYpax ).

2. Vmeuxu  ocudkocmu w3 eudpocucment, Kotopble chmkaior KITJ{ npusoma,
BBI3IBAIOT ~ HEPABHOMEPHOCTH  JIBHKEHHs  BBIXOAHOTO3BEHA  HIPOTEpenauH,
3ATPYAHSIOT JOCTHIKEHHE YCTOHUUBOH CKOPOCTH NBIKEHHs paboyero oprata npu
MabIX CKOPOCTSIX.

3. HeoGxodumocms u320moeientun MHo2Ux S1€NEHMO8 UOPONPUEOOd O 6bICOKOMY

Kaace)

moynocmu JUlsl I0CTHKEHUs] MalbIX 3a30POB MKy TOABHKHBIMA K

HETOJIBUIKHBIMH Jie

JIAMH, YTO YCIAOKHAET KOHCTPYKIMIO H TOBBIIIAET CTOMMOCTh
HX M3TOTOB/IEHHSI.
4. Bipeiso- u ocneonacnocme NPUMEHSIEMBIX MUHEPAIbHBIX PAGOUHMX KUIKOCTENl.
S. Hesosmooicnocme nepedauu snepeuu na Gotvuiue paccmosnus wi-3a GOMbLINX
NoTEph Ha NPEOIONeHHe MHIPABIMYECKHX CONPOTHBIICHHMIT U PE3KOe CHIKEHHE MPH
stom KT/ ruspocucTeb:

Co  MHOPMMM M3 OTHX HCJOCTATKOB MOKHO 0OpoThes. Hampuwmep,
CTAOMABLHOCTH BAZKOCTH MPH H3MEHEHHH TeMIIepaTypbl A0CTHIAETCs MPUMEHeHHeM
CHHTeTHYeCKHX pabounx suaxocteii. OKkoHuarenbHblii BHIGOP THMA MpHBOAA

YCTAHABIMBACTCS [IPH  MPOEKTMPOBAHWH  MAlUMH [0 Pe3ysibTaTaM TeXHHKO-

IKOHOMMYECKHX PACYETOB € YUeTOM yCloBHi paboTel 9THX MawmH. [uaponpusoz,
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TEM He MeHee, HMEEeT MPEeUMYIIEeCTBa 110 CPABHEHHUIO C JIPYIHMH THIIAMU [IPUBOJIOB
Tam, rae TpeGyeTcs CO3JaHMe 3HAUWTENbHOH MOLIHOCTH, OblcTposeHcTBHe,
MO3HLUMOHHAS TOYHOCTh HMCIIOIHMTENbHLIX MEXaHHU3MOB, KOMIAKTHOCTb, Majas

Macca, BBICOKasi HaAeKHOCTb paboThbl M PAa3BETBICHHOCTH MPHBO/A.

2. Texnuveckoe odcy/KHBAHHE THAPONPHBO0B. [IHArHOCTHKA, MOHCK H
yeTpaHeHHe HeHCNPABHOCTEH

TexHnueckoe 0OCIyKUBaHHE npe;lcirasmier co0oil  persiaMeHTHPOBaHHbIH,
PeryjisspHO  TIPOBOJMMBII  KOMIUIEKC — HPOGMIAKTHYECKHX Mepunpmm‘ﬁ,
ofecneynBaONINX HCIPABHOCTb FHAPOIPHBOJIOB MPH HX IKCILTYaTaluH.
OfHUM U3 OCHOBHBIX YCIOBHH yBEIMYEHHS CPOKa CIyKObl TMAPOIPHBOIOB
SBISCTCS CBOCBPEMEHHOE M KAueCTBEHHOE [POBE/ICHHE BCEX BHJIOB TEXHHYECKOTO
obciyKMBaHMs M peMOHTa Ha 0ase CHCTEMBl [IAHOBO-TPENYNPEHTENLHOIO
PEMOHTA. Tlo stoit cucreme FHJPO(])ML[MPQBQHHHC MallHHbl OCTAHABIMBAIOTCA A5
peMOHTa 10 3apaHee pa3pabOTAHHOMY [IaHy. KOIJa OHH HAXONATCs elle B
paboTocrmocobHOM cocTosHNH. CHCTeMa MIaHOBO-NIPEayNPeIHTeIBHOT0 PEeMOHTA
MO3BONIAET YCTPAHUTD DJIEMEHTBI CIy4alHOCTH B paboTe NMPHBONOB W BHE3arHble
OTKa3sbl €ro 3J1E€MEHTOB.
Texuuueckoe 06C/IyKHBAHHE SBISETCS HEOTHEMIEMON YaCThIO CHCTEMbI MIAHOBO-
Npeylpe/nTebHOTO PEMOHTa MAlIWH, KOTOpas JOJKHA CBS3bIBATH B OJMH
KOMIIIEKC BBITIOTHEHHE TEXHUUECKUX 00CTY/KHBAHMH H PEMOHTOB.
CocCTaBHBIMH YacTsIMH TeXHHYECKOro OﬁCle‘/KHBaHM}l THAPONPUBOIOB SBIIAIOTCH

«  [OCTOSHHOE HaOJIOICHNE 33 COCTOSHMEM paboueil KHUIKOCTH M BCEX JAPYTHX
qacTei CHUCTEMbI, OCYLUCCTBAAEMOE C [OMOIUIBIO OpPraHoB 4YyBCTB —
BH3yalbHO, HA CJIYX M Ha OLLYIb, M POBEPKA MOKA3aHUH NPHOOPOB C LEIbIO

BBISIBIICHNS O

JOHCHHH OT HOPMbI, MPHYHH WX TMOSBICHHS M NPUHATHS
OMepaTHBHBIX MeP M0 UX YCTPAHEHHIO;

« MepHoaMvecKas KOMILUIEKCHasi TPOBEpKAa CBOWCTB M COCTOAHMs paboueit
KUIKOCTH, @ 'ra;Ql;e npoBepka COCTOsHHsS  Hanbomee OTKA300MACHBIX

KOMIOHEHTOB TMAPONPHBOAA C LENbI0 WX CBOEBPEMEHHOH 3aMeHbl HIH
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peMoHTa (He3aMe/UIHTEeIbHO,

ecin ITOro TpedyeT MX peaibHOe COCTOSHHUE,

160 B MITAHOBO-NIPELYIPEIUTENLHOM MOPAKE);

yawe pasa B Toj,

MaclooXJIaaNTeNs,  3aMeHOH

COMNpoBoKAAEMasi .

paboueit

e/IMHOBPEMEHHAs T0JIHas PeBH3Hs THAPONPUBOJA, BBINONHSCMAs 00BIYHO He

ouncTKO  rumpobaka  u

JKMAKOCTH,  3aMeHOH,  mpH

HEOOXOMMOCTH, OCHOBHBIX IMJPOAIPEraTos U MOJHACTPOHKOHR KOHTPOJIBLHO-

peryaupyiotieii anmaparypbl.

Tocmosnnoe nabaodenue 33 COCTOSHHEM MalliiHbl OCYLIECTB/IACTCH ONepaTopoM

MallUMHbL, @ [epejl HAYAIOM CMEHb ¥ PaBOTHHKaMM CIyKObl MeXaHiKa lexa Hin

ydacTka.

HaunGosnee BakHbie OOBEKTHI NPOBEPOK M XAPAKTEPHbIC BHEIIHHE MPOSBICHMS

OTKJIOHCHHIT OT HOPMAIBLHONO COCTOSHMS MPHBe/iekbl B Tab. |

Tabnnua 1

| Kovmnonent
TO/ACHCTEMbBI

MposiBaenne
OTKIIOHeHIs

Bo3mokHAsE NPHYHHA OTKIOHEHHS

=

I'npodas ¢ pagos
KHIKOCTBIO i

Huskuii yposeHs Macia
B Gake

HapyskHas Teuh Macia b TpyGonpoBosiax u
JICNICHTAX CHCTEMBI

Fey A0BACTBOpHTE I HAS
| rexmepatypa Macia 5
Gaxe

1

HemeipaBHOCTh Te11.1000MeHHIKA Wil
HEIOCTATOUH DI PACX 0l BOAB! HEPEs HEro.
Huskuii yposens macia B Gaxe. Hercrpasocts
HaTPEBATE/bHBIX DIEMEHTOB.
HepaGoToctiocodHoCT YCTPOHCTB pasrpyski.

OGpasosasiie 1embl Ha
| noepxocTi Maca

Hirskuii ypoBeHb Maciia b Oake.
Herepye THUHOCT> BCACHIBAIOIETO
pyGonpososa. M3noc Mal I BAJIA HACOCA

Mac/io MOI0UHOIO
useta

Tlonazanie Bosbl 8 MAC:I0 uepes
MACIOOX I TE b, TTOBbILICH A BTAKHOCTD

| Hacocnas yeranoska  |Hapysxmas Teun macia

(-

| Regpescr tpySonpomozon. Ocadrenre

BO3IYXA !
1

TMobpeskienue yILIoTHEHH AcTaneli Hacoca.

KpeILieHI KPBIICK. (1N IR, IPOGOK  T.11

Hap \
MEXHHUECKOro
HPOHCXOAICHHS!

Jledext npusoauoii My bl Ocabnene
KpeILIeHHs HACOCA WK HIIEKTPOBHTATE IS

Buyrpeniii wyn
MeXRHIUECKOrO
HpOMEXOKICHILA

|
1
i

ToBperkieiie noaunimKos. Matoc eraneit
PaCIpe/e HTELHOIO Y31a 1 jieTaelt
Kayalommero y3/ia tacoca. Paspylienue

|

OT/eBHBIX JIeTatei Hacoca

- T o
| | Howiuenian piGpaitts | ToBpeszieiie npHBoOf MydTel
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T
L

| 3HAUHTEIbHBIC
‘\ KO:IeBARHS CTPEKH

—

‘\ HecooeHoeTh BATIOB HACOCA W IIBHTATEIS.
| HoBpeiietie MO MHITHIKOB

| BobIIos pipeieiIne 1 beacubaritn wea |
| sacopers i seacoisanms, Huskuit
yposeHb MacTia B Gaxe. Herepmerimocts

MZHOMETpA Ha BHIXOAE

1 Hacoc 3pnuqmc1m-iuﬂ nmHEK BeackiBanus. [leperpyska Hacoca 110
| : ’ | asenmio. Wsioc aerancii
| Wy ruapasnteckoro | .
ot rmapass | pucnpeserebioro ys1a 1 mooNK zerasei
[pouexoCHIL: | kavsaronntero yaa

{ | — . S J

| | Henpasiinioe Hanpasenise BPAitienina Hacoca.
| Jlannenne B encteve  Husknii yposens macia s Gare. Henpasiibhas

| [serocraroio vn fiacTpoiKa I OTKA3 KIANALIOB IABACII. |
| cyTeTByeT | Boztbiume yreukit B Hacoce. TpyGonpoBoax i |
| |rwpoaniapatax |
| P F— o r— -
TpeoxpanmTebupiii | Hlosbiuentias | 3HauTCABILIC BIYTPCHINC YTCUKIL Jeext ‘J
Kaanan | revnepatypa Kopriyca | yIioTHeHMT AeTaelt Kianana wn ocadienie |
| . | Kpetneiis Knaana it ero AeTwich |
[Upesvepro seicokoe | Tl
| | annenite B cucteve. | Hapyiniesie pery:nponki icianana |
| | Wyss npn pusore i - B
“ e ) §
e oG | B B Macie. 3acopesite ianaia.

| :‘ ‘chcnpammc Th HACOCA
|CTPEIIKIE MAHOMETPA |

i -

| Puapopacnpenenen| Hapyshas tews sac:a. Tlospeskienite yILoTHeHNi TeTaed

| Tobuennas | prcnpescarrens e ocnabienne Kpelichs. |
f g b B RC B  R
‘ [ copnyca 1 30101152

[Oca-1ene Kperiesis YeKTpoMarHITa |
| Marsut liepemMeHioro Toka — He JIOXOT 10 |

i MEXAHHYECKOTO

| s

| IPOHCXOHACHHS

| | |YTIOpa SKOPb MATHHTA
| Puapoununap | Hapysnas teus vaca. | lopes:ienne yiuiotsenns uioxa. Jlegext
| ‘Iluubnucmlaﬁ ﬂ TpyGONnpoBOI0B. M310C MHTE3bI LHLTHILIPA 1
; emmeparypa rimass —[snomenst nopuss
¢ “ | wnHzpa | |
| v — -
i [Nexamicerine yupts | HeenpaniocTs 11k REnpabi it |
# | KoH1e nopuIHs Pery;MpoBKa Y3108 AeMI(HPOBAHMA WHIHHPA J

[

| Haiie BO3AYXA B TAPOCHCTENE |
| Hepasitostepras monasia padouei AUAKOCTH 3= |
32 wencipastoct s nacoce. Henoerarounsiii |
| noanop & canproii nosocTh. Jlasaeiue ot

| Harpy3ii G:HIKO K HACTPOCHHOMY 3HAUCHHIO |
| mpeoNpaiebor0 Kianana |

i pa i
| A
aneEs

1 |
\

[ouatpun Thuzmkarop TKonew cpoka cyGLI duastpoosesenTa, |
| |arpsssentocTy B | Briesaniioe sarpasnenie FHAPOCHCTEMbI |
| | nosoKeHUN. '
[‘ | cungeTebeTBYIOWEN O | |

| 3acopeHmu |
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[guasrposseventa

[Manoserpsi [Henopuaoioe DT T o e i
| o oskente CTpETH | NaHOMETPa
MaloMeTpa |

TBomiys b vgeie. HenerpasioeTs acoca i
\ HpEAOXpaNHTEA OO KTaata, [HaNTHeCKa
‘ne HilUHBOCTD IIPHBOJA

| KoneGamms crpensi-
vaHoMeTpa

|

TpyGonposotk: | HapyxHas Tedn Macia

Hapyenme Ue/bHOCTH TpYG i PYKaso.
Byaytie pykanos \P 3pbiB OMICTOK pyKana. JleqeKT KONUEBbIX
‘m«.:muclmﬁ

P

| Ocaabrenme sonTasiLIx XoMyTOB I

‘ Bubpauns 1pyo | KPENIEKHBIX cK00. HenenpaBHoCTs HACOCA HITH
‘npc 1OXPAHITE/IPHOTO KiaNiaia )

[lpy BbISBIECHHH oTKIOHEHHH OT Hop'vm"thOl'O cocTosiHus paboueit )I(MﬂkDCTM Win

KaKOro-THO0 KOMMOHEHTA FHAPOCHCTEMBI H YTOUHEHHS NPUUHH HX BO3HHKHOBEHHS

OBCAY/KMBAIOUIHM TIEPCOHANOM MPHHUMAETCA pelleHe 0 HeOOXOMMMOCTH HX

YCTPaHEHHMs W OCTAHOBKE MalHHBI.

Mpu pabote ¢ IMAPOCHCTEMON B 0053aTeIbHOM MOPSKE JA0JKHDI co0II0AATHCS

Ccliejlylolue npaBmiia:

BCE BWIbI paf)o'l\ COHPS{)KEHHM& ¢ MOATACMBAHWEM BHMHTOB KpEruleHUs
KOMIIOHEHTOB [MJIPOCHCTEMbI, COE/IMHEHHI TPYOONPOBOIOB, MAHOMETPOB H
Apyrux TpHGOPOB MPOBOAMTCS TOALKO MPH OCTAHOBICHHBIX HACOCAX M
OTCYTCTBMH JIABJCHUS B CHCTEME]

cBapouHbic  PAbOTBI, CBAAHHbIC ¢ YCTPAHCHHEM Je(PEKTOB IKECTKHX
TpyGONPOBOIOB, AOMKHBI BBITOHATLCS MPH CIMTOH paoueii KHIKOCTH, ¢
NpeoXpaHeHHEM BHYTPEHHNX N00CTEll OT NONAaHMA B HUX 3arpasHuTenedi,
06pasylouxes Ipr cBapke: OpbI3r MeTalia, UKo W T.IL. Hcenpasienne
nepeKToB - TPYOONPOBOZOB ~ METOLOM  3aBAPKH  HEMOCPEACTBEHHO B
PHApOCHCTEME He 10MyCKaeTes;

repejl yCTAaHOBKOH B THAPOCHCTEMY OTPEMOHTHPOBAHHBI WK 3aNACHOMH
prﬁ()ﬂpOBo;l JI0JIKEH TOJIBepraTocs OUYUCTKE C WCIT10JIb30BAHHEM
MeXaHHUEeCKHX i XUMHUECKHX CPe/CTB;

e G STl YR PO O LA DU PR RIS GETR Fr

MapKH, 0043aTe/1bHO Hepe3 3aIBHOM GribTp:
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o 1pH -

MeHe B (JMUIBTPBI He JIOJIKHBI YCTAaHABIHBATLCS (HIBTPOIIEMEHTBI C
Gosiee rpyGoit CTENeHbIO OUHCTKH, YeM 3aMeHseMbIe;
« NpH J03ampaBke [HEBMOrHAPOAKKYMYISTOPOB pabouas KHAKOCTb M3 HHX
J107KHA ObITh CIITA.
[pu Bu3yansHOM 0GHAPYKEHUH BOBI B Macjie paboTa rHAPOCHCTEMbI 0KHA ObITh

HEeMeUIEHHO OCTaHoBleHa. MCTOUHMK NomajaHms BObl B MAcl0 JOJKeH ObiTh

BbIsiB/IeH W ycrpadeH. OGBOJHEHHOE Macl0 00s3aTellbHO JI0KHO OBITH CIMTO M

OTNpaBlIeHO  Ha  00e3BOKHMBAHHE. l;[pn OoOHapyKeH1H MHTEHCHBHOTO
neHoo0pasoBakiis B Macie paboTa MHIPOCHCTEMbI JIO/IKHA ObITh [1pnoc’rauoanéﬂa
J10 ONpeIe/IeHHs! IPHUHH TIOBBIIICHHON a3paliii U X yCTPaHEHHS.

Ilepuoouueckoe mexnuyeckoe obCayHCUBARNIE 2UOPOCUCHIEM TIPOBOANTCA MO0 Kak
TUIAHOBO-TIPEAY PEAHTE/IbHBIC PGGOTU depe3  HEKOTOpbIE  PerraMeHTHPOBAHHbBIE

MHTEpBA/Ibl BpeMeHH, MO0 10 NOTPeGHOCTH, Ha OCHOBE 110

annit npubopos U
CPeICTB  TEXHHYECKOTO — JMAarHOCTHPOBAHMS — KOMIOHEHTOB  [MAPOCHCTEMBI,
MO3BOMAIOUINX ~ CBOEBPEMEHHO — OOHAPYXAWTb  M3IE/Ms, COCTOSIHHE  KOTOPBIX
OKa3bIBACTCs OM3KUM K KPHTHUECKOMY, M 3aMEHHTL UX 110 BLIXOAA M3 CTPOS.

Ha ocnoBe 06OOLIEHHs [aHHBIX OKCILIyaTalMd THAPOQULMPOBAHHBIX MAallHH
PEKOMEH/yeTCsl ClIeyioLas NepHOIMYHOCTb MPOBEPOK COCTOSHMA KOMIOHEHTOB
IHIPOCHCTEM:

o Qusuko-xuMEHeckiii ananus padoueit xuakoetn — yepes 1 000 ... 2 000 u
paboThl;

« npoMbiBKa KoprycoB ¢uabTpos uepes 750 ... 1 000 u paBorel ¢
OAHOBPQ\’IEHHUH 3aMEHOH (I)MJLT}’!O)J'ICMCH'IOB BO3/IyUIHBIX (b”ﬂprOE
(carnynos);

« OLEHKA COCTOSIHHS HACOCOB C W3MEPEHHEM BEIMUYMHBI YTEUeK M3 Kopryca
Hacoca depes 2000 ... 3000 4 paGoTsl;

«  OLCHKA COCTOSTHUS MHAPOLHAMHAPOB Yepes 3000 ... 5000 4 paGoTer;

¢ OLCHKA COCTOAHMA TMPEAOXPaHHUTENbHBIX KIAMaHOB, pﬂﬁOTaIOLLlP[X B peKUMe

niepesnBa, yepes 750 ... 1000 4 paboThl.
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TIpoBOAs TEXHHYECKOE OOCIYKMBANNE THAPOCHCTEM, HEOOXOAMMO NOMHUTB, YTO
JIyHIlle 3aMeHHTb KOMIOHEHT CHCTeMbI NIPH BUAWMBIX OTKIOHEHHAX €ro COCTOSHHS
OT HOPMaTbHOTO, YeM MPOJOIKATL €r0 IKCIMIYaTHPOBATh, YTO MOKET MOB/eYb 3a
coGoil He TONLKO OTKA3 AQHHOTO KOMIOHEHTA, HO M MPHBECTH K 3HAYHTETbHOM
roTepe BpEeMeH| Ha ycTpaHeHie MOCIeACTBHIT 3TOro 0TKa3a Bo BCell rHapocHeTeMe.
Hanipunmep, 0TKa3 Hacoca, CBA3aHHbIA C paspyllieHHem JeTalell Kaualollero ysia,
MOKET [IPUBECTH K BBIHOCY OCKOIIKOB B THAPOJIMHMH, YTO MOKET CTaTh MPHYHHON
SRR PEOSRITARTER,  GeTpene  BEGS  CIIAETTOTEED,
HOBPEHKACHHIO (PHIBTPOIIEMEHTOB 1 T. /1. ‘
Eounospevennas  noanas  pesusus  udpocucmemsl, KAk IPaBUIIO,  A0JKHA
NPOM3BOINTLCS B TIEPHOJL KATMTAIBLHOTO PEMOHTA, WM CPEAHEr0 PEMOHTA Camoil
MaiMHpl. B 9TO  Ke  BpeMs  MOKET  [POBOJIMTBCS  [IAHOBBIA — PeMOHT
THAPOOGOPYIOBAHMS € TOC/E/IYIOUIMM KOHTPOJIEM OTPEMOHTHPOBAHHBIX W3ACIHi
Ha CreuMalbHOM HCTIbITATE/IbHOM CTEHIE.

HazexkHoe (yHKUHOHHPOBAHHE MHAPONPHBOIOB MOJPa3yMeBaeT He TONBKO CTPOroe
BBINONHEHHE  3aJaHHBIX  (YHKLHMI  MCTIONHMTEIBHBIX — MEXaHH3MOB, HO M
BO3MOKHOCTS (P(EKTHBHOTO OOHAPYKEHUS H MAKCHMAILHO OBICTPOro yCTpaHeH s
TNPUYHH OTKa30B, BbI3BAHHBIX TEMH WKW UHBIMH HEUCIIPABHOCTAMHU.

Tlonek u yerpanenne Heucnpapuocreii

BaxHoil cocTapistolleil TeXHHIeCKoro oGCIyKnBaHHs SBISETCA CBOEBpPEMEHHOE
OGHapy/KeHHe HEHCTIPABHOCTEH, MpHMBEIIKMX K TIOTepe  PaboTOCrocoGHOCTH
06OpYI0BaHHS 1 MOMCK OTKA3aBIIEro djlemMenTa. [lis CI0KHBIX THAPONPUBOOB 3TO
OKa3bIBAETCS JI0CTATOUHO TPYL0EMKOIT MIPOLEYPOil H MOKET BBI3BATH JUHTEbHbII
npocToit oGopyaosatins

Bujbl HenenpasHocTei

B rujpaBinueckix cHeTemMax, Kak H B JH00bIX JAPYrHX yCTPOHCTBAX, BCTPEYAIOTCs
JBa BMaa ll(.‘l‘lCan]BHOCTCFI, WM, KaK MX MPHHATO Ha3blBaTb B TEOPHH HaJeKHOCTH,
JIBa TUMNA OTKA30B: BHE3AIHbIE W MOCTCMNCHHbIC.

Buesannvie omxazot Xa[;BYKTSpHK)'IOTCﬂ CKAYKOOOPA3HBIM H3MEHEHHEM 3HaueHHii

OHOTO WM  HECKOJABKMX OCHOBHBIX ~[apaMeTpoB yCTpoHcTBa  (Hampumep,
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36

CUHHMBAHME [OABMUKHBIX acTell, paspylienne wiau jedopvaums seraseit
rugpooGopyosaris).  Ilpu  “BHE3anHbIX  OTKasax — THAPOCMCTEMA  TepseT
paboTOCOCOOHOCTD.

[ocmenennbie omrkazpl — MeATeHHOE-(MOCTENEHHOE) H3MEHeHUe 3HaueHHiT 0LHOro
WIH  HECKOMBKMX OCHOBHBIX [apaMeTpoB YCTPOHCTBA (HanpuMep, CHIKEHHE
MOILHOCTH ~ JIBHTaTe/ss HUXKe  YCTAHOBIGHHOMH),  sABIsiOLLeecs — CIEACTBHEM
€CTECTBEHHOrO M3HOCA JeTasleil, HapyIIeHHs repMeTHUHOCTH WJM HeNpaBuiIbHOM

TaHOBKM ruapoanapatos. TTocTenen bie OTKa3bl BE1YT K [10CTeNEHHOIl norepe

v
paBoTOCIOCOGHOCTH, KOTAA FHAPOCHCTEMA MOJKET ellle paboTaTh, HO BCe Metee
3¢ GEKTUBHO, ¢ MEHBIIEH MPOM3BOJNTENLHOCTBIO, ¢ HEPALMOHANBHBIMH 3aTpaTaMu
SHEPIHM, ¢ 3arpA3HeHMeM OKPYIKAKOUIEH CPeilbl W YXYAUICHHEM YCIOBHH Tpyia
00CIyKHBAIOLIETO TIePCOHAA.

HOCKOJle)' [IPUYHHBI BO3HMKHOBEHHMs BHE3AMHbIX W [IOCTENECHHBIX OTKa30B
Pa3fHUHbl, TO U CIOCO0bI MX MPEI0TBPALUEHNs OTIMYAOTCS APYT OT Apyra.

JUisi yMeHbLUeHUs KONMYEeCTBA BHE3AMHBIX OTKA30B MOJKET ObiTh PeKOMEHIOBaHA
npeaBapuTenbHas OOKaTKa CHCTeMbl M NPHPabOTKa THAPOANIApaToB € LETBIO
BBIABACHHS CKPBITBIX 1e(eKTOB NPOH3BOACTBA.

VMeHbLICHHIO quciaa TOCTENEHHbIX OTKa30B MOJKET €nocodCTBOBATH
CBOEBpeMeHHasl 3aMeHa H3HOLIGHHBIX 3JIEMEHTOB, BbIPadoTaBIIMX CBOIT pecypc.
Kputepiu 0TKA308 yCTAHABIMBAIOTCS B HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIUI
Ha KOHKpEeTHOe 000pY 10BaHHe.

OTKa3 O1/1e/bHOIO 2eMeHTa THAPOIPUBO/A, He 00YCI0BIEHHBIH NOBPEKISHUAMM
Apyrux JJEMEHTOB, Ha3bIBACTCSH HE3aBHCHMBIM OTKa30M (HaﬂpuMep, MoJiOMKa
[PYKHMHBI THAPOPACTIPEIETUTENS), & BOSHUKIINI B Pe3y/IbTaTe MOBPEK/ICHUA WIH
BBIXOA W3 CTPOS JAPYIMX 3IEMEHTOB — 3aBHCHMBIM (HANpHMep, 3aKIHHUBAHKE
307I0THHKA PACTIPELe/HTEs BCJICACTBHE BBIXO/IA H3 CTPOS HANOPHOIO PUILTPA).
XapakTepuble HCHCIPABHOCTH

TIpHUMHBL HEHCTIPABHOCTEH B TMAPABIMYECKUX NPHBOAAX M BBl HX MPOSBICHHA
CTOMb  Pa3HOOGPA3HbLL, w-n; CBeCTH MX B CIHMHBII MepedeHb He MNpeacTaBiserces

BO3MOKHBIM. XOTS HKCTLTYaTalis MAPABAHYECKUX MPUBOIOB M CHCTeM OObIMHO
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CONPOBOKIAETCS CTATHCTHUECKHM COOPOM M Y4eTOM HH(GOPMALIMM O BOSHUKAIOLIX

HEMoNaAKax i XapakTepHbIX OTKa3ax, B TEXHHYECKHX OMHUCAHUAX M HHCTPYKLUMAX MO

9KCIUIYaTALH KOHKPETHBIX THAPOAIINapaToB, KaK MPaBuilo, NPUBOAATCS MPU3HAKK

1 onHcaHKe IUIUb Haubomee THIHYHBIX HEHCTIPABHOETEH.

OcHOBBIBaSICH Ha AaHHLIX TAKOTO CTATHCTHYECKOTO y4eTa OTKa30B FHAPOarapaTos,

npuBeleM [PUMepHbIii nepedenh Hanbojee XapaKTepHbIX HEWCIPaBHOCTEH 1

peKoMeH/lyeMbIX CIOCO0ax HX ycTpaHeHHs (Tadil. 2).

Tabua 2

|Ne | .
/| Hemenpapiocts, BO3MOZKHbIE HPHHIHLI Cioco yerpanenis
|1 |Hacoc ne nozact Henpagiibhoe nanpasienie | H3vennTs Bpaiiehne saia
JKUAKOCTL B CHCTEMY | BpALICHIA BATA HACOCA |
| B Gaxe Mano paboueit i aKocTit | I0MITE KIAKOCTb 10 OTMETKH
| 3acopuiics BeachlBAIONUIH | MacioyKasatens
| |tpyGonposozt | HpouucTnTs TpyGONpoBOa
| [Toacoc Bo3IYXA BO HoarsiyTh coeaunenne
| BeackiBaiolied Tpyde I
| | Hosovka nacoca | VeTpanuTs nospesKietns un
JaMeHUTS HAcoe
BoAbllias BHIKOCTH AIIAKOCTH | 3AMEHHTH KIIKOCTH
| acopiiics Aemmdep | TIpOMBITE, KA # IpOUHCTHTS |
i | IEPETHBHOTO KIanana JleMnpepHOe OTBepeTHE 1
2 |Hacoc He cosaet Hacoc He nojiaer swtkocts 8 | Cv it 1

JABACHUS B CHCTEME

cucTemy
Boabwoit n3noc Hacoca
(BHYTPEHHHE YTEUKH BETHKH)

| BolbluMe BHELLHIE YTEUKH 110

Bty Hacoca
Bostbuuie BiYTpeRiie YTeuKi
riapocHcTeNe

3aBHC 30J0THHK
TPEAOXPAHUTEILHOTO KianaHa
WM He Cell Ha CeUlo

I .
nepesMBHON Kiana
VMEHBIICHHE BAIKOCTH Mac1a

BC/IEICTBHETO Harpesa (00bIMHO
shie 50 °C)

i
TTpoBepuTh

HPOIIBO/ M TEIBHOCTH HACOCA HA
XOI0CTOM X0y H 101
Harpy3Koii

| TTput o6memson KITJL e

| macnopTHOrO 3avenHTE Hacoe
3uMeHITE YIIOTHEHHS.
[1pOBEpH TS, HET 11 PAKOBHH,

[ epeuin 1.1 1pu ux

| OOHAPYKeHHH 3aMeHNTH HACOC. |
3aMeHUTh YILIOTHEHMS.
TTpoBEPUTE Y3IIBI THAPOCHCTEMBI
| HA TepMETHYHOCTD 1

| OTPEMOHTHPOBATH

PasoGpaTh W NPOMBITH KIanail,

| IPOBEPHTE COCTOSHHE
Jtemndepa, HpyKHHDL, LIApHKa i |
ero ceia

Vatyuin s yeois
lUXM!/K,‘lﬂIHH Maciaa

[lyw 1 suGpais B

[ Bosbuioe conpotmeiie o

| Ve, npoxojoe cevertie
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cHeTeME

| tpyBonposoon

BCACBIBAIOLICM TPYGONpoBose
Mavta mponycKIas ¢nocoGHoCTE
(QHABTPA HTH OH 3aCOPHACH
Tozacoc Bo3tyXa BO
BeachlBAIOLLCH TpyOe
3acopuics canyH B 6aKe .
Bubparms NEVEY

Peskoe H3VCHEHHE IPOXOHOTO
ceueis 1pyGOIPOROIOR

HeskecTkoe Kkpeniesne

TpYO

| 3aveninTh GIIBTD HIH TPOMBITE
lero

TostrainyTh coesHens

IlpouncTuts canys
PasoGpat i 1POBEpHTE
‘,Icmn]mp) TOLLHE KaHATbl
| Vseamunts u sbnpasuTs
| ipoxo;tble cevenns
TPYGONpPOBOIOB

| 3akpenuTh TPYOONPOBOAbI

Hepasroxeproe
JBuKeHne PaGOUMX
oprasos

Haamune Bosiyxa B
rnapocKeTeMe

JlaBienne HaCTPORKI
NPeOXPAHHTENBHOTO KIaNana
BIH3KO K JIaBIEHHIO,
HEOBXOAUMOMY AT ABHIKCHIS
PaGoMH Opraon

| Maso npotusorasenne na

CMBE 13 LA MILIpA

Mexannueckoe 3aeianne
NOABHAKHBIX HacTeil
PHAPOLHIANAPA

HepaHoepHas 10;
nacocom. LIy i CTYK B nacoce
BCAEACTBHE NOTOMKH OIHOI 13
JIONATOK M [LIyHIKEpa

BoinycTHTb BO3LY
Hactponrs

| IPEIOXPAHATENLHBIH KTanan na
nasnenne Ha 0.5... 1.0 MITa

| Goutbllie, YeM JlaBIIeHHe,

| HCOBXOMMOE JUIst ABHIKEHHS
paGounx opranos

TTOBRICHTH CONPOTHBIEHHE HA |
CamBe (pery;MpoBKoii 1poc
K 1OMOPHOTO Kianana) |
| Otpesonupoats
PHAPOHIHHAP

3 cHeTeMbl

3aveHnTh Hacoe

| Peskoe ymeHblneHne
CKOPOCTH JABHKCHHUS 11K
pOCTe Harpy3kH

e e S
e

| THAPOCHCTCMBI

Pery:1aTop pacxoaa 3aeaet B
OTKPBITOM HOHOWKCHHH

[pesoxpasuTenblibie 1
IepeIHBHbIe KIAMAHbI
OTPEryHPOBAHbI 1A HH3KOC
JaBieHie

e

PasoBpaTh peryIATop pacxo,
IPOBEPHTH HCTIPABHOCTE l
PYKHHBI 1 IUIABHOCTH,
flepevelieHns 307T0THHKA. '
VerpanuTh JeQeKTEL TPOMBITH
|11 coBpaTs perynTop

Hac 1poi th 11pejioX paRHTeIhHBIE
M [ICPE/IHBHBIC KNATIaHb]

Hoctosmoe
VMeHbLLIeHIE CKOPOCTH
“BiKen i paGouero
opraia

S e B
AKHIAKOCTH

3acopenue, PHALTPOR,
Apoccecit i APYrHX annapatos
cucTeMbl

ObanTeparmsa (3apamsannue)
Jesnieit apoccens

Vssoernes yroTHsioIe

BaMCHITL ILKOCTL 1 IPOMUITS |
FHApOCHCTEMY {
T1pOMbiTh arniiapatypy

e 50 1 A
WIIH YCTAHOBH TS POCCENTh ©
MCHBLIHM MHIHMATBHEM

| pacxozoM

3aMeHNTh H3HOCHBLIMECH
TUPOATPETATE] IIH 3AMCHHTD

2
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TIOBEPXHOCTH THAPOArPEraTon
I CHH3HITACH BA3KOCTD

T=
| padouyio smKOCTL

| oBbiennoe tapeH
B HarHeTaTeNbHOM
JUHHH TIPH XO7I0CTOM
Xojae

©

TIOBLICHTHCH TOTepH AaBICHHs

| paboueii KiaKoCTit
| B CHCTEME H3-3a HENPaBUILHOTO
| !

BLIGOPa annaApaTyphl,
YMCHBIICHHOTO POXOHOT0
ceveHus TpyGOnpoBOIOB, a
TaKIKe B pesyIIbTate
HEKAUECTBCHHOTO MOHTAKA
B nepeTmBsHOM Kianate
3ACOPHICS KAHAN YIDABICHHS
TloBbluenbie MeXaHHUCCKHE
CONPOTHBICHHS JABHIKCHHIO
padounx opranos

L

|3avenus annaparypy,

‘ YCTaHOBHTE TPYGOTIPOBOABI € |
GOUBLIMM 1POXO/HBIM

CCUCHHEM, HCKIIOUHT,
W3IMLIHUE H3THObL, COCMHEHMS
o |

TpourcTiTs Kanat ynpaseis |

VCTpanuTh HeA0CTATKH
KOHCTPYKLIHH,
QTPEMOHTHPOBATH LITOKH
LHUTHHPOB .01

8 [loBbluteHHbL Harpes | [loBbIMICHHbIC HOTEpH amsichus | M. 11, 7. & Takie yyduTh
MACIa B CHCTEME B TpyGONpOBOIAX H | TenzootBo 0T Gaka i TpyS |
| rmapoannaparype | [
| Iroxoli otsoxt Teiuote ot Gaxa | |
. 1 TpYGONpOBOIOB IposepuTts paGoty |
| | Hacoc He pasrpywaetes Bo | PA3rPY304HOTO YCTPOFHCTBA,
| | Bpenst nays | yerpanuth edexrhi
‘ | Upesniepiio Goabime 3anack! Mo | YCTaHOBHTS Hacoe ¢
L | aasnenio u nozase nacoc, | tpebyenbivn napavierpan
{9 OGparmmit knaai Kotanai e npuieraet cexty | PasoGpats Kianat, 1posepiTh
| nponyckaet wmakoets | Jledext pagouix Kpomok COCTOAMME CeAta, KOHYCE
| npu maverennn Knanasa wim ceina KIAMAHA 0 PYKHHbL
i‘ | HATPaBJIeHHs MTOTOKA JIOMAIaCh HPYKHHA KialaHa | YCTPaHnTh JIeeKThI, IPOMBIThH.
| |
s =
10 | Tipeaoxpanmreanpii | 3acopiics aemndep win ce:tio | Hpounctints aemidep,

| KIanan e yiepkuBa
| naBeHus

tanana. oteps
FEPMETHHHOCTH B CHCTEME
JWICTAHIHOHHOM Pasrpy3ki

| Manocies wapik i cexio
Caaomanach npyiHa

KMJIKOCTH

[IPOMBITE TTOTOKOM

| 3aMEHNTE APHK W CEILTO
| 3avennTs npysxumy
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| Bo3BpaTHOli NpyKittie

HPOBEPHTH BPYUHYIO
| nepemenenne 3010 HIKA,
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KOpIy¢a 3010THHKA, IPOMBITh |

23




image23.tiff
SICKTPOMArHHTA

T
‘l YCTOE MACT10 3aTPYAHACT
| mepeMeleHte 3010THHKA

lePeMELIAIOTCS HA HOIHYIO
BETHUHHY XOJ1Q |
Packsieraics KoHell TolKare
3acopIIOCh APCHAKHOE
OTBEPCTHE B 307I0THHKE

|
SIKOpst HIEKTPOMATHHTOB He 1 |
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VCTPAHNTE 3acaitie AKOP pH
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| Cropesa katyuka wn
enaIcs AKOP

19 | Macao u netia | MaBuinok wiaciia s Gake Canrh Hacth Macia |
BhGpachBaioTeA depes | TI01C0C BOXAYXA B THAPOCHCTEMY | [I0TAYTD COCAMHRHHS
| |saamsnyio ropaosiHy acopwiacs GHALT WM BCACHIBAIOWLEH THHAN
MAGTOGAIG I KPLIIIKY | OBDEASHS STIOTHEHIA KDMUIH | [[poyiuits, (iabtp 1 3averits |
BCTPOCHHOTO CHBHOTO ‘L]Munpﬂ | I |
| puavrpa :

Upckmisny  oUORESET,  YUIGE [MIPONPHBOA  CPABHHTENBHO  HeBE/MKa,
MPOM3BOAMTH MX TPYIOEMKHH PeMOHT 00bIMHO Helle1eco00pasto, Npolle 3aMeHHTE
y3en HOBbIM. 3ameHa GBICTPON3HALUMBACMbIX DJICMEHTOB  (IIAPHUKOB, [PYIKHH,
VIOTHE RN, 21EKTPOMATHHTOB 1 AIP.) LIHPOKO MPHMEHSIETCA [PH KCITyaTatni. B
nmoGOM  cTydae OCHOBHOM 3ajauedl [pW [IOSBIEHHM [PU3HAKOB HApyLICHHS
paBoTOCNOCOGHOCTH  NPUBOJA  ABASETCS  JOKaNH3alkis — HEHCTIPABHOCTH,  T.e.
oGHapyskeHue KOHKPETHOTO HEUCIIPABHOTO HleMeHTa CHCTeMbL. JTa 3a/1aya MOKeT
GLITh pelieHa TONbKO MpHMeHeHHeM d((eKTHBHOrO MeTolda MOMCKa, Tak Kak
ompcanMe BCeX BOIMOKHBIX [PHYMH  Jake /Ul OTHOCHTENLHO — NPOCTOi

THJIPOCHCT

Ml OYEHB CJIOWKHO.

MeTo/l IpocToro fepeGopa il MeTO NPOO H OLIMOOK, NPAKTHUECKH, HenpHemIeM
XOTs Obl M3-3a [UIMTEIILHOCTH 110 BpEeMEHH K 3HAYUTETBHON JIOPOTOBHU3HBI.

HanGosiee npaBHIIbHBIM JUIS BBISBIEHHS HEHCTIPABHOTO SIEMEHTA TMAPOCHCTEMBI
SBISETCS UCTIONB30BAHUE JIOTMYECKOr0 MEeTOJa TMOMCKA, 4TO TpeGyeT XOpoumx
IHAHMI IPUILMIOB ACHiCTBUA, KOHCTPYKIMH U 0coGenHoCTel (yHKUMOHNPOBAHHS
BCEX IHapoalinaparTos no OT/Ie/IBHOCTH U CHCTEMbI B 1LE€JIOM.

Bronte IOHSATHO, YTO €C/IH BCE JICMEHTbl CHCTEMbl OCHAIIEHDI yCTpDHCTBaMM,
KOTOpBIE 1aI0T MH(POPMALIIO 00 MX TeXHWUYECKOM COCTOAHWM (AaTHMKH YCHIHH,
CKOPOCTH, NepeMelleriii, aBieH s, yPOBHS, TeMNepaTypsl i Ip.), TO MpodneMsl
noucka HeucripapHocTeil He  BosHukaeT. Kamblii  0TKas  0OHapyKHBaeTCs
apTomatHueckd. OaHaKo MoLo0HAs CHTYALUs MOJKET ObITh PealIn30BaHa TOJIBKO Ul
OueHb OTBETCTBEHHBIX M JOPOrMX TMAPOCHCTEM ABTOMATH3WPOBAHHBIX MAlHH.
To>ToMy  JIOTMUeCKHi  MeTO] JMAarHOCTHKH ~MOKeT ObiTh [PUMEHeH Julsi
GOBUIMHCTBA CYIIECTBYIONIHX THPOCHCTEM Pa3IMHUHOMH CTENeHH CIOKHOCTH.

Jloruueckuii MeTO/L JIMArHOCTHKH
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Beenenne

1o rUAPOTPHBOAOM MOHMMAIOT COBOKYITHOCTL YCTPONCTB (B YMCIO KOTOPBIX
BXOJINT OZMH WM HECKOJIBKO 00BEMHBIX THAPOABUIATEIEH ), MPeaHA3HAYCHHYIO /sl
npuBeleHue B ABMKCHHC MEXAHH3MOB ¥ MallKH [0CpeacTBam pa60qeﬁ JKHAKOCTH
noa napienuem. B kadectse paGoueil KHAKOCTH B CTAHOUHBIX TMAPOMPHBOIAX
HCIOJIB3YETCs MUHEPATbHOE Maclo.
1Ll1poKoe HCTOIb30BaHIE THAPONIPHBOJIOB OTPEJIENISeTCs PSIOM HX CYILECTBEHHBIX
NPeUMYIIECTB Nepeit APYrHMH THITAMH IIPM;!O,lL)B H, NPEK/Ie BCETO BO3MOKHOCTHIO
nojiydeHuss GOJBLUIMX YCHIMH W MOLIHOCTeHl TNpH OrpaHWYeHHbIX pa}Mep’aX
runpoasurateneil.  ImaponpuBoasl  oGecreunBaloT  WMPOKMIT  1Manas’on
GecCTyNeHYaToro peryJMpoBans CKOpoCTH (IIpH YCIOBMM XOpolueH MIaBHOCTH
JIBMKEHUS), BO3MOKHOCTH PadOThl B JMHAMMYECKMX pekMMaxX ¢ TpeGyembiM
KauecTBOM [1ePEeXO/IHbIX [POLECCOB, 3AUIMThI CUCTEMbI OT HEPErpy3KH M TOYHBIH
KOHTPO:Ib AeHCTBYIOMNX yeuuit. C MOMOLLBIO FHAPOLMIMHAPOB yAAETCS MOMYUHTE
npsMonnHeiiHoe  ABMAKeHHe Ge3  KMHeMaTHueckKuX npeoOpa3opanuii, a Takie
obecneynTs onpesenéHHoe COOTHOLIEHHe CKOPOCTeil NPsAMOTO H 0GPaTHOro X0/10B.

B coBpeMeHHBIX CTanKax i MHOKMX MPOM3BOACTBEHHBIX CHCTEMAX C BBICOKOI
CTEMNEHbIO aBTOMATH3aUHHK UMKIA Tpeﬁ}eTcz peanusalus MHOKeCTBa PasIdYHBIX
nwkennii.  KOMITakTHple  THAPOJABMraTelln  Jerko BCTPOMTh B CTAHOUHbIE
MeXaHW3Mbl W COEJMHHTL TPYOOMPOBOJAMM € HACOCHOH YCTAHOBKOH, MMeroulMii
oMK MM ABa Hacoca. Takas cHCTeMa OTKPbIBAaeT LIMPOKHE BO3MOKHOCTH st
ABTOMATH3ALUH LMKIa, KOHTPO.15 " ONTUMH3AUHK }7360““’1){ TIpOIEeCCoB,
TNpUMEHEHUSA KOIHPOBAJIbHBIX, AaanTUBHBIX Han TPOrpaMMHbIX CHCTEM
yIpaBieHus, JErko HOUAETCs MOJACPHH3ALMH, COCTOMT, IJIaBHBIM 00pasoM, u3
VHHQUUHPOBAHHLIX  W3JEIWH, CEPHITHO  BBINYCKAEMBIX  ClELHATH3NPOBAHHBIMA
3aBofaMi. K OCHOBHBIM MPEHMYLIECTBAM FHAPONPHBOJA CIE/LyeT OTHECTH TAKKE
J10CTaTOYHO BbicoKoe 3Hadenne KIT/, nosbiuenHyo sKECTKOCTb U A0ITOBEYHOCTS.

I'MAPONPHBO/BI  HMEIOT M HEJOCTATKH, KOTOpbie  OTPAaHHYMBAIOT  HX
HCIONB30BaHKEe.  ITO .n5>1‘e|7ii Ha Tpenue  u  yTeukd. cHikaiowue KITI

FHAPONPHUBOAA 1 BbI3bIBAIOLIME Pa3orpeB paGoueil KUAKOCTH. BHyTpenHHe yTeukn
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Yepe3 3a30pbl  TOABHAKHBIX DIEMEHTOB B JIONYCTHMBbIX MpeiesiaX  MofesHbl,
MOCKONBKY YIyUIIAIOT YC/TOBHS CMA3biBaHis W TEMIOOTBOMA, B TO BpeMs Kak
HApY)KHBle yTEUKH NPHBOAST K TOBBILICHHOMY PAacXofly Macia, 3arpfsHeHHio
rupocHeTeMbl 1 padodero Mecta. Heo0X0amMoeTb npHMeHeHis (GHIBTPOB TOHKOH
OUMCTKHM i obecriedenns HaA&KHOCTH THAPONPHBOAOB MOBBILIACT CTOMMOCTH
[OCIEHUX 1 YCAOKHAET TexHuueckoe 00cIyknBanHe. PaboTococobHOCT pesko
CHIKAETCS! NPH TONAJAHUM BO3AYXa 1 BOJbI B MHHepaibHoe macio. M3venenue
BSI3KOCTH Maclia Ipu ero paim‘peﬁe HPMBU-,'II’IT K M3MEHEHHUIO CKOPOCTH JIBHJKEHMS
paBounx opraHoB. Y3ibi FHAPONPHBOAA BEChbMa TPYAOEMKH B wrotonnenni. B
CBS3M C HAIMYMEM BHYTPEHHHX yTeHeK 3aTpy/HeHa TOUHAs KOOPAMHALS JIBHKCHHS
rugpoasurareeii.

Kparkuil anaius npuBO/I0B PasiiiHOr0 THNA NPUMEHHTEIBHO K KOHKPETHBIM
YCIIOBHAM, TO3BOJISCT Bblﬁpal'b ONTHMAJILHOCTL  TEXHUYECKOIro ﬂpHMCHCHVIH.
IpuMenerne POMEKYTOUHOTO SHEProHOCHTEN (Macsio) Le1ecoodpasHo Inllb B
Tex cIyuasx, KOrla NPEeHMyIIECTBO THIAPOMPUBOLA MMEET PELIAIONIHe 3HAYCHHE.
Eci NpHBOA MOKeT OBITh YCTICUIHO PeaTH30BaH CPeACTBAMH [HIPABIMKH WK
INEKTPHKH, NPEAIOUTEeHe J0IKHO ObITh OTAAHO NOCIeHEH.

[lpn  NpaBHILHOM KOHCTPYHPOBAHMI, HM3IOTOBICHWM ¥ SKCIUyaTaluu
FHAPOTIPHBO/IOB MX HEJOCTATKH MOTYT ObITh CBefeHBI K MuHUMYMY. Jlns 5TOr0
HYKHO XOPOIIO 3HATh YHH(HIMPOBAHHBIE Y3Ibl MHAPONPHBO/A, LEHTPATH3OBAHHO
M3rOTABINBAEMblE CTIEIMATM3MPOBAHHBIMU 3aBOJAMH, @ TaK JKe THIOBBIE Y3IIbI
crieunansHoro  HaszHadeHns. OObeMHbIi THAPOIPHBOIL WHPOKO HCMOIb3YETCs B

CTPOMTE/bHBIX M JIOPOKHBIX — MALIMHAX,  CTAaHKaX, — TPAHCHOPTHBIX M

CeJIbCKOXO3ANCTBEHHBIX MAILIMHAX H B IPYTHX OTPACISX TEXHHKH.
LleJbio JIaHHOH JMILIIOMHOIT paBoThl SBISETCS:

- PACCMOTPETH OCHOBHbIE XAPAKTEPHCTHKH [HAPABINYECKOIO PHBOIA

- IPUHLLKAT pabOTbI 0GBEMHOTO THAPONPHBOAA

- PacCMOTpeTh TEXHHUECKUH MPOLECC PEMOHTA HACOCA THAPONPHBOIA





image4.tiff
1.Muapasanyuecknii npuBo/1. OCHOBHbIC XaPAKTEPHCTHRY

1. 1 OcHoBHbIE XapakTepucruKn FHAPABINYECKOIo npuBoaa

Cuapapanuecknii  npuBoa (2u0ponpueod) — - COBOKYNHOCTL YCTPOHCTB,
NpeHa3HaueHHbIX 1S TPHBEACHMS B ABWAKCHHC  MALIMH 1 MEXaHH3MOB
[I0CPEACTBOM IHAPABIHYECKOI JHEPTHH.

[HAPONpUBOI MPEACTABASET OG0T CBOCTO POAA  (THAPABTMUECKYIO BCTABKYY

eIy TCRECIHME TBAATeNCM B Tarpyrxed (Mamencd oo MEXaHH3MOM) U
BHITIONHSIET Te ke (DYHKIMM, 4TO H MeXaHuueckas repeaua (peiykrop, peménHas
repetata, KPUBOLIMITHO-LIATY HHbII MEXaHU3M 1 T. JL.).
Dsmostas  dyPeUNs  THIPOUPWEONS, KAK A MEREHENECKDA  TEpEAEDM,
FpselpAcaBane  MSEEHUNSIEOl  AAREXTRUMCTMKE  ODMESANOTS  ABMIASME R
COOTBETCTBMH ¢ TpeGOBAHWUAMM HArpyskd (npeo0pasoBanue BUIA ABHKCHHA
BBIXO/HOTO 3BEHA JBHFATENS, €10 NIAPaMeTPOB, & TAKIKe PEry;IMpOBAHHE, 3allliTa OT
neperpy30K 1 Ap.). Jlpyras GYHKUUS MHAPONPUBOAA — 10 Niepeiata MOLIHOCTH OT
NPHBOIHOTO ABHIATEls K paGouiyM OpraHaM MalMHbI (HanpHMep, B OHOKOBLIOBOM
JKeKaBatope — Mepelaua MOMHOCTH OT JIBUrateds BHYTPEHHEro  Cropamiti
% EKOTALY HEW ¥ FEEPCAPHIATENSM NRRENUR STPANM, ¥ PRIPGISATHTEY OEpaTa
a1 T.1.).
B 061X uepTax, fMepe/iaua MOLHOCTH B [HPONPHBO/E MPOUCXOAUT CACLYIOLLINM
obpazom:
1. TlpuBoaHoil aBHraTeTh Iepetadt BpAIIAIOLMI  MOMEHT Ha Bajl Hacoca,
KOTOPBIT COOGILLAET SHEPIHIO PaboUei KHIAKOCTH.
2. PaGouas JKHAKOCTH MO FMAPOIMHMSIM Yepes  PEryjMpylollyio  annaparypy
[OCTYTACT B FH/APOBHIATE b, (1€ TH/PABIMYCCKAs IHEPIHs npeodpasyerest
B MEXAHMUECKYIO.
3. Hoce 370ro paGoyas KUAKOCT [0 THAPOIHHUSM BO3BPAILACTCH 160 B 6ak,
G0 HENOCPEICTBEHHO K HACOCY.
[uaponpuBoabl  MOTYT GLITh ABYX THIOB! CLOPOOUHAMUNECKUE W 0OBEMHbIC. B

THAPOAHHAMHYECKHX PUBOIAX MCTIONL3YETCs B OCHOBHOM KUHeTHYecKast SHeprust

o
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[0TOKA KMAKOCTH. B 00BEeMHBIX TMAPONPHBOAAX HMCMO/Ib3YeTCs MOTeHUMANbHAs
JHEprus JaBIICHHS paboyeii JKHAKOCTH.
OGBeMHbIH THAPONPHBOA COCTOMT W3 FHAPONepeaadH, YCTPOHCTB YNpaBleHHS,

BCIIOMOTATebHBIX YCTPOHCTB - u + THAPOTHHUIL (puc.1.1).

Puc.1.1. Cxema 0GbeMHOTO THAPONPUBOAA
Obvemnas 2udponepedaua, sBIsIOLIAACS CHIOBOI 4aCTbIO IMAPOIPHUBOJIA, COCTONT
W3 06veMHo20 Hacoca (npeobpasoBaTes MEXaHH4eCKOH 3SHEPriuu  [PUBOJALLETO
JBHraTens B IHEPruio MOTOKa paboueii JKHIAKOCTH) U 00beMHO20
cudpodsucamens (NpeobpasoBatesis  SHEPTHM  MOTOKa  padoueil  KHAKOCTH B
MeXaHHUECKYIO SHEPrHIO BBIXOAHOTO 3BeHa). B COCTAB HEKOTOPBIX 0GBHEMHBIX
ruaponepesay BXOANT cuOpoakkyMyismop (FHAPOEMKOCTH, MPEAHA3HAYCHHBIC JUTT
AKKYMYJIHPOBAHHS YHepri paboueil KUIKOCTH, HAXOMSLIEHCs 104 JAaBleHeM, ¢
Lebio  TOCTEYIOLIero  ee  WCTIOb30BAaHMs Uis  TpUBeleHMs B pabory
r!’lﬂpﬂ[-lﬁhl"ﬂ'l'?ﬂ}l). KPOMC TOro, B cocCras rujaponepenay MOrYT  BXOAWTH
TaKKe cudponpeobpazosament - 0ObeMHBIE THAPOMALIMHEL LISl 1Ipeodpa3oBaHis
SHEprHM 10TOKA paGouell JKAAKOCTH C ONHUMHM 3HAUCHUAMH JaBAeHHs P u
pacxona O B IHEPTHIO JpYroro noToKa ¢ JpYrUMH
snauennsvn P u Q. Yempoiicmea  ynpasienus Ipe/HasHadetpl U yIpaBieHns

TIOTOKOM WJIH JIPYTHMH YCTPO#

rBAMH FHAPONPHBOA. [Ipy 3TOM 10J1 yrpaBieHnem
0
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HOTOKOM [OHUMACTCS W3MEHEHMe I MOJUIep/KaHue Ha Olpe/e]eHHOM YPOBHE
JaBICHHS M PAcXo/la B MHAPOCHCTEME, & TaKyKe H3MEHEHHEe HanpaBleHus ABH/KEHUS
notoka  paGoueit  xuakocth. K ycTpolcTBam  yhpaBieHus  OTHOCATCS:
2udpopacnpedenumenu, CyKallue A8 N3MEHEHHs HanpapieH s IBIKeH!s NOToKa
paboueii skuakocTH, obecriedeHus TpeOyeMoil Moc1e10BaTe1bHOCTH BKIIOYCHHS B
padoTy rMAPOIBHIATeNeH, PeBEpPCHPOBAHMS J(BH/KEHHS MX BBIXOIHBIX 3BEHBEB U
T

peayasmopol ()aBﬂL‘HU}J(HPCJOXPEHHTEHb;{Mﬁ, Pe/lyKIMOHHBIH, TepeNnBHON U
Jpyrue KJIAmaHbl), [peHa3HAueHHble JUIS PEryJiMpOBaHMs [aBJIeHHs paﬁo‘qeﬁ
JKHAKOCTH B THAPOCHCTEME; pecyiamopsl  pacxoda (NeNuTean W CyMMaTopbl
TIOTOKOB, IPOCCETN U PEry/IsTOpbl MOTOKA, HANPAB/ISIONIHE KIANAHBI), ¢ TOMOLIBIO
KOTOPbIX YIPaBAAIOT MOTOKOM paGouei JKMKOCTH;
eudpasnuueckue  yeurumeny, HeoOXOANMbIe U yNpaBieHus paboToi Hacocos,
THAPOABHraTeseil WM APYrMX YCTPOHCTB YNpaBIeHHs MOCPEACTBOM padoueii
JKMAKOCTH € OJHOBPEME@HHBIM YCHJCHMCM MOLIHOCTH CHFHAla  YNpasieHus.
Benowocamensuoie  yempoiicmea 06ecnediBaloT  HaAeKHYI0  pafoTy  Beex
aneMeHTOB  ruAponpuBoga. K HUM  OTHOCATCH: KOMOuyuonepvl  pabouei
oicuokocmu (QUIBTPLL,  TEMIOOOMEHHBIE  AnnapaTsl W JP.); yaiomuumen,
OGeCHG‘lHB‘dK)LLlMQ TepMeTH3alunio THIPOCHCTEMbBI 4’L({)}7(lé’,7ull£‘l‘r\'1lt’ pene
Oaerenus; 2udpoemxocmu (rUAPOOAKH U TMAPOAKKYMYIATOPb paboueii KUAKOCTH)
W ap. CocTaB BCIOMOTIaTeIbHBIX yCTpOFlCTH YCTAHAB/IMBAKOT UCXO/As U3 HA3HAYCHUS
THAPOTIpHBONA M yCIoBHiA, B KOTOPBIX  OH IKCTITYaTHpYyeTes.
Tuopoaunuu (TpyGbl, pyKasa BbICOKOTO JIaBJEHMS, KaHalbl W COEAMHEHHS)
NpeIHA3HAYCHBI LTS IPOXOAIEHHS paboueii AKUAKOCTH 10 HUM B fpoLiecce padoThbl
00BEMHOTO THAPONPHBOAA. B 3aBHCHMOCTH OT CBOErO HA3HAYEHHS THAPOTHHHMH,
BXO/UlME B OOLIYIO TMJAPOCHCTEMY, TOJPA3ICNsOTCs  Ha  BCAChIBAIOUIME,

HAMOPHbIE, CTMBHBIE, APEHAKHBIE W THAPOIMHIN YIIPABICHHS.




