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JIABOPATOPHASA PABOTA 1
NCNbITAHNA TMOAPOMOTOPA

3HaHwue XapaKTepUCTHK " rokasarenei 3/IEMEHTOB
rmapoobopyaoBaHmMsi, 0COBEHHO MX KOHEYHbIX 3BEHLEB - MMApOABUraTeNen
No3BONSIET  pa3paboTuMkaM MpYM  CO3[aHWM  HOBbIX  MaWMH U
COBEpLUEHCTBOBAHUN  EMCTBYIOLMX  BbIOMPATb  pauWoOHasnbHble  AJis
3a/laHHbIX YC/TOBMI MapaMeTpbl NPUBOAA U €r0 3NIEMEHTHYIO 6a3y.

OCHOBHbIE 13 HMX KPYTSALLUIA MOMEHT, YacToTa BpallieHus, pabounii
06beM, rabapuTHble pasMepbl U BeC, ObICTPOAEWCTBME, AONTOBEYHOCTb,
CTOMMOCTb, pacxoa paboueit >XuakocTu. O[HOBPEMEHHbIN YYET BCEX
(hakTopoB npu BbIGOpE rMAPOMOTOpPa NPEACTaBASETCS C/IOXKHbIM, HO
BO3MO>XHa OUEHKa B/INAHUA Ka>XA0ro U3 HMX B OTAENTbHOCTU.

MO3TOMY 3HaHME KOHCTPYKUMM TMAPOMOTOPOB M MX TEXHUYECKMX
XapaKTepucTuK, TpeboBaHUi K WX MOHTaXy M 3KCniyaTaumu siBAsieTcs
OfHMM M3 BaXHbIX YCnoBUIA 3DDEKTUBHOMO NPUMEHEHMUSI TMAPOMOTOPOB U
npuBOAOB Ha Mx 6ase.

1 Llenb pa6oTbl

1.1 W3yyeHne OCHOB (PYHKUMOHWPOBAHUS,  XapaKTepucTUK
rmgpoMoTopa, METOAMKM  UX  IKCMEPUMEHTASIbHOMO  OrpeaeneHus,
ncnblTaHne ruapomMoTopa.

2 O6wWwuii NOpaAOK BbiNOJIHEHUA PaboTbl

2.1 M3yunTb 0606LLEHHYIO KOHCTPYKTUBHYKO CXEMY aKCWasibHO-
MOPLUHEBOrO MAPOMOTOPA M €ro OCHOBHbIE XapaKTEPUCTUKM.

2.2 O3HaKOMUTLCA C KOHCTpYyKLMen n CXeMoM
9KCNEepUMEHTaNbHOrO  CTeHAa, METOAWMKOW MpOBeAEeHUs  UCTbITaHus
rmapomMoTopa.

2.3 JKcnepuMeHTanbHO onpenenuTb OCHOBHblE

XapaKTePUCTUKN MccnegyeMoro ruapoMmoTopa.

2.4 O6pabotaTb  pe3ynbTaTbl  UCCNEAOBaHWUS,  MOCTPOUTb
rpacdmkm, caenaTb BbiBOADI.

2.5 OopMUTb U 3aUTUTL OTYET.
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3 OcHOBbI (PYHKLIMOHMPOBAHUA aKCUAZIbHO-NMOPLUHEBOro
rmapoMoTopa

TMAPOMOTOP COCTOMT M3 CleAyHOWMX OCHOBHbIX AETanei u y3os
(pnc.1): poTtopa 2 ¢ ceMbto nopwHsmMmn 3, bapabaHa 4 ¢ Tonkatensmu 5,
pafianbHO-YNMOpHOro noAWunHUMKa 8 (HaKIoHHOM 1wakbbl), Bana 7,
ONMpatoLLErocs Ha MOALWMMHUKKA, OMOPHO-pacnpeaenunTenbHOro aucka 1,
npy>xwuHbl 9. Macno noaBoaMTCS K MMAPOMOTOPY W OTBOAMUTCS OT HEro
yepe3s OTBepCTMS 12, pacrnonoXeHHble B Aucke 1, npuyeM Kaxaoe u3
OTBEPCTUIA CBA3AaHO CO CBOMM MOJTYKO/IbLEBLIM NMa3oM 13, BbIMOSHEHHbLIM B
paboyeit MOBEPXHOCTM AUCKA. YTEUYKM W3 KOpryca OTBOAATCS Yepes
JpeHaXkHoe oTBepcTHe. Ha Topue poTopa 2, B3anMOAENCTBYHOLEM C AMCKOM
1, BbINONHEHbI OTBEPCTUS, BbIXOASLIME B KaXaylo n3 pabounx kamep. Mpu
BpaLLEHMM POTOpa YKa3aHHble OTBEPCTUSI COeAMHSIIOTCS C OAHUM U3 Ma30B
13.

Puc.1. KOHCTpYKTMBHas CxeMa akcuasibHO-MOPLLIHEBOro rMapomMoTopa

Mpu paboTe rMapoMoTOpa, MAcio Yyepe3 OAHO U3 oTBepcTMin 12,
oaHM M3 nas3oB 13 noctynaetr B paboune Kamepbl, PacrosioXXeHHble Mo
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04HY CTOpOHyY oT ocn b — B. OceBoe ycunune, pasBrBaeMoe MopLUHSAMK, Yepes
TonkaTenu 5 nepepaeTcs Ha NOAWMMHKK 8. Tak Kak NOCNeAHW pacnonoXeH
HakMoHHO (Moa YrAoM y K OCM Bana 7), Ha TONAKaTensax BO3HMKAOT
TaHreHumanbHble cunbl T, 3acTtaBnsiowme nosopaumsatbcs bapabaH 4, a
BMECTE C HMM Ban 7 1 poTop 2 cBsi3aHHble ¢ 6apabaHom wwnoHkamn 10 n 17.
OaHOBpPEMEHHO MOPLUHK, PACMONOXEHHbIE MO APYryto CTOPOHY OoT ocn b - b,
BABMWraloTCS B pOTOP, BbITECHSIS1 MAcsio U3 COOTBETCTBYHOLMX paboumnx kamep
yepes nonykosbLesor na3 13 u gpyroe oteepctne 12 B CAIMBHYIO JIMHUIO.

PoTop npwxumMaeTcs K AuMcky 1 npyxuHoi 9 u aaBneHveM Mmacna,
JENCTBYIOWMM Ha AHO pabounx kamep. PoTop caMoycTaHaBivBaeTcs
OTHOCUTENILHO  OMOpPHO-pacrnpefenibHoOro  A1cKa, YTO  YaCTUYHO
KOMMNEHCUPYET W3HOC TPYLUMXCS MOBEPXHOCTEN, CHWXaeT TpeboBaHusi K
N3rOTOBJIEHUIO.

B npouecce paboTbl rmapoMoTOpa MMEKT MecTo 06beMHbIE NOTEpPU
yepes 3a30pbl Mexay MNOABMXXHBIMU COMPSHKEHUSIMU 3N1EMEHTOB MOTOpa:
TOpUEeBON pacnpepenuTens (TopueBasi MoOfoOCTb poTopa 2 v aucka 1),
nopwHu 3. OceBoW 3a30p B pacrnpeaesMTene 3aBUCUMT OT CKOPOCTU
BpaweHnss potopa. [lpn BpaweHun 3a30p YBENWYMBAETCH 3a CYET
BCM/IbIBaHNS pOTOpa Ha MacnsHoM knnHe. OgHa COCTaBnalowWwas yTeuku
yepes 0CeBOV 3a30p BbITEKAET B MOJSIOCTb KOpryca W oTBepcTue 18 Ha cnmB.
[Opyrasi U3 HanopHON NOIOCTN Yepe3 NepeMbluky 16 NepeTeKaeT B C/IMBHYIO
NnosioCcTb rMapoMoTopa.

MmapomoTtopbl  15-2...P oTnuuyaloTca  npuvMeHeHueM  6onee
[AO0NrOBEYHbIX MOALWMMHUKOB M YTydLIEeHHbIX MaTepuanos, obecneunsaroLmx
noebileHne pecypca. [wuapomotopbl Tuna [15-2..M cogepxut B
KOHCTPYKUMWN pEerynsitop [AaBneHusi, pasMeLLEHHbI HEemnocpeACTBEHHO B
Kopnyce rMapoMoTopa M aBTOMATMUYECKW NOAAEPXKMBAIOLLMA MOCTOSIHHBbI
nepernag [AaBfieHUs Ha [poccene rpu  ApOoCCesibHOM  perynvpoBaHun
CKOpOCTW, a, CflefoBaTenbHO, M pacxod Macia, nocTyrnawowmi B
rmapomoTop. lNpu 3ToM obecneuvBaeTcs Manas 3aBUCMMOCTb YaCTOTbl
BpaLleHMsl OT Harpysku.

4 XapaKTepucTtukv rugpoMoTopoB

ObbeMHas MawmHa MOXeT 6bITb UCMOMb30BaHa B reHepaTOPHOM
(HacocHOM) pexuMe u pexxuMe ruapoaBuraTens.
XapaKTepuUCTUKM  POTOPHbIX (06BEMHBIX) MalWMH B WX CTauMOHapHbIX
pexxumax paboTbl HeobxoauMMbl And onpeaeneHus napameTpoB
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COBMECTHOW, B0 pasaenibHOM paboThl rMAPOMALLMH MPU PasfiMUHbIX
KMHEMATUYECKUX U CUMNOBbIX NOKA3aTENSAX, OCHOBHbIE U3 HUX:

4.1 Paboumnit 06beM, gu — U3MEHEHNE 06beMa pabounx kamep
rmapoMoTopa 3a oAnH 060poT poTopa

qM :VZAIm (1)

roe V, z — 06beM paboueli kaMepbl 1 UX KONNYECTBO;

i — KonnyecTBo psgoB paboumnx kamep;

M — KOSIMYECTBO paboymx LUMKIIOB, BbIMOSHSIEMbIX KaMepoy 3a
obopoT poTopa.

NS akcmanbHO-MOPLIHEBOro r’MAPOMOTOpa

z-d?
v = ZDtg?/
4 (2)
4.2 MNoTpebnsieMblli TMAPOMOTOPOM Pacxo
q,w i n,w U @0
Q, = ==
o 2-7-1, (3)
4.3 CKOpOCTHas! XapaKTepucTnka ruapomMoTtopa nw ,
XapaKTepulyemasl YacTOTOMN BpaLleHUs ero Bana
Q M
n _ ~o, 7
(4)

BaXkHbIM KMHEMATUUECKUM NapaMeTPOM SIBNSIETCS KECTKOCTb CKOPOCTHOM
XapaKTepUCTUKN NP NOCTOSTHHOM NoABOAUMOM pacxone Qom . U3
ypaBHeHus (4) cnepyeT, UTO NPU NOCTOSIHHOM Q¢m XXECTKOCTb CKOPOCTHOM
XapaKTepPUCTUKN 3aBUCUT OT BE/IMUMHBI U XapakTepa U3MeHeHUs 06beMHbIX
noTepb rMapoMOTOopa, yunTbiBaeMbix 06beMHbIM KT/, no.

4.4 Mone3Hbii (3chdeKTNBHBIN) MOMEHT Ha Basly rMapoMOTOpa
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1

M9 = 2_ ' qM ' Ap,w ']?Mex
7 (5)

roe Apw=p1-p2 - Nepenaa AasneHns Ha rmagpomotope (puc.2);
Nuex — MexaHnyeckn K4 motopa.
4.5 KpyTawmii MOMEHT Ha Bany rmapoMoTopa
M = Ms+ My, (6)

roe Mxx - KPYTSILLUMIA MOMEHT Ha Bany ruapoMoTopa 6e3 MoMeHTa
Harpyskm M.

4.6 KpyTawmin MOMEHT XOMOCTOro Xxoaa

3 7)

roe Muom - HOMUHAMBHbIN KPYTSLWMIA MOMEHT ruapoMoTopa (4ns
15-23H Muom =33,3 HM),

M, -Ap

Apxx - Nepenag AasfieHns Ha rmapoMoTope, paboTatowem 6e3
Harpysku M. (MMa).

4.7 MexaHuueckuii KNA rugpomoTopa

M, M
U‘wex - _1_
Mro My ®

roe Mr - TeopeTUUYECcKUiA MOMEHT Ha Bany ruapomotopa (Hm).

4.8 dddekTrBHAs nonesHas MOWHOCTb paBHa

N/wex = ApM ' Qq‘m : 773 = Apm ' nM ’ qM : 773 (9)

roe Ne- 3 EKTUBHBIN (pealbHbli) K.N.4. TMAPOMOTOpa.
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4.9 3¢ dekTVBHbIN (peanbHbiiA) K.M.4. rapoMoTopa
na = 770 ’ UMex ) WF (10)

roe nr — rmapasnudeckuin K.M,4., yuuTbiBalOWMA noTepu
JaBieHMs B KaHanax v nonoctsax rmgpomotopa (nr=0,98).

5 SKCcnepuMeHTas/IbHas YCTAaHOBKA A/ UCNbITAaHUSA
rmgpoMoTopa

DKCNEepUMEHTaNbHbIA CTEHA CMOHTUPOBAaH Ha CBapHOW paMe,
COCTOSILEN M3 HACOCHOM YCTaHOBKM, WCCIEAYEMOro rMApoOMOTOpa,
perynvpytoweid M ynpasnstowei ruapoannapaTtypbl, KOHTPObHO-
M3MEPUTENIbHOTO  KOMMJeKkca. [uapaBnuMyeckasl CxeMa CTeHAa
npeactaBneHa Ha puc. 2. MNpy 3anycke HACOCHOM YCTaHOBKM paboyasi
XMAKOCTb M3 6aka 1 noJaeTcsi HacocoM 2 yepe3 ubTp 3, MyCcKOBOM
pacrnpegenuTenb 6 B HaMOPHYK MONOCTb rmapoMoTopa 7. [asneHue
paboyeld MOMOCTM B  HAMoOPHOM  FMAPO/MHWM  OMNpeaensieTcs
HaCTPOMKON NpeaoXpaHUTENbHOrO KnamaHa 4 W KOHTpOSMpyeTcs
MaHoMeTpoMm 5 (1).

‘ 11

i

[ ' [

Puc. 2 M'mapaenuyeckas cxeMa 3KCnepuMeHTasIbHOro CTeHaa
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CnuB paboyeit XMAKOCTM W3 TMAPOMOTOPAa OCYLIECTBIISETCS Yepes
nepemMeHHbIli apoccens 8 (I'77-11) unu perynsitop pacxoaa 10 (F55- 21)
(B 3aBMCMMOCTM OT 3a4@HHOrO BapuaHTa CXeMbl C APOCCEMPOBAHNEM
"Ha Bbixoge"), pacnpegenvtens 9 B 6ak 1, MNpu 3amepe pacxoaa
rMApoMOTOpa BK/IKOYEHWEM 3nekTpoMarHuta YAL pacnpegenutens 9
XXUAKOCTb MOCTYMNaeT B MepHyl KONOHKYy 11. Pacnpepenutens 12
obecrneumBaeT cbpoc paboyeit KMAKOCTU M3 MEPHOW  KONOHKM.
BknoueHneM pacnpepenvtens 13 yTeukmrnapoMoTopa HanpasnsoTCs
BO BTOPYIO MEPHYIO KOJTOHKY 14.

[aBneHne Ha BbIXOAe rMAPOMOTOPA KOHTPOMMPYETCS MaHOMETPOM
5.(2). KpyTalLmMii MOMEHT Harpy3ku rmapomMoTopa CO3aEeTCs TOPMO30M
15 33 cueT M3MEeHeHus yCunms HaTsHKeHUs NEeHTbl PeryimpoBOYHbIM
BMHTOM.

YacToTa BpalleHWsl Bana rmapoMoTopa Nw M3MEHSIETCS HaCTPOMKOM
apoccens 8 unu perynatopa pacxoga 10, KOHTpONMpyeTCs AaTyYMKOM
CKOpoCTM 16, COCTOSILMM M3 TaxoreHepaTopa, 3/1EKTPOCXEMbl W
npubopa CO wWKanon AN W3MEpPEeHMs 4acToTbl BpalleHVsl Basa
rmapomoTopa.

Pacxoa »MAKoCcTM M 0B6beMHble MOTepu rMAPOMOTOpA OnpeaenstoTCs
06bEMHBIM  CNOCOBOM C  MOMOLWLI0  MEPHbIX KONMOHOK 11,14 u
CeKkyHaoMepa.

V.
Q- 60-V,

t; (11)
roe  Vi- 06bEeM XMAKOCTU, 3aMONHSIOWMIA MEPHYIO KOMOHKY (ans
KOMOHKKM 11 - Vi = 2 n, ans KonoHkun V2 = 50+100 cm3); t3, - Bpems
3anosiHeHus Vi unu Va.

6 MeToauka npoBeaeHUs UccnenaoBaHus

DKCMEPUMEHT  MO3BOMISIET  OMNPEAEeNUTb  XapaKTEPUCTUKU
rMapoMoTopa Mpu pas3HbIX PeXMMax HarpyXeHusl, OonpeaensieMbix
3a/laBaeMbiMM MpenoaaBaTesieM 3HaAYeHWsIMM MNepenagoB AaBlieHUs
Apwi Ha rMapoMoTope Npu hMKCMPOBAHHOM YacTOTe BpaLleHUs Nu.

Ans npoeedeHusi akcnepumMeHma Heo6xo0umo:
MonyunTb UCXOAHbIE AaHHbIE AN 3HAYEHUA Apwi ... Apms U Nw.

Harpy>asi ruapoMoTop NIEHTOYHbIM TOPMO30M 15 (puc. 2),
nocneaoBaTeNbHO yCTaHaBAMBaTb Nepenabl AaBneHnit Apvi Mo
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UCXOAHBbIM AaHHLIM B Tabnuue 1 onpeaennTs USMEHEHWE CKOPOCTHOM
XapaKTeEPUCTUKN Nm, YTEYKY rnapoMoTopa Qyi ANS ABYX BapvaHTOB
rngponpmeoga (c [77-11 n 55-21).

BbInoNHUTL pacyeT anst Mui, Noi, Nwexi, N3i.

MocTpouTb coBMeLLIEeHHbIE rpadukm 3aBucumocTer oT nw=f(M+) (ans
AByX BapuaHToB cxeM), Qy= f(Mn), na=(Mn).

BbINOMHUTL aHanU3 pe3ynbTaToB 3KCMNEPUMEHTA, CPABHUTL
MoNy4YeHHbIE XapaKTEPUCTUKM TMAPOMOTOPa C TEXHUYECKUMM
(nacnopTHbIMHK).

CdopMynmpoBaThb BblBOAbl, pEKOMEHAALIMM, MO YTyULIEHWIO
XapaKTepuUCTUK rMapoMOTOpa B UCCNIEAYEMOM MPUBOAE.

OdopMUTb M NpeACTaBUTL K 3aLUMTE OTYET O BbINOJIHEHHOWN paboTe.

Tabnuua 1
[JaHHble 3KcnepyuMeHTa 1 pe3ynbTaTbl UX 06paboTku
NO | Apw, | Ms, nM, 0O6/MUH | Qy, Mo | Nuex | N
n/n | MMa | Hw cm3/MUH
1.
2.
3.
4.
5.
CpepHee 3HayeHne
Kng
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JIABOPATOPHASA PABOTA 2
OCHOBHbIE TMAPABJINYMECKME 3J1IEMEHTDI
YNPABJIEHUSA U PACNPEOAENEHUA

1 Llenb pa6oTtbl

M3yunTb  OCHOBbI  (DYHKLMOHMPOBAHWSA,  KOHCTPYKLMIO,
TEXHUYECKMNe XapaKTepPUCTUKM MMAPaBIMYECKUX  3JIEMEHTOB
ynpaBneHus WM pacnpegeneHus,  UX  TUopasMepbl "
CXEMOTEXHMYECKNE BO3MOXHOCTM.

2 MopsAAoK BbiNOJIHEHUA PpaboTbl

2.1 PaboTa BbINOSHSETCS Ha CTeHAEe pa3bopKu 3/1IEMEHTOB.

2.2 TMpuctynas k paboTe, kaxaas noArpynna AO/MKHA MNOAyyYwuTb OT
npenoaasaTens 3agaHve, BKaovarLlee 5-631eMeHToB rMapoaBTOMaTUKMK.
2.3 O3HaKOMUTLCS C MaTepuanaMm HaCTOSILLErO PYKOBOACTBA.

2.4 BbINONHUTL nocnefoBaTenbHO Pa3bopKy KaXaoro sneMeHTa Wumm
U3y4nTb €rO CXEMY, AeTaNbHO O3HAKOMUTLCS C YCTPOMCTBOM, MaTepuanamm
N KQYeCTBOM WCMOSHEHUSI CONPSIraeMbIX NMOBEPXHOCTEMN.

2.5 CpenaTb HeobxoauMMble 3aMepbl OCHOBHbIX FeOMETPUYECKMX
MapaMeTpoB YCTPOWCTB.

2.6 OdopMUTb OTYET O BbLINONMHEHHOM paboTe W caaTb paboTy
npenoaasaTento.

2.7 Mpowussectn cOOPKY MpeanoXeHHbIX rMAPO3fIEMEHTOB, NPUBECTU B
nopsiaok paboyee MecTo.

B oTueTe yka3sbiBaeTcs:

Llens paboTsl 1 3apaHue.

HasHaueHwue, NpuHUMN AENCTBUS KaX/AO0ro dN1eMeHTa.

3. TpuHUMNManbHbIEe KOHCTPYKTUBHBIE CXeMbl 3/1ieMeHTOB (YMNpOLLEHHbIE,
MOSICHSIIOLLIME NPUHLMM AeUCTBUS C 06A3aTeNbHbIM yKa3aHMeM KaHanoB
noABoAa M 0TBoAA).

4. CumBonudeckoe nzobpaxkeHne no ECK/.

5. OCHOBHble reoMeTpuyeckMe W TEXHUYECKME  XapaKTepuCTUKu,
pacyeTHble 3aBUCUMOCTW.

6. BbiBOAbI MO BbLINOIHEHHOW paboTe.

N =
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MMapaBnMyeckMin  NpuMBOA WM CUCTEMbI  MMAPOABTOMATUKU
ABNSAIOTCA NEPCNeKTUBHbIM CPeACTBOM aBTOMAaTU3aUMMIPOM3BOACTBEHHbIX
npoueccoB. TakMe CUCTEMbl MMET psa MNpeuMMyLlecTB U OTKpbIBaKOT
6onbluMe BO3MOXHOCTM  ANS  CO3A4AHUS MaWMH  C  YJYYLEHHbIMM
XapaKTepuCTUKaMm:

1. MMpu nepemaye WAEGHTUYHOM MOLLHOCTM TMAPOMOTOpLI  6onee
KOMMNakTHbl  (ux rabaputbl coctaBnsoT 124+20% oT rabapuTos
rmapoaBuraTensl) OHW MeHee MeTansloeMKM, UMeloT 6onee BbICOKOE
6bIcTpoaeicTBUe cpabaTbiBaHus.

2. MpoctoTa BbINOAHEHNS 6eCccTyneH4aToro perynvMpoBaHusl CKOPOCTM
OBWKEHWSI S pEBEPCMPOBAHHOIO MPSIMOIMHENHOTO ABMXKEHWSI C MJIaBHbIM
Pa3roHOM $1 TOPMOXKEHUEM.

3. ABTOMaTu4ecKkasl 3aliMTa NpuBoAa OT Meperpysku, NpocToTa CKasKM,
MOHTaXka, 0bCny>xuBaHusl.

4. CnocobHOCTb pa3BuBaTb 6OMblUe CTaTUYECKUE yCUnus U KpyTawme
MOMEHTBI.

M3 HepgoCTaTKOB rMApaB/MYECKUX CUCTEM CreayeT OTMEeTUTb
HapylleHne cTabunbHOro pexmnma paboTbl M3-3a Harpeea pabouei
XMAKOCTM B npouecce paboTbl, HanMuue yTeuykn paboyein >XMAKOCTH,
HEBO3MOXHOCTb  COB/IIOAEHMS]  TOYHbIX MepeaaTouHbIX COOTHOLUEHWN,
HanpuMep, B pe3bboHape3HbIX Lensx CTaHKoB.

TpebyloT Cepbe3HOro U3y4YeHust BOMPOChl HAAEXHOCTM U LONTOBEYHOCTU
3MEMEHTOB MMAPONPUBOAA U rMAPOaBTOMATHKM.

3 CTpyKTypa CUCTEM rMApPOaABTOMaTUKH

B oblweM cnyyae ruapaBIMyecKne CUCTEMbl COCTOSIT U3
cneaytoLmnxX TUMNOBLIX YCTPOMNCTB:
a) YcTpoiictBa Ans npeo6pas3oBaHUs OAHOMO BUAA SHEPrUM B ApYroii-
o6beMHas MawMHa (HAcoChl, TMAPOMOTOPbI, CUNIOBbLIE LIMIMHAPI).

6) 'mapoannapartypa :

1) Perynupytolume ycTponcTBa Asisi USMEHEHMs1 NMapaMeTpoB pabouyeit
Xugkoctn (OaBneHMss WM pacxoga), T.€. HamnopHble 30/0THUKK,
nNpefoXpaHUTeNbHbIE KanaHbl, pefyKUMOHHbIe KanaHbl, NogrnopHble
KnanaHbl, pene AaBfeHns, ApoCccens, perynsatopbl pacxoaa;

2) ycTpoicTBa A1l W3MEHEHWsI HaMpaBfIEHUS [ABWDKEHWUS MOTOKa
pabouei XnaKocT (pasnnyHblie pacnpeaenuTenm).
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3. Mpubopbl - YCTPONCTBA ANt KOHTPO/S NapaMeTpoB NOTOKa paboyel
XMAKOCTM  (MAQHOMETPbI, TEPMOMETPbl, PACcXOAOMEpbl,  AATYMKM
TeMnepaTypbl, AaTYMKN OAABNEHMUS).

4. EMKOCTY, rMApOaKKyMynsTOpbl - pe3epBHbIE HAKOMUTENN SHEPTUM.

5. TmgponvHum -  TpybonpoBoabl  (kectkme un  rmnbkue),
obecneuvBarolme nepegayy aHeprm noToka.

6. KoHauuuoHepbl - And cTabunusauuyM TemnepaTypbl pabouyel
XWUAKOCTW.

7. BcnomoratenbHble ycTpoWcTBa (MPUCOEAMHEHMUS, YMIOTHEHWMS,
GunbTpbl, pe3epsyapsbl 1 T.4.).

B) Perynupyrowue yCTpoicTBa

MpeaHasHayeHbl AN HAcTPOWKM W KOHTPONS  BENYMHBI
[JaBfieHns, pac XoAa >XMAKOCTM M KaK CneactBue - CKOpPOCTH
nepeMeLleHNs], YCKOPEHUS,

TArOBOr0 YCUAMS WM KPYTSILLEro MOMeHTa ruapoasuratens. B
pesynbTate 06ecrneyvBaeTCs HaMBLIFOAHEMWWA pexuM  paboTol
CUCTEMbI TMAPOABTOMAaTUKK. o MpPU3HAKY BbIMOMHAEMbIX (QYHKLMIA
TakMe YCTPOWCTBa KnaccuduUMpyOT KakK MpeaoxpaHuUTeNbHblE U
CNVBHble, MepefnvBHble M MOAMOpHble,  peayuupylolime u
cTabunusupyiowme JaBfeHue, orpaHu4mBatoLime pacxog,
ABTOMATMYECKOro BO3AENCTBUS.

Hanbonee npocTbiMK YCTPOMCTBAMU SIBMISIOTCS KfanaHbl LIAPUKOBLIE
(Puc.1, a), koHycHble (Puc.1,6), Tapenbyatble (Puc.1,B), NayHXepHbIe
(Pnc.2). 3To Tak Ha3blBaeMble KnanaHbl NPsIMOro AencTBumsi, 60 B HUX
KflanaH SIBNSIETCS U YyBCTBUTENbHBIM U UCMOMHUTENbHBLIM 3/IEMEHTOM.
OH pearvpyeT Ha MOBbllEHME AaBfeHUs U, cMellascb, cbpacbiBaeT
N36bITOYHBIM 06BEM Ha CNMB.

OfHako TakMe CXeMbl MMEKT CYLUECTBEHHbIE HEAOCTaTKM,
0COBEHHO MpWU  perynMpoBaHWM BbICOKMX [aBMEHUA W  pPacXOdoB:
6onblias Macca knanaHa, 3HauuTesibHble rabapuTbl NPYXWHbI, HU3Kas
YYBCTBUTENbHOCTb, My/ibCauunsl AaBeHNs.
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HanopHbI# 3010THMK TUNa N54-1

HanmopHblt  3010THUK  (PUC.2) SBRSIETCA  XapaKTepHbIM
MpYMEpPOM KJfanaHa npsMOro AEWCTBUS MJYHXEPHOro Tumna. 37O
MHOrO(YHKUMOHaNIbHOE  YCTPOWCTBO, TMO3BOJISIIOLLEE  MPEAOXPaHsiTh
CMCTEMY OT Meperpysku, noaaepXXuBaTb MOCTOSHHOE, OrpaHU4YeHHoe
Mo MaKCMManbHOM BENWYMHE p[aBfieHue, obecneumBaTb Tpebyemoe
MoamnopHOe [AaBfieHWe, HanpuMmep, WCKIoYaTb CaMOMpPOM3BOSIbHOE
OnycKaHWe NOPLLHSA NPU BEPTUKAILHOM PacrnofioXEHNN UMAMHapa.

HanopHbIi 30M10THUK Tna M54-1 MOXHO MCMOMb30BaTbh U Kak
pacripefenuTenb C YNpaBnsilOWMM BO3AEWCTBUEM MO  [AABNEHUIO.
MonoxeH Mexay nonoctbto 10 u TopuoM nnyHxepa 2 (Pvc.2). Anametp
NayHXXepe 3Ha4YMTeNbHO MEHbLLE AMaMeTpa 30/10THMKA, NOITOMY TaKylo
KOHCTPYKLMIO MPUMEHSIIOT AN CPeAHUX AaBneHuin AoP = 64%10° H/M?,
TaK KaK Ycuive, BOCTPUHMMAEMOE MPYXXMHOW MeHbLIE, MEHbLIMMU
NoJy4aloTCs U €€ pa3Mepsbl.

[na AMCTaHUMOHHOMO YNpaB/fieHWUs HAMOPHbIMKU 30/I0THUKaMM
KaHanbl, coobwatowme nonoctm 6 n 10 pasbeanHSOTCS MOBOPOTOM
Kpbllukn 4 Ha 90° M B eé oTBepcTMe BMecTo npobku. K 1/8
BBMHYMBAETCA LWTyLep ANs NOABOAA YNPaBASoWEro AaBneHus.

Ha Puc.3 (a, 6, B, r) npeacraBneHbl HEKOTOpbIE MpUMeEpsI
NPUMEHEHNSI HANOPHbIX 30/1I0THUKOB.

ATIREEINS
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I. MpenoxpaHUTeNbHbIN KJanaH C nepesimBHbIM
30J/I0THUKOM Tuna N52-1

Mpy 60MbWNX AaBMEHUAX U pacxofax MPUMEHSIIOT KanaHbl
npsMoro Aecteuns (amddepeHumanbHble).
B Takux yCcTpoWcTBax NpefoxpaHWTeNbHbIM KianaH, Yalle LapuKoBbIiA
(Puc. 1,a), BbIMONHAET QYHKUMIO YyBCTBUTENIbHOrO 3/IEMEHTA, a
MepenvMBHON 30/I0THUK - WCMOMHUTENBHOrO. [OCTOSIHCTBO AaBneHUs!
obecneumBaeTcst B3aMMOAENCTBUEM STUX YCTPOMCTB.

MpenoxpaHUTENbHbIN KnanaH ¢ NepPennBHbLIM 30/1I0THUKOM Puc.4
Nno3BONsIET 3alMwaTb CUCTEMY OT Meperpysky, MoaaepXmeatb
onpegeneHHoe AasfieHne B cucteme, obecneymBaTb pa3rpy3Ky CUCTEMbI
OT OaBfeHus.

Pabouas >xuMaKocTb NoaBoaUTCS B MOMOCTb 4, KOTopas yepes
oTBepcTust 6 U 19 B Kopnyce 9 coeauHsieTcsl, C MONocTbio A, yepes
oTBepcTHe 3 € NoaoCTbio B, uepes oteepctua 6,19,7,17 ¢ nonoctbio C.
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PucyHok 3 - PeayKUMOHHBIN KnanaH

CpabaTblBaeT LWapUKOBbLIN NPefoXpaHUTENbHBIA KnanaH. YacTb
obbema u3 nonoctn C yxoauT Ha cnuBe. - Mo AeUCTBUEMU3OLITOYHOMO
JasneHua B nonoctax A,B 3onotHuk I npunogHumaetcs Beepx. B
pesynbTaTe: YMeHbLUAeTCs Nnolaab KonbLeBow Lwenum "a". B nonocts B
6yaeT nocTynaTtb MEHbLUUA 06bEM Macna U AaB/ieHMe Ha Bbixode byaeT
CHWXaTbCA A0 TeX Mop, Moka AaefeHne B nonoctn C He AOCTUrHET
BEMYMHBI HACTPOMKM NPY>XXMHbI MPeAoXpaHMTENbHOro KnanaHa 5. Ecnn
[aBNleHNE Ha BbIXOAE YMaAeT, TO 30/10THMK NOoA AENCTBUEM MPYXUHbLI 6
OMYCTUTCS BHU3 U, YBEIMUMB NPOXOAHOE CEYEHME KOMbLIEBOW Lwenu "a",
MpONyCTUT B MOMOCTb 3 60sblUNi 06bEM, KOMMNEHCUPYIOLLMIA NadeHne
[aBfIeHNs Ha BbIXOAE;

PeayKUMOHHBIA KnanaH B OT/IMYME OT MpeaoXpaHuUTeNbHOro
pearMpyeT W Ha MOBbILEHNEe, W Ha YMeHblUueHWe [AaBfeHus,
cTabunusnpys ero Ha Bbixoge. Mpu paboTe pefyKUMOHHOrO KianaHa
yepes [peHaxHoe oTBepcTve 3 B 6ak cimBaeTcs o6beM paboueit
XWMAKOCTM, He npeBbliwaowmin Q=0.6 n/MMH. KnanaH paboTaeT 6e3
Wwyma 1 BMbpauui, 6narogaps Hanmumio aemndepos 4, 8,
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3aTOpMaXkunBaloLWwmMx ABWXeHune 3onoTHuMka 1. CryneHuaTtas dopma
30/10THMKA 0becrneymBaeT HeO6X0AMMYIO, €ro YyBCTBUTENBHOCTb.
4. Perynatop pacxoga.

Ana  perynupoBaHusi pacxoda >KMAKOCTM B CuCTeMax
rMApoOaBTOMATMKN MPUMEHSIOT Apoccenn (BMHTOBbIE, Wronb4vaTble,
Lenesble, KOMOBMHUPOBaHHbLIE), PErynaTopbl pacxoaa, CrabunmsaTopsbl
pacxoaa.

BaxxHoli 3agayeit nMpu TakoM crnocobe peryimpoBaHus  ABsieTCs
cTabunusaumsa pacxoaa M CKOPOCTM WCMNOMHWUTENIbHOMO OpraHa, npwu
N3MeHsIoLLENCA Harpy3ke Ppes(PUC.6,3a).

Perynsatop pacxofa COCTOMT M3 Apoccens Lwenesoro tyna 4.1,
n perynatopa 4.2, pacrnonoXeHHbIX B OAHOM Kopnyce. M3MeHeHune
pacxoga B TpebyeMOM pAuana3oHe obecneyunBaeTcst peryrMpoBKON
Apoccens.
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Puc. 6

Mpy [BWMXXEHUU MOPLUHA 3 BMpPaBO XXWAKOCTb W3 MpaBoi
nosiocTM uMnuMHapa MocTynaeT B nonoctb 4.4 M yepe3 KOJSbLUEBYIO
wenb 4.5, 0bpaszoBaHHYlO KnanaHoOM M OTBEPCTMEM B Kopnyce 4,
nepeTekaeT B NosocTb 4,6, a Aanee yepes ApoCccenb B pacnpeaenurtenb
2 B bak. OgHOBpPEMEHHO 13 MonocTn 4.6 NO KaHanam
4.8 B 4.9 Macno noaBoAMTCSA K HYXXHUM TopuaM knanaHa 4.2, bnarogaps
yeMy paBHOBECME KJlarnaHa CO3[aeTcs UAPaBANYECKON  CUMOMN,
HanpaBfeHHON BBEpPX, M NPYXWHON 4.3, OoTXMMalowen KnanaH BHU3
(Mpy>XWMHY TapupyloT Ha aasneHue (2 - 3*10° H/MPMpu aBMKEHUM
XXMAKOCTU Yepe3 KOMbLEeBYH Wwesnb 4.5 Mexzay nonocrsamu
44 wn 4.6 co3pgaetca nepenag AdasneHus. C  yBenMYEHWEM
NpoTUBOAABNEHNS Pnp B MpaBoi MOMOCTM LWAMHAPA, BbI3BAHHOMO
M3MEHEHNEM HaA--TPY3KU Ppes , MFHOBEHHO BO3pacTaeT [AaB/fieHuEe B
nonoctu 4.6, a Takxxe ruapaBnMyeckas cunia, AeNCTBylowWas Ha KnanaH
CHU3Y.

KnanaH 4.2 cMellaeTcs BBEPX, YMEHbLUAETCA NpoxoaHas Lwerb
4.5, cHWKaeTcs fasneHue B Nonoctn 4.6 A0 nepBoHayanbHoro. Kak
TO/SIbKO AA@BNEHWNE Nepes APOCCENEM CTaHET MeHbLLE YPOBHSI HACTPOMKM
NPY>XWHbl 3, KNanaH CMeCTUTCS BHU3, YBenuumBas LUesb
4.5. NlaBneHve B nonoctu 4.6 6yaeT yBennumMBaTbCa A0 TeX Nop, Noka
KnanaH 4,2 CHoBa Ha4YHET NepeMeLlaTbCs BBEPX, YMEHbLUAs KOSbLEBYIO
uenb 4.5 n ctabunnsnpys aaenexHve nepea ApoCccenem.

Takmm obpa3oM, B npouecce pabotbl perynstop 4.2,
aBTOMaTUYECKWN YCTaHaB/IMBasACh, NOAAEPXMBAET MOCTOSHHOE HU3KOoe
JaBneHWe  nepes  OpocCeneM  He3aBUCMMO  OT  BEJIMYMHLI
nNpoTUBOAaBNeHns B uvnuHape 3. bnarogaps kaHany 4.7 pfaBneHue
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nocne apoccens M Hag KnanaHoMm I MOCTOSHHO M MMEET BENUUMHY,
6nuskyto Kk atmocdepHoMmy. B pesynbTaTe nepenag AaBneHust Ha
Apoccene ctabunusnpyeTcs He3aBUCUMO OT Prp, UTO obecneunBaeTnpu
OAHOW HACTPOViKe ApOCCeNst NMOCTOSIHHbIN pacxoa,.

Pacxoq Macna uyepe3 Apoccenb CyLEeCTBEHHO 3aBUCUT OT
TeMmnepaTypbl paboyen cpeabl.

OpHako npu M3MeHeHUn TemnepaTypbl Macna ot 15°C go 50°C
W3MEHEeHMe pacxoda Yepes perynsartop He A0/MKHO npesbiwaTb 15% ot
pacxofa, YCTAHOBAEHHOro Ansl XOA0AHOro Macna. 3TO AOCTUraeTcs
NPUMEHEHNEM NPOXOAHbIX ceyeHuM Tvna ,Cll/laCbpaFMbI n T0)'ILL|,VIHOVI
CTEHKW B HanpasneHuu notoka 0,2 - 0,8 MM.

Opoccene TMna [55-3 npegHasHavyeH AN CTbIKOBOro
NpUCcoeanHeHNS.

II. [Apoccenb C npeaoxXpaHUTEsNIbHbIM KJ1anaHOM U
nepesimBHbIM 30/I0THUKOM

Takue yCTpoOMCTBa AOBOJSIbHO 4acTO MPUMEHSIIOT B CUMCTEMaXx
rMApoaBTOMAaTUKW.

Tpu annapaTa - gpoccenb 2.1, NpeaoxpaHUTeNbHLIN KnanaH
2.2, NEpPennBHON 30M0THUK 2.8, BbLIMOSIHEHHbIE B OZHOM KOPIYyCE,
obecrneunBaloT paBHOMEPHYIO Modady U npeaoxpaHeHue CUCTEMbl OT
neperpysku. Kpome Toro, annapaT MNO3BONSET pa3rpyXaTb HacoC U
CUCTEMY OT AaBNeHuUs rnpu BKIIOYEHHOM pacnpeaenuTerne 4.

MNperMyLecTBOM perynsatopa pacxoga Tuna [55-1 aensetcs
TaKke Hanuune aBTOMaTU4ECKOro npucnocobnenns ans
perynupoBaHnsl pexuma paboTbl CMNOBOro opraHa pJaeneHuns PH,
pa3BMBAEMOr0 HacocoM, T.e. 6onee Bbicokuii K.M.[. cuctemsl.

XAKunakocTtb OT Hacoca I noaBoAUTCA K NepeMBHOMY 30/10THUKY
2.3 panee uvepe3 gpoccenb 2.1 k umnuHapy 3. U36bITOYHbIA 06beM
XMAKOCTW, MofdaBaeMblil HacocoMm I OTBOAWTCA YepeB NepenvBHOM
30/10THMK B 6ak. KnanmaH nepenuBHoro 3onoTHuka 2.3 (Puc.6,6)
HaxoaWTCa C OAHOM CTOPOHbI (cneBa) noa [AEWCTBMEM AaBEHWS,
pa3BMBaEMOro HacocoM Pu, a C Apyromn - Noa AENCTBMEM MPYXWUHbI 2.4
[aBneHus B paboyein NonocTu umnuHgpa Py.
YpaBHeHWe paBHOBECUS CUJT, AEACTBYIOLWMX Ha KnanaH 2.3 :

2 2

P, ﬂg = Py D +G
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Otkyma P, —P, = % const (1.5 2)10°H/m?

rae Py - paboyee faBneHne Hacoca ; H/M?
P - naBneHve B UMMHApPE , H/M? ;

G - ycunue npyxuHbl 2.4 ; H ;

D - anameTp knanaHa 2.8 (Hanbonbluumin), M;

N3 ypaBHeHust (2) BMAHO, 4YTO QJdaBNEHME Ha Apoccene, a, ce-
[10BaTeNbHO, N pacxo[ Yepes Hero - BeIMYMHa NOCTOSHHAS.

MNpu BCex U3MeHeHuax aasneHuns Py, CBA3aHHbLIX CU3MEHEHUEM
Harpysku Ha CUJI0BOM OpraHe, KianaH 2.8 aBToMaTuyecku yMeHbluaeT
WM NOBLILIAET [aBneHWe PH NyTEM ApOCCENMPOBaHUS U36bITOYHOIO
obbema B 6ak.

C yBenuueHuneM fasneHus Py, BCeACTBUE YBEMYEHUS HArpysKu,
paBHOBECME CWN, AENCTBYWMX Ha knanaH 2.3  HapyluaeTcs.

MocneaHui, cMeLLasch BNEBO (CM. Ha CXEME) YMEHBLLIAET 06bEM
XWMAKOCTM, YXOASILLEN Ha C/IMB OT HAcoca, U yBENNYMBAET AaBfieHue Py,
CTabunusnpys nepenag AaBneHns Ha Apoccene.

Ecnn paBneHnve Py BoO3pacTaeT 3HAuYMTENbHO W CTAHOBUTCH
bonblle  YPOBHSI  HACTpOWKKW,  MPYXWHbl 2.5  LiapuvKoBOro
NpeaoXpaHWUTENbHOro KnanaHa 2.2 OH OTKpbIBaeTcs u cbpacbiBaeT Ha
CIMB XWMOKOCTb M3 MOMOCTM Mexay KnanaHamm 2.3 mn 2.2 (3a
Apoccenem).

PaBHOBecue knanaHa 2.3 HapyllaeTcs, OH CMeLlaeTcs BrnpaBo
( cM. Ha cxeme), yMeHbluass fasneHve PH Hacoca. MakcumanbHas
BEIMYMHA [AB/IEHUSt B CUCTEME OMPEAEnsieTcs YCUMEM HaCTPOMNKK
NpyXwuHbl. CUCTeMbl apoccens ¢ perynsatopom 55-1 6enee 3KOHOMHbI,
yeM Apoccens o perynsatopom tune 55-2.

A) Pene paBneHus

Pene paBneHusi npuMeHsIETCS NpWU 3M1EKTPOrMAapaBINYECKOM
ABTOMATUYECKOM yNpaBieHNM 415 Nepeaayn CUrHanoB Ha paccTosiHue.
Mpn 3TOM OCYLWECTBASIOTCS KOHTPOSb pabouero AaeneHuss wunm
aBToMaTU4ecKne nepekoveHns B cucteMe. KOHCTpPYyKTMBHAs cxema
TMnosoro pene 62-21 npeacrtaBneHa He puc.7. Macno noaesoanTCs K
kamepe I. [epMeTMYHOCTb KaMepbl 06ecrneYynmBaeTcss  Kpyrion
MeMbpaHoi 2, 3akpernsieHHoM no nepudepun konbuoMm 3. Tpu
noBbllleHnn aasneHus P1 B cucteme
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MeMbpaHa, Harpy)XeHHass npyxuHon 4, nporubaeTca BBepX,
MoBOpauyuMBasi pblyar 5 NpoTMB YacoBoW cTpenku. MpaBbiil ero KoHeLw
BO3AENCTBYET BMHTOM 6 Ha 3nekTpo-nepeknoyatens 7. Mpu 3ToMm
3aMbIKAITCS WM Pa3MblKAOTCA COOTBETCTBYIOLME KOHTaKTbl Lenu
ynpaeneHus, obecneumBatolime  OTK/OYEHME  HAcoca,  nojady
3BYKOBOrO, CBETOBOrO CWUFHana M Apyrue komaHabl. Hactpoika pene
OCYLLEECTBIAETCS PETYNIMPOBKON NPY>XMHbI 4 BUHTOM 8. MoaobHble pene
BbiNyckaloTca ans  faenedHnid go 200*105 H/MM2.
HeuyBcTBUTENBHOCTL pene (Mepenag AaBneHus  BKAKOYEHWS U
BbIK/IIOUYEHMS 3aBUCMT OT paboyero faeneHus U npu Pmax =200*10°
H/m? He npeBbiwaeT 10* 105 H/M2. MpuUMeHSIIOT Takxke pese AaBneHus
MOPWHEBOrO  TUMA, MNPUYEM  MX  4YaCTO  COBMEWQT C
npeaoXpaHWTesNbHbIM K/lanaHoM.,

e) Pene BpeMeHn

Pene BpeMeHW npefHasHayeHO AN COo3f4aHWs HEKOTOPOM

BblAEPXKM BpeMeHW (3ana3gbiBaHusl) Mexay nocneaoBaTenbHbIMM
dazamu ABMXKEHUS OTAENbHbIX 3/1IEMEHTOB cUcTeMbl (Puc.8) .
3afaHHbI MHTEpBan BPEMEHU BLIAEPXKM OMNPEAEnsieTcs BpeMEHeEM
UCTEYEHUS WUNKN 3amnoSIHEHUS XXWAOKOCTbIO CrneuManbHOro UWManMHApa,
MOpLIEHb KOTOPOrO B KpaWHEM MOMOXeHUN obecneynBaeT curHan
ynpasrneHus.
MonoxxeHne nnyHXepa 2 pene COOTBETCTBYET BbIMOSIHEHWUIO paboueii
onepaumu. B 3TOM MNOMOXEHUW MONOCTb UMAUHApPa 6 4yepe3 KaHan B
nayHwxepe W 06paTHbIi KknamaH 5 coeauHsieTcs ¢ pabouent
MarucTpanbilo, noplweHb 7 MOAHWMAETCS BBepX A0 Yynopa, pene
3apskaeTcss. [locne okoHuaHus paboyeit onepauuv AaBfieHue B
cucTeMe nosblWAeTcs (CynnopT CTaHka npuxoaut Ha ynop). [Moa
[ENCTBMEM MNyHXepa 3 30/I0THUK 2 CMeLlaeTcs BNEBO, CKUMast
npyxwHy I, n coobas nonoctb 6 yepes kaHan II co cnueom. MNopLueHb
7 NOA AENCTBMEM NPYXXMHbI MEPEMELLAETCS BHU3, BbITECHSS Macso
yepe3 gpoccenb 4 Ha cnmB. [lpoucxoauT paspsiaka pene. Bpems
3a/lepXXKN OnpeaensieTcs perynumpoBkoi apoccens 4. B koHue xopaa
nnaHka 9, nepeknoyas  3MEKTPOKOHTakTHoe ycTpomncteo 10,
OCYLLECTBMSET OTK/IIOYEHWE WM peBEPC CUCTEMbl. BpeMms 3apepcku
onpeaenseTcs ypaBHeHNeM:
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B aNa-dd - H
“8u-f, -G,

rae d, H - COOTBETCTBEHHO AMAMETP M X0Z4 NOPLHS unnuHapa (mM); 1, f
ap - KO3 DUUMEHT pacxoaa v nnowaab OTKPbITUS aApoccensa(M/N)}
Gnip. - ycunue npyxwuHsl (H) ;

t cek (3)

3

Puc.7
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III. PacnpepnenurenbHble YCTPOUCTBA

PacnpepenutenbHble YCTPOWCTBa npeaHasHayeHbl ans
pacrnpeaenenns paboyen XuaKocTu Mexay y4acTkaMu U 3f1eMEHTaMMU
CUCTEMbI M'MAPOABTOMATMKN U €€ 0TBoAaA.

Mo  KOHCTPYKTMBHOMY  MpW3HaKy  pasnuyatoT yCTpOICTBa
30/10THUKOBOIO M He 30/I0THMKOBOrO TuMa. epBytlo rpynny MOXHO
KnaccuuumMpoBaTb  KaK  30/I0THWMKOBbIE, KPaHOBble  KJlaMaHHbIe
pacrnpepenuTeny.

K pacnpepenutensim He 30/I0THMKOBOFO TWMa OTHOCAT YCTPOMCTBA CO
CTpyNHOW TpybKoW TUMa "conno-3acioHka".

Hanbonbluee npuMeHeHWe NONy4nIn pacrnpeaenmTeny 30/10THUKOBOMO
TuMNa. PacnpeaenvTeny WNPOKO NPUMEHSIIOT B KaYeCTBE YrpaB/sitoLLmnX
YCTPOMICTB B C/IeAsILLEM MMAPONPUBOAE.

KnaccndmumpyloT pacnpegenutenn Takke no cnocoby ynpasneHus u
Mo KOSIMYECTBY MO3ULIMKM - KOSIMYECTBY (PUKCMPOBAHHBIX MOSIOXKEHWNIA
pacnpefenuTenbHOro 3/1iEMeHTa.

B 30/10THUKOBLIX pacnpeaenuTensix pacrnpeaeMTeNbHbIn

3MeMeHT - nnyHxep I ¢ KoNbLEBbLIMM KaHaBKaMu MosickaMu B Kopryce
2 VMMeeT NpSMONIMHENHOE MEPEMELLEHNE BO BTY/IKE C OKHaMu Ans
noaBoAaa v otTeoda xuakoctu (Puc.9).
B  KpaHOBbIX  pacnpeaenuTensx  pacrnpedesieHMe  XMAOKOCTU
OCYLLECTB/AETCA MyTEM MoBOpoTa Mpobku KpaHa. B  Tabnuue
npuBeAEeHa OCHOBHbIE TUMbl pacrnpeaenuTeneil C pasnyHbIM YNCIIOM
no3uuMn M nNuHUIK (XxoAoB). YMcNo Mo3uMUMIA pacnpeaenuTenst - 3To
UMCNIO BapuaHTOB COEAMHEHUSI KaHaNoB BHYTpW kopnyca (ABYyX-Tpex,
MHOrOMO3MLUMOHHbIE pacnpeaenuTenm). Y4cno MMHUIA - 3TO KONMYECTBO
MoABOAALUMX M OTBOASILUMX KaHANoB B Kopnyce pacnpeaenutens (aByx
NUHeNHble [74-3, YeTblpex - NMnHelHble 72-4)
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Pacnpegenutenn MoryT 6biTb MPsSIMOro M HenpsiMoro AencTeusl. B
pacnpefenuTensix nNpsiMoro AEMUCTBUSI YNPaBAsIOWMA BHELUHWI CUrHaT
[EeNCTBYET HEMOCPEeACTBEHHO Ha pacnpefesiuTesbHbli 3M1EMEHT, B
pacnpefenuTensix HEnpsMoro AeNCTBMS  YNPaBAAOLWMA  CUTrHAN
[JENCTBYET Uepe3  [OMOSIHUTENbHOE  CrieuuanbHoe  YCTPOWCTBO
(cepBOyCTPOKCTBO).
Bblibop Tuna pacnpenenutenst onpeaensieTcsl CPeaHUM MOSIOKEHUEM
NyH)Xepa OTHOCUTENBHO Paboymx OKOH.
B cBSi3u C 3TUM pacnpeaenuTenn MoryT ObiTb:

a) C OTKpPbITbIM LIEHTPOM U C/IMBOM;

6) C 3aKpbITbIM LLEHTPOM U C/INBOM;

B) C 3aKpbITbiM LLEHTPOM M OTKPbLITbIM C/IMBOM;

r) C OTKPbITbIM LIEHTPOM U OTKPbITbIM C/IMBOM.
B TpexnosnuUMOHHbIX pacrnpeaennTensax NPUMEHSIIOTCA TakKe CXEMbI, B
KOTOPbIX C/IMBHOM KaHan MCMoMb3yeTcs Kak ApPEeHaXHbINM Ansi 0TBOAA
yTeuek Npu cpeaHeM NoMoXKeHUN NTyHXepa.

1v. KpaH ynpaBneHus

Ha Puc.10 npeacTasnex KpaHOBbIN pacrnpepenvTenb
[BYXMO3ULIMOHHbIN, 4-NMHENHbIN Tuna [71-2. BHyTpu kopnyca I,
uMetowero 4 BbIXOAHbLIX OTBEPCTUS C MUHWMASbHBIM paavasnbHbIM
3a30poM, pacnonoxeHa npobka kpaHa 2. lMpobka KpaHa wmeeT 4
BbIEMKM W ABa  MEPrNeHAVKYNSpHbIX  CKBO3HbIX  KaHana B,
pacnosioXeHHbIX B pa3HbIX MIOCKOCTAX. Kopnyc KpaHa 3akpbiBaeTcs
Kpbllikoi 4 C ynnoTHeHneM 5. OT KynaykoB, 3aKperjieHHbIX Ha
MOABMXKHOW  YacTu  CTonla  WAM  CYnnopTa,  Mpou3BOAUTCS
aBTOMaTMYECKUA MOBOPOT pyKosiTkKW 8 K npobkum KpaHa 2.
MNepeknioyeHve MOXET  OCYLEeCTBNATbCS BPYUYHYIO. Mpu
nepektoyeHnn U3MEHSIeTCS HanpaB/ieHne MoToKa XXWAKOCTM 4epes
pacnpegenutenb. KpaliHue Nono)XeHus KpaHa
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®UKCMpYIOTCS LWIApUKOBbIM (hMKcaTopoM 6. KpaHbl ynpaBneHus Tpex
TUMOB BbIMyCKAeT JIeHWHrpaackuii 3aBog CTaHKO MpUHAANIEXHOCTEN.
OHM OT/IMYAIOTCS ML CNOCOBOM KpenneHns:

r71-21 - ansa BHYTpPEHHEro KpenneHus
blr71-21 — ons Hapy>XHOro KpennieHus

BIr71-22 — ans KpenneHus Ha yrosibHUKE.

Ha kopnyce kpaHa I npomMapKkupoBaHbl Kamepbl 0TBOAA M MOABOAA.

V. O6paTHbIN KNnanaH

STOT annapaT SBASETCA NPUMEPOM KfamnaHHOro pacrpeaenutens.
B Takmx YyCTpOWCTBax pacrnpefeneHme >XUAKOCTM OCYLLECTBSETCS
nocneaoBaTesibHbIM  OTKPbITUEM W MEPEKPbITUEM PAacXOAHbIX OKOH
KnanaHa pasfIMYyHON  KOHCTpyKUMM  (LIapWKOBbIX, TapenbyatblX,
KOHYCHbIX).
YcTpoiicTBa npeaesnibHo MpoCTbl MO KOHCTPYKLUMWM, WMMEKT BbICOKYHO
repMeTUYHOCTb U BbicTpoaelcTBMe cpabaTbiBaHUs.
TuNoBas KOHCTPYKLUMSA YCTPOWCTBa MokasaHa Ha Puc.11. KoHuueckuit
KnanaH 3 C ManbiM paguasibHbiM 3a30pPOM PacrionoXeH B pacToyke
Koprnyca v npy>XuHoi 4 npwkumaetcs k cegnly 2. ObpaTHbIi KnanaH
NPOMYyCKaeT >XMAKOCTb TOIbKO B OAHOM HanpasneHun ( U3 KaHana 1 B
5) oTBepcTus 6, BbINOMHEHHbIE B KNanaHe, OTBOAAT YTEYKY U3 Nog Hero
BEpXHero Topua.

VI. Pacnpepenutenv c ruapaB/iIMyeCKUM yrnpaB/ieHUeM

Pacnpegpenutenn Tuna [72-1 BbINOAHSAKTCA, Kak nNpaBwrio,
ABYXMO3MUMOHHbIMK (Pnc.12,a). MnyHxep 30N10THMKA 2 PacrosioXXeH B
Kopnyce 1 ¢ pacToykaMu. B KpbllKax pacnpenenutens, 3akpbliBatoLmx
KOpnyc C TOpLUOB, pacnofioxeHol aApoccenu 3,4, LWYHTUPOBAHHbIE
obpaTHbiMM KnanaHamu 5,6. MNpu nogaye ynpasnswowero curHanaPy,
pabouyast XXMAKOCTb U3 YNPaBnsloWeN MarucTpaan uyepes obpaTHbIN
KnanaH nocTyrnaeT B JIeBYIO MOMIOCTb 30/I0THUKA, MepeMeLlas ero B
npaBoe MosoXeHue, BpeMs nepeksitoueHust onpeaenseTcs HaCTPONKON
apoccensi 4 yepes KOTOPbIA XWAKOCTb C/IMBAETCS W3-MoA MpaBoro
TOpLUA. ITO UCKITKOHYAET BO3MOXHOCTb BO3HUKHOBEHUS M’MAPaBINYecKkoro
yOapa B CUCTEME MNPW MEPEKTIOYEHNN U yAapbl MJTYHXepPa O KPbILWKK
Kopnyca,
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VII. Pacnpegenutenu C aNleKTpornapasB/invueCcKuM
yripaBsieHueM.
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B pacnpepenutenax Tuna [73-3 (Puc.12,6) ocHOBHO
30M0THMK I ynpaBnseTcs [AByMS BCNoMoraTesibHbiMM 2 1 8,
ynpaBnsieMblMM  3nekTpoMarHutamm 4 wn 5. Tlpu nogadve
3NEeKTPUYECKOrO CUrHasa Ha 3MeKTpoMarHuT 4, OH nepemellaeT BHU3
30/I0THUK 2, OTKMMAs MpPyXuHy. Macno w3 nuHWMM ynpasfeHus
NOCTynaeT B JIEBYIO TOPLEBYIO MOSIOCTb 30/10THUKA I, nepemMellas ero
BMpaBo. YNpaBnsowWme CUrHanbl Ha 3NeKTpoMarHuTel 4 U 5 nogaroTcs
MooYyepedHO OT KOHEYHbIX 3MEKTPOBbIKIOYaTenen. Mpu oTCyTCTBUM
CUrHAsOB 30/10THWKKM 2 1 3 Nnoj AeNCTBMEM NPYXXWUH 3aHMMaIOT KpaliHee
BEPXHEE MNOJIOXEHNE, COEAUNHAA TOpLEBbLIE MOJIOCTU 30/10THUKA I co
cnvBOM. TMpy>XuHbl 6 1 7 YCTaHaBNMBAET IMaBHbIM 30/T0THUK B CpeaHee
nonoxxeHne. B Tpex NO3WUMSAX OCHOBHOrO 30M10THMKa I M
OCYyLLECTBNAETCA YynpaBieHWE OCHOBHbIM MNOTOKOM, MNOABOAUMBIM K
rmapogsuratento. bonee pgetanbHoe U3yyeHWe pacnpeaenuTenen
NpuBEAEHHbIX U APYrMX TUMOB CrieayeT NPoBecTy MO UCTOYHUKY (4) .

VIII. CuMBoOnuyeckue n3obpaxkeHus 3/1IEMEHTOB
rMapoNnHEBMOABTOMATUKM

CuMmBonMka 0603Ha4yeHUM 3neMeHToB  rmaponpueoga W [TIA
npeacrasneHa

cnegytowmmm FOCTamum BCKA:

FOCT 2.780-68 Tpybonposoab! ;

FOCT 2.781-68 annapaTypa perynmpoBaHus, yrnpasneHus ;

FOCT 2.782-68 Hacocbl, rMapoMOTOpbl, LUWMAUHAPDI;

OCT 2,704-66 npasuna cocTaB/ieHUs CXEM MMAPONPUBOAOB,-
MpuHaTas cuMBonMKa 6/IM3Ka K MEXAYHAapPOAHOW, SIBNSETCS eAnHOW U
0653aTeNbHON, HO MO CPaBHEHMIO C paHee M3BECTHLIMU TpebyeT 6onee
KBaNMGULIMPOBAHHON NOArOTOBKM MPU aHANIM3€ U YTEHUU PasfiMYHbIX
cxem,

Bonpockl TepMuHonorun cuctem MA nanoxeHsl B FOCT 17752-72.
M3yyeHne NPUHUMNOB  MOCTPOEHUSI CUMBOSMYECKUX W306pakeHuin
3/1EMEHTOB ABMSIETCA YaCTbi0 3af4auM HacTosIel paboTbl.
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4 KOHTpOJibHbIE€ BOMPOCHI

4.1 Tvnbl YCTPOWCTBA CUCTEM M'MAPONHEBMOABTOMATUKMN.

4.2 Tvnbl U Ha3HAYEHWE PEryIMPYIOLLMX YCTPOWUCTB MAPONpUBOAa.

4.3 MpuHUMn paboTbl M YCTPOMCTBO HAMOPHOro 30/10THUKA Tuna [54-
1.

4.4 HazHauyeHne 1 npuHUMn paboTbl perynsTopos pacxoaa.

4.5 Ha3HaueHue, yCTPOWCTBO, MpUHUMN paboTbl pene AaBfeHUs,
BpEMEHMW.

4.6 Tvnbl pacrnpeaennTenbHbiX YCTPOWCTB, UX Ha3HaUYeHue.

4.7 MpUHUMN NOCTPOEHUS YMCTIA MO3ULIMI U XOJI0B pacnpeenuTenen.
4.8 Buabl ynpaBneHWss U MOAK/IIOMEHUS  pacnpepenuTens B
rmaponpmeog

5 Mopsapok pa36opku rmgpoannapaTtypbl

5.1 [Ons pasbopku 3neMeHTa HeobXxoaAMMO WMETb MUCMpPaBHbIA
NHCTPYMEHT,

5.2 Mepen pa3bopkoii HEOBXOAMMO M3YUMTb YCTPOMCTBO 3/IEMEHTA U
YCTaHOBUTb NOPSAOK pasbopku.

5.3 Pa3bopky anemMeHTa Npou3BOAWTL Ha CreunanbHOM CTeHAE,

54 C6opky 3neMeHTa cCnefyeT nNpou3BOAUTb B HYXXHOW
MocneaoBaTeNlbHOCTM 663 MepeKoCcoB COMpsiraeMblX NOBEPXHOCTEMN.
5.5 Mocne okoHuaHus paboTbl NpMBECTU B MOPsSiAOK pabouyee MecTo,
0TAaTb MHCTPYMEHT.
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JIABOPATOPHASA PABOTA 3
MUCMNbITAHUE HANMOPHOIO rMAPOKJIAIMNAHA HI'16-
50-16(108.00.000B)

1 Llenb pa6oTtbl

1.1 OueHka kauyecTBa paboTbl rMApPOMHEBMOANMNapaToB Ha npuMepe
HanopHoro rugpoknanaHa HIM16-50-16(108.00.000B). 1.2
O3HaKOM/IEHME C TEeXHU4YeckKuMn TpeboBaHMSIMM Ha  KjanaH,
npasunamMmun I'IpVIéMOCLl,aTOLIHbIX UCMbITaHUM KnanaHa wu MeToAaMu
KOHTPONSI MapaMeTpoB, CNocobamMu TPaHCMOPTUPOBAHUS U XPaHEHMS,
pekoMeHAaUMsIMK Mo NPUMEHeHuIo (3KCnayaTaumm).

2 O6wWwuii NOpAAOK BbiMOJIHEHUSA PaboTbl

2.1 O3HaKOMWUTBCS C TEXHWUYECKMMW YCNOBMSIMU Ha HaMmOpPHbIN
rmapoknanaH HI 16-50-16(108.00.000).

2.2 O3HaKOMUTbCS C KOHCTPYKUMEA 3KCMepUMEHTasIbHOro
CTeHAa MeTOAMKOW NPOBEAEHWUS MPUEMO-CAATOYHBIX UCMbITaHWUN
KfanaHa.

2.3.OKCNepuMeHTaNbHO OnpeaennTb XapakTepUCTUKM KianaHa.

2.4.06paboTaTb pe3ynbTaThl UCCNEA0BAHUS, NOCTPOUTb rpaduk,
caenaTb BbIBOAbI.

2.5.0cbopMUTb 1 3aLUTUTL OTUET.

3 MeToabl UCNbITAaHUN

WcnblTaHnst  ruaponpuBoAoOB WM rMapoannapaToB - OCHOBHOM
METOZ OnpedeneHns WX TEXHUYECKUX BO3MOXHOCTEN C  LENblo
YCTQHOB/EHUSA NMoKa3aTenen HaaeXHOCTU.

B 3aBuCcMMOCTM OT UENW, WCMbITAHUS  pa3densioT  Ha
KOHTPOJIbHbIE, MCCNIEAOBATENBCKME M HA HAAEXHOCTb. M0 CpokaMm -
YCKOPEHHbIE W HeycKopeHHble. [lo MeToay - paspylialolime u
HepaspyLuatoLme.

UcnbimaHus Ha HaléXHOCMb — Havnbonee TPyAOEMKN TaK Kak
CBSI3aHbl CO 3HAUMTE/bHLIMW 3aTPaTaMy BPEMEHN U CPEACTB W AO/KHbI
YUNUTBIBATb LIMPOKMUIA AMANa30oH PEXMMOB M YCIOBMIA paboThbl (2).

Uccnedoesamenbckue ucnbimaHusi - TPeALIECTBYIOT BCEM
OPYrMM  WCMbITaHusM. WX rnaBHas UeNb - W3y4YeHWe W aHanus
NPOMCXOAALMX B ruapoannapaType siBNeHWii U NpoLeccos,
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onpefenieHMe XapakTepUCTUK U usydyeHue aKTOpoB, BAMSIOMX Ha
HaAEXHOCTb.

KoHmponbHbie ucrnbimaHusi NpoBOAAT ANS KOHTPOSA KayecTsa
npoayKuMmn. K HAM OTHOCATCS NpeaBapuTenbHble, MEXBEAOMCTBEHHbIE
WKW rOCYAApCTBEHHblE, MPWEMO-CAATOYHbIE, Mepuoaunyeckme Wt
TUMNOBbIE UCTLITAHUS.

lpuemo - cdamoyHble ucnbimaHUusI—OoCYLLeCTBNSET
N3roToBUTENb NPU MPUEMO - CAATOYHOM KOHTPOSE, KOTOPbIE NPOXOAUT
Kaxabl rMapoannapaTt CepuiiHoro npomssoacTea. [lpu  KoOHTpone
NpoBepsOT COOTBETCTBME rMApOannapaToB TEXHUYECKUM YC/TOBUSAM U
0popMNSIOT TEXHUYECKMIA NACMOPT.

Ona  HanopHbix ruapoknanaHos [OCTom 20245—74 npwu
NPUEMOCAATOYHbIX  WCMbITAHMSIX  NPeayCMOTPEHbI cnepywowme
KPUTEPUM OLEHKM HAAEXHOCTU: (YHKUMOHMPOBaHWE, HapyXHasi U
BHYTPEHHSASI repMeTUYHOCTb, MNABHOCTb perynnpoBaHus, AvanasoH
HaCTPOMKW, faBNeHWe pa3rpy3ku, BpeMsl HapacTaHUs AaBfieHust nocne
NpeKpaLleHnsl pasrpy3ku, Macca, U3MEHEHME [aBfIEHNs HAaCTPOMKK OT
pacxoga.

4 TexHnuyeckue TpeboBaHus

TY  23.2.1954—88  pacrnpoCTpaHsloTC  Ha  HaropHble
rngpoknanaHel HI16-50-16 npegHasHadeHHble Ans  OrpaHu4YeHus
[aBNEHNS B NOABOAMMOM MOTOKE paboyen XUaKoCTu.

HI 16-50-16 pomkeH COOTBETCTBOBATb TpeboBaHusim TV,
KOMMeKTa
AokyMeHTaumm cornacHo 108.00.000B, MOCT 16517—82, TOCT
17411—81.

OcHoBHble NapaMeTpbl NpuBeaeHbl B Tabnumue.
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5 TpaHcnopTupoBka u xpaHeHue HIF16-50-16

TpaHCNOpTMPOBKa MOXET OCYLeCTBASTbCS  aBTOTPaHCMOPTOM,
XKeNe3HOAOPOXHbIM, BO3AYLUHbIM TPAHCMOPTOM, PEYHLIMA U MOPCKUMM
cypamu. MNpy 3TOM MCMonb3oBaTb NpU NepeBO3Ke aBTOTPaHCNOPTOM
«0bwue npaBuia NepeBo3kM aBTOTPAHCMNOPTOM»; XKeNe3HOA0POXXHbIM
TPaHCNOPTOM «TeXHU4YecKue yCnoBus NOrpy3kn U KpenaeHusl rpy3oB»;
BO34YLUHbIM TPAHCNOPTOM «PyKOBOACTBO MO MPy30BbIM MEPEBO3KaM Ha
BHYTPEHHMX NNHUAX PD>»: peyHbIM TpaHcnopToM «[lpaBuna nepeBo3ku
rpy30B»; MOPCKMM TpaHCnopToM «[paBunia 6e30macHoi nepeBo3ku
reHepasibHbIX Fpy30B».

[JonyckaeTcs TpaHCMOPTMPOBKA KianaHoB, A0 BBOAA B 3KCMNJyaTauuio.
npw obbix ycnoBusix npegycMoTpeHHbix FTOCT 15150—69 (B
YyacTn BO3AENCTBUA KIMMATMUECKMX (hakTopoB

BHellHe cpeabl) M TOCT 23170—78 (B 4YacTM MeXaHUYECKUX
BO3AENCTBUIA). YC/IOBMSI XpaHEHMS KnarnaHoB A0 BBOAA B 3KCM/yaTaUMio
no NOCT15150—69.

Tabnumua 1
HavmeHoBaHWe napameTpa BennuunHa O603HauveHne
napameTpa CTaHgapTa
(Hopma) yCTaHaB/MBatoLLero

BE/IMYMHY NapamMeTpa

[aBneHue Ha Bxoge

HomunHanbHoe 16 FOCT 12445-80
MakcnManbHoe 20 ok
MakcuManbHoe aaBneHne 0,4 Hokx
pa3rpysku, Mlla
[nanasoH perynmpoBaHus 04

pasnenuns, Mla

Pacxop, paboueit »xXnaKkocTu

N/MWH
HoMuHanbHbIN
MaKkcuMManbHbIN 63 *okox
MWHUMaNbHbIN 10 *x%
BHYTPEHHSIS1 repMeTUYHOCTb, 1,5
N/MUH

(MakcuManbHble BHYTpeHHUE




]_leHTp AUCTAHIOHUOHHOI'O 06y‘{eHl/IH W IIOBbIIIEHUA KBafIl/l(])I/IKaLI,I/II/I

YcTpoHcTBO rHAP006OPYAOBaAHUS

yTeukn)5

MakcumanbHOe NpeBbllLUEHNE 2
[IABIEHNSI HACTPOWKM Npw
MFHOBEHHOM BO3pacTaHuK

nasnenust, Mla

BpeMs HapacTaHus faBreHus 0,1
nocse npekpaLleHuns
pa3rpy3ku, ¢, He bonee

N3meHeHWe aaBneHus 1
HacTpolkax oT pacxoga P=f(Q)
npv n3aMeHeHnn oT Quun OO
Quom), MMa, He 6onee

Macca, kr 1,9

6 YkasaHus no 3kcruiyatayum (NpMMeHeHuUo)

[nsa ycTaHOBKM B rmapocucTemMy Heobxoammo:
@) CHATb  3arfiyLKu C KnanaHa, CNUTb OCTaTKM
KOHCEpBALIMOHHOW
CMa3ku, ybeamTbCs B UMCTOTE KaHanoB KnanaHa;
6) ycTaHOBWUTL KnamaH Ha MOArOTOB/EHHOE MEeCTO MOHTaxa W
noAcoeaAMHUTL TPYO6OoNpoBOALI COMNIAaCHO MAPaB/IMYECKON CXeEMe.
TeMnepatypa paboyeit XMAKOCTM NpW 3KCrlyaTauum AoSHKHA
6bITb He Bbiwe nntoc 80°C n He Huxke MuHyc 5°C.
TeMnepaTypa oKpy)XatoWen cpeapl Npy 3KCrayaTaumMmn KnanaHos
[OmKHa 6bITb:

a) NS KlanaHoB UCMOJSTHEHUS! «Y»— He HMxke MuHyc 40°C
N He Bbllle
6) AN KianaHoB UCMOoSTHEHUS «T»— He Hke MuHyc 10°C

1 He Bblwe naoc 45°C.

MOHTa)XX W 3KCnayaTaums KnanaHoB AOSMKHbI MPOM3BOAUTLCA
nepcoHasioM, O3HAKOMJIeHHbIM ¢ TY23.2J71954—88, npu cobnogeHun
npaBuna TexHukn besonacHoCTy.
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7 NMpaBuna NnpMéMKu n Mmetoabl kKoHTponsa HIF16-50-16

KOHTponb KayecTBa M3roToB/IEHUS M COOPKM BCeX AeTanei
knamaHa cornacHo TY u©  TpeboBaHUAM  YepTexen  AO/MKEH
OCYLLECTBNATLCA B MOPSIAKE BbIMOSIHEHWUSI KOHTPOJIbHBLIX Onepauuid,
ABNSAOLLMXCS 4acTbto TEXHOMOrMYecKoro npouecca. Mpun
OKOHYaTENbHOW MPUEMKE AOSKEH MPOM3BOAMTLCS BHELIHUIA OCMOTP
KnanaHa.

KnanaHbl AO/MKHbI MOABEPraTbCA KOHTPOSIbHBbIM  MCMbITAHWUAM, a
WUMEHHO: NPMeMO-CAaTOYHbIM, NEPUOANYECKMM N TUMOBBIM.
KoHTpone napameTtpoB cornacHo MOCT 20245—74, pONOAHUTENBHO
OMpeaensiloTca: MaKCMMasnbHOE TMpeBbILUEHVE AABfEHME  HACTPOMKM
npM MrHOBEHHOM BO3pacTaHUW [aBfieHWs,, BPEMS HapacTaHus
JaBrieHns noce npekpalleHns pasrpysKku.

8 NpaBuna npoBeaeHUsi NPUEMO-CAATOUHBIX UCMIbITAHWUI
HI 16-50-16

Pabouas XMAKOCTb - Macna MuHepasibHble C BA3KOCTbIO Mpu
ncnbitaHun pasHoi 3(H35 MM /c. Knacc umcTtoTbl paboyeit uakoctu
JomkeH 6biItb He rpybee 15-1V-16 no [0OCT23.1.157—86.
HoMuHanbHast TOHKOCTb dUNbLTpaUmMm-25mMKM.

WcnbiTaTenbHble cTeHabl u TpeboBaHus 6e3omacHOCTM  npu

NCMbITaHMUAX AOMKHbI cooTBeTcTBoBaThb FOCT12.2,040—79,
MOCT12.2.086—83 1 gomKHbI 6bITb aTTECTOBAHbI.

MorpewHoCTb M3MepeHnsl NapaMeTpoB AO/HKHA COOTBETCTBOBaTb
2 rpynne ToyHoctn no MOCT17108 - 86.

a) (yHKuMoHUpoBaHue 4%;

6) HapyxHasi repMeTUYHOCTb 1%;

B) BHYTPEHHsI repMeTUdYHOCTb 4%;

r) M3MEHeHWe AaBNIEHUS HACTPOWKKM OT pacxoda 4%
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9 MeTtoauka npoBeAeHUs NPUEMO-CAATOUHbIX
MCNbITaHUN

Mpu npoBepke @QYHKUMOHUPOBAHUS [AOMKHbI MPOBEPSATLCS:
perynMpoBaHue  [aBfieHusl, AaBNeHWe  pasrpyskn,  MNAaBHOCTb
perynMpoBaHnsl U AnanasoH HaCTPOVKM.

BpalleHnem perynMpoBOYHOr0 BWHTa KianaHa WU3MEeHATb
fgasneHve ot 8 go 20 MMa (cnuB 13 KaHana ynpasneHns AomkeH bbiTb
3aKpbIT), MpY 3TOM AaBeHve A0/MKHO NnaBHO, 6e3 ckaykosB BO3pacTaTb
M YMEHbLUATLCS, HEe AO/MKHO BO3HMKATb aBTOKONEHaHWN.

WcnbitaHne  Heobxogumo npoBect  3-X, 5-TM  KpaTHbIM
yBeIMYEHNEM N YMEHbLUEHWUEM JaBMEHMS.

HactpouTb knamaH Ha paasneHve (161 MIMa) 3-X KpaTHbIM
OTKPbITUEM W 3aKPbITUEM KaHana ynpasfeHus nepeBecTu knanaH u3
peXxuma npefoxpaHeHust B peXxuM pasrpysku. CpabaTbiBaHve knanaHa
JIODKHO 6bITb 6bICTpbIM (6€3 3anasabiBaHUa) U UYETKUM, MpU 3TOM
[laBNieHne pasrpyskun He A0/MKHO npesbiwath 0,4 MMa (npu. cobogHOM
CNvBe U3 KaHana ynpasfeHus).

MpoBepuTL Hapy>XHYK repMeTUUYHOCTb HeobxoauMO MNpoBepATb
noasoaoM pAasneHus (24+2 MMa) Ha Bxoa knanaHa. OcTanbHble
OTBEpCTUS 3arnywmuTb. [poACHKUTENBHOCTb UCMBITAHWS HE MeHee 3-X
MUHYT.
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Mpn 3TOM MOTEHME HAPYXHbIX NMOBEPXHOCTEN, TeYb MO pe3bbaM
N CTbikaM He JOMyCKaeTcs.

MpoBepka BHYTPEHHEW FEPMETUYHOCTM AO/MKHA MPOBOAUTLCA
npy AaBneHWMM HacTpolky knamaHa ( 1 6 + 1 MMa) u aaBneHuto Ha
Bxoge (14+1 MMa). BenuMumHa CyMMapHbIX YTEYeK [O/MKHA
NpoBepsiTbCA Ha C/IMBHOM OTBEpPCTUM KranaHa. KaHan ynpasneHus
3arnywnTb.

YTeukn wmn3MepsATb He MeHee 4yeM udepe3 30 cekyHpg nocne
YCTQHOBNEHUS 3afJaHHOro fJasneHus. W3MepeHuss npoBoauTb B
TeyeHune 60 cekyHA. MakcMMmanbHO A0ONYyCTUMAas BENNMYMHA CYMMapHbIX
yTeuek-1.5 n/mMuH.

Ana onpegeneHvsl AMHaMUYeCKUX XapaKTepUCTMK HamnopHOro
KnanaHa, npeaBapuTenbHO M3MepuTeNnbHas cucTeMa TapupyeTcs C
NCNosib30BaHNEM rpy30MnopLIHEBOro MaHOMeTpa.

N3mMepuTenbHas cucTteMa ycTaHaBIMBAETCS Ha CTEHA.
MepeknoyeHne pexuma npou3BOAUTCS BKOYEHMEM KnanaHa K3
(puc.).

JaTtb 0b6bsICHEHME M aHanM3 MOJSlyYeHHbIX AAHHbIX M MPUBECTU

3aK/o4YeHre 0 NPUrogHOCTM AAHHOMO KanaHa K aKcnayaTaumu.
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JIABOPATOPHAS PABOTA 4
NMPUEMO-CAOATOYHbIE NCMbITAHUA
F’MAPOPACIMNPEAENINTENA C
ANEKTPOIrMAPABJINMECKUM YIPABJIEHUEM
TWUMNA P3rs0-3

1 Llenb pa6oTtbl

1.1 N3yyeHune YCTpOWCTBa n npuHUMNa JencTBus
rmapopacnpenenuTens C 31eKTpoOMarHWTHbIM ynpasneHuem Tuna Pl
50-3.

1.2 TMpoBegeHne NPUEMOCAATOUHbLIX WCMbITAHWKM, TEXHUYECKOro
obcny>xmBaHUa U peMoHTa ruapopacnpeaenuTens.

2 YCTPOMCTBO M NPUHLMN AEUCTBUA

YCTpoMcTBO M 06O3HaYeHWe  OCHOBHbIX  3/IEMEHTOB
rnapopacrnpeenuTens  C  3MeKTporuapaBivyeckuM  ynpasfieHUEM
nokasaHbl Ha puc.1

2
15 15 KNy \,':I' \

—h

p

1915 2N 1098 7 6 5 4

PucyHok 1- M'mapopacnpeaenutens P2 50-3.

MpUHUMIN AEWACTBUS 3TOr0 pacnpeaenuTens 3akioyaeTcs B
cnepytoweM. Ha anektpomariut 3 HanpsbkeHue (24V). MNpu 3tom, noa
[EWCTBMEM 3MIEKTPOMArHUTHOrO MOMS CEPAEYHWUK 3MIEKTPOMarHuTa
BTArMBaeTCs, U urna 11 oTkpbIBaeT oTBepcTUe B ceane 4. B pesynbtaTte
NOSABNSAETCS PAaCX0A XUAKOCTU Yepes poccesibHOe OTBEPCTUE BTYSIKM 6
30M0THUKa 5

Ha apoccene npovcxoauTt nageHve aaBneHust U Noa AeNCTBUEM
PasHOCTV AaB/eHM 30/10THUK 5 CMellaeTcsl U coeamHsieT
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OOMH KaHan notpebuTens C MONOCTbi0 HarHeTaHusi, a Apyroh — Co
CNVBOM.

Mocne oOTKOYEHUS NUTaAHWS 3nekTpoMarHuta 3, urna 11
3aKpblBaeT oTBepCcTMe ceana 4, NOTOK XMAKOCTU Yepe3 ApoccenbHoe
oTBepcTMe BTYNKM 6 MpeKpalwaeTcs, AaBfieHVWe BbipaBHMBAETCSH, U
30/10THWUK 5 noa AENCTBMEM LIEHTPUPYIOLLMX MPY>XXMH BO3BPaLLAeTca B
HeWTpasibHOE MOJIOXEHUE.,

Ynpaensiemble obpaTHble KnanaHbl (rMapo3aMky) 2 3anuparoT
pabouylo XMAKOCTb B KaHanax noTpedbutens ans npenoTBpalleHus
CaMOMpoOM3BOJIbHOMO ABWXKEHMS pabounx opraHoB. [pu BKIOYEHUU
rmapopacnpegenutenss OAWH M3 TMAPO3aMKOB OTKPbIBAaeTCs noA
JECTBUEM [aBneHus paboyelt XUAOKOCTU, a MNPOTUBOMOJIOXHbI
OTKpbIBAETCA NopLuHeM 1.

3 TexHUYeCKMe xapaKTepuCTUKU ruapopacnpeanenvrens
C 3J1IeKTpornapaB/iMyecKuM ynpassieHmeMm tuna PII 50-3

l'mapopacnpenenutenu o 3M1eKTPOrnapaBINyECcKUM
ynpasneHveM Tvna P3I 50-3 AO/MKHbLI COOTBETCTBOBATL TpeboBaHUAM
TY 23.3.1953-88 cornacHo 'OCT 16517-82, TOCT 17411-91.

Tun  pacnpepenvTens: HanpaBAslOWMA, CEKUMOHHBIN  C
2NEeKTPOrMapaBINYECKUM YNpaBieHNEM.

OcHoBHbIE MapaMeTpbl pacnpefenuTens npusefeHbl B Tabn.

2.1
N@ HavmeHoBaHWe napameTpa BennunHa
n/n napaMeTpa
1 YCcnoBHbIl Npoxoa, MM 12
2 [aBneHune Ha Bxoge, Mla
HomunHanbHoe 16
MakcumanbHoe 20
MuHUManbHoe 2
3 MakcnManbHO AOMNYCTMMOE AaBfieHne Ha 1
Bbixoge (cnmee), MlMa
4 [asneHwe ynpasneHus, Mla
MakcumanbHoe 20
MuHMManbHOE 2
5 Pacxon pabouyen Xnakoctn, n/MuH
HOMWHanNbHBbIV 50
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MaKkcuMarnbHBbIN 63
6 O6beM kaMepbl yrpaBieHus], cm?, He 6onee 3
7 MakcumanbHas NpoaOHKUTENBHOCTb 15
BKJ/TKOYEHMS OAHOMO 3/1EKTPOMarHnTa npu
MNB40%, Puom 1 Quom, C, He Bonee
8 BHYTpeHHsI repMETUYHOCTb (MakCUMasbHbIE 60
BHYTPEHHME YyTEeUKN B COMpPsHKEHUU
«30/T0THUK-KOPNYC» NpY HOMUHANbLHOM
[aBneHnun) cM3/MuH.
9 Bpems cpabatbiBaHus, Npu Puom M Quom, C, HE 0,5
6onee
10 | MakcuManbHoe Yncno cpabaTbliBaHUA, LINKIOB 1000
B vac.
11 Mepenaa AaBneHUI Ha 30/I0THUKE pabounx
cekuuii (Ha BXxoe-Bbixoae K 0,5
rmapopacrnpeaenmTento, NpsiMor um
06paTHbIN NPOX0A, XMAKOCTKU) Npu
HOMMHaNbHOM pacxoge, MIMa, He 6onee
12 Mepenap AaBNeHU Ha r’Mapo3aMke paboumx
cekumit (Ha BXxoae-Bbixoae K 0,4
rmapopacnpeaenuTento, NpsiMon um
06paTHbI NPOXoa XUAKOCTH) Npu
HOMMHanbLHOM pacxoge, MlMa, He 6onee
13 YTeuku Yepes 3aKpbIThblil 3aMopHbIi KnanaH He
rnapo3amka JA0MyCKaKTCA
14 Pog anekTpnyeckoro Toka ynpas/ieHus MoCTOSIHHbIN
15 MoLwHoCTb, noTpebnseMas ogHUM 56,3
3NEeKTPOMarHMToM, BT, HOMMHaNbHas
16 HanpspkeHne aneKTpruyeckoro Toka, 24
HOMWHanbHoe, B
17 | Macca 6e3 pabouel xunakoctn, Kr, He 6onee 26
18 YaenbHasa Macca (kr/MMax/MuH) 0,033
19 MaKCcMManbHOE YNCI0 paboumnx CEKLMM LUT. 6
20 FabapuTHble pa3mepbl, MM, He Bonee 370%x330%x140
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21 | FaMMa-NPOLIEHTHBI TEXHUYECKUI pecypc, Npw 3000
y=95%, MmoTouacoB (LUMKIOB Ha pabouyto (20000)
cekumto)
22 CpenHsist HapaboTka Ha 0Tka3, MOTO4YacoB 4,5x10%
23 YCTaQHOBIEHHBIN CPOK CITYX6bl, NET 10
24 XapakTepucTrka paboueit XXUaKocTu:
24.1 KnHeMaTunyeckas BA3KOCTb, MM%/c
MuHuManbHas 6
24.1 HomuHanbHas 30+35
MakcumanbHas 800
24.2 TemnepaTtypa pabouelt xumakoctu, °C
MuH1ManbHas -5
MakcumansHas +80
24.3 HoMuHanbHas TOHKOCTb unbTpaumm, MKM 25
24.4 Yucrota paboyel XXnUaKOCTU He Huxke 15
knacca no NOCT 17216-71
25 TemnepaTypa okpyxatoLlen cpeabl °C
MuHManbHas -40
MakcumanbHas +45

4 MNMpasuna nposeAeHUs NPUEMO-CAATOUYHbIX UCMbITAHUIA

MpUeMOo-CcAaTOUHbIE MUCNbITaHUS NpPOBOAATCA 3aBOAOM
n3rortoeuTeneM, C UENbIO NPOBEPKM BCEX MapPaMETPOB U3AENUA Ha
COOTBETCTBME TEXHNYECKUM YCIOBUAM.

anéMO-C,anO‘-IHbIM UCMNbITAHUAM  OOJIKEH noaBepraTbcA
KaXxabli pacnpeaenuTens.

Mp  NPUMEMO-CAATOYHBIX  WUCMbITAHMSX  AOMKHbI  ObITh
NpOBEpPEHbI:

1) ®yHKuMOHMPOBaHWE;
2) HapyxXHasi repMeTMYHOCTD;
3) BHYTpeHHSsi repMeTMYHOCTb.
Mpy NpoBEAEHUN UCMbITAHWI HEOBXOAMMO BbINOSHATL Creaytowme
ycnoBus:
* BA3KOCTb paboyelt XXNAKOCTU A0/MKHA 6bITh paBHoOii oT 30+35 MM2/cC
e KJIACC YMCTOTbI paboueit XnaKkocTu He rpybee 15-ro knacca
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® HOMUHAJIbHad TOHKOCTb Cbl/IJ'IpraLIMM XKMAKOCTU 25 MKM

* MOrPELLHOCTb  M3MEpEeHUs NapaMeTpoB MpW UCMbITaHWUK JO/MKHA

COOTBETCTBOBATb 3-eli rpynne ToyHoctn no FOCT 17108-86
MpoBepka yHKUMOHMPOBAHMS AOMKHA NPOM3BOANTLCS B [iBa 3Tana:
1-bIl1 3Tan — Npy¥ MMHMMaNbHOM AABJIEHUM

2-01 3Tan — Npy¥ HOMUHANBLHOM [AaBNEHWUN

MpoBepKa Hapy>XHON repMETUYHOCTM NMPOU3BOAUTCS CIIEAYIOLLMM
obpaszom:

Mpy MOOYEPEAHO CMEILEHHbIX B KpalHWe Mo3uUUMM  30/I0THUKAX
(BKJTIOYEHHbIX 3IEKTPOMarH1Tax) 1 NOABOAE XMUAKOCTU NOA AAB/IEHNEM
(24+2) MMa Ha Bxop pacnpeaenutens. OcTanbHble 0TBepCTUS (KpoMe
BbIXOAHOMO) AO/MKHbI 6bITb 3arfyLUeHbI.

npu HEWTpanbHOM no3unumm 30/10THMKOB (BBIK/TIOYEHHbIX
2NeKTpoMarHuTax) W OAHOBPEMEHHOM MOABOAE O KMAKOCTU  MoA
pasneHnem (2,0£0,2) MIa K BXOAHOMY M BbIXOAHOMY OTBEPCTUSM
pacnpegenutens. OcTanbHble 0TBEPCTUS AO/MKHbI 6biTh 3aryLleHsbl.
BpeMs McnbITaHUa B KaXXAOM NO3vuMKM 30710THUKOB He MeHee 30 cexk.,
Mpy 3TOM MNOTEHME HapyXHbIX MOBEPXHOCTEW, Teyb Mo pe3bbaM u
CTblKaM He A0omnycKaloTCs.

Mpn  npoBepke  BHYTPEHHEW  FEPMETUYHOCTM  OMpeaensoTcs
CyYMMapHble YTEYKM:

B COMPS>XXEHUMN «30/IOTHUK-KOPMNYC», «30/0THUK-CEAN0», «Ceano-urna»
B HENTpasbHOM  MO3uUMM  30/10THMKOB  (NMPU  BbIKJIKOYEHHBIX
aneKTpoMarHuTax)

B COMPSDKEHUM «30NIOTHUK-KOPMYC», «MOPLUEHb-KOPMNYC», «Ceano-
30/I0THUK», «CeAsio-uUrna» npyu 30/I0THUKAX CMELWEHHbIX B KpalHue
no3numn (YTO COOTBETCTBYET BKJIOYEHHBIM 3/IEKTPOMarHuTaMm)

B COMpPSHKEHUN «Ceno-urna»

repMeTUYHOCTb NMAPO3aMKOB

BennunHa yTeuek, BbisIBNEHHAs MpU UCMbITAHUSX Ha BHYTPEHHIO
repMETUYHOCTb He A0/MHKHa NpeBbllaTh AONYCTUMbIX 3HAYEHU.

5 UcnbiTaTenbHbI CTEeH)

MpuvHUMNUanbHas rmgpaesnnyeckas cxema cteHga msobpaxkeHa Ha puc.
2 rpe:

WP- ncnbITyeMbli ruapopacnpeaenuTens

H- Hacoc

KM1, KMz, KM3 npegoxpaHuTenbHble KnanaHbl
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P1 ueTblpex/IMHENHbIN TPEXNO3ULMOHHBIVA pacrnpeaennTesb C
PY4YHbIM yripaBieHUEM

KP1-KP8 kpaHoBble pacnpeaenutenu

M1-M3 MaHOMeTpbl

®- bunbTp

KO1-KO3 obpaTHble knanaHbl
Mpwn nycke cTteHaa, pacnpeaenutenb P1 gomkeH 6biTb B cpegHeM

nonoxenun (0)
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PucyHok 2 - anIHLI,MI'IVIaJ'IbHaFI rmapaBnmnyeckas Cxema CTeHAa

MpuHUMNUanbLHas 3nNekTpuyeckass CxemMa CTeHda COoCTaBnseTcs
CTYOEHTOM, rae:

YA1, YA2 — aneKTpoMarHuThbl

SAl — KHorMkKa
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6 MeToauka BbiNosIHEHUSA paboTbl

6.1 MpoBeaeHne NpUEMO-CAATOYHbIX UCMbITaHWUNA.
6.1.1 MpoBepka PyHKLMOHMPOBAHUSI.

MpoBepka yHKUMOHMPOBaHMS NPON3BOAMTCS B ABa 3Tana:

1-i1 aTan: npy MMHUMANbLHOM AaBIEHUM

2-4 3Tan NpyM HOMWHANbHOM [aBNEHUM
1-3Tan:

MNepekntounTb KpaHoBble pacnpegenutenn KP2, KP3, KP6, KP7,
KP8 B nonoxeHue «2», KpaHoBble pacnpepenutenn KP1, KP5- B
NonoXeHune «1».

3anyctuTb CTeHA, nepekniounTb pacnpegenutens Pl B
MOMOXEHNE «2>,

3aTteMm KHOMKOW SA1 npou3BecTn 3-5 KpaTHoe
nocnegoBaTesibHOe BK/IIOYEHUE BCEX 3MEKTPOMAarHUTOB MCMbITYEMOMO
pacripegenutens.

CpabaTtbiBaHve pacripegenutens OLEeHUBAETCS BM3YyasibHO.

3aKoHUMB WCMbITaHWe, NepeBecTn pacnpeaenuTtens Pl B
nonoxeHune «0».
2-3Tan:

MepeknounTb KpaHoBbLIN pacnpeaenutent KP6 B nonoxeHue
«1» 1 NOBTOPUTb BCE AEWNCTBUSI NEPBOrO 3Tana UCMbITaHWi.

6.1.2 MpoBepka Hapy>XHON FrepMETUYHOCTU.

MNpoBepka Hapy>XHOW repMeTUYHOCTU npou3BOANTCS
cneayowmm obpasom:
a)- Npy NOOYEPEAHO CMELLEHHLIX B KpaiHWEe MO3WLMKM 30/I0THUKAX W
noasofe XWAKOCTM noj AasneHveM 24 MlMa Ha BxopA pacnpefenuTens.
Mpn 3TomM BCe oTBepcTUa pacnpegenutenss (KPOMe BbIXOAHOrO)
3arnywatotca. KpaHosble pacnpegenutenu KP2, KP3, KP7, KP8
NnepeksIloynTb B MONIOXKEHME «2», KpaHoBble pacripefenuteny KP1,
KP5- B nonoxeHune «1».

3anycTuTb CTeHA, nNepeknounTb pacnpegenvtens Pl B
NoJIOKeHNe «1»,

3aTeM kHonkoM SA1  npou3BecTM  nocneaoBaTenbHoe
BK/TIOYEHME BCEX 3/IEKTPOMArHUTOB MpU 3TOM [MOTEHME HapPYXHbIX
MOBEPXHOCTEN, TeYb MO pe3bbaM M CTbikaM He JOMyCKaeTCs.
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3aKOHYMB WUCMbITaHWE, NepeknlounTb pacnpegenutens Pl B
nosoxxeHune «0».

6)- Npu HENTPasibHOM NO3MLMM 30/I0THUKOB M OAHOBPEMEHHOM MOABOAE
XMAKOCTWM noAa pasneHneMm 2 Mlla K BXOAHOMY W BbIXOQHOMY
OTBEpPCTUSM.

MNpu 3TOM OCTasnbHble OTBEPCTUS 3arayLlatoTCs.

KpaHoBsble pacnpegenutenn KP3, KP5, KP7, KP8, KP6
NepeKkItoYnTb B NOSIOXKEHNE «2», KpaHoBble pacnpeaenutenu KP1, KP2-
B NOSIOXEHNE «1».

3anyctuTb CTeHA, nNepeknounTb pacnpegenutens Pl B
nosioXkeHne «2» Ha BpeMsl He MeHee 30 cek.

Mpw 3TOM NOTEHME HaPYXXHbIX NOBEPXHOCTEN, TeUb MOpe3bbam
N CTbIKaM HE AOMyCKaeTcsl.

6.1.3 TpoBepka BHYTPEHHEN repMETUYHOCTM YrpPaBISEMbIX
obpaTHbIX knanaHos (rMapo3aMKoB).

lpoBepka repMeTUYHOCTM MAPO3aMKOB MPOU3BOAUTCA A0
YCTaHOBKM WX B KOpMyC paboumx cekuui. McnbiTaHusi npoBoasTcst
noABOAOM >KWAKOCTM noj fAasneHneM 16 Mla B HagknanaHHyio
nosnocTb.

MpoBepka NpoM3BOAMTCS Ceayowmm 06pasom:

MMAapo3aMKn  BbIKpYYMBAOTCA M3 paboumx  cekumii  u
MOAKNIOYAOTC K HarHeTaTenbHOM  ruMaponvHuM.  KpaHoBble
pacnpegenutenn KP2, KP3, KP8 nepekniovaloTcs B No3numio «2», KP1,
KP5, KP7, KP6 nepekno4yaloTcs B NO3ULMIO «1»,

3anycTuTb CTeHA, nepekmounTb  pacnpefenvtens Pl B
NonoXXeHne «2» Ha BpeMs He MeHee 60 cek. pu 3TOM KanenbHble
YTEUKN U NOATEKAHWE XUAKOCTU B MeCTax YMJOTHEHUA Mapo3amMka
He JonycKaeTcs.

Mocne npoBeAeHMst  WUCMbITAHUM  COpOCUTb  JaBfEeHMe
MepeksiloYMB KpaHoBbIM pacnpegenuTtenb KP1 B nosuumto «1»
YCTQHOBUTb MMApPO3aMKkn B paboume cekumu.
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6.2 TexHun4yeckoe obcnyxumnBaHme

TexHunyeckoe  obcnyxuBaHue  rugpopacnpegenurtenss C
3NeKTporMapaBanyeckmm yrnpaBneHveM 3aKso4aeTcs B
nepuoanMyeckoM BHELLHEM OCMOTPE Ha HasMumMe HapyXHbIX YyTeuek.
MpoBepsieTcd  HAAEXHOCTb  KPEnieHMss W npu HeobxoauMocTu
NOATAMMBAIOTCA KPENEXHbIE 3/1EMEHTbI. [POU3BOANTCA O4YMCTKA OT
NblAn 1 rpsasu. NpoBepseTcs COCTOSIHME MPOBOAOB, NOABOASLUMX TOK K
pacrnpeaenuTento U Ka4YecTBoO KOHTaKTa B pasbeMax.

MNpasunbHoe n cBoeBpeMeHHoe nposeaeHue T.0., saBnseTcs
rapaHToM HaeXHoW paboTbl pacnpeaevTens.

6.3 MpOM3BECTM aHANIM3 MOJSTYYEHHBIX PE3YNbTAaTOB WUCTbITAHWUIA
npn Hann4dnm HeMCHpaBHOCTeVI 1 OTKa30B, AaTb obbsicHeHne NpnynHamMm,
caenaTb  3aKk/loveHMe O MPUrOAHOCTWM  ruapopacnpegenvTens K
aKCnyaTaumm.
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JIABOPATOPHASA PABOTA 5
NCIMNbITAHUA TMAOPOPACINPEAEJIUTENA C
MYCKVJibHbIM YINPABJIEHUEM TUMNA P50-3

1 Llenb pa6oTbl

1.1 OueHka kauecTBa paboThl rugpopacnpegenutens tvna P50-3.

1.2 O3sHakoMfieHMe C TEXHUYECKUMU TpeboBaHWUAMKU, METOAMKOM
UCMbITaHWIM, YCTPOWCTBOM MMAPOpacnpeaenuTenss U UCMbITaTeNbHOro
obopynoBaHus.

2 YCTpPOMCTBO M NPUHLMN AEUCTBUA

MapopacnpegenvTenb COCTOUT M3 5 cekumi, paboTarowmx Ha
5 noTpebutenein: nogbemM/onyckaHme XaTKu;
BK/IIOUEHMWE/BbIKOYEHNE MOJIOTUJIKY; BbIHOC MOTOBUWNA;
noagbemM/onyckaHue MOTOBWMNA; W3MEHEHWEe YacTOTbl  BpalleHus
motoBuna. B kopnyce 5 (cM.puc.) rmapopacrnpeenurens
YCTaHOBMEHbI 30/10THUKU 6 C LEHTPUPYIOLLEA NpYyXuHON 9, koTopasi
BO3BpaLlaeT 30/10THUK M3 paboyero MnoMoXeHus B HeWTpanbHoe
(cpepHee). B paboumx ceKunsix rmapopacnpegenvTens
yCTaHaBNMBaOTCS rmapo3amkn 1 ansa dmkcaumm nopLuHel (nayH»Xepos)
rMMOPOUMNMHAPOB B NPOMEXYTOYHbIX MOMIOXeHusX. Bce cexkumm
coeavHeHbl TpeMsl KaHanamu: noasog paboyen XUAKOCTU; yrpaBieHneE;
cnmB. Paboyas >xMaKoCTb B KaHan yrnpasnieHus NoAaeTCA0T HanoOpHOro
rmgpoknanaHa 108. lMpu cMelleHun 30M0THMKA W3 HEWTPasibHOro
MOMOXEHNS KaHan ynpasfieHNs MepeKpbiBaeTcs, B pesyfbraTe 4ero
fJaBneHne B cucteMe nosblwaercd. Cekuma paboTtaowas Ha
noLbeM/onyckaHWe >XaTKM OT/IMYAETCs OT OCTasIbHbIX YCTPOMCTBOM
rmgpo3amka (cMm.puc 1). Cekuum nmetoime oaMHrMapo3amok pabortaot
Ha NJyHXepHble rapounnnMHapbl (CM.puc 2).

B HeMTpanbHOM MOIOXKEHWUN 30/10THMKA 5 XXMAKOCTLNOABOAUTCS
B NonocTb P, a yepe3 kaHan ynpaBieHUs XXMAKOCTb MAeT Ha cmB. Mpu
nepeMeLLeHnn 30M10THUKA BNEBO XMAKOCTb M3 nonocTnP nocrtynaet B
nonocte [ M panee uyepe3 rmapos3amMok 1 u kaHan A nogaetcs B
6ecluToKoBYIO NONOCTL ruapouunuHapa. MNpu 3ToM noplweHs 14 noa
[EeNCTBMEM [aBNIEHUS >XUAKOCTM MEpeMELLAeTCs BMpaBO OTKpbIBast
rMMApo3aMoK, YTO MO3BOMISIET XXMAKOCTM M3  LUTOKOBOW MOMOCTU
rmapounnuHapa no kaHany B uepes ruaposamok nnonocts [l nonactb
B kaHan cnmea T. Mpu nepemelleHnm 3010THUKA
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BMPaBO >XXMAKOCTb U3 NosiocTv P noctynaeT B nonocte [ n aanee yepes
rmagpo3amMok 1 w kaHan B nopaetcs B LWITOKOBYK MOMOCTb
rmapounnuHapa. Mpu 3ToM noplleHs 14 noa AeWCTBMEM AaBMeHMS
XWAKOCTM NepeMeLLaeTcs BEBO OTKPbIBAs MAPO3aMOK, YTO NO3BOSISIET
XMAKOCTU M3 GECLUTOKOBOW MOSIOCTV TMAPOUMMHAPA MO KaHany A
yepes rmapo3amMok M nonocTb I nonacTe B kKaHan BHYTPY 30/10THWUKA U
yepe3 Hero B kaHan cimBa T. B cekumsix C OAHMM rMapO3aMKOM
XWAKOCTb MpWU  MEepeMELLEHUN 30/I0THMKA BMpaBo M3 nonoctu P
nogaeTcs B nNonoctb [l u panee yepes rmapo3amMok K rmapounIMHApY.
Mpn nepemelleHMN 30/10THMKA BNEBO MNOMOCTb P coeamHsieTca ¢
nonocteto I, @ nonocte 1 co cimeom T. MMpu 3TOM nopleHb nog
JENCTBUEM OABJIEHUS XUAKOCTM MEPEMELLAETCS BMNPaBO UM OTKPbIBAET
rMapo3aMoK Mpornyckas XMAKOCTb Ha CIMB.
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Puc. 1 PaGouasn cexuus ruapopacnpepesurens
C MYCKYJbHBIM yNpaBJeHHeM: ‘
1 — xnanan 3anopuwiit; 2 — kpbinka; 3 — Tara; 4, 7 — cronop; 5§ — Kopnyc;
6 — 30J0THHK; 8§ — waiiba; 9 — npyxuHa; /0 — waiba; /[ — cToNoOpHOE KOJbLO"
12 — kphiika; 13 — XBOCTOBHK; /4 — nopuieHb
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Puc. 2 3amnopnoe ycTpoHcTBO CEKIHH MOBCMA JKATKH:
I — wryuep; 2 — kpecroBHHa; 3 — npyxuHa; 4 — knranaH; 5 — BTyJAKa, 6 —

NopIIeHDb

3 TexHuyeckue TpeboBaHua ruapopacnpeaenuTens c
MYCKY/IbHbIM ynpasneHuem tuna P50-3.

fmapopacnpegenuTenn C MyCKyJSbHbIM yrnpaBfieHMeMm Tuna
P50-3 gomkHbl cooTBETCTBOBATL TpebosaHusam TY 23.1.1953-88
Tun pacnpenenuTens: HanpaBsOWNIA, CEKUMOHHBIN, C MYCKYSIbHbIM

yNpaBneHneM.
OCHOBHbIE NapaMeTpbl pacnpeaenvTens npuBeaeHs! B Tabnvue 1.



LleHTp JUCTAaHLIMOHHOTO 06YY€eHUSs U OBbILIEHUS KBaIUUKALIUU

YcTpoHcTBO rHAP006OPYAOBaAHUS

Tabnuua 1
HaumeHosaHue napamempa 06
i ‘ICMU'"IHY napamempa
YCnoBHbI NPoxos, MM 12|FOCT 16516-80
| Jasnenvie Ha Bxoze Mlla
HOMWHaNbLHOe 16[FOCT 12445-80
MaKCUMansHoe 20
MWHUManbHoe 2
MakcumaneHoe 4oNyCTUMOE AaBneHne
Ha Bbixoae (cnvee) Mia 1
Pacxopn paboyem XuaKOCTU, /MUH rOCT 13825-80
HOMUHAanNbHbLIA 50
MakcumanbHbIi 63
Cwuna ynpasnenus,H,ne Gonee 200
MakcumansHOe YMcno paBoumnx CEKLIW, LT 6
| Temneparypa paGouen xuakoctu,rpaa.C
MUHUMAaNLHan -5
MakcUmanbHas 80
HomuHansHas TOHKOCTb UNbTPaLMM, MKM 25
Temnepatypa okpyxarowen cpeab!,rpan.C
MUHUManbHas -40
MakcuManbHas 45
Yucrora paboyen xugkocTv He Hwke 15 knacca rOCT 17216-72
KuHemarunyeckas BAsKoCTb, MM/C
MUHVManbHas 6.
HOMWHanbHas 30-35
MaKcvManbHas 800
'abapuTHbie pasmepbl,Mm He Gonee 325x180x105
80% TexHUuYECKA pecypc:
MOTO4acoB 3000
LUMKNoB Ha pabouylo cekuuio 20000
CpoK cnyx6bl,net 10
BHYTPeHHSR repMeTUHHOCTL (MaKCUManbHbIe
BHYTPEHHME YyTEYKN B CONPAKEHUN "30MOTHUK-
kopryc") NP HOMUHANBHOM AaBREHUH, CM/MUH 60
YTeukv Yepes 3aKpbiTbiv 3an0opHbIiA KnanaH He aonyc-
rvaposamka KaKTCH
Mepenaa 4aBneHnin Ha 30M0THUKE paboumnx cex-
LM Ha BXOAE (BbIXOAE) K rMapoaBUraTento
(MpPAMOI N oBpaTHbLIN NPOXOA XKUAKOCTH) NPK
HOMVHansHoM pacxoae,MrMa, He Gonee 0.5
Mepenap aaeneHwit Ha rMapo3amke pabounx
CeKkuviA Ha BxoAe (BbIXOAE) K TMAPOABUraTeno
(MPsAMON UNW 0BpaTHLIA NPOXOA XKUAKOCTH) NPV
HOMWHanNbHOM pacxose Mra, He Gonee 0.4
Macca, 6e3 paGoyei xmakocTy, kr, He Gonee 19]
|YaensHas macca, kr mur/MMa n 0,0024]
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4 Metoauka npoBeAeHUs MPUEMHbIX UCTbITAaHUA
rmapopacnpeaenuTenst C MyCcKyJsibHbiM ynpassieHUEM
T™vna P50-3.

McnbiTaHus NpoBOAATCA M3rOTOBUTENEM C Lenbio NpOBEpKu
napameTpoB Ha COOTBETCTBME TEXHUYECKUM YCNOBUAM.
VcnblTaHnsiM fomkeH NoABepraTbCs KaXabl pacnpeaenuTenb.
Mpun ncnbITaHNSAX A0MKHBI BbITb NPOBEPEHDI:
1. ®yHKUMOHMpPOBaHUe,
2. MNpo4HoCTb,
3. Hapy>xHas v BHYTpeHHSIS repMeETUYHOCTb.

MpoBepka (hyHKLUMOHUPOBAHMUS.

MpoBepka YHKLUMOHMPOBAHUA [OO/MKHA NPOBOAUTLCS B [Ba
sTana:
1 3Tan - NpuM MMHMMANILHOM AaBMEHUMN;
2 3Tan - Np1M HOMWHAJILHOM AaB/IEHUM.

Mpn 3TOM Ha obomx 3Tanax noanexaT MpoBepKe: MNpPOXOA
paboyen  XMAKOCTM B JIMHWUAX  MPEAYCMOTPEHHbIX  CXEMOM
pacnpefenuTensi; xapakTep W BeIMYMHY MepeMeLLeHns 30M0THMKOB.
Mposepky npoBoauTb Mpu AasneHumn (2+0,2) Mla n (16+1) MMNa Ha
BXOAE B pacnpegenqTenb M kaHan ynpasneHus un pacxoge (50+5)
Nn/MuH. TpoBepky MpoBOAWTb NPU MaKCMMasIbHOM TemmnepaType
paboueit xuakoctn +80°C u npu TeMmnepaType obecrneuynBatoLLei
Bsi3koCTb Macna (30-35) mm/c. Mpoxoa paboyeit XXMAKOCTU B JIMHUAX
pacrnpeaenuTens oueHWBaeTCs BU3yasnbHO, AO/MKHO BbiTb 0becneveHo
YeTKoe OTKpbITUE W 3aKpbITUE TUAPOSIMHUIA MNpPU  NEpPEMELLEHNM
30M10THMKOB. CHavasnia NpoBOAMTb NMPOBEPKY NPOXOAA XUAKOCTU yepe3
OCHOBHblE MMAPOMNHMM, 3aTEM Yepe3 KaHan ynpasieHusl.

Mpoxoa paboyeit XXMAKOCTU B r’MAPOSIMHUSX NPOBEPSThL KaK Ha
yyacTkax "BX04 pacnpeaenuTens - BbiXoa paboumx cekuuin" Tak u Ha
yyactkax "Bxop paboumx - BbIxo4 pacnpepenutens”. Xapaktep,
BEMMYMHY XOAA 30/IOTHUKOB U YCUNNS HEOBXOAMMBIE ANsl NEpEMEeLLEeHNs
30M10THUKOB  MPOBEPATb  3-X--5-TM  KpaTHbIM  MNepeMelLeHneM
30/I0THMKOB Ha KakAoM, M3 NOABOAMMbBIX Ha BXOA, AABSIEHWUM XUAKOCTH
NpY 3ar/yLWEHHbIX BbIXOAaxX K MOTPEOUTENsIM Ha paboumx Cexumsx u
KaHane ynpasneHus. MNpu 3TOM MakcMMasbHO
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[ornycTuMoe ycunme Ha nepemelleHme 3010THUMKOB - 200 H, 3010THMKK
JOJDKHbI MepeMelaTbcsl nnaBHO, 6€3 3akNnHMBaHMS, AOMKEH ObITb
obecrneyeH YETKMIM BO3BPaAT 30/I0THUKOB B HEUTPabHYIONO3MLMIO MpK
nx 0CBOBOXAEHUN.

MpoBepka NPOYHOCTM.

MpoBepky MPOYHOCTM  HEOB6XOAUMMO  OCYLUEeCTBAATb  MpU
HEWTPanbHOM MOMOXEHUWN 30/T0THWUKOB, OAHOBPEMEHHLIM MOABOLOM
paboyelt XmMaKoCTM nop fdaeneHveM (24 + 2) MMa - K BXOAHOMY
OTBEPCTUIO B NOABOASLLEN KPbILKE U Ha BXOA KaHasa ynpaeneHusl, u
naenexdnem (1,5 + 0,5) MlMa kK CAMBHOMY OTBEPCTUIO OTBOASLIEN
KpbilwkK. OCTanbHble 0TBEPCTUS AOMKHBI ObITh 3arnyLeHsl. Mpu 3ToM
MOTEHUE HAPYXXHbIX MOBEPXHOCTEN, TeYb MO pe3bbaM M CTbIkaM He
JOMYyCKaoTCs.

MpOAOMKUTENBHOCTD UCMbITAHUS HE MEHEE 3-X MUHYT.

MpoBepka HapPYXHOW repMeTUYHOCTM.

HapyxHasi repMeTUYHOCTb AO/MKHa NpPOoBEpSTLCS CeayoWwmnM
obpa3om: lNpu 0gHOBPEMEHHO MM MOOYEPEAHO CMELLEHHLIX BKpalHue
No3nUMKN 30/10THUKaX U MOABOAE XWAKOCTU MoA AaBneHnem (24 + 2)
MMa Ha Bxog pacnpegenutens. OcTanbHble oTBepcTUs (Kpome
BbIXOAHOMO OTBEPCTUS pacnpepenuTens) AOMKHbl 6biTb 3arnyLleHsbl.
Mpn HeWTpanbHOM MO3MUMM 30/I0THUKOB WM MOABOAE XXWMAKOCTM MoA
fJaBneHveMm (24 + 2) Mla Ha BxoA4 kaHana ynpasneHus. OctanbHble
oTBepcTMs (KpoMe BbIXOAHOMO OTBEPCTUSI pacnpenenuTens) AOSMKHbI
6bITb 3arnyweHbl. [py HeNTpanbHOM NO3ULUMK 30/10THUKOB M MOABOAE
XUAKOCTM noa AdaeneHuem (2 = 0,2) MIMa K BbIXOAHOMY OTBEPCTUIO
pacnpenenutens, OCTalbHble OTBEPCTUS AOMKHbI OblTb 3arnyLleHsbl.
UcnbiTaHne npoBOAMTL MNOCNE BbINOSIHEHUS MATW MOSHBIX LMKIIOB
nepeMeLleHns 30M0THMKOB. [py UCMbITAHUAX BpPEMS WUCMbITaHUS B
KaXkAoW Mo3nLMM 30/10THUKOB He MeHee 3-X MUHYT, Mpu 3TOM MOoTeHue
Hapy>XHbIX MOBEPXHOCTEN, TeYb NO pe3bbaM U CTbikaM He A0oMNyCKatloTCs.
[JonyckaeTcs HanmMume MacnsHoW nneHkn 6e3 kanneobpasoBaHWs Ha
BbIXOASLMX HAPYXXYKOHLLAX 30/I0THUKOB (XBOCTOBMKAXxX U TsArax).
MeToamka McnblTaHWI cocTaBneHa B cootBeTcTBUM ¢ FTOCT 20245-74.
MpoBepka BHyTpPEeHHE! repMeTUYHOCTH



]_leHTp AUCTAHIOHUOHHOI'O 06y‘{eHl/IH W IIOBbIIIEHUA KBaJ’Il/I(])I/IKElIJ,I/II/I

YcTpoiicTBo ruipoo6opyi0BaHUA

Mp NpoBEepKe BHYTPEHHENM  TEPMETUYHOCTU  AOJSDKHbI
onpeaensTbcs:

1 YTeukn B COMpPSHKEHUN "30I0THUK-KOPNYC" paboumnx cekumi
Npy HEWTPaNbHONM NO3ULIMK 30/TOTHUKOB;

2 CyMMapHble YTEYKM B COMPSDKEHUM "30M0THUK-KOpNyc" K
"noplieHb-kopnyc" MpuM  CMEWEeHHbIX B  KpalHME  MOJSIOXKEHUS
30/I0THUKAX;

3 YTeukn No KaHany ynpasfieHust B COMPSHKEHUN "300THWK-
Kopryc" fpu HeWTpanbHbIX W CMELUEHHbIX B KpaiHWe Mo3Mumm
30/10THMKAX;

4 [epMeTUYHOCTb 3anopHbIX KanaHoB.

5 TMpoBepKy repMeTMYHOCTM MO MyHKTaM 1, 2 nNpoBoAWTb Ha
pabounx cekumsax Ao cOopkM MX B y3en MNOABOAOM XMAKOCTU noa
JaBneHvem (16 £ 1) Mla Ha BxogHoe oTBepcTMe. BennumnHa ytedek
JOMKHA NpoBepATbCS Ha CAIMBHOM OTBEPCTUM U HE A0/KHA NpPeBbILaTh
B KaXkaoM cnyyae 60 cM3/MuH. OcTanbHble OTBEPCTUS 3arnyLUnTb.

6 [lpoBepky repMeTUYHOCTM MO MYHKTY 3 MNpOBOAUTH Ha
pabounx cekumsax Ao cOopkM uX B y3en MNOABOAOM XMAKOCTU nojg
fjaeneHuem (16 £ 1) MlMa Ha BXOAHOe OTBEPCTME KaHana
yrpaBneHusl. BennunMHa yTeyek B KaaoW MO3MUMM He [A0/MHKHa
npesbiwatb 20 CM3/MUH.

OcTanbHble 0TBEPCTUSA 3aryLWUTb.

7 TMpoBepKy repMeTUUHOCTM MO MNYHKTY 3 nNpoBOAUTb A0
YCTQHOBKM 3aMOpHbIX KManaHoB B KOPMyCbl pabounx cekumin noaBOLOM
paboyelt xuakoctn nog Aaenenvem (16 £ 1) MMa B HagknanaHHyto
nonoctb. KanenbHble YTEYKM W MNOATEKAHME >XXUAKOCTU B MecTax
YMIOTHEHMWI HE AoMnyCcKatoTCsl.

8 lpu nposepke no nyHkTam 1, 2, 3, 4 yTeYKN [OSDKHbI
N3MepsATbCA HE MeHee YeM yvepes 60 ¢ nocne yCTaHOBMEHUS 3aaHHOro
[aBfIeHNs1, U3MepeHnst AO/MKHbI MPOBOANTLCS B TeueHne HeMeHee 60 C.

9 PekoMeHIyeMasi CxeMa CTeHAa ANs WUCMbITaHUA NpUBEAEHa
Ha Puc. 3.
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PucyHok 3 - Cxema cTeHaa

H — Hacoc; ® - ¢punbTp; P1 — pacnpegenutens; KP1-KP 8 — kpaHoBble
pacnpegenutenn; M1-M3 — maHoMeTphbl; b — 6ak;

KM1-KN3 — npepoxpanuTtenbHble knanaHbl (Puacpr = 24MMA, Phacrp2 =
2MI'IA, PHacrp3 = 16M|-|A)

5 3aknoueHue

Mpou3BeCTM aHanu3 pe3ynbTaToB MOJTyYEHHbIX B XOAEe UCMbITaHWUn U
[aTb MOTUBMPOBAHHOE 3aK/IOYEHWE O TEXHUYECKOM COCTOSIHUM
ncnbiTaHHOro obpasua.
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