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JIABOPATOPHASA PABOTA 1
UCMNbITAHUA TMAPOMOTOPA

3HaHue XapaKTepuCTuK 7 rokasarenei 3/IEMEHTOB
rmapoobopyaoBaHunsl, 0COBEHHO UX KOHEYHbLIX 3BEHLEB - MMApPOABUraTesen
nossonseT  paspaboTuMkaM  MpM  CO34aHUM  HOBbIX  MaWMWH U
COBEPLUEHCTBOBAHUN  AEWCTBYIOIWMX  BblOMpaTb  paUMOHanbHble  Ans
3a/laHHbIX YCTOBUIM NapaMeTpbl NPUBOAA U €ro 3NeMeHTHYto 6asy.

OCHOBHbIE 13 HUX KPYTSILLMIA MOMEHT, YacToTa BpalleHus, pabouuni
06beM, rabapuTHble pa3Mepbl U Bec, ObICTPOAEMCTBUE, [AOSITOBEUYHOCTD,
CTOMMOCTb, pacxof paboyert xmakocTu. OLHOBPEMEHHbLIN Y4yeT Bcex
(akTopoB npu BbLIGOpPE MAPOMOTOPA NPEACTaB/ISIETCA COXHbIM, HO
BO3MOXXHA OLIEHKA BJIMSIHUSI K&XXAOTO U3 HUX B OTAENbHOCTU.

MO3TOMY 3HaHMEe KOHCTPYKLUMM TMAPOMOTOPOB U UX TEXHWUYECKUX
XapaKTepucTUK, TPebOoBaHUA K WX MOHTaXy W 3KCrlyaTauuu SIBNSIETCS
OOHUM M3 BaXkHbIX YCNOBMIN 3dEKTUBHOMO MPUMEHEHMSI MMAPOMOTOPOB U
NnpuBOAOB Ha Mx 6a3e.

1 Llenb pa6oTbi

1.1  WU3yyeHMe OCHOB (DYHKLMOHMPOBAHUS,  XapaKTEpPUCTUK
rMApoMOTOpa,  METOAMKM  MX  3KCMEPUMEHTaNbHOro  OnpeaeneHus,
“cnbiTaHWe rmapomMoTopa.

2 O6wWwKni NOPSAAOK BbINOJIHEHMA PaboTbl

2.1 M3yunTb 0BOBILEHHYIO KOHCTPYKTUBHYIO CXEMY aKCUallbHO-
MOPLLUHEBOrO r'MAPOMOTOPA M Er0 OCHOBHBIE XapaKTEPUCTUKM,

2.2 O3HakoMuUTbCS C KOHCTpyKUMen " CXeMoMu
3KCMEepPUMEHTANbHOMO  CTEHAQ, METOAMKOW  MPOBEAEHWUS  UCMbITaHWUS
rmapomoTopa.

2.3 JKcnepuMeHTanbHO onpeaenuTb OCHOBHblE

XapaKTepuCcTMKK UccnegyeMoro rmapoMoTopa.
2.4 ObpabortaTb  pe3ynbTaTbl  UCCNeAoOBaHWs,  MOCTPOUTb
rpadukn, caenatb BbIBOAbI.
2.5 OdopMUTb 1 3aWUTUTL OTYET.
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3 OcHOBbI (PYHKLIMOHMPOBaAHUA aKCUAJIbHO-MOPLLUHEBOro
rmapoMoTtopa

MMAapoMOTOp COCTOMT M3 CreaylolmxX OCHOBHbIX AeTanel U y3nos
(puc.1): potopa 2 ¢ cemblo nopwHaMu 3, 6apabaHa 4 ¢ Tonkatensmu 5,
paManbHO-YMOPHOrO MoAWunHMKa 8 (HakIoHHOW 1wakbbl), Bana 7,
OMNMPaIoLLEroCs Ha MOALWMNHUKK, OMOPHO-pacrnpeaenuTeNnisHoro aucka 1,
NpyXuHbl 9. Macno noaBoauTCS K MAPOMOTOPY M OTBOAWUTCA OT Hero
yepe3 OTBepCTUs 12, pacrnonoXeHHble B Aucke 1, npuyeM Kaxaoe M3
OTBEPCTUIA CBA3AHO CO CBOMM MOJYKOJIbLEBLIM Na3oM 13, BbINOIHEHHbIM B
paboyeii MOBEpPXHOCTM AWCKA. YTEYKM U3 Kopryca OTBOASTCS uyepes
LpeHaxkHoe oTBepcTue. Ha TopLe poTopa 2, B3aMOAENCTBYHOLLEM C AUCKOM
1, BbINOMHEHbI OTBEPCTUS, BbIXOASLLME B Kaxaylo u3 pabounx kamep. MNpu
BpaLleHnM poTopa yKa3aHHble OTBEPCTUS COEAMHSIOTCS C OAHWUM U3 Ma3oB
13.

Puc.1. KOHCTpYKTMBHas cxeMa akcuasibHO-MOPLUHEBOro rmapomMoTopa

Mpu paboTe rMapoMoTOpa, Macio yepe3 OAHO M3 oTBepcTMi 12,
ogHM M3 nasoB 13 nocTynaetr B pabouyme Kamepbl, pacrosioXXeHHbIe Mo
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OfHYy CTOpOHY oT ocu b — B. OceBoe ycunme, passmBaemMoe NOpLLUHAMU, Yepes
TonkaTenu 5 nepepaercs Ha noawMNHKUK 8. Tak Kak MOCNeAHWUI PacnonoXeH
HakMoHHO (MoA YroM y K OCM Bana 7), Ha TONKaTeNsaX BO3HWMKAOT
TaHreHumasnbHble cunbl T, 3acTaBnsowme nosopaymsBaTbcs 6apabaH 4, a
BMECTE C HMM Ban 7 1 poTop 2 cBsi3aHHble ¢ 6apabaHoM wwnoHkammn 10 n 17.
OpHOBpeMEeHHO MOPLUHKM, PacrofoXeHHbIE NO APYryto CTOPOHY OT ocu b - B,
BABMWIAOTCS B pOTOP, BbITECHSAS MAc/0 M3 COOTBETCTBYHOLUMX paboyumnx kamep
yepes nosyKonbLEeBo nas 13 v apyroe oTBepcTue 12 B CIMBHYIO JIMHUIO.

PoTop npwkmnmaeTca K Ancky 1 npy>XuHo 9 M AaBfieHMeM Macna,
[JENCTBYIOWMM Ha [AHO paboumx kamep. PoTop caMoycTaHaBnMBaeTCS
OTHOCUTE/NIbHO  OMOpPHO-pacrpeienbHoro  Aucka, YTO  YaCTMUYHO
KOMMeHCUpyeT WM3HOC TPYLUMXCS MOBEPXHOCTEM, CHWXaeT TpeboBaHusi K
N3roTOB/IEHUIO.

B npouecce paboTbl rMapoMoTopa UMEKT MeCcTo 06beMHbIE NoTepK
yepe3 3a30pbl Mexay MOABWMXKHBIMU COMPSDKEHUSIMU 3/IEMEHTOB MOTOpa:
TOpueBO pacnpepenuTent (TopueBas MosoCTb poTopa 2 M aucka 1),
nopwHn 3. OceBoi 3a30p B pacnpegenqrene 3aBUCUT OT CKOPOCTM
BpaweHus poTopa. [lpM BpaweHuMn 3a30p YBeMYMBAETCs 3a cyeT
BCMJIbIBaHUS pOTOpa Ha MacnsaHOM KiuMHe. OfHa cocTaBnsolas yTeuku
yepes 0CeBOW 3a30p BbITEKAET B MOMOCTb KOpryca v oTBepcTue 18 Ha cnmB.
[Jpyrast 3 HarnopHol NOIOCTN Yepe3 NepeMbluky 16 NepeTekaeT B C/IMBHYLO
NonocTb rmMapoMoTopa.

MapomoTopbl  M15-2...P  oTnnyaloTcs  npuMeHeHveM  6onee
[ONrOBEYHbIX NOALIMMHMKOB M YAYULIEHHbIX MaTepuanos, obecrneunsaroLmx
noBbllleHne pecypca. [ugpomoTtopel Tuna [15-2...M copgepxut B
KOHCTPYKUMW perynaTop [AaBneHusi, pa3MeLLeHHbIN HemnocpeACTBEHHO B
Kopryce rMapoMOoTopa M aBTOMaTMYeCKU MOAAEPXKMBAIOWMA NOCTOSIHHBbIM
nepenag AOaBfieHUs Ha JApoccene npu  ApOCCefibHOM  perynnpoBaHun
CKOpOCTW, @, CnefoBaTenbHO, W pacxoj Macna, MnocTynawwmi B
rngpomoTop. lpu 3ToM obecneunBaeTcs Manas 3aBUCUMMOCTb YaCTOThbl
BpaLlEeHWs OT Harpysku.

4 XapaKTepucTukv ruapomMoTopoB

ObbeMHast MalMHa MOXET 6blTb UCMOMb30BaHa B reHepaTOPHOM
(HacocHOM) pexuMe 1 pexuMme ruapoasuraTens.
XapaKTepuCTUKN POTOPHbIX (06BEMHBLIX) MaWMH B WX CTaUMOHApPHbIX
pexuMax paboTbl HeobxoauMbl ANns onpedeneHus napameTpoB
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COBMECTHOW, NM60 pasaenbHOV paboTbl rMAPOMALLMH NMPU PasvYHbIX
KMHEMATUYECKMX U CUOBbIX NMOKA3aTENAX, OCHOBHbIE U3 HUX:

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

g,=V-z-i-m (1)

roe V, z — 06beM paboueit kaMepbl U UX KOJIMYECTBO;

i — KonnuecTBo psaaoB paboumx kamep;

M — KOJIMYECTBO Paboumx LMKIIOB, BbIMOSHAEMbIX KaMepon 3a
0bopoT poTopa.

NS akcmanbHO-MOPLIHEBOrO M’MAPOMOTOpa

7z-d?
= -2-D-tgy
4 )
4.2 MNoTpebnseMblii rMAPOMOTOPOM Pacxoj
q,w ) nm " e
Q. = ==
o 271, (3)
4.3 CKOpOCTHas XapaKTepucTnka ruapomMoTopa Nw ,
XapaKTepusyemasi 4aCTOTON BpalleHus ero Bana
n _Quw
0
qM
4)

BaXkHbIM KMHEMATUYECKUM NapaMeTPOM SIBISIETCS XKECTKOCTb CKOPOCTHOWM
XapaKTEPUCTUKM NPU NOCTOSHHOM NOABOAMMOM pacxoae Qom . U3
ypaBHeHUs (4) cnepyeT, YTo NpU NOCTOSIHHOM Qgum XXECTKOCTb CKOPOCTHOM
XapaKTepuCTUKN 3aBUCUT OT BE/IMYMHBI U XapaKTepa U3MeHeHUs 06 bEMHbIX
noTepb rMApPOMOTOpPa, yunTbiBaeMbix 06beMHbIM KT/ no.

4.4 Mone3Hbii (3dPeKTUBHBIN) MOMEHT Ha Basly rMapoMOTOpa
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1
M3 = 2_ ) qM ' Al"l/t : n.rwex
7 (5)

roe Apv=p1-p2 - Nepenaa AasneHns Ha rmgpomoTtope (puc.2);
Nuex — MexaHn4eckn KA moTtopa.
4.5 KpyTslwmMii MOMEHT Ha Basny rmapomMoTopa
M = Mo+ My, (6)

roe Mxx - KPYTSILLMIA MOMEHT Ha Bany rmapomMoTopa 6€3 MoMeHTa
Harpyskun M.

4.6 KpyTawmi MOMEHT X0NOCTOro Xoaa

HOM XX

> ™)
rne Muom - HOMUHAJTbHBIV KDYTﬂLLI,VIﬁ MOMEHT r’mapomMoTopa (ﬂ,ﬂﬂ
15-23H Muom =33,3 HM),

M, -Ap

Apx - Nnepenaj AasneHus Ha rmapoMoTope, paboTaioLem 6e3
Harpysku My (MMa).

4.7 MexaHuueckuii KM ruapomoTopa

M, My
]?Mex - _1_
Mro My ®)

roe My - TEOPETUYECKMIA MOMEHT Ha Bany rugpomoTopa (Hwm).

4.8 3dhdexTrBHAs Nose3Has MOLHOCTb paBHa

NMex = ApM ' Qdm : ?73 = Apm ' nM ’ qM : 773 (9)

roe Ns- 3pheKTUBHLIN (peanbHbIi) K.N.4. rMapoMoTopa.
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4.9 2 dekTUBHbIN (peanbHbliA) K.M.A4. rMapoMoTopa
na = 770 " szex : 771" (10)

roe nr — rugpaesnudeckun K.M,[., yunTbiBalOWMiA noTepu
AaBneHns B KaHanax u nonoctsx rmgpomotopa (n-=0,98).

5 dkcnepuMMeHTasibHas YCTAaHOBKA A1 UCNbITAHUS
rmapomoropa

IKCMEPUMEHTASbHBIA CTEHA CMOHTMPOBAH Ha CBApHOW paMe,
COCTOSILEN M3 HACOCHOW YCTaHOBKW, WCCNEAyeMOro rvMapoMoTopa,
perynvpylollei 1 ynpaensioweid rmapoannapaTtypbl, KOHTPOJSIbHO-
U3MepuUTESIbHOro  KoMmiekca. [uapaBnuMyeckasl CxeMa  CTeHAa
npeacTaBfieHa Ha puc. 2. Mpu 3anycke HAaCOCHOW YCTaHOBKM pabouas
XMAKoCTb M3 6aka 1 nopaeTcs HacocoM 2 yepe3 GuUnbTp 3, NYCKOBOM
pacnpeaenutenb 6 B HaMopHyK MOMOCTb rmapoMoTopa 7. [aBneHue
paboyeii MOMOCTM B  HAMOPHOM  TMAPOMMHWM  OMNpedenseTcs
HaCTpOMKOM NpPEeAoXPaHUTENBHOrO KnarnaHa 4 U KOHTPONMpyeTcs
MaHoMmeTpom 5 (1).

‘ 11

~

[ ' [

Puc. 2 'MapaBnuyeckas cxema 3KCrnepuMeHTanlbHoOro cTeHaa
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CnvB paboyeit XMAKOCTM M3 TMAPOMOTOPAa OCYLUECTBSIETCS Yepe3
nepemeHHbIn apoccenb 8 (F77-11) unu perynsatop pacxoaa 10 (M55- 21)
(B 3aBMCMMOCTM OT 3aAaHHOrO BapuaHTa CXeMbl C APOCCENMPOBAHNEM
"Ha BbIxoge"), pacnpepenutens 9 B 6ak 1, lNpu 3amepe pacxoaa
rmapoMoTopa BKAOYEeHMEeM anekTpoMarHuta YALl pacnpepenutens 9
XWOKOCTb MOCTYNaeT B MepHyl KonoHky 11. Pacnipepenutens 12
obecneunBaeT cHpoc paboyert KUAKOCTU M3 MEPHOM  KOMOHKMW.
BknoueHneM pacnpepenutens 13 yTeukMrnapoMoTopa HanpaBasoTCs
BO BTOPYIO MEPHYIO KOSIOHKY 14,
[laBneHne Ha BbIXOAE rMAPOMOTOpPA KOHTPOMMPYeTCs MaHOMETPOM
5.(2). KpyTSLmMin MOMEHT Harpy3ku ruipoMoTopa CO3AAETCS TOPMO30OM
15 3@ c4yeT U3MEHEHMSI YCUNNS HATSXKEHUSI NEHTbI PEryNMPOBOYHbLIM
BMHTOM.
YacToTa BpalleHWs Bania rMapoOMOTOpa Nw M3MEHSIETCS HACTPOVKOM
apoccens 8 wnu perynatopa pacxoga 10, KOHTponMpyeTcs AaTYMKOM
CKOpOCTM 16, COCTOSILMM W3 TaxoreHepaTopa, 3MeKTPOCXeMbl W
npubopa €O WKanoM Ans W3MEPEeHMs 4acToTbl BpalleHus Basna
rmapomoTopa.
Pacxoa XuMakocTM u 06beMHble MOTEepU MAPOMOTOpPa ONpeaenstoTCs
06bEMHbIM  CIOCO6OM € MOMOLWBIO  MEPHbIX KOMOHOK 11,14
CeKkyHaoMepa.

Q 50V

' t (11)

roe  Vi- 06beM XMAKOCTM, 3aMnONHSAIOWMNIA MEPHYIO KOMOHKY (Ansi
KONOHKM 11 - Vi = 2 n, ans KonoHkun V2 = 50+100 cm3); t3, - Bpems
3anonHeHns Vi unum Va.

6 MeToauka npoBeAeHna UccieqoBaHuUA

DKCMEPUMEHT  MO3BOMISIET  OMNPEAENIUTb  XapaKTEPUCTUKM
rMapoMoTopa MpU pasHbiX PEXWMax HarpyXeHusi, OnpeaenseMblx
3aflaBaeMbiMM MPEnoAaBaTeNlEM 3HAYEHWUSMWM MePEnajoB AaB/eHMS
Apwi Ha rMAPOMOTOpE NpU GUKCUPOBAHHOW YacTOTe BPALLEHUS Nu.

Ana npoeedeHusi akcnepumeHma Heobxo0umo:
MonyunTb MCXOAHbIE AaHHbIE ANS 3HAYEHUWA Apwi ... Apms U Nu.

Harpy»asi rmapoMoTop NeHTOYHbIM TOpMO30oM 15 (puc. 2),
nocneaoBaTeNlbHO YCTaHaBNMBaTb Nepenaabl AaBneHni Apmi no
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UCXOAHBIM AaHHBIM B Tabnuue 1 onpeaennTb U3MeHeHNe CKOPOCTHON
XapaKTePUCTMKK N, YTEUKY rmapoMoTopa Qyi ANd ABYX BapuaHTOB
rugponpueoga (c N'77-11 n 55-21).

BbInonHMTL pacyeT ans Mhi, Noi, Nwexi, Ni.

MocTponTb COBMELLIEHHbIE FpaduKn 3aBucuMocTeit oT nw=f(Mu) (ans
[BYyX BapuaHToB cxeM), Qy= f(Mn), na=(Mn).

BbINONHMTL aHanNW3 pesynbTaToB 3KCNEPUMEHTA, CPaBHUTb
MOJTyYEHHbIE XapaKTEPUCTUKN MTMAPOMOTOPA C TEXHUYECKUMHM
(nacnopTHbIMM).

CchopMynunpoBaTb BbIBOABI, PEKOMEHAALMM, MO YTyYLLEHMIO
XapaKTEPUCTVK rMAPOMOTOPa B UCCESYEMOM MpUBOAE.

OcopMUTb M NPEACTaBUTDL K 3aLUMTE OTYET O BbIMOSIHEHHON paboTe.

Tabnuua 1
[aHHble 3KcrnepuMeHTa u pesynbTaTbl X 06paboTku

No | Apm, | M3, Nnv, 06/MWH Qy, No Nuex | N
n/n | MMa | Hm cM3/MUH
1.
2.
3.
4,
5.
CpenHee 3HaueHne
Kna
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JIABOPATOPHAS PABOTA 2
OCHOBHbIE TMAPABJINMECKME 3JIEMEHTDI
YNPABJIEHUSAA N PACNPEAENNIEHNA

1 Llenb pa6oTbl

M3yunTb OCHOBbI (PYHKLIMOHMPOBAHMS, KOHCTPYKLMIO, TEXHUYECKME
XapaKTEPUCTUKM  TMAPABIMYECKUX  SJIEMEHTOB  YMpaB/ieHus U
pacnpeaeneHus, nx TUMOpasMepbl M CXEMOTEXHUYECKME
BO3MOXHOCTM.

2 MopsAoK BbiNosIHEHUA paboThbl

2.1 PaboTa BbINOMHSAETCS Ha CTeHAe pa3bopKu 3/1EMEHTOB.

2.2 Mpuctynas k paboTe, kaaas noarpynna AO/MKHA MOAyYnTb OT
npenojasaTens 3ajaHune, BKoYatoLee 5-631eMeHToB rmapoaBTOMaTUKM.
2.3 O3HaKOMUTBCS C MaTepuaraMy HacTosILLEro pyKOBOACTBA.

2.4 BbiNONHWTL NOCNeaoBaTenbHO pPa3bopKy KaKAoro 3feMeHTa uan
U3YUYnUTb €0 CXEMY, AETA/IbHO 03HAKOMUTLCS C YCTPOMCTBOM, MaTepuanamm
M KQYeCTBOM WCMOJSIHEHUSI COMPSAraeMblX NOBEPXHOCTEN.

2.5 Cpenatb HeobxoauMMble 3aMepbl OCHOBHbIX [EOMETPUYECKMX
MapaMeTpOB YCTPOWUCTB.

2.6 OcdopMMUTb OTYET O BHINOMHEHHOW paboTe W caaTb paboTy
npenoaasaTento.

2.7 TNpoussectn cHOpKYy NpeasioXXeHHbIX FMAPO3MEMEHTOB, NPUBECTU B
nopsaok paboyee mMecTo.

B oTueTe yka3sbiBaeTcs:

Lenb paboTbl 1 3aaaHue.

Ha3Hal-IeHVIe, npuHUUN ﬂeﬁCTBMH KaX>Xaoro aneMeHTa.

3. TMpuHUMNUanbHble KOHCTPYKTUBHBIE CXEMbl 371eMEHTOB (YNPOLLEHHbIE,
nosiCHAKOLWME npuHUUn ﬂeﬁCTBMH c 06s13aTesbHbIM YKa3aHWEM KaHa/lioB
noasoda u oTBoAa).

4. CumBonuyeckoe msobpaxkeHne no ECKA.

5. OcHOBHble TreoMeTpuyeckMe U  TEeXHUYECKUe  XapaKTEPUCTUKW,
pacyeTHbIE 3aBUCUMOCTMW.

6. BbiBOAbI MO BLINONHEHHON paboTe.

N =
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MapaBnMyeckMin NpuMBOA W CUCTEMbl TMAPOABTOMATMKU SIBASIOTCA
NepCrneKkTMBHbLIM  CPeaCTBOM aBTOMaTu3aUMM  MPON3BOACTBEHHbIX
npoueccoB. Takme CUCTEMblI MMEIOT psiA NPEVMYLLECTB U OTKpbIBaKOT
6onblume BO3MOXHOCTM ANs  CO34aHUS MaWWH  C  YYYLEeHHbIMM
XapaKTepUCTUKaMu:

1. Mpu nepepaye WAEHTMYHOM MOLUHOCTU TrMapoMoTopbl 6onee
KoMnakTHbl (ux rabaputbl coctasnaoT 124+20% oT rabapuTos
rnapoaBuratensl) OHM MeHee MeTa/NIoOEMKM, WMelT 6onee BbICOKOE
BbicTpoaeicTBue cpabaTbiBaHus.

2. Mpoctota  BbINOMHEHMS  HeCcCTyneH4YaToro  perynmMpoBaHus
CKOPOCTUABMXKEHNS S PEBEPCUPOBAHHOMO MPSAMOSIMHENHOrO ABMXKEHUSI C
NJABHbIMPA3rOHOM S TOPMOXKEHUNEM.

3. ABTOMaTMyeckasl 3aliuTa nNpuMBOAa OT MEperpysku, MpocToTa
CKa3KW, MOHTaxa, 06cny>xmBaHums.

4. CnocobHOoCTb pa3sBmBaTb HoMbLUEe CTaTUHECKME YCUNS U KpyTSLLmMe
MOMEHTbI.

M3 HepocTaTKOB rmApaBAMYECKMX CUCTEM CleayeT  OTMETUTb
HapylleHne CTabunbHOro pexuma paboTbl M3-3a HarpeBa pabouelt
XMAKOCTU B npouecce paboTbl, Hanuume yTeuyku paboyein XUAKoCTw,
HEBO3MOXHOCTb  COGJIIOAEHUS TOYHbIX MEPeaaTOYHbIX COOTHOLUEHWN,
Hanpumep, B pe3bboHape3HbIX LIENsIX CTAaHKOB.

TpebyloT cepbe3HOro M3y4yeHUst BOMPOChI HAZEXHOCTU M [0NIFTOBEYHOCTM
3/IEMEHTOB MMAPONPUBOAA M MMAPOABTOMATUKM.

3 CTpyKTypa CMCTEM rmapoaBTOMaTUKHN

B obuwem cnyyae ruapasnuyeckme CUCTeMbl COCTOST U3 Criefytowmx
TUMOBbIX YCTPOWCTB:

a) YcrpoiictBa ansa npeo6pa3zoBaHus OQHOIo BUAA 3HEeprum B
Apyrou - o6beMHasi MalMHa (HacocCbl, r'MAPOMOTOPbI, CUMOBbIE LIMIMHADSI).

6) N'mapoannaparypa:

1) PerynupytoLme ycTpoicTBa Ansi USMEHEHUS MapaMeTPoB paboueii
Xuakoctn  (gaeBneHMss M pacxoda), T.e. HAMOPHble  30/10THUKY,
npeaoxpaHnTeNbHble KnanaHbl, PeayKUMOHHbIe KanaHbl, MNOAMNOpPHble
KnanaHbl, pene AaBneHuns, Apoccens, perynsaTopbl pacxoaa;

2) ycTpoicTBa ANl W3MEHEHMs HampaBleHUst ABWXKEHUSI MOTOKA
pabouyeli XXMAKOCTM (Pa3nNnyHbIE pacnpeaenuTenin).
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3) Mpubopbl - YCTPOMCTBa [ANS KOHTPONS MNapaMeTpoB MOTOKa
pabouei kmakoctn (MaHOMETpPbl, TEPMOMETPbI, PacX0AOMEpbl, AATUYMKK
TEMNepaTypbl, AaTYMKV AABMEHNUS).

4) EMKOCTM, rMapoakKyMynsTopbl - pe3epBHbIE HAKOMUTENIN SHEPTUN.

5) TwmgponuHum -  TpybonpoBoabl  (kecTkme u  rmnbkume),
obecneurBatolLme nepeaayvy aHeprum noToka.

6) KoHanumnoHepbl - ans crtabunusaumu TemnepaTypbl paboueit
XWUAKOCTW.

7) BcnomoratenbHble  ycTponcTBa  (NMPUCOEAMHEHWS,  YNIOTHEHWS,
punbTpLl, pe3epsyapsbl U T.4.).

B) Perynupylowme ycTpoiicrea

MpeaHa3HayeHbl Anst HACTPOVKM M KOHTPOSS BENMYMHbIAABIIEHUS, pac
X012 XWUAKOCTU U KaK CNIEACTBUE - CKOPOCTU NepeMELLIEHUS, YCKOPEHMS,

TArOBOrO YCU/IMS WM KPYTALLIEro MOMeHTa ruapoasuratens. B
pe3ynbTaTe 06ecneyMBaeTCsl HaWBbIFOAHEWILMA PEXUM paboTbl CUCTEMbI
rMApoaBTOMAaTUKK. Mo NpU3HAKY BbINOMHAEMbIX DYHKLMIA Tak1e yCTPOICTBa
KNnaccudrUMpPYIOT Kak MNpeaoXpaHUTESbHbIE W CIIMBHbIE, MEPESIMBHbIE M
noanopH.le, peayumpytoLime M cTabunusupylolMe  AaBNeHue,
OrpaHMYMBalOLLME PAcX0f, aBTOMATUYECKOro BO3AENCTBUS.

Hanbonee npocTbiMK YCTPOMCTBaMM ABASAIOTCS KnamnaHbl LapUKOoBbIe
(Puc.1, a), koHycHble (Puc.1,6), Tapenbyatble (Puc.1,B), nnyH>XepHble
(Puc.2). 310 Tak Ha3blBaeMble KarnaHbl NPSIMOro AeUCTBUS, B0 B HUXKIIAMaH
ABNSIETCS U YYBCTBUTESIbHBLIM U UCMONHUTENbHBIM 3n1eMeHTOM. OH pearnpyet
Ha MOBbILLEHNE AaBMEHUs! U, CMELLAsACb, CopachbiBAeT U36bITOUYHbIA 06bEM Ha
cnvB.

OfHaKo TaKMe CXeMbl MMEIOT CYLLECTBEHHbIE HEAOCTaTKM, OCOB6EHHO
npyu perynvMpoBaHUM BbICOKUX AABNEHWMM M pacxodoB: 6onbluasi Macca
KnanaHa, 3HauuTesbHble rabapuTbl NMPYXWHbI, HU3Kas YyBCTBUTENIbHOCTb,
Nynbcauusa AaBeHuns.
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1. 'mapaBnMuyeckue KianaHa
1.1 HanopHblit 3010THUK TUNa N54-1

HanopHbin  30n0THMK  (Puc.4) SBNSIETC  XapaKTepHbIM
MpuUMepoM KJamnaHa npsiIMOro AeNCTBUS MAYHXEPHOro Tuna. 370
MHOTO(YHKLMOHANbHOE YCTPOWCTBO, MO3BOJISIOWEE NPeaoXpaHsiTb
CUCTEMY OT Meperpysky, noaaep)kmeaTb MOCTOSAHHOE, OrpaHW4yeHHoe
Mo MaKCMMasbHOM BENIMYMHE [AaBfieHue, obecneunBaTb Tpebyemoe
noanopHoe [faBfeHne, HamnpuMmep, WCKIYaTb CaMOMNpoM3BO/bHOE
OnycKaHue NOpLUIHA NPy BEPTUKAIbHOM PacrnofioXXeHUn umnvHapa.

HanopHbI 30M10THMK TUMNa M54-1 MOXHO MCMONbL30BaTh M Kak
pacnpefenutenb C YNpaBAsioWMM BO3AENCTBMEM MO  AaBMEHMIO.
MonoxeH Mmexay nonoctoto 10 1 TopuoM nayHxepa 2 (Puc.2). AnameTtp
NJyHXXepe 3HauUNTENIbHO MEeHbLLE AnaMeTpa 30/I0THMKa, NO3TOMY TaKyro
KOHCTPYKLIMIO NMPUMEHSIIOT ANA CPeEAHUX AaBNeHui AoP = 64*10° H/M?,
TaK KaK ycwunue, BOCTIPUHMMAEMOE MPY>XXMHOW MEHbLUE, MEHbLIMMU
MoJTyYaloTCsl U €& pa3Mepbl.

[Onsa AWCTaHUMOHHOrO ynpasfieHWs HamopHbIMU 30/10THUKaMU
KaHasnbl, cooblatowme nonoctm 6 n 10 pasbeanHaOTCS NOBOPOTOM
KpbilUkKM 4 Ha 90° M B e€ oTBepcTMe BMecTo npobku. K 1/8
BBWHYMBAETCA LWTyLUep ANs NOABOAA YNPaBASIOWEro AaBNeHUS.

Ha Puc.3 (a, 6, B, r) npeacraBneHbl HEKOTOPbIE MpUMeps
NPUMEHEeHNs1 HANOPHbIX 30/I0THUKOB.
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PycyHOK 3 — Buabl KOHCTPYKLMIA HAMopHbIX KarnaHoB
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PucyHok 4 — HanopHbIii knanaH
1.2 MNpepoxpaHUTenbHbI KnanaH C  nepesiMBHbIM

30/10THUKOM Tvna N52-1

Mpn 6onblNX AABNEHMAX M PacxoAax MPUMEHSIIOT KanaHbl
npsiMmoro aencTeus (amddepeHumanbHbie).
B Takmx ycTpoicTBax NpeaoxpaHUTENbHbIM KianaH, Yalle LapuKoBhbIii
(Puc. 6,a), BbINOMAHSET YHKUMIO YYBCTBMTENbHOrO 3MEMeHTa, a
HepeﬂMBHOVI 30/10THUK - WUCMOMHUTENBLHOrO. [OCTOSIHCTBO faBneHunsa
obecneynBaeTcs B3aMMOAENCTBMEM 3TUX YCTPOWCTB.

MpenoxpaHUTENbHbIM KanaH ¢ nepennBHbLIM 30/10THUKOM Puc.4
Nno3BonseT 3awuwatb CUCTEMY OT Meperpysku, noaaepXxuBaTb
onpeaeneHHoe AaBneHne B cucteme, obecneumsaTtb pas3rpysKy CUCTEMBI
OT [aBfeHUS.

Paboyasi »MaKoCTb NOABOAMTCS B MOSIOCTb 4, KOTOpas yepe3
oTBepcTMa 6 M 19 B Kopnyce 9 coeaMHSIETCH, C NONOCTbIO A, uyepes
oTBepcTHE 3 € NoNoCTbio B, yepes oteepctus 6,19,7,17 ¢ nonoctoio C.
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PucyHok 6 - PedyKUMOHHBIW KianaH

CpabaTblBaeT LUap1KOBbI NpeaoXpaHnUTesbHbIA KianaH. YacTb
obbeMa u3 nonoctn C yxoauT Ha cnmB. - MNog AeNCTBMEMM3BLITOYHOMO
nasneHua B nonoctax A,B 3onotHuk I npunogHumaetca Beepx. B
pesynbTaTe: yMeHbLLAeTCs Nowaab KonbLeson wenu "a". B nonocts B
6yneT nocTynaTth MeHbLUUA 06bEM Mac/na W aBfieHUe Ha Bbixoae byaeT
CHMWXKATbCS A0 Tex Mop, NMoka AasBneHne B nonoct C HepoCTUrHeT
BE/IMYMHBI HACTPOMKU NPYXXMHbI NPeaoXpaHUTENbHOMO KianaHa 5. Ecniu
[aBNeHVe Ha BbIXOAE YMNaAeT, TO 30/10THUK NoA AENCTBMEM NPYXXMHbBI 6
OMYCTUTCS BHU3 1, YBEIMYMB NPOXOAHOE CEYEHME KObLIEBON Wenn "a",
NponyCcTUT B NONOCTb 3 6onbluniA 06bEM, KOMMNEHCMPYIOLWWIA NaaeHNe
[aBeHNs Ha BbIXOAE;

PeflyKUMOHHBIN KfanaH B OTAMYME OT MpeaoXpaHUTENbHOMO
pearMpyeT M Ha TMOBbIEHNEe, W Ha YyMeHblUeHWe [AaBfeHus,
cTabunusnpys ero Ha Bbixoge. MNpu paboTe peayKUMOHHOrO KianaHa
yepe3 [ApeHaxHoe oTBepcTve 3 B 6ak cnimBaeTcs 06beM paboueit
XWUAKOCTW, He npesbiwaowmin Q=0.6 n/mMuH. KnanaH paboTtaer 6e3
lwyMa v Bubpauui, 6narogaps Hanuuuio aemncepos 4, 8,
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3aTopMaXkunealoWwmx ABwxeHne 30n0THMka I. CTyneHyatas dopma
30/10THMKA obecrneynBaeT HeEOHX0ANMYIO, €ro YyBCTBUTENIbHOCTb.
4. Perynatop pacxoga.

Ona  perynupoBaHusi pacxoda >XMOKOCTM B CUCTEMax
rMApPOABTOMATMKN MPUMEHSIIOT ApOCCeNn (BMHTOBLIE, MWronbyaTtbie,
LieneBble, KOMOMHMPOBaHHbIE), perynaTopbl pacxoaa, ctabunmsaTopsl
pacxoga.

BaxxHo 3apgaueit NMpy TakoM Crnocobe peryiMpoBaHus SIBNSIETCS
cTabunmsaums pacxoda U CKOPOCTU WCMOSIHMTENbHOrO opraHa, npw
N3MEHSIOLLIENCS Harpy3ke Ppes(PuC.6,a).

Perynatop pacxoga (puc.7) COCTOMT M3 ApOCCens LeneBoro
Tvna 4.1, n perynatopa 4.2, pacronoXeHHbIX B OAHOM Kopnyce.
M3meHeHWe pacxopa B TpebyeMoM AamanasoHe obecneynBaeTcs
pEerynMpoBKOW pOCcens.
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Puc.7 — PerynaTtop noTtoka
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Pnc.8 — CxemMa aByxkackagHoro knanaHa

Mpu OBVXXEHUM MOPIUHA 3 BMPaBO >XWAKOCTb W3 MpaBoy
MONOCTU UWIMHApPA MNOCTynaeT B MonocTb 4.4 U 4yepe3 KOMbLUEBYIO
wenb 4.5, obpaszoBaHHYD KranaHOM M OTBEPCTMEM B Kopryce 4,
nepeTekaeT B NoOJOCTb 4,6, a flanee yepes Apoccesib B pacrnpeaenutens
2 B 6ak. OfHOBpEMEHHO 13 NonocTu 4.6 No kaHanam
4.8 B 4.9 Macno noABoAMTCS K HUXKHMM TopuaM knanaHa 4.2, bnarogaps
YeMy paBHOBECME K/amaHa Co34aeTcs rUApaBANYECcKOn CUIoW,
HanpaB/IEHHOW BBEPX, W MPYXWHON 4.3, OTKMMAIOLWEN K/anaH BHU3
(MPY>XWHY TapupyloT Ha AasneHue (2 - 3*10° H/MPMpu ABMKEHUM
YKMAKOCTM 4depe3 KosbueBylo wWenb 4.5 Mexay nonocrsmu
44 wn 4.6 co3pgaetca nepenag pAdasneHmns. C  yBenunyeHueMm
NpoTMBOAABNEHUS Pnp B MpaBoi MOMOCTM UMAMHAPA, BbI3BAHHOIO
WU3MEHEHUEM Ha--TPY3KN Ppes , MFHOBEHHO BO3pacTaeT [aB/ieHue B
nosiocTn 4.6, a Takxke rmapaBMyeckas cuna, AEMCTBYIOWAs Ha KnanaH
CHU3Yy.

KnanaH 4.2 cMellaeTcs BBEPX, YMEHbLUAETCS NpoxoaHas Lwesb
4.5, CHWKaeTca fdaBneHve B rnonoctu 4.6 A0 nepBoHayanbHoro. Kak
TONbKO AaBNeHWe nepes ApoCceNneM CTaHET MeHbLLE YPOBHSI HAaCTPOMKHM
NPY>XWHbl 3, KNanaH CMeCTUTCS BHU3, YBenuMuuBas Lenb
4.5. JasneHue B nonoctu 4.6 6yaeT yBenuumeatbCsa A0 TeX Mop, noka
KnanaH 4,2 CHoBa Ha4YHET NepeMeLLaThbCs BBEPX, YMeHbLUAs KOMbLEBYHO
uenb 4.5 n ctabunusnpysa aaeneHune nepen apoccenem.

Takum o06pa3oM, B npouecce paboTel perynstop 4.2,
ABTOMAaTUYECKW YCTaHaBNMBASAChb, MOAAEPXKUBAET MOCTOSHHOE HU3Koe
JaBreHne  nepea  OPOCCENieM  HE3aBUCUMMO  OT  BEJIMYMHBI
npoTMBOAaBNeHus B uMnuHape 3. bnarogaps kaHany 4.7 faBneHue
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nocrne Apoccenst M Hag KnanaHoM I MOCTOSHHO M MMEET BEeSIMUMHY,
6nm3Kkyt0 K aTMocchepHoMy. B pesynbTate nepenag AaBneHUs Ha
apoccene ctabunuanpyeTcs He3aBMCUMO OT Prp, uTO 0becneumsaeTnpu
OAHOWN HacTpolike ApOCCens NOCTOSIHHbIN pacxoa.

Pacxoq macna u4epes pgpocceflb CYLECTBEHHO 3aBuUCUT OT
TemnepaTypbl paboyelt cpeapi.

OpaHako npu n3aMeHeHun TemnepaTypbl Macna ot 15°C go 50°C
M3MEeHEHNe pacxoda vepes perynsaTop He AO/MKHO npeBbiwaTtb 15% o1
pacxoaa, YCTaHOBJIEHHOrO ANs XOMOAHOro Macna. DTO AOCTMraeTcs
NMPUMEHEHNEM MPOXOAHbIX CEYEHMN Tuna aAvadparMbl U TOSLLUMHON
CTeHKM B HanpasneHun notoka 0,2 - 0,8 MMm.

Opoccenb Tuna [55-3 npegHa3HaueH A0 CTLIKOBOMO
NpucoeanHeHus.

2. ipoccenb C NpeaoXpaHUTE/IbHbIM KJlanaHOM U
nepesimBHbIM 30/1I0THUKOM

Takne yCTpoWCTBa AOBOSIBHO YacTO MPUMEHSOT B CUMCTEMaX
rMapoaBTOMaTUKM.

Tpu annapata - Apoccenb 2.1, npeaoxpaHUTeNbHbIN KnanaH
2.2, NEepenvuBHON 30/0THWK 2.8, BbIMOSIHEHHbIE B OAHOM KOPIYyCE,
obecneumBaloT paBHOMEPHYIO Moaady W npeaoxpaHeHue CUCTEMbl OT
neperpyskun. Kpome TOro, annapaTt MO3BOMSIET pas3rpyXaTb Hacoc U
CUCTEMY OT AaBfieHns Npu BKIIOYEHHOM pacnpegenurene 4.

MNpenmywecTBoM perynatopa pacxoga Tuna [55-1 aBnsertcs
TaKxke Hanuuue aBTOMaTU4eCKoro npucnocobnexuns ans
perynMpoBaHus pexuMa paboTbl CMNOBOrO OpraHa paasfieHus PH,
pa3BMBAEMOrO HAcoCcoM, T.e. 6onee Bbicokuit K.M.[. cuctemsl.

XngkocTb OT Hacoca I noaBoAMTCA K NepeMBHOMY 30/I0THUKY
2.3 panee uepe3 gpoccenb 2.1 K umnuHapy 3. M36bITOYHbIN 06bEM
XWAKOCTW, NOAaBaeMbld HAcocoM I OTBOAUTCS 4UepeB NEpPennBHON
30/10THMK B 6ak. KnamaH nepenvBHOro 3050THuka 2.3 (Puc.6,6)
HaxXxoAUTCS C OAHOM CTOPOHbI (cneBa) noa [AEWCTBMEM AABNEHUS,
pa3BMBaEeMOro HacocoM Py, a C Apyrov - noa AeMCTBMEM MPYXUHbI 2.4
[aBneHus B paboyeit nonoctu umnuHapa Py.
YpaBHEHWE paBHOBECUSI CUI, AEACTBYIOLLMX HA KnanaH 2.3 :

2 2
P, D = Pyﬂ +G

4 4
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Otkyma P, —P, = —

const (1.5 2)10°H/m?2

roe Pu - pabouee aaBneHue Hacoca ; H/M?
P - naBneHve B UMNMHAPE , H/M? ;

G - ycunue npy>xuHbl 2.4 ; H ;

D - anameTp knanaHa 2.8 (Hanbonbluni), M;

N3 ypaBHeHus (2) BMAHO, 4YTO JdaBfeHWe Ha Apoccene, a, cne-
[0BaTesIbHO, U PacXo[ Yepes3 Hero - BenvmMHa NnocTosiHHas.

Mpun BCEX N3MEHeHUsX AaBneHus Py, CBA3aHHbIX CU3MEHEHWEM
Harpysku Ha CUJI0BOM OpraHe, KianaH 2.8 aBToMaTUyecKku yMeHbluaeT
WK MOBLILIAET [aBNeHWe PH NyTEM [ApOCCENMPOBaHUS U36LITOUYHOIO
obbema B bak.

C yBenuueHvneM aasneHus Py, BcneacTeue yBennyeHust Harpysku,
paBHOBECME CWM, AENCTBYIOWMX Ha KnamaH 2.3 HapyllaeTcs.

MocneaHuii, cMeLLaschb BNEBO (CM. Ha CXEME) YMEHBILIAET 06bEM
XMAKOCTU, YXOASLLEN Ha CIMB OT Hacoca, U YBENUUMBAET AaBneHne Py,
cTabunusnpys nepenaa AaBfieHns Ha gpoccene.

Ecnu paBneHve Py BoO3pacTaeT 3HauuTeNbHO M CTaHOBUTCA
fonblle  YpOBHSI  HAcCTpOWMKW,  MPYXWHbl 2.5  L1apukoBoro
NpeaoXpaHUTENbHOMO KamnaHa 2.2 OH OTKpbiBaeTcs U cbpacbiBaeT Ha
CNMB XXWAKOCTb M3 MOSOCTM Mexay KhanmaHamu 2.3 u 2.2 (3a
apoccenem).

PaBHOBecue knarnaHa 2.3 HapyLllaeTcs, OH CMeLlaeTcs BNpaBo
( cM. Ha cxeme), ymeHblWas AaBneHne PH Hacoca. MakcumanbHas
BE/IMYMHA [ABNIEHUSI B CUCTEME OMNPeaensieTcss YCUIMEM HaCTPOVKM
NpYy>xuHbl. CUCTEMbI Apoccens ¢ perynatopoM 55-1 6enee 3KOHOMHbI,
yeM gpoccens o perynatopom tune 55-2,

A) Pene naBneHus

Pene paBneHust nMpuMeHsIETCS NpWU 3MEKTPOrMApaBINYECKOM
aBTOMaTU4YeCKOM ynpasieHnn ans nepefaym CMrHanoB Ha pacCTosHUE.
Mpn 3TOM OCYWECTBAAIOTCA KOHTpPO/Ab  paboyero pAasneHus Wan
aBToOMaTU4ecKne rnepekoveHns B cucteme. KOHCTpYKTMBHas cxema
TMNoBoro pene 62-21 npeacraeneHa He puc.7. Macno noaBoanTcs K
kamepe 1. [epMeTMUYHOCTb KaMepbl 0becneymBaeTcsi  KpyrioMn
MeMbpaHoli 2, 3akpensieHHoW no nepudepumn KombloM 3. [pu
noBblleHnn aaeneHns P1 B cucteme
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MeMbpaHa, HarpyXXeHHasi npyxuHou 4, nporubaeTca BBepX,
rnoBopauunBasl pblyar 5 NpoTUB YacoBoW cTpeniku. MpaBblli ero KoHel,
BO3AENCTBYET BMHTOM 6 Ha 3neKkTpo-nepekntovatens 7. Mpu 3ToMm
3aMbIKAlOTCA WM Pa3MbIKalOTCS COOTBETCTBYIOLUME KOHTaKTbl Lienu
ynpasneHus, obecneuvBalolime OTK/OYEHME Hacoca, nojady
3BYKOBOIO, CBETOBOrO CMrHana v apyrue koMmaHabl. Hactpoiika pene
OCYLLECTBSIETCS! PErYIMPOBKON NPYXMWHbI 4 BUHTOM 8. MoaobHble pene
BbiNycKaloTca Anst  gaeneHui ao  200*105 H/MM2.
HeuyBcTBUTENBHOCTL pene (Nepenaj  AaBfeHus  BKAKOYEHUS U
BbIKJIOYEHMS] 3aBUCUT OT pabouero aasneHust U npu Pmax =200*10°
H/m? He npeBbiwaeT 10* 105 H/M2, MpUMEHSIOT Takxke pere AaBneHus
MOpLWHEBOr0  TWNa, MPWYEM  MX  YacTO  COBMEWaAwT C
NpeaoxXpaHUTENbHLIM KanaHoM.

e) Pene BpemMeHu

Pene BpeMeHW npefHasHayeHO AN CO34aHUS HEKOTOPOM

BbIAEPXXKM BpeMeHn (3anasgbiBaHusl) Mexay nocneaosaTebHbIMU
hazamun aBmKEHMS! OTAENbHBIX 3/1IEMEHTOB cncTembl (Puc.8) .
3afaHHbIN MHTEpBan BpPEMEHWU BbIAEPXKKWU OMpenensieTcsl BpeMeHeM
UCTEYEHMS MM 3aMOofIHEHMS XXMAKOCTbIO CrneunanbHOro umMnuHapa,
MoplUEHb KOTOPOro B KpaWHEM MOJSIOKEHUN O6ECneYnBaeT CcurHan
yrnpaBneHusl.
MonoxxeHne nnyH>xepa 2 penie COOTBETCTBYET BbINOSIHEHUIO paboyeit
onepauun. B 3TOM NONOXEHUM MOMAOCTb UMAMHAPA 6 4Yepe3 KaHan B
nnyHxepe W o00paTHbIM knanaH 5 coeauHsieTcs ¢ pabouven
MarucTpanblo, nopleHb 7 MOAHMMAEeTCs BBepX A0 Yynopa, pene
3apskaeTcs. ocne OKkOHYaHMs paboyeil onepauuy AaBfeHUE B
cucTeMe nosblwaeTcs (CynnopT CTaHKa npuxoaut Ha ynop). lMog
[JENCTBMEM MNyHXepa 3 30/I0THWUK 2 CMeLLaeTcs BfeBO, CKUMas
npy>xuHy I, n coobwas nonoctb 6 Yepes kaHan II co cnveoM. MopuieHb
7 noa OeNCTBMEM NPYXMHbI NEPEMELLAETCS BHW3, BbITECHSIS Mac/o
yepe3s pgpoccenb 4 Ha cwmB. [MpoucxoauT paspsgka pene. Bpems
3alEPXXKN onpefensieTcs perynupoBkoin apoccenst 4. B koHue xofa
nnaHka 9, nepeknoyasl 3NEeKTPOKOHTAKTHoe YCTpoincTBo 10,
OCYLLECTBNSAET OTK/NIOYEHUE UMK PEBEpPC CUCTEMbI. BpeMms 3agepkku
onpeaenseTcs ypaBHeHWEM:
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3 adm-d® H
S.U'fﬂp'an

roe d, H - cooTBETCTBEHHO AMAMETP U XOA4 NOPLUHA unnvHapa (M); u, f
o - KO3dMUMEHT pacxoda v nnoLlaab OTKpbITUA Apoccensi(M?)
Gnp. - yeunue npy>xuHbl (H) ;

t cek (3)

3

M

—J

Punc.9 — NmapaBnnyeckoe pene BpeMeHn
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3. PacnpepgenurtesibHble YCTPOMACTBA

PacnpenenutenbHble yCTpOMCTBa npeaHasHayeHbl ans
pacnpeaeneHns paboyei XUAKoCTU MeXay y4acTKaMu U 311EMEHTAMU
CUCTEMbI TMAPOABTOMATUKK U €€ 0TBoAaA.

Mo  KOHCTPYKTMBHOMY TMpW3HaKy pasfvMuyaloT  YCTPOMCTBA
30/10THUKOBOrO M HEe 30/I0THUKOBOrO Tuna. epBylo rpynny MOXHO
knaccudmumpoBaTb  KaK — 30/I0THUKOBbIE, KpaHOBble  K/lanaHHble
pacnpenenuTenm.

K pacnpenenutensM He 30/I0THUKOBOMO TWMa OTHOCAT YCTPOKCTBa
CO CTpYWHOI TpybKoi TMNa "conno-3ac/ioHka".

Hanborbluee NpUMEHEHVE NOSTYYMSIM pacnpeaesnuTenin 30/I0THUKOBOIO
TUNa. PacnpeaennTeny LWpPOKO NPUMEHSIIOT B KQYeCTBE YNpaBASoLLmMX
YCTPOICTB B CNeAsLLEM rMApPONpUBOAE.

KnaccndbvumpyloT pacnpeaenuteny Takxke no crocoby yrnpasneHusi 1
Mo KOMMYECTBY MO3ULMM - KOMMYECTBY (DUKCUPOBAHHBIX MOSIOXEHUM
pacnpeaenuTenbHOro 3/1IEMEHTA.

B 30/M0THMKOBLIX pacnpefenuTensx pacnpeaenmTebHbIN

3MIEMEHT - NNyHxep I C KOMbLEBLIMM KaHaBKaMM MOSICKaMK B KOpnyce
2 VMMeEeT MpSAMOSIMHENHOE MEPEMELLEHNE BO BTYNIKE C OKHaMu ang
noasoda u oteoga xwuakoctun (Puc.11).
B  KpaHOBbIX  pacnpefenuTensx  pacripedenieHne  XUAKOCTU
OCYLLECTBNSIETCA MyTEM MOBOpOTa nNpobku kpaHa. B Tabnuue
npuBefeHa OCHOBHble TUMbl pacnpeaenuTeneil ¢ pasinyHbIM YMUCTIOM
nosvuMin 1 nNuHUM (XoAoB). YUnMCNo no3vUMK pacnpesenuTens - 3T0
UMCNO BapWMaHTOB COENVHEHWS KaHasIoB BHYTpWU Kopryca (ABYX-Tpex,
MHOTOMO3ULMOHHBIE pacnpeaenmTenu). YMcno MMHUI - 3TO KOSIMYECTBO
MoABOASILLMX M OTBOASALLMX KaHasIoB B KOpnyce pacnpeaenutens (asyx
NUHENHble [74-3, YeTbipex - IMHeHble [72-4)
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Puc.10 — M'mapaBnuyeckuin pacnpeaenuTesb KianaHHoro Tuna
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Puc.11 — F'mapaBnnyeckuii pacnpeaenmTenb 30/I0THUKOBOMO TUMa
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Tabnuua 1 — XapakTepucTuky pacnpeaenurenei
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Pacnpegenutenn mMoryT 6biTb MPSIMOrO U HEMPSIMOro AencTeus. B
pacnpeaenuTensix NpsiMoro AeMUCTBUS YNpPaBSOWNA BHEWHWUIA CUrHAN
[eNCTBYeT HemnocpeACTBEHHO Ha pacnpefenuTeNibHbli 3MEMEHT, B
pacnpenenuTensx HenpsMoro AenCTBUS  YNPaBnSOWMA  CUrHan
[JEWACTBYeT 4epe3  [OMOSIHUTENbHOE  CrneumanbHoe — YCTPOWCTBO
(cepBOYCTpOICTBO).

Bblibop Tvna pacnpeaenutenst onpeaensieTcs CpeaHuM roJSIoKEHNEM
MNyHXXepa OTHOCUTENTbHO Paboumx OKOH.

B cBsi3n ¢ 3TuM pacnpegenuTtenn MoryT 6biTb:a) C OTKpbITbIM
LIEHTPOM U CNIMBOM;
6) C 3aKpbITbIM LLEHTPOM U CIINBOM;
B) C 3aKpbITbIM LIEHTPOM W OTKPbITbIM CIMBOM; ') C OTKPbITbIM LIEHTPOM
N OTKPbITBIM C/IMBOM.

B Tpexno3auuMOHHbIX pacnpeaenuTensx NMpUMEHSIIOTCA TaKxke
CXEMbl, BKOTOPbIX C/IMBHOM KaHan WCMOMb3YETCA KaK ApeHaXHbIN ans
OTBOAQ yTEYEK MNpu CPeAHEM MOJIOXKEHWUMN MITyHXKepa.

4. KpaH ynpaBneHus

Ha Puc.12 npeacTasieH KpaHOBbIN pacnpegenurens
[BYXMO3ULUMOHHBIN, 4-nuHenHbIn Tuna [71-2. BHyTpn kopnyca I,
uMerowero 4 BbIXOAHbIX OTBEPCTUS C MWHUMAsbHBIM paananbHbIM
3a30poM, pacrionoxeHa npobka KpaHa 2. lNpobka kpaHa wnmeeT 4
BbleMKM W ABa  MeprneHAMKYNSpHbIX  CKBO3HbIX  KaHana B,
pacrnofnioXXeHHbIX B pasHbIX MIOCKOCTAX. Koprnyc KpaHa 3akpblBaeTcs
Kpbllko 4 ¢ ynnoTHeHWeM 5. OT Ky/auyKoB, 3aKperseHHbIX Ha
MoaABMXXHOM  YacTu  CcTona  WAM  CynnopTa,  MpPOM3BOAUTCS
aBTOMaTUYECKUA MOBOPOT PYKOSITKW 8 ¥ npobku KkpaHa 2.
MNepeknioveHune MOXET  OCYLLECTBAATLCS BPYYHYIO. Mpu
nepexkNoYeHMn U3MEHSIETCS HamnpaB/ieHNe MNOoTOKa XXWAKOCTU 4epes
pacnpegenutens.  KpaliHve  MONMoXeHus KpaHa  uKcupytoTcs
LapukoBbIM rkcaTopoM 6. KpaHbl ynipaBneHus Tpex TUMoB BbiNycKaeT
JleHnHrpaackmin 3aBoa CTaHKO NpuHaanexHocten. OHM OTANYAKOTCS
NULWb CNOCo60oM KpenneHus:

r71-21 - ans BHYTPEHHero KpenneHus

BbI'71-21 — ong Hapy>KHOro KpereHus

BI'71-22 — ans KpenneHus Ha YronbHUKE.

Ha kopnyce kpaHa I npoMapkupoBaHbl KaMepbl 0TBOAA M Noasoaa.
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Puc.12 — M'mapaBnnMyeckuii KpaHoOBbIM pacnpeaennTenb

5. O6paTHbIit KnanaH

DTOT annapaT ABMSETCA MPUMEPOM KJarnaHHOro pacnpeaenuTens.
B Takux yCTpOWNCTBax pacnpefeneHue >XUAKOCTU OCyLLeCTBNseTCs
nocneaoBaTeslbHbIM - OTKPbITUEM W MEPEKPLITUEM PAcXOAHbIX OKOH
KfanaHa pasMYHOM  KOHCTPyKUMM  (LIapWMKOBbLIX, TapenbyaTblX,
KOHYCHBbIX).

YcTpoiicTBa npeaesnibHo NpOCTbl MO KOHCTPYKLUMW, UMEKOT BbICOKYHO
repMeETMYHOCTb M BblCTpoaencTBme cpabaTbiBaHMS.

TunoBasi KOHCTPyKUMS YCTpOMCTBA MOKasaHa Ha pwuc.13.
KoHuyeckuid knanaH 3 ¢ ManblM paguaibHbIM 3a30pOM PacriofioXKeH B
pacTouKe Kopryca U NpyxXuHoi 4 npuxmumaetcs K ceany 2. ObpaTHbii
KnanaH nponyckaeT XWAKOCTb TOMbKO B OAHOM HarnpasneHun ( 13
kaHana 1 B 5) oTBepcTUs 6, BbIMNOSIHEHHbIE B KanaHe, OTBOAST yTeuky
U3 NoA Hero BepxHero Topua.
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MN... 12

Puc.13 — O6paTHbIi knanaH

6. Pacnpepenurenu c rmapas/iM4ecKMM ynpassieHUEM

Pacnpepenutenn Tuna [72-1 BbINOAHAIOTCS, KakK NpaBwio,
ABYXMNO3UUMOHHbIMK (Pnc.12,a). MnyHxep 3010THUKA 2 pacrionoXeH B
kopnyce 1 ¢ pactoykamu. B KpblwKax pacnpeaenvTens, 3akpblBatoLmx
KOprnyC C TOpUOB, pacronoXxeHbl apoccenn 3,4, LWYHTUPOBAHHbIE
obpaTHbIMM KnanaHamm 5,6. MNpy nogaye ynpasnsiowero curHanaPy,
paboyas XXMAKOCTb U3 YNpaBAsioWen Maructpanu depes obpaTHbIN
KnanaH nocTynaer B JIEBYIO MOSIOCTb 30/10THMKA, MepeMellas ero B
npaBoe MoJIoXeHne, BpeMsi nepeksitoueHnst onNpeaensieTcs HaCcTPOMKON
apoccens 4 4yepe3 KOTOPbIN >XUAKOCTb CAMBAETCS WM3-MOA NPaBoro
TOopuUa. 3TO UCK/THOYAET BO3MOXHOCTb BO3SHUKHOBEHWS FMAPaB/IMYEeCcKOro
yAapa B CUCTEME MNpU MepekioYeHnn 1 yaapbl MAyHXepa O KPbIWKK
Kopnyca,
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7. PacnpeaenvuTtenm C 3/1eKTPOrnapas/iMyecKk1uM yrpassieHUueM.
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Puc.14 — M'mapaBnnMyeckuii KpaHoOBbIM pacnpeaenuTenb
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B pacnpepgenutensx Tuna [73-3 (Puc.12,6) ocHoBHOW
30M0THMK I ynpaBnseTca pnOByMs BCnoMoraTesibHbiMM 2 ©n 8§,
ynpaBnsieMblM1  anektpoMariutamm 4 un 5. Tlpu nogadve
3NEKTPUYECKOro CUrHana Ha 31eKTPOMarHuT 4, OH nepeMelLaeT BHU3
30/I0THUK 2, ODKMMas MNpPyXuHy. Macno u3 JMHWM ynpaBieHns
NOCTyrnaeT B NIeBYIO TOPLEBYO MOMNOCTb 30M10THMKA I, nepemellas ero
BrpaBo. YNpasnsiowme curHanbl Ha 3MeKTpoMarHiTbl 4 n 5 nogatoTcs
MooYepeaHo OT KOHEYHbLIX 3MeKTpoBbIkoYaTenen. Mpu oTcyTCTBUM
CUrHanoB 30JI0THVKN 2 1 3 NoA AEWCTBMEM NPYXWMH 3aHUMAIOT KpalHee
BEpXHee MoNoXeHue, CoefMHsAS TopueBble MofoCcTU 30M0THUKA I co
cnvBoM. Mpy>xuHbl 6 U 7 yCTaHaBNMBAET IMaBHbI 30/IOTHUK B CpefiHee
nosioXXeHne. B  Tpex no3uumsiXx OCHOBHOrO 30/10THMKa I w
OCYLLECTBNSETCA YynpaBfeHWe OCHOBHbIM MOTOKOM, MNOABOAMMBIM K
rmapoaBuraTtento. bonee petanbHoe W3yyeHWe pacnpesenuTenei
NpVBEAEHHbIX U APYrMX TUMOB CriefyeT NpoBecT N0 UCTOYHUKY (4) .

7.1 CuMBONNYecKue n3obpaxkeHuns 3J/1IEMEHTOB
rmaponHeBMoOaBTOMaTUKH

CumBonvKa 06O3HAYeHWA  3nNeMeHTOB  ruaponpueoga u  [TIA
npeacraeneHa

cneaytowmmm FOCTamm BCK/:

FOCT 2.780-68 TpybonpoBoae! ;

FOCT 2.781-68 annapatypa perynvpoBaHus, yrnpaBneHus ;

FOCT 2.782-68 Hacocbl, rMapoMOTOpbI, UMVHAPSI;

FOCT 2,704-66 npaBuna coCTaBneHUs CXeM rMAponpuBOAOB, -
MpuHsITas CMMBONMKA 6/IM3Ka K MeXAYHapOAHON, SIBNSIETCS eANHON U
065a3aTenbHON, HO MO CPABHEHMIO C paHee U3BECTHLIMM TpebyeT 6onee
KBaNMULMPOBAHHONM MOArOTOBKM MPU aHaM3e M YTEHUM Pa3fMUHbIX
cxem.

Bonpocbl TepMuHonorum cuctem A usnoxeHsl B FTOCT 17752-72.
M3yyeHne npuHUMNOB  MOCTPOEHUS CUMBOIMYECKMX M306pakeHuii
3/IEMEHTOB SIBMISETCS YACTbIO 33fa4M HacTosIen paboTbl.
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4 KOHTpPOJibHbIE BOMPOCHI

4.1 Tunbl YCTPOWCTBA CUCTEM MMAPONHEBMOABTOMATUKMN.

4.2 Tvnbl M Ha3HAYeHWE PEryNPYIOLLMX YCTPOMCTB MMapONpUBOAa.

4.3 MpuHumn paboTbl M YCTPOWCTBO HAMOPHOro 30/10THMKA Tuna 54-
1.

4.4 Ha3Ha4yeHue v npuHuun paboTbl perynsaTopoB pacxoaa.

4.5 HasHaueHwe, yCTPOWCTBO, MpUHUMMN paboTbl pene AaBneHus,
BpEMEHM.

4.6 Tunbl pacnpefenuTesibHbIX YCTPONCTB, UX Ha3HayeHue.

4.7 MpUHLMN NOCTPOEHUS YNCTa NO3ULMIA U XOAO0B pacnpeaenuTenen.
4.8 Bwuabl ynpaBneHUs U MOAK/IOYMEHWs  pacnpepenvitenss B
rMaporipueos

5 Mopspok pa36bopku rmapoannapartypbl

5.1 [ns pasbopku 3sneMeHTa HeobxoaMMO WMETb WCMPaBHbIN
WHCTPYMEHT,

5.2 MNepen pasbopkoii HeEO6XOAMMO M3YuMTb YCTPOWCTBO 3/IEMEHTA M
YCTaHOBUTb MOPSAOK pa3bopku.

5.3 Pa360opky anemMeHTa Npou3BoAnTb Ha CneuunansHOM CTeHae,

54 C6opky aneMeHTa cCneayeT MNpovM3BOAUTb B HYXXHOW
nocneaoBaTesibHOCTU 6e3 MEPEKOCOB COMPSIraeMbIX MOBEPXHOCTEMN.
5.5 TMocne okoH4yaHus paboTbl NpMBECTU B MOPSAOK pabouee mecTo,
0TAaTb UHCTPYMEHT.
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JIABOPATOPHAS PABOTA 3
UCIMNbITAHUE HAMOPHOIO rTMAPOKJIAINAHA HI'16-
50-16(108.00.000B)

1 Llenb pa6oTbl

1.1 OueHka KayecTBa paboTbl rMApPOMNHEBMOANMNapaToB Ha MpuMepe
HanopHoro rugpoknanaHa HIM16-50-16(108.00.000B). 1.2
O3HakoMnieHne C  TexHuyeckummn TpeboBaHMAMM Ha  Knanad,
npaBuiaMmmM MPUEMOCAATOYHbIX WCMbITAHWM KanaHa M MeToaaMu
KOHTPONS NapaMeTpoB, CrocobaMmn TPaHCMOPTMPOBAHNUA U XPaHEHUS,
pekoMeHAaumsiMM Mo NpPUMEHeHno (3KCnayaTaumm).

2 O6wWwuit NopsAAOoK BbiMOJIHEHUA PaboTbl

2.1 O3HaKOMWUTLCA C TEXHUYECKMMWU YCIIOBMSIMM HA HaMOpPHbIM
rugpoknanaH HIC 16-50-16(108.00.000).

2.2 O3HaKOMUTbCS C KOHCTPYKLUMEN 3KCMEPUMEHTASIbHOIO
CTeHA@ METOAMKOM NpoBeAeHUs MPUEeMO-CAATOYHbIX  MCMbITAHWUM
KnanaHa.

2.3.JOKCNepUMeHTaNbHO OrpefennTb XapakTepUCTUKKX KiarnaHa.

2.4.06paboTaTb pe3ynbTaThl UCCNefOBaHWs, NOCTPOUTL rpacduK,
caenaTtb BbiBOAbI.

2.5.0¢bopMUTL ¥ 3aLUTUTL OTYET.

3 MeToabl ucnbiTaHUM

WcnbiTaHns  ruaponpuBoOAoOB W rMApoanmapaToB - OCHOBHOM
METOA OnpeaeneHnst MX TEXHUYECKMX BO3MOXHOCTEW C  LEblo
YCTQHOB/EHUS NoKa3aTenein HaaeXHOCTU.

B 3aBuMcMMOCTM OT UENKW, WUCMbITaHUS  pa3densioT  Ha
KOHTPOJIbHbIE, UCCNEeAOBaTENIbCKME M Ha HaAAEXHOCTb. o cpokam -
YCKOPEHHblE U HeycKopeHHble. [0 MeTogy - paspylarwme u
HepaspyLiatoLume.

UcnbimaHus Ha HaBéxHocmb — Hanbonee TPyAOEMKMN TaK KaK
CBSA3aHbl CO 3HAYUTE/bHBIMU 3aTpaTaMMn BPEMEHM U CPEACTB W AOSKHbI
YUMTBIBATb LUMPOKUIA AMANa3oH PEXMMOB M YCIoBUIA paboTbl (2).

Uccnedoeamenbckue ucnbimaHusi - NpeawecTBylOT BCEM
APYrMM  UCMbITaHMAM. WX rnaBHas uUenb - W3ydeHWe W aHanu3
MPOMCXOAALMX B rmapoannapaType sSiBfEHUA U NPOLIECCOB,
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onpefeneHne XapakTepUCTUK U M3ydeHue (aKTOpOB, BMSIIOLIMX Ha
HaZI&XXHOCTb.

KonmposnbHbie ucnbimaHusi NPOBOAAT AN KOHTPOJIS KayecTBa
npoaykuun. K HUM OTHOCATCS NpeiBapUTENbHbIE, MEXBEAOMCTBEHHbIE
WIN  rOCy#apCTBEHHblE, MNPUEMO-CAATOYHbIE, MNepuoaMYeckue WU
TUMNOBbIE UCMbITAHMS.

lpuemo -  cO0amoyHbie  uUCMbIMaHUsI—OCYLECTBASET
M3roTOBMTENb NPU MPUEMO - CAATOYHOM KOHTPOSIE, KOTOpPbIE NPOXOANT
Kaxabli rmapoannapat CepUHOro npousBoacTBa. [lpu  KoHTpone
NpOoBEPSIOT COOTBETCTBME MMAPOANMapaToB TEXHUYECKUM YCIIOBUAM U
0chOpMASIIOT TEXHUYECKMIA NacnopT.

Ona  HanopHbix rugpoknanaHos [OCTom 20245—74 npwm
NPUEMOCAATOUHBIX  WUCMbITAHMAX  MPEAYCMOTPEHbI cneayoume
KpUTEPUM OLIEHKU HAAEXHOCTU: (DYHKLMOHWPOBAHWUE, HApyXHas WU
BHYTPEHHSISI FePMETUYHOCTb, MNAaBHOCTb PEryMPOBaHMUS, AManasoH
HaCTPOVKW, [ABNEHWE Pa3rpy3Ku, BPEMS HapacTaHUs AaBMeHUs Mocne
NpeKpaLleHns pasrpy3ku, Macca, U3MEHEHWE [aBNEHUS HAacTPOMKM OT
pacxoaa.

4 TexHnuyeckue TpeboBaHus

TY  23.2.1954—88  pacrnpoCTpaHsaioTCd  Ha  HaropHble
rugpoknanaHsl HI16-50-16 npegHasHadeHHble AN OrpaHu4eHus
[aBNEHUs B NOBOAMMOM MOTOKE paboyen XMAKOCTU.

HI 16-50-16 pomkeH cooTBeTcTBOBaTh TpeboBaHusM TV,
KOMrieKTa
AoKyMeHTauum cornacHo 108.00.000B, TOCT 16517—82, TOCT
17411—-81.

OcHoBHbIe NapaMeTpbl NpuBeaeHbl B Tabnuue.
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5 TpaHcnopTupoBka u xpaHeHue HIM16-50-16

TpaHCNOPTUPOBKA MOXET  OCYLLECTBASATLCA  aBTOTPAHCMOPTOM,
XKeNe3HOAOPOXKHbIM, BO3AYLUHbIM TPAaHCMOPTOM, PEYHbIMU U MOPCKUMU
cynamu. lMNpun 3TOM MCNONb30BaTb NPWU MepeBo3Ke aBTOTPAHCMNOPTOM
«06Lwue npaBuia NepeBo3KM aBTOTPAHCMOPTOM»; Xene3HOAOPOXHbIM
TPaHCNOPTOM «TexHU4Yeckme yCrioBusl MOrpy3KU U KpenseHusl rpy30B»;
BO3AYLUHbIM TPAHCNOPTOM «PyKOBOACTBO MO rPy30BbIM NepeBo3KaM Ha
BHYTPEHHMX IMHUAX PD>»: peyHbiM TpaHcnopToM «[paBuna nepeBo3Kku
rpy30B»; MOPCKMM TpaHcropToM «[paBuia 6e30macHoi nepeBo3Ku
reHepasnbHbIX Fpy30B>.

JonyckaeTcs TpaHCMOPTMPOBKA KanaHoB, A0 BBOAA B 3KCMyaTaumio.
npwv nobbixX yCrnoBuax npegycMoTpeHHblix FOCT 15150—69 (B
YacTy BO3AENCTBUS KIMMATUYECKMUX (haKTOpPOB

BHellHen cpeabl) n TOCT 23170—78 (B 4acTM MeXaHUYEeCKMX
BO3AENCTBUIA). YCOBUSI XpaHEHMSI KNlanaHoB A0 BBOAA B SKCM/lyaTaumio
no NMOCT15150—69.

Tabnumua 1
HanmeHoBaHWe NapameTpa BennuunHa 0O603HayeHune
napameTpa CTaHgapTa
(HopmMa) yCTaHaB/MBaKOLLEro

BEJIMYMHY NapaMeTpa

[aBneHne Ha Bxoae

HomunHanbHoe 16 OCT 12445-80
MakcuMarnbHoe 20 *xk
MakcuMarnbHoe faBneHne 0,4 Hokok
pasrpysku, Mlla
[nanas3oH perynnpoBaHusi 0,4

fdasneHus, MlMa

Pacxon paboueit XXnMaKocTy

N/MUH
HoMWHanbHbIN
MaKcuMMasnbHbIN 63 *kk
MWHUManbHbIN 10 *xk
BHYTpeHHSAS repMeTUYHOCTb, 1,5
N/MWH

(MakcuMarbHble BHYTPEHHUE
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YyTEUKN)5

MakcumarnbHoe npesbllleHne 2
[aBNEHUSI HACTPOMKN NMpu
MrHOBEHHOM BO3pacTaHun

nasnenus, Mla

BpeMms HapacTaHus fgaBneHus 0,1
nocne npexkpaLieHus
pasrpysku, ¢, He bonee

M3MeHeHWe naBneHus 1
HacTpovikax oT pacxoga P=f(Q)
npv n3MeHeHun ot Qumn 4O
Q+om), MMa, He 6onee

Macca, kr 1,9

6 YkasaHusa no 3Kkcriyatauum (NpUMeHeHuUro)

[lnsi yCTaHOBKM B r’MAPOCUCTEMY HEOBXOANMO:
a) CHATb  3arsyLKu C KnanaHa, CIuMTb  OCTaTKu
KOHCEpBaLMOHHOM
CMa3sku, ybeamTbCs B YUNCTOTE KaHasIOB KamnaHa;
6) ycTaHOBUTb KiamaH Ha MOArOTOB/IEHHOE MECTO MOHTaXa M
MoACOEAVHUTL TPybONpPOBOAbI COrMTAacHO rMapaB/IMYECKON CXEME.
TeMnepaTypa paboyein XXMAKOCTM MpU 3KCMyaTaumMn AOMKHA
6bITb He Bbiwe ntoc 80°C n He HMxe MUHyC 5°C.
TeMnepaTypa OKpy><atoLeit cpeabl Mpy 3KCMAyaTauuM KnarnaHos
[OSKHA 6bITh:

a) NS KanaHoB UCMOSNHEHNS «Y»— He Hke MUHyc 40°C
N HE BbllLE
6) ANS KanaHoB UCMONHEHNS «T»— He Hke MuHyc 10°C

1 He Bbiwe nntoc 45°C.

MOHTaX W 3KChayaTaums KnanaHoB AO/MKHbI NPOU3BOAUTLCA
nepcoHanoM, 03HaKOMMeHHbIM ¢ TY23.2/1954—88, npu cobniogeHum
npaBua TEXHWKM 6e30MacHOCTHU.
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7 NMpaBuia NpMeMKu n Metoabl KoHTpons HIF16-50-16

KoHTponb KayecTBa W3roToBfieHMs M COOpKM Bcex AeTanen
KnanaHa cornacHo TY u  TpeboBaHMSM  4YepTexel  [AO/MKeH
OCYLUECTBNATLCA B MOPSAKE BbIMNOIHEHUS KOHTPOMbHBLIX Onepauuii,
ABNSAOLLMXCA YacTbto TEXHONOrn4YecKoro npouecca. Mpwu
OKOHYaTe/IbHON MPUEMKE AOSHKEH MPOV3BOAMTLCS BHELIHUA OCMOTP
KnanaHa.

KnanaHbl AO/MKHbI MOABEPraTbCs KOHTPOJIbHBbIM - UCMbITAHWAM, a
WMMEHHO: NPMEMO-CAATOYHbIM, MEPUOANYECKMM N TUMOBbLIM.
KoHTponb napameTtpos cornacHo FOCT 20245—74, [ONOSHUTENLHO
OnpeaenstoTCsa: MakKCMManbHOE rMpeBbilleHWe AaBfieHME  HACTPOMKM
npM MrHOBEHHOM BO3pacCTaHuUM AaBfeHusl, BpeMsl HapacTaHus
[JaBneHnst Nocne npekpaLleHns pasrpy3ku.

8 MNpaBuna npoBeaeHUsi NPUEMO-CAATOUYHbBIX UCTIbITAHUM
HI 16-50-16

Pabouasi XMAKOCTb - Macna MWHEepasbHble C BSA3KOCTbIO Mpu
ucnbiTaHun paBHoi 3(H35 MM /c. Knacc 4mcToTbl pabouein uakoctu
pomkeH ObITb He rpybee 15-1V-16 no T0OCT23.1.157—86.
HoMuHanbHas TOHKOCTb UAbTpaUmMn-25MKM.

WcnbiTaTenbHble cTeHabl M TpeboBaHus 6He3onacHOCTM Mpu

UCMbITAHUAX AOMKHbI cooTBeTcTBOBaTh NOCT12.2,040—79,
MOCT12.2.086—83 1 A0/MKHbI bbITb aTTECTOBAHBI.

MorpewHoCcTb N3MepeHns napaMeTpoB AO/HKHA COOTBETCTBOBaTb
2 rpynne To4HocTn no MOCT17108 - 86.

a) (yHKUMOHMpOBaHUe 4%;

6) Hapy)Has repMeTU4HoOCTb 1%);

B) BHYTPEHHSS repMeTUYHOCTb 4%:;

r) M3MEHeHWe AaB/IEHUS HACTPOMKK OT pacxoada 4%
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9 MeToauMKa NpoBeAeHnsi NPUEeMO-CAATOUYHbIX
MUCNbITaHUK

Mpn npoBepke YHKUMOHUPOBAHUS [OMKHbI MPOBEPATHCS:
perynupoBaHve  [daBfeHusi, AaBfeHuWe  pasrpy3ku,  NiaBHOCTb
pEeryMpoBaHuns U AnanasoH HaCTPOMKM.

BpalleHneM perynvpoBOYHOrO BWHTA KianaHa M3MEHSTb
fasneHune ot 8 go 20 MMa (cnmB M3 KaHana ynpaeneHust 4O/MKeH bbb
3aKpbIT), NpY 3TOM AaBieHne A0/MKHO nnaBHO, 6e3 ckaykoB BO3pacTaTb
N YMEHbLLATLCS, HE JIO/MKHO BO3HMKATb aBTOKONIEGAHWIA.

WcnbiTaHme HeobxoaumMo npoBecTM  3-X, 5-TM KpaTHbIM
yBENNYEHNEM N YMEHbLUEHNEM AaBfeHNs.

Hactpoutb knanaH Ha paenenune (161 MMa) 3-X KpaTHbIM
OTKPbITUEM W 3aKPbITUEM KaHana yrnpasfieHus nepeBecTu KnanaH u3
peXXuMa npefoxpaHeHust B pexuM pasrpy3ku. CpabaTeiBaHue knanaHa
JIO/MMKHO 6bITb 6bICTPbIM (6€3 3anasabiBaHusl) U UYETKUM, NPU 3TOM
JaBfieHne pasrpysku He AoMKHO npeBbiwatb 0,4 MIMa (npu. cBobogHOM
CNMBe M3 KaHana ynpasneHns).

MpoBepuTb HapPYXXHYID repMeTUYHOCTb HEeobXoauMO NpoBepPSTb
noasoaoM aaeneHust (24+2 MMa) Ha Bxod knanaHa. OcTanbHble
0TBEpPCTUA 3arnywmnTb. [poaoMKUTENBHOCTL UCMBITAHUS HE MeHee 3-X
MUHYT.

Mpyn 3TOM NOTEHUE Hapy>XHbIX MOBEPXHOCTEN, TeYb MO pe3bbam
W CTbIKaM He JOoMyCKaeTcs.

MpoBepka BHYTPEHHEN FEpPMETMYHOCTU [O/MMKHA MPOBOAWTLCS
npy OaBNEHWN HacTpolku knanaHa ( 1 6 + 1 MMa) u gaBneHuo Ha
Bxoge (141 Mrla). BenunumHa CyMMapHbIX YTeyek [A0SDKHA
NpoBepsATbCA Ha C/AMBHOM OTBEpPCTMM KhanaHa. KaHan ynpasneHus
3arnyLwmTb.

YTeukn wusMepsaTb He MeHee 4deM 4epe3 30 cekyHa nocne
YCTaQHOBMIEHNS 3af@HHOro [AaBneHus. W3MepeHus npoBOaUTb B
TeyeHne 60 cekyHa. MakcumanbHO AOMYCTMMAs BeIMYMHA CYMMapHbIX
yTeuek-1.5 n/MuH.

[na onpepeneHns AMHaMUYECKUX XapaKTeEPUCTMK HamopHOro
KnanaHa, npeaBapuTenbHO W3MepuTeNbHas CUCTeEMa TapupyeTtcs C
NCMONb30BaHWEM PY30MOpPLUHEBOr0 MaHOMETpa.

N3MepuTenbHas cucTeMa ycTaHaBMBAETCS Ha CTEH/.
MepeknioyeHne pexunMa MNpouM3BOANTCA BKOYEHMEM KnanaHa K3
(puc.).

[aTb obbsiCHEHME WM aHanu3 Moy4YeHHbIX AAHHbIX U NPUBECTU

3aK/II0YEHME O NPUrOAHOCTY AAHHOMO KanaHa K aKcryaTaumm.
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JIABOPATOPHAS PABOTA 4
NMPUEMO-CAATOYHbIE UCMNbITAHUA
rTMAPOPACNPEAENIUTENA C
ANEKTPOrMAPABJINYECKUM YINPABJIEHUEM
TWUNA P3rs0-3

1 Llenb pa6oTbl

1.1 M3yyeHune yCTpOWCTBa n npuHUMNa nencTeus
ruapopacripefienntens ¢ 3/1eKTPOMarHUTHLIM yrnpasreHnem tuna Par
50-3.

1.2 TlpoBeaeHVe NPWEMOCAATOUHBIX MCMbITAHUN, TEXHUYECKOro
0b6cnyxMBaHNa U peMoHTa rmapopacnpeaenuTens.

2 YCTpPOMCTBO M NPUHLUMN AEACTBUSA

YcTpocTBO M 0603HaYeHWe  OCHOBHbIX  3/1EMEHTOB
rMapopacrnpefenvTensl C  3NeKTPOrMApaB/IMYECKUM  YMpaB/IEHUEM
nokasaHbl Ha puc.16

2
1515 KNy \,':l' \

—h

PucyHok 16 - T'mapopacnpeaenutens Pl 50-3.

p

1915 2Mm 10987 6 5 4

MpuHUMN Ae’cTBMS 3TOro pacnpefenqTens 3akloyaeTcs B
cneaywoweM. Ha anektpoMarHuT 3 HanpsbkeHue (24V). MNpu atom, nog
[LENCTBMEM 3MIEKTPOMArHUTHOMO MONS CepPAEYHWUK SNEeKTPoMarHuTa
BTArMBaeTCs, M urna 11 oTKpbIBaeT oTBepcTue B ceane 4. B pesyneTate
NOSIBNSETCS PacxXof XMUAKOCTU Yepes3 APOCCeSibHOe OTBEPCTUE BTY/KU 6
30/10THMKa 5

Ha apoccene npovcxoauT nageHve faBneHust U Noj AeNCTBreM
pa3HOCTU JaBneHWI 30M0THUK 5 cMellaeTcs U coeauHsieT

OAMH KaHan noTpebuTenst C MOMOCTblO HarHeETaHus, a Apyron — co
C/IMBOM.
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Mocne OTKMIOYEHUS NUTAHUS dnekTpoMarHuTa 3, urna 11
3aKpbIBaeT OTBEpPCTUE ceana 4, NOTOK XMAKOCTU Yepe3 ApoccenbHoe
OTBepCTME BTY/IKM 6 NpekpalwlaeTcs, AaBfeHuMe BbIpaBHUBAETCH, WU
30/10THWK 5 noa AENCTBMEM LIEHTPUPYIOLLIMX MPY>XMH BO3BpaLLaeTca B
HENTPasibHOE MOJIOXEHUE.,

Ynpaensemble obpaTHble KnanaHbl (rMapo3aMKku) 2 3anvparoT
pabouyto XUAKOCTb B KaHanax notpebutens ans npeaoTBpalleHust
CaMOMpon3BOSIbHOMO ABMXEHUS pabounx opraHos. lpu BKIOYEHUU
rugpopacrnipefienutenss oavH U3 rMAPO3aMKOB OTKPbIBAeTCs Mofj
[OEACTBMEM AaBNeHUs paboyer XKUAKOCTW, a MPOTUBOMOMOXHLIN
OTKpbIBAETCS MOpLUHEM 1.

3 TexHUYeCKMe XapaKTepUCTUKU ruapopacnpeanenvrens
C 3/1IeKTpormapas/iMyecKkuM ynpasseHmem tuna Pl 50-3

mapopacnpenenvtenu C 3MeKTPOruapaBInyeckmm
ynpasneHveM tuna P3I 50-3 gosmkHbl COOTBETCTBOBATL TpeboBaHMsIM
TY 23.3.1953-88 cornacHo NOCT 16517-82, TOCT 17411-91.

Tun pacnpepenuTens: HanpaBASIOWMN, CEKUMOHHBLIN  C
3NEKTPOrnapaBInyeckmM yrnpaBieH1eM.

OcHOBHble napamMeTpbl pacrnpefenuTens npuseaeHbl B Tabn.

2.1.
NQ HanmeHoBaHWe napaMeTpa BennunHa
n/n napameTpa
1 YCOBHBI NPOX0A, MM 12
2 [aeneHne Ha Bxoae, Mla
HomunHanbHoe 16
MakcuManbHoe 20
MuHMManbHoe 2
3 MakcmMManbHO AoMNyCTUMOE AaBfieHne Ha 1
BbIxoge (cnuee), Mla
4 [aenenne ynpasnexus, MlMa
MakcuManbHoe 20
MuHnManbHoe 2
5 Pacxopn paboueit »xnuakoctu, 1/MUH
HoMuWHanbHbIN 50
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MaKcrMarbHbIN 63
6 O6beM KaMepbl yripaBneHus, cm3, He 6onee 3
7 MakcumarnbHaa NpoA0MKUTENBHOCTb 15
BKJTIOYEHMS OQHOr0 3/1EKTPOMarHUTa npu
MNB40%, Puom 1 Quom, C, He Bonee
8 BHYTpeHHSI repMETUYHOCTb (MakCUMasbHbIE 60
BHYTPEHHMWE YTEYKM B CONPSKEHUN
«30/10THUK-KOPMYC>» NP HOMUHANbHOM
AABNEHNUN) CM3/MUH.
9 Bpems cpabatbiBaHus, Npy Puom U Quom, C, HE 0,5
bonee
10 | MakcumanbHoe Yncno cpabaTbiBaHWi, LMKNOB 1000
B yac.
11 Mepenaa AaBneHWit Ha 30/I0THUKE pabounx
ceKkumin (Ha BXoae-BbIXoae K 0,5
rmapopacnpeaenuTento, NpsiMor uim
06paTHbI NPOXOA XXWAKOCTWN) Npu
HOMMHaNbHOM pacxoge, MlMa, He bonee
12 Mepenaa AaBneHUA Ha rMapo3aMke paboumx
cekunii (Ha BXxoae-BbIxoae K 0,4
rmapopacnpeaenuTento, NpsiMon unm
06paTHbI NPOX0A XXMAKOCTU) Npu
HOMMHasNbHOM pacxoge, MMa, He 6onee
13 YTeUKM Yepes 3aKpbITbil 3amMopHbIi KranaH He
rmaposamMka JonyckaroTcs
14 Poa aneKkTpuyeckoro Toka ynpasfieHus MOCTOSIHHBIN
15 MoluHoCTb, noTpebnsemas oagHNM 56,3
3/1EKTPOMArHMToM, BT, HOMMHanNbHas
16 HanpsbkeHue 3nekTpnyeckoro Toka, 24
HOMUWHanbHoe, B
17 | Macca 6e3 pabouelt XXnMakocT, Kr, He 6onee 26
18 YpenbHasa Macca (kr/MMaxi/MuH) 0,033
19 MakcrMMasbHOE YMCNo paboyumnx CEKLMI LWT. 6
20 rabapuTHble pa3mepbl, MM, He bonee 370x330x140




1)
2)
3)
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21 | FaMMa-NpOLIEHTHbIN TEXHUYECKUIA pecypc, Npu 3000
y=95%, MoTO4YacoB (LIMKNOB Ha pabouyto (20000)
CEKLNIO)
22 CpeaHsst HapaboTka Ha 0TKa3, MOTO4YacoB 4,5x10%
23 YCTaHOBNEHHLIN CPOK CNyxbbl, NeT 10
24 XapakTepucTtvka paboyeit XnaKocTu:
24.1 KnHeMaTunyeckas BA3KOCTb, MM%/C
MuHuManbHas 6
24.1 HoMnHanbHas 30+35
MakcumanbHas 800
24.2 TemnepaTypa paboueit xuakocTu, °C
MuHuMarnbHas -5
MakcuMarnbHas +80
24.3 HoMuHanbHas TOHKOCTb hUbLTPaLMK, MKM 25
24.4 YuctoTa pabouyeit )nakoctn He Huxe 15
knacca no NOCT 17216-71
25 TemnepaTypa okpyxatolLel cpeapl °C
MuHVManbHas -40
MakcumarbHas +45

4 MNpasuvna npoBeaeHnN I'IpVIéMO-CAaTO‘-IHbIX MUCNbITAaHUA

MpUEMO-CAATOYHbIE  UCMbITAHUS  MPOBOAATCS  3aBOJIOM
N3roToBUTENEM, C LIENbI0 MPOBEpPKM BCeX MNapaMeTpoB M34enns Ha
COOTBETCTBME TEXHUYECKUM YCNOBUSAM.

MpUEMO-CAATOYHBIM  UCTILITAHWMSIM  [IO/DKEH  MOABEPraThCs
KaXkabli pacnpeaenuTtenb.

MpM  NPUEMO-CAATOYHBIX  MCMBITAHMAX  AOMKHbI  BbITb
NnpoBepeHb!:

@OYHKUNOHNPOBaHKE;

Hapy>xHasi repMeTU4HOCTb;

BHYTpeHHsIS1 repMeTUYHOCTb.

Mpu NpoBeAeHNM UCMbITaHUIA HEOBXOAMMO BbINOMHATL ClEAyoLME
yCnoBus:

e BSI3KOCTb paboyelt XUAKOCTM A0/MKHA 6biTh paBHoOi oT 30+35 MM?/C
e Kacc YNCTOThI pabouyelt XXnMaKOCTM He rpybee 15-ro knacca
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® HOMMWHanbHas TOHKOCTb OUNbTPALMK XKNAKOCTU 25 MKM

® MOrPELHOCTb  U3MepeHUs NapameTpoB MpU UCTbITAaHUM A0HKHA
COOTBETCTBOBATb 3-eit rpynne To4HocTn no FOCT 17108-86
MpoBepka MYHKUMOHMPOBAHMS [O/MKHA NPOU3BOAMTLCS B ABa dTana:
1-bl1 3Tan — NpY MUHUMANbHOM AaB/IEHUM
2-0li 3Tan — Npy HOMMHANBLHOM AABNEHWUM
MpoBepka Hapy>HON repMETUYHOCTM NMPOM3BOAMTCS CIEAYIOLIMM
ob6paszom:

e NMPU MOOYEPEAHO CMELWEHHbIX B KpaiHWe Mo3uuMM  30M10THUKAX
(BK/IIOYEHHBIX 3/1EKTPOMArHMTax) 1 NoaBOAE XUAKOCTY MOA AABNEHUEM
(24+2) MMa Ha Bxopa pacnpeaenutens. OctanbHble 0TBepCTUs (KpoMme
BbIXOAHOr0) AO/MKHbI 6bIThb 3aryLUeHbl.

e Npu HeWTpanbHOM no3numm 30/I0THMKOB (BbIKTFOYEHHbIX
3NeKTpoOMarHnTax) W OJHOBPEMEHHOM MOABOAE >KMAKOCTM MoA
pasneHnem (2,0+0,2) MlMa k BXOAHOMY M BbIXOAHOMY OTBEpPCTUSM
pacnpegenutens. OcTanbHble OTBEPCTUS AO/MKHbI ObITb 3arayLeHbl.
BpeMs UCMbITaHUS B KaXkAoW MO3uLMM 30/1I0THMKOB He MeHee 30 cek.,
npy 3TOM MOTEHWE HApPYXHbIX MOBEPXHOCTEN, Teyb MO pe3bbaM U
CTblKaM He AOoMyCKatloTCs.

Mpun  npoBepke  BHYTPEHHENM  TFEPMETMYHOCTM  OMpPedensioTCs
CyMMapHble yTeuKu:

e B COMPSDKEHUUN «30/I0THUK-KOPIYC», «30I0THUK-CEANO0», «Ceasio-urna»
B HEWUTpasibHOM  MNO3MUMM  30/I0THMKOB  (MpU  BbIKJIKOYEHHbIX
aneKTpoMarHuTax)

e B COMPSXKEHUN «30SI0THWMK-KOPMYC», <«MNOpPLUEHb-KOPNyC», «Ceano-
30/I0THUK», «CEeAN0-UrNa» Npu 30/10THMKaX CMELLEHHbIX B KpaiiHue
no3uummn (YTO COOTBETCTBYET BK/IOYEHHBIM 3/1EKTPOMArHUTaMm)

& B COMPSDKEHWUN «Cepo-urna»

® repMETUYHOCTb rMAPO3aMKOB
BenuumHa yTeuek, BbIsSIBEHHAS MPU UCMbITAHUSAX Ha BHYTPEHHIO
repMeTUYHOCTb He A0/HKHA NpeBbILLAaTh A0NYCTUMbIX 3HAUEHWIA.

5 UcnbiTaTenbHbIA CTEHA

MpuHUMNManbHas rugpaenuyeckas cxeMa cteHaa n3obpaxkeHa Ha puc.
2 rpe:

WP- ncnbiTyeMblli ruapopacnpeaenmtens

H- Hacoc

KM1, K2, KM3 npeaoxpaHvTtenbHble KanaHbl
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P1 yeTbipex/IMHENHbIN TPEXMO3ULIMOHHBIA pacrnpeaenuTens C
PY4YHbIM yrpaBieHneM

KP1-KP8 kpaHOBble pacnpeaenuTenu

M1-M3 maHoMeTpbl

®- punbTp

KO1-KO3 obpaTHble KnanaHbl
Mpun nycke cTteHaa, pacnpeaenutens P1 gomxkeH 6biTh B CpeaHEM

nonoxeHun (0)
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PucyHok 17 - MpuHumMnuanbHas rmapaBnmyeckast Cxema creHaa

MpuHUMNManbHas  3neKkTpuyeckass CxeMa CTeHAa  CoCTaBsieTcs
CTYOEHTOM, rae:

YA1, YA2 — 31eKTpOMarHuTbl

SA1 — KkHOMKa
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6 MeToauka BbINO/IHEHUS paboTbl

6.1 MNpoBeaeHne NPUEMO-CAATOUHBIX UCMBITAHWUN.
6.1.1 MpoBepka (pyHKLUMOHUPOBAHWS.

MpoBepka PyHKLUMOHMPOBaHUS NPOM3BOAMTCA B ABa 3Tana:

1-/4 3Tan: npuM MMHUMasbHOM AaBlEHUU

2-11 3Tan nNpy¥ HOMWUHANbHOM AaB/IEHUM
1-3Tan:

MepekntounTb KpaHoBble pacnpegenutenn KP2, KP3, KP6, KP7,
KP8 B nonoxeHue «2», KpaHoBble pacnpepenutenn KP1, KP5- B
NOJIOXKEHNE «1»,

3anycTuTb CTeHA, nepeknounTb pacnpegenutens Pl B
MOJIOXKEHNE «2»,

3aTem KHOMKOM SA1 npoun3BecTn 3-5 KpaTHoe
nocnefoBaTeNbHOE BKIKOYEHNE BCEX 3EKTPOMArHUTOB WUCMbITYEMOro
pacnpegenuTens.

CpabaTbiBaHue pacrnpeaenutens oueHMBAEeTCS BM3yasbHO.

3aKOHUYMB WUCMbITaHWE, MepeBecTn pacnpefenutens Pl B
nonoxeHune «0»,
2-3Tan:

MepekntounTb KpaHOBLIM pacrnpeaenuTens KP6 B MonoXxeHue
«1» 1 NOBTOPUTb BCE AEWCTBMSI NMEPBOrO 3Tana UCTbITaHWi.

6.1.2 MpoBepKa Hapy>XHON repMETUYHOCTH.

MNposepka HapY>KHOW repMeTUYHOCTH Npou3BOAUNTCS
cneaywowmnm obpasom:
a)- Npy NOOYEPEAHO CMELLEHHBIX B KpaiHWE MO3WLMWM 30/I0THUKAX U
noaBoAe XWAKOCTU NoA AasneHvem 24 MlMa Ha BXxoA pacrnpeaenuTens.
Mpn 3TOM BCe oTBepcTUs pacnpegenutenss (KpoMe BbIXOAHOIO)
3arnywatotca. KpaHosble pacnpepenutenu KP2, KP3, KP7, KP8
nepekNtiounTb B MONOXEHUE «2», KpaHoBble pacnpeaenutenn KP1,
KP5- B nonoxeHue «1».

3anycTuTb CTeHA, nepeknounTb  pacripefenutens Pl B
NOSIOXKEHNe «1».

3aTteM kHomkoM SAl  npou3BecTM  nocsiegoBaTesnbHOe
BK/IIOYEHME BCEX 3/IEKTPOMArHWTOB MNPV 3TOM MOTEHWE HAPYXHbIX
MOBEPXHOCTEN, TeYb MO pe3bbaM M CTblkaM He AOMYCKAETCS.
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3aKOHUYMB UCMbITaHWE, MepekNoYnTb pacnpepenuTens Pl B
nonoxeHune «0»,

6)- Npyn HENTPaNbHOM NO3MLMK 30/I0THUKOB M OAHOBPEMEHHOM NOABOAE
XUAKOCTM nog  fdasneHvem 2 MIMa K BXOQHOMY W BbIXOAHOMY
OTBEpCTUAM.

Mpu 3TOM OCTasnbHbIE OTBEPCTUS 3arNyLIAoTCs.

KpaHoBble pacnpegenutenn KP3, KP5, KP7, KP8, KP6
NepeKsIiYnTb B MONOXEHUE «2>», KpaHoBble pacnpeaenutenn KP1, KP2-
B MOJMTOXXEHNE «1»,

3anycTuTb CTeHA, nepeknounTb pacnpegenutens Pl B
NosioXKeHne «2» Ha BpeMsl He MeHee 30 cek.

Mpu 3TOM NOTEHUE HAPYXXHbIX MOBEPXHOCTEN, Teub MnopesbbaM
N CTbIKaM He AOoMyCKaeTcs.

6.1.3 [poBepka BHYTPEHHEWN repMETUYHOCTM YNPaB/ISIEMbIX
obpaTHbIX knanaHos (rMapo3aMKoB).

lpoBepka repMeTMYHOCTU TMAPO3aMKOB MPOU3BOAMTCA A0
YCTaHOBKM WX B KOpMNycC pabounx cekumi. McrbiTaHus npoBOASTCS
NoABOLAOM >XMAKOCTW nNoA JasBneHveM 16 MMa B HaaknanaHHYo
NnosnocTb.

MpoBepka Npou3BOANTCS Creayowmm obpasom:

Mapo3aMkyM  BbIKpyuMBalOTCA M3 pabounx  cekuuin u
MOAK/IOYATCS K HarHeTaTenbHOW  ruaposiMHuW.  KpaHoBble
pacnpegenutenn KP2, KP3, KP8 nepekntoyalotTcs B nosunumio «2», KP1,
KP5, KP7, KP6 nepeknoyatoTcs B NO3ULMIO «1»,

3anyctuTb CTeHA, nepekniouuTb pacnpegenutens Pl B
NosioXKeHne «2» Ha BpeMs He MeHee 60 cek. [pyn 3TOM KanesbHble
YTEUKU M NOATEKAHME XUAKOCTU B MECTaX YMNJIOTHEHWUIA  TMApO3aMKa
He AonycKaeTcs.

Mocne npoBefdeHUss  WUCMbITaHW  COPOCUTL  AaBNIEHUE
NnepekIloYMB KpaHoBbIV pacnpeaenmtens KP1 B nosvumio «1» wu
yCTaHOBUTb MMApPO3aMKM B paboune cekumm.

6.2 TexHn4eckoe obcnyxunBaHue

TexHnuyeckoe  obcnyxuBaHue  rmapopacnpegenutenss C
3MeKTPOruapaBInyeckmm yrnpaBneHvem 3aKYaeTcs B
nepuoamMyeckoM BHELLHEM OCMOTPE Ha Hanunuyme HapyXHbIX yTeyek.
MpoBepsieTca  HAAEXHOCTb KPEMneHuss UM npu  Heo6XoauMOoCTU
MOATArMBAIOTCA KPEMEXHbIE 3NEMEHTbI. MPOM3BOAUTC O4YMCTKA OT
NblAn 1 rpsasu. NpoBepsieTcs COCTOSAHME MPOBOAOB, NMOABOASLLMX TOK K
pacnpeaenuTesnto M KayecTBO KOHTAKTa B pasbemax.
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MNpaBunbHOE U cBoeBpeMeHHoe npoBeaeHue T.0., sBnseTcs
rapaHToM Haa&XHOW paboTbl pacnpenenuTens.

6.3 MpoM3BECTM aHANM3 MONYYEHHBIX PE3Y/IbTAaTOB UCTbITAHWUIA
MpW HaNMUYMM HEMCMNPABHOCTEN U 0TKA30B, AaTb O6bACHEHUE NPUYMHAM,
coenatb  3aK/loveHMe 0 MPUIrOAHOCTM  ruapopacnpegenvTens K
3KCryaTauum.

JIABOPATOPHASA PABOTA 5
MUCNbITAHUA TMAPOPACNPELAEJNIUTENSA C
MYCKYJibHbIM YIMNPABJIEHUEM TUINA P50-3

1 Llenb pa6oTtbl

1.1 OueHka kadecTBa paboTbl ruapopacnpeaenvtens tuna P50-3.

1.2 O3HakoMNeHMEe C TEXHUYECKMMM TpeboBaHWAMKU, METOAMKOM
UCNbITAHWI, YCTPOWCTBOM rMApOpacnpenenuTenst U WUCMbITaTeNbHOMo
obopynoBaHus.

2 YCTpPOMCTBO M NPUHLUMN AEACTBUA

'mppopacnpeenuTenb cOCTOUT M3 5 cekumi, paboTarowmx Ha
5 norpebutenein: noabem/onyckaHune XKaTKu;
BKJ/THOYEHME/BbIK/TIOHEHNE MOJIOTUIIKM; BbIHOC MOTOBWNA;
noabem/onyckaHne MOTOBMMA; M3MEHEHWE 4acTOoTbl  BpalleHus
MotoBuna. B  kopnyce 5 (cm.puc.) ruapopacrpefenvrens
YCTQHOBNEHbI 30/10THUKM 6 C LIEHTpUpYIOLLEN MpYXWHON 9, koTopast
BO3BPALLAET 30/0THMK M3 paboyero MOMOXEHUS B HeWTpanbHOE
(cpenHee). B paboumnx CeKUmsIX rmapopacnpenenvTens
yCTaHaBNMBaOTCA rMapo3amMkn 1 ans dukcaumnm nopLuHen (NyH>KepoB)
rmapounMnmMHapoB B NMPOMEXYTOYHbLIX  MONOXEHUAX. Bce cekunmn
coeaMHeHbl TPEMS KaHanaMu: NoaBoa paboyen XXMAKOCTU; ynpaBieHUE;
cnmB. Pabouas XMAKOCTb B KaHan yrnpas/ieHNs NoJAEeTCA0T HanoOpHOro
rmppoknanaHa 108. lMpu cMelleHuM 30M0THUKA M3 HEWTpasbHOro
NOMOXEHUA KaHan YynpaBIEHNA NEPEKPbLIBAETCA, B PE3Y/bTAaTE YeEro
JaBneHne B cucteme nosblwaercs. Cekums paboTtatowas Ha
noabeM/OnyckaHne >XaTKM OT/IMYAETC OT OCTajlbHblX YCTPOMCTBOM
rngposamka (cM.puc 1). Cekuum nMeroLme oanHrMApo3aMoK paboTtatoT
Ha MJTYHXXepHble rmapounnnHapbl (CM.puc 2).

B HelTpanbHOM MOSIOXKEHWUM 30/1I0THMKA 5 XXnMakocTbnoaBoANTCS
B MosiocTb P, @ uepes kaHan ynpaB/ieHns XUAKOCTb MAeT Ha cnms. MNpu
nepemeLLeHnMn 30/10THMKA BNEBO XUAKOCTb M3 nonoctuP noctynaet B
nonocte I n pganee uepe3 rmgpos3amok 1 mM kaHan A nopaerca B
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6eclTOKOBYD MONOCTb rmapouunuHapa. MNpu 3ToM nopuweHb 14 noa
[JENACTBMEM AABNEHUS XXMAKOCTM MNePEMELIAETCS BrpaBO OTKpbiBas
rMApo3aMoK, YUTO TO3BOMSIET XXMAKOCTM U3  LUTOKOBOM MOJSIOCTM
ruapounnuHapa no kaHany B yepes rugposamok unonocts [ nonactb
B kaHan cnmea T. Mpu nepemelleHMn 3010THUKA BNPaBO XXMAKOCTb U3
nonoctn P noctynaet B nonoctb [ u ganee yepes ruapo3aMok 1 u
kaHan B nopaetcsa B WTOKOBYO MOMOCTb rmapounnuHapa. Mpu 3Tom
nopuieHb 14 noa AeNCTBMEM AaBNEHUS XXMAKOCTM NEPEMELLIAETCS B/IEBO
OTKpbIBAs TMAPO3aMOK, UYTO MO3BOJIAET >XUAKOCTU U3 BECLITOKOBOW
NOMOCTU rMAPOUMIMHAPA MO KaHany A yepes rmapo3aMok 1 nonoctb I
nonacTb B KaHasn BHYTPW 30/I0THUKA W Yepe3 Hero B KaHasn civea 1. B
CEeKUMSX C OAHWM IMAPO3aMKOM XXWAKOCTb MpU  NEpPEMELLEHUM
30/10THMKA BNpaBo 13 nonoctv P nogaetcs B nonocts [ n aanee yepes
rmapo3amMok K ruapounnuHapy. MNpy nepemelleHMn 30/10THUKA BIIEBO
nonoctb P coeanHsieTcs ¢ nonoctbio I, a nonocts [ co cnveom T. Mpwu
3TOM MOpLUEHb NMOA [AEWCTBUEM [ABNIEHUS XUAKOCTU MEPEMELLIAETCs
BMPaBO M OTKPbIBAET rMapo3aMokK NpPonycKasl XXWAKOCTb Ha C/MB.

14
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Puc. 1 PaGouas cekuHsi ruapopacnpenesnrens
C MYCKYJbHbIM YNpaBJIeHHeM:

1 — knanan 3anopuwlii; 2 — Kpuimka; 3 — tara; 4, 7 — cronop; 5 — Kopnyc;
6 — 30J0THHK; 8§ — waiba; 9 — npyxuHa; /0 — wai6a, /1 — cTonopHoe KOJblUO"
12 — kpmuika; 13 — XBOCTOBHK; /4 — nopuieHb

Pvc.18 — MvapaBnMyeckuin pacnpeaenuTenb C pyYHbIM yripaBieHneM
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]

b 5 4 3

Puc. 2 3anopiioe ycTpoiicTBO CeKLHH NOJL'LCMA KATKH:
! — wryuep; 2 — KpecroBHHa; 3 — npyxuHa; 4 — kaanas; § — BTyaKa; 6 —
nopLieHb

Puc.19 — CxeMa 3anopHOro YCTpoWCTBa NoabeMa XaTku

3 TexHnueckme TpeboBaHusa rmapopacnpeaenuTens c
MYCKYJIbHbIM yripaBsieHneM tuna P50-3.

mapopacrnpefeniTeny € MycKyJ/bHbIM yrnpaB/ieHMeM Tuna
P50-3 gomkHbl COOTBETCTBOBATL TpebosaHuam TY 23.1.1953-88
Tun pacnpeaenuTens: HanpaensoLWMWA, CEKLUMOHHBIN, C MYCKYSIbHbIM
yrnpaBneHueM.
OCHOBHbIe NapaMeTpbl pacnpeaenvTenst npueeaeHsl B Tabnuue 1.
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Tabnuua 1
HaumeHosaHue napamempa Benuyuna O6o3nayenue cmandapma
napamempa ycmawaenueaouwe20
8enuyuHy napamempa
YCnoBHbIiA Npoxos, MM 12|FOCT 16516-80
[asnexue Ha exoge,Mlla
HOMWHanNbHOe 16|IOCT 12445-80
MakcumansHoe 20
MWHUManbHoe 2
MakcumansHoe fonycTvMoe fasneHne
Ha Bbixoge (cnvee) Mia 1
Pacxoa paboyen XuakocTu, f/MrH rOCT 13825-80
HOMWHanNbHbIA 50
MakCUManbHbIv 63
Cuna ynpaenexus, H He Gonee 200
MakcMmansHoe 4Mcno paboumx CeKLUMA, LT 6
Temnepartypa paboyewn xuakoctin,rpan.C
MUHUManbHas -5
MakcuManbHas 80
HomuHaneHas TOHKOCTb (hUNbTPaLMKU, MKM 25
Temneparypa okpyxatouwiewn cpeasbl,rpag.C
MUHUMaNbHaN -40
MakcumansHas 45
Yucrora paboyen xunakoctu He Hwke 15 knacca rOCT 17216-72
. |KnHemarnyeckas BaskOCTb, MM/C
MUHUManbHan 6
HOMWHanbHas 30-35
MaKcumanbHas 800
abapuTHble pasmepbl,MM He Gonee 325x180x105
80% TEXHUYECKUN pecype:
MOTO4acoB 3000
Lmknos Ha pabouyio cekuuio 20000
Cpok cnyxbbl ner 10
BHYTPEHHAR repMeTUHHOCTL (MaKCUMarnbHbIe
BHYTPEHHWE yTEYKN B CONPAXKEHUN "30MOTHUK-
kopryc") Npu HOMUHAMNBHOM AABIEHWN, CM/MUH 60
YTeuku Yepea 3aKpbiTbi 3an0pPHbIA KnanaH He gonyc-
maposamka KaKTCHA
[Mepenag aaBneHni Ha 30n0THUKE paboumnx cek-
L1 Ha BXOAE (BbIXOAE) K ruapoaBUraTento
(npsamMoi1 nnn oBpatHbIN NPOXOA XMAKOCTH) MpK
HOMWHanbHoM pacxoae,MlMa, He Gonee 0.5
Mepenap aasneHuit Ha rmapo3aamke padoumx
CeKuwWiA Ha BxoAe (BbIXOAE) K TMAPOABUraTento
(MPAMON 1N 0BpaTHbIN NPOXOA XUAKOCTK) MPK
HOMUHanLHoM pacxoge,MrMa, He Gonee 0.4
Macca, 6e3 paboyen xuakoctu, kr, He Gonee 19
YaensHas macca, kr muH/MIMa n 0,0024
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4 MeToguka nNpoBeAeHUs NPUEMHbIX UCNbITAaHUN
ruapopacnpeaenuTens C MycKyJsibHbIM yripaBJieHUEM
T™Mna P50-3.

McnblTaHns NpoBOAATCA WM3roTOBUTENEM C LeNbl0 NMPOBEPKU
napaMeTpoB Ha COOTBETCTBME TEXHWUYECKUM YCIIOBUSM.
McnblTaHWsIM J0/MKEH NOABEPraTbCs KaXabli pacnpeaenuTenb.
Mpwn MCNbITaHMAX AOMKHbI 6bITb NPOBEPEHDI:
1. ®YHKUMOHMPOBaHME,
2. MpoyHoCTb,
3. Hapy>xHasi 1 BHYTPEHHSS repMeTUUYHOCTb.

MNMpoBepka ¢hyHKLUMOHUPOBAHMUA.

MNpoBepka CDYHKLMOHMDOBaHMFI AO0JXXHa NpoBOAUTBLCA B [ABa
3Tana:
1 3Tan - Npn MMHUManNbLHOM AABMEHNN;
2 3Tan - Npy HOMUHANLHOM [aB/IEHUMN.

Mpn 3ToM Ha oboux 3Tamax nNoAseXxaT MpPOBEPKE: MpPOXoa
paboyelt  XMAKOCTU B JIMHUAX  MPEAYCMOTPEHHbIX  CXEMOW
pacnpeaennTensl; XapakTtep U BEIMUMHY MEPEMELLEHNS 30/10THUKOB.
MpoBepky npoBoAuTbL Mpu AasneHun (2+0,2) MMa n (16+1) MMa Ha
BXOAEe B pacnpegenutenb W kaHan ynpaeneHust n pacxoge (50+5)
N/MuH. TlpoBEpKY MpOBOAMTbL MPU  MakCMMasnbHOW TemnepaTtype
paboueii xuakoctn +80°C M npu TemnepaType obecrneunBatoLlen
BA3koCTb Macna (30-35) mm/c. Mpoxoa paboyeit XXMAKOCTU B NIMHUAX
pacnpenennTens OUEeHMBAEeTCS BU3YasibHO, AO/MKHO 6bITb obecneyeHo
YETKOE OTKpbITUE W 3aKpblTMe TUAPOAMHWIA MpU  NepeMeLleHnm
30/M10THMKOB. CHavyana NpoBOAMTL NPOBEPKY MPOXOAA >XMAKOCTU Yepes
OCHOBHbIE MMAPOSIMHWNM, 3aTEM Yepe3 KaHasl YNpaB/ieHUsI.

Mpoxop paboyen XXMAKOCTM B r’MAPOSNIMHUSIX NPOBEPSTb KaK Ha
yyacTkax "BXOA pacnpeaenutens - BbiXxod paboumx cekumin' Tak u Ha
yyacTkax "Bxog paboumx - BbIXo4 pacnpegenutens”. XapakTep,
BENMYUHY XOAa 30/IOTHUKOB U YyCUNna HeobXxoauMble Anst NepeMeLleHns
30/10THMKOB  MpoBepsiTb  3-X--5-TM KpaTHbIM  nepemMeLleHneM
30/T0THWMKOB Ha Ka)XAOM, M3 NOABOAMMbBIX Ha BXOA, AABIEHWMN XULKOCTU
Mpy 3arfyLWEHHbIX BbIXOA4ax K MOTPEOUTENSM Ha pabounx Cekumsx u
KaHane ynpasneHus. [Npy 3TOM MakCUManbHO
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[onNyCTUMOE yCcunune Ha nepemelleHme 30/10THMKOB - 200 H, 3010THMKNK
JOSDKHbI NepeMelLaTbCsl MnaBHO, 6e3 3akNMHMBaHWSA, AOMKEH ObiTb
obecrneyeH YeTKMUI BO3BPAT 30/I0THUKOB B HEWTPAsIbHYIONO3MLMIO MpU
nx ocBoboxkaeHuu.

MpoBepka NPOYHOCTM.

MpoBepky NPOYHOCTM HEO6XO0AMMO  OCYLLeCTBASATb  Mpu
HENTPaNbHOM MONIOXKEHUN 30/I0THWMKOB, OAHOBPEMEHHBLIM MOABOAOM
pabouyeii XuMaKoCTU noa AaeneHneMm (24 + 2) MMa - K BXOAHOMY
OTBEPCTMIO B MOABOASLLEN KPbILKE U HA BXOA KaHana ynpaBneHus, u
naeneHvem (1,5 + 0,5) MMa K CAMBHOMY OTBEPCTMIO OTBOASILLEN
KpblwkK. OcTanbHble OTBEPCTUS A0MKHBI 6bITh 3arnyLleHsl. Mpu 3ToM
MOTEHME HapYXHbIX MOBEPXHOCTEW, Te4yb MO pe3bbaM U CTbikaM He
[OMNyCKaloTCS.

MpoAOMKUTENBHOCTL UCNBITAHUS HE MEHEE 3-X MUHYT.

lNMpoBepKa HapY)>XHOW FrepMETUYHOCTM.

HapyXHas repMeTUYHOCTb AO0/HKHA MpoBepAaTbCS CleayowmM
06pa3oM: Npu 0AHOBPEMEHHO WM NMOOYEPEAHO CMELLEHHBIX BKpalHWe
No3uuUMK 30/I0THMKAX WM MOABOAE XMAKOCTU NoA AasneHveMm (24 + 2)
MMa Ha Bxoa pacnpegenutens. OcTanbHble OTBepcTMs (KpoMme
BbIXOAHOIrO OTBEPCTUS pacrnpeaenuTens) AO/MKHbl ObiTb 3arsyLlueHbl.
Mpu HelTpanbHOM NO3WUMM 30M10THMKOB W MOABOAE XXMAKOCTU NOA
JaBneHunem (24 + 2) MlMNa Ha Bx0A4 KaHana ynpaeneHus. OcTtanbHble
otBepcTMa (KpoMe BbIXOAHOrO OTBEPCTMSA pacnpenenutens) AOSMKHbI
6bITb 3arnyweHsl. Mpy HEWTPanbHOM MO3MLIMK 30/I0THUKOB M MOABOAE
XXNAKOCTM noA AaBnenuem (2 = 0,2) MMa kK BbIXOAHOMY OTBEPCTUIO
pacnpefenuTensi, OCTaslbHble OTBEPCTUS AO/MKHbI ObiTb 3arsyLUeHbl.
McnblTaHne npoBoAMTb MOCAE BbINOAHEHUS MNSTU MOMHBIX LMKIIOB
nepeMeLleHrs 30M0THUKOB. [py UCMbITAHUAX BPEMS UCMbITaHUS B
KaXkaoW MO3MLMKN 30/10THUKOB HE MeHee 3-X MUHYT, NpW 3TOM NOTEHUE
Hapy>XHbIX NMOBEPXHOCTEN, TeUYb MO pe3bbaM U CTbikaM He A0MNYyCKaoTCs.
JlonyckaeTcs HanuumMe MacnsHoW nieHkn 6e3 kanneobpa3oBaHWs Ha
BbIXOASLLMX HAPY>XXYKOHLAX 30/I0THUKOB (XBOCTOBMKAX U TArax).
MeToauka MCnblTaHUiA cocTaBneHa B cooTBeTcTBuM ¢ FOCT 20245-74.

MNMpoBepka BHyTPeHHEN! repMeTMUHOCTH

MpM npoBepke BHYTPEHHE  repMETUYHOCTM  AOSIKHbI
onpenensiThcs:
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1 YTeukn B conpsikeHUM "30M0THMK-KOpMyC" pabounx cekuui
npy HENTPANbHON NO3ULMM 30/I0THUKOB;

2 CyMMapHble yTEYKM B COMPSKEHUM "30M0THUK-KOpnyc" u
"nopuieHb-Kopnyc" Mpu  CMELEHHbIX B KpaliHMe  MOJIOXKEHUS
30/10THUKaX;

3 YTeuku No KaHany ynpaBneHus B COMPSHKEHUM "30M0THUK-
Kopryc" nNpu HeMTpanbHbIX W CMELWEHHbIX B KpaiHWe no3uumm
30/10THUKAX;

4 FepMeTMYHOCTb 3anOopHbIX KnanaHoB.

5 lMpoBepKy repMeTUYHOCTM MO MyHKTaM 1, 2 npoBOAMTb Ha
pabounx cekumsix A0 CO6OpKM MX B y3en MNOABOAOM XXMAKOCTM Nof
paeneHnem (16 £ 1) MMa Ha BxogHoe oTBepcTMe. BennumHa yTeuek
[OSKHa NpoBepsITbC Ha CIMBHOM OTBEPCTUM U HE AOSKHA MpeBblllaTh
B KXXAOM cnydae 60 cM3/MUH. OcTanbHble OTBEPCTUS 3ar/TyLUUTb.

6 [poBepky repMeTUYHOCTM MO MYHKTY 3 MNpOBOAUTL Ha
pabounx cekumsix A0 CO6OpKM MX B y3en MNOABOAOM XXMAKOCTU MNoA
paBneHnem (16 £ 1) MMa Ha BxogHOe OTBEpCTME KaHana
ynpaeneHus. BenuumHa yTeuek B KaXaoW MO3WUMM He [O0SKHA
npeBbiwaTb 20 cM3/MUH.

OcTanbHble 0TBEPCTUS 3arnyLWwunTb.

7 TpoBepKy repMeTUMYHOCTM MO MYHKTY 3 MpoBOAWTbL [0
YCTQHOBKM 3aMOpHbIX KNarnaHoB B KOPMYCbl paboynx cekumii NoaBoAOM
pabouelt XnaKocTu noa AaBneHvem (16 = 1) MlMa B HaaknanaHHyo
nonoctb. KarnesnbHble yTeukn W MoATEKaHME >XMAKOCTM B MecTax
YNIOTHEHWI He AOMyCKakoTCs.

8 lpu npoeBepke Mo nyHkTam 1, 2, 3, 4 yTEeUKM [OOKHbI
N3MepATLCA He MeHee YeM Yepes 60 € nocne yCTaHOBEHMS 3a4aHHOro
[aBNeHNs], U3MepeHUst O/MKHbI MPOBOAUTLCA B TedeHue HeMeHee 60 C.

9 PekoMeHAyeMasi cxeMa CTeHaa Ans UCMblTaHuiA NpuBeaeHa
Ha Puc. 3.
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PucyHok 20 - MpuHuMnuanbHas rugpaBnnyeckas cxema creHga

H — Hacoc; © - dunbTp; P1 — pacnpeaenutens; KP1-KP 8 — kpaHoBble
pacnpegenutenu; M1-M3 — maHoMeTpbl; b — 6ak;

KM1-KN3 — npenoxpaHuTenbHble knanaHbl (Puacrpt = 24MIMA, Puacp2 =
2M|-|A, PHacrp3 = 16M|-|A).

5 3aknrouyeHume

Mpon3BeCTV aHanM3 pe3ynbTaToB MOMYYEHHbIX B XOAE WUCMbITaHWiA
M OaTb MOTMBMPOBAHHOE 3aK/OYEHME O TEXHUYECKOM COCTOSIHWM
UCMblTaHHOro 06pasua.
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