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1. OBIUME CBEAEHUSI O MPOEKTUPOBAHUM U Ero 3AIJAYH

ONeXTPOYCTAHOBKH, KaK M JIOGKIE APYTHe COOPYKEHHMS, CO-
3[210TCs1 MHOTHMH KOJIJIEKTHBAMM CIEIHAJNHCTOB PasHbIX NpO-
(heccuil: cTpourenell, CAHTEXHUKOB, MOHTaXHHKOB, 9JIeKTPHKOB,
a TakK)e H3rOTOBHTENEll 060DPYLOBAHHS, MPOBOLOB, aPMATYphI
KabeJielf ¥ T. . B KaaoM KOJIJIEKTHBE CYLIECTBYET y3Kas crie-
unanusauusi. Cpenn 3/exTPUKOB, HANPHMEpP, OAHM BLIIOJHSIOT
kabeJibHble pabOoThl, JAPYrue YCTaHABAMBAIOT CHJOBOE 3JEKTpO-
o6opynoBaHHe, TPeTbH MOHTHPYIOT BTOPHYHYIO KOMMYTaiHIO
H T. M.

Coopyxenre cospnaercsi He cpasy. Cnepsa cTposiT 31auue,
3aTeM B HEM YCTAaHaBJHBAlOT 06GopyjoBaHHe. ¥YCTAHOBJEHHOE
ofopynosante MOHTHPYIOT H T. }i. MHOrHe yacTH Coopyxerus
H3TOTaBJIHBAIOTCSA HA MPOMBILVICHHBIX NpeanpuatHsx. OHH no-
CTYNAIOT HAa CTPOUTE/bHYIO TJIOLAAKY B BHIE TFOTOBHIX H3Je-
nuil, a B nocjenHee BpeMsl HEPERKO UennMH OGaoKamu (Mmar-
HUTHbIE CTAHUMH, KOMILIEKTHBlE pacnpelefutelbHbe YCTpoH-
CTBa, IKa{bl aBTOMATHKH W TeJeMeXaHUKH U T. 1.). Crenona-
TeJIbHO, JesITeNbHOCTD JIoaeH, CO3aIIHUX COOpYKeHHe, IpoTE-
KaeT B pa3HOe BPeMsi W HePeJKO Ha Pa3fNHYHBIX TEPPHTOPUSX.
W BMmecte ¢ TeM, 3Ta HeATENbHOCTb CTPOTG COrJlacoBaHa H lie-
JeycrpemyieHa. Tak, HanpHMep, Ha CTajgHu CTPOHTENBbHHX pa-
60T yxe OCTaBJASAIOT IPOeMbl LIS NPOKJAaAKH KabeJsei.

Opranusyominm HayasoMm, 6naronaps KOTOpOMY B pe3yJb-
tate pa6oThl MHOTHX Jiofled ¥ B pasHoe Epevs [OJy4aeTcs
CTPOlHOE cOOpYyXKeHHue, siBnsieTcss npoekr. M3 mpoekra ucnon-
HHTEJH Y3HAIOT:

KTO U3 HHX, KOFna, Kak, B Kako§l nocnenopaTellbHOCTH, M3
KaKHX MaTepPHaJIOB W YTO HOJIKEH HeaTh;

Kakoe 000pynoBaHHe HYXKHO 3aka3aTh H K KAKOMY CPOKY;

CKOJILKO JIEHeT HY)KHO Ha Martepualei u o00pynOBaHUe, HX
TPAHCIOPTHPOBKY H XpaHeHHe, Ha 3apadoTHyi IJarty;

CKOJIbKO paboyux MHIKEHEPOB M TeXHHKOB TOH HJIM HHOH cIie-
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MHaJbHOCTH M KBalH(HKALW¥ HYKHO NpHBJIEUYr K paboram,
Korza HMEHHO H Ha KaKoii nepHon;

KaK yBsi3aTb HOBO€ COOPYXKEHHE C paHee MOCTPOEHHLIM,
HAMpHMep TNPWCOeNVHHTh HOBYI MOACTAHIMIO K CYLeCTBYIO-
uieil 3JeKTPOCETH, NEePeKNoUUTh Ha Hee NHTaHHe HEKOTOPBIX
norpebuteneit u 1. IL;

KaX TNPOBEPUTH MPaBHJBHOCTb A€HCTBHA HOBOFO COOpYyXKe-
HHUS ¥ BBECTH €ro B 3KCIJAYaTalHio;

Ha YTO COOPYXEHHE DACCYHTAHO H KaK HM MNOJb30BATHCH.

O6beM U coleprKaHHe NPOeKTa ONPeAensioTcs C/AOXKHOCTBIO
U 0COGEHHOCTSIMH NPOEKTHpyeMoro coopyxkenusi. [TpoekTHpo-
BaHHe OOJBLIMX COOPYXKEHHUU BLINOJHAIOT ClELHAaNH3HPOBaH-
Hble MPOEKTHBIe KOHTOPHI HJH FOCYy1apCTBEHHBIE [1POEKTHO-H3H-
ckatenockue uHetutyrel (ITHUITPO). B ux cocras  MOXKeT
BXONHTb PsIA  OTAEJOB: CTPOMTEJBHBLIH, KOHCTPYKTOPCKHH,
APXUTEKTYPHbI, CBETOTEXHHYECKHi], caHTEXHUUECKHUI, 3JeKTpPO-
TexHuyeckuil U 1. A. OTOens 8 cBO ouepenh OOLIUHO pasjie-
JISIHIOTCST HA TPYNNBl MO CNEIHANbHOCTAM.

B anekrporexHuveckoM OTHese, HampHMEp, MOTyT GHTb
FPYNIbl: BBICOKOBOJBLTHLIX CETEH; ceTell HH3KOrO Halpsi2KeHHd;
OCHOBHOro O00OPYAOBaHHS W NEPBHYHOH KOMMYTALHUH;, BTOPHY-
HOH KOMMYTalLHUH, pesieHHOH 3alluTh, aBTOMATHKH M TeJieMe-
XaHUKH H T. IL

Insi opraHu3auuy cOrJacoBaHHON NESiTENBHOCTH BceX yua-
CTHHKOB MPOEKTHPOBAHHUSI HE3aBHCHMO OT HX NPHHANJIEXKHOCTH
K TOMY HJH HHOMY OTJeJ/ly NPH CO3JaHHH GOJbUINX [POEKTOB
HHOT[la Ha3HAauyaeTcs IVIaBHLIH HHXKEHep MPOEKTA.

B Hacrosillee BpeMsi NPHHATH 1BE (OPMBI NPOEKTHPOBA-
HHSi: B TPH CTaJHH W B JBE CTaLHH.

ITpu TpexcTanuiiHOM MPOEKTHPOBAHMH paHblle COCTABJSET-
¢sl TAaK HasblBaeMoe npoeKkTHoe 3anaHue. B Hem B o6umem Buje
npopabaThiBalOT OCHOBHLIE NPHHIMNHAJbHBIE BONPOCH, HaMe-
4aloT MyTH KOHCTPYKTHBHBIX (pOpM HcHONHEHHs: GYAYILEro co-
OpYXeHHsl, ONpPeneJisiioT €ro CTOUMOCTb, COCTABJAA CMETHO-
(GuHaHCcOBBII pacueT. 34areM Ha OCHOBAHHH YTBEDIKIEHHONO
IPOEKTHOrO 3a[aHus pa3pabaThIBAIOT TEXHHYECKH# npoekt. U,
HAKOHEL|, Ha TPeTbel CcTaJuH BHUIOJHAIT Paboude uyepTeXH H
cmery. CMera npuHHMaeTrcsi K (pHHaHCHpOBaHH0O. Pa6ouuc
YePTEXH IEPealoTCsi Ha MPOU3BOJACTRO.

B Hacrosiiee Bpems HaunGoJiee pPacHpPOCTPAHEHO ABYXCTa-
JHHHOE IpOEKTHpOBaHHeE.

ITpu mByXcTapuilHOM NPOEKTHPOBALHMHK TOCJe pa3pabOTKH
paclIMpeHHOr0 MPOEKTHOTO 3a/aHHsi H ero YTRep:KACHHS, MH-
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Hyfl TeXHHUYECKH{l IIpOEKT, BHIIYyCKaloT pabouHe uYepTeXU H
cMerTy.

ITpoektuposanue — npoiece TBOpYeckuil. Ero Henbss
BTHCHYTb B Hanepes 3ajaHHble pamxd. M BmecTe C Tem, mpu
NPOEKTHPOBAHHH HEOOXONHMMO CYHTATBCA C PAIOM Orpanuue-
HHH, KOTOpble MOXKHO Pa3feNUTb Ha HEeCKONBKO GOJILUIMX IPYIIL.

K mnepsoil rpynne OTHOCATCSI OrpaHUuyeHHsl, BhITEKaloulue
13 TpeGosauuil [Ipasun ycrpoiicTBa snekTpoyctadoBok (I1Y3),
ITpaBun texnuueckoit axkcnayarauuun (I1TI), Ilpasun texuu-
kKu 6Gesomachoctn (I1TB), TocynapcTsenHblx CTaHAapTOB
(IF'OCT) u Apyrux OUPEKTHBHHX U 00s132Te/NbHBIX JOKYMEHTOB.
Hmu onpenensitoresi: BbIOOP BeJUYMHBI HATIPSIKEHHsi, MapKH
M CeueHus NPOBONOB U Kabesell, MHUHMMAaJbHBIE pPacCTOSHUS
MeXAy TOKOBEAYIIUMHK 4YacTsMH, WIHpHHA IPOX0J0B, BHICOTA
OFpa)KaeHu# U T. I

Bropas rpynmna spi3BaHa OCODeHHOCTAMH H  CBOHCTRAMH
obopynoBanus. Hamnpumep, rabapuramMyu (HaubGoJbUIMMH BHEIU-
HUMH OUepTaHHUSIMH), PachoJIOXKEHHEeM KPeneXHbX OTBepCTHH,
TpeOORAHHAMHU K OXJAXK/EHHIO U T. IL.

Tpetsio Tpynmy cOCTaBASIOT OTPAHHUEHHSI CTPOHMTEJIBLHLIE.
OHu 06BLIYMHO BO3HHKAIOT IPHU PACUIHPEHHH cOOPYKEHHH, Korja
HCNOJNBL3YIOTCS CYLIECTBYIOLIHE 3aHUSi WJAU [EJaeTcsi K HHUM
NpUCTPOIiKa, pacloJioKeHue, pa3Mepbl H OuepPTaHHsi KOTOPOH
He npousBosbHEL. Ocoboe 3HayeHwe HMeeT TNPOYHOCTb MEpe-
KpPBITH#, KOTOpas JOJIKHA COOTBETCTBOBAThH Becy ofopynomna-
HHSA.

Tax Kax BcsIKOe HOBO€ (H OCOGEHHO PEKOHCTPYHDYeMmoe)
COOpyKeHHe HeHn30exKHO CBSI3bIBACTCSt C JeHCTBYIOLLEMHE (XOTs
OB 3JEeKTPOCETHLIO, BOJAONPOBOAOM), BO3HHUKAeT 4YeTBepTas
rpynma orpaHH4eHHH — MPHBA30UYHBIX.

K ngaTto#i rpynne OTHOCATCS OFpaHHYeHusi, BO3HHKaIollue
B [pouecce mnpoekTHpoBanusi. Tax, Hanpumep, OCTAHOBHUB-
LIHCh Ha ONpeleJeHHOH 3MeKTPUUYecKOR Cxeme, 3aKa3as [JA
Hee ofopylnoBaHue, MPHHAB TO WJH HHOE €ro B3aHMHOe paclio-
JIOXKeHHe W BBIIaB HA 3TOM OCHOBAHHM 3aJaHUE CTPOUTEIAM
U KOHCTPYKTOpPaM, 3JIeKTPHK y¥Ke cBsizan. Ero panbzefimue
pelleHust UM 2Ke CaMHM OFpPaHHYEHBI.

CopnepxaHHe npoekKToe pasauyuo. Ho ¢opma uX Bhinmos-
HeHHUsI IOJI2KHA ObITh BO BCSIKOM CJyuae TaKoil, 4TOOGHl Kak/nlil,
KTO OyJeT OCYLIeCTBJSITb MNPOEKT, Ge30LIHOG0YHO NOHMMAJ, 4TO
or Hero Tpebyerca. M 3710 ToXKe HakJagbiBaeT Pl OrpaHUye-
HUH. Bee uepTexu M cxeMbl NOMKHBL BhiuepulBathes o I'OCT.
Ecnn B OTIEJBHBIX CJaydasiXx NPHUXOAHUTCS TNPHMEHHTb HecTaH-
napruele 0603HAUeHHs, NPOEKTHPOBILKK O6s3aH HaTh UX pac-
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urnppoBky. Ilpoekt HyxHO cHaGnuTh orsnaBnenuem. Pacnono-
KEeHHe NOKYMEHTOB B IIPOEKTE TAKKE HE NPOU3BOJBHO H 1OJ-
JKHO COOTBETCTBOBATH TEXHOJOIHUECKOH IOCa€e/10BaTENbHOCTH
BHITNONHEHNUsT paGoTnl. HakoHel, B OpraHusauusix, yrBepKaaio-
UIMX TPOEKTH (Hamnpumep, B 3HEProcOHTaxX, pafioHax 3JeKTpo-
CeTd M T. M.), IPUHSATH H ONPEJeIeHHblii MUHHMYM JOKYMEHTOB,
fipeacTaBnsieMblX Ha yTBepXKaeHHe, u ¢GOpMa HX HCNOJHeHHS.

2. OCOBEHHOCTH BbBINOJHEHHA NMPOEKTOB HEBOJIbHIIHX
AJEKTPOYCTAHOBOK

EcrecTBeHHO noctaBuTh nepep coGoil BONPOCH: HMEET JH
Kakoe-HHOyab OTHOUIEHHe BCE CKAa3aHHOE Bhille K IIPOEKTHPO-
BAHHIO HeGOJBLIIHX 3JIEKTPOYCTaHOBOK? WM BoOOLLEe HYXHBI JIH
NpoeKThl AJisi TaKHUX pabor, KaK MOHTa) (UM NepecTAHOBKA)
3JIEKTpPOJBHUraTesisi, H3MeHeHHe B CeTH OCBEIlEHHs, yCTaHOBKA
CUeTYHKa, BHeJpeHHe pALHOHAJNH3ATOPCKHX IIpeNJOKEeHHH?

Huxke 6yneT nokasaHo, 4To IPOEKTh HeGONMBUINX 3JEKTPO-
yCTAHOBOK He TOJMBKO HYXKHBl, HO M YTO NPH UX CO3XaHUK
NPUXOJUTCST paccMAaTPHBATh TE XKe caMble BONPOCH, YTO BO3-
HUKAlOT [IpA NPOEKTHPOBAaHHM KPYNHBIX coopyxkenuil. M pac-
CMaTpUBAIOTCA OHHM ¢ TeX Ke mno3uuuil. ToJbKo MacwTalhl
MEHbUIE ¥ K BBIIOJMHEHHIO IPOEKTa MPHRBJAEKAKTCS OJHH— BA
YyesoBeKa.

M Bmecre ¢ TeM, NPoeKThl HeCOJBIIUX 3JEKTPOYCTAaHOBOK
(ocyuiectBasieMHX  Ge3  NPHBJEUEHHS ClELHANU3HPOBAHHEIX
MOHTaXXHBIX OpraHH3auuil) UMelT cBOM ocobeHHOcTH. B aTux
IPOEKTaX HYXKHO OueHb NnojpoOHO pazpabaTelBaTh, HalpHMep,
cMeTy H crnelnQuKauuio (nepedeHn 00OPYLOBaHMs, MaTepHa-
JIOB, NPOBOJIOB K Kabeseit ¢ HeoOXOLHUMBIMHU [IJIsi 3aKa3a TEXHH-
YeCKUMH  XapaKTepUCTHKAaMH), T[pPeaycMOTpeB He TOJBKO
OCHOBHBHIE, HO H BCcloMoraTesbHble wMaTtepuadsl !, Hepeako
NPHXOANTCST MPHUCNOcabAMBaThCst K MaTepuanaMm u oGopyio-
BAHHIO, HMEIOIHMCSl B HaJHMuMM, NPOEKTHPOBAThH €ro Molep-
HU3ALUIO U T. I

Haxonen, npoekrsl, BHINONLHSIEMble HA MecTax JIOALMH 6e3
crnepuanbHOW NOAFOTOBKH, NPUXOAUTCH Ae€NaTh AoJblie, Gojee
noJApo6Ho, ¢ GONBIIUM KOJHYECTBOM MPOMEXKYTOUHHIX 3TaIlOB,

ueM 3TO jpedaercs npo@eccnonanaMH B CHEUHAJNH3HPOBAHHBIX
OpraHu3sanusx.

t Jlas KanuTajbHOrO CTPOMTEABbCTBA CMeTHl COCTABJSAIOTCS TO YKPYI-
HEHHBIM NOKa3aTeJsiM M B HHX BCIOMOTaTe/bHbE MaTepHANL He Tpeny-
CMaTpHBaIOTCS. DTO OCBSCHSETCS TeM, YTO CIELHAJH3UPOBAHHEE MOHTAMK-
Hbleé OpraHM3alliH 3aroTaBJIHBAIOT BCIIOMOTaTeNbHHE MaTepHajsl B LEHTPa-
JIN30BAHHOM MNOpsiAKe B GOMBIIHX KOJHYECTBaX.

2 E. A. KaMEHCKHI. 5



Bce MHOrooGpasue BOMpocoB, BO3HHKAIOLIML NMPH NPOEKTH-
poBaHHMH pa3/MYHBIX 3JEKTPOYCTAHOBOK, HeNb3si PacCMOTPEThH
Ha HECKOJIbKHX JeCATKaX CTpaHHuil. JTa Gpounopa B He CTABUT
nepen co6oil TaKod uenmu.

B Hell Ha 0600l1eHHOM mnpuUMepe gnaercsi KaHpa. OHa
onpejiesisieT 1yTh, HASE N0 KOTOPOMY, MOXKHO YI€JUThL JOJMKHOE
BHHMaHHE KaXKIOMYy H3 MHOTHX BayKHBIX BONPOCOB H, CJI€f0Ba-
TeJbHO, PEellUThb HX.

Jnsi pellleHNsi KOHKPETHBIX 3a7a4 HYXKHO TNOJb30BaThCs
cnpasounukamy, ITY3, ITTI, IITB, a takxke APYyrHMH KHHXK-
KaMH, y¥e BHIIEUNVMH H FOTOBSLIMMHUCS K neyaTH B GHOAHO-
Texe aJjeKrpoMoHTepa. IlepedyeHp peKoMeHgyeMmoll JHTEpPATY-
pbl IpHBeieH B KOHIE GPOLUIOPHL.

3. TEXHHUYECKOE 3AJAHUHE HA HOBYIO PABOTY

HpOBKTHpOBaHI/Ie BeeTCsl Nno 3TallaM U HauuHaeTrcss ¢ CO-
CTaBJEHHA TeXHHYECKOro 3ajaHHsi Ha HOBYKO paﬁoTy. Ueum
TmjareJibHee TIIpOAYMAaHO 3ajaHHe, TeM Jerdye H ycCleulHee
JllalibHellllee POEKTHPOBAHHE. HOE)TOMY 3ajaHue [oJIZKHO He
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Puc. 1. TexnosorHueckass cxeMa peKOHCTPYHPYEeMOH 3JeKTPOYCTaHOBKH.

a — cyulecTBylonlee NOJOXKeHHe; 6 — NpeanoJaraevele U3MeHeHHs nocte
PEKOHCTPYKUHH.

TOJIbKO CTaBUTH NEpej INPOEKTHPOBIIMKOM 3amady, HO H OTBe-
YaTh Ha psifi BONPOCOB.

Jas  ob6bsicHeHHSi TeXHHKHM IIPOEKTHPOBaHHS KaXKAbli M3
BONPOCOB B JAaJIbHEfllIeM Medaraercsi Kypcusom (HaKJIOHHBIM
uipugToM). 3aTeM, Ha OCHOBaHHH paccMaTPHBAaeMBLIX TPHMe-
POB NOKa3aHO, KaK 3TH BOMpOCH PellarTCs.

B zapauuy 0oascHO ObiTb OTPAMEHO CYU,ecT8YIoUee noao-
sicerue. Ecnu ero HeNlb3si JOCTATOUHO YeTKO cQOPMYJHPOBATH
c/oBaMH, clelyeT NpHJAOxMTh 3cKu3. Hanpuwmep, Ha puc. la
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nokasaH paspe3 3aaHMs. Ha Tperbem 3Taxe pacnoJoxeH
6ax ] ¢ BOjOM, IOCTENEHHO PACXOAVIOUIEHCA HA OXJaxkKIeHHe
MauwnH (MexaHM3MOB, npeo6pa3opareneil) 2, 3a paGoroil Ko-
TOPHIX CJEAMT AeXKYPHBI y Iqura 3. Jpyrodl nexypHbit Ha-
XOJUTCS HA TPeTbeM 3Taxe M Hal/lo07aeT 32 YPOBHEM BOIH
10 BOAOMEpPHOMY crekny 4. BpeMs oT BpeMmeHH OH OTKpbiBaeT
KpaH § u nononusier 3anac Boabl. Bopna, npoias oxsaxnaain-
wMe py6allky, CIMBaercss B BOMLOCTOK.,

Caedyer nocrasure 00wyt 3a0auy npegnpuHuMaemoil pa-
GOTbl: a) YMEHBUIUTL pacxopn BOAH; 6) YMEHLUHTb YHCJEH-
HOCTh JI€XKYPHOrO IlepcoHalta; B) Ha oceoOoauBulefics Ha
TPeThbeM 3Ta}Ke NJNOLiAJH pPa3MecTHTh TeXHHUeCKHH KaOHHer.

Hyocno namerurse dacesaresvbroe HanpasaeHnue pelienus
nocraenennoll 3adawu. JInsi ymeHbllleHUsi pacXola BOJbLl CH-
CTeéMa BOJOCHAOXKEHHsI PeKOHCTPYHUPYeTcsi U aBTOMAaTH3HpYeT-
cs1. Ha nepBoM 3raxe ycraHaBnHBaeTcsl CHHBHOH Gak 7
(puc. 1,6). Kpansl 8 (nns onopoxHenusi 6aka Ha BpeMmsi pe-
MOHTHBIX paboT) M 5 (nJsi HanoJNHeHHsi 6aka BOHOH M3 BOAO-
npoBona) 3akpuiThl. Ilpw noHu:KeHWH ypoBHs B Gake I (H
NOBbILIEHHH YypOBHSI B Gake 7) Ha HEKOTOpPOe BpeMsi aBTOMa-
THYECKH JHOJIKeH BKJIOYaTbCs IUPKYNSNHOHHHE Hacoc 9 u
nepekaunBate BoLy M3 Gaka 7 B 6ak 1. Hns KoHTpoas 3a
paGoTOl Hacoca [IOJIKHA TPENYyCMATPHBATBCSl CHIHAJbHAs
JlaMIla, a TakKXe JIOJMXKHO YCTAaHaBNMBATLCS peJle aBapHiHOro
vposHsi. CUrHaJbl HYKHO BbIBecTH Ha wur 3. OcBobogusiice-
€Sl Ha TpeTbeM 3Ta)ke IlOMellleHHe oTjessieTcsi oT Gaka [ me-
peroponkoit 10 w Oyger 0oGOPYHOBAaHO KaK TEeXHHUECKHH Ka-
OHHeT.

Heobxodumo cpopmyaruposare oeparuuusaioujue yYcaosus.
B3saumuoe pacrosioxkeHHe GaKOB, HMPKYJsiIMOHHONO Hacoca H
€ro THIl 3afaHBlL. 3BYKOBOi CHFHAl aBapHHHOrO YPOBHSI 0J-
KEH NPHCOeIHHSITbCA K CYLUECTBYIOLeH CXeMe Mpefynpend-
TeJNbHOH cHrHainusauuy. CHrHajlpHBE Namnbl «paora Haco-
€a» M «aBapHHHBI YpOBEHb» NOJIKHBI OBITH YCTAHOBJIEHL HA
nadenun Ne 2 muta Ha CBOGONHOM MecTe. JBHraTenb LHpPKY-
JIILHOHHOFO HACOCA [OJKEH INHTATBhCSA 110 OTAeNbHOM JHHHH
oT nepso#l cekuuu wuH wuta 380 8 ¢ HCHONB30OBAaHHEM pe-
3€PBHOI'O MPHCOEUHEHHs, TexXxHuuyecKHil KaGWHET [OJKEH IO-
Jlydath  3JIEKTPOTNHMTAHHE OT CeTH OCBEILEHHsi OnHOQA3HBIM
TOKOM H HMeTb OTHeJbHBII KOHTPOJBHBHI cueTunk. Pacnoso-
JKeHHe JlaMIl, LITeficeJIbHBIX POBETOK a TAKIKE CXeMa CeTH
OcBelieHust 3amaHbl (cM. HmxKe puc. 10).

He wHyXHo mnepeuncnsitb OrpaHHYeHHsi, BbiTeKalollile H3
[TYyD, I'OCT wu npyrux AHPeKTHBHBIX NOKYMEHTOB.
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Credyer 02060puts 0cobbie ycao6us, ecny HYXHO Ha HHUX
oOpaTHTL BHHMA@HHE NPOEKTHPOBLIMKA. Hamnpumep, ¢ Bocrou-
HOI CTOPOHBl MpeANoJaraercsi PacUlHPeHHe 31aHUsl. 3HAUMT
HEJIb35l HCNOJAb30BATh 3Ty CTEHY J[Jsl NPOKNaAKH KaGeJed,
XOTAi Ha Hefl ecTb cBOGOAHBIE KabesbHbie KPOHUITEHHI.

Tax Kak b DaHHOM cJiydae fA€A0 HIEeT O MPOCKTHPOBAHHU
5NEKTPOYCTAHOBKH, Heo6XonuMo (renepp AJisi 3TOr0 y¥XKe Ha-
KOIHUJIOCh JOCTATOYHO OCHOBaHMi) cOpPMYyJUPOBaThL 3afaHHE
JJ1s1 3JIeKTPUKA ¥ OOyC/NOBHTh, YTO B KOHEYHOM MTOTE JOJIKHO
COCTaBUThL CONEpXKaHHe AAHHOFO TNPOEKTa, T. €. IEePeyHCJHThb
OCHOBHBIE€ [OKYMEHTHl H OIpeAesHTh, TAKHM 06pa3zoM, rpaHu-
bl paboThl NPOEKTHPOBIUMKA. JTa ONHCh, BO-NEPBLIX, 3acTa-
BHT COCTaBHTeNeil 3aaHus elle pa3 NPOBEPUTH HHUEro /M He
yIyIIEHO H, BO-BTOPHLIX, H30aBHUT OT HegopasyMeHHil, BO3HH-~
KaloLIHX HHOrjJa NPU NPHEMKE MPOEKTOB.

I1poeKTHPOBIIHK-3JIEKTPHK [{OJIKEH!

1) pazpafoTaTb nNpUHLUHIHAABILIE CXeMBl: a) MHTAHUS
3JIEKTPOJBHraTeNsi Hacoca W aBTOMATHUYECKOro yNpapJieHust UM,
6) curuajusaulu KOHTpOJsi 3a paboTOfl Hacoca M aBapHHHOIO
YPOBHS, B) OCBeIlLEHHsi TeXHHYecKoro KafuHera;

2) pasMmecTHTb 3jexTpoofopyroBarHe MO yaaaMm (IiHTaM,
naHe/siM) M HaHecTH ero Ha miaH (ecid noHajgoOuTCs, TO
JaTp paspesbl) NOMELLEHUiH;

3) cocraBUTh MOHTaXKHBIE CXEMBI Y3JOB;

4) BBIOJNHHUTB YepTeXH (3CKH3Bl) YCTAHOBKH H KPENJeHHs
3JeKTPOOGOPYNOBAHUA, a TaKkKe TPACCHl MPOKJAJAKHM I1PIBO-
JloB U Kabenen;

5) cocTarHUThb CXeMy BHeUIHHX COEJHHEHH# Y3JI0B MeEXay
<060f1, a TakXKe CXeMy INpHCOeNHHEHHs! BHOBb COOPY¥KaeMoii
YCTAHOBKH K paHee [QeHCTBYIOILUM YCTPOHCTBAM;

6) BeIGpaTh anexkTpoOOOPYHOBAHME, IpoBoja H KabelH H
COCTaBUTh CIELH(PUKALHIO;

7) coctaBuTh cMmeTy nJsi ¢hUHAHCHPOBAHHS pPaBoOTHI;

8) pazpa6oTaTb NOpPAAOK OpraHu3auuy paboTtl ¥ BBOIA
HOBOIO YCTPOHCTBa B IKCIJIyaTaLHIo.

Texnnueckoe 3ajaHue [OJKHO OBITH YTBEPIKAEHO I'JIABHBIM
HHXKEHEPOM, FJIaBHbIM 3HEPreTHKOM HJH APYTHM JOJIKHO-
CTHHIM JIHIIOM.

4. NTPEABAPUTEJIbHBIXH BAPHAHT NPUHUUNUAJIBLHONW CXEMBI

M3 texHuyeckoro 3afaHHUsi sICHO, YTO H TPH KaKHX YCJ0-
BH$IX HOJIKHO oOfecneunBaThest OyAymiedl 371e€KTPOYCTaHOBKOMN
H 3TO JaeT BO3MOXKHOCTEL pa3slesuTbh TPOEKTHPYEMYI0 CXeMy
Ha OCHOBHBIE YaCTH U BeCTH [aJjibHellllylo paboTy Hal KaxIoM

8



u3 Hux B orgenbHocTH. [losroMmy puc. 2 k pasnesneH Ha TpH
yaCTH: @) ynpaBlieHHe 3JieKTpojBHrateseMm, 6) CHTHAJIM3aLUsA
yPOBHs, 8) OCBellleHHe TeXHUYeCKOro KabuHeTa.

Janee Heo6xoOuMO coCTQBUTE NEPBOLLE BAPUAHT CXEMbL U
OTPa3UTe 8 Hem [ABA OCHOBHBIX HOJIOXEHHA HPOeKTHPOBaHHUA
3JIeKTPOYCTaHOBOK:

a) 3JEKTPOyCTaHOBKA MOXKeT OBITb CO3/aHad, eC/li Kasncdoe
ycaosue ee OelicTsus YIOBIETBOPAEICS IACKTPULECKOU Yenoio;

0) Kaxnast 3JIeKTpHYeCKasl Lelb [OJKHa CojleprKaTh XOTH
Obl [0 OJHOMY H3 CJAENYIOIMX 3JIEMEHTOB: HpHeMHHK
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Puc. 2. IlepBuiif BapuaHT NPAHLHANNANLHOH CXeMi,
cocTaBJieHHOH IO 3afaHHBIM YCJIOBUAIM JeHCTBHUSA.

TOKa (3JEeKTPOABUTATENb, JiaMIld, 3BOHOK, Heub, KaTyHIKd
pejie, KoHTaKTopa, nepBuupas oOMOTKa TpancdopMmaropa
M T. M), HCTOYHUK TOKa (reHepatop, akKyMyJsiTOpHast
Garapes;, BropuuHasi oOMOTKa TpaHchopMaTopa, 3aXKHUMBI, Ha
KOTOpble IONaHO HalpsiKeHWe, 3JIeKTPOCETb), MpPpsAMBle H
o6parHHe HPOBOJa, KOHTAaKTH annmapartoB (py-
OUIbHUKOB, pese, KOHTAKTOPOB H ‘MalHUTHBIX NyCKaTeJci,
6JIOK-KOHTAKTH, NyTeBBI€ BHIKJIOYATENH H T. I.).

Ha puc. 2,a ycnoBue -— asieKTpoiBUTaTeNb Hacoca nepekay-
KU [IOJI?K€H aBTOMAaTH4YeCKH BKJIOYAThbCs M OTKJIOYaThCH B 3a-
BHCHMOCTY OT YPOBHSI BOABl B GaKaX — YNOBJETBOpSETCs Le-
oMy I, 2, 8. B HHUX KOHTakThl peJjie yPOBHa ¥ BKIOYAlOT H
OTKJIOYAIoT 3JeKTpoaBuratens /[ (npueMHHK TOKa), KOTOPBIH
nojiyuaet NUTaHde oT ceT TpexdrasHoro Toka a, b, ¢ (ucrou-
HHK TOKa).

Ha puc. 2,6 uens 4—5 orBeuaeT ClepylolleMy YCJOBHIO:
gamna IJI posxuHa BKIOYaThbesl HAa BpeMsi paboThl 3JICKTPO-
neuratens. Llembio 6—7 BeinosHsfercs YycJoBue: namna 2J]

9



yIpaBisieTcss KOHTAKTOM peJie aBapuiiHOro ypoeHa AY u cu-
rHanu3Mpyer HeIONMyCcTHMOe CHUXeHMe ypoBHA. Jlpyrofi koH-
TakT peyie AY ynpasisier uennio 8—9 3poHka 3e. B uensx
4—5, 6—7 u 8—9 nocTOsHHOrO UJIY OJHOGa3HOrO MepeMeHHo-
To TOKa (pPOM TOKa [Jisi KaXoil Uely ONpPelesIUTCS B IpoLecce
JasapHefilieit paGoThl Haf CXeMOil) HOCTATOYHO IBYX NPOBOJOB.

Ha pnc. 2,8 nanb cxembl wmrencedbHBX po3erox 11, 21l
u 3l w namn 3J1—7J1, KoTophle HOJXKHBEI OCBELATh TeXHHye-
cKuit kaGuner. Pacronoxenye jlaMl u UITENCENbHHX PO3ETOK

3ajano mianoM {cm. puc. 10).

PN A PaccMoTpyM coepBa pa3BUTHE CXEMbI
b VOpaBJEHUsT  JIEKTPOMBHTaTelNss.  3ateM
¢ BO3BPATHMCA K CXeMe CHITHaJus3aluMH H,
HaKOHEll, 3aKOHYHM CXeMy OCBEUIEHHS TeX-

HHyecKoro kabuHeTa.
Kpome 3JieMeHTOB, (€3 KOTOPBIX HEJIb3si

000/ THCh,—HNHaue yCJIOBHs jelCTBUsA He OY-

YT BBIHOJIHEHBI—B CXeMYy OGBIYHO NPHXO-
IUTCS BBONWTHL o6GopynoBanpe, oGecreyu-
Baillee [0JIrOBEYHOCTh 3JEKTPOYCTAHOBKH
@ U 0e300acCHOCTL ee OGCJyKUBaHUs.
[TosToMy Ha cJenymwomem stane paboThl

. HYMCHO BKMOMUTbG RpedoxparuTest or To-
E:pcﬁam& rﬁ);zpuoi K08 KOpOTKO2o 3ambikarus (T. K. 3.) HIH
mmannrofl  oxemp.  3@MEHSIONIME MX MaKcMMallbHHEe aBTOMAThL
B cxeMmy BBejeHa OTO M BBHIIOJHEHO Ha puc. 3.
saulnTa npeloxpa- Ilpenoxpanurenn Xopolmio 3allHIIaloT
HATEAAMH OT T- K. 3. 37eKTPOYCTAHOBKH OT TOKOB KOPOTKOro 3a-
MBIKaHHsl, KOfla TOK pe3KO BO3pacraer.
Onuako OHM He cOOCOGHBI 3allUTHTHL 3JEKTPOABHrATENH OT
neperpysku. CJenoBaresibHO, [pUAETCH nepepaborate Te
4acTu CXemol, 8 KOTOpbLX 803MOMCHQ nepeepy3ka, uroObl obec-
MeuyuTb OT Hee 3aumMry. B HanleM mpuMmepe 3TO Kacdercs
3JEKTPOJBHTaTelsi, KOTOPBII MOXeT Heperpy3uTbcs H3-3a
3aeflaHUsl B Hacoce, a TaKxKe HPM HeperopaHud OpemoXpaHu-
1€l B OJlHO# U3 ¢as.
3aUIMTy OT Neperpy3KH MOMKHO BBIIOJHHTH HECKOJBbKHUMH
croco6amu. KpoMe npenoxpanuresieil, MOXHO yCTaHOBUTb Ma-
THUTHBI DycKaTesab MIT co BCTPOCHHO# TelsnoBOH 3aulUTOH
IPT u 2PT (puc. 4,a). MoxHo ycranosuts Kontakrop K B co-
yeTaHUH ¢ JOByMsS TemdoBuMU pene SPT n 4PT (puc. 4,6).
MoXHO He CTaBHTbL NpeHOXpaHUTENd, MarHMTHHIH HyCKa-
TeSb, MJIM KOHTAKTOD ¢ TellJIOBLIMH peJle, a 3aMEHUTb HX
aBTOMATOM € KOMOGMHHPOBaHHBIMH paclenutensmp AMT

10



(puc. 4,68). Takue apToMarh OJAHOBPEMEHHO 3aUIHMIIAIOT 3JIEK-
TPOJIBUTATEJH K OT Neperpy3ku (Iipu neperpyske cpaGaTbiBaeT
TENJIOBOM paclenuTenb) M OT KOPOTKOro 3aMblKaHHs (cpaba-
THIBA€T 3JEKTPOMArHATHHIH PaCUENHTeNb).

3aMerbTe, KaK Pe3KO H3MeHWJach cxema. B uemsax I, 2,
3 sJleKTpojBHraTesisi TeHePb BKJIOYEHBl He KOHTAKTHl peJe
ypoBH#i ¥, a KOHTAaKTBl MaruuTHoro nyckareis MII (puc. 4,a),
Ju6o KoHTaKTH KoHTaktopa K (puc. 4,6). IlosBwinch HOBHE
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Puc. 4. Tpetufi, uerBepThlil N NATHH BapHAHTHI IPHHIANAANE-
HOH CXeMbl, I0Cji€ BBEJEHUs B Hee 3aUlHThl OT INEpPerpysku.

BeroMoratesbheie unenod 26—27 Ha puc. 4,a u 28—29 ua
puc. 4,6. tuMH HeOAMY YOPaBJAIOT KOHTAKTH peJie YPOR-
Hf ¥ W B HHMX BBelleHH KOHTAKTH peJie TeHJIOBOH 3alllUTH.

Heckonbko nuxke, B § 7, paccMaTpuBaeTcsi BOHIPOC O TOM,
noyeMy B CXeMy BBEJEHO HE OJHO, HE TPH, a [Ba TeIJIOBHIX
peJse M OTKyNa U3BECTHO, UYTO UX KOHTAKTHl HYXKHO COENHHSATH
He napaJjiesnbHo, a nocnepoBatesbHo. [ToKa ke oTMeTHM, uTO
Jaxe B CTOJb IIPOCTOM CJiyuae, KaK yOpaBJieHMe OLHHM 3JIeK-
TPOJABUrarteieM, yxe NPUXOIHUTCS CPABHHBATDL BapH aH-
TH, ¢ TeM uytoOH OTHATh OpeAnovYTeHHE OJHOMY H3 HHX.
Beixoaut, TakuM 06pa3oM, YTO 0O Mepe HPOABHIKEHHS NPOeK-
THPOBAHHUSA KOJHMYECTBO BOIPOCOB, MOAJENKAUIUX PEIEHHI0, He
yMeHblIaeTcsl, a, CKOJIb 3TO HH CTPaHHO Ha HepBHIH B3IJA[,
BO3pacTaer.

Kak xe ObiTb?

UToObl Oepanuuute Kpyz BORPOCOB 1 He 3aHUMAT6CS Je-
TaAbHOU pa3paboTKOl MAAOBEPOATHBIX BAPUAHTOB, HeoGXOmu-
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MO BpeMsi OT BPEMEHH BO3BPALIATbCA K TeXHMUeCKOMY 3ajla-
HHIO, @ TaKXKe OLEHHBATb PeasbHOCTb NpejuiofiaraeMblx pelie-
HU# W cpa3y HCKIIOYaTh HepeadibHble. B pamnoM cayuae
BapuaHT mo puc. 4,6 ornajgaer. Bo-mepBuix, B 3amauup fiCHO
CKa3aHO, YTO JBHTATe]b HMDKYJISUHOHHOIO Hacoca JROJIKEH
OMTAThC  OT MepBOil CeKUMM LIKH MWHMTa 380 8 ¢ Hcrnoanb3o-
BaHHEM pe3ePBHOr0 MPHCOEIHHEHHS, &, Kak CcJenyer U3
puc. 5,4, Ha 3TOM LIMTE YCTAHOBJEHbl PYGHJIBHHKH H IIPeflo-
XpaHuTenH, a He aBTOMATHI. Panu oxHoro opucoenMHeHHsd Me-
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Puc. 5. TlpucoeiHerne 3JeKTPOABHraTenss K MepBON
cekuun mura 380 8.

a — onHoJIMHeHHass CXema nNepeoil CekyuH; 6 — TpexJaMHeiiHas
CXeMa pEe3epBHOr0 NpHCOedM HEHHS; & — HPDHCOenpHeHHe JABHraTeJis.

SR

HATb NPHHSITYIO CHCTeMy He cieiyer. Bo-BTOPHX, pene ypoB-
Hl ¥ “MeeT OfMH, a He TPH KOHTAKTa. 3HauMT cXema, Tpe-
Oymolasi Tpex KOHTAKTOB, IIPOCTO He OCyIIeCTBHMA.

CpasuuBasi cxemsl puc. 4,a v 4,6, cllenyer otnarb npemmno-
yrenne cxeme 4,0, TaK KaK BCETAA XENaTeNbHO HMETL OXHH
anpapar — B NaHHOM CJlyyae MAaTHUTHBIY OyCKaTesib-—BMECTO
Tpex (koHTaKTOp W jABa TeNJNOBHX peie). Kpome Toro, Ma-
THUTHBIH mycKaTeJb HMeeT KOXYyX M [ONycKaeT yCTAHOBKY Ha
cTeHe, KOJOHHe ¥ T. I.; JUIA KOHTAaKTOpa M TeIJIOBBIX peJie
HyXeH UMTOK.

KaTymKa MATrHUTHOrO NycKaredisi oOLYHO [HTAeTC OT TOl
3Ke CeTH, YTO W yInpaBnsieMbiil fBurarenb, Ilostomy wemu I, 2,
3 u 26—27, uzoGpaxkennule Ha PHC. 4,0, MOXHO COBMECTHTb.
310 ¥ BHNOAHEHO Ha puc. 5,8. O6patuTe BHuManHe: NeNb
12



26—27 npucoelHHeHa BbIlIe KOHTAKTOB MAarHHTHOTO HYyCKa-
tenss MII. B nporusnoM ciyuae ABUraresb Hesb3si GblIo Obl
BKJIIOUHTD.

OcyliecTBUB  3aliuTy OT TOKOB K. 3. W HeperpyskH,
HyscHo obecnequts 6e30NACHOCTo OOCAyICUBatusn. [laa 3T020:

BO-TIEPBHX, 8800AT 8 CXeMYy annapartel, Jaroujue 803MO%C-
HOCT6 NOAHOCTHFO, T. €. BCEMH ToJilocaMH M (pasaMM, CHATo
C Hee HanpAXyceHue; B NaHHOM cilydae 3To TpeGoBaHHe yXKe
BHIIIOJIHEHO: Ha CXeMe DHC. D,6 HMEeTcs TPeXIOJIOCHHH py-
6uanbuug 8P;

BO-BTOPBIX, 3Q3eMAAOT Kopnyca annaparos. Uro u Kak
HY2KHO 3a3eMJsiTh, HoApo6GHO onucaHo B Gpomtope M. P. Haii-
(eabna «Hto Takoe 3alMTHOe 3a3eMJieHHe W KaK ero ycrpau-
BaTh?», «bUOJNOTEKA 3JeKTPOMOHTEpa», BhIH. 2;

B-TpPeTbHX, NPpUHUMAtOT OCObOble Mepbl 6e30NaCHOCTU, eCIIn
OHM HYXHBl B [@aHHOM KOHKpPETHOM CJy4dae, B Hallem nmpuMe-
pe Takue MepHl HyXHBbI. JleficTBuTeNbHO. Pejie ypoBus ¥ ycra-
HOBJIEHO Ha MeTallUindyecKoM OakKe, & €ro KOHTaKT BXOIMUT
B cXeMy, KoTopasi nmonyuaeT OoutaHHe or ceth 380 8. B atHX
YCJIOBUSIX OPHMKOCHOBEHHEe K peJsjie Ype3BblYailHO oOmacHo, H
€CaM eCThb OIACeHUsi, YyTO MepcoHask IPUKOCHETCS K TOKOBeNy-
UMM [eTalsiM pese, He OTKJIOYHB HpeIBapUTENbHO pPyOHIb-
uuk 8P (puc. 5,8), T0 HEOGXOAKMO BBECTH B CXEMY HOHH¥KAIO-
mwit tpaHcopmarop TH, KOTOpBI H30JMHpyeT pelle ypos-
ua ¥ ot cety 380 8. Tpanchopmarop TH noHumxkaer Hanpsixe-
e no 12 s. Ot BropuuHoit 06MOTKM TH nosyuaer nmuTaHue
yepe3 KOHTAKT peJjle ypoBHfI ¥ ero noBTopuTenb—opesne 1Y
(puc. 6,a). A B cxeMy KaTyllKm MarHUTHOro nyckartens MIT
BBOJIMTCA He KOHTAKT pete &, Kak OBJIO cleliaHO Ha PHUC. D,8,
a KoHTakKT peje 1Y (puc. 6,6).

Llenu 26—27 w 31— 30 uenecoobpas3Ho OGbelUMHHUTL, KakK

HOKa3aHo Ha puc. 6,8, UCNOJL3YS [JAS  HHUX NpefoXpaHure-
au 211,

OctaeTca 8s8ecTu 8 cxemy 3InNeKTpousmepuTessHvle npubo-
pobl U C4eTHUKU, eCcJiM B HHUX eCTb HeoOXOAMMOCTb.

HanomMnnMm, 4To cXeMy HpoeKTHpPYEMOH YCTaHOBKH Mbl
B CaMoM Hauvalle paboThl pasfenudii Ha TPH YaCTH W BeJH
noka paGoTy TOAbKO Han oxHo# M3 HUX. Temepb Bpemsi mpi-
CTynuTb K pasdpaborke Bropoft uactH cxeMbl. Ho mpexie
YMECTHO BO3BPATHTLCA K Hauady § 4 H, mepenucThiBas cTpa-
HULBl, I[IPOYMTATh TOJIBKO HameyaTaHHOe Kypcueom. Toria
HOJMYYUTCS OJiaH pa3paboTKH CXeMbl, npHueM TaKoH
HJIaH, clefys KOTOPpOMY MBI He DHCKYeM oGO#TH BHMMaHUeM
HM Of(HOTO B@XHOTO BOIIPOCA-
3 E. A. KamuucKkuit. 13



H3 ckazaHHOro, KOHeUHO, He CIEAYeT, 4To B JI0GON cXeue
BCe TIepeyMC/eHHble B MJIaHe BoUpochl BaxHH. Ho nmomgymats
HY>XHO O KaX[(OM M3 HHUX, M €CnH TOT MJIM HHOH BOllpoc pas3-
paGatbiBaThcsl He Oyner, TO OTKa3biBaTbCs OT Pa3paboTKH
HYXHO CO3HATEJBHO.

[locne 3Tux npenBapuTesIbHBIX 3aMeYaHHil YMTATeIsIM
Oyner ficHa TEXHMKA MOCTPOEHUs] [AaJbHeHIlero HM3JI0MXKeHHs
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Puc. 6. O6ecrieyenne Ge30NacHOCTH B CXeMe YNpasJieHusi
3NeKTPONBArATEJIEM,

MarepHaJia: KypCHBOM HaleyaTaH paccMaTpHBaeMbll BOOPOC,
3areM JHOO JaeTCs Ha HEro oTBer, JubO HOSICHACTCA, MO Ka-
KUM IpHUMHAM B JAHHOM KOHKPeTHOM cJyuae paspaborka
OTnycKaeTcs.

Cocrasanem Cxemy cusHaausayuu no ycrosusm Oedl-
cT8us. Dra paboTa yXKe BHIIOJHEHA Ha pHC. 2,6 M NOACHEHHS
K HeMY JaHHl BbILE.

Beodum 3awjury (mpenoXpaHUTeNH) OT TOKO8 KOpOTKO2O
sameikarus (puc. 7,a).

Beodum sawjuty or nepeepysku. B pamnom ciyuae oHa He
HYXHa, TaK KaK B CTO/Jb NPOCTHX Henax lieperpy3ku ObiTh
He MOXKeT.

Ozparuuusaem Kpyz paspabatoisaemorx eonpocos. OGpa-
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(asic. K TEXHHYECKOMY 3ajaHuIO, BBISICHSEM, 4TO 3BYKOBOH
CHTHaJ JoJioKed [OPHCOEINMHSATBCH K CylIecTBYIOLIeH CXeMe
npenynpenuTeNpHOil cHrHaausauuu. Cxeva mnpuBeleHa Ha
puc. 7,6 u paGoraer cnenyiomum oGpa3oM. 3BOHOK 38 BKJio-
yaerca 10 1end 33—382, Korna cpabartelBaer MOJSPH30BAHHOE
peste PII, katymwka KOTOPOTo npHCoedyHeHa KO BTOpPHYHOM
obmoTke TpaHcopmaropa 7. Ilepsuunas e ero obMoOTKa
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Puc. 7. CxeMa CurHasusanui BKJIOUEHUs Hacoca W aBapUBHOrO YPOBHS.

MOKET TPHCOENMHATLCS K HCTOYHMKY NMTAHHA [0 JoGoH u3
ueneil 37—36, 39—36, 41—36, 43— 36 npu 3aMHKaHHM COOT-
BeTCTBEHHO KOHTakroB pele A, 5, B u I'. dtumu GykBavi
YCJIOBHO Ha3BaHbl peJie, CHTHANU3UPYIOLIME O TeX HJAH HHBIX
HapyleHHaX B pabore. B Kaxnyio uens BBeJeHa CHTHAJbLHASA
namna 10/I—13J1. A cBOWCTBO JiaMTl TAKOBO, UTO MpPH BKJIO-
YeHHH, KOTAa HUTH YPE3BHYAHHO OBICTPO HATPCBAIOTCH OT
KOMHaTHOH TeMmmepatypel o 2500°C, ux compoTuBienue
Bozpacraer B 10—15 pas. CooTBeTcTBeHHO BecbMa GBICTPO
yMeHbLIAETCs! TOK, KOTOPHil NMPOXOAUT yepe3 JaMIy B MepBHY-
Hy©0 0OMOTKYy TpaHchopmaropa T. Pe3koe 3Xe u3aMeHeHHe
NePBUYHOTO TOKAa HPHUBOIUT K BO3HMKHOBEHHIO BO BTOPHYHOM
00MOTKe MMIyJibCa, KOTOPOro XBaraer, yToGbl MOJApHU30Bai-
Hoe pene PII cpa6otano u OCTaloCh B TAKOM HOJOMEHKH.
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Urto6bl BO3BPATHTbL €r0 B HCXOLHOE MOJOMKeHHe H OTKJIOUHTS,
TaKHM 006pa3oM, 3BOHOK, [OCTATOYHO KparkoBpeMeHHo 3a-
MKHYTh 1ellb 85—34 W BKJIOUHTL APYTYIo 06MOTKY (MPOTHBO-
HoNOXHO Hanpashenuyiwo) pene PII. Tpauchopmatop T He
HACHIaeTCsl TOKOM, NMPOXOAsiHM Mo 20 cHrHaJbHBIM UelsiM,
W notomy ofecnednBaerT curHagusauuio ot 20 OpHYMH.

BuinonuuM  TeHepp TpeGOBaHMS TEXHHYECKOTO 3aiaHusl,
NpUCOEIMHKUB Uenb 7—6 (puc. 7,a) K mnepBuuyHOH 00MOTKe
tpancopmaropa T (puc. 7,8). llpenoxpauutenun 1217 tenepwb
SIBHO He HYXKHEL, TaK KaK HX POJIb BBINOJIHAIOT [IpefOXpaHH-
teqn 411, 3alyianie BCo cxeMy curHanusanuu. He HyxHa
¥ nenb 8—9: Te e KoHTakThl pefe AY B nenu 7—36 BxJIO-
4aT yxe VMeWOLHicH 3BOHOK (MpaBna, He HeNOCPe[CTBEHHO,
a yepes tpaHchopmarop T u pene PII). Uro XKe kacaercs
uenyu 5—4, To OHa co3naHa BHOBb, HO He Tpebyer mpepoxpa-
HHUTEJNIeH, TaK KaK OHH yXKe €eCTb.

Ob6ecneuusaem 6Ge3onachocTe O06CayXHcusaHuA. DieKTPONu-
TaHKe C BHOBb BBeJEHHBIX 3JieMEHTOB CXEMH CHTHAJIM3altu
CHUMAEeTCsl COBMECTHO C JAEHCTBYIOLIMMH, H NOTOMY HOBOE
pelzeHne He Tpebyercs.

HegonycTHMO oCTaBJISITHL B LelsiX 7—36 U 5—4 KOHTAKTh
peiie ypoBHa ¥ W A¥, TaK KaK OHHM YCTaHOBJEHH Ha MeTaJNH-
yecKOM 6ake M B cbipoM nomemienud. HymxHo Bocnosib3oBath-
¢ DoHuxawiuM Tpanchopmaropom ITH, BRMoOUHTH OT €I0
BTOPHUYHOU OGMOTKH IOBTOPHUTENH Dejle YPoBHS ¥ U aBapHiHO-
ro ypoBusi AY coorBercTBeHHO pefie 28 u 1AY (puc. 8,6),
a HX KOHTaKThl HCIIOJb30BaThb B CxeMe CHTHaJM3alHH
(puc. 8,a).

Beodum 8 cxemy asexTpousmepuresvHole npubopor u
cueruuku. B naHHOM cilydae OHM He HYXHBL

CrnenyrouuM 3stanoM paborel  siBnsercs o6wedunerue
TEXHON02UMECKL CBA3AHHOLIX 11€PBOU W BTOPOH 4ACTEL CXEMbL
BTOPas 4YaCThb CXEMbl (CHrHajau3alMsi) KOoHTponupyer paboTy
nmepBoit  (ympaBneHuwe JABurarejieM Hacoca). CpaBHuBas
puc. 6 u 8, BHAWM, 4TO HaJOOHOCTH B HBYX HOHHIKAIOLIHX
1paHcdopMaTopax Her: MOxHO oOodtHch omHuM. He HyxHO
Takke pese 2¥: MOXHO B uenu 5—4 (puc. 8,a) HCHONB30BATH
koHTakt pene 1¥ (puc. 6,8). C 3TUMH H3MEHEHHSIMH CXeMa
yOpaBJeHHsI H CHrHanu3aunuu H3obpaxeHa Ha puc. 9. Dynem
ee CYMTaTh NpeABAPHTEJbHBM BAaPDHAHTOM IpHH-
uunvaipHofl cxemul. IlpenBapurenbHBIM HOTOMY, YTO B HpoO-
necce pajibHeillefl paGoThl HE WCKJIOYEHO, YTO B CXeMY CHOBA
Npuiercsi BHOCUTL HEKOTOphle u3MeHeHMsi. Ho NMoka maHHBIX
LISl 3TOTO emle Her.
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[Tepeiinem K TpeTbell 4acTd CXeMBI: CIPOEKTHpPYEM OCBe-
lLieHHe TeXHHYeckoro KabuHera. CxeMa ocBelleHHs! CHJBHO OT-
JIN4aeTcss oT paccMoTpeHHHXx paHee. M tem He MeHnee pabora
Haj HeH MOXET BeCTHCh NO TOMY Xe [JAaHy.
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Puc. 9. TpensapuTenbubili BAPHAHT NPHHUKIHANBHOA CXeMEl YrpasfeHus
8JIeKTpoABUraTeseM H CUrHAJIH3AIMH.
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Cocrasasem cxemy no ycarosusm dedict8us. dta pabora
yXe BHIOOJHEHa Ha puC. 2,8, Ple BHKJYaTesH, JaMObl M
jiTercespHBEe po3eTKH OOG03HAYEHH B COOTBETCTBHH C MJIAHOM
(puc. 10).

Bsodum 3aujury or TOKOB KOPOTKO20  30MbIKANUS
(puc. 11,e).

Bsooum sawuty or nepespysku. B ceTsix ocBellleHusl Ta-
KHX sIBJIGHHH, KaK IIpu YIPABJIEHHH 3JIeKTPOABUTATENSMH, ObITh
He Moxer (paGora pa aByx (dasax, cBsizaHuas ¢ CHJIbHBIM
VBeJIHYeHWeM ToOKa, Gosblllas MexaHHuecKas Heperpyska).
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Puc. 10. Pacnosnoxenne namn # IWTENCEAbHBIX PO3ETOK, & TaKXe OOHO-

JBHEflHas CXeMa CeTH, K KOTOPOR NOQJUKHO MNpPHCOENHHATBCS OCBELIEHHE

TeXHHyeckoro Kabauera. Jlamunl 5/, 6/1 u 7J1 nosokuel  yNpaBasthes

nepexJouarteseM /7; B ojHoM ero IMOJOKEHWH TOpHT namna 6J/1; B apy-
roM — ropat Ase Jamubl 57 u 7./7.
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[Mostomy BrROJIHE HONMYCTHMO OrpaHHYMBATLCS MPEAOXPAHHUTE-
nMM, €CAM OHY BLIGPaHbl TO CeYEHMIO NMPOBOAOB M Kabesei
(cM. Huxe § 6).

Oepanuuusaem Kpye paspabareigaenslx sonpocos. V3
puc. 10 acuo, uTo npoeoga NOHAYT OT BBOJa B KOMHATy MO
aByM HanpasienussM. Kcratu, M NpHHSATO NHTETh LITENCENb-
HEle DO3eTKH H OCBEeTHTesbHble JIAMIBl OT Pa3/JHuHHX MarH-
crpaneli, 4rtoOwl Harpysxa, BpPeMeHHO NpHcoelHHSEMAS
K HITENCEJLHHM pO3ETKaM, MEHbUIe BJIHSJIAa Ha oCBelleHHE.
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/) 28 7 Vi
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Puc. 12, IlpesapuTenbhpiii BapuaHT NPUHIUNHAABHOH CXeMbl
TeXHURECKOTr0 KabuHeTa.

[To 3tuM coobpameHusiM cXema OCBelLleHHsi npHoGperaer Bui,
fiokazauubiii Ha puc. 11,6, YunTteiBan pasiee yxasanus B NOA-
mucu K puc. 10, a uMeHHo, ynpaeasTth Jamnamu 5J1, 6/1 n 7J1
OJIHUM mepekJioyartesieM [/, emle pas BHIOM3MEHSIEM CXeMy
{puc. 12).

Obecneuusaem Gezonacrocte obcayaucusanus. Tlonxoe ot-
KAIOHEHNE YCTAHOBKH MOXKeT OblThb BHITIOJHEHO TO TPynnam
C TOMOLIBIO HpefoXpaHuTeNelf, TaK KaK OHH YCTaHOBJIEHH
B o6oux nposojax. CneuuasbHplx Mep Ge3onacHoctTd B ycJo-
BHSIX KOMHaThl IPMHMMAaThb He Hajo.

Beodum s cxemy srexTpousmeputesvhsie npubopsr u cuer-
quku, CorslacHO 3aj@aHWI0 TEXHHYECKHI KabuHeT JOMKEeH Io-
JygaTh TMTaHHe OT CETH OCBEIUEHWs H UMETb OTHeJbHBIH
KOHTPOJNbHBIE cueTyuk. CueTunk ofHO(PA3HOTO TOKA UMEET IBe
0o6MOTKH: TOKOBYI0O 0OMOTKY H 00MoTKy Hanpsoxenns. Ha
puc. 12 ToxoBas o6MOTKa BKJIOueHa B ()a30BHI (& He B Hy-
7ieBo¥i) TPOBOX, MPUUEM TaKuM 00pa30M, 4YTO Hepe3 nee NPO-
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XONUT TOX norpeburesieil, pacXof HEPrUH KOTOPHIX MOJWIEKHT
yuery.

Haxonen, wyscHo npouzsecTu 00veQUHEHUE TexHOAO2U4E-
CKu c8A3aHHBLX dacTeli cxemel. T10CKOJBKY LenH OCBeLleHYs
C JPYrUMH YacTAMH YCTAHOBKH TEXHOJIOTHYECKH He CBS3aHHL,
obbeuHATL Heuero. Takum oOpasoM, puc. 12 u saBisiercs
NpeABAPHTENbHBEM BAPHAHTOM CXeMBl OCBELICHHS
TEXHHYeCKoTo Kabuuera.

5. BbIBOP ANNAPATYPbI

ITocne pa3paborkH npeaBapHTe/IbLHOTO BApHAHTA MNPHHLK-
nuanbHoOli cXeMBl NPHCTYNalT K BhOopy anmaparypel. ns
3Toro HeoOXomHMoO criepea oraarth cebe sicHBIE oTyer B TEX
CBOHCTHAX, KOTOPBIMH HoJixeH obJalarh Kaw bl anmapar
(3nexTpuyeckas MallWHa), v 3areM nopobpaTe €ro no Karta-
JloTy.

Buibop anexrtpodguearean. [1ns splbopa 3JeKTPOABHTATENS
HYXHO ONpeNeJHTh €ro MOIUIHOCTh, CKOPOCThL BpalleHus
(uucnio obopoTros B MHHYTY), POA TOKa Y HanpsipKeHue, CXemMy
coeqnHeHNsT OOMOTOK, YC/IOBHS Cpefbl, B KOTOPBIX OH HOJIKEH
pa6oratb, criocol CousieHEHHs BaJla 3JIEKTPOJNBUTATeNss ¢ NpH-
BOAHBIM MEXaHH3MOM, Crnocol KpemJeHus NBUTarelss ¥ pacrno-
JoXKeHMe Bana (TOPW3OHTaNbHOE WIH BEPTHKAJBHOE).

MomHocTh, CKOpOCTE BpalleH¥si, CocOObl COUYJIEHEHHs Ba-
JIOB ¥ KpEMJeHHSi, a TaKxke PACNONOXKEHHE Balla Henocpen-
CTBEHHO BBITEKAIOT M3 CBOMCTB Hacoca. Ilns Halero chyyas
Tpebyercsa 2,8 ksr npu 1420 06/mun. Banpl pacno/oxeHbl
rOPH30HTAJILHO H COENHHSAIOTCS 3jaacTuyHo Mydrol. Kpenne-
HHSI Ha calla3zKax.

Pop Ttoxa {Tpexdasnnlii TepeMeHHBII) M HaIpPsSDKeHHE
(380 &) onpenenennl cxemoil Ha puc. 9. Cnoco6 coenHHeHHs
oOMOTOK BHISICHHTCSI TOCNe TOTO, KaK 3JexTpoaBurarenp Oy-
ner pelbpad. Jleso B TOM, YTO 3JEKTPOABHraTeld TpeX(asHo-
ro TOK&, KaK NpPaBWJIO, BBINYCKAIOTCH AJA PaboTH Npu ABYX
Hanpskedusx: nubo 127 u 220 s, aubo 220 u 380 s. Bonee
HH3KOMY HanNpsiKEHHIO AJsi KaXJIoro 3JEeKTPOABHraTessi coot-
BETCTBYET COEJUHEHHE B TPEYTOJbHUK, O6oJiee BBICOKOMY —
B 3BE3NY.

3HaHHe yCJOBHA Ccpefpl [O3BOJHT NpaBuUILHO BHIGpATh
HaunboJsiee noaXofsiiee U3 BOIMOMXKHBIX HCIIOJNHEHHI: OTKPHITOE,
3amuuensoe (MpexoxpaHsieT or cJiyyaidlHoro MPUKOCHOBEHHSA
K TOKOBEAVIIMM M BPAIAIOIIMMCS YACTAM, a TAKXKE OT noua-
JaHHusi BHYTPb MalLIWHBl NOCTOPOHHHX TNPEAMETOB U Kamenb)
UM 3aKpHToe 06JyBaeMoe.
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Pacnosaras HMcuepnblBAOILMMH JAHHBEIMH © CBOHCTBaXx
3JIEKTPOJBHIATENSA, ocTaeTcsl B3ATh CIPABOYHHK MJM KaTaJior,
4 cleJaTh o HeMy BEIGop. Hamu BbIOpaH acHHXpOHHBIH KO-
pPOTKO3aMKHYTEIH 3/1€KTPOABHratelb TpexdasHoro InepeMeH-
HOTO Toxa THna A 42-4, momuocTbio 2,8 k8T, 1 420 06/MuH,
nanpsikenveMm 220/380 &, Tok 10,5/6,1 a (ToK cooTBeTcTByeT
HOMHHANLHHIM, T. €. YKa3aHHEIM Ha Ta6lHuyke MOULIHOCTH,
K. II. . ¥ COS ¢, 3HaueHHe ToKa JieBee yepThl OTHOCUTCH K Ha-
npsxkendio 220 8 npd CcOeQHHEHHH B TPeyTONLHUK, mpasee
yepThl — TOK npu 380 s U CcoegHHEHHH B 3Be3Ay), COS Q=
=0,84, k. n. 1.=83,5%. KpatrHocTh nyckoBoro ToKa paBHa
5,5, oTKyRa cJlegyeT, Y4To NPH TNYCKE 3JIEKTPOABHTATENb MO-
tpebasier 10K B 5,5 pasza Goabllle HOMHHANBLHOTO, T. €. 33,6 a
npu 380 s. Mcnosnnenue samuinennoe 1112 (rax o6o3nayamoot-
Cl AJMEKTPOABMIATEJH C TOPU3OHTAJBbHBEIM PACIOJ0KEHHEM
BaJa, CO CTAHMHOP M JianaMmu).

JlanHele BHIODAHHOTO  3JEKTPOJABHraTe/isi  3aNUCHBAIOT
B creuM(pUKaLHIO—IepBas No3uuusa B npurioxenun. Cnenudu-
Kaluusi npencrawnsier co6oil nepeuenb 06GOPYHOBAHMS, TIPOBO-
JOoB H Kabesefi ¢ yKazaHHeM HX XapaKTepUCTHK; OHA CJIYXKHT
JJIl 3aKa3a MarepHaJioB w Oo6ODYyNOBAHHSA, 4 TakXe NaeT He-
o6XoAuMble AaHHBle A/ JalbHefllell paGotel Ham cXeMoil.
Crenyer nofyepXHYTh, YTO B CHELH(HKALMH HYXKHO Ha3bl-
BaTh 00opyHoOBaHHe M MarepuHalbl TAK e, KAX OHH Ha3pBaHbl
B KaTaJoraX u ueHHukax (npefickypanrax). Heo6xonumo tou-
HO yKasblBaThb HaspaHue {(wudp) karajora (LeHHHKA),
a4 Takxke NOPSAKOBHI HOMED MO3WLHH, NMOJ KOTOpBlM [aHHBIH
BHI oOopynopanusi (MaTepuan) B HHX 3HaudTcs. Ecau Hy-
Mepauusi no3HUHE OTCYTCTBYET, — YKA3hIBAIOT HOMep CTpa-
HHIbl. COOTBETCTBYIOIHE NOSICHEHHS NAHBl B MpHJIONKEHuU I.

Kpome anekrponBuratensi, Hy*Ho BuIGpaTh Casja3ku st
ero ycraHoekd. [Ilo toMy ke KaTajlory BHIGHpaeM cafiasku
C-4. B KoMmjieKr BXOISIT IBOE C&Ja30K ¢ HATAXKHBIMH GoJsrta-
MH L7181 KpenJieHusl JBuraress.

Jas KpenneHus canasok K QyHAaMeHTy CleIyeT 3aKasarh
hyHnaMeHTHbIE OOJITHI.

ITocne Toro, xax saeKkTpofBUraTesis BEHIGpaH, T. €. H3Be-
CTHBL €T0 MOILHOCTb, HOMHHAJBHEIH W NYCKOBOH TOKH, €CTh
JOCTATOYHO OCHOBAaHHH [JJisi BBHIOOpaA annmaparoB, KOTOpbE
BXOASIT B €ro Lenb, a HMEHHO: MarHHTHOro nyckarenas MII,
HarpeBaTe/NbHBIX 3JleMeHTOB TendioBoll 3ammutel IPT u 2FT,
npepoxpauutesnei 81 u pybunpHuka 8P,

Betbop maenutnoeo nyckareas. Ilas eni6opa MaTHUTHOTO
nyckare/si Hy»HO 3HaTh: MOHIHOCTb H HamnpsiKeHHe yIpasisie-
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MOTQ HM 3JIeKTPOJBHIraTedssi, Hy:XKHa JiM TenJioBas 3aLIHTa,
neo6XoIMMOE HCIOJIHEHHe nycKareds (OTKPBITOe, 3alHILEH-
HDOE M T. 1.), HanpspKeHWe M pPod ToKa JJs NHTaHHs KaTyLIKH
MAarHuTHOro nyckatens. PacnoJiaras BceMH S3THMM JaHHBIMY,
BpiGHpaeM, HanpuMep no Karajory llentpasibHoro 6iopo Tex-
HHYeckol  HHgopmauny HWHM  snexTponpoMbllliieHHOCTH,
BHIL 3637, H 3anHCHIBAEM BO BTOPYIO MO3UIMIO crElH(pUKALHH
(npusioxeHve): MarHUTHBIH DycKaTesib [1€PeMEHHOTO TOKa
tana [1-222M B 3allMIEHHOM HCNOJIHEHHY HEPEBEPCHBHLIA
KOMIJIEKTHO C TEIVIOBOW 3aIUMTOH AJlsg ABUraTeseél mo 5 ker
npu Hanpsoxkenun 380 s. Karyllka nepeMeHHOro ToKa Hanpsi-
xkenneM 380 s nmotpebusier npu BxylouenHu 0,65 a, 3areM,
NocJle TOTO, KaK fIKOPb MycKareJss NpHUTSTHBAETCsi, TOK CHU-
xkaercss jgo 0,065 a. CeepeHHSi 0 KaryllKe NOHano0ATCs NpH
Bpl6Ope pedle ¥, KOHTAKTAMU KOTOPOT'O BKJIIOYAETCH M OTKJIO-
YaeTcst MarHUTHBIA NYCKATelb.

Buibop Haepesareavnoix 3nementos. Jlas Beilbopa marpe-
BATEJNbHBIX 3JleMEHTOB HYXKHO 3HaTh HOMWHAJBHBIH TOK 3alllu-
1aemMoro 3Jekrtpoaeurartens. Tok yXe H3BecTeH, 4to M AAJO
BO3MOXKHOCTL BEIOpaTh HarpeBatellbHbIe slleMeHThl Ne 24 w
BIMCarb MX B TpPeThbio nosuuuio cnenudukanun. M3 cxemnl
BHAHO, YTO HATDEBATEJLHBIX JIEMEHTOB HYXKHO MBa.

Beibop npedoxpanuresedi 8I1. Tlpenoxpanurenu 811 yxe
yCTaHOBJEHE! Ha wuTe. TeM He MeHee cJenyeT NPOH3BECTH HX
BLIOOD, TAK KAK MOMXKET OKa3aTbCs, UTO OHY He MOAXOAAT ANA
3aIMMTHl J2HHOTO IBMTraTellss WIH NuTallero ero kabens.

Texnuka BHIOGOpa npenoXpaHHTesdell noxpoOHo onucaHa
B Gpounope @. P. Kapnosa «Kak BeOpaTk ceueHue NpoBOJOB
u Kabesei», Bein. 1 «bubnuorexn ajexrpoMoHTepa» H B 6po-
wiope J1. C. JIludmuua «Harpes npoBogHHKOB M 3alUTa Ipejo-
XpanurenaMu B sJyextpocetsx jo 1000 s», ebm. 6. 3aech
xe obpaUiaeTcsi BHUMaHHe JHIIL Ha To, YTO HEOOGXOLMMO
3HaTh O NpPENOXPAHUTENSX AJS pelleHHs npocrefllinx 3anay.

B npenoxpaHHTeJsiX passinyaloT HOMHHAJbHBIH TOK Mpeno-
XpaHuTenst (KOpnyca, KOHTAKTHHIX CTO€K) H HOMUHAJIBHBI
TOK TJiaBKoi BctaBkM !. HanpuMep, B OMH M TOT e KOpHyc
npempoxpanutens tina I1P2 na HoMuuanbHBE TOX 15 a MoryT
OBITH 3apA:KeHbl BCTABKM Ha HOMuHajbuble Tokn 15, 10 u 6 q,
HO He Oojiee 15 a u He Mmenee 6 a. 3HAYUT HYKHO BBHIGHPATH
¥ To M apyroe. BelGop Bcerna HayuHaOT CO BCTABKH.

Jass eelfopa HOMHHAJABHOLO TOKAa BCTABKU
HYKHO 3HATb: IJHTEJLHBI TOK, NMPOXOAALMHA Yepe3 BCTABKY,

! TTonpo6HO 3Té BONPOCH OCBelleHH B ctatbe E. A. Kamunckoro «ITpexo-
XPaHHTeH HM3KOTO Hanpsixkenus», «PaGouuit sHepretuk», 1953, Ne 2.
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¥ MYCKOBOH TOK 3JleKTpojeurartess. B Hallem npmmepe iin-
Tensnbit TOK 6,1 @, nyckoeoit Tok 33,6 a. Homunanboelii Tok
BCTABKH Jo/KeH ObITh He MeHbLIE MJHTENbHOrO TOKa, H He
MeHblIe NYCKOBOTO TOK4, AeJeHHoro Ha 2,5. B namiem npuae-
pe 3Tu Besuyunsl 6,1 @ u 33,6:2,5=13,4 a. U3 gByx Benuuun
BEIGUpatoT 66sbiyo. Ho na 13,4 @ BCcTaBKH He BHITYCKAIOTCH.
ITostoMy npuxomurcsi BHOUpaTh MeXJYy BCTaBKaMu Ha 15 a
1 10 a. Bpate Hyx)Ho 60abUIYIO.

HoMupanbHbel i TOK npemoxpanuTens BHOI-
paercs 1o xaraJiory HCXOMSi U3 YKe M3BECTHOTO HOMHHAJbLHO-
ro ToKa BcTaBkW. Berasku Ha 15 @ MoryT ObTh 3apsMKeHbl
B npenoxpanutenn tuna [1P2 (uMeHHO OHH YCTAHOBJIEHB
Ha mute 380 8, Kak ykasano Ha puc. 5,a) Ha 60 u 15 a. Us
puc. 5,a, ofHaKo, CJELyeT, YTO Ha HeM YCTaHOBJIEHBl, Npeao-
xpanutesn ma 100 a. CrhepoBarellbHO, UX NPHAETCS nepeme-
HUTh.

Hns eelGopa nmpepoxpanurtenell 3HaHWS HOMHUHAJBHBEIX TO-
KOB HenoctatouHo. HyxXHo 3HaThb TakKe HOMUWHAJbHEE
HAaNpsiXKeHHS MPEAOXPAHHTEJNS U BCTABKHU ITO
Tpebyer nmosicuenuii. Jleso B ToM, YTO 4Y€M BHILIE HampspKeHue
CETH, TeM TpyAHee FACHeT AYra, BO3HHKAWOIAS NPH TEPEro-
panuu npemoxpanurtessi. [loatoMy npefoXpaHMTENH BBIlY-
ckarorcs u I raGapmra (MeHblIMX pa3Mepos, Kopoue) AJA
Gonee nuskoro Hanpsuxenus (250 s mocrosingoro u 380 & me-
peMenHoro toka) H Il raGapura (6OAbLIIHX pa3MepoB, AJHH-
Hee) jJisi Gosee BBICOXOro Hampsikenus (500 g). B namem
caydae HanpsikeHue 380 s nepeMeHHoro Toka. Takum obpa-
30M TOAXOAAT BCTaBKH Ha 250 & (380 s8) u Ha 500 s.

[Mpenoxpanurtesu, Kak ymxe BLISICHEHO BB, IYXKHO Me-
nath., Ha kaxoe xe Hanpspkenue HX BHIGpath? Jlyullle B3ATH
Ha 500 8, moroMy UYTO OCTallbHBle NpPENOXPAHUTENM HA ILHTE
HMEHHO TakKHe.

Ocraercs BeIGpath cnoco6 mpucoenuHeHMs NpeaoXpaHHTE-
Jeii: nepensee INpUcoeNHMHEHME HJIH 3aiHee (C NOMOILDLIO
uimisiek). B pandom ciayuae mpegoXpaHMTeNH CTaBsiT C3anu
rOTOBOTO IMTa, TAM XK€ Crellad MOHTaxK, H NMOTOMYy NpHMeHe-
HO MepefHee nNpHCOeIUHEHHE,

Hrak BuifHpaeM H 3anuchlBaeM B HETBEPTYIO IIO3HLHIO
cnenudukaluu: npepoxpaunrtein THna [1P2 II rabGapurta,
HOMUHaJbHBIH TOK 15 @, HoMunaJlJibHOe Hanpskenue 500 8
IJis nepefHero TNpPHCOENUHEHHsI NMPOBOAOB CO BCTABKAMM HAa
15 a, 500 8 — tpu xoMmmJiekTa.

Buibop pybuavnuxa 8P. 1ns BbiGopa pyOGHIBHHKA HYMKHO
3HATBH. CKOJbKO MOJIOCOB OH JAOJDKEH MMerb, Kako# Tox Oyner
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yepes Hero MNPOXONHTH AJUTEJNbHO, KAaKOH TOK oTKJoyaeTcs
py6HILHUKOM, THI NPHBOAA, CHOCOG YCTAHOBEX (Ha mMTe HIH
3a WHTOM), Cnocol TPHCOEAMHEHMsS — NepeoHee WJH 3ajHee.

Uneno nosmocoB — 3 — siCHO u3 cxeMbl (puc. 9).

JautenbHblit TOK toxke uapecten—6,1 a. PaaMuikath TOK
py6unbHUK He OyneT, TaK KaK pa3MblKaHHe BO3JIOKEHO HA
MarHuTHell nyckartelb, a pyOGHJIBLHHK OTKIIOUAETCS  TOJbXO
Ha BpeMsl PeMOHTHO-PEBH3UOHHHIX pabor.

[Touemy BaXKHo NOAYMATh O pa3MBIKAHHH?

[ToroMy 4TO 3TO caMmblii TsXeNbl peXHM, HO He BO BCEX
caydasax HeoOXOOMMBIH, H3-32 Yelo NPOMBILIIEHHOCTH BBITY-
cxaer pyOGHIbHUKH B ABYX HcnoJHenusx: Gosee nelleBble, HE
npenHa3HayeHHBle AJIS pa3MblKaHus ueneid, u OoJiee NopoTue
C Tax Ha3blBaeMBIMM pa3pbLIBHBIMH KOHTAKTaMU.

Cnoco6 ycTaHOBKH, THI NPHROAA H CIOCO6 MpUcoeauHeHNd
OTPENeNISIOTCS He TOJBKO MOPTaXHBIMu coobpaxkenusmu. Ilo
ycsiopusiM 6€30NacHOCTH He BCEMa MOMXKHO NPHMEHATh OTKPbI-
Thie pYOMJILHMKY Y YCTaAHABJHBaTh MX Ha JHLEBOH cTOpOHE
HIHTA.

B namem npumepe HHYEro ¢ pyOHJLHHKOM, YK€ HMEo-
mAMCS Ha IMTe, AeJatb He HywHo. Od paccumtan Ha 100 a
(cM. puc. 5,a) B cerax go 500 8, yCcTaHORJNEH 3@ IUTOM, T. €.
ABHO nojxonut. Y teM He MeHee 3amucaTy, ero JadHble B Clle-
IH(PHUKALUHIO HYXKHO, TaK KaK OHa JOJ2KH& [aBaTh HCYepihl-
BAIONIME [lAHHBIE HE TOJNBKO MOHTAXHHKAaM, HO H SKCIJyaTa-
LLIOHHMKAM, HanpuMep, 4ToObl 3aKa3atb 3anacHoe 06opyno-
BaHue, 3HAaTh YeM 3aMEHUTb PYOUJBHMK, €cJli OH BHIifeT H3
ctposi. Heo6Xonumo, KOHEYHO, B NpUMEYaHHH K crenddpHKa-
I{HH OTMETHTL: HMEeTCSl B HaMHYHH, 3aKasblBaTh HE HYIKHO.

IToxonuus ¢ BriGOpOM annapatoB B OCHOBHBIX uensx I, 2
U 3 3JEKTpPOABHTaTeNlsi, NEPEXOAsiT K HCMIOMOraTeNibHOH Leny
26—27 (puc. 9).

Katymika maruutHoro nyckarenss # pene IPT u 2PT Bh-
6pansl paHee. OHH DpencTaBnsior co6ol AeTanH ONHOTO KOM-
TJIeKTa, H TNOTOMY HNONOJHUTEALHOTO COrJIacOBAHMS He Tpe-
6yoT.

Beibop pese!. Jinsi BpiGopa pesie HYXKHO 3HATHL: CKONBKO
KOHTAKTOB H KaKHX KOHTA4KTOB (pa3MHKAWOIUMX, T. €. HOP-
MaJibHO 3AKDPHITHIX, H 3aMBIKAIOUMX, T. €. HOPMAJLHO OTKPH-
TBIX) JOJIKHO UMETh penie. Kakue TOKH BKJIOYAloTCS, PA3MBI-

! 3peck paccMmaTpuBamoTCA MpocTelilnie cayuas. Texudka BoiGOpa pene
INs cXeM aBTOMAaTHKH H TeseMeXaBMKH NOnpoOHO OlMcaHa B  KHHTe
E. A. Kamuuckoro u §I. JI. Brxosckoro «IlpoekTupoBanue cxem aBTOTENe-
ynpaBsenusl TAroBeiM TOACTaHUUAMH», Tpaucxkennopusnar, 1959.
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KaTca H JUIMTENBHO TpOXoasaT deped Kam bl xourakr. Ha-
npsiKeHue Lenel, B KOTOpwie BXOMST KOHTAKTH. Poj Toka
B 3THX LEMISIX: [OCTOSIHHBI{ TOK HJIH TlepeMeHHblil. Xapakrep
Harpy3KM: aKTHBHAsi (JAMIBl, MeyH) HJIH HHAYKTHBHAs (3JleK-
TPOMaTHMTH, KATYLIKH TpaHc(opMaTopOB, 3JEKTPOABHTA-
TENw).

3naHMe 3THX [AHHBIX BaXKHO MOTOMY, UTO HMH OIpeje-
Na0Tcs  ycaoBusi paboThl KonTaxToB. Hanpmmep, BKJwouath
TOK 3HAYUMTENbHO Jierye, YeM pa3MblKatb. Uem Bl Hampsike-
HHe lenu, TeM pa3mblkarth ee TpynHee. Llenu nepemennoro To-
Ka pasMblKaloTCs MHOTO Jierye Lerneil nocrostHHoTo Ttoka. AK-
THBHYI0O Harpy3ky pasMbIKaTb ropasjio Jerue, yeM HHOYKTHB-
Hyio 1.

VpoBeHb H3ONSIUHK peJe HepeiKo OTpaHHUMBAEET ero npHu-
MeHeHHE B uenax ¢ Gosiee BLICOKHM HalpspKeHHeM, YeM 10, Ha
KOTOpOE peJie PacCuHTaHO.

Eciu B cXeMe BMeEETCS HECKOJILKO pelle, cllefyer BHauale
pelluTh, B KaKoil NOCJIENOBATENLHOCTH NPOM3BOAHTH MX BHI-
6op. Kak npaeuyo, paHblie BHIOHPAIOT TO peJie, O KOTOPOM
GoJsiblie BCEro H3BECTHO, T. €. TO, Ha KOTOpOE yKe paclpocrpa-
HSIOTCSl H3BECTHBIE OTPaHHYEHHS.

B nameM npuMepe neno uuet o BulGope yeThlpex pese: &,
1Y, AY u 1AY.

O pene ¥ u AY u3pectHo, 4TO OHH TONJABKOBBIE H HMEIOT
N0 OJHOMY 3aMBIXAIOLEMY KOHTAKTY B Lensx 456—38 u 47—40
(puc. 9). KoHTakTH ¥ 3aMBIKAIOT H PasMBIKAIOT LEMH NpoMe-
XKyTounsix pede 1¥ u I1AY. Ho uto 370 3a pene, noka Heus-
BeCTHO. 3HauuT, 3aHUMaTbesi BHIGOpoM pene ¥ m AY noxa
paHo.

Pesie 1V umeer gpa 3aMblkaromux Koutaxta. OnHH H3 HUX
B uend 26—27 BxJoyaer nycKoBoH Tox 0,65 a4 MaruuTHOTrO
nyckarens MIT n pasmeixaer paGounit ok 0,065 a npu Hanps-
xeHud 380 8 mepeMeHHOTO TOKa.

Jlpyroii KOHTaxT 3aMBIKaer H pasMblkaer nenb 5—4 nau-
nu 1J1. Kakom stor TOK, 10Ka HenssecTHo. Uro6Hl €ro y3HaTh,
Hy*)Ho BBIGpars namny IJI. Katylika pese mutaercsi ot BTO-
puyHoli o6MoTKM TpaHcopMmatopa TH npu HanpsiKeHHH, He
npeeblliaromuM 12 8, B coorsercteud ¢ VI-1-22 TTy32. Be-
JHYHHA TOKa KaryllKH Oo BelGopa pene 1Y HeHsBecTHa.

I Tlogpo6uo 37H Bonpockl ocBeweHH B cratbe E. A. Kamuuckoro «KoH-
TEKTH B [eNsX ynpaBJeHHs 3aluThi W CHrHalu3anuuy, «PaGoumii sHepre-
Tag», 1953, Ne I.

2 B TIYD npussita onpene/enHas cucTeMa Hymepauud. Cnesa Hampa-
BO HamlHCaHbl HOMepa pa3jeJia, riasl, naparpada. Takum 06pa3om, HUQPH
¥1-1-22 o6osnavaror: 22-it naparpa¢ nepBoil IiaBbl 1IECTOTO pasjesia.
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Pesne 1AY uMeer ofHH 3aMBKAIOIWMH KOHTAKT B LenH 7-36.
KonTakt 3aMblKaer M pa3mblKaeT Lenb NMepBHYHOH OOGMOTKU
tpancopmaropa T (MHIYKIMBHAS HaTPy3ka) NpUH Hanpsike-
Hun 110 6 nmocrostEHoro ToKa. BenuuwmHa pasMBKaeMOTO TOKA
orpaHuyeda CONMPOTHBJEHHeM JNaMnil 2/ u He [peswllaeTr
0,2 a (namna 2/ no/mxHa GBITh TAKOH K€, KAK H OCTAJbHbIE
JaMibl B cxeMe cursasnusaunuu). Kartylixka pese nuraercs ot
BTOpHUHOH oO6MOTKH TpaHchopMaTopa TH npu HanpsiKeHHH,
Be npepbnamllem 12 s.

[Tpu BeiGOpe pesie oObBYHO CcTaJKHBaloTcs ¢ Heo6xonu-
MOCTBIO CPaBHHBATH HECKOJNbKO pelleHHH, Tak Kak Mpo-
MBILJIEHHOCTh BHIMYCKAET MHOTO peJie CXOHOTO HAa3HAYEHHUS.
B nanHOM ciyuae pgesio et O pesie MePeMeHHOro ToKa C of-
Hum (pese 1AY) u neyma (pese 1Y) 3aMBIKaIOIMMH KOHTaK-
tamMu. C 3THMH JaHHBIMH BBIIYCKAlOTCH, Hampumep, pese TH-
nos MKVY-48, MKV-48c, P2-2161, PI1-43.

CnenaeM [Jisl HUX M3BJIEUEHUSI H3 COOTBETCTBYIOUMX KaTa-
JIOTOB H 3aT€M CPaBHHM HX.

Pene MKY-48 u MKVY-48c monyckalmoT nepexdloueHHe Le-
nell MOCTOSIHHOID Y NEPEeMEHHOIO TDKA TPy HanpsKeHun A0
220 8. Dtoro yKazanus Karallora jfocrarouyno, utoBbl pene
MKYVY-48 1 MKVY-48c GoJsiee ne paccMmartpusarthk. [Touemy? ITo-
TOMYy uTO Hanpsikende B uenn 26—27 (puc. 9) 380 s, T. €.
BhHIIIIe AOMYCTHMOro A pedle 3TMX THIOB.

Pene P23-2161 npeanaszsaueHo AJisi KOMMyTaUHH Leneil ro-
CTOSIHHOIO TOKa HanpsikenueM A0 220 8 ¥ mepeMEHHOTO TOKa
HanpspkenueM 10 380 s. Takum o6pasoM, no HanpsKEHHAM
Lenel, B KOTOPLIe BXOAsIT KOHTAKTHL pesie, ono roaurcs. Kon-
TaKThl AONYCKAOT AnutenbHbM TOK 20 @, Bgmouaiot xo 100 q,
pasMBIKAIOT B HHAYKTHBHHIX Lensx nepeMeHHoro Toka 20 a
npu HanpsixxeHud 380 8. Clle0BaTENbHO, H o TOKY KOHTAKTH
pene tuna P2-2161 noaxomst ¢ GonblinM zanacoM. OHHaxo
KaTylWwku pese Tuna P23-2161 BeinyckamoTcs ToJbKo Ha Ha-
npsokenus 110, 127, 220 u 380 8, a HaMm HyxHo 12 8. TTo 3toit
npuyvHe ot pese tuna P3-216]1 npuXoAHTCs OTKA3aThCH.

Pene tuna 211-43 cornacuo xaranory Llentpansioro 6opo
TexHuueckoit Hudopmauun HWM  szaexTponpomellsieHHOCTH,
Bhin. 3431, BHINyCKaloTcs c KaTylwlkaMmu Ha 12, 36, 127, 220,
380 u 500 g nmepemeHHoro Toka. KOHTAKTH fONyCKalOT AJIU-
TeJbHBI TOK 12 @, pasMBIXaoT B LENH NepeMeHHOro TOKa NpH
127 6 — 10 a, npu 220 8 — 8 a, pu 380 8 — 6 a, npu 500 8 —
4 @, nonyckaloT OpH BxawueHUH TOJMYKH Toka S0, 40, 30 u
20 a npu Hanpaxenusx 127, 220, 380 u 500 4 cooTBeTCTBEHHO.
KomMyTaunoHHas cnoco6HocTh KOHTAKTOB B LeNsiX IIOCTOfIH-
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HOro TOKA4 He yKasamna, HO ecsiv ee Jaxe npuHate B 10 pas
HHXKe 110 CPABHEHHIO ¢ KOMMYTAalHOHHOH crocoGHOCTRIO NPH
nepeMEHHOM Toke (YTo OpaBaonofobHO), To nns uened 7—36
u 5—4 (puc. 9) nonyyawTCs JOCTATOYHO GOJBLIME 3AMACHL
Pene npenHasnauensl isi paGoThl NpH TeMmeparype cpeibl oT
+35 no —5°C npu oTHOCHTEJNbHOH Biaxuoctd 70% npu
+20° C. OuepupgHo, H no 5THM JAaHHbIM pedie noaxonsar. Ocra-
eTcsi u3 cepuu pede tHna DI1-43 BebGpath ucnosxenue. Ham
HYXKHBl JBA 3aMBIKAIOIMX KOHTAKTa, YeMy COOTBETCTBYET Hc-
nonrenue DI1-43/20 (nepras uudpa nocne ApobH yKasblpaeT
KOJIMYECTBO 3aMBIKAIOLMX KOHTAKTOB, BTOPAasi — KOJHYECTBO
pasMBIKalyx. B faHHOoM clyyae pa3MbIXalOLIMX KOHTAKTOB
HET, M103TCMY Ha BTOPOM MECT€ HanucaH HYJb).

Kak yxasniBasioch BHILIE, 1Jis BeIGOpa pelle ¥ u AY Hyxuo
OblIO 3HATH TOK, NOTpebisieMblid KaTylikamMu pene 1Y u IAY.
Teneps 3TH pene yxe BblGpaHbl. B KartaJjsore HanucaHo, 4To
KaTyIlKa Ka[Ioro M3 HUX noroebJsisieT npy BKJIOUEHHH OKOJO
125 sa. 3nast  HanpsikeHue — 12 8 — onpenensieM  TOK
125 8a: 12 6=10,4 a.

Bosppamasice K pene ¥ uAY, suibupaeM 110 XaTanory mno-
nJaBkoBele pelle ypoeHst Tuna PM-51. B nanbueiiiiem ne Oy-
JleT YNOMHHAThCH, UTO 1o Mepe BblGopa annapatypsl, apMary-
pbl, IPOBOJIOB, Kabese#l ¥ T. M. HX JaHHHIE BOUCHIBAIOTCS B Cle-
UHQpUHKALHIO.

Beoibop nonuscaroujeeo  tpancpopmaropa. Jlus  BbiGopa
TpaHcgopMaTopa HYXKHO 3HaTh: HEPBHYHOE M BTOPHYHOE Ha-
NPsSKEHHs 1 ero Mouinocth. Hanpsikenne ussectHo 380/12 s.
MoriHocTh onpenessieTcss NpUEMHHKAMH TOKa, NPHCOEIHHEH-
HBIMH KO BTOpHUHOH o6Morke. B ganHoM cllyuae 3To Karyliku
pene 1¥ n IAY. Kaxpnaa ua HuxX notpebrser 125 ea, npuyem
pene 1AY Br/oyaercs KpaiiHe PEKO M MOTOMY B pacyer Mo-
)KeT He npunuMarbcsa. Pese 1Y Brimouaercs 4—5 pas B yac
Ha 3—5 MUH, T. €. npencTapisier co6oil MOBTOPHO KpaTKoBpe-
MEHHYI0 Harpysky. B 3Tux ycnoBusx Xopouro Oyjer pa-
6orath OOBIYHLIE KOTeJBHHIE TpaHc(OpPMaTop MOIIHOCTBIO
100 sa.

Boibop npedoxparurenedi 211. B nensix, 3aluiaeMblx npeio-
xpanutenamu 2/1, meperpyaku ObITb HE MOXET, NO3TOMy HX
NOCTaTOYHO BHIOMPATL TOJBKO MO MaKcuMaJbHoMy pabouemy
TOKy. B XyalleM cliyyae 3TOT TOK CJIAraercsi M3 TYCKOBOTO
TOKa KaTyllKu MarHutHoro nyckarens (0,65 @) u Toka pe-
ae 1¥ u 1AY, nepecuutaHHoro Ha HanpsakeHue 380 8
(2125 8a: 380 8=0,66 a), 1. e. cocraeasier 1,31 a. Camble
nHeGosblive npenoxpanutesn Tuna [1P2 wMeroT HOMHHAJBHBIN
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tox 15 @ U Moryr 3apsikaTthCsi BCTaBkamu Ha 6, 10 u 15 a.
OueBuJIHO, TOAXONHT BCTaBKa Ha 6 a.

Urak, ¢ Boi6opoM anmapatrypbl LJiI  cXeMBl YNpaBJieHHs
3JeKTPOABUTaTENEeM [OKOHUYeHo. [lepexons K cxeme CHrHasu-
3anuu (puc. 9), paccMoTpuM B Hefl IBe HOBble uenu: 7—36 u
5—4. B HHX BXOAST JaMibl U CONMPOTHRJIEHHS.

Betbop namn. I{nsi Bei6opa naMn HY»HO 3HAThb HX HOMH-
HaJIbHble HaNpsidKeHHe ¥ MOLHOCTb. B psifie cjiyuyaep npHXOauT-
Csl BHIOUpATh TAKKE CBETWILHHKH (U1 YCTPOHCTB OCBeLeHHs )
WIH apMarypy, B KOTOPYyW BctraBiasiercs  Jsamna (mns
yCTpOHCTB cHrHasnusauuu). CBeTHILHHMK H apmatypa ollpeness-
10T THI LIOKOJIS JIaMIIBL.

B nmenun 7—386 tpancdopmarop T umeercsi. Kouraxr pene
IAY yxe BpiGpan. Ocraercs BHGpath Jgammny 2/ M CONpPOTHB-
JeHne (Ha puc. 9,6 He nokazaHo), BKJIIOYeHHoe ¢ Hel MocJe-
goeartesibHO. Tak kax Jamna 2J1 W CONpoTHBRJEHHE SBJAIOTCH
4acThlO OnpenejseHHol cXeMul CHTHAJNH3alUH, HYXKHO cpaBUTh-
csi B cneuMduKALMH K 3TOH CXeMe H NO03aHMCTBOBATh M3 Hee
COOTBETCTBYIOUIHE HAaHHBIE.

Jlamna 1JI (uenb 4—5) Oyner yctaHoBJeHa Ha wuTe. 3Ha-
YUT, OlEPBA HYXKHO BBHIGpATH apMatypy, NpuciocobieHHYI0 LA
MOHTaXa Ha IIMTaX, u 3aTeM nopobpark K Heit Jamny. Ecin
HOBas JlaMna He JOJ/DKHA CHEeNHalbHO BBIRENATHCS Cpeln Jpy-
rux (kax oco6o BaxkHas), To GepyT TAKYIO ke apMartypy, Kak
yxe ycraHorjena, Ecnn HoBasi snaMna JNoJpKHa BBEIAGNATHCA,
o Gepyr snubo Ipyryio apmarypy, Ju00 NpUMEHSIOT JIHH3Y
SIBHO OTJIMYHOIO L[BETA.

Jlna Hallero chyuyas BeOHpaeM 1O KaTaliory <«DJEKTPo-
oGopynoBanne» IIBTH HUM 3s1eKTponpOMBILIJIEHHOCTH, BHIIL.
3917-A, apMarypy curhanbyeix Jamn tuna ACK-O ¢ xexartoit
aun3oi. OHa npucnoco6iiena anis paGoTel NpH HaNpSKEHWH
no 220 & nocrosindoro u 380 8 nepeMeHHoro TOKa, T. €. IO
5THM JaHHBIM MOAXOAHT (CXeMa CHUrHaJM3anMyd Ha pHC. 9 nu-
TAeTCs OT CceTH nocTosiHHoro toka 110 8).

Hano nposeputh, noaxonsit Jin X AaHHOMY LIHTY pasMephl
apmarypsl (OHH HAI0TCs B Karajorax, Tam e HMeeTcs yep-
TEX pa3METKH CBeDPJEHHH aJs KPenJieHHsi) M MOXKHO JiH ee
YKpPENnuTh Ha faHHOM miHTe. [{omyCTHM, paamepsl H KpenseHHs
nopxonst.

Apmatypa tena ACK-0 paccuutasa Ha KOMMYTaTOpHbIE
JIAMIBl CO CreLHaJbHBIM 1loKoJleM MouiHocthio 1o 4,5 s1. Co-
rJIaCHO Katajiory Ha JlaMnbl OHU  BBINIyCKawTcad Ha 24 s,
105 ma; 48 8, 90 ma n 60 6, 75 ma. JIo6as U3 HUX MONXOAHMT.
Kaxyio xe Bpi6pate? Eciu Ha NaHHOH NOACTAHLMH yXKe npH-
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MEHSIIOTCSl KOMMYTaTOPHBIE JIaMIbl, HanpuMep Ha 24 6, 10 HO-
Bylo Jlamny GepyT Takoif e, MOTOMY YTO, YeM MEHbILIE pa3Ho-
oOpasHblx H3nesuil, TeM Jerde co3fath HeOOXOAMMBIH 3KCILTY-
aTtauMoHHLIH 3amac.

Hrak BpiOpaHa KOMMYTAaTOpHAas JiaMna HOMUHAJbLHBIM Ha-
npsixkeHrem 24 8 mpu toke 105 ma. Cxema Ke nuTaercss oT
cetu 110 6. TlosToMy ee npuxonuTcsi CKOPPEKTHPOBATH, T. €.
BBeCTU B Uens 4—& conporusnenve, Hasnauenne conporus-
JeHMs: (Ha puc. 9,6 mokazaHo nyHKTHpPOM) noracuth 86 s, T. €.
pa3HocTh Mexay HanpsikeHueM cerr 110 8 M HoMHHAJLHBIM
HamnpsizkeHueM Jamne 24 s.

Botbop conporusaenuii. B Hacrosiiee BpeMst IIHPOKO NpH-
MEHSIIOTCS] KAK IIPOBOJICYHBIE 3MaJIIpPOBAHHLIE CONMPOTUBJIEHUSA
tunos I13 u TI3B, Tak u HenpoBoJiouHble, HanpuMmep Tuna BC.
HesaBrcumo or HcrnonHeHusi BbIGOp COMPOTHBJIEHMSI  3aKJlO-
yaercsi B ONpENesEHUH €ro BeJUYHMHH M rabapura.

BenHUHHY CONPOTUBJIEHHU A HAXOAAT CJAEAYIOIIHM
cGpasoM. ConpoTHBIEHHE N0JMHO 06GecneynTh HOPMaJbHOE
ropeHue JaMInl, T. €. yepe3 Hero (Tax e Kak M yepes Jamny,
COEAMHEHHYIO C CONPOTHBJIEHHEM IIOCJEN0BATELHO) JIOJIKEH
npoxonuts ToK 105 ma=0,105 g. Ilagenne HanpsikeHus Ha
CONPOTHUBJICHUH NpPH 3TOM JOJIKHO cocTaBiaTe 86 8. OTKy-
na ero BesuyunHa 86 6 : 0,105 a=820 ox.

Ecny HYKHO NPOAJHTH CPOK CJYKOBE! JlaMIbl, CONPOTUBIE-
HHe HEeCKOJILKO yBeJuuuBawT, Gepsi ue 820 om, a, Hanpumep,
900 nsu 1000 om. Torna HanpsKeHue Ha JaMne GyaeT MEHb-
IU€ HOMMHAJILHOTO, SIDKOCTh €€ yMEHbIUHTCH (AJis JlaMm CUTHA-
JIM3aLLMH 9TO HE MMEeT 3Ha4eHHs), a CPoK CJAyKOH Bo3pacrer
B HECKOJILKO pas3s.

Fa6apuT cONpOTUBJIEHUS ONPEAENAECTCS YCJIOBUS-
MH HarpeBaHUsi U OXJaxKJeHHUs1 U oOBHHO BEIpa}Kaercs MakcH-
MaJIbHO J0nycTHMOH paccenBaeMoit MoOILEoCThI0. UHem OGodibine
MOBEPXHOCTh CONPOTUBJIEHUs], TeM OoJiblle M MaKCUMaJbHas
paccenBaemasi MOLLHOCTE. OHAa oObIYHO OOO3HagaeTCsi LUQpa-
MM, CTOSIIMMM 3a TUmoM compoTtuBieHus. Hanpumep, BC-2
o6o3Hayaet conportubJenre tuna BC, xoropoe MOMKHO BKJIO-
YaTh B TaKHe LeMNY, Tje MOILHOCTh, IPUXOASALLASCS Ha COMNpo-
TUBJIeHHe, He npesbluaer 2 67. Ilpu satom compoTuBjieHue 6y-
JleT HarpeBaThCsl He BhIIle TeMIEpaTyphl, JOIYCTUMO# 1J1s obec-
NeYeHHsT €r0 COXPaHHOCTH.

Yro6wl HalfTH MOLIHOCTH HA CONPOTHBJIEHHUH, MEPEMHOKAIOT
TOK U NajiecHue HanpsiXKeHWUst HA HeM, YTO B JAHHOM cJlyyae cO-
crasasier: 0,105 a 86 8=9 7. POpMaNLHO MOIKHO OCTAHOBUTH-
ca qubo Ha mpoBoJouHoM conpoThBjennu [13B-10, nubo 1a
4 E. A. KaMHHCKHH. 29



HenposoJsioyHoM — BC-10. Takoe peluenne, ogHako, He Bcerja
BepHO. J1es0 B TOM, YTO MPH HOMUHAJBLHOH MOILIHOCTH IIPOBO-
JIOUHHe CONpOTHUBJEHUsi Harpepatorcsi Oosiee yem Ha 300° C.
Ins HUX TakoH HarpeB OGe3onaceH, HO DPSAJNOM HaXOAsuIasics
H30JISIISA MOXKET NOBPEAUThCS. 3HAUMT, €CJId CONPOTUBJEHHE
He MoxeT GBITh JOCTaTOYHO OT Hee YAaJeHo, HYXKHO NMOHU3HTH
TeMnepaTypy, T. €. B3siTh CONpOTUBJEeHUe GoJsblliero rabapura,
Hanpumep He I12B-10, a TI2B-25*,

BriGop annmapatypel MJist TPeTheit 4aCTH CXeMbl, 8 MMEHHO
IJIsi OCBELIEHUS] TeXHHWYECKOoro KabHHeTa, OyneT mnpousBeneH
HHXKeE.

6. KOPPEKTUPOBAHHE NMPHHUMNHAJIBHON CXEMbI

Ecsiu BO3BpaTUThCSt K UCXOAHBIM NAHHBIM, ¢ KOTOPBIX Haua-
Jack pa3paboTka cxeMbl, H MpocJieuTb, KaK npotekaJa pabo-
Ta, JIETKO 3aMeTUTh CJEeAYIOLUEe ee XapaKrepHble 0OCOOEHHOCTH:

1. Otpenbyple 3Tankl paboThl cBsi3aHbl Mexnay coboii Jo-
ruyeckoil Lenpo, B CUIY KOTOPOH NPOEKTHPOBUIMK, 3aKOHUMB
ofuH 3Tan paboTel, €CTeCTBEHHO NEPEXCHONT K cjenyiolleMy H
NPUTOM BIOJIHE onpepesieHHoMY. JleHCcTBHTENBHO, MOYEMY BHI-
Bop HauaT ¢ 3JeKTpoxBHraresis? Ilotomy uTO OH siBJIsIeTCsE OC-
HOBHHIM B cxeMme: 6e3 Hero Hacoc He Moxer paBoraThb, T. €. HE
Oyzer peuieHa ta 3aflaia, pafd KOTOPOH BeHeTCst MPOEKTHPO-
panue. BuIGopy 3allUThl NpeallecTBOBAJ BHOOP 3JEKTPOABH-
ratejlss INOTOMY, UYTO, He 3Hasi, YTO 3allMINATh U OT Yero
3aULIaTh, HeJb3si NPOEKTHPOBATHL 3aILUTY. AHAJNOTHUHBLE CO-
cOpaxkeHnsi OTHOCATCS M K KOMMYTallUOHHBIM anliapatam: mar-
HUTHOMY mycKaTesio W pyOMmbHUKY. Bri6paB MaruuTumlii nyc-
KaTesb, ecTeCTBeHHO OBIJIO NepeiiTH K 1UenMud €ro KaryuLKH
HT. 1.

2. B pabGote Hajx cxeMOH TeCHO NEpeIieTasiuch 3JIEMEHTHE
COCTaBJICHUSI CXeMbl H ee aHajM3a. DTo 3HAUMT, YTO, Npexkje
yeM IPHMHUMATh TO WM HHOe pelueHHe, Bcerja OlleHuBaeTcs,
NPaBHJBHO JIU OHO, @ €cJM MPaBUJILHO, TO MOXKHO JIH €rc BH-
MOJIHUTD.

3. B nponecce NMpoeKTHPOBaHUS CX€Ma HECKOJBKO pas U3-
MeHs1JIach.

B npocrefiiem BHae cxXema, CO3JaHHas TOJBKO 10 yCJIO-
BHAM neHcTBMS, NpeAcTaBleda Ha puc. 2. A Bubop anmapary-

* Tloppo6GHo 5TH BOmMpoCHl paccMoTpenbl B crathe E. A. KaMmunckoro
«Harpepanne B onepaTHBHEIX Nlensix», «duepretuxk», 1955, Ne 4 u B Gpo-
wiope E. A. Kamuuckoro «Urto nykHO 3HaTh 06 HM3OJSALMH ONEpATHBHLLX
ueneii», Tocsvepronsnar, 1959, pein. 8 «BuGiHoTekH 3MeKTpOMOHTEpa».
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pel mpoBoawiIcs mo Apyroft cxeme {puc. 9), B KoTOpOH ObLI
yKe yuTeH psifi obsizartesibHBIX TpebopaHWit 3JeKTPHYECKON
3amuThl, oOCHY:KMUBaHUsl W TEeXHUKH Oe3omacHoCTH.

Briwte cxemnl puc. 9 u 12 OpuiM HaspaHel MpefBapH-
TeJbHBH MH BapHaHTaMHU. ITUM MNOAYepKHBAJIOCh, HTO
OHM, BO3MOXKHO, OyAyT B JAajbHelilueM KoppektHposaTbes. Ho
TaK Kak B TO BpeMmsl OCHOBAHWUii JJIsi 3TOTO elle He OBIIO, MBI
neperudip K BHIOOPY anmnaparypsl.

B nponecce Brifopa annmapaTypsl HHOrAA BO3HUKAIOT HO-
BbI€ NMPUYHHBEL KOPPEKTHPOBaHus cxeM. Tak, nanpumep, B § 5
Obiu BhiGpaHbl npepoxpauuresu 211. Ho kakoBwl 1X 3allUTHbIE
Bo3MoXHocTH? OHH He CHOCOGHE!I NMpeAyNpeNuTh TOBPEXK NeHHH
KaTylUKH MarHuTtHoro nyckarenst MIT u tpancpopmaropa TH*
U HE MEeperoparoT MpH KOPOTKOM 3aMbIKAHUM B LEMNAX €ro BTO-
pUUYHOK OOMOTKYU **. ENMHCTBEHHOE, HA YTO OHM pacCUHTaHbl,—
3TO 3alUTHTL OT KOPOTKOTO 3aMbIKaHMSi OU€Hb NPOCTYIO IIElb
26—27. C ppyro#t CTOPOHBl, H3 CXE€MBI SiCHO BHIHO, YTO IPENo-
xpauuteau 2[1 u 8I1 coepuHeHbl TOCJHENOBATENbHO. J3HAUYUT
TOK KOPOTKOro 3aMbIKaHUsl B nelM 26—27 NpoXoAuT He TOJb-
KO uepes npejpoxpauutenu 2/1, vo ¥ depes mnpeloXpaHUTENU
8I1. 11 ecnn oHM cHOCOGHK NPH 3TOM AOCTATOYHO OBICTPO Me-
peropeTh, TO HanoOGHOCTL B npepoxpanuTensx 2/] MUHyeT.

Kaxk xe orBetuth Ha 3T1OT Bompoc? Ilpemoxpanutenu 317
y¥*e BHIOpaHBL, HX BCTaBKH HUMEIOT HOMUHaJBLHEIL TOK 15 a.
A u3 cnpaBounuka uin 1Y cienyer, YTO B NMPOMBIILJIEHHBIX
yCTaHOBKaX BCTaBKM Ha |5 a 3amumiamT npoBofa CeueHHeM
1,6 mm? u wiwe. Iosromy nocratouso uenb 26—27  BHINOJ-
HUTHL IIPOBORAMM CeueHHeM He MeHee 1,5 mm? u npenoxpaHure-
au 2IT ycranaBauBaTh He HyxHo. Cxema ynpounaercs. Ona
uszobpaxeHa Ha puc. 13.

Hepenko orpaHMueHHBIe BO3MOXKHOCTH annapatype Mpi-
BOAAT He K YNPOIICHHIO, @ K YCJIOKHEHHIO cxeMbl. Misocrpu-
pyeéM 3TO Ha INpHMepe CXeMEl OCBEelIEHHs TEXHUUECKOTO Kabu-
Heta (puc. 12). In4 Hee HYKHO BHOPATh: OCBETHTEJILHYIO apMa-
TYpy, JlaMIlBl, BHIKJIOYaTesH, ILTEeICeJbHEe pO3eTKH, CUETUHUK

* TlpenoxpalHTe/u MOTYT NEPEropeTh TOABKO NMpH BeCbMa 3HaYHTENb-
HOM yBesnueHnH ToKa. Ho TOK Npu NOBpeXAEHHM KAaTYLIKH MarHutHOro
yCKaTeNsl MOXKEeT YBeJHMYHTBCH TOJBKO- 0C/Ie TOro, KaK Karylllka Gyner
yxe pa3pyuieHa. 3To ke OTHOCHTCst K TpancgopMatopy TH.

** JIpn mMomuoctTn Tpancopmaropa 100 eau uanpsikeuns 12 g8 nomu-
HaMBHHH TOK BTOpHuHOl o6MoTKH 8,3 a. Tok KopoTKoro sammkaumsi
B 10—12 pas Goanlue, 1. e. coctapasier 80—I100 a. Tok ke, mpoxoxsunii
npH 3TOM yepes npepoxpanutenn 211, meusplle B 380 : 12=31,6 pasa u pa-
sen 2,6-—3,1 a. SlcHo, uTO OH He MOMKET BHI3BATb NeperopaHusi IPefoxpa-
HUTEsel.
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H UIMTOK moj Hero. K pelltlenuio 3TUX BOIPOCOB MOXKHO MOJOii-
TH caenylolliuM o6pa3oM:

B IlpaBuiax yctpoficTBa 3meKTpoyctaHoBok (paspen VI),
a Takxke B cnpaBoudukax [JI. 2, 8 u 12] serko nouepnHyTh,
4yTO: nJisi KJaccos, JaGopaTopuii U KaOWHETOB IPU Jamnax
HakKaJuBaHUsi OCBELEHHOCTh JOJ/KHa OBITh He MeHblUe
150 2k (/10KC); B CYyXuX OTalJMBaeMbIX MOMELICHHAX MOXKHO
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Puc. 13. IlpuHuMnuaipHasg cxeMa ynpaBJieHHsl 3JIEKT POABHrATEJIEM HoOCJe
KOpPpPeKTHPOBAHHUS.

a — HeNpaBUHJbHO; 6 ~— NMpaBHJIbHO. B cxeme JaHa MapKHPOBKA, COOTBETCTBYIOLLAS
NPpHHATOH Ha JaHHOH NoICTaHLHH.

MPUMEHSTD JI0G0H TUI CBETHJIbHUKA; AJIsi KOHTOPCKUX, YUCTBIX
IIPOM3BOACTBEHHBIX U OBITOBBIX IOMEIIEeHUI peKoMeHIyeTcs
JIOLEeTTa M3 LeJbLHOTO MOJIOYHOTO CTeKJa; NMPH HanpsiKeHHH
220 s, nuomanu nomMenrenuss or 11 po 100 m2 BeicoTol 3—
5 m npu pacuetHoH BHcOTe mojaBeca 1,5—2,4 m M CBeTWIBHU-
Kax JiolleTTa TNpH pacyeTax MNPHHUMAIOT MOIIHOCTHL JaMII
40 8T/mM?; yMoOUETTH NpeHa3HAaUeHH JJIS JIaMIl MOLIHOCTBIO HE
oonee 200 sr7.

IlpumMeHUTEbHO K OGLIEMY OCBELUEHMIO TeXHMYeCKOro Ka-
61HeTa M3 3TOr0 BEITeKaeT cjeayioliee. Eciu ero miomaib
45 m? (puc. 10), TO cyMMapHass MOUIHOCTh JIaMIT JIOJKHA GBITh
45 m2x40 sr/m2=1 800 s7. Ho K JouerTaM MNOAXOAST JiaMIIbl
MOILIHOCThIO He OoJsiee 200 87. 3HAUUT JAMII HYXKHO He TpU
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(xak ykasano Ha puc. 12), a 1800 s7:200 s7=9. Cxemy 006-
IIIer0 OCBeLIeHHUs TPUAETCss nepepaboraTh, UTO U BHIIOJHEHO
Ha puc. 14,a.

Cxema MecTHOTo ocsewenusi (namnul /7 u 4J1 na puc. 12)
ocrajiach 6e3 WaMeHeHHst. B Hell panvoHa/lbHO NMPUMEHUTH Ha-
crenHble 6pa. Tak Kak OHM MOryT OHTBH H0CTaTOMHO NMPUOGJIH-
}KeHbl K paboueMy MECTY, YBeJIMYHBATh KOJIMYECTBO jiaMm He
HYIKHO.

3Has KoJIMUYeCTBO W MOILHOCTH JIaMII U DYKCBOLCTBYACD
ykasaHusiMu I1YD Ha TO, YyTO Ipynnosasi JIKHUA (T. €. JHHHS,
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Puc. 14. npyjl—{unnﬂa.ﬂbﬂaﬂ cxeMa OcCpelleHHs TeXHuuecKoro KalumHerta.

a — CKOppeKTHPOBaHHas ocJjie BHIGOpa apMaTyphl H saMl; 6 — CKOPpeKTHPOBaHHAast
1o BO3MOMKHOCTSIM NEPeKJIOUaTeNsl; 8 — MJaH OPOBOAKH.

OTXOJisilas OT TPYMNMNOBOIO IUTKA ¥ NUTAKIAas OCBETHTEJNbHbLIe
U IpyTHe NpPHeMHUKH) He AOJIKHA Colepxkarth 6ojee 20 cBe-
THABHUKOB 1 3allMUlaeTcsl BCTaBKaMU He GoJiee yem Ha 20 aq,
cueHMm cxeMy pHC. 14,a. C 3TuX mosuuuit B cxeMe BCE XOpo-
o, Tak Kak B oanoit rpymne 11 gamn no 200 sr:220 s=
091 a, T. e. Bcero 10 a. OnHako, KaK TOJBLKO NPUAETCH BLIGH-
paTh BHIKJIIOMATENH, OKaXercsi, Y4TO CXe€MY CHOBA HYXKHO H3Me-
HATE. [louemy? TIOTOMY uTO BHIKJIOUATENH PACCUUTAHEI HA 1JIH-
TeJbHBIE TOK 6 @, a BOceMp JiaMn INOTPebJAsIOT Goublie:
0,91 X8=7,28 a. U 310, ka3alocs Gbl, HEGOJBILOE yBeJHUE-
HUE TOKa, NPUBEJAET K HEJONMyCTUMOMY NEPEerpeBy BHIKJIIOYATE-
Jisi: B €ro KOHTakTax BblIeJHTCs npuMepHo B 1,5 pasa Gounbile
TEMJa, yeM IpU ero HOMUHAJILHOM Toke. Cxema ¢ M3MeHeHHOM
TPYNIIUPOBKOK JaMIl (B ONHOM TOJIOKEHHU TeperJioyartesn 11
BKJIIOYAeT TPH JAMIIE, B JIPYrOM — IUecTb) AaHa Ha puc. 14,6.
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B «bubanoTeke 3JeKTPOMOHTepa» TOTOBUTCS K Ie4aTH
cneyraJibHasi KHHra 1o InpoeKTHpPpOBAHHUIO OCBETHTEJILHBIX yCTa-
HOBOK, B HeH HHTaTeJu HAWJyT AOCTATOYHO HCHUEPIHIBAKILHE
CBe[IEHUsi 110 BHIOOPY TpepoXpaHMTesel, LIMTKOB, CUETUYHKOB
U T. I, TO3TOMY Ha 3TUX BOMpOCax 34ech MBI OoJiee He ocra-
HaBJINBAEMCSI.

3neck e OTMeTHM, 4TO, KpOMe ciydaeB, DPacCMOTDEHHBIX
BblIUEe, B paboTe Hal CXeMaMH MOKET BCTPETHThCS elle pPsll
NPHYHH, 10 KOTOPBIM CXeMEl MpPHMXOAWTCSt MepepabaTHIBaTh.
K Hum, manpumep, oTHocATCA:

HejocTaToYHasi KOMMYTalMOHHAsi cnocoOHOCTb KOHTAKTOB,
13-38 KOTOPOH B cXeMy NPUXOAMTCSi BBOAWUTL IOBTODUTENM U
IIPOMEIKYTOYHBIE pesie ¢ Bojlee MOLIHBIMH KOHTaKTaMmH, racuThb
KOMMYTaUMOHHBIE IePEHANPSKEHUs, IPUHUMAaTh MEPH NMPOTUB
HCKPEHHst U AYroo6pasoBaHus;

HEJOCTATOYHOE KOJHUYECTBO KOHTAKTOB y pejie H OJOK-KOH-
TaKTOB IIPUBOIOB BHIKJIIOUATEJeil;

HejocTaTouysas TepMuueckas (TemjoBasi) ycToHYHBOCTH Ka-
TylIeK, BBIHyXKJamollasi UCKYCCTBEHHO YMeHblIaTh TOK HJIH
OTPABUUEBATL AAKUTENLHOCTL €0 NPOXCKAEHUS;

CJIMIIKOM GBICTphie (MJIM CJIMIDKOM MeJJIEHHBIE) MepeKJIo-
YyeHHs! OJHUX aNnapaTtop, U3-3a Yero apyrue anmnaparel, ynpas-
JsieMble MX KOHTakTaMM, He YCNeBaloT COBEPIUHTL HeoOXomi-
MBl€ NEPEKJIOUEHHUS, MJIH COBEpIIAIOT UX OOJbIIe, ueM Tpe-
oyercs;

HebGJIaTONPUSITHBIE YCJIOBUs cpefibl  (NOBBLILIEHHBIE BJaXK-
HOCTb M TeMIIepaTypad, 3alklIeHHOCTh) W T. I

Haxkonen B npaxkTHke BcTpedaroTcsi NPHYMHBL HENPHHBIHIH-
aJIbHOTO XapakTepa, N0 KOTOPHIM, OJHAKO, CXeMa MOXKeT Ipe-
TepneTh, OUYEHb Cepne3Hble H3MeHenusi. Hanpumep, oGopynosa-
HHe WJM MPOBOAA HEJb3si Pa3MeCTUThL TaM, T'ie INpearoJara-
Jock. PaccuMTeiBaJiM IIPOJNOKUTEL HOBHIf KabeJb, a IPUXOAUTCS
BOCIIOJIb3OBATLCSA CBOGOAHBIME KUJaMH B JefiCTBYIOlleM Ka-
fese M 3THX KU MEHBbIUe, YeM HYKHO MO CXeMe, U T. A
U T. I

Tunuusbiii npumep 1eJeco06pPa3HOCTH yuY€Ta MOHTaXKHBIX
coobpaxenuii nad na puc. 13. B cxeme 13,a u 6, KpoMe Bcero
poHero, O 4eM peun MaeT B § 7, koutakth pene IPT, 2PT, 1Y
¥ Katywka MI] BKJIOUEHH MO ABYM BapHaHTaM, NPHYEM TPHUH-
IUNHAJBbHO OHM COBEPIIEHHO PABHOLEHHH, TaK Kak B 060#X
BCE NMepeuyncseHHble 3JEMEHTH B UeNnb 26—27 BBELeHH TIOCHe-
nosatenbHo. OQHAKO NpaBWIpHOM siBJsieTcsi cxema puc. 13,6t
B He#l KowtakTtel U IPT, 2PT u xarywka MI] u3o6paxkednl
FIMEHHO TaK, KaK OHM COCNMHEHH Ha 3aBOJle BHYTpH MATHUT-
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HOTO myckartedsi, a B uenu 26—27 ot MariHTHOTO MOycKaTeJis
K pese 1¥ HyXHO noasecTH ONUH NPOBOA (BBHLEEEH KUPHOH
aunneit). CorsacHo ke cxeMme puc. 13,4 Mexny MarHUTHBIM
nyckaTejem U pejie 1¥ HYKHO NpPOJIOKHUThH [Ba NMpoBojaa (Bbi-
JeJieHbl JKUPHBIMH JHUHHUSIMH) H, KPOME TOTO, MPOM3BECTH Mne-
pecoeHHeHUs: BHYTPU MarHUTHOrO nycKareJis.

OnHuM CcJI0BOM, NpPH [POSKTHPOBAHHM HEOOXOIUMO CBOe-
BpeMeHHO (T. €. HayaJla BBINOJHEHMs CJAEAYIOILero 3Tana pa-
60TH) yuecThb Bce NEpeuHcJieHHble OOCTOSATENBCTBA, CKOPpEK-
TUPOBATh B COOTBETCTBHM C HUMH NPHHIUIUAJBLHYIO CXEMY M,
TOJNLKO YOeHMBIUMCHL B TOM, YTO OHA NPaBUIbHA, MOXKHO IpH-
CTynath K npaJgpheiilleli pabote.

7. AHAJIN3 NIPHHUMINIMAJIBHOW CXEMBLI

Hrax, npuununuanpias cXxeMa, cOCTaBJIEHHasi 110 yCJOBHSAM
AeHcTBHs, NojBeprajach KOPpPeKTHPOBKE H He UCKJIIOUEHO, YTO,
BHOCSI TI0OJI€3HBIE U3MEHEHUsI B OJHH €€ Y3Jbl, NPOEKTHUPOBLIMK
YXYALUWJ YCJOBHst paGoTH APYTHX M fawxe chenadl ux Hepabo-
TOCNIOCOOHBIMH M, ObIThb MOKeT, omacHhMH. CJeloBaTesbHO
CXeMy HYXKHO IPOBEPUTH, KaK TOBOPST, NPOaHAJAM3HpOBaTh M
YCTpAHUTE 0OHAPYIKEHHHe B Hell HeJoCTaTKH.

B ofluem ciyuyae aHaJu3 CXeM HMEET L&JIBIO:

BLISIBUTH JIOXKHBIE IIENH, T. €. TaKHe LeEMNH, KOTOPHE BO3HH-
KaloT NOMUMO Hawei posu [J1. 7§;

IIPOBEPHUTH NPaBUJBHOCTL COTJIACOBAHUSI BPeMEHU AEHCTBHS
annaparos;

ybenuthest B TOM, YTO obecneunBaercst 6e3onacHocTh pabo-
THl CXeMBI U Jisi 06CJyKUBAMOLIEro NepcoHasa u ajsi o6opy-
JOBaHUS;

NMPOBEPHUTh, HET JIM B CXE€Me TAKHMX 00si3aTesbHBIX 3JI€MEH-
TOB, HEUCNPABHOCTh KOTOPHIX He MOXKeT OBITh CBOEBPEMEHHO
obHapyeHa B mpolecce ee paboThl; ec/id  TaKue 3JEMEHTH
ectb {0OBIYHO 3TO 3amuTa MU OJOKMPOBKHM (e30macHOCTH),
HYXKHO O0YyCJIOBHTH 0053aTeJLHOCTE NMEPUOANYECKOH NPOBEPKH
X neHcTBUS;

[IPOBEPHUTh, MOMKET JIM HOBasl cXema paboraTh COBMECTHO
C OCTaJIbHBIMM YCTPOHCTBaMU NOACTaHIUH;

npoBePUTh pexkuM paboThl MPOBOAOB M 0GOPYJAOBaHHA.

JetasbHOe paccMOTPEHHE 3THX BONPOCOB BHIXOAUT 34 paM-
KH 3ajga4 31oii Opowropel. Yutateau MOTYT ¢ HUMH [O3HaKO-
MHUTLCS TIO crellanpHOi Juteparype, Hanpumep [JI. 6]. 3necs
K€ paccMaTpHUBAIOTCS TOJLKO MPOCTEHIUHE MpUeMBl aHAJM3a,
1eoOXonuMbIe BO BeeX 0e3 HCKJIOUeHHsi caydasix.
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Hyxcno nposepurs, uro 8 cxeme codepacarcs yenu, yoo-
saergopsrouiue gcem ycrosusam oelicréusn. CoraacHo puc. 13,6
3JIGKTPOJABUIATE b, JNEHCTBUTENBHO, M BKJIIOUAETCS M OTKJIGO-
yaeTcsi B 3aBMCUMOCTH OT YDOBHA,, TaK KaK B ero uensx
ecTh KOHTaKThl MarHuTHoro nyckartens MII, a xarymxka io-
CAeHEr0 BKJIOUAETCS K OTKJIOYAeTcss KOHTAKTOM TNOBTO-
pHTeJisi pese ypoBHs 1Y.

Hysicno nposeputs, 1y008AeTBOPAIOTCA AU YCAOBUSL 3QUYUTOL
0T TOKO8 KOpOTKO20 3amoikarus. B cersax 380 6 corsacuo ITY3
HeliTpanb (HyneBasi TouKa TpaucopMaropa) TJayXo 3aseM-
asiercsi. CoemoBartesibHO, cOelHHEHMe INpoBoja Jo6oit  (asbl
C «3eMJled» NPUBOJAUT K KOPOTKOMY 3aMBIKAaHHIO, H I03TOMY
B KaxIo0i (pase noJKeH ObTh TNpemoxpaHuTess. Ha cxeme
puc. 13,6 Tak ¥ cuenaHo.

Hysicho nposeputs, yO0BAETBOPAIOTCS AU YCAOBUSL 3ALLUTOL
or nepeepysku. B uenn 26—27 neperpysku OHITH HE MOIKET,
NOSTOMY 3alliiTa He Hy)KHa W ee HET. B 1enu 3JexTpoaBHra-
TeJs BBEJEHBl /B3, a He TPH TemoBHIX peje. UTobw y6eauTh-
csl, NOCTATOYHO JIM IBYX DpeJie, HYXKHO NpeAcTaBUTh cebe, UuTO
TIPOUCXOAUT MPU BCEX BO3MOMHBIX NMpHyHHaX neperpysku. Ilpn
ype3MepHo OoJibLION MeXaHMueckoil Harpyske Ha BaJl nBHTra-
TeJIsT Upe3MepHBH TOK NPORJET yepe3 HarpeBaTeNbHHIE 3Je-
MeHTEl 00oux peJie. Tlpu neperopaHuu npenoxpaHuTesiss Ha
OIHOH H3 Tpex (pa3 upe3aMepHHIii TOK NpOHAET uepe3 Harpesa-
TeJbHBI 3J7eMeHT xoTst 6Bl OflHOrc pese. 3HauuT 3awiura obe-
CIeUnBaeTCs.

Hyscno nposeputs, yooBAETBOPAOTCS ALl YCA08USL Be3onac-
HOCTU, T. €. HE TIOJAeTCs JIM B KaKOH-IMO0 JIEMEHT CXeMHBl Ha-
npsixkeHne, 6ojee BHICOKOE, YeM ponyckaercsi Ilpasniamu, u
MOXKHO JIM TNOJHOCTBIO CHSITh HAmpsiKeHue ¢ ycraHoBKu. Peae
YPOBHSI, HAXOAALINECS HA METaJIHUeCKOM GaKe, NpHCOeNHHEHE!
yepe3 INOHMIKAOUIHE TpaHc¢oOpMaTop W HalpsiKeHHe Ha HUX
12 . YcraHOBKA MOJHOCTLIO MOXKET OHITh OTKJKOUEeHa PYOHIL-
HUKOM 8P.

Hyaxcno nposepurte, He 803HUKAU AU 6 cxeme A0 Hole (11a-
pasuTHble) uend. s 3TOTO MO ouepenu paccMaTpuBarT BCe
Leny, HeoOXonuMEe MO YCJOBHUAM HEACTBHUSI, NMPOBepss Kak-
AyI0 U3 HUX, uast oT opHoro moJioca (¢asw) x apyromy. Ilpn
9TOM HYKHO Y6eouThCcst B TOM, UTO TOK (HalpsiKeHHe) He TNo-
najaer B APYrHe LeMnu.

Hysicno nposeputs, mosceT Ay cxema HAHATL OeficT608aTb-
Hamnpumep, cxema Ha puc. 13,a paborath He MOKeET, TaK Kaxg
TOK B KaTyLIKy MarHutHoro myckarediss MIJ He npoiiger, noka
He OyAyT 3aMKHYTHl €r0 KOHTaKThl, @ OHM HE 3aMKHyTcH JO
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TeX mop, IOKa Karyuka He Gyner Bkaouena. Cxema ucnpas-
JeHa na puc. 13,6.

Hysicro nposeputs, kak noseder cebs cxema npu nepeeopa-
HUuu npedoxpanuresedl, npeprnojarasi, iTo OHU TEPEropaT o
OJHOMY .

Hyscno nposeputs, uro npousotiberT npu 3a3emaerutl Kas-
Jdozo (1mooyepenHo) nposo0a, BXOASIIETO B CXEMY.

Hysicno nposepure, kax noseder cebs cxema Npu KpAarko-
spemennvix nocadkax (NOHUKEHUSIX)Hanpaxserus. CMOXKeT a1
OHa TNpPU BOCCTAHOBJIEHWH HOPMAJBHOI'O HANPSKEHUs NPOALOJ-
}KaTp NpaBU/bHO paborate? He BO3HUKHYT Jim TakHe npoue-
JKYTOUHBIE TIOJIOKEHMS alnaparoB, NMpPU KOTOPBEIX NMPOMCXOAAT
HenpaBUJbHBEIE Nepek/IoueHusi? B ciloxHBIX cxemMax aBTOMaTH-
KM 3TH $IBJEHMS NOBOJIbHO 4acTO HMEIOT MeEcTO, NpuueM, he
OynoyuH CBOEBPEMEHHO BHISIBJIEHBl NMyTEeM aHaJjM3a CXeMBl, OlH
oOHapyXHBalOTCs CANIIKOM 1o3aH0. Mmenno 3nech obpamaer-
cs oco60e BHMMaHHe Ha 3TH SIBJEHUsl, TaK Kak OHM, KaK Npa-
BHJIO, BO3HUKAIOT, KOTJAa B MOJHOCTLIO OTPabOTaBHYIO clenua-
JIUCTAMH B COTVIACOBAHHYIO BO BCEX A€TaJisAXx CXeMy BHOCST He-
BoJibIIMe «HeNPUHUUIITHAJIBHbIE» H3MEHEHHs, HallpHMep mapadi-
JIEJIbHO OfHO# KaTyluKe BRJIOYAIOT €uje OHYy KaTyluKy,
CONMpOTHBJICHUE, JaMny M T. 1. Takue HOBOBBELEHHsy MO-
IYT COBEPLICHHO HCKAa3UMTh BayKHble BPEMEHHBLIE 3aBUCHMOCTH
B CXeMe.

Tlosie3no mpH aHasu3e ¥ COCTABJEHHH CXeM I[10Jb30BaThCs
CAelyoLUMY CBOHCTBAMH TOCAEN0BAaTENLHOTO M mnapaJlielib-
HOTO CO€AMHEHHSI KOHTaKTOB:

Ecnyu HyHO, 4TOOBl Lenmp pa3MBlKaJdach pa3nesb-
HO J100B M U3 HECKOJIBKUX KOHTAKTOB, HO 3aMb KaJjach
BCeMH KOHTAKTaMH COBMECTHO, — HX COEAHHSIIOT IOCJe-
noBatesinbHo. Tak cpenano Ha puc. 9,a, rae Jio6ol U3 KOHTaK-
toB IPT, 2PT v 1¥ orkiaouaeT KaTylIKy MarHUTHOrO IycKare-
Js. Bkaioyaercst e OHA, TOJBKO eCJIM BCE TPH KOHTAKTa 3aMK-
HYTHI.

Ecsnv HyKHO, YTOGH 1ienb pa3 L €ebHO 3aMBKaJdacy
J1006B M H3 HECKOJILKHX KOHTAaKTOB, HO pPa3MB KaJach
BCeMH KOHTAKTAMHM COBMECTHO, — HX COCIMHSIIOT napaJ-
JgenbHo. Hanpumep, na puc. 9,6 mo6oit xonrakt A, B, B, I,
1AY 3ambikaer yenb nepBUYHO 06MOTKM Tpancdopmartopa T.
Pa3sMmbikaercs e oHa TOJBKO TOT/a, €CJM Bce KOHTaKTH pa-
30MKHYTHI.



8. MAPKHPOBKA HA NPHHUHMNUAJNBHON CXEME
W MAPKHMPOBKA ANNAPATOB

B sxcriiyatauuu Hy:KHO HaxoiuTh B HATypE€ pasJiMuHble Ya-
CTH 3JEKTPOTEXHUUECKUX YCTaHOBOK (peJse, CONPOTHUBJIEHHUS,
KOHTAKTODHl, NPeloXpaHuTeIM) U UX feTalM (KaTylLKM, Kol-
TaKThl, BEIBOJHble 3a3KUMBL). IlJsi 3TOro nmpuUMEHsieTcs MapKH-
poBKa, T. €. ycJloBHOe 06o3nHaueHUe annapaTtoB W HX peradeil
Kak Ha cxeMe, TaK W B HaType.
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Puc. 15. Pacrionosxenne BHIBOAOB K HX M2pKHPOBKa LJISl aNNapaToB K CxeMe
puc. 13,6 u 16.

a — siaeKktpoasHrareds M; 6—MarduTHuH nyckatens MIT; 8 — Tpaﬂccpopma-rop TH;
2—pene 1¥V; 0 — pene 1AY: e — pene Y. ac — pesie AV,

L

MapkupoBKka BBINOJHSETCS 110 ONpenelleHHONl cHCTeMe
U HapywaTh 3Ty CHCTEMY HeJIb3s.

Ha puc. 15 nana3aBonckasi MapKHPOBKA 3JIEKTPOJBUraTeIst
M annaparoB, BEIGPaHHHX K cxeme puc. 13,6. 3aBoapl-H3r0TO-
BUTEJIM MAPKHPYIOT 5JEKTpUYECKMe MalUuHbl H anmnaparte [0
THIIAM M MCTNOJIHEHUAM (B Hallem npumepe: A 42-4, TIM-222M,
211-43/20, PC-51). BrlBoanl anmapaTop HA 3aBOle MOJyYaloT
nu¢pposylo Hymepauuio (1, 2, 8, 4, §), o6osHavaoTcsi 6yKBaMu
(A, X, a, x) uan coueranuem 6yks u uudp (CI, C2, C3, HI,
38



H2, H3, K1, K2, K3). B cxeMax e NPHMEHSI€TCS HECKOJILKO
annapatop OJHOrC M TOTO Ke tuna (B HalleM IpuUMepe pede
1Y u 1AY onunakosbl), HO Pa3JIMYHOTO HA3HAYeHHS, H HX 3Je-
MEHTH BXOJST B pas/juuHble nend. [losToMy MOHTaXKHHKM H
IKCIIy ATALIMOHHUKH OOBIUHO IOJIb3YIOTCH He 3aBOJACKOH (TOY-
Hee: He TOJIbKO 3aBOJCKOH), a cxemHo#l Mapkuposkol. Ona tak-
ke nana Ha puc. 15 (4, MI, ¥, AY, 1¥, 1AY).

Hano umers B BUIY, YTO B OJHOH U TOH e CXEM€ pasHbIE
annapatsl {CONpPOTUBJIEHHS, JIAMIIbl) HE MOTYT MMETh OJMHAKO-
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Puc. 16. [puHuKnManspHas cXeMa YUpaBJeHHS! H CHTHAaJH3aUMH 3JeKTpo-
[BUraTeNsl Hacoca ¢ MAPKHPOBKOWH anmapaToB H wemned.

BBIX CHMBOJIOB, HHAUe HX HEBO3MOXKHo pa3nuuuIb. Uto Xe Ka-
caeTcsi BHIBOJOB aIlapartoB, 3aXKUMOB Ha c6OpKe M NPOBOJOB,
TO Bce cOenMHeHHoe Mexnay cofoll NpoBonamy, LIWHAMH, MOe-
peMBIYKaMH HMMeeT OAMHAKOBHIH HoMep!. Homep MeHsercst
TOJILKO TIPH Ilepexojie yepe3d KOHTAKT, KaTyllKy, COINpOTHUBJe-
Hue. boJsiee Toro, HEKOTOpHIM HOMEpaM MHOTIA TNPHAAIOT pa3
U HaBcerja IpHCBOEHHOE 3Hauenue, Harnpumep I — 310 miioc

! B 1959 r. na Mapkuposky suimyuien I'OCT 9099-59. Ilo ero Bsene-
HUSI CHCTEMa MapKHPOBKH YyCTaHaBIMBaJach OTHENBHLIMH OPraHU3auMsIMH
H WMelda MECTHOe 3HaYeHHE.
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uened ynpabjenusi, 2 — muuyc, 300 — HyJIb, «3€MJsI» U T. II

3HauuT, MapKUPYs LENH U anpaparte, fobasisieMble K Xa-
KOH-M60 3JIeKTPOyCTaHOBKE, HEOOXOIUMO CUHTATBLCSI C IIPHHY -
TOH CHCTeMOH MaPKHDOBKHM M HE IOBTOPSTH 3aAHATHIX yXe [io-
MepoB ¥ CHMBOJIOB. Ha puc. 3, nanpuMep, HpenoxpaHute/u
uMeloT cumpon I[l, a nocse nNpHBSA3KM HOBOH CXeMBI K JeH-
CTBYIOLIEH, T. €. IlocJe NpHcoelHHeHHs ee K CBOOOIHOMY py-
6unbHuky wuta 380 8, HMpemoXpaHUTENH INOJYYHIH JAPYroH
cumBoJ, a umenno 811, B cooTBeTcTBUN ¢ MApPKHUPOBKOM, TPH-
HsiTOfl Ha LuuTe.

Hrak, cnenywowuM stanoM paGoTh siBAsETCS MapKHPOBKa
Ha NMPUHLKIMAJLHON CXeMe, BHINOJIHeHHast Ha puc. 16, oTkyna
U 3auMcTBOBaHH cuMBosb (4, MI, ¥, AY, 1¥, 1AY) u mHo-
Mepa (710, 711, 712 u 1. g.) pna puc. 15. Ha puc. 15 k kax-
JOMY YJyacTByIOLIeMy B CX€Me KOHTaKTy W KaTylllke HapHcOoBa-
Ha CcTpesioyKa ¢ yKasaHHeM HoMepa Lenu Mo cxeMe puc. 16 *.

9. HASHAYEHHE PABOYHMX YEPTEXXEH
H UX KOMIVIEKTOBAHHE

Paboune yeprexy HENMOCPEACTBEHHO HYXKHB HCIOJHUTEJSIM.
Kaxnwlit yeptex fo/nKeH OTBeUaTh TOJBLKO Ha OrpaHHYEeHHBIN
Kpyr BOIIPOCOB, OTHOCSIIIMXCSI K KOHKPETHOMY JeJly, KOTopoe
BHI[IOJIHSIETCST TeM WM MHHM Junom (3senom). Bce ne otHo-
cAuleecst K JapHOMYy JeNly ToKa3elBaTh HE TOJBKO Oecriodes-
Ho, HO jgaxke BpenHo. [eficTBuTenbHo, AJs 4elo CTPOUTENIO,
KOTOPHIH AOJIXK€H INMOATOTOBUThL (DYHHAMEHT TIOJ 3JICKTPOABHra-
TeJlb, 3HATh UTO-HUOYIb O €ro 3JIEKTPHUECKOi cxeme? DTa cxe-
Ma 3aTEMHHUT CTPOHUTEJIbHBIH uyepTexk M OyJneT TOJNbKO MeLIaTh.
HyxHO /M 3HaTh MOHTAaXHHKY, KOTOPOMY HaJJIEXKHUT IPHCO-
€NUHUTE Kabellb K y»e YCTaHOBJEHHOMY 3JIeKTPOIBHIaTeJIo,
KaK 3akpellylienbl 60JITh, BMa3aHHble B (YHNAMEHT, H KaKuUM
obpa3om yJoxeHB B HeM KHMpruun? KoHeuHo He HYyXKHO.

Orcrofla cnenyer, YTO UepTeXH OOJKHBl COCTABJSTHCS I10
TEXHOJIOTHYECKOMY IPHU3HaKy B COOTBETCTBHH CO CIeLHaju3a-
nueil UCIoJIHUTeNeH U KOMIUJIEKTOBATLCS B IOPsLIKE OdYepenHo-
CTH BHIMOJHenus paborw. KcraTu, tako#t cnoco® BHIIOJNHEHHs
JOKYMEHTALMH y3aKOHeH B MAalUIMHOCTPOEHMH, Tle paHblie
MHOTHE HCIIOJIHHTENH H3TOTaBJIMBAaIOT feratdu (s xax ol u3
HUX eCTb NONpoOHHI Yeprex). 3ateM u3 neraneil cobupaTCs
y3Jul. B cOopounom ueprexe y3JOB leTann IOKa3bBaoT Oe3
noxpoGHocTedl M JalT TONBKO MHHMMaJpHO HeoOXoLHMBIE

* Yro6bl HOMepa Lemefi He NMPHHATb 3a MapKHPOBKY, OHH Ha puc. 156
n 16 3akmioyeHnl B KBaapAaTHL.
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Al c6opku pasMmepbl. IloToM u3 y3JsoB cobHpaeTcss MaLI{HA.
Ha o6uiem c6opourom uyeprexe KaxAbll y3en mokasaH B o0-
MX 4eprax He nojpobHee, yeM HYXKHO Ui B3aHMHOTO CO-
yJleHeHus y3ioB. HakoHel, Bcerna CoCTaBJSIOTCS TEXHHYECKHE
JIOKYMEHTHl [J1 IIPOMEXYTOYHBIX MCHBITaHAH jerasel, y3JoB
¥ BCeH MalIMHH B I€JIOM U pa3pabaThIBAIOTCA YKa3aHus IO
YCTAHOBKE M BRJIIOUeHHIO B paboTy.

B Takom e mnjaHe paunvoHaJibHO COCTaBJsATL U paboune
YepTexH 3JEKTPOYCTAHOBOK, 8 MMEHHO:

HYXKHO PaCUJIEHHTL CXeMy I10 y3JaM W BBITOJHUTL NMPHHIH-
nHaNbHO-MoHTaXkHyI0 cxemy (cMm. § 10);

pacIoJIoKHTh B KaXKJAOM y3Jle MOHTHpyeMoe B HeM 00opy-
JOBaHue;

CAENATh uepTer MeXaHH4YeCKoil KOHCTpyKuMu y3na (ma-
Heny, cOOpKH, IIMTA) U pa3MeTdTb B HEM KpeleXHBEe OTBep-
cTud s 00OpYMOBaHUA, a TAKKE IPelyCcMOTpeTh AeTasy IJs
KpenJleHust BCero y3ja (K roJy, MoToJKy, KoJOHHE, CYIIECTBYIO-
1ed KOHCTPYKIKH);

cllellaTh CTPOUTEJbHBIE YEePTewH, TOUHee, 3alaTh CTpOUTe-
JAM: T/le KaKde LINUIBKH U ToMy IoJoBHBIE KpernexHble jge-
Tajlld HYKHO YCTAHOBHTH, KaK PacCIOJIOXKHUTh W KaKUX pa3Me-
POB CHejaTh NMPOEMBbl, KaHAJH H T. II.;

cllenaTh MOHTAXKHYI0 CXeMY RJIs KaMJoro yaja;

clleNaTh CXeMy COUJICHEHHs y3JoB MexAy coboil;

chenatb CXeMy IpHBSI3KH HOBOTo YCTpoiicTBa K NeHCTBYIO-
memy;

BHIOpaTh NpoBOja, KabesH, BCIIOMOTaTeJbHBEE MaTepHalibl
U JIONMOJIHUTL MMH HAYATYIO paHee clenu(UKAIHIO;

npeooyMath OpraHH3allHI0 MOHTAXKHBIX paloT, MOPSHOK HC-
NHTaHUS ¥ BBORA B 3KCIIyaTalHIO,

10. PACNPEAEJEHUE ANNAPATYPHI MO Y3JAM
H COCTABJIEHHE NPUHUMNHUAJIBHO-MOHTA)XHOH CXEMBI

Annaparypa u oGopynosanue, BXOIsIUHE B CXeMYy, Kak
NpaBuiio, TEPPUTOPHAJBHO pa3MeLleHH B Pa3HbIX MeCTax.
O6venunsns Bce o6opyloBaHue, pacrnojioxkenHoe 6JIKH3KO U MOH-
THPyEMOE COBMECTHO, pacullensiioT cxemy ua yauawsl. Ilocse
MOHTaM)Ka KaX[Orc yaJia B OTHEJBHOCTH MX MexAy coboil cBs-
3BIBAIOT KabedsivM. B Hamem npumepe nstb y3nos (puc. 17):

wut 380 8, HA KOTOPOM ycTaHOBJeHB py6uabHHK 8P u mpe-
noxpaHurenu 811;

HOBas MaHelNb, MOJyJyHBIlIas OUYepelHoH NOpsAAKOBHE Ne 19,
Ha KOTODOH HYXHO CMOHTHPOBATbL MOHMKAKILIUA TpaHcdopMa-
top TH, pene 1¥ u 1AY, maruutHuil nyckatens MIT,
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nasHesny Ne 2 CyIUeCcTBYIOUIETO LIMTA CHTHAJNH3aLMH; Ha Hell
y¥e CMOHTHpPOBaHEI: 3BOHOK 36, TpaHcdopMmatop T, moaspu-
3oBanHoe pese PII, knonka K, npenoxpanutenn 411, a takxe
curHaJbHble Jamno 101, 11J1, 12J1 v 138JI, — napjexur
BHOBb CMOHTHPOBaTH Jiamnul I/ u 2J1 u conpoTuBIeHHe Is;

HanopHelyl 6aK, Ha KOTOPOM yCTAHaBJHBAIOTCA IBa IOMJAB-
KOBBIX peJie ¥ u AY;

HacoCHasi ¢ aJjekTpojBuraresyem /.

B npenenax kamxnaoro yasJja annapatbhl COEARHSIOTCH MexK-
oy cobofl npoponamu. s BHELUHUX COENHHEHUH C IPYrUMH
yaJlaMH, KakK IpaBuJio, TIpegycMaTpruBaloTcsi cOOPKH 3aXKMMOB
(ecu 3aXKHMHl CAMUX annapaToB He MPHCIOCOOJEHB! AJIst HEMo-

Uum 3606 llgrens N9 Lm,novens 2| | Henopresd bar Hacocran

o

Mmn

QPOOPPOR
oA

Puc. 17. Pacnpenesenue anmapaToB cXeMs! pHc. 16 mo ysnam-

CpeiCTBEeHHOro TmpHcOeldnHeHuss kabeqeil, Kak, Hanpumep,
y anertponBuraresns). CrenoBaTenbHO, OCAE TOrO, Kak alma-
patypa ¥ ofopynoBauye paclpefesieHbl 0 y3JaMm, HYXKHO
BHISICHUTb, KaKHe 3ayKUMBI Ka)JOro almapata HYXHO BHIBe-
ctH Ha c6OpKM 3aXKHMOB ¥ OGO3HAUNTL UX Ha cXeme. D10 M
BHITIOJIHEHO Ha puc. 18.

CxeMbl T4KOro polla, T. €. M300pakeHHBIe Kak IPHHLUTH-
aJbHble, HO ¢ O003HAYCHHSIMH 3aXKHMOB, KOTOPDHIMH 3aKaHUH-
BAIOTCH OTHEJIbHBIE Y3JIBl, HHOTJAA HA3bIBAIT I[PUHIHIIKAJLHO-
MOHTa)KHbIMH, [IpHHIUTMANBHO-MOHTAKHBIE CXeMBl OOBIUHO He
BHITYCKAIOTCS IPOEKTHBIMHM OPTraHu3alUsaMH U UCHOAbL3VIOTCH
TOJILKO KaK BCIOMOTATC/ibHble IpH Nepexole OT NPHHIUIHAJD-
HEIX CXeM K MOHTaXHHIM. VHorzia B3ameH HPHHIHIIHAJBLHO-
MOHTaXXHOHU cxeMH OepyT 3K3eMIJIsip NMPUHUUIAAALHOR CXEMH,
packpali¥BalOT €rc LBETHBIMHM KapaHpaliaMm|, NPHCBauBas
y3JaM pa3Hple IBeTa.

Kaxk e BHINOJHEHa cxeMa Ha puc. 18 u yTo MOKHO M3 Hee
noueprnuyTh? Ha puc. 18 3axumbl kaxmoro yajna ofo3HaueHbl
Mo-pasHoMy (KpyxKaMmi, KpeCTHKaMH, KBaJpaTUKaMU U T. il.).

CoennHeHnst Mexny 3axUMaMi, OG03HAYEHHLIMHM OJHA-
KOBO, IIpeactasJisiior cobofl nepeMpidku Ha cBopke OmHOro
yaaa. Hanpumep, na nadean Ne 19 zaxumer No 13 u Ne 14
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Puc. 19. [Npunuumvansio-MonTaxuas cxeMa oguoro y3na (manens Ne 19).
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coenunennl. CoepuHenus MexAy 3axuMaMH, 0GO3HaYEHHLIMU
pasinuno, — 310 WuUAbl Kabened Mexny yanamu. Hanmpuwmep,
3axuM Ne 4 nanenn Ne 19 coennuen ¢ 3axumom Ne 9 naHesu
Ne 2 wura.

Takum o6pasoM, mo npHHUMIIHAJIBHO-MOHTAXHOH —cxeme
JIETKO ONpENEJIUTh. a) CKOJbKO 3aXKHMOB ROJKHO OBITE B c60p-
Ke KamJoro yaja; 6) CKOJBKHMH XKHJaMu Kabens coepuns-
I0TCH y3JIbI Mexnay cofoft; B) CKOJMbKO Kabejefl HYIKHO, [Idis
COEJIMHEHHS Y3JIOB Mexay coDoil.

HaknaneiBasi kajibKy Ha NpUHLMIHAILHO-MOHTAXKHYIO CXe-
MY IeNAKT H3 Hee BHIKOMHPOBKHU JJIS Kaxgoro ysja. Takas
BHIKONUPOBKa 141 nanenu Ne 19 nokazaHa Ha puc. 19. On no-
JIOXKEeH B OCHOBY COCTABJIEHHS MOHTAXKHOH CXeMpl y3Ja.

11. PABOYHUE YEPTE)XHU Y3J10B U CXEMBI UX COYJIEHEHMA

UTo6Bl CMOHTHPOBATL y3Jibl, HYXKHO HMETb HX MOHTaMHDIE
CXeMbl WM TAabJuNB], a TaKXKe YCTAHOBUTDL allllapatypy B yaJe,
a CaM y3eJ 3aKpeNuTh.

Jsi M3roToBJIeHHsT MOHTaXHOH CXEMBI CHELYEeT PACIIoNo-
KHTh annaparsl B TIpefiesiaXx y3fga Tak, 4Tobel HX OHJIO,
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BO-TIePBHIX, yROGHO OOCIYXKHBaTh, BO-BTOPHIX, YTOOBR MOHTaXK
OBl BO3MOXKHO fpolle (Kopode coelMHEHHsi, MeHblile IepeKpe-
mupaHuil u 1. 1.). Pacrnonaras anmapatypy, HeoOXoNUMo YUH-
TBIBaThb €e pa3MepH], Oflive BO3MOXKHBEIE pa3Mephl HOBOH Ma-
Helu Wi HasiMuHe CBOGOMHBIX MECT B FOTOBBIX y3J1aX, K KOTO-
pbiM fenapT A06aBJEHHS.

B kadectBe npumepa Ha puc. 20,0 faHa MOHTaxKHasl CXeMa
nadenn Ne 19, MoutupyeMoli BHOBb. KOHTYpH Kamxkjaoro ala-
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Puc. 21. MaMenenusi B cxeme nanesau Ne 2 wiuta. UepToukamu
OTMEYEeHBI NMPOBOAE, NPOKJIAALIBAEMHE BHOBb.

paTa 3akJouyeHB B PaMKy, B KPY¥KKaX — 3aBOJCKOe 0603Ha-
yeHHe BBIBOINOB, TPeX3HauHble uucna 711, 712, ..., 801, 809 —
CxeMHasi MapKHPoBKa, B BepXHeM pPsify COOPKH 3aXHMOB HX
NopsAnKoBble HoMepa 1.

Ha puc. 21 noxkasansl ¥3MeHeHHs!, KOTOpHE HALJCKHT BLI-
NIOJIHUTL HA PKCIUyaTHpyloluedcs mnanenu Ne 2 mura.

! B roToBBIX yCTpOHCTBAX NOPSIIKOBHIE HOMEpPa 3aXHMOB OOBLIYHO HE
NHIYT, HO B fpoliecce MOHTaXa OHH HEOOXONHMEI, TaK KaK MOHTaXKHHKY
CuUMTaTh MOApsJ JIErKo, a pasbiCKUBAaTh CXEMHble HOMEpa TPYIHO,
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B nocjennee BpeMs MOHTaXHble CXeMBl BCe dYallle BEITeC-
HAIOTCS MOHTAXHBIMYM TaOJUUAaMA. BRINONHATL TaGJUIK [po-
ue. Kpome Ttoro, pacnpoctpaHenue cnaGoTounblx anapaTos,
TpH COeRMHEHHSIX KOTOPHIX MMPOBOHA He BHIK/AAABIBAIOT, a CBsI-
3HIBAIOT B XKTYTH, TpeOycT He cxeM, a Tabuun, u ux OoJblioe
YIo6cTBO cTaHoBUTCH BCe OoJiee oueBHIHEM. Ha puc. 20,6
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Tonwuno navenu Imae. Bee ombeprmusn Kpome
ombepcmud K umerm pessiymp. Omdepcmin K D1OMM

Puc. 22. [Npumepn paGounx uepTemxed.

a — paamMeTKa oTBepctuil B nanean Ne 19; 6 — HCXOJHBIE JHaHHBIE AN Pa3MeTKH
naHeNu — raGapHTHBIH UepTeX MarHHTHOro nyckatedst I71-222M.

pana tabauna, 3aMensiomsas cxemy puc. 20,a. B Bepxueii ro-
PHU30HTANBHOI CTPOKE HalNCaHB CHMBOJB! allllapaTos.

lopu3oHTanbHBE JHHHE CBS3BIBAIOT BLIBOAKL, KOTOpHIE HAJI-
Jexur mexny cobofl coenuuutb. CoefuHeHue 0603HAYAETCS
toukoli. Hanpumep, BeirOX Tpancdopmaropa TH (Mmapkupos-
ka 709) coenunsmercs ¢ BeiBoAoM pesie 1Y u 3amumoM Ne 14 na
cHopKe.

Ha puc. 22,0 nana pasmerka nanenu Ne 19. Pasmepw o6o-
PYJOBAHUS [AKOTCH B KaTajorax Ha yCTAHOBOUHBIX YepTexax
(npumep cm. na puc. 22,6). Tam xe uHHOrza OroBapHUBAKOTCSH
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MHHuMaJILHBIC DacCCTOsiHHsI Mexay anmnapatamu. Ecnu onna
cepust (THII) alllapaTop OXBATHIBA€T HECKOJBKO HCIIOJHEHHH,
OTIMYAIOILUXCA Pa3MepaMM, TO B KaraJjlore JJist BCeX HCIIOJ-
HeHHi naeTcs oAvH ueprex. OQHAKO pa3Mepbl Ha HEM Ipo-
craBaaoTca B Buje Gyks, a He nuep. K yeprexy npunaraercs
tabnuna. M3 Hee nnsi KamIOTo HCIOJHEHHS] JIEFTKO Y3HATh,
4YeMy paBeH TOT WJIM HHOH pasmep.
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Puc. 23. [TpuMmepul paGoyux uYeprexeil.

a — pasMeTKa oTsepcTHU B CTeHe M yKaaaHHst no KpenJeHHio
MaHeJH Ha cTeHe; 6 — cK0Ga JuisT KpemNMeHHust MaHesn Ne 19.

Ha puc. 23,0 nokazaHn pa3Merka OTBepPCTHH B CTEHE U
KpelJieHHe Ha uee nanenad Ne 19 ¢ noMmoubio ABYX cko6. Kak
M U3 yero crenats ckoObl, noscusier puc. 23,6.

3aKOHUMB MOHTaX Y3J0B U yOeRUBLIHCh B TOM, YTO B Ipe-
JieJlax KamJIOro U3 HHX: a) COeQMHEHHS BBINOJHCHBI IDaBUJ/Ib-
HO, 6) MapKUpPOBKA COOTBETCTBYET CXeMe, B) M3OJSLHUS JOCTA-
TOYHO BHCOKa (He MeHee 1 Mom}, y3/nbl coeIUHSIOT, MONB3YSCh
JUIst 3TOTO cXeMo#l My TabJuiei BHEIIHHX COeIMHEHHI.

CxeMa BHEIIHHX COEJMHEHMH Y3JI0B JlaHa Ha puc. 24,a.
Ha Hell sicHO BuaHb KaGenu u KOJMYECTBO 3AHSTHIX KHJ
B KaxnaoM u3 nux. Hamgmicu y xaGellell MOKa3LIBalOT MOPSIA-
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KOBBIfT Homep Kabens {sanpumep Ne 513), mapky (BPT), xo-
JIMYECTBO JKHJI H HMX ceueHne (3X4), AnuHy Kabeas (15 ).

CxeMbl BHEUIHHX COCIHHEHHIl yCNELIHO 3aMeHstoTcq tabJiiu-
namu. Tpuvep tabnuus gad Ha puc. 24,0.

B psize cayuaeB HyeH njiaH pasMelleHusi o60pyLOBaHHS,
a HHorja M paspessl. IlpumMep nnana aaH Ha puc. 14,6. Heob-
XOIMMO MOAYEPKHYTh, 4YTO 3JeKTpPooOOpYHOBaHHe Ha IIaHaX
nzobpaxkaerca no I'OCT 7621-55, a He no 'OCT 7624-55,
KOTOPBIM [10JIb3YIOTCH MPH BHIYEPUYMBAHUH CXeM.

12. BLIBOP NMPOBOJOB, KABEJIEM H BCIIOMOTATEJIbHBIX
MATEPHAIJIOB

ITposona u xaGenu BHIGHpalOTCs € ydeToM psija coobpa-
weHui. KonuyecTBo 1poBonos, Kabeneil H YHCHIO KU B KamK-
IIOM sicHH u3 cxXembl. Jlyunbl kabeneji onpegensiiotess NJHHON
Tpaccei — IYTH, 10 KOTOpoMy Kabenu npoknapauiBaiorcsi. Ce-
YeHHe JKHJI ONpeJleNisieTcsl HarPY3KoH, IPH 3TOM:

BO Bcex 0e3 HCKNIOUeHHsi clyvasix BHIGOp ceueHuil mpoBo-
IST mo HarpeBy (KamAOH Harpyske IOMXKHO COOTBETCTBOBAThL
ceycHHe He MeHee onpejleNisieMoro no tabJiie);

€cJiH ecTh COMHEHHs, 3allHTAT JH Kabellb yike HMerollHecs
NpenoXpaHuTeny, JenaioT IPOBEpKy no Tabjguue (¢ TaKHM
ciydaeM MB BerpeTHsnch B § 6), B HeoOX0oiMMBIX coyyasx
ceueHHe YBEJHUYHBAIOT;

IJIs1 ceTell OCBelleHHsI, MOIIHBIX 3JIEKTPoaBHraTene, B le-
nax 12 u 36 6 u npu 3HauHTeNbHOH AJMHHe xabesell npoH3BO-
AT IPOBEPKY Ha moTteplo HanpsikeHusi. JlonycTuM paccrosiHHe
ot mura Ne 19 (rme ycranoeneH tpaHchopmarop TH) no Ha-
nopHoro 6Gaka (rne Haxomgstes pene ¥ u AY) mo Tpacce
kaGers Ne 513 15 m. Pene 1Y (1AY) norpebGasior 10,4 a.
Heo6xoxumo, utoOLl NpPH HanpsikeHHH BTOPHYHOH OOMOTKH
tpanchopmaropa TH 12 e HalpsixeHHe Ha BHBOZax pene
6u10 e Huke 10 6. 3uaunr, B Kunax xkabens nnuHon 30 M
(8 nBa xoHua) npu Harpyske 10,4 a MOXKHO norepstsh 2 G.
OTtciofa conpoTuBNEeHHe  KUJ  foJixkHO Obith He GoJee
2 6:10,4 0x=0,192 om, a ux ceueHue

S:L:: 30 » :2,8 MME.
r M
54 0—-—-——M'MM20,192 on

Takoro cTaHpapTHOro ceyeHHst HeT. M3 crammapTHbX ce-
wenuit 2,5 Mm% u 4 mm? poibupaem GoJibiliee.

Kpome nposonos u kabelnell, B 3J1eKTPOYCTaHOBKaxX HYyXHb
BCTIOMOTaTesibHbBie MAaTepHaNbl: LIYPYNbl, BUHTH, POJIHKH, CKO-
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6Bl, 3aKperbl, H3OJALUHOHHAS JieHTa U T. . OGo6lueHHBE To-
Ka3aTeli KOJMuyecTBa H COPTaMeHT BCIOMOraTtelibHbIX MaTe-
puasop NpPHUBEIACHH B CNPaBOYHEHKax 3jextpoMoHtepa [JI. 2,
8, 11 n 12].

13, OPTAHHU3ALIHA PABOTHI

TlpoekT monxken XoTs OBl BKpaTie YKa3biBaTh, B KaKOH
MOCJIeIOBATENLHOCTH H IO Kak¥M ueprexkaM HyXkHO BHIOJ-
HATL pabory. ToMy, KTO NMpPOEKTHPOBaJ, COCTABHTH TAKOH jo-
KyMeHT npOCTO, a [Js HCIOJHHTeNeH OH BecbMa BaiKe,
B 0coGeHHOCTH, KOTJa /1eJI0 HJIeT 0 PeKOHCTPYKIHH 1eHCTBYIO-
LIHX YCTAHOBOK. B 3THX YCJOBHSIX HYXKHO HaHTH NoJAXOIsilee
BpeMsi, KOT[@ yCTaHOBKY MOXHo 6e3 yuepba s paboThl Io-
TpeGuTeNnell OTK/IIOUHTh, HanpuMep, 4ToOwl MOATOTOBHTH MECTO
IUIsi  yCTAHOBKH HOBOHl apMartypsl JUls CHTHaJbHBIX JaMn
(r nHamem npuMepe Ha maHenn wura Ne 2). He wuckmouesa
HeOGX0HMOCTL CO3/laHHS BpeMeHHBIX naxeneil. Torga HyXio
BO BCEX JEeTasisiX MPOAYyMaTh, KaK BBIBECTH ITH TNaHEJIH H3
paboThl, KaK OCBOOOZUTH OTKJIOUEHHBIE [aHEeJM HA TNepHoJ
MOHTa}Ka M Kak, 3aTeM, BHOBb HX BBECTH B JieficTBHe-

Hosoe ycTpolcTBO [0/MKHO OBITH WCIBITAHO. DTO—BaXHbIMH
sran paborhl. HemponymaHHoe HCIBITaHHe MOKET NPHBECTH
K HelpaBWIbHBIM MEPEeKJIIOUeHHAM M OHH OCOOEHHO BepOSITHBI
B IIpoLEecce TepBhIX HCNBITAHHH, KOrfla cxeMa €We He I0JHO-
CTBIO NPOBEPEHAa M HET YBEPEHHOCTH, 4TO (PAKTHYECKHU BBINOJ-
HEeHO UMEHHO TO, YTO Ha Hell u3obpaxkeHo.

HaxkoHen, HOBBIM YCTPOHCTBOM HY3KHO N0Jb30BaThess. Ono
MOYeT H3MEEHTb MNOPANOK omepatupHoii paboTHl IlepcoHasa.
[TosToMy B TNpoekTe HeQOXOAHMO 00513aTEJIbHO INOSACHUTL, YTO
HOBOIO BHOCHT YCTPOHCTBO B OpraHH3alul0 IKCIJyaTauH,
KaKHe OTKpbIBAEeT BO3MOMKHOCTH, KAKOBO 3HAUCHHe CHTHAJOB H
KaK 9KCIUIyaTanHOHHOMY [epcoHajly cJjienyer Ha HuxX pearm-
poBaTh.

14. JOKYMEHTH! OJid ®PHHAHCHPOBAHMA

Pabotn uHaHCHPYIOTCS N0 cMeTaM. VICXODHHEIMU JaHHbI-
MU OIIpeJleJISIIOTCS: pa3Mephl HAKNaJHBIX PacXolOB, 3aTPATH
JseMblii 10 1npoexTy; 6) INpelCKypaHTH Ha o60pyIHOBaHHe,
annapaTtypy ¥ 3anacHble 4acTH K HUM M MaTepHalwl; B) uel-
HUKM HAa MOHTax 06OPYNOBaHHS; T) KO3(h(PULIHEHTH, KOTOPHI-
MH OMNpPECJSIOTCA: pa3Mepnl HAKJ&aHBX pacXOioB, 3aTpaThl
Ha TPaHCHOPT, 3aroTOBHTEJALHO-CKJIAICKHe PAacxXojbl, YIOpO-
KaHMe paboT, MNPOUIBCAALLHXCA B YCJOBHAX JeHCTBYIOIUX
yCTPOHCTB, H T. 1.

a) OGrveM paboT HOJXKCH OTBeYaThb Ha CJelyliHe BOIPO-
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CHI: Kakylo paboTy HalJieXuT BHINOJHHTL H B KakWX pasme-
pax, manpHMep:

=
£
; HanmMenosanue paGoThi HEE,‘,IAP;';Z’;‘Z,, ‘fggg:& [MpumeyaHue
1 YcranoBurp caazasku Ha roto-
BEIH (yHAaMEHT H YKPENHTb Ha
HUX  3JeKTpoJABHTraTedb,  MOII -
HOCTBIO 28 K6mM . . . . . . . . . wT. L -—
2 IMponoxutes mno crenam kabessn
mapku BPI 3X256. . . .. . .. M 70 B sounoe
BpeMs

6) IlpeifickypaHThi — 3T0 OQuIHaNbHbie COOPHHUKH LEH
no Bunam oGopyloBaHusi W MaTepuanoB. Kawxnwii npeficky-
paHtT wumMeer IHgp (Homep). Hampumep, B npeiickypaHte
Ne 07-01 nmavbl LeHH Ha 3JieKTPHYeCKHe MallpHn. [lo npefic-
kypantry Ne 07-05 onpenensitoTcss uHeHbl Ha HHU3KOBOJILTHYIO
3JEKTPHUECKYIO annapatypy M 3anacHble yaCTu k Heil. Ilpeific-
kypant Ne 07-13 ycraHapnnBaeT weHnl Ha IIPOBOAa U KabeJn.

Llewnl B mpefickypauTax cBelleHH B TabyHIbL B HuUX BKIlO-
yeHL: [peUCKYypaHTHBII HoMep (Ha Hero nenaercsi CChLIKa
B cMeTe), THI OGOpy/OBaHMsl, ero KPaTKas TeXHHYeCKas Xa-
paKTepHCTHKA, BeCc HeTTo (T. e. 6e3 YMAKOBKH) W ONTOBas
uena. Hanpumep, neHa BHIGpaHHOro HaMu 3JIeKTPOJBHIATENs
K cxeMme pHC. 9 Haxoawtcs mno caenywollell TaGnule mpeiickKy-
paura Ne 07-01.

TexXHUIecKHe JAHHBIE! MOULHOCT .
Ipeficky- (¥6m) IpH YHCTe OGOPOTOR B MH- Bec nerro, gg;gnaa:{
paHTHHI Tun HYTY (CHHXPOHHBIX) L2 9J1eKTPO-
HoMep LBHraTe b,
1500 | tow | 750 A | an py6.
4 A42 2,8 ‘ 1,7 —_ 41,51 29,5 227

Jns wuapgenuit, KOTOpHle COCTOSIT W3 HECKOJBLKHX V3JIOB
(nerasieit), co6HpaeMBix Ha MecTe MOHTaxka, B lpeicKypaH-
Tax nepeyucssieTcsi, YTO BXOAMT B KOMIVIEKT, HO IleHa KamJo-
ro yana (merasn) paercs oTaenbHo. Tak, Hanpumep, B npejic-
kypante Ne 07-05 u3n. 1959 r, Ha cTp. 35 CkasaHo: B KOM-
IJIeKT NpefoXpaHuTelssi BXOUAT MNAaTPOH H JIBe KOHTAaKTHHIE
CTOIKH, NpHYEM TaTpPOHH K INpefoxpaHHTessm Tuna [1P2
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nocTaBisloTCs 6e3 mNaBKHX Bcrapok. CliefioBaTeNbHO, lieHa
npenoxpanurens (7 p. 22 x.) cjaraetcss M3 LeH:

narpoHa (mpeiickypaHTHBIHE HOoMep 309)—3 py6.;

JIBYX CTOEK ¢ I[epejHHM OpHcoexuHeHHeM (mpeiicKypaHT-
Helfl Homep 325)—2X2=4 py6.;

JBYX TJIaBKHX BCTapoK (npefckypaHTHBI! Homep 337)
0,11 X2=0,22 py6.

Heo6Xonumo mnop4yepxHyTh, YTO LEHBI BPEMsi OT BPEMEHH
MEHS1IOTCH, B CBfI3M C uYeM TpefickypaHTn mepeusnaaiot. Ha
06JI0XKKe KayKaoro npefiCkypanTa ykasaHo, C Kakoro BPeMeHH
OH BBOJHTCH B JIeHcTBHE-

Kpome Toro, HOMEHKNAaTypa BHIIyCKaeMBIX HM3JeJiHil U3
roma B roj cTaHOBHTCH Bce miupe. [losToMy KosHyecTBO IO-
3UNUH B HOBBIX M3JAHUAX TNPEHCKYPAHTOB, KaK NpPaBHJIO, BO3-
pacTtaer, u3-3a 4ero IOPsAKOBBHIe HOMepa, IOJ KOTOPBIMH O1-
HO M TO Ke H3JesiMe YUCIHTCH B Pa3HBIX M3JAHHUAX Npeficky-
paunta, He cosnagator. [Tostomy rpada «IlpeiickypaHTHBI HO-
Mep» WHOTHA pasnensieTcs Ha ase uactu: cnesa—«Ilopsanko-
BRIl HOMep» (10 maHHOMY u3JaHHI0); crupaBa—«CrpaBouHsi
HOMep» (110 mpenbayleMy H3AaHHIo).

B) lieHHuHKH Ha MoHTaxX oOOpYHOBAHHS YTBEPKIAIOTCSH
FocynapcteenuniM Komuterom Cosera Munucrpos CCCP no
Ienam cTtpoHteqasctBa. Ha o6/noxKe NEHHHKOB YKa3blBaeTCsH
para uX BBEJACHHS B IEHCTBHe.

B Hacrosiliee BpeMms JAeHCTBYeT HECKOJIbBKO HEHHHKOB IO
BugaM pabor. Hamnpumep, uenHuk Ne 8 maer pacueHKH Ha
MOHTAX 3JIEeKTPHYECKHX YCTAHOBOK, IleHHHMK Ne 24—Ha MOH-
TaX OOOpYNOBaHHS [NpelnpUSTUH NPOMBILJIEHHOCTH CTDOH-
TeIbHBIX MAaTepPHAJIOB.

IDTHM LleHHHKaM npexilectsyer o6 as d4actb. OHa Io-
SICHSIeT, 4YTO YYMTHIBAETCH PACHEHKAMH M W3 4Yero cJjaracrcs
3apaboTHasi IJata, JaeT paspsiIHYIO CeTKY, YyCTaHaBJIHBAeT
KO3((HUIIHEHTH U YCJOBHA HX IPHMEHEHHsi, pa3Mephl HAKJA-
HBIX pacXofoB ¥ T. Ii. B oflllell yactd HaHB TepeyeHb BCEX
LIeHHUKOB H HX NOPSIIKOBEIe HOMepa.

Kaxabil eHHHK HAYUHaeTCs] TeXHHYEeCKOH 4acThio.
B Heii paccmatpuBaloTes crellu(uyeckre yCcJOBHS OLEHKH pa-
HoT 10 JAHHOMY LIeHHUKY. B KoHLe repedncssiorTcss MartepHa-
JH W KOHCTPYKLMH, HE YUTEHHBIE B CTOMMOCTH MOHTAIKHBIX
pabor. I1o Tpebyer muosicHenuii. Jeso B TOM, UTo pacCLEHKH
cocTamjieHH MO YKPYyNHEHHBIM T1okasaTensM. CroHMocTb
BCIOMOTaTeNbHbIX MaTepHaJioB (KOTOpPHle 3aroTaBJIMBAIOTCS
ClelHaJH3HPOBAHHLIMH MOHTaKHBIMH OPTAaHH3AUHUSIMH B GOJb-
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wMx Kosiuuecrpax) BXOAST B pacueHky. Ho tpy6el, KaGeib,
SJICKTPOABHUratTeJii H T. 1. PAaCLUeHKaAMH He YYTCHHI.

PaccMoTpum B KauecTBe IpHMepa 4acThb OAHOM u3 TabuuL
HeHHHKa Ne 8,

& | Il crpoek | Ias crpoek |« o | EE
= | 1+t rpynner | 2.8 rpyuns {§ES | w8
a 1—-=.'= =
HaumeHOBaHHe H TEXHH- g : %_ §§
yeckasi XapakTepHCTHKA o) » .8 . I - e :| &
'S |oGopynoanms mam mumon | = | 8EY SRS 2ge 5§‘§,§§§£ R
g MOHTaXHBIX PagoT S [gEP|FERISER EEQ:—:E“ zH
H] 5 doo SR cOalm o E
g E |EE5|EGE|EEE|58E|E52E| Eax
Folegg|rEs| cEE| BRE(CgEE| 508
2z w |ESBl =38l 58| uSeln=aB|dER
I'pynna 3
Ka6eaun, npo-
KJgaAblBaeMmB e
IO CTE€HAaAM
KaGesp mnpH Bece
L m &l
8-2205 ol ......| ~u|3580 14953220 1316f 959 | 64
8-2206 po L5 . ... .| wm|[4230[1795/3800[1580] 454 | 79

Hosep nosunum coctouT u3 nsyx 4uacreil. Caesa (8) — HoMep uens
HuKa, crpaBa (2205, 2206)—nopsAKoBbIil HOMEpP DacueHKH. Tak xak Tpys
JIOEMKOCTh OIpeJiesisieTcsi B KOHEYHOM HTOre BecoM KabeJs M yCJIOBHSA<
MH €ro NpPOKJaJKH, TO H paClleHKa OTHECEHA K OnpefeJie HHbIM YCJOBUAM
(npokJaZika O CTeHaM) MW BeCy eAHHHUBl IJHHBH (1) Kabess He3asucCH-
Mo oT ero Mapku. O6paTuTe BHEMaHue: Bec Kafeqs Had Ha 1M, a CTOH+
MOCTb MOHTaXHBIX paGoT oTheceHa K 1 k.

B neHHHKax HaHBl JiBe pPacuUeHKH: JJsl CTpoek (mpednpus-
tufi) 1 u 2-i rpynn. K xakoit H3 HHX OTHOCHTCs1 JlaHHOE Iped-
npusitTHe, HYXKHO y3HaTh y aAMHHHCTpPAllHH.

U3 Raxkux e 3JIeMEHTOB CKJAaJbiBaeTcsd KamKjas pacles-
ka? TlosicuuM 310 Ha mpumepe. Ilas crpoek 2-if rpynne npo-
knapka 1 km kabensi, KaxXIbli MeTp KOTOPOTO BeCHT MO
1 &I, croutr 3220 py6. Crona BxojaT: 3apaboTHas IJlaTa
1 316 py6., ctouMocts mMarepuasa 959 py6. u HaknajHbie pac-
xoJul. Haknanubie pacxoinsl B pyGJsix onpelesisiioTcsi BBIYH-
tanuem u3 pacueHkud (3220 py6.) 3apaGorHoit nJaTH
(1316 py6-) u croumoctH MaTepuasiop (959 py6.). B mnameu
npuMepe oHW cocTamgsior 945 py6., nian 71,8% no orHOWEHHIO
K 3apaGotHoii mnate (945:1316X100% =71,8%).
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HyxHo 3HaTh, 4To HeGoJblIe peMOHTHBe PAabOTH (pHHAH-
CHPYIOTCSi HHaue, yeM KpynHHe paboThi, CBsidaHHbie CO 3Ha-
YUTEJBHBIMH KanHTaJoBJAOKeHUAMHU. [TosTOMY H CMETHI H cIe-
HUQpUKAlML Ha HeCoJabumue pabotel {cm. § 2 M npusioxeHue)
HECKOJILKO OTJIMYAIOTCH OT CMeT JUIsl KANUTAJbHOro CTPOHUTEIb-
CTBa, KOTOPhie COCTABJAAIOTCH CrEeHAAH3MPOBAHHBIMH IIPOEKT-
HBIMH OpTaHU3ALHSAMH.

COCTABJATLCA 110 cJenyiomlell ¢opme:

1. JleMoHTawHble ¥ MOHTaxHbIe paGoThl

Jlsisi HeGONbLIMX 3/IeKTPOMOHTAXKHBIX PabOT CMeTa MOXKer

©w
§ CTOHMOCTD
& MOHTAXKHbIX
[=} g padoT (3apa-
e Z HanmeHoBaHHe o« o GoTHast maaTa)
HO3HIHI = patothi = 2
LeHHHKA g 5 3]
£ g = |
i; E 5 E eﬁ:,HH- obutaq
11 84702 1 MouTak ssaekTponBu-
rates secom fo l00x[ | wt.| 2 38 76
2| 84728 1 Peru3ua 9J4eKTpPOABH-
rateqass . . .. . ... |Wnf 2 4,8} 9,6
3| 82206 | 0,25 JeMonTax kaGeass | km| 0,3 15801 118,5
20| 8-2205 L IMpokaanka kaGeasn no
cTeHaM . . . . . . . .| xmn| 0,09 | 1316 118,4
Hroro ... 3850,4
21| Ofwas | 1,2 Ha paGotel B ycaoBHsX
4acTh ZeHCTBYIOIHX NOACTAH-
§ 14 upit no nynkram 1, 7, 11,
12 n 14 BROAMTCH KO3(-
duunesr 1,2.
2750X0,2=550. . .. .| — | — — 1850,0
Htoro . .. 4400,4
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2, HaknajgHple pacxofsl Ha sapunary B pasmepa 70%
4400,40,7 = 3080,3

3. O6opynoraHuz ¥ maTepualsl

Llena
& 2
Ne = = -
THOSHIHAMA, HauMenoBanHe 0GOpYy IOBAHHS == 9 §
= rnipedcKy- H MaTepHAaJbl g2 g = °
= panT™ E“E’ 5 = =
% me| X B 8
1 07-01, daekTpoAByraTesn Tuna A-42
nosunus | 380/220 s, 1 500 06/mun, Momi-
4 pocTelo 28 kem . . . . . . . |lwmT.| 2 227 | 454

9| (.)7-'13. ) Iia.ﬁe.m; .'rp.e);x;w.lb{{bl.ﬁ -n.m; By B R
ctp. 61 | pabouero Hampaxewus 500 6
mapku BPI' 3X2,5 . . . . . .|wxn| 0,09 2450 220,5

HMroro. .. .| — — — 1 420

3aroTOBHT €JLHO-CKJAACKHE
pacxosiul B pasmepe 10,5% cron-
MOCTH MaTe puaJjioB H oGopyzo-
Bagua 1 4200(0,100= ., . ) —1 — — 11491

Hroro. .. .| — — — | 1569,1

10

CsolKka UTOroB NO cCMeTe:
l. PaGoyasi cHJ1a . , . « .+ . .« . . 4400,4
2. Haknanuble pacxofnl . . . . . . 3080,3
3. Matepuanul u o6opynoBaHue . . . 1569,1

9049,8

Moscreunua: 1, Kosdpbunneursl, pa3veps! HAXNANHBIX pPacXofoB, CTOHMOCTb
3aroTOBHTEJILHO CKJIAICKHX PAaLXONOB B3ATLI 31E€Ch YCJOBHO.

2. B rpade 8 npocrabaseTcs He BCA paciieHKa, a TOJbLKO €€ 4acTb, KOTOPas HueT
Ha 3apaGoOTHYIO niary. .

3. B rpade 3 ykasaHel koS¢ GuuneHTs. Hampumep, Kk 1. 3 BBOAHTCA KOSQORRHEUT
0,25. 10 3HauHT, YTO AEMOHTaXKHble pabOTHl pacueHHBAIOTCA B 4 pa3a Jeuiesfe, ueMm
MOHTaXHble, IPEAYCMOTpPeHHbIE pacienkol B-2205 K n. 21 BBelen KOSppHILHEHT 1,2,
OH ykaselBacT Ha TO, uT0 patorsl no 1,7, 11, 12 u 14 nynkram ¢METH IPOUSBOLSATCH B yC-
JNIOBHSIX HEHCTBYIO uell NOACTAHIIHH, H NOTOMY oueHuBaloTcst Ha 20% nopoxe. Yaopoxkas-
HHe paboThl, KpoVe TOTO MOXKeT NPOH3OHTH MO pPaxy APYruX HIPHUKH, COKpamleHHbLI#
patGounit Aenb, paboTa B yCJOBHAX SKCNJyaTaiHH H T. M. Bce 5TO Takxe yuyHTLIBaetTcs
COOTBETCTBYIOUWHMH KOG (HLHEeHTaMH.

B psime cnyvyaeB caedyeT NpenycMaTpHpaTh CpPeACTBA HA SJAEKTPOSHE Pruio, HampH-
Mep AN CyUIKH SJeKTpolByrarened, Ha Tpaucnopr o6opyaoBaHHs! H MarepHaJoB H T. M.

CocraBlieHHe CMEeTbl — OTBETCTBEHHEIH 3Tanl  NPOEKTHOH
paboTthl. YUToOn NpaBHIBHO NPUMEHHTH PacUeHKH, BBECTH BCe
Heo6xonuMble KOa(DPGHUIHEHTH u T. I., CleayeT ofpamarhest 3a
KOHCYJbTALHEeH B [JAHOBBIA WM TeXHHYECKHH OTHennl npep-
Npusiiusi, TAe OGHYHO MOMKHO TaKikKe II0JyyHTb [eHCTBYIOLIHE
npefiCKypaHThl, KaTaJorH H LEeHHHUKH.
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flena 11 xom.

BUBJIMOTEKA 3JIEKTPOMOHTEPA

BBIIINK H3 TEYATH

AunpueBcku fi B. H, 3kconyaTanss KepeBgHALIX onoD JHEHH 3J6K-
Tponepedayu (Bum 71)

ODopmaxosuy Tl. A, Muxaakos A B, Ilerpos A B,
HsarotoBaeHHe H ofcayxUBaHHe ra30CBETHHX ycTanorok (Brin. 72)

MMounomapen B. A, Saekrpuueckue naMmepenna (Brin, 73)

BenounepkoBen B. B, IlpuMenedne CTPOHTEABHO-MOHTAKHOINO IH-
croneta CMII-1 (Bumn. 74)

Koanyaaes A. M, Pemont n ofGciymHHaHuHe OHCTPOAERCTBYIOIMAX
suikiouateseft Tuna BAB-2 (Bun. 75)

Xpomuenko I. E, Coernnenne H OKOHIEBaHHE MENHHX H AMIOMH-
HHEBLIX NPOBOAOB H Kabenell (Bumn. 76)

Pusann JI. B, Kak onpefe/HTs HEHCIIPAaBHOCTL ACHHXPOHHOrO ILBM-
rateasi (Buin. 77)

Crtemwenko H. H. Monrax naockHx npoeoznos (Bwin. 78)

3umuu E. H, 3amuta acHHXpOHHHX 3JIEKTpOABHraTenell Hanpske-
dueM o 500 8 (Bumn. 79)

Bapues H. B, Ho6poBoanvckufl J. A, Cenaxos JI. B,
SneKTpOMALIHHHE YCHIHTENL nonepeyHoro noaa (Bein. 80)

FOTOBATCA K MNEYATH

Barxon HU. C, Macaaune suxmouatesd 35 x8 tunos BM-35
u MKII-356

CyMmun M. WU, CxeMun ympaBieHWs MacAAHWMH BHKJIIOYATEAAME,
aBTOMAaTHKH H KOHTaKTOpPaMu

Hapun E. B, Moutax 31ekTpoo6ODYROBAHHS MOCTOBHX KPAHOB

Muuaun [. I, Merommerp

FOCOHEProH3AT 33Ka30B HA KUMCH He NPHHAMAET H KHHT He Bi-
cnaer. KHMIH, BHIXOJANIHE MACCOBHIM THPAMKOM, BBHICHJIAIOT HAJAO-
WEHHLIM TUIaTeXXoM Oe3 sanarka ornrenenua <KuHra — noutoft», Otae-
Aeung «Knura — noutofis HMEIOTCS BO BCeX pecnySAMKAHCKMX, Xpas-
euix M oGnactHeix ueurpax CCCP.

3akas caeayer ajpecoBaTth TaK: Ha3panme pecnyGAMKAHCKOro
KpaeBoro WiR OGAACTHOro UEHTpA, KHAroTOpra, ovgeaeuur <KHrra —
uonTofi».




