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B yesaax obaecuenus paduonrobuTtesim Camo-
cTonaTesbNod  paboTei N0 KOHCTPYUpOBANutlo U
c6opke pasausnod paduoannaparypes Hsdaressct-
80 JIOC!.,AAdb cosmectno ¢ Llentpassneim paduo-
kay6om HOCAAD npodosmcaer sovinyck cO6opHu-
KO8 KONCYAbTAYUOKNbLIX MATepuanos.

B stux cbopnukax OaroTcs onucasus  aobu-
TeAbCKUX  KOHCTpYKYud npuemuod, 38yK03anucei-
saroujed, ycuauteabnold, usmepuresvsod, Tesesu3u-
ontold, KB u YKB annaparypel, a Taxae pasauy-
Hble CNPABOYHbIE U DPACHETHbIE MATEPUAAbI.

C6opHuKu paccuuTansl Ka WupoKkue Kpyew pa-
Jduoarobureaned.



JIOBUTEJIbCKHA NEPEHOCHBIA MATHUTO®OH
A. Tpybuyvin

ITpu paspaGorke MmarHuTtodoHa aBTOP KOHCTPYKIHH
CTPeMHJICA CO31aTb annapart, YAOOHHIH B 3KCIJyaTaUHH H
B TO Xe BpeMs Jerkuil U mopratuBHuii. [lockosbKy cefiuac
MMeeTcsl JIOCTATOYHLIE BHOGOp 3JeKTpoiaBurartejief,, MpHroa-
HbIX JJIi MariuTodoHa, aBTOp OTKa3aJiCi OT OLHOMOTOPHOIl
KOHCTPYKIHH JIEHTONPOTSAXXHOro MexaHuama. [IpH ucnosb3o-
BaHHH Tpex OSJeKTpomaurarejefl JIEHTONPOTAXHHE Mexa-
HN3M HMeeT SHaYHTeJbHO MeHbllee YHCJO HeTaself, Tpe6Gyio-
ILMX TOKapHOA M cJjecapHol o6paloTKH, H obecrneywBaer
6e30TKa3Hyl0 paboTy ycCTpoHCTBa.

B MmaruHTodoHe mpHMeHeHn HauGoJsee yHOGHHE RIS
panHOIOGHTE/IbCKHX aNNdPatoB CKOPOCTH [IBHXKEHHS JieH-
thi: 190,5 u 95,3 mm/cex. Ilepexox C OHHOM CKOPOCTH Ha
APYrylo oCyLIecTBJISIETCS CMeHOH HacalOK Ha BeAylleM Baiy.

KacceTn nisi GeppOMarHUTHON JIEHTH HMEIOT [HaMeTD
127 mm. Onn Bmewaor 200 # JeHTH. 3anHch IBYXIOpO-
KeyHas, uTo ofecleyHBaeT BO3MOMHOCTb 3alHCH MY3H-
KaJbHHX  mepegad  (OCyLIECTBJASeTCs MNPH  CKOPOCTH
190,5 xm/cex) B TeuenHe 36 MHH., a 3anHCH peuu
(95,3 Mm/cex) — mo T2 muH.

[IpenycMoTpeHa BO3MOXKHOCTb PYYHOTO B J1I0GOM MecTe
H aBTOMAaTHYeCKOro (B KOHIIe JIEHThl) TMepeKJIoYeHHA Ha-
NpaBJeHHs ABHXXeHHS JeHTH IpH Nepexofe C ONHOH 3BYKO-
BOH JOpPOXKH Ha Apyrylo. [IpH mepeMoTKe JIeHTH, a TaKxe
NpH BLIKJIOYEHHH annapara JeHTa OTBOIHUTCSI OT TOJIOBOK,
a NpPHXXHMHOB POJIHK — OT BEeLYILEro poJiHKa.

IToloca  BoCHpOM3BOZMMBIX 4YaCTOT NPH  CKOPOCTH
190,5 mmicex 150—5000 ey.



Puc. 1 BHewHWin Bug MarHWTodoHa

OO6wuniA .BuA MarHMTohoHa B SILLMKE MPUBEAEH Ha puc. 1
BHyTpeHHMe pa3Mepbl fAWKKa MarHuTodoHa 310X190X
X145 mMm.

HEHTOI'IpOTFl)KHbIVI MeXaHN3M

B NeHTONpOTAXXHOM MexaHW3Me B KayecTBe Bejyllero
[ABUTaTeNna WCnonib3oBaH 3nekTpogsuratens tuna 2ACM-50,
UMEBLINICA B Hanuumy y aBTopa. C TakKMM >Ke YCMExXom
MOXHO MCNoNb30BaTb 3neKTpofasuratens tuna IMY wumm
OAT-1. Ans BpalleHUs NeBOA UM MNpaBOi KacceT MpUMeEHe-
Hbl 3nekTpoasuratenu tuna AATM-1.

JNieKTpUUyeckas cxema JIEHTOMPOTSHXKHOIO MexaHu3Ma
(M BbINpPAMWUTENS MArHUTO(MOHA) NPMBEAEHA Ha puc. 2.

YnpaBneHne NEHTONPOTSHXKHbIM MeXaHU3MOM OCYLLEeCTB-
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drexmpomazHum

T v
‘l S PUMUMHOL PONUK

Puc. 3. KuneMmaTHueckas CxeMa BeylUero ysia

asetcs nByMs tymGiaepaMu TMbB, u TMB; u xmouom Ka,
tesedonHoro tuna. Kmou Ka, CAyXKHT /s BKJAIOYEHHA H
BHIK/IIOYeHHS! ycTaHOBKH. OH HMeeT TpDH TMOJIOXKEHWA:
«Pa6ounft xoxs, «Buikaiouenue» 1 «Crons». [Tepsue gsa nomo-
)eHHsl Kawoua dukcHpywores, a Tpethii («Ctons) ue duk-
cupyercd. B sToM monoxeHHH B 0GMOTKH 3JEKTPORBHTaTe-
Jefi mogaetcss MOCTOSIHHLIA TOK AN GBCTPOA  OCTAHOBKH
MexaHuzMa. Uro6e He MOBpPeNHTh OGMOTKH 3JIEKTPOLBHra-
Tesiefi, NMOCTOSHHEIl TOK CJeiyeT moraBaTh BCEro Ha 2—
3 cek. BenmnuuHa TOKa ycTaHaBIHBaeTCA NPH HalaXHBa-
HHUH nopGopoM conpoTuBJeHHit Ry u R;  OrnyueHHBH
KJIIOY Moj AeficTBHEM KOHTAKTHHIX TPYXKHH BO3Bpalliaercs
B NoJioxenHe «Bhik/aioyeHO».

[Mpu ycranoske kmoua K4y B nonoxenune «PaGounii
XOH» BKJIOYAeTCs TMHTaHde 3JEeKTPONBHTaTesell U 3JEKTPO-
MarHeTa npHxumHoro ponmuka (II1P).

KnnemaTHueckass cxeMa BeNYLIEro y3/a JIEHTOMPOTAX-
HOTO MeXaHH3Ma npuBeneHa Ha puc. 3. Bpauesne maxosu-
K& H CKDENJ/IeHHOro ¢ HHM Beaylllero Bajia oCyuiecTBJasercs
OT 3JIeKTPOJABHraTe/NA C NMOMOLUGIO NacCHKa. [laccHk BH-
MOJIHEH M3 TeChMM WIHDHHOA 7 mm. Bepxuufi KoHen mepv-
mero BeJja KWMeeT IHaMeTp 5 mm H oGecnevyHBaeT CKOPOCTb
IBHXEHHs JIeHTH 95 mm/cex. I  moJydeHHsm CKOPOCTH
190.5 mm/cex Ha BepXHHH KOHell Baja HaJeBaeTCH HAcalgKa
zuamerpom 10 um.

Ueprexkn OCHOBHBIX HeTaJell JIEHTONPOTSI:KHOTO —Mexa-
HH3Ma TIPUBeJleHbl Ha puc. 4.

JIeHTa npu cBOEM [OABHXKEHHH KacaeTC:d HENOJIRHXK'IOTOo
poanka (puc. 4,2). Cpennsis wacts poauka naGpaHa w3
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H30JIMPYIOILHX KoJlel, MEXAY KOTOPHIMU NOMEILAIOTCA KOH-
takTHhle nuiacTuuel I, 2, 3 u 4 (puc. 4,2). Bo BpemMs moc-
npousBeneHus (MM 3amUCH), HE3aJOJTO A0 KOHUA JIEHTHI,
KOHTAaKTH /—2 uau 3—4 (B 32aBUCHMOCTH OT HANpAaBJEHHS
IBHXKEHHST JIEHTBI) 3aMBIKAIOTCS MeTajaddyeckod (oJbroi,
HaKJ/IeeHHO# Ha JieHTy ¢ noMoulsio Kiaed BP-4. B pesyin-
TaTe 3TOro Ha peje P; (un1u P;) mocrynaer mHTaHHe H OHO
cpaGaThiBaer, BKJIOYas MCHOJNHHTeJbHOe pese Ps, KoH-
TaKTHAsl CHCTeMa KOTOPOTO IIPOM3BOJHT MepeKJiloueHue
asekTponBuraresneil, Ilepek/nioueHne HanpaB/eHHS [ABHXKe-
HUsl JIeHTBl BPYYHYIO NPOM3BOAUTCA nyTeM nepeGpocKH Tym6-
jgepa TMbB, u3 onHoro noJIOXEHHS B JpYroe.

HJas1 ocyuiecTBeHUst MepeMOTKH HeoO6XOmHMO TyMmb6Jep
TMbB, ycranosuth B mnosoxenue «[lepemotka». Ilpu stom
NHTaHue OT BHIMpAMHUTeas B, nogaercs Ha pesne Ps u Ps,
KOHTAKTHl KOTGDHIX M BKJIOUAIOT JIEBBIH M NpaBBIf 3Jek-
TPOJABHUrATEJH.

Pene Py, Py, Ps u P¢ — tanna PCM-2, pesne P, — Tina
PCM-1, wucnosnutensbhoe peae P; — tuma 8314 wuan
MKYV-48.

Buinpsimutenu B, u B3 cocTaBjadlOTCA H3  CeJIEHOBHIX
waid guaverpom 45 mm. das Buimpsimutesas By Hyxno ue-
Thipe, I B, nBeHanuath cesneHoBBIX Waib.
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Puc. 4. OcHOBHHEE AETajlH JICHTONPOTAXKHOrO MEXaHH3Ma:
(l — MAaXOBHK; O — IUKHB SJIEKTPOABUIaTe/sl; 8 — pbiYar MPHKHUM-
HOTO DOJIHKA, 2 — HemoABHMKHHHA POJIHK; 0 — NOATapeNIbHHK (AJA  Je-
BOTO M MPaBOro a.nemponanrarenen)



Buinpamuteas Bs co6pam mo ABYXMOJYNEPUOSHON Cxe-
Me Ha WeThlpex Auoxax tvna HTI-1127.

Cuanosoii TpaHodopmaTop co6paH Ha cepledHHKe ceye-
HueMm 8 cm?. CekuuHu oOMOTOK COAEpXKaT cjeaywollee YHUCIO
BurTkoB: 1—2—113, 2—3—200, 3—4—438, 4—5—625, 5—
6—1680, 7—8—39, 9—10—31. O6morka I—4 HamarTh-
Baerca nposomom [19J1 0,64, 4—5 — nposoxom I132J1 0,31,
5—6—T13J1 0,15, 7—8—I13J1 0,9, 9—10—TIIDJ1 0,45.

Yceuauteas mariuroona

Veusurens B MarmuTodoHe — yHMBEPCAJbHBIR T. €.
CTYKHUT ¥ [JIS 3aNHCH, W AJIs BoCnpousBeneHHus. IIpHHIH-
MHaJibHas cXeMa YCUJMTess NPUBEJeHa Ha PHC. B

Ycuaurens BHIMOJIHEH Ha deTHIpeXx JiaMnax, TP M3 KO-
TOPHIX HCIOJB3YIOTCS [AJS YCHJIEHHs, a deTBepTas — B BhHI-
COKOYaCTOTHOM TeHepaTope TOKOB CTHPaHHMs H IOJMarHH-
yuBanusi. [lepeele TpH KacKala YCHJHTENIS HCIOJb3YIOTCS
KaK IpH 3aITMCH, TAK M NPH BOCIPOM3BeleHHH. B xauecrse
49eTBepToro kackanaa (BBIXOJHOTO) NpPH 3aNMCH  HCIOJb-
3yeTcs npaBas NoJIOBHHa JaMinb JIp (1Mo cxeMe KaTOXHOTO
MOBTOPUTENA), a NMpPHU. BOCIPOH3BEIEHHH — JIyueBoOi Ter-
pon tuma 6ITIIT.

Veunurens mo3BosisieT NPOBOAUTH 3aMHCh ¢ MHKpOGhOHA,
3BYKOOHMMATEJIA, a4 TaKXKe C TPAHCJAANHOHHOH JIMHHH.

Pery/iupoBKa ypOBHS NMPH 3afHMCH U BOCIPOH3BEIEHHH
OCYLIECTBJIIETCS C MOMOLIbIO MOTeHiuoMeTpa Ris. BriGop
HeoOGXOMMMOll BeJHYMHBL TOKa MOJMAaTHHYHBAHUS ITPOU3BO-
NUTCSA H3MEHEHHeM CONMPOTHBJEHHs Ros.

VuuBepcasbpHas MarHHTHas TroJlOBKAa — CaMOIebHas,
AByxmakeTHas (mBa ceplednuka)., Ha kaxnH# cepreuHuk
HaMaThiBaerca mo 1000 BuTKOB nposoma I13J1 0,05. Pa6o-
.unt 3a30p 0,015 um. Paccrossnue Mexay makeramu 2,0 ma.
Mexny makeraMu moMelley 3KpaH u3 mnepmasiosn. Cru-
patomasi rosioBka oT MmaruutobhoHa «Jluemp-3»-

Crupalolas roJloBKa HaCTPaHBAETCSi B PE3OHaHC € ya-
crotoft Toka reHepaTopa nyrem mox60pa eMKOCTH KOHIEH-
catopa Cs. B MOMeHT pesonamnca Jamnouka Jls 6yner cBe-
THTBCH ¢ HAUGOJbIIEH SPKOCTHIO.

Kartyurka reneparopa coGupaercs Ha cepneununke Ch-4a.
Anonnas o6moTka comepxur 2X200 BUTKOB npoBona
T13J1 0,15, cetounas o6MoTka — 2%A0N surxos I13J1 0,15,
BEIXOEHAA oOMUTKa — 100 Bmtkos T13JT 0,25.
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Karymwka L, namMateiBaercd Ha Kapkace [AMaMeTpPOM
20 mm u comgepxut 510 BuTKOB nposoda [12J1 0,12. upu-
Ha Hamotku 6 mm. Kouryp L,Cis HacTpanBaeTcs Ha yacro-
Ty reHeparopa.

BruixogHoit Tpanchopmatop u gpoccens (uiabTpa HC-
MOAbL30BaHBl OT npHeMHHKa «MuHCK-P7».

PACYET BbIXOAHbIX TPAHC®OPMATOPOB
E. Komapos

Hasnavenne BuIxomHoro tpancopmartopa

BhixogHoft TpaHchopMaTop panUONpHEMHHKA HJH YCH-
JIATeJISl HYXE€H [JIsSi COTVIACOBAHMSl BBIXOAHOrO COMpPOTHBJE-
HHMS OKOHEYHON JlaMNbl Kackafa C Harpysko#, T. e. TPOM-
KOTOBODHTEJIeM. ’

KavectBo paGoTH BBIXOAHOro KackKaZla B OCHOBHOM Xa-
paKTepH3yeTCsl BEJHYMHOH YaCTOTHBIX W HeJIHHEHHBIX HCKa-
JKeHUM.

YacToTHhBE HCKaXKEHHS INOSIBMASIOTCS BCJENCTBHE HENo-
CTOAMCTBA BEJHYHHBl CONPOTHBJIEHHS HArpy3kH JJdA pas-
JHYHBIX YacToT.

Beaencreie HeJHHEHHOCTH XapaKTEPHCTHK JIaMI OKO-
HEYHOro Kackaja BO3HHKAlOT HeJMHEeAHBle HCKAaXKEHHS.
Boabmont ko3 ounreHT HeJHHEHHREIX HCKAXXKEHHA B YCHJIH-
TeJle HETEPNHM, TaK KakK BJjeyer 3a cobofl pe3xkoe yxyniue-
HHe KayecTBa 3BY4aHHA.

Kak sequuuHa no/ie3Hoift MOIIHOCTH, TaK H 3HAYeHHE
K03GGHUHEeHTa HeJMHeAHHX HCKaXKeHuHA B GOJbIIOA CTeme-
HH 3aBHCAT OT BEJHUMHH HATrDy30YHOrOo CONPOTHBJIEHHS
OKOHeYHOro Kackana. [IpH HenmpaBHJbHOM BHIGOpE BEJIHYH-
HBl HAaTPY3KH yMeHbI1aeTCd MoJie3Has MOIIHOCTb, OTAABa-
eMast Jamnoi, H pacrer Ko3abbuuHeHT HcKaxenuH. Han-
BHIFOJHENlIHe 3HAYEHHUS CONDPOTHBJEHHA HArPYy3KH IJA TH-
NOBLIX PEXHMOB KOHKDETHHIX JIaMIl mpuBoaArcs B Taba. 1.

Kak BuaHO U3 TaGJHUB, HYXHas BeJHYHHa COTPOTHB-
JIeHHs HArpy3kd ansl GOJBIIHHCTBA JIaMIl COCTABJISIET He-
CKOJIBKO THICSY oM, BesiMuuHa e COMPOTHBJEHHS 3BYKOBRIX
IHHAMHYECKHX TPOMKOTOBOpHTEJefl BbIpa)Kaercs B €AUHH-
nax oma. [losToMy HemocpeaCTBeHHOe BKJIOYEHHe KaTyll-
KH TPOMKOTOBOpHTENs B aHOAHYIO LeNb JaMmbl HeleJeco-
o6pasHo.
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Ins corsacoBaHHs 3THX CONPOTHBJIEHHH M NPHMEHSIOT
BBIXOJHble TpaHC(OPMaTOPHL.

Pacuer BHIXOAHEIX TpaHchopmMaTopos

Ha puc. 1 npuseneHa TnpHHUMNHAJbHAA YHPOLIEHHAS
cXeMa BBIXOJHOTO KacKajfa, Ha puC. 2 H306paXkeHH SKBH-
BaJIeHTHBIE CXeMbl 3TOTO KacKala AJs DPasjHYHBHIX 4acroT
YCHIMBAEMOro CHTHaja. 31ech R; —— BHyTpeHHee CcoNpo-
THBJIeHHe JaMIbl; 7] — aKTHBHOE CONDOTHBJIEHHE IepPBHU-
HOR OOGMOTKH, 79— aKTHBHOE CO-
NpOTHBJIEHHE BTOPHYHOK OOMOTKH,
L, — HHAYKTHBHOCTb pacCesHus
TpaHcdopmaTtopa; R! — mpuseneH-
HOe COMpOTHBJIEHHe HArpyskH (co-
NpPOTHBJEHHE CO CTOPOHBI NEepBHY- i “E,
#Hofi OOMOTKH TIDH BKJIOYEHHH BO
BTODHYHYIO Harpysky); L, —un- Prc. 1. Tpunuunnanbuas

JYKTHBHOCTb TEPBAYHOA OGMOTKH. g’:’,ﬂg‘;‘}fg;’:"mﬁ’ggﬁ
Pacuer BhIXoAHOro TpaHcdop-

MaTopa MOKHO Da3ienuTb Ha Ls

IBe YaCTH: 3JEKTPHUYECKHH 47/;3_‘:’7 Tz

pacieT M  KOHCTPYKTHBHBIH Ly, | Ly,

pacuer (IO HAHHBIM 3JIEKT- ~ le o

pHYECKOro pacduera). " a

IIpu anekrpuuyeckoM pac-
yeTe OMNpeneNsiOTcs TakHe
napaMetphs TpaHcdopmaropa,
Kak ko3 dunuedT Tpancgop-
MallMH, HHIYKTHBHOCTb miep-
BHYHOH OOMOTKH, HHIYKTHB-
HOCTb pacCesiHHs M aKTHBHBIE
CONpPOTHUBJIEHUST OOGMOTOK.

IIpu KOHCTPYKTHBHOM pac-
qyere HAXOASATCA 4YHCJAA BHUT-
KOB OOGMOTOK, AHaMeTp IIpo-
BOJOB, raGapuThl H ceueHUe '8
CTAJIbHOTO CepJeYHHKa. 2

3anaHHEIME BeJMIHHAMH
npH pacyere OOHYHO $B- Puc. 2. YnpomeHsne cXeMH
JASIOTCSA: BHyTpeHHee conpo_ BHRIXOOQHOro Kackaza: a-— aas
THBNEHHe JIAMIH, HAHBHIOX- BCeX vacToT; 6 — AJA HH3KHX

4acTOT, 8-— AN BHICOKAX Wa-
Hefillee COMPOTHBJIGHHE HA- CcTOT; 2— AAA CPEAHHX HACTOT
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IPYy3KH, BeAHYMHA TNOCTOSHHOH COCTABJAIOLEH AHOLHOTO
TOKAa JaMnbl (TOKa I[I0KGS), MOILHOCTb T'POMKOTOBODHTEJNS
H COMpOTHB/IEHHe ero 3BYKOBOH KaTyHIKH, a TakKxe rpa-
HHYHBI® YaCTOTH IOJIOCH NPONYCKaHHA (YacTOTH, HJS KO-
TOPRIX YCHJEeHHe AOJXKHO ObiTb He MeHblle 0,7 OT MakcH-
MaJIbHOTO YDOBHSI).

[Ipubamxenunii pacuer, o6J1agaomuil JOCTATOYHOR IS
pPaaHoMIOGHTENbCKOH NMPAKTHKH TOYHOCTbIO, MOXKET ORIThb
npoBeleH MO YyHpoileHHHIM (opMysaaM, 6e3 yuera aKTHB-
HBIX TOTepb B OGMOTKax TpaHcopmaropa H ero HHIYKTHB-
HOCTH paccesinusi. IToaToMy pacuer TpaHcdopmarTopa mo 3a-
IaHHBIM MapaMerpaM JaMIIkl H TPOMKOTrOBOPHTEJS CBEAETCS
K omnpeneseHH1o Kospduuuenra rtpanchopMauud, HHIYK-
THBHOCTH NMEPBHYHOH OGMOTKH, YHCe] BHTKOB 0OMOTOK, JHa-
MeTpa NPOBOLOB H oO6beMa M CEYeHHs CTaJBHOro Cephey-
HHKa.

Pacyer BBIXOZHBIX TpPaHCOPMATOPOB AJfi OJHOTAKTHBIX
KacKajaoB

3anaHHBIME BeJHYMHAMH NIPH pacyerTe SIBASAIOTCA: BHYT-
peHHee COMpPOTHBJEHHE JaMnbl R;, NpHBeJeHHOE COMPOTHB-
JeMue Harpysku R!, ‘NoCTOsSHHAS COCTaBJAIOWIAS aHOMHO-
ro ToKa Jamnbl /o, MOIIHOCTb 'POMKOTOBODHTEJSI H CONpO-
THBJIEHHE ero 3BYKOBOH KaTyIIKH, a TaKxke JONYCTHMEIe
YaCTOTHHIE HCKaMKEeHHS,

Pacuer Tpanchopmaropa HauMHaeTcss C ONpefeseHHs
TpebGyeMoro KosbhduuueHra TpaHchopMauuu, NPHBOASALIE-
ro CONpOTHUBJEHHE HAarpy3kd K HYXHOH BeJuduHe B 06Jaa-
CTH CpeIHHX 4YacToT, no ¢opmy.Je:

n=Y i, (1)
rae n — kosthduunent TpanchopMauuH, BhpaXawIHA co-
60fi OTHOWwEHHe YHCeJ BHUTKOB BTOPHYHOHX OGMOT-

KH K TIepBHYHOH;

R,— compoTuB/ieHHe 3BYKOBOH KAaTYyIIKH TDOMKOTOBO-

pUTeas,;

R' — nmpuBeneHHOe COMpPOTHBJIEHHE HATPY3KH.

ClegylolmuM 3TanoM pacuera sBJSETCH ONpelesieHHe
HHIYKTHBHOCTH NepBUYHOH OOGMOTKH, BeJHUHHAa KOTOpOH
onpejessieT YaCTOTHHle HCKa)KeHHs Kackajza B 06JacTH
IH3KHX YacToOT.
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[lepBuunass o6MoTKa TpaHcopMaTopa, Kax 3TO BHIHO
H3 3KBHUBAJEHTHOH CXeMH IJf HH3KHX dacrtoT (puc. 2, 6),
BKJIIO4E€HA TIapaJljie/IbHO NPHUBEAEHHOMY COMIPOTHBJIEHHIO HA-
rpyskd. MHIyKTHBHOe COTMpPOTHBJIeHHE OGMOTKH Ha HH3-
KHX 9acTOTax YyMEHbIIaeTcs, YTO NPHUBOXUT K YyMeHblle-
HHI0O Ko3dduuneHra ycuieHus. das Toro 4to6bl K03hGH-
IHeHT YaCTOTHRIX MCKaXXeHHH He IpPEeBHINaJ 3aJaHHOTO
3HAYeHHS], HHIYKTUBHOCTb TIEPBHUHO# OOMOTKHM HE JOJIXK-
Ha OBITb MeHblile OTpeeseHHOR BeJHIHHBL. DTa BEJTHIHHA OTl-
penensiercs no gopmy.e:

R

La: -‘—‘-""_—:2__“—-' (21
97 . fHVA 2

TIe NpH HCNOJb30BAHHH B BBHIXOAHOM KacKajge TpHOAA
R=R;, a pmas unyyesoro Terpojma wuaM TeHToxa
R=0,1 R ;
fu — wacToTa, cooTBeTCTByIOWAas HHXHell rpaHHLe NO-

JIOCH TIPONYCKAHUS YCHJIHTEJS;
M — xo>dduuueHT YACTOTHHIX HCKAXKEHHH, NpeicTaB-
JAIOWHURA cOGoi oTHOWeHHe KoddduuHeHTa ycuse-
HHsl HA CPENHHMX 4acToTax (NPHHAT 33 eNHHHILY)
K Ko3(GbHUHEHTY,yCUIEHHS HAa HHU3KHX 4acTo-
Tax
My=ig;  My=7. (3)
Ecnu npunsarte f,=80 ey, a M,= 1,22, 10 hopmyaa

IJIst pacyeTa WHAYKTHBHOCTH MepBHUHOH OOMOTKH Tpamc-

¢dopmMaTopa ynmpoCTHTCS M NPUMET BHA:

R
L,= 350 -

[Tocne onpenenenns seanuun n u L, Heo6xogumo Haii-
TH, HCXOAs M3 MOLIHOCTH TPDOMKOTOBOPHTENS, T. €. TO#H
MOILIHOCTH, KOTOPYI0 HYXKHO mepenaTh M3 NepPBHIHOA OG-
MOTKH BO BTODHYHYIO, THII M pa3MepH IIAaCTHH, a TaKxe
ceyeHHe cepleyHHKa mo ¢opMmyJie:

B-P=Q. Q, (4)

rie P — MOWIHOCTbL TPOMKOroBOpPHTeNs B 67, a B —
k03¢ HIHEHT, 3aBUCALIAA OT THNA NPHMEHSEMONl JaMIIbI,
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noKkasaTesieff ycHJauTeNs (MOJIOCH TIPONYCKAHHS, AOMYCTH-
MBIX HCKaxeHHH) H, B OUeHb CHJbHOH CTeHeHH, OT HaJH-
4HA MJH OTCYTCTBHSL B CXeMe OTpHUATeNbHOR o6parHOf
CBA3H.

BesnunHo#®, onpepessiome MakCHUMaJbHYIO MOLIHOCTb
TpaHchopmaTopa, paboOTAOIEr0 C NMOCTOSHHHIM MOAMArHH-
9YHBaHUEM, IJIsl MJIAaCTHH CepleYHHKAa HNaHHOH (GOPMH siB-
JseTcs NpOU3BENeHNe

Q. Qo
roe
Q.= as, (5)
Qo= ch (6)
(puc. 3).

Ecan B OKOHeWHOM KacKaje HCIOJb3yercst MEeHTON HJIH
Jy4eBOff TeTpPoX, To BejHYHHAa B Kosaebaercs or 10 npu
NpAMeHeHHH OTpUUATeNbHOA o6paTHOA cBA3H H no 20 Ge3
Hee. Ilpu wWCnoNb30BAHHH B KayecTBe BHIXOJHOA Jammb
TpHona B umeer 3Hauenue ot 5 no 10 cooTBercTBEHHO.

Bennuyunn Q.u Qy MoxHO B3ATH u3 Taba. 2, B KOTO-
po#t npuBeneHn naHdble s I1I-o6pasHbIX NmJIacTHH HEKO-
TODHIX CTAaHZAaPTHHIX THIOB.

ITocsie BrGOpa cepaedHHKAa PACCUUTHIBAETCS YUCAO BHT-
KOB TepBHYHOA OGMOTKH Mo ¢dopmyJe:

45,1,
W= =g, )

rne W, — uucsio BUTKOB MepBHUYHOA OOMOTKH;
Iy — MoCTOAHHAA COCTABJAIONIAA AHOLHOTO TOKA J1aM-
‘nel Ma (TOK mokos), Gepercst u3 Tabua. 1.
L, nQ.— to xe, uto B popmyne (2) um Taba. 2.
/ ducjgo BHTKOB  BTOPHYHOMR

¢ o6moTkH W, ompegessierca IO
dopmye:
Wz = f’lWl. (8)

=

Inamerp mnpoBoxa nepBHU-
HOA OOMOTKH Gepercsi B COOT-

~ seTcTBHH ¢ (popMmysof:
Puc. 3- HaGop nnactun aas S —
TpaHchopMaTopa d, = 0,025V 1, (na) . (9)

14



Huamerp mpoBoaa BTOPHYHOA OGMOTKM HAXOIMUTCH M3
dbopMyIn: .
d2=0,8'd1V—n. (10)

O6o3HaueHuss Te Xe, YTO H B MpeduAyWHX dopMmyaax.

[Mocnennelt omepauumeft nmpu pacuere TpaHchopmaTopa
ONHOTAKTHOIO KacKaia sIBISIeTCS OIlpefie/ieHHe BeJIHUHH
BO3AYIIHOTO 3a30pa B CepHeyHuKe. DBBenenwne 3a3sopa
yMeHblLIaeT M3MeHeHHe WHIYKTHBHOCTM TpaHcdopMaropa
¥s-3a MOAMAPHMYMBAHHS €ro MOCTOSIHHBIM TOKOM Io.

BennuuHbl 3azopa onpepeasiorcs mno Gopmyse:

=% 105, (1)
roe I3 — BeqMuHMHA 3a30pa B MAM.

TonmuHa NMPOKJAAJKM MeXIy NMaKeTOM IJaCTHH H HX
3aMBIKAIOLIMMH paBHAa MOJOBHHE [3.

[Mone3ysics npuBeneHHEIMH (GOPMYJaMH, NPOU3BeNeM B
KaueCTBe NMpuUMepa pacueT BHXOmHOro TtpaHchopmaropa
o1 rpomirorosopurtenss 5III-10, wuMelowero MoOIHOCTB
5 81 n compoTuBienue 3BYKOBON Kartywku 3,4 om, pabora-
jomero or JAamnm tHna 6ITIIT (R, =42 xom, R,=—=5 Kox,
Iv=44 ma) Ge3 npumeHeHUsT OTpHUlATeNbHON o6GpaTHOR
cesa3n. KoadduuueHt vacToTHmix HckaxeHuit M, Bo3bmeM
paBubiM 1,41 Ha wacrore 50 2y.

1. Onpenensem, xoadhdunrenr rtpanchopmauuu:

_1/ R _ V 4 1
n= RT — 5'——103-——0,028r\ 26 *

2. PaccunTeiBaeM HHIYKTHBHOCTb NEePBHYHOH OBMOTKH
tTpaHcdopMarTopa:

0,1 R; . 0,1-42.108
o . fVME—1  628.50y2 -1

3. Bu6upaeM THN NJACTHH H ceyeHHe cepleuHHka. Tak
KaK MOIIHOCTb POMKOTOBODHTEJS B 3TOM CJIyyae HCHOJb-
3yeTcqd He TOJHOCThIO, B Gopmyay (4) momcrasasercss He
MOUIHOCTb TPOMKOTOBODHTEJISI, 3 HEHCKAXKEHHAs MOILHOCThb
BRIXOJHOH JIAMIIHL.

N3 T1a6n. 2 naxoaum, 4ro Haubosee MOAXOASIUHM IJIs
Hac sBJgeTcs CepaeuyHHK, co6paHHBi u3 nuaacthy 111-19.
s uero

QQ.=059,2; Q.=7,6 cu?; Q,=17,8 cmu?

=134 2n.

a:
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4. OnpepensieM 4HCJO BHTKOB MepBHUHOA OOGMOTKH:

4. - L,0, _ 45-13,4-4% ]
=g = 5 == 3960 BUTKOB.

Oxkpyrasem no 4000 BuTKOB.
5. OnpepessieM YHCJAO BHTKOB BTODHYHOR OGMOTKH:

W, =nW, =0,028 - 4000 = 110 BHTKOB.
6. Haxomum amaMerp npoBoja NepBHYHOH OGMOTKH:
d, = 0,025V 1, (ma) = 0,025}/ 44 = 0,17 sn.
7. Haxoaum Jma\xe'pp nposona BTopuquﬁ O6MOTKH:

d,=0,84d, _—08 017 — = = 0,85 xx.
Vn 170,028
8. OnpenensieM BeauuuHy 3asopa B CepHevyHHKe:
W, - I, 4000 - 44
Li= g5 = 5100 — 0,22 s
9. Haxonum TOJIHHY MPOKJIANKH:
I, = g=&29_2: 0,11 .

Eciu nocsle npoBepkH OKa)eTcs, YTo MNJOWALb OKHa
MaJja, cjenyer B3sATb CepleYHHK GOJblIEro pasMepa W mpo-
genaTh pacueT 3aHOBO.

Pacuer Bbixomubix TpancdopMaTopos AAa ABYXTAKTHBIX
Kackanos

daexkTpuyeckuil pacyeT BHIXOAHHIX TpaHcopMaTopoB
IJI NBYXTAaKTHEIX KAacKaJOB AaHaJIOTHUeH pacyery TpaHC-
¢hopMaToOpoB AJIs ONHOTAKTHEIX KACKALOB U IPOU3BOLHUTCA TI0
teM Xe ¢popmynam, Orauuuem sBjsercs JUWb TO, YTO B
dopmyay (1) Bmecro R! noxpcrasisiercs €ro yIBOEHHOE
3HavyeHue, a B dopMyse (2) BenUYHHA AKTHBHOTO COHPO-
THBJEeHHs1 R Takxe yMHOXKaeTcd Ha JHBa.

KoHerpykTHBHEIL pacuer TpancdhopMaTtopa AJasl ABYX-
TAKTHBIX KaCKaJOB OT/IMYAETCH OT pacyera OXHOTAKTHHIX
TpaHchopMaTopoB. 3t0 oObacHseTCs TeM, 410
BLIXOJHBIE tpaHchopMaTOpEl B ABYXTAKTHBIX Ka-
CKkanax pa6oraioT 6e3 noaMarHMuuBaHusa. Pasmepn cep-
IeyHHKa 3Jecb TNO3TOMY ONpenessioTCs I[0J0COH YacToT H
HONYyCTHMBIMH YaCTOTHHIMH HCKaxKeHHSIMH B 06J1aCTH HH3-
mux yacror (anga tpancopmaropos mno 10-—15 87) U mak-
CHMaJbHOR MOIMHOCTBIO, NepejaBaeMod ¥3 NepBUYHON 06-
MOTKH BO BTODHUHY!IO.
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MaxkcumanbHas MoOWIHOCTh , Tpancopmartopa P, pabo-
raomero 6Ge3 MOIMAarHUUYHBAHHA, CBS3aHA C pas3Mepami
CeploeYyHHKA CJAeIyIOUUM NPHOGIHKEHHHEM COOTHOMIEHHEM:

Q- Qe
P — 2[;— ’ (12)
rae /.— nauHa cpefHed CHIOBOH JIHHHH B CM.

OcragbHele 0Go3HaueHuss Te XKe, yTo 4 B (dopMyaax
(4), (5), (6).

[Tonbaysice dopmyaoit (12) u Ttaba. 2, Jjerko mnoxo-
6paTh TUN CepJeYHHKA.

[Ipn 3aganHOM THIIE CepIeYHHKA HeoGXOQMMOe ceueHHe
CpeqHEero CTepXKHf MOXXHO HAHTH H3 BHIpaXeHHUS:

Q=25 (13)

Ecau BrixomHolt Kackajn OXBaueH OTpHUATeNbHOH 06-
paTHOM CBSI3blO, TO 3TO CeYeHHe MOxKeT OBITh B3ATO HpH-
6/M3UTENbHO B JBA pa3a MEHbUIHNM, HJIH MOXHO CYHTATh
MOLIHOCTh TpaHchopMaTopa B [IBa pasza OoJblied.

[Tocnie BhIGOpa cepoeyHHKA PACCUHTHIBAETCS YHCJO BHT-
KOB NMEepPBHYHOH OOGMOTKH IO (opMmy.Je:

W, = 450V e (14)

Jlanee pacuer IBYXTaKTHOIO TpaHCQ)opmaro‘pa He OTJIH-
yaercsi OT pacueTa OJHOTAaKTHOro TpaHcopmaropa.

3asop B cepreYHHKax TpaHCc)OPMATOPOB, PaGOTAIOMIHX
6e3 noaMarHMYMBAHHUSA, He Oeaaercs.

PaccmorpuM npuMep pacuera BHXOmHOro TpaHchopma-
TOpa A/ ABYXTAKTHOI'O OKOHEYHOro Kackajna, paGorailie-
ro Ha namnax 6I16C (R, =50 xom, R,=5 kom, I;—45 ma)
naa rpomkorosopurtens tuna 8I'JI-2 (MakcuMaJ/bHass Moll-
HOCTb — 8 87, CONpPOTHBJIEHHE 3BYKOBOH  KaTYIIKH —
2,8 om). Ycunurenr paboraer ¢ OTpHIATENbHON o6paTHOM
cBa3b10. KoapuuueHT 4acTOTHBIX HCKaXKeHHII HA yacroTe
50 ey paBen 1,41.

1. Ompenennem xoatquunem TpaHchOpMalUH:

_ 3 _
n—VQRa V 5= = 0017,
2. PaccunTeiBaeM HHIYKTHBHOCTb NEPBHYHOH OOGMOTKH:

10 000
L,= = —— = 31,8 2n.
"Tom.g )/ M1 628-50Y2—1 ’

3 3ak. 216 } 17



Taxk kak oKkOHeUHHI Kackaj O0XBauyeH OGPATHOH CBA3LIO,
MH/JYKTHBHOCTb MOXKHO YMeHbIIHTh R0 20 en.

3. C nomompio dopmyan (12) u Ta6a. 2, yduTHBas
MOUIHOCTb T'DOMKOTOBODHUTEJSI, ONpenesisieM THI cephaey-

Huka. Iag momHoctu 8

8T HaWJy4YlIUM THIOM IIJIaCTHH

cepheuHuka ssiasercsa LI-19, nas xoropeix
Q=178 cm? [, =15 cm.

4. CeueHHe cpeqHEro

QC'— Q%

CTEePKHSI HaXOMUTCA U3 (HOPMYJIBL

2Pl 16-15

= —W%4 cM3.

400
Orciona TOJILIHHA NakeTa CepaeYyHHKa o = 21 unm.
5. Udcso BHTKOB NEpPBHYHON OOMOTKH:

W1:450V1Ll°:

C

‘450]/20;15 — 3500 BHTKOB.

B o6MoTke neJjaercss BRIBOJ OT CepDeJHHHI.
6, Uncsio BUTKOB BTODHYHOH OGMOTKH:

Wy =nW, =3500.0,017 =86 BHTKOB.
7. lnamerp npoBoja NepBHYHOH OOMOTKH:

—0,025)/45 = 0,17 mn.

8. JluaMmerp mpoBoga BTOPHYHOH OOMOTKH:

d, = 0,025 V1,
d, = 0,8d, - ——
2 ’ 1 .'/-n

—~08-017 —— =
=0,8 O’”VW 1 mu.

B 3ak/04eHHe TpOH3BeAeM MPOBEPKY pasMelleHHs 06-
MOTOK B OKHe cepieunuka. [[isi JBYXTaKTHOrO TpaHc¢op-

Puc. 4. JIBYXCEKIHOHHHIH

KapKac A HaMOTKH

ABYXTAKTHOT® TpaHCOOp-
Mmartepa

18

MaTopa HaMOTKYy Jyullle OCYIIecT-
BUTL Ha JIBYXCEKI'HOHHOM KapKace
(puc. 4). dToT THN HAMOTKH oGec-
neyusaeT GoJbIIYIO CHMMETPHUY-
HOCTbL OOMOTOK, a TaK¥ke YMeHb-
L1aeT OMacHOCTL MPo6OS MexAy
BUTKaMH. IIpm Takoit KOHCTDYK-
MM Ha KakIYyi0 MOJOBHHY KapkKa-
ca HaMaTHBAIOT [OJIOBHHY TNep-
BUYHOH M BTOPHYHOH OOMOTOK.
IMaactuna II-19 umeer pas-
mepn oxHa 4,6X1,7 cm. Ilojosu-
Ha Kapkaca (32 BBIYETOM TOJILIH-
HH TPeX KAapTOHHBIX lIeK—4,5 MM



M CBOGOAHBIX KpaeB noJiei—4 MM) MMeeT NOJe3HYI0 AJH-
Hy 18 mm. :
Onpenenum miomans ceueHusi, KOTOPY0 3aHMMaeTr B
CeKUHH IMOJIOBHHA MEPBHYHOH OGMOTKH:
9HCJIO BUTKOB B CJIOE

18 18

@, (c uson) — 0,19 — 95 BHTKOB;
YHCJIO CJI0EB B CEKIHHA
Wy 1750
z —_— '?5‘«/ 19-
95

BhicoTa Bceit HAMOTKH, CUHTAsA, YTO TOJNIIHHA MEKCJIOM-
HOH TNpPOKNamKd BHIOHDAaeTcs ONMHAKOBOH ¢ JgUaMETPOM
npoBOJa, paBHa:

0,19-19-2=16,9 mm.

[IpuHnMas TOMIUMHY TPOKJAIKH MeXAY O06MOTKamu
paBHywo 1,5 MM, HaXO4HUM NOJHYIO BBICOTY HAaMOTKH Mep-
BHYHON OOGMOTKH:

. 6,94+15=28,4 mm.

AHaJOrMYHHIM crnoco60OM HaXOOHMTCH MOJHAS BBLICOTA HA-
MOTKH BTODHYHOH OGMOTKH:
YHUCJIO BHTKOB B CJioe "

18 18 .
& (@ wson) — 1,05 — |7 BHTKOB;
YHUCJIO CJI0OeB B CEeKIHH
Wy 43 __
_2— - "7'\-’3.

17
Cuurasi MeXCJOHHYIO MPOKAAaAKYy TOMUHHOH B 0,3 MM

(zBa cJ0s1 JIAaKOTKAHU), ONpPeJeNHM TMOJHYIO BBHICOTY BTO-
pHYHOH OGMOTKH

3.1,054+4.0,3=4,4 unm.
[Tonnasa BeIicoTa HAMOTKH 06E€HX 0GMOTOK
44 484 =128 munm.
[Mosesnas BhICOTA OKHA (3a BBIYETOM TOJILHUHBEI THJb-
3sl — 1,6 ma)
17—1,5 = 15,5 unm.



OueBuiHO, YTO NMPH pa3MeUleHHH OGMOTOK ocTaercs
cBoGonHoe MecTo. [103TOMY B ueJsiX yBeqHUeHHS K.ILI.
TpaHc(OpMATOpa M yMEHbIUEHHs HAarpeBaHHsI ero OGMo-
TOK MOXHO YBEJHYHUTh AMAMETP NPOBOLA NEPBHYHOH 06-
MoTKH fo 0,2 mm.

Pacyer BbIXOmHBIX TpaHCGOPMATOPOB AJsi NMOAKMIOYEHHS
ABYX u Gosee rpoMKOrosopuTeJeii

B papuonio6HTeNbCKOH MpakTHKe HHOTAA BCTpedaercs
HeoOXOQMMOCTh pAacCUHTaTh BHIXOAHOH TpaHchopmaTop
/151 NOAKJ/IOYEHHsI ABYX H 6oJjiee TPOMKOTrOBOPHTEJNEN, MPH-
YyeM napameTpsl TPOMKOTOBODHTEJNEeH MOTYT GHITh pasJjuu-
HBl. B 3ToM ciiyyae Heo6xoaMMO uMeTb B TpaHchopmaTope
HEeCKOJILKO BTOPHYHEIX OGMOTOK.

Bce mpuBeneHHbIE CONPOTHBJAEHHS HAarpy3oKk pa6oTaloT
KaK napajjieJbHO BKJ/IOYEeHHBbIE, a TOJIHOe HX COTPOTHBJE-
HHe JOJ/DKHO PABHATBHCH CONDOTHBJEHHIO R,

CnenoBaTe/lbHO, OCHOBHOH 3ajaueil sBJSeTCS Ompefe-
Jenne kKo3(hduumentos TpaHcHoOpMaUHMH IS OTHEJbHREIX
Harpysok TakuMm o6pasoM, uTtoGbl MpH 3TOM B Ka)kjofi Ha-
rpy3ke BBHIfeJ]sJaCh COOTBETCTBYIOIIASl MOIIHOCTb, a 06-
1as NpHUBelleHHasi HArpy3Ka paBHsJach R! maHHOH JaMIH.

Cnenyer oroBopHTh 3apaHee, UTO OJHMM H3 OCHOBHHIX
yCNIOBHH TNpaBHJABHOCTH pacyera sIBJASIETCA COOTBETCTBHE
MOIIHOCTH OKOHEYHOIO0 KackKafa CYMMapHOH MOIIHOCTH
BCeX INOAKJIOUEHHBIX K 3TOMY KacCKajy rPOMKOrOBOpHTeJeM.

Pacuer TpaHchopmaTopa AJs HECKOJBKHX TPOMKOTOBO-
puTeNel HauHHAETCA C OMNpeJe]eHHs BEeJHYHHH NPUBEIEH-
HOrO CONPOTHBJIEHHUS] OTJEJbHO AJS Ka)KAOTO T'POMKOTOBO-
pureas no dopmy.Je:

Rl — Ra%ém , (15)
rne R!' — npuBeleHHOe CONMPOTHBJEHHE NAHHOH HArpy3KH;

R, — of1ee npuBeneHHOE CONPOTHBJeHHE (HAHBBINOA-

Hefillee 3HAaYeHHe) HJsA AAHHOH JaMIIH;

P — MOLHOCTh JAHHOH HarpY3KH;
Pogy— cyMMapHass MOLIHOCTb BCeX [POMKOTOBOpHTe-
JIeH.

3arem nopacuuThiBaloTcs KoadduuueHTH TpaHchopma-
MUK A/ Ka)XIOr0 TPOMKOTOBOPHTENS B OTHAE/JBHOCTH IO

dbopmyJe: _
n=1 . (16)
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Hanbwe pacyer NMpPOBOAHTCS B TOM K€ MOPSAKE H IO
TeM Xe (GopMmyJaM, YTO H B ABYX NPEABIAYLIIHX CAyYasiX.

[IpuBeneM B KayecTBe TMpuMepa pacyeT BLIXOJHOTO
TpaHchopvaTtopa, HarpyXeHHOTO TPEMs TPOMKOTOBOPHTE-
aamu: ST1-14 (P,=5 81; Ry =34 om); IT'1-9 (Py=
=1,0 67, R,»=>5,5 om) n 4T1-1 (P;=4 er, R,.=34 om),
naa pa6orel ¢ Jamno#t 6I13C (B kackame mpuMeHeHa OT-
puuaresbHas ob6paTtHas cBsdb). Jlamma 6I13C umeer cie-
nywoumue napaverps: R, =225 kom; R,=2,5 kom; Iy=
=54 ma (npu E,=350 ¢ u E,=250 6); P,.,=10 81; unx-
HeAs rpaHuyHas yacrora — 50 24, Ko3()GhHIHEHT YaCTOTHBIX
uckaxenui M, =1,41.

1. OnpenensieM NpHUBEJeHHbIE CONPOTHBJIEHHS:

PosuRa 10.2,5- 103

a) RM = B = s =5 Ko,
6) R" = P°6;§‘Ra = ]0'%5 10— 95 Kom;
2

) . 9,5 . 103 -
B) R — ﬂggg& — _lg__illlg. = 6,25 xox.
3

2. PaccuntniBaeM ko3dhduunent tpauchopmanuu:
a) m=) R =) m=00;
6) o=}/ B = Y/ 5525 = 0,016;

. Rus __ V 4 — =
B} Hy—= Fﬁ ) 695100 — 0,020.

3. OnpenensieM HHIYKTHBHOCTh NMEPBUYHOH OGMOTKH:
I - R 25108
8T on. fHVﬁﬁ__—l 6,28-50) 2 — 1

~8 2H.

[Ipn Hamuuum oTpuuaTeNbHOH OGpaTHOR CBA3M BEJHYH-
HY HHIYKTHBHOCTH MOKHO YMEHBIUIHTb NPHO/JIU3HTEIbHO B
ABa pasa, T. e.

L,=5 en.

4. C nomouwkio Tabda. 2, yunteiBas ¢popmyay (4), BeiGu-
paeM cepiaeuHuk u3 miaactun UI-25. Tas HEx Q.=6,2 cm,
Qo==15 cm.
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5. Uxcao BHUTKOB NEPBUUHOH OGMOTKH:

__ABL,0y __ 45-5-54
1= = TRe =2000 BHTKOB.

6. Uuc/10 BUTKOB BTOPHYHBIX OGMOTOK:
a) Wi=n,.W,=0,029.2000 = 58 BHTKOB;
6) Wy =n, W;==0,16 -200 =32 Burka;
B) Wiy=n; W,=0,025-2000 = 50 BHTKOB.
7. IuaMeTp mnpoBoja MEPBUUHON OGMOTKH:
d, —=0,025VT,=0.025)/5+=0.18.
8. Huamerp npoaonors BTOPHYHEBIX 06M0T0K°

a) d,=08d, — Vn =0,8.0,18 - O == 0,83 sun;
1
6) d,,=0,8 d; V__O8 0,18 - (ﬁ— = 0,62 wun;
1
B) d3 =0,8 dl_i/-—-n—g =0,8.0,18 - 5,1_6:0’9 MM,
9. BesnnmuuHa BO3JyIIHOTO 3a3opa:
Iy = 81’.5/11185 = 230.01'0?1 ~0,14 um, 1[,= 951% MAM.

Janee, kak ¥ 0OBIUHO, CjeqyeT IPOBEDHTh pa3Melile-
HUe OGMOTOK B OKHE CepJIedHHKA.

INepecyer uyuCila BHTKOB BTOPHYHOH oOMoTkH. MHorna
pagHosoGUTe b HMeeT TOTOBBIH TpaHchOpMaTOp, NPHTOL-
HBIH /IS MCIOJIb30BaHHSI C BHIOPAHHOH OKOHEYHOH JiaMmIoii,
HO pAaCCYHTAHHBIA Ha TONKJIOUEHHe TPOMKOTOBOPHTE/ST C
JPYTHM CONPOTHBJIEHHEM 3BYKOBOH KaTYIIKH, UYeM TOT, KO-
TOPHIX Y Hero ecTb. B 9TOM ciayyae HeT HEOOGXOTUMOCTH Iie-
peMaThlBaTh NepBHUHYl0 OO6MOTKY TpaHcthopmaropa. [lo-
CTATOYHO H3MeHHTb Ko3GhGhHIHeHT TpaHCHOPMALKH, YMEHb-
1asi UJH yBeJHYMBasi B 3aBHCHMMOCTH OT MNAHHBIX TPHMe-
HSIEMOTO TPOMKOI'OBOPHTEJNS YHCJO BUTKOB BTOPHUHOH 06-
MOTKH.

Onpenesutb HEOOXONHMOE YHCJIO BUTKOB BTOPHYHOH 06-
MOTKH 1 MOXKHO mo (opmy.e:
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Hn—_==n A
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rae ng— KOJHYECTBO BHUTKOB BTOPHYHOH OOMOTKH, HMeEB-
uiefics Ha TpaHchopmarope;

Ry — comporuBieHne 3BYKOBO# KaTYIIKH TPOMKOTOBO-
puTess, Ha KoTopoe OBLI paccuuTaH mpaHchop-
MaTop;

R, — comporuB/ieHHe 3BYKOBOH KaTYIIKH HMEIOLIEro-

€ T'POMKOTOBOPHTEJIS.

B rta6s. 5 nmpuBenenn Ko3GhGHIHEHTH, Ha KOTOpble He-
06XOMUMO YMHOXKHTbH HMeIOIIeecsl YHCJI0 BHTKOB BTOPHUHOH
o6MOTKH TpaHchopMaTopa, 4TOGH MOJYUHTh HeoOGXOLHMOe
YHCJI0 BHTKOB [IJISl TPOMKOBODHTENSI C APYTHM COMPOTHBJIE-
HHEM 3BYKOBOH KaTYILKH.

IMospsylorcst Tabi. 5 c/eayomuM 06pa3oM: MyCTb HMeeT-
ca tpaHchopMaTop, BropuyHas oOMOTKA KOTOPOTO HMe-
er 52 BMTKA M pacCuMTaHa [Js HArpys3ku 4 om, a HeoGXo-
IUMO TiepeMoTarh ee mJs Harpysxku 10 om.

B ra6uuue cimeBa HaxXOAMM CTPOYKY, COOTBETCTBYIOHLYIO
Harpy3ke 4 om, u crojbell, COOTBETCTBYIOLIHH Harpyske
10 om. Ha nepeceueHNMH yKa3aHHBIX CTPOKH H CTOJGIA HAXO-
num yucsao 1,57, Ha KOTOpoe HYXKHO YMHOXHTh UHCJO BHUT-
KOB BTOPHYHOH OOGMOTKH, YTOOBl MOJYUHTb UYHCJIO BHUT-
KOB, COOTBETCTBYIOIIEEe CONMPOTHBJEHHIO T'POMKOTOBOPUTE/]A
10 om, T. €.

52- 1,57 = 82 Butka.

OueBHIOHO, YTO IJ5 TPOMKOTOBODHTENA C COMPOTHBJIE-
HHeM 3BYKOBO# KartymkH 10 om kK umeromumcs B Tpanchop-
MaTtope 52 BHTKaM HYKHO moMmoraTh eule 30 BHTKOB.

Ta6auya 1
» Tun naMnu
.:p"doe oITIIT | 6IT1IT |6IT1411|6I13C| 6I16C {6P6C(30ITIC | 6119 | C64 |6HTC
QM”&?DQ

12—
Fontana e | —24| 63 | 6:3]63| 63 [63] 30 |63]6.1 93

Tok uakana, [0,12—

a —0,06| 05 }0,76(0,9( 045 0,7} 0,3 0,651,008
Ha;lrfoﬁ;;?ll: ¢ 90 250 | 250 35_0_ 250 [250| 110 {300 | 250 2_59
Hanpsaxenne
3KpaHHUpYO-

wed cetkn. s | 90 | 250 | 250 | 250| 250 250| 110 | 156 — | —




Oxonuatue Tabauyor |

Tan JaMnu
apa -

TRl T~

2111n

6I1111

6111411

6T13C

6T16C

6P6C

coric

6119

C64

6H7C

Tok awnona,
Ma

9,5

44

45

34

70

30

Tok skpa-
HUpYloUie
CeTKH, Ma

12

7,1

4,5

6,5

12

6,5

60

Hanpsixenne
yIpasJI.
CEeTKH, 8

KpyTtusua
xapaxiepus
CTHKH. mafs

ConpoTtus-
JeHHE Ha-
TPY3KH, Kom

Brixongnas
MOILHOCTb,
8T

Kosdduun-
€HT HeJH-
HEeWHBIX HC-
KaxeHH#, %

Buytpennee
conporusae-

HHE, Kom

—12,6

—14

—12,5

—16

—7,5

2,0

4,9

6,0

4,1

2,5

10

1,7

10

5,2

1,8

10

5,25

2,5

0,21

3,8

4,5

6,5

4,5

3,1

2,4

3,2

14

6,5

10

8,5

3,5

120*

42,5

20

22,5

50

80

130

0,8

1%+

* Ilpu HanpsKeHHu Ha aHOAe
60 8 (craruueckufi pexkuM).

3KpaHupYolel cerKe paBHOM

*%*AHON M CeTka MEPBOTO TPHONA COENHHEHH COOTBETCTBEHHO

aHOIOM H CeTKOH BTOPOro TpHoOAA.
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Tabauyg 2

11-20
Tun yKO-
Hi-11 i-15 1i-19 po- 11-25 | 1L-30
cepleyHHKA YyeH-
HBIH
a, cM L,1|1,1]1,5(1,5(/1,91,9]2,0]2,0]25| 2,5{3,0/3,0
8, CM 1 2 11,513,0] 2 4 121425 5 (3|6
c, CM 1,15]1,15/1,3511,35{ 1,7 | 1,7] 1 | 1 | 2,5 2,5|1,5|1,5
h, cm 34(34/24|24/46(46(3|3|6| 6 {45(4,5
Q., cm? 1,1 [2,2(225|45]|38 (7548 62/12,5/ 9 |18
Qo, cM? 3,913,934 {3,24/78|78|3|3|15| 15 |6,7/6,7
QcQo, cmt 4,318,6|7,3[14,6/29,6]59,2[12/24|94|188 |61 (122
lo, cm 6 9 |10 | 13|13 |17 {13|17|17]| 22 (18|24
le, Cr 10 10|11 |11 |15 |15|12|12/20] 20 [18]18
v, cMd 11 | 22|25 |50 |57 (1444896 125250 |162(324
¢ nomMa-
riuuuBa-| 0,2 10,410,361 0,71 1,5| 3 106(1,2/ 5|10 3| 6
HHEM
Moum-
HOCTb.
em
6e3 mon-
margnuu-| 0,8 [ 1,6 1 2175|156 )1,5/ 3 35| 70 {10(20
BaHHUA

MMpumeuanue MomnoetH TpaHchOpPMaTOPOB YKa3aHH OpHEH-
THPOBOYHO MJisl yCHJAHTeseH, paboOTAOIUMX Ha meHTojax Ge3 oOTpHua-
TeJbHOH O6GPaTHOH CBs3H.

4 3ak. 216
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Ta6auya 3

IMepsuunas 6- |Bropuunas
A% MOTKa obmorka | Tunm BH- | &
Tun 33 R l - XOLHOH =
0o ac ac o
rpanchopmaropa |EE| 28 |§5./28 §% g
2E §E Z2% S 2 =23 | ramnu E_
Sz "& |gg |"A E& =
1 2 3 4 5 6 7 8
OT npHeMHHKa
. .Tyna“|3,2| 2500 |n3J10,09 GO (BI0,55( 2201
. LIyu“2,5/ 2360 |19J0,12| 28 |1M310,6 | 2IT1I1
. JMckpa“| —| 3500 |mDJ0.1 | 80|m9J0,51| 211
» ,Hckpa-53¢|—| 2650 |m9J0,1 | 75|n9d0,51 201M | 1
. ,2Jdopoxumii“[1,0] 3550 (19J0,12| 60 [9.J0,51) 21111
” ,Tanaun-B2¢3,5| 4800 |MDL0,15] &3|N3J0,68] 2M2I1 | 2
- ,Ponnna“| — |22002|n3J10,1 | 33(M9J10,8 |2XK2M X 3| 3
» ,Ponnna-52¢(2,112200<2/11340,1 | 50|119.J0,64| 211111 <3| 4
» ,Mocksuu-B“| —| 3000 |11940,1 | 603J0,64| 6116 5
y ,AP3-49412,5| 2200 |19J0 12| 87 {119.10,59| 30I11C | 6
. ,AP3-54¢|12,5 2500 |19J0,12| 81|M910,41| 616
» ,Pexopn“|2,2| 1800 |MBJ0,12{ 85|M310,55| 25M1C | 7
» ,Pexopn-53¢|2,9| 2800 |l13J0,12| 90|n3J0,41| 6I16
” «Camor“[5,0| 4000 |I9J0,13] 86 |19J10.6 696
R ,duunpo-52¢13,8 | 2530 |M9J0,11} 71(N3J0,69] 6I16
» ,B3® M-557¢«| —| 3200 |[19.i0,13! 66 {[13]0,7 696
» ,B3® M-697¢| —| 2000 |19.40,12| 55 |N3J10,8 6116
R ,Muuck“| —| 3000 |11910,12| 70 {03J0,8 6116
, ,Pura-6«(3,8] 2800 |M9J0,15{ 70 |M19.J0,64| 616
, »Jnenponerposck“| 4 | 2530 [[19J0,12{ 70|M310,69; 6013
. ,bantuka“| —| 2150 |11940,15 58|19.10,8 6116
, ,bantnka-M254¢| —| 2650 |[19J0,12!44.5/11310 8 6116 8
» ,3Be3na-54¢| —| 2600 |M3.10,23| 61|0911,0 | 6mim | 9
Ot npueMHHKa
,BA®-Axkopn*|—| 2650 |M3.10,12| 45|1910,8 | 6I16 8£
. ,HeBa-52¢|6,0| 2600 |M91i/,23| 81|1911,0 6013 10
, ,OKTa6pb*[5,5!1200%2119.10,15| 38 |18J1,35| 61162 | 11
” ,Pura-T-689¢| — | 2500 ([MJ0,18}|200 |[19]10,64| 6J16
” ,Pura-10+(6,0{1200< 2(119.10,15/96  |119.10,44] 6I16x2 | 12
X2
» . Muuck-554| — [1700 < 2|113J0,12| 120 {19J10,74| 61162 | 13
. © JlarBus“| — |1100x2(1910,17| 115 |1310,7 | 6M13x2 | 14
R »Mup«[8,5/1000%2([19J10 18| 42|N3J1,25| 6I13%2 | 15
» ~Mup M-154¢8,5(1250< 2{11310,15| 40 |[1311,25| 616X 2 51?6
R ,Benapycn*(8,2(1700<2|11910,12| 105 |[1910,72| 6I13x2 Bl:137
Panuona ,Ypax-47¢|—| 2700 |13J0,15( 50 |19J10,69] 6P6 |
» ,bafikan“| —1 2600 |113J10,12| 64 |19J0,51] 6M114I1 [15,B
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Okonuarnue Tabauysr 3

1 2] 3 |4 || 6 7 |8
Papgunona SJII0KC
HY 1p-p| 5 {1140:x2{013.10,15|70+|11310,38 12
+70 6ri4mx2
BY rtp-p|l1,0| 2000 ([310,12| 35 |HDJ10,51 15,Bb
OT aBTOMOGHIABHOIO
npueMHuka A-8 — | 2000 |[I3J0,15/444 |0910,59] 6IT1I1 | 18
+1

[IpuMeuaHHs:

1. MMeercss monoJHHTeNbHasi 0OMOTKa, HacuuTbiBaoomias 700 BHT-
ko nposoma I13JF O,1.

2. TpancdopmaTop paccuHTaH NOA IPOMKOrOBODHTEJb C CONpPOTHB-
JIeHHeM 3BYKOBOH KaTywWKH 2,5 oM.

3. TpanchopMaTop paccuHTaH NOX TPOMKOTOBOPHTEJNb C  COMpPO-
THBJIEHHEM 3BYKOBOH KaTYIIKH 3 oxm.

4. Umeerca ponosHuTesIbHasi OGMOTKAa [Ji1 BHEWIHEro TPOMKOro-
BopH1ess, HacyuThiBawoiias 1200 ButkoB mposoma IIDJI O,1.

5. TpaHchopMaTop B nepBHYHON OGMOTKe HMeer OTBoi or 150-ro
BHTKa.

6. TpaHcdopmatop B nepBHuHON o6MOTKe HMeer oTBojA oT 200-ro
BHTKa.

7. TpaHcopMaTOp HMMeeT IOMOJHMTENLHYI0O OGMOTKY AJs BHeIUHe-
r0 TpOMKOroBOpHTENs, HacuuThBawowmyw 1500 BuTKOB mnpoBoga IIDJI
0,1. Cepneynuk TpaHchopmaTopa. co6paH B CTHIK H HMEET 3a30p
0,12 mm.

8. VmeroTcsi ABe AONOMHUTENbHEIE OGMOTKH:

1) o6MOTKa BHeIUHEro rpOMKOrosopHresis — 650 BHTKOB NpoBoxa
I12J1 0,12; :

2) o6MoTtka o6partHO# cBsisH — 3 BHTKa nposoga I1DJI 0,8 mm.

9. A) TpaHcdopmaTop paccuuraH Ha [Ba FPOMKOTOBODHTENSI C CO-

MPOTHBJIEHHAMH 3BYKOBHIX KaTywek 3,4 om.
' B) Hmeercs aononHHTenbHass OGMOTKA HAJMS BHEIIHErO TPOMKO:
roBopHuTens, HacuuthiBaiomas 1040 suTKOB nposoma I[13J1 0,1.

10. TpaHncdhopmaTop paccumtaH mox rpoMkorosoputess S8 ¢
CONPOTHBJIEHHEM 3BYKOBOH KaTywkH 3,4 ox.

11. ViMeerca nonojHHTenbHast o6MOTKAa AJifi BHELIHETO TPOMKOro-
BOpHTE/IA M 06paTHO# cBfA3H, HacuuThiBamomas 400--5 BHTKOB mNpoOBO-
na I13J1 0,156 mm.

12. TpaHncdopmaTop HMeeT [Be NMapa/UIeNbHO BKJIOUEHHBIE BTOPHY-
Hble OGMOTKH.

13. A) Hmeercs gomosHHTeNbLHAass O6MOTKA [JIsi BHELIHErO IPOMKO-
roBopurens — 625 ButkoB nposoma IIDJI 0,12 mm.

B) 3BykoBbie KAaTywIKH TPOMKOrOBOpHTEJeH BKJIOUEHE mocJe-
JIOBATEJbHO.

14. MiMeercs monoaHuTenbHas 06MOTKa o6paTHOf cBsiam B 100 BHT-
KoB npoeoga IIdJI 0,17 mm.

15. A) Vimeercs nonoaHuTenbHas OOGMOTKA .JIsi BHELIHErO T'POM-
koroBoputenss — 490 ButkoB nposoda IIDJI 0,1 mm.
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bB) TpanchopmaTtop pacCuMTan Ha [gBa T'POMKOTOBOPHTE/IA, 3BY-
KOBBle KAaTyLUKH KOTOPBIX BKJIGYEHBl NapajiieNbHo.

16. ViMeerca pononnuTenbHass O6MOTKa AJSl NOAK/IIOUEHUs BHell-
Hero rpomkoroBopuresns B 420 ButkoB mposoga [IdJI 0,1.

17. TpaHcdopMmarop HMeeT HONOJHHTENbHYIO OGMOTKY HJjs mnof-
gnlxgqeﬂua BHellIHero rpoMKoroBopHuTesis B 550 BuTkoB nposoga I[13J]
,12.

Blghgpaﬂccpopmarop paccyHTaH Ha MNOAKJIOYEHHE TIPOMKOrOBOpHTe-
as .

Tabauya 4
3ByKOBas Ka- Karymka nogn-
TylIKa MarHHuMBaHHs
213 503
Tun rpomkoro- g = § E o §, E .
8| B = o = = o | =
BOPHTENS gl E 5 E g | =
S|} = |2 B e | E]s
m 1) B S [ o)
Algl 2 (2] s | £ |&|f
o | Q © = 2] < =] o
2|5 = S| F X S e
1 213 4 5 6 7 819
OT npuemMruka C noCTOSIHHBIM
" .Tyna“| —| 63|[13J1 0,15;4,0 MarHHTOM
. Jlyudl—1| 45 —  0,16i2,8 To xe
» SAckpa“l—1 60| — 0,16/3,25 » R
. ,Uckpa-53¢/0,5 56| — 0,12'5,5 , .
» ,Ponuna-52¢| 3 | 52| — 0,18(3,0 » »
. »Typucr“{0,1| 50| — 0,14(3,0 ” .
» .Mocksuuy-B*|1,0, 61 — 0,18!2,8 » R
» JAP3-49«{1,5| t 0| — 0,16/3,25 » R
» »AP3-54¢/1,0, 60| — 0,16/3,25 » »
R ,Pekopn-53“{ — | 63| — 0,12/5,6 R Y
» LCaxor“[ — | —| — — 12,0 120000 [[1D 0,18|1450
» , QHunpo-52¢«| — | 60,1T13J1 0,16|3,25| C nocTosin. MarHUTOM
R ,B3® M-557¢| —| 23|12 0,22{2,0 | 11000 (11> 0,18] 900 1
» »,BI® M-697¢ | —| 53|[13J1 0,2 {2,4 | 4500 |T12J1 0,15| 520| 2
” ,PHra-64| —| 59| — 0,2 |2,65| C nocTosH. MarHHTOM
» .baky*|—| 68/ — 0,2 |3,0 To we
R ,barruka“| —| 50| — 0,2 (2,4 | 4500 [[13J1 0,15] £20]{ 3
. sDantTnka-M254¢|—| 49| — 0,23|1,6
» ,Pura-T-689¢«| — | 83| — 0,15/ 12|11000 |T13J1 0,23| 870
» ,Pura-104 — |120| — 0,17| 12| C nocTosiH. MarHUTOM
» ,Murck-55¢}3,0; 64| — 0,18|3,3 To Ke
» ,,Jla}‘v?na“ 10115 — 0,18] 8| 7900 |I13J1 0,35] 245/ 4
» »Mup“
1. 8I'0-2 8,0| 75| — 0,25/2,8
2. 3rxa-2 3,0] 62 — 0,18!3,4




Oxonuanue Tabauyor 4

—_—

1 23] 4+ |s| 6| 7 [8]9

Panuona ,Mup*
.Mup M-154¢ 4,0 63; — 0,18]3,4 | C nocTosiH. MarHUTOM
Paguona ,Ypan-47¢/—| 65 — 0,2 (3,0 To we

» - LJloke* | 5

» s5rn14/5,0 62 — 0,18(3,4

» 1rn9|1,0 63| — 0,12|5,5

» ,baiikan“|1,0| 63 — 0,12/56

. 0,5r42/0,5! 63 — 0,12(5,5

» 2r3|2,0| 62 — 0,16/3,4

» 4r]Q14,0; 62| — 0,16/34 ‘

lMpumeuaHus:
1. Meercs antudonHasi KaTymwika — 22 BHTKa nposoja IID 0,8.

2. Umeercsi anrudonHas kKatymka — 23 BHTKAa nposoga IID 08.

3. NImeercs aHTHdoHHAs KaTyumika — 28 BuTKOB nposoma [19JI 0,8.
4. VImeercsi anTudoHHas Karywka — 28,5 Butka nposoma I1DJI 0,64.
5. B npuemMHHKe HMEIOTCS JBa OJHHAKOBBIX TPOMKOTOBOPHTEJIS.

6. B TpetbeM cTON6UE yKa3aHB CONMPOTHBJIEHHS 3BYKOBHIX KaTyluex
IPOMKOTOBOPHTEJIEH /11 MOCTOSHHOrO TOKa. B pacuernnie ¢GopmyJinl
MOJCTABJAIOTCA MHble 3HAYeHHS CONPOTHBIICHHH, MNONYYaOLIHECH MpH
YMHOXKEHHH Ta6JIHYHOH BeAHUMHB Ha KO3dduument 1,25.

Tabauya 5

TpeGyetcsa
Harpysutb Ha

B 1,6 om|2,5 om{4,0 om|8,0 om|10,0 om
TODHYHAsA

06MOTKa paccuH-
TaHa AJS HarpysKH

1,5 om I o | 1,3 1,63 | 2,31 | 2,58
2,56 om 0,77 | 1,0 1,27 | 1,8 |20
4,0 om 061 {079 | 1,0 | 1,42 | 1,57
8,0 om 0,42 10,5 | 0,71 | 1,0 | 1,12

10,0 on 039 (05 |063 (09 |10




KAK NMOJIb30BATbCSI XAPAKTEPUCTHKAMH
QJIEKTPOHHBIX JIAMII

3. BopHosoaoko8

XapaKTepuCTHKAMH 5JEKTPOHHEIX JaMIl HAa3kIBalOTCS
rpadHKH 3aBHCHMOCTeH TOKOB 3JIEKTPONOB JaMIn (0GBIYHO
TOKa aHOJAa, SKPAaHHOH H YIpaBJsiolleffi CETOK) OT IpHJIO-
JKEHHOTO K HHM HAaNpSIKeHHSs.

Jnst Toro 4To6HI' CHSATH XapaKTepHCTHKY Ipocrefimei
AJIEKTPOHHOM JIaMIIBl — JAHOJa, HYKHO H3MEHSATh HaIpsxKe-
HHe Ha ero aHoJe 10 OTHOLIEHUIO K KaTOLYy H OJHOBDEMeH-

Ja,»m
@(’ ) 50
)‘7; L+ 4
7y " = /
(74 ﬁ, :_-;:- 0 /
20
/
Puc. 1 10 /
0

0z 30,8

Puc. 2

HO U3MepATh dHOOHBIH TOK. [Js 3T0r0 MOXKHO co6parth yc-
TaHOBKY, cXxeMa KOTOpOH moka3aHa Ha puc. 1 (uemu Haka-
Jla IJIS YUpOILeHHs He IoKas3aHbl). XapakTepUCTHKAa ONHO-
ro npuona 6X6C mokasana na puc. 2. [lonb3ysice ero, MOX-
HO y3HaTh, KAKOH TOK IIOTEYeT yepe3 OHON, €CJH K HEMY
NpPUJIOXKHTL KaKoe-THGO HallpsKeHHe, HJH Kakoe Hamps-
JKeHHe HYXKHO NMPHJIOKHTb MEXKJIy aHOAOM H KaTOJOM, UYTO-
6Bl TOK NOCTHT onpepneneHHofi BenuuuHHL. I[TockosbKy nuon
HMeeT TOJbKO HABa 3JIEKTPOJA, HaNpsKeHHe H TOK MEeXIY
KOTQPHRIMH 3aBHCAT APYT OT APYTa, TO MOJYy4yaeTcs BCEro of-
Ha 3aBHCHMOCTb AHOJHOT'O TOKa OT AaHOJHOI'O HampsiKe-
HUS TIpH YCJADBHH, 4TO HanpsiXKeHHe HakaJja ocraercd Io-
CTOSIHHEIM.
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Ha puc, 3 nokasana cxemMa yCTaHOBKY HJSI CHSATHA Xa-
PaKTEepPUCTHK TPHOAAa — 3aBHCHMOCTEH AHOOHOrO TOKa OT
Hanpsi)KeHWA Ha ero aHoze d cetke. [lpu usMepennn omnpene-
JSIeTCsT 3aBHCHMOCTb aHOJHOT'O TOKAa OT HampsikKeHUs Ha
aHole NMpH PAa3/JHYHEIX HEH3MEHHBIX HAIPSIKEHHSIX Ha Y-
paBasiouieft cerke. IIpu aTom nosyuaercs nesas cepus
kpuBnix. Ha rpaduke okoso Kaxaoll KpHBOH yKasblBaercs
TO HamnpsixKeHHe Ha yNpaBjsolleil ceTke, IPH KOTOPOM 3Ta
KpHBasi CHHMaJjach. TaKHe XapaKTeDHCTHKH Ha3blBAaIOTCS
aHONHEIMH XapaKTePHCTHKAMH.

JlJis1 MEHTONOB M TETPONOB AHOAHEIE XapaKTePHCTHKH
CHHMAIOT NPH PAa3/MUYHBIX HEH3MEHEeHHEIX HaINpPSKEHHSX Ha
3KpadHoii u ynpasJaswouleii cerkax. CxeMa YCTAaHOBKH st
CHATHS AHONHBIX XapaKTePHCTHK 3THX JIaMIl MOKa3aHa Ha
puc. 4. JIns TPHOJOB, TETPOLOB H IEHTOJOB MOXKHO TaKxkKe
NOJIYYUTh 3aBHCHMOCTh I, OT HampsXKeHHs1 Ha YyNpaBJsio-
me# cetke U, TNpH MOCTOSIHHOM aHOLHOM HanpsikeHHH U,,
TaKk Ha3bIBaeMBIe CeTOYHble Xxapakrepucruku [lomoGHasn
XapaKTepucTHKa 1/ ofHoro Tpuoxa Jamnu 6HIC npuse-

Jz
1 -
U R
= 2%, Y &,
T
Puc. 4
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neHa Ha puc. 5,a. Eciu CHATb, aHOXHBIE XapaKTePHUCTHKH,
CeTOYHble MOXKHO INOCTPOUTH rpadHuecKH U HaA060pOT.
[TpuMeprr TaKMX NOCTPOEHHIT MOKAa3aHbl HA puc. 5,0 u 6.
Ecnu MBI HMeeM aHOfHble XapaKTEeDHCTHKH M XOTHM IIO-
CTPOHTb CETOYHYIO XapAKTEDHCTHKY MJsI KaKoro-iu6o Ha-
npsixKeHHs1 Ha aHode, Haupumep 350 g, TO NJs 3TOTO HYXK-
HO NIPOBECTH BEPTHKAJbHYIO HPsIMyl0 H3 ToukH 350 8 Ha
OCH HamnpsixkeHHH rpacduka aHONHBIX XapaKTepucTuk, B
TOYKaX INepeceueHHsl ITOH NpsSMOH C KPUBBIMM AHOIHBIX
xapakrepucruk pasa U, =—I1, —2, —3... Bosbr (TOukH I,
2, 3, 4, 5 Ha puc. 5,6) MBI MOJNyYUM 3HAYEHHE TOKOB AHO-
Ja npu HampskeHud Ha aHome U, =350 s, T.e. Touku I’, 27,
3, 4/, 5 Ha ceTOYHOH XapaKTepUCTHKe aHOXHOIO TOKA TPHUO-
na (puc. 5,a). ITpuMep mocTpoeHust aHOXHOM XapaKTePHCTH-
ku g5 U, =1 6 mokasaH Ha 3THX e PHCyHKaXx.
PaccMoTpeHHBIe BHIIIE XapAaKTEPUCTHKH HA3BIBAIOTCS
CTaTHYECKMMH, TaK Kak Jo6as M3 HUX OTpPaXKaeT 3aBHCH-
MOCTb aHOIHOTO TOKa TOJIbKO OT OJTHOI MepeMeHHOH BeJHYH-
Hbl (160 ot U, au6o or U,). Onuako npu paGoTe JaMmbl
BCe TOKH H HANpsKeHHS H3MEHSIOTCS OfHOBpeMeHHo. Tax,
"HanpuMep, ecau onuH Tpuon Jgamne 6HIC paGoraer B ycu-
aurene HY na conporusnenusx (puc.6), To usaMmeHenue Ha-
MPSKEHUS] MEXIY YIPaBJASIOUIEH CeTKOH U KaTOROM IpHUBe-
IeT K U3MeHeHHI0 aHOJHOTO TOKa, YTO, B CBOIO OYepelb, BHI30-
BeT H3MeHeHHe - HaNpsiKeHUsI MeXIY aHOILOM U KaTOLOM JiaM-
Bl BCJIEACTBHE H3MEHEHHUs NMaJeHHs HaNpsKeHHsS Ha COmpo-
THBJIEHHH aHOIHOW~ Harpy3ku R,. Ecau, uaMeHss nanps-
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KeHue Mex/]y CeTKOi M KaTo-
JAOM JIaMIBl 3TOTO YCHJIMTEJIs,
MU3MEpSATh HaNpSXKEHHe MeXK-
Iy aHONOM H KaToaoMm, TO
MBbl TOJIYYUM TaK HasbBae-
MYIO JAMHaMHUYECKYI0 CeTod-
HYI0 XapakTepPUCTHKy s
JNAHHOTO CONPOTHBJeHHS R,
H TOCTOSIHHOTO HANDSIKEeHHS
HCTOYHHMKA nuTaHus Ej.
Takasgs xapakTepucTHKa
g R, =50000 omu Eg =
=400 8 TPOXOAHT Yepes TOUKHU
1'2,3,4,5 puc. 7,a. Oxa-

Puc. 6

3BIBAETCH, YTO IMHAMHYecKass XapaKTeDHCTHKa la rpaduke
AHOJAHBIX XapakTepucTuk (puc. 7,6) fABjIAeTCA NPSAMOH JH-
HHeH, KOTOpas nepecekaer OChb HampsKeHHs B TOYKe, COOT-
BeTcTBylollell Hanpsixkenuio Eg (Touka 5, B JaHHOM CJay-

gae 400 8).

Koopaunatel /10Goii Touku 3TOH NPSAMOH MOMKHO orfpe-

HOCJUTh U3 BhlpAaxKEeHUA

I,=

Tak, nisa U,=0 6 Mpl nosiyuum

I, =

_ Es— U,
R, °

6
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T. €. B HalWeM cJjyudae

4008 _
a—m—0,00S a =238 ma.

Uepes 3TH IBe TOUKH ¥ IpOBeJeHa AaHHAA [HHAMHYE-
CKasi XapaKTepHCTHKa.

IIpoBenss TUHAMHYECKYIO XapaKTePHUCTHKY, JIETKO OIpe-
JleJINTh, KaKOH TOK M KaKoe HampsikeHHe Ha aHole Oyler
HMEeTb JaMIla NpPH KaKoM-JuOO HANDSKEHHUH Ha YIpaBJIsio-
wei cetke. Tax, gaa U, =—2 s MB mnosyuaem u3
puc. 7,6: I, = 2,7 ma; U, =270 6. IToab3ysich DHHAMHYE-
CKOH XapakTepHCTHKOM, JIerko C JOCTaTOYHOH MAJsi paauo-
JI06HTe/Is1 TOYHOCThIO OmpeLeuTh K03(DQUUHEHT yCHIeHHS

ycusuTess Ha cpenuux yacrorax K, npu Uy =—2 s.
Jas storo mo puc. 7,6 ompenesisieM aHOIHbIE HampsixkKe-
nua ana U, = —1 6 u U, = —3 8, KoTOpHE pPaBHH CO-

orBercTBeHHO 227 u 304 6. [Ipu u3MeHeHUH HANPSIKEHHS HA
yIpaBJOIlell ceTKe Ha 2 8 aHOIHOE HANpPSIKEHHE H3Me-
Husoch Ha 304 — 227 =77 s, oTkyna
77
K,= 5= 38,5.

HHorpa Ha rpadukax aHONHBIX XapaKTEePHCTHK H306pa-
JKAIOT ellle KPUBYI0 MAaKCHMAaJjbHO AOMYCTHMOH MOIIHOCTH,
paccenBaeMoi Ha aHoume (puc. 7,a U O, NyHKTHpHAsT KpH-
Bas). [luHaMuyeckass xapakTepUCTHKA JIaMIBl JOJIKHA MPO-
XOIUTh HHXKe 3TOH KpUBOH, TAaK KaK B IPOTHBHOM cJyuae
NpH HEKOTOPHIX peXKMMax aHOH MoxeT meperperhbcs. [Tosb-
3ydCh CTATHYECKMMH XapaKTEePHUCTHKAMH, MOXKHO OTpejc-
JMTh TlapaMeTpHl JaMIbl: KPyTH3HY S, M0Ka3blBaioIlyio,
Ha CKOJIbKO MHJ/IIHaMIIEp M3MEHUTCH aHONHBIH TOK MPHU H3-
MEeHeHHUH HAmpsKeHUsI Ha YNpaBJAOlledl ceTKe Ha OIHMH
BOJIBT ¥ TOCTOSIHHOM HalpSI)KEHWH Ha aHome, BHYTPeHHee
CONPOTHBJEHHE R;, paBHOE OTHOIIEHHIO NMpHUpAallleHus aHOI-
HOT'O HANpPSXKEHHS] K COOTBETCTBYIOLIEMY NPUPAILEHHIO aHOM-
HOTO TOK4, H CTaTHYECKUH KO3 (DHUIUEHT YyCHJIEHHS M, IIO-
Ka3bIBaIOUIMi, BO CKOJNIbKO pa3 GoJsiblle BJAUSET HAa U3MeHe-
HHe AaHOAHOrO TOKA H3MEHEHHe CETOYHOTO HaIpsKeHHS IO
CPaBHEHHIO C M3MeHeHHeM HaNpsIKeHHs Ha aHoJe.

OmnpenesuM BCe 3TH BEJHYMHBI C JOCTAaTOYHOH AJs pa-
JIUOJIOGHTENS] TOYHOCTBIO, HOMOJB3YS IJIsi NMpUMepa aHOH-
HbIe ¥ CeTOYHble xapakTtepuctHku Jamnel 6HOC (puc. 8,a
u 6). Ilycte paGouas Ttouka Uy =—286; [,=23 ma;
U,=250 e (na puc. 8,0—rouka I, ma puc, 8,6—tou-
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ka 1) Pewmnm 31y 3anauy, noJb3ysice aHOZHBIMH XapakKre-
pucrukamu. Ins storo u3 paGouelr ToukM I mpoBemeMm
BEPTHKAJIbHYIO H TOPH3OHTAJNBHYIO JIMHHH [0 NePECceyeHHs C
aHOMHOM XapaxTepucTukoit aasa U= —1 & (Touku 2 u 3).
Ins Toro 4ToGel HAHTH 3HAYeHHe S, HYXKHO pas3neJaUThb
Pa3HOCTb aHOIHHIX TOKOB JaMnbl 114 Touek 2 (/. =4,1 ua)
a 1 (I, =23 ma) Ha cooTBeTCTByIOLlee NpPHpAIIEHHE Ce-
TOYHOro HamnpsixkeHUs (B HaueM ciayyae pasHoe ] 8), T. e.

S— 4,1 Mal—;?,3 Ma 1,8 na/s.

Urto6hl HaliTH 3HaueHHe W, HYXKHO pas3gelJuTh pas-
HOCTb AHOJIHHIX HanpsixkeHuit anasg Touek 3 (U, =175 8) u
I (U, =250 8) Ha COOTBETCTBYIOLIYI0 pAa3HOCTb Hamps-
JKeHHH Ha ynpasasiolllelt ceTKe, B Halllem cjydae | g, T. e.

250 8 — 175 8
p=—— 5 =75

Ins onpenenenus R; HyXHo uepe3 paGouyio Touky I
IIPOBECTH KacaTejbHYI0 K aHONHOM XapakTepHCTHKe, 3aTeM
TMPOBECTH NapasyeNbHYIO eff NPSMYIO Uepe3 TOUKy nepeceye-
HHsI OCel HamnpsyKeHHS M TOKa M, OTMETHB Ha 3TOH NPSIMOH
JI00yI0 TouKy (9), pasnesuTh COOTBETCTBYIOLIEE 3TOH TOUKe
3HayeHHe HANpPSKEHHUS Ha TOK, T. €. B HallleM cjayuae

R, = =2 — 43000 o

Haifinem 3Tu e BeJMUHHH 1Js TOH XKe paGouell Toukw,
H0JIb3YsCh CETOUHEHIMHM XxdpakrepuctukaMmu. Kpyrusuma S om-
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penequTCs Kak pasHOCTb TOKOB IJist Touek I’ u 2/, mesen-
Has Ha M3MEHEHHe HaNpsXKEeHUs Ha ynpasJsolledl ceTke
(1. e. 1 8); nonyuum

S:4,1 Ma — 2,3 ma

T = 1,8 ma/s.

Ins  onpenenenuss  craTHyeckoro  kod(pbuuuenra
yCHJIeHHsy TIpoBelem uepes paGouyw TOUKY I’ TrOpH3OH-
TaJbHYIO MPSIMYIO IO IepeceyeHusl ¢ CeTOYHOH XapaKTepuCTH-
Koil nns ganmpsikenuss Ha aHofe U, =200 @ (Touka 9').
3aTeM HYXHO Pa3feNuTb PA3HOCTh AHOIHBIX HAMpPSIXKEHHH
ans touex 1’ (U,=250 6) u 5 (U, = 200 8) na pasnoctsb
CeTOYHRIX HaMpSIKeHHH a/a 3THX ke Touek I’ (U, =
=—28) u & (U, ,=—1,33 8). B pesyibTarte MB NOJyuuM
p =75, [las onpeneneHust R; HYXHO IPOBECTH yepe3 pa-
6ouyio TOUKY I’ BepTHKaJbHYIO NpPSIMYIO 10 IepecedyeHHus
CO clemyiolllel CeTOYHOH 'XapakTepuCTHKOH — Toura 4’
(U, =300 6). Buyrpennee comporusienue R; uaiinem
KaK yacTHOe OT JAeJeHUS DPAa3HOCTH AHOAHBIX HANDSIKEHHH
nsi Touek I’ u 4/ Ha pPasHOCTb TOKOB HJISl 3THX XKe TOYeK:

300 8 — 250 &
R = Goos a—o00ea — 43 xox.

Ha puc. 8,6 nokasadnl Takxke IHHAMHUECKHE XapaKTe-
puctaky g R, — 100, 50 u 25 Kox ¥ pasHBIX 3HAYEHHH
Es— 200 u 400 s.

[Tonp3ysich aHOOHBIMH XapaKTEPHUCTHKAMH, MOXKHO pe-
LWHTh CJenylollye 3agauy:

1. Onpenenutb BeNMYHHY COMPOTHBJEHHS R, KoTopoe
HEoOXONHMO, UYTOOBI MNOJYYHTb IOCTOSIHHOE CMelleHHe
E.=—2 g na,cerky samnu 6H9C B ycunutese Ha compo-
THBJeHUsAx (cM. puc. 6), npu ycaosuu, uto R, = 50 000 ox,
a Eﬁ =250 s.

Ias sroro mpoBoguM Ha rpaduKe aHOTHBIX XapaKTepH-
CTHK pHC. 9 NHHaMHYeCKyIO XapaKTeDUCTHKY uepe3 TOY-
ku: U, = Es=250 6 u

_Es__ 208 _ .
fs = R, = s50000% = O 4@
Touka nepeceyeHus 3TOH NpPSMOH C aHOXHOMH Xapakrepu-
crukoit 1 U1 = —2 6 naer Ham 3Havenne I, = 1,2 mq, o1-

Kyza

R.,=— é;"—‘ = 600 ox.

a
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2. Onpenpeaurs 1,, U,. Ip.Ht
E. npu orcyrcTBHHM curha-
na gns aamne 6HIC, ec-
an  ussecrio E;=400 s,
i<,= 100000 om, R,=
= 4000 owx.

3ra 3apgava cBomuTCA
K HaxOX[IEHHI0 Ha JHuHa-
MHUYECKON XapakTepUCTHKe
pa6oueit TOUKH, B KOTOpOH
NpoH3BeeHHE AaHOIH OT O
ToKa Ha R. O6Bl1O OBl paB-
HO HaIIPSIXKEHHUIO CMELIeHUS
OJs1 aHOOHOH XapakTepH-
CTUKH, MpoXojduled ue-
pe3 3Ty ke TOouky. HauGosiee mpocTo HJs paauosioGu-
TeJNsl 3Ty 3aJayy MOXKHO PelIMTb NMyTeM psiza npub/nxe-
HUH, BRIOMpaAsi cHayaJja Jio0ylo TOYKY Ha NMHAMHUYECKOH Xa-
pPaKTepPUCTHKe U Haxolsl TPOM3BEIEHHE TOKA B 3TOH TOUKe
Ha BeJMYuHy comporusnenus R,.. Ecau npu 310oM nosyues-
HOe 3HAYeHHe HANpSIXKEHUs cMelleHus Gymer GoJbiie 10
a6GCoOJIIOTHOH BesqHyuHe, ueM Hanpskenue U, aHomHO# Xa-
PAKTEePHCTUKHU, NPOXOAsIIEH yepe3 3Ty TOUKY, TO CJenyio-
masi npo6Has TOYKA HOJKHA MMETb MEHbIIHUH aHOIHBIN
TOK H Hao60poT.

[TosicHuM 3TO Ha mMpUMepe: NpoBedeM IHHAMHUYECKYIO
XapakTepUCTHKY -uepe3 Touku U, = E;=400 & (puc. 9) u

Ia:k—‘: =4 ma. BuiGupaeM 1nepByl0 NpPOGHYIO TOUY-

Ky ] Ha nepeceyeHWH [HHAMHUYECKOH XapaKTEPHCTHKH C
AHOOHOH  XapakTepHCTH-
kot paa U,=—>5 s. Tlpo- P P
HWsBEICHHE £, R JaeT 3Ha- C2 J a l
ueHue 2 6, T. e. TOUKy 2. % <+
Creayolyo npobHYIO TO- L 2
YKy BHIOHpaeM COrJacHO i

npasujy ¢ GOJbIINM TO-
KOM aHOia: ToYKa 3 — me-
pecedeHHe IMHAMHYECKOM
XapaKTePUCTUKH € aHOM-
HOH XapakTepUCTHKOH HJs
Ugq =—3,5 8 (Ha rpacdu- i )
Ke He IO0Ka3aHa). Puc. 10

QD NN R NSNS

50 100 150 200 250 300350400 450 509 Ug,8

Puc. 9
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IMpoussenenue R -/, paBusercs B 3TOM ciayuae 4,4 s,
T. e. pa6oyass TOYKA JIEXKHUT I'le-ToO MeXAy ToukamMu I u 3.
HanbHefimuit nogGop faeT paGouylo TOUKY H, HJISI KOTOPOH
Eg,=-—-3886; 1,=0,95 na; U, =310 s.

3. Onpenenuts Beauuuusl Ry u R, 2 ycHIUTeNs Hanpsi-
JXKeHHs1 Ha neHtoge 6)K8, cxeMa xoToporo mokasaHa Ha
puc. 10, ecau u3BectHoO:

R,=29000 om; E¢=250 8; U,=100 s;
U,=08;, Uy=—28s.
[IpoBog¥M IHHAMHYECKYIO XapaKTEPUCTHKY YEPE3 TOUKH
U, = Es =250 8 u 1;%:8,7 na (puc. 11).

OnpenensieM Mo AHHAMHYECKOH XapaKTePHCTHKE U
U,=—2 8
1

1,=4,8 na; Ilo,=1,6 #xa,
OTKyZa '

—_ Uq _ 2 _
RK — I,+1, ~ 000482 + 0,0016a — 310 oxm.

Tak kak HanmpsikeHHe Ha SKDaHHOH CceTKe JOJIKHO
ObiTb paBHo 100 8, majgeHue HaNpsSKEHHUsT HAa COMPOTHBJIE-
Huu Re; pasHo

Ug,, =Es— Uy =250 6 — 100 =150 s,
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B chnpaBouHukax mo paguHosaMnaM OOGBIYHO INPHBOIAT-
Cs1 aHONHBIE XapaKTEePHUCTHKH NEeHTOJO0B, CHAThIE IDH HOMH-
HaJbHOM HaTpSIXKeHHu Ha kpanupyrouwei cetke U, . Ias
nmepecyera XapaKTePHCTHK MEHTONA HA HOBOE HalpsIKeHHe
3KPAaHHOH CETKH MOXKHO BOCIOJIb30BAaThCA CleNHAJbHBEIMH
KDUBBIMH, TIOKa3aHHBIMU Ha puc. 13 u 14, iy, B c1yyae ux
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OTCYTCTBHS, aHOJHOH XapaKTEPUCTHUKOMU NeHTOda B TPHOIHOM

BkMoveHuu npu U,y =0 @ (cM. puc. 12, Ha KoTOPOM HaHBI
aHONHBIE XapaKTePUCTHKH TneHtoda 6)K8 B TpuOomHOM
BkJIOUeHur). PasGepeM 3TOT cnoco6 Ha mpHMepe.

Hapo nepecunratb aHomHble XapakTepUCTHKH NeHTONA
6)K8 nmas Uc, =100 6 nHa aHOAHBIE XapaKTePHCTHKH
Ucy=20 8.

1) Omnpemenum K03 PUIHEHT H3MEHEHHH HANMPSIKEHMH:
U'ca 20 _ 4
T = 00— 0,2.

2) W3 rpadwuxka puc. 13 onpenenum xoshGHIHEHT H3Me-
HEHHS] TOKOB:

H=

_la__ 2 __
m_T,;-——i(—z_O,IGG.

3) YMHoxkaeM Ha 3TH KO3®(QHUIHEHTHl COOTBETCTBEHHO
3HaUYeHHs] BCEX TOKOB M HAMpSKeHH# HA HCXOLHBIX aHOMI-
HBIX XapakKTepUCTHKaX. TakuM crnoco60oM NOJYyYeHb aHO.-
Hble xapakTtepuctuku puc. 15. Mcxommass xapakrepucTHKa
nns U, =100 s nokasana Ha puc. 11.

[Tonb3ysice mpuBefleHHBIMM BbIllle NPUMEPAMH pacyera,
panuoNIOGUTENb MOXET ONPEeNeJHTH> MapaMeTpPhl 3JeKTPOH-
HBIX JIaMO ¥ BHIGpaTh IJig HUX HaubGosee 3¢ deKTHBHHIA pe-
KHM paGoThI.



NPUINIOU U PJIIOCHI

A. YepHukos

OnHUM H3 OCHOBHBIX 3JIEMEHTOB 23JIEKTPOMOHTAXKHEIX M
paluOMOHTAaXHHIX pabor sBJsiercs naiika. KauecTBo MOH-
Taxka BO MHOTOM OIpeJessieTCss NPaBHJIbHHIM BHIGOPOM He-
06XOAMMBIX NpHIOeB H (JIOCOB, NPHMEHSEMBIX IIPH TNalkKe
NPOBOJOB, CONPOTHBJEHHH, KOHIEHCATOPOB U T. I

Jns o6neruenust aToro Bei6opa HuUXKe INPUBOASTCS KpaT-
KHe CBeleHHS O TBePAbIX M JIETKHX Hpunosx H dJocax,
NOJIb30BAHUH MMH M UX H3TOTOBJIEHUH,

ITafixa npexacrasisier co6off coefHHEHHe TBepPABIX Me-
TaJIOB TIPH TIOMOLIM PAacCIJIaBJECHHOTO NPUIIOS, HMEIOIEro
TeMIepaTypy IJIaBJIEHHS MEHbUIYIO, YeM TeMIeparypa
MJIaBJeHHs OCHOBHOTO MeTaJlia,

Ilpuno#t nosixkeH xXopolno pacTBOPSITh OCHOBHOH MeTaJll,
JIETKO DacTeKaTbCsi MO ero IOBEPXHOCTH, XOPOLIO cCMayu-
BaTh BCIO NOBEPXHOCTh NaHKH, YTO OOeCNeyuBaeTcs JIUllb
NpH NOJNHOH YHCTOTE CMAyUBaeMOH NOBEPXHOCTH OCHOBHO-
ro MeraJsia.

Jns ynajieHHsT OKHCJIOB M 3arpsi3HeHH# C HMOBEPXHOCTH
CllauBaeMoro MeraJja, 3allUTHl €ro OT OKHCJEHHS H Jyu-
1lero CMayuBaHUS TNPHUIOEM CJyXKaT XUMHYECKHe BelIecT-
Ba, Ha3mniBaeMmule (JOCaMu.

TemnepaTypa nsapjeHus (JIocOB HHXKe, yeM TeMrepa-
Typa IJaBJeHus npunosi. Paszauuamt aBe rpynnel  ¢o-
coB: 1) XMMHYEeCKH aKTHBHEIE, DACTBODSIOLLHE IJIEHKHU OKU-
CH, a 4acTo M caM Merana (cojsiHas Kucjaora, 6ypa, xJjo-
PUCTHII aMMOHHH, XJIODHUCTHI ILMHK) M 2) XHMHYECKH TNac-
CHBHBlE, 3allHIIAOLIKE JIHIIb. CHAHBAEMble NOBEPXHOCTU OT
oxucyeHuss (kaHuQoJib, BOCK, CTeapuH U T. IL.).

B 3aBucuMoCTH OT XHMHYECKOro COCTaBpa M TeMIepary-
pBL NJIaBJIEHMS! NPHUIIOEB Ppa3/M4aloT NalKy TBEPAbIMH o
MATKMMH npunosiMd. K TBepAwnIM oTHOCATCA TpHUNOM C
remneparypoit mnassenus Bbimie 400°C, K JlerkuM — mpu-
nou ¢ reMmneparypoit miaasjenust o 400°C.

OcHoBHbie MaTepHaJbl, NPUMeHseMble JAJsi NafAKu

On0BO — MATKHI, KOBKHH MeTaJss cepebGpucTo-6eyaoro
nBera. YneawHell Bec npu Temmeparype 20°C 7,31.
Temnepatypa naaesenus 231,9°C. Xopomo pacrBopsieTcst
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B KOHUEHTPHPOBAHHOH COJNSAHON UJM cepHOH kucjaore. Ce-
POBONOPOA Ha Hero MOYTH He Bjuser. LIeHHHIM cBolicTBOM
0JI0Ba SBJSAETCS ero. yCTOMYHBOCTb BO MHOTHX OpraHuye-
ckux kucjorax. IIpy komMHaTHON TeMmmeparype MaJjio moi-
HaeTcsl OKHCJIEHHIO, HO NPH BO3AEHCTBHH TeMIepaTyphl HH-
xe 18°C cmocoGeH mnepexomiuTb B CepPyl0 MOAH(PHKALHIO
(«onoBsiHHAst yyMma»), B Mectax nosiBjeHHs 4aCTHI[ cepo-
ro 0Ji0Ba MPOMCXONUT pa3pylieHne Merajuaa. Ilepexon
GeJioro oJioBa B Cepoe Pe3KO YCKOpseTcs MPH MOHHIKEHHH
remnepatypsl Ko —50°C. [aa nafiku MomKeT MPUMEHSAThLCS
KaK B YHCTOM BHJe, TaK H B BHJe CIJIaBOB C ADYTHMH Me-
TaJlJ1IaMHu.

Cunen — cuHeBaTO-Cephlli MeTaJsll, MSATKHH, JerKo Moi-
naercss 06paboTKe, pexXeTcsl HOXOM. YIe/JbHHI Bec IpH
remneparype 20°C 11,34. Temnepatypa nuasnexus 327°C.
Ha Bo3nyxe OKHC/ISeTCS TOJNBKO ¢ MOBEPXHOCTH. B mieso-
4ax, a TaKXke B a30THOH M OpPraHHYeCKHX KHCJIOTax pac-
TBOpsieTca Jierko. CToek NMPOTHR BO3JAEHCTBHI CEPHOMN KHC-
JOTHl M CepPHOKHCJAHIX coenuHeHuidl. [lpumensercs nas us-
FOTOBJIEHUS IPHIOEB.

Kanmuit — cepeGpucro-Genblii MeTasJa, MsTKu, IJa-
CTHYHBIH, MEXaHHUECKH ' HEeMPOYHBIH. ¥YaeabHbi Bec 8,6.
Temneparypa nnasaenus 321°C. IlpuMensilercs kak maJjs
aHTHKOPPO3UAHBEIX MOKDHITHH, TaK U B CIIaBaX CO CBMH-
1[OM, OJIOBOM, BHCMYTOM IJIsl JIETKOIJIaBKUX IIPHIIOEB.

Cypbma — xpynkuit cepeGpucro-Genanii Merana. Yienb-
Hulil Bec 6,68. Temneparypa nnasmaenusa 630,5°C. Ha Boany-
Xe He okucasercd. IlpumeHsiercs B cniaBax co CBHHIOM,
0JIOBOM, BHCMYTOM, KaJAMHeM JJs JIETKONJIABKHUX INPHIIOEB.

BucmMyr — xpynkuit cepe6GpucTo-cepblii MeTai. Yiaesb-
el Bec 9,82. Temneparypa mnaaBaeHust 271°C. Pacrso-
psieTcst B a30THOH W ropsuel cepHoil kucaorax. [Ipumensier-
C B CIJIaBax C OJOBOM, CBHHIOM, KaAMHEM [Jis IOJyye-
HHSl JIETKOILIaBKHX TPHUIIOEB.

IluHk — cuHeBaTo-cepulfi MeTasu. B XosmomHoMm cocrosi-
Hud Xpynok. YapeawHuit Bec 7,1. Temnepartypa niasienus
419°C. B cyxoM Bo3ayxe OKHCJSETCS, BO BJIaXKHOM BO3MY-
Xe IOKpBLIBAeTCS MJEHKOH OKHCH, KOTOpasi MNpefoXpaHser
ero or paspylleHus. B coeAMHEHMH C Membl0 HaeT psaA
MPOYHHIX CMJIaBoB. JIerko pactBopsieTcss B cJHaObIX KHCJIO-
tax. [IpuMeHsieTcs1 A/ M3rOTOBJIEHHS TBEDPALIX MDHUIOEB H
KHCJIOTHHEIX (hJIIOCOB.

Menab — xpacHoBaThiif MeTassl, TATYYHH H  MATKHE.
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Yiensuuifi Bec 8,6+-89. Temmeparypa muasjenns 1083°C.
PacrBopsiercss B CepHOH M a30THOH KHMCJOTax ¥ B aMMHaKe.
B cyxoM BO3ZyXe MOYTH He MOAAAETCS OKHCIEHHIO, B Chl-
poM BO3JyXe MOKPBIBAETCS OKHCBIO 3€JI€HOTO LBETa. Ilpn-
MeHsieTcsl AJISl M3TOTOBJIEHHSI TYTOMJIABKHX IPUMNOEB H ChJa-
BOB.
Kanugoab —mponyKT mnepepaGOTKH CMOJBL  XBOHHBIX
HepeBbeB. BoJee cBeT/ible CopTa KaHH(OMH (Gonee Tmia-
TeJbHO OUMUIEHHBIE) cuHTaloTcs Javumumu. Temmnepartypa
pasmsiruenns kaHudomu or 55 mo 83°C. INpumensercs kax
¢Joc mis nafiky MATKAMH ITPHTIOSAMH.

Msrkue npunou

[Tafika MATKMMH NPUNOSMH IMOJYYMJIa LIHPOKOE pac-
npocTpaHeHHe, OCOGEHHO NMPH MPOU3BOACTBE MOHTAXKHBIX
pa6or. HaunGonee wacto mpumeHsieMble MATKHE MPUIOH CO-
JepKaT 3HAYUTeJbHOE KOJHYeCTBO oJoBa. B ta6m. 1 mpu-

BE€IEeHbl COCTaBbI HEKOTOPhIX CBHHILOBO-OJIOBSIHHBIX IIPHIIO-
€B.

Tabauya 1
XuMHueckHuii coctaB B % Temmneparypa
njaBaeHUd B

= = | npumeceit ne 6oxee °

Mapka Q ) 2 —

% § ;; Menb BM';C; M";’;"" H;:a'xoneu
10C-90 90 9,62| 0,15 | 0,08 | 0.1 0,05 | 183 | 222
MoC-40 40 | 57,75 2,0 0,1 0,1 0,05 | 183 | 230
I1OC-30 30 67,7 | 2,0 0,15 | 0,1 0,05 [ 183 | 250
I10C-18 18 | 79,2 |25 0,15 | 0,1 0,05 -1 183 | 270

ITpu BhiGope Tuma NpUMOsT HEOGXOOMMO YYMTHIBATH ero
0COGEHHOCTH U MPHUMEHSTb B 3aBHCHMOCTH OT Ha3HAuYeHHS
cnauBaeMuix fAetasefi. [1pu mafike nerasnef, He Aomyckaiw-
IMUX [eperpesa, MCHOJB3YIOTCA MPHIIOH, MMeIollHe HU3KYIO
TeMIepaTypy TMJaBJaeHHs,

HauGosbmee mnpuMeHeHHe HAaXOOUT MPHIOH MapKu
ITOC-40. OH npuMeHsieTcs NpH Naike COeANHHUTEJIbHBIX IPO-
BOIOB, COMpPOTHBJIeHHUH, koHIeHcaTopoB. [Tpunofi ITOC-30
HCIOMb3YIOT MJIs NMafiki SKPaHUPYIOWHX MOKPHITHH, Ja-
TYHHRIX TJIaCTHHOK M Apyrux neraJiefi. Hapsny ¢ npumene-
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HHEM CTaHZAPTHRIX MAapOK HAXONUT NPHMEHEHHEe W MPHIOH
[TOC-60 (609% osoBa u 409 cBHHuA).

Msirkne nmpunmou H3roToOBJSAIOTCS B BUIe NPYTKOB, G60J-
BAaHOK, NMPOBOJIOKH (IHaMeTpoM xo 3 mm) U TPYOOK, Ha-
nosHeHHBIX ¢JrocoM. TexHoJIOrHs yKasaHHBIX Mpumoes 6e3
CrnelHaJbHEIX NpHUMecefi HeCJ0XKHAa U BIOJHE OCYNIeCTBU-
Ma B YCJOBHAX MacCTepcKoii: CBHHel pachJjasJ/sioT B I'pa-
(UTOBOM HJIH METaJJIHYECKOM THTJIe U B HEro He6OJbLIU-
MH YacTSIMH AO0GaBJSIIOT OJIOBO, COAEePXKaHHe KOTOPOro ofl-
penessiioT B 3aBHCHMOCTH OT Mapku mnpumos. Kunxui
CIJIaB NepeMeLIMBAIOT, CHUMAIOT Harap ¢ MNOBEPXHOCTH H
pacn/jaBJeHHBIH NPUNOH BBHIJIMBAIOT B  AePeBSHHBle HJIH
crajabHble (opMoukH. [Jlo6aBjienne BUCMyTa, KaAMHS H IPY-
rux NpUCaNoOK He 06s3aTesbHo.

Jlna nafiku pas/MuHBIX JeTaJjell, He NONYyCKAIOIIHX 3HA-
YUTEJBLHOrO INeperpeBa, IPUMeHSIOTCA 0co60 JerkomJjaaB-
KHe NPUIIOH, KOTOPHIE MOJNYyYaloT NoGaBJeHHEM B CBHHIIOBO-
OJIOBSIHHBIE NPUIIOM BHCMYTA U KAIMHS HJIH OJHOTO H3 3THX
MeTaJsnoB. B Ta6a. 2 npuBeNeHH COCTaBbl HEKOTODHIX Jer-
KOIJIaBKHX IIPHIOEB,

Tabauya 2
XuMuueckui coctaB B %
e 1 Temnepa'rypaqmlame-
CBH- | BHC- | Kal-
OMOBO| yoy MyT | MH# A B
45 45 10 — 160
43 43 14 — 155
40 40 20 — 145
33 33 34 — 124
15 | 32 53 — 96
13 27 50 10 70
12,5/ 25 | 50 12,5 66

IIpu Hcnosb30BaHMM BHCMYTOBHIX H KaJMHEBHIX MpHIO-
eB CJAEeIYeT YUYHTHIBATb, YTO OHH O6jamaloT 6oJbIIOH Xpym-
KOCTBIO H CO3[Jal0T MeHee NPOYHBIH Clai, 4eM CBHHIOBO-
OJIOBAHHEIE.

Teepabie npunou

Teepiable MPHUIOH CO3XAIOT BBICOKYIO MPOYHOCTb WIBA. B
3JIEKTPO-H PaJHOMOHTAXKHBIX PaGoTax OHH HCMOJB3YIOTCS
3HAYHTEJNBHO pexe, ueM MsArkue npumou. B taba. 3 npuse-
AEeHBl COCTaBbl HEKOTOPBIX MEIHO-I[HHKOBHIX IPHIOEB,
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Ta6auya 3

XuMuueckuii cocras B %
npumeceil He Goxee Temneparypa
Mapka —_— nJaBleHHA
Menb | LIHHK | cypb-| CBH- | OJO- |XeJe- B °C
Ma | Hew | BO 30
MMILI-42 [40—45| oc- | 0,1 | 0,5 [ 1,6 | 0,5 830
NML-47 {45—49|tanb-| 0,1 | 0,5 | 1,5 | 0,5 850
NMILI-53 [49—53| moe | 0,1 | 0,5 | 1,5 | 0,5 870

B 3aBucHMOCTH OT cOmepXKaHMS LHHKA H3MEHsercs
I(BET MPUMNOS. DTH NMPHIOH NPUMEHSIOTCS N/ MaHKhH 6pOH-
3B, JIATYHH, CTAJH H JPYTHX METAJJIOB, HMEIOIIUX BHLICOKYIO
remMneparypy niaasaenus. [Ipunoit IIMII-42 npumensercs
npu maiike JaTyHH c comepxaHueM 60—689% wmemu. Ilpu-
noit TIMII-52 npumensierca npu maiike Megu U  GpPOH3HI.
MenHo-MHKOBBIE NPHIIOW H3TOTOBJISAIOTCS NyTEM CILIaBJe-
HHS MeOH W LUHKAa B 3JIeKTponeuyax, B IrpadHTOBOM THIJIE.
[To Mepe pacmjaBjeHHS MeIU B THTedb NOGABJAIOT IMUHK,
nocJsie pachniaBJieHus [HUHKa fo6aBasercs okoJo 0,05% doc-
¢oproit Menu. PacnnasneHHe#i mnpunoif pasauBaercs B
¢opmouku. TemnepaTtypa mJaB/ieHHsl NPUNOS JOJXKHA GBITh
MeHblIe TeMIepaTyphl NJaBJeHUs [PUIAHBAEMOTo MeTaJ-
jga. Kpome yKa3aHHBIX MEIHO-UMHKOBBIX IIDHIIOEB, Haxo-
IAT NpuMeHeHUe W cepeGpsaHble nmpunod. CocraBel mocaen-
HHX NpUBeNeHbl B TalbJ. 4.

Ta6auya 4
XuMHuYecKH# cocTtaB B %
Temne-
NpHUMECH parypa
Mapka cepe6po Meab | IMHK He Gonee nna::geemn
CBHHEL | Bcero -
fce-10 | 9,7—10,3 | 52—54 | o 0,5 1,0 830
ncp-2 | 11,7—12,3 | 35—37 | 05 | 1,0 785
Mce-25 | 24,7253 | 39—41 ; 0,5 1,0 765
CP-45 | 44,5-455 | 29,5 - b 0,3 0,5 720
_30’5 H
MICP-65 | 64,5—65,5 19,256—5 g 03 | 0,5 740
nce-70 | 69,5—70,5 %g,g’— 03 | 05 780
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Cepe6psiHble Npunox 06/afatoT GOJbIIOH MPOYHOCTHIO,
CMasiHHEIe UMHU IUBHI XOPOLIO H3THGAOTCA U Jierko oGpaba-
teiBatores. [Ipunou [ICP-10 u TICP-12 npumensiorcs nas
naiku JlaTyHH, colepxkalleil He MeHee 58 Menu, mpumou
I1CP-25 u T1ICP-45 — nn1s naiikn Menu, GPOH3H M JIATYHH,
npunoii [ICP-70 ¢ HauGoJsiee BHICOKMM COOEepPKAaHHEM Ce-
pe6bpa — naJi mailkH BOJHOBOJOB, OOBEeMHHIX KOHTYpPOB
HT I

KpoMe crarmapTHBIX cepeGpSHBIX NPHIIOEB, HCIOJIbL3YIOT-
Cfl U Ipyrue, COCTaBbl KOTOPbIX NpHBEAEHH B Ta6Ja. 5.

Tabauya 5
XHMHUecKHH cocTaB B % Temneparypa
cepe- kana- | ¢doc-| MAaBAEHHS B
6po Menb [ MHHK [ - bop
20 45 30 5 — 760
72 P —_ —_ — 780
15 80 — — 5 645
50 15,5 16,5| 18 — 630

IlepBuiit M3 HUX NpHUMeHseTCA A/ NalKW MenH, CTaJd,
HHuKeJIsl, BTOpo#, 06/afaloliii BEICOKOH NMPOBOJHUMOCTbIO,—
I NafiKy NpPOBONOB; TPETHH MOKET NPUMEHSATbCA s
naflky MeIH, HO He NPHUrOJeH AJS YePHBIX MeTaJlJIoB; 4Yer-
BEPTHIH Impumoil o6Jjanaer o0co60il JerkKonjaaBKOCTbIO, SB-
JIgeTCs YHHUBEpCAJbHBIM [IJI MaiKu MefH, ee CIJABOB, HU-
KeJisl, CTaJIH.

B psanme ciayuaes B KayecTBe MPHIOS HCIOJAb3yeTCHd TeX-
HUYECKH uuMcTas MeIb C TeMmneparypoil niasjenus 1083°C.

TMpunou nas nafikpy anaOMUHUS

IMafika amoMHHHSA BhI3BIBaeT GoJblliHe 3aTPYyIHEHHS
BCJEACTBHE €ro CHOCOGHOCTH JErKO OKHCIAATBCS Ha BO3LY-
xe. B mocsenHee BpeMs HaxXoIMT NMPHUMeHeHHe Mafika aJio-
MHMHHSI C TOMOILILIO YJbTPa3BYKOBHX NasJbHUKOB. B
Ta6J1. 6 MpHBeIeHL COCTaBHI HEKOTODHIX IIPUMNOEB AJs Naii-
KM aJIlOMHHHS.
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Ta6auya 6

Xumuueckuit coctaB B %

IMpume-
0JIOBO LHHK | KagMmuit a"llﬁl":i"' kpemuuit Menp HaHue
55 25 20 — — —

40 25 20 15 — —_ Misrkue

63 36 — 1 — — NPHIOH

45 50 — 5 — —

78—69 | 20—25 2—6 — — —

- — — 69,8—64,5 5,2—6,5 | 25—29 | Teepanii
npHunoi

c TeMmme-

patypo#

nJias-
nenus
525°C

[Ipu maiike a/qlOMHHHUA B KayecTBe (HJ/IIOCOB NMPHMEHSIOT
opraHuyecKue BelllecTBa: KaHU(}OJb, CTEAPHH H T. I

[Tocnenuuit npunoft (TBepIbil) MPUMEHSETCS CO CJAOXK-
HEIM (JIIOCOM, B COCTaB KOTOPOT'O BXOIMT: XJIOPHCTBIH JIH-
il (25—30%), dropucthiit kanuit (8—12%), xa0opHCTHIH
uuHK (8—15%), xjopuceniét kamuit (59—43%). Temnepa-
Typa miaaBjeHHs1 Quroca okoJo 450°C.

daocy

Ot KauecrBa (hsfoca BO MHOrOM 3aBHCHT XOpoOIlee cMa-
YHBaHHE MPHIIOEM MeCT CHaiKH H 0Opa3oBaHHE NPOYHBIX
wBoB. [Ipu rtemneparype masHusi ¢Jioc LOMKEH MJAABHUTh-
C H paCTeKaThCs PAaBHOMEDHHIM CJOEM, B MOMEHT XKe mnai-
KH OH JOJXKeH BCIVIBIBATH Ha BHEIUHIOO MOBEPXHOCTb MPH-
nod. Temnepartypa mnJaBieHds ¢Joca OOMKHA OHTbL He-
CKOJIbKO HHXEe TeMNepaTyphl [JaBJeHHs NPUMEHAeMOro
npunos.

XuMudeckn akTHBHbE GuIOCh (KHCIOTHbIE)— 3T0 (TiO-
CH, HMeIollHe B GOJIbIIHHCTBE CJAyduaeB B CBOEM COCTaBe
CBOGONHYIO COJAHYI0 KucJOoTy. CyllecTBEHHBIM HeEIOCTaT-
KOM KHCJOTHHIX (hJIIOCOB SIBJISIeTCS MHTEHCHBHOe o6pasoBa-
HHe KOPPO3HHM MasHHIX ILIBOB,

K xuMuuecku akTMBHHIM (hsirocaM mpexie BCEro OTHO-
CHTCA COJIIHAasl KHUCJOTa, KoTopas ynorpe6JsieTcs ANAA nai-
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KM CTaJbHHIX JeTajell MArkMMH npunosMmu. Kucmaora, oc-
TaBIIAsICA MocJe NMaHKH Ha MOBEPXHOCTH MeTaJJja, pacTBo-
psieT ero M BuI3BIBAeT MNosBJeHHe Koppo3uu. [locne maiiku
H3M1eJIMsl HeOOXOAUMO MPOMBITH ropsueil NPOTOUHO#H BOMOH.
[TpuMeHeHue coNfiHOH KHCJIOTHI NMpPH NailKe paauoanmnapa-
TYpHl 3anpelllaeTcs, TaKk Kak BO BpeMs 3KCIJyaTaHmWH BO3-
MOXHO HapylleHHe 3JIeKTDHUECKHX KOHTAKTOB B MeCTax
nafixu. Cienyer yyuThiBaTh, YTO COJISTHAs KHCJOTA NPH IO-
NajaHHU Ha TeJO BHI3LIBAET OXKOTH.

XJopHCTHIH HUHK (TPaBjieHass KHCJAOTA) B 3aBHCHMO-
CTH OT YCJOBHH NalKu ApUMEHdeTcS B BUAe MOPOIIKA HJH
pacreopa. Mcnosb3dyercs misi mafiku JaTyHd, MeIH M CTa-
au. JIasa npurortosjeHus ¢Jioca Heo6XOOUMO B CBHHIIOBOH
HJIM CTEeKJAHHOH INOCyNe pacTBOPHTb OJHY BECOBYIO 4acTh
UHMHKA B [ATH BEeCOBBIX 4acTAX 50-MPOLEHTHOH COJSTHOH KH-
caotel. IlpusHakoM o6pa3oBaHHsl XJIOPHCTOrO LHHKA CJy-
JKHT TNpeKpalleHHe BBIJENEHHS Ny3HPbKOB Bogopona. Hs-
3a TOro, YTo B PaCTBOpe BCEria HMeeTcss HeGoJIbLIOoe KOJHd-
4ecTBO CBOGONHOH KHCJOTH, B MeCTax MalHKu BO3HHKaer
KOppo3us, MO3TOMY MocJe MaliKu MeCTO Clasf HOJIKHO Tila-
TeJIbHO NPOMBIBATbCA B MPOTOYHOH ropsueji Bome. ITaiiky
C XJIODHCTHIM IMHKOM B NOMEUIEHHH, Tie HaXOAUTCS pajHo-
anmaparypa, NPOH3BOAMTb HeJb3sl. [IpUMEHATh XJOPHCTHIHA
IUHK AJ9 nafKu 3JeKTPO- U paguoannapatypbl Takxke Hellb-
3. XpaHHATb XJIOPHCTHIH LHMHK HEOGXOZHMO B CTEKJSHHON
nocyne C MJOTHO 3aKPBHITOH CTEKASHHOH NPoOKOi.

bypa (BomHas HaTpueBast COJib MHPOGOPHOH KHCJIOTHI)
npuMeHsiercs Kak ¢Jiioc npu maiike JaTyYHHBIMH U cepe6ps-
HeIMH mpunosiMu. Jlerko pacrBopsiercss B Bogme, [Ipu Ha-
rpeBaHHH INpeBpallaeTci B CTEKJOBHIHYI0O Maccy. Tewmme-
parypa naasienus 741°C. Couau, o6pasyiomuecs npu nai-
Ke Gypoil, HeOGXOAUMO YIA/ATh MEXaHHYECKOH 3auHCTKOH.
Ilopourok 6Gypel cjaedyeT XPaHHUTb B repMeTHUYECKH 3aKpHI-
THIX CTEK/JISIHHBIX 6aHKax.

Hamarteipy (x710pUCTHIE aMMOHHH) npHMeHseTCd B BH-
Oe TOpOoIUKa MAJS OYUCTKM paboyell NMOBEPXHOCTH MasJIbHHU-
Ka nepepn JyXeHHEM.

Xumuyecku naccuBHble '(haocsl (GecKHCHOTHBIE)

K GeckucaoTHBIM (pJiocaM OTHOCATCS pa3J/IMUHEIE Opra-
HHYEeCKHe BellecTsa: KaHH(OJb, XKHPH, Macla u IVIHUEPHH.
Haun6osiee LIHPOKO B 3JEKTPO-H PaJHOMOHTAXHBIX paGo-
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TaX npuMeHsiercs KaHuboab (B CyxoM BHIe HJH DPacTBop
ee B cnupre). Camoe ueHHOe CBOMCTBO KaHH®OJH, KakK
¢Jar0ca, 3aKk/moyaeTcss B TOM, 4TO €€ OCTATKH MOCJe Nafiku
He BHI3BIBAIOT KOPpO3HH MeTasyoB. Kauudosab He obaana-
eT HH BOCCTAHABJIWBAIOLIHMH, HH PAaCTBOPSIOIUMH CBONCT-
BaMH. OHa CJIYyXKHUT HCKJIIOUHTENBHO JJIS NpPeJOXPaHEHHS
Mecra nmafiku OT OKUCJAeHHA. [/ HMpUrOTOBJEHHA CIHUPTO-
Bo-kKaHudoNbHOrO ¢aloca Gepercss OLHA BecoBas 4YacTh
rojqueHoft kaHuoJH, KOTOpas pacTBOPSeTCs B IUECTH Be-
COBHIX uacrax crnupra. [locne nojHOro pacrBOpeHHsl KaHH-
tosu ¢aroc cuuraercs TOTOBHIM. IIpH nmpuMeHeHMHM KaHH-
¢osn Mecta ma#K¥ HOJKHEI OLITH TLATENLHO OYHIEHH! OT
okucaoB, Yacro aas maliku ¢ KaHuGOJBIO NeTalH CJaelyer
NpeXBapHTENLHO O0JYKHUBATD.

CreapuH He Bhi3biBaeT Koppo3ud. Hcmoawdyerca nns
naiky ¢ oco6o0 MANKMMH IPUMIOSAMH CBHHIOBHIX 006070YeK
ka6eneit, Myt u np. Temneparypa naassnenus okonao 50°C.

B nocnensee Bpemsa WMpPOKOe NPUMEHEHHe MOJY4HJIa
rpynna ¢mocos JITHU, npumenseMmuix s mafiku MeTaj-
JIOB MSATKHMH npunosiMu. [lo cBoMM aHTHKODPO3HHHHIM
- cBoficrBam ¢utocw JITH He ycTynalor 6eCKHCIOTHBIM, HO B
TO JXe BpeMs C HHMH MOXHO MafiTb MeTaJJH, KOTopHe
paHblie He MOAAABAJUChL Mafike, HanpuMep HeTajd C rafb-
BaHnueckuMu mnoxpuituamu. Paocnt JITHU moryr npume-
HATbCA TaKXKe /A Nafiky )ese3a U ero ClJaaBoB (BK/Oyas
HepXKaBelLlylo: CTalb), MEAU H ee CNJIAaBOB M METaJJOB C
BBICOKHM YeJbHbIM CONpOTHBJAeHHeM (CM. Tabu. 7).

Ilpu naiike ¢ daiocom JITU pnocratouHo npoU3BeCTH
OYHCTKY MeCT MaiKH TOJMbKO OT MaceJs, P¥XKaBUHHBl M IPY-
rux 3arpssHeHuil. [1pu nafike ouMHKOBAHHEIX HeTased yna-
ASTb LUMHK C Mecra nafiku He ciaepyer. Ilepen maiikoi ne-

Tabauua 7

B BecoBbwX mpomopuusx

HauMenoBanue
JITU-1 | JITU-115| TTU-120

Cnupr-cuipent uau  pextuduxar | 67—73 63—74 | 63—74

Kauudons 20—-25 20—-25 | 20—25
CONAHOKHCABI  aHHJIHH 3—-7 — —
Meradennnenguamun — 3—5 —
Ou3THAAMHH CONAHOKUCABIfR - — 3—5
TpusTaHoNaMHH 1—-2 1—-2 1—2
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Tajefl c okaJHMHON TNoCHefHAs MAOMXKHA OHTbh YyJajeHa
TpaBJjieHHeM B Kucsaotax. [IpensapurenpHoe TpaBseHue Ja-
TyHH He TpeGyerca. Puroc HaHOCUTCS Ha MecTo cmas ¢ Mo-
MOIUBIO KHCTOUKH, UTO MOXKHO CHeJaTh 3a6/1aTOBPEMEHHO.
XpaHute Quioc chaenyeT B CTEKJASHHON HMJH KepaMHYeCKoR
nocyne. Ilpu mafike meraneft c/ioXKHOTO NpODHUAA MOXKHO
NPHMEHATb TNasJbHYyl0O mnacty ¢ jpgobGaBiaeHneM ¢iioca
JITHU-120. Ona cocrout us 70—80 2 Bazenuna, 20—25 &
Kanudoau u 50—70 maz dmoca JITU-120. .

Ho ¢mocw JITHU-1 u JITHU-115 uMmetor onun Gosbuioh
HelOCTATOK: MOoCJe MafiKy OCTAlOTCS TeMHble NATHA, a Tak-
Xe NpH paGoTe C HUHMH HeOGXONMMA HHTEHCHBHAA BEHTHJISI-
uua, dmoc JITH-120 He ocraBiser TeMHHIX INSITeH MocJe
nafikn U He TpeGyeT MHTEHCHBHOA BEeHTHJSLHH, [03TOMY
NpHMeHeHHe ero 3HauuTeJbHO mupe. O6HYHO ocTaTKH uIto-
ca mocJe Mafiky MOXKHO He yapaJjate. Ho ecsu usmenne Gy-
JeT 3KCNAYaTHPOBATLCS B TAMEJIHX KOPPO3UMHHIX YCJIOBH-
AX, TO IMocJie MafiKKH ocTaTKH Dioca yRaNSIOTCS MPH IOMO-
WIM KOHIIOB, CMOUEHHBIX CIIHPTOM HJH aleToHoM. Maroros-
JeHue (orioca TEXHOJOTHYECKH HECJOXKHO: B UYHCTYIO nepe-
BSAAHHYIO HJIM CTEKJSHHYIO MOCYAY 3aJHBAaercs CMUPT, HACHI-
naercs M3MeJjbueHHAs KaHHUGOMb NO MOJYYEHHS OJHOPOI-
HOTO pacTBOpa, 3aTeM BBOJHUTCS TPHAITAHOJAMHH, a 3aTeM
axTuBHHE J06aBku. [locne 3arpy3ku BceX KOMIOHEHTOB
cmech mepeMeluuBaerca B TeueHHe 20—25 munyTr. U3roros-
NMeHHHH (aioc Heo6XOOUMO NMPOBEPUTb HAa HEATPaANBLHYIO
peakuuio C JaKMycoM HJIM MeTHjaopaHxkeM. Cpox xpaHe-
Hust ¢utoca He GoJiee 6 MecAleB.

NnoJIYNPOBOAHUKOBBIE AUOAbI U TPHObI

Hame# mpoMHIIIIEHHOCTHIO B IIMPOKOM aCCOPTHMEHTE
BHITYCKAIOTCH MOJIYIPOBOJHHKOBEIE AHOAH M TPHOAH. Muo-
rue M3 HHX HMEIOTCSI B DO3HMYHON Mpomaxe M NPUMeHSIOT-
¢ B NPOMHIWIENHOR H JIIOGHTENLCKOH paguMoanmaparype.

[TnockocTHEIe MOJYNPOBOAHHKOBLHIE AHMOAE B OCHOBHOM
HOMOJB3YIOTCA B BHIIPSMHUTEJNAX MEePEMEHHOr0 TOKa BMe-
cro KeHoTpowoB. Hanpumep, AByxaHonaHu#A Kenorpou 51[4C
BO MHOTHX CJy4asiX MOXKHO C yCNeXoM 3aMeHHTb ABYMS BH-
COKOBOJIbTHHIMH MJIOCKOCTHRIMH puoxamu JT-1127 ([1-205).

Ilna noBHIILEHHs HaJeXHOCTH BHIIPAMHUTENS BMECTO
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OIHOrO0 JHOJA YacTO HCMOJB3YIOT OBA, COEJHHsT MX TO-
Clel0BaTe/IbHO M INYHTUPYS KaXKABRIH M3 HHOLOB CCHpPO-
tuBJenneM 50—100 koM. IlnocKocTHHE repmaHHeBble IHO-
OBl MOXHO HCIO/Nb30BaTh B HAKAJbLHHIX BHIMPAMUTENAX
NIPUEMHHUKOB C YHHBEPCAJbHHM NHUTAHHEM, a4 TaKXe B BH-
NPAMHTENAX AJAs 3apSAOKH aKKyMYJATOPOB.

[TsrocKkoCTHRE MHOAR MOTYT TaKXKe NPUMEHATHLCS B HASKO-
YaCTOTHHIX HSMEpHUTEJbHBIX MPHGOPAaX H, B YAaCTHOCTH, B
aBOMeTpax N/l BHINPSAMJEHHS H3MepPSeMOTo HamnpsKeHHs.

B nocsenHee BpeMs MJIOCKOCTHBI® NHMOIH, a OCOGEHHO
cnelHaNbHbIe JHOAR — CTAaGHIUTPOHBI — HCHIOJNb3YIOTCS
8 KayeCTBe KOHJIEHCATOPOB C YIPaBJSeMOH eMKOCTbiO (CM.
xkypHan «Paguo» Ne 4 3a 1959 r.).

B KauecTBe NETEKTOPOB M BHIIpAMHTENEH BHICOKOYA-
CTOTHOI'0 HAMpsXKeHUs MJOCKOCTHHIE THOILBl He MpHUMeHs-
IOTCA, TaK KaK OHM 06JIaflaloT CJMINKOM GOJBUIOA eMKO-
CTblO, KOTOpAas LIYHTHPYET BBICOKOYACTOTHHIE IIEIH.

B BHICOKOYACTOTHHIX LIENSAX HCHNOJAB3YIOTCH TOYEUHbIe
repMaHHeBHe M KPEMHHUEBHIE NHOAbl, MHOTHE H3 KOTOPHIX
xopouo paGoTalOT HAa CAMBIX BBICOKHX YacTOTax, BIUICTb
no YKB. HauGosee WIAPOKO TOUEUHBIE MHOAH NPHMEHS-
IOTCSl B NPHEMHHKAX B JETEKTOPE CHUTHAjJa U B BHINPAMH-
tese APY, a Takxe B BRHICOKOUYACTOTHHX M3MEPHUTEJNbHREIX
npuGopax OJs BHIOPSIMJIGHHS H3MepTeMOr0 HAaNpSKEeHHS.

Cpend mMOMyIPOBOIHHKOBHIX TPHONOB HauGosbliee pac-
npocTpaHeHHe, IOJYYH/IN MJOCKOCTHRIE TepMaHHEBHE TpH-
onn. ToyeuHble TPHOALI B JIOOUTENLCKHX YC/JAOBUAX MpaK-
THYECKH He MpUMeHSIOTCcsl. [IpuMeHeHHe TOJNYNPOBOAHHKO-
BhIX TPHOIOB B JIOGUTENLCKOR ammapaType B OCHOBHOM Or-
paHHYHBAETCS NMEPEHOCHBIMH H 0COGEHHO KapMaHHBIMHU NpH-
eMHHKaMH H npeo6pa3oBaTeNssMH HaNpsiKeHUs,

Bo Bcex kKackajax NPHeMHHMKOB, KaK TPAaBHJIO, HCMOJb-
3yIOTCH TPHOHAB MaJO# MOUIHOCTH M B TOM UMCJe TPHOLBI
crapuix cepuit I11, I12 u Gosee mosnue#t cepuu I16. ITo cBo-
HM mapaMeTpaM M KOHCTDPYKTHBHOMY BHIOJIHEHHIO MHOTHe
TPUOAR cepuu [16 NMOJHOCTBIO COOTBETCTBYIOT BHIyCKae-
MHM ‘B HacTosize BpeMs tpuomam I113, T114, T115.

B ycuautensx Moryr GHTb HCNOJNB30OBAHBI NMPAaKTHUECKH
Jio6nle TPHOAKW YKa3aHHBIX BhIlle cepuii. TpHoon 1S BHI-
COKOYaCTOTHHIX KaCKaJOB CJelyeT BHIGHPATb, YUHTHIBAA HX
IPaHUYHYIO 9acTOTy (NmpenesibHYO 4acTOTy YCHJEHHS Mo
Toky Fao).

[Tpocrefimine Npu6GOpH AJs MPOBEPKH NOJYNPOBOAHHKO-
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BHIX TPHONOB M ONpENEJeHHs MX NapaMeTrpoB OMNHCAHH B
xKypHaste «Panuno» Ne 4 33 1959 r., cTp. 23.

Huxe npusomsitcst DaHHBIE OCHOBHHIX THIOB IMOJYMpPO-
BOJHMKOBHIX AHOJOB M TPHOXOB, BHINYOKAaeMHX OTEUECTBEH-
HO#l NMpOMBIIEHHOCTBIO. [lapaMeTpsl H3MepeHH TP TeM-
neparype okpyxamwouei cpenn 20°4-5°C.

ToueuHbie NoJyNnpoBOAHHKOBbIE AHOAB

A. TepmanueBne nuonsl (paGouas TeMmneparypa oT
—60° no +470° C). O1 (puc. 1, Tabm. 1), N2 (puc. 2,
ta6a. 2) u J10—14 (puc. 2, ta6a. 1). Pabouasa yacrora
oo 150 Mey, N9 (puc. 1, Ta6n. 1). Pa6ouas wacrora 10
40 Mey.

B. Kpemuuesuie guonsl (paGouas temneparypa or —60°
no -+150°C). O101—[1103 (puc. 2, Ta6a. 1). PaGouan ua-
crota no 200 Mey.

INaockocTHbIE noaynpoBOAHHKOBbIE AHOADBI

A. TepmaHueBble nuoxn (paGouas TeMmnepaTypa OT
—60° mo +70°C). N7 (KOHCTpPYKUHS aHAJOTHUHA DHC. 3,
ta6a. 3). Pa6ouag uacrora xo 50 kay.

B. Kpemuunessle nuoan (pa6Gouas temmeparypa ot —60°
no +125° C). 1202—[1205 u O302—1305 (puc. 4 u 5,
ta6Jy. 4). Pa6ouass yacrora no 100 key.

3 e )
- g_ g
. : :r—'{’——-f— = .
8 Puc. I
I 103
s 3
‘ 80 - Puc. 2
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MonynpoBoaHHKOBLHE KPeMHHEBHe CTAGHIMTPOHBI

J1808— /1810, 1813 (puc. 3, ta6a. 5). Pa6oyas remme-
parypa or —60° go 4-125° C.

TIaockocTHBIE NnoJynpoBOAHHUKOBBIE TPHOI M

A. Tepmanuesne Tpuoam (p-n-p). I14 (puc. 6, Ta6a. 6)
u I1201—TI1203 (puc. 7, Ta6a. 7). Mowume TpHOAW XA
BHIXOAHHX KacKanoB ycuaurejefi HU, mnepeksouaromux
ycTpoficTe H mpeobpasomareiel HanpskeHusa. PaGouas
temneparypa or —60° mo -70° C. IlpemesbHas yacrora
(B pexkuMe yCHJIEHHS MO0 TOKY B C€XeMe ¢ OGIIMM OCHOBa-
HueM) 150 xey.

I15 (puc. 8, ta6n. 8). HuskouacToTHHEe TpHOAH
He6OJbIIOH MOIIHOCTH  JJad  ycHanteneit HY, wusme-
pUTENbHHX NPHGOPOB, CAYXOBHIX amnapartoB u T. n. Pa6o-
yas Temneparypa or —60° mo -70° C. IlpeneavHas ua-
crota (B pexuMe YCHJEHHS MO TOKY B CXeMe C OGIIHM OC-
HoBaHHeM) 300 xey.

[MT13—I115 (puc. 9, ta6a. 9). BrcokoyacTtoTHele TpHO-
IOb, BHIycKaeMhe B3aMmeH TpHOHoB cepuu [16. PaGouas
tTeMneparypa ot —60° no +-85° C.

B. I'epmanueBne Tpuoaw (n-p-n). [18—II11 (puc. 9,
ra6s. 10). Tpuoan npesHa3HaueHH AJA ABYXTAKTHHX Oec-
TpaHchopMaTopHux ycuaureneit HU. Pa6ouas temnepary-
pa or —60° po +70° C. ~

B. TepmanneBme aud¢y3uonnne TtpHOAHM (p-n-p).
[1401—I1403 (puc. 9, ta6a. 11). Tpuoaw npexHa3HaueHH
AASl ycHJIeHMS W renepuposanus kosae6anui#i BU. PaGouas
TeMmnepatypa or —60° mo --85° C.

I'. Kpemuuesne Tpuoin (n-p-n). IT101—IT1103 (pmc. 9,
ta6a. 12). Pa6ouas temnepatypa or —60° mo +-120°.

30 1,5 28
e 75—
")\ . I ‘.’3

s S 3 ° g
. -

Ll g —ff =

K
Pue. 3
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Tabauya 1

Co 3| ‘ g OGpatHufi_TOK s ® | 52¢
Tun [$=5<|8=53 = 5| $Eg
SECL(E%  |uebonee| Tn "Ml 8 E | sd:
npubopa 38 9 iy g 2 o ’ PSOKEHHH, E g E%g:
i552|855g| ™ | o | & B35
MmO e |[EE—R (@) <zxzaA
I1A 16 2,5 0.25 —10 20 40
1B 16 1 0,25 —25 30 45
O1B 25 7,5 0,25 —25 30 25
oir 16 5 0,25 —50 50 75
pi1gYis 16 2,5 0,25 —75 75 110
HII1E 12 1 0,25 —100 100 150
A1K 12 5 0,25 —100 100 150
J9A 25 10 0,25 —10 10 —
95 40 90 0,25 —10 10 -
9B 20 10 0,25 —30 30 —_
asr 25 30 0,25 —30 30 -
aon 30 60 0,25 —30 30 —
9K 15 10 0,25 —100 100 -
JISE 20 30 0,25 —50 50 —
Jal1e 3 — 0,1 —10 10 20
J10A 5 —_ 0,2 —10 10 20
1106 8 - 0,2 —10 10 2
piast 20 100 0,1 —10 30 40
12 20 50 0,07 —10 50 %
I12A 20 100 0,05 —10 50 7
13 20 100 0,05 —10 50 100
14 20 30 0,07 —10 100 125
J14A 20 100 0,07 —10 100 125
101 30 —_ 0,01 —_ 75 -
I101A 30 0,01 —_ 75 —_
J102 30 —_ 0,01 — 50 —
J(102A 30 1 0,01 —_ 50 -
1103 30 —_ 0,03 —_ 30 -
J103A 30 0,03 —_ 30 -




Tabauga 2

ITapamerpsl [penexsro nomy-
Tun " Io6p,Ma MaxC. IPH HAaNPAXKEHHH CTHMbi€ BEJIHYHHB
mue (2 e ]e ||| | o 3 3 a é
6opa g?& ~I~i21g 12 § ,8_. "é & & |%&~
S TT T T TS| S| & |28%
) ~ I~ g
II2A | 50 | <500,25 — | — | — | — | — |— 15|]— 10| 150 | 0,4
nep | 16 |5—10 — 01| — | — [ — | — |— 45— 30| 50 | 0,4
2B | 25| <10f — | — (0,25 — | — | — |— 60{— 40| 75 | 0,4
oor |16 2—5| —|— | — (025 — | — |—100(— 75| 50 | 04
nem | 16 |5—10| — |— | — |0,25| — | — |—100|— 75| 50 | 0,4
I2E | 16 [5—10| — | — | — | — [0,25| — [—150]—125| 50 | 04
aoK | 812—10|—|—|—] — | — 025]—200|—175| 25 | 04
Ta6auya 3
Tlapametpsl Mpenensno nomy-
Mo napa- CTHMble BEIHYHHBI
« | MeTpaM aHa- N © i A
S| noruuen 2 3. S © ?g >
O a 3] =3 a (X}
Es THIIY ] & §§ 3 i
£ = &3 R oF S |[~EZEc
O7A Ar-1121 300 0,25 — 75 —~ 50 25
756 Ar-1022 300 0,25 —150 ~100 25
78 AT-1123 300 0,25 ~225 —150 25
o7r | Ar-1g4 300 |025 —300 —200 2
o7n Ar-1125 100 0,3 —450 —300 25
I7E JIT-1126 100 0,3 —525 —350 25
ATK|  Ir-u27 100 |eo3 —600 | —400 25
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Tabauya 4

Mpamoe na- | O6paTHHif
MakcuManb- | feHue HanpA-| TOK NpH
Tun Maxeumans- | oo o6paT- | XeHus npH |MaKCHMaJb-
HEIH BBMPAM®| 66 naGoyee | HOMMHAMILHOM| HOM paGo-
npubopa JICHHEIA TOK, | \appaskenue, | BHAPAMIEH- [yeM Hamps-
a (cp) 8 (amm.) HOM TOKe, KeHUH,
8 (cp.) ma (cp.)
1202 0,4 100 1,0 0,5
J1203 0,4 200 1,0 05
J1204 0,4 300 1,0 0,5
1205 0,4 400 1,0 0,5
J1302 1 200 0,25 1,0
303 3 150 0,3 1.0
J1304 5 100 0,3 3,0
J305 10 50 0,35 3,0
MMpumeuyanue B cayuae paborm muomos L1, J12, I3,

1114, JI14A B uenu MOCTOAHHOIO TOKA BEMHYMHA TOKA MJMTEJNbHO npo-

Tekalomero yepes npu6op, AO/KHA ObiTh He Gosee 5 ma.
Has muwomos 1, H9, I101, 1103 3nHaueHus o6paTHBIX

HHI HauGosbliKe.
Ias muomos 11, 112, H12A, 13, 114, I14A 3nauenusa o6part-
HBHIX HanpsKeHdH HauMeHbllMe (npu Toke 250 mxa).
Y nuomo J112, 14 npamoil ToK npu HanpsxXeuun 0,5 6 no-
XKeH ObiTb He MeHee 2 ma; y H11, 12, J12A, 13, 14A npsamoi
TOK npu HanpskeHud -+0,5 8 n0o/KeH ObiTh He MeHee 5 Aa.
Y nmuopoB J1101, 102, 1103 npAMoil TOK Npu HanpsikeHun +-2 6
foJKed ObiTb He MeHee 2 ma.

Hanpsxke-

Tabauya 5
Hunamuue- | Hunamuye-
T Hanpsoxenne | o o conpo- | cKoe conpo- Makcumab-
Hn crabuausa- HO NONyCTH-
WK TR To- | TMBAEHHE MpU THBAEHHE | ot T
npu6opa ue cra{)émm- TOKe CTaGU- | MPH TOKE | o /0 oo
K 5 ma Au3aLUM He |cTabuausa- p a"' ,
32UHN O ME. 6 | Gonee | mMa UMK 5 ma-OM
1808 7— 8,5 12 6 33
J1809 8— 95 18 10 29
J810 9-10,5 25 12 26
J811 10—12 30 15 23
J1813 11,5—14 35 18 20
Mpumeganue IlpaMoe mnasende HampsKeHHs pasiio | 6.

MakcuMalbHO AONyCTHMasg MOLLHOCTL paccesiuus 280 mar.
O6patHOe compoTHBIeHHe npH cMeuweHHH -~ | g pasHo 10 Mom
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