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B6yp.oso~ui DSP i nsi oKpeMux cir~o-nenbru 
AUn BUCOKO~ ~ 0 9 ~ 0 C l i  

15-po3pnnne npencrosneHHu 06conlo~noro 3na- 
renHu ~ y r a  no suxoni (po~ninb~icrb O,Ole) 

16-po3pun~e npencrasneHnn senwsuti c u ~ y -  
C O / K O C U H ~ C ~  K T 0  

MOKCUMO~~HO Il~rpiLLlHiCTb BUM~POBOHHR KyTO 

1' nPOTRrOMYCbOr0 T ~ P M ~ H Y  CJYX~H i Y BCbOMY PO- 
60qo~y nion030~i TeMnepovp (npw BKnlo'ceHoMy 
O B T O K O ~ ~ ~ ~ ~ B O H H ~ ]  

~so~anposnenwR SSC i~repr$eRc (no 8 M6i~/c) 

I~~ep$eitcu: SSC, LUIM, IIF (Incremento inter- 
face -nnn ninmloqe~nu e~nonepo], HSM (Hall Switch 
Mode - e~ynnuiu suxinnoro curHony ~pboxna~qu~is 
Xony, ~PYL~HH? PJ~R ninmloqen~u no ~ i~po~onrpone-  
pa npu sac~ocysanni nawuna nnu ~o~yrauiinswry- 
no1 

Texnonorin CMOS 0,25 MKM 

Malorb a s ~ o ~ o 6 i n b ~ y  ~sani+i~aqilo, po6ovwi 
nianaao~ TeMnepavp -40...+150'C 

3axwcr sin crornnn: ESD > 2 ~ 8  (HBM) 
8-susin~ui Kopnyc PG-DSO-8 

Wwpo~o t43BeCrHbl cnoco6b1 KOHBePTUPOBOHUR TerpMPYIOUerO k c  $~nb~pO. To~aa Uenb AOBOnb- 
curHonos c WU~OTHO-u~nyntc~ot? ~onynnuuet? B HO unepuuonna w BbcnoeT ycpenneHHoe s~aqe- 
HQnPllXeHUe IlOCrORHHOrO TOKO C nOMOUbK) UH- HWe HOnpRXeHUR. H0 p~c.10 nOKO3OHO CXeMO, 

1 mSEC 
1.5 mSEC 
2 mSEC 

m 
SWITCHES SHOWN IN  SIMPLE MODE. 
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~ ~ ~ K T ~ O H H O ~  06opynoaa~ue, KOTOpOe nu- 
TOeTCR OT BHeUJHerO MCTO'iHUKO nOCTOUHHOr0 

HanpUXeHUU, MOXeT 6blTb nerKO nOBpeWeH0,  

ecnu n o n n p n o c r b  nonKn0.leHun 6yne~ cnyroii~o 
nepen)TaHO. B UenRX C MClnMM n0Tpe6neHUeMT0- 

KO 3T0 OnDCHOCTb MOXeT 6blTb npenOTBpOUeH0 

c ~OMOU~KI noncoenuHeHun nuom nocnenoso- 
TenbHO C HClnPRXeHMeM nMTCIHHR. nuon TOnbKO 

Torna  6yne~ n p o n y c K a n  TOK, ecnu nu~aoqee 

pene Re OCKlHeTCU B O ~ ~ ~ ~ H H ~ I M .  ~ T Q  ~ e 6 0 n b -  

WaR YnOBKa YMeHbluaeT MOUHOCTt, PQCCeRHMR B 

UenM 3OUMTM. Bo-LITOPMX, HOpMOnbHO 0T~pblTMf i  

KOHT~KT re2 aaKpoeTcR, T ~ K M M  0 6 ~ 0 3 0 ~  nepena- 
Ban 3 H e p M l o  K O C ~ ~ H O R  WCM O~OPYUOBOHUR. 

O~HOKO, ecnu n o n n p c l o m  nwaHl.cn nepenyra- 
Ha, nuon D 1 6yne~ O ~ ~ ~ T H O C M ~ U ~ H H ~ I R ,  npenoT- 

spaqan pene OT C ~ ~ ~ C I T M B O H U R .  ban D2 nona~- 
nneT n 0 6 ~ e  utinylcruaHtae BcnnecKu H a n p n x e -  

H a n p n x e H u e  uMeeT npasunb t i y l o  nonap t l oc rb .  HUR, npu nepeKnoqeHuux peneic~ofi KOTYUIKM. 

O~HOKO B l4enRX C 6 0 n b w u ~  n 0 ~ p e 6 n e ~ U e ~  TO- f l p U  MCnOnbJOBOHMM nnClBKOr0 nPeROXPClHMTe 

KO,   TOT noaxon HKKOJI~KO HeynosnemopmeneH,  

TOK KaK 3T0 BeReT K 3HOllMTenbHblM nOTepRM MOU- 

HOcTn. 

Ha PHCYHKl? l lOK030Ha CXeMCI, B KOTOPO~ 

HeT, nOTepU HOnpUXeHUR U ~ O K T M ~ ~ C K M  HeT HH- 

KOKMX 3HePreTUWCKMX nOTepb, U, GlenOBOTenbHO, 

nOWORUT N U  ~CTPORCTB 6 o n b w o i i  MOUHOCTM. 

TOKOR Uenb 3OUUTM no nUTaHU0 nOCTOflHHMM 

nR, i r0 ~ e o 6 x o ~ u ~ o  y C T O ~ ~ ~ n ~ ~ C i T b  UCTOY- 

HUKOM IlUTOHUR H ~CT~ORCTBOM 3OUUTbl. fl0~pe6- 
neHMe TOKCl ~ C I ~ M T H O ~  L l e n b 0  HOCTOnbKO MO- 

neHbKOe I lO CPOBHeHHlo C ~ O T P ~ ~ ~ R ~ M ~ ~ M T O K O M  

COMUM 0 6 0 p y ~ o ~ a ~ u e ~ ,  qT0 HeT n o T p e 6 ~ 0 c n l  B 

U J M ~ H ~ H U M  BenuquHbl n n o s K o r o  npenoxpotiwe- 
nn. 

A n n  npyrux senuruH n u ~ a o ~ u x  H C I ~ I ~ U X ~ H H ~  

TOKOM nOJlXH0 6blTb YCTOHOBneHO BH)TPU 060- H ~ O ~ X O A M M O  H3MeHMTb HOMMHOnM KOMnOHeHTOB 

pynosaHun.  npu n p a s u n b ~ o i i  nonnpHocTu no- uenn. HWHO uMeTb B BURY,  TO p o 6 o q e e  Honpn-  . . . . 
a a H o r o  nMTaHuR, npu BOKPMTOM B ~ I ' K ~ I O ~ C I T ~ ~ ~  x e H u e  pene Re n o n x H o  C O O T B ~ T ~ B O B ~ T ~  nn~a-  
S1 cpa6o~ae~ pene Re. HOPMO~~HO 3OKPMTble IOUeMY HQnPRXeHUK). HOMMHO~ Pe3MCrOPCI R1 B 

K O H T ~ K T ~ I  re1 ~ O ~ O M K H ~ ~ C R ,  H a n u w e  p e 3 u ~ ~ o p a  H ~ K O T O P O ~  menew BOBUCUT O T T U ~ O  ucnonb3y-  . R1 nocnenosoTenbHo  c pene yMeHbwuT peneii- e M o r o  pene, ero nywe onpenennn 3 ~ c n e p u -  

HblG TOK. TOK KClK TOK OmYCKOHMR MeHbWe, '4eM TOK MeHTOnbHO. 

~ p 0 6 0 ~ b l B O ~ M f l  (C KOPPeKTHblM HOMMHOnOM R l ) ,  



B O ~ M ~ H O R  O ( W e  UtrTerFUrOPO (PHC.~) KOHneH- TerfXlTOPO, KOTOPMR He BblIlOnHReT UHBePTUPOBO- 

cmop C n p o c l w n e ~ c e 6 n  ~ M K O C M O ~ ~  ~ o r p y 3 ~ 0 R  HO HUR. HOMUHO~U ~ ~ ~ M ~ H T O B ,  onpenen~10~~1~e no- 
BblXOne onepa~noHHoro~CU~!.frenR, XOpOKTep KO- CrORHHYI0 BpeMeHU UenU, RICl U RZC;! ROnXHbl 

TOPOR M o x e T  ~e6naronpnnmo BnnnTb H a  ma- Gbm pasHb,, nFBHOMcmplaeTaKan aeMa 
6unbH0CTb CKOPOCTb HaPaCTaHuR BMXOnHOrO 6 o ~ a e ~  KClK H ~ H H B ~ ~ T u ~ Y I ~ ~ u ~ ?  flU$$epeHUU- 
H O ~ ~ R X ~ H U R  OY. mop. h f l  ~ P C I B H ~ ~ H O ~  KOMlleHCOUUU CUBUrO HO- 

Ha pnc2 n°KaxlHa anbrepHmBHau UH- hwHanbl pe3uc ropos  R1 u R2 ~ O ~ X H M  6 m  pasnbl. 

HBB~~'EMHUM n p U n a n o M  KOXHO~ panio~aRc- 
~ e p ~ i  060 e n e ~ ~ p o ~ ~ o i  no6opa~opii E y~isep- 
CanbHUfi 6 n o ~  XUBJleHHU 3 PerynbOBOHUM BU- 

XOROMTO HU3bKUM P ~ B H ~ M  $ n l ~ w y a u i A .  Ha pH- 
CYHKY nOK03OHO CXeMa npOcTOrO y BUrOTOB- 

neHHi peryJlbOBaHOf0 6no~y XUBneHHR H a  12 B 
3 UU$POBHM KepVBOHHRM, RKY 3 ~ 0 6 ~ ~  M. Me~b10 

(Q)PoHu~R). 

6 n o ~  xusneHHR npoqloe sin ~epexesoi Ha- 

npy rU  220 B 50 ~ U ~ M ~ H H O ~ O  CTPVMY, RKO 3HUW(Y- 

ETbCfl 3 0  AOnOMOrOI0 TPCIHC$OPMOTOPO X1 3 

rU LM317. PiseHb HOnpyrU 30METbCfl  KHOnKOI0 

S2, HaTMCKaHHR R K O ~  nPU3BOAUTb RO 3ClnYCKY 

reKanbHoro  M ~ ~ ~ T M B ~ ~ P O T O P O ,  no6ynosa~oro 
H a  ~ i ~ p o c x e ~ i  roR~epq NE555. I ~ n y n b c u  ~ y n b -  

~usi6pmopo n i n p a x o s y l o ~ b c n  neKannnM niqunb- 

HUKOM CD4017, BUXOnU RKOfO ~ ' E ~ H O H ~  3 

sinnosin~u~u 6 a 3 a ~ u  ~ p a ~ 3 n c T o p i ~  T1 ... T10. 
Kone~~opu NUX T ~ o H ~ u ~ T o ~ ~ B  3'EnHaHi MIX CO- 

6010 q e p e 3  n i n c ~ p o o s a n b ~ i  p e ~ u c ~ o p u  
VR1 ... VR9, ~ innoB inH0 ,  a TaKOX 3 KepyOYUM BU- 

B O ~ O M  i ~ ~ e r p o n b n o r o  p e r y n n T o p o  LM317. 

. . 
a r ~ a n x y n b c n  H a  ~ o & e ~ c a ~ o ~ o x  c 1 ...~4. nio~opu. 

Q i~cosa~y  H o n p y r y  -1 2 B swpo6nne perynrc- Csi~nonion r e p e o H o r o  Konbopy  LED1 curna- 
TOP ~ e r a ~ u ~ ~ o i  H a n p y r u  LM7912, npo ii Ha-  niayc npo r o ~ o s ~ i c ~ b  80 P O ~ O T U  6no~a XMB- 

RBHiCTb cB in~UTb  C B ~ T ~ O ~ ~ O ~ ~ H C I ~ ~  ~H~~UKOTOP LED2 neHHR. 

XoBToro  KOnbOpy. C e i ~ n o n i o n u  LED3 ... LED1 1 B U K O H ~ I ~ T ~  p 0 n b  

AUCKP~THO PerYnbOBOHY Hanpyn/  sin +1,5 ~ H ~ U K ~ T O ~ ~ B  HanpyfU 1,5 ... 12 B, RKO ~ M ~ H O E T ~ C R  

no 12 B supo6n~~ PerynRTOp ~ O ~ U T U B H O ~  HanPY- P.UCKPeTHO: 1,s; 3; 4,s; 5; 6;  7,5; 9; 10,5; 12 B. 
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KOCKOn HO TpOH3UCTOpe HO T O K T O B ~ I ~ ~  BXOn f2. TOKHM O ~ P O ~ O M ,  rUCnO, KOTOPOe nORBUTCU 
(EWE. 25) CL(eT'4UKO. l/lMnynb~bl6yn~ nonc.luTbl- HO nucnnenx, 6yner O T O ~ P O X O T ~  ReCRTUKpOT- 
BOTbCU HO 3TOM BXORe npU HU3KOM YPOBHe HO Hoe OTHOLUeHUe MeXny qOCTOTOMU f 1 U f2. 
B ~ I B .  26, KOTOPMA 06ecneru~00~ neron~b~R Tpurrep FF2 B K ~ O ~ ~ H  KOK xnyquA u ucnonbsy- 
nenuient. 1C2 u Tpurrep FFl B TereHue necuTu eicn nnn 06ecnere~uu KOPP~KTHOR P O ~ O T M  

pe3uciop R2 uMeei conpoTusneHue 
1 KOM, io rm npu conpomeneHuu 1 KOM 
u3~epue~oro pe3ucropa Rx crpenKo u3- 
MepuTenu noKamei MoKcuMonbHoe OT- 
KnoneHue no wKone 3,9 B. Anonorur- 
nMe no~a3onuu npu6opa 6yny-r B cny- 

Ha 6a3e onepauuon~oro ycunu-renn CA3140 FETMox- Korno ~2 = R~ -1 0 K ~ M  ~2 = kx = 
no nocrpom npocroi o m e ~ p  c nunet7~oi u ~ o n o i  (CM. = 100 K ~ M ,  
PH~Y~OK) .  OY BWIK)reH HeuHBePTuPYo'4eM pemuMet T o ~ u ~  0 6 ~ 0 3 0 ~  n e p e m ~ r ~ ~ ~ e n e ~  S l  
HO npUMOM BXOne nOJl.4epXUBOeTCU ~OCTOUHHM~ YPOBeHb OmeTpe 06ecne,,uB00Ta TPu nuanCI- 
cro6unu-rpo~o~ c HonpRmeHUeM c~a6unu~ouuu 3,9 B. 3oHo u3~epeHu$ o... 1 K ~ M ,  0 . 1  0 KOM 
Bblxon~oe HanpuxeHue OY onpenenue~a BMpoxenueM , o,.. 100 K ~ M ,  
(Rx + R2) x 3,9/R2 [B]. % o 6 ~  o ~ m n 6 p o ~ m  omeTp, ~e06-  

T ~ K  KOK OWH KOHW u3MePmenbHoro ~PUGOPO nowlo- XOnuMO BMcraBm HOnb u3~epmenb- 
qeH KO BXORY OY U ~ ~ O ~ C ~ ~ P O H Y ,  U3MePfleMOe HOnPR- HOM npn60pe. noTeHl ruo~e~  p2 ycra- 
menue 6ynei onpenenuncn BwpomeHueM: HOBnUBOOT HO MUHUMOnbHOe COllpOTUB- &IR2 3r9 + R2/R2 319 - 3,9 T.e. Rx/R2 3t9 rB1. nenue, mu 06ecnere~uu ~oufjonbwei 

nocKonbK~ Han~xeHue cr06unm~one conpoTUB- qYBCTBwenbHOCTU, U 30KOpallUBOOT pe- 
neHue pesucropa R2 U M ~ O T  + u ~ c u p o s a ~ ~ e  3~arenuu, 3McrOP b, c nOMOqbO noncrpoeqHuKa 
HonPfimmne, U3MepeHHoe OmeTpOM, O K O ~ M B O ~ T ~  nPo- p 1 BblcrOBnnOT Honb Ha WKone u3Mepu- 
n o p u u o ~ a n b ~ ~ ~  ~enuqune C O ~ P O M B ~ ~ H U U  R2. B ~arecr-  ,,,, omeT Towe OTKOnu6- 
se u3~epu~enu ucnonb3ye~cu ~ n n n u o ~ n e p ~ e i p  c nocne noRCoeWHnn npeuu3uoHHble pe 
fl0BCITenbHblM pe3UcrOpOM 3,9 KOM. M O K C M M ~ ~ ~ H O ~  OT- 3u,p, u3BecTHoro HoMuHono (Honpn- 
KnoneHue no wane  u3~epu~enb~oro npu60p0 cocros- Mep, 100 K ~ M  nOnYCKOM 1 BblBO- 
nuei oKono 3,9 B, T O ~ H O C T ~  onpenenueicu nopoMeTpoMu noM ~ x ,  perynupoBKo~ noTeHuwoMeTpa 
cra6unu~po~a. rep~a~nesb l i  nuon, n o n ~ n t o r e ~ ~ ~ i  no- p2 n06uBoOTCu nPoBHnbHMX noKa30Hnfi 
PannenbHo n 3 ~ e p ~ e n b ~ o ~ y  ~ P M ~ O P Y ,  ~oulnuloeT era B npu60po, bu xopo~ef i  TorHocru 
cnyroe neperpy3~u. pe~uR no Bcex ~uono3o~ox HoMuHonbl 

O ~ ~ T P O M  MOmHO nPOU3BOBUTb U3MePeHUR B JPeX pesucropo~ R2, R2 '  I.( R2" nonmHbl MMeTb 
RUOnO3OHQX, U3MeHUU HOMUHOn pe3UCTOpO R2. Korno nonycK He 6onee 2 %, MaKCMManbHMfi 

l5V 

A X  
'w' 

HoMuHon conpomBne- 
HUU, K O T O P W ~ ~  MOXeT 
UCnOnb30BOTbCR mR 
pesucropa R2, u, cne- 
floeoTenbHo, MCIKCM- 

ManbHoeconpomBne- 
Hue Rx, KOTOpOe MO- 

meT 6 W ~ b  u3~epen0, 
3OBMCKI OT BXOnHOrO 
conpoTnsneHun OY. B 
omeipe, nocrpoeH- 
HOM no CA3140, MOX- 
HO UCnOnb30BOTb p e  
SUCTOP R2 conpoms- 
neHueM 10 MOM. 

m 



-0~lah30d 2 HJlaKUaDgOU BOrOU or01 DHMhUUa9 -0dU0~ WMl3ahUWOHUtf 'OiWOHhOl hmaw 33HW 

'no IO\AOU WO\AOl MDWH30HB '~UOH~~~JOU -oduwor) MXE~~JDH ~0a0r01aa~ah~r 0 A0 truH 

aodo~oran tcxaawu (D 1.3wd) nuah auoxlqa DH ahama ls~noudoa lqHDcDrou u'g1o~.md DH 
'EUH~X~~UDH OJOHUOX~ 10 HUOWU3UBDE 0 DrOl '~UH~XK~UDH XI~WLIU~UOU aHOEDU 

OJOHUOXlqIJ MqUOHl+3HMU ~o~Uo~>oaadu lolDU -DMU 0 UXOl aUmqUOg OHqUalU3OHlO lolDalqlD9 

-~ugo uuah MLE a39 'O'AOI OJOHHHOUOU XMH~OUM n wan~aua~loduo:, wlq~Uox1qa WIX~UWDH 

HDcorou W~.>nd DH ~aw~ausnloduo3 aocluoxo -uuwro31qa lol~mugo mx3 anrD1 .~xoug OJOH 

ao~~awadau 1aaua~UUadu H u~tia3 ~OHID~~O -~UDHO~YHAI+ OJOHUO aaUahDr B z9 VX~(W AO 
MoHsualuxouou lahgadl a~dolor 'MY~DXDH WD~OE~UOU~M OHXOW 'UXE~~JDH MOBO~OI uuah 
MOBO>Ol MWaX3 10 MUhMUlO 0 'HEsS~ tj0HlDd UUU DYOl OJOHHHOUOU UrHHhOUU alqwa~us~d 
-90 Ljanhodhn+~ox ~0~0d~3 m0l D)IUHhOUM -uh 'lq~d@ ).(OHqUDUhaU3 80UDHJU3 lqdol~da~ 
OJOH~KUOUX~~U DWaXJ DHDEDrOU JL.JH~ DH -a1 'Dl01 OJOHHtcOUOU uua~uu~h 'U~H~~DU'DBU 

.(u~oauh~(o~h WOHOEDUDHU M WanHauaul -!odd ~AHHO~U~~UE alq~huIJEDd ahduuaod~ 



MY T O K ~  HO Bblxone (pnc.2a). Ha- 
npnMep, B 6 o n b w ~ ~ c ~ ~ e  CXeMHblX 

npunoxenuA MOXHO n p e n e 6 p e r b  

TOKOM nOKOR (Y OY MAX4 1 62 TOK 

nOKOfl n p ~ 6 f l ~ 3 ~ ~ e n b H 0  PaBeH 25 
MKA). C x e ~ a  na puc. 16 BeneT ce- 
611 OHOnOrU'IHO, HO ee TOK nOKOR 

BblqklTCIeTCR OT kl~eOJlbHOr0 3HO- 

reHun  TOKO H a  BblXOjle (p~c.26). 
C x e ~ a  H a  pnc.1 B 06ecneru~ae~ 
TOKOBYO HOrpY3KY 6 8 3  O W M ~ K M  

TOKa nOKOfl, M CXeMO HO PMC. 1 r 
npencTosnueT 6unonnpnblR ~ b l x o n  

-TO eCTb 3T0 HClrPY3KCl UnM MCT09- 

HHK TOKO - B BOBMCHMOCTM OT no- 
nflPHOCTM BXOnHOrO HOnPRXBHMfl 

( T ~ K  X e  3OBUCUT OT TOrHOrO 

COrnOCOBOHMfl B ~ ~ C I ~ I H H  

conpo~u~ne~nh p e 3 u c r o p o s  R 1 -  
R2 n R3-R4). no6on P ~ ~ H O C T ~  

M e W y  0 6 c o n 0 m b l ~ u  Be~llqUHOMU 

n a n p f l x e n n i i  nuToHnn nponsnneT- 

Cfl KOK TOK CMeUeHMII BO BXOAHOM 

Hanpnmenuu. )IJM AocMxeHuR tie 
qYBCTBMTeJlbHOCTM K M3MeHeHMflM 

HanpflXeHMfl MCTOqHMKO nklTOHHR 

CXeMa MCTO'iHHKO TOKO H a  PMC. 1 P. 
~ p e 6 y e ~  pOBeHCTB0 BenMruH 

C O ~ ~ O T U B ~ ~ H U ~ ~  p e 3 u c r o p o s  R2- 
R3 u R4-R5. 

b n  p a c r e T o  B ~ I X O ~ H M X  TOKOB 

H a  PUC. 1 MOXHO BOCnOilb3OBOTbCfl 

@pMynoti. 06pa~t1~e BHMMaHMe, 

'IT0 BO BCeX CXeMOX RLOAD=l 00 
OM. Ha puc.1a loUT=- 
VIG/RLOAD+25 MKA; HO PMC. 16 
lour-VIN/RLoAD - - 25 MKA; HO 

p ~ c . 1  B IOUT=-VIN/RLOAD; HO 

PMC. 1 r loUT=-2~VIN/RLOAD; HO 

PMC.~U ~ O U T = ~ I N / ~ L O A D ~  
Ypas~enue Ann puc. 1 r 

n p e n n o n a r a e T  T o r t i b l e  n a p b l  

R3=R4, Rl=R2 u V+=V-. kl npM 

ycnosnu, vro R4 Ha M n o r o  6 o n b u e  

R1. 
Ha pblc.2 nOKO3aH 

~ ~ U H ~ M U ' ~ ~ C K U ~  UMnenOHC ueneA, 
npnseneHnblx HO puc.1. 

m 



C X ~ M ~ ,  nOKO3OHHylo H a  PMCyHKe, p 0 3 p O -  flp%tV3HUR 3 B OBTOp OTK03O~CR OT UCnOnb30- 

6omn CTMB Aenoy (CLUA) nocne TOrO, KOK BaHua T ~ O H ~ U C T O ~ H O ~  CXeMU, KOTOpOfl HymLlO- 

~ B T O M O ~ H J ~ ~ H C I R  MCIrHUTOnO flBCIXflM ' 3 0 ~ e B 0 -  eTCR B pOflUClTOpe (1 0 B X 0,5A = 5 BT), U npU- 

na" n e H N  ero nvr~ueir KOCCeTU. B~ecro  T o r 0  MeHun  U M f l ~ i l b ~ H b l i r  c r a 6 u n u 3 0 ~ 0 ~  T L 4 9 7 . 6 e 3  

~ T O ~ M  ~ ~ M ~ H H T ;  BCTPOeHHYlo OBTOMOrHUTO- ~ ~ O ~ O ~ H U T C ! ~ H O ~ O  P ~ f l M ~ T ~ P ~ .  &;IR er0 pb60- 
nv, OH Deluun u c n o n b 3 o ~ a ~ b  B ae~o~o6une  TU B K a q e c r B e  DCIDC n ~ e o 6 ~ a 3 o ~ a ~ e n f l  He-  ,. . 
M O ~ H ~ ~ H M ~ ?  K O C C ~ T H ~ I ~ ~  flneirep, ~ o ~ o p b ~ i r  HU 

p O 3 y  H e  flOpTUn neHTM KOCCeT. 

b 9  p e w e H u a  U O H H O ~  3 a u a r u  H ~ O ~ X O ~ ~ U M  

nepexofl~oir a p a n T e p  - no~uxalouuh 6op~o- 
B o e  H a n p n x e H u e  ~ B T O M O ~ U ~ R  c 10 ...I 5 B flo 
3 B (~unosoe H a n p a m e H u e  nuTaHua m a  nneh- 
epoe). 

b n  n o n y r e H u n  c r a 6 u n u 3 u p o ~ a ~ ~ o r o  H a -  

O ~ X O ~ ~ U M O  BCerO Hec~onb~o K ~ M ~ O H ~ H T O B ,  BM- 

XOflHOe HOflpRXeHMe KOTOpOrO yCTOHOBnUB0- 

eTCR M H O ~ O O ~ O ~ O T H M M  nOTeHUUOMeTpOM VRl . 
~ ~ Q K T H ' I ~ C K H  MUKpOCXeMO TL497 n e r K 0  

cnpasnneTca  c ~ a r p y 3 ~ 0 i r  B Buue  nneirepa, oc- 
TOBOaCb HeMHOrO ~ennoir. H a u 6 o n b w a ~  HO- 

rpy3KO H a  CXeMy npMXOflUTCR f l p U  BKnlo.leHUU 

p e m u M a  nepeMoTKu  nneirepa. 
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sodomdgnso~Uo~~ ~~XDUOX~DHO~'AHO~~OE 
-od aH 21 '11 ~dhor DU~OW 'AH~XO mad g 

~odolodgnau~quhw xlsHsungouoHow 
xlq~~onouhadu D~U mxdaUo3 vodolor 'g8c~p 
nwax3odrnw aa0~30 OH o~aoduou 0al3yod 
-on .oauyoduh owax3 Dttooonou rand OH 

.,,xuaoInhquDuu 2 ~"'8 10 dawn duo^ 'nad 
-OID~ 10 am01 OH 'D~OLMU~W~WWD n IHHOMU or 
-UHhOun o~oaala3 10 orquo1 aH doqndu qlDluu 
OHmOW W~U~~D~~UEHOE~~U 3 m~adk MnHaHaw 
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anHahollmUou almUox~ss HUUO laaw OBUMO~OA 
~un~auouh DH OJOHH~~OUOU~D~ 'DUIaqg0 OJOHU 

MUM oxodol 'MUHDUE OJOHHa0lJ~MEOX 'DIMWOU 
o~o~h~u AHD~XD qmhau3ago OHXOW '(omquou) 
ynrhadhj.~ UD~O~D~ED~ aodolon 'oauyoduh 
OJOHHOHhDEHUDHJM3 OJOUO~U OIqmOWOU 3 





C4 

aw8) 
cupena 

TaKXe neTnU OXPOHbl L1, L2 npOTeKaeT TOK, 

npu  TOM no~pe6nenue~o~a cocrasnseT OKO- 

no 1 MA. H O M H H ~ ~ M  pe3ucropos El, R2 MOX- 

no yBenuquTb 80 220 KOM,  TO npnseneT K 

YMeHbWeHUK) no~pe6nenun TOKa (npn6nusu- 
TenbHO no 0,l MA) M n03BOIlMT nOpAepXUBOTb 
B pa6oue~ CoCTonHnu CnCTeMy C KOMnneKTOM 
nanbquroswx 6a~apeA B Terenue uenoro rona. 

Ha pnC.3 nOKa3aHa neqOTHaR nnClTa C pa3- 
MeUeHHblMU Ha ~ e i  3neMeHTOMU. 

Co6upou npu6op, cnenyeT ~ O ~ ~ ~ O T U T ~ C R  

0 3ClUUTe er0 OT B03MOXHblX ~ C I ~ P I ~ ~ H ~ H C I ~ ,  nM- 
U BnaXHOCTU. /IJJ~R 3TOr0 ne'i0TH)WJ nnOTy yC- 

~poicrso XenaTenbno noKpblTb naKoM unu rep- 
MeTuKOM, O C O ~ ~ H H O ,  ecnu npn6op npenno- 
IlOrcleTCU 3KCnnyCITUpOBOTb BHe OTaflnUBae- 
Moro naMeqeHun 

KOHT~P 12 UCnOnb3YeTCR, KOK npaBUn0, B 

uenu, aaquqaouei sxonnue naepu. K ~ K  B U -  

HO u3 O~UCOHHU, nepernoqaTenb S1 swnon- 
HSeT BOXHyO pOnb: CnyXUT Wn ~lcnlo~e~cln/Bbl- 
~ n o r e ~ n n  npn6opa u o~~noqenun curHanu- 
3CIUUM. ' 4 ~ 0 6 ~  YCTPO~CTBO nOnHOLleHH0 Bbl- 

nonHnno ponb o x p a ~ ~ o i  cucTeMM, TO npu ero 
MOHTOXe HYXHO CnPflTOTb 3TOT BblKnlOqOTenb, 
0 nocTyn K HeMy OrpanUTb KOHTyPOM L2. Ha- 
npuMep, ecnu KOHVP L2 oxpaHneT neepn no- 
MeurenI.cn, TO nocne sxona B nee (napy~uenuu 
K O H T ~  a L2) y ynonttoMoreHHoro nonbaosa- 
~enn 8 yne~ ~ e c ~ o n b ~ o  ce~ynn (onpenenennux 
HoMnnanaMu Uenu R6, C3) Ha o ~ ~ n o r e ~ u e  
cur~anu3auuu. Ananoruqno, BKIIOSUB CuCTeMy 
oxpaHbl nepeKnoraTeneM S1, y nonb30~a~enn 
6yne~ HeMnoro apeMenu (R5;Cl) nnn BMxona 
u3 noMeuenun no nepexona B pemuMoxpaHb1 
npu6opa. 

Ta~oe pewenue panuKanbno eaTpynHnT sa- 
naHue B ~ ~ O M ~ U K Y  O ~ O A T U  oxpany. 

HUH BXOnHOrO CUrHOIla 5 B. 
Cxe~a npu6opa nOKa3ClHCl Ha p~C.1. Mme- M# K l  QKQHTpQnn 11 pu~enb m q o e n  no 603e uu~po~on~ponnepa 

PIC1 6F628. 









C nOMOlUblo L C - ~ ~ H ~ ~ O T O ~ O  nPOM3BOnUTCR 
n3~epenue MH~~KTMBHOCIM, a c noMoublo RC-re- 
HepTopa - eMKocru. LC-re~epo~op nocTpoen HO 

MHBepTOpe IC30 C K ~ ~ ~ U K O R  L1 CI KOHfleHCOTO- 
p a w  C5a, C5b, C60, C6b. B~elu~nn KOT~~UKO 

nonlcnloroeTcn K n3~epmenlo c ~OMOU~K) "KPO- 
~onunbrn~os' P1 n P2, npn  TOM nepe~nlora~e- 
nb S2 nonmeH HaxonnTbcR B nonomennu 1. 

RC-~~H~POTOP C03nOH Ha MHBepTOpOX IC3b i~ 

1C3c c 3 n e ~ e ~ ~ a ~ 1 . c  R4 u C7.1/13~epne~~R KOH- 

neHC0TOp nOnKnloraloT KTeM Xe pa3beMaM, TrO 
n nHnyunBnocTb, a nepe~nlora~enb 5 2  nepeso- 
p p ~  B nonomeHne 2. 

rHe3n0 S K I ,  SK2 CnyXOT Ann nORKnloqeHMR 
BHewHero UCTO~HHKO. Pesynbro~b~ w3~epe~uir 
o~o6pamolo~cn Ha XK-MH~~MKOTOP~ 

Bcn K O H ~ ~ K ~ H R  noMeuaeTcn HO O ~ H O R  nna- 

HEX-KO~ npOWUEIKM MMKpOKOHTpOnnepa 
PIC1 6 F 6 2 8  no~a3a~o HO pnc. 1, a nporpaw- 
Hoe 06ecnere~ue Ha acce~6nepe MOXHO 6ec- 
nnawo "CKCI~OT~" no onpecy: www.epemag3.com 
/index.php?aption=corn~docrnan&task=ca~view& 
gid=29&lternid=38. 

Ueir npunan- su~axinX.Knop~ (w.porade- 
vices.com) - onepmas y pi3~ux ~ a p i a ~ ~ a x  wu- 
pOKe nOlUUpeHHfl y CB~T~. ~ C I ~ O T O  KOPHCTYBOL(~B 

Erne nepeKoHonucfl B Roro ~ ~ ~ K T M B H O C T ~ .  

Zapper npauloe, nonolorn nynbcylory HO- 
npyry (JBM~CIRHO sin 9-sonb~osoi 6a~apei) HCI 

napu enelcrponis, po~~awoea~ux Ha ~ i n i  nlonn- 
HM, U O  nPC1380flUTb RO ~POT~KOHHU Wpe3 Tino 
nynbo/loqOrO CIpyMy, H K M ~  3 ~ 6 ~ 0  B~nMBClE Ha 
Bipycn, X B O ~ O ~ O T B O ~ H ~  ~ i ~ p o 6 n  i 6auepii. 

npu~u~nosa eneupnrHa cxeMa npunany 
nOKO3ClHa Ha pblC.2. Ha M~KPOCX~M~ IC1 i TPOH- 
3ucropi T R l  3i6pa~nir ~~06ini30~0p XnnneHHn. 
n 'e3oene~e~~ WD1 i csirnonion D2 cninanisy- 
l o ~ b  npo noraToK i ~ i n e ~ b  npouenypn. Mi~po- sin'lyrw i~nynbcn, SKI retiepyc npunan, qo npaqloe 
Kowpnep IC2 3a6e3neryc ~o601-y P~~KOKPM- sin Honpyru 9 B. 
c~anir~oro ~ H ~ H K O T O ~ O  T~KCTOBHX nosino~ne~b 6 i o e n e ~ ~ p o ~ ~ i  npunanu Zapper 3a6opo~e~o 
x2. ToA~ep IC3 € renepaTopoM 3 nepiono~ re- 3aCTOCOBysiJTU nloDM 3 ~ C l p n i ~ c n l ~ y n n ~ ~ p ~ ~ ,  MOR- 
tiepaqii 16 c. Ha ~ i ~ p o c x e ~ i  peani30sa~ui 6 y r ~ i ~  MOT~PRM i ~ O M ~ C T ~  ~san i+ i~o~a~o i  ~enurnoi 
noneiR~nl ~ a i r ~ e p ,  ~o 3a6e3neryc suxinnuii nonoMoru. npu BMHUKH~HH~ n06irnux e + e ~ ~ i ~  cnin 
MeOHAp WcTOTOlo 2,5 K ~ U .  Herafi~0 npclnUHMTU BUKOpUCTOHHn np~nany! 

npnnan nerKo p 0 3 ~ i ~ y ~ l b c n  B nnacrMaco- 
BOMY K O ~ ~ Y C ~  PO~M~POMH 150~80~50 MM. Ene- 
~ ~ p o n n  as 'n~a~i  3 npunanaM repBoHuM (nnn 
no~msnoro) i ~OPHUM (mu H~~CITUBHO~O) npo- 
sonaMn, uo ~ O K ~ H ~ ~ D T ~ C R  ~ - M ~ ~ ~ M ~ T P O B H M M  

WTM~KQMH. Eneuponu (pnc.1) suro~oene~i 3 
M ~ ~ H O ~ T P Y ~ K U  ~ ~ ~ O M ~ T P O M  22  MM. npu BMKOPM- 

. CTOHH~ npUnany BOHU 30TUCKaloTbCR B PYKOX, 
n p u ~ i p o ~ ,  ~ ~ ~ B O H M R  B npasil, a rop~uir - y 
nisiir. 

Kypc ni~yea~nn clcnanamcn 3 ~pbox cea~cis 
no 7 XB. i3 n a y ~ a ~ u  no 28 xa. Mix nnMn. 







H 3 ~ e p e ~ u e  
na aMempos 
~a 6 eneii 
pajapoM TDR 

u a ~ n o e  ~ C T P O ~ C T B O  6uno 
H ~ ~ O T O B ~ ~ H O  NU pewenun KOH- 

KpeTHblx BonpocoB: KOK u 3 ~ e p m  
BonHosoe conpoTusneHue ~ a 6 e -  
nU C nOMOLL(bK3 yHMBePCClnbHOr0 
U3MepWeJIU, KOK BMnOnHMTb P03- 
BeTsnenne 50-OMHO~O ~a6enn OT 

7 5 - o ~ ~ o r o ,  KOK onpenenmb Mec- 
TO nospewelrun ~a6enn uMnynbc- 
HMM MBTOROM. 

OWBUHO OMMeTPOM U C nOMO- 
u b o  nououHHoro TOKO nent.3~ 
U3MePUTb nOpOMeTpbl, CBO~CTBO 

KOTOP~IX npon~nuo~cu ~a B~ICOKUX 

YacroTax. 30 He ~H~WIT,  TO mu 
npOBeneHUU u ~ M ~ ~ ~ H u R  OHTeH- 
H ~ I X  u npyrm ~a6eneR 06u3menb- 
HO H ~ O ~ X O ~ U M O  nPUMeHRTb Cne- 
~ u o n u 3 u p o ~ a ~ ~ o e  u noporocro- 
nuee 06opynosanue. B R ~ H H O A  
m e  npemoraeTcu npocroe yc- 
T ~ o ~ T B o ,  KOTOpOe He TOnbKO no- 
MOXeT U3MePUTb BOnHOBOe CO- 
npomBneHue ~a6ena. HO u n p B e  
P M T ~  ero aaTyxanue, nonanuso- 
Ban Meno nospexnenun u Heo- 
6blqHbl~ C ~ O C O ~ O M  M3Mepmb ero 
NUHy 6e3 UCnOnb30BOHUU 'M~T-  

pa". 
Hassa~ue '~06enb~blk ponap" 

yKa3blBaeT Ha npUHUUn pa60Tbl 
ycrpokcrea. B c ~ ~ u u C I ~ ~ H O ~  Tex- 
H M ~ ~ C K O ~  nMTepUlypeTOKOe ycr- 
PO~CTBO HOCMT HO3BOHUe TDR 
(time-domain reflectometer, nu- 
~ a ~ u q e c ~ u k  p e + n e ~ ~ o ~ e ~ p ) .  B 
uccnenye~b~k K06enb usnyqaeT- 

CR KOPOTKUA ~ P R M O ~ ~ O ~ ~ H M ~  UMnynbC.  TOT UMnynbC PaCnpO- 
crpoHneTcu no ~a6eno co c ~ o p m o  HeMHoro ~enbwek sa CKO- 
POCTb POCnPOCTPOHeHHU CBeTO. OTPOXO~TCU OT BCUYeCKMX 
npenn~crsuk, u B T O ~ K ~  ~b~xona Bo3BpaqaeTcu 3x0 B BMne on- 
HOrO UnU HeCKOnbKUX MMnynbCOB. Ha6none~ue 30 OTpaXeHHbl- 
MU HMnYnbCOMU nPUHOCUT MHOrO U H ~ O P M O ~ U U  0 ~a6ene, er0 
nnclne u snempurecKux xopamepucTuKax. Ycrpokc~~o po6o- 
TaeT COBMeCTHO C O C W ~ ~ O ~ ~ ~ + O M ,  Ha 3KPOHe KOTOpOrO np0- 
BOAUT ~a6none~uu  30 ~ n e m p u ~ e c ~ u ~ u  npoueccaMu B ~a6ene. 

~ P U H U M ~  pa60~b1 pe+nemo~e~pa r i o ~ a 3 a ~  ~a pnc.1. KOK 
BUJWO, reHepaTOp sblpa6a~bleoe~ KOPOTKMe npUMOyTOnbHble MM- 

m/nbCbl, KOTOPble nOCblnalOTl3l B nUHU0 U POCCMOTPUBOKITCU 803- 
HUKlllUe 3x0-nPOUeCCbl. 60nb~ytO WCTb PCI~OTU BMnOnHReT 
npo~~wnennblA ocuunnorpa+, n o ~ a 3 b 1 ~ a o ~ u k  speMeHHMe 
npoueccu B nunuu. 

Ha puc.2 n o ~ a 3 a ~ a  3nempuqec~an cxeMa reHepaTopa UM- 

nynbcos. re~epmop nocrpoen no ~naccurec~ok cxeMe Ha UH- 
BepTOpaX KMOn CTpylm/pbl CTaHnapTH0k noruKu 74AC04 
(KP1554JHl) B PDlPl4 Kopnyce. 'iocro~a cnenosanun renepu- 
PyeMMX UMnynbCOB OKOnO 1 Mru, KOTOPYO, npU XenaHUU, MOX- 

HO U3MeHUTb, non06pas APyrUe 3HOqeHUn HOMUHanOB KOHneH- 
cmopa C1 u ConpoTusneHuu R2. K O ~ O T K U ~  uMnynbcbl nnmenb- 
HOCrbD OKOnO 5 HC O~PIJ~YKITCR B Uenu C2R3,3a~eM +O~MU- 

1 I 
O-rpaxenne uMnynbca 

OT KoHqa ~a6enn 
re~epa~op  D 
KOPOTMX 



-UUaO3 aohhln WOHHDU '3Na WOYHHhaHOY 
-DH 3 r0 E"' [ UOHMLIU DU00odu WOYC~~O KlMU 
-oscuodu w~~d~ouuuhx~ annaHuUao3 

.o~sDdu3n ou~log~d 
oauyoduh u a3uanawdu an d0lD3HaU 
-Hor am~ud~a wor~dolao a '3~4 P [ 'L WDU 
-mu0 r ouodu nm~undu wg HamuoU (yuxxh 
-nwodar @H [) &3 ~o~D~H~UHO] .(auyodL 
-3h) )aUauah XAHlOUDhOX03148 MLIU autidau~d 
-DX 'IUHBUBM alSHBUlDJaH ~~DBO~HFHWUHHW 

ugolh 'WOED~~O WM~DI DHDBO~~U~O~U~ DI 
-DUU BDHlDhaU 'oauyoduh OJOwD3 n ao3Xh 
-0du flCdlawDdDu XUHIX~O>~ C90HHa9030 W 

dauod~x aoau~h~ .MUHDMU mn~amadu~~ ah 
-~Uou ndu am ho~d3 la~logod u ~'AMO~UDH 

YonDnI.cn shgadlan nwomawauc cnnnsnaodwu 
3 09LJfioduh a0HHDd903 OH~UWBD~U .~3nd 
DH ~OHHDED'AOU'~IDUU FOHlDhaU Y~HHO~ 
-0uo~Uo DH HaHUOUAB dDWDd yRHSUagD] 

annedamn n mrnoyy 
.so3suhuw~ xualodon 

XAWD~ L(UH~~)(UOU urn souiawauc ~UOHMWOH 

qlDdg0u0~ OHqUalMOJ3OWD3 OH~/(H MtlHD0OE 

-suou>u xu auuuou wd~ wuhau3ago &om 
an o*3s adox3 POPL uLM POSIPL 'PODHPL 
'PO~HPL 3WM 3H $"'P BO~~U~UWU qUOH 

-qualuuu cihwahgadl olh 'qlnlawos wol3 
~auawau€ RWJHUWDH 91Dd90Uou u 'aodom~ 
ad yw~aua~loduosxDHuhuuaa XUmqUOg H~U 

aHOEDUDUU WOHX~H 91~109Dd MHO MU dU 
-hg 'qwdasodu owuuoxgoan DUJO~ 'POSPL 
uuu pojp~ a~qndlruouug sl~aosquou~u a1 

-ahgoduou nmg 'POOVPL MUM PO~VPL auduug 
-xdaa> qltc~aw~du lahwaln asuyoduh s olh 'ann 
-DwnHa alul~dgo 'xx3vp~ nnda3 uwamodrww 
!onqu~&al~n voduugxdaa3 au~a~awudu K~DU 
-OJDU~ w~s~moweos ouou so3quhuwu ann~uodon 
U Ul3OHqUalULIU wads aoxlodox OHHOUhD3Ha3 

.kIrh~wadau anmcihau 
-1081003 WblBDUg OH& WHaUBkUOOU03 OJDW!4UOX 
-goan su~aduou MV .WL(HHUU wunquagox wugciu 
r oda ql~hcimuou ~UOH~OWEOB 1aDu OL~ 'WOY 
Z'Z OUWO S 10 aHOEDUDUu 0 DdolDda~aJ auH 
auacuoduo3 aohtfoxua wduou laauoaeou 8r.- [ r 
rahuwadau n [ [a"'~a aodouucad q1a3 '(U~DW 

otiquaul~o~o) u3qduwu aunqualuxouou axcih~ 
-~dg0 aU0Xflfl DH TJOXU~UWU Ddomdana~ auHau 
-a~lodum aoWoxus aouow xMmaosuhau3ago 'sod 
qhg q~od xMmaaHuoulqa 'xodoldas~u DH tc3lahd 



HkITenb~bl~ npOBOnnOnXeH 6 b l ~ b  n0 BO3MOXHOCTM KOPO'le C Ue- 
nbO er0 MMHMMOnbHOrO BnMRHMfl HO Pe3YJlbTOTblM3~e~e~llk. 6 
C B R ~ M  c ~ T M M  He 6blno npenycMoTpeno cneguonbnoro r~e3no nnM 
KneMM nnn KpenneHun MccnenyeMoro ~06enfl. Xunb~ ~o6enn 

~pU~~UBOOTKTO~KOM, 0603~0'ien~bl~A u GND. ne~oncr Mom- 

HO BMReTb Ha +OTO 1. 
T~CTMPOBOHM~ MonenM cnenyeT ucnonbaosaTb UIMPOKO- 

n ~ n ~ ~ l i b l f i  0~~~nnOrpa$  M U  npOCMOTpCl HMnynbCOB WlUTeflb- 

HOCTbO OKOnO 5 HC. 

HO $0~02-4 nOKa3aH CMrHOn B TOnCTOM 50-OMHOM ~o6ene 
BHeUIHMM BMOMeTPOM 10 MM n MMHO~~ 6,88 M npn BMXOnHOM CO- 

npoTMsneHuu reHepoTopa 50 OM, T.e. ~06enb 6bln noncoenn- 

HeH K renepoTopy onnoii croponofi. Ha +or0 2 no~a3on npo- 
UeCC, KOrRa Ha ApyrOM KOHUe nOnKnOWH 06blWblfi pe3UCTOp 

conpoTusneHneM 5 1 OM, T.e. Korno ~a6enb nonmo'ien c neyx 
cropon. OTY~T~MBO BunHo mnynbc, n o c ~ n a e ~ ~ f i  B ~06enb. 

Orpoxe~ue HesHo'imenbHoe - 3~ep1-n~ uMnynbco nepenoHa 30- 

rpy30'i~o~y pe3ucropy. Ha +OTO 3 ~ O K ~ ~ O H O  npoqecc, Kor- 
no BTOPOR Koneu ~06enu 6b1n POCKP~IT. Kpo~e  u3nye~noro B 

Ka6enb uMnynbco sunno MMnynbc, O T ~ ~ ~ U B U I M ~ C R  OT KOHUO Ka- 

6enu. OH nMeeTTyxe nonflpnonb,  TO n ~ecro~b~fi .  0 6 p a ~ ~ a n  
nonflpnocn uhmynbca ($010 4) ~o6nlonae~cu B cnyoe, Korna 
~ ~ O T M B O ~ O ~ O X H M ~ ~  KOHeU ~06enn UMeeT KOpOTKOe 3aMblKO- 

nne. 
Ha yKa3aHHblX $OTO~~O$UUX nOKa3ClHbl npOUeCCbl npl4 pO3- 

BepTKe ocqunnorpa$a 0,l ~ ~ c l n e n .  Mcnonbsye~blfi ocunnno- 

rpo$ no3~onue~ npocMoTpnsan npoueccbl B P~CTUH~TOM BH- 

ne npn po3sep~~e 10 ncjnen. Ha +or0 5 n o ~ a 3 a ~  TOT xe 
npOUeCC, 'iTO H Ha $ 0 ~ 0  3, HO POCTUHY BO BpeMeHM B 10 p03. 

KOK BMRUM, POCCTOUHUe MeWY MMnYnbCOMU COCTOBnReT OKOnO 

70 HC (ocuunnorpa$ nepen n3~epenun~n ne ~onu6posoncfl). 

M3nyioe~blfi B Ka6enb UMnynbC pocnpocrpaHneTcn no KOHUO KO- 

6enn n BO3BpOUOeTCfI 06paT~0 (1 3,76 M). TOKHM O~PCI~OM, 

po3nen~~  n n u ~ y  ~a6enn na BpeMn npoxomnenun uMnynbca 

(1 3,75 M / 70 nc), nonywu npu6nu3menb~ylo C K O P O ~  pacnpo- 
CTpaHeHMR MMnynbCa B ~06ene, PoBHYlo 200800 Kt.41~. 

Ecml6bl0cllw1n0QJa$ 6b1n pClH€!e O T K C I ~ M ~ ~ O E I ~ H  C nOMOUbO 

KBopuesoro reHepoTopo, TO'IHOCT~ t13~epe~nu CKOPOCTH pac- 
npocTponeHufl6blna 6b1 TorHee, O U I M ~ K ~  He npesbl~~ona 6b1 

2...3%. 
HO UlenyOUUXTpeX $ 0 ~ 0  nOKO3OHM nPOUeCCbl, nPOTeKOK1- 

w e  B 0 6 ~ ' i n o ~  oyn~o~a6ene 2x2,5 m2 munot7 4,4 M. Paasep~- TanbHO T O K O ~ ,  C O ~ C T B ~ H H O ,  flB- 

Ka ocqunnorpa$a 10 ~c/nen. 3 a n a 3 n ~ ~ o n ~ e  oTpameHnoro nueTcu BonHoBOe conPoTMBneHMe 
MMnynbca cocrosnneT oKono 40 Hc n csuneTenbcrsyloeT o TOM, ~06enn ( a ~ ~ ~ ~ u ' i e c ~ o r o ) .  X O T ~  
'iTo CKopocrb PacnpomponenMn nMnynbca B 3ToM ~a6ene sbl- K O ~ O T ~ ~ O  ~ a 6 e n ~  ~ e ~ c n o n b 3 ~ ~ -  
W e  H COCTCIBnUeT OKOnO 220 000 KM/C. CU BTeXHMKe 6q CTO'iKM 3PeHMR Ha 

Ha +OTO 6 H 7 n o ~ a ~ a ~ b l  npoueccbl npn KOPOTKOM BOM~IKO- 3ar 'a~ne B03neficT- 
HUM HO nPOTMBOnOnOXHOM KOHUe ~a6enn H 683 HOVY3KM, npu "OMex~ He CroMT ~nuBnRTbCR, 

OTKP~ITOM ~06ene. Ha +or0 8 no~o3an npouecc B ~a6ene qTO Ka6enb Hq MMeeT csOficrsO, 

npOKTH'ieCKM6e3 O T ~ O X ~ H M R  npM HCllOnb30BOHMM HO nPOTHBO- Mfl 3neMeHT0B ". 
nOnOXHOM KOHUe ~a6enfl HOQJY309HOTO Pe3MCTOPO COnPOMB- KOmnblR nMeeT neKOTO- 

neHueM 140 OM. Ta~ou senu'iuna nono6po~o 3 ~ c n e p ~ ~ e ~ -  POe BOnHOBOe COnPOTMBneHHe 



-30 XDLOUD~ XWXEUH nun arol wo~~aouou DH alogod nd~ -auanl~uo3 ~HHhwuaa ol~woH 
~33ehodu ~HIJ~~~SHO ~dl~od~ll -d~uou ah~qualnxouou laawn 

'01.31 

-3o~ho1 yornquog 3 ISHULI~' yo~naa~u yauagor x~unl XUHEO~ 

fl HUDO tcn~a~oduodu3~d nuodors MUH~~~WEU nuaaodu OH 

-X~H aUDhDH0 Olh 'laDhDHE0 01s aruu~du DH '11~0d013 C(O1E 

MUHDHE 10 lU3H0DE WOHhOl BDHH~~~UOU 'C(W~~M XOUHIXAH 

-Ed fl DH~UUED~ 19HU08 MWH~HD~U~~U~D~ SUO~OX) WDX XDl 
'(an~aUxada0~ axa 

aw DUD~DH 10 HUHMOU~D~ WO~DI DH ax HUM I~HMLIV w 0 [ ["'oo [ 
laawn quagor olh  DOMEOX^ OX^ UWO~~U~UWH huxaw DU~IO 

3rW () D~~U~UWYI OJOHH~XD~~O urxdaU~& u~awada aso~3o DH 

an~auxadaou ODW OU a~HM0l33Dd nun ~HuLI~' OJa w~luh3sDd 

OHXOw 'aUagDY 0 19HU00 MHH~HD~UO~U~D~ quodons tcDHc 
.~dol~da~a~ 10 ~UHMOD~D~ U FHH 

ati'xadaou dau~dox OH laDe~~o>h DdolDda~aJ ~~quhuwu OH 

-sUalU30HlO aHHOfllqtlEDUDE H ~lqd0101 ~YOH~~UOU 'OO~~U~UWW 

yn~ax~dlo WaH a olHHaUOMOU r lauaaudu alragor 0 quOHU0d 

-oHuoaH axou n audgo 'an~muwo~ aorlodor aoUxoy 'DUDH 

-JH3 ~~HaXDdl0 WUUOX~UD~U OHXUOU aH aUagDr 0 'UHDOO~DUJ 

-03 OlquOHUOU MUagDX lqhHOX a38 DUJOJ 'Nfl XMla3 xAH~~~C#SU 

-wor 'dawuduo~ 'xtna3 xUHqUa9D.A a tjn~amKada0u arwou U~U 

kquou oAwueahoa~ WEDXO laxow dogudu YRHHD~UUO 
'hg UOHJM3 qlU3DJ OH 

-qUDWUHUW lauhg fiAd0101 "Iu~~Dx UHU~'~$OO~DHUUO FaUag 
-or en sl~dugua w w~an~a~d:, OHXOW WO~O~OU~ WUYD~ .oJam 
-huuuadu 10 XU~UWU ~UHH~XD~~O yoHUadah0 arnsHaw Wal 

'auag~r a sdalou arnquog wah .auagor a qdalou h~uhnuaa 

UUHahO 1aMUOOEOU q~agad~ a3yurnaoso~~dg0 'aUHDrUWDE 

aonodon uawn Muaqor hanor fiu~xououoau~odu D '(an~au 

UDHJU3 C(AHH~XD~~O adonus 
-ad WOHHaholmOU H~U MU33 'DU 

-DMM3 OJOHH~XD~~O 3~h0d~ 

l~hhuou aH O'$D~JOUUU~~O aH 
-odrc DH Drou 'dou xal oU UWUH 

ausnloduo~ HWISHED~ 3 U~OUUE 

-ad loltctlmao3Uou uUadaho ou 
oJaHUau3ou hh~on hwo~Uogoa3 

y .guagDr au~auanloduo~ aoso~ 
-UOS wdawsu OXIW OHXOW doU 
-Dd 0JOHqUagD.A OlqmOWOU 3 

.(w~xawou r quoauhyouh H 

an~~x/Cloc aornquogati 'anHalram 

-0duo3 aoaoHuoa o~auauaduo 
0Hh0l) lOl3Dh aHOEDUDHu WOH 

-HDUDE 0 DBDyOfl3 aAH'lUWUO 

maw audolor 'ob'osodu to~ahe 
-qUOU3U hg aWHXalg 'OHHDX~~DE 



HOBHblM nOpOMeTpOM ~ o 6 e n f l  UBnfleTCfl COnpOTUB- eM, n O T ~ O X ~ H H ~ ~ ~  UMnynbC BCernO 6yne~ 
neHMe XUn, KOTOpOe MOXHO tI3MePnTb OMMeTPOM. B MeHbWUM 3 0  ~ 3 n ~ ' l e ~ ~ b l h .  

TOHKMX ~ 0 6 e n f l x  n n ~ H 0 f i  B HeCKOnbKO MeTpOB CO- B UIy'lOe, KOrna K O & ~  H a  KOHUe WdWTKO- 

npoTusneHue xun H e  n p e e t w o e T  1 OM. n p y r n ~  no- po~roe saMblKonne, n p o n 3 0 i n e T  o T p a x e n n e  

WMeTPOM ~ 0 6 e n 9 ,  ROCTOTOqHO BOXHUM B nMOn030- UMnYnbCO, K O T O ~ M ~ ~  6yne~ HMeTb nPOTMBO- 

He HMSKMX WCTOT, RBneTCR BMKOCTb. Pel lb HReT 0 eM- IlOIlOXHYlo nOnRPHOCTb (pnc.7). 
KOCM M e V y  XUnaMU, KOTOpaR B 3aBtlCnMOCTM O T M -  C T O ~  OTMeTUTb, qTO n ~ ~ b l n a e ~ b l k  B KO- 

no ~a6enn MOXeT MMeTb 3HareHMe 1 o... 100 I~@/M. 6 e n b  MMnyllbC UMeeT HeKOTOpyKI3HeprMO. B 
% eMKOCTb MOXHO JlerKO M3MePHTb C IlOMOUlbK, Olpae O~PUBCI H a  npOTMBOnOnOXHOM KOH- 

na~epmenn e~rocnl. Orpeao~ ~ a 6 e n f l ,  n o n m l o r e H -  ue nnn K o p o w o r o  B~MUKOHHR BCR 3 ~ e p r n ~  

HOrO K tI3MePMTen0, B e n e T ~ e 6 R  Ha HH3KHX 'iOCTOT0X BO3BPOUCIeTCU KO EXOR)'. 

KClK ~ e 6 o n b ~ ~ 1 0 i  KOHneHCOTOP. Korna H a  ynOneHHOM KOHUe ~a6enn ~ O A -  

T ~ K  me MOXHO n 3 ~ e p m b  nnflymnenom ORHOR m l o r e H  ~ o r p y 3 0 r ~ b l A  p e 3 n c ~ o p  RH (pnc.8a), 
nn60 n B v  X l l n  OTpe3KO ~ a 6 e n ~  Wla HM3KO'lOCTOTHblX pe3ynbTOT OTpOXeHnR MMnynMa 6yne~ 3 0 -  

npOUeCC0B. C/IH~~)'KTHBHOCT~ ~a6enn p p n ~ o i  B He- BUCeTb OT BeJlM'iHHbl COnPOTC(BneHUR 3TOrO 

CKOnbKO MeTPOB HeBeilMKO ( H ~ C K O ~ ~ ~ K O  MK~H)  C1 H e  Pe3MCTOPO. B Cny'iCle, KOrRO RH HMeeT 6onb-  

nMeeT n p o r r w t e c K o r o  JHCI~~HUR ~a HnsKnx q a c r o m x .  woe conpoTusneHne,  n p 0 ~ 3 0 h n e T  r a m q -  

Ha pnc.4 flOKa3OHa 3KBclBaneHTHOR a e M a  KO- HoeOTpoXeHMe IcMnyJlbCO (p~c.86). Korna RH 
6enu wrc HUJKO'IOCTOTHUX npoueccos. g e n e m e ,  npo- oqeHb Manoe,  n p o U 3 0 i U e ~  r o n u r c l o e  ova- 
ncxonnuee npn nonmlorennn K A B ~ M  m n n a M  ~a6e- x e H n e  nhnnynbca o 6 p a ~ ~ o A  nonnpnocrn 
nu nCTorHnKa n o c r o u H H o r 0  nnn nepeMeHHoro (~ns -  (pnc.80). Ecnn RH = R0,T.e. POBHO BO~HOBO- 

KO~OCTOTHO~O)TOKO, nerKO &CHMMO. Korna ~ o 6 e n b  M y  ConpoTnBneHnK, ~06enn, OTpaXeHnR nM- 

n M e e T p a 3 p u e  H a  npoTuBononox t i oM Konue, npo-re- nynbca  H e  6yne~ (pnc.8r) - n p 0 ~ 3 0 A ~ e T  ne- 
KOHCle nOCTOIlHHOr0 TOKO HeB03MOXHO. COOTB~TCT- PenaW 3HeprMn HMnynbCO HOrpy3O.IHOMy 

BeHHo, repes e ~ ~ o m  M e w y  munoMn ~ a 6 e n f l  M o x e T  pe3ucropy.  T ~ K W  0 6 p a 3 0 ~ ,  HecornocosoHne 

npOTeKaTb ~ e 6 o n b w o A  I l e p e ~ e H H b l i  TOK. B CnYqOe, KOHUOB ~ a 6 e n f l  nPtlBOnKT K OTpOXeHnRM Ctlr- 

Ko rna  n p o ~ n s o n o n o x ~ b ~ i  K o n e u  ~a6enn uMeeT KO- ~ana .  
POTKOe 3aMMKaHUe, npoTeK0eT TOK K3, BenurnHa  p 0 6 0 ~ b l  H a  BL( nnn C Ct4WOnaMH ~anoR 
K o T o p o r o  onpenenReTcR sennrn~oi conpoTnsne-  n n n T e n b H o m  ncnonb3yloT ~ o o ~ c n a n b ~ b ~ i  KO- 

Hnn mun  ~ a 6 e n n  n conpoTusneHneM Bt ie lunero ncror- 6enb. B ~ y r p e n ~ f l u  mnna oTAeneHa cnoeM u30- 

HMKO nHTaHMR. ~ R U H M  OT B H ~ W H ~ ~ ,  B ~ I ~ O ~ H ~ H H O ~  B B M R ~  on- 
Ha B~ICOKMX racro~ax + u 3 u r e c ~ u e  npoueccu n nexn (C~TKM). T O K O ~  yc~poic~eo MUHMMMBM- 

CBOACTBO ~ a 6 e n u  pe3KO OTnMrOloTCR OT PCICCMOT- PYeT MHRHHe BHeWHHX nOMeX M npenOTBp0- 

pet i t iblx panee. I/ lCTornn~ cumona yxe "tie BW" KO- u a e T  n 3 n y r e n u e  sneprnu napymy. 
6 e n b  KOK KOHneHCaTOp ~ e 6 o n b w o A  BMKOCM, OH 00- B O ~ H O B O ~  COIlpOTnBneHne KOaKCUOJlbHO- 

HOBMTCR BOMOBOnOM, 0 H e  06bl'-IHbl~ npOBOnOM. r0 ~ o 6 e n ~  3QBMCMT.OT COOTHOLUeHClR UUaMe- 

Bon~a B ~ I C O K O ~  ~OCTOTU 6yne~ o ~ p a m a ~ b c ~  OT npe- ~ p o s  B H y T p e n ~ e i  n ~ ~ e w ~ e i  m m  n o ~ c ~ o i c r e  
~RTCTBMA B ~o6ene. Ha pW.5 nOKCl3aHa 3KBUBa- n n 3 n e m p n ~ o  M 0 6 b l q ~ 0  COCTOBIlReT 20 ... 150 
n e H w a R  a e M o  ~ o 6 e n ~  wrc BUCOKO'I~CTOTHMX npo- OM. Vaue B c r p e r a o T a  ~a6enn 75- n 50- 
uecco~. OMHUB. I / l ~ e m n  T O K X ~  c n w e ~ p n q ~ ~ e  (nno- 

O n n c o ~ ~ b l R  npn6op n 0 3 ~ 0 n n e ~  BOO~HD ~ 6 e f l m b -  

CR B HOnCI1IMM OTPOXBHMA MMnYnbCHOrO CllrHOnO OT 

~eon~opon~ocre i  B ~a6ene. OT n p e n m c r 6 n R  TOK-. 

X e  OTpaXOeTCR M H e ~ p e p b l B ~ b l ~  ~ U ~ y ~ ~ n n a ~ b H b l ~  

CHrHOn - CO3naeTCU 3 4 4 e K T  c ro~ue i  BOnHM. 

EUIM ~ a 6 e n b  p 3 O M K H F  H a  KOHW !4 BTOKOR K06enb 

nOCnOTb KOPOTKC~~~ UMnynbC, TO 3TOT UMnynbC OTpa- 

3hTCR OT P030MKHyTOrO KOHUO ~ a 6 e n ~  M 9epe3  HeKO- 

TOpOe BpeMn B03BpOTHTCR H a  BXOn. EUIM 6b1 ~ a 6 e n b  

H e  nMen  noTepb, O T ~ O X ~ H H M ~  nMnynbc uMen 6u TO- 

K O ~  Xe YPOBeHb, W O  n n 3 m / r e ~ ~ U i  (CM. p~c.6). I/lne- 
anbnwx ~a6enei  HeT, o H n  o6nanolo~ conpoTnsneHu- 



c~ue)  ~a6enu, 06nanaloque conpomBneHueM B rpaHuqax  OT 70 
OM no 1 KOM. 

b n  nepenaw snepruu cumana no ~a6en0 c M U H U M ~ ~ ~ H M M U  

noTepRMu ero cnenyeT c o r n a c o s w e m b  HO o6oux K o H q a x  30 
oqet ib  BOXHO npu n p u e M e  u n e p e n a q e  cna6~x cur~anos no OH- 

'T~HHOMY ~a6en0. CnenyeT 3OMeTUlb, YTO flame B C l l v O e  AByCTO- 

poHHero  cornacosaccua B ~ a r p y ~ ~ y  noc rynuT  TonbKo n o n o ~ u ~ a  
MOLUHOCM, C O ~ ~ O H H O R  UCTOqHMKOM (OCTOTOK BMnenneTcR H a  CO- 

npOTUBneHUU UCTO'~HUKO), B nPYrUX CnY'iORX HOMHOrO MeHbWe. 

Apy raa  HeMallOBaXHOR IeTOnb, 0 KOTOPOR OleflYeT BCnOMHMTb, 

6 e n ~  u ucnonbsyehloro nusnem- 
PUKO. 

B 3 o ~ w c u ~ o m  OT npuMeHe- 

HUR n p o 6 o q e i  WCTW, H ~ O ~ X O -  

m u c n o n ~ ~ o ~ a ~ b  K06enb c HO- 

UMeHbWUM 3aTyxOHUeM. Honpu- 
MeD, l ln l  nWTOHUR OHTeHHM CWC- 

~ehbl GSM, p03Meu leHHoh  H a  

KpbllUe UOMO, H ~ O ~ X O W M  KOOK- 

~UanbHb l f i  ~ a 6 e n b  nUOMeTpOM 5 
CM. 

8 K a r e m e  nw3ne lc rpw~a  B Ka- 

6ennx u c n o n b 3 y 0 ~  nonu>~une~, 
UCKyCClBeHHyO WHY. B KOOKCU- 

OnbHMX K O ~ ~ ~ R X  C MOnblMU no- 
TepRMu B KaqecrBe n u 3 n e ~ ~ p u -  

KO u c n o n b 3 y e ~ a  BOW~X, a cpen- 
HRR muna n o M e p x u e a e T c 9  c no- 
MO~LKJ CnequanbHMx Kpenne-  

HUR, pacnonomeHHwx H a  pas- 
HOR ~ U C T ~ H U U U  npyr OT npyra. 

CJlenyeT OTMeTUTb, '4TO CKO- 

FOCTb POCnPOCTFUHeHHR BOnH B 

~a6ene 3HOqUTenbHO MeHbWe 

CKOpOCTU pOCnpOCTpClHeHUR 

CBeTO. OHO, B OCHOBHOM, 3aBW- 

CUT OT npuMeHReMoro n u 3 n e ~ ~ -  

p U K 0  H O ~ M ~ H O  COCTOBnReT 

60 ... 70% CKOPOCM aem B BOV- 

YMe. B CpenHeM npUHWaOT, YTO 

CKOpOCTb pOCnpOCTpClHeHccR 3 n e  

KTPOMO~HUTHO~ BOnHM B ~a6e-  
ne PaBHReTCR OKOnO 195000 
KM/C. 

Ann pacrera nnuHbl  B o n H u  

M O ~ H O ' B O C ~ O ~ ~ ~ ~ B O T ~ C R  $ 0 ~ -  

~ynoR h=v/f, rue v - c ~ o p o c r b  

BOnHM, f - qOCTOT0. 

Honpu~ep, nm oyauocu rHa-  

nos C ~ a u 6 o n b w e i c  racro~oi 20 
K ~ U  m u ~ a  B O ~ H H  6yne~ ~ B H Q  

OKOnO 10 KM. EU~W nOnKnOqeH- 

HUG ~ a 6 e n b  uMeeT pnu~y name 
COTHU MeTpOB, B HeM H e  BOBHUK- 

H ~ T  BonHaBwe npoqeccw. 





RO HO EblXOjle YCTPO~~CTEO nORBMTCR HOnpRXeHUe. 

Ecnu roc~o r~u f i  n u o n o 3 0 ~  r e n e p o T o p o  6yne~ 
B~IXORUT~ 3 0  npenenu KonsepTepo  q o c r o ~ o - n o -  

npUXeHUe, er0 HyXHO UCnpOBJlRTbC nOMOUbH), 

nOTeHUUOMeTp0 PI .  ECJ~U ~ p e 6 y e ~ c ~  3HoruTenb- 

H o e  U3MeHeHUU 'iOCTOTbl ~one6o~uR renepaT0-  

PO, T o r n 0  ~eo6xonu~o U3MeH!4Tb eMKOCll  KOH- 

n e H c o T o p o  C2. 
nonCTpoe .~~ tJR  pesucrop P2 u c n o n b ~ y e ~ c n  

mu perynuposru BwxonHoro yposna mn UU$- 
posux unu OnonoroBwx ~ C T ~ O A C T B .  

~ T P ~ ~ o K ~ M u ,  HO nep8bli 83fn9A KOXeTCll, YTO MT 

6onbuloro ~ C $ & K T O  8 neMOHTOXe CyUeCTByOl4erO 

60po~erp0, Y T O ~ U  IlOnCOeAUHUTb ~ ~ ~ ~ K T P N V ~ C K U J  
yK03OTenb 8MeCTO MeXOHWreCKOrO. O~HOKO, HO- 

nnrne ~ne~rpnrec~oro HonpnxeHug, roropoe npo- 
nOp4WOHOnbHO O T M O C ~ ~ ~ H O M ~ ~ O ~ ~ ~ H U ,  OTKPbl- 

Boer 4enbiJ pfln BO~MOXUOCT~R. Honpn~ep, MOX- 
HO O ~ W ~ ~ O B O T ~  Hanp#xeune w nepenorb nawbie 
H a  ~ o ~ n b o r e p ,  n, ecnnnonontiurb ero nporpoMM- 
H ~ I M  06ecnereune~ c o6po6o~~ocipe3ynb~o~o~, To 
nonyrnrcn o ~ r o ~ a r n ~ ~ p o s o ~ ~ o r r  Mereoponornre- 

CKOll CUCTeMO. 

TOE, 1.e. MOXeT nptIMeHMTb HeOHOBYKI ilOMnY, JlOMny HOKO- 

nusonun unu cseronuon. npeu~yuecrso ~eonosoR n a M n u  

- BO~MOXHOCT~ ~ e n o c p e n c ~ ~ e ~ ~ o r o  nonlcnoreHua K 3 n e ~ -  

rpoceru nepeMeHnoro  TOKO u M o n o e  no~pe6ne~ue MOU- 

HOCTU. /$I YCTOHOBKU nOMnbl HOKOIIWBOHUR H ~ O ~ X O ~ M M  

n o ~ u x o ~ o q u ~  T~OHC+O~MOTO~,  1.e. O ~ ~ C ~ ~ L I H B O ~ T U I  ~ o n b -  

KO K O C B ~ H H ~ I A  nPM3HOK HOnU'IMR CeTeBOrO HClnPRXeHUR, U, 

KaK npoeuno MOUHOCT~ p o c c e u B o H u u  6 o n b u e .  r e M  y 
neo~osoR naMnb1. 

~ c n o n b 3 0 ~ ~ n u e  CBeTOnUOnO - UneOnbHOU OJlbTepHOTU- 

BO O ~ O U M  BbllLleYnOMUHYTtJM nOPXOnOM, TOK KOK OH UMeeT 

3HOWlTenbHO 60nbwuR CpOK cnym6u qeM HeOHOBOR JlOMnO 

UnH ~ O M ~ O  HOKO~UBOHUR. MOUHOCT~ POCCeUBOHUR 

cseronuono tie 6 o n b w e  20 ... 30 MBT. 
TOK KOK CBeTOflUOP. - MO~OMOUHM~ 3neMeHT, er0 ~eo6-  

XOnUMO 30ulctTUTb OT ~ O ~ ~ L ~ J U X T O K O B .  O ~ U H  H3 BOPUOHTOB 

~ o u m  ~ a l c n o r a e ~ c u  B U C ~ O ~ ~ ~ O B O H U U  nocneuosmenbcloro 

p e 3 u c r o p o  npu HonpameHuu ceTu, HanpuMep, 240 B, npu 
3TOM ero MOUHOCTb pOCCeUBOHUR 6yne~ OKOnO 3,5 BT. 
ApyroR BOPUOHT ~ O K O ~ O H  HO pnCynKe. TOK qepea  csero- 
nUOn OrPOHULIUBOeTCR H e  COnPOTUBneHUeM rOCRUer0 pe- 
3UCTOp0,O PeOKTUBHMM COnpOTMBneHUeM KOHneHCOTOpO. 

npeu~yqec~so s T o r o  M e T o n o  COCTOUT B TOM,  TO HO 

KOHneHCOTOpe H e  pOCCeUBOeTCR MOUHOCTb, TOK KQK TOK, 

. npoxonnquR q e p e s  Hero, H a  90" H e  cosnanaer no $me c 
npUn0XeHHblM K HeMY HOnpRXeHUeM. Q ) o ~ M ~ ~ o  RnR BU- 

rucnenun MOUHOCTU P o c c e u s a H u R  nnn H a n p n x e n u n  

nepeMeHHoro TOKO: 

p = '  I ' UC'COScp. 

C n e u r  $ 0 3 ~  HO 900, K O T O ~ ~ I R  me-  
eT M e c r o  HO KotineHcaTope, npusonur 
K HYneBOMY pOCCeUBOHMl0 MOUHOCrU 

(T.K. cos 90' = 0) PC = 0. 
EMKOCT~ KOHneHCOTOPQ C MOXeT 

6 u ~ b  BblruCneHa m R  n106oro nOHH0- 

ro Hanpsxenuu,  ~ Q C T O T ~ I  u TOKO npu 
n o M o q u  cnenyoqero ypas~enua: 

C=i/(6.28.u*f), r e  
C - eMKOCTb B $0pOnO~,  U - CpenHe- 

KBOA OTUCleCKOe 3HO'ieHUe HOnpRXe- 

Hug, P- rocToTa ceTu s rll, i - ToK qepe3 

CBeTORUOR B OMnepOX. 

npu HOnpRXeHWU CeTU 240 B U .to- 
n o T e  50 rU ma TOKO 20 MA COMMR 

6nua~uR nonxon f l quA  HOMMHOn KOH- 

neHcaTopa  - 330 HQ). Po6oree HO- 

npRXeHUe KOHneHCOTOpO AOllXHO 

6MTb no ~paRneR M e p e  B nsa p a 3 0  

6 o n b u e  HOnp9XeHUR CeTU. 

&on D2 BlcnOqeH W 3 0 W H  CBe- 

T o n u o n 0  OT ' 1 p e 3 ~ e p ~ w x  O~POTHUX 

nanpnxenuR. 












