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Baenesae 

KaK yllte B3BecTso sa npe.llhi.IXYDlHX pa60T
111

•
121

, O.IXHHM sa nyTell yMem.meHJIB &ru~s
Bllll &MnllHTyJXsoro a apeMessoro paac5poca sa paapema10myiO cnococ5aocTh cxeMhl coanane

sall MOlltQT cny~HTb npHMQH9HH9 C&Moro ¢oTOyMHO~T&nH B KaqecTBe aneMeHTa OTtiopa 

coananeJIIll (s.o.c.). B paccMaTpaaa&MbiX pa60Tax npaMesanca CTasnapTBbtll lj>OToyMBo-

lKHTem., npaqeM carsan ynpaanesaa nonaaanca sa aTopol! anson cacTeMhl yMROlK&HliB. 

C TOqu apeBHII paac5poca apeMeB nponeTa K8lK9TCH BblronBhlM npO.IXBHHyTb oc5naCTb 

ynpaan&BBII 1[81[ MOlKHO 6nalKe K lj>OTOK8TO.IXYo C STOll IX9nbl0 Mbl RCUonb30BanR CU8IXR81lbBO 

paapac50T8BHbl8 lj>OToyMBOlltHTellJI BYBETx). THU 61 nK 412 (cnen.) c ynpaanaiOmell CeT

KOll B oc5n8CTR ~TOK8TO.IX8. 

1. llpaannu pac50Tbl yupaanaeMoro JCaTona 

OISnaCTJo ynpaaneRHH ¢oToyMHOlltHTena noKaaaaa sa pac. 1. KaK BII.IXHO sa pacyHKA, 

OTnHqRe OT CT&HUapTBOJI KOHCTpyKIXHB COCTOHT B TOM, qTO B o6naCTII ¢oTOKaTOll8 (B paC

CMaTpRBa&MOM cnyqae Ha paCCTOHHHR 3 MM OT aero) H8XOllHTCH C8TU 0 nnOCKOCTh J<OTOpOJI 

napannenbaa nnocKOCTH KaTona. KaTon H ceTKa RMeiOT r. blBO.Ilbl sa 6annoa ¢oToyMBOlltHTe-

/3/ 
nsr a sane napannem.Hblx xonen CxeMa nellHT&nH lj>OToyMHOlKHTenH a non~tmoqeHBe ac-

ToqaaJ<a BbiCOKOro H8UpHlK9HHH o6ecneqHB810'!' ayneBOll UOTeHUBan JCaTOJXa. nanee, 9CIIJI 

R8 CQTJ<y UO.IX88TCH S8DpHllt9BH9 E C , TO B oc5naCTB M9llt.IXY KATO.IXON B CeTKOll OtipaayeTCH 

sneJ<TpBqeCKOQ none C B8DpHlK9HSOCTbiO 

E 
• E __ c_ 

d 

QqeBH.IXBO, qTO UO.IXXOilHmHM Bbl60pOM nonapHOCTR R BellJiqRBbl H8UpHlK9HRH, UO.IX8889MOrO 

H8 ynpaBniiDUlyiO CeTxy, MOlKHO UO.IX8BHTb TOK snexTpOHOB, 9MHTTRpOB8HHblX ~TOit8TOilOM. 

Benaqaaa aanpalKeHRII oTpauaTenbaol! nonapaocTH ( CMemeHHH), aeoc5xoAHN8H Ana noAaane

HHH sneJtTpOHHOrO TOKA, 38BHCHT OT COCT8BnHIOUl9ll B9KTOpa naqam.HbiX CKOpOCTell lj>OTo-

9ll9KTpOHOB, nepneHAHltyllHpHOll UllOCKOCTH K8T0ll8 H C9TJ<B, B B3M9HHeTCH B npenenax 

OllHOf'O BOIIbTa. 

x) BYBET :... Hayqao-nccnenoaaTem.cKBll HHCTBTyT no BaJ<YYMHoll TeXHHKe, llpara, 
4CCP. 
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Ha pHc. 2 noxa3aHa 38BHCHMOCTb aHOAHoro Toxa ¢oToyuao~Tens OT uanpa~eHBH ynpas

.IIHJO!IIei! CeTKH npH UOCTOHHHOi! 38CBeTKe <j>OTOK8TOA8. Hanp~ea.e CeTKH OTHOCBTenbHO IUl• 

TOA81 UpH li(OTOpOM o6.rxaCTb C9TK8-K8TOA 38Kpb!T8 1 o603H8'19HO E 3 • OpH E c < E 3 'lepe3 

¢oToyMHO~Tenb Te'leT TOK, onpeA&.riHeNbti!, r.rxaBHbi M o6pa30M 1 TepM09MHCCHel! AHHOAOB. 

2 • .UHH8MB'l8CKHA pe~M ynpa&.riH8MOrO <1>3Y 

Ec.riH xpoMe CMemeHBH noAaTb aa ceTxy nepeMesaoe aanp~eHHe 

YMHO~HTenb 6yAeT OTKpbtT TOnbKO H8 TOT ppoNe~yTOK BpeMeHH, KOrAa 

e c ~ E c + e (I) > E 3 

Ec.riH 9TO aanpa~eHHe cuaycoHAa.llbaoi! ¢opub1 

e (t) = yT U sin w t , 
MOll 

e(t) 1 TO lj>OTo-

To yro.rx oTKpbtTH!I <j>.s.y. 8 Te'leHBe xa~aoro n epu oaa T 6yaeT pa8eH (pac. 3): 

ifJ=2arc Cos E3-Ec 

Y2 U MOA 
B Te'!eaue OCTB.IIbi!Oll 'laCTH nepuoaa (:br- if•) <j>OTOYMHO~HTe.llb 6yaeT aaxphiT. B pac-

CMaTpH88eMOM pe>KHMe pa60Tbl 38perl!CTpHpyJOTCR TO.IIbKO Te C8eT08ble HMDy.llbCbl1 KOT0pbt9 

IIOCTHr.IIH ¢oTOKBTOII8 8 o6naCTH <j>aa, COOT89TCT8YIO!IIliX yrny lf • TaKl!M o6paaoM, ¢oTo-

YMliO>KHTe.llb C ynpaB.I!HeMbiM 9.1leKTPOIIOM (CeTKOll) MO>KliO. paCCMBTpHBBTb K8K npOCTOll 

s . o.c. , perl!CTpllpyiO!IIHll C08DaneHlle CBeTOBbiX HMDYJlbC08 C ynp88.1l!IIOUIHM H8DpH>KeHH9M 

s onpeneneHHOM naanaaoHe ¢aa . 

B npenbtnymax paccy>KneHHHX Mbt He yqna 8.11HHH!f!l KOHe'IHOll cxopocTH <j>oTosnexTpo

HOB Ha yro.rx OTKpbtTHH. 3To cnpa8ennaso 8 c nyqae Hl!3KBX 'IBCTOT ynpasnHIO!IIero aanpH>Ke-

HH!11 KOrAa Bp9M!I nponeTa 9.119KTpOH8 HB Y'IBCTKe K8TOll - CeTK8 OTHOCHT9.11bHO M8.1108 

no cpasHeHHJO c nepaonoM. C npyrol! CTOpOHbl 1 ll.IIH nony'leHHH MB.I!OrO yrna OTKpbtTHH 

( DOpHDKB HBHOCeKyHn) >KenaTe.llbHO, 'IT06bt 'IBCTOTB ynpaB.ri!IIO!IIero CHrHana 6b1.118 DOp!!UK8 

100 Mrn a Bbtme. 

3.rxeJCTpOH, 9MHTTHpOB8HHbtl! B 06.118CTH <j>a3 </J - cp ,llO.IIlK9H He TO.IIbKO UOXRHyTb 
% 1 

K8TO.ll 1 HO H 38 apeMSI 
LlT < 'I' Y,--

"' 
llOCTHrHyTb C9TKH H.rtll npao6peCTH TBKYIO 9HeprRJ01 'IT06bt npeononeTb TOpM03BIII99 9.119KTPR• 

qecKoe none, nei!CTByJOmee npa 
t > .!b.. 

"' 
MaTeuaTB'lecxoe pemeaue ABB*&HBH s.rxexTpuHa B paccMaTpHsaeMOM sneJCTpB'l&CKOM none 

npHBOAHT X yp8BH8HHIO TRD8 
s- F [ t 

2
, t , Sin ( w t + ¢)] • 
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'fTO!Sbl DOAO!Sp8Tb lKenaTellbBblll yron OTEpbiTBH IIp81tTB'IeCJUI AOCT8TO'lHO H8CTpOHTb pe~M 

ynpaanmomell ceTKB ( E 
c N M81tC MeTOAOM crry-

'l8JIHbiX COBDa,EleHHII (eM. A8llbWe). 

3. CxeMa BKDIO'leHHH ynpaanmomero sn&KTPOAa cl>.a.y. 

3neKTpH'leCK8H CXeMa DBT8HBH ynpaBnSDOUI&rO 91l&ltTpOA8 H KOHTpOnbHOII CHCTeMbl 

noiaaaabi sa pac. 4. 

B.'l. carsan no,ElaeTCH aa ynpaanHIOWHII snexTpoA cl>oToyMHOlKHTenH KOaKCBanbHbiM Jta-

6eneu 'lepea peaoaascablll cornacyiOmall KOBTYJI T P' aaCTpoeHBbJII npa noMOWH noAcTpo

e'laoll eMJtOCTH c2 H8 'l8CTOTY ynpaBn>IIOUlero H8IIpSDKeRHH. B eMJtOCTb 9Toro KORTypa axo

JlHT H C06CTBeRR8SI eMJtOCTb ynp8BIIS110Ulero aneJtTpOJla. 

0AaoapeMeRao nona&TCH aa ceTKY CMemeBHe Ec• AMnnaTyna ynpaanHJOmero aanpalKe

BHH B8 CeT)te ltOHTponHpyeTCH BOilbTM9TpOM 0 nenHTellb H B.'l. 'l8CTb KOTOporo H8XOJlSITCH B 

HeDOCpeACTBeHHOII 6nH30CTH OT CeTKHo 

B npouecce sKcnepaMeHTOB c ynpaanHeMbJM cl>.s.y. 6bJn o6sapylKeH cywecTaeHHbJII 

ero H&,ElOCTaTOJt: BBHJly 60Dbll!OrO CODpOTHBD9HHH cPOTOK8TOJl8, T8K lKe K8K H eMKOCTH 

KaTo.a-ceTJta, HeB03MO)t(HO 6brno nOCTHI"BVTb HYneaoro a."'. noTenuHana no ace:A: nnocxo-

CTH KaToAa. Taxal,f o6paaoM, pac'leTHoe aanpHlKeBHe sneKTpH'leCKoro B.'l. non11 MOlKHO 6hrno 

DOIIY'fHTb TOllbKO B Y3KOII o6naCTH BOnH3H 3a3eMneHHOro BbiBOJlHOro KOllbUa. no Mepe yaena

'leHHH paCCTOHHHH OT Hero DO HanpaaneHHJO K UeHTpy B.'l. DOTeHUHan K8TOA8 npa6nKlK811CH 

K DOT9HUB811Y CeTKH H OCHOBH8H 'l8CTb DllOU18JlH K8T0Jl8 He y'laCTBOBana B npouecce ynpaB

neHHH. nocKOllbKY B paCCM8TpHB8eMbiX cPOTOYMHOlKHTenHX HeB03MOlKHO OblllO H3MeHHTb KOH

x) 
CTpyKUHJO K8T0Jl8 , TO Jl0CT8TO'IHO OAHOpOAHOe B.'l. none MelKUY K8TOJlOM H CeTKOII OblllO 

nony'leHo cnenyJOmHM o6paaoM. 

Ha TopuoayiO 'laCTb 6annoaa 4>.s.y. no acell nnomana KaTona ycTasaanaaanacb ceTJta 

B 38UIHTHOM 'lexne H3 nneKcarnaca. KoacTpyKUHH ceTKH o6ecne'I>JBana MHHHManbHbJe noTe

pH caeTa (pac. 56). CeTKa no acell OKpy lKHOCTH aaaeMneaa. TaKJJM o6paaoM own coanas 

eMKOCTHblll nenHTellb {pRe. 5B) C OTHOll!eHHeM eMKOCTell 

= 9. 
CC - K 

npa 3TOM HeOUHOpOJltiOCTb B.'l. sneKTpH'IeCKOrO DOllS! B 00118CT!i K8TOU-CeTK8 Oblll8 DOpHJl-

K8 10%. 

x) 
B sacToHUiee apeus BYBET ylKe l,lblnycTsn onbJTHYJO cepa10 cl>oToyMHOlKHTeneA 

c yueHbweHHbiM conpoTHaneaaeM xaTona 141. 
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4. f1posepK a pa6oT bt ynpa s naeMoro !jl.s.y. npa noMOIIIII reaepaTopa 

CB eTOl3blX H M rrym.COB MeTOJlOM Cny'IAIIHb!X COBIIAJleHHII 

0rrHCaHHbtll M e TOJl 6 btCTpbl X COBIIAJleHHil npelK)le BCero llpHrO)leH JlnH HCCne llOBIIHHH 

llpOUeCCOB nepHOllH'le CKOrO HnH CTaTHCTH'leCKOrO XapaKTep a, e CnH OHH XIIKH M -TO o6pa30M 

C B H3aHbl C OllpeJlene HHbl M llH8D830 HOM <jla3 H81IpHlKeHHH B.'l. 

f1p osepxy pa60Tbt cxe M b t c ynpasnaeMbtM cjl.s.y., TaK lKe Kax a H3MepeHa e ocaos

H bi X rrapaMeTpOB , M OlKH01 OllHaKo, rrpOBeCTH TaK H83b!B8eMbl M MeTOllOM cny 'llli!Hb!X COBDBlle

HliH. 6noK-CXe M a TBKHX H3 MepeHH A IIOK838R8 Ha pHC. 6. 

Kop OTKHe CBeTOBb l e H M IIYllhCbl rrpH IIOMOlllH OIITH'leCK OA CHCTe Mbl (pa 3llBOHTena) IIO

narOTCH OllHOs p e MeHao H a ¢ OToKaTOllbl nsyx cjloTOYMBOlKHTeneA. Caraan y rrpasneaa a nonaeT

c a Ua Ce T K H 0 6 0HX <fl.a.y. TaK , 'IT06bl MOlKHO 6blnO C03llaTb B3aHMHblll CllBHr <jlaa • .£lna 

a T o ll u e nu s onuoM KaHane TpaKTa ynpasneaaa s~niD'leH 5nox nnasHoll aaneplKKa. 3nexTpR

'le CKHe H MrrynbC bl C B blXOJl8 <floTOYMHOlKHTenel! ll0ll8IDTCH RB M e nneaayiD CXeM)' COBIIBJleHHA 

MCC T ~ 15 HCeK) C p e rH CTpHpyiDW HM yCTpoi!CTBOM f1C. 

f1oCK OllbKY H8nH'IH9 H M rr y m.ca CBeTa He 38BHCHT OT 'laCTOTbl HnH <flaabl ynpasnHIDillero 

u anpHlKeHHH, 'IHCIIO a n e KTpll'le CKHX H MilynbCOB, 3aperHCTpHpOBa HHblX Ha BblXOlle K8 lKjlOrO 

[l OTnenbHOCT !I <fJOTOyMHO~<HTen!l, 6 yneT 38BHCe Tb OT pe lKHMa pa60Tbl yrrpaBnHIDWell C e TKH 

E c ' UMOll), T . e. OT yrna OTKpblTHH, HO He f5yne T 3aBHC 9 Tb OT CJlBHra <jla3bl ynpasnsno-

mero uanpa>KeHHH. Ha Bl>tXone M e nneaaoA cxeMbl c osnaneaall 3TO BbtrnBJlHT HHB'le. CxeMa 

aape rHC TpHpyeT Te HM ilyllhC bl, IIOHBn e &He KOTOpblX COOTBe TCTByeT Bp9M9HHbiM rrpOMe >KyTKIIM 

B3aH M HOrO C o snaneHHH yrnoB OTKpblTHH OOOHX ¢.s.y. (pHC. 7.). 

TaKH M o6paaoM , nocTe rre HHbiM CJlBHroM ¢aaba ynpasnHIDrnero HanpalKeHHH Ha ceTKe 

OllHOrO ¢oTOy M HOlKHTenH M bl nony'IHM KpH BY ID 3aJl9plKaHHblX COBilaJl9HHA 

N = F {~¢ ), 
-3 

Ul l!pHH8 KOTOpoll Ha OTHOC!!T e nbHOM ~·poBHe , paB HOM 1 0 C'le Ta B MaKCHMyMe KpBBOA (cyM-

M a pH bi H yro n OTK p b1TH !1 )1 pasHa 

</> ., = WI + 1/1 2 • 

E cnn C IIOMOWb iD BbiOOp a CMe nteHH!I, a TaKlKe aMrrnHTyJlbl y npasnHIDntero Hanpa>KeHBH yCTa-

HOBIJ Tb O J]HH8K 0 13 hl ti pe >KHM OTK p biBS HIISl HS 060HX 4l OTOyNHO>KHTenHX, Tf" 

.;, =.;, ="' 1 2 

H HCXOJl S! 11 3 ll 3 M 9 p 9 11HOrO Cy MMapHOrO yrna 1/J " , MOlKHO 01Ip9Jl9 1IHTb yron OTKpb!TH!I OT-

n e n b HOr O <10 T OY !\1HO >KUTen H: 

.;, =~of> " . 

H a MepaTe nbHa!l annapaTypa 

B KB 'le CT B e nCTO'IHHKa HMrrynhcos c s e Ta ObJn ucnom.aosau reaepaTop fKH-4 (6), pTyTHoe 

pene KOTOpOrO BblllaeT BO speM!I 3!1Mb!KaHHH HMilyllbC CB9Til llnHTe nbHOCTbiD IIOp!lllKa 1 HC 9 Ko 
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.. 

Y npa ansnoruee Han p>tlKeHHe ( ~ 150 Mrn) nollaeTC>t 'lepe3 pa3 1lBOHTe nb Ha axollbt 

llBY XKan anbn oro ycHnHTen>t MOll c a03MOlKHOCTbro perynHpoaKH a htXOilHOro Hanp>tlKeHH>t, 

llHan a30H 6nOK8 3 81l9 PlKKH - 35 HCQK, 

C abtXOil8 y<::HnHTQnSI CHrHan fi01l89TC!l aMQCTQ CO CMQWQHHQ ... Ha y npaan>tiOlUHl! sn eK

TpOil (ceTKy) <jloTOY MHOlKHTe nSI (pHC, 4). napaMeTp bt M91lneHHOl! CX9Mbl C0 8 fi81l9H>tl! c nellyiO

lliHQ: 'IHCnO KBHanOB paaHO 2, 'lyaCTaHT9nbHOCTb HB aXOile perynHpyeTCSI OT 20 M a llO 2 a, 

pa3pewaromee apeMSI MeHee 20 HCeK, 

5, Pe3y1IbTBTbl H3Me peHHA 

KpHabre 381leplKaHHbtX coanalleHHl!, nony'leHHbre MeTOilOM cnyqal!HbiX coanalleHHll npH 

CllaHre <jl83bl ynpaanSIIOlliQrO a, 'I, HanpiD1< 9HH!l HB OllHOM <j>,s,y., fiOK838Hbl Ha pHC, 8. 

l13MepeHHSI 6btnH npOH3a91l9Hbl npH pd3Hb!X pelKHMBX ynpaaneHH!l, 

BnoK 3alleplKKH nporpallyHpoaaH B HBHoceKyHilBX, CyMM apHbt l! yron OTKpbtTHSI paeeH: 

ljJ " = 2r'; f .360 ° 

r'~- speMH, B T9'19 HH9 KOTOpOrO K8>KllbiA 4l.s.y. OTKpbiT. 

B paccMoTpeHHOM cny'lae f = 150 Mrn. 

Yron oTKp btTHH OTilenbHoro <jl.s.y, paaeH: 

.p = ~ .P " . 

B cn<31lyromell TA6nrme npHBelleHbi pa60'IH9 pe >KHMbt H pe3ynbTBTbt sKcnepHMeHTOa, 

------- ···--- - · ·- --------· ··· 
Kprlaasr 

npHM9'18HHQ ------ · · 
A B B r 

---------
$3Y 1 Ec -65 -60 -55 -50 u 45 8 MOll 

$3Y 2 [ a] -59 -54 -49 -45 U MOll 55 a 

r" 
0 

( HCQK 1,3 1,7 2,0 llnSI 

1/J n o 140 180 216 n < o.u N 
MBKC 

T " [ HCe K 1 0,3 0,::!5 U,7 n = 0,5 N 
MBKC 

llaHHbte, OTHQCQH-

Hhie K OllHOMY 

.po 
¢.s.y • (npH6nH3H-

70 90 108 TenhHbte 3H8'19HHS1) 
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6. fiepexo.D. c peJKBr.&a CJiy'IAAsblx coana.D.ena sa pa!So'lsA palKliM 

fiepeXO.D. B3M9pHTenbBOil annapaTypbl sa pa!SO'IBA pe~M, B XOTOpOM BMnyn&Cbl CBeTA 

CIUI3aHbl C onpe.D.eneHHblM .D.Hana30SOM ynpaBJtSIIOIIl&rO B,'l, aanplllK91DUI1 89 npe.D.CTaBnlleT TpyA

SOCTB, B nepaor.& aapaaaTe (npa O.D.Hoxa.aaiibaoA perBCTpaJUIH) .D.OCTaTO'lHO OTxniO'lBTh Me.D.

neaayiO CXBMY COIIDa.D.BHHil H perHCTpaiUIOHHoe ycTpoA=ao C09.D.HIIBTI> npllWO C BblXO.D.OM cjloTo-

1MSOJKBTenB, a xaaane xoToporo aaxo.D.HTCB 6noK aa.D.eplKXB BS
1

• 

C y'leToM B03MOlKHoro <t>oaa 6onee BblrO.D.HO npaMeHeHBe .D.ByxxaaaiibsoA cxeMbl coana

.D.essil. 

napBOHa'lan&HaH CX&Ma (psc. 6) He M9HH9TCH. Bnox nnaaaoA 3a.D.eplKU B31 aacTpoeB 

Ba MatcCBManbH09 3H4'19HBB 'lBCna BMDy1IbCOB 1 nony'lBHR09 M9TO.II.OM cnyq:aiiHbiX COBD4.D.BHBil, 

fipa noMOIIlB !Snoxa nnaaaoil aa.D.aplKKB B3
2

, axniO'leBaoro a o!SmsA xasan ynpaanaiDmero 

HanpJilKBBBB, O.D.HOBpBM9HBO B3M9HB9TC!I cj>aaa 9TOrO R8DpHlK9HBH Ha C9TXaX 060HX q,,s.y, 

3 a x n ID 'I a a s a 

B CT8T&e onscaa npsansn soaoro MeTo.D.a perscTpans• coana.D.ea•A c acnon&30B8HBeM 

<!>oTOyMHOJKBTenH B tca'le=ae 9 ,0,C, fipSBB.D.9HHbiA M&TO.D. npHrO.D.BH .D.nSI HCCneaOB8HSH <!>sax-

'IBCKHX npOU&CCOB, CODpOBOlK.D.aiDUlSM HBnBHHBM lCOTOpbiX HBnSIIDTCH llMnyn&Cbl CBBT8 H8HQ

CBKYH.D.HOA .D.nBTeiibBOCTB. Oco!Seaso BhirO.D.Ro, ecna accneayeMbie Baneaaa caaa8Hhi c onpe

.D.eneHHblM .D.S8Da30HOM <1>43 nepeMeBHOrO H8npS!lKBHHSI BbiCOXOA 'l8CTOTbl (B,'l, CTpytcTyp8 

ny'llCoa H.D.epHbiX 'laCTBU H T • .D..). HecMOTPH H8 TO, 'ITO MeToa o'leRh npocT, peayn&T8Tbl 

y.D.OBneTBOpBT&m.BbUI 1 0 'IBN CBH.D.BTBIIbCTByeT nOny'l&HHOB 3H8'1BHHB apeMeHB paapeWBHBSI 

r •0,7 HC91C II BpBM!I p83.D.BnBHBSI Ha ypOBHB 0,1% MaKCHM8nbBOrO 3H8'1BBHSI C'IBT8 

r • 2,0 HCBK, 0nHC8HHblil MBTO.D. 6y.D.BT HCII01Ib30B8H .D.nR HCCneaOB8BHSI B,'l, CTpyKTypbl 
0, I 

ny'IK8 !I.D.BpHblX 'l8CTHU, 

fl H T e p a T Y p 8 
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3. C6opaax p860T rro snexTpoaaxyyMHoll TeXHBKe N. 6 - BYBET - HI111B3, np8r8. 

4, fi8TBHTHOe 38HBneBHe '-ICCP. 

PyKOIIBCb IIOCTyrrHn8 B B3.11.8TBnbCKBil OT.D.en 

3 HIDHH 1965 r, 
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C£TI(A 

L__ __j 

r------..-jf-----~~-A~HOAbl 

Psc. 1. CxeMa <jloTOY MHOlKHTena 

c ynp8anBIDmeil ceTxoll . 

l tt ( fXtt] 

l tt•FfUcJ 

- 2 - , £) 2 5 -u<lll 

Psc. 2, 38BHCHMOCTh 8HO.D.Horo TOK8 q,. s .y. OT H8npRlKBHHH 
yrrp8BnSIIDIIlBil CBTXH, 
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Pac. 3. npaanan pa60Tbl ynp&BIIli&MOro 4J.s.y. np• 110.118'18 

H811plllKQHJUI CHsyCOHll811hHOII tpOpMbl. 

c, 
----~ 

Tp 

c+-- - -

( ) 

~··m·, I-t, , • r· 
I5 l 60/loTHHEP T UHOA 

Ec 

Pac. 4. 3nexTpH'iecxaHI cxeMa naTaa•ll ynpaBmnomero 

9119XTpOll8 H XOHTpOIIbHOII CHCTeMbl. 
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BHEUJHAR CETKA nREKC 

~~ ~ 

: " ' CTEKAO 1.>11 H
/ 

KATOA 

, yn,. CETKA 

A) 

-....... ·¢-
~ 

.,.____.._, - BHEWHAII CETKA 

0.~ ""I j_ CCI-K 

- KATO.Q 

_J CC-K 

- Jnp. CETKA 

6 ) BJ 

Pac. 5. KoacTpy][l{H.!I a cxeMa BIUI.:>'ieHHll Baemael! CeTXH. 

Pac. a. Bnox-cxeMa H3MepeHH.!I napaMeTpOB cxeMbi llpH 

IIOMOIIlH KOpOTXKX CBeTOBblX HMIIy llbCOB MBTOllOM 

Cny'18 IIHblX COBII4ll9 HBII. 
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