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,!J.1151 npone.z::teHHSI MaTeMaTHqecKoll -o6p~~OTKH . .i:i_aHHblX: qm;H·'le~KOl'O -~KcnepHM8HTa B noc

ne.QHee Bp8MSI BC8 qame llpHM8HSIIOTCSI -llHcppOBble Bbl'lHCJJHT8nbHbie MamHHbl, · oona.z:ialOUlH8 
- . ' . . \ . 

OOllblll0J! TO'lHOCTblO -H OhlCTPO.z::tellcTBH81',1, _,!J.ng- BBO.ll~--:OaHHblX B 'TaKue MariiHHbl BXO.(IHble 
' \ •. . - ' 

~Hl'Hanhl H80DXOllHll;IO CTaH.z::tapTH3HponaTb H npeoopasonaTb- B, llHcpponoll KO.ll, _ C00TB8TC:Tnyro-

lllHll _cH_cTeMaM BbI'lHcneH
0

HSI, ppHMeHSI8ll;lblM B Mamuaax, 
,'- i,, 

OcooeHHO 6onblllH8 npeHMyllleCTBa .z::taeT npHM.8HE!HH8 -Bhl'lHCnHTenbHhlX MaWHH npH uc-
; :. - : \ - . - -- . . . ' : - ; - - - /-' ~ ' '' - ' - : ' - - : -- - - -- - -
·cne:ionaHHH )'aKHX _cn~:>KHb!X _cj:JH3_H'l8CKHX ycTaHOBOK, Ka~ ycKopHTenu:aapSI:>K8HHbIX,.'laCTHU, -acj:J-' 

4,eKTHBHOCTb pa6oThl KoTopwc· aasucu'r' OT- onTHManhHOCTH ~o·,n~_opa . .z::t~CSIT_KoB: a HHorita H , . _-1' 
\' ,. 

- COTeH .pa3;1H'll,lhlX nap~MeTpOB, 
, - - , (, '. - I 

npaKTH'l-ecio'e pewe~HC:,- 9TOil npooneMbl B OCHOBHO~ JOP!'{03HTCSI - e;>T~yTC:BH8M _YCTpollc7a.· 

_ CllOCO0HblX !JP800p830BaTb HHcpOpMallHIO B cj:iop,~r• Y.llODHyro· .z::tnSI BB0.z::ta B Bbl'lHCnHTenbHb18'-

,~- M8lllHHbI. . , l 

' I 

PaapaooTKa MHoroKa HanbHoro' ob1cTpo.z::tel!cTayromero -~erncTp~Topa SIB_nSieTcSI_, f!epaoll 

IIOllblTKo'il 'peWHTb npoone_My OllTHMHaanHH pe_m~Ma paoOT.bI __ yCKOJ)~T~nSI MHOroaaps;illHhlX no-· 

HOB. 

',.\ 

MHo~-~KaiianhHoe_ perncTpHpyromee ycTpollcTBO noanonHT __ npoHanecTJI a Hanna_ ocHOBHhlX-

sanucnMoc-rel1'1Me:>Kay --paa.n'u'lH~1MH. itapa~e-T~~~rn -y~KOpHT9~SI. KpoMe ~o;o, -OH; 3Ha'lHT~nbHO 

06nern1T Tpy.z::t o~ep~Topa .B 'i~M CM!,!Cne, 'ITO onepaT~p oy.z::te'~ ~M8Tb B03~0~H~C-~b nony- : 
' , ' ' ' . ' - . . . - - .~- . - ' . ' ' 

0 
'laTb :nHcp;pMaumo o -pe:>KnMe llHKnOTpoaa ob1c-rpo, c '.z::to-cTa;oqHo 6on1>woil 

, '. . ' · ' , , . , ' - . .·. .· 1 · : '"-.. .- \ f ' ·. 

;• ·.Qe ll8CflTH'lHb!X ,nHcpp, Halle'laTaHHblX -Ha DyMa:>K~Oll neHT8, 

TO'lHOCTblO · B BH- , 

Ooµj'1rn xapaKTepHCTHKa -peruc-rpaTopa 

-1/ MeTon- perHCTpanHH 

, I . ~ ; - "- ' I .. ~ .r 
8- OCH OBY p0I'HCTpHpyrolllel'O -YCTpOllCTBa· nono:>KeH M8TO.ll ._np_eoopaaoaalrn~ 1:i!Jan0l'OBbIX · 

, se~~qHH ~- ·uH(ppoaoA .nB01:t'tJ~h18 Ko~·. c B:bIB6.aoM - ua ·· ~-e pcponeHTy. ~ B .aao1-P1H0"'." .aecHT1P1Hb1f . '· ". . ' ' . . . . ~ 

K0ll ·c BbIB0.ll0M' ua neqaTb B BH.llC _.llCCSITH'lHhlX nucj:Jp, 
,', ":"" 

-,-



,_, 

>"' ,,, 
' j" 

. ,, . -·· '. 

1npe11MyulecTa~ 'ul{(lipoBoro· MeToi:ia -per11cTpau11~· cne.!ly10m11e: 
\. ·'. · ' I · · ~ _ · - - · ' , ' · . ' . '' I ,- I 

1. 8b1c0Ka11 cKOpOCTb np11 TO'IHOCTII · He: xy;,«:e I%.-
•· _2. ~H<pOpM~U~,; nony'¾aeTCll yit~6Holl: .!ln/~TeHllll. a. ~11.!le :iie;!JT~~~bl'.' uiiqip 'Ha 6yMa;,«:-

' '. , ' - , , ~: , '. ·.:,', , ••,,,··i: ' • .. -• ' ' , , ' ., ,: -,' ./: :· •, ·: \I 

HOil neHTe II·, .!lnll BBO.Qa B '.Bb['IIICnl!TenbHYIO, MaWIIHY: B Bl!.00 .OBOll'IHOl'O Ko.oa Ha, nepqioneHTe. ' , 
. •_, I < • • ,' • , ', _ ";·' • , ·,, • , • , ' , • ·, ,' , J - i, , . • 

3. no'ITII' ace aneMeHThl CX8Mbl ,MO;,«:HO BblfiOnHl!Tb Ha Ull<ppOBblX .nOl'll'!eCKHX, aneMeHTax 
.,,! \ ' .. , ', . . . . ., ,' .. ·' :,, ,. -· , ". - . -- :- '.'' (_· ~ '. 

no::eHul!anb;W-11MnynbCHOl'O, TIIU,a'.: T.e'. _0~CyT_cTrY,IOT \an~MeHT~I H8
1

IlP?Pb'.BHOll, Te~H,IIKII. 3TO ,c 
\ ' . . ' ., . ~ . . - . . . 

aua 'IIITenbHO. ynpomaeT OTna.!lKY II peMOHT perl!CTpllpyromero ycTpOllCTBa 11' IlOBb!WaeT ua-. , 
• ' -• '· f ,· ,,. ',· ' · ' ' j ' . I , • / • 

J:l0)11:HOCTb ·ero pa6<;JTbl.' 

'i 

_6f!_Q~_::_c~eM~ perRcTpaToga · 

.-
\ BnoK'"'.cxeMa' per11cTpaTopa npHBeAeila ·ua p11c;· I. MuoroKauanbuoe per11c,Tp11py1omee ye-

·. Tpo~~TBO BKnJO'!aeT_.B ce611-cne.!ly1<>1UHe o,cHO~Hb!e 6n6KH: ' ' ' I ' 

·I. 

I. Bxonuoi! 6noK , np11soi:i11T p~~nll'!Hb!e perncTpHpy~M~e aenH'IIIHbl K -o.onoit wKane 
, • . ' • • • ·.- - . . \ • 1-· 

113Mepen11ll l!. noaaon11eT ·aecTH' 113Mepe1111e -acex- per11cTp11pyeMblX aenH'IIIH' OTHOCHTenbHO Hy.,. 
-_, . \ , ~ ~ ' •• ,. • :, \- • • ,, , _, .- • , ' .'. , ," .- '- • t \ ·, 

·neaoro,npoBo.!la. · 
• ! • r t . 1 . .:... A" ,\ 

. 2, KoMMYTaTOp ·_ Ilp0113B0.!ll!T, nocne.ooaaTenbHblll OUpoc perHCTp11pyeMblX napal\leTpOB' C 
, • ' ' : . ; ,. I • • . , ~ ' • '. • ' ♦ •, - . ' ' 

IlO.!lKn10'leH11e.:.M, 11x Ha BXOJ:l __ aHan<;>ro-u11qipoaor:o npeo6paaoaa_Ten~. 

3~ An'a~oro_;qHcbpoB~ll np~o6paaosaien'~-: IlJ)OH3B0_.0,IIT' npeo6paaonaHHe pe!'l!CTpHpyeMblX I 

···:,.,, -· --. ' . ' ,· \. ·-,·~ ,. ' '• •-. ' ' 

·,Benll'IHH B .!lBOll'IHblll, KO.Cl •C .Bh!.!la'!ell peaynbTaTOB .a· cpepp11TOBoe 3ailOMIIHaromee ycTpoi!CTBO, .· 
. ___ .·. . .. ; ,' ,_·_,. -. . ,: ·, ' ./• 

.r .' , . .' ', '., - .·> , '1 • , 

4; <vepp11Toaoe ·aanoMHHarolllee ycTpoi!cTao · aunonH11eT ponb· cornacyromero 

Me>KAY ··6b1cTpoll c11cTeMol! · o~poca H cpanH11TenbHo 

TOpa (~~pcpopa;op H. Il0'11lT~IOlll0~ ;cTJol!C;Bo), / 
'- . I I 

' l ,. '.\', ; ', l 

Me.oneHHOl! '. CHCT~MOll: B,hlBO.!l~ 

/ 

6ycpep~-. 

perHCTpa- ,_ 

11, 
' ~; \ 

-5~ BnoK nepeaona H' VMHOmeHIIH . npOH3BO.!lH'T npeo6paao.BaH11e per11c
1

Tp11pyeMbl~ ae~11-
/ , , , ', . / ' , I. ' . ., , I ,1 :._ ' ._. , f~ ;'" 

''IHH 113 .!lBOll'IHOl'O KO.!la B '.OBO(l'IHO-.!leCllTH'IHhll! II YMH0)11'.8Hlle' Ha K09cptfJIIUH8HTbl,, 06-;-
/' . '. ' ' . ·., ~ - . . .· ~-.: ,•,:; ✓ -- ' . J ' ,. ' ,,,_ • 

PllTHb!O K03qicjlHUHeHT_aM 'np11neneHHll BXO.llHOl'O_ 6noKa. ,,;, 

6. 8h1xo.ri11oe-· YcTpotlcTso •CnepcjlopaTQp 11n~ .6b1~Tp~iiellcTay~ma11 he'!aTi,) 

naeT ~blBO.!l IIH<pOp~aUHII \It// nepqi~~eHT; -~ B~.!le . .llBOH'l~Oro ICO . .CJ.a, H, Ha ·
0

6yM~l'J 
' I ., • ' ' • •, ' • 

CllTH'IHblX ilHq,p, 
\• ,, ,· 

.,-· 7. IlaT'III.K BpeMeHII; l'!DnlleTCll nporpaMMHb!M ycTpOi!CTBOM II 06ecneq11aae-;-': ,per11cTpDUIIIO 

apeMenu I src~nepHMOHTa • 
,_ ( 

( 
'~-' 

4 
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·- . / 
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, 

I 

.j '· ' \' ., ., . 

n?lll'OTOB~a perllcTpaTopa K paoo:re,, T.e. BKnI0'18Hlle acex 1!11TaiolU~X _Hanpst:>K~Hllllf • 

· npo11aaoil11'Tcst onepaTopoM; c· nyn&Ta ynp.aaneHIIR · per11cTp11py10iuero ycTpo.llcTna (; xo-ropwll: 

pacno~araeTClI Pllll?M, c 11ynbTO?i ItHKnOT;;Ha) ~ ' . ( . . 
,, 

nporpaMMa HHTepaanoa pericTpan11w Ha611pa,eTcst ?ne~a.Topo¥ Ha llBT'IIIK8,'; ~peMeH11. : ; .·. / . . . ·,. 
, Onep_a~op Ha»rnMaeT · Ha nynbTe ynpaaneH,H!I KHORKY , 'perm:iTpanast' H BCIO aanbHe8iuy10 . 

· CHHxpoHHaana10 Ha'111HaeT ·aecTH .on.ox·· y~;aa~e111rn ''p~rHcTp~pyioiue~o ycTpo.AcTaa·, KOTOp~ill, ._ 
• < -- '~ T f ,' '< ,,, • ' • > -- ~ 

,· ,· B 'CBOIO oqepellb, nonyqaeT CIIHXpOHH3HPYIOIUlfe 'HMnynbCbl OT ItHKllOTpoHa, C11HXpOH113Hpy10-
: ~ \, • ' • • '·, • ,·· ' ' • '. .'. , , ,_ • •• ' ; • • • < • • • ' : • ' ' \ 

' utHll HMnynbC ooecne'IHBaeT OllHOBpeMel!Hhli! onpoc II 3MOMHl!aHHe Ha KOHlleHCaTopax 3H8-::-
. ,' '. ,' ~. ·._ , \. ., ~. ,.. \ --:·, . ' ; . - . . 

•'\:qeH11i! -ac·ex per11cTp11pyeMb1x napaMeTpoa: nocne aToro ·xoMMyTaTop ycTaHaan11aaeTCst a· 

. 1:.'..e 110~0>i<em;e II l~·i! per11cTpu'pye·M~1it' napa~eTp c •~ano~11-ua~utero KOH~eH6a-ropa, no~a~T-
, • - : • •, • ~ • •✓ • '\ • 

c~ · H.a axO.n np9o6paaoaaTens, KOTO_ pbIA 11peo6pa3v8T " ·r ~ : · • ' • a· · 
:, ;' . . . . . ,, " . , . , . , , . .. ',. aHanoroaoe .~anp~~eH11e B ll~Oll~~hl . 

KOll. H 38T8M aaHOCl!T e:-o· B napannenbHoll cpopMe. ~ ~~PPIITOBoe .:3anoMHH810utee ycTpOi!CT-

BO, 3a-reM 1111xn noaTo~~eic11 ~Hoa a' 11 a aanoM11Ha10iuee · yc:TpollcTa~ aa11oc11Test· B~Topoll pe-:. 

• • 

1 

r11cTp11pye'":1!''i! napaMeTp 11cioq1111xa ,(piJK~~ >:o~p~c•) -~- T,.ti, ao 20. 

n,oc~e ,Toro,/_KaK KOMMy~aT~'p O?poc11n ace 20 nap~M8Tp0B' 11 RX 3HaqeHHf! 38llllC8HhI a:~ '' 

3afioMuaa'10weM· fcTpoRcTBe, _Hlllf~Ha~Tcst ab1ao.c( HHQ)opMauaH H3 ·3anoMHHBJOtiiero fCTP,O.B:CTBa 
j , ' J ,•',,• •·f/ t : ' I 

11a neqaTb i ( peJK11M . 'neqaT&'): '· , 
: '• ·i.-. ', '·. ,, / ," ,, ,1, 

no OKOH'IBHH!i Bb1Mll8 pesyn&Tai'~a· OT onoxa yri~aaneHlllI .np11xoiia~ HMnyn&c, nepel\o- ' 
• ' ' < ' " '.' • 

.z:iitm11ll per11cTpaTOp CH OB a·. B . peJKHM onp~ca •. Beeb: UHKII llOBTOp~eTClI q,epe_s HHTep_BMbI, 

aaaaaaeMbie · c 
I 
noM0u;b~ .. llaT'l~K~· apeMeHH.' 

. \ 
OcH0BH~I~ TexH11qecx11e xapaxTep11cT11m 

. . ' ,·. ' .: ; ,', ·, ' . \ .. 
',· '1. 'K\>nH'l8CTBO per~~TPIIPYEa!Mbl~ napaMeTpOB - 20. ' I . . • ' ' . 

2,' tlXO.OH0ll CH!'Han: ·sanpstJKeHHe llOCTOstHHOl'O HnepeMeHHO!'O 'ToKa ,p~a..;'5B '(ecna'" ·,i 

_11c.n~ni,;yeTc~ 8:e6a11oll on~'x): ~.- . 
\ ' 

, 1 3. Paapewe1111e n~ •apeMeu:11. ( T.~. 
' \ I ' ~ . .' • 

, ' I ~ '.,, 

MHHHManl,H8st· .[lnHTenbHOCTb HMllyllbC8 H3M8pll6MO_;'' 
- • ' _· I 

ro ''!apaMeTpa)_ - 25 MKC8K,' 'I • 

.... , . 

, _5 •. Cxopoc,Tb onp~c~ perHCTpHpyeMblX. napaMeTpOB ;_ • IO Kl'U, . 

. '. ~ . .,. , \ 

. 6. _BpeMH P,erHCTp8UHIC :.m. napaMe-rpoa' :- ' cex. 

7, nc>Tpeonst~MaH: MO.~HOCTb \•: 

KoHCTpyKTIIBHO perHCTpaTop 'BblllOnHeH: B BHll8 llBYX .cToex: · CTO/IKII .. perHcTp_a1:opa 
~~, 

5 

I.:. 



1', 

'·,: . - _/ '' ·. - . ' 

(pHc. 2), H cToliKH neqaTH' (pHc;. 3). B Ka>K,noJ!·'cTol!Ke HMeeTcg nynhT ynpaaneHHB H 
•, , . · ....... " , , ,; .. : ,, '"1 ;, ·- "" _, ' , , ·, ._ , :. ,_ " , \ i " ,', ·"· -. :-

HCTO'lHHK: llHTBHHB.' 06e: CTOJ!KH /181'KO . TpaHC110pTHPYIOTCB. Ba::e CX8Mbl 'H '6110KH ycTpol!CTBa 
' ',, /' •, I "•: •~ .,-., • ' \ ,, ~; ;,;: , 1' '- ••( \ ',•< •, ,.,, 

. BbinO/IH8Hbf 'Ha· ym¢miHpoaaiUlhIX, 5t'lel!Rax umt,pcia'ol! Bbl'lBCIIHT8/IbH08 ·MaWHHhI. 
-- I • 

, B yc:rpol!CTB8 (06~ CTOJ!~H) HCl10/Ib30B8HO. 980 IlO/IyilpOBO,llHHKOBbIX TpHo,n'o~,'•H·: 

1100' 11011y11po.a;i,nHHK,OBbIX ,UHO,noa: I ·' 

., ~-:" ~ . ·r. --... ' . I ' - •I•: . , , . r '> ;;. ·_.; \ • 1 

H~>ke .i:taeTCB:6onee 

' ."ycTpol!c~aa. 
• f ,• 

no,npo6Hoe onHcaHH.e cpyHKUHOHanbHbIX 6noKOB .perHCTpHpyrou.iero . /'· . ' . .. 
,,~ 

( 

. ◊CHOBH~ie 61IOKH perHCTpaTo.pa 
,, 

', B1101C'1,yn'paE>/18~HSI 1 
,. 

-:· ,._-, 

·. • ·snoK ynpaan~HHB (cM. p~~A) ·npei:lHa3Haqeii •AIIB ynpaarieHHB perHCTpHpyrowHM,· 
,,, __ ' - ·' , . ' ,·' - ' ._ ' . ·• ·•-' 

ycTpol!CTBOM' H o6ecne'lmiaeT ,naa po,n~ 'pa6,<>T:. KOHTJ'.)0/Ib. H p,;6oTa. Pe>KHMbl' 'pa60Tbi' perri-
' ', - ' ' • " - ·-. ,c ~ < _, '. ; ·.- ... ·.:, ··-:; ', - '-; . : . ' •,, ' ' .. 

'crpaTopa o,npe,neJJBIOTCI\ COCTOSIHH8M Tp11rrepa ynpaaneHH,B TpY. ,B llO/IO>KeHHH, •onpoc· Tp~ 
\ ' ~ • •, • ~ • /' ··, - ' • .' - _, -e - ' ' ·, • • ~ ·, 1.., ' • 1 •'JI .' • . : l 

~ep TpY OTKpbIBMT K_111;1naHhl, K I H K~ :. CT pH s;ro~ .cHHxpoHH3';PYJOWHl! ';MnynbC -~~nyc~ 

'KaeT y.i:t~pllbll! x:eHepaTop Y,ar·. poc11e,n:ii1;l!'q:,opMHpyeT 20 HMnynb~'oa,. KOTopl,1e noC:TynaroT 
' ' - . 

Ha C'l8T'lHK H ,,UE!WHC.ppaTop.·, · 

_ Ii :·_ 

\ 
B .nono>K'enHH 'neqaTb',. TpHrrep: TpY .oTKpbrnaeT KnanaH .K 

8
• H Ha ax.o,n c'leT'lHKa 

, ' ' ' ) 

nocTynaroT-,H~llYIIbCbLOT CHHxpo6apa6ana ne'laTaJOwero ycTpofiCTBa" (riH6o O'l' My/IbTH~H6pa-.. · . · .. ,. I :. . , . . . . . . 
TOpa I.I ·, .- B pe>KHMii 'KOHTPO/Ib~:)'. .. 

2 . ' - ' 

' B pe>KHMe, ~KOHT't>onb' CHHXpOHH38UIISI pa6·;T~I acex 6/IOKOB. perH,CTpaTopa ocywecTB/ISI-
'' ·' ' ,, .... ' 

eTCB :c n.oMOWblo My~bTHBH6paTopa ',M 1 : . ,_ .: ,-, ·.,-.·,I 
, ' 

. ' . ' -

---: .'' '• 

' KHonKH ,H 1, H 2 1 H 
8 

, cny>Ka'., ,n~_g .~POB8f!Kll_,P_erJ!~Tpa;x:opa B O,llHOTaK<rljO~ pe-

>KliMe; KnanaHbI · K: : H K, {i: n·poH3f!OABT nepe6poc Tp!Jrrepa ynpaaneHHB TpY a UHK/IH'lec'... 
' • - .... . ' A, IS -i. - I I J ~ 

· imx_ pe>KriMax ·KoHTp6nB. B1161;HHr.:renep.1JTOpb1 '.'?r2 'H-Br:
3 

cpopM[;!py10T :ia~TOBbi'e H c6poco:'.": 

B~!e H~riyllhChi ,,nJig OP~06pa30BaTeri11. , ' , (, 
' . , ~ ' , -

\ :. 
'\ 

I 
Bxop,Hol! 6110K 

·I 

, ,,·' . -·: I ,,, ., 

BXO,!lHOJ! 6/IOK npe,nH83H8'l~H ,ll/ISI. O,UHOBpeMeHHOl'.O,. H3MepeHHlj BC8X 20. BXO,llHb!X ·,: 

Hanpg>KeHHl! H npiiae~eHHB HX K · i:ia~wTa6/ pa6~~Hx · ~anp~m~HHl! K·oMMyTaTopa H npeo6pa- _ 
,'. ' ' • \" - ' . I • ,<,' • • • •. • ,,.,· ~' • • • .' ; " '~, • ,._: , •, '' • •• •. ,. ' ''. • • ' \ ~ :_f ' 

. ,-30B8T811B. TT pH llOMOWH BXO,llHOl'O 6110Ka T8K>Ke 'ocywecTB/ISl8TCSI' pa3BSl3K8' KOM'MyTaTopa 
,. . . • . I" _, __ ..,_ . . •. -

OT BbfCOKOl'O Hanpg>K8HHB, no,n KOTOpbIM ·Mory,T H8XO,llHTbCSI U3Me1meMbIE! B8/IH'lHHbl; 

,' BnoK7Cxe~a ·yc:Tp~l!CTBa_: npHBEa,ll0H~ 'i,~. pHC. ,5. 

•\ 

' _.6 

'r-· ·,/ ,· 

--.:,.---, -

··1 ·, 

':.,,_(. 



":, 

-,I. 

B:XoaHoli ·oi:;oK ocymecTBmieT'TpH pe»<nMa. pa5o-i:bl;. '• . 

. . , I-':, - , , . . ~:1- . '., ·.. \ " . • > 
1. npH 'H;JM8H8HHH HanpmKeHHll ~OCTO!IHHOro .. IoKa Ll8IlHT8Ilb Hanp11»<eHHll 'IlOLlKnIOq'a_;· 

. . , .. . ~ , :I - ,· 
eTCll qepea SMMHTepm,1ll ·. IlOBTOpHT8Ilb HenocpeacTBeHHO KO BXOLlY KOMMyTaToJ)a. 

. .''. /,. . .,' ' ... · .. : . ·.. ,. ' .·. ·. ': .. ·· ·.. ,-., 
· 2. npH ~3M8p8HHH' Hanpll»<eHHll ne1:eMeHHOrO. TOK_a OCyIUeC~Bill!8TC~ ,P8:llrnM (pHKCaUHHo 

. ,,. ·s. STOM. pe:>KHM'e. Ha COOTBeTCTBYIOIUHe Ka~anbI. noaaeTCH paapeu:iaroIUHll. HMny,u,c; '.aa
lOIUHJI · CHrHa~ 

1 

,H~ ~a_HOMHHaHHe 'H3M8pll8Jl:ihlX ·. H8Hp!!lKeHHJI, : nplf: $TOM OLlHO~peMeHH~. 38~y~

K~IOTCSI. OilOKHHr'."reHepaTOpbl OllpOC/1 ,6o•·· J:1MnynbC onpoca · K8»<Ll0;.0 5nOKHHr-~eHepaTOp~ ; 

iia 25 MKC8K 0.;.KpbIBaeT (pHK~Hpy10mxe KJIIOqH. cl> •• 

_3a ,n~OM8:lKYJ'O~ BpeMeHH,, pa~~hlli L{JrnT8IlbHOciT~ HMilYilh<;a _onpoca·, aanOMHHBJOIUHe 

.KOHLl8HCaTOpbl 'oLtHOBp8M8HH·o '3ap11»<8IOTCll ao· Hanp11»<eHHll COOTB81:CTBYJO.IUHX _c~rHanOB: 

U. , • • nocne aanHpaHH8' cpHKCaTO!)OB 3ailOMHHaIOIUHe :KOHLlE!HCaTOJ]bl~ coxpaH!IIOT /10.lly-_ 
Bx -. ~ , :: ., .: ., , · , , .. ,1 •• , , ·- .·., ••• ,:,· ,,. ,_ •• _ • ·, ·, 

'qeHHhili aapstLl ao !!pHxo~a cn,eay10mero· HMnynbca onpoca'. 

3. npH H3M8peHHH 3HaqeHHll. napf!MBTpoB,. HaXOLllllUHXCll IlOLl BbICOKHM Hanp11»<eHHeM 

. (~ec~onbK; K~noBOJJ.bT), ocymecTBilll8TCH pelKHM sneKTpHqecKOli. H301Il!UHH.' OpH, STOM. noc

TO!IHHOe Hn~ nepeMe~H00 B~OLl~O~ ~a~pll~~H;~ MOLl;mtpy~TC~- np~Moyrnbmll~H HMnynbCaMH . 

• H ne~e~aeTCSI -~epea ~bICOKOBOJJ~THbli! TpaHccpopMaTop Ha cp~KCHpy10~~IO cxeMy H K~MMyTa-' , ,,._. ~ l t ,..,. ,l; 
__ Top. ·~,OLlYilllU~H · ocyUlecTBilll8TC.>I .,_Ha_ LlHOLlHOM MOCTe M , ~aXOLllllll8MC>I IlOLl BhICOKHM 

uanp11»<eH11eM.' 

KoMMyTaTop' npeaHaaHaqeij an>1 nooqepeaHoro 
; ••• ' - •• i • !_ ' _; ___ "' 

Hanp>1»<eHHl! K:. axoay aHanoro-uHcppaBoro · npeo6paaoBaTen>1. .. . . . . ./ . 
", BnoK-c;xe·M.a ycTpollcTaa_ npHaeaeHa ·. Ha pHc •. 6. BnoK· KOMMyTaTopa pa6i:>TaeT.·'Dori~xo 

B. p~:lKHM8 ~. onpoc• pe;H~Tp8TOpa' 'npH B:XOLlHblX Hanp>1:lKeHHllXi npHB8Ll8HHb!X. K. o6meii. UJKa-
• • , ~ ' :· • , ·: -- • •,. • '. ', . , • -,,• ': I ' \ \. ' • , • - ' • ., •• • ' •. ' , ; • 

... ne, 0-5 B,, KoMMyTaTop COCTOHT :Ha 20 HLl8HTHqHblX KaHanoB, HM810ll.lHX paaaenhHbie. BXOLlhl 
.... ' ·: ,·.• ·. • '.. , ·,, f '. -· ':'; .• I • ..., ' > '. .. - . ; " '. .. - . . ·, .. 

H OLlHH OOIUHJI, BblXOLl ... nepeKn10qeHHe KaHanci_B .. ocymecTBil>18TC>I 6noKOM '·paap>I_LlH~ro cqer:. 

··qHKa H .LlHOJlHOJI C9TKH .O:ewHcppa-i-opa;- 0CHOB_Oll .. KOMMyTaTopa' 8BllHIOTC>I KJIJOqH, npencTa_B-
.•.· . . . . . . . . . . ... / . .,' _\, .. ,.·: : .· . ,., 

.,Illl!OlllHe co6oi! LlHOLlHbie, ,MOCThl Ha KpeM_HH,eBbIX LlHOLlBX- ,Z:p03 H CTa6HnHTpOHax .[l810. 

:·· ·\ \, '·\ 

YnpaBil>IIOWHli HMnynbC ~!1-.. MOCTbl K noaaeTC>I C ~epeK~IOqaTene~, TOK8· n_T, KOTO-
. I 

El CBOIO. Qqep~Llb, ;ynpaBil>IJ?TC>I LlHOLlHbIM Ll8WH.cppaTopO~• 

llpH ,~'I'OM_ 11aM~P~E:Mb1e Hanp>1»<e.HH11 Bcex KaHano\B. BXOLlHoro 6naKa- q:p~a otKp&ITbJe 

K,nK>'tH •"nocne.a.onaTenhHo. no.o.KnJOqaroTCs:r K o6'iueMy ·sxo.ay aHa~?.! .. o.;..uR,~poBo'ro. npeo6paso- · 

BaTen>1, 0TcyTC'I'BHe _sneKTpoMexaHHqecKHX sn'eMeHTOB H .. np11MeHeHHe a Kaqe;,:B;· xn10qeJI· 

nacC~BHb;X S~e~eHTO~ (JIH~;~bl~ MO~Tbl-j, n~ation~~~ O~ecn~qKTb 6hIC;p~aeJl~TB~8. CX8M~l · 
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.. • (c:KO;OCTb KOMMYT8UHR 6oiu,~·e 10 ~~~) R TO'IHOCTb nepe,a,a qa , BXO,IJ,Hb!X. ·~H;HMOB (0,5% 
. , , , · • ,, , , • I ' , : . , -. t -~. : . , -~ 

'aa K8HaJI); CpaBHRTem,11a11 npOCTOTa 'cxeMbl o6ecneqHna· xopowyro Ha,IJ,e:IKHOCTb' yCTpOilcTBii, . ; I. • . , ~, t . , ;. J ,, •• • , ). • • • • • 

;'' '. 8 ,6n~Ke •~OMMy.TaTopa'.' RCD~Ub30BaHo 55 ,TPHOJl~:•;~~a nl!l H nt0 ll 9()" JlHOJlOB TH

na ,!l103 R::!1810 • 

·- \: 

\ 

n~aaoaaTenb, 

• ' '.' • I •'.' • • ,,. • • • 

npeo6pa30BaTeUb' Dpe,a,Ha3HaqeH JlnSI. KO,ll,HpOB8HHll. HenpepblBHblX BXO,IJ,HblX .. ""\ . ' ., - ' ' 

B JlBOR'IHblil ~OJl. ' , 
'-~_, j 

,J, 

·,., ~ 

81,16pa11aa11 CXeMa UpOH.3B?JlHT npeo6p830BaHHe llODO:IKHTenbHOro Hanp,11:IKeHllll}\MllnHTy-

: I, •,a,oll ,IJ,O 5 B C · TO'IHOCTblO He xyme- 20' MB R 1 CO CKOpOCTblO. He MeHee 100()() 11peo6p83oBa- .\ 
' l , 'i ' '., ! ' -

HRil B ceKyH,a,y. 
' ' 

' 
• . . Bnox..;cxeMa npeo6paaoaaTen11 npe,a,cTaaneHa Ha· ,pee •. 7. Ko,a,apo~aa11e, ocy1UecTan11~T-, 

c~ \ nocpe,a,t:~B~M cpaaHeKH11 • iia ill;ni:.::opr~e H'o. 'BXO~~oro Jt~llJI~, ( Hax·) ~ p!!JlOM, 3TllJIOU-

. II-bl~, u~npameuait . ( H~T·)~ Piut ;T&IO~Hbl~ -H~pllme~Hll C03D.aeTCll HS cxeM~ ~YMM~pOBBHRII ,, ' 
" / ,• • • • ,• ' ,' \ I :, 

npH 110,IJ,KnlO'leHHH ,K Heil reaeparopoB .'ToKa IT. qepe3 MIO'lll K • .lln11 o6ecneqeHRll Heo6i~' 
• , . ,' - . ·- •. ' ' ' l. • : :\ ~ - ' >. ·. ' ~- . ' ' . ,·•i '' . '< ' l . -' , 

JlllMOil,-TO'IHOCTII npeo6p830B8Hllll + 0,'5% Bb16paHo 8 JlBOH'IHblX paap11,a,oa. '· 
~ I ,> • ' ' • / \• : - _: ' 

.• , • :. ' , ·. • , 1, I 

Pa60T8 .cxeMbl, ~OllCHl!eTCSI ,aaa17pa~M~MH, 'npHBe:,IJ,8HHblMII, Ha 'pac. i8. 
•l\c_ - ( 

· li IICXO~Ho~' nonomeHHR ace TpKrrepbl Tp HBXOJlllTC:11 B COCTOIIHIIH ·o·, ace CX8Mbl 

B03BpaTa . 8 'i 3·a11epTb1.;'nep~~il- .T~JtTOabiA" HM~y.ni,b nepeBOJlHT Tp~rrep ;°Tp
1
· B COCTOIIHBe 

\ •.. _,, _... ' . " ' .· ,· , . ' , . . . - . . ' : , . . , . . ' ' -· '. -. 
• 1 ~. 0JlHOBpeMe~HO cpa6aTb1BaeT ~eMa 3a,a,ep:1KJtH. 11 OTKpblB8eT ,cxeMy B03BpaTa. 8 1' 

' ' ,.. '1 '. . • \ - ' • ' • ., ~, ~ , • ' _' • • ' 

'TpRrrep: Tp I :O;KPbIBa~T KUIO'l K 8; reHepaTop. TOJtS ·rT I· IIO,IJ,KnlO'l8eTCll 1C cxeMe 
• ' ·,, I 

_C)'MM11pOB8HHll •. ,, 
\ ' ..,. 1 , 

· · B pe3ynbTare aroro, Ha 6~eMe cyMMHpoeaHn11 11011an11eTc11 aim6~n&wa11 cTyne~bK~ 
_. •. ' j , - ,. '.\ . , I, 

1 
• I • ' ' • ' • • ~ , ' .! ' • 

uanp!l:IKOHHII. 3Ta CTyIIeHbKa HaIIpll:IKOHR!I IIOCTynaeT Ha O,IJ,HH H3-BXOJlOB Hynb-opraua •. 

< , Ha BTOpo~, BXOJl Hynb7;;-praHa II~CTyIIae; npeo6pa:;yeMO~ Jenpe
0

p~a'Ho~ 'uaII~ll>KOHlle. E~H 
,. . . • ··.· ·' ,· . ' ' ',' ! ·.·', '.•_ .. '. ' . •.',r' 

\ I I 

cTyIIeHbKa Hanp11)KeHH!I OK83b!B3eTc_ll 110 SMnn11Ty,a,e. MOHbWe BXO,IJ,HOro, HenpepbIBHoro ,aa-:-
> • • ,- I , , , ,. ,·. ,' ,_I ' , ' .,._ ,- ' , _. •1. ., 

11p11meHH!I, TO Ha BblXOJle Hynb-opratta curttan He. IIOSIBUIIOTCII H TpHrrep Tp I · OCTaeT- , 
, . .; . , •. ·,· - . I . ·. _,- ... · . ·. . . - •. . . - .· . . 

: c11' a'•cOCTO!IHllll •I*. Ecnu· CTyneHbKB HanpsimeHHll npeEll,IW80T DO aimnHTy,a,e, aenpepb!Bl!Oe. 
., ......-•·• I ' ' \ ,' ,' .J ' ! ·; • ,' ,. • ' 

' , BXOJlHOe Hanp11meHHe, TO ·Ha Bb!XO,lle • Hynb-opra11a IIOllBlTSleTCll HMnyn&c/:iCOTOpblll _'.1epea. 
.' ' • I ' • ' '' '• \ < • : ~ • • ' " \ •• - • S '1 ' " •', 

CX,e!-f-y B03BpaTe !3 '1 B03Bp8LUB0T Tperrep • Tp I ,~ i:' COCTO!IH_He ~Q•. ,Llepea HeKoTopoe 

; apeMll c:'xeilb1·_·3a!lep>KKH -3 1 IIep;~OJlHT TpHrr_!!p .' Tp7 B COCTOllHHO • 1.•: 0,a,HOBp8M0H".', 

:·Ho·\::pa6aTbl~8~T ~cxe~a. a;,a,epm~~ 3 2 '. ~-. <>TKpb1~ae-r. c~e1;1y B~anpa;a - ~· 2 '. Tp~;re~, 2 '. 

, 'oTKpi,ma~T KiiIO'l ; K , ," TOK, npo',-eKaIOmHll qepea, aero OT' r;T 2 , ,:abl~blBa,~T Ha 'cx~MC cyM-

:✓ 

8 
I 

/ 
·:_,,j,? ' .-

; 

'"/ 

·" 

\ ,' 
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MBpOBSHHSl.~TOpy10 

Ecnu Tparrep: ~Pi 

r. 
CTynen,bxy HanpmKeHe11,. no aMnmny.c:e poaH~ a· 2 paaa Me,HbWe. nep,5011;, 

' '. ' . . ' . . '· '\ ' '' - .' . ' : 
6btn ~- ~OCTOSIHBH· ~ 10, TO HS B!>!xo.c:e1cxeM&i cyMMHpOBSHHSI nosiBBTCSI> 

--, ,Hanpst>KeHHe, .PllBHoe __ cyMMe .c:ayx .CTyDeHeK. 

Tax'. >K,e; ixaK H B n_epa~M cnyqae: Tperrep 2 ne6o 0CTSH8TCII B CO~TO~m!H l; na6o 
" - " -: ' ., , , .. . . . . •,• , . l, 

--_, eepHeTCII_ B COCTOIIHHe 0, B 3SBHCHMOCTB OT COOTHOW,eHHSI, SMRneTy.C:bl BXO.C:HOI'O \f!enpepbrn-
, _, \ l ,. ~ • ' • < • , /, '•, ! , . ',, ! l . ,t- '. , • ' \ 

, Horo 'Hanpsi>KeHHB H' .c:ayx 'cTyneHeK uanpSI>KeHHB !!'a cyMM~TOpe. :3a:reM qepea HeKoTop~e 

... _ · a~eM~ cxeM~ ~~neP>KKH nepeae.ae'T ·B cocToBHHe~•t • TpH;r~p, Tp ·. u: .6.aitoap8M'eHHo a~~-: 
, ~ . , . \ ~· . . : . . . , \. -. _- -. , - . a . ··- . .• 

. ny1;'ruT cxeMy, aa.c:ej:>>KKH -~ a e T:~• TaKHM o6pa~oM axo.c:Hoe. Henpep~1;moe H&,ipmkeHHe 

,/,; 

•nocne.c:oaaTe11bHo cpaaHaaaeTCII c. 8-10 aTanoHHblMH Hanpsi>KeHBBMB. ·, 
'' • ,', - -, ' \ l J, -

I ~ ' • ... , 

no~n~ OKO~~a~HB,-~HKna, ~peo6p~30BSHd11 '11,a ;P_!fi:repax' OKa~eTCSI -~a6paHHb!M ''!Beno, ', 
i ,_-

B .C:BOB'IHOll CHCTeMe· COOTBeTCTBy10wee, a~nn KTy.c:e BXO.C:Horo HenpepblBHOI'O HanpSDKeHH!(., 

nocne, ~c;a~o~neH~~ TpKr;epa iT~' _' CX~Ma aa.c:ep)l{KII 3 , DOCbln~eT ~Mny~~, paapeweHHsi 
.,. •.,. I ,.i, ~ s . . · , ,· _1_, - 8 - _,,.. , / , ✓, 

c'IHTblBSHHB Ha 1 6noxirnr-reHeparop
1 

C'IHTblBlillHB .. 6 ' :u aanoMHHa10weM ·ycTpollcTae •. Depe.c:' 
' , ~-~ ,_, ., ·. , •, 1 :.·~·- ··. ,C11_ -- . ·. · · .·' 

KS>K,C:blM UHK~bM rip~o6pa30BSHHSI o,aHoape~~HHO Ha, ace .8 Tperr~po~' OT 'cX:eMbl;ynpaan'e-' _, . i ' I' ,, .• • ',"' ' . ' '. • • I , ,. , . ' • 

HHS!' nocTynaeT HMRyllbC c6poca, KOTOpblll ycTSHSB~HBSeT ace TpKrrepb; BI coc'ro~HHe ·o~: ,· 
-, ' 13' K~~eCTBe 'Hyn~:..oprau~ 6~1~H Kcn~nb30BSllbl .C:Be CX~Mbl. BonbWOll T01=1{0CTblO .• '· ' 

(.c:o 0,1%) / o6~a'.c:'aeT ~~c;~Ba~ _cxe~~. npeee.c:e~Ha~ Ha pee. 9a. Pa6oTa aroro 11y11b-oir- ,.\ 

raHa, OCHOBSHa· HS CBOllCTBe· .C:HO.C:OB H3MeH11Tb eMKOCTb npK no'.c:i:t'le Ha ,HHX ROCTO!lka~ro 

,_. c~~HSII paaHOCTH' M8>K.C:Y BXO.C:Hb[M HenpepblBHbl~ 'H~psimeHHeM 'H Hanpll>KeHHeM OT 
'.- .. , , , • ":. ', • , ' • /- ~, • , , , ,_ ~ \ , ~-1. ' , I 

cyMMSTcipa' Bbl3b!BaeT paa6~11au_c . .c:110.c:Horo MOcTa. B · peay111,TaTe SToro, Ha BblXO.C:e: M<>cTa 

, MeHB~T~~ a~RIIH;y.C:~ BblC~KO'IS~T~THOJI 
0

He~yr:ell. Docne ~C~lleH~SI · HElCylUell H l:{8T8~THpOBll~; 

':~H~II '0~~6a10meJl\q,~pM~poB8T~n~ 'n~~Y:~bCOB tpO~Mepye-r' HMnym~, • coo,TBeTCTBYR?u:iHll 'paeeH..:' 

C~BY, BX,O,!lHO;O H~~pepblBHOI'O. H'anpg~eHHSI H, Hanp~-~eHBB ~T• C)'MMaTo~a;/T~~iB . CXeMil' . 

npH;UIIRK~~o liMe~{ ~tieH~ MBII~IO HSCTS~HnbHOCTb.' '-IyBCTBH~e~bHOCTb ee ~~>K~T '6b!T( 

,C:oa"e,c:eHa' A~ l MB; 0,c:aairn 8TS C~~M~ cpiB~B~llbHO C~O,>KHS s' OTIIS.C:;e, ;SK KSK ·Tpe-• •. 
; ' - •\ \ / , ••, ' :""'":::,.'•.••., \ •,•. ,1 ',,\ ,• '• .. " 0 'f •' 

6y~T u_a11~'1HH, cn'euiHlllbHblX. aneMeHTOB" (aa,pKKOH.C:OB, .C:H<pcpepeHnHanbHblX KOH,C:eHCSTOpOB 'H 

·_.c:p.); 

'Bonee npocTa, 'HO HMeeT 6onbWylO Hec;a6HnbHOCTb·; cxeMa !IYllb":;PraHii• Ha ~aae ' 

~H¢cpepeHu~inbHO;O ~~H~KTen11 noci-dn~~~-;o ~K1 (p~c. ·95): 
. ' '. ' ' . ,_,,- J' 

)lucpq,epeHuHanbHblll ycnnuTeni. .oaeT Ha BblXo.c:e cHrHan nuwi:- Tor;.c:a, Kor.c:a ·Hanp,'i':_, 

)KOH~e. OT cyM~B.Topa, 11peBblU.1SeT BXO.C:HO~. H\lllpepbJl.'lHOe · Ha~~~>KeHne, 3aTeM BblXO.C:HOll 
, ' ' ' ' . ' ' ' . ' 

~-- CHrHM' J:):Hcpcpepii~u~anbH,~I'O ycunHTe,::l! yc11nHB~eTc,S1, H" q,opw1pyeTCSI' C "nciMOWblO'" r;eHepa,-
, ·' ·' '., . 

'· 
9 



'' 

'· ' > ,·,,. • . -,. --.;._ ' •~A. ' 

. TOpa, HMnyn'bCoB. "BbmO HCnhITaHo ixsa THna' nonynpOBO)lHIIK,OBblX 'npeo6pasoBaTeneli ."".. npeo6-
~ \ ,' ..,,.'- :· _.-.._, --· ' . ·.•, ,-,,. , ,·,. ':'· : ~., .• ,. _,\ - -·-.•. ·.', / • \ •·' 1' ., 

' '· P'.13oBaT,enb, c ;speMeHHol!' paasepTKOil:, H npeo6pasosaTe_nb, .nocTpoeHHbili_ no ~~TOAY nopas'-· 

•PSli:IHOrO KO,O.HpOBaHHSI~ 8TO,p;a "noKaaan;nyqume pesynbTaTbl 
\ \ . . -

··" no'aToMy ucnonb3yerc11 ·a 
• • " . " ., , I. • l._ ' . 

perHc TpaTope. 
,,.:· 

BnoK'-BblIIOnHeH Ha nonynpoBOAHHK;BblX TpHoi/ax 'T!!l!a fl 16, [110, fl402;' fl5028' H :,' 

mrni:xax n103,,n21A ·" n2B: 

I,. '' 
,!:· .. 

-~ t -. ' 3a~;,:_,miaIOme;, ycit>oil:cTBO 

. , , ··.• "\_ ' ,· .' ,, '..;; -'1·' J •• ; 'i •·' > 3anO_MHHaromee ycTpoii~TBO smmieT_CSI 6yq,epH_bIM,1.1a_KOnHTeneM ~ cny)KHT ansi 
, ~ • ,, - . • •. · - . ' , • ' ' ~ ,. , : I . ·• o/ • ... "o • ::- I, • - - -.' . , 

, HOl'O xpaHeHHSI, HHcpOpMaUHH; C'IHTbIBaeMoli. c npeo6paaoBaTenSI,' H nepeaaqu ee 'Ha' Bh!XOA"". 
' . ' • ·. ; , .1. -. "': '"':. "',_' ' •· • , '\ ,. ' . ,· I• ,', : • ,_: • : ; j 

Hble ycTpOil:CTBa pe'rttCTpaTopa. EMKOCTb aanoMHHaromero YCTpOil:CTBa ,- 20 BOCbMHpaapsii:x-

HblX quceii. 'snoK-cxeM'a ycTpoAcTi:~, npiia~.zieHa ~ii' pH,C. i o .. Co6cTrieHHO ,Ha~oiiinenb ~bin on-
' ' - '" - '. . .· ' . : ' ' ... ' ' ', , . 

,HeH H~ q,eppHTOB-hIX cepJle'IHHKax 'M3.ii-1 no :cxeMe 6 npsiMOli Bbl60pKoli' ( rnn ,! z . '•J; ' 
. -. -, ,:.· ·-_• ,: '.:•-~;-, .... · .. :'-;: ,• .. ',,~~ - ' :_,..·. ·- ... ,• ' .. ---

ka>Ki:Iblli .cepae'IHHK npoHHaaH TpeMsi· o6MOTKaMH: aixpecHoil:, aanpeTa, aanuca Ii 
• •' • , \ • '. ' ' • • • ' • f 

'1\:.. 

,\ 

1 C 11lfThIB8HHH. 
"I ,,,.,.-

', B 'COOTB9TCTBHI{ C 3THM ,aneKTpOHHaSI 'qac:Tb_' ycTpO-~CTBa' c,OCTOKT :Ks Tpex OCHOBHblX 

yanos: 

1. Anpecii'i:;ii 6110K, , ,, 
1, :-·· 

2. BnoK ,3a1!pe:r_a,, 

S.: BnoK C'IKTbIBaHKsi • 
\ \ '" 

• . . / ._: - '. ,,,.- . ,;, • '1 
1~ BblCOKO'!aCTOTHbll! 'pe>KHM 'aanHCb~. peanH3J:~~blil: '.,nP", p1:160Te p<i!rHcTpaTopa B ~e-

. 2KHM;e· ~onPoc•. 

2. HKaK6:iac~~THblli pe~rnM 

mc:pa1:o_pa., 

~ ' 

• C'lliTbIBaH'm~•, COOTBeTCTBY~llllili' pe>KHMY 'neqaTb'. pe- , 

' / 

(', 

8 °pe~HMe -~anHcb' ocyI.UeCTBnsieTCSI' napannenbH~e' ll'IHTblBaHl{e L!BOII'IHOro, KOAB co . - \ . . '• ... . ,·· - . 

- cqeT'll!Ka\ aHanox-'o'..uHcppoa'oro npeo6paaosaTenstnocnenosaTenbHO.-l3o 'see 20, KaHanos HaKo-
1 -' , ,,.- • , • . • -~- , .~.· , , :,,· • • •• ·,,'· . ', , ; . , ' ·, . -~ . '. , ~ I , \ 

' nKTenst. I BpeMeHHasi L\Hai;paM~.rn. PE:>KH~a 'aanHcb' npl)B~neHa Ha' .'pHC. ,11.. '' , ·, 
1 ' \ ' ' , .,_ 

8 9To'M pe>KHMe . B anpeCHO;.; ~6noKe llp
0

~H3B0i:IHTCSI Bbi6op . Kaiiana aa'Kon11 Tensi, -
' < , 0 ' • C '- •• • -; -, 0 

BeTCTBYIOIUero nopsinKosoMy H,oMepy H3Mep11eMoro perHCTpaTopoM· napaMeTpa. 

rlpH 3TOM B~16pa~H~il: ;np'ec'ablii ycKnHTenb. y '' OTKpb1BaeT-,anpec11b1il: KnIO'I , . , . , , - , . .· a ~ . 

K Aml, npoXO>Ki:IeHHSI HMnymsca. ;aamICH, - Ccj:,OpMHpOBairnoro 6nOKHHr-reHepaTOpOM 
aa · - - . · , · , • · • 

. : cpopM11poaaTeneM aa1!",CH .<i:an. 
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vf;;nynbc' ;anm:,e, ~po,;b.nsi qepe~. c~e1,;11i1:1a10mel! .Tp~Hccp?pMB.TOp (~'irxcep): ~. _B~tSbl::

': saeT: npoxo*,oeHee nonyTOxa sa~ec~; a booTaeT~~By10mel! q11~11oaol! neHel!xe cpeppeTo,~~ro 
' . \. . . 

'HBKOllHTenSI • . 

, OaHoapeMeHiio'· c, STHM ~epes xnanaH yc~~HTe_ne', KY _e. cp~pl\fBpoaaT:1111 s~npeTll '¢_ 
3

: 

·. B OOMOTKii° sanpe-r'a c~p,Oe'IHHKO~ H8KOllBT9/ISI. llO)lBIOTCll BMllyllbChl ll?.:-JYTOK8 :3a,np~T8, (cM·.-

:pBc,16; ,, , ·,/ 

~ fl pH, '9~0M 0Txpbraa10TcS1 TOnhKO ·Te xnanaH-YcHnHTe-nH '· KY, ·;oTophre coe,nHHeHht c, 
,· '. • ' - ', l - ·

1 

1 ,- . · ' _., ,! . ! · : _\ ', , ·, , ; ,-; 
1 

<.. -, '' ' ;, ' \ , - '• 1 
,· ' ',, 

asae,oeHHbIMH a' nonomeHee. • 1• TpBr!'epaMB 'cqeT'IBxa npeoopasoaaTensi. Te cep,oe'IHBKB, B 

,KOTOpbii. 008 ~Oll~TOK.8 COBll8,08IOT- ~b BpeMeHe;, Il9!)9BOrillT~SI B COCTOSIHB9, •1 •, T~~ .. O~y-
-· ( • I ,, ... - , 

mecTB/ISieTcst san11c1, -itBoH'IHOro xo,oa •B 'iiaxoneT?nb; 

>. ., f 
' ' B ·pem!l,Me ·'C;'IBTbIB8HH9' a;::ipeCHbll! onox' Taxme ·apOH3B0JJ.BT nocnen.,oaaT,eJ;IbHYIO' !3bl-

,' ,oopky,xaiianos H8K0ll~T~~SI-(c~. 'p11c>l2)~ 
' ' ' ... -, 

. np11xo,£:1nmel! OT_'xnan~Ha Ka 61101m ynpaaneH_HSI e,imyniad "cqH'th!B~H~e• 3£'lnycxaeT : •' 

'. · i · 611oi11Hr-r, eH,' ·epaT, op : 13 11 cjJopMHpoaaTenb ·, ¢. • no,cJUea, ·Hell ¢opMHpyeT MOlllHb1,tt' eM- '. 
C'I ' _C'I, 

~ynbc;, ~OTOpbil! npoxoi::tBT. qepes o,oeH HS OTKphlTbIX aape~HbIXc KIIIO'!el!. C'IIITbIBaHesi · e cooT-: 
, •. I • • I " ' • ' ,; '-, '• / .°• 

B~TCTB_yrouiell, MHKcep M./, n?cTyna~ B ~HCIIOBYIO 'neHei!K_Y !f~KOlle'r911lI,,,.aT,oT,HM~YllbC np?;. 

· e_~iioa11-r :1eiie,6p~c acex _cep1;1-eqHex_oa a
1 

c'acTosiHee •o•. ~IIIO'IH ,K _I.-' K 8 ecnonb3yIOTCst 

ansi c~pooepoa·aHesi;, ·, 
/,' 

I , - . 

n pe . 8TOM. npoe'cxoaeT: napaimenbHoe ·,c'IHTbIBIUll!e aa'o!l'IHOro 'xoaa- Iia 

TS/ISi ;H s~nHCbt-~ro B :2iaoi~~~18·-ctJ:~;qH,~ cx9M~I de~eao.oa. 
' ' . . 't. . ,, ' ' ' . ' 

-: ', 'ocH
0

0BHbIM aocToiiHcTiioM npirneaeHHoi! cxeMbI' HaxoneTensi ,,rnnsieTc'! .. ee_' HaaemHoCTb, 
•• ,· ,• ... · ·. ,. .,. • .. ;---:1. 

, vfcn;n'i.soaaHee, ,oayxaeTKOBbIX aapecHhIX ,e, C'IHTbIBaIOlllHX' ooMOTOK e TmaTellbHbii! 
. , ~ i ( . ,' ' , . i .1 ' 

,oop. ~9pJ:l9'1HB,KOB, H8,KOI'mTe/lSI ll038,0IIHII npeMeHHTb npOCTYIO I cxeMy aanpeTa 38~HCH, , 

BnoK ·HaxoneTensi, .BM~0/1)191! Ha nonynpOBOLlH~KOBblX TpHoi:rax n 16, 'ru 1,. n401, 

n~02A H i::teoi:1ax 'nes· K p1~. 

sdox neneao.ga'· H VMHO)K9HHSI ,. 

B~;K npea~asHa~e~ 'i:rnsi· n~eooj:;aa 0B8HHSI l:\BOli'IHOrO ._xoaa, C'IHTb!B89MOro c' HBKOllH..:,, 
, ' ,,, . '. . ,., 

'. T~IISI,' _B KOJ:l )lOOH'IHO-aecnTH'IHbll!, 'Heoo~oaeM:Ii! ·:Onsi pao,OTbl ':ne'18T810lllei-o. ycTpOl!CTB8,: 
" ; ,, ' ,' : -~ / .: : , ' ' ',. ·.:... . 

'!ln~, Toro, 
1
'1T06bI Ha ~':.o~e pei:-KcTpaTopa. uHcppoacie aHaqe,HKe '. esMepsieMbl~, ';,apaMeT-

·
.;lloxe npoeaao"HTC;, y' MHomeHee cooT"'."' -, pOB COOTB9TCTBOBIIJ10, ex HCTHH~b!M !3H8'18HHS!M1 B u -

-j ;·>' 
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BeTCTBY!OUlHX 3HS'leHHl! Ha K03cpcpH[lKeHTbl,. o6paTHble. K03tpqJH!lKeHTSM npeo6pasoBSHHH nep-' 
' • • ; > ' ' • • \ • ' - I , ' • " ~, • • J • ' ' 

BH_'lHblX. J:l8T'lHKOB, H, K03qlqlH!lHeHTOB .. npHBeJ;leHHH1 

,,, .... ':-

B:· OCH OBY p~OOTfl 0/IOKa nepeBO.!l~ 'lIO/IO)KeH nporpec:'CHBHbll! MSTeMSTH'leCKKl!. MeTO.!l· 

YMHO)KeHHH 'Ha .~•. 

Uenoe _'.!lBOH'lHOe 'lHC/1_0,' 
".:(-

,• MO)KeT 

,- / 

A~ = · a · a '· a · .... a. a , 
n ,n• l n• 2 · · 1 0 

6b!Tbs'npe.ac;aB/leHo ~ B . BK.Ile 

.. , 

r.ae an= 1, .. ,H/IH o;. 
,' 

A=ll'.~:1[ca·:2+a >'2+a' )2+ ..... 12+ea1l2+'a~ 
·. ·~- _ , n .. -,: ·n-1 '-n-2 _ _ .· .:, 

,Di!~ nepeao.aa 'lHC/18 B '.aBOa:'lHO-.!lBCHTH'lHY!O, CHCTeMy H:;i·oox~.!lHMO. llp<>H3B8CTH Bbl-

quc~eHHH. B CKOOKax' • ·~ I 

J.'' 
, . Ami 'yMHO)KeHHH .!lBOH'lHoro' 'lHC/la HS 2 u·cnonb3yeTCH C.!lBHra!Ollllil!. perHCTP, T.K. 

' . .,, ' - ~ (_ - ' ', ' - '' ' '•. . -; ' , ', ,, . . - , .~ . ·_ ' ' 
.0.!lHH . CJ;lBHr 'lHC/18 B' peI'HCTpe B CTOPOl_!Y, cTapWHX pasp!l.!lOB COOTBeTCT~yeT y .!lBOeHH!O . : 

BenH'lHH Bcex .!lBOH'lHbIX paspH.!lOB B perHcTpe;•, . . , 

EnoK nepeBo.!la .coCTOHT Ha ·.aByx' perHCTpoB· - ··.aBOH';IHoro H ,'.aecSITH 'lH:oro. !lec_HTHq-, 

.-·H1,1l! perucTp LienHTCH HS TeTpa.a1,1;.. ·'. '.leTBepKH .!lBOH'lH'1,1x•.paspH.!lOB, ·K~)KitaH Ha KoTopol! 
'' '. ' · ,'. • ' .·,, ~' . : • I o· • 1 ·2 ,· ·: ,. - : 
cny)KHT ·ilnH npe.acTaBneHHH 'O.!lHOl! .aecHTHHHOl! UHtppbl - .10.' 10 . 10 • nopSl.!lOK paapH.!lOB 

• - ' • ., , ,' ' , I f ' ' • 

yBe/lH'lHBSeTc!I B TOM )Ke HanpaBneimH, 'ITO K' Beca pasp!l.!lOB BHyTpH TeTpS.!lbl, 
' " ' ' ' -- . ' ~ ':. 

·.B'OOOHX 'perHCTpax C.!lBHrH npOH3ii.OJ;lHTCsi B CTOpOHY CTSpLUHX paap
1
~.!l0B H BbllIO/IHH-

., ' .. ' 

!OTC,!! ,o.a~oapeMeHHO, 

,l.J:Hcn~ B .aecstTH'.IHOM perHCTpe · He HB/IHBTCSI, 3KBHBS/leHTOM .J;lBOH'lHO,rO· 'l.HCIIS. Coor ' ." 
' . ' _, ~ . . . ' : . ,' \ , ' . , . - '~ 

· BeTCTBy10ma~ cTenea1,' ,' .!lBOl!KH~ Bbl'lHcn,He;;st nyTeM y.aBoeHHSI npH 'ica)KAOM ·c.aaure. O.a..! 

Ha~o. ecnH B~ .aeCSITH'lH.OM perH~Tpe ,•I~ .·Obl/16 C.!lBHHyTa H3 'pa3pHda '8' '~pe.!l.bl.!lYLUel! .ae-
' - •• - ' • ·~ • • ,.· , ',,"'. ,, ' ,, '. • I : • • ,, •• -..· , ' : 

J!a.!lbl; '3TO yBe/lH'lHBSeT BeJ!H'lHHy TOllbKO O.T BOCbMH .!lO J;leCHTH, a He .!lO 18, no9TOMY 

Heo6~~.!l~Mo ~pH6a~HT~ 61K 'Toll_ .aeKa.ne, HS, KOTO~ol!. 61,111a Bbl.!lBHHy-ra e.aHHHua,, 

1,· 

. ; . 

,"ho6i'.i- Haoe)K.aTb npH itp116aBiieHHH '8' nepeHoca, pacnpoc~paHS110LUerocst Ha ,cne.ay~-:·,· ;: 
, ' < , •,' • ' • '~ I • ' •• 

·,' .· .. LUY!O CT/IPWY!O TeTpa.ay,· nocne K8.)KJ:lOro C.!lBHra 6epeTC!I HHtpOpM8UHII O COCTOSIHHH Ter. 

pa.a1,1:, EcnH 'lHCllO B, Te;apa.ae· .!l0' C.llBH~a pa~HO 5,8,7;8 ~nH 9,' TO nocn~ C.!lBH~a"tmo . 

·•,\, 

, CTSHOBHTC~- COOT~~TCT~E!~HO,'·paaHblM , HllH 6on~e .ae~!ITH, Tas; KSK B, Teipa.a~- '.IHCIIO' 

noc;e c.!lBHra He ~o)Ke~ 6blT1'. 6onbllle. •9•, TO !l;H \anH'l~ll ~~en 5,~, 7,8 · ~riH · 0,· ,1epe.a 

C.!lBHroM npH6aanHeTcH 'lHcn~ a·, KOTopoe,' 6yi:ty~H yi:tBoeHo _npH c.aBHre, 11 .aacT _Tpe6y~ .. 
- ' .. ' . ' ,' " . . ( 

. •Moe 'lHcno·8. TBIWM o6pasoM npouecc npeo6pa30BSHHII '.IHCell.H3 '.!lBOH'lHOl! CHCTBMbl B 
, ' , ' I • ' • • > • • , •\ 

.!lBOH'lJIO-.aec11TH'lllY!O COCTOHT H3 1"pex ane~eHT8P,HblX .!lBl!CTBHB:. 
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't.zwnr .aaonqaoro ~Hclia Ha ·o'iln~ · J:lBOH'IHhil! · paapll.!l a .. cTopoay_' cTap_wm;_ · paapll.aoa,·: · 

1 \ ~.._' 

,J:l06aaneHHe·,'3' B .!lBOK'IHOM KOile 1K• T8M .!l8KB.!l8M, I"J:l8 CO.!l8p)KHTCll .!lBOK'IHOe 

'l~cno 5'HnH 6oJi~we.. .: 1 

~· 

npoaepKa COJ:l<!p:»<IIMOro .ft8K8.0hi H '.oo6aaneHH8. '3~ ·, B. coo-i:aeT~:B.YIOlllH,8 .aeKB.!lhl 

. cicymecTnn~eTCll C ·rio~OlllblO norH'l8CKOl! CX811(bl K_oppE!KUHH. npH_Mep npeo6paa<;>BBHH!I- ~pa-: . 

. '• B8J:l8H 'aa. 'pHc. 13., 

'-t ) 

·. n'o 38.0BHHIO aeo6xo.aHM'o nepe~e'?TK. H3 .oaoaqaol! CHCTeMi,I. B :Uebg':~'l~;IO. 'IHCna IIpH-
• f • 

Mapa'~· .ao' 250, 'ITO B .!lBOH'IHOll CHCTei:ie MO.lKElT 6b!Tb''.aanacaHO B, BOCbMH pa3plIJ:l"!X, .a 
'· 

.llBOH'IHO-.aecgTll'IHbill_ perHCTp .aomKeH _co.aep)KBTb 3 re;pB.!lbl. 

().,, ,. ... f," 

CKop'ocTb nepeao.aa: onpe.aengeTCll. CKOpo~TbIO ~~qaT~. _npH HE!IIpepblBHOM .i:lel!c:_TBHH . 

. 'neqaTH Mem.ay KOHU~M 
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ne~·a~H. npeJ:lbIJ:l)'lll8l!; CTpOKH , H: aaqanoM cne.oyiomelh c;po;'ii, HMee-r- , 

•" ·, ! •. -' ,._' . ,: ' _·,,:• . ·- • , .. ' . . '-. ',. -'. • ' . :, . , '.' > . • ;.~ _·. ,,'' : \ 
Cll. 17· MC8K - s:i-o H ecT~ TO' MBKCHMBnbHO~, Bp8MSI, ~oTOpoe Heo6xo.oaMO,, J:lnll nepeao.aa 

/ .•. , ' • , ; , ', \,'_1 
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,_ '. • , , • -1,i' ' L 1 

OJ:lHOI"O 'IHCna. B _.!lBHHOM. 6noKe nepeao.aa CKOpOCTb· nepeao.aa Bb16panH 15 ,KI"U, a. BpeMll 
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nepeBOJl8' H yMH0)!<8HHSI :npHB8Jl8H.!\ HS' pHC, 14. 
\_ , C ' • 

,.-.. ' ,_ • If, 

T.-: T 'TpHrrepbl BOCbMHpaspSIJlHOro. JlBOH'IHOro_ percTpa. 
I 8 " · "" 

,-, 

·,··1 f T
9 

.::_ T2~ TpHrrepbI J'.1BOH'IHO..: Jl8CHTH'IHOrO '.perHCTp~,, COCTOSIIUero HS Tp8X T8Tp8A,. 

\ 
JJ.ae Mnaawne ·TeTp8Jlbl ·-:- eamiHu'-H Jl8CSITKOB.- HM8IOT'cxeMbl KOppE!KUHH, 

i ' ' ; ,, . 
' ,-

"Yc~pottcTBO KoppeKtl11n; cocTosimee' ns•cxeM •11•, •11n11• H 6noKHHr-reHepaTopoB B, 
- ' ~, 'i ' ·,: ,' ' '·, ·•· ' ·- - . ' ' ' ' ', • \ ,· ' ' ' ' > 

ocymecTam1eT npo_aepKy coaep)KHMoro ·TeTpaJlbl H ao6aaneHHe 3 npH' '!Hcnax '6,6,7,8 Hmi: 9; _, 
: '1•. 

3anycK .6noKa .nepeaoaa npo'risaoaHTcsi HMnynhCOM •nycK'; npH STOM sanycKaeTcsi 
, ./ ... , . , 

6noKHHr-reiiepaTop c6poca B , HMnynbC KOToporo ycTaHaan11aaeT TpHrrepbI acex pernc-r-·, 
" ,,.. - .·. - 1 ' 

1 
- I ' ' • I ' - '~.. • . 

poa B 'Oj,,3aTe~ ocymecTBnsieT~SI sanHcb·napannenbHoro Koaa,Hs Ha~onHTenri B JlBOHq-, 

Hblll ~8fH~Tp 6noKa nepeao.i:ta.no~ne 8Toro ~e~e6pacb!BaeT~SI B, ·1· TpHrrep ynpaaneH.HSI 

·Tp ' . H · OT~pbJB8IOTCSI KnIO'IH_ K H K ; n pit 8TOM 38Jl8IOIUHl! ~y~ b'1'H~~6paTop_. M. 
21 _,, , - · ' - .· 1 2 · - · · · 

a~nycKEieT 6noKHHr-"-reHepaTo,p B 
1 

, 11MnynbCM nocneaHero' imnSIIOTCSI 'HMnynbCBMH CJlBHra H. nocTynaroT HS o6a CJlBHrilro-. . •, . . \ ' 

mHx perHcTpa, 3TH ~e ·aMnyn"i.ch1, 6yay'IH saaep)KSHhI. Ha nonnepa'oaa·cxei.i~l! sa.o.ep*KH 1 

, . I I~ ' ' - ; '. '-' ,- '\ •J • - - , • ' : , I r • ' • , ,' , ' • \ - • 1 

·3 ' ,. noaa10Tcst' Ha nepeKnIO'IBTenb TOK8 nT, qiopMHPYIOlllHl! T8CTOBbl8 HMnynbCbl anst·, 
I - , . - ' - . -t" , r:" - . , 

_ CX0M, KOppeKUHH, .. 
,I . 

. JlnsinonHoro· nep8B5'Jl8 , OJlHOrO ''IHCn~, 38llHC:8Hlioro B. JlBOH'IHb!l! perHCTp, H800XO,PH

MO noaaT~ 8 HMny11bcoa c~~!l_ra, nocne· 8-~o' HMnyn~ca ;'TpHr:rep TP 
21 

_'. aon)KeH ob!Tb · 

CHOBB ~epeopoweH B •o•, ·a~ KnIO'IH Kj · H K 
2 

3!3Kp~1i~i, nepeopoc. TpHrrepa ocy~eCTBnSI

. ,\eTCll nepBbIM Himyn'bCo: CJlBHJ;'a; npo~e~lf;1HM qepea KnIO'I :K·~ ', H' c_xeMy_ 38Jl8p)KK~ -3 ·,, 
,,;, - >, • - <' ; ' ... 

KOTOpaR. 38Jl8P)KHB88T ! HMnynbC HS Bp8MR; p8BH08 BOCbMH HMnynbC8M CJlBHra, . . . , , ,, -. . ' 

\ BnoK YMHQ)K8HH!i' COCTOHT HS' CX8M 11 
.· _, ·, . ' . 1-4 

H :TpHrrepoa TP2!i H Tp 
, , 28 

Hpa6oTa-

. • 8T cneayrolllHM o6pasoM, 

,' 

,··, ; 

,' ..,1[ 

YM~'o)K;HHe~Ha, •2•. H Ha • 4' ocymecianReTcR nocpeacTBOM o.i:tHoro. Hmi' aayx caan-
._, •, • ' • ' ,. , ; , ' • '•, ~ ' • '. _, ' ' • , ," • I ..... " ' 

roa, :nponaaoJlHMbIX .nepea aaqanoM npeo6pasoaaHHR JlBOH'!Horo· '!Kena· B· aecRTH'IHOe, • 

: c'.xeMbl 11n11, , 11 H TpHrrepbl Tp a Tp • ·. qepes cxeMy · 11n11 · 
- , 1 -~-4 ; 1-, ,. ,.. 22 , · 28 , • · · · l 

o68dne'IHBaroT ~poxo)KJl8HHe ~Mnynbcoii\ CJlBH~al OT B ,Ha cx·eMy saaep)K_K~ 3, 2,. ~ npH ST.OM 

B c~r~~trt-UW)K.8HH!t HS ·2· _Ha c~'a~y ,3 2· ·llJ)HXO~H'I'. 2~l! n_.MnynbC,C,!lBHl'S, a npH. yMHo

_.)1{811l{H'. Hp' •4• '.'" 3-ll HMnynhC C.QBHra.,np~HMyuie'cTBOM' OilHCBHHOl! _CX8Mbl nepeaoaa ne- .. ' 

pea, cymecTayro~H~H ·RBnReTc'R:·~e npo~ToTa H, ohICTpoael!ci-aHe, i<b;H'leC'!'BO p~s~~Jl~B · 
,,; • ' ·j ., ,_.' ,1 ·'· 

. ner~o MO)Ke; ohJTb·H3MeHeHO nyTeM H~MeHeHHR'.-TOnbKO -'!Kena. TpHrrepoa ·a, periicTpax; · 
' - ,, _, .! _,, ' 
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6f>l.CTpo.cielfoTBue cxeMbI onpeJ:tenseTcSI 6hlcTpoJ:tellcTBHeM' 'Tpurrepoa .· u. 'lllcno~ '~aaps.;., 

i:t~~u~iioro p~rHCTpa ~ MO)K~T 6blTtnerK~ yBen'u'leHo:Cri.o· 100 :Kee~). a cxeMe uc--:; 
, I ~ > ' • \ , 
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