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I. B n e ll e u n e 

rollOeKOilH'IeeKne eneTeMbl, eoeTBBileHHbi9 ll3 OOilhWOro 'IHella en:HHTHilllS!Ul!OHHbiX (:<ieT

'IHKOB, ll8XOilS!T nee OOJIOO WHpOKOe npHMeHeHH9 npn HeenellOB8HBH nponeeeon B38HMOil9lleT-
/l 2/ 

BHS! sneMeHTSPHhiX 'ISCTHil • • TaKne cneTOMbl ooeenO'IHBSIOT BbieOKoe ObieTpOilOl!CTBHe, 

oxnaT oonhmoro Tenecuoro :\Tna npn xopoweM npocTpaaeTBeanoM paspeiiieiiHn n BoaMo>K

uoeTh HenOJih30B8llHII SlleKTpOHHOll Bbi'IHeJIIITeJihHOl! M8WHIIbl HenoepOileTBOHHO B XOAe SKene-

pnMeaTa. 

B naeTOIIII!el! paooTe OnHCbiBSeTCII ronoeKOilll'IOCK8l! CHeTOMa, paspaooT8llH811 Allll HC-

ellellOB811HS! llOJIIIpH3anHOllllbiX ~¢eKTOB B pp -nsanMonelleTBRIIX nonnsn 660 MaB. B 

STOlt eBCTeMe npHMOHI!eTest ItO 160 enHHTHIIIIIII!llOHllbiX e'leT'IBKOB HS M81IOraoapBTHbiX ¢QTO

SJieKTpOHHbiX YMHO.>KHTOIIII X <l>3Y .;..35, OopasyromHX 16 H938BHeHMbiX ronoeKonnqe.eKHX 3119-

MellTOB. CncTeMa perneTpannH ronoeKona HMeeT sanoMnRaiOmee yeTpolteTBO Ra 82 Kanana c 
4 . 

eMKoeThiO Ka>KAoro KaHana 10 BMnynheon. BbtBOJl liR¢opMSitHII ns sanoMHI!aiOmero ycTpolt-

CTBa ocymeCTBJisteTell na oyMS>KHyiO llOI!Ty B necstTB'IllOM KOlle H Ha nep¢onenTy B ABOH'IHO

lieestTH'IllOM Kone, npnrOAHOM AJill BBOAII B 3BM "MBI!CK-2". 

n1111 HSOil!OileHBII 38 XOI!OM aKenepnMeHTS H COCTOHHHOM Beex 3JieMeHTOB rOAOCKona 

npenyCMOTpena BH3Y81lhll811 BllltHltlU!HH BH<jlopMSitBH, l!aKaniiHnaromeltest B 38nOMHHB.IOI;!leM ycT

poltCTBe, npn noMOIIlll KOllTpOilhi!Oit OCitHJIJIOrpaljlnqecKOi! TpyoKifo 

Mexalln'leCKSS! KOHCTpyKitHH ronOCKOilB. ooecne'IBBSeT B03MO>KIIOCTh llJIS! noCTSHOBKH 

p11na aKcnepnMenTon. TaK, aanpnMep, aa nanaoll ro~toeKonnq:ecKolt ycTanoBKe OhiJIH ni>one~te.,
+ 

llbl H3M9p0DHH SllepreTH'IeCKHX· CDOKTpOB H B.CHMMeTpllll B BCnyCKB.HHH 7T -M930HOB B 

+ peaKnHH pp .., pn7T , ae sanne.nnponauawe sapaaee. C DOMOmhiO onnchJBaeMo~o rono-

CKOil8 MO>KHO T8K>K9 CT8BHTh Ollb!Tbl H8 llOJI11pH30B8llHOl! MHWOBH H Apyrne SKCnepnMeHTbl, na-

npnMep ,no nsMepeauro Koppemm:ni! n ncnycKanRn 
NN ... NN11 , 

+ 
11 -Mesonon n nyKJioHoB n peaKnnn 

2. Pacnono>Kenne e'IOT'IHKOB rol!oeKona 

npoeTpaHeTBeHHOe paenOilO>KOHHe e'IOT'IHKOB, OTB9'1810II!99 TpOOOB8HHilM SKenepBMOHTS 

1!0 H3MOpOHHIO napaMeTpa •A• Tpol!noro .paeeei!HHII npOTOHOB HS HpOI!OilhHO HOJIHpH30B8HllOM 

ny'IKO, noK83SHO aa pne. 1. 
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PaccennHbie na Mnwennx npoToHbl perncTpnpyJOTCH cnnnTHnnnnnoHHbiMH c'leT'lHKSMH, 

crpynnnpoaaHHbiMH B 10 pnnoa, no 16 cqeT'lRKOB B KamnoM, Onnn pnn C'leT'lHKOB, o6~enn

nennb1X OOI!IHM KOlKyXOM, H83biBBeTCSI 3Kp8HOM, npn BbiOOpe pBCIIOIIOJKeHRH H paaMepOB aKpB

HOB ncxonnnn na neo6xonnMOCTR oXBaTRTb B ynpyroM _ PP -paccennnn aec& yrnoaoll nnTep

aan, B KOTOpOM B03MOlKH8 perncTpanRH KBK pacceHHHbiX 'IBCTHD,- TBK· H- 'lBCTHn OTAB'lHo lJnc

IIO aKp8HOB OIIpenenHeTCH Tpe6oBaHHeM o6pa30B8HBH TeneCKOIIH'leCKHX CBCTeM, nanpaBIIeHHbiX 

na MBI!IeHH, n ypoaneM <j>ona cnyqallHbiX coananenun, 

nepaoe paccen~He IIOIIHpB30B8HHbiX DpOTOHOB DpOHCXOABT HB lKBAKOBOilOpOAHOil MUWeHH 

M 1 B ropH30HTan&HO.A IInOCKOCTB. PacceHHHble IIpOTOHbi perncTpnpyiOTCH 3Kp8HOM r1, a npo

TOHbl OTAB'IH - 3Kp8HBMH f5, f6, 3aTeM pacceSIHHbie IIpOTOHbi DOHMBIOT B 8H8IIH3Hpy10IIIYIO 

MHWeHb M2 u UCIIhiTbiBBIOT BTOpH'lHOe paccennne ylKe B aepTBKBIIbHOil nnoCKOCTH. nocne 

BTOj:>H'lHOrO pacceHHHH 'lBCTHnbl neTeKT!IPYIOTCH 3Kp8H8MH f2, f3 U f4, ecnH paccesmUe npo

HCXOAHT ·BBepx OT ropH30HT8IIbHOil IIIIOCKOCTH, HIIH aKpaHBMH f2', f3' U f4' ecnB paccennne 

npOIICXOAHT BHH3 OT ropH30HT8IIbHOil HIIOCKOCTU, 3Kp8H fA perucTpHpyeT 'l8CTUilbl, ne UCHbl

TBBIIIUe BTOpB'lHOrO pacceHHHH Ha MHWeHR M2; UMDYIIbCbl C 3Kp8H8 fA Y'l8CTBYIOT B <j>opMH

poBaHRH aanpei!ISIOI!Iero curnana nnn cxeM anTncoananenun. 

Ann uaMepennn acnMMeTpHR aaepx-anna B pacceHHHR npoTonoB na Muwenn M2 .npe' ' , 
AYCMOTpeH8 B03MOlKHOCTb ~8RMHOil nepeCT8HOBKH 3Kp8HOB f2, f3, f4 un· f2 , f3, f4 

nyTeM BpSI!IeHBSI BX BOKpyr ropB30HT8IIbHblX ocell, 3Kp8Hbl 
rs B f6 HBIIHIOTCSI nenon-

BHlKHblMB,· 

Bonoponnan Mnwen& Ml 
npencTaBn!leT co6oll cTeKnnnnblil cocyn A&JOapa o6"beMoM 

3 nnTpa, aanonneHHbiA JKHAKHM aonoponoM. npn pa6o'leM nnaMeTpe cocyna 12 CM n wnpnne 

ne npoCM8TpHB810T CTeHOK llbl08pa, HBXOAHIIIHXCH H8 
Hy'IK8 4 CM 3Kp8Hbl fl , f5 , f6 
nyTB ny'lKa, a BbinenHJOT o6nacT& BHYTPH Mnwenn. Ao6aanenne aonopona npouaaonnTCS! qepea 

KaJKAble nnT&-wecTb qacoB pa6oTbl. 

Muwen&JO M2 
cnylKHT oiiOK yrnepona C paaMepaMH 25. X 25 X 200 MM; KOTOpblil 

MolKeT 6biTb y6pan nnu nocTaanen na pa6oqe'e MeCTO c noMOI!IbiO AliCTannuonnoro npnaona. 

B Ka'leCTBe ·ablnenennoll ocn ronocKonn'leCKOil ycTaHOBKH 6bma Bb!6pana oc&, npoxo

AHIIIBH . qepea · nenTp MHWeHB H cepeJlHHbl cen&MbiX CllHHTHIIIIHTOpOB B 3Kpanax, HOCKOIIbKy 

uMeHHO AIIH aTBX CllHHTHniiSITOpOB BbiHOIIHHeTCH paBeHCTBO yrna pacCeHHHH H yrna OTAB'IH 

PP -pacce!IHHH. 3TOT yron nnH KnHeTuqecKoll anepruu E nanaJOI!IHX npoTo-
B ynpyroM 
HOB B na6opaTopHOil CHCTeMe Bbi'lHCIIHeTCH H3 COOTHOWeHUH 

tgl1 = 
y 1 + 

4 

E 

Mc
2 

i 

rne _ Me2
' -aae_prull IIOKOSI DpOTOHa, Onpenei!HIOIIIHA 3Kpan fl pacnonaraeTest nepneanu~ 

xyn51pao aTOll ocu, Tax JKe xax aKpaau f2 , f3 , f4 B r.2' ,. f3', f4' . ConpSIJKeaable axpa-

Hbl f5 H f6 yCT8R8BnBB810TCll nepneHAHKYIIHpHO It npyroil IIHHHH, KOTOpaS! DpOXOAUT qepea 

nenTp MHI!Ie!Jll non yrnoM · 'I' It DY'IKY 

'I'= 11 +a 

npB'leM 
E 

tga = :-;--7- tgl1 
Me 

npn TBKOM paCIIOIIOJKeHHU conpH)KeHHbiX 3Kp8HOB fS • f6 ' H TO'le'lHOil MHwenn llOCTHraeTCSI 

oxaaT acero Tenecnoro yrna, BbinenHeMoro::: nro6biM ua on~enenstroi!IBX cnnnTnnnnTopoB aKpa

na fl. 

PaaMepbl 3Kp8HOB, CDHRTHIIIIHTOpOB U npyrne reoMeTpH'leCKBe napaMeTpbi yCT8HOBKR 

npuaenenbl B Ta6nnne 1. B DSITOM cTon6ne npocTaaneno yrnoaoe paapelllenne nnR c'leT'lHKOB 

Kamnoro aKpaaa, Bbl'IHCnenaoe na cooTnowenun 

rne 

M = _ 1 _ y( w sinO + cp eos0{--;,"!1 
2Ry3 

¢ - nnaMeTp MUI!Ieau, w -nnuaa Mnwenn n:> ny'lKy, 

11 - yron paccenanll, ,- I -mupnna CI1BHTIIIIIISITOpa, 

R - paccronaue oT Mnmenu no cepenunbl cnnnTBniiHTopa. 

npu OAHH8ltOBbiX p83MepaX CAHHTHIIDHTOpoB OAHOrO H TOrO JKe 3Kpana U3-38 HeKOTO

poro pa31IH'IHS! B paCCTOSIHHHX OT neHTpa MUWeHU AO CllBRTHniiSITOpOB yriiOBble paapeWeHUH 

BHyTpn aitpaaa MeanJOTcst. B neBHTOM cTon6ne y~taaaabl noporn perncTpanuu nannoro aKpana 

nnn npoToaoB c yqeTOM noTepn aaeprun ao acex npenbiAYIIIBX a~tpaaax. 3aMeTKM, 'ITO B 

3!tp8H8X f5 U f6 CllHHTHIIDHTOpbi paCIIOIIO)KeHhi B 'leTbipe pnna, 3TO CBSI38HO C TeM, 'ITO 

conpn)KeHable • Tenecable yrnbl, oTBOCHIIIHeCSI x paaHbiM ItananaM oToopa coobiTHil, nepeKpbi ... 

BBIOTCSI npyr C npyrOMo 

fl . f2 • f3 • f4 ~ p8CIIOIIO)KeHne HX IIpll IIpoBeneHUH SltCDe-
+ n + 

Baewaun ann axpaaoB 

pnMeHTa no naMepeHHro acuMMeTpnu. B ncnycxannu " -JdeaoaoB B pea~tnnn PP .., pntr 

.DoKaaaa aa puc. 2. KoJKYX c aKpaaa f2 CHHT, BHAHbl CllRHTHIIIISITOpbl B CBeTOBOAhi. 

3. EnoK-cxeMa ronocKonu'lecxon ycTanoBKB 

EnoK-cxeMa ronocKona npuaenena na puc. 3. 06oana'lennble n·a nell yanbi nonpaane

nnJOTcn aa noo qacTn: cucTeMy Bbloopa coohiTHA H cncTeMy perncTpannn. 

CncTeMa Bbloopa coobiTHA npennaana'lena nnn Bblnenenun uccnenyeMoll <jlnan'lecxon peaK

nun na 6on&moro xonu'leCTBa conyTcTayromux en nponeccoa. 

1 . ·_________;__ __ 



OS .. .. 
I; 

\0 

'.os 
... 

OS .. 
tl 
g 
e 
:;; 

t 
;!! 
:g. 
OS .. ., .. .. 
u 
~ 
[ 

~ 
~ 

-~ 

~ 

Q) 

<0 

t--

., 

10 

"" 

~ 

C'l 

,.o 
"' "' .. I; 

~~CD~ 
.. I;::!"' o as Q) J... 
~ ~!:;~ 

:>. " .. (-< u 

~ = IQ Q..=rO-

~ a~~ 
&.~-~:;: 
t3 f ~~ 
.. 
:a 
"' ~ 
~ 

-r-

l";i 
OS CO 

"'"' ~ ~ 
u 

"~ 
~~ 
I ., "' 

:a "' 
.. = ~:a~ 
~ "'::! .... l .. l~ 
~(I) cd 
~ :g. .. 
1 .. :a 
~ :a Po 

~~~~~ 
g-~~e-~ 
~ ... P..~-

t "' 
" 0 a.,~ 

~~!;I 
"' .. "' "' 0 .. "'~-~ 
"' .... 0-t:::: = 
.. tj., 

g " 8 
~=; 

:a~ .. ~ 
"' .. 0 :l ., t "'2 
~~~~ 

--~ u I; 

0~ 
I; .. 
u .. .. .. 
::r u 

... ~ 
0 OS 1-< .,.,a 
~=~ .. .. 
I; .. .. 

s=~~ .. .. ., l 
~~0~ 8 :! r:t ·as 
cu .. -= 

0.. 0:;: ~ 

"' .. .,o .... 
;!! .. 
0 "' :I:= 
= ' = 

0 It'\ 
\0 H 

It'\ It'\ 
H H 

\0 \0 
\0 -\0 

• • 
\0 0 
H 1-1 

... . 
0 0 
H H 

. ... 
0 
C\J ~ 

.::t' 
C\J 

C"\ 
.::t' 
0 
H .. 
0 

g 

'C\J 

~ 

........ 
It'\ 
<X) 

0 
ct 
1:'-.. 
0 
'-' 
+I 

r:-
-~ 

~-
H 

~ 

It'\ 
C"\ 
C\J 

~ C\J \D 
0\ 0\ ~ c:o 

.::t" 

0 C\J 

~ {!: 
..... 0 .. .. 
0 0 

& ~ 

.::t' \D 

~ fn 

.::t' 0 

.::t' H .. .. 
H H 

+I +I 

r:- 1:'-

~ ~ 
H ·H 
~ ~ 

~ 

~ 
C\J 

\D 
H 

~ 

<X) 
H 

~ .. 
0 

~ 

<X) 

~ 

\D 
0\ .. 
0 

+t 

~ -~ 
0\.<D 
C\J C\J .. .. 
0 0 

0 
\0 

0 

~ 

...... 
1:'-.. 
C"\ 

• 
<X) .. 
C\J 
.,J 

+t 

0 
0 
H 

C\J 
1:'
C\J 

...... 
1:'-.. 
C"\ 

• 
0 .. 
C"\ 
-.J 

+I 

1:'-
1:'- 1:'-

~ --~ ~ 
.,qo \D 

i ~ 

~ \D 
H 

H 

~ 

\D 
H 

It'\ MH ~ 
g ~ ~ 

.................. 

\0 ... • 
\D . 

I 

C"\ :--

0 

~ 
C\J .. 
0 

~ 

~ 
.::t' 

1:'-.. 
N 

+I 

·S 
~ 
&1 
C\J 

\D 
H 

0 

~ 

H H H H It'\ \D • ..., 
a:-. C\J C"\ .::t' a:-. a:-. a:-. 

.,J -..J '-' 
C\J C"\ .::t' 
a:-. a:-. 1:-4 

H C\J C"\ .zt" It'\ \D 1:'-

6 

'" .. .. 
"' = .. .. 
0 

"' 0 
t; 

~ 
e .. 
tj 

[ 
0 

g 
~ 
g .. : 
~ 
u 
u· 
:g_ 
·o 
:l 

~ 
I< 

• 

~\ 
J\1 

1,, ---

KpoMe CllBHTannBUHOHHhiX C'iOT'DIKOB, oaa BKnroqaeT B ce6n cxeMhl coananeHHA a anTacoana.;. 

neaua, o6'be.rtHHBromue rpynnhi C'lBT'lHKOB B ronocKOilH'lBCKHe aneMeRThl, 

Haaaa'leHHBM cacTeMbl peracTpauHH smnneTcSI uoKaaan&Hhlll C'lBT HMnyn&coa, nocTynaro

mux OT CHCT9Mbl BbiOOpa COObiTHl!, .rtnHT9nbH09 XpaaeHHe peayn&TaTOB H Bh!BO.[I .rtaHHbiX, 

4. CacTeMa Bbl6opa co6biTHI1 

CacTeMa Bb16opa coobiTHil BKnro'laeT B ce6B 18 ronocKonH'lBCKHX aneMeHTOB, Ka~h!ll 

rO.rtOCKOilH'l9CXHI1 aneMOHT perHCTpHpyeT npoTOHhl, HCnbiTaBmHe.ynpyroe PP -pacceBaae 

Ha onpeneneRHbll! yron B MHWORH, M1 H .rtanee BTOpH'lHO. paCC9HHHhl9 B MHWBHH M2, 

/3/ 
3n9M9HT roliOCKona (pBC, 4) COCTOHT H3 10 CllHHTBnnHilBOHHhiX C'lBT'lHKOB (no 0.[1-

HOMY na Ka~oro aKpaaa), ycannTenel!-¢opMllpOBaTenel!, nayx cxeM B-KpaTRhiX coananeHnl! 

n onaoa cxeMhi 4-KpaTHhiX coananeaali, Bhi.rtaromel! aanpemarowne· !fMnyn&cbl Ha nae cxeMhi 

aHTBCOBna.rtBHBli, C BbiXO.[Ia KOTOpbiX BMnynbCbl no BbiCOKO'laCTOTHbiM KaoOilHM nOCTynaiOT Ha 

CHCTOMY perBCTpauBB, HMnyn&Cbl aa Bb!XO.rte KaHana 1 COOTBBTCTByiOT paCCBSIHHIO 'laCTHil Ha 

MHWORH M2 BBepx, HMnynbChl Ha Bb!XO.rte KaHana 2 - paCCOHHHIO BHH3, 

llpaauBnaan&HaH cxeMa aneMeHTa ronocxona noKaaaHa Ha puc, 5, HMnyn&Chl c aaonoa 

<l>Y3-35 'i9p93 cornacyromae Tpaac(jlopMaTopbl {$ 1000, 18x8x5, 24/8 BHT, ll3n ~ 0,31) H 

oTpeaKH xa6enn PK-50 nnaHoll ~ 10 MeTpoB nocTynaroT Ha axo.rthi ycanaTenea (n
1

, n
2

) • 

Kacxan aa naMne n
2 

orpaRH'DIBaeT aMnyn&cbl no aMnnaTyne a_ ¢opMapyeT ax no nnaTen&

nocTH. C¢opMapoaaaah!e HMnyn&cbl nono}I{HTen&aoli nonBpaocTa nollaiOTCH Ha cxeMhi coanane-

RBI!, BblnOnHBHHhl9 Ha 

naneaali qepea naMny 

.rtHO.rtax .ZJ.10A no cxeMe fapBHHa, VIMnyn&Chl co cxeMbl 6-KpaTHhiX coB-
. /4/ 

n
3 

H nHRHIO aanep}I{KH nocTynaiOT Ha BXO.rt CXBMbl aRTHCOBna.rtBHHli , 

Ha BTOpOl! BXO.rt CXeMbl aRTHCOBna.rtBRHl! npHXO.[IHT 3anpemaromae HMnynbChl OT 4-xpaTROil 

CXeMbl COBna.rtBRHil nocne HX ycHneHHSI H (jlopMHpOBBHHH KaCKallaMH Ha naMnax n
4

, n
5

, n
6

, 

VIMnynbCbi CO cxeMbl aHTHCOBna.rtBHHil 'i9pe3 YCHIU!Tenb (n
7

, n
8

) H KaTO.rtHhili noBTOpHTenb 

(n
9

) nonaroTcn aa Bhlxon. 

Paapemaromee apeMn cxeM coananeaull, H3MepeHaoe MeTo.rtoM aanep}l{al!Hb!X coanane-

HHli Ha .ny'lKB npOTOl!OB, COCTaBnHBT ~ 8 HCBK, a CXeMbl aRTHCOBna.rteRHli ~ 18 Hcex. Eo-

nee nonHhiB peayn&TaThl ncnhiTaaul! aneMeHTa ronocxona a C'leTHbie xapaKTepacTHKH npaae-
nt · 

llBHhi a paooTe • 

HMnyn&cbl c cacTeMbl Bhi6opa co6h!TBli nollaiOTCH no 32 BblCOXO'laCTOTHhiM xa6em!M Ha 

CBCTeMy perBCTpanHB, 

7 



5. CacTeMa perucTpanHH 

EnoK~xeua cucTeMbt peracTpaUHH noKa3aua ua puc. B. CacTeMa cocTOHT H3 cneJlYJP

~x 6nOKOB: BXOJlHOrO ycTpOI!CTBS0 6nOKS ynpaBneHHB, 6nOKS OTK1IOH9HHB, 6nOK8 9U9KTpOH

HO-ny'l9BblX Tpy60K, ycHUHT911SI HMnynbCOB C'lHTblBaHHSI H 6nOKS BblBOJlS C TenerpacjJHblM an

napaTOM CT A-35. KaJKJlbll! H3 aTHX 6noKoB KoucTp)'KTHBHO ocjlopMnea aa caMocToaTen:r,uoM 

macca._ 

Bxo}luoe ycTpol!cTBO npeJlcTaBnaeT co6ol! CJlBHraromal! perucTp, KOTOpbll! npeo6pa3yeT 

nocTynaromyro aa uero napannen:r,uyro aacjlopManuro oT 82 xauanoB B nocne}loBaTenbBbll! KOJl 

JlUB nepeJla'lH ua 3SDOMHHaiDmee ycTpol!cTBo. 3s apeMB OJlBoro 'sb16pocs' 'ISCTBU H3·yc

xopuTenu ( ~ 650 MKCeK) xaJKJlbll! xausn BXOJlHOro ycTpol!cTBS cnoco6ea 3aperBcTpHpOBaTb 

ue 6onee oJlaoro uMnyn:r,ca. B nepHOJl nay3bl MeJKJly 'Bb16pocauu' BCSI uucjlopMSnBSI B3 ·CJlBH

rsromero peracTps 3S apeM·SI ~ 6 MeeK nepenucbtB8eTCB us 3anouuuaromee ycTpol!cTBo, noc-
, .. " -

ne q:ero BXOJlH09 ycTpOI!_cTBO BHOBb roTOBO. K npB9MY. HOBO I! uacjlopMtlUHH •. 

.B Ka'leCTBe sanoMHHarolllero ycTp<illcTBS (.naMSITH ) npil~~ueua cxeMa· aa. r.:oTeHnBaito-
- - - - . ' ·- ' - - . ·. - -· - /56/ 

CKOne JIH-4. flpHHUHU !1ei!CTBUSI noJl06Bblll ycTpOI!CTB no}lp06HO' OnlfCSH . B pa60T8X 
0

-
0 

DO-

STOMY 3/19Cb . Mbl orpaulfqHMCSI Kp8TKHM paCCMOTpeHH9M DpHM9H9HHblX KOHKp-eTHblX · CX9M0 B 
': . . .··111' . 

OCHOBY KOTOpblX nonOJK9Hbl ycTpOI!CTBBo onucaHHbl9 B pa6oT9 • 

.. 
BnoK . ynpaaneHHB. 11 6noK oTKnoueuuu, a TSKJKe ycunuTen:r, uunyn:r,coB C'lHTblBaHHSI npell-

ua3uaqeubl nnH ynpasneuHSI pa6oTol! noTeanuanocKona JIH-4 B KOBTpon:r,aol! Tpy6KH 18JI047A. 

.B 3BBHCRMOCTH _ OT nocTYnarolllHX C BXOilBOrO ycTpoi!CTB8 CHraanoB CHCTeMS pa60T89T BnH B 

peJKHMe pereaepanuu JlSBHhlX, ana B peJKHMe 3anucu aoaoro HMnyn:r,ca • .Un11 KaJKJloro Kaua

na ua ·9Kpaaax Tpy6oK OTBOilHTCSI sepTHKSUbBhll! CTOn6BK B3 16 aneMeHTOB naMSITB •. 3anHCb 
- - ( 16 ) 

'lRCen MOJK9T npOH3BOI1HTbCSI UH60 B llBOH'lHOI! CHCT9M9 9MKOCTb XSHana2 HMO. 0 nH60 B 
4. ' 

· naoaquo-necSITH'lHOI!. cucTeMe cqucneuuu ( eMKoCTb KSHsns 1 0 aMn.) ~ Ps6oTa B peJKUMe 

JlBOH'lHO-JleCBTH'lHOI! 3anacu npellnO'lTHTenhuee, TSK KsK npu aTOM y}laeTCB ocymeCTBHTb . - n~ 
uaa6onee npOCTblMH cnoco6aM3 SBTOMSTH'l9CKHH BblBOJl JlSHHblX BS nucjlpone'lSTb ' • 

B Ka'leCT_Be uacjlponeq:aTaromero ycTpol!cTBS npuMeuea Hnerpacjlabll! annapsT CTA-35, 

HMeromul! nepcjlopaTop, nocpencTBOM xoTOporo 3anHch as o6bl'IBOI! Tenerpacjlaon neuTe Jly6-

nupyeTca-nBTHilOPOJKe'laon nepcjlopanuen us.6yusJKuol! neaTe mupuaol! 17 MM. CsB3b Tene-

rpacjluoro annapaTa c 3anoMHBaromHM ycTpol!cTBOM ocymecTBnBeTcB c noMom:r,ro 6noKa Bbl-

BOLlS• 

Ha pHC •. 7 nOKS3SH o6mnl! BHJl annapsTypbt0 BXOJlBlllel! B CHCTeMY perHCTpaDHHo 

a) BxoJluoe ycTpol!cTBO 

BnoK-cxeMa BXOJlHoro yCTpol!cTBS H306paJKeaa aa puc. 8, nuarpaMMbl pa6oTbl - as 

puc. 9. CxeMa _axonaoro ycTpol!cTBS Bblnonueua aa nonynpoBOJlHHKOBblX npa6opax (puc. 10 t 
1 2), c npHMeueuaeM neqaTaoro MOHTSJKa B mecTH cTaanapTBblX 6no'lKax. B JlBYX 6/io'lKax 
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,. 
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'-----

(EY-1, EY-2) CMOHTHpoBaaa cxeMS ynpasneaust, B OCTBUbHblX (BB.r1 

romal! perHCTp aa 32 Kaaana. 

BBT4) - c}lsara~ 

B MOMeHTbl nepHOJlH'leCKHX 'sb16pocos' 'ISCTHU B3 ycxopHTenu oT rollOCKonuqecKBX 

aneMeBTOB, 3aperucTpHposaamux H3yqaeMoe cjlu3H'l9CKoe 'stBneaue, aa BXOilbl x:saanon perucT

pa noCTynaroT UOllOJKHT9llhHbl9 HMJlYUhCbl C SMnnHTYilOI! = 8-10 B. 3TH HMUyllhC!'I llHCKpHMH

HHpyroTCB llHOilSMH H 3allYCKaroT 6noKHHr-reuepaTOpbl, cjlopMHpyromHe nOnOJKHT9llbHbl9 HMU~ 

nynbcbl nnuTen:r,uocTbro = 5 MKCeK, aMnnHTyAol! 4,~ B. HMnynhcbl OT 6noKaar-reuepaTOpoB 

OllpOKHilbtBaroT B COCTOSlBHe 'ellHIIlmB• COOTBeTCTByro~e Tp~rrepbl perHCTpa {Tpl ll' Tp32) 

TaKnM o6pa30M B Tpurrepax CllBRrarom~ro perncTpa 38 speMB ollHoro •ab16poca• 'lSCTifll 

UpOHCXOilHT HBKonneHH9 HRcjJOpMaDHH, KOTOpSB B nepEOil nay3bl M9JKJlY 'Bb16poCaMH' nepe

nHCblBS9TCB H3 perHCTpa US 3BnOMHHBJOlll99 YCTpOI!CTBOo 

.Una ClfHXpOHH3aDHH pa6oTbl BXOilUOrO yCTpOI!CTBS C pa60TOI! YCKOpHT9llSI C 6UOK8 
/10/ 

CHUXpOBMnyllbCOB yCKOpHT9llSl (naT'lHK llY'lK8) ClllfMSroTCSI HMnyUbCbl UOllOJKRT9UbUOI! 

nonHpHOCTif }lllHT9nbHOCTbro = 8 MC9K 0 38/lHBI! cjlpOHT KOT_OpblX COBnanaeT no Bp9M9HH C MO

MBHTOM aaqana 'Bb16poca' (puc. 9). CuaxpoHMnyn:r,cbl oT llST'llfKa nyqx:a nocTynaroT aa 

Jllfcjlcjlepeanapyromyto CXeMy 1. J1MllYllbCOM0 COOTB9TCTByrolllHM 3aJlU9MY cjlpoHTy CHHXpoHMnyn:b· 
/11/ 

ca, 3anycKaeTcSI cjlaaTacTpoaaaR 3anepJKKa 11a 850 MXCeK (puc. 12; TJ. -r T4 ) • B Te-

q:eune 9TOrO BpeMeUH BXOI1H09 ycTpOI!CTBO CITOC06HO npHBHMSTb HllcjlopMaDHI00 nocTynatol!lyto 

aa ero BXOilbt. KoanoM BMnyn:r,ca cjlaaTacTpoaa onpoKHilblBaeTCB Tp 35 1 KOTOpbll! oTKpb1Bae1 

Knanaa 1. qepe3 Knanaa 1 npol!neT oq:epenaol! BMnyn:r,c xoana Kaaana c 6noxa oTxnoaeaaB 

(BMITYllbC CllBHra) aa cjlopMBpOBST9nb 1, BMnynhCOM KOTOpOro Tp35 B9pH9TCSI B nepBO

!Ia'lallbE!Oe COCTOHHHe (Knanaa J 3aKp09TCR). KpoMe Toro, BMnynbc OT cjlopMBpOBaTenB 1 

npoB3BeneT c6poc nyqa noTeHUBanocKona B aaqan:r,ayto TO'IKY nepBoro Ksaana, a TaKJKe 

onpOKHH9T Tparrep 84 B COCTOBHH90 npB KOTOpoM OTKpOtoTCB x:nanaBbl 2 H 8. J1Mny1!1oCbl 

xoaus Kaaana cMoryT 6ecnpenaTCTBeHRo npoxonBTb qepe3 Knanaa 8 as cjlopuuposaTen:r, 8, 

BMnynl>Cbl KOToporo nqcTynaT .. B It8'l9CTB9 CABHraromlfX ·Ha perHCTp H qepe3 llH<!JcjlepeHUBPYIO· 

myto cxeMy 2 - aa Knanaa 4. HacjlopManRR, coneplKSlllaSICa B Tparrepax perucTpa, 15yneT ne

peMilmaTbCSI B HanpaBU8HHH OT Tpl K Tp33 C 'ISCTOTOI! CABHrarollllfX HMnynbCOB 

( ~ 6 Krn). flpB'l8M nepBblM 'CABBraromBM BMnyn:bCOM 6yneT BMnyn:bC 0 COOTB9TCTBYIOlllHI! 

Koany nepaoro Kaaana. 3THM aMnyn:r,coM nacjlopuauna B3 Tp 2 6yneT nepenaaa aa Tp33 

Ecnu STO 6btna 'eARBHUa', TO Tp 33 OTKpoeT Knanaa 4, u BMnyn:r,c c nu¢¢epe!lllBpyto-

mel! cxeMbl 2 
1
cooTBeTCTBytomal! 3anaeMy cjlpoBTY BMnyn:r,ca cnaara, 6yAeT nepenaa aa 

BblXOil Knansaa, oTKylla no xa6ento- na 6noK ynpaanelllfa B x:a'!eCTBe BMnyn&ea 3anucn '+1'. 

Bo BTopoM KaHane noTeauuanocKona K HMeromeMycst 'lHcny 6yneT no6aaneaa 11eAHHRUa.~ Aaa

noruqao nepenaeTCa uacjlopuanun aa 6nox ynpasneHHR If lf3 ocTan&HblX Kaaanoa. 

C npRXOilOM OT 6nOKa OTKUOH81IHB lfMnyn&ca KOBUS nocneABero KAHana Cpa6aTblBaeT 

cjlopMHpOB8T9Db 2, RMnyn&COM KOTOpOrO c6pSCblBa9TCH B HCXOAH09 COCTOHHH8 Tp34 ; 

ocTanhHble Tpnrrepbl cxeMbl nnR rapaHTRif OT cnyqailablx· c6oeB TaKJKe nony'laiOT uunyn:r,c 
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c6poca. UnKn nepenucu na¢opMannn na perncTpa aa noTeannanocKon aa aTOM aaKaB'lnBaeT-

CR. 
KaK yJKe 6blno cKaaaao Bb!We, aaKonneaue nalj>opMannn ao BXOIIBOM ycTpoliCTBe nponc

. xonnT cnaxpoaao c pa6oTol!: ycKopnTenH, n, cnenoaaTenbao, ao apeMH naya MelKIIY 'abl6po-

caMB' 'ISCTHil anxaKBX cnraanoa oT ronocKonnqecKnx aneueaToa ae nocTynaeT. OnaaKo nna 

rapaaTnn oT.aaaeceann cny'lallab!X aMnynbcoa B cnanraiOmnll perncTp B MOMeBTbl nepenncn 

na¢opMannn na aero aa aanoMnaaiOmee ycTpol!cTBO a cxeMy axonaoro ycTpoliCTaa 6blna 

naeneaa 6noKHpOBK8 axonoa Kaaanoa • .llnH aToll nenn noTeanBoMeTpbl, perynapyiOmne aanpa

)Keane aa nncKpnMnanpyiOmax nnonax a 6noKax EB-1 ... EB-4 (puc. 10), 6blna Iioncoenn..;. 

aeabl K wnae 6noKnpoBKB c ynpaanaeMbiM noTeannanoM. 

llepeKnro'leane noTeannana wnabl 6noKBpOBKH ocymecTanaeTCH c noMOIIlbiO ycTaaoaneaao-

ro a 6n.oKe EY-2 TpaaancTopa T21 
1 

ynpaanlleuoro OT Tp34 (pnc. 12). Bo apeMll 'pe-

rncTpannn' TpaaancTop T21 aaxonnTCll a pe)KHMQ IISCblmeHBB,B aaupaJKeane .11a mnae 6no-

KupoBKB 6yneT OKOUO - 10 BOUbTo C nepeKnroqeJIB9M TpBrrepa Tp34 '118 nepeUBCb' 

Tp8H3~CTOp T 21 38Kpb!B89TCH1 noTeannan H8 WBH9 IIOIIHBM89TCB 110 - 20 BOJibT B, cnenoaa

T9UbH01 118Upli)K8HH9 IIBCKpBMHH8~HH H8 BC9X IIBOII8X H938BHC~MO OT IIOIIO)KQHBB IIBH)KKOB IIO

T9HUHOM'eTpOB B03p8C_TaeT ):10 M8KCHM8UbHOrO 3H8'l9HB!Io 

B cnyqae,_ ecnn nna aauncu · ua¢optiannu, nocTYnaromell · oT ronocKonn'qeCKBX Me Mea-

· Toa, ucnonbayiOTCH ae. ac~. Kaaanbl perncTpnpyromero ycTpol!cTBa,· uueeTCsi B03MOJKIIOCTb 

Bblll9UHTb HeCKOIIbKO. K8H8UOB null· BB0/18. B · HR.X B onpeneneBBOM KOlle p83UH'lBbiX llpR3B8KOB 

npoaonaMoro aKcnepnMeaTa· (aanpnidep, nonoJKenae cqeTquKoa, ann MBWeHB, xapaKTep no

rnoTnTenll B T.n.), 011HH !<8B8U OTBOIIBTCSI npn aTOM IIUSI C'l9T8 BMnyUbCOB1 UOCTyiiSIOIIlBX 

OT MOHBTOpa nyqKSo 

3aaece~ne BMUyUbCOB npnaaaKOB B BMnynbCOB OT !IOHBTOpa B K8B8Ubl BXOIIBOrO ycT

pofiCTBa IIOU)KBQ. npOB3BOIIHTbCH TOUbKO BO Bp9MH 'Bb!OpOCOB' 'l8CTBU B3 YCKOpBTE>UHo 3TO 

nocTnraeTcH c noMOI!lbiO cnaxpoanaaTopa npuaaaKoB, axonamero B cocTaB 6noKa EY-1 

BXOIIHOrO ycTpOl!CTB8 (pHCo 8; 11a). 

.llng UOUY'l9HHH OIIHOKp8THOrO BMUyUbC8 npB3H8KOB1 8 T8K)K9 pacnpeneneaan UO KBB8-

U8M perHCTpnpyiOmero ycTpoliCTB8 HMnyUbC8 1 Bblll8HHOrO CHHXpOBB38TOpOM UpH3H8KOB1 cny

lKBT B900UbWOl! CSMOCri'OHTeUbHbll! OUO'IOK-Il8T'IHK llpH3H8KOB (pH Co 13) • 0JlBOKp8THbll!: HM

.nynbC npH,3H8KOB Bblp808Tb!B810'TCH ll8T'IHKOM UpH3H8KOB1 ecnn H8)1(8Tb B onyCTHTb KHOUKy 

'aaon'. 3ToT BMnynbc nocTynaeT aa cnaxpoanaaTop npnaaaKoB n onpoKHilbiBSeT Tp37, 

a peaynbTaTe qero OTKpbiBaeTCH Knanaa 5 • Qqepenaoll nMnynbc oT llBT'IHKa ny'IKa npol!neT 

'lepe3 KU81I8H 5 H 38CT8BBT cpa60T8Tb ¢opMHpOB8T9Ub 5, KOTOpbli! Bblll8CT HMnyUbC UOUO

)KHTenbHOll nongpaocTB nnnTeUbHOCTbiO 10 MKCeK. MMnynbC OT ¢opMnpoaaTeng 5 6yAeT ne

penaa aa naT'IHK npnaaaKoB, rne,npol!ns qepea TyM6nepb11 nocTynaT_ aa BXOllbl Kaaanoa, Bbl-

neneaabiX AUH aanncn npaaaaKoB. 3aABHM ¢poaTOM aToro )Ke HMnyllbca Tp37 

B03Bp811l9H B HCXOIIHOe COCTOHHH9o 

10 

6yAeT 

• 

B KaqecTB9 MOHHTOp8 nyqKa B ycTaHOBKe HCII01Ib3Y9TCH HOHH38UHQHH8~ KSMepa C aneK

TpOHHOll cxeMoll, BbiiiSIOI!lell aMnynbCbi, qacToTa cnenoaaann KOTOpbiJC; nponopuaoaanbl!a nn

TeacnaaocTn nyqKa• EcTecTaeaao,_qTo nnn perncTpaunn HMnynbcoa MOHHTopa·6ea npocqeTOB 

'l8CTOT8 CU9IIOB8HHH BX IIOUJKII8 Ob!Tb ae Bbllll9 qaCTOTbl CHHXpOBMnynbCOB. OT IIBT'IHK8 ny'IKa; 

MMnynbcbl MOHHTopa 'aanOMHHSIOTCll' Tp.36 , a aaTeM c noMOI!lbiO cxeMbl coanane-

ani! B OIIHOBH6paTOp8 H8 650 MKCeK CBHltpOHB3BpyiOTCH C HMUYUbCSMB OT ll8T'IHK8 Uy'IK8o MM· 

nyllbCbi coananeanl!, clj>opMnpoaaaable lj>opMBpoaaTeneM 4, nonaroTcll nm1 peracTpan!IB .B onna 

B3 K8H8UOB BXOIIHOrO ycTpOl!CTB8o 3SIIHHM lj>pOHTOM HMUYUbC8 OT cjlopMHpOB8T9UH 4 ·Tp36 

c6p8Cb!B89TCH B HCXOIIBOe COCTOHBH9o 

.llnll npoaepKH pa6oTbi axon11oro ycTpoAcTBa n ace!!: perncTpnpyromel! qacTu ronocKona 

BO BXOIIHOM ycTpol!:cTBe npenycMoTpeaa cncTeMa npoaepKH (puc •. 11) 1 cocToamaa ua reaepa-· 

TOpa BMUYUbCOB1 pa60T81011lero H8 'l8CTOTe 100 H 1 . ru, nepeKUIO'lBTenel! lll B fi2 .11 nn-

OIIHb!X KUIO'lell. C IIOMOIIlbiO aTOll CHCT9Mbl ocymeCTBJIHQTCH IIOCbiUK8 'ennHHil' B UIOOb19 K8.

H8Ubl axonaoro ycTpol!cTaa, a TSK)Ke BblllaeTca KoMaana aa nepenncb ualj>opMannn ua cnan

raromero perncTpa aa aanoMHH81omee ycTpollcTao. 

6) YcunuTenb HMirynbcoa c noTeannanocKona 

llpnannnaanbaaa cxeMa ycnnuTenll uao6pa)Keaa aa puc. 14. Ha axon ycnnaTenH nonaiOT

Cll aMnynbcbl cquTbiBSHHll c nnacTBHbl noTeanaanocKona nH-4 aennqnaoll a aecKon&Ko 
/12/ 

MHnnnaonbT. llepen ycnnnTeneM noMemena cxeMa aeliTpannaanlln , .npenl!TCTayrol!lall noc-

Tynneauro 11a ero axon BMnynbcoa aanncn, nonaaaeMbiX c 6noKa ynparuieaul! aa nnacTnay no

Teannanocxona. Caaab noTeannanocKona co cxeMol!: ael!Tpannaannn ocymecTBUlleTCll xopoTKBM 

OTpeaKoM Ka6el'll PK-50, npn'leM aayTpeanHH )!(BUS coeltBBlleTcll c nnacTnaofl, a onneTxa 

c ceTKoll noTeanHanocKona. YcunnTenb coneplKBT naa ycllnnTenbBbiX KacKana aa naMnax 

6)!(5ll (n
1
, n

2
) B K8TOI1Hblll IIOBTOpBT9Ub (n

3
-6H1ll). lloTeHUSIOMeTp B ceTO'IHOll uenn Ka

TOIIHOrO UOBTOpBT9Ull CUy)KHT IIUSI perynBpOBSHHll ypOBHll UOCTOSIHHOII COCT8BnHIOIIlel! aanpli

)K9HBH aa BbiXone ycnnnTenll. 3To aanpHJKeane aanl!eTca aannparomnM nnH Knanaaa C'IBTbl

aaana CXE>Mbl ynpaaneBBll B 38BHCBT OT 8MUUBTYI1bl Bl(I;UyUbCOB C'IBTbiBSBHH H8 BbiXOile yen_; 

JIHTenn. 

a) EnoK. ynpaaneaua 

~yaKunoaanbaan cxeMa 6noKa ynpaaneann nao6pa)Keaa aa pnc. 15, npnannnnanbaaa 

aa puc. 16, a ocnnnnorpaMMbi aanps)Keani!, noscHHIOmne pa6oTy cxeMb11 - aa pnc. 1(. 

3anaiOmHil. 6noKnar-reaepaTop (n
20 

) reaepnpyeT nMnynhG!>I c qa::ToTol! 100 Krn. MM

nyn~>cbl c 6noKnar-reaepaTopa, npoil.na 'lepea oTKpi>ITbiA Knanaa ne'laTn (n
21

) (aaKpb!T npn 

BbiBOAe 118HHbiX aa nn¢pone'l8Tb) 1 aanyCKSIOT OIIHOBHOp8TOp UOACBeTa (n
22

, n
238

). 0TpH-
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UBTB1lbH.biB ·IIMUYUbCbi C OliHOBIIDpBTOpB UOlleBGTB liUIITGUbHOeTblO 5 MKeex UOeTyUBIOT HB exe

MY eno»<BHIIH (n24), yeHJIHT9Ub cn25) II' nu<P<J>epeanapyiO!IlYIO cxeMy c-n236). 

Co exeMDI eno»<eHRH RMnyn&ebi noncBeTa nonaiOTeH aa ynpaBuHIO!IlRli anexrpon rpyoxa 

J8n047A H aa OUOK OTKUOHBHHHo C yeHnli'TBUH (n
25

J 'l9p93 KaTOliHblli UOBTOpHT91lh (n27) 

H~Uyu&ebl UOUO»<HTBUbHOli UOUSipHOeTH BMUnHTYliOI! - 80 B.OUbT noeTynaiOT Ha noneBBTKY 

nH-4. JiMny1lhebl OTpH!laTG1lhHOii UOUSipHOeTH C BbiXOliB 'na<jJ<jJepeHUHpyiO!Ilel! CX9Mbl1 COOTB9T

CTBYIOlllH9 3SAH9MY <jJpOHTY II'MUyu&eOB noneBeTa, nepenaiOTCSI Ha DUOK OTKUOHBHII'H B xaqeeT

B9 RMnyu&COB, ynpaBUH!OlllHX nepeM9lll9HII'9M nyqa 3U9KTpOHHO-UY'J9BbiX TpyooK. 

0TpH!laTen~Hbl9 IIMUYUhCbl C OAHOBII'OpaTopa llOnCB9Ta UOCTYUBIOT TaK»<B HB <jJopMHpOBBT9Ub 

(n
15

),. KOTOpblli C llOMOlllbiO 1111:HHI! 3anep~H «jlopMI!pyeT OTllllpaiO!IlH9 IIMIIYUhCbl llOUOJKB:Tenh

HOli nonBpHO~TH AUXT9UbHOCTbl0.2 MKCBK 1\UH KUBUBHa C'IHTbiBBHIIB (nJ.KpoMe 3Toro, «jlopMII

poBATGUh (n
15

) qepe3 RHBepTOp (n
16

J BbiAaeT 3anep»<BHHbl9 HB 2 MKC9K OTpRIX&Te1lblilbi9 IIM

nyn&Cbl AUBTe~hliiOCTbiO. J MKCBK1 'xoTOpbi9 qepe3 KeTOAHblli llOBTOpHT9Ub (n 17J npOXOABT HB 

lUIIO'I pe»<RMa (n4~n5) H .aa· OAHOBHOpBTop' 3allHCB "'aynel!" (n
8
). 

Knanan C'IHThiBanaa (n
1

) oTKpb!BaeTCH aa 2 Mxcex nocne xa»<noro RMnyn&ca noncBe

Ta. Ecnu B 3To »<e apeMB aa. Bb!Xone ycunaTena noHBURIOTCH nono»<HTen&able RMnyn&cbi, 

COOTB9TCTByiO!Illl'9 C'IHTblB8Hlil'? 'e_nii'HHU', TO OHII llpOXOABT '19pe~ lUIBUBH II' 3BnyCKBIOT On

II'OBII'OpBTOp '3BllOMBHBHliiB' (n
2

, n
38

) 1 BblABIO!Illl'il HMnyUbCbl 009H)!: llOUHpHOCTel\ aa KUIO'I 

pe»<RMa (n4'· n5). KpoMe aroro, KUIO'I pe»<HMa ynpaB.HB9TCB noTeHuRanaMH OT TpRrrepa 

pe»<RMa (n
13

, n
14

),. KOTOpbll! M~»<eT HaXOAHTbCB B ABYX COCTOBHII'BX - B .COCTOHHHH "pere

aepanHH", T.e. BOCCTBHOBU9HHH naHHblX1_ HUH B COCTOH~HH ' paOOTbl", T.e. 3allHCH HOBOrO 

HMnyn&ca. llepeBOA TpRrrepa peJKB:Ma B COCTOBHH9 'paOOTbl' OCy!ll9CTBUB9TCSI HMllyubCOM 

'3anHeH +J' OT BXOAHOrO DUOKa HUH HMnyuheOM npoBepKB OT OUOKa OTKUOH9HHSI 0 

llpH UOUO»<BHHH TpHrrepa pe»<HMB B eoeTOHHHH 'pereaepaUHSI' H e'IHTbiBBHHB e UOTBH-

' nHanoeKona 'enHHHUbi' aa BbiXone KUIO'Ia pe»<HMa (n
4
,n

5
) B MoMenT npHxona 3anepJKaanoro 

HMnyubCa C KaTOAHOrO llOBTOpHT9UH (n
17

) llO~BmieTeB OTpHUaT9UbHblli HMnyU&C, KOTOpbll! 

3anycxaeT OAHOBHopaTOp 3BllliCH '91\HHHU' ( n
8
,n1 ) • lloUOlKHT9UbHblli HMUyubC C OAHOBHOpa

TOpa, npo!tnB qepe3 CXaMy CU01K9HHSI (n
9

) H KaTOAHblli llOBTOpHT9Ub (n
10

), llOnaeTeH Ha 

CXaMy aeliTpaUH3aUHH yeHUHTBUH HMnyn&eOB C'IHTbiBaHHH1 C KOTOpol\ ·nocTynaeT aa UUBCTHHY 

UOTGHUHanoeKOUa. TaKHM oopa30M1 Ha M9CT9 C'IHTbiBaBMOI!"enHHBUbl' oyneT OllSITb 3allHCb!BaTb

CH "enHHBUa', a BMeeTo 'ayn>r' - 'ayn&', T.e. npoacxonaT" pereaepauHR. 

llpH ll0U01K9HHH TpHrrepa pe»<HMa B COCTOSIHHH ' paooTa" H C'IHTbiBaHIIH C llOT9HUHa

UOeKona. 'enHHHUbl" Ha BblXOll9 KUIO'IB pe»<HMa HMllyubC llOSIBniTbCSI ae oyneT H, CU9liOB8-

T9UbHO, BM9CTO C'IHTbiBa9MblX 'enHHHU' oynyT 3BlliiebiBBTbCB 'aynH' • llpH C'IHTblBBHHH »<9 

C llOTBHUHBUOeKona 'ayna' Ha BblXOI\9 KUIO'Ia pe»<HMB llOSIBHTCSI HMllY1IbC1 CpaooTaeT 01\HO

BIIGpaTop 3anncH 'enHHHn' a, TaKHM of5pa3oM, BMecTO 'aynH' 6yneT 3anaeaaa 'enHHHua'. 

3anHIIM <jJpOHTOM IIMnyUbCa OliHOBIIOpBTOpa 3allHCH 'enHHHn' TpHrrep p9»<HMa nepeBOIIHTCH 
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B eocTOBHRe 'pereaepauHa", aa aToM npaoaaneHJie enHHHnhl ·a Kaaane· 3BKBH'IHBaeTca H npo

non»<aercst BOCCTaHOBU~HH~ naHHbiX. 

HeooxonaMo oTMeTHTb TaK»<e, 'ITo npn nonoJKeana TpHrrepa pe»<aMa 

'f5oTa' HMnyUbCbl C OllHOBHOpaTopa 3aUHCII "enHHHn" 

.B COCTOBHHH "pa

npOXOASIT qepe3 Knanaa nepexona Il3 nao-:

H'IHoll CHeTBMbl B ABOH'IHO-neCSITH'IHYIO H llOABIOTCSI HB DUOK OTKUOHBHHH B K8'19CTBe HMllYUb-

COB nepeKUIO'I9HHH C ABOH'IHOI! Ha ABOl!'IHO-necBTII'IHYIO. CHCT9My 3aUHCII naHHbiX. 

CxeMa CU0»<9HH!I· (n
24

J «jlopMHpyeT HMllYUbCbl llOACBGTa AUB KOHTpOUbHOI! TpyoKH, npH

'19M aecxonbKO yaenH'IBHHble no aMnuHTyne npH 3anacn "enaaan", onaronapa 'IBMy na axpa

ne TpyOKH 'enHHHUb( CBBTBTCB oonee BpKO, '19M "ayna' • 

CxeMa CU01K9.HIIB ( n 18) H KBTOliHbll! 'UOBTOpHT91lb' ( n Ill) BblpaoaTblBaiOT OTpHuaTen&Hbl9 

HMllYUbCbl "aynel!" AUB nepena'IH KX Ha OUOK BbiBOna. 

nna BKUIO'IBHHB onaKa ynpaBU9HKB HB npoBepKy 3allHCK "enKHHn' HUH "aynel!" cny»<aT 

pen a PI H P2 COOTB9TCTB9HHOo 

r) Enox pTxnoaeaaa • 
BnoK oTxnoaeaas npenaa3aaqea nmr BbipaoaTDIBaaaa aaripaJKeaai! cTyneaqaToil «jlopMhi, 

CUY»<BlllKX 1\UH ynpaBnaHHB ny~aMH llOTBHUHaUOCKOUa H KOHTpOUbHOli Tpyf5KH. ~yHKUHOHaUbHaB 

CX9Ma OUOKa OTKUOH9HHB UpKBaneHa He pHCo }8, a llpHHUHllHBUbHaB CXBMB - Ha pRe. 19. 

Bepraxanbaaa a ropH30HTan&aaa pa3l3apTKH ocy!lleeTBnBIOTCB nByMs uenoqxaM:n TpHr

repoa Cn
22

.;.n
25

; n
9

.;.n
13

), npeneTaanmo!llHMH coooll nBoK'IHbie nepec'laTHbie cxeMbi, 

KaJK.!olil TJIHrrep coe.I,HHeH e KUIO'IeBOfi naMIIOH (n
29

.;.n
32

; n
1
.;.n

5
). ToKH KUIO'IBBblX 

naMII npoTeKaiOT '19p93 OO!IlH9 8HOI!Hbl9 COllpOTHBUBHHSI H llOAOOpaHbl TaK, 'ITO B03pBCTaiOT B 

naa pa3a null Ka»<noro cnenyiO!Ilero Kaexana. Hanp!I»<enne, CHHMaeMoe c OO!IlHX aaonHbiX 

conpOTHBneaail, HM99T CTyllBH'IaTyiO <!JopMy. 0HO llOnaaTCH 'l9p93 KaTOAHb!9 IIOBTOpHT9UH 

(n
34

, n
35

; n6, n
7

) Ha B9pTHKaUbHbl9 H ropH30HTBllbHbl9 OTKllOHBIOmHe nuaCTHHbl 3U9KT

pOHHO-UY'I9BbiX. Tpyf5ox. 

C llOMOlllbiO OIIHCaHHOI1 CX9Mbl oeymeCTBU!IBTe!I pa3B9pTKa Ha 32 KaHana C 16 9U9MaH

TaMH naMBTH B Ka»<noM. 

llepeKUIO'IBHHe CHCT9Mbl 3BIIHeH C ABOII'IHOli Ha ABOH'IHO-naeBTH'IHYIO OCy!ll9CTBUBGTCB 

c noMolllbiO Tparrepa peaepca (n17,n
1
s> a xnanaaoa <.n

16
, n

19
), BKUIO'IaaMbiX a paooTy 

npH pa3Mb!KaHHH KOHTaKTOB pane p 
5

• naOH'IHO-li9CHTH'IHBB neKana OCy!ll9CTBUB9TCB Ha 4.-x 

3119M9HTaX naMBTH, H 1 enenoBaTBllbHO, 9MKOeTb KaHana llpH 16 3U9M9HTSX llBMBTH oyneT 

COCTaBUBTb 4 neKallbl. lfacna C "}" no '7' 3ai!HCb!BaiOTCB TBK )1{9 1 KaK· H B ABOH'IHOI\ CUe

TaMe. llpn 3anaca 'IHcna '8' caaqana, xaK n oobi'IiiO, npoacxoi!HT eTapaaae 'enaaau' a 3a

nncb aa ax MecTe 'ayneil". Ha qeTaepToM aneMeaTe naMBTH npo'IHTbiBaeTc!l •o•, n aa ero 
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MecTe aaiiHCb!Bae~cn '1'. B aTOT MoMeHT Bbtpa6aTbiBaeTcn cnruan cosnaAeHnll noTeHUnanoB 

oT nepsoro n BToporo Tpnrrepos ( n
22

, n
23

), xoTOpblil oTxphtBaeT xnanaH AecnTH'IHol! cnc

_TeMbl (nlf)' H HMnynbC nepeXOA8 C ABOH'IHOil CHCTeMbi_B ABOH'IHO-..IleCHTH'IHYIO OT 6HOX8 ynpaB

neHHH npoxoAHT qepea aToT xnanau n onpoKHAb!BaeT Tpnrrep pesepca (n
17

,n
18

). B peayn&

TaTe onpoxHAb!BaHHH nponaol!AeT cneAyiOmee: BTopoil Tpnrrep sepTnxan&uol! paasepTxn (n23> 

nepeKHIO'IHT~H ua aanycx c neaol! naMnhi nepBOro Tpnrrepa, 6naroAap!l qeMy ABOH'IHbil! cqeT

'IHX H8'1HeT pa50T8Tb B peJKHMe Bbl'IHT8HH!I 0 TpeTnl! TpHrrep (n24 ) OTXniO'IHTC!I OT npeAbi

Aymeroj ua Tpnrrep peJKBMa cxeMbi ynpaaneunn nocTynnT nMnyn&c aanpnJKeann •n•, yAepJKH

BaiOmnl! ero a peJKHMe 'pa6oTa'. TaxnM o6paaoM, npn aanncn qncna '8' nyq nepel!AeT c 

'leTsepToro aneMeHTa naMHTH ua TpeTni!, a c TpeT&ero aa BTopol!, n ua acex Tpex aneMeH

·Tax 6yAyT .aanncaHhi eAHHBUbl ( 1110). llpn n~pexoAe aa BTopoil aneMeHT cpa6aTbiBaeT cxe-

Ma COBfiHAeHHl! '2-n TO'IKB', OTXpblBBeTCH KnanaH .<n
16

J, H HMnyn&COM fiOACBeTa Tpnrrep 

pesepca B03BpamaeTCH B HOpMBrrbHOe COCTOHHH9 0 CXOMB CHOBB 5yneT pa60T8Tb B ABOH'IHOll 

cncTeMe aanncn. l.fncno •g• aannrneTcn B BnAe 1111, a AecnTbli! nMnyn&c nepeseAeT ace qe

Tbtpe aneMeHTa naM!ITH B cocTo!IHHe •o• n Ao6aanT 'eAnHnny• B cneAyiOmei! AeKaAe. Ha 
. I 

pnc. 20 npnBeAeHbi AnarpaMMbi aanp!IJKe!lni!, no!lc!I!IIOlllHe pa6oTy cxeMbl. 

0AHOBH5paTOp (n
20

) H KBTOAHblO. fiOBTOpHTOnH (n
218

, n216 J tPOpMnpyiOT HMHynbCbl 

xouna KaHana Ami noAa 'In nx _ B Ka'leCTBe cABnraiomnx aa BXOAHOl! 6nox, nMnynbcoB THpe 

(npo6ena) - ua 5nox BbiBOAa n nMnyn&coB npoaepxn aanncn 'eAH.HHit' - ua 6nox ynpasne!lnn. 

AllanorH'IHO naMnaMn nl4' nl5 <!>opMHpyeTC!I HMnynbc KOHna nocneAHero KaHana An!l noAa-

'IH ero HB BXOAHOll 6HOK H 6HOK BblBOABo liMnyn&Cbl KOHUB 5,10,15,20,25,30,31,32 KBHBHOB 

tPOPMH.pyiOTC!I C fiOMOlllblO AHOAHOrO AelllHtPPBTOpa, fiOAimiO'IeHHoro K TpHrrepaM ropH30HT8Hb

HOi! paaaepTKH H tP830HHBOpTOp~ (n
88

). 8TH HMHYHbCbl fiOABIOTC!I HB 6nOK BblBOAB H npeAH83-

ll8 'IOHbi: An !I coa)l~!IB!I Mell<lly xauanaMn llBOi!HbiX · npo6enos tao apeM!I ne'JaTn KOTOpbiX npoBO

IlHTC!I OllHH nnxn pereuepanuu )laHHbiX ua noTeHUnanocxone. 

A) Enox anexTpoHHo-nyqeBbiX Tpy6ox 

CxeMa 6noxa anexTpoHHo-ny'leBbiX Tpy5ox npnBeAeHa ua puc. 21. CxeMa o6ecneqnsa

eT ace anexTpOilbi noTeHUHanocxona nH-4 .u xoHTpon&uoil ocnunnorpaq,uqecxoi! Tpy5xn 

IBn047A uanp!IJKeHH!IMH, ueo6xoAHMbiMH nn11 HOpMan&!loi! pa6oTbi. 8To nocTuraeTC!I c no

MOWbiO )lOnHTenel! HB ·conpoTHBHeBH!IXo nnn C03ABBHH nonOJKHTenbHOrO aanHpaiOruero HBUpHJKe

HHH ( - 120 B) Ha K8TOAe nH-4 OTHOCHTenbHO ynpasnniOmero aneKTpona HB Y'ISCTKe )lenn-

Tenn·MeJKAY 3THMH aneKTpOABMH BKHIO'I9H8 nenO'IKS H3 )leB!ITH fiOCHeAoBaTenbHO COeAHHeH

HbiX CT86HHHTpOHOB n813. llpHMeHeHHe B AenHTene CTB6HnHTpOHOB o6ecne'IHB89T CTa6Hnb

HOCTb pel!<HM8 Tpy6KH UpH 3H8'1HTeHbHbiX H3MeBeHHHX 'IBCTOTbl cneAOBBHIIH HMHYHbCOB fiOA

CBeTa, 'ITO oqea& aaJKao npn c~eMe ABHHbiX c noTeunuanocxona ua nu<!>poneqaT&, xorAa 

'18CTOTS IIMHYHbCOB fiOACBeTa HOHHJKaeTCH B ~ 2000 paa. llnTaHHO 6noKa ocymecTBHHOTCH 
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CT85HnH3HpOBSHHbiM HaUplllKOHHeM - 1700 BOnbTo 

6. Enolt Bb!BoAa 

Enox BbiBo)la na!IHbiX npe,[laaagaqea nnll nepeAa'IH HHtPOPMattHH c aanoMH!IaiOmero ycT

pollcTBa na nn<!>pone'laTaiOmnl! Tenerpa<!>HhiJ! anna paT CT A-35. 

Tenerpa<!>Hbtl! annapaT ynpasnneTcn BXHIO'IeaueM n BbiKHIO'Ie!lneM Tolta a nenn anexTpo

Mar!IHTa. KalKiloMy a!lalty cooTBeTcTsyeT onpeAenellnan xoM6naanun na 5 'ToltOBbiX' u '6ec

ToltOBbiX' HMHyHbCHbiX fiOCblnOKo nnn HOpMSnhHOJl pa60Tbl annapaTa B nenn 3HOKTpOMBrBHTS 

Beo6XOAHMO fiO,[lllOpli<HBSTb TOK 50-60 MS H o6ecneqgBaTb AnHTOnb!IOCTb HMnynbCOB 23 MCOK 

("! 7%). CxopocTb ne'laTH - 6 a!laKOB B cexyllny. 

Ha 32-x paanH'IllbiX KOilOBbiX xoM6n!lanull Tenerpa<!>lloro annapaTa 61>mn oTo5paBI>I 11, 

cosnaAaiOmnx c llBOH'IHO-AecnTH"!llbiM xonoM, npnMe!leHHbiM B cncTeMe perncTpannn. -Ha ne

'IBTaiOmnx pi>l'IBraX 6i>tnH UpOH3BeAellbl B COOTBOTCTBHH C Bb:I5pa!l!lblMH XO)lBMH nepenaJ!KH 

UHtPPOBbiX 3HBKOB, a TBKJKO BblfiOnHe!lbl nepeAenxH, fi03BOHHIOlllBe HCfiOHb30BaTb KOM6HB8-

nnu, paaee npenaaaaa'le!lable Ann BKHIO'Ieann asouxa n naTHacxoro perncTpa, AHll ne'laTn 

ayn11 n npo6ena. 

llpn noArOTOBKe annapaTa K aBTOMaTnqecxoi! un<!>pone'laTn aeo6xoAnMo BKniO'IHTb nu<P

poBOl! perncTp. BoaMoli<Ha TaxJKe n py'I!IBll pa6oTa aa Tenerpa<!>HoM annapaTe c ncnon&aosa

!lne~ pyccxoro n uH<!>posoro perncTpoB. 

<l>yaxnHo!lan&aag H npnllnunnan&Han cxeMI>I 6noxa BbiBOAa npnBe,[le!lbl aa pnc. 2~,23. 

nnn BKniO'IO!IHll UBtPpone'laTH B pa6oTy liYJKHO BBlKSTb H OTfiYCTHTb KBOHKy 'nycx•. 

llpn aToM nMnyn&coM xoHUa nocneA!Iero xaaana Tpurrep ne'JaTH nepe6paci>IBI!eTcg a cocTOn

aue 'neqaTb', B peaynbTBTe t.tero oTKpbiBaroTcsr Knanaahi 'Koaua KaHana', 'ayns•, 'aanp. 

onpoca 11' , a cxeMa 'nnn• BKniO'IaeT B pa5oTy regepaTOp .TBKTOBI>IX nMnynhcOB (TTH). 

rTH Bbl)l89T HMnyn&CJ>l AnHTenbBOCTblO - 5 .MxCeK C nepHOilOM 23 MCOK, KOTOpi>lO C fiOMOWblO 

nepecqeTa nc-8 H nernu<!>paTopa AennTCll aa nnxnbl no 8 HMnyn&cos a xali<AoM. 3a OAB!I 

nnxn onparnnBaiOTCn 4 gqel!xn naMHTB H neqaTaEiTcll OllB!I aaax. Ynpasne!lne Tenerpa<!>HbiM 

annapaTOM OCymeCTBHHOTCll TpnrrepOM KOilB, KOTOpbll! CHBXpOBHO C BMfiYHbCBMH UHKna ne

peBO)lHT anexTpoMar!IHT annapaTa B 'Toxosoe• nnn '6ecToxosoe' cocTOllane. BTOpol! nM

nyn&c UHxna HBHHOTCH CTapTOBbiM H BCOr)la nepeBOAHT TpHrrep KO)la B '6eCTOKOBOO'. COC

TOH!IHO. HMnyn&Cbl c ·TpeT&ero no rnecTol! ncnonb3yiOTCH Ann onpoca gqeex naMHTH. Ecmr B 

.H'Iel!Jte fiBMliTH 38fiHCBB8 'eAH!IHUa', TO Tpnrrep KO,[la OCTaeTCH B ·'TOKOBOM' COCTO!IHHH, 

nepeson B xoTopoe ocymecTBnHeTcH KalKilbiM HMrryn&coM oT rTH. Ecnn JKe a H'leilxe aanncaa 

•o•, To co cxeMbl ynpaanegnn nocTynnT 'nMnynbc aynn', xoTopbllt onpoxu!leT TpHrrep KOAa 

B '6ecTOKOBOe' COCTOHHHe. liliTepsan BpeMe!IH MeJKily HMnynhCOM OT rTH B 'nMITyn&COM 

ayn11', nocTynaiOlllHMH !Ia Tpnrrep KOAa, secbMa Man, n no aToM y anexTpoMaranT na 3TH 
H3MOHeHHll !19 pearnpyeT. 
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TipK llpKXOAe BMnyn&CS KOBUS KSBana TpBrrep TKpe -nepeXOABT B COCTOHBH9 0 llpB KOTO

pOM aaxpb!BaeTcB xnanaB 'aanp. onpoca a', OTKpb!BaeTC2 xnanaB 'TBpe 3,4,5,6' B aaxp&tsa

eTCH xnanaB 'Tupe 7', B peayn&TaTe 'lero 38 cneAyJOlllllll uuxn ITH aa neBTe 6yneT nony-· 

'18TbCll npo6en, llieCTbiM KMnyn&eOM TpBrrep TBpe B03Bp8lU89TCSI B BCXOABOB COCTOHBBBo 

TiepBOAB'19CKK C 6noxa OTKnOBBBBSI llpKXOASIT BMnyn&Cbl KOBUS rpynn ( 'BMnynbCbl npo-

6ena'). On nepexnlO'ISlOT Tpurrep ne'laTB Ba 'pereBepanx10', npu aToM OABOBpeMeaBo ne

pexnlO'IaeTcll TpBrrep npo6ena, B 'lepea aaABPlKBBS!OlUYIO RC uen& OTKp&maeTCII xnanaa npo-

6ena. HMnyn&cbl npo6ena, nocTynaiOlUHe no npeMH pereBepanuu, nepec'IBTb!DSIOTCH nepec'leToM 

TIC-8; DOCbMb!M BMnyn&COM0T.e. B TOT MOM8BT0 Korns ny'l llOT8BUB8nOCKOll8 6yneT BSXOABTb

CSI·.D To'IKe; c xoTopoll Ba'lanac& pereBepanus,· Tpurrep ne'laTH nepBeTCSI B nonoJKeBKe 'ne-

't8Tb' • 

Ha neBTe aMnyn&cy xoana rpynnbl 6yneT cooTDeTCTDOBaTb ne'laTb nnol!Boro npo6ena, 

'ITO llpB 'IT9BBB llOMOraeT OTC'IBTbiBSTb BOMep KSBana. 

nns ynpOlU9BHH BBOA8 BB<!>opMSUBB C .nep<j>oneBTbl B 3BM ABOllBOll npo6en cnenyeT ne

'18T8Tb nocne xalKJloro xaBana. 3To AOCTBraeTCH noAKnlO'IeBaeM AOnonBaTen&Bott neno'IKB 

aanycxa TpBrrepa npo6ena OT Tpurrepa TBpe, 6naroAapH 'leMy Tparrep npo6ena cpa6aTbiDS

eT nocne ne'laTB BB<!>opManBB ua·xalKJloro xaBana. 

TipexpalltaeTcB ne'laTb npa aaJKaTBK aa KBonxy 'cTon' BnB aBTOMaTB'IBCKB no OKOB'Ia

.BBB Bb!DOAS _HB<!>OpMSUHH B3 DC8X K8B8ll0Bo TipH 38Mbllt8BBB XOBTSKTOB XBOnKB BOCbMOll· BM

nyn&C naxna nepeBOAHT TpHrrep ne'laTB B nonoJKeBKe 'pereBepanuu'. ABTOMaTB'Iecxall oc

TaBoBxa npOH3BOAHTCSI BMDynbCOM KOBUS nocneABero xaBana, XOTOpblll, npol!AH 'lepea OTXpbl

Tblll Knanafi KOBUS ll8'18TH, yAepJKHBaeT TpHrrep llpo6ena B COCTOSIBBB 'nB<!>pb!'o llpB OJlBO

BpeMeBBOM nepexnl0'19BBB HMnyn&coM npo6ena TpHrrepa ne'laTK Ba 'pereBepanu10'. 

7. J1CTO'IBBKH llBTSBBH 

TIHTSBBe SBOJlBblX ttenell BCBX aneKTpOBBbiX CXeM rOJlOCKOllH'19CXOll yCT8BOBKH1 a TSK

JKe noTeBuaanocxona nH-4 a anexTpOBBo-ny'lenoll Tpy6xH t8n047A npoaanonKTcH oT cTa6a

naaapoBaBBbiX BbtnpHMHTenell. 

TiaTaBKe <!>oToanexTpOBBblX yMBOJKBTenell ocyllteCTDnBeTcH OT JlBYX coenKBeBBbiX nocne

JlOBaTen&Bo cTa6anuaapoBaHBbiX BblcoxoBOn&THbiX DbtnpHMBTenell Tuna BBC-1, o6ecne'IBDaiO

lUHX TOit JlO 100 MS npB H8UplllK9BHH OT 1000 JlO 2000 BOllbTo HanpHJKBBHe OT BblllpSIMKTe

nel! nonaeTcB aa rpynn&t tjloTOyMBOJKBTenell 'lepea naBen& pacnpeneneBHH Bblcoxoro aanpii

JKeBHH. CxeMa naBena noaBonaeT nonxnlO'ISTb no 12 rpynn tjloTOyMHOJKBTenell H npoH3BOJlBTb 

B838BHCHMYIO perynHpOBKY H H3MepeHH8 HallplllKBHHB B KSlK)lOi! rpynne. 
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8. BcnoMoraTen&Bble ycTpollcTBa 

nna )lBCTSBUKOBBOro ynpaBnBBKH JlBCKpHMIIH8TOp8MB CXBM 8BTIICOBll8Jl8BKll1 8 ,TAKlKB 

Jlnll H3M8B8HIIB B Be06XOJliiMb!X cny'ISBX Kp8TBOCTII CXeM C0Bll8Jl8IIIIJI ronOCKOllK'19CKHX ane

MBIITOB cnylKKT naBen& ynpanneBHB H KOIITponB. Ha sTy JKe naBen& Db!Beneaa cHrBana3anaa 

0 HanK'IKH llHTS!OlUHX BanpBlKBHKll 118 CX9M8X rOAOCKOllB'IBCKKX 3n8MBIITOB. 

TioA60p AnHBbl OTp831tOB Ka6enell, COBJlHIIBIOlUKX tjloTOyMIIOlKKTenB CO CX8M8MH COBna

ABIIBJI, llpK BanaAKe annapaTypbl Ba llY'IKB llpOTOHOB OT ycxopBTenB npOH3BOABTCB C llOMOlUblO 

6noKa CMBHB~X 38A8plK8K C AKCT8BUHOBBbiM ynpaBn8HK9Mo 

nna npoDepKB H BananKH CXBM ron~CKOllH'18CKHX aneMeBTOB npeAyCMOTpeH reBepaTop, 

Bbtpa6aTbiD810lllllll aM:nyn&cbl lliHpHHOil 50 BCBK C 'ISCTOTOil J-200 xrn, HMB!OlUHll 10 napan-

nenbBbiX BbiXOJlOBo 

B 3aKnlO'IBIIKe aBTOpbl 6naroAapHT 3a coAellcTBKe B C03A8BBH annapaTYPb! a noneaable 

o6cylK)leHHB A.H. CaaaeBa, M.r. Melltepnxona; 38 yqacTae B MOBTaJKe 11 aanaAJ:e annapa

TYPbl' n.B. EyAKHBa; .38 paAHOTBXBll'leciall MOHTSlK B.H. HHKHTKHHa H r.B. Pb!ltODa; 38 

pa3pa6oTxy MexaBH'IBCI:HX KOBcTpyxnal! roAocxona H.H. EenoxpwnBBy H B.H. CaAopoBy; 

3a noMOlllb npB npoBeAeBHB B3Mepeaail xapaxTepHCTHK annapaTypbl a yqacTHe B 3anycxe ee 

HS llY'IKe 'ISCTHil A.A. EopBCOBa, B.E. nyxawoBa B B.n. ConOBbBBOBa; 38 o¢opMneBBe 

'lepTeJKeil paAHocxeM T.<ll. )f(Mblpony B B.H. Dpoxo<!>&eBy. ABTOpbl npH3BSTen&Bbl TSK:lKe 

A.f. fpaqeBy 38 o6CylKJleBBe OTAen&ltblX BOllpO.COB0 CBB38BHbiX C pa3pa6oTKOil BXOABOrO yc

TpOi!CTBa. 
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