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n pl-1 3 x c n n y ar a lj illl-1 n o n a p !-1300 aH Hb1X "3 a 110P OlKe l IHbIX" M iIl UJe H t::'~ In 3tV 
Iteo6 xOAI-1 M He npe p~B H W~ KOHTPO il b 3a pa GoTo~ ~ 2 ~pH lKepaTOpa p a CT

BOpeHI-Hl 3He B 4He , F1BJlfllOlll erOCfl OC HO BI1LI M y a n o -i MH weH H _ B r e v c 

HHe AIlillTeJlbHO r O s p e Me HH InpOAOJllKiIlT e IlbH OCTb ce aH COB Ha yC KOpH

r e n e AOC T l-1 ra e T 20-25 c YT . 1 r p e o y e r cn n pO BOA. lTb 1-1 3 Me p CHI-1R T 8M

nepaTyp w BO MHOr l-1 X T0 4 Ka x p e ¢ PiIllK c p a To p a . AIl R onepa THBH o r o KOHT

PO Il R Aa HHb/e HaAO BbIBO,ql-lTb ua Il CHT y MHorOKilHilJl bH o r· o C<3 MOnl1 Cl\ a 

1-1 lj l-l <!JPOBOi1 AI-1CnIle~. I{p o Me r oro , AaH : ~w r; 0 T e MIl ",p a TYP E: HcoG x o A.1MO 

BBOAI-1Tb B 36M npH H3Me p e HI-1 i1l n OIlR p H3 <3 lj HH MI-1 We HH . 

~J1R 1-13MepeHI-1R C Be pXH H3 KI-1 X r e -m e p a r y p B pe.jl p l 'l ~ ~ CP :l T O P il :'< nJM 
I-1C n OJl b3YlOT CR Ka Jl ill6 p 0 2,3 HHbJe y r o rie a u e T e p MO : \ I~ TP b l c o n pO H Wn CIl "1 R 

T l-1 n a SPEER , ALLEN- BR.\ DLEY ill iIlX aH a n o r .l . Ct HH 11l~e 1O T HeCO~1 1 I C H l i bl e 

n p el-1 My~e c T B a - M a Il~e p il 3 Me p w , BWCOKylO 4y o c T BHT e Il b Ho c T b , 6 WCT pO 

Ae i1cTB He H p aA l-1 il u Ho h HYIO CTO~ Knc T b . OCHO BHil R T P YAHOC T b n p ~ p a

o OT e C y r o Il b h blMI-1 TepMOMCT p il l·11-1 3 il KIl oOLl a CT CR B Hco Cx"All ~loc n1 o r oa 

HI1LlHTb n OA BOAI1MOe a n p o u e c ce 1'1 3 Me peHH fI r c rin c AO l O-- 1:! - 1 0 '- 1:' BT / 1: 

Ha-3 a 0 4eH b HI13 KO ~ T enIlon po BOA HOCTH c a Mo r o Ma Tepl'l aIl a TeOMO

MeTpa. CJleAyeT 3aMeTI1Tb, 4T O MHweHb p a cnOJlo * eHa ' B nY ~ K~ BOM 

KaH an e Ha paCCT OR hHH - 3 0 M OT nyIlbT a ynpaoIl eHHfl, B 3 a ne yC KO

p MTe Il R BWCOK y po Be Hb 3 IleKTpOMarHI-1T H~ X nOMe x, H HenocpeACTB eh HO 

y MHW eHI-1 pacnonOlK eH~ CHCT e MW CLleTLlHKOB C B~ C OKOB OIlbTH~M nH

T aH .1eM . 

AJlR pe weH iIlFi n OCTa B neHHO~ 3aAa~H 6WIl p a3pa60T aH 1 6- K Qh~n bHw ~ 

a B TOMaTH 4 eCKH ~ OMMC1P, o n HCWBaeM~~ HHlKe . 

n OC Ko n b KY MO Il\ H hI ~1 p e :p p l1l'1 e pa TOp p a CTB ope HHFI n3H HMCCT 6 0 n bwy lO 

T e n Il O BY~ iIlH e p WHO !xap aK T c p H.JR n OCT DFlHH.JR Bp e MeH H 1~1 0 MH H/, 

K 2 ~ nO Kd 3 a Il a np a KT HKa, AOCT aTOLlH O npoBOAHTb 1-1 3 ~ep eH iIl n He 4 2~e 

f' AHO r O r '13 a B MHHyTy , H MOi1\HO HCnOJlb30BaTb 0 Ah OKa Ha n l> HYoO c x e My 

: 1 31~C pe f1H 1i c iW MMy T alj l-1 e ~ Te p MOMeTpOB . 3 TO c yui e c r e e m-o yn p o uiae r 

Ha C -:- P O;1 KY npHOO P iJ n p H V13 r OToeIl e HI-1H H Ko Jil'lGp O BKY B n p o u ec c e 

3 K c nny a T a W H I1 . B~ C0 K a R 4 YUCT BI-1T e Il b HOCT b T e p MO M~ T PO B n 03 Bo n 8 CT 

rpaHH~MTb TOLlHO CT b H3 Mc p e HHR c on p O T H B IlCH~ R AO 0 .5 ~ l ~ H HC

non b 3 0 Sil T b An R H3 Me p e HHR c x e MY IlI1H e~H or Q GMMCT p a 1~ 3 Me p crll-1e 

n il ,qe HM A H ~np A ~e H~ R n p H 3 aAa HHOM TOKe / . 

n p l16 0 p COCTOI1T :-1 3 ASYX 6 IlOKO B : 1-l3MC p ,F e Il b Ho ro, pa 3 ." o:. ;~ '~ ! I H Or O 

Hc n o cpeAC T S e rlHO Ha Kpl lOC T a Te , '" fiIl CJ Ka ynp i! Bn C HHR, KO TOObl'1 I~ O

~e T ti WTb BWHece H Ha D8 CCTO AHl1e no 100 Me T OOB. C B ~ 3 b Me~n Y 6 n o 

K<3M \,1 oc y ure c r anae r ca n o Ae CRT l1n p 0 8 0 AHOMY Kil Ge Jl IO C 0 6 U(IW, 3"r·'a HOM. 

T a K Ka K B Jlill H \,1~ CBH3 H Hcnon b 3 Y~T C fl o n T pO HHwe p a 3 BR3 KH , 6 n u KiIl 

Mo r y T aaae MflRTbC R ~ e3 aa \,1 CI1 MO AP y r OT AP y r a . 4TO HMe e T GOIl bwo e 

.~ H~ e npl-1 n OAKJl~4 e H ~ ~ K 3 8M. TaK Ka K pa 3 HOCTb nOT2H lj ~ a nO B 
/ ')/

OlK e T nOCT Mr aTb HeCKonbKMX Ae c flT KoB Bonb T - .AnA Hen p e 

~e,u;HB emD><i\ HH ::;-4 TYT ll,Ae p m.a H.:=~t:lfi illiilJl; AY'i!L3 , I!l85. 1 

,-: . - 
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PHC. I 

P~B HO~ 3a nHC H nO K a 3 aHH~ TepMOMeT 

•	 POB H cnvnb 3yeT c~ We CT HT 04 e 4HW~ 

~ aMOnH C e ~ KCn- 4, KOTODW~ n OAOep 
f .=; eT CR He60Jl bUIHM H3Mell eH~I RM/ BHY T 

p e H H H ~ KOMMyT a Top BXOAOB B Ca MO

nH CL\ e ~c non b3ye Tc ~ AnR CHHXPOHH
3c l\HH n e p e K Jlt04 eHH~ Te p MO MeT ·C) S/ . 
C El A3 b C 3 [Hl OCY lJ.l eC TE3 JIA eTC ~ 4e pe3 
H H T e p~C~ CHW~ 6nOK KH-UI5 S CTaH 
g a p Te KAMAK ' ~ ~ n p H 6o p p aG oTa e T 

B Tpe X p e H<H Ma X - p y4HOM , aBT OM aTH 4 CCKOM H p emH Me y n p asn eHHR OT 

38 M B PY4 HOI.\ p e H<H Me HOMep TCp MOMCTp <l y CTaH aSJlHSa e TCR o rie p a ro 
p OM He nep e KJl~4 aTene B Gn OKe y n pa s n CHHR. B a BTOMa TH4eCKO M p e~H

Me np Hli o p no o vep enuo 1 0np aWHBa eT" ur e c r s Te pMOMeT pOB , HOMe p a 

KOTOp UX 3 ilAa Hw o n c p a To p OM, 3 anH C~B a e T HX n OKa 3 a HHn Ha n e HTY , ca

'~ onHc~ a 101 ElblB OAHT 3 Ha 4 e HHe H HOMep r e pwo r- e r p a ~w L\ H tlJP OBO~ 

AH cnne ~ 

H3HE PHT EflbH~n GflOK 

CTP YKTYPHaR c x eMa H3MepHTenbHor o 6 nOKa nOKaa a Ha Ha PHC , I 
Hanpn* CHHe C 4a C T OTO~ 25 rL\, n ony4 e HHoe g en e HHeM 4 a CT OT~ ce TM 
Ha ABa, C reHe pa To p a I nocTy n a er Hd KO MMyTa To p 2, KO T OPW~ no~

Kn~4 a e T B~6 p aHH~~ TepMOMeTp 101 TOK 03 aA a tOlJ.lH ~ pe311 CTOP Hj* Horo nOA
AIo1an a 3 0H a B 113Mc p HTen bHYlO uerrs , naA e HH c Han pR* e HH~, noon opr-uo
Hdnb Ho e canpOTHs neHHtO TepMOMeT~a, n OAa CTCR ~I a HaMcpH T enbHw~ 

yC Hn HTenb 3. CHr Ha n c yCKopHTenR n o cTyna e T Ha npeoupa30aaT enb 

H anpR~eHHR - 4aCTOTa 4. nanee HMnynb cH an n~cneA OBaT enbHOCTb 4e

pe3 on T poH H ~ ~ 6Y$ep 5 nocTynaeT no Ka 6enro CSR3M B 6n OM ynpasne
HIo1R. YnpaB f1R~H e CHr Ha n bl H3 6nOKa ynpa ane-uia 4 ep e3 6yllJep 5 no
Aa~ T C~ H~ AewHllJpaT Op 6, a aaT CM Ha KOMMyTaTop 2 
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Pl1c .3 Pi le . l.j 

npMa cAeH a n p HH4 Hn H a n bHaA cxe Na H 3Me pHTen bHo r o yC H 

K 03~$H U HCH T YCHneHHA Ha paGo4e ~ 4 a CT OT e 25 ru p a a eH 
OXOAHo e c o n p o r a ane a a e - o xorio 1,0 MOM. An A n OBbll'JeHl1A 

c o n p o r a ane -u-n r.e p ao r o Ka CKaAi3 npvl/"le Htte t c ii Cn e AA UlaA 

Rl.R2 ,C2 !nflA nOA a BnCHHR n OMe x C 4 acToT o~ CeT~ 

c en e K T~ B H ~e c ao~ cT Ba CI1HXpOH Ho ro A eT e KTopa Ha OAa
: r p aT op Ha DAG c nocToRH~lO ll epCMCf-iH r · 1 C o6CCne41-1aallr 

n o n o c y n p onycK aHMA. 

Gy (jJ epe npH MeH e Hbl MMKPOCXCMbl 1<2 93 nnl/\. KOMMyTa To p 

r ep KOHUSblX, p ene Pfl l , 11 3M epHT enbH b l~ TOK p aS CH coor ae r 

0 , 15 ""K/\, 15 HA, 1,5 H/\ H 0,15 HA nns n OAAMa () a 3 0H Oa 20
0 , 2. ~ I. KO~ ; 2 -' 20 KOt-! ; 20- 200 KOM , 

p 11 C . 3 n p HOCAc Ha ex c l-ld np c o Gp cJ30 o aT c '.'lA Han pAHleHH e - q Cl CTO 

>1CIlT n p co6 pa 30 Ba HMA p aS CH 2. ,5 t<ru/B, IlMH CiiH OCTb 

O. I 

Ynl '/\13IlEIIYL'l 

YIIP,lIJIl CliMR . c r o yx ry ouaa CXCMa x o r o po r o n pV1B CAeH a Ha 

I I1U J1 H ( ~ H Ihl n C)f" 11 4 CCKHX MV1K pOCXel-l a x cep l1l1 K155 l1 ofie c ne 

11H(j)OpM JIIH V1 HJ UI1¢ POBOi1 AV1 cnIleil , nc p (: K Il ~q CHl1 e n o A

Cl1HX p OHI1:Ja l.\l1lO C Ca MOn I1Cl.\CM l1 ~1HT epcD c,i c oM Kf\M/\K, 

p y ll '<' W ynp cJ Bn~H l1 e npVl Go p oM. 
nuo uc c c 113Me pCHl1R p a3 GV1 s a c T cR Ha l13MepHT enbHblC Ul1KIlbl 

/,00 IOC . [l Ha4 ane t<a~ Ao ro uH Kn a ' npou c c c opusui MOA yIl b 

MYllbT l1nnc t<C op 6 npOH3B OAVlT BWGOpKy HOMepa / aA p e c a/ TCp

Hm , H 3 p e r wc r oa 7, KOt" Myn" pyet"oro caMonVlCu e~\, V1nH 1'13 

y ana lJ . no 3 TOMy a n pe c y 1-13 8HyT p cHHero 03Y C4~Hbl

") I~ >H(' Il b n OAAVla na30Ha AIlA A aHHo r o r ep-io-ie r o e , 101 81-1eCTe 

3 <l n MCbl l3a e TCn 8 B b'XOAHO~ 6y¢lcp 1 AIlR nepenav« B 10131-1e

Ci no K 3a rc M S np cAB ap~1T cIlb ~ IO C6POWCHHOM C\.IeT'1l1Ke 2 
npUl1CX'J AlH 113MCp eHI1C 4aCTOTbi /B peMR Ha60pa 390 Mc i. 



-- -

~ 

'I'a ortau a 

TeXHH4eCKHe Xa p a KT e p HCTHKH 

i . 

3 • 

I~ 

5 . 

6 . 

7 . 

I l l . 

K OnH~e CTBO BXO~OB 

: .,Jlf t n OrW JIl0 4 eHHH 
~~ ) MO M eT p O B -

' OIIHOCT b H3MepeHHH He X}'1l\e 

.'\11. . ::i13 lJH H3M epeHHii OCHOBHOH 

p acunrp e nxsnl • -

)\JUl 1'e j",IIOC Tb 1l)1Kna 

113 "it' p t: , IIUi -

K-H O T epMOMe TpOB, 

H3 Me p He MbI X B aB T OMa

T H'IeC KOM p exon-re 

nonHoe BpeMH H3 Nepe

HHH 6 Tep HOMeTpOB 

B 'pe~iMe ABTO -

M'OInHOCTb, n OiJ,BO~HMaH 

16 

0, 5% 

20 OM 7 200 KOM 

5 OM f 999 KOM 

400 'w: 

6 

24 H.J1H 72 C 

S,JO- 12BT
 

5 · 10- 13 BT
 

5· 10- 14 BT
 

S·IO- 15 BT
 

1S0HA 
15 HA 
1, 511A 
O,\ 5 1i.l\ 

? :: I'n 

)Ul ~' ): ' l P O IJ (l ll li ;l f1 

~ l:'.i 1: : ) '·1 - '( 

K TepMoMeTpy B n o~

,lJ,Han a 3 0liax 

II 3 Me p II TeJl h ll bU1 TOK 

n nn.m aaoaax 

Pn (o(j t l;'J H t / a C T ClT LI 

(:-'C: :-I,) 1I1) ! ',y'.l1l0' 1E'IH! R 

If.r ' I ' " It. , j) O H 

... . .. ._ ..- "-':" il: P:;ejJ: P HI:• t. 1 1 H,II:' 1" 

<0 ~ . 1 .~ -: 

i l 

He 6 onee: 

20-200 OM 

0, 2-2 KOM 
2-20 KOM 

20-200K011 

20· ·200 OM 
0 ,2-2 I: OH 
2 - 20 KOM 
:2 U- 200KOM 

_. 

-

._.
II ill WJ' i <i' )O l !(' 1.00 KOtt .; 



....1 ::;;;;;;;;;_.;;;;	 ... 

..
 
KOA H3 C4eTYHKa no OKOH4aHHH B~Aep*KH n epenHC~B aeTC~ B 6y~ep

Hy tO naM~Th 3 H BbIBOAHTC~ Ha AHcnlle~ 4 . Ha AHcnnei1 TaK*e B~BO
n nTCR HOMep H3Mc pReMoro Te pMOMeTpa M MHo mHTenb n OAAHan a 30H c1 
13 BHAe (' OOTEH~TC Tl3 ytOU\ e~1 gec RH l ljHOl1 TOLI KH. 

Ec nu COAC P )lI H ~IOe CLH~T U ~1 Ku npe asuna e r 2 0 00 111111 MeHb we 180, n p\ )

~ e c co p H~ i1 MOAynb n pOH 3 BOAHT He o6 xoAHMY~ Kop p e K~ MtO MH OmMT Cn q n OA
AHa n a3 0H a H 3 a nHC~ B a e T H O B~~ MH omHTenb B 03Y. 3aT eM ~M Kn n 0 8 TO

pR e T C~. TaKMM o fipa ao n n p m1 c XOAHT a BTOMan14ec Ka R YCTaH 0 6K a nO A 

AHa n a 3 0 Ha H3MepeHHi1, KPOMC Toro, npegBapHT enbHaR yCTaHo BKa 
nOAAHa na 30Ha n C3 00nneT COKp a TMT b Bp e MR H3 Mep CHHR oAHoro TCp

MOMCT p a M yn o mHTb CA 13 ~HKn caMonHc ~ a 14 c/. 
npH o4ep eAHoi1 U~60P K C aAp eca npOH3BOAHT C~ era c p a BHe HHe 

C npeA~AY~MM . [ CllH aAP c ca pa 3nM4anTCR IT. e. nOAKn~4aeTcn HOB~~ 

TcpMoMeTp/, yCT aHaBnH BaeTCA TpMrrep 6noKHpoBK H , M 13 TeljeHl1 e 

c lle AY~U\ HX BOCbMH 4 HKn OB 3anH Cb 13 6y~ ep AHcnneA He np OM3 BOAMT CA . 

nQKa HAeT nep e xoAH~ ~ n p0 4 e cc , Ha AHcnn e e o CTa tO TC A np eA~A YU\M e 

nOKa3 aHH~a 

AnA 3anHCH Ha caMon Hce 4 B Y3ne 9 npOH3BOAHTCR 06paTHoe npe o u 
p a 30BaHHe Ll a CTOT a - HanpRM eHHe. li e o6xoAHM~e CHHxpOCHrHanw B~

p a 6 aT~BatOTC~ TaKTOB~M r eHepaTopOM 10 . 
PelllHMbl a B TO I~ ;) T H 4 eCKH I~1 H PY4H0i1 nepexnovao r c n C n e peAH e i1 na 

HellH 6noK2 ; B pe~ H M CBAS H C 38M 6110K nep eXOAMT ~ 3 pemMMa AUTO n o 

3anp ocy 38M. npH 3TOM HOMeD TepMO MeTpa, KonH4 ECTBO OTClj CTOB 

M KOHeu CB83H onpeAcn n ~T CR 38M. B KOH4e Ka ~A oro 4MKn a AaHHw e 

c o Clj eT4MKa 3 anH CblBaiOTCB B HHTep~ e~cHbl~ 6nOK law 15. 14 Ml1aAWl-1X 

pa 3p~AOB c0A ep ~aT 3,5 4H~P~ B llCD-~opMaTe, H B ABYX CTapWH X 

nepena e r c a /,' HOii{ vITenb nU/_'AH an a30HCl , 

npM pa3pa 6 oTK e H C03ACl HHH npl-16 opa 6~n Y4TeH 4eTwpe xneTHM~ 

onsrr sxcnn, IT Ct 4 HI1 Til KliW pa3pa60TaHHoro aBTopOM i'lHa n Orl.j4 Ho r .) 
n p H6 0 0a AMi nn3~ \ YCT a HOBI(M np031\ /4/. 

O nM cw8 a eM~~ B HQCTORWCi1 pa60Te npH60p 6~n I1CnOnb 3 0 RClH n p H 

a a ny cxe M Ha IlCl/'iKe P8IPp ll:H0 p ,nopa paCTBope'HHA 40-CM n o r" ,p H3 0 · ' 

8a ll Ho ~i MI<lC!etU1 i\nFl YCT '1110 3 KH "nOnAPH~\e Tp" l-1 8 3K C ne p J.1 l~e ln,] x no 
C0 3 ACl HI'1 tO Ad 1TPOHHOI:j non R ,) H30BaHHO~ "3aMop oll :eHHOCl" HHIUe tUl lr

, 1 

Ha 6a3e n3 i ~ Itnp 0 3 A'1, Y CI 1 '~ U1HaA 3KcnnyaTa4HR nOATBepAHn a nna 
BJ.1nbHOCT b 8b l6 p2H HbiX peu:e l'1111. 
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