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06IUA51 XAPAKTEPi1CTI1KA PA60Thl 

npo6JJeMa'I't1KY HaCTOSl!UeA .lll1CC8PT8U!,111 onpeneJJsteT W!,1PQKUC! KPYr 

sonpocoB aBTOMa'I't13ai.J.11t1 3KCnePt1M8HTaJJbHblX t1CCJ18J:IOBaHt1"1. CB513aHHbl}{ 

C nPQB8PKOA T8XHt148CKUX peweHWlil rip1,1. pa6oTe t10HHblX 11CT04Hl1KOB. YC

T8HOBJ18HHbl}{ Ha BWCOKOBOJlbTHOM T8PMt1HaJJe doPl1H~KTOpa .nt1H8"1Horo 

YCK0Pt1T8Jl51. t1 pa6oTaICIUt1X B COCTaBe t1H~KUt10HHOro KOMI1.fl8KC8. 

lli,fccePTaut-151 OCHOBaHa Ha M8T8Pt1aJJax aHaJJl1Tt148CKUX 11CCJl8J:IOBaHl1lil 

t1 nP8Kfflll8CKUX pa3pa60TOK. BhlnOJlH8HHblX 8BTOPQM B 1183 OvtSM 38 ne

P110.ll c 1976 no 1999 r.r. 

AK1YAJlbHOC1b nP06JlEMbl. 
YCKOPt1T8JJl1 38P51~HHblX 48C'I't1U 51BJJ51!0TC51 HenP8MeHHWM 11HCTPYMeH

TOM JIJJst 11cc.nenosaH11st B 06JJaCTt1 stnepHoA $t1311KU 11 $11311KU 3JieMeHT8P

Hwx 48C'I't1U. 8aJKHeCIW!,1M 3JJeMeHTOM JJ!OOOro YCKOPl1T8J151 110HOB 51BJJ518TCH 

era l1CT04H11K.B H8CTOSllUee BP8M51 pa3pa60TaHO 11 11CCJJ8.llOBaHO MHoro 

Tl1nOB P83Jll14Hbl}{ 11CT04H11KOB t10HOB.3TOC! npo6JJeMe nOCBS!!UaIOTCSl MelKllY

HaPQ.llHW8 KOHdBP8HUl111 11 COB81U8Hl151 pocc11C!cKOrO 3H848Hl151 no YCKOPl1-

T8.fl511.f. OT napaMeTPQB 11CnOJlb3Y8MOro 11CTOllHl,1Ka 1,10HOB BO MHOPOM 38811-

CSlT xapaKTePl1CfflKU nYllKOB YCKOPMTeJISl. 3iWeKTl,1BHOCTb era pa6oTbl. B 

CTOl1MOCTb COOPY~Hl151 11CT04Hl,1Ka UOHOB BXO.lll1T 11 CTOMMOCTb Cl1CT8M 

ynpaBJI8Ht151 t1 KOHTP()Jl51. 

Ha4t1Hast C 6°"'"rO.ll0B pa3B1,1Tt18 CP8.llCTB 11 MeTO.llOB o6ecne48Hl151 pa

OOTW WOHHblX 11CT04Hl1KOB OdoPMH.flOCb. B nsa OOJ!bWl,1X HanPaBJI8Hl151. O.ll

HO 113 KOTOPblX OTHOCl1TC51 K C03.ll8Hl1IO nDOCTblX 11 3iWeKfflBHblX Cl,fCTeM 

ynpaBJ18Hl151. a .llPYroe - CB513aHO C aBTOM8Tt131,fPQBaHHWM c60DOM JlaHHblX. 

T.e. KOHTPQ.neM pa6oTbl lKL13H8HHO-BaJKHbl}{ Cl,fCT8M l,fCTQlfHl,fKa. YCTaHOB

Jl8HHOro Ha BWCOKOBOJ!bTHOM TePMl1HaJJe l,f B P8.llM8Ul,fOHHOC! 30He JIMHeC!

HOro YCKOPl,fT8.fl51. 

CoBMeCTHOe peweHMe 3Tt1X 38.ll84. CB513aHHblX C 3anYCKOM l,f 3KCn.nva

T8UMeC! l,fOHHWX l,fCTOlfHl,fKOB. KOTOD08 B T848HMe .llJll,fT8JlbHOro nepwona 

t1CCJl8J:10BaHl,fC{ l,f pa3pa60TQK npoBO.lll,fJlQCb no e~rO.llHWM TeM8Tt148CKUM 

nJiaHaM. YTBep~aeMblM Jll,fpeKU!,feC! Jla6opaTQpl,fl,f BWCOKUX 3H8PPl1"1 OvtSM. 

- 51BJ!Sl8TC51 KPYnHOC! l,f aKTYaJJbHOR H8Y4HOC! npo6JJeMolil. 

K nepsoC! rpynne 38.ll84, O~HHblX B .llaHHOC! .llMCC8PT8Ut11,f, OTHO

CMTCSl aBTOM8Tt138UM51 l,fOHHWX l,fCTQllHl,fKQB TWna .llYOnJJ83M8TDOH Ha Jll,f

H8li!HOM YCKOPl1T8Jle JIY-9 Cl,fHXDOW830TPQHa OvtSM - rJiaBHoro 3BeHa 3K

cnePMM8HTaJJbHOC! 683W 1183 l,f MO.ll8JlbHOrO CB8PXnPQBO.llS11Uero CMHXDOTDO

Ha.nocJie.llHWR 6w c03JlaH B JIB3 B 1985 rony no nporpaMMe coopy~

HMst YCKOPl1T8JI51 P8JIHTl,fBl,fCTCKl,fX 51.ll8P C W!,1PQKUM cneKTDOM Mace. KaK 

I O'.i ,,c;. .. .;; i.ui..31 It:.~.~;yr I 
~il!;)-;si-JX tic::~ei;;:,;;:r.i 
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B8p0HTHblt'1 Csepxnpasonmuwff MHlK8KTOP HYKJJOTPOHa (ycTaHOBKa 

CPoKM CIB1H). KoMnJJ8KC annapaTYPbl, . M3rOTOBJJ8HHblt'l B KpaT4affl1Jl,18 

3anycKa WOHHOro MCT04HUKa cIB1H·o6ecnec1i-1JJ Bb!COKYIO Ha.!l8lKHOCTb 

.!lJIH 

yn-

paBJJHKJUMX cpencTB W .!lMCTaHUMOHHb~ KOHTPOJ!b naPB.MeTPOB no H3M8P8-

HHHM cwrHaJJOB OT naT4MKOB, 4TO n03B0Jll,IJIO CYIU8CTB8HHO paclliMPMTb 

nparpaMMy,W3Y48HWH Da3JJU4HbIX P8)t{WM0B·pa60Tw YCTaHOBKM oTneJJbHO B 

TenJJOM l,I KPWOreHHOM sapwaHTB.X. 

BTOpasi rpynna. 3EUl.3.4 nuccemTauwu OTHOCMTCH K pa3pa60TK8 CP8.!lCTB 

ynpaBJJ8HM51 W KOHTPoJJH n,irn HOHHblX MCT04HUKOB TMna "n0Jl51PMC" M 

"KpwoH", WCT04HWKOB C HOBblMM q)l,13MKO - TeXHM48CKMMM B03MOlKHOCT51Ml,I. 

Co3.!laHM8 HOBblX onT03.IT8KTPOHHblX CMCTeM CBH3W C.YJJY4lli8HHblMW xapaK

TePMCTWKaMM l,I .!lPYroro conYTCTBYKJU8ro o60PY.!lOBaHl,151 .!lJIH 3TMX MCT04-

Hl,IKOB 6blJIO Heo6xonwMo .!lJJH Monepm13auww 6a3osoro YCKOPWTeJJH JIB3 B 

paMKaX BblITOJJHeH11H.nPoeKTa "HYKJlOTPOH". 

TpeTbH rpynna ·3anac1. oTpa)t{eHHb!X B nwccePTau1111 OTHOCMTCH K pa3-

pOOOTK8 nepcneKTl1BHblX cpencTB.. M8TO.!ll1K ynpaBJJ8HM51 l,I c6opa naHHb!X 

C naTc!MKOB 110HHoro 11CT04Hl,1Ka "Kpl,IOH-C", pacnOJJOlK8HHOro Ha Bb!COKO

BOJlbTHOff nJJEl'IWOPMe Jll,IH8t'1i.mro YCKOPl1T8JJ51. AKTYaJJbHOCTb 3TOff T8M8-

Tl1K!,1 o6ycJJOBJJ8Ha Henpepb!BHblM YCJJO)KH8Hl18M pa3J)l14Hb!X T8XHOJJOrH48C

K11X Cl1CT8M WOHHOro MCT04Hl1Ka. l/B8JJ!,148HM8M KOJJ!,148CTBa cepBl,ICHOi1 

annapaTYPbl l,I KaHaJJOB KOHTPoJJH l,I per11CTPaUl,ll1 Cl,lrHaJJOB OT .!l8T8KTO

PoB nY4Ka. 

B m,1ccePTau111,1 TaKlK8 pacc1.1aTp1,1BaeTCH 0.!lHa l,13 TeH.!l8HUl,lt'1 pa3Bl,I

Tl,151 OITTl,148CKOt'1 CB513l,I Ha Bb!COKOBOJJbTHblX 3Jl8KTPOd>M31148CKMX YCTaHOB

Kax, nPol13B0.!lCTB8HHblX nOM8lli8Hl15'!X YCKOPMTeJJbHOro KOMflJl8KCa 11 dJop

MaJJbHO BblXO.!lffiUM 3a DaMKM' "nPoBO.!lHOff" CB8TOBO.!lHOff CB5'!3!,1, a MM8H

HO OTKPblTM onTW48CKa51 CB5'!3b, Cl,ICTeMa, B KOTOpOff nepenaT4l,IK l,I 

npweMHMK HaHO.!l51TC51 B npeneJJax nPHMOV! B11.!lMMOCTW , M onTM48CKa51 l1H

dJop1.1au1151 pacnPoCTPaH5'!8TC51 B pa3,!l8JIH!ffil8ff 11X cpene.B OTJ!l,14118 OT 

"ITPDBO.!lHOff" - OTKPb!TaH CB5'!3b BO MHorwx CJIY4MX l,I yno6Hee, l,I CTOMT 

3Ha4MT8JlbHO .!l8lli8BJJ8 T.K. He 11CnOJJb3l/8T BO.ITOKOHHO-OnTM48CKMX Ka6e

JJ8Cf C 60JJbl1Jl,lM!,1 CTPQl1TeJJbHb!Ml,I .!lJIMHaMl1 .!lJJH opraH113auw11 KaHaJJOB CBH-

311 "l,IOHHb!f! l,ICT04HMK - nYJJbT ynpaBJJ8Hl15'! - MOHHblt'l 11CT04Hl,IK". 

UEJlb J1!,1CCEPTAUMOHHO~ PA60Thl. 

n11ccepTau1,151 CTaBl,IT U8Jlbl0 .!laJJbHeffrnee pa3swTMe M COB8Plli8HCTBOBa

Hl18 M8TO.!l0B 6eCKOHTaKTHOff perl1CTPaU11M KaK M8.!lJJ8HHO M3M8H5'!Kllll,IXC5'! 

napaMeTPQB, TaK l,I O.!lHOKpaTHb!X 3JJ8KTPl148CKMX ITPOU8CCOB, nPOWCXO.!lSI

mwx B 110HHOM 11CT04HMK8. YCTaHOBJJ8HHOM Ha Bb!COKOBOJJbTHOM TePMl1Ha

JJe dJopl,IH)t{8KTOpa; P8aJJW3au1111 11 npaKTl148CKoro BH8.!lP8HWSI annapaT-
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HO-nparpaMMHbJX CP8.!lCTB C wcnOJJb30BaHl18M "nPOBO.!lHOff" ( BOJJOKOH

HO-onTM48CKOff JJl1HMW CBSI311) 11 6ecnPQBO.!lHOff (aTMoCtlePHOff) onTM48C

KOff CBSI311. a TaKlKe nOBbllll8Hl18 MHd>opMaTMBHOCTM per11CTPWPYKlUWX Cl1C

TeM, 11CnOJJb3Y8MblX Ha 3JJ8KTPOq)l,13!,148CKMX YCTaHOBKaX .!lJISI ynpasJJeHWSI 

M KOHTPOJJSI pa6oTbl MOHHOro 11CT04HMKa: OU8HKY nepcneKTMBbl 11cnoJJb30-

BaHWSI P83YJJbTaTOB 11CCJl8.!l0BaHMC1 onT03JJ8KTPOHHblX Cl1CT8M CBSI311 KaK B 

TeXHl1K8 YCKOPWTeJJbHOro 3KCIT8Pl1M8HT~. TaK 11 .!lJISI npWKJJa.!lHbIX ueJJeff. 

HAYtfrlA5I HOB113HA M nPAKTW-IECKA51 3HAYL1MOC1b. 
L BnepBbl8 Cd>oPMYJJl1POBaHbl o6mwe 11 KOHKP8THbl8 TP860BaHl1SI K CMCTe

MaM ynpaBJJ8Hl1SI M KOHTPOJJSI.110HHb!Ml-1 WCT04Hl1KaMM'.IIWH8ffHbO< YCKOPl18-

JJ8Cf 3ap5IlK8HHbO{ t1acTUu: 

2. BnepBbl8 npenJJOlK8Hbl. pa3pOOQTaHbl 11 peaJJ!,130BaHbl Ha nPaKTMKe. - T8-

JJ8M8TPl148CKa51 CMCTeMa TC-6 C 11cnoJJb30BaHW8M 3-x CaHTl,IM8TPOB9ro 

Danl10KaHaJJa 11 "3aKPb!Tb!lil" onTMll8CKMff KaHaJJ - .!lJISI KOHTPOJJSI 11 YIT

paBJJ8HMSI UHlK8KTOPOM JJMH8ffHOrO YCKOPl1TeJJ51 SI.!l8P J1Y-9M; . 
3. BnePBb!e nP8.!lJIOlK8H. pa3p000TaH 11 P8aJJM30BaH Ha nPaKTWKe KOM

nJJeKC ynpasJJ8Hl151 HOHHbIMM 11CT04HHKaMM •. YCTaHOBJJ8HHblM11 Ha BblCOKO

BOJJbTHOM TePMHHaJJe d>oPHH)K8KTOpa CMHXPOTPOHOB C 11cnOJJb30BaHH8M 

BOJJOKOHHO-OnTM48CK11X JJ11HHff CB51311; 

4. BnePBbl8 npenJJOlK8Hbl, pa3pa60TaHbl 11 peaJJ!,130BaHbl Ha nPaKTMKe 6ec

KOHTaKTHb18 M8TO.!lbl HCCJl8.!l0B8Hl151 O.!lHOKpaTHbJX 3Jl8KTPHll8CKHX ITPO

U8CCOB, nPOHCXO.!l51lliHX B HOHHOM HCT04H11K8, YCTaHOBJl8HHOM Ha BblCO

KOBOJJbTHOM TePMMHaJJe d>oP11H)t{8KTOpa JJHH8ffHOro l/CKOPHTeJJSI. C HC

ITOJJb30BaHH8M llll-1POKOITOJJOCHOff BOJlC H TeJJ8B!,13!,10HHOro perMCTpaTQpa; 

5.PellieHa npa6JJeMa 3JJ8KTPQMarHHTHOff COBM8CTMMOCTW. IT03BOJJ11Billa51 11C

KJllOlll,1Tb B03.!l8ffCTBH8 Ha L1Hd>oPMau110HHbl8 KaHaJJbl MOlliHblX 11 11HT8HC11B

Hb!X panwonoMex. COITPOBO)K.!laKJUHX p000TY JJl1H8ffHOro YCKOPHTeJJSI 11 

C!,1CT8M ITWTaHMSI HOHHOro HCT04H11Ka: 

6.PemeHa nP06JJeMa IOCTHPOBKM 11 corJJacoBaHHSI 

.!l8JlbHbO{ OITTMll8CK11X KOMflOH8HTOB annapaTYPbl 

xapaKTeP11CTMK OT

BQJlC, npenHMHac1eH-

Hoff .!lJISI HCITOJJb30BaH!,1SI B C11CT8Max YITpaBJJ8H1151 H KOHTPOJJSI HOHHbO{ 

11CT04H11KOB; 

7.BriePBb18 C ITOMOlliblO MHOrOKaHaJJbHblX BOJlC H aBTOMaTW311POBaHHOff cwc

TeMbl YITpaBJJ8HM51 11 KOHTPOJJSI 3JJ8KTPOHHO-JJYll8B0ff HOHHblt'l MCT04HHK 

"KPMOH-C" 06ecnec1MJJ 3KCIT8PHM8HTaJJbHYIO 11HlK8KU11IO MHOr03aPSI.!lHbO{ 

110HOB B HKJlOTPOH. pa6oTY YCKOP11TeJlbHOro KOMITJJ8KCa CMHXpod)a3oT

PDHa ITPW YCKOP8HMM 51.!l8P s16r11 3KCIT8P11M8HTbl Ha JJMHeffHOM YCKOPl1Te

JJ8 JlY-20 np11 ITPQW3B0.!lCTB8 ITOJIMTP8KOBbO{ MeM6poo; 

8. BnePBbl8 C ITOMOlliblO MHOroKaH8JJbHOff annapaTYPbl BOJlC ITOJJYll8Hbl 3K-
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cnePMM8HTaJJbHhl8 P83YJibTaThl. BH8ClllJll8 3Ha4J,1TeJibHblt'I BKJlaJl B 6e3a

sap1,1t'!HYIO pa6c:iTY J,10HHbD{ J,1CT04HJ,1KOB. pacnOJIOJKeHHbD{ Ha BblCOKO

BOJibTHOM TePMMHaJJe ,J,j TeM CaMblM o6ecne4MB!lll,IM ycnemHoe npasene

HM8 nepsoo4epenHbD{ 3KCnepUM8HTOB 1,1 _3anJ1aHMPOBaHHOe BbITTOJIH8HJ,18 

HaY4HOt'l nparpaMMW l,1CCJ1enosaHJ,1t'l Ha YCKOPMTeJibHOM KOMnJ18KC8 Jl83 
OL15111: 

9. Bnepswe nJ1,1 HaY4HbIX u np1,1KJ1aJlHbD{ uccJ1enosam1t'l pa3pa60TaH u 
C03naH Ha6op BOJIOKOHHO-OnTM48CKJ,1X naTt-Il,1KQB l,f 3HaKOCJ,1HTe3MPYI0-

1UJ,1X J,1HnMKaTOPOB KOJIJ18KTMBHOro noJib30BaH1,1,I, o6ecne4MBaKIUMX HO

Bble ilJYHKUJ,10HaJJbHbl8 1,1 C8PBJ,1CHhl8 B03MOlKHOCTM: 

10.Propa6oTaHa TeXHOJ10r1,1,1 Co3naHJ,1,I onT03Ji8KTPOHHhlX Cl,fCTeM ynpas

Ji8HMSI 1,1 KOHTPoJISI, cePBMCHOt'l annaP6TYPbl J,10HHbIX MCT04HMKOB JIJ,1H8t'l

HhlX YCKOPMTeJiet'l 3aPSllK8HHhlX 4aCTMU. 

AllP06AUL15l PA601bl. 

0CHOBHb18 P83YJibTaTbl M Bb!Bonw. BKJII0'-18HHb18 B n1,1ccePTauu10. 06CYlK

narr1,1cb Ha HaYI..IHO-MeTonu1..1ecKUX ceMuHapax Jia6opaTQpl,fl,! Bb!COKJ,1X 3H8P

rut'l OL1SlL1. noKJ1anb1BaJ11,fCb Ha 3-x MelKnYHaponHbIX cuMn03UYMax no dJ!,131,f

Ke Bb!COKUX 3Heprut'l (,f Ha 6-TII BceCOI03HblX cosemaHMSIX no YCKOPUTe

Jil'!M 3aPl'!lK8HHbIX 1..1aCTMU; 

- MelK.UYHaPOnHas:i KOHd)epeHUUSI no J,!OHHblM J,!CTO'-IHHKaM, 6pyKX3f!BeH. ClllA. 

1982: 

- 5 - MelKnYHaPOnHaSI KOHd)eP8HUHSI no MOHHbIM HCTOI..IHHKaM. neKHH, KHP. 
1993: 

6 - MelKnYHaPOnHaSI KOHd)eP8HUJ,1S! no HOHHbIM J,1CTOI..IHHKaM. BHCJ18P. Ka;

Ha)la. 1995; 

- BceCOI03H08 cosemaHHe no YCKOPHTeJISIM 3aPS!lK8HHbD{ 1..1acTMU. .l]y6Ha. 

1981: 

- BceCOI03H08 cosemaHHe no YCKOPHTeJISIM 3apS1lK8HHWX l.laCTUU, .lJY6Ha, 

1983: 

- BceCOI03H08 COBeIUaHHe no YCKOPHTeJISIM 3apS1lK8HHbD{ 1..1acTHU, .l]y6Ha. 

1985: 

- BceCOI03H08 cosemaHHe no YCKOPMTeJil'IM 3aPS!lK8HHbD{ 1..1aCTJ,1U, .lJY6Ha, 

1987: 

BceCOI03H08 cosemaHJ,18 no YCKOPJ,1T8JISIM 3aPS!lKeHHWX 1..1acTHU. .l]y6Ha. 

1989; 

- BceCOI03H08 cosemaHHe no YCKOPHTeJISIM 3apS1lKeHHhlX 1..1acTMU, MoCKBa, 

1990. 

flY6JIL1KAUL1L1. OcHOBHbie P83YJibTaTbl no TeM8 nHccePTauHH ony6J1J,1KO-

saHbl s 22 nel.laTHb[X P66oTax s BHne npenpHHTOB I,! coo6meHHt'l OL1SlL1. a 
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TaKlKe CTaTet'! B c6opm11cax "KP6TKH8 coo6memrn OL1SlL1". OT81..18CTB8HHhlX 

1,1 3apy6elKHwx lKYPHaJ1ax CITI3. ~LJA51. Rev.Scl.Instrurn.). c6oPHMKax 

TPYnOB YKa3aHHbD{ CHMn031,IYMOB. cosemaHHt'l. C8MJ,1HaPOB. 

CTPYK1YPA L1 06bEM .llL1CCEPTAUL1L1 0Tse1..1aIOT H36P6HHot'l TeMe. coneP-

lKaHHIO H3J1arae1,1oro MaTePHaJJa 1,1 TP860BaHMSIM ero U8JibHOCTl,f. Pa6oTa 

COCTOl,IT 1,13 BBeneHHSI, lll8CTM rJ1as. 3aKJ1I048Hl151 H cn1,1cKa UHTMPY8MOt'l 

JiHT8P6TYPbl 1,13 110-TH Hal,!M8HOBaHHt'l •• conePlKHT 133 CTPaHHUbl MallJl,!HO

nucHoro TeKCTa 1,192 J,!JIJIIOCTP6UJ,11,1 B BHne cxeM. rpac!J1,1K0B. BP8M8HHbD{ 

n1,1arpaMM (,f Ta6J1UU. 

JIL1YHbWI BKJIA.ll ABTOPA B npaseneHHoe uccJ1enosaH1,1e BbIP6lKaeTCsi B 

TOM~ l.lTO l,1M JIJ,14HO 6wJ1a pa3pa60TaHa nparpaMMa J,!CCJ1enosaH1,1t'l: Bbl.llBl,1-

HYThl nOJIOlKeHHble B OCHOBY pa6ow HaYI..IHbl8 une1,1 1,1 naHo l,1X TeOP8TJ,1-

l.18CKOe o60CHOBaHHe: pa3pa60TaHbl MeTOnbl nepena1..11,1 UMdiPOBOt'l 1,1 aHaJJO

roBOt'I MHIDOPMau1,11,1 B P63HOPQnHbD{ cpenax: B nJ,13Ji8KTPJ,148CKJ,1X CB8TOBO

nax 1,1 aTMocd)epe ( BOJIOKOHHo-onTMl.18CKJ,1£'1 - • PaJl!,10'-laCTOTHblf! - 1,1 aT

MOCd)ePHblt'l KaHaJlbt). cnoco6w 36llIMTbl MHIDOPMaUHl1 B YCJIOBHl'IX HHT8HCJ,1B

Hb!X 1,1 MOIUHblX panuonoMeX l,I J,1Mf1YJlbCHWX PaJll,1aUHOHHblX noJiert. a TaKlKe 

cxeMbl l,IX npaKTJ,148CKOt'l peaJ11,13au1,11,1; pa3pa60TaHbl H l1CCo18.!lOBaHbl 6ec

KOHTaKTHb!8 MeTonbI C'b8Ma HHIDOPMauuu. f103B0Jil'IIOO.lH8 f1p0B0.!lHTb 3KCne

PUM8HTaJlbHYIO f1P0B8PKY T8XHH48CKJ,!X P8ill8HHt:I Ha OCHOB8 113Y48Hl1l'l dJH-

31,148CKHX nPOueccos B oTneJlbHb!X dlYHKUHOHaJlbHbIX Y3Jiax MOHHoro HC

TOI..IHHKa. YCTaHOBJl8HHOro Ha BbICOKOBOJibTHOM TePMHHaJJe IDOPHHlKeKTOpa 

JIHHef!HOro YCKOPMT8J1S1: pa3pa60TaHa M8TO.!lHKa IOCTl,lpOBKl,I BOJIOKOH

HO-Of1TMl.18CKl,fX CHCT8M B l,1HdJP6KP6CHOM n1,1ana30He: papa6oTaHa MeTOn!,1-

Ka KaJJH6POBKJ,1 BOJIOKOHHO-Of1TM48CKHX naT411KOB: npaseneHbl OCHOBHbl8 

YCKOPHT8JlbHbl8 3KCnep!,1M8HTbI: BhlnOJIHeHa CJ,1CTeMaTM3au1,1s:i 1,1 0606meH1,1e 

P83YJibTaTOB l,f CIDOPMYJIJ,1PQBaHbl BblH8C8HHbl8 Ha 36llll,1TY HaY4Hbl8 nOJIOlKe

HJ,151. 

CO.llEPlKAHL1E .llL1CCEPTAUL1L1 

BO BBE.llEHL1L1 nPOcJ1eJKeHbI TeHneHu1,11,1 pa3s1,1TMsi KaHaJ1os onT111..1ecKot'l 

CBS131,1, noKa3aHa HX HCTOPH'-18CKaSI P8TPOcneKTMBa.06ocHoBaHa Heo6xo

n11MOCTb (,f aKTYaJlbHOCTb pa3pa60TKl,I H co3naHJ,1SJ YHMdJHUHPOBaHHbIX BO

JIOKOHHo-onTM'-18CKl,IX JIHHl,1fl CBS131,1 ( BOJIC) nJ1S1 pa6oThl B CUCTeMax yn

P6BJl8HJ,151 l,f KOHTPOJISI HOHHb!X J,1CTOI..IHHKOB. pacnoJIOlKeHHbIX Ha BblCOKO

BOJlbTHOM TePMHHaJie B PaJll,1au!,10HHOfl 30He JIJ,1H8t'!Horo YCKOPHT8Jil'l. Cirop

MYJIHPOBaHa U8Jib pa60Tb1. OTM8'-18Hbl ee HOBJ,13Ha H f1P6KTil'-18CKaSI ueH

HOCTb, 113JiOlK8Hbl r J1aBHbl8 f10JIOlKeHl1SI nHccepTaUHH. 

5 



B flEPBOVITJJABE paccMOTPeH annapaT JHflleBoR Teop1111, npeHe6peraiaueR 

KOHellHOCTblO JlJll,fHbl BOJ!Hbl cBeTa l,f H8JJl,fH8t'!HbIMl,f 31PleKT8MM B cn,neHlla

TOM l,f f'P8Jl118HTHOM CBeTOBOJlaH. 

8 BQJJC l,fCnOJJb3YIOTC51 JlBe . P83HOBl,fJlHOCTl,f UlrnUHJlP11lleCKl,fX BOJJOKOH

Hb!X cBeTOBOJlOB: JlBYXCJJOt'!Hble cn,neHllaTb~ co CKal/K006P83HblM l,f3MeHe

Hl,feM nOKa3aTeJJ51 npeJJoMJJeHl151 M8lK.llY cep)lUeBl,fHOt'! l,f 060.JJOl/KO/;f l,f rpa

}ll,feHTHble: B nocJJeJlHl,f}{ noKa3aTeJJb npeJJOMJJeHl,f51 B nJJOCKOCTl,f, nepneH

Jll,fKYJJ51PHOt'! OCl,f, MOHOTOHHO YM8HbWaeTC51 OT U8HTP8 K nep1,1tlep111,1.B 

JlBYXCJJOt'!HOM cBeTOBO}le l,f3J!Yll8Hl1e pacnPOCTPclH51eTC51 BJlOJ!b oc11'6JJaro

Jlap51 31PleKTY nOJJHOf'O BHYTPeHHero 0Tpa)K8Hl,f51, nPl1 3TOM OTJl8JlbHbie 

JJYl/1,f l,fM8IOT TpaeKTOPl,fl,f, Onl,fCblBaeMble JIOMaHblMl,f JJl,fHl,f51Ml,f, l,f3M8H511ClUl1Ml,f 

HanP8BJJeHl,fe Ha ['paHl,fue "cePJlUeBl,fHa - 060.JJOllKa". 

B ['pa)ll,f8HTHOM CBeTOBO}le P8~PclKUl,f51 nPl,fBOJll,fT K caMO~KYCl,fPQBKe 

OT}leJJbHb!X JJYl/8/;f Ha ocesot'! JJl,fHl,fl,f, nPl1 3TOM l,f}{ TPcleKTOPl,fl,f nP8JlCTaB

JJ51IOT co6ot'! C11HYCOl,f}lbl, a }lJl51 HeMepl,fJll,fOHa.JibHb!X J!Yller;1 - Bl,fHTOBble Jll,f

Hl,fl,f. 

YJlep~aH11e l,f3J!YlleHl,f51 BHYTPl,f onffll!eCKl,f 60.JJee nJJOTHO/;f ueH-

TPclJJbHO/;f l/aCTl,f CBeTOBO}la o6ecnel/l,fBaeTC51 TOJ!bKO JlJl51 TeX J!Yl!et'!, KO

TOPbie na}la!OT Ha TOP8U He CJll1WKOM KOCO. v1MeeTC51 HeKOTOPb!A KPl,fTl,fl/eC

Kl,ft'f Yf'OJJ 'fo, onpeJleJJ511ClUl,ft'f Yf'JJOBYIO anepn,py CBeTOBO}la: JJ11Wb J!Yl/11 

c Yr JJaMJ,1 'f:::: <fo pacnPOcTPaH51IOTC51 no soJJoKHY. napaMeTP NA = sin Y,0 -

l/l,fCJJOBa51 anePTYpa - 51BJJ51eTC51 BaJKHO/;f xapaKTePl1CTl,fKOt'! CBeTOBOJla. 

v13JJYlleH11e, 38KJJIOl/eHHOe BHYTPl,f KOHyca C Yf'JJOM np1,1 seplJJl,fHe !f?~!lo, 
npeJlCTaBJJ51eT co6ot'! HanP8BJJ51eMble l,fJll,f KaHaJJl,f PYeMble JJYl/1,f ( MOJlbl). npl,f. 

If > lfo BC51 3H8Pf'l,f51 TaKOf'O J!Yl!a nocTeneHHO nepet'f)leT B 060.JJOllKY l,f 

y)lep~TC51 B Het'!, eCJJl,f BblnOJJH51eTC51 YCJIOBl,fe noJJHOf'O BHYTP9HHero 

OTpa)K8Hl,f51 Ha BHeI11HeR f'P8H11Ue o6oJJOl/Kl,f.3Ta l/aCTb 1,f3JJYl/eHl,f51 npeJl

CT8BJJ51eT co6ot'! Bb!TeKaiaUl,fe l,fJll,f 060.JJOl/el/Hble JJYl/1,f ( MOJlbl). HaKOHeu. 

npl,f eme 60.JJblJJl,f}{ yrJJax J!Yl/1,f BblXOJl51T l,f l,f3 060.JJOl/Kl,f - 3TO 1,f3JJY

l!aeMble MO}lbl.TTPl,f 60.JJblJJl,fX JlJll,fHaH pacnPOCTPaH8Hl,f51 BbrreKalClUl,fe JJYl/1,f 

norJJoma10Tc51 B 060.JJOl!Ke 1,1 B npauecce cseTOnepena41,1 Yl!aCTBYIOT 

TOJ!bKO BHYTP11anePTVPHble HanP8BJJ51eMbl8 J!Yl/11. 

0nl,fC8HHblM M8XaHl,f3MOM cseTOnepe)lal/1,f o6ycJJOBJJeHa l,f Jll1Cnepc1,151 B0-

JJOKHa, 3aKJJIOl/aKIU851C51 B P83Jll,fljl,fl,f rpynnOBb!X CKOPOCTeR OT}l8JlbHblX 

COCTaBJJ51KIUl1X OnTl,fl/8CKOf'O 1,f3JJYl/eHl151.0'M311l/8CKl1 3TOT 31PleKT Bbl3bl

Ba8TC51 JlBYM51 o6CT051TeJJbCTBaMU: Bo-nePBb!X, TeM, l/TO P83Hb!e no yr

JJY na}leHM51 JJYl/11 ( MOJlbI) nPOXOJl51T B CB8TOB0Jl8 P83JJl,!l/Hb~ paccT051Hl,!51 

l,f, BO BTOPblX, TeM, l/TO CBOt'!CTBa MaTep11aJJa 3aBl,fC51T OT JlJll,fHbl BOJ!Hbl 

l,!3J!Yl/8Hl,f51 Jl , a JIOOO/;f pea.JibHblt'! 1,!CTOl/Hl,fK He MOHOXPOMaffll/eH. v1Hb!Ml,f 
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CJIOBaMl,f, Jll,!Cnepc1,151 BOJIOKHa, TP8KTYeM851 6oJiee IJJl,fPQKO, l!eM 3TO npl,f

H51TO B TPa}ll,fUl10HHOt'! onfflKe, 3881,!Cl,fT He TOJ!bKO OT CTeneHl,f KOrepeH

THOCTt1 l,f3JIYlleHl,f51, HO l,f OT reOMeTPl,flleCKl,fX xapaKTePl1CTl,fK BOJIOKHa. 

fl1,1cnepc1151, nono6HO l,fHePUl,fOHHblM npaueccaM B 3.JleKTPUlleCKl,f}{ ue

n51X 1,1 3.JleKTPOHHblX np116opax, nP051BJl51eTC51 B "3asa.ne" l!aCTOTHOC! xa

P8KTePl,fCTl,fKl,f CBeTOBO}la ( 3881,fCl,fMOCTb 1,!HTeHCl,fBHOCTl,f 1,f3JIYl/eHU51 Ha 

BblXOJl8 OT l/aCTOTbl MOJlYJl51Ul,fl,f) l,f B 1,fCIC8}t{eHl,fl,f nepenasaeMb!X l,fM

nYJibCOB CBeTa ( pacnJib!BaHUe, yWl,!peH!,!e). 

KalleCTBeHHOe CP8BHeHl,f8 JlBYX Tl,fITOB BOJIOKOH no3BOJI51eT 3aKJIIOl/l,fTb, 

l/TO ['pa)ll,feHTHb~ cBeTOBOJlbl JlOJI~bl l,fMeTb JIYl/Wl,fe Jll,fCnepc110HHbl8 CBOC!

CTBa. 8 3Tl,fl{ CBeTOBO}lax CBeT, pacnPOCTPaH511ClUl,fCfC51 no l,fCKPl,fBJieHHOC! 

TDaeKTOPUl1, 3H8l/1,fT8JlbHYIO·l/aCTb nPOXOJll,fT B o6JiaCT51l{ C YM8HbW8HHblM 

3Hal/eHl,feM "n", T. e. C 60JibWeC! CKOPOCTblO, l/eM, HanPl,fMeP, ocesot'! 

JIYll CBeTa: no3TOMY npu P83Jll,fljl,fl,f JlJll,fH JlBYX CBeTOBblX J!Yl!eC! BP8M51 l,fX 

nPOXO)l(JleHl,f51 MO~T OKa3aTbC51 npaKTl,fl/eCKI,! OJll,fHaKOBb!M.B CBeTOBOJl8 co 

cn,neHl/aTblM ~!3M8HeHl,feM noKa3aTeJI51 npeJIOMJieHl,151 31PleKT Bb!P8BHl,fBa

Hl151 BP8MeHl,f pacnPQCTPaHeHl,f51 He l,fMeeT MeeTa. v!MeHHO CTP8MJJ8H~f8 oc

J1a611Tb }l1,1cnepc1,10HHbl8 31PleKTbl I,! 51B1,fJIOCb OCHOBHblM CTl,fMYJIOM P83BH

Tl,f51 f'Pa}ll,feHTHb!X CBeTOBOJlOB. 

P51Jl noJJe3HblX COOTHOW8H1,!CI MO~T 6b!Tb, noJIYl/eH npl,f l,fCITOJlb30B8Hl,fl,f 

annapaTa JIYll8BO/;f TeOPl,fl,!, npeHe6peraKll{ero KOH8l/HOCTblO JlJll,fHbl BOJ!Hbl 

CBeTa l,f HeJil,fHet'fHblMl,f 31PleKT8Ml,f. 

8,, l/Jt: 

fl KJr. 

~ 

. ""'" . 

~ "'"'· ""> "1/'2 

t 

P1,1c.1 Xon CB8TOBbD{ JIYl!eC! B CTY
neHl/8TOM CB8TOBO}le JlO (1) l,f no-
CJie C 2) 113r1,16a. 

. ~-Tt0 1£1 
ci. -

. . 
. E I - --, --71 ~- ~ 

. r . . 
·.• ... 

a L!..:J..° L.!!L. '6 

P11c. 2 "npocalll,fBaH11e" KaHa.nupve
Moro 1,f3JIYl/eHl151 B 060JIOllKY:aJMO
JleJib JIYl/eBOC! Te0Pl111; 6) MOJlO
B851 CTPYKTYP8 nOJI51 }lJl51 TEo - l,f 
TE1 - MOJl. 

ECJil,f Ha TOP8U cn,neHl/8TOf'O BOJIOKHa ( Puc.1) l,f3 CP8Jlbl C noKa3a

TeJ!eM npeJ10MJJeH1,151 "n" nocn,naeT noTOK 1,f3JIYlleHl,f51, TO corJiacHo 3a

KOHY OTpa)K8Hl,f51-ITP8JIOMJJ8Hl,f51 JlJl51 noB8PXHOCTeC! TOPUa l,f f'PclHl,fUbl "cep-

JlUeBl,fHa-o60JIOl!Ka": 
. /n2 - Q 

NA = sin% = V 1 - n2 (1) 

no 
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3TO np5lMO cJJeJlYeT 113 TOro. l!TO sin lfc /sin (?0 = n 1 In O • a 

sinCJi:'/2 -8o')/sinC12"/2) = n2 I n1 . 
06b14HO 113JJYtJeH11e na.naeT 113 B03.UYXa ( n O = 1). a 3HatJeHl151 n 1 11 n 2 

6JI113KJ,,! JlPYr K JlpYrY. TOrJla 113. ll11CJIOBOli! anePTYPbl noJIYtJaeM: 

NA = sln_y:3~ V2n1,1.n' = n ~- (2) 

rJle ~n =(n1 - n2), a Ll';'.6n /n1 - pa3HOCTb 11 OTHOCl1TeJibH_a51 pa3HOCTb 

noKa3aTeJJet'l npeJJOMJieH1151 cepnueBl1HbI . 11 060JiotJK11. L13ni6 cseTOBona 

nPl1BOJll1T K TOMY, tjTQ yroJJ BCTPBlll1 JJYtJa C rpaH11ueli! pa3,ueJJa "cep

netJHl1K-060JIOllKa" B03pacTaeT C8ot13r> ea Ha Pl1C. D 11 yrJJoBa51-anePTVPa 

YMeHbIUaeTCf!. McnOJib3Y51 TV lKe cxeMY pactJeTa C YtJeTOM r113r1/dc, He -

TPY.UHO 3aMeTl1Tb, tjTQ CHl1lKeH11e lll1CJIOBOli! anePTVPW . .UO 90 % OT CBOero 

nepBoHal/aJibHoro 3HatJeHl151 npa1130Ji!neT np11 paJl11yce 113r116a: 
2 

n i n 1 de 
r113rMJ1H. = 2.5.d -- = 5·dc-- e. 10 -.-

.6 n Ni NA2 (3) 

Tip116Jil1lKBHHOe COOTHOIUeH11e B ( 3) noJiytJeHO np11 n1 ~ 1. 5. 'flp11 TMnl1tJHWX 

de = 50 MKM 11 NA ~ 0, 23 noJiytJaeM r;,13r: M11H- '-"' 1 CM. 

Onpe,ueJieH11e r113r MUH.YCJIOBHo: 3a KPl1TePl1lil np11H51TO NA u3r, ~ O. 9 NA. 
0TMeTl1M TaKlKe. tjTQ (3) onpe,ueJI51eT r1-13r.M11HTOJlbKO 11CXO.UH 113 YCJJOBl151 

113MeHeHl151 anePTYPW; npaKTl1lleCKl1 6oJiee llYBCTBl1T8JlbHb!Ml,I K 113r116y 

MOrYT OKa3aTbC51 ,!ll,!Cnepc110HHbl8 3cWleKTbl. 

TIPl1MeHl1T8JlbHO K rpa,n11eHTHOMY CB8TOBO.UY pactJeTbl no J!Yll8B01i! _Teo

Pl111 .UJI51 MaJIWX yrJIOB naJl8Hl151 nam TpaeKTOPl1ID J!Ylla B s11ne nep11on11-

l18CKOlil !PYHKUHH CB ITPOCTeli!IUeM CJIYtJae Cl1HYC011JlW). ITPH'-18M B o6meM 

CJIYtJae .UJIHHa nepuona 3aBHCl1T OT KOOP.UHHaTbl 11 vrJia na,neHH51 JIYtJa Ha 

TOPBU CB8TOBOJla. EcJIH 3HatJeHH8 n .UOCTaTOtJHO MaJIO, TO npaKTMtJec

Kl1 nPH JIIDOM KOHKPBTHOM 3aKoHe H3MeH8HH51 n = f(r) nepHO.!lbl ,UJI51 

Bcex JIYtJeli! OKa3WBamC51 OJlHHaKOBWMH, T.e. OCYIJl8CTBJI518TC51 YCJIOBH8 

CaMOOOKYCHPQBKJ,,!. 

flYll8Ba51 TeOPl151 no3BOJl518T nPOBeCTH ITOJIYKOJIHtJeCTB8HHYID OU8HKY 11 

M8lKMO.UOBOli! ,u1,1cnepc1,111. l-13 PHC.1 BH.UHO, tjTQ JlJl51 .!lBYXCJIOC!HOro CBeTO

BO.Ua pa3H11ua BpeMeH pacnPOCTpaH8HH51 U8HTPaJibHOro oceBoro JIYtJa M 

JIYtJa C <f = lf'o COCTaBJI51eT: 
2 

.6 n NA L 
2 

6 t9&-0 = -- L = --·- ~ NA L. MKC, (4) 

C 2n1 C 

rne C - CKOPOCTb CBeTa. TiocJienHee paBeHCTBO B (4) noJIYll8HO JlJl51 

n ~ 1. 5; TaKHM o6pa30M, .UJI51 THnl1tJHOro CTYIT8HtJaTOro CB8TOBO,!la C NA 
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~ 0, 2 noJIYtJaeM ,1 lfc,- o IL ~ 40 HCIKM. 

BblPcllt'-BHl,!e C 4) onpeJleJIHeT B8PXHIDID rpaHHUY noCT051HHOli! BPBMeHH 

BOJIHOBO.UHOfi m-1cnepe1,11,1 t'0 (Bcerna 'to< IJ7:'!l'o-O ID. KOHKP8THOe 3Ha

ll8HHe KOTOPOli! 3aBUCHT OT 3aKoHa yrJioBoro pacnpe,ueJieHI-151 HHTeHCHB

HOCTH CBeTa • 

EoJiee neTaJibHYID HHOOPMauuro O 3aKOHOMePHOCT51X pacnPQCTPaHeHH51 

H3JIYlleHH51 B BOJIOKHe naeT BOJIHOBaH '( MO.UOBa51) T80PH51,. 6a3HPYklll.a51C51 

Ha CTPOrOM P8IUeHHI-! CHCTeMbl ypasHeHHfi MaKcBeJJJia. 

AHaJil-!3 tJaCTHWX PBIU8Hl-!li! BOJIHOBOro ypasHeHl-!51 ( BOJIHOBO.UHbD{ MOJl) 

ITOKa3bIBaeT, tjTQ OHi-! onl-!CbIBaIDTCH !PYHKUH51Ml-! MOHOTOHHO Cn8Jlaklll.11Ml-! 

Co6WtJHO 3KCnOH8HUl-!aJibHO) K nep11t!Jep1,111 cepnetJHl-!Ka. HOB TOlKe BPBM51 

He 06pb1Baklll.l-lMl-!C51 Ha rpaH11ue ,, cepnetJHHK-o6oJIOtJKa" C PMC. 2). L1HWMH 

CJIOBaMI-!. HanpasJI,!8Mbl8 MO.Uhl tJaCTl-!llHO npacatJHBamc51 B o60JIOtJKY. 

1-!JIH, rOBOP51 Ha 513b!Ke JIYll8BOli! TeOPl-111, 0Tpall{BHl1e nPOl1CXOJl11T He Ha 

reoMeTPHl!eCKOli! nosepxHOCTl1 Pa3.UeJia. a B HeKOTOPOli! np11nosePXHOC

THOf1 o6JiaCTM C Pl1C. 2a). 

Tip11 pacnPOCTDaHeHl111 Cl1rHaJia no BOJIOKHY ITPOHCXO.UHT era 3aTyxa

H11e. TIPl1l/11HOf1 nOTePb OnTMl/eCKOC! MOIJlHOCTl1 51BJl51KYI'C51 pa3Jil1l/Hb!B B11,!lbl 

norJIOIJl8Hl-!51, a TaKlKe o6YCJIOBJieHHOe l)aCC851HHeM 113MeHeH11e yrJIOBOro 

!)acnpe,ueJieHl151 JIYlleBoro ITOTOKa 11 BbITeKamie B03HHKaklJJ.11X BHeanePTYP

HbIX JIY'-len 1,13 cep,uueBl1Hbl. 

flJI51 KOJ!HlleCTBeHHOfi oueHKH ITOT8Pb npanycKEIH1151 11CnOJib3YeTC51 

Y.!l8JlbHOe 3aTYXaHHe OITTl,!lleCKoro CHrHaJia C 8). n6/KM, 11 onpeneJI51e-

MOe KaK: 

B = 1/L iOlgC P5x /PB6tX ) , 
rne p6)( 11 Ps.,x - MOIJlHOCTM l-!3JIYlleHH51 Ha sxone H BbD{O,Ue cseTOBO,Ua 

.!lJI11HOli! L. KM. 

On11caH11e pa,n11au110HHOro B03JlelilcTBl151 Ha onTMlleCKOe BOJIOKHO BO 

Bcex neTaJIHX CJIOlKHO, Ha6JiroJlaeMble HBJieH11H He BcerJla nonycKam on

H03Hal!HYro l1HTepnpeTau11ro. O.UHaKO HeKOTOPbie 06m11e 3aKOHOMePHOCTl1 

,UJI51 KBapueBbD{ CBeTOBO.UOB Bee lKe MOrYT 6b1Tb COOPMYJII-IPOBaHbI. YcTa

HOBJieHO, l/TO np11 MaJibIX .U03ax, He nPBBbIIUaklJJ.11X 10" PaJl. pa3Jil1l/Hble 

Bl-I.Ubl pa,n11au1111 ( 3JieKTPQHW, nPOTOHW, HelilTPOHbI,o<'..- l/aCTl1Ubl, 0- 11 PeH

TreHOBCKl1e JJY'-11-!) OKa3bIBam Ha CBeTOBO.UW npaKT11tJeCKl1 0.!ll1HaKOBOe 

B03.Uef!CTBl1e.Tip11 CJia6bIX B03.Uef1CTBH51X nonoJIHHTeJibHOe norJIOIJleHl1e Jll1-

HeC!HO 3as11Cl-!T OT .!l03W, a 3aTeM Ha6Jiro,uaeTC51 BWXO.U Ha YllaCTOK HaCb!-

meHl151. HaseneHHOe norJIOIJleH11e COCTOl-!T 113 .UBYX KOMITOHeHT: CTa-

611JibHOli!, coxpaHHklll.eC1c51 npaKT11llecK11 Hascerna. 11 spe1.1eHHor1. 11clle-

3aiaUelil np11 OTlKl-!re 1-!JII-! 11HT8HCl1BHOfl 3aCB8TKe. 
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BTOPA51 rJJABA nocsmueHa oueHKe 3iWeKTIIBHOCTif wcnoJib30BaHWH 

3JieKTPOHHblX ITPWfiOPOB'B 30He nepena4W WHOOPMauww. 

OITTO-

Ha.nw4we OITTW4eCKOR CBH3I.f HBJIHeTCH BaJKHblM CBOC!CTBOM npw6opa I.f 

YCTPOC!CTB8, TaK KaK OHO IT03BOJISieT C03naTb WHOOPM8UWOHHOe ITOJie 

ITPOCTP8HCTBeHHO P83neJI8HHblX, 3JieKTPU48CKW H8CBH38HHblX ueneci wc

T04HWKOB U npweMHWKOB CI.frHa.nOB.3TO K848CTBO 4pe3Bbl48C1HO BaJKHO nJIH 

CI.fCTeM ynpasJieHI.fH I.f KOHTPOJIH 1,!0HHblX 1,!CT04HI.fKOB, pacnoJIOlKE!HHblX Ha 

BbICOKOBOJlbTHOM TePMMHaJie JIWHeRHoro YCKOP!,!TeJIH. 

3Tit CWCTeMbl pa6oTaIOT B YCJIOBWHX KOMnJieKCHOro B03neRCTBl,fH·3JI8K

TPOM8rHWTHblX ITOMeX P83JII.f4HOro POna: 

- BHYTDeHHWX ( HanPWMeP, KOMMYT8UMOHHbie ITOM8Xl,f · l,f ITOMexw. C03nasae

Mble 3iWeKTaMM BblCOKOro H8ITP5llKE!HWH : TJieKIUMR P83P5ln, KOPOHMPQBa

H!,!8, WCKpeHwe l,f T.n.): 

- BH8llll-lWX ( MOD!Hbl8 reH8P8TOPbl TOKOB Bb!COKOC'! 48CT0Tb[, 3JieKTPQMar

H!,!THbn7f WMITYJibC l,fQH!,!31,!PYKIU8rO I.f3JIY48H!,!5l l,f T.n.). 

noKa38HO, 4TO KOMITJieKCHOe B03neRCTBI.f8 3JI8KTPOMarHI.fTHbIX noMex 

Ha Mv!KP03Jl8KTPOHHYIO annaP8TYPY !,!H®PM8U!,!OHHb[X CWCTeM MOlK8T nPW

BeCTII K ITOJIHOA noTepe ee pa6oTOcnoco6HOCTl,f. 

Pa3pa6QT8HO HeCKOJibKO B8PM8HTOB OITT03JI8KTPQHHblX KaHaJIOB nepe

na4M ( OKIB1) UWPPOBOC'f I.f aHa.norosoC! L1l-l(OOPM8Ul,fl,f 1-1a OCHOBe BOJIOKOH

Hb[X CB8TOBOnos. 8 3881,!C!,!MOCTI,f OT cneuw!J!,!Kl,f ITPL1MeHeHI--i5l OKrn1 MOlK8T 

6brrb H8P83'b8MHblM ( TI!na "BOJICTPOH"). T8K l,f P83'b8MHblM, C naCCMBHbl

Mv! I,fJII,f aKTIIBHblMl,f coenMHl,fTeJl5lMl,f C PL1C. 3). 
n,ptlUMll[Ut np,m,11.11t 

-·--·-• /llll§AU . Nll§~ll •-7 t ~/l _____ ._,r 
SB-< /1.4, I >-•sa I >-• · ·:::, · 1· r~,?<171!·· ~------,r 5s 

~

R.. ·I ---- • I•' 1.>-0I 

'
. I I . )-Tll'I 

·I 1· 
C ',I ---- .. ~ 

---f).,.ci,..{ I' . I ~LF!!r >- 6 
,.. VL.;1--H: .. ·,. ---- 1-.~1·. 

~I 
6M01t110\I >-

,,I . ----, 
1

1~·~.>-I·: --~ w I ·L ..J >-v Ljf...l L__ --- I - ______ J 

'L._J AKmu6H.,, ?·- j __ _jl· 
l'Qt/1LNUmG1ll r . 

-·-•--c Hf!_'!fep(/Jellc ·-

PMc.3 CxeMa WHTeP<leRca nJIH o6MeHa naHHbJMl,f MelKnY @BM M nePWIIBPMR

HblM 06opyn0B8HW8M. 

BoJJCTPOHbl COXP8H5!IOT Bee nocTOWHCTBa P83'beMHOro OKIB1 ( Bb[COKYIO 

no1.1eX038DlMDteHHOCTb, Bb[COKY!O CKOPOCTb nepen84!,!), a TaKlK8 WM8IOT 

M8Hblli!,!8 ra6apL1Tbl l,f Macey I.f 6oJiee Bb!COKYIO YCTOC!4L1B0CTb K Bo3neR

CTBL1!0 pa3JJI.f4HblX 3KCITJIY8T8UWOHHblX i!JaKTOPOB ( BJJaJKHOCTb, ITbtJJb, BM6-
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P8UL1I.f I.f nP. ) , 48M P83'b8MHbl8 0Krn1. 3TO CB5!38HO C TeM, 4TO OITTI.f48C

KW8 coenL1HWTeJJI.f B8CbMa 4YBCTBL1TeJibHbl K B03neACTBWIO 3KCITJJY8T8UI.fOH

HblX i!JaKTOPOB. KaK ITOK83b1B88T OU8HK8 3iWeKTWBHOCTI.f ITPMM8H8HMH BOJI

CTPOHOB, npw 60JJblliOA ITPOTHlKE!HHOCTif Jll,fH8RHOro TP8KT8 C 6oJJee 100 M) 

TeXHI.f48CKI.f8 I.f 3KOHOM!,!48CKI.fe npeWMYDt8CTB8 BOJICTPOHOB TePHIOTC5l. 

KP0Me TOro. CJJenYeT Y4WTblB8Tb, 4TO BOJJCTPOH HepeMQHTOITPMroneH. 

0TKa3 JJKfioro 1,!3 3JJ8M8HTOB ( W3JIY48TeJJ5l, OOTOITPI.f8MH!,!Ka 1,fJJI.f BOJIOKOH

HO-OITTI.f48CKOro Ka68JJ5l) 03H8488T OTK83 BCeR JJWHI.fl,f CB5!3I.f. 

Ko3!W)wuweHT nepena4M OKIB1 onpeneJJHeTCH K03!M)wuweHTOM nepena4w 

ero COCTaBHblX 48CTeC! 
s 

Ko= nKj , 
j=i 

rne KO - K03!W)L1Ul,feHT nepena4M OKffi1; Kj- K03!W)wuweHT nepena4M coc

TaBHblX 48CTeC! OITT03Jl8KTPOHHOrO KaHa.na. 

BaJKHeCfllil,fMl,f naJ:)aM8TpaMl,f OKIB1 Ha OCHOBe BOJJOKOHHblX CB8TOBOnos HB

JJ5!IOTC5l nJIWHa JJI,fHl,fI.f L, CKOPOCTb nepena41,f•I.fH(OOPM8UWI.f V np!,! nonYCTII

MOC! B8P05!THOCT!,! IT05!BJJ8Hl,f5l OlliL16KW Pow '. W CTOI.fMOCTb OKnL1 C Y48TOM 

W3rOTOBJI8Hl,fH I.f 3KCITJIY8T8UI.fl,f C . YneJJbH85! CTOWMOCTb_ nepena41,f !,!HlfoP

M8Ul,fl,f, T. e. CTOI.fMOCTb nepena4L1 enL1HL1Ubl I.fHOOPM8Ul,fI.f Ha em1HMUY nJJl,f

Hbl 38 enwHI.fUY speMeHI.f npw nonYCTI.fMOC! B8POHTHOCTI.f ITOHBJJ8HW5l OlliL16-

KI.f, PaBHa: 

Cy.4 = C/LV. 
no swny nepenasaeMoR WH®PMauww P83JJW4fillTC5l uw~POBble w aHa.no

rosble OKn. Uw~POBble OKn OCYD!8CTBJJ5!IOT ITOM8XOYCTOR4L1BYIO nepena4y 

MMITYJJbCHblX nsoW4HblX nocJJenosaTeJJbHOCTeCl UL1~POBblX CI.frHaJIOB.nDw 

P83pa6QTKe CX8M nepenaKIUWX OKOH84Hb!X YCTPOC!CTB Y4WTb!BaJII.fCb CJJe
nYKll{l,f8 TDefiOB8HI.fH: 

- corJJacosaHwe sxonHblX YPDBHeR cwrHa.nos c TI] MMKPOcxeMaMI.f: 

- CTa6MJJbHOCTb pa6oTbl 1,!3JJY48KIUI.fX nwonos npw B03neC1CTBI.fI.f 3KCnJJya-

T8UI.fOHHblX i!JaKTOPOB: 

- 6blcTPOneRCTBI.f8 I.f3JJY48KIUI.fX nwonos npw neRCTBI.fI.f YITP8BJJ5lKIUI.fX 
HaJIOB: 

CI.fr-

- nOBblllJ8HW8 ITOMeXOYCTOC!4I.fBOCTII BxonHblX ueneR nepenaKIUero OKOH84-
Horo YCTPOC!CTBa. 

3KCIT8PI.fM8HTaJ!bHO YCT8HOBJl8HO, 4TO OCHOBHOR ITPI.f4WHOC! c6oes npw 

nepena4e cwrHa.nos JJor. 0 11 JJor .. 1 HBJJ5leTC5l yxon napaMeTPOB pelKI.fMa 

POOOTbl I.f3JJY48KIU8ro m-mna UM~POBOro OKnL1 BCJJencTBwe TeMIT8P8TYPHO

ro pa36poca era BOJibT8MIT8PHOC! xaPaKTePI.fCTI.fKI.f ( BAX) I.f norpellll-lOCTI.f 
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conJJOTl-1BJl8Hl-1f! P831-1CTOP8 HarPl/3Kl-1. BKJIID48HHOro nocnenosaTeJibHO B 

uenb l-13Jil/48KIU8ro nuona. 

11.rrfl H8n8lKHOt'I 38!Ul-1Tbl sxonHbIX uenet'I UHdiJJOBbIX nepenarauux OKOH84-

Hbl}{ 1/CTP()t'ICTB 0~ BH81l1HHX noMex Heo6xon1-1MO HM8Tb nepenaT04HI/ID xa

P8KT8PHCTl1KI/ C. rHCT8P83HCOM. BeJIH4HHa r1-1cTepe3L{ca nom<Ha 6hITb 

60Jiblll8, 48M MaKCHMaJibHaf! noMexa. Ha6nronaeMaf! Ha dioHe CHrl-iaJia: 

floKa3aHo, 4TO onHUM H3CX8MOTeXHH48C!G!X TTI/Tet'I CHl1lK8HHf! BP8M8-

HH 38n8PlKKJ,! BKJIID48HHf! B nepenaT4HK8 0Kffi1 f!BJ!f!8TCf! cnoco6 OODCHJJO

BaHHoro 3ap51na·fiaPbePHot'I eMKOcTU H3Jil/4arauero nuona. 

IlPYrHM cnoco6oM I/M8Hblll8HHf! BP8M8HH 3anePlKKH BKJIID48HHf! CB8TO

nuona f!BJ!fl8TCf! npensapHTeJ!bHblli! 3aPfln 6aPb8PHOt'I 8MKOCTl1 l13Jll/4aiaue

ro nuona Lill no B8Jll14HHbl. 6JIH3KOt'I K noooroBOMY HaTTPf!lK8Hl1ID BKJIID48-

Hl1f! Lill. 
11.rrfl CHCT8M·fi1HlKH8H H naJibH8t'I OTTTl148CKOt'I CBf!3H. l1CTTOJ!b31/8MOH B 

KaHanax I/TTP8BJl8Hl1fl l1 KOHTPOJ!f! Ha BblCOKOBOJ!bTHOM 1/CKOPHTeJie. Heo6-

xon1-1Mbl dioTOf1Pl18MHbl8 1/CTPOt'ICTBa C llll-1POKOf! HHdioPMaUl10HHOt'I noJIOCOJ,! 1-1 

MaJIOf! noPOrOBOt'I MOIUHOCTbro sxonHoro Of1T~l48CKOro Cl1rHaJia. 3TH 1/C

TPOflCTBa noJilKHbl 6b1Tb nocTaT04HO nPOCTbl H HanelKHbl. XaP8KT8Pl1CTI1Kl1 

dioTOnPl18MHb!X 1/CTJJOC!CTB Ha OCHOBe P-i-n dioTOnuona C !llfl) H 6bICTPO

neflcTB11iau1-1x onepaUl10HHblX YCl1Jll1T8JI8f! ( OY) Bf10JIH8 OTBe4aroT 3Tl1M 

TP8fiOBaHl1f!M.L13B8CTHO, 4TO nJifl dJoTOf1Pl18MHb!X 1/CTP()f!CTB BKJIID48Hl18 OY 

no CX8M8 C OTP11UaT8JibHOf! o6P8TH01,1 CBf!3bID ( Roe) f1P8BP8lllaeT ero B 

TP8CHMnenaHCHblt'I Illl1POKOf10JIOCHbWl I/Cl1Jll1T8Jlb ( TI1Y). TaKaf! cxeMa BKJII0-

48HHf! OY HMeeT npeuuymecTBa nepen np11r1-1MH. TaK KaK !llll HarpylKaeT

cf! Ha MaJiblt'I BxonHofl 11MnenaHc I/Cl1Jll1T8Jlf!. 

TTOKa3aHO, 4TO l1Cf10Jlb30BaHl18 TP8HCl1MnenaHcHoro I/CHJ!l1T8Jlf! B Ka-

48CTB8 HarPl/3Kl1 dlown1-1ona npu on11HaKOBOf1 llll-1pOKOnonocHOCTl1 f103B0-

Jlf!8T f10Jll/4HTb swurpbllll B aMnJIHTYne Cl1rHaJia B ( Ku + 1) Pa:3. f1Pl1 3TOM 

B03HHKa8T B03MOlKHOCTb Cl/lil8CTB8HHO I/B8Jll14l1Tb C0f1pOTl1BJl8HHe. non-

KJIID4a8M08 KO sxon11 I/CHJll1T8Jlf!, 4TO cnoco6cTBl/8T I/Jll/41l18HHro 

lll8HHf! CHrHaJilllll/M Ha Bb!Xone I/Cl1JIHT8Jlf!. 

B U11diJJOBbIX Of1T03Jl8KTPOHHbl}{ KaHanax (p1-1c.3) Ha axon 

CTBl/roT c11rHaJibl u1-1diJJOBbIX 1/POBHefl. ·a Ha Bbl}{one dioPMl1Pl/roTCf! 

Bb!e 1/POBHH BbIXOnHbIX curHaJIOB. nonl/CTl1Mb!t'I I/JJOB8Hb 6ecc6ot'IHOt'I 

COOTHO-

B03net'I

Ul1dJJJO

pafio-

Thi PacoHJll1 B8P()f!THOCTb Olll!-1fiKl1 ( YnOBJl8TBOPHT8JlbHb!M C4l1Ta8TCf! 3Ha4e

Hl18 10-9:) _3aBHCHT OT COOTH01118HHf! 1ft, /lws. rne I!t, - TOK dioTOCl1rHaJia 

Ha BbIXone nPOM, COOTB8TCTBI/IaUl1t'I 1/JJOBHID JIO r. 1. Bep0f!THOCTb Ollll1fiKH 

f1Pl1 nepena4e UHdiJJOBOfl 11HdioPMaUl1l1 f1Pl1 P&co.=10-
9• 3adJl1KCHPQBaHHaf! 

3KCf18PHM8HTaJibHO, r1Pl1 COOTHO!ll8Hl1l1 ( 14> /I w9. )min. = 12. 
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B TPEThE~ fAABE onucaHw TeXHonorHf! l13roTOBJieHl1f! H8P83'b8MHWX 1-1 

Pa3'b8MHblX Of1Tl148CK~1X coenl1Hl1T8Jlef1. o6ecne411Baiau1-1x noCTl1lK8Hl1e 38-

naHHblX BblXOnH~IX napaMeTpOB coenl1H8Hl1f! l1 11X xapaKT8Pl1CTl1KH. 

Ha3Ha4eH11e pa3'b8MHWX onm4ecK1-1x coen11H1-1Tenet'I - 06ecne411saTb 

MHOrOKPaTHbl8 coenl1H8HHf! BOJIOKOHHO-Of1Tl148CKHX Ka6ene1,1 ( BOK) nPYr C 

npyroM l1 C Of1T03Jl8KTPOHHblML1 l1 Of1Tl148CKHMH I/CTPOt'ICTB8Ml1 Bone. 
11.rrH annapaTI/Phl. pa60Tarauet:1 Ha 3!llY 6wnu cnpoeKTHPOB8HbI H 113ro-

TOBJieHw CJI8nl/KIUH8 KJiaccw oc onHOBOJIOKOHHbl8 l1 MHOrOBOJIOKOH-

Hbie: "Ka6eJib - Ka68Jib" H "KafieJib - npufiop". 

lll1aMeTP coenHHf!8MblX CB8TOBOnOB onpeneJifl8T KaK P83M8Pbl, TaK H 

KOHCTPI/KUl1ID oc. Cnoco6 BBOna H BblBOna l13Jll/48mlf! TaKlKe onpenenf!eT 

MHOrl1e KOHCTPI/KTl1BHO-T8XHOJIOrl148CKl18 napaM8TPbl oc. Oco□eHHO CJIOlK

HblM f!BJ!f!8TCf! BBOn MaKCHMaJibHOro KOJIH48CTBa CB8TOBOt'I 3H8PrHl1 Bon

Tl148CKI/ID JIHHl1ro. HeKorepeHTHOCTb l13Jll/48Hl1f! l1 ll!HPOKl1i::t yroJI f11/4Ka 

CBeTa COBP8M8HHb!X CBeTOmmnos n03B0Jlf!roT BBOnHTb B OB Bcero 1-2 % 
06me1,1 MOIUHOCTH. 

CoenHH8HH8 OB - neTeKTOP H3Jll/48HH51. H8f1POTIIB. OK83b1B88TCf! 

nPOCTbIM. T8K KdK P83M8Pbl 4YBCTBHT8JlbHOC! nnomanKH dlommmnoB JIH6o 

paBHbl. JIHOO 3Ha4HT8JlbHO f1P8BWlllaroT n~taM8TP cepnueBHHbl BOJIOKHa. a 

n11arpaMMa npueMa dlownuonoB Ill11P8. 48M nuarpaMMa H3JIY48HHf! OB. np11 

coen11HeHHH KOMTTOH8HTOB JllOOb!M MeTOnOM 60Jiblll08 3H848HHe HM88T Ka-

48CTBO TOPU8Bb!X nOB8PXHOCT8C! OB. nonroTOBKa HX K MOHT8lKY COCT8B

Jlf!8T eme onHY C8Pb83HYID npo6JieMI/. 

11.rrfl 38n8JIKH BOK HCf10Jlb30BaJil1Cb HaKOH84Hl1Kl1 UHJIHnPH48CKOt'I dJop

Mbl nBI/X Tl1nopa3M8POB, n1-1aM8TPOM 2.5 MM l1 3.6 MM. L13rn6w B KaHaJie 

r1Pl1 o6pa6oTKe CKPl/rJiflroTCfl. neJiaroTCf! f1J18BHblMl-1. B Hl1X He llOJ!lKHO 

6bITb BblCTl/f10B BO H36elKaH118 f10BP8lKn8HHf! OB np11 MOHT8lK8. HaKOH84H11-

KH Bblf10J!Hf!Jll1Cb 113 l-13HOCOCTOt'IK11X KOPP0301/CTOt'14HBb!X M8TePl1aJIOB ( B 

OCHOBHOM 113 H8C!311Jlb6epa). a TaKlKe H3 XPOMOConePlKalilHX H8PlKaB8KlU11X 

CTaJiet'I. Onoo6oBaHa T8XHOJIOrl1f! 113rOTOBJ18HHf! HaKOH84H11KOB 113 nnacT

MaCCbl. 

TTP8U83110HHbl8 neTaJIH Ha116onee TPYnoeMKl1 B 113rOTOBJl8Hl1H. f103TO-

MI/ KOHCTPI/KU11f! H T8XHOJ!Orl148CKl1C! npouecc 113rOTOBJ18Hl1f! oc noJilKHbl 

pa3pafiaTb1BaTbCf! TaK11M 00Pa30M, 4T06b! KOJll148CTBO f1P8U83HOHHblX ne

TaJieC! 6blJIO HaHM8Hbllll1M. Tpe6oBaHl1f! K T04HOCTl1 C08lll1H8HHf! onpene

Jlf!roTCf!, B OCHOBHOM, B8Jll14l1HOt'I non11CT11Mb!X r10T8Pb C~trHaJia H n11a

M8TPOM cePnUeBHH coenl1Hf!8Mb!X OB. B HaCTOf!lil88 BP8Mf! Hm16onee l1C

f10Jlb31/8Mbl OB C n11aM8TPOM C8PllU8Bl1Hbl 50 MKM C KK125/50). 

. llJifl 6oJiblll11HCTBa C~ICT8M nepena4H HHdioPMaum1 non11CTHMbl8 nOT8Pl1 B 

13 



oc He llOJllKHbl nPeBbllllaTb 1. 5-2. 0 116/KM C PWC. 4). llTO 

l!DnYCTI!MOMY 3KCUeHPWCWTeTY CePl!UeBWH COellWHSleMblX OB 
COOTBeTCTBYeT 

5 - 10 MKM. 

!11cnoJlb30BaHwe ueHTPHPYRlUWX HanPaBJISlklUWX BTYJIOK llJISl oc C Kpyr-. . . . . . - > 

Jlb!Ml,! HaKOHellHWKaMW n03BOJISleT CHW3WTb TPe6oBaHWSl,. K TOllHOCTJ.,f OOJIY-

1.leHWSl H8pYlKHOro llW~eTPa H8KOHellHWKOB J.,f _BHYTPeHHero llW8MeTPa BTY

JIOK. npwMeHeHWeM llOOOJIHWTeJlbHblX 11eT8Jl8Ci llJISl 3aKP80JleHWSl BOJIOKH8 B 

HaKOH84HJ.,fKe Yll8JIOCb YB8JIJ.,fllJ.,fTb llW8MeTP HanP8BJISllOO.{J.,fX K8H8JIO_B llO Be

JIJ.,fllWHbl. He TP86YRlU8Ci W3rOTOBJleHWSl cneUWHCTPYM8HT8.- !,1cnOJlb30B8HWe 
i ' . .. 

CTeKJISlHHbIX MJ.,fKPOK80J.,fJIJISlPOB. YJIY'-lll!88T YCJIOBWSl ll!JIWdJDBKW J.,f , nOJIWPOBKW 

TDPUOB HaKOHellHWKOB nocJJe c6oPKW w ynpomaeT npouecc c6opKw Ka-

6eJ1bHOCi 48CTJ.,f oc. B PSlll8 CJIY48eB MOlKHO J.,fMJ.,ffflPOB8Tb npeue3WOHHOe 

oTBepcffie Heo6xo11wMoro 11waMeTPa llJISl OB. coCTblKOBaB POJIWKW onpe11e--,

J1eHHoro llWaMeTPa. HW}t(8 npwae11eHbl OCHOBHbie KOHCTPYKTHBHO-TeXHOJIOrW-

48CKl,18 P8lll8HWSl H8CTaHll8PTHblX oc. B KOTOPblX OB .corJT8CYIOTC.H M8X8Hl,1-

48CKW. 

P83P8fiOT8H npoCTOCi 1,1 H8ll8lKH~ "aKTUBHbICi" P83'b8MHbIC! C08llHHH-

TeJlb C noCTOSlHHbIM OOTHll8CKl,!M KOHTaKTOM. BbinOJ!H8HbICI Ha 6a3e, cy6MW

Hl,18TlOPHOrO 3Jl8KTPUll8CKOro KOaKCHaJTbHOro D83'b8M8 TLma "LEMO". CTb!-, 

KY8Mbl8 C OB onTU_l!8CKl18 KOMITOHeHTbl lOCTl1DYIOTCSl B npouecce 

BOJJC no MUHHMYMY noTepb a JTWHUl-1 w. 38TeM. dlUKCUPYIOTCSl. 

MOH;r'8lK8 

nD~I 3TOM 

nOTeDW. BHOCWMbl8 Of1Tl1l!8CKUM KOHTaKTOM.- He npeabllli8IOT 2 116. pa3'b8M

H08 C08llWH8Hl,18 C 3Jl8KTPOHHblM 06paMJ18HU8M BOJJC o6ecnel!MB88TCSl 

3Jl8KTDl-1l!8CKWMl-1 BbIBOll8MM pa3'b8Ma. 

Pa3pa60TaHbl YHl-1B8DC8JlbHbl8 lOCfflDY8Mb[8 C08llWHl-1TeJll-1 "Ka6eJlb -

np1-16op". CTb1KYKIUl-18C.H.l!aCTl-1.C08,llWHJ.,fTeJISl lOCTl1PYIOTCSl B npouecce MOH-' 

TalKa 80JJC no MHHUMYMY_nOTeDb B Jll-1HUl-1 CB.H3l-1. np1-1 3TOM M8TOlle CTbl

KOBKl-1 flOTePW, BHOCl-1Mbl8 C08lll-1HUTeJl8M, MOrYT fib!Tb YM8Hbll!8Hbl llO 

YDOBHSl MeHee 1 116. 

Pa3pa60TaHbl MHO rOKOHTaKTHbl8 onT11ll8CKWe COelll-1HHTeJll,1 ,, Ka6eJTb 

np1-16op". W3rOTOBJl8HHbl8 no nDl-1HUWITY M8TDl-1U. MexaHMl!8CKa.H OCHOBa 

np~16opa COCTOWT l-13 llBYX MaTPl-1U - nJTaCT11H C TOl!HO BbinOJTH8HbIMl-1 OT

BePCTl1SlMJ.,f llJ!Sl OB W onT11'-l8CKWX KOMnOH8HTOB.0ITTl1l!8CKl-1e KOMnOH8HTbl. 

COBMemaJOTCSl C flOMOll!blO ll!Tl-1dlTOB l-1 Cf18Ul-18JlbHbIX rpe6eHOK. OnT11l!8CKl-18 

noTePl-1 He npeabllllalOT C 0. 8 - L 8) 116 Ha KOHT8KT. 

lI.nsi f10Bbllll8HWSl 3d¢eKTl1BHOCTl1 BBOll8-BbIBOll8 OITTl1l!8CKOro J.,f3J!Yl!8-

Hl-1Sl B BOJIOKOHHO-onTl-1l!8CKJ.,fCi CBeTOBOll npel!J!OlK8HO l-1Cf10Jlb30B8Tb M~IK

PDJ!WH3bl, c(,fJopMJ.,fpoBaHHbl8 Ha TOPU8 y4acTK8 CB8TOBOlla C YM8Hbll!eHHbIM 

,!!MaMeTPDM o60J!Ol!K~I. CorJ1aCYRlUl-18 3JleM8HTbI· YB8JIJ.,fl!l-1Jll-1 3d¢eKTIIBHOCTb 

BBOll8-BblBOlla: OT Jla:38P8 - llO 70 % J.,f llO 20 % OT CB8TOllWOlla (p1-1c.5). 
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B YETBEPTO~ fJJABE np11seneH pac4eT 3HepreT114ecKOro 6anaHca 

BOJJC.naHw xaPB.KTePl1CTI1K1,! np11eMo-neoonaIC0111x MonyneA 11 TeneMeTP11-

4ecKUx Cl1CT8M KOHTPDnH 11 ynpasneHl1H 110H~WMU 11CT04Hl1KaMU. 

Monym, npUeMo-nepenmm11R, 11cnono3Y8MWfl B COCTaBe annapaTYDbl 

BOJIC, pa6oT8IOO.leA Ha 3~Y. 06ecne411saeT nepe~a4y c11rHanos ynpasne

Hl1H 110HHbIM 11CTO'-IHl1KOM 11n11 c11rHaJIOB Ten8M8TDl111 C noMOIUbIO BOnOKOH

HO-OITTI148CKoro Ka6enH CBOK).OCHOBHWe T8XH1148CK1,!8 xapaKTePl1CTl1KU 

TI!ITOBWX MonyneA BOJIC, nDl1BeJ]eHW B Ta6n11ue L 
np11 npoeKTl1DOB8Hl111 OITT03neKTPDHHOro MOJJYnH -06bl4HO ITPl1XOJJl1TCH 

napannenoHo peruaTo nse 3Bna411.nepsoo 38KnI04aeTCH B pa3pa60TKe 

CXeM KOM611H8Ul10HHOA .ITO.rl1KU. nepeJ]aT411K8 11 ITDl18MHl1Ka, He06XOJ]l1MWX 

n1160 nnH nepeKOJJl1POBKI,i' 11HtroPMcUU111, n1160 ';_ . JJnH, B3811MOJ]eACTBl1H C 

c11rHanaM11 OT BH81UHl1X YCTDOACTB.nPYrBH 3Bn848 3aKnI04aeTCH B 

3HepreTI148CKOM pac4eTe n11HeAHoro TDaKTa BOJIC 11 CBH3aHa C npeo6pa-

30B8Hl1HMl1 "TOK - OOTOHW" B nepenaT411Ke 11 "dlOTOHbl --: TOK" B np11eM

Hl1Ke. TTp11 3TOM Heo6XOJ]l1MO BOOD8Tb napaM8TDbl KOMnOH8HTOB BOJIC Ta

Kl1M o6pa30M, 4T06W nOTePl1 B onTl148CKOM TDaKTe He npeBblllla.Jll1 

3HepreTI148CKoro pecypca n11mm 11 coxpaHHnaci TPe6ye1.1asi nocTO

B8PHOCTb nepeJ]8411 11HOOPM8U1111. 

Heo6XOJJl1MOe 6b!CTPOJJ8t'!CTBl18 BOJIC 3aBl1Cl1T OT Tpe6yeMoro ofrceMa 

nepenasaeMOJ.'.'1 l1HdlOPMau1111 C TP86YeMBH CKOPDCTb nepeJ]a411 611T/ c) 11 KO

na B nHHHH. Ka48CTBO np11eMa UHd>POBb!X c11rHanoB xaPBKT8Pl13Y8TCH Be

PDHTHOCTbIO Ollll16KU. Ha OCHOB8Hl111 3BnaHHOA B8PDHTHOCTH Oilll16KH Bbl-

4HCnHeTCH OTHOilleHHe c11rHaJI-Il1YM.fpadJ!,!K 3TOA 38BHCHMOCTl1 ITP8JJCTaB

neH Ha PHC. 6. EcnH OTHOilleH11e c11rHaJI-Il1YM nP8BbllllaeT 10 • TO B8PDHT

HOCTb Oilll16KH MOlKHO Bbl4HCnHTb no np116nHlKeHHOA OOPMY.118 : 

P - 0 4 C / )-(/f! -(/2{Cjtu) 
Olli - , C Ill e . 

Ha PHC.7 np1,1seneHa 38BHCl1MOCTb Heo6XOJ]l1MOA senl14HHW OITTl148C

KOA MOIUHOCTl1 OT 3aJ]aHHOJ.'.'1 CKOPOCTI! nepena~11 JJnH lfioTOnpueMHWX yc

TPDACTB Ha OOTOJJHOJ]X 11 naBl1HHWX 00TOJ]l10J]ax np11 B8POHTHOCTI1 Oilll16-
KH 10-g. 

CxeMa o6pa6oTKH s npueMHOM YCTPDACTBe UHd>POBOJ.'.'1 BOJIC ITP8JJCTaB

nHeT co6oA noporosoe YCTPDACTBO c OITTl1MaJlbHO BbJ6paHHb!M noporoM, a 

IlIYM B n11HeAHOM TP8KT8 BOJIC onpenenHeTCH K848CTBOM npenyc11n11TenH. 

TTOK838HO, 4TO nnH C03J]8Hl1H MHOrOKBHa.JlbHbrn U11d>POBbrn noMeX038Ill11-

IU8HWX CBeTOBOJ]HWX Cl1CT8M co CTPDl1TenbHOA nn11H0"1100 + 1000 M 11 

6onee, uenecoo6l)a3HO 11cnono30BaH11e KOJJa "MaH4ecwp".Ha p11c.8 np11-

seneHa n11arPBMMa nnH onpeneneH11H B03MOlKHoro paccTOHHl1H 11 o6wMa 
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TeXHIJ'<!CKU! XC!pal<ITlepucmuKu 
npu!Mo -nepeoo,ow.ew MO~YAA 

U!AY~CITet\b 

.11,\UHCI 00/IHW UW'l?HUA, MKM 

Mow,HOcmb uM. 66aa. 6 l>oK,BT , 
!l>omoouoa 
4'J6cm~um. (!X>monpul!MHUHQ ,ST 
Ckopocmb o5MeHCI, M6ur/c,we OOl\ee 
Cmpouml!llbHClA ~ 80K,M,He 6011ee 
Koeq:iqiuuueHm alllllYx. BOK,A6,tie 5Mee 
Hanp~ Ucm04t<uKOO num. MO?!Y,.ed, B 
CoecuHeHue Moa'l/\tU C BOK 
PalMew,eHUe ~ Kaccemax l<AMAK 
l<oHcmpYK1J.UR 
flompe6AAeMaR MOWJ!OCmb, Br 
JluanaaoH paOCNUX mlMnepamYP. •c 
fa6apumHbl! pa3Nepbl, MM 
Macca,Kr 

p.nciAl..v.101Jiwi;ii' 
I I I 0,95 I 0,95 I 0,&5 

I 6-1tr61 1o•S I 10·4 

:<l>A156l<1>4znl <1>.am 
I 10•6 I 10"1 I 5·1Q•1 
I I I 
I 1 1 1 I 10(10) 

I 150 I 500 11000 

l 20 l 20 I 10 
I '!5 1t6;+s I 110·+5 

I Jas'iiMJoe ' 
I I 2M I 
I I I 
I gcmpau&atMaA 

I ! 0.6 l I -10 ••• +,so I 
1 1'ceo•ss•11> 1 
I I 0,3 1 I L __ _L. __ j ___ J 

Ta6~11ua 1. Xal)aKTep11cTUK11 np11eMOneoon8Jall.11x MonvneR BOJIC. 

Pa_x111t11,AOH 
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·40 

-50 1-

~ 
1'l 
~ 

to·S 

,., 
~ to·IO 

~ 
~ 
~ 
"> ,o·IS 

,.__20,.__~4~0--o{l~-5'~"1}-C..-,'/IU,-

~,flf fQ 11,6 fOQ Y,K!ullf/& 
Pl1C. 6 CBH3b B8J)OHTHOCTH OllIM6KU 

C OTHOilleHl18M c11rHan-IlIYM 

P11c.7 3aBl1Cl1MOCTb He06XOJJl1MOA 
Benl1411HW onTU48CKOA MOIU
HOCTI! OT CKOPOCT11 nepe
,[18411 11HOOPM8Ul111. 
( KoMnOHeHTbl, 11cnonb3Y8MWe 
B npenyc11n11wne iloTOnp11-
eMH11KoB BOJIC : ITT 11 6T -
nonesoA 11 611nonHPHW~ Tl)aH-
311CTOPbl COOTB8TCTB8HHO: 
©n 11 JI©n - OOTOJJl10J] 11 na -
B11HHW~ OOTOJJl10Jl COOTBeTCT
BeHHO.) 

Puc.8 nuarpaMMa nnH onpeneneH11H B03MOlKHoro 
pacCTOHHl1H 11 o6wMa l1HOOPMam111, nepe
nasaeMo~ no Ka6enHM Bone. 
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11HOOPMaIU111. nepeJlaBaeMOC! no Ka6eJI5!M a!JJJC •. 

TTPl1BOJll1TCH on11caH11e 19-T11· KaHaJibHOtl ·cwcTeMbl BOJJC co 

Te.llbHOt'I JlJil1HOC! 630 ·M •. · ocHoBaHHot'I Ha BpeMeHHO_":f .. YflJIOTHemm 

Bbl}{ c11rHaJIOB C , np1,1MeHeH11eM MaHt.JeCTepCKOro . KOJla. CUCTeMa 

CTPOl1-

U11dJPO-

11C-

nOJib3YeTC5! JlJl5! nepeJla411 Cl1rHaJIOB YnP8BJieH115! l,IOHHb!M 11CTOl.fHl1KOM. 8 
npeJlJIOlKeHHOC! c11cTeMe BOJJC c ueJioIO · ('ioBbIUJeH11H · rroMeX038UJHll.leHHOCTH l . -~ • .•. 

peaJil130B8H MeTOJl noBTOPHOC! nE:1peJlat.J11 UHOOPMau1,111. KOTOPb!t'! KOMneHCH-

pyeT KaK B03MOlKHb!e c601,1 B Pp60Te 3JieKTPOHHb!X 6JIOKOB Cl1CTeMbl, TaK 

11 n0Mex11. HaBOJll1Mble'. a· BOK ·a HMnYJioCKbIX paJl11au110HHblX noJIHX. 

CBeTOBOJlHblt'I nocJieJlOBaTeJioHbIC! ac11HXPOHHb!t'! KaHaJI cBH311 C CflAKC) 

npeJlHa3HatmH JlJl51 o6MeHa 16-Tvt P83P5!JlHb!M11 CJIOBEIMvl. ' npeo6pa3yeMb!MH 

113 naP8JIJieJioHo ro KOJla · B nocJieJloaa~JibHb!t'!. 11 Hao'6o~T CB 3aa1,1c11-

MOCTv1 OT HaCTP8BJl8Hl151 ·. 06MeHa). CflAKC BblnOJIH8H B B11Jl8 "naccHBHoro" H 

"aKTl1BHoro". BbICTOJI51KIUero KoMaHJlbI c uar11cTpaJ11,1 KAMAK. MOJlYJieC!. C11c

TeMa 113 .OBYX MO.OYJiet'I CJIY)l{vlT. .OJI>I . opraH113auu11. CB5!31,1 "y.oaJI8HHbll'! 

Kpec-IT - 3BM". a TaKJKe "3BM - 3BM". CflAKC pa3pa60TaH .OJI>I nepeJlat.J1,1 

c11rHaJIOB TeJl8M8TPUH 110HHoro l,!CTOl.fHvlKa. 

ABTOMaTvt311POBaHHa>1 'c1,1c'l'eMa Yf1P8BJiemrn l,j KOHTPOJI>I 110HHOro HC-

TOt.fHl,!Ka "KpuoH - C" pe_J1113oaaHa Ha 6a3e TT3BM.. cosMecTHMOC1 IBM 

PC/XT 11 .OBYX - "aKTl1BHoro" 1,1 "naccHBHoro" KpeCfTOB KAMAK. pacnoJI

lKeHHbIX COOTBeTCTB8HHO Ha CT)/JlbTe JJY-20 11 Ha BblCOKOBOJlbTHOM TePMvl

HaJie (700 KB) l,IH)l{8KT0pa YCKOPHTeJl>I (p1,1c.9a).TTJ'.X)rP8MMHoe· o6ecne

t.JeHl,l8 KOMnbIOTeP8. B3a11Mo.oeC!cTBY!atlero c "aKTvtBHb!M'' KP8C!TOM Ha 

11Y-:-20. Han11caHo Ha H3bIKe flACKAJlb. 

0CHOBH$! oco6eHHOCTb dJYHKUl10Hl1POB8Hl15! Cl1C_TeMbl KOHTPOJI5! 110Hl138-

TOP8 cocT011T B TOM, l.fTO onp0c .oaTl.fHKOB. PcicnoJio)l{8HHblX. no.o BbICOKo.:.. 

BOJlbTHb!M nOTeHUL18JIOM ITPQl,!3B0.011TC51 perUCTPUPYKIUet'I annabaTYPOC! 

KAMAK. Da60TB.lail8C! no )1{8CTKO 38,oaHHOMY· aJif'OPUTMY 1,1 6e3 Yl.faCT!,15! 

msM. sa11.ov HeKp11Tul.fHocTI1 cucTeMbl KOHTPOJ151. ·K olircTPO.oec-ic'I'a1110 u a 

ueJIHX ynpomeHl,15! dJYHKU110Hl1POBaHU5! pa6o-ra C annaDaTYPOC! KAMAK B8-

.oeTC51 B nparpaMMHOM pe)l{l,IM8, 3a.oeP)l{8HHbie 11MnYJibCbl nepe,oaIOTC51 Ha 

"noTeHUl,!aJI" C noMO!llb!O 19-;-Tv! )(aHaJJbHOC! BOJJC. Of1£1CaHHOC! Bbllll8. 0.0Hl1M 

113 3a,oep~HQIX 11MnYJiocoa·11H11u1111pyeTc51 u11KJI onp0ca 15-Tvt raJI0BaH11-

4ecK11 P83B5l3aHHb_lX .oaTt.Jl1KOB ;Cl1CTeMbl KOHTPOJ151 110Hl13aTopa. U11KJI BKJIIO

t.JaeT B ce651,0U11WPOBKY KalfUlOro 1,13 naP8M8TPOB 11 nepeJlal.fY 11X Cl1CTe

MOC! CflAKC Ha ny.rrbT YITP8BJI8Hl151 JJY-20. illBM Cl.fl1TbIBaeT 15 CJIOB OT 

.oaTl.fl1KOB_K0HTpOJ151.3aT8M 5 CJIOB. C0.08P)l(8UJl1X 11HOOPM8UHIO O BDeM8Hax 

3a,oep)l{Kl,f'TatfM8J'.X)B.Cl.f11TaHHa51 11HOOpMaUH5! nPl1B0Jll1TC5! K W11311l.f8CKl1M 

P83MePHOCT51M 11 OT06P8)1{aeTC51 Ha 3KP8H8 UB8..THOro .!lHCf1Jie51 C Pl1C. 96) .' 
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PHc. 9 a .· 1993 . ro.o. . 
· Pa31.1:emeH11e 06opy,00Bai-l11H 11 KP8t'ITOB 

KAMAK C Cl1CTeMaM11 ' ynpaaJieHl15i I,! KOHTPOJ15! 
110HHOro 11CTOl.fHl1Ka "KP110H - C" Ha- BIB T8P-
Ml1HaJie Jll1H8t'!HOro YCKOPl1TeJl5! JJY-20: ' . 
1 - KDeC!T KAMAK c Cl1CTeMaM!1 BOJJC, KOHTPO~ 
Jl5! 11 YnP,aBJieHH51;, 2.- KDet'IT KAMAK-c ,Cl1CTe
MaM!1 3,1IeKTPOHHOr,O o6DaMJieHl151 11CT0'-1Hl1Ka ' 
( JJl1U8Bbl8. CTO~Hbl 38.KPb!Tbl .. ITPOTl1BOCTPWM8P
Hb!ML1 KPbllllK8Ml,1; J.:.. KDet'IT c BIB 6JIOKaMl1 nw
T8Hl151:4 - BaKYYM8TP; 5 ~ KPl10f'8HHb!C! 110Hl1-
3aTOP "Kp110H ..,. c11: '6 - OOP11HlK8KTOP ·JlY-'-20.; 

· CJJEBA - 8BTOMa'rn311POB8HHa51 Cl1CT8Ma' 
ynpasJieHJ.m 11 KOHTPOJl51 110HHOf'O L1CTO'-IHl1Ka' 
"!{_p_!!OH - C" Ha ITYJlbT8 YfIP8BJl8Hl151 JlY - 20; 
BHVl3Y - "KaP'rnHKa" Ha uaeTHOl,f n11cnJJee, · 
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Puc.96ABTOMan13UPDBaHHruJ MO~VJibHruJ CUCTeMa.vnP8BJieHM5l I,j 

JISI UOHHoro UCT04HUKa KpJ,!QH - C. 

BbICOKOBOJibTHb!R TePMMHa.Jl. 

CucwMa vnpasnemrn: , 
BOM - BOJIOKOHHO-OnTM4eCIGIA MVJibTUnJieKcop: 
BYH - 6JIOIG1 ynpasJiemrn UHJKeKTOPoM: 
5YO')EP - VCTPORCTBO KOHTPOJISI nPoXOlKJleHHSI curHa.JIOB:. 
CuCTeMa KOHTPOJISI: 
flCK - llaTtlUIGI CUCTeMbl KOHTPOJISI: 
KOIITP - VCTPORCTBo KOH'IlX>JISI curHanos na'I'llUKOB: 
YrP - VCTPORCTBa raJibBaHH4eCKOR P83BSl31G!: · 
Mil - MVJibTMnJieKcop: 

KOHTPO-

Al.In - aHanoro-tU®PDsoR npeo6pa3osaTeJio: · 
CIJAKC - CBe'IOBOl!Hb!R noCJienosaTeJibHb!R acUHXPDHHb!R JCaHa.JI CBS13U: 
CePBHCHble CJ,!CTeMbl: . 
11{ - TeJieKaMepa "MaTPuua": 
YflB - VCTPOACTBo nepenaqu auheocurHanos: 
BO')H - CHCTeMa CB5l3U "BOJlCodlc>H": .· 
fil' - llHHaMM49CKruJ roJIOBKa: M - MMKPoiloH: 
nvJioT ynpasneHHSI U KOH'Il)OJISI HOHHOrO HCT04HUKa: 

BOM - BOJIOKOHHo-onm4eCIGIR MVJibTUnJieKcop: 
YflB - VCTPORCTBO npueMa sunecurHa.JIOB Ha TeJieMOHUTOP C 1M): 
TAVIM - MHOPOKaHa.JlbHb!R TaAMep: 
CYET - nsou4Hb18 c4eT4ulGI: 
CIJAKC - cseTOBOl!Hb!R noc~~~Q~aTeJioHb!R aCJ,!HXPDHHb!R·JCaHaJI CB5l3H: 
KK - KOHTPOJIJiep KpeRTa KAMAK: 
TlK - nepeoHaJibHb!R KOMnblOTeP. 
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8 ruITOL'! fJIABE Om!CaHbl cepBl,ICHble· OCTT03JieKTPOHHble CHCTeMbl 1,1 VCTPOt'I-. . . . . . 

cTBa: - CBeTOBOllHble CJ,!CTeMbl TeJieBH3J,!OHHOA TeJieMeTPHH, OCHOBaHHble 

Ha 1,1cnoJib3osa1-m1,1 MOI1VJif!Ui11,1 no HHTeHcusiiocTH: - nvnJie~cHb1e 1,1 c1,1M

nJieKcHb1e CBeTOBOllHbJe CHCTeMbl llJI5l nepenaim P8ll8B0t'! l,IHdJoPMau1,11,1; 

CB8TOBOllHbit'! aKVCTJ,!48CKJ,!t'! naTllJ,!K - onTOdJoH: - _lll,ICKpeTHblt'! BOJIOKOH-

Ho~onTJ,!48CKJ,!t'f naT4J,!K H3M8PJ,!TeJib VPDBH5l KPJ,!OreHHOt'! lKHllKOC-
. ' . 

TH.0TlleJibHV~ o6JiacTb HeKorepeHTHot'! OCTT03JI8KTPOHJ,!KH ITP8 llCTaBJI5llOT 

3HaKOCJ,!HTe31,1py1rume. J,!HJIJ,!KaTOPbl · 1,1. nai-IeJIJ,! KOJIJieKTHBHoro. CTOJib30BaHJ,!5l, 
' ' o6ecnellHBaJaUl,le HOBbJe diVHKmlOHa.JlbHble 1,1 ceips1,1cHii1e B03MOlKHOCTH HS 

VCKOPJ,!TeJie 3aP5llKeHHblX llaCTI!U. 

CBeTOBOllHble CJ,!CTeMbl CB5l3H llJl5l nepena4IA TeJI8BJ,!3MOHHOt'! HHOODM8-

UHH Ha BhlCOKOBOJibTHblX 3JI8KTPOl,PH3J,!48CKJ,IX VCTaHOBKaX ( 30')Y) HC

ITOJ!b3VIOTC5l llJlf! llUCTaHUJ,!OHHoro.Ha5JIIOll8HH5l Ha 3KPaHe T8JI8BH3HOHHO

ro MOHHTODa qepH0~6eJioro·1,1JIH use;Horo J,!306Pa>Ke~J,!f! np1,1 nposeneHJ,!J,I 

HaV4HO-TeXHHll8CKHX 3Kcnepl,IM8HTOB 1,1 HeKOHTaKTHblX U3M8P~H;!t'! TeJl8Bl,1-

31,10HHblMU M8TOllaMU. 

CYllleCTB8HHO YCKOP~!Tb 11 vnerneBUTb pa3pa60TKY CB8TOBOllHOrO KaHa

Jia CB5l311 llJl5l neP8ll8lll1 B11ll80Cl1rH8JIOB B03MOlKHO, eCJIH not'!Tl1 no nYTH 

C03llaHH5I aHaJiorosoi:i BOJIC C 11CnOJib30BaHH8M MOJlYJIJ'!UHH no 11HT8HC11B

HOCTH C MvD. TaK11e c11cTeMliI nerneBJie, lleM u11dlposb1e. npome conp>1ra~ 

Cf! C 06billHb!MJ,! 
0

TP8KT8Ml1 nepena41,1 aHaJIOf'OBblX 3Jl8KTPH48CKUX curHa

JIOB, TaK KaK He TPe6yIOT BKJIIOll8Hl,1J'! B KaHa.JI CB5l3J,! Alm 1,1 UAn -

npeo6p83oBaTeJiet'!. 

nPL1B0llHTC~ on1,1caH1,1e CJ,!CTeM TeJI8BL13L10HHO~ TeJieMeTDWH, 113rOTOB-

JieHHhlX Ha 6a3e 1,1cnOJib30BaHJ,!5l npoMliilll.JleHHO~ T8JI8B1,13J,!OHHOt'! YCT8HOB

IGI C ITIY) "' 6JIOKOB BOJIC. OCYllleCTBJI5lraJIJ,!X nepencillY B1,1JI80CL1rHa.JIOB B 

aHanoroBOM BUlle C BhlCOKOBOJibTHOro TePMJ,!Ha.Jla Ha nYJibT ynpasJieHJ,151 

VCKOPUTeJI8M.McnoJib30BaH1,1e TeJI8B1,13l,10HHOt'! TeJieMeTPJ,11,1 llJl5l perHCTP~ 

UJ,!J,! UMnYJibCHblX npdueccos. nPOJ,!CXOllffiUJ,!X B noncuCTeMax UOHHoro J,!C

T04HUKa Ha BblCOKOBOJibTHOM TeDMUHaJie J,!MeeT P5lll npeUMY!ll8CTB: . 

D pean1,13yeTC~ nep-enaqa c1,1rnaJI0B s lllJ,!POKOM qacTOTHOM n1,1ana30He; 

T.K. ucnoJib3YeMblt'! OCUU~JiorpadJ J,!MeeT noJIOCV nponYCKaHW5l 5 Mfu: 

2) nOBbllllaeTCJ'! T04HOCTb 1,13MepeHl15l, T.K. Ha TeJieMOHWTODe onepa

TOpa J,!3MeDeHwe npOl,13B0llHTCJ'! no BUllWMOt'! MacrnTa6Hot'! ceTKe OCUHJI-:

JiorpadJa: 

3) noBbllll8eTC5l noMeXOYCTOt'f4J,!BOCTb KaHa.Jia CB5l3J,!, T. K. C'beM L1H-

dJopMau1,11,1, 6Jiaronap~ 11cnOJib30BaHUIO OCUUJIJIOrpadla C "naM5lTblO". 

npol,ICXOJIJ,!T B nay3e MelKllY MO!UHb!MU pa6ollHMH J,1MnYJibCaM11 J,!OHHoro J,!C

TOlJHJ,!Ka: 

21 



4) o6ecne4HBaeTCH Heo6xonwMrut annapaT!-lrut rw6KOCTb.flpocTrut 3a

MeHa OCUWJJJJOrpad)a C8-17 Ha WHTeP!le~c CTP8JJ04Hb!X npu6opoa. nOllKJJI0-

48HHblX K COOTB8TCTBYICIUWM naT4WK8M, no3BOJJ518T OCYll.l8CTB~ITb TeJJ8BW-

3WOHHblli1 KOHTPOJJb OCHOBHblX M8llJl8HHO W3M8HHICIUHXCH napaMeTPOB WOHHO~ 

ro WCT04HHK8. 

8 P51ll8 CJJY4aeB Yll06HO COBMell.l8Tb C noMOll.lbD 3JJ8KTPQHHOro 

TaTOpa Ha 3KpaHe MOHWTOpa W306P8JKeHWH. nOJJY48HHhle OT llBYX 

KOMMY

P83Hb!X 

TeJJeKaMep. YCTaHOBJJ8HHblX Ha BhlCOKOBOJJbTl-lOM TePMWHaJJe YCKOPWTeJJH 

C pwc.10 ) w nepenasaTb swneocwrHaJJ Ha nYJJbT JJY-20 C PHc.11). 

Ha pwc.12 nPWBOllWTCH CTPYKTYPHrut cxeMa YCTPO~CTBa tlloPMWPOBEIHWH 

TeJJ8BH3WOHHOro W36P8JKeHWH Ha 3KP8He OCUWJJJJOrpad)a OSA. 
TaKWM o6pa30M. pa3pa60TaHHW8 CWCTeMhl Ha OCHOBe 80]C. MOlKI-10 YC

nelllHO npwMeHHTb llJIH pemeHWH pa3JJW4Hb!X HaY4HblX 38lla4 w. B nePBYD 

048P8llb. llJIH C03llaHWH CWCTeM TeJl8BW3WOHHO~ T8Jl8M8TPHH Ha BhlCOKO

BOJJbTHblX 31J)Y. pa6oTaICIUWX B panwauwoHHblX YCJIOBWHX.Pa3pemaICIUrut cno

co6HOCTb CWCTeMbl C wcnoJJb30BaHW8M TeJl8KaM8Phl "MaTPHUa" COOTB8T

CTBY8T 150 - 200 TeJJ8BW3WOHHhlM JJWHWHM no rOPW30HT8JJH w B8PTWK8JJW 

npw OCBen.teHHOCTW 4 JJK. 

60JJbll.lOe BHHM8HW8 B TeXWKe CP8llCTB OT06P8JKeHW51 HHtlloPMauww Yll8-

JJ518TCH C03JlaHHD nepcneKTWBHblX WHtlloPMaUWOHHblX CWCTeM; B TOM 4WCJJe 

- Ha OCHOBe MHOrOCTP04HblX CBeTOBblX Ta6JJO KOJJJJeKTHBHOro noJJb30Ba

HW51. o6ecne4WB8ICIUWX OT06J)a)t'~Hwe TeKCTOBO~ HHtlloPM8UWH, rne CBeTO

BOA TeKCT llBWJKeTC51 nJJaBHO W HenpepwsHo. a HaJJW4We BCTP08HHO~ KJJa

BWaTYPbl WJJW OTll8JJbHOro nYJJbTa n03BOJJ51DT YnPOCTWTb ynpaBJJeHwe. 

i1HtlloPM8UWOHHrut CWCTeMa "CTPOKa - 640" nP8llH83Ha4eHa llJIH Bhl)la-

4W onepaTWBHOA WHtlloPMauww Ha WHllWKauWOHHYD naHeJJb KOJJJJeKTWBHOro 

noJJb30BaHW51 (pwc.13).0Ha COll8Pl{{l,fT 6JJOK ynpasJJeHW51, naHeJJb WHJlWKa

uww C WD c YCTPO~CTBOM TeMnepaTYpHoro pel{{l,fMa C .lTD w seHTWJJJJHUWW 

CB). 6JJOK nWTaHW51 C6n).6JJOK YnP8BJJ8HW51 (pwc.14) WMeeT )lBa pell(l,fMa 

pa6oTbl:a) 3arPY3Kw: 6) WHJlWKauWW WHtlloPMauww. 8 pel{{l,fMe 3arPY3KW 

WHtlloPMauww Da6oTam: ny JlbT onepaTOpa (nm. 1.11v11fipaTOp ( Illil)). onepa

TWBHOe 3anOMWHaICIUee YCTPO~CTBO C03Y). cxeMa ynpasJJeHW51 (CY) wan

P8CH~ perWCTP 03Y CAP 03Y). C no WHtlloPM8UWH 48P83 Illil) nocTYnaeT B 

nOP51llK8 ee nOJJY48HW51. B P8l{{l,fM8 WHJlWKauWW WHtlloPMaum1 KPOM8 03Y. CY 
w AP 03Y pafioTam: nocTOHHHoe 3anOMWH8ICIUee YCTPO~CTBO C n3Y). ero 

anpecHblli1 perwcTP CAP IBY). perwcmw cnswra C PC). reHeP8TOP TaKTO

swx WMnYJJbCOB (fTL1) w naHeJJb WHJlWK8UWH CL1ll). IBY DafioTaeT KaK re

H8P8TOP 3H8KOB: BXOJlH851 WHtlloPM8UW51 nocTynaeT W3 03Y W AP IBY. Bbl

XOJlH851 - nepem1Cb!B88TCH B PC w cnswraeTC51 C PWC. 15). 
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Pwc.10 CTDYKTYPHast cxeMa 
J:)a3M8ll.l8HW51 o60PYllOBEIHHH Ha 
BhlCOKOBOJJbTHOM TePMHHaJJ8 
C no BTOPOMY sapwaHTY) C 
wcnoJJb30BaHW8M llBYX TeJle
KaMSP~ 

Pwc. 11 PerwcTpamrn noKa-
3aHH~ CTl)eJl04HblX npw6DPOB 
W TT8P8M8TPOB MMilYJlbCHblX 
CMrHaJJOB OllHOBP8M8HHO -
- P83YJJbTaT P800Tbl 
KOMMYT8TOP8 BMll80CHrHaJJOB. 

Pwc. 12 CTPYKTYPHrut cxeMa . YCTPOCiCTBa tlloPMHPDB8Hl,f51 ' TeJJ8BW3HOHHOro 
l,!306P8JKeHHR (YIJ)TL1) .Ha 3KP8H8, 0CUMJIJIOf'P8dla: 'CC·:- ·ceJJeKTOP CHHXPD
CMec1,1: Y - YCMRHTeJJb: KC - KallPOB~ ceJJeKTOP: BP - reHepaTOp aep
TWKaJJbHO~. P83B8PTKU: 001 - OCUHJJJJOrpadJ; cnpaaa - T8JJ881,!3WOHHOe 
M306DaJKeHl,!8 Ha 3KP8He OCUMJJJJOrpadJa ( r1PHM8PHO. 100 - 150 CTPOK). 
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Puc. 13 CTPYKTYPHast cxeMa i-fHlll()PMautiOHHOA CMCT8Mbl "CTPQKa-640". 

Puc.14 
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TTY.llbT YITPclBJJ8Hl,1,51 (cJJesa): cxeMa BKJJI048Hl151 3.ll8MeHTa 
i-1H.llMKaUMM Ha TMP8TPOHe MTX-90 C cnpasa). 

Puc. 15 BHeWHMA Bl-1.ll MHlll()PMatl.MOHHOA CMCT8Mbl "CTpoKa-640". 
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8 lliEC1D~ fJ!ABE OITWCaHW 6eCITPClBO.llHW8 KaHaJJW CB513W Ha 3.ll8KTPO~i-13W-

48CKMK ycTaHosKax: CBY - TeJJeMeTPMt:iecKa51 cwcwMa TC-6 .OJJH M3Mepe

HM51 6-TM ITapa1,1eTPQB OOPMHlK8KTOP8 ITPClTOHOB JJMH8t:1HOro YCKOPWT8.ll51 

JlY-9. a TaJOKe O,llHa l-13 T8H.ll8HUMA P83Bl1Tl151 OITTl148CKOt:1 CB513l1 Ha Bbl

COKOBO.llbTHWK YCKOPMTe.llbHWK YCTaHOBKax - aTMOC~PHas! CB513b. 

8 TC-6 ~!CITO.llb3Y8TC51 P8.lll10KaHaJJ CB513l1 B .ouana30H8 3 CM, ITPWMe-

H8Hl18 KOTOPQro 06YCJIOBJI8HO P51.ll0M nP8MMYll.l8CTB: 1) . .owana30H P8CITO

J!OlK8H B o6JiacTM t:iaCTOT, Haxo.051mwxcH ·ab1we CITeKTPa t:iacTOT ocHOBHWK 

ITPClMbIWJieHHWK ITDMex C KPGMe MCKPClBbIX): 2) HanpasJieHHOe i-13.llYt:ieHMe 

.uaeT ·so3MOlKHOCTb ITPW H83Hat:il-1Te
0

.llbHOt:i MOlUHOCTl-1 nepe.oaTt:iMKa ( nOP51.ll

Ka HeCKOJibKMX MBT) .oocTW~HYTb xopowvro noMexovcTOA~wsocTb KaHaJia 

CBf!3M: 3) MCnOJib30BaHl18 B Ka48CTBe ITepe.oaTt:iMKa OTl)a)KaTe.llbHOro 

K.llv!CTPQHa .OMana30Ha 3 CM .oaeT B03MOlKHOCTb nPMM8H51Tb KaK aMITJI~!TY .ll

HW8, TaK l1 t:iaCTOTHb!8 M8TO.llb! MO.llYJI51Ultm, 4TO 3Ha41-1Te.llbHO paCWl1Pfl8T 

803MOlKHOCTl-1 C~!TeMbr: 4) aITITapaTypa .01-1ana30Ha' 3 CM KOMnB.K.THa, n~c

Ta. Hane)t{Ha 1-1 XOPClWO OC808Ha B nPDMb[ll!Jl8HHOM nPDM3B0.llCTB8, 4TO 
r 

naeT B03MOlKHOCTb MCnOJJb30Bci.Tb CT8HJ18PTHbl8 Y3Jlbl; 5) np1-1MeH8Hl18 

ni1ana30Ha 3 CM fl03BOJI518T pa3pa60T8Tb .lllHPDKOnOJJOCHYIO CHCTeMY C ne

penat:ief-1 6oJJbllloro o6wMa ~!HOOPMaUHH. 

8 CHCT8M8 nPHM8H518TCf! KO)lHPQBamie HHOOPMaUv1v1 l13M8PHT8JlbHb[l{ Ka

HaJIOB no cnoco6y AWvl - Bl/IM c nocJienYIOlllHM npeo6pa3osaHv1eM B 4HCJio

soA necf!TH4Hblfi Kon H BP8M8HHblM pa3,ll8.ll8HH8M KaHaJJOB. llJI51 IT8P8Jla4M 

MHCIIOPMaUHl-1 no Bl1.ll80KaHaJJY ~1cnOJib3Y8TC51 4aCTOTHa51 MOJ1YJI51Ul151 Hecy

ll.l8t'! t:iaCTOTb[ P8.llMOKaHaJJa. 

OnbITHWt:1 sapwaHT TC-6 6bW YCTaHOBJieH )lJlfl MCnbITaHH51 B pa604MX 

YCJIOBM51X Ha· Bb!COKOBOJJbTHOfi KOJJOHH8 OOPMHlKeKTQpa ITPClTOHOB. flepe

.OaKIUa51 t:iaCTb C PHC.16) pacnoJJaraJJaCb non KOH.OYKTOPClM KOJJOHHb!, 

ITPl18MHa51 (pwc. 17) .c. y ee OCHOBaHl-151. 6JIOKM )18ll!v!~P8Ul1l1 M UH~PDBOJ::1 

HH.llMKaUMH 6bWM P83M8ll.l8HW Ha nYJJbTe ynpasJJeHl-151 JlY-9.CB513b M8lKJ1Y 

ITPl18MHUKOM l1 6JJOKOM ,,ll8111M~P8UWH OCYll.l8CTBJJf!JJaCb no KOB.K.CHaJJbHOMY 

Ka6eJIIO JlJJWHOA 70 M.~3M8P51.lll1Cb CJl8JlYKllll18 ITapaMeTPbl OOPMHlKeKTOpa: 

1) HanP51lK8Hl18 reHepaTOpa 'aBTOHOMHOro nHTaHMf! Bb!COKOBOJJbTHOl1 KO

JJOHHb! - 220 B; 2) TOK (-v8 A) HaKaJJa KaTO.oa HCT04HHKa ITPDTOHOB: 3) 

HanP51lK8HHe OOKYCMPYKIUero 3JJ8KTPGJ1a (8 ~ 10) KB: 4)TOK 0,1 7 0,2 A 
3Jl8KTPQMarHHTa J;1CT04HHKa.llJJ51 KOHTPDJJ51 norpell!HOCTI!, BHOCHMOl1 TC-6. 

no fl51TOMY KaHaJJy nepe.oasaJJOCb 3TaJJOHHOe HaflPf!lK8HH8 10 B noCTOf!H

HOro TOKa. no Bl1,ll80KaHaJJY nPDl13B0,lll1Jll1Cb H3Mepem1e orv16aKIUeA HM

ITYJJbca TOKa .ovrw MCT04HHKa nPDTOHOB. 

Pa.ouoTeXHH48CKMM cpe)lCTBaM nepenat:iH HHOOPM8Ul1!,1 Ha Bb!COKO-
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BOJ!bTI-lblX 3JI8KTPOID!,13!,148CIG1X YCTaHOBK.aX ( 3(l)Y) np1,1cy11t U8Jiblt'! P5lJl He

JlOCTaTKOB. f JiaBHWe 1,13 H!,1X CJl8JlYKIU!,18: 

- H!,13K~IR YPQB8Hb CTOM8X038!U1,111t8HHOCT!,1 OT CTP!,1M8PQB. npo6oes B YCKO

P5lKIU8A C!,1CTeM8 1,1 P83P5lJlHOA KaMepe !,1QHHOro !,1CT04H!,1Ka: 

- 3Ha4!,1TeJlbHa5l Macca o60PYJlOBaH!,15l W ra6ap1,1w aHTeHH P8Jl!,10CT8P8JlaT-

4!,1K8 1,1 np1,1eMH1,1Ka: 

- BWCOKa5l CT0!,1MOCTb paJl!,103JI8KTPOHHOlll annapaTYPW CS'-1-KaHaJia CB5l3!,1. 

S OTJI!,141,18 OT SO]e 8TMOCID8PHW8 OCTT03JI8KTPOHHW8 KaHaJIW nepena41,1 

!,1HIDOPM8U!,1!,1 C A03Km1) He TP86YIOT npoKJI8JlKl1 Ka6eJI5l. no CP8BH8Hl,,fl0 C 

CaHfflMeTPOBOR paJl!,1QCB5l3bIO YCTPOACTBa onffl48CKOR CB5l31,,f MOrYT l,,fM8Tb 

HaMHOro M8HbllM8 P83M8PW l,,f3JIY48KIU8R 1,1 npueMHOA anePTYP 

C "aHTeHH"). 0TCIOJl8 - CYllt8CTB8HHblt'! BWl,,frPb!W B ra6ap!,1TI-!bD{ l,,f B8COBblX 

noK83aTeJI5lX. CseTOBOR JIY4 3Ha4!,1TeJ!bHO YlK8 P8Jl!,10JIY48. IDOH pacce5lH

HOro 1,,f3JIY48Hl,,f5l HaMHoro CJia6ee illoHa paJll,,fOBOJIH. QTpa31,,fBIJMXC5l OT 

npeJlM8TOB. 4TO npenonpeJleJI5l8T 60JibWYIO CKPWTHOCTb nepeJl841,,f I,1HIDOP

M8Ul,,fl,,f B OCTT!,148CKOM nuana30H8 BOJIH.S K848CTBe reHeP8TOPOB OCTT!,148C

KOro 1,,f3JIY48H!,15l MOrYT 6bITb l,,fCCTOJib30BaHb! MOlltHb!e HeKOrepeHTHWe 1,,f3JIY-

4aKIU1,1e 111,10Jlbl. 

Ha p1,1c.18 CTPUB8Jl8Hbl sap1,1aHTbl opraH1,13auu1,1 nepena4l1 l,,fHIDOPM8U!,1!,1 1,1 

ynpaBJI5lKIUl,,fX curHaJIOB B CWCTeMe ynpaBJI8Hl,,f5l 1,1 KOHTPQJI5l l,,fQHHblM l,,fC

T04Hl,,fKOM, YCTaHOBJieHHOM Ha Bb!COKOBOJ!bTI-IOM TePM!,1HaJie Jll,,fH8C!HOro YC

KOPl,,fTeJI5l. Op1,1 UCCTOJ!b30B8H!,11,,f AOJKnL1 OCTTU48CK1,1e MOJlYJil,,f C !,13JIY4aTe

JieM l,,f YCTPOIIICTBOM ero MOJlYJI5lU!,11,,f, a TaKJKe IDOTOCTPU8MHOe YCTPOACTBO 

C Jl8MOJlYJI5lTOPQM MOrYT pacnoJiaraTbC5l BHe KP8111TOB KAMAK. HOB npe

Jl8Jl8X CTP5lMOA B!,1Jll,,fMQCTl,,f C Hanp1,1Mep, Ha OJlHOA l,,f3 6eTOHHblX CTeH B no-' 

Mellt8H!,1!,1 JI!,1H8AHOro YCKOPl,,fTeJl5l ]Y-20).KoHCTPYKT!,1BHO A03Km1 MOlK8T 

6b!Tb BWCTOJIHeH B B!,1Jl8 BWHOCHblX npweMo-nepenaKIUUX MOJlYJieA. 3aKP8n

JI8HHblX Ha KP8RTe C noMOlltblO KPOHnrreAHOB. 06ecne41,1s8Kll{l,,fX Heo6XOJl!,1-

MYIO HanpasJieHHOCTb l,,f IDUKC8U!,1IO CTOJ!OlK8H!,15l.P83M811ta5l nepeJlaT4!,1K, HY~

HO CTOMHl,,fTb 06 048Hb Y3KOA 111,1arpaMM8 HanP8BJI8HHOCffl ero 1,,f3JIY48Hl,,f5l: 

- Y38JI KP8CTJI8Hl,,f5l JlOJilK8H no3BOJI5lTb T04HYIO HaBOJlKY nepeJl8T4!,1Ka l,,f 

lK8CTKYIO ero i!J1,1Kcau1,110.Mo~o BOCCTOJ!b30BaTbC5l, HanP!,1M8P. W8PHUPHOA 

roJIOBKOR OT illoTOannapaTa l,,fJll,,f Kl1HOK8M8Pbl, 3aKpenl,,fB ee Ha PY4K8 

KP8RTa !,1JI!,1 JlPYrOM YJl06HOM M8CTe. 

Op1,1 1,1cnoJib30BaHuu KOM6UHUPOBaHHoro onffl4ecKOro KaHaJia C KOK) 

OCTTl,,f48CIG18 roJIOBKW 6. npeJlCTaBJI5lKIUl,,f8 co6ort OCTffl48CIG18 Cl,,fCTeMW C 

YCTPORCTBaMl,1 IOCfflPQBKU, B IDOKYCe KOTOPblX H8XOJl5lTC5l TOPUW BOJIOKOH

HO-OCTffl48CKl1X Ka6eJieR 4. pacnOJIOlK8HHbl8 BHe KP8RTOB KAMAK 2 l,,f 3. 

I.1:3Jiy4aTeJI!,1, YCTPORCTB8 UX MOJlYJI5lUU!,1, IDOTOCTP!,18MH!,1Kl,,f l,,f Jl8MOJlYJI5l-
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TDPW CMOHfflPOBaHW B KacceTax KP8RTCis.DaHH85l IDYHKl.(l,,fOHaJibHa5l cxeMa 

P83M811t8HM5l 060PYJlOBfilll,,f5l UM88T P5lJl JlOCTOUHCTB: 

-·o6ecne41,,fB88TC5l BWC0Ka5l raJibBaHM48CKa5l P83BSl3K8 (TaK KaK CYIU8C

TBY8T B03JlYWHblt'! CTPOMe~TOK C BWCOKUM nP06UBHhlM HanP5llK8Hl,,f8M): 

- l,,fMe8TCH B03MO~OCTb pacnoJiaraTb oriTl148CKl,,f8 roJIOBKl,,f B YJl06HOM 

JlJI~ IOCfflPQBKl,,f MeCTe Ha BWCOKOBOJ!bTHOM TePMUHaJie Jll,,fH8RHOro YCKOP!,1~ 

TeJI5l (TaK KaK OTTffl48CKUe roitosKU' 6· He "nPUB5l38Hbt'~ K annapaTYpe 2 
1,1 33JieKTPU4eCKUMU Ka6eJI5lMU, JlJIMHa KOTOPbD< orpaHu4eHa 3JieKTPU4ec

KUMU TP86osaHU5lMU u cTeneHbIO noMexo3aruumeHHOCffl ucnoJib3YeMOR 3Jie

MeHTHOR 683w): 

- UCnOJib3Y8TC5l npueMonepeJlaKil.{851 annapaTYpa SOfle B KOHCTPYKfflB8 

CTaHJlaDT8 KAMAI{~ l,,fM8KIUa5l fflriOBble onffl48CKUe C08Jll,,fHl,,fTeJil,,f. 

emYKTYPHru! cxeMa onTM48CKOA' roJIOBKl,,f noK83aHa Ha p~c.19. 0nffl-

48CK85l rOJIOBKEI TTP8JlH83Ha~eHa nJISl YCTaHOBKl,,f BblXOJlHOro TOPU8 BOJIO

KOHHO-OTTffl48CKOro Ka6eJISl B doKYCe 06'beKfflBa.MexaH1,14ecKaSI 4acTb 

KOK cocTOuT U3 IOCfflPOB04Horo YCTPORcTBa. KDTOPOe CJIY~T JlJI5l o6ec

ne4eHU5l B381,,fMHOA OPU8HT8U!,11,,f B CTPOCTPaHCTBe (HaueJII,1Bfilll,,f5!) nepe.ua10-

11teR l,,f npueMHOA rOJIOBOK C noMOlltblO MUKPOM8TP8HHOro noBOPOTI-IOro YC

TPOACTBa. nJiaTIDOPMW JlJI5l YCTaHOBKU u KpenJieHUSl. 

S 38B!,1Cl,,fMOCffl OT YCJIOBl,,fllf 3KCTTJIY8T8U!,11,,f !,10HHOro !,1CT04Hl,,fKa. pac

noJIOlK8Hl,,fSl KP8ATOB C annapaTypoR Ha BblCOKOBOJibTHOC! TTJI8TIDOPM8 MO

lK8T l,,f3M8H5lTbCSl l,,f JlJl!,1H8 OCTTl,,f48CKl,,fX KafieJieA KaK y nepBoro. TaK l,,f Y 

BTOPorO KOMnJI8KT8 KOK.Op1,1 3TOM CTaHOBMTC5l B~b!M OTTP8Jl8Jl8HUe B8-

Jil,,f41,,fHW Heo6XOJll,,fMOro 3Hepreffl48CKOro noTeHUl,,falia Cl,,fCTeMbl CB5l31,,f, KO

TOPblt'! 38JlaeTCH cooTBeTCTBYtalll,IM sbl6oPOM onffl4ecKUx 3JieMeH'I'OB KOK. 

KoH!lll1rYP8Ul,,fSl ceffl A03Km1 BHYTPM CTPQl,,f3B0JlCTBeHHblX TTOM8llt8Hl,,frf YC

KOPl,,fTeJlbHOro KOMnJieKca COCTOl,,fT l,,f3 pe!llJieKTOPoB l,,f . np1,1eMonepenaT41,,f

KOB. Pe!llJieKTOP YCTaHaBJil,,fBaeTC5l Ha noTOJIKe KOMH8TW.0H MOlK8T l,,fC

nOJib30BaTbC5l H8CKOJ!bKl,,fM!,1 npueMo~nepenaT41,,fK8Ml,,f, pacnOJIOlK8HHWMl,,f Y 

CBOl,,fX .TePMUH8JIOB.Ha puc.20 noK83aHa B03MO~a5l KOHIDUrYP8Ul,,f5l ce

TU.Pe!llJieKTOP l,,f npueMonepenaT41,,fK l,,fMeIOT !,11{-1,,f3JIY48TeJil,,f l1 OCTffl48CKUe 

CTPl,,f8MHl,,fKl,,f JlJISl o6ecne48Hl,,fSl JlBYXCTOPoHHeR CBSl31,,f. P83HOHanP8BJI8HHbte 

~l,,fH!,11,,f CB5l3J,f (CH!,13Y BB8PX l,,f CB8PXY BHl,,f3) pOOOTaIOT Ha P83Hb!X Hecy

lltl,,fl{ 4aCTOT8X JlJl5l OTC8WBaHU5l C06CTB8HHOrO O'I'D8l!(8HHOrO CUrHaJI8.]0-

K8JlbHa5l CeTb o6P83Y8TC5l nYTeM COE!Jll,,fH8Hl,,f5l H8CKOJibKl,,fl{ pe!llJieKTOPoB 

KOaKCI,,faJibHblM KafieJieM. A03Krn1 l,,fCTTOJ!b3Y8T CX8MY C TTP5lMOR B!,1Jll,,fMQCTbIO 

P81DJI8KTOpa. 

S pe!llJieKTOP8X l,,f HaCTOJ!bHblX npueMonepeJl8T41,,fKax l,,fCTTOJib3YIOTCSl 0Jl

HOfflCTHW8 6JIOKU MK-CB8TOJll,,f0JlOB. CB8TOJll,,f0Jlbl, YCTaHOBJI8HHW8 B P81DJIE!K-
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rope. .!laJOT [ill,IPQIGIA mf40K 1,13JIY4eHLH1. H8npaBJieHHblf1 BHJ.13 C-=:' 120 ° ) . B 

HaeTOJibHOM np1,1eMonepenaT4!-lK8 eBeTO.!l!-lO.!lbl eHa6lK8Hbl Jl!-lH3aMJ.1, troKYe!-l-

PYlllUJ.1M!-l L1K-l-l3JIY4eH!-le Ha peilJ.rreKTOpe ( TeJieeHblf! Yf'OJI 

nyqKa ~1(f). !IloTOnp1,1eMH!-lKOM 1,13JIY4eH!-l51 B peilJ.rreKTOP8 

pacXOlK.!leH!-l51 

eJIYll(l,fT troTO-

.!ll-lO.!l e 60JiblliOA eBeT04YBCTB!-lT8JlbHOt:! noBePXHOeTbro .!lJI51 np1,1eMa C!-lf'Ha

JIOB e pa3Hb!X HanpasJieH!-lA. HacTOJ!bHbl8 np1,1eMHl-lK!-l L1K-!-l3JIY4eH!-l51 , eHa6-

lK8Hbl Jl~!H3aMJ.1 tllpeHeJI51. IToeJie.!lH!-le troKYCl-lPYIDT L1K-l-l3JIY4eHL1e. 1-l.!lYIDee OT 

peilJ.rreKTOpa, o6ecne4J.1B8IOT HanpasJieHHOeTb np1,1eMa, noBblllia51 3diteKTJ.1B

HOeTb pa6oTbl troTO.!lJ.10.!la B npv1eMHJ.1K8 L1HtroPMauJ.1J.1.TaKa51 KOHCTPYKUJ.151 

HaeTOJ!bHOf'O KOMnJ!eKTa A03Krn1 o6eene4J.1BaeT 38!UJ.1TY naHHblX OT v1eKa

lK8HL1t:!, n03BOJ!HeT nepeKJiro4aTbeH Ha .!lPYf'YID L1HtroPMaUL10HHYID CJ.1e'I'8MY 

HaseneHJ.1eM Ha COOTBeTCTBYIClllJ.1A peilJ.rreKTOP, L13 yeTaHOBJ!eHHblX B KOM

HaTe.Peill.rreKTOP J.13JIY4aeT npJ.1HHTOe coo6meHJ.1e, a TaKlK8 nepenaeT ef'o 

no KOaKCJ.1aJibHOMY Ka6eJIID Ha .!lPYf'!-le peilJ.rreKTOPbl, KOTOPble, B esoro 

oqepenb, L13JIY4aIDT ev1f'HaJI Ha see np1,1eMonepenaT4!-llGI, paenoJio~eHHble 

non H!-lM!-l. CKOPQCTb nepena41,1 .!!aHHblX MOlK8T noeTJ.1f'aTb ~ 1 M6uT/ e. noc

KOJ!bKY YBeJIU4eHue paccTOHHL1H YXY.!lIDaeT OTHOIDeHue CUf'HaJIIIDYM, 3K

cnePUM8HTaJibHO YCTaHOBJ!eHo MaKCv!MaJibHOe paccTOHHHe M8lKllY npll!eMO

nepe.naT411IKOM ~! pedJ.neKTOPQM, npll! KOTOPQM B8PQHTHOCTb ornu6Kll! He 

npeBbirnaeT - 1□-g. OHO cocTaBJIH8T 25 M. ' 

KoHe4HO, onucaHHb!Cl sap~!&HT nOCTP()8HIIIH A03Kffi1 He J!Hlli8H H8.llOC-

TaTKOB. 0nTH48CKaH JIUHl,151 CBH31,1 MOlK8T 6bITb pa3opsaHa ofrbeKTOM, Ha-

PYIDL1BlliJ.1M npm,wro BH.llll!MOCTb MelKllY npll!eMHll!KaMH 1,1 

TaK Ha3b!Ba8Mbl8 OlliJ.16~1 6JIOKUPQBaHll!H. npoue.nypa 

orn~160K MOlK8T 6b!Tb perneHa KaK npof'paMMHblMl,1, 

cpe.neTBaM!-l. HanPIIIMeP, naKeT .llaHHblX nepe.naeTCH 

noBTOP8HL1eM KalKllb18 10 MC). 

nepe.naT4~tKaM!-l. 3TO 

1,1cnpasJ1eHIA51 TaK!-lX 

TaK v1 annapaTHblM!-l 

H8CKOJ!bKO pa3 (c 

0nT03JleKTPQHHbl8 KaHaJibl nepe.na41,1 J.1HtroPMauuu C 03Kffi1) noJIY4UJll,1 

Ha11I60J1blliee Pa3BUTL1e B pacnpe.neJieHHblX UHtroPMaUUOHHO - Bbl4UCJll,1-

T8JlbHblX CeTHX u Ha Bb!COKOBOJ!bTHblX YCKOPl-l'I'8JIHX C oco6eHHO BOJIOKOH

HO - onTJ.148CK!-le KaHaJibl nepe.na41,1). ITP!-lMeHeH!-le B onT03Jl8KTPQHHblX 

KaHaJiax CB8TOBO.ll0B Pa3JIL14HOC1 ~1,13!-l48CKOA np1,1P()Jlbl (BOJIOKOHHblX, B03-

.llYIDHblX 1,1 .llP.) onpe.neJIH8T Bee MHOf'oo6pa31,1e TJ.1nOB 03Kffi1 .llJIH 1-lHtroP-

MaUv!OHHblX C!-lCT8M Ha BblCOKOBOJ!bTHblX 3Jl8KTPQ~l,13!,148CK!AX YCTaHOBKax. 

nP!-l48M KalK.!lblt:I 1,13 HIAX !-lMeeT CBO!-l oco6eHHOCTIA 

mecTBa 1,1 He.llOCTaTK!-l.Pa3JIH4aHCb M8lK.!lY co6oci, 

nPIAM8H8HUH, 

OHU 

UM8IDT MHOf'O o6mef'O, 4TO no3B0JIH8T Hat:!T!-l OnTJ.1MaJibHbie 

B TOlK8 

o6mue 

npev!MY-

BP8MH 

perne-

HIAH C T04K!-l 3P8HIAH ux annapaTHot:!, CX8MOT8XHU48CKOA IA C~!CT8MOT8X

HIA4eeKOA peaJIIA3auuu. 
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Pl-le. 16 1967 f'OJl. 

Ha BIB TePMl-lHaJie JIY-9 YeTa

HOBJ!eHbl 6JIOIGI T8Jl8MeTP!-l4ee

KOv! Cv!e'I'eMbl TC-6: 1 - 6JIOK 

n!-lTaHUH: 2 - llll1~paTQp; 3 -
CB4-nepe.naT4v1K !-lHtroPMau1,1u. 

Puc.17 YcTaHOBKa CBY - npIAeMHUKa TeJieMeTPIA4ecKOt:i wHtroPMauv111I 

y OCHOBaHl,151 BIB KOJIOHHbl. Cnpasa - 6JIOIGI Ulll~POBOA WH.llUKaUWL1 Ha 

nYJibT8 ynpasJieHWH Jlv!Het:!Hb!M yeKOPWTeJieM. 
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Puc.20 KoH~wrvDauUH ce'I'!II AOKffi1 DJIH _pa6oquK noMemeHwA. 
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3 A K JI IO 4 E H L1 E 

8 38K.Jll048HU~ OTMe4aeTCH. 4TO rJI8BHhlM WTOrOM nuccePT&lUU HB

JIHeTCH HOBOe pemeHwe KPVnHOA HaV4HOA npo6JieMhl - npo6new 3JI8KTPD

MarHMTHOA COBMeCTIIIMOCTIII.L1CKnl04UTb B03D8ACTBUe Ha KaHaJihl CBH3U 

MOmHhlK J,j MHTeHCUBHhlK panuoqacTOTHhlK noMeK. conposoJKJiaKIUUK pa6oTV 

tloPWHlKeKTOpa JIUHeAHoro YCKOPUTeJIH J,j CUCTeM nWTaHUH UOHHOro UCT04-

HUKa OK83aJIOCb B03MOlKHhlM TOJlbKO npu cvmecTBeHHOM pa3H8C8HUU cneK

TPDB cwrHaJIOB HOCUTeJIH WHtloPM&lUU J,j B03MYmaKIUero B93neACTBUH. 

8 HaCTOHmee BP8MH nepcneKTIIIBHhlM u. nOlKaJIYA. enwHcTBeHHb!M Han

P8BJI8HU8M B C03DaHUU CKOPDCTHhlK U BhlCOKOH8n8lKHbl}{ KaHaJIOB YnPaBJie

HMH U KOHTPQJIH UOHHhlK UCT04HUKOB, YCTaHOBJ18HHhlK Ha BhlCOKO

BOJlbTHOM TePMUHaJie JIUHeAHoro YCKOPUTeJIH, HBJIH8TCH ucnOJib30BaHUe 

"3JI8KTPQrepMe'I'!ll4HhlK" BOJIOKOHHO-On'I'!1148CKUK JIUHMA - U KaHaJIOB aT

MOC~PHOA CBH3U.3TO ICBPDWHaJibHhlA nYTb pemeHWH npo6JieMhl 3Jl8KTPD

MarHWTHOA COBMeCTIIIMOCTIII.TaKUM 06pa30M. on'I'lll48CKaH CBH3b Ha BhlCO

ICOBOJlbTHhlK YCKOPUT8JIHH 06ycJ18BJIUBaeT Ka48CTB8HHhlA CIC840K B TeHHU

Ke nepenaqu wHtloPMauuu. 

OCHOBHblE PE3YJlbTAThl 8HaJIUTlll48CKUH. H8Y4HO-T8HHM48CKUH M _Havq

HO-MeTODU48CKUK UCCJI8DOB8HMA 8BTOpa tloPMYJIWPYIOTCH Baune BhlBODOB, 

npusonwMhlK HwlKe: 

1.BnePBhle s DJIH KOHTPQJIH u ynpaaJieHWH UHlKeKTOPoM JIMHeAHoro YCKO

PWTeJIH JIY-9M pa3pa60TaHhl U BH8DP8Hhl: 

a) TeJl8MeTPU48CKrut CUCTeMa TC-6. C ucnoJib30B8HM8M 3-x CaHTIIIM8TPD

BOro DanUOKaHana DJIH KOHTPDJIH napa.\!eTPQB UOHHoro UCT04HUKa 'I'!llna 

nvonJI83MaTDOH. pacnoJIOlKeHHoro Has/a TePMJ,jHaJie: 

6) "3aKPhlTb!A OITTlll48CKUA KaHan" DJIH nepenaqu UMTTVJibCOB CUHHPQHU3a

UMU. 

2.BnePBhle B OL1Sl11 npenJIOlKeHhl, C03DaHhl U BH8DP8Hhl onT03Jl8KTPQHHhle 

KOMTTJieKChl cpencTB CBH3U Ha 6a3e BOJIC DJIH KPMOreHHhlK UC!04HUKOB 

"KPL10H-1" (1981 r.) u "nOJISlPL1C" (1982 r. ). o6ecne4wsmue noJIY4e

HMe YCICOP8HHhlK ITY4KOB Ha BhlKOne JIY-20: 

a) "KPL10H-1" - Hnep vrnepona cc12) u HeoHa CNe22 ): 

6) "nOJISlPL1C" - noJIHPU30B8HHhlK neATPQHOB. 
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3.BnePBb18 H8 BWCOKOBOJlbTHOM YCKOPJ;fTeJJe DJlfl 8BTOM8TI138UJ;fJ;f CJJOlKHblX 

CJ;fCTeM ynpasJJeHJ;ffl H KOHTPOJlfl J;fQHHOro J;fCT04HJ;fK8, pa6oT8KIUJ;fX Ha oc

HOBe CB8TOBODHWX K8HMOB 1,!HdJoPM8UMOHHOro 061.ieHa. MCnOJJb30B8Ha 

fBBM. COBM8CTI1M~ C 18'1 PC/XT. 

4_pa3pa60T8Ha w BHenpeHa lfil1PoKOnoJJocH~ BOJIC DJJH nepena4w TeJJes1,1-

31,10HHoro H306P8}1{8HJ;ffl C BWCOKOC! P83P8W8KIUefl cnoco6HOCTbIO.Ha 683e 

lfil1PoKOnOJJOCHOC! BOJIC M OCUMJJJJOrpad)a C "naMHTblO" BnePBble P88nl-130-

BaH 8HMoroBWCI TeJl8Bl-13MOHHWfl perMCTP8TOP ODHOKP8THblX 3JleKTPM4eC

KMX npauecCOB, npaHCXODS!lllUX B_J;fOHHOM MCT04HHKe, YCT8HOBJJeHHOM .Ha 

BblCOKOBOJlbTHO M TePMMH8n8. 

5.C noMOIUblO MHOrOK8H8nbHWX BOJIC J;f 8BTOM8TI13MPQB8HHOC! CMCTeMW yn

PaBJJeHMfl M KOHTPQJlfl, KOTO~ flBJlfl8TCfl COCT8BHOC! 4aCTblO MOHHOro 

MCT04HMK8 "KPHOH - C". K8K npoTOTI1na MOHHoro MCT04Hl1Ka DJlfl YCKO

PMTeJlbHOro KOMnJJeKca "I-IYKJIOTPOH": 

a) P8Clfil1P8H cneKTP YCKOP8HHWX nY4KOB MO HOB ( OT Ar 14+ DO Kr 345. 
6) MOHH38TOP "KPMOH - C" o6ecne4MJJ 3KCnePMM8HT8JlbHYIO MHlK8KUMIO 

MHOro3apHDHbIX MOHOB B "HYKJIOTPOH", pa6oTY YCKOPHTeJlbHoro KOMnJJeK

ca CMHXPoilla30TPOHa npw YCKOP8HMJ;f f!D8P 5/6+1,1 3~cnepHM8HTW Ha JlMHefl

HOM YCKOPMTeJJe JIY-20 no nPOM3BODCTBY nOJll-lTP8KOBblX ue1.i6paH npl,! YC

KOP8HJ;fl,1 MOHOB Arf4: 

6. pa3pa60T8HHblfl 1,1 BHenpeHHWfl COCT8B annapaTYPbl YTTP8BJ18HJ;ffl 1,1 KOH

TPQJlfl MOHM38TOP8 "KPHOH - C", P8CTTOJJOlK8HHOC! H8 BblCOKOBOJlbTHOC! 

TTJJ8TdloPM8 (p1,1c.91). B COBOKYTTHOCTI1 C CMCTeM8MM TTMTaHMfl no3BOJJJ;fJJ: 

a) YM8Hblfil1Tb BP8MH, Heo6xonwuoe DJlfl BbIXODa MOHM3aTOP8 Ha pa6041,1fj 

pe~MM, no 24 4acos: 

6) BTT8PBb[8 DOB8CTI1 BP8MH YCTOCl4MBOtl M 6e30TK83H0!':1 pa6oru MCT04HM

K8 no 72 48COB, a 3aTeM J;f nP8BWCHTb era: 

B) YCTT8WHO TTP0B8CTI1 nf!Tb C88HCOB YCKOP8HMH Tfl~8Jlb!X MOHOB. 

TaKMM o6P830M, npenJJOlK8HHb18 aBTOPOM TTPMHUMTTW ~1 M8TODMKM noc

TPQ8HMfl M3M8PMTeJlbHO-YTTP8BJlflKIUMX OTTT03Jl8KTPOHHblX CHCTeM, pacc4M

T8HHbl8 Ha DJJMTeJlbHYIO 6e3asap1,1f!HYIO pa6oTY HOHHblX 11CT04HHKOB, pac

TTOJJOlK8HHbIX Ha BblCOKOBOJlbTHOM TePM1,1H8n8, cnoco6cTBOB8nJ;f npasene

HHIO 60JJblfil1HCTBa nePB0048P8DHbIX 3KCnePMM8HTOB 11 BO MHOrOM onpene

JJHJJJ;f YCTT8WH08 BWTTOJJH8HM8 H8Y4HOC! nparpaMMW MCCJJ8DOB8Hl,1fj JIB3 OL1ID1. 
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