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I. BB9,!\9HH9 

R HBCTOHmSMY BpeMBHH rrpoae~eHo MHoro &KcnepHMSHTOB no 
H3Y1.19HHIO 8,ZlJX'lH-8JlPOH:ffilX H 8.1q>OH-R.ZI.BpHHX B38H"-10,11;9tlCTBd C 

odp830BaHH9M OnHO:A: ~ HBCKORbKHX 1.18CTHn C dO~billHMH ITOIT9pe~ 

HMITY JlbCaMK. EOJibli!HHCTBO H3 amx 3RCII9pHM9HTOB BHITOJIHBHO B 

llliKJII03HBHO:A: WIH IIOJIYIDIK.1II03HBHOI ITOCT8HOBK9. B:!:HlCimJIOCb, O,IJ;H8KO, 

1.1TO ~ ~9T8JlbHOro H3Y1.19HHH M9X8HH3M8 T8KHX rrpDU9CCOB H llpOB9pKH 

OnHCHB8DmKX RX M0,11;9JI9:A: E9Jl8T9JlbHO ITOJIY1.19HH9 00JI89 TIO~Otl 

lfil¢QpMaUHH 0 COCillTHH B UBJIOM. B CBH3H C 8THM B 198!-!984 rr. OWl 

npe~OBSH H rrpoB9,!\9H Ha YCKOpHT9~9 Y-70 ~3 (09pnyXOB) 

3KCIT9pHM9HT C HCIT0~30B8HK9M CTpHM9pHOI K8M9pU B MBrHHTHOM ITOJI9 

(YCT8HOBK8 PHCK(!J) H MHWBHhD BHYTpH ~BCTBHTBJlbHOrO 00~9M8 
KaMe pH, 'liTO o6ecrrel!HBa.no -4'1t- reoMeTpHKl perncTpaUHH aapazeHHWt 
1.{8CTHU. YCT8HOBn9HHH9 B KaMepe KOHBBpTOpH IT03BO~ perHCTPKP0B8Tb 

3Jl9K'rpOHHO-IT03HTp0HHl:le IT8pbl OT KOHB9pClm /-RB8HTOB. C IIOMOJllbXI 

BH9mHHX ~9~9KTOpoB OT0HpanHCh C00HTHR. B ROTOpHX po~8Jl8Cb ITO 
M8Hhmel M9pe 0~8 ~BCTHUB C nonepe~ HMITYAhCOM BHm9 I rsB/c. 

~CII0~30BBHHS CTpRMepHOI RBMSpH HaKRB~BBST CII6~9CKHS 

Tpe00B8HHR HB CHCTSMY OT6opa COOHTHI[Z] Ce~eHHe HSyqaeMHX 

TipOUSCCOBo COCTBBRHEmSS HBCROAhRO OOT9H MBKpo6apH HB ayKnOH, 
,llOfiYCTHMBR TOJllltKHB MHIIISHH (N I % ,1lJIHHil R,llSpHOPO IIOrJIOitlSHIDI) H 

p6BJihHO ,llOCTHJCHMW! BRCBIITBHC YCTBHOBKH (- IO %) IIpiiBO.IlRT R 
HB06XO,llHMOCTH paOOTBTh C HHTSHCl!IBHOCTRMH ny~a nep~ ~BCTHU HS 
MSHSS I05- I06 ~BCTHU/C, ~TOOH ,llOCTBTO~BR CTBTHCTHKB COOHTHI 

MOPJIB 6HTb Ha0p8H8 38 p83YMH08 BpeMR pa00TH YCROpHTBJIR. llpH TBKOft 
HHTSHCHBHOCTH BpeMR IIBMRTH CTpHMSpHOft RBMSpH HS ,llOJIZHO llp8BHW8Tb 

HSCKOJibRHX MHKpOCBKYH.Il, a 8TO C Y~BTOM Bp6MSHH ilJopMHpOBBHHR 
BHCOKOBOJibTHOPO HMIIY~Ca (N 0.5 MKC) orpaHWnmBST MBKCMMaJIDHO 
,llOfiYCTHMOS BpeMR BHpBOOTKH pemSHHR 0 perHCTpBUHH COOHTRR BSJIHqHHOI 

- 0,5 MKC. BOJibWOS MSpTBOS BpSMR CHCTSMH BHCOKOBOJibTHOrO ITHT8HHR 

CTpi!M9p!IOJI K!lM9pH H 1oTOp9I'HCTp8TOpoB ( • 400 MC) ,!\89T BOSMOZHOCTb 

perHCTpHpOBBTb 38 0.1llfil UHKJI_ copoca HHTBHCHBHocTH (- o, 7 - I , 5 c ) 
~b HSCROJibKO C00HTHI. 0TCD,ll8 BHTSKBST HS00XO~CTb 

MBKCHMBJibHOPO CmuteHPIR ,llOJIH ilQHOBHX 38IlYCKOB YCTBHOBKH. ITOCJIS,n;HSS 
meJiaTeJibHO TaKZS c TOq}(H 3peHHa Tpy.noeMKocTH oopaOoTKH ~MOBOro 

MBTSpHBJIB. 
B ,llBHHOI pa00T8 Tipl!IBO,llHTCft OITHCBHHS IIOCTBHOBKH 8TOPO 

8KCIIBpHMeHT8. BTopoA p83,ll8Jl CO,llSpEH.T OITHCBHHS ny~OBOI ~BOTH 

YCTBHOBKH, a TBKitS CTpHMSpHOI KBMSpH C MHIIISHRMH H KOHBSpTOpBMH. B 
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TpBTbBM paane~e OTIKCHB88TCH rrp~ paOOTH CHCTBMH OT00p8 COdHTHtt 

("TpHrrepa" yCTBHOBKR) H HCIIOJib3YIOOlHXCH B HB1t JlBTBKTOpGB 

MHOrOIIpOBOJIO\ffil:lX rrpoiiOpuPJ_OHBJibHWt K8Mep. 3JIB:KTpOHMK8 TpHrrepa H 

CHCTBMB Cdopa Jl8HHHX OTIHCBHH B ~BTBBpTOM paa,llBJIB CTBTbH. 

2. Tiy~OK H MBrHK~ CIIBKTpOMBTp 

ilY~OK OTpHUBTBJibHO 38pHZSHHHX ~BCTHU C HMfiYJlbCOM 38 raB/c, 

o6p830B8HHHX TipOTOHaMn HB BHYTpeHHBI MHWBHH YCROpHTBAH, 

Tp8HCIIOpTHpOB8JICH MarHHT00IITl!I'l8Cl(lW K8H8JIOM (K8H8JI 48) K MmiiBHH, 

paCIIOJ!Olii8HHOll BHYTpl< CTpl!M8pHoll K!lM8]lH. IIM!JyJibCHHJ! pasOpoc IIY'<KB 

COCTBBnan - I % . llorrepeqaue p83M9pH ny~a HB BXOJlB B KBMBpy -

!,5 X I eMf, a era yrJioBaH pacXO~CTb-- I MpBJl. CocTBB ny~a

~-:K-:p = 98% : 1,7% : 0,3% • 

IlyqKOBHB 'IBCTHI..Ui, IIOII8.U8IOOI,H9 HB MHIIlBHb, perHCTpHpOBBJIHCb 

TBJIBCKOIIOM R3 IDBCTH CUHHTHJIJISU].KOHHHX C'lBT'!HKOB S2
-S7 

(CM. pHC.!). 

~a O~BHHH raJio ny~a HCITOJlb30B8JIHCb CUHHT~OHHHB C'IBTqHKH 

A1-A
4

, C pB3MepaMM 100 X 100 CMZ (A1 ), 50 X 50 C~ (Az), 20X20 CMZ 

(A3 , A4). I< OTBepCTI<JlMH 0 10 CM, 0 5 CM, 2,0 X 1,5 C~ I< 1,5 X 

!,0 eMf COOTBBTCTBBHHO. ilpH H8BB~BHHH ny~a Ha MHIDBHb H 

~pMHpOBBHHH ero pa3M8p0B HCTIO~b30B8~Cb CUHHT~HU»OHHHB 

rOAOCKOTIH H8 ronOCKQflHq8CKHX ~TOYMfiOZHTB~ax{ 3 ]. CpB~RH CKOpoCTb 

cqeTa M = S2+S7A1+A4 COCT8~H~8 ~ 5 X 105 qaCT,KU B CBK~. 

PHc. 1. CXBMB pacTIO~OEBHHfl ABTBKTopoB HB KaHa~e 49 

CBpDYXOBCKOPO YCKOpHTB~H. M - OTKnOHH~B MBrHHTH; 

Q - ifoKYCJ<PYillll<8 KBB.IijlYIIOJ!bl!lle JII<H3H; K - KOJ!Jil!MaTOp; 

CII-136 - MariDIT CII8KTpoMeTpa; S,A,B- CUJ!HTIIJ!.JUlUIIOHI!lle 

cqeTqHKH; 0 - qepeHKOBCKHB cqBT~. 

nna HnBH~BUHH COpTB HB~BT8~ea qacT~ HCTIO~b30BBR8Cb 

CHCTBMB H3 4 rroporoBHX rBSOBHX qepeHROBCKHX cqeTqKKQB. ~--M930HH 

BaneJIHJIJ<ch CJ<rHa~oM ~= Mc
2

, K-- MesoHH- carHaJioM ~= MC
2
c

3
c

4 
10 

BHTIIllpOTOHH - Clfi'HBJ!OM ~= l!CzSC4%. O!eT'D!KII Sl 1< Cl' IIOKB3BHHH8 
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Ha p~C. I, B TpHrrepe H8 TipHM8HB.~HCh ~3-38 60~blli0~ Bp8M8HHO~ 
38,n8P*KH HX CMrHa~OB H HCIIO~b30B8~HCb TO~bRO ~H KOHTpO~H 
11pJXOlK)l8HHR t£8CTHU ITO KaHa~y. TipHM8Ch 7t- ·-M830HOB cpe.zm_ BI:J.,neJI8HHLlX 
cHrHa~oM MH H--M830HOB He ITpBBLirna~a I% • YcTaHoBneHHU~ 38 
CTpMM8pHO~ K8Mepo~ cuaBTH~HUHOHHLl~ Ct£8Tt£HK B nH8M8TpOM IZ CM 
HCITO~h30B8JICH ,nJIH nonaB~eHHH TIYtJ:ROBHX t£8CTHU, He 
B38HMO,ne~CTBHR. 

HCIIbl.T8BUU'IX 

CHrHa~Ll OT BC8X yR838HHLlX Ct£8Tt£HKOE IIOCTYITSJIH Ha 3JI8RTp0HHll~ 
6JIOK BH.n8JI8HHH B38HMone~CTBHH H Hn&HTH®MR8UHH t£8CTHU[ 4 J. Ha BHXOne 
3TOrO 6JIOK8 ¢QpMHpOB8JIHCb OnEOBp8M8HHO pa3JIHt£HLl8 KOM6HH8UHH 
COBTiane~ H aHTHCOBTianeliHtt BXO~X CHrHa~OB, C~~BlliHB ,nJIR 
MOHHT0pHpOB8HHR H ROHrpO~R rryqKa, a T8K*8 BNpa6aTLlB8JIHCb 
CTpOdHpYromH8 CHrHaJili ,nJIH &JI8KTpOHHKH TpHrrepa Ha t£8CTHUY C 60JiblliHM 
rronepetiHHM HMTIYJibCOM. 

0CHOBHO~ t£8CTb~ CTI8KTpOM8Tpa HBJIH8TCR Tp8X3830pHaB. CTpHMepHaB. 
K8Mepa pa3M8paMM 4,7 X 0,9 X 0,8 M , TIOM8W:e11HSB. B MSrHHTH08 IIOJI8 
Harrpam&ffiiOCTbiD ~ !,5 T (pHC.2). CHHXpOHHL18 BllCOROB0JibTHH8 HMTIY~bCI:J. 
C 8MITJIHTy,no~ ~ 400 KB H nJIHT8JihHOCTbiD !8 HC, BUpa6aTHB88MN8 
6HITOJIHpHLlM reHepaTopoM MapKca H ~pMHpOB8T8JI8M B~IDMJIH~a[ 5 J 
coanaBaJIH B KaMepe rro~e HanpH~eHHoCTbiD 20 KB/cM. KaMepa 
H8TIO~HJI8Cb raaoBO~ CM8CbiD IIpH 8TMOC~pHOM ~8BJI8HHM, COCTOHme~ H3 
- 70% Ne • ~ 30% He H I% H3o6yTaHa. BpeMa ITSMRTH I -2 MKC 
nocTHraJiocn c noMomnro MaJio~ noVaBKH SF 6 • r{yBcTBHTe~hHNit oVneM 
KaMep~ rrpoCMaTpHBaJicH soceMbiO oVneKTHBaMH (qer~pe crepeorrapu). 
K3mnH~ H3 KOTOpUX HM8~ ,nByXRaCKa~it 3~8KTpOCT8THt£8CK~ YCH~T8~b 
apKocrH. Maodpa~eHHa, o6pa3YBMHe Ka~o~ napa~ cocenHHX snoJib nyqKa 
06'b8RTHBOB, ITp08UHPOB8JIHCb Ha OnHY ~TOTI~8HKy, T8KHM o6pa30M, 
ITOJIH08 CT8p80CKOITHt£8CK08 H306p8*8Hll8 o6'b8M8 K8M8pLl 
~rorpa~posa~ocn qerLlfbMH ~roperHcTparopaMH[GJ. C rroMombro 
T8~8BH3HOHHOro MOHHTopa 71 , H8 3Kp8H ROTOporo BNB0~~8Cb IIp08KUHR 
EHYTpeHHero 06'b8M8 K8M8pN ITOCJI8 cpa68TNB8HJ1H BHCOKOBO~bTHO~ 
CJ1CT8MLJ, ocymecTB~a~ca HerrpepllBHll~ ROHTpO~b K8t£8CTE8 
~Torpa~npy8MHX C06UTHa. TOtiHOCTb BOCCT8HOB~8HHR KOOpnHHaT B 
ropH30HT8JihHO~ ITJIOCKOCTH (X, y) COCT8B~B.~a 0,35 MM, B8pTHKa~bHO~ 
ROOp~8Tll (Z) 6H~a B - 5 pa3 Xy*e. M3M8p8HH8R R8pTa M&rHHTHOrO 
ITO~R(S} r~8BH8R KOMITOH8HT8 KOTOporo HarrpaB~8H8 B8pTHR8~hHO, 
annpoKCHMHpOBa~aCb M8TOnOM, OITHC8HHllM B pa6oTe[ 9 l, TipH STOM 
TOqHQCTb 3TO~ 8TIITpOKCHM8QMH B qyBCTBHTBnbHOM 06'b8M8 CTpHMepHO~ 
KaMepll COCT8B.Jtfl8T 'S 0,5%. B HTOre ya3n8ill81fi'I8 ITO M8CC8 llJISl K0

-
M830HOB OKaaa~ocb paBHHM I2 MaB/c2 rol. 
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fuc. 2. Pacno~Om8Hll8 MHW8H8~ ~ KOHBBpTOpOB B CTpHMepHO~ 

KaMepe. IToKa3aHo TaKme rro~omeHMe rrponopunoHa~bHHX KaMep. 

B crpHMepHott KaMe~e 

(-ne~TCpH8B8R) MHlli8Hb(II , 

YCT8H8BnllB8A8Cb Hnn *H~OBOflDPOnH8R 

Hnn Hadop H3 Tpex CM8HllliX HnepHUX 

rrpencrasnH~ cadott nnacrKHN osanbHott ~PMH MHWeHett. ITocnenHHe 

p83MepaMH 5,0 X 3,7 
KOTOpNX ITpHB8fl8HN B 

.lWlR KalK.llo:A: MHWBHH). 

CM H3 yrnepona. Men» H CBHHUa, TO~ 

T8UAHU8 (HCITOAb30B8nllCb nsa B8pH8HT8 TO~ 

~aCTHHH HSXO~nRCb BHyTpH ITpOAYB88MO~ ~p80HOM 

UH~HqecKO:A: OdonoqKH nH8M8TpOM 8 CM H3 A8BC8HOBO:A: ITABHKH. 

To~a OOKOBO:A: CT8HKH oOonoqKH p8BH8 IQO MKM, TOnmHH8 TOpUOB 

50 MKM, a flnHH8 oOonoqKH ITO nyqKy 3+5 CM. RnepHH8 MHWBHH 

YCT8H8BnllB8nllCb rrpHMepHo B 30 CM OT Haqana qyBCTBHTBnhHOrO Od~8M8 

K8M8pH, qro TI03BOnllAO H3M8pHTb H qaCTHUN, BHA8T8IDmH8 B 38llHIDID 

rro~yc<!Jepy. 

Ta6~U8 TDnmHHN HCITO~b30B8HHHX B 3KCTI8pHM8HT8 MHW8H8~ H RX 

RnepHHe H panH8UHOHHH8 8KBHB8~8HT~ (L~nel n~a 
Heyrrpyroro RnepHOrO B38HMOne~CTBHR ~R ~ ~M830HOB, 

Lrad- panHaUHOHHaR n~a MaTepHa~a) 
-·-

H D c Cu Pb 

1, MM 197 197 '~:~4 6:~9 6:g6 
1, r-ei' 1,39 3,19 U? 6:~§ 6:§f 
11:l..;'ine~ ,% 1,83 3,89 f:b~ b:§~ b:~{ 
1/1rau ,% 2,27 2,60 2:+i ''6: 9o fU 
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~R perHCTpaUHH 1-KB8HTOB BHyTpb CTpHMepHO~ K8M8p~ ITOMema~Cb 
KOHBepropu H3 CBHHUOBOrO CT8K~a T~5[IZl 8 .ll8HHOM 3KCU~pHM8HT~ 
HCTIO~b30B8~Cb TpH KOHBepropa C ITOTI8p8"1HHMH p83M8p8MM 0.9 X 0,4 M 
H TO~O~ - 20% pa~aUHOHHO~ ~ K8~~. ilepBH~ KOHBeprop OH~ 

YCT8HOB~8H Ha paccTORHHH 1,64 
CTpHMepHoa K8M8pH (ITO TIY'i:Ky), 

KOHBepropax du~o s~csep~eHo 

npoxoJK)lBHHR IIY'-!Ka. 

M OT H8'1:8~8 "'YBCTBHT8~bHOrO 00~8M8 

a rroc~enyiDWHe - qepe3 0,6 M. Bo scex 
OTB8pCTH8 ~8M8TpOM 7 CM .llAR 

3. ]BT8KTOpH CHCT8MH OT0opa l.!8CTHUH C Oo~blliHM rrorrepeqHHM 
IDMIYJI-bCOM 

BuOop .ll8T8KTOpOB 
OITp8.ll8AR~Cb C~B.llYIDWHM* 

cHcreMbl ordopa 

TpeC50B8HHRMH: 
- CHCT8M8 .llO~JKHa BU)l8~RTb TIOAO*HT8~bHO H 

3apRmeHHHe "'aCTHUH c rrorrepeqHUM HMTIYAbCOM PL 
nopora H3 ueHrpaAbHO~ oVJI-acrH Oucrpor (r.e. 
.n;M8IT830H8 ITO~RpHUX yrAOB e* B C.U.M. 
CiAH3KIDC K 90° ) , 

- reOMBTpHqecK~ 8KC8ITT8HC rpHrrepa .ll~R T8KHX 

pacrroAoJKe:r:rn:e 

orpHuare~bHO 

BuUie 3anaHoro 

Bbl.~8T8101l.lH8 B 

a.npoH-HYK~OH, 

"18CTHU .llOJ!lK8H 
VblTb .ll0CT8TO"'HO dO~blliHM H 0~800 38BHC8Tb OT HX TIOTI8p8"1Horo 
HMTIYJibCa, 

- rpHrrep .noAJKeH oVecneqHrb .nocraroqHoe pa3peUieHHe no P . .L B 
OCiJI8CTH 38.ll8888MblX noporOBblX 3H8l.£8~. 

L[Ju1 '!acrHu CioJibruoro rrorrepel.!Horo HMIIYJJbCa (p ..L.» m. r.n:e m- Macca 
l.£8CTHUH; .IJ:JJR ~-M830HOB p..L.~ I r3B/c) yrJiy e*~ 90°. rrpH 3HeprHH 
HYY.Ka 38 raB, COOTB8TCTBY8T JJaOopaTOpHbl~ yroJI 

p..L. 1 1 0 
8 = arctg I m" rr-1 ) ~ arctg [f·cy = 14 II) 

H8388HCHMO OT HMTIYJibC8 "18CTHUH (3n8Cb p..L. H m..L. - ITOIT8p8"1HHtt HMITY~bC 
H TIOII8p8"1H8R M8CC8 COOTB8TCTB8HHO. ~ H 1 K03~UH8HTH 

JJopeHu-rrpeoOpa3oBaHMH H3 c.u.M. s ~.c.). TaKHe ~acTHUH Oynyr 
perHcrpHposaTbCH nereKropar.rn: cHcTeMH orVopa. ec~ nocJiemrn:e 
TIOMBCTHTb H8ITOCp8HCTB8HHO H8H CTpRMepHO~ K8M8po~ B KOHU8 M8PHRT8 
(eM. pHc. 2). DpH 3TOM s neTeKrop pa3MepoM- r.o x 0.5 M oy~T 

rrorra.n:aTb l.£8CTHUH. Tp88KTOpHM KOTOpHX HMBIDT yr~ H8KJI-OH8 ~ (~ 9) ITO 
OTHOW8HHID K ropH30HT8JibHO~ IT~OCKOCTH B HHT8pB8A9 12°< ~ < 18°. 

B rrpe.nrro~omeHHH BH~era ~acTHUH H3 MHWeHR HAR orrpeneJieHRR 
COCT8BAH~8~ HMTIYJibC8 Pxy• rrepiT8RnHKYJIHpHott r~BBHOtt KOMITOH8HT9 
MarHHTHOTO ITOAR, .IJ:OCT8TQqHO H3MepeHZR y-KOOp.n:HHaT rrepece~9HHH 

~8CTHU8~ nBYX .ll8T8KTOpoB. pacrro~omeHHNX Ha H9KOTOpOM paCCTOHHHH 
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~yr OT ~yra B~O~b TIY~Ka. TaR K8K nonepe~R HMITY~hC CBH38H C Pxy 
COOTHOID8HH8M 

p~ " Pxy sin 9/cos A 0 Pxy tg A, (2) 

TO,YCT8HaB~Ba~ nopor Ha COCT8Bn~~D HMilY~bCa Pxy1 MOmHO BU~8AHTb 
T9M C8MHM M ~aCTMUU C dO~billHM TIOrrepe~HHM MMITY~bCOM. 

HaHdo~ee ITpOCTOR H dHCTpUR OTdop ~8CTHU TID B8AH~KHe Pxy MOmHO 
opraHH30BaTb, HCXO~H M3 YC~OBM~, KOTOpOMy ~O~EHN Y~OB~9TBOpRTb 

KOOp~aTH npoxo~eHHH ~8T8KTOpOB ~8CTHU8MR C HMITY~bC8MR, 

npeamna11JlU1Mli H8KOTOp08 liOpOrOB08 3H8l!8Hl:18 • ..[na 1.,18CTHU d8CKOH8~HO 

dO~blliOPO HMTIY~bC8, TpaeKTOpHH ROTO~HX B M8rHHTHOM TIO~e HB~HDTCR 

TipRMNMR JIHHHRMH, Koopmrnarbl y~ro • z~ro) nepecet.IeHHa BToporo 
~8T8KTOpa ~eaHo CB~38HH C COOTB8TCTBY~ KOOp~aTaMH B nepBOM 
~8T8KTOpe. ITo Mepe YM8Hbill8HH~ COCT8B~ammeR KMTIY~bC8 Pxy OTK~OH8HH8 
B MarHHTHOM TIO~e ITpHBO~T K TOMy, 1.,ITO KOOp~aTa Yz CMemaeTCH 
OTHOCHT8~bHO ITpRMO~ y£00 )(y!) B p83HH8 CTOpoHH B 38BHCHMOCTH OT 
aHaRa sapa~a. TaKHM odpaaoM,ordHpaa c~qaH rrpoxo~eHHa ~acTHUU B 
HHT8pBa~e ± AYz(YI) OTHOCHT8~bHO TipHMOR y~ro)(y!), MH dyneM 
su~e~aTb ~aCTHUH odoHX aHaKoB co 3Hat.IeHHeM Pxy Bblwe HeKoroporo 
rropora, npH~eM seAH~a rropora KaK pas H sanaerca 3HaqeHHeM Ay2 • 
M3-38 YM8Hblli8HHH M8PHHTHOPO TIOAH C BHCOTOR Han CTpHMepHOR KaMepoR 
1.,18CTHUJ;l C 66~blil1il.ill1 yrJia.\lill. rrorpYlK8lillH A. OTKJIOHHDTCH M8HbiD8, ~eM 
qacTHUbl aroro me HMTIYJibca rrpH M8HbmHX A.. TioaroMy rrpH o~aKOBbiX 

ycAOBHRX ordopa no KoopmrnaraM y1 , Yz rropor no Pxy YM8Hbmaerca c 
yse~eHHeM yr~a A.. B ordope no p~ aror ~KT B KaKoR-To Mepe 
KOMTI8HCHpy8TCH YB8~~8HH8M p~ C pOCTOM A., K8K BHAHO H3 ¢QpMy~ 

(2). 

B K8~8CTB8 KOOp~aTHHX ~8T9KTOpDB pea~bHO HCTIOJib30B8~Cb TpH 
nBYXKOOp~8THH8 rrpDTIOpUHOH8JibHH8 K8M8pbl C ~YBCTBHT8JibHOR OdJ18CTbD 
pasMepaMH 96 x 48 eM • McxonH H3 Tpe~oBaHHn R TpHrrepy H 
ROHCTPYKTHBHHX OCOd8HHOCT8R MarHHTa H CTpRMepHoa K8M8pb1 rrepBaH 
rrpoTIOpUHOH8JibH8H K8Mepa pa3Mema~aCb H8 paCCTOffHHH 3.25 M OT Ha~aJia 
~YBCTBRTB~bHOPO 06~8Ma (llO rry~y), a ~Be ITOCJI8nJDml:18- qepes 
- 30 CM. Ka~aH rrponopUHOH8~bH8H K8Mepa dbl~a COdpaHa H3 ITHTH 
3JI8RTpD~OB B odmeM P830BOM Od~8Me: Tpex BUCOKOBOJibTHNX, COCTORmHX 
H3 B8pTHK8~bHHX TipOBOJJOK, ,Ill:'I8M8TpDM 100 MKM C maroM 2 MN!, H .ll:BYX 
CHI'H8JibHNX H3 ITpOBOJIOK ,Ill:'I8M8TpoM 60 MKM C marOM 3 MN!. CHPH8JibHN8 
Hl!TII llJIR H3M8pelll!H y~KOOp;nHHaTH (320 Hl!Tell) OhlJIH H8THHYThl 

B9pTHK8~bHO. a nJIR H3MepeHHR Z-Koop~8TH (!60 HHTea) 
ropH30HTaHbHO. llpoBOJIOKH 6HJIM H3POTOBJI8HH H3 TI030JJ0~8HHOPO 
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M0~6~eHa. TO~H08 P80.ll83H~8CK08 ITO~O*BHH8 rrpOTIOpUHOH8~bHUX K8M8p 
orrpe.n:eJIJMOCb 

pacc~JUCIHH11X 

ITYT8M cpaBH8HHH 
H3 P80M8TpH~8CK00 

KOop~aT ITpOXOm,lleHHH 
p8KOHCTPYKUHH MX 

qacTHU, 

CJ18~0B B 
OTpHMepHO~ K8Mepe, C 38IDl.C8HH11.MH H8 M8PHMTHOfi Jl8HT8 HOM8p8Ml1 
cpaVoTaBWHX rrpoBO~OK. ITpOITOpUHOH8JihHH8 K3M8pN TIOCTOHHHO 
IIpOJJ.YBaJlliCb CM8CLIO 80% Ar M 20% H30UYTfJHa C )lOVamco~ rrapoB 
8Tl1JIOBOPO cnnpra. IT~aTo -100% 3~KTHBHOCTH perHCTp8Ul111 
)lOCTHP8JlOCb IIpl1 BbiCOKOBO~bTHOM HarrpHlKe.Hk'!M 5 RB, a era Ull1pHH3 
COCT8BJifiJI8 ,. 300 B (IIpH IIopore YCHJIHT8~efi-iP::.>pMHpOB8T8Jiefi (5±2)MB, 
CM. ffil.lR8). 

PacqeT M8TO.llOM MOHTe-KapJIO )lJIH )laHHoa KOH~rypaUHH )l8T8KTOpOB 
noKa3aJI, qro .n:ocraroqHoe pa3peweHHe .llJIH nopora no rronepeqHoMy 
HMTIYJ!bCY )l0CTHP88TCH rrpH OIIp8)l8JI8HMH KOOpnHH3T Y C TQqHOCTbiO 
- I CM. IT08TOMY nJIH BblpaUoTKH VbiCTporo Tpl1rrepa CHrHaJIH OT qerupex 
COC8~ IIpOBOJIOK ~or~eCKH CJMMHPOB8JlliCb. ]JIH YCT8HOBJI8HHH rropora 
ITO norrepeqHoMy HMTIYJibCY HCITOJih30B8JI8Cb MaTpHU8 COBIT8)l8HH~ CHrHaJIOB 
OT B8pTHK8JibHHX rrpOBOJIOK rrepBO~ H Tp8Tbea K8M8pb1, MYI3, 3Ha~8HH8 
y£oo)(y1 ) )lJIR ~aCTHU c 6ecKoHeqHHM HMTIYJihCOM orrpe.n:e~H~ocb 
8KCTI8pHM8HT8JlbHO, rryTeM BUKJIIOq8HHH MarHHTHOTO ITOJIH (rrpH 8TOM BC8 
qaCTHUbl ~8THT ITO ITpHMbiM TpaeKTOpHRM, K8K B CJiyqae qacTHUH C 
6eCKOH8~M HMTiyJibCOM B M8PHHTHOM TIOJI8). ~C~O K8H8JIOB no y3 , 
BKJIIDqeHHNX B M8TpHU8 COBITa~eHH0 MYI3 .ll~H naHHOro Yl B OdJI8CT~ 
OKO~O yJ00 )(y1 ), 6p8JIOCb H3 pacqeTa M8TOnoM MOHTe-KapJIO H 38BRC8~0 
or BbiVpaHHoro nopora rro rrorrepeqHoMy HMTIYJibCY. ]Jla o~oro H3 
YCT8HOBJI8HHNX noporoB (1,4 raB/C) BK~IDqeHR8 KBHaJIOB B M8TpRU8 
MY13, BOCCTaHOBJI8HH08 no HH~pM8UHH,38ITRC8HHO~ Ha M8rHHTHOa Jl8HT8 
B XO)le 3KCIT8pHM8HT8, TIOK838HO H8 pHC. 3. ~H YM8Hblli8HHH q11c~a 
~HOBHX 38ITyCKOB B Tp:arrep VH~ BKJIIDq8Hbl eme )lB8 ~OITaHH~TaHbHH8 
MaTpHLU1 coarrane~: MY23 MeJK.uy c:arHaJiaMH or aeprm<aJiblillX 
IIpOBOJIOK BTopoa R Tp8Tbet:t K8M8p H MZI3 M8JK.D.Y · CE:rHaJI8MJII OT 
ropH30HT8JibHHX IIpOBO~OK nepBOt:t H TpeTbet:t K8M8p. CHrHaJIH OT qerupex 
IIpOBOJIOK 06~8)lHHH~Cb B 0~ K8H8JI T8KJK8 H )l~R 8THX MaTpHU. 
Marp:aua MY23 H8 M8HHJI8Cb H HCITO~b30B8Jl8Cb nocraToqHO WHpOKOt:t )lJIH 
acex rroporoa. ycraHaB~BaeMHx Marp:auet:t MYI3. Marp:aua MZI3 orVHpaJia 
3apHJK8HHN8 qaCTHUH, BHJI8T8Bllili8 113 MHW8Hll ITO~ COOTB8TCTBYIDmHMM 
yrJiaMH 'A. 

0ITHC8HH8H CHCT8Ma TpHrrepa, HCITOJ!b3YIDm8R M8TpHLU1 C0BIT8)l8HH0, 
OTV:apaeT qacTHUH C 38)l8HHbiMH norrepeqfibiMH HMITYJlbC8MH OnH03H8qHo 
TOJihKO B TOM c~qae, 8CJ!H qepe3 K8~ID TIJIOCKOCTb rrporropUHOH8JlbHHX 
KaMep rrpoxo)lMT Bcero o~a qacr:aua. BepoarHocro JioEHoro 
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Pnc. 3. PHCTOrpaMMH OTcqeTOB B rrepBOtt H Tp8Tb8~ 
rrponopUHOH8~bHHX K8M8pax ITpH OTdope C TIOMOmbiD 

M8TPHn COBTia~eHHa NY13 H MZ13 ~~R nopora no 
rronepeqHoMy KMITY~bCY !,4 rsB/c. 
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cpad8THB8HHR YB8~~B88TCH C ~C~OM ~aCTHU, 3aperHCTpHpOB8HHHX 
HaMepaMH B O~OM COd~THH. il03TOMY B TpHrrep BBO~~OCb 
~OITO~T9~bH08 yc~OBH8, OTR~qa~ee COdHTHR, B KOTOp~X qHC~O 
K~acrepoa a rrepaoa ~ rperbea KaMepax du~o Oo~hrne qeM 3, 
MCC(Y1 ,3 )>3, rrp~eM no~ K~acrepoM rro~aayMeBancR o~oqHHa H~ ~sa 
pa~oM cpadoraBillHX KaHa~a. aase~eHHHX a MaTpHuy MY13. ITocKO~bKY a 
rrporrOpUHOH8~bHH9 K8M8pH MOryT ITOIT8~8Tb TO~bKO qacTHUH C 
norrepeqHHMH RMITYnbcaMH aurne ~ 0,6 raB/c (eM. HHme), suneraromHe H3 
MRW8HH B H9dO~billOM T8~8CHOM yr~e. T8K08 orpaHHqeHHe C llp8H96peEHMO 
Ma~oa sepoaTHOCTbiD OTKn~aer pea~hHNe co6HTHH. Tioc~e~ee 
rrpoaepH~OCb, BO-IT8pBHX, H8 p83Y~bT8T8X H3M8peHHn COdHTH0, 
rro~qeHHHX B rrporraHOBOa ITY3HpbKOBOa KaMepe rrpH 3H8p~HH 40 raB[!3 l 
H, BO-BTOpHX, ITO ~8HHHM Ha6opa qaCTH CT8THCTHKH, KOr~a ITOC~e~ee 
YC~OBH8 dH~O CHHTO. 

B HTOre ITO~a TpHrrep OTdopa COVHTHa C o0pa30B8HH8M qacTHUN 
c Oo~brnHM rrorrepeqHHM HMTIY~bCOM sa~asa~ca KaK 

T ~ Mh·B·MYI3·MY23·MZI3·M00(y1 J>3·M00(y3 )>3, (31 
r~e h = ~. K H~ p. 

~R orrpe~e~eHHH 8KC8ITT8HCa YCT8HOBKH BHqHC~H~8Cb illHpHH8 
HHTepBa~a (H~ H8CRO~bKHX HHT8pBa~OB) ITO 83HMyT8~bHOMY yr~y. B 
KoropoM sapaEeHHaa qacrHua onpe~e~eHHoro sHaKa, p~ H e, 
Y~OB~8TBOpR8T YC~OBHRM TpHrrepa (3). ~ 3HaqeHHa p~ B6~3H 
rropora, rrpH KOTOpHX KOOp~aTH rrepeceqeHHa ~8T8KTOpOB qaCTHU8MH 
rrorra~aror Ha Kpaa oV~acTH, pasperueHHoa MarpHuaMH cosrra~eHHa, ayEHo 
yqecTh eme c~e~romee: ao-rrepaux. TaK KaK sra oo~acrb sa~aHa 
nHCKp8THHMH 3H8q8HHHMH KOOp~aT (C ruarOM !,2 CM), B HHTepBa~e ITO 
83HMYT8~bHOMY yr~ B03HHK8IDT paapHBH; BO-BTOpHX, ~a~e 8C~ 
Koop~aTH rrepeceqeHHa He rrorra~aroT B od~acrh, pa3peweHHyro MaTpHuea 
COBITa~eHHA, HO H8XO~HTCH H9~8~8KO OT ee rpaHHUU, YC~OBHH TpHrrepa 
MOryT 6HTh BHIT0~8HH, ROr~a ITpH ITpOXOEn8HHH qaCTHUH qepe3 
ITpOITOpUHOH8~hHYID KaMepy TIORB~HIDTCH CHrHa~ Ha HSCRO~bKHX pa~OM 
pacrr0~0~8HHHX ITpOBO~OqKaX (K~8CTep). 06a 3TH 3~KT8 yqHTHB8~Cb 
MeTo~oM MoHre-Kap~o: a paHee auqHc~eHHOM HHTepaa~e pa3urpuaa~ca 
83HMJT8~bHHa yro~ ~. a p8crrpe~e~eHHe ITO MHOE8CTB9HHOCTH rrpoBO~C!C B 

+ K~acrepe orrpe~e~a~ocb npaMo B aKcrrepKMeHre. AKcerrraHc A-(p~,e) ~~R 
coVuTHa, a KOTopux TO~bKO o~a qacTHua 
Y~OB~8TBOpHTb YC~OBHHM TpHrrepa ITpH ITOBOp0T8 

MOZBT ITOT9HUH8~bHO 

C06UTHR BOKpYr OCH 
rryqKa, orrpe~e~eH a rrpe~o~omeHHH paaHoMepHoro pacrrpe~e~eHHa rro 
83HMYT8~bHOMY yr~y. Ha~qne C06HT~, B KOTOpHX KM89TCH 
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PHc. 4. 3aBvrcHMoCTb aKcerrraHca 
or rrorrepeqHoro HMTiy~&ca 

~aUoparopHoro no~BpHoro 

8 n~B TIO~OmHTB~bHO 38pBm8HHNX 

TpvrrrepHHX qacTRU rrpR RCTIO~b-
30B8HHR anepHOtt MHW8HM. 

;:QT9!-f!+~a:1.&HO CiO~blllB O.llliO:A: Tp~rrepHO:A: 'l8CTI-1Uli, 

H83H8'lHT8~bHOMY YB8~H'l8HHro 8KC8ITT8HCa, DOCKO~bKY 

CO(i!:lTVI:A Ma~a. 

ITpli!BO,IJ,HT K 
,IJ,O~R T8Kl1X 

3aBHCHMOCTb 8KC8TIT8HC8 OT p~ H 8 TIOK838Ha Ha pHC. 4 n~H 

TIO~O~T8~bHO 33pRm8HHI:1X TpHrrepHUX 'l8CTHU, reHepHpOB8HHI:1X B 

RnepHo:A MKill8HH. Marpvrua cosrraneHH:A MYI3 B sroM c~yqae HacrpoeHa Ha 

p8C'l8TH!:l:A TIOpor ITO p~ -!,4 r3B/C (OnH8 H3 pea~bHO HCITO~b30B8HH1:1X B 

3KCIT8pHMeHT8 KOH~rypallH:A). Ha pHC. 5 TIOK838H8 38BHCHMOCTb 
aKcerrraHca or P~· JA+(p~,e) de, a raKme BepoHTHOCTb rronanaHMH 
'l8CTHU B rrponopUHOH8~bHll8 KaMepH C B!:1K~ID'l8HHI:1MH M8TpHU8MM 

coBnane~. PervrcrpaUHH qacrvru c rrorrepe~ HMTIY~&caMM HHme 
ycT8HOB~8HHOrO nopora o(iyc~OB~8H8 3~KT8MH, KOTOpue OCicymna~HCb 

B!:llll8. OHM TipHBO,IJ,HT K YXYnill8HMID pa3p81ll8IDm8:A CTIOCOCiHOCTH TID p~ 

CECTervru or6opa )J.O .... ,;OC.i ;.,:s3/c B o6JiaCTH nopora. ]a puc. 6 Hp.ime.rr.eHa 
38BHCHMOCTb 8KC8TIT8HC8 OT 9* (TIO~HpHoro yr~a B C.U.M. 
a~OH-HYK~OH), [JA+(p~,8) dp~J-d8*/d8 B Tip8nTIOJIOm8HHH, 'ITO 

TpHrrepHaH 'l8CTHU8 HM88T Macey ~-M830H8. TpHrrep OTCiHp88T ~-M830HH 
c do~biDHM norrepe'lH!:lM HMTIY~bcoM B oCJiacTH e* ~ 85°-IZ0°. ~H 
TpHrrepHHX K-M830HOB H TipOTOHOB (aHTHrrpOTOHOB) rrpHCi~meHHe (I) H8-

Cllp8B8~BO, M TO'lH08 BHP8*8HH8 ,IJ,~H ~OpeHu-rrpeo(ipa30B8HHH ITpMBO,IJ,HT 
K TOMY, qTQ Q(i~aCTb OTdopa TIO yr~y 8* B 3TOM CJIY'l88 cnBHHyTa K 

6<i'I:Olilill'l1 3H81i8Hh.q;<l, T .8. B 38.Jll{Kll0 IIO~YC¢Elpy B C .U.M. anpOH-HYK~OH. 
TioseneHHe aKcenTaHca ~H qacTHll npyroro 3HaKa, a TaKme B c~y

qae HCITO~b30B8HHR BonoponHO~ (ne~T8pHeBO~) MHID8HH OT~'l88TCH OT 

paCCMOTpeHHOrO BUID8 TO~bKO H83H8'lHT8~bHO. 
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Pnc. 5. 3aBHCRMOCTh 8KC9ITT8HC8 
(B ITpOH3BO~hHHX 8nHHHU8X) OT 
rrorrepe~oro HMTIY~bca p~: cn~om

Haa KpHBaR - ~~H rro~oro 

Tpl!I'repa ( 3 ) ; ITYJll<Tll]lH8H RpH
BaH - 683 M8TpHU COBTia~eHKn. 

G 

4 

2 

PRe. 6. 3aBHCKMOCTb aKcenraHca 
(B IIpOH3BOJlbHHX 8.lllfifHU8X) OT 

IIOJlHpHoro yr.na e* B CHCT8M8 

U8HTpa M8CC anpOH-HYKJlOH. 

4. 3.neKTpoHHKa Tparrepa H cOop ~aHHUX 
Henocpe~CTB9HHO H8 ITpOITOpUHOH8JlbHUX K8M9p8X 6H~ YCT8HOBR8HH 

YC~T8~~pMHpOB8T8~ HMITYJlbCOB OT CHrH8JlbHHX IIpOBOJlOK H8 OCHOB8 
r~<Op~on MHRpocxeMH K243Arifi 4l. ITopor qyBCTBHTS~bHOCTH 
YCHJIHTe.ne1a IIpH BXO.llHOM COIIpOTHBJI8HID'! I ,3 KOM COCT8BJI&JI 5±2 ME. Ha 
o~oA ne~arHoA nnare pasMema.nocb 8 KaHa.noa. YpoaeHb no~aaneHRH 
rrepeKp8CTHHX CBR381a M9~ COC9nHHMH K8H8Jl8MH dHJl H8 M9H98 60~ • 
TTL-cHrHa~ H3 BHXO~X Tp8H3HCT0pOB, BKJ1ID~8HHHX ITO CX9M9 C 
OTKpHTHM K0~8KTOpOM, ITOCTYTI8~ H8 32-K8H8~bHH8 perHCTpH 922G2 
Wl<pMH POLONfi5 l B cTa~apTe KAMAK c o~oBHOpaTopHHMH sa~epmKaMH 
~T8~bHOCTbiD ~0 700 HC. ~H 3~8KTpOHHKH OT6opa C06HTK2 B perHCTpH 
6H~O BB8~8HO norro~eHHe: Ha BHBIDHHa pas~eM BHBO~~Cb CHPH8~ C 
O,II,HOBH6paTOpoB, 06'b8,li;HH8HHH8 ITO 4. 8TH CHPH8JIH ITOCTYTI8JIH Ha 
MaTp~ COBITa~eHHtt MY, MZ H Ha MamopHTapayro cxeMy COBITaneHHa MOO, 
BHITO~HBIDYID OT6op ITO ~C~Y K~aCTepoB (CM. pHC. 7). 

MaTpHI.lbl coBna~eHHn 6HJJH peaJIHsoBaHH cJienyiOOlHNI o6pasoM:. 
CHrH8JIH H3 perHCTpOB OT OnHOtt TIJIOCKOCTH TIOCTyna~ H8 
ROMMYT8l..UWJ:ni08 TI0~9, BHITOJIH9HH08 H8 .IlJW.zun:,lX KJIID1.:Iax, H8 BHXO,II;9 
KOTOporO TIOHB~RJIHCb CHrH8JIH B K8H8JI8X, COOTB8TCTBY~ paspemeHHHM 
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FMc. 7. EAOK-CX8M8 8A8KTpOHHKll CHCT8M~ OT6opa. 

K8H8A8M BTOpO~ TTAOCKOCTl'l; Cl'II'H8Ab! OT J3TOpO"A ITJJOCKOCTl'l 33BO.ImJil'!Cb 

Ha COBITa~eHl'!e C Bb!XO~Ml'l Cl'II'H8Jl3MH OT KOMMYT3Ul'IOHHOI'O ITOJlfl l'l 

38T8M ITOJJY~8HH~8 Cl'II'H8~ COBna.neHaa JlOI'l'I~8CKl'l CyMMllpOB8JlMCb. ]JJR 

M8Tpl'IUH MYI3 BM8CTO nllO~X KJl~~e~ l'ICITOJlb30B8Jll'ICb Tp8H3l'ICTOpHU8, B 

KOTOpb!X nepe~O.U d838-3MHTT8p yrrpaBJJHJlCH HarrpHm8HH8M Ha KOJlJl8KTOpe. 

3TO .U888Jl0 B03MOmHOCTb OT18p8Tl'IBHO M8HHTb Wl'lpHHy KOMMYT8Ul'!OtillOI'O 

rro.nH l'!, cJie.nosareJJbHO, nopor orr:Jopa no P.~.· Bo.nee roro. MMeJJacb 

B03MO~OCTb yrrpaBJJHTb WHpHHO~ KOMMYT8Ul'IOHHOI'O TIOAfl ducTpHM 

Cl'II'H8JJOM l'l T8Kl'IM or:Jpa30M l'ICnO.Tib30B8Tb O.UHOBp8M8HHO p83Hb!8 ITOpOI'l'l 

no P.~. .UJJH pasHux copros HaJJerarom»x ~acrl'lu. 

B dJioK rrpe.nsapHT8JlbHoro ordopa codblr~ MI10 rrocr,ynaJrn cl'!rHaJlhl 

perneHHA or Marpl'IU cosrra.neHHA MYI3. MY23 l'l MZI3. cl'!rHaJJ l'l3 CJJoxa 

su.neJieHl'!fl ssal'!Mo.ne"AcrBl'IH l'l aneHTl'l~l'!KaUHM ~acrl'!U T~3 ~ Mh B. a raxme 

JJOI'l'!qecKl'!8 CyMMbl CJIII'H8JJOB nJJH nJIOCKOCTe"A Yr• Yz• y3, Zl l'l ?-3 . 

O.D;fiOBpeMeirnO B Mamopl'!rapHO~ CX8M8 COBTIB,IJ.eH~~~i MCC ITpOBO,Ul'IJJCH 

TIO.UC~8T ~l'IC8JI KJl8CT8pOB B TIJIOCKOCTflX YJ l'l y3 • YCJJOBl'IH, KOTOpbiM 

.UO~ dbiJJM Y.UOBJl8TBOpHTb ql'ICJJ8 K.TI8CTepoB, 38.U888~Cb C ITOMOillb~ 

rrepeK~ID~areJJe"A Ha BHernHett naHeJll'l dJJOKa MCC. B cJJyqae cosrraneHl'lfl 

cl'!rHaJJoB Ha sxonax C~oxa MTIO nposepaJll'lcb ycJJOBl'lfl Ma*opHrapHocr~ ~ 

rrpl'l nOJJO~T8~bHOM perneHHH B~pad8THB8Jll'ICb CHI'H8JJH CTpOdl'lpOB8Hl'IH 

perHCTpOB. 8 T8KJK8 Cl'JTH8JIN 38ITYCK8 CTpl'IN!epHO:A K8M8phl H CT8pTa: 

nepena~H HH®0pM8Ul'll'l 1'13 Kpe"ATOB KAMAK B 3BM. BJJOK MITO d~OKHpOB8ACH 
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~0 ITOHB~eHHH CHrHa~a ~e6~0KHpOBKH H8 ero BXO~B ll5, KOTOpU~ 

TIOCTYTiaR H~ ITO OKOHqaHHH qreHHR C0~8pmHMOrO KpeaTOB KAMAK, H~ OT 
cxeMH MCC, ec~ yc~OBHR Ma~opnrapHOCTH He suno~HH~Cb. CxeMHaa 
pea~38UHR 6AOKOB COOTB8TCTBY8T 8H8~0rHqHHM 6AOK8M, OITHC8HHHM B 
pMoTe[IGJ. 

PHc. 8. CrreKrp rrorrepeqHHx HMITY~bcos 
rpnrrep}ruX qacrnu. 3arurpHXOB8HHaR 
06~8CTb TIORBAR8TCH B &TOM CTI8KTp8 
TipH OTK~roqeHHR· U~OKa MCC. 

1 (faB/c) 

Ha pHC. 8 rrpo~eMoHcTpKpoBaHo B~RHHe Ha pa6ory rpnrrepa 
BK~mqeHHH orpaHHqeHHa Ha qnc~a K~acrepos MCC(yr)>3 H MCC(y3 )>3. B 
CTI8KTp8 ITO rrorrepeqHoMy HMITY~bCY TpHrrepHHX qaCTHU, ITO~yqeHHOMY B 
p83Y~bT8T8 H3M8p8HllH H reoMeTpHqecKoa p8KOHCTPYKUHH HX C~8~0B B 
couurnax, oroUpaHHHx rrpn OTK~mqeHHoa cxeMe MCC. s~a OoAbmaR ~OAR 
~HOBUX cpaUaTUBaHHa ITpH p~ 3HaqHT8~bHO Hll~e YCT8HOB~8HHOrO 
nopora. OHH BHSBaHH,cKopee scero,perncrpaunea s nporropunoHa~bHNX 

K8M8pax 0~0Bp8M8HHO H8CKOAbKHX 
B38HMO~eacTBlfi1 B MarepnaAe 

sapRJKeHHhlx 

CT8HOK 

qacTHU OT 

CTpHMepHoa 

BTOPW·IHHX 

KaMepu. 
ITpOITOpUHOH8~bHHX K8M8p H CT8HK8X M8rHllT8. TipH BK~IDqeHHH B TpHrrep 
rrpnse~eHHoro aurue yc~OBHR 3TOT rrpaKTHqeCKH TIOJlHOCTbiO 
Hcqesaer. 

3a~ep*Ka cHrHaAa 3anycKa crpHMepHo~ KaMepH OT MOM8HT8 
TipOX0~8HV!H qacTHU qepe3 YCT8HOBKy COCT8BnH~a 0,4 MKC, ~TO 

BM8CT8 C Bp8M8H8M ~~R BHpaUOTKH 
(-" 0, 5 MKC) H8 IIp8BHlli8~0 Bp8M8HH llaM.R:TH 

BHCOKOBOAbTHOrO HMITY~bC8 

CTp>!MOpHOH KaM9p~ (~I MKC). 
CHrHa~ 38TIYCK8 ITOCTYIT8~ T8K~8 EO BXO~O~ perHCTp Kp8~Ta, 
CBH38HHOro C 3BM, H TIOHBn8Hll8 3TOrO CHrHa~a HHHUHHpOB8AO rrepeRaqy 
conep~oro perHcTpOB IIpOITOpUHOH8~bHHX K8Mep H ~yroa KOHTpO~bHO~ 

rnewopMaUHH H3 KpeRTOB KAMAK B 3BM EC-1040[I?l. BpeMH rrepena~ 
O.liHOrO C06blTHJ1 COCT8BAH~O "" 5 MC, 
perHCTpHpOB8Tb CA8llYI0m99 C06HTH8. 

noc~e qero 

3arrycK 

3~8KTpOHHK8 

CTpHMepHOR: 

MOrAa 

K8M8p1I 
6~0KHpOB8~CR OT~8AbHOR: CX8Moa ~0 ITORB~8HHR pa3p8lli8romHX CHrH8~0B 
OKQHqaHHH 38pH~H reHepaTOpa BblCOKOBO~bTHHX HMITY~bCOB H nep8MOTKH 
ITA8HKH B ~ToperHCTparopax. MepTB08 Bp8MJ1 YCT8HOBKH onpe~aa&HOCh 

DOC~8nHHM ~8KTOpOM H COCT8B~R~O 400 MC. ITo OKOH~HHll c6poca 
HHT8HCHBHOCTH YCKOpHT8~R B 38M rrepenasa~aCb HH¢QpM8UHR, 
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Co.n;epJK81U8H, B OCHOBHOM, 

I~e~eCTBY~~ WKKA. 

5. 3aKJil01.J8HH8 

KOHTpOJibHH8 MOIDlTOpHb18 

Ha Cla3e CTI8KTpOM8Tp8 H1CK ( CTpm18pH8fl K8M8pa B 

TIOJl8) C03JJ;8H8 aTIW=JpaTyp::-! ,I\JlH OT60p8 COCil:ITd, B KOTOpbl.X 

C'I8T8 3a 

M8rHHTHOM 

oVpasyercR 

3<-:1p.HlK8HH851 '-18C1'YJJ~a C 60JlbWHM IIOTI8p8"1Hbl.M l1MIIYJibCOM. 0CHOBHbl.MH 

A8T8KTOp8MH CHCT8Mbl. OTCiopa RBJIRIDTCR TpH JJ;BYXKOOp~aTHbl.8 

MHOronpOBOJIOY:Hbl.8 rrponopi..l,MOH8JlbJThl8 K8M8pb1 C 

M8TpHI.laMH COBII8)l8ffil.~ Cl1TH8JlOB OT OTJJ;8JibHbJ.X 

IIO,llKJIKN8HHhtMH 

TIJIOCKOCT8:A:. 

K lillM 

CHCT8M8 

Bhl)l8JIH8T C06HTlHI, B KOTOpHX BTOpH'IH8R 38pHlK8HH8R 

BHW8 nopora, YCT8H8BJIHB88MOrO B rrp8Jl8JI8X (1,0 
1.J8CTHU8 HM88T p~ 

+ 1,5) r8B/c, H 

BHJI8T88T B U8HTp8JibHO:A: o6JI8CTH Cibl.CTpOT, T.8. ITOJJ; TIOJlHpHHM yrJIOM B 

CHCT8M8 ll8HTpa M8CC anpoH-HYKJIOH OKOJIO 90°. TipH 3TOM 3~KTHBHOCTb 

OTUopa C000THB CJICJ<:.iO 31:iBHCl'IT OT 3H8"1f8IDHl p ~. 38Jl8plKKa p8Ul8ID151 0 

perHCTp8UID'I COCib!TlU1 OTHOC1"-T8JlbHO ripOXOlK,li;8HHH '18CTHU '18p83 

YCT8HOBKY (~ 0,4 MKC) Y,Zl;OB~8TBOpH8T Bp8M8HHHM Tp860B8H~RM ~R 

pa6oTN co crpKMepHo~ KaMepon PMCK. 

OITHcaHHaH CHCT8M8 rrpopaCioTa~a Ha YCKOpHT8JI8 Y-70 M~B3 

CeprryXOB !500 qacoB, M C 88 TIOMOmbiD CIH~O 3aperHCTpHpOB8HO 200 

TNC. Ka,ll;pOB. l10CJJ8 ITpOCMOTpa H reoMeTpH1.I8CKO:A: peKOHCTpYKI.I,lill 

TIOJiyqeHHO:A: ~bMOBO:A: HH¢QpM8UHH 6H~a orrpe~eJieHa )lOJIH ¢oHOBNX 

C06HTHa, OTOUpnHHHX TpHrrepoM. 0Ha COCT8BJIH8T 50% , llpH'I8M 

OCHOBHHMH HCTO'IHHK8MH ~HOBHX cpaCI8THB8HH:£t RB~HIDTCH : 

B38HMO,Z1;8:A:CTBHB BH8 MHlli8Hl'l; 38TIYCK YCT8HOBKH qacTHU8:A:, o6pa30B8HHO:A: 

B KOHB8pTOp8X 1-KB8HTOB; TpHrrep, BU3B8HHU:A: '18CTl'IU8:£t M3 BTOpH'IHOrO 

B38HMO)l8:A:CTBHR RJIH HBOTKHill~BHHOrO rano ny~a.ilpH 8TOM VOJibWHHCTBO 

He ITOAJI8lK8mHX H3M8p8Hl'IID KanpoB MOJKHO HneHTH~UHPOB8Tb H8 CT8~ 

rrpoCMOTp8 ITJI8HKH. 

B saKJIID'I&HHe asropu rrpHHocHT U.naroJlapHOCTb corpy.n;HHKaM ~~B3 

{r.CeprryXOB) A.M.POHXHHY 38 TIOMOmb B pa6oTe H B.A. MaHIDeeBy 38 

cone:A:cTBHe rrpH BhlBone TIY'IKa. 3. CaJiarre (BapwascKH:A: yHHsepcHTeT) l'l 

H. fum: CI.Jl1<l?M. BynarrewT) 3a yqacrHe B HaJia.m<e &~eKTpO:HJfri:H, a raKlY.n 

C"TPY.llti:1Kai\1 CH30 Oltlffi1: 3.YI.!vla.7.rbUeBJ 3a BHlii't.aH~~e 1; ~IOL.,I.!,ep;,.ucy, 

E.A.MypasbeBy 3a ill\.~1a;1. B iviOHTai\ J..J. aKCIJ..'lyararuno ycTaHoBKlll, 

B.H.B?.Horpa.n.oBy H era l'PYfJ.Ie 3a HaJia.rr.RY >l oCicJiyEJ,~Ba.Hi18 Kp~:o

renHoH MhliiSHE, H. B.fopdyHo:ay, H . .Ji .~ypM8llil.J z .J.pyr.k;.M corpyM~KE1i.1 

BHqec~Te~bHOro UBHTpa CH30 OMffM 38 yqacTHe B pa3padOTK8 H 

06ecneqeHHH Hane~o:A: paCIOTH CHCT8MH CBH3H ycT8HOBKH C 3BM EC-1040. 
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