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nposoauTb onhlThl no Tpo ~HoMy pacceHHH~. TeopeTu~ecKue u sKcnepuMeHTanbHhle coo6pa•eHHH, 

CBH38HHhl e C BO n pOCOM 0 llOC T 8 HOBKe T8KHX OnhlTOB If B38HMOCBH3H HX peaynbT8TOB, noapo6HO 

Ill 
p a ccMOTpeH bi B o 6 aop e • CxeMa onbiTOB no Tpo~HOMY pacc e HHH~ B birnHaHT cneay~WHM o6-

paaoM. B nepsoM p a cc e HHHH B03HHKaeT nonepe~Ho n onHpuaosaHHhl~ ny~oK npoToHoB. C noMOWb~ 

cneuua n bHOro M a rHuTHoro nong &TOT ny~oK MO*HO caenaTb npoaonbHO nonHpH30B8HHbiM (eM., 

/ 2/ 
a a npuMe p, ) • D a n e e npo u a s o auTCH BTo poe p a ccegaue, B KOTopoM nonHpuaauug uaMeHSieTCH. 

Vlay ~ eau e & Toro u a M e a e aug nonHpuaauuu npoua s oauTCH c noMOWb~ TpeTbero pacceHHHSI. Hau-

6on ee npo cT o M o ryT 6 biTb u a MepeHbi nonepe~Hbie KOMTIOHeHTbi nongpuaauuu asa•ahi pacceHHHoro 

ny~K8 . C 8 THMH K OM ITO He HT8MH CBH3 8Hbl cneay~WHe napaMeTpbl TpOltHOI'O p8CCeSlHHSl; napaMeTp 

D 1 uaMe pSieM bi~ B OTi biTe 1 Koraa see Tpu pacceSIHHH npouasoaSITCSl B OD,HO~ nnocKOCTH u uc

non ba y e T C Sl n onepe~H o n onRpuaosaHHbi~ nyqoK; napaMeTpbi R u A 1 uaMepReMbie B onhiTe, xor-

Q 8 BCe TpH p acceHHHH npOH3BOQHTCH B TIOCneaOB8TenbHO nepneHnHKynSlpHbiX nnOCKOCTSlX C He-

nonba osaaueM c oo T se TCTB e HHO nonepe~Ho u npo aonbHO nonHpH30B8HHhiX ny~xos, DanbHe~wee 

H3y~e HHe TpOHH Or O p acceSIHHH CBH38HO C H3 MepeHHeM npoaonbHO~ KOMTIOHeHTbl TIOnHpH38UHH 

QB8*llbl pac c e HHH Or O ny~Ka npOTOHOB. 

8 CT8Tbe Q8HO OTIHC8HHe yCT8HOBKH, npeJlH83H8~eHHOlt anH H3MepeHHH nap8MeTp01! TpOltHO .. 

ro pacceHHHH B ynpyroM pp-pacceHHHH c ucnonbaosaHHeM npoaonbHO H nonepe~ao nonRpuaosaH

HbiX n y~KOB npOTOHOB weCTHMeTpOBOrO CHHXpOUHKnOTpOH8 06beQHHeHHOrO HHCTHTyTa SIQepHbiX 

HCCneQOB8HHlt/
2 •31 • YCT8HOBK8 MO*eT 6h!Tb HCTIOnb30B8H8 T8K*e ami H3y~eHHSI KOppenHUHH no-

nepe~H b!X KOMTIOHeHT TIOriHpH38UHH npH pacceHHHH HenonHpH30B8HHbiX H TIOnHpH30B8HHbiX ny~KOB 

npOTOHOB BhlCOKHX 8He prH~. 

06wee OTIHC8HHe 

YcT a HOBKa, n o xaaaHHaH Ha puc. I, npeaHaaHa~eHa npe•ae scero anH H3MepeHHSl napa

M e TpOB TpO~HOrO pacC eHHHH B cny~ae, Koraa p8CCeHHHe B BO.llOpoae npOHCXOQHT B ropH30H

T8n bH O~ nnOC K OCTH. YcT a HOBK8 COCTOHT H3 llBYX *eCTKHX cpepM 4 H 5, KOTOpbie MOryT Bp8W8T!>

CH BOKpyr H e TI OQBH*HO~ BepTHK8llbHO~ KOnOHHbl 2, OTIHp8HCb H8 o6wee OCHOB8HHe I. Ha KOnoH

He 2 yc T 8 H8BnHB 8 eTCH BOll0p0llH8H MHWeHb 3, KOTOpag B OTibiTe cny*HT BTOpblM pacceHB8TeneM. 

Ha ITOBOpOTHblX cpepM8X 4 If 5 pacnonara~TCH CUHHTHnnHUHOHHhle C~eT~HKH n31, n32, n33 H 

n3t, n32, n33. 3TH C~eT~HKH o6paay~T COOTBeTCTBeHHO TeneCKOTibl n3 H n3, KOTOpbie peru-

CTpHpy~T 38pH*eHHble ~8CTHUbl, HCnyWeHHble H3 BOQOpOQHO~ MHWeHH TIO.ll yrn8MH e 
1 

8~ npOH3BOQHTCH H8 yrnOMepHOM 

Kpyre 6. 

DnH Bbxaeneaug npouecca ynpyroro pp-pacceHHHH cpepMbi 4 H 5 ycTaHasnusa~TCSl T8K, 

~T06bi yro n pacTs o pa Me•ay TenecKonaMH 8
2 

+ 8 ~ oTse~an KHHeMaTHKe ynpyrux pp-coy a a-

e H 
2 

E)~ COOTBeTCTBOB8nH HCCneayeMblM yrnaM 

3 

e 
1 

H e' B CHCTeMe 
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u e HTpa Mace (c.u.M.). T a KHM o6pa3 oM, c noM Olll b !O o nHCbiBaeMoi! y cTa H oB K H M O)!{ H O onHoe p e -

MeHHO H3MepHTb n a paMeTp bi Tpoi!H o r o p acceHHHH n nH o6or~x conpH)!{e HH b i X yrn o e () 
2 

H () ~ • 

Ha KOHU8X cpepM Kpe n HTC H OnOpH bie LlH C KH 7 H 8 , KOTOp bi e BMeCTe C M HllleHHMH-8H8nH 3 8TO-

p8MH 9 H 10 H CUHHTHnnHUHOHHblMH C'!eT'!HK8M H n II- n23, perHCTpHpy!OlllHMH TPH)!{Llbl pacc eS!H-

Hhle npOTOHhl, o6pa3y!OT C8MOCT OHTe nbHhl e y 3 nhl yCT8HOBKH-nOnHpHMeTphl. 

)KecTKOCTb nOBOpOTH biX cpepM p8CC '!HT8H8 H8 6 0 nbWY!O Harpy3 Ky, C03Ll8B8eM y !O nOnS!pHMe

Tp8MH, []OCKOnbKY rnaB HOi! npH'!HHOi! CHCTeM8TH'! e CKHX OWH60K B n o nHpH38UH OHH hlX OfihlT8X HB nSI-

eTCSI HapyweHHe !OCTHpOBKH ann a paTypbl 8H8nH 3 Hpy!OLUero pacc e SIHHSI. 

OnopHbie LlHCKH 7 H 8 MoryT 6 h iTb y c TaH o en e H bi eepTHKanbH O , KaK a To n o K a3aH o Ha pr~ c .l, 

H ropH30HT8nbHO. 8epTHK8nbHOe pacnonO)!{eHHe LlH C K OB HCn Onb3ye TCH B Ofi b iT8X , B KO T Opbi X nnoc 

KOCTH BTOpOrO H TpeTbero pacc e SIHHi! B38HMH O n e pneHLlHKynHpHbl (H3 M e peHHe n a p a M e TpOB A H R ), 

ropH30HT8nbHoe pacnono)!{eHne - B onbiTax, Korna nnocKOCTH BTopor o H Tpe Tbero pacceHHHli 

co13nana10T (H3MepeHne napaMeTpa D , KanH6po BO'!Hbie aKcn e pnM e HTbi). 

npn OLlHOBpeMeHHOM 8H8nH3e nonSipH38UHii 060HX conpSI)!{ e HHhl X npOT OHO B H3Me pH !O TCH K Oa¢

cpHUHeHThl KOppenSIUHH, KOTOphle onpenenSI!OTCSI BenH'!HHOi! H Hanpae n e HHeM n o nHpH 3 8UHH fi8Ll8 !0-

LUero ny'!K8, 8 T8K)!{e B38HMHbiM pacnonO)!{eHH e M nnOCKOCTH pp-pacce HHHSI H nnOCKOCTeii 8Hanv. -

3Hpy!OlllHX pacceSIHHl!. C HCnOnb30B8HHeM HenonHpH30B8HHOrO, none p e '!H O H n p OLl OnbH O n o nSipH3 0 -

B8HHbiX ny'!KOB npOTOHOB OfiHCbiB8eM8SI YCT8H OBK8 [] 03B OnSieT BeCTH H3 MepeHHH BOCbMH pa3nH'!HbiX 

Koacj:Jcj:JHuHeHTOB KoppenSIUHll. TeopeTH'!eCKoe pac c M o TpeHHe 3THX aKcn e pHM e HTOB npOH3BeneHo 

/4/ 
BonbcpeHwTeiiHOM • 

llnSI yMeHbWeHHSI cpOHB Cnyqai!HblX COBri8LleHHi! npOTOHbi, He p8CCeSIHH b l e B Tpe TbHX MHWe-

HSIX 9 H 10, perHCTpHpy!OTCSI CUHHTHllnSIUHOHHbiMH C'!eT'!HK8MH n3A H n3 A , BKn !O 'le HHblMH H8 

8HTHCOBfi8LleHHSI C OCT8nbHbiMH C'!eT 'l HK8MH. 

/2/ 
npH fiOMOlUH cneunanbHOrO ycTpOi!CTB8, OfiHC8HHOrO B pa6oTe H He []0K83 8HHOrO H8 

pnc. 1, HenocpencTBeHHO B xone onbiTa MO~Ho H3M e pSITb nono)!{eHHe H npocj:JHnb ny'!K8 n o nSipn-

30B8HHhlX npOTOHOB. 

Hn)!{e onHCbiB8!0TCSI oTnenbHbie y3nhi y c T8HOBKH H HX x a p a KTepHCTHKH. 

BonoponHaSI MHWeHb 

npn H3MepeHHH napaMeTpOB D • R • A B pp-pacceSIHHH BTOpblM p acce n e aTeneM HBnHe T C H 

BOLlOp0LlH8SI MHWeHb 3. 3Ta MHWeHb npeLlCT8BnSieT C060l! UHnHHLlpH'!eCKHll C OCYLl llb!08pa, Ha

nonHSieMbll! )!{HLlKHM aonoponoM. BHyTpeHHHl! LlH8MeTp cocyna - 12 CM, e MK OC Tb - 3,5 n, Ton-

!UHH8 CTeKnSIHHblX CTeHOK - 1 MM. CocyLl H8XOLlHTC SI B MeTannH'!eCKOM 38IUHTHOM K O)!{yXe, 

B e pXHSISI '!8CTb KOTOpOrO COeLlHHHeTCSI C CHCTeMoii npHHY LlHTenbHOii B b iTSI)!{HOi! BeHTHnSIUH H 

(cM.pHC. 1). V1cnapSI!OIUHl!CSI BOLlOpOLl OTB OLlHTCSI B He38BHCHMY!O CHCTeMy e CTeCTBeHHOi! BeHTH-

nSIUHH. Ha ypoeHe ny'!Ka npoTOHOB e 38IUHTHOM K O)!{yxe npope3aHbi OKHa, 3aKneeHHbie an!OMHHHe-

eoii cj:Jonhroll. 

3anonHeHHe MHWeHH )!{HLlKHM BOLlOpOLlOM OCyiUeCTBnSieTCSI H3 C <eUH 8 nbHbiX nepeHOCHblX 

Llhl08pOB eMKOCTb!O 24 n151 . nononHeHHe MHWeHH npOH3 BOLlHTCSI qepe3 K8)!{Llble 6-7 '!8COB 

pa6oTbi. 
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nonepe '!H bl 9 pa3 M9pbl nyqKa llOn5!pH30BaHH blX npDTOHOB H KpHCTannos CUHHTHnnSIUHOHHbiX C'leT-

'IHKOB 6b!nH Bbi6paHbl TaK, 'IT06b! CHCT9Ma c o npS!>K9HHbiX Ten e CKOllOB, HCllOnb3yeMaSI LlnSI Bb!Llene-

HHSI ynpyroro pp-pacce SIHHSI, "He BHaena ., cTe H OK Llb!Oapa. EnaroaapSI 3TOMy
1 

perHcTpHpy!OTCSI 

TOnbKO npDTOH bl , p8CC9SIHH bl9 B >KHLlKOM BOL10p0Ll9 , 

VI3MepeHHe nonepe'!HbiX K OMnoHeHT n o nSipH3aUHH asa>KLlhi pacceSIHHhiX npoTOHOB npoH3BDLlHT

CSI c noMOWb!O pacceHHHSI s MHWeHSIX 9 H 10 Ha yro n 8 3 
• TpH>KLl hi pacceSIHHbie npoTOHhi perH

CTpHpyJOTCSI TeneCKOnaMH n 1, n2 K n 1, n2, COCTOSIWHMH COOTB9TCTB9HHO H3 CUHHTHnnSIUHOHHbiX 

cqeT'!HKos n11, n12, n13; n21, n22, n23 H n11, n12, n13; n21, n22, n23, yKpenneHHhix Ha 

llOB.OpOTHblX WTaHrax 11, 12, H 13, 14. 3TH llOBOpOTHbie WTaHr'H MOr'YT spawaTbCSI He3aBKCHMO 

Llpyr OT Llpyra , B nnOCKOCTSIX OnO pHbiX LlHCKOB 7 H 8. npH BepTI!KanbHOM pacnonO>K9HIIH OnOpHbiX 

LlHCKDB nosopoT wTaHr II- 14 npOH3BOLlHTCSI qepBS!'!HhiMII napaMII 15, Koneca KOTOpbiX >KecTKD 

yKpenneHbl Ha BTynKaX C OOTB9TCTBYIOWIIX WTaHr, a qepBS!KH - Ha onopHb!X LlHCK8X. CaM!! LliiCKH 

B 3TOM cnrqae KpenSITCSI K llOBOpOTHbiM cpepMaM 4 H 5 nocpeLlCTBOM KpOHWTeftHOB 16. npH rOp1130H

T8nbHOM pacnonO>K9HIIH OllOpHbiX LlHCKOB q e pBS!'IHbl9 MexaH113Mbl 15 K KpOHWTeftHbl 16 CHHMa!OTCSI 1 H 

LlHCKH 7 If 8 KpenSITCSI H9llOCp9 LlCTB9HHO K cpepMaM 4 H 5. 

KoHcTpyKUHSI If KOMnOHOBKa y3nos npH6opa BbiiTOnHeHbi TaK, 'ITO npH n1060M pacnono>KeHHH 

OnOpHbiX LlHCKOB U9HTpbl TpeTbiiX MHWeHeA, HaXOLlS!WHXCSI Ha OCII BpaweHIISI WTaHr 11-14, a TaK

>Ke U91{Tpbl CUHHTHnnSITOpOB n106oro H3 Ten eC KOllOB n I, n2, n 1, n2 np11 ycTaHOBKe 3TH X Tene

CKOllOB llOLl yrnoM 8
3 

= 0 ° 1 ne>KaT Ha OLlHOA npS!MOA - Cp9LlH9M HanpasneHHII HMnynbCOB LlBa>K

Llhl pacceSIHHbiX npOTOHOB. B pa60'!IIX H3MepeHHSIX TeneCKOllbl n 1, n2 ( TaK>Ke KaK H n I' n2) 

ycTaHaBnHBa!OTCSI nooqepeLlHO llOLl yrnaMH ± 8 3 H + 8 S no COOTB9TCTBYIOWHM CKOpOCTSIM 

C'19Ta onpeaenSIIOTCSI aCI!MMeTpHH 1 xapaKTepH3YIOW119 KOMnOH9HTbl nOnS!pH3aUHA nyqKOB LlB8>KLlbl 

p8CC9SIHHbiX npOTOHOB, nepneHLli!KynSipHble nnOCKOCTSIM onOpHbiX LlHCKOB 7 H 8, 0LlHOBpeM9HH8SI 

perHCTpaUI!SI Tpii>K Llbl paCC9SIHHbiX npOTOHOB napaMH TeneCKOllOB ll03BOnSieT ysenH'!HTb BL1B09 

CKOpOCTb H3Mep9HIIA II KOHTpOnllpOBaTb pa6oTy annapaTyphl B XOL19 OnhlTa, ilnSI nepeCT8HOBKH 

TeneCKOnOB HaLlO C'19T'IHKII Ha WTaHre 12 ( 14) nosepHyTb Ha neTnSIX 17 ( 18), onyCTifTb WTaHry 

12 ( 14) BHif3 1 a WTaHry 11 1 ( 13) nOLlHSITb BB9pX, sepHyTb C'I9T'IHKII TeneCKOna n2 ( n2) B 

npe>KHee nonO>K9Hif9 H CHOBa ycTaHODHTb WTaHrll llOLl yrnaMII 

lf3BOL111TCSI C TO'IHOCTb!O 3' • 

± 8 3 , 0TC'I9T 3Ha'!eHHA 8 
.3 

npo-

Bo BpeMSI cpOHOBbiX H3MepeHHA- npH OTCyTCTBH'H TpeTblfX MHWeHeA -nepea C'I9T'IHKaMH n13, 

n23, n 13, n23 ilOMeWa!OTCSI nonH3THneHOBbi9 Hnlf yrnepOLlHbl9 cpHnbTpb! 1 3KBHBaneHTHbl9 TpeTbiiM 

MIIW9HSIM no TOpM 0 3HOA CnOC06HOCTif. 

MaTepHan MHWeHeA - aHanH3aTopoB If senH'IHHa yrna 8, Bb!6Hp810TCSI TaK, 'IT06b! Tp9Tbe 

pacc e SIHHe o6naaano onTHManbHOA aHanH3HpyJOweA cnoco6HOCTb!O, B cepHH 3KCnepHMeHTOB no 

TpOAHOMy paCC9SIHHIO npOTOHOB 6b!nlf I!CnOnb30BaHbl yrnepOLlHble MHW9Hif, TpeTb9 pacCeSIHHe perH

CTpHposanOCb nOLl yrnOM 83 = 12°. npH Ha'lalibHOA 3H9Pr'l:lll npOTOHOB 660 M3B 3TO n03BOnSieT 113-

0 0 
M9pS!Tb nonS!p113aUIIOHHb19 napaMeTpbl B LlHana30He yrnOB 8

11
= 50 - 130 • 

OnpeaeneHHe aHanH3HpyJOweA cnoco6HOCTH TpeTbero pacceSIHIISI npo113BOL111TCSI cneayiO:UHM 
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o6 n a3oM. VIcnonb3yeTC5! nonepe'lHO non5!pli30B8HHbtl% ny'loK npoTOH OB c R3BecTHOl! n on5! pR38URel%, 

38TOpM O)!( 8HHblfi no 9Heprli li , paBHOl% 9HeprRH npOTOHOB, p8CC85!HHb!X B Bono p one H8 38n8H!ibiH 

yro n 8 
2 

• nosOpOTHbl8 cpepMbl 4 li 5 n OO 'lepenHO YCT8H8BflliB8IO TC5! non yrnOM 8 ~ 0 ° , onop-
1 

H b19 nHCKH p acnonaraiO TC5! rOpH30HT8flbHO, li B T9X )!(9 reOM9Tpli'l8CKiiX yCflOBiiSIX, 'lTO li npli !13-

MepeHRii n apa MeTpoa Tpoll.Horo pacce5!HH5!, li3Mep5!eTc5! acRMMeTpli5! naoitHoro p a cceHHH5!, nponop

UHOHanbH85! non5!pli38UiiH ny'lK8 li 8H8flH3HpyiOlllefi CnOC06HOCTii yrneponHbiX MHW9HeA. 

Ha pRe. 2 noKa3aHa aHanH3RpyiOwa5! cnoco6HOCTb non5!pHMeTpa a 38BiiCHMOCTH OT 9HeprRH 

8H8flli 3HpyeMbiX npOTOHOB. 

CuRHTHnnHUHOHHwe C'leT'lliKii H sneKTpOHHKa 

8 yCT8HOBK9 HCnOflb3yiOTC5! CUHHTHflfl5!UiiOHH ble C'l8T'lHKH, COCT05!lllH8 H3 nnaCTM8CCOBbiX 

CU HHTHflfl5!TOpOB, nOnbiX CB9TOBOnOB li cpOTOYMHO)!(IiTeneA ¢3Y-33 C M8rHHTHblMH 9Kp8H8Mii. 8 

T86flHU8 YK83 8 Hhl p 83M8 phl CUHHTHflfl5!TOpOB, 8 T8K)!(8 paCCT05!HH5! OT CUHHTHflfl5!TOpOB no U9HTpa 

aonop on HoA MHW9HH Hflli no U9HTpa MliWeHel%-aH8flH38TOpOB, Bhl6pa HHhl9 npH H3MepeHHH napaMeT-

p a A nnH yrna () : ()' ~90°. npH H3MepeHH5!X non n pyrHMH yrn8MH H8CKOflbKO H3M8HS!IOTC5! pac-
2 2 

C T OSIHH SI OT CUiiHTHflfl5!TOpOB C'l8T'lHKOB n3t, n32 HflH nJ t, n32 no U8HTpa aonoponHOA MHW9HH 

TBK , 'lT06bi KO)!(yXIi 9 THX C'l8T'lHKOB He nonananli B ny'lOK non5!pH30B8HHbiX npOTOHOB. 

Ha pHC. 3 nOK83 8H8 norH'l8CK85! CX9M8 BKfliO'l9HH5! CUHHTHflfl5!UH OHH biX C 'l9T 'lHKOB H TenecKo

/6/ 
nos . B yc TaH OBKe Hcnonb3YIOTC5! nHonHbie cxeMbi 6bJCTpbiX cosrraneHHl% c p a3pewaiO lllHM apeMe-

HeM 10 HC eK. H 06bi'lHbJ9 naMnOBbJe CX9Mbl MenneHHbiX COBnaneHHli ( T ~ 18 HCeK), 8HTHCOanane -

HHH H T.n. 

Pa3M8pbl CUHHTHflfl5!TOpOB ,CM . PaccT.OT PaccTOHHHe 

8bJCOT8 WHpHH8 TonwHHa 
ueHTpa OT U9HTp8 

C'leT'lHKH BOnoponH. MHW8Hei1-8H8nH-

MHW8HH
1 

38TOpOB 
1 

CM • 

CM. 

m1. n3 1 5,0 8,0 1,0 17,5 

n32, n32 6 ,0 10,0 1,0 30,0 

n33 , n33 5,0 5,0 0,5 93 , 5 6,5 

n3A, n3 A 8,0 10,0 1,0 155,0 

nt1, n2 1, n 11, n21 6,0 4,0 1,0 42,0 

nt2, n22, n 12, n22 7,0 5,0 1,0 64 ,0 

nt J , n23, n 13, n23 8,0 6 ,0 1,0 81,0 

--- -- - ----------- - -- - - -

K o HcTpyKTHBHO BC5! panHoTexHH'l9CK85! 'lBCT b y c TaH OBKH H3ro ToaneHa a BHne Tpex cToeK . 

8 CTOl!Ke 6bJC Tp bi X COBnaneHHll: paCnOfl0)1( 9 Hbl CX9Mbl COBnaneHHfi HMnynbCOB OT OTnenbHbiX C'leT

'li!KOB TenecKonoa . 3Ta CTOHKa HaxonHTCH a Herrocpe ncTaeHHoll: 6nR30CTH K ycTBHOBKe. VIMnynbCbi 

OT TenecKonoa nepenaiOTCH c Hee a 3an perRcTpHpyiOwell: annapaTypbi no Ka6enHM nnRHoll: 70 M. 

8 C T OHKe MenneHHbiX COBnaneHiifi HMnynbCbl OT T e neCKOn OB n 1, n3, nC; n2, n3, nC; 

6 
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J13 A , JlC; ri J, ri3, riC; ri 2, fl3 , riC H ri3A, riC llOD. 8IO T C SI H8 B X OD. bl CXBM COBll8D.BHHll H , .aane e, 

CXBM, 8 HTH CO B fl 8D. E'H iill: T 8 K, 'JTO OKOH'I8TBllbHO perHCTp Rpy iO TCSI C KOpOCTH C'IBT8 Jll 3CA, J123C A , 

n 13C A , n 2 3CA aHT Hc osna.aeHHll: n1 ( 1 + 3+C >-< C+3A ) ; , n; ( 2 +3+C ) -( C+3A > 1, n; < 1 +3+C ) - ( C+3A );, 

ri/ ( 2+3+C ) -( C + 3 A ) /, CO OTBBTC TBBHHO. Y1Mn yn b Cbl 8 TH X 8H THCOBll 8 D.BH H ii ll 0 D.8IOTCSI T8K)f{ B H8 

B X OD. bl C XBM COB fl 8 D.BHHii B C n e D.yiOLUell: CTOi\Ke , 'ITO fl03 B Oll SIB T p e rRCTpHpOB 8 Tb KOppe nHUHOHHb!B 

COBll 8 D.BH H SI Jll ri l, J12ri 2 , J12ri1 H J11ri2. K p OMB T Or O, D.llSI KOHTpOllSI p a 60Tb l y CT8HOBKH H 

MOHHTOpOB ny '!Ka npe.ayCMOT p eH a perHCTp8U,H SI C'IB T 8 nn cosna.aeHHll: J1 ( C+3A) + n ( C+3A ). Cne-

UHanbHblll KaHan n p e D.H83Ha'! e H D.liSI npoBepKH OT D.BllbHbiX C 'IB T'I H K OB nepe.a Ka)f{,llb! M C B 8HC OM 

p a 60Tbl H 8 Y C K Op HTBlle . 

riepBOH8'18ll b H aSI H8li8D.K8 :;meKTpOHHKii COCTOS!ll8 B no.a6ope cpOT OYMHO)f{HTenell, D. liHH nepe

D. 8IOLUHX K86ene l!: H D.H CKpHM HH 8U Hl!: B CXe M8X C OBILaD.e HHll H 8HTHCOBfl8D.BHHll: . P a6oq e e H8llpSI

)!{eHR e llliT8 HIHI cPOTOyMHO)f{ H Tellel!: 6 b!ll0 B LI6p8HO npH 3H8'!eHHii , npeBbiLU 8 IOLUe M Ha 100 BOllbT 

H8llpSI)f{eHii e H8'1al!a llli8T O C'!eTHO ll: X 8 p8KTe p HC T HKH. ripose pK8 ll0K838ll8 , 'I TO 9cpcpeKTHBH OCTb 

p erHCTp8UHH CXeM COBUa,lle HHll: H 8HTHC OB ll8D.eH H ll: 6l!H3 K8 K 100%. 

0nHC8H H 8SI annapaTypa 9KCnlly8THpOB8 li8C b B Te'!eHHe D.llliTellbHOro nep HOD. a B peMe HH, 

H8HHHaSI C 1 960 ro.aa . 3a 9 T O BpeMSI H e ll 0 T pe60B8li0C b HH OD.HOll: D.OllOliHHTell b HO ll: H8CTpOll:KH 

CXeM, e ClJH He C'liiT8 Tb 38Mel!bl Bbi WeD.WHX H3 C TpOSI ll 8 Mll. B b!COK a SI CT86HllbH OCT b annapaTypb! 

llOlJH OC T biO COOTBeTC T B yeT T p e60B 8 HHSIM , n p eD.bSIBTJSieM hiM K 9KCne p HMeHTallbHblM ycTaHOBK8M 

n p !i H3 y'l eHHH ll OllS!pH38U HOHHhlX SIBl!eHHI. 

Yrnosoe pa3 p eweHH e p e rHcTpHpy iO LUel!: annapaT y p hi 

B onbi T a x n o Tpo l!:HOM Y p a cc eSIH RIO H3 - 3 8 He.aocTa T O'!Holl: IiH TeHCiiBH OCTH RMeiOLURXCSI 

110liS!pH30B8HH biX fl Y'IKOB npOT OHOB npHXOD.Ii T CSI y BelJH'IHB 8 Tb HCllO:n.b3yeM bie p83Me p bl non e pe'!HOrO 

Ce '!e H H SI n y '!K8 npOTOH OB , p83Me p bl BOD.OpOD.H Oll: MHWe H H H C UHHTHllliSITOpOB B TeneCKOll 8X, XOTSI 

n p H a T oM yxy.awaeTC SI y rnosoe pa3 p eweHHe annap aTyphi. 

Yrnosoe p a3 p eweHHG npH H3Mep eHH H nonSipH38UHO HH hlx napaMeTpoB o n p e.aen SieTCH T peMH 

cp8 KT Op 8MH: so- n e p B biX, r e oMeTp H 'IBC K H M y rnOBbiM pa3 p e weHHeM ;1 E) , KOTOpOe 3 8BRC iiT OT 
1 

p 8 3 MBpOB 11pOCM8T pHB8BMOll: C Oll pSI )f{BHH blMH T elJBCKOll8MH '!8 CT!i BOD.OpOD.HOll: MHWBHH , LUH p H H bl 

on p eD.eliSIIOlU HX C U HH T H lllJSITO pOB J133 H ri 33 H p8CCTO'SIHiiSI OT MHWeH!i D.O 9THX CU!iHTHlllJSITOpOB; 

so- sTOp biX , yrJIOM --1.). 8 
2 

M HO r OKp8TH Or O pacceSIHHSI npOTOHOB H 8 n y TH D.O On peD.BliSI IO lUHX 

CU HHTii llliSI T OpOB; • B onHcwsaeM oA ycTaHOBKe yr-

liOBOe p a3 p eweH !iB 38B HC H T rli B BH bi M o6pa30M OT r eoM e TpH'!eCKHX p 83Me p OB ( cM.T86lJHUY ), 

npH KOTOp b lX B e l! H'IHH8 6. ®1 Ii3 M eH Si e T CSl OT 1 ,5° D. O 1, 9° D. liS! yrnOB p acceSIH H Sl OT 

50 ° .ao !30° ( c. u.M.) . 

06ecne'! e HHe H3Mepe HRll: B o 6nacTH Man w x yrnos 

Y1 c n Ollb30B8HH e yrnepo.aa B K8'1 eCTB e 8H8liH38T Op8 HM e eT onpe.aeneHHbie n p eHMyLUeCTB8 

npH 6 0llbWHX yrli8X BTOp Or O p a c c e SIHH5I , K Or .aa 06 p 830B8H He TT - Me30HOB B T p e T bell: MHWeHH 

l!H6 0 He3 H 8 '1H Tell b H O , l!H6 0 HB npOH CXOD.HT BOBCe . 0D.H 8KO B pHD. e Clly'!aeB n p eD.C T 8Bli SI IOT HHTepeC 
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lf C.CnelJ,OBaHIHI npK BTOpOM p acceHHKK B o6naC.TK ManbiX yrnOB, rae, C OLJ.HOli CTOpOHbl, CTaHOBKT-

CH HBB03MQ)I{Hb!M BbiLJ.BnBHKB ynpyroro pp-paCCBHHIIH C onpS1)1{8HHblMK TeneCKOnaMH, C LJ.pyroli, -

pe3KO yMeHbwaeTCH aHanH3HPYJOWaH cnoco6HOCTb yrnepoaa. B aToM cnyqae cTaHOBKTCH uene

coo6pa3HhiM Hcnonb30BaTb B Ka'iecTBe aHanH3aTo pa nonHpH3BUHH npouecc ynpyroro pp-pacceg-

17/ 
HHH 

DnH aToro B ycTaHOBKe yrnepoaHaH MHWBHb 9 (KnK 10) 3aMeHHeTCH Ha nonKSTHneHoByJO, 

TeneCKOnbi n 1 K n2 ( Kni!: n 1 K n2) ycTaHaBnKBalOTCH no a COnpH)I{BHHb!MK yrnaMK, a aneKTpo

HHKa nepeKnJO'iaBTCH TaK, 'iTO B On biTe perKCTpKpyeTCH CKOpOCTb C'iBTa n 123A linK n 123A 

8HTHCOBnaaeHKli n/(1+2+3) -3A/ KnK n/(1+2+3)-3A/ KnK n/(1+2+3)-(3A/. 

3aKn JO 'iBHKe 

KaK noKa3ana npaKTKKa pa60Tbl C ycTaHOBKOli, BBCb KOMnneKC annapaTypbl K BCnOMOraTenb-

HhlX ycTpOliCTB OTnH'i88TCH yHHBepcanbHOCTb!O K YLJ.06CTBOM npK BhlnOnHBHHH nOnS!pH3aUHOHHhlX 

aKcnepKMeHTOB B pa3nK'iHhiX aapKaHTax. B Ka'ieCTBe npHMepa HK)I{e npKBOLJ.HTCH aaHHhie o6 ycno

BKHX TKnK'iHOrO 9KCnepKMBHTa no TpOliHOMY paCCBHHKIO. 8 9TOM OnbiTB nonepe'iHOB Ce'iBHKe ny'iK8 

nOnS!pK30BaHHbiX npOTOHOB Ha BXOLJ.e B BOLJ.OpOLJ.HYIO MKWBHb KMeno cpopMy Kpyra LJ.KaMeTpOM 4 CM. 

noaopOTHbiB cpepMbl 4 K 5 yCTaHaBnKBBnKCb TaK, 'iT06bi perHCTpHpOBanHCb npOTOHbi, paCCBHHHbiB 

B BOLJ.OpOLJ.e HaneBO K HanpaBO Ha yron fJ 
2 

= (}' = 90°. VJcnonb30B8nKCb yrnepOLJ.HbiB MKWBHK-
- 2 .7 7 

a HMK3aTOpbl TOnWKHOli 8,5 r/CM • npK KHTBHCKBHOCTK nonHpH30BaHHOrO ny'iK8 ., ~·}Q npOTQ-

HOB/CeK CKOpOCTb C'iBTa TpK)KlJ.bl paCCBHHHbiX npOTOHOB COCT8BnHna no Ka)KLJ.OMY K3 'iBTb!peX 

KaHanOB OKOnO 3 npOTOHOBIMKH, a KOppenSIUKOHHhle COBn8LJ.8HKH C'iKTanKCb CO CKOpOCTb!O ., 0,1 

C06b!TKS!/'i8C, npK 9TOM cpOH, perKCTpKpyBMbili annapaTypoli B OTCyTCTBKB TpBTbKX MKWBHBli, 

COCTaBnHn ,. 16% OT o6well: CKOpOCTH C'iBTa; cpOH, perKCTpHpyeMbill: B OTCYTCTBKB )KKlJ.KOrO BOLJ.Q

poaa B LJ.biOape
1 

He npeBbiwan 1%. 

B aaKnJO'i&HKe nonb3yeMCH cnyqaeM Bbipa3KTb 6naroaapHOCTb npocp. M.r.MewepHKOBY 

38 PYKOBOLJ.CTBO pa6oToll:. Mbl IIpH3HaTenbHbl TaK)I{e n.B.EyLJ.KKHy, B.J.1. HHKKTKKHY, B.M.npa6opy 

K r.B.PbiKOBY 3a nOMOWb npK K3rOTOBnBHKK K HanaaKe annapaTypbl, 
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PHc. 1. 06WHA BH.a ycTaHOBKH. CuHHTHnnHUHOHHble C'leT'IHKH n31, n32, n33, n2t, n22, n23 noKa3aHbl 

CO CHSITbiMH KpbllllKaMH. 
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Puc. 2. 3HepreTuqecKa.ll aasHCHMOCTb aHanuaupyJOI.UeA cnoco6HOCTH non.llpHMeTpa. npu aHeprHH "' 100 Mas 

HCnonb30Bancll ~rnepo.OHhlA 8H8nH38TO.P TOni.UHHOA 3,4 r/cM2, npH OCTanbHhlX 3HeprHliX - TO·n

I.UHHOA 8,5 r/cM • nnaBH8.11 KpHB8.11 npoBe.QeH8 BH3y8nbHO. 
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PHC. 3. norH'leCK851 CXeMa BKniO'leHH51 C UHHTHnn51UHOHHbiX C'leT'lHKOB H TeneCKOilOB. A- CUHHTHnn51UHOI!H bie 

C'leT'lHKH, 6 - BXOllHbie K8C K8llbl (ycHneHHe H <!JopMHpOBKa), 8 - CXeM b l 6 biCTpb !X C OBil8lleHHi!, 

r - B XOllHbie K B CKBllbi, D - c xeMbi MeaneHHbiX cosnaaeHHi!, E - cxeM bi aHTHcos naaeHHll:, 

.IK - cxeMa cosnaaeHHi!, 3 - BXOllHbie KBCKBllbi, VI - MexaHH'leCKHe C'leT'lHKH, K - BXOllH bie 

KBCKBllbi, n - cxeMbi cosnaaeHHi!, M - · MexaHH'leCKHe C'leT'lHKH. 


