
OB'bELU1HEHHbl tf 
,, YfHCTHTYT 

' RllEPHbJX 
HCCflEilOBAHYf~ 

i 

.Lly6Hai 

•• 
i z: 
"" e 
! z • 
I 
I 
I 
~ 

13 . 3187 

B.~. CHKOJieHKO 

3A,ZJAIOUU1ti 3JIEMEHT BPEMEHHOti llPOrPAMMbl 
,JJ;JIH YllPABJIEHJ1H PABOTOti llY3biPbKOBbiX 

KAMEP 

lf67r 



6eH
nnya

pH-

,, 
\ 

\ 
~ 

';f 
~ 
Oo 
:::;,-

---·--· .---------· 

13 . 3187 

B.~. CHKoJJeHKo 

3A,llAIOIIM:A 3JIEMEHT BPEMEHHO:A llPOrPAMMW 
~JIH YllPABJIEilltH PABOTO:A llY3WPbKOBWX 

KAMEP 

HanpaBJieHO a ITT3 

..,--~~"';.. ---- ~-- ·- -- -.... 
/i ,:.r;~1·l,ll~ ;r1.<rrt•r tl~ ::" •· --~ . 

11 -~Ji'.li& *~'·' ·~· ~-l~ ' 

~~~~: ....... ~·· ,, 

~''' 
,14'! ....... 

1)1';,€-~!'' 



j 

··~ 

·1' 
1;:'il 

·,;_ 

. I 

!I 
I 

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

BsenesBe 

16 7 8/ 
B pa60Tax ' ' ODBCaBa annapa-rypa ynpaBlleBBH ny3hlp&KOBhlMB KaMepaMH, 

B COCT8B ltOTOpOil: BXOnBnH CHCT8Mhl 38ll9p1Kelt, 38lllllOmBX BpeMeHBYJO nporpaMMf 

pa60Thl cjlyH:ttna:oaan&BhiX CBCTeM ny3hlp &KOBhiX xaMep. CHCTeMhl 3anepJKe:tt, npa:Me-

/6 7/ 
HeBHble B ' l He o6ecne'IBB8IOT liOCT8TO'IHOA CTa6HilbHOCTB BOCnpOB3Beli8BBH 3 a-

li8HHhiX HHTepsanOB BpeMeHB H TO'IHOCTH rpanyapOBKH 38ll9p1K91to OnacaHHble CX8Mbl 

BhiJIOnlleHhl B BBll8 BCTpoeHHhlX CHCTeM B ManonpBrOliHbl .l{nH ma:po:ttoro npaMeKeKHSI 

npH CBKTe3e CHCT8M ynpaBlleHBSI ny3blp bKOBOI K8MepoA. 

181 
CacTeMa 3anep1K:tta, ona:caaaaH B , seonpasnaaao cnoJKaa, COAep1KBT 6on&moe 

KOnH'IeCTBO sne:ttTpOHHbiX n8MJI, XOTSI B o6ecne'IBB8eT BbiCOKHe TO'IHOCTH YCTSHOBltB 

B cTa6an&HOCTH 3anep1KeK. 

HB1Ke UpHBOliSITCH OCHOB.IIble C006paJKe.IIBSI JIO 060CHOB8HHIO Tpe60B8HHA K TO'IHo

CTB B CT86HilbKOCTH 38.1{8p1Ke:tt, Bblpa60TaHBble Ha OCHOBe o6o6meRBH.M8TepaanoB, 

nony'leHRhlX npB pa3p~60TKe CHCTeM ynpasneHHSI MeTpOBOil:, ABYXMeTpOBOil: BO.I{Opon

HhiX B KCeHOHOBOA ny3hlpbKOBOA KBMep. TipaBe.l{eHbl Coo6pa1K8HHH JIO Bbi60py CX8Mhl, 

YAOBllaTBOpHIOmeA He06XOAHMOA TO'IHOCTB yCTSHOBKB B CTa6a:n&HOCTB 3a.l{ap1KKH. 06pa

manOCb OC060e BHHMSHBe Ka JIOBTOpHeMOCTb OCHOBKhlX napaMeTpOB, peMOHTHOCJIOC06-

HOCTb B H8lle1KHOCTb CBCTaM 38llep1KKHo 

06.0CHOB8BHe Tpa60BaBBA B Bhi60p CX8Mhl 38.1{eplKKH 

8hl6op cxeMhl nony'leHHH 3aAeplKKB nenHKOM a nonaocT&IO onpenenHeTCH cnenyiO-

m&MH OCHOBHhiMH napaMeTpaMa: 

a) MSKCHMan&HOil: B MBHBMan&KOA senH'IHHOA 38.1{ eplKKH; 

6) CTa6HilbHOCTbiO yCT8HOBneHBOil: senH'IHHhl; 

B) Tpe60B8HHHMB K TO'IHOCTH yCTSBOBltH 38A8HHOH BenH'IHHhl aaneplKKH. 
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MaKCHManbHast sena'IHHa aa)leplKKH onpellenste'l'cst BHepuHoaaocTbiO MexasaaMa 

pSCWHpeHHSI H CSMOil DY3bipbK0B'"'it KSMepbi H MOlK9T llOXOilHTb JlO 100 MCeK. 

MHHHMSJibHSH BeJIH'IHHS 38Jl9plKKH onpe)lensteTCB CKOpOCTbiO pOCTS nyablpbKOB 

H MOlKeT COCTSBJIS!Tb J MCeK. 

CTa6HJibHOCTb CHCTeM 3SJleplKKH MOlKeT 6b!Tb onpe)leneHS H3 CJie)lyiOWIIX COO~ 

palKeHHil: CBHXpOHMnyJibC yCKOpBTeJIB 06bl'lll0 OTCTOHT 0'!' MOM8HTa DOKBIJ8.11BH nyua B:A 

(70-80) MCeK. 3TO BpeMSI Heo6xonHMO nns DpHB9JleHHSI 06'beMS nyablpbKOBOil KSMe-

pbl B 'IYBCTBHTeJibHoe K BOHH3HpyromeMy B3ny'leHBIO COCTOHHHe. BpeMH qyBCTBH-

TeJibHOrO COCTOSIHHSI KSMepbi COCT8BnSI8T npB6JIH3HT9JlbHO (8-5) MCeK. HecTa6am.

HOCTb DOJIOlKeHHH KpHBOH pacmapeHHH OTHOCHTenbHO DY'IKS 'ISCTIIU He )lonlKHS llpe

BbllllSTb 20% OT BpeM8HB 'IYBCTBHTenbHOCTH ny3blpbKOBOil KSMepbi, T.e. UpB 38Jl8plK

Ke nopHilKS lQQ MCeK CTS6HJlbllOCTb 38)l8plKKH He nonlKHS 6b!Tb XylKe 0,5%. 11cxonH 

H3 speMeHH 'IYBCTBHTeJibHOCTII KSMepbi, Heo6xonHMSSI TO'IHOCTb YCTSHOBKII aaneplKKH 

llOJllKHS 6biTb He XylKe ±.1 MCeK, 'ITO nonTseplKnaeT nony'leHHb!e Tpe60BSHHB K He

CTS6HJibHOCTH aaneplKKH. 

B o6meM sane aaneplKKS sneKTPB'IeCKHX HMnynbcos MOlKeT 6b!Tb ocymecTsne

aa DSCCHBHbiMII (sneKTpOMarHHTHble JIIIHIIH aaneplKKB) HJIII aKTBBHbiMB (cnyC·KOBilile 

ycTpoi!cTBa, C'leTHbie CIICT9Mbi) 9JieMeHTSMB. no nopsnKy MaKCBMSJlbHOrO 3Ha'le

HIIH aaneplKKH npHMeHeHBe 9JieKTpOMarHBTHbiX JlBHBil 38JleplKKII H9B03MOlKHOj ynbTpa-

3BYK0Bb!e JlBHBB 3aJleplKKH cpaBHHTeJibHO rpOM031lKB B BX npHM9H9HBe B HameM 

cnyqae aeuenecoo6paaao. 

Crl'YcKOBble ycTpoi!cTsa MoryT o6ecne'IHTb aeo6xonHMblit llBimaaoa aalleplKeK. 

EcTeCTBeHHO, 'ITO lKenaTeJibHaSI ~OpMa BCDOJIH9HHH TaKHX ycTpOitCTB - Ha nonynpo

BOnHHKOBb!X npa6opax. 0nHaKO TpaH3HCTOpHble sapBaHTbl CXeM THUS lKilymero Mynb

THBH6paTopa HJIH ASlK9 ~aHTaCTpOHa He o6ecne'IHBaiOT aanaHHOil CTa6BJibBOCTH npB 

l!3MeHeHHB TeMnepaTypbi OT +18°C llO +30°C (aaa6onee sepostTaoe aaMeaeaae TeM

nepaTypbi B na6opaTopllbiX ycnosasx). nyTeM sseneaaa cneuaanbHbiX TepMOKOMnea-

/2 5/ 
CHpyiOWBX 9JieMelfTOB DO AaHHbiM ' B03MOlKHO nony'leHHe CTS6HnbHOCTH nopsn-

KS (0,5- 1 )%. 

npa MaKeTHOil OTpa60TKe Tp8H3HCTOpaoro ~JfTaCTpOHS nyTeM BBeAeHHH pSUHOHS

JlH3HpOBSHHOit CHCTeMbl TepMOKOMDeHCSUBH YllSJIOCb nony'IHTb CpSBHHTeJibHO MSJiyiO 

HeCTS6HJlbHOCTb 3aJleplKKH - B npe)lenax ±.0,1% B llHana30He TeMnepaTyp OT +16°C llO 

+29°C (npl! a6coniOTHOM 3Ha'leHHH 3S)leplKKH (50- 1QQ MCeK), OllHaKO, Ha'IHHSB C 
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T&MnepaTypbl +80°C, T&MDepaTypaas 38BHCBMOCTb 381l9plKKB pe3KO B03paCTSeT, 

JIOXOASI DpB T&MnepaType +42°C no -1,05% (eM. pBC. 1 ). nony'lelf!fble peaynbTaTbl 

H9nb3B C'IBTSTb YJlOBJleTBopB'I'9nbllbiMB, DOCKOnbKY KalK)laSI CXeMS Tpe6yeT BllJlHBB

JlYSnbiiOi HaC'I'pOiKB U8DB T8pMOKOMD9HC8UHHi llaCTpoixa DOJIHOCTbiO HapymaeTCB 

np.a: eMelle TpaasacTopOB. YKasaaabiA RenocTaTOK seCbMa cymecTseHell nps Reo6xo

l1BMOCTB UOBTQp9HBH CX&Mbl B M8JIKOi CepBB ( 10-20 WT.), B npBMeaeiiBe CX9114 

T9pii40KQMD9BCSUBB Dp9l1C1'8BnlJ&T B JlalllfOM cnyqae 'IBCTO aK8Jl9MH'IeCKBi BHTepe-c. 

Ks'leCTB9HHbii Clt«''OK B nony'ISBBB CT86BnbHOi aaneplKKH MOlKIIO nony'IBTb, 

DpBM9S:SISI MeTOJlhi Bhi'IJICJIHT9nbHOI T9XHBKB, nyTel\4 OTC'18Ta sanaaaoro KOJ1B'19CTB8 

BMnynbCOB res:epsTOpa B3B8CTHOi 'ISCTQThi. HecTa6BnbiiOCTb 38JleplKKB B TaKBX CB

CT81148X onpe.aenHeTes aecTa6anbiiOCTbiO 'laCTOThi np&Meaeaaoro reaepaTopa • 114 

-8 -4 
lKeT COCT8.QJIS!Tb (10 - 10 )%. O.aaa~to peanasyeMble TO'IBOCTB npa npHMeHeHBB 

STQrO MeTOAa B 06'bel\4 annapaTypb! 9KOIIOMB'I8CKB B TeXIIB'IeCKII He 0Dp8Bil8Hbl JlJlB 

T9X 38)l8'1, K()TOpb!e CTaBSITCB nepell CHCTeMSMB ynpasneiiBB nya&Ip bKOBb!MB KSMe-

paMH. 

/3/ 16/ 
8 ps60TaX B On&Callbl CBCT9Mbl 3alleplKeK, BbiDOJIH8HHbl9 Ha Tpaii3BCTQ-

paX C BeCTa6BnbHOCTbiO, Be npeBb!W8IOWeit (0,1-0,5)%. npilBUBD .aelkTBBSI BX OCHQ

BSH HS Cp8BH9HHB BanpSilK9HBB reaepSTOpa DBJlbl Bb!COKOil JlBHeilHOCTB C BCTO'IHBKa

MB ODOpHb!X S:SDpSilKeHHi. CTa6HJibHOCTb 38JleplKKH B TSKHX CHCTeMaX Onpe)lenseTCSI 

CTS6BnbHOCTbiO KpyTB3Hbl JIHHeii:HO B3M9HHIOWerocSI HaDpSilKeHBSI, CTa6BnJ>HOCTbiO 

CXeM CpaBH9HHSI il CTS6HnJ>HOCTbiO BCTO'IHBKOB ODOpHoro aanpSilKeHBSI. 

' /8/ /6/ 
MaKeTBaSI npopa60TKa ODBCSJfHbiX ( B ' ) CXeM DOKaaana, 'ITO CBCTeMS 

3aJleplKKB COil8plKHT OKOJIO neCHTKS TpaH3HCTOpOB B llOBOnbHO CJlOlKHa B HaCTpOiKe, 

Tpe6yeTCSI cneUBaJibHblil OT6op Tpalf3BCTOpOB H nHOilOB )lJlH cpaBHBBaiOWBX yCTpOilCTB 

/1/ 
B onacaaa cxeMa aa.aeplKKB B&Icoxoit cTa6anbHOCTB c npaMeHeH&eM xpeMHB 

eBb!X nap p- ft- p B ft -p- ft Tp81f3BCTOpOB. 0AJfaKO C DOMOWbiO HMeiOWHXCSI B aa

meM pacnopSilKeHHH Tp81f3BCTOpOB B npH Tpe6yeMblX AJIBTeJibHOCTHX 3aAeplKKB He 

/1/ 
yJlaJIOCb nony'IHTb CTS6BnbHOCTb, yKaaaaHyiO B 

TaKBM o6pa30M, TWSTenbHSH npopa60TK8 TpaH3HCTOpHoro BSpHSHTS CBCTeM 

aaJlepJKeK co cTa6&JlbHOCTbiO He xylKe ±.0,5% noxaaa·na, 'ITO rrpocTbiMB crroco6aMB 

ee peSJIB30BaTb TpyAHO. ropa3)l0 ner'le IIOCTpOBTb CHCTeMbl C HeCTS6HnbHOCTbiO 

( 1 - 5)% HnB c HeCTa6BJiblfOCTbiO ropa3AO Bbiille 0,1 %. K sToMy lKe BbiBOilY npHXo

/8/ 
JlSIT aBTOpb! pa60Tbl • 
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nocTaaneHHSH 381l8'18 B 'ISCTB aenB'IBHhl H CT86BnbHOCTB 38A9P*KB nerKO pe

waeTCSI c acnom.aoaauaeM cxeMhi ljlaiiTSCTpolla 118 sneKTpOIIIIOII: na~ome. Ecnx · acnom.-· 

30B8Tb neHTOll TBDa 6:>K2n, xapaKTepB3YIOIIIBii:C51 BhlCOKBM 3118'19HBeM KpyTB3Hhl DO 

8HTHllHH8TpOHHOII: CeTKe, H npHM9HBTb CXeMy CO CB513b!O DO 9B:p8HHOII: C9TKe, peanB

ayeTCH CT86HnbiiOCTb BOCUpOH3B9Jl911HH napaMeTpOB 38ll9P*KH, yKnaAhlBBIOIIIHXCH B 

±.0,5%. npa Bbi6ope cxeMbi ljlaHTaCTpolla upeADO'ITeiiHe cneAyeT OTASTb cxeMe co 

CBH3b!O DO 9Kp8HHOII: CGTKe, UOCKOnbKY yCHnBTenb, BXOASIIIIHII: B COCTSB BHTerpaTopa 

Mannepa, HMeeT 60nbWHil: K09~HUB911T ycxne!IBs BS-38 OTCYTCTBHSI OTpHUSTenbHOil: 

o6p8THOII: CBSISH, Bhl3hlB89MOil: HSnH'I:HeM KSTOAIIOrO COUpOTBBneiiBSI, KSK 9TO :.tMee'l' 

MeCTO B CX9M8X C KSTOllHOil: CBH3b!O. 8 K8'1&CTB9 BTOporo CT86BnB3BpyiOI!Iero 38-

nep)I{KY ljlaKTOpa cnenyeT HCUOnb30B8Tb ljlBKC8IlBIO 8110AHOrO H8UpH*eiiBH C UOMOIIIblO 

naona. Heo6xonaMo OTMeTBTb, 'ITO nnH ljlBKCBilBB anoAnoro llanpH*eiiBH npeAUO'ITB

TenbiiO BCUOnb30B8Tb BBKYYMHhlil: llHOJl, KOTOphlli BMeeT nBHelillyiO X8p8KTepBCTBKy B 

o6nSCTB MSnhiX H8Up51*9HBII:. LlnH BCKniO'IeiiBH BIIBHHHH H8 pa60Ty ljlaiiT8CTpOH8 38-

llyCKSIOIUHX BMnynbCOB aanycK KSCKana cnenyeT ocymecTanS!Tb 'lepea JlBO.Il_ (pac.2), 

KOTOpbiii: aanapaeTcH nocne cpa6aThlBaHBH ljlaHTacTpoaa B oTKniO'IaeT sanycKaiOI!IBII: 

BMUynbC OT 8HTBABK8Tp0HHOII: CeTKB. 

CneAyeT TSK*e 380CTpBTb BHBM811B9 118 CDOC06e perynapOBKH 38ll9P*&B, KOTo

phlX MO*eT 6hlTb TpB:_ 

1) C UOMO!Ub!O BSMeHeHHH COUpOTBBne!IBSI B UeUB C9TKB; 

2) C UOMO!Ub!O HSMeHeHBH BHTerpapyiOI!Ieil: eMKOCTB; 

• '3) C UOMO!Ub!O BSMeHeHB Sl BHOJlHOrO H8Up51*9HBSI. 

nepahlll: CUOC06 UpB KBJKyiUeii:CSI npOCTOTe BMeeT cepbe3Hhle He.llOCTSTKB: 

a) HeKOTOpyro HenBHeii:HOCTb perynBpOBKB , CBSI38BfiYIO C BSMeBe!IBeM pe*UM8 

ceTO'IBOII: nena; 

6) UOSIBneBBe BhlXOAHOrO BMUynbC8 B MOMGHT nepeKniO'IeHBH CeTO'IHOro conpo

TBBneBHSI, UOCKOnbKY B BeKOTOphlll: MOMeBT BpeMeHB UpB nepeKniO'IeHBB CeTK8 ljlSHT8-

CTpOB8 OK83biB89TCSI •BBCSIIUeli B B03Ayxe•. npa BCUOnb30B8HBB CT8HA8pTHhlX nepe

Kn!O'ISTeneli STOT HeAOCTSTOK Up8KTB'I9CKB Be yCTp8BBM. 

BTopoli cDoco6 He BSMeHHeT pe*UMS ycanaTensr, OAHaKo, o6na.QaeT aenocTaT-

KOM 6) nepaoro cnoco6a. 

TpeTBil: CUOC06 CB060.IleB OT HeJlOCTSTKOB, upBCYIUBX uepBOMy B BTOpOMy CUOCo-

6aM perynBpOBKB, HO BMeeT CBOII: cymeCTBeBHhlil: BeAOCTSTOK: UpB QeKSABOM B3M9-

6 

HeHBB 38Aep*KB H_anpSJ*eHBG H8 S~O.Ile nSMDhl ljlaHT8CTpOH8 yMeHbW8eTCSI B 10 paS 

UO Cp8BB911BIO c HOMBH8nbBhlM. B STOM cny'Ule CK83hlBBIOTCSI npeBMymeCTB8 naMUhl 

6:>K2n. YcTaHoBneBo, 'ITO pa60Ta ljlaHTacTpoBa ee BapymaeTCSI B cTa6am.BoCTb aa.Qepzft 

KB Be yxynmaeTCH ups yMem.weaBB aBO.IlBoro BanpH*e!IBB no 12 B. 

8 BaweM cny'lae npB MSKCJIManbHOM B8DpS*eiiBB B8 8HOJle 150 B MBIIBMBnb

HDe 8BOAHoe H8llp51*9BB9 6y.QeT Be MeBee 15 B. PerynxpOBK8 Sa.Qep*KB ocymeCTBnH

eTCH B3MeBe!IBeM HaUpSI*e!IBH B8 ljlBKCBpyiOIUGM .llBOJl9 C UOMOI!Ib!O nenBTeneil: (eM. 

pBCo 2). nocKOnbKY B nenHTenSIX B8Dp51*9HBSI npBM9H9Bbl COUpOTIIBneBBH C .llOnyC

KOM ±.5%, BBe.QeHhl UOT9HUBOMeTphl, C DOMOIUbiO KOTOpb!X OCyiUeCTBnSJeTCSI UOACTpoii:

K8 3H8'1eHBli yCT8H8BnBB89MhlX 38.Qep*eK. C DOMOIUb!O UOT9HilBOMeTpa R 5 KOMli9HCH

pyeTcSI paa6poc B BenB'IHIISX BpeMH38Jl8101UBX KOH.Il9BC8TOpOB H ocymeCTBnSieTCH 

UOJlCTpOii:Ka 38.1l9P*9K UpB CMeBe naMUbl ljlaiiT8CTp0H8o 

CxeMa 6no~~:a aa.Qep*KH 

CxeMa 6noKa aa.Qep*KB npBBe.llella 11a pac. 2. Bxo.QIIOII: HMnym.c nocTynaeT aa 

811TII.IliiH8TpOIIHYIO ceTKy naMUhl ljlaHTSCTpOB8 'lepea neByiO UDnOBBay .llBOA8 Jl1. 3a

Aep)I{8BBhlil: Bi'omynbC nony'laeTCSI B peaynbTSTe AB~peauHpOBSBHH BMDynbC8 B SK

paHIIOII: CeTKe c}laHT8CTpOH8. ~OpMBpOB8HH9 BhlXO.IlHOro BMDynbCa ocymeCTBnSieTCSI 

C UOMO!Ub!O TpaH3HCTOpOB nTl B TIT2. npu ayneBOM UOnO)I{eHBII nepeKniO'UlTeng 38-

.QeplKKH BMnym.c aanyCKa 'lepea cxeMy •11 1111• nocTynaeT nenocpencTBenno ' na Bhl

xon 6noKa. nepeKnroqaTem. ycTaBOBKB aanep*KB o6ecne'IBBaeT .o:eneBae MaKCBManb

noli Bhi.IlepJKKB BpeMeHB _B 10 pas. BenH'IBHa MaKCHManbaoll: aa.Qep*KR onpeAenHeTCH 

BpeMSI3anaromeli eMKocTbro C3. CacTeMa sa.QeplK&B KOMttnettTyeTcsr 6noKaMB c Bhl

.lleP*KOli BpeMeHB: (0-0,9) MCeK; (0-9) MCeK; (0-90') MCeK. npu STOM 3Ha'leHHSi 

eMKOCTH C3 .llDn*Hhl 6hl'rb: 470 nljl; 4700 nc}l H 0,047 MKI}l COOTBeTCTBeHHO. 

HaMepenue cTa6am.aocTH sanep*KB 

HaMepeaae cTa6am.aocTB aaAep*KH npoaaBonanoc& no 6noK-cxeMe pac. 3. 

3anycK uccnenyeMoro 6noKa 38llep*KB (BB3) ocymecTBnHHCH OT reBepaTopa 

OJlBHO'IHhlX BMUynbCOB (rQJ1). 0.1lBOBpeMeHBO OTKpb!BBnCSI KniO'I, nponyCKSBWBli BM,

nyn&Cbl OT KBapueBoro reaepaTopa KBr ( 'ISCTOToA 1 Mru) aa sneKTPOHHbiii: c'leT-

7 
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'IHK 3C"'. Bens'lasa aaAeplKitB B3Mep!Uiac& c To'ISOCTbiO AO 1 MKCeJt. HsJKe npsse

Aesw ycpeASeSShle AaSShle, DOily'leSShle DpB HCDhlTaHBH 10 6noKOB 3aAeplKKB B AHa

naaose OT 0,1 AO 99,& MCeK. KaJKJ:toe asa'leaae aaAeplKKH il:aMep!Uioc& ae Mesee 

30 paa. nonyqeHHb!e peayn&TaTbl ycpeAHSlnHCb. nocKOn&Ky B3M8S8SHSl 3aAeplKKH So

CHnH cny'lallHhlil CTaUHOSapSbiA xapaKTep, 6hin DpHMeses KpHTepaA cnyqaAshlX OWH-

6oK. CpeARee asa'leRae aaAepJKxa: 

T 1 
n 

n 

! T I. 
I= I 

BellH'li!Ha OTKnosesaA aaAeplKKB OT cpeAHero asa'lessH: 

l'.T 1 =T 1 -T. 

CpeaneKaaapaTH'ISOe asa'lesae oTKnoseHHH aaAepJKKB OT cpeAsero aHa'lesaH: 
n 
! 1\ T 2 

v~ I 0,45 MCelt • a 
n-1 

BepOHTHOCTb TOrO, 'ITO AaSHaR OWH6Ka I\T1 DO a6COiliOTSOA BellH'IBSe Be npeBhlW8eT 

1\ T= a B Clly'lae ROpM81lbSOrO 3aKOS8 pacnpeAelleRHSI OWB60K OnpeAellReTCSI Bb!pa-

JKeHHeM 

a ,.2 
a--

e 2 d T a 2 f <I> ( - ) = ":i"'fjT 
a V"" 

0 
0~1\T1 ~a. •. 

11HTerpall CTpOBilCSI (pHC. 4) rro Ta6nanaM B ljlyHKUHB OT rrapaMeTpa a/a . "'scny 

a npaaaBallRCb 3Ha'!eRBSI OT 0 AO 1. BepOSITHaSI OWH6Ka ( OWR6Ka C aepOHTHOCTbiO 

50%) 1 OIIpeJ:telleHH851 DO IIOily'leHHb!M AaHHb!M 1 COCTaBilSieT 

a • 0,674 a • 0,303 MCeK. 

I13MeHeHHe cpeARero 3Ha'!eHHSI 3aAeplKKH B Te'!eHBe 7 'laCOB Henpepb!BHOll pa60Tb! 

rrocne 'lacoaoro nporpeaa He npeBhiwano 0,5%. Yxoa aaAeplKKB 6T ycTasoaneasoii 

BellH'IIIHbl IIpR R3MeHeHRH TeMnepaTypbl OT +18°C AO +40°C He npeBbiWall 0,0025% 

na 1°C. 

KoscTpyKTHBRoe acnonsesae 6noKoB aaJ:teplKKH 

EnoK aaaeplKKR Bhmonsea MeTOAOM ne'!aTaoro MOHTalKa B CMOHTapoaas na wac

ca pa3MepOM (120 x8Q x240) MM CT8HA8pTHOii CTOiiKB 011.HI1. 06wsii BHll 61lOK8 npH

Bel(eH Ha pac. 5, 06WHil BRA CHCTeMbl 38l(eplKKH C HCTO'IHBKOM IIHTSHHSI IIpHBeAeH 

Ha pHc. 6. 
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3aKiliO'IeHse 

1. Paapa6oTaHa rs6pBARa51 CXeMa 3aAeplKeK AilS! npHMeHeHBSI B CHCTeMaX yn

paBneHBSI IIY3hlpbKOBhlMB KaMep8MH. 

2. CTa6un&ROCTb aaAepJKeK se xyJKe ±.0,5%. 

3. KoscTpyKTBBHO CBCTeMa BhlDOilSesa Sa CTaRAapTShlX aneMeSTaX 91leKTpOSROA 

CTOAKB, BMeeT aBTOSOMROe DBTalUle B MOlKeT 6biTb HCIIOilb30Basa KBK CaMOCTOSITelllo

ShlA nps6op. 

4. 0naCaSSbie CHCT8Mhl DpOWnH AnHTellbSb!e HCDhlTaSHSI (He Me Bee 2000 '!aCOB} 

B pa60'IBX YCilOBHSIX Sa KCeSOSOBOA B BOAOPOAROA DY3blp bKOBhlX KaMepax H DpB 06-

weA Sapa60TKe CBb!We 1000000 DBKilOB DOKa3allB BbiCOKYIO saAelKSOCTb. 
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Puc. 1. 3aBucuMOCTb sa.nepJKKu TpaHSHCTOpHoro <jlaHTacTpoHa OT TeMnepaTyphl 

C npHM9H9HH9M TepMOKOMn9HCSUHH. 
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Puc. 2. CxeMa 6noKa 3aAep:lKKH. 
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Puc. 3. Bnos:-cxeMa U3Mepeuui! CTa6un&HOCTB aa.aeplKKU. Puc. 5. 06mall BIIA 6noKa aa.aeplKKII. 
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Pac. 4. HnTerpan sepOSITHOCTII oma6oK aaAepJKeK. 

Pac. 6. 0611lliH Bllll CIICT9Mhl 381l9plKKII. 
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