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0rpaHM'4ettH8R rapaHTMA 

Ha BCe 113,QeniiA, 113roTBS1111BBeMble FUR Systems, .QeMC!BYE!T rapBHTIIA B OTHOWeHIIII ,o,ecj:)eKTOB MBTepiiBnOB II 113rOTOBneHIIR B TelleHIIe 

Q,Q,HOro (1} rO,Qa C MOMBHTB ,D,OCTBBKM nepBOHBLIBJlbHOM nOK}'IlKM npll ycnOBIII'I, LITO TBKI'IB 113,11,BniiA xpBHIIniiCb, SKCnnyaTIIpOBani'ICb 1'1 oticny

>KMBBni'ICb B HOpMBnbHbiX ycnOBIIIAX 1'1 B COOTBSTCTBMIII C IIIHCTpYKI..IMAMIII FUR Systems. 

H~eniiR, He npo113Be,D,eHHble FUR Systems, HO BKniOLieHHble a COCTBB CI'ICTeM, noCTBBnAeMbiX KOMnBHIIeM FLIR Systems nepaoHBLIBnbHOM)' 

nOKYnBTBniO, MMBIOT rapaHTMIO, BCJllll TBKOBBA npii,D,yCMIITpiiBBIITCII, ni'IWb KOHKPBTHOro nOCTBBWIIKB. KoMnBHI'IR FLIR Systems He HeCBT HII

KBKOM OlBE!TCTBeHHOCTM 38 TBKIIe 113,11enMR. 

HBCTORWBA r&pBHTMA pacnpOCTpBHAE!TCA niiWb HB nepBOHBLIBnbHOro nOKYnBTe11R M He no,Qne>KMT nepe,QBL!e. 0HB He pacnpOCTpaHRE!TCA HB 

niO!SOe 1113,1l,811Me, KOTOpoe HenpaaMnbHO 3KCnnyaTIIpOBBn0Cb, nD,II,BepranOCb HenpaaMnbHOMy O!SpawsHMIO, nOCTpa,D,BnO npl'l npOMCWeCTBI'IM 

11n11 pa!SOT&no a He,QOnyCTIIMOM pe>KMMe. ,IJ,aHHBA rapBHTI'IA He pacnpocrpaHReTCR HB pBCXOAyeMble MBTepll&nbl M .QeTBnM pasoaoro npMMe

HBHIIIR. 

B cny'4BB B03HMKHOBBHIIIA B 1113,11Bni'IM HeMCnpaaHOCTIII, HB KOTOpyiO pacnpOCTpaHREJTCA 3TB rapaHTMR, 1113,11Bni'IB HB ,[IOIUKHO ,QBnbWe 3KCnnya

TIIpoBBTbCR AJ1A npe.qorapaweHIIA AQnonHMTenbHOro noape>~<,~~eHMR. noK}'IlaTenb AQJUKeH HesaMep,nMTenbHO 113&eCTKTh KOMn&HIIIO FLIR 

Systems OTHOCMTBnbHO n106oM HBMCI'lpaBHOCTI'I, B npoTIIBHOM CSlYLIBe ,QBHHBA rapaHTIIA TBpRBT Cllny. 

KoMnBHMR FLIR Systems nO CBOBMy yCMOTpBHMIO !Sy.QBT !SecnnBTHO p9MOHTMpoBBTb lllnlll 3BMeHRTb mo!Soe TBKOe Hei'ICnpaaHOB M3,1l,811Me, 

eCJlll npoaepKB nOKBJKeT, 'ITO MMeeT MeCTO ,o,ecj:)eKT B M8Tep11ane lllnM HBKBLiecTBeHHOe 113rOTOBneHII9, II npM YCJlOBIIM, 'ITO 113,11,en11e B03Bpa

WBBTCA KOMnBHMI'I FUR Systems B Te<IBHMe YKB3BHHOro nepiiO.Qa B O.QI'IH rO.Q. 

KoMnBHMA FUR SystemS He IIIMeBT HMKBKOrD IIIHOrD o6R3BTBnbCTBB MnM O!SR3BHHOCTII, KBC810WI'IXCA ,Qe~BKTOB, KpoMB YKB3BHHOrD BbiWe. 

HIIKBKMe ApyrMe rBpaHTIIM He oroaapi'IBBIOTCR M He nOApasyMeBBIOTCA. KoMnBHIIA FLIR Systems, B LIBCTHOCTII, He np113HBE!T nO.QpasyMeBBeM)'IO 

rapaHTIIIO npMrO.QHOCTII AnA npo.Qa>KM 11 npllro,Q,HOCTII .lliiA KOHKPBTHOM uen~~t. 

KoMnBHMA FLIR Systems HB .QOn>KHB HBCTIII OTBeTCTBBHHOCTIII 38 niO!Sble npRMble, KOCBeHHbiB, cneUMBnbHble, no!SOL!Hble llnM BOCnOCJlB,QO

BBBWMe yl5biTKM, He3BBIICIIMO 0T TOrD, OCHOBbiBBIOTCR n11 OHII HB COrnBWBHIIM, AeniiKTHOM Tpei50BBHIII'I 11n11 HB niol5oM IIHOM npaBOBOM 

OCHOBBHI'IM. 

,£l,eMCTBM9 HBCTORW8M rBp&HTMIII Onpe,QBnREJTCA 38KOH0,QaTBnbCTBOM WBBUMII. 

nl015bl9 C110pb1, pa3HOrnBCIIA MnM Tpei50BBHIIR, B03HI'IKBIOWMB 113 Mnll KBC810WMeCR HBCTOAWBM rapaHTIIII, nO.Qne>KBT OKOHLI&TenbHOM)' pB3-

peWBHMIO B aptiiiTpa>KB B COOTBBTCTBMII C pernaMBHTOM AptiiiTpa>KHOro IIHCTKT}'TB ToproBOM nanan.1 r. CTOKronbMB. MBCTOM npOBB,QBHI'IA 

ap(SMYpiDKB. RanRBTCR r. CTOKrOilbM. R3b1KOM ap(SMYpiDKHOro npoM3BOACTBB RanRBTCR aHrnMMCKI'IM. 

noc:nutoanaHMR npaBMTellloC'IIIIl CWA 

• JlnA 3KcnOpTB/pe3KC110pTB II nepeM.LIII OniiCbiBB9MbiX B ,D,OKYMBHTBI..IMII AnA nonbSOBBTenei:i 113,11eniiM MO>KeT nOTpei50BBTbCA pB3peweHII9 

npaBIITanbcraa. 3a ,D,OnonHIITBnbHOM I'IH4x>PMBUI'IBH otipawai:irecb a KOMnaHIIIO FUR Systems. 

• B 3BBIICI'IMOCTII OT ycnOBIIM aawero nii1..19H3110HHOro cornaweHIIA II CI10COI5a 3KCnopra 06-heKTMBbl MOryT l5b1Tb nOCTOAHHO 3~1'1KC11pO

BBHbl HB KaMepax npl'l nOCTBBKB KnMeHTBM 38 npB,QBnbl CWA. CMBHHbiB Oti'bBKTMBbl nonB,QBIOT nO,Q 10pMc,Q,IIKLU110 MIIHIICTepcraa MHO

CTpBHHbiX ABn CWA. 

ABTOpcKoa npaao 

@ 2011, FLIR Systems. Bee npaaa 38WI'IW9Hbl no BCBMY MMpy. HMKBKMB LIBCTII nporpaMMHOro ol5ecnBLIBHIIIR, BKniOLIBA MCXQ,Q,HYIO nporpaMM)', 

HB MOryT tibiTb BOC11pOM3BB,QeHbl, nBpe,!I,IIHbl, npeo!Sp1130BBHbl MnM nepeaB,QeHbl HB ni0150M A3biK lllnlll HB R3biK nporpaMMIIIpoBBHIIIR B mol5oM 

~OpMe lllnll niOtibiM cnocotiOM- aneKTpoHHbiM, MBrHIITHbiM, OnTMLieCKI'IM, pyL!HbiM 11n11 IIHbiM nyreM -15e3 npe,IIBBpi!TenbHOro niiCbMeHHOro 

paspeweHMR co cropoHbl KOMnaHI'IM FLIR Systems. 

HBCTOAWYIO .Q0KYMeHT8UMIO UBni'IKOM MnM nO LIBCTAM 38npeWBBTCA KOn~~tpOBEtlh, ~OTOKOn111pOB8Th, BOCnpo~~t3BO,IIMTb, nepeaO,QKTh Mnll nepe

ABB8Tb B niol5oM aneKTpoHHbiM HOCI!Tenb lllnM npeo6pa30BbiBBTb B BIIA, npl'lrO.QHbiH AnA MBWIIHHOro CLIKThiBBHI'IA, 1593 npe,IIBBpiiTenbHOro 

nMCbMeHHoro pa3peweHI'IA co cropoHbiKOMnaHMIII FUR Systems. 

H113B8HMA M 3HBKM HB 113,11BnMIII ABnAIOTCR nMtio 3Bp9rMCTp111poB8HHbiMM TOBBpHbiMIII 3HBKBMM lllnlll TOprDBbiM MBpKBMIII KOMnBHIII'I FUR Systems 

11/llnll ee ~llniiBnOB. Bee npOL!Me TOprDBble M8pKM, TOprOBbl9 HB3BBHMR 11n11 H83B8HIIA KOMnBHIIM, HB KOTOpbl9 3,AeCb MMeiOTCR CCblnKM, MC

nonb3YIOTCA niiWb .lliiR MABHTMIPMKal.ll'll'l 111 AanRIOTCA coticraeHHOCTbiiO COOTBBTCTBYIOWIIX anB.QBnbuea. 

rapaKT""' u .. 8CTBB 

Aa,HHble 113,11,BnMR pa3patiOTBHbl Ill M3rOTOBnBHbl B COOTBBTCTBIIM C Tpei50BBHMRMI'I CIICTeMbl ynpaBnBHMA KBLIBCTBOM, BTTBCTOBBHHOH no 

CTBH.QBPTY ISO 9001. 

KoMnaHIIA FLIR Systems. npoao,qi'IT noniiTMKY nocroAHHoro coaepweHCTBOBBHMA ; a CBASM c aTIIM Mbl ocraBnAeM 38 cotioi:i npaao BHOCI'ITb 

113MeHeHIIA II ycoaepweHCTBOBBHIIIR B n1060e M3 OnMCBHHbiX B ,QBHHOH MHCTPYKUIIIM I'I~MM 6e:J npBABBPMTBnbHOro y&B,QOMnBHIIA. 

nBTeKTw 

O,D,MH MnM HBCKonbKO M3 CSlB.QYIOWIIIX nareHTOB MnM naTeHTOB Ha npoMbiWneHHbiM ol5p113BU OTHOCATCA K npoAYKTBM 11/MnM xapaKTepiiCTIIKBM, 

OniiC8HHbiM B HBCT0AW8M PyKOBQACTB9: 

0002258-2; 000279478-0001; 000439181; 000499579.0001; 000653423; 000726344; 000859020; 000889290; 001108308.0001; 001707738; 

001707746; 001707787; 001776519; 0101577-5; 0102150-Q; 0200629-4; 0300911-5; 0302837-Q; 1144833; 1182246; 1182620; 1188086; 

1285345; 1287138; 1299699; 1325808; 1336775; 1365299; 1402918; 1404291; 1678485; 1732314; 200530018812.0; 200830143836.7; 

2106017; 235308; 3006596; 3006597; 466540; 483782; 484155; 518836; 60004227.8; 60122153.2; 602004011681.5-DB; 6707044; 68657; 

7034300; 7110035; 7 154093; 7157705; 7237946; 7312822; 7332716; 7338823; 7544944; 7 5530; 7667198; 7809258; 7826738; 0540838; 
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0549758; D579475; 0584755; D599,392; Dl6702302-9; Dl6703574-4; Dl6803572-1; Dl6803853-4; Dl6903617-9; DM/057692; DM/061609; 
ZL00809178.1; ZL01823221 .3; ZL01823226.4; ZL02331553.9; ZL02331554.7; ZL.200480034894.0; ZL.200530120994.2; ZL.200630130114.4; 
ZL200730151141.4; ZL.200730339504. 7; ZL.200830128581.2. 

EULATerma 

• You have acquired a device ("INFRARED CAMERA") that includes software licenaed by FLIR Systems AB from Microsoft Licensing, GP 
or its affiliates ("MS"). Those installed software products of MS origin, as well as associated media, printed materials, and "online" or 
electronic documentation ("SOFTWAREj are protected by international intellectual property laws and treaties. The SOFTWARE is licensed, 
not sold. All rights reserved. 

• IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT ("EULA"), DO NOT USE THE DEVICE OR COPY THE SOFTWARE. 
INSTEAD, PROMPTLY CONTACT FLIR Systems AB FOR INSTRUCTIONS ON RETURN OF THE UNUSED DEVICE{S) FOR A REFUND. 
ANY USE OF THE SOFTWARE, INCWDING BUT NOT UMrTED TO USE ON THE DEVICE, WILL CONSTITUTE YOUR AGREEMENT 
TO THIS EULA (OR RATIFICATION OF ANY PREVIOUS CONSENT). 

• GRANT OF SOFTWARE LICENSE. This EULA grants you the following license: 

• You may use the SOFTWARE only on the DEVICE. 

• NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. FLIR Systems AB HAS INDEPENDENTLY DETERMINED 
HOW TO USE THE SOFTWARE IN THE DEVICE, AND MS HAS REUED UPON FUR SystemsAB TO CONDUCT SUFFICIENT TESTING 
TO DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE. 

• NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided "AS IS" and with all faults. THE ENTIRE RISK AS TO 
SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK OF NEGUGENCE) IS WITH YOU. ALSO, 
THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT. 
IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE DEVICE OR THE SOFTWARE, THOSE WARRANTIES DO NOT 
ORIGINATE FROM, AND ARE NOT BINDING ON, MS. 

• No Uability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO LIABILITY FOR ANY INDIRECT, 
SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM OR IN CONNECTION WITH THE USE OR 
PERFORMANCE OF THE SOFTWARE. THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL 
PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED FIFTY DOLLARS 
(U.S.$250.00). 

• UmHatlona on Reverse Engineering, Decompllatlon, and Dlaaaaambly. You may not reverae engineer, decompile, or disassemble 
the SOFTWARE, except and only to the extent that such activity is expressly permitted by applicable law notwithstanding this limitation. 

• SOFTWARE TRANSFER ALLOWED BUT Willi RESTRICTIONS. You may permanently transfer rights under this EULA only as part 
of a permanent sale or transfer of the Device, and only if the recipient agrees to this EULA. If the SOFTWARE is an upgrade, any 
transfer must also include all prior versions o1 the SOFTWARE. 

• EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is subject to U.S. export jurisdiction. You agree to comply with all 
applicable international and national laws that apply to the SOFTWARE, including the U.S. Export Administration Regulations, as well 
as end-uaer, end-use and destination restrictions issued by U.S. and other governments. For additional information aee 
http://www.microsoft.com/exporting/. 
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1 

OCTOPO>KHO 

BHI-1MAHI-1E 

• AaHHoe o6opy.D.OBaHHe reHepHpyer, Hcnonb3yer 111 MO>KeT M311}'4BTb 3HeprMIO B 

pa,o,HO,D,H8na30H9 Ill npH 9rO yCTBH0BK9 Ill npMM9H9HMH C H8pyW9HHRMH HHCTpyK

UMH, M3IlO>K9HHbiX B pyKOBO.D.CTBe no 3KcnnyarauHM, MO>K9T CTBTb HCT04HHKOM 

noMex AllR cpe.a.crs pa,o,HOCBR3H. CornacHo pooynbTBTaM HCnbiTBHHH, ol5opy,D,O

BBHM9 COOTB9TCTBY9TTp9150BBHMRM, np9,D,"bRBnR9MbiM K Bbi4HcnHT9nbHOH T9XHHK9 

Knacca A, M3110>K9HHbiM B nO,D,p83,D,ene J 4BCTM 15 npaBMn FCC, KOTOpb19 npe,D,y

CMBTPHBBIOT ,D,OCTBT04HYIO 3BL1UIITY OT yKOOBHHbiX nOM9X npM npHM9H9HHM ot)opy

,D,OBBHMR B npOMbiWneHHOH cpe,D,e. np111 HCnOnb30BBHMe ,D,aHHOrO Ol5opy,D,OBBHHR 

B >KHnOH 30He B03HHKHOBeHHe pa,o,HnOMeX BeCbMB BepORTHO, Ill B 3TOM cny4ae 

nonb3osarenb o6R3BH o6ecne4MTb aa csol:t C4eT see Heo6xO.QMMble Mepb13BL1UIITbl 

or pa,o,MonoMex. 

• (Oll-IOCHTCR ronbKO K KBMepaM c naaepHbiM ueneyKOOareneM) He CMOTpHre npRMO 

B HBnpasneHMH naaepHOro n}'4B. f1Y4 naaepa MO>KeT npHBeCTM K p83,D,pa>KeHMIO 

OpraHOB 3peHMR. 

• 0THOCHTCR ronbKO K KBMepaM c BKKYMYnRropoM: 

• 3anpeLUB.eTCR paa6Hp8Tb BKKYMYnRTOp HnH BHOCHTb H3MeHeHHR B ero KOH

CTPYKUHIO. AKKYMYnRrop CHB6>KeH ycrpoMCTBBMH 3Bll.IMTbl H o6ecne4eHHR 

6e30nBCHOCTH, npH noape>KJJ,eHHH KOTOpbiX. B03MO>KeH neperpeB BKK}'MynRTO

pa, 4TO MO>KeT CTBTb npM4HHOH B03rOpBHHR HnH B3pb1BB. 

• Ecm1 >KH,D,KOCTb, BbiTeKWBR H3 BKK)'MynRTOpa, nenana B rnaaa, HH B KOeM 

cny1.1ae He cne,D,yer reperb rnaaa. Xopowo npoMol:tre HX BOAOH 111 HeMeAileHHO 

o6paTMrecb aa Me.QHUHHCKOH noMOl1.\biO. B npoTHBHOM cn}'4Be BKKYMYnRTopHaR 

>KH,D,KOCTb MO>KeT CTBTb npH4HHOH cepbe3HbiX TpBBM opraHOB 3peHHR. 

• He peKoMeH.QyercR npo.Qon>KBTb aapR.D.KY BKKYMYnRropa, ecnM oH nonHOCTbiO 

He aapR>KBercR a re4eHMe apeMeHH aapRAKH, yKaaaHHoro a rexHMI.IeCKOH AO

KYMeHTBUHM. npo,D,On>KeHHe npouecca 3BpR,D,KM MO>KeT npHBeCTH K neperpeay 

BKKYMYnRTopa, 4TO MO>KeT CTBTb npM4HHOH B03rOpBHHR HnM B3pbiBB. 

• !11cnonb3yHTe TOnbKO peKOMeH,D,yeMble annapaTHble Cpe,D,CTBB AllR paapR,D,KH 

BKK}'MynRTopa. !11cnonb30BaHHe ,D,pyntX, omHLIHbiX OT peKOMeHAYeMbiX, Cpe,D,CTB 

CHH>KBeT 3KCnnyBTBUHOHHble Ka4eCTBB Ill COKPBLUB.eT cpoK cny>K6bl BKKYMYnR

TOpa. EcnH Bbl He Hcnonb3yere npe.QnHcaHHYIO annaparypy, B03MO>KHO npo

reKBHMe He COOTBeTCTBYIOll.lero cneuMcpHKBUHM TOKB B uenM BKKYMYnFITOpa. 

3To MO>KeT npHBeCTM K neperpeay BKKYMYnRTOpa, 4TO MO>KeT CTBTb npMLIHHOH 

B3pb1BB Ill TpBBM niO,D,eH. 

• nepe,D, HCnOnb30BBHMeM KBKHX-nM60 >KIII,[J,KOCTeM Bbl ,D,On>KHbl BHHMBTenbHO 

npoLieCTb yKBaaHHR no rexHHKe 6eaonacHOCTH 111 npe.Qynpe>KJJ.BIOll.IHe HB.D.nMcH 

Ha ynaKOBKe. HeKoropble >KH.D.KOCTM onacHbl AllR 3.D.OPOBbR. 

• He HBnp8BnRHT9 HHcppBKPBCHyiO KBM9py (C yCTBH0Bn9HHOH KpbiWKOM 06"b9KTHBB 

HnH 693 H99) HB M0l1.1Hbl9 HCT04HMKM 3H9prMH, HanpHM9p HB yCTpOHCTBB, HCnyc

KBIOll.IH9 na39pH09 H311}'49HH9, HnH HB COnHU9. 3TO MO>K9T npMB9CTM K H9>K9nB

T9nbHbiM M3M9H9HHAM TOLIHOCTHbiX xapaKT9pMCTHK KBM9pbl. 803MO>KHO TBK>K9 

nospe>KJJ,eHHe ,D,eTeKTOpa KBMepbl. 

• He HCnOnb3yHTe KaMepy npH TeMneparypax BbiWe +50°C, ecnH He yKOOBHO 

HHB4e B ,D,OKYMeHTBUHH AllR nOnb30BBT9neM. 8biCOKMe TeMneparypbl MOryT no

Bpe,D,MTb KaMepy. 
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• (0THOCHTCR TOflbKO K KaMepaM C naaepHbiM ueneyKB3BTeneM) EcnH Bbl He nonb-

3yeTeCb naaepHbiM ueneyKa38TeneM, 38KpOiiiTe ero 38~THOH KpbiWKOH. 

• 0THOCHTCR ronbKO K KaMepaM c BKKYMYnRropoM: 

• He i<penHTe BKKYMYflRTOpbl Henocpe,a,CTBeHHO K BBTOM06HflbHOMy' npHKYPH

BBTentO C5e3 Cneu~o~anbHOrO BABmepa AJlR nO.O,Knl04eHHR BKKYMYflRTOpOB K 

npHKYPHBareniO KOMnaHHH FUR Systems. 

• He COe,D,HHRiilre nono>KHrenbHbiH H orp~o~uarenbHbiH non10ca BKKYMYnRropa 

Me>K,IJ,y coC5oiil nocpe,a,CTBOM KBKIIIX-nHC5o MeTannH4ecKIIIX npe.o,Meros (Hanp~o~Mep, 

orpe3KOM npOBOAB). 

• He AOnyCKaHT9 nOnBABHHR HB BKKYMYnRTOp np9CHOH HnH COneHOH BOAbl H 

He nOAB9praiiiT9 ero B03AeHCTBHIO BnBrH. 

• He npOTbiKaHTe BKKYMYnRTOP KaKHMH-nHC5o np9AM9TBMH. He C'JY'-IHTe no BKKY

MynRTOpy MOnOTKOM. He HBCTynaiilre HB BKKYMYflRTOp H H9 no.o,sepraiiiT9 ero 

CHflbHbiM YABPBM H TpRCK9. 

• He noMew,aiilre BKKYMYnRTOpbl a oroHb HnH PRAOM c HHM, a TBK>Ke He nOAB9p

raiilre HX B03A9HCTBHIO npRMbiX COflH94HbiX flY48H. npH nOBbiW9HHH TeMnepa

rypbl BKKYMYnRTOpa cpaC5aTblsaer acrpoeHHOe ycrpoiilcrso aa~Tbl, Koropoe 

MO>K9T np9i<pBTHTb npouecc ero 38pRAKH. neperpeB BKKYMYflRTOpa MO>K9T 

npHBeCTH K BbiXOAY H3 CTpOR BCTpOeHHOrQ yCTpOHCTBB 3Bll.lHTbl, 4TO 4peBBTO 

ABnbHeHWHM nOBbiWeHHeM TeMneparypbl, nospe>K,IleHHeM HflH B03rOpBHHeM 

BKKYMYnAropa. 

• He AOC5HBaiiiTecb noBbiWeHHR TeMneparypbl BKKYMYnRTopa c noMOIJ.I.biO orHR 

HflH ,D,pyrHX HCTOI.IHHKOB Tenna. 

• He noMell.lBHTe BKKYMYnRTop B oroHb, Ha nn~o~ry H Apyr~o~e BbiCOKOTeMneparyp

Hble noaepXHOCTH HflH PRAOM C HHMH. 

• He np~o~na~o~aaliiTe HH4ero Henocpe.a.creeHHO K BKKYMYnRTOpy. 

• He HCnonb3yHTe BKKYMYflfiTOp npH HanH4HH TBKHX npH3HBKOB, KaK HeOC5bi4HbiH 

aanax, BbiCOKBR TeMneparypa, Ae¢opMBLU1H, H3MeHeHHe UBeTa H ,D.p., BO 

epeMA sKcnnyaTaUHH, aapAAKH HnH xpaHeHHR aKKYMYnRTopa. CBA>KHTecb c 

nOCTBBll.lHKOM npH nOABneHHH OAHOrO HflH HeCKOflbKHX H3 YKB3BHHbiX npH3HB

KOB. 

• AnA aapRAKH aKKYMYnRTOpa nonb3yiilrecb ronbKO peKoMeH,o,yeMbiM aapRAHbiM 

YCTPOHCTBOM. 

• A~o~anaaoH AonycTHMbiXTeMneparypAJlR aapRAKH BKKYMYnATOpa: or ±0° C,o,o 

+45° C, ecnH He YKB3BHO HHB4e B AOKYMeHTBUHH Allfl nonb30BBTeneH. npoae

,QeHHe aapRAKH BKKYMYnRTOpa npH TeMneparypax, BbiXOARll.lHX aa npe.a.enbl 

smro AHanaaoHa, MO>KeT Bbi3BaTb neperpee HnH paapyweHHe BKKYMYnRTOpa. 

3TO MO>KeT npHBeCTH TBK>Ke K CHH>KeHHIO 3KCnnyaTBUHOHHbiX KBI.IeCTB H CO

KpBll.leHHIO cpoKa cnY>K6bl BKKYMYnAropa. 

• A~o~anaaoH AonyCTHMbiX TeMneparyp AllR paapRAKH BKKYMYnRropa: or -15°C 

AO +500C, ecnH He YKB3BHO HHBI.Ie B AOKYMeHTBUHH AllA nonb30BBTeneiil. li1C

nonb30BBHHe BKKYMYnRropa npH reMneparypax, BbiXOAR~X aa npeAenbl 

3TOrO AHBnB30HB, MO>KeT npHBeCTH K CHH>KeHHIO 3KCnnyBTBLU10HHbiX Kal.leCTB 

H COI<p8ll.l9HHIO CpOKa cnY>KC5bl BKKYMYflATOpa. 

• KOrAB BKKYMYflATOp BblpBC50Tan CBOiil pecypc, H3onHpyiiiTe ero KOHTBKTbl 

KneHKOH neHTOH HflH nO.O,OC5HbiMH MBTepHanBMH nepe,a, yYHflH38UHeiil. 

• npe>K,D,e, l.leM yCTBHBBnHBBTb BKKYMYflRTOp, yAanHTe C Hero cneAbl BO,Qbl H 

snar~o~. 

• He HCnonb3yiiiTe paCTBOpHTenH H no.o.oC5Hble HM >KHAKOCTH AllR 4HCTKH KaMepbl, 

KaC5eneiil HnH ,o,pyrHx npHHBAne>KHOCTeiil. aro MO>Ker np~o~aecTH K noepe>KAeHHRM. 
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• np1114111CTKe HHQJP8KP8CHOrO 06"b9KTHB8 C06mo,a,alilre OC06yl0 OCTOpO>KHOCTb. 

3TOT 06"b9KTHB HM99T T0HK09 npOCB9TnRIOl1.199 nOKpbiTH9. 

• He np111naralilre 4pe3MepHbiX ycHnllllil np111 4HCTKe HHQJPBKPBCHoro o6"beKTHBa. 

Bbl MO>Kere noepeAHTb npoceernRIOll.lee noKpbiTHe. 

• np111 HCnOnb30B8HVIH B ne4ax Ill ApyrHX BbiCOKOTeMneparypHbiX npHM9H9HHRX 

rpe6yeTCR yCT8HOBHTb H8 KaMepy renn038ll.IHfY. lf1CnOnb30B8HH9 npH BbiCOKOH 

reMneparype 693 rennoaaLl.I,IIITbl MO>Ker npHeecrH K noepe>t<AeHHIO KaMepbl. 

• (0THOCHTCR TOnbKO K K8M9p8M C 8BTOM8TH49CKHM 38TBOpOM, KOTOpbiH MO>KHO 

OTKni04HTb.) He AOnycKaeTCfl OTKni049HIII9 aBTOMaTIII49CKoro aareopa Ha npOAon

>KHT9nbHbiH nepHOA epeM9HH (KaK npaeHnO H9 6onee 30 MHHyr). 0rKni049HH9 

K8M9pbl H8 6onee AnHT9nbHbiH nepHOA Bp9M9HIII MO>K9T HapyWHTb pa6ory A9T9K

ropa HnH Henonp8BHMO nOBp9AHTb ero. 

• XapaKTepHCTHKH repMeTH38UIIIH ABHCTBHTenbHbl ronbKO ecnH see oreepCTHR Ka

Mepbl repM9TH4HO 38Kpb1Tbl COOTBBTCTBYIOll.IHMH KpbiWKaMH, 38cnOHK8MH H KOn

na4KaMIII. STO OTHOCHTCR, nOMIIIMO np04ero, K OTC9K8M AnA Xp8H9HHR ,IJ,8HHbiX, 

8KKYMYnRTOp8M Ill KOHH9KT0p8M. 
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2 

CornaweHMR no 

nonMrpacpM~ecKo

MY ocpopMneHMto 

es»opyMbl 

nonbsoaa:renei4 

KanM6pOBK8 

TCNHOCTb 

4 

Ba>t<HaA 111HQ:>opMaU.111A AflA 
..... 

non b3osarenell1 

B HacroAw,eM PyKOBOJJ.CTBe Hcnonb30B8Hbl cne.QytoUU'Ie cornaweHMA no nomtrpa

cpH48CKOMy OcpOpMn8HHIO 

• nony>KMpHbiM WpMcpr MCnOnb3)'eTCA AflA HBHMeHOBBHMH MBHIO, KOMBHA MeHIO, 

a T&IOKe AflA HBHMeHOBBHMH 3H84KOB H KHOnOK Bbl6opa B ,llH&nOroBbiX OKHBX. 

• KypCHB HCnOnb3yeTCA B TeKCTe AI"'A Bbl,lleneHMA Ba>KHOM HHcpOpM8LI,HH. 

• Monospace Mcnonb3yercA AJ1A npMMepoe Ko,a,a. 

• BEPXHI-11il PEri-1CTP Mcnonb3)'eTCA AI"'A YKa38HHA HaHMeHoBaHHIA Knae111w M 

KHOnOK K8M9pb1. 

Ha HBWHX cpopyMax nonb3oearenei4 cneu,HanHCTbl no repMorpacpHiil MOryT o6MeHM

eaTbcA H.QeAMH, o6cy>K.Q&Tb npo6neMbl M HX peweHiiiA c KonneraMiil co ecero MMpa. 

4ro6bl npliiHATb Y4BCTMe B pa6ore cpopyMoB, noceTMTe cai4r: 

http://www.infraredtraining.com/community/boards/ 

(STO 38Me48HMe OTHOCHTCR TOnbKO K K&MepaM CO BCTpOeHHbiMH QJYHKL.IMRMIII H3Me

peHMA.) 

HaCTOATenbHO peKOMeH.QyeTCA He pe>Ke O,llHOrO p838 B rO,Il OTnpaenATb KaMepy HB 

KanH6pOBKY. ,lJ,nR nonY48HIIIA CBe,ll9HIIIM 0 nyHKTBX TeXHIII4eCKOrO 06cnY:>KIIIB8HHA 

K&Mepbl 06p&TMTeCb B MeCTHOe TOproeoe npe,llCTBBMTenbCTBO. 

(STO 38Me48Hiile OTHOCiiiTCR TOnbKO K KBMepaM CO BCTpOeHHbiMH QJYHKLIIIIAMIII H3Me

peHMR.) 

4T06bl 06eCn84111Tb H8lilnY4Wiil8 pe3ynbT8Tbl nOT04HOCTIII, p9KOM8H,IlyeTCA npOH3BO

,IlHTb H3MepeHHA reMneparypbl He paHee 5 MHHYT nocne BKnto48HHA KBMepbl. 

,lJ,nR KBMep C Oxna>K,IlBHIIIBM ABTeKTopa MeXBHH4eCKMM OxnB,IlliiTeneM B 3TOT npoMe

>KyrOK BpeMeHH He BXO,IlliiT BpeMR Oxna>K,IleHMR ,lleTeKTopa. 
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YrMnM381.l.Mfl 

3J18KTPOHHOI"O 

06opy.Q.OB8HMfl 

nOAroroaK& 
tnBW'1811MCTOB 

KaK M 150JlbWMHCTBO 3n&KTpOHHbiX ycrpoMCTB, 3T8 &nnaparypa ,D,OroKH8 l5b1Tb yntllM· 

3MpoB8H8 l5e:J H8H8C8HI4fl Bp8A8 0Kpy>K81011.18M Cpe,Q8 M B COOTB8TCTBIIII4 C cyt1.18CTsy-
1011.114MM np&BMn8M14 nO yrMn1438 .... M14 3119KJPOHHOrQ 000PYA0B8H14R. 

AnA n0Ily\19HMR .QOnOJ1HKT8JlbHOM MHqJOpMB...,MM oopaUUlliirecb K CBO&MY npe.D,CT&BM

remo KOMnSHMIII FUR Systems. 

I;!Hcp0pMBLU410 0 KYPCBX oi5}"-19HMfl Cn9 .... 11BnMCTOB no MHcppalq)BCHOM TSXHonOrMM 

CM. H8 C8Kre: 

• http://www.infraredtraining.com 
• http://WWW.irtraining.com 
• http://www.irtraining.eu 
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3 

3MaTb eonpoc 

3arpY3KM 

6 

noAC.ep>KKa nonb30BaTene~ 

AnA non}'l-leH~A noAQ.ep)KK~ nocer~re calilr: 

http :1/su pport. fl ir.com 

4T06bi38AB.B8Tb BOnpOCbl cneUHam4CT8M OTAena noAQ,ep)KKH nonb30B8TeneH, He-
06Xo,D,14MO 6b1Tb 3apen.tCTpl4poeaHHbiM nonb3oeareneM. Pen.tcrpai..I,HA L!epe3!f1trrepHer 
38HHM89T Bcero H9CKOnbKO MHHyr. AnA caMOCTOATenbHOro no~CK8 Hy>KHOH HHQJOp· 
M81..1.14H B pa3,0,ene eonpocoe 14 oreeroe perHCTPBI..l.~R He rpe6yercR. 

np~ o6pall.leH~~ c eonpocoM e OTAen reXHI449CKOH noAQ.ep)KK~ Heo6xo.D.~Mo 6b1Tb 
rOTOBbiM npeACT8B~Tb cneAYIOll.lYIO HHQJOpM81..1.1410: 

• MOA9nb K8M9pbl 
• 38BOACKOH HOMep K8Mepbl 

• nporoKon 14nl4 cnoco6 CBR3H Me>K.Ay KaMepolil 14 KOMnbiOTepOM (Hanp14Mep, HDMI, 
Ethernet, USBTM, 14nl4 FireWireTM) 

• Onep81..1.140HH8R CI4CTeMa, yCTaHOBneHH8R H8 nK 
• BepcHIO Microsoft® Office 

• nonHOe H8HMeHOB8HHe, HOMep ny6ni4K81..1.14H 14 PeABKI..l.~IO PyKOBC>,lJ,CTB8 nonb30· 
earenA 

Ha C8HT9 nOMOUU1 Kn149HT8M MO)KHO 38rpY3HTb cnQAyiOll.l99: 

• 06HOBneH14R BCTpOeHHOH nporpaMMbl AflR Bawelil 14HcppaKp8CHOH KaMepbl 
• 06HOBneHHR nporpaMM AflR no Bawero nK 

• AoKYMeHT81..1.14R AnA nonb3oeareneH 
• !f1CTOpHI4 38RBOK 

• TexHHL!ecKHe ny6ni4Ka1..1.14H 
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4 06HOBfl9HJ.1A AOKYM9HT8U.J.1J.1 

HawH pyKOBOACTBa o6HOBnRtOTCR HeCKOnbKO pa3 B rCA. Mbl TaiOKe BblnycKaeM Ha 

perynRpHOH OCHOBe BB>I<Hble yBeAOMneHHR 06 H3MeHeHHRX B npOAY~HH. 

nocneAHHe pyKOBOACTBB H 06HOBneHHR npHBeAeHbl Ha BKnBAKe Download no BA

pecy: 

http://su pport. fl ir.com 

PerHCTPBLIHR 4epealfiHTepHer aaHHMaer scero HeCKQnbKO MHHYJ. B o6naCll1 aarpyaKH 

Bbl TBIOKe HBHA9Te nOcneAHHe BblnyCKH pyKOBOACTB AnA ApyrHX BHAOB npOAyKI...IHH, 

a TBIOK9 pyKOBOACTBa nO HBWHM HCTOpH49CKHM H 6onee He BblnyCKB9MbiM BHABM 

npOAYKI...IHH. 
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5 

nPHMEliAHVIE 

8 

Ba>t<Hoe npl-1MellaHl-1e 

OTHOCl-1TSnbHO A8HHOrO 

PYKOBOACTBa 

KoMnaHHA FUR Systems BblnyCKB.BT o6LUHB pyKOBOACTBa, nocBALUBHHbiB HBCKOnbKHM 

OTABnbHbiM MOABnAM KB.Mep, BXOAALUHM B MOABnbHbiM PRA· 

3To 3HB4HT, 4TO ABHHOe pyKOBOACTBO MO>KeT COAep>KBTb OnHCBHHFI H nOACHeHHA, 

KOTOpble He OTHOCRTCA K KOHKpeTHOM MOAenH KB.Mepbl. 

KoMnBHHA FLIR Systems oCTaanABT 3a co6ot1 npaao a mo6oe apeMA npeKPBLUBTb 

BblnycK MOAenelil, AeTanelil, nO, AOnOnHHTenbHOrO o()opyAOBBHHA H npHHBAne>KHO· 

CTeH HnH H3MeHATb xapaKTepHCTHKH 693 npeABBpHTenbHOro yBeAOMneHHA. 
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6 

6.1 

Co,o,ep>KaHHe 

nPI.IIME4AHI.IIE 

Cnli1CKII1 Aerane~ 

KoMnneKT nocraaKH 

• loi!HcppaKpBCHBA KBMepa C 06"beKn1BBMH 

• >KeCTKHM TpBHCnOpTHpOBOLIHbiM cpyrnRp 

• AKKYMYnRTOP (2*) 

• rapHHTYPB Bluetooth* 

• C9PTH¢IHKBT KanH6pOBKH 

• KoMnBKT·,lJ,HCK c nporpaMMHbiMH HHCTpyMeHTBMH FLIR ,IJ,JlR nK 

• P}'4Holil peMeHb 

• KpbiWKB o6beKTHBB 

• KapTB nBMRTVI 

• cnOK nHTBHVIR C HeCKOnbKHMH BHnKBMVI 

• neLIBTHOe PyKOBO,lJ,CTBO no HBLIBnY pa60Tbl 

• neLIBTHOe pyKOBOACTBO C BB>KHOM HHcj:IOpMB~Helil 

• USB-K&6enb 

• KoMnaKT-.D.HCK c .D.OKYM9HTB~Helil ,IJ,JlR nonb30BBTenelil 

• BH.D.90K&6enb 

• KaPTa pacw~~tpeHHR rapaHTHH HnH perHCTpa~OHHBR KBPTB 

* 8 3BBHCHMOCTH OT MO,D,enH KBMepbi/3BKB3BHHOM KOHcpHrypBI...IHH. 

KoMnaHHR FLIR Systems oCTaBnReT 3a co6olil npaso B mo6oe speMR npeKPBUUITb 

BblnYCK MO,D,enelil, ,D,eTanelil, ,D,OnOnHHTenbHOrO o6opy,D,OBBHHR H npHHa,D,ne>KHOCTeM 

HnH VI3MeHRTb xapaKTepHCTHKH 6e3 npe,D,BBpHTenbHOro yBe,D,OMneHHR. 
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6- CnHCKH .a.aTanaii 

6.2 

Ofi~ee 

AKceccyapbl M 
yCilyrM 

nP~MEliAH~E 

10 

CnHCOK aKceccyapoa H ycnyr 

B JJ,aHHOM pa3,11ene np~otBe,D,BH CnMCOK aKCeccyapOB H yCilyr, KOTOpble MO>KHO npH
Ofipecnt AJlR K8Mep~::.1. 

• 1196497 Ha6op aJJ,anTepoB AJlfl npHKYPMBaTenfl 12 8, 1 ,2 M 
• 1196960 ~K-o6"beKTMB f = 1 0 MM, 45° C cpymflpOM 
• 1196961 ~K-06"beKTMB f = 30 MM, 15° C cpymRpOM 
• 1910423 Ka6enb USB, CTaHA. A- Mini-8 
• 191 0582 B~otABOK&fien~::. 
• ITC-ADV-3011 Kypc lTC Advanced Building- nOOOll.l9HMe AJlR OAHOrO 4enoaeK8 
• ITC-ADV-3019 Kypc lTC Advanced Building- nocew.eHHeAJlR rpynn~::tl~ot310 

4enOBeK 
• ITC-ADV-3021 Kypc lTC Advanced General Thermography- nocew.eHHe AJlR 

OAHOrQ 49nOBeK8 
• ITC-ADV-3029 Kypc lTC Advanced General Thermography- nocew.eHHe AJlR 

rpynnbl~ot3 10 49nOBeK 
• ITC-CER-51 01 Kypc lTC Advanced General Thermography (1 ypoaeHb) - noce

ll.leH~o~e AJlR OAHOrO 4eilOBeK8 
• ITC-CER-51 09 Kypc lTC Advanced General Thermography (1 ypoaeHb) - noce

ll.leH~o~e AJlR rpynnbl H3 1 0 4enoaeK 
• ITC-CER-5201 Kypc lTC Advanced General Thermography (2 ypoaeHb) - noce

ll.leH~o~e AJlR OAHOrO 4eilOBeK8 
• ITC-CER-5209 Kypc lTC Advanced General Thermography (2 ypoaeHb) - noce-

ll.leHMe AJlR rpynnbl M3 1 o 4enoaeK 
• T197453 FLIR ResearchiR 1.2 
• T197453L10 FLIR ResearchiR 1.2, 10 nonb30BaTenbCKMXnMUBH3MH 
• T197453L5 FLIR ResearchiR 1.2, 5 nonb3oBaTenbCKMX nHL.IeH3MH 
• T197454 FLIR QuickPiot 1.2 
• T197454L10 FLIR QuickPiot 1.2, 10 nonb3oBaTenbCKHXnHL.IeH3~otilt 
• T197454L5 FLIR QuickPiot 1.2, 5 nonb30BaTenbCKMX nML.IeH3HH 
• T197717 npocpeCCHOHanbHbiH FLIR Reporter 8.5 SP2 
• T197717L 10 npocpeccHoHanbHbiH FLIR Reporter 8.5 SP2, 1 0 nonb30B8T&nbCKHX 

n~oti.I9H3HH 

• T197717L5 npocpeccHoHanbHbiH FLIR Reporter 8.5 SP2, 5 nonb3oaaTenbCKMX 
n~oti.I9H3HH 

• T197771 rapHMrypa Bluetooth 
• T197778 FLIR BuildiR 2.1 
• T197778L10 FLIR BuildiR 2.1, 10 nonb30BaTenbCK~otXnMUeH3MH 
• T197778L5 FLIR BuildiR 2.1, 5 nonb30BaTenbCKMX nMUeH3HH 
• T91 0737 KapTa naMfiTH MMKpo-SD C aJJ,anTepaMM 
• T910972 EX845: TOKOBble Kn9ll.lH + ~K-TepM-TPMC 1000A nep./noCT.TOK 
• T91 0973 M0297: BnaroMeTp, 6ecwTMQJTOBbiH c naMRTbiO M0297 

KoMnaHHR FLIR Systems oCTaanReT 3a cofioi:t npaao a n10fioe apeMR npeKP8ll.l8Tb 
BblnYCK MOAeneH, AeTaneH, AOnonHMTenbHOro o6opyAOB8HHfl H np~otH8AJle>KHOCTeH 
MnH M3MeHRTb xapaKTepHCTHKH 693 npeABapMTenbHOro yBeAOMneHHfl. 
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7 

npou.ea.ypa 

nPHMEl.IAHHE 

PyKOBOACTBO no HeMeAJleHHOMY 

~cnonbaosaH~tO 

BbtnonHKTe cne.o.ytotJJ,Me ,QeMCTBMR, ecnM B8M "Tpe6yeTCR HeMe,Q,I'leHHO HBLI&Tb pa6ary 
c KaMepoA. 

1 Bcrasbre &KttyM)'nRTOP a &KKyMynRTOpHbtM arcett. 

2 nape.Q napBbiM BKI110LI9HM8M KaM8pbt 38PfDI<8MT8 BKKyMynRTOp B T8LI8HM9 

4 LIBCOB MnM ,QO T8X nop, nOKa H9 H81.fH9T H&npepbiBHO CB8TKTbCA 39n9HbiM 

CB8TQ,QMQ,Q-Mtfll,MK.8T0p COCTORHMR BKK}'Mynmopa. 

3 BcrasbTS KBPTY naMRTM B cnOT AnA KapJbt. 

4 BKJ'l~Mre KaMepy, HBlKBB KHOnKY CD. 
5 HanpaebTe tcaMepy H& MSyLI&eMbiM o6betcr. 

6 C4JoKYCMPyMTe KaMepy, noaopal.fMBaA KOilbU.O 4JoKYCMPOBKM. 

7 4To6bl HeMe,Q,I'leHHO coxpaHIIITb MSoopmKeHMe, BbtT&JJJ,MTe M YAeP>KMBBMre 

nyctroBytO KHOnK}' 6onee Q,QHOM ceK}'H.Qbl. 

8 4To6bl nepeHeCTM M306pa>KeHMe HB KOMnbtorep, BblnDnHMTe O,QHO M3 

cnep,yto~ AeMCTBt.tM. 

• Bb1HbTe 1113 tcaMepbt KaPTY n&MRTIIIIII BCTBBbTe ee a CLIIIITbtBBIO~ 
ycTpOI4CTBO, nQ,QKJ'ltoLieHHoe K KOMnbtorepy. 

• nOJlKiltoLIMTe KBMepy K KOMnbtOTepy nocpeACTBOM tca6enA USB mini-B . 

9 nepeHecMTe M306pa>KeHMe c KapTbt naMATM KnM 143 tcaMepbl, nepeT&UJ.I"B 

era npM nOMOUJ.I" MbiWM. 

MO>KHO TaiOK8 nepeM8CTKTb M306p8)K9HMR Ha KOMnbiOT9p C nOMOI.LibiO nporpaMMbl 

FLIR Tools, KOTOpaR nOCTaBnReTCR BMeCTe c KaMepo.:t. 
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8 .LJ.eran111 KaMepbl 

8.1 BHil KaMep&t cnpaaa 

PMcyHOK 

06wiCH8HM8 Ta6nM...S COA8P>KMT nOACH8HMR K pMcyHKY: 

1 Kpb1WK8 OTC8K8 p83b8MOB oW'IA npaBOM pyKM: 

• USB-A 

• USBmini-B 

• nmaHM8 

2 nyCKOB8R KHOnK8 oW'JR np8AilpOCMOTpa/COXp&H8HMR M306p8>K8HMM 

3 Kpei'U18HM8 MA WT8TMB8. Tpe6yEJTCASA&nrep (p.ononHMT&IlbHbiM &Kceccy-
ap). 

4 Konb® <POKYCMPOBKM 

5 i.'IHcpp&KpacHbiM o6'b8KTMB 
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8-.QeranH KBMepbl 

8.2 BHp, KaMep&t cneaa 

PMcyHOK 

OC5'bRCH8HM8 Ta6nMI.l8 co.u.ep>KMT noAcHeHMR K pHCYHKY: 

1 fl83epHbiM l.l8r18YK838.Tenb 

2 flaMnB AI"'A Lll1~pOBO~ KBMepbl 

3 UH~poBSA ~TOKSMepa 

4 KpbiWKS AI"'A pa:JbeMOB 11 HOCI1TenA 11H~PM81.ll111: 

• Kapra naMATH 

• Bl11l90Bb1XOll 
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8- ,QeTSIIH KBMBP&I 

8.3 KnaauwHaR naHen& 

PMcyHOK 

OC5DACH8HM8 

1 CeHCOpHbiM >KK-AHCnnel4 

2 H&BH1"8J.4HOHH8A naHanb 

3 • KHonK& nOATB8P>KA8HHH Bbl6opa 

• KHonK& nepeKniO~aHHR Ma>KAY aaroMaTHLIBCKHM M p~HbiM pe>KMMOM 

H8CTpOMKH 

4 ApxMa H306pa>K8HHM 

5 KHonKa Hcnonb3oaaHMR n838pHoro Ll8r1BYK838T811R 

6 j,lltfAHKaTOp nKTaHHR 

7 KHonKa On/Off (BKn./BbiKn.) 
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8 • KHOnKa OT06pa>t<9HHA CHCT9Mbl M9HIO 

• KHonKa ao3apara 
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8- ,QeTSIIH KBMBP&I 

8.4 BHP,CHH3Y 

PMcyHOK 

Ta6nMua coo.ep>KMT nOAcHeHMA K PMCVHKY: 

1 noaepHMTe cpMKCaTOp, l1To6bl OTKpbllb KpbiWKY BKKYMYn.RTOpHoro OTCeKB. 

Ha>KMMTe, 'IT06bl OTKpbllb 
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8.5 

PMcyHOK 

OC5DACH8HM8 

8-.QeranH KBMepbl 

CaeTO,O.HOP.HbiH HH,D.HKaTOp COCTORHHR aKK}IMYflRTOpa 

B 3TOM T&C5nM~e OnMC8H8 paC50T8 CBeTOAMOAHOro MHAMK8TOpa COCTORHMR SKKYJiynR

TOpa. 

BMACMntana nDRCH8HMe 

38118HbiM CHTOAMOA MMr&eT C "'8CTTTTO4 BblnonHR8TCR 3&pRAK8 SKKyM}lnRTOpa. 

ABS pa38 B ceKYHJ1y. 

3eneHbiM CBeTOAHOA ropMT HenpepbiB- AI<KyMynATOp sapRlKeH nonHOCfbiO. 

HO. 
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8- ,QeTSIIH KBMBP&I 

8.6 CseTOP.HO,D,H&IH HH,D.HKaTop nHTaHHR 

PMcyHOK 1'11387111;a1 

OCi'bACHettMe B STOM Ta6nMue onMcBHa pa6ma caeTQAMO.QHoro MH.QMKSTOpa nMT&HMA. 

BMACMntana nDRCH8HMe 

CaeTOAMO.Q He ropKT. KaNepa BbiKJl~eHa. 

CBeTOAMO.Q ropMT CMHMM ._.BeTOM. KaNepa BKniO'IeHa. 

18 Publ. No. T5B9884 Rev. 8540- RUSSIAN (RU) -May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



8.7 

OC5w.ae 

PMcyHOK 

OCTOPO.>KHO 

nPII1ME'-IAHII1E 

8 - /l6T8111if KBM6p&l 

fla3epHbiH ueneyKa3aTenb 

KaMepa CHa6JK:eHa n836pHt.IM 1...18n&yK838Ten&M. Ecmt n836pHt.l~ 1...18n&yK838Tent. 

BKJll()lleH, TO H8A ~btO MO>KHO yeM.QeTb 1183ePHYIO T~K}'. 

Ha pMcyHKB noK838Ho B38MMHOB pacnonO)KSHMB n83&pHoro Wlll&yK83ar&nR 111 omM

~o~ecKOro 1...18H1p8 MHqJp8Kp8CHOro 06D&KWIB8. 

11I3I7T1 :•1 

T""" ....... 
E 
E 

1.() 

~ 

He CMOTpMT8 nPfiMO B H8np8Bn8HMI!111838pHOrO ~a. fl838pH08 M311~8HMB MOJKEJT 

npMBBCTM K pa3,Qp8)K6HMIO opr&HOB 3p8HMR. 

• l<or.Qa 11838pHbli:1 U811eyKa3aT911b BKn104BH, Ha AMatnBB nOfiBnRBTCFI CMMBOil £ . 
• 8 HeKOTOpble CTP8Hbl K&Mepa MO>KeT nOCTBBnRTbCA C 38000KMPOB8HHbiM 1183ep

HbiM L.WneYK83BTeneM. 
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~ 
3H8K nuepHoro 

M311Y48HMfl 

npaa~a 

MCnDnb30B8HMA 
MC'llNHMKOB 
nuepHoro 

M311Y48HMFI. 

20 

np&.Qynp8)KJ:!.810114MM 3H8K 0 H8JlM4111M n838pHOro M3nY48HMfl H8 KOpnyce K8M8pbl 

CO,Q8PJKIIIT cne.a.y10w.y10 MHcpOpM&LlMIO: 

~'ICikUI-MALOIITM~I

niSI'IIOCIUCf~wmtll O"lt 
1040. IOAHD 1040. II DQPf Rill 

OIVWDG I'IIIS4Wfl TO I.A5III MCmCil 
HCUO D.UID JUidi l• )007 

AnMHB BDnHI::d: 635 HM. MBKCMM&nbHBFI Bl::dXOAHaA MOLl.IHOCTb: 1 MBr. 

AaHHOe M3,QenMe OOOTBeTCTBYeT CT8H,Q8p"TBM 21 CFR 1 040.1 0 M 1 040.11 , 38 IACK1110-

49HM9M OTC1)'MBHMM cornaCHO laser Notice N9 50 OT 24 MIOHR 2007 ro,o,a. 

Publ. No. T559684 Rev. a54a- RUSSIAN (RU) - May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



9 SneMeHTbiA~cnneA 

PMcyHOK 

2 

T T T 
7 6 5 

06bRCH8HM8 B 3TOM ra6nMI.48 ,Q810TCfl nORCH8HMH K npMB9,0,8HHOMY BbiW8 pMcyHKY. 

1 Ta6nMI.l8 pe3ynbT8TOB M3MapeHMA 

2 Cpe,o,craa M3MapeHMR (HanpMMap, aKCn03HMaTp) 

3 3H8"1KH CTa'fYC8 Ill p8>KIIIM8 

4 WKana TeMnapatypbl 

5 Pa>KHM HacrpoHKH 

6 3anHCb B pa>KHM9 Bl/lll90 

7 Pe>KHM KaMepbl/pe>KHM peanbHoro BpeMeHH 

8 Pe>KHM npocMotpa (lfiK-KaMepa, LlH~poBaH KaMepa, TennoBOe cnHRHIIIe, 

KapTIIIHKa B KapTMHK9) 

9 lfiHcrpyM9HTbiH3M9p9HHR 

10 UaeroBble nanKT'pbl 

11 napSMeTpbiHSMepeHHA 

12 Macwra6HpOBaHHe 
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10 

PMcyHOK 

22 

npaBHna nOflb30BaHHA 
u 

CHCT9MOH M9HIO 

Ha npMBe,Q9HHOM BbiWe pMcyHKe M306p8)K9Hbl ABS cnoco6a HBBMrBI.l,MM no CMcreMe 

M8HIO KaM8pbl: 

• Hcnonb30B8HMB Y!(83aTBl'lbHOro n8Jlbl.l8AJ1fl HBBMraLl.MM no CMCTBMB MBHIO (meaa). 

• Hcnonb30BaHMB H8BMr81.lMOHHOH naHBnM AnA H8BMI'8J.UIIM no MBHIO (cnpaaa). 
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11 noAKI110LI9HHe BHSWHHX 
" " ycrpOHCTB H HOCHTeneH 

1AHcfJOpM8U.HH 

PMcyHOK 

06bRCHettMe Ta6nM~ COA&P>KMT noAcHeHMR K pMCYHKY: 

1 I-1HAIIIKSTOP 38HRTOCTM Kaprbl naMATM. npMM~BHMe. He BbiHMMaM're Kapry 

naMATM, KOr,Qa CB8TMTCfl STOT MH,Q,MKaTOp. 

2 KapTa naMRTIII 

3 Ka6enb ronoaHoro T811ecpoHa 
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11 - nOQICil#O'IfiHH8 BH8UJHHX ycrpoHCTB H HOCKIBII8U HHt/JOPMBLIHH 

PttcyHOK 

OC5DJICHettMe Ta6nMI.Ul COABP>KMT noAcHeHMA K pMcyHKY: 

1 WHyp mtTBHMA 

2 Katlenb USB Mini-B (AnA nOAKiliOLieHMA KBMepbl K KOMnbiOTepy) 

3 Katlenb USB-A (npenHasHaLieH .nnA no.QKniOLieHMA KaMepbl K aHeWHMM 
ycrpoMCTBaM, HanpMMep Kapre naMRTM USB) 
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12 

npoueAypa 

nPII1ME\.IAHII1E 

ConpR>KeHifle ycTpollicTB 
Bluetooth 

npe>KAe, 4eM I!ICnonb30BBTb ycTPOMCTBO Bluetooth C KBMepoM, Heo6Xo,QI!IMO COe,Q,I!I

HKT'b ycTPOMCTBa nonapHO. 

1 
Oncpoihe p83Aen ~ (HaarpoiKIII). 

2 0Tiq)OMT8 BKn8,QK}' noAKni048HM8. 

3 AtmtBI!IpyMTe Bluetooth. 

npMMI!'IBHMe. TaiOKe Heo6XO,QI!IMO BKTMBI!IpOBB'Tb B03MO>KHOCTb nOAKJliO-

4eHI!IA Bluetooth Ha BHewHeM yCTpOiiiCTBe. 

4 B~:o~CSepMTB A0(5aaMTI::o ycrpoliiCTBo Bluetooth. 

5 BbJ6&piiiTB H&48Tb nOMCK ycrpolitCTB Bluetooth llllJ.O>K.QMTBCb OT06p8)KBH~ 

Cni!ICK8 ,QOCTynHbiX ycTpOMCTB. AnA 3TOrO norpe6yEJTCA npH6niii3MT81lbHO 

15 CBK}'H,Q,. 

& B~:o~6epMTe HaM,QeHHoe yCTpOMCTBO Bluetooth, 4T06bJ .QOI5aei!I'Tb ero. nocne 

STOre ycTPOMCTBO 6y,QBT rOTOBO K I!ICnDnb30BaHI!IIO. 

• AofiaBnATb MO>KHO HBCKOflbKO yCTpOMCTB. 

• 4To6bJ y,I:!.8111!1Tb .QOI5aaneHHoe ycrpoMCTBO, Bb16epMTe ero, a 38TeM BbJ6epliiTe 

YAanMTb. 

• nocne .QofiaaneHI!IA ycTpOMCTBa MeterUnk, Hanpi!IMep Extech M0297 Hnl!l EX845, 
P83YflbTaT ,Qal41!1Kafiy,Q9T OTOfipa>KBH B Tafin14~ pe3ynbTaTOB 143MBpBHI!IA. 

• nocne A068BnBHI!IA rapHIIITYPbl Bluetooth BB MO>KHO I!ICnDnb30BaTb B pe>KMMB 

npB,[l,Bapi!ITBnbHOro npOCM01p8 KaMBpbl. 

• B p9)101MB npe.Q,BapMTeJlbHoro npocMo"Tpa TaJOKB BOOMWKHO u,OOasneHI!Ie 3Ha4BHIIIM 

MOM8HT8JlbHbiX CHI!IMKOB B peanbHOM Bp8M8HI4. 
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13 

OC5w,ee 

HacrpoVIKa Wi-Fi 

8 38BIIICIIIMOCTM OT KOHcp~~trypal.J.IIIM K8M9pb1, MO>KHO nOAKJliO'IMTb K8M9py K c5ecnpo

B()AHOM nOKSnbHOM cent (WLAN) c nOMOUI,biO TeXHDn01111M Wi-Fi nMCSo n03BOJ1Klb 

KaMepe npe.nocraaKTb llOCTYn Wi-Fi .npyroMY ycrpo.:4cray. 

l<aMepy MO>KHO nOl1KJ1104KTb ClleA)'IOUJ.MMM llBYMR Cnoco6aMM. 

• ClwbiH pacnpocrpSHeHHbiH cnoco6: yCT8HOBK8 QAHOpaHroBOro coe,IJ,MHeHMR 

(T810Ke H83biB8eMbiM CeTbiO KOMn&JOTep-KOMnbiOTep ~otn~ot P2P). ,(J,aHHbiM MeTO,D, 

npeMMytlleCTBeHHO liiCnanbS}'eTCfl C l1PY1111M14 ycrpoliiCTBSNM, T8KMMIII K8K iPhone, 

iPad Ill T. ,n. 

• PeJtce HCl1011&:ryeM&IH cnocot5: nOAKI1104eHMe KBMepbl K 6ecnpoBO.QHOM nOKBnbHOM 

CeTM. 

HacrpoAKa OAHO- BblnDnHMTe CJleA)'JOUJ.Me ,nelilcra~~tR: 

paHroaoro coep,M
HeHMA (caMWR 
pacnpoc:rpaHBH
HbiR cnoco6) 

no,a,KniO'IeHMa 

K8Mepb1 K 

6ecnpoBOl1HOM 

nOKallbHOM ce1M 

(puce 
HCnon&3)18M&IH 
cnoco6) 

26 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

0rKPOiiiTa P83l1BI1 f!J (HacrpoliiKM). 

0rlq)OMT9 BKila.QKY nOllKniO'IeHMe. 

B p83llene WI-FI Bbl6epMTe nOllKniOLIMTb ycrpolilcrao. 

Bb169pMT8 HacrpoMKM Wi-Fi. 

8Be,QMT9 3H8'19HMR AnA CI19,QYJOL11,MX napaMSTpOB. 

• SSID (HMA C9TM) 

• KaHan (K8H8n, H8 KOTOpbiM H8ClpoeHO ,npyroe ycrpOMCTBO) 

• WMCI»po&BHM8 (anropKTM wMQ>poBaHHA, HanpMMep TKIP, AES 111 T. ,a.) 

• KniO'I (Kn~ l10cryna K ceTM) 

• AQpac (IP-8.QP8C CSTIII) 

• Wn103 (IP-a,apec wn103a ceTM) 

npMM8'18HM8 • .QaHHb19 napBM8Tpbl yCT8H8BJliiiBBIOTCA ,QilR cent K8M9pbl, 

BH9WH99 yCTpOMCTBO (SyMT MCnDnb30BIIll:o MX ,D,Ilfl n(),a.KJ110'18HMR K C9TM. 

HmKMMT8 : ] OK] ,Qilfl n0l1TB9p)I(,Q8HMA Bbl6opa. 

0rlq)OMT9 p83,Q8Jl ~ (HacrpOMKM). 

0rKPOMT9 BKila.QKY n0l1KI110'18HM8. 

B P83llene WI-FI Bbl6epMTe nOAKiliOLIMTb K c5ecnpoBOAHOM cent. 

Bbl69pMT9 HacrpoMKI!I Wi-Fi. 
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nP~MELIAH~E 

13 - HacrpoiiiKB. Wi-Fi 

5 Bb168pKT8 OlUiY M3 ,QOCTynHbiX C8T8M. 

,D,rul nO.Q.KJliO"'BHMA K CSTRM, 38Ll.U"'I1&8HHbiM napoiiSM, (o603H848Hbi3H8"1KOM 

38MK8) nOTpe6yEJTCR BB8CTM KJ1104 AOCTyT18. 

6 
HB>KMMTS : ] OK] .QJlR nO.QTBe~HMR Bbl6opa. 

HeKOTOpble cent He o6Hapy>KMB810T caoero cy~cmoa&HMR .QJlR APYrMX ycrpo14cra. 

Ann nO.QKJ1104eHMR K T&KMM ceTAM Bbl6ep~o~re Ao6aaMTb BPY'IHYIO M ycrBHOBMTe ace 

napaMeTpbl BP}I"'HYIO B COOTBeTCTBMM C H8CTPOHK8MM STOI4 CeTM. 
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14 Pa6ora c KaMepolll 

14.1 BKI7JOI.IeHue KaMepbl 

npoL.UtAypa 
4To6bl BKf1104111Tb KBMepy, Ha>KMIIITe Iii omyCTiiiTe KHOnKY CI>. 

14.2 BbJKI1JOI.IeHHe KaMepbl 

npo®Aypa 
AnA BbiKn104eHiiiA KBMepbl Ha>KMiiiTe Iii YlleJ))KioteaMTe KHOnKY Cl) 6onee 0,2 ceKYJill,bl. 
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14.3 

nPIItME4AHIItE 

PMcyHOK 

npol.l8Aypa 

14-Pa6ora c KBMepoif 

PytiHSR H8CTpOHK8 C/JOKfC8 HHcppaKp8CHOH K8M8pb1 

• He npMKacaATeCb K noaepXHOCTM nMHS nplll pyliHOM ~OKYCMpoBKe IIIH~patcpaCHOM 

KBM&pbl. EcnM STO CllY'-IMTbCR, BblnonHMTe CNIIICTKY nMH3bl B COOTBSTCTBMIII C MH

CYPYKI.l.MRMM P83llen 23.2 -1.1Hq,paKpacHbiM o6'beKJMa Ha crp. 65. 
• Konb® cpoKYCMpoaKM MO>KHO apal1¥1Tb Oes orpaHMLieHIIIM, OAH8KO npM cpoKYCM

poaKe Tpe6yeTCR nMWb onpe,u,eneHHOe KOnM4ecrBO BpallleHIIIM. 

BblnOnHIIITe OAHO M3 cne.QYIOili.MX ASMCTBMM: 

• l.IT06bl ccpOKYCMpOBaTb MHcppat<paCHYIO KaMepy Ha A8118KMM o6'beKT, BpaUUlKrS 

Konbi.U) 4>oKYCMPOBKM npoTMB 4acGBOM CTpaJlKIII (co CTOpoHbl CSHCOpHoro >KK
AMCnneR). 

• 4T00bl C~OKYCIIIpoBaTb IIIH~P8KP8CHYIO KSMepy H8 6mOKHMM OO'beKT, apamame 
KOnbi.U) 4>oKYCMPOBKM no LI8COBOM CTpenKe (co CTOpOHbl CSHCOpHoro >KI<-AMC

nneR). 
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14-Pa6om c KBMBpoH 

14.4 

PMcyHOK 

npoi.\8Aypa 

nPIItME"'AHIItE 

30 

YnpasneHue na3epH&IM ueneyKa3areneM 

ArJH ynp8Bn8HMH n838pHbiM ~8n8yK83areJ18M H806XOAMM0 BblnOnHMTb CI18AyK)aqM8 

AeACTBMA: 

1 H8>K8:T'Me Ha KHOnKY M ee YA8J»KSHMe BKJl~aer nasepHbiM 1.4811eyK838Ten~:~. 

2 0rnyCK8HM8 KHOnKM BbiKJ110'188T naaepHbiM 1.48J18YKf138:T811b. 

• npM BKn~eHHOM nasepHoM ~neyKasaTene OT06pmK&eTCA npeaynpe>KASIOaqMM 

MHAMKa.TOp. 

• nonO>K8HM8 n838pHOM TO'IKM 0603H8\188TCH H8 MHcppaKp8CHOM M306pa>K8HMM (B 

3BBMCMMOCTH OT MOAenM KBM8pbl). 
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15 

15.1 

npou.eAypa 

nPHME'-IAHHE 

Pa6ora c 1113o6pa>t<eHIIIRMIII 

npe,asapUTeflDHI::JIH npOCMOTp U306pa>KeHUH 

Bbt MO>K8T8 npe.Q,BapMT8IlbHO npOCM&TpMBaTb UM¢Jp0Bb18 QlOTOCHMMIOI M MHcppa

lq)8CHbte M306pmKBHMR nep&,Q, coxpattBHMBM MX Ha KapTB naMRTM. TaKaR B03MOJKHOCTb 

n03BOflAEJT npoBBpRTb nepe.a. coxpaHBHMBM ¢JOTorpacpM~BCKMX M MHQlpat<paCHbiX 

M306pa>KBHMi1, co,QBp)JOITCA nM B HMX HY>f(HaR MH¢JOpM8UMA. 

Pe>t<HM npep,aapiiiTeJ'IbHOro npocMOTpa nooeonner T8JOKe ofipa6aTbtBaTb M30fiPIDf<&' 

HMR nepeA I1X COXp&HeHIIIeM M AOfi8BnRTb K HMM npMM~8HMR. 

AnR npe.QB8pMT8IlbHOro npOCMOTpa M306pa>K9HMR Bbrraw,KTB HB KpaTKOB BPBMR loll 

01ny<m1Te nycKOByto KHOnKY. 

¢1YHKUMIO nycKOBOM KHOnKM MO>KHO M3MBHMTb B pa3A8Jl9 jiJ (H&CTpOilKM). 3Ty 
¢JYHKUMIO MOJKHO H8CTp0111Tb AJ"'R BblnOnHBHIIIA cne,a,ytoUl,MX ,QBHCTBMM. 

• npe,nnpoCMOTp/COXpaHeHMe 

• CoxpaHMTb cpa3y 

• Bcer,o,a BblnonHATb npe,qnpocMOTP 
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15 - Pa6ora c H306pa;K&HHRMH 

15.2 

Ofi~ee 

EMKOCTb KaPT 
n&MRTM 

CornaweHMe o 

H83B8HMRX 

M30fip&>KeHMM 

npo~eAypa 

nPVIME4AHVIE 

32 

CoxpaHeHHeH3o6p~eHHR 

Vl3ofip8>KeHMe MO>KHO coxpaHATb fie3 npe,a,aapMTenbHOro npocMoTpa. 

B 3TOM TBfinllll..\9 YKB3biB89TCA npH6nH3HTellbH09 KOnM49CTBO MH¢lpaKpBCHbiX (VII<) 

M30fip8>K9HMH Ill M30fip8>K9HHH 1..1,M¢lpOBOH K8M9pbl (L.J,K), KOTOpoe MO>KHO COXpBHMTb 

HB KaplBX n&MATH. 

06DeM K&pTbl TonbKO VIK- HK + I.IJ( HK + U.K + 30 
n&MRTM M30fipmKeHMR CeKYHAHBR rono-

COBSR 8HHOT8· 

I.I,MR 

1 rs 5500 850 600 

2 re; 11 000 1700 1200 

no COrnBW9HHIO, HB3B8HHA H30fip8>K9HHH MM910T BHA IR_xxxx.jpg, rAe XXXX- OAHH 

C49'NMK. 

4TOfibl H9M9AJ19HHO COXp&HMTb H306pB>KeHMe, BbiTBI!.IMTe M YA9P>KHB8HTe nycKOBYIO 

KHOnKY fionee OAHOH C9KYHAbl. 

cbyHKUMIO nycKOBOH KHOnKM MO>KHO H3M9HMTb B M9HIO HaCTpoMKM. :3ry ¢YHKUMIO 

MO>KHO HBCTPOMTb AllA BblnOnHeHMA cneAYIOUU1X A9HCTBMH. 

• npeAnpOCMOTp/coxpaHeHMe 

• CoxpaHMTb cp83y 

• BcerAB BblnonHATb npeAnpocMoTp 
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15.3 

npo~.UJ.Aypa 

15-Pa60TB C H306p8JKeHHRMH 

0TKpb/TH9 H306pfJ)K9HHR 

npM COxp&HeHMM M306p8)KeHj,<~A OHO 38llMCbiBBeTCA HB K8pry n&MATM. LIT06bl BHOBb 

Bb1Be<m1 M306pa>KeHMe HB 8KpBH, OTKpOKre ero 143 Kaplbl n&MATM. 

AnA cm<pbiTMR M30tlpci)K8HMA H&Otlxo,QMMO BblnOJlHMTb Cll8QYIOIJ..LM8 ,Q&HCTBMA: 

1 
HmKMMT8 fE. 

2 Bbl6epme M306pa>KeHMe, KOTOpoe XOTme npOCMOTpeTb, Ha>KMMaA KHOnKM 

BileBO/Bnp&BO M BBepx/BHM3 HB HBBMr&I..I,MOHHOM naHenM. 

3 
HmKMMTe : ] OK l lo13o6pa>KeHMe oT06pa3mCA B nonHOM pa.3Mepe. 

4 ,lJ,nA p9,D.BKTMpOB8Hj,<~ft OTKpbiTOfO M306p8)1(8HMA OTOCSpa3MT8 M8HIO, H8)KBS 

KHOnKY~· 
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15 - Pa6cmJ C H306p8JK8HIIfRMIIf 

15.4 

OC5w.ee 

npMMep 1 

34 

HacrpotfKa H3o6p8JKeHHR 

llt306pa>KeHMe MC»KHO HBCTPOIIITb SBTOMSTIIf'lecKH Mnlll Bp'fi4H'fl0. AnR nepeKI1104f!HIIIR 

Me>K.QY 31111MM peJKIIIMBMM 111Cnonb3}'Kre KHDnKY : ] OK l Otlpanrre BHIIIM8HIIIe, liTO 

STOT cnocotl patlmaeT TOilbKO B pe>KMMe peanbHoro epeMeHM 111 He patlOTaeT B 

pBlKIIIMe npe.a.eapiiiT811bHoro npocMorpa/apxMea. 

HllllKe npiiiBD,QATCA ,QB8 MH~paKpacHbiX 1i1306piDKeHIIIR, H8 KOTOpbiX nDKa38Hbl TOLIKM 

C09AIIIH8HIIIR KatleneM. np111 pacCM01p8HIIIIII fl8BOro 11130tlpa>KSHMR, OLI8BIII,QHO, liTO 

Mcnonb3DBBHIIIB OAHDM TOnbKO aaroMaTMLIBCKOM HacrpoMKM M300piDK8HIIIA BPAA n111 

n03BOJU1T npaBMnbHO BblnDnHKTb T8MnBpal}'pHbiM 8HBnlll3 flBBOro K.atlenA. COCTORHMB 

flBBOrD K.8tl811A MO>KHO O~HIIITb 60J188 TOLIHO, Bcnlll: 

• 1113MBHM1b ypoBBHb T8MnBp8JYPHOM WKallbl; 

• 1113Mf!HM1b ,QIII8n83DH TeMneparypHOM WKBnbl. 

neeoe Mso6pa>KSHMe HacrpoeHo e asTOMaTMLIBCKOM p8)1(111Ma. Ha M306piDKBHMM 

cnpasa ypOBHM MaKCMM&nbHOM Ill MMHMMaJlbHOM T8Mnepal}'pbl tlbUlM M3MBHBHbl H8 

ypOBHM TBMn&parypbl B6nM3M o6'bBIU8. no TBMnBp&JYPHbiM WK8fl8M Cnpaaa OT 

K.8>KAQrD 111306p8)1(8HIIIR MO>KHO ye~~~,qen., H8CKOnbKO 6bUllll lll3M8HBHbl ypOBHIII T8Mn8-

p8yYpb1. 

A (automatic) M (manual) 
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npMMap2 

15-Pa6o18 C lf300p8JK8HWIMI/f 

B ~M npMM&pe npMBOAHTCfl AB8 MH~p&Kp&CHbiX M30C5pa>K8HMfl M30nRTOpa BbiCO· 

KOBonbniOM nMHIIIM aneiCTponepe,llllliM. 

Ha M306pa>KBHMM cneaa XonOAHOB He6o M BbiCOKOBonbnlaR nMHMA aneKTpon&peAaliM 

6blnlll 38nMC8Hbl npM MMHMM8nbHOM TeMnepatype -26,00C. Ha 111306pa>K&HMM cnpaaa 

ypoBHM M8KCMM8ni:IHOM Ill MMHMM&ni:IHOM T8Mnaparypbl C5bU1M M3M8H8Hbl H8 ypoBHM 

T8Mnepatypb1 BC5nM3M M3onfiTOp&. 3rO ynpOW.SeT 8H8nM3 OTKn0H8HMM TeMneparypt:.l 

a MSOn.RTOpe. 

Ul14allll3;&\ 

A (automatic) M (manual) 
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15 - Pa6078 C U306pBJKeHHRAIH 

III3M8H8HM8 

ypoBHA WKBilbl 

TeMnepe:rypbl 

1113MeHeHMe 

AMBn830HB 

T&MneparypHoA 
WKBJlbl 

nPHME4AHHE 

36 

llrotlbl M3M8HMTb ypOB8Hb TeMneparypHOM WKallbl, HBOtlxo,QMMO BblnonHMTb cne,a,y-

1011.1Me ll,eMCTBMA: 

1 
Ha>KMMTB • ] OK l 

2 
i.<tcnonb3yMTe H8BIIIr8~0HHYIO n&HeJlb AnA Bbl«:iOpB . (PyKoBOACTBO). 

3 4TOtlbl M3M8HMTb 38,D,aHHbiM ypOB8Hb WK8Jlbl, H8>KMMaMT8 KHOnK}' 

BB8px/BHM3 H8 H8BMI"ai.I,IIIOHHOM naHanM. 

llro(ibl M3MeHMTb AMBn830H TeMneparypHO~ WK811bl, HeOOXQAMMO BblnOnHMTb cne
AYIOil.lllle AeMCTBMA: 

1 
HBlKMMTe : ] OK l 

2 
i.<tcnonb3yAT8 H8BIIIr8~0HHYIO n&Henb AnA Bbl«:iOpB . (PyKOBOACTBO). 

3 4T06bl 1113MeHMTb AMBna30H WKallbl, HS>KIIIMaMTe KHOnKM BneBO/BnpaBO HB 

HBBIIIrBI..liiiOHHOM naHenM. 

,llaHHbl& npoue,a,ypbl npiiiM&HMMbl TOnbKO B p8)101M8 peanbHOro epeM&HM. 
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15.5 

OC5w.ae 

npou,8Aypa 

15-P&60T8 c H3o6p8JIC6HHRMH 

Bbl MO>K9T9 M3M9HM'Tb LI,B8TOB)'IO nanMlpy, IIICnDnb3y8M)'IO AflA OTo6p8JK&HMA pa311MI.I

HbiX TeMnepary-p. np8BM11bHO no,qo(ip8HH8.A n8JlMTp8 MO>KeT o6ne~IIITh 8HBJ1M3 

MSO(ipa>KeHMA. 

AnA M3M9H8HMA nBnMTPbl H90CSX()AMMO BblnDnH..,Tb CJ18AYIOI.l.IM9 A9MCTBMA: 

1 QO 
HCDKMMT8 • 00 ~ J ,QI"'R OTOClpa>K8HMR CIIICT8Mbl M8HIO. 

2 
C nOMOU.U.IO H8BMra!.-'IIIOHHOM naH&nM nep&M,QMT8 K @I. 

3 
HCDKMMT8 KHOnK}' : ] OK ] ,QI"'R OT06pa>K9HMR no,QM8HIO. 

4 lo1cnonb3)'Mre H8BMr&LUtOHHYIO naHenb .ll11A Bbl(iopa ,npyroA naniii'Tpbl. 

5 
HB>KMMT9 . ] OK l 
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15 - Pa6cmJ C H306p8JK8HIIfRMIIf 

15.6 

OC5w.ee 

npol.lSAypa 

nP~M~AHME 

38 

Y.aaneHHe H3o6pBJKeHHR 

Bbl MOJKEJT8 YA8JlKTb 1113 nanKM OAHO MnM H9CKOnbKO M306pa>K8HMM. 

AnR y,Q8118HMR M306pa>K8HMfl Heo6XOAMMO BblnQnHMTb tn8,Qyt0111,H8 ,D,SiiJCTBMR: 

1 
Ha>KMIIITe fE. 

2 Bb16epKTe 111306pa>KeHMe, KOTOpoe Bbl xonrre YA8Jl111Tb, HSJKMMaA KHon101 

BI19BO/Bnpaso Ill BBepx/BHIII3 Ha H8BMral.liiiOHHOJii naHenM. 

3 
HSJKMMTe KHOnKY , ] OK J, 4T06bl OT06pa:nna M306pa>KeHMe. 

4 
HSJKMIIIT8 KHOnKY : ] OK ] AnR OTo6pa>K8HIIIR M8HIO. 

5 B M8HIO Bbi~PHT8 Y,Q,811Mlb, 38T8M nOATB8p.Q,MT8 Bbi60p. 

Q()paTMTe BHIIIM8HIIIe, 4TO BCe M306pa>KeHIIIfl, np111H8,D)le>K8111,He ()AHOM rpynne, H8-

np111Mep l.lM¢Jp0Bble ¢Jororpacf:>MM, ()yA'{T T8J0Ke y,Q8JleHbl. 
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15-P&60T8 c H3o6p8JIC6HHRMH 

15.7 Y~aneHHeacexH3o6p~eHHH 

OC5w.ae Mo>KHO YA8J1Kll:o BCe M306pSJK9HMR a nanKS. 

npol.luypa AnR y,Q8119HMR M3015pa>K8HMfl Heo6XO.QMMO BblnQnHMTb tn9,Qyt0111,M9 .Q9iiiCTBMR: 

1 
Ha>KMMTe fE. 

2 Bb16epMTe K8KOe-nM60 M306p8>KeHMe, H8JKMM8fl KHOnKM BneBO/BnpaBO M 

BBBpX/BHM3 H8 HBBMrai.I,MOHHO~ naHanM. 

3 
HSJKMMTe KHOnKY , ] OK J, 4T06bl OT06pa3Kll:o ~~t306pB>KeHMe. 

4 
HSJKMMT9 KHOnKY : ] OK ] AflR OTo6p8JK9HMR M9HIO. 

5 B M8HIO Bbi~PMT8 Y,Q,811Mlb ace, 3ar&M nO,t:l,TB8J)AMT8 Bbii50p. 
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15 - Pa6078 C U306pBJKeHHRAIH 

15.8 

npo~ypa 

40 

Co3,QaHHe OT'lera a cpopMare PDF a KaMepe 

B K&Mepe MO>KHO C03.l1BB8.Tb ~eTbl B cPOPMBTe PDF. nocne aroro ~eT MO>KHO 
nepeHecTM HB KOMnbiOTep, iPhone ~n111 iPad C nOMOUU>IO np~nO>KeHMA FLIR Viewer 
~ nepecn8Tb ero 38K83'1MK)'. 

AnR C03,QaHMR 01\.leTa a ¢1opMare PDF Heo6xo.a.MMO BblnonHMTb cne,a.yiOil.I.MB ABM
CTBMA. 

1 
Ha>KMMTS rE. 

2 8b16epMTe ~306pa>KeHMe, Ha>KMMBA KHOnKM BneBO/BnpaBO Ill BBepx/BHM3 
H8 H8BMr8~0HHOiil n8H8nlll. 

3 HmKM~Te KHOnK)' : ] OK l, 'ITOObl OTOt5pa3MTb M306pa>KeH~e. 
4 

Ha>KMMTB KHOnK)' : ] OK ] ,wlR OT06pEDKBHMA MBHIO. 

5 B MeHIO Bbl6epMre Co3A&Tb crpaHMI.I.Y 0111era. 

0ro6pa3MTCR MeHIO, B KOTOpOM MO>KHO M3MeHKTb cneAyiOil.\Me 3JleMeHTbl. 

• BepXHMM KOJlOHTKJYll 

• HM>KHMM KOnOHTKTYn 
• noroTMn (,Qon>KBH xpaHMTbCA a nanKe/report/logo/ a ¢1opMare *.jpg). 

6 B MeHIO Bbl6epMre C03,11,an. crpaHMu,y 0111era. 
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16 

"'roT8K08 

Tennoaoe 

CI1111AHIII8? 

"'roT8K08 

K8plltHK8B 

K8plltHKe? 

npiiiM&pbl 

1113o6piDK8HIIIM 

Pa6ora c rennoBbiM cnlllAHIIleM 

111 B pe>KVIMe KapTVIHKVI B 

KapTVIHKe 

Tennoaoe cniiiAHIIIe- sro 4JYHKJ.Uo1A, n03BOI1AIOIU8fl OT06pa3Krb "'acTb Lllll¢poaot1 

4JOTOrp&4J111111 K8K IIIH4JP8KP8CH08 111306pa>K8HIIIB. 

HanpHMep, MO>KHO H8CTp0111Tb K&Mepy AllA OTOC5pa>KeHIIIA BCeX OC5n8CTeM 11130C5pa>K~ 

HillA C onpe.QeneHHOM TeMnePBTYPOM B IIIH4JpaKp8CHOM Pe>KIIIMe, 8 BCeX OCT&nbHbiX 

00n8CTBM - B p&>KIIIMB LU44JPOBOM 4Jororpa4J111111. 

l<apntHK.B B KapTIIIHKB - 8TO 4JYHKJ.Uo1A, CXo,QHaA C 4JYHKJ.Uo18M TBMOBOro ClliiiHHIIIA, 

KOTOPM nosaonA&T oroC5paaMTb \ISCTb LlM4Jpoaoi4 4Jarorpa4J111111 K&K MH4JP8KP&eHoe 

IIISOC5pa>KeHIIIe. 

0tlH8KO, nplll 111Cnonb30B8HIIIIII pe>KIIIM& KSpTMHKM B K&pYIIIHKe IIIH4JpaKp&CHbiM KS,tlp 

OT06pa>Ka8TCA noaepx Lliii4JPOBOM 4Jororpa4J111111. 

B 38BMCIIIMOCTIII OT MO,D,811111 K8M8pbl pa311111"1810T IJ,O "'BTblpex n&p8\IIIICI18HHbiX HIII>KB 

TlllnOB. 

• Bblwe: Bee oC5naCTM Lliii4Jpoaoi4 cparorp&4J111M c TeMneparypoi4 Bblwe yK838HHOro 

ypoBHA OTo6pB>K&IOTCA a BIII.U.e repMorpa¢1111.1ecKMX. 

• HIOKe: Bee o6nacnt Lliii4JpoBOM 4Jororpa4J111111 C T&MneparypoM HIII>KB yusaHHOro 

ypOBHA OToC5pB>K&IOTCA B BIII.U.B T8pMOrpa4JIII"'8CKMX. 

• ~HTepaan: Bee o6nacr111 Lllll¢poaoi4 ¢0Torpa¢111111 c TeMnePBTYPOM Me>K.lly yK&

saHHbiMIII ypOBHAMIII OTOOpa>KaiOTCA B BM,U,e T&pMorpa¢111\IBCKIIIX. 

• l<aplltHK8 B K8plltHK8: TBPMOrpa¢111\IBCKMM Ka,Qp OT06pa>KaBTCH noaepx Lliii4Jpo

BOM ¢OTorpa4J111111. 

B A&HHOM raC5nHI.l8 nOACHABTCA pasHHI.lB M&>KJlY "18TbiPbMA Tllln&MIII. 

TMn CIIIIIRHIIIR 

BbiWe 
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16 - Pa6onJ C T8nnoB&IM GnHRHH6M If S p6JICHM9 KBfJTKHIOI S K8pTHHK6 

TMn cnMRHMR 

HIOK8 

HHT&paan 

KapntHKS B K8p1MHK8 
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HaCTpOMK8 nma 
rennoaoro 

CIIMAHMA 1 

2 

3 

4 

5 

18 - PafioTa C TennOBbiM cnHRHHeM H B peJKHMe KSpTUHKH B K9pTHHKe 

' a o ~J 
HB)I(MMT8 • OO .llllR OT00pB)K8HI1R Clo"'CT8Mbl MeHIO. 

B no,QM&HIO Bb16&pMT& Tennoaoa CIIMRHM& 

HmKMMT8~. 
AnR M3M8H8HMA ~BCTM M306p8)1(8HMR, OT06pa>t<a&MOrO B 11HcppaKpBCHOM 

pe>KMM8, BblnOllHI4'1'8 o,QHO M3 cnell,Y!Qili.MX ll,8HCTBMil 

• HEDKMMT8 WKOMCJli!K Bll8BO/BnpaBO AJlA Bbii50pa 38T8M HfDKMMT8 

,wKOMCTMK BB8px/BHI!I3, 4TOI5bii!I3MBHKTb HM>KHMM ypoB8Hb T8Mneparypb1. 

• HEDKMMT8 ,ll)I(OMCTMK Bll&BO/BnpaBO .Q,IlR Bbii50pa 38T8M HfDKMMT8 

,wKOMCTMK BB8px/BHM3, 4To6bl M3M8HKTb B8pxHMH ypOB8Hb T&Mneparypbl. 

• Ha>KMMTe .l1>1<0Mcn.1K Bn9BO/BnpaBO MA Bbi60pa SBTeM Ha>KMMTe 

A*QHCTMK BB9px/BHM3, 4T00bl OAHOBpeMeHHO M3M9HMTb B9pxHMM lot 

HM>KHio"'M ypOBHio"' T9MnepaTypb1, 8 T810K9 BJ19BO/Bnp8BO AJlA M3M9H9HMA 

ll.ManasoHa T8Mneparyp. 
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16 - Pa6onJ C T8nnoB&IM GnHRHH6M If S p6JICHM9 KBfJTKHIOI S K8pTHHK6 

HacrpoiiKa 
pb(MMB K8p'TMHKM 

BK8pntHK8 

44 

1 

2 

3 

' oo ~ J ,QJlR OT06pa>K9HMR CIIICT9Mbl MBHIO. Ha>KMMTB • 00 

B CMCTeMe MeHIO Bbl6ep~otTe !!!ll. OncpoeTCR nOAMeHIO. 

B nQAMeHIO BbiC5epMre KapntHK& a K8pTMHKe 

OroC5pa31ofTCR MHcppaKp&eHbiM KBAP noeepx ~M¢poeoA cpororpa¢MM. 
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17 

17.1 

npo~ypa 

Pa6ora c IIIHcrpyMeHraMI-1 
" 1113M8p8HIIIIII 

Pa3MeUJ,eHHe H3M8pHT8flbHb/X HHCTpyMeHTOB: TOLIKH, 

o6nacn1 "' np. 

AnA M3M8p8HMA T8Mn8pa"JYpbl MCnDnb3yiOTCR HBCKOnbKO M3M8pKTBnbHbiX MHCTpy

MSHTOB, HanpMMBp, 8KCn03MMBTp, paMKa. III.QP. 

Ann pa3Metl.\etiMA M3MepKTellbHOrQ MHCTpyMetfTB Heo6xoAMMO BblnQnHIIITb ClleeyK>UJ,Me 

,Q,SMCTBMR. 

1 ' 

~) AJlR OT06pa>KeHMR CIIICTeMbl MeHIO. 
D O 

HIDKMMTe , OO 

2 
C noMOIJ.I,biO H8BMrai.IMOHHOM naHBilM nepeM,i:UIIT8 I< -¢'-<:> . 

3 
HIDKMMTe KHOni<Y : ] OK ] ,[!J1A OTOc:ipa>KeHMA noAMeHIO. 

4 C nOMOIJ.I,biO H8BMrai.IMOHHOM naHanM Bbl68pMTB MHCTpYMBHT M3MBpBHIIIR. 

5 
HmKMMT8 : ] OK l Ha 3!<p8H8 OTOl5pa3MTCR IIIHCTpyMBHT M3M8p8HMR. 
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17-Pa6oTa C HHCTpfMBHT&MIIf H3M8p8HHH 

17.2 

oc;w,ee 

npoLUJAype 

46 

Pa3Mew,eHHe H3MepHrenbHOro HHcrpyMeHTa: 
H30TepMbl 

¢)yHKI.I.MA M30TepMbl Olq)BWHBBeT KDKTPBmHbiM LI.BeTOM ace nlltKCellH C TeMnepa:rypoA 

BbiWe HnH Hlo1>Ke Q,QHOro HnH HecKOnbKHX 38,Q,BHHbiX ypoaHeM TeMneparypbl HnH C 

TBMnepaTYpOM, KOTOpaR nmKMT Me>KAY 3TiotMM ypOBHAMM. 

lo130TepMbl ynpouaor np01.1,8CC OOH8py>K9HiotA 8HOManMH H8 HH~paKpacHOM lot30~ 

pa>KeHiotH. 

AnA p83Mei.I.ISHMA loi30TepMbl Heo6XQ,Q,HMO BblnDnHioiTb cne.QyiOLUMe ASMCTBiotA. 

1 ' 

~) ,QnR OTOc:iptDKBHMR CIIICTBMbl MBHIO. 
DO 

H8)KMHT9 '
00 

2 
C nOMOUI,biO H8BHr8UIIIOHHOM n&HBnH nepeM,QMTB K -¢'-, 1, 

3 
H8)KMHT9 KHOnKY : ] 

oK] 
c ,QnA 0To6p8>KBHMA nQ,QMBHIO. 

4 
C nOMOUI,biO H8BHr8UIIIOHHOM n&HBnH nepeM.QMTB K ~. 

5 
Ha>KMHTB KHOnKY : ] OK l 0ro6pa3HTCA nOAMBHIO. 
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17-Pa6ora C HHC'Tpyt.feHTaMH H3Mep&HHH 

6 B nOAM9HIO abl6ep111Te OAMH M3 ClleAYJO~qMX 3JleMeHTOa. 

• BbiWe. 3ToT aneMeHT OICp8WHa&eT KOHTpacTHbiM UBeTOM ace ni!1KCenH 

C TSMnBpaTYPO~ BbiWB O.Q,HOro lllnH HBCKOnbKHX 38ABHHbiX ypoaHBM 

TBMnepatypbl. 

• HM>Ke. 3ror aneMeHT oKpawMB&BT KOHYp&CTHbiM ._.BBTOM ace nMKCenM 

C TeMnepaTYPO~ HM>Ke OAHOro Mnlll HecKOnbKIIIX 38llBHHbiX ypoaHeM 

TBMnepatypbl. 

• IAHT8paan. 3rar 3Jl9M9HT 0Kp8WHB8BT KOHTp&CTHbiM UBEJTOM ace niiiK· 

C8nH C T9Mnepatyp0M, H8X()AH~MCR M9>KAY ABYMH 111n111 HBCKOnbKHMH 

38A8HHbiMH ypoaHAMH TeMneparypbl. 

• BnDOtocrb. 8TOT anaMBHT 01Cp8WIIIaa&r KOHTpaCTHbiM l.l,BBTOM BCB 

nHKC911H CTBMnBpaTYPOM HM>KB nopora, onpe.o.enABMOro napaM9Tp8MH 

en8)KHOCTM. 

• IA3onA._.HA. STOT aneMeHT o~epawHaaer KOHTpacTHbiM ._.BeTOM ace nHK

cenH c TBMnepatypol4 HM>Ke nopora, onpe,o,enReMoro napaMSTpaMH 

rennoM30nR._.IIIH. 

npH 3TOM H8 T9Mn9patypHOM WK8n9 nOHBMTCR CMMBOn Cl>n&ra. AnR M3M9-

H9HIIIR ypoaHA TeMneparypbl, npHKOCHHTeCb 111 neperalli.HTe ctmar aaepx 

HnH aHH3. CM. pHcyHOK HHlK9. 
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17- Pa6078 C UHCTpyt.feHTBMI!I U3MepeHI!IH 

17.3 

OC5LU.ee 

nPHME4AHHE 

npoi.U!Aypa 

48 

nepeMBU18HH8 HflH H3M8H8HH8 pa3Mepa 

H3M8pHT8flbHOf0 HHCTpyMBHTa 

Bbl MO>KeTe nepe.Q,BMHYTb M3MepKTellbHbllil MHCJPYMeHT lrUlM M3MeHIIITb ero paaMep. 

• AaHH08lUIMCTBM9 npe,Qnonarasr, 4TO 143M9pKT811bHbiM 14HCTpyM9HT}')KS p83M8U.18H 

HaaKpaHe. 

• KpoMe roro, M3MepKTellbHbllil MHCTPYNeHT M())I(HO nep~BMHyrb 111nM M3MeHMTb 

ero paaMep nan~M. 

AnA nap9M911.UiHMA lrUlM M3M9H9HMA pa3M9pa 1113M9pKT9nbHOro MHCTpYNBHTa Hao6XD

AMMO BblnonHMT'b cne.AytOiliMe AeHCTBMA: 

1 
. 

~ ),QJlR OTOOpiDK9HMFI CMCT9Mbl M9HIO • 
QO 

Ha>KMMT9 ' 00 

2 
C nOMOUl,biO HBBMrBUVIOHHOM nBH8JlM napeMAHT8 K £ (HHC1pyM8HTbl). 

3 
HiDKMMre KHOnKY . ] OK ) .QJlR OT06piDKBHMR nOAM&HIO. 

4 
C nOMOUl,biO HBBMrBUVIOHHOiit nBH8JlM napeMAHT8 K 1) (H8C1pOKTb 

HHCTJ)YM8Hibl). 

5 
HmKMMTe • ] OK) VI Bbl6epKT9 M3MepMTenbHbiM MHCTpyMeHT, KOTOpbiM 

rpe6yeTCA nepe.Q,BVIHYTb MnM pa3Mep KOTOporo Heo6xoAiiiMO V13MeHKTb. 

8 C nOMOUl,biO H88Mr8UMOHHOM nBH&nM nap8M8CTMT8 VIHCTJ>YM8HT 143M8p9HIIIA 

MnVI M3M9HMT9 arc pa3M9p. 

Publ. No. T559664 Rev. a5o10- RUSSIAN (RU) -May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



17.4 

OC5LU.ee 

nPHMELIAHHE 

npoL.UtAypa 

17-Pa60T9. C UHCTpYAfeHTBMU U3MepeHHH 

Co3,QaHHe H Hacrpoi1Ka cfJYHKLJ,HH onpep,eneHHR 
pa3nH'lHH 

<i>YHKUMA onpe,a,eileHMA pa:mMLIMM B03BPBLI.I8eT pa3HOCTb 3HB4eHMM .Qayx M3BeCTlibiX 

pe3yflbTBTOB M3MepeHMH HnM pa3HOCfb pe3yflbTBTB M3MepeH~A M KOHTponbHOM 

reMneparypbl. 

AaHH08 ,QBMCTBM8 npe.Qnonaraer, LITO no KP8MH8H Mepe,Qaa M3M8pKTellbHbiX MHcrpy

MBHTa p83M9LU,9Hbl Ha 8KP8H8. 

AnA C03,0,8HMA M H8CTpoMK11 cpyHKLUtM onpe.o,en&HMfl p8311M4MM Heo6XO,QMMO Bblnon

HMTb CJ18,1J,yiOIJ.I,M8 ,QBMCTBHA: 

1 
. 

~) ,Qilfl OTo6p8)K8HMfl CI1CT8Mbl M8HIO • 
QO 

H8)KMMT8 '
00 

2 
C nOMOUJ,biO HBBMrBI...IIIIOHHOH naHenM nepeMli.HTe K ~~ (HHetpyMeHTbl). 

3 
H8)KMMT8 KHOnKY . ] OK ) AllA OTOI5p8)K8HMA n~8HIO. 

4 
Hcnonb3)'MTe HaBMraL.j,MOHHYIO naHenb MA Bbloopa ~ {Aol5aBMTb 

pa:JnMLIMe). 

5 
H8)KMMT8 . ] OK l 0ro6pa314TCfl ,QM8JlOrOB08 OKHO, B KOTOpOM MmKHO 

Bb16paTb HHCTpyMBHTbl M3M8p8HI1A, MCnOnb3Y8Mbl8 npM onpe,QBn8HMI1 

pa3F1M4MM. 

8 
H8)KMMT8 : ] OK J. Peaynb18T onpe.Qen&HMA paanMI.IMM OTOI5p8)K88TCA a 

Tal5.nM~ p83ynbT8TOB. 
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17- Pa6ora C HHCTpyM&HTBMH H3M9p9HHH 

17.5 M3MeHeHHe napaMerpoa o6beKTa 

Ofi~ee AnA BblnOnHeHMA OCOfiO T04HbiX 1113MepeHMiil HeOC5XO.O,IIIMO 3B,D,aTb napaMeTpbl OC5"b-

9KT8. 

TMnbl napaMerpoa KaMepa MO>Ker Mcnonb3oaarb cne,a,y10u.u"e napaMerpbl oC5"beKTa: 

• nap&M&Tp K03cpcpMU,III9HT M3nY49HM.R OTOC5pa>K89T KOnM49CTBO M3nY48Hio!A, MC

nyCK88M09 OC5"b9KTOM, B Cp8BH8Hio!M M3nY49HM9M T80p8TM48CKOrO 3T8n0HHOrO 

OC5"b9KT8 (H83biB89MOrO "aC5COniOTHO 49pHbiM T&nOM") npM TOiil >K9 T&Mn&parype. 

Ko3cpcpMLJ,M9HT orpa>K&HMA ABnR&TCR aen~o~4MHOiil, oC5parHolil K03cpcp~o~u,H&Hry ~o~3-

nY4eHMA. Ko3cpcp111U,IoleHT 1113nY4eHMR xapaKTepM3yerry 48CTb lllany4eHMR, KOTOp8Ft 

MCXOAMT lol3 C8MOrD OC5"b9KT8, 8 He OTpS>KaeTCR 111M. 

• 0rp8>K8HH8.R T&Mneparypa HCnOnb3yeTCR AnA KOMneHC8LI,MIII!o!3ny4eHIII.R OKPY>KS

IO~MX OC5b9KTOB, KOTOpOe OTpS>KaeTCR OT OC5beKT8 B H8npaaneHMIII K&Mepbl. 3TO 

CBOiiiCTBO OC5beKTa H83biB&eTC.R K03cpcpMU,MeHTOM OTpa>KeHMR. 

• napaMerp P&CCTORHM& AO Ofi"DeKT8 COOTBeTCTByeT paCCTORHIIIIO Me>KAy K8Mepolil 

M MccneAyeMbiM OC5"beKTOM. 

• napaMeTp TeMneparypa B03Ayxa COOTBeTCTBYeT TeMneparype B03Ayxa Me>K,Ay 

K8Mepolil M MccneAyeMbiM oC5"beKTOM. 

• 0THOCMTenbH8FI Bna>KHOCTb COOTBeTCTByeT OTHOCHTenbHOH Bna>KHOCTIII B03JJ,yxa 

Me>K,Ay K8Mepolil Ill HccneAyeMbiM OC5beKTOM. 

• napaMeTp KoMneHC8U,MR BHeWHero lo1K-OKH8 COOTBeTCTByeT TeMneparype 

BHeWHeH OnTH4eCKOH CIIICTeMbl, T .e. niOC5biX38~111THbiXOKOH Ill T.A., noMeW,eHHbiX 

Me>K,Ay K8MepOHHHccneAyeMbiM 06beKTOM. EcnH npH npoBeAeHHIII H3MepeHHH 

BHeWHRR OnTH4eCK8FI CIIICTeM8 He IIICnOnb3}'eTCR, 3TOT napaMeTp RBnAeTCR niiiWHIIIM 

H AOn>KeH OCT8B8TbCR H98KTIIIBHbiM. 

PeKoMeHAyeMble Ecn111 T04Hbl& 3H&4&HIIIR napaMerpoe H&H3B&CTHbl, peKOM&HAY&TCR Hcnonb30B&Tb 

3H8LI8HIIIR cn&Ayl0~1o18 3H848HIIIR: 

BHAMM8FI OTpa>KeHH8FI TeMneparypa +20°C 

Ko3cpcpHu,HeHT H3nY4eHHR 0,95 

0THOCHTenbH8FI Bna>KHOCTb 50% 

PaccroRHHe AO o6beKTa 1,0 M 

TeMneparypa B03Ayxa +200C 
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npoLL&Aypa 

nPHME4AHHE 

17-Pa60T9. C UHCTpYAfeHTBMU U3MepeHHH 

AnA M3MBHeHMR napaMBTpos OObeKTa Heo6xo.ll111MO BblnDnHMTb cne.QYIOUI.MB ,QBMCTBMR. 

1 
. ao ~) .llllR OTOOpB)KBHMR CIIICTBMbl MBHIO • HmKMMTB '
00 

2 
C nOMOUI,biO H8BMr8LJ,IIIOHHOM n8HeJlM nepBMAIIITB K ~~~~-

3 
HmKMMT8 : ] OK] ,llllR OT06pB>KeHIIIR ,Q,III8110rOBOro OKH8. 

4 AnA Bbi60pa M M3MBHeHMA napaMerpa 06"beKT8 MCnonbS)'Kre HBBMr~OH-

HYIO nattenb. 

5 
HmKMMTe : ] OK J. AManoroaoe oKHo 6yAeT 38KpbiTO. 

Hs nepe4McneHHbiX Bblwe napaMe-rpoB KOacpr/JuLIHeHT U3JJ'I'IfJHUR 111 BHJlHMaR orpa

JKeHHBR TeMneparypa ABnAIOTCJI HBMClonee Ba>KHbiMI.t M AOn>KHbl 6b1Tb YCTBHOBneHbl 

C M8KCMM81lbHOM TQI.IHOCTbiO. 

CBA3&HHble TeMbl nO.Qpo6H)'IO MHcpopMaUMIO o napaMSTpax 111 npoUBAype sa.QaHMA KOaQJQJIIILJ,IIIBHTB 

1.4311}"--eHMR M BIII,Q,I.tMOM OTpB)KeHHOM TeMneparypbl CM. B paa.Qene 31-TexHI.tKa Tep

MOrpaQJM4ecKMX 1113MepeHMM HB Clp. 173. 
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18 

PMcyHOK 

Bbl6opKa AaHHbiX IA3 BHeWHIAX 

AaTLIIAKOB Extech 

MO>KHO Bb16pa1b A8HHbl8 IA3 BH&WH&ro ,Qa'J'.IMKa Exlech M alMlb MX B Ta6nMLW P83Yllb
T8TOB B T&pMOrpfl4lH~8CKOM M306p8>K&HMM. 

____ ,_ 

l"''oAAepKMaaeMble • Extech Moisture Meter M0297 
AfiNMKM Extech • Extech Clamp Meter EX845 

T8XHMII8CK8fl 
nop,p,ep>KK& 
AfiNMKOB Extech 

nPi'IMBIAHi'IE 

npol.leAypa 

52 

support@extech.com 

,lJ,aHH8fl nOAD,ep>KK& Ocyl14eCTBI1ReTCR TOnbKO AJlR A8"NMKOB Extech. TexHM~ecKM 
no.QAep>KKB MH~PBKPBCHbiX KBMep .QoctynHa Ha ca~re http://support.ftir.com. 

• ,lJ,aHHoe o.e~CTBMe npeAJlonaraer, 'ITO yCTpo~CTBa Bluetooth conpA>KeHbl. 
• .QOnQnHMT&nbH8fl MH~OpM81.¥4R 0 npOJ1YKT8X KOMn8HMM Exi8Ch InstrumentS npM

Be,QeHB Ha ~re http://WWW.extech.com/instruments/. 

BblnonHMTe cneJlYIOIUMe ,qe~CTBMA: 

1 ~---· 
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18 - B&t6opKB llBHH&tx H3 sHewHHx llBNHKos Extech 

3 B .Qa"Jl.IHKe aKTMBHpyH'Te p9)KHM Bluetooth. CoorseTCTBYIOUJ,8F1 HHcpopMaUHA 

np~otse,o,eHa s A0KYM9HT8UHH AllA nonb30sarenelil A8"NHK8. 

4 B ,D,a"Jl.IHKe Bbl6epHTe Hy>KHYIO BenHI.IHHY (HanpA>KeHHe, TOK, conpOTHBneHHe 

M T.A.). COOTBeTCTBYIOUJ,8A MHcpOpMa~A npiiiBeAeHa B AOKYMeHT8UHIII AllA 

nonb3osarenelil ,a,ar1.1111K8. 

Tenepb pe3ynbT8Tbi.Qa"Jl.IIIIK8 asrOM8TH49CKH oro6p83ATCA s ra6n~o~ue pe-

3ynbT8TOB B n9BOM B9pXH9M yrny 3Kp8H8 HHcppaKp8CHOH K8M9pbl. 

5 BblnOnHHT9 OAHO M3 cne.a,yiOLl.UIIX A9HCTBIIIH: 

• AnA npeAB8p111TenbHOro npOCMOTpa 111306p8>K9HHR Ha>KMIIITe KHOnKY 

npeAnpocMorpa/coxpaHeHIIIA. Ha 3TOM 3rane MO>KHO A06asnATb AOnon-

HIIITenbHbl9 3H849HHA. AnA 3TOro npOBe,D,HTe ,D,a"Jl.IIIIKOM HOBOe H3M9peHH9 

M Bb16ep111re Ao6aBMTb Ha 3KpaHe MHcppaKpacHolil KaMepbl. 

• AnA coxpaHeHMA 1113o6pa>KeHHR 6ea npeABapHrenbHoro npocMorpa 

Ha>KMIIITe Ill YA9P>KMB8Hre KHOnKY npe.o.npOCMOTpa/coxpaHeHIIIR. 

• (8 38BIIICMMOCTH OT MOAenM KaMepbl) 4T06bl A068BHTb 3H849HIIIe B Bbl-

Be,D,eHHOe M306pa>KeHMe, BKn104HTe ,D,a"Jl.IHK nocne Bbi30B8 H300pa>KeHHR, 

a aareM Bb16ep111re Ao6aBHTb Ha 3KPaHe IIIHcppaKpacHolil KaMepbl. 

MO>KHO A068BMTb He 6onee BOCbMM 3H849HMH, HO nOMHIIITe, 4TO H9KO-

ropble 3Ha4eHHR p836111BaiOTCR Ha ABe niiiHMH. 
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18 - B~:o16opKa llBHHI:JX H3 BHSUJHHX JlB'NHKos Extech 

18.1 

06w,ee 

npo'-'eAypa 

54 

THnHLIHBR npou,e,aypa H3MepeHHR H 

,QOK'fM9HTHpOBBHHR BnaJKHOCTH 

CneAyiOw,aA npou,eAypa o6pa3yeT OCHOBY ApyriiiX npO'-'eAYP C MCnOnb30B8HIII8M 

AaTI.IIIIKOB Extech M MHQJp8Kp8CHbiX KaMep. 

1 lo1HQJp8Kp8CH8R KB.Mepa MCnOnb3yeTCA AnA Onpe,o,eneHMA 30H nOT8H'-'1118nb-

HOH CblpOCTIII B CTeHax 111 noTOnKB.X. 

2 8JlaroM9p MCnOnb3Y9TCfl AnA M3M9p9HIIIA ypOBHA Bn&rM B pa3n1114HbiX nOAO-

3pMTBnbHbiX M8CT8X, KOTOpbiB CJblnM OCJH8py>K8Hbl. 

3 npM 06H8py>KBHIIIIII OC060 nOA03p111TenbHOro M8CT8 C0Xp8HIIIT8 3H848HM8 

Bna>KHOCTIII B naMRTIII snaroMepa' M OTMeTbTe MeCTO 1113MepeHIIIA pyKOH 111n111 

APYI11M TepMoonpe,o,enMTeneM. 

4 OrKpoliiTe 3H849HIII9 M3 n&MATIII snaroMepa. Tenepb snaroMep 6yA9T noCTo-

AHHO nepSAaB8Tb 3TO 3H849HM9 B MHQJp8Kp8CHYIO KaMSpy. 

5 C nOMOW,biO KaMBpbl nonY48eTCA TBpMOIII306piDKBHMB 30Hbl, OTMB4BHHOH 

TepMoonpeAen~otTeneM. CoxpaHBHHble AaHHble 1113 snaroMepa T&K>Ke 6YAYT 

COXp8HBHbl H8 111306piDKBHMIII. 
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19 

19.1 

06 1430T8pMe 

Bn2DKHDCT'b 

06 1430T8pMe 

H3DniRI.l,MIR 

npo®Aypa 

Pa6ora c 1113orepMaMIII 

CrpourenbHI::Je H3orepMbl 

B KBMBpe npe,a.yCMOTp&Hbl Cn81.ij'18nbHbl8 TMnbl M30T8pM AnA MCnD.nb30B8HMA npl'l 

o6cn&,QOBaHMM CTpOKT8IlbHbiX KOHCTpyKLI,MM. MO>KHO HBCTpOMTb KaMBpy Ha BK111048-

HMB CllB.QYIOUI,MX TMnOB 1130TBpM. 

• Bna>KHOCT'b: cpatj&Tbleaer, KOr.Qa CPeJlCTBO M3MepeHMA o6Hap~eaer noeepx

HOCTb, HB KOTOpOM OTHOCMTellbHBA BllB)I(HOCTb npeBb1W8eT npe,q,eapMTenbHO 38-

A8HHoe 3H84eHIIIe. 

• H3DniRLUIIR: cpac58TbiB88T npM Oc5H8P}QKBHMIII B CTBHB ll,BqJBKTB TBilflOM3D.nAI.l,MM. 

4Toc5bl Oc5H8~BaTb Oc5n8CTM C OTHOCMTBJlbHOM BJlB)I(HOCTbiO HM>KB 100%, MOJKHO 

BOcnOJlb30BaTbCA 11130T9pMOM 8n8>KHOCTb, KOTOpafl n03BOIUIBT 38/t8AaTb KOH!<pBTHOB 

3H84BHMB OTHOCIIITBnbHOM Bna>KHOCTM, nplll npeBbiWBHMM KOTOporo M306pa>KBHMB 

6yAeT O!<pBWMBaTbCIR M30TepMOM. 

H30TBpMa H30nAI.l.MA n03BOJlA8T oc5Hapy>KMB8Tb oc5nBCTM c B03MO>KHbiMM Hapywe

HMAMM T8r1110M3D.nAI.l,I'IM 3,Q8HMA. H30T8pM8 CpaC58TbiB88T, KOr.Qa ypOBBHb T8MOM30-

flAI.IMM na,Qa&T HM>KB npB,QB8pMT81lbHO 38,QBHHOro 3H848HMA ,QilA npoca4MB8HMA 

8HBprMM CKB03b CTBHbl 3,Q,BHMA. 

P83nM4Hble crpa .. nenbHble HOpMbl npeAnaf8JOT pa3Hble 3Ha~o~eHMA ypoeHA rennol13o

flAI...IMM, HO TMnOBble 3H84eHMR H8X(),QRTCR B npe,Qenax 0,6-0,8 ,wlfl HQBbiX 3.Q8HMM. 

PBKOMBH,QBI.ij'IM OTHOCMT9JlbHO .QBHHOro nap8M8Tp8 MO>KHO HaMTM B CTpOMTBnbHbiX 

HOPMBX M npaBMn8X KOH!<p8THbiX CTpBH. 

1 ' 

~) .tlllA OTOOpa>KeHMR CMCTeMbl MeHIO. 
oo 

Ha>KMMTe , 00 

2 
C nOMOUl,biO HBBMrBI.II'IOHHOM nBHBJlM nepeM.Q.MTB K ~<> . 

3 
Ha>KMMTe KHOnK}' : ] OK ) .tlllA OTOCipa>KeHMA nQAMeHIO. 

4 
C nOMOUl,biO HBBMrBI.II'IOHHOM naHanM nepeM.Q,MTB K .bdJI. 

5 
Ha>KMMTe KHOnKY . ] OK J. Oro6paaMTCA n®MeHIO. 

8 B nQ,QMBHIO Bb16&pMTB nyHKT Bn8>KHOCTb MnM H3DniRLUIIR. Oroc5pasMTCA 

ll,l'lanOrOBOB OKHO, B KOTOpOM MO>KHO HaCTpDMTb H~biB napaMEJTpbl. 

7 
Ha>KMMTB • ] OK l 
HacrpOMKa 38B8pW8H8, M Tenepb npM co6ma.Q8HMM COOTB8TCTBY!Ql11MX 

napaMeTpOB 1130TepMa 6yll.el OT06pa>Ka.TbCFI. 
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19- Pa6ora c H3orepMaMH 

nPio1ME4AHio1E 

56 

4T00bl OT00pa>K9HH9 H30T9PM Ob1no COA9P>KaT9nbHbiM, napaM9Tpbl HeoOxOAHMO 

3aAaBaTb C OC000H TUJ,aT9nbHOCTbiO. 
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20 Ao6asneH~~te aHHorau.~~tH K 

111306pa>K9HIItAM 

B 3TOM pB3Jlene onHCbiBaercR A06aaneHHB K HHcppaKpaCHbiM ~o~ao6pa>KeHHRM AO

nonHHTBnbHOH HHcpOpMB~HH C nOMO~IO BHHOTB~HH. 

lo1cnonb30BBHM9 BHHOTB~Mi:1 o6nei"\.IB9T BBABHHe OT49THOCTH H nOBbiWBeT 3cpcpeK

THBHOCTb nocneAytOLUBH o6pa60TKM H306pa>KeHHH, nOCKOnbKY B BHHOTBI..I,HRX COABP

>KHTC11 BB>KHBR MHcpOpMBI..I,HR 06 H306pa>K9HHRX, BKn104BR cpOTOrpacpHM, CBBABHHR 

0 MeCTe, BpeMeHM M ycnOBMRX nony4eHHR Ka>KAOrO M306pa>KeHHR Ill T.n. 

KaMepy MO>KHO HBCTpOHTb AnA BBTOMBTH49CKOro A06BBn9HMR npHM94BHHH K 111306-

pa>KeHHRM. 
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20-/106aEJn8HH6 8HHOT8L(KH K K3o6p8JK8HKRM 

20.1 

OC5w.ae 

nP~ME.liAHME 

npoLUtAypa 

58 

non}/LieHHe UHC/JpOBbiX C/JOTOCHHMKOB 

np111 C0xp8H8HIOI MHcppBKpBCHOrO M306p8)1{8HMR MOJKHO CA&nBn•i,4McppOB'fiO cpoTD

rpacpMIO HB~Ili()ABeMOrD 06-beKTB. 0HB ~y.QeT 8BTOM8TM~ecKM CrpynnMp0B8H8 C 

MHcppaKpaCHbiM 1430t5pa>KeHIIIeM C uenbiO ynpotUeHMA BeJleHIIIA O~en-IOCT'M M nocn&

,IJ,)'IOlUeM oopa()OTKM M30t5pa>KeHMM. 

3ra npo~ npeAnOI18IlleT, ~TO KBMepa He 15b1Jla HBcrpoeHB .QnR 8STOM8TM~ecKOrO 

,QO~BBJleHMR i,4Mcpp0Bb1X cpoTOrpatPMM. 

AnA non~&HIIIR i,4McppOBOrD cp0TOCHMMK8 H80~XO,QIIIMO BblnOnHIIIll:o Cll9AYI0~8 

,QeMCTBMR: 

1 Ann npB,QBapiiiT&nbHOrD npOCMmpa MHcpp8Kp8CHOro M30t5pa>KBHMR BbiTB-

1.1.\MTB HB KpaTKOB Bp&MR M OlnycTMTB nya<OBYIO KHOnKY. 

2 ~cnonb3YM're HBBM~OHtfYIO nBHenb MA Bblt5opa I ¢ J. 
3 

HB>KMMTe KHOnKY : ] OK] ,Q,I"'A oTOI5piDKeHMA nO.QMeHIO. 

4 ~CnDnb3YMTe H8BMr&LJ.MOHttyiO n&H&nb AI"'FI Bbi~Opa CHIMMOK li,IMcppOBOM 

KSMepoM. 

HmKMMT8 : ] OK l, 4T00bl c,Q8Jl8Tb i,4Mcpp0BOM CHHMOK. 

l.J.McppOBBR cpororpacpMA ~.Q8T .Q.06&8Jl8HB HB ~K-M30~pmK8HIII8 B T8K 

HB3biB88MyiO "rpynny MHcpp&Kp&CHOrD O~cnB,QOBBHIIIR~ M CrpynnMpOBBHB 

a apXMee M3ol5pmKeHIIIM, a TBK>Ke CSy.QeT AOI5aBJleHa np111 nepeHeceHIIIM 

cpaMnOB M3 K8Mepb1 B nporp&MMY Be.QeHMFI ~eTHOCTIII HB KOMnbiOTepe. 
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20.2 

npoLUtP,ypa 

20-P,o6aaneHHe SHHOTBJ..(HU K H30rJpa;KeHHRM 

Co3,QaHHe ronocos&IX BHHOTal.lHH 

ronoc:oBSA 8HHOT8UHA - 3TO 3B)'KOBOe conpoBOlK,ll,eHIAe IAHcPPBJ<PacHOro IA306pa>Ke

HIAA, KOTOpOe 38JliACbiB8eTCA B cpaMn STOro 1A306p8lKeHIAA. 

3amtCb rOnOCOBOM 8HHOT8UHt1 BblnonHA8TCfl C nOMOIU,biO Mt'lt<pOcpoHa rapHt!"JYPbl 

Bluetooth®. ronocoe&A 8HHOT81.11Afl socnpaM3Bo,Q,MTCR KSM&poM Mntt c noMOI.LibiO 

nporpaMMbl no B8D.8Ht110 O"N&THOcnt 1o1 aHantt3a M306piDKBHIIIM KOMnaHttlll FUR 
Systems. 

lhol5b1 ~Tb ronocoay10 BHOT81...1MIO, Heo6XOAMMO BblnanHMTb CI18AYIOI.LIM8 A8M
CTBIIIfl: 

1 An.A npeAB8p1ATenbHOrO npocMarpa M3015pa>KeHIA.A BbiT8I.LIMTe nycKOeyiO 

KHOnKY. 

2 

3 

ll1cnonb3YMTe HBBMr8J..I.IAOHHYJO naHenb AI"'FI BbiOOpa .. >)). 
BbtnonHt1T8 Q,QHO M3 cne.a.yiOI.LIIIIX .Q8MCTBt1M M HmKMMT8 .Q)KOMCTMK Allfl 

no.QTB8p>K,Q8HIA.A Ka>K,D.Oro BbltlOpa. HeKOTOpble KHOnKM CI1}')KST Allfl Bblnan

HBHM.A HecKOnbKMX cpytiKLit'l~. 

• lhol5bl H8~8Tb 38JliACb, Bbll5epMTe : • 1 
.. .. ... 

• nayaa/BooOOHOBneHMe 3BnMCM OcyLLieCTBnAeTCA Bbi60pOM ~-

• 4ToCibl OCT8HOBMTb 38nMCb, Bbl6ept1T8 ~ • ) • 

• Jl.nfl npocnywMB8HIIIfl 38J114CM Bbll58pt1T8 ~-
• 4To6bl npMOCTBHOBMTb BOCnpoM3B8A8HM8 roJ"'OCOBOM aHHOTBI.IIAM BO 

"u I 
apeMA ee npocnywMBBHMA, Bbt6epiATe ...:.:J. 

• 4To6bl BepHyYbCFI B H8ll8n0 3Bn1ACM, Bb115epMTe hl 
• 4To6bl yumm, 3BnMCb ronOCOBOM BHHOTaUHVI, Bbll58piAT8 ~ till 1 

nepe,QBMHYB ,Q,>KOMcmtK BnpaBO/BneBO MnM BBepx/BHM3. 

• 4To6bl coxpaHMTb saniACb, Bbl6epMTe CoxpBHMTb. 
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20.3 

nPHMELIAHHE 

npoL.WAypa 

60 

Co3,QaHHe reKcros&IX aHHOTBU.HH 

TeKCTOBble aHHOTaUM~~t rpynn~~tpyJOTCA c c:PaH11oM Mso6pa>KeHMA. C noMOLUbiO 3TO~ 

cPYJiKUMM MO>KHO BCT8811Alb A008BnATb K M3o6pa>KeHMAM 8HHOTBI.ijo1M. STOT TeKCT 

MO>KHO BnOCfl8,[l,CTBIIIM MSMeHRTb. 

3ra cPyHKUMFI n03BOJlfi8T COxp&HFITb nOFICHKT"SnbHYIO MHcpopMBUII'IIO C M306pa>KBHM

FIMM M 048Hb 3tPcPBKTMBH8 npM MCCile,QOBBHMM OOnbWOro 4MCI18 O.QMHBKOBbiX othr 

BKTOB. ii'I.QBFI npMMBHBHMR TBKCTOBbiX 8HOT8LU4M C M306pa>KBHMFIMM B03HMKI18 M3 

>KenaHMFI ynpOC11o1Tb Be,QeHMe O"J\.IeTHOcnt, KOTOpytO 4811U! BCero npMXQ.QMTCR BecTII'I 

B~HytO, sanonHRR 6onbWoe KonM4ecreo cpopMynnpoe 11'1 npomKonoa. 

Sra np01..1,8,Qypa npe.a.nOJlarBBT, 4TO KBMBpa HB tSbula H8C1pOBH8 ,.Qilfi8BTOM81l14BCKOrO 

,Q,06asnBHMfl TBKCTOBbiX aHHOT8LU4M. 

4To(5bl C031J,8Tb TeKCTOBYIO 8HHOT8UMIO, HeOOXO/l)IMO BblnOJlHII'ITb CfleAYIOLI..IMe ,QeM
CTBHfl: 

1 ,(J,nA npe,a.eapMTenbHOrO npocM01p8 M306pa>KeHMA BbiT8LI..IMTe nycKOayiO 

KHOnKY. 

2 
I.JicnOJlb3)'MTe HBBMr8l..lMOHHY10 naHenb .DJ'IA BbiOOPB r:ml 

3 
HmKMMTB . ] OK] .DJ'Ifl OT06pa>KBHII!fl .QII'I8JlOrOBOro OKH8. 

Publ. No. T559664 Rev. a5o10- RUSSIAN (RU) -May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



4 

20 - /106aaneHH8 EJHHOT8L(HH K H306p&JK6HHRM 

Location 

ObJect ~ 
ObjectiD §I 

Deviation ~ 
Remedy ~ 
Severity ~ 

-- ---

B ABHHOM ,QMBnOrQBOM OKH8 MO>KHO BblnDnHMTb OAHO M3 cne,QYJ011.U4X 

A8MCTBMM. 

• Hcnonb30BaTb cy~J.WCTBYJ011.U4M W8000H TSKCTOBOiil 8HHOT8LU'IM MnM co-
3AB'Tb HOBbiM W8000H. 

• Co3,0,8aaTb HOBble nonA. 

• BBQAMT'b HOBble TeKCTOBble 3H8lleHMFI B nonA. 

TeKCTOBBfl 8HHOTaL.IIIIII 6yAST A06asneHa HB HK-~oo~306pa>KeHM8 B TBK H83bi

Ba8MYIO rpynny M crpynmllpOB8H8 B apXMB8 M30tlpa>K8HMM, a TBJOKe 6yAST 

Ao6asn8H8 npM nepeHeceHMIII cpaiilnOB M3 K8M8pbl B nporp&MMY B&.Q,8HMR 

0"N9THOCTM H8 KOMnl::tiOT8p8. 

5 {npo~.U~.Q.ypa AQ68Bn8HIIIA 3H849HIIIM K cyU49CTBYIOil.U4M MBTKBM onMC8H8 B 

warax 5-8) . 

.QrlR BblrlOpa MBTKM M3 CniiiCKB, HanpMMBp pacnonO>KSHMFI, 06"beKT8 M T. ,Q,., 

MCnDnb3YiiiT8 H8BMr8L.I,IIIOHHYIO naHenb. 

6 

7 

Ha>KMMTe : ] OK] .MA OT06pa>KeHIIIA JlMMOrQBOrO OKH8. 

B aTOM AMMOrQBOM OKHe M())I(HO BblnonHMTb OAHO 1113 Cllf3AYIOUJ,MX AeM
CTBMiii. 

• Bb16pB1b OAMH M3 npep,eapMTenbHO 38ABHHbiX TeKCTOB, H&npMMep 

JlBMraTenb, BeHTMnFITOp M np. 

• lUenKHMTe KnaBMatypa M BBB,QMTe HOBbllii T9KCT. 

8 HB>KMMTe KHDnKY OK. 
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21 

OC5~ee 

npot.UtAypa 

62 

3an111Cb BIIIA90K.nlllnOB 

MO>KHo 38JlMCbiB8:Tb MHCPPBKp&CHble MJlM BMAMMble Hep8AMOMerpM~ecKMe eM,D,eoKilM

nbl. B 3TOM p8JI01M8 KBM8py MO>KHO p8CCM8TpMB81b KBK o6bt~HYIO I.UIIcppOBYJO BM

,Q,80KBM8py. 

B14ABOKI'1Mnbt Mo>KHo BOCnpoi43BO.QI4Tb Ha nK c noMolll.biO Windows® Media Player, 

HO non~14Tb pa.a.140MeTp14~ecK}'IO 14HQJopM8LUIIIO 143 BM,D,eOKI'114na 6yAeT HeB03MO>KHO. 

noPf\IJ,C)K 38Jl14CI4 MHqJpat<paCHbiX MJlM BMAIIIMbiX H8p8AMOM8TpM~8CKMX ~ponMKOB: 

1 
. 

~) ,QilR OTo6pB>K8HMR CMCTeMbl M8HIO • 

QO 

HBJKMMT8 '
00 

2 rl3 
~cnOnb3y-MTa A>KOiifCTMK ,QJlA napexo,a,a K 

3 Bbln011HKT8 CJ18A)'IOW.1118 A&MCTBIIIR. 

• 4To6bl Ha~aTb 3anMCb, KOpOTKO HiD<NMT8 14 OTnYCTMTB KHOnKY np&,Q.Ba-

pMTanbHOro npocMarpa/COXpaHBHMA. 

• 4To6bl OCT8HOBI4Tb 38JlMCb, KOpOTl<O HiD<NMTa M OTnycTMTa KHOnK}' 

npe,Q,Bapi4TenbHOro npocMoTpa/coxpaHeHMA. 

4 nocna OKOH~aHMR 3ant.1CM 01Kp08TCA naH&nb MHCTpyM8HTOB, Ha KOTOpoM 

MO>KHO BbtnonH14Tb Oll,HO 143 CilSA)'IOIJ.UIIX ,QBMCTBMM. 

• CoxpBH14Tb 38J114Cb • 

• 0rM&HI4Tb 38JlMCb • 

• BocnpoM3B8CTI1 aan11Cb • 

• Ao6aeMTb TeKCTOBYJO BHHOTBI.UIIto • 

• Ao68BMTb 3CKI43 • 
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22 

OC5~ee 

npoJ.UtAypa 

ii13M8H8H~e HaCTpOeK 

Bbr MO>KeTe M3M8HRTb pa311M4Hbre H&CTpOMKM KSMepbr: 

• HacrpoHKI1 KSM&pbr, TSKM& KSK npKOCTb .Q.MCIVI&R, ynpasn&HM& nMT&HI1&M, K811M6-

poer<a ceHcopHoro aKpaHa, HacrpoHKI1 no YMon4aHMIO 11 T . .Q.. 

• HaCTpOHKI1, Ta.KMB KaK napaMBTpbl aHHOTal.lMM, HanO>KBHMA M T. ,Q. 

• n(),qKI110'19HM9, B \18CTHOCTM H8CTpOMKM AJlR Wi-Fi, Bluetooth M T. A· 

• PeriiiOH&nbHbre HacrporirKM, TaKMe KSK A3biK, MTa "' apeMn, ¢1opMaT li.BTbl "' ape-

MeHIII, e,QMHIII~ 1113MepeHMn TeMneparypbl M pBCCTORHMR M T. A· 

B li.BHHOM oOnacr11 raK>Ke co.a,ei)>KaTCR H&M3M&HnBMbre cae.o.eHMA o KBMepe, TSKMB 

K8K cepMMHbiM HOMBp, sepc~otn BCTpO&HHOM nporpBMMbl, ypOB8Hb 38pn,Q,B 8KKYMYnn

TOpa MT. A. 

ii13M9HBHM8 H8CTp09K BblnDnHR9TCR Clle.QYIOll.\MM Oc:ipa30M. 

1 ' 

~) .tllln OT06pa>KeHMR CMCTeMbl MeHIO. 
oo 

HB>KMMTe , 00 

2 
C nOMOUl,biO HBBMrBI.llo'IOHHOM naH&JlM nepeM,Q,MTB K j!J (HBCTpOMKM). 

3 
HB>KMMTe : ] OK l 0ro6pa3MTCR AM&nOroBOe OKHO. 

4 BbrnonHMT& cne,a,yiOLU11& ,Q,&MCTB~otn. 

• AnA nepexoAB Me>K.IlY BKn8,1lK8MIII McnOnb3Yiilre HBBMr&U.MOHHytO nSHenb, 

8 HB CBMMX BKn8AK8X MCnonb3yMTe KHOnKM BB8px/BHM3. 

• Ann M3M8H8HMA Bb16pBHHOH HBCTpOHKIII BOCnOnb3YKrecb KHOnKOH 

' ] OK l 
• Ann nOATB8P>fCA8H11n Bblc:iOpa MCnDnb3yHT9 KHOnK)' 1 ... ~~.1. 

Publ. No. T559664 Rev. a540- RUSSIAN (RU) - May 25, 2011 63 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



23 

23.1 

4MCTRW,Me 

>KMAKOCTM 

TexHM~ecKMe 

cpeACTBB 

npoue.a.ypa 

BHHMAHHE 

64 

LIHCTKa KaMepbl 

Kopnyc KaMepbl, Ka6enH H .o.pyrHe npHH8P.f79)1{HOCTH 

P9KOM9HAY9TCA MCnOnb30BBTb OAHY 1113 Cfl9AYIO~X >KIIIAKOCT9H: 

• TennBA BOJJ.B 

• Cna6biH paCTBOp MOIOw,ero cpe,QCTBB 

KycoK MArKolil TKBHIII 

BblnonH~~tTe cne.Q,yiOw,llle AeliiCTBHR: 

1 HaM04~~tTe TKBHb MOIOW.HM paCTaopoM. 

2 Bbi>KM~~tTe TKBHb AnA yA&neH~~tA ~~tan~~twK& >KIIIAKOCTH. 

3 BbiTp~~tTe AeTanlll ana>KHolil TK&HbiO. 

He MCnOnb3YHT9 p&CTBOp111T9nH Ill nOJJ,06Hbl9 MM >KIIIAKOCTIII AnA 4111CTKIII KBM9pbl, KB

()enelillllnH ApyrHX npHHB,llfl9>KHOCT9H. 3ro MO>K9T npHB9CTH K nOBp9>K,D,9HHAM. 
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23.2 

4MCIJIW,M8>KMAKO

CTM 

TexHM~ecKMe 

cpe.qcTBa 

npo1.1,8,Qypa 

OCTOPO>KHO 

BH~MAH~E 

23 - liHCTKa K8M9pb1 

PeKOMBHAYeTCA MCnOnb30B8Tb OAHY M3 cne.QyiOIJ.I.MX >KMAKOCTeiil: 

• ~3onponMnOBbiH cnMpr 96%. 
• ~M910ll.lH9CA B npO,Ila>K8 >KM,IJ,KOCTM ,IJ,nA 4MCTKH OnTHKM, C0A8P~ll.lM9 60n89 30% 

M30nponMnoeoro cnHpra. 

Bara 

BblnonHHTe cnBAYIOll.lHe ABHCTBHA: 

1 HaM04MTe eary I.IMCTAll.leiil >KHAKOCTbiO. 

2 Bbi>KMHTe eary .QnR y.QaneHMA M3nMWKa >KMAKOCTH. 

3 BbiTPMTe 06beKTHB O,IJ,HHM ,IJ,BM>KBHHeM M Bbl6pOCMTe BSJY. 

nepe,ll MCnOnb30BaHHeM KaKMX-nH60 >KH,D,KOCTeH Bbl ,IJ,On>KHbl BHHM8TeilbHO np049CTb 

yKB3aHMA no TeXHHKe 6e3onacHOCTH H npBAynpe>K.QaiOll.lMe Ha,a,nHcH Ha ynaKOBKe. 

HeKoropble >KMAKOCTH onacHbl AnA 3AOPOBbA. 

• npM 4MCTKe MHQJP8KP8CHOrO 06b9KTHB8 C06niO,QaHTe OC06yl0 OCTOpO>KHOCTb. 

3ror o6beKTHB HMeer TOHKoe npoceemAIOll.lee noKpbiTHe. 

• He npMnaraiilre 4pe3MepHbiX ycHnHH npM I.IHCTKe HHQJP8KP8CHOro 06beKTHBa. 

Bbl MO>Kere noepe.QHTb npoceemRIOll.lee noKpbiTHe. 
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23 - LIHCTKa KBM8pi:J 

23.3 

Ofi~ee 

nPI-1MEliAHI-1E 

BHI-1MAHI-1E 

npol.l,e,a,ypa 

66 

MHC/JpaKpacHbiH .aereKTop 

Aa>t<e HBfiOnbWOB KOnHLIBCTBO nblnl'l HB HHcppaKpBCHOM .lleTBKTOpe MO>KeT npMBeCTH 

K C9pbe3HbiM A9cp9KT8M 11130fipa>K9HHR. AnA YABn9HIIIR nblnH C A9T9KTOpa HBOfiXO

AHMO BblnOnHHTb cnBAYIOIJ..l1118 .118~CTBHR. 

• AaHHbl~ pa3,1J,en OTHOCHTCR TOnbKO K KBMepaM, B KOTOpbiX CHRTHe Ofi'beKTHBa 

OCTBBnReT HHcppaKpaCHbl~ ,QeTeKTOp He381J..liiii.J..l9HHbiM. 

• B HeKOTOpbiX cnyl.IBRX no,a,ofiHbiM ofipB30M Y.llBnHTb nblnb HeB03MO>KHO; HHcppa

KpBCHbl~ ,QeTeKTOp He06XO,,J,HMO OLIHil.lBTb MeXBHHLieCKH. TBKBR MeXBHHLieCKBR 

OLIIIICTKB npOH3BO,QHTCR ynonHOMOLieHHbiMH cepBHCHbiMH LJ,eHTPBMH. 

B OnHCbiBBeMOM HH>Ke ware 2 He ,,J,OnyCKBeTCR HCnOnb30BBH!IIe B03AyxB nO,,J, ,,J,BBne

HHeM H3 nHeBMBTHLieCKHX B03AYWHbiX KOHrypos B MacrepcKMx 111 T.n., nocKonbKY 

3TOT B03,1J,yx OfibiLIHO CO,,J,ep>KIIIT MBcnRHbl~ TYMBH AflR CM83KH nHeBMBTMLieCKOrD 

IIIHCTpyMeHTB. 

1 CHMMHTe o6'beKTHB c KBMepbl. 

2 4TOfibl C,IJ,yYb nblnb, HCnOnb3y~Te B03Ayx nO,,J,,QBBneHHeM H3 KBHHCTpbl AllR 

C>KaTOro B03Ayxa. 
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24 TexH~LieCK~e AaHHble 

TexHHLieCKHe A8.HHble npHse,QeHbl B ra6nHu,ax B .QOKYMeHrau,HH AfiA nonb30sareneH 
Ha CD-ROM, noCTaBilAeMOH BMeCTe c KaMepoH. 

TexHHLieCKHe ,QaHHble raK>Ke npHBe,QeHbl Ha caHTe http://support.flir.com. 
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25 Macwra6Hble Llepre>KH 

25. 1 Pa3Mep&l KaMep&l, BHJJ. cnepeJJ.H (1) 

96.5 mmf3.80" 
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25-Macuna6Hwe 'l&pTeiiCH 

25.2 Pa3Mep&l KaMep&l, au,o. cnepe,o.u (2) 

PMcyHOK 

20mm'O 79 20 mm.IO 79" 
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25- Macwra6H&Je 'lfiPTeJKH 

25.3 Pa3Mep&l KaMep&l, au,o. c6oK}' (1) 

PMcyHOK 

70 

183.3 mm/7.22 .. 

?6 
~ 
E 
E 
0> 
10 v 
C\J 
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25.4 Pa3Mep&l KaMep&l, au,o. c6oK}' (2) 

PMcyHOK 

-,_. 
~ 

C\i -... 
E 
E 

t'-; 
~ 
<X) 
,_. 
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1.53" 

49mm/ 
1.93" 

25-Macuna6Hwe 'l&pTeiiCH 

17.2 mm/0.68" 

Co 
<0 

~ 
E 
E 
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It) 
~ 
(\J 
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25- Macwra6H&Je 'lfiPTeJKH 

25.5 Pa3Mep&l KaMep&l, au,o. c6oK}' (3) 

PMcyHOK 

~ m 
lO 

~ ..--... 
E E 
E E ;:.... 

""': lO 
.,... ~ ~ 
CD E 

it) E 
II) ..-

" 
-... 
E <D 
E 
..-
a:) 
(Y) 
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25-Macuna6Hwe 'l&pTeiiCH 

25.6 

PMcyHOK 1-.al 

... ... 
24.3 mm/0.96" 58 mm/2.28" 
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25- Macwra6H&Je 'lfiPTeJKH 

25.7 

PMcyHOK 11118a403;&1 

1r . ' 

... ..... - ... 
38.4 mm/1.51" 47 mm/1.85 11 
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25.8 

PMcyHOK 

nP~-tMELIAHI-tE 

AKK}IMfflRTOp (1) 

~.-~~=====r====~ 
co 
Q 
E 
E 

U1 .... 
N~~$=====db====~ 

25-Macuna6Hwe 'l&pTeiiCH 

nape,Q ycraHOBKOM SKKYMynRTOpa B KaMepy YA811MTB c Hero Clle,Qbl BO,Q,bl M BJ18114 

C nOMO~IO 'IIIICTO~, cyxo~ TK8HM. 
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25- Macwra6H&Je 'lfiPTeJKH 

25.9 

PMcyHOK 

nPIIIME4AHIIIE 

76 

AKK}IMfflRTOp (2) 

;-.. 
C! 
C") -E 
E 

CX) ,.... 

~ .---

I I~ Ulll l u~ 

nepea YcraHOBKOM SKKYMynATOpa B KaMepy YA811MT8 C Hero cne.Qbl BOAbl M BflarM 

C nOMOIU,biO ~IIICTOH, cyxoH TKBHM. 
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25.10 

PMcyHOK 

nPVIME"'AHVIE 

AKK}IMfflRTOp (3) 

~ 
II ' 

Q 
L-. 

20.4 mm/ 
0.80" 

23.4 mm/ 
0.92" 

25-Macuna6Hwe 'l&pTeiiCH 

0 
C\1 

Q 
E 
E 

nepe,q ycr&HOBKOM &KK}'MynRTOpa a K&Mepy YA811KT8 c Hero cne,q~:~~ BOAbl M an&rM 
C nOMO~IO 'U1CTOM, CyxOM TK8HM. 
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25- Macwra6H&Je 'lfiPTeJKH 

25.11 

PMcyHOK 

nPI4ME4AHI4E 

78 

3apR,o.Hoe ycrpoucrso (1) 

55 mm/2 17" 

f( ' "' 0 

~ \ ~ 
E 
E 
(\J 

_. 
l() 

' ./ 

133.2 mm/5.25" 

nepea ycraHOBKO~ BKKYMYn.RTOpa a S&Pf'AHoe yCTpo~crao yaanMre c Hero cneabl 
BO.Qbl M anant C noMOill,biO KYCKa "'HCTOM, cyxoM TKaHH. 
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25.12 

PMcyHOK 

nPIIIMEliAHIIIE 

25-Macuna6Hwe 'l&pTeiiCH 

3apR,o.Hoe ycrpoucrso (2) 

40 mm/1.57" 

~ 

I ~ \ 
.._, 

(- . E ~ 
E~ 
1.0~ 

1- <.0..-
I'- ..) C\.1 

86.4 mm/3.40" 

nepeA ycr&HoaKo~ &KKYMYnRTOpa a sapRAHoe ycrpoitcrao YA8JlMTe c Hero cneAbl 
BO.Qbl M Bn81"M C nOMOill,biO KYCK8 'IMCTOM, cyxoit TKBHM. 
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25- Macwra6H&Je 'lfiPTeJKH 

25.13 

PMcyHOK 

nPVIME"'AHVIE 

80 

3apR,o.Hoe ycrpoucrso (3) 
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nepe,Q ycraHOBKOH BKKYMYnRTOpa B 38Pf1AH08 ycrpoHCTBO YlUU1MT8 c Hero cne,Qbl 
BOI:lbl M Bn8rM C nOMOIJ.I,biO KYCK8 "'HCTOH, tyXOH TK8HH. 
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25.14 

PMcyHOK 

nPI4MEliAHI4E 

25-Macuna6Hwe 'l&pTeiiCH 

3apR,o.Hoe ycrpoucrso (4) 

133.2 mm/5.25" 

55 mm/2.17" 

@ 

nepeA yCTBHoaKo~ &KKYMYnRTOpa a sapRAHoe ycrpo~crao YA8Jl•ne c Hero cneAbl 
BO.Qbl M anant C nOMOill,biO KYCKa ~MCTOM, cyxoM TK&HM. 

Publ. No. T559864 Rev. 8540-RUSSIAN (RU)- May 25,2011 81 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



26 

26.1 

OC511.lee 

nPIAME4AHIAE 

PMcyHOK 

82 

npHM9pbiHCnOnb30BaHHA 

noapeJKP,SHHS npH P,SHCTBHH BnaJKHOCTH H BOJl&l 

llaCTO C nOMOillbiO MH~pa!CpaCHOM K&Mepbl MO>KHO OOH8py>KMT'b npocaqMBaHMe 

anarM B ,QOM8. O'r'llaCTM 8TO Bbi3B8HO TeM, "'TT noape>K,Q8HH8A 06n8Clb MMeeT MHytO 

T8IVIOnpo80AHOCTb, M QTq8CTIII lo1Ha MHOM TeiVI08MKOCTM no cpaeH&HMIO c OKPYJKa

IOII.lMM M8T8PM81lOM. 

MHO>KecrBO ~BKTOpoB BnMAIOT Ha TO, KSK noape>K.QeHMA M-38 ,QeMCTBMA BnS>KHOCTIII 

M BO,Qbl fJy.Qyr Bblmfi,QeTb H8 lo1H~paKp8CHOM M306pa>KeHMM. 

HanpMM8p, Harpe& M OXJ18>K,Q8HM8 T8KMX }AIBCTKOB npOMCXQ,Q,MT C pa311MqHOM CKOpo

CTbiO B 38Bio1CMMOCTM OT M8T8p1118118 M Bp8M8HM AHA. noSTOMy B8)KH0 lo1CnOnb30BtiTb 

M .QPyrMe MeTO,Qbl ,QnA npoaepKM Ha noape>K.QeHMe M3-38 Bna>KHOCTM M BO,Qbl. 

Ha M306pa>K8HMM HM>K8 noKa3aHa 06Wio1pH8A npoTBLIKa Ha H8PY>KHOM CT8H8, r.Qe 

BO,Qa npoHMKI18 BO BH8WHIOIO OOWMBKY M3-38 HenpaBMnbHO YCTaHOBn8HHOro H8py>K· 

HOrO nO,QOKOHHIIIKS. 

ourtesy Professional lnvestrgatf'IP Engineers 
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26.2 

nPIIIME4AHIIIE 

PMcyHOK 

26- npHMepbl HCnoRbSOBBHH/1 

P,ecpeKTHbiH KOHTSKT B p038TK8 

B 38BMCMMOCTM OT TMna C08,QMH8HMA B p0381K8 H&npaBMilbHO npMCOe,QMHBHHbiH 

npoBO,Q, MO>K8T npMB8CTM K nOKallbHOMY nOBbiWBHMIO TBMnBparypbl. TaKOe nOBbiW& 

Hille T9Mnepatypb1 Bbl3biB8eTCfl YMeHbW9HM9M nOBepxHOCTM KOHT8KT8 M9>KA}'~KOH 

coe,Q,MHeHMA BXQ,QAI1,lero npOBOAS M p03eTKOM M MO>KeT npMBSCTM K nO>Kapy. 

l<oHCTpYKI.l.MM po38TOK pa3Hb1X npoM3Bot:lMT811BM MOryr MM8Tb 3H8~MT&nbHbl8 pa311M

"'MA. noaTOMY p8311M"'HbiB ABCPeKTbl B po381KB MOryr O.Q,MHaKOBO BblmAI:leTb H8 MH

cpp&Kp8CHOM M3o6p8>K8HMIII. 

flOKanbHOe nOBbiW9HMe TSMnepatypbl MO>KeT T810K8 BOSHMKHytb M3-<J8 HenpaBMilb

HOrO KOHTaKTa MB>KAY npOBOAOM Ill p038TKOM MllM M3-38 p83HMI.l,bl HarpyaoK. 

Ha M300pa>KBHMIII HM>KB nOK838HO nplllcoe,Q,MHBHMB K86enR K po3BTK8, npM KOTOpoM 

HBnpaBMilbHbiM KOHT8KT B COe,QIIIHBHMM npMB&n K nOK&nbHOMY nOBbiWBHMIO TBMn& 

parypbl. 
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26- nPifMepbl HCnonb30BBHHR 

26.3 

nPIIIME4AHIIIE 

PMcyHOK 

84 

0KHCneHHe KOHTSKTOB p03eTKH 

B 38BMCMMOCT'M OT TMna po38TICM M ycnOBMH O!<pY>K8f011L&H Cpe.Q,bl KOHraKTHbl& no

BBpXHOCTM po381KM MOryT OKMCJlRTbCA. 0KMC11bl MOryT npMBBCTM K nOKanbHOMY no

BbiWeHMIO conpOTMBJ18HMH npM nOAKnl04eHMM K pOSeTKe H8rpy3KM, lffO MO>KHO YBM

AeTb no nOK811bHOMY nOBbiWeHMIO TeMneparypbl Ha MH~pa!<p&CHOM M30tlpa>KeHMM. 

l<oHCTpYKI.l.MM po38TOK pa3Hb1X npoM3BOAMT8119M MOryT MM9Tb 3H8~MTBJ1bHbl8 pa311M

"'MH. noaTOMY p8311M"'Hbl8 ASCPeKTbl B po381K9 MOryT O.Q,MHaKOBO BblmRA9Tb H8 MH· 

~p8!<p8CHOM MSo6p8>K8HMIII. 

flOKanbHOe nOBbiWeHMe TeMneparypbl MO>KeT T810K8 BOSHMKHYJb M3-<J8 HenpaBMilb

HOrO KOHraKTa MS>KAY npOBOAOM Ill p039TKOM MllM M3-38 pa3HMI.l,bl HarpysoK. 

Ha M300pa>K8HMIII HM>Ke noKasaH Pflll nnaBKMX npe,u.oxpaHIIITell&H, OAMH M3 KOTOpbiX 

MM89T nOBbiW&HHyiO T9MnepayYpy H8 KOHT8KTHbiX noaepXHOCTRX nO OTHOW&HMIO K 

38JKMMY· noabiWeHMe T8Mneparypb1 He38MeTHO H8 OroneHHOM Meranne A8PJK8T811R 
npe.o.oxpaHMTenA, HO BMAHO Ha KepaMM"'8CKOM M8Tep111ane npeAQxp&HIIITenA. 

111731m13;a1 
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26.4 

nP(.IIMEliAH(.IIE 

PMcyHOK 

26- npHMepbl HCnoRbSOBBHH/1 

P,ecpeKTbl TennOH30flRI..lHH 

.D,e4J&KTbl M3DnALUtllt MOryr B03HMKHyrb M3-38 nOTepM OO'b8M8 M30nAUMM C T8~8HM8M 

Bp8M8HM, BCI18,Q.CTBM8 ~ero nonOCTb B K.BpKBCHOH CT8H8 OK83biBaeTCA sanonHSHHOH 

He nonHOCTbiO. 

(.IIHcflpaKpacHM KBMepa nosaonAer YBM.llelb TBKMe o,ecfleKTbl rennoM30nAUMM, T&K 

KaK y HMX MHbl9 X8paKT8pMCT'MKM T8MOnpoBO,QHOCTM, no Cp8BH9HMIO C ~acn<aMM 

C npasMnbHO ycraHOBI19HHOH M3DnAI,f18H, a TBIOKS y&MI:l9Tb o6nacrb, rae B03,Qyx 

npoHMKB9T B KBPKBC 3ABHMA. 

npM OCMOTpe ~HMA P83HOCT'b TeMnepatyp Me>KJlY BHYJP9HH9M M H&py)KHOM 4BCTbiO 

l:lOJ'DKHa 6b1Tb H9 M9H99 1000. CTOMKM, BOI:lOnpoBOI:lHbiS Tpy6bl, 69JOHHbl9 KOnOHHbl 

M TOMY nOAOOHbl9 KOMnOHSHTbl MOryr Bblmfll:l8Tb Ha MHcppaKpa.CHOM M306pa>K8HMM 

KBK aecpeKTbl T8MOM30nAI.liiiM. H93HB~MT8llbHbl9 pa311MI.IMA T810K9 MOryr BOSHMKalb 

ecrecraeHHbiM nyreM. 

Ha M306pa>KeHMM HM)I(e MSOnAUMA B Hecyu.leM KOHCTpYKUMM KPbiWM OTCyrCTByeT. (.113-

38 OTCyrCTBMA M30nAUMM B03AVX npOHMK B KOHCTpYKUMIO KPbiWM, I.ITO BMAHO no xa

p8Kr9pHOMy OTnMI.IMIO H8 IIIHcppaKp8CHOM M306pa>K9HMM. 

tme801S;at 
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26- nPifMepbl HCnonb30BBHHR 

26.5 

nPIIIME4AHIIIE 

PMcyHOK 

86 

CKB03HRK 

CKB03HRKM MO>KHO OOHSpY>f(MT'b nOA MMHtyCBMIII, BOKpyr AB8PHbiX Ill OKOHHbiX KO

po60K Ill 38 nOTOil~HbiM nnMHJYCOM. TaKOM TMn CKB03HRKOB ~aero MO>KHO YBMAEJTb 

C nOMO~biO MH<IJpat<paCHOM K8Mepb1, TSK K8K nOTOK C5onee XOI10AHOrO B03,U,yx8 

oxna>K,QSeT OKPy>K&IOil.lYIO noaepxHOCTb. 

npM BbiRBnBHMIII CKB03HAKOB B AOMB H806XOAIIIMO C03,QaTb ABBnBHMB HM>Ke aTMO

apepHOro. nep&,Q C03,Q8HMBM MH~pa!<p8CHbiX CHIIIMKOB 38!<pOMTB BCB ABBpM, OKHS 

Ill B8HTMJlR1.41/10HHbl8 OTBBpCTMA M BKniOI.IMTB HS HBKOTOpoB Bp&MA BbiTR>KHOM BBHTM· 

nRTOp HS KYXJ-Ie. 

Ha MH~pa!<pSCHOM M3o6pa>KBHMM CKB03HAKa ~aCTO BM,I:lHa ~OpMa nOTOKa, XSpaK

TBpHaR AnR napa. Ha pMcyHKB HM>KB RCHO BM,I:lHO STY ~OpMy nOTOKa. 

Cn8,Q,yBT T810KB MMBTb B BM,I:ly, ~TO CKB03HRKM MOryT Clq)biBaTbCR TBnnOM OT CMCTBM 

o6orpeaa nona. 

Ha M30C5pa>KeHIIIM HM>Ke noK83aH nOTOno~HbiM n10K, HenpaaMnbHSA ycraHOBKB KOTO

poro npMaena K CMJlbHOMY CKB03HRKY. 

1~1 
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27 8BSASH~e B TepMorpaQ:l~K> 
"' coopy>t<eH~~ 

27.1 3BRBnBHHB 06 OTKB3B OT OTBBTCTBBHHOCTH 

27.1.1 Yaep.oMneHIIIe oC5 aaTopcKIIIX npaaax 

ABTOpCKHe npaaa Ha HeKOTOpble p83,D,eflbl Ill H306pa>KeHHA, npHBe,D,eHHble B HaCTOA
LUe~ rnaee, npHHaAne>KaT cne,o,yiOLUIIIM opraHH38U.HAM Ill KOMnaHHAM: 

• FORMAs-The Swedish Research Council for Environment, Agricultural Sciences 
and Spatial Planning, Stockholm, Sweden 

• ITC-Infrared Training Center, Boston, MA, United States 
• Stockton Infrared Thermographic Services, Inc., Randleman, NC, United States 
• Professional Investigative Engineers, Westminster, CO, United States 
• United Kingdom Thermography Association (UKTA) 

27.1.2 

BblnonHeHIIIe pa6oT no TepMorpa~MI.IecKoMy o6cne.a.oaaHMIO coopy>KeHMM 
Tpe6yeT H8nMLIIIIA OCHOB8T9fibHOM noArOTOBKM, OnbiT8 M, B H9KOTOpbiX cnYLIBAX, 
nMu.eH3MpOB8HMA B H8 .... MOH8nbHOM MnM perMOH8nbHOM opr8HM38U.MM no CT8H· 
A8PTM38U.MM. MaTepMan A8HHoro pa3Aena cneAyeT paccMaTpMa&Tb TDnbKO K8K 
aae.a.eHMe a TepMorpa~MLiecKoe o6cnep.oaaHMe 3AaHMM. BceM nonb3oaaTenAM 
HaCTOATenbHO peKoMeHAyeTcA npoMTM coOTaeTCTBYIOWMM KYPC o6YI.IeHMA. 

JlononHMTenbHYIO MH~opMa...,MIO o K)'pcax o6y1.1eHMA MO>KHO H&MTM Ha caMTe: 

http:/ /www.infraredtraining.com 

27.1.3 Hau.MoHanbHble MnM perMoHanbHble cTpOMTenbHble HOpMbl 111 
npaa111na 

KoHCTPYKU.HH 3,D,aHH~, paccMaTpHaaeMble B HaCTOALUeM pa3,o,ene, MOryT He cooTBeT
CTBOBaTb npMHATbiM B KOHKpeTHO~ CTpaHe. AnA nonyLieHHA ,D,OnOflHMTeflbHO~ 111Hcp0p
M8U.IIIH o6 aneMeHTax KOHCTPYKU.M~ 111 CTaHABPTHOM nopA,o,Ke BblnonHeHMR npou.e,o,yp 
HCnOnb3y~Te C60pHIIIKH HaU.HOH8flbHbiX Hfllll perHOH8flbHbiX CTpOHTeflbHbiX HOpM Ill 

npae111n. 

27.2 BaJKHoe npHMellaHHe 

HeKOTOpble cpyHKU.HH 111 xapaKTepHCTHKH, onHcaHHble a ASHHOM p83,D,ene, MOryT He 
nOAAep>KHBaTbCR KOHKpeTHO~ KOHcpHrypau.He~ BaWeH KaMepbl. 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

27.3 

27.3.1 

THnoa&le npoue,o,yp&l noneaoro repMorpacpHLiecKoro 
o6cne,o.osaHHR 

PeKoMeHA&U.MM 

8 nOCI19AYIOU4MX P83AerJ8X paCCMOTpeH PAA 06U4MX peKOM9HA81J,MM, KOTOpbl9 H906-

XOAMMO Y4MTbiB8Tb npM npoBe.QeHMM TepMorpa<PM48CKOro o6cneD.OB8HMA COOp}'>Ke

HMM. B 3TOM p83,Qe11e co.aep>KMTCA KparKMiil nepe4eHb ocex peKOMeHA8LJ,MM. 

27.3.1.1 06U,CHe peKOM8HA81.1HH 

• 8erJM4MH8 KOacpcpMLJ,MeHT81113JlY4eHMA .QilFI 60JlbWMHCTBa CTpOMTellbHbiX M8TepM8110B 

ne>KMT a AM&n83oHe OT 0,85 .ao 0,95. nosroMy Ha H848JlbHOM srane ~enecoo6p83HO 

ycTaHOBMTb a HK-KaMepe K03cpcpMLJ,M9HT M311Y49HMA paBHbiM 0,90. 
• He cne.ayeT npMHMM&Tb peweHMe o BblnonHeHMM KaKMX-nM6o MeponpMATMM, 

OCHOBbiB8FICb TOilbKO H8 pe3yllbT8T8X repMOrp8cpM4eCKOro 06CI1e.QOB8HMFI. nony-

48HHbl8 .QaHHble HeoOXOAMMO nepenpoBepMTb C nOMOU4biO .apyrMX MeTOAOB, T8KMX 

KaK 8H811M3 CTpOMT911bHbiX 49pY9>K9M, BblnOI1H9HM9 M3M9p9HMM C nOMOU4biO 8118-

rOMepoa, perMcrparopoa TeMneparypbl M on&>KHOCTM, npoaepKa repMeTM4HOCTM 

C MCnOI1b30B8HMeM np06HOro r838 M T. n. 

• BapbMpyiiiTe HacrpOMKM ypOBHA M .QM8n830Ha B KaMepe, "'TT6bl AOOMTbCA H8M6011b

weiil .QeT811M381J,MM H8 MH<PpaKPSCHOM M300p8>KeHMM o6'beKI'8. Clle.QYIOU4MM pMCYHOK 

MJ'U'IIOCTpMpyiOT p8311M4MA B K84eCTBe MHq,paKp8CHbiX M306pa>KeHMM, n011Y4eHHbiX 

npM OnTMM81lbHbiX M HeOnTMM811bHbiX HacrpoiiiKaX TennOBbiX napaMeTpOB. 

2 1.7 °C 

20 

15 

PMc:yHDK27.1 cnEBA: TepM!oN9CIG1 HeHacrpoeHHoe MHCPpat<pBCHOe M300pa>KeHMe; cnPABA: TepMM~eciG1 
H8.CTpo8HH08 MH4Jpat<paCH08 M306pa>K8HM8 nocne M3M8H8HIIIR ypoBHfl M .QM8na30H8. 

27.3.1.2 P&KOM8Hil8UHH no BWRBIJ&HHIO CblpbiX M&CT, nn&CH&BOro rpH6Ka 
HnpOTe'leK 

• AecpeKTbl coop}'>KeHMiil, o6ycnoBneHHble CblpoCTbiO M npore4KaMM, MO>KHO BbiABMTb 

TOilbKO B TOM cny4ae, ecnM COOTB8TCTBYIOU4M8 noBepXHOCTM HarpeTbl, HanpMMep 

COI1H94HbiMM 11Y48MM. 
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27- BseaeHue s 18pMorpaC/JI1fto coopyJKeHuif 

• HanM"'Me BOAbl M3M&HA8T xapaKTepMCTMKM TennonpoBOAHOCTM M TennoeMKOCTM 

CTpOMTellbHbiX M&TepM8110B. KpoMe TOro, TeMnep&TYP8 noaepXHOCTM CTpOMTellb

HOro M8TepM8118 MO>KeT M3MeHMTbCA BCileACTBMe SeilcpeKTa OXJ'la>K.QeHMA npM MC

nap&HMM BOAbl. TennonpoBOAHOCTb MaTepMana xapaKTepM3YeT ero cnoco6HOCTb 

npoBOAMTb, a TennoeMKOCTb - cnoco6HOCTb HaKannMB&Tb Tenno. 

• TepMorpaeilM"'ecKoe ofScneAOB&HMe He cnocofSHo o6Hapy>KMTb H811M"'Me nnecHe

aoro rpM6Ka HenocpeACTBeHHO, HO noMoraeT BbiABilRTb Cblpble Mecra, rAe rpM6oK 

MO>K8T o6p830B8TbCA 11111111 y>K8 o6p830BanCA. nneCH8BbiM rpM60K p83BMB89TCA 

npM TeMnep&TYpax +4-+38°C, H8JlM"'MM Bll&rM M nMT&TeJlbHbiX Bel149CTB. 5naronpM

ATHble AllA p83BMTMA nneCHeBOrO rpM6K8 yCilOBMA MOryT 06p830B8TbCA npM OTHO

CMTellbHOM Blla>KHOCTM CBbiWe 50%. 

PMcyHOK 27.2 Cnopa nnecHeaoro rpM6Ka noll MMKpocKonoM 

27.3.1.3 PeKOM811AtJLCHH no B&IRBneHHIO MeCT HHC/lHnbJpaLCHH B03.4}'Xa H 

IJ8C/l8KT08 TennOH3oniiLCHH 

• .QnA nOBbiWeHMA TO"'HOCTM M3MepeHMM, BblnOilHAeMbiX C llOMOWbiO ~K-K&Mepbl, 
1113M8pbT8 T&Mnep&TYPY Olq)y>K810W8M CP8Abl M BB8AMT8 nOI1Y49HH08 3H8"18HM8 B 

K&Mepy. 

• PeKoMeHAYeTCA C03A8Tb nepena.Q A&BileHMA Me:>KAy BHyrpeHHMM o6DeMOM coopy

>K&HMA M Olq)y>t<810W8M CpQAOM. 3ro ynpOCTMT 8H811M3 MHCilpalq)&CHbiX M306pa>t<e

HMM M n03BOllMT Bbi.ABMTb AeeileKTbl, KOTOpble B npOTMBHOM CS1Y48e He 6blllM 6bl 

BMAHbl. PeKOMeHAyeMaA BellM"'MH8 OTpM~TellbHOrO nepena,Qa A8BileHMA ne>KMT 

B AM&n830H8 OT 10 AO 50 na, HO MO>KHO npOBOAMTb 06C118AOB8HM9 M npM M8HbWMX 

3H&"'eHMAX OTpM .. TenbHOro nepena,Qa A&BileHMA • .QnA TOrO "'T06bl C03A8Tb OTpM-
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

u,arenbHbl~ nepena,n AaBI19HHR B 5-1 0 na, 38KpO~Te BCe OKHa, ABepH H B9HTHnR

LJ,HOHHbl9 KaHanbl, 38T9M Ha HeKOTOpoe Bp9MR BKni04HT9 KYXOHHbl~ BbiTR.>KHO~ 

BeHTHnRTOp (3TO OTHOCHTCR TOnbKO K .>KHnbiM AOMaM). 

• TepMorpacpH49CKoe oocneAOBaHHe peKOM9HAyercA BblnOnHATb npH pa3HOCTH 

reMneparyp Ha ynHu,e H s noMew,eHHH a 1 Q--15°C. Mo.>KHo npOBOAHTb o6cn9AOBaHHe 

H npH MeHbW9M nepena,ne TeMneparyp, HO 3TO 38TPYAHHT aHanH3 HHcppaKpaCHbiX 

H300pa.>K9HH~. 

• HaTe 48CTH 3A8HHR, KOTOpbl9 OOcneAyiOTCA H3HyrpH, HanpHMep cpaca,n, He 

AOn.>KHbl nona.narb npRMble conHe4Hble nY4H. Harpe a cpaca.na noA B03Ae~CTBHeM 

COnH94HbiX ny1.1e~ npHB9A9T K Bblp8BHHB8HHIO T9MneparypHbiX pa3nH4H~ Ha BHy

rpeHHe~ nosepxHOCTH creHbl H cKpoer AecpeKTbl crpoHrenbHbiX KOHcrpyKu,H~. 

OcooeHHO He.>KenarenbHO npoBOAHTb oocneAOBaHHe secHo~, H3-3a HH3KHX H04HbiX 

(±0°C) H BbiCOKHX AHeBHbiX ( + 14°C) T9Mneparyp. 

27.3.2 BbiABneHMe CblpbiX Mecr 

06pa3oBaHHe CblpbiX Mecr a crpoHrenbHbiX KOHcrpyKu,HAX MO.>Ker npoHCXOAHTb no 

pa3nH4HbiM npH4HH8M, HanpHMep: 

• BHeWHHe yrei.IKH, HanpHMep npore1.1Ka c sepxHHX 3Ta.>Ke~, yrei.IKH B no.>KapHbiX 

rHAP8HTax H T. n. 

• BHyrpeHHHe Yf94KH, HanpHMep 1113 BOAOnpOBOAHbiX HnH KaHanH38U,HOHHbiX rpyo 

H T. n. 
• KOHA9HC8LJ,HA, T.e. Bblna,neHHe 8TMOCcpepHO~ BnarH B BHA9 BOAbl Ha XOnOAHbiX 

nosepXHOCTAX. 

• COA9P.>K8HH9 BI18rH B CTpOHTenbHbiX MarepHanax, H3 KOTOpbiX B03B9A9HO COOpy-

.>K9HHe. 

• BoAa, ocraewaACA nocne ryweHHA no.>Kapa. 

iltCnOnb30B8HH9 HHcppaKp8CHO~ K8M9pbl B K849CTB9 Cp9ACTB8 H9pa3pywal0w,ero 

KOHTpOnA HMeeT CBOH npeHMyW,eCTBa H HeAOCT8TKH no cpaBHeHHIO C ApyrHMH M9TO

AaMH. 

npeMMYw.eCT11a HeAOCT&TKM 

• cbiCTpOTa non}AieHHA A8HHbiX. • MeroA no3eonAer BbiRBnATb TOnbKO noeepx· 

• ceCKOHT8KTHbiH cnoco6 nony4eHVIR A8HHbiX. HOCTHble TeMneparypHble rpaAVIeHTbl H He 

• He Tpe6yeT 3B8K}'8UI'IIII niO,D,eH 1113 oocne,o.yeMO- o6ecne4111BaeT 06Hap~eHVIe BHYJPHCTeHOBbiX 

ro 3A8HIIIR. Ae¢eKTOB. 

• 06ecne4HBaeT HarnRAHOe npeACTaeneHHe no- • He nooeonReT o6Hap~HB&Tb noAnoeepXHoCT-

ny"'eHHbiX A8HHbiX. Hble noepe>KAeHIIIR, Hanp~o~Mep cKonneHHR 

• no3BonReT BbiRBIIITb Ae¢eKTbl B CTpOIIITenbHbiX nnecHeeoro rp1116Ka 1o1n111 pa3pyweHHe crpolll· 

KOHCTPYKLIHRX Ill nyrH pacnpOCTp&HeHHR CblpO- renbHbiX KOHCTPYKLIIIIH. 

CTH. 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

27.3.3 

27.3.3.1 

BbiRBneHMe CblpbiX MeeT (1): Kpoen,. npoMblwneHHbiX 
coopy>t<eHMH c ManbiM YKilOHOM 

06UCHe cse,aeHHR 

Kposn,. c ManbiM yKnoHoM Ha,.oonee 4acro scrpe4aiOTCR s npoMblwneHHbiX coopy
)l(eH,.RX, TaK,.X KaK CKfl8Abl, npOMbiWneHHble npe.Qnp,.RTHR, CTaH04Hble u,exa,. T. n. 
OcHosHoe ,.x npe,.Myw,ecrso nepeA CKaTHbiM r,.noM Kposn,.- aro MeHbWHe 3arpaTbl 
Ha Marep~t~anbl H S03Se.QeHHe. 0.QHaKO TaKaR KOHCTpyKU,HR - S 0TflH4He OT CKaTHOH 
- He ooecne4HSaer OCSOOO)I(AeHHe KpOsnH OTO n~ H CHera nOA .QeHCTSHeM CHflbl 
TR)I(eCTH, 4TO rpeoyer npHMeHeHHR oonee np04HbiX Hecyw,Hx KOHCTPYKU,HH, cnocoo
HbiX SbiAep)l(aTb CYMMapHbiH sec CaMOH KposnH, AO)I(AeSOH SO.Qbl, CHera,. nb.Qa. 

npH SblnOnHeH,.H TepMorpacp,.4eCKOrO OOcne.QOSaHHR )l(enarenbHO ,.MeTb OOW,ee 
npe.QcTaBlleH,.e o KOHcrpyKu,,.H nnocKo.:1 KPOBllH npoMblwneHHbiX coop~eHHH, 
rnyooKHe no3HaH,.R He norpeoy~arcR. Cyw,ecrsyer MHO)I(ecrso paaHoS,.AHocre.:1 
nnoCKHX Kposenb npOMblwneHHbiX coop~eHHH - KaK no KOHCTpyKu,HH, raK H no 
~t~cnonb3yeMbiM Marep~t~anaM - H n~t~u,o, SblnOnHRIOw,ee repMorpacp~t~4eCKoe oocne
AOSaHHe, npOCTO He S COCTORHHH H3Y'-IHTb HX see. KpoMe TOrO, npH HeOOXOAHMOCTH 
nony4eHHR .QOnOnHHTeflbHbiX .QaHHbiX 0 KaKOH-nHOO KOHKpeTHOH Kposne MO)I(HO 
o6paTHTbCR S opraH,.3aU,HIO, ocyw,eCTSHSWYIO npoeKT,.posaH,.e HnH CTpO,.TenbCTSO 
coop~eHHR. 

HaH6onee pacnpocrpaHeHHble np,.4HHbl so3HMKHoseHHR .QecpeKTos KpOBll,. npHse
AeHbl s cne.Qyl0w,e.:1 ra6n~t~u,e (no Marep~t~anaM KOHcpepeHu,HH SPIE Thermosense 
Proceedings Vol. 371 (1982), c. 177). 

npM~MHB % 

nnoxoe KaLieCTBO BblnOnHeHMA pa60T 47,6 

nepeMeLUeHMA no Kpoane 2,6 

He.a.oCTaTKM KOHCTPYKUMM 16,7 

CKonneHMe anarM 7,8 

HeKal.leCTBeHHble MarepManbl 8,0 

CrapeHMe MarepManoa 111 paapyweHMe B pEr.JYnbra- 8,4 
Te 8TMOCcj:JepHbiX B03AeMCTBIIIH 

noreHU,HanbHO onaCHble C T04K,. 3peHHR S03HHKHOSeHHR npoTe4eK MeCTa SKn104aiOT: 

• r,.Ap0,.30flRU,HIO CTbiKos; 
• SO.QOCTOKH; 
• npHMbiKaHHR aneMeHTOB, npOXQARW,HX CKS03b KpOSfliO; 
• WSbl; 

Publ. No. T559664 Rev. 8540 - RUSSIAN (RU) - May 25, 2011 91 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

• B3AYTIIIR. 

27.3.3.2 Mep&l 6e3onacHOCTH 

• Pa60Tbl Ha KpOBile AOil>KHbl BblnOilHATbCR 6pMra.QOM B COCTaBe He MeHee AByx 

48J10B9K (>KeJ18T911bHO Tpoe Mnlll 60ilbW9). 

• nepe.Q BbiXO.O,OM H8 KpOBJliO He06XOAMMO npoaepMTb np04HOCTb Hecyw.MX KOH

crpy~IIIM. 
• He HacrynaMTe Ha B3D.YfiiiR, 48CTO BCTp~aiOW.IIIecR Ha KpOBJlRX C 6111yYMHbiM no

KpbiTIII9M Ill C rpaBIIIMHOM 06CblnKOM. 

• .QnR 3KCTpeHHOM CB.R31!1 H906XO.O,MMO IIIMeTb npM ce()e M0611111bHbiM renecpOH 1!111111 

nopraTIIIBHYIO PaAIIIOCTaHL-'11110. 

• np111 06C119AOB8HIIIIII KpOBnlll B HO'-IH09 Bp9MA nOCT8BbT9 B 1113B9CTHOCTb M9CTHbl9 

npaaooxpaHMT911bHble opr&Hbl 111 oxpaHy npe.Qnpiii.RTM.R. 

27.3.3.3 KOMM8HTapHH K THROBbiM Cl'pOHTeiJWI&IM KOHCTpYKUifiiM 

8 3TOM p83,Qene paCCM8TpiiiB810TCR H9CKOI1bKO Tlllnllll.IHbiX npiiiMepOB, CBR38HHbiX C 

npo6neMaMIII rM.apoiii3011RUIIIIII nnocKIIIX Kpoaenb npoMbiWileHHbiX coopY>f<eHIIIM. 
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KOMM8HT8pHi 

HeyAOBileTBOpKT81lbHBR repM8TM38J.Uo1fl Kpoaenb

HOro KOap& BOKpyr tpy6 M BeHTMilA ... MOHHbiX K8H&· 

noB, BeaYil.UIA K Otipa30BBHMIO MecmlbiX n~eK 

B npMMbiKaHMRX Tpy6 MnM B8HTMnAUMOHHbiX KaHa

nOB. 
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27- BseaeHue s 18pMorpaC/JI1fto coopyJKeHuif 

KoMM8H18PMM 

HeyAOBneTBOpHT8IlbHaA repMeTM38LU4FI Kpoaenb

Horo KOBpa BOKPyr 1110Ka AI"JFI BbiXO,O,S HS KpoBiliO. 

ApaHa>KHbl9 K8H8Jlbl pacnonaratOTCR cnMwKOM 

BbiCOKO M MM810T H8AOCT8T04HbiM YKI10H. LlaCTb 

AC»KA9BOil BOAbl 6yll9T OCT8B8TbCFI B AP9HalKHOM 

KaHane, 4TO MO>KeT npMBeCTM K 00pa30B8HMIO 

MBCTHbiX npOT91-19K BOKPyr KaHana. 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

KoMM8H18PMM 

HeyAOaneraopKT&nbHaA repM8TH38LlMA CTbiKa 

lq)OB8JlbHOro KOBpa C BOAOCTO"'HOM BOPOHKOM 

MO>KeT npMBeCTM K o6pa30B8HMIO MecTHbiX npOTe

LI9K BOiq)yr BOAOCTOLIHOM BOpoHKM. 

27.3.3.4 KOMMSHTapHH K HHcfJpaiCpaCHI.JIM H306paJK8HHRM 

KaK MO>KHO 06Hapy>Kio1Tb Bna>KHYIO T9ni10io13011A~IO nOA noaepXHOCTbiO Kp0Bnlo1? 

Ecn1o1 caMano ce()e KpOBilA, BKniO~aA rpaBio1MHYIO OOCblllKY Wllo1 llO.QYWKY, cyxaA, B 

conHe~HbiM AeHb OHa nporpeeroA ~enlo1KOM. C HaCTynneHI-1eM ae1.1epa, ecn1o1 Ha He6e 

HeT o()na~HOCTI-1, KpOBil.A HB~HeT OTA8B8Tb TellllO 38 ~eT lo13nYI.I9Hio1A. nocKOilbKY 

Blla>KH8A T9111101o13011.AI.LIIIA lo1M9eT (5onee BbiCOKYIO TennoeMKOCTb, 1.19M cyxaA, OH8 

OCTbiB8eT M9AJ'leHHee, lo1 nOSTOMy XOpOWO BM.QH8 H8 MHcppaKpaCHOM K8Mepe (CM. 

CHio1MKio1 HM>Ke). STa M9T0Aio1K8 OC06eHHO scpcpeKTio1BH8 npM o(5cne.QOB8HMio1 KpOBenb 

C BO.QOnornowaiOW9M--Hanplo1Mep, .apeaeCHOBOI10KHio1CTOM, CTeKilOBOilOKHMCTOM Wllo1 

M3roTOBI1eHHOM M3 nepnMT&-TenllOM3011A~MeM; B 3TOM Cllyl.l&e rpaHM~bl TenllOBbiX 

30H H8 lo1300pa>KeHMio1 np&KTio11.19CKio11o1A9811bHO COBI18A810T C Cblpb1Mio1 ~8CTK8Mio1. 

PesynbTaTbllo1HcppaKpacHoro o6cneAOBaHio1.A KpOBnl-1 c lo13011.A~Io1eM, He anlo1TbiBaiOweM 

a.nary, KoropaA 1.1acro Mcnonb3yeTCR a OAHOCilOMHbiX CMCTeMax, TPYAHee noAAaiOTC.A 

.Qio18rHOCTio1pOB8Hio110, nOCKOilbKY rpaHio1U.bl T9nllOBbiX 30H H8 lo1306pa>K9Hio11o1 OKa3biB8-

IOTCA (5onee pa3Mb1Tb1Mio1. 

8 3TOM pas,o.ene npMB9AeHbl H9CKOI1bKO TMilMI.IHbiX MHcpp8Kp8CHbiX M300pa>K9HMM, 

W11110CTplo1pyiOU41o1X npo6n9Mbl rM.QpOM3011.AU.Io11o1 nnOCKio1X KpOB911b npOMbiWI19HHbiX 

coopy>KeHMM. 
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TepMorpaCI»M'I&CKOe M306put&HM8 

27- 8Bfi.Q8HU8 B 18pMorpaC/JI1fto coopyJK&HUH 

KoMM8H18PMM 

H3o6pa>KeHMe ana>KHoro Y'fSCTKa KPOBnM, nony

"'&HHoe B B81.18pHee Bp8Mfl. 

noCKOnbKY Blla>KHbl8 CTpOKT81lbHbl8 M8T8PM81lbl 

IIIM810T 6onee BbiCOKYIO Tem08MKOCTb, OHIII 

OCTbiB810T M8Af18HHee, "18M COce.t:lHMe Y'fSCTKM. 

nopa>KeHHble CblpOCTbiO aneMeHTb• Kpoanlll 111 

TemOII130nAI.l,MM, BbiABn8HHble B pesynbT&:re MH-

4JpaKpacHOro CKaHII1pOB8HMA HM>KH8H CTOpOHbl 

COCTaBHOH !<pOBnM nnOCKOM !<pbiWM M3 KOHCTpyK

U1110HHOro 6eTOH8. 

Hs-sa a4J4JeKToB -rennonpoBOAHOCTM MnM -renno

eMKOCTM nopa>K8HHbl8 Y'fSCTKM MM810T 6onee 

HM3KYIO T8Mn&payYpy no Cp&BH8HII110 C coce,Q,HMMM 

cyxMMM Y'f8CTK8MM. 

06cne.QOB8HM8 nnoCKOH COCT8BHOH !<pOBJlM npo

MbllW18HHOrO COOPYJK8HMA a AH8BH08 ap&MA. 

Hs-sa a4J4JeKToa rennonpoaoAHOCTM MnM -renno

eMKOCTM nopa>K8HHbl8 Y'fSCTKM MM810T 6onee 

HM3KYIO T8MnepayYpy no Cp8BH8HII110 C coce,Q,HMMM 

cyxMMM Y'faCTK8MM. 

27.3.4 BbiRBil&HMe CblpbiX MeeT (2): ~acaD.bl npoMblwneHHbiX M >KMnbiX 

3A8HMM 

27.3.4.1 OtfUCHe CB8A8HIIII 

noaCeMeCTHO npM3H8Hbl HeOLJ,eHMMble AOCTOMHCTB8 MeTOA8 TepMOrp&cpMM npM Bbl· 

FIBneHMM MeCT MHcpMnbTP8'-'MM Bn&rM H8 cpaca,QaX npOMbiWneHHbiX M >KMnbiX 3A8HMM. 

STOT MeTOA, o6ecne4MB810WMM HamRD.HOe npe.acraaneHMe nyre171 npOHMKHOBeHMFI 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

Bll&rM, H8MHOrO y6e,QMT911bHee, ~eM SKCTpanOI1MpOB8HHbl9 .QaHHbl9 0 TO~KaX pa3Me

~HMFI A8T~MK8 Bll&rOMepa, M H8MHOrO 8KOHOMM~Hee pa3pyw&IOUJ,MX M9T0AOB KOH

Tp011FI. 

27.3.4.2 KOMM&HTapHH K THnOBbiM Cl'pOHTell&HWM KOHCTpYKLUfRM 

B aroM p8.3Aene paccMaTpMB&IOTCFI HeCKOilbKO TMnM~HbiX npMMepoa, CBFI38HHbiX c 

npo6119M8MM BJ18ro38WMTbl cpacao,oa >KMilbiX M npOMbiWneHHbiX 3,Q8HMM. 

96 

KoMM8HT8pHA 

npoHHKHOBBHHB BJ181"H B H8K8"18CTB8HHO Bblnon

HBHHbiB ropH30HT8JlbHbl8 WBbl KJ18AKH q,BCSA& 
BO BPeMA nponHBHoro llO>K.QA. Bnara H&K8llnHaa

BTCA B KJla,Q,KB H8A OKOHHbiM npo&MOM. 

,D,())K.lleBb18 IQU1nH non8.Q810T B OKOHHbiM npoeM 

nOA yrnoM. 0CHOBHaA "18CTb AO>K.QBBOM BOAbl 
CT8Ka8T C rHAPOH30nAI.UIIH OKOHHOrO npoeMa, HO 

HBKOTOpo& KOnH"'BCTBO nOn8A88T B Kn8AKY B M&

cre npHner&HHA rHApoH30nAUHH K u.nyKBT'YpKe. 
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27- BseaeHue s 18pMorpaC/JI1fto coopyJKeHuif 

KoMM8H18PMM 

,lJ,o>KASBble KannM non8A81QT Ha ~aca,Q, nOA ymoM 

M npoHMKaiOT B Tp9111,MHbl B W'I)IKSTYpKe. 8 pe3yflb

T8T8 BOA& npOHMK&En" nOA UJTYK8:TYPKY, l.fTO npMBO· 

AMT K ee pa3pyWeHMIO npM npOM9p38HMM. 

KannM AO>KAR nOnSASIOT HB cpae&A M npOHMKBIOT 

a WTYKBTYPKY M KnSAKY. 1no co apeMeHeM npMao

AMT K MX pa3pyw9HMIO npM npOM9p38HMM. 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

27.3.4.3 KOMMSHTapHH K HHC/JpaiCpBCHbiM H306paJK8HHRM 

B 3TOM pas,D,ene np&~~BeAeHbl HecKonbKO TlllniiiLIHbiX IIIHcppaKpacHbiX &~~so6pa>KeHIIIIA, 

Hni110CTPIIIPYIOU4111X npo6neMbl Bl18r038UJ,IIITbl cpaCCJAOB npOMbiWI19HHbiX Ill >KMilbiX 

3A8HIIIM. 

Tep111orpa~M11ecKOe M306palKeHMe KoiiiMeHTapMii 

27.3.5 

27.3.5.1 

Henpa&MilbHM 38A811K8 M repM~H o0nMI.40B· 

101 K8M8HHO~ Kr18Jli(M B OKOHHOM npoeMe, 8 T810K8 

arcyrcrBMB rM.QpoM30nALUtM npM&enM K npoHMKHO

B8HHIO B118rH B K8B8ptty B CT8H8 H nOn8,0,8HHIO 88 

Bttyrpb nOM8~HMH. 

KamtnnApHM MHrp&LlMA BllBrH B rHnCOK8pTOHHbl8 

CT8HKM H 3nBM8HTbl BttyTpeHHBM OTA&ni<M H3-38 

HenpaambHo Bb16paHHbiX 3830poa "ymoHa npH 

yCTaHOBK8 BMHIIInOBOro C8MAMHr8 B >KMJlOM MHOro· 

KBapTMpHOM KOMmeKCe. 

BbiRBJleHMe CblpbiX MeeT (3): HacrMnbl M C5anKOHbl 

06UCMe csaaeHHR 

HecMOTPR Ha p8311111LIIIIA a H83Hal.leHIIIIII, KOHcrpy~~~~~~~~~~cnonb3yeMbiX Marep&~~anax, 

nOKpbiTIIIA -I'Ul01!48AOK, ABOpOB M T.n.- MCnbiTbiB810T Te :>Ke np06Jl9Mbl, CBA38HHbl9 

C CblpOCTbiO Ill npOT9LIK8MIII BOAbl, LITO Ill nnOCKM9 KpOBillll npOMbiWI19HHbiX COOPY>K9· 

HMIA.HenpaaMnbHaArKQpo&~~sonAUMA,HeKaLieCTBeHHaArepMerMsau&~~AIII30I1111PYIOLUero 
nOKpbiTMA 111 H9AOCTaTOLIHO acpcpeKTMBHaA AP9Ha>KHaA CMCTeMa MOryr CTaTb npMl.IMHOIA 

cepbesHoro noape>K,QeHIIIA H&XOAAUJ,IIIXCA HIII>Ke KOHCTPYKTIIIBHbiX 311eMeHTOB coopy

:>KeHMM. 

98 Publ. No. T5B9884 Rev. 8540- RUSSIAN (RU) -May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



27- 8Bfi.Q8HU8 B 18pMorpaC/JI1fto coopyJK&HUH 

DaJ"'KOHbl, HeCMOTpA Ha CBOM OTHOCMTenbHO He60ilbWMe p83Mepb1, Tpe6yiOT T8KOro 

)1(9 BHMM8HMA B OTHOW9HMM np09KTMpOB8HMA, Bbi60pa M8T9pM8110B M K81.19CTB8 M3rO

TOBI19HMA, KaK M n106b1e APYrMe KOHCTPYKTMBHble sneMeHTbl coop}'>KeHMit 5aJ"'KOHbl, 

KBK npaBMilO, MMeiOT KOHCOilbHYIO KOHCTPYKUMIO, 1108TOMY CblpOCTb, Bbl3biBa10waA 

K0pp03MIO no,QKOCOB M apMaTypbl )1(911e3009TOH8, MO)KeT CT8Tb cepbe3HOM npOOneMOM 

M npMB9CTM K B03HMKHOB9HMIO onaCHbiX CMry&UMM. 

27.3.5.2 KOMMSHTapHH K THnOBbiM CTfJOHT81lWIWM KOHCTpYKLUfiiM 

8 STOM p8.3Aene paCCM&TpMBaiOTCA H9CKOObKO TMI1Ml.IHbiX npMMepOB, CBA38HHbiX C 

npo6neMaMM BJ18ro3aWMTbl H8CTMI10B M 6aJ"'KOHOB. 

KoHc:tpyKTMBHbli '18pr8)K 
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KoMM8HTBpMi 

HenpaBMnbHaA repMeTM38LUtA crbiKOB noKpbiTMA 

H M8MC5p&Hbl C BO,U.OCTOKOM, npMBOll,RIU&fl K B03-

HMKHOBeHMIO nporeqeK BO BpeMA tlO>KJlA. 

()rcyrcraMe rMApoM30nfiLUtM B np111MbiK8HMM nQKpbl· 

TMA K creHe npMBO,I:lMT K npoHMKHOB8HMIO AQ>I(I:le

BOH BOtlbl B 68TOH M MaTepMan rennOM3onfii.UtM. 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

100 

KoMM8H18PMM 

Bo,o,a, npOHMIQUSII B 69TOH M3-38 HenpasMnbHOro 

Bbl6opa p83M9pOB OTnMBa, npMB8118 K pa3pyw& 

HMIO C58TOH8 M K0ppo3MM 8pM8typbl. 

OnACHOCTb HECliACTI-~OrO CJlYliAAI 

BoAS npOHMKI18 B WTYKillYPKY M H8XOARII.WIOCA 

nOA HeM Kna.QKY B Mecre KpenneHMA nop~HA K 

CT8H8. 

OnACHOCTb HECliACTI-~Oro CJlYliAAI 
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27- 8Bfi.Q8HU8 B 18pMorpaC/JI1fto coopyJK&HUH 

27.3.5.3 KOMMSHTapHH K HHC/JpaiCpBCHbiM H306paJK8HHRM 

B 3TOM pas,D,ene np&~~BeAeHbl HecKonbKO TlllniiiLIHbiX IIIHcppaKJ)acHbiX &~~so6pa>KeHIIIIA, 

Hni110CTPIIIPYIOU4111X npo6neMbl a.naro38U4KTbl H8CTIIII10B Ill 6anKOHOB. 

TepMorpaCI»M'I&CKoe M306puteHM8 KoMM8H18PMM 

HenpaBMnbHO BblnonHeHHM rM,Qpo~nRI.l.MR 

CTbiKOB MB>KaY 6anKOHOM M CTeHOM M OTCyTCTBM8 

JlpeHa>KHOM CMCf8Mbl no nepMMetpy npMBenM K 

npOHMKHOB8HMIO Bn8rM B HecylllMB KOHCTpy!(LlMM 

Jl8P8BfiHHOro KapKaCa npOXOJlHOrO 6anKOH8 

M8HC8PAH0rD 3TbC8. 

0rcyrcTBIII8 KOMn03MTHOM JlpeHa>KHOM mOCKOCTM 

lllnM ,Jlp&Ha>KHOro cnOFI Ha,Jl nepeKpbmt8M nQA38M

HOM 8BTOCTORHKM npMBenO K CKOnneHMIO BO.Q,bl 

M8>K,Qy 6eJOHHbiM nepeKpb1TM8M Ill nOKPbiTM8M 

nnolUaQKIII. 

27.3.6 BbiRBJleHMe CblpbiX MeeT (4): P83pb1Bbl 

BOAOnpOBOAHO-K8H&nM38U.IIIOHHOM CMCTeMbl Ill ynNKM 

27.3.6.1 06UCHe cse,qeHHR 

YreLIKIII nplll p83pbiB8X BOAOnpOBOAH0-K8H&nM38U.MOHHOiil CMCTeMbl L18CTO npMBOART 

K cepb93HbiM noape>K.QeHIIIRM CTPOIIIT911bHbiX KOHCTPYKU.IIIM. He6onbw&~~e YT&LIKIII 

TPYAHO o6Hapy>KMTb, HO npM AnMTenbHOM BOOAeliiCTBIIIM - a reLieHMe MHOrMX ner

Hecyt14Me CTeHbl M cllYHA&MeHTbl MOryr npMIATM B T8Koe COCTORHMe, KOrA& COOpy>K9HM9 

y>K9 H9 nOA119>KIIIT BOCCT8HOBI19HIIIIO. 

IIICnOnb30B8HM9 TepMOrp&cpiiiLieCKOM C'beMKM 3A8HIIIR npM nepBOM nOAOSpeHIIIM H8 

p83pb1Bbl M T9LIIII B BOAOnpOBOAHO-K8H&nM38U.MOHHOiil CIIICTeMe nOSBOilfleT BO MHOrMX 

cnyLiaRX sHaLIMTenbHO coKpaTIIITb pacXOAbl Ha Marep&~~anbl M TPYA038TpaTbl. 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

27.3.6.2 KOMMSHTapHH K HHC/JpaiCpBCHbiM H306paJK8HHRM 

8 3TOM p83P,ene npiiiB9A9Hbl H9CKOObKO Tlllniii4HbiX IIIHcppaKJ)&CHbiX IIIS06pa>KeHIIIM 

MeCT p83pbiBOB Ill Yf949K B BOAOnpOBOAHO-KaHanlll38l-'IIIOHHOM CIIICTeMe. 

TepMorpaCI»M'I&CKoe M306puteHM8 

102 

KoMM8H18PMM 

PacnpocrpaH&HMe Cblpocmt BAOnb cranbHbiX 6a

noK B nOTOnO~HOM nep&lq)biTMH ~8CTHOro lJ,OM8 B 

peaynbT&Te npopbiBB soaonpoBOtlHOM nHHMM. 

Bo.o.a M3 Mecra yre~KM pacnpocrpaHMnacb ASilb

we, ~eM npunonaran peMOHTHbiM noapfU!"'MK, 

BblnonHRR BCKpbiTM8 nOiq)biTMM M ycr&HOBKY ocy

WHT811eM. 
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TepMorpaCI»M'I&CKOe M306put&HM8 
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27- 8Bfi.Q8HU8 B 18pMorpaC/JI1fto coopyJK&HUH 

KoMM8H18PMM 

Ha MH~paKpaaiOM M306pa>KeHMM STOro Tpex3TB)K

HOro MHOrOKBapJMpHOro AOM8, OT,I:l8118HHOro BM

HMnOBbiM C8MAMHrOM, '18TKO BMAH8 C8pb83H8fl 

yre'IK8 BHyrpM CTeHbl M3 CTMpanbHOM MBWMHbl, 

YCT8HOBn9HHOM Ha Tp8Tb9M 8Ta>Ke. 

npo~K8, B03HMKW8fl M3-38 Henp&BMnbHOM rep

MeTMSBUMM CTbiKa MeliC.O.Y CTOKOM B nony M KBCPenb
HOM nnMTKOM. 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

27.3.7 

27.3.7.1 

IAHqJM11bTp8U,MR B03Jl,yxa 

0t5ILCHe CBe,QeHHR 

BerpoeaA Harpy3Ka Ha 3AaHHe, pa3I1H4He Hap}')KHOH reMneparypbl VI reMneparypbl 

BHyrpM 3,D,8HMA, a TaK>Ke MCn011b30B8HMe B 0011bWMHCTBe 3,D,8HMH CVICTeM BbiTA.>KHOH 

B9HTM11AL..I,VIM npMBO,D,RT K B03HMKHOB9HVIIO OTpMLJ,aT911bHOrO nepenaAa, ,D,8Bn9HVIR Be-

11M4MHOH 2-5 na. EcnH M3-3a .o.ecpeKToB rennoM3011AU.MM HnH ynnorHeHMH 3AaHMR 

3TOT 0TpVILJ,aT911bHbiH nepena,D, ,D,8B119HVIR npHBO,D,VIT K npOHVIKHOB9HMIO B 3,D,8HVI9 X0-

110,D,HOrO H8p}')KHOrO B03,D,yxa, B03HVIK89T 3cpcpeKT, Ha3biB89MbiH HHcjJHflbTpBU,HeH 

B03tf.YX8. ~HcpV111bTpaU,HR B03,D,yxa H8VIOOJ1ee BepOATHa B WBax M CTbiKax CTpOVIT911bHbiX 

KOHCTPYKU,VIH. 

8 CBA3VI C TeM, '-ITO MHQJVIllbTpaU,HA C03,D,89T npMTOK X0110,D,HOrO B03,D,yxa, HanpHMep 

B noMeW,eHMe, 3TO MO.>KeT npMBeCTM K cyw,eCTBeHHOMY yxy,D,W9HVIIO MVIKpOKnMMaTa 

B 3TOM noMeW,eHMM. IltO,D,M, HaxO,D,AW,MeCR B noMeW,eHMM, KaK npaBM110, 38M94810T 

ABVI.>K9HVI9 B03,D,yxa }')1<9 npH CKOpOCTRX OT 0,15 M/C, XOTR T8KM9 Cna6bl9 nOTOKM 

eo3,0,yxa c rpy.o.oM ooHap}')KMBatOrcA craH.o.aprHbiMM H3MepHrenbHbiMH npH6opaMH. 

Ha VIHcppaKpaCHOM Vl306pa.>K9HVIVI VIHcpMllbTpaU,HIO B03,oyxa MO.>KHO OOH8p}')KV1Tb no 

xapaKTepHbiM 11Y48M, VICXO,D,RW,MM 1113 T04KVI BbiXO,D,a B03,D,yxa B CTpOMT911bHOH KOH

crpyKU,VIM- HanpHMep, 1113-38 nnHHryca. KpoMe TOrO, BM,D,MMaA TeMneparypa B 30Hax 

MHcpMllbTpaU,HM B03,D,yxa 00bi4HO HM.>Ke, 49M B 30Hax, MM910W,VIX npOCTO Hey,D,OB11e

TBOpVIT911bHYIO Ten110M3011RL.I,MIO. 3ro CBA38HO C OX11a.>K,D,810W,MM 3cpcpeKTOM B03,D,yW

HOrO nOTOKa. 
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27- 8Bfi.Q8HU8 B 18pMorpaC/JI1fto coopyJK&HUH 

27.3.7.2 KOMMSHTapHH K THnOB&IM CTfJOHT81l&HWM KOHCTpYKLUfiiM 

B 3TOM pa:JAene np~ae.QeHbl TMn~l.IHble np~Mepbl311eMeHTOB crpo~renbHbiX KOHcrpyK

'-'H~, B KOTOpbiX MO>KeT Ha61110A8TbCA VIHcp~llbTpa'-""A B03,Qyxa. 

,....,.-.; r-- I~ r--

0 
~ "-r<:'- a l ~b ~, II '--
,-----

d lb 

....._____.. '-
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KoMM8HT8PMM 

Hey,QOBn8TBOpMT811bHaR T8MOM3onHI.l,Mfl B KapHM38 

KMpniii4HOroAOM811HB HBilpa&HilbHO ycr8H08118H· 

HbiX CTeiCilOBOnOKHMCT'biX M30nMpyiOIUMX MBTOB. 

HHCI>MnbTpa~A aos.o.yxa a noMemeHIIIe npoMcxo

AMT 1113-nOA KapHM38. 

Han111~111e ~eii a rennoM30nR~III 4epAB4HOro 

nepeKpbiTIIIA 1113-38 HenpaslllnbHOM YCTBHOBKM 

11130nR~OHHbiX MaTOB 1113 CT&KJ'10BOOOKH8. 

HHCI>IIInbTpa~H B03,Q,yX8 a noM&Ill8HIIIB npoiiiCXO

AMT 1113-nOA K8pHM38. 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

KoMM8H18PMM 

HH4JHnbrpaLGtA B03Ayxa a 6eroHHOM nonynpoxOA

HOM T8XHM"18CKOM nQ,QJJonbe M3~8 TP811U1H B KMp
nM"'HOM 4J&C8Ae 3,Q&HMH. 

HH4JMnbTpaUMA BOs.o.yx& B nOM811.l8HH8 npoMCXO

AMT H3-nOA nnMHTYC&. 

27.3.7.3 KOMMSHTapHH K HHcfJpaiCpaCHI.JIM H306paJK8HHRM 

8 STOM pas,Qene npMB9A9Hbl TMnM~Hbl9 MHQlpaKpaCHbl9 M30t5pa>K9HMA 8119M9HTOB 

CTpOMTenbHbiX KOHCTpYKUMM, B KOTOpbiX Hat51110D.BeTCA MHQlMilbTpaUMA aoaayxa. 

Tep1110rpa4JM'I8CK08 M306palK8HM8 

106 

KoMM8H18pMM 

HH4JMnbTp8UMA B03,Qyxa M3-nO.Q nnMtnyea. 06pa

TMT8 BHMM8HM8 H8X8p&KTepHbiH pHtyHOK M3nY'-!8-

HMA. 

HH4JMnbTp8UMA B03,Qyxa M3-nO.Q nnMtnyea. 06pa

TMT8 BHMM8HM8 H8 X8p&KTepHb1M pHtyHOK M3nY'-!8· 

HMA. 

06naCTb 6enoro I.UiEml B neBOM "'SCTM M306pa>Ke

HMA- P8l!M8TOp OTOnneHHR. 
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27- 8Bfi.Q8HU8 B 18pMorpaC/JI1fto coopyJK&HUH 

TepMorpaCI»M'I&CKOe M306put&HM8 KoMM8H18PMM 

HH~MnbTp8LUtA B03,Qyx& M3-nO.Q nnMtnyea. 06pa
TMT8 BHMM8HM8 H8xap8KT8pHbiM pMtyHOK M3Jl~e
HMfl. 

27.3.8 

27.3.8.1 

Ae<IM!K'Ibl TennoM3onRU.MM 

06WHe cse.aeHHII 

HeyAOBflemBOpMT&nbHaR TennOM30flA~A H9 BC9rAa npMBOAMT K MHqpMnbTpa~MM 

B03.Qyxa. npM HenpaBMflbHOM YCTaHOBKe M30flMPYIOlUMX M8TOB B CTpOMTenbHbiX 

KOHcrpyK~MAx oC5pasyiOTCA B03AYWHble KapM&Hbl. nocKOnbKY TennonpoBOAHOCTb 

TaKMX K8pM8HOB OTflMli88TCA OT TennonpOBOAHOCTM 30H, B KOTOpbiX M30flMPYIOW.Me 

M8Tbl YCT8HOBn9Hbl npaBMflbHO, B03D.YWHbl9 KapM8Hbl MOryT 6b1Tb 06H8PY>K9Hbl B 

X0A8 T8pMOrpacpMli8CKOrQ OC5Cne.QOB8HMA 3,Q8HMA. 

npaKTMKa nOKasbiB89T, 4TO 30Hbl C H9YAOBn9TBOpMT9flbHOM TennOM30flA~M9M 

06bll.IHO MM810T 6onee BbiCOKYIO TeMneparypy, li8M 30Hbl, B KOTOpbiX Ha6niOA8eTCA 

TOflbKO MHcpMflbTp8~MA BQ3Ayxa. 

npM BblnOflH9HMM T9pMorpaqpMli9CKOro o6cne,QOB8HMA 3,QaHMM C ~&nbiO BbiABfl9HMA 

.QecpeKTOB T8MOM30flALU4M cne.QyeT Y4MlbiB8Tb, 4TO H8KOTOpb18 3fl8M8HTbl CTpOMT8flb

HbiX KOHCTPYK1-'MM Ha MHqppaKpaCHOM M3oC5pa>KeHMM MOryr BblrnAAeTb K&K 30Hbl c 

H9YAOBfl9TBOpMT&nbHOM TennOM30flA~9M, B TOM l.IMCne: 

• AepeBAHHble C5anKM, CTOMKM, crponMna, C5pycbA 

• CranbHble pMreflM M 6anKM 

• BoAonpoBOAHble rpy6bl BHYTPM creH, noronKoB, nonoB 

• SneKTpMl.lecKSA pasBOAKa BHyrPM creH, nOTonKoB, nonoa- HanpMMep, Ka6enbHble 

>Kenoe5a, Tpye5Hble KaC5enenpOBOAbl Mr. n. 

• EieroHHble KonoHHbl BHYTPM AepeBAHHbiX KapKaCHbiX creH 

• BeHTMnA~MOHHble K&Hanbl M B03AVXOBOAbl 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

27.3.8.2 KOMMSHTapHH K THnOB&IM CTfJOHT81l&HWM KOHCTpYKLUfiiM 

B 3TOM pa:JAene np~ae.QeHbl TMn~l.IHble np~Mepbl311eMeHroa crpo~renbHbiX KOHcrpyK
'-'~~ c AecpeKTaM~ renno~aonRIJ,III~. 
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KoMM8H18PMM 

HeyAOaneTaopMT&nbHaR rennoMsonALUtA (M MH

~MilbTPBLUtA B03,Q,yX8) M3.S8 H&np&BMilbHOM yCTa

HOBKM IASOnMpylOIUMX MaTOB BOKPYJ' 3neiCI'piA48CKO

ro aao,o,a. 

Ha MH~paKpaCHOM IA306pa>K8HIAM ,u,e4J&ICI'bl M3Q

flALUtM T8KOrD TMna BblmflaAT K8KT8MHbl8 00n8CTH. 

HeyAQaneraopMT811bH8R rennOM30nRLUtH ~~~~ 

Henp&BMilbHOM ycT8HOBKM M30flMpyiOILI.MX MBTOB 

BOKPYJ"6&nKM 48p.Qai.IHOro nepei<pbrrMA. XanOAHbiM 

B03.o.yx MH~MnbrpMpy8T B CJP08HM8 M OX118>K,0,88T 

nOTonoLIHOe nepeiCpbiTMe MSHYJpM. 

Ha MH~paKpaCHOM IA306pa>K8HIAM ,u,e4leiCI'bl MSQ

flAI.UtM TaKOro TMna BblmflaAT K8KTeMHbl8 00n8CTIA. 
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27- BseaeHue s 18pMorpaC/JI1fto coopyJKeHuif 

KoMM8H18PMM 

HeyAOaneraopKT&nbHaA rennoM3DnfiLUtA M3-38 

Henp8BMilbHOM ycr&HOBKM M3011Mpyt0UUtX MSTOB, 

npMBeAUJeM KOC5pa30B8HMIO BOO,O,yWHbiXK&pM8HOB 

C HSpy>KHOM CTOpoHbl HSKnOHHOro noronoqHoro 

nepeKpbiTMfl. 

Ha MH4JpaKpaCHOM M306pa>K8HMM ,D,84J&KTbl M3D

nALUtM TSKOro TMnS BblmAAAT KSKTeMHble o6nSCTIII. 

27.3.8.3 KOMMeHrapHH K HHc#JpaiCpaCHI:JM H306paJKeHHRM 

8 3TOM p83Aene npMBeAeHbl HeCKOObKO TMnM~HbiX MHcpp8Kp8CHbiX M30Cip8)KeHMM 

AecpeKTOB TennoMsonRLJ.MM. 

TepMorpaCI»M'I&CKOe M306poc8HM8 
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KoMM8H18PMM 

,D,e4JeKTbl TennoMsonALUtM a Me>KSTS>KHbiX nepe

KPbiTMAX. npMqMHoM HeyAQaneraopMTenbHOM 

Tem011130Jlfi1.4MM MO>K8T C5b1Tb OTCyTCTBM8 lllnM H&

np&BMilbHaA ycraHOBKS MSDnMPYIOII.lMX Maroa 

(B03,D,YWHbl9 KapMaHbl). 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

TepMorpaCI»M'I&CKOe M306put&HM8 

110 

KoMM8H18PMM 

HenpaBHnbHoe ycrattoaneHHble cremoaonoKHM

CTble M3DnMPYJOILU48 M8Tbl B no,QBeCHOM nOTOnKe. 

,D,e~SKTbl TennOM3DnAI.l,MM B MB>KSTa>KHbiX nepe

lq)biTMAX. npM~MHOH H8YAOBn8TBOpMT8nbHOH 

Tem01113011AI.l,MM MO>Ke'T C5b1Tb OTCyTCTBMe lllnM He

np&BHilbHSA ycraHoBKa MsonMPYIOILU4X Maroa 

(B03.Q.YWHbl8 KapMaHbl). 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

27.4 TeopeTHli9CKHe OCHOBbl CTpOHT9flbHOH HBYKH 

27.4.1 06wHe cae.o.eHHA 

B coepeMeHHbiX YCilOBHAX cyw.ecreeHHO eoapocnH rpe6oeaHHA K 3Heproc6eperai0-

W.HM xapaKTepHCTHKaM COOp}')K9HHH . .QOCTH>KeHHR B 06naCTH 3Heproc6eperaiOW,HX 

TeXHOnOrHH HapRAY C rpe6oeaHHeM nOAAep>K.aHHA KOMcpOpTHOrO MHKpOKilHMara B 

nOMeW,eHHRX npHBenH K cyw,eCTBeHHOMy nOBbiWeHHIO BHHMaHHA, KOTOpOe y.n.enAeTCR 

o6ecneli9HHIO TennOH30nA~HH H repMeTHliHOCTH 3AaHHH, a TaK>Ke 3QJQJeKTHBHOCTH 

CHCTeM OTOnneHHA H B9HTHnA~HH . 

.QeciJeKTbl H30nA~HH H HapyweHHe repMeTHliHOCTH B COOp}')KeHHAXC BbiCOKOH CTene

HbiO 3THX nOKa38TeneH MO>KeT npHBeCTH K3HaliHTenbHbiM norepAM 3HeprMH . .QecpeKTbl 

rennOH30nR~HH H HapyweHHe repMeTHliHOCTH B 3AaHHH B9AYT He TOnbKO K pocry 

paCXO,lJ,OB Ha OTOnneHHe H CO,D,ep)KaHHe COOp}')KeHHA, HO H K yxy.n.weHHIO BHyrpeH

Hero MHKPOKilHMara e noMew,eHHRX. 

Ka1.1ecreo rennoHaonA~HH 3AaHHA 1.1acro onpe.n.enAercA B repMHHax rennoeoro co

nporHeneHHA HnH Koscp¢H~HeHra rennoeoro nponycKaHHA (eenHliHHa U), ycraHae

nHeaeMbiX AnA paanHliHbiX 1.1acreH aAaHHA. O.n.HaKo aaAeneHHble aHalleHHA rennoeoro 

conporHeneHHA TPYAHO Hcnonb3oBaTb B Kallecree Mepbl cpaKTHlleCKHX norepb 

3HeprHH e 3AaHHH. Yrei.IKH eoa.n.yxa H3 HerepMeTHliHbiX H nnoxo H30nHpoeaHHbiX 

WBOB H CTbiKOB l.laCTO npHBO,lJ,RT K cyw,eCTBeHHbiM OTKilOHeHHRM OT paCI.IeTHbiX H 

Q>aKTHlleCKH nOnYlleHHbiX 3HalleHHH. 

npoeepKa COOTBeTCTBHA CBOHCTB pa3nHliHbiX MarepHanOB H 3neMeHTOB CTpOHTenbHbiX 

KOHCTPYK~HH aaAeneHHbiM xapaKTepHCTHKaM ocyw.ecrenAercA B xQAe na6oparopHbiX 

HCnbiTaHHH. ,llnATOrO liT06bl y69AHTbCA B TOM, liTO npoeKTHble napaMeTpbl TennOH30-

nA~HH H repMeTHliHOCTH Q>aKTHlleCKH AOCTHrHYfbl, He06XOAHMO npOBOAHTb npOB9PKY 

H 06CI1e,D,OBaHHe COOp}')KeHHH nOCile 3aeepweHHR HX CTpOHTenbCTBa. 

B o6nacrH npoeKTHpoeaHHA 3AaHHH H coop}')KeHHH repMorpaQ>HA Hcnonb3yercA 

AnA HCCile,lJ,OBaHHA TeMneparypHbiX BapHa~HH Ha noeepXHOCTAX CTpOHTenbHbiX 

KOHCTPYK~HH. BapHa~HH rennoeoro conporHeneHHA crpoHrenbHbiX KOHCTPYK~HH 

npH HeKOTOpbiX ycnOBHAX MOryr npOABHTbCA B BH,D,e TeMneparypHbiX eapHa~HH Ha 

noeepxHOCTAX 3THX KOHCTPYK~HH. YTeliKH xono.n.Horo (HnH rennoro) B03Ayxa raK>Ke 

BnHAIOT Ha H3M9H9HHA noeepXHOCTHOH TeMneparypbl. S"ro n03BOnAeT noKanH30BaTb 

H HCCile,lJ,OBaTb ,D,eQJeKTbl rennOH30nR~HH, rennOBble MOCTHKH H TOI.IKH yrei.IKH B03Ayxa 

e Hap}')KHbiX KOHCTPYKTHBHbiX sneMeHrax 3AaHHR. 

TepMorpaQ>HA caMa no ce6e He noaeonAer KOnHllecreeHHO onpe.n.enATb rennoeoe 

conporHeneHHe HnH repMeTHliHOCTb KOHCTPYK~HH. TaM, r.n.e sro Heo6xOAHMO, Cile

.n.yer HCnOnb30BaTb ,D,pyrHe MeTO,lJ,bl H3MepeHHA. TepMOrpacpHli9CKHH aHanH3 COOpy

>KeHHH eoaMO)KeH npH co6n10.n.eHHH onpeAeneHHbiX YCilOBHH, KacaiOW.HXCA reMnepa

rypHoro pe>KHMa H .n.aeneHHA BHYTPH H cHap}')KH aAaHHA. 

Publ. No. T559664 Rev. 8540 - RUSSIAN (RU) - May 25, 2011 111 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

npH H3MeHeHHH nt060rO H3 3THX napaMeTp08 CTeneHb ,lJ,9T8flH3aU,HH, KOHTpaCTHOCTb 

H cpOpMa 06naCTeH HHcppaKpaCHOrO H306pa>K9HHA MO>K9T 8apbHp08aTb ,llOCTaTOI.IHO 

pe3KO. no3TOMy HCI.Iepnbl8aiO~HH aH8flH3 H HHTepnpeTaU,HR T9pMOrpacpH49CKHX 

Hao6pa>t<eHHH Tpe6y10r rny6oKoro aHaHHA C80HCT8 MarepHan08 H KOHCTpyKu,HH, 

KJlHMaTH49CKHX 3cpcpeKT08 H HaH6onee C08p9M9HHbiX M9TO,llHK H3M9p9HHA. AnA 

npa8HilbHOH OU9HKH pe3yilbTaT08 H3MepeHHH nepcoHan, 8blnOI1HAIO~HH H3M9p9HHA, 

,lJ,Oil>K9H COOT89TCT808aTb onpe,AeneHHbiM Tpe608aHHRM 8 OTHOW9HHH KBanHcpHKaU,HH 

H OnbiTa, KOTOpble ,lJ,Oil>KHbl 6b1Tb nO.QT89p>K,D,9Hbl, HanpHMep nyreM IlHU,9H3Hp08aHHR 

HaUHOHSflbHbiM HllH perHOHSflbHbiM opraHOM CTaH.QapTH3aUHH. 

27.4.2 PeaynbT8Tbl BbmOnHeHHA HCnbiT8HHH 111 npoaepoK 

Tpy.o.Ho npe.o.cKaaaTb aapaHee, HaCKOilbKO xopowo 6y.llyr pa6oTaTb TennoHaonAUHR 

H ynnoTHeHHA 8 nocrpoeHHOM a.o.aHHH. Cy~ecr8eHHOe 803.QeHCT8He Ha KOHei.IHbiH 

pe3yilbTaT MOryT OKa3aTb MHOrHe cpaKTOpbl, 8IlHAIO~He Ha MOHTa>K pa311H4HbiX KOM

nOH9HT08 H crpoHTeilbHbiX aneMeHT08. Henb3R aapaHee pacci.IHTaTb 803.QeHCT8He 

TaKHX cpaKTOp08, KaK ycn08HR TpaHCnOpTHp08KH, norpy3KH-paarpy3KH, XpaHeHHA 

MaTepHanOB H OpraHH3aUHH pa60T Ha CTpOHT91lbHOH nnO~Ke. npoeepKa H o6cne

,llOBaHH9 COOpy>t<9HHH nocne 3aB9pW9HHA HX CTpOHT9IlbCTBa ,llOil>KHbl nO,llTB9p,llHTb 

cpaKTH49CK09 ,llOCTH>K9HH9 npoeKTHbiX napaMeTpOB. 

npHM9H9HHe COBp9M9HHbiX T9XHOI10rHH T9nilOH3011RL..I,HH npH89IlO K CHH>K9HHIO T90-

peTH49CKHX 3Ha49HHH KOilH49CTBa TennOTbl, Tpe6yeMoro ,lJ,IlA OTOnneHHA 3,lJ,aHHH. C 

,D,pyroH CTOpOHbl, 3TO 03Ha4aeT, '-ITO OTHOCHT9IlbHO H960IlbWH9 .QecpeKTbl, 9CI1H OHH 

HaxO.QATCR 8 KJ110498biX TOI.IKax, HanpHMep HerepMeTHI.IHble CTbiKH HllH Henpa8HllbHO 

ycraHOBI19HHaA TennOH3011AUHA, MOryT HM9Tb Cy~eCTB9HHbl9 nOCI19,llCTBHA KaK C 

TOI.IKH 3p9HHA nepepaCXO,Qa renna, TaK H C TOI.IKH 3p9HHR KOMcpOpTHOCTH MHKpOKilH

MaTa. npoeep04Hbl9 HCnbiTaHHA, HanpHMep C HCnOilb30BaHH9M TepMorpacpHH, 

nO,llTBep,D,HllH CBOIO L..I,9HHOCTb KaK ,lJ,IlA npoeKTHp08~HKOB, CTpOHT9IlbHbiX no,llpA,lli.IH

KOB H 3aCTpOH~HKOB, TaK H ,lJ,IlA MeHe.Q>KepOB H9,llBH>KHMOrO HMy~eCT8a H nOilb30Ba

TeneH. 

• AnA npoeKTHpOB~HKa 8a>KHO nOI1Y4HTb ,QaHHble 0 cpyHKUHOHHp08aHHH paamti.IHbiX 

THno8 KOHcrpyKUHH, 4T06bl Y4eCTb npH HX paapa6oTKe KaK TexHonorHI.IeCKHe, TaK 

H cpyHKUHOH8flbHbl9 Tpe60BaHHA. npoeKTHpOB~HK TaK>K.e ,ll0Il>K9H HM9Tb ,QaHHbl9 

0 TOM, KaK pa60TaiOT pa311H4Hbl9 MaTepHSflbl H HX KOM6HHaU,HH B peanbHbiX 

ycnOBHAX. t).OCTH>K9HHe Tpe6yeMbiX ueneH 8 3TOH o6naCTH MO>KHO o6ecnei.IHTb C 

nOMO~biO 3cpcpeKTHBHbiX M9TO,lJ,HK HCnbiTaHHH H npoeepOK, a TaK>Ke peanH3aU,HH 

npHHU,Hn08 o6paTHOH C8A3H C HCnOI1b30BaHHeM npaKTH49CKHX .QaHHbiX. 

• CrpoHrenbHbiH no.QpA.QI.IHK aaHHTepecoeaH B npoee.QeHHH KaK MO>KHO 6onbwero 

KOI1H49CTBa HCnbiTaHHH H 06CI19,llOBaHHH, n03BOilAIO~HX y6e.QHTbCR B TOM, '-ITO 

KOHCTPYKLJ,HH 8blnonHRIOT aano>KeHHble cpyHKU,HH, COOT8eTCT8YIO~He .QeHCT8YIO~HM 

Tpe608aHHRM HOpMaTHBHbiX .QOKYM9HT08 H KOHTpaKTHbiX 06A3aT9IlbCTB. no,D,pA,D,-

4HKY He06XO,lJ,HMO yaHaTb Ha CaMbiX paHHHX 3Tanax CTpOHT91lbCT8a 0 I1106biX H3Me-

112 Publ. No. T559664 Rev. a540 - RUSSIAN (RU) - May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

H9HIIIAX, KOTOpb19 MOryT norpeOOBaTbCA AflA IIICKrli0~9HIIIA CVICT9MaTIII~9CKVIXAecpeK

TOB. no3TOMY nplll peai1VI3aLJ,IIIVI npoeKTOB MaCCOBO~ 3aCTpO~KIII npoeepKVI ,lJ,On:>KHbl 

ObiTb BblnonHeHbl cpaay nocne aaeepweHIIIA pa6or Ha nepBbiX KBapr111pax. AHano

rVI~Hble npoeepKVI AOn>KHbl BblnOnHATbCA e re~eHVIe ecero crpoVIrenbcrea. Sro 

n03BOJliiiT VICKniO~IIITb CVICT9MaTVI~eCKVIe ,D,ecpeKTbl VIIII30e>KaTb ,D,OnOllHVITellbHbiX 

aarpaT VI npo6neM B OYAYW.9M. TaKIIIe npoeepKVI BblrO,lJ,Hbl KaK np01113BO,lJ,VIT911AM, 

raK VI nonb3oearenAM. 

• ,llnA 3aCTpO~W,VIKOB VI MeHe,ll,>KepOB Ba>KHO npoeepVITb 3,lJ,aHIIIA C TO~KVI apeHIIIA 

3KOHOMIIIIII TennOBO~ 3HeprVIVI, 3aTpaT Ha CO,D,ep>KaHVIe (nOBpe>K,ll,eHVIA OT CblpOCTVI 

VlllVI VIHQJVInbrpau,HVI enarVI) VI YA06crea AllA o6VIrarene~ (HanpVIMep xonOAHble 

noeepXHOCTIII VI CKB03HAKIII B >KVIJlbiX nOM9W,9HIIIAX). 

• ,llnA nOllb30BaTellA Ba>KHO, ~TOObl rOTOBbl~ npOAYKT OTB9~ai13aAB119HHbiM xapaK

repVICTVIKaM B OTHOW9HIIIVI rennOVI3011ALJ,IIIIIIIII repM9TIII~HOCTV13,lJ,aHVIA. ,llnA ~aCTHOrO 

JlVILJ,a npVIOOpeTeHVIe AOMa CBA3aHO C npVIHATIIIeM 3Ha~VITellbHbiX cpVIHaHCOBbiX 

o6AaarenbCTB, nosroMy noK}'narenb xo~er ObiTb yeepeH, ~ro BbiAB119HHble crpolll

renbHble A9QJ9KTbl He CTaHyr npiii~IIIHO~ C9pb93HbiX QJVIHaHCOBbiX nocne,D,CTBVI~ 

VlllVI rVIrVI9HIII~9CKVIX npOOJleM. 

BniiiAHVIe IIICnbiTaHVI~ VI npoeepKIII rennOVI30llALJ,VIVI VI repMeTIII~HOCTV13,lJ,aHVI~ ~aCTVI~Ho 

Jle>KVIT B QJV13VIOJlOrVI~9CKO~ OOJlaCTIII VI ~aCTIII~HO- B QJVIHaHCOBO~. 

CI>V13VI0110rVI~9CKOe BOCnpVIATIII9 MVIKpOKniiiMaTa B nOMeW,eHVIIII 0~9Hb CyOb9KTVIBHO VI 

aaeVICVIT or rennoeoro 6anaHca rena KOHKperHoro ~enoeeKa VI roro, KaK OH eocnpiii

HVIMaer oKpY>KaiOW.YIO reMneparypy. Ow,yw,eHHe MVIKPOKllVIMara aaBIIICVIT KaK or 

reMneparypbl B03Ayxa e noMew,eHVIVI, raK VI or reMneparypbl oKpY>K.aiOW.VIX noeepx

Hocre~. KpoMe TOrO, onpe,D,eneHHYIO pOllb VlrpaiOT CKOpOCTb ABVI>K9HIIIA B03Ayxa B 

nOMeW,eHVIIIIIII CO,D,ep>KaHIIIe BnarVI B B03,lJ,yxe. CKB03HAK C03,D,aer cpiii3VI0110rVI~9CKOe 

ow,yw,eHVIe MeCTHOrO OXJla>K,lJ,eHVIA noeepXHOCTVI rena B C119AYIOW.IIIX cny~aAX: 

• ~pe3MepHaA U,VIpK}'llALJ,VIA B03,lJ,yxa B >KIIIllbiX noMeW,eHVIAX np111 HOpMailbHO~ TeMne

parype B03Ayxa; 

• HOpMailbHaA U,lllpK}'llALJ,IIIA B03Ayxa B >KIIIllbiX nOM9W,9HVIAX np111 nOHVI>K9HHO~ TeMne-

parype B03Ayxa; 

• cyw,ecreeHHbl~ rennoo6MeH c xonOAHO~ noeepxHOCTbiO aa c~er Vlany~eHVIA. 

Tpy,D,HO OU,eHIIITb KOJlVI~9CTB9HHbl~ 3cpcpeKT VICnbiTaHVIA VI npoeepKIII TenJlOIII3011AU,VIVI 

3,lJ,aH VIA . 

i'ICC119,lJ,OBaHVIA nOKa3biBaiOT, ~TO ,D,ecpeKTbl TenJlOBO~ VI3011AU,VIIII VI ynllOTH9HVI~ B 

3,lJ,aHVIIII MOryT npVIB9CTVI K YB911VI~9HVIIO TennOBbiX norepb Ha 20-30% OTHOCVIT9JlbHO 

O>KVI,D,aeMbiX 3Ha~eHIII~. KoHrponb norpe6neHVIA 3HepriiiVI AO VI nocne ycrpaHeHVIA 

BbiAB119HHbiX ,D,ecpeKTOB B cpaBHVIT91lbHO OOWIIIpHbiX KOMnneKcax IIIH,lJ,VIBVIAYailbHO~ 

3aCTpO~KIII VI MaCCVIBax MHOrOKBapTVIpHbiX AOMOB nO,lJ,TBep>K,ll,aeT 3TVI peayllbTaTbl. 

npVIBe,lJ,eHHble U,VIcppbl, B03MO>KHO, Hellb3A npVIMeHVITb KO BCeM COOpY>KeHIIIA BOOOW,e, 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

nocKonbKY LIIMetaw,L~~IitcR MaccLIIB AaHHbiX TPYAHO Ha3BaTb 3HaliL~~TenbHbiM no cpaeHe

HHIO C 06W,HM KOnHli9CTBOM 3A8HH&it. TeM He M9Hee, no C8MbiM OCTOpQ)KHbiM 0U9HKaM, 

3cpcp9KTLIIBH09 HCnbiT8HH9 H npoeept<a TennOH30nAUHH H ynnOTH9HH&it 3A8HHA MOryT 

o6ecneliHTb CHLII>KeHL~~e 3HepronoTpe6neHLIIA npH6nL~~3HTenbHO Ha 10%. 

KpoMe TOrO, HCcneAOB8HHA nOK83biB810T, liTO npHliHHO&it nOBbiWeHHOrO 3Heprono

Tpe6neHHA, CBA38HHOrO C AecpeKTaMLI! TennOLII30nAUHH H ynnOTH9HH&it 3A8HLIIA, li8CTO 

ABnReTCR TO, liTO 06LIITaTenH nOBbiW810T TeMneparypy B noMeW,eHLIIRX Ha HeCKOnbKO 

rpaAyCOB OTHOCLIITenbHO HOpManbHOrO 3HalleHHA, nbiTaRCb KOMneHCL11pOB8Tb p83Apa

>K810W,He scpcpeKTbl Tennoeoro H3nylleHHA no HanpaeneHHIO K xonOAHbiM noeepxHo

CTAM HnH HenpLIIATHbl9 Ow,yw,eHHA, Bbl3biB89Mbl9 Lij1pKYnAUH91it B03Ayxa B nOMeUJ,eHHH. 

27.4.3 HCTOLIHMKM noMeX npM TepMorpacpMpOB8HMH 

npM TepMorpacpLIIli9CKOM o6cneAOB8HLIIM B HOpManbHbiX ycnOBLIIRX BepOATHOCTb TOrO, 

liTO AecpeKTbl TennOH30nRUHLII 6yAyr OWLII60liHO npHHATbl3a ecTeCTBeHHble BapL118UHLII 

U eenHLIHHbl BAOnb TennbiX noeepxHocrelit CTpOHTenbHbiX KOHCTPYKUH&it, MO>KHO 

CLIHT8Tb H93H84HT9nbHO&it. 

BapHaUHH eenH4HHbl U, KaK npaeHno, npHBOAAT K nnaBHbiM H3MeHeHHAM TeMnepa

rypbl, CHMMeTpHLIHO pacnpeAeneHHbiM no noeepxHOCTH KOHCTPYKUHLII. Tat<oro poAa 

BapHaUHH LIIM910T MeCTO Ha CTbiKax, o6pa3yeMbiX Kpoenelit H nepeKpbiTHRMLII, a TaK>Ke 

B yrnax CTeH. 

~306pa>t<9HHA T9MneparypHbiX H3M9H9HLI!Iit, CBA38HHbiX C Yf94K8MH B03Ayx:a HnH 

AecpeKTaMLII TennoL~~30nRULIILII, e OonbWLIIHCTBe cnyllaee Oonee Bblpa>t<eHbl Lit L~~MeiOT 

xapaKTepHble pe3KL~~e ollepTaHHR. rpaHL~~Ubl TeMneparypHolit o6nacrH o6blliHO acL~~M

MeTpH4Hbl. 

B npou.ecce TepMorpacpHpoeaHHA Lit LIIHTepnpeTaUHH LIIHcppaKpacHoro Lll3o6pa>t<eHHA 

U9HHYIO HHcp0pM8UHIO MO>KHO nOnY4HTb, cpaBHHBaA ero C ApyrHMH HHcppat<paCHbiMH 

H306pa>t<9HHAMH. 

Ha npaKTLIIKe npH TepMorpacpHpOB8HHLII HaLII60nee li8CTO BCTpellaiOTCR cneAyiOW,He 

LIICT04HHKH nOMex: 

• BQ3AelitcreL~~e conHeliHbiX nY4elit Ha TepMorpacpHpyeMyiO noeepxHOCTb (conHeliHble 

nyliH, npOHLIIK810W,LIIe llepe3 OKHO); 

• ropALIHe PaAL~~aTOpbl H Tpy6bl OTonneHL~~A; 

• LIICTOLIHHKLII ceeTa, HanpaeneHHble Ha o6cneAyeMyta noeepxHOCTb HnH pacnono

>KeHHble e6nH3H Hee; 

• B03AYWHbl9 nOTOKLII (HanpLI!Mep, OT BbiTA>KHO&it B9HTHnAUHL11), HanpaeneHHble Ha 

noeepxHOCTb; 

• nATHa CblpOCTH Ha noeepXHOCTH. 
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He cneAyer ocyw,ecrenRTb repMorpacp~o-~poeaH~o-~e oceew,eHHbiX conHu,eM noeepxHo
CTeH. Ecn~o-~ cyw,ecreyer onaCHOCTb BQ3JleHCTBio1R COnHe4HbiXn)'4eH, OKOHHble npoeMbl 
cneAyer 3aKpb1Tb (Hanp~o-~Mep, c nOMOW,biO )l{anl031o1). np~o-~3TOM He06XOAHMO Y4HTbi
BaTb, 4TO HeKOTOpble CTpOHTenbHble AecpeKTbl 1o1n1o1 He&o-~cnpaBHOCTio1 (KaK npae~o-~no, 
CBR3aHHble C HanH41o1eM CblpOCTio1) MOryT 6b1Tb BbiRBneHbl TOnbKO np1o1 Harpeee no
eepXHOCTio1, Hanp&o-~Mep nOA B03AeHCTBio1eM COnHe4HbiX ny4eH. 

,llononHHTenbHYIO lo1HcpOpMaU,Io110 0 BbiRBneHio11o1 MeCT, nOpa)l{eHHbiX CblpOCTbiO, CM. 
B pa3Aene 27.3.2- BbiRBneH&o-~e CblpbiX MeCT Ha CTp. 90. 

ropR4&o-~H PaAHarop oronneH&o-~R Ha ~o-~HcppaKpacHoM &o-~3o6pa)l{eH~o-~~o-~ BblrnRA&o-~T KaKRpKaR 
ceernaR o6nacrb. noebiWeHHaR reMneparypa creH e6n~o-~31o1 paA~o-~aropa MO)I{eT Mac
KHpoearb AecpeKTbl, HaxOARW,&o-~eCR B 3TOH 30He. 

,llnR roro 4T06bl &o-~CKnl04&o-~Tb noMex~o-~ or ropR4&o-~X PaA&o-~aropoe oronneH&o-~R, ~o-~x MO)I{HO 
HeHaAonro OTKnl04&o-~Tb nepeA Ha4anoM &o-~3MepeH&o-~H. B 3aBHC&o-~MOCT&o-~ or KOHcrpyKu,~o-~~o-~ 
3AaH&o-~R (yAenbHOH MaCCbl) B03MO)I{HO norpe6yercR OTKnl04&o-~Tb paA~o-~aropbl oronneH&o-~R 
3a HeCKOnbKO 4acoe AO Ha4ana repMorpacp~o-~4eCKoro o6cneAOBaH&o-~R. He cneAyer 
AonycKaTb 3Ha4~o-~renbHoro naAeHHR reMneparypbl B03Ayxa B noMew,eH~o-~~o-~ - 3TO 
MO)I{eT noenHRTb Ha pacnpeAeneH~o-~e reMneparyp Ha noeepxHOCTRX crpo~o-~renbHbiX 
KOHCTPYKU.&o-~H. TennoeaR noCTOAHHaR epeMeHH sneKTpH4eCK&o-~X PaAHaropoe Heeen~o-~Ka, 
n03TOMY nocne BbiKnl04eHio1R 0Hio1 OCTbiBaiOT AOCTaT04HO 6biCTpO (B Te4eH&o-~e 20--30 
M&o-~Hyr). 

nepeA 1o1HcppaKpaCHOH CbeMKOH He06XOAio1MO Bb1Knl041o1Tb HCT04Hio1Kio1 CBeTa, OCBe
UJ,aiOW,&o-~e CTeHbl. 

B npou,ecce repMorpacp~o-~4eCKoro o6cneAOBaH&o-~R Heo6xoA&o-~MO np&o-~HRTb Mepbl AnA 
ycrpaHeH&o-~R MeWaiOW,Io1X B03AYWHbiX nOTOKOB (Hanp&o-~Mep, lo13 OTKpbiTbiX OKOH, 3aCnO
HOK, OT BeHT&o-~nRTOpOB, HanpaeneHHbiX Ha o6cneAyeMyiO noeepXHOCTb), KOTOpble 
MOryT B03AeHCTBOBaTb Ha TepMorpacp~o-~pyeMble noeepXHOCTH. 

Han~o-~4~o-~e enar~o-~ Ha noeepxHOCTRX, Hanp~o-~Mep o6pa3oeaeweHCR B pe3ynbrare KOHAeH
cau,~o-~~o-~, coeepweHHO onpeAeneHHbiM o6paaoM en~o-~Rer Ha npou,eccbl rennonepeHoca 
1o1 reMneparypy noeepxHocr~o-~. B pe3ynbrare ~o-~cnapeH&o-~R, Koropoe, KaK npae~o-~no, 
&o-~MeeT MeCTO Ha Bna)I{HbiX noeepXHOCTRX, paCXOAyeTCA Tenno, 4TO nplo1BOA1o1T K CHH
)I{eH&o-~10 TeMneparypbl noeepXHOCTio1 Ha HeCKOnbKO rpaAyCOB. KOHAeHcaU,&o-~R Bnar&o-~ 
Ha noeepXHOCTH KOHCTPYKU.Io1H BepORTHa B TeX MeCTax, rAe HMeiOTCR TennOBble MO
CTio1KH 1o1 AecpeKTbl renno~o-~aonRu,~o-~~o-~. 

~CT04H&o-~K&o-~ cyw,ecreeHHbiX noMex on~o-~caHHOro Bblwe r~o-~na, KaK npae~o-~no, MO)I{HO 
BbiRBio1Tb lo1 ycrpaH&o-~Tb AO Ha4ana H3MepeHio1H. 
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EcnH B npouecce CbeMKM He y,aaeTCR 38WHTHTb o6cne.o.yeMble nosepXHOCTH OT Me

W8JOUI,HX cpat<TOpos, HX cne.o.yer }lliiATbiBalb np111 pacw~-tcpposKe 111 oueHKe pe3ynbT8TOB. 

8 npo~ecce T9pMOrpacpHpOB8HHR H906XO.QHMO nO.Qp06HO perHCTp111pOB8Tb yCilOBHR, 

B KOTOpbiX BblnQnHReTCR K8>KAQ9 H3MepeHH9. 

27.4.4 TeMneparypa nosepxHocnt 111 yrei.IKH B03Ayxa 

lij3MepeHHe TeMneparypbl nosepXHOCTH n03BOflA8T BbiRB11RTb He6onbWIIIe 3830pbl 

Me>KAy sneMeHT&MH KOHCTPYKLJ,H~, B9AYWHe K HapyweHHIO repMeTHLIHOCTH 3A8HHR. 

Ecn~-t .o.aaneHHe B o6cne.a.yeMOM 3ABHHH HH>Ke arMoc¢epHoro, B03Ayx npoHHKaeT B 

3,QaHHe 1.1epea 30Hbl yrei.IKM. Xono.QHbiH BQ3Ayx, npoHIIIKaiOWHH llepea He6onbwHe 

3a30pbl B CTeHe, KaK np&BIIIflO, nOHIII>KaeT TeMneparypy COC8.QHHX Yl.IBCTKOB. 8 pe-

3yflbT8Te C BHyrpeHH9~ CTOpOHbl CT9Hbl 06paayeTCR YLISCTOK C 6onee XOflO.QHOM 

nosepXHOCTbtO, HMetO~Hiil xapaKTepHytO cpopMy. TepMorpacpHR noaaonRer o6Hapy

>KHB8Tb T8KHe Y48CTKH. lijHTeHCHBHOCTb ABH>KeHHR B03Ayxa y naaepXHOCTH CTeHbl 

MO>KHO H3MepHTb c naMO~btO IIIH.QHKaropa CKopoCTH B03AywHoro noroKa. EcnH 

ABBneHHe BHYTPIII o6cne.o,yeMoro 3,D,8HHR BbiWe arMoccpepHoro, rennbl~ BOOAyx H3 

nOM8U,\8HHR 6y.Q.er BbiXOAHTb H8py>Ky 1.18p83 3830pbl B CT&He, 41"0 npHB8AeT K o6pa-

30B8HIIIIO 6onee rennbiX YLI&CTKOB soKpyr MeCT yre1.1KM. 

06-beMbl yreliKM onpe.QeflAIOTCA paaMepaMH 3a30pOB Ill Beniiii.IHHOM nepena.D,a,QaBne

HHR. 

27.4.4.1 fl&p&nBJU:J ,JJ.a.Sil&HHR 8 3,CUIHHH 

Ha1116onee 3H&LIHrenbHbiMIII cpaKTOpaMH, snHRIO~HMIII Ha cpopMHposaHHe nepena.Qos 

ASsneHHR Ha KOHCTPYKTIIIBHbiX sneMeHrax 3A8HHR, RBnRIOTCA: 

• BeTpOBOM pe.>KHM B6fli43H 3,Q8HHA; 

• pa60T8 B9KTHflR~HOHHOM CHCT9Mbl; 

• pa3HOCTb T&Mneparyp B03Ayxa BHYTPH H CH8py>K111 3,Qa.HI4A (TennOBOM nepena,Q 

ASsneHHR). 

CllaKTHI.IecKSA senHLIHHa .o.aaneHHR BHYTPH 3,D,8HHR, KSK npasHno, onpe.o,enRercA 

KOM6HH8~He~ STHX cpaKTOpOB. 

PeaynbTHPYIOWHe nepena,Qbl .o.aaneHHA Ha paanlllliHbiX KOHCTPYKTHBHbiX aneMeHrax 

3.QaHHR MO.>KHO npoHnniOCTplllposalb c noMOWbiO pHcyHKa Ha crp. 118. HeperynRp

HOCTb B03,[18HCTBI4A Berpa Ha 3D.8HHe 03H81.188T, liTO Ha npaKTHKe pe.>KHM .QaB119HHA 

MO.>K9T OK838TbCR AOCTaTOliHO CflO>KHbiM H HenOCTORHHbiM. 

AnR yCTBHOBHBWerOCR B03AYWHOrQ nOTOK8 Cnp&BeAr'IHB 38KOH 15epHynnH: 

pv2 
--+ p = constant 

2 
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r.o.e 

p nnOTHOCTb BOSAyxB, Kr/W 

v CKOpoCTb BSTpa, M/c 

p C'raTM~9CK09 A8B119HM9, na 

r.o.e: 

0603H8li89T CKOpOCTHOH Hanop, a p - CT8THli9CK09 ,Qa.Bn9HH9. CyMMa 3TMX COCTaB

flRIOWMX .o.asneHHR o.aer pe3ynb TMpytowee .a.asneHMe. 

BerposaR Harpy3K8 Ha nosepXHOCTb npespawaer A1-1H8MI-1llecKoe .o.asneHMe a crarl-1-
~o~ecKoe .a.aBI1eHI-1e Ha noaepxHOCTb. Bena.11.11-1Ha yKB3aHHoro crarl-1~o~ecKoro .a.aB11eHI-1R, 

B 48CTHOCTM, onpe.o.enReTCR reOMeTp1-14eCKOM cpopMOH A8HHOH nosepxHOCTI-1 1-1 Beni-1-

I.IMHOM yrna, Koropbllit aHa o6paayer c HanpasneHMeM eerpa. 

Ta li8CTb CKOpOCTHOro Hanopa, KOTOpaR npeepaw,aeTCR B CT8TM49CK09 ,Qa.Bn9HMe 

Ha noeepXHOCTb (PstaV• onp9A9flR9TCR T8K Ha3biB89MbiM K034>¢MU.H9HTOM KOHU.9H

Tpai.J,IIIH .o.asneHHiil: 

C _ P stat 
- 2 

pv 

2 

npa-1 p 1,23 Kr/M3 (nnOTHOCTb B03,D,yxa npa-1 + 15°C), nOflY"!I-1M cne.o.ytolJ-'Me 3H8lleHI-1R 

flOKanbHOro A8BneHHR B nOTOKe B03JJ,yxa: 

pv2 v2 
P =Cx- =Cx- Pa stat 2 1.63 
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27- 8Be.QeHHe 8 T&pMorpat/JHIO coopy;K8HHH 

111111111C131•1 

t t 1 f l f 
PMcyttOK 27.3 Pesynb1MPYIOI1l88 pacnpe,Qen&HM& ,Q.88Jl&HMR Ha BH&WHMX noaepxttoCTHx 3,0,8HMA sasMCMT 

OT BnMRHMA BeTpa, BeHlMnAUMM 111 pasHOCTM reMnepatyp BHYTPM 111 cHapy>KM noMellleHMM. 1: Hanpa&neHMe 

aerpa; T u: TepMOAMHaMM~ecKaA T&Mnepatypa B03AYX8 CH&PY>fCM noM&Ill8HMR B K; T1: TepMo.QMHaMM~ecKaA 
T8Mn&parypa B03Ayx& BHyrpM nOM81J.l8HMR B K. 

Ecn~ CKOpOCTHO~ Hanop nonHOCTbiO nepeXOA~T B CT8T~l.leCKOe A8Bn9H~e, TO C = 
1. np~Mepbl pacnpeAeneH~R Kosq,cp~u~eHTa KOHU9HTpau~~ ABBneH~M AnA 3ABH~R 
npM p83n~liHbiX HanpaaneHMRX aerpa noK83&Hbl Ha pMCYHKe Ha crp. 119. 

nOA B03A9~CTB~eM BeTpa B 3A8HM~ cpopM~pyeTCfl OTp~u,arenbHbl~ nepena.o. C HBBeT

peHHO~ CTOpOHbl ~ nOI10:>K~T911bHbl~ nepena.o.-C nOABeTpeHHOH. BellMli~Ha ABBne

H~R BHyrp~ 3A8HMR 38B~C~T 0T BeTpOBOro pe:>KMM8, HBn~I.I~R yYeli9K M MX paCnOJ10-

)1(9H~fl OTHOCMTenbHO HanpaaneHMR BeTpa. npM paBHOMepHOM pacnpeAeneHM~ 

yrel.leK o.aeneH~e BHyrpM 3D.8H~R MO:>Ker eapbMpoaaTb B npeAenax ±0.2 Pstat· Ecn~ 
6onbwaR I.I&CTb yre1.1eK HBXOA~TCR c HaaerpeHHOH cropOHbi3A8HMA, AaaneH~e BHYTP~ 

3A8HMA HeCKOilbKO aospacraer. HanporMB, ecnM tionbwaR I.IBCTb yre"'eK HBXOAMTC.R 

c nQAeerpeHHO~ cropoHbi3D.8HMR, ABBnBHMe BHYTPM 3D.8HMR nao.aer. 
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v -0.77 

F 
+0.65 - 0.47 

- 0.77 

+ 0.60 

~\0.18 - 0.63 

- 0.39 

27- BseaeHue s 18pMorpaC/JI1fto coopyJKeHuif 

~ 
I ~u: ~· + 0.65 

+ 0.011 

- 0.43 

-0.50 

+0.72 

- 0.45 

- 0.11 

PMcyHDK 27.4 npMM&pbl pacnp9A&n9HMR K08~~MI.lM9tml KOH1.49HTpaLUotM ABBn9HMM (C) npM pa311M"'HbiX 

H81lp8Bl19HMAX M CKOpoCTFIX B8Tp8 (V) OlHOCMTEJJlbHO 3,D,IHMA. 

Be-rpoao171 pe>KMM MO>KeT cyw,ecraeHHO M3MeHATbCA co apeMeHeM; KPOMe roro, oH 

MO>Ker 6b1Tb coaepweHHO p8311M49H a AByx pacnono>KeHHbiX no6nM30CTl1 APYr or 

Apyra MeCTax. TaKMe aapMa~M onpe.QeneHHO orpa>KaiOTCA Ha Pe3YilbTarax M3Mepe

HM171 npM T9pMOrpacpMpOB8HMM. 

SKcnepMMeHTallbHO D.OKa3aHo, 4TO nepenaa D.aBileHMA Ha cpacaae npM cpeo.He171 

CKOpOCTM BeTpa OK0110 5 M/C COCT8BI1AeT npMt511M3MT911bHO 1 0 na. 

j,1cKYCCTB9HHaA B9HTMI1AIJ,MA C03D,a9T BHyrpM 3,Q8HMA nOCTOAHHbl171 OTpM~T911bHbl171 

MllM nOI10>KMT911bHbiM (B 3aBMCMMOCTM OT TMna B9HTMI1ALJ,MM) nepena,a D.8BI19HMA. j,llc

CI19D.0BaHMA nOK83811M, 4TO OlpM~TenbHbiM nepenao, D.8BI19HMA, C03,QaB89MbiM CM

CT9M0171 BbiTA>KHOM B9HTMI1A~MM (KYXOHHble BbiTA>KHble B9HTMI1ATOpbl) B He6011bWMX 

AOMax, KaK npaBMilO, COCT8BI1R9T OT 5 D.O 10 na. TaM, ro,e MCnonb3yeTCA npMHYAM

TellbHOe yA811eHMe BeHTMilR~OHHOro B03Ayx&1 HanpMMep B MHOrQKBaplMpHbiXA()M8X, 

OTpM~T911bHbiM nepenao, D,aBI19HMA BbiW9 M AOCTMra&T 1 0-50 na. 8 T9X C11Y48AX, 

KOrAa npMM9HReTCA TaK Ha3biB8eMaA ypaBHOBeWeHHaA B9HTM11AUMA (KOM6MH8~MA 
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27- 8Be.QeHHe 8 repMorpat/JHIO coopy;K8HHH 

np14HYA14TenbHOM np14TO~HOM 14 BbiTA>KHOM B8HTI411AU.1414) CI4CTeMa ynpa8118HI4A, KaK 

np8BI4110, H8CTp8MB8eTCA H8 COaQSHI48 H96011bWOrO OTPMLI.aT911bHOrO nepenaAa 

ASB11&HI4A (3-5 na). 

nepenaA A8B118HI4A, B03HI4Ka10W.14M 143-38 p83HOCTI4 TeMnepatyp, T8K H83biB88M8A 
11TAra .. (38BI4CI4MOCTb nnOTHOCTI4 a03,0,yxa OT ero TeMneparypbl), OSHa~o~aeT, ~To a 

HI4>KH9M ~8CTI4 3A8HI4A C03A89TCA 110HI4>K9HH09 A8BI19HI49, a B B9pXH9M "18CTI4 - no

BbiW8HHOe. Ha onpe.QeneHHOM BbiCOTe B03HI4KaeT H8MTp811bH8A 30H8, B npe.Qenax 

KOTopoM .QaBileHMe BHyrpM aQSHMA paaHo HSPY>KHOMY .QaaneHMIO; CM. pMcyHOK Ha 

CTp. 121. SlOT nepena,Q A8BI19HI4A MO>KHO Onlile&Tb CI19AYIOW.14M COOTHOW9HI49M: 

t1p nepenaA lUIBn9HHR BOOAyxa BHYIPIII 3ABHHR, lla 

g 9,81 M/c2 

Pu rlnOTHOCTb B03,0,yxa, Kr/M3 

Tu TepMOAHHSMH~ecKBA TeMnepatypa Hapy>KHoro aos.o.yxa, K 

Tl TepMOAHHSMH~ecKSR T&Mnepatypa aooayxa B 3.QSHHIII, K 

h PaOCTORHHe AO H9HTpanbHOM SOHbl, M 

EcnM Pu = 1 ,29 Kr/M3 (nnOTHOCTb a03,0,yxa np111 TeMneparype 273 K 111 A8B118HI414 

=100 Kfla), nonyt.~aeM: 

nplil p83HOCTM TeMneparyp B03Ayxa BHyrplil 14 CH8PY>K14 3A8HI4A B +25°C pe3yllbTI4py

IOUJ,ee 143MeHeHI4e nepen8.Q8 A8BileHI4A B 3A8HI414 COCT8BI4T npM00143MTenbHO 1 na 

Ha Ka>KAbiM M9Tp BbiCOTbl ( = 3,28 na/cpyr). 
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27- BseaeHue s 18pMorpaC/JI1fto coopyJKeHuif 

h 

--------+-+----1 1 t-----+---·---1--

h 

I 

PMcyHOK 27.5 PacnpeAeneHIIIe A8BileHMH H8 3A8HMM c ABYMA npoeM8MM AJlR Cll}'LISH, KOrA8 H8PY>KJi8H 

TeMnepaTYPB HM>Ke TeMnepatypbl BHyrpM 3,QSHMA. 1: Hefrrp&nbH8H 30H&; 2: nonO>KIIITenbHoe a&BneHMe; 

3: 0rpiiii.UlT8nbH08 A8Bn8HMe; h: PaCCTORHM8 AO H8KrpanbHOH 30Hbl, M. 

n0110>K8HM8 He~hp811bHOM 30Hbl MO>KeT M3M8HRTbCR B 38BMCMMOCTM OT H811M~MR yr~eK 

a 3A8HMM. Ecmt yr~KM paaHoMepHo pacnpeA911RIOTCR no aepTMKanM, H9MTparJbHaR 

30Ha 6yAer pacnonaraTbCR npM6nM3MTenbHO nocepeAMHe BbiCOTbl 3A8HMR. EcnM 

yre"'KM B OCHOBHOM COCP8AOT01.18Hbl B HM>KH8M ~8CTM 3,D,8HMR, H9MTP8llbH8fl 30H8 

CM9UJ,a9TCA BHM3. EcnM yre"'KM B OCHOBHOM COCP9A0~9Hbl B B9pXH9M ~aCTM 3A8HMR, 

H8MTp811bH8fl 30H8 CM8UJ,aeTCA BBepx. HanM"'Me Ab1MOXOA8 C OTBepCTMeM, H8XOAR

UJ.MMCR H8A KpOBneM, cyw,ecraeHHO BnMReT H8 nonO>K9HM9 H9MTp811bHOM 30Hbl: B 

3TOM cny...ae BHYJPM BC9ro 3A8HMR MO>K9T cpopMMpOBaTbCR OTpMLJ,aT911bHbiM nepena,Q 

AaBneHMR. TaKaR cMryai.UIIR xapaKTepHa AnR He6onbwMx 3A8HMM. 

8 6onee KpynHbiX 3A8HMRX, HanpMMep B BbiCOKOM 3A8HMM npOMbiWn9HHOro Ha3H8-

1.19HMR, npM H811M"'MM yr9li9K 1.19p93 AB9pM M OKHa B HM>KH9M ero "18CTM H9MTparJbHaR 

30H8 pacnonaraeTCR npMf5nM3MT9nbHO H8 ypOBHe TpeTM BbiCOTbl 3,Q8HMR. 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

27.4.5 YcnoBMR M epeMR M3MepeHM~ 

HM>Ke onMcaHbl Tpe6oeaHMR K ycnoeMRM M3MepeHMH npM BblnonHeHMM TepMorpa¢M

llecKoro o6cne,o,oeaHMR 3A8HMH. 

npM BblnonHeHMM TepMorpa¢MllecKo~ C"beMKM ecerAa crapatOTcR ceecrM K MMHMMYMY 

nOM9XM OT BH9WHMX KnHM8THli9CKHX QJ8KTOpOB. no3TOMY C"b9MKa BblnOnHR9TCR 

BHYTPM 3A8HMR, T. e. B oTannHeaeMbiX 3AaHMRX o6cne,o,y10T Tennble noeepxHOCTM 

crpOMTenbHbiX KOHCTPYKU.MH. 

HapY>KHaR T9pMorpacpHli9CKaR C"b9MKa BblnOnHR9TCR TOnbKO AflR non~eHMR KOH

TpOnbHbiX M3MepeHHH npH o6cne,o,oeaHMM 6onbWMX cpaca.o.HbiX noeepxHoCTeH. Ha

PY>KHble M3M9p9HMR MOrYT OKa38TbCR none3HbiMH B onpe,o,eneHHbiX cnyllaRX, HanpH

Mep, npM Oli9Hb nnOXOH TennOH30nRU,MM 3A8HMR HnH npM HanHliMH nonO>KMTenbHOrO 

nepena.o.a ,o,aeneHHR BHYTPH 3AaHMR. HapY>KHaR TepMorpacpHllecKaR C"beMKa Mo>KeT 

oKa3aTbCR u,enecoo6pa3HOH Aa>Ke e TOM cnyllae, Kor,o,a o6cne,o,yeMaR ycraHOBKa 

u,enMKOM pacnonaraeTCR B 30H9 ,D,eHCTBHR KnMM8TII'IlleCKOH CMCTeMbl 3A8HMR. 

TepMorpa¢MlleCKYIO C"beMKY peKoMeH,o,yeTCR BblnonHRTb e cne,o,y10w,Mx ycnoeMRX. 

• Pa3HOCTb TeMnepaTYp H8PY>KHOrO B03Ayxa M B03Ayxa B COOTBeTCTBYIOW,eH li8CTM 

3A8HMR ,D,On>KHa COCTaBnRTb He MeHee + 1 0°C B TelleHMe HeCKOnbKMX li8COB AO 

Hallana C"beMKM M B npo,o,on>KeHHe BCeH C"beMKM. 8 TelleHMe TOrO >Ke nepMO,D,a 

epeMeHM yKa3aHHaR pa3HOCTb TeMnepaTYp He ,D,On>KHa MeHRTbCR 6onee lleM Ha 

±30% OTHOCHTenbHO TOrO 3HalleHHR, KOTOpOe 3Ta pa3HOCTb MMena B MOMeHT Ha

llana TepMorpaQJMlleCKOH CbeMKM. 80 epeMR TepMorpaQJMlleCKOH CbeMKM TeMne

paTYpa B03Ayxa BHYTPM noMew,eHHR He ,o,on>KHa MeHRTbCR 6onee lleM Ha ±2°C. 
• 8 TelleHHe HeCKOnbKMX llaCOB AO Hallana C"beMKM H BO BpeMR C"beMKH Ha COOTBeT

CTBYIOW.YIO llaCTb 3AaHMR He ,D,On>KHbl nona.o,aTb npRMble COnHel~Hble nyl~M. 

• BHYTPM 3A8HMR ,o,on>KeH cyw,ecreoeaTb oTpMu,aTenbHbiH nepena.o. AaBneHMR::::::::: 

1o-so na. 

• npH BblnOnHeHMM TepMOrpaQJMlleCKOH C"beMKM C u,enbiO nOKanM3aU,MM TOlleK 

YTeliKM B03Ayxa e HaPY>KHbiX ceKU,MRX 3AaHMR Tpe6oeaHHR K ycnoBMRM M3MepeHMH 

MOrYT 6b1Tb CHM>KeHbl. AnA BbiRBneHMA TaKMX ,lleQJeKTOB ,llOCTaTOliHOH MO>KHO 

CliMTaTb pa3HOCTb TeMnepaTYP HapY>KHOro B03Ayxa M B03Ayxa BHYTPH 3A8HMR e 

5°C. npM BbiRBneHHM YTelleK B03Ayxa, TeM He MeHee, ,o,on>KHbl 6b1Tb co6n10,o,eHbl 

Tpe60B8HHR B OTHOWeHMH nepena.o,a ,o,aeneHMR; ,D,OCT8TOl~HbiM MO>KHO CliMTaTb 

nepena.o. npH6nM3MTenbHO e 10 na. 

27.4.6 ~HTepnpeTaUMR MHcppaKpaCHbiX M306pa>KeHMH 

0CHOBHaR u,enb TepMorpacpMpOB8HMR 38KniOllaeTCR B BbiRBneHMM HapyweHMH M ,o,e

¢eKTOB TennoH30nRu,MM e KOHcrpyKU.MRX HapY>KHbiX creH H Me>KAy3Ta>KHbiX nepeKpbi

THH, onpe,o,eneHHM HX npOMCXO>K,D,eHMR M pa3MepOB. 3a.o,ally M3MepeHHH MO>KHO TaK>Ke 

CQJOpMynHpOB8Tb TaKMM 06pa30M: u,enb TepMOrpa¢MpOBaHMR 3aKniOllaeTCR B TOM, 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

l.IT06bl BbiRCHiitTb, HaCKOilbKO o6cne.QyeMaR CTeHa COOTBeTCTBYeT 3aRBileHHbiM xapaK

replitCTHKaM rennOH30IlRUHH H repMeTHliHOCTH. 113aRBJleHHble xapaKTepHCTHKH renno

H30IlRUHH11 AfiA CTeHbl .QaHHOH KOHCTPYKUHH MO>KHO npHBeCTH K O>KH.QaeMOMy pac

npe.QeneHHIO reMneparyp Ha o6cne.QyeMo171 nosepxHOCTH, ecnH ycnoBHR H3MepeHHR 

Ha MOM9HT Cb9MKH H3B9CTHbl. 

Ha npaKTHKe Hcnonb3yercR cne.QytOUJ,aR MeTO.QHKa: 

8 XO.Qe na6oparOpHbiX HilH noneBbiX HCnbiTaHHH nOnYl.latOT .QaHHbl9 06 O>KH.Qa9MOM 

TeMneparypHOM pacnpe.QeneHHH B BH.Qe THnOBbiX HilH KOHTpOilbHbiX HHcppaKpaCHbiX 

H3o6pa>KeHHH AfiA HaH6onee pacnpocrpaHeHHbiX creHOBbiX KOHCTPYKUHH, BKiltOllaR 

lit3o6pa>KeHHR 6e3.QecpeKTHbiX KOHCTPYKUHH lit KOHCTPYKUiitH, HMetOw,litx .QecpeKTbl. 

npHMepbl THnOBbiX HHcppaKpaCHbiX H306pa>KeHiitH npHBe.QeHbl B pa3,ll,ene 27.3 -
THnOBble npoue.Qypbl nonesoro repMorpacplitllecKoro o6cne.QoBaHHR Ha crpaHHUe 

88. 

Ecnlit litHcppaKpacHble H3o6pa>KeHHR KOHCTPYKUiitH, nonylleHHble B xo.Qe noneBbiX 

lit3MepeHHH, npe.QnonaraeTCA HCnOilb30BaTb B KalleCTBe KOHTpOilbHbiX H306pa>KeHHH, 

Heo6xo.QiitMO rw.arenbHO 3aAOKYMeHrHposarb .QaHHble o crpyKfYpe KOHCTPYKUHH, 

cnoco6e ee B03Be.QeHHR, ycnOBHRX lit BpeMeHH H3MepeHHR. 

Arm roro l.IT06bl B npouecce repMorpacp~~tposaHHR HMeTb B03MO>KHOCTb KOMMeHTH

posarb npHliHHbl OTKnOHeHHH OT O>KH.QaeMbiX peaynbTaTOB, He06XO.QHMO pacnonaraTb 

.QaHHbiMH 0 QJH3Hli9CKHX Ill M9TpOnOrHl.leCKHX ycnOBHRX H HCnOilb30BaHHbiX KOHCTpyK

THBHbiX peweHHRX. 

npoue.Qypy HHTepnpeTaUHiit HHcppaKpaCHbiX H306pa>KeHHH, nonylleHHbiX B XO.Qe 

noneBbiX lit3MepeHHH, MO>KHO KpaTKO OnlitCaTb Cile.QYIOW,IitM o6pa30M. 

KoHrponbHOe HHcppaKpacHoe H3o6pa>KeHHe All A 6e3AecpeKTHOH KOHCTPYKUHH Bbi6H

paercA HCXOAR 1113 KOHCTPYKUHiit 06Clle.QY9MOH CT9Hbl Ill YCilOBHH, npH KOTOpbiX Bbl

nOilHAillitCb noneBble H3MepeHHA. nocne :nora BblnonHRercA cpasHeHHe HHcppaKpac

Horo H306pa>K9HiitR o6cne.n,yeMOrO CTpOHTeJlbHOrO 3IleMeHTa C Bb16paHHbiM KOHTpOilb

HbiM litHcppaKpaCHbiM H306pa>KeHHeM. Bee pa3Illlll.IHR, KOTOpble He MOryT 6b1Tb 06b

RCHeHbl KOHCTPYKUiit9H CTpOeHiitR Hlllll ycnOBHRMiit H3MepeHiitR, OTMel.latOTCR KaK 

npe.QnonaraeMble .QecpeKTbl rennoH30I1RUiitH. npoHcxo>K.QeHHe lit paaMepbl Ae¢eKTa, 

KaK npaBHilO, onpe.QellRIOTCA nyreM cpaBH9HiitR C KOHTpOilbHbiMH HHcppaKpaCHbiMH 

H3o6pa>KeHHRMH KOHCTPYKUHH, co.Qep>K.aw,Hx Ae¢eKTbl pa3I1HliHOro THna. 

npH OTCYfCTBHH nO.QXOARW,IitX litHcppaKpaCHbiX KOHTpOilbHbiX H306pa>KeHHH OUeHKa 

lit aHanH3 BblnonHRtOTCR Ha ocHose npe.Qbi.Qyw,ero onbiTa. Sror cnoco6 rpe6yer 6onee 

TOliHOrO 060CHOBaHHR BbiBOAOB B npouecce aHanH3a. 

B npouecce aHanlit3a HHcppaKpacHoro H3o6pa>KeHHR Heo6xoAHMo o6paw,arb BHiitMa

HHe Ha Cile.QytOw,He MOMeHTbl: 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

• nOCTOAHCTBO ypOBHA ApKOCTIII IIIHcppaKpaCHbiX 111300pa>KeHIII~ y~aCrKOB noeepXHO

CTIII, He IIIMetOW,IIIX rennOBbiX MOCriiiKOB; 
• perynApHOCrb Ill MeCTonono>KeHIIIe Oxna>KAeHHbiX y~aCTKOB noeepXHOCTIII, Hanpiii

Mep, B yrnax Ill MeCTax yCTaHOBKIII CTOeK; 
• KOHrypbllll xapaKTepHble o~epraHIIIA o6nacre~ oxna>KAeHHO~ noeepxHOCTIII; 

• 1113MepeHHble 3Ha~eHIIIA pa3HOCTIII reMneparyp ~aCTKOB KOHCTPYKU.IIIIII c HOpManbHO~ 

reMneparypo~ noeepXHOCTIIIIII OrMe~eHHbiXOxna>KAeHHbiX~aCrKOB noeepXHOCTIII; 
• HenpepbiBHOCrb Ill MOHOrOHHOCTb 11130repM Ha noeepXHOCTIII KOHCTPYKU.IIIIII. 8 nO 

KaMepbl cpyHKL..I,IIIA oro6pa>KeHIIIA 11130repM Ha3biBaerCA «""30TepMa» lllfllll ccUBerOBaA 
ClllrH81111138LUIIR» (B 3aBIIICIIIMOCrlll Or MO,LJ,enlll K8Mepb1). 

OrKnoHeHIIIR cpopMbl 111 HapyweHIIIA perynApHocrlll aneMeHroe IIIHcppaKpacHoro 

111300pa>KeHIIIR ~aCTO YKa3biBatar Ha Hanlll~llle ,D,ecpeKTOB rennOIII30flRU,IIIIII. o~eBIII,LJ,HO, 

~TO BillA IIIHcppaKpaCHbiX 111300pa>KeHIIIH KOHCTPYKU.IIIH, IIIMetOLUIIIX.O.ecpeKTbl rennOIII30-

nRU,IIIIII, MO>Ker cyLUecreeHHO paan111~arbCR. Onpe,D,eneHHbiM r111naM .o.ecpeKTOB renno-

11130nRU.IIIIII COOrBeTCTBYIOT xapaKTepHble O~epTaHIIIR Ha IIIHcppaKpaCHbiX 111300pa>KeHIIIRX. 

8 pa3,0,ene 27.3-TlllnOBble npou,e.o.ypbl nonesoro repMorpacpH~ecKoro o6cne.o,osaHIIIA 

Ha CTpaHIIIU,e 88 npiiiBe,LJ,eHbl npiiiMepbiiiiHrepnperaU,IIIIIIIIIHcppaKpaCHbiX 111300pa>KeHIIIH. 

8 npou,ecce repMorpacplll~ecKoro o6cne.o,oeaHIIIA 3.QaHIIIR IIIHcppaKpacHyta CbeMKY 

paan111~HbiX ero y~aCTKOB cne,LJ,yer BblnonHRrb np111 O.QHIIIX 111 rex >Ke 3Ha~eHIIIRX napa

Merpoe IIIHcppaKpacHoH KaMepbl. Sro ynpocr111r nocne.Qytamee cpaBHeHIIIe pa3Iliii~HbiX 

y~aCTKOB noBepXHOCTIII. 

27.4.7 

27.4.7.1 

Bna>t<HOCTb 111 ro~Ka poCbl 

0THOCHT9nbH8R H a6COniOTH8R B/laJKHOCTb 

8na>KHocrb Mo>Ker Oblrb onpe.QeneHa ABYMR paan111~HbiMIII cnoco6aMIII- KaK OTHO

CHTen&HBR BJ7aJKHOCTb lllfllll KaK a6COfliOTHBR BJ1BJKHOCTb. 0rHOCIIIrenbHaA Bna>KHOCTb 

Onpe,D,enAerCR KaK ,LJ,OnA Or MaKCIIIManbHO B03MO>KHOrO CO,D,ep>KaHIIIR BO,LJ,bl B Onpe,D,e

neHHOM o6beMe ao3,0,yxa np111 .QaHHO~ reMneparype 111 Bblpa>KaercR a npou,eHrax, 

ror,LJ,a K8K 80COntOrHaR Bfla>KHOCrb onpe,D,enAerCR KaK M8CCOB8R ,LJ,OflR BO.O,bl B Mare

plllane. nocne.QHIII~ cnoco6 npiiiMeHRercA np111 1113MepeHIIIIII Bna>KHOCTIII Apeeecii!Hbl 111 

,D,pyriiiX crpolllrenbHbiX MareplllanOB. 

LleM BbiWe reMneparypa eo3,0,yxa, reM 6onbwe o6beM BO.Qbl, co.Qep>Kaw,e~cR B 

.QaHHOM o6beMe B03.Qyxa. 

27.4.7.2 Onpe,aeneHHe TOI.IKH poc&l 

To~Ka pocbl- aro reMneparypa, np111 KoropoH BO.Q,RHO~ nap, co,a,ep>KaLUIII~CR B B03-

,a,yxe, 6y,a,er KOH,D,eHCIIIpOBarbCR B BIII,D,e BO,D,bl. 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

27.4.8 BbiAep>KKa M3 TeXHMI.IeCKOM aanMCKM 'AHanM3 TennOBbiX MOCTMKOB 
M HapyweHMM HenpepbiBHOCTM TennOM3011AU.MM' (npMMep M3 
BenMK06pMT8HMM) 

27.4.8.1 Asrop&l 

,llaHH8R TeXHVII..IeCKaA 38nVICK8 6bl118 HanVIC8Ha pa6o1..1eli1 rpynno.:1, COCTORW,eH Vl3 
cneU,VI8flVICTOB no TepMorpacpVIVI VI Hayi..IHbiX pa60THVIKOB. npoBO,D,VI11VICb TaK>Ke ,D,O

n011HVITe1lbHble KOHcynbTBU.VIVI c APYrVIMVI cneu,VIanVIcraMVI VI opraHVI38U.VIRMVI, I..ITO 
CnOC06CTBOB8n0 WVIpOKOMy npV13H8HVIIO ,D,8HHOrO A0KYMeHT8 BO MHOrVIX 06naCTRX 
npOMbiW1leHHOCTVI. 

Co,n,ep>KaHVIe TexHMI..IeCKOM aanVICKVI eocnpOV13BOAVITCR c n106eaHoro cornaCVIR VI c 
COXpaHeHVIeM aBTOpCKVIX npaB cpVITaHCKOH aCCOU,VIaU,VIVI TepMorpacpVIVI (UKTA). 

noi..ITOBbiM a.v,pec UKTA: UK Thermography Association 
c/o British Institute of Nondestructive Testing 
1 Spencer Parade 
Northampton NN1 5AA 

United Kingdom 

Ten.: +44 (0)1604 630124 
<l>aKC: + 44 (0) 1604 231489 

27.4.8.2 BcrynneHHe 

3a nocne,D,HVIe rO,D,bl H861110,D,aeTCR nopa3VITeJlbHO 6ypHOe pa3BVITVIe TeXHVII..IeCKVIX 
cpe,D,CTB, npVIIlO>KeHVIH, nporpaMMHOrO o6ecnel..leHVIR VI H8Y4HbiX VICC1le,D,OB8HVIH B 
o6naCTVI TepMorpacpVIVI. no Mepe TOrO, KaK 3Ta TeXHOJlOrVIR CT8HOBVI11aCb o6w,enpV1-
HRTOH, B03HVIK cooreercreyiOw,VIM cnpoc Ha pyKOBOACTBa no npVIMeHeHVIIO, KYPCbl 
o6yl..leHVIR VI CT8H,D,8pTbl no repMOrpacpVIVI. 

Accou,VIaU.VIR UKTA ny6nVIKYeT ABHHYIO TexHVII..IeCKYIO aanVICKY c u.enbiO ycraHOBJleHVIR 
o6w,ero noAXo.n.a B ou,eHKe peaynbraroe o6cne,D,oeaHVIM B o6naCTVI 'HapyweHVIM He
npepbiBHOCTVI TennOVI3011RU,VI VI'. ,llaHHaA 38nVICKa npe,D,Ha3H81..1eHa ,D,nR VICnOJlb30B8H VIR 
cneU,VI8flVICT8MVI no OU,eHVIBaHVIIO B Kal..leCTBe pyKOBOACTBa ,D,nR o6ecnel..leHVIR COOT
BeTCTBVIR Tpe6oeaHVIRM 11CTpOV1TenbHbiX HopMbl VI npaBVI1111

, 1..1ro noaeonVIT KBanVIcpVI
U.VIpoeaHHbiM repMOrpacpVICT8M ,D,8B8Tb n011Q)KVITe1lbHOOe VlllVI OTpVIu,aTeJlbHOe 38KniO
I..IeHVIe 0 COOTBeTCTBVIVI. 

27.4.8.3 ,D,nR cnpaBKH 

TepMorpacpVII..IeCKVIe ycrpo.:1crea cnoco6Hbl pa311VII..IaTb Kone6aHVIR reMneparypbl c 
TOI..IHOCTbiO ,D,O 0,1 K VI C03,D,aBaTb TepMorpacpVII..IeCKVIe Vl306pa>KeHVIR, KOTOpble Ha
rnR,D,HO oro6pa>Kal0r pacnpe,D,eneHVIe TeMneparypbl Ha pa311VII..IHbiX noeepxHOCTRX 
3,D,8HVIH. 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

PaarwtlllltR B rennoBbiX ceoiAcreax crpo~~trenbHbiX KOHcrpyKu,~~tiA, Hanp~~tMep Henpae~~tnb
HaR CTbiKOBK8 lltnllt OTCYfCTBIIte OT.QenbHbiX rennOH30nRU,HOHHbiX OnOKOB, npHBO,llRT 
K ~~t3MeHeH~~tiO reMneparypbt Ha o6e~~tx cropoHax KOHcrpyKu,~~tH. TepMorpacp~~tl.leCKoe 
ycrpoiAcreo .Qenaer HX Bllt.QHMbiMH. 0.QHaKo cyw,ecreyer MHoro .Qpyr~~tx cpaKTopoa, 
Hanp~~tMep noKanbHble lltCTOI.IHHKIIt Tenna, OTpa>KeHIItR, HapyweHIItR repMeTIIti.IHOCTIIt, 
KOTOpbte TaiOKe nplltBO,llRT K KOne6aHIItRM TeMneparypbl noeepXHOCTH. 

Llro6bt orn~~tlllltTb .QecpeKTbl crpo~~trenbHbiX KOHcrpyKu,~~tiA or .Qpyr~~tx lltCTOI.IHIItKOB llt3Me
HeH~~tiA reMneparypbt o6bti.IHO rpe6yercR cy>KAeH~~te cneL..I,IItan~~tcra. OrrepMorpacp~~tcroe 
BCe B OOnbweiA CTeneHH rpe6yeTCR OOOCHOBaH~~te lltX 3aKniOI.IeHIItH OTHOCIItTenbHO rex 
~~tn~~t ~~tHbiX crpo~~trenbHbiX KOHcrpyKu,~~tiA, H a orcyrcra~~te cooreercrey10w,ero pyKOBO.Q
crea MO>Ker oKaaarbCR aarpy.QH~~trenbHbiM onpe.Qen~~trb .Qonycr~~tMbte Hn~~t He.QonycrH
Mbte ypoBHIIt Kone6aH~~tiA reMneparypbt. 

lJ.eHCTBYIOW,IItM CTaH,QapTOM no repMorpacplltllt 3,QaHIItH B BenHK06p~~tTaHIItH RBnReTCR 
craH.Qapr BS EN 13187:1999 (BS EN 13187:1999, TennoBbtexapaKTepHCTIItKIIt 3.QaH~~tiA 
- Kon~~tllecreeHHoe onpe.QeneH~~te rennoebtX ceoiAcre o6ono1.1eK 3.QaH~~tiA- I.-1HcppaKpac
HbtiA MeTO,ll (ISO 6781:1983 C H3MeHeHHRM11t). 0.QHaKO lltHTepnperau,HIO repMOrpacpH
I.IeCKHX llt306pa>t<eHIItH npH 3TOM BblnOnHRIOT cneu,~~tanlltCTbl no repMOrpacp~~tllt, OnlltpaRCb 
Ha ceoiA npocpecc~~toHanbHbiH onbtT. CraH.Qapr He co.Qep>K~~tT peKoMeH.Qau,~~tiA, .Qocra
TOI.IHbiX ,llflR onpe.QeneHIItR rpaHHL..I,bl Me>K,D,y ,llOnyCTIItMbiMIIt H He.QonyCTIItMbiMIIt ypoB
HRMH Kone6aH~~tiA reMneparypbt. YKaaaH~~tR, KacaiOw,~~tecR PAlla rennoBbiX aHoManHIA, 
co.Qep>t<arcR B KHHre BINDT Guides to thermal imaging (Infrared Thermography 
Handbook; Volume 1, Principles and Practise, Norman Walker, ISBN 0903132338, 
Volume 2, Applications, A. N. Nowicki, ISBN 090313232X, BINDT, 2005 ("PyKOBO,llCTBO 
no rennoe~~t.QeH~~tiO- CnpaBOI.IHIItK no ~~tHcppaKpacHoiA repMorpacp~~tH 11 ; TOM 1 , HopMaH 
YoKep, 0CHOBHble nplltHU,IItnblllt npaa~~tna; TOM 2, A.H. HOBHL..I,KIIt, npaKT~~tl.leCKOe npH
MeHeH~~te). 

27.4.8.3.1 Tpe6osaHHR 

TepMorpacp~~tllecKoe o6cne.QoBaH~~te, npoeo.Q~~tMoe ,llflR BbiRBneH~~tR HapyweH~~tiA u,e
nocrHocrH renno~~taonRU,HIIt 11t o6nacreiA rennoBbiX MOCTIItKOB, a ratoKe ,llflR cooreer
CTBIItR 3,QaHIItR CTpOHTenbHbiM HOpMaM H npaB~~tnaM, ,llOn>KHO CO,llep>KaTb cne.QyiOw,yiO 
lltHcpOpMaU,IItiO: 

• Tennoebte aHoMan~~t~~t. 
• HeOOXO,llHMO paan~~tl.laTb rennOBble aHOManlltH, npllt KOTOpbiX nplltlllltHOH pa3nlltlllltR 

TeMneparyp RBnRIOTCR ,QecpeKTbl repMOIIt30nRU,IItllt, lit Te, KOTOpbte RBnRIOTCR peaynb
TaTOM nOCTOpOHHIItX cpaKTOpOB, Hanp~~tMep, noKanbHbiX OCOOeHHOCTeiA B03.QYWHbiX 
noroKOB, orpa>t<eH~~tiA 11t H3nyl.leH~~tR o6beKTOB. 

• Kon~~tllecreeHHaR ou,eHKa noepe>KAeHHbiX oonacreiA a orHoweH~~tH o6nacreiA co 
cnnowHoiA renno~~taonRu,~~teiA. 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

• LleTKaR OLJ,9HKa npliteMneMOCTiit KOHKpeTHbiX aHOManlitH lit TennOiit3011RLJ,Iitlit 3AB,HiitR 
B u,enoM. 

27.4.8.4 KonHlleCTBeHHaR ou,eHKa rennos&IX aHoManHii 

TepMorpacplit4eCKaR CbeMKa ,o,omKHa noKaaarb pa3nlit41itA Me>K,LJ,y orpiDKeHHOH reM
neparypoH litccne,o,yeMbiX o6naCTeH e npe,o,enax nonA 3peHiitA. AnA npaKTiit4eCKOH 
nonb3bl CbeMKa ,o,on>KHa ClitCTeMaTiit4eCKiit o6Hapy>KiitBaTb see Blit,LJ,IitMble ,o,ecpeKTbl; 
aareM OHiit ou,eHiitBaiOTCR c litCnonb3oeaHiiteM CTaH.a.aprHoro Ha6opa Kplitreplitee; 
aHOManlitlit, KOTOpble He COOTBeTCTBYIOT peanbHbiM ,o,ecpeKTaM, OT6paCbiBaiOTCA, 3aTeM 
OLJ,9HiitBaiOTCR peanbHbl9 ,o,ecpeKTbl lit BKI1104aiOTCR B OT4eT ,D,IlR 3aKa341itKa. 

27.4.8.4.1 8&16op napaMeTpa KPHTHI.IeCKOH TeMneparyp&l 

B litHcpopMaU.IitOHHOM IllitCTKe BRE IP17 /01 (Ou,eHKa acpcpeKTOB rennoBbiX MOCTiitKOB 
B MeCTax CTbiKOBKiit lit BOKpyr oreepcrlitH -Information Paper IP17/01, Assessing the 
Effects of Thermal Bridging at Junctions and Around Openings. Tim Ward, BRE, 2001) 
nplitee,o,eHbl none3Hble yKaaaHiitA no onpe,o,eneHiitiO MlitHiitManbHO ,o,onycrlitMOH reMne
parypbl BHyrpeHHiitX noeepXHOCTeH C COOTBeTCTBYIOW,IitMiit 3Ha4eHiitRMiit K03cpcplitU,Iit
eHTa KplitTiit4eCKOH reMneparypbl noeepxHOCTiit, fcRsi· lllcnonb3oeaHiite reMneparyp
Horo K03cpcp1itU,IiteHTa n030nAeT npOBOAiitTb CbeMKY B ni060H rennOBOH o6craHOBKe 
lit noKa3biBaer o6naCTiit, r,o,e B03MO>KHa KOH,o,eHcau,litR enarlit litlllit o6paaoeaHiite nne
ceHiit, litCXOAR lit3 oco6eHHOCTeH KOHCTPYKU.Iitlit. 

KoHKperHaR reMneparypa noeepxHOCTiit eo MHoroM onpe,o,enRercA reMneparypoH 
B03,LJ,yxa BHyrplit lit CHapy>Kiit 3AB,HiitA B MOMeHT CbeMKiit, HO Belllit41itHa 'reMneparypHOrO 
K03cpcp1itU,IiteHTa noeepXHOCTiit' (fRsi) He 3aBiitCiitT OT a6COiliOTHbiX 3Ha49HiitH TeMnepa
rypbl. 0H paBeH OTHOWeHiitiO pa3HOCTiit TeMneparyp nonepeK CTpOiitTeJlbHOH KOHCTpyK
LJ,Iitlit K 06w,eH pa3HOCTiit TeMneparyp B03,LJ,yxa BHyrplit lit CHapy>Kiit 3,LJ,aHiitA. 

nplit Cb9MKe BHyrpeHHiitX noeepXHOCTeH: fRsi = (Tsi- Ta)!(Ti- Ta) 

Tsi = reMneparypa BHyrpeHHeH noeepxHOCTiit 
Ti = TeMneparypa B03,LJ,yxa BHyrplit 3,LJ,aHiitA 
T e = reMneparypa eo3,o,yxa CHapy>Kiit 3.QaHiitA 

3Ha4eHiite 0,75 C41itTaeTCR npliteMJleMbiM ,D,IlR fcRsi nplit o6cne,LJ,OBaHiitlit HOBbiX 3,LJ,aHiitH, 
TaK KaK MaKCiitMYM 3cpcpeKTiitBHOCTiit He paCCMaTplitBaeTCA nplit lit3MepeHiitRX 'u,enOCT
HOCTiit rennOiit3011ALJ,Iitlit' litlllit 'rennOBbiX MOCTiitKOB'. 0,o,HaKO nplit aHanlit3e peaynbTaTOB 
CbeMKiit BHyrpeHHiitX noeepXHOCTeH 3,LJ,aHiitH nocne KanlitTanbHOrO peMOHTa lit paCWiit
peHiitA, HanplitMep, nnaearenbHbiX 6acceHHOB, Mo>Ker norpe6oeaTbCR y4eT BillitRHiitR 
HeCTaH,o,apTHbiX ycnOBiitH. 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

27.4.8.4.2 An&TepHBTHBHblH M9TO.Q, HCnOnb3ylOU(HH TonbKO nosepXHOCTHble 

TeMneparyp&l 

111MetOTCR cepbe3Hble apryMeHTbl B nonb3Y roro, l.ITO npH repMorpacpHl.leCKOM o6CJle

AOBaHHH CJ19AY9T HCnOnb30B8Tb TOnbKO A8HHbl9 0 noeepXHOCTHbiX TeMneparypax 

6e3 yl.lera reMneparypbl oKp)?KatO~ero B03Ayxa. 

• CrpaTHcpHKaLJ,HR BHyrpH 3AaHHR CHnbHO 38TPYAHReT HCnOnb30B8HHe TeMneparypbl 

B03Ayxa BHyrpH 3A8HHH B Kal.leCTBe onopHOH. HeRCHO, KaKYIO TeMneparypy CJle

AYfn HCnOnb30B8Tb- Cp9AHIOIO, Ha ypOBHe nona, nOTOnKa HnH Ha BbiCOTe rennOBOH 

aHOManHH, H Ha K8KOM paCCTORHHH OT CT9Hbl OHa AOn>KHa ObiTb H3MepeHa? 

• BnHRHHe H3nY49HHR, HanpHMep, H3nY49HHe B CTOpOHY HOl.IHOrO He6a, 38TPYAHRIOT 

onpeAeneHHe TeMneparypbl B03Ayxa CHap)?KH 3A8HHH. BeCbMa HepeAKO BHeWHRR 

noBepXHOCTb CTpOeHHH HMeeT 6onee HH3KYIO TeMneparypy, l.leM OKp)?KaiO~HH 

B03Ayx, H3-38 RBn9HHR H3nY4eHHR B CTOpOHy He6a, TeMneparypa KOTOpOrO ObiB8eT 

nopRAKa -50°C. Sro MO>KHO yBHAfnb Heeoop)?KeHHbiM rna3oM, Ha6ntOAaR o6pa-

30BaHHe pocbl HnH HHeR Ha noeepxHocmx 3A8HHH B yCJlOBHRX, KOrAa reMneparypa 

OKp)?KatO~ero B03Ayxa BbiWe TOl.IKH pOCbl. 

• Heo6XOAHMO 3aMeTHTb, l.ITO KoHu,enu,HR 3Hal.leHHH U 6a3HpyercR Ha 'reMneparypax 

OKp)?KatO~eH cpeAbl' no ooe CTOpOHbl CTpOHTenbHOH KOHCTPYKU.HH. STOT cpaKT 

l.I8CTO He Y4HTbiB8eTCR HeOnbiTHbiMH HCCneAOBarenRMH. 

• .QBa 3H849HHR TeMneparypbl, KOTOpb19 HanpRMYIO CBR38Hbl C nepeHOCOM Tenna 

CKB03b CTpOHTenbHYIO KOHCTPYKU.HIO (HnH n1060e TBepAOe reno),- 3TO TeMnepa

rypbl noeepXHOCTH Ha Ka>KAOH CTOpOHe KOHCTPYKU.HH. 

• noaroMy Hcnonb30BaHHe arHx reMneparyp noeepxHocreH AaeT 6onee eocnpoH3-

BOAHMble pe3ynbT8Tbl. 

• B Kal.lecree reMneparyp noeepxHocreH Hcnonb3YIOTCR cpeAHHe noeepxHOCTHble 

reMneparypbl yl.laCTKOB H3 OAHoro MarepHana e6nH3H aHoManHH, H3MepeHHble 

BHyrpH H CHap)?KH CTpOHTenbHOH KOHCTPYKU.HH. C yl.leTOM TeMneparypbl C8MOH 

aHOManHH H, HCnOnb3yR K03cpcpHU,H9HT KpHTHl.leCKOH TeMneparypbl noBepXHOCTH, 

MO>KHO yCTaHOBHTb noporOBbiH ypoeeHb, KOTOpbiH 38BHCHT OT YKa38HHbiX 3H8l.leHHH 

reMneparypbl. 

• npHBeAeHHble Bblwe apryMeHTbl He HCKntOl.latOT HeooxoAHMOCTb Yl.IHTbiBaTb orpa

>KeHHR OT OObeKTOB, HMeiO~HX HeOObll.IHble TeMneparypbl H HaxOAR~HXCR Ha 

yl.laCTKax, pacnono>KeHHbiX HanpoTHB noeepxHocreH 3A8HHR. 

• HeOOXOAHMO TaK>Ke npoBeCTH cpaBHeHHe Hap)?KHbiX noBepXHOCTeH 3A8HHR, Ha

npaeneHHbiX B pa3Hble CTOpOHbl rOpH30HT8, l.ITOObl OnpeAenHTb BnHRHHe OCT8TOl.I

HOrO conHel.IHoro renna Ha HX reMneparypy. 

• CbeMKY Hap)?KHbiX noeepxHocreH Henb3R npoBOAHTb, ecnH T si-T 50 noeepxHOCTH 

6onee l.leM Ha 10% npeBblwaer Tsi- T50 noeepxHOCTH, HanpaeneHHOH Ha ceeep 

HnH 6nH>Ke ecex K ceeepy. 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

• AnA ,D,ecpeKTOB, KOTOpb19 B IP17/01 paCCMaTplitBaiOTCR KaK HapyweHHe TennOiit30-
IlRLJ,Iitlit comaCHO ycnOBHIO 0,75, K03cpcplitU,H9HT KpHTH49CKO~ TeMneparypbl noeepx
HOCTiit paBeH 0,78 ,DJlR BHyrpeHHe~ noBepXHOCTH lit 0,93 ,DJlR Hapy>KHO~ noBepXHO
CTH. 

B ra6n~~tu,e HH>Ke np~~tee,D,eHbl reMneparypbl BHyrpeHHe~ H Hapy>t<HO~ noeepxHocre~ 
npH aHoManHH, KoropaR npHBO.D.HT K HapyweHHIO rennoH30I1RLJ,HH comacHo IP17/01. 
0Ha raK>Ke noKa3biBaer nocreneHHoe pa3pyweHHe rennoH30I1RLJ,Iitlit, Koropoe RBnR
ercR He06XO,D,IitMbiM ycnOBH9M ,DJlR C03,D,aHHR nO,D,06HO~ CHryaLJ,IitH. 

npMMep C nerKOBeCHOM MeTannM~eCKOM O&lMLJ,OBKOM C XopOWMM Y'la- Y~aCTOK c Hapy-
HapyweHMRMM TennOM30nRLU4M CTOK WeHMRMM 

Hapy>t<HBft reMnepayYpa a "C 0 0 

TeMnepayYpa BHyrpeHHeiil noaepxHOCTIII a "C 19,1 15,0 

TeMnepayYpa Hapy>t<HOIA noaepxHOCTIII a "C 0,3 1,5 

Ko3cpcpliiUMeHT noaepxHOCTIII comacHo IP17/01 0,95 0,75 

Ko3cpcpliiUMeHT KPIIITM4ecKolll reMnepayYpbl noaepxHOCTIII 0,92 
comaCHO IP17/01 

Tomt~Ha 11130nRUHM AllR o6ecne4eHMR raKoro AeiiiCTBHR, MM 80 5,1 

noKanbHOe 3H849Hiil9 U B BT/M2K 0,35 1,92 

Ko3cpcpHUM9HT noaepxHOCTM TN1 cornacHo UKTA 0,78 

Ko3cpcpHUM9HT noaepxHOCTM TN1 UKTA CHapy>~<~~~ 0,93 

npHM9LIBHHR K Ta6flHL.l9 

1 3Ha4eHHR rennoeoro conpoTHBileHHR noeepxHOCTH, B3RTble lit3 ADL2 2001: 

• BHyrpeHHRR noeepxHOCTb 0,13 M2K/Br 
• Hapy>t<HaR noeepxHOCTb 0,04 M2K/Br 

111cro4HHKOM ,D,aHHbiX RBilRercR craH,D,apr BS EN ISO 6946 (BN EN ISO 6946:1997 
CocraBHble 4aCrH H sneMeHTbi3,D,aHH~- Tennoeoe conpor~~tBileHiite H rennoeoe 
nponycKaHHe- Mero,D, pac4era). 

2 TennonpoBO.D.HOCTb lit30nlitpy10w,ero Marep~~tana npHHRTa paBHO~ 0,03 Br/M K. 
3 Pa3HOCTb TeMneparyp Me>K,D,y aHOManlite~ lit HOpManbHbiMH Y4aCTKaMiit COCTaBnReT 

1,2 rpa,D,yca cHapy>Kiit lit 4,1 rpa,D,yca BHyrplit 3,D,aHiitR. 
4 TeMneparypHbl~ KOscpcp~~tu,HeHr noeepxHOCTH UKTA TN1 npH BHyrpeHHe~ CbeMKe 

onpe,D,enRercR no cpopMyne: 
Fsi = (Tsia- TscJ/(Tsi- TscJ 
r,D,e 
T sia = TeMneparypa BHyrpeHHelit noBepXHOCTH B o6naCTiit aHOMaJllitH 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

T 50 = reMnepa-rypa Hapy>KHO~ noeepxHOCWI (HopManbHbl~ y~aCToK) 

T si = reMnepa-rypa BHyrpeHHe~ noeepxHOCTH (HopManbHbl~ y~acroK) 

5 TeMneparypHbl~ KoscpcpHu,HeHT noeepxHOCTH UKTA TN1 npH Hapy>KHO~ CbeMKe 

onpe,D,enRercR no cpopMyne: 

Fso = (Tsoa- Tsi)/(Tso- Tsi) 
rAe T80a = reMneparypa Hapy>KHO~ noeepxHOCTH B o6naCTH aHoManHH 

27.4.8.4.3 8&160p M8KCHMBn&HO aonyCTHMOH nnOUUJ.Q,H aec:peKTOB 

MaKCHManbHO ,D,OnyCTHMaR nnOUJ,a,lJ,b ,D,ecpeKTOB RBnR9TCR napaMeTpOM, OTHOCRLUHMCR 

K o6naCTH KOHTpOnR Ka~eCTBa. MO)KHO npHB9CTH JlOBOJlbl B nonb3y TOrO, ~TO y~aCTKH, 

r,LJ,e B03MO)KHbl KOHAeHcau,HR enarH, o6pa3oBaHHe nneceHH HnH HapyweHHR renno

H3onRU.HH, ,llOfl)KHbl OTCYTCTBOBaTb B006LUe, H Mane~WHe cpaKTbl 06Hapy>K9HHR TaKHX 

aHoManH~ JlOfl)KHbl 6b1Tb BKntO~eHbl B or~er. O,LJ,HaKo cornacHo o6LUenpHHRTOMY 

MH9HHIO, 0,1% BH,llHMO~ noeepXHOCTH 3,llaHHR C~HTa9TCR ,LJ,OnyCTHMbiM npe,D,enOM 

AflR CyMMapHO~ nnOUJ,a,lJ,H ,ll9QJ9KTOB B COOTB9TCTBHH CO CTpOHT9flbHbiMH HOpMaMH 

H npaBHnaMH. STO COOTB9TCTBY9T O,llHOMy KBaApaTHOMy Merpy H3 K~O~ TbiCR~H. 

27.4.8.4.4 H3MepeHHe TeMneparyp&l nosepxHOCTH 

,llnR H3MepeHHR TeMneparypbl noBepXHOCTe~ HCnOnb3ytOTCR CHCT9Mbl TennOBH,ll9HHR. 

Oneparop C ,D,OCTaTO~HO~ KBanHcpHK8U,H9~ B COCTORHHH Onpe,D,enHTb, Y~HTbiBaTb H 

BKniO~HTb B O~eT H3M9H9HHR K03Cf:>QJHU,H9HTOB H311Y~9HHR H 0Tp~9HHR HCCI19JlY9MbiX 

noeepxHoCTe~. 

27.4.8.4.5 H3MepeHHe nnoUUJ.Q,H aec:peKTOs 

io-13MepeHHR nnOUJ,a,lJ,H ,D,ecpeKTa MQ)KHO BblnOnHHTb, C~HTaR KOflH~eCTBO nHKC9flOB C 

HCnOnb30BaHH9M nporpaMM aHanH3a T9pMOH306p~9HH~, HflH C nOMOLUbiO 60nb

WHHCTBa naK9TOB AflR ra6nH~HbiX Bbi~HCfl9HHH npH 06ecne~9HHH Cfl9AYIOLUHX 

ycnOBHH: 

• PaccroRHHe Me.>KAy KaMepoH H o6'beKTOM CbeMKH JlOfl)KHO 6biTbTO~Ho H3MepeHo, 

HanpHMep C nOMOLUbiO fla39pHOH CHCT9Mbll0 

• npH Bbl6ope pacCTORHHR JlO u.enH Heo6XO,llHMO Y~HTbiBaTb BeJlH~HHY Mn3 CHCT9Mbl 

cpOpMHpOBaHHR H306p~9HHRIO 

• Heo6xoAHMO y~HTbiBaTb nt06ble yrnoBble OTKnOHeHHR or nepeneHJlHKYnRpHoro 

HanpaeneHHR M9.>KAY KaMepOH H HCC119JlY9MOH noeepXHOCTbiO. 

3,D,aHHR CO,D,9p)KaT MHOrO~HCfl9HHbl9 KOHCTpyKTHBHbl9 3fl9M9HTbl, KOTOpbl9 He 

npe,c,craenRtOT HHTepeca AflR KonH~eCTBeHHoro repMorpacpH~ecKoro aHanH3a, Ha

npHMep OKHa, QJOHapH BepXHero CBeTa, HCTO~HHKH CBeTa H Tenna, CHCT9Mbl B9HTH

flRU,HH H KOHJlHU.HOHHpoeaHHR eo3,llyxa, rpy6bl H sneKTponpoeo,LJ,Ka. O,c,HaKo MeCTa 

CTbiKa 3THX 3fl9M9HTOB C 060nO~KOH 3,llaHHR ,LJ,Ofl)KHbl paCCMaTpHBaTbCR B XO,ll9 06-

cne,D,OBaHHR. 
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27.4.8.5 YcnosHR H o6opy.QosaHHe 

AnA ,D,OCTIIOK9HVIR OnTVIManbHbiX pe3yllbT8TOB npVI T9pMorpa¢VIli9CKOH CbeMKe Ten

JlQII'I3011RLUI'IVI 3,D,aHVIH Ba>KHO YliVITbiBaTb yCJlOBHR ot<py>t<aiOw,elil cpe,o,bl 111 V~cnonb3osarb 

HaVI60nee nO,D,XO,D,RW,ee ,D,JlR KOHKpeTHOH 3a,o,aliVI o6opy,D,OB8HHe. 

Mero,o, rennoBVI,D,eHVIR no3BonReT o6Hap~V1Tb aHoManVIVI rennoVI30llRU,VIVI, ecnVI 

VIMeeTCR pa3HOCTb TeMneparyp 11'1 Y4TeHbl ycnOBVIR OKpy>KaiOW,eH cpe,D,bl. Kat< MVIHVIMYM, 

,D,Oll>KHbl C06JliO,D,aTbCR Cne,o,yiOw,He yCJlOBHR: 

• Pa3HOCTb reMneparyp none pet< crpoV~renbHOH KOHcrpyt<u,VIVI ,o,on>KHa 6b1Tb 6onbwe 

10°C. 
• Pa3HOCTb reMneparyp B03,D,yxa BHYTPVI VI cHap~H 3,D,aHVIR ,o,on>t<Ha 6b1Tb 6onbwe 

5°C B TelleHVIe nOCJle,D,HVIX ,D,Ba,D,L..I,8TVIlleTblpex llaCOB ,D,O Cb9MKVI. 

• TeMneparypa so3,o,yxa CHap~H 3,D,aHVIR ,o,on>t<Ha VI3MeHVITbCR He 6onee, 1.1eM Ha 

±3°C B Tel.leHVIe BCeH CbeMKVI VI B Tel.leHVIe O,D,HOrO 1.1aca ,D,O CbeMKVI. 

• TeMneparypa B03,D,yxa CHap~H 3,D,8HVIR ,D,Oll>KHa VI3MeHVITbCR He 6onee, lleM Ha 

± 1 0°C B TelleHHe ,D,Ba,D,LJ,aTVI lleTblpex llaCOB, npe,o,weCTBYIOW.VIX CbeMKe. 

KpoMe roro, ,o,nR CbeMKVI Hapy>t<HbiX nosepXHocrelil AOll>KHbl co6ntQAaTbCR cne,o,yiOUJ.V~e 

YCllOBVIR: 

• ~ccne,o,yeMble nosepXHOCTVI He ,D,Oll>KHbl6biTb OCBeW,eHbl npRMbiMVI COJlHeliHbiMVI 

11Yli8MVI, VI B HVIX AOJl>KHbl OTCYfCTBOB8Tb OCTaTOliHble 3cPcPeKTbl COJlHeliHOrO VI311Y

lleHVIR. Sro MO>KHO nposepVITb nyreM cpasHeHHR reMneparyp nporV~sonono>KHbiX 

cropoH 3,D,aHVIR. 

• ,D.OJl>KHbl OTCYfCTBOB8Tb aTMOCcP9PHble OCa,D,KH Henocpe,D,CTBeHHO nepe,o, HallanOM 

VI B TelleHVIe CbeMKVI. 

• Heo6xo,o,HMO y6e,o,VITbCR B cyxocrH VICcne,o,yeMbiX nosepxHocrelil. 

• Ct<opocrb serpa He ,o,on>KHa npeBbiWaTb 1 0 M/ceK. 

KpoMe reMneparypbl soa,o,yxa VIMeiOTCR raK>Ke ,o,pyrV~e ycnOBVIR ot<p~a10w,elil cpeAbl, 

KOTOpble ,D,Oll>KHbl YliVITbiBaTbCR npVI nnaHVIpOBaHHVI repMorpa¢HlleCKOH CbeMKVI 

3,D,aHVIH. HanpVIMep, Ha pe3yllbTaTbl Hap~Holil CbeMKVI Moryr nosnHRTb H311Y4eHVIR 

VI OTpa>KeHVIR OT COC9,D,HVIX 3,D,aHVIH, liVICTOe XOJlO,D,HOe He6o VI, B ropa3,D,O 60JlbWeH 

CTeneHVI, HarpeB nosepXHOCTeH COJlHeliHbiM H311Y4eHVIeM. 

KpoMe TOrO, B YCllOBVIRX CbeMKVI Kat< BHyrpeHHVIX, Tat< 11'1 Hap~HbiX nosepXHOCTeH, 

Kor,o,a reMneparypa ¢oHa ornHllaercR or reMneparypbl soa,o,yxa 6onee 1.1eM Ha 5 K, 

cne,o,yer nposecrVI VI3MepeHVIR reMneparypbl ¢oHa ,o,nR scex nosepxHocrelil, Koropble 

nO,D,BepraiOTCR ee BllVIRHVIIO, 4T06bl 06ecneliVITb He06XO,D,HMYIO TOliHOCTb H3MepeHVIR 

reMneparypblnosepxHOCTVI. 
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27.4.8.6 CbeMKB H BHBnH3 

H~~tlKe npMBOARTCR HeKOTOpble peKOMeHA&U.MM AIIR onepaTopoa-TepMorpacj)M

CToa. 

nplit CbeMKe HeOOXO,D,IitMO C06paTb ,D,OCTaTOLIHOe KOfllitLieCTSO repMorpacplitL!eCKOH 
litHcpopMaU,Iitlit, LITOObl ooecneLIIitTb ,o,aHHble co scex nosepxHocreiA 3AaHiitR AnA SbiRS
neHiitR, aHanlit3a lit SKniOLieHiitR S O'NeT SCeX litMeiOW,IitXCR TennOSbiX aHOManlitH. 

BHaLiane HeOOXOAiitMO COOpaTb litHcpOpMaU,IitiO no OKp)?KaiOW,eH cpe,o,e, snpoLieM, 
KaK lit S fliOOOH TepMorpacplit4eCKOi71 CbeMKe, SKniOLiaR cne,o,ytOW.Iite ,D,aHHble: 

• leMneparypa sHyrpeHHei71 nosepxHOCTiit s oonacrlit aHoManlitlit. 
• leMneparypa Hap)?KHOIA nosepxHOCTiit s oonacrlit aHoManlitlit. 
• Koacpcplitu,liteHr lit3nY4eHiitR nosepxHOCTiit. 
• leMneparypa cpoHa. 
• PaccroRHiite .oo nosepxHOCTiit. 

111cnonb3yeMaR noporosaR reMneparypa, KoropaR onpe.oenRercR Mero.ooM litHTepno
nRU,Iitlit. 

• ,llnR CbeMKiit sHyrpeHHiitX noeepxHocreiA noporosaR TeMneparypa noeepxHOCTiit 
(Tsia> pasHa lsia = fsi(Tsi- ls0 ) + lso· Oneparop .oomKeH litCKaTb yLiaCTKiit, reMne
parypa KOTOpbiX Hlit>Ke aroro nopora. 

• ,llnR CbeMKiit Hap)?I<HbiX nosepxHocre171 noporosaR reMneparypa nosepxHOCTiit 
(Tsoa> pasHa lsoa = fs0 (T50 - lsi) +lsi· Oneparop,o,on>KeH litCKaTb yLiaCTKiit, reMne
parypa KOTOpbiX BbiWe aroro nopora. 

Mero,o,litKa nonY4eHiitR lit306pa>t<eH1itiA aHOManlitiA .oon>t<Ha ooecneLIIitTb litX nocne,o,ytOw,litiA 
aHanlit3: 

• rpaHiitLI,bl lit300pa>t<eHiitR AOfl>KHbl ObiTb napannenbHbl rpaHiitLJ,aM CTeH litfllit KpbiWiit. 
• HeOOXOAiitMO ooecneLIIitTb yron 3peHiitR Ofllit>Ke K nepneHAiitK}'nRpy OT CHiitMaeMOi71 

nosepXHOCTiit. no S03MO>KHOCT1it, cne,o,yeT litCKniOLIIitTb lit31it306pa>t<eHiitR litCTOLIHiitKiit 
litHcppaKpacHoro lit3nyLieHiitR- ocseTiitTenbHble naMnbl, HarpesarenbHble nplitoopbl, 
aneKTpoo6opy.oosaHiite lit orpa>t<atOw,lite rena. 

Mero,o,litKa aHanlit3a B HeKoropoa71 creneHiit 3aSiitCiitT or litcnonb3yeMoro nporpaMMHoro 
ooecneLieHiitR, HO .oon>KHa co.oep>KaTb cne.oytOW.Iite ocHOBHble aranbl: 

nonY4IitTe lit300pa>t<eHiite Ka>K,D,Oi71 aHOManlitlit litfllit rpynnbl aHOManlita71. 

• C noMOW.biO nporpaMMHbiX cpe.ocrs Sbl,o,enlitre o6nacTb aHoManlitlit s npe.oenax 
lit306pa>t<eHiitR, crapaRCb litCKniOLIIitTbAeranlit crpolitrenbH0171 KOHCTPYKLJ,Iitlit, Koropble 
He litMeiOT K HeH OTHOWeHiitR. 
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27- Bse.aeHne s repMorpacpniO coopyJKeHHH 

• BbllWicmne nnow.aAb o6nacnt c TeMneparypol7t HVI>Ke noporoeol7t TeMneparypbl 

AflA BHyrpeHH9H Cb9MIG1 VI BbiW9 noporOBOH TeMneparypbl AflA HapY>!(HbiX Cb9MOK. 

non~eHHbl9 pe3y1lbTaTbl COOTB9TCTBYIOT nnOUJ,aAVI ,D,ecpeKTa. HeKOTOpble aHOMa

IlVIVI, KOT0pb19 Ka3anVICb A9Ql9KTaMVI BO Bp9MA Cb9MKVI, Ha 3TOM 3Tane MOryr H9 

npOABilATb xapaKTep A9Ql9KTOB. 

• Cno>KVITe nnoutaAVI AecpeKTOB, nonylleHHble B pe3yllbTaTe o6pa6oTKVI ecex H3o6-

pa>KeHVIH I~-
• BblliVICilVITe nllOLUaAb BCeX BVIAVIMbiX noBepXHOCTeH 3AaHVIA. npH 3TOM H900XOAVIMO 

CilO>KVITb 3Hali9HVIA nllOUJ,aAVI BCeX CTeH VI KpbiWVI. 06blliHO VICnOilb3YeTCA nnOLUaAb 

HapY>KHOH noeepxHOCTVI3AaHVIA. ArlR 3AaHVIH npocTOH reoMeTpVII.IeCKOH cpopMbl 

V~cnonb3ytOTCA 3HalleHVIA o6utel7t AflVIHbl, WVIpVIHbl VI BbiCOTbl. 

At= (2h(L + w)) + (Lw) 
• Onpe,D,enV~Te KPVITHI.IecKoe 3Hal.leHVIe AflA nnow.aAH ,D,ecpeKTOB Ac· YcnoBHO oHa 

onpeAenAeTcA, KaK OAHa TbiCAliHaA VlllVI 0,1% o6utel7t nnow.aAH 3AaHVIA. 

Ac = AJ1000 
• EcnVI I~ < Ac, MO>KHO CliHTaTb, liTO 3AaHVIe ooecneliVIBaeT llnpVIeMneMO Henpe

pb1BHYI011 TenllOVI30IlAUVIIO. 

27.4.8.7 CocrasneHHe 0111era 

0Tli9Tbl AOil>KHbl YAOCTOB9pATb 0U9HKY rOAHOCTVI HilVI HerOAHOCTVI T9nllOVI3011AUVIVI, 

COOTB9TCTBOBaTb Tp900BaHVIAM 3aKa3liVIKa VI CO,D,9p>KaTb ,D,aHHbl9, KaK MVIHVIMYM B 

o6beMe, yKa3aHHOM B CTaH,D,apTe BSEN 13187. AnA noeTopeHVIA oocne,D,oeaHVIA nocne 

3aBepweHVIA pa6oT no ycTpaHeHHIO AecpeKTOB OOblliHO Tpe6yeTCA cneAytOLUaA VIH

cpopMaUVIA. 

• IIICXOAHbl9 ,D,aHHbl9 0 U911VI VICCI19,lJ,OBaHHA VI npVIHUVInax ero npOB9,lJ,9HVIA. 

• MecTo, HanpaeneHHe, AaTa H epeMA CbeMKVI. 

• YHVIKanbHoe VIAeHTVIQlVIKaUVIOHHoe o6o3HalleHVIe. 

• Cl>aMVIIlVIA VI KBanVIcpVIKaUVIA onepaTOpa, npOBOAVIBWero Cb9MKY. 

• TVIn 3AaHVIA. 

• norOAHbl9 ycnOBHA, CKOpOCTb VI HanpaBI19HVI9 B9Tpa, BpeMA nOCI19AHVIX OCaAKOB, 

xapaKTepVICTVIKVI COI1H9liHOrO OCB9LU9HVIA VI oonai.IHOCTVI. 

• TeMneparypa OKpY>KatOutero B03Ayxa BHYfpVI VI CHapY>!(V13,lJ,aHVIA B Hallane Cb9MKVI 

VI B MOM9HT non~eHVIA Ka>KAOro VI306pa>KeHVIA. Heo6xOAVIMO yKa3aTb 3Hal.leHVIA 

TeMneparypbl B03Ayxa H TeMneparypbl VI311Yli9HHA. 

• YKa3aHHe IliOObiX OTKI10H9HVIH napaMeTpOB H3MepeHVIA OT COOTB9TCTBYIOLUVIX 

Tpe6oBaHHH. 

• lllcnonb3yeMoe o6opyAoBaHVIe, AaTa nocne,D,Hei7t KanV16poBKVI, VI3BeCTHble ,D,ecpeKTbl. 

• Cl>aMVIIlVIA, KBanVIcpHKaUVIA Vlllll9HCTBO B H3B9CTHbiX OpraHH3aUVIAX Cn9UVIanVICTa 

no VI3M9p9HVIAM. 

• TVIn, pa3Mepb1 VI MecTonono>KeHVIe Ka>KAoro Ha6ntOAaeMoro AecpeKTa. 

• Pe3yllbTaTbl lliOObiX AOnOilHHT91lbHbiX H3MepeHVIH VI VICCI19AOBaHVIH. 

• OTlleTbl AOil>KHbl VIHAeKcVIpoeaTbCA H apxVIBVIpoeaTbCA TepMorpacpVICTaMVI. 
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27- Bse.aeHHe s repMorparpHIO coopy)I{BHHH 

27.4.8.7.1 06heKTHBHble ycnOBHR H orpaHH'IeHHR 

npH Bbi60pe Me>KAy BHyrpeHHe~ H Hapy>KHO~ CbeMKO~ He06XOAHMO YLIHTbiBaTb 

cneAyiOw,He ycnoBHR: 

• .Qocryn K noeepXHOCTH. 3,D,aHHR C 3aKpbiTbiMH BHyrpeHHHMH H BHeWHHMH noeepx

HOCTRMH, HanpHMep nOABeCHbiMH nOTOnKaMH, CTenniDKa.MH HnH MaTepanaMH, 

yno>KeHHbiMH pRAOM CO CTeHaMH, He nOAne>KaT o6cneAOBaHHIO no H3nO>KeHHOI:il 

3A9Cb M9TOAHK9. 

• Pacnono>KeHHe TennoHaonRU.HH. CbeMKH c TO~ cropoHbl, KOTopaR 6nH>Ke K Tenno

H30nHpy10w,eMy cno10, o6biLIHO 6onee scpcpeKTHBHbl. 

• PacnonO>K9HHe TA>KenbiX MaTepHanOB. CbeMKH C TO~ CTOpOHbl, KOTOpaR 6nH>Ke K 

TR>KenbiM MaTepHanaM, 06biLIHO MeHee 3cpcpeKTHBHbl. 

• U.enb CbeMKH. EcnH CbeMKa npeAHa3Hal.leHHA AnA BbiABneHHA MeCT B03MO>KHO~ 

KOHAeHcaU,HH enarH HnH o6pa30BaHHR nneceHH, He06XOAHMO npOBOAHTb BHyrpeH

HIOIO CbeMKY. 

• Pacnono>KeHHe creKna, Merannoe H APYrHx MaTepHanoe c BbiCOKO~ oTpiDKa.IOw,e~ 

CnOC06HOCTbiO. CbeMKH Ha CHnbHO OTpa>KaiOW,HX noeepXHOCTRX 06biLIHO MeHee 

3cpcpeKTHBHbl. 

• PaaHOCTb TeMneparyp, o6ycnoeneHHaA HanHLIHeM AecpeKTa, o6biLIHO MeHee aaMeTHa 

Ha Hapy>KHO~ CTeHe, KOTOpaR nOABep>KeHa BnHRHHIO ABH>KeHH~ OKpy>KaiOw,ero 

BQ3Ayxa. 0AH8KO OTCYfCTBHe HnH AecpeKT TennOH30nRU,HH, pacnono>KeHHO~ 6nH>Ke 

K Hapy>KHO~ noeepXHOCTH, LlaCTO ner1.1e 06Hapy>KHB8Tb npH Hapy>KHO~ CbeMKe. 
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28 8BSASHHS B TepMorpaQ:lHLISCKHH 

KOHTpOnb aneKTpoycTaHOBOK 

28.1 Bfl)KHOe npHMet.~aHHe 

HeKOTOpble cpyHKU,IAIA Ill xapaKTepiACTIAKIA, OniACaHHble B AaHHOM pa3,D,ene, MOryT He 

nOAAep>KIABaTbCA KOHKpeTHO~ KOHcp1Arypau,IAe~ BaWeH KaMepbl. 

8 Ka>K,lJ,OH CTpaHe ,lJ,6HCTBYIOT CBOIII 3116KTpOTeXHIIILieCKIA6 npaBIAila Ill HOpMbl. no 3TO~ 

np1AL11AH6 npou,e,D,ypbl 3116KTpOT6XHIALI6CKOrO KOHTpOilR, OniACaHHbl6 B 3TOM pa3,D,6116, 

MOryT OTiliALiaTbCR OT CTaH,D,apTHbiX npou,e,D,yp TO~ CTpaHbl, B KOTOpOH 6y.D.yr IACnOilb-

30BaTbCR 3TH rennOBIA31AOHHble KaMepbl. KpoMe TOrO, BO MHOriAX CTpaHax MIApa K 

nposepKe sneKTpoo6opy,D,oBaHIAR ,D,onycKaiOTCR n111u,a, IAMeiOw,IAe ocpHu,IAanbHoe 

paapeweHHe. nosroMy .D.O HaLiana nl06biX pa6or, csRaaHHbiX c sneKTpoo6opy,D,osa

HHeM, HeOfJXO,lJ,IAMO ,lJ,6TallbHO 03HaKOMIATbCR C COOTBeTCTBYIOW,IAeMIII rocy,D,apCTBeH

HbiMIII lA periAOHallbHbiMIII 3116KTpOT6XHIALieCKIAMIA HOpMaMIA lA CTaHAapTaMIA. 

28.2 06u.cHe cae,aeHHR 

28.2.1 BcrynneHIAe 

8 HaCTORW,ee BpeMR TepMorpacpHR RBI1R6TCR XOpOWO 3apeKOM6H,lJ,OBaBWIAM cefJR 

MeTO.D.OM, npiAMeHReMbiM ,lJ,IlR nposepKIA sneKTpoycraHOBOK. STo 6blno nepBbiM 111 

Ha1116onee w~~tpoKo pacnpocrpaHeHHbiM npiAMeHeHIAeM repMorpacpiAIA. CaMa IAHcppa

KpacHaR KaMepa nepe>KIAila nepiAO,lJ, 6ypHOrO pa3BIIITIIIA, lAB HaCTORW,IA~ MOM6HT Mbl 

Mo>KeM yrsep>K,D,aTb, LITO Y>Ke 8-e noKoneHIAe repMorpacpiALieCKIAX CHCTeM crane .D.O

crynHbiM ,lJ,IlR nonbaosareneH. Bee HaLianocb B 1964 r., 6onee 40 ner Ha3a,D,. A ce~Liac 
MeTO,lJ, np1113HaH BO BCeM MIApe. 0H WIApOKO npiAMeHReTCR KaK B IA,lJ,yCTpiAallbHO pa3-

BIATbiX, TaK lA B pa3BIABaiOW,IAXCR CTpaHax. 

8 T6LieHIA6 nOCI16,lJ,HIIIX ,lJ,6CRTIAileTIA~ TepMOrpacpiAA B COLieTaHIAIA C BIAfJpaU,IIIOHHbiM 

aHalliA30M ABilRilaCb OCHOBHbiM M6TO,lJ,OM nOilHO~ ,D,IAarHOCTIAKIA npOMbiWileHHbiX 

ycraHOBOK ,lJ,IlR BblnOnHeHIAR nporpaMM npOQJIAilaKTIALI6CKOrO TeXHIALI6CKOrO 06cny

>KIABaHIAR. rnaBHOe npeHMyW,eCTBO yKa3aHHbiX MeTO,lJ,OB COCTOIAT B TOM, LITO OHIII He 

TOilbKO n03BOilRIOT BblnOilHRTb npOB6PKY ycraHOBOK B npou,ecce lAX 3KCnnyaraU,IAIA; 

B ,lJ,6~CTBIAT6IlbHOCTIII pafJora ycraHOBKIA B p6>KIAM6 HOpMallbHO~ 3KCnnyaTaU,IIIIA ABilR

eTCR npe,D,nOCblllKO~ ,lJ,IlR BblnOnHeHIAR TOLIHbiX IA3Mep6HIAH, TaKIAM 06pa30M OCTaHOBKIA 

npo1A3BO.D.CTBeHHoro npou.ecca He Tpe6yeTcR. TepMorpacpiALieCKIAH KOHrponb sneK

rpoycTaHOBOK np1AM6HR6TCA B Tpex OCHOBHbiX OTpaCilRX: 

• npOIA3BO,lJ,CTBO 3116KTp03HepriAIA 

• nepe,D,aLia sneKTposHepriAIA 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

• PacnpeAeneH~~te sneKTposHepr~~t~~t, r.e. npoMblwneHHoe ~~tcnonb3oBaH~~te sneKTpo-
3Hepnt~~t. 

Tpe60B8HIIte, 4T06bl npoBepKIIt npOBO,D,IItnlltCb Ha pa60T810UJ,IItX B HOpManbHOM pe)KIItMe 
ycraHOBKax, np~~taeno K ecrecraeHHOMY pas,D,eneH~~tiO Me>K.Ay yKasaHHbiMIIt rpynnaM~~t 
o6opyAOBaH~~tR. KoMnaH~~tH, aaH~~tMaiOLUHeCR npo~~t3BOACTBOM sneKTp03HeprH~~t, 

o6bi4HO npoBOART ~~t3MepeHHR B nep~~tOAbl BbiCOKO~ HarpyaK~~t. PacnpeAeneH~~te 3THX 
nep~~tOAOB pa3nllt4HO, B 38BIItCHMOCTIIt OT CTpaHbl lit KnlltM8TIIt49CKO~ 30Hbl. nep~~tOAIIt4-
HOCTb npoaepoK onpeAenRercR TaK)Ke r~~tnoM sneKTpocraHUH~~t, r.e. reM, RBnRercR 
n~~t oHa r~~tAposneKTp~~t4ecKo~, aroMHO~ ~~tn~~t rennoao~ - Ha yrne ~~tn~~t Ha )KIIt,D,KOM 
ronn~~tae. 

B sro~ orpacn~~t npoMblwneHHOCTH - no Kpa~He~ Mepe, B ceaepHbiX crpaHax c 
4eTKIItMIIt Ce30HHbiMH H3MeHeHHRMIIt norO,D,bl - npoaepKIIt npOBOARTCR BeCHO~ lit 

oceHbiO HnH nepeA All~~tTenbHbiM~~t nepepbiBaM~~t a pa6ore. TaKHM o6pa30M, a n106oM 
cny4ae peMOHTHbl9 pa60Tbl BblnOnHRIOTCR B nepHOA OCT8HOBK!It npOH3BO,D,CTBa. 0A
H8KO sro npaa~~tno np~~tMeHRercR ace pe)Ke, "" B nocneAHee apeMR npoaepK~~t npoao
ARTCR np~~t pa3n11t4HbiX Harpy3Kax lit pa604HX COCTORHII'IRX 3neKTpOCT8HUH~. 

28.2.2 OC5w,He xapaKTepHCTHKH oC5opyAoBaH~~tR 

~ccneAyeMoe o6opy,D,oaaH~~te o6na,D,aer onpeAeneHHO~ reMneparypHo~ xapaKTep~~t
CT~~tKO~, KOTOpaR ,D,On)KH8 6b1Tb llt3B9CTHa cneuHan~~tcry no TepMorpacp~~tH 9LU9 AO 
Ha4ana npoaepK~~t. AnA Ka>K.Aoro yana sneKTpoo6opyAoBaH~~tR aapaHee ~~taaecrHo, 
K8KIIte ,D,ecpeKTbl nplltBOART K H3MeHeHHIO rennOBO~ KapTHHbl H3-38 yaenH4eHHR CO
npOTHBneHIItR lltnllt nOBbiWeHHHR CHnbl TOKa. 

TeM He MeHee, none3HO nOMHIItTb, 4TO B HeKOTOpbiX cny4aRX, Hanp~~tMep, AllR cone
HOH,D,OB 'neperpea' RBnReTCR eCTeCTBeHHbiM npH3H8KOM H He CBH,D,erenbCTByeT 0 
pa3BHB810LUeMCR ,D,ecpeKTe. B ,D,pyrHx cny4aRX, HanpHMep a T04Kax coe,D,HHeHHR 
sneKTpOABHrarene~. neperpea MO)KeT oaHa4aTb, 4TO HcnpaaHaR 48CTb 6eper Ha 
ce6R BCIO Harpy3KY, 4TO npHBO,D,HT K ee neperpeBaHIItiO. 

AHanor~~t4Hbl~ npHMep noKa3aH B p83,D,ene 28.5.7- neperpea OAHoro KoMnoHeHra 
B peaynbrare ,D,ecpeKTa B ApyroM KOMnoHeHre Ha crp. 155. 

TaKHM o6paaoM, HeHcnpaaHble 48CTH sneKTpoo6opy,D,oaaHHR MOryr HMeTb H 6onee 
BbiCOKYIO, ""6onee H~~t3KYIO reMneparypy, no cpaaHeH~~tiO c HOpManbHbiMH 11HCnpaa
HbiMH11 48CTRM!It. no3TOMY He06XO,D,HMO nonY4HTb K8K MO)KHO 60nbWe HHcpOpM8L.I,IItllt 
o6 o6beKTe HccneAOBaHH~ eLUe AO Ha4ana npoaepK~~t, 4T06bl HMeTb npe,D,craaneHHe 
o6 O)KH,D,aeMbiX peaynb rarax. 
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28- 8B9,Q9HH9 B T9pMOrpacpHI-i9CKHH KOHrpOnb 3n9KrpOyCTaHOBOK 

06w,ee npaBIAflO, O,llHaKO, COCTOIAT B TOM, liTO noKanbHOe nOBbiWeHHe TeMneparypbl 

CBHAerenbcreyer o B03MO)KHOM AecpeKTe. 3HalleHHe reMneparypbl H aneKTpHlleCKOH 

Harpy3KIA B MOMeHT npoeepKH KaKOrO-nHOO y3Jla OOOpy,llOBaHHA yKa3biBaiOT Ha CTe

neHb cepbe3HOCTH HeHcnpaBHOCTH H MOryT Cfly>KHTb OCHOBaHHeM AnA nporH031ApO

BaHIAA nocne,LJ,CTBHH B cnyllae IA3MeHeHIAA ycnOBIAH. 

lJ.nA npaBIAflbHOH OU,eHKIA peaynbTaTOB B Ka)K,LJ,OM KOHKpeTHOM cnyllae HeOOXOAHMO 

pacnonaraTb no,llpOOHbiMIA CBe,lleHIAAMH 0 TennOBbiX xapaKTepiACTIAKax OT,ll9flbHbiX 

y3JloB ooopyAoBaHHA, a HMeHHO, o AonyCTHMbiX TeMneparypax AnA HcnonbaoeaHHbiX 

MarepHanOB H Ba>KHOCTH cpyHKU,HOHHpOBaHHA ,llaHHOrO Y3Jla AnA HOpManbHOH paOOTbl 

BCeH CIACT9Mbl. 

HanpHMep, H30nAU.HA Ka6eneH npH TeMneparypax Bblwe onpeAeneHHoro npe.D.ena 

repAeT CBOIA H30flAU,IAOHHble CBOHCTBa, liTO yeenHliHBaer onaCHOCTb B03ropaHHA. 

8 cnyllae BbiKniOllaTeneH, npH llpe3MepHO BbiCOKIAX TeMneparypax B03MO)KH0 npo

nnaeneHHe ,LJ,eraneH, Koropoe enocne,LJ,CTBHH oy,LJ,er npenArcreoearb pacu,enneHHIO 

KOHTaKTOB H npHBe,LJ,eT K cpyHKU,HOHanbHOH HenpHrO,llHOCTH BbiKniOllarenA. 

4eM oonbwe 3Haer oneparop IIIK-KaMepbl 00 HCCne,LJ,yeMOM ooopyAOBaHHH, reM 

Bblwe 6y,LJ,er Kallecreo peaynbraroe npoeepKH. Ho TPYAHO npe,LJ,nonO)KIATb, liTO 

Ka)K,llbiH cneu,HanHcT no IIIK-TepMorpacpHH CMO)KeT oona,LJ,aTb HCllepnbiBatOW.HMH 

aHaHHAMH o ecex ycrpoHCTBax, npoeepKoH KOTOpbiX eMy npiAXOAHTCA aaHHMaTbCA. 

noaTOMY Tpa,lliAU,HOHHO CliiATaeTCA, liTO npoeepKIA ,llOfl)KHbl npOBO,lliATbCA B npHCyr

CTBHH cneu,HanHcra, oreellataw,ero aa ooopy,LJ,oeaHHe. 

28.2.3 npoeepKa 

no,llrOTOBHT9flbHbiH 3Tan npoeepKH ,ll0fl)K9H BKniOllaTb BbiOOp npaBIAflbHOrO THna 

OTlleTa. 4aCTO npiAXOAHTCA IACnOnb30BaTb ,llOnOnHIAT9flbHbl9 npiAOOpbl, HanpHMep 

aMnepMerpbl AnA H3MepeHHA roKa B u,enAx nocne o6Hapy>t<eHHA AecpeKTOB. EcnH 

rpeoyercA H3MepHTb CHny eerpa npH npoeepKe ooopy,LJ,oeaHHA, croAw,ero Ha orKpbl

roM B03,llyxe, BaM HeOOXO,llHM aHeMOMerp. 

Cl>yHKU,HH aeroMaTHlleCKOH HacrpoHKH IIIK-KaMepbl noaeonAIOT oneparopy nonYl.IHTb 

IIIK-Haoopa>KeHHe npoeepAeMbiX KOMnoHeHTOB c onrHManbHbiM KOHrpacroM, npH 

KOTOpOM XOpOWO BIAAHbl B03MO)KHbl9 ,llecpeKTbl H yllaCTKIA noKanbHOrO neperpeea. 

Ha H3o6pa>t<eHHH oco6o lleTKO Bbl,llenAIOTCA neperpeTbleTOliKH. Cl>yHKLJ,HA H3MepeHHA 

TeMneparypbl n03BOnAeT aBTOMaTHlleCKH H,lleHTHQlHU,HpOBaTb TOliKH MaKCHMyMa 

TeMneparypbl B 30Hax neperpeaa HflH IA3MepATb pa3HOCTb Me>KAy MaKCHManbHOH 

reMneparypOH B KaKOH-nHOO 30He lA BbiOpaHHbiM oneparopOM ypOBH9M OTCllera, 

HanpHMep TeMneparypoH oKpy>t<atOw,ero eoaAyxa. 
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PMcyHOK 28.1 ~306pa>K9HMA M30nATOpa BbiCOKOBOObTHOH nMHMM aneKTponepe,Q,aqM B MHcppat<paCHOM 

M BM,Q,MMOM AM8na30H9. 

CCSop A8HHbiXAJ1A cocraBileHMA aNeta no npoaepKe Ha~MHaeTCA nocne onpeAeneHMA 

oneparopOM M9CTOnOI10>K9HHA Aecp9KTa, KOrA8 OH y(59>KA89TCA, 4TO neperpeB B 

A8HHOH TO~Ke He CBA3aH C OTpa>KeHHAMM Ill He ABilAeTCA eCTeCTBeHHbiM AJ"'A npoae

pAeMOro 06opyAOB8HMA B HOpM811bHOM pe>KMMe pa60Tbl. B O'J'l.leT BKI1104810TCA 

A8HHbl9 no K08cpcp1!1~9H1Y MSJ1Yli9HHA, MA9HTHcpHKa~A KOMnOHeHTa, A9MCTBYIOUJ,H9 

3Ha4eHMA pa604MX Ill ApyrHX napaMeTpOB, a TaiOKe 1!13MepeHHble 3Ha~eHHA TeMnepa

lYPbl • .lJ.nA 00091'\.19HHA MA9HTMcpHKal-'MM 48CTO A9118eTCA 06bi~H8A cpOTOrpacpMA MC

C119AY9MOrO 06"beKTa. 

28.2.4 Kn8CCHcpHK8L-'HA Ae4»9KTOB Ill COCT8BJleHH9 OT4eT8 

CocraaneHMe O'J'l.leroa acer.o,a 04MTanOCb e&MOH TPYAOeMKOM ~o~aCTbiO IIIK-CDeMKM 

06"b9KTOB. liT06bl KnaCCMcpH~MpOB8Tb HaMA9HHbl9 A9cp9KTbl Ill COCTaBilATb O'J'l.I9T no 

pesyllbTaTM npoaepKH, 11011Y'-!9HHbiM B T9"19HH9 OAHOro AHA, ~aCTO npMXOAMTCA rpa

THTb He MeHee OAHOro - AByx AHeM. noA06H&A CH1Y8~MA OCT8eTCA 6es H3MeHeHHM 

AJ"'A MHOrHX cne~ManMCTOB no TepMorpacpHH, KOTOpbl9 He CKilOHHbl BOCnOI1b30B8TbCA 

npeMMYU49CTBaMM, CT8BWMMH B03M0)1(HbiMM 6naro.o,apA npMMeHeHMIO KOMnbiOTepOB 

111 cnel-'ManbHbiX nporpaMM no IIIK-KOHTponiO, a ~o~aCTHOCTM, no coCTaBJleHMIO O'J'l.leroa. 

KnaccHcpHKa~MA AecpeKTOB AOil>KHa 6b1Tb HC4epnbiBaiOUJ,eM M 060CHOBaHHOM, Y"'M

TbiB810U49M He TOilbKO KOHKpeTHbl9 ycnOBMA Cb9MKM (~TO C8MO nO cet)e B8)1(H0), HO 

Ill B03MO>KHOCTb HOpMHpOBKM llOBbiWeHHOH TeMnep&lYPbl AJ"'A YCilOBHH CT8HA8PTHOM 

HarpY3KM Ill HOpManbHOM TeMnepalYpbl OKPy>t<aiOw,ero B03Ayxa. 

HanpHMep, nOBbiWeHMe T9Mnepa1Ypb1 KOMnOH9HT8 ycr&HOBKH H8 +30°C, H9COMH9HHO 

CBHAeTellbCTBYeT 0 cepbe3HOM HeHcnpaBHOCTH. Ho ecnH AJ"'A OAHOrO KOMnOH9HT8 

TaKOH neperpea HMeer Mecro npH 100%-HOM HarpY3Ke, a AJ"'A Apyroro- npH 50%

HOM, TO 0"19BMAHO, ~TO T9Mnep81YP8 BTOpOro KOMnOH9HT8 llOAHMMeTCA ew.e BbiW9 

npH YBellM4eHMH Harpy3KH OT 50% AO 1 00%. KpHTepMM OLJ,eHKM 06bi~HO Bbi6MpaeTCA, 

HCXOAA 1!13 KOHKPeTHbiX ycnOBMM SKCnnyaTal-'HM o6opyAOB8HMA. O~eHb ~aCTO, OAH8KO, 
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28- 8B9,Q9HH9 B T9pMOrpacpHI-i9CKHH KOHrpOnb 3n9KrpOyCTaHOBOK 

nporH03HpOBaHHe reMneparypbl Or.QenbHbiX KOMnOHeHrOB .QenaerCA C y1.1eroM 1 00%
HOH Harpy3KH. HanHl.IHe craH,D,aprOB ocne["\.laer cpaBHHrenbHbiH aHanH3 ,D,ecpeKTOB 
.QnA ,LJ,nHrenbHbiX nepHO,lJ,OB Bp9M9HH 11'1 ,D,aer COnee nOnHyiO HX KnaCCHcpHKa'-'HIO. 

28.2.5 npHOpHrerHOCTb AeqJeKTOB 

PyKoBo.QHrenb pacer no reXHHl.lecKoMy occn~HBaHHIO onpep,enRer npHopHreTHOCTb 
,D,ecpeKTOB, OCHOBbiBaACb Ha HX KnaCCHQlLIIKa'-'HH. BeCbMa l.laCrO nonyl.leHHaA B pe
aynbrare HHcppaKpaCHOH Cb9MKH HHQlOpMa'-'LIIA ,D,OnOnHA9rCA ,D,aHHbiMLII, COCpaHHbiMH 
C nOMO~biO ,D,pyrLIIX M9rO,llOB LIICCne,D,OBaHHA, raKHX KaK BLIICpa'-'LIIOHHbiH aHanH3 HnLII 
ynbrpaaeyK, a raK>Ke cornacoBbiBaercA c rpacpLIIKOM npocpL~~naKTHl.lecKoro rexoccny
>KLIIBaHLIIA OCOpy,D,OBaHLIIA. 

XorR lf1K-CbeMKa CbiCTpo craHoBL~~rcA HaHconee wL~~poKo npHMeHReMbiM, ceaonacHbiM 
Lll Ha.n,e>KHbiM Mero,LJ,oM .QnA ccopa LIIHcpopMa'-'LII~~'~ oc sneKTpoocopy,D,oeaHLIILII, pacora
IO~eM B HopManbHOM pe>KL~~Me 3Kcnnyara'-'L11L11, ,LJ,nA npLIIHArLIIA peweHLIIH pyKoBO,LJ,LIIrenb 
pacer no rexHHl.I9CKOMY occn~HBaHHIO ,LJ,On>KeH Yl.ILIIrbiBarb 11'1 ,D,pyrHe HCTOl.IHHKLII 
LIIHcp0pMa'-'L1111'1. 

nosroMy onpe.QeneHHe npHopHrerHOCTH peMoHrHbiX pacer OCbll.IHO He ABnAercA 
oreercreeHHOCrbiO oneparopa lf1K-KaMepbl. EcnLII oneparop ocHap~Heaer KaKYIO
nL~~co KpHrL~~l.lecKYIO cL~~rya'-'LIIIO eo epeMA CbeMKLII L~~nLII npLII KnaccL~~cpLIIKa'-'LIIH .QecpeKToB, 
oH ocRaaH npL~~enel.lb K Helil BHLIIMaHL~~e pyKoBO,LJ,HrenR no rexoccn~HBaHLIIIO, o.QHaKo 
peweHL~~e o Ba>KHOCTLII Lll cpol.IHOCTH npoee.QeHHA peMoHrHbiX pacer npHHLIIMaer pyKo
BOAHrenb. 

28.2.6 PeMoHr 

YcrpaHeHHe ocHap~eHHbiX .QecpeKToB RBnAercR Ba>KHelilwelil '-'enbiO npocpL~~naKTH
l.lecKoro rexoccn~L~~BaHLIIA. Ho, c Apyrolil cropoHbl, ceoeepeMeHoe BblnonHeHHe 
npe,D,npHArHeM npOH3BO,lJ,CrB9HHbiX nnaHOB Lll OCecnel.I9HH9 npe,D,yCMOrpeHHOH cece
CTOHMOCrLII npOAYK'-'II'ILII raK>Ke ABnAIOrCA Ba>KHbiMH nOKa3arenAMLII ,lJ,9HCrBLIIH OCCny
>KHBaiO~ero nepCOHana. nonyl.leHHaA B peaynbrare LIIHcppaKpaCHOH Cb9MKH LIIHcpOp
Ma'-'LIIA MO>Ker Cblrb noneaHOH KaK .QnA noBbiWeHLIIA scpcpeKTLIIBHOCTH peMoHrHbiX 
pacer, TaK Lll ,llnA npLII peweHLIILII ,D,pyrLIIX npOL113BO,lJ,CTB9HHbiX 3a.n,al.l C paayMHbiM pHCKOM. 

nocrOAHHbiH KOHrponb reMneparypbl OCHap~eHHOrO ,llecpeKTa, KOrOpbiH no KaKOH
nHCO npLIIl.ILIIHe H9B03MO>KHO ycrpaHHrb He3aMe.QnLIITenbHO, HanpLIIMep Lll3-3a OTCyrCTBHA 
3anl.laCTeH, MO>Ker .Qarb 3KOHOMH49CKHH 3cpcpeKT, npeBOCXO,llA~LIIH B rbiCAI.IH paa 
CTOHMOCrb pacer no CbeMKe, a HHOr.Qa Lll CTOHMOCrb caMOH lf1K-KaMepbl. ApyrHM 
npHM9pOM npOAYKTHBHOrO LIICnOnb30BaHLIIA LIIHcpOpMa'-'LIIH, nonyl.leHHOH M9rO,llOM if1K
Cb9MKLII, ABnAeTCA npLIIHArL~~e peweHHA He npoeo.QHrb peMoHr ocHap~eHHbiX .QecpeK
roe BO H3C9>KaHL119 nLIIWHLIIX paCXO,lJ,OB Ha reXOCcn~LIIBaHLIIe H npOCTOA OCOpy,D,OBaHHA. 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

Ho, KaK noKa3biBaer on biT, llaw,e ecero peaynbTaTbl VIAeHTVIcpVIKaU,VIVI VI KnaccVIcpVIKa

u,VIVI 06Hap)?KeHHbiX AecpeKTOB Cil)?KaT OCHOBaHVIeM AilR peKOMeHAaU,VIVI 0 He06XO

AVIMOCTVI He3aMeAJlVITellbHOrO VIIlVI CpOliHOrO peMOHTa. 0lleHb Ba>KHO, liT06bl IliOAVI, 

OTB9llaiOW,VI9 3a peMOHT o6opyAOBaHVIR, 3HallVI 0 QlV13VIli9CKVIX npVIHU,VInax, VICnOilb-

3Y9MbiX npVI VIA9HTV1cpV1KaUVIVI AecpeKToe. EcnVI o6Hapy>KeH KpVITVIlleCKVIH AecpeKT, 

COnpOBO>f<AB,eMbiH CVIIlbHbiM nOBbiWeHVIeM TeMneparypbl, BeCbMa eepORTHO, liTO 

06Cil)?KVIBaiOW,VIH nepCOHall YBVIAVIT KOMnOH9HT C npV13HaKaMVI CVIIlbHOH KOpp03VIVI. 

Ho B03MO)t(Ha VI ApyraR CVIryau,VIR, VI 3TO He AOil)KHO YAVIBilRTb o6Cil)?KVIBatOw,VIH 

nepCOHall, KOrAa H9KOPPOAVIPOBaHH09 3Il9KTpVIlleCK09 COeAVIHeHVI9 MO)KeT noKa3aTb 

TaKYIO )Ke BbiCOKYIO TeMneparypy, KaK VI KOppOAVIpOBaHHOe, ecnVI B HeM OCJla6neH 

KOHTaKT. noA06HOe HeeepH09 VICTOilKOBaHVI9 AecpeKTOB- AOBOilbHO pacnpocrpa

HeHHOe ABI19HVIe, Cn)?Kaw,ee nOBOAOM AilR BbiCKa3biBaHVIR COMHeHVIH B Ha,LJ,e>KHOCTVI 

VIHcppaKpaCHOrO M9TOAa. 

28.2.7 KOHTPOilb 

noBTOpHytO npoeepKY OTpeMOHTVIpOBaHHOrO KOMnOHeHTa CI19AY9T npOBOAVITb no 

B03MO>KHOCTVI 6biCTpee. Heu,enecoo6pa3HO OTKila,LJ,biBaTb npoeepKY KOMnOHeHTOB 

c ycrpaHeHHbiMVI AecpeKTaMVI AO cneAytOw,eH nnaHoaol:1 IIIK-CbeMKVI o6opyAOBaHVIR. 

KaK nOKa3biBaiOT CTaTVICTVIli9CKVI9 AaHHbl9, nOliTVI y OAHOH Tp9TVI KOMnOH9HTOB VI 

nocne ycrpaH9HVIA A9Ql9KTOB MO)KHO 06Hap)?KV1Tb neperpeB . .QpyrVIMVI CilOBaMVI, VI 

nocne peMOHTa OCTaiOTCR AecpeKTbl, npeACTaBilRIOW,VIe nOT9HU,VIallbHYIO onaCHOCTb 

OTKa3a. 

Q)KVIAaHVIe cne.nytaw,eH aannaHVIpoeaHHOH IIIK-CbeMKVI a6COJ1tOTHO Heu,enecoo6paaHo, 

TaK KaK OHO nOBbiWaeT pVICK aeapVIVI. 

KpoMe o6w,ero nOBbiWeHVIR 3cpcpeKTVIBHOCTVI L..I,VIKila TeX06Cil)?KVIBaHVIR (B CMbiCile 

yMeHbWeHVIR eepoATHOCTVI OTKa30B), HeaaMeAilVITeJlbHaR npoeepKa oTpeMOHTMpoeaH

HbiX KOMnOHeHTOB o6ecneliVIBaer onpeAeneHHYIO BblrOAY VI caMOH Cll)?K6e Texo6cny

)KVI BaH VIR. 

noBbiWeHHaA TeMneparypa nOCI19 ycrpaHeHVIR AecpeKTa MO)KeT Clly>t<:V!Tb OCHOBaHVI9M, 

liT06bl OnpeAellMTb npMliVIHY neperpeea VI ycoeepweHCTBOBaTb nOpRAOK npOBeAeHVIR 

peMOHTHbiX pa60T, a TaK)Ke liT06bl Bb16paTb IlYl.IWVIX nOCTaBW,VIKOB aanllaCTeH VIIlM 

BbiRCHVITb KOHCTPYKTVIBHble HeAopa6orKVI o6opyAoBaHMR. HenocpeACTBeHHble npo

eepKVI pe3yllbTaTOB pa60Tbl - 6oraTbiH VICTOliHMK 3HaHVIH VI OnbiTa AilR lllleHOB pe

MOHTHOH 6pVIr8,LJ,bl, He3aBMCVIMO OT TOrO, CBVIAeTellbCTBYIOT IlVI OHVI 06 ycnexe VIIlVI 

06 OWVI6Kax • 

.QpyrMM AOBOAOM B nonb3y o6ecneli9HVIR peMOHTHOH 6pMr8,LJ,biiiiK-npM60paMVI ABilR

eTCR TO, liTO MHOrVIe AecpeKTbl, o6Hap)?KMBaeMble e peaynbTaTe IIIK-CbeMKVI, MOryr 

He npe,QCTaBilATb C060H cepb93HOH onaCHOCTVI AilR HOpMallbHOrO cpyHKL..I,VIOHVIpOBaHMR 

o6opyAOBaHVIR. BMeCTO VIX ycrpaHeHVIR nyreM peMOHTa, KOTOpbiH conpOBO>f<AB,eTCR 
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28- 8B9,Q9HH9 B T9pMOrpacpHI-i9CKHH KOHrpOnb 3n9KrpOyCTaHOBOK 

npOCTOeM lA paCXOAOM Cpe,QCTB, MO>KeT 6b1Tb npiAHRTO peweHIAe TOllbKO 0 nOCTORHHOM 

Ha6ntOAeHIAIA aa AecpeKTaMIA. B sroM Cl1}'4ae nepcoH811 no rexo6cny>t<HBaHHIO AOn>KeH 

pacnonaraTb COOTBeTCTBYIOW,IAMIA npiA60paMIA ~K-KOHTpOnR. 

CraHAapTHble O"Jl.leTbl, KaK npaBIAllO, COAep>t<aT OniACaHIAR AecpeKTOB lA npeAnpiAHRTbiX 

AeHCTBIAH no lAX ycrpaHeHIAIO. noAp06Hble OniACaHIAR RBllRIOTCR Ba>KHbiM IACT04HIAKOM 

IAHcpOpMaLJ,IAIA, KOTOpaR 3aTeM IACnOnb3yeTCR AflA C03AaHIAR OnTIAM811bHbiX 3anaCOB 

3an4aCTeH, onpeAeneHIAR 11Y4WIAX noCTaBW,IAKOB, a TaK>Ke AflA o6y4eHIAR HOBbiX pa-

60THIAKOB no TeXHIA4eCKOMY 06C11y>KIABaHIAIO lA peMOHry. 
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28.3 

28.3.1 

MeTOtJ.HKa H3MepeHHH npH TepMorpaC/JHLieCKOM 
Hccne,o,osaHHH aneKTpoycTaHOBOK 

HaCTpoliiK8 o6opyAOB8HMR 

j,1K-14306pa>K9HI49 MO>K9T OT06pa>KaTb 3H8LII4T911bHbl9 pa31114LII4A T9Mneparypbl: 

PMcyHOK 28.2 P83111111.1MR T8Mn8patypb1 B 6nOK8 nn&BKMX np8A()xp8HMT8n8M 

KaK BMAHO MS npMBeA9HHbiX BbiW9 M306p8>K9HI4M, MaKCMM8JlbH8fl T9Mneparypa 

npaaoro npe,QoxpaHI4TenA pasHa +61 oc, neaoro +3z>C, a cpeAHero rAe-To nocepe

A14He Me>K.Qy STI4MM 3HaLieHI4AMM. Tp14 3TMX 14306pa>KeHI4A OTilMLiaiOTCR Apyr OT Apyra 

TOilbKO T9M, LITO Bbl6p8HH8fl B K&>K,D,OM 143 HMX WK8118 T9Mneparyp Bbi.QellAeT TOilbKO 

OA14H 143 npeAOXp8HI4T9119M. HeCMOTpR Ha STO, Ka>KA09 M3 14306pa>K9HMM COA9P>KMT 

BCIO MHcpOpM8UMIO KaC8TellbHO BCeX rpex npeAOxp8HI4TelleH. Bonpoc TOilbKO B Bbl

()ope 3H8LI9HMH AnA T9MneparypHOH WK8Jlbl. 

28.3.2 H3MepeHMA reMnepatypbl 

B HeKOTOpbiX coapeMeHHbiX MOAenRx KSMep npeAyCMOTpeHa cpyHK1-'14A aaroMaTMLie

cKoro onpe.QeneHMR MaKCMManbHOH reMneparypbl Ha Mso6pa>KeHI4M. Ha p14CYHKe 

HI4>Ke 110Ka38H npi4Mep M306pa>KeHMA H8 AMCnnee 110A06HOM KaMepbl. 

PMcyHOK 28.3 14K·M306p8)K8HM8 6noK8 npeAOxp8HMT8118M c YKf138HM8M 3H8'18HMR M8KCMM&nbHOM 

TeMnepatypbl 

MaKCI4M8JlbHaA reMneparypa B soHe m,eMKI4 paaHa +62,2°C. ToLl HOe Mecronono>Ke

HI4e M&KCMMyMa reMneparypbl Ha A14Cnnee yKaSbiB&ercA npM~enbHOH TOLIKOH. 

j,1so6pa>KeHMe CO BC9MI4 A8HHbiMM MO>KeT 6b1Tb COXpaHeHO B 118MRTM K8Mepbl. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

TO~HOCTb M3MepeHMA TeMneparypbl, OAH8KO, onpe,Q911A9TCA He TOilbKO MOAeJlbiO 

KaMepbl M BCip09HHOM nporp&MMOM. B03MO>KHbl CJly~aM, KOrAQ Ae<l>eKT, npMB0AAU4MM 

K llOKanbHOMY nOBbiW9HMIO T9Mneparypbl, HanpMMep 3119KTpM~9CK09 C09AMH9HM9, 

OK83biB8eTC.A CKpbiTbiM OT K&Mepbi.QpyrMMM sneMeHT8MM KOHCTPYKI.IJIIM. Tenno B BM

AMMYIO H8 M306pa>KeHMM TO~KY MO)KeT nepeAQB&TbC.A C HeKOTOpOro p&CCTO.AHMA, 

6naro.QapA .ABileHMIO TennonpOBOAHOCTM, TOrA& K8K 11pe&nbH8A11 rop.A~M TO~Ka 

ocraercA CKPbiTOH or oneparopa. Ha pMcyHKe HM)Ke noKa3aH npMMep no.ao6Horo 

M306pa>KeHM.A. 

PMcyttOK 28A CKpbrrSA ropA~SA TOLIKS B 38!<pb1TOM KOp06Ke 

B raKMX CllY'-IaAX cneAyer npoM3BeCTM C'b&MKY no.a p83nM~HbiMM yrnaMM, crapa.Acb 

nOK83alb neperpelbiH }AI8CTOK nOilHOCTbiO, T.e. He CKpbiTbiM ~aCTM~HO MnM nOilHOCTbiO 

38 K8KMMM-11M6o APYJl1MM 8IIeMeHT8MM. B noK83&HHOM H& pMcyHKe npMMepe HSM6ooee 

rop.A~a.A TO~Ka, KoropyiO 11BMAMT11 KaMepa, MMeer reMneparypy +83°C, ror.aa KaK pa-

6o~a.A TeMneparypa Ka6eneM, BXO.QRU4MX B AU4MK CHM3Y, COCTaBJlAeT +60°C. Pe&nbH8A 

rop.A~8A TO"'K8, no BceH BepOATHOCTM, H8XO.QMTCA BHyYPM AU4MK8 M CKpbiT8 OT K8Mepbl, 

a o6naCTM, o6aeAeHHOM Ha pMcyHKe )K8llTbiM KPY>KKOM. B o~ere o A&HHOM .ae~eKTe 
YK83biBaeTCA M36brro~Ha.A reMneparypa +23,0°C, XOT.A peanbHaA reMneparypa nepe

rpeea M0)K9T 6b1Tb 3H8~MTeJlbHO BbiW9 • 

.QpyroH B03MO)KHOH npM"'MHOH 38HM)K9HMA TeMnepatypbl 06"b9KTa .ABI1.A9TC.A H9TO~H8A 
cpOK}'CMpOBKa. 0"1eHb Ba>KHO, ~T06bl K8Mepa 6bll18 ccpOKYCMpOB8H8 H8 Haiii.QeHHOH 

rop.A~eH TO~Ke. Ha pMCYHKe HM)Ke nOK838H npMMep. 
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PMcyHOK 28.5 CJlEBA: ropR"'aR TO\IK.a B 4JoKYce; CnPABA: roPfl"'aR TO"'Ka He B 4JoKYC& 

Ha M3o6pa>KeHMM cnesa noKa3aHa naMna s cpoKYce. Ee cpeAHAA reMneparypa co

craanReT +64°C. Ha ~~tso6pa>KeHMM cnpaaanaMna He a cpoKYce, 111 I!ISMepeHMe ee 

CP9AH9M T&Mnepatypbl, B pesynbTaT9, A88T TOilbKO +51 °C. 

28.3.3 CpaaHMTenbHble M3MepeHMA 

B repMorpacp~~tlleCKMX MCCI18AOBaHMRX 311&KTpoycraHoaoK llacro npi!IM&HA&TCR cne

~ManbHbiM MeTOA, OCHOB8HHbiM H8 cpaBHMTellbHOM 8H8nl!l38 1!1306pa>K8HI!IM p83HbiX 

06DeKTOB- T8K H83biB88MbiM MeTO,Q OnOpHOfO ypOBHII. 8 CYW.HOCTI!I, MeTOA COCTOMT 

B cpaBH9HI!IM 1!1306pa>K9HI!IM Tpex cpas M9>KAY C060M. 0H Tpe6yeT CI!ICT9M8TI!I49CKOrO 

napanl1911bHOnoCKaHMpOB8HMABceXTpexcpas,4TOI103BOI1AeT38MeTMTbOTKnOHeHMA 

TeMneparypbl OTA81lbHbiX TOlleK or HOpManbHOiil rennosoiil Kapli!IHbl. 

8 1!1300pa>K9HI!IM HOpManbHOM T9ni10BOM KapTMHbl TOKOB8AYUJ,M9 KOMnOH9HTbl, MM910-

UJ,M8 HOpMMbHYIQ pa604YIO TeMnepatypy, OT06pa>KaiOTCA H8 AMCnnee OAHMM ~BeTOM 
(1!1111!1 OTTeHKOM ceporo ~BeTa), KOTOpbiM OAMH Ill TOT >Ke AnA BCeX Tpex cpas, HSXOAA

UJ,MXCA nOA CMMM8Tp1!14HOM HarpysKOM. Ha nyrM npOXO>KA9HI!IA TOKa B03MO>KHbl H9-

60ilbWI!Ie 1!13M8H8HMA LJ,BeT8, H8npi!IM9p B 06118CTM KOHT8KT8 p83nM4HbiX M8TepMMOB, 

B M8CT8X YB8111!148HI!IA Ill yMeHbWeHI!IA celleHI!IA npOB0AHMK8 1!1111!1 B 00118CTI!I Bb1Kni048-

T&n9M, rAe nyrb TOKa 38Kni049H B KOpnyc np11160pa. 

Ha p~~tcyHKe HM>Ke nOK838Hbl rpM nnaBKMX npe.QoxpaH~~trenA c 6n~~t3KMMM SHalleHMAMM 

reMneparypbl. Aeiilcra~~trenbHO, ~~tso6pa>KeHI!Ie ~~tsorepMbl noKasblaaer pasHOCTb 

reMnepatypbl Me>KAy cpasaMM Ha He oonee, lleM +rC. 

0Kp8WMB8HM8 B p83Hbl8 LJ,B8T8, K8K np8BMI10, eCTb pe3yl1bT8T 8CI!IMMeTpM4HOM H8-

rpysKM cpas. P83HOCTb LJ,B9TOB He CBA38H8 C ABneHMeM neperpea&HMA, T8K K8K OH8 

He cocpe.aorolleHa a OTAenbHbiX Y48CTKaX, a pacnpe.aeneHa no aceiil cpase. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

PMcyHOK 28.6 H30T8pMa HK-M306pa>KeHMA 6noKa nnaBKMX npuoxpaH~~~Mneit. 

C ,apyroM CTOpOHbl, 11pe811bHafl11 ropA"'afl T04K8 nOKa3biB8eT ABHOe nOBbiWeHHe TeM

nepa-rypbl no Mepe np111611M>KeHIIIA K IIICT04HIIIK}I Tenna. Ha pMCYHKe HIII>Ke nOK83aH 

npocplllllb (11111HIIIA), CBIII.QeTellbCTBYIOUJ,MM 0 nOCTOAHHOM nOBbiWeHMIII TeMneparypbl 

.QO 3H&"'eHIIIA +93°C B TO"'Ke M8KCIIIMYM8. 

1071~--

'C 

•s ~ 

40 45 

35 40 

30 
35 

25 
30 

PMcyHOK 28.7 npo~Milb (nMHMA) H& HK-M306p8)1(8HMM M C001B8TCTByK)Ili,MH rp&4JMK, nOK83biB&IOili,MH 
nOBbiWeHMe TeMnepBTYpbl 

28.3.4 HopManbHaA pa6o4aA reMneparypa 

LllsMepeH~~te reMneparypbl ao apeMA repMorpacpM48CKOi4 CbeMKM, K&K npaaiiUlo, .aaer 

a6coniOTHYIO reMneparypy o6'beKTa. LIT06bl onpe.QenMTb, MMeer 11111 Mecro neperpea 

06'b9KT8, H906XO.QIIIMO 3H8Tb ero HOpM811bHYIO pa60"'YIO T&Mneparypy, T.e. HOpM811b

HYIO T8Mneparypy 06'b9KT8 C ~eTOM H8rpy3KM Ill TeMneparypbl 0Kpy>K810l148M Cpe.Qbl. 

TaK K8K npAM09 1113M9p9HM9 ,Q89T 3H8"19HIII9 a6coniOTHOM T&Mneparypbl - KOTOpoe 

TaiOK9 CI19AY9T Y49CTb, BBM.QY TOro 4TO ,D,nA 60ilbWMHCTB8 KOMnOH9HTOB 3a,QaHbl 

aepXHIIIe npe,aenbHble 3H84eHIIIA 80001110THOM TeMneparypbl- B03HIIIK8eT He06XOAM

MOCTb onpe.QeneHIIIA p&CLieTHOM pa6o"'eM TeMneparypbl 06'beKT8 ,D,nA A&HHbiX ycnOBIIIM 

Harpy3KIIIIII T&Mneparypbl OKPy>K810UJ,eM cpe.Qbl. PaCCMOTpiiiM CI19AYIOU41119 onpeAe

neHMA: 
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• Pa604aA T9Mnepal)'pa: a6COI110THaA T9Mnepa1)'pa KOMnOH9HT8. 3aBMCMT OT B911M-

4MHbl Harpyso4HOro TOK8 M OT TeMnep&l)lpbl Oi<py>K810~M Cpe.Qbl. 0Ha Bcer,aa 

Bblwe TeMnepa1)'pb1 oKpy>KaiOU4el:t cpe,abl. 

• "'36biT04HaA T9Mnepa1)'pa (neperpea): pa3HOCTb TeMnepa1)'p M&>KAY McnpaaHo 

pa60T8101J4MMM M HeMcnp&BHbiMM KOMnOHeHT&MM. 

11136biT04HaA TeMnep&1)'p8 Onpe.QenAeTCA K8K pa3HOCTb Me>K,Qy TeMnep&l)'p8MM 
11HOPM811bHoro .. KOMnoHeHTa M pacnono>KeHHoro PAAOM c HMM &H8110rM4Horo KOMno

HeHTa. npM cpaBHeHMM TeMnepal)'p Ba>KHO Bbi6Mp8Tb O.QHM M Te >Ke T04KM B pa3HbiX 

cpa38X. 

B Ka49CTBe npMMepa HM>Ke noK83aHo M306pa>KeHMe sneKTpoooopyAOB&HMA BHYTP&H

HeM YCT8HOBKM: 

PMcyttDK 28.8 HK-Mso6pa>KeHMe aneKJpOotiopyAOBBHMA BHyrpeHHe~ ycraHOBKM (1) . 

.Qae neBble cpa3bl ~MTaiOTCA HOpM811bHbiMM, ror.aa K8K npaBaA cp83a ABHO nOK83bl

aaeT M36biT04HYIO TeMnepa-rypy • .QeMCTBMTellbHO, pa6048A TeMnepa1)'p8 cpa3bl Clleaa 

p&BH8 +68°C, T.e. T&IOKe AOCT8T04HO BbiCOK8, TOr,aa K&K HeHcnp&BH8A cp838 cnpaaa 

noK83bla&eT TeMnepa1)'py + asoc. 3ro roaopKT o6 M36biT04HOM TeMnepa1)'pe + 18°C, 
T.e. 0 ,aecpeKTe, Tpe6yiO~M He38Me,anMTellbHbiX ,aeMCTBMM. 

Ha npaKTMK9 HOpM811bHOH (O>KM,Qa9MOM) pa6049M T9Mnepal)'pOM KaKOro-nM60 KOM

noHeHTa C4111T8eTCA TeMnepal)'pa KOMnOHeHTOB B uenAX He MeHee .QByx cp83 M3 Tpex 

B03MO>KHbiX, np111 yCilOBMM, 4TO OHM C\.IMT810TCA HOpM811bHO pa60T810U4MMM. npM 3TOM 

'HaM601199 HOM811bHOM' MO>KHO ~MT8Tb CM1)'8UMIO, KOr,aa BC9 TpM cp83bl MM910T 

QQMH8KOBYIO TeMnepcnypy 1411M, no KP8HHeM Mepe, nOK83biBaiOT HeOOnbWYIO p83HOCTb 

TeMnep&1)'p. P&0048A TeMnepal)'p& KOMnOHeHTOB H8p}QKHOM ycr&HOBKM H8 nOACTaH· 

UMAX MllM B llMHMAX 311eKTponepe,aa4M 06bi4HO BbiWe TeMnepa1)'pbl 0Kpy>K810U4ero 

B03Ayxa acero Ha 1 oc 1411111 2°C. B no.aCTaHU.MAX 38KPbiTOro TMna pa6o4Me TeMnepa

TYPbl M3MeHAIOTCA H&MHOro 6onbwe. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

8TO XOpOWO BM.QHO Ha npMBeAeHHOM HM>Ke pMcyHKe. IAso6pa>KeHMe BbiABilAeT M36bi

TO~HYIO TeMneparypy a cpa3e, pacnono>KeHHOM Clleaa. Pa6o~SH TeMneparypa, M3Me

peHHaA Ha ABVX 'xonoAHbiX' cp83aX, paaHa +SE)OC. HeMcnpaaHaA cpa3a noKa3blaaer 

TeMneparypy +127°C, ~To rpe6yeT HeMe.aneHHoro BMewaTellbCTBa. 

PMcyttOK 28.9 HK-Mso6pa>KeHMe aneKJpOo6opyAQBaHMA BHYfpeHHeH ycraHOBKM (2). 

28.3.5 KJl&CCMcpMK8U,MH AecileKTOB 

noClle 06H8PY>K8HMA A8Ql8KTHOro Sfl8KTJ)M~8CKOro C08AMH8HMA MOryT norpe60B8TbCA 

HeMe.QileHHble KOppeKTMPYIOll.LMe AeMCTBMA- MnM MX MO>KHO OTllO>KMTb Ha HeKOTOpoe 

apeMA. LIT06bl nopeKOMeHAOB8Tb COOTBeTCTBYIOll.LMe AeMCTBMA, HeOOXOAMMO OLJ,eHMTb 

A8Ql8KT comaCHO C118AYIOU4MM KpMT8pMAM: 

• HarpY3K8 BO apeMA MSMepeHMA 

• noCTOAHH8A MllM nepeMeHH811 H8rpY3Ka 

• Mecronono>KeHMe AeQ>eKTHOM ~acrM a sneKTpoycraHoaKe 

• O>KMA&eMble M3MeHeHMA HarpysKM 

• npOM3B0AMTCA 11M M3MepeHMe TeMneparypbl HenOCpeACTBeHHO B TO~Ke paCnOJlO

:>KeHMA AecpeKTa MllM KOCBeHHO - no Tenny, nepeo,aaaeMOMY M3 Ci<pbiTOrO BHYTPM 

3118KTpoycraHOBKM MCTO~HMKa. 

IA36biTO~Hble TeMneparypbl, M3MepeHHble HenOCpe,QCTBeHHO H8 AecpeKTHOM KOMnO

H8HT8, pa3A811AIOTCA Ha T'pM KaTeropMM OTHOCMT8llbHO 100% M8KCMManbHOM H8rpY3KM. 

I <5°C Hal.lanbHBR cra.QMA neperpeaa-

HMfl TpeCSyeT HenpepbiBHOrO 

KOHYponA. 

II 5-30"C CniAMA pa3BKTMFI neperpe&aHMA. 

Tpe6yeT no B03MO>KHOCTM 6bl-

crporo peMOHTa (nepe.Q. npMHA-

TMSM p&WSHMA H80C5XO.Q,MMO 

~ecTb C»KMA88Mbl8 M3MeHeHMA 

H&rpy3KM). 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

Ill >30°C CHnbHbiH neperpee. Tpe6yeT 
He38MeAflHTenbHOro peMOHTB 
(nepe,D, npHHRTHeM peweHHR 
Heo6XQAHMO Y4eCTb O>KHABeMble 
H3MeHeHHR HarpY3KH). 
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28- 8B9,Q9HH9 B T9pMOrpacpHI-i9CKHH KOHrpOnb 3n9KrpOyCTaHOBOK 

28.4 CocrasneHHe orqera 

8 HaCTOAW,ee epeMA JlOK}'MeHTHpOBaHHe H COCTaeneHHe OT4eTOB no repMorpacpH4e
CKHM npoeepKaM sneKTpOyCTaHOBOK n04TH 6e3 HCKnl04eHHH BblnOnHAIOTCA C nOMO
W,biO COOTBeTCTBYIOW,HX KOMnbtOTepHbiX nporpaMM. nporpaMMbl, nocraenAeMble 
pa3HbiMH H3rOTOBHTenAMH, MOryT OTnH4aTbCA ,npyr OT ,npyra, HO BCe OHH a.n,anTHpO
BaHbl KXapaKTepHCTHKaM KOHKpeTHOH 1.11K-KaMepb1 H npe,llHa3Ha4eHbiJ:lnAYCKOpeHHA 
H o6ner4eHHA npou,e,nypbl cocraeneHHA OT4era. 

nporpaMMa, KOTOpaA 6blna HCnOnb30BaHa,nnA CQ3AaHHA noKaaaHHOH HH>Ke crpaHHL.I,bl 
OT4era Ha3biBaercA FUR Reporter. 0Ha a.n.anrHpyercA .nnA Hcnonb3oeaHHA c HeCKOnb
KHMH THnaMH i-1K-KaMep, nocraenAeMbiX KOMnaHHeiA FUR Systems. 

npocpeCCHOHanbHO COCTaeneHHbiH OT4eT ,LJ,On>KeH COCTOATb H3 cne,LJ,ytOW,HX JlByx 
4acreiA: 

• Ha4anbHble crpaHHL.I,bl, r,ne HanaratOTCA KOHKpeTHble CBe,lleHHA OTHOCHTenbHO 
,llaHHOH npoeepKH, HanpHMep: 

• AaHHble o aaKa34HKe, HanpHMep HaHMeHoeaHHe npe,nnpHATHA H KOHTaKTHOe 
nHU,O 

• Mecro npoeepKH: a.n,pec nnow,a.n.KH, ropo,n H T.A. 
• Aara BblnonHeHHA npoeepKH 
• Aara cocraeneHHA OT4era 
• lf1MA npoeepAtOw,ero, cneu,HanHcra no repMorpacpHH 
• no,nnHCb npoeepAIOW,ero 
• KparKoe Hano>KeHHe HnH ornaeneHHe pa6oTbl 

• CrpaHHL.I,bl C peaynbTaTaMH npoeepKH, CO,llep>KaW,He lf1K-H306pa>KeHHA, KOTOpble 
He06XOAHMO AOK}'MeHTHpOBaTb H aHanH3HpOBaTb Ha npe,D,MeT TennOBbiX CBOHCTB 
o6opy,D,OBaHHA H B03MO>KHbiX aHOManHH. 

• lf1AeHTHcpHKaU,HA Hccne,D,yeMoro o6beKTa: 

• HaHMeHOBaHHe: 0603Ha4eHHe, HMA, HOMep H T.,lJ,. 
• Cl>ororpacpHA o6beKTa 

• lf1K-H306pa>KeHHe. npH i-1K-CbeMKe He06XOAHMO y4eCTb cne,llytOw,ee: 

• 0nTH4eCKHH cpOK}'C 
• TeMneparypHytO perynHpOBKY npH oro6pa>KeHHH o6beKTa H ere OKPY>KeHHA 

(ypoeeHb H AHanaaoH H3MeHeHHA reMneparypbl) 
• KoMnoaHU,HtO Ka.n,pa: paccroAHHe AO o6beKTa H yron apeHHA 

• KoMMeHrapHIA 

• HanH4He HnH orcyrcreHe aHoManHH. 
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• HamtLIM& MllM orcyrcraMe orpa>t<eHMA. 

• nonb3yMT8Cb OAHMM M3 M3M8pMTeJlbHbiX CP8ACTB - TOLI8LIHbiM MllM 30HHbiM 

npM~811, M30T8pM8- AllA K011MLI8CTB8HHOM O~eHKM AecpeKTa. npM 3TOM Clle· 

AY&T npMM&HATb caMbia npOCTble cpe,QCTaa; B OTLierax no ooeKTpoycraHOBKaM 

nOLITM HMKOrA8 He Tpe6yiOTCR npOcpMI1bHbl8 AM&rp&MMbl. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

28.5 

28.5.1 

0630p pa3flHLIHb/X THnOB rOpRLIHX TOLISK B 

aneKTpoycraHOBKax 

0rp8>K8HM.R 

TepMorpacp1o11.1ecKaA KaMepa cplo1KC1o1pyer ace lo1311Y48HMe, Koropoe nonap,aer a o6"b

eKTio1B: OHO MO>KeT lo1CXO.QMTb K8K 1-13 C8MOrO lo1CCI18JlY8MOro o6"beKTa, T8K lo1 1-13 ..apyrlo1X 

14CTOI.IHMKOB c nocne.ayi01!4MM OTpa>KeHMeM OT o6'beKT8. llal!4e acero KOMnOHeHTbl 

3118KTpOyCTaHOBOK J18MCTBYIOT KaK 38pKalla AI"'A MHcppaKpaCHOrO M311Y48HMR, XOTR 

STO M He 38M8THO H8BOOpy>KeHHbiM rlla30M. MeT81111141.18CKMe JleT81114 083 nOKpbiTI4M 

ABilAIOTCA oco6eHHO CKilOHHbl K o6pa30B8HMIO OOMKOB, ror..aa KaK oKpaweHHble 111111 

14301114pOB8HHble nnaCTio1KOM 141114 pe31o1HOM ,D,eTalll-1 B 0011bWio1HCTBe cny488B He C03A810T 

6nMKOB. Ha pioicyHKe HM>Ke ACHO BM.QHO orpa>KeHI4e oneparopa or ..aeraneiA ycraHOBKM. 

0Ho, KOHei.IHO, He ABilAeTC.R rop.RI.IeiA TOI.IKOIA o6'beKTa. Xopowi41A cnocotS, I.ITOObl 

onpe.Qelllo1Tb, ABilAeTCR 111-1 Blo1Jllo1MOe B8Mio11o1306pa>KeHI4e OTpa>KeHio18M 11111-1 HeT- 3TO 

MeHRTb caoe no11o>KeH1-1e OTHOCio1TenbHO o6DeKTa. CMoTpi4Te Ha o6"beKT no..a.apyrlo1M 

yrnOM 14 Clle.QMTe 38 11rOp.R1.1eiA TOI.IKOM11
• EC111o1 OH8 JlB14r&eTCfl BMeCTe C B8Mio1- 3TO 

OTpa>KeHio1e. 

D.nA o6DeKTOB, lo1Me10WMX sepKanbHble caoiAcraa, lo13MepeHI4e reMneparypbl HeB03-

MO:>KHO. 06'beKTbl, noK83aHHble Ha pioicyHKe Hlo1:>~<e, lo1M810T OKpaweHHble yi.I&CTKI-1, 

Koropble xopowo no..axOAAT AI"'A M3MepeHI4R reMneparypbl. Aeranl-1 M3rOToBileHbl 1-13 

M8Jll4, KOTOpaR 0011a.Q8eT 048Hb BbiCOKOM TennonpOBOJlHOCTbiO. Sro 03H8488T, I.ITO 

143M8H8Hio1A TeMneparypbl nO noaepXHOCTM JleT8nlo1.Q0Jl)I(Hbl 6b1Tb H86011bWI4Mio1. 

PMcyttOK 28.11 Orpa>KeHMA Ha o6'beKI'9 

28.5.2 Harpea conHei.IHbiMM J1Y'-18MM 

noaepXHOCTb KOMnOH8HT8 C BbiCOKI4M K03cpcpM~I48HTOM M311}'48Hio1R, Hanplo1Mep, Bbi

KI11048T811R HBPY>KHOM ycraHOBKI-1, a Tel.leHMe >KapKoro nerHero JlHR MO:>Ker pasorp8Tb

C.R JlO .QOCT8TOI.IHO BbiCOKOM TeMnepa-rypbl n()A B03,QeMCTBio18M C011H81.1HOro lo1311y1.18HI4A. 

Ha pl4cyHKe noKa38HO lo13o6pa>KeHI4e BbiKI1104&TenA, Harperoro conHei.IHbiMM I1Y48MM. 
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PMcyHOK 28.12 ~K-M306pa>KeHHe BbiKI'l~aTellA 

28.5.3 HHAYKU.MOHHbiM Harpea 

PMcyHOK 28.13 ~K-H306pa>KBHHB neperpBTbiX cra6HnH3HPYIOI1lHX np01Maoaecoa 

8MxpeBbl9 TOKM MOryT CT&Tb npM"'IIIHOM nOAB119HMA ropA"'MX TO'-I9K H8 TOKOBep,yUJ.IIIX 

"18CT.AX ot5opy.QOB8HIII.A. ECTb npMMepbl BOSHMKHOBeHM.A no>KapOB no STOM npMl.IMHe 

B COl.I9T8HIIIM C 60ilbWMMM 3H8"19HM.AMM TOKa Ill H9AOnyCTMMOM OOM30CTbiO .Q9Tar19M 

1113 pasHbiX Merannoa. HarpeaaHMIO raKoro poAa mmaep:>KeHbl .aeranM 1113 M&rHMTHbiX 

M&TepMarlOB, O!<py>K&IOW.Me TOKOBeAYW.YIO "'aCTb, HanpMMep MeTarlllllll.leCKMe nnMTbl 

B OCHOB8HMM npOXOAHbiX M3011RTOpOB. Ha pMcyHK9 BbiW9 nOKa38Hbl CT86MI1M3Mpy10-

UJ.Me npOTMBOBeCbl, "'epes KOTOpble npOXOAMT OOilbWOM TOK. npOTIIIBOBeCbl M3rOTOB

neHbl 1!13 MeTaJ1118 CO CJ1860 BblpS>KeHHbiMM M8rHMTHbiMM CBOMCTB8MM Ill He .ABil.AIOTC.A 

npOBOAHMKaMM TOKa, HO nO.QBepraiOTCA B03A9MCTBMIO nepeM9HHOrO MarHMTHOI"O 

nonA, "'TO co apeMeHeM npMBOAMT K MX HarpeaaHMIO. Ha noK838HHOM npMMepe aenM

"'MH& neperpeaa COCT8Bn.AeT MeHee +5°C. 0AH8KO 3TO BOBCe He 03H8"18eT, "'TO MC

Kn10"1810TCA .QpyrMe B03MO>KHOCTM. 

28.5.4 HepaaHOMepHOCTb HarpysKM 

B aneKJpoaHepreriiiKe oow.ero nonb30B&HIII.A, KaK npaeHno, npMMeH.AIOTCA 'Tpexc:ila3Hble 

CMCTeMbl. npoaep.A.A nOAOOHble CMCTeMbl B nOMCKe Yl.I8CTKOB C nOBbiW9HHOM TeMne

parypOM, y.ao6Ho cpaaHIIIB&Tb .apyr c .apyroM OTA9J"'bHble cp83bl a cocraae KOMnOHeH

roa ot5opyAOB8HIII.A, HanpMMep B Kat5en.AX, Bb1Kn10l.I8Tell.AX MiliA B M3011.ATOpax. PaBHO

MepHOe pacnpe.aeneHMe HarpysKM Me>KD.y cpasaMM AOil:>KHO A8B8Tb B pesynbT8Te 

OAHOPOAHYIOTennoayiO KaplMHY AnA acex'Tpexcpas. C.apyroi1 cropOHbl, cyw.ecraeH-
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

HOe OTilM~Me TeMnepaTYpbl OAHOM cpa3bl OT TeMnepaTYpbl AByx OCT811bHbiX, CKOpee 

acero, HBnReTCH npMSH&KOM HeMcnpaaHOCTM. Ho a 3TMX cn~&Rx Bbl AOn>KHbl y6e

AMTbCA, liTO Harpy3Ka A9MCTBIIIT911bHO paBHOM9pHO pacnpe,QeneHa M9>KAY cpa38MIII • 

.QnR 3TOM uen111 MO>KHO BOCnOilb30BaTbCR CT8UIIIOHapHbiMIII aMnepMeTp8MIII 11111111 npiii-

60p0M C TOKOM3M9p111TellbHbiMIII Kn91!48MIII (AnA ueneM C B911111l.IMHOM TOK8 AO 600 A). 

PMcyttOK 28.14 npMM8Pbl HK-M30c5pa>K8HMM c H8p8BHOM8PHbiM pacnpe.Q8118HH8M H8rpy3KM 

Ha ~~tsoopa>KeHMM cnesa noK83&Hbl TPM Ka6enR, pacnono)KeHHble PRAOM. PacCTOHHMR 

M9>KAY HMMM AOCT8TOl.IHO 60ilbWIII9, 4T06bl MO>KHO 6bU10 MX ~MT8Tb T9pMM49CKIII 

M3011MpOB8HHbiMM Apyr OT Apyra. KaK BMAHO, Ka6enb, pacnOI10)1(9HHbiM nocpeAMHe, 

XOilOAHee AByx OCT811bHbiX. EcnM MCKni04MTb B8p1118HT, 4TO neperpeB OCT811bHbiX 

IJJJVX 4>&3 CBA38H C AetP9KraMM, 3A8Cb Mbl BM,QMM TlllnM4HbiM npMM9p H8CMMM9TpM4HOM 

Harpy3KIII. KpoMe Toro, reMnepaTYpa pacnpe.aeneHa paaHoMepHo BAOnb Ka6enei1, 

4TO CBM,Q9TeJlbCTByeT B nonb3y nOBbiW9HMA T9Mneparypb1 1113-38 H8rpy3KM, 8 He A9-

cp9KTHOro 8119KTpM49CKOrO C09AIIIH9HMA. 

Ha M306pa>KeHMM cnpaaa nOK838Hbl AB8 nyLIKa Ka6enei1 c coaepweHHO p83HbiMM 

H8rpy3K8MM. <P8KTM~9CKM1 n~OK cnpaaa MM99T nOLITM HyneayiO H8rPY3KY· TeMnepa

rypa Ka6enei1, KOTOpbl9 H9CyY CYIJ49CTB9HHYIO TOKOBYIO HarpySKY, npMM9pHO Ha 5°C 
Bblwe, LleM y HeHarpy>KeHHbiX Ka6enei1. PaccMarpeHHble Bblwe npMMepbl He 1pe6y10T 

K8KMX-nM60 38Meli8HMM 0 AecpeKTaX B COOTBeTCTByiOUJ,MX ONeTax. 

28.5.5 HepaaHoMepHOCTb ycnoBMM oxna>KA&HM.R 

PMcyttOK 28.15 HK-M306pa>K8HM8 rl}Ao!K& K&c5eneM 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

Kor.na HecKOilbKO Ka6eneH CBA3aHbl B nyl.loK, He6naronpVIATHble YCilOBVIA oxna>KAeHHA 

pacnonmKeHHbiX nocpe,D,VIHe nyl.IKa Ka6eneH, MOryr npHeeCTH K VIX neperpeey. no

,LJ,06HbiH npHMep nOKa38H Ha pVICYHKe BbiWe. 

Ka6enVI, noKaaaHHble cnpaea Ha Vl3o6piDKeHVIVI, He npoABilAIOT npV13HaKOB neperpeea 

e6nVI3VI !<pene)f(HbiX 6onroe. Ho B eepTVIKanbHOH l.laCTVI nYl.IKa Ka6enH nnorHo npVI.>Ka.Tbl 

,llpyr K ,llpyry H 0XIla>KA810TCA He,LJ,OCT8TOl.IHO VIHTeHCHBHO; KOHBeKU,HA He ycneeaeT 

yAanATb H3IlHWeK renna VI, B pe3ynbrare, reMneparypa Ka6eneH 3aMeTHO BbiWe, 

npVIMepHO Ha 5°C, l.leM B TOH l.I8CTVI Ka6eneH, KOTOpaA Hax:O,LJ,VITCA B 6onee 6naronpH

ATHbiX ycnOBHAX OXJliDK,lleHVIA. 

28.5.6 HepaeHoMepHOCTb conpoTVIBileHMR 

neperpee MO)f(eT npoVIcxoAVITb Vl3-3a MHorHx npVIl.IVIH. HeKoropble npVIl.IVIHbl o6w,ero 

xapaKTepa onHcaHbl HVI)f(e. 

HVI3K09 KOHTaKTHOe A8BI18HVI9 M0)f(8T B03HVIKHYfb BCI18,LJ,CTBVI8 HenpaBVIIlbHOrO 

MOHTIDKa 3Il9KTpV1l.I8CKOrO C08AHH9HHA, VI3HOca MaTepVIanOB, yCTanOCTVI npy>t<HH, 

cpb1Ba pe3b6bl 6onroe VI raeK, AIDKe Vl3-3a npVIIlO)f(eHVIA l.lpe3MepHbiX ycVIIlVIH npVI 

MOHTIDKe. Pa6ora npVI 60ilbWVIX Harpy3Kax H nOBbiWeHHOH TeMneparype npVIBO,llVIT 

K npeBbiWeHVItO npe,D,ena ret<yl.leCTVI MarepHana VI K ocna6neHHtO MexaHHl.lecKoro 

H8TA)f(8HVIA. 

Ha pV1CYHK9 HH)f(e cneea nOKa3aH nnOXOH KOHT8KT Vl3-38 ocna6neHHA HaTA)f(eHVIA 

MOHTIDKHoro 6onra. TaK KaK o6nacrb nnoxoro KOHTaKTa HMeer Ol.leHb orpaHVIl.I9HHble 

pa3M9pb1, neperpeB npOVICXOAHT Ha He60ilbWOM Yl.I8CTKe, OTt<yAa Tenno paBHOMepHO 

pacnpeAenAercA BAOilb coeAVIHHrenbHoro Ka6enA. CneAyer 3aMeTHTb, l.ITO Vl3-3a 

HVI3KOrO K03cpcpHU,VIeHTa H3IlYl.leHVIA CaM MOHTIDKHbiH 6om BblmA,LJ,VIT Ha Vl306piDKeHHH 

HeMHOrO XOilO,LJ,Hee, l.leM nOKpbiTbiH H30IlAU,VIOHHbiM MaTepHanOM, VIMetOW,HM 6onee 

BbiCOKVIH K03QJQJHU,H9HT H3I1Yl.I9HVIA, C09AVIHHT9IlbHbiH Ka6enb. 

Ha VI306piDKeHVIH cnpaea noKaaaH ApyroH npVIMep neperpeea, raK)f(e H3-3a cna6oro 

KOHT8KT8. COe,LJ,VIH8HH9 BXO,LJ,VIT B COCT8B 3Il9KTpOyCTaHOBKVI Hapy>t<HOrD pa3M9W,8HVIA, 

VI n03TOMY OHO nO,LJ,B9p)f(8HO OXJliDK,LJ,atOW,eMy B03A9HCTBVIIO BeTpa; MQ)f(HQ npe,D,nO

JlQ)f(VITb, l.ITO neperpee noKaaan 6bl 6onee BbiCOKVIe reMneparypbl e cnyl.lae BHyrpeH

Hero pa3MeW,9HVIA. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

PMcyHOK 28.18 cnEBA: IAK-MsoC5pmt<eHMe moxoro KOHTBKT& MH& ocnaC5neHMA MOHTU<Horo C5oma; 
CnPABA: CnaC5biH KOHraKl' B YCTaHOBK8 HapY>f<HOro p83M911L9HMR, nOAB9PraJ011L9HCR O.xna>KA&IOI1L9MY 

B03,Q9HCTBMIO aerpa. 

28.5.7 neperpea OAHOrO KOMnOHeHTa B pesynbT8Te Ae~KT8 B ApyrOM 

KOMnOHeHTe 

BooMO>KHbl cnyqaM, Kor.Qa npM3HaKM neperpesa noABilAIOTCA B a6coniOTHo McnpaBHbiX 

KOMnOHeHT8X. npMI.IMH8 MO>KeT 6b1Tb B TOM, I.ITO H8rp}I3K8 pacnpeAen.AeTCA Me>KAy 

ABYMA npoBOAHMKaMM. 0AMH M3 npoBOAHMKOB MMeeT noBbiW&HHoe conpoTMBneHMe, 

8Apyroiii npOBOAHMKMCnpaBeH. 8 pe3yllbT8Te, H8rpy3K8 HeMcnpaBHOrO KOMnOHeHTa 

yMeHbWMTCA, 8 y MCnpaBHHOrO KOMnOHeHT8 yaenM"'MTCA, M ecnM OH8 OIQDKeTC.A 

1.1p83M8pHO BbiCOKOM, nOBbiCMTCA ero T&MnepaTYpa. noAOOHbiM npMMep nOK838H Ha 

pMCYHKe. 

PMcyHOK 28.17 npMMep neperpeaa B p&CijenMTene 

no Bceiii BMAMMOCTM npMI.IMHOM neperpeaa p&Cl«'nMTellR RBilReTCA nnoxoiii KOHTaKT 

B 6nM>KHeM WTblpe KOHT8KTOpa. no3TOMY 1.1epes A8JlbHMM WTblpb npOXOAMT 60ilbWOM 

TOK, M OH neperpeB&eTCA. (Ha j,1K-M306pa>KeHMM M H& cpoTorpacpMM nOK838H He OAMH 

M TOT >Ke KOMnOHeHT, HO OHM MAeHTM"'Hbl). 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

28.6 Cf>aKTOpbl B03MYL1.l9HHR B npou.ecce 
repMorpacfJHlleCKOH nposepKH aneKTpoycraHOBOK 

HeKOTOpb19 cpaKTOpbl, BHOCRL1-'H9 nOM9XH B HOpMaJlbHbl9 pa004H9 ycnOBHR, TaKH9 

KaK serep, paCCTORHH9 AO OOb9KTa, AO>K.D,b HllH CHer, MOryT nOBJlHRTb Ha pe3yllbTaTbl 

H3MepeHH~ BO Bp9MR TepMorpacpH49CKO~ nposepKH 3119KTpoycraHOBOK pa311H4HOrO 

rHna. 

28.6.1 Berep 

npH nposepKe ycraHOBOK Hapy>t<HOro pa3M9L1-'9HHR H900XOAHMO Y4HTbiBaTb oxna

)f(AatOL1-'ee B03Ae~CTBHe Berpa. neperpeB, H3MepeHHbl~ npH CKOpOCTH Berpa 5 M/C, 

oyAeT npHOJlH3HTeJlbHO B ABa pa3a OOJlbWe npH CKOPOCTH Berpa 1 M/C. I.-130biT04HaR 

TeMneparypa, H3MepeHHaR npH CKOpOCTH Berpa 8 M/C, OyAeT npHOJlH3HT9JlbHO B 2,5 
pa3a oonbwe npH cKopoCTH eerpa 1 M/c. YKa3aHHbl~ nonpaB04Hbl~ Koacp¢lHUHeHr, 

nony49HHbl~ 3MnHpH49CKHM nyreM, MO>K9T npHM9HRTbCR npH 3Ha49HHRX CKOpOCTH 

BeTpa AO 8 M/C. 

803MO>KHbl, OAHaKO, CJ1Y4aH, KOrAa npOB9PKY H91lb3R OTM9HHTb, AIDf<.9 9CJ1H CKOpOCTb 

eerpa npeBblwaer 8 M/c. B MHpe cyL1-'ecreyer MHoro Mecr, rAe noCTORHHO Ayer 

CHJlbHbl~ Berep- OCTpOBa, ropbl H T.A.; H900XOAHMO TOJlbKO nOMHHTb, 4TO OOHapy

>K9HHbl9 neperperble KOMnoHeHTbl noKa3anH Obi oonee BbiCOKHe reMneparypbl npH 

MeHbWHX 3Ha4eHHRX cKopoCTH eerpa. B raonHue yKa3aHbi3Ha4eHHR nonpaeol.IHoro 

K03QJQJHUH9HTa, nony49HHbl~ 3MnHpH49CKHM nyreM. 

CKOPOCTb aerpa (M/C) CKOPOCTb aerpa (y3nbl) nonp&BO'IHbiM K03~~M~eHT 

1 2 1 

2 4 1,36 

3 6 1,64 

4 8 1,86 

5 10 2,06 

6 12 2,23 

7 14 2,40 

8 16 2,54 

LITOObl nOJ1Y4HTb H30biT04HYIO TeMneparypy npH OTCYfCTBHH BeTpa, T.e. npH CKOpOCTH 

BeTpa 1 M/C, H900XOAHMO H3MepeHHOe 3Ha4eHHe TeMneparypbl neperpeBa YMHO>KHTb 

Ha nonpaB04Hbl~ K03QJQJHUH9HT. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

28.6.2 AO>KAb M CHer 

.lJ.O>KAb M CHer TaiOKe cnocot5CTBYIOT oxna>K,QeHMIO 3118KTpoot5opyAOB8HMfl. TepMO

rpacpM49CKM9 M3M9p9HMfl C ot5ecne49HM9M AOCTaT04HO TOl.IHbiX p93YilbT8TOB AOnyc

KaeTCA npoBOAMTb npM nen<oM M cyxoM cHere M nerKoM 143MopocM. CMilbHbiM cHeronaA 

M npOilMBHOM AO>KAb VXYAW810T Kal.lecTBO M30t5p8>K8HMM M MCKni01.1810T B03MO>KHOCTb 

nony49HMR H8A9>KHbiX P93YilbTaTOB. 0CHOBH8fl npM4HH8 38Kni0"189TCR B TOM, liTO 

nnOTHaR 38Beca CHera HllM AO>KAR RBilfleTCR HenpOHM~8MbiM 08pbepOM Al'lfl MHcppa

Kp8CHOro M311Y1.18HHR, M npMt50p CKOpee H3M8pR8T T8Mneparypy CH8>KHbiX XJlOnbeB 

HllM Kan&llb AO>KAR. 

28.6.3 P8CCTORHM8 AO oC5DeKT8 

noK838HHOe H8 pMcyHKe H30t5p8>K8HH8 CHRTO M3 B8pYOileTa C pacCTORHMR 20 MeTpOB 

OT H8MCnpaBHOro C08AMH8HHR. PaCCTOAHMe Ha KaMepe OWH60I.IHO 6bll10 HaCTpOeHO 

H8 1 M8Tp, 8 M3M8p8HH08 3H8"18HH8 T8Mneparypb1 COCT8BHJ10 +37 ,9°C. 4TOfSbl nony-

4MTb nOK838HHOe cnpaaa 14306pa>K8HM8, p&CCTOfiHHe AO Ot5'b8KT8 6bll10 YCT8HOB118HO 

20 MeTpOB, M npaBMilbHOe 3H848HMe TeMneparypbl COCTaBMilO +38,SOC. XOTR pa3nH4M8 

H8B811MKO, HO MO>KeT Cfly>KMTb OCHOB8HM8M Al'lfl npMA8HMR H8HCnp&BHOCTM 601188 

BbiCOKOrO Kn8CC8 cepbe3HOCTM. nosTOMY ycT&HOBKOM T04HOrO paCCTOfiHHfl AO o6'b-

9KT8 H&llb3R npeHe6peraTb. 

PMcyHoK 28.18 cnEBA: HenpaaMnbHaA yCTaHoaKa paccroAHIIIR; cnPABA: npaaMnbHaA yCTaHoBKa 

p&CCTORHIIIA 

8 npHB8.Q8HHbiX HM>K8 M306p8>K8HMRX 86COI110THO l.l8pHOro Tell& C T8MneparypOM 

+85°C T&Mneparypa M3M9pRn8Cb npM B03p8CT810UJ,MX 3H849HMRX paCCTOfiHMR. 
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PMcyHOK 28.19 ~3M&peHHaA T&Mneparypa a6coniOTHO "'&pHoro T9Ila c T&Mneparypofl +85°C AI"'A 
B03p&CT8101U,MX 3H81.19HMH p&CCTOAHMA 

j,13MepeH~A ASIOT C119AYIOU4~e 3H&LieH~A cpe.QHeiil TeMneparypbl, cneaa Hanpaao: 

+85,3°C,+85,3°C, +84,8°C, +84,8°C, +84,8°C ~ +84,3°C AnA aoconiOTHO LlepHoro 

Tell& C TeMneparypOM +85°C. TepMOrp&MMbl CHIIIM&niiiCb 06"beKTIIIBOM C yrllOM 3peHIIIA 

12°. C"beMK8 npOBOA111118Cb 1113 ClleAyiOU4111X p&CCTOAHIIIM: 1, 2, 3, 4, 5 Ill 10 MeTpOB. 

np~ Cb8MK8 TlJ48T811bHO YCTaH8Bll~Ban8Cb KOppeK~~A Ha paCCTOAH~e, LITO OKa3anO 

nollO>KMTellbHOe BlliiiAHMe Ha TOLIHOCTb, TaK KaK oo"beKT OOll&AaeT AOCT&TOLIHO 

60llbWIIIMIII p83Mep&MIII AnA 06ecneLieHIIIA TOLIHbiX 1113MepeHIIIM. 

28.6.4 P83Mep o6"beKTa 

8TOp8A cepMA 111306pa>KeHIIIM, nOK838HH8fl HIII>Ke, OTHOCIIITCH K 3TOMY >Ke o6"beKJY, 

HO CHAT& C nOMOU4biO 06biLIHOro 06"b8KT~Ba C yrnoM 3p8H~A 24°. 8 3TOM C11Y488 AnA 

cpe.aHeiil TeMneparypbl a6coniOTHO LlepHoro Tena np~ TeMneparype +85°C nonY4eHbl 

ClleAyiOU4111e 1113MepeHHble 3H8LieHMA: +84,~C, +83, "rC, +83,3°C, +83,3°C, +83,4°C 
~ +78,4°C. 

noclle,QHee 3H8LieHMe ( + 78,4°C) ABllAeTCA He cpeAHeM, a M8KCIIIM&nbHOM BelliiiLIIIIHOM, 

nocKOllbKY 6b1no HeB03MO>KHO ycraHOBKTb npM~eJlbHbliil Kpyr BHYTPM M3o6pa>KeHMA 

LlepHoro Tena ~3-aa Manocr~ ero pasMepoe. OL.IeB~AHO, o6ecneLieH~e Tpe6yeMoiil 

TOLIHOCTIII 1113MepeHIIIM HeB03MO>KHO, eCJllll OO"beKT IIIMeeT OLieHb M&nble p83Mepb1. 

PaccroAHMe AO o6"beKTa 6blllO ycraHOBlleHo npaBMllbHO Ha 1 0 Merpoe. 
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28- 8&e.QSHH8 B T8pMorpaf/»tC18CKHH KOHTpOll& SI18KfPOYCTBHOBOK 

PMcyHOK 28.20 ~3MepeHH811 TeMnepatypa a6coni01Ho Ll&pHoro rena np111 TeMneparype +85°C AI"'A 
B03p8CT810~qMX 3H8'18HH~ paCCTORHHR (OC5'b8Kil4B 24, 

npM"'MH8 A8HHOro FIBI19HMFI 38KJ110\189TCFI B TOM, "'TO CVU49CTByeT HM)KHMM npeAen 

AI"JA pa3M9pOB OO"beKTa, KOTOpbiM ooecn&LIMB89T Tpe6y&MYIO TOLIHOCTb npH H3M9p9HMM 

reMnepatypbl. MMHMManbHbiM pasMep M3o6pmKeHMFI o6'beKTa YKa3biBaeTCA AI"JA acex 

KaMep, nOCTSBilReMbiX KOMnaHMeM FUR Systems. HM)Ke nOK838Hbl M30C5pa>KeHMR, 

KOTOpbl9 MO)KHO YBMA9Tb Ll9p93 BMAOMCK8T911b KaM9pbl MOA911M 695. TOLI9LIHbiM 

npHuen xapaKTepM3yeTCA caeroBbiM OTBepCTHeM nocpe.aMHe, Koropoe xopowo 

BMAHO H8 H306pa>K9HMM cnpaaa. BMAMMbiM pasMep OCS'beKTa A011)1(9H npeBOCXOAMTb 

pasMep CBeTOBOrO OTB9pCTMA, B npOTMBHOM CI1YLI89 P93YilbT8Tbl H3M9p9HMA 6YAYT 

110HM)KeHbl B pe3yllbT8Te nona.Qa.HMA B o6'beKTMB M311Y'-IeHHFI OT 611M)K8MWero 0Kpy

)1(9HMFI HCCile.QyeMOrO OC5'beKTa, KOTOpoe MMeeT C5onee HM3KYIO TeMnepatypy. B no

K838HHOM BbiWe npMMepe npH M3MepeHMH TOLieLIHOrO 06'beKT8, KOTOpbiM H8MHOrO 

ropALiee caoero oKpY>f{eHHFI, H3MepeHMA reMnepatypbl A8IOT noHH>KeHHbiM pesynbTaT. 

PMcyHOK 28.21 ~30C5pa>KeHMA B BMllOMCKaTene KSMepbl ThermaCAM 695 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

,llaHHbiLilacpcpeKT ooyCiloBileH HeH.neanbHOCTbiO onTHlleCKHX aneMeHTOB 111 KOHel.IHbiMH 

paaMepaMH .a.ereKTopa KaMepbl. OH THnHl.leH ,llllR IIIK-KaMep 111 cpaKTHl.leCKH Heycrpa

HHM. 
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28- 8B9,Q9HH9 B T9pMOrpacpHI-i9CKHH KOHrpOnb 3n9KrpOyCTaHOBOK 

28.7 npaKTH'-19CKHe peKOM9HJJ,BI..lHH JJJ1R onepaTOpOB 

YIK-KaMep 

PaOOHlA C KaMepoi/i, Bbl nOCTOAHHO HaOHpaeTeCb OnbiTa 11'1 OTKpbiBaeTe AfiA CeCA 

npaKTH4eCKHe npHeMbl, KOTOpble oone["l.latOT BblnOnHeHHe 3a,D,aHHili. HH)f{e npHBOAATCA 

nRTb peKOMeH,D,aUHM AfiR ycneWHOrO Ha4ana paOOTbl. 

28.7.1 C XOI10A8 B Tenno 

Bbl c KaMepoili OblnH Ha yn111ue npH TeMneparype +5°C. AonyCTHM, AfiA npo.a.oJl)f{eHHA 

paoOTbl saM Heooxo,D,HMO npOH3BO,D,HTb CbeMKY a aaKpbiTOM noMew,eHHH. Ecn111 Bbl 

HOCHTe 04KH, BaM 3HaKOMa CHyYaUII'IR, KOr,D,a Bbl AOJl)f{Hbl BbiTepeTb KOHA9HCHpOBaH

HYIO Ha IlHH3ax Bnary, 11'1Ha4e Bbl He B COCTOAHMM BMA9Tb. To )1{9 CaMOe npOMCXO,lJ,MT 

M c KaMepoili. Llroobl ooecne4MTb T04HOCTb M3MepeHMili, Bbl .D.Oil)f{Hbl noAO>KAaTb, 

nOKa KaMepa He HarpeeTCR B ,D,OCTaT04HOM CTeneHII'I AfiR MCnapeHHA KOH,D,9HCII'IpOBaH

HOM BnarH. KpoMe TOrO, BCTpOeHHaR CHCTeMa TeMneparypHOM KOMneHCaUMH ,D,OJl)f{Ha 

npMCnOCOOMTbCR K M3MeHeHMIO BHeWHMX ycnOBMM. 

28.7.2 nponMBHOM AOJKAb 

Kor.D.a Ha4HHaercA AO>KAb, Bbl AOJl)f{Hbl npeKpaTMTb paoory, raK KaK BO.D.a paoHKanbHO 

MeHReT TeMneparypy noeepxHOCTII'I 11'13MepAeMoro saMM oO"beKTa. TeM He MeHee, 

MHOr,D,a BaM npMXOAMTCR MCnOilb30BaTb KaMepy H nO,D, npOilHBHbiM ,D,O>K,QeM HilH npM 

HaJlM4MH BO,lJ,RHbiX Opbl3r. 8 nO,D,OOHbiX CilY4aRX Bbl AOJl)f{Hbl 3aW.MTMTb KaMepy, no

MeCTMB ee B npOCTOM npoapa4HbiM naKeT H3 nOJlH3TMI19Ha . .lJ.nR KOMneHCaUHM BHOCH

MOrO naK9TOM OCnaoneHII'IA CMrHana MO)f{HO M3M9HII'ITb paCCTORHII'I9 ,D,O OObeKTa, AO

OMBaRCb TaKoro )f{e noKaaaHHA TeMneparypbl, KaK npM OTCYJCTBHH naKera. B HeKOTO

pbiX MOA9IlRX KaMep npe,D,yCMOTpeH OTA9IlbHbiM HaCTpOe4HbiM napaMeTp nponyCK8· 

HMe BH9WH9M OnTMKM. 

28.7.3 Koacl>ci>M u,MeHT M3nY'-IeHMA 

.lJ.nR BblnOilH9HHR 11'13Mep9HII'IM Bbl A0Il)f{Hbl Onpe,D,9Ilii'ITb K03cpcpii'IUII'I9HT H3IlY49HII'IA 

~~tccne.a.yeMoro saMM Marep~~tana. B oonbWMHCTBe cnyl.laes Bbl He Haili,D,eTe ero s 

cnpaso4HbiX raonMuax. nonb3yilirecb onTM4eCKH 4epHoili KpacKoili MapKM Nextel Black 

Velvet. HaHeCMTe KpaCKY Ha H900IlbWpili KYCOK MaTepana, C KOTOpbiM Bbl paOOTaeTe. 

KoacpcpHUHeHT M3IlY49HHR OnTH49CKOM KpaCKH B HOpManbHbiX ycnOBII'IRX paeeH 0,94. 
noMHMTe, '-ITO OObeKT ,D,0Jl)f{9H oonaoaTb ,D,pyroili TeMneparypoili - KaK npaBII'IIlO, 

oonee BbiCOKOM- no cpaBH9HMIO C OKpY')f(atOw,ei/i cpe,D,OM. LleM OOilbW9 pa3HHU8, 

TeM T04Hee peayilbTaT pac4eTa K03cpcpMUM9HTa M3IlY49HMR. Pa3HOCTb TeMneparyp 

,D,Oil)f{Ha ObiTb He MeHee 20°C. KpoMe roro, cyw.ecrsytOT .D.pyrHe KpacKM, ooecne4H

eatOw.Me KaJlHOpOBKY npH 049Hb BbiCOKHX T9Mneparypax, ,D,O +800°C. C Apyroili 

cropOHbl, K03cpcpMUH9HT H3ny4eHHR oobeKTa MO)f{eT ObiTb HM)f{e, 49M y onTM49CKM 

49pHOM KpaCKM. 
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28 - BB9Jl8HH8 B T8pMorparpHil8CKHH KOH7p0fli:J 3178KrpOyCTaHOBOK 

i-1HOr.Qa VICKfliOllaeTCR B03MO>KHOCTb HaHeCeHVIR KpaCKVI Ha VI3MepReMbiH OObeKT. 8 
nO,llOOHbiX cnyllaRX MO>KeTe nOilb30BaTbCR VI3011AUVIOHHOH neHTOH. TOHKaA neHra C 

3apaHee Onpe,LJ,eneHHbiM K03cpcpV1UVIeHTOM VI3IlYl.leHVIA, n03BOI1AeT BblnOilHRTb VI3Me

peHVIR B OOilbWVIHCTBe cnyllaes, nocne llero ee MO>KHO y,a,anVITb, He nospe>K.QaR VIC

cne.QyeMbiH OObeKT. Cne,LJ,yer oopaTVITb BHVIMaHVIe, liTO HeKOTOpble TVInbl VI3011RUVIOH

HOH neHTbl nonynpo3pal1Hbl VI He COBCeM nO.OXO.llRT .llllR ,llaHHOH uenVI. 0.D.HVIM Vl3 

nyliWVIX MarepVIanoe .llllR :noH u,enVI RBnRercR VI30ilRUVIOHHaR neHra Scotch .llllA Ha

py>t<Horo npVIMeHeHVIA npVI orpVIUaTenbHbiX reMneparypax. 

28.7.4 8M,D,VIM8R OTpa>KeHHaR TeMneparypa 

AonycTVIM, Bbl npoBO.QVITe VI3MepeHVIR B oocraHOBKe, Kor.Qa HeCKOilbKO VICTOliHVIKOB 

renna BHOCRT VICKa>KeHMR B pe3yilbTaTbl BaWVIX M3MepeHMH. 8 3TOM CilYl.lae Bbl 

,llOil>KHbl onpe,a,enVITb TOliHOe 3HalleHVIe BVI,QVIMOH OTpa>KeHHOH TeMneparypbl VI BBeCTVI 

STOT napaMeTp B KaMepy .llllR ooecnelleHMA onntManbHOH KoppeKUVIVI. BaM Heooxo

.QVIMO BblnOilHVITb cne.QyiOW,VIe .QeHCTBVIR: ycraHOBVITe K03cpcpVIU,VIeHT VI3IlYl.leHVIR Ha 

1 ,0. YcraHOBVITe oobeKTVIB KaMepbl Ha onVI>KHVIH cpot<yc, 3aTeM noeepHVITe KaMepy 

B npOTVIBOnOilO>KHYIO OT OObeKTa CTOpOHy M C,QenaHre CHHMOK. C nOMOW,biO MeTO,Qa 

npVIuenbHOH 30Hbl VlnVI VI30repMbl onpe.QenVIre reMneparypy, HaVI6onee 6nVI3KYIO K 

3HalleHVIIO cpe,QHeH TeMneparypbl no COXpaHeHHOMY Vl306pa>t<eHVIIO, 3aTeM BBe,QVITe 

3TO 3HalleHVIe B KalleCTBe napaMerpa BVI,lJ,VIMOH OTpa>KeHHOH TeMneparypbl. 

28.7.5 60nbWOe paCCTORHMe ,D,O 06beKTa 

Y BaC B03HMKI1M COMHeHMA, liTO Ha ,QaHHOM paCCTOAHMM KaMepa OOecneliMBaer HeOO

XO,QMMYIO TOliHOCTb H3MepeHHH? LITOObl yoe,QMTbCR B 3TOM, BOCnOilb3YHTeCb 3MnHpM

lleCKMM npaBMilOM .llllR o6beKTMBa KaMepbl, cornacHo KOTopoMy HeooxoAHMO yMHO

>KVITb napaMerp Mn3 Ha 3 (Mn3 cooTBeTcrsyeT paaMepy HaVIMeHbwero sneMeHTa 

06beKTa, KOTOpbiH p8311MllaeTCR O,QHVIM 3IleMeHTOM ,QeTeKTOpa). npVIMep: 25 yrnOBbiX 

rpa,D,yCOB COOTBeTCTBYIOT 437 Mpa,D,. Ecm1 Bawa KaMepa VI MeeT pa3Mep Vl300pa>KeHVIR 

120 X 120 nMKCeilOB, Mn3 paBHO 437/120 = 3,6 Mpa,D, (3,6 MM/M), a COOTHOWeHHe 

paaMepos TOliKVI pasHo 1000/(3 x 3,6)=92:1. STo 03Hallaer, liTO sawa uenb, Haxo

.QRUJ,aRCR Ha paCCTORHVIVI 9,2 M, AOil>KHa VIMeTb IlVIHeHHble pa3Mepb1 He MeHee 0,1 M 

VIIlVI 100 MM. AnA oonbweH sepHOCTH pa6oraHre c paccroAHVIA MeHee 9 M. Ha pac

CTORHHVI 7--8 M sawa KaMepa rapaHrVIposaHHO .QOn>KHa ooecneliVITb rpeoyeMyiO 

TOliHOCTb. 
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29 0 KoMnaHIAIA FLIR Systems 
KoMnaHMA FUR Systems, OCHOBaHHaA a 1978 rop,y, ABnAeTCA MHM~.U~~aropoM C03A8HMA 
BbiCOKOSCIXPeKTMBHbiX TemOBM3MOHHbiX CMCTeM M MMpOBbiM nMAepoM no paspa60TKe, 
npOM3BOACTBY H npOA8>1(9 CHCT9M q,opMHpOB8HMA HH4>palq)8CHbiX MS06pa>K9HHiil 
AJ"'A WMpOKOro cneKTpa KOMMepLieCKMX, npOMbiWneHHbiX M rOCYA8pCTB8HHbiX npMnO
)KeHMiil. B H&CTOAU4ee apeMA FUR Systems o6beAMHAer a caoeM cocraae nRTb 
KpynHbiX KOMnaHHiil, H3B9CTHbiX CBOHMM Bbi.QaiOUJ,MMHCA AOCTH)K9HMAMH B o6nacTM 
MH<PpaKpacHoiil reXHonorMM: c 1958 roAa-WBeACKYIO KOMnaHMIO AGEMA Infrared 
Systems (6biBWaA AGA Infrared Systems), rpM aMepMK&HCKMe KOMn&HMM: Indigo 
Systems, FSI, M lnframetrics, H q,paH~VSCKYIO KOMnaHMIO Cedip. B HOA6pe 2007 roAa 
FLIR Systems npHo6pena KOMnaHHIO Extech Instruments. 

PATENT SPECJPICA1'JON 
o:t.A• M:t.&t"'DQJII) United StateS Patent Office 

t~ 1"0 JTWA)t UJm~ .. SI"JH G"")."JS )~ 

~ e l.O:S7.tl2-1 Q ... '11 ............ '-"'- ............ ''---
r- .lk.UWO 

~ ~ ...... ~ ..... li:'#" 

- 0"'"~, .. ~trer. 
_..... .. ..._..._..., 
t:k Q,_. ... ,.. 

PMcyHOK 29.1 nBTeHrHble AOK}'MeHlbl HSLfanB 1960-X roAOB 

3a STOT nepHOA KOMnaHHA OcyU4eCTBMna noCTaBKM 6onee 135 832 HK-KaMep no 
aceMy MMPY AnA npMMeHeHMA a raKMx oC5naCTAx, KaK H&YLIHo-Mccne.QoaarenbcKMe 
paspa60TKM, npo<PHn&KTHLieCKOe AH&rHOCTHpOB&HHe H HepaspyW&IOU4Hiil KOHTponb 
o6opyAOB8HMA, ynpaa.neHHe T8XHOnOrMLI8CKMMH npoueccaMM H 8BTOM8TH38UMA, 
MawMHHOe speHMe .-. AP· 
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29- 0 KOMn&HHH FLIR Systems 

FUR Systems BllaAeer rpeMA 38BOAaMM a CWA (a noprneHAe, wrar OperoH; a 5o
CTOHe, wrar Macca~ycerc; a CaHra-5apoape, wrar Kar!McpopHMA) M OAHMM 3&BOAOM 

B Wae~M, pacnOI10>K9HHbiM B CroKrollbMe.C 2007 rO.Qa TaiOK9 A9MCTBY9T 38BOA B 

TannMHHe, SCTOHMA. KpoMe roro. oHa MMeer roproBble npe.acraaMrenbCTBa B 5enbrMM, 

Dpa3MI1MM, KMrae, <J)paH~M, repM8HMM, BenMKOOPMTaHMM, roHKOHre, ~MM, AnOHMM, 

Waei.J,I1M M CWA, Koropble BMecre c pacnpocrpaHeHHOM no aceMy MMPY ceTbiO 

roproBbiX areHTOB M AMCTPMObiOTopoa OK83biB&IOT Heooxo.aMMYIO no.ao.ep>KKY nocro

AHHbiM KJ1MeHT8M BO MHOI"MX CTp8H8X MMpa. 

FLIR Systems ABI1A8TCA nepeAOBOM KOMnaHM9M B 00n8CTM HOBbiX pa3pa60TOK M 

npoMblwneHHoro npoM3BOD.CTBa lr1K-KaMep. Mbl npeABOCXMU48eM norpeoHOCTM 

pb1HK8, BHOCfl yCOBepweHCTBOB8HMA B MMeiOW.MecA MOD,enM M p83paC58TbiB8A HOBble 

TMnbl KaM9p. HaweM KOMnaHMM npMHa.Qn9>KaT T8KM9 KI110~9Bbl9 p9W9HMA B p83BMTMM 

D.8HHOM 00118CTM T9XHMI01, K8K nepBble nopraTMBHble K&Mepbl C nMTaHMeM OT 8KKYMY-

11RTOpa AJ"'A npoae.QeHMA IIIK-oCScneAOB&HMA npOMblwneHHbiX oCS'beKTOB M nepable 

lr1K-KaMepbl oes CMCT&Mbl MCKYCCTB&HHoro oxna>K.QeHMA M MHOrMe APYrMe. 

PMcyHOK 29.2 CnEBA: Thermovision® MD.Qenb 661 BblnycKa 19691'QAB. Sra K&Mepa BSCM118 OKOno 25 1<1', 
OCLU411norpa~ - 20 Kr, a WTSTIIIB - 15 Kr. KpoMe roro, oneparopy T'pe6oaancR reHepaTOp nepeM&HHoro 
H&npJDKSHMR H8 220 B M COcyA ,lJ,b108p8 H8 10 n C JKMAKMM 830TOM. Cneaa OT OCLU411nOrpa~a BMAHS 
~OTOnpMcrasKa Polaroid (6 1<1'). CnPABA: FUR i7 BblnycKa 2009 I'O,QS. Bee: 0,34 Kl' BMecre c 
BKKYMYnRTOpoM. 

FUR Systems npoM3BOD.MT H&M6onee BS>KHble MexaHM~ecKMe M aneKTpOHHble KOMno

H&HTbl T9nllOBM3MOHHbiX CMCT9M. Boe STanbl npOM3BOACTB9HHOrO npo~cca. H8~MHaA 

or npoeKTMpoaaHMA AeTeKTopoa M M3roroBileHMA oo'beKTMBOB M sneKTpOHHbiX nnar, 

M 38K8H~MB8A 38B(),QCKMMM MCnbiT8HMAMM M K8JlM6pOBKOM rOTOBbiX M3A911MM, BblnOn-
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29- 0 KOMnaHHH FLIR Systems 

HRIOTCR Ill KOHTp011111py10TCA cneu,lllaniiiCTaMIII HaWeH KOMnaHIIIIII. BbiCOKaR KBanlllcpiiiKa

U,HR Cneu,HanHCTOB no HHcppaKpaCHOH TeXHOnOrHIII rapaHTHpyeT T04HOCTb 11'1 H8,lJ,e>K

HOCTb scex OCHOBHbiX KOHCTpyKTHBHbiX KOMnOHeHTOB saweH HHcppaKpaCHOH KaMepbl. 

29.1 He ronbKO KaMepbl 

PyKoso,o,crso KOMnaHHIII FLIR Systems nOHHMaer, 4TO npoHaao,o,craany4wHx a MHpe 

CHCTeM AfiA lf1K-CbeMKH He,LJ,OCTaT04HO. Mbl yaepeHbl, 4TO AfiA 6onee nOllHOrO HC

n011b30BaHHA BC9X B03MO>KHOCT9H CHCT9M lf1K-KaM9pb1 HaWHM 3aKa34HKaM Tpe6ytOTCR 

HaH6onee cospeMeHHble nporpaMMHble cpe,o,crsa. Cneu,HanbHble nporpaMMbl AfiA 

Hay4HO-IIICCJ1e,LJ,OBaTellbCKHX paapa60TOK, npocpHnaKTIII49CKOrO ,LJ,HarHOCTHpOBaHHR 

11'1 HepaapywatOw,ero KOHTpOllR npOH3BOACTB9HHbiX npou,eCCOB paapa6aTbiBaiOTCR 

C06CTB9HHbiMIII no,o,pa3,LJ,9119HIIIRMH KOMnaHIIIH. EiOllbWaR 4aCTb nporpaMMHOrO 

o6ecne49HIIIR BblnycKaeTCR Ha HeCKOllbKIIIX R3biKaX. 

KpOMe TOrO, KOMnaHHR BblnycKaeT WlllpOKHH aCCOpTHMeHT ,LJ,OnOllHII!TellbHbiX npHH8,lJ,-

119>KHOCT9H AfiA a,o,anTaU,HH lf1K-o6opy,o,oBaHHR K KOHKpeTHbiM YCllOBHRM SKCnnyara

U,HH. 

29.2 Mbl ,aenHMCR CBOHMH 3HBHHRMH 

XoTA 111 HawH KaMepbl CKOHCTpyHposaHbl c y4eTOM MaKCHManbHoro y,o,o6crsa AfiA 

nonb3osareneH, AfiA nonHero Hcnonb3oBaHHA HX B03MO>KHOCTeH rpe6yercA onpe,o,e

neHHbiH yposeHb 3HaHHH no repMorpacpHH. lf1cxoAR HX sroro, KOMnaHHR FLIR Systems 

co3,o,ana lTC- UeHTP no,o,roTOBKH cneu,~~tanHCTOB no IIIHcppaKpacHOH rexHonor~~tH, 

KOTOpbiH, AB11RACb CaMOCTORT911bHbiM KOMMep49CKIIIM npe,o,npiiiRTIIIeM, npOBOAHT 

ceprHcp~~tu,lllposaHHble KYPCbl o6y4eHIIIR B sroH o6nacr111 rexHIIIKIII. 06y4eH~~te no 

nporpaMMaM lTC ,o,aeT Heou,eHII!Mble 3HaHHR 11'1 npaKTH4eCKHH OnbiT. 

nepcoHan lTC TaK>Ke nOMO>KeT BaM B npHM9H9HHIII BaWHX TeopeTH49CKIIIX 3HaHHH 

no HHcppaKpaCHOH TeXHHKe AfiA peweHHR npaKTH49CKHX 38,lJ,a4. 

29.3 TeXHH'-IeCKBR no,o,aepJKKa nonb3osarenei1 npo.ayKJ.J.HH 

KoMnaHHR FLIR Systems o6na.o.aer ceTbiO u,eHrpos rexHH4ecKoro o6cnY>K.~~tBaHIIIR, 

paasepHyrOH no BCeMy MHpy. 8 06A3aHHOCTH 3THX U,9HTpOB BXOAHT o6ecne49HIIIe 

6ecnepe60HHOH pa60Tbl HHcppaKPaCHbiX KaMep KOMnaHHIII. STH u,eHTpbl pacnonaraiOT 

BCeM He06XOAIIIMbiM o6opy,o,oBaHH9M Ill BbiCOKOKnaCCHbiMIII cneu,HanHCTaMH, CnOC06-

HbiMIII B KpaT4aHWHe CpOKIII ycrpaHIIITb 11106bl9 npo6neMbl, CBR3aHHbl9 C cpyHKL.I,IIIOHIII

pOBaHHeM HHcppaKpaCHbiX KaMep. 3TO OCB060>K,LJ,aeT KnHeHTOB KOMnaHIIIH OT He06-

XO,LJ,HMOCTH OTnpaBnRTb CBOH KaMepbl Ha ,o,pyrOH KOHeU, CBeTa 11'11111'1 06paw,aTbCR 3a 

TeXHH4eCKHMH peKOM9H,LJ,aU,HRMH K HHOR3bi4HbiM Cneu,Hanii!CTaM. 
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29- 0 KOMn&HHH FLIR Systems 

29.4 HecKon&KO cpororpacpHif c HawHx 3aao,aoa 
104013CD;&1 

PMcyttoK 29.3 cnEBA: Paapa6orK& 3JleKTpoHMKM cMCTeMbl; cnPABA: TeCTMpoaaHMe Ael8KTopa Mc&>n 

PMcyttOK 29A cnEBA: AnMaaHo-TOK&pHt:.IM MexaHM3M; cnPABA: nonMpoa&HMe mtHa 
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29- 0 KOMnBHHH FUR Systems 

PMcyHOK 29.5 cnEBA: TecrMpOB8HH8 HHcppa!<pacHbiX KaMep B KIU1MaTH~8CKOM KaMepe; CnPABA: Po6ar 
AJlFI T8CTHpOB8HHR H K811HC5pOBKH K8Mepb1 
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30 rnoccap~-1~ 

TepMMH MnM BblpBlKeHMe nORCH8HM8 

IR MHcppaKpaCHbiH 

Laser Locatl R SneKTpM49CKHH MCT04HMK CB9Ta, HBX(),QRLUHHCR Ha K8Mepe, 

KOTOpbiH MCnyCK89T n839pH09 M3n~9HH9 B BHA9 TOHKOro, 

CcpOKYCMpOBaHHOro ny4KB, HCnOnb3yeMOro ,!JJlR yK83aHHR Ha 

onpeAeneHHble 4aCTH o6beKTa, pacnono)KeHHOro nep8A KaMe-

poH. 

NErD (TeMneparypHBR p83HHUa 3K- TeMneparypHBR p83HHUB 3KBHBaneHra wyMa. Mepa ypoBHR 

BHBBneHTa wyMa) wyMa a M306p8)KeHHH, nony4eHHOM c HK KBMepbl. 

a6comorHO 49pHoe reno 06opy,D,OBaHH9, MCnyCK810LU99 MHcppaKpaCH09 H3n~9HH9 Ill 

o6nBABIOLUee CBOHCTBaMH a6coniOTHO 4epHOrO rena, KOTOpoe 

MCnOnb3YeTCA ,!JJlR KBnH6pOBKH HHcppaKpaCHbiX KBMep. 

a6coniOTHO 4epHoe reno CoaepweHHO He orp8)1(810LUHH o6beKT. Ero H3n~eHMe nonHo-

CTbiO onpeAenRercR ero co6craeHHOH reMneparypolil. 

aBTOnBnMTpa lfiHcppaKpacHoe H306pa>K9HM9 BbiBO,D,MTCA B Hec6anaHCHpOBaH-

HOiil uaeroaoH raM Me- 111 xonOAHbl9 111 rennbl9 o6beKTbl oro6pa-

)KBIOTCA O,D,HOBpeMeHHO. 

aBTOnO,D,CTpOHKB Pe)KIIIM pa60Tbl, npH KOTOpOM KBMepOH BblnOnHReTCR BHyrpeH-

HAA KOppeKTMpOBKB H306p8)KeHHA. 

aTMOCcpepa r83bl, HBXO,D,ALUMeCR B npocrpaHCTBe Me>K,D,y HCcneAyeMbiM 

06beKTOM Ill KBMepoH; KBK npaBMnO, 3TO B03,D,yx. 

BH3YBnbHbiH 0THOCHTCA K BH,D,90p9)KIIIMY lfiK KaMepbl, KBK npOTMBOnOnO)K-

HOCTb CTaH,D,apTHOMy, repMOrpacpM4eCKOMy pe)KHMy. B BH,D,eO-

pe)KIIIMe KBMepa cpHKCHpyer 06bi4Hble BM,D,eOH306p8)KeHMA (B 

BH,D,MMOH 06naCTH CneKTpa), TOr,D,B KBK repMOrpacpH4eCKHe 

M306p8)KeHHR KBMepa perHCTpMpyer, KOr.Qa OHa HBXO,D,IIITCA B 

HKpe>KMMe. 

BHeWHAA OnTMKB ,D,ononHMrenbHble o6beKTHBbl, cpHnbTpbl, rennOBble 3KpaHbl H 

T.,D,., KOTOpble MOryT 6b1Tb noMeLUeHbl Me>K.Qy KBMepOH Ill 06beK-

TOM M3MepeHIIIH. 

,D,BOHHBR H30repMa l-13orepMa c ABYMA uaerOBbiMM nonocaMH BMecro O.QHOH. 

.QHanaaoH reMneparyp TeKYLUHe o6LUMe orpaHM4eHMA Ha H3MepeHHR reMneparypbl c 

nOMOLUbiO lfiKKBMepbl. KaMepbl MOryT pa6oraTb B HecKOnbKHX 

,D,Man830H8X. ,D,~o~an830H Bblp8)1(8eTCR B BH,D,e ,D,Byx TeMneparyp 

a6coniOTHO 4epHOrO rena, orpaHH4MBaiOLUIIIX TeKYLUYIO KBnH6-

pOBKY. 
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30- rnoccapHiit 

TepMMH MnM Bblpa>KeHMe noACHeHMe 

AHanOOOH T9KYll.lH9 Ot5ll.lM9 OrpaHM49HMA Ha H3M9p9HHA T9Mnepa-rypbl C 

nOMOUJ,biO V1K KaM9pbl. KaM9pbl MOryT pa()oTaTb B H9CKOnbKMX 

AManaaoHax. A~~tanaaoH BblpiDKa.ErrCR s BHAe AByx TeMnepayYp 

a()contOTHO l.l9pHOrO rena, orpBHH4MBBIOll.lHX T9K}IIli.YIO KBnH0-

pOBKY. 

~~tany-l.laTenb aneM9HT ot.>opyAOBaHHA, ~~tany4atOll.l9ro V1K M3ny-l.l9HH9. 

H3ny-l.laTenbHaA cnocoOHOCTb Kon~~t49CTBO 3HeprHM, H3ny-l.la9M09 e 9AHHM~Y apeM9HH 9AHHH-

~9H nOB9pXHOCTM 06b9KTa (BT/M2) 

H3ny-l.l9HM9 npo~CC HCnyCKaHHA 3n9KTpOMarHHTHOH 3H9prMH H9KOTOpbiM 

Ot5'b9KTOM Hnlll rOOOM. 

H30TepMa C))yH~HA, Bbi,IJ,9nRIOUJ,aA Te y-l.laCTKM 111300pa>KeHMR, TeMneparypa 

KOTOpbiX OKa3biBaeTCR BbiWe MnM HH>Ke OAHOrQ WlH HeCKDnbKMX 

HHT9pBanOB T9MnepayYpbl Hnlll M9>K,Ay HHMH. 

H30T9pM11149CKaA nOnOCTb V13ny-l.laT9nb B cpopM9 0yYblnKH C OAHOPOAHOH T9MnepayYpOH, 

paCCMaTpHBa9MbiH l.l9p93 ropnbiWKO 0yYblnKH. 

HHTepaan V1HTepBan TeMnepayYpHOH WKanbl, Ot5bi4HO BblpiDKa.eMbiH l.lepea 

senHI.lHHY CHrHana. 

HHcppaKpaCHbiH HeBHAHMOe H3ny-l.leHHe c AJlMHOH eonHbl, npM0nH3HTenbHO, 

2-131Jm. 

KOHBeK~HA KoHse~HA npeACTaBnReT coOoH pe>KHM nepeHoca Tenna, npH 

KOTOpOM }KM,D,KOCTb npHBOAIIITCR B ABH>KeHHe nOA B03A9HCTBHeM 

cHnbl TR>KeCTH n1110o ApyroH cHnbl, acneACTBHe 4ero Tenno ne-

peHOCHTCR H3 OAHOrO MeCTa B Apyroe. 

KOppe~MR H300pa>KeHHR (BHyYpeH- CnocoO KOMneHca~H paaHH~bl e 4YBCTBHTenbHOCTH e paanHI.l-

HAA HnM BH9WHRR) HbiX 4aCTAX H300pa>K9HMH B p9>KHM9 peanbHOrO Bp9M9HH, a 

TaK>Ke cnocot.> CTat.>HnMaa~MH KaM9pbl. 

K03cpcpM~MeHT M3ny4eHMA KonM4eCTeo H3ny-l.leHHR, McnycKaeMoro oOl.eKTOM, no cpasHe-

HHIO C M3ny-l.leHHeM 4epHOrO rena. nonO>KHTenbHOe l.lMcnO, He 

npeBOCXOAAll.l9e 9AMHH~bl. 

K03cpcpM~MeHT OTpa>KeHMA 0rHOWeHHe KOnH4eCTBa H3ny-l.leHMR, OTpa>KaeMOrO OOl.eKTOM, 

K KOnM4eCTBY nB,AatOll.l9rO Ha Hero H3ny-l.leHMR. nonO>KHTenbHOe 

4HcnO, H9 np9BOCXOAAll.l99 9AHHH~bl. 

KOOcpcpH~eHT nponyCKaHHR (nponyo- raabl H MaTepHanbl MOryT ObiTb npoapa4HbiMM B OOnbweH MnH 

KaHHe) MeHbWeH CTeneHH. nponyCKaHHe nOKaabiBaeT KDnH4eCTBO V1K 

H3ny-l.leHMA, npOX0AAll.l9rD 4epe3 HHX. nonO>KMTenbHOe 4HcnO, 

He npeBOCXOAAll.l9e 9AMHH~bl. 
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30- rnoccapnH 

TepMMH MnM Bblpa>KeHMe noACHeHMe 

naaepHbiH yKa3aT9nb Sn9KTp11149CKIIIH MCT04HMK CB9Ta, HaxOP,fUl"IIIHCR Ha KaM9pe, 

KOTOpbiH MCnyCKa9T naaepH09 M3fl~9HIII9 B BIII,D,9 TOHKOro, 

CQJOKYCMpOBaHHOro ny4Ka, IIICnOnb3y9MOro AnA yKaaaHIIIA Ha 

onpe,a,eneHHble 4aCTH o6beKTa, pacnono)KeHHOro nepe,a, KaMe-

polil. 

MO~HOCTb 1113n~9HIIIA KonH49CTBO 3HeprHM, Han~aeMoe o6beKTOM s 9AHHH~Y ape-

M9HIII (BT) 

Mn3 MrHoBeHHoe none apeHHA: Mapa reoMeTpH4ecKoro paapeweHHA 

VIK KaMepbl. 

MCI>n MaTpMLI,a QJOKanbHOH nnOCKOCTH: Tllln VIK AeTeKTopa. 

HenpepbiBHaA nOACTPOHKa Cl>yH~MA HaCTpoliiKH Mao6p~eHHA. STa QJYHK~HR AeliiCTsyeT 

nOCTOFIHHO, HenpepbiBHO HaCTpaHBaA RpKOCTb Ill KOHTpaCT B 

C00TB9TCTBMIII C xapaKT9pOM M306p~9HHFI. 

onopHaA TeMnepaTYpa TeMnepaTYpa, c KOTopolil MO)KHO cpasHHBaTb o6bi4HO H3MepA-

9Mbl9 3Ha49HMR. 

OTHOCMT9nbHaA Bn~HOCTb 0rHOCHT9nbHaA Bn~HOCTb npep,CTaBnfteT C060H COOTHOW9HH9 

T9KY~9H MaCCbl BOAFtHOrQ napa B B03Ayx9 H MaKCHManbHOH, 

KOTOpaA M0)1(9T COA9p~TbCFI B ycnOBHFIX HaCbi~9HIIIft. 

nanMTPa Ha6op UBeTOB, Hcnonb3YeMbiH AnA npe.o.CTasneHHR VIK Mao6pa-

)K9HIIIft. 

napaMeTpbl o6beKTa Ha6op 3Ha4eHHH, onMCbiBaiO~Hx ycnosMR, np111 KOTOpbiX npo-

BOAHflHCb M3M9p9HIIIft 06b9KTa, Ill caM OObeKT (TaKH9 KaK K03QJ-

QJM~III9HT H3n~9HHFI, BHAHMaA 0Tp~9HHaA T9MnepaTYpa, 

paCCTOFIHIII9 Ill T.P,.). 

nMKCenb 8neMeHT H306pa;KeHHR. 0AHa OTAenbHaA T04Ka M306p~eHMR. 

norno~eHHe (K03QJQJH~HeHT norno- 0rHOW9HIII9 H3n~9HHFI, nomO~HHOro 06b9KTOM, K na,a,a10w,e-

~HHR) MY H3nY49HHIO. nonO)KHTenbHOe 4Hcno, He npesocxOAFt~ee 

9AIIIHM~bl. 

none 3peHHR Yron B rop11130HTanbHOH nnOCKOCTH, B npep,enax KOTOporo 

BHAHbl o6'beKTbl 4epe3 VIK o6'beKTHB. 

nonOCTHOH 1113n~aTenb Vlan~arenb a Q:>opMe 6YTblnKH c BHYTP9HH9H norno~IO~Iil 

noaepxHOCTbiO, Ha6niOAaeMolil 4epe3 ropnbiWKO 6YTblnKH. 

npHMepHoe nponycKaHHe aTMoc¢e- 3Ha4eHMe nponycKaHHA, npe,a,no)KeHHoe nonb3oBaTeneM B Ka-

pbl 49CTB9 3aM9Hbl Bbi4111Cfl9HHOMY 3Ha49HIIIIO 

npoopa4HaA M30TepMa VI30TepMa, npep,CTasnAIO~ nMHeliiHoe pacnpep,eneHMe LJ,BeTOB, 

BM9CTO 3anMBKM BbiAeneHHbiX y4aCTKOB M306p~eHHft. 
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30- rnoccapHiit 

TepMMH MnM Bblpa>KeHMe noACHeHMe 

paC4eTHOe nponyCKaHHe 8TMOCcpe- 3H84eHHe K03cpcpH~HeHT8 nponyCKaHHR, Bbi4HCneHHOe H8 

pbl OCHOB8HHH ,D,aHHbiX 0 TeMnepayYpe, OTHOCHTenbHOM BnmKHOC'll1 

B03Ayxa H paCCTORHHH AO 00b9KT8. 

PY4H8R HaCTpoliiKa Cnocot5 HaCTpoliiKH H30t5pa>t<eHHR, npH KOTOPOM HeKOTOpble 

napaMeTpbl H3MeHRIOTCR ap}'4Hyl0. 

CBeTHMOCTb KonH4eCTao 3HeprHH, H3Il}'4aeMoe o6beKTOM a eAHHH~Y ape-

MeHH 9AHHH~elil nOBepxHOCTH B 9AHHH4HOM yrne 

(BT/M21ccpep.p8A) 

cepoeTeno 0t5"beKT, H8 Ka>KAOM AnHHe BOnHbl H3IlY4810W,HM OAHY H TY >Ke 

AOniO OT 3HeprHH H3Il}'4eHHR 8t5COniOTH0 4epHOrO Tena H8 3TOM 

>Ke aonHe. 

CHrHan Ot5"b9KT8 HeKanHt5poaaHHoe 3Ha4eHHe, onpe.o,enReMoe KOnH4eCTBOM 

H3Il}'4eHHR, nOn}'49HHbiM KaMepolil OT Ot5"beKTa. 

cneKTpanbH8R H3Ily4aTenbH8R cno- Ko.nH4eCTso 3HeprHH, H3Il}'48eMoe o6beKTOM B 9AHHH~Y ape-

C06HOCTb MeHH 9AHHH~elil nOBepXHOCTH Ha 9AHHH4HOM HHTepsane AnHH 

BOnH (BT/M2/M) 

cpeAa npe.o,MeTbl H r83bl, HCnyCKaiOW,He H3Il}'4eHHe B HanpaaneHHH 

Hccne.o.yeMoro o6beKTa. 

TeMnepayYpH8R pa3HOCTb HnH paa- BenH4HH8, RBnRIOUJ,aRCR pe3ynbT8TOM Bbi4HT8HHR AByx3H84eHHM 

HOCTb TeMnepayYp TeMnepayYpbl. 

TennonpOBOAHOCTb npo~CC, Bbl3biB810L11,HM paCCeRHHe Tenna B Bew,eCTBe. 

TepMOrpaMM8 HHcppaKp8CHOe H30t5pa>t<eHHe 

ypoaeHb UeHTpanbHOe 3Ha4eHHe TeMnepayYpHolil wKanbl, ot5bi4HO 

npeACT8BnRIOW,ee BenH4HHY CHrHana. 

cpHnbTP Cl>HnbTp H3rOT8BnHB8eTCR H3 M8TepHana, np03p84HOrO AnA 

HHcppaKp8CHOrO H3ny4eHHR TOnbKO HeKOTOpbiX AnHH BOnH. 

LJ,BeT H8CbiW,eHHR Y48CTKH, COOTBeTCTByiOw,He TeMnepayYp8M, BbiXQARW,HM 38 

yCTaHoaneHHble aHa4eHHR ypoBHR/HHTepaana, OKPaWHBaiOTCR 

LJ,BeTaMH H8Cbll11,9HHR. HaCbll11,9HHble ~seTa COA9P>K8T 'nepeHa-

CbiW.eHHbllil' ~BeTH 'H9AOH8Cbll11,9HHbllil' ~BeT. Cyw,eCTayeT 

T8K>Ke TpeTHiil Kp8CHbiM LJ,BeT H8CbiW,eHHR, KOTOpbiM ace }'48CTKH 

OTMe4aeT KaK HaCblw,eHHble, H 3TO RBnReTCR yKaaaHHeM AeTeK-

TOpa H8 TO, 4TO, B03MO>KH0, A8HHbiM AH8n830H cne.o,yeT H3Me-

HHTb. 

LJ,B9TOB8R TeMnepayYpa TeMnepayYpa, npH KOTOpOH AOCTHr89TCR H9KOTOpbiM onpe.o,e-

neHHbllil ~aeT at5coniOTHO 4epHoro Tena. 

wKana TeMnepayYp Cnoco6 TeKYw.ero OTo6pa>t<eHHR 1.1K H3ot5pa>t<eHHA. Bblpa>KaeT-

CR B BHAe AByx 3H84eHHH TeMnepayYpbl, orpaHH4HB810W,HX 

LJ,BeTa. 
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30- rnoccapnH 

TepMMH MnM Bblpa>KeHMe noACHeHMe 

wyM Het50nbWOB HB)KenarenbHOB HCKIDKBHHB HHqJpaKpaCHOrO 

M30t5pa)KBHHR 
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31 TexH~Ka TepMorpacfJ~LieCK~x 

31.1 BcrynneHHe 

iiiHcppaKpacHaR (ii!K) KaMepa (rennoB~~t3op) llt3MepReT 11t npe.ocraenReT B B~~tAe H3o6-
pa>t<eH~~t~ ~~tcnycKaeMoe o6beKToM ~~tHcppaKpacHoe ~~tan}'lleH~~te. Tor cpaKT, liTO ~~t3ny
li6H~~te RBnRercR cpyHKu,~~telit reMneparypbl noeepxHOCTIIt o6beKTa, no3eonRer KaMepe 
paCClllltTaTb lit OT06pa3HTb TaKYIO T6Mneparypy. 

O.oHaKo llt3MepReMoe KaMepolit ~~t3n}'lleH~~te 3aB~~tCHT He ronbKO or reMneparypbl 
06beKTa, HO lit OT H3nyllaTenbHOH CnOC06HOCTIIt 06beKTa. !f13nyli6HIIte TaiOKe lltCXO,lllltT 
OT OKpy>Ka.IOUJ,eH Cpe,llblllt OTpa>KaeTCR 06beKTOM. KpoMe TOrO, Ha llt3n}'li6HIIte 06beKTa 
lit Ha OTpa>KeHHOe 11t3nYli6HHe 6yAeT TaiOKe OKa3biBaTb B03A6~CTBIIte nornow,eHHe B 
aTMOCcpepe. 

noaTOMY AnA TOliHOrO llt3MepeHIItR TeMneparypbl Ha,llO KOMneHCHpOBaTb 3QJQJ6KTbl 
HecKonbK~~tx paan~~tliHbiX ~~tCTOliHHKOB ~~tanylleH~~tR. Sro ocyw,ecrenRercR KaMepolit e 
peanbHOM epeMeHH aeroMaT~~tlleCKH. O.oHaKo B KaMepy Heo6xo.oHMO eeecr~~t cne.oy
IOW,~~te napaMeTpbl o6beKTa. 

• KoacpcpHu,HeHT ~~t3n}'lleH~~tR o6beKTa. 
• B~~tAHMaR orpa>t<eHHaR reMneparypa. 
• PaccroRH~~te Me>KAy o6beKToM 11t KaMepolit. 
• OrHocHrenbHaR ena>KHOCTb. 
• TeMneparypa OKPY>KaiOw,ero eoa.oyxa. 

31.2 KoacfJC/JHL.lHeHr H3nylleHHR 

CaMbiM Ba>KHbiM napaMeTpOM, KOTOpbiH cne.oyer npaBHnbHO BB6CTH, RBnReTCR K03cp
cpHU,HeHT H3nyli6HIItR, KOTOpbiH, KpaTKO rOBOpR, RBnReTCR Mepolit 11t3nYli6HIItR, HCnyc
KaeMOrO o6beKTOM, no cpaeHeHHIO c ~~t3nylleH~~teM a6coniOTHO llepHoro rena np~~t 
raKolit )f(e reMneparype. 

06blliHO MarepHanbl 06b6KTOB lit 06pa60TaHHbl6 noeepXHOCTIIt lltM610T K03cpcplltll,llt6HT 
~~tan}'lleH~~tR e AHanaaoHe, np~~t6n~~t3HrenbHO, or 0,1 .oo 0,95. Xopowo ornon~~tpoeaHHaR 
(3epKanbHaR) noeepxHOCTb HMeer 3HalleHHe MeHee 0,1, ror.oa KaK OK~~tcneHHaR ~~tn~~t 
noKpaweHHaR noeepXHOCTb - HaMHOrO 6onee BbiCOKIItH K03QJQJHLJ,H6HT 11t3nYli6HHR. 
MacnRHaR KpaCKa, BHe 3aBIItCHMOCTH OT LJ,BeTa B Bllt.lllltMOM cneKTpe, lit MeeT B lltHcppa
KpaCHOM ,llHana30He K03QJQJIItU,IIt6HT 11t3nYli6HIItR CBbiWe 0,9. KO)f(a llenoeeKa HMeeT 
K03QJQJIItU,IIt6HT llt3nylleHHR OT 0,97 AO 0,98. 
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HeOKMCileHHble MeTaJlllbl npe,QCT8BI1AIOT co60M KpaMHMM cny~aM MAeanbHOM Henpo-

3pa~HOCTM M BbiCOKOM OTPa>KaiOw,eM cnoco6HOCTM, KOTOPSR He MeHReTCR cyw,ecraeH

HO C M3M9H9HM9M AJ"'MHbl BOI1Hbl. CI19,QOBaT911bHO, KOscpcpML,U119HT M3J1Y49HMA M9Tai'U10B 

RBilReTCA HM3KMM - TOilbKO nOBbiWaACb C pOCTOM TeMneparypbl. KoscpcpMUMeHT M3-

11Y4eHMA HeMeT811noa o6bi~HO AanAeTCR BbiCOKMM M noHM>KaeTCA c pocroM TeMnepa

TYPbl. 

31.2.1 Onpu,eneHMe 3Ha~eHMR K03qxf)Mu.MeHTa M311ya.~eHMA oCSpasu.a 

31.2.1.1 War 1: onpe.o.eneHHe BlifAHMOif o-rpaJKeHHOif reMnepazyp&l 

AnA onpe.QeneHMA BMAMMOM OTpa>KeHHOM TeMneparypbl MO>KHO BOCnOI1b30B8TbCA 

OAHMM M3 CJleAYIOU4MX AByx MeTOAOB. 

31.2.1.1.1 Me1"0A 1: MeTOA npRMOro H3MepeHHR 

1 Onp&.Q.enMte B03MO>KHb18 MCTO"'HMKM OTp&>K8HHOro M~8HMA, ~MTbiBM, ~TO yron naaeHMA 

= ymy OTpa>KeHMH (8 =b). 

PMcyHOK 31.1 1 = MCTO~HMK OTpa>KBHHOrO M311~8HMH 
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2 EcnM MCTCNHMK 0Tpb(8HHOrO M3nY'!8HMfl fiBilfiC:JTCfl TCN8'o!Hb1M, npMKpoMr& &rO llMCTOM K8pYOH8, 

~TOObl ocna6MTb M3J"'Y"9HMe. 

PMcyHOK 31.2 1 = MCTO~HMK OTpa>KSHHOrO M311Y"8HMR 

3 1113MepbTe MHTeHCMBHOCT'b M3J1Y"9HMA (T.e. 0Tpa>K9HHYJO TeMneparypy) OT MCT~HMK8 0Tpa>K9H· 

HOro M3J1Y"8HMR, MCnOnb3Yf1 cne,o,yl011.lM9 HSCTpoMKM. 

• Koacpq:,MI.lMSHT M311Y"9HMR: 1,0 

• Dobj: 0 

Bbl MO>K8T8 M3M8pMTb MHT8HCMBHOCTb M3JlY"8HMfl OAHMM M3 cn&AYJOil.lMX fJ1JYX MSTOAOB: 

PMcyHOK 31.3 1 = MCTO~HMK OTp&>KeHHOro M3JlY"&HMA 

npMM8'18HMe: MCnOllb30B8HMe TepMOn&pbl Allfl MSMepeHMR BMAMMOM OTpmKeHHOM 

TeMnepaTYpbl He peKOM8HAYeTCA no ABYM OCHOBHbiM npM~MHaM: 

• C nOMOW.biO TepMOn&pbl Hellb3fl M3MepMTb MHTeHCMBHOCTb M3ll}'\19HMR; 
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• np~ ~cnonb3oaaH~~ TepMonapbl HeooxOA~Mo o«lecneLI~Tb OLISHb xopow~171 TepM~
LiecKM171 KOHT&KT C noaepXHOCTbiO, KOTOpbli7! AOCT~raeTCA, K&K npaB~IlO, 38 CLieT 

npMKile~aaH~A A8TLIMK8 ~ yKpbiT~A ero TepM0~3011AU.MOHHbiM Marep~anoM. 

31.2.1.1.2 MeTOA 2: MeTQQ OrpaJKaTe/111 

1 COMHMT8 KYCOK 81110MMHM8BOH ~OJlbrH 60JlbWMX p83M8POB. 

2 8blnpRMMT8 ~onbry M npM!<p8nMT8 88 Ha nMCT KapTOHa T8KMX >KS pa3M8poB. 

3 YCTaHOBMT8 nHCT KapTOHa Bnepe,QM MCCI18AY8MOro 06beKTa. npM 3TOM CTOpoHa, 38!<pbrraR 

~OJlbroH, A0n>KH8 6biTb H811p8BJ18H8 B CTOpoHY K8M8pb1. 

4 YCT8HOBMT8 KOS~~M ... M8HT M311~8HMH 1,0. 

5 i'bM8pbT8 M 3811MWKT8 3H8~8HM8 BMll,HMOH T8Mn8payYpbl OT 81110MMHM8BOH ~OnbrM. 

107271100)11! 

l 
# ,,, II 

,___/C ~ 

~ c1 

PMcyttOK 31.4 II13MepeHMe BIII,Q,MMOM TeMnepatypbl OT BniOMMHMBBOM ~Onbi'M. 

31.2.1.2 War 2: onpe,aeneHHe KOSC/JC/JHUHeHTa H31JYfleHHif 

1 Bb•6epMT9 MeCTO AJlH pasMe~eHIIIH o6pasu.a. 

2 Onpe,QenMre M yCTaHOBMTe BIIIAMMYIO OTpa>KBHHYIO TeMneparypy, KaK yK838HO Bblwe. 

3 noM8CTKT8 HB o6p838'-' OTpeSOK M30JlR1.4MOHHOM n8HTbl C 38p8H88 M3B8CTHbiM BbiCOKIIIM K03CP-

~MI.4M9HTOM M311~9HMR. 

4 HarpeK're 00pe3e'-'IJ.O TeMneparypbl, npe&biW81011.l9M KOMHfmiYIO He MeHee 4eM Ha 20 K. Harpe& 

/J,Oll>KBH 6blrb paBHOMBpHbiM. 

5 C~OKYCMpyMT9 M306pa>KeHMe, BblnOnHKTe 8BTOMBTM49CK}'IO HBCT'pOHKY KSMepbl, 3BTeM nony-

LIKTe cron-KaAp. 

6 HacrpOHT8 ypo&eHb M A.M8n830H, 'IT06bl non~KTb HaMny4wyiO RpKOCTb M KOHT'pacrHOCTb 

H306pa>KBHHA. 
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31 - TeXHHKa repMorpacpHilecKHX H3MepeHHiit 

7 YcraHOBHTe K03QJQJHUH8HT H3Il}'\l8HHR, COOTB8TCTBYIOW.HH K03QJQJHUH8HTY H3Il}'\l8HHR H30flR-

UHOHHOH neHTbl (KBK npaBHflO, 0,97). 

8 ~3M8pbT8 T8Mneparypy neHTbl, HCnOnb3YR O,D,Hy H3 cne,llyiOW,HX QlYHKUHM H3MepeHHR: 

• «~30TepMB» (nOOBOflReT onpe,Qenii!Tb KBK 3HBLI8HHe TeMneparypbl, TBK H paBHOMepHOCTb 

Harpeea o6pB3ua); 

• «TOLIKB» (6onee npocraR npoue.Qypa); 

• ccnpRMoyronbHMK Cpe,a,.» (AnA noeepXHocrelil c HenoCTORHHbiM K03QlQlHI..I,H8HTOM H311Y48HHR) . 

9 3anHWHTe 3HBLI8HHe TeMneparypbl. 

10 nepeMeCTHTe H3M8pHT8flbHYIO QlYHKUHIO HB noeepXHOCTb 06pB3UB. 

11 ~3M8HRR ycraHOBKY K03QlQlHUH8HTB H3Il}'\l8HIIIR, ,ll06eli!TeCb TeX .>Ke nOKB3BHHH TeMneparypbl, 

KOTOpble 6blflH nOfl}'\l8Hbl B XO,lle npe,Qbl,llyW,ero H3MepeHHR. 

12 3BnHWHTe 3HB48HH8 K03QlQJHI..I,H8HTB H3IlY48HHR. 

npMMe~aHMe: 

• npHMHTe Mepbl AflA npe,QOTBpaw,eHHA BbiH~eHHOH KOHBeKU,HH. 

• BbiOepHTe MeCTO C repMH4eCKH CTaOHilbHOH 0Kpy>Ka10W,ei:1 cpe,QOH, He C03AaiOW,ei:1 

T04e4HbiX OTpiDKeHHH. 

• lllcnOilb3YHTe BbiCOKOKa4eCTBeHHYIO Henpo3pa4HYIO neHry C H3BeCTHbiM BbiCOKHM 

K03cpcpHU,HeHTOM H3Il~eHHA. 

• Sror Mero.Q H3MepeHHA npe.Qnonaraer paeeHCTBO reMneparyp neHTbl H noeepxHo

CTH oopaau,a. B nporHBHOM cny4ae oyAer nony4eH owH6o4HbiH peaynbrar H3Me

peHHA K03cpcpHU,HeHTa H3Ily4eHHA. 

31.3 BH.D.HMBR orpfl)KeHHBR reMneparypa 

,D.aHHbiH napaMeTp HCnOilb3yeTCA AflA KOMneHcaU,HH H3Il~eHHA OKp}')KaiOW,HX Tell, 

OTpiDKaeMoro OT OObeKTa. T04HaA ycraHOBKa H KOMneHCaU,HA BH,QHMOH OTpiDKeHHOH 

TeMneparypbl OCOOeHHO BIDI<Hbl B rex CilY4aAX, KOr,Qa K03cpcpHU,HeHT H3Ily4eHHA Man, 

a TeMneparypa OObeKTa ,QOCTaT04HO CHilbHO OTilH4aeTCR OT OTpiDKeHHOH TeMnepa

rypbl. 

31.4 PaccroRHHe 

napaMerp paCCTORHHe COOTBeTCTByer paCCTORHHIO Me>KAy OObeKTOM H nepe,QHeH 

IlHH30H oobeKTHBa KaMepbl. Sror napaMerp Hcnonb3yercA AflA KOMneHcau,HH BilHAHHA 

Cile,QyiOW,HX AByx ABileHHH. 

• nornow,eHHe H3Ily4eHHA or oobeKTa arMoccpepolit a npoMe)f(}'TKe Me>KAy oobeKTOM 

H OObeKTHBOM KaMepbl. 

• nona.QaHHe COOCTBeHHOrO H3Il~eHHA aTMOCcpepbl B OObeKTHB KaMepbl. 
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31 - TeXHHKa repMorpac/JHI·l9CKHX H3MepeHHH 

31.5 0THOCHTeflbHaR BflaJKHOCTb 

KaMepa MO>KeT TaiOKe KOMneHCHpOBaTb TOT cpaKT, 4TO nponycKaHHe B HeKOTOpOH 

CTeneHH 3aBHCHT OT OTHOCHT9flbHOH Bila>KHOCTH aTMOCcpepbl. 3To ,llOCTHraeTCA 

ycTaHOBKOH KOppeKTHOrO 3Ha4eHHA OTHOCHTenbHOH Bila>KHOCTH. ,llnA MBnbiX paCCTO

AHHH H HOpManbHOH Bfla>KHOCTH 06bi4HO MO>KHO OCTaBnATb OTHOCHTenbHYIO Bila>K

HOCTb paBHOH 3Ha4eHHIO no YMOn4aHHIO, COOTBeTCTBYtOW.eMy 50%. 

31.6 ,D,pyrHe napaMerpbl 

KpoMe Taro, HeKoTopble KaMepbl H aHanHTH4eCKHe nporpaMMbl FUR Systems noa

sonAIOT KOMneHCHpOBaTb cne,LJ,ytOw,He napaMeTpbl. 

• TeMneparypa eo3,llyxa, r.e. TeMneparypa soa,LJ,yxa Me>K.D.y KaMepolil 111 o6beKTOM. 

• TeMneparypa BHewHelil onTHKH, r.e. TeMneparypa scex BHeWHHX nHH3 111 oKoweK, 

HaxO,LJ,AW,HXCA nepe,D, KaMepolil. 

• nponycKaHHe BHeWHeH OnTHKH,- T.e. nponycKaHHe BCeX BHeWHHX flHH3 Ill OKOWeK, 

HaxOAAW.HXCA nepe,ll KaMepolil 
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32 111cropi-1A HHQ>paKpacHo~ 
rexHonorHH 

Ewe 200 ner H83aD. o cywecrBOBaHMM MHcppaKpacHoro .a~~tana30Ha cneKTpa sneKJpo

MarHMTHOro M~eHMR .Qa>Ke He fSblnO 143BecTHO. nepBOH81.18nbHOe 3H81.1eHMe OTKpbi

TMR MHcppaKp&CHOro AM&n830H8 cneKTpa MnM, KaK STO l.lacTO H83biB8eTCR j,iK-Msny

l.leHMR, KaK cpopMbl rennoeoro Msnyl.leHMR, KaKOe OHO MMeno BO BpeMR ero OTKpbiTMR 

repweneM e 1800 rc>Ay, e HacroRwee epeMR, eepoRTHO, TPYAHO nOHRTb. 

PMcyttDK 32.1 Cap YMnbAM repwenb (1738- 1822 rr.) 

STO OTKpbiTMe npOM30WnO cn~aMHO BO BpeMR nOMCKa HOBOrO OnTMI.IeCKOro MaTepM

ana. Cap YMnbRM repwenb, acrpoHOM npM .aaope KoponR AHrnMM reopra Ill, K TOMY 

epeMeHM y>Ke non}AIMBWMiil M3BeCTHOCTb sa orKpbl111e nnaHeTbl YpaH, 6bln saHRT 

nOMCKOM M8TepMana OnTMI.IeCKOro cpMnbTpa, I.ITOObl yMeHbWMTb RpKOCTb M306pa>KeHMR 

COOHLJ,8 B renecKOnax BO apeMR H8001()AeHMiil38 HMM. ii!CnbiTbiB8R p8311141.1Hble OfSp83-

U.bl LJ,BeTHOrO CTeKna, .Q810UJ,Me O.QMH8KOBOe nOHM>KeHMe RpKOCTM, OH, K CBOeMy 

YAMBn&HMIO, ooHapy>KHn, 1.110 H&Koropble OOpa3U.bl nponyCKanM nMWb H93Hai.IMTenbHoe 

KOnMI.I9CTBO COnH91.1HOro renna, B TO apeMR K8K ,apyrMe nponyCKanM CTOflbKO Tenna, 

I.ITO STO MOrnO npMB9CTM K noepe>K,D,eHMIO rnasa y>Ke 1.1epe3 HeCKOObKO C9KYHA H8-

6n10.Q9HMR. 

repwenb BCKOpe npMwen K BbiBOAY 0 HeOfSXOAMMOCTM npoae,aeHMR CMCTeM&TMI.IecKMX 

MCCfl9,QOB8HMiil C u,enbiO H8XO>K.Q9HMR TOrO M8T9pMana, KOTOpbliil6bl o6ecn91.1Mn H9-

06XOAMM09 nOHM>K9HM9 RpKOCT11 B COI.I9T8HMM C MaKCMManbHbiM nOHM>K9HM9M nOTOKa 

renna 1.1epes Hero. B Ha1.1ane Mccne.aoaaHMiil OH cpaKTMI.IeCKM noarop111n aKcnepMMeHT 

C npM3MOiil HbiOTOHa, HO npM STOM 6onee 1.19M BM,QMMOe pacnpe,aeneHMe MHT9HCMB

HOCTM cneKTpa ero MHTepecoean scpcpeKT Harpeea. CHa1.1ana oH 38KJ>8CHn 1.1epHHn8MM 

W8p111K I.IYBCTBMTenbHOro CT8KnRHHOrO pryTHOro T8pMOM8Tp8, B pe3yflbT8T8 1.1ero 

nonyi.IHnCR caoeo6p83Hbliil .aeTeKTop Msn}AieHMR, Koropbliil 6bln Mcnonb3oaaH .QnR 

Mccne.aoeaHMR acpcpeKTa Harpeea, nony1.1aeMoro npM Mcnonb30BaHMM p8311MI.IHbiX 
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32- Hcropwr lfHC/JpaKpiJCHOH TSXHDnOilflf 

~aeroa cneKTpa, cpopMMpyeMoro a aepxHeM li&CTM pacnpe.QeneHMA, nyreM nponyc

KSHMA conHeliHbiX nYlleM llepes creKilAHHYIO npMsMy • .QpyrMe repMOMerpbl, noMe~H

Hble B CTOpOH9 OT COI1H8liHbiX 11Yl.I8M, CllY>i(MilM AllA nonyLI&HMA KOHTpOilbHbiX 3H8li8-

HMM. 

no Mepe MeAJ1eHHOro nepeMew.eHMA sal.lepHeHHOro repMOMerpa no ~aeraM cneKTpa 

3H8li8HMA T&Mneparypbl H8YKilOHHO nOBbiW811MCb npM ABM>K8HMM OT cpMOI18TOBOro 

K Kp8CHOMY Kp810 cneKTpa. 3To He ABMilOCb nonHOM HeO>KMA8HHOCTbiO, nOCKOilbKY 

MT811bAHCKMM MCCneAOB8Tenb, fl8HAPM8HM, B 8H8nOrMliHOM 3KCnepMMeHTe B 1777 r. 
H801110.Q8n CXO>KMM scpcpeKT. 0AH8KO MM8HHO repwenb nepBbiM YCTaHOBMil, LITO 

A011>KH8 cyw.eCTBOB8Tb TOliKa, B KOTOpOM acpq,eKT HarpeB8 AOCTMraer M8KCMMYM8 M 

LITO STy TOLIKY He YA8eTCA H8MTM C nOMOUJ,biO MSMepeHMM, OTHOCAW.MXCA K BMAMMOM 

LI&CTM cneKTpa. 

PMcyHOK 32.2 MapLU411MO llaH.QpMaHH (1746-1815 rr.) 

nepeMew.aA TepMOMeTp B TeMHYIO 00118CTb 38 npe.Qellbl Kp8CHOM rpaHM~bl cneKTpa, 

repwenb yCTaHOBMn, liTO Harpea npoAQrnK8eTyseJ1MliMB8TbCA. T~K8 M8KCMM8nbHOro 

Harpeaa, Koropy10 oH ooHapY>i(Hil, HSXOAMnacb .Q8J1eKo sa npe.QenaMM KpacHo171 

rpaHMUbl - ce171Liac Mbl H83blaaeM STO «MHcppaKpaCHbiMM AllMH&MM aonH>~. 

KorAa repwenb CAenan sro OTKPbiTMe, OH Hassan sry HOBYIO LI&CTb sneKTpOM&rHMT

Horo cneKTpa 4CT8pMOM8TpMLI8CKMM cneKTpOM» .. CaMO M311YLI8HM8 repwenb MHOrAa 

H83biB811 «reMHbiM TennOM» MllM npOCTO «HeBM.QMMbiMM 11Yl.I8MM». no MpOHMM cyAbObl, 

H9CMOTpA H8 pacnpoCTp8H9HHOe MHeHMe, repMMH «MHcpp8Kp8CHbiM» npM.QyMan He 

repW811b. 3TO CllOBO CTanO anepBbl9 nOABnATbCA B neLI&THbiX M8T9pManax OKOI10 75 
ner cnycrR, 111 ero aarop AO cMx nop He M3BeCTeH. 

j,1cnOnb30B8HMe repweneM B MCXOAHOM 3KCnepMMeHTe CTeKJ18 nOH8LI8nY npMBeno 

K nOI18MMK9 C ero COBp8M8HHMK8MM H8 npeAMeT peanbHOCTM cyW.8CTBOB8HMA MHcppa

Kp8CHbiX BOilH. P8311Ml1Hble MCCile.QOB&TenM B nOnbiTK8X H8MTM nOATB9p)I(AeHM9 ero 

OTKpblll110 MCI1011b30B8nM C8Mble p83Hble BM.Qbl CTeK118 093 pasoopa, 11011Yl.I8R p83HYIO 

CTeneHb npo3p8LIHOCTM B MHcpp8Kp8CHOM AM8n830H8. B CBOMX 001188 n03,QHMX SKC

nepMM9HT8X repwenb yCT8HOBHI1 Orp8HMli9HHYIO np03p8LIHOCTb CTeKJ18 AllA He.Qa.BHO 

180 Publ. No. T5B9884 Rev. 8540- RUSSIAN (RU) -May 25, 2011 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



32-HcropHR HHtPpaKfJBCHoH TUHORorHH 

OTKpbiTOro TennOBOro 111311}'\leHMA, B Pe3YilbT8Te ~ero OH 6bll1 BbiH}QKAeH CAell&Tb 

BbiBOA, "'TO OnTMK8 .QilA MHcpp&Kp8CHOrO M311}'\19HMA, aepOATHO, 06pe~eH8 6b1Tb, MC

KniO~MT811bHO, M3 oTpa>KaT&IlbHbiX sneMeHTOB (T.e. nnocKMX M M30rHyYbiX 3epKan). K 
C~&CTbiO, STO K838110Cb MCTl1HHbiM TOilbKO AO 1830 roo,a, KOrAa MT811bAHCKMM MCCI1e

AOB8Tellb MennOHM COBepWMil Bb1A810l1499CA OTKpbiTMe: OK838110Cb, "'TO BCTpe~aiO

lJ.I,8ACA B npMpOAe KaMeHHaA conb (NaCI), KpMCTanllbl KOTopoi1 MornM MMeTb AOCTa

TO~HYIO B911M~MHY .QilA TOrO, ~T06bl 1!13 HMX MO)I(HO 6bll10 M3roT&BI1MB8Tb 11MH3bl M 

npM3Mbl, MM9eT He06bi~8MHO BbiCOKYIO CTeneHb np03p8"1HOCTM .QilA MHcppaKp&CHOro 

M311Y~8HMA. 8 P93YilbT8T8 KaM8HHaA COilb CTana OCHOBHbiM M8T8pM8110M .QilA MHcppa

Kp&CHOM Onll1KM B C119AY10ll.LM9 CTO lleT, BnllOTb D.O H&'-18118 MCKYCCTBeHHOro Bblp8ll.LM

B8HMA CMHTeTM~eCKMX KpMCT811110B, H8"1MH8A C 1930 roo,a. 

PMcyHOK 32.3 MaK&AOHMO MannoHM (1798-1854 rr.) 

TepMOMeTpbl B Ka"'eCTBe AeTeKTOpOB M311y~eHMA MCn011b30B811MCb B HeM3MeHHOM 

BMA8 BnllOTb AO 1829 r., KOrAa Ho6MI1M M306pen T&pMonapy. (Co6CTB8HHbiM T&pMO

MeTp repwenA o6ecne4MB811 paapeweHMe D.O 0,2 °C, a 6onee n03AHMe MOD.911M D.8-

B811M TO~HOCTb AO 0,05 °C) 3&TeM npOM30W911 npOpbiB; MennOHM nOCI1eAOB8TellbHO 

COeAMHMil H9KOTOpoe KOilM~eCTBO TepMonap, KOTOpble o6p830B811M nepay10 TepM0-

6aTap810. HOBO& yCTpOMCTBO o6nap,ano, KaK MMHMMyM, B 40 p83 60ilbW8M ~YBCTBM
TellbHOCTbiO no cpaaHeHMIO c 11}'\IWMM repMOMeTpoM TOM anoXM a o6Hap}QKeHMM 

Tennoaoro M311}'\leHMA- oHo Morno o6Hap}QKII!Tb Tenno oT 4enoaeKa, CTOAU49ro Ha 

paCCTOAHMM B TpM MeTpa OT Hero. 

nepaoe, T8K H83biB8eMOe, «TennOBOe M306pa>KeHMe» CT8110 B03MO>KHbiM B 1840 r. 
B peaynbTSTe pa60Tbl Cspa ,lJ.>KOH8 repwenA, CbiH8 OTKpbiB&TenA MHcppaKp&CHOrO 

M311y~eHMA, T&IOKe CTBBWero 3H8M9HMTbiM aCTpOHOMOM. 803HMK810W99 6narOAapR 

Hep&BHOMepHOMy MCnapeHMIO TOHKOM M8CI1AHOM nneHKM, nOABepr&IOU49MCA B03AeM· 

CTBMIO CcpoKYCMpOB&HHOM H8 HeM TennOBOM K&pTMHKM, Tennoaoe M306p8)1(9HMe 

MO)I(HO 6bll10 BMD.9Tb B OTpa>KeHHOM CBeTe, KOrD.a MHTepcpepeHUMOHHble scpcpeKTbl 
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32- Hcropwr lfHC/JpaKpiJCHOH TSXHDnOilflf 

MacnAHOM nneHKM AenanM ero BMAMMbiM Al'lA m838. Cspy .Q>Kotty TaK>Ke YAanOCb 

nonyi.IMTb npoCTetilwee aocnpoi4SBe.QeHMe Tei'Uloaoro 14S06pS>KeHMA Ha 6yMare, KO

Topoe OH H83B8Jl «T&pMorpaQ:>OM». 

PMcyHOK 32A CaMIOenb n. naHmM {1834-1906 rr.) 

nporpecc B nOBbiW9HI414 I.IYBCTBI4T911bHOCTI4 AeTeKTOpa MHcppalq)aCHOrO 14311~9HI4A 

6bll1 MeAneHHbiM. Cn9AYIOU414M KpynHbiM npopbiBOM, C.QenaHHbiM flsHrnl4 a 1880 r., 
ABI4110Cb 14306peT9HI49 6000M9Tpa. 5onOM9Tp COCTOAil 143 TOHKOM 381.19pH9HHOM no-

110CKI4 nnaTMHbl, nOAC09AMH9HHOM K OAHOMY nne1.1y u.enM 143M9pi4TellbHOrO MOCTa 

YMTCTOHa, Ha KoropoM 6blnO cxpoKYc14poaaHo MHQ:>paKpacHoe 14sn~eHI4e 14 K KOTOpoM 

tlblll nOAKJ1101.19H I.IYBCTB14TeJ1bHbiM r8JlbB8HOM9Tp. j,iMeiOTCA CBMA9T911bCTB8 0 TOM, 

I.ITO A8HHbiM 14HCTPYM9HT MOr 06Hap}'>KiiiTb Tenno OT KOp08bl Ha pacCTOAHiill4 400 
MeTpOB. 

AHrnMMCKMM ~eHbiM Cap .Q>KeAMc AbiOap nep8biM 88en &~~cnonb3o8aHiile C>Kiii>K&HHbiX 

r8308 8 Ka1.19CTB9 Oxna>KABIOU49M CP9Abl (TaKI4X KaK >KIIIAKMM 830T C T&MneparypoM -

196 °C) B 14ccne,QOB8HI4AX npM HI43KOM TeMneparype. 8 1892 r. OH 14306pen YH14K8Jlb· 

HbiM KOHT9MHep C 88KYYMHOM TepMOiii3011AU.149M, 8 KOTOpOM MO>KHO xp&HiiiTb C>Kiii>KeH

Hbl8 ra3bl 8 T91.19HI49 MHOrMXAH9M. 06bii.IHbiM «TepMOC», 14CnOI1b3Y8MbiM A11A XpaH9HiiiA 

ropAI.IMX 111 xonOAHbiX HanMTKOB, c03A8H Ha OCH08e 14306pereHIIIA AbiOapa. 

B nep8ble AB8 A9CRTl1119TiiiA XX 89Ka MSo6paraTenl4 80 8ceM Mlilpe ocaal48anlil 14cnonb

soaaHI4e MHcppaKpacHoro Msn~eHI4A. EiblllO Bbi.Q&HO MHoro naTeHT08 Ha yCTpOMCTBa 

o6HaP}'>KeHMA nK>AeM, apTMilnepMM, caMoneroa, Kopa6neA 14 .Qa>Ke 8Mc6eproa. nep8ble 

pa60T810U4Iile CIIICT9Mbl, 8 C08peMeHHOM CMbiCile, H81.18Jll4 p83pa6&Tbi88TbCA 80 

BpeMA nepBOM MlilpOBOM BOMHbl, KOrD.a o6e npOTI4BOOOpCTBYIOU41119 CTOpOHbl sany

CT141114 14CCI19AOB8T911bCK14e nporpaMMbl, Hanp88119HHbl9 H8 B09HHOe 14Cn011b30B8HI4e 

14HQlp&lq)8CHOro 143JlY4eHIIIA. 8 p&MK8X 3TI4X nporp&MM 8ei18Cb paspa60TK8 8KCneplii

M9tmUlbHbiX CMCTeM Al'lA OOH8p}'>K9HIIIA BTOp>KeHMA npOTIIIBHMKa, saMepa TeMnepayYpbl 

H8 paCCTOAHI414, 38U414Tbl cpe.QCTB CBA3111, 8 T&K>Ke A11A H8Be,QeHI4A «119T810U49M TOpne-
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32 - /llcropHR HHcppaKpaCHOH T9XHOnOrHH 

Jlbl». npoXOALIIBWaR LIICnbiTaHLIIR B 3TOT nepLIIOA CLIICTeMa LIIHcppaKpaCHOrO nOLIICKa 

MOrna 06Hap}')KHTb npH6IlH)f{B.IOllij1HCR a3pOnnaH Ha paCCTORHHH 1,5 KM VIIlH \.lellOBeKa 

Ha paCCTORHHLII 6onee 300 MeTpOB. 

HaH6onee 4YBCTBHTellbHble CHCTeMbl B TO BpeMR C03,lJ,a.BanHCb Ha OCHOBe npLIIHUVIna 

6onoMeTpa, OAHaKo B nepHOA Me>K,D,y ABYMR MVIPOBbiMH BOHHaMLI! 6blllVI paapa6oTaHbl 

ABa cyw,ecrBeHHO HOBbiX LIIHcppaKPaCHbiXJl,eTeKTopa: npeo6pa30BaTenb Vl306piDKeHVIR 

Lit AeTeKTop cpoToHoB. noHa4any npeo6paaosaTenb Lll3o6piDKeHLIIR npL~~sneKan cVInb

HeHwee BHLIIMaHLIIe BOeHHbiX, nOCKOilbKY OH BnepBble B VICTOpLIILII OTKpbiBan B03MO>K

HOCTb Ha6ntOJl,arentO 6yKBanbHO «BHAeTb B TeMHOTe». 0AHaKO 4YBCTBVITellbHOCTb 

npeo6pa3osarenR H3o6piDKeHHR 6b1na orpaHH\.IeHa 6nH>KHLIIM !11K AVIanaaoHOM, Lit 

HaVI60nee BIDI<Hbl9 B09HHbl9 U911LII (T.e. COilJlaTbl npOTHBHVIKa} Tpe60BanOCb OCBe~Tb 

LIIHcppaKpaCHbiMLII nOLIICKOBbiMVI IlY\.IaMLII. nocK01lbKY npVI 3TOM B03HVIKan pVICK 06Ha

p}')K9HHR n03HUHVI Ha6ntOJl,aTenR aHanOrVI\.IHO OCHaLUeHHbiM Ha6IltOJlaTeneM npOTHB

HVIKa, TO, nOHRTHO, \.ITO LIIHTepec BOeHHbiX K npeo6paaosaren10 Vl306piDK9HHR, B KO

He\.IHOM C\.leTe, yrac. 

TaKTH\.IeCKVIe HeJl,OCTaTKVI BOeHHOro HCnOilb30BaHVIR, raK Ha3biBaeMbiX, ccaKTHBHbiX» 

(r.e. OCHaLUeHHbiX nOVICKOBbiMVI IlY\.IaMLI!} CLIICTeM rennOBOrO Vl306piDKeHHR Jl,anLI! 

T01l\.IOK BO BpeMR BTOpOH MLIIpOBOH BOHHbl pa3BVITLIIIO HHT9HCLIIBHbiX 3aCeKp949HHbiX 

BOeHHbiX nporpaMM no VICC1leAOBaHLIIIO LIIHcppaKpaCHOrO LII311Y49HLIIR C UellbiO paapa-

60TKH ccnaCCVIBHbiX» CHCTeM (6e3 nOVICKOBbiX IlY\.IeH} Ha 6aae 4pe3Bbl\.laHHO 4YBCTBVI

renbHOrO cporoHHoro AereKTopa. B sror nepHOA pe>KLI!M ceKpeTHOCTVI soeHHbiX 

paapa60TOK nOilHOCTbiO CKpbiBan COCTORHLI!e TeXH01lOrLIIVI HHcppaKpaCHbiX Vl306pa

>K9HLIIH. 3aseca CeKpeTHOCTVI Ha\.lana npVIOTKpbiBaTbCR, TOilbKO Ha\.ILIIHaR C cepeAVIHbl 

1950-X rOAOB, VI C TOrO BpeMeHLII COOTBeTCTBYIOLULIIe ycTpOHCTBa TennOBLIIAeHLIIR, Ha

KOHeU, CTanH CTaHOBVITbCR JlOCTynHbiMLII AnA rpa>K,D,aHCKOH HayKH VI npOMbiWileHHOCTVI. 
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33 TeopiAA repMorpactJIAIA 

33.1 BcrynneHHe 

.lJ.nA 60ilbWIIIHCTB8 1100b30B&TeneM ~K-KaMep cyrb IIIHcppaKp&CHOro 1113J1Y\.19HIIIA Ill 

CBR3aHHbiX C STIIIM T9XHOI10riiiH D.O CIIIX nop 1113B9CTHbl M8110. B 3TOM pa3D.9119 6yo,yr 

npMB9D.9Hbl CB9D.9HMR nO Te0p9TMI.I9CKMM OCHOB8M T9pMOrpacpM111. 

33.2 CneKTp aneKTpoMarHHTHoro H3/1f'IBHHR 

CneKTp 311eKTpoMarHMTHOro M3J1YI.I9HMA ycnoaHo p83A911eH Ha HeCKOObKO D.Man83oHoa 

C p83HbiMIII 3H81.19HIIIAMIII D.lliiiHbl BOI1Hbl, KOTOpble OTI11111.1810TCA M9TOA8MIII, IIICnOnb3y-

9MbiMIII D.llR C03,Q8HIIIA Ill 06Hap}'>K9HIIIR 1113J1Y\.19HIIIR. Cl>}tHA8M9HT8nbHOrO p83111111.1111R 

Me:>KD.y M3Jlyl.leHMeM a p83HbiX D.Mana3oHax sneKTpOM&rHMTHOro cneKTpa Her. OHM 

ace nOAI.IIIIHAIOTCA OAHIIIM Ill T9M >Ke 38KOH8M, Ill OTiliii"'IIIA Me:>KD.y HIIIMIII RBnRIOTCR 

C119ACTBIII9M TOObKO pa3111111.1111A D.lliiiHbl BOI1Hbl. 

100878Ciala1 

13 J..lm 

PMcyttOK 33.1 CneKTP 3J18KTPOM8rHKTHOro M3Jl~8HMH 1: PeHrreH. n~M; 2: YC!>; 3: BM~:tMMbiH; 4: lo'IK; 5: 
MMKpoaonHbl; 4: PBJlllloaonHbl 

B T9pMorpacpiiiiiiiiiCnOI1b3Y9TCA IIIHcppaKpaCHbiH Alll&na30H cneKTpa. B KOpOTKOBOil

HOBOH ero "18CTM (TeMHO-KpaCHbiH ~aer) nponeraer rpaHMu.& c BMD.MMbiM cneKTpOM. 

B D.llMHHOBOOHOBOH ~~o~aCTM OH nepexOAMT a MMKpoaonHOBble pa.o,MOBOOHbl MMnnMMeT

poaoro D.~~tan830Ha. 
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33- TeoJ»>R repuorpa(/JHH 

~H¢paKp8CHbiH ,D,HanaaoH LI8CTO no,o,paa,Q9flA9TCA H8 LI9Tblp9 6onee KOpOTKIIIX AH8-

naaoHa, rpaHHU,bl KOTOpbiXT810K9 Bbl6p8Hbl ycnOBHO. 3TH ,D,HanaaOHbl onpe,Q,en&Hbl 

cne,QyiOlUHM o6paaoM: 6nHJKHHH HHcppaKpBCHbiH (0,75--3 IJMKM), Cpe,aHHiit HHC/Jpa

KpBCHbliit (3--6 IJMKM), ,aaJl&HHiit HHcppaKpaCHbiH (6-151JMKM) Ill KpaHHHH HHcppaKpaC

Hbliit (15-100 IJMKM). XOTR 3H8LI9HHR ,D,nMHbl BOflHbl A8Hbl B MKM {MMKpOMerpax), AO 

CMX nop B Aa,HHOM CneKTpMbHOM perHOH9 48CTO npHMeHRIOTCR ApyrHe eAHHMLI,bl 

M3MepeHMR JlJlHHbl BOflH, HanpHMep, HaHOMeTpbl (HM) H aHrCTpeMbl (A). 

Me>K,D,y C060~ OHH COOTHOCRTCA T&K: 

10 000 A = 1 000 nm = 1 J1 = 1 Jlm 

33.3 1113n'fLIBHHe LlepHoro rena 

4epHoe reno onpeAenReTCR KaK o6'beKT, nornolU&tO~Miil Bee na,QatO~ee Ha Hero 

H3nY49HM9 H8 n1060H ,QilHH9 BOflHbl. K.a>Ky~eCA HeBepHbiM ynOTpe6neHHe T9pMHH8 

«119pH09» no OTHOW9HH9 K 06'b9KfY, HCnyCKai0~9MY H3nYLI9HH9, 06'bACHR9TCA 38KO

HOM KHpxrocf>cpa (rycras Po6apT KHpxrocp, 1824-1887 rr.), KOTOpbl~ rnacHT, LITO reno, 

cnoco6H09 nornOlU8Tb Bee H3nYL!9HM9 H8 fli060M ,D,nHH9 BOflHbl, B paBHOH M9p9 

cnoco6HO M MCnyCKaTb H3nYLI9HHe. 

PMcyttOK 33.2 rycraa Po5epr KMpxrocpcp (1824-1887 rr.) 

YcrpOMCTBO MCTOLIHHKa B BM,D,e L19pHOro rena, B npMHU,Hne, B9CbM8 npocroe. XapaK

TepHCTHKM 14311Y'-19HMA OTBepcTHA B H30T9pMMLI9CKOH (paBHOMepHO HarpeTOH) nonOCTM, 

c.o.enaHH0171 M3 Henpoopa4HOro nornOUUltO~ro MaTepMana, npe.o.craenRIOT nOI.fTH 

TOLIHO CBOMCTB8 L19pHOrQ rena. npaKTIItli9CKHM BOnnO~HH9M A8HHOrO npHHLJ,Mna 

C03D,aHHA aocontOrHoro nornorHTenA H3n}'lleHMA ABnAeTCA CB9TOHenpOHHU8eMbiM 

A~HK C OTB9pCTH9M B O,D,HOH H3 CTOpOH. Il1060e BXO,D,AlU99 Ll9p93 oraepCTH9 H3n}'li9-

HH9 paCC9HB89TCA Ill nomo~&TCA Bcn9ACTBH9 MHOrOKp8THbiX 0Tpa>K.9HH~, nOSTOMY 

MO>K.eT Bbi~TH ronbKO 6eCKOH9LIHO ManaA ero LI8CTb. CreneHb LlepHOTbl B OTBepCTHM 

nollrH p8BH8 L18pHOMY reny Ill ABilAerCA nollrM M,D,9&nbH0!7i AflA BC9X ,D,nHH Bo.nH. 
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33 - TeopHR repMOrpaf/»tH 

EcnH ycra.HOBKTb B TaKoH H30TepMHlleCKYto nonocrb no.axOD.AWHH Harpeearenb, ro 

TOrAa OHa CTa.HOBMTCR TaK H83biBaeMbiM «nonoCTHbiM H3llfllSreneM». 1 PaBHOMepHo 

HarperaR M30repMMLieCKaR nonOCTb C03A8.eT M3nYLieHMe LlepHoro Tena, xapaKTepM

CTMKM KOTOpOrO onpe,QenRtorCR IIICKniO~IIITenbHO reMnepa-rypOM nonOCTIII. T8KIII6 no

nOCTHble 111311}'1.18TenM 06bii.IHO IIICnOnb3}'10TCR B na60p8T0p111RX B K8LieCTBe MCTOLIHIIIKOB 

1113nYL.IeHIIIR AflR K8n1116pOBKIII repMOrpacpHLieCKIIIX MHCrpyMeHTOB, T8KIIIX, HBnpMMep, 

KaK ~K-KaMepbl KOMnaHHH FUR Systems. 

EcnH TSMneparypa 1113nYL!9HIIIR ll9pHOro rena nO.O,HHM89TCR BbiWS 525°C, HCTOLIHHK 

CT8HOBHrCR Blii,D,HMbiM, Ill AflR rn83a OH Y>Ke He Ka>KerCR LlepHbiM. Sro HBLianbHaR 

TeMneparypa KpaCHOro Harpeaa lil3nYLIBrenR, KOrOpbiH aareM MeHAeT LI,BeT, CTaHOBRCb 

opaH>KeBbiM Mnlll >KenrbiM no Mepe AanbHeHwero ysen1111.1eHMR reMneparypbl. TaK 

H83biBaeMyto «L(BeTOByiO reMneparypy» o6beKTa MO>KHO onpeAenKTb KaKTeMneparypy, 

AO KOTopoM H8.D.O Harperb LlepHoe reno, ~ro6bl OHO OKpac~~tnocb s A8HHbiM 1.4ser. 

Tenepb paccMorpHM rp111 Bblpa>KeHMR, onHCbiBBto~Hx ~~tcnycKaeMoe LlepHbiM renoM 

1113nYL!9HHe. 

33.3.1 3aKOH nnaHKa 

PHcyttOK33.3 MaKC nnBHK (1858-1947rr.) 

MaKe nnBHK (1958-1947 rr.) cMor onHcaTb pacnpe.aeneHHe sHeprHH B cneKTpe Hany

LieHHR a6contolliO 1.1epHoro rena c noMO~bto cneAyto~e.;. cpopMynbl: 

2nhc
2 

-u[ / 2 ) 
W,. = A 5 ( ehrp.tr - l) x 10 Watt m , J.Lm 

WMJ 

186 

al&KrpanbHaA 1!13ll~aTellbHaA cnoco6HOCTb 49pHoro T911a HaMill He 

BOnHblk 
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33- TeoJJHR TepMorpafPHH 

c CKOpOCTb CB8T8 = 3 X 1 ()8 M/C 

h nOCTORHHaA nnaHKa = 6,6 X 1 Q-34 ,lbK-c. 

k nOCTORHH&fl 6Dnbl.l,M8H8 = 1,4 X 1~23 ~K. 

T a6comon~SR TeMnepatypa L~epHoro Tens f'K) 

A JlJlMHB BOnHbl (M). 

0 j,1cnOilb:JYerCA MHO>KMTeJlb 1 Q-6, T8K KB.K CneKTp&nbH&R M31lY"f8TeJlbH8R CnOcOOHOCTb 

a KP~BbiX Bblpa>KeHa a BT/M2, IJM. 

<l>opMyna nnaHKa, nocrpoeHHaA a B~Ae rpacp~KOB AllA p83HbiX TeMneparyp, Aaer 

ceMe171CTao KpMBbiX. CornacHo nl0oo171 M3 KpMBbiX nnaHKa, cneKTpanbHaA ~311Y"faTellb

HaA cnoco6HOCTb paaHa Hyn10 np~ A = 0, 3aTeM 6biCTpo yaen~l.IMBaeTCR AO MaKc~

MyMa Ha AllMHe BOI1Hbl .Amax, nocne l.lero OllATb np~611M>KaeTCA K HYiliO AllA Ol.leHb 

All~HHbiX BOllH. LleM Bblwe TeMneparypa, TeM Kopol.le All~Ha BOllHbl, npM KOTopo171 

AOCTMraeTCA MBKCMMyM. 

10U71011;M 

II] 

8 900K 

7 

6 

5 

4 

3 

2 

3 5 7 9 11 13 15 

[1] 

PMcyHOK 33.4 KpMBbiS CllSKip&nbHO~ M~8:TellbHO~ CnOCo6HOCTM ~epHOro TenS B COOTBe'TCTBMM C 

38KOHOM nnaHKa, nocrpoeHHble AnA pa3HbiX 3Ha~eHMM a6coniOTHOM T&Mnepatypbl 1: CneK'Ipant:.HaR 

M3Jlyaf8T9nbH8fl CnOC06HOCTb (BT/C~ X 10S(JJM)); 2: llJlHHS BOJlHbl (JJM). 
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33 - TeopuR repMOrpar:/JUu 

33.3.2 3aKoH cMew.eH""'A BMHa 

nocne AM¢¢epeH~j,llp0BaHj,IIA cpopMyllbl nnaHKa no A ""' HaxO>K,D,9Hj,IIA M8KCHMyMa 

HMeeM: 

2 9 
-\na.x = T [fl?n] 

8TO cpopMyna BHHa (8Hn&r911bM BHH, 1864-1928 rT.), M8T9M8Tj,IILI9CKj,ll Bblpa>KaiOUJ,aA 

o6biLIHO Ha6niO.Qa.eMoe M3MeHeH""'e LJ,Bera or KpacHoro AO opaH>Keeoro MrlM >Kenroro 

np""' noBbiWeHM""' reMneparypbl rennoeoro ""'3f1YllarenA. AnMHa aonHbl ~sera pasHa 

AfWIHe aonHbl, paccqa-~raHHOH AflR Amax· Xopowee npa-~6na-~>KeHMe 3HaLieHMR Amax AflR 

A8HHOH TeMnepaTYpbl 1.1epHoro rena nonY"!aeTCR npa-~ npMMeHeHMM npa-~6na-~>KeHHOro 

npaaa-~na 3000!f-MKM. TaK, cneKTpanbHaA M3flY"'aTenbHaA cnoco6Hocrb ol.leHb ropALieM 

3B93Abl BPOAe C""'pHyca (11 OOOK), H3flY1.1810~elil 6eno-rony6olil caer, AOCTMraer n""'Ka 
B H9BMAMMOM ynbTpa¢MOfl9TOBOM cneKTpe Ha AJ1MH9 BOflHbl 0,27 MKM. 

PMc:yttOK 33.5 BM11brenbM BIIIH (1864-1928 rr.) 

CneKTpanbHa.R M3nY"!8TenbHBR cnoco6HOCTb COllHI.Ul (OKano 60001<), a-~any1.1a10~ero 
)l(eflTbiM CBeT, AOCTj,llraeT nMKa B paMOHe 0,5 MKM B cepell,HHe cneKTpa BMJlj,IIMOro 

CBeTa. 

npj,~~ KOMH8THOH TeMneparype (300K) nMK 3H8LI9HMA H3nYLI8T9flbHOH cnoco6HOCTH 

AOCTj,llraeTCR npj,ll 9,7 MKM B ll,anbH9M j,I!HcppaKpaCHOM AM8n830He, B TO BpeMR KaK 

npj,ll TeMneparype >Kj,II,QKOro 830T8 (77K) M8KCHMYM H311Y48TeflbHOM cnoco6HOCTH 

L1p93BbiLI8HHO cna6oro M311YI.IeHMR Jl0CTMr8eTCR H8 AJ1MH9 BOflHbl 38 MKM B Kp8HH9M 

HHcppaKpaCHOM CneKTpe. 
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33- TeoJ»>R repuorpa(/JHH 

10 

101 ~~~~--~--~--~==~ 
0 5 10 15 20 25 30 

[1] 

PMcyttOK 33.6 Kpi4Bbl8 nnaHKa, nocrpoeHHbl8 B nonynorapMcpMI448CKOM M8CWTatle OT 1 00 K IJ.O 1 000 K 
nyHKn1pHaA ni4HI4A npe,QCTa.BnA8T r80M8Tpi448CK08 MBCTO T048K M8KCIIIMYM8 M3flY48T811bHO~ cnooo6HOCTM 

npM Ka>KtJ.O~ TBMnepcnype comacHo 38KOHY CMSL118HIMI BMHa 1: CneKlpa11bHaA 14311Y"'arei1bHaA a1oco6Hocrb 

(BT/CM2 (MKM)); 2: AnMHa BDnHbl (MKM) 

33.3.3 38KOH CTeqHIHa-5onbU.M8H8 

iiiHTerpMpOB8HM9M cpOpMynbl nnaHKa OT ~ = 0 AO ~ = oo nOnY"iaeM MHTerp811bHYIO 

H3Jl~arenbHYIO cnoco6HOCTb rN~ ~o~epHoro rena: 

H~ = aT), [\ratt/ m2
] 

STo cpopMyila CTecpaHa-5onbLJ,MaHa (H03eC/J Cre(jJa.H, 1835-1893, H flJOP.BHr 

5on&l.lMaH, 1844-1906), KOTOpaR ri18CHT, 4TO HHTerp8IlbH8R H3flY48TeilbH8R cnoco6-

HOCTb "'epHoro rena nponop~MOH&nbH& "'eTBeprolil creneHM ero a6contOTHOiil reMne

parypbL rpacpM~o~ecKM Wb np9ACTaBI1AeT cot5olil ot5naCTb noA KpMaolil nnaHKa AllR 

KOHKpeTHOiil TeMneparypbl. MO>KHO nOK838Tb, I.ITO M3nYI.I8Tei1bH8A CnOCOt5HOCTb B 

HHrepaane or A = 0 AO Amax COCTa.BnRer TOilbKO 25% OT HHrerpanbHOiil H311}'4arenbHOH 

CnOCOOHOCTH, LITO npe,QCT8BI1AeT C060M npM6IlH3KTeilbHO KOilH4eCTBO H3Jly4eHHA 

COI1HU8', Il9>Ka.~ro B cnaKTpe BHAMMOrO CB9Ta. 
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PMcyttDK33.7 ,lbKooecp Cre"'aH (1835-1893 rr.) M fliOABMr 6onbl.l,MaH (1844-1906 rr.) 

npH paC4eTe MOU4HOCTl1 M311~eHHR 4erJOBe4eCKOro rena no cpopMyne CrecpaHa

EiOilbl-'MaHa npH TeMneparype 300 K 111 nnol148.QH noeepxHOCTM OKono 2 M2 nony4aeM 

1 KBr. 3ra norepR 3H9prMH npM KOMHarHOM reMneparype, He 0'-19Hb CHllbHO OrllM48-

IOUJ,9MCR or reMneparypbl rena, He MOrlla 6bl 6blrb npOAOll>KHTeflbHOM, ecnM 6bl He 

KOMneHCMPYIOU499 ee nomOU49HMe H3l1Y49HMR OT OKp}QI(aiOUJ,MX noeepXHOCTeM H, 

pasyMeeTCR, eCJlM 6bl He H811M'-1Me OA9>KAbl. 

33.3.4 H3n}"'aTellM, He RBnRIOWMecR '-lepHbiMM renaMM 

/J.O CHX nop 06cy>KA8JlMCb rOilbKO 49pHble M3l1Y48T911M H H311~9HH9 '-19pHOro T9118. 

0AH8KO peanbHble 06beKTbl nO'-ITH HMKOr.Qa He COOTBeTCTByiOr SrHM 38KOH8M H& 

WHpOKOM l1Mana30He 3H849HMM llllMHbl BOflHbl, XOTR B HeKOTOpbiX cneKTpanbHbiX 

HHTepeanax OHM MOryT npM611M>KaTbCR K xapaKTepHCTHKaM '-19pHOrO Tell&. HanpMMep, 

6en&R KP8CK8 Ka>KeTCA HA98llbHO t:ienOH B cneKTpe BHAMMOrO CBeTa, HO CTaHOBMTCR 

RBHO cepoH Ha llllMHe BOJlHbl npMMepHO 2 MKM, a 38 npellell&MM 3 MKM OHa B006l149 

n04TM c.tepHBR. 

PeanbHbiM ot5"beKTaM noMewaTb crarb '-lepHbiMM renaMH Moryr TPM npol-'ecca: 4aCTb 

a naaaiOU49rO M311~eHHR MO>KeT tlblrb nornOU49H8, '-18CTb p MO>KeT 6b1Tb OTpa>KeHa, 

a '-I&CTb T MO>KeT npol4rH 1.1epe3 o6DeKT. nocKOllbKY ace STM npol-'eCCbl e roiil MnH 

HHOM CTeneHM 38BHCRT OT AllMHbl BOJlHbl, CHMBOil A npMMeHR9TCR AllR 0603H&'-IeHHR 

cneKTpanbHOM38BMCMMOCTM .anA HX onpe.aeneHMR cne,ayiOUJ,MM o6pa30M. 

• KoacpcpML-'HeHr cneKTpanbHOro nomOU4eHMR aA paBeH OTHOWeHHIO MOU4HOCTM H3-

llYI.IeHMR, nomOU49HHOM o6"beKTOM H8 onpe,aeneHHOM AJlMHe BOllHbl, KO BCeM 

BXOAHOM MOU4HOCTH. 

• KoscpcpHIJ,HeHT cneKTpanbHOro OTpa>KeHMR PA paeeH OTHOWeHMIO MOll.UiOCTH M311Y-

49HMR, OTpmKeHHOM o6"beKTOM H8 onpelJ,9119HHOM AJ1HH9 BOJlHbl, KO BC9M BXOllHOM 

MOU4HOCTH. 

• KoacpcpML-'HeHr cneKTpanbHOro nponyCKaHHR TA paBeH OTHOW9HMIO MOU4HOCTH 

M311y4eHHR, npowe.aweM CKB03b 06"beKT Ha onpeAeneHHOM AllHHe BOflHbl, KO BC8M 

BXOAHOM MOllU"''OCTH. 
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CyMMa 3THX rpex Ko3¢¢HI..LHeHTOB scer.aa o.on>KHa paBHATbCA eD.HHHUe npH mo6olil 

AflHHe BOflHbl, nOSTOMy: 

AnA Henpo3p8LIHbiX M8T9pHanOB TA = 0, n03TOMY OTHOW9HH9 ynpOLJ¥l9TCA: 

a ,\ + PA = 1 

Apyrolil Koscp¢HI..LHeHr, H83blsaeMbiM KoscpcpH~HeHTOM ~~~~eHHR, rpet5yercR AllR 

onHC8HHR LI8CTH e M311ylleHHR LlepHoro rena, C03,D,aaaeuoro ot5beKTOM npH onpeo.e

neHHOH reMneparype. TaKMM ot5p830M, nonY4aeM cneo.y10~ee onpe.QeneHHe: 

CneKTpanbHbiM K03cpcfJHUH9Hr H3flY49HHA £A paBeH OTHOW9HMIO cneKTpanbHOM 

MOW,HOCTH H3flYLI9HHR, C03.D,8Ba9MOrO 06'beKTOM1 K MOW,HOCTH H3nYL!9HHA LlepHoro 

rena npH OAHHX H rex )1(9 reMneparype H AllHHe eonHbl. 

MaTeMarHLI9CKH 3TO M0)1(8T 6blrb aanHcaHO KaK OrHOW9HHB cneKTpBnbHOM H3flYL!8· 

renbHOM cnoco6HOCTM 06beKTa K cneKT"panbHOM H3nY48TenbHOH cnoco6HOCTH Llep

HOrorena: 

8006Ule rOBOpA, cylJ.lecTByeTrpH rHna MCTOLIHMKOB H3flYL!9HHR, OTflHLIBIOW,HXCR TeM, 

KaK cneKTpanbHaR H3flYL!8T9flbHaR cnoco6HOCTb H3M9HReTCR npH H3M9H9HMH AflMHbl 

BOflHbl. 

• LlepHOe reno, AllR KOTOpOrO £A = E = 1. 
• Cepoe reno, AflA Koroporo £A = E = nocroAHHaR, MeHbWaR e.QMHH~bl. 

• lli36HparenbHbiM H311YL!8Teflb, AflR KOTOpOro e H3MeHReTCR npH H3MeH9HHM AflMHbl 

BOflHbl. 

CornacHo 38KOHY KHpxrocfxtla, AflR nto6oro MarepHana cneKTpanbHbiM K03¢cpH~HeHT 

H311Y4eHHR H cneKTpanbHbiM KoscpcpHI..LHeHr norno~eHHR rena paeHbl AflR ntot5olit 

38A8HHOiil reMneparypbl 111 AflHHbl eonHbl. To eCTb: 

lli3 sroro AnA HenpoopaLIHbiX Marepv.anoe Mbl nonY4aeu (nocKOnbKY a A + PA = 1): 

AnA XOpOWO omonHpOBBHHbiX MarepManOB £A npMOOM>Ka9TCA K Hynto, n03TOMY A11A 

HA9anbHOrO OTpa>KaiOU49rO M8T9pHana (T.S. H,D,88flbHOro 39pK811a) HM99M 

P>. = 1 
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33 - TeopuR repMOrpar:/JUu 

AnR VI311Y'-IaTe.nA e BHAe ceporo rena ¢opMyna Cre¢aHa-6onbLJ,MaHa npHHHMaeT 
BHtJ,: 

W = caTj [\Yatt/m2
] 

Sro 03HaLiaer, LITO HHrerpanbHM H311~aeMaA MOUJ,HOCTb ceporo rena no cpaeHeHHIO 
C VIHTerpanbHOH H3nY4aeMOH MOLUHOCTVI l.lepHoro rena MeHbWe B COOTBerCTBVIVI C 
BenHI.IHHOH s AnA ceporo rena. 
10401200;112 

PMcyttOK 33.8 CneKTJ)anbHaA M311Yl-!aT811bHaA cnoco6Hocrb rpex TMnoB M311Yl-!aT811BM 1: CneK'IpallbHaR 
M311~aTenbHaA cnoco6HoCTb; 2: AnMHa aonHbl; 3: l.lepHoe Tello; 4: H36MpaT811bHbiM 111311}'4aT811b; 5: Cepoa 
T8I10. 
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34 cDopMyna AflA o6pa6orK~ 
..., 

pe3ynbT8TOB ~3MepeH~~ 

KaK y>Ke OTMellanOCb, npVI HaB9A9HVIVI Ha 06beKT KaMepa npHHVIMaeT VI311Yli9HVI9 He 

TOJlbKO OT CaMOrO 06beKTa. 0Ha TaK>Ke npVIHVIMaeT VI311Yli9HHe OT OKpy>t<atOLUe~ 

Cp9Abl, KOTOpoe OTpa>KaeTCA noeepXHOCTbiO 06beKTa. 06e 3TVI KOMnOH9HTbl Vl31ly-

49HVIA, AO H9KOTOpOH CTeneHVI, ocna6nAIOTCR npVI npOXO)K,D,9HVIH 1.1epe3 aTMOCcpepy 

Ha nyrVI K KaMepe. 8 peaynbTaTe nOABI1R9TCA TpeTbA COCTaBJlAIOLUaA H31lY49HVIA, C0-

3AaBaeMaA y>t<e caMo~ aTMoccpepoH. 

AaHHOe onHCaHVIe CHryau,VIH c VI3MepeHVIRMH, KaK noKaaaHo Ha p~~tcyHKe HVI>Ke, RBnA

eTCA AOBOJlbHO-TaKH 6J1H3KVIM K HCTHHe OnVICaHH9M peanbHbiXYCJlOBVIH. cJ>aKTopaMVI, 

KOTOpbiMH B AaHHOM CJlyllae MO>KHO npeHe6pellb, ABnAIOTCA, HanpVIMep, paCC9AHHe 

COJlH94HOrO CBeTa B aTMOccpepe VlllVI paCC9AHHOe V13llY49HVI9 OT CHllbHbiX VICTOLIHVIKOB, 

HaxOAALUVIXCA BHe nonA o6aopa. TaKHe B03MYLU9HVIR c TPYAOM noAAatOTCA KOllVIlle

CTBeHHOMY OnHCaHHIO, OAHaKO B 60J1bWVIHCTB9 cnyllaeB OHVI, K CllaCTbiO, AOCTaTOliHO 

Manbl, 4T06bl VIMVI MO>KHO npeHe6pellb. 8 TOM cnyllae, KOrAa 3TVIMVI noMeXaMVI npe

He6pellb Hellb3R, KOHcpVIrypaU,VIA H3MepeHHA 6yAeT, CKOpee BCero, TaKOBa, liTO pVICK 

VICKa>KeHHA OlleBVIAeH, no KpaHHeH Mepe, ,llllA nOArOTOBneHHOrO onepaTOpa. TOrAa 

OTBeTCTBeHHOCTbiO OnepaTOpa 6yAeT VI3MeHeHVIe CVIryaLJ,HVI npVI BblnOnHeHVIVI VI3Me

peHVIH, 4T06bl Vl36e>KaTb BllVIAHVIA nOM9X, HanpMMep nyreM VI3M9H9HVIR HanpaBJ19HVIA 

Ha6Jl10A9HVIA, 3KpaHV1pOBaHVIR VICTOLIHVIKOB CVIJlbHOrO Vl31lY49HVIA VI T.n. 

npVIHAB npVIBeAeHHOe BbiWe OnVIcaHVIe, Mbl MO>KeM VICn01lb30BaTb HVI>Kepacnono>KeH

Hbl~ pHCYHOK,llllR BbiBOAa cpopMyllbl BblliVICJ19HVIA TeMneparypbl 06beKTa Ha BbiXOAe 

OTKanH6poBaHHOH KaMepbl. 
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34 - C/>opAfYila JUJR o6pa6oTKH pf13Yn&raroa H3MepeHMil 

e Wob· E 't WobJ 

T obj (1-E) Wrefl (1-E) 't Wrefl 
~~--~-=~----------------~~=-· 

E (1 - t) W atm 

t 

PMcyHOK 34.1 CxeMant'f8CK08 npe,u.crasn8HH8 CMty81.l,HH npM 0611lHX T8pMorpacpM'f8CKIIIX H3M8p8HHRX 

1: Cp8A8; 2: 06betcr; 3: ATMoccpepa; 4: KaMepa 

npe.Qnono>KMM, liTO sHeprMA, non}*l.laeM811 npM M311YLieHMM W or 4epHoro rena a Ka-

4ecrae MCT04HMKa TeMneparypbl T source Ha KOpOTKOM paOCTOAHMM COOAaeT BbiXOAHOM 

CMI"Han KaMepbl Usource• KOTOpbiM nponOpl-'MOHaneH SHeprMM Ha BXOAe (KaMepa C 

BbiXOAOM, nMHeMHO nponopLJ,MOH8JlbHbiM MOW.HOCTM). Tor.Qa MO>KeM 38nMC8Tb 

(ypaBH9HM9 1): 

u source = c w C~ource ) 

MflM ynpOUJ,eHHO: 

u .wurce = CW.~ource 

rAe C - KOHCT8HT8. 

EcnM MCTOl.IHMKOM ABnAeTC.A cepoe TenO C M311}*l.I8TenbHOM cnoco6HOCTbiO E, nonyLia

eMOe M311YLieHMe 6yAeT, cne.QoaarenbHO, MMeTb 3H&LieHMe £Wsource· 

Tenepb Mbl MO>KeM 38nMcaTb rpM cnaraeMbiX npMHMMaeMoH sHeprMM M311}*l.leHMR: 

1. CsemMOCT& o6aeKJa = £TWobj• rAe t AanAeTCA caerMMOCTbiO o&beKTa, aT .ABnA

erc.A KoscpcpMLJ,MeHTOM nponycKaHMA arMoocpepbl. TeMneparypa o&beKTa - T obj· 

2. 0Tp8JK8HHOe H3JJY'I8HH8 OKpy;KaiOUfHX HCTOIIHHKOB = (1 - t)TWrefl• rAe (1 -E) 
AanAercA KoscpcpMLJ,MeHTOM orpS>KeHMA o6"beKTa. CTopoHHMe MCTOl.IHMKM MMeiOT 

TeMneparypy T refl· 

Publ. No. 1559864 Rev. 8540-RUSSIAN (RU)- May 25,2011 195 

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57

Приборы для геодезии и строительства          www.geobrand.ru          Телефон: 8 (499) 707-18-57



Pacl.leTbl ocHOBaHbl Ha .aonycKe, liTO TeMneparypa T refl o.a~HaKoea .anA ecex ~311Ylla
IO~IotX noeepxHocre~ BHYTPH nonyccpepbl, BMAMMO~ c ~KM Ha nosepXHOCT'IIt o6beKTa. 
KoH9LIHO, 3TO RBllReTCR H8KOTOpb1M ynpo~eH~eM peanbHO~ CHyY8LJ,M~. 0AH8KO 3TO 
- Heo6xo,aHMOe ynpo~HMe .anR BbiBO.Qa cpopMynbl, c KOTopo~ MO>KHO pa60TaTb, a 
TeMneparype T refl MO>KHO, no KP8~He~ Mepe, TeopeT~LiecK~ conoCTaBMTb 3HaLieH~e, 
KOTOpoe 6yAeT COOTBeTCTBOB8Tb 3¢cpeKT~BHO~ TeMnepmype CflO>KHO~ 0Kpy>K810~~ 
cpe,o,bl. 

Cne,QyeT Ta.K>K9 Yli9CTb, liTO 38 OCHOBY 6blfl0 B3RTO npe,QnonO>K9HM9 0 TOM, LITO H311Y
li8TenbHaR cnoco6HOCTb AflR OKpy>t<:aiO~e~ cpe.Qbl = 1. 31'0 COOTBeTCTByeT 38KOHY 
KMpxrocpa: ace H311YlleH~e. nona.aa10w,ee Ha oKpy>t<:atOw,Me noeepxHoCT~. 6y.aer, a 
KOHeLIHOM CLieTe, norno~eHo ST~MM >Ke noeepxHOCTRMH. TaK~M o6p830M, H3J1Ylla
TenbH8R CnOC06HOCTb = 1 (XOTR cne,o,yeT OTMeTHTb, LITO B .QHCKYCCMRX nocne,o,Hero 
speMeH~ roeop~TCR o Heo6xo,aHMOCTH y1.1era nonHoi.t cq,epbl soKpyr o6beKTa). 

3. CsernMOCTb aTMoccpepbl = ( 1 - T)TWatm• r.ae ( 1 - T) RBilR9TCR ceeTMMOCTbiO 8TMO
ccpepbl. TeMneparypa aTMoc<Pepbl pasHa T atm· 

Tenepb MO>KHO 3amtcaTb o6w,y10 nony1.1aeM}'10 aHepr~IO M311YLI9HMR (ypaeHeH~e 2): 

~ot = C:T~bj + (1 - c)TW:·cfl + (1- T) VV:tm 

YMHO>KaeM K8>KAOe cnaraeMoe Ha KOHCTaHTY C ~3 ypaeHeH~R 1 , 38MeHReM npo~3ee
.aeHHR CW cooTeeTCTBYIOUJ,MM~ U comacHo TOMY >Ke ypaeHeHMIO ~ nonYllaeM 
(yp&BH8HM9 3): 

u fot = c TUoiJj + (1- €) TUrcfl + (1 - T) u alm 

PewaeM ypasHeH~e 3 .QilR Uobj (ypaeHeHMe 4): 

1 1 - c: 1 - T 
u o/Jj = - u tof - u r"Cjl - u afm 

£ 7 E ET 

3TO 06UJ,8JI QlOpMyna M3MepeH~H, HCnOnb3y9M8R BO BC9M T9pMOrpacp~L19CKOM 
o6opy.aosaHMM FUR Systems. HanpR>KeHMR, nonY'-IaeMble M3 ASHHOH cpopMynbl, 
cne.QyiO~~e: 

PHcyHOK 34.2 HanpA>KeHMR 

uobJ Bbi"'IIICJ19HH09 Bb~H09 HBnpF1>K9HM9 K8M9pb1 AJlR "19pHoro T9Jl8 

c reMneparypoiil T obJ• T.e. H&npRJKeHIIIe, KOTopoe MO>KeT 15~:orrb npe-

o6p830BaHO Henocpe.a,crB&HHO B ,IJ,8MCI'BMT811bHYJO TeMnepBTYPY 

MHTepecyeMoro o6beKTa. 

Utot lo13M8p9HH08 Bb1Xo,QH09 HanpFI>K9HM8 KaM9pbl AJlR ,QaHHOrO CJ1-y48FI. 
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34 - C/:JopMyna .o.nR o6pa6oTKH pe3yn~::.raros H3MepeHHiit 

Urefl Teopent4ecKoe BbiXO.IlHOe HanpR>KeHHe KaMepbl ,llllR 4epHoro Tena 
c TeMnepaTYPOH T refl cornacHo Kamo16poeKe. 

Uatm TeopeTH4eCKOe BbiXO,IlHOe HanpR>KeHHe KaMepbl ,llllR l.lepHOro Tena 
c TeMnepaTYPOH T atm cornacHo KanH6poeKe. 

OneparopAon>KeH npe,noCTaBHTbAnR Bbi4HcneHHR HecKonbK03Ha4eHHH napaMerpoe: 

• H3ny4arenbHaR cnocofiHOCTb ofibeKTa E; 
• OTHOCHTeflbHaR Bfla>KHOCTb; 

• Tatm 
• paCCTORHHe AO OfibeKTa (Dobj); 
• (3cpcpeKTHBHaR) TeMneparypa OKpY>KaiOLUeH cpeAbl OfibeKTa IAfliA OTpa>KeHHaR 

reMneparypa cropOHHHX ofibeKTOB T refl; 

• reMneparypa arMoccpepbl T atm· 

3ra 3a,na4a HHOrAa MO>KeT oKa3aTbCR rpyAHOBblnonHHMOH AnA onepaTopa, nocKOflbKY 

8 KOHKpeTHOM CJ1y4ae Ofibi4HO He CyLUeCTeyeT npOCTbiX CnOCOfiOB nonY4eHHR T04HbiX 

3Ha4eHHH H3nY4aTenbHOH CnOCOfiHOCTIA H K03cpcpHU,HeHTa nponyCKaHIAR aTMOCcpepbl. 

nony4eHHe 3THX AByx TeMneparyp Of5bi4HO He COCTaBnReT CJlO>KHOCTeiA, ecnH OKpy

>KaiOUJ,aR cpe/J,a He COAep>KIAT fiOflbWIAX lA CHflbHbiX HCT04HIAKOB H3ny4eHHR. 

8 3TOH CBR31A B03HHKaeTeCTeCTBeHHbiiA BOnpoc: HaCKOflbKO Ba>KHbiM RBnReTCR nony-

4eHHe npaeHnbHbiX 3Ha4eHHIA 3THX napaMerpoe? 4rof5bl Y>Ke 3/J,eCb OLUYTHTb ary 

npofineMy, npe,D,CTaBnReTCR IAHTepeCHbiM paCCMOTpeTb HeKOTOpble pa311H4Hble cny4aH 

H3MepeHHIA lA cpaBHHTb OTHOCHTenbHble BenH4HHbl Tpex cnaraeMbiX H3ny4eHHR. 3TO 

nOMO>KeT OTBeTHTb Ha BOnpoc 0 TOM, r/J,e Ba>KHO HCnOnb30BaTb T04Hble 3Ha4eHHR 

TeX HfliA HHbiX napaMeTpOB. 

Ha npHBeiJ,eHHbiX HH>Ke pHCYHKax npeiJ,CTaeneHbl OTHOCHTenbHble eenH41AHbl rpex 

cnaraeMbiX H3ny4eHHR AnA Tpex pa3fliA4HbiX TeMneparyp OfibeKTa, AByx 3Ha4eHHH 

H3ny4aTenbHOH cnocof5HOCTH H AByx cneKTpanbHbiX AHana3oHoe: SW H LW. 

OCTanbHble napaMerpbl HMeiOT cneAYIOLUHe cpHKCHpoeaHHble 3Ha4eHHR: 

• T = 0,88; 
• T refl = +20°C 
• Tatm = +20oC 

ABnReTCR 04eBHAHbiM, 4TO H3MepeHHe HIA3KIAX TeMneparyp OfibeKTa RBnReTCR fionee 

KpiATH4HbiM He>KenH H3MepeHHe BbiCOKIAX TeMneparyp, nOCKOflbKY B nepBOM CJ1y4ae 

«B03MYUJ,aiOLUHe» HCT04HIAKIA H3nY4eHHR HMeiOT cpaBHHTenbHO f>Onbwee 803/J,eiACTBHe. 

EcnH npH 3TOM IA3nY4aTenbHaR CnOCOfiHOCTb OfibeKTa HIA3KaR, TO CHT)IaLJ,HR eLUe fionee 

ocno>KHReTcR. 
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34 - C/>opM}'na JJJ1R o6pa6orKH pe3'fnbraros H3MepeHHH 

B 3aeepweH~~te Mbl .o.on>KHbl paccMorperb eonpoc o Ba>KHOCTIIt nonylleH~~tR B03MO>K
HOCT~~t lltCnOnb30BaTb KplltBYIO Kan~~t6pOBKIIt BbiWe HalltBbiCWeH TOliKIIt Kan~~t6pOBKIIt, 
liTO Ha3biBaeTCA 3KCTpanOnA'-'11teH. npe,D,nOnO>KIItM, liTO B Onpe.o.eneHHOM cnyllae B 
pe3ynbrare ~~t3MepeH~~tR Mbl nonyllaeM Utot = 4,5 eonbT. MaKC~~tManbHaR TOliKa Kan~~t6-
poBKIIt .QnR KaMepbl 6blfla nopR,D,Ka 4,1 BOflbT; llt3MepeHHOe 3Hali9HIIt9 H911t3B9CTHO 
oneparopy. TaK~~tM o6pasoM, .o.a>Ke ecn~~t o6beKTOM RBnRercR llepHoe reno, r.e. Uobj 

= Utol! Mbl cpaKT~~tlleCKIIt BblnonHReM 3KCTpanonRLJ,IIttO KPIItBOH Kan~~t6poBKIIt np~~t npe
oOpasoeaH~~tllt 4,5 eonbT B 3HalleH~~te reMneparypbl. 

Tenepb npe.o.nono>K~~tM, liTO o6beKT He ABnAercR llepHbiM 11t ~~tMeer ~~t3JlyllarenbHYIO 
cnoco6HOCTb (K03cpcp~~t'-'~~teHr ~~t3nylleH~~tR) 0,75, a K03cpcp~~t'-'~~teHr nponycKaH~~tR paeeH 
0,92. npe.o.nono>K~~tM raK>Ke, liTO .o.ea nocne.o.H~~tx cnaraeMbiX ypaeHeH~~tR 4 BMecre 
cocraenRtOT 0,5 eonbT. Bblll~~tcn~~te Uobj llepe3 ypaeHeH~~te 4, nonyllaeM Uobj = 4,5 I 
0, 75 I 0,92- 0,5 = 6,0. 3ra 3KCTpanonA'-'11tA RBnRercR .o.oeonbHO p~~tcKoeaHHOH, oco-
6eHHO ecn~~t Yli9CTb, liTO Bllt,D,eOyCIItfllltTenb MO>KeT orpaHIItlllltBaTb BbiXO,D,,D,O 5 BOflbT! 
O.o.HaKo cne.o.yer orMeT~~tTb, liTO np~~tMeHeH~~te KPIItBOH Kan~~tOpoBKIIt ABnRercR reoper~~t
lleCKOH npo'-'e.o.ypoH, np~~t KoropoH He cyw,ecreyer 3neKTpoHHbiX ~~tn~~t lltHbiX orpaH~~t
lleH~~tH. Mo>KHO c yeepeHHOCTbtO yreep>K.QaTb, liTO ecn~~t Obi He cyw,ecreoeano orpa
H~~tlleH~~tH Ha ClltrHan B KaMepe lit ecn~~t 6bl 3HalleH~~te Kan~~t6pOBKIIt KaMepbl HaMHOrO 
npeeblwano 5 eonbT, nonylleHHaR B pe3ynbrare Kp~~teaA B 3Hall~~trenbHOH creneH~~t 
coena.o.ana 6bl c HaweH peanbHOH Kp~~tBOH, 3KCTpanon~~tpoeaHHOH Ha 3HalleH~~tR Bblwe 
4,1 BOflbTa, npllt ycnOBIItllt, liTO anroplltTM Kan11t6pOBKIIt OCHOBaH Ha QJIIt311tK9 npo'-'ecca 
~~t3nylleH~~tR, KaK 11t anrop~~tTM FLIR Systems. Ho, KOHeliHO, .QnR raK~~tx 3KCTpanonRU.IItH 
.o.on>KHO cyw,ecreoearb orpaH~~tlleH~~te. 
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34 - C/>opAfYila JUJR o6pa6oTKH pf13Yn&raroa H3MepeHMil 

Atm 

0,6 
Refl 

Atm 

0,8 

PMcyHDK 34.3 0rHOCMT&llbHbl9 B9nlo1"1MHbl MCTO"'HIIIKOB M311Y\.19HMA npM pa311M"'HbiX ycnOBMAX M3M9p&HM" 

(SW-K&Mapa). 1: TeMnapaTYPa o6"beKT&; 2: CB9TMMOCTb; Obj: ~311Y\.19HM9 o6"be~aa; Refl: OipalKeHH08 

Msny-.eHMe; Atm: MSJ1Y"'eHMe aTMoe<Pepbl. CI>MKCMPOBaHHble napaMerpbl: T = 0,88; T ret = 20DC; T abo = 
2QOC. 
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34- tPopM)IIla JUlR o6pa6oTKH pesyn&raros H3MepeHMil 

0,6 

PMcyHOK 34.4 0rHOCMT811bHbl8 B811H"'HHbl HCTOliHHKOB H311}AI8HHA npH pa311H"'HbiX ycnOBHRX H3M8p8HHH 

(LW-K&Mepa). 1: TeMneparypa o6"beKT&; 2: CaC:JTMMOCTb; ObJ: 1113lly\I&HM& o6b&KT&; Raft: 0lpa)K&HH08 

Hsn~eHHe; Atm: H3lly\leHHe &TMoccpepbl. CI>HKCHpOBSHHble napaMerpbl: T = 0,88; T ret= 20°C; Tabn = 
2QOC. 
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35 Ta6n~U.bl Koscpcp~u.~eHTOB 

~3nylleH~A 

B ,o,aHHOM pa3,D,ene npe,o,craeneHbl ceo,o,Hble ,o,aHHble no Kos¢Q:n1LJ.HeHry H3Jly4eHHR, 
nony4eHHble H3 n~o~~reparypbl no V1K-rexHHKe, a raK>Ke no peaynbraraM H3MepeH~o~~lil, 
BblnonHeHHbiX KOMnaH~o~~elil FLIR Systems. 

35.1 CnHcoK nHreparypbl 

1 MikaelA. Bramson: Infrared Radiation, A Handbook for Applications, Plenum press, 
N.Y. 

2 William L. Wolfe, George J. Zissis: The Infrared Handbook, Office of Naval Research, 
Department of Navy, Washington, D.C. 

3 Madding, R. P.: Thermographic Instruments and systems. Madison, Wisconsin: 
University of Wisconsin- Extension, Department of Engineering and Applied Science. 

4 William L. Wolfe: The Infrared Handbook, Office of Naval Research, Department of 
Navy, Washington, D.C. 

5 Jones, Smith, Probert: External thermography of buildings ... , Proc. of the Society of 
Photo-Optical Instrumentation Engineers, vol.11 o, Industrial and Civil Applications of 
Infrared Technology, June 1977 London. 

6 Paljak, Pettersson: Thermography of Buildings, Swedish Building Research Institute, 
Stockholm 1972. 

7 Vlcek, J: Determination of emissivity with imaging radiometers and some emissivities 
at A = 5 pm. Photogrammetric Engineering and Remote Sensing. 

8 Kern: Evaluation of infrared emission of clouds and ground as measured by weather 
satellites, Defence Documentation Center, AD 617 417. 

9 Ohman, Claes: Emittansmiitningar med AGEMA E-Box. Teknisk rapport, AGEMA 1999. 
(Emittance measurements using AGEMA E-Box. Technical report, AGEMA 1999.) 

10 Mattei", S., Tang-Kwor, E: Emissivity measurements for Nextel Velvet coating 811-21 
between -3f30C AND 82°C. 

11 Lohrengel & Todtenhaupt (1996) 

12 TexHH4ecKaR ny6nHKBUHR lTC 32. 

13 TexHH4eCKaR ny6nHKBUHR lTC 29. 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

35.2 BBJKHoe npHMel.laHHe no ra6nHI..lBM K03C/)(:/JHI..lHeHTos 

H3flYli9HHR 

3Ha49HHR K03QlQlHLJ,H9HTa H3flY49HHR B TafinHu,e npHB9,D,9Hbl ,D,flR KOpOTKOBOflHOBOH 

(SW) KaMepbl . .£J.aHHbl9 HOCRT TOflbKO peKOM9H,D,aT9flbHbiH xapaKTep H ,D,On>KHbl npH

M9HRTbCR C HeOfiXO,D,HMOH MepOH npe,D,OCTOpO>KHOCTH. 

35.3 Ta6nHI..lbl 

PMCYHOK 35.1 T: nonHbiH cneKTp; SW: 2-5 MKM; LW: 8-14 MKM; LLW: 6,5--20 MKM; 1: MaTep111an; 2: 
OniiiC8HIIIe; 3: TeMnepa-rypa, oc; 4: CneKTp; 5: Koscpcplll~llleHT 1113JlYLieHIIIR 6: CCblflK8 H8 IIICTOLIHIIIK 

1 2 3 4 5 6 

Krylon ceepxrn&A- rn&AKIIIH, LlepHbiH KoMHaTHaA TeMne- LW OK. 0,96 12 
KHH, LlepHbiH 1602 parypa IJ.O 175 

Krylon ceepxrnBA- rn&AKIIIH, LlepHbiH KoMHaTHaA TeMne- MW OK. 0,97 12 
KHH, LlepHbiH 1602 parypa IJ.O 175 

Nextel Velvet 811- rn&AKIIIH, LlepHbiH --60-150 LW > 0.97 10 Ill 11 
21 LlepHbiH 

AniOMHHIIIeBaA 20 T 0,60 1 
6pOH38 

AniOMIIIHIIIH 8HOIJ.IIIPOB8HHbiH, 70 LW 0,97 9 
ceemo-cepbiH, 
JYCKnbiH 

AniOMHHHH 8H01J.HpOB8HHbiH, 70 sw 0,61 9 
ceemo-cepbiH, 
JYCKnbiH 

AniOMHHHH 8H01J.HpOB8HHbiH, 70 LW 0,95 9 
LlepHbiH, JYCKnbiH 

AniOMHHIIIIil 8HO,D,HpOB8HHbllil, 70 sw 0,67 9 
LlepHbiM, JYCKnbllil 

AniOMHHHiil 8HO,D,HpOB8HHbllil 100 T 0,55 2 
fliiiCT 

AniOMHHIIIIil 6ea o6pa60TKH, 100 T 0,09 2 
fliiiCT 

AniOMHHHiil 6ea o6pa60TKH, 100 T 0,09 4 
nn&CTIIIHB 

AniOMHHIIIIil nHCT, 4 o6paau,a c 70 LW 0,03-0,06 9 
u,apanHH8MH p83-
n IIILIHOro 8111,118 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

AAIOMIIIHIIIH n111cr, 4 oOpa:n~ c 70 SW 0,05--0,08 9 
u,apaniiiHBMIII paa-
fliii4HOrO BMAB 

AAIOMIIIHIIIH HBnblfl9HHbiH B 20 T 0,04 2 
BBK}'YM9 

AAIOMIIIHIIIH 00paOOT8HHBA Ha- 27 3MKM 0,28 3 
49PHO nosepx-
HOCTb 

AAIOMIIIHIIIH 00paOOT8HHaA HB- 27 10MKM 0,18 3 
49PHO nosepx-
HOCTb 

AAIOMIIIHIIIH OTniiiBKa, neCKO- 70 LW 0,46 9 
CTpyiiiHaA 04111CTKa 

AAIOMIIIHIIIH OTniiiBKa, neCKO- 70 SW 0,47 9 
ClpYHHBA 04111CTKa 

AAIOMIIIHIIIH nOrpy>K9HHaA B 100 T 0,05 4 
HN03 , nnacr~~tHa 

AAIOMIIIHIIIH nQABeprWIIIHCR 17 SW 0,83--0,94 5 
ClllflbHbiM BTMO-
ccpepHbiM B03A9H-
CTBMRM 

AAIOMIIIHIIIH nOnlllpOBBHHBR 100 T 0,05 4 
nnaCTIIIHB 

AAIOMIIIHIIIH nOnlllpOBBHHbiH 5Q-100 T 0,04-0,06 1 

AAIOMIIIHIIIH nOnlllpOBBHHbiH, 100 T 0,05 2 
motcr 

AAIOMIIIHIIIH ClllflbHO OKIIICfleH- 5o-soo T 0,2-0,3 1 
HbiH 

AAIOMIIIHIIIH cponbra 27 3 MKM 0,09 3 

AAIOMIIIHIIIH cponbra 27 10 MKM 0,04 3 

AAIOMIIIHIIIH wepOXOBBTaA no- 2o-50 T 0,06-0,07 1 
BepXHOCTb 

Ac6ecr 6yMara 4o-400 T 0,93--0,95 1 

Ac6ecr AOCKa 20 T 0,96 1 

Ac6ecr nonoBBA nn~~tTKa 35 sw 0,94 7 

Ac6ecr nopowoK T 0,40-0,60 1 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

AcOeCT TKa.Hb T 0,78 1 

AcOeCT WMcpep 20 T 0,96 1 

Accpanb Tosoe no- 4 LLW 0,967 8 
Kpb1TH9 

DeTOH 20 T 0,92 2 

DeTOH noKpbiTMe .a.opo>K- 5 LLW 0,974 8 
Kill 

DeTOH cyxoM 36 sw 0,95 7 

DeTOH wepOXOB8TbiH 17 sw 0,97 5 

opOH38 nonHpOB8HHbiM 50 T 0,1 1 

opOH38 nopMCTaA, Heo6pa- 5Q-150 T 0,55 1 
C50T8HHaJ'I 

6pOH38 nopowoK T 0,76--0,80 1 

6pOH38 cpoccpopMCTB.R 70 LW 0,06 9 
C5pOH38 

6pOH38 cpoccpopMCTB.R 70 sw 0,08 9 
C5pOH38 

6yMara 4 p8311H4HbiX ~Be- 70 LW 0,92--0,94 9 
Ta 

6yMara 4 p8311H4HbiX ~Be- 70 sw 0,68--0,74 9 
Ta 

6yMara C5en8JI, 3 p83nM4- 70 LW 0,88--0,90 9 
HbiX rnRHLJ,a 

6yMara C5enB.R, 3 p83nM4- 70 sw 0,76--0,78 9 
HbiX rnRHLJ,a 

6yMara OenB.R AOKYMeHT- 20 T 0,93 2 
HaJI 

6yMara C5enbllil 20 T 0,7--0,9 1 

6yMara >KemB.R T 0,72 1 

6yMara 3eneHB.R T 0,85 1 

6yMara Kp8CHaJ'I T 0,76 1 

6yMara nOKpbiTBA 49pHbiM T 0,93 1 
n8KOM 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

6yMara T9MH0-CHHAA T 0,84 1 

6yMara 4epHaA T 0,90 1 

6yMara 49pHbiH, yYCKilbiH T 0,94 1 

6yMara 4epHbiH, yYCKJlbiH 70 LW 0,89 9 

6yMara 4epHbiH, yYCKJlbiH 70 SW 0,86 9 

BoAa AHCTHilHpOBBHHaJI 20 T 0,96 2 

BoAa KpHCTaJlnbl H3MO- -10 T 0,98 2 
p03H 

Bo,Qa cnolil TOnW,HHOH 0--100 T 0,95--0,98 1 
>0,1 MM 

BoAa cHer T 0,8 1 

BoAB. cHer -10 T 0,85 2 

BoAB. CHer, rnaAKHH -10 T 0,96 2 

BoAB. CHer, rnaAKHH 0 T 0,97 1 

BoAB. CHer, noKpbiTbiH 0 T 0,98 1 
Toncrolil KOpKOH 

BonbcppaM 200 T 0,05 1 

BonbcppaM 600--1000 T 0,1--0,16 1 

BonbcppaM 1500--2200 T 0,24--0,31 1 

BonbcppaM HHTb 3300 T 0,39 1 

rHAPOOKHCb amo- nopowoK T 0,28 1 
MHH!o!FI 

r~o~nc 20 T 0,8--0,9 1 

r~o~nc WyYKayYp- wepoxoaaTbiH, c 10--90 T 0,91 1 
HbiH H3B9CTbiO 

rn~o~Ha OI50>K>K9HH8JI 70 T 0,91 1 

rpaHHT nOnHpOB8HHbiH 20 LLW 0,849 8 

rpaHHT wepoxoaaTbiH 21 LLW 0,879 8 

rpaHHT wepoxoaaTbiH, 4 70 LW 0,77--0,87 9 
pa3nH4HbiX oC5pa3-
u,a 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

rpaHHT wepoxosaTbiH, 4 70 SW 0,95--0,97 9 
p8311H4HbiX 00pa3-
u,a 

ryApOH T 0,79--0,84 1 

ryApOH OyMara 20 T 0,91--o,93 1 

,lJ,ByOKHCb MeAH nopowoK T 0,84 1 

,lJ,peseCHHa 17 SW 0,98 5 

,lJ,peBeCHHa 19 LLW 0,962 8 

,lJ,peBeCHHa OenaR, Blla>KHaR 20 T o,1--o,8 1 

,lJ,peBeCHHa ApesecHaR Macca T 0,5--o,7 1 

,lJ,peBeCHHa COCHa, 4 pa311H4- 70 LW o,81--o,a9 9 
HbiX o6pa3L1,8 

,lJ,peBeCHHa COCHa, 4 pa311Hll- 70 sw 0,67--o,75 9 
HbiX o6pa3L1,8 

,lJ,peBeCHHa crporaHaR AOCKa 20 T 0,90 2 
H3 Ay6a 

,lJ,peBeCHHa crporaHaR AOCKa 70 LW 0,88 9 
H3 Ay6a 

,lJ,peBeCHHa crporaHaR AOCKa 70 sw 0,77 9 
H3 Ay6a 

,lJ,peBeCHHa crporaHbiH nHno- 20 T 0,8--0,9 1 
MarepHan 

,lJ,peBeCHHa cpaHepa, rna,Q,KaR, 36 sw 0,82 7 
cyxaR 

,lJ,peBeCHHa cpaHepa, Heo6pa- 20 sw 0,83 6 
6oraHHaR 

,lJ,peBeCHOBO- ,Qj'Jesea-t0Clpy>Ke4- 70 LW 0,89 9 
naKHHCTSR nnHTa HaR nnHra 

,lJ,peBeCHOBO- ,Qj'Jesea-t0Clpy>Ke4- 70 sw 0,77 9 
nOKHHCTSR nnHTa HaR nnHra 

,lJ,peBeCHOBO- Ma30HHT 70 LW 0,88 9 
naKHHCTSR nnHTa 

,lJ,peseCHOBO- Ma30HHT 70 sw 0,75 9 
nOKHHCTSR nnHTS 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

AP9B9CHOBO- nopMCTafl, Heot:>pa- 20 SW 0,85 6 
nOKHMCT8R nnMTS tlOTSHHa.R 

ApeaecHoao- Taep.lla.R, Heo6pa- 20 sw 0,85 6 
nOKHMCT8R nnMT8 tlOT8HHa.R 

>Kenooo "' cranb tln9CTRil.IMiit OKCMA- 20 T 0,82 1 
Hbllit cnolit, nMcr 

>Kenooo M cranb rOpRL19KaTHa.R 20 T 0,77 1 

>Kenooo M cranb rOpRL19KaTHa.R 130 T 0,60 1 

>Kenooo M cranb KaT8Ha.R nMCTOBa.R 50 T 0,56 1 

>Kenooo M cranb nMCT 3839M119HMR 950--1100 T 0,55--0,61 1 

>Kenooo M cranb o6pa6oTaHHa.R 40--250 T 0,28 1 
nO,Q ,D,aBn9HM9M, 

T1118TBnbHO OTnO-

nMpOBSHHa.R 

>Kenooo "' cranb OKMcnBHHa.R 100 T 0,74 1 

>Kenooo "' cranb OKMcnBHHa.R 100 T 0,74 4 

>Kenooo "' cranb OKMcnBHHa.R 125-025 T 0,78--0,82 1 

>Kenooo M cranb OKMcneHHa.R 200 T 0,79 2 

>Kenooo M cranb OKMcneHHa.R 200--600 T 0,80 1 

>Kenooo M cTanb OKMcneHHa.R 1227 T 0,89 4 

>Kenooo M cTanb OTnOnMpOBSHHa.R, 150 T 0,16 1 
nQAaeprwa.RcA 

TpaaneHMIO 

>Kenooo M cTanb noKpbiTaA pbi>Kelit 20 T 0,61--Q,85 1 
p>Ka.BLIHHOiit 

>Kenooo 111 cTanb noKpbiTbllit pbi>Kelit 22 T 0,69 4 
p>Ka.BLIHHOiit nHcT 

>Kenooo 111 cranb nonMpOB8HHbllit 100 T 0,07 2 

>Kenooo 111 cTanb nonHpOB8HHbllit 400--1000 T 0,14--Q,38 1 

>Kenooo 111 cranb nonMpOB8HHbllit 750--1050 T 0,52--Q,56 1 
nMCT 

>Kenooo "' cranb p>KaaaR, pbi>Kero 20 T 0,69 1 
uaeTa 

>Kenooo 111 cranb CB9>K9KaT8Ha.R 20 T 0,24 1 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

>Kenooo .,. CTanb CB9>K90Cipat50TBH- 20 T 0,24 1 
HaR HmtCJJ,aKOM 

>Kenooo 111 CTanb CHnbHO 3ap>KaBeB- 20 T 0,69 2 
wHiilnHCT 

>Kenooo .,. CTanb CHnbHO 0KHCI19H- 50 T 0,88 1 
HaR 

>Kenooo 111 CTanb CHnbHO OKHCI19H- 500 T 0,98 1 
HaR 

>Kenooo .,. CTanb C CHnbHOH p>KaB- 17 SW 0,96 5 
4HHOH 

>Kenooo 111 CTanb XOnO,D,HOKaTHaR 70 LW 0,09 9 

>Kenooo 111 CTanb XOnO,D,HOKaTHaR 70 sw 0,20 9 

>Kenooo 111 CTanb wepoxosaTaR 50 T 0,95-0,98 1 
nnocKaR noaepx-

HOCTb 

>Kenooo 111 CTanb sneKTponHTH4e- 22 T 0,05 4 
CKaR 

>Kenooo 111 CTanb aneKTponHTH4e- 100 T 0,05 4 
CKaR 

>Kenooo 111 CTanb sneKTponHTH4e- 260 T 0,07 4 
CKaR 

>Kenooo 111 CTanb aneKTponHTH4e- 175--225 T 0,05-0,06 1 
CKaR, TLl.UiTenbHO 

OTnOnHpOBBHHaR 

>Kene30 O~HHKO- nHCT 92 T 0,07 4 

BBHHOe 

>Kene30 OLI,HHKO- nHCT, OKHCI19HHbiH 20 T 0,28 1 
BBHHOe 

>Kene30 O~HHKO- nHCT, nonHpOBBH- 30 T 0,23 1 
BBHHOe HbiH 

>Kene30 OLI,HHKO- CHnbHO OKHCI19H- 70 LW 0,85 9 
BBHHOe HOe 

>Kene30 OLI,HHKO- CHnbHO OKHCI19H- 70 sw 0,64 9 
BBHHOe HOe 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

3onmo omomtposaHHaR 100 T 0,02 2 
JJ.O 39pKallbHOrO 
6necKB. 

3onmo nOmtpOB8HHbiH 130 T 0,018 1 

3onmo TUJ,8T9nbHO OTnO- 20o-600 T 0,02--o,03 1 
mtpOB8HH09 

i-13B9CTb T 0,3--o,4 1 

I<Mpmt4 BOJJ.OCTOHKHH 17 sw 0,87 5 

I<Mpmt4 rmtH03eM 17 sw 0,68 5 

KMpnH4 ,lJ,ItH8COBbiH OrHe- 1000 T 0,66 1 
ynop 

I<MpnH4 ,lJ,HH8COBbiH OrHe- 1100 T 0,85 1 
ynop, maaypHpo-
saHHbllil, wepoxo-
B8TbiH 

I<Mpnlt4 ,lJ,ItH8COBbiH OrHe- 1000 T 0,80 1 
ynop, HernaaypH-
poeaHHbllil, wepo-
XOB8TbiH 

I<MpnH4 KB.M9HH8R Kna,D,KB. 35 sw 0,94 7 

I<MpnH4 KaM9HHaFI Kna,D,Ka, 20 T 0,94 1 
nOKpbiTaR WyYKB.-

TYPKOH 

I<MpnH4 KpaCHbiH, OObiKHo- 20 T 0,93 2 
BeHHbiH 

I<Mpnlt4 KpaCHbiH, wepoxo- 20 T o,8e--o,93 1 
B8TbiH 

I<MpnH4 KpeMHe39M, 95% 1230 T 0,66 1 
Si02 

I<MpnH4 06biKHOB9HHbiH 17 sw 0,8e--o,a1 5 

I<MpnH4 orHeynopHcm rnH- 20 T 0,85 1 
Ha 

I<MpnH4 orHeynopHcm rnH- 1000 T 0,75 1 
Ha 

I<MpnH4 orHeynopHcm rnH- 1200 T 0,59 1 
Ha 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

KMpmtLI OrHeynOpHbiM, KO- 1000 T 0,46 1 

PYH.Il 

KMpmtLI orHeynopHbiH, 1000-1300 T 0,38 1 
M8rH93MT0BbiH 

KMpnMLI orHeynopHbiH, 500-1000 T 0,8--0,9 1 
CMnbHO M3nY4810-
~MH 

KMpnMLI orHeynopHbiH, 500-1000 T 0,65-0,75 1 
cna6o M3nY4a10-
~MH 

KMpnMLI CMnnMM8HMT, 33% 1500 T 0,29 1 
Si02, 64% Al20 3 

KMpnMLI W8MOTHbiH 101p- 17 sw 0,68 5 
nM4 

Ko>Ka 3aropenaA T 0,75-0,80 1 

Ko>Ka 49nOB9Ka 32 T 0,98 2 

KpacKa 8 pa3nM4HbiX '-'Be- 70 LW 0,92--Q,94 9 
TOB M pa3nM4HOro 
Ka4eCTBa 

KpacKa 8 pa3nM4HbiX '-'Be- 70 SW o,8a--o,96 9 
TOB M pa3nM4HOro 
Ka49CTBa 

KpacKa AniOMMHMH, pa3- 50-100 T 0,27--Q,67 1 
nMLIHbiH B03paCT 

KpacKa Ka,IJ,MMH, >KBnTbiH T 0,28--o,33 1 

KpacKa Ko6anbT, CHHHIA T o,7--o,8 1 

KpacKa MacnAHaA 17 sw 0,87 5 

KpacKB MacJ'lRHaA, pa3flHLI- 100 T 0,92--Q,96 1 
Hble '-'BeTa 

KpacKa MacnAHaA,cepaA 20 sw 0,96 6 
6necm~ no-
BepXHOCTb 

KpacKB MacnRHaA,cepaA 20 sw 0,97 6 
nnocKaA nosepx-
HOCTb 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

KpacKa MaCilRHafl, 49pHru:t 20 SW 0,92 6 
6neCTflw,aR no-
sepxHOCTb 

KpacKa MaCilRHafl, 49pHru:t 20 SW 0,94 6 
nnocKaR nosepx-
HOCTb 

KpacKa Ha OCHOB9 MaCila, 100 T 0,94 2 
B Cp9,11H9M 16 
'-'B9TOB 

KpacKa nnaCTMK, 6enbiH 20 SW 0,84 6 

KpacKa nnaCTMK, 49pHbiH 20 SW 0,95 6 

KpacKa xpOM, 3eJ19HbiH T 0,65-0,70 1 

naK 3-~..tseTHoe pacnbl- 70 LW 0,92--o,94 9 
neHMe Ha aniOMM-
HMH 

naK 3-~..tseTHoe pacnbl- 70 SW 0,5G-0,53 9 
neHMe Ha aniOMM-
HMH 

naK AAIOMMHMH Ha we- 20 T 0,4 1 
poxoeaTOH no-
sepxHOCTM 

naK 6aKenMT 80 T 0,83 1 

naK 6eJlbiH 4Q-100 T o,a--o,ss 1 

naK 6enbiH 100 T 0,92 2 

naK Ha napKeTHOM no- 70 LW 0,9G-0,93 9 
nyM3,D,y6a 

naK Ha napKeTHOM no- 70 sw 0,90 9 
nyM3,D,y6a 

naK Ha nnocKOH no- 20 sw 0,93 6 
BepXHOCTM 

naK TennoCTOHKMH 100 T 0,92 1 

naK 4epHbiH, 6neCTf1- 20 T 0,87 1 
W,HH, Ha6pbl3raH-
HbiH Ha >Keneao 

naK 49pHbiH, MBTOBbiH 100 T 0,97 2 

naK 4epHbiH, yYCKnbiH 4Q-100 T 0,96--o,98 1 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

na-ryHb niiiCTOBaA, Ka:raHaA 20 T 0,06 1 

na-ryHb mtCTOBaA, oOpaOO- 20 T 0,2 1 
TBHHBR HS)K,IJ,aKOM 

naryHb o6pat5oTaHHaA Ha- 20 T 0,20 2 
>K,IJ,BKOM C 39pHH-
CTOCTbiO 80 

naryHb OKHCI19HHaA 70 sw 0,04-0,09 9 

naryHb OKHCI19HHaA 70 LW 0,03-0,07 9 

naryHb OKHCI19HHaR 100 T 0,61 2 

naryHb OKHCI19HHaA npH 200-600 T 0,59-0,61 1 
600°C 

naryHb OTnOnHpOBBHHaR 100 T 0,03 2 
llO 3epKanbHoro 
6necKa 

naryHb nonHpOBBHHbiM 200 T 0,03 1 

naryHb rycKnaA, MaTHpo- 2Q--350 T 0,22 1 
BBHHaR 

n91l:CM,801la 

ny>KeHOe >Kene30 nHCT 24 T 0,064 4 

MarHHH 22 T 0,07 4 

MarHHH 260 T 0,13 4 

MarHHH 538 T 0,18 4 

MarHHH nomtpOBBHHbiH 20 T 0,07 2 

Macno CMB304Hoe 0,025-MM nneHKa 20 T 0,27 2 

Macno CMB304HOe 0,050-MM nneHKa 20 T 0,46 2 

Macno CMB304HOe 0,125-MM nneHKa 20 T 0,72 2 

Macno CMB304H09 nn9HKa HB Ni-nOil- 20 T 0,05 2 
no>KKe: ronbKO Ni-
nO/lnO>KKa 

Macno CMB304HOe ronCTbtH cnoH 20 T 0,82 2 

M91lb M9XBHH49CKH OT- 22 T 0,015 4 
nOnHpOBBHHBA 

Mellb OKHCI19HHaA 50 T 0,6-0,7 1 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

M9Ab 0KHCI19HHaR, 49p- 27 T 0,78 4 
HaR 

MeAb OKHCI19HHaR AO T 0,88 1 
49pHOro I...IB9T8 

M9Ab nOnlllpOB8HH8A, 27 T 0,03 4 
T9XHIII49CKIII 4111-

CTaR 

MeAb nOnlllpOB8HHbiM 5Q-100 T 0,02 1 

MeAb nOnlllpOB8HHbiM 100 T 0,03 2 

MeAb pacnnaeneHHaA 110Q-1300 T 0,13--0,15 1 

MeAb ClllnbHO 0KHCI19H- 20 T 0,78 2 
HaR 

MeAb T9XHIII49CKIII 4111- 20 T 0,07 1 
CTaA, nonlllpOB8H-

HaA 

MeAb 4HCTaR, TUJ,aTenb- 22 T 0,008 4 
HO omon~~tpoeaH-

HaR noeepXHOCTb 

MeAb wa6poeaHHaA 27 T 0,07 4 

MeAb aneKTponHTH4e- -34 T 0,006 4 
cKaA, non~~tpoeaH-

HaR 

MeAb aneKTponHTH4e- 80 T 0,018 1 
CKaA, Tw,aTenbHO 

omonHpoeaHHaA 

MonH6AeH 60Q-1000 T 0,08-0,13 1 

MonH6AeH 150Q-2200 T 0,19--0,26 1 

MonH6AeH HIIITb 70Q-2500 T 0,1--0,3 1 

Ha>KAaK rpy6bliil 80 T 0,85 1 

Hep)I{8Bel0~ KaT8HbiH 700 T 0,45 1 
CTanb 

Hep)I{8B910~ n111cr, Heo6pa6o- 70 LW 0,28 9 
CTanb TaHHbliil, cnerKa 

noL~BpanaHHbiH 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

Hep>KaB910UUIR mtcr, Heot.>pat.>o- 70 SW 0,30 9 
cranb TBHHbiH, C119rKa 

no~panaHHbiM 

Hep>KaB910UUIR niiiCT, nOmtpOBBH- 70 LW 0,14 9 
cranb HbiH 

Hep>KaB910UUIR mtcr, nomtpoeaH- 70 sw 0,18 9 
CT8nb HbiH 

Hep>KaeeiOUUIR o()paOOTaHHbiH 700 T 0,70 1 
cranb neCKOCTpyliiHOH 

yCTBHOBKOH 

Hep>KaB910UUIR cnnae, 8% Ni, 18% 500 T 0,35 1 
cranb Cr 

Hep>KaeeiOUUIR nm 1 a-a, oK~o~cneH- 60 T 0,85 2 
CT8nb HaR npM 800"C 

Hep>KaeeiOUUIR TMn 18-8, omon~o~- 20 T 0,16 2 
cranb pOBBHHBA HB Kpy-

re 

H~o~Kenb OKHCileHHaA 200 T 0,37 2 

H~o~Kenb OKHCileHHaA 227 T 0,37 4 

HHKenb OKHCileHHaA 1227 T 0,85 4 

HHKenb OKHCileHHaA npH 20o-600 T 0,37--o,48 1 
600°C 

HHKenb non~o~pOBBHHbiM 122 T 0,045 4 

HHKenb npOBO,IJ, 200-1000 T 0, 1--o,2 1 

HHKenb TeXHM4eCKI4 414- 100 T 0,045 1 
ClbiH, nonHpOBaH-

HbiH 

HHKenb TeXHI44eCKI4 414- 200-400 T o,o7--o,o9 1 
ClbiH, nonHpOBaH-

HbiH 

HHKenb 414CTbiH MBTMpO- 122 T 0,041 4 
BBHHbiH 

HHKenb aneKTponHTI44e- 22 T 0,04 4 
CKaA 

HHKenb aneKTponHTI44e- 38 T 0,06 4 
CKaA 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

HHKEmb 3n9KTpOnHTH49- 260 T 0,07 4 
CKaA 

HHKenb aneKTponHTH4e- 538 T 0,10 4 
CKaA 

HHKEmb 3n9KTpOOC8>KA9H- 20 T 0,05 2 
HbiH, nOnHpOBaH-

HbiH 

HHKenb aneKTpooca>KAeH- 20 T 0,11--o,40 1 
HbiH Ha >Kene3o, 

H9nOnHpOB8HHbiH 

HHKEmb 3n9KTpOOC8>KA9H- 22 T 0,11 4 
HbiH Ha >K9n930, 

H9nOnHpOB8HHbiH 

HHKenb 3neKTpOOC8>KA9H- 22 T 0,045 4 
HbiH Ha >Kene3o, 

nOnHpOB8HHbiH 

HHXpOM KaT8HbiH 700 T 0,25 1 

HHXpOM oOpaOOTaHHbiH 700 T 0,70 1 
neCKOCTpyHHOH 

yCTaHOBKOH 

HHXpOM npOBOA, OKHcneH- 5C>-500 T 0,95--o,98 1 
HbiH 

HHXpOM npOBOA, 4HCTbiH 50 T 0,65 1 

HHXpOM npOBOA, 4HCTbiH 500-1000 T 0,71--o,79 1 

OOoH ManOOaMeTHbiH 20 sw 0,90 6 
pHCYHOK, KpaC-

Hble 

OOoH ManOOaMeTHbiH 20 sw 0,85 6 
pHcyHOK,CB9Tn0-

cepble 

0Ae>KAB LlepHaA 20 T 0,98 1 

OKCMA aniOMHHMA aKTHBHpOBaHHbiM, T 0,46 1 
nopowoK 

0KCIIIA aniOMHHIIIR OecnpMMeCHbiH, T 0,16 1 
nopowoK (rnHHO-

39M) 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

0KCMAM9AM KpacHoro I...IB9Ta, T 0,70 1 
nopowoK 

OKCMA HHKeJlR 500-650 T 0,52-0,59 1 

OKCMA HHK911R 1000-1250 T 0,75-0,86 1 

Onoso ny>KeHoe nMCTO- 100 T 0,07 2 
soe>Kene3o 

Onoso 0Tn0nHpOB8HH08 20-50 T 0,04-0,06 1 

neHonnaCT H30nRI...IMR 37 sw 0,60 7 

necoK T 0,60 1 

necoK 20 T 0,90 2 

neC48HHK nonMpOB8HHbiM 19 LLW 0,909 8 

neC48HHK wepOXOB8TbiH 19 LLW 0,935 8 

nnaCTHK nonMBMHHnxno- 70 LW 0,93 9 
PHA, nnaCTHKOBbiM 
non, "JYCKnbiH, 

CTPYKTYPHPOBaH-
HbiM 

nnaCTHK nonHBHHHnxno- 70 sw 0,94 9 
PHA, nnaCTHKOBbiM 
non, "JYCKnbiH, 

CTPYKTYPHPOBaH-
HbiH 

nnaCTHK nonHyperaHOBaR 70 LW 0,55 9 
H30nRI...IHOHH8R 
nmna (cppMronHT) 

nnaCTHK nonHyperaHOBaR 70 sw 0,29 9 
H30nRI...IHOHH8R 
nnHTa (cppMronHT) 

nnaCTHK CTeKnOTeKCTOnHT 70 LW 0,91 9 
(neLI8TH8R nnMT8) 

nnaCTHK CT8KnOT8KCTOnHT 70 sw 0,94 9 
(nel.laTHaR nnHra) 

nnarHHa 17 T 0,016 4 

nnarHHa 22 T 0,03 4 

nnarHHa 100 T 0,05 4 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

nnaniHB 260 T 0,06 4 

nnaniHB 538 T 0,10 4 

nnaniHB 100Q-1500 T 0,14-0,18 1 

nnaniHB 1094 T 0,18 4 

nnaniHB neHTB 90Q-1100 T 0, 12--o, 17 1 

nnaniHB npOBOA 5Q-200 T 0,06--o,07 1 

nnaniHB npOBOA 50Q-1000 T 0, 1o--o, 16 1 

nnantHa npOBOA 1400 T 0,18 1 

nnantHa 4HCTaR, nonHpo- 200--600 T 0,05--o,10 1 
BBHHaFI 

nnHTa H3 npecco- HeofSpa60TBHHaFI 20 sw 0,90 6 
BBHHbiX OnHnOK 

nopOWOK MBrHHA T 0,86 1 

no4sa HBCbllU9HHaFI BO- 20 T 0,95 2 
AOt:1 

no4Ba cyxolit 20 T 0,92 2 

Pe3HH8 MArKBA, cepaR, 20 T 0,95 1 
wepOXOBBTaFI 

Pe3HH8 TBepAaR 20 T 0,95 1 

CBHH9U 6neCTAlUHH 250 T 0,08 1 

CBHH9U H90KHCneHHbiH, 100 T 0,05 4 
nonHpOBBHHbiH 

CBHH9U OKHGn9HHaFI npH 200 T 0,63 1 
200°C 

CBHH9U OKHGn9HHbiH, ce- 20 T 0,28 1 
pbtlit 

CBHH9U 0KHCfl9HHbiM, C9- 22 T 0,28 4 
pblt:1 

CBHHUOBbiH cy- 100 T 0,93 4 
PHK 

CBHHUOBbiH Cy- 100 T 0,93 1 
pHK, nopowoK 

Cepe6po nOnHpOBBHHbiH 100 T 0,03 2 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

Cepet.>po 4HCTaR, nOnHpO- 20o-600 T 0,02--o,03 1 
BBHHaR 

CHer: eM. Bo.a.a 

CrpoHT9nbHbiH 17 sw 0,87 5 
paCTBOp 

CrpoHrenbHbiH cyxolil 36 SW 0,94 7 
paCTBOp 

THn 3M, 35 BHHIIU'lOBaR H3onR- < 80 LW OK. 0,96 13 
'-'HOHHaR n9HTB 

(H9CKOnbKO UB9-

TOB) 

THn 3M, 88 LlepHaR BHHHnO- < 105 LW OK. 0,96 13 
BBR H30nRUHOH-

HaR n9HTB 

THn 3M, 88 LlepHaR BHHHnO- < 105 MW < 0.96 13 
BBR H30nRUHOH-

HaR n9HTB 

THn 3M, Super LlepHaR BHHHnO- < 80 LW OK. 0,96 13 
33+ BBR H30nRUHOH-

HaR n9HTB 

THTBH 0KHcn9HHaR npH 200 T 0,40 1 
540°C 

THTBH OKHcn9HHaR npH 500 T 0,50 1 
540°C 

THTBH 0KHcn9HHaR npH 1000 T 0,60 1 
540°C 

THTBH nonHpOBBHHbiM 200 T 0,15 1 

THTBH nonHpOBBHHbiM 500 T 0,20 1 

THTBH nonHpOBBHHbiM 1000 T 0,36 1 

Yrnepo.o. rpacpHT, nosepx- 20 T 0,98 2 
HOCTb, o()paOOTaH-

HaR HanHnbHHKOM 

Yrnepo.o. rpacpHTOBbiH no- T 0,97 1 
POWOK 

Yrnepo.o. naMnOBaR KOnOTb 2Q--400 T 0,95--o,97 1 
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35 - Ta6nHI..ll:ol K03c/Jc/JHI..lH9HTOB H311}"l9HHR 

1 2 3 4 5 6 

YrnepoA nopowoK Ape sec- T 0,96 1 
Hero yrnA 

YrnepoA ca>Ka OT CBe4H 20 T 0,95 2 

<l>apcpop 6EJJ1bl~, 6neCTA- T 0,70-0,75 1 
~HM 

<l>apcpop noKpbiTbl~ rna3y- 20 T 0,92 1 
pbiO 

XpoM nOnHpOBBHHbl~ 50 T 0,10 1 

XpoM nonHpOBBHHbl~ 500-1000 T 0,28-0,38 1 

L..I,HHK motcr 50 T 0,20 1 

L..I,HHK OKHcneHHBA no- 1000-1200 T 0,50-0,60 1 
BepXHOCTb 

L..I,HHK OKHcneHHBA npH 400 T 0,11 1 
400°C 

L..I,HHK nonHpOBBHHbl~ 200-300 T 0,04-0,05 1 

Llepen~o~u,a noKpbiTbiM rna3y- 17 sw 0,94 5 
pbiO 

llyryH 6onBBHKH 1000 T 0,95 1 

llyryH B BH,Qe OTnHBKH 50 T 0,81 1 

llyryH a pacnnaaneHHOM 1300 T 0,28 1 
BHAe 

LlyryH HeofSpafSoraHHbiM 900-1100 T 0,87--0,95 1 

LlyryH ofSpa60TBHHbiM 800-1000 T 0,60-0,70 1 

LlyryH OKHcneHHBA 38 T 0,63 4 

LlyryH 0KHcn9HHBA 100 T 0,64 2 

LlyryH 0KHcn9HHBA 260 T 0,66 4 

LlyryH 0KHcn9HHBA 538 T 0,76 4 

LlyryH 0KHcn9HHBA npH 200-600 T 0,64-0,78 1 
600°C 

llyryH nOnHpOBBHHbl~ 38 T 0,21 4 

llyryH nOnHpOBBHHbl~ 40 T 0,21 2 

llyryH nOnHpOBBHHbl~ 200 T 0,21 1 
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35 - Ta6nHUbl KOScjJC/JHUH9HTOB H311ytl9HHR 

1 2 3 4 5 6 

WnaK KOma Q-100 T 0,97--o,93 1 

WnaK KOTna 20()-500 T 0,89--o,78 1 

WnaK KOma 60Q-1200 T 0,76--o,?O 1 

WnaK KOTna 140Q-1800 T 0,69--o,67 1 

WTYKaTYPKa 17 SW 0,86 5 

WTYKaTYPKa HaMeT WTYKaTYPIOI 20 T 0,91 2 

wepoxoaaTbiH 

WTYKaTYPKa WTYKaTYPHaR nmt- 20 sw 0,90 6 
Ta, Heo6pa6oTaH-
HaR 

S60HHT T 0,89 1 

SManb 20 T 0,9 1 

SManb naK 20 T 0,85--o,95 1 
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20279811.xml a6 
20281011.xml a3 
20287311.xml a4 
20292411.xml a2 
20295011.xml a4 
20295711.xml a1 
20295811.xml a1 
20295911.xml a1 
20296111.xml a1 
20296211.xml a1 
20296311.xml a1 
20296411.xml a1 
20296511.xml a1 
20296611.xml a1 
20296711.xml a1 
20296611.xml a1 
20296911.xml a1 
20297011.xml a1 
20297211.xml a1 
20297311.xml a1 
20297411.xml a2 
20297511.xml a1 
20297611.xml a1 
20299611.xml a1 
R133.rcpa4 
config.xml a5 
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FUR Systems, Inc:. 
27700 SW Par1cway Avenue 
Wilsonville, OR 97070 
USA 
Telephone: +1-800-727-3547 
website: ~://WWW.ftlr:c:om 
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