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YOAK 69:535.417

PexoMeHOoBaHbI K U3NaHMIO ceKnHeld N 4 HayuHo-TeXHHYeCKOTo COo-
BeTa HUUCO T"ocerpos CCCP.

PekoMeHmamM 10 TNpUMEHEHUIO TroNorpaduUiecKod H
JazepHOM MHTeppEepOMETPHH B CTPOUTENIBHOM (u3UKe [
HUUC®. — M.: Crpoituspar, 1987, — 48 c.

HanoxeHbl peKOMEHOANUH TIO TPUMeHESHUIO HOBBIX NMepCNeKTHBHLIX
MeTONOB ronorpadpuueckodt u mnazepHodt uuHrepdepomMeTpHH B HUCCIIE-
JOBAHUAX IO [HONTOBEUHOCTH OTPAXITAONINX KOHCTPYKIUN, B CTpPOH-
TENILHON Termnmo(du3nKe U CBeToTeXHHKe. ComeprkaT OIMCAHUE METONOB
perucTpauuy nosnae# medbopmanuit B MOOEenAX H TeMeHTaX CTPOHTENb-
HbIX KOHCTPYKIMH cpeacrBaMH ronorpaduueckoil mHTepdepoMeTpHn,
a TaKX€¢ METOOUKHM HUX HUCIIONB30BAHUA U 00padoTKU IKCHEpPUMEHTAND-
HBIX JJaHHBIX TIIPH WUCCIIEAOBAHMAX TEPMOHAMPSKEHHOTO COCTOSHUSA
OrpaXIaroIMX KOHCTPYKIIHH, CTEIIeHH AeCTPYKIIMH CTEHOBBLIX MaTrepHa-
JIOB B XOOde KIIMMATHUYECKUX HUCMBLITAHWUI, OCTAaTOYHBIX Hanps>KeHUH B
CBETOINPO3PpaYHBIX KOHCTPYKIUMAX, KOHBEKTHBHOTIO TewiooOMeHa Ha 1oO-
BEPXHOCTH OTPaAXICHUH U B BO3AYUIHLIX IIPOCITONKAX.

Hist UHXEeHEPHO-TeXHHYeCKUX paboOTHHKOB HAayYHO-HCCIIEMOBATENh-
CKHUX OpraHu3anui.

Tabn. 1, un. 25.
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BBEOEHHKE

Hayuhoe peileHde mpobnemMbl panbHEHIIero pasBUTHA CTPOUTENBHBIX KOH-
CTPYKUMH 30aHMW U COOPYXKEHHUH HONKHO OIMparbcs Ha HajeHbie U uporpec-
CUBHLIE MeTobl SKCNEepUMeHTalIBHBIX HCCedoBalnuil, B nocinemHue rofpl MOy UM
pPa3BHTUC HOBEIM METOM UCCHEHOBaHu#t MaTepHaioB H KOHCTPY KUt — rojorpadu-
yecKasd HMHTep(PepOMeTpHN, OCHOBAHHBIN HAa COBPEMEHHBIX MAOCTHXEHUAX J1a3ep-
HON TeXHUKH U Trojiorpacdun.

B ocHoBy MeTona nonoXeHa ronorpapuueckas perucTpaiys pa3nuyHBIX COC-
TOSIHMU HccrrenyeMbiX 00bheKTOB. OOBEKT 0CBEHIAOT PACIUMPEHHBIM MYYKOM KO-
IepeHTHOTO J1a3€PHOT0 U3JIYUYCHUS U OTPAXKEHHYIO OT HEro CBETOBYIO BOJIHY BMeC-
T€ C OONONHUTEIFHON ONMOPHON CBETOBOM BOJIHOHU, NONYUYECHHOMN OT TOI'O € HCTOU-
HAKA, HO MHHYIOUEH 00BbeKT, PErUCTPUPYIOT Ha (POTOIUIACTHHKY — TOJIoTpaMmy,
OTpaxxeHHasd o0BLeKTOM CBETOBafd BOJIHA ABNAETCA OolMTHYeckol Komueld oOnexTa,
Hecyuled undopmManyio o ero gopmMe, reoMeTpUUECKUX pazMepax d MeCTOIoNo-
KeHuH. Insg HaGmiogeHUs MpoucXoddguMX ¢ o0beKTOM H3MEHEHHit Mpou3BOOSAT
IBYXKPaTHYI PeTUCTPAaLUIO OTpaKeHHOHN OT Hel'o CBETOBOM BOJIHEBI Ha OOHY U TV
Xe TolIorpaMMy: MEPBYID — B UCXOIOHOM COCTOSHHU OOBLeKTa, BTOPYIO — IIOCHE
TpouclIciuIny ¢ 00BCKTOM H3MeHeHHH (GePopMHpoBatHnd, HArPEBAHMH, YBIaX-
HEHUS U T.1.). TaKasg rojxorpamMma INno3BoJNIsieT BOCCTAHOBUTEL OJTHOBpeMeHHO 00e
BOJNHbBI, OTP@KEHHBIC 0T 00BEKTa B ABYX Pa3NUUYHBIX €I'0 COCTOAHUAX, DTH BOJIHEI
BCIICACTBHe MHTepdepeHUHH oOpasyioT Ha MONy4YeHHOM ronorpadudeckomM u3o0-
paKXeHUHU o0beKTa orlpefelieHHYID KapTHHY HHTepdepeHUHOHHBIX nojioc (MHTep-
(peporpammy), oTobpaxkan iy u3MeHeHUe GopMbl, Pa3MepOB H MeCTONOJIOXKe-
Hus oOnekra. [lonydeHHyo nHdopMalyIo MyTeM COOTBeTCTBYIOINEH paciimdpos-
KU uHTepdeporpaMmbl UCIIONB3YIOT VIS IOCTPOEHUS MNonsd nepeMelleHult {(me-
dopmaiuil) Ha noBepxHoCcTH 00BeKTa. B IpyromM BapuaHTe MeToa ronorpapuiec-
KOH uHTep(depoMETPHUM 3aIMCaHHOe Ha rojiorpammMe u3obpaxeHue oObeKTa B €ro
UCXOAHOM COCTOSSHUU MPOCTPAHCTBEHHO COBMELAIOT C CAMHUM pPeaTbHBIM 00beK-
TOM. JTO JaeT BO3MOXHOCTHL Habnmwoparh WHTepdepeHIUIO BOJIHBI, pacCeAHHOHR
o0BeKTOM, C BOJHOH, 3armicaHHOUW Ha ronorpamme. IIpoucxomsimue ¢ 0OBEKTOM
U3MEHCHUS B pedxTbHOM BpPEMeHH OToOpaxawTca B KapTHHE HHTep(epeHUUOH-
HBIX TIOJI0C Ha 0OBEKTE.

HocTtounctBa M™Meroma rojorpaduyeckolt uHTepdepoMeTpuH  3aKITIOYAOTCA
B BBICOKOIl TOYHOCTH U3MepeHUsl nepeMellleHudt (aedopmaiuit) , cocrasiasoueh
1-10—% MM, BO3MOXHOCTH MCCIeNOBAHUNA pPeaTbHBIX MATepHANOB W u3aenuti Oe3
KAKOW-NMU0O0 cretMalIBHOU MOOrOTOBKHU UX MOBEPXHOCTH K INPOBENCHHUIO U3MeEpe-
Huit, DonbluioM oObeMe nonyuyaemolt umHbopManuu (NoJs mepeMellleHUi UK [Je-
dbopMaui) W OTCYTCTBMH KOHTAKTAa C UCCIIEAYeMOU MOBEPXHOCTBIO. 3TOT MeTOp,
BeCbMa IMMPEKTUBEH MPH PELICHAM pasIMUHbIX 33/1a4 CTPOMTEIBbHON HayKu: HC-
CIeDOBAHUU IPOLECCOB pa3pyUICHUS U KOPPO3UM MATePHAIIOB, H3YUYEHHUH OCTATOY-
HBIX nedopmaumii 1 HanpsDkeHUH, JedeKTOCKOMH U3Henuil, n3ydeHuy BuOpanui
KOHCTPYKUMH, pellleHUH 33044 TCOPUY YIPYTOCTA U TEPMOYNIPYTOCTH.

B uccnenoBaHusAX 110 CcTpouTeNnbHOU (u3nKe Hanbojiee IEHHBIM JOCTOUHCT-
BOM Tronorpapuueckoit uHTep@EepOMEeTpUH, OTIMHAIOIIMM €¢ OT OpYyTuX OoNTHYec-
KUX METONOB, ABIsIeTCA QTCYTCTBUE KaKUX-TMOO cHELMaIbHbIX TpeOoBaHUN K TH-
my MaTepuara U KauecTBY NMOBCPXHOCTH MHCClenyeMbIX 00BeKTOB. JT0 BaeT BO3-
MOJXHOCTBE H3Yy4aTh CJIOXHBIC- JECTPYKUMOHHEIE IIPOIECChl, CBA3AHHBIE C BIIATO-
NepeHoCcoM U (PA3OBBIMHU MPEBPAIICHUAMHU BJlalH B CTPOMTENIBHBIX MaTepuanax
U KOHCTPYKHUSX Ha peayibHbIX OOBLEKTAX MM HA MOMAEIIAX, BLITNIOJNHCHHLIX K3 Ha-
TYPHBIX MAaTepuanoB, YTo, B CBOX ouepelb, obecricunBaeT HOCTOBEPHOCTD II0NTY-
YaeMbIX IKCIICPUMEHTANbHBIX JIaHHBIX.



B HUUC® Toccrpos CCCP upopenena Gonpiilag pafora M0 PAIBUTHIO MeTO-
O0B Tonorpapuveckodl M nasepHolt uHTepdepoOMeTpUH B APUITIOXKECHUM K 3aauaM
CTpoHuTeNnbHON u3uKu. B HacToslllee BpeMsi MeTodbl HIMPOKO UCHONBE3YIOTCH B
HAYYHBIX HCCIIEMOBAaHUAX, MPOBOAMMBIX HHCTUTYTOM HNo mpoOieMamM HONToBey-
HOCTH, TeIIOMUINKHY U cBeToTeXHN KA. C X IOMOHIBIO B PALS CI1YYach MONyueHb!
HOBLIE HayuyHbIe pe3yJbTaThl, KOTOpbIe He yHaeTcs JOCTUTHYTh HPYIUMH MeTO-
IaMH.

BHenpeHHe pe3ynbTaTOB 3aKOHYEHMBIX HAYYHO-HCCIEHOBATEILCKUX paboT,
TIPOBENEHHLIX C HCMONB30BaHUEM 3THX MEeTOMO0B, VXe Haro Oonbiloll 3KOHOMM-
YeCKUH 3¢ dexT.

MHoI'Me HayYyHO-UCCIIEZOBATENBECKUE opraHn3anuu NposABnST Ooabiiol
HHTEpEC K HMCHOIB30BAaHUIO Fonorpadpuveckoll ¥ naszepHoil mHTeppepoMeTpHHU B
CBOMX HccnemoBanuAax. Hactosmme Pexomenpauuu 6ynyT crniocodcrsoBaTh pac-
npocTpaHeHuIo HakoIUieHHOTo B HUNC® ompiTa HCONE30BaHUA 3THX COBpPEMeEH-
HbIX METOJOB B HaYYHLIX HCCIICIOBaHUAX.

Pexkomennmauuu paspaborauel HUUCQ® Tocctpos CCCP (O-p TexH. HayK
C.B. AnexcauapoBckuit, kaHd. Texd. HayK A.E. Ill'taunxo).

OT3BIBHI U 3aMeyaHus npockhla HampasnsATh o aapecy: 127238, Mocksa, Jlo-
KOMOTUBHBIA npoes, 21, HUNC® I'occtposs CCCP.



1. POJIOTPACUYECKUE UHTEPOEPEHIIMOHHBIE U3AMEPEHNWA

1.1. B HacTosNIeM pasfierie H3N0XeH NOPAOOK IpoBelecHus ronorpadpuuecKux
uHTepdepeHIIMOHHLIX U3MepeHUl, KoTophle ABIAIOTCA COCTABHOM 4YacThIO MeTO-
MK UCCTICHOBAHUS MAaTePHAJIOB M KOHCTPYKIHMM, U3TIOXEHHBIX B IOCIIedYIOLIMX
pasnenax. llemnio ronorpadbuueckux UHTEpPEpeHHUOHHBIX U3MEpPEHUHN, OIMCaH-
HBIX B HacTOANMX PexkoMeHOauuAX, SABNSETCH ITONyYeHHEe KApPTHHBI pacripejene-
HUA TepeMellieHud MU nedopMauui Ha IMOBEPXHOCTH HccnenyeMoro oOmeKTa,
BHI3BAHHLIX €ro Harpy>XeHHEeM UMM U3MeHeHueM TeMmIlepaTypbl. B 3aBHCHMOCTH
OT 3aJay HCCITeIOBAaHM HCITONB3YIOT OJMH U3 IBYX CHoco00B n3MepeHuit, epBbIl
U3 KOTOPBIX OCHOBaH Ha monyueHMM rororpamm [0.H. JleHucioka ¢ nomoinio
NepeHOCHOT'0 ronorpad@uueCKoro MHTepdepomerpa, BTOpoif — Ha MOAYUYEHHH TO-
MOTPaMM, BHIIEHAIOIMX OTHENbHbIC INPOCKIUWH MepeMellleHUsT o00beKTa, Ha CTa-
uHoHapHo! ronorpaduvyeckoi ycTaHOBKE.

N3MepeHHs ¢ NOMOIIBIO NIEPEHOCHOTO ronorpadnueckoro uuTephepomMerpa
Hpunyun uzmepenuu

1.2. IlepemMeruenusa u aedpopmaumu usMepsT no ronorpamme I0.H. Henu-
CI0OKa, MOJIYUEHHOU METOJOM HBOWHON IKCIO3MIUH C ITOMOIUBIO IEPeHOCHOTOo I'o-
norpaduueckoro uHTepdepomerpa (puc. 1,2), cBA3aHHOTO THOKUM BOJIOKOHHLIM
CBETOBOJOM C MCTOYHMKOM H3NYyYEHUS — JIa3€POM.

HUuTepdepoMeTp COCTOUT U3 CHCTEMBbI OCBelleHMs 00beKTa, BKIIIOUAKLIel B
ceD BBIXOJHOH Topel CBETOBO/IA ¥ OTPMIATENBHYI JIMH3Y, KOTOpPaA XECTKO
CBA34aHa KPOHUWITEHHOM C HeprKaTeneM (QoToIiacTHHKU. UHTepdepoMeTp 3aKpen-
AT Ha 00BeKTe Tak, YToObl HCCHeAyeMblit YUaCTOK €ro MOBEPXHOCTH HaXOMMII-
csi moja (poToInracTUHKoOR. Ha BXoZHO# Topel cBeTOBOIAa ¢ IOMOUILI0 00BeKTUBA
dhOKYyCUPYIOT TIyU J1a3epa M IPOUIBOIAT SKCIOHHpOoBaHHE DOTOIIACTUHKH. 3a-
TeM O0OBEKT HATPYXKAIOT UM M3MEHSIOT BEJIMUMHY HATPY3KH, €CTIH OH yXe ObUl B
HCXOOHOM COCTOSIHMM HAarpy»XeH, ¥ NPOBOAAT NOBTOPHOE KCHOHUpOBaHue. IIpo-
SABJIEHHYIO (QOTOIVIACTUHKY-T'OJIOTPAMMY TOCIEAOBAaTENBHO OCBelaloT IO IIeCTH
Pas3snuyHbIM HAIpaBlIeHUAM 4 GoTOrpadupyoT BOCCTAaHOBJIEHHbIe TolorpaMMoN
n300paxeHusa o6bexTa. Ha ronmyvyeHHbIx Takum o0paszoM doTorpadusx U3MepaIoT
napaMeTpbl MHTeP(EePEeHIUOHHBIX TOJIOC U MO MNOJMYYEHHBIM JaHHBIM PaCCUUTHI-
BAaIOT pacrpepesieEne nepemMerueHu# unu gedopmauuit Ha MoBepXHOCTH obbeKTa.

Iloo20TO8KA U NpOBEOEHUE UBMEDEHULIL

1.3. Tonmorpadudeckue uHTephepeHIMOHHLIE U3MePeHU JOIKHBI MPOBOIMTE-
CS B 3aTéeMHEHHOM IIOMeEIeHUH, He UMEIoLleM HCToYHuKoB BuOpauuit. ITpu npoBe-
JCHUHA M3MEPeHUN B NOMEUICHUHM He [ONYyCKaeTCs HalHuve NOTOKOB BO3OYyXAa OT
BEHTHIIAUHMOHHOTO 000pYNOBAHMSA U IPYTHUX VCTPOUCTB.

s mpoBedeHUd U3MepeHHUN OOIIKHLI NPUMEHATHCS TPUGOpLI, MATepualbl
¥ 00opydoBaHMe, YKa3aHHbie B IIpUIl. 1.

1.4, Ha wmccneqyemyio TnoBepXHOCT: o0bexTa IHAPUKOBOH PYUKON HAHOCHAT
OPTOTOHANBHYIO CETKY KOOPOMHATHBLIX NMUHUY ¢ maromMm 5—10 mm. I'onorpaduuec-
Kuit nHTEphEepOMETp NMPUKPEIIAIOT K 00BeKTY ¢ NMOMOIUBI0O XOMYTA WM CKOOHI
(puc. 1,6) Tak, yToOBl doTomacTuHKa OblIa MapanieNbHa NOBEPXHOCTH o6bheK-
T4 ¥ 3a30p MeXAy HUMH COCTaBIIAN OKOIo 1 MM.

1.5. Bkioyaror nasep ¥ yCTaHaBIMBaOT o6beKTHB (puc. 1) Tak, uToGbl nazep-
HbIH Ny4Y MONall Ha BXOOHOH Topell cCBeToBoia. IIpn 3ToM pacnpeleleEyie MHTEH-
CWUBHOCTH JIa3€PHOTO M3NIYYeHMS Ha O00BeKTe JOTDKHO MMETh SAPKO BBLIPAKECHHYIO
IATHUCTYIO CTPYKTYpPY. PoKyCcUpoBKO# 00beKTUBA NOOHBAIOTCH MOJNIVUCHUA MaK-
CUManbsHOTO pa3Mepa nAaTeH. I0CTHpoOBKOI HanpaBNIeHUA oNTUYeCKON ocu obbeK-
TUBA, OCYILUECTBIACMONA BHHTAMM IOCTHPOBOUYHON TONIOBKM, JOOWBAKIOTCA TIONYYE-

H}éﬂ MaKCUMAIBHONR MHTEHCHBHOCTH OCBEUIAIONIEr0 U3JTIYUCHHA HA TIOBEPXHOCTH
00BEKTA.
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Puc. 1. KoHCTpyKIIM# NMEPEHOCHOTO Tro-
aorpaduueckoro Murepopepomerpa (a)
¥ KpemieHue (PoTOTLUIACTHHKHM K HCCHe-
ayemMomy obpa3ny, BHA cOoxy (6)

l — nazep; 2 — obmexrus "Hnoycrap-
50 3 — rcrupo8oumas 20/108Ka;
4 — Oepxateav ceerogooa; S5 — cucre-
Ma ocgewenun obsrexra;, 6 — 8vIX00-
HOU Topey ceerog8coa; 7 — OTpuUya-
TeAbHAA AUH3Q, & — KPOHWTelH, 9 —
depwareasv goronanacrunku; 10 — dgo-
ronaacturxa; 11 — cxkoba; 12 — uc-
crreoyemolii obpaszey

[TepeMeruermeM OTPHUATENBHOM NMMH3LI BHOJIB OCH JIyua MOoAOUpAOT Takoe ee
NOJIOXKEHUEe, IPH KOTOPOM pa3Mep OCBElLIEHHOTO ydacTKa oO0BeKTa paBeH IJTHHE
oHarosanu GoroIriacTHHKY.

1.6. IOKcrnoHHpoBaHWe TojloTpaMMBl NPOBOOAT B 3aTeMHEHHOM HOMellleHUH
npu ¢nabom 3eJIeHOM CBeETe.

@OTOMNACTUHKY BCTABIIAIOT B [AcpKarelns ronorpadudeckoro uHtepdepomer-
pa aMynbcuel K oOBexTy, €CIIM Marepuas uccaeayeMoro o0beKTa HaxXoOUTCA
B BO3OYUIHO-CYXOM COCTOSHUM U 3MYJIbCHel B 0o0paTHYIO CTOPOHY, €CHH BIAX-
HOCTL MaTepuarna 3aMeTHO BhIlIe paBHOBeCHON. BuDkumaT 5 MUH, 33aTeM OTKpLI-
BAIOT JIA3¢PHBIN JIYY U NPOM3BOAAT IKCNIOHHPOBaAHHE. Bo BpemsI SKCIIOHHPOBaHM S
KenaTebHO IWIaBHO MepeMeElIaTh CPedHIO YacTh CBETOBO/Id, OCTABIIAS HETIOABHK-
HBIMU €r'0 TOPLBL. IJTa ONEpalHs NMPHBOIMT K yCpeTHEHHIO IATHHUCTON CTPYKTYPEI
OCBEIIAOIIETO HU3JNIYUYEHUS B IUIOCKOCTH TOJIOrPaMMEbl, YTO NMOBBIILAET KauecTBO
130 0paKeHU .
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BpemMs 3KCHOHUPOBAHUS NMOAOHPAIOT IIPEABapUTENbHO Ha NPoOHEIX ronorpam-
Max ONBLITHBIM NyTeM N0 MaKCUMAUThHON APKOCTH BOCCTAHOBIIEHHOT'O ToJiorpa-
¢puveckoro nsobpaxenust, s nazepos JII'-38 u JII-79-1 npu pasmepax doTo-
ITaCTUHKY, He npeBblmarommx 10x15 cm, BpeMs 3KCOO3MIUH, B 3aBUCHMOCTH
OT OTPAKAIMX CBOUCTBE 00BeKTa H KaueCTBA GOTOIMYINBECHH, MOXeT Konedars-
ca B npepenax 0,5—5 Mun.

1.7. Hcenenyemsbiit oObexT HarpyXaloT WA MEHSIOT BEJIMUMHY HArpy3KH B
criydae, eClIH OH ObLT yiXe Harpy>XeH nmpu MepBoH 3KCNo3uIMM. BenmuuHy uamMmeHe-
HYS Harpy3KHd BhrIOUpaT U3 yCnoBusi, YroObl COOTBETCTBYIIOIIEe M3MEHEHHUE OTHO-
CHTeTBHON HE(})?IPMBJLHH B mpedenax uccneayemMoyt moBepXHocTH obbeKTa He Ipe-
Bhilano 2:-10~%, BeDKUMOAOT 5 MUH, HPOBOOST BTOPOEe SKCIOHMPOBaAHHE aHANO-
TUYHO epBoMy (CM. I1. 1.6) ¥ BBIHUMAIOT (OTOMIACTHHKY K3 Hep)KaTens.

1.8. ®oromiacTuHKY 00pabaThiBaIOT B IMPOABUTENE CIIEAYIOIIETO COCTABA, I

CYNBMDHT HATPHA . . o v v v v v v v o e v v v s e e vanea.. 200
beHUOOH. . . . . . . v v v v v v e e e e e e e e e 0,5
TMOPOXMHOH, . . . . . . O .
eOKOe Kalu . . . . . e e e e e e e e e e e e A
POHAHMCTRIM aMMOHHM . . . . . . . . . .« v 20
BOoma, MM, B0 . . . e e e e e e e e e e e e e e |

Bpemsa moapneHus — 10 c¢. 3areM QOTOMNMACTHHKY MOpOMLIBAIOT B TEYCHME
1 mud. PukcHpoBaHUA TonorpamMmbl He Tpebyercsi. M3oOpaxeHue moABnsgeTCs
HA ToJoTpaMMe TONBLKO 1IOCIE €€ NIOJIHOTO BRIChIXaHUd. Cylluka FOJKHA NMPOXOo-
IUTHL TOMBKO IpH KOMHATHOM Temueparype. lonyckaerca ycKOpeHHas CcyINkKa
1o, BEHTUIATOPOM, B BO3AYIUHOM NOTOKE KOMHATHOH TeMIEpaTyphl.

1.9, ®otorpadupoBanre BOCCTAaHOBJICHHOIO TonorpaMMoi wu300paeHuA
IPOM3BOJAT B COOTBETCTBMM CO cxeMoit puc. 2. Jlyu masepa ¢ MOMOULIBIO KOJI-
MMAropd, COCIOALIEro M3 ABYX COPOKYCHBIX JIMH3, PACIUIMPAIOT [0 PA3SMEPOB I'0-
JIOTYpaMMbl H OCBELIZIOT ee NMod YIVIOM, COCTaBafgonmMm 25-45% ¢ HOpMAbIo
K ce noBepxHocTd. O0peKTHB (PpoToannapara pacronaraioT OTHOCHTEIIBHO I'0JI0-
I'paMMBbBI B TAKOM XK€ IOJIOXKEeHHH, KaKoe 3a8HUMala OTHOCUTENBHO T'oNoTrpaMMet
OTpuilaTeNbHast TMH3a B rosorpaduieckoM uHTepdepomerpe (cM. puc. 1). I'ono-
rpaMMy 3aKpelUTsTIOT Ha LUTMHIENe NenUTENbHON ronoBKy. OCE BpallieHus LIITHH-
Oenst JOIDKHA OBITH NepleHIMKVYIISAPHA ITIOCKOCTH TOoNo'PaMMEI U COBIANAThH C
ONTHUECKON ochi0 00BeKTHBA doToAaImapaTa.

1.10. YcnoBHO NMpMHMMAIOT: 33 Hayalo KOOPHAMHAT — HMXXHMM NIeBBI y3en
KOOPINUHATHON CeTKH, HaHEeCEeHHO} HA TNMOBEPXHOCTh OOBEKTa, NOJIOXMTENLHOE
HalpaBJIeHHe ocu X — BIPABO BJIOJIb M'OPH30OHTANIGHLIX JIMHUM CETKH, TOJIOXUTENb-
HO€ HallpaBJIeHUE OCUH JV — BBEPX B/10JIH BePTUKATLHEIX THHUH.

[fopopoTOM LINMHAENRA TonorpaMMy yCTAaHABIIMBAKT Tak, YTobnl ock X Oblna
NapaniennbiHa INTIOCKOCTY NaficHHS OCBELIAOIEro JIyya, IpHYeM ITONTIOXMTenbHad
nonyock OX cocraBnsana Obl TyNmo#W yron C HamnpasjlieHMeM pPacIrpocTpaHeHHs OcC-
Beuaouero nyva. Hasogsar doroannapar Ha pe3KoCTh M YCTaHABIMBAIOT Ha 00%-
eKTHBe muadparmy 7’16, @doTorpadpupyroT BOCCTAHOBJICHHOE TojorpaMmmoi
n3obpaxenue. 3aTeM TOCISAOBATEIBLHO NOBOPAYMBAIOT I'ONOFPaMMYy 110 4acoBOH
cTtpenke cTymeHsamMu Ha 459, 459, 90°, 45° u 45C mpoussona doTorpadupona-
HUe Ha KOKION nosuimu. OTCHATEIM KagpaM IPUCBAMBAIOT MOPSAKOBRIE HOMepa
oT 1 mo 6.

1.11. CuutsiBaHde nHdbopManuy ¢ HHTepdeporpaMM MIPOUIBONAT MO X POTO-
rpadpuaM, orTreyaTaHHsIM B Maclutabe, ynobHom mjig HabmwopeHust nHTepdepcH-
HMOHHBIX ITONOC., CYMTBIBAHHUE MOXHO MPOBOIUTE TAKXe IO NMPOEUUPOBAHHBLIM C
HeraTHBoB M300paxenusaMm. Ina atoit uenud yooOHO UCNONB30BaTh ammapar s
UTEHU S MUKPOPUIIEMOB.

CupyThIBaHHe HHpopMauMH ¢ HHTepdepOTpaMMbl CBOOUTCH K ONpedelIeHHIO
Pa3sHOCTH TMNOPSANKOBBIX HOMepoB HHTep(PEepCHUMOHHLIX NONOC, NUPOXOAsIMX
yepe3 KOHIBI 0a30BOTI0 OTpe3Ka, OPHEHTHPOBAHHOTO Ha MOBEPXHOCTH 00BEKTa
olipeJeICHHbIM 00pa3oM. IJTa Pa3sHOCTHL paBHA UHCIY MHTep(depeHINOHHBIX T0I0C,
YKIaIpIBAIOIIMXCS Ha BhIOpaHHOM oTpe3Ke. 1JIsA onpeneneHus 3HaKa yKa3aHHOMH
PasHOCTH MNpPEABapPUTENBHO BBISABISIIOT HAlpaBJIeHUE BO3PACTAHUA ITOPSAIKOBBIX

HOMEPOB UHTEePQEPEHUUOHHBIX TOJOC U MNONOXEHUE TOYEeK WM JIMHUM SKCTpe-
MAaJIBHBIX MOPSIAKOBLIX HOMEPOB I0JIOC.



b
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Puc. 2. ®ororpadupoBaHMe BOCCTAHOBASHHOIO FOIOr paMMOil N30 OparKeHHs

I — nazep; 2,3 — aunsvy; 4 — 2onozpamma; 5 — deaurensran 20n08ka; 6 — o-
TOannapar

1.12, JIng xaxooers yana XCopayHaTHOR CCTRKHE 05bekTa 6a308biMu 0TPE3KUMH
ABJISIIOTCS TPH OTpe3Ka, CepedHHA KOTOPBIX CoBIIadaeT C HAaHHBIM y3JI0M, a Ha-
rpaBliedde C HampaBjeHHAMH ocelt X, YV u OuccekTpucofl yrna Mexnay IOJIOXKH-
TENBHBIMH TonyocamMu OX u OY. Ha puc. 3 noxasaHo pacnonoXXeHue 0a3oBBIX
OTPe3K0oB B AuedikaXx KoopamHaTHOH ceTku obOwekra. HnuHa oTpe3dkoB AB u CD
paBHA YABOGHHOMY 1Iary ceTki, a otpe3xa EF — ynBoeHHoO! guaroHanu siuel KU
CeTKM.

1.13., OnpenensioT nonoXXeHue 5KCTPEMYMOB MOPANKOBBLIX HOMepoB MHTep-
(bepeHIIMOHHEIX TOJIOC HA BCeX UIECTH MHTepgeporpamMmmax. IKCTpeMyMEI BBLIAB-
AKIOT N0 XapaxKTepHoMy BuUAy UHTepdepeHIMOHHBIX Tonoc. XapakTep HHTep-
tbeperiIMOHHOA KApTUHL!I I NBYyX Hanbomnee pacnpocTpaHeHHBIX BHIOB 3KCTpe-
MYMOB THMA rop6a (Mmu BnaguHbL) M cejia 1oKa3aH Ha puc. 4.

Ha wunrepdeporpamme I yCIOBHO IPHUHHUMAIOT HANIpaBIeHHE BO3PacTaHUsA
(yObIBaHus) MOPSAIKOBBLIX HOMEPOB HMHTepdepeHUMOHHBIX IoJioc. Ha oCTanmbHBIX
HHTepdeporpaMmMax HalpapJieHHE Bo3pacTauus (yObiBaHHS) HNOPAOKOBBIX HOMeE-
POB MHTEP(EPEHUMOHHBIX TI0JIOC OIPEeNSIOT IyTeM HaOMIoeHns IIaBHOI'O nepe-
Xoda ofgHo#t uHTepdepeHUMOHHO! KAPTHHRI B APYIYIO NMPHU BPAILCHMH FOJNIOrpam-
Mbl Ha UITMHENE JeTUTENBHOU ronosku (cM. puc. 2). Habnwomeuus ronorpaMmal
IpU 3TOM CledyeT NPOM3BOAUTEL Yepe3d BUAOMCKaATenb ¢oToannapara, nubo, yb-
paB doToanmapar, HEBOOPY>XEHHBIM I'ma3zoM. EcIM Npu repexode oOHoH UHTepde-
PEHIMOHHONM KapTUHLI B Jpyryl® HHTep(depeHUMNOHHbLIE TONOChl Pa3speskaloTcs,
B KaKol-TO MOMEHT NMpOCTPaHCTBERHAs UYACcTOTA UX MEPEXOJUT Yepe3 HOJb, a 3a-
TeEM OHHM CHOBA HAUMHAKT CTYLIATBCA, TO 3TO o3Ha4yaeT, YTO HaNpaBJiieHHE BO3pac-
TaHUHA (yObIBaHUS) HNOPAOKOBBIX HOMEPOB HHTep(epeHIHOHHBIX IIOJIOC CMEHH-
10Ch Ha oOparHoe. Ecn¥ OIMCaHHOIroC M3MeHeHHs KapTUHBI He NPOMCXOIUT, Ha-
MpasJieHue Bo3pacTaHuA (yObIBaHMA) HOMEPOB COXpPaHACTCA.

1.14. Insa xaxnoro ysna KOOPOAHHATHONH CETKH, B KOTOPOM IPENCTOMT OIpe-
JenUTEL AedopMalKIo, ONpeleNaioT Pa3zHOCTh NOPAIAKOBBIX HOMEPOB HHTepdhepeH-
HUOHHBIX I10JI0C, NMPOXOOAUMX Uepe3 KOHIBI 6a30BbIX 0Tpe3KoB. C 3TOH Iienblio
o uHTepdeporpammam I ¥ 4 NOACUNTHIBAIOT YHCIIA UHTepDEPEHIIMOHHBIX ITONIOC,
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Puc. 3. Pacnonoxenune 6a30BbIX OTPE3KOB y

AB, CD u EF g sueiixe xoopounarnoii cer-
KU

0) 4

Puc. 4. XapaxrepHbie BU/Ibl HHTEPEPEHUHOHHON KAPTHHBI B OONACTH IKCTPuMY-
Ma NMOPAAKOBLIX HOMEpPOB HHTEPMEPEHIMOHHBIX NHOJOC (2) M COOTBETCTBYIONIEE
rpauyeckoe oroOpaxeHue pacnpeneleHUs MOPS/AIKOBBIX HOMEPOB UHTEp(EpeH-
IHIHOHHBIX nonoc (6)

T.€. KOJIMYECTBO IIEPUOZIOB HU3MEHEHHUA APKOCTH, YVKIIaABRIBamOIMXcd Ha 06a3zoBoM
oTpe3Ke AB (cM. puc. 3), no udtepdeporpammam 2 n J — Ha oTpeske CD u no
HHTepPeporpaMMaM JF u 6 — Ha oTpeske EF. Unucno nepuodoB H3MeHEHUA sp-
KOCTH TIOOCUYMTHIBAIOT ¢ ToyHocThio (0,1 nmepuona. Kaxagomy M3 HaWIeHHBIX YHCE]l
MPUCBAaUBAIOT 3HAK ~+”°, eClId HanpaBjieHUe BO3PacTaHUs MOPSIKOBBIX HOMEPOB
UHTep(EepeHUMOHHBIX TI0JIOC B Tperenax 0as’oBoro oTpe3Ka COBNAOdAET € JIOJIO-

KUTEITEHBIM HAIlPaBJICHHEM COOTBETCTBYIONEH KOOPIOMHATHOH OCH, ¥ 3HaK -
B 06paTHoM ciiyuae (g 6azoBoro oTpesxa £ F MOonoXUTENbHEIM CUMTAIOT HaNpas-

jleHWe GUCCEKTPUCHI YITa MeXAy NOJOXUTeNbHbIMHU notyocsamMu OX u OY) .
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O6paborra pe3yavTaros usmepeHiiil

1.15. Jng yHTepeCyIOWMX UCCNedOBAaTeIA YINOB BRLIMKCNAIOT CPpSHHUE Ha HJIR-
He 0a30BbIX OTPE3KOB BEIHYHMHBI OTHOCHTEIIBHBIX JedopmManuil no PopMyiaaMm.

€, = W, ~-N A/ Qasin8); (1)
€, = Ny —N) N 2asin ) ; (2)
€s= Ny —NH A (2+/2asin ), (3)

rae €,, » €5 — COOTBETCTBCHHO AehOPMAUMU 110 HANPABACHUSIM OCCH X, Yn
OHCCEKTPHUCHI yITia MEeXIy 3TUMH OCAMH, Vi — pa3sHOCTh IOPAAKOBLIX HOMEPOB

HHTepepeHIIMOHHBIX TI0JIOC, MNpPOXOOsAUMX Yepe3d KOHIUBI 0a30oBor'o oTpe3Ka,
onpepgenenHas no uurepdeporpamme kK (K =1, 2,..., 6), a — miar KoopaMHaTHOH
CeTKH Ha 00beKTe, § — yron ocsellledus rojiorpaMmsel ipu ee GoTorpadypoBaHUK
(cM. puc. 2), A — QnMHA BOJIHBI M3TYYSHUS J1a3epa.

BoiypcnieHuss HAUMHAIOT ¢ y371a, B KOTOPOM U3 YCIOBUU INPOBEACHUHA IKC-
IIepUMEHTa U3BecTeH 3HaK XoTs Obl ogHOW cocTaBnsiiowed aedopmauuu. LEcnu
3HAK BBLIUMCIIEHHON COCTaBNAKUICH nr&}:\tj)opmaunﬁ OTIIHYEH OT UCTUHHOTO, ClledyeT
IIOMEHSATE 3HaKU Ha o6patHele y Bcex Vy (K =1, 2,...,6) nns Bcex y3noB U 1po-

BOJUTE AanbHellIHe BLIYMCIIEHUS C U3MEHCHHBIMY 3HAKaAMU,
OTHOCHTENBHYIO HedopMallHio COBUTA Yxy BBIYHCIIAIOT Tlo hopmyrie

yxy=266—ex—ey. (4)

1.16. Burumcnsiior If1aBHbIC OTHOCHUTENIbHBIE [ICQOPMALMH €1 4 €9 H yIojl Ha-
KJIOHA T} MEPBOM IVIABHOM IUIOWANIKA K OCH X 10 POPMYyJTiam:

_ 2,2 7.
Txy
- _ (6
N = arctg e - &) )

1.17. OTHocuTeNbHBIE HOI'PCIUHOCTH SEx’ SEy 5 566 onpegeneHus gedopMa-
HxH €5, €,, 1 €45 paBHDI

Y
5@:=0,2/|N1—-N4I; (7)
56y=0,2/|N3—-N613 (8)
566=0,2/|N2—N5|. (9)

H3mepenus Ha rogorpaduieckKon yCTAaHOBKE
ITpunyun uzmepenulil

1.18. B ocHoBY HU3MepeHud nepeMellleHUH 1 Jedopmaluil 00bCKTOB IOJIOXEH
METOJ] rosiorpaduiyecKod UHTepdepoMeTPUHA, 3AKITIOYAIOWMHACA B NOJIYUYCHHUU U
MHTCpIpeTaUMH HHTCPPECPSHUMOHHBIX KapTUH, o00pa30BaHHbIX pacCeaHHbIMHU
00LEKTOM CBETOBBIMHM BOJHAMH, O0H& M3 KOTOpBLIX 3arucaHa @ BOCCTAHOBJICHA
rOJIOrpaMMoi (MeTo[ peajIbHOI'O BpeMeHU) .
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AN

Puc. 5. MpHHUMNHAABHAA ONTHYECKAA CXe€MAa 33aNMMCH H BOCCTAHOBJIEHUSI T'OJIO-
I'PAMM

I — uccnedyemoiii 06vexr; 2,3 — oceewarwwue nyuxu;, 4,7 — obsvexrugny; S5 —
ONOPHBIE NYYOK, 6 — 20sa02pamma; 8 — IKPAH ¢ OTEEPCTUECM

[TpunuIanEHag onTHUecKad CXemMa 3

F Y ik a s n i a A el LY LT A

TITTM™1x Tx T yitn Y
r L %

) ™ TYF LY T MR
ala

Ty ‘e TH ™ T An
I Ik uuuu;m:oulhIxflﬂ. J-UJ].ULIJHUI’II\"].

puBefieHa Ha puc. 5. Mccnenyemblt o0beKT 0CBeNalOT ABYMSA KOJJIMMHPOBaH-
HBIMH TYUKAaMH, COCTABIIAKIUIMMY PABHLIE YITIBI C HOPMAJBIO K IUIOCKOCTH 00beK-
T4, ¥ C NOMOIUBI0 00beKTUBA 4 CTPOAT ero H30OpAXKEHME B INIOCKOCTH roJiorpam-
MBIL. 3a roJjiorpaMMoH yCTaHOBJeH 00BbeKTUB 7, POKYCUPYIOUMH OMOPHBIN NYYOK
B LICHTP HeOOJIBIIOTO OTBEPCTUSA B HENPO3PAYHOM 3KpaHe. 3aNMMCAHHYIO U NPOSB-
NEHHYIO TOJIOrpaMMy BO3BPAUIAIOT HA MECTO 3KCHOHMPOBAHUN M BOCCTaHABIIM-
BAOT OOLEKTHBIM IYUYKOM (OMOPHBLIA NMYyYOK MPHU ITOM MepeKpuiBaoT) . [lpu atnx
YCIIOBUAX ToJioTpaMMa BOCCTAaHABIIMBACT ONOPHLIA NYYOK, KOTOPBIA HNPOMOLY-
JUPOBAH pacnpcraciicHueM UHTEHCHBHOCTH B H300paxeHHH oObeKTa, NIPOCKTUpYe-
MOI'0 B IUIOCKOCTL TrojiorpamMmbl. B pesynbrate Habniogaresnb, HAXOOALIMNCS
34 OTBEpPCTHUEM, YBUOUT B IUIOCKOCTH TOJIOTPAMMBI U300pa)keHUue UCCNeyeMoTo
00BCKTA, QUMILIEHHOEe OT CHekiI-IuyMa. [Ipu cMenneHuy uccneayeMoro o0nekra B
HallpaBleHUU OCHU X, NEePNEHOUKYNSIPHOH OucceKkTpHuce yIia, oOpa30BaHHOIO MYyY-
KaMU M mapanaienbHOH IUIOCKOCTH UX fafleHHA, MeXay IBYMA oOBeKTHBIMH Iyu-
KaMH, BOCCTAHaBIUBAWIUMMHU TojlorpaMmy, OyaeT BO3HUKATh Pa3HOCTh X074,
4yTOo npuBeneT K oOpa3oBaHUI0 HHTepdepeHIIMOHHON KapTUHBI Ha BOCCTAHOBIIEH-
HOM u300pakeHuH, HabnwaaeMoM depe3 OTBEPCTHE B SKpaHe. BenwunHa cMmellle-
HY S, BBHI3BIBAKOUIETO U3MEHEHHUEe NOopsiiKa UHTep{epeHIHOHHbLIX TTOJI0C HA eduHH-
uy, paBHa A/ [2(sin 6/2)], rme A — mwiMHa BOMHLI OCBEIAKOIIETO W3AyUeHU,

— YTON MeXY OCBEUAIUMMU nyukaMu. CMelleHe 00beKTa B JIIOOOM HANPaR-
JIEHUU, TIepOCHAUKYISAPHOM OCU X, He MpUBedcT K oOpa3oBaHHIO UHTCpdCpeH-
HHOHHBIX nornoc. Tawxum oOpasom, uHTepdeporpamma OymeT MPCACTABAATL CO-
OO¥ M30NMUHUUA paBHBIX IpoeKLMY cMeneHU Ha ochk X, UTOOBI NMOJYUUTE U30JIU-
HUM MPOoeKLUUA CMelleHUd Ha OCh V, NeplneHOUMKYIISIPHYIO IUIOCKOCTU PHC. J,
HeOOXOIUMO MMETH napy OCBCLIAIMX NYYKOB, IUIOCKOCTE MNaOEHUS KOTO-
pPbIX mnapaiienbHa ocu ¥, a yrilbl, COCTaBisieMble 3TUMU NyYKaMyd C HOPMAITBLIO
K IUIOCKOCTH 00beKTa, pasHbl. s yHpolleHHs ONITHUECKON CXeMEI B HacTOSLUeiH
METOAUKE MOJIYUaOT MPOCKUUA NepeMcllicHUs Ha ocbhb Y B NOBTOPHOM 3KCIIEpU-

MEHTC, TIOBEPHYB 061ekT Ha 90° Tak, uTo6bl oCh Y 3aHANA OpeXXHee NOJIOXeHUe
ocu X-.

1 Fcnu HeoOxonumo paHHbie OT of0edX MNpOocKUMNA MCpeMeElleHUs IONYUHTH
B OOHOM JKCIEpUMEHTe, CIeAYET BOCIONMb30BaTbCAd YKa3aHUAMU METOIMKHU Bbi-
MOJiHeHUs1 rojiorpaduuecKUX HHTeP(EpCHIMOHHBIX HM3MEpeHUH C YyCTPAaHCHHUCM
cnexs-uyma. P11 60-408-83 (M.: Usg-so craumapros, 1984).

2 11




Ui perucTpauMu NpoexUHil CMEILeHUH na HOpManb K NOBEPXHOCTH 00beKTa
(ochk Z) rojyiorpaMmy, Tak >Ke KakK U B OIHMCAHHOM BBILIE ClTy4Yae, BOCCTaHAaBJIMBa-
0T 00OBEKTHBIM IIYUKOM, OJIHAKO 00BLEeKT OCBEeUIalT IIPpU 3TOM BCEl'0 OJHUM H3
MCIOJNIB30BAHHBIX TIPH 3alHCH OCBEUAIOHIMX NyYKOB, a OMOPHLIA NyYOK HE Iiepe-
KpbIBaKT, a ocnabngiorT HeATpaJibHBIM (HNBTPOM B lIeAIX BBIpaBHUBAHUA €TO
HHTEHCUBHOCTY ¢ WHTEHCUBHOCTEI0 BOCCTAHOBJIEHHOT'O OHOpHOro ny4yka. Habmio-
raeMas yepes OTBepCTHe B 3KpaHe HHTepdeporpamma oTobpaxaer Bce TpH IIPOCK-
uuu nepemeuleHuda. C ydyeToM ONpedeeHHBIX paHee MepemMellleHHi BIOJIb OCCH
X u Jg Nno 3ToW HHTepdeporpaMMe pacCUMTHLIBAIOT NPOEKLHUIO NEepeMeIIeHUN
Ha OChb £.

llodeorogka u nposedenue usMepeHuu

1lél9.r TpeboBaHusad K MNOMElICHUIO A POBENScHHA U3MEPCHUN YKa3aHbl B
n. 1.3.

JIng fnponedeHrs U3MepeHMM DODKHBI IPUMEHATLCH TIpUOOpPLI, MaTepHUankl
¥ 000pymoOBanKe, NepeuncieHHbIe B MPUII. 2.

1.20. TIponecc u3MepeHui BKIIIOUaeT B cebs crnenylonme onepalud: cbopka
¥ IOCTUPOBKA ONTHYECKON CcXeMbi rojiorpadguueckoro unrepdepomerpa; rnony-
yeHue rojorpammsel; oTorpachupoBaHue BOCCTAHOBIEHHOTO TIOJIOTpaMMOH
usobpaxenuss (MmojydyeHue HHTepdeporpaMMebl); CuMThbIBaHUe HHGOpMaAlHHU C
uHTepdeporpaMm.

1.21. OnTudeckad cxema rojnorpaduueckoro UHTep@epoMeTpa IpeAcTaBlIeHa
Ha puc. 6. Ee cobupaloT Ha rojorpaduyeckoit ycraHosxke YUI'-2M unu YUI'-22
U3 11eMEHTOR, BXOOAUIUX B KOMIUIEKT YCTAHOB KH,

[Mopanox cBopku cnepyrommil. OnrHnueckue 3neMenTol [—9 u 11—-16 3akper-
JIAI0T B IOCTUPOBOYHbIE T'OJIOBKH. JKpPaH IIpedBapUTENIBHO 3aKpeIUIfIOT Ha I0Ca-
nounoM pe3nde GoTooOBEKTHBA, a TaKXe B TONOBKE BMecCTe C OOBEKTHBOM.
JIUH3Bl BCTABNAIOT B onpasbl. IOCTUPOBOUHBIC T'OJIOBKY U OHPAaBBI BCTaBJISIOT B
peHTepsl H pasMelllalT Ha NOBEPXHOCTH BUOPOYCTOHUMBOTO CTOJIA B COOTBETCTBHH
co cxeMolf puc. 6. I'onoBKy ¢ MUH30H I6 yCTaHABIMBAIOT TaK, YTOOB! IOCTHPOBOY-
"vkle BUHTEI ORIMu ofpameur) x zepxany 72, Peliteps! KpenfaT K OBEPXHOCTH
CTOJIa ¢ TOMOILUBLIO HANpaBIAIHUX peeK. Jnsg kpemneHHd (HOTOINIACTUHKH YC-
TaHaBMUBAIOT II-00pa3Hyro pamky npubopa pyyHoTo IIpOSABJICHHA. B OepixaTenn
PaMKH BCTaBJIAKT MaToBOE CTEKIIO.

Ha noBepXHOCTH UCCNeNyeMO MOIead HAHOCAT OPTOT'OHABHYIO CEeTKY KOOop-
OUHATHBIX JIMHUK C 1arom 2-—-5 MMm. Moaenbk ycTaHaBNUMBaKwT Ha BUOpoycTodun-
BOM CTOJIE B COOTBETCTBHH CO cXeMoit puc. 6.

1.22. Brxorovalor jazep, HampaBJIAIOT er'o JIy4 Ha 3epKano / U OpUEHTHPYIOT OIl-
THYECKHE SJIEeMEHTHI CXeMbl TaK, YTOoObl obecneudTs X0oI nydYed B COOTBETCTBHHU C
puc. 6. IlpoBepsioT paBeHCTBO OJIMHBLI NYTH OINOPHOTO IYyYKa OT CTEKIISHHOTO
KJIMHA dYepe3 3epKana &, 5, /4 1o MaToBOro CTeKsa JUIMHAM IBYX OOBEKTHBIX NMyY-
KOB OT KJIMHa O MAaTOBOTrO CTeKJia uepe3 3MeMeHThl 3, 4, 12, 16, 18, 19, 15 u
WleMeHTsl 3, 4, 6, 9, 13, 17, 19, 15. Tlpy HeoBX0OUMOCTU BBLIPABHUBAIOT HJIMHL]
IIyTeH, repemMelltast sneMeHTsl 3, &, 9, 12,

[lonbuparoT nonoxenue NuH3 13, 16—18 TaxuM oO0Opa3zoM, 4YTOOBLI NYUYKH,
BhiXoagmme yu3 nuH3 17 u 18, bpuin Konmumuposadbel. ToOHBAIOTCA B3aUMHOTO
IICPEKPLITUA [IBYX OCBEHIAOIUMX HYUYKOB B IDIOCKOCTH MOLOENIU IOCTUHPOBKOH
sepkan 9u 12,

HaxmanpiBalor Ha MCCHeNyeMyld TMOBEPXHOCTb MOJENM IUIOCKOE 3epKATI0 M
OPHEHTHPYIOT MOOENb TaKMM 00pa3oM, 4ToObl ’3alflyMKU’ OT 3epKana IOoNanu
B LiEHTpHBI JIMH3 15 u 16.

IHondupawT Takoe MnojioXenue O0BEKTUBA U AepPXKaTelid ¢ MATOBBLIM CTEKIIOM,
YyToOBl MONIyuuTh Ha CTekJie pe3koe u3obpaxeHue Mopenu. Pasmep u3o0pakeHUs
JoibkeH ObITh He Oojiee 25 MM, B NPOTHBHOM Ciiyyac H3MEHAKT Maclurab u3ob-
pPAMECHUA.

fTocrenoBaTenbHo MepeKpbiBasi OJMH U3 OCBELNAIOUMX IIYYKOB, KOHTPOIUPY-
10T BU3YAIBHO MO H300paxeHunio o0bekTa Ha MaTOBOM CTeKJI€ paBeHCTBO UHTEH-
CUBHOCTEH OOBEKTHBIX NYYKOB, IIPU HEOOXOOMMOCTH BbIPABHUBAIOT WHTECHCUB-
HOCTH 00BEKTHBIX NYYKOB ¢ MOMOIIBIO HERTPANBHBIX DUTHTPOB.

OTKpPBIBAIOT ONOPHBIA [YYOK U IOCTHPOBKOHN cdepuueckoro sepkana Aobu-
BAIOTCH HAJTOXXCHUA OIIOPHOTO IIyuKa Ha u3olOpaxkeHue 00BeKTa Ha MATOBOM CTEK-
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Puc, 6. Ontudeckas cxema ronorpaduueckoro uurendepomMerna
1, 3,5 6, 8 9, 12 - naockue 3epkana; 2 -- CTeKAAHHbLL KauM; 4 — noay-
npospaunoe 3epkano, 7 — 3Kkpan ¢ orgepcruem; 10 — ¢oronnacrunxa;, 11 —
goroobvextugs 'Hnurep-9”’ wuau "Hnurep-3’; 13, 16 — kKoporkodoxKycHbie
aunzst; 14 — cepuneckoe zepxano;, 15 — goroobsexrue "Hudycrap-23’;
17— 18 — onunnodoxycnuvie aunzvt; 19 — uccnedoyeman moodens

ne, Mpu 3ToM HeoOXxoanMo HAoOuThECA, YToObl 0CH oNopHOro Mydyka Oblyia mapan-
NIeJIbHA MOBEPXHOCTH BHOpoyCcTOMUMBOTO cTONa. MIHTEHCHBHOCTh ONOPHOTO NMyvuKa
FOJTDKHA TIPEBOCXOIHUTE CYMMAPHYI) HHTEHCHBHOCTh OOBEKTHBIX NMyUYKoB npundnu-
JUTENBHO B 1,5 pasa, 4yro odecrneunBaOT ¢ NOMOILID HelTpanbHLIX (PUIILTPOB,
BBOLUMBIX B ONOPHBINA NMYYOK MeXIY CTCKIIAHHBIM KITHHOM H 3epKaioMm &.

YOupaoT MaTtoBoe CTEKIIO U IOCTUPOBKOH U (poKycHpoBaHUEeM oObeKTHBa OO~
OuBamTCcH, UTOOBI OMOPHBIN [IYUOK TPOIUETT Yepe3 OoTBepcTUe B IKpaue De3 3are-
HEHH .

1.23. Tlepen sKCrnoHMpoOBaHMeM IHepeXphIBAIOT nydy masepa Ao 3epkana I
3AKPEIUILIOT B Jepxatene doTormracTuHKyY. Wccnenyemast MoIens JoJKHA HAXo-
IIMTHCA B NEPBOHAUATILHOM (MCXOAHOM) cocTostHuy. OTKpBIBAIOT J1y4 ja3epa Ha
BpeMsa JKCHO3UIIMH, cocTaBnAwiee ob6biuHo 30—300 ¢ B 3aBHCUMOCTH OT pa3Me-
poB Moaend. ONTUMANBHYI0 BEIMUMHY 3KCIIO3HLUM NOAOUPalOT OMbITHBIM IIyTeM
10 MaKCHUMAaNbHON IPKOCTH BOCCTAHOBJIEHHOTO H300paXKeHHU.

JKCNOHVPOBaHUe M NpOABieHHe TOJIOrPaMMBbl NPOBOAAT Npu cnaboMm 3ene-
HOM CBeTe,

1.24. Tlpoussomar ¢oroobpaGoTky rojiorpaMmbl B BepPTHKANBHBIX Oaykax,
HaABWTaeMbIX CHM3y Ha Tonorpammy. [lpu BhINoNHEeHMH 3TOHN omnepauuu Heod-
XOOUMO u3berarh conpuKocHOBeHHsA GOTOIACTHHKK ¢ 0aukaMH Bo H3lexaHue
ec CMelllcHMA B Aepxarene. Pexxum doroobpaborku monxkeH OBITH ClemyOUMM,
MUH

nposisiicHMe B mposButene YI1-2. . . . ..o oo oL o000 L 5
OPOMBIBKA. . . . v v v v v o o e e e v e e e e e e e e e 0,5
DUKCHPOBAHME . . . o« v v v vt v it e e a e e et e e e e e e e e e S
IMPOMBIBKA. . . . . v v e v v e e e e e m e b s et et e e e e e 3
orOenuBanue B 10% pacTBope xnopHoi Mem . . . . . . . . . . . .. S
MIPOMBIBEKRA. . o o . v v v v v ettt e et e n e s e e e S

CviKa JOMKHA HPOBOIATRECA MpH Temriepatype He shire 40°C.
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1.25. llepekprIBalOT ONOPHEBIA TYYOK HENpPO3pPaUHEIM 3KpaHOM. KOHTpOU-
PYIOT HaluMyMe BOCCTaHOBJIEHHOro H300paXeHus oO0bekTa, Habiiopasi ero yepes
OTBEPCTHE B 3KpaHe.

Vi3MeHAIT HeoOXoRMMBIM oOpa3soM COCTOSHKE HCCIeRy eMolt MOoRenu (Harpe-
BAOT, HArpyXawT ¥ T.1.) ¥ HAGNIOHAT Yepe3 OTBEPCTHS B IKpaHe MHTEepPpepel-
LHOHHYIO KapTHHY, OTOOPaXaoILyH T'OPU3OHTATILHYIO IPOEKIMIO CMELeHUH B
MNOCKOCTH MOBEPXHOCTH Mopenu. I monyueHus uHETepdeporpammesl, orobpa-
Waroilel cMelicHHA M3 IWIOCKOCTH TMOBEPXHOCTH MOIENH, NEepeKpbIBAKT iIYUYOK,
BHIXOMSILMNA M3 JMH3LL /6, OTKPLIBAIOT OMOPHBHE NYUOK, MeXOY 3epKAIaMy J H
& ycrawaguBaoT IHocKonapannenbisii HelrpanbHsld HUbTp, BhIPaBHUB A LUMHA
WHTCHCUBHOCTH BOCCTAHOBIIEHHOTO U ONOpHOTO nyukoB. HHTepgeporpammy
HaGmoOaT Uepe3 OTBEPCTHE B IKpaHe.

ECAn TOPU3OHTANLHBIE CMEIeHMS MOMENM COM3IMEPMMBI ¢ BenuumHok Al/d,
rfe A — [UIMHa BOJTHBI W3JIyUeHHs nasepa, d — fgelcTByoUpi fMaMerp o ObeKTHBA,
[ — paccTofAHMe OT 00beKTUBA OO MOJEIH, TO APKOCTh BOCCTAHOBIIEHHOTO U300~
PaXKEeHUS TaflaeT.

Jiis BOCCTAHOBIICHHA IEPBOHAYANILHON SAPKOCTH BOCCTAHOBIIEHHOIo u3o0pa-
XeHusl HeoOxomumo, HAbmwpas ero yepes orBepCTHE B 3KpaHe, MPOH3BECTH JO-
NONHUATENBHYIO IOCTUPOBKY 00beKTHBA INTaBHBIM BpallleHUEM BUHTOB IOCTHPO-
BOUYHOH I'OJIOBKH.

1.26. dororpacdupoBaHue UHTEPDEPCHUUOHHBLIX KapTHH HPOU3BOOAT GOTO-
anapatroM THIZ " 3eHur”’ ¢ o0nexXTHBOM, YMeOUM (GOKYCHOE paCcCTosIHUC He
donee 60 mmM. OO0neKTUR NpenBapUTenbHO POKYCHPYIOT H3 MUHHMANBLHOE pac-
CTOsHHE, Jakpemisior $oToannapar B KWCTUPOBOUHOH TOROBKE  (XperieHue
OCYHIECTBAAIOT 32 0ObeKTHB). HICTHPOBOUHYIO TONOBKY YCTaHABIKBAWT B Delt-
Tep. JakpeluiaoT pediTep Ha HampasAAIIEeH Tak, YToObl 0OBEKTUB PoToatIapara
OTCTOSIN HA 1-2 MM 0T 3KpaHa (npuueM OTBEpPCTHE B IKpaAHE NOIDKHO HAXOIH1b-
cA Ha ontuyecko# ocu obrexTuma). llocneporarentHo doTorpadupyioT UHTEp-
bepeHIUOHHBIE KapTHHBI, NONyYaeMble CoracHo ykazaHuaAm 1. 1.25. Ixkcnosu-
nuss Ha QortomneHke yyBCTBUTenbHOCTRIO 130 em. I'OCT cocraBnsger oOnIyHO
10—60 ¢ B 3aBUCHMOCTH OT SIDKOCTH ROCCTaHORMNeHHOTO y2olpawenng. Haxarue
CIIyCKOBOH KHOIKH (oToaniapara NPOM3BOIAT ¢ NMOMOLUIBLI THOKOIO TPOCHKA.
Huadparma o6heKTHBA JOKHA OBITEH TTONTHOCTEIO OTKPBITA.

1.27. Onpepensawor 3Hak¥ gedbopMaudit obpexta. C 3TONR LENBIO TEpEKPHI-
BAIOT ONOPHBIY NyuoK ¥ HabmwopaloT nHTepdeporpamMmy, rosopaunBafd BUHT I'o-
PU30HTAIIBHO! IOCTHPOBKH JIMH3EI /6 0o 4acoBO# cTpenke (ecny CMOTpeTh MO XO-
Ay siyya) Ha mansif yron. B obmacTax obbekTa, roe nepuod nHTep dpepeHIMOHHBIX
[IONOC N0 FOPUIQHTANM YBENMHUUTCA, 3HAK HNedopMauuy noloxurelleH (1.e. uMmeer
MECTO pacTAMKEHUE) M NMOPAOKOBbIE HOMEpa HHTep(pepeRUMOHHAIX TIOJIOC BO3pac-
TAIOT B MOJOXUTSHBLHOM HaNparineHuy ocy X. B npotTHBHOM cnydae (CrylleHue
IOJI0C) 3HAK nedopmabnu oTpunarened (CkaTHe) M TOPAAKOBLIE HOMEPE TIONOC
yOBIBAIOT B TIOJIOKUTENIBHOM HanpasBneHud ocy X. 3arem HabmionawoT uHTepdepo-
I'paMmy, 0ToOpaxarulyK cMelleHe U3 IUTOCKOCTH MOBEPXHOCTH MOIEIH, U Cller-
Ka HDKMMAIT HA JOCTHPOROUHYIO I'ONOBKY € 3epKAJIOM S B HanpapJIeHUH Hayalo-
Hero Ha Hero nyva, HanpasiieHue cMelleHMS HHTepdepeHUMOHHLIX [0JIOC IpH
3TOM VKaXKeT HalpasJieHue yOLIBAHUS IOPHAKOBOI'0O HoMepa MHTepdepeHIHOH-
HBIX MOJIOC.

1.28. Obume mnonoXxeHus Mo CUMTBIBAHHIO MHGOPMauUH ¢ MHTepdeporpaMm
H3NIO0XeHbl B . 1.11.

1.29. Insg kaxmoro y3na KOOpAHHATHON CeTKH MOOENH 0a30BBIMM SBIISIOTCH
JBa OPTOrOHANBHLIX OTpPe3Ka, COBNAJAUMX ¢ JHHUAMMK CeTKM, NMPUYEeM cepearHa
OTPE3KOB COBMAJaeT ¢ HaBHBIM Y3JI0M ¥ ¥X JIMHA pPaBHa yABOSHHOMY MIary
CEeTKU.

1.30. IlonoxeHUe SKCTpeMyMOB NOPAIKOBBIX HOMepoB MHTepdepeHUMOHHbBIX
onoc Ha HHTepdeporpaMmmax onpeaesnsor o n. 1.13.

1.31. I'lo unrepdeporpamme, oTobpaxawilel nepeMellleHHe B IWIOCKOCTH MO-
Oenyd s Kaxaoro uHTepecyoliero yasa mo aHanoruu ¢ 1. 1.14, nogcuuTeIBaloT
YUCIIO IMEPHOAOB HU3MEHEHUA APKOCTH Ha 0a30BbIX 0Tpe3kax (¢ TouyHocteo 0,1
nepyvona). HalipeHHLIM uyxcnamM npUCBauBalOT 3HAK '+, eClM HampaBJleHHe BO3-
[aCTaHUS MOPAJKOBLIX HOMEPORB IMOIOC B Opellenax OTPe3Ka COBMATAET C NOJI0-

"UTCABHbIM HaIpaBjieHHEM COOTBETCIBYIOILCH KOOPOUHATHON OCH M 3HaK ~—
B 0OpaTHOM cnyyae.
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1.32. Ecnu B 3afadyy HCCIEOOBaHUS BXOOUT olpelerieHHe KPUBHU3HbLI OBEPX-
HOCTH MOJENH, TO [HONOJHUTENBHO MNOOCUMTHIBAIOT YMCNIO NEepUOHOB H3MEHEHMH
APKOCTU Ha monoBHHaX 0330BBIX OTPE3KOB (MeXY WX KOHIAMH U IEHTPATEHBIM
Y31I0M), OPMEHTHPOBAHHLIX B T'OPHICHTHILHOM HanpaBleHud. HaljileHHBIM 4KC-
JIaM TIPUCBAUBAIOT 3HAKH, KaK U B IpeARAYIIEM Cliydae. 3Ty olepaltfio OCyNIeCTB-
AT 1A obeuX uHrepdeporpaMm, oaydaeMbeix coritacdo m. 1.25.

1.33. Onepattun, usnoxkeHuslie B 1. 1.23—-1.32, NoBTOPSWT ¢ UBMEHEHHLIM TIO-
JIOXEeHUeM Mofend. Vi3McHeHHe NOJIOXKCHMA MOMENH OCYLUeCTBIISIOT €€ IIOBOPO-
ToM Ha 209 Boxpyr onTuyeckol ocH 0ObeKTUBA.

ObpaboTka pe3yabTaTo8 UIMEPEeHUL

1.34. Jins Bcex MHTEPECYIOIIUX V3/I0B BhIUMCIIAIOT CpelHue Ha [THHe 6a30BhIX
OTPE3KOB 3HaueHUsI OTHOCUTENBHLIX HcdopMmalnit o popmyram:

€x=Nxx7\/[2asin 6/2)]; (10)
ey = Nyy?\f (2asin (G/2)]; (11)
7xy = (ny +Nyx) A [2asin (8/2)], (12)

rae €, M €, — OTHOCUTENBHBIC neopMallui o HanpasileHHAM X U Y COOTBETCT-
BEHHO; 7Yy, — OTHOCHTE/BHAS CIBUIOBAA AEQOPMALMS; Vyy U IVyy — PE3HOCIH

NOPSIAKOBLIX HOMepOB MHTep(hepPCHUNUOHHLIX IIOJIOC, NPOXOOAUMX Yepe3 KOHIIbI
6a30BbIX OTPC3KOB, OPUEHTUPOBAHHBLIX COQTBCTCTBEHHO BJOJNL ocedt X u V, oT-
cunTaHHble mo uHTepdepeporpamme, oTobpaxawiuci CMelleHUS BOONL OCU A,
N yx Y N yy — TO Xe, NOJTyYeHHOE 110 HHTepdeporpaMMe, oToOpaxKarwlleHh cMellle-
HUS BIOJIL ocu Y: 4 — 1Uar KOOPOMHATHOH ceTKM Ha Monenu; 0 — yron mexuy
BYMS JIYYaMy, OCBeUIAIIIMMyY Moenb; A — NJIMHA BOJIHBI U3J1YUeHH S J1a3epa.

1.35. I'nasurlc nedopmanyy Bulugcnsiior no 1. 1.16.
1.36. OTHOCUTENbHbIE TIOTPEMIHOCTH O, E’Ey U S,ny onpenenenusa nedopMa-

IMA €,, Ey U 'yxy PAaBHBI.

Ogy = OW2 /N, ; (13)
by = OIV2IN, s (14)
By =02/ Ny + N ). (15)

1.37. Ecnu B 3apauu HCCIIeJOBaHUS BXOIUT OoNpeHelicHHe KPUBU3HEL 10BEpX-
HOCTY MOJEJIM, €€ BEIYKUCIAIT 10 NPUOIHXeHHBIM GopMyJiaM:

Up, =AM, N 12) - M~ N, /)]/[a* (1+c0s0/2) ]; (16)

- 2
tp, =AM, =N, /2 — M, =N, )]/ la”(d +cosf/D) ], (17)

rone 1/0, 1 1/0,, — KpUBH3HbLI 10 HanpaBieHUAM ocell X U Y COOTBETCTBEHHO;

M. .. H — UKCNa NMepUuonoB U3MEHEHUS SIPKOCTH, HallleHHble 110 11. 1.32 cooT-

X 11 XJ1
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BECTCTBEHHO AJIs IIpaBOH U JIeBOI NOMOBHUHLI 0a30BOI0 oTpe3Ka C NEPBOH HHTED-
deporpammeil, oToGpaxatoiiief cMellieH’e U3 MIOCKOCTH MOBEPXHOCTH MOHENH;

Myn HMyH — TO e, MOJIYYeHHOE CO BTOpoi UHTepdeporpamMmel <, oTobpaxalomie

CMEIICHUE H3 [UIOCKOCTH MOBEPXHOCTH MoAenH; N, ¥ NV, — TO Xe, IONYUeH-

HOE ¢ MHTepdeporpaMMmsel, oTobpaxaiolledt cMeleHue BIoik ocu X; NV yn ¥ Nyn _
TO X, MONYYcHHoe ¢ uHTepdeporpaMmbl, oTolpaxamolleft CMelleHUE BIOIb

ocu V.

1.38. OTHocHUTenbHble NOTPELIHOCTH ‘pr " ‘5py onpedene st KPUBU3HEI
1/p, n Upy PABHDI:

pr

59.1’

02/ (M _ ~N_J2) ~ M __~N_[2)]; (18)

Il

0,2/ [(Myn‘Nyn/Z) - My -Ny D) (19)

2. METOIUKA UCCITENOBAHHUA TEPMOHATIPAXEHHOI'O
COCTOAHHUA IJIEMEHTOB OI'PAXIIAKIIMX KOHCTPYKIIUA
HA MOIEJIAX

CyuHocTds MeTo0a

2.1. B HapyXHBIX OUpaNIAIUMX KOHCTPYKHMIX, OCODCHHO 3KCIUTYATUPVE-
MBIX B CYpOBBIX KIHMAaTUUYECKHX YCIOBHAX, YacTo Habmnomaercs MHTEHCUBHOE
fpeuwiHooOpa3oBadHve, OpHOM M3 NPHUMH NOSBJICHUSA TPECUIMH ABASIOTCH TeMIle-
paTypHble HaNpsIXKCHUS, BO3HUKAKIKME B 3JIEMeHTax OTrpaKOcHUI 1Mo BO3IelCT-
BHEM BHEIUHEH Cpelbl IPH HEPaBHOMEPHOM pacnpeleneHuy TemMmmeparypbl. Onpe-
feneHue ITUX HANPAWEeHUN TpeCTaBlsieT OONBLUIOW UHTEpeC MIA OLUEHKU HOIITo-
BEUYHOCTH OI'PAXIEeHUMN.

OmMcaHHAas HIKe MeTOOUKA UCCNIENOBAHUA TepMOHANPAXKEHHOTO COCTOAHHUA
INIEMEHTOB OIpaXIaloUMX KOHCTPYKLUUH OCHOBAHA Ha HU3MEPCHUH METOHROM
ronorpapuyeckod uHTepdepoMeTpUd TePMOYNpPYyTUX fedopMauult B MOIENAX
AMEMEHTOB OrpaxIcHUd. Momend U3roTOBIAIT U3 CTPOUTENBLHOIO TUTica (ane-
GacTpa), 6IM3KOro Mo ¢CBOMM (PH3HKO-MeXaHUUYEeCKUM M Teriodu3nieCKHM CBOH-
¢ctBaM K DeToHam. C mmomMouibio cooTHOWEHUN nonoOus 110 pe3ynbTaTaM IKCNepu-
MEHTAIBHOTI'O UCCICOOBAHUA MQIEIIEH PaCCUMTHIBAIT TEPMOYIpPYIrUe HapsXKeHUA
B PEABLHBIX JIEMEHTaX OrpaACHUHN, a 3aTeM, NoJIb3yiACh KO3DPHUUHMEHTOM peflaK-
CAliUU, QIIPE/ICIAI0T TeMIepaTyPHAIC HANPANEHUA ¢ yUeTOM [OI3YVUESCTHA MaTepua-
J1a KOHCTPYKIIHH.

VizmepeHHe TeMllepaTypHbuIX gedopMaunudil Molerneil NpoBORAT HaA TojioTpadu-
YeCKOW YCTAHOBKeE 110 MeToaukKe, U3dnoxeHHod B rm. 1.18—1.37. B xoge akcnepu-
MEHTa B MOIENU CO30al0T TeMllcpaTypHoe none, nogobHoe HaTypHOMY. [Ipu mo-
AENMUPOBAHUM pACIPefelIeHU TeMIlepaTyp VUATLIBAIOT, YTO TEpMOVOpYTHe HANPA-
KEHUS 34aBHCSIAT He OT abCOMIOTHOTrO 3HAUYeHHS TeMIlepaTyphl, a2 OT Pa3sHOCTH (M3-
MEHEHHWI1) TeMIiepaTyp, U JHHeliHOoe pacnpeaelieHiHe TeMIlepaTypbl B OJHOPOIHOM
Teqne IpH OTCYTCIBUUA BHEUIHUX CBA3€H He BBI3LIBAET B HEM TeMIEPaTypPHLIX Ha-
npsixeHui. llosToMy s ynNpolieHUsA MeTOOMKH SKCIEPUMCHTBI Ha MOJensx
[IPOBOOAT TPU TOMNOXUTEIBHOH TEeMMepaType, 4 B Cliyuae OTCYTCTBUA BHEIIHUX
CBA3E€H MOOMNOJIHUTCIIBHO MCKITIOUAIT JIMHEHHYIO COCTaBNSAKILUYID paclrpereriecHUs
TEMIIEpaTyphl, OCTaBJISA JIMILDb e HENUHENHYI0 oDaB Ky.

1 Uurepdeporpamma, ronyueHHas 1o . 1.28.

2 Uutepdeporpamma, TOINYUYEHHAA C U3MEHEHHBIM [IOJTIOXEHUEM MOMENy Mo
. 1.33
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[TonHble KOMIIOHEHTHI 1edOopMAalMi MOOEIIY BhIPKAIOT B BUIE CYMM:

€E=€pt €y Y=Vt g (20)

rae €1, Yy — cBOOOAHbIE TeMICPATYPHbIC nedopMaliim; 60, Yo — dedopmaimy,
BBI3BAHHbIC TOJILKO HANPSDKEHUAMH (HanpsKeHHble HedopMalyi) .

[Ipu aTOM

€r, = eTy = €p, = aT: (21)

Yrxy =V7xz = T1yz = O (22)

rae 1 — U3MeHeHue TeMIepATypPhl 3NIeMcHTapHoTI'o oObeMa Moienn B maHHoH Toy-
Ke MO CPaBHEHUIO C TeMIlepaTypod B HCXOIJHOM (HeHArpeToM) COCTOSIHHM, O —
KO3(pPUUHEHT TUHEUHOI0 TEMIIEPATYPHOI'0 PaClIMPEHUA MaTepyuana MOJJIEITH,

TeMneparypHble HaOps>KeHUS OMNpenessoT Ha oCHoBe 000ONIeHHOTO 3aKOHa
I'yka 110 Hafi[IcHHbIM HANPSKCHHBIM NehopmaumaM. [TIoCKONbKY MeTod Iolorpa-
buyeCKoH HHTEephEpPOMETPUH MO3BOJIACT UZMEPUTHL NHULITL KOMIOHEHTH! ITOTHOMN
neopMalHu, TO IUIA pacdeTa TeMIOepaTypHbIX HanpsxeHHHK H3 nonHo#t Hedop-
MalIMH BBHITENSIOT HANPSDKEHHYIO 1EQOPMAIMIO € 5 NONB3YACh COOTHONIEHHEM

e =€ — aT. (23)
o

Ins sroro, mapanyenbHo ¢ U3MepeHHemM HedopMalMi, ¢ MNOMOLULK TEPMO-
NapHLIX [aTYMKOB, 33LCNHAHHBIX B TEJI0 MOJICNY, PEerUCTPUPYIOT ee TeMIeparyp-
HOE Ione. B OTAENbHOM 2KCHepUMEHTE U3MEPSIOT Ko3PPUUMCHT THHEHHOT'O TEM-
[epaTypPHOro paclllMpPeHUsI MaTepuaia MOIECIH.

JlaHHasT MeTOOM KA B PABHOMN CTENEHH NPUMEHUMA K KUCCIIENOBAHWIO OTHOCIION-
HbIX U TpexcrnolHbIX (¢ 3(hpdeKTUBHBIM yTeIUIMTENIeM) CTEHOBBIX naHenei. B no-
cliedHeM CIliyuae HU3TOTOBNAIOT TPEXCITOWHYK MOMACHL CTCHOBOW INaHeny C HaTyp-
HbIM MAaTepUaioM YTCIUIUTENA.

Ins npoBeneHust U3MepeHUH NMPUMeHSAIOT Npubopel, Marepualnsl U odOpyHOBa-
HUeE, YKa3aHHLle B IIpUiL. 2 ¥ 3.

ITooeoroerxa mMooenu

2.2. Ha uepTexxe Molenu pazMeualoT paclonioXeHHEe CIlaeB TepMoIap, UCXOIs
U3 KOHKPETHOro BMAA MOOESIU U CO3[1aBaCMOT0 B HEH TeMIepaTypHOTro MOJis.
Cniag TepMornap 1o BO3MOXXHOCTH ClleyeT PAacriojiarath B TeX Touxax (Unu BOu-
34 HUX), I'I¢ MPeACTOUT oNpedeuTh TeMnepaTypHble HANPSOKCHUSE, B B TeX 30Hax
MOJIEIH, e OyneT Habmwoaarbes OONBUINMKM I'PAIMEHT TCMIICPATYPHI,

2.3. U3 MegHol ¥ KOHCTAHTAaHOBOM INPOBOMOKHU AHaMeTpoM He 6onee (,1 MM
M3rOTOBJISIOT HeoOXopMMOe KONUYeCTBO TepMolnap. JIMHEZ KOHUOB TepMonap
ooimkid Ob1Th He MeHee | M. Cnay TepMoTmap H3roTOBAAIOT MAHKON 0JIOBAHHBIM
MmpunoeM MU0 KOHTAKTHOH CBapKOH.

2.4. UsroTtoBnsAoT omanyOky O7s U3rOTOBJICHHA MojeliH. PazmMepbsl mMoaenu
He OOJDKHBI npeBbliiaTh 10x10 cm. B onanybke B COOTBETCTBHU C HaMeEYCHHOM
pa3dMeTKON 3akpelUIdoT cnad TepMmonap. IlposBoaa, noaxonsiiie K ClasgM TepMo-
nap, ClenoyeT pacrioararb IO BO3MOXHOCTH BHAONL IpednosiaracMbIX U30TepM,
Lcnd B Xole 3KCHepHMeHTa IpeanonaracTcs UMCClenoBaTh de@opMaludid IPH Ha-
JIMYMH BHEUIHMX CBs3¢i, B onajiyOKe 3aKpeluiAioT HeoOXOOuUMBIE 3aKIIaHbIC e-
TaJTH.

2.5. IlpuroroBnsoT ane0acTpOBLIA pacTBOpP CpedHed IMOOBHXKHOCTH MU 3alu-
BalOT ero B onauyoxky. Tlocne C¢XBarbiBaHUS pacTBOpa MOIECNL U3BJIIEKAOT W3
OlanyOKM U CYLI4AT B CYLUMIIBHOM LIKady mpH TemnepaType He Donee 50°C B Te-
yeHue 48 u.
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Puc. 7. Cxema nogxmodyeHuss TepMONap

1 — modeas; 2 — cnau repmonap;, I — NOA3YHKO8bLI nepekaiuareav;, 4 —
8OAbTMETD, S5 — cocyo lviwapa ¢ tarowum aboom; M — meOHble KOHUbBL TEPMO-
nap;, K — KoHcTaHTaHOBble KOHYbl TEpMONAD

2.6. Tepmonaps: NOJKIIIOUAIT K UM(PPOBOMY BOJLIMETPY B COOTBETCTBUU
co cxemol puc. 7. Moaens noMeulalOT B TEPMOCTAT U TAPUPYIOT BCE TepMONApPLIL.

2.7. Ha Termmo#t CTOpOHE MOMENU YCTAHABJIMBAIOT 3aJaHHOE TeMIlepaTypHoe
Tojie, HarpeBad MoJeNb MpH noMollm peduiekTopa (obuud Harpes Bcel Teruiof
CTOPOHBI), 4 IPH HeoOXOOUMOCTH TPUMEHSIOT TONONHUTENLHEIR NMoKantynl¥ pa-
30T'peB, NPOIYCKas TOK Uepe3 TOKONPOBOHALIES TOKPBITHE TUIA AKB 3/ial’, HaHOCH-
MOE€ Ha YYacTKH OOIIOJTHUTENIBHOTO JIOKAILHOTO pasorpera. llepel HaHeceHUeM
AKBa[ara K NoBEPXHOCTH MOLEIIU B 30HE NOKPHITUA NIPUKIIEUBAIOT KOHTAKTLI 114
MO KITIOUCHU ST HATIPSIXKEHU S K IOKPBITHIO.

XOJNOAHYIO CTOPOHY Mojaend oO0AyBalT cTpyel Bo3yxa KOMHATHOH Temllepa-
TYPhl ¢ IOMOUIBIO BEHTUNATOPA, YTOOBI YCTAaHOBHUTEL pacnpele/icHUue TeMIlepaTyphl,
DITM3KOEe K H30TEPMUUECKOMY,

boKOBbIE CTOPOHBLI MOIIENH TEIUIOUIOIIUPYIOT CIOEM IIOPOJIOHA.

Mofaens BMeCTe ¢ pedJIEeKTOPOM ¥ BEHTHUJIATOPOM YCTAHABJIMBAXT HA I'0JiO-
rpaduuecKko ycrasoBke., Pedriextop cielyeT yCTaHaB iMBaTh HAa ypoBHe, paclo-
JIOKEHHOM BBIIIIE 37IEMeHTOB rojior'padmveckolt cxeMbl, 4robsl npu ero paboTte
KOHBEKTHBHbIe [IOTOKHA BO3YyXa HE IlepeCeKalu na3epHble nyuyd. ['onorpadpuyec-
KYI0O CXeMy C [IOMOLUBX ILMTOBBIX SKPAHOB  CHEHYET 3aLUMTUTh TaKXKE OT IIOTO-
KOB BO30yXa, CO31aBaeMbIX BEHTHUJISATOPOM IpHU 0O YBE XOJOOHOHU CTOPOHBI MO-
ITEIIH.

2.8. Tlogbupasa ¢ NoMoOIUBK JIATPOB pexxuM paboThl pedieKTopa, BEHTUIATO-
pa U TOKOIPOBOOAUIECTO NOKPBITUS, NOOUBAIOTCS HeoOXOoOUMMOH cTefleHM Nomo-
Oust TeMIIepaTypPHOro MOJId MOACAM TEMIepaTypHOMY IIONI0 MOOEIHPYEMOTO
ANCMECHTa KOHCTPYKUMH B HaType.

2.9. B 3aBUCHMOCTH OT CYlIeCTBEHHOCTH BKJIada BHEIUHHX CBA3eH B HopMUPO-
BAHUE TEePMOHAOPSIXEHHOTO COCTOSHUS 3MeMeHTa KOHCTPYKIHWHU, 3KCOSPUMEHT
poBOOAT nUbO Ha c¢BobopgHOoONepTOoH ™Mopend, nudo Ha MopeNid ¢ BHEWHUMU
CBA3SAMH. B niepBoM Cliyuae Mofelb No/XHA CBOOOXHO OIMUPATLCA Ha TPH TOUYKH,
HC JIeXKaiye Ha opHo¥ npsAMON M OTCTOSILME N0 BO3MOXHOCTH Aaiiblile ogHa OT
apyro¥. Ha puc. 8 noxkaszaHa peKOMeH[yeMasd CXeMa YCTAaHOBKHU MOIOCIH CTEHO-
BoW naHenu. HocTostHHBIN MarHAT oleclleunBaeT yCTOHYMBOCTh MOJEIIM B BEPTH-
KaTBHOM IOJIOXKECHHUU.

Bo BTOpomM ciiyuae K 3aKiagHbIM 3JIeMEHTaM MOJENH KPEenAT XeCTKHE HITH
MONATIAUBLIC 2JIEMEHTEI BHEUIHUX CBA3€H B COOTBETCTBUM C MX HPUHATOR CHC-

TeMOoH.
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Puc. 8. YcTaHoBKa MoO- 2 ! 2 1
nenmm s uccnesoBa- n | ’ ’ /
HUS HAa TroJjiorpacguyec- | | | J
KOM HHTeppepoMeTpe > I—-

1l — Mo0enw;, 2 — Mmae-

HUT, 3 — ONOPHBIE

WIOWAOKU, NPUKAECEH-
Hble K Mooleau; 4 —

ONO Pl L r

E .
4
T'onoepagduueckan pezucrpayus oeopmayuii

2.10. CoOuparoT OINTHUYECKYIO CXeMy ToJol'pad@uuecKoro uHTepdepoMerpa
mo nm. 1.21 u 1.22. Mopeny ycTaHaBIMBAIOT UCCAeOyeMoN CTOpPOHON K TOJO-
IrpaMme.

2.11. llopOuparoT ypoBeHL Harpera MoMenH, odecrnedrBaronmilt nosiy4yeHwue
KavyecTBEeHHON uHTepdepeHMoHHO# KapTHHbl. C 3TON UEeNnb0 3aIMCLIBAIOT NpoOd-
HYIO rojiorpaMMy HeHarpeTol mogenu o 1. 1.23—1.25 H olleHHBaKT KayeCTBO
UHTep(depeHIHOHHBIX KapTHH, NOIYYeHHBLIX TIOCHe Harpesa Monend. ECIU UHTep-
depeHIMOHHbIE TIOJIOCHL CIULIKOM T'yCThle MJIM MaJTOKOHTpAcTHbIe, UTO HeyHoOHOo
NS CUNTHLIBAHUSA, TO YMEHLIIIAYOT ypOBeHb HarpeBa Mouenud. OnTumManbHag TycToTa
UHTEepdEepEeHIIUOHHBIX TOA0C — 1—3 IMONOChl HA LIare OPTOTOHANIBHON CEeTKHU MNH-
HUH, HaHEeCSHHOH Ha MOBEePXHOCTH MOIEITH.

2.12. 3amucHIBAIOT HOBYIO IOJIOTpPaMMy HeHarpeTod Moenu nmo mit 1.23—
1.25, dbukcrpys ¢ MOMOLILK TepMonap TeMIepaTypy Molenyd B MOMEHT 3alUCH
ronorpamm. ®otorpadupyior HHTepdeporpaMmsl no mit. 1.26 u 1.27 npu Harpe-
BE€ MOJCAM 0 ONTHMANBHOTO YpoBHA. [TapannenbHO CHHMAKT OTCYETHI CO BCeEX
TepMOTIap, 3aJ1eJIAaHHLIX B TeJlO MOOENH.

2.13, INosTOpsAOT onepanuy, U3NoXeHHbIe B I 2.12, ¢ H3MeHEHHLIM MOJoXe-
HHEM MopelNu, NoBopaurBasd ee Ha 90° Boxpyr onTuyeckod ocH oOBexkTHBA IS5
(cM. puc. 6).

2.14. Ilpu HeoOXOIMMOCTH HCCIIeMOBAHMS Hanps >KeHUH Ha ofeuMX CTOpoHax
MOIENH ee IIOBOPAYMBAIOT K I'OJIorpaMme JApyrofl CTOPoHOM ¥ NOBTOPAKT onepa-
iy an. 2.12 u 1.13.

2.15. YcranaBARBaWOT BMeCTO MOJelnu oOpaser M3 TOTO XKe MaTepuana JJisa ofl-
pedencHus KoddduuueHTa NHHeHHOro TeMIlepaTypHOro pPaclIMpeHHSA. 3aIMCbl-
BAIOT TonorpaMMy oOpasna no mm. 1.23-1.25, dukcupys ¢ noMoupio TepMonap
TeMIeparypy oOpasua B MoMeHT 3ammicu. C moMouibio pediiekTopa HarpeBamT
o0Opa3zel] o TeMriepaTyphl, paBHOM cpenHel#t TeMIleparype HarpesBa Molenu (CM.
n. 2.11). ®ororpadupyior uurepdeporpammy, otobpaxamwuyr nepeMelllcHUS B
mIockocTd obpasua (cm. nm. 1.2 u 1.27). IlapannenbHo ¢ moMoulblo TepMoIap
U3MeEPSAIOT TeMIlepaTypy oOpaslia U NoJIepXXUBAIOT ee NCCTOSIHHON.

2.16. CuuthiBanne MHGOPMAIMHY ¢ TIONYYeHHBIX MHTepheporpaMm (cm. 11.2.12)
IPOBOASIT B COOTBETCTBUM ¢ peKoMeHmanuamy nm. 1.28—-1.33,

2.17. Ilo uHTepdeporpamme obOpasia, monydeHHoi o 1. 2.15, moOcuuThIBa-
I0T uwncimo NV uHTepdepeHIIMOHHBIX Nosioc (C yueToM HX NpoOHBIX Ogoleit), ykKia-
ObIBaOUMXCca Ha anuHe [ oOpasua. KoadpduuuenT @ nuHeHOTo TeMIiepaTypHOIo
pacumpeHua Matepuana obpasia onpenensoT no opmyne

a=N/RatlGind/2) 1. (24)
rne Af — pas’sHOCTb TeMIlepaTyp oOpaslia B MOMEHTBI 3aIMCH TOJIOrPaMMBI U ee
doTorpadupoamus; 0 — yron Mexny nyukamyu, ocBeiLalolMMu o6pazell.
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QObpaborTKa pe3ynbTaro8 UIMepPeHull

2.18. s Bcex y3710B Ha NOBEPXHOCTH MOMOENU, B KOTOPHIX HHTEPECYIOTCA
3HAYEHUSAMU TEMIIePATYPHBIX HANpSDKeHWN, NpoBOOAT o06paboTKy MONyUYeHHBIX
nanubix o mm. 1.34, 1.36—1.38.

2.19. Ins TpeXClNoMHON MOMENH BBIYMCIIAIOT TaKXKe BeJUuuHy Aedopmauui

€ax U EBy Ha BHYTpeHHeH cTopoHe moBoro U3 HapyKHLIX CToeB o GOpMYynaM:
= ; 25
€px €x+h(1/px)’ (25)
=€ +h (1 : (26)
€y =€, +h (110))

Te €y, €, U 1/p,, 1/py — COOTBETCTBEHHO OTHOCHUTENLHLIe AedopMaluy U KpU-
BU3HBI HAa HAPYXHON CTOPOHE CJ10si, oTpefeNeHHble o 1. 2.18, # — ToJLUMHA CITOo4.

2.20. BeraucngroT HanpsbKeHHbIe fieopMalui €, U €gy MO dbopMynam:

Eax = ex — a(rl — to); 27)

= —_— i, —
rae 7y ¥ Iy — COOTBETCTBEHHO TeMIIEPATYPHl JAHHOH TOUKH MOJENH B MOMEHTBI
¢dororpadpupoBaHus UHTep(depoTpaMMBbl U 3aHMCH ToJIOrpaMMbl; & — Ko3ddu-
IMEHT NTUHEHHOTO TeMIIepaTypHOTO paciipeHuss MaTepuaiia MOdeNnH.

Ecim B paccmarpuBaeMoif ToUuKe MOIEAM HET TEPMOIMApBL, TO TeMIlepaTyphl
t1 ¥ Iy B 3TOH TOUKEC ONpelensAIoT N0 HHTEPIIOJISIUMH.

A TpexcnorHol MOeny BhIYMCISAIOT TaKXXe HaIpsKeHHbic HAedopMalluu
€pox ! €Epgy H2 BHYTPEHHEH CTOPOHE CIToeB 1o opMynam

sox ~ SBx T a(tl B tO); (29)

EBO”y = GBy—— rx(rl —1‘0). (30)

2.2]1. Omnpenensior INIaBHple HANpPSDKeHHbIE eQOPMAIMH €51 U €gy U YITIBI
HaKJIO0HA 7] TMaBHON IMOMIAaKy K oCH X 1o dopmynam

= . 2.2 1.
601:2—'0,5 [€Ox+€0yi\/(;30x—-€0y) +'yxy ], (31)
Y
N = arctg X (32)
2(em—602)

2.22. PaccudThIBAIOT ITIaBHbIE HaNpsOKeHHbIe gedopManuu Mg HATYPHOTO 3Mte-
MEHTA OTrpaXKIarouIed KOHCTPYKIHNU 110 COOTHOLUEHUAM oo 0

€u1,2 = Fr€u1, 2%/ %y (33)

Toe €y1,9 H €y1,2 — TNABHBIC HanpsOHKeHHbIe JeOpMallu HATypHOTO 3MTeMeHTa
KOHCTPYKIMH H MOJENIH COOTBETCTBEHHO; O, M @, — K03(hIHUUEHTEI TMHEHHOTO

TEMIICPATYPHOI'0 pacUIMpEeHUs MaTepHana MOJENM ¥ HaTYpHOH KOHCTPYKIHH CO-
OTBETCTBEHHO; ko — xo3(pduuueHT momoGus mo TemmepaType, ompeenseMblit

COMOCTaBIICHHEM TeMIEPATYPHOro MONA HapyXHOTO 3MeMeHTa KOHCTPYKUMM H
MO eI,
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Ilpy TeMIrepaTypHoM mojsie MOMENM, NOAOOHOM HaTYPHOMy, HO OTIKYAIO-
EMCA OT HETO HA MOCTORHHYIO COCTABNAIIMIYIO, KODDHIMEHT nonobHA 1o TeM-
Neparype ompenensanT no cpedHedl BeTUUHHE OTHOIICHHA ITPOU3BOIHBIX IO KOOP-
JHHaTe 0T pacrpedeneHd TeMIepaTyphl B HATYPHOM 37icMeHTe H B MOJETH

=

e ¥ — paluyCbl-BEKTOPBlI COOTBEICTBEHHBIX ToUeK Monerne W HaTypHoM KOH-
cTpyxun; [, u I, — COOTBETCTBEHHO NUHeHHbIe pa3Mepbl MOUENH M HaTypHOM

KOHCTPYKIWMH, ¥YcpenHenne K npoBondrT no BeiGopke miug 10—-20 Toyex.

B cnyyae xorzia TeMueparypHoe nojae Molenu noJoOHO HATypHOMY JMUIb B
HEITMHEUHON COCTABNAKILIEH pacipeaeneHuss TeMueparypsl, Ko3ppuimeHT noao-
Ousa o TeMliepaType oONpedenAsiioT N0 CpelHed BenHUHHE OTHOINEHUS BTOPBIX
MPOU3BOIOHEIX IO KOOPAMHATE OT PAClpedcHeHUs TEMIIEpaTyphsl B HaTYPHOM dje-

MEHTE U B MOIeNd
B ! 2 821‘ 821‘
(PG G )

ZM
Ycpensenue K, mpoBoaAT 1o BeIGopke o 10—20 Touek.

2.23. PaccuyThIBalOT IMIaBHbIe YIIPYTHE TeMIlepaTypHble HANpsDKeHUA Oy 4
0y7 B HATYPHOM O3lieMeHTe KOHCTPYKUMH, MONB3YACH 0000UICHHBIM 3aKOHOM
I'yxa, s cnyvasi 2a1ayd o 1iocKo# JeopMalmy:

g

Oq1 ~ Elf (1 - V1 ) (€q1 * V1€H2)’ (36}
= 2 37
GH2 — E]./(l — vl) (€H2 + VIEHI)’ ( )
rie B, = E)(1-v9); (38)
v1=v/(1~—v), (39)

a E M UV — COOTBETCTBEHHO MOLYNb yiupyrocty u kxosbhduuucHr Ilyaccona mate-
pHajia HATYPHOTO IIIeMeHTa KOHCTPYKUKHK. [anee BRIUHCIAIOT HanpsiKeHne 0;.

[Tpu 3ToM B cnyyae, xkorma €, =0 (TopLki IICMEHTa 331IEeMIIEHBI)

oz=v(ax + ay ), (40)

a B clyvae, Koraa o, # O (TopLbl 31eMeHTa cCBOOOAHBI OT 3a1LCMITCHUH )

oz=v(0x+0y) ~E(A +Bx +Cy), (41)

e
A = V[ (EFy) | (Gx+0y)dF;
F (42)

B=v/(EIy) {?(Ux-ﬂ?y )xdF

C=v/(],) | (0, + U)}) ydF |

K
FO — IJIoWanb, a l, u IY —~ MOMEHTHI MHEPLUH TOTEPEUHOTO CeUCHUSA ITICMeHTa

OTHOCUTENILHO €I'0 COOTBETCTBYIOUMX I'NTABHBIX IEHTPATbHBIX QCeH.
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2.24, PaccunTuIBalOT TeMIlepaTypHble HANPSKOHUS 0™ (T) ¢ yyeToM monsyuec-
TH MATEPRLTA KOHCTPpYKUUM 1o dopMyrie

o* (1) = oHT (1), (43)

e 0 — TEPMOYIIPYTHe HanpsKeHHs, H®(T) — xosdduumenT penakcauuy (s
HEKOTOPBIX MaTepHanoB OH nmpoTabynupoBaH); 7 — BpeMS B CyTKax oT MOMEHTa
yCTAHOBJIEHUA PacueTHOT'0 paclpedericHust TEMIIEPaTyphl JO TeKyuier'o MOMEHTa,
B KOTOPBIH OIpeHensioT TeMIeparypHble HANPSHKEHUA,

3. METOIMKA MOCTIGMHOTI'O ONPENEJIEHUA CTENNEHHA
JECTPYKIIUA CTEHOBbBIX MATEPUAJIOB B XOE
KIIMMATUYECKHX UCITBITAHUN

Cywnocres mMerooq

3.1, JXKCHePHMEHTANILHYIO OUEHKY JONTOBEYHOCTH CTEHOBBLIX K 00NTHIIOBOYHbBIX
MaTeprasioB oObIYHO MPOBOJSIT 10 Pe3yNbTaTaM YCKOPEHHOT'O UCIBITaHus o0pas-
OB UM PparMeHTOB OTPAXKACHUHN B KITUMaTHueCKON KaMepe, 3aKIIIOUaIcHIETOCs B
MOLENUPOBAHUK BO3HKEHCTBYA HA HAPYXHYK TIOREPXHOCTL 08pa3ta aTMocepiibix
haxkTOpOR: HU3KUX OTPUUATEIIBHLIX TeMHNepaTyp, BIIard, CONMHeyHoH panuarmu. Y
NPOLISIHUX UCNBITadMe o06pa3ioB OLECHHBAKXT CTENEHD JISCTPYKIUMH MaTepHala o
C YUeTOM IIMMATHUSCKUX OCOo0eHHOCTe# paloHa CTPOUTENHCTBA [ENACT [por-
HO3 CPoKOB cnyx0bi orpaxneuutt. [ npaBuUnbHOM ONEHKH OOATNOBed4HOCTH OI-
paxIcHUM HeoDXolMo O00LEKTHBHO OUEHHBATD CTENEHE HECTPYKUMA UX MaTepua-
na B XOo[Je YKAGHHLIX BbIUe UCILITAHUN. TpaduiMoHHBEIM KpUTEpUEM OIIeHKY
CTeNeHH AeCTPYKUMY MaTepuasia ABJIAETCA Nagedue IPOYHOCTH UCIThITYeMbiX 06-
pasnoB. OfHako IS OPAMOIo onpedelleHUsT NMpodyHOCTH obpasen pa3pyllaror
1 OH BLIOLIB2ET W3 AGNBHCHLUINX MCUBITAHMH, 110 3TON MPHYMHE HA UCNLITAHHUE (TPU-
XOIOUTCS CTaBUTH Oo0aBIUOE KOMUYECTBO oHPaA3UoB-OIH3HENOB, UTO YCIOXHAET
TPOBEHCHUE UCITLITAHNN,

B yClnoBHAX OMICAHHOI'D HCHBITAHUS [IECTPYKUUA MaTepualra IPOHUCXOIUT
HEpPaBHOMEPHO 110 TojilMHe ofpasila, TaK Kak Hapy>XHbie Clion oOpa3iuos, B 00:1b-
ISl CTeneHU HUCIBITHIBAIONME BO3[deHCTBHe KIMMATHYeCKUX (aKTOpORB, pa3py-
HIAIOTCA OBICTPEe, B MUCHBITaHHE Ha NMPOMHOCTE J1aeT HeKOTOpPhIH OCpeJHEHHEIH pe-
3YNBLTAT.

Ons nuddepeHIHpPoBaHHON OLIEHKY CTeleHM HecTPYyKIMHM pa3iIMuHbIX CIIOEB
ofpasiia B Xo/le KNMUMaTHUECKHX HCIHbITaHUB HacToglleld MeToauko# mpenmnara-
CTCA B KaueCTBC KPUTepusda CTCICHM HCCTPYKIIMM HCHOJIB30BATE NaJCcHUE MOLYIA
YIpYTOCTH CrioeB o0pasia npy UCTIbITaHuAX. [ noCiotHoOTo onpenenelus Moay-
JIA yUpyTrocTH obpasel], Npoulefiiu#l onpererieHHOe YHMCIO UHMKIOB HUCILITAaHHMA,
HATPYXAKOT B IIpecce, TakK, UToObI €ro HApPYXHas NOBEePXHOCTh, NIONBEPTABILAACH
KJIIMMaTHYeCKUM BO3OSHCTBUAM, npH 3ToM Owlia ofpanieHa K OfHOM M3 IOIUT
npecca. € nomMoumio IepeHOCHOr'o ronorpaduueckoro uHrepdepomerpa no Me-
TOOUKeE, U3MToXeHHoH B 1. 1.2—1.17, HccneQyT pacrpeaeneHue OTHOCHTENbHbBIX
nedopmanuit Ha GoxkoBol rpanu oOpazila BONL HanpaBleHns NpeNiiecTBoBaBlle-
I'0 TeIUIOBOTO IOTOKA B HEM.

Cnon oOpasna, xoTopkle B Oonbuiel CcTeleHU nNoABEPrayiuck HOeHCTBHIO
IECTPYKTUBHEIX IIpolieccoB, OyayT uMeTh H OoNbLlIyIO BEeTHWIHY OTHOCUTEIIBHOL
nedopmauyy. TakuM o0pasoMm, pacopedeneHue d3TUX AedopManuit no 6okKoBoOH
NOBEPXHOCTU oOpasna siBnsgercs oOLeKTUBHLIM KPHUTEPHEM paclpeliesIeHUsI CTe-
NMEHU HeCTpykimu. HlockonbKy B X0Je Takoro uccienoBaHufa ofOpasen He paspy-
1IAK0T, OUEHKY CTEHeHW OeCTPYyKUUH MOKHO MHOTOKPATHO IPOU3BOOUTL Ha Of-
HUX YU Tex >Xe oOpasinax no Mepe HAKOIUIEHHA YMCHA UMKIIOB HUCIBLITAHUA, JTO
NO3BONSET COKPATUTH YMCIIO MCTLITYeMbiX oOpa3lioB ¥ HOBLICHTD JIOCTOBEPHOCTD
MOJ1y4YaeMbIX pe3yJIbTaTOB, TAK KaK MCKIIIYaeT ¢CTeCTBEHHBIA pa30poc OMBITHAIX
NAHHBIX IO NMPOYHOCTH, CBA3AHHBIA C ONpeaeileHHON HeHIEHTHUHOCTHI obpasilos-
O5in3HenoB. Pofib KOHTPONBHBIX OOpas’iioB B HaHHON MeTONMKE UI'PAOT OOHU M
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Te Xe 00pasubl, y KOTOPBEIX N0 MeTomiKe, udjoxkedHo# 8 mm. 3.2—3.11, no ucmml-
TAHUA CHUMAIOT HAUYRTILHOES pACIIpelieNicHMe YKa3aHHbIX OTHOCUTENIBHBIX HedopMa-
IHMH, 3aTeM NOBTOPAIOT UIMEPEHUSA Uepe3 olpeeiIeHHOe Ha3HAYSeHHO e YHCIT0 UHK-
J1I0B BO3OCcHCTBHA HA HUX.

HpyruMm nokazaTeneM CTeHmeHH OeCTPYKIMM MaTepdana SABNAeTCA TpelHO-
oOpasopanue. Ob6pasyionpecs B XOUe UCNBITAHHY B KIUMAaTHYECKOHN Kamepe Tpe-
LIMHEL Ha TOBEPXHOCTH ob6pasia MoryT ObITh BRISABIICHb! CpelcTBaMy rojiorpaduu
Ha paHHel cTaguu uX 33poXxieHuda. C aTo#l nensio ¢ IOMOUILI0 IEPEHOCHOI'O TOJI0-
rpaguyeckoro MHTepdepoMeTpa NonyvyawoT uwHTepdeporpamMmy, oToOpaxaiollyo
noje NepeMelleHHi H¥a noBepXHOCTH obpa3na npu ero HarpykeHuu B npecce. [1o-
BEPXHOCTHAA TPEUIHHA ABJIACTCA PA3PLIBOM B IOJle NEpeMerieHUR U BhISBIIACTCS
Ha uHTepdeporpaMMe B BHOE NMMHUK Pa3priBa HHTepdepeHUMOHHLIX Ionoc. 1lpu
pacummdpoB ke HHTepdeporpaMMb]l MOXeT ObITh HalljeHa IUMPUHA pacKpPLITUA Tpe-
IMHLL. Takum cngcaﬁom MOXHO 3aperuCTpRpPOBaTh TPEUMHL!I C HIMPUHON pac-
KpoITUR oT 5:10—° mmM. ITpu onpedeneBHEIX IpednosnIoXeHUsX MoxeT OBITh Olle-
HeHa Taxoke w TnyOuna TpeumHbl. CoOTBEeTCTBYIOILAA MeTOAUKA OINMMCEHA B ML
3.14, 3.15.

Inst npoBefeHUA N3MepeHut MPUMEHSIOTCS Mpkboprl, MaTepranbl U 06opPyILO-
BAHUE, YKA3aHHbIEC B Npuil. 1 u 4.

IodzoT08KQ 06PA3UCE U NPOBEOECHUE UIMEPEHU

3.2. HaMepeHus HauMHAIOT HA TPpex o0pasuax, emie He MPOXOIMBILIMX HUCHBITA-
Huit. UaMepenus B mansHeMllleM MOBTOPAIOT uepes Ha3HAYEHHOE YHCIIO 71 LHUKIIOB
ucnbITanuii. Bee rpanu oOpasuoB s ymoOCTBa NOCIeNyONMX U3MepeHUH IpomMa-
3LIBAIOT HACBIWIEHHLIM pacTBOpoM Mapaduna B Gensnne. Y3 odpa3ios ¢ NoMoIb0
anneGacTpoBo#t MOM/IMBKH COCTABIIAKT MPU3IMY, KAK MOKazado Ha puc. 9. Hamuin-
KA pacisopa yaaiaoT, Ha SoKOeBYIo I'palll, ¢peadere B npuaMe ofpanua, ¥oTo-
pyY©o OyayT perucTpupoBarh Ha TOJOIpaMMYy, KMCTOYKON HAHOCAT cMecCh aliloMu-
HUEeBOM nyApsl K OEH3UHA [UIS yAYUILleHUsA ee oTpaxkaTeibHol criocoOHOCTH.

3.3. Ilpusmy, cocTapneHHyio U3 o0pa3iom, yCTaHaBuBalOT B npecce. [olo-
rpadpuveckuit pHTepdepomMerp, ormmcanHe B n. 1.2, yCTaraBIVBAOT HA CpeHEM
oOpa3ile ¥ HAcTpauBalT B COOTBETCTBUM C 1. 1.5. QoTomnacTHHKA [HOJIXKHA IO~
HOCTBIO TIOKPLIBAThL UCCHISIYeMYIO I'Panb o0pasiia.

3.4. I[lpuaMy LeHTPUPYIOT B cooTBeTCTBUM ¢ TpeboBaHuamu I'OCT 24452—80.

3.5. Ha oOpas3unl momawT nHebonbliloe HauyaibHOE ycunue o0XaTus, He NpeBhI-
Hiamollee 2% oxupaemMol paspyiamomet Harpysku, [pousBolaT nepnBoe 3KCHO-
HUpOBaHy e ToNloTrpaMMeI 1o 11. 1.6.

3.6. O6pasuri HarpyxawoT 00 ypoBHA He Oosiee 30% xyOuMKoOBON NPOMHOCTH
MaTepuana (MpoeKTHOM MAapKy 10 IPOYHOCTH HA CXaTHe). BenuumHy Harpyskuy
BRIOUP AT U3 yCIoBUs, UTOORI CpeHAA OTHOCUTENLHAA HedopMauusa Ha IpaHfX
o6pasia Haxoaumnack B npenenax 5-10—3 — 2-10—4. BenxupaioT 5 mus. [IpoBogar
BTOPOE 3KCINOHUPOBAHUE aHAIIOTHYHO mepBoMy. CHUMAIOT HATPY3KY, BHIHUMAIOT

Puc, 9. Ipu3zma, coOGpaunHass u3 KyGoB. 3wakamu '+ U

—"" ODO3HaYeHb! YyYacTKU rpaHeil KyGoB, Onu3nemxauue
K #MX TOpPuam, noaBepraBsuiMMcA OJHOCTOPOHHEMY 3aMO-
PaXHBAHHIO H COOTBETCTBEHHO HAXOAMBILUMMCH TNPH KOM-

HATHOW TeMneparype




IpY3MYy H3 npecca ¥ pa3zbuparwT ee Ha oTAeNnbHbIe 06pa3ybl wid JajlibHeHIlIero npo-
NOTKEeHU S UX UCITBITAHUH B KITUMATHUYECKON KaMepe.

3.7. F'omorpaMmmy nposiBIAIOT Mo 1. 1.8.

3.8. Unrepdeporpammbl nonyyawoT nyreM QoTorpadupoBaHud BOCCTAHOBIICH-
HOTO ronorpaMmmoit uzodpaxenus no nm. 1.9, 1.10.

O6paboTKa 3KCNepUMeHTAAbHBIX OGHHBIX

3.9. TujaTeyibHO OCMATPUBAIOT WHTEPPEPOTPAMMBI HWITH CaMO BOCCTAHOBJICHHOE
rojlorpaMMoit m3o0paxxeHHe M BBISBJAIOT TpelMHbI HA NMoBepXHocTu oOpasia.
TpeuuHbl BRIABIAKTCA KaK IUHUU pa3phiBa HHTepHEepeHIUORHBIX [TOTOC.

[Ipr oTCYTCTBHU TpellMH Ha UCCleayeMoi mosepxHocTH oOpaslia CUMTHIBAIOT
nHdopmanuio ¢ uaTepdeporpamm 1o . 1.11-1.14 u suiuucnaT gedopManuu 1o
. 1.15. D1 omepanuy NpoM3BOAAT I8 BCEX y37108B KOOPBUHATHON CEeTKM, HaHe-
CeHHOU Ha obpa3el.

Eciu Ha uccnegyeMol nmoBepXHOCTH o0pasiia MMeIoTCS TPELMHbI, YKa3aHHbie
orepaldi NMPOU3BOAAT NMHUILL ANA V31108, 0a30BbIC 0TPe3KU KOTOPHIX HE MepeceKa-
I0T TpeUuMHy. B oCTanpHBIX y3nax IIPOU3BOOAT CYMTHIBAHMe HHPOpMaALUH C BOC-
CTAHOBJIEHHOT'0 ronorpammMod mu3zobpaxenns no n. 3.10 n BeruucieHue gedopma-
¥ mo 1. 3.11.

3.10. TonorpaMmmy ycTaHaBNMUBAT B ycTpoicTBo Mg dororpaduposaHns
BOCCTAHOBJICHHOTO H300paxenndA mo . 1.9, B kotopoMm doToanmnapaT 3aMeHAIOT
HeNIpo3paYHbIM SKPAHOM C OoTBepcTHeM gvaMeTpoM 10 MM, pacrolio’XeHHBIM Ha
MecTe oO0rekTHBaA (poToamnmnapara. oflorpaMmy BBICTABIAIOT B UCXOOHOE IOJIO-
XeHue mist poTorpaduposanus (cm. 1. 1.10). Habnwopasa sHTepdepeHIHOHHYIO
KAPTUHY 4epe3 OTBEpCTHE B 3KpaHe, IOCHegoBaTenbHO IMOACYMTRIBAIOT YHCNA
HHTepdEPeHIMOHHBIX nonoc Ny, ¥ Nyy,, DpOolIeOIUMX COOTBETCTBEHHO Yepes

JIEBBIN U npaBbIf KOHUBI 03a30Boro orpeska AB (cM. puc. 3) npu noBoporTe roso-
rpaMmbl B LummHbene Ha 180°. 3aTeM roflorpaMMy NoOBOPauMBAIOT IO YacoBolt
crpenke Ha 45° 0T UCXOOHOTO MNMOJIONEHUS M aHAIOTHUHO ITOXCYMTHIBAIOT UYKCHA
HHTepPepeHUHOHHBIX noJioc Nqn ¥ N9n, HpOIENUMX COOTBETCTBEHHO Yepes
JICBBIM W MPaBblil KOHIBI Da30oBoro oTpe3dka (D npu mosopoTe rolorpaMMel Ha
180°. Mocne aToro romorpamMmy NOBOPAYMBAIOT [0 YacoBoM crpenke Ha 90° oT
HCXOHHOTO MMOJIOXEHUA M MOJACYHTHIBAIT UMCIIA HHTePGhEPEHUHOHHBIX nonoc N3

U Ngo, NpOLIEHUIMX COOTBETCTBEHHO 4Yepe3 NEeBBIM M NpaBbiff KoHUB!I 6asoBoro

orpeska EF npu noBopoTre ronorpamMmil Ha 180V. [Ipu nofcueTe Yucna MOmnocC,
epeceKaoUmx KoHIubl 6a30BEIX 0TPe3KOB, Clieflyer YUMTBIBATEH HANpPaBIeHUe CMe-
IIeHUS TI0J10C. ECM nosochkl CMeElanTces B IOJIOXUTEIBbHOM HaNPaBJIeHHH COOT-
BEeTCTBYIOILEH KOOpAMHATHON OCH, TO YHCIIO TpolielUmX 1nooc 6epyT co 3HaKOM
7+ B MPOTHBHOM CJlydae co 3HaKOM =",

3.11. BrluncnsoT cpegHve Ha [UiMHe 0a30BBIX OTPE3KOB BEIMYHMHBI OTHOCH-

TeNLHLIX Oeopmauuit o dopmynam:

e.= Wy, -—Nln)?\/(2a sin@), (44)
€, = V3, =~ N3 AN/ (2asin8), (45)
€5 = (V5 — Ny N (242 sin®) . (46)

B dopmynax (44) —(46) obo3naueHus BenuuMH €,, €, €6, A, g, O Takue xe,
KaK 1 B dopmynax (1) —(3). Beruucienus no dopmynam (44) — (46) rtak xe,
KaK ¥ B 1. 1.15, HauMHAIOT ¢ Y3114, B KOTOPOM U3 YCIIOBUY IIPOBEHAEHUA KCIEPH-
MEHTa HW3BECTeH 3HaK X0THA Obl omHO# cocramngwwied nedopmanuun. Ecnu 3HaK
BLIYHCAEHHOU cocTaBngoulelt nedopMaluy OTIMY4eH OT MCTHHHOTO, CreayeTr MHo-
MEHSATh 3HAKH Ha oOparHble y BCexX Nkn N (k =1, 2, 3) s Bcex y3JoB.

BoiyucinsiioT AedopMalimio caBura ,.,, no gopmyne (4). Berumcnsor cpenHue
apu(pMeTHYECKHE BENTNUYHEI €, 1O yanaMy KOKOOH ropu30HTATBHON KOOPIOUHATHON

JMHUM (T.e. HepTIeHIU KyJIApHONU HANpABJIEHUIO AeHCTBUSA YCWIMS NPH HATPYXCHHHU
00Opa3uoB).
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QuenKa cTenenu oecTpyxyuu obpasyos

3.12. Ouenxa cTeleHu MNECTPYKIMH Marepuana oOpasioB IIPOU3BOIUTCH CO-
nocraBnesnem nedopmanuil 3arpy>KeHHBIX B npecc o0pasuoB, NpoLIEIiUUX 7
IMKIIOB MCHBITAHMS, ¢ NedopMalusIMH Tex e o0pasiioB [0 Hayajia MCIbLITAHUA
IIPK TOH Xe¢ Harpy3Ke.

CrelleHb JecTPYKUMM MaTepuaiia gBisiercd yHKUMEH UBClIa NUKIIOB HCIBITA-
HUSA 7 ¥ PacCTOSAHMA Y paccMaTpUBaeMoro cjos oT Topua oOpasia, NoABepraB-
IIeroca BO3NelcTBHIO KnuMaTHueckux (aktopoB (T.e. obpanieHHOI'o B KaMepy).

[ToxazaTeneM crelleHH HOeCTPYKIHM SABNAEeTCH BeNMHMYMHA KOIPPUIMEHTA
k (n, y), onpenensiemas o Gopmyiie

0
ko =€ o) - W1/1E v, (47)
y y y
roe Eﬁ () n 'G"J? (v) — cpelHue apUudMeTHyecKue BETMYNHEI OTHOCUTEIIBHOH IIPO-

OONBHOH 10 OTHOWICHUIO K Harpyske nedopmauun B cnoe o0pasiia, oTCToOALIEM 0T
YKa3aHHOI'0O BHYTPEHHETO ero Toplia Ha paccTosiHUE ¥ COOTBETCTBEHHO L1 oOpa3-
LIOB, ODpolllefIIUX M ¥ HONb HUKIIOB UCIILITAHUN B KIIMMaTHYeCKOH KaMepe.

HMHTeHCHBHO [IeCTPYKTHUPOBaAHHON cuMTaeTcs 30Ha oOpasia, y KoTopo#H
k(n, y)>0,25.

3.13. BenuuuHbl nonepeuHoi €, H CHBUTOBOK Txy pedopmaiit OTHCIIBHBIX
cnoeB o6pasia MOTYT OaTh HNOTIOHUTENBHYIO BOKHYIO HHPOPMAUUIO O XapaKTepe
OeCTPY KTUBHBIX I[IPOILIECCOB B HeM. 1akK, HampuMep, OBICTPBIH pocCT IMOMEpeyHOU
nepopMalMyl CBUAESTENBCTBYET OT OOuIed MHTEeHCUBHON [eCTPYKUHH CAOS HIIH

Pezucrpayus nogepxHOCTHBIX TPEUIUH U USMEPEHUE
WUUPUHDL UX DACKPBITUR

3.14. HabnopaloT BOCCTaHOBJIEHHOE ToJlorpaMMoi H300pakeHue U BLIABIISA-
I0T TPEIMHLI Ha MOBEPXHOCTH 0Opa3lla KaK JIMHUY pasphiBa HHTePPEPEHUIUOHHBIX
10JI0C.

3.15. llupuHy pacKphITUA TPEUHH OMNpedeNsioT B TOUKAX IMepeceueHus NHHUN
KOOPOUHATHOW CETKU C JIMHWe# TpellUHLI. {511 3TOT0 Ha KOOPAUHBATHOH JTUHUH,
nepecekamnuieit TpelMHy, BhIOHPAIOT I8¢ TOUYKH A U B, HeNocpenCTBeHHO IIPUMBI-
KAloUMe K TPCLIMHE, HO JieXallue Mo pa3Hble CTOPOHBI OT Hee. PaccMarpuBas
0Tpe30oK AB kak 0a30BbIlff, BLINONHAIOT AJIA Hel'o onepanuy no n. 3.10 1 HaxogsaT
wicna Vg, U Ny [pupaliienne MPUHEL paCKPBITHA TPELUMHBI A MO/ MeHCTBUEM

NPUNOMKEHHON K 00pa3ily Harpy3ku onpenensior no dopmyrne

A= (N H_Nlrl) A/(2sin@). (48)

1

Ecnu o MOMeHTA NpMIOKEeHHS Harpy3KH TpellmHa OTCYTCTBOBAja, TO BEJIUYWHA
A UMCET CMBICI TIOJTHOM INUPHHBI PACKPBITUS TPEHIMHEL.

4. OIIEHKA OCTATOYHbIX HAIPSDKEHUH B DJIEMEHTAX
CBETOITPO3PAYHBIX KOHCTPYKIIUH

Cyuinocrs merooa

4.1. KauecTBO 371eMeHTOB CBETONPO3PAYHBIX KOHCTPYKUMI ¥ WX HONTOBEY-
HOCTh B 3HAYUTEIIBHOM CTEIICHM 3aBMCAT OT YPOBHS OCTATOUHBIX (TeXHOIoTHYeC-
KMX) HanpsOKeHull, U3yyeHHe KOTOPBIX MO3BoNseT BhIABUTE Haubollee Hanps-
KEHHbIe TOYKHU M 30HBI TAKUX KOHCTPYKUHI u pa3paboTaTk COOTBETCTBYIOLME
peKOMEHOAIUM 10 NOBBILLIEHUAIO WX JXONTOBEUYHOCTH.
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B HacTosuiee BpeMs BHaubosiee pacIpOCTPAHEHHBLIM [JIA OLEHKH OCTaTOUHBIX
HANPAXKEHUH B 3NIEMERTaX CBETOIPO3PAUHBIX KOHCTPYKIMHA SABIACTCH NONAPH32-
HHOHHO-OMITHYECKHUY MeTol. ITOT MeTo[d BEChMA IIPOCT, OJHAKO YHCIICHHYIO OlICH-
Ky HaOpskeHUH OT 103BoNAeT MONYYUTH JIMINE B YacTHOM criyuae o5001eHHOTO
ITIOCKOTO HANMPSKEHHOT'O COCTOSHUAL.

MHoOTHMe 311eMEHTBI CBETONPO3PauHbIX KOHCTPYKUMH: cTeknobimokn, crexno-
MAKeThl U T.Il. UMEKT CNOXHOEe 00BEMHOE HanpshkeHHoE cocTofgHKMe (ocobBeHHo
B 30HAaX KOHUECHTpaUM{ HaIpsOKeHMM) M NpocBeunMBaHKHE MX B IOJNISAPHCKQIE He
Bcerrga JdaeT BO3MOXXHOCTE YCTAHOBUTE [AXe YHCTO KauYeCTBEeHHYIO KapTUHY pac-
IpeaeIcHu s HaNpaXKeHuH.

4.2. Ha ocHoBe ronorpaduyeckolt mHTepdPepomeTpuu paspaboraHa ymoOHas
METOOMKA OIEHKH OCTaTOUYHBIX HANPpAXeHMH B 3JeMeHTax CBETONPO2PAUHLIX
KOHCTPYKUM# THTIA acTHH ¥ 00onoYeK, Y KOTOPHIX TOMHIMHA CTEHKY 3HAUHTEN b~
HO MeHbille pa3MepoOB caMOro K3enus (JIHMCTOBOE ¥ NpoPUIBHOE CTEKIIO0, CTEKIIO0-
6ok, cTeKnonaxkeTsl, TpyOn! # T.1.) . CyTh ee B CleayIOUIEM.

HNccnenyeMbit yyacTok M3MIeNNR oCBODOXKIAIOT OT OCTATOYHBIX HANMPAXKEHHY C
NOMOUILIO Pa3zpe30B, BLINOAHIACMBIX NEPNEHAUKYIIAPHO NOBEPXHOCTH U3NENTUSA HA
NMOJIHYIO TOJUIMHY er'o CTeHKU. PekoMeHyemMbie BHIB! Pa3pe3oB MMOKA32aHL]I HA PUC.
10. KomnsiieBoit pa3pes3 UCIONB3YIOT A OlLIEHKH HAIpAXKeHU B 001acTAX, yaanex-
HBIX OT 30HB! KX KOHIeHTpauuil. Pazpes B Bule ocTporo yria yaobeH sl olleHKY
IPOHONBHAIX HArpsKeHuit B CBAPHBIX ILUBAX WK HA IMHHLIX Y3IKHX T'PaHiIX U3-
nenuit. s ®3ydeHMs pacnpelereHUsl OCTATOUHBIX HaNpsKeHU! BOOJIB Kaxkoh-Iin-
60 NUHMK HCTONL3YIOT paspe3 B Bulle Haipe3aHHOMN TIOIIOCHI,

HedopManvin, TpoRcXoasiude mpy oCBOOOXKIEHHH OCTATOUHBIX HATIPSXeHHH,
PETHCTPUDYIOT ¢ NOMOLIBIO JePCHOCHOTO TronorpadnyeCKoro uHTepdepoMeTpa,
nokasaxuore vz puc. 11, OH npencrasnger cobott cBeTOHENTPOHUIIAEMBIHY HUIIHHI-
PHYECKMA KOPIYC, B BepXxHeH 4acTy KOTOpOTQ 3aKpeIuvleH BEIXOIXHOH Topel BO-
JIOKOHHOTO (BCTOROMNA. B HMKHEH uacTd UWiIMHOpa KpermTced (oTOImIacTHHKA-
ronorpamma. Mt pdepomMeTp yCTaHaBnmMBaXOT HA HCCeyeMbIfi yYacToK H3/e-
s, JlazepHuid nyd QoKycHMpYIOT Ha BXOOHOH Topel CBETOBONA TAK e, KaK Ha
puc. 1. {Incne npoxoXneHWA Yepes CBETOBOX J1a3epPHBLIN Nyd paclIMpsIETCa U OC-

a 0)

e — r——— e ————

S 1 i - = . N . ]
d .
L g - - L = b . rl 1 .- .

6)

Puc. 10. PexomeHayembie BH-
ABI pa3pEe30B:

| @ — Kpyeoeozo, 6 — napan-
aeavkolx; 6 - kocweix. Ulrpu-
X08KOI NOKA3aHbL 006aaCTY,
oc8obowoaeEMdle O OCTATOY-
HbIX HANPAXEHUU

26



BelllaeT (OTOIUIACTMHKY H HaXomsAlmMica mopd Hed McCnemyeMblf yyacTOK H3Ie-
nuA. I8 TNoBBILIEHHS SPKOCTH ronorpaduueckoro uzobpaxeHus Ha uccnenye-
MBI y4a8CTOK HaHocaT auddy3Ho-oTpaxkawulee MOKPBITHE, 2 TAKXEe KOOPIUHAT-
HYI0 CETKY B3aHMHO ODTOIOHATBHBEIX NMMHHUH, HCNONL3YEeMYIO B HalibHeHlileM IIpH
pacumMdpoBxe HHTepdepOTpaMM.

Perucrpaumio ronorpaMm Ha (OTOIUIACTHHKY OCYLIECTBISIOT METOIOM JIBYX
skeno3uuui. IepByio 5KCNO3UIMIO NPOU3BOLAT Ha M3penuu 0e3 Hagpeson, 3aTeM
HHTepPepoMerp yOMpaOT ¥ Ha MCCIEOYEMOM YYacTKe BBHINONHAT HeoOXooHMBbIe
pa3pesbi, MOCIe 4ero MHTepdepoMeTp YyCTaHABIIMBAIOT CTPOTO HA MpexHee MeCTo
U IIPOM3BOMAAT BTOPYI IKCMO3UUMIO. [N TouHOM (DHKCAUMH NOKOXeHUS WHTep-
depoMeTPa BO BpeMs SKCIO3UUHMYE B HIDKHIOI YacTh ero Kopnyca BMOHTHUPOB aHbI
TPYU CTANBHBLIX BIapyka. Ha uccaepyeMoM yuyacTke M3Aenus NpenBapuTenibHO Bbi-
MMONHAKT TPH YTJIOBBIe NpAMONHHENHBIE NPOTOYKH, OPHMEHTHPOBAHHbIE IOH YT-
nom 120° ppyr x nmpyry. Ilpu ycTanoBKe HHTepdhepoMeTpa Ha H3Lenue LIaPUKH
NOIafaloT B MPOTOUKYU U CTPOTro PUKCHPYIOT MonoxeHue HHTepdepoMeTpa OTHO-
CHTEIBHO UCCIIeNyeMOI'0 yUyacTKa U3AeIuA.

Onvmy B3 MAapMKOB NPUKPEITIEH K KOPHycy uHTephepoMerpa Ha rubko# rorac-
THHKE, KOHEll KOTOpOHN yMUpaeTcad B PEryaupoBOUYHbLIA BHHT, C MOMOWIEIO 3TOIO

HinaEssy

130

S SO

6 J 4 J

Puc. 11. NlepenocHoi ronorpadpuueckmii HHTEpHepOMETP ANA KUCCACAOBAHHUS OC-

TATOYHBIX HANPAKCHUH

1 - Kopnyc untepgepomerpa; 2 — 8bIX0OHOU TOpeEY c8er0800a; 3 — PoTONAAC-
Tunka; 4 — uccnedyemuiii 063eKT; 5 — yenosana npoTouKa;, 6 — CTaAbHble WADU-
xu;, 7— eubkas naacruna; 8 — pe2yaupo8OUHbIi SUHT
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BUHTE MOXHO B HeDONBUIMX IpeHenax nepeMeliaTh LUEAPHK 10 BEPTHKATH, UTO
IMPUBOIUT K MOBOPOTYy HHTepdepoMeTpa OTHOCHUTEIIBHO M3OENUA BOKPYT' OCH,
MpoXdaaiicH yepes ABa Ipyrux LiapHKa.

IToBopoT HeoOxoauM s nonyueHus uHrepdeporpaMM B noj1ocax KoHeyHOH
IMpuHel. [Ipn paciiu@pposke uHTepdeporpaMm No MeTOAUKE, aHATOTHYHON H3-
noxexHo#t B pasn. 1.9—1.17, onpenensior 3Ha4eHue aedpopmauil ¥ KpUBU3HLI HA
[IOBEPXHOCTH HCCNenyeMoro yvacrxka uazgenus. Hannume Ha HHTepdeporpaMme
MONIOC KOHEYHOH INIMPUHEI, 0Opa3oBaHHLIX BpallleHHeM HHTepdepoMeTpa B M3BECT-
HOM HAITpaBIIEHHWH, ITO3BOJISET OIpeneNnuTh He TOIIBKO a0COoNIOTHbIE BETUYMHEI [Ie-
dopMaiuii ¥ KPUBH3HEL, HO ¥ UX 3HaKH. Ucnonbk3ysd mosiy4eHHBIe DaHHbIE, Ha OC-
HoBe 0o0o6mieHHOro 3akoHa I'vka ompegensioT (B juHeltHOM mpulnvxKedun)
MOPY OCTATOUHBIX HANIPSYKeHHH B CEUEHWU CTEHKU U3/ISIMA,

Ing npoBedeHWS H3MepeHHIt HOOMXKHBI NpUMeHATHCA Npubophl, MaTepuanbl
1 00opymoBaHuie, yKa3aHHbIC B NPUIL. J.

[Toozorosxka uzdenus u nposcoeHue UsMeperuil

4.3, Ha uccnenyeMoM YyuYacTKE M3OEAUS CO3JAKOT MATOBYI IOBEPXHOCTH €
MOMOUIBI0 IINMH(OBANBHOTO MOPOILIKA ¢ BOOOK M BBICYIUWBAIOT. TOHKHM CloeM
HAaHOCAT AU Py3HO-OTpaXKaAKIee MOKPBITHE CIEOAYIOLIETO COCTABA:

MYyNPa AMIOMHHHEEBAT, T' . . . v v v v v v vt e v e e e e e e e e n .0,5
OPTCTEKIIO (CTPYXKKA), T v v v v v vt v et e e e e e et e e e v 0,5
TUXITOPITAH, MIT. « « 4 v o v v e e vt o e et et e a s it e e e e 10

4.4. Ha mOKpHITBI yYacTOK U3OEeNUA OCTPO 3aTOUEHHBIM KapaHOAlloM HITH
UTTION HAHOCAT KOOPOHHATHYIO CeTKY NHHUHU. Ecnu npepnonaraercsa Oenarb pas-
pe3 B BUME OCTPOTO YTTIA UIH IIOJIOCHI, TO KOOPAWHATHYK CeTKY BBINIOIHIIOT B
BUIE CHCTEMBI OPTOT'OHAIBHBIX JNUHHUR ¢ MOCTOAHHBIM IlIal'oM B IIpedenax S—
20 mm. JTlusuu cnenyer opueHTHPOBATH NapaAyIENbHO U NMEePHeHAUKYIISIPHO OJIHO-
MY U3 mnpeanosaraeMsixX pa3pe3oB. DI KONBIEBOrO pa3pesa Ha NMOBEPXHOCTH U3-
OENUS NPOUCPUHUBAIT OKPYXKHOCTh, KOHUCHTPUUHYIO C MpeanonaracMod oKpyx-
HOCTBIO pa3pe3a muamerpom U,7 or pnameTpa OKpYXKHOCTH paspeda. Uepes Hentp
OKPYXHOCTA NPOBOOAT ABE B3aUMHO NCPIEHIUKYIISIPHBIC JIHHUH, KOTOPEIE peKo-
MEHJYyeTCd OPUEHTUPOBATEL HAPATIeIbHO UMK HNepNeHIUKYyIapHo IpaHAM U3LeIH .
[IpoBonAT OucCeKTpUCh: 00pa30BaABLUIMXCA NIPAMBIX YITIOB.

4.5. C nomMouwpio anma3zHON JUCKOBOYW IDUIBI HA UCCIEedYEeMOM YYacTKe IIO-
BEPXHOCTH BBITAUYUBAXOT MOC3agouyHble THe3ma ajs roforpaduyeckoro uHrepdepo-
MeTpa. PacrionoxeHUe MOCAOOYHBLIX TI'He3[d 3aBUCHT OT BHOa TIPeAIoNaraecMoro
paspe3a uszdenus. B Cllyyae KoOJIBUEBOI'O pa3pe3a THe3a pacHojiaraioT B IIpefie-
J1aX Bbipe3aeMoTr'o OUCK4. [ oCTaJIbHBIX BHMIOB pa3pes’a UX PpacnosaraioT BHe
30HbI, 0CBOOOXMaeMo! oT Hanpsid>KeHUH (cMm. puc. 10).

4.6. YcraHaBIuBaKOT rojiorpadpudeckuit unTeppepoMeTp Ha MOCAOOUYHBIE I'HE3-
Ja 1 KOHTPONUPYIOT OTCYTCTBHE NULIHKHX ToYeK KOHTAKTa MHTepdepoMeTpa C u3-
genueM: uaTepPepoMeTp JOJDKEH KacaTbCsad UBMAENUs TONBKO ONOPHBIMHU IJAapUKa-
MHI. ECITM uccneyemaa NoBepXHOCTh HE IDIOCKAsM, a BbINyKJjas, To K uHTepdepo-
METPY KpenAT CTEp>XHeBble ONOPHLI ¢ LIapUKaMK Ha KoHuoax {puc. 12). BelcoTy
onop nmondbuparT TakuM oOpazoM, UTOORI BBINOIHUTE YKAa3aHHOE BRIIIEe YCIOBHE
KOHTaKTa nHTepdepoMeTpa C U3AeIueM.

4.7, HactpauBaoT ronorpadpmnueckuit untepdepomerp 1o 1. 1.5.

4.8, JKCIOHHPOBaHHE INPOBOOAT B 3aTeMHEHHOM IIOMEIIEHHH, HE HMeIIeM
UCTOYHUKOB BUOpauui, npu crmabom 3esieHom cBeTe. { NOMOIIBI CTeKIlopes3a
0Tpe3al0T KYCcoK (POTOIUVIACTHHKH HeoOXoayMoro paszMepa ¥ BCTABJIAIOT B T'OJo-
rpadpudeckuit pHTepdepoMeTp SMynbCcUeH BHU3 (K uspenuw). Untepdepomerp
YCTAaHABIIUBAIOT Ha HCCiegyemMoe u3jielie B NOCAIOYHbIE THe3[da, BBDKMIAKT S
MHH, 3aT€M OTKPBIBAIOT J1a3€PHBINA /1YY U HNPOU3BOIAT SKCIIOHUPOBAHUE B COOTBET-
CTBHU ¢ YKa3aHUAMH 1. 1.6, [Io OKOHYAHUH IKCHO3MUUU JNa3epHBIN NyU NEPEKPhI-
BAXOT, HHTepPepOMETP CHUMAKT C M3OCIIUA ¥ HAKPHIBAIOT CBETOHEMIPOHUI[AEMbIM
KOJIITAKOM.

4.9. IlpamonuHelHble pa3pe3bl B U3NETUM BBIMNOJIHSIOT JUCKOBONW alIMa3HOM
IO, KONBLUEBOH paspe3 — ¢ NMOMOLUBK TpyObl ¢ aIMa3HBIM HAKOHEYHMKOM,. B
IPOLECCe Pe3KY HHCTPYMEHT OXNaXIaloT NMPOTOYHOHW BOIOH.

CitenyeT yuyecThb, YTO BeplUyHa pa3pe3a SABISIeTCS KOHIEHTpaTopoOM HalpsKe-
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Puc. 12. YcrasoBka rojorpagmu-
yecKoro uHrepdgepomerpa Ha BbI-
Ny KJ0H HOBEPXHOCTH 0OBEKTA

l — wxopnyc uHnTepghepoMerpa;
2 — c8ero800;, 3 — CTepKHe8aAA
onopa; 4 — obmextT; S5 — Yeao-
8as nNpoTrouxa; 6 — CTAIbHOBLE
wapuku, 7 — eubkaa naacTuHa;
8 — pe2ynupo8oOUHblil BUHT

ey,

I 3

g
—r
1
7T g- J

N\
3
!

o
<
n

54 N\
HUU, MOSTOMY TIPU 3HAUMTENbHbIX OCTATOUHLIX HANPSXKEHUAX B M3[CITUU, HelcT-
BYIOIUMX TEePNeHAMKYIAPHO JIKHHUM pa3pe3a, B MPolecCe Pe3KM MOXET BO3HUK-
HYTbh TpeuwmHa. JInsg Toro 4robbl uMeTh TIPedBapUTENBHYK HHQOPMAaIMI O BO3-
MOXHOM XapaxkTepe TpPelldH B Ipouecce pe3KH U3aenus, Ha mpoObHom obpasue
H3eruss HeoOXOOUMO BBINOMHUTL HaMeuaeMkbli paspe3. Ecnu TpeumHa He obpa-
30Ba/1ach, TO TAKOH paspe3 MOXHO BBLINIOAHATL HA KOHTPONLHOM uspenuu. [ipu
HOSIBJICHUU TPelLMH Ha KOHTPOJIBHOM H3HeNMHd cHauyala genaiT BCHoMoTrarenb-
HLIJ pa3pes, BhIZLIBAOIIMN TpellHy, NPHYEM OPUEHTHPYIOT ero TakuM olOpasoM,
yroOBl BCe MHOCAmOYHble I'He3Oa OCTAIMCh N0 OJHY CTOPOHY TpelMHBI. Temnepb
UCCrieveMbId y4aCTOK WU3OeIUs B 3HAYUTEIBHOU cTernedHu ocBoOOXIeH oT ocTa-
TOYHBIX HanpsS>XeHUWH U H3 HEM MOXXHO BBRINTIONMHATE HaMeuaeMBIH pa3pes.

[To OKOHYAHUU PEe3KU UCCIEeAYeMBIf YUaCTOK U TIOCaJOo4HbIie THe3a NPOMBIBa-
0T 104, CTPYEH BOOBI, C MOMOMHBI GHIBTPOBaNIbHON OyMaru ynansoT U3 paspe-
30B BOJIY H OKOHYATeNLHO BBICYLIMBAIOT H3penue (WM BhIpe3aHHBIH H3 Helo
OUCK) MoA BEHTUNATOpoM. IIpH BBINMONMHEHWH BCeX oNepauuit ciuenyeT u3beraTb
3aUPA3HEHUS HIIM MeXaHHUeCKOI'o TOBPEXAEHUS IOCAHOUYHBIX THE3D U Mu(pPy3HO
OTPAKAWIET0 MOKPBLITHSA, HAHECCHHOTO HAa UCCNeAyeMYIO MOBepXHOCTh U3IETHA.

4.10. Bropoe 3KCIOHMpPOBAHUE MOMXHO HAUWHaTh TOJILKO ITIOCSE NOIHOTIO BbI-
ChIXaHUSL BOJMDBI C IIOBepXHOCTeN U3Oenust U U3 pa3pe3oB. MHTepdepoMeTp U3BIIe-
KaloT U3-Noll Konmnaka. {loBoporom perynuposouyHor'o BHHTa (cM. puc. 11) r1e-
PEeMeIllal0T ONOPHBIM IapHK BHH3, YCTAHABIUBAIOT UHTepdepoMeTp Ha I1ocamoy-
Hble THe3[13, OTKPBIBAIOT JIA3¢PHBIN JIVU H IMPONU3BOIAT BTOpOE SKCIOHUPOBAHUE,
pPaBHOE TIO INIUTENBHOCTH IIepBOMY. BenuuuHy noBopoTa peryldpoOBOUYHOTO BUHTA
peaBapuTe/IbHO NOA0HPAlOT HPU 3arMCH NPOOHLIX TONOrpaMM MeTOIOM ABOUHOHA
SKCHO3UNMH. YTONI IMOBOPOTZ BUHTA MEXKY ZKCHO3UIMAMM O0oKeH OBITh TaKuM,
uyTOoOBI TMepUOd UHTepdepeHIMOHHBIX I0JIOC KOHeYHOH IMpHHBI Ha HHTepdepo-
rpaMmMe HededopMUPOBaHHOI'O y4acTKA JIexa B npegenax 1,5—3 Mm.

4.11. ITIposBnenne rosorpamMmel NmpoBoaAT mo . 1.8.

4.12. CuuteiBaHHe MHPOPMAUUKH ¢ UHTephEpPEHIIMOHHBIX KAapTUH IIPOU3BOIANT-
Cd IPU BU3YANBHOM HaAOJIIOOEHUM BOCCTAHOBJIEHHOTO ronorpaMmoil n3o0paxxeHus
C MOMOIBIO yCTpo#icTBa, aHWIOTUYHOTO H3o0paKeHHOMY Ha puc. 3 {cMm. 1. 1.9),
B KOTOpPOM BMecCTo ¢hoToanmapara Ha MecTe ero o0beKTHBA yCTAaHABNUBAIOT NYyNy
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C (POKYCHBIM pacCTOsiHMEM, cocTaBagwumMm 1,2—1,3 paccrodHusi OT JIyNbl OO
rojiorpamMmul.

4.13. CunthiBaHue MH(popMauuu ¢ HHTepdeporpaMMbl CBOOUTCA K OIlIpenene-
HUIO Pa3sHOCTH IMOPSAIKOBBIX HOMEPOB UHTep(PEPEHIUOHHEIX MOJIOC, NPOXOOSAIMX
yepe3 cocellHUE y37ibl KOOPOWHATHOM CeTKHM, HAHECCHHOW Ha UCCIEAYEMYIO IIo-
BEPXHOCTh. J3Ta pa3HOCTH PaBHA YMCNY UHTepdepeHUHMOHHBIX IOJIOC, YKIIAbIB aKo-
HIMXCH Ha HHTEPBAJIe MEXY COCeIHHMH y3JIaMHu.

3HaK YKa3aHHO! PasHOCTU 3aBUCUT OT OPUEHTALIMH HAllPaBJICHUS BO3PACTAHUS
NOPSANKOBBIX HOMEPOB HHTep(PEpPEeHIIMOHHLIX NOJIOC OTHOCUTENBHO KOOPIWHAT-
HOH OCH.

4.14. JIlns onperencHUsT HaUpaBJjieHUs BO3pacTaHusd MOPAJIKOBBIX HOMEpPOB
HHTepdEpeHIMOHHBIX 110710C HAONIOOAIT BOCCTAHOBIICHHOE ToNiorpaMMoi u3o06-
PaKeHUe U MBICIIEHHO MPOBOAAT HOPMATh K HHTep(PepeHUMOHHON 1010 Ce, MPOXOo-
JAHIEH Yepe3 CepedUHY paccMaTpuBacMOI'c HHTePBaIa MeXAY COCCOIHUMH y3JIaMHU
KOOPOUWHATHON ceTKU. M3 ABYX BO3MOXHBIX HAMpaBJICHWH HOPMAIM BbLIOUPAIOT
TO, KOTOPO€ COCTaBIIAET OCTpPBIH yI'OJI C HaNpaBJIECHMEM BO3PacTaHUA IOPSIAKO-
BBIX HOMeEpOB HHTCPDEPCHUMOHHBIX IIONIOC KOHEUHOM IIMPHHLI, HaBedeHHEIX
MepeMellieHieM OIHOTO M3 ONOPHLIX LIAPHKOB MHTepdepoMeTpa MeXOy 3KCIO-
SULIASMH,

4.15. TopsnxoBsie HoMepa WHTep(EPCHUHOHHBIX TONOC KOHEUHOMN IIUPUHEI
BO3pacTal0OT B HaINpaBJICHHH HNCPHCHOAUKYIIAPA, BOCCTAHOBIIEHHOTO OT NPAMOH,
npoxonsAule 4vepe3 JIBa HEMOJBIDKHBIX OIOPHBIX UIapuKa HHTepdepomMeTpa, K
NMOABMOXKHOMY OIIOPHOMY LLUAPUKY.

4.16. Ina yrimoBoro pa3pesa WM pasdpe3a B BUOE IOJJOCHI CUXTLIBAHHE HH-
popMauy NPOU3BOIAT CREAYIOLIUM 00pa3oMm.

[IpunumaroT HanpasiieHHe ocH X NapanielbHLIM JIHHUAM KOOPIUHATHON CeT-
KH, OPUECHTHPOBAHHBIM BIONEL pa3pe3a. [loBopoToOM MIMXHIENA I'OJIOTPAMMY yC-
TAHABJIUBAIOT TaK, YTOOBI oCh X Obliia mapannenbHa INIOCKOCTH MaeHUs OCBelialo-
HIeTo JIyva, IIpHYEM IIOJTOXKUTeJIbHAsA 1oJiyock OX cocTaBisina Obl Tymno# yroi ¢
HalpaBJIEHUEM paclpoCTpaHeHus ocBeryampero nyda. Habniopgag BoccTaHOBJICH-

HO€e rosyiorpauueckoe U3obpaxeHue udepes JIYIY, MOACUUTRIBAIOT YKCIIO N«gg)HH*

W 1

TepPEePEHIMOHHBIX 1I0JIOC, T.€. YUCIIO NIEPHOI0OB H3MEPEHUS APKOCTH, YKIIalbIB alo-
HIMXCSA BIOJNL OCU X Ha UHTEpBaNie MeXAY OBYMS COCEIHUMH Y3JIaMH, UMeIOIIM MU

ropAnKoBble HoMepa kK n kK + 1. Hucny NJL(.I)HPHCBB.HBHIGT 3HAK IUTIOC’, eClTU Ha-

[IpaBJICHUe BO3pacCTaHUA MOPSAIKOBBIX HOMepoB HHTepdepeHUUOHHBIX IOJOC
COCTaBIIACT TYIION YTOJI C MOJIOXUTENBHBIM HanpasjieHHeM ocld X ¥ 3HAK ~MHUHYC’,
€CJIY YKAa3aHHBIA yron ocTphI. k)

Onepailyo onpeneileHUs Yucen N,.1 ‘TIOCTeOBATEIBHO BBINONHSIIOT IIsi BCEX

ap y3J10B, pPacHoNOXEHHBLIX BOONL JIMHUU paspe3a. UHCno nepuoloB U3MeHeHUS
APKOCTH HPU 3TOM IIOACUYHUTHIBAXOT ¢ TOYHOCTEIO Jo 0,1 nmepuona. 3areM HIMUHOEIE
C ronorpamMMoi nosopauuBaioT Ha 180° u aHaTOTHYHBEIM 06pa30M MOICYUTHIB AKOT

uycna N x(éc LHTBP(}JEPBHHHOHHHX HOJIOC IS TeX )Ke 1nap y3/io0B.

4.17. Jlns KonblUeBOro paspe3a CUMTHIBaHUe HHGOPMAlMU IIPOU3BOALT CIIEMY-
KM obpazom.

BribuparoT HampaBneHus oceit X u Y BOONDL B3aUMHO OPTOTOHAITBHEIX [HAMET-
POB OKPYXHOCTH, NpoUYepYECHHBIX Ha BbIPE3aHHOM U3 usdenusa xpyre. lonorpam-
MY OPHEHTUPYIOT TaK, YTOOBI oChk X ObUIA mapanieNibHa INIOCKOCTH NaHeHUs OCBe-
marmuiero nyda. Habmionas BoccTaHoBNeHHoe TonoTpaduueckoe usobpakeHue B

+
Nyny, NOOCYUTEIBAIOT YHCIO N.(xl) NHTepOEPECHIIUOHHBIX TOJIOC, YKIIAXbIB al01IMXC S
Ha pajuyce BbIUepYEHHOUW Ha MOBEPXHOCTH U3NENHS OKPYXXHOCTH, COBIIALAIOIUEM

C MOJNOXUTENBHON Monyockld OX, U YHCIIO N(xul) [I0JIOC, YKITAALIBAIOILMXCS HA pPa-

[IMyCe, COBTIAIAIOLIEM C OTPULIATENBHON NoNyocklo OX. Ty ollepauuio MOBTOPHIOT,
NOBEPHYB LIIMMHBENL ¢ rojorpammoit Ha 180°, M HaXomsST COOTBETCTBYIOHIME

yyuclia HoJioc N(x“;) H N.:E'-z)' 3aTeM CTOJIMK MOBOpPauuBaloT Hazaxd Ha 90° u nmopcuu-

THIBAIOT YHCIIa NMOJIOC N}(,"l")n N ("1), YKNAQbIBAOUIMXCA BOONDb 0CH Y Ha paJuycax

V
OKDPYXXHOCTH, COBNAJAOIIMX COOTBETCTBEHHO € ITOJIOXUTENBHON H OTpHLIATENBHOR

nonyocamu QY. IoBepHyB cTonmuk euie Ha 180°, aHAMOIWYHO IOZCYMTHIBAIOT
YHClia H0JIoC N}‘E) 5] NJSE). Hasiee IoBopaYMBAIOT WIMMHAENL TaKUM 00pa3zoM, 4To-
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Obi OuccexTpuca YTIIA MeXOy NOJNOXHUTEIBHBIME HalpaBJICHHAMH MHOJyocet
OX-—-0Y 6nina napamienbHolt IWIOCKOCTH IMaJieHUs ocBelijatoniero jpyda. Ilomcun-
THIBAIOT uucria NV g*l')n Ngl) UHTepHEepPeHLMOHHBIX II0JIOC, YKIIAAbIBAIOUIMXCA BOONE
OHCCEKTPHCHI Ha pafiMycaX OKpPYXHOCTH. 3aTeM, moBepHyB 1umiHnenb Ha 180°,

aHANOTHYHLIM 00pa3oM HAXOHOAT YMCIA TIOJIOC Ngg)n Ngg

BecemM HalifieHHBIM umcniam V., Ny U Ng TPUCBAMBAOT 3HAK ~IUIIOC’, eCnd

HAIIpaBJIEHHE BO3PAcTaHUA TMOPAAKOBBEIX HOMepOB HHTEeP(PEpEHUHOHHBIX IIOJIOC
COCTABNAET Tyno#l yrojl C HalpaBJieHHEM COOTBETCTBYIOLMX ocel X, Y wnwm Ouc-
CEKTPHUCHI YIJIa MEXIY HUMH U 3HAaK 'MHUHYC’’, eCNH YKA3aHHBIN yIoll OCTPhIH,

Q6paboTKa pe3ynbTaTO8 UIMEPERUL

4.18. IIns cnyuas yrjIoBOro pa3pesa MM paspe3a B BHUOE IMOJIOCH! CPEIHION
BEIIMUMMHY OedopMalin Egclm MHTEPBANIE MeXAY HOBYMSA COCEIHUMH y3J1aMH K
H Kk + 1 HaxonsaT o dopmyrie

e}f“) =( Nﬁ)_ NS)) N/ asin), (49)

rie A — [I¥HA BOJIHBI U3JIyYeHMs Jladepa; @ — lial KOOpIOMHATHoW ceTku: O —
yT'OJ1 OCBELIeHU T TOJI0rPaMMABI.

CpenHIOn BeMHYUMHY KPUBH3HbBI MOBEPXHOCTH 1/p§cx){a UHTEPBAJIe MEXOY y3la-
MU K — 1 1k + 1 HaxopsaT rio GopmyIie

p =AWk NE S~ w TS T a (50)
+cos f) a’ |

3HAUEHUst OCTATOYHBIX HanpsoDKeHU# Op,. W Oy, Ha BEPXHEW M HIDKHEH MOBEepX-

HOCTU CT€HKH Ha MHTCPBaJIe MeXOY OBYMS COCCIHUMMU y3laMu kK u &k + 1 oneHuBa-
0T o opMynam:

(k) _ (k)
Opx = —E€_7, (51)

(k) (k) 1
Oy = - E| €.. +h(—~(-k-5)], (52)
px

riac E — MoJynb yOpyTroCcTd MaTeprasa u3elus; 7 — TOJNLUNHA CTEHKH.

JNPY HANPAXKEHUA B CEUCHUU CTEHKkH U3ENTHS IPeJICTaBIAI0T B BUE TIPAMOH U~
HAY, COEIUHAILCH TOUKH Ug;) U gr({x)-

4.19. g ko/blleBoro paspesa HaXodAT cpellHUe B MpefenaX BBIYePUCHHON OK-
DY>KHOCTH 3HaueHus nedopmaunuis €., €y, €5 M Yyy» @ TaKOKe KpUBH3HbBI 1 /px,

I/Py U 1/P6 no dopMynam:

- (+) () .

Ex::?\[(Ni?+Ni;) — (Nx2+Nx2)] f (4rsin0); (53)
- (+) () .

Ey =X [(N;’?+Nﬂ) - (NyZ +Ny2)] / (4Fsinf); (54)
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e =M [Wgy +Ng)) — (Vgy +NSH] [ (47 5in); (55)
’ny': 26 — €. — ey; (56)

1/ =;\[ N(+) N("'% . (-) (-) 2
P, VN, +N,, (Nx1+Nx2)] [ [2(L+cosf) r]; (57)
1/p, =h[(M;;+N§)'2) — (NJE'1)+NJE'2))] / [2 (1+cosB) r?]; (58)
1/p6=h[(Né?+Né;)) - (Né'1)+NG("2))] | [2(1+cosB) 7], (59)

I'e 7 — pajguyc OKPYXKHOCTH.

Ilanee ollpedensdloT 3HAUEHUST KOMIOHeHT aedopmanuit Ha BepxHeld U HUOKHeN
NMOBEPXHOCTAX CTEHKH

eﬁx ~ &y Eﬂy =€y; €6~ €5 TBxy - Txy; (60)
€, =€.+h (1/p.); (61)

€ay =€, +1 (11D (62)
€.5=€5+h (1/pg); (63)

Tny =2EH6_€Hx"€Hy' (64)

3aTeM BBIUMCIIAIOT InaBHble HeopMauud €1 U €9 U YITIbI HAKIIOHA 7] TTIaBHBIX
ITIOLIAIOK K OCH X Ha BepxHel U HIDKHel MOBEePXHOCTAX CTEHKH

_ ) .
6B1,2 015 [EBx + eBy * \/(EBx - EBy) + ﬁxy ] 3 (65)
n, =arctg ’}foy/Z (EBJC — 6}32) : (66)

= 2 2 :
€10 = 0,5 [EHx tEyy \/(cHx — eHy) + 72ny l; (67)
N, = arctg 7ny/2 (€, — €.9). (68)

M HaxoHey 110 medopManusam onpemcnsioT OCTaTOUHbIE HAPSHKEHUSA, UCTIOAL3Y S
0000nIeHHbIH 3aK0H I'yxa fuist cnyyas miockoi nedopmManuu:

0,, = ~E, (€, +v,€ ) [l - v); (69)
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2
0, =—E (€,+V €,/ (0 -V ); (70)
B 2
Oy =—E, (€, +V.€,) /(1 ~ ¥ (71)
0 =_F ; 2 (72)
H2 1(6H2 vlem)/(l - Y ),

IIe El =FE/(]1 — Vz), vy =V (1 —-1): V- Ko3¢pdunueHT [lyaccoHa martepuana
U3enus,

4,20. IMorpenHocts onpeaeieHus Hal'IpH)KBHHﬁ 3aBHCUT OT MOJYIISA YIIpyTrocTH
MaTepuarna ¥ cocraBnfeT npuMepHo 2-107F,

5. METOIHUKA UCCJIETOBAHUSA KOHBEKTUBHOI'O
TEIMJIOOEMEHA HA TTOBEPXHOCTHU OTPAXKIAIOIMNUX
KOHCTPYKIIUY U B BO3OVIHHEIX MTPOCIIONKAX

CywnocTs MeT00Q

5.1 Bumauvenng xozddruneHTon KCIDCKTHBHOTO TeinooSnena HeoOAU MU
3HATL 1A npoaenenm TEIUIOTEXHUUYECKHUX pacyeToB OTPXIAIOLIMX KOHCTPY hilHH.
IPPEeKTUBHLIM 3KCIIEPUMEHTAIILHBIM METOAOM U3YUeHHS KOHBEKTHBHOTO TeIUI10-
oOMeHa saBnsgercs UMHTepdepeHIHOHHBIM MeToJd, OCHOBaHHbIM Ha MCIIOIB30BaHUH
3aBUCHUMOCTH NOKa3aTend npernomieHUs Bo3dyxa oT TeMrIlepatyphl. Pacrnipenmene-
HHE OIITHYCCKOHW MOIMUHBI NYTH B Ny4YKe CBETa, MpolleduleM 4Yepe3 UcclieRyeMbIH
00BeM Bo3yXa, TP ONPEHAEIEHHDIX YCIIOBUAX NMPOIOPUHOHAITLHO PACIpeeTIeHHIO
TeMriepaTypkl B 00beme (B IIIOCKOCTH, lHepleHIU KYIAPHON HanpaBJieHUIO IIPOCRE-
uuBaHug) . g npopefeHus UHTEPHCPCHUMOKHBIX UCCHeHoBaHMN 0OBIYHO HCNIONE
3YIOT UHTepPEPOMETPBI, NpeHcTaBniwime coboif TpoMo3Kue CTalHOHapHLIE
YCTAHOBKH, NMO3BOJISIOIE NIPOBOAUTE UCCIIEMOBAHUSA JIMILb HA MOJIETIAX.

Ha ocHOBe mnasepHbIX HUCTOUYHHKOB H3NYYEeHUs] B HNOCTERHUE T'oObl CO3HaHbl
NPOCThie U KOMINAKTHLIC CXEMBI UHTep(DEePOMETPOB, [M03BOIAIOILME HCITOIIL30BATh
MHTepPEepeHUMOHHBI® MeTol, HCCIeOoBaHUS KOHBEKTUBHOTO TeIUlooOMeHa He
TOJILKQ HA MOAENAX, HO ¥ HA HATYPHLIX 00BeKTaX, HAIPUMED, CTEHOBLIX MAHENAX,
NPOXOOALMX TeIoTeXHHYEeCKHe UCIILITAHUA B KIIMMaTHYeCKUX KaMepax. Omican-
Hasg HHXXE METOJUKa OCHOBaHa Ha NMpuUMEHeHUH OJHOI'0 U3 Takux HHTepdepoMeT-
poB — na3epHoro uHTepdepoMeTpa caBura. Ero cxema npuBeiieHa Ha puc. 13.

HNHTEepdepoOMeTp COCTOUT K3 U3MepUTellbHoro OyoKa U OBYX BBIHOCHBIX 3ep-
Kan 60 U &, YKpPEeIUIEHHBIX Ha HccledyeMol HOBepXHOCTH WX B BO3AYINHOM mpo-
croftke. Bce OTTHYECKHE 371eMEHThI U3MepuTenbHOTO OoKa 3aKpervieHbl Ha of-
INEM OCHOBAHMHU - ollTMueckol ckamee. [IpuHimn paboTel uHTepdepoMeTpa coc-
TOUT B cnepyiouleM. Jlyu nasepa, pacliuMpeHHbIH ¢ MOMOUILK 3PUTEIBHON Tpy OB,
3ePKAJIOM J, 3aKpeilieHHBIM B IOCTHPYEMOR KapfaHHOH olpaBe, OTKIIOHAIOT

Ha NPHEMHOE 3E€pKAI0 6, HANPABJIAKILEE JIYY BOOJIb NOBEPXHOCTH OTPaXIAIONEH
KOHCTPYKUHYA Ha 3epKano &, NepeleHIUKYNAPHOE HATPABIIEHUIO paclpoCTpaH eHUS
nyya., Onrudeckasi JUIMHA NYTH Jiyya B TNPHUCTEHHOM CIIo€ BO34yXa Ha y4yacTKe
MeXOy 3epKamaMu 6 U & MOAYIHUPYETCS BCIACLCTBHE HCOOHOPOOHOCTH pacrpe-
NeNeHusT TeMIepaTrypel B crnoe. JIyd, oTpakeHHBIH OT 3epKajia &, Uepe3 3epkajia
6 U 5 Bo3BpaliaeTcs oOpPaTHO B MU3MePUTENBHLIN OJIOK M MNorajdeT Ha CTEeKIISH-
HYIO TUTACTHHY, YCTaZHOBJICHHYIO TIO[, YIJIOM K HampaBieHUIO nyda. Jlyuw, oTpa-
*KeHHBIE OT IepenHeit U 3agHet NoBepXHOCTeH T1acTUHbI, ronajgas B o0beKTUB ¢o-
TOA4niapara, UMerT HeOOoNbIIOW nomepeudHbld capur Ax ¥ GopMHUPYIOT B IHIOC-
KOCTU (POTOIUICHKHU CABUT'OBYK HHTepdeporpaMmy, o0ToOpaxalwLLyIOo Ionepey-
HO€ pachpefieieHHe pa3HOCTel OJIMH NI6LIX ABYX mapaisienbHBIX JIYUEH, OTCTOS-
IIMX Opyr oT Apyra Ha pacCTOSHHMM CABHUI'a Ax. BemuuumHa AX CBA3aHA C TOJNLIMHOH
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Puc. 13. Jazepuplit uu-
- TepdiepoMerp CABKIa
—  UBMEPUTENbHBLU
o6a0oK; 2 — naszep; 3 —
spurenvras Tpyoa; 4 —
CTeKAAHHARA NAGCTUHA;
S5, 6, 8§ — 3epxana 6
I0CTUPYEMOU  onpase;
| 7 — NOBEPXHOCTb 00%-
exra, 9 -~ (poroan-
napar

A TUTaCTUHBLI M YIJIOM 0 nnafleHus JIY4a HA [UIACTHHY COOTHOLLIEHUEM

Ax =k sin 28//n2 — sin28 (73)

roc n — ToKasaTellb npenoMIICHHA CTCKIA.

JKCNePpUMEHTAIbHG YCTAHOBJICHHAS ONTUMAJIbHASA BEJIMUMHa CABUTa COCTaABIIA-
eT 1—-2 mm. Heobxooumas id NOJIVUEHUS TAKOI'Q COBUTA TONIUMHA CTeKIISTHHON
IIACTUHL [PV DAHEHMH HA Hee nyva 1ol yriom 45° cocrasnster 1,32—2,64 MmM.

OmacadHbliii f1azepHbIl BHTepdepoMeTp cIBHra odnagaeT CpaBHUTENBHO BBICO-
Ko#t BuOpoycToftuBOCTEIO U He Tpebyer CnoXHOM IOCTUPOBKH, TaK KaK HHTEpP-
hepHpYIOUME NYUM TPOXOIAT Uepe3 OIHH U Te e ONTUUYSCKHUE ITIEMEHThI.

IIna yno0crBa uamepenns npupailieHudt mMHHLI 0NTHYECKOTo NyTH HHTepdepo-
rpaMMy IOJIYYAIOT B NON0CaX KOHEUHOW IIHMPHHBI, 00pa3syIouUmMXcs 3a cUeT HEKOTO-
po# HeNnapannesIbHOCTH CTOPOH CTEeKAAHHON macTyHbl. [lonockl KoHedYHOH 1w pH-
Hbl OPHEHTHPYKT HEepreHONKYIIAPHO H300paXeHUI0 NMOBEPXHOCTH OTpAXICHUA Ha
HHTepdeporpamme. HenocpedcTBEHHO U3MCpseMoli BEMTHYHHON ABNSETCA OTKIIO-
HeHue Ap (0) udrepdepeHiMOHHON TIONOCHL ¥ TIOBEPXHOCTY OI'PAXISHUA OT CBOE-
ro HEBO3MYIUIEHHOI'O NMUIOXKeHUA, COOTBETCTBYIOLIETO OTCYTCTBUX NONEPEYHOTo
rpagMeHTa IOKa3aTens INpejioMIIeHUs BoO3JyXa B NPUCTeHHOM crioe (pHc. 14).

I'papuenr Temmeparypsl A7 (0)/Ax B IpHCTEHHOM Cioe BO3AyXa OllpefensieTcs
U3 COOTHOILIEHNA

At (0) [ (Ax) =Ap (MM QQaxplk), (74)

roe Ax — BeEJIMYMHA TIOMEPEUYHOT'o CABUTA u3006paxxeHMit; p — IEepUON NMOJIOC KO-
HEeYHOM WMPUHBI, [ — paccTofAHUE MEXY BbLIHOCHBIMHM 3epKanaMu;, X — TepMo-

onTHYeCKUR KoadpPuuMeHT Bo3myxa; M — macmirab u3zoOpaxeHus; A — mMIMHA
BOJIHBI H3/1yUCHUSA JTa3epa,

Hns onpeneneHus Kod¢pduiMeHTa KOHBEKTUBHOTO Tew1ooOMeHa &, [JOTIONTHH-
TeIIbHO C IIOMOIUBIO TEPMOMAp M3MepAT pa3sHOCTh TeMIeparyp f,, HOBEPXHOCTH
OTpaXaeHNs U TeMIePaTyphl /, BO3AYXa Ha yIalleHUH OT OTPaXKIeHHMs

a, =nt(0) ?\B/ [Ax (7, = rH)], (75)

roe A, — K03 UUMEHT TemTONPOBOJHOCTH BO3IYX4.

[Ipy wccnenmoBavuM TOHKUX BO3NYIUHBIX MOPOCNoeK Mo HHTepdeporpaMme
HEBO3MOXHO HEMOCPEACTBEHHO OIPENENUTh HEBO3MYIUEHHOE TOJIOXKEHKE HHTEP-
(pepeHIMOHHBIX TIOJIOC, TAK KAK N0 BCEMY CEUESHUIO NPOCNONKH I'pafieHT TeMIiepa-
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Puc. 14. Bua uarepdeporpam-
Mbi CABHMra MPHCTEHHOrO CAOHA
BO3AYyXa. P — nepHoJ nojoc,
p(0}) — oTkIOHEeHMEe mHOAOCHI
OT HAYANbHOTO HEBO3MYUIEHHO- &
'O HOJNOXKECHUSA '

]
.......

0 e

TYpbl OTIIMYEH OT HYJISI U OTCYTCTBYIOT TOUYKHM, I'le CMellieHue AP Obi10 Obl HyTie-
BbIM. B JTOM Ciyyae HeCMellleHHOC NMOJIOKEHHE TIONIOC HaXOUAT UCXONOS U3 Y-
BWA HOPMUPOBKH, COCTOALIECI'O B TOM, UTO UHTETpAI OT I'paflcHTA TeMIIepaTy Pyl
O TONUMHE TPOCNONWKH paBeH PA3HOCTH TeMIlepaTyp Ha ee noBepxXxHocTax, C sTo#h
HENbIY BLIOBUPAIOT YCIOBHOE IMOJIOXMEHYE HEeBO3MYHICHHON UHTepdepedusoHKON
noMocki. Ee npoBOXAT HA HHTepdeporpaMMe NaparieslbHO NOJI0CaM KOHESHHOH
M pPHUHBI, HaOrIomaeMblM Ha BBIXOJe HHTCcpdepoMeTpa npu yCTaHOBKe 3epKaiia
O AEPIEHOMKYASIPHO NajawoilemMy nayuy (cM. puc. 13). PazbuBarT TOAUMHY
BO3IYUIHOHW NpOCHONKY HA UeTHOE UHCIIO M PaBHBIX YacTel U HAXOMAT BesilUYMHb]
OTKJIOHEHKH Ap; HHTep@epeHUMOHHO# TOJIOChl B TOUKaX pa3dUeHMs OT yC/ioBHOR
HEBOBMYILUCHHON TONoChi. JTH OTKITOHCHHA .::fixpj LHPOIIOPUMOHATILHE HEKOTOPAIM
YCITOBHbLIM 3HAUCHUAM [pafucHTa TeMIlepatyphl B Touykax pa3buenna. Haxopsar
sHaueHus AT vHTErpajiia OT 3TOI'o YCIOBHOTO I'pajideHTa TeMIeparypbl, MOAbL3Y-
ACch bopmyiaolt CUMIICOH2

m-1
AT = (Ap,+Ap_,+ £ b.Ap.ya M/ {(6Axmplk), (76)
0 m j=1 1 1
I'1e @ — TONUMHA BO3OYUIHOH NPOCIioNKH, bj =4 apnj =1, 3,5,...,m—-1nu

bf=2 npuj=2,4,6,... m-2.

NCTHMHHASA HEBO3MYIIEHHAs IOJIoca CMeElleHa OTHOCHTEJILHO YCJIOBHOM HAa Be-
HHYKHY ¢, onpeaesieMylo U3 COOTHOLIEHUS

C=1n— L.~ AT, (77)

rae fg Mty — TeMIeparyphbl Ha IIOBEPXHOCTAX BO3MYUIHOK NPOCIOHKH, ompere-
NAEMBIE ¢ TIOMOIIBIO TEpMOTIap.

OTpulaTebHOEe 3HaueHye ¢ COOTBETCTBYET CMELLUEHHIO B CTOPOHY UHTepPepeH-
LUOHHOH MOJIOCH], MO KOTOPOH ONpenensanu OTKIOHEHUS Ap;, MONOXHUTEIBHOE —

CMelleH’1o B 00OpaTHOM HaNpaBIICHHM.

3HaueHUe rpadMeHTa TeMepaTypbl mf/ Ax B NOOOM j-M CeYeHHH BO3OyLIHOM
npocnoiku OymeT paBHo

Mj/(ﬁx) = (Ap].-i- c) \M [ 2axplk) . (78)

[lyTeM MHTEIPUPOBAHUS TPANUCHTOB TeMIlepaTypsl no ¢dopmyne CumncoHa
MOXeT ObITh HaliieHa TemIlepaTypa [; BO3AyXa B I-M CeYeHHUH BO3AYLIHOH Ipocilof-

KU 0711 YeTHLIX 3HAYeHHH !
11
t; =1+ [Apg+ap+2c +; 31 b; (8p;+c)aAM] /[ (6Axmplk), (79)
roe b]- — npoberaer yKa3aHHbIe BEILIE 3HaYCHUA.
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CpenHsasa TeMIeparypa Bo3ayxa f cp B npocrnotike paBHa

D

m
fop = I fi/mI2+1, (80)

roei=0,2,4,...,m,

KoadPpuupeHTsl KOHBEKTHBHOTO TemwtooOMeHa (h.g N Qi) Ha NOBEPXHOCTH
nmpocnoliky OyOyT COOTBETCTBEHHO PABHBI:

Geo = Aro/80) I\ /¢t —t) |5 @ = (ar, /ax) N1 ¢ — 100 ] BD

Ons mpoBepeHUs U3MepeHHP HOMXKHBI TPUMEHATECA npubopbl, MaTepuahsbl H
obopynooBaklue, yKa3zaHHbIe B ITPHJI. 6.

HacTpoiixa unrepipepomerpa u npo8eOeHUe usMepeH il

5.2. UsmeputenvHbift O6510K yCcTaHaBNIUBAOT BOMM3U HCCNELYyEeMOTO or'paxae-
HuA. 1ipy u3yyeHur KoHBeKTHBHOI'O TeIW1o0OMEeHa HA MOBEPXHOCTH OTpaXiIeHUA
yCTaHaBIMBaT 00a BRIHOCHBIX 3epKaia B KWCTHpyeMoll omnmpaBe Ha UCCeayeMOM
yYacTKe OorpaxiaeHUsl Ha olHo¥ BbICoTe. PaccTofiHHe MexXAy 3epKallaMM HOJIKHO
cocTaBiaTe 0,5—1 M. KctupyemMyio onpaBy 3epKa.i KpensaT K CTeHe C IIOMOIIBKO
IUTacTHIIMHA.,

ITpu H3yuYeHHH KOHBEKTUBHOT'O TemnooOMEHA B BO3OYLTHON npocnoiKe a3ep-
HBIA 7Iy4 BBOISAT B IPOCIONKY Yepe3 OKHa, BMOHTHPOBaHHbLIE B TOPIIeBYIO 4acCTh
naHenu (puc. 15). PasMep okKoH [HoOJIXKeH HECKONBKO NpPeBLIILATL LLUIMPUHY IIPO-
cnotiku, CTekna MOIKHLL ORITH MIOCKONApaNIenbHEIMU. BBIHOCHBIE 3epKani B
I0CTHPYeMOH ollpaBe H OKHA KPEMAT K TOPLY naHeseH IWIacTUIIHHOM.

5.3. BaoyaT nazep U OPUEHTHPYIOT 3epkajna S U 6 (cm. puc. 13) Tak,
yToObl 7YY MpoUIeN NapAIebHO NMOBCPXHOCTH OTPAKACHMA WM NOBEPXHOCTAM
BO3AYILIHOA IPOCHONKH, BIUVIOTHYIO NPHMMBIKAS K YKa3aHHBIM MOBEPXHOCTAM.
OpHeHTHPYSA 3epKano 8 MepHeHIUKYIAPHO JIyuy, JOOUBAIOTCS TOUHOrO BO3BpaTa
JIy4a B BLIXOOHYIO JIMH3Y 3puTensHol TpyOnl. Ee perymupoBkolt noOumalorcd,
yroOBl Inyd, npoluenumit oOpaTrHo uepe3s TpyOy, MMell MHUHUMAaJIbHOE CEYCHME,
KoHTponupyIioT Hanuuue uHTepdepeHUMOHHON KapTUHBI, IMAOs B BUNOHCKATEND
(poroannapara. Huadgparma oO0LeKTHBA MPU 3TOM [HoJKHA OBITh TMOJIHOCTBIO OT-
kpbita. OOpaTHLIA NTydY HE JoJIXKeH o0pe3aThcs KpasiMHU 3epKan Uny auadparmol
00bekTHBA. O0BeKTHUB GoKYyCUPYIOT Ha JanbHee 3epKalo 8. s 3Toro yCTaHaBJIU-
BaKOT Iepel 3epkajioM & IMOJOCKY depHO#t Oymarm u goOuUBaIOTCA NOJYYEHHS ee
pEe3KOT0 U300paKeHus B BUIOUCKATETE.

S5.4. Ilpu uccnegoBaHMK BO3AYIIHBIX IIPOCINOEK NONMONMHUTENBHO HeoOXoauMo
3apUKCUPOBATh HallpaBJieHHEe HEBO3MYILEHHLIX MHTepPEPEeHIUOHHLIX I0JIOC.
Iig 3Toro pa3BOpauYMBAIOT 3ePKaJio J MNEpeneHJUKYIISIPHO NajaruieMy JNydyy H
CHOBa HOOMBAIOTCA BO3BPATA OTPAKEHHOTO JIyUa B BHIXOAHYIO JIMH3Y 3pUTENBHON
TpyObl. Habmiomass B BUIOOMCKAaTeNnb WHTepdepeHUMOHHBIE [TOOChI, OPUECHTHPYIOT
¢hoToannapaT Tak, YyToObl HY)KHHUH M BepXHHMH Kpas Kanpa ObIIH MapanielbHbl
nojnocaMm. Iipu BhINONHEHMH RANLHEHIUMX ollepalil opueHTanuK (oToammnapara
He H3MEHATOT,

3.5. NurepdepeHUMOHHYI® KapTHHY (oTorpadupyioT Ha HU3KOUYBCTBHUTENb-
HYIO IUICHKY co BpeMeHeM s3kKcno3uliul 20—30 ¢. JmuTenbHast 3KCMO3UUMA HeoO-
XOoIMMa NN YCpeIOHEeHHs cCyYalHbIX KoJieOaHUR HHTepdepeHUHMOHHBIX II0JIOC,
BBI3BAHHBIX ONYKTYauUMAMH KOHBeKTUBHOTO NOTOoKa Bo3ayxXa. Ecnu doTomneHka
OKa3bIBae1Cs IEePEIKCIOHHPOBAaHHOMU, HeoOxomumo ocnabuTe nasepHbIf Ty4 ¢
[TIOMOUIBI HEUTPANbHBIX (DUILTPOB, YCTAHABIMBAEMBIX Ha NYTH JIyUYa MeXAy CTEK-
NAHHON TUTaCTUHOR U 00beKkTMBOM (hpoToannapara, ¥ MOBTOPUTH DKCIIOHHPOBaHUE.

5.6. Undopmanmio ¢ untepdeporpaMmel, oToOpaxkawoeil mone TeMIepaTyp y
cBOOOHON TNOBEPXHOCTH OrpaXIeHHsA, CUMTHIBAIOT CeAyIOIMM oOpazom. Boons
IHenTpa modoit unTepdepeniorHol Monochkl HA yyacTKe, IJe OHa 3aHUMAaeT CBOE
HEeBO3MYIIICHHOE [ONOXeHHUe (T.e. Ha YAAJIEHUHM OT MOBEPXHOCTH OTPAXKICHHS)
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Puc., 15. YcTaHoBKa BRIHOCHBIX 3epKal U HAOGAI0AATENbHBIX OKOH NPH HCCIEeA0BA-
HHH KOHBEKTHBHOYrO Terjio00MeHa B BO3AYIUHOH NPOCIIOHKe

I — nazepuwtit nyy; 2 u 6 — 8blHOCHbBIE 3epKana; 3 — HabawoarenvHvie OKHA, 4 —
UCNBITYEMbIU PPAZMEHT 02PANOEHUR C GEHTUAUDYEMOU Npocaoikoll, 5 — 803
OYWHAA npocaolika

MPOBOIAT NMPAMYIO U NpOHOJDKAIOT €€ O0 nepeceuyeHud ¢ JIMHWEH, oToOpaxkaionieit
MOBEPXHOCTh OTPOXKISHUA Ha “HTepdeporpamme (cM. puc. 14). OT ToUKH nepe-
CEUECHUA BOONEL ITOH JIMHUM U3MepAIOT oTKIIoOHeHHe Ap (0) uHTepdepeHUMOHHOHN
NMONMOCEL. Ha HEBO3MYIICHHOM yUaCTKe HHTEPMEporpaMMBl UZMepsIOT NEepUoN

N ITONOC KAaHAHNM TIranm sy

T
r b I - a s W AN KA m‘lt’f.lllul'

5.7. Insa cunthiBaHuA HHpopMauuud c HHTepdeporpaMMbl, oTobpaxkaroleit
[10Jie TeMIIepaTypsl B BO3OYIUHO Upocnofike, HAa HHTepdepoTpamMMe IHMPOBOOAAT
NPAMYIO, IAPATHICALHYIO BSpXHEMY MK HIDKHEMY Kpalw Kafapa. ITa npsimMasi o1ob-
paXkaeT YCIOBHOE NOJIOXKCHUE HeBO3MYILIEHHON Imosiochl. [IpsaMbIMH, napannenb-
HBIMH H300pa)KeHUAM CTEHOK BO3OYIUHON Ipocloikd Ha HHTepdeporpaMme,
pa3duBAOT NPOMEXYTOK MeXAy CTeHKaMH Ha YeTHOe YHUCIIO PaBHBIX YacTel.
llar pa30ueHus, BLIPAXKCHHLIK B MUNNUMeETpax, paBeH OOHOMY-ABYM MACHITA-
0am u300paxenus Ha uHTepdeporpamme. OT YyCIOBHOTO HOJIOXEHHSA HEBO3MY-
INEHHOA MOJIOCEI M3MEpPSIOT OTKIIOHEeHUS Ap; kKako#-inbo uHTephepeHIMOHHON

oJIoChHl BO BCeX TOYKAx pa3OueHus.

Obpaborka pe3yabraro8 UaMepeHuu

5.8. KosdbduuueHr KoHBeKTHBHOTO TemiocoOMeHa y c¢BoOOOHOK IIOBEpX-
HOCTH OTpaXJeHUA HaxonsaT no dopmynam (74) u (75).

5.9. Ilpm uccrmefoBaHUM BO3OYIUHBIX MNPOCIIOEK HAXOUAT KO3(PPUIHEHTHI
KOHBEKTUBHOI'0 TelulooOMeHa mo dopmynam (81). Bxoasuue B 3TH (POPMYIEI
BeJIHUMHB! BBIYMCHAIOT Mo dopmyiiam (76) —(80).

PacnipefieneHue TemiepaTypbl B NOTICPEYHOM CeUEHHH BO3JAYUIHON MPOCITONKHU
HaxooAT 1o dopmyne (79), moactTaBisgs 1MoclegoBaTENIbHO YeTHLIE 3HAYCHHA 1.



6. IPUMEPBI NCITOJIb30OBAHHUA OIMUCAHHLIX METOIUK
IrOJIOTPA®UYECKHUX HCCJIEHOBAHHHA!

Hceenedoganue TepMOHANDANEHKO20 COCTOARUR OOHOCAOUHOU U TPEXCAOUNO
CTEHOBOU naneau ¢ 3P PEeKTUBHLIM YTENAUTENEM

6.1. B HADYXHBIX OI'PAKAANUMX KOHCTPYKIMEX U3 JNEIKUX U gUEeUCTHIX
DETOHOB, PKCINIYATHPYEMBIX B CYPOBBIX KIIHMaTHYeCKHX YCIIOBUAX, Habnmonaerca
XapakTepHast i HUX KapTHHA TpelumH., OnHoH U3 BO3MOXHBIX ITPHUMH UX TTOSAB-
JICHUS ABAAKTCA TeMllepaTypHble HANMPSIKEHUN, BO3HHKAKILME B HApYXHBIX OI-
paXOEHUAX TNpPH HepAaBHOMEPHOM paclpenejleHHM TeMIepaTypbl. s oleHKH
POJIM 3TUX HANPSXXEHUH B Ipolecce TpelHooOpa3oBaHua Mo METOIHKeE, OIUCAH-
HOH B pa3n. 2, ObIIM npoBedecHbI HCCIIedOBaHUS TepPMOHATPSKEHHOTO COCTOAHUA
OJHOCIIOWHBIX U TPEXCIHOWHLIX HAPYXHBIX CTEHOBBIX IaHeleH.

[IepBoHAUaNBHO TeMIepaTypHbLIe HaNpsKEHHS M3Yyuyanyd B Haudorlee HapspKeH-
HOH, TOOOKOHHOW YacTH CTEHOBOM MaHENIM, I'le ¥3-33a HEpAaBHOMEPHOTO ee HarpeBa
PaguMaTopoOM LEHTPANbHOT'O OTOIUIEHUA Habmonaerca HaubomnmblIass HeoOHOPO[-
HOCTh TEMUEPATYPHOTO Mojis. PaccMaTpuBanmu ¥ MOOEIUPOBAIM IITOCKYIO 3aHayvy
TEPMOYIIPYTOCTH. Molens NONOKOHHOM vacTu cTeHoBoM maHenu (puc. 16,2),
BBINTOJIHCHHAA U3 anebactpa B M&CH_ITHzﬁe 1:21, umMena BUJ BRITSHYTONH mpsamo-
YTONLHONW IUIACTUHBI CeYeHUEM 2X7 cM<, TopleBbie I'paHd KOTOPOH OBUIH Temo-
U30MMpoBaHbl. Ha ogHoM 13 GOKOBBIX rpaHelt ¢ MOMOIIBIO TPYOUATOTO NYUHUCTOTO
HArpeBaTeNsd CO3LAaBAJIM pacupelelicHUe TeMneparypbl, OlH3Koe K mapabonuuec-
KOMY, KOTOPO€ HMHUTHPOBAIIO U30bITOUHBLIN HarpeB BHYTPEHHEH CTOPOHBI TAHENH
pPaguaTOPOM UEHTPAIILHOTO OTOINICHUS, a IPOTUBOIIQIIOXHYIO TI'paHb MOJENH
oOoyBalil BO3AYXOM C NMOMOIUBK BEHTUIATOPa M HONIEPKUBANU TIPH NOCTOSIH-
HON TeMiieparype. PacrpenerncHue HaOpspDKEHHON TemneparypHou nedopmanum,
HalifjcHHOE 110 METouKe pa3d. 2, 0oKa3aHo Ha puc. 16,6: oHo JocraTouHo OiIH3Ko
COTNACYETCS C TeopeTHUECKHMM pellleHMeM paccMarpuBaeMoii 3amauu [7]. Kak
BUJHO U3 puc. 16,6 B HKHeil 1 BepxHell 30HaX NMOJIOKOHHON Y4CTU NaHeln Habiio-
JAOTCA 3HAYMTENbHLIE OedopMalluM pacTsXeHus, oO0ycrnoBJieHHbIe TepMOYIIPYTH-
MU PACTATUBAIOIIMMHU HAIPSAXKECHUIMU.

6.2. bonee nocrosepHbie JaHHLIC O TeMIepaTYPHBIX HANPAXKEHUIX B CTCHOBOMN
naHe/ld ObINM MONYYEHbI OPU UCCIIENOBAaHUM MOJENH 1ejIoM CTEHOBOUW NaHENnu C
OKOHHBIM mpocMoM. Mofens Takxe Obliia U3TOTOBIIeHa M3 alebactpa B MmaciuTade
1:21. Pa3orpes mopenu ¢ Teroioft CTOPOHBI, HMUTHPYIOLIEH Pe3ylbTaT BO3IEl-
CTBUSL pagyaTopa LEHTPAJILHOI'0 OTOIUVIEHUS, OCYLIECTBJIANIN IUIOCKHM KOHTAaKT-
HbIM HarpeBaTeneM, pacnojioXXeHHBIM IO 0OKOHHBIM npoeMoM. KoHTposb TeMIie-
paTypHOI'0 NOJIA MPOU3BOIUIIM C IIOMOIUBK 3aJieJiaHHBIX B TEJI0 MOJEHH MEIHO-
KOHCTAaHTAHOBLIX TE€pMoIlap, U3I'OTOBIIECHHAIX K3 IPOBONOKYU duamMeTpoM 0,07 MM.
Ha xononHoit cTopone mojenu, ob6ayBaeMoll BeHTUIATOPOM, OLIIO CO3JaHO HU30-
TEPMHUYECCKOE paclpefieNeHUe TeMIepaTyphl,

TemMrepaTypHoe MnoJjle Ha TeIJIOH CTopoHe MoJdend NOKAa3aHo Ha puc. 17.4,
a Ha puc. 17,6 uzodbpaxkeHo monyuyeHHoe B OIbITE pacipelesieHue TeMIepaTyphl
M0 CeYeHHI A—A MOJOKOHHOH YacTH MOJENH M TOCTpPOoEHHOoE 110 JXAHHBIM HaTyp-
HEIX HabmrogeHuit. KoadduuueHT nuHeliHOro TeMIepaTypHOTO paclUMpEeHUsS Ma-
Tepuala MOJIC/IM, ONpeNneneHHLId o nm. 2.15 u 2.17 mMeTolMKH, okasaucd pas-
HeIM 1,36-10—50C-1,

[Io Metoouke pa3n. 2 OblaM MojiydeHbl UHTepdeporpaMmal (puc. 18), oTob-
paxaolme pacrpegeneHie TeMIEpaTypHbiX OedopMalMii Ha Telwloil CTOpoHE
MOENU, U B y3/1aX KOOPOMHATHOW CETKH ¢ IaroM S5 MM HalieHb! IViaBHLIEC Ha-
IPsOKCHHUBIC gdedopMaluuy ¥ YITIBI HAKIIOHZ TIIaBHBIX IUIoIAaZoK. Ilo sTUM [1gH-
HBIM OBUIM NOCTPOEHBI TPACKTOPUM IMIABHBLIX HedopManui, coBIafarmIime ¢ U30-
CTATaAMU — TPAacKTOPUSIMHU TIIABHBLIX TeMIIEpaTypPHbIX HAIPSDKEHUH B MOICIIU
(puc. 19). HanmpasinieHue BO3MOXHEIX TeMIlepaTypHbIX TPEUIUH NEePNEeHAHKYIIAPHO
HanpaBjIEHUsIM TNaBHBIX PACTATUBAWILMX TeMIlepaTypHbIX HalpsHKeHUH (CIUIoLU-

e e b — -

L pan NMPUMEPOB HCIONB30BaHMA Tojlorpaduueckol MHTepdepoMeTpud B NIPH-
KJTATHBIX MHXKEHEPHBIX MCCIeJOBaHUAX CONepXKuTcs Takxke B paborax [1] — [6] .
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Puc. 16. Pacnpepenenue temnepatyps! (¢) ¥ HampsixeHHo# Aedopmauuu (0) Ha
Terioil cropoHe mojenu. CniaowHasag JIHHMA — SKCHEpUMMEHTalIbHasi KPHBas,

NYHKTUPHAA — TeOopeTHYECKas

—
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— | - Puc. 17. TemneparypHOe moJie Ha Ten-
\ —_— ‘ 0% CTOpoHe Monaenu (@) H pacnpene
nenne Temnepatypbl (6) B ceyeHunu

12345 5432 1 A—A B Mozgenu (CnLIOIHAA JIMHUA) H B
Hatype (nynxtupHans nuxust), lindpsr

Ha H30TEPMAX YKa3bIBalOT M3OBITOYHYIO CBEPX HIOTEPMHYECKOrO NOJIA TeMIepa
TYPY

HbIC JIMHHUH) , TIOSTOMY OHO [OJIXKHO COBNAJATh C TPACKTOPUAMM ITIABHEIX Haps-
XKCHUHU CKaTUA (NMYHKTHPHBIEC TIMHUH ) .

BeposaTHOCTL NOSBNEHHS TEMIIEPATYPHLIX TPEHIMH 3aBHCUT OT COOTHOIIEHHS
BCJIHYMH ITIaBHOTO PACTATHBAICILETO HAPAXEHUI Ul H pacYeTHOTO COIIPOTHBIJIe-
HUg R, MaTepuana mNaHelM O0CEBOMY pacTskeHwo. [IpummMas mo CHull

2.03.01-84 xo3dbuiHeHTs] YCIOBUE paboThl H NEepETrPY3KU 1A paccMaTpUBae-
MOTO Ciiyuyasi, paBHBIMM EIMHMUE, MONyYaeM ycrmoBue o0pa3’oBaHUsA TeMIlEpaTyp-
HBIX TpeWWH Oy = R. Takum o6pa3om, njis MPOTHOZUPOBAHMS NOSABIICHUS TPe-
LMK HeoOXoauMo yCTaHOBUTL OONIACTH, THe BBLUIONHAETCH VKa3aHHOE YCIIOBHe.
[To cooTHomienusam (33) — (39) ObInu paccuMTaHBI TTaBHLIE HaIIpsKCHUS B HaTyp-
HOM CTECHOBON mnaHenw 1313 ra’oCuiMKaTa Mapku M35, ¢co 3HadyeHHaMH: @ = 0,8 x

x 10—30C-1 g =2.10 Mlla, ¥ = 0,2 ons ycnoBu#t 3MuMHHX HaTyYpHBIX HaGMoe-
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Puc. 19. Tpaexropus riaBHbIX H3- \
b s / -JJJ.-?/ -
- - -
NpsKEHUN B CTEHOBOi MaHeNIH . N

HUH 32 TAKON CTEHOBOU mMaHennlo XWioro goma B r. Alixane. Ta ob6nacts, roe rias-
Hble TEPMOYIIPYTHEe PacTATUBAIOILME HANPSXXKEeHUS B HaTypHoOU MaHeNH IpeBoCXO-
AT pacdeTHOE COMNPOTYMBIICHME IasocdsiuKata mMapxu M35 (R, = U,11 MIla) Ha
puc. 19 oTmedeHa aBottHOH WTpUXoBKo#. M3 3Tolt 06macTy HauHaeTCH NOSABJICHUE
TeMIlepaTYPHBIX TpelluH. OIMHOYHON IITPUXOBKOM BBIENeHL! oOmacTu, raoe yI-
pyTHe pacTATMBAIOWMe HampsDkeHus mnpeBocxopsat 0,5R ;. B aroit obmactu Gynet

MPOUCXONUTE JalbHellllee pa3sBUTHe TeMIlepaTypHBIX TpeiuuH. M3 puc. 19 BuaHo,
yTO TPelUMHbl B YKAa3aHHBIX o0nacTsax OyOyT moYTH BePTUKATIBHLEIMU, U UX IOSB-
JieHue Hauboree BepOATHO B HUKHEeH 4acTU Teryiod I'PaHUu ITaHenu.

B HMXXHell ToOUKe HAa OCH CUMMETPHMM IIaHENU IIIaBHEIE pacTATHUBAIOIME ynpy-
rHe TeMIlepaTypPHbIe HAIPSKeHN 0Ka3aIMCh paBHbIMM Oy = 1,42R

Ecnu ydeCTh NON3y4yecTh Ta30CUNTUKATA 32 BpeMs, PaBHOE 45p CYT OT Hauana
OTONIMTENBHOTO Ce30Ha A0 MOMeHTa YCTEE_IPBHCHHH pacueTHOT'O paclipelelleRHA
TeMiepaTypsl, To o Gopmyie (43) npu H (45) =0,755 nonyuumM, 4To Haubonb-
liee IMaBHOE pacTATHBAKOILee HANPSAXKCHYE B HUDKHEeH TOUKE CpemHero BEPTHKAIb-
HOTO CeYeHUS MONMOKOHHOM YacTH CTEHOBOM ItaHe I Ha Terwioi rpaHu OyjeT paBHO
1,07R ... Mo>XXHO cOenaTh BbIBOJ, YTO BEPTUKAIBHLIE TPEUMHBI, 4ACTO HabmIoMmae-

Mbie Ha BHYTPEHHEH TeIUlol CTOpoHE IMOOCKOHHOHN HYacTU CTEHOBBIX IaHeENEH,
BBI3BIBAIOTCS TeMIIepaTYPHBIMH HANpPSOKCHUAMH, BO3HUKAIUMMH BCIIEICTBHE
HepaBHOMEPHOT'Q HArpeBa naHenyu oTOMUTEIIbHBIM npubopoM,

6.3. Ilo meronmuke, omicanHol B pa3n. 2, ObUIM mHMpoBedeHbl UCCIEIOBAHUS
TEPMOHANPSIXKEHHOTO COCTOSIHUA TPeXCIIOUHBIX CTEHOBBIX MaHeNled ¢ XKeCTKUMH
CBA3AMHU M 3PPDEKTUBHLIM YTEITIMTENEM, TIPUMEHAEMEBIX B XKUIIBIX AOMax cepuu
111-112.

TemnepaTypHbIe HANpSXKEHUSI, KaK ¥ B pacCMOTPEHHOM BbIille Cllydae, H3yda-
i B Haubomnee HalpsxeHHON TMOMOKOHHOHN YacTu cTeHoBOM maHenu. PaccMmarpu-
BAlIach ¥ MOJCIIMPOBANIACh IUI0CKAA 3a7a4ya TepMOYIIPYTOCTH, MOCTAHOBKA 343Ul
osiCHeHa Ha puc. 20,a. Y3 nogoKoHHON YacTH CcTeHOBOM MaHenu FoOpM30HTAaJIbHbBI-
MH ceueHUssMU A U B BhIJENEH CJIOH, M0 BLICOTE KOTOPOI'0 TEMIIEPATYPa OCTACTCA
[IPaKTHYECKH MOCTOSHHON. Moenes 3Toro ciosi ObI1a H3roToBJIEHa U3 anebacTpa
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Puc. 20. Mccneayeman a)
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B MacmTabe 1:30. B kayecTBe 3(pdeKTUBHOIO yTeruvrend ObIy HCIOIB30BaH
TIOPOJIOH. YepTexxk MoJesin ¥ pacnosiodeHue Ha Hell crnaeB TepMoliap MOKa3aHbl Ha
puc. 20,6.

Pacnipenenenue TeMnepaTyphl Ha Teliof CTOPOHE MOMENHM, NOJo0OHOoe Haryp-
HOMY, CO3JJABANU AYUYMCTBIM 00OTpeBOM ee ¢ MOMOUIRI pedeKTopa MOILHOCTHIO
500 BT, ycraHOBHIeHHOI0O Ha paccTosiHMA 1 M oT Mopenu. XOonoHasg CTOpoHa
MOJIENY OXJIaXAallach B pexume cBOOOIHON KoOHBeKIMU. ToplieBble CTOPOHBI MO-
ey ObUTH TelUToM3onypoBaHbl. Moens cBoOGOOHO omMpanack Ha TpU TOUKHU, UTO
o0eceuuBaIo BO3MOXHOCTE €€ CBODOOHOTO TEeMIEParypHOTO pacllMpeHust M
COOTBETCTBOBAJIO MOAECNUPOBAHUIO YCIIOBUH paboThl CTEHOBON NaHenM Ipu oOBIU-
HO HE XKEeCTKO 3aMOHOJIMUYEHHBIX CThIKAaX.

IIo MmeTomuke, uanoxenno#t B . 2.10, 2.12, 2.14, nocnemoBaTesibHo OIS Terl-
JTOM U XOJNOJHOM CTOpOH MoJenu ObIMU mnonyuveHbl MHTEpP(deporpaMmel, oToOpa-
Kaolliye TOPU3OHTAIBHYI0 MPOEKIMIO TeMIlepaTyPHBIX MepeMellieHUN B ITIOCKOC-
T TIOBEPXHOCTH MOJENIH, 4 TAKXE MPOoEeKUUID, HOPMAIIBHYIO K €€ IOBEepXHOCTH.
[TpuMepbl NOIYUYEHHLIX HHTEPPEepoTrpaMM IpUBedeHbl Ha pUc. 21.

Ha puc. 22 mokazaHo IONYyuYeHHOE B pe3ynbTaTe paclIMdpoBKu UHTepdepor-
paMM paclpepeneHye HanpspKeHHol TemrepaTypHod nedopmaiun €, Ha obeux

Hapy>XHBIX TOBEPXHOCTAX Mopenu. B rabnuue npuBeneHbl 3HAYCHHA BBIYHUCIIEH-
HbIX HAIlpsXKEHHBIX TeMIepaTYPHBIX JAedopManuuit B 1IeCTH TOUKaxX Ha BHYTPEH-
HEeW CTOPOHE HapYXKHBIX CIIOEB MOJIENU,
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Puc. 21. UntepheporpaMmbl TAHFEHUMBABHBIX (d) H HOPpMAIBHBIX (6} nepeme-

ieH M HAa XONMOTHOH MOBEPXHOCTH MOJIEITH

Puc. 22. Pacnpenenenne
NPMpauleHHH TeMIepary-
Pbl Ha HAPYXHEIX MOBEpX-
HOCTAX MOJENH NMpM mepe-
XOA€ OT XONOAHOTO B Ha-
rperoe cocroauune (@) wu
COOTBYTCTBYIOLUEE pacnpe-
OeJleHHe HATPAKEHHBIX
TeEMnepaTypHeiX aedopma-
i (6)



HopsapxoBeI# HOMep 1 2 3 4 5 6
no puc. 22,6

e el

€, -3,2 -3.,7 —3,2 4 2,3 2,7

Ucxons U3 3THUX HaHHbBIX OBIMU BBHIgABIIeHbl Haubollee HalpsSXeHHBbIE TOMKH
KOHCTPYKIUMH (Touxu 7 U 4 Ha pHC. 22,6), A9 KOTOPBIX 1O MeToauKe n. 2.22
OBUIH PACCUMTAHBI TeMIEepaTypHble NedopMauuH €, B HATYPHO CTEeHOBOW MaHenH,
BBINONTHEHHOH U3 kepam3uTobeToHa Mapku M150 ¢ miotHoCTEIO Yy = 1000 KT/M3,
st sumMHMX yermoBuit Hopunbeka., KoagduimeHT nmogobus no TemMpeparype, olnr-
PENEIICHHBI HCXONMA W3 OTHOLIEHUS BTOPHLIX IMPOU3BOAMBIX M0 KOOpAMHATE X
OT paclpenencHuss TeMaoepaTypbl B HAaTYPHOH CTeHOBOH TAHENIM M B MOIENM,
ObLl NPUHAT paBHbLIM 25,9, a KGSQ)(I)HH,HBHE nluneﬁnom TeMIepaTypHor'o pac-
LMpeHHsA KepamsutobeToHa Oy = 0,7.107°°C—1 3a5em o bopmyne O, = FE¢€,,
OBUTH omfipelieieHbl TCPMOYIPYTHE HamlpsDKeHWs O, B TOUKaX 7 M 4 CTEHOBO# ma-
Henmu (Molyns ynpyroctd E xepam3autoberona cornacio CHull2.03.01--84 Orun

el

IMPpUHAT paBHLIM 105-10< MIla) . OHu oKa3amuchk paBHLIMMU 0; = (0,67 MHa, Q‘? =2
= (0,52 MIla. Hns xepamautoOeroHa mapku MI150 pacueTHoe compoTHUBlienHe
QCEBOMY DPACTIANEHNIO Rp = (0,63 MIlla. Taxum ofpazom, TepMOYIPYIUS Pacis-
TUBAKLIME HANPSOKEHWA B CTEHOBOMN IaHEeId HeCKOJBbKO NPeBOCXoaAT R p» HO3TO-
MY B TolKe 7 BONu3K pedpa »KeCTKOCTH BeCEMa BO3ZMOYKHO IIOSBNEHHE BEPTH Kallhr
HBEIX TpernuH. HaTypHule HaOnionedusi. NpoBefeHHbIle Ha noMax cepuu 1)1-112
B Hopunscke, nokazanyl, uto nonoOHble TpelUMHLI B MOJOKOHHON Y3cTH CTEHO-
BRBLIX faHeneH UMeroT OOJBINYIO YaCTOTY IOBTOPECHHUS.

OnpEeEGENEHUé CTenehu OeCTpyKyuu 2a300eToOHa npu
OOHOCTOPOHHEM 3GMODANUBEHUY

6.4, Uccnemoranuck oﬁgaaum B BUae kKyba ¢ pebpom 10 cM u3 raszoberoHa
Mapxu M35 (g =700 xr/m°).

OOpasupl nogBepraii OOHOCTOPOHHEMY LHMKIHYECKOMY 3aMOPaAXHBAHUIO -
otrausauuio 1o I'OCT 7025-78. Ho Hauana yucnbiTauyst U nocne 10 ero UKKIIOB
o0Opasibl YCTAHABIUBAIIM B fIpecC ¥ IO MeTOHKeE, U3JIOXKEeHHO! B pa3d. 3, onpene-
AN pacnpepeneHue OJedopmanuil no Ookoit rpaHum oOpa3uoB IpH Harpyske
2 kH. Ha puc. 23,2 npuBeneHa ogHa U3 uHTepdeporpamm oOpasna, npollleiniero
HCNBITAHWE, 4 Ha puc. 23,6 noka3zaHbl HaliieHHble B pe3ybTaTe paciimPpoBKU
HHTEpQPepoTpaMM pacnpenencHusa aedopmanu$t Ha Soxolt r'paHu oGpas3ua Oo Ha-
yasia 1 nocne 10 uMKII0oB HCIILITAHUS.

M3 rpaguka Ha puc. 23 cnemyeT, uTo medopmanus HHXKHero cnost obpasia,
MOABEPTAeMOT0 B XOJi€ UCIBITAHUS IoNepeMeHHOMY 3aMOpPaXUBaHMIO — OTTau-
BaHMIK, Dojiee YemM BABOE NMPEeBOCXOANT AehOpPMALMIO BEPXHErO CIIOs, HAXOAIIIE-

Puc. 23. Hurepdeporpam-
Ma, OoToOpaxawias aedop-
Maluu o6pa3ua, npoueie-
ro 10 MMKIOB OJHOCTOPOH-
HEro 3aMOPAXKMBAHUHA TIpH
ero OJHOOCHOM CxKaTHU (@)
M PpacnpefielieHHe HpoaoJib-
HbIX nedopmanun ao
(TpUXOBaA JIMHUA) H MOC-
ne (cnyomHaa nuaus) 10
YKA3aHHBIX IMKJIOB MCHbI-
TaHHUR (6)
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rocsi NpH MNOJOXKUTENBHOW TemuepaType. ToJLMHA CI0fA, B KOTOPOM 3HayeHHE
[I0KAa3aTeNst CTeleHU OecTPYKIMM mnpeBoCxonuT (0,25, cocTaBnsaeT 24 mm, T.e.
OKOJIO YETBepPTH IJIMHBI 00pa31ia. ITOT CIIof MOXHO CUMTaTh CI0eM MHTEHCHUBHOHN

NECTPY KIIUH.

OQuexKa OCTATOUYHBIX HANDAXEHUL 8 NPOPUALHOM CTeKAe
Kopobuatoeo ceuenun

6.5. ITo ormcaHHOlit MeTomyMKe ObUTM M3yUeHBI OCTaTOYHBIE TEXHOJIOTHUYECKHE
HalIpsOXKEHUsE B NMpo(PUIbHOM creKile xopobuatoro ceuenus mapku KII-250. Tlpen-
BAPUTENBHO NOJMAPH3ALMOHHO-OIITHYESCKUM METoOoM ObL10 YCTAaHOBJICHO, UTO MaK-
CHMAaJIbHOH BeJTHUMHBI QCTaTOUHbIE HAIPAXKEHUA JOCTUIal0T B CBAPHOM IlIBE.

HAnsg onpenencHus oCTATOUHBIX HANOPAKCHUHN HENocpedCTBEHHO B CBapHOM
IIIBe MCHOJNB30BAJIM pa3dpe3 B BHOE oCTporo yria BemmuuHol 59 co cTopoHamu
ONMUHON 4 CM, OpMEHTHPOBAHHBIMY BOJIb IIBA. JKCIEPUMEHT MPOBEJIX Ha TpeX
oOpa3snax. Paspe3ns! Mpou3BOIMAM AJIMA3HBIM JucKoM guamMeTpom 100 MM U Torl-
muHo# 0,5 MM Opu YacroTe BpaunleHnsa 45 o6/c. TonorpamMmspl perucTpHpoOBaIH
Ha poTonnacTulke [13-2. Bpemsa Kaxool U3 sxkcno3Humi cocrasnsiio 30 c.

OcratouHble HANPSIXXEHHS ONpeleIANIN TaKXe Ha IMagKoM y4acTke npodusib-
HOI'O CTEeKJia Ha paccTosHvy 50 MM oT umipa. B 3ToM MecTe ObIll HIPOU3BLAEH KONE-
HeBon pa3pes TpyboH ¢ anMasHbIM HAKOHEYHMKOM BHYTPEHHHM OHAMETpOM
45 MM. YcnoBusi perucrpanyd TrosiorpaMmbl ObUIM aHAJOTHYHBI BBIILIEOIHCAH-
HOMY Cl1y4alo.

JIIOPB] HalpsKeHWH, NOCTPOEHHLIC MO MeTodvKe pasd. 4, A UCCHeHoBaH-
HBIX CeUeHMH NMpoPWIBHOI'Q CTEKJla MpUBeAeHBbI Ha piirc. 24, U3 KOTOPOTO BHUIHO,
YTO TO BCEMY CEUEHUIO IBa JIEHCTBYIOT IMPOOOJIbHBIC HANIPKeHUus: pacTXeHus. Ha
BHYTpEeHHEell CTOpPOHE I1UBa OHU HMEKT BEeCbMA 3HAUYUTENBHYK BEIHUYHHY
(12,8 MIla).

Ha rmagkomM yuyactTke npoduibHOI'o cTrexia cOOKy oT 1lBa BEIUUMHA HaOps-
KEHHH 3HAUUTEIIBHO HMXKE, YeM B CaMOM LiB¢. JIMOPHI IPOJOJIBHBIX U IIollepey-
HBIX Hanps>KeHUM 3HaKoIllepeMEHHEI, IpHYeM B IIPOJOABHOM HaripaBJieHUH HaGIIIo0-
OaCcTCA MpCUMYLICCTBCHHOE CXKaTHC, YPaBHOBCILMBAIOHIEE HaNpAMKCHUA PACTAXE-
HUS B IIBE.

OcCTaToYHbIC HANpPAXEeHUS PacTAXEeHUsT B CBAPHOM LIBE CHMXXAKT HOJTOBEY-
HOCTE KOpoOuaToro npodunbHOTO CTeKIJIa, TaK KaK CYMMUDPYACH C Halpsxe-
HUAMH, BLI3BIBAEMBIMH BHELIHUMHU BO3OcUCTBHAMHU (NepenagaMu TeMIeparyp,
BETPOBBIMU HATpy3KaMu M T.I.), OHU OyIyT TPHUBOIMTL K 00pa30BaHHIO B HIBE
MOTIEPEYHBLIX TpeIlMH. Jlake B YCIIOBHAX CKJIAOCKOTO XpaHEeHUA B HEeKOTOPLIX
H3JenuAaX B 00IaCTH UIBA MOABIAETCH CUCTeEMa MOIEPEUHBIX TPelllMH, OTCTOSIUMX
MIPUMEPHO HA PAaBHOM PAcCTOSAHHHU OJHA OT OpYTIOM.

Heenedo8aHue KOHBEKTUBHO20 TeNN00OMEHA HA NOBEPXHOCTU O2PANCOCHUS

6.6. Tlo MeTomuKe, u3NOXeHHO! B pasfd. 5, B KiIuMMaTHYeckoHt Kamepe GBIIO
MCCieMoBaHO pacnpedenedve Ko>dduuueHTa KOHBEKTHBHOrO TeImwooOMeHa IO
BBLICOTE CTeHbI, COOpaHHOM K3 MHOTOINYCTOTHBIX acOeCTOUEeMEHTHBIX IUIUT. JKC-
[IEPMMEHT TIPOBOJUIIMA B Teryiod 30He KaMepbi. MsMmepurenbuniit 6ok comepxan
B KaueCTBE MCTOYHHMKA H3NYy4YeHHUH renuit-HeoHoBsIN nmasep JIT'-52-1. Insg nomyye-
HUA COABHHYTBIX OOHO OTHOCHUTENBHO APYTroro M300paxeHult uccieayeMoro obne-
Ma HCIIONB30BaHA CTEKIAHHasd IUIACTHHA ToMIMHOW 3,7 Mm. BenuuuHa cOBMUra
u3o0paxkeHH# cocTaBnana 2 MM. BNoK ycTaHaBNIMBaNM Ha 11071y KaMephl, 4 BLIHOC-
Hbie 3€pPKaJla KPEeMHIIU K NOBEPXHOCTH CTEHBI HA paccrogHuM 0,5 M OOHO OT HpYy-
roro. HabnogeHus npoBoAMAN NMOCIEAOBATENbHO HA IECATH Pa3IMUHBIX BLICOTAX
Had ypoBHeM mnona. MurepdeporpaMmsel MIPUCTEHHOTO CIOA Bo3ayxa (poTorpadu-
poBanu Ha (POTOIUIEHKY UYYBCTBUTENBHOCTHIO 65 ed. TOCT. DKCHO3HIMS COCTaB-
nsina 20 ¢ Npu KCIoIb30BaHUK HERTPATTBHBIX (PUIILTPOB.

3HayeHusA K03 DUIMEHTOB KOHBEKTUBHOTO TeIiooOMeHa, onpelelieHHble o
HHTepdeporpaMMaM B COOTBETCTBUM C II. 5.6, npusenedsl Ha rpaduxe puc. 25
KaxK (QYHKIMS BBICOTHI HAfl MOBEPXHOCTHIO Moja. Ha rpaduke BUOHO, YTO MHTEH-
CHBHOCTb KOHBEKTUBHOI'O TemIooOMeHa HENOCTOsAHHA 1o BhIcoTe cTeHbl. OcobeH-
HO pe3KHUe U3MeHeHUs HabnoaanTcs B 00/1aCTH FOPU3OHTANIBHEBIX CTHIKOB acOecTo-
LEMEHTHBIX MNUT. Takue U3MEHEHHs BbI3BaHbI, BEPOSTHO, HaMHMUMEM 3aBUXpe-
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Puc. 24. Inopbl 0OCTA-
TOYHBIX HANPAXKCHHH B
HCCIIeIOBAHHBIX  ceye-
HUAX NpOOHUILHOTO
CTEKJIA (pa3zmepsl,
MM; OP/JAMHATBI INMHOP
Hanpsikennd, MIla)

J0

/28 g +
Puc. 25. Pacnpencie (1 H M
HHe Ko3Gh(PHUHEHTOB {3 é? [10mMmon0Kx
KOHBEKTHBHOI'O TeIlIO- j L. -
o0OMeHa no BbLICOTE OT- j
paxJeHHHA, COOPaHHOro el
M3 achecToleMeHTHBIX L
INJIHT j"
& ¢
=
)
D i L b L.
/ 2 J

a,, Bm/(m2-C)

HUA KOHBEKTHBHOI'O IOTOKA BO3YXa Yy CTHIKOB, HA NOBEPXHOCTH KOTOPBIX €CTh
HEPOBHOCTH B Bule yrnyOnenuit u ycrynos. Obpasyoonmecss BHXPH NPUBOIAIT
K JIyulleMy NepeMeluuBaHUIo BO34yXa B NOTPaHUYHOM CJ10€, YTO U CnocoOCTByeT
YBCANYEHHUK MHTEHCUBHOCTH KOHBEKTUBHOTI'DO TemmiooOMeHa.



IIpunoxenue 1

I[TPHBOPLI, MATEPHAIIBI U OBOPYJOBAHUME AJIAA MPOBEJZEHHUA
U3MEPEHHUN C NOMOIEBI0 NEPEHOCHOT'O
'OJIOTPAOUYECKOI'O HHTEPOEPOMETPA

NMazep JIT-38 uwnu J1I'-79-1

I"'onorpaduuecckuit uurepdpepomerp (cm. puc. 1)

Anmnapar mnsa YTeHus mukpodunesmon SIT01

®oToanmnapat 3eHuT’’ unu 3eHut TTJI”

QotoobexTuB "UHOycTap-50”

JInuza muamerpoM 200 MM ¢ poKycHbIM paccTogHueM 3001000 mm (B onpase)
JInH3a ¢ PoKyYCHBIM paccrosindeM S MM (B ollpaBe)

JenuTenbHas TOJIOBKa

HOcTHpOBOUHAS TONOBKA M3 KOMIUIeKTa ToliorpapuueckKoil ycraHoBku YHUI-2M
i YNUI'-22 mubo paBHoOUeHHO IOCTHPOBOUYHOE YCTPOHCTRO

ITnacrunxu dpororpadpuyeckue tuna [13-2

CyneduT HaTpusa Oe3BOOHBIH

OeHMO0oH

P'MapoxXHHOH

Eokoe xaym

PolaHUCTBIH aMMOHHH

IIpunoxenue 2

MPUBOPHI, MATEPHUAJIBI U OBOPYJOBAHHUE HJIA MPOBEAEHUSA
N3MEPEHUN HA I'OJIOTPAOUYECKOH YCTAHOBKE

YcranoBka usMmepuTenbHas ronorpaduuecxkas YUI'-2M unu YUI'-22
MoToanmapat ’Ienut-E” unyg eyt TTIT

®oroo0bekTHB HHOycTap-23"’

PoTooObekTHB HmiTep-9”° wnu Omitep-3”

Hunser guamerpom 150—-200 mm ¢ dokycHbIM paccrosHueM S500—-800 MM (2 1.
B olIpase)

GoTomnacTHHKY Mukpat-BPJI”

PoToruenka 'PoTo-130"

HpossBurtens YII-2

DuKcax

Mean XnopHas

IIpunoxenue 3

IMPHBOPbI, MATEPUATIBI U ObOPYJOBAHHUE OJIst UCCITEJOBAHUA
TEPMOHAIIPAXKEHHOTO COCTOAHUA IJIEMEHTOB OI'PAKIANNNX
KOHCTPYKIINH HA MOJEJISAX

BoneTMeTp yHUBepCanbHbIN B7-21
TepMocrar

CyumieHbeIf mkad

Pednexrop (oTpakarenbHasd rneyb)
BeHTWIATOP

JIaTp-2

[lepexknrouarens MonN3yHKOBBIH
Anebacrp

[Tporon MemHbIl auamerpom 0,1 Mm
[IpoBOO KoHCTaHTaHOBLIN quameTpom 0,1 MM
HoposioH nmucroBo#t TomumHol 5—10 Mmm
AKBAanIar
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IIpunoxcernue 4

IPUBOPL], MATEPUAJIEI 1 OBOPYIOBAHUE IJIA NOCIONHOIO
ONPENENEHHS CTENEHU JECTPYKIIUU CTEHOBBIX MATEPUAJIOB
B XO/IE KITUMATHYECKHAX HCNBITAHUMN

IIpecc, ynominersopsionpi rpeboBanusam I'OCT 2445280
NupuKkaTopsl medopmalis, orsevaioiive Tpebosanuam F'OCT 24452—-80
beH3uH

Hapadun

Anebactp

AJIIOMUHUEBAS NIVApa

[Ipunoxcenue 5

IMPUBOPBI, MATEPHUAITIBI H OBOPY JOBAHHUE OJIA OLIEHKH
OCTATOYHbLIX HAIMPAXKEHUN B 3JIEMEHTAX
CBETOITPO3PAYHBLIX KOHCTPYKIIUH

Jiazep JII'-79-1

[TepeHocHoilt Tonorpaduyecknit unrepdepomerp (cM. puc. 11)

GoTtoobrekTUB "HHOyCTap-507

Jluusza muamerpom 70 MM ¢ PoKycHBIM paccrogHueM 150—-300 mm (B onpase)
JInH3a ¢ GOKyYCHBIM pacCcTossHHEeM 5 MM (B olipaBe)

JenuTenbHast TOJIOBKA

I0cTHpOoBOUYHAS TONIOBKA H3 KOMIUIeKTa ronorpaduvueckoit ycraHosxku YUI-2ZM

i ML -22 1100 PaBHGUCHEGE IOCTHPOBOYHOS YCTPOHTTRO
AryIMa3Hasi mUcKoBast nuiia guaMmeTpom 80—100 Mm
Tpy0a c anmMa3HbIM HAKOHEYHHKOM JHaMeTpoM S0 MM
IInactuaku portorpadpuueckue [13-2

Crexiopes

ANIIOMUHHUERAA NyJpa

Hyuxnmopa3TaH

Oprcrexno (cTpyXka)

Cyvnb®uUT HaTpusa 6€3BOLAHBIIH

PeHuIoH

I'MapoXuHOH

Enxkoe Kanu

PopanucTeIl aAMMOHHH

[Ipunoxenue 6

NPUBbOPLI, MATEPUAITIBI K OBOPYAOBAHHE OJIA UCCIIEJOBAHUA
KOHBEKTHUBHOI'O TENNNIOOBMEHA HA INTOBEPXHOCTH
OT'PAXKIANNUX KOHCTPYKUHUHN U B BO3AYUHBIX MTPOCITONKAX

JIazep JII'-79 nnu JIT-52

3puTenbHan TpyGa 3 KoMruiexTa onTuueckod ckambu OCK-2 (OCK-3)
doTtoannapat 'Kues-80° unu ’Canrot”’

3epkana wiockue, pasmep 100x100 mm (3 war.)

[InockornapanienbHble CTEKISAHABIE TUTACTHHEI, padMep 100x100x10 mm (2 1uT.)
CrexynsgHHast mwiactuHa, pasmep 100x100x1 (2) MM, Fawias B OTPAKEHHOM Na-
3EPHOM CBETe NMPSIMONMHeliHbIe HHTep(hepCHRIIMOHHBIC NOMOCEI KOHEUYHON ILUPHHbI
¢ maroMm 1-4 mm

Habop HelTpanbHBIX CBCTODUIIETPOB

PotomneHka "Mukpat 300”
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