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BBEAEHMUE

YcraHOoBNEeHWe NpUYUHblI BO3HUKHOBEHUA NOXapa — ofHa W3
BaXXHbIX (DYHKLMN OpraHoB JO3HaHUA U CNeACTBUA.

B cootsetcreun C lonoxeHnemMm 06 UCNbITaTeNbHOW NOXAPHOW
nabopatopun ynpasneHus (otaena) [ocyaapCTBEHHOM NPOTUBONO-
wapHow cnyxbbl (I'MTIC), yTBepxaerHbIM npukasom MBJ[] Poccuun ot 2
noHA 1993 r. Ne 322, n Hacrasnenvem no opraku3aLmm paboTbl UC-
NbiTaTeNbHOU noxapHow nabopatopun [OCypapCTBEHHOW NPOTUBO-
noxapHou cnyxbbi MBIl Poccun, yTBepxaeHHbIM npukazom MB[L
Poccuun ot 4 asrycta 1995 r. Ne 298, Ha mecCcToO noxapa, nosnekwero
3a coboir rmbenb nioaen n CywecTBeHHble MaTepuanbHble NOTepw,
AOMKeH Bble3xaTb coTpyAHUK IMTIC — cneuymnanuct B obnactu nccne-
AoBaHus noxapos. OAHAKO B HEKOTOPbIX CNyyvasx, nNpu noxapax B
MecTax, yaaneHHbix OT 0bnacTHbix LEHTPOB, UX paccnenoBaHuem
NPUXOAUTCS. 3aHUMATLCA COTPYAHWKAM PanUOHHbIX MHcnexkyun [MC
CaMoCTofRTeNbHO. [pu 3TOM UX 3agayamMn, NOMUMO COCTaBNEHUS NPO-
TOKONa OCMOTpa MecTa noxapa, obbAcHeHUU cBuagerenewn, nocrpa-
AaBLKX, AOMKHOCTHbIX NMY U T. A., ABNKIOTCR TWaTeNbHbIW U NPOAY-
MaHHbIK 0TBOp NPo6 MaTepuanos, BELECTB, U3BATUE TeX UK WUHbIX
BewleCTBEHHbIX AOKa3aTenbCTB U OTNpaBkKa MX Ha uUcchefoBawWue B
naboparopuio.

Kak nokasana npaxrtmka, Cpeacrsa U MeToAbl uccnenosaHUA Be-
LWeCTBeHHbIX AoKa3aTenscrs, paspaboradHbie BHUWUMO, dunuanom
BHUNNO (Cankr-NMetepbypr), BHKL| MBO Pocctun, uiasectHbl Tonbko
COTPYAHWKaM UCNbiTaTeNbHbiX NOXapHbiX nabopatopun (UMNN), xors
3HaTL X A0NMKHLI BCe paboThui ITIC, 3aHuMaiowmecs paccneaosaHuem
noxapoB. [lpegnaraembie MeToAuMdECKME pexoMmeHaauun paspaboTaHb
ANs ycTpaHexus npobena B atou obnacm.

B nepsOM pa3fnene MeToAUNECKMX PEeKOMEeHA3LUWA U3NOXEeHb
OCHOBHbI€ CBeieHUR, HeobxoauMble ANS BbINONHEHUR YKA3aHHbIX pa-
6ot. Pexomenaayvu no n3baTuio Npob BeujecTs, Mmarepuanos U usae-
NUA Ans yaobcTea U3NOXEHUs yCNOBHO pa3feneHbl Ha Ase rpynnbl B
COOTBETCTBUM C OCHOBHOW UEnNbi UCCNefoBaHWR — onpeaeneHuem
ouyara n NPpUYKUHbLI NOXapa.

[lpn ycraHOBNeHWn NpU4nHbl NOXapa B OTREGNbHbLIX CNy4anx
BO3HUKaeT Taike HeobxoaMMOCTb onpeaeneHmMa NOXapoonacHbIX Xa-

PaKTepUCTUK BELEeCTB U MaTepuanoB, aHANOMuKbLIX TeM, KOTOpbie
HaxoAUNUCb B 30HE FOPEHUR, a TalKe NPOBEeAEeHUR IKCMEePUMENHTOB B
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Hensx NpoBepKu Bepcun o npuuuHe noxapa u obCcronRTenbCcreax BO3-
HUKHOBEHWA ropeHuAa. TpeboBaHus, npeavsBnsemMmblie K obpa3yam ma-
Tepuanos, BelwecTB U U3NenNuMAM, KOTOpbie HanpaBnsAlOT Ha TaKoro
poAa nccneaoBaHUK, M3N0XKEHb! BO BTOPOM pasfene.

[MpoucliecTBuMfA, CBA3aHHble C NoOXapamu, UMeloT cneyuduky.

ONUCaHMKU MecCTa noXapa AOMKHLI ObiTb OTpaxeHbl NOCNeACTBUSA
TEPMUYECKOro BO3AEUCTBUA HA KOHCTPYKLUW U NpeaMeTbl, HaxoAuB-
lKMecCA B 30He noxapa — creneHb ux aedopMaLMn, 3aKoNYeHUs, YHUM-
TOXEHUE OrHEM OTAENbHbLIX PParMeHTOB, onnasneHue getanen m T. n.
[lpn 3TOM cneayeT oTMeYaTb UHTEHCUBHOCTb BO3AEUCTBUA ONACHbIX
paKTOpPOB noXapa, cucreMaTnieckoe NnoBbileHUE CTeneHu paspylie-
HUR roproYUX MaTepuanos.

[lpyn onucaHum oBCTaHOBKM Ha MecTe noxapa cotTpyaHukm [T1C
HepeAKO UCNbLITLIBAIOT TPYAHOCTN C HAUMEHOBAHMEM TeX MU MHbIX 0bb-
eKTOB, KOHCTPYKLIUW, AeTanen N aneMeHToB. YacTo B NpOTOKONAX OCMOT-
pa UCNONL3YIOT BbiOpaHHble UHTYUTUBHO TEPMWHLI, KOTOPbie MOTyT BbITb
MCTONKOBaHblI HEOAHO3HAYHO, @ B psRAe CnyvaeB OCTalOTCA HENOHATLIMM.
No3TOMy ANS TOYHOrO ONWUCaHUA MECT, NoABEpraBLUMXCA BO3AEUCTBUIO
nnaMeHn, HeobxoauMo 3HaTb HAMMEHOBAHUA OCHOBHbLIX CTPOMTENbHbIX
KOHCTPYKLIWIA, NX AeTanen n Apyrmx npeamMeTos.

Kpome 3atoro, onbiT pabotbl C Matepuanamu No noXxapam CBW-
aetenncreyetr 06 orcyrcrsum eaunHoobpasna B onucaHuu faxe npo-
CTEeULNX 3NEKTPOTEXHUYECKUX n3genun u yctpoucts. Mexay Tem Ta-
KMe M3genusa U UxX Aetanu Hepeako cnyxaT efAuHCTBEHHbIM BeLLeCT-
BEHHbIM [0KA3aTenbCTBOM ANA BbIRBNEHUA NPUYUHb! BO3HUKHOBEHUS
noxxapa.

na obnervyeHnsa uU ynyuvlWeHUs AEATENbHOCTU COTPYAHWUKOB
[T1C, c8A3aHHOW C paccneaoBaHneM aen 0 noXxapax, B MeToguuyeckue
pekoMeHAauMu BKNIOYeHb! NPUNOXEHUA, B KOTOPbIX COAEpXaTCA Tep-
MUHbI U ONpEeREeNeHns, pexoMeHAyeMble K NPpUMEeHEeHWI0O B NOXapHOo-
KPUMUHANMUCTUHECKOW NpaKTUKe, a TaKxe PUCYHKN C u3obpaxeHnem
3NEMEHTOB KOHCTPYKLUWA XUINOro A0Ma, MHTepbepa XUNOU KOMHATb! W
ANEKTPOTEXHUYECKNX U3nenun n YCTPOUCTS.
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1. OBUIME PEKOMEHAOALIUM NO OTBOPY, XPAHEHUIO W
TPAHCNOPTUPOBAHUIO NPOB C MECTA NOXAPA AiNA
NNABOPATOPHOIO UCCNEQOBAHUA

[Tlepson U BaXHeWuiLen craguen Npu uccnenoBaHuM NOXapa B
Uensx yCTaHOBNEHUA ero NpuYMHb! ABNAETCHA onpeaeneHue ovara
noXapa, T. €. MecTa, rge nepsoHavanbHoO BO3HMKNO ropeHwne [1]. Mu-
HYst 3Ty CTaauilo, 4OCTOBEPHO ONpeAenvTb NPUYKUHY NoXapa, kak npa-
BMNO, HEBO3MOXHO. [103TOMY He cneayery, Ne onpeaenus ovara nNoxa-
pa, cobmpatb U HanpaBNATb Ha uccnegoBaxMe NPOBOAA WU ANEKTPO-
apMaTypy, U3biMaTbh BCe NonaslLMECH NOA PyKy 3aneKTponpudbopbi, OT-
bupatb Npobbl MartepuanoB Ha npeaMer O0OHAPYXEHUA OCTaTKOB
X, MKur. a.

Ouar noxapa ycraHaBnmBaeTCca U3BECTHbIMU BU3yalribHbiMU ME-
Toaamm [1].

Ecnu AaHHbIX BU3yanbHOro OCMOTPAa OKa3biBaeTCA HeAOCTaTOoM-
HO ANA (OPpMUPOBAHUS TBEPAOro U aprymeHTMpOBaHHOIO MHEHWA O
MeCTe pacnonoXeHus ovara, TO C COXpaHMBLUMUXCAR HA MeCTe noxapa
KOHCTPYKUWUWA, npeamMeToB unu ux obropeslumx ocTatkos otbupalor
npobbl, KOTOpble 3aTeM A[OCTABNAIOT B nabopartopuio Ha uccneaosa-
Hue. lNonyyaembie B pesynbrare uccnenqoBaHua CBeAGHUA O pacnpe-
Aenexlnn 30H TepMUYECKUX NOPaXeHUU HaxoauBLUUXCA HA MecTe No-
Xapa KOHCTPYKUWWA, TemnepaTtype ux Harpesa u AnNUTENbHOCTU rope-
HUA B TeX UNu UHbIX 30HaX CyulecTBeHHO obneryaloT NOMCKM ovara,
aenawT BbiBOAbI cneyuwanucta bonee o6bvexTUBHLIMU U QOKa3aTenb-
HbiMKU. Towm otbopa nNpod M UX KONUYECTBO BbIGUPAIOT UCXOAA U3 NO-

TpebHOCTU B MH(OPMaLMK O TEeX UNK UHbIX YHaCcTKaX MecTa noxapa.

1.1. KPATKME CBEIEHUA O METOAAX UICCNEAOBAHUA
BELLECTBEHHbIX AOKA3ATENDLCTB NO JENAM O NOXAPAX

1.1.1. UHCTpyMeHTaNnbHble MeTOoAbL!I OonpeAeNieNMA Ovaro-
BbIX NPUIHAKOB NOXapa

Ynbmpa3eykoeoli memold uccnedogaHus mene3obemorHbix
KOHCMpykyuu [2]

MeTon npeaHa3HavYeH ANA BbIABNEHUA CKPbITEIX OHaroBbiX NPKU-
3HAaKOB NOXapa N0 CreneHy pa3pylleHUss NOBePXHOCTHOro CnoR
CTPDOUTENbHBIX KOHCTPYKUWA U3 DeTtoHa, xene3obBeToHa, rpaHuTa W
mpamopa. MeTos, OCHOBaH Ha 3aBUCUMOCTU CKOPOCTU PacnpoCTpaHe-
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HUR NOBEPXHOCTHbLIX YNbTPasByKoBbiX BONH (¥ 3-BONH) OT ANUTENbHO-
CTU U TemMnepaTypbi Harpeea KOHCTPyKUWA Npu noxape. B 3oHax ¢
HambonblwumMn paspyweHUAMU NOBEPXHOCTHONO CNOA OTMEYaeTcA
HauMeMblLaa CKOPOCTb NPOXOXAEHUA Y3-BONH. BbiaBneHue 30H Tep-
MUYECKUX nopaxeHud OeTOHHbIX W Xene3obeTOHHbIX KOHCTPYKLUWA
3aBOACKOro npou3soacrea (NNMT NepeKpbiTUW, CTeHOBLIX NaHenew w
T. N.) yNbTPa3ByKOBbIM METOA4O0M NPOBOAUTCA HenocpeacTBeHHO Ha
MecTe noxapa. YNbTpa3sykosble UCCNeAOBaHUR KOHCTPYKUUA B LIENKX
BbIABNEHUA 30H TEPMU4ECKNX NOPaAKEHUA MOTYT NPOBOAUTLCH Kak Cpasy
NOCIe NoXapa, Tak ¥ CNYCTA Heaenu n gaxe 1-2 mecsLa.

Memods! uccnedo8aHusi cmarsibHbix KOHCMPyKyuU

MeToan onpepeneHUA ycnosvW TeNnnNOBOro BO3AEACTBUS Ha
CTanbHble KOHCTPYKUUK [2, 3] OCHOBaH Ha aHanuie oKanuHbl, obpa-
3yIOLEACA Ha cTanu Npy BbicokoTeMnepaTypHom (700 °C u Bbiwe)
BO3AEUCTBUU B NpoLecce noxapa. TOonwuHa oKanuHbl U ee KOMNOo-
HEHTHbIW COoCTas ABNAIOTCA PYHKLUUAMKU TeMnepaTtypbl U ANUTENbHO-
CTU TenNNOBOro BO3AEUCTBUA HAa METaNNUYecKyld KOHCTpyKuuio. Ton-
LWKMHA OKaNuHbl U3MEPAETCA MUKPOMETPOM, @ COCTaB ee onpeaenserT-
CA OAHMM U3 ABYX METOA0B:

a) XUMUYECKUM METOAOM KOMNNEeKCOHOMEeTPUYEeCKOro TUTpoBa-
HUA TPUNOHOM "B", KOTOPbIM ONpeaensIoT NPOUEHTHOe coaepxaHue B
okanuHe Fe?* n Fe®*;

6) peHTreHorpaduyeckuM MeToAOM, KOTOpPbIM OnpeaensioT B
oKanuHe coaepxaHue ByCcTUTa, MarHeTuta n remartura.

Maz2HumHbilU mMemoo0 uccnedoeaHus XonooHo0egopPMUpPOB8aH-
HbIX cmarnbHbix 0emaneu [2, 3] npeaHasHadeH ANA onpeaeneHnAa 30H
TepMUYECKUX NOPaAXEHUN NyTeM U3IMEPEeHUs ToKa pasMarHnuMBaHus
(MNN KO3PLNTUBHOW CUNbl) HA OAHOTUNHLIX XONOAHOAEOPMUPOBaH-
HbiX CTanbHbiX AeTanax (rso3gu, OoNThi, Wypynbl, BUHTbLI, CKOOLI
M T. N.), HAXOARWMUXCA B pasnuyHbiXx 30Hax ropeHua npu noxape. Me-
TO4 OCHOBAH Ha 3aBUCUMOCTM BENUYMHLI TOKa pasMarHUYUBaAHWA OT
cTeneHu pekpucrannu3aymm xonoaHoAedOpMUPOBAHHOrO MeTtanna,
NPONOPLUOHANLHOW TEMNEpaType Harpesa npw noxape.

Hccnedoearue 0bya2neHHbIX 0Cmamko8 0pesecuHs! [2]

B npouecce tepMnYeckKoro pasnoxeHus (ropeHus) apeBeCUHb
npu noxape NPOUCXOAUT M3IMEHEeHMe KOMNNEeKCa CTPYKTYPHbIX napa-
MeTpOB yrnen. Pu3nKo-xmmuieckne CBOUCTBa yrnsa, obpasyloierocs
NpU ropeHun aApesecuHbl B YCNOBMAX NoXapa, onpeAensiioTCs B OC-



7

HOBHOM TeMnepaTtypou v ANUTENbHOCTbIO TenNnoBOro BO3AEeVCTBUA.
C TemnepaTtypou U NPOAOCIDKUTEINbHOCTLIO HAAEXHO KOpPpenupyloT
cneayoue CBOMCTBaA APEeBEeCHbIX yrnen:. 3nekrponpoBOAHOCTb, CO-
AepXaHue neTy4ux BellecTs, INEMEHTHbIA cocTas (COOTHOLLEeHUe BO-
Aopon — yrnepoa) n yHKUUOHaNbHbIX COCTaB (N0 AaHHbLIM WHEpa-
KPaCHOW CNEeKTPOCKONMUK).

HccnedosaHue 00620pes8WUX OCMAamMKO8 NaKOKpacoOYHbIX [10-
kpbimuu (JIKl1) cmpoumensHbix KOHCMpyKyuu [4]

N3meHeHUs pyHkunoHanbHoro cocrasa J1Kf noa sosgewcrsu-
eM TeMnepartypbi nyudule Bcero gMkCUpyioTca metoaom WUK-cnekrpo-
ckonuu. 3aKOHOMEPHOCTM B M3MEHEHUM OTAENbHbIX XapPaKTEePUCTUK
NK-cnekTpOoB U n3MeHeHMe 30NMbHOCTU NOKPLITUA C BO3PaCTaHUEM
Temnepartypbl U ANUTENLHOCTH TENNOBOro BO3AEUCTBUR MO3BONSAIOT
nyteM otbopa u aHanusa npob oagHOU U TOM Xe KpPaCKM Ha pPa3HbiX
yyacTkax Mecrta noxapa onpeaensiTb 30HbLI TepMUYEeCKNX NopaXxeHun
OKpaLWleHHbIX KOHCTPYKUMUMA.

Memo0d uccnedo8aHuUs HEOopP2aHUYEeCKUX cmpoumerbHbIX Ma-
mepuarsos [5]

B HeopraHMuyecknx CTpoUTenbHbIX Marepuanax, BbINONHEHHbIX Ha
OCHOBE LieMeHTa, U3BeCTu 1 Nnca, Npy HarpeBaHun NPOUCXOAAT U3MEHe-
HWA CTPYKTYPbl, KOMMOHEHTHOTO U PYHKLIMOHANLHONO COCTaBa, KOTOopble
MOryT ObiTb 3apermcTpupoBaHbl MeToaaMu UK-cnekTpocKonumu, peHTTeHo-
CTPYKTYPHOIO aHanu3a, a take Y3-aedeKrockonuu.

WccnepaosaHne Mmatepuanos, BbiNONMHEHHbIX HA OCHOBE LieMeH-
Ta 1 KU3BEeCTU, NPoBOAUTCA MeTtoaamMu WK-cnekTpockonuu M ynbTpa-
3BYKOBOW AedeKTocKkonuu, Ha ocHoBe runca — metoaom UK-cnekTpo-
CKONVUU U TEPMUYECKUM METOAOM onpeaeneHufa OCTaTOMHOrO copep-
XaHUA NeTy4nx sellecrs.

1.1.2. MeToabl MCCNejOBaHMA BelleCTBeHHbIX [foKa3a-
TeNnLCTB B LUeNAX YCTaHOBMNEHMA NPUUYMHbI NOXapa

ObHapyxeHue u uccnedogaHue cnedos JIB)XX u NK e sewecm-
8eHHbIX O0Ka3amenscmaeax, uUlbiMaeMbix ¢ Mecma rnoxapa [6, 7]

WUccnegosakue BeuleCTBEHHbIX A0KA3aTenbCTB NPOBOAUTCA C
ncnonb3osaHueM WHMpPaKpPacHoOW, ynoTpaduoneTosor u dnyopec-
HUEHTHOW CNEeKTPOCKONWKA, ra30XMUAKOCTHOU U TOHKOCNOUHOW XpOMAaTo-
rpacdun. Uccnepnosanune ra3osov pasbl Han obbexTaMmu-HOCUTENAMKU C NOo-

MOLLBbIO MHAMKATOPHBLIX TPpYyBok no FOCT 12.1.005-88 moxeT NposoanTLCA
KaK B Naboparopum, Taxk U HeNOCPEACTBEHHO Ha MPCTE NOXapa.



MeToAOM WHPpaKpPaCHOW CNEeKTPOCKONWW nerko obHapyxusa-
I0TCA KACNopoAacoAepXawme opraHuvyeckue XUAKoOCcTu — onuda, CKu-
nuaap, noaconHeyHoe mMacno; HedprtenpoaykTbl (HI) — 6eH3nHbl, co-
Aepxaujue 3HaumTenbHoe KOMUMUYecTBO apoMaTU4ecKux yrnesogopo-
108, KBPOCUH, AU3enbHble TONMKUBA, a Talke Macna.

YnorpadpuoneroBan CNEeKTpPOCKONUA AaeT BO3IMOXHOCTb 10 Mo-
rnoujeHuio B obnactu 240-280 HM obHapyxuBaTb B 3KCTpaKTax ocrar-
KU OT cropaHua ceeTnbix HI1.

ObHapyxeHue B cnekrpax BO3OyXAeHWA MNIOMUHECLIEHLNM
((bnyopecuyeHTHaA CneKTpockonus) abconioTHOro Makcumyma npu 380 HM
cBuAeTENbCTBYET O NPUCYTCTBUN KepocuHa UNKU AU3ENbHOrO TONNUBA,
npn 430 HM — OeH3nHa UnNu naMeHeHHoro (Npu cropaHun) cpeaHeaunc-
TUNNATHOrO Hedrenpoaykra.

XpomaTtorpacuyeckid aHanui NO3BONAET YCTAaHOBUTb MapKy
6eH3UHOB, COCTas pacTBOpUTenen, a Takke BbIABUTb KpuUTepuu, no-
3BONKIOLLINE OTNIMUTD KEPOCUH OT ANU3EeNbHOro ToNNUBA.

ToHkocnouHaa xpomartorpacpun nossonseTr obHapyxusatb HIMN
aaxe npw rnybokomMm ucnapeHun U BbirOpaHun Npu AOBOSIbHO XECTKUX
yCNOBUAX TENNOBOrO0 BO3AEUCTBUS, KOraa npuMeHexune 60nblIMHCTBA
ApyrMxX MeToR0B OKa3biBaeTCA He3(PPEKTUBHbLIM.

Ncnonb3oBaHue MHAUKATOPHbIX TPYOOK, BXOASLMX B KOMMNEKT MU-
Hu-axcnpecc-nadoparopun (nHcnextop-keuc), no NOCT 12.1.005-88 no-
3BONSeT onpeaAensiTb Hanuyuve B rasoBon ase He TONbKO CBEeTMbIX
HedTEeNnpPoAyKTOB, HO U TONyona, KCUnona u 7. N., ABNAIOWMXCR KOM-
NOHEeHTaMK pacTBopuTeNnen ANA NakoB U KPaCoOK.

Memooduxa uccnedo8aHUs1 ANeKIMPUYECKUX NPo8ooHUKo8 [8-10]
OCHOBHOW 33aauei nccnefoBaHUA NPOBOAHWMKOB RABNAETCA AUar-
HOCTUpPOBaHKWE MeXaHU3Ma ¥ YCNOBUW MX Pa3pyLLEHWS B LIeNsX BbIsICHe-
HUR NPUYMHHO-CNEACTBEHHbIX CBR3EU MeXAY BO3MOXHbIM aBapuiHbIM
PEXMMOM paboTbl ANEKTPOCeTU U BO3HUKHOBEHWEM NOXapa.

[pn uccneposaHnum yctaHasnuBaeTCs OiHA U3 YeTbipex OCHOB-
HbiX NPUYKH pa3pyLLeHUA TOKOMPOBOARLKX XUn (NPOBOAHNKOB): aBa-
PUVHDLIW PeXuM B 3nexKTpoceTu (AyroBoe KOPOTKOE 3aMblikaHue, nepe-
rpy3ka); BHellHee TepMuieckoe Bo3genucTene (Npu noxape), B3anmo-
AEWCTBUE Pa3HOPOAHLIX MeTannoB B YCNOBUAX BHEWHero Harpesa;
BO3AENCTBUE 3HAYUTENbHbLIX MEeXaHM4eCKUX Harpy3oKk Ha HarpeTbin
U XONOAHBLIW NPOBOAHUK (Hanpumep, nNpu obpyweHun 3NeMeHTOoB
CTPOUTENbHbIX KOHCTPYKLIUMA).
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WccneposaHue Metannvyeckix NpoBOAHKUKOB CO CrneaAaMu paspy-
LLIEHUR ABNAETCH KOMIUIEKCHbIM ¥ BKNIoMaeT B cebf prA 3Tanos:

MNepsbin 3tan. BusyanbHbin ocmotp. OCHOBHOW 3aaaven 3IToro
3Tana ABNAETCH BbiABNEHUE UMEIOWUXCR Ha NOBEepPXHOCTU NPOBOANM-
Ka cnenoB paspylweHUa U BblABUXKEHWE r’MNoTe3 OTHOCUTENbHO BO3-
MOXHbIX NPpUYUH ero 00pa3oBaHuS.

Bropon aran. Mopdonoruyeckmn aHanui. OCHOBHOU 3ajajuen
MOPCONOMMYECKOro aHanu3a KBNAETCA npeaBapuTenbHOe AWarHOCTUPO-
BaHue NPUYUH paspyleHna KabenbHOro u3nenua U BbISBNEHUEe HEKOTO-
DbiX (He BCcex) 30H NPOBOAHMKA, OTNIUHAIOWMXCS NO BRYTPEHHEW CTPYKTY-
pe (ANK anOMUHUEBBLIX NPOBOAHUKOB). ITO UCCNeAOBaHWe BbINONHAIOT C
NOMOLLbIO NIOBOro oNTUYECKOro MUKPOCKoNna, paboTtaowero B OTpaxeH-
HOM CBETEe, UNN PacTPOBOro ANEKTPOHHOIO MUKPOCKONA.

TpeTnu atan. PeHTreHOCTPYKTYpHbIA aHanui. UrpaeT BCNoOMo-
raTenbHyio ponb. HasHavyeHune 3Toro MetToaa — yCtaHoOBNeHue rpaHuy
MeXay 30HaMKu C pa3nnuyHOW BHYTPEeHHeW CTPYKTYPOWU NyTEM CbEMKM
cepun PEHTIeHOrPaMM NO ANWHE NPOBOARWKA.

YeTBepTbiK atan. UcnbiTaHne Ha unarmb. [laHHoe unccnegosaHue
NPOBOART C TOU Xe Uenblo, YTO U PEeHTreHOCTPYKTYPHbIA aHanus3, B
cny4yae OTCYTCTBMR PEHTreHOBCKOM annapaTtypbl unu Npu HEBO3MOX-
HOCTW €€ UCNONb30BaHUA.

[laTbin 3Tan. Metannorpadpuyecknn aHanui. Hawbonee uH-
opMaTUBHLI METOA UCCnefosaHna. 103BONKET OKOHYATeNbHO OnN-
peaenuTb NPUYMHY Pa3pyLUeHUA TOKONPOBOAAWEW Xunbl. Ha 3TOM
nccnegosanme, Kak NpaBuno, 3aBepliaeTcst.

YcmaHo8neHue MOMEHMa aeapulHo20 pexuma paboms: 6
namnax Hakanueanus [11-12]

[lpn aBapMUHOM pexumMe B NaMne HakanuBaHuUs BO3IMOXHO NO-
ABNEeHNe 3NEeKTPUYECKON fYru Mexay HukenesbiMu anexkrtpogamu. Npu
obpa3oBaHnn Kkanenb NeperpeTroro HUKeNns NPOUCXOANT UHTEHCHBHOE
Er0 MChapenne Ha BHYTPEeHHMEe CTEKNANHbIE NOBEPXHOCTU Namnbl.
ObHapyxeHue Ha CTeKNAHHbIX AeTanAax NaMnbl HUKENA ABNAETCR KPW-
TEpUeM HanNUuuMa aBapuUWHOro pexuma pabotbl 1 BO3IMOXHOW NpuUva-
CTHOCTWU NaMnbl K NOXapy.

BoisisrnieHue aeapuuHo20 pexuma pabomsi  3NEKMPOKUNA-
munsHuKos [3, 13]

lpyn aBapuuHOM pexume paboTbl INEKTPOKUNATUIBHUKOB Ma-

noro rabaputa BbICOKOTEMNEpaTypPHbLIA Harpes NPUBOAUT K pPeKpM-
crannu3ayun mertanna Tpybku (Hepxasewwas crans, naTyHb) Ha no-
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KanbHOM y4yacTKe, rae 3anoxeHa HarpeBaTenbHas cnupanb, U U3Mme-
HEeHWUIO ero Pu3nKo-MexaHU4YeCcKMx CBOMCTB. Ha BBOAHOM yyacTke, rae
cnupanb OTCYTCTBYET, 3TOr0 He MPOUCXOAUT. YYuTbiBas pasmMepbl W
BbICOKYIO TennonpoBOAHOCTb 0DONMOYKU, MOXHO cAlenaTb BbIBOA, HTO
BHELUHWA HArpeB He MOXET NPUBECTU K CTONb 3HAYUTENbHOW pasHo-
CTWU CTPYKTYPbl Marepuana Mexay oTAeNbHbIMUA y4acTKkamu 06onoyku.
Takum obpasom, B Cnyyvae aBapuMHOro pexuma B marepuane Tpybya-
TOW 0BONOYKN N3 NaTyHu npu metannorpadu4eckoM uccneaoBaHum
ByayT MMETbCA pa3nuuus N0 BENUYMHE 3epeH MexXxAay Y4acTKOM cpef-
HUX BUTKOB M Y4aCTKOM, HENoCcpeACTBEHHO NPUMbIKAIOWUM K U3ONATO-

py. To Xe camoe cnpaBesMBo U AN MUKPOTBEPAOCTU AaHHbIX yya-
cTKOB 060NOYKM M3 HEPXaBEIoLlel cTanw.

1.1.3. MpumMmepbl NpPaKTUYECKOro MCNOSIb30OBAHUA WHCTPY-
MEHTaNbHbLIX METOAOB Ha MeCTe noXapa

B AaHHOM pa3fene npuBeAeHbl pe3ynbTaTbl uccneaoBaHWA C
NOMOLbIO MHCTPYMEHTaNbHbIX METOAOB HEKOTOPLIX NOXapoB, UMEB-
Wwinx mecto B CaHkT-lMeTepbypre, Ans AeMoHcTpauum ap@PeKTUBHOCTI
3aTUX MeToao0B. BbibpaHbl NoXapbl, NpU YCTaHOBNEHUU Ovara n NpUYKn-
Hbl KOTOPbIX ObiNO AOCTAaTOMHO APYIMX AaHHbIX (pe3ynsTaTtoB BWU3Y-
anbHOro OCMOTPa MeCcTa noXxapa, pacnonoXeHUs NOXapPHONA Harpy3km,
nokKasaHuu oyeBnaueB U Ap.).

[Tpumep 1. loxap B kBapTUpe XUNoro Aoma.

[Moxap npousowen 8 AEBATUITAXHOM KUPNUYHOM 31aHUW,
umMeLLeM xenesobetToHHbie nepekpbiTua (beTtoH mapkn M 200). MNo-
ap BO3HWK Ha TpeTbeM 3Taxe, B OAHOW U3 KOMHAT TPEXKOMHaTHOW

KBapTUpPLI pasmepom 4,0x2,8 m (puc. 1). MpuynHON noxapa SABUNCH
3apOHEeHHbIN B WKAQ OroHb.

B pe3aynbtarte Bbiropeno d6enbe Ha gepeBAHHLIX NONKAX, NPOro-
penu ABeplbl WKaga U oOroHb pacnpocTpaHnnca 8 komHaty. OT Ten-
NOBOrO BO3AEUCTBUA MeXAy WKapoM U KPecnoM Npou3OLN0 CKBO3HOE
pa3pyLleHne CTEHbI, N OFOHb B 3TOM MECTE Bbilen B COCEAHIO KOM-
HaTy, rae 3aropencs nnataHou wkad. epekpbiTus obcneposanu c
noMoLYbi0 Y3-BONH yepe3 15 aHer nocne noxapa. War npo3soHkw
BbiOpaH paBHbiM S50 cM. B COOTBETCTBUU C NONyYeHHbIMU pe3ynbra-
TaMKU Ha NnaHe NoMeuleHUA BbieNneHbl 30Hbl C Pa3NUYKbIMK UHTEP-
BanamMu 3HaYeHU CKOPOCTU NPOXOoXAeHUA Y3-BonH. Kak BMAHO Ha
pUC. 2, 30Ha HanbonbllnxX TepMUYECKUX NopaxeHnn beToHa Haxoau-
naco B6nu3n BCTpPOEHHOro wkadga.
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Puc. 1. IlnaH keapmupe!:

1 - cexpemep; 2 - cmon,; 3 - Kpecno, 4 - 6CMpPoeHHbIe wKapbl, 5 - wkag; 6 - dusax-
kposams, 7 - cmon, 8 - cmexka

Puc. 2. 3oHbl pacnpedeneHus OMmHOCUMeIbHOU CKopocmu Y3-8onH
110 NBPeKPLIMUIO KOMHaM
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Takmum obpasoMm, pesynbTaTtbhi ob6cnegosaHuA NepexkpbLiTUA C
NOMOLLbIO YNbTPasByka NOATBEPXAAIOT BLIBOA O TOM, YTO Ovar NoXa-
pa HAaX0AUNCA BO BCTPOEHHOM Lukady.

[lpumep 2.

Moxap npou3owen Ha yYepaake 3naHna HAWU. 3paanme crapon
NOCTPOUKK, NEPEKPLITUR AepeBRHHLIE NO AepeBRHHbIM 6ankam aua-
mMeTpom okono 250 mMm. Mo bankam Ha Yeppake Hactnad Non U3 [OCOK
TonuuHon 50 mMm. lMNepekpbiTue CO CTOPOHLI Yepaaka B HECKONbKUX
MecTax BCKpPbITO. [1o4 NONoM — 3acbinka, CTpOUTEeNbHLIW MyCOp, Ape-
BecHasn Tpyxa. BbizoB nocrynun Ha L{IIMNC B 5 4 15 MUH. HakaHyHe
okono 15 yacos Ha 4Yepaake Obina XOMUCCUR, KOTopas obcnegoeana
COCTOSSHWE NepekpbiTUR, NPU 3TOM ANA OCBELEeHWR WCNONb30BaNW
OTKPbITLIA OrOHb (pakenbt U3 Dymamm).

B peaynbrare nox(apa obyrnunucb A0cKKu (HacTuN) nepexkpbITUA
Ha nnoujaan okono 20 M%, Ganku NnepeKkpbITUR, AOCKA NepeKpbITUR,
CHATble 40 noxapa u ynoxeHHole wrabenem, obwmnska (obpelweTka)
kpbiltn. flocne su3yanbHOro uccnefoBaHMAa Mecra noxapa obinu oto-

6paHbl Npobbi: 1-A — BO BCKPbITOM Nony, Ha bokoBuHe npasowv bankw,
B 1,5 M OT KNPNUYHOWU CTEHb!, 2-1 — BO BCKPbITOM NoOny, Ha 6oxoBnHe
nesow 6anikn, B 0,5 M OT CTeHbI; 3-A — BO BCKPLITOM NONyY, Ha bokoBuHe
npaso 6aniu, B8 0,5 M OT CTeHbl; 4-A — HA BHYTpeHHEN CTOPOHEe A0COK
HacTuna, ofpalleHHON BHYTPb Nepekpbitua, B 0,5 M OT CTeHbl; 5-1, 6-8 —
B ABYX 30HaX Ha BHYTPEHHEX CTOPOHE AOCOK ObpelleTk KpbilK; 7-A — Ha
witabene 4OCOK B 3 M OT CTEHbI.

B npobax 1-3 yronb NnNOTHbIA, ONECTALMIA C XOPOLLIO BblpaXXeH-
HOW CTPYKTYPOW ApeBeChHbl (BMAHBI cneabl roaosbix koney). Accne-

aosanue npod yrnen NpoBoAuNKM NOCPEACTBOM OnpefeneHns 3nex-
TPOCONPOTUBNEHNA, 8 Talke CoaepXaHUfR neTyyux sewjects. Hamnbo-
nee AnurenbHoe BpeMAa 72-93 MUK, T. €. okono 1,5 4, NMPONK3 NpoTeKan
BO BHYTPEHHEWA KOHCTPYKUMK nepexkpbitua (B 3oHe orbopa npobd 1-3).
[lpoyecc HOCUN xapakTep MeaneHHO Pa3BMBAOULLIEroCA HU3IKoTemne-
paTtypHoro nuponuaa (t < 500 °C). N'openne noa NONOM B Pa3NUYHbIX
3oHax yepaaka bbino 3HaunTenbHo bonee kpartkospemMeHHbiM (NPobul
5-7 — 12-21 muH), npoTtekano npu Oonee BLICOKOW TeMneparype
(500...780 °C), 7. e. Ha cTagun pa3BuBLLUEroCs NoXapa.

Taknm obpa3oM, MOXHO CuYUTaTb, YTO ovar noxapa HaxoO/WNCK

UMEHHO B nepekpbiTun, B 30He oTbopa nNpob 1-3. HenpoaonXurens-
HOCTb BPEMEHWU rOpPeHNUK NO CPABHEHWUIO CO BpeMeHeM, NPoLLefW M C
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MOMEHTA BO3MOXHOrO 3aropaHus, OOBACHAETCR TeM, YTO NepBOHa-
YanbHO NPOUCXOAUNO TNeHWe 3acbiNku NepeKkpbiTUR, Bbi3sasliee 3a-
TeM Thexue ApeBeCUHbI.

[1Ipumep 3.

[oxap npou3owen B KOMHaTe TeEXHONOMMYecKoro otaena npea-
NPUATUA (PUC. 3) HOULIO B OTCYTCTBUE COTPYAHMKOB. opeHue 6bino
obHapyeHO NoA yTpo, OKONO S Y, U NUMKBUAUPOBAHO OKONO 7 v yTpa.

HapyxHbie CTeHbl 3RaHUA — KAPNWYHbIe, BHYTPEHHUE neperopoakun
(3anagHan, cesepHas, BOCTOYHAR CTeHbi KOMHaTbI) AolwjaTbie, OLWTY-
KaTypeHHbie ¥ OKpalleHHbie Kpackou. [lepekpbiTUa AepeBsiHHbIe NOo
AepeBAHHbIM bankam.

[lon — gocku TonttnHon S0 MM — ynoxeH no AepeBAHHbIM ban-

kam ceueHuem 200x250 Mm. Mebenb, HaxoaMBLLARCA B KOMHAaTe
(NUCbMEHHbIe CTONbi, CTennaxmu), B pe3ynbtaTe noxapa 4acTUuHO
Bbiropena, ocrarku ee BblbpoweHbl U3 KOMHaTbl. Ucnonb3oBaTb UX B
Kayecrse 00beKToB uccneaoBaHMA He NpefcTasNANOCb BO3MOXHbBIM.
MNoaToMy OCHOBHOE BHUMaHue Obino yaeneHo nU3y4eHnio KOHCTPYKLUK-
OHHbIX 3anemeHToB. OHU HaxoAuNKUCb B cChneayiouieM COCTOSHUU. Ae-
PEeBAHHAA NOALIMBKA NOTONKA OTHOCUTENbHO PaBHOMEPHO Bbiropena
NO BCe# KOMHAaTe, WTyKaTypka Ha 3anafikon creHe obsBanwnacb, Ha
OCTanbHbIX CTeHax ocranacb HenospexaeHHOW. [lon obropen Tawke

npaKTU4ecku Ha BCew nnowaanvu, B ceBepo-3anagHon Yactu — CnnoLl-
HOW nporap w cyllecreerHoe obropaHne banok no BepxHen n 6OKOBOW
nosepxHoCTAM. Ha mecTe noxapa Obinu oTobpaHbl Npobbl yrnemn,
npexae BCero UCxXOAR ¥3 AaHHbLIX BM3yanbHOro OCMOTpa, B CeBepo-
3anagHoOu YacTu KOMHaTHI.

Npoby 1 oTbupanu Ha kopobke peepu cnpasa Npu Bbixoae W3

KOMHaTb! Ha BbicoTe okono 0,5 M OT Nona; 2 — Tam Xe, Ha BbICOTE OKO-
no 2 M; 3 - C A0CKM NeperopoAKK, B panoHe nporapa, BbIXOASALWEro 8 Ko-
puaop; 4-8 — ¢ 60KOBbIX NOBEPXHOCTEN NONOBbLIX AOCOK B panoHe Npo-
rapa; 9 — C yyenesiwero KOMCTPYKTUBHOIO 3fieMeHTa crennaxa; 10, 11 —
C paMbt U OKOHHOW KOpobiu okHa. Pe3ynbTraThi uccneposaHmsa npob
(tabn. 1) nokasanu, YTO ANUTENbHOCTb FOPEeHUs APEBECUHLI MAKCU-
ManbHa B 30He oTbopa npob 4, 5 n nocTenesHo yMeHbLWaeTCa No Me-
De YAANeHUs OT yKa3aHHOW 30Hbl. CyaAs NO pacyeTHOWU TemnepaTtype,
NpoLecec B 30HEe TOMEK 4, S HOCUN XapakTep MeANeHHO Pa3BMBaOLLIEerocs
HKU3KOTEeMNepaTypHoOro Nuponu3a (TneHus), B GoNbLUKMHCTBE OCTaNbHbIX
TONeK ropexue wno donee MHTEHCHBHO. Takmm obpa3oMm, ovar noXxapa
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0 17
560°C 840°C -
114 a3«

Puc. 3. Cxema mecma noxapa, moyxku ombopa npob

Tabnuya 1
PeaynbTathi nccnegoBanua npob ApeBecHOro yrna ¢ Mecra noxapa

Homep AnurenbHOCTL
NpoBis nMponula
APOBOCHHDI, Y
1 | 14000 | 4 | 156 | 435 | 4
2 | 14000 | 55 | 156 | 470 [ 28
3 | v+ 1 19 | e | 8w | 03
4 | 1010 | 56 | 200 | 313 | 64
5 | 70.10° | 73 | 250 | 35 | 74
6 | 14.10° [ 33 | 250 | 450 | 24
7 | 14.10° [ 40 | 250 | 480 | 25
8 | 630 ] 223 | 250 | s80 ] 1
9 | 35.10° | 14 | 156 | 580 [ 05
10 | 16-10° | so | s0 | se0 | 11
11 I 25 | 30 | 50 [ &0 | 04
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cnefgyeTt npeanonaraTth B 30He Touek 4, 5. [1o noxapa, no csugerens-
CKMM NOKa3aHWUAM, 3AeCb pacnonarancs Cron, Noa KOTOPbIM HaXoaAUNach
ypHa C MycopoMm, Obinu ceaneHbl B becnopsaxke pasnuiHbie cropaembie
npeaMeThi. PacveTHan ANUTEeNbHOCTL ropeHns 6anok B Toukax 4, 5 co-
craBnana or6 fo 7 u.

OaHaxo Hapo yuumtbiBathb, uTO obyrnusaHuio 6anok seposTHee
BCEro nNpealwecrasosano Bbiropalue NonoBbiX KOCOK. Kak nokasbiBawoT
pacueTbl, ANA CKBO3HOro nporapa 50 MM A0COK nona npu cpeaHen
TemMneparype, xapakrepHou aAns nuponun3a B8 touxkax 4, 5 (340 °C),
HeobxoauMo okono 5 4. Obujee BpeMs ropeHMA B8 30He oyara cocras-
NAET B 3TOM cny4ae okono 12 v.

[Mpumep 4.
[Toxxap npousowien B NoMeLieHun uyexa ytunusaumu OTXOR0B

Oymamv Tunorpacpuun. 3aanne KMpnuuHoe, NepekpbITUA XenesobeToH-
Hbie, YNOXEeHHbIe Ha CTanbHble Oankn AByTaBpPOBOro cet-leva [ope-
Hue kmn Gymary Habnioganoch Ha nnowaau okono 100 M. 3aWuTHbI
CNON Xene3006TOHHbIX NNIUT BO MHOMX MECTax Pa3pyLLWMCR, YTO UCKNIO-
4ano BO3MOXHOCTb NPUMEHEHUR YNbTPa3BYKOBOIro METoAa ANA BbiABNe-
HUSA OMaroBbiX NPU3HaAKOB noXxapa. B uyenax peweHuUs nocnegHeun 3a-
Aaqu B 30He Haubonee UHTEHCUBHOrO ropeHwust, Ha NNOWaan OKONo
40 m*, c 6anox nepexpbiTUA ObiNU paBHOMEPHO oTobpaHbl NPobbl Oka-
nuHbl (12 npob) n ogHa npoba meranna. Pe3ynbtatbhl UCCnefoOBaHUNA
oTobpaHHbIX Npod nokaszanu, 4YTO HanbonNban pacyeTHas ANUTEeNb-
HOCTb ropeHust COOTBeTCTBYeT Touke oTOopa npob 3, 4. 3qechb, cneny-
eT npeanonarath, U HAXOAWUNCA ouar noxapa. Hanbonee BbiCOKOTEMNE-
paTtypHan 3oHa Oblta pacnonoxeHa 8 mecrax orbopa npob 8, 9.

{lpumep 5.
foxap nponaowien 8 KNagoBou MarepuanbHOro cKnaga, Ha 1-m

ATANKE S-3TAXHOM KMPNUYHOMO 3AaHUA. PaaMepbl noMelleHuss — 6x3 M.
Baonb CTeH U NO YEHTPY KOMHAaThl YCTaHOBNEHb! 3 pRAa COOPHbLIX Me-
Tannmyeckux crennaxewn (puc. 4) ¢ nonkamu 8 4 psana. Cknag 6bin
3aKpLIT B8 17 4, Noxap obHapyxeH okono 22 4. Mpu ocMoTpe mecra
noxapa oOHapyXeHO BbiropaHue MaTepuanos, UHCTPYMEHTa, YNaKO-
BOMHBLIX KOPODOK B OCHOBHOM Ha L|eHTpanbHOM M NpasoMm (OT BXOAA) ps-
A3X crernaken. Crennam YacTuiHO AehopmMuposaHbl, NOTONOK 33KOMYEH.
Nccneposaluwio nogsepranuch 6ontbl M $x30, ckpennsouine xapkacHbie
aNeMeHTH crtennaxen. A3aMepeHns NPoBOAUNK C NOMOLLLIO KOIPLIUTK-
meTpa KMOM-1. BenuuuHbl TOKA paamainymMsaHms 6GONTOB BTOPONO

CTeNnnaXHoro paaa npuseaeHbl Ha puc. 4.
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Puc. 4. [naH noMeweHun u pe3ynbimamse! UIMEDEHUR MoKa
Pa3Ma2HUNUBaHUR

AHanorMyKbiM 0OpasoM pacnpegensioTcs senuuuHbl Toka pas-
MarHnumMBaHmMA 60NTOB TpeTbero pRaa crennaxen. YUnTbisas OTHOCK-
TeNbHYI0 PAaBHOMEPHOCTb pa3MelleHUs NOXAPHOW Harpyskm no cren-
naxam, ovar noxapa cneayer npeanonaratb B 30He 3KCTPEManbHO
HU3KUX 3HAYEHUU TOKa pasMarHU4nMBaHUA (Ha puUc. 4 OTMENEeHa NYMHK-
TMpOM). [laHHbIA BbIBOA NOATBEPXAAETCA pe3ynbTaTamy ynbTpassy-
KOBOro uccnenoBaHnAa xene3obeToHHOo nepekpuLiTUA (NOTONKA Kna-
AOBOW), KOTOpOE BbIABUNO 30HY HaANOONbLKUX TEPMUHECKMX NOopaxe-
HUA OeToHa, NpaKTUMEecKu coBnafalowylo ¢ yka3aHHOM Ha puc. 4. B
3TOK Xe 30He nocne pasbopa noxapHoro mycopa 6bin ob6Hapyxe
obropeswnn KOpnNyc anekTpokanopugepa, xoTopbiii 1 NOCNYXUN NPK-
UMHOW NoXapa.

TOuHbIA 1 060CHOBAHHLIA BbIBOL O MECT® BO3HUKHOBOKUA NO-
Xapa MoxeT ObiTb caenaH TONbKO Nocne TujatenbHOro U KBanuuLm-
NOBAHHOro aHanuia Bcex cobpanHbiX PaKToB U AaHHbIX NO OMaroBbiM
npu3Hakam n yCnoBusM, BNUSIOWMM Ha ux obpasosarve. Takon aHa-
nnu3 o4YeHb 4acTo TpebyeTt BonbLWOK U KpoNoTNUBOW paboTol.

MNpu onpeaeneHn Mecra BOIHUKHOBEHWA NOXapa, Kak npasu-
no, nocneposartenbHO aHANU3UPYIOT:

NOCNeACTBUA NoOXapa,

noKasaHua ovesuaues 0 MeCTe U BPEMEOHU BOIKUKHOBEHUA UNK

oOHapyXeHNR NOXapa, a TalKe O XapakTepe ero Pa3ssBuUTHUR;
KOCBEHHbIe NPU3HaKK ovara noxapa,
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ycCnoBus pasBuTyA rOPeHuUs;

pe3ynbrarbi UCCNea0BaHUU NO BbIABNEHMIO CKPbIThIX O4aroBbiX
NPU3HAKOB.

be3ycnosHo, HeOBX0AMMbIM ABNSETCA aHanu3 CobpaHHbIX AaH-
HbiX O pPa3MelleHnn roproynux NpeagMeTos, MaTepManoB Ha MecTe no-
Xapa, cnocobax ux yknaaxku, ynakoskv U T. 4. ITU AaHHbie aHanu3n-
PyIOT B KOMNNeKce Co CBeAEHUAMU NO PaCNONOXEHWUIO 30H Pa3NUYHbIX
TepMUYeCKUxX NoOpaXKeHun, NoNyveHHbIMW BU3yarnbHbiIM OCMOTPOM UNA
C NOMOLUBLIO UHCTPYMEHTalNbHbIX MEeTOA0B. AHANN3 NO3BONSET BbIAC-
HUTL NPUYMHBI TeX UK UHbIX NOBPEXAEHUW, NPUYMHEHHbLIX OrHEeM,
cnepos ropeHun, nporapos. N3BeCTHO, YTO B MeCTax COCPeAOTONEHUA
ropiounux marepuanos MOfyT CoO3naBaTbCA 30Hbl C Gonee BbLICOKOW
TeMnepaTtypou U COOTBETCTBEHHO bonee 3HaUUTENbHbIM TepMUYe-
CKMM NOpaXeHuem KOHCTPyKUUKU. Ho 3To ByayT ovaru ropeHus, a OHW
He Bceraa coBnafaioT ¢ ovaroM noxapa. KsannduunmposaHHbIW aHa-
N3 COBOKYNHOCTU AaHHbIX O 30HaX TEPMUYECKUX NOPaXeHuh U pac-
npeaeneHnn NOXapHOW Harpy3km no3sBonseT uilbexartb ownboxk npw
onpeaeneHUn Mecra ovara noxapa U ABNAETCA BaXHbIM 3TanNoM B
peweHn NOCTaBNeHHOW 3a4auu.

KapTuHy BO3HUMKHOBEHUA U PA3BUTUA NOXapa CyLLEeCTBEHHO A0-
NONHAIOT faHHble O TeMnepaType U ANUTENbHOCTU TOPEeHUs B pasnuy-
HbIX 30HaX, NONy4yaemblie UHCTPYMEHTanbHbIMU MeToaamMu. 3T AaH-
Hble TalKe LenecoobpasHo HAHeCTN Ha NNaH MecTa noXxapa u Npo-
aHanNUu3npoBaTb COBMECTHO C NPOYUMKM CBEAEHMAMMU O NoXape.

OxoH4aTenbHbid BbiIBOA4 O NONOXEHWK Ovara noxapa cnegyet
caenatb TONbKO TOrAad, Koraa nposefeH TulatenbHbld OCMOTP MecTa
noxapa, cobpakbi U NpoaHaANU3IMpPOBaHbl NOKA33aHMA OYEBUALEB, Yu-
TeHbl 0CObeHHOCTU OOCTaHOBKM, NpeALlecTBOBaBLUEN NOXKapy, YCNo-
BUR Pa3BUTUR ropeHns, 0COOEHHOCTHU AeUCTBMK NO €ro TyLWEeHUo, Npw
HeobXoAUMOCTU KMCNONL3OBAHLI HAYYHO-TEXHNYEeCKUe MeTOAbl BbifB-
NEeHURA CKPbITbIX OMAroBbiX NPU3HAKOB.

PaccMOoTpuM crneayiolmMu npuMep KOMNAeKCHOro UCnofnb3oBa-
HUR PEeKOMEeHAYEeMbIX HAYYHO-TeEXHUYECKMX MEeTONO0B ANA ycraHosne-
HUA MECTa BO3HUKHOBEHWUSR NOPEHUR.

[Toxap npoun3owuen Ha npeanpuATUU, B LUexe nepepaboTkn
BCNEHEeHHOro NoNuaTunexa. 3aaHue Lexa ogHo3TaxHoe, kKMpnuyHoe, ¢
6eTOHHbIM NONOM, Xene3obeToOHHbIM COBMELLEHHbIM NOKPbLITUEeM NOo 6
%ene3o6eToHHbIM hepMaM C MANKOW KPOBNel, NNOLWaAbio okono 400 m?.
BoicoTa uexa 4,5 M. B nomeuexnn 6b6ino yctanosneHo obopyaosaHue
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(puc. 5), B npoxoaax Mexay creHamu u obopyaosaHuem, N0 NOKasa-
HUAM cCBUaeTenen, HaxoauNUCH WTtabens roToBoM NPOAYKUKK. NUCTL
“3 neHononuatuneHa mapku M3-3, a Tawke obpesxn NEeHONONUITK-
neHa n BUHUITUCKOXM, rpaHynbl nonuatuneHa 1B, nogcrasky M3 gpe-
BECUHbI, EMKOCTU C MALLIKHHBbIM MacnoM n kneem 88H.
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Puc. 5. [InaH mecma noxapa (Lex NepepaboMKL 6CNIEHEHHOR0 NOMUIMUNEH]):
1, 2 - cmans! paboye; 3 - memanyuMecKue wxaghuuy ana cneuodexdss; 4-7 - NPeccs!
2udpaanumecKue []5-2434; 8 - cmaHoK st eepmuKabHOL PeaKU NONUANMILNEHOBOU TYILMb);
9 - maxarmriecKini npece; 10 - GeounHas Malia

oxap npousowen BoO BpemMa 0beageHHOoro nepepbita U 6bin 06-
HapYXXeH BepHYBLUUMUCA Ha pabouue mecta pabounmn, KOrpa OTKPLI-
Toe fNNnaMeHHoe ropeHne OxXsaTuno Bonbluyio YacTh NNoWanun uexa.
K npmnbbiTio NOXapHbix nogpasfgeneHu oCcrekneHne okoH ObINO Ha-
pyiwieHo, OroHb BbibuBanca Hapyxy. pu ocMoTpe MecTta noxapa Obi-
NO yCTaHOBMNEHO crneayioujee: C 3anagHOU CTOPOHbI 3aaHUA NONOTHA
ABYCTBOpMaTLIX AEepeBAHHbIX BOPOT umenu rnybokoe obyrnusaHne
ADeBecuHbl HA BCeW nnouwjaan. B yerbipex OKOHHbIX NPpoeMax pambl W
Gonbwan 4acTb OKOHHbIX KOPOOOK YHUYTOXEHbI OrHEM. B OKOHHbIX
npoeMax Knagka CunbHO 3akonueHa. Boonb 0XHOA cTeHbi HaxoAu-
NUCb Bbiropeslune ocraTku AsyX pabounx cronos. Cpeau obropesiuunx
0CcTaTKoB cTona 1 (puc. 5) obHapyxeHbl ABa obropeBlunx NAasiNbHUKa C
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nposoAaMH, UAYLLUMMKA B CTOPOHY IOXXKHOWU CTeHbi. PO3eTk Ha CTrexe
pa3pyuwieHbi, NO3TOMY YCTaHOBUTb, ObiNKU N NasnNbHUKU BKNIOYEHb! B
CeTb, He NPeACTaBNANOCb BO3MOXHbLIM. Pambl B npoemax ABYyX OKOH,
pacnonoOXeHHbiXx Ha BOCTOMHOW CTeHe, umenu rnybokoe obropaHue
M3HYTPK 3aaHuA. CteHa Ha OKOHHbIM NPoeMOoM Bbina CUNbHO 3aKon-
yeHa. Ha cesepHOU CTeHe nepBoe (C BOCTOMHOW CTOPOHbLI) OKHO ume-
NoO 4YaCTUYHO COXPaHUBLUYIOCA pamy, Haubonee BbIropesLIYIO B BEpX-
Hen yactn. OcrekneHue oTcyrcrsosano. Bo BTOpoM #U TpeTbeM OkHe
pambl Cropenn NONHOCTbIO, ObINO OTMeYeHo rnybokoe obyrnusaHue
kopoOKn NO BepTukanbHbiM OPYCbAM U NONHOE BbLIrOPpaKUe BepxXHero
nonepedHoro 6pyca.

Baonb 8cex CreH yCraHoBNeHbl nnockue Garapeu ueHTpanbHoro
ororneHnnA. [pakTudeckn Ha scex barapesx Bbiopena kpacka. Baonb 3a-
NaaHOW CTeHbl 6atapen noa BTOPLIM U TPETLUM OKHaAMKU AehopMUpPOBa-
NMCob U UMenn Bbirmd BHYTPb NometeHunn. HesHauuTenbHylo Aeopmanmio
umenu Take 6arapen nog oxHamu cesepHou CteHbl. [10 BHyTpeHHeMy ne-
pUMETPY yvacTka BRONb 3anagHON, I0OXHOU M BOCTOMHOW CTEH, Ha paccTos-
HuWM okono S0 cMm OT NepexpbiTuR, NPOXoAUT TPYOONPoBOA OT HAcoCa, ycTa-
HOBMNEHHOMO PAAOM C 3anagHbiMk Bopotamu. Tpydonposog nven nporvbbt:
HanbonbluniA, okono 40 cM, Ha 3anagHoOW CTOPOHE NOA BTOPbIM U TPETbUM
OKOHHbIMM NPOEeMaMWN. INEKTPONPOBOAKA NPONOXeHa No CTeHam B Tpybax.
Tpybbi AehopmupoBaHbl, UMENCA pa3pbiB TPYOb! Ha 3anNaaHON CTeHe.

[1peccCbl, pacnonoXeHHbie B UeHTpe y4YacTka, UMenn nosepxHo-
CTHOe obropanue Kpacku Ha kopnycax. [lyneTh ynpasneHus npeccos,
pacnonoXeHHbieé C CeBepHOU CTOPOHbI, bbinu paspyuweHbl. Boane ka-
WAOro U3 NPeccoB C 3anNafHON CTOPOHbI UMENTUCb MeTannnuyeckue ne-

CTHUUbI C NNouwlaakamu 1x2 M. Ha nepsom npecce nnoijaaka NpoBuc-
na Ha 20 cm (bonbwe — C ceBepa), necTHuya umena uarmb no sepTu-
kanu npuMepHo Ha 0,5 M B CeBepHYIO CTOPOHY. Ha BTOPOM U TpeTbem
npeccax NNowjaaku C NnecTHUaMN UMENU CNOXHYI0 aedopmMayuio co
cmelleHnem B CTopoHy Ao 0,7 m. Kpacka Ha kopnyce ABOWUNbHOW NeH-
TOMHOW MalWnHbl Bbiropena. Ha BopoTax C BOCTOMHOW CTOPOHbI NpO-
n3owno obyrnueanue nonoteH. U3 wectn xenesobeToHHbIX apoMHbiIX
depm BTOPAR (ecnn cyuTaTb C cesepa Ha 1or) umena orcnoeHue 6eTona
A0 apMaTtypbi ¥ Nporvbd B CTOPOHY nona (okono 5 €M) Ha paccTosHUN 6 M
OT 3anafHOW CTeHbl. TpeunHbl U YacTUYHOEe OTCNoeHWe 3aLUTHOro
CNOR UMena Taike TpeTbs (pepma, TpewmHbl — YeTeepTan U NATaR.
30Ha OTCNnOoeHUA 3aWUTHONO CNOR Ha NNUTax NepekpbiTUR pacnono-
eHa B 3anagHon 4acTh, NPUMEPHO Ha YPOBHE BTOPOro OKHA.
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Taxum 0Bpa3om, NO BU3yanbrHbiM AaHHLIM, 30HA HaAWHONbLUVX
TepMUYEeCKUX nopaxeHur (3oHa Haubonee MHTEHCUBHOTO ropPeHUus)
pacnonoxexHa B Oro-sanagHou 4acrtu 3A3HUA, MEeXAy BTOPbIM #
TPEeTbUM NPpeccom M 3anagHon creHon. OaHaKo cosnagaer nNu 3Ta 30-
Ha C MECTOM Ovara noxapa — Heu3sectHo. COOTHeCTU ee C pacnono-
MEHUEM MNOXAPHOW HArpy3kn B MNOMELWIeHUU HE YARANOCHb, TaK KaK
bonbilan 4acrb Harpysku Bbiropena, a CBUAETEeNbCKMe NOKA3AHURA
0Ka3anuch BecbMa nporusopednsoiMu. Bonpoc 00 oyare noxapa oc-
TaBancA OTKPbLITLIM. YTOObL! €ro paspewmunTs, Obin NpUMeHeH KoMNNeKke
ONUCaHHbIX paHee METOAOB: yNbTPa3ByKoBOro (AN xene3obeToOHHbIX
NepeKpbITUn), XUMWYECKOrO, PeHTreHorpapuyeckoro M MarHMTHOro
(ANA CTanbHbIX KOHCTPYKLKMK). InA oOyrneHHbiX oCTraTkos ApeBeCuHbI
onpepensiny yaenbHoe 3NeKTpoCONpPOTUBNEHUEe U paccyuTbiBanu yc-
NoBWA TennoBOro BO3AeACTBUR. Y3-0bcnepaoBaHue xenelobeToOHHbIX
nepekpbitun nposogunu aedexrockonom YKb-1M c warom 8 1 M. Pe-
3yNbTay UCCNeAOBaHUR, NpUBeAEeHHbIW HA pUC. 6 (3aWTPUXOBaHA 30HA
OTCNOEHWMA 3AUUTHOrO CNOA U paspyweHus DeToHa), Nokazan Hanm-
yne ABYX AOCTATOMHO YETKO BbipaXeHHbIX 30H Hanbonblnx TepMuye-
CKUX nopaxenun. fepsas coBNanaeT ¢ aHanoOrmyHOW 30HOM, BbLIAB-
NeHHOW BM3yalibHbIM OCMOTPOM B 3anafgNOU 4acTu 3A43aHUA; BTOPAR
DACNONOXeHa B €ro I0XHON 4acTu. MarHuTHoIM MEeTOROM Uccnegosa-
nwn Age rpynnst 06veKTos: a) 3aknagHblie DONTLI, Ha KOTOPbLIX KPenATCH
cekuyun barapen LeHTPanNbHOro OTONMEHNUA, PacNofIOXEHKbIe NO BCe-
My NepumeTpy uccnenyemMoro noMeweHus; 6) BrHTbI, KOTOPbIMWU Kpe-
MUNNCb KOXYXa.

HeobxoauMo oTMeTUTb, YTo 00beKTbl Mpynn a) u 6) pasHoTUI-
Hbi€, MO3TOMY BENWYMHbI TOKOB pa3MarHnvuuBaHuA cnegyet CpaBHW-
8aTb TONLKO BHYTPK XaXA0W n3 rpynn.

Kak BUAHO HA pUC. 7, 30HbI IKCTPEMaNbHO HU3KMX 3HANEHUW TO-
KOB pa3MmarHuyMBaHua COBNAZAIOT B NNaHe C 30HamMu Hanbonblunx
TEPMUYECKUX NOPAXEHUN, BLIRBNEHHLIX Y3-MeToaoM. Bbilwe oTmeva-
NIOCb, MTO NO 3anNagHOW, IXHOW U BONLLIOW 4YACcTW BOCTOMHOM CTEH
3qaHuA] Bbina nponoxeda Tpyba TexHonoruyecxoro Tpybonposopa
anametpoMm 3/4 aomma. C noBepxHOCTHU Tpybb: Obinn OTODPaHbI NPo-
Bbl NNOTHLIX CNoes OKanuHbi. OKanuHy aHanNnM3nuPOBaNu XUMRYECKNM
METOAOM KOMNNEKCHO-METPUUECKOIO TUTPOBaHUA TPUNOHOM “b™ C on-
peaeneHnem coaepxanus Fe’'. Kpome Toro, npobbi OKanuHm OTO-
bpanu C BepxHuUX ToYeK orpaxaeHus npeccos 4-6 U Merannuyeckmnx
LWIKAPYMKOB ANA cneyoaexabl.
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Mecta oTO60pa nNpod okanuHbl U ApeBeCHbiX Yrnen NnpuBeAeHb
Ha puc. 8, a pesynbrarbt uccnengoBanna npod B tabn. 2 n 3. OHK cBK-
AGTEeNbCTBYIOT, YTO Hawnbonee ANUTeNnbHbIU BbICOKOTEMNEpPaTYpPHbLINA
Harpes (okono 60—70 MrH) UMen MecTo B I0XKHOW YaCTWU 3gaHUA Lexa
NPUMEPHO NocepeanHe I0KHOW CTEHbl. 3HauYUTEeNbHOo BbicTpee, HO Bonee
HHTENCHBHO NPONCXOAUNO ropeHne B 3anagHoun yactu. flocnepHee o0b-
CTORTENbCTBO U ABUNOCL NPUYMHOU (POPMUPOBAHUS BU3YanbHO Onpeae-
NAEMOW 30HbI 3HAUUTENbHBIX TePMUHECKMX NOPAKEHUHA.

B npobax 6 u 7 yrnn umenu yaenoHoe anekrpoconpoTuBneHune

NpUMEpPHO eAuHULbl (gecAaTkn) OM-CM, YTO cBUAETenbCTBYEeT 06 oyeHb
WHTEHCUBHOM TEeNnnoOBOM BO34eUCTBUM HA ApesBecuHy. Paccyurathb
TeMnepartypy U AnuTenbHOCTb ropenuss ANA 3aTux npob He yaanocs.
TeM He MeHee AaHHbiX 0 ANUTENbHOCTU rOPeHUs B ApPYyrmx Uccneno-
BaHHbIX TOYKAX AOCTaToOMHO, YTOObLI caenaTb BbiBO4 O TOM, YTO HaMm-
bonee nNpoaONXKUTENDBHOE ropeHne Meno MeCcTo B 30HE PacnonoXe-
HWus ctonos (Npobbt 9 — 11), oTMEeUYeHHbIX Ha pUC. 5 HOMepamu 1 U 2.
CoBOKYNHOCTb NONMy4eHHbiX AAHHbIX NO3BOMAET caenaTb BbiBOA, NTO
ovar noxapa HaxoAuNCs B I0)KHOW MacTu yexa, B paoHe pacnono-
XeHus cTonos 1 n 2. flanbHenwan pabora No uccnenosaHuio NOXxapa

7 g 1.2

A_ YA O71_37F 077 X7
mmm——— &

vr it szﬂ.w'
M'

1/

.0

R 777, W\ /77 /PSS 17177, -

L/

(4

QULLIRTINNNNNNRNNNNNN S NN S NN S NN\

N\

Puc. 8. Mecma ombopa npob okanuHb! U OpeeecHbix yaneu:

X - mecma ombopa npob oKanuHbi; 4 - Mecma ombopa npob OpesecHsix yanedyu.
O6vexm om6opa npob oxanubi. | - mexnonoauveckul mpybonpoeod; Il - cmansmpe
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Tabnuya 2
Peiynorathl MCCNEeAOBAHUA NPOO OXKANUHDLI

 Howepnpoow | 1 | 2 [ 3|4 |56 ]7]8]9 10

CpeaHeBpeMeH-

Han Temneparypa,
°C

__Bpewms,man_ | 30 | 30 |30 | 45 {40 | 45 | 30 | 60 | 45 | 40
Tabnuya 3

Peaynstathl uccnegosanms npob ApesecHLix yrnen

Homep MecTo oT60pa Npobi CpeanespemenHas | pooun muk
Npodbi Temneparypa, °C
1

BepxHAs 4acTb NONOTHMILA 720
3ananHbiX BOPOT
HWXHAA YacTb NONOTHMIYA
3anafHbiX BOpOT

BepxHAR 4acTb MNONOTHMULA
BOCTOMUHBIX BOPOT

HUWKHAR YacTb NONOTHMULLA 4
BOCTOMHbIX BOPOT

800

HmRR NepexnanuwHa crona

CronewHnua crona

NO3BONUNA YCTAHOBUTDL, YTO NPUYUHOU NOXapa SBUNCA BKMIOYEHHDINA B
ceTb U OCTaBNeHHbIW Ha cropaeMoM Martepuane 6e3 NnpucMorpa 3nex-
TponasinbHUK (cTon 1, cM. puc. 5). MOWHOCTL NasnbHUKa Obina yee-
NAMEHA NO CPaBHEHWIO CO CTaHAApTHOWU NpU 3aMeHe neperopesLUeH
cnupann Ha NPeaAnPUATUNA.

MpusepeHHbie Bbille NPUMEPbl NPAKTUYEeCKOro NPUMEHEHUA Ha-
YYHO-TEXHUNECKAX METOAOB OOHapPyXEeHUA CKPbiThiX OMaroBbiX NpU-
3HAKOB UNMIIOCTPUPYIOT BO3MOXHOCTU 3TUX MeTOAOB. Kpome TOoro, OHu

680
80
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1.2. MATEPUANLI U UX OBIrOPEBLLUE OCTATKW
KAK OB BEKTbBI UCCNEAOBAHUA ANA YCTAHOBINEHUR
OYAT'A MNOXAPA

1.2.1. HeopraHmnuyeckue cTtpouTenbHbie MaTepMasbl

NabopaTopHOMY UCCNeaoBaHWUIO C NpeaBapuTenbHbIM 0TOOPOM
npob Ha MecTe NoXapa MOryT noaseprarscs nbble HeopraHnyeckue
cCTpouTenbHblIe MaTepuanbl, U3rotosneHHoie 6e306XKUrosbim MeTO40M
U3 LeMeHTa, niBectn, rmnca. K yucny takmx marepuanoB OTHOCATCSH
MOHONWTHbIE DETOHHbIE KOHCTPYKUUMK, LUTYKaTypKa BCEX BUAOB, CUK-
KaTHbIX KUpNWUY, FTMNCOBbIE, MMNCOLeMEeHTHbIe N Apyrue KOMNO3nUTHbIe
KOHCTPYKUWK, oTAeNnoYHble NnUTbl U T. N. KpacHbi U LLAMOTHbIU KUP-
nuy, cTeknodnoku u nogobHble M MaTepuansl, Nnpolueawne BbiCOKO-
TemMnepaTtypHyo obpaboTky B npouecce nM3roToBneHUN, Kak npaswuno,
He UCNONL3YIOTCA ANSA BbIABNEHUA OoYaroBbiXx npu3nHakoB. OgHako Ha
wccneaQaanve MQyT OuiTh QTABRAHLL INQGLL UEMEHTHAIQ KAMHA M3
KNAjovHOTrO pPacTBopa, COeAWUHRAIoWEero KMpnuy, cTteknobnoku, kepa-
MAYeCKne NNUTKN U 7. 4.

B yensax BbiABNEHUA Ha MeCcTe noxapa 30H TepMUYEeCKux nopa-
XEHUA KOHCTPYKUMA W npeameToB oTOMpaloT npobbl NOBEPXHOCTHOrO

cnofa (2—-3 MM) yKasaHHbIX Bbille MatepuanoB. Macca kaxgou npobbl —

1-2 r. MMpobbl xenatenbHo oTbupaTb Ha OAHOWU BbICOTE UNU HaA He-
CKONbKUX (PUKCUPOBAHHbLIX NO BbICOTE YPOBHAX NO NEpUMeTpy nome-
weHuA. LLiTykaTtypka, NOBEPXHOCTb CUNUK3THOro Knpnu4a, UeMeHTHOro
KaMHs? B mecTe oTbopa npobbl NnpeasapuTenbHO OYULLAIOTCR OT Obro-
DEBLLUUX OCTATKOB KpaCKW, NOXaAPHOro mycopa v T. A. KONu4ectso
npob n paccrofaHue Mexay Toykamu otbopa 3aBUCAT OT pa3Mepa Nno-
MelleHnA (30Hbl Noxapa). [1pobbl ynakosbiBaOT B OTAENbHbIE NAKETK-
KW MUNU eMKOCTK U HymepyloT. Ha bupke ykasbiBalOT HOMEp Npodbbl U
MecTo ee oThgpa.

Ha KOHCTPYKYUAX C MNCOBLIM CBR3YIOUWMM MOXHO BbISBUTL HE
TONbKO 30Hbl TEPMWUYECKUX NnOopaxeHu, HO KU TemMneparypy m Anu-
TeNbHOCTb Harpesa B Toykax otbopa npob. [lns aToro B 3aoHax, npea-
ctaBnsounx Hanbonblni nHTepec, oTbmnpalT cockobom npoby no-
BepxXHOCTHOro (1—2 MM) cnofa runca, nocne 4Yero 8 ToMKax, OTCTOALLUX
OT Touk oTbopa nepsom Npobkl He 6onee YeM Ha 2—-3 CM, BbiCBEpnun-
BaIOT KOHCTPYKUUIO Ha rnybuHy 0-10, 0-20, 040 MM, cobupasn Bechb
BbiCBEPNEeHHbi MNCOBbIK Matepwan 8 snae otaenbHOM Npobbi. Ta-
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KMM 0Opa3oM B KXXKAOW UcCneayemMor 30He MecTa noxapa oroupaloT
no 4 npobbl, Hymepya ux: n-0, n-10, n-20, n-40, rae N — NOPAAKOBbLIN
HOMeEp 30HbI (TOUKM) OTOOpA.

1.2.2. OKanMHa CTaNnbHbiX KOHCTPYKLUMMK

AHann3 okanuHb! ABNAETCA 0gHUM U3 Hanborsree yaobHbiIX me-
TOAOB UCCNeAOBaHUA CTafNbHbIX KOHCTPYKUUA NPU YCTAHOBMNEHUU Ova-
ra noxapa. [lna uccnenosaHnss oTbupalotT NNOTHLIE CNOU OKanNUHbI,
nonHocTbio (6e3 nysbipewn) npunerawouwue Kk metanny. MNoaromy cHa-
Yana Ha HaMeyeHHOM y4acTke MEeTaNnnNoOKOHCTPYKLUUM C NOBEPXHOCTW
CYMLLAIOT BbiIrOpeBLUME OCTaTKM KpacCku, Ny3bipu OKaNuHbl, 7. €. Bce,
4YTO nerko cockpebaeTCca C NOBEPXHOCTU KOHCTPYKLIUA HOXOM, CTame-
CKOW MWW ApYrMMU aHanorM4yHbiMu npeaMeTamMu. 3atemMm ypapamMmum 3y-
buna ¢ mMetanna couBaloT Yewyrnky NNOTHLIX CNOEB OKanuHbl. YTOOb
YewynKn He pasneTanuch, UX MOXHO ynaBnnmBaTb KONbUEBbIM MarHu-
TOM, B OTBEPCTUE KOTOPOro npeaBaputenbHO BCTaBNeHa CBepHyTas
Tpyboukon bymara.

Hanbonee nenmt 1 yaobHoin cnocod otbopa npobbl okanuHb! -
AedopMayna KOHCTPYKUUMK (ecnu ee cevyexne NO3BONSET 3TO cae-
narb). B nabopatopuu Ana pedopmayun bparMeHTOB KOHCTPYKLUW
MOXHO UCNONb3OBaTb rMapasnuyecknu npecc. Mpun aedopmaumnmn
NNOTHAA OKaNKUHa MITHOBEHHO CKanbiBAETCA.

[pn onpeaeneHnn OpUeHTUPOBOYHLIX 3HAYEHUUA TemnepaTypbl
U ANUTENbHOCTU TENNOBOrO BO3REUCTBUR H3 METaNNUYecKylo KOHCT-
PYKUUIO NO AaHHbIM UCCNENOBaHWA OKanNuWHbl 9Yacto Heobxoaumo
3HaTb Mapky CTanu, n3 KotTopou Obina narotoeneHa KOHCTPyKY1A. No-
3TOMYy Lenecoobpa3sHo, Hapsagy ¢ oTOopom nNpobbi oKanuHb, NPOBECTH
n oTbop npobbl metanna. MNpoby metranna 8 konuyecrae 3-5 r oTOU-
paloT NyTeM BbiCBEPNUBAHKA (B BUAE CTRYXKM), OTNUNMBAHUA U T. N.

Kak nokasana npaktuka, ogHUM U3 Hanbonee yaobubix CNOCO-
608 oTOOpa U AoCTaBku NPob Ha uccneanoBaHue ABNRKETCR OTOOP He-
nocpeaACTBEHHO Ha MECTe noxapa pparMeHToB MeTannu4yeckmx KOH-
CTPYKUUA C OKaNNHOW.

1.2.3. XonoaHoae(popMnupoBaHHbIe CTaNbHbIe UIAENNA

XonoaHoaedopMUPOBaHHbLIMKA M3AENURAMA  HA3bLIBAIOT WU3AeNusA,
NONy4Y4eHHble NyTeM XONOAHOW WTaMNOBKK, NPOTAXKA, BbICAAKK, T. €.
nocpeACTBOM AePOpPMaALUMA MeTanna npu OTHOCUTENbHO HU3IKUX TeM-
nepartypax (Hwxe TeMneparypbl NNaBNeHnA U PA3MATNEHUR).
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K ux yuacny OTHOCATCA, nNpexae BCero, KpenexHble mM3anenus
Hanbonee pacnpoCTPaHEHHbLIX TUNODA3MEPOR: rBO3AU, BONThLI, ravnku,
LWNWNbKK, BUHTDI, WYPYyNbl, CKOObI, a TaKKe CTanbHble TOHKOCTEeHHbIE
(OTHOWEHne HapyXHOro auvamertpa K tonuwuHe creHku >50) TpyObl
aAnameTpoM ot 5 A0 250 MM, KOHCTPYKLIMOHHbIE XONMOAHOTAHYTHIC W
XonogHokataHbie Tpybbl, XONOAKHOTAHYTAR CTanbHasa NPOBONOKA Ava-
MeTpoOM 3—5 MM, UCNONb3yeMan ANA apMUPOBaHUA Xene3obeToHHbIX
KOHCTPYKLIMA.

B yensx BbIABNEHUA 30H TEPMUYECKUX NOPaXKeHUU Ha mMmecTe
noxapa oTbupaloT OAHOTUNHbIE XOonoaHOAEdOPMUPOBaHHbIE CTanb-
Hble u3genus ANUHOU He MeHee 40 MM, paccpefOTOYeHHbIe No UcC-
cnegyeMon 3oHe noxapa. Hanpumep, 310 MoryT ObiTb BO3AU, KOTO-
pbim Bbinn NpUbUTHE AOCKKU nNona, 60oNTbl, CKpennAalLne crennaxm
Unn Apyrue mMeTannoKOHCTPYKL UK.

Napenna AONXHbI ObiTb OQHOro TUNopasmepa. 10 BO3MOXHO-
CTWU, uenecoobpasHo B kavecrBe obObeKkTa CpPaBHEHMA U3IBATL OAUH
3K3IEMNNAP TAKOro Xe u3aenua, HaxoaAuBLLErocs BHe 30Hbl Harpesa.

1.2.4. ObyrnexHHble OCTaTKu ApeBeCUHbl U APEBECHbLIX KOM-
NO3NUKOHHDbIX MaTepuanos

Npobbt yrna yenecoobpasHo otbupaTth B Toukax ¢ Haubonbluen
rnybuHOn obyrnuBaHuK, Ha yyacrtkax, rae, NpeanonoXuTensbHo, Haxo-
AWNUCL ouar noxapa, 30Ha RIMTENbHOrO TNEHUA, a Talkke B ApyrmX
TOUKaX, ANUTENbHOCTb U MHTEHCUBHOCTE Npoyecca ropeHns B KOTo-
PbiX NPEeACTaBNAeT nepBooOvEpPEeaHOU WMHTEepeC npu uccneaoBaHum
no)xapa.

LlenecoobpaseH otbop Npob B 3HAYUTENbLHOM KONU4YEecTBe TO-
yek (15-20 1 6onee) 1 no BCcen 30He noxapa. ITO AAET BO3MOXHOCTb
AOBONbHO OOBLEKTUBHO BOCCO3AaTb KApPTUHY ero pa3BuTus. BaxHo,
4TOOb! B HAMEUEHHBIX TOUKax OTOopa NPob Cnow yrns He Obin Hapy-
WweH. B BbibpaHHbiX TOYKax C MOMOLLLIO WTaHreHrnybokomepa no
FOCT 162-90 (xonymbyca), TOHKOW MeTannNU4Yeckou nNUHEeUKn unn
rsO3AR" MEeTOAOM neHeTpauun (NPpOoTLIKAHWA CNOA YINMA) U3IMEpPAIoT
TOoNWMHY cnof yrna h,. Kpome TonwuHbl CNoA yrnA, B AaHHOK TOMKE
ONpeAensIoT BENUYMHY NOTEepU CeYeHUA KOHCTPYKUMU h, N NepBOHa-
YanbMyl0 TONWMHY 3NeMeHTa KOHCTPyKuun Ha AaHHOM yuvacrtke h.
MepsoHaYanbHyl0 TONWKNHY 3NEeMeHTa KOHCTPyKLUUKM ONpEeREeNnsIoT Nnu-
60 uaMmepeHueM ee Ha yuyeneswem ydactke, nubo nytem obwmepa
aHanNoOMuYHbIX KOHCTPYKLLMOHHBIX 3nemMmeHToB (R0COoK nona, banok n T. n.).
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3atem npuctynaioT K oToopy npobbli. C nomouwiblio HOXa wunwu
ckanbnens otompalioT BepxHun (3—5 MM) cnow yrns, npeasapuTensHo
CMaxHyB C HEro KMCTONKOW XNIONbsl 301bl U YACTUYKM NOXAPHOro My-
copa. [lns uccnepoBaHus AoctartodHo 0,51 r yrns.

[pu oTObope nNpob cnepyeT yunThbiBaTb, YTO CBOWCTBA Yrna Me-
HAIOTCA NO CMNOSAM, NO3ITOMY CNOK HYXHO OTOMpPaTL NO BO3MOXHOCTM
TOYHO U aKkKypaTHO. B mecTax CnnowHbIX nporapos yronb orbupaior
NoO CKNOHy "kpatepa” nporapa (KenarenbHo, B 2--3 TouKax), otaenb-
HbiMW Npo6amu. MNpK KpynHbiX TpewmuHax Nnpoby oTbupaloT He B Tpe-
UMHe, @ Ha NOBEPXHOCTU 3NEeMEHTa KOHCTPYKLUKN. 3aechb Xe U3Mepsi-
10T TONWUHY OOYrneHHoro cnos.

Yronb Heobxoaumo otbupaTtb Co CTOPOHbI, OBpaliEeHHON K UCTOM-
HUKY TennoBoro BO3AenCTBUMA. ECnNn He ACHO, C KAKOW CTOPOHbLI OKa3biBa-
Nocb TennoBoe BO3AEUCTBUE, TO OTAenbHble Npobbl OTOMPAKT C ABYX
cTOpOH. OTOBpaHHbLIA Yronb YNakoBbIBAOT B OyMaXKHLIA UNK NONUaTUNE-
HOBbLIA NakeT, cHabXaloT GUPKOKN, HA KOTOPOU OTMENAIOT HOMEP NPOoOLI U
MecTo ee otbopa. B cneymanbHok Tabnuue [2] dukcupyloT namMepeHus
NAHENHbIX NapamMeTPpoB yrnA v KOHCTPYKUWK (hy,, hy, R).

Y obyrneHHbIX ApeBeCHOCTPYXKEYHbIX NMUT B8 TOouKax orbopa
npo6 uamepsoT Tonbko h, U h. MNpoby yrna oTbupaloT oNUCaHHbLIM
Bbile 00pa3oMm.

1.2.5. O6yrneHHbie OCTaTKU NAaKOKPACOUHbLIX NOKPLITUMA

Ans nccneaoBaHusa OCTaTKOB NAaKOKpacouHbix noxpuitik (JIKI)
B 10—15 Toukax, pacnonoXeHHbiX B pasnnUuHbiX 3oHax noxapa, oTou-
paioT Npobul JIKM 1 0TMeYalnT X Ha Nnaxke MecTa noXapa. TOYKK OT-
bopa npob s8bIOMpaOT UCXoAR U3 NOTPEeObHOCTU B uHpopMaLUmn o Tex
MU UHbIX y4acTKax MecTa noxapa.

YyuTtbiBas, YTO MeTOAbl BbIABNEHUA 30H TepMUYECKUX NopaKe-
HUA W TemnepaTtypHbIX 30H OCHOBaHbl HA CpasHeHuU OUIUKO-
XUMUMECKUX XapaKTepucTuk Npod, npu pelleHWN gaHHOW 3a4auu He-
obxoanmo otTbupatb Npobbl JIKI Ha noBepxXHOCTAX KOHCTPYKLUWMIA, OK-
palLUeKRHbIX OAHOW U TOW Xe Kpackoi. MMpobbl wenatenbHO oTbupaTth
Ha OAHOW 1 TOW Xe BbicoTe OT nona, Nnubo oTMEeYaThL B NPOTOKONE Bbl-
coty otbopa npobsi. Npu 3akonyeHnn NpeaMeToB U KOHCTPYKUWIA KO-
noTb Ha yvyacTtkax oTbopa npob npeasapuTenbHo yaanswT. Ecnum 3To
He yaaercsa, To npobbt JIKM oTbupaloT Ha yyacrtkax, rae HaCnoeHus
KONOTU MUHUMAanbHbI.
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OcobeHHO oCTOPOXHO cneayeT otoupaTte npobul NIKM ¢ owrTy-
KaTypeHHbIX NOBEepPXHOCTEN, NPU 3TOM HAA0 CTapaTbCA He 3aXBaTUTbL C
npobon YacTULbl LITYKATYPKN.

KpoMe oCHOBHbLIX Npob oTbupaioT, ecnn 3To BOIMOXHO, Npoby
ANA CPaBHEHUN — Ty Xe KpackKy, HO He noaBeprasllyOCA TennoBOMY
BO3AEUCTBUIO. [1NA 3TOro HaXOAART y4acCTOK OKpailueHHOW NOBEePXHOCTH,
3alUUIEHHbIA OT BO3REUACTBUSR TENNOBOro U3NyYeHUs Kakum-nubo ob-
pDA30M, Hanpumep, APYrMMU KOHCTPYKLIMAMU U NnpeaMeTaMu, Unnu yaa-
NEHHbIW OT 30HbI FOPEHUA.

Nns uccneposaHua B naboparopuu aocrarouHo 0,3-0,5 r naxo-
KPACO4HOIro NOKPLITUS.

1.2.6. Ochopmnenne MILATUA U ynakoska npob

dakt otbopa npob martepuanoB Ha uccneaoBaHWE AOMKEH
BbiTb 3aPUKCUPOBAH B NPOTOKONE OCMOTPa MecTa noxapa unu B cne-
yuanbHOM NPOTOKONE U3BATUSA NPOD.

Bce Toukm orbopa npod® oTmMeualoT Ha nnaHe mecra noxapa,
KOTOPbIA NPU HEeoBXOAUMOCTU CONPOBOXAAIT KPAaTKMMU KOMMEHTA-
puamMu. OanH 3kzeMnNNAp NnaHa c ToukamMu oTbopa npob npunaraioT k
NPOTOKONY OCMOTPa MeCTa noxapa, a BTOPOU HanpasBnsalT BMecCTe ¢
npo6amu B naboparopuio.

Kaxayio npoby ynakosbisaloT B HaAEXHO 3aKpbITbiA NaKeTuk
UNNU eMKOCTb (BIOKC, CTEKNRHHbIA Ny3blipeK), Ha KOTOPOM YKa3bIBaKT
HoMep npobbl, a Bce BMecTe — B NONUITUNEHOBLIA NakeT. lakeT one-
4YaTbiBAOT U OTNpaBNAT B Nabopatopuio BMecTe ¢ CONPoOBOANTENb-
HbiM MUCbMOM, NNaHOM MECTa noXapa ¢ Toukamu otbopa npob, Tab-
nvueu c pesynbraramu namepeHun hy,, hy, h (Ans apesecHoro yrng).

1.3. I3BATUE BELWLECTBEHHbLIX JOKASATENLCTB B LIENTAX
YCTAHOBNEHMA NMPU4YNHDI NOXAPA

1.3.1. O6bexrni-HOCHUTENM oOcTaTkoB JIBX, MK n aApyrmx
MKULUMATOPOB ropeHunn

NTerkoBocnnameHsowmecs u rcposune xuakoctn (JIBXK n MK)
ABNKRIOTCA OAHAM M3 OCHOBHbIX CPEACTB cosepluerns noaxoros. MNpwn
BO3NMKHOBEHNW BEepCcUU O NOAXKOre 0OAHOU U3 OCHOBHbLIX 3aaay pabor-
HUKOB [ocyaapcTBeHHOro noXxapHoro Hagsopa ([MiH) n cneapcresus
ABNAETCA BbiABNEHUE U U3IBATNE BeleCTBEeHHbIX A0KA3aTenbecrs 4NN
AanbHerlero ux uccnenoBaHun B Uensix obHapyxeHus OCTaTKOB
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JIBX n K. INpu 3ToM obbektamu-Hocutenammu ocratkos Jf1IBXX n MK
MOryT ObiTb Cambie pa3nuyHblie NO CBoenU Npupoae Bewecrsa U npea-
MEeTbl, Hanpumep, ApeBecuHa, rPyHT, TKaHU, CTEKNAHHAA Nocyaa w ee
OCTaTKM U T. 4.

Coxpanuswunecs Ha mecte noxapa ocratkm JIBXX u MK, oco-
benHo nerxmx (beH3VHOB, pacTrsopUTeneid ANK NaKoB v KpPacok), 3a
cyeT AuddPy3uu U UCNapeHUa nerko TepsRINTCA B TedYeHue Henpoaon-
XUTENbHOMO BPEMEHU, NOITOMY CBOEBPEMEHHOEe WMIBATUEe, NpaBuNbHaN
yNakoBKa BEU|eCTBEHHbIX A0KA3aTensCTB U BbiCTpas UxX AoCTaBka Ha wuc-

chnefoBaHwe — 3anor ycnexa npu ux obHapyxeHuu n uccneqoBaHng.

B Tex pegxux cnyJyasix, Xorna Ha mecre noxapa obHapyxeHb!
Kannu unuv nyxuyb! HEU3BECTHOW XWUAKOCTWU, UX cnegyer cobupartb
LWNPULLOM, CTEKNAHHbIMW KanunNAapamMu, B Kpaukem cnyyae BaTHbIMW
TamMnoHamMn unu unbTpoBanbHOU Oymaron. Yuctbin obpasel wc-
NoNb3oBaHHOU BaTbl UNU Dymaru Take AONXKEH NPEACTaBNATLCA ANS
CpaBHUTENbHOro uccnepoBaHuA. CMOYEeHHble XUAKOCTbIO TaMMNOHb!,
bymary cknagbiBaloT B repMeTUHECKn 3aKpbiBaKOLWYIOCA €MKOCTh, Ha-
npumep, B CTEKNAHHYy0 6aHKy C BUHTOBOK KpbIWKOW. Mpu cbope Ha
MecCTe noXxapa XWAKOCTU HEobXOAUMO NPUHUMATL MEPbl, UCKNIDYalo-
LMe ee KOHTAKT C KOXeW pyKk (HapeTb pe3uHoBble nepyaTtku, bpars
TaMnoHbl NMHLUETOM 1 T. N.). A3BeCTHbl cnyvau, Kkorga obHapyxeHHas
XUAKOCTb obnagana KOXHO-HapbiBHbIM ¥ OOLWERR0BUTLIM AEACTBUEM,
U 3KCNepT, cCObupaBLLUA ee ronbiMA PykaMu C NOMOLLLIO BaTHbIX TaM-
NOHOB, NONy4Yan nopaxexue.

Ecnn Ha mecTe noxapa obHapy»eHbl OCTaTKK roprouHen Xuako-
CTW B OyTbinkax, UX cneayeT 3akynopuTb YUCTbIMK NONUITUNEHOBLIMW
nnu KopKoBbiMM Npobkamu. Ecnu oCTaTok ropioved Xuakocru obHa-
PyXeH B Tape, KOTOpPYyK TPyaHO repmetnanpoBaTtb (banka, Ouaomw,
pa3dburas OyTbinka u 7. N.), XUAKOCTb HYXHO NepennuTb B YUCTYIO Oy-
TbiNKy, Npobnpky C NPUTEPTON CTEKNAHHOW, KOPKOBOU UNU NONKU3THK-
neHoBon NPobkoun (HO He pe3nHOBOW).

OaHako npu BGonbwwMcTBe noxapos ocrtatkm JIBXK un MK co-
XPaHRAIKIDTCR B CNEAOBbLIX KONuyecrteax, copoOnpoBaHHbIX pasnuyHbIMW
npeagMeTaMu-HOCUTeNAMU. 3afnava A[o3HasaTtens B 3TOM Cny4ae -
onpeaennTb, UCXOAR U3 NPEeaNONOXEHURA O MeCTe BO3HUKHOBEHWUS NO-
apa, 0bbexTbl, yHaCTKA KOHCTPYKUWA U NpeaMeToB, Ha KOTOPbLIe MOr-
NW NONACTb roprouMe XUAKOCTH U HA KOTOPbLIX OHKX MOTNU COXPaHUTLCA
B XoAe noxapa.
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TaxkoBbiMit ABNKAIOTCR, Npexae Bcero, HeObyrneHHbie yyacTKu
KOHCTPYKUMK W NpeaMeTos, TeM unu uHslM 008pa3om 3akpbitbhie
(3KpaHWpoOBaHHbIE) OT BO3AEUCTBUA NNAMEHN U TENNOBOro U3NyYeHus.
JTO Na3bl WNyHTa B NapkeTe M Aockax nona, Ux TbilbHas CTOPOHA;
OCHOBaHue nosna, BbiNONHeHHoe B BuAe nar, odbpeleTkn, NPOCNOUKM K
NOACTUNOYHOIO CNnoA; Na3bi B Mebenu; non noAa wxkadamu, KpoBaTaMM,
Apyron mebenbio.

Kak Obino yctaHoBneHo B npoyecce uccnegosaHnn dunuanom
BHUUNMO B Cankr-lleTtepbypre (CN6d® BHUWUIMO), npakTtudeckmn npwm
nobLIX pexuMmax TNeHUa U NNaMeHHOro ropeHus B LLUNYHTE, Ha HUX-
HeWU CTOpOHe napkera, Aowaroro nona, Ha NOBEepPxXHOCTU YepHOBOro
nona (Ha yvacTtkax, He UMelLWnUX ABHLIX NPU3HAKOB TEPMUYECKON Ae-
CTPYKLUKU) COXPaHAIOTCA OCTaTkn DeH3uHA, KepoCuUHa, a Takke Apyrux
NBX n NK.

OuyeHb XOPOWO COXPAHAT OCTATKU TOPIOYNX MUAKOCTEU TKAHMW,
BAaTa, NOPONOH, & TalKe APYrMe PbixXnble U NOPUCTLIC MaTepuanb! —
FPYHT, ONUNKKN, WNaK, 3epHO, Kpynbl U T. N.

KOoHCTpyKUMKn M3 OeToHa, noBepxHOCTU (B TOM 4ucne, Nonbl),
NOKPbITbie KAMEHHOMU, KepaMUYECKOW NNUTKON UNKU U3rOTOBNEHHbIE U3
APyrX ManonopucTbix Mareprnanos, NNOX0 CoOXpaHAIoT octartku J1BXK
U NK. NMoaTomMy UCKaTb Ha HUX NOCNe NoXapa OCTATKW ropHuUX XUA-
KOCTEW, KaK npasuno, becnepCcnekTueHO.

[TpK nonckax yyacTkoB, Ha KOTOPbIX yenecoobpasHo oTébupars
npobbt AN obHapyXeHUA OCTarkoB roplounx Xuakocreu, obssarens-
HO cneayeT OopueHTUPOBaTbLCA Ha 3anax. OboHAHUEe YyenoBeka — [0C-
TaTOYHO YYyBCTBUTENbMbIA UHCTPYMEHT, YacTo NOMOralouiun CopueH-
TUpoBaTbCA nNpu otbope nNpod U BbiOpaTb yyacTkM, Ha KOTOPbIX CAe-
narb 3710 Hanwbonee uenecoobpasHo. B TO e BpeMsi OTCYyTCTBUE RB-
HOro NOCTOPOKHEro 3anaxa euwe He ABNAEeTCA OCHOBaHWeM ANA TOro,
yToObl He oTtbunpaTte npobwl Ha JIBXX. B Haubonee noaospurensHbiX
MEeCTax, ¥ nNpexae BCero B oyare, eCnu 1aMm COXpadunUCb nepeuuc-
NeHHbIe Bbille Martepuansl, CNOCOOHbIE HECTU OCTaTKU roPIOYNX XUA-
KOCTeW, AenaTb 3To cneayeT o0R3aTenbHO.

Ombop npob Opesecunbl. TnybuHa otbopa npob ApeBecuHb!
onpeAenfaeTcn, Npexae Bcero, BO3MOXHOW rNyOMHON NPOHUKHOBEHUS
XMAKOCTU B ApesecuHy. Kaxk nokasanu wuccneposanns Cl16®
BHAUMNO, paxe uepe3 HeOKpaWeEHHYIO, HO NUWEHHYIO aedekTos
(Cyui1, TPeLLMHbI) NOBEPXHOCTb ROCKN (NonepeK BONOKOH) HedTenpoAayK-
Thi NPOHUKAIOT Hernyboko (kak npasuno, He bonee yem Ha 0,2-0,4 mm).



31

[Ipy HanNU4YUM Ha MNOBEpPXHOCTU AedeKToB (CyYKuU, TpeliuHb: K T. A.)
AndPy3ua B apesecuHy HabnioaaeTca Ha 8Cio rnybuny. C Topya [oc-
KA NO rofaosbiM Kofbuam HedhTenpoayKTb NPOHUIKAIOT 3HAYUTENbHO STyuLUe
(Ha 80—-90 mm). cxoas us aToro npu otbope Npod Ha uccneposaHue Heod-
XOAUMO NPUAEPHMBATHCH CNEAYIOLLNX PeKoMeHLaUnNA:

npoby ApesecuHbl 0e3 pedexros oTbupatb C NOBEPXHOCTU HA
rnyouHy He bonee 1 MM. Ocoboe BHMMaHUe cnegyeT yaensaTs Tpelyu-
HaM U Cy4yKaM, BbicBEpNMBaa Unun Bbipybasa nx Ha BCIO rnybuHy, Cobu-
pas ANK aHanu3a CTPYXKU UNu WenkKu;

ans onpeaenenua NIBX n MK vunu ux octatkoB Ha TopLEeson
NOBEPXHOCTU HEOOXOAMMO M3bIMaTbhb TOPUEBYID 4YacTb KOMCTPYKUWUW
anvuHou 9-10 cwm.

OTbuparts Npodbl cnefyeT ¢ HeOOYrNeHHbIX yYaCTKOB ApeBeCuHbl,
HanpuMmep, N0 NePUMETPY XapaKTepHbIX 00YrneHHbIX NATEH, OCTalOWUXCR
Ha NOBEPXHOCTU CropaemMbiX MaTepuManoB NPU BbifrOPaHUK XXUAKOCTEM.
Coxpanenne JIBX n MK Ha noBepxHOCTU, UMeEIoLLLEeN cneabl TepMUYECKO-
ro Bo3gencreus, a tem bonee oOyrneHHoU, ManoBeposTHO.

Omb6op npob mkaHeu. B otnudne oT oTbopa npod ApeBecuHbl OT-
6op npob TkaHew, BaTbi, BATUHA, NOPONOHA U T. N. He Bbi3bliBaeT 3aTpyA-
HEeHUU. Ecnu Bellb Henb3sa oTObpaTh ANA UCCNEA0BaAHKUA LENUKOM, Bhipe-
3aeTCA y4acTOoK, Ha KOTOPOM ODHapyXeHbl Unv NpeanonaraeTcs obHapy-
wuTb J1BXX 1 MK, unu owlyujaetcs kakon-nnbo nocTopoHHUA 3anax u T. A.

HedTenpoaykTbl U UX OCTATKU COXPAHRIOTCA B TKAHMU AaXe npw
ee obropaHuu (Npexae BCEro 3T0 OTHOCUTCA K LUEPCTAHbIM KU NONY-
LUePCTAHLIM TKaHAM). [103TOMY ANA uUccnepoBaHKMA, HapaAay C coxpa-
HUBLWMMKUCSK, cneayeT oTbupartb U obropeBwmne y4yacTku TkaHen. OT-
bop "xonocTtbiX" (HyneBbiX) NPpobd TKaHeu TaKke HeobXOAUM, KaK U B
crniyvae Cc ApeBeCUHOM.

Ombop npob e2pyHma u Opyaux cbinyyux mamepuanos. OTéop
npob rpyHTa, Ha KOTOPOM NpeanonaraeTcA Hanuume octatkos JIBXK w
7K, NnpoBOAAT NONATKOM, WKHPOKMM HOXOM unu wnatenem. C ux no-
MOLLILIO aKKYpPaTHO cpe3aloT BepxHUh Cnou rpyHTa. CneumanbHbiX uccne-
AoBakuii npoxukaouen cnocobHocTy J1IBXX no oTHoWweHUIO K pasnnyiHbim
TMNAM rpyHTa He NPOBOAWAOCL, OoAHaKO ero oTohop Ha rnyGuHy
2—3 CM HKe NPOKANerHOoMo Criol MOXHO CYMTaTh AOCTaTOMHbIM.

Ynakoska npob. Mpobbl 06vexroB — HocuTenen ocraTkoB J1IBXK
n MK ynakoBbiBaAKOTCA B OTAENbHLIE CTEKNAHHbLIE BaHKK C NPUTEPTHIMMK
npobkamu nnu B NONUITUNEHOBLIE MELWLKK. Tapa A0MKHa ObiTb YNCTOW
U repMeTUNHOU, MeLlxwn TPebyloTCA HoBble U HenospeXaeHHbie. [locne
nomeljerna Npobsi B MEWOK ero ropnoBuHa 3aBA3biBaeTCR ABOUHBIM
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y3noMm. Euwe nyywe, ecnn €CTb BO3MOXHOCTb 3anasTb MewoK. Homep
npobbl U MecTo ee otbopa yka3biBalOTCR Ha Oupke, NPUBR3IAHHOW K
ropnosvHe meuika. Mewku C oTaenbHbiMM NpobamMn yknaabiBaloT B
OBLLIMA MeLLOK, KOTOPbIK TaloKke repMeTUuyHO 3akpbisaloT, onedaTbiBa-
10T, CHabxalT BUPKOW C yKasaHUeMm, rae, Kornoa n Kem M3bsTbl NPobbI,
” HANPDABNFT ¢ CONPOBLCAATENDHDM TVACEMOM Ha WCCheosanwwe B
naboparopuio. B cnyyae 3aaepXku ¢ oTnpaBkoi Npobbl cnegyer xpa-
HUTb B XONOAUNbHUKE.

1.3.2. 061 eKTbl INEKTPOTEXHUYECKOro HasHaYeHmn

N3baTUIO Ha uccnenosaHue o0OBLEKTOB 3NeKTPOTeXHUYECKOro
Ha3HaYeHUA AOMKEeH NpeAllecTBoBaTbh obWKKn OCMOTP 3NEKTPOCETH B
30He noxapa. [lomkHo GbiTb YCTAHOBNEHO U 3aPUKCUPOBAHO B NPOTO-
KONne OCMOTpa MecTa noXapa NonoxeHue Bblikniovartenen n COCToR-
HUEe cpeacTs 3aWuUTbi N0 BCEU NUHUU 3HEProcHabxeHuAa cropesLuero
noMeuwleHUs (BKITIOYEHO, BbIKNIOYEHO, cpaboTtan nu aBTOMAaT 3awKUThbl,
uen nu ToT N MHOW NPEAOXPaHUTENb, 3aKONYeHbl T KOMMYTaL|UOH-
Hble 3nNeMeHTbl U T. A.). Npn HEBO3IMOXHOCTK peLleHnUAa 3TUX BOMNPOCOR
Ha MeCcTe NoXapa YCTPOWCTBO U3bIMAETCA U HanpaBNSeTCA Ha Uccne-
nosaHue. B xoae ocmoTpa XenatenbHO COCTaBUTb (MU YTOUHUTL
MMEIOWYIOCA Y aAMUHUCTPALUK) cxeMy 3HeprocHabxeHus cropesiue-

ro NOMeweHus, B kpauHeM crnyvae — bnok-cxemy.

Haubonee TwarenbHO OCMaTpMBaeTCH 30HA ovara noxapa. B
HEeW BWU3yafibHO UccneaylT BCe umelouwnecs 3HepronoTpeburtenn u
3neKTpokoMMyHuKauyun. OTCYTCTBUME NPU3HAKOB aBapPUUHbLIX PEXUMOB
Ha Tex UNWU UHbIX anekTponpubopax U YacTaAx INeKTPONPoOBOAOB (HUK-
CUPYeTCSH B NPOTOKONe OCMOTpa. ECnu BO3HUKAIOT CNOPbl MNKU HEeNb3K
yCTaHOBUTL BU3yanbHbiM OCMOTPOM HENnpu4acTHOCTb 06bekTa K BO3-
HUKHOBEHUIO NoXapa, OH U3biMaeTca ANA naboparopHbiX uccnenosa-
HUA. N3bATUIO Nnoanexar Taloke BCe BbiABNEeHHbIe B 30He ovyara o6mb-
eKTbl CO cnefamMu asapuvHbiX peXxumMoB paboTthl (npoxoramu, onnNae-
NeHUAMU, NOKANbHbIMKU AePOPMaALIMAMU U T. 1.).

[Tpoeoda co cnedaMu onnaeneHuu.

[Ans ycTaHOBNEHUA NPUYUH Pa3pyLIeHUA TOKONPOBOAALLUX XUN
Heobxoanmo 6onee nonHoe U3bRATUE BeLLeCTBEHHbIX AOKa3aTeNnbLCTs.
N3BATMIO NOANEXAaT yqacTOK NPOBOAHMKA, NPUCOEANUHEHHbBIA K KneMme
anexkTpowuTa, anuHow 0,5 M, a Taioke yyacTok, Hanbonee oTaanew-
HbI OT 3NEeKTPOLWIKUTa, CO Cneaamm paspylweHus A0 MeCTa, rae OTCyT-
CTBYIOT BUAUMbIE NOBpEeXAeHUA n3onayun. Ecnu yactb NPOBOAKU OT-
CYTCTBYeT, M3bIMAETCA TO, YTO OCTanoCh, TakK Kak Npk HEeNONHOM U3b-
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ATUK YacTh nHopmMalunu yrpadusaeTcs. OCcobeHHO 3TO KacaeTcss gu-
arHOCTUPOBaAHMA Neperpy3oyHbiX pexumoB paboTbl anekTpoceTtn. Ec-
N ANEKTPOLKUT HAXOAWUNCA BHE 30Hbl NOXapa, HanpuMep B APYroM no-
MeLeHWUN, U TONbKO TaM Coxpanunach NPOBOAKA, ee HeodXoAUMO UIBATD.

[1p¥ HEBO3MOXHOCTU ynaxoBaTb NPOBOAKY LENMKOM, €€ MOXXHO
pa3pe3aTtb Ha pparmeHTbl. Kaxabii dparmMeHT HeobXxoaumMo NoOMeTUTb
APrbiKOM, yKkasas Ha HeM HOMep MecTa pa3pe3a, YTOObi 3aTeM 3IKC-
nepT MOl CROXWTb OTPE3KM B NpaBMNbHOW nocneposarenbHoCcTh. B
NPOTUBHOM cnyyYae uccnenosaHue HEBO3MOXHO. OnnasneHHble yuva-
CTKU NPU YNaKoBKe Henb3s AedpopMupoBaTh.

Ha sapnbikax HeobxoAUMO TalKe yKasaTh MeCcTO U3BATUA U NPU-
HaANeXHOCTb NPOBOAHMKA K KOHKPETHOMY YHACTKY 3NEKTPOYCTaHOBKM,
NPOCTPAHCTBEHHOE pacnonoxeHue NPoOBoAa (BepTUKanbHOE, rOPU3oH-
TanbHOe UNKW HAKNOHHOE) U cnocod ero Kpennedus. ITu e CBeaeHUs
AOIMKHb! ObiTb OTPAXEeHb! Ha 3NEeKTPUYEeCKoN cxeme obbekra.

N3bsiTue NPOBOAHUKOB C MECTa NoXapa aBTOTPAHCNOPTa B Ka-
YecTBe BelleCTBeHHbIX A0Ka3aTeNnbCTB OCYLEeCTBNRAETCA B TeX Chyya-
AX, KOraa B pe3ynbrare OCMOTpa aBTOMOOUNA ycTanoBneHa npo-
CTPaHCTBEHHO-BPEMEHHaA CBA3b MEeXAy aBapUAHbLIM PEeXWUMOM B ero
ANEeKTPOCeTU U o4YaromM BO3HUKHOBEHUS Noxapa. B kayectee BelyecT-
BEeHHbIX A0KA3aTeNbCTB AO/MKHbLI ObiTh M3BATbI OTKPLITO NPONOKEHHbLIE
npoBoAa ¢ MeaAHbIMY Xunamy Moboro ceuyerHus, umelowme onnasne-
HuA. NpuyeM anuHda NpoBOAHWMKOB AOMKHA ObiTb MO BO3MOXHOCTW
Hanbonbwen. MMHUMaANbHaARA ANMHA NPOBOAA, UMeloLLero NokanbHblie
onnasnenrus, 20 cm.

3Anexkmponpubopsi U 06opydoeaHue.

Bce HexpynHorabaputHbie anekTpoHarpesarenbHbie npubopbl
(YarHKuKM, KMNATUNLHUIN, PeHbl, Kanopudepbl, rpenkn, ANeKTPOKaMMu-
Mbl U T. A.) ¥ X OCTaTKn, 0BHapyXeHHble B 30He oyara noxapa, noa-
nexar o0s3atenbHOMYy MIBATUIO W OTNPaBKe Ha UCcheaOBakue B
UenbAX YCTaHOBNEHUA WX NPU4AcCTHOCTU (MNU HENPUYACTHOCTK) K
BO3HUKHOBEHUIO noxapa. Ecnvw npubop B MOMEHT noxapa He Obin
BKTIOMEH UNK Haxoauncs B HepaboueM COCTOAHUKU, TO ero U3biMaTb He
cnepyeT. OQHaKO HYXHO OTMETUTb 3TOT PaKT B NPOTOKONE OCMOTPA
MecTa noxapa.

B NpoTokone OTPpaXaloTCR TalKe B3anMOopacnoNnoOXeHne anex-
TpoNpnubOOpOB U Cropaembix maTepuanoB, Hanuune nNoKanbHbiXx 30H
TepMuyeckoro nopaxeHus (0coberHo — nporapos) 8 MecTe, rae Haxo-
ANNCA Npnubop.
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INeKTpoHKble Npubopbl, Tene-, suAEO- U paguoannaparTypa C
npu3HakamMu aBapunHbiX pexuMosB paboTbi U ux 0bropeslune OCTaTKV
N3bIMAIOTCR U HANPaBNAIDTCA HA UCcneaoBanuUe NONHOCTBLID. 3TO Xe
OTHOCUTCA M K npoyen HekpynHorabapuTtHOW ObiITOBOA TexHuke WM
anekrponpubopam.

N3 obropeslunx XonoagnnbHUKOB U3bIMAIOTCA U HaNpaBnsIOTCS
Ha uccnenoBaHue OoTAenNbHble Y3nbl ¥ YCTPOUCTBA — NYCKOBOE pene,
TepMoperynatop, anekrpoasuraten. CoCTosHne XonoAunbHUKa nNo-
cne noxapa 8 LuenoM (30Kbl BbiropaHua Kpacky, aAedopmanimn mertan-
na, Hanu4dve useToB NOdEexanocTu Ha cTanu U T. N.) ONUCbLIBAETCA B
NPOTOKONEe OCMOTPA.

AHanormyHbiM obpa3oM nocTynaiT ¢ Apyrumu npubopamu wu
obopyaoBaHnem, KOTopbie, y4uTbiBas uUx rabaputel, He MOryT ObiTh
M3BATHI ANA NCCNeA0BAHUA L|ENTNKOM.

CeTteBon NPOBOA C INEKTPOBUNKOW W3bIMAIOT BMECTE C 3NEeKTPpo-
npMbOpOM, NP 3TOM B NPOTOKONE OCMOTPA MEeCTa noxapa (OUKCUPYIOT
ero NONoXeHue Ha MOMEHT OCMOTpa, Hanuume (UNK OTCYTCTBUE) 3a-
KONYEHNUA HA LWTbIPAX 3NEKTPOBUNKK U rHe3[ax 3neKTpopo3eTkn. He-
0OX0AMMO UMETL B BUAY, YTO BO BPEMA NoOXapa NpyU AOCTAaTOMHO MK-
TEHCMBHOM ropeHnyn 4acto uMeeT MecTo pa3spyleHue nNnposoaa, pose-
TOK, BUNOK. B 3TOM cny4ae ux oCTaTKn HyXXHO UCKaTb B NOXAPHOM My-
cope U N3BATL BMECTE C OCTaTKaMu anekTponpubopa. OToxokeHHble Npo-
BOA4A CO cropesller M3onsuuen OYeHb Xpynikm, U obpallaTeCs ¢ HUMW
HaAOo OCTOPOXHO, YTODbLI He pa3pyLLINTb OKOHYaTEeNLHO.

OcTaTtku namn HakanuBaHus, KOTOpbie HaxoAuNUCchb B 30He ova-
ra noxapa, Tailke nognexar U3bATUIO ANA uccnenosaHus. U3syyus
LUOKONb, ANEKTPOAbl NamMnbl, @ TalKe OCKONKA KONOb!, MOXHO YCTaHO-
BUTb NPUHACTHOCTb aBaApPUUHOIrO pexuma padboTbl namnbl K BO3HUKHO-
BeHWIO noxapa. [103ToMy crneflyetr UckaTb yKa3aHHble OCTaTKU B NO-
MAPHOM MyCOpe, a B Cnyyae UX HaxOXAEHUA akKKypaTHO ynakosaTb
(LOKONb U INEKTPOAbI — OTAENbHO, CTEeKNA — OTAENbHO) U HanpaBUTL
Ha uccneaoBaHme.

JlioMuHeCUeHTHbIe CBeTUNbHUKKU, PAaCNONOXEeHHble B 30He ovara
noxapa, AN\ uccnefoBaHUA U3bIMAIOTCA LenukoM, BMecTe C NoOABO-
AWMU npoBoaamn. B kpanHem cnyvae, Npu HEBO3MOXHOCTA U3BRK-
TUR CBeTUNbHUKA (CBETUNBHUKOB) NONHOCTLIO, U3bIMAIOTCA UMeloune-
CA B HUX ApOCcenu n craprepbl.

[Mpn n3vAaTUKM BCex 6e3 nckniueHns anekTponpnbopos, KOMMY-
TaUMOHHbIX YCTPOWCTB, NPOBOAOB U3biIMaeMbii OOBEKT npeaBapwu-

TenbHo poTorpaupyioT B TOM NONOXEHNW, B KAKOM OH oBHapyxeH, a
Ha npwunaraeMou K NPOTOKONY INEKTPUYECKOW CXemMe OTMEevalT Me-
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CTo, raAe oH Obin nogknioveH. ECNu HEBO3IMOXHO YCTaHOBUTL NpuHaa-
NIeXXHOCTb AaHHOro nposoAa WKW AneKTponpubopa K KOHKPEeTHOMY
y4yacTKy 3neKkTpocxembl unu BNok-Cxembl, MECTO U3BATUR cneayer
OTMETUTb Ha NNaHe MecCTa noxapa.

1.3.3. Mpoune 06HLexThLI

[1py pelueHn BONPOCa O NpUYMHE Noxapa ANA uccnenoBaHmMAa MO-
YT U3biMaTbCA OTAENbHble AeTany MalliuH, MexaHu3MoB, Nnpubopos. Oc-
HOBaHWEM ANA UIBATUR ABMAETCA HaNWuue NOKANbHbIX OnNasneHv,
NPOXOroB, CNeaoB TPEHUA Ha BpAaLLAIOWUXCA ¥ NPUMbLIKAIOWUX K HUM He-
NOABWKHbIX YaCTAX MalUWH, APYrMX NPU3HaKoB aBapUWHOW paboTtbl. Ha-
npumep, Npu oTpaboTke OTAEenNbHbIX BEPCUA O NpuUuMHe NoXapa C aBTo-
mobunen, NOMUMO 3INEKTPOOBOPYAOBaAHUA, MOTYT U3bIMATLCA UCKPOracH-
Tenu, agetanu TONNMBHOW annapaTtypb! (kapbioparopbl).

N3baTuio nognexar obHapyXeHHbie B oyare cnekwmecst arno-
MepaTbl unu obropesllne OCTaTKU BelecTs U MaTepuanoB HENOHAT-
HOro npovcxoxgeHuns, octatku OyToinok, 6anmoHunkos, gpyron Tapbi
UM YCTPOUCTB HEern3BECTHOro HasHaveHus.

Cyuiectsylolyue Metoabl NO2BONAIOT UCCNEAOBATL TalKe CoxXpa-
HUBLLWECH Nocne noxapa parMeHTbl KOHCTPYKUUMA U3 aHTUNUPUPOBAaH-
HOW ApeBecuHbl unn ee obropesluMe octaTtki. B nepBomM cnyyae MoxXer
BbITb OLEeHEeHO KaYyeCTBO NPONUTKA ApeBecuHbl aHTUNUpeHoM. Bo BTOpom
cnyyae nyreM vccneaoBaHWA ApPEeBECHOMND YrnAa yCraHaBnuBaeTCR CaMm
cbakT nponuTiM. NSl pelueHus NepBod 3afauu HeoBxoauMm COXpaHUB-
LUMACA HEODYTrNEeHHbIM (PparMeHT KOHCTPYKLUUW (MOBEePXHOCTL NNOWAABLIO
He MeHee 5x15 cM? K TpU yuacTka nnowaablo 5x5 cm?). [InA pelueHus
BTOPOW 3aiauu C MecTa noxapa usbiIMaeTcs (oparMeHT obyrneHHOW KOH-
CTPYKUUM C HepaspylleHHbIM YronbHbIM CrnoemM unu otbupaeTtca npoba
NOBEPXHOCTHOIo CNOA yrNA 8 konudecree 5-10r.

2. U3BATUE NPOB ANSK ONPEAENEHUA NOKA3ATENEN
NOXXAPOB3PLIBOOINACHOCTU BELLECTB U MATEPUAIIOB

[lpy ycTaHOBNEHUW NPUMUHbI NoXapa U peLLieHUM BO3HUKIIOLLMX
npy paccnegoBaHni NoXxapa BONPOCoOB, CBA3aHHbIX C NPOBEPKOW OTAENb-
HbIX BEPCUKA O NpUuMHE NoXapa, AMHaMUKOW U NYTAMUA pacnpoCTpaHEeHUN
rOpeHnA, onpeaeneHueM TOKCUMHOCTU NPOAYKTOB MOPEeHUA KOHKDETHbLIX
Marepvanos, B oTAenbHbiX cnydasax TpebyeTca onpeaenvTts noxasarenu
NOXapoB3PbIBOONACHOCTU TeX UNK UHbIX BELLECTB U MaTtepuanos. B cny-
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Yae HEeBO3MOXHOCTU UIBATUA C MecTa noxapa TpedbyemMoro HenospeXx-
AeHHOro obpasya marepuana onpeseneHue ero NoXXapoornacHbix xapak-
TepuCTVK NPOBOAUTCA Ha Martepuane, aHanomyHoM HaxoavBLLUEMYCA B
30He N'oOpeHuns.

[ng onpegeneHus rpynnbl HEropioMKX TBEPAbIX BelecTB U marte-

puanos [14], B TOM yucne crpourenbHbix [15], Heobxoaumo npeacrasuTs
bparMeHTL! KOHCTPYKLUM U MaTepuana, w3 KOTOPbiX cneayeT U3roTOBUTL
NATL 00pa3L 0B LUNUHAPYHECKOU DOPMBbI AMAMETPOM (45 +2) MM K BbICO-
To# (50 +3) MM. ECnn TONWMHA MaTepuana CocTaBnsier meHee 50 MM, 06-
paslb! UITOTORNSAIOT U3 COOTBETCTBYIOLLIEND KONMUYECTBA CnoeBs, obecneuun-
BaOLMX HEODXOAUMYIO TONLUMHY.

Ans onpeaeneHus rpynnsl TPYAHONOPIOYMX U roproumnx TBepAabIX
BeLlecTB U MaTepuanoB (KPOME CTPOUTENbHbIX) ANA UCNbITAHUA He-
obxoAUMO NpeacTaBUTb hparMeHTbl MaTepuana uNu KOHCTPYKUWUKU, U3

KOTOPbIX U3rOTOBNAIOT TPy obpa3ya marepuana anuHou (60 +1) MM, Bbl-
cotoit (150 £3) mm ¥ pakTHecKon ToNWMHOK, HO He Bonee 30 mm [14].
Coinyuyve BeuwecTtsa NpeacTaBnNAOT ANA UCNbITAHUA B Konudecrtse,
cooTBeTCTBYIOWEM 06bemy (90 +1) cm®.

AnA onpeaeneqUa rpynnbl roployecT CTPOUTENbHLIX MaTepua-

nos Heobxoaumbl 12 obpasuyos gnuHon 1000 u winpuHon 190 mm [15].
TonuwuHa obpa3loB AOMHKHA COOTBETCTBOBATL TOMLUMHE MaTepwana,
NPUMEHREMOro B peanbHbiXx ycnosuax. Ecnn TonumHa marepuana
cocrasnser 6onee 70 mm, TonwmHa obpasyos AomkHa BbiTb 70 MM.
JTOT MeTo4 UCNbLITaHUA NPUMEHSAIT ANA BCeX OAHOPOAHLIX KU Crou-
CTbiX MOPIOYUX CTPOUTENbHbLIX MaTepnanos, B TOM YUCne UCNoNb3ye-
MbIX B KayecTBe OTAeNOYHbIX U OONMLOBOYHbIX, a8 TalKe NakKoKpacoM-
HbIX NOKPbLITUMN.

Ona onpeaenexHna TeMnepaTtypbl BCNbIWKA HeobxoanmMo npea-
ctasvnTb B nabopartopuio He MeNee 300 r BeujecTBa.

Kpome 3kcnepuMeHTanbHbiX METOA0B CYLLEeCTBYIOT pacyeTHbie
METOAbl onpeAeneHUA TeMnepaTypbl BCNbILLIKA KAk MHAWBUAYANbHbLIX
BellecTB, TaKk U CMECeW roplouux Xuakocten. ANA HaxXOXKAEHUA TeMm-
nepaTypbl BCNblWKK pacyeTHbiIM MeTOAOM HeODXOAUMO yKa3aTb KOM-
NOHEHTHbIKW COCTaB ropIoNen XUAKOCTW.

Ana akcnepuMeHTanbHOro onpeaeneHus Temnepartyps! BOC-
NnNaMeHeHna XUAKoOCTen HeoOxoanMo NpeaCTaBUTb HA UCNbITAHUA He
meHee 300 r obpasua. [ins TeepabixX BewecTs u marepmanos Heobxo-
AMMO npeacTtaBuTb pparMeHT, u3 KoToporo u3rotosnAlT 10-15 06-
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pasyos maccou no (3,0 +0,1) r. NneHouHblie U NUCTOBBLIE MaTepuanst
HabupaloT B cTonky AuameTpom (45 +1) MM, HaKnaabiBas cnou Apyr
Ha Apyra 4O AOCTWXEHUS YKa3aHHOW MacCChbi.

[‘oploune cTpouTenbHbie MaTtepuanbl UCMbIThIBAIOT Ha BOCNNa-

MeHsemocTb no NOCT 30402-96 {16]. AnA ucnbitaHua Heobxoaumo
npeacrtasuTb oparMeHTbl, U3 KOTOPbIX U3rotoBnuioT 15 obpasyos,
umeowmx ¢opmy kBagpara co CTopoHon (165 +5) mm. TonuwmHa o6-
pa3yos A0HKHA COCTAaBNATb He bonee 70 mMm.

[1nA onpepeneHvVs TeMnepatypbl CAMOBOCNNaAMEHEeHUA XUAKUX
N TBEPAbIX NNaBALUXCA BeueCcTB Ha UCNbiTaHKUe B nabopaTopwio He-
obxoaumo npeacrasnTb He MeHee 100 r BeuwjecTBa. Ecnu Heobxogu-
MO HaWTu TemnepaTypy CamMoOBOCNNaMeHEHUS TBepAbiX BELEecTB W
MaTepUanoB, Ha UCNbiTAaHUE HY)XXHO npeacTaBsuUTb He meHee 30 r Be-
LecTBa UNU Marepuana.

Ana 3KkCnepuMeHTanbHoro onpeaeneHUAs HUWXHero U BepXHero
KOHUOHTPIUNOHNLIX NPERENOB DACRPOCTPAHEHNA nnamenry (Bocnna-
MEHEHUR) B NabopaTopHbIX yCrnoBuax Heobxoaumo He meHee 50 r
peujecrea. [Ina pacyeta 3Tux nokasatenen HeoGxoaumo 3HaATbL Ha-
3BaHUEe U XNMUYeckyro Popmyny BellecTsa, a TakKe KOMMOHEeHTHbLINA
cocTas U xuMmuyeckie PopMynbl BCeX KOMMOKEeHTOB cMecu (AN cMe-
CW roplo4nx BELLEeCTB).

[ANA UcnbiITaHWin NO onpeaeneHuio TeMneparypbl TNEHUA Heob-
XOAUMO NpeacTaBuTb parMeHTbl, U3 KOTOPbLIX W3rotoBnaiwT 10-15
o6pa3loB uccnepyemoro seujecrsa (matepuana) maccou (3,0 +0,1) r.
[IneHoyHble U NUCTOBLIE MaTepuanbl HAbUPAIKT B cTONKY AUAMETPOM
(45 +1) MM, HaknaabiBas CNOU ApPyr HA APYyra A0 AOCTUXEHUA YKa3aH-
HOW MAaCChbl.

AnA 3KCnepuMeHTanbHOro onpeAeneHus HoOpManbHOM CKOPO-
CTW pacnpoCTpaHeHUA NNamMeHu B ra3onapoBO3QYLIHLIX CMECAX OTOu-
patloT He MeHee 200 MN XNAKOCTK.

AnA akcnepuMeHTanbHOro onpefeneHus CKOpOCTU BbirOPaHWUsR
KUAKOCTU OTOUpaloT He meHee 250 mn.

[na onpepenenna koaddpuumeHta AbiIMOOGpasoBaHUA Ha MC-
NbiTaHKUA HeobXxoaAuMO NpeacTaBUTbL (PparMeHTbl Matepuana, U3 KoTo-
pbix narorosnsawT 10-15 obpa3yos nccneayemMoro marepmana pasme-
poM (40x40) MM 1 PaKTUYECKOU TONLUHOW, HO He Bonee 10 Mm. fa-
KOKPACOMHbIE ¥ NNEeHOYHbIe NOKPLITUA Nepea UCNbiTaHnemM HAHOCAT Ha
Ty X€e OCHOBY, KOTOpas NPUHATA B PeanbHOW KOHCTPRYKLIMMK.
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[1na onpeaeneHnK] MHAeKca pacnpocTpaHeHua nnamMmeHn [14] Ha
MCNbITaHKusA HeobxoaAuMOo NpeacTaBuTb bparMeHTbl, U3 KOTOPbIX U3ro-
TOBNKRIOT 5 06pa3yos uccneayeMoro matepuana anuHon (320 +2) mm,
wupuHon (140 £2) mm, pakTU4eCKon ToNWMHOW, HO He Bonee 20 MMm.
OTaenouHbie 1 0ONUUOBOYHbIE MaTepuanbl, a Talke NaKoKPaCouHble W
nNeHoYHbie NOKPbITUA Nepea UCNbiTaHWeM HAaHOCAT Ha TY Xe OCHOBY, KO-

TOpas NPUHATA B peanbHOU KOHCTPYKLUMA.
[AnA wvcnbiTaHuU NO onpeaeneHud nokasaTens TOKCUYHOCTY

NPOAYKTOB ropeHna HeobxoanMo npeacTaBuTb parMeHT, U3 KOTOPO-
ro narotosnAKT He MeHee 10 obpasuos paamepom (40x40) MM U chak-
TUNECKOWU TONMWKHONU, HO He 6onee 10 MMm.
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NPUNOXEHWUE 1

TEPMUHDbI U ONPEAENEHUA, PEKOMEHAYEMbIE ONSA
NCNOJIb3OBAHUA NPU COCTABJITIEHUM NMPOTOKONOB
OCMOTPA N OINMUCAHUU BELLLECTBEHHDbIX
AOKA3ATENbCTB

TEPMWHDbI, OTHOCALLUECA K CTPOEHUAM (3[AHUAM,
NMOCTPOUKAM). HASBAHUA KOHCTPYKLIUA U SNEMEHTOB
XUNOIro AOMA [17, 18]

3aaHue — CTpouTeNnbHaa CUCTEMa, COCTOAWAA U3 HECYLLUX W
orpaxaalmx MN CoBMeLleHHbIX (HeCylux n orpaxaatoLlmnx) KOHCT-
PyKUuMK, obpasylowmx HaseMHbid 3aMkHyTbin oObeMm, npeaHas-
HaYeHHbIK 4NA NPOXUBAHUA UNKU NPebblBaHUSA Noaend, B 3aBUCUMOCTM
OT (PYHKLMOHANBHOIrO HasHaYeHus, U AN OCYLeCTBNEHUR Pa3nNUYHbIX
NPOMU3BOACTBEHHbIX NPOLECCOB.

®acan (rnaBHbIA, OOKOBOWU, 3alHUWA) — HapyXHas, nuueBas
CTOPOHA 34aHUA, COOPYXEHUA; rNasHan NepeaHss CTOPOHa 3aHUS.

Pa3spe3 anaHuMA — usobpaxeHue 3naHunsa, MbICNEHHO pacceveH-
HOro BepTUKasnbHOW NNOCKOCTLIO U CNPOEpPOBAHHOrO0 Ha NNOCKOCTD,
napannenbHylo cekyulen NNOCKOCTH.

Nnau 3paHuA — u3obpaxeHne 3naHUA, MbICNIEHHO paccevden-
HOrO rOpuU3OHTANbLHOW NNOCKOCTHIO Ha YpoBHE 1/3 BbICOTb! 3TaXa UNK
Ha paccTtosaHukM 1 M OT nona, cnpoeLupoBasHOe Ha FOPU3OHTaNbHYIO
NNOCKOCTb.

JTaX — 4acTb 3jaHNA NO BbICOTE, OrpaHUYeHHan NonoMm M ne-
peKpbiTUEM UNU NONOM U NOKPbITUEM.

Had3emHbil amaXx — 3TaX, OTMETKa nona NoOMeLleHUu KOToporo
HaxoAUTCA HE HUXKEe NNaHUPOBOYHOW OTMETKUA 3eMN#.

L{oKOnbHbIU 3MaX — 3Tax, OTMEeTKa nona NoMeLwWeHUn KOToporo
HUXEe NNAaHUPOBOYHOWK OTMETKU 3eMNnu He bonee yeM Ha NONOBUHY

BbICOTbl NOMEWEeHUN.

[TodeanbHbIU 3maX — 3TaX, OTMEeTKa Nona NOMELLLeHUA KOTO-
DOro HUXe NNaHUPOBOYHOW OTMETKH 3eMnu Gonee YemM Ha NONOBUHY
BbICOTbl NOMELLEHUWN.
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IJTAXHOCTL — KONMWYECTBO 3TaXeu, onpeaenswlyee BbICOTY
3AaHUA.

QOyHAAMEHT 31aHUA — NoA3eMHaA unNyu NoaBoAHAA YacTb 34a-
HUA (COOPYXEeHUs1), BOCNPUHUMAIOLLAA Harpy3ky U nepejaouwjan ux Ha
ocHosaHnue. OCHOBHbIE TUNbl PYHAAMEHTOB: NEeHTOYHbie (MOHONUT-
Hble, cOopHbie), cTonbuyaTbie, CNNOWHbIEe, cBauHble. MaTepuan — be-
TOH, Wene3obeToH, kameHb (byT), aepeso.

[Todowea — HNXHARA NNOCKOCTb (PYHAAMEHTA.

Obpe3 — BepXHKA NMNOCKOCTb PyHAAMEHTA.

3abupka — TOHKNe CTeHbl Mexay ctonbamu yHaAaMeHTa, yTen-
nAwWme NnoaANocNbHOe NPOCTPAHCTBO U NpefoXpaHsiouMe ero OT Nbl-
nW, BNarM u 1. n.

CreHa — OCHOBHaA orpaxaanoLwlas KOHCTPYKUUA, KOToOpas OAHO-
BPeMEHHO MOXET BbINONHATL U Hecyuwne OyHKUMK. PasnmMyaloT CTeHbl
HapyXHbleé U BHyTPeHHME:. HecCylyue, CaMoHecylymue n HeHecywue. He-
Cyline v caMmoHecyume Crerbl NepepadT fasnernne HeNnoCpPeaCTBeH-
HO Ha pyHAAMEeHT. Hecyline CTeHbl KpenAaTCA K ApYrMM KOHCTPYKLUAM
3AaHuA, 0ObIMHO KONOHHAM MNU NNNTaM MEXAYITaXHbIX NepeKpbITUMA.
[lo cnocoby Bo8BeAeHUK] CTeHbl nNoApasAensloT Ha CcbopHble
(KpynHONaHenbHblie U KpynHOONOYHble), MOHOMWUTHLIE (Yauie Bcero
beToHHbIe) U PYHHOU KNaAKM.

Llokonb — HWKHAR 4acTb HAPYXHOU CTeHbl 3AaHUR WK COOpYXe-
HWUA, Nexaulan HenocpeACTBeHHO Ha PyHaaMeHTe U NOABepraeMan Hac-
TbiM ME@XaHMYECIIM, TeMNepaTyPHbIM U APYIMM BO3ENCTBUAM.

KapHu3 — BEpPXHAS YaCTb KOHCTPYKUUW CTeHbl, KOTOPaR CNYyXWUT
ANK 3alinTbl CTEeH OT Bharun.

Neperopoaka — BRYTPEHHAR Orpaxaaouias KOHCTPYKUUA, pa3-
AENKIOLIAA CMEeXHble NOMeUleHUs B 34aHnK. Pasnu4alT neperopoa-
KM, CTauyuoHapHble, cbopHO—pas3bopHbie u pa3aBMXHble (TPaHC-
dopMupyembie). B cospeMeHHOM CTpoUTenLCTee ANA YCTPOWCTBA
neperopoaoK UCNONb3yiT B OCHOBHOM MNNTbLI, KepaMU4eckne Wn ner-
KODEeTOHHbie KaMHW, CTeKnobnokn, pexe kupnud u xene3oberoH. B
XUnNbiX U o6uwecTBeHHbIX 34aHNAX Hanbonee WKUPOKO pacnpocTpaHe-
Hbl COOpPHbIe NeperopoAx U3 KPYynHoOpPasMepHbIX 3NeMEeHTOB 3aBOACKOro
narotosnenna (Hanpumep, rmncobetoHHble naHenn pasMepom, COOT-
BETCTBYIOL{M Da3Mepy KOMHaTbI).

NepexkpbiTHe — BHYTPEHHAA rOpU3OHTaNbHAA oOrpaxaalollan
KOHCTPYKUMA (0ObIMHO KoMnnekcHas). COCTOUT U3 OCHOBHOW (Hecy-
wen) yacrn (Hanpumep, 6ankn, NNUTbI), U30NAUKMOKHLIX CNOEB, Nona,
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MHoraa nortonka (Kak CamMoCTORTeNbHOro anemexra). Pa3nuyalTt ne-
DEKPLITUR. MEXAYITaXHbIe, YepAadHblie, NogBanbHbie U Ap.

NMon — 3NeMEeHT KOHCTPYKUWUK 3AaHNUA, HA KOTOPbIX OKa3biBRETCRK
aKkcnnyarayuoHHoe BO3AEeUCTBUE B pe3ynbraTe nepeaBMKEHUA Nio-
nen, nepeMelleHns rpysoas, a takke ot medbenw, obopyaoBaHURA, Ha-
XOASLLUNXCA B NOMELLEHWHN.

OcHogaHue — MeXlyaTaXHble NepeKpbiTUA UMK rPyHT.

Todcmunarowud cnod — 6eToHHas NOAroToBKa, KOTOpas Cry-
XUT AN pacnpefeneHnAa Harpyskm Ha OCHoOBaHue.

CmsiXKka — CNOA CTPOUTENbHOro Marepwuana, KOTOPbIA CNyXwWT
ANA BblipaBsHUBAHWA NOBEPXHOCTWU NOACTUNAIOWEr0 CNOA.

[Mpocnolka — NPOMEXYTOYHLIA CNON MMAPOU3ONALUA WU Napo-
M3ONALNKN MEXAY NOKPbITUEM U CTAXKOU.

[Tokpbimue — BEpPXHUA CNOW NoNa, HenocpeaCTBeHHO Noasep-
raemMbl U3HOCY B Npouecce 3KCnnyarauum (YUCTbiW Non).

Kpbilua — BepxHAR orpaxaalollan KOHCTPyKuus 3aaHua. Co-
CTOUT U3 HECyulen 4YacTu (ctponuna, depmbl, NPOroHbl, NaHenn n Ap.)
M KPOBNMW.

Kpbiwiy BbiBaIOT Yepaavnbie n beciepaavdtbie (COBMELLEHHbIe).

Cmponuna — HecCyllne KOHCTPYKLIUK KPbILLW.

Kpognsa — orpaxaaiou|as KOHCTPYKUMUA KPbILLIW.

Knapnosas — nomeujeHne AnA XpaHeHWs NPOAYKTOB NUTaHURA,
CbIpbS, Pa3nUYHbIX MaTepnanos.

Xonn — nomeuweHune, obbivHO B 00LLleCcTBEHHbIX 3AaHUAX, NpeAa-
Ha3HaYeHHoe ANA 0TAbIXa, OXXUAAHWUSA.

Maxncapaa — YepaadHoe rnoMelleHue ANK XUnNbs NN XO3IRNACT-
BEHHbIX Uenen.

HYepaak — nNpoCTpaMCTBO MeXAYy NOBEPXHOCTbIO NOKPbLITWUA
(KPbILWK), HAPYXHbIMU CTEHAMU K NEepeKpbiTUeM BepXHEero araxa.

Teppaca — orpaxgeHHas OTKPbITAR MNPUCTPOWKA K 34aHUI0 B
BMAE NNOWaAKK ANA OTAbIXa, KOTOPan MOXET UMEeTb Kpbilly, pa3sme-
LLAETCH Ha 3eMne UnNn Haa HNXepacnonOXeHHbIM 3TAXXOM.

BepaHfa — OTKpbiTOe MNU 3acTeKneHHoe HeoTannnsaemMoe no-
MeleHne, NPUCTPOEHHOE K 3AaHUI0 N BCTPOEHHOE B Hero, a TaioKe co-
opy)xaemoe 0TAeNbHO 0T 34aHNA B BUAE NErkoro NaBMNbOKA.

Kpbinbuo — NpUCTporka nepen BXOAOM B 34aHUe, COCTOSLL AR
V3 NNOUAAKM U NECTHULbI, UHOTAA NOZ HABECOM.

NMoabean — BXoA4 B 3aaHuUe.
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TEPMUHbI U ONPEAENEHUSA, OTHOCALUMECS K
3NEKTPOTEXHUYECKUM NPUEOPAM U YCTPOUCTBAM [19-24]

INeKTpoOyCTaHOBKM — COBOKYNHOCTb MAalLUMH, annaparos, nu-
HAK ¥ BcnomoratenoHoro obopyaosaHMs, npeaHa3HavYeHHbIX ANSK
NpouU3BOACTBA, nNepeaaun U pacnpegeneHus INeKTpUYecKon 3Hepruu
u npeobpa3sosaHus ee B ipyrve BUAbLI 3Hepruu. InNeKTpoycTaHOBKU NO
yCNnoBuUAM 3nekTpobe3onacHoCTU pa3fensioT Ha 3NeKTPOyCTaHOBKW
A0 1 KB n anexTpoycrtaHoBky Bbile 1 KB (N0 aeucrBylouleMy 3Have-
HUIO HANPAXKEHWURA).

IJNeKTpUyeckan CeTb — COBOKYNHOCTb 3NEKTPOYCTaHOBOK ANS
nepeaavyyn U pacnpegeneHna INeKTpU4eCckon 3Heprn, CoCTonaLLan u3
NOACTaAKLUWKA, pacnpeaenuTenbHbiX YCTPOUCTB, TOKONPOBOAOB, BO3-
AYWHbIX U KabenbHbIX NUHKUKA IneKTponepeaayn, paborawimx Ha on-
peaeneHHon TeppuTopUn.

JNeKTpONpMeMHMK — annapart, arperar, MexaHwsMm, npeaHasHa-
YeHHbIA ANA Npeodpa3oBaHns ANEKTPO3HEepPMKU B APYrov BUA 3Hepruun.

MMoTpeburens 3INeKTPOIHEPrMM — ISNEKTPONPUEMHUK UNW
rpynna anexrponpueMHukos, odbeagnHEeHHbIX TeXHONMOrM4Yeckum npo-
L{eCCOM ¥ pa3MeLljaemMbix Ha onpeaeneHHoOU TeppuTopun.

IJNeKTponpoBoaKa — COBOKYNHOCTb 3NEKTPONPOBOAOB U Ka-
6enel C OTHOCAWWUMUCA K HUM KpenneHusMu, nopaepXxusarouinmu
3aNTHLIMU KOHCTPYKUMSMU WU AeTansaMu, yCTaHOBNIEHHbIMKW B COOT-
BetcTBuu C MY3.

OTxpbiTan 3InexTponpoBOAKA — 3NEKTpoNpoBOAKA, NPONO-
XEeHHaA NO NOBEPXHOCTU CTEeH, NOTONKOB, NO (pepMaM U ApyrvMm
CTPOUTENbHbIM KOHCTPYKLUAM 34aHUWA U COOpPYXEHWH, NO onopam W
T. N. CNocoObt NPOKNAAKM:

HenoCcpeACTBEHHO NO NOBEPXHOCTN CTEH, NOTONKOB U T. N.;

Ha CTPyHax, TPOCax, ponukax, u3onAaTopax;

B Tpybax, xopobax, mbimx MetTannuueckux pykasax, Ha noTtkax, B
ANEKTPOTEXHUHECKMNX NSTUHTYCAX U HANUYHUKAX, cB0BOAHOU NOABECKOM.

Buabl: craynoHapkas, nepeasuxHan, NepeHoCcHas.

CxpbiTan INEKTPoONpoOBOAKa — 3NEKTPONPOBOAKA, NPONOXKEH-
Haf BHYTPW KOHCTPYKTMBHbIX 3NEMEHTOB 3QaHMA N COOPYXEeHUWh (B
CTeHax, notonkax, QyHAaMeKTe, NepekpbITUARX), a TaKke no nepe-
KPbITUAM B NOArOTOBKE NoNna, HenOCPeACTBEHHO NOA CbEMHKbIM NOOM
nT.N.
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Cnocobbl npoknagi: B Tpybax, mMbimx Metannuyeckmx pykasax,
kopobax, 3aMKHYTbIX KaHanax u NycrtoTax CTPOUTENbHbIX KOHCTPYKLIMA, B
3aluTyKaTypmsaemMbix bopo3sanax, noA WTyKaTypkon, a Taloke 3aMoHONUYMK-
BaHWEM B CTPOUTENbHbIE KOHCTPYKLIAWU NPU KX U3rOTOBNEHU.

HapyxHaa 3nexKrponpoBoAKa — 3neKrponposogka, nNpono-
EHHAA NO HAPYXXHbIM CTEeHaM 31aHU U COOPYXXEHUK, NOA HaBECaMW,
MeXAay 34aHnAMKU Ha onopax (He 6bonee 4 nponeros ANUHOWU 40 25 M
KaXAbl) BHE ynuy, AOpPOr U T. n.

Buabl: OTKPbITAA U CKPbITaRA.

BosaywHana nuHua anekrponepenaumn (BN) ao 1 xB — ycr-
DOWCTBO ANA nepenayn U pacnpepeneHus 3neKTpoHepruu no npo-
BOAiAM, pPacnonOXeHHbIM Ha OTKPbITOM BO3AyXe WU NpUKpenneHHbIM
Npy NOMOLLK M3ONATOPOB U apMaTypbl K onopam Unu KPoHWTEeWHaM,
CTOWKAM Ha 34aHUAX U COOPYKEHUAX.

OrBeTBneHun ot BIl Kk BBoay A0 1 kB — yyacTok npoBoaos OT
onopb! BJ1 no BBOAA.

BBoa OT BO3AYLWHOW NUHUM INeKTponepeaavun — anNeKrponpo-
BOAKA, CoeavHAoWwan orseTeneHne ot BJl n BHYTPEHHIOID 3nexTponpo-
BOAKY, CYUTaAA OT U3ONSTOPOB, YCTAHOBNEHHbIX Ha HapYyXXHOW NOBEPXHO-
CTU (CTEeHbl, KPbilK) 343AHUA UM COOPYXEHUA, A0 3aXMMOB BBOAHOM
YyCTPOWCTBA.

Annapart 3awmTtbl — annapart, aBTOMaTU4eCkn OTKTIONaIOLLNA
ANEKTPUYECKYIO Uernb NPU HEHOPMANbHbIX peXuMax.

PacnpeaenurtenbHoe yCTPOUCTBO — 3NEKTPOYCTAHOBKA, KO-
TOPas CRyXWUT ANK NpueMa u pacnpeaeneHus INeKTpo3Nepmu U Co-
AEepPXUT KOMMYyTaUUOHHbIe annapartbl, cOOpHble U COoeAuHUTEeNbHbLIe
LLKWHbLI, BCNOMOraTenbHble YCTPOUCTBA, @ TalkKe YCTPOWUCTBA 3aLUUTbI,
aBTOMATUKU U U3MepuTenbHbie NprUdopb.

MNoAacTaHuMA — 3NEKTPOYCTaHOBKA, KOTOPaA CNyxMmT Ans npeobpa-
30BaHUA 1 pacnpeaeneHusa 3NeKTPO3IHEPIUM U COCTOMT M3 TpaHcpopmMa-
TOPOB UNWU ApyrvXx npeobpasosarenen aHepmmn, pacnpeaenuresibHbix
yCTPOWCTB, YCTPOACTB YNpaBneHUA U BCIOMOrarenbHbiX COOPYXEeHUN.

BBoaHoe yCTPOUCTBO — COBOKYNHOCTb KOHCTPYKL{MWA, annapa-
TOB U npubopos, yCTaHasnuBaeMbiX Ha BBOAE NUTaOLled NUHUK B
afjaHue nnu B ero 060cobneHHy0 YacTb.

BeoaHo-pacnpeaenutenbHoe ycrpoucreo (BPY) — coBokyn-
HOCTb KOHCTPYKUMHK, annapatos u nNpubopoB, yCTaHaBnusaembiX Ha
BBOAE NUTAIOWen NMHUK B 34aHKue unu B ero 06ocobneHHylo 4acTb, a
TawoKe Ha oTxoarwux ot BPY nuHuax.
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CnaBHbLIW pacnpeAenuTesNibHbIA WKUT — WUT, Yepe3 KOTOpbIN
CHabXalTCA 3NeKTpo3Hepruel sCce 3faHue unu ero obocobneHHas
YacTb.

PacnpeaenutenbHbli NYHKT, rpynnoBOWM UWMTOK — NyHKT,
LATOK, HA KOTOPOM YCTaHOBfEHbl annapaTtbl 3aiyUTol U KOMMYTaLK-
OHHbIE€ annapaTbl OTAENbHbIX 3NEeKTPONPUEeMHKUKOB (rpynn).

NMuraowas ceTb — CeTb OT pacnpeaennuTenbHOro yCTpoucrTaa
noACTaHUKuW UNU OTBETBNEHUE OT NUHWY 3neKkTponepeaayun 4o BPY, a
TaKke oT BPY Ao rmaBHOro pacnpegenurenbHoro wura u 4o pacnpe-
AennTenbHbliX NYHKTOB U PYNNOBbLIX WWUTKOB.

FpynnoBan ceTb — CeTb, NUTaWan CBeTUNbHUKA.

PacnpepaenutennHasa cerb — CeTb, NUTAIOUWAR CUNOBbLIE 3nek-
TPONPUEMHUKM.

3azeMnurenib — NPOBOAHWK MNW COBOKYNHOCTb COEANHEHHbIX
NPOBOAHNKOB, HAXOAALWMUXCA B CONPUKOCHOBEHUU C 3eMNEN.

KABEJIbHAA FIPOAYKLINAA

Kabenb — ogHa N1 HECKONbKO M30NUPOBAHHbLIX XUN (NPOBOA-
HUKOB), 3aKMIOYEHHbIX, KaK NPasuno, B METANNUYECKYI0 UNU HEeMeTan-
nuyeckyio 060NoYKy, nNoBepx KOTOPOW B 33BUCUMOCTU OT YCNOBUM
NPOKNaAKN W 3KCnNyaTayuu MOXET UMETbCA COOTBETCTBYIOWMA 33-
WWTHBLIA NOKPOB (B €r0 COCTas MOXET BXOAWUTL OPOHSK).

NMpoBOA 3INEeKTPUYECKMH — HEeU30NUPOBAHHLIA UNU KU3ONUPO-
BaHHbIW NPOBOAHWNK 3NEKTPUYECKOTrO TOKa, COCTOAWMUA U3 OQHOU uUnu
HEeCKONbKUX NPOBONOK.

NMpoBoA HEeN3ONUPOBAHHLIA — NPOBOA INEKTPUHECKUKH, He
NMeoLw A U30NALUN.

NMpoBOA M3ONUPOBAHHLIA HE3AWKULLYEHHbLIW — NPOBOA, UMEIO-
LWWIA U3ONALKIO, KOTOPas He npeaoxpaHeHa cneuuanbHbiMu 000NoY-
KaM OT MeXaHU4eCKUX NOBPEeXAEHWUA.

NMpoBOoA M3IONUMPOBAHHLIN JAL{MILEHHBIK — NPOBOA, KOTOPLIW
NMMeeT Nnosepx U30NAUMU MEeTannNuueckyro unu UHylo obonodky AN
npeaoXpPaHEeHUA 0T MexXaHU4eCcKux NospeXxaeHui.

Xuna — oaHa U HECKONBKD CHPYHEHHDBIX MeXay cobon NPOBONOK.

Lnyp — ase wnu bonee MaonupOBaHHble bOkune unn ocobo
MGKMe XuUnbl ceueHneM 4o 1,5 MM’ CKPyH€HHbIE UNK YNOoXeHHble na-
pannenbHo, NOBepxX KOTOPLIX B 33aBUCUMOCTU OT YCNoBUW 3Kcnnyara-
UUK MOryT BbiTb HanoXeHbl HemeTannuyeckas odbonovKa u 3aWnTHbIe
NOKPbITUA.
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AIMAPATbI YIIPABJIEHUS

Annaparbl ynpaBneHMs NPUMEHSIOTCR B CXeMax ynpaBneHus
anekTponpusogamMn. PasnuualoT annapartbl yNnpaBNeHWs rnaBHbIMW
(cMnosbiMK) Lenamu (PYOUNbLHUKK, BbiKNIOMaTeNu, KOHTaKTOPbl, NyCKa-
TeNu U T. 4.), KOMaHAHbIe annapaTbl (KHONMRW KU KNIOYK ynpasneHus),
annaparb! 3auluTbl (NpeaoxpaHnuTenn, asBToMartbl, pene).

PyGunbHuku npegHasHayvyeHbl AN KOMMYTaLUK 3NeKTPUYECKUX
ienei B yCraHoBKax NOCTORHHOIo u NepeMerHoro Toka. (1o poay npu-
BOAla BbINYCKaOTCA pyOUNbHUKKM C UeHTpanbHOK n BOKOBOW PYKOSTKOM,
a TawKe C pbiYaXHbiM NPUBOAOM, NO YUCNY NONKOCOB. O4HO—, ABYX— W
TPEXNONKOCHbIE.

MakeTHbIA BbiKNOYaTenb — ManoradbapuTHbll OTKNIOYAKOLLIUA
annapart A1 KOMMYTaL K 3N1EKTPUYECKNX Lenew.

KOHTaKTOp — 3NeKTpoOMarHuTHbl annapar Ans AUCTaHUMOHHO-
ro BKNIOMEHNA U OTKNIOYEHUA CUNOBbIX 3NEeKTPUYeCKUX Leneu.

MarHMTHbLIM nyckKatenb — annapar NnepeMeHHOro Toka C KOH-
TaKTHOW CUCTEMOM, 3aMbiKaeMON INEKTPOMArHUTOM, CNYXUT, MaBHbIM
obpa3oMm, ANA AUCTAHUMOHHONO Nycka “ OCTaHOBKM Tpexda3HbIX
anexkrpoasurarenewu.

KHONKa ynpasneHua — annapart, Nnpu noMolm KOToporo ocCy-
L{ecTBNKReTCst Bo3aencTasne Ha cxemMy ynpasneHua. KOMnnekTyioTcA B
NOCTbl ¥ KHONOMHbIEe CTaHUuy.

Annaparsi 3aWMThl CNYXaT ANS OrpaHUYeHns BpeMeHn Aeun-
CTBUS KOPOTKOro 3amMbiKaHWUA W Nneperpy3ky, T. e. ANR NukBuaauuvmu
ONacHbIX NOCNeACTBUA 3TUX ABNEHUM.

OCBETUTEJIbHAST APMATYPA

CBeTUNLHUK — COveTaHue 3INEeKTPUYeCKoM namnbl C OCBETHU-
TeNbHOW apMaTypOMu.

OcBeTuTenbHan apMaTtypa — YCTPOUCTBO, COCTOsiL|ee W3
3ANEeKTPUYEeCKoro NnaTpoHa (ANA NoABEeAEHUA TOKA K NamMne), oTpaxare-
ns (4ANK\ nepepacnpeaenedMa CBeToBOro NOToka) U paccemsarens B
BMAE KONNaka u3a cTekna unwu 4pyroro Npo3payYHoro marepuvana.
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NMPUNOXEHUE 2

CXEMb! U1 HA3BAHUSA INIEMEHTOB U KOHCTPYKLIUA
XUNOIro AOMA, MHTEPLEPA KBAPTUPDI,
INEKTPOTEXHUYECKUX NPUBOPOB U YCTPOUCTB

Puc. 2. NMnax 0OHO3IMAaXHO20 XUuUo20 QOMA.
1 - geparda; 2 - nepeOHAan; 3 - KYXHA, 4 - X03AUCMEBEHHARA KOMHaMa, S - 6aHHANA,
6 - myanem; 7, 9 - cnansHu; 8 - scrmpoeribitl wxad; 10 - obwan komHama, 11 - knadoeas
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Puc. 3. OnpedeneHue amaxeu u Ux HauMeHo8aHue:
[1.0.3. - nnaHupoeoyHas ommemxa 3emnu; Y.4.11. - ypogeHb 4ucmoz20 nona;
a - nodsasnbHbil; b - YUOKONLHLIU, 8 - Nepebitl; 2 - ManCapOHbIll
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Puc. 4. Tunst ycadebHbix OOMO8 8 3a8UCUMOCIMU OM 3MaXHOCMU:
odHoamaxHbie (a, 6) - coomeemcmeeHHo 8 OOHOM U PAIHOM YPOBHSAX,
deyxamaxHsie (8, 2, 8) - MaHCcapOHbi@, C HeNONHOU 3aCMPOLXOU 8MOPO20 3IMaxa
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Puc. 5. Pa3spe3 bpyc4yamou cmeHsl.
1 - ommocmka,; 2 - yoKkonb, 3 - omnueHana QoOCKa UOKOoNA, 4 - 2uopou3onayun; 5 - Npo-
Ayx Ona aesmunsayuu; 6 - nakna; 7 - 6pycen, 8 - okonHan xopobxa, 9 - omnueHan 0oc-
xa okHa, 10 - nodwuexa kapru3a; 11 - xobbinka,; 12 - cmponunbHans Hoea, 13 - cxoba,
14 - vepOayHoe nepexpumue, 15 - 3830p Ha ycaoxy, 16 - wumyKkamypkKa no opaHu,
17 - non; 18 - naeau
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Puc. 6. [lowamasn GgyxcnouHas nepe20podka (a) ¢ dernanamMu npuMbiKaHus
1 - 3akpenst, 2 - wmykamypkKa; 3 - opadb, 4 - nexeub, 5 - naxna; 6 - Memannuyeckas
cemka, 7 - 28030u; 8 - 00CKa



50

/] 2 3 4 5 7 910

gl 1y 1 FroogorF o § 1 Ji ¥ 1 J ]
L ] ] e
7 1 1 pd <
T ] e e

NP o I TN e P \" ,f-"—"'-“h'—*"f"!

T R N

mn RN AL

I — f‘“\y) l't‘ D,—'\

LA .

;t‘la I

Puc. 7. Pa3pe3s! banouHbix MeX0yImaxao2o (a) u yepdayHozo (6) nepexpoimul:
1 - yucmbit non; 2 - naz2u; 3 - 3ackinNKa; 4 - 2NUHAHaNA CMa3ka, 5 - Hakam u3 NNacMuH;
6 - wWumoeolu Hakam,; 7 - wmyxamypka, 8 - ymennumenb, 9 - mons, 10 - 6anxa

7 23 4 6

Puc. 8. Pa3pe3bl nnumoOYHbLIX ME@X0y3maxHo2o (a) u yepdawyHozo (6)
nepexkpbimul U3 xene3o06emoHHO20 Hacmuna:

1 - napkem; 2 - vacmun; 3 - naz2u; 4 - 6emoH; 5 - xene3obemonHbIl Hacmurn;

6 - 3amupka; 7 - napou3onayus; 8 - ymennumens, 9 - 3anuexa pacmsopom
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Puc. 9. KoHCmpykuuu yucmbix NnONO0E:

1 - nunoneym; 2 - 2uncobemoHHan NAUMaA; 3 - naxens NEPEKPLIMUR, 4 - 38YKOU30NA-
LUONHER nonyxecmxan OpesecHOB80NOKHUCMan npoknadxa; 5 - Gemonnan nod2omoe-
xa; 6 - xepamuvecKkue naumeu; 7 - cnod mansa unu pybepouda; 8 - wnaxobemow; 9 -
napkem; 10 - dowameits non; 11 - naza; 12 - nonueuHuUNXNOPUD HE MENNOUIONALUOH-
HoU ocHo8e, 13 - 38yxou30NAUUOHHBIU CNoU, 14 - OpeeecHO80TIOKHUCMan nnuma; 15 -
KneRwlan macmuka, 16 - moxonumsan cmaxxa; 17 - 2uncoesiti pacmeop; 18 - Opesec-
HOCMpyXeuHan nnuma; 19 - 6emoHHan cmaxka



Puc. 10. ®opmbr odnockamHol (a), d8yxckamnou (6), vemeipexckamHou (8), nonysansmMoeou (e, d), wampoeol (e),

MaHCapPOHOU (X), CIIOXHOU (8aNbMO80U C 8bipe3KoU wunyos) (3) Kpbiwiu.
1-cxkam; 2 - wuneu, 3 - konek, 4 - eanom, 5 - pebpo; 6 - nonysansM, 7 - paaxenobok (eHdoea)

A
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Puc. 11. Cxembi u 8emanu HacnOHHbIX CMPOonun O3yxXCKamHoU Kpbiwy €O
CMEUWEHHOU 8HYyMpPEeHHeU onopou (a) u cmponun MaHCapoHoU Kpeiwuu (6):
1 - nodcmponunsHmi 6pyc (may3apnam), 2 - kobsixa,; 3 - cmponunsHan Hoza (6anxa);
4 - puzens,; 5 - 20pusormansHbil DPYC (6epxHUU NPOL0H); 6 - Haxnadka; 7, 10 - nodxo-
cbi; 8 - cmouka; 9 - nodknaodka, 11 - KOHbKO8LIU NPO20H,; 12 - 3aMmaxKa

Puc. 12. Kpoens u3 pybepouda:
1 - 3awummbia Hacmun u3 Q0COK, 2 - moneesie 26030u; 3 - nep2amuH; 4 - MACMUKA,
5 - py6epoud; 6 - nucm xecmu, 7 - o6pewemxa



Puc. 13. BHympeHHaa 0epeesaHHas necmyuya:
T - nopyvens, 2 - crnouxa, 3 - nnowadoynas banka, 4 - npocmyrns,; 5 - nodcmyneHox;
6 - xocoyp, 7 - nodkocoypoyHas banka

Puc. 14. OKHO 8 OKOHHOM NPoeMe:
1 - nodoKkoHHaR AOCKa, 2 - OMKOC OKOHHO20 npoemMa; 3 - omnue opmouku,; 4 - 068a3-
Ka popmonKu, 5 - vemeepms nepemMbiNKUu OKOHHO20 nNpoema, 6 - OKOHHas Kkopobka, 7 -
2nyxas hpamyaa; 8 - vemeepms KUPNUNHOU KNaodKku OKOHHO20 Npoema; 9 - 20pbbinbxu ne-
pertnema; 10 - mwkHas obes3xa nepernnema; 11 - HawensHuK, 12 - Huwa ons paduamopa
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Puc. 15. [leepHas kopobka ¢ yCmaHOBOYHbIMU

AN18MeHMaMU. Puc. 16. ®uneHyamoe 088pHOE NONOMHO:
1 - HapyxHas nnowaoka; 2 - myMmboyKa; 3 - MECMO yCma- 4 _pemna. 2 _ cpeduuk: 3 - hunenKa; 4 - 6pycox oBesIKU;
HOBKU nemens, 4 - boxoaoil 6pycox kopobku, 5 - 3a30p Ha 5 - 3amoK; 6 - pywxa; 7 - packnadxa; 8 - nuHmyc
ocadky (6 pyOnernom dome); 6 - HaNMUNNUKL, 7 - 8BPXNUT ' ' '
Bpycox kopobku; 8 - HuXHul Bpycok xopobku, 9 - obuexa
monem

GG
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Puc. 17. lueaH (OQusaH-Kpo8amb):

1 - nesast bokoauHa; 2 - nOONOKOMHUK, 3 - cnuHKa; 4 - ppoHmansHaa cmMopoHa
cudeHbn, 5 - cudeHbe

Jg 1

Puc. 18. Kpecno:
1 - cnuHka, 2 - nodnokomuux; 3 - boko8uHa (npaesasn); 4 - ppormanbLHan NOBEPXHOCMb
cudeHbn

Puc. 19. Kpogams:
1 - enewHssT OOCKa Ppambl KpoB8amu, 2 - Mampac, 3 - HaMampPacCHUK 8amHbil; 4 - CNUHKa
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Puc. 20. Tlonka xrHuxHas:
1 - nesas bokosuHa, 2 - eepxHAR Oocka, 3 - npasan bokoeuHa, 4 - Hanpaenawiue
na3si;, 5 - paosuxHbie cmekna,; 6 - HUXHAR 00CKa; 7 - 3a0HAR CMEeNKa

Puc. 21. Cexpemep:
1 - 8bi08UXHARA [OMKUOHaR) docKa,; 2 - NoNKu ona kHu2, 3 - 8epxHAn 0ocka, 4 - osepya
(cmeaopka) wikaguuka, 5 - npasas deepya (cmeopka); 6 - OHo; 7 - nepeaopooka,
8 - 8b108UXHOU AWUK



Puc. 22. CepsaHm.
1 - mymba; 2 - nonka mymObi;
3 - Hanpaenmouwe naadsl; 4 - 6epx-
was 0ocka; 5 - nonku, b - npaeas
6oxoguHa

Puc. 23. Cmon nuCeMeHHbIU
o8yxmymbo8sil:

1- sepxHan (paboyan) NoBePXHOCMb KPLILLIKU
cmona; 2 - pebpo KpbiKu cmona, 3 - HapyX-
Han 6okoguHa npagou mymbsi; 4 - y2on
mymbbi; 5 - 8bi08UXHBIE AWUKU, 6 - 3a0HARA
cmexka cmona; 7 - éHympeHHas bokoeuHa
nesot mymbsi; 8 - dsepya {crmsopka) ne-
gou mymbui (6apuanm mymbei ¢ 0eepuel)

Puc. 24. Cmon obedeHHbIlU:

1 - pebpo HOXKU CMONa; 2 - BEPXHAR
(pabovas) noBepxHOCMb KPLIWKU
cmona; 3 - pefpo Kpbiwiku crmona; 4 -
HUXKHAA NOBEPXHOCMb KDbILWKU CMO-
na; 5 - 2pamds HOXKU cmona

8%
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Puc. 25. Cmyn:
1 - 2paHb HOXKU cmyna; 2 - pebpo HOXKU cmyna; 3 - cudeHbe; 4 - CNUHKa

17 0 9 8 7 6 54 3

Puc. 26. Wka@-wuoHsep mpexcmeopyamsil.
1 - wugporbep, 2 - kpbiwka wkaga, 3 - 0eepb (Ccmeopka); 4 - nonka Ana wnan,;
5 - wmaknza ons 00exobt; 6 - OHO wKkaga, 7 - nneyuKu,; 8 - 3a0HRA cMmeHKka wxaga;
9 - nonxu; 10 - bokoeas crmenka wkaga, 11 - sewanka ona 2ancmyxoe
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Puc. 27. UimencensHaa po3emka:

1 - KOopnycC, 2 - OCHOBaHue,; 3 - PO3EeINOYHbIe

KOHMAaKMbI, 4 - KOHMaKIMHbLIE NPY>XLUHDI,
5 - KOoHmMaKmHbie 3aXKuMbi

/ 2
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Puc. 29. SnexmpoebiKimodamerns:
1 - pyxosmxa-xynaJox; 2 - kopnyc, 3 -
OCHOBaHU®, 4 - NNIOCKaR NPyXuHa ¢ noo-
BUXHbIM KOHMAaKMOM, 5 - HeNnoOBUXHbIU
KoHMaKkm
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Puc. 28. LlimencensHan ausika.

T - KOpNyc, 2 - KOHMaKMHbIE 3aXUMbI,

3 - xoHmaxkmMblie wmu@Pmei

Puc. 30. [lamna HakanueaHus:

1 - 860800061, 2 - MAPenoyKa; 3 - LOKONb,
4 - wmekKzens; 5 - npedoxpaHumens-
HO€ 38eHO; b - 8bB00bI; 7 - Nonamxa; 8 -
wmabuk; 9 - xpiouku; 10 - 3nexmpoodbl;
11 - 2a3080e Hanonwvenue; 12- meno
Haxkana; 13 - xonba; 14 - nux3a



Puc. 31. KepaMuyveckul nampoH.
1 - peapb0o80U Hunnens, 2 - GOHLIWKO,
3 - 8knadbiw, 4 - yeHmMpansHsiu noo-
npyXurexHsit kosmakm; § - 60ko8ou
NOONPyKuUHeHHbIG kokmakm, 6 - pels-
boaan MEMANRUYECKER 2uNb3a,
/ - Kopnyc

Puc. 32. lTpedoxparnumens:

T - xopnyc, 2 - ecmaseka nnaexkas, 3 -
KOHMaKmnan Memannuyeckan pe3nda,
4 - KOHMaKm1an Memannuyeckan
2une3aa; 5 - kopnyc nampowa npeoo-
xpawumens, 6, 7 - 3NeKMPOKOHMAKMbI
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Puc. 33. 3nekmpozpersika:

1 - HazpesamensHbitl 3nemeHm; 2 -
oONU3IMUNeHOBbLIU Yexorn; 3 - 0eKo-
pamueHbil 4exon, 4 - aéapulinbil
mepmMo8siKioyamens, 5 - nepexno-
yamens pexumosg pabomesi; 6 - coe-
QuHUMEeNBHLIT WIHYP

19



Puc. 34. [1pomoyHbIU 3N1eKMpo-

Hazgpeeamesnb (mumakH).
1 - koxXyx; 2 - pabowul 6ax; 3 - cnue-
Has mpybka,; 4-5 - TOHw1; 6-7 - 8bi-
8odbi TOHo08,; 8 - nampybox xonod-
HOU 800b1; 9 - mpyba baxa; 10 - nam-
pybok 20payel 80dbi; 11 - mepmo-
pezynamop, 12 - mennou3onayus

Puc. 35. AnekmpoKunamunbHUK:

1 - HapyxHas mpybka, 2 - anexmpo-

U30IAYUOHHAaA Macca, 3 - Hazpeea-

mens, 4 - 861800, 5 - pyuka, 6 - coe-
QUHUMENIbHbIU WHYD

Puc. 36. OOHOKOHGOPOYHaSA
anekmponnuma:
1 - koHgDOpKa, 2 - Kopnyc, 3 - py4yKka
nepexmovyamens, 4 - COeouHUMEnNnbsHLIU
WwHyp, 5 - cugHanbHan namna

9
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Puc. 37. 3nekmpoKoH8eKmop Puc. 38. 3nekmpoKaMmuH:
SBIIC 1,0/220: 1 - Hazpesamens,; 2 - OMpaxa- Puc. 39. 3nekmpopaduamop “TEPMQO’:
1 - KOpnyc, 2 - cmanbHbie nnacmu- mens; 3 - Kopnyc, 4 - pyyka ons 1 - kopnyc, 2 - pyyka, 34 - cugHanbHas
Hbi; 3 - exknadbiwu (pydxu); 4 - 8bi- nepeHoca; 5 - nodcmaexa, 6 - namna, 5 - Mukpoebiknioyamens; 6 - pyxo-
Kmovamens; 5 - bokosuHa, 6 - um- ozpaxdalowan pewemxa AMKa Nepexoyamens mepmMopeaynamopa;
ouxamopHan namna; 7 - HOXKuU, 8 - 7 - pe2ynamop memnepamypsi; 8 - Sumemar-
Kepamuveckue nnaHku, 9 - cnupans nuyeckan nnacmuna, 9 - kopob,; 10 - whyp
Hazpesamens numanus, 11 - noxxu, 12 - TOH; 13 - ponux

€9
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Puc. 40. Snekmpoymioe.
1 - numb mepmopeaynsamopa, 2 - kopnyc; 3 - 6a4ok;
4 - bumemannuveckul mepmopezynamop,; 5 - nNo-
oowea, 6 - nabupuxmusie kanans: 8 nodowee; 7 -

knanawn, 8 - TOM; 9 - omeepcmue 058 3anuexku eodbl,

10 - pyuku; 11 - xkHONKa omnapusamens

W

7
8
Puc. 41. SnekmpoyvyaltHuxk IY:

1 - wmencensHas kopobka,; 2 - TOH; 3 - Kopniyc; 4 - KpbiWKa,
5 - cmouka; 6 - pyuka; 7 - HOCUK; 8 - HOXKU
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