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MeTONEYECKAE DEKOMEHIAIKK NO MCCIENOBEHMO HODOX-KOJ~
JEKTOPOB ONDEXEeJANT OCHOBHHE CHOCOGH TONyweHmA MHDOpMAaImu
0 WOPECTOCTH, UPOHEIAEMOCTE, BOXO- M Ho(TEHACHICHHOCTH,
IJIOTHOCTH, YHEJBHOTO 3JEKTDUYECKOTO CONPOTUBAEHHMS, CKOPOC-
TE DACHPOCTPAHEHHS YNPYTHX BOJH, KAPOOHATHOCTH, I'DAHYJIOMET—
PEYECKOTO COCTABA; KpOME TOTC B HHX DACCMOTDEHH BONDPOCH
MeTOEEKN HCCJEJIOBAHAS CBOUCTB IOPOL B yCNOBAAX, NDPHCTAXA-
DNEXCH X IIACTOBHM, 8HAXM38 MUKDOCTDYKTYD, & TAKES Opra-
HH3AIME A800ODATODEX ¥ DAN IPYTEX METOIXYECKAX BONDOCOB,

© BCecop3HHM HayYHO-ECCJEIOBATENLCKEU TeoJoropaspe-
IOYHHE He(raHOM MHCTHTYT /BHATHM/,I978



BBenenne

Nlpemaaraemie "MeToInWueCKue DEKOMEHIAIMH" IPELCTABJA-
DT 0G0l TmepepaGoTAHRHM B JIONMOJEeHHHY TMPOeKT “MeTOmMYecKOIo
PYKOBOLCTBA IO ACCAEJOBAHED HOPOX-KOJJEXTOPOB HedTH H rasa
fuauvecxmm ¥ nerporpafEYecKEME MeTONaME IJiA TPOR3BOLCTBEH-
HHX Jla0opaTopHi", RM3NaHHHY HeGONBUEM TEpaxoM B 1973 rogy
nox penakmsed B.J.ToposHa npx ywacrer B.I.[loranosa.

Pagora BHYOJHEH& HE& OCHOBE CHENYDIMX NOJOXEHHM:

I.MeTomEYECKEE DEKOMEHNEBIMH NDENHA3HAYEHH IJIf HHKE—
HEPHO-TEXHAYECKEX DPACOTHMKOB M IEOMOTOB, 3AHUMADIMXCH HC-
CJielIOBaHEEM NOPON-KOJUIEK:0pOB He(rl ¥ rasza B 1a00paTODHAX
TIPOM3BONCTBE HHHX TEOJOTHYeCKHX OpPTaHU3aIMé, BEHyIMX pasBel-—
Ky Ha He(Th M ras B cOmepxaT OCHOBHHE METONKYECKMEe yKasza—
HEA, DaspadoTaHHHE ¢ Gosmllell MM MeHBUEH NeTHHOCTHD B Sa-
BHCEMOCTE OT CJOKHOCTH H3MEDEHES ¥ HAKOIUIEHHOTO ONHTA,

2.B CBA3HK C OTCYTCTBHEEM CEDHUHO BHIyCKamiieMCs amma-
PaTypH IUIA KCCJENOBaHNA HOPOI~-KOJUIEKTODOB, OTBevammeld co-
BDEMEHHOMY YPOBHD, B padoTe UPHEBEJl€HH TPeGOBaHMA, KOTODMM
JIOJXHE YHNORJETBOPATH KOHCTPYKIMS TOIO EJE MHOrO amnapara.

B cayvae, ecum paspadOTa&HHAA KOHCTPYKIMSA BMDOKO OO-—
DOCOBaHA, UPHBONATCHA KOHCTPYKTHBHHE CXeMH OpHEOpa WIE ero
OTHEJHLHNX y3JI0B,

3.BuBox pacyeTHHX dopMyn BO BCex CAy§amx OHYLER.
Tam, rme 2T0 HEOOXONMMO ¥ BOBMOEHO, IDUBEIEHH OLEHKE NONyC—
TEMOX OIMOKM H3MEpeHuH,

4. PeKOMEHIAIME COCTABJEHH HA OCHOBE AMTEDPATYPHHX
HCTOYHUKOR ¥ QOHNOBHX MATepDHRNOB; B HHX, €CTECTBEHHO, OTpa-
XeH ¥ JHMYHHY ONHT ero aBTOpOB. HApANY C IMPOKO OMpOGOBAHHH-
MZ METONANE NPHBENEHH U HEKOTODHE METONWKE, ele HE NOJyIYMB-
e JIOCTATOYHOTO WPU3HAHKA.

PaspadoTka "MeTOnMYe CKUX PeKOMEHIAIMA" BHUOJHEHA B
Jla00oPaTOPUll METONMKA OCOCHOBAHMS NOJCYETHHX TIApaMeTpOE 3ana-
cop He(TE ¥ rasa BHITHA Don pykoBopcreoM B.YM.Toposua. B coc-
TaBJICHKA DEKOMEHIAIM{ OPUHSAM yJacTe :
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Toposd B.M. ~ k.T.H,,BHATHM - roiaed I,0,IY,¥I,1,X.
Bepears b.M. - X.T.-M.u, ,FanHAMHedTs - Taasw 1,L,IV,YI.
Fexos 0., - BHIHA - raaeu !i,IL.

Bemgexsurels b.0. - 1.r,-M.H. MIHX 7 IT - riama XI.
TyceitgoB A.A. - x.T.-m.m, BH/THA - raaea IX.

JoSpwrme BN, ~ n.r.~M.u, ,MAHX & Il - I'sasa XU
Romepyda M.A. - k.T.-M.H, ,BHITH! - raasa X.

Kyxuro® B.H. - r.r.-M.H. ,MAHX u 71 - Toaea Xi.

Opaoe J.A. - E,T.-M.H, ,BHIOVCC - Taems 1Y,Y,YI.
llerepcwmse B.M. - R.T.-M.H.,BHWIHA - Tonaew I,10,L,YI,¥H,XIV.
TonAxoB B.A. - K.T.-M.H, ,BHdlTeoduanxa ~ raasu XI,XI, .
Paden 9.T. - BYI:M - raasw 11,¥,30,XU,XIY.

Tenkaena J.K. - k.®,-m.H. ,BHUMIIT - raasa YI,

KpoMe TOro, B COCTaBJIEHHE IVIGBH X NPHHAJE YYacTHE
K.T.-M.H, H.H.EakyH, K.r.-M.H. K.3.00mopsme® ® H.I.dyprxa
/BHATHH/ .

B padoTe KMCNOJL30BAHA Y&CTH DA3PAGOTOK HOBOU anma—
parypH, BHIOXHEHHOM ¢ y4yacTuem BHIMKanedreras Munnpacora
/A.B.Conures,A.Ji.Bewms, . H. Kopanes,B. W . LanoBax/.

PenarTEpoBaiEEe "MeTONMYECKEX DeKOMEHIAIME" OCyuleCTE-
zeHo B.U.Topoanom H B.H.lleTepcunbe.



Tnasa I. OENH, 3AIAYM, [PUHIMIMAIBHAR CXEMA WCCGIENO-
BAHWA OBrA3UOB NOPOI-KOLIEXTOPOB HE®TH U
TASA

§ T1. Oern ¥ sanaum uccaeroBaxmi

OcHOBHOM HeapD JEGOpaTOPHHX ECCJAENOBaHEE o0pasmoB HO-
POI-KOJLIEKTOPOB HedTH H rasa ABIAeTCA IOJNyYEeHHe HHPODMALEE
06 ¥X eMKOCTHHX, (EIbTPAUMOHHHX E KalAMIADHO-NOBEPXHOCTHHX
CBOMCTBAX H JIETOJOTHYSCKO# XADPAKTEPHCTUKE, HCIOONbL3YDUEHACH
A NoncYeTa 3alacoB, COCTABAEHWA OPOSKTA paspacoTKH, BHTED-
[peTaufl MarepualoB IeOPE3MYECKEX BCCAENOBAHAA CKBAXHE, Ne-
Xéli TPOMHCAOBWX HE DErEOHAJBHHX IeOJOI'RYeCKEX HMCCASINOBAHEH .

CxeMa HECCHENOBAHKA KOJUICKIEE OCDASIOB, XapaKTeps3ybueh
g3ydaemuli o6sekT ( NpONYKTHBHHE @IACT, OPOLAACTOK) IOJKHA
OHTH NOCTPOEHA TaK, YTOOH:

1.0cHOBHHE I8HHHE, HEOOGXONHMHe IJA IOICYeTa 3amacoB,
OHIH NOJYYeHH Ha IOCTATOYHO GOJBbMOM KOAHYeCTBEe OGpasuoB ;
BOBJEYEHNE B HCCJENOBaHEE NONOXHETENHHOrO KOJIEYEeCTBa o0pas-
{JOB HE JOJXHO OTpaxaThCAd Ha CTATRCTHKAX OCHOBHHX CBOM#CTB
KOJUIERTOpA - NODHCTOCTHM, CONEpX&HHA OCTATOYHOM BONOHACHMEH-
HOCTH, OPOHAUSEMOCTH ;

2.DHJIE OXapaKTepH30BaHH BCE OCHOBHHE JHTOJIOTHAYECKHe
Pa3HOCTE ;

3.[0cayumpna OCBemEHEE M3MEHUYRBOCTH CBOACTB KOJJIEKTOpa
0O paspe3y ¥ IAOWANE ;

4.Bu10 BO3MOXHO BBEeCTH NOOPABKH, YYHTHBEDIHKE OTKIOHEHHAA
or 3akoHa lapCcH, BIEAHME ILU1ACTOBHX YCAOBEE ¥ APYTEX (aKTOpOB;

5.BHaE yCTAHOBJNEHH CBASH MEXLY KROJJIEKTODCKEME CBOACTBA-
MA [ODONH H ee JIMTOJOTHIECREMA NPH3HAKAMH.

Becbma BaxHHM BOIPOCOM ABJLAeTCA HCCIeNOoBaH#e KepHa,non-
HATOTO Op¥ GYpeHEE CKBAXKHHN H& Ge3BOZHOM (E3BECTKOBO-GHTyM~
HOM, EHBEDTHOM) pacTBOpe, LOSBOJADMEE ONEHETh BENHYRHY 0C18-
TOYHOR BONOHACHHEHROCTE O IpAMHM MeToNoM ( PKCTPAKIHOHHO—
IMCTRLIATROHHHM, DEeTOPTHHM). TloNydeHHe TaKod EHPODMAUEK HEp-
JaAeTCA KpaliHe HeoOXON¥MMOR [IJA HANEXHOro OCOCHOBAHEA ONHOTO
B3 OCHOBHHX HOHCYETHHX [&DaMeTpOB - KOBjJHLMCHTA HEejre- ra-
30HACHUWEHHOCTH B CBA3E C TeM, YTO E3BECTHHE KOCBEHHHE MeTOLN



- 6 -

omemks ol , kK oTO GyNeT mOKasaHo B ruaee YI, me Bcerza
HOCTATOYHO 3jpeKTHBHH, OCOOEHHO B CAydYae I'EIPOQOCHSOBAHHOIO
KOJJAEeKTOpa.

llosTOMy cleXxyer nOXYEpKHYTH, YTO IJA HAKEXHOT'O 0GOCHO-
BAERA BEJWYRAHH (RJIbTPANMOHHO-EMKOCTHHX NapaMeTpoB HeoOXOnu-
MO H2 KDYUHHX M@CTODOXKeHHAX HeJTE Z Irasa OpenycMoTpeTh Oy-
PeHEHe XOTA OH OZHOX CKBAXMEH H& Ce3BONHOM pacTBOpe.

§ 2. [peunEnEarpRas cxem8 ACCAELOBAHEA CBOHCTE
OPOI-KOLIEKTODOB

Cxema JadOpATODHOrO H8YYeHEA KepPHOBOI'O MaTepHajia 3aBE-
CHT OT KOHKpeTHOff sanay¥ MCCJeNOBaBH}, COCTABA ® CBOM#CTB
OOPOA~KOXAGKTOPOB H ILIACTOBHX (QUIDMIOB, COCTABA ® CBOHCTE
G6ypoBOro pacrsopa, JadoparopHoft 6asH E T.O. B oGuem smne
cxeMa OPEACTaBAEHA Ha PEC.] E BmwgaeT B ceGA cJenynmEe Gao-
KH,

T'epMeTwsanes KepEA - O0ecHeuEBAeT HAIEAHYD COXDAHHOCTH
OCTATOYHHX (QUHIOB OPE AJIMTEABHOM XDaHeHEE I'epMeTH3MDOBEH-
HEX o0pasios. I'epMeTESKDYDT KepH LA ONPENENeHEA UDAMHM CIO-
co0OM 0CTATOYHOR BONOHACHMEHHOCTE (IOpE OpEMeHEHHH GYpOBOrO
pacreopa Ha Ge3BONHOA OCHOBE) WM HeTeHacHMEHHOCTH (IIHREC-
THfi pacTeop, Boxa).

Kaporax mo kepHy - oGecnevdBaeT HANEXHYD ODHBA3KY KepHa
K paspesy OyTeM CONOCTABIEHHA DPe3yAbTATOB 3KCIOPECCHOTO Onpe-
ZeJleHE Ha& odpasliax Rakoro-JESo $E3mYecKOr'c napamerpa ¢ IBa-
I'paMMoff ONHOTHOHOT'O NPOMHCIOBO~I'EOPE3IAYECROro Merona (mampm-
Mep, JAadoparopHOE H3MepeHHe eCTeCTBeHHOH -8KTHBHOCTH X
conocTaBieHue pPesyanTATOB ¢ XEarpammamu I'M).

¥sroropneHRe o0pasHoB - ofecioeddBaeT OOJAYIEHMe OGPASLOB
ODpaBRABHOY reomeTpuieckoft fopmu (UEAMHADH, KYOMKM, MIACTAH-
KH) EAS BHOOJHEHRA OCNEX, NETAIbHHX, NeTPOJE3NYECKEX H reT-
porpajuiecKux EcclenoBaHMH.

Qcmpe MCCIENOBAHAA ~ OGECIeYBBADT NONYUYeHHE MEGOPMALEE
00 OCHOBHHX (WIHTDPAIMOHHO~EMROCTHHX HapaMeTpax NOpOd-KOMIeK-
TOpOB, oNpeneAdeMHX DPH DemeHMH NPEKTEYECKHX 3a1may, CBA3aH-
HHX ¢ NOAicUeTOM 3&IAaCOB H IPYIMME I'€OJOrHYeCKEME HCCJIeXOoBE~
upma ( cm. § 4 ),
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JeransHne MCCHAEROBoHEA - 00ECredYEBaDT OUGHKY (QRIbLTpa-
IHOHHO~eMKOCTHHX HapaMeTPOB HNOPON-KOAJIEKTOPOB IPE MOIEJBpO-
BAHAM OJACTOBHX YCJOBEE, N3ydeHue OTRJIOHeHHHE OT 3akoHa Jar-
CH, NOJyYeHEE [OPOBHX XAPAKTEPECTEK H T.XI.

[leTpopu3uyeckEe UCCIENOBAHEA ~ OCCCHNEYHBANT NOJAydYeHHe
HHOOpMAUEHE RIS OCGOCROBAHHMA METOIVKH HHTEpPNDPETAIEE N2HHHX
OPOMHCJIOBO~-I'€OPU3UIECKHX UCCHAENOBaHMHE CKBAXMHH.

HeTporpagEdueckre WCCASKOBRHMA - OGeCHeYEBANT CoCTaBie-
HEE MAKpO- ¥ MEKDQONHCAHEA K BHOOJHeRHe CIHelHaJbHHX H3Mepe-
HEf B IIHEpEX.

lps nasEOM YPOBHE OCHaWEeHHOCTH DOJHOE HCCIeXOBaHHe Kep-
Ha MOXeT NOTpeCoBAThH YYACTHER HECKONBKEX Ja0OpaTOpHit.

§ 3. Ordop odpasnos JZAA BccJeNOBaHusdg

Wucrpyknua K3 oo ppuMeHeHED KiaccHUKAUME 3anacoB K
MECTODOANEHKAM HejprTR E ropourx rasop (I971 r) ycraHarimeaeT,
aro [42 ]:

"B pponiecce OypeH:s NOKCKOBHX B PA3BENOYHHX CKBAXER IO
HegrerasoconepranuM ® NnepCHEKTHBHHM Ha He@Th M ras OTJoXe-
HEAM HEOOXOLUMO NPOE3BOIATHL CIJOWHOE O0TCOP KepHa, KOJAMdYecT-
BO KOTOPOr'O HOJXHO OCEcCieYHTh YCTaHOBJICHEE U3MEHUMBOCTH JI-
TOJIOT'RE B QE3MYECKEX CBOUCTB KOJUIEKTOPOB, & Taxkxe HalexHyp
HHTEDPOpPeTALMD MATEepPRAIOB OPOMHCJIOBO-T'eOQE3MIECKHX HCCAEeRoBa-
HE#. O0pasud mopon IJAs Ja00PaTOPHOrO HCCJAENOBAHMA NOJXHH
OHTh OTOOpaHH depes Kamnhe 0,5 M MONHOCTH OPOLYKTHBHOR dactm
BHOEpXaHHOro miacTa 4 depe3 0,25-0,3 M HeBwIepKaHHOI'0 nJjacTma.
B HeOOXOmEMHX CJY48AX CJAeILyeT NpPOESBONETH OTOOP O0pasloB 00-
KOBHME T'pyHTOHocamg” ( § I3 ).

"llo xamno# CkBaXEMHe NOJIXeH ONTh LNpOU3BeNeH KOMILIERG HO-
CJeNOBaHEf B OOheMe, HeOOXONEMOM IJAA ROJHYECTBEHHOA OLEHKH
3808C0B, & HMEHHO:

a) IeTaNpHOe M KOMILIEKCHOe HMSyYeHHe KepHa ¥ OOpasuoB Ho-
POX, B3ATHX COKOBHM PDYHTOHOCOM, C LeJbD onpefeseHEA JHTOJNOTO-
MHHEDAJIOrMYECKOr'0 COCTaBa NPONYKTHBHHX OOPON M BMEMAMHX KX
OTAOKEHER (TDaHYAOMETDHYCCKOrO B MAHEPANOrHYEeCKOrO COCTABa,
0COOEHHO IIMHACTOCTH E KaPOOHATHOCTH), 8 Takxe OTKPHTON OO~
PHCTOCTH, TPEWZHOBATOCTH, KABEDHO3HOCTH, NpOHULigeMccTd (ma-



9 -

DaJIeNbHO B NEePUeHNMKYJLAPHO HAIIACTOB&HED), Hegre-, raso-

H BOIOHACHUNEHHOCTH ; HApALY C ompeXeJeHEeM KOLISKTODCKRX
CBORCTB HEOCXONMMO Ha TeX %€ 00pasHaxX KepHa NPOASBOLETH M8~
MepeHEe IeOfH3MYECKHX NapaMeTpPoB, HEOCXOKEMHX IXAA NOXYYCHES
STRIOHHEX 3aBHCEMOCTER MexXy reoPH3HYEeCKHME IapeMETpaME H
KOLASKTOPCEEME CBOMCTBAME, ABAADMAXCA OCHOBOE EHTEpOpETaNnHR
IIPOMHCIOBO-TeOfRSRueCcKEX MarepEanos” (§ I4).

B T0 xe BpeMa B mHCTPykuEE I'K3 He oroeopeHa HeoOXOKE-
MOCTE: BHIOJNHEEHA OoJlee JETANbHHX MCCACGKOBAHNA IJIA OHEHKH
QRIB TPANHOHHO-EMKOCTHHX IApAMETPOB HOPOX OPE MONSIEPOBAHHH
IIACTOBNX yCJAOBHH, H3Y4eHHA OTKICHEHME OT 3akoHa JlapcH, NO~
Jy4YeHHS HOPOBHX XapaKTEepHCTHE K T.H. lonodwasa uEfopMmanes
3HauATEeJbHO NOBHCHT LOCTOBEDHOCTDH JACOPATOPHHX ONpexeseHmt
% DO3BONMT BHECTH HeOOXOIEMHE NONOPABKE B PE3YAbTATH MACCOBAEX
#ccrenoBaumit, C Xpyro#t CTODOHH, HPE OTCYTCTBHE TEeXHMYECKHX
CpencTB, MNO3BOJANIHEX B KOPOTKHe CPORE OUEHHTH BHIEPXaHHOCTH
OPOLYKTHBHOI'G IIACTA N0 HOZHATOMy KepHy ( Tem Goxee, 4To ng-
HOBHGA 0O BAXHOCTH 4YaCTh €r'0 MOXeT ONTh SEKOHCEepBHDOBAHA),
0TGop 00pa3noB, MPOESBOXMMNA B KoXENecTBAX 0o § I3 mHCTDYR-
OUE, MOXEeT K He NPHBECTH K XeJaeMHM pe3yJbTaTaM, [lo 5TEM
OpHYMHAM ClefyeT HallTE NOCTATOUHO OOBEKTHBHHH cmocod oTéopa
o0pasuoB NAA IeTalbHHX HccCJienopaHmit, [IpE 3TOM,KaK Opexctap-
nAeTcA, HeOOXOLEMO DENETh IBe 3aKa9d: 1) OTOGpars O6pasmu ¢
HaudoJiee 4aCTO BCTPEYEDWHMECHA BEJHYNHAMH NODHECTOCTE E HPOHE-
naemocTH, 2) orodparh OGpasOH ¢ y4YETOM HSMEHUHBOCTA EX
CcBO#fCTB B CBASH C NONOXEHEEM H& CTDYKType H B pa3pese,

[leppas 3anada pemaeTcA Ha& OCHOBE CTATECTEYECKOr'0 NOIXQ-
Ka CreIyomuM DyTeM. BHOMCHBawT 3HAYSHAS NODACTOCTH M OPOHH-
OeeMOCTH IO yXeé HCCJAENOBAHHHM o0pasnaM M pasCEBADnT 3Ty BH~-
GOpKYy Ha KJI2CCH NODECTOCTE C HHTEDBAAOM B 3% E OpOHHLI2EMOCTN
¢ uHreppatom B 0,5 JorapefmEveckod emuHEmH ( TOUKE DAaSCREHRA:
0,1;0,316;1,0;3,16; 10 Ml ® T.X.). BuYepYMBADT B KOOQIE-
HaTaX m - 69 K OpTOrOHANBHYD CeTKY C I'OPESOHTANLHHME ¥ BEPTHE-~
ReNbHHMH JHHEAME, ODOBeNECHHHMM 4epe3 TOYKE DAa3CHeHRA ocelt
KOOpIEHAT HA KJ&CCH. 3T0 NOSBOXAET NONCUETATH YACJO OGPASHAB
C NOPHCTOCTEY M TDOHRLAEMOCTH) B KAKHNOM OPAMOYTOXbHEKE,T.€.
LIS Kaxnoi KOMCHHANME KJA2CCOB., HamGONLMEM HHTEpeC OpeNCcTaB-
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0T, OY4€BHIHO, OOPA3LH, HmonapmyMe B Hamdojee "3aceseqHHE"
OpAMOYTOJMBHAKHA, IJTH 00pasUuH B CJaelyeT HONPEPrHYTh HeTalbHuM
HCCNENOBAHEAM, HENDEMEp, BHACHEHRD BIMAHEA ILTACTOBHX YCJIO-
BER HA OCHOBHHEe CBOicTBA. OnpeleNenHHil EETepeC NPENCTABIAOT,
ROH@YHO, H 8HOMAJBHHe ONEHOYHHE 0oCpasOH, HaupuMep, BHCOKO-
IpOBHIAEMEE B MAIONODHCTHE.

llpEMep TaROrO OOCTPOEHEA ODEBENEH Ha Duc, £ IJA BHOAD-
K2 B 640 00pa3lLOB H3BeCTHAKOB MECTOPORINEHEA Yprady.tak. Ha
TpapBK HERECEHN TaKxe JOMAHHHE, COCIEHADNME TOYRK M;j-2G),
mj -Gj; mj; M +Gj ; m;+2Gj, rme: mj - CpelHee
BHaveRBe DODBCTOCTH, O - CDEIHee KBAXDATHUHOE OTKIOHEHAe
TIOPECTOCTE B K&XIOM KIacCe NPOHUNAEMOCTH ; CIpAMIEHHe JoMa-
HO# h - ng IaeT yCpeXHEHHYD 3IABHCHEMOCTE MEXIY HNODUCTOCTHI
B TNpOHHNAEMOCTED. Kak BHIHO M3 NpHBeNeHHOT'O rpajuka 3HAYE-
TeapHasd 4YacTh 0o0pasnoB YRIAAHBAETCA B NpEHENH YeTHpeX KJIac-
COB LODHCTOCTE OT 9 ;o 21%.

Ecam BHGOpDKA Mana, TO ONMCEHRHHE CNOCOC MORET NpHBECTH
K OMeNeHEM H&HGoJee JacTO BCTpPEYEHHHX 00pasLoB B CTODOHY
doxpledl Ri¥ MeRbmed DOPACTOCTH ¥ NPoHEOAaeMoCcTH, [loaToMy cie
nyer HOBTODATH 8HANHM3 IO Mepe HAKOIJIERHA HOBHX NAHHHX.EcAu
NOAYYEHHEEe HOBHX NAHHHX He H3MeHAeT KaPTHHH IBYMeDHOr'O pac-
npeseNeHEsa 0O /M. H {?}f BHOOpDKA MOXeT CYHTATHCH BIOJHe
OpencTaBATeALHON .

Bropaa sanada Tpedyer BHACHEHAs XxapakTepa pacupelese-
EuA O00p4SHOB N0 IUIOWANM B OTHOCHTeAbHO ypoBha BHK (I'BK).Tak
¥3BECTHO, YTO KOJUMIGKTOP Sa Opelle8ME KOHTYpa 4acTO OHBaAeT
WeHe® NPOHELAEMHM, 9eM Ha CBoe. M3BeCTHYD SCHOCTH MORET
BHECTE NoxcdeT u@cha o0paslioB Beme ¥ Huxe yposHa BHK (I'BK)
B Ka4XIOM RIACCe NOPECTOCTHE-IPOHENAEMOCTH,CPABHEHHE CPERHEX
sHAYeHHEH# NOPECTOCTH ¥ ODOHELAEMOCTE H EX IZECHEpCHYt OO CKBa-
XKEHAM, DACNOJOXeHHHM B DA3JMYHHX YACTHAX CTPYKTYpH, A IpyIBe
OpEeMH CTATHCTEYECKOT'O aHalAsa.

OnpenedenHHe pe3yJbTaTH MOXET IaTh DPOCMOTp WWIEQOB.
OnutHNE nerporpad AErKO YAOBHT OCOGEHHOCTH CTPOeHHA KOJLIEK-
TOpA, XApaKTepHNe, HAOpEAMep, IJA 006pasnop, HORHATHX HS
CKBAXWH, BCKDHBEHX UDOXYKTEBHHE IJIacT H& ONHOM E3 KpHJIbEB
SaxexH.
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§ 4. Hsmepsemue BeNW4EHH, YACTQTH HCCAEIOBAHUA.
QOdure mccremOBaAHUA

OppenercHme:

I1.0TRpHTOI OOPACTOCTH OO MeTONY XAMIKOCTEHACHXIEHHA C
BHYHCJECHHeM OCLEMHOA K kaxyme#cd MHHEpaIOI'WYeCKO¥ NJIOTHOC-
TH ;

2.Ta300pOREIaeMOCTE BO3TYWHO-CYXOr'0 odpasua Op# Iasile-
HEH, OJIR3KOM K aTMOCPepHOMY ;

3.0cTaToTHOd BOXO- H HEPTEeHACHUIEHHOCTH IPAMHM METOINOM ;

4.0ctaTounod BOLNOHACHUEHHOCTHE KOCBEHHHME METOLAME.

JacToTa OCUEX BCCAeNoBaHkit cocTamifer J00% o0pasuod
[Ip¥ 4acToTe OTGopa OCpasloB He MeHee D Ha 1 M NOXHATOro
KepHa. (Ocodoe BHEAMAHEE CJefyeT YHEJIRPh HCCJIELOBAHMD KepHa,
OONHATOrO NpR OYPeHWE CKBaXWH Ha pPacTBOpe C Ge3BONHO# OCHO-
BOM.

eTalbHHe HMCCHAENOBSHUA

1.0npenenedre HODHCTOCTH, NPOHELAEMOCTH, yHeJbHOIO
SJNEKTPAYECKOr'0 COOPOTEBJEHAS M CKODOCTH D&CIPOCTPaHEeHEA Vi~
DPYTHX BOJH B YCAOBHAX, MONENHDYDHHX ILIACTOBHE.

2.0neHKa DONPABKE Ha CKOJNBXEHEE I'a3a,

3.0mpenenenre KO3)QUIMEATOR IBYWISHHOIOG YpDABHEHEA i-
AbTPAaLHHE.

4.0ueHka odbsema TRepLok (a3H ra3OBOJOMETPUYECKEM METO-
JOM.,

5.BHNONHEHRe KaOWUIADEMETPHYECKEX ACCJIeNOBaHRH.

JeTalbHhe HCCJAENOBAHEA NDOBOEAT B o0beMe 5-20% ot 00—
meTo YHCJI& 00p&3noB. Jr60p OOpasUOB HA 3THE KCCJIEHOBAHUA MC—
XeT OPOBONUTHCA DO CXeme, M3JOXEeHHOX B § 3.

llpe #ccrenoBaHuE KepHA,0TOOpaHHOI'O Ha Ce3BOIHOM pdCT-
BOpe, HeOUXONMMO NPOBECTH BHOOJHEHHE KaNWLIADEMETDHAYECKMX
HCCJeNOBAHKK C [eJbD CONOCTARIEHEA NOXYYEHHHX DEe3YyAbTa1LOB C
NaHHEME ODAMOIO OUpENeNEeHHA CCTATOYHOA BONOHACHIIEHHOCTH.1a-
Koe CONnoCTaBieHEe OO3BOJMT OOOCHOBATH METOINMKY OUEeHKH OCT&-
TOYHOi BOAOHACHNEHHOCTHE KOCBEHHHMM METOHaMH.
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lerpoprsuyeckde HecAeNOBAHEA

OupeneseHne:

1.¥nesbHOTO 3JEKTPUILCKOT'O CONPOTHBJEHRAH OOJHOCTHD H
ua~THYHO HACHUEHHHX 00pa3slUoB ;

<.0KOoDOCTH pacnpoCTPaHeHHA YNPYrux BOJH.

YacToTa MCCIelOBaHHY 38BHCHT OT XapakTepa JATOJU3HIec-
KO¥ KijJepedudanii pas3pesa ¥ COCTABET B qdmem Cayyae OKOJIQ
2Ux VOPA3UOB.

[leTporoaguyuecKue HUCCAeNOBaHUA

1.Maxpoonucanue o0pa3lOB KepHA ;

2. MuxpoonHcanue ;

3.I'parynroMeTpaYecKHE® aHAIHS ;

4 .hapOoOHaATHOCTS ;

5.Cnen#aibHHe U3MEDEHRAA B WIHDE.

WMaKpOONECaHEe KepHa OpoBoZAT Ha I00% oopasuos.lepmers~
3MPOEaBHHE OOPAa3LH ONMCHBANT IBAXIH - NOC/]E BCKPHTHA ¥ [OC-
ne BKCTpar¥poBaHWa. (cTaibHHe HCCHNENOBaHEA OPOBOIAT B o0be-
Me 20-50% 00pasimoB B 34BHCHMOCTE OT KX JATOIOrKYeCKEX 0CO-
HeHHOCTedR .

§ 5. GcoSeHHOCTHE MCCJeNOBaHYA KepHS NOPON-KQEIEHTO-
DOB_2JIOXHOI'O CcTpoesud. [IpEHUMDEANHLHAA cXema
IeTafbHOTQ HCCNENOBaHRA KepHOBOr'O Marepyalsg

B nocAemH¥e I'OOH OTKPHT PAN KPYOHHX MECTODOXNEHHH Hey-
TP ¥ 'a3a C TPEWMHHHME, K&BEDHO3HHMH K 498CTO HEONHOPOLHHMZ
FKOJMJIEKTOPaMH CO CJIOXHEM CTDOEHMEM [OPOROrO OPOCTLAHCTLA.La-
00paTOPHHE HCCJAENOBEGHUA TAKHX IOPONL TPANMUHOHHHME CUICOSavH
Ha copasuax CTaHAAPTHOro pasmepa (J0x30 MM) /314547 48
5/:5363:73 / He NO3IBOJADT ONONYUUTH HANEXHOR KHLODMAUHK 0O
KX JWIBTPALUOHHO-EMKOCTHHX NapéMeTPax.

B CBABK ¢ 3TEM OpENNOXER CIOCOO /109117, {15 128
HCCHIeNOBAHUA NODOA-KOJJIEKTODOR Ha HEJNX KYCKAX, KepHa OFpe-
MomM 2o 80C0 cm® (TpafuUMOHHHE MeTOIN NPeNyCMATOMEART ECCAe-
NOBAHKE OTHEJBHHX LDAUMEHTOB KepHa odbeMoM oT [0 no 100 cuf)

JpaBHeHne Pe3yNbTATOB oNpenelcHEA HOPHCTOCTH, BOEO- X
4P, TEHACHAEHHOCTH KABEPHO-TIOPOBNX Nopon jopmaume Pnosphoria
HA 0J9ras3nax oJwWYHOro ¥ OOMBMOro pa3mepa [LIA MHTO[BAA8 MQR-
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HocTED IS ¢yToB npEBemero B caenymiel rTacaEme (mo TAHEHM
/713 /)

Nlapamerpn : Odpasmu o6wu- : OGpasus Goss-
: HOTO pasmsepa : HODO pasmepa
HopacrocTs, % 8,4 10,7
Ocraroq§aa BOXOHACHEEH-
HOCTB, 32,7 21,4
HegrernacumeuHocTh 66,3 78,6

Kax BRIHO E3 TaGaMON, odwas 3fPeKTHBHAA eMROCTH H3y-
YeHHOr'O HHTepBala IpH HCCJeNOBEHEH OOCpa3[OB COJBWOTO pasMe-
pa 3HAUBTENLHO BHe B cocrasifer m Sw=I10,7 x 0,786 =8,41%
gporés 8,4 x 0,663 = 5,57% OpE HECCJAEXOBAHEE OGDPa3LOB OCHYHO-
ro pasmepa. OTHOCHTeJbHOe NpHpameHEe afeKTUBHON eMKOCTH
cocrasager 51%.

Nlo TeM xe naHHEM cpenxHeB3BemeHHad Ha I ¢yT paspesa mpo-
HEUEEMOCTH TpemuHHOro Decuarkka (Muddy cocramaser 1375 mll
Iag o0pasnoB GOABMOTO pasMepa OpoTEB 3,2 MU IV OGHYHHX OG-
pasnos.

Pa3BUTED TEXHHKE ¥ METONMKH UCCJENOBaHHA OGpaslioB Kep-
Ha GOJNBNOI'O pasMepa 3HauUNTeJhHOe BHEMAHHEe JHENAIOCh 3a pyoe-
xom / 108;110; 113; /18 /. B Coserckom Cob3e paspadaTHBANUCh
MEeTOIH OUEHKH QMIbBTPAUMOHHHX CBOMCTB OOPOXN HA GOJMBUKX KEDHAX
/37,106 /. PazpmrrTmn MeTOZa NOCBAWEHH PACOTH,BHIOOJHEHHNWE RO
BHITHA no paspaCoTKe METOLMKE M aNiapaTypH WIS UCCJIECNOBHMS
KepHa OONBWOro pasMepa/Z7?. 28/,

Tax, Owi# paspacoTaHH OpUCOpH ¥ aumapaTH ILaA Uccaelopa-
H#AS OCHOBHHX $MNLTDALMOHHO-EMKOCTHHX NapaMeTpoB 0ODON~KOJ-
JexropoB /28 / ¥ METONMKY K3MeDeHEA NODUCTOCTH # KARYURKCS
MAHEDANOrmdecKod mWroTHocT® / /7,29 /. ¥aydeHun MEKpOHEOX-
HODOLHOCTE 0O OPOHMOAEMOCTH HOCBAWEHa padora / <€ /. o pe-
3yAbTATE OPOBENeRHHX MCCJEeNOBaHMA OHJIO YCTAHOBARHO,YTO, H&N-
piMep, UDH ONEHKe NOPHCTOCTH KABepPHO-NOPOBHX KOANRKTOOOE 52~
nanHoro YsOeKkHCTaHa Ha oopaslax OCHYHOI'O pasMepa COTHOCHTEJb-
Haf OWECKA onpefeJeHEA 3a cueT Heyuera [ONM BHEeWHUX KaBepH
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MOXeT INOCTHraTh 25-30% / &9 /.

BHDOMHEHHHe MeTOLEYeCKFe B annapaTypHWe paspaCcoTHH
DO3BOJNMIHA OPEeNNOXUTE "[IDHHIMIHSABHYO CXeMy 4eTalbHOro BC—
C/leIOBAHUA KEepHOBOr'Oo Mmarepraia”, Hcuepnwpanuud 0CbHEM MEPOD-
MaME, KOTOPHZ MOXeT OHWTH OOJydYeR OpH ee pealrm3ally, NO3BO-
JfieT PEKOMEHIOBAThL ee Op¥ U3yYeHUH OCHEKTOB, Xa8paKTepH3yw-
IBXCA CJIOXHEM CTPOEHHEM HOPOBOT'O UPOCTP&HCTEA R paclpenese-
HdeM WIDHLO3 OOPOOH-KAAJAEKTOpd. IMaBHOE OCOCEHHOCTHED CXEMH
ARNAETCA MCCJIENOBaHHe CCHOBHHX QUIbTDPALMOHHO~EMKOCTHHX O4a-
pamMeTpoB Ha o6pasuax OoNpmEx pasmepos/ I8 /.

IpHRUMOFAMEHAR cXema NeTalbHOr'0_ KCC/leNoBaHUA
KepHOBOI'O MaTepHata

[lpakTEKa DACCMOTPeHHA 4 YTBEpXIEHHA NOINCYETOB 3&1acoB
Ae@TH ¥ ra3a KPYNUHHX M KPYNHeAmHX MecTOpPOXIEHUH,OTKPHTHX K
pa3BeOaHHHX B NOCJEIHMEe I'OIH, NOKa3aka,uTo CyWlecTBynaae Me-
TORH OGOCHOBAHEA NONCYETHHX HapaMeTpPOB, HECMOTPA Ha 3amer—
HO€ yBeJKUYeHMe MeTDaXAa OPOXOIKHM C OTOOpOM KepHa, BHHOCA Kep-
Ha,KOJKYeCcTBA ONpelNeleHHH NOpPUCTOCTH, BONO- M HefTeHacHmeH-
HOCTH, ODOHMOAEMOCTH, BCE Xe HYXIaDnTCA B pAle yTOuAeHHH.
Dosee TOro, HaMmeTmIOCh H3BECTHOE POTHBOpEYHE, 3axmodaniee-
CA B NMPOTHBONOCTABJIEHHM NGHHHX O UOPUCTOCTHK, DOAYIEHHHX B
pe3ysbTare NpAMHX Ja0opaTOPHHX AHANN30B, R HO IeOpU3¥YeCKHM
IaHHHM, BH3HB&EMOE ABHOK HENOCTATOYHOCTHD OOBEMOB HeTpOpR-
3MYEeCKEX MCCJENOBaHMA.

OCHOBHHMM NPMYMHAMHM HENOCTATOYHOR HaNeXHOCTH NpENCcTaB~
JAEMHX OLIeHOK HOHCYETHHX NapaMeTpoB, OCOOGEHHO IpM OOJbmMOH
adeKTHBROK MOWHOCTH, ABAANTCA:

I.0rcyrcTBRe ZOCTATOYHO TOYHOH EHOODMAUMK O HEONHOpPOI~
HOCTH paspesa BCAEICTBAe OrPAHUYEHHOrO uYMcJa 00pa3ioB Ha I
METD IpPOXOAKH, MaJHE pasMepd 00pa3LOB, HeYINORJIETBODHTENbHAA
NPRBA3Ka KEpHa K paspesy.

2.0rcyrcTBMe HGHHHX O pacupeleleHME (UIOHIOB DO BHOOT®
3a/]eX®, OCHOBSHHNWX H& HNPAMHX ONpeReyeHEAX IO I'epMeTH3EpOr
BaKHOMY KEDpHY,lONHATOMY (DM OVPEHFEM Ha GE3BOUHOM ¥ BOIHOM
pacTpopax ¥ HeTalbHHX KaOMIIADMMETPUYEeCKUX ECCIeLOBaHRME.

3.HsnocTaTouHOE BHEMAHKe, ynelsdeMoe NeTPOPE3AYSCKEM HO~
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CAeqOBaHEAM.

COOTBETCTBEHEO HEOOXOREMO, ITOUM TpOUecC NOAYYeHHA #d-
(OPMAMKRE 0O pPesSyAbTATaM Ja00PATOPHOIO HMCCJAENOBAHUA KeDHO®O-
IO MaTepHANA BEADYAN:

I.bypenre OnHO# BIH HeCKOJNBREX CKBAXEH CO CIJIOWHHM OT-
GopoM KepHa N3 DPOAYKTEBHOR Y4CTE Daspe3a ODA BCKPHTHE
oAzcra Ha 0e3BONHOM B BOKHOM DACTBODAX.

2.TepMeTNSANED B TOUHYD ODHBA3KY KEpHA ;

3.M3yvense OCHOBHHX (JEALTDALBOHHO-EMKOCTHHX CBOHCTB,
BOLO- K HejreHacHMEeHHOCTH, XapaKTepHCTHKM COCTaBa # CBOUCTL
BOLH H OCTaTO4YHOR HedTE IpE JacToTe OoTOOp& COpA3uUOE,00ecne-
9EBapime y94eT HEONHODONHOCTE paspe3a. B HepBO# CKBakAHe HC-
caexypr no 10 o6pasmoB HS8 MeTp. B HEORHODORHOM paspese akHa-
AM3Y OOEBEPIapT 06pasuy Ooabmoro pasmepa ( ¢ coxpanesney
IMaMeTpa), MERMMAIbHRI NHAMETD KepHa B 3TOM CJydae NOMAEH
Ourh He MeHee 70 wmu.

4,.BrgeseHEe JARMTOTHOOB ¥ IBypepeHLmannd (QuibTpPALMORHO~
eMEKOCTHHX CBORCTB 0O JHUTOTEOAM.

5.CocraBneERe NeTalbHHX KEDHOI'DAMM ¥ 3H&JAM3 HEOLHOpOd-
HOCTM paspeda ; OO NaHHHM WCCAENOBAHMA NEPBOJ CKBAXKMHN YTOU-
HART YaCTOTY OTOOpa 00pasluoB 08 NOCAENRYONVX CKBRANH,

6.[poBenende NeTAIbHHX HCCAENOBAHUM, BRIDGAOMUN: OUEH-
Ky DOOPABOK K NPOHHUAQEeMOCTH, YYATHBADUEX OTKJIOHEHHMS OF 3z-
KoHa JlapCH, KAURLIADAMETDEYCCKHNE H3MEDeHHA, M3VYeHWe s/uf-
HEA [ISCTOBHX YCAOBH# Ha CBOHCTBA KOJLIEKTODOB ¥ T.[.

7.Jloxydenne MCXOZHNX ODeTPOPH3NYECKMX KOppeJaduui# ILIA
HHTepIOpeTanEE MATEDHAIOR I'eOPU3MYeCKEX HCCJIEeLOBAHKM [0 G-
HOBHOMY MACCHBY pa&3BeXOYHHX CKBaxXHH.

8.[lpexcrapieHBe MOXesM 32leXxd, HagGojee TOUHO iepensn-
me# pacnpeneJeH#e GRILTDAUMOHHO-EMKOCTHHX CBORCTE KOMIEKTO-
pa, Ta30- R HejTeHaCHUeHHOCTHW [0 paspe3y U Iaowand.

CxeMa NeTaJbHOT'O H3YUEHEA KepHa OpelCTaBRJeHa Ha puc.d
OHa BKJDYEET OJIOKH DONYYEHMd M OpeRCTaBIeHHs BHLOpMaUUA O:

I.[opECTOCTE, TDOHEUAEMOCTH, BOXO~ E He(TeHaCHIUeHHOC-
TH - GroKk PEX —¢rAbTPAnBORRO-eMKOCTHAA XapaKTepHCTRKa MOpOL.

2,CBOfiCTBaX ¥ OTHOCHTEJLHOM CONEpXAHER OUTYMOS, HE{Td,
COXEHOCTH OCTATOWHOM BOomH (GMOK XBH ~ XADAKTEepDUCTHKE 501N X
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HedrH).

3.JBroa0orK4ecKoit xeparTepECTHEKE NODOX ~ GAoK "JmrorHn",

4.PacupereqeHEE A3yuaeMHX BeJNYEH O paspesy X HX He-
ONHODORHOCTH - Oiok "KepHOrpamma®.

5.0TRACHERHAX OT 38KOH& JlapcH, 8HHSOTDONHOCTH NOPOX,
pesyAbTaTaX KAIHANADAMETDPEYECKHX HSMEpeHHE, BABAHEA OAGCTC-
BHX ycaopkit Ha ®EX, ¢asomol npomemaemocT® E T.n. (Baok JH-
HeTaubHHE HCCJIENOBAHEA),

6.Pesyaprarax neTpofHSHYECKEX HCCJeNOBaHER - GaoK I
{nerpodAsSEYeCKREe HCCABNOBAHEA) .

Ordop ¥ repMeTHSaUMA KEDHE

B mponmecce BHOYpHBAHES KepHa HAOKDI&ADT S8 CKODOCTED
OpOXONKH, CONEepXaHEeM B COCTABOM r'asa H MAKDONDOABJCHHAME
HE¢PrE B PECTBOpe, PEXEMOM OypeHEd, OCJOXHeHmAME (nameHue
EHCTDYMEETa, YXOX LEDKYAALME ¥ T.O.).

HsBIeveHHRE C MARCEMAJIBHOE OCTOPOXHOCTEY H3 KepHOIDH-—
eMHNR4 KepH DACKAANBANT HA EYCKE LAEHOX o 150 MM, 0%.1manT
OT EODKE DAcTBOpa. KyCER yKiaawBanT B NOAMITEAEHOBHE NaKeTH,
PECRIAXHBADT B CHEHZEANLHOM XeJo0e B NOpANKEe H3BIeYeHHS, HS~
MepADT LAEHY K&XOOro Kycka, COCTABIADT CPOYHOE MAKPOONHCa~
HEe, ofpamad ocofoe BHEMAHEEe HA OpH3HAKE HEOXHOPOLHOCTH,KO-
XEIECTBO H pasMep TpEWKH, OPA3SHAKE I'a30- B HedTreHacHmeHHOC-
TH HEBEpPH ; 'eDMEeTUSHPYDT KepH nyTeM NapapEEEDPOBAHEA B IOJIH-
STHIGHOBHX Daxerax.

PaccaoRBUHECA XYCKA E DAa3pyWeHHYD 9aCTh KEDHA B3BEMH-
BaDT B YKXQAHBADT B MEMOYKE B NOpAAKEe BHHOCA ; ONEHEBADT IIR-
HYy paspymeRHO# JacTHE, SHasd ee Bec, INAaMeTp HeJHX KYCKOB ¢
CPeXHOD OCBEMHYD OJIOTHOCTH NODORH.

Ha raxgoe nondiesne COCTABAADT CHEUMANBHYD Y4YETHYD Kap-
ty ( § 3 rmaps 1), B XOTOPYD BHOCAT De3YABTATH HaCIOIEHEH
83 OpoOXoEKo#l, INJMEHY E NPOLIEHT BHHOCA KepHa IO LeJuM RYyCKaMm
E C y9eTOM paspymeHHO# HacTH, CBeIeHNA O YACHe ¥ IJUHE KVC-
kOB B T.O.



[HonroTOBKS KEpHS K HWCCAELOBAHEN

BecbMa BaxHO# samadelt ABAfeTCA OPHBASKA KepHa K IAYCE-
He. OCHUHO ee BHOOJNHADT NyTEeM CONOCTEBIEHHA DE3YJILTATOB JE-
TONOTHIECKOr0 ONECAHEA MIH AHANESOB KepHa C NAHHHME OpOMHC-
J0BO-TeofU3HUSCKAX RCCAeNoBaRmi. Takagd MeTOINWKa, OCCOEHHO
B Cly4ae TOHKOCJIQECTOI'O paspe3a B HEBHCOKOI'O BWHOCAE KepHa,
He OO3BOAAST C JNOCTATOYHOR CTeNeHbBD HANEXHOCTH NIPHBA3ATH
KepE K paspe3y.

TodHas npmMBA3Ka KepHa K paspesy MoxeT OHTL peatH30Ba-~
HA OYTEM CONUCTABIEHEA DESYALTATOB ONpenejieHEA H&E 00pasnmax
KepHa KaKoro-JEGC PHSHYECKOTO HapaMerpa (HAIpEMEp, ecTecT-
BEeHHOM DaNMOAKTHBHOCTH) C NHMArDAMMOR ONHOTHEOHOI'O OPOMHCHO-
BO-Ieof3H9ECKOr0 MeTOXa (B NAHHOM IOpHMepe - MeTOXa ecTecT-
BEeHHOR PANMOAKTHBHOCTE - I'M). Takad cxema CONOCTABJEHHA
PEKOMEHNyeTcA BJiA UPDHBASKE KepHa B TEDDHUI'@HHOM paspese ; B
KapOloHATHOM pa3pe3e Oojee 3(PEeRTHBHO CONOCTABICHHE De3yJb-
TATOB E3MEpeHEA Ha KEDHOBOM MaTepHale CKOPOCTH pacOopocTpa-
HEeHNMA YOPYTEX BOJH C JAarpaMMof axyCTHYeCcKOIO Merona.

Jra MeTONHMKa, peaJX30BaBHAA OO npennoxedmw BHWI'HR B
CKB. ¥ 352 OpeHOYpPrCKCro MECTODOXIEHHA, MOBBOJEJIA HAISXHO
OpMBASATE PesyJibTaTH AHANMBOB KepHa K paspesy (pEc. § ).Me-
TONMKE ..400pPaTOPHHX H3MepeHm# 3aKJOJYa]ach B ONpeleJeREH CKO~
POCTH p&.IPOCTPaAHEEWA NPONOABEHX ¥ OONEePeYHHX YOPYTEX BOJH
B HECKOJBREX CeYeHHEAX o0pasua, 49T HO3BOJEIO MONONHHTEABEC
OUEeHHThL er0 HeOOHOPOLHOCTH. llocJienHee BechMa BaxHO,Ta&K KeK
C y4eToM MAaxKpDOONECAHHEA DONydYeHHAA EHPODMAOEA MoxeT OHTH HO~
NOAL30BAHA IJAA YTOYHEHEA 00beMa KepHOBOI'0 MaTepHana,Hampap—
JAEeMOr0o Ha aHAJRS .

Caenyer OTMETUTH,UYTO "QKyCTHIeCKHH KapoTa&x N0 KepHy"
MOXeT CHTSL BHIOAHEH (e3 pasrepMeTH3IAIMH KepHa C RCHOAb30Ba—
HEeM TOYeYHHX MIVIOOODAa8HHX BJEKTPOLOB.

Conocreapierye NAHANX O OODECTOCTH C DeSyJIbTaTakH 3ame-
pPa CKOPOCTH DacHpOCTPAHEHHA YNPYI'EX BOJH id03BOISET LOCTPO-
ETh KOPpeJAldl, YTOYHAEMYD [0 mepe HAROIIGHEA EHPOpMAUME, H
B IEpBOM UPHOAEXEHUN OLeHETh HNOPDHCTOCTH H ee pacipencieHue
IO IJKHE KepHH.
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AKYCTHIECKMHT KAPDTANK AKYCTAUECKNK NABOTAM 3 KEWHY
MNeusor CNAK-2ZM 4 AABGOATOPHBIC WLHOBHIX
Bous Hp-05-Hy-1571 Annasaryea MDA

kanpeaatoe 100 mxe A ATUHKH TONEsHBE
10 cm Hicwrss 1 200

n 10 s
0 5 0

" «
Prc.4 ConocTaBienye "KAPOTAEA 1O KEePHY" C UMBTpavMOL

8KyCTHYECKOTO MeTona.0peHGYDPICKOe MeCTOPOXIeHUe ,
CKB.N 352.
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3 CJIOXHOM HEORHODORHOM pa3pese clelyeT CTpPeMHUTHCH K
ECCJENOBaHMN IO BO3MOKHOCTH BCero KepHa Ha 00pasudx ¢ CoXe-
paHeHnBeMm ImameTpa IAMHOM mo 10-I2 caHTumeTpoE.

AHasIW3 HeOofHOPONHOCTH IO LOPKHCTOCTE ¥ IPYTHM Napamer-
paM B [EepBO# CKBAXUHE NO3BOJRT OUEHUT: BO3MORHOCTH YBEJH-
Y4eHWdA mara oToopa OOpa3UOB WIN COKDPATEHUA DA3MEPOB 0GPA3TOR
B O4YepemHHX CKBaXMH&X.

Caenyowrt 3Tan DOTMOTOBKY KepHAa K MCCJASNOBAHFARD - DAs3-
TepMeTH3alLnd W OpOCBeYFEEBAHKE erc B yabrpaguosere. [lpm or-
CYTCTBEK WJIE CJIA00CTH CBeYeRHNs Naercd 3axiOYEeHAe O UeJeco-
00Da3HOCTY WCCJAeNoBaHMA KepHa (e3 BKCTDarWpOBAHEA.

QupeseneHye [OPUCTOCTH, NPOHMIAEMOCTH,HACHILEHHOCTH
(Byiok PEX = :pmibTpDAUMOHHO-eMKOCTHAA X&DAKTEDPHCTHKA)

OTH olpelle/eHNA NPOR3BOLAT HA BCEX NOLPAN OTOOPAHHHX
GOJBIMX KYyCKAX C COXDPAHEHHWM NH&METDOM - B CJAydde HERONHO-
ponHoro kKepHa, OCHOBAHMEM K BHIOJNHEHMK QUDENeSeHM# HE OCoJNk
WLKMX KYCKaX ABIAKTCH:

1.Bu3yanrsHan OLEHKa JATQJIOIAYECKOM HEOLHGDONHOCTH, Ha-
JW4YKe KaBepH, TPeIUuH,

2.01eHKA HEOLHOPOIHOCTM 0O pEe3yJabTaTaM U3MeDeHuy CKo-

DOCTH pACOPOCTDAHEHMA YUDYI'HX +OJH B HECKOJbKMX CeUYEeHVAX.
3../pAMEE SHAIH3H IlyTEeM W3MepeHHF MOPUCTOCTH MO Hec-

KOJBKUM (pATMEHTaM KDYIHOIC KyCK&a M OLEeHKA CpeHHRKBalDE-
THYHOI'O OTKJOHEHFER HOOPHCTOCTH, KaK MEeDH HeOINHOPOLHOCTH.

llpm peweHM® OPOBONMTSL AHAJMU3M Ha OOJBEAX 00pasziax OT
Xe0HA ¢ TOpPUOB OTKAIRBAOT $narmM=HTH ¥¥ 2-7, "'pDH 3TOM TUpHHE-
MAKXT MepH K COXDaHeHMC 1J74HN OCHOBHOIO Kycka ¥ 1 B npene-
1ax I0C-I30 mm.

JCHOBHOE KYCOK % I ACLONR3YWT OJAA M3MEepEHUS TODACTOC-
T4, OPOHMUUAEMOCTH, ROLO- U HEPTEHACHUIEHHOCTH, [LACMEeHT ¥ Z-
LA OUSHKM THIPOGMABHOCTH (JOOHOCTH), [PATNEHTH ¥¥ 3,4,5,A-
LJA X8D&KTEDUCTHEM HelTK ¥ OUTYMOE, LparveHt % 7 - mas oueH-
K} COIEDXaHMA COJER B OCTATOYHOH KOTe M 3IKCTDAT¥DOBEKMA C
1eJbl QUAHKY CCHepXaHHA UCTATOUHOTO GUTyma. [pd OTKAJNHEZHKE
wparMeHTOR CcjefyeT MMeTh b BMIY, 4To HauoOoNee MDeACTIRHTeNb-
HO{ B OTHOWEHMM HELTEeHACHLEHHOCTN ABJIAETCA LUEHTDATbHAA
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4gCTh NONEPeYHOro CeYeHMA KepHa.

[lpy MERHEMaNBHOU LAMHe QcHoBHOro xkycka ( ¥ I) B ICO mm
H HCXONHOR niamHe kycka kepHa B 150 MM ymaercs Bomieys B OC-
HOBHOE@ ompelme/eHde OO MeHbDei Mepe 2/3 or BuHoca (cuuran
0o LEJHM KycKaMm).

{lpy @cciedoBaHME OOpaslLoB OCHYHNX PA3MEpOB [OTPECyeTCHA
oTodpaTk 6~7 o0pa3’uoB Ha MeTP B COOTBETCTBYyWillee KOAAYeCTBO
¢parmedToB (Mk 2-7), HO OONyYeHHNe NAaHAHE OYNYT,O49€BHIHO,
MeHEee NpEelCTABUTENbHHMH,

Nlepum 3rTamoM aHanusa Kycka k 1 AmnAeTcA mucTwUALUA
BOLAY W 9KCTPArmMpoBaHKe ¢ LedbD ONpelefeHEA COLepEaHWA BOLN
B HedTE B IBeé CTaIMM - CIepBa B NECTWWIALMOHHOM alnapare,
saTeM B SKCTpaKkTope. [ByxcTammidRui Opolecc IO BpeMEHH 3KO-
HOMAYHEE - NUCTWLIAMKA TpedyeT MeubHle BpeMeHM, HeXenn Xo-
NOJNHETENbHEAA 3KCTPAKLNA M, KpOME TOr'0, B 3KCTPAKTOD MOXHC
3arpyxaTh ONHOBDEMEHHO HECKOJbKO 0OOpastoB.

Or xycka ¥ I oTpesanT TOpDUH TAK, UTOGH OH HPHEHAA JODMY
OPaBETBHOTO UANEHApPA. HacHapT OMAMHAD B TOpLH BONON HJH
KepoCEHOM B BaKyyme, B3BEWHBADT HX B BO3AYXe 4 I'MIPOCTATH-
9eCKH, 4TO [O3BOJAET ONpeneJETh NOPECTOCTh NOPOBOX YACTH
HCXONHOTO KYCKA B Kaxynypncs MUHEpalolK4ecKyw ILIOTHOCTH
Prmn /17 /.

’ OOmMepADT UBARHAD, OCIZCYUTHBANT el'0 ONHCAHHHE OGbeM H,
3HaA CyXO# BecC, BHUMCIAANT OOLEeMHyw NJOTHOCTH j3n . U3
O0bEeMHOHR ¥ KaxymedcA MHHepaJOI'M4ecKO# IVIOTHOCTH BWIHCJADT
OTKDHTYD LODMCTOCTh C YYeTOM BKJana BHENHHEX KaBepH:

Pn
Mg = 1 - Prrtn

3HaA TOPHCTOCTH MCXOJHOI'O 0o0pasua H YYATHBAA BKIAN Ka-
BEDH, BHYKCJANT CofepKaHMe BONH H HeQTRB (aOCONWTHOE HX KOJE-
49eCTBO M3BeCTHO) B HOJAX OT o0bema OOP.

TpoCBepJIHBANT LEHTpaNbHOe OTBEepCTHE, WINGYDT TODUN M
¥3MEepANT OPOHMUAEeMOCTb UPE PaluaibHOR PWIBTDAUMH.

B KOMILAEKCE H3IMEep~HFEy BHIIOTHAeMHX Ha odpasle ¥ I mo-
JNIE3H( BKJIOYUTL 3aMEDH CKUDCCTE D=2 NNOCTPAHEHHMS yIPYTHX ROJH
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H& CYXOM 3KCTPArMpOBAHHOM 03Jpa3le B IOCHe HACHUMEHWs ero BoO-
10k, 9T0 NO3BOJAET BHPAGOTATH COOTBETCTBYDUHEE KODPEJALMHE R
YTOYHHTE OLIEAKY CBORCTB KepHa N0 HadalbHHM 3amepaM - 10
DHUCTHANALIAM BOLH.

XapaxTepACTHKA TI'RIDOPHIBHOCTY/poGHoCTH/

PparmeHT ¥ 2 - Bec o 50 r, yacToTe OTGOpa mo 20% -
SHANA3UPYNT OYyTeM CHATUA 1) KPUBHX OPONATKA BONUA R KEpOCH-
HOM Ha OBYX OapaleJbHHX KyCOWYKaX, CDABHMBANT OPCIOJIEHTENb-
HOCTb OPONATKH MDK PABHHX 3HAYEHUAX HACHUEHHOCTHR focie NpH-
BEIEHUA NAHHHX K ONUHAKOBOMY OTHOWEHHMX BENNWIHH NOBEPXHOCT-
HOrO HATAKEHMA M BA3KOCTH, 2) KDUBHX KANWUIADHOIO T4BIEHIA
IO K NOCJe 3KCTpardpoBaHUA HAa OUHOM Kycke. QUEHKa CTenesn
PUIPOPOOA3AUMM 00pa3lOB MOXAT OHTE BEIOJAHRHA ¥ NyTem oupe-
IleNeHEA T'ATPOCKONMYHOCTH KO K nocue skcrpakwu / 79 /, a
TaKke CCOCOOOM, H3JIOXEeHHWM B / 9%, 10F /.

Yacte QparmeHTOBR N 2 KepHA,NONHATOIO W3 HejTeHacHWeH-
HOt YacT® 3aJexH, cJelyeT HCHOJAb30BATH 1A ONpemeJeHHA Heg-
TEOTHEYM HA He3KCTPArKpPOBaHHOM oodpasle.

X8paKTEeDHCTHKA OUTYMOB, Hepru, BoTH (Brok XHB)

dparmeHT ¥ &5, Bec  2-3 r, yacrora ordopa 100% - uc-
NoJAB3YyOY IJIA OUPENEJEeHUA CONEDKAHUMA M XADAKTEDPUCTHKH OUTY-
MOB OOWYHHM JIOMAHECUEHTHHM MeTOIOM.

¢parmerr ¥ 4, Bec 20-30 r, wacrtora ordopa 20-5C% -mad
oOpenesieHEA CONepAaHBA OPPAHMYECKONC yTJepona.

bparmesT ¥ 5, Bec 10-20 I - mAA NPUTOTOBIEHWA OOWYHOIO
win¢a (100%) m muupa IAA JmOMMHECUEHTHoro MHxpockona (I10-20%)
Ibagy DOIBONADT OLGHUTEH paclpefeneHde OpraHWYecKOr'o BewecT-
Ba E OMTYMOB B llopoIe.

Ilna geTanbHO# XapakTepHCTUKN OKTYMOB ¥ HEPTH, OCTaB-
me#cqd B TOPOBOM [IPOCTPAHCTBE :

1.lleBMHTETDEDYOT R BKCTPArMpyRT pparmexr % 6 (250-
300 r).

2.CoSHpanwT pacTBOpWUTENb NOCJAE TUCTWLIALMA M SKCTpaK~
uEr ¢parvenra ¥ L.,
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3.lle3EATErpUPYDT ¢parMeHT % 7 (OTpE3AHHHE TODIUN OC-
HOBHOI'O 06pasla) ¥ NOIKCTParMpynT ero.

4.llonyveHHHe PACTBOPH OTIAPMBAKT IO NONYYEHUA BKCTpaK-
TOB M3:

- HE3HHTEeIPUPOBAHHOR IO IKCTPAU'MPOBAHHMA NOPOLH,

- pacTeopa 00CJAe JHUCTHWLIAUANE M IKCTDAKLKH,

- pacTBOpa NocJe HNe3HTEerpalMy 3KCTPar¥poBaHHOR nopo-

IH.

S5.ARaIM3UPYDT OOJNYyYeHRHEe B3RCTPAKTH, HCIUIL3YA H3IBECT-
HHEe MMKpOMETOIN, OOeCleYydpabiiMe NOoJyYeHZe NaRHHX of ynesb-
HOM Pece, BA3KOCTH, $rakUAOHHOM ¥ KOMIOHEHTHOM COCTAaBe.

6.AHATU3KPYRT [0 TO# Ee METOLEKE UOpOCH HeyTH, MCIy-
YeHHOM NpH (OHTAHEDOBAHWE M3 HedTeHACHMEHHOH 9aCTR 3aJexH,
Iifs OpBOARKEHHA YCJOBER OONI'OTOBKA IpOoCH Lenecoolpas3Ho
OpeXBapHTENbRO UPECOTOBMTE PE&CTBOP KHcCJenyeMmof He@TU B Oee-
30J1e, TAK 4TO0H COOTHOWRHEE OGHEMOB DaCTBODATENA M HedTH
OWJIO NPAMEPHO TaRUM, KaKk B NpoGax,OTOOpaHHHX M3 KepHa,

CpapHeHHEe NOJYYEHHHX HAHHHX OO3BOJET OTBETHTh HA BOI-
pOC O COOTHOWMEHER CONEPX&HMA HONBEXHOX HEPTH H OMTYMOB B
K3yyaeMOM pa3pe3e,a Taxke O CXONCTBE WIK Da3NIMYEE OCTATOY-
HoMt ¥ nmoOuBaeMo#f HepTel.I'pyGasa omeHK& 3TOro COOTHOWEHMUA MO~
XeT OHTH @IaHa MO YOEJLHOMY Becy,COLepXaHun acyalbTeHOB K
Ip.NPE3HAKAM, ICXONA U3 ANNATHBHOCTH BEJHYUH 0pU CMEUWEHHH.

MOXHO moX&raTh, 4YTO IJA pElEeHHd BOIpoca O CBOHCTBAX
CHCTEMH OCHTYMOERIH - HEQThH DOJEe3HO BCHNOJAb3CBATH ONHTH 1O
IECTRUIALAE HAe@TH M3 KepHa& OOJbHMX O0pAas3loB OpM TemoepaTy-
pe He GoJee 200°C Bo m3dexanme REeCTPYKUAE H OCTATOYHOM Hap-
JIEHMHE NopAnKa NeCATHX HoJe# MM pPTYTHOro croada, d4ro odecne-
9ET DeperoRKY (Qpakiumd ¢ KORIOM KmneHEA no 500-550°C /708 /.

B dnor XBH BXOAMT Takke onpene]eHHe COJEHOCTE BONH B
nepeécaere Ha MaCl asaimsom BOTHOH BHTAXKE M3 4YacTH ¢par-
MeHTa ¥ 7. HakomieHHe NaHHHX O COJEHOCTHE NO3BOJET ONEHMTH
Ka4ecTBO KOHCEDBAUME ¥ NOJYYATH KHPOpDMANMP O NPUPONE OcTa-
TOYHON BOIH.



JrTonorks (Biok “IzToTEL")

Kommiekc JHTONOTHYECKEX ECCJHeNOBaHEE BK/IDYAET HEeTARE~
HOe MAKDOONRCaHKEe, ODpelefeHEe KaxymeRCa MHHEDRIOr#YecKOd
IWIOTHOCTH B MAHEPAIOrEYeCKO¥ OAOTHOCTH, KOAHIECTBA HEpACT-
BODAMOI'C OCTATKA, CONEepXaHde I'ANCAa, CONepXaHKe NOUOMETR, 8
TaKXe QHANHSH B MIUPAaX B MEKDOONHECAHRE. AHANH3H BHIOJHAMT
Ha parmesTax M% 8,9,I10 ® 11, orOEpaeMux ¥3 TODHEBHX YBC-
Teft OCHOBHOI'O KYCKa,

dparmest % 8 (20-30 r) - R4 ONpELeNSHEA MEEEDAXOrHE-
9eCKOf IJIOTHOCTH NHKHOMETDHEYECKEM METOIOM.

PesyrmpTar m3MepeHEE cpaBHEBaNT C BeXWdYBRO# Kaxymeltcs
MHHEPanora4ecKoft ONMOTHOCTHE, DOJYYEeHHOR HOpE RCCJIELOBAHHE OC-
HOBROI'O UEAEHIpa I. [lpZ Oo0HAapyXeHEE CECTEMATHYECKEX pacXox-
DeH¥! MexXLy 2THME BeJRYNHAME N2eTCA ONEHKA BEXHUHHH 3aKpH-
To# OOPECTOCTH, 4acToTa samepoB - 10-30% B SABHCEMOCTE OT
pPEesSyJIbTATOB YKA38HHOr'O CONOCTABACHEA.

parmedr & 9 (2-5 r) - 1ad OnpeneNeHES KONKYeCTBA He~
pacTBODEMOT'O ocTarka, dYacrora oréopa 10-30%.

bparment % 10 (2-5 r)-nna onpeneneHHs COnepXaHEA XONO-
mETa, 4acrora ordopa xo 100%Z ( B kapOoHaTHOM paspese). Om-
peneJeHud DPEKOMEHIYeTCH HPOBOJHTH C HOMOWLD MAHOKSAbIMMET-
pa - camonumyuero MaROMeTpa, BOCHPUHEMADMNEro NAaBJIEHHEE,DaB-
BHBAaeMOe B 34KRDHTOH CHCTEMe OpE 00padoTKe HABECKE NODONE B
I r consAHOM KHCNOTOM ; ONEHKA OCHOBAHA Ha DA3JRYEE CROpocTeR
PeaKmmi COANHOR KHCJIOTH C KAABIHWTOM H HTOJOMHTOM,

¢parment % II - INA ESrOTOBJEHEA WIAPOB: 1) OOWYHArO
YepHO-Jesoro Ijad NONPOCHOTO MEKDOONHCAHEA ; o0pamaetcd BHN-
MaHEe HA BAXHOCTH OlLieHKH COXEpXaREA TRIPOCYAbPATOB ; 2) Ok-
palleHHOT' O LBEeTHOX CMOJOK - IJIA XGPAKTEDECTHRM CTDOEHMA NINO-
BOI'O IOPOCTPAHCTBA H [OJCYETA MHKDOOGHEKTOB ; 3) JCABEOTO -
mromankd 10 10-I5 cuz, 49ePHO-0eJIOT0 MAE OKDANEHHOrO LBETHO#
cMOXO¥ IJIA NORCYEeTa NapaMeTpOoB TPEMHHOBATOCTE. YacToTa NpE-
POTOBJEHHA IIKPOB: YepHo-Gesoro - 100% ; oxpameHHOTO - B 3a-
BECHMOCTE OT HEOZHODCIHOCTE HOPOX, GoAsmoro - 20-50% ( ot
YKCJE COOTBETCTBYDWEX OGCpa3loB).
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llorysenHas mHQOpPMANEA NOCTATOYHA IJIA NeTAIBHO# Xxapak-
TepPHCTAKE HKCCASLYyeMOR HmOPOIH.

HaronneHme NaHEHX N0 paspe3y OO3BOJHT COCTABATH JO-
KQIbHYD IJIf NAHHOI'O MEeCTODPOXNEHHEA CTPYKTYDHO-T'eHeTHYeCEYyD
cxeMy IEj¢epeHIEAORM IOPON-KOXIEKTOPOB B cXeMy IudPepeHIm-
amEd 0Op C y4eTOM ¥X YHeJbHOO 4Hcja ( HA eQHHALY 0Gbewa
NOpORH), T'eHe3”ca, MOPQOJOrHE, Da3MepoB B T.0. Pe3yaprartH
TAKHX O0OCWEeHUn# OO3BOJAT BHPAOOTATH CHCTEMY KOILMPOBAHHA ¥
Ha 3TO OCHOBE OOpPA30BATH H OX&paKTepH30BaTh BHGOODKM,pac-
apenefeHHHe 0O OCHOBHWM JHTOTEIAM, TO €CTh OLEHUTh BIHAHKE
qurorrena Ha PEX m XBH.

Moness paspesa (Bmok "Kepuorpamma™)

Wupopmanssa, conepxemascAd B Orokax "OEX™, "XBH" m "Jm-
TOTEOD", DO3BOJIAT LOJYYHTH INeTANbHYD KepDHOTDAMMY, ONMCHBAD-
uyD E3MeHeHHe pacCMOTPeHHHX CBOKCTB KOJIEKTOPOB M HX JIMTO-
JOTHD 0O paspesy - GNOK "KepROPpaMMa". HakooneHue 3HaYATE-
JbHOT'O KOXHYECTBA NAHHHX DO paspesy NO3BOJHT OXapaKTepH30-
BaTh HEONROPOXHOCTH OCHOBHHX I8DaMeTDPOB KONJIEKTOpa ¥ 0TOG-
paTh NpenCTaBHTEAbHNE O0paslN IJIA NeTalbHHX HACCJHeNOBARHAHA,

lleppaa 3anava pemaercs OyTeM OTGOpa OOPa3LOR [0 De3y-
JbTATEM OCHOBHHX OUpeNedeHEd d4epe3 TOT WK WHOY DeryJApHHi
WAR HEeperyJaApHHE HHTEpPB&X I'IYORHH. OCpa3oBaHHHEe TAKHM Iy-
TeM NONBHOODKE CPABHMBANT 110 CpPeNHNMM 3HAYEHUAM BEJHYMH [10-
PHECTOCTE B OpPOHHIIQEMOCTH, CDeNHe-KBAIpPATUYHHM OTKIOHEHMAM,
THCTOrpAMMaM, [0 IBYMEDHHM KOppPeAANwAM. JTO [O3BOJIAET yTOY-
HUTh HEOOXOLMMH# mar oTdopa OCpasuOB IJA NOCJIELYRIUMX CKBa~-
XMH. METONMRA OlHEeHKM KDHMTepBs HAXeXHOCTH BHCDAHHOI'O mara
oTdopa NOLJIEXHT YTOYHEHHED.

Bropaa 3anauya pemaeTcA HA OCHOBE COCTABJICHUA IBYMEpHO-
ro rpapura noprcrocTs (OTRpHTAA WIR 3QdeKTHUBHAA) ~ NDPOHK-
naemocts (cM.pume, § 3).

ConocTapiense M - ng CTDOAT IJA TeHepalbHOR BHGOD-
KE ¥ YacTHHX (OO BHIeNEHEHM JUTOTHOAM). M3 KAKIOro KBaZpaTa
OTOHpanT 00pa3ny NPONOPHEOHANLHO YHCJIY o0paslOB NAHHOrO Ja-
TOTHDA B IAHHOM KBaipare. ITH OGpaA3nH M CMenyeT paccMaTpr-
BaATh KAk OpeNcTaBUTENBHHE.
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ConozraBneHde KepHOT'DAMMH C IHATDAMMAME I'eOpM3HIeCKRX
MeTONOB O3BOJAET €le pa3 YTOYHUTH OPHUBA3KY KepHa.

KepHorpamma ucnosp3yerTcs INAA BHOOPA OULEKTOBR ONpodo-
BaHUA, pa30HEHHA paspe3a Ha NoACYeTHHE GJOKH [0 TOMy WIH
AHOMY OPR3HAKY ¥ BHYHCJEHEA BEJHUYMHH YINEALHNX 8apaco® no
KaXIOMYy [OICYeTHOMY GJNOKY.

/3 BO3MOXHHX DDMHURUOB Pa3CHeHHA pA3pe30B Ha NONCYeT™
Hhe OJOKH DPEKOMeRIYeTcA IPOBEPATHL NBa:

I.llo 9eTko nmpoCrexmBaeMHM B pAle Pa3pe30B IPORYKTHB-
HHM ILIacTam, DasnefeHHHM HelOpOBONAWEME IPOILIACTRAMY MOm-
HocThD OT O,5-1 M ¥ BHme.

2.llo EHTepmanaM, B Npensyax KaxRZOl'o H3 KOTOPHX Cpel-
HeKB&IPATHIHOE OTKJIOHEHHE MHHMMATHLHO, HOPH MAKCHMANEHOM
PacXOXIEeHEY CpenHMX 3HAYEHWH NBYX COCENHHMX HHTEDBANOB,

COBOKYNHOCTD KEpHOI'DAMM 10 HEeCKOJbKMM CKBAXHHAM HC~
NOAB3YeTCA IJiA yTOYHEHNA Da30MeHHA pa3pessa Ha NONCYeTHHE
onok#, [locae 3TOr'o NPOBONRTCA IEpEHMHTEPNpEeTalHMA MaCCEBA
pasee HaKONNGHHKHX HAHHHX.

OxoHYaTeNhHaA 00paldOTKa NaHHHX N0 DA3pe3y BKINYaeT
BHeceHHe NONpPaBOK, yYUTHBEDIIAX BJIEAHWe INACTOBHX yCHOBRHA,
CKOPOCTh QMIBTpDAUME R T.I.

cnpapreHHHe 3HAUSHEA [1apAMeTPOB BHOCATCA B CHOK-MO-
IleJb paspesa.

Jeransuue wccnemopanps (Brok M)

Ha OCHOBE BHIOJHEHHOI'O COTJIACHO NpPAMBENEeHHHM YKa38HHAM
aqHalnsa NpencTaBUTEeAbHOCTH OTOHp&nT KYCKH IJA JeTaNbHWX H
neTpodU3MILCKUX KCCAeNOoBaHHM.

W3 oTOOpaHHHX KYCKOB H3TOTOBAALT o0pasux kk 13-I7 -
NaIRHIpH 30x30 MM HWiIM KYOEKE ¢ IJRHOW pedpa 30 MM 1A R3y-
4eHUA BIMAHHEA CKOJBXEHHA Ta3a ¥ CKOPOCTE }EJILTDAIEM Ha Npo-
HAHAEMOCTH ; OLEHKM AHUSOTDOIHOCTH MPORKENAEMOCTH ; B3MEpeH &
KaOWANAPHEX NABAeHU#. aTeM 00pasOH HACHWADT BOXOY ¥ OEeRT-
DEQYTHADPYOT LJA OOpeleseHHA HECHUKAeMOro CONePXAHEA BONH
NpE pa3JMYHNX pEeXEMAX. B npoluecce 3TEX OOHTOB JEIKO HOJy-
UMTH KPMBHE (A30BOW NpOHMIAeMocTH (IIA ra3a) B SAaBMCEMOCTH
CT BOIOHACHWEHKOCTH.
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JlaHHHe, OOXy4YeHHHe B ONNTAX H3MEpEeHAs NPOHEUAEMOCTH
OpH pPA3JKYHHX YCJOBEAX, HCOOAB3YNT LJA BHPACOTKE COOTBETCT-
BYDUEX OOUPABOK, & TaKKe A YTOYHEeHHEA DaHee HAKOIIEHHHX
JaHHHX .

KenmwinspemeTpEqecKkue H3MEDEeHHA HCOONB3YNT IAA Npel-
CTABJIEHUA 3aBACEMOCTH KANRANADHOI'O LABJAEHEA H yUeJbHOI'O
3JMEKTDHYECKOTO0 CONPOTHRJIEGHHA OT BOLOHACHUEHHOCTH, ONEHKN
BEeCHEXAEMOI'0 CONEeDXaH¥A BOIH B KOJPPUIEEHTa YBEJHYEHHA CON-
POTEBJIEHAA, NOPOPHX XADAKTEDECTHK B 38BECHMOCTY BONOH&CH-
UeHHOCTH OT NOJOXEHHA 00pa3ua OTHOCHTEJBHO YPOBHH i10BEDA-
HOCTH KOHTAKTA C BOXIOR ; TakxXe BHYRCJANT (QYHKUMD JierepeTTs
/ 8 /. JopoBHe X8DAKTEDHCTHKH HCHOAB3YRT A CDABHEHKR C
pesyxbTarTamB H3mepeHmll B wiBpax, YTO4YHEHHA cxeMh Iufjepen—
UBALAE NOP, JOAYYEeHAA XaDaKTEepPHHX BeJUYMH,UCHCJAb3YEeMHX [IpH
MHOI'OMEpPHOM KOPDPeAANMOHHOM aHemm3e, KpEphe, NepeCcuYETSHHHE
B KOODIEHATEX BONOHACHIEHHOCTHL - BHCOTA Hall ypoBHem PBHK, mc-
QOJB3YOT C yYETOM IAHHHX I'eOfMSAYECKHX HCCHENOBaHEZX ¥ Dpe-
3YAbTATOB OMPOGOBAHEA IJA OUEHKE MOMHOCTH DEPEeXOXHHX 30H
/ 79 /.

PesysbTaTH ONHTOR NEHTPEQYTHPOBAHEA CONOCTABJIANT C De-
3YJAbTATEME KaNRLIADEMETDEYECKEX H NpPAMEX ompeneseHud.llony-
YeHHBE KODDeXALHH MCHOXBSYDT RJA KOPPEKTHDOBKE Dakee NONY-
YeRHHX I8HHHX.

[locne BHOONHEHHA NepeYECJEHHHX HCCHeNOBEHMA X3ydapT
BABARKE IIACTOBHX YCJOEBA Ha:

OPOHELAEMOCTD,

NOpECTOCTE ( CEKEMAEMOCTh HOPOEOTO NPOCTPAHCTERA),
yIenbHOe B3JEKTpPHYECKOe CONpDOTERJICHME,

CKOPOCTH PaclpOCTPaHEHEA YAbTDA3BYKE.

Pe3yspTaTs ODHTOB MCOOAB3YWT IJIA BHECEHEA COOTBETCTBYD-
MHx ODDABOR B LAHHWE, NOJYYeHHNe OpH OOHUYHBX HCCJASNOBAHHAX.

llonosHATENbRENYE KOMILIEXC BKJIDTEET ONOHTH [0 M3MEpEHMD
$930BOM ODOHELAEMOCTH B CHCTeMAX ra3-0CcTarTcyHas HefTh-BOr
7 AedTH-BONA, MOAEJAPOBAHED OPONECCOB OODA3OBEHHA OCTATOY~
HOP HARCHLPHHOCTH, oNpeleJeHED He{reoTrnaum,
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[erpod#sEueckre Bccaenopaues (Brxox QW)

llerpofEsHYeCKHe RCCNEXOBAHES BHIIOARANT C LEJbD NOXyJe-
HEA KOppeJadimi, HeOOXORMMHX IJAA OCOCHOBSENR METOXNXN HH-~
TepopeTannl reoPE3FYeCREX MATepEajOB.

HccrenmoraEEa NPOBORATCSA HA DpeXCTABETEABHHX odpasmax
BCEX OCHOBHHX JHTOTHIOB C yY6TOM DE3yAbTATOB H3yYGEHA BARA-
HRA DJAACTOBHX YJCJIOBEM.

B pesyiprare neTpOPESEYECKHEX MCCAENOBARNR BHpadaTH-
BADTCA KCDDEXAINH:

- napamMeTp NODHMCTOCTE - NODECTOCTD ;

- napameTp HacHmMeHEs - KosfpEmueRT HefTeHaCHMEBHOOTN ;

- CKOpOCTH DPaCcCOpOCTPaHEeHNs YALYDASBYKS ~ HOPDRCTOCTD &

- yIeibHAA PANNOSKTHBHOCTH - COXEpXaHEe HEPACTBODEMOI'C
ocTaTKa B T.O.



Txapa [I. IEPMETHSAINA KEPHA.MST'OTOBIEHME OEPA3IOB

§ I. Qomme cpegemms

KepH nonxexmr repMeTHSAIEH DpH ReOCXOFEMOCTH Onpemevie-
HEA COEGpEAHER B HeM BOXH H HedTH.

Ilp¥ BCKPHTEE I'aso- B HedreHaCHMeHHOrO [OIacTAa HA H3BECT-
KOBO-CHTYMHOM DACTBOpE BHOYDHBAEME KepHa ¥ er0 lepeMemeHme
00 CTBCAY CEBAXNHH, CONDOBOXEaDdleeCq CHAXCHEOM NABICHES IO
arMocepHOro, He NPHBOLET K 38METHHM H3MeHEHRAM ero BOKO-
HAcCHMEeHHOCTN, [IDABEXLHAR H CBOGBpEMERHAS I'epMeTHR3ANEA TaKo-
ro KepHEa odecmedNB&eT NOAyIeHMEe EAPODMAIIRR O COAZCPXAHHE B
deM OCTATOYHOM BOIH HOPAMHM - SKCTPAKUMOEHO-IRCTALNANROHHEHM
MeTOLOM,

Cka3anHOe He OTHOCHTCA K REpHY, NONHMMAeMOMy H3 Iepe-
XOZHO® SOHH, B Opejelax KorTopofi BOXOHACHUMEHEOCTbL XOANERTOpa
#sMergercd 0T I00% o MEHEMyMA, OTBEYSDHNEr'O COLEPXAHED Ka~
OEXAAPHO-CBASAHHOR (HemoZBXxHO#) BOZH. [OCKONBKRY I'PAHENH
nepexoNHOd SOHH ele He YCTRHOBAGHH, I'epMeTE3AUME OOLISKHY
BeCh KepH, NORHATHE H3 NDOXYKTEBHOX YacTHE paspesa E HEXe
YPOBHA KOHTSKTA C BOXOH.

{IpE BCXDHTMN OXACT& H8 OCHYHOM PACTBOpe I'epMEeTH3ANMH
odecnevYNBaeY NPABRNILHYD OHEHKY CONepXaHEA OCTATOYBO# Hedrm
0es OOTepb, HeR30GXNHX ODE QHA&NRSe HETepMeTH3HPOBAHAKHX OG-
pasnoB. Ilpa ordope 00pasmoOB BS HedT@HACHMEHHOTO YHTEepBals
CoXepXaHHe OCTATOYHO# HedTH,NONYYeRHOE OPAMHM NyTeM,nuer
HanexHyD OOeHKY MAKCHMMAJALHOTO KOosjpmImeRTa H3BNEeYeHHA Hed~
TH OpH 38BOLHEHEH.

[lpm EsyYeBRH IaSOBACHEEHHHX HRHTEDBAZOB HEOOXONHMO Bh-—
ACHETH H® CONEDXET X¥ KOAXEXTOD HeKOTOpOrc KOJMYECTBa OCTa-
To4yHOR Hejrx. OTCYTCTBEe ODE3IHAKOB HedT® B NDOLYKUEE CKBA-
XNHH, R8X6 ODH 3HAYMTeNLHOR ZeNPOCCHE Ha MIact, He IoKasl-
BaeT OTCYTCTBEA ocrarodHoff HeqTR B mOpaX RoJIeKTopa . Bus
TRENX HATEDBANOB UDABREbLEAS ONEGHKA CONIEepE&HRS OCTATOYHOH
HedTE Taxxe CymecTBeHHA, KaX B ONERKA CBASAHHOH BOUL.

TepuerNsamus ZoaxHA 0GECHEYATh COXPAHEHME OCTATOYMH:
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(UHIOB B KepHe H& DEDHON ero XpaHeHNA. H3BecTeH pAx CINCC~
0OB repMeTHsamEE KepHa /3/; 108 ; 118 /2

I) B repMeTHUHO! MeTALANYECKOR GaHKe ;

2) B crTamsHON,ANDMEHACBOM EXE [LIACTMACCOBOH# TPyOEe ¢
KpHERGME, YIUIOTHADIEMACA Pe3RHOBHMH KONBLAMH ;

3) B IIACTEROBOM MemKe ;

4) SaMOpaxNBAHEEM C IOMONED CYXOL'O JBIA

5) DOXpHTHEM KepHA DXACTMACCOBOR OGONOTKOH ;

6) BaBOpAYNBAHEEM B 3ANNTHYD IIACTEKOBYD MUEHKY WKM
MOTALANYECKYD QONBIY ;

”) DOrpyxeHHeM EeDHA IOK yPOBEHb GYpPOBOI'O PACTBOpDS RN
HedTH (TOXBKO B CAy9YAe NDEMOHEHES PacTBOpa Ha OesBOXHOA oc-
HOBE) .

OngEM A3 EamCoNee HaNeXHHX COOCOCOB I'epMeTRSAIMN KepHA,
oTOOpEHHEOrO ¢ NpEMEeHeHHeM DACTBOpPA Ea Ge3BOEHOM OCHOBe,CYN-
Taercd OOMemeH¥e OGpASNOB IOX YpoBeHs pactsopa / 718 /. B
TG Xe BpeMs HMepTCH CBeleHEA 00 HIMeHeHNN (yBeXudeHEm)
yIEeALHOr'0 9XeKTPHYECKOr0 CONPOTHBACHEA KepHA,TlepMeTR3EpOBAH-
HOI'O YKO38HHHM CIHOCOGCOM,B NpPOHECCe XPAHEHES, 4YTO MOXEeT CBE-
IeTeNbCTBOBATh O BHTECHEEHH OCTATOYROX BOXH RIHTpPATOM DACT-
BOp& OOX XedcTBEEM CaMOnpOESBOXBHOR mpomurxy, Ipyris orpa-
EH4YeHNeM cIocoda ABAASTCH HeOOXONEMOCTh IONONHETEXLHON rep-
METHSAIME YMepSHHO DHXXHX OGpasNoB, 4 TaKXe BAHAHNe (RABTDE-
Ta OypOBOTO DACTBOPA HA XADAKTEPHCTHKY CMAYNBAEMOCTE NOBepI-
HOCTH RepHA.

MeTOXH repMeTHSAIEM B pASIMYHEX cocymax (m.n.I,2,3) mc~
NOMBBYDTCA OpE XpaHeRME XepHA He Ooxee 2 cyrox /70f /. Mero-
HEKa DOKpHBAHEA KepHA IIACTMACCOH B 3aMOpaXHBAHEEM CXOXEA,
Jopora ® HeXOCTATOYHO paspadoTaHa.

B cBASH C BHEEESAOXEHHHM DEKOMEHNYEeTCA CIOCOS I'6pMeTE-
3aME, OpE KOTOPOM KepH SaBODaYZBANT BO BAAXHYD SamMETHYD
mreHKy (mOAMSTENEH W T.O.), 3&rTeM IEOTHO OGTATNBADT Mapaef,
CMOUEHBO# B paclLIaBieBEROM NapadpBHe H,P SAKINYEGHRN, napaju-
HEHMDYDT.

Kax BMEEO ®s racdxmms { ,sammcrBoBaEEOR ES padors
/ 31/, TaroR ¢mocoG TepMeTHSAUNE DOSBOAAET HAREXHO COXpa-
HNTH €CTECTBeHHYD BAARHOCTH B Te4eHE® RNNTONLEOTO BPEMGHN.



Tadamus I.
PesyxnTarTd KCCACROBAHUA 3PPEKTHBEOCTE I'eDMETH3AURR DASHHMHA
coocodaMy C WEeXBr COXDANEGHKS HAYAXBHOR BOXOHACHREEHOCTH

Bec cy- Bec ra~ Bpewz Bec no- [lorepu Ilorepm,% CnocodH
flxomaxs, CKBAXRHA, XOP0 CHNEE- Xpa~= CJ8 B BECe 0T HawaXb= nogn Ba~
- odpasua HOTO  HEHES omHTa HOR Bogo-  LaPaguHKpo

PO odpasua oy TEH HacumeRHOC~- BB
TH
2 3 L) 5 6 7 8 9
Opacroseffoxas,43, 47,3I73, 47,8954 60 47,5696 0,3058 53,0 Odpasen-napa-
MBPreXp TEeMHO- fi3:4
dypuit
Mpackosefickan, 43, 47,6931 49,6408 60 49,5765 0,0643 3,3 00passn~-napafm-
Meprexs cepuf HEPOBAHHAS M&p-
xg-napadus
Roxozesnan, I4, 49,5737 54,0640 I 53,9117 0,I523 3,39 Odpasen~napade-
neCYaHNK CpeAHe- HUpoBAHHAS Map~
¥ MEJXKO3EePHUCTHH $.L}
Koxonesnas,28, 51,8351 55,3535 2 55,325 0,110 0,31 (cpa3zen—~cyxoft
NMEeCYaHKK MeXRKO- neJofaHOBRE na-
SEePHACTHA xeT-napafuMaupo-
BAHEAA Mapad
2, 52,1053 00,0163 . O6pazen-cyxci
Boonesren,28, 46,100 57,1216 2 52,193 0,063 0.0 Qopeeomiel,
YaHnc TR keT-0ypoaok

PACTBOD
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MEDPreAb CepHH uesodaHoBHA na-
KeT-NJAO0THO 00~
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POBaHHEs MapJsA

packobeiickada,,3, 32,3924 32,6937 60 32,6938 Her Her To xe

K3BECTHAK dopamMmu—
HudeTORHI
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Ilis repweTRsanuE KepHa, NONHATONO C HCHONb30BAHEEM
Ge3SBONROI'0 DACTEOpa, HEpSARY C OpEBeNeHHHM pPEeKOMEHIyeTcs
COOCO0 repMeTH3amyMy 10N ypoBHeM CYpOBOI'O pacTBopa. Huxe
ODONPOCHO ONHC2HA MeTONMKA MepMeTE3&LMM C HCHOJb30BaHAeM
3AMBETHOR IWEHKH M NOCJelyDuuM LapapuHBpOBAHHEEM ; TepMeTh3a-
O¥A IOR YPOBHEM pacTBOpa He TpedyeT CHNEMMaNBHHX MEeTOLUYec-—
KHX DeROMeHIALMA ¥ 3aK098€TCA B NOMEMEHMH KepHa, K KOTOpO-
My OpeNBapETeNBHO C HOMOWHK IPOBOJNOKHE NDHKpEIIAeTCA Meral-
JRYECKaA ITUKeTKA, B KaKOW-JuG0 cocyn ¢ CYypOBHM DacTBOPOM.

§ 2. Ordop u repmermsanma xepHa

0TGOp ¥ repMeTH3alDd KepHA BHIONHAKT B CJAeLylilleM 10—
pALKe:

I.llocre Dombema BHCTpyMeHTa - 0e3 IpOMENJIeHHA- u3Bje-
K8DT KepH 3 NpUeMHOfi TPyOH, HAKJOHEB NOCJSNHOD ¥ CJerkKa
NOCTYKMBAA 0O HeR, ecam nox HeECTBUEM CBOel TAXECTH KepH He
coonzaer, JlonycTEMO OpuOeraTh K OCTODOXHOMY NpOTSJIKHBAHMO
KepHa OepeBAHAHM MEeCTOM C PEe3MHOBHM HAKOHEUHMKOM. Eciu
¥3BNedb KEDH TakyM IyTeM He ylHaeTcd,OPUOErapT K BHTECHEHED
ero HarHeTaHHeM B TpYyOy PA&CTRBOp&, OpeNBapHTeJbHO BCT3BAB
IepeBAHHYD WIX PE3MHOBYHL NpOOCKy-INyHEep., Peskoe noBHuEeHIE
HaBJieRnd, OCOOeHHO B HAavaje 3aKadKR, HENONYCTHMO.

2.Kycks XepHa OO Mepe K3BJIeYEHHA OUYMNANT OT pacTBOpa
BETOWBL, YIANAS WIOTHYW KOPKY TYuUO# CTOPOHOM HOx&, M packa-
JHBADT TaK, 4YTOOH IJMHE KaXJOr'o IeJOro KycKa Onia He OoJee
I15-20 oM. Kampufi kycox yKknanuBawT B MHIMBUIYANBLHHA YBJIAXHEH-
HHE OONMBTWISHOBHM HAKET, IOMemad HEUEHH# KOHell Ha INHO naxe-
Ta. BAaxROCTH B maKeTe CO3XAETCA OMaYMBAHHEM NOCIEXHEro B
BONE B CTPAXEBAHHMeM JumuHef BAard#. HeiaTe’bHo, 4TOOH mome-
peuEHe pasMepH laKeTa COOTBETCTBOBA&JM IuaMmeTpy kKepHa. IIuEa
nakera v~ 0,4 M.

3.PaccaouBmuecs KyCOUKM NOPONH OOCTHPANT ¥ YHJIANNBEOT
B DopAnKe M3BIeYeHHA B NAKETH TAK, YTOOH OCmad NJIMHE XKycoU-—
KOB B OIHOM HakeTe He mpepmmajia I0-I2 cm.

4.Pa3pymeHHNli Ha MeJxBe KYCKM MaTep¥aly KepHa COGHpamnT
E YKRAIHBAOT B OAKETH ; epMeTH3MPOBATH ero He cienyer.llocre
OXOHYSHEY I'6éPMETK3Aalldd OCHOBHOrO MATEpHala 3T IAKeTH B3Be-
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IABADT,3HAA CPelNHR NJIOTHOCTH AHAJIOTEYHOR NOPOILH BHIMCIADT
OPUONUXEHHYD IJAHY paspyueHHOX 4acTH.

&.JlakeTn moMeusbT B CrelMaNsHRA DepeHOCHHH xeJol ¢
OTCUETHON mWKajoR IJYOMHN, NOMHA, 9TO NepBHE H3IBIeYeHHH]
KycOK (cO CTODOHH CBOOOLHOT'O KOHIAE NPUEMHHMK&) M3BJIeYeH B
KOHIe, a NocnefHu# B Hasale JONGHEHHUA KW CTPOro codaoiaf
flocNen0BaTeNbHOCTh ¥ OPHEHTHPOBKY KyCkoB. [lepBui Kycok
YKJANHBAOT HM30M K TOpIY Xesoda C HANOACED "HHE3".YKJIaKKa
IOJXHa OHTh WIOTHOR. IUIA yCHODEHHA 3TOR onepauum OYUCTKY
N YKXQOKY CJenyeT UPOM3BOLMThL Z-3 MCIONHATEJAMH.

¥3mepAaT OOWYD XMIMRY LleJHX KYyCKOB, ONEHEBAWT MOTEPE B
OpONeHT BHHOCA KepHa C ydeToMm B Oe3 ydyeTa Da3pymeRHOR dac-
TH,

6.llepeHocAT XesJod B MECTO, 3alMeHHOe OT BeTrpa, Ayded
COJHUA, IeRCTBEA MCTOYHMKOB Temna, Bmépaumd # T.n. # ofec-
oeyBapiiee HOPMAIBHYD pPacoTy ¢ KepHoM.

7.]lpOM3BOIAT CPOYHOE MAKPOONHCAHEE - OUPENeJNADT H 34-
nucHBAwT Haspanme (AMTOTHO) OOPOIH, CTeOEHb ONHOPOKHUCTH,
OBeT, HaJAYye, HUCNO ¥ pa3MepH KaBepH, TPedMHOBATOCTH,INH-
HY KycKa. Kycox HymepywT KOZOM B3 S5-TH I'pynn: OOO3HadYeHEE
mrouan¥ - % OypoBoik - ¥ NOXOMEHAS - ¥ KYCRa - LJBHA B CM.
Hymepauumn o0paslioB B KaXJOM HHTepBAAe NONGIEHRA OPOM3BOXAT
cBepxXy BHE3, JalOJHADT 2 ITUKETKH Ha Kaxikd KYCOK KepHa.

8.llaker ¢ O0pa3lUOM 3aBA3HBAWNT ¥ BMECTE C SAaNOJHEeHHOMH
3THKETKOZ yKJIaIHBADT BO BTOpPOU maxeT.

9.¥YnaxkopaHHN{ DaKeT IIOTHO 38BEPTHBAKT MapJei, IpoOH-
TaHAOK XEMIKAM NapagEHOM, ¥ nepeBA3HBANT WIaraToM, OCTABNAA
nemmw, 4TO ofyeryaeT NapayMHAPOBAHNE.

10.llapaAHEPYOT KepH, ONYCKAR HECKOAbKO pa3 B paciuas-
JIeHHHY napafuH M ZaBas eMmy OCTHTh, TeMmeparypa napajuEa -
60-70"C.

IT1.YknragwBawT Ha NakeT BTOPYD 3THKETKY C HOMEpOM KepHa
A CHOBa n2paduumpyonT <-3 pasa,TaKk 49TOOH HOMED UBETAJICA B NO-
JOKeHMn "3aBsizka BBEpXy".

I2.CocTraBnanwT ONNCh KepHOBOro marepdana (cm.§ 3).

I3.I10THO yKNAIHBANT TePMEeTHSHPOBAHHHY KePH B AMMKA B
OOpANKe HOMEpOB,COGNONAaA ODUEHTANMD M OTMeYad CcHOeUWaNbHHMA
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9THKeTKaMll Hauajro ¥ KoHel NOAGAeHHA. HeoOxomumo npenoTepa-

THTh OGEeHHE KepHA O CTEHKE DK NepeBO3Ke B CBASAHHOE C 3THEM
HapymweHHe TIepMeTR3Epyvnelt 0OOJNOYKH. IIA 3TOI'C KEepH HeoOXo-

HE¥O neperaanuBaTh OyMaroy, BEeTOWLD, NOPOJOHOM.

I4.llocsne mocTaBK¥ IepMETHIMPOBAHHOrO KepHa B XPaHRJIN-
me cJaelyeT BHMMATEJHHO OCMOTDETH I'epMETE3UPYHUYD OGOJOYKY,
(470 NepHOIUYECKH PEKOMEHNYeTCA NenaTh ¥ Ip¥ IINTeJsHOM Xpa-
HeHEE). B cuayyae OOHApYXeHRA HApymeHus OGONOYKA KEpH pacna-
KOBHBAETCA ¥ NOBTOPHO I'épPMETHSMDYeTCH.

15.Bce omepaumm ¢ KepHOM HEOOXONEMO BHIOJHATE GHCTPO,
1A KOHTDPOJNA BellyT XPOHOMETpax, OTMeuad Bpema Hayala ¥ KOH-
ua xawgodl onepaune. TmaTessHOE NPOBeNeHME T'epMETH3aUMM Ha-
NexXHO O0eCHEeYET coXpaHeHHe HAYaJbHOI'O COUepAaHMA BONH W HeEp~-
TH B TeYeHEe IIHTEJIBHOI'O CpOKA.

16.KepH orGupanT ¥ repMeTHSHDYDT HON DYKOBOACTEOM OT-
BETCTBEHHOI'0O MCHOAHHTENA, KOTODHE Oe30TJAYYHO HAXORATCA Ha
OypoBO# B MepHOAH RONGNEHUsA, OCMOTpPA M I'ePMEeTH38UMM KepHa.
OH paGnonaeTr 3a oGnAM XOOOM OYpeHEA ¥ padoTol omeparopa ra-
30KapOTaxHO! CTAHUME, 0C000e BHEMaHHE yIedAeT HAGOAEHMO
38 OPOABNEGHEAME B [POMHBOYHOR XENKOCTH ; B REpHOnN OTdOpa X
I'epMeTH3aLMK KEepPHa PYKOBOLUT pACOTOH KOJJAEKTOPOB ¥ JHYHO
BeleT XpOHOMETpaXx BCeX Omepaui.

§ 3. JoxymesTausg

YonoBMA BCKDHNTEA IIAcTa OpE OTOOpe KeDHa ¥ NPOUECCH
H3BJEUEHUA ~ IepMEeTH3AIMYM OTMEYaNTCA B CHELMAIBHO! YYEeTHOR
xapre (pmc. Sa,d ).

YqeTHHe K&pTH HyMepyOTCA, HoMep KapTH 3anUCHBADT KOILOM
B3 Tpex I'pynn: nepsad rpynna - KON MeCTODOXIeHuA, BTopasd -
% CEKBaxXmWHH, TPETHA ~ ¥ NOJCOJEHEA.

Ha amneBo#i cTOpoHe (PEKCHPY®T:

AlpecHHe HoKasaTedB ~ I. mwiomanms ; 2, ¥ Oyposofi ; 3.
IONGNeHRA ; 4. nara oToopa ; 5. BHTepBAN NPOXONKA ; 6. CHOCOJ
npoxonks (porop waW TypOMHa, TN HOAOTA) ; 7. 3aBOL.N N0J0TA ;
8.nBaMeTp noxoTa ; 9.nuameTp KepHa ; I0.mxHA KepHOHpEEMHON
TPYOH,
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Ceenerus o npoxonke - II . BpeMs madana NOJXCAEHEA ;
12.8peMA KOELA XoJAGIEHEA ; 13.NpoROMXATEABHOCTS NONCJIEHES §
14.8uHOC KepHa ; I5.YHCAO KyCKOB ; I16. CKOPOCTH OPOXONKH.

Pexmm OypeHus - I7. mRarpyska Ha XOA0TO ; 18.NpOE3BO-
TEeABHOCTh Hacoca ; 19. maBieHWe Racoca.

XapaxrepncTEka pacteopa - 20. THOD pacTBopa ; 21.BoKO-
oTnada, YIeabHHd BeC, BABKOCTH, CTATAYECKOe HaupsxeHAe
cIBuTa.

22-24. XpoHOMeTpax - HAYAJO NOLNbEMa WHCTPYMEHTA ; KROHen
HombeMa WHCTDYMEHTA ; Bpems NOABEMA.

25, OcnoxHeHus B npouecce COYpPeHEA - YXON LEPKYAAURE,
BOLO- I'@30- HepTenposBieHHA, NaleHEA URCTPYMEHTA, De3K@e
KoNeJaHEA CKOPOCTH NPOXONKE ¥ T.H.

26.3aximyenke oneparopa I'/K CTaHLMH,

27 .Mupopmaima O HedTeNpOABJCHEAX B PacTBOpe.

JdnneByn CTOpOHY DOINMCHBERT OYPENBMEK H ONepaTrop T/K
CTAaHIRH.

[IponeccH E3BIEYEHHA - I'epMETHSAUEE KepHAa QEKCEDYDT Ra
OCOpPOTHOR CTODOHe yYeTHOR K&pTH.

28./3BreveHne, OYMCTEA ¥ YKJIALKA KepHA ; BpeMd Havaja
B KOHUA Ollepal¥¥, CHOCOC U3BJEYeHHA, OCHOXREHEA.

29.MeTeoyCIOBRA: TemoepaTypa BO3INyXa, CHJIa BeTpa,Blax-
HOCTH, OCSIKHM, O0ARYHOCTH.

30.0nrcarue cOCTOAHHA KepHa

31-33. XporoMeTpax - 31, BpeMa OT KOHUIA H3BJIEYERAH Kep-
Ha IO Hayasa repmeTH3amue (mepBoro Kycka) ; 32.- Bpemd Haya-
Jla ¥ KOHNA I'epMeTH3AURK ; 33 — BpeMd OT KOHUA HOoxbema IO
KOHIIa IepMeTRB3alya.

BpeueHeM Havyasa repMeTH3a0MB CYATACTCHA BpemA ONYCKaHEAR
KycKa B MelloYKe B NapagmH.

B nose 32 Takxe 3aNNCHBADT CBOJEHHA O IJHHE KYCKOB,HX
OOJIOXEHMM OTHOCMTEJBHO HU32 NONHATOR ROJNOHKE M HOMEpa Kyr-
KOB,

34.00mas mIHHA HEJHX KYCKOB.

35.0digan nJaMEE DACCTOMBEEXCA KyCOYKOB, HX Bec, 4HMCXD
MEIOTKOB.

36.Bec paspyweHHON HOPOXNH, 9YHCJIO MEMOYKOB, yCJHOBHAS



JAHHE .
37.%% ANEKOB.
OCOpOTHYD CTOPOHY NORNHCHBADT:
I.CocTaBATE P MAKDOONMCAREM.
2.0TBeTCTBEeHEH HCNOJHMTENP IeOJOPEYECKO! OpPraHEsamun,

§ 4. OcmoTp KepHa B AACODATODEE.COCTABNEHHE IUIAHA
ECCJELOBaRES

I.B nadoparopKy KepH JeTaJbHO OCMATPABADT C y4acTHeM
geTporpada. KepH, HOCTARNEHHHE B IépMETH3BDOBAHHOM BIAIE,
OCMATpEBaNT NOGIe 00paGOTKK B 3KCTPAKUNOHHO-IACTALAAUROH—-
HHX anmaparax.

2.llpoBepANT ONMCEH KepHa E BHOCAT B Heeé HeOOXOILEMHe
HCOpABJIEHBA E YTOYHEHEA.

3.1 oOxerdeHBA KOHTDPOJA 338 pACXONOBAHMEM KEpH& M Bh-
DOJHEeHEeM JiaHa H3IOTOBJIEREA OOPAa3LoB NOJNEe3HO cpoTorpadnpo-
BaTh KEpH, YJAOXeHHHX B KOJOHKM B TOM Xe MOpAIKe,4TO H B
AOEKe. B KalbHefdmeM, OO Mepe OTOOpa KepHOB NIA H3rOTOBAE—
HMA 00pasuoB Ha ¢ororpapur NesalT COOTBETCTBYDHEE OTMETKH.

4.CocraBaanT Wiak HccaeRosaHmd (cM.raasy 1). HamesanT
KYCKE KepHa, H3 KOTOPHX HeOOXOXUMO HSTOTOBATE OCpasUH IJA
Bccienopaned,llps aToM PyKOBOLCTBYOTCA pe3y/JbTATAMHE BHEHHe-
T'O OCMOTP& B MakKpOCKON®WYecKOro onmcanud. Kaxnud orodpanHuit
BAA E3CFOTOBJAEBMA KYCOK HOJIX€H OHTh KaK MOXHO 0oJee ONHODO~
IeH 0O BHemHeMy BMAY. UMCAO OOpasLoB HaMeYawT C y4STOM OO~
HODOAHOCTH €I'0 Ha raAa3 M HONHOTH BNHoca (ca.rsnasy 1). VmHu-
MalbHOE YKCJIO o0pa3uoB Ha I MeTp KepHa NOJXKHO OHTh He MeHee
4-5,ecH® nasHad JARTOJOTMYECKAs pPa3HOCTL €de He HM3y4anach.

5.Ecam ofpasen COCTOMT K3 KBYX B Gojliee JIBTOJOTrMYECKHX
pasHocTelf, TO ero HccaeNOBaHEe 3aBUCHT OT TOr'O, HACKOJIHLRO
OXHOPOXEH paspes CKBAXHEHH.B cayyae, ecJE paspe3 CKBAXHHH
OpexcraBXeH MOMHEHMM ONHOPONHHME Y4YaCTKAMH C BHIEDXaHHOH JH-
TOAOr'Heldl, 7O OpM HaXmYMM B KycKe KepHa KOHTAKTA NBYX Da3HOC-
reft, ero cueayer pasnesETh: LAA aHaNE3& HA UBe d&cTH. Ecan
Xe 1opoaa B paspese CKBAaXHHH CYWECTEEHHO HEONHOPOIHAa, TO B
B Openejax odpasla KepHa MOT'yT OHTH IOBe-TpH M COJe€ JATONO-
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rRUYECKHX pasHoCTe#. B 3TOM cayvyae HEOGXONEMO HCCAENORATH
odpasell LeJMKOM Oe3 pasneseHEA 06pasia Ha OTUSNbHHE JHTQ -
JOTEY9eCKHe PA3HOCTH.

6.Eca nasHeA KOMIEKNUs CONepRET MANOM3IYSeREHWE DODONH,
TO BHOEDADT HECKOJBKO HauGoJee XapaKTepHHX X jalle BCEro
BCTPETHBNEXCA B NAaHHOA KOJIEKIME DA3HOCTeH, COCTABIADT
nonpoCHoe MaKpOONHKCaHHe, M3TOTOBAANT K HCCAENYDT OOpA3HE
IJI7 OUEHKM OCHOBHHX CBOHCTB ; OpR HEOGXOLMMOCTH HSTOTOBIANT
¥ OPONMTHBADT WIAQH.Ha oCHOBE NONY4eRHOZ HHQPOpMALEH COCTaB—
JIADT DJIaH HCCJeNOBaHmi,

§ 5. waKpockoumyeckoe ONHCAHEE KepHA B
JadopaTopEr

[IpE KeTalpHOM OCMOTpe KepHA YTOWYHADT ¥ LONOAHADT CpPON-
HO€ MAaKpOOUMCAaHME,COCTABIeHHOe I'e0JOroM KOHTODH OYDEHEA.

HerepMeTH3HpOBaRHNA KepH OpM HEOOXONHMOCTH OYATADT OF
KODKHE TJMHECTOTO DPacTBOD& B OTMHBADT B WACTOR BOme ; repse-
TE3MPOBAHHHUK KepH ONACHBADT OOCHAE IKCTPArEpoBaHEA, OGpasmy
OpOCMATPEBART 00N Jyuo# 8-I0%, odpadarwsant 107 corasol
KBCJIOTO#, OEHSHKHOM,

pH DpeNBapATENLHOM OpPOCMOTpe O4YMUleHHOro KepHa Haumedé-
DT Haudosee XapaKTepHH e DA3HOBHINHOCTH NOPOX, OLEHHBADT HX €
TOYKE 3PEHRA BEPOATHHX KONJIEKTOPCKHX CBORCTB (8EEBPONKT:
IWIOTHWR, O4YeHb M&I0 HOPACTHR -~ HEKQMIEKTOD ; IUIOTHHA,cAado
CLIeMeRTHDOBAHHHE, MaJIO NOPHCTHE - BO3MOXHHE KOJIEKTOD ;
OYeHh cJal0 CLEeMeHTHDOBAHHHA, NOPHCTHE ~ KOJUIEKTOD H T.H.).
OnpenenAnT TEN KOJIEKTOpAa: OOPOBHNM, XaBepHO3HHE, TPEeMEHHHH
A cMemaHHHE,.[Ipm 5TOM BaKHO yCTEHOBHUTH HJIE HAMETHETH Xapak-
Tep BHIEPXAHHOCTH CBOHRCTE KaxZOf DA3HOBHIHOCTH, MCOOJABSYSA
TEKAE NPH3EAKH, KAK MAKDOCKONHMYEeCKH BRIUMOe pacupenejedue
B 00pa3suax NOPUCTOCTH,KABEPHOSHOCTA H T.N.,KADOOHETHOCTH,
UBETA NOPONH, KDPENOCTH lieMEeHTAUEH, BKINYEHHE ¥ T.N.

YYaCTKR C XapaKTEpPHKRMH CTPYKTYDHO-TEKCTVDHHME OCOOGH~
HOCTAME 3apUCOBHWBANTCA HAE POTOrpajupyprca (kocas cHOEC-
TOCTh, BTODHYHAA LEMEHTAalHA, KaBepHH,CYTYPH,DOXEIKA, TPEMA-
HH, KX COOTHOWEHHA B TOMKAX Nepeceyensd).llpy HANKIHE NpH3-
BAKOB HedTeHACHNEeHMA WIR OMTYMEHOSHOCT# OepyT BHTAXKY Oec-
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OBeTHHM COEDTOM, CIOHPTOCEH30J0M HJIE XJopopopMmoM. Takme oG-
pasnH HeOOXOZHMO HPOCMATPHBATH B YABTPE&PEOIETOBOM CBETE.

Ilocxe mpexBapHTEALHOrO HPOCMOTPA OPHECTYDADT K KOPpEK—
TEPOBRHED CDOYHOr'O ONMCAHEA KepHA, YKaSHBAA JHGO MOWHOCTH
DOCHeNOBATENbHO TepelNyDUMICHA PASHOBHAHOCTeHN, JNMOO XxapakTep—
HOe COoOTHOmEeHHEe MOWHOCTeH.

llpy HenmosHOM BHHOCE KepHA CJAeXyer o0pamaTh 0Co00e BHE-
MaHHe HA HauboJee cNad0 CLUEMEHTHDOBAHHNEe M HEeKpeOoKHe yuacr-
KH KepH&, 920TO ARLADRUMECA REUIYIIEMM KOAJEeKTopamu. COKpa-
meHHEe BHXON& KEpHA MCOXET ONTh CBASAHO C MEXAHHYECKHM Das3py-
meHEeM 3THX pDa3HOBENHOCTel npE OypeHEE. B aToM caydae, OpH
HaXHYBR XOTH OH eNEHARYEHX OGAOMKOB HIH QPATMEHTOB cJado
COeMeHTHPOBAHHHX NOpPON, MOXHO ODENOOJOXHTH, 4TO ORY Xapak-
TEpE3YNT OTCYTCTBYDUEE XepH B INOJXHH OHTHL H3YJeHH OCOOEHHO
OEeTAIbHO.

KpuTepueM XOCTATOYHOCTE MAKPOONHCAHHA MOXET ABJIATHCA
3aTpylHeHNe ¢ narbHefimel neranmsammed ONRCABRA ¥ BHIECJICHMA
DASHOBRZHOCTeH! HOpPOX, DA3JHYADUEXCA HeCYWECTBEHREMY LeTald-
mE (OTTEHKH mBeTa X T.X.).

Ha kaxmol pasHOBMIHOCTH HOOPOXH, DACCMATPHBAEMOX B Ka-
qecTBe JHTOTANA, CJAeAyeT H3LOTOBHTH OO OuHOMY windy (xyume
2-3 mreda, xapaKkTepu3yOWAX HpennoJaraeMue Da3JIMYEA (QH3udYec-
KHEX CBOHCTB pasHOBHRHOCTel: caado CUeMEHTHPOBAHHHA Necya~
HEK, Y98CTOK Goiee Kpenkoil meMeHTAaURu). [IpH ONECAHEM LIE-
¢oB naeTcA nerporpapEdeckKad XapakTePHECTHKS JXHTOTHDA ¥ yTOU-
HADTCA BEEXH HEOOXORHMHX SHAAATHYECKHX HCCJHelOBaHmit. Hampm-
Mep, OPE HRANYHE YY9ACTKOB pereHepaudoOHHOI'0 KBAPHEROro Nie-
MeHTa WIH ABHOH KODPO3HE OGHOMOYHHX 3€peR KalbLATOBHM, 4H-
CEOPATOBHM [EMEHTOM T'DAHYJIOMETDHYECKHH! aHain3 OyneT JHmb
YACTHYHO OTpDAXATL HOEepBHYHHE OCOGEHHOCTH TEePPAr'eHHOr'0 KO-
JeKropa.

ey H3roTABIEBADT HEePUEHNAKYJAAPHO CIOBRCTOCTH ( Da-
paAXedbHO OCE KepHa). [IpE E3yYeHHE CTDYKTYpH HOPOBOTG NpOC-
TPAECTBA OLpEeNeJeHHOrO CHOA WAKH ASrOTARIMBANT Napajiesb-
clIoBCTOCTE (NepNeHUMKYIADHO OCH KepHa).

Pexomennyemas cxema ONHCAHMA DA3HOBHAHOCTeH OOPOX
(xuTOTMIOB) COCTABNEHS Ha OCHOBE CXEMH ONECAHMA,IDEBENeHHOK
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¥%: [pEsHak, nocaenoBaTeNb-: [lpEMEepH X8paKTEDACTREE
On: HOCTH ONARCAHEA :
I: 2 : 3

1 HasBanMe nOpONH,BRMNYAA [l€CUAKHK MEXKO3EDHHCTHE TAMHHC-
yKasanue XxaparTepHoH THE.
opumecH.

2 lser nopond BO BIAaXHOM BAaxHNE - TeMmHocepui#, cyxoft -
W CYXOM COCTOAHEM CepHit.

3 Crpykrypa DOpOIH I TeppAreHHHX LODOX: NCAaMMHE-

TOBAA ; QUEBPONHATOBAA B Ip.

M K&@Ha?ﬂﬂx oopon: OeJHTO-
MOppHAs, KpHCTaLIHYeCKas, Op-
TaHOT' eHHO-OGJAOMOYHAaA, 00AOMOY~
Rad, 1A opraHOoreHHHX DasHOC-
Te - OmoMoppHEA, B Cayuae
KPYOHHX OpPraHR4ecKEX OCTATKOB
Ha3B&HAE YTOYHAETCA 00 Opeoona-
nanmeit payye (E3BeCTHSK,KpHHO-
EOHE#, BOXOpPOCJHEBHH, (ySYNHHO-
BHH ¥ Ip.).

i CocTaB ® xapakrep He- TawuscTH#, KambUMTOBHE, HORKH~
MeHTa. XHTOBHH # np.

5 KpenocTk HeMEHTANHE OgveHsr Kpenkad, Kpemkad, cuaadas
{Repenko ymoTpeSaAnT B T.0.

TepMUH "CTeleHb YIIOT-
HeHHOCTH"™, 9TO HeBepHO).

6 Hanuume BEmuMuX OpH yBe- [lopu pasmepom 0,I1-0,5 mm,oxpyr-
ngaeEzE 8-10% (xynma) JHe, DeXKHe, DABHOMEDHO pacupe-
nop wi# mycror (xasepH). HeJeHH, Ges 3aNOXHeHREA,

Wx pasMepH,0vepTaHUA,
o0RJIke, DPABHOMEPHOCTH
pacnpeleyieRdd B 1Opoxe,
X 3alOoJHeHue.
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11

12

Texcrypa NOpOIH.

JIan kapGorarHOit mOpOIH-
TaKxe ONECAHAE CTRJIONHE-
TOB ; CTPYKTYDHO-MODpOIO~
I'B46CKHe OCOOEHHOCTH,
OpHERTHPOBKA, PA3BeTBAGH~-
HOCTh, AMIUIETYAR, DACKDH-
TOCTh , 3AlI0AHEHAE ,IYyCTOTA
(I/m),cooTHomenREe ¢ Tpe-
MUHaME ¥ OYCTOTaMB.

OcoGeHHOCTH MEHepaaora-
9eCKOro cocraBa OOpOIH,
OGJIOMKOB, OCTATKOB Opra-
HH3MOB B T.I.
KapSoHaTHOCTE TEppHEreH-
Hoft HOpONH B coxepxaHpe
RXOXOMATA B KapOOHATHOZ
nopore (0O EHTEHCEBHOC-
TH DOAKIEH C COJAHOH
KECHOTOH) .

Hanavme BKJNYEHAR H KOH-
Kpeneif, Ex pasMepH, OpH-
eHTHPOBKA, 3aleraHue B NO-
pone. [poABjleHUsAs BTOPAY-
Hofi MEBepaJH3aIuH.
Hanmume ¥ ycaopmsa 3ane-
TaHEA OCTATKOB OpraHH3-
MOB.

YcnoBER 3ayeraHuA NaHHO-
TO CJIOA H XapakTep KOH-
TAKTOB CO CMEXHHMH CJAOA-
MA, NepAORKYECRaA NOBTO-

preMQCcTh (ueM OHa BHpa-
EeHA), MOWHOCTE.

KococJyoncras # T.X.

CTRIONETH C KOHHYECKMMHE 8yC-
Uamg, YeTKO BHDaxeHHue, na-
paslNieAbHHE CIOUCTOCTH, DPEIKO
BerBauMecs amunutynol I-2 cwm,
pacKpeTOCTE X0 I-2 MM, 3anmoa-
HeHHe-JepHad IJUHUCTAA NOpo-
Ia c DpE3HAaKaMy OHTyMa, Iyc-
rora 5-8/m. HawioHHHE Tpemu-
HH IepeceKanT CTWIOJIHETH (e3
CMeleHuA.

llecuaHBK NOJMMHEKTOBH# C Tiay-
KOHATOM ¥ T.I.

CuibHO, cJaado KapOoHaTHadA.
A3BeCTHAK OpraHoreHRH# noso-
METASEpOBARENA (crado Beruma-
er ¢ HCI).

Kouxpenmr cyJabsdmrIOB xeseaa
(game Ix3x0,5 cM), OpHeHTREpO-
BaHHHX NO CJOHCTOCTHE. B mycTo-
TaxX IPY3H MEJKHX KDECTAWLIOB
KanbnaTa.

Penxme RpyOHHE IBYCTBODKH.

NlecyaHEk MomgocTE® 1,5 M 38~
Jeraer IOPH3CHTANbHO Ha pas-
MHTOl HEeDOBHOX IOBEDXHOCTH
PJARHH. BBEepX NOCTEmEeHRO CMe-
HAeTCA adeBpOJUTOM.



I: 2 H 3
I3 Hanuume opraHmyeckdmx, OH- [IpECYTCTBYOT 4YacTHe Mexkue
TYMHEHO3HHX BEMECTH. OGyTJIeHHHEe DACTHTEJbHHE OC-
TATKH,
I4 Haamume TpewMH,EX OpHEH- PelkHe napaiiesbHhe TPENHEHY
THPOBKa, pa3Mep,pas3Ber- (2/m), OpEEHTHPOBABHKHe NOX
BJIEHHOCTH, DACKPHTOCTH, 45° x ock RepHa ¢ HEepOBHO#

BHOOJIHEH®e, dYacToTé B3ap-~ NOBEPXHOCTHD, cxad0 W3BRTUC-
MOOTHOWEHHA (TeHepall®y)-  THe, DACKPHTOCTb 0,5 MM,an-

110 Meronyke BHAT'PU eHN SaNOJHeHHA,
/ EF /.

§ 6. MaroroBieHHe 0Opa3LOB

Buny o0pa3suos

Ins mccaenoBaHus CBOACTB, CTPOEHEA X cOcTaBa OOpOX-
KOJLIEKTOPOB HDPUMEHADT 00pasly KepHa CAeNyowEX HopM, pasme-
pOs M BUIOB:

I.Umnuynprdeckue o0pasud nuameTpom [8-30 mM InA ORDe-
LeleHEA NPOHWUAeMOCTH, NODMCTOCTH, OCTATOYROM BOLOHACHMEH-
HOCTE K IDYTEX BEeJHYHH, Bhpe3aHHHe NapaiXelbHO HIH DeplneH-
IUKYJAPHO HAOJACTOBAHMN.

2.Kyougeckue oopasuw ¢ RamHof pedpa I8 4 3C mm axd on-
peneJyeHHa Tex Xe [apameTpos.

3.UwisrnpAyeckne o0pasun IBaverpoM 60-90 MM ( ¢ coxpa-
HeHKeM IEameTpa KepHa) LJA MSyYeHHA OOPON CO CJOKHEM CTpO-
eHEeM OOPOBOrO OPOCTPAHCTBA.

4,7UTacTEHKY OJA HM3IOTOBICHMA NPO3PAYHNX B OKpamMEHHHX
BIHPOB OpON LJA NeTPOrpapMyeckEx HCCJEeNOBaHEA.

5.Kycoukm KepHa ¢ 3arJaxeHHHMB YIJAME IUIA OilpenejieHKA
NOPECTOCTE ¥ OO0beMHOro eeca(secow He meHee 5 r.)

6.1{ycoukr pHXJOro KepHa c OOROBOR NOBEPXHOCTHD,3ANKTO?
3aTBepieBaleR MIACTMACCOR B 00o@Me, I oOpelneSeHAA MNDOHE-
aeMOCTH.

7.HaBeCKA OEe3MHTErpPEPOBAHHOE OOPORY BJAA OMpescTeHMA



MAHEpAIOrn4ecKofl WIOTHOCTH, KAPGOHATHOCTU M TDPAHYJIOMETDA-
4eCKOr0 aHanH3a.

W3 repMeTE3EDOBARHOI'O KEepHA OCHOBEYD 4aCTh 00pasus
ASTOTORIANT HOCTE OOPENeNEeHEA CONePEaHUA BONH M HEPTH B
3RCTPAKIMOEHO-IRCT WINALUMOKRHOM annapare.

H3 HerepMmeTu3mpoBaHHOro KepHa 00pasly H3TOTORIANT IO
3KCTPATEPORAHRSA .

CranAk® LA E3TOTOBIEHEA OJpasioB

IlnA B3TOTOBAERMA OOPA3UOB HCHOALIYNTCA CTAHKA:S

I.BepTERANLHO-CBEpIRBIbRHE

2,AGpa3¥BHO~OTPE3HON

3,.Haxnavnu KpyT C OpUBONOM.

B radaEne < [OpyBelleHH HEKOTOPHE THOH CTAHKOB, BRIYCw
raemue B CCCP B KOTOpDHE MOT'YT CHTP HCHIOJAB30BAHH LJA E3I0-
TOBJNEHHRA 00pasuUoBb.

CTaRKE NOXXHH ONTH CMOHTHMDOBAHH B NOMEHEHHEH, YIOBJIETBO~
DADTEM BceM TPEOOBEHMAM, NPEeAbABIAEMHM K NOMEUEHMAM MEeXaH®m-
YEeCREX MacTepCKEX E OJOpyLOBAHHOM oOme# NpATOYHOR BeTUIA-
Mell, RHIEBROYANLHOX BHTAXHOM BEHTUNAUMeR 1A BHHOCA NBLIH,
odpasypmeics Np# 0o0pacoTKE KaMeHHOr'O MaTepHana, K KaxIoMy
cTagky. TpeGoBaHEA K OOMelleEE0, HpeNHa3HAYEeHHOMY IJAA M3ro-~
TOBJGHHA 00pasnoB, H3JOXeHH B rjase X1V,

AucTpyMeHT IUIA M3LOTOBNEHMA LWAIMHIDHIECKHX
0o0pas3uoB

OGpasuy HNEAXRAPHYECKOd JOPMH H3TOTOBJNANT BHOYPHBAHMEM
M3 KyCKa KepHa B HANDABIEHREYM, DAPALIEALHOM IV MepueHIHRy-
JADHOM MIOCKOCTHM HAINACTOBAHAA, C MOCTENYOWUMM NONPEe3aHREM
TOPIOB &IMA3HO~-A0Pa3UBHHM KDYT'OM WM NOLDABHMBAHHEEM UX HE
HaXZa4YHOM Kpyre.

lluamerp odpasna RepHa HAa3HAYEDT B 3ABUCHAMOCTH OT pas-
MepPOB KepHA ¥ KOHCTPYKUME KepHoImepxaresad B npenenax oT 18
1o 30 MM, InmHa odpaslia ROJKHA ONTEL HE MeHee ero INHaMeTpa.

O6pasny BHOYpUBaDT Ha CBEDIUNLHOM CTaHKE C HOMOWBD MH-
CTPyMEHT& OIHOrQ M3 CNEIYDUMX BMIOB: &) CTAIbHAA TOHKOCTEH-
Hai Tpyda ¢ 3yOuamu ; 6) CTalbHad TOHKOCTEHHAA Tpyda,apMHpo-



TadJauua 2.

lepeyeds HEKOTODHX BWZAOB CTAHKOB, BHNyCKaeMHX B CCCP, KOTODHE
MOTYT OHTDH UCHOJB30BAHH AJSA M3TOTOBJEHHS 00Da3loB U3 KepHa

BE

Henuenosanne  Tun Mapru T'OCT wam TY XapaxTepuc Tuka Hasnavyenue
nn
I 2 3 4 5 6
I CTaHOK HACTOJb= 2UIT2 TY=2-024~ MakcuuaNpHu#t AvameTp U3rorosienus un-
HO CBepJIHJBHHA 2546-70 cBepJIeHus -~ 12 mu, JUHADAYECKAX o0pas-
BEPTUKAJBLEEA MOMHOCTHL 3IAEKTPOLZBM-  UOB,CBEDIEHUE OT-
ratensa-0,6 KBT. Yuc~  BepcTHA B odpasne
JO 000poToB 450-4500
06/ uuH JacapaTd ~
T7T70x370x820 MM.
2 CTaHOX BEDPTH-~ 2HII8 TY=2-024-~ dakcumaanub# Avamerp  U3rorosiexue uA-
1639-69 cpepleHna-I8 um.Mom-  JMHApHUECKUX o0pas-

KaJBHO~-CBEp-
JUIBHHA

HOCTL 3JEKTPOABUIATE-=
ai-1,7 KBT. YKCJO
ogopoToB 180-2800
06/uun. ladapuTh -
HB70x590x2080 M.

108, CBepJIeHue OT-
BEpCTAA B 00pasue.

Lh
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5

6
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6.

UTIHOK aGpa3¥B~
HO-0Tpe3HOR ¢
DyunoR nozaven

To xe

To xe

CTQHOK adpas3nB-
HO-OTpPEe3HOR aB-
TOMAT

8240

8a240

8232

TV ~2=02is
I1646-69

TV -2-02% -
1648-69

Jxanerp Kpyra-200 MM,
Toaumuna Kpyra I-2 MM,
Yucao osoporoB 4600~
7650 06/mwi. NomiocTs
3JEKTPOABRIATEA -

3 kBT, Macapatd =
900x500x640 uu. Bec
0,2 T.

AiaveTp Kpyra-400 uu.
HOTHOC TS IAEKTPOABH~
rarexa-10 ker.Bec-I T.

Juauerp xpyra 400 Mu.
MOMHOCTH dAEKTPOABE-
rarexs-I10 keT.Bec I,2 T.

Imanerp kpyra - 300 wmu.
Yncao odoporos 3050-
5100 06/MuH.MomHOCTD
AEKTPORBUTATEAA ~T7,5
kBT, l'adaputu - I370x
XIT60xI98C Mu. Bec

2,3 T

Haroropreune KyGH-~
YeeKux 00pas3uos,
IOAPEeS3HHe TOPUOB
¥ HSrOTORJIECHHE
NAACTHH AXS mandosB.

Hsrorosxenre Ky=-
OM4ecKUx 00pasuos,
nonpesasne TOPUOB
% M3rOTOBACHAE
NAacTHH AXA MJM-
$on.



1 2 3 4 5 6
7 TaHOK adpa- 8242 TY-2-24~ InameTp Kpyra-400 mM. Y3roToBJleHHe Kyou-
2 BHO~0TDE3~ 164869 MOLHOCTE 9JEeKTPOLBU- YyeCcKux o0pasuos,
401 ABTOMAT rarenrd -~ 17 KBT. Bec nozpesanue TOPUOB,
2,5 T ! HI3TOTOBJICHUE
nJacTud 7 wimdon
g To ie 8252 V' InaueTp xpyra-500 muu. ~"e

MOmHOCTE BJEKTDPOZBH~
reTess - 0 KBT.
DEC = 3,4

3 o

514

MpuMeyanne: ACDPA3UBHO~-OTPE3HHE CTAHKM BUMYCKADTCH T'OMEJBCKUM CTUHKOGTPOWTEIBHAHY \

7

34BONOM WMEHU Huposa.
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BAHHAA NOCENMUTOBHMHM HAKOHEUHMKAMM ; B) &JIMA3HHHA MHCTDYMEHT
/89/.

HeapmupoBayHNe TpYyCH NpUMEHAOT Mp¥ OOPAGOTKE CAad0-
CIIeMEeHTHPOBAHROI'O KAaMEHHOrO MaTepKaia. TpyOH,apMEPOBAHHHE
IOOSNRTOBHEME HAKOHEYHUKAMY, NO3BOMSNT 00padaTHBATE dojee
TBEpANE UOpOLH. Hamdosiee yHMBepDCANbHH AIMa3HNE CBepJa.

TpyOd HeapmupOBaHHHE B C NOCENMTOBHME HaKOHEeYHUKaMH
MOX6T ESTOTOBETH JDGSSA MeXxaHEUecKad MacTepckad.

B xayeCcTBE a/MA3HOTO MHCTPYMEHT& NDUMEHADT CBEpia KOJb-
neBsHe aimMasibie gopMi CKA-C HA MeTaIKYBCKOR OCHOBe, U3r'0TOB—~
afgemye 0O oTpacyesoi HopManu OH-037-106-67. KoHCTpyxuwms
cBepJia NOKasaHa Ha pAc. §

CBepIO COCTOBT H3 aamasHoHocHoro kxousma (I), kopoyca (2) m
yoamunreds (3). Kopnyc BIE YLIKHETENh ODEOAHBADT ONOBOM X
KORyCY Mop3e ¥ 2 miR X DePEBORHEKY.

CBepIa OTAERADTCA 0O KOHUEHTpAlUME aiamazon: 25, S0,100%
B pasdepaMm anmasHnx 3epeH: 160/125, 200/160, 250,200,
315/250, 400/315 (B umcJETese MAKCHMATBHHY pA3sMep B MURDO~
HaX, B 3HameHaTeNe~MEHMMAIbHHIE) .

Mapra u 3epEMCTOCTH aymasuux gopoukos no 1OCT 920670
Bunyckaw? cpepna ChaeiyomEX IRaMeTpoB:

Juanerp B am. 5, 8,10,12, 14, 15, I8, 20, 22, 25, 28, 32,
36, 40, 45, 50, 55, 60, 65, 70, 75, 8C, 85,
90, 95, ICO mm.

JInamerp cCBepia BHOEDAaDT B 3aBECEMOCTH OT 3axad fadopa-
TOPHME B HAXNRYEA KepHOBOrO MaTreprana.

Dpunep odossadenua cBepaa ¢ I=50 u 3epHECTOCTBO OPHPOI~
HHX aaMa30B 3I5-250 MHUKpDOR:

Ceepno ammasHoe KoapmeBoe (opma CKA~ C OH -037-106-67
1=50 A 3I5/250 ( no opefickypaury % 18-07 Pockommrera O€H
upu Cosere Mummucrpos CCCP).

TexHoJNOr®A BHGYDHBAHEA UWIRHIDUYECKHX 00Da3UQB

JinA (pHRCRPOBAHEA OGDa308 EA CTAHRMAE CBEpIHILHOTO CT&H-
E8:MOXHO NPEMENATSH: a) MaUFHEHe TECKH ¢ HADEHOM DyOok L50-
200 MM, 6) TpexxysavuKopujl DATDOH C LmameTpom 3axsaTa 200 m,




350 - 4350

Puc.6 Cpepyo ajiMaspoe KOAbLLEBOE



CMOHTMDOBAHHHA HA CT2JABHOM JHUCTEe TOJUMKHOK 6-8 MM C OTBepC-
THAMHE IUIA KpeVIeHUA K CTAHKY, B) NDHCOOCOGJEHEe, lOKa3gH~
Hoe Ha puc. ¥

LA 3aluTh odpasla CT 9pe3MepHHX you. Hi NpHVeHAoT
DPOKJAGIKY M3 JUCTOBOY DPE3MHH TONUMHOK B-IU MM ¥ NEeDeBAHHHE
IVIAHKN.

CroucTHe OGpa3UH pacloNaranT TAK, YUTQOH yCWIKe, 3aKu-
Mapmee odpasen, AedCTBOBaNO B H3NPanAeHKH, [EPIEHLMKYARD-
HOM K IUIOCKOCTSAM HALJIaCTOREHNA.

M OXVaXkLeHUs MHACTDPYMEHTa ¥ RHHOCA WLJAAMA [IDUMEHADT
BONY, SMYJbCHD, CXaTHB PCIAYX.

OccOeHHO BaxXHO OXJANHUTh AJMA3HHA BACTDYMEHT,

BBON OXJMaxRawWero areHTa NTOoAXeH OHTL OCYUeCTBAEeH 97~
pe3 BpaavmEdcA WOMHAEAL C IOMOWBY CHelUaNbHOTO BepTIANra,
CXOMATRYECKA NOKA3AHHOro Ha puc. 7 llpm oxnakneHuyn MHC-
TPDYMEHT8 BO3NYyXOM HA CTAHMHE CBEpPAMWIBHOI'O CTSHK& NOJKEH
OHTHL CMOHTHDOBAH 3a4CTEKJeHHHE B HepenHex 4YacTH KOXYyX C
CaJbHEKOM IJIA MOKHIeAA., 3a0HAT WA GOKOBafA CTEHK3 KOXyxa
NONXHA MMETH JIaHeld LJA [PHCOeNMHEHUS K BHTAXHON BEHTWIAINK

BHOYpeHRNR URJIBHID B OCTATOK KEPHOBOT'O Marepuana ywla-
IHBaGOT OOpaTHO B ANHEK, BMECTE C OCHILD ¥ MaJIeHbREMK <yCOY-
KaMi, OTKOJOBUMMHACSA ODHM CBepJeHHH ; NOCJefHWe COOHpART Ha
cTaHKe, KonevyHad oDepanua NONPE3aHRA TOPLOB DacCMATpHBaeTCH
B cJenyomem Huxe,

KucTpymeHT LA M3TOTOBJCHHUA O0pas’lob KYOHIECKOH (QopmH,
nonpe3aHusy TODLOB M M3TOTORBNECHHA MNACTHH IAA WIHPOB

A B3roTOBJNEHBR OOPA3LOB KYOMYeCKOH# (QODMH, DOIDE3aHHA
TOPHOB K A3I'OTOBNEHUA MIACTRAH INA WIKGOR NPHMEHANT AIMA3HO-
adpasupHue Kpyra / 59 /.

a) cermeHTHwe Kpyr¥ ~ I'OCT 16115-70 nmamerpom 250 ;
320 ; 400 MM B BHDE, TOMMKHOM OT 2,6 HO 6,5 MM ;

¢) criomHve kpyr# - I'OCT 10110-71 ¢ guamerpom 50, 75,
80, S0, I00, I25, 160, 200, 250, 320, 400 mm, TosnuHON
0,15-2,2 mm,

Kpyrn oraMvanTcA KOHUEHTpauweu anmazos: 25,50,75 {(ro-
JABKO CermeHTHHe), l00%. Pasmepamp anMasHHX 3epeH: CiLTomENe



Puc.7 [lprcnocGOJeRre K CBepIWIbHOMY CTaHKY WA R3TOTOB-
JIEHAA IMABHIDHUECKNX OODA3UOE C NOMOWbLI &N1Ma3HO-
a0pasuBHOTC UHCTpy™meHTa /B.Il.IloTanos, IS75/.
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Rpyrz - 80/63, 100/80, I25/100, 160/125, 200/160, 250/200,
515/250, 4U0/315, 500/400, 630/500 ; cermenTHHe - 400/31I5,
500/400, 630/500. ( B YucapTeNe MAKCHMAIBHHEA pasMep 3epeH,
B 3HaMeHaTeJe-MEHEMANLHHE B MBKDOHax).

[ipy o0paGoTKe KAMEEHOTO MATepHaa DEeKOMEHIYeTCA NpHME-
HATH cluomHue Rpyre @ 200 u @ 320 ¢ 3epHUCTOCTLD He HuXe
400/315 MEKDOH ¥ C BHCOKO} KOHIEHTpaumed aimMa3oB.

fipEMep 00O3HAYEHHd AIMA3HO-OTPE3HOIO Kpyra ¢ IRAMeT-
pom 200 MM TosmEHOR 1,6 MM, MADWHOX AAMAa30HOCHOM YacTn
2,5 wM, KOHOeHTpaume® aimasoB 50%, ¥3 IPUPOINHNX AJIMA30E
sepHucrocTso 400/3I5: AOK-200-1,6 - 2,5 - M - 50-400/315
(mo mpe#tckypanry ¥ 18-07 Tockomurera uen npm Cosere MuHHC-
Tpos CCCP). Bunyckawnrcs Kpyrd EpeBaHCKEM u KadapnmEyo-EBax-
KApCKAM 38BONAMA GJMA3HOIO KHCTDYMEHTA.

TexHOJNOT¥A pe3aHud alMa3HHM KDYIOM

(OCpa3sel YUKCEPYDT C NOMOWBK OPHCHOOCOCHEHEA TUNS MALMH-~
HHX THCKOB, OPHIAHHOTO CTAHKYy MJIM COENUATBHO CKOHCTDYHPO-
BSHHOIO NpPHCOOCOOJIEHHA.

[lpy MSroTOBNEHMM KYOOB, B LeJAX TOYHOE BHIEDXKK Das3Me-
POB LeJecOO0pasHO NPOR3BONMTE pDe3aHHe IBYMA KPYI'ami ONHOB-
PEMeHHO ; LA 3TOP0 MexHy KpyraMu IIoMeulsnT YNopHoe KOJbLo ¢
TOJMIMHOM, DABHON IJIMHe pedpa Kyda.

B oxyaxneHA¥ XMOKOCTHO NpZ pPe38HUM SIMASHHMU Kpyramu
B OOJLIEEHCTBEe CJHYy49aeB HANCOHOCTH Her. [pu HeodxommmocTs uc-
DOJAB3YRT HAHOC IJIA OXxJaxhawued XATKOCTH, OpPHANAHHOA CTAaBKY,
Wi Opyre¥e BapHaHTH. B kKadvecTme oxJaxnaomedl XUIKOCTH MCIOAb-
3yOT BOLY KJIU 3MYJbCRD,

Orpe3adHNe OPY H3TOTOBJIEHHHM XySwdecKoro odpasua Kycod-
K¥ MCHOAB3YHT B KayeCTEE IIACTEH IJIA H3TOTOBJIEHUA WIKPOB.
NosokeHHe MNACTHEHH OO OTHOWEHMD K JIOCKOCTAM HAIIACTOBANHA
NOJXHO GHTh M3BECTHO. YKA3aHUA MO OTCOpY Marepuana IJIA H3-
TOTOBAEHNAA IJNHQOB B3JOXEHH B IJaabe [I.

Ceepienie oTpepcThl
B mururnprYecknx odpasuax CoJbWOro NAEMETDa IAA ONHTOB

10 panMaibHOM QUILTpALWK, BHCBEDIEBAT OCEBOE OTBEepCTHE
nHameTpoM 4-I2 MM C DOMOWBO KOJBLE@BOT'O aiMa3HOTO CRADIA



(yxa3aHHOTO paHee) WIR OOWYHOI'Q cpRepya C NOOSBKHTOROA HE-
naukoi) ,

(Opasely YRKCHpPYOT Ha CTaHWHE CBEDAWILHOI'O CTAHKE,Tak
Kar 3TOC OMMCaHO Buuwe. TaM Xe ONNCaHa TEXHOJOIWUA OXJaXIEeHAS
cBepaa.

TpedoBaHmA K_0o0pa3iiaM, #3TOTOBJEHHNM B BUIE
UMJMHIDOB HJAM KYOOB

COpasun xyOoHMyeCKOM M LWINHIDUYECKOR (OPMH OCHYHO Opel-
HasHAuapTCA I HU3MEepeHHd, CBA3AHHEX C 3auexsJeHHeM U YILIOT-
HeHueM COKOBOY NOBEPXHOCTH. FPasMepi 3TAX OOPA3NOB NONKEH
OuTh BHIEDPXSHN M U3MEDEHY C IHOCTATOYHO BHCOKOM TOYHOCTHD.

[lo 9THM npuarHaM o0pasub IOJXHH BMeTh TJIANKHE HOBEPXHOCTH M
OCTDPHE UDPAMOYTOABHHE KDOMRH.

FasmepH oOpasna ZOJXHH COOTBETCTBOBATEH DPA3MEPAM YWIOT-
HeHHA. HesjaTeNbHO,YTOON pa3Mep 3adexJeHHWA OWI MeHbDe DpasMe-
pa o0pasua wa 0,1-0,3 MM, 1A odecnedeHHA HeCOALWOr'O Haya-
JBHOIO HaTAXeHHA. WOXHO INONYCTHTH JEWL HECOJBLOR 3a30D He
Buue 0,2 MM HA CTODOHY.

PasmepH 00pa3LOB KOHTPOIMPYDT WTAaHTEHUAPKYJAEM C TOYHOC-
0 10 0,1 MM,

Ocofiwe TpeCoBaHmA. [lomHATHY KEepH HepELKO MMeeT BHENHHe
NOBEPXHOCTH B TOH MJIM RMHOU Mepe paspyvilleHHuWe BO3HEeACTBEEM
6ypoBOI'0 pacTsopa. VHOTNE2 Ha OOBEPXHOCTH o0pasyeTcA TBeplmas
KOpK& IJIAHACTOrO pacTeopa. B obpasuax ¢ BHCOKOR mpoRnuae-
MOCTHD BHeWHHE CJOX MOXeT CONepXaTh ¥ 4acTmuy OypOBOrO pacT-
gopa.llp® K3roTOBJIEHMA 00pa3lOB E3 TAKOI'O KepHA RHEMHAHR Ha-
DyUeHHHE CJOM nmoaxeH OHTH YHNalSH. KepH ¢ HeHApYUeHHHM BHEN-
HEEM cJIOeM MOXeT OHTb HMCNONB30BAH IJA KUCCJeNOBAHHA LOJHOCTED.
FOKOBHE CTEHKKM 00pas3uoB CRaCOCUEeMeRTADOBAHHHX MOPONL DPEKOMEH-
IyeTCcA OOKpHBATL JaKoM, kJileeM bb-2, bl~-4 miz cmojod -6 ¢
OONXDTUIEHIONAAMIHOM .

WsrorTobseHEe o0pasHoOB EMeDMUX HenpaBMWALHYD ¢opmy. lna
onpenesieHnA OTKPHTOR NOPHCTOCTH M IUIIOTHOCTM MeTONOM napadu-
HEDOB&HHA, OTKANHBaT HeCGOJbHOR KYCOK KepDHa BeCOM He MeHee
I0-I5 rpamm. OcTphe Kpafd CIJIaxMBabT C OOMOWBK HAXNAYHOL'O
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Kpyra.

HOEZQTOBKE MaTeppaia g PPaHyJAOMeTpHMYecRor'Qo aHasnusg,
oopelneJieHEA MHHBQQJOPHHGCKOﬁ DJOTHOCTY M _KapOoHAT-

HOCTH

B KayecTse MaTepHana LA NpUTOTOBAEGHEA 00pasloB LIS
3THX BHUIOB HCCJENOBAHMY HCOOJB3YOT NEe3MHTETDHPOBAHHHE MaTe-
pHaJj, o6pa3ypWBUCA NIpY H3TOTOBJEHKHE o0pa3ua KyOKHYecKo# Wiz
OWIEHIADHYECKORR QOPMH.

mMarepranl pasMenpiapT B CTYNKE, YCAOBHA H3MeNbYeHHA Ma-
Teprasa B3JMOXeHH B COOTBETCTBYDMEX IJIABAX, COUCHBAKUUX Me-
TONRKY E3MEPeHEM YKA3AHHHX CBORCTB,
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Tnasa Wl. ONPEIEIEHME OCTATOUHOI'O COIEPXAHMA BOIN W
HEQTH B OBPASLAX. 3KCTPATMPOBAHVE

§ I. LeXE ® 38nayM anammsa

OnpenexeHEe OCTATOYHOI'O CONEPEAHEA BONH E HePTH IPOBO—
IAT Ha o0pasuax KepHa, NONHATHX B mpomecce CYypeHEA CKBAREH ;
Op¥ 9TOM OHK HACHNEHH CAOXHOE cMechD ITAacTOBHX (UIDHNOB H
¢uapTpara CypoOBOro pacTBopa. MsMeHeHEe HAYANBHOTO paclpene-

JeHHA MNacTOBHX (UIDHIOB NPOHCXOOHT B OpoHecce OCYPHBAHREA,
OTpPHBA B HOXbEMa KepHa.

llpE GypeHEE Ha pacTBOpe ¢ BonHo# ocHopod (PBO) BomHNH
funpTpaT nochenHero YacTHYHO BHTecHAeT He(Thr RMIM ras H3 OO-
POBOr'O [pPOCTPaHCTBA KepHa, 4TO OPABONHT K yMeHBEEHHD Hefre-
Ta30HACHUEHHOCTH B COOTBETCTBEHHOMY YBeAHYEHHOD BONOHACH-
meHHOCTH. B cay4ae ra3soHacHeHHOrO KOJIEKTOpa NpHMeHeNMHe
PBO nosBojiieT ONEHUTH BEJRYEHY OCTATOYHOA HedreHacHmeHHOC-
TR.[I]py monkremMe KepHa Ha MOBEPXHOCTDH IPOHCXOKHT TaKke BHTEC-
HeHWe NONBHEHHX HAACTOBHX (VIDHNOB B npomecce HX pa3srasEpQ-
BAHWA OpA CHAXEHHE IaBJeHHs. BesmudrAa noopaBkm Ha odbeM
BHTECHERHOTO (umoENa 3a CYeT pasrasSHpPOBAHRA y4eTy OpaKkTHIec-
k4 He oonmaercd. OmHAako, HCXONS H3 OOWHX OpencTaBiernid o
$a30BHX NPOHENAEMOCTAX UPE AByX- B Tpex{a3roM OOTORAaX,MOX-
HO @OXaraTs,dYTO OHA He OpepHmaeT 2-3%.

Takam o0pasoM, NPH MCCRETOBAHEE KepHa, NONHATOrO H3
CKBAXEH, npodypeHHNXx Ha PBO, unopMammsa o HavaabHOE BONO- B
Hepreras’soRackHNeRHOCTE He MOXeT OWTh DOXydYeHa.B To xe Bpems
curraerca / 82 /, 4To 0CTATOYHOE CONEDXAREA HedTE TaKOro
KepHa (IPR ero CBOEBPEMEHHOR H HANCGXHOR IepMeTHIANME) Mole-
JUpyeT MEHAMAABHEYD OCTATOYRYD HedTeHaCHMEeHHOCThL OPE Ocyme-
CTBIEHHH Opoliecca 34BONHEHHA, H YTO 3T8 BeJHEYEHE KOHTPOJNH-
pyeTca OTHomeHMeM BA3KOCTeR HedTH H BONH B NAGCTOBHX YCAO-
BEAX.

[Ipy HccaenOBaHHE KepHA, OONHATOINO H3 CKBAXKKH, NPOSYpeH-
HHX Ha pacTBope ¢ Oe3BorHOk ocroBo# (PHO) mosydapt dpessu-
YARHO LEHHYD MHPOpMALMED O CONEpXaRHE OCTATOYHOM BONCHACH-
TeHHOCTN XepH& OPOAYKTEBHOIO KoJAeKTopa (B caydae echu
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nponecc I'pABHTAIBOHAOIO pa3leNieHBES MIRCTOBHX (VIDMIOB 3aBep-
weH, T.e. cBOGomHO# (noXBEXHO#) BOIH B KONAEKTOpPE HET),

BruAAMe OPOMHBOYHOM XHMIOKOCTHM Ha pesyabTaTH Ja00paTop-
HOPO onpelefIeHEd BONO- B He(TeHACHUEHHOCTH KepHA WILINCTDH-
pyeTcsa TaCJRLOK 3, ODocTpoeBHOX NO NaHHHM padorH / /18 /.

OmpenesieHMe OCTATOYHOT'O COLEPXaREA BOIH ¥ HedrTu npo-
BOZAT OCHYHO HA 00pasunax KepHa, 3arepMeTH3YDOBAHHHX [OCJAE
HoXbeMa EX K3 CKBaXWHH. AHAIM3 NPOBOLAT B 9KCTPAKIMOHHO-
IRCTHWLIAUMOHHEX annaparax, NO3BOJADNEX OOEHHTh o0BeM BOIH
0o IpAanyKpoBaHHoM Jopywke. ColepxanEe HedTE ounpelnesgeTcd
pacdeTHHM CcIOCOGOM 0O H3MeHeHMb Beca o0pasla IO M DocJae
aKCTparupoBanEs (¢ yJeToM Beca BolOu). [lpm atom crenyer
HMEeTh B BHIY CJenyouee.

KoanexTop HegTH B rasa MOXeT COLEpEATh W HEKOTOpoe KO-
JH4YeCTBO ORTYMOP JpeBHe} I'eHepamMd, NPaKTHYECKE HEeNONBMEHHX
H IIOXO 3KCTparupyeMhX. B 2TOM caydae 3anaya OCJIORHAETCH
HEOOXONEMOCTHD CEeJEKTEBHOI'O 3KCTPAUMPOBAHMA JHNE NOXBEXHOH
HedTH - SRCTpArHpOBaHMe GETYMOB ODEBONHT,IO MHEHWD HEKOTO-
pHX aBTopoB / 95 6 /, K MCKYCCTBEHOMY SABHNEHED O0BheMa
HOpPOBOr'C NPOCTPAHCTBA. B CBASN ¢ 3THM UDETACKEHH METONH XO-
JIODAOW BKCTPAKUAE KEDOCKHOM C OOMOWBD UEHTPHPYTH CO clenu-
aIpHHM poTopom / 3 ;6 /. Caenyer omHaKo, UMeTh B BHAY,UTO
B cay4yae SKCTDPaArUpOBAHKA OHTYMOB H3 HOPONH, €€ 3(yeKTHBHHH
oobem (o0meM NOp MHHYC OCTATOYHAA BOIO~ B HEPTEHACHUEHHOCTH
ocTaeTcsa NOCTOAHHHM ( ¢ TOYHOCTBK, 3aBHCAmMEH OT HAaLEeXHOCTH
ONEHKM DJIOTHOCTH HedTH M ORTYMOB). Kpome sTOro, OOXHOE 3KC-
TPar¥popaHue HeoGXONEMO NpH H3yUEeHHM 3QKOHOMEDHOCTEH M3Me-
HEHHMA (QHIBTDANAOHHO-EMKOCTHHX CBOMCTB rOpHHX nopox ( Oes
yd9eTa HACHUEHHOCTR) NO MWIOMANE, pa3pe3y M T.I. HCCAeNOBa-
HHEAX.

§ 2.0upeneneH#e OCTATORHOrQ CONEDXAHAA BOAH H_Hed-
TH_3KCTDAKIMOHHO-NMRCTHINALKOHHEM COOCOOOM

SKCTPaKIMOHHO~NUCTRLIALEOHHEE CIOCOS 3aKJINYaeTCH B TOM
4TO NapH BONH,OTOlHAHHHE M3 06pasua, DOCTYHemT BMECTe ¢ na-
pPAME DACTBOPHTENA ¥ JIEPKMX [NOTOH0B HEYTH B XOAONWILHMK,I[e
KOHINEHCUDYDTCA ; BoLa YNABIKBAETCA B JOBYUKe-MepHUKe. PacT-
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Tadnumna 3

BauAHMEe OPOMHBOYHO!l XEIKOCTH HA PesyJbTATH
onpeleNeHEA BONO- M HEQTEeHACHIeHHOCTH KEpHA

[pAMEM MeTOXOM

Byposolt pactBOop, :PmABTPAT COy-: SPPEeKT NPOHHKHOBEHHA ¢u-
OpUMeHEHHSR® OpE  :POBOT'O pacT-: JLTPATA HA BEJBYRHY
oTdope KepHa tBOpa :
: ;BONOHACHEEH~ : HedTeraaoHa-
: ‘HOCTH . CHUICHHOCTHK
Ha BOXHOE OCHOBE Bona YBeAmRumBaeT  YMeHbEAeT
Ha HedprAHO# OCHO-
Be Hegre He BJHHeTI) Banemaers)
MHBepTHHE 3MyXLC.
pacTBop Hegre He BﬂnﬂeTI'Z) SauemaeTB)

I.B caydae, eci® B KepHe Her nomsExHoft BonH (KepH OTOGpaH
B IAaCcTe BHNE OepexonHo¥ 30HH K mpollecC I'DaBATAOMOHHOTIO
paslelieHWA B 3aleX’ 3aBepmeH).

2./lHBepTHRA PacTBOP COLEPXHT BOLY , HHPUILTPANHA €ro B KepH
BHCOKOW NDOHHEIGEMOCTH MOXeT 3&8BHNATh CONEepXaHHe BONH.

3.B cayyYae TI'830HACHMEHHOTO KoJuekropa QmasTpar (HedTn) MoO-
XeT 3aMemarTs ra3 B NOPOBOM NPOCTDAHCTBE HOPOIH.,
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BODHTEXb ¥ JXerKEe HOI'OHH BO3BPAmMaNTCA B MCIADHTENb.B pesy-
JbTaTe KORTAKTA 00pasus C napaMd W CaMéM DacTBODHTEJNEM
HeTh B OHTYMH 3KCTDArEDYDTCA M aKKYMYJHDYOTCA B DACTBODA-—
Tefe. ConepXaHAE BOOH ONpENeJLIOT HO OTCYETY €e YPOBHA B
JOBymKe, HeQTE - 0O OOTepe B Bece ofpasma C YUYEeToM [IOT-
HOCTH HeQTE B 00beMy BOAH, OmpeleleHHED OOXBeprapT Juib
CBOEBpPEMEeHHO H HalexHO repMeTH3EDOBAHEHE KepA.

3axavef asanmsa KepHa, OTOCDAHHOTO NpH OYPEeHHM C IpPH-
MeHeHHeM DaCTBODA HA HEBONROZ OCHOBE, ABIAETCA ODpEHeJeHEe
CONepXaHMA CBA3AHHOW BOAH ; NpH CYpeHMH C OCHYHHM DACTBOPOM-
CONnepXaHHMA OCTATOYHOHN HedTH.

Bearm pasmepd odpasua He mpepnmanT 40 MM 0O IMaMeTpy
olpeleseHUsi NpOBOAAT B amnapare 3akca (M-4) / 45 /. B
KOMIUIEKTe amnaparyps AKM-2 pocraBismwrcs 9 annapaTos 3akca
¥ 0e9b C 6-ThD KOJXOOHArpeBaTeAMM MOMHOCTED mo 300-350 BT
CO CTyOeH4YaTHM peryidpoBaHmEM TeMIepaTypH. Anmapar 3akca
paccHUTaH HA asal®3 ofHoro odpasua.

Lrg paGoTH ¢ oOpasuaM¥ COJIbEEX DAa3MepoB PEKOMEHIyeTCs
9KCTDaKIMONHO-HHCTRLIALRONREE ammapar J-I (30-2) / 28 /.
Annapar CKOHCTPYUDOB&H IO THOY CTEKJAHEOTO amnapara 3axca
n cocrour B3 Ecmapureas (I) (pmc.8) ¢ TpySyaTum sreKTpoHar-
pesaTenbHEM 2jJeMeHTOM TOH MomuocTep 1000 Br, muraemuM depes
aproTpancfopMaTOp, JKCTDAKUBOHHOR KamepoHd, XOJMONWALHHAKA
(2) B rpanyEpOBaHHOM JOBYEKE-OODeTKE (4) oGbemom 10 u 20cm®
¢ meHo# mexermi O,I cM® ¢ kpaHom, Ha mmspe (3).

Bo3mOXHO DpEMeHeHHME B CTEKNAHHHX WAPOROIODIHX amnapa-
TOB ; KOHCTPYKUUA TAKOro anpapaTa NPUBENEeHa HA pHC.

9.B HacToAmee BpeMd Takue anOapaTH BHOYCKADTCA O RMHIUBH-—
IyarbHHM 38Ka3aM 3aBONOM “XmEMraGopupubop” (r.Kamm),

Ilia ompellesleHHd CONepXaHEs BONH OCpasell OOMellabT B
9KCTDPAKIMOHHO-IUCTHINANKOHANYA annapaT, B HCOApHTENb KOTOPO-
ro 3&IMBapT DACTBOPHTENh C TeMOepaTypoR Kunewds sume 100°C.
llaps BOZH B Jerx#X NOTOKOB HEQTH,OTOrHaHHHE M3 00pas’la,
BMeCTe C [apaMy¥ DaCTBOPHTEJA NOCTYNANT B XOIOIAIBHKK, KOH-
OeHCHEDYDTCA B CTEeKAaDT B JOBYEKY ; BOIA HARAJIKBAETCA B HEE-
Hed 4aCTH JIOBYUKH 38 CReT I'DABHTAIMOHHOIO DA3neseHEA.CKOH-
IeHCAPOBaHHK{ pacTBODHTEJbL,NOC]E TOI'O KAK JOBYmKA 3ANOJHEeHa,



Puc.8 IKCTPAKUMOHHO-THCTWLIATHOHHEA anpapar 3[-2.

QOowRR BHIO.
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Prc.9. CTEIUARHEA LEDOKOTOPIEE SKCTPAKIMORHO-LUC—
THIUIAIKONHNY anmmapat.
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CJAMBAETCA [0 NAPOOTBONHOE TpylGe ¥ BO3BpallaeTCA B HCOApDU-
Telb . IRCTWULAIEA BOAH LPONOAXAETCA O CTACHIESANEE YDOBHA
BOON B JOBYEKeE.

B xauecTme paboueid XHAKOCTH ODEMEHSOT Touayon (Tewmmepa-
rype xunensd 110°C) wim ommn m3 xcmiomop (t~I35°C). Ipmme-
HeHEe Kcuiona ofecHeydBaer Oojee CHCTPHE B OOJNHHK OTTOH BO~
IH. OcoGeHHO LeXecoOCpasHO NpEMEHATH KCHION OpH HCCAenoBa-
HEE HHE3KONPOHUIIAEMHX NOPOX.

B npouecce NMCTHAAAUNE CAEHAT 38 YPOBHEM DACTBODHETENA
B ECHApHTeJle ¥ HapacTaxWHeM YDOBHA BOXH B JOBYIKe. Kamwiu BO-
IH,KOHOeHCHpynuUKecd HA BHYTPeHHe} OOBEDXHOCTH XONONMALHHEKRA
B JOBYWKH,CJelyeT OPKCOENRMHATL K HA3MepaeMOMy OOBeMy BOIH C
ooMombld OTpe3Ka MeIHOHK MM AJINMURACBOR HOpPOBOJOKM HAE CTER-
JAHHOA nano9xku, C mesbd yMeHbHeHHA KOHNEHCAIMHE B CKOIUICHHUA
Kaneab BOIH BHYTDEHHD NOBepXHOCTH XOJNOIRJBHEKA X JIOBYWMKR
DEKOMEHIYBNT / 725 / Ieipo@oCE30BATH ¢ HOMOMbD, HAUpPEMEp,
CRIMKOKQBOI'O Macia,

Ina npenoTBpAMEHHMS yTEYKH NAPOP BOOH Yepe3 XOAOLHAbHEK
PEEEM KU{IeHAS pACTBODATENA CiaelyeT BHOpATH TAKEM, YTOOH Da-
PH KOHIEHCHDOBaJHCh B IpeleNax HEXHeE TDETE XOJAONRALHERA B
CTEKANE K3 HEr'o B JOBYHNKY CO CKOPOCTBY He GoJsee 3-5 Kalleds
B CEKVHIY.

B nureparype, Ranpssep / 72 /, ¥MepTCA yKasaHud Ha TO,
YTO afNapaTH 3aKca NalT 3aHEXEHHYD BEeJMYAHY COINEpXaHAA BOLH.
[orpemsHocTs ompeneJeHRA comepiaHHA BOIH 3&BHCHT OT pAla
$akTOpPOB-IOTEpPs, BCAENCTBUE HENOJHOTH KOHLEHCAUHMH B XOJIONWIh-
HEKe E HeTepMeTMYHOCTH annapara, oCpasOBaHEA Kaneab Ha OO~
BEDXHOCTH JIOBYWKM B XOJOZKIBPHEKA, HOrpeMHOCTE I'PaNyMPOBKR
¥ orcdera.

KorTpous noTeps MOXeT OHTH OCYLeCTRIEH OyTem NUCTHIAA-
IME ESBECTHOTO KOJMYECTBA BONM, NOMEUWeHHOr'0 B Amgapar /B
(DKce EJIM HemocpeNCTBEHHO B pacTBOpRTeNs/. KoxEdgecTno moxay-
YeHHOR UPH 3TOM BOON He IOJEHO OTJAHYATHECA OT OepBOHAYANBHO-
T0 GoJee,9eM Ha NONYCTEMYD BEJHYMHY NOTPEmHOCTE anlapara.
[poBepky cJuenyeT DPOBOJNETL NEPUONHYECKHE IJIA KAXIOr0o MCOONB-
8yeMoro pacTBOpETeJNdA Ha BceX anmaparax.

BenMduHE OOTDEMHOCTE OHpeNeJeHMs Boon B ammapare -2
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38 CyeTr rpalyHpOBKH NpM HKCOOJb30BAHER M3MEPHTEJLHOH Obper-
ku Ha 20 cm® c nemod nemenma 0,1 cM® npmBemenw B TacKmIe
4.0p¥ BHCCIENOBAREH O0PA3NOB C HESKO# BONOHACHUEHROCTHD CJe-
IyeT OpHMeHATH OopeTky Ha 10 cu® ¢ mexoi IeneHEA 0,01 -
0,02 cw® ; norpemsocTs onpelesleRuss BOOH B 3TOM CJydae CHE-
xaercd B 10-5 pas CoOTBeTCTBEHHO.

Hepexn sarpysko#f KepHa UeJXeCOOOPa3HC OPeIBADHTENLHO
OPOREOATATL DACTBODHTEJNE,YTOOH YINAIHTH OCTABIYDCS B HeM EO-
ny.

OOpaseu KepHa WA OOMeNeHHA er'0 B 3KCTPAaKUMHHO-HHCTRI-
JAMEORHNY annmapaT YCTAHABJAHBADT B CTAKAHUMK C NepdopApOBaH-
HuM nHOM (mocjeniee MOXeT OHTH BHIOOJHEHO H3 KepamuuecKoro
furpTpara) EIu CEPOHOM, CONOCTABIEHEE DE3YJAbTATOR K3ydeHBH
ERQHeTHRKH OTTOHa BOIH B3 HMCKYCCTBEHHO HACHUEHHOI'O KepHa, o~
MeMeHHOr'o B pasJiuyHHe CTAKAHYHKH, NOKA3aJ0 ,9TO IUCTULIALMA
B CTaRaHYRKe C CHPOHOM [PORCXONAT MeHee KHTEeHCUBEO, XOTA
o0mad NPOXOJIXETEABHOCTh AHANE3A NPAKTUYECKH He YBeJUYnBaeT-
ca (puc.I0).

[Ipr onpeneseH¥d BOLOHACHUEHHOCTE BO3MOXHH IBa CJyvas.

I.lnoTHOCTh BOAH,cOmepxameiicA B KepHe,paBHa eNHHEIlE
RAR JENL HeSHAYATEJNLHO GOJbiIle eNMHENH. B 3TOM ciyuae OObeM
OTOU'BRAHHOA H 3aMepeHHOX B JAOBYWKE BONH paBeH o0beMy BOXH B
KepHe. BONORACHNEHEOCTH KepH@8 BHYECAAWT IO QOpMYyJe:

. Ve 1
L = 7100

rie: o ~ BONOHACHNEHHOCTh B HPONEHTAX K O0BeMy 0op ;
Vi~ o6bem BOXH, saMepeHHH# B JOBYmKe ;
Vh- o0beM mOp RepHA,OnpeXeNeHHH{ OOCNe NOMHOTO 3KC-
TDATEPOBAHHA KepHa OpH ONpeleNeHUE NOPHCTOCTH.
2.[lx0THOCT> BOZH,CORepxamedcs B KepHe, Coublle eNRHHIH,
B 8TOM CAydYae HCTHHAA BeXRYRHa KO3dpUUMEHTa BOLOHACH-
meHHOCTE X Goapme BHUMCIeHHOR mo dopmyre (1) 3a cuer oGse-
Ma CONE,BHNABHEr0 B OOPOBOM OpOCTPaHCTBe o0pasna Opd KECTHI-
AATHE BONH. McTEROe 3HaueHme <X, MOXeT ONTh BHUECTEHO KK
/33,5468
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Tadnaua 4

OrHocuTesbHAf NOTPEMHOCTH OnpeNeNeHEA BOLOHACHINEHHOC-
Td B angapare SI-1 IaA o0pa3noB GOJBEOrC pasMepa C
U3MepHTeNbHOR ObpeTkod Ha 20 ma (ueHa netenss 0,1 cu®)

BHemund oGnem : OcrarodHam llopEcToCTh, %
o6pasua,cM3  : BONORACHMEH-:
: HOCTB, % :0,I:1 : 5 :10: 20
I I00 I00 25 12 6
400 10 100 I2 2,4 1,2 0,6
20 60 6 1I,2 0,6 0,3
30 40 4 0,8 0,4 0,2
I 100 70 14 7 3,5
10 70 7 1,4 0,7 0,3
800 20 3% 3,5 0,6 0,3 0,I5
30 20 2 0,4 0,2 0,1
I 100 50 10 5 2,5
I0 50 5 I,0 0,5 0,25
1000 20 25 2,5 0,5 0,25 0,12
30 17 1,7 0,3 0,2 0,1
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C
oo (1 o)
Pr [/ fc(4oo~c)J ees 2

rae of - KOSQPHIEEHT BOJOHACHWMEHHOCTH, BHUHCICHHH} Oe3 yde-~
ta conu ( mo Qopmyre /1/);

P, Pp, fe - maoTHOCTE BOXH (RECTBANEPOBAHHONR ) , MBHE DANH3O-
BaHHORX BONH H COJIell, PACTBODEHHHX B MEHEpaJd-
30BaHHO}! BONE COOTBETCTBEHHO,

C ~ KoHUeHTpauma cojez B I00 r MuHepanm3oBaHHO# BOIH,
sec %.

Ecam oCHOBH&A 9aCTH DACTBODEHHHX COJeid NpelCTAaBAeHA
XIOpHCTHM HaTpuew, . OpuHEManT 3a 2,16 r/cM®, a sHage-
Hpe S% HaxomAT N0 E3BECTHO# ROHUeHTpauuy C ¢ OOMOTBND Ta0-
JHBL[, KOTOpHe NpMBOLATCS B JOOOM COpaBouHBKe 0o xummm (Hao-~
pumep / 93 /). BeamumHy C HaxomaT 0O pe3yJbTATaM E3mepe-
HAA colepxaH®A /aCl B BONHOK BHTAXKE K3 Ne3MHTEIDHPOBAH~
HOr'O odpa3sua.

Ecnu B cocraBe pacTBOPeRRNX B Bole coXed kpume AaC(
ODUCYTCTBYDRT B 3HAYHTEJNBHOM KOJNKHYeCTBE ¥ LDyrue COJM,HCTH-
HOe 3HavYeHde oA HaXOLAT OyTeM OOCJeNOBATeJLHOrO ydeTa Kax-
IO# KOMNOHEHTH 0O gpopMysae 2.

HcTHHOe 3HaueHHe KO3QWHUEEHTA BOLOHACHIEHHOCTH MOXEeT
GuTh HalileHo ¥ nyTeM BBeNEHHA mompaBk# ¥ ,KOTODYR HAXOUAT
0O JAHHHM JadopaTOpHHX MccieRobadmt. Torma

< = i’%}%—-mo ... 3

JKCOEepEMEeHTANbHRHE CHOCO0 OCOGEHHO Lenecoo0pasHO npHMe-
HATH B CJydYae [OJNUMHEHEePAJIBHOTO COCTaBa coxeft.

[Toupasky jﬂ K 0o0beMy BOXIH,38MepPeHHOMY B JOBYMKEe -
Ha3Ha4aonT ¢ yYeToM TOr'o,4TO B KepHe OCTaWTCA He TOJAbKO Oe3-
BONHHe coMM (raaBHHM OOpa30M XJIOPHCTHH HATpMM),HO M THEPATH.
THIpaTH,B 38BECHMOCTE OT TeMIepaTypy OTI'OHA,MOI'YT COJepXaTh
Pa3JIKYHOE YBCJIO MOJIeKYJa BoiH. Tak, XJODECTHEA KalipLUud OpH
OTT'OHe C TOJNYOJIOM H KCEJIGIOM OCT&eTCA B BHlIe JBYXBONHOTO
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runpara (CaC€ 5 2H;0), wropucTHit MaPHHK OpE OTTOHE TOXYO-
Zow - B BRNe wecruBomHoro (Mg C{ 5 6H;0), a mpu orroue
KCUJIOJOM - B BALE YeTHPEeXBONHOr'O IHMIPATA.

floopaBKy oOpenesslT ONHTHHM OYTEM NO CHenyomeid MeTomnu-
Ke. HacHUyawT KYCOK HCCelyemo® HOPONH IUIaCTOBOZ BOXOH WIH
€€ MOIeJbD ; IMIOTHOCTH BOIF NOJNXHA OWTh M3BECTHE KIM U3MeDe-
Ha. B3ATHH ofpasey HoJNxeH OHTL 3KCTPArdpoBaH ¥ B3BelleH IO
® [ocJe HACHMEHHEs. HacHileHHe MOXHO OCYTUECTBETH DDONWTKOR
OpH aTMOCLepHOM IABJEHHM ; B [OJHOM HACHMEeHME 00pa3la Heol-
XOLMMOCTH HeT. OTrOHANT BOAY H3 O0pasua B ammapaTte, B3Meps-
DT o0bem BOLH, COODAHHOE B JIOByWKe, M BHYMCJIADT OTHOWEHHE
3TOro o0BeMa K 0GbeMy BONH B o0pasne, M3BECTHOMY H3 pe3yJib-
TATOR B3IBEUMBAHMA C YYeTOM IJIOTHOCTH BOLH. JTO OTHOWNEHHE H
BCHONB3YOT KaK NONpaBKy, NpH¥ 3TOM ODHHEMANT CpelHee 3Hade-
Hue U3 3-5 aHAIR30B.,

I1a BHCOKOMHMHEpDANM3OBEHHHX MANACTOBHX BOX 3Ta NONpABKA
nocruraer 14-16%, Takum odpasom, OPE NpeHeODeXEHEE NOLPAB-
Kot comepraHBe BOIZH B ofpasile OyleT 3aHHXEHO [OPEMEpPHO Ra
12-14%.

B T0 ®e Bpemsd Opm olNpeleJeHEE OCTATOYHOA BONOHACHMEH-
HOCTH HEOOXONEMO HMeTh B BHIY crenyviee. OmeHKa QuiabTpaim-
OHHO-EMKOCTHHX 0apameTpOB I'OpHEX OopoX (B TOM 9ACJAEe M OCTa-
TOYHOA NONOHECHIEHHOCTH)BHIOJNHAETCA,B NepByn ovepels MJIA
noxcyera 3anacoB HeTH M rasa OO OTHEJBHEM MECTODPOXNEHHAM
00BbeMHHEM CHOCOOOM.

Kek u3BeCTHO,B JOpPMyJNy IJA OONCHETA 3A0ACOBR BXOLAT COMHOXH-
TeJeM NIPOM3BeNeHue NOPHCTOCTH He KOB(PHMUMEHT ra3oHedTeHACH-
meHHOCTE M Spy ,T.€. SQPexTHBHAA NOPHCTOCTD M a4 Tlpe onex-
Ke BeJMUBHH Srv [0 pesyJpTaTaM KCCHeNOBaHMA xepﬂé ( Ges
yiera ocrarounos HegTH) Sew : (1-o)

B cayvae onpexenens o ZHCTWUIALMOHHEM COOCOCOM BH-
nalleH¥e coJelf B MOPOBOM (POCTP2HCTBE 00pa3la NpUBeINeT Kak K
SaHMXeHMD 3HadeHHMA ol , TaK ¥ OOPACTOCTH (7L Ha ONHY H Ty
Xe BEJYYUHY, DABHYD 00BeMy cOJM, JHayeHUe xe 9(GfeKTHBHOA mo-
PACTOCTE 7l s¢ ,T.e. [apameTpa,UcHOJb3YeMOro NpH LOACHETE
3a0aCOB, /71 OCT&eTCA NPAKTHIEeCKH NOCTOAHHHM.
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YrasaHHOe NOJCXEeHHe MOXeT GHTh OPOBEpPeHO OYTeM CONmOC—
TaBACHUSA BeJIEYMH 3PPexTABHOE NOPRCTOCTH, MNOJYYEHHHX Oes
ydera coae#t /Mg B UCOpABIEHHHX COrNAcHO pacoTaM / 53 ;
99 / - Msg,y LnAa BHIMCNEHHA BEJHUEHH /T1a¢,u BHAYEHKE olu
Halimem no gopmyre (2), a Mlu Rax:

Cot
me=m (1 j-‘c(fjao-c))

Tie m - HOPECTOCTH Oe3 yuera couei ;
ocTambHHe 0003HAYEHMA-TE Xe,uTO LIA popMyas (2).

PeaynpTATH CONOCTABNEHHA OpPHBENEHH B Tall., § -
KOTOpHX CJenyeT,4YTO BBeleHHe NONDABOK 3a O0bEM COJM B 8Ha-
9eHEA M B o OpaKTHYECKE He BAMADT Ha BEJaMUHHY M ¢

TakuM 00pa3oM, OpPE OONI'OTOBKE NAHRHX IAA OOLcYeTa 3&-
OaCOB OO pe3yJbTATAM IpAMOrO OnpeleJEHHA OCTATOYHOR BOXO-
HacHNEeHREOCTHA HEeT HEOOXONEMOCTH BO BRelJEHMA NOUPaBOK 33
o0beM coJielt, BunanaomuEit B DOPOBOM IPOCTPAHCTBe OCpaslOB B
opouecce onpenenerEas o 9KCTPAKIHOHHO~INCTHIAAIBOHANM CIO-
codom.

Ha To4HOCTH onpeRedeHHsA BONOHACHNEHHOCTH B 3HAYATEAb~
HO# CTeNeHE BARAST KoJaKYecTBO OTroHAeMof BomH. AdcoanTHad
OLHOKa HSMEepeHRA C NOMOTNbD JOBYNKE 2I0&para 3aKkca 3aBECHT
OT OOJIOXeHHA MeHECKa.[pE oObeme BOIH MeHBme 3,5 cu®
TO eCTh B Opexenax y3KO# 9aCTH JOBYWKH,eHa HKeJleHUA COCTaB~
xger 0,02 cu®. BeaencTeEe OGHYHO HenpaBRAbHO# QOpMH MeHEC-
Ka OWECKY OTCuera cJjenyeT OlleRHTh Beauwumno# 0,04 om® /uBa
neneHsa/.[py KOXNEYeCTBE OTOPHAHHOE BONH Goabme 4 oM® ueHa
neneHma 0,2 ond 1 OWHOKY MOXHO NDEEATH paBHOf UeHe NexeHmsd,
70 ecrs 0,2 ca®, Noartomy mpm padore ¢ anmaparoM 3aKca CJae-
nyer Gparb IiA aHanm3a KepH TAaKEX Da3MepoB,dTo0H odbeM BO-
IH B HeM OHX He MeHee 2-3 CM°. Annapar Oll-2 HIE CTERIARHNE
MUpOKOTODJIHE angapaT B 9TOM CAyYae OpeRuodTHTeNbHee., OpHeH-
THPOBATHCA B BHOOpe pa3Mepa KeDHA MOXHO 0O NpeRHIymEM aHa-
JE3aM M 10 OCmHM COOCpakeHHsAM O BOBMOXHOM COQEpXaHME BOIH
B naHHOM oCpa3sie.

C nomompo annaparTa 3aKCca OOpeNeNANT Takke CONepXaHEe
He¢TH B KepHe H KO3(PHIMEBT OCTATOYHOK HedTeHaCHNeHHOCTH.

e 4
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Tadxena S

TipEMep COHOCTABAEHEA SHAUGHNE /Ms¢ C YIOTOM H Oe3
yuera coxeif Xxg o6pasnoB CEB.352 OpeHOyprckoro M-~HER

Wk % 0C-:k ROX:

I pesmaiGreme: M, i & : Mag: Mu: du i Myu: g
tof 1% i %% : %% %
1 15 8 140 1,0 13,8 14,02 1,14 13,86 0
2 ¢ I 13,6 0,I 13,59 18,60 0,11 13,58 -0,0L
3 2 1 10,7 0,3 10,66 10,70 0,34 10,66 O
4 26 1 12,7 8,9 I2,2 I2,78 4,4512,21 0,01
5 4 6 14,2 2,9 13,7 14,27 3,32 13,80 0,01
6 5 6 8,3 7,0 7,72 8,3 7,9 7,72 O
7 3 7 8,6 10,3 7,71 8,74 II,65 7,78 0,0I
8 26 8 13,7 4,2 I3,I213,79 4,79 13,12 O
9 27 8 12,1 3,3 II,70 I2,16 3,77 11,70 O
10 82 8 18,2 1,3 17,9 18,24 1,49 17,96 0O
II 3 8 11,0 7,9 10,I31I,14 8,97 10,14 0,0I
12 3 8 12,6 4,4 12,04 I2,69 5,02 12,05 O0,0I
13 5 8 15,0 2,3 14,66 1506 2,64 14,66 O
14 14 8 10,0 3,2 9,6810,05 3,669,68 0O
15 I8 8 1Is,4 0,6 I5,3I 15,41 0,69 15,30 0,01
16 25 8 9,4 51 8,9 9,48 582 8% 002
17 2 8 9,8 7,3 9,08 9,91 8,30 9,09 0,0I
18 32 9 24,2 0,8 24,0 24.23 0,92 24,0I 0,0I
19 I9 8 10,6 4,8 10,09 10,68 5,48 10,09 O
20 25 8 9,4 5I 8,9 9,48 58 892 0,02

Cpemuze exwumes 4 /7 sp = 0,004



- 70 -

1 3TOTO HEOCXONMMO OTPKCTPEr¥pOBaTh KepH M,JNOBENA ero 10
NOCTOAHHOrC BecA,ONpenesHTh NOJNHYH OOTepo BecA C yYeTOM Be-
ca OTOrHaHHOR BONH. MeTonMKa SKCTPATMPOBAHEA ONMCAHA B Cle-
nyoueMm maparpage.

OcrarodHan HedTeHACHWEHHOCTh KepHA B IPONEHTAX OT O0be-
Ma mop Ge3 ydera 00BeMHOrO RosfduuuenTa HedTE COCTABIAET:

gy = h-f -Vsps ... 5
PuVa
rne 52 - OCTATO4HAA HePTeHACHMERHOCTh B (IDOUBHTAX K 00Be-
My OOPOBOrO [POCTPAHCTER ;
B - Buvamemuft Bec kepHa, I ;
P, ~ Bec KepHa mocle SKCTDPArHPOBAHAA, I ;
V; ~ OUbeM BOIN,NONYYEHHOH HpE OTPOHKE H3 xepua.cuaz

Vs = OOBem LODOBOTO ODOCTDRHCTBA KepHa, CM> ;

$e ~ mwroTHOCTH BONH, I/cM°;

94 - mIOTHOCTH HedTH,colepxamedicA B kepHe, I'/CM°.
I10THOCT, HEPTR B KepHe IPMBEMADT DaBHOM DADTHOCTM pa3rasu-
pOBAHHON HedTn naHHOR CKBAXEHN HIH COCefHeid CKpaxuHH To# xe
IOMANE.,

UrrocHTenpHAA OWMOKA OPE OUpefeseHME HedTeHACHREHHOC-
THE OnpexejAercA, IIaBHEM 00pa3oM, a6CONDTHOX OMEOKOA uUpH
onpeleJieHKE KONEYecTBA BONH E KOJAYECTBOM HeTH B oOpasie
(DpouaBenerHne o0bema NOP FA BEJMYEHY HedTeHACHUeHHOCTH ), &
TaKxe oWPOKOR B OUEHKe IIOTHOCTH OCTATOYHOM HedTH £y .
AGCoapTHHE 3HaYeHHA OOTPemHOCTH IpH 3aMepe BONH B JOBYUKeE
npudopa JHll-4 ykasaHu paHee.

Ha puc.lI opencraeieHH KpHBHE,X8pPaKTepU3yoOOUe BENUYUHY
OTHOCHTEJBHON OWHGKU HedTeHACHMEHHOCTH 32 CYeT OMUCKM OpH
samepe OTOrHaHHO# BOXH, NDA CONEPXAHME B OOpasue pPA3JAYHHX
RoamvecT® Hedru (meHpWe 2 I'). KpEBHe NaHH LA pa3NR4UHOR Be-
JEYEEH g0CO/OTHO¥ OWECKE ODH 3aMepe OTOIHAHHOR BOIH: I-KpA-
Bag nud ouuoks 0,2 cM® [-rpusad mia ouwmcxw 0,1 cw®; Ul u IY-
KDHEBNe, COOTBETCTBeHHO, &IA ommGok 0,04 u 0,02 cM3. AdcomoT-
HA8A OWHOKS OpH B3IBEWHBAHMY 00pasua opmHara 0,001 r. Hs pm-
CYHKa fICHO,NTO OTHOCUTeJbHAA OWMOKa oupeXeNeHus OCTATOYHOM!
HejTeHACHNEHAOCTH BO3PACTAeT C yMEHbHEHHEeM KOIEYeCTBa HedTH
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B HCcXenyeMoM 00pasne,TO €CTh YeM MeHbe odheM mop odpasng
¥ ero HedreHACHREHHOCTDH,TeM COXbie OTHOCKTENLHES OWHEGKA.
Tax,pa aCcompTHOR ommGKe 3amepa BomM B 0,1 cM® orHOCHTENH-
Had omEOKa NpH KoXM4ecrse Hegrm 2,0; I,0;0,4 ¥ 0,2 r co~
OTBETCTBEeBHO cocTamEr 5, 12,27 ¥ 60%,

llpa onpeneXeRMR He(TEHACHNEHHOCTH SXCTDAKIHOHHO-THCTHY-
JADHMOHEHM METONOM HeOOXOXHMMHM YCXOBEEM NOAYYEHHEA HAHLXHHX
SHAUGHHEE ABIAETCH,KPOME CBOEBDE@MEHHO ¥ HaNexHO{ repMeTH3&~
ISR, OTCYTCTBEE HOTEDE OPH OTT'OHEE BOAH B SKCTDArEDOBAHEA.

llpr BHNOXNHeRKX ODHTA HA KepHe,NORHATOM NpH OYPEHEE Ha
OGWYHOM DAacTBOpE,C HENED OIpeXeNeHEA OCTATOYHOM HejreHACH-
MEeHHOCTH cAeXyeT EMeTh P BELY, YTO €CAH OpH OmpeneXeHEAX
DepPBOHAYANbHOR BOXOHACHUEBHOCTHE DEMADMEM ABALETCH TOGHOS
onpeXeXieHHe XOXEYeCTBA OTOIHAHHOX BOIH,TO B NARHOM Clyuae
HeOGXOXEMO TAKXe OO0eCUeYATh TOYHYN ONEHKY OOTeph Beca OG-
pasna IDE OTTORe BONE B SKCTPArNpOBAHHH.

Jxa noxyqeRmS ocrarouroll HejTeHACHMENHOCTE B LAACTOBHX
yCAOBRAX NOXydeHHOe IO gopMyxe (5) 3HaYeHNe cienyer yBeXE-
YHTH éa COOTBETCTENE ¢ OCBOMHHM XOos{fENEeRmTOM IuacTOoBOR Hed-
™ (6):

(Su)m = €S ... 6

§ 3. 3rcrparzpopamme

lox sxcrparupoBaHEE™ OOHEMADT OPONECC OYBMEHEA NOPOBO-
IO npocTpaHcTBa ofpasma or Hedrrm, GHTYMOB,BORH H coaeff,

OGpasmi SKCTpArZDYyDT OT HedTH ¥ GETYMOB B aONAapaTax
Coxcxera ¢ NOMONBD ODraHRYSCKEX DaCTBOpHTENel.

B kavecTBe pacTBOpETeXA NPEMEHANT: meTpoielrui 3fEp,
GeB3ud, 06H30X, TOXYOA, XIOPOPOpM, UeTHpeXIAOpHCTHE yraepon,
COEPTOGEHSOXBHYD CMeCH, CHOXHHE CMeCH, HampEMep JeTHPeXKOM-
ONOHeHTHYD CMech CIEpTa, XAOPOPOpMa, JeTHPeXLIOPECTOTO yrie-
pora B Oexsoxa B coorHoweHRE I:I:1:4. Hekorophe cBemeHMA O
YHCTHX DacTBODETENAX OpRBeieRH B Tadxuue 6.

JeficTpEe kaxxoro pacTBOpRTERs B ESBECTHOH Mepe Celer-
TuBEo. Tar, Oemsoa Xopomwo skcTparEpyer JXerkEe HeQTE, MacAs
H IIOXO SKCTDArEpyeT CHOXHHE CMOXH M Oaryms. Locze moamoro



DA SUKP=-XAMHYSCKAS XSPAKTEPHCTKXA DACTBODHTEJeR

Tagauna 6.

BemecTro XmMuuecxas MNoXeKy- Teunme~ Tex- IIpeAess BS— [[40T- (THOGCHT. Jenzenne
dopMyxa .mpm} partypa 1nepa- DPHBOONACHOE HOCTE NJIOT+ napa npu
BEC KEnes sypa KOHNEHTpanun h HOCTH 20%
BRL, °C Iapos B B03- 2? napos mo go p.r’
CM™  BOSAYXY croxda
ulm. BEDXH .
Ben30x Cdlg 78,0 80,I -II I, 8,0 0,819 2,77 75,0
Toxyox CeHsCH 5 92,I TI0,62 5 1,27 17,0 0,8670 3,Ia 22,3
OpTORCHAOX Iyy 41 0, 8802
Yeraxcnaox Cg/CH2  I06,2 138,35 28 1,0 7,6 0,8642 3,7 10
llapageyaox 139,1 0,861I
Yo THPEXXAOPUCe
=l ?ﬁxepogm c -‘!4 158,2 76,75 He T'OpUT 1,593 5,32 90,7
Xxopodiopu CHCJ 4 113 61,15 HE I'ODHT 1,488 4,I3 1I62,5
Jdrux0BHE CHADT CHBCHEOH 46,01 78,39 I4 3,28 I9,0 O0,7% 1,59 43,6
Oponuxosui
cRRpr CH,GLGL® 60,1 97,2 Ia 2,5 9,2 080 2,07 IS5

_GA..
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Kasanoch OH, 3KCTDarEpoBAHEA HEPTE GeH30JIOM IpYI'HEe pacTBODM-
TeH, HAOPAMeD, XK30NPONMIOBEA ¥ NPONKNOBHHA CHEPTH H3BIEKADT
H3 0o0pa3na HeKOTOpOoe KOARYECTBO OKHCACHHHX TAXENHX YTJEBO-
JOpPOXROB.

HauOonee CRNHHHME DPACTBODETENAMM ABJANTCA CHOUPTO-CEH~
30/, XJI0pOPOPM ¥ YETHPEXKOMIOHEHTHAA cMechb. OnTdMaNbHHY
pPacTBODHTENH, O0ecHeyEBADUEHE TpeSyeMyp T'IyOREY H3BJIeYeHHA
B OFHOBPEMSHHO COXDAHHOCThL OOpasueB, CJaeIyeT NOAOHpaTs 3KC-
TePEMeHTANLHO .B HEKOTOpHX CAy9aAX, OCOOEHHO IJS HM3BeCTHA-
KOB, PeKOMEHIyercA IOpelBApPHTEAbHO BHNEpXEBAThH HefTeHACHUDEeH-
HHe 00pa3Ny B KepoCEHEe B TedYeHHe HECKONBKHX CYTOK MpH KOM-
HATHOZ Temueparype.

KepH, DOBHATHR K3 rasoHacHmMEHHOX YacTH 3alexH,HepelKo
COIEpXHT 3aMeTHHe, & HHOrna Jaxe 3HAUKTeJbHHEe KOJMIEeCTBa
OETYMOB. B 3TOM ciayuae,OueBEAHO, HEOGXONAMO ONpeleJATH OO-
PECTOCTH LBaXIH-NO H IOCJNe SKCTpArMpOBaHRA. Kpome TOrO,
clenyer ONpeNesNuTh H KOJEYECTBO OCTATOYHOM HePTH NO PasHoOC
TH BeCOB.

HepH, TORHATHE B3 Ta30KOHNEHCATHOH 3aJexy,MoXeT COLep-
XarTh KaK OCTATOYHY® TAXeJyn HedrTh,Tak 4 TAXeNYH YaCTh KOH-
TeHcaTa,BHOABUYD ODA ODRBEIEHER N&BICHEA K aTMOCYepHOMY.B
3TOM caydae cJeLyeT NONHTATHCA,ONpeNeNEB [peXBapUTeNbHO M0
PHECTOCTH I'a30BOJIDMETPHEYECKHEM CHOCOOOM,TPOESBETCTHY BKCTpArW-
pPOB&HHe B 0BA OpEeMa- cloeppa NeTposiefiHEM 3§UPOM LJIA COXpa=-
HEeHHA TAKeJOK HedTH, 3aTeM HOCJHe NOBTODHOI'O K3MEPEHHA 0O-
pHCTOCTH ¥ B3BemHEBAHHA,C0Jee IIYCOKO-CIUPTOCEH3QMBHOK CMe-
CHD.,

Kepn, DOXHATHE M3 HeQTeHaACHNEHHOM 9YacTm 3allexy,MOXeT
conepxarh KaKk OCTaTOYHYD HedTh, Tax B OHTYM.V B 3TOM caydae
cJenyer BHACHATH, 4TO HaeT 3KCTpArEpoBakue B IBa Ipuema.

lleHHYD HMHpODMAIMO O NpUpone YTNeBOLOPONOB,OCTABHAXCA
B HOpOXe-KOJIEKTOpEe, MOXHO OONYYHTH,OCMATDEBAaA odpasel B
YALTPAPEOJETOBOM CBeTe. DETyMu paHBe# reHepauss pacnosHa-
DTCA 0O TEeMHOKOPHYHEBOMY CBeYeHWO, JerKHe YrJeBOIOpPONH -II0
TOAyOOMY,TeTKHe HedTH - 0O XEJITOMY.

SKCTpaRnED OGpasloB OpOM3BONAT B amnaparax Cokciera.
OrevecTBeHHAA UPOMHIAEHHOCTH M3IOTOBIAET ANOADATH C OJIOCKO-

r
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LOHFEMA koudamu oGnemom 300, 500 m I000 cm®. Anmapars Cokc—
JeTa ¢ HCUADHTeNeM oGheMoM K0 1000 cu® B mpoxomHsm nHaMeT-
poM BEDXHEro mAEpa 3KCTPAKLUMOHHOR ceKmEM B SO MM H3roTOB-
aaoT upexnpmatEa [AP u 9CCP.

Iia Harpepa amnapaTosB NPEMEHANT JOOHE S3JeKTDOLAETKH
CO CTYNEHYATHM DeryJHDOBAHHEM TEeMIepaTypH M 3&KDHTHME [JIOC-
KHMM HarpeparelaMi.

3aBon HedrTermn B KoMmiekre anmapatype AKM-2 nocramnax
amnapatd Cokciera ¢ kouooi B neds Sl1-4 ¢ mecTso Harpeeare-
JLHEME BJIeMEHTaME MomHocTHD Ho 300-350 BT ® peryJaRpOBaRMeM
rempepaTyps B uerHpe crymedn (0;25;50; 75 n 100%Z mommEOC-
™).

Ina SKcTparapoBaH¥A 00pasnoB COXBNOIO pasmepa npeuno-
xed / 28 / sKcrpakrop -1 M3 HepmaseDmeR CT&JH, CKOHCTPYE-
poDaHHKl N0 THOY CTEKAAHAOrO 2KCTPAKTOPA.IKCTPAKIROHHAH Ka-
Mepa ¥ ucnapureid (puc. 12 ) BHOONHEBH B BRI ONHOTO y3Ja,
JCTAHOBIEGHHOTO HA OCHOBAHME-ILIATE. XOAONBALHHK MOHTHpYeTCA
Ha (uiaHne 3KCTPAKUMOHHOR KeMepH. McnapEreanh EMeeT: BHYTDeH-
HEfi TpyGUaTH! SMEKTpPOHArpeBaTeNbHHE 3NeMeHT TOH MomHOCTEBD
1000 Br, umraemunif 49epe3 apToTpaHcdopMaTop ; ypoBHEMEp—CTEK-
JAHHYD TPYOKY ; OTBEpPCTHE QAR 3afMMBa PACTBOPHTENA C NPOGKOR ;
CJAHBHOA BEHTUJE.

OKCTDaKIMOHHAA xaMepa uUMeeT CTERNAHAHE cnoH maa me-
PROXHYECKOrO CAXB& B HCHApDHTENb KOHAEHCADYDUErOCA pacTBOPR-
TeJH, KapmaH IJA TepMoMerpa, KpaH XAA CJEBA pPACTBODHTEXd,
HO3BOJADWEA OpaThk NpoCy IiA JOMEHECUSHTHOT'O KOHTPOAA YACTO-
TH WIM cOopa pereHepPEPOBAHHOI'O DE&CTBODHTENA.

O6pa3uy 3axJagNBanT B CTSKAH #3 OPOBOJOYHOR CeTRE, Ias
yMeHbIIEHHA TeIIOOCMEHA SKCTPAKTOD HDOKDHT UEXJIOM M3 CTeRA0-
TKAHH.

Bo3MoXHO OpEMEHeHEe X CTEeKIAHHHX WMHPOKOTOPAHX aunnapa-
ToB-Ha puc. {3 OpEBeneHa KOHCTDYKIEA CTEKAAHHOTO OSKCTPaK-
TOpa ¢ UPOXONHHM ceueHmeM 80 MM, BHUYCKaeMOT'0 0O NHAMBRAEY-
&TBHHM 38Ka3aMm 3aBonoM "Xmmiadopupiadop”.

MeTonMKa 3KCTPArEpOBAHHEA 38KNYAETCH B LIMTENbHOM BH~
Iepxke o0pasios B TOpAYeM pacTBOPHTENE NpE TeMOeparype,CAz3-
ROR X TemuepaType KENEHHEA ; NeDHOZEYECKE PaCTBOPRTEXh CAEBY
eTCA B HCOAPHTEeAb ; DADH YHCTOrO DPACTBODHTENA, KOHNEHCHDYACH
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B XOJORMABHMKE, BO3BPAMADTCA B SKCTPAKOMOHHYW CexkLup. Ta-
KBM 00pa3oM, pacTBODUTENb B KCIapHTeJNe NOCTENeHHO odora-
aeTcA JIKCTparupyemus nemecTBOM. 00 OKOHYEHHMH 3SKCTparupo-
BaHMA CYNAT 0O OTCYTCTBHD OKPACKE DPACTBOPHTENSA B 3KCTDaK-
LHOHHO# CeKIHM, OCTABJIEHHOrO B 3KCTpaKTope Ha I15-40 4acos.
flocsne pasrpyskn anmapata oGpasiH BHBETDUBENT OPH KOMHATHOH
TeMoepaType B BHTAKHOM mKafy. PHXJAHE odpasnH 3arpyxanT B
3XCTDPAKTOD JJAOKEHHHMM B NATPOEH M3 QUAbTPOBaNbHO# dymard.
JUia oopeResieHEs COLEpPXSHEA 3KCTparHpyeMuX BeuwecTB 0C-
pa3OH B3BENHEBADT N0 X [OCJe 2KCTPardpoBAHHUA.B 3TOM ciydae
o0pas’uy LOJXHH OHTh NPENBEPHTENbHO NOBENeHH A0 OOCTOAHHOIO
Beca BHIEPXKO#l B SKCHKATODE Hal XIODHECTHM Kaibumem / 7 /.
[Ilpn HeoOXOXEMOCTHE OHEHKE CBORCTB OCTaTO4YHOE MedTH WIA
CHTYMOB B 3KCTDaKTOp 3aiUBapT YECTH} pacTBOpHTE]H.llocre
3aBepueHEA 3KCTPATRPOBAHHES DACTBOPATEJD OepeJEBaDT B YUC~
TYD KOACY E OTTOHANT DACTBOpHTENh. OCTATOK B3BEWWBANT W
HCCAeqyoT DO Tof HAE RHOW Oporpamme. Lenecoo6pa3sHo H3MepATh
KkoadPuuEeHT CBETONOT/IOMEHNA BHTAXKE Hedra (¢ momomsd oTo-
KoaopeMerpa, Hanpumep, ©OK-H-56) - BeJMuMHy,38BUCHTYD OT
conepxaHiEd acaxbTOBO-CMOAECTHX BellecTs ® odaanapuyn OoJdb-
moft A3MEeHYXBOCTLO B OpeleJax 3aiekH, 4YTO HO3BOJAET MUCHONb-
30BaTh 6e IAA DPa3vIMYHHX KOppeJAUMi, Hanpumep, LJIA OLEHKH
nosoxeHua BHK. Merommkxa E3mepeHHa k03dHUHEHTA CBETOHOIJO-
meHRA B3VOKGHA B pHANe CHEIMATLHHX padoT, Hampamep / 39 /.
CywecTBEHHHEM HENOCTATKOM METON& BKCTDArZpOBaHEA B
CokcJyeTax sBlAeTcA IJHTEJBHOCTEL Opomecca, OCOCEHHO NpH Ma-
nof mpoHBIAEMOCTE W COJABWEX pasMepax obpasuobB. W3BecTHH
IBa MeTOXa SKCIOpeCC-3KCTPArApOBAHHA~ UERTPUPYrupoBaHEA R
MeTOll UBRJBYECKOrO HACHWeHRUsA Fa3MpOBAHHHM DACTBODHTEJEM.
MeTon 3KCTpDAarEpOBAHEA ¢ OoMmowb®d neHrpuyyre / 3 / 3a-
wmuserca B caenyoieM. OOpasiuy YCTAHABIEBADT B ONMH RJIN
HeCKONBbKO DANOB B CHEIMANBHOM DOTOpEe LEHTPHEYTH. B LEeHTpa-
JBHOA 4ACTH POTOpD& YCTAHOBNEHA NWIKHIDHAYECKAA Hacanka ¢ Io-
PH30HTAIbLHEME OTBEDCTHAME,B KOTODYD OOCTYNaeT pacTBOPUTENH
B 0OX XeicTBHEM IEHTPOOexHO# CHAH depe3 OTBepCTHe OoNAaeT
B poTop,rne QmABTpyeTCZ 4epes 00pas3nH. SaTeM pacTBOPHTENH
CoOBpaeTcA B HEXHe}l 4acTH KOXyXa LUEHTPEQYTH @ 0o Tpydonpo-
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BONY ODOCTyODAeT R MCOApHTeJbHyw KoOJGy 3KcTpakTopa. [lpoumecc
9K(:TPArBDOBAHNA O6pA3lOB CTAHNAPTHOrO pasmepa (Xo 30 mm)
muTca He Coxee 30-60 mEH. B CCCP meHTpEQYTa INA SKCTpPArE-
pOBaHKMA HCUOAB3YETCA B HECKOJNBKEX JacopaTOpHaX.B KasaHcKom
yHeBepcETeTe EM. B,U.JeHEBa Owia paspadoTaHa KOHCTPYKOHA
poropa IyA craHnapTHoR HeHrpudyrm ILIC-3, BocnpoM3BeleHHAR
saTem B Jadoparopru (E3uKM uacta I'mnposocrokHedrs / 6 /.

[lpAMeHeERe LeHTPHPYTM LA aKcOpecc IKCTParBpOBSHUA
0GpasHOBR [esnecoolpa3’He NpH ACNOJL30BAHWM B KayeCTBe DacTBO~
pareas kepocuHa. flpy padore xe ¢ GEH3OJIOM, XIOPOHOPMOM K
T.0. pacTBOPUTENAMY [POHCXORHT RHTEHCHBHOE OKHCJEHHe HeTa-
Jeid NERTpEQYTH,NpEBONAmEee K OHCTDOMY BHXOIY €e H3 CTpOf.
TloxpuTrEe FeTake# IICHKAME DA3JNAYHHX IUIACTHYECKEX MACC OK&-
3a10Ch Mal0 3¢eKTHBHHM. JDYraM cymeCTBeHHHM HELOCTATRKOM
IpenjaraeMHX KOHCTDYKIMA HEHTPHPYTH ABIACTCS MANHR pa3mep
3KCTparmpyemux 0o6paslioB.

MeTox BKCTDPATRDOBAHEA I'a30HACHUEHHHM DACTBOPUTENEM
/108 / saxmuaercs B HacHWEHER 0GpPA3IOB PACTBOPHETENEM, Ha~
CHUIEHHHM KaKEM-JEGO ra3om, Hampuwmep, CO, OpE URBIEHAE PBHmDE
LaBIeHBA HACHWEeHHA. 3areM XapieHEe B padovet kaMepe OpEBO-
IAT K aTMOCQEepHOMY - ras,pacmEpAACh BHTECHAEeT U3 IOpOBOIo
npocTpadcTea OGPA3’UOB PAaCTBODETENb. CUMTEeTCH,UTo LJIA OO~
HOMt OTMHBKE OGDASNOB CO CPenHEME (HJIBTPAIEOHHO-eMKOCTHREME
CBOACTBAMK HEOOXOLMMO 6-7 UEKJIOB HACHMeHHEA.

§ 4. OmpeXeseHEe HeTeHACHMEHHOCTH cOOCOGOM CYWRE

Cnocod cyukd / 8 / 3axym4aeTcs B BHBETDHBAHEH BOXO-
HereHacHMeHHHX o0pa3[oP B Bo3nyXe B y4eTe OOTEPE JAerKEx
Ppaxuuit HegTH OyTem BBELOHUA KooapHUMERTa ﬁ/t , P&BHOI'0 OT-
HOWeHMD HavYaibHOTO Beca Redry k Becy HedT® B oOpasme nocie

t cyTok BuBeTpHBAaHEA,

Cnocol MoXeT OHTH DEKOMEHZOB&H B CJydae, Rorza HeoOXo-
17PMO OUEHHTH HeJTEeHACHUNEHROCTH KepHA, TepMeTH3a0Ed KOTOpO-
ro nocie NolbeMa W3 CKBaXEHH He NPOR3BOARAACEH.

llepen HayalOM HCOADEHEA OnpeXelgeTcs Bec 00pasma,co-
lepdailere BOLY ® HedTh. 3aTeM OPOH3BORETCA B3BeMEBAHHE B
mpouecce HcOapeHns. B HavalbHu# NepHON NPOMCXOLET HHTECHB-
Boe HcnapeHde BOINH M JerKMX ¢pakumif Hegrd. Boxa HEcnapsercs
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q9epe3 I-3 cyTok. OXHOBpeMeHHO KCNApAeTcA M YaCTh JEUKHEX
pparmuit Hegre. laree OponoixaeTcd BHBETPHBEHAE HeTH,KOTO-
poe mocTeNeHHO samennadercA. BuperTpEBaHEe MHOT'HX Hegred npa-
THEYeCKE 3axaHumpaercs 8a 100-200 cyrTor. lannHelimee ymeHb-
WeHHEe Beca& MOXBO OORADYXHTL JEmb Yepe3 3HAUHTEJbHoe BDeNd
(MeCATKE~COTHE CYTOK,a 38T€M M TOIH).

lipe ODOMydeHEE KOMPHNHeHTa N MOryT CHTH, ECOOJB30BA-
HH pas3N¥YHHEe OONXOImH.,

1.0nMHOBPEMEHEO C HAYANOM HECHOAPEeHMH HA KCCJAENyeMHX 00—
pasnax CTaBATCA KOHTPOJLHHE OOHTH IO BHBETDHBAHUN IErasH-
poBaHHOK HedTE, OTOCDAEHOE RIE ¥3 TOHf Xe CKBAXEHH,d4TO K 00—
pasmH, WIM Xe PacOoJOXeHHOX BOAM3E, 1A 8TOr'o Ha OpPOBKCTpa-
rupopaHHHe (cyxme) o6pasmy BecoM 20-30 I' TeM ENM EHHM COO-
cobom HaHocmrca 0,2-0,5 r Hegrm (0OpasOH xexaTelbHO GpaTh
0 BH3YANBHOM OUeHKe CIM3KEe K HCCHeNyeMHM). KoamgecTso 00—
pasuoB IIA KOHTDQABHHX OOHTOB 5-7 LJAA OXHOX DpOOH Hegra,Ha-
HOCHTb He§Th caexyeT OWCTPO M KaxiHiE odpasel B3BemABaTh B
S8KpHTOM ODKCe C TeM,9TO0H IO B3BCNMBAHAA MOTEpE 3a cuer
HclNapeREd He@rR OHA¥ MHAMMANbLHHMHE . BHBeTDRB&HHe W3 HcCclelye-
MHX O0pasnoB E O00pasnoB C HaHeCeHHOR HedTh NOJXHO HenpemeH-
HO OPOBORXMTECA B OZMHAKOBHX YCJOBHAX M B TeYeHHe ONAHAKOBO-
ro ppeMmeH¥. JaHREHE NOCAeNHErO B3BEeMABAHHMA OOpaslOB C HaHe-
CeHHOH HedTED HCHONB3YDTCH IJIA NONYdeHWA kospduumenra Me |,
KOTOpHE NONCYHTHBAETCA KaK CpPeNHHY W3 BHOOJIHERHKHX onpelneqe-
HEft, Mccaexyemse obpasny Noclie NOJYyYeHHA NOCJAENHero Beca
IKCTParapywTCcA, BHCYLHEBADTCA M BHOBb B3BemMEBANTCA. Bec Hed-~
TH B RaxnoM odpasue ymHoxaercA Ha Ny . HamOOKBmAA TOYROCTE
onpenereH¥# NOCTHIaeTCA NPA NPOBENEeHHE [pONecca CYWKH MpH
TEpMOCTATEPOBAHAH ,

2.Bropo# ONXOX OCHOB&H HA YKA3aHHOM BHIle NPAKTHYECKH
QOYTE NOJHOM NDEeKpaNeHAM BHBETpDMBAHEA Hepreld depes [00-200
CYTOR.

laa Hegreu, CAM3KRX O XapaKTepUCTHRE,N0 HEKOTOPOMY
koxgqecTBy 0po0 (RHOrIa Jaxe IAA pASHEYHHA MECTOPOXIEHRi)
ONpenedANT BEAXMYEBY OONDABOYHOT'O KOIPPHUMEHTA Mo 32 T00-
200 cyrok. [LiAa kaxmoif nmpoOW CTaBHTCA 5-7 00pazLOB C HaHe-
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ceHHo#t HedTbR, BHaYajse B3peNUBaHXe UPOE3BOLATCA 4Yepe3d I-2
CyTKM, a nosgHee depe3d IO ¥ uaxe OoJee CYTOK. Pe3yabTaThH
ONHTOB NPENCTABRIADTCA B BHIE TI'pafHKOB NMe-t .B KoHeurOM
cYeTe DOJYyYaDT YCPeINHEHHH! T'paduk M -t ® ycpenuesnnoe sHa-
venne Mo

3uavenua No JAA HEeKOTOPHX He@rell MecTopoxneHu#t bBamkn-
pHE ¥ OananHoii CaCHpE OpEBeNeHH B CJAenyviliel radimue.

e . ———————

MecTopoxnesne : fbracT @ gggrngcﬁsqgerg7npg—:

: : HOt HeQTu,r/cm3
ApnaHCKOe ¥ Ip. C% 0,887-0,892 1,43
llxanoBcKoe HI 0,870 1,60
Ty#imasuHCKOE Iy 0,855 I,70
liranoBrckroe HIY 0,820 1,96
CamMoTnOpCKOE ABI_2 0,860 1,73
AB4_5 0,880 1,58
BBB 0,852 1,94
BB1g 0,848 2,03

llo TaHHHM KPHBHX HCOApeHBs yKa3aHAHX B Talamie Hegrei
OHaa noc: poeHa ycpeXmHeHHAd KpHBAA B KOOPIUHATAX Zf 100
(prc.14).34a8 Besuuuy N, AJIA TAHHOY HedTH,MOXHO BWYUCJIHTH
3nauenne N ,ymHOXEB OopnEHaTy nag namHoro t =a M, .Tax,
ecxs MN,=I,8, To BenmumEa Mg 3a S50 cyrok cocraBmr 94,5% OT
Mo 7o ects 1,7, a 3a IO cyTok - 84,5% or Mo ,T0 ects
1,52.

Omycka B onpenenennd Ae 0O MHNEBHIYTHHOR KpEBOR He
IPEBOCXONAT 5%, N0 060CWEHHON~-HeCKOIBKO BHWE.JTH OLHGKE,
ONHAKO, NPMBONAT K ODMOKe B OlEeHKe HepTeHACHMEEHOCTH He BH-
me I,5-2,0 or o0bena HOPOBOTO HPOCTPAHCTBA.

Ina onpeneneHus OcTATOYHOK HefTEHACHWEHHOCTH 3&TepMe~
TE3RPOBAHHHX KEPHOB BHCBEpPJIMBANT IMWIMHIDUKE HIM OTCHPADT
xycouxm Becom 20-50 r. BpemAa mcmapeRHA-I0-30 cyTok.B mepBHe
10 cyrok B3pemmBanT 4epe3 Karkgue I-2 CYTOK, 3aTeMm dYepe3d 3-
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S CYTOK.[I0 OKOHYAHHE BHBETDHBAHHA OCDAa3LH 3IKCTParApPYLT, BH-
CyWMBanT, BHOBL B3BENHBADT B IO PA3HOCTH BECOB ONpPENENANT
KOHeYHHe ¥ TeKylMe 3HayeHRA P Beca ReprH. CHAB C rpaduka
3HAueRus Mg ,COOTBETCTBYOINHEe BHODAHHHM NIEPHEOLAM NPONOLKH~
TeIBHOCTH BHBETDHBAHMA, WJA Kaxgoro f HAXONAT 3HA4YeHne
HasalbHOro Beca Hegprm (P - Ay ). llonyueHHHe SHaueHNS ycpel-
HAOT . 3TO yCpeXHeHHOe 3HaveHMe NDHHAMANT 32 COLEepXadue Hed-
TH B OCpasle IEPEX ero I'epMeTm3anyen.

[Ipr oCBOEHME MeTONa CYLKE HEOOXONMMO YOEIUTHCA, YTO PR
BHBOTPHBEHHER B EcclenyeMHX oO0pasii@X He OCTAeTCA BONH B KC-
Jau9ecTBe, apmeM 3aMeTHYD OmUOKY.[lpE HeoOxomEmMoCTy CaenyeT
YCHIUTE YCAOBEA ILNA MCHSpeHHA BOXH (00pasuu nomewarb B 2K-
CEKaTOpe Hall XJOPUCTHM KaipOUeM,CO3RABATE HORHIUEHHYD TeMue-
parypy B Tepmocrare /30-40°C/ m T.n.).

ConepxaHe BOINH B cmocoCe CYWKW NMONCUkTWEBaeTcd 0O Ha-
JalLHOMY Becy odpasua, Becy Heyrs (C MOnpaEkci! 7 zecy cy-
XOro o¢pasua nocxe IKCTparmpoBaHKA.

Cnoco0 CymkE MpUMEHEM B IJ:I HErepMeTEe3WPUBAHHWX KepHOB
XOTA B 9TOM CJly4Y8e NOrpemHOCTL MOXeT OHT: BHuWeE. locTymawt
cJIenynilMM o6pa3oM. EciaH U3BECTHO BpeMA OTOOp2 He3arepMeTH-
3YPOBAHHOT'O KEpHAa,TO MNOCJie BHCEEepJAABaHUA LWIMHIDAKA NPOCY-
WXABAOTCA NPK KOMHATHO! TemnepaTrype.YOexmawTcA: 4TO B HHX
HeT BON! . B3BewsBAKT, SKCTPArMpYOT ¥ BHOBbL B3BemNWBAWT.laa
COOTBETCTBYONErCc BpemeH¥ (OT MOMEHTa OTGOpa KEDHa IO Hauais
SKCTParMpoBaHuA) 00 KpMBOW (XapaKTEPUCTHKA HedTH NDEMEpHO
#3BECTHA, a8 CJeNOBaTeJbHO, MOXHO NpuHATL M Ao ) onpemenswT
M n noayyanT Bec HeqTH Py -A4  .Ecam BpemA c MomeHTa
oToopa cocTapager oT 3-4 MecsAleB L0 I rona,To NpUHEMaeTcH
kosgguunent N = N,

[Ipn sKCTparupoBaHHM OCPA3SLIOB HeJb3A IONYCKaTh [OTeps
B Bece odpasua. VIR 3TOroe odpasell 3&BOPAYUBANT B YMABLTPO-
BaIBHYW OyMary M OpH onpeneJeHHMH Beca CYXOoro odpaslia Y4YHTH-
BAWT ¥ BeC yacTH4ekK, OKA34BNEXCA B Oymare.

Bo Bcex cJayvasx InA onpellejleHHA o0beMa BeC HedTH
(P.-M: ) nenar HE ee MIOTHOCTH. JIA OepeBONa B IIACTOBHE
YCIOBUA OCBEM HE(TH YMHOXEDT HA OOCbEMHHE KOS(PUOMeHT ™ & ™.
onyvaeMyl OpM KCCJENOBAHWM DNJACTOBHX HegTed, OCvem Hedru
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OTHOCAT K 00beMy OOpPOBOrO OPOCTDAHCTEA.

lpn oopexeneHuAX HefTeHaCHUEHHOCTH 0OpasLOB B Jgadopa-
TOPHHX OOHTAX MCOOJL3YeTCA OepBHA NOLXOR Xk onpernesnexno A .
B aTOM cayuyae IJA HaHeCeHEA Ha 00pa3il (KOHTDOJBHHE ONHTH)
OepeTcA HejTh, HCHONL3OBAHHAA B OIHTE.

ConocTapNeHre PE3yJbLTATOB M3MEPEHEA HeyTEeHaCHNeHHOCTH
HalleXHO I'epMEeTH3¥pPOBAHHOI'O KepHa CHOCOOOM CYWKM ¥ BKCTPAaK-
FIOHHO-OHCT WIIAUNOHHHEM METONOM, IDOBENEHHNe KaR 00 OTHeJbHHM
OOpa3sliaM, T&x B 00 OOJbEMM IpynmaM OGpasioB,Nall BOOJHE CO-
NOCTABEMHE De3yJbTaTH.

llpp padore c oOpasuama Becom Xo 40-50 r crnoco¢ cymkm
HMEeT CYWeCTBEHHOE NpPEeEMYWEeCTBO Depel 3KCTPaKOUMOHHC-IECTAI-
JNAUMOHHHM KaK 0O QIpocToTe, TaK U 0O NpOU3BONMTENRbHOCTH.INsa
SoJabWux O0pa3’loB, ONHAKO, OPeNNOYTHTEsNbHEee IKCTpPaKIMOHHO-
RECTHWLIAUMOHHNE MeTON, MeTON CYWKM HeJb3A HCNONb30BaTh A
onpereJeHnA OepBOHayalbHOA BONORACHUEHHOCTH [0 KepHaM, 0Tos-
PaHHHM HA CchnelMaJbHHX pacTBOpax.

§ 5.0rmuBERA 0OPASLOB OT conel

ipy ymaneH¥y BOON K3 KEpHA BHCYWHEBAHKEM EJIM OTTOHKOM
coJd, PAaCTBOPEHHHE B BOIle, BHOANAWT B OC&NOK,YTO B onpene-
JIEHHHX CUIy4Y8AX MOXET OpMBECTH K OWYTEMOMY S&HREEHMK [ODHC-
TOCTH ¥ NPOHELAEMOCTH, TeM OoJjee,4yTo ofpasell, yxe conepxa-
UAA BHIOABWYD COJb,MOr OHTh HACHWUEH MOLeJbD IUIACTOBOR BOIH
I oOpelneseHA? NOPHCTOCTH X 3ATeM NOHACHUEH IJA OOCAenyo-
‘UHX ompeXeJeHu# ,

florpewHocTs B OOpeNeNEHEM OOPACTOCTH, BH3B&HHAA OTJIO-
KEHHEM CYXO#l COJH, OLEHEBAETCH:

Am . A-C
m 100‘}3:00
Tie: A - colepxaHEe BOXH B OODaBXle B INACTOBHX YCJIOBHAX,
o
#4

¢ - KOHNEHTpauus colei P mracTopO# BoIe, r/emd ;
Seom— WIOTHOCTH CYXOd COMH, T/cM>.
BeanuHHa %g% MOXeT OHTh 3HAYUTENHHOR, Hampumep,LId

00pasloB, JOXHATHX U3 3aKOHTYDHO{ 4YacT# 3ajlex®, IODA YCJIOBAH
BHCOKOYf MEHepaJH3aly BOIH.IJIA XOpOWO HeyTeHaCHWmEeHHOro KOoJ-
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JeKTOpa OTHOCHTENbHAA OWHMOKA OUEHKE NOPHCTOCTH COCTABAAET
He Gosee 2-5%.Tem He MeHee B ONpenS’eHHEX CAYYanAX,He I'ORO-
pA 006 00Da3uax, 0OTOSPaHHHX 34 KOHKTYPOM, HEOOXOOMMO YYMTHBATH
BJIUAHAE BHOALEHUA COJH B NOPOBOM OpocTpaHcTse.llpu NONroToB-
Ke nayqyx DJA NoICYeTa 320aCOB NPH NOPSAMOM ONDeNes]EeHMH OCT&a-
TOYHON BONOHACHUEHHOCTH B ydeTe o0beMa coJeit,Kak 3TO OKIO
OOKa38HC BHIle, HEOOXONUMOCTHU HeT.

JlocTaTO4HO NOCTOBEDHHE GAHHHE O CONEDXaHMHM COJed MOX-
HO DOJYYUTHL JHLH B TOM CAydYae,KorIna OHH M3BNEUCHY U3 LeJC-
o GOJNBWOrO KyCKa KepHAa,H3 KOTOpPOI'O NpOM3BelleH OTIOH BOINN.
Coperesenye 0O JaCTH KEpH& laeT OOJbUXE OWHOKE.CBA3aHO 3TO,
OOMHMO BO3MOKRHOI'O HEDaBHOMEDHOTO KCXOXHOI'O paclipenelleHHA
BOIN B KepHE,C NepepaclpelleJeHreM BOIH,84 BMECTE C HEE ¥ CO-
Xe® B KepHe B fipollecCe OTTOHa. B pe3yxnTaTe cOLepxaHye CO-
Jied Y OCKOBHX NOBEPXHOCTH U TOPUOB MOXET ONTh 3HAYHUTENHLHO
BHIE, YeM B LIEHTPaJbLHOH YacTH KepHAa. OmHT DOKaswWpaeT, d4TO
KOJIHMYECTBO CoJed,onpenesyieHHoe 110 OTKOJOTHM OT ONHOT'O KepHa
HeOOJIBIEM KyCOYKaM, MOXeT OTJIMYaThCA B IBa-TpR pasa.

OTMpB cose’ B 33aBACHMMOCTH OT HPOYHOCTE NOPONH MNPCE3BO-
IAT wiv B angapare COKcJeTa Wiu B 3KCUKATOpE.

JKCTDPArnpoBaThH COMM B annapaTe COKCIET8 MOXHO JHub M3
00pa3noB NOPOIH,CTONKOR K BO3MEHCTBEN XCHOJIL3YEMOI'O DACTBO-
purensa {3oma, METWIOBHE cIMpT H Ap.).B IPOTHBHOM CJjay4ae cO-
J# H3BISKAOLT XOJONHOA BONCK OTMa4vuBaHuem, BOLY MNepHOTUYecKd
MEHADT KO OOJAHOI'O OTCYTCTBHUA CoJief B O4YepenROft NOPUYR BONH.
B KORIE ropaded IKCTPAKUHH Takke HeOpeMEHHO OepyT M3 3KC-
TpaxkTopa Opody BOOH HA CONEpPXaHUE COJNeW.

[lepen skCTparupoBaHmMEM CoJed BOIOM KEDH HACHWAKT OuC-
TWLINDOBAHHOR BONO/ B BaKyyMme B OTHNEJbHOM cTakaxe.lloJHoe
HacHileHHe NOPOBOr'C IPOCTPAHCTBA BOHOM YCKOpAET NpOLEeCC HU3B-
JedeHusa codeq,llponecc @3BIeYEHHA COJed U3 COJNBUHX KEpHOR,
0COGEHHO [pY XOJOLHOE BKCTPAKUMM, LAMTeneH (Zo I-2 mecsAues),

Ecan odpasis OpaBulbHOK DUIHHIDHYECKOR QOpMH,TO U3
NOCTATOYHO [IPDOHMLAEMNX pasHOCTEeR coJd YHOOHO OTMHBATH,PpHJlib-
TPYA uYepe3 HEX BOLY NON HeOOJbIAM HANOPOM.IUIA K3BIeYEeHMA
codelf ¥3 HLSKOOPOHUNAEMHX pasHocTenr (0e3 KOMUYeCTBEHHOT'o



-86 -

ompele/eHUA) MOXHO MCNOJH30BATh LEPUOLHYECKOE HACHIeHRe
o0pasuoB OON BaKYyMOM BOHNO# ¥ BHTATHBAHKE ee QUABLTDOBANB-
HO#l Oymaroi. s aTOro HocJe KakIOoro HAchLuleHAA HEeCKOJBKO
ORJIFHIPHYECKHUX 00pasLoB COCTABJEHHHX B ONHMH CTOJIOKK,38KaTh-
BanT B (MIBTPOBAIBHYW Oymary (5-I0 caoeB) u sarem Tyro 3a-
MaTHBapT WoaraToM. Yepes HECKQJIBKO YacoB Oymara CHEMaeTcH,
oGpasil BHOBb HACHUAWT BOXOH. JTH onepanu¥ NOBTOPANTCH HeC-
koubko pas (xo IO m Gosee). OKOHYaHHE Opolecca M3BJIEUECHNA
coJles KOHTPOJKPYDT 0O HX CONEpXaHEw B Oymare mocje odepel-
HOi BwTAXkM,.Takoit HpMeM 3HAYATENLHO YCKOpAET HM3BJIEYEHHe CO-
Jef H3 o0pasloB.

Ecaz noponma pearmwpyeT ¢ BONO#,TO NOCJE OTMHBAHMA coxeft
o0pasell moxeT CHTh KCOOJL3OBAH MJIA TeX aHAIM30B,KOTOpHE
fPOBONATCA HA Ne3MHTEI PAPOBAHHHX OOpasuax (KapOOHATHOCTS,
TPaHYJOMBTpMA B T.L.).

[loaHoe HCCNeNOBAHAE BHTAXKA M3 KeDHOB MOXET OHTh BH~
OOJIHEHO JIMIb B CHELMaAM3HPOBAHHOK aHAJATHYECKOH JacopaTopHR,
B aaGopaTopud McCCienoBaHUA KOJJIEKTODPCKEX CBOXCTB OOHYHO oll-
penesanT JMIUL CyMMapHoe collepEaHue XxJopa ¢ lepecyeTom noc-
JegHero Ha XJOPHCTHA HATpuu.

Ilia onpeXejeHUA KOJAMYECTRA XJI0pa MCOONB3YOT WIM ap-
TeHTOMEeTPAYeCKRA COOCOS ONpelNesIeHHs C KHIKKATOPOM XpOMATOM
KaNud WX MepKYPUMETPHYECKUP C KHIMKATODOM HHUTDONPYCCHHAOM
HaTpUA KIM OUQEHMIKapOo30JIOM.
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Inaga ly. WSMEPEHUE [IOPMCTOCTH

Wepon OOPUCTOCTH ABJAAETCH OTHOWEHUE CYMMEDHOR €MKOC-
T4 nycToT (nop, KapeDH, TpewsH) K 0OBeMy HOPOLH, BHpaKeH-
HO® B OOJIRX ENMHHUUN HJAY [POUEHTAX.

15 ofmem caydae

\/ nooonw
FaznyyapT oTKpyTyw (N, ), 3aKpeTyYD (1)); ) n ascoawT-
HYO WIN 0ONHYW (/Ma) (OPUCTOCTH, U4EBRIHO,YTO
’."\)a =11 '/723
HuwoosbRa MHTEDEC NpK pelieHuB DAINNNHHX TevNoTWdec-
KUX 3a08Y OpeECTABAAET OTKPHTan (IOPECTOCTh - LOJA COOSmAn-
MAXCA MERNY COOO# AYCTOT (NOp, KABEOH & TpeuMH) B OO0BEME

NOPOLK:
\/nfl/x"i/r

Frip = “"“‘T7‘—‘“—“ I FRRIIPRRUL oo 7
[+

"

rie: ymn, - OTKPHTAA NOPUCTOCTH,
V, - oCOvem fHop,

Vx - GUbEM KaBepH,
\/; - OYBEM Tpe"uH,
\/, ~— BHeEDH®A oObeM,
1, =~ eMKOCTL 10D,

1)« ~ eMKOCTb KaBEpH,

1], - 2MKOCTb TpPEIOKH.
JYWTHEAA, 4T0 4acTh (POCTPAHCTHEA KOJMJIEKTOPOB 3a00JHEHA OC~
TATOYHOR BOAOK, BLOLAT HOHATHE 00 BLPSKTUBHON HODKCTOCTE:

Moy = Mme(1-4) ere 8
rae X - OCTaTOYHafd BOMOHACHNHEHHOCTH B KOJAX OT 00bema
NOpOBOr'0 NPOCTPAHCTES
IL1Aa ra3’oBOTO KOMNAKTODA MOXHO 2aNncaTh

Disg = 171 (10 A S cen 9

Nl

raet ',y - LOJAR [IOPCOROT O LIDOCTPAHCTBA, 3&HATOIO OCTATOVHOH

HeqQTelo W OMTYMEMH,
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SupeXTHBHAA OOPHCTOCTb ABIAETCA BECHMa DOJIL3HHM napa-
METPOM, TE&K KaK NpelcTaBNAET COOOH NpOM3IBEfeHHe NOPHCTOCTH
Ha BEJMYEHY KoafdunmeHTa He@TerasloHacHUEeHHOCTH,TO eCTh
BMEHHO Te NapaMeTpH, KOTODHE COMHOXHTEJAMHM BXOLAT B POPMY-
JY IUIA NOLcCYeTa 3anacoB HePTH ¥ rasa OCBeMHHM MeTOIOM.

llo pa3mepam B MOpPHOJOTHR pa3IHYanT:

I.llopd - npocTpasCTBA MERNY COCENHWMM 3epHamMy ; 9UCIO
3epeH,orpaHuyypsan 14X OUHY OOpY, He MEHee o ¥ peRKO uoJibme
6-10. [lopu cCefgHADTCA HPYT C LDYroM KaHalamu, 03pasyomu-
MHCA B MECTAX KOHTaKTOB 3epeH.[loHATHe nopa He ARIAETCH
CTPOr'O ONpBheJEHHHM, OOCKOJBKY HEBO3MOXHO ONHO3HAYHO onpe-
LIEeJUTHh HE JOpMY 0OPH, HH €€ I'DaHULH.

PasMepy nop BapeupyOT B NMEPOKRAX Npelejgax OT HecKolb-
KMX HI'CTpDEM 10 HEeCKOJBKEX COTEH MRKDOMETpOB.lOYHO yTTaHO-
BETh BepXHH{ npelnesn pasMepos NOPH TPYIHO BCAENCTBHE HeOil~
PELENEHHOCTH JOPMH. MAKCHEMAJBEHM MOXHO CHUBTAThL Takol pas-
mep, OpH KOTOpOM XBIOKOCTE B [0Qe YNEpPKEBAETCA KaNWLIASHH-
MB Chjamd. OBHAKO ¥ 3TO OLpeIeseHMe COINEDPKHT HEKOTOpYD
HPONDERCAEHHOCTD .

Y¥cao nop B enmHKLE o0bema M0POIH,O0COJEHHO B TeppH-
TeHHHX KOJUIEKTOpax, BeChMa BEJHMXO N HOCTKIaeT HEeCKOABKKX
cot THcay B 1 cM> ; B KAPOOHATHHX NOpogax 9MCJO NIop Ha L-2
JIOpPARKA MeHblle,

VMHorma no pasmepaM OODH YCJOBHO KJACCHYMUMPYOT HA
WUKPONOPH, cyOKanwLIApHHE OOpH, OOPH, MAKDOMNopu, wmerarno-
PN.

2.A8BEPHH - CpaBHMTENbHO KDyiHHE UpOCTPAaHCTBa, 00Da-
30RaBuMecA B KapOOHATHO# nopulle B pesyasTarte LeNCTBMA
apoueccoB BPUCA8IUBAHAR. [IOX MEHMMAABREM CJAeUyeT (IOHHMATE
pas3Mep K4BepH, MpH KuTOPOM XHIKOCTb He MOXEeT ONThL ynepxa-
H2 N2@CTBMEM KANWJUIADHHA CWI ; YCJHOBHO 3TO l1-2 MM B 3aBMCH-
MOCTH OT JOPMH K&BepH,

(. TpeilMdN - WejepuNHHe OPOCTPAHCTBA C DACKPHTREM OT
HOCKOILEAL MUKPOMETDOB IO /NE€CATKOB MUAJIUMETPOB, paslesn-
Rge TBEPAYY A3y LOPONH KA OLOKM, OOKYHO MANONOPHCTHE W
MaJioNpoHHaevhe, TpewnHN O0NanawT MajiCA €MKOCThO, HO Mpo-
HAUMEMUCTh M<{ MOXET NOCTWIATL BZAMETHHX BEeJMYHH.
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TeBepras pasa OOPONH MOXET CONEpXaTh R3OAEDOBaHHHE I'a-
30BHE M XRIKOCTHHE BKJINYEHUA - SAKPHTHE MOpH.

llopucTOCTE 00pasnoB KOANERTOPOB HeQTE H rasa OCHIHO
P3MepADT cOocoOOM HacHmeHmd xunkoctsd / 9,83 /.Heroro-
poe pacupocTpaseHde NOJY4ul rasoBOIDMETDHYECKHRt ¢cnocod ;
0030p pas3iMYHHX MOXApEKaNEA 3TOro cmocoda OpuBefeH B paco~
re / 1§ /. Ooa cmocoda pacusTaHd Ha BSMEpeHEE OTKDNTOR
NOPACTOCTE, [lONHYD OOPACTOCTH OCPas’NoOB ONpENe/ANT DacYeTHHM
IyTem 0O pe3yJbraraMm H3MepeHEA OOpeMHOE B MRHEepajgorugec-
KOif OJOTHOCTH OpAMHME He38BACEMHMA METOINAMH.

B HacTOAIeM DYKOBOICTBe NET&IbHO PACCMATpEBAeTCA Ofi-
peleneBEe HDOPUCTOCTH N0 cOOCoO0y HacHueHMA.[lo DpuMmeHeHED
rasoBOJIOMETPUYECKOr'O COOCO0A LOpEBeXEeHH JHHL OCHOBHHE DEKO-
MeHIamEyn, obecneYEBablEe NOJYYEeHEe XadyeCTBEHHBX pe3yJAbTATOB.

§ I. HsMepeHEe OTKPHTOR NODHCTOCTH CHOCOGOM
HacHmeHRd

1. DpuHnuOvanbHes cxema R3MepeHds

ﬁposxcsparupoaauﬂun B anmapare COKCJeTa& R BHCYMERHHH
npa 105°C */ 1o nocrosmmoro meca obpaseun:

I.B3semuBawT B BO3LYyXe (PI);

2.HachmanT B XMOKOCTH ;

J.33BemRBA0T THIPOCTATHYICCKHE (P2) B TOH xe xXRIKOCTH,
KOTOpOZA OOpa3sern Hackmed ;

4.B3semEBapT HacHUEHHH® odpasen B BO3AYyXe (PB).

flo pesyspraraM B3BEWMBAHH BWYRCJIADT:
- OTKPHTY® HOPHCTOCTH

Py- P
M= ~-=3-—--L. 1002 oo 10
rae: Py - Fy - Bec xHIKOCTA B OPOBOM MDPOCTPaHCTBE 00pas-

ua s
P; - P, - Bec o0beMa XHNKOCTE,pABROTrO o0BeMy odpasua

(wrm, KaK 4acTo NMWYT,BeC KAAKOCTH B O0bema
oopasua). e

x) 00pasnu,Gorepxanie 3HAYATENAbHOE KOAHIESTBO LAHHACTHX
MRHEDAJNOB, BHCYNMBAOT OpEB TeMneparype S0-60C mix B
3KCHKATOPE Hall XJODUCTHM KalbImeM
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Mpu rEIpocTaTXyeCcKOM B3BemuBaHEE (Bec P,) oGpaseu mo-
MenapT B CHEHMAAbHYO KOD3HHKY, Bec KOTOpOoH "a" BNUMTART
M3 pe3yAbTaTa B3BeWMBARRA ((PENNOYTHTENBHEE PHRPOCTATHYEC-
Koe B3BeUXBaHA® BHOOJHATH,OOMemas odpasen B TR, CLeJaH-
MyD K3 TOHKO! JeCKA):;
~ OOBeMHYD [IOTHOCTH (MACCY 00paslia B eNMHKUE BHEWHEIo

o0beMa) P
Pa s —’—-E—g_’é oo 11

rge: Py - WIOTHOCTH padodYel XHIKOCTH ;
- KAZYMYyKCA MHHEDANOTHUeCKYD IUIOTHOCTE (Maccy oodpaana B
eIMHHAII8 o0bema TBeDIOOd JasH

.,P = —-B-Z?C‘————: .-.PL-E?L- ve. 12
wo " (B-R)-(R-R) " A-FR

BenHygHa 3Ta 0XapaKTepU30BAHA K&K KAXYWAACH, [10CKOJAb-
Ry o0pa3en MOXeT HMeTh 3axpHTHE lIOpPH,B pesyabTaTe Yero
ILIOTHOCTH, OLEHEHHAA N0 OpPUBENEHHOM QOpMyJie,MOXeT OKas3aTb-
CA HECKOJIPKO 3aHEXeHHO#f, DOJBWHEACTBO [0POA-KONJIEKTOPOD
o0JanaeT HeOOoJAbWoR 38KpHTOR NOPHUCTOCTRL, H PE3YyAbTaTS Ye-
ro BeJWYMHY _Pxan4aCTO MOEBO DACCMATPMBATH KaK HALERHYD
OOEeHKY HCTHHHOA MMHEepAJNOrH4ecKCh MJIOTHOCTH.

llpA BCOJBb30BAHHA B KAYeCcTRe pAdoueil XKUIKOCTH MHC-
TwiaupoBanHo# Bormd fopmyan II ® 12 yopomawrcia:

‘PI\ ‘= E;‘:—-E? oo IS

P= = oo 14

lloresHocTs ouerKR peamumHR Pru, OyAET NOKABAHA HEXE,
olleCh Ee CAelyerT OTMETHTEH,YTO €e BHUMCHEGHUE HMReT CMHCH A
C TOHKW 3DeHMA KOHTDOJA HANEXHOCTH OUpELEeNeHUS [ODUCTOCTH,
OmMOKE DpM HACHWEHME B B3BCUABAHKMA, BIMAKNNE HA OTKIOHSHIA
BEJIUIUHH [Yl OT MCTRHHOTO 3HEYEHHR, OTPAX4OTCA K HE Fwm
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[loaToMy 3ameTHHE DA3Cpoc 3HEYEHUA j)xuu bk UAPTHA CHDABLHU
CO CPaBHHTENLHO ONHOpPONHoA JHTosorEel (coxee 0,00--v, U
r/cna) cJenyeT pPaccMaTPHBATh KAk [OpAMOE NOKa3aTeabCTBO
COMHUTENbHOCTH 3HAYEHNH He ToanoJDKMH, HO H N

2.0COCEHHOCTE MEeTONMKA B3MepeHMA OODHCTOCTH
00pa3loB I'a30BOIO KOJJAEKTOpa

hoanekTop rasa yacTo OMTYMEHO3eH. B UeNAX 1paBuibHOR
OlLIEHKM COLEpXaHHA rasa NOpUCTOCTh 00pa3lOB TAKOI'0 KOMAAEK~
TOpa MOXHO M3MepRTb He BKCTparupyd HX, OrPE8HUYMBAACH JHMIb
IUCTHILAAUME BOXH. 3areMm, /A M3y4eHAA CBOUCTB NOpONH H
BO3MOXHOI'O MEX8HHM3M& 00pa3CBaHMA 3a/iexH,o0pasinH 3KCTpare-
pyoeT OT OWTYMa U IIOBTOPHO ONpenesifiT OOPRCTOCTL.O copepxa-
HEM HE@TH CYHAT 0O NOTepe Beca oOpasnoB.HeyTb (CHTYM) MOx-
HO co0parTh, ucnapre OeHaos, ¥ dcchenosarth. PekomeHmnausm 00
9KCTpPArMpOBaHEL Np¥BeneHH B raase li,

3.Bu00p padoyel EMOKOCTR

PaGovas xmIKOCTb:

I.He nmosxHa BH3WBATH RAOYXaHUA MOPOIH,OTCJIAKRAHAA
qacTrU, Zefopmalni

2.He IoaxHa BCTynaTh C BEUWEeCTBOM [OPOOH B XHMMYECKLE
B3aKMOLEACTBEE,

3.JlonxHa OHTE He TOKCHYHOR.

4,JonkHa UMRTH HESKYD yOPYroCTh EACHUEHHEHX napos (BoO
M30exsHRe HcOapeHWd ¢ NOBEPXHOCTH HACHMEeHHOro odpasua M
CHEXEHMS BA3KOCTH padouero macia B BaKyym-Hacoce).

S5.losxHa OHTh TepMOCTACUAbLHOR,TO eCTh COXPaHATH ILIOT-
HOCTb B Bakyyme ; KepOCHUH,ABIAACH CJIOXHOR CMeChn yrJjeromo-
ponoB (B TOM 4MCJe HM3KOKMOAUEX),B Bakyyme OOELHAETCA Jer-
KHMH KOM{IOHEHTamh, [epeXORAWHME B NApORYyn a3y, ¥ yIeJbHHR
BEC ero MNOCTelieHHO p&CTeT.

ilpy OTCYTCTBK¥ B OOpone DACTBOPAMHX RJI¥ HAOYXaowWwx B 00—

I8 KOMIIOHEHTOB OGpaszel ILJA OODeIeNeHRA NOPUCTOCTR CJaenyer
HACHIATH RONOM, hacHUeHMe o0pa3na (UIacTOBOR BOIOHR BIR ee MO-
1e1p% NO3BOJUT NocJe ofpelefeHWs NOPACTOCTH HRCOOJIB30BAThH 00-
pasell A7 M3MEDEHME YNeJbHOro 3JIeKTDUYECKOro CONDOTHBIEHHA,
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CROPOCTE DACOPOCTPAHEHEA YUOPYTHX BOJH, 4 3aTEM H colepka-
HEAl OCTATOYHOM BOXH KOCBEHHHMH MeToNami, COOCOG OTMHBKHM 00-
pasnoB or codei (MHOrZa 9TO HEOOXOUMMO IR NANbHEAWHX UC-
caemoBanu#t) opmpexens B § 4 raaew .

B cayuae, kKorma BOILY LA HACHIEHMA HCOOJb30OBATEH HeJb-
3a (HanpHMep, U3-3a pa3pymeHES o6pasia), B KauyecTBe pasdo-
gyeft XHNKOCTH ODEMEHANT KepOCHH, 9YTO OPMBOIKT K HEOOXOLMMOC-
TH IONOJHRTEJHLHOrQ SKCTPArEPOBAHHA [epen OOCAENYDIEAMM aHA-
JR3aMH,

Kepockn nmomxeH OHTH OYHEeH OT CMoJA. IlpocTolfi u Hanex-
HEll cDOCO0 38KANYAETCA B ABYX-TPEXKpAaTHO# (WAbTPALAHR ero
qyepe3 cmImKarenr Mapk® ACK,mjua dero 2-x JUTPOBYD NeNHTelb-
Hy0 BODOHKY 3arpyxapT Ha 2/3 o0bema CHIMKAareneM, 3aTeM
34JRBADT B BOPOHKY KepOCEH ¥ MelJIeHHO ¢WJIBTDYOT ero B OpH-
eMHy® KouOy. [lpErorosnesHyi# KepocuWH He/ecOo0pa3HO BHBET-
PHTh B BaKyyMe B TeueHHe HECKOJBKHX JaCOB IO OTHOCHTEJbHOR
CTACHAR3AUEH yHNEeABHOI'O Beca.

lIpyroi coocoG 3HAYUTENBHO OQJee CROXHWA,RO odecnedu-
BapMEY CONBEYD TepMOCTAORIBHOCTH, 3aKINYEETCA B OOJNYYEHHH
OpoMeXyTOYHOM ¢paxnue nyrem OeperonkH,CoOHpamT amnapat LIS
OEDEeroHKA M3 KOAOH OHrJepa B XOJOLZRIbHEKA. OTTOHAOT roJIoB-
HYD DparmED IO TemoepaTypWw KEOeHEA B 210~225°C mo Tepmomer-
Py C WApMKOM H3 YPOBHE OTBOJIa M3 KOXOH, 3aTeM I'OHAT A0 TeM-
gepaTyps 260-275°C. dror OPONYKT COGCADADT M 33TeM HCOOJIb—
3yDT B KadYecTBe HACHmamZledt XMIKOCTH. 3Ta OPOMEXYTOUHAA
¢pako¥a EmeeT BEXOH NOpARKa 50-60%, ee BABKOCTBH OKOJO 2 cII,
yoeJbHuH Bec okoio 0,8 r/cm®.

llpr padoTe ¢ KepOCEHOM HEOOXONEMO OEePHECLMIECKM KOHTPO-
JUPOBATh ero yHedbHW# BeC H CJRINETH 3& NPOIPAYHOCTHD.

BMecTo KepoCHHA NpeXnouYTHTENbHee CHJIO CH NPAMEHATH
1MCTHR YTAeBOROPOL, HAUpEMeDp, H-REKaH, BOOJNHE YIOBABTBODAD-
LB# BCeM TPeCOBPAHAAM, HO OpBMEHeHEe ero Henphmemiemo NC 3KO~
HOMHYECKHEM NIDEIUHAM.
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4. Tpedopanud, npenspABAAeMEe K angapatype LA
HachueRsA o0pasnoB XHIKOCTHED

AnnapaTH, DpUMeHAeMHe IAA HACHHeHES O0pa3loB XRMIKOCTHD,
ONACAHH B pAlNe DYKOBONCTB. OONYHO B KAYECTBE EMKOCTH LpHE-
MEHSIT KOJOKOX (OT HAcoca KOMOBCKOro), BaxyyM-SKCEKATOD,
BakyymHu# mxad. M3 kommwrierra ycramopxm BY-3, BxomAmeZ B
annapartypy AKW-2,dCHOONB3YDT TOJBKO BAKYYyM-HACOC ¥ NaHENb
KOHTPOJIA BakyymMa. EMKOCTH LJIR OGpAsNOB STOR YCTAHOBKH -
KoJ0a DYH3eHa CO cOelMalbHO# BOPOHKOR - BMemaeT He Oojee
5 oOpasuoB,a 3arpyska ¥ BHIPy3Ka 00pa3NOB 3aTpyLHEHH,H03-
TOMYy ee OOHYHO He [DAMEeHADT.

B CBA3HK C TeM,4YTO B HacTosdlee BpeMA OPOMHIUIEHHOCTH
He DOCTABIASLT CHELMANH3EDOBAHRHX &00apaToB YIOBAETBODK—
TeJbHOM KOHCTDYKLEM, HUXe LDABeleHH TPeGOBaREA,KOTODHE
DONXHH OHTH INPENnBABJAEHH K CXeMe B KOHCTDYKTHBHEM 3JeMeH-
TaM anjapaTd, ¥SrOTOBASEMOTO CBOEME CHIAGMH.

I.Aqnapar npennasHavaeTcA LJIA ONHOBDPEMEHHOI'O HACHNE-
HuA He meHee 30 odpasmos IKHameTpoM ¥ IJIEHOR mo 30 MM.

2.Annapar (OpH OTCYTCTBYM B HeM CJENOB XEOKOCTH) IOJ-
XeH ONTb I'eDMeTHYeH Op4 OCTATOYHOM NABJIEHEM 5 MM DTYTHOTO
cros0a NpE BKIDYEHHOM BaKyyM—Hacoce.

3.00pa3ns YKAAIHBAOT B KPACTANXM3ATOD EAR COEOMaAb-
HYD KDBETY.

4. llonxH GHTb oOecmedeHy: pa3feAbHOEe BAKYYMHDOBAHEE -
00pa3LOB # XMIKOCTH ¥ MelJeHHN 3aJEB OGDA3LOB XEIKOCTH
0p¥ ee IBHXEHMR CHU3Y-BBEPX.

5.1{OHCTDYKUMA anilapaTa HOJKHE o0eCNedYETh BH3yalbHHE
KOHTpOJb NOBENeHUA XMIOKOCTH ODH BAKYYMADOBAHEM W 3aJUBe
00pa3LUoB 4 MelJeHHOe [pUBELeHMe NABIeHHA K aTMocdepHCMy -
OCTODOKHHM OTKDHTEEM BeHTRIA JOCJe OCTAHOBKM BakyyM-HaCO~
¢a No HCTeYeHMM 3aNAHHOIO NPOMEXYTKA BpPEMEeRR,

6.l1A KOHTpPOAA BAKyyMa HCOOIBE3YDT OCPE3NOBHA MDYXRH~
HHE BakyymeTp (pTyTHH® BAKyyMeTp OPUMEHATH He caenyer).

7.0pumeHeHne 3JeKTpHYECKUX YCTDOHACTB BHYTDE annapara
MOXET OHTh IOIYWEeHO [pW YCJOBUK CONIDAEHHA Oparwn Oesonac-
HOCTH IUIA CDeN,HACHWeHHUX napamy JerKEX He§TeuponyKTOB.
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8.[lepen BakyysM—HAcOCOM HEOOXONMMO [IPELYCMOTDEThL JIOEYW-
Ky B OCYWETEJNHE C XIODECTHN KajblIMeM ¥ TpPaHCEOPMATODHHM Mac-
JIOM.

9.Ha BakyymHO# JHMHME K aQnapary LOJXeH OHTh YCTAHOB-
JleH 3a00pHH# KpaH.

B KadecTBe [OpUMEpOB &ON&PATOB, YIOBJIETBODAWMEX Nepesic-
JIGHHEM TpPeCOBAHHAM, DACCMOTDHEM 3 KOHCTPYKUHE MOPOUDOOKTH-
BaTtese#.

a) loponponuruparens [OPO-3 (puc,I5) npenuasHageH WA
HacHleHMA XHIKOCTHD OGPA3NOB Manoro pasmepa (30 mM) B KO-
JEYecTBe OO0 30 WT M COCTOHT M3 TOPH3OHTANBHOIO UMWIMALDA C
OTRUIHBamMei#CA KpHuKO# ¢ RINOMUHATODOM, BHYTDE UWIAHIpA
IOMEWanTCA IBe KOBETH - BepXHAA LA XHOKOCTH ¥ HMXHAA mIA
CyXHX 0o0pasuoB. [JIA cJUBa XEOKOCTE B HUXHOD KOBETY npenyc-
MOTpPEH KJapad ¢ py4YHuM yopasieHnem. [ HaoLo#eHHA 3a Opo-
Heccom BAKYYMEDOBAHHA ¥ CJAMBA XKIKOCTH NOJOCThH angapara
ocBemaeTci CBeTOBOUAMH.

6) loponponETHEaTexb IR HACHWEHMA OGPa3lOB GOJABLEX
pasmepor (prc.I6).

AnoapaT mosBoAfer OEHOBpPEMeHHO HacHmaTh Ho 14 oGpas-
noB guamerpom g0 80 E BHCOTOX KO 150 MM. KOHCTDYKTHBHO OH
BHOOJHEH Ra Oase cepMBHOrO BakyymHOro mkade, BO BHYTpPEHHOD
HNOXOCTH KOTOPOr'O YCTAHABIKMBAETCA KapKac ¢ IBYMA KOBETaMu-
i odpasuoB B Hachmanme#d xHIKOcTH. A CJOMBA KEIKOCTH
NpeRyCMOTPEeR SJeKTDOMArHUTHHA KJanad.[nsa HaOgoneHus 3a
OpOLECCAME BAKYYMUDOBAREA X CHUBA XUIKOCTH HA KapKace yc-
TAHORJIEHA BJEKTDOJNaMNa,d B KpHUIKe WKApa BHPE3AHO CMOTDOBOA
OKHO, I'épMEeTBYHO 38KDHTOE ODPraHNYecKAM CTEKJIOM.

B) lloponpoouTupaTens Ha Gaze BAKYYMHOTO SKCHKATOpA
(prc.17).

AnnapaTr DO3BOJNAET pasleibHO BaKyyMHpOBATh QOpasin #
HACHIMADNYD XANKOCTh. BAKYYMEDPOBAHHE OOpAa3UOB (DU OTKJINYEH-
HOM OT HMCTOYHEKA Bakyyma COCYNE C KHOKOCTED [03BONAET CHU-
38Th OcTaToYHoe mamiexne xo 0,5-2 MM pr.cTONda,B TO Bpema
K8K IpY COBMECTHOM BAKYYMUPOBAHAYM OCTATOYHOR LABAGHUE KOHT-
POJIBpYeTCA IABJEHEEM HACHNeHHHEX 08pOB RAOKOCTH (IIR KepocH-
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Basrsreaianyun)

Prc.I5 O6mmit BRI mopoupommTuBarexns [OPI-3
HaCHUWEHAA OCpASIOB MAXOro pasMepa.



]

&~ ) /’/
}_/ &J“’ of /V

Prc.16 KOHCTpYKUMA BHYTPEHHEro ycrpoficTBa LIA Hachle-
HESA OGPAa3NOB GOJABWOI'O pasMepa B CEPUAHOM BaKy-
yMHOM mKady.



Puc.17 Cxema HODONPOIUTHBATENA H4 083€ BaKVYMHOI'O
3KCHKaTopa
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Ha,AanpEMep, 30-40 mM pr.croxnoa).

AnNnapaT COCTOHT M3 MCTOVHMKA Bakyyma (1), JOBYyWKE
(2), BakyymHoro sgcmxaropa (3) ¢ yCTaHOBAEHHHM Ha €ro
KpHEKe TPeXXOZOBHM T-o0pa3muM Kpadom (4) B sKcEKaTOpa ¢
padoge#t xagkocTeb (5). CoeRMHEHUE 3NEeMEHTOB CXeMH BHIOM~
HEHO C DOMOmMBD MACJIOGEH3O0CTOMKOI0 BAKYYMHOrO WiaHTa,

S.[0oxdop, OOATOTOBKE ¥ yKJaaxKa
o0pasnos

B onxy DApTED IAA onpenesieHUA NOPHCTOCTE NOXSMPADT
00pasi OpEMepHO C ONMRAKOBOU IO HMX BHEMHEMY BRIY JKTO-
JOTBUECKOM XApaKTepHCTEKOR.IIA HaCHNeHMA HCHOAB3YDT O0-
pasii OPABMIBHON I'eOMeTPHYecKod @wopMH (KYOHKHW, HANMHIDH)
¥ KYCOuKM BecoM He MeHee 15-20 r. llomroTomxa KycodkoB
HeOpaBuwibHOR QOPMH B3AR/IDYEETCA B CTJIAXHBAHMHM OCTDPHX
KPOMOK C OOMONBO HANDMJBHEKA RJIM HAXGAYHOrO Kpyra ¥ yia-
JeHEA C NOBEPXHOCTH JErKO OCHIOADUHEXCA YacTull,OCpasud
foMemapT B KOBETY B OLHE cJof., CAOHCTHE 00pasiH YKJIAUH-
BaDT TakKUM 00pasoM, UTOCH NJOCKOCTH HAIIACTOBAHEA DAC-
NOJaraNAch BEPTHKANBHO,

6.Pexuy HacHmeREA

DBHOONHEHHHe ONHTH ® pacdeTH /¥4 / DO3BOJNANT pEKO-
MeHIOBaTh HJNA 0O0pa3’UOB OCHUYHHX PA3MEDPOB CJAENYOmMe pexu—
MH HaCHEEHHA.

1.Bpemi PakyymEpOBSHMA XMIKOCTH,KaK BOIH,T&K A Ke-
POCHHA KOJAXHO ONTH He MeHee 25 mMmHyT. O 3aBepmeHEM Ba-
KYYMEDOBAHMA CYNAT NO NpeKpalleHWo BHEEeJeHHA KpYNHHX
Oy3HPHKOR.,

2.Bpems BaKyyMEpPOBAHMA CYXHX OCDA3UOB:

lponnnaemocTs, MI : Bpemda, uack

> I 0,5
0,1-1 2-4
(0,1 mo I0

3.Bpema 3aimBa 00pasuoB XAAKOCTED -I10-I5 wmH.



KrOKOCTh HOJXHA 3ajl®BaTh 00pasilH, IBHrasich CHK3Y RBepX CO
CEOpOCTED, He [OpeBHUAanmed CKOPOCTH KaNWINADHOA NPONHTKE.

4.Bpema BarRyyMHpOB&HMA OOpa3lOB, 38AHTHX XHIKOCTBHD -
I0 mmEH.

5.Bpema mnpupenesus OCPASIOB K aTMOCYPEepHOMY I1aBieHHD-
He MeHee 3 MMH.

6.Bpemss noHacHUEHEA - BHIEPEKA OOpA3UOB NON YPOBHEM
XAIKOCTH NpE ATMOCJEPHOM NABJISHAH:

[lponnuaemocTsb, MI: Bpema, yack

> 10 okoJo 1
I-I0 >16
<1 240

ling RacHWeHuA 00pa3uoB Goybmworo pasmepa @ o 80 ® H
go 100 mMM OHJIE HafffeHH cJelyPlUHe ONTEMANbHHE DEXEMH:

B&KYYMUDOBaHAE - 10 wacos

CNB - He meHee 10 mmH,
BaKyyMEpOBaHEE OOpa3lOB NON YPOBHEM
XUOKOCTH - I uwac
OpEBEeNeHEe K aTmocdepHOMmy

INABJIEHHD - He meree 10 mmH,
JOHacHigedue - 6 CYTOK.

7.B3pemEBaHEe o0pasNnoB

Cyxue oOpasnu B3BelHBAOT H NoMelanT B koBeTy.HKoBeTy
0epeHOCAT B annapar LJIA HACHWEHWUS.

HacvuieHHNe ¥ BHIEPXaHHHe NpM aTMOCQEepHOM LaBJIEHHM
00pasly B3BEWHBADT I'HMIPOCTATHYECKH.

s rugpocTaruyecKoro B3BEWWBAHEA HAN YamKOA BeCOB NO-
MEUWawT MOCTMK, Ha KOTOpPHA CTaABAT COCYyN C XEAKOCTHD. C OO~
MOLBD OHHUETA odpasell OHCTPO 0EepPeHOCAT B KODP3HHY,CONETEH-
HYO U3 TOHKOA [POBOJOKH, WJIM NeTI0 JeCKH, IONBeWleHHYR K LyX-
Ke JeBod damku BecoB. [lorpyxeHHUZ B XMOKOCTH odpasel He
LONXER KacaThCsA CTEHOK M IH& CcTaKaHa.Bec KOP3MHKM y4YHTHBANT.

[lo 3aBepnieHny r'ugpocTATAYECKOrO B3BEMMBAHMA Bceft nap-
THM B3BEeWHBANT HACHUGHBEHe 00pasus B Boaryxe.luas sroro o6-
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pasuy BHHEMBUT W3 KOUBeTW C XAOKOCTHD, YLAJADT RA3OHTOK XA~
KOCTH C NOBEPXHOCTE H B3seWMBANT B ODKCE UJIK HA 4aCOBOM
crexne. CremoB EMIKOCTH HA CTeRJde OCTaBaThCA HE HOJAMHO.

YnaneHye NOBEpXHOCTHOrO CJOA XHIKOCTE MPOM3BOLAT ¢
goMoWbD CJleI'Ka CMOYERHOR B TOA XKe XMIKOCTH QUILTpPuRAALHOR
OyMars - no OOSMBJAEHUS [epBHX OTYEeTJMBEX [pPU3HAKOR MATOBOM
SOBEpPXHOCTH.

B3pemEBaR¥e NPORIBOLAT OOHYHO HA TEXHUYECKAX Becax
I-ro xjxacca YyBCTBHTeJNbHOCTHI 10 MI' ; B3BeWRBaHMe Ha asann—
TRYECKHX HeMOPepHHX Becax yBeJHYHBAeT NPOR3BONATENBHOCTH
Tpyna, Tem OoJee,uYTO MOXHO He omunaTh [ONHO{ CTACHAM3AIKE
oTCcYeTa N0 yKalaTe o, maJONOPUCTHE OJpA3LK MaAOro pasmepa
B3PENMBADT TOALKO HA AHAAMTHYECKUX Becax.

8, Qmuoxy B3MepeHns

Jmgoxa R3MepeHHs OOPMCTOCTR CJaraeTcs M3 OLMIOK B3ERe-
WMEAHYA, OWXOKM NONIOTOBKM HACHWEHRHOro o6pa3la K B3Bemu-
BaHMDO B BO3IYXe, OMMOKK,BH3BAHHOR HENOJHOTO# HACHIeHUA:

' J-q—pi
(P B) R T s

roe AD - OLBGOKA B3BEUMBAHHA,

Aa' - OmBOKa NONPOTOBKE HACHUEHHOrO o0pasla K B3Be-

MHBAHWDO B BO3AyXe,

Y - ommoKka E3-3a HEHOJNHOTH HACHUEHLS.

Besmuuna 4 P mana naxe Opu B3IBemUBAHAY Ha TexHWYec-
KMX Becax I-To KJacca nm He OpeBOCXONMT * 20 MI-YIBOEHHOTO
fopora 4YyBCTBHTEJIBHOCTH 3ITHX BECOB. ‘

OwpOxa mOLrOTOBKR OOpaslil K B3BeN¥BAHMO B BO3Lyxe AP,
3aBUCHET OT OHTA JAG0OpPaHTa ¥ MOXeT ONThH OlieHeHa MO UAHHHM
cnenyanbHo  [1OCTaBAEHHUX OMNNTOB,38KNDYADWEXCA B MHOLOKpaT-
HOM NOBTODEHAY OCYWEHHd NOBEDXHOCTH W B3BEWMBAHUA OUHAX M
Tex Xe o0pasnoB. MOKHO OPHUHATE A Pé =AF.

HeposnHOTa HACHIEHHMA MOXET ONTH OOeHEHJ B pelyJLTare
clelMalbHHX OOHTOB,B KOTODHX HACHMWERHER o0pasel nOMewaoT B
quaaTomerp (cocynm ¢ TOHKOR IIKHHOK TpamyMpOBaHHOR Tpydkoft),
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3an0THAOT [OCAENHEE TOR X& BaKyyMHDOBAHHOY XMIKOCTLR IO
METKM B BAKYYMHDYDT. B cayuae HeNOHACHMeHMS o0pasua OpH
BAKYYMRPOBAHUR YDPOBeHb XEOKOCTH B HNRJIATOMeTpe NOBHCHTCA
38 cYeT pACHUPEHHA BO3NYXQ, HaXONAUEroCA B MOPOBOM (POC-
TPaHCTBE, TO eCTh

A
Y~VB

rie: V, - nOaHHE oGbeM NOPOBOTO TPOCTPRHCTHA ;

AV - HemORacHmWEHHHE OGbeM,ONeHeRHH 0O NRIATOMETDY.

Beamuuna Y A XOpOmErc KOJJEKTOpa Mala, B TO Bpemd
K&K LA KOIEKTOpa ¢ HA3KKMM SHAYEHWAMM NODHCTOCTHE ¥ OpO-
HZLAEMOCTH MOXET JQCTHIaTh 2-3%.

CymmapHas OTHOCHTeJBHad oWMOKa OllpenesNeHud NOpEC-
TOCTH MOXeT OHTh OueHeHa (ODE YCJAOBWA BHIOJHEHAA H3JOXEH-
HHX DEKOMeHIALMi MO pEXUMY HACHMeHMA) BeNMYHHAMHA:

npg M > IS%2 n £>I00 Ml - 2%
npr S5<M<I5% u I0 <K< I00 Ml - 2-5%
npEmM< 5% u K<I0O mI - mo IOZ.

YkazaHAWe BeJUSIMHE He YYUTHBEDT ONKOOK H3-34 HedoJ-
HOTH HACHIeHAd,

9. OcoUeHHOCTH ompenelieREA OTKPHTOR OODECTOCTH
METONOM HACHWEHRA OOJLIEX 00pa3LOB KepHa,He
coze EX BHellHAX KaBepH

llesiecooOpasHo BHIOJIHATE K3MEPEHMA OODHUCTOCTK Hefdoc-
PeICTBEHHO HA [IeJlEX KYCKAX KepHa, K3BJIeYeHHHX M3 CKBaXH-
wv (10 ecTs ¢ Imaamerpom HO 90 MM, maMHOA Ko I00-ISC mMm),
O0COOEHHO [pH ABHO BHPaKkeHHO# HEONHODOLHOCTH paspesa,He-
BO3MOKXHOCTH BHIEJIEHMA OpeNCTaBHUTEJLHHX OGpa3snoB OSHYHO-
T0 pasMepa, pelieHNA pANa MeTONMIECKEX BOOPOCOB B T.O.

Ind p3pemuBaHuWA, B 3aBMCEMOCTH OT Beca oOpasua,ic-
DoIB3YT BecH 1-1-1000, BTa-2000 (2 kr) waz T-5 (5 xr),
BIk-5G0/10, BAKT/IO.

PexnM HaCHWEHNA OPMHHMANT COTJIACHO NYHKTY 6.

(Gpasen HacHmapT M B3BEWABANT B XEMHYECKOM CTaKa-
Be Wiy KOBeTe U3 Oprcrexia.

Nepen HackueHneM 05pa3ell NOMENANT B KOP3MHKY,YTO
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NO3BOJIAET NPOM3BECTHE THIPOCTATH4YECKOoe BIBENMBAHUE B TOM Ke
cocyre. Cocyn mOnkeH OHTh pacudTad He (oJjiee,deM Ha IBa 00~
pasud.

JiA B3BeWMBaHRA OUPA3UOB OCJBWOrO pa3mepa B BO3Xyxe
¥ XHEKOCTH MOKHO HMCOOAR30BATH ONCTpPOXeflcTBYyDIHAE BecH
BIK/500 r/10, ocHameHHWe OPHCOOCOOJEHHEeM,CXeMa KOTOporo
npEpenera ma pc. 18 /B.l.Noranom,1975r./.

pucoocodaeHBe nperncrabiAer codoit gamky (3) H3 opra-
HEYECKOro CTexid, Ha KOTOpO# ykpenaneHa croira (4) maa
pofBemMBAHKA KOP3HHKH (6) ¢ olpaamom (5). C ueabD cHEXe-
HEA H3HOCA YaliKB [(pH B3BEWHBAHUR CYXHMX H HACHIEHHHX Kepo-
CHROM 00pa3lioB, B ee LUGHTDPAILHOH 4aCTH BCTaBAEH Kpyr us
Hepxapennefi ANCTOBOW craiu ToxuuHo# 0,3 mM. Macca uvawkm
BMECTE CO CTOHKOX W KOP3EHOYKOM DABHA MAcce CTaBRNapTHOH
YawKn BecoB. IAA YCTAHOBKM CTAKAHA C KePOCHHOM IJIA IKI-
POCTATHYECKOrO B3BewRBaHHA, Ha HeModep BecoB (2) omemaer-
cA noncraska (I), koropas umeer Opopessb HaA CBOGONHOTO
nBuxeHus crofika (4). [lp¥ rHAPOCTATHIECKOM B3BEWEBAHAK HA
qamKy BecoB NoMemaeTCA TapPHPOBOuYHWHE I'DY3MK, no Macce
paBHO# Macce KepOCEH&, BHTECHEHHON HONBECOM B KODSUHKOMH,
flps aTEX yCNOBMAX OTCYeT 0O UK&Ne BeCOB paBeH Becy o0pas-
na, DOrpyXeHHOrO 0N ypOBeBb KepOCHHA.

10. OmperneseHHs HOPUCTOCTH 00PaSUOB KABEPHO-
[OPOBHX [0ODOXR
VamMepeHEe OTKPHTOE NOPHCTQCTH KaBEPHOBO-MOPOBMX (10~
POR N[O OGHYHOA MeTONHKe HpMBEJU ON K CYMeCcTBEHHOMY 3aRK-
XSHAK EMKOCTR KOJJieKTOpa, TaK KaK Op¥ B3BeMUBAHMM Hack-
MeHHOro XrAKOCTBD o0pasiia B BO3AYyXe XMIKOCThL BHTEKEET M3
BHEL'HMX KapBepH 0O LeHWCTBHEM I'PABHTAIBIOHHEX CHJI. C mpy-
PO CTOPOHH, OpM OOJILIEX pasMepax KaBepH OOpa3lN oOHY-
HHX pasMepoB OYEBHIHO HeNpATONHH- o0beM 00pasla LOoJKeH
3HAYATEXBHO NPEBOCXONUTHL o0beMm KaBepH.llpE aTtom, oaHako,
HEeQOXONEMO MMETh B BHIY, YTO KaBepHOBO~OODPOBHE OOpPONK
HMHOPLA CQIEepXaT BONOPACTBOPMMHE BKJIWYEHUA, B Pe3yJabTare
4Yero OOKoBasi NOBEPXHOCTbL KepHa B npoliecce OYPEHUA MOXeT
OHTH paspylieHa BCJeNCTBKE [ACTBOPeHHMA,A Tak«e IUIPaBIK-



- 103 -

Fuc.138 lpucnocoGnenue OAA TEIPOCTATHYECKOr'O
B3BEWlMBaHUA Ha Becax tuna BIR /lloranos/
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4YeCKOro B MeXaHM4YecKOr'o BO3AeHCTBEA NPOMHBOYHOM XMIKOCTH.
Tak@e HapyweHWA OTMevanTcs Ha raycmde zo 0,5-I1,5 cM. B no-
nOCHPX CAyYasX BHAauale ynanawT BHewHm# cio#t KepHa Ha 0,5-
1,€ cm aima3Hoil QBAO#, JMGO H3roTABNKBANT UBJAMHAD WIH KYO
U3 CpelHe#t 4acTH KepHa, 0O BO3MOXHOCTE OOJBIOrO pasmepa.

OJon BHemHMM OCBLeMOM oOpasma NOHAMADT odbeM erd HOpHC-
TOK YacTH MuoC o0beM YTayCieHHBE, OOp&30BaHHYX BHENHUMH
KaBepHami, TO ecTb 00beM MexXNy MJIOCKOR WIE UMJIMHIPHIECKOH
NOBEpPXHOCTHD B NOBEPXHOCTHED TBepXo# Ha3H B mpelesax Kaeep-
HH.

ECAM o0pa3el UMeeT HenpaBUAbHYD QOpMY,TO BHemHNH
oGbeM ero ompelneiadT I'MIAPOCTATAYECKEM B3BeNHBEAHEEM B XU~
KOCTH, 38KJEHB KaBepHH (OYyCcTOTH Gosee I MM) CHJIOHOBOR MNEeH-
KOt M sanapadpuHEpPOBaB O0pasel HNE X& oOMOTap obpasel Kiei-
KOR JeHTOR / 55,066,771 /., Bec ¥ HAOTHOCTE OGOJNOUKH YuM-
THBANT KaK NpE onpeleXeHME oObeMmHod mioTRoctd (raasa v).

Ecam oOpasen mmeeT OpaBUNbHYL JOpMY,BHENHHA OOBEM
ompelenswT [0 UeoMeTprYecKuUM pasmepam / 56 /.

lasg oOpa3nos OOHYHHX DA3MEpOB C MAJNHME Ka&BepHamn
ONHCAHHYE NpHeMH NDPHMEPHO paBHOUEHHW.INA O0JbWHX OOpa3IoB
OPennoiTUTENRHEE onpelleJeHre BHEUWHETO 00beMa OGNMepOM.

Buemye#i 0ObeM LBIBHAPBYECKHX OOPA3NOB OlpeXe]ANT MO
pas’yJbTHTAM U3MEDEHEA pa3Mepos WTAHIeH-UMPKYJeM C TOYHOC-
te0 10 O,] MM ; 3a pacueTHHe BeJUYMHH IPHHAMANT CcpelFeapuf-
MeTHYeCKie 3Ha4eHud:

H( BHCOTH) - K3 3aMepor B 10 MEPHNEOHANBHEX CEYEHMAX ;

I(nuamerpa) - #3 31N 3aMepoB, TIe Il - YHCJO CedeHHi,
paBHoe I2-I5. B kaxgom cedeHM¥ BHOOJNHALT O TpM 3aMepa
ooX yraom 90-I20 rpanycoB TaK, YTOOW PYOKE WTAHTeH-UNPKVJS
He gonanan® B KaBePHH.

Kyou samepsmwT c TOR %€ TOYHOCTHD, BHOOJHAA MO 5 3ame-
POB B Tpex HanpasleHMAX, 38 cpenHion IJIRHY pelpa OPAHAMAIOT
cpendee E3 IS m3MepeHBH.

OTHOORTeNbHAA OWHMOKA OUSHKM OObEMa LWIWHIpA:

oV_oH , 20D
V' H D
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Mpm 30¢H(50 MM n 60<D< 90 MM ¥ AH=aD =0,2 mm

\13/

CuBCKa OHGHKHE 00BeMa Kyoa:

8V_ 3al

vV L
Tom 60< L<90 Mm 2 p L =0,2 mm

—Vs 1,0%

OnpenenerEe cyxoro peca, HACHUEEHMe XHIKOCTHD H TEI-
pocTaTHYeckoe B3IBENABAHHAE NPOR3BONAT C yueTOM DeKOMeHla-
UH#, cTeJaHHHX paHee.

[lepe1 B3BemwBaHKeM HAcHENERHQrO O0pa3lia B BO3LyXe 03~
pasell BCTPAXMBADT RJIH NOCTYKHBADT 0O CTOAY IJA YCKODEHHS
yIQNeHRA XMOKOCTH M3 BUIMMHX BHEHHHX K&BEpH.

o pesysbTaTeM B3BeWWBaHWA oopasna Py, P, u Py,
OIOTHOCTH XMIKOCTH f,‘ ,onpenejeHBA . BEEEHErO 00bema 00paz-
a Vo ( Do IeoMeTpUYEeCKEM 3aMepaM WIE B pe3yJbTare THI-
poCTATHYECKOT'O B3BeWMBAHKA 00pasLd C H3ONBDOBAHHUME KaBep-
Hami ) BHYUCJLADT :

~ OGBEMHYD [UIOTHOCTH NOPOBOY dYacTu odpasma P, (yop-
uyna 11);

- DOpHCTOCTh OOPOBOR 4WacTH Mo 00 Gopmyxe I0;

- KaxylLyoncA MUHEPaJOrE4ecKyD MAOTHOCTH

N . P&
qun— 1-m, .Pmm— R-P

- OOBEMHYD IJOTHOCTH NODPOIW

P = —\fl)‘; e 16

Torna: OTKpHTad MOPHCTOCTh K&BEPHO-OOPOBOro odpasua

A

LU

Ma ‘_‘1 - . I7
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eMKOCTH BHeNHEX KapepH (cuETas Ha o0keM 06pasna)

D
n

me = 1- §- ... 18
XOAA eMKOCTH BHENHHX K8BEpH
M
d“ = m “oe 19

IOAA OOPHCTOCTH MATpHuH (oobemsoff wactu): I -

llpr BH9HCAeHNE M« oo gopmysne IB yumTHBaNTCA BHEN-
HMe KaBepHH,Coolaabiecs ¢ OOBEPXHOCTHD 00pasua KPYHNHHMZ
KarRalaMl nyaMeTpoM coxee I-2 wM,To eCcTh Te,B3 KOTOPHX
HacMEaomas XBIKOCTh: BHTERAeT NOX ReHBCTBHEM CAI I'DAaBATSLMH.

BEyTpeHHHe KaBepHH, OKDYXeHHHe OTHOCHTENLHO MAAoIpo-
HEnaeMod cpeloa (MaTpHUe#), NRAPHOCTEDPYOTCH 3aMeTHHM NO-
HEReHHEM OObEeMHOR [LIOTHOCTH ; €MKOCTH HX YYHTHB&eTCH B
gponecce onpeneNeHEA HOPUCTOCTH ODOpoBof vacTE. YTouHe-
H¥e DA3MEPOB M MOPQONOTHE TaKAX KaBePH MOXeT ONTH HpOH3-
BelIleHO OyTeM M3rOTOBIEHPA CEePUR CPe30B~IUIaCTAH TOJIWEHON
2-3 MM C noMOWBD TOHKOMR aiaMasHo#t NHAH,

1I. OnmpeneneHre NODECTOCTE DHXJIHX O0pA3UOB

Ina yweHbweHEA ROTepH Beca odpasila B npouecce ofipe~
IeNeHAA OOPHCTOCTH pHXJAHE OODa3nH NOCAe IKCTPArHPOBaHEA
389exJAPT ¢ GOKOBOY moBepxHocTH. Ina storo, mocie omnpe-
IeNeHBA Beca CyXoro odpasla, ero GOKOBYD NOBEPXHOCTH fIOK-
pUBanT MIacTMaccol (anokcmEHAA cMona, MeHIeJeeBcKas 3a-
Ma3Ka, 3M&NUT B T.0.),0CT&BMB 9ACTH NOBEPXHOCTH IIA COOG-
@MeHnsa JOPOBOI'O DPOCTPAHCTBA C arMocgepoi. [lo pasHocTm
BecoB 06pa3na ¢ OOKpHTHeM ¥ Ge3 onpellefifieTcA BeC ILUIGHKH.
Sarem HackmanT olCpa3en OO OCHYHOM MeTONHKe KEepDOCHHOM
AR, BONOK B 3aBMCHMOCTA OT CBOKCTB (eMeHTHDYOUEero maTe-
prana. B3pecHp HacumeEHHRZ odpasel B XEIKOCTE B B ObkCe,
pAcCYMTHBADT OOPUCTOCTH NOPOAH, YYATRBAA OpH ITOM OOBEM
¥ MIOTHOCTH Q00N09Kd. Ecam B mpouecce HacHmeHRA TOpUH
0o0pasana OCKPOWRAKCH,TO ompele’eHhe NOPMUCTOCTH HYXHO iIpo-
BECTH B OCDATHOM NOpAXKE, TO ecTh,3H&A BeC HACHUEHHOrO
0o0pa3na B XMAKOCTH B B ODKCe,a Takxe Bec M Oo0beM  o0o-
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NOUKM, HeoCXONUMO IV YCTAHOBIEHEA BECA CYXOro 06pasua Ha-
CHNEHHHA OOpas3en BHCYmHTh (B clydae HACHUEHHS ero EMCTRI-
IMPOBAHHOM BONOA) WIM NDO3RETPArRPOBATH (eciu OH OHJ HacH-
WeH KepOCHMHOM), M30eras OpH 3TOM NOTeph MEHEPAJBHOR 9YacTh
B oGonoyxu. [lonyuus Bec Cyxoro odpasua, OpOBOAAT pacder
NOPHCTOCTH.

IZ.OHEEEMBHI& ODODHCTOCTE I'JIEH E TVIMHHCTHX
odpasuos

V3Bnexaemue OpH OypeHMM CRJIBHO TJIEHHCTHEe ONOPOXH,Kax
IpaBUNO, BHCHXas OpM XPaHeHEH, PACTPECKUBANTCA HA TOHKHe
[N8CTHUHKH, JAGO Oo0pasypnT 3uANdHMe TpewdAH, OOpeneauTh 00-
PACTOCTH TaKHX OGp&3LOB OCHY4YHM CNOCOOOM HEBO3MOKHO . Hame-
pPeHES Mo B IANHAX LEAeCOOOPS&SHO BHIOJAHATE TOJBKO H& npen-
BApETEJBHO repMeTH3HPOBAHHHX 00pasuax.

B aTom ciayyae meToNEKAa ONpeHeJeHHR 3aKADYEETCA B
cienyomem. BunelsercA oOpasell T'MEHH (SpUHLARTA) B BRIE
Kycouxa BecoM B 20-40 rpaMm u ompeleAseTCA ero EEXuMNi
o6beM, IJA 9Er0 KCNOABL3YNT MeTOj napafuRRpoBaHRd.[locxe
yRaseHns fapaguHa OOpenefeTcd pec odpasua Zo M mocxe
CymKE ero npu 105°C. florepa Beca, OTHeCeHHaA K OCBeMy
oopasua ra®EE (C yYeToM OOTepM Beca o0pasna), maeT OTK-
DHTY0 [OPDACTOCTbL IJRHH.

B caydae, ecam rauHBCTaA OOpPONa B IpONECCE CYMKR
coxpaHseT 00beM, OUpeXeJeHHe OOPHCTOCTH BWIOJHAETCA OOHY-
HHM NyTeM - MEeTOLOM HECHNeHNMA WIM ra30oBOJIDMETpPHYCCKEM.

[Ipy KSMepeHEH NOPHCTOCTH MOPOX B KavdetTBe Hackmen®elk
XHEKOCTHE CAelyeT OPHUMEHATh KepOCHK. Ero npuMmeHeREe #CRAD-
9eHO TOJBKO B TOM CJyyse,eCAH LEeMCHTHPYDNEM MA&TEePBAAOM B
nopone ABJAAETCH OHTYM.

Ecam Ha odpasuax Kpose HOOPHCTOCTH B NafNbHedilleM He-
00XOLUMO LDOBECTH W3MEepPeHRA 3JexTPUYECKEX CRORCTEB mopoxm,
TO INA HACHUEHWA HcOOJb3yercd Bola. Ee BCOOAB3YDT Takxe
(pA MONENUPOBAHAE OCTATOYHOR BONH., OrpaHHYeHHeM OpHMEHe-
HUA BOLH AB/AETCHA HaJWYHe B HOPONe BOZOPACTBOPEMHX coielf,
GoJbas pAcTBODUMOCTH MEHEPAJBHOI'O CKeJeTa NOpOAH,8 TaKkxe
Oonblasd HAO0yXaeMOCTbh I'JIBHH OpH BHCOKOM €e CONEepXaHHM.
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§ 2. HsmepeHde HODACTOCTHE A30BOMOMETDPAYECKEM
COocoooM

B OCHOBE rasOBOJNMETPHYECKO'0 CHOCcO68 onpeneNeHAs 00—
PECTOCTE JeXHET HaMepeHEe o0bema TBepXoff fasy¥ Ha OCHORe
CpaBHeHHS pe3yJLTATOB H3MepeHES ULaBJeHHA B HEKOTODOM 3aMK-
HyTOM O0beMe NpH BBeleHHE OlpeleNeHHOr'0 KOJHYEeCTBa CX&TO-
T0 rasa n0 ¥ 0ocJe OOMEmMeHMA B 3TOT odbeM odpasua.

K3BECTHH pA3NEYHHE BADHAHTH OCYLECTBIEHHA TAKOro
cnoceca.Tax, Hagpumep, B KaMepy C Ha49aJbHuM oObemom Ve
floMeTanT oopasel ¢ 0ObeMOM TBepnoll Jpasu Vr .Cosnaor p ka-
Mepe NamieHue PH BOYCKOM rasa,3aTeM W3MEHAOT o0bem Kamep
Ha BeamupHy AV ,HanpEmep nyTeM OPHCOENAHEHHS BTODPOR ka-
MepH, P pe3yabraTe 9Yero yCTAHABNMBAETCA napneHre Py.d3s-
JIEKaDT odpasell, 3an0JHANT Kamepy rasom N0 TOrC Xe Hayalb-
HOroO RapieHEA PH B BHOBb B3MEHANT 00hEeM Ha Ty Xe BeJHIR-
Hy AV - ycraHnapngBaercs naBneHme P2. HaoucaB ypapreHnA
WeHlleleepa-hnanefiposa JARX OCOMX OOKTOB,HAXONAT:

v = R. (P-B)aV
v (Pa-P.)(Ps-R)

A onpeneyeHEA NOPUCTOCTH HEOOXOREMO H3MEDPUThL M

PHEMHAR O0BeM odpasma Ve ,TorIa
m:l"% ve. 20

Buemnu# o6bem odpasua MOXHO W3MEpHTH:

a) cnocooom napapyuHUpOBaHMa, pPACCMOTDEHHEM R IaBe Y,

0) OUEHHB C DOMOWBD OCHemoMepa 00beM 06pasua,loKpH-
TOI'0 NApAPMHOBOA MAK ADPYTOR OOONOUKOA C HmOCJENyOW¥M BHUM-
TalueM B3 pe3yabTara 00semMa O0COJIOYKH,YCTAHOBJIEHHOTO M0 ee
BECY W IJIOTHOCTH,

B) BHYRCAMB 0O DE3YJbTaTaMm ooMepa 00pasna npaBmibHOU
TeoMeTpuvYecKodl Qopmy,

I') BEYUCJMB 0O PE3VJbTATAM PRIPOCTATHYECKOTO B3Beld-
BaHKA .
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53 cJiydyae npuMeHeHMA padoyes KaMepH C De3NHOBOK 060~
aouxcn / 50, #0 / mam cneupanpHOro KepHoaepxarteas (00 TH-
0y KeOHONEepKaTeldd I'eJMeBOro hoposuMerpa QBpME (cre lobora-
torieS ) BHelHME OObeM UMAMHIPHYECKOrOo 00paslia moxeT OHTh
ofipeesieH ¢ NOMOWbD OOBLEMOMEpa.

flo peay/sbTaTeM OLEHKE 00beMa TBEepHOR yasu Vr @ Becy
cyxoro odpasua Py moxer ONTb BHYKCAEHE M KAXYUAACA MEHEDa-
JOTMYECKAA UIOTHOCT:

_Pnrm = T‘ﬁ

naK OJO YCTaHOBIEHO B De3dyJbTare onpeneleNBa O xm
METONOM HACHIEHHR XWIKOCTHD W T&30BOJDMETPAYECKH, DACXOX-
ZeHMe 3KayYeHME HecymecTBerHO / 105 /.

BO3MOXHOCTE OfpeldeNeHHA OOPUCTOCTH O€3 [pUMEHEHES
KHKOCTHA NDE ONHOBPEMEHHOM ONpemeJeHEH MEHepaloruyeckol
WIOTHOCTH C COXDaHeHHem 00pas3ul npencTaBlfAeT COJNLmHOA HH-
repec.il]o 3TOR OpPBYEHE HEeJecO00pa3HO OHPEXEeNHTh Tpesopa-
HUH, KOTOLWE CJenyeT NpeXbABUTh K OObEeMoMepy.

llpexne BCero HEeOOXONEMO PACCMOTPETH BONPOC O TOYHOC-
T u3MepeHmi.CpaBHeHEe [OTpeLrocTed U3MEepeHmA [OPMCTOCTR
N0 CrOCOOaM HACHIEeHHS A /Tlw ¥ TA30BOJIOMETDUYECKOMY 3 Mr OfK-
poneT / /5 / K ypaBHeHHD

ama = TR ame a2l

Orcoma cneqyeT,4YTO DABHOTOYHHE HSMEDEHBA NOPUCTOCTH
10 OOBEMy NOp ¥ 00 OUbeMY TBepnOd (ash peanrd3yDTCA OpK yC-
JOBMA TOYHOCTA B3MEpEHMA V/r Bume TOYHOCTE H3MepeHHs
o0bema fop B ‘L‘_n%"_' pas.

]
Brgamsa =0 ¢ yMeHblleHEeM 1o GHCTpPO BO3PACT&ET R

B odsnacTy o< ID%°nocrm‘aeT O0JbLEX 3HaYeHmi (Tak,opz M =
10%, 4,;’,”“ =9%, & apu 11, =3 Ln_)’E: 527).

JonoycTumHe NOIDENHOCTHE E3MEpeHEA O0bema TBepIO# a3k
pE YCJAOBHMM TA30BOJOMETPHIECKOro Xe OppellesieHMA BHEWHero
odbema (4TO o0ecne4uBLeT PABEHCTBO OTHOCHTEJNbHHX NOrpem-
HOCTEelt OOeHMx 9THX BeJMYEH) HDPH NOuyleKHoR a06COJINTHOR OOr-
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pemHOCTM u3MepeHEA mopmcTocrE 4m =0,5; 1,2 ® 5% maa pas-~
JABYHHX 3HAYEHHEE OODMCTOCTHA NpHBELEHH B CJelnypme# TaoJanue.

‘é’g ,% DpE NONYCTEMOK AGCOJMTHOR morpem-
HOGTE am |, %y

!
!

Mo, & !
i

05 ; I0 § 20 | 50
5 0,26 0,53 1,12 2,6
10 0,28 0,56 1,12 2,8
15 0,30 0,59 1,18 3,0
20 0,32 0,63 1,26 3,2
25 0,34 0,67 1,34 5,4
50 0,36 0,72 I,44 5,6

AHan¥3 pas’judHHX CXeM I'a30BOJOMETDHUECKOrO H3MepeHmA
NOKasSHBAEeT,YTO NOCTEXCHUE ACCOJOTHOX OOrDENHOCTH H3IMEDEeHEA
LOPHCTOCTHE XOTA Os B IZ nocTmraercd Jumb ODM OYeHb BHCOKOHR
TOYHOCTH H3MepeHHA NaBJeHuA.Jllaxe o0pasSLiOBHE MGHOMETDH KJac-
ca rowocTH 0,16, He roBopA yxe O MBHOMETpaxX KJ&CC& TOYHOC-
T8 0,25 u 0,4, He odecmeyyBanT HEOCXONHMOH TOYHOCTH H3MEpe-
HHA oCpeMa TBeplod ¢gasH. YXoBAeTBODHTEXLHME DE3YJAbTATH MO-
TYT OHTH DOVIYYeHH JEAb Np¥ H3MEePEeHMH LABNEHUA XUIKOCTHHM
CTONGOM [OpH KATETOMETDMYECKOM OTCYeTe WIH,OO MEeHbllefl mepe,
C IOMOWbD MAHOMETpA C HAKJIOHEOA TPYOKO# C ONTHYECKHM OT-
CYeTOM K 3epKaibHOft mKaioif.

Ham6axee DpeAnOYTHTENLHOA,B CBA3A C 2THM,NDENCTARIA-
eTCA KoMoeHcanuoHHas cxema /75120 /.0OTHOCHTe/bHad NoOrpem-
HOCTh HSMEpeHHA OOPUCTOCTH C [OMOUbL® KOMNEHCAUMOHRHOrO 0Ube-
MOMepa INA MCCHENOBAHUA GONBWMX OOPA3LOB 00beMoM IO 500 cw’
KOHCTPYKuuA BHUIHU-BHHMKAHejreras cocrasmna peauyeHy ot 0,1
zo I,IZ (B 3aBECEMOCTH OT CHOCOOA ONPENENeHEA BHEWHEro
obrema / 78 / ).

HeoGxonEMO OTMETKTE,4TO NPE I'a30BOJIOMETPAYECKOM COCO-
0e HSMepeHEA o0beMa Ha pe3yJNbTATH ONHTA BAMAET COpOuMs rasa
HA DoBepxHOoCTE OoponH. YcraHorweno /74, 89 /,ato omuGka ne-
MepeHus oobemMa 32 cYer COpPOHBRE YBENUYMBAETCA C yBeJuYeHHeM
CTeneH® AWUCIOEpPCROCTH MaTeprala OOPORH, OO3TOMY DM HCCJEno-
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BAHME BHCOKOLMCIEPCHNX O0pasHoB Ia30BOJNMETPHYECKUM METO-
IOM ClenyeT UPAMEHATHL TeXHd.

§ o, YsmepeH®e aOCOADTHOU (HOAHOH) ¥ BAKPHTOHR
OODECTOCTH

AocosmwTHas (DOJNHAA) DOPHCTOCTh MOEET OHTEL BHYHCJAEHA
Io pe3yabTaTaM H3MEPEHHET MUHEDANOrWIecKOR un I O0beM-
Kot 30,, INOTHOCTHE NOPOINH:

me = | — 8’ ... 22

"nn
(werommka oUeHKE BeJHdMH ¥ {2, H3JoXeHa B TJaase V).
JHAA OTKDHTYD ['OPUCTOCTD 00pasla Mo OUPeNElDT 3IaK-
PHTYR OOPUCTOCTS:
My = Ma ~Mo
LOTPEMHCCTh ONpenesNeHUA OOJHOK NOPACTOCTR Oyner

Ao | a$h + 8P + a Pn 25
Ma Poan = Fn Pen )

naK OyIeT 0OKA3aHO B rJase Y aGCONNTHAS OOFPEeMHOCTE
QUeHKY MUJIOTHOCTH
b 0= N 0,005 r/cud
AMa

Torngr 75:3 cocTaBMT (IJIA DA3NMYHNX 3HAYERHR Qo n
$.=2,65 v/cu”):
9, .v/cM® 1 2,00 : 2,20 i 2,40 : 2,60
M. % @ 24,5 : 17,00 : 8,5  :1,8
L0 1004 1,7 i 2,4 i 4,2 1202

AGCOADTHAA NOPDEWHOCTL ONpeneseRud OOmed OOPHUCTOCTH
AMm, cocTaBifeT LAA I&HHOTO OpuMepa ~ (,4% BO BCEM LHa-
Ba30HEe K3MeHeHAs Ma .

{,OrpeiLHOCTh OnpefiefeHUs 38KDHTOR HNOPUCTOCTY HE&XOLAT
LV
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AMs . aMa+8/To

m, ms 24

BexgamHa ATl MoseT OWTh 3amada kak 0,2%.
Torma, OTHOCHTEJbHAA OOUPEWHOCTH ONpeHeNeHMA 3aKpH-
TOR MOPHCTQCTR IJIA DPA3/IMYHHX 3HAYEHHR [71, COCTABAT:

Ms  a% 1 0,1 : 0,6 : 1,0 : 5.0
éFn@fIOO,%: 600 : Iz20 : 60  : 20

Taxuu QOpE30M, OUEHKa BJIMYMHH 38KDHTON HODLCTCCTH
no IaHHHK JBOOPATODPHHX H3MEOEHHE Mo ¥ [Tla MOKET OHTH
peanE3oBaHa OpR BeJHUYHRE My He HExe [-2%.
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Tnasa Y. WUSMEPEHME OBLEMHOA ¥ MUHEPAZOTMIECKOA
[LIOTHOCTH

1A OLeHKH ROQM4YeCTBA BELECTBA B enmH¥lNEe o0peMa NMopo-
IH HCOOJB3YWT CJACHYDIHEe BEJIUYMHH:

- OO0BEeMHY JIOTHOCTH ~?n ,T/cM° - Maccy eNdHALN 0CBe-
Ma [OpOAH C HeHApYMEeRHO! CTPYKTYpOZ ;

- MEHepaJOTHYecKy®w IJIOTHOCTh S)m”P/sz - macey enm-
BALH o0bema TBepHOo# pal3h NOPONH C pa3pYmEeHHO% CTPYK~
TYPO#,TO €CTh IPH KCKINYSHHMA BIUAHKA SAKDHTHX IO ;

~ KaXyWyWCA MRHEpATOTHYeCKyD LAOTHOCTS ,§ .0 r/cs®-
Maccy eIMHELH Oo0beMa TBepnod (hasH HOPOOH C HeHapy-
WEHHO# CTDPYKTYpO#, TO ecTh C 3&KPHTHMH OOpaMH. 3ra
BEJRYHHE COBINSLAEET C MHMHEDAJIOTMYEeCKOR IOTHOCTHD
IJNA DOpON, He KMEenmEX 38KPHTHX [op.

H3eecres pAl cROCOO0OB M3MEpeHHA [IOTHOCTH. B HacTeA-

lem PYKOBOIACTEE DACCMATPUBANTCA CIOCOOH H3MepeHus:
1.00bemA0R IOTHOCTH ~

~ H3 OCHOBE T'HIPOCTATEYEeCKOI'O B3BEWHMBAHES 3a8NapapuHA-

poBaHHOr0 odpasua ;

- BHYMCJICHHEM N0 NaHHHM B3BeliYBaHHK{, BNIOJHEHHHNX LIA

onpeneJeH¥s OTKPHTO! MopHCTocTA (raapa 1¥).

2 MuHepasornyeckot MIOTHOCTH -

- OUKHOMETPRYECKH ;

~ CIOOC00OM TI'MIPOCTATHYECKODO B3BEWHBAHHA.

S.haxynecsd MHHEpalOrdvyecKoi MAQTHOCTH -

~ BHYNCJeHHEeM X3 HAaHHWX B3BeMWBAHEH, BHOONHEHHHX WA

onpenesieHUA OTKPHTOR [OPHCTOCTH.

§ 1. WsmepeHye OObEMHOR ILIOTHOCTH

ILna Toro, 4YTOOH M3MEDHTH OOBEMAYD MJIOTHOCTH 0Gpasla,
He00XONMMO B NOCTATOYHO W3MEpHTh CYXOA Bec oOpasua PI H
er0 BHEWHMHE oomem |, @

Op = —
o Vo

HavepeHue NpoM3BOLAT HA 00pa3lle, M3LOTOBAEHHOM ¥ JKC—

1parMpoBaHHOM COTVIACHO PEKOMEHNAUUAM, HM3JOKEHHHM B IJjaBax
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1 B ll. SxcrparupoBaHue HEOOXONHMO LIS YAQAeHHA GATYMOB X
noxyvenus OpaBRIbHOM OLCHRHE CYXOIG Beca (PI).

SdadeBne Vﬁ MoxeT OHTbL OOXYYEeHO DasNMYHHMH CIOCOGa-
MH, B3 YHCJA KOTODHX DEKOMEHIYDTCH:

1.Cnooco0 napapuHRPOBAHUA M T'MIPOCTATHYECKOT'O B3BEliN~
BABEA ;

2.Coocod oOmepa ;

3.C00co0 BHYMC/AEHAA M3 NAHHHX BIBEWMBAHUA DA Onpe-
IeJeHNA NOPUCTOGTH NO METOLY HaCHEEHHA.

1.Cnocol DapapyEBpOBAHRA

I.MsmepaoT cyxolt Bec odpasua ~ Py.

2.lapaguHupyT o0pasell, ONYyCTHB ero Ha I-2 cek B pac-
IapleHHHE DapapaH, EMeDWER Temnepatypy He pume 80° u mec~
ROJNBKHMR NOBTODHHME NOIDYXEHMAMH HapalABalT H& IOBEPXHOCTH
odpasna caoi ToampHO¥ 0,5-1 MM, He OCTaBIAA NYSHPHKOB BO3~
IyXa nOoX ¥ B cioe napaguHa. OOHapyXeHHHE OY3HPBKH yNeJaoT
npokanusaxmey. napafuxopoft odomouxu Harperof#t uraok.llpokoxu
3arjaaxMpapT.

3.B3BemnBapT 3anapadMHEpOBAHENE OOpasel Ha TeXHEYec-
KEX WIE aAainTUYeckux pecax (Po).

4.B3pemnBanT 0Opaser IANPOCTATAIECKE — B KOD3MHKE, DOI-
BeWIeRHOR K Cephl'eé KODOMHCJA BeCOB,WIH JONBECHB ero K yka-
38HHOK cephre C NOMOMLD TOHROH JECKE - (PB)' Be¢ KOpP3RHKE
YYHRTHBEDT.

5.BuHEMaDT O0pa3el], OCYm2DT €r'c PEIABTDOBANLHOM Cyma-
roft, B3BeWHBADT (P4) B yOeXIADTCs,YTO DOLA He NPOHMKAA B 0O0-
pasen (ecum pasHocts Py-P52 0,02 r ompenereHwe Opakyor).

6. BHYRCAANT OObEeMHYW IIOTHOCTH 00pasua mo gopmyJe:

S) - R.pLJPﬂQP
n (pz’&)j)m"_(e_‘q)P‘ eee 25

rIe: 535 - LJOTHOCTH BOIN,
S%w ~ IIOTHOCTH Mapagmua.
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Coocodom napaduHADOBAHEA MOXHO OHEHHTH OOBEMHY
LIOTHOCTD ¥  9YACTHYHO HIM NOJHOCTHY HACKIIEHHHX 0Gpas3moB.

B aTom caydae OpY BWUHCJIEHHM \an no popmyse 25 noi bBecom
P; moHuManT BEC HACHWEHHOro o0pasla B BO3LYXE HENoCpencT-
BEHHO Nepen napadHUPOBAHHEM.

[lnoTHOCT, napaguHa OOHYHO ONPENEeNADT OMKHOMETPAYECKHMM
cnocodom 1o I'OCT 3900-47 "HegrenponykTu". NeTomN onpenene-
H¥A [UIOTHOCTH" Ha mpodax, OTOOpPaHHHX K3 KaXNOi HORBO¥ nap-
Tum napaduAa, OoCcTymuBleld B JASOpaTOpHO, WM OYTEM IUIpO-
CTATHYSCKOPO B3BEWUBAHUA KYCOYKOB dapagpuHa HA aHaluTHdec-
KEX Becax.

Cnenyer ®mMeTh B Buly,d9TO NpA HOTPYyKeHHM 00pasua B
pacuiaBJeHHEE napapuH BO3MOKHO OOOra!leHHe [OCJeTHEerO BO3NYy-
XOM, NpPHEBONAUEE K YMEHbUEHUN BeJMUYAHH SBHaD . [loaTromy on-
pereyeHue j3uap clenyeT OpOBONMThH B YCJIOBUAX, OJYM3KEX K yC-
JOBHAM CO3LAHWA HA NOBEPXHOCTH 00pasua NapajMHOBOM 0J0JN0Y-
K4 0O CJenyoleys MeTONMKE.

HacumawT 3TaJORHHW 0Gpalsen ¢ HU3koAd mopHcTocThb® (70
1%) DMCTWLTMDOBAHHOA BOL OF M ¥3 NAHHNX B3BEWUBAHUA Ompere-
JAOT €ro BHEWHUM 00BEeM V[, C y9eTcu MIOTHOCTHM BOLW 0OpH TeM-
nepaType OnWTa. SaTeM 0Upa3ell BHCYWHXBADT, BIBCUMBANT (Pl)'
napaLAHAPyOT, B3BEWHMBENT B BO3ILyXe (Pi) n Boge (Fj).

Torma WIOTHOCTH oapagmia

R_- P

SFrap T TPIR 17

[%?_ GH] ... %6

OgvT noBTOPANT 4-5 pas ; pe3ylbTarH onpeneneﬂun‘p nap
0CpeqHADT . )
Ornoxa H3MepeHUA 03bevHO) MIOTHOCTM cocramiuser (npu

=0 3.

j%-I.O 1 j)uap-o,B r/em° ):

afr AR, $53P+ 088 0(R-R)+ 125 Qup(P-2) 4y
£ PR 08(R-R) -(R-P
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Benuvusa aTa npa A P=I0 Mr He mpeBoCcXOnAT O.Oz.r/cm3
#Jf 00Pa3UOB C MUHEMAIBHEM O0beMoM 7~8 cMm°.

2. CnocoQ oOMepa ¥ B3BEHMBaHUA

Cnoco0 npUMEHUM WIA oCGpaslioB, WMELWMX [IPaBUIBHYW Ieo-
METOMYECKY JOpMYy, IJanKie NOBADXHOCTH B OCTDHE KpoMKR.Ha-
MepeHMe DA3MEpOB OPOU3BONAT WTaHIeH-UUPKYJEM C TOYHOCTBI
no 0,1 MM B HECKOJIEKMX HANpaBieHUAX 0O METONRKe,R3JOKEHHOR
B raase IY. Owudka B oneHke odbema, NOJYYEHHOINO PACYEeTOM,
C ymeHbLEHMEM pa3MepoB oOpaslla BO3pacTaeT.

CpaBHeHMe De3yJbTATOR K3MeDEHMA OOBeMHOR ILIOTHOCTH
cgocodamn odmepa B NapapuHHpoBaHNS MNDOH3BOAMIOCEL DALONM ab-
TopoB, OOHYHO NONY4apT corjacHke pesyapraTh / S6 /.

g 2. W3aMepeHmEe MUHEpaJOrMYeCKOM OJIOTHOCTH

HamepeHBe MEHEDAIOTHYECKO)! MIOTHOCTU 3AKINYAETCHA B
ompeneNieHWE Beca u ooigma TBEpNO# a3y NOPOIH:

T
P = 3

Jna m3MepeHHA BAMAHUA 3aKPHTHX 0Op oOpaseu &1fg NOR-
TOTOBKH K onpeneneann.g)mu AOMXEeH OHTe Ne3MHTErpUPOBaH Ha
9YaCTHIN O BO3MOXHOCTH MANHX DA3MEpOB, TWATENBHO IKCTpa-
THPOB2H W BHCYmMEH N0 OOCTOAHHOIO Beca,

PasMepr vacTull He ZOAKHH OHTh MeHbwe I00 MkM - maup-
Helllee ¥M3MeJb4yeHMe 0Opa3La NPUBOLAT K CHCTPOMY DOCTY {O-
Tepp YACT¥ HABECKH H3-3a QuoTamdy 3 TpYy HOCTAM Opu yiare-
HMM NY3HPHKOB BO3LYXA Ha CTANMA HACHUEHMA 00pasLa AMIKCC-
THI,

MHHEPaJIOr#9ecKasa IIOTHOCTE NOpOUF 00JamaeT K3BeCTHOM!
M3MEHUYMBOCTED, OOYCJOWIEHHOH JOKALbHHMY M3MEReHUAME COCTAaBa,
HEONMHOPOOHOCTHI ¥ T.O. B CBASK C ITUM DE3YABTAT OUpELENeHHS
MOXeT 3aBHCEeTh OT pasmepos o0pa3la. [ioNe3HO, OLUEHUB NOpKC-
TOCTh M Kaxyuyocf MMHepajlOPHYecKyK IIOTHOCTL Ha Oo0pasle
VONBIIOTQ pasmepa (C coxpaHeHuem NUameTpa LOLZHATOPO KepHA),
pa3NeJHTh 3aTeM 3TOT 00pa3el H8 5-7 LDPATMEHTOB U ONpPeleJuTh
TJA KSXIOT'O Kaxymyocsd ¥ BCTHMHHYD MUHepaJorudeck.o MIOTHOCTL.
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B aToM caydY@e yHACTCA CTATACTAYECKH OIEHHTH JATOJOTHYECKYD
HEOLHOPONHOCTE LODOIH W Hamdojaee OpeIcTaBATENbHOE 3HAaye-
HEEe MEHepalorudecKodf IIOTHOCTH.

I.[lmxEoMeTpEYeCKEA cnocod E3MepeHHs MAHepaJIorH-
YecKOf MAOTHOCTH C yIANeHHeM BO3LYX8 KHNSYe HEEeM

Cnoco0 peKOMeHIYeTCA IJIA NOPOK,He CoUNepkaluX BOIOpacT-
BOPEMEX B pasCyxapmEX B BOLe KOMIOHEHTOB. MeTOIEKa u3Mmepe-
R¥A 3aKJYaeTcA B CJAEHYOMEM:

I.HapecKy usMearueHHO#® noponw B I5-20 r 3acunant B
IHKHOMETP~CTEKJAAHHHA COCYE CTpOrO ONpeNeseHHOro odhema -
ofveMon nmo S50 oM, Bec OnKHoMeTpa - Po, Bec OHKHOMeTpa C
uaseckolt - Pj.

2.3aMBBANT OAKHOMETD H& HOJIOBMHY O0bemMa IUCTHLIMpOBAH-
HO# BOZOM, OCTOPORHO B30SATHBS&NT H KUOATAT B NecyaHOR OaHe
30-60 mBH. Pex¥M KulleHES BHOUDAOT TaKUM,4YTOCH d€ HOAYCKATH
pPasCpH3rHBAHAA CYCHEH3HM.

5.JapT OMKHOMETDY OCTHTH, NOJHBaNT ero IACTWLINDOBaH-
HOK cBeXeRuIAJenHO# BOXoO# (4/5 oObema), TepMOCTATHPYOT ODH
20°C » momomaT YPOBEHb BOILH IO PHCKH,

4,TwarelsH0 OPOTHPANT NEKHONETp (RILTROBANLHOX Cyma-
Toff CHapy®u 7 B3BeNBANT - BeC Py

5.CauBapT COLepAMMOe, NPOMHBEDT OHRKHOMETD, 3AMOJHALT
er0 KUCTWLIRDOBaHHO! BOXO#, TepMocTarmpywr opu 20°C, moso-
AAT yDOBEHb IO DECKE B B3BeWMBAWT - BeC Pr.llocxenon onepa-
IED JOCTATOYHO BHIOONHATL Yepe3 Kawawe 10-20 onpeneneHui.

6.BHYUCAADT MHHEPAJIOLHIECKYD DJIOTHOCTH:

p, - po
Kn = BTy -(AR)

OurGKy B3MepeHUs MRHED2JTOHIECKO# [LIOTHOCTH NaHHHM
CIOCOGOM MOXHO NMDHHATE B8 = 0,0I r/cm®,

flpu padore ¢ napeckamu o 5-10 I Cienyer NpUMEHATH MEK-
HOMETpH 00bemoM 1o S-I0 cM3 ¢ BCTABHHMM KanwLIADaM# Ha UUIH~-

te, B KOTOPHX MOCTOAHCTBO 05beMa NOCTUI&EeTCH NPUEBENEAMEM
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YPOBHA XMEEOCTE K BEPXHEMY TOPIY Kanmuigpa. Kamgasdp Kox-

XeH BXONHTh B IODIHHMKO DHKHOMETpa OJOTHO W Ha NOCTOSHHYD
TAyOEHy. [IpocaudBaHEe XBOKOCTHE Jeped WABE$ HEXOOYCTHMO ; He~
TepMeTHYROCTE WAR(E MOXHO BHABHTH OO HAMOKAHHMD (QHABTPOBa-
XbHOR Oymar® y creskmE uepe3 30-60 cekyun mocre 3anO0NHERHMA
OEKHOMeTpA XEmxocTsb / 41 /.

Opr padore ¢ HaBecKaMé cBume 10 I' NPEMERADT DAKHOMET-
pH oGnemoM 20-50 cM® C IAHHHHM TODANEIKOM B KOJABIEBOE DHC—
Ko, orpaHEumBanmedt QHKCEPOBAHHHR OCBEM ; YPOBEHbL XHIROCTH
OPABOLAT K pHCKe 0O HEXHEMYy Kpal MEHHCKA.

2. [mgHOMETpPRYECKHH# cOOCOC H3MEDEeHMA MBHepaiorzgec-
KO} IJIOTHOCTA C yHANeHHMeM BO3AYXS BARYYMHEDOBAHHEM

B sTOM cnocole B KayecTBe XMIKOCTH MOXeT OHTh ECIOMb-
30BAHA KaK BOJA,TAK M OYMNEHHHY KSDOCHH H3BECTHOR IAOTHOC-
TH,olipefelieEHOR 0O cTaHNapTHOR MeTOnd@Re, H-IeKaH ¥ Ip.

JlocnenoBaTeabHOCTh BHOOJHEHWA ofgepausit T4 xe,YTo K B
BapRaHTe,OQBCAHHOM BHIE.

JnaneHHe PO3LYX8 BHOOAHADT CAELYDIEM OGD&30M:

I.llocne ooMemeHMs HaBeCKy B NEKHOMETD H B3BemEBAHHA
38NABANT B OMKHOMETD XEAROCTH TaK,49TOOH yPOBEHb €e OHJ BH-
me noponu Ha I-I,5 cm. [lukHoMeTp nomeqapT B repMeTHYHNE CO-
CYD B MeLUSHHO NOBHIANT BAKYYM TaK,dTOOH KUNEHEE XANKOCTR
OHNO RAK MOXHO MeHee METeHCHBHHM. [locle UpeKpameHms BuIele-
BER BO3AyXa OpEBONAT NABJIERKE K aTMOCPEepHOMy, NOJABADT B
OBRHOMETP OTBAKYYMHDOBAHHYR XHIKOCTh E BHOBb BakKyyMEPYOT B
revyenEe 30 MEEYT. CHEMAXT BAKYyyM, TEPMOCTATHUDYDT NKHKHOMETD
B BONAHOR OaHe, NOBONAT YDPOBEHP NO DECKE K B3BEWABADT.

Iig BaN0XHEENS NEKHOMETDOB XEBIKOCTBD NOCJE 3arepmeHrA
BARYYMEDOBAHEA $a2CTO NPAMEHANT CHENMaNbHOe pachpelelNE?elb-
HOe yCTpo#CTBO, HO3BOJADNEE ONHOBPEMEHHO 3aNOJHATH HECKOIb-
KO OHKHOMETDOB. B JUTeparype OOHCEH pAN COENHANA3APOBAHHHX
annapaToB, HHOrZZ2 XOBOJALKHO CJACKHHX,C [OOROOHHME YCTDORCT Ba-
“C

llponecC BAKYYMZPOBAHEA H 3&JEBA BHIOAHADT Tak Xe,KaK
¥ OpR HacHUWeHHM XHIKOCTHD 00DA3NOB C HEHAapYMEeRROX CTPYRTY-
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po#t, TO eCTh BaKYYMHPYDT OOpasly C XHIKOCTHD, ODUBONAT OG-
pasuy K arMocgepHoMy IaBJAEHHD.

CHocoOH yhaJsieHUs BO3OyXa KHNAYEHHEM K BAKYYMHDOBAHKEM
IO TPYHOEMKOCTH M 5QPEeKTHEHOCTH OPAKTHYECKH ONMHAKOBH.

NlpesmynecTBO NEpPBOrO - OTCYTCTBUE OOTPEmHOCTEHd ¥3~3a
HETePMOCTAGUMILHOCTA XKMAKOCTH ¥ OOJBEAS TOYHOCTL oHperene-
Hyik ee [JNOTHOCTH. [IpeAMyuUleCTBO BTOPOT'O - BO3MOXHOCTH HCHO-
JIb30BAHUA KEPOCHHA H APYT'HX YTJAeBOLXOPOIHHX XHEKOCTEH.

3.Cnocad THIPOCTATHIECKOI'O BSBEMBBAHKA

llng onpenejieHEs MEHEpAIOTrHYeCKOR IUIOTHOCTH COOCOOOM
T'HIPOCTATHYECKUI'O B3BENHMBAHHA NPEMEHANT clelllanbHHE KOICH
Ha 50 mim 100 mn (puc.I9). BepxasAd 9acTe KONOH NMEeT OTBO-
IH IJA yRoGcTBa OpM I'EAPOCTATEYECKOM B3BemMBAHRE. [pE om-
pelefieHus MUHepaJOrudecKkoil OJOTHOCTM MOXHO HCIOABSOB&TS BO-
Ly WIN KEpPOCHH ; NpelNodYTHTejbHee KepocHH, [LIOTHOCTE Kepocu-
Ha HeoOXONHMMO ONpenejATh OYeHb THUATENBHO U NOCTOSHHO KOHT-
POJNHPOBATH. [IpEMEEAEeMHit KepOCHH HOJXeH COHTHh OYAEeH AKTHBE-
POBAHHHM CWJIHKETreJeM B OTBaKyYyMHDOBAH B TedeHMe I-2 4Uacos.
OppeneneH#e IIOTHOCTHE KePOCHMHA TpedyeT TWATENBHOI'O TEepMO-
CTATEPOBAHRA.

Jna kaxmoro odpaspa oadpeneJeHEe MuUHepaXormdecko#t mwror-
HOCTH OPOBONAT He MeHee 2 pa3. INA KOHTPOAA OPaBAABHOCTH
oupeXerner af OPOM3BOLAT [O ITAHHOR METONHMKE ONCHKY MEHEpano-
PHYECKOf IIOTHOCTH LIS BEMeCTB C H3BECTHOR WIIOTHOCTHD.

Bce BsBemEBaHWA DPOBOLAT HA aHAJHTRYECKHX Becax.

[lpm onpenejeHHE MHEEpAJOrHYecCKO# MIOTHOCTE HEOOXONEMO
3HaTh OOBbEM MarepHara KOIOH,.W3meperme ero NpOBOLAT OREH
pa3 Oepell HayaJom padoTr [0 onpeue:umm‘_F’MH OapTHE o6pas-
nos. OnEH pas B Ipa Mecsua (OpR HempepsBHOK pacoTe) npoBO-
BAT KOHTPOJLHHE H3MepeHHA o0heMa mMaTeprana KOJCH.

Onpexnesenue o0beMa MaTepuana UPOBONUTCA B CAeLyomEM
NOpATKE:

1.llpompBanT KOJCYy C BHYTpeHHe# W BHemHEH CTOPOH XPOMO-
BO# cMecho M BHCYmMABANT B CYUWBIbHOM mKAapy OpH ¢ =105°C o
tocTosHHOTO Beca (Py).

2. 3a00IHAOT xgndy XHIKOCTHD C M3BESCTHOR Temneparypol
(c TognocTep 0,20C) ¥ B3BEmABANT PHOPOCTATHYECKH Ha aHaIH-~
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Puc.]9. Konba nas onpenexeHM: MEHepajorxveckoil
IAOTHOCTE OHOCOGOM TIKIPOCTaTHYECKOIO
BIBEIMBAHEA.
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THYECKEX BecaxX B CTaKgHe C EMIKOCTBHI TOX Xe TeMIepaTypy.
InfA oomBemMBEHKA KOJOH K KODOMHCJY BECOB HCIOJAb3YNT JEeCKy
RIE TOHKY® ODOBOJIOKY, I'MIpOCTATHYECKEE BeC KOJOHW 38 BHYe-
TOM I'MIDOCTATHYECKOIO Beca JEeCKE WIH INDOBOJOKY ~ PK re
S./3MepADT C TOYHOCTED IO 0,2° TeMneparypy EENKOCTH
IO HavajJa m Oocle Raxyoro B3BsaumpaHmd. [lo cpemHemy 3Hade-
HED TeMIOISpATYpH OHpeleJANT ee MJIOTHOCTHL ( ‘P;: ).

4.00beM marTepmana KOJAGH HAXONAT 0O dopMyJe:

Ve = PuzBur -
§Y)

OnpeneneHde OOBTOPANT 3-5 pas. 3HaueHHe Vk HAXONAT Kak
cpelHeapHEtMeTHIECKOE H3 STHX OnpeXeleHHN.

B cayyae npuMeHEeHEA KepOCHMHa €TI0 OONI'OTOBKY E ompele-
JIeRNe [UIOTHOCTH OPOEOIAT A Kaxno#d NapTHE KepOCHMHa 3SaHOBO.
(penBapATeNbHO BHOOJIHADT TPEXKPaTHYD OUYMCTKY KePOCHHS aKTu-
BIPOBAHHHM cuszKarenem. O4uUeRHHE KepOCHH 3aiEBADT B M-
KOCTh, OOMemanT B BakyyMmHeR mxkag m Bakyympyor I-2 waca.

Iis onpenejedus IIOTHOCTH NpHMEHADT CTAHNAPTHHE [HKRO-
verpt Ha 50 miE I00 cm®. B nepsyw odepelb OBpPENEAADT TOTHHI
o0beM OUKHOMEYpa CJeryuWEM o0pasomM:

I.llpoMupanT OMKHOMETD C BHYTpeHHeil ® BRHemMHel CTOpOH
XpOMOBOZ CMeChP B BHCYWMBAKT B CYWRJIbHOM mMKapy ZO DOCTOAH-
Horo Beca - P ;

2,3an0MHADT OMKHOMETD CBeXeOTBAKYyMEDOBAHHOX B TeYeHHe
30 M.H NUCTHJUIMPOBAHHOR BOAOH Ha 5-I0 MM HEXe DUCKHE H TepMO-
CTATHPYOT B KHIKOCTHO# OaHe (BpemMs TepMOCTATHPOBAaHHMA — He
medHee 30 MEH) ;

5.J0BOIAT KOAWYECTBO BONW (OO HEMMHEMYy MEHMCKY) RO phc-
KE,KONMBaA TUCTWIINDOBAHHYW, TAKXe TEPMOCTATHPOL ARHYD BORY,
IYKHOMETD THWATEJbHO OPOTHPalT C BHEemHe# CTODOHH - QECTOR
Mapiieft, C BHYTpeHHe# CTOPOHH TOPJHIKE IO DACKE- (PUIBTPOBANL-
Hoif Oymaro# I B3BEWMBAWT - Pj.

4, 3uKCaAnT odxpm OEKHOMETDOB:

_ R-B
\ﬁ1 - j%
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Qg - DIOTHOCTH BOIN, r/cu upn TeMuepaType TepMocTa-
THPOBAHAA .

Onpepexesne IIOTHOCTE KEPOCHHA BHIOJHANT CJACLYDMEAM 00-
pason:

I,0MKHOMETDH HPOMNBADT XPOMOBO# CMECFD H BHCYWHBSGO?
B CYDHALHOM MKA(y IO HOCTOAHHOI'O Beca -~ Pﬂ.

2.3anoJHANT OMKHOMETDH CBEXEeOTBAKYYMHPOBAHHHM B Tede-
HBe I-2 yaca kepockHOM Ha 5-10 MM HEXe DECKM ¥ TepMOCTATH-
pyDT B XEIEOCTHOY Came mpE U =I5°C. Bpema TepmocraTEpoa-
HEA - He MeHee 30 MEH.

3.JHoBonAT KOIRYECTBO KepOCHHA IO PUCKHE, IOJNEBAS B NHE-
HOMETPH Takxe Tepmocrarxposaﬂauﬁ KepOCEH, THWATeNbHO NPOTH-
papT ¥ B3BENHBADT - P

4. BuvECAADT nrorxocrb ,kepocHHa Opx 15°C:

45 Pﬂ
p" = V
n

5.0lpoBoRAT NOBTOPHHE OOpeNeNeHHS LIOTHOCTH KEDOCHHa IpR
rempeparype 20°C ; 25°C r 30°C B moxyuapr 3HavesmA O« maa
YKQ3aHEHX TeMneparyp.

flo pesyarraraM ompeneJeHHA Vpk CTPOAT I'pafiK SaBHCEMOC-
TH WIOTHOCTE KEpOCHHA or Temmeparypu OF =f (t°) .Ipajux
CTPOAT B KPYNHOM Macsirade,Tak YTOOH HA3MeHeHEe WIOTHOCTHE Puk-
CHpOBaXOCh C TOYHOCTHD mo 0,0001 r/cm®,

HenmocpenCTBeHHO onpeleieHEe MEHEDAXOTEHYECKOH MIOTHOCTH
TODEHX [OPON BHOOXHADT B CJeZybume# mOCHeIOBATENBHOCTH.

I.06pasen nopoou BecoM 35-40 r HsMeapyanT B $appopoBo#
CTYOKe X mpoceEBabT depe3 cHTo 0,2 MM. HaBecky BecoM CXoJO
30 r DomewapT B MHMPOKHHE ODKC M CYmAT B CYMAIBHOM MKapy Np&

t =105°C B revenEe 6 uacos,

2.HaBecky THATeJAbHO OepPeMemUBADT, HNEJNAT Ha 2 4acT®,NoMe-
map? B YECTHe CyXHe KOACH ¥ B3BENHABADT - PI'

3.5aaEBART B KOAGY ¢ 00pasmoM OOATOTORNEHHHA IO OmmCaH-
HOf MeTORNKe KEepOCHH,Tak,9TOCH YypOBeHb ero Own Ha 5-I0 mm
BMlle DOPOmEKA OOPOIH.

4.JoMemapT KOAOH B CTAKAH C KEDOCHHOM B BaKYYMHH! mKag
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E BaKyysmupynT 45-60 MmH (IO OpexpameHEA BHIENEHEA NYSUPHEOB).
5.BuHEMan® KOoAGH HS mkada, LOAMBANT OTBAKYYMEPOBAHHHM
KepOCHHOM B3 CTaKasa A B3IBEMEBADT THIPOCTATEYECKHE B OTBaKy-
JMEDOBAHHOM KEDOCHHE — P2.
6.TemMmnepaTypa EEpPOCEEE B KoxOe H cTakaHe IXs CMIpocra-
TEYECKOI'0 BSBEMEBAHEA NOAXH& OHTE ONKHAKOBOH,MsMepanr TeM-
IepaTypy KepOCHHa IO K [OCAE Kaxnoro B3BemEBAHEA.JAA pacde-
TOB 08pyT CpelNHee 3HAYCHEE TeMIEpATYDH.
7 .MEHEpANOTHYECKYD ILIOTHOCTH BHYBCAADT 0O dopmyre
O = PP
£ pr - pz - KPE
rIe \9{ - OIOTHOCTh KepOoCHHA, HalkmeHHaAd OO Ipadliky opx
TeMmlepaType KepocHHa,B KOTODOM NPOBORAT T'HEPO-
CTETHYECKOe P3BeNHBAHHE KOXOH C HaBeCKOH.
8.Buurcasnr cpeinee 3Hgdenme Q. XaA o0pasma K&K CpeX-
HeapufMeTEYECKOEe H3 2-X ompeneleHKd.
llo sKcnepEMeHTAIbHEM NAHHEM ACCONNTHAA NOrDEEHOCTH
OUeHKZ MuHepesior#geckoif MIOTHOCTHE CHOCOGOM I'BIDOCTATHYECKO-
0 B3BEWEBAHRAA MOEET OHTL NOBeneHa Xxo 0,005 r/cu®.

§ 3.BuwmcaeHHe oopemHOM ¥ KaxywedicA MusepaxQruvecxol
ILIOTHOCTE M3 De3yJbTATOB B3BGMWHBaHESA DY ompexe-
JeHRE NODKCTOCTH

B gopmyxe (I0), 0o ROTOPOR BHYNCAADT OTKPHTYD LOPNC—
70¢Th 0O BECY CYXOro oopasua (P1), HACHNEHEOTO XEAEOCTED
(PS) ¥ 00pasua HACHIEHRHOrc XWIXOCTHD B STOM X6 XNHKOCTR
(Pz).ucu-re.u eCTh BEC XHOKOCTE B NOpAX, & SHAMEHATEX: BeC
REIROCTH B OO%EMe 0Cpasla ; pasxeaMp IHCIKTEN: F 3HameHaToXb
H8 DXOTHOCTHL XRIKOCTH OOJNYY&NT COOTBETCTREHHO:

0CveM mop B -P

Vo = ~px

O¢mem oopasua (BHemHER)

V.- B8
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Om=yna
-8
Vo= Vo Vo= —5-
Torga:
OCsemHass OIOTHOCTD
Sn = Dox
R-P
Kamymescsa muHepanorudeckas [JIOTHOCTH
E&mn = ‘%}é%?"
1 2
Kpome Toro mMoxHo 3amMCaTh
M, = 41 - f_fl
o i
Pxnn
Orkyna
Pn = ('1"mn>9:<rm
WK ) 9,
Sam = e

PeaynpTaTh BHUMCIEHEA 00beMHOH MIOTHOCTHM M Kaxymeics
MAHEpaJOrdyecKot MIOTHOCTH NPE TIHATENHHOM BHIOJHEHEM BCeX
onepanyii npa onpenejeHHE HOPACTOCTH [0 COOCOGY HACHNEHHUA
MOKHO CHHMTATHL NOCTATOYHO HAUEXHHMHE ; MeTONMKA oKa3anach, B
9aCcTHOCTH, NOJNE3HO# IJIA ONEEKE [OpDECTOCTH KABEepHO-IODOBHX
pasHocre#t Ha Gonbwux oCpasuax (cu.raasy I¥).

Henose30BaHEe M3JIOKEHHOW MeTONAKM TpedyeT OONTBepRIe-
HUS IUIA Kaxioi HOBOM JIUTOJIOrMYEcKOX pasHOCTH [YTEM CpaBHE-
HEA C pe3yJabTaraMmi,NoAyYeHHHMA NPYTUMH COOCOJAMH,M3JIOXKEHHH-
M B 3TOM rJase.

OrMeTnM, 9TO KakywadcA MHEHepalOlR4YeCKaA IJIOTHOCTH MOXeT
ONTH BHUMCJIEHA K3 NAdHHX W3MepeHER OGbeMa TBepHOl dasm Vr
Ha o0semomepe (cM.TaaBy 1Y) rax:

Pmn = '7D;L
a Takxe M3 LaHHHX onpeueiéhnﬁ IOpHCTOCTE ¥ BHEWHero odhema

o
- s
j:mn =

Ve (1-Mo)
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T'napa ¥1. WURMEPEHME OCTATOYHOR BOMOHACHIUEHHOCTH
§ 1. Odmee cpeneHEs

B mpomnecce (OPMEDOBAHEA HEePTAHHX ¥ FA30BEX MECTOPOXIE-
HU#t OPOMCXONET HEONOJHOE BHTECHeHHEe BONY H3 OOPOBOTQ NpOC-
TPaHCTBA NOPONH-KOJLIEKTOPA ; HEBHTECHEHHYD BOILY,He M3BIeKae-
MyD NpM paspacoTKe 3aJeXH OOHUHHMA METONAMM, HASHBANT OCTA-
To4%HO#. WHfopmalma o comepxaHum CCTATOYHOA BOIH,ee CBORCT-
BaX ¥ pacHpele]eHdX B OOpONe UYpe3BHYARAQ BAXHA OpH NOLCYeTe
3a0aCOB He{TE  ra3a, COCTABIEHHM ODOEKTOB DA3paGOTKE B Jpy-
I'X TeoJOTMYeCKEX MCCJeIOBaHEAX.

llor ocrarouxodt BonbHackueHHOCTsD ( X ) NOREMawT XOJD
00BEMa UCTATOYHOR BOIN B OOBEME MOPOBOro npocrpascTsa ( Vi)

. Voo ]
K = v ")

B cnemyanpHOR AnrepaType (¢M3XuMMsA,00YBOBeNeHHe H Op.)
JacTO BCTpevyaeTCA TepMEH "CBA3aHHAA Boma", oTpaxapmmi 3Hep-
TeTHYeCKoe COCTOSHAE BOOW, HaXOonAUedcA B TO# mMAM MHOH cTenme-
HW B3aumoneficTenA (CuA3W) C NOBEPXHOCTBD HOpONH. MeHee pac-
OpOCTPAHEHHHME IJIA XapaKTepHCTHKM OCTATOUHOH BONH ABISKTCS
TeDMARH "penuKTOBAA"™ M “HecHURaemas".

TepMuH "OCTATOYHAA" IJIA XaDAKTEPACTHKM BONH B Hedrera-
30BHX [UIAaCTaXx, C Halel TOUYKM 3peHEA, Oojee POPMANESOBAH,TaK
KaK oTpaxaeT IeoJOr'MYecKWe OCOOSHHOCTH JODMEDOBAHWA 3aAEXH
HeYTH BJI¥ rasa.

B oonem cayuae MOXHO BHIEJHThH:

- KaOowuIAspHO-YIepKkaHHYyn BOLY -~ B BENE MEHECKOEOZ BOIH
JyTJIOB NOPp ¥ B TOHREX KaNmLIApax ; eCXE TAKOA KaOwLIAp HMeeT
pacuupeHEe, TO BONA B NOCJAeNHEeM HE MCKXeT OHTh BHTECHEHa &
TaKXe ABAAETCE OCTATOYHON ;

~ COPOVPOBAHHY® BOLY — B BMAE TOHYAALMX [QNIEHOK OPHUEHTH-
POBAHHHX MOJIEKY] HA NOBEPXHOCTH [I0D, yGELAMBAEMNX MONEKYAAD-
HHMH CRIAMH.
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§ 2. MeTonl onpeneJeHEd O0CTaTOYHO# BOJNOHACHIEH-
HOCTH

OCHOBHEM METOLOM OUEEKM OCTATOYHOM BOLOHACHUEHHOCTH
ABIAETCA OpAMOE QNpeNeJaeHue KONBYECTBA BONW B KepHAaxX,OToG-
DAHHNX M3 CKBaXEH,[IDOCYDPEHHHX H& Oe3BOLHOM pacTBODE.

K KOCBEHHHM MeTOLaM OTHOCATCH JAGOPATODHHE ONKTH 0O
ECKYCCTBEHHOMY MONEJMPOBARMK CONEpKAHUA OCTATOYHO# BOIH
ONHAM M3 CJEIYDIAX MeTOLOR:

1) KanwLIADAMETPUYECKHEM,

2) nmeHTpHOYrEpOBaKnA,

3) ucmapeHmAa,

4) KamWIIAPHOR BHTAXKH,

HeoGxonmmo OTMeTHTH,4TO HAROONEE HANSRHHM IJIA OLESHKH
COLepXaHnAd OCTATOYHO{ BONOHACHTEHHOCTH ABJAETCA NpAMOR Me-
Ton. ConocTABiIeHHE De3YJbTATOB OLEHKHM OCTATOUHOH BOLOHACH-
HEHHOCTH, IOIyYeHHO! OPAMBM ¥ KOCBEHHHME METONaMH, NOKasHBa~
er,YT0 B pANE CJAYy4aeB 3HAUeHRMS K ,oNpelel]eHHHe 3TAMU Me-
TONaMH, 3HAuMTeJbHO pacxomarca / 9 /. OCHOBHHMY fpH-
YPHAMM YK@38HHHX DacXOXIEHUR ABJANTCA CJAeNyoliue:

1.HenamexHana repMeTE3aNUA KepHA,OOHATOrO W3 CKBAXRH,
OpOCYpeHHKNX C OpMMEHEeHMeM pacTBOpa Ha Oe3BOMHOA OCHOBE, YTO
OPEBOIMT K MCNApeHWD HeKOTODOTO KOJAMYECTBA BOAN OCOOEBHHO B
cAyYae LJABTEJBHOTO XpaHeHMS KepHA.

2.MeToqu4ecKHe OWMOKM NpH ONpelesieHHE OCTATOYHO# BONO-
HaCHUEHHOCTE KOCBEHHHMH METONAMH.

3.HesasepleHHOCTh, nNponecca I'PABHTALMOHHOIO paslelieHus
B 3a7exn BOIY M YTJAEBONOPOLOB,dYTO NPUBOLAT K 3aHWKeHumo X ,
onpeneNeRHOR KOCBEHHHMH MeTOLAMH.

4.TlosiHad #IM yacTudHad ranpoPoCr3aliud KOJJIEKTOpa, IpURO-
nAamas k sapsmeHEo ¢ ,OOpeNesieHHON KOCBEHHHM METOIOM Ha
9KCTPArMpOBAHHHX O0pAa3LaxX.

BoopocH MeTONMKM TepMeTH3anEM ¥ OnpelNeseHns OCTATOYHOR
BONOHACHMEBHOCTH OpAMHEM METONOM NONDOGHO ONMCARHW B IJ@Bax
Il # ll. MeTonmmdeck@e peROMEHIALMY MO KOCBEHHUMM METONAM OMpe-
neneHus O E3JIOXeHH HEKe.

OneHKE CTeneH¥ 3aBEPWEHHOCTHE NPONecca I'paBUTALMOHHOIO
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pasnmexeHEd B 3aJeXd BONH U YIJIeBONODPOLOP MOXET OHTb BHIOJ-
HeHA WMCKJOYUTEABHO NYTEM CONOCTARNEHHA NAHHHX OpAMOrO H
KOCBEHHOI'O OnpemefieHus OCTaTOYHOM BOLH B OJIaCTe C HeCHERae-
MO BONOHACHUEHHROCTHD (Bume fepexonHo# 30HH). o pesyasra-
Tam TQKOr'O COIOCTABNEHUS MOXHO OLEHHETh M HRIAUIME YACTHYAON
WY [OJHOR I'MIPOYOOH3alMY NOPOIH.

Taxkum oGpasom, OmeHKa OCTATOYHOH BONOHACHMNEHHOCTH KOC-
BEeHHHMM METONaM¥ NOCTOBEpHA JMUbL NPK CONOCTABIEHAN pEesyAb-
TETOB C NAHHHMK OPAMOI'0 METOoNa Ha 00pasuax, oTOCpaHHWX C HC-
10oAb30BaHueM Ge3BOIHOI'O PacTBOPAE.

Haudonee OOOCHOBAHHHME M3 KOCBEHHHX SBJAETCHA CNOCO6
N0JYNpPOHAaeMORt MeMOpaHy, IPY YCJHOBHMH, 4YTO NaBieHHe LIPOPHBA
MeMOpaHN IJIA CHCTEMH BO3RYX-BOona He Huxe 3-5 ar. Kpome To-
Tr0, STOT CNCCOC ofecoevuBaeT ¥ IOOJYYeHHUe NOpOBON XapakTre-
PHCTAKK 4YacTH NPOCTDAHCTB&, 3aHATOH Hedrel Win rasou.Cnocod
3TOT, ONH&KO, OYeHb IJHTEJEH,ONHT LAMTCA Hepenko 30-45 cy-
TOK. 3HAYMTENbHO OoJNee CHCTPHMU SABIASOTCH CHOCOCH LEHTDPBPY-
THDOBAHUA, HCIHAPEHWA U KaOWIAPHOHE BHTAXKHM.Ipyrue cnocolH
OpoBEpeHH HenocTaTOYHO,

§ 3. KanwiigpuMeTpHuecKH# MeTOox

1.00ume cBeneHra

MeTon 3awkmyaeTcs B MSMEpPEHHMM CONEPXAHUA BONH B KaOKI-
JFpAMETDe C MOJNYyOpOHMHaeMoit MemMOpaHON NPY BHTECHEHRM BOIH
¥3 odpasua HegTerl RAM BO3QYyXOM.B TakoM OfHTe MONENBpYyeTCSH
npouecc BWTECHEHHA BOAN NpY 3&M0JHEHUM JOBYUKE HedTeo KN
ra3om, BCJEICTBEE Yero Crnocol VMHOIHA Ha3WBADOT CHNOCOGOM BOC-
CTEHOBJIGHNA HAYAJIBHOT'O COCTORHMA cUCTeMH.B HacTosmeMm pyko-
BOLNCTBE DAacCMATPUBAETCH METOLXKA KanwlaAprMeTPHYECKHX B3Me-
peHEA B IBYX BapmaHTax:

I.C mumuBunyanbHOW Kamepoy C MeMODAHOR,Ha KOTOpYD NOMe-
180T ONMH oOpa3ell; 38 W3MeHeHHeM BOLNOHaCHUIeHHOCT¥ ofpasna
HaduonaT nyTeMm HW3MepeHAA o0heMa BONM, BHTecHAeMod depes
¥emOpaHy u codupaemod B MUKDPOOKODETKY BA¥ CHelMaNbHBR NpHem~
HUK WIA B3BeWMBAHHA WIA Xe NyTeM OepHORMYECKOR DA3COpKH Ka-
MepH 7 B3BeWwMBaHus o0paaua.

2.C rpynnopoR xaMmepo) C MEMODAHOK OQJILENOTO IHaMeTpa,
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pacCYMTAHHOW HA NOMeUeHUH HECKONBKUX OOpaSLOB ; ONDenesNeHne
BONOHACK IEHHOCTHM NPOU3BOLAT, [epuoRMYeCKN pascupad Kamepy
H B3BemMBad OOpa3IH.

YcTpo#icTBO 3JIEKTPHYECKUX BBOLOB [O03BOAAET H3MEpATH
3J6KTPHYECKOE CONpOTUBIEHMe odpasla B NPONECCe BHTECHEHUA
A3 HEero BOOH M, Takum O0pa3oM, [ONyYaTh 38BACHMOCTE COMNPO-
TUBIEHMA OT BOJOHacHUWeHHOCTH. OTHOWEHHE CONPOTHRIEHM{ yac-
TUYHO HACHTEHHOr'O M MOJHOCTBEY HACHMEHHOr'o odpa3sna,To ecThb
BeJBYMHY (apaMeTpa HaCHUleHud, WHMPOKO HUCNOAB3YWT [IpH MHTEp-
nperauMu pes3yJAbTaTOB I'eOQU3NYECKUX MCCJAENOBAHHMA CKBaxmH.lle-
PHONMYECKOe H3MepeHMe CONpOTHBICHMM HA Kaxjyof crynedy 103-
BOJAET NPOCJeNNTh 32 XOLNOM CTASHAM3ALMM BOLOHACHUEHHOCTH -
HOCTHXEHHEe YCTaHOBHBUHKXCA 3HAUYEHHMI CONDPOTHBJIEHHA [103BOJAET
3aK/W04Y¥Th O HEOOXONUMOCTE B3BeNWBAHMA OOpAa3LOB M (1epexoansa
K CJeILyvulei cTynesu onHTa.

OnuTH MOKHO BHOOJNHATHL 0PH BHTECHEHEM BOINH U3 O0pasla
BoanyxoM (momessk rasa) m HeqTho (MoReino Hedrn).

OCHOBHHM 3JIEMEHTOM KaOWLIAPUMETPa ABIANETCA NOJAYIpOHK-
naeman meMOpaHa -~ TOHKONODUCTHE NUCK ¥3 KepPaMmKFA.BaxHuMm na-
pameTpom MeMmOpaHh ABJIAETCA NaBJAEHMEe Hayal8 LpOpHBA,KOHTDOJK-
pyeMo2 pasmMepoM CaMbX KDYOHWX [IOp. uaBleRre Hayana [popHRa
Op® (NpOBEpKe KayeCTBA MEMODAHMH ONpelTeMANT OpH UCHNTAHHE [0
cxeme, nokasaHHoR Ha puc.20. A 3TOTO 3aKpEIANT MEeMOpaHy,
HACKilleHHYD BOJON B BAKYYMe WIR [pM LJWTENbHOM KUNRYEHUH, B
cOeuyalbHOM NepXaTeJe M 3aUMBANT ee BepXHOWD NOREepPXHOCTE EO-
noii. OTKDHBaAMT DPENYKTOD M [OBHWALT IaBTEeHEe BO3NYXa [0 Med-
OpatioR co ckopocTeb He Gosee 0,5 aT/yac DO OCHADPYXEHUA B
CcJIoe BOIY HeNOYKH OY3HPHKOB BWXONANErO BO3LyXa.,3apMKCHPOBAH-
HOe OpM 3ITOM IaBieHue W eCcTh NarjJeHMEe NpOpNBA Pnp'

dapneHye NpOpHBA MeMOpDaHN ofpelesdeT MaKCUMANbHYW Be-
JAUYKHY HAOWLIADHOrO HaBJIEeHWd, KOTOpAA MOXeT OWTh LNOCTUCHYTA
B onuTe. [pu 3TOM MEHMMaJbHHE BXOZHOW pammyc nop oGpasia
( Mua ), M3 KOTOpHX GydeT BNTECHEHA BOIA, onpeneadgeTcs #3
COOTHOMEHHNS

v . _ATCuse s
mhin Pnp
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Puc.20 Cxema HCNHNTaHAA MeMOpan
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roe: 9~ - NOBEepXHOCTHOE HaTAKEHMe, NHH/CM,
@ - Kpaepo#t yroua,
Pap— IaBleHUe NPOPHBA MEeMODaHH, uuﬂ/cm2
B nacroamee Bpema I'MKM paspaGoTaHa TexHOJOTAS K30~
TOBJIEHRA MeMGpaH guameTpom 50,60 u II8 mm © xasae-
HHMEM [popHBa He Huxe 3-3,5 Krc/cM®, YTO MOIBOJALT NPeHMpO-~
BaTH BOLY H3 nop odpasua panmycom o 0,4 Mkm.

2.TpedoBaHUA K KanWLIADKMETDY

I.MemGpaHa NOJXHA MMETh He3aBUCHUMOE YILIOTHEHHE,TO
ecTh HONYCKATh NoMelleHue HA Hee o0pasna MocJje YMIOTHEHUS.

2.l1a HameXHOro KOHTAKTa o6paslla ¢ MeMODaHO: TONKHA
O¥Th OpEeAYyCMOTPEHA [PWKEMHAs NpyXmHA.

3.Kamepa NOJIXHA BHIEPAABATH 03 yTeuKH BO3LYXa LaB/e-
HEe 1o 7-8 Krc/cm®.lcunrarTesbHoe NaBieHwe - 10-12 KPC/CMZ.
JlpexycmarpuBaeTcs OTKADYEHME KAMEPH BEHTHAEM U COOCULSHME
ee HOJOCTHE ¢ aTmocdepoit ¢ MoMONBI HPONYBOYHON WIJH.

4,loH0 OWTH OPEXYCMOTPEHO YCTPOACTBO 3JEKTDOBBOLOB
IA H3MEDEHUA CONPOTHUBJIEHMA 00pas3la no YeTHpex Wiy IByX-
3JIEKTPONHOA cxeme,

5.B cayvyae usmepenus TeKymeid BOLOHACHUIEHHOCTH 0Gpas-
OOB N0 O6bEeMy BHTECHEHHOM BONR MCHONB3YWT I'PALYUPOBAHHHE
MEKDOODDETKHM Da3JAMYHOX KOHCTPYKUMHE C IIEHOM IE€JeHNA He Coxee
0,01 cms; [Ip¥ BeCcOBOW OlLEHKEe BHTECHEHHOW BOIH KOHCTDYKLMA
pUeMHMKA NOJIXHA OCecleyuBaTh OHCTpOe OTCOeNUHEeHHe ero or
KamepH KaoWUIADEMETpa ¥ B3BeNUBAHME HA aHANUTHYECKEX Becax.

6.Bo3MoxHNE CIHOCOOH COSINAHAA NABJNCHMS !

a) ¢ momouko cXeMH, OOKA3aHHOR Ha puc.2I, Cxema ara
OPE MAKCEMANBLHOR DAsSHOCTM OTMETOK CKJSHOK B 2 M H QuCJe nap
CKJAHOK 10 5 oGecmedBaeT U3MeHeHMe NaBJeHmd mo 1 ar. Cie-
AYET OpeRycMoTpeTh NPOMEXYTOYHRE HOJOXEHMA CKIAHOK,OObeM
CKASHKY ~ I-2 surpa. Cxema ofecrneuMBaeT CTaOWIM3AUNK NARIE-
HUA,

0) ¢ momomBD GaNIOHE C PENYKLUNOHHHM DEryafaTopoM [arie-
HUA no 6~7 xrc/'cM2 ¥ NPOMEXYTCUHOTO COCYIA~aKKyMylaATOopa.!pH
HanexHOH repmeTHsanny xamep ( pe3MHOBHMM KOJBUAMM) OAJLIOH
0OCJ/e NOBHWEHHA HABJEHUA MOKHO OTKJOYMTH,UTO CYNECTBEHHO 00
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Puc.21 Cxema co3maHmd LDaBRNEeHAA B KanwinspeMeTpe
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HEX8eT pacxol BO3Lyxa.

7.llapneHue W3MEPAT BONAHKEM CTOAdOM - 1o 0,1-0,2
Krc/cM®, 3arTem NepexomAT Ha OOPa3UOBHE NPYXUHHWE MAHOMETDH
C Dpenesaws ¥w3mepeHMA BHavane I-I1,6 wrc/cm®, 3artem 6
Krc/cM”.

8.Kamepy KauWLIApAMETPEa B COCYN-aKKYMYJIATOP pPEeKOMEeH-
nyeTca TepMoCcTaTHpOBATH.

#eTONHKA KanBANApDHMeTPHAYECKHX K3MepeHull, [pnBeleHHasd
HUXe,U3J0OXeHa ONPUMEHHTENbHO ¥ WHCTPYKLMAM HHIMBURY&IBHOM
(puc.22) u rpyngoso# (pnc.23) xamep, paspacoranuHx BHUTHM
coMecTHO ¢ BHHWKAHegTeras, npu pacoTe B CHACTEeMe BO3IYX-BO-
na,

o, MeTonuka u3mepenupn
A MunuBnnyansHER KaQWIIADUMETD

I.HachuawT MemOpaHy (NpPeNBAPHTENBHO NOBENEHHYD DO [0C-
TOAHHOI'O Beca) BouO# (Momeabl WIACTOBOR BOIH) 1O METONMKe,
U3JOXKEHHON MNpUMEHHUTEJbHO K o0pasuam B rJaase 1Y, wrn nnure-
abHeM (2-4 yaca) xunsdeduem. Bec cyXoff M HACHmMEHHOW MemOpa-
HH 3aqUCHBARNT B XypHat.

2.BHCYWRNBanT SKCTPArnpoRaHHWe o0pasuy, TOBOLAT IO f0C-
TOAHHOT'O BECa, HACHWAKT BOUOA B BakyyMe,L3BEWMEANT CHIPO-
CTQTUYECKHM ¥ B BO3LYXE noche ynajleHUA JulHe} XMLKOCTH C
nosepxHOCTH (NOCAERHOK OepauMw NPOR3BOIAT HelOCpPeaCTBEeHHO
nepen lLomeneRMeM O0pa3lUoB B KANWLISOMMETOH). PesyibTaTH
B3BemMBAHHMA OOpA3LOB 3a(UCHBAOT B XypHan.COOpKY KanuIApHA-
MeTpa BHOOIHAUT MON YPOBHEM BOIH B XaKoM-Judo cocyrme (oaTa-
peffHON cTakaHe, S3KCWKATupE ¥ T.i.).LIS 3TOro B OCHOBaHUe
YCTAHABIYBANT [0CAEHOBATENbHO! HUKHOK DEe3VHORYD (pOKJAlKY,
MemOpaHy, BePXHIOD [OPOKJAALKY. 3aTeM YyCTaHABIUBAKT KOpOyc ¥
VIIOTHANT OpOKJIAAKK OonTamy (puc.22). YCTaHABIMEBANT KDHIUKY.
[IpEBONAT OTCUYET 0O MEKPOCPETKE K HYJEBOMY OTCAcHBaHWEM BO-
MH ¥3 MEKPOOKDPETKM WAH BHIYCKOM 4Yepe3 KpaH.Maimmkd Bomw Hal
MEMOpaHO# YIAJNAOT GUABTPOBANBHON OyMaroil WIXM CHGOHOM. LanT
napien#e B 1 Krc/cM® ¥ GepyT VCTAHOBHBWUACA OTCYET (10 MUK-
poObpeTKe, 3aTeM NONHUMANT AaBiAeHWe MO 2-X ¥ 3aTeM 3-x
KPC/CM2 ¥ OepyT oTcYeTH. flpupalleHme oTcyeTa BHWIWBaeTCA Ne-
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PuC.22 ROHCTDYKUAA MHIMBHAV&ILHOH KaMepH KalWIADH-
merpa
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FUC .23 ROHCTPYKIMA rpymnosoli kemepw K3UWLIAPUMETDE
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fopmaimest MeMOpAHH B DE3UHOBEX YWIOTHEHHR (HExHero) ; oHo
HEBEJWKO M B CpELHEeM He INOJXHO NpeBOCXONETH O,05-0,07 cu®
Ha 1 xrc/cmz.

3apUKCUpPOB&R HM3MeHEHMe OTcueTa OV MEKpodwpeTke (B na-
JpHeiemM 3TY BeJWYMEY WCHOAB3YOT KAX OOOPaBKY), NPABOLIT
IaBleHyde B KaOWUIpUMETpe K HYJD, YOeRIanTCsI B TOM,9TO OT-
cueT [0 MUKpPOCRpPeTHKe TAaKKe HYyJIeBOM B NeMOHTHPYWT KDHUIKY.

4.YcraHaBauBaDRT oJpasel, NOMECTUB MexNy HUM ¥ MemOpa-
HOM, CMOYeRHHY BONO# OyMakHH¥ GUILTD, NPHCOENUHADT 3JeKTpO-
IH, KJanyT Ha BepxHMi Topell olpesuia Bepxuud 0epdOPRPOBaHHHE
TUCK~3JI€KTPON, YCTAHABAMBAWT [pURHEMHYH® [DYXHHY, YCTaHaBIH-
BAKT KPHUKY.

5.[pMBOIAT MEHMCK B MHKPOSHOpETKe K HA8YAJIhHOMY OTCYETY
# nonsumapT IaBiexHse cryneHamd B 10-20 mm BonAsOre croada
¢ naysamm o S-95 MMHYT - DO OCHApyXeHMA Hayaa NEBUXKEHUA Me-—
HHCKA ; DaBJeHNe Ha OpelHIyillef CTyleHM NPHHUMANT 32 NaBJeHue
Hauasna BHTeCHeHMA, P4 mpu SZ=IOO%. lloquuManT KaBIeKHe Ha
CAely oyl CTYNeHE - 370 3HAYEHHE MABJEHNA NOJKHO OHTH OCIb-
e I8BNEHMA HAYaNla BHTECHEeHMA B 1,5-2 pa3sa ¥ nonIepXMBaT
€ro IO Tex [op, [OK& MeHUCK He OCTAHOBUTCH - (MECHRDYOT H3-—
MeHeHMe 00BEMa K [QJAy4YaidT BTOPY TOUKY KDPUBOR Pc - Ss .da-
TeM 3a0apT JaBieHne crynedammn: 0,05;0,1;0,25;0,5;1,0;
2,0;%,0 71 T.0. Krc/cM” - [0 BEJUUYHHY Pcanp.

BuOop cTyneHed naBieH¥s 3aBECRT OT JOpME OOJIyyaeMmoit
KpUBOH Pc=LI(SB) .Tak, KpuBaA mJs OOpPA3NIOB C BHCOKUMH
¢HIBTPANOHHO~EMKOCTHHMY CBoMcTBaMl (pmc.24,kouBad 1) mMeer
IOJICTHA Y4YaCTOK B npefesax &< Sg ¢ 100, yTo TpedyeT yBeau-
YeHMA 4Yuca4 CTyneHell B o0JacTH HU3KEX Pc. JaA KpUBOR 2 YHC-
JO cTynoeHeit B 3TOu OOJACTH MOXKET OWTS YMEHBLIIEHO.

Bpems BrIEeDHKE OGDC3LOR Ha KA®RNOK cTyuedu OOHTA O Hac-
TYyIJIeHAA KaNWIISLHOPO DaBHOBECHA HNpy¥ BHcoTe oopasua 20-30 ma
coctasasierT Ac 4~5 CyTOK

6.llocae npopwpa BO30yXa, OCHADYXRUBAEMOTO 10 DE3KOMY HO-
BMIIGHMI0 YPOBHA M NOSBJAEHHU0 fy3HPHKOR BO31yXa B ODpPETHEe, OTK~-
I0YapT KAMepy, CHMUManT NaRjieHue,U3BAEKanT olpazell 4 B3BEmH-
BEKT.
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Puc.24 TmomuHHe KpEBHE KEOWLIADHOTO HQBAEHRA:

I-o0pasen ¢ BHCOKEMH (KIbTDALMOHHO-EM-
KOCTHHME CBOKCTBEMH ;

2-00pasen ¢ HE3IKAMH (RIBTDALMOHHO-EeM—
KOCTHEMR CcBOKCTBAME.
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[Ipy CXORMMOCTY DPe3yJLTATOB ONpeNEJeHHA KOJUYecTBa
usBIeYeHHOR U3 00pa3ua BONH C PA3ROCTHD MEXNY HAYANLHHM ¥
KOHeYHHM COIepXaHdeM BCIN [0 IAHHHM B3BEMHBAHEA 00paA3ra o
TOYHOCTBY 10 1-2{) [oXyYeHHHe 3HAYEHHA OGbeMAa M3BIEYEHHON
BOIN Ha DA3JRYHEX CTEAUAX ONHTA NPUSHAWT NpEeNCTABHTEJbHH-
ME.JJ0 3TUM 3HAYEHAAM BWYACAAOT BONOHACHIEHHOCTL OGpPA3LOB
B apencrannanr peayJbTaTh onura B BENe Kpeo# P, -, ®

rev( St) ,BHMBCIMB pamMych HO QopMyJe lamraca.

Qo xprBo¥ = { (Sg) CTPOAT TuCTOrpamMy (LuppeDeHIE-
albHYR KPMBYD), OTKJAINBAA N[O OCM AUCUHMCC 3HAYEHUA PAmMy-
ca WIn Jorapudma paummyca nop C paBHHMY MHTepBATAMA, & 1O
OCH ODIMHAT - HOMO 0o0beMa [0p C PAmKyCOoM, JEXAEM B ITAHHOM
BHTepBalie D&3MepoB,OT NOJHOFO [OPOBOrO 00LeMa.

Ecrm B 3amawy mccaeopaHMs He BXOTHT H3y4eHHe 0OPOBOH
XAparTePUCTHKA 9YHCJIC CTyNeHed OMHTA MOEET OHTh 3HAYATENABHO
COKpalleHo ¥ B [pelnese NOBeNeHO N0 ONHOE NpH Pc'vnax .B
3TOM cJy4Yae 3a OCTATOYHYD OPAHEMAKT BONOHACHWEHHOCTE 00p&3-
ua NpH 9TOM NaBIEAMH.

7.00HT BHOOJHAANT OpX TEPMOCTATHDOBEHEM anfapaTypk
(kamep M axKyMmyaaTopa) ¢ TOWHOCTHD Io + I,0°C.

GHayeHUA MOBEDXHOCTHOIO HATAXKEHMA BOOH HA IpaHuue C
BO3IYXOM MPAHAMANT [0 TAONM4HEM I&HHHM B SABMCEMOCTH OT
TeMOepaTypH.

8. eKTPHYECKOE COLPOTHBICHNS U3MEDANT B HAu2Je B KOH-
e KaxgoX CTYOER:W ; Oepel NepexoNoM Ha& HOBYD CTyneRb ygexma-
PTCA B CTAaCWIM3ALNK 38MEDOB.

lo peayipTaTam M3MepeHHA CTPOAT I'palkk P= f"Ss),
rie: P = Sif (napameTp HACHWEHHS, CM. rnasy XD, §,-

CONpOTHBNEHHE NpHU ¢3=IOO% 7 jpnj- CONPOTHBIEHRE MDA o

5.I'pynnoBo#t KanmaIApEMETD
On¥T BHOOJHAOT B TOM X€ NOpsnke,OCOOBHHOCTL METONNKH
38KJ0Y8ETCA B TOM,YTO ONYCKADT ONpENeseHEE NABICHHA navala
BHTECHEHHA,a o0pasiy NepEoI¥YeCKH B3BENHBANT ; 3HAYEHHE BO-
IOHACH'UEHHOCTH ONpelneJsanT Nne NoTepe Beca odpasua.0 OOCTA-
XeHWM DaBHOBECHOPO COCTOAHMA B o0paslle Ha Kaxnoi cTyneHy



-138_

JaBIXeHAA CYILAT 00 CTACANN3ALMA 3JEKTPUUECKOrO COMpPOTHBIEe-
HEA.

B.YcJa0BEA ycKOpeH#s oOHTa

Ina yckopeHEA ODHTa DEKOMEHIOYeTeSA KCNOJAB30BaTh 00pas-~
OH COKpaNeHHO# BHCOTH ~ 1O 8-I0 mMm.

§ 4. Merox neHTPHEOYTBDOBAHKA

I.00mee cBenenus

MeToX leHTpHEPYIHPOBAHEA OCHOB&H HA BHTECHEHMM CBOCOL-
HO BOHH ¥3 0o0pasua UOX HeACTBEEM LEHTPOCeRHHX cEa., OH 3aK-
JovaeTcqd B LEHTPEPYrMPOBAHEE HACHIEHHEX BOLOH 0Gpasuce M
B3BENMBAHWE NX OO ¥ NocJe [eHTpRPYTEPOBaHEA,OCJE dero onpe-
HeasnT odbeMm BOIH,OCTaBme#cd B odpasne.lponoyEMTENBHOCTh
OOHT& HOJIXHa OHTH NOCTATOYHA IJIA CTACHJIMSALME KOJMYeCTBa
BORH, ocTasmelica B- o6pasue. Torza:
Py - Py .
A -P3'PI ees 3R
rue: PI - BEC Cyxoro odpaslua,
P3 - Bec o0pasna, HaCHWeRHOrO BOLOHX ;
P4 - Beéc ofpasda ¢ BOXo#,ocTaBmefics B HeM ROCJe IeHT~
PHOYTHPOBAHMA.
P.0.CaoGonom ¥ 4p. / 726 / npennoxena gopmyla OJA OLeH-
KZ BEJUYHHH KaNWUIADHOTO LNABJEHUA,CO3NABAEMOIO [PHE LEeHTDHPY-
PEPOBAHKM
aP=1,11 x 1078 (pg -Pu)rhn®,

rne:ygh uj?u - MIOTHOCTHL BOIH M Hedru (rasa);
;- paccTaAHMe OT OCH BpauekEs poTopa O Cepeli-
HH 00pasua;
h - BHcoTa 0Opasua ;
N - 4uca0 000poTOB poTopa B 1 Mud.

Jroft QOpMYJIOH OONYHO HOJB3YOTCA IAA NOCTPOEHNS 3aBHCH-
MOCTH Pcz_f(Se) .Conmocrapnenre KANWUIADEMETPAYECKEX KDPABHX,
OOCTPOEHHNX METONaMM KANWUIAPHMETDEE B LEeHTDAyYTMDOBAHRA [I0-
Kasalo ¥X 3HAUETENbHOE pacxoxnexme (puc.25). AHaau3 dopMyJs
Caodoxa nokasan / ¥5 /,4To OHa ClpaBelINBA JMWLL I KAOWi-
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Puc.25 ConocraBreHde KanWIADHMETDPRYECKAX KDUBHX, 10—
JIY9eHHHX METOUSME KaNWUIAPUMEeTDHE /I/ ¥ IeHTpH-
QYTHPOBAHAA /2/.
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JAPOB, MONHOCTHD HACKHINEHHHWX BOZOH#, ¥ KCOOJL3OBAThL ee NJA
HOCTPOEHES 3aBHCHMOCTE P, = f(Sa) ,8 CIENOBAaTeJBHO U
OXA DOCTPOEHHA pacupelelerida OOp OO pa3MepaM, HEeJb3A.

B pane pacor / 31,58; 116 ; 126 / noxasado,q4To npH
COCJIDIEHE! ONpene eHEHX pexMMOB (yTUOBOEe YCKOpDeHHMe, Bpemd)
pPesyJbTaT YROBAETBODUTENBHO CXONATCA C pe3yJbTATaMH Ka-
UWAAADAMETPEYECKEX H3mepenuit. Ormewanocs / 726 /, uro ¢
YMEHblIeHNeM ODPOHKLAEeMOCTY [IPONOJXUTEJbHOCTE OEeHTPUGYTHPO-
BAHHA CAeNyeT YBEJHMYEBATH HO HSCKOJABKHEX 98COB, 4TO DE3yih-
TaTH 3amMepOB OpY UEHTPAPYIUPOBAHHMM MOXHO YJIYUMTH yCTAHAB-
JARBAaf o0pasell Ha NODHCTy©L Memdpady / 726 /,4To oTHOweHue
A/~ cnenyeT Kak MOKHO OOlee yMeHpmATs /II5/.B padore /98/
PEKOMEHIYETCA UeHTpHPYyTHpoBaATL oOpasun ape 3800 of/mmH, /~ =
12 oM, /2 =1,5 cm & ¢ =30 muH.3TOT peEUM BWEEPEH 0O DeayJs-
Tatam onpelenenuft Tex Xe OGpa3UOB KANWLIADAMOTDHYECKUM Me-
ronom.B.H.ToposHou (1969) pexomeHIYeTCA NDONONKHTENLHOCT
neATprtyrupopaHrA B 1 yac npE K<I00 mi n He Medee 150 MmuH
ope n >I00 ml npu /b =3000 - 3400 o6/MMB, /1 =2 cMm ® I~ =
I9 cum. Takum 00pa3oM JHTepaTYpPHNE DEeKOMeHUANRK [0 peXuMy
UEHTPHPYT ADOBAHEA HEONHO3HAYHN.

BuCop pexuma HoJxeH OuTb OOOCHOBAH CpPaRHEHEEM C pe-
3yAbTATAMH OPAMOrQ MeTOoNa WIM, B KpaiiHem cayuae, C pesyib-
TATaMH RKaIRUIADEMETDHYECKHX H3MepeHHMH, BHIOJHEHHHX C npH-
MeHeHEeM MeMOpaH C BHCOKEM HaBJEeHHAEM pOpHBA.

liparTHYECKE HEOOXOLMMO GCI'DEHMYATE OPOIOJKATENBHOCTD
BpameHss He Gdonee deM G0 MWHYTamy - J1aCOPATOPHHE LEHTDH{y-
TH,KaK OpaBWIO, He pDacCHYMTaHW Ha OoJce QJMTeJbHNe OepHOlH
HeBPepHBHOR pascoTH.

Bra 3axsanuBadHUA o0pasloB HEoOXONMMH CheldalpHHe rep-
MEeTHYHNe CTaKaHN M3 NJACTMACCH RN JopamomuHes (puc.26).

B xavecTBe LEeHTDUDYTE MOXHO MCIOIL30BATHL CJenyikiee:
BAC-31, WIC-2 ¢ kpecToBumM poTopoM Ha 4 7 8 sueek, LJIP-I ¢
peprxepaTopoM B KPeCTOBHM DPOTOPOM.

llocaenHAA LeHTPEPYTa o0nagaeT CepbeaHHM [PeRMYieCTBOM
B CBASH C BOZMOXHOCTHD MHOJIEPESHEA NOCTOAHHOM TEMIEPATYpH
(B mpouecce ONMNTA TeMIepaTypa B LEHTPHPYTe MOKET 3HAUATE-
JPHO NOBHWATHCH B CBA3H C PasOrpeBOM poTODA).
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Puc.26 KOHCTDYKIMA CTAKAHYHRA IJIA LEHTpEPYrE
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Caexyer OTMETETH HEJAECOOODA3HOCTH NPHEMEEEHHUA CTpPOGO-
CKONEYECKOr0 YCTpOH#CTBA IAA KOHTPOJNA Sa CTAGBIM3AlMell BO-
IOHaCHUeHHOCTH HA KaxnoM sTtane omura / 22 /.

Meton OEeRATPAQYrEPOBAREA MHPOKO NPUMEHAETCA He TOJBKO
I ONpeleJeHAd OCTATOYHOR BONOHACHWEHHOCTH, HO H LJIA CO3-
ReHEfl B o0paslie 3agaHHON BONOHACHMEHHOCTH,4YTO HEOOXONMMO,
HanpEmep, IJA NOCTPOCHASA 34BHCHEMOCTYM IapameTpa HACHIEeHHA
(xoadduuMenTa yBequdEHEA CONPOTHBIEHEA) OT BOLOHACHEHEHHOC-
TH.

2. Merommkxa

I.00uTH 00 DEeHTPEPYTUPOBAHAK BHIOJHANT OCHYRO B KOMI-
JleKce C onpellesieHReM DOPHCTOCTH. lpM TaKO# opraHusalu# pa-
GOT 3anaHWe MCOOAHHTEND [IpefycMaTpHBaeT NOCJAeNOBaTeJbHOe
BHOOJIHEeHHMe Cleppa onpeXeXeHHd NOpPHCTOCTH, 3aTeM OCTATOYHOH
BONOHACHIWEeHHOCTH, [locje BSPelEBa#nA B Bozuyxe (mocJenmHero
arana olpenejesdA MOPHCTOCTH) O6pA3NH NOMEMANT B 3KCUKATOP
o YpoBeHb C ROJOM.

2.00pasny noxoupalT B [apH N0 3alMCAM B XypHale ONpe-
DeneRns OODUCTOCTH, TAK YTOOH BEC KX B HACHIEHHOM COCTOA-
HHY OHJ CNE30K - 3TH 00pa3lUH NOJKHH OHTH BCTABJIEHW B [pOTH~
BONOJNIOXHHe Auefik# porTopa.0GpasnH,oTo6paHHue LA ODHOBpEMeH-
Hot 3arpy3KH B LEHTDHPYTY, NOJXHH OHTH ONHOrO IIOPANKA N0
OpOHRUAEMOCTH,

3.U3 sxcEkaTopa 0O0paslii NEpPeHOCAT B NOATOTORJIEHHHE
CTAKaHH 4 ypaBHOBEWEBAWT NOCJENHEe MONAPHO C TOYHOCTER KO
20 Mr c noMomep mecka, HpobH ¥ T.f.

4.lenrprdyrupyor 00pa3uy OpW BNOPAHHOM pexdme.Bpema
OycKa H OCTAHOBKA He YYMTHBAWLT.

5.B3pemuBanT 0GpasuH (P4) ¥ BHYHCJADT OTHOCHUTEJNEBHOE
colepxaHBe BONH,OcTaBmeicA B olpasue mo gopmyae 32,

§ 5. Meron cymku
1.00mme cpeneHRAa

MeTon onpexmeneEmA OCTATOYHO# BONOHACHUEHHOCTH 0O KpE-
BHM CYmKH Ow1 npeioxeH B I95I r / 722 /; npennmocsnko# mis
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€ro paspadOTKH OOCAyXWid paHee BHOOIHeHHHe B CCCP akchepm-
MeHTanbHHe pacoTs / 84 /.

B padorax / 44; 65 / npemnokxed cnocod COBMECTHOM
EHTepOpeTanys KPYBHX CYWKH C TepMOrpaMmami, HO3BOJLADMEH
BHIEJNATL pas3jduAHe GOpMH CBA3M BJATU C [NOBEPXHOCTHD IJIE-
HRCTHX MUHEp&IoB. B naabHedwem 3TOT CHOCOG NDHMEHAICA M
KpyTUME mccaeXosatensms / 90,9 /.

llpy onpeXeJieHEH COLEPXBHHA OCTATOYHON BOROHACHIEHROC-
TH H& KDHBHX CYWKHE HeOOXOLMMO BHIEJHTH TOYKY,OTBEYADMYD
YCIOBHOA IpaHuMlle MeXNy CBOCONHOX B CBA3aHHOR BoNOK.OTMeua-
nock / §4 /,4T0 onpeneneH¥e noJOXeHRA 3TO# TOYKA HA KPHBHX
CYUIKH He BCerZa BO3MOXRO,4YTO 3aTPyAHAET HHTEpOpeTallEn IaH-
EHX aHa/i®3a.

B pacorax/94;96/ npemroxexa MeToImka KHTeDHpETAIMM
KDUBHX CYWKM,COIJIACHO KOTOPOH 3a KPHTEYECKYD NpMHEMAeTCH
T0uKa nepecedeHEA KpPUBOR C OMCCeKTpHCOM yria,o$pasoBaHHOTO
KaCATEJbHHME K HAYalbHOMY M KOHEYHOMY Y4ACTKY KpEBok (pmc.
a,1),

Kax BUIHO W3 pucydka,KpABAA CYUKE,TROMYHEA KaK IJIA
POPHHX NOPOXL,TAK ¥ MHOLHX XPYT'HX HODHECTHX CpeXn,XapakTepu-
3yeTCA HaXuyMeM HA4YaJbHOrO CTPOT'O NPAMOJNEHERHOro yyacTka,
o0acThR feperuOa M KOHeYHHM YYacTKOM, KOTOpDHE A HeGOJb-
BUX OTPe3KOB BpEMEHH t anMnpoKCHMUpYeTCA NpAMO#. Ha astol
KPRBOJ OTMeuGHH TPH KPHTHYECKNE TOUKNM:

1 - KOBeYHAA TOYKA f[epBOr0 NPAMOJMHEHRHOr'O y4acTHa,

Il - HayarbHad TOYKA BTOPOrO NPAMONHMHERHOTO yYACTKa,

Il - Touka mepecevyeHnsa KpWBOM C OHCCEKTDHCOM yria.

Tourka 1 He xapaxTepusyeT CONEpXAHES CBA3AHHOH BOIH,
78X Kax opIUHara ee 3aBUCHT, I'NABHHM 00pA30M,OT YCAOBMi
omura / 65 /.Meccep / 722/ npelsoXEn onpefeXATH OCTATOYRYD
BONy B 00paslax I'a3oHedTecORepkaiuX POPHHX OOPOX HA OpOHHa-
fe Toukd I, Oo@HAKO TeopeTMYeCKoe OOOCHOBAHME 3ITOro BHGOpA
HeAb3A CYMUTATh LHOCTATOYHHM,TaK KaxX B OCHOBY NPelJOREeHHOTO
BM YDaBHEHPS BJAaroflepeHoca MOJNOKEHH NpPelCTABICHMA O eNEHOM
MeXaH¥3Me nepeHoca B rasoBod ¢ase BO BCE NEPHONH CYNKH.
lpennonaraercsa, 4To0 UCNApeHUE NPOUCXONMT C HOBEPXHOCTH MEHHC-
N0B,a 3aTem NapH BOIH NHPOYHAHPYDT K ycTham nop.O4eBRIOHO,
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Puc.27 TROAYHAT KPHBAA 34BHCHMOCTH BOIOHACHWIEHHOCTH
J,0r Bpemenr t cyuxn
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9T0 CyMMapHas HOBEPXHOCTL MEHHECKOB B XOAe CYWKM HelpepHBHO
yMeHBWARTCS,CTATNBAACEH K LEHTPY 00pas’ua. 3TO HaxOommTCA B
ABHOM M[QOTWBOPEYMM C MOCTOAHCTBOM CKOPOCTHM CYWKW B Hayanb-
HH# nepHoxn,

3 IefCTRATENLHOCTH MEXAHW3M IIepeHOCa B XOOe CVYWKW Me-
HAGTCH ./MEWHA MECTO B HaualbHHY (EPHON OJIEHOUHHM OEPEHOC
B [IOPOEOM HDOCTPAHCTBEe C HMCHOADEHWEM BJATH B YCTBAX 10D CMe-
HAETCA 3HAUYUTENBHO CoJee MeIJIeHHHM [eDEHOCOM B Ta30BO# ya-
3e / 61, 100/ .IpocXomuT 3TO ¥3MEHeHWe OPE TOM KPUTHUECKOH
BIaKHOCTY, [OP¥ KOTOpOM DE3KO U3MEHARTCH {H3uyeckye cCrOACT-
Ba BOIOH ¥ KOTODaA COOTBETCTBYET HE KPHUTHYeCKO§ Touke [1, a
b va xpupwx cywxu / 94 /. Ira TOYRA ONpDENEAST BEPXHIL
IpaHULY lOJMMOJEKYJAPHOTO &NCODOLMOHHOTO CJOR BOOW,B Heft
E3MEHAETCA ynpyrocTh napa Hall MOBepXHOCTBL O0pasua ¥ pacT-
BOpARWAA CNOCOOHOCTH NOpoBo@ Baard / 95 /.3 oroit xe Touke
BaMeHAeTcH BAsKocTh Bomd / 700 /,a opu ancopOmMm 2omH npe-
KpauaeTcA ByleJeHHe TelJOTH cmauymBaHma / 724 /.

Touka i HA KPMBHX CYWKM, KAK [OKA3add OpsMHe (UIBTPa-
LHOHHEe onuTH / 96 / oTBeyaer TOMYy KOJMUYECTBy BolW B mOpax,
KOTOpO@ He NpHHAMEeT y4YacTus B QAILTDALMOHHOM [NOTOKe MDH
IByX\p4a3HO# (MABTpaALMM, OpOTeKapmeR OOX neicTBRHeM HeoOXOmn-
MHX Tpany¥eHTOR HaBJeHus ¥, CJAeNOBATeNBHO, 10 (U3HYSCKOMY
CMHCJY COOTBETCTBYET OCTATOYHO{ BOMOHACHUESHHOCTH 00PA3UOB.

B HeKoTOpHX cay4yadx BOJOHACHWEHHOCTH B Touke li Guim3ka
K MAKCUM& ThbHO# THI'DOCKONMYHOCTH 0Opa3noB (KOaMYeCTBy BOIN,
gornomaemomy ¥3 Boanyxa Hal I10% DacTBOPOM CEPHOM KHUCJOTH,TO
€CTh NPY BIAXHOCTH BO3AyXa 94-96/).CiledyeT NONYcpPKHYTH,UTO
370 COBIAJEHME HMeeT MeCTO Iajeko He Bcerza.OTHOCHTeaAbHas
YOpYrocTh apa HAL [1OBEDXHOCTHD IMIMHACTHX MODON U3MeHAeTcs
B KpATAYecKon Todxe L oT 90 n0 99% M 38BHCHUT OT IAHUCTOCTH
/94 /.Onpeneiesde rpaHEUN M3MSHEHHS DU3MUECKEX CBOACTR BO-
X [0 TUIDOCKONMYSCKOMY MOTJIOWEHND NpHU OTHOKW ¥ TOW Xe ymopy-
POCTM mapa IJA JIONX 0JPA3lICB MOKET NPUBECTE K OWHOKe IO
1005,

2.MeTonuKa onpeneseHuy

A) llonroToBka 00paslOs.
llpotsce cynikp CBA3EH ¢ MJIGHOYHHM [epeHocom maary,loc-
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TOBEPHOCT, OfpelefieHust o MeTOJOM CYHKE 38BHCHT OT COX-
PAHHOCTH BONHHX N/EHOK Ha CTEeHKaX mop odpasulos.{lporAxeH-
HOCTbL TaKMX IIeHOK orpanwmuexa / 36 /, gostomy Ops npepHme-
H¥M HEKOTOPOTO KDUTHYECKOro pasMepa odpaslia MeTOX MOXeT Ia-
BaTh 3aBWLeHHHe 3Ha4YeHma  ,Ha p#C,28 NoKasaHa 3aBECE-
MOCTE ol OT NJoNan¥ BHEIDHel NOBEPXHOCTH, OTHECEHHOH K Be-
cy o0pasuna. hak BEAHO NpHU é%;?;: { 1,4 Taxoe 3aBumeHme
TeHCTBATENBHO MMeeT MecTo. [IpY Gojiee BHCOKEX 3HAUECHHAX 3TO-
I0 OTHOWEHUA KPEBAA BHUOJNAXKBABTCA,.Hak nokasan onwr / 94;
122/ xopomue pe3yabTATH NOJYYARTCA NpE OPOBENEHRMA CYUKE OG-
pa3’uoB LWIMHIpHYeckod gopmp BecoMm 20-25 r, OOpasim,oToOpaH-
HHEe U3 NPOAYKTHBHHX I'OPM3OHTOB HEQTAHHX ¥ I'@30BHX MECTODOK-
O2HUK, IKCTPArHPYOTCR.

llonroropneHHpe OOpA3UH HACHMANT [OX BAKYYMOM NUCTHLUIR-
pOBaHHOA BOROX . IVIMHECTHNE, CIA00CHUEMERTHPOBARHNE # BOXOYYBCT-
BUTeJNbHHE O0pa3UH lleper HACHUSHHEM OJOTHO 38BOpAYMBAT B
noJOTHO.[locte HACHmEHEA M HeNpPORONKHTENHHOI'O ITOGABOYHOTO
pakyymupopanua (10-15 mpH) Takme 06pasuy NIBAEKADT M3 BOIH
¥ XPaHAT 0O HAYa1a ONNTAa B BOIOHeNpoHMuaemoRf oGosouke.Takoi
CHOCO0 HACHNEHKS NAaeT BO3MOKHOCTb NPUMEHATE METOU CYWKH
OpAKTHYECKY K JNOHM ofdpasiiam, He 3ameHsad BOLY HeNOJAPHHMA
KUIKOCTAMHE, kaK DEKOMEHIyeTcs B padore / 722/.

0) AnnapaTypa M CroCOOH OPOBEeNEeHUs ONHTOB

ConepsaHue OCTATOYHOH BOLH B I'OPHHX NOPOIAX MHPH NOCTO~
ATHHOM HNaBJeHUM 3aBHCHUT OT TEeMNepaTypH,l02TOMY OlpeleleHnd

NOJXHK NPOBONETBCA OpM NOCTOARHOA Temneparype. [lpy He-
OOXbWHMX KONeGaHMAX KOMHATHOWX TEMIepaTypy MOXHO ODOBOLWTH
CYWKY B KOMHATHHX YCJOBHAX,B NPOTKRHOM cJy4Yae HeoOXOIHMMO
TepMOCTaTHpPOBRKKE .

Pesynprary onpenesenus X He 3aBHCAT OT BJAAKHOCTH OK-
PYXapiero BO3NYX&,KaK 9T0 BMIHO ¥3 puc.29. Onsako, OpH Bu-
COKOY BJAKHOCTH BO3UYXa LAKTENLROCThH OMHTOB YBEJHYABAETCH
M [epernd KpuByX CTAHOBHTCA HEYETKEM.B CBA3M C 3THM YNOGHee
APOBOLUTE ONHTH OPE OTHOCHTEJILROR BIAXKHOCTH BO3LYXa HE CBH-
me 50%.

KpuBre cywku ¢ ueTKMM OEepelrEGOoM MNONYYADTCA JUWE B yc-
JIOBHAX OHCTPOTO OTTOK& (1apOB BOAH OT NOBEPXHOCTH oJpasna.
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Puc.28 3aBUCHMMOCTDE BONOHACHIIZHHOCT .9ﬁow RTTORIEN 8%
BHEWHeH [OOBEePXHOCTA 00pa3lld, OTHECEHROH K
er'o BECY.
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970 nOCTHraeTcA NepeMeNHBAHEEM BO3AyXa BexrTmagropon /722 /.

CHEXeH¥e BJIAXHOCTH OCPASHOB B XOXN€ CYUKH ONDeNeXADT
00 maMeHekHb Beca. Bcam o0bem mop odpasna He merHee I,5 -

2 cM®,B3PemMBANHE MOXHO IPOBONHTE HE TeXHMIeCKHX Becax.0o-
P83Uu C MEHBIMM 005EMOM nop HeOOXONHMO B3BENMBATL HA AHATH-
THYECKEX Becax.

{lepegncieNEHe YCLOBHA ONpeNeNADT TPEeGOBAHMS K amnapa-
rype.OueBEAHO, YTO NP¥ NOCTOAHHOK TeMNEpaType H HH3KO
BJAXHOCTH BO3AyXS B OOMEHeHHW CYMKY MOXHO ODOBOINETE Oe3
CHeNRaNbHEX OPUCOOCOCAeHME nepen BEHTHAATOPOM,BSBEHEBAA OG-
pasuH dYepe3 paBHHE OpOMeXyTK¥ BpeMeHm (5-10 MmH),Yca0BRA
9TH,OlHAKO, He BCeria BHOOAHALTCA,IOSTOMY 3HAYHTEIbHO yROO-
Ree HCIOOAB30BATH IJA ONHTOB CYNEABHYN YCTAHOBKY.Omme ¥S
BO3MOXHHX BADMGHTOB TAKO# YCTAHOBKH CXeMaTHIECKM H300paxeH
Ha puc.d0.

Becw BITK-~500 ¢ moxmpmoupoBaRHBEM IepxareseM o6pasia
OoMeleHH B 3aMKHYTYO KaMepy M3 OpPraREYecKoro cTrekJa.kamepa
paslenedd molepeyHoR [EpEropoIKOX Ha BeDXHMHE M HEXHHEHE OTCe-
K4.B BepXHeM OTCeKe LOMENEHH KDBETH C UeDeCHNEeHHHM pacT-
BOpOM chﬁz.ﬂpn t =25°C, kKoTopas NONIepPXMBAETCA B KaMepe
¢ NOMOWBD KOHTAKTHOI'O TEepMOMETpa H HATDEBATENbhHOr'O 3JeMeHTa,
OTHOCHTeXbHaA RJIAKHOCTH BO3NyXa HaL STEM DAcTBOPOM paBHA
33%. Tlapy BOLH, BuIeXADERECH B IPOUECCe CYMKH,HOrJIOmanTcs
pacTBopoM, [p® TemnepatType B JAGOPATODAH CBHuE 259 B Kamepy
IoMeilanT 3MeeBMK C NPOTOYHOR BONOM WM MCOOJAB3YNT APYro#
coco6 OXJNaXMeHud.

llesieco00pa3sHO KOMILISKCHDOBRHHE &BTOMATHYECKAX BeCoB
runa BITK ¢ camonuwymum NOTEHOIMOMETPOM,YTO OO3BOXAET NOJY-
9aTh HeODepHBHYD 3anHMCh KpHBOi#t cymxH. Takas pa3padoTka Owaa
BynonneHa nnAa BHHMAIT naGopaToprel#t MONENHPOBAHEA ILIACTOBHX
yeaosu#t HIO CesMopreo.

HachmeHHHe oOpasly Nepel OOHTOM B3BENABANT B 38KDHTOM
OoKce PHac' Cynka mpoBOZMTCA IO TEX HOP,IO0K& CKOPOCTH HCO&-
peHHS He ocTaHeTcHd NOCTOAHHOE B TedeHnme 30-4C MuHyT.Cyxoi#
Bec oOpaauon P0 onpelesAlT 0O OKOHYAHRMHE ONNTA CYWKE OpH
105°C. o KDHBNM CYEKA HaxoiAT P - Bec oOpasua B Touke lll,

I HeHaGyxawuux oO6pasuUOB pacueT OPOBONAT 0O (GOpMYyle
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Prc.30 Cxema yCTSHOBRE IS ONpeReJGHMA OCTaTOSHOMR
BONOHACKMEHHOCTHE METONOM, CYMKH:
I - Becu BITK-500 ; 2-o6pasen ; 3-KOBETH ¢
nepecHmeHHHM DACTBOPOM Mgc ¢y ; 4~BenTRAATOD ;
O-HarpeBaTeJbHNE DJEMEHT.
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Jna nadyxapusx oGpasnoB Bec BoOM B odkeMe Dop (3Hame-
HaTeNb POPMYAH) HAXONAT 0O HNAHHHM oOpelfeleHEs 00bema HOp B
COEpPTE MAR KepOoCHHe,

B onmcadHo#l Mons@uKAIME METON LoeT XOPONYD CXONEMOCTH
PE3YALTATOB OOBTOPEWX ompeneXenmd (xosfpaimenT Bapmames I-
3%). PesynpTaTH, NOJYYeHHHE METONOM CYMKH,GTEIKE K IQHHEHM
RalHLAAPEMETDAYECKHEX OnNpeneNeHEld B YCJAOBHAX,KOria NpEMeRse-
MHe MeMOp&HH [O3BOAADT OOXYYHTE SaBEpWEHRHE KalELIADEMEeTDHE-
4eCKUe KDHBHO.

§ 6. COOCO0 RAMWLIADHOR BHTAKKE

Cooco6 KanmmanapHol BuTAXKE / 4 / 3akapuaeTcA B TOM,
YTO HACHMEBEHE BQIOHK OOpasIH ONCMemanT B YIVIOTHEHHYD TOHKO-
DOPECTYD Cpedy M [OCJ]e BHIGDEKH B TeYeHHEe onpefessHHOro
DpOMEXyTKa BpEeMeHE B3IBemHBanT.OCTATOTHOEe CONEDEAHEE BONY B
o0pasne M ODRHEMADT 34 HeCHEXaeMmoe,

B KauecTBE TOHKONOPHCTOR cpeny HCNOJAB3YDT 3yCHOR mOpo-
WoK, OTMHTHE IropAYei BOKOA OT COIN ¥ IDYyrAX OprMeced ® BrCy-
WEHHNJ Ha BOSHYXe B KOMEATHWX YCAOBHAX.

MeTHoERa oOpenmesiieHRA 3aKOYEETCS B CJAELyDIEM.

[om 7>TOBNEHHRH NOPOWOK B3BEHHBADT H YRXAXKHADT HEOOMb-
mEM xoaudectsom BogH (A& I,5 xr mopomka 45 cm® BuAN) DyTem
THATEJBBEOr0 OepeMemMBaHAA. (O0pasuN OEAMHIPHISCKOE QOpMH,
NpelBapATEJbHO HACHNEEHHE BONOE B BAKyYME O NOCTOSHHOIG
Beca, 00epTHBADT QRABTHOBANLHOR Oymarof ¥ noMemart Ha paccTo-
Anue OpEMepHo 2 d HDYT OT Ipyra B IKCEKATOP R& yTDAMGOBAH-
HHA cNo# OOpoliKa TONMEHOA 4 CM, BEABANBADT o0pa3uu Ha I/
HX BHCOTH ¥ SaCHIADT,NCCTOAHHO YTPamMOOBHBASA OODOmMOK TAK,dTO-
GH CJ0i HmMe] BHCOTY OKOXO 6~7 cM. [loZOCHHM OyTeM 38RISIHBA-
DT BTOpPO#l CJOK 0Gpasmos.

Oowuro B 3rcEKarop (BHyTpermElt nEamerp I9 cn) 3arpyxa-
DT 24 00pasma: HMXHEE CJIOH - 5 oGpasmoB, BepxHui-I9,

HamGosee mAOTHHE OCPasSOH 38KNSKHBADT B HEXHEH cgo#.Bec
Mesa Ea 24 ofpasua ADH YRE3AHHHX DASMEPAX 3KCERATOPA COC~
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OROXO BepXHEro CJIOA MeJia CTABAT YalWKy C BJIAXHO# ¢uib-
TPOBAJIRHOR OyMaroi ¥ 3aKPHBAKT JKCHRATOD KpHIKOH#. O6pasuu
¢ opoHEnaemocts doxee 20-50 Ml BumepxmBawt I5-18 uyacos,
RESKONPOHHIACMHE - 2-3 CYTOK. (PexHM yTOYHAGTCA CONOCTAB-
JeHHeM C DDAMHM EAZ KanBI/IDEMETDEYECKEM MeTONOM).00pasny
BHHEMANT B3 MeJa, OCBOJOXNANT OT (UABTPOBANbHOE Oymarm,apy
HEOOXOIMMOCTH OCTODORHO OYMEEDT NOBEPXHOCTH 06pasna OT Mo-
pomka merxoit, B3BeHEZBADT K PACCYATHBADT COLEpXaHMe CBA3EH-
HOR BOEH.

Cmoco6 HeoNHOKpaTHO mpomepaica /57;76/.8.M.Bepesuaum
(1968) ormeyanach XOpomas CXOLEMOCTH C pe3yAbTATami,10JyIeH-
HHME 0yTeM aHaiE38 OOpa3NOB KepHa, NONHATOrC 0P CYpeHHH Ha
Ge3BOXHOM pacTBope. JacTO OTMEY8EeTCH,9TO METOL He HMeeT
TeopeTRUeCKoro OCOCHOBAREA.MeXny TeM (E3HYECKAdA OCHOBA ero
AcHa.00pasen, noMeWeHHENE B OJNHODOAHYD TOHKOHODECTYD Cpexy C
DOpaM onpefeieHHOrO pasMmepa,B pe3yibraTe KaOWANAPHOro 00-
MeHa JOJIXeH OTIHATEH BONY H3 HOD H KaHaJNOB, HKMEDWEX DaIryc
donbme,YeM pamEyC HOp BHemHeR cpemu. [LIOTHO yOAOTHEHHHR
3yOHO# MOPOMOR MOXKHO CHHTATH CpeXoli C ySKEM paclpejeleHHeM
nop.Cyls 00 yEOBXETBOPETEAbHO# CXONEMOCTHE pe3yALTATOB C
OpAMHME, MORHO QOJarark, 4TO pPaimyc NOp nopomka Gojee HIH
meHee GAE3OK K PAgEyCy NOpP, Or'DaBBYMBADEEX IPOCTDPAHCTBA, 38~
HATHEe CBA3&HHOK BOIOH.

Cnoco0 RanEANApHOE BHTARKA TAKXe MOXeT OHTh NDHMEHSH
IAd CO3NAHEA B O0pas3uax 3aNaHHOY BOLOHACKWMEHHOCTH.
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Tnapa Y. HUSMEPEHUME NPOHMIIAEMOCTH
§ I. Ocwee cBemeRmA

NlpoRMIAEeMOCTE ABIAETCA CBORCTBOM HOPHECTO# CpemH,Oonpe-

ReJdADEUM CKOPOCTh GRIBTDAOME XEIKOCTE RIE I'a3a 0ox NeAcTBE-
oM Da3HOCTH IAaRnNenHit.

SaBECHMOCTD MEXNY CKOpPOCTED (WALTDAIEE E DASHOCTHD
IaBieHEE BHpaxaeTcH 3arKOHOM JapchH

- K AP
= - 2= vee 34
\ff’ Mook
rRe, B Ciaydae JRHERHOR PRIBTpAUEE Yepe3 MINEHIDHEYECKEHR OG-

pasen:
Vf: = —;‘k CKODOCTH (HABTDAIEE, CM/CEK ;

AP - passocTs KaBnens#t Ba txmEe f , QE3.8T;

I, =~ nAEHa, CM; F - miomagk ceHeHHA, oM ;

Qpt ~ PBCXOX IpH CpelHEX HABICHEE E TeMIepaType,
cM3/cex ;

M~ KMHAMEYECRAA BA3KOCTb JEABTPYDmE# XENKOCTE

wiE rasa opg P x t , cn;
K =~ DpOHELIAeMOCTh, NADPCH.
PacueTHoe ypasHeHHe IJA onpeleJeHHA BeJHYRHH IpOHEIAE-
MOCTH O0pasna SA&NHCHBADT B BRIE
_ ML Gpt
K =
Fap

Ecaum QuipTpyeTcA HeCHEXSEMAR XEOXOCThH,TO popmyra (35)
gBxfeTcA padouel.

B HAcCTOAWEX DEKOMEHIAMHAX DACCMOTDeH& MeTONEKA onpelne-
deHRA TA30NPOHHNAEMOCTH IIDE CTAUMOEApHOX (RABTDANEE NpE ar-
WepepHoM NaBNeHUH HA BHXOIe oopasma. B srom cayuse pacuer-
B3R fopMyJa MoXeT OHTH 3&I0HCAHA B BEEE:

5 3
L A
K= LbOfOT ) .r 36
Fap
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Pap + &
Q pacxox rasa npE cpemHeM N&BIeHEE B 00pasme,
cM®/cex ;
P GapoMeTpEYECKOe NaBleHEe, q)ns ar;
Q.,— HBMeDeHHHE PSCXOX rasa, CM°/CeK.
[IpE BHCOKOM IABNEHHEE B NOPHECTOR cpefme, KOr'Za OTRJIOHE-
HUAME OT 38KOHA ,I[apcn HIealbFHX I'a30B npeHeOpe% HeJb34,
pacyeTHOe ypaBHeHEe ODERHMAET BHX
K = _QLE&?T__L .es 38
- F(P?- RN

rEe R - KO3{PHUEEHT,yIHTHRADMEA CBEDXCAZIMAEMOCTH rasa,

CunocoGH OUBHKE # [NpEBeXNeRH B DAXe pasjoT,HalpHMep
/ 46 /.

[lpa mrocko-panzasbEOl QEALTPANHN,OTBeuanmed OCHOBHOR
MOTeXH IWIACTa-KPYI'OBO# SaXeXH -HOCTOAHHOM MOMHOCTH, BCKDHTOM
Ha OOJHYD MOWHOCTh I@HTPANbROE CKBAXEHOH, pacxOX OpH Hapie-
AeHER Ea KOHTYpe sanex¥ P, » Ha 3a00e CKsaxmEH P, Bupaxger-
cA dopuyxok ImmoK:

QP.'L: 5’:"" ;(P.‘ PC) e 39

Upe onpexeieHH¥ DDOHEUAEMOCTH OPH IIOCKODSAEAILLHOR
crammoRapEol (aEpTpAImEN pacyeTHad QopMyra SanHCHBAaeTCA B
Bre:

rre:

= 2i b . - pc 40
Qpt Py K(Px=Pe) o
rxe R r ~ pHemmmii ¥ BHYTDGHHEK panEycs OGpasna,CcM;

H =~ BHCOT& OOpasma, CM.

B OpEBeleEHHX YpABHEeHMAX NDHHEMAETCHA,YTO IPOHRIAeMOCT
OOpECTO} CpeXH He 3aBHCHT OT BASKOCTH XHIKOCTHE R,CJeroBa-
TeXbHO, MOXer CHTh M3MepeHAa Ee TOJBKO IOpR (QRIbTpaumM rasa,
HO N ADOOM XEXXOCTH, He pearEpyome# c popoxod. Taxmm o6ps
30M,OONT H3MEDSHHA MDOHHNAEMOCTHE B IDHHNANE 3aKkiDuaeTcs B
¢manTparmH Yepes oGpasen rasa,BoRH RIM HedTH,B YaCTHOCTH
nxacToBolt HefrE WM ee MoxexM (pAsSHOBASKOX CMECH yraeBolo-
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[ONCB), ¥ E3MeperdH pacxola QENBTDyDmeR Cpeny ® nepenaza
JesneHns ; OOKOBAR HOBEPXHOCTH ocCpaszfla, NapaiAeNbHAAd Hal-
papIeHED HBMXEHRA XHIKOCTH, XOJNXHa OHTH SadexieHs,To eCTh
PepMEeTE3HPOBAHA TAK, YTOOH YTEUYKa XHEKOCTH BHONb 3TOR 0O~
BepXHoCTR OwJMa HCKIDYeHa.

OHHaKO UpH QEILTPANEM XEXEKOCTH Yepes TopoNH B TCR RAN
EHOR CTellel’¥ HMeeT MEeCTO B3aMMONeRCTBHe ee C HOPHCTOR cpe-
IO.ipomMe TOTO Ha pe3yibTaTh E3MEDeHES BARADT K Xpyree jax-
Y0pH TEIPOMEXAHMYECKOro B PH3M4YeCKOr'ec xaparrepa:

I.[ipy QEABTpAILRE Yepe3 oOpa3en [{a38 NP HRIKEX IaBde-
HEAX HROADHEAETCA SIBACHEEe CKOJbXeHEA,podBAfDUECeCs B TOM,
Y00 NPH [POYMX DABHHX YCJOBHAX,B TOM YECAE ODH MNOCTOAHHOM
gepenane gaBleHHA, C YMeHbeAEeM CDelHerc NaBJjeHES B 00pas—
Ie pacxol rasa pospacraeT B Ooabmed CTENeHN,dYeM PTO CACKY-
er H3 ypanHEeHHA COCTOAHEA, B pe3yXAbTaTe NPOHHLDAEMOCTH LODO-
I, pacCUMTAHEAA 0O ypaBEeHED (35), OKasHBaeTcH TeM BHEE,
%M HMEKEe laBjieHMe B o0pasne.

IIpHYEHOR® 2TOr0 SBAASTCR CKOAbBKEHNE rasa-gBlieHEe,CBi-
38HHOE C OCOUEHROCTAME TeYeHER Iasa B NOPECTOX cpeXe OpH
JCAOBEAX, 9TO LAHAR CEBOCORHOr'Q Npodera MOMExyx rasa CJIH3Ka
K DOJepeYHHM Da3MEepaM KaHaXOPB,00 KOTODHM IBEXeTCH ras.Co-
0TBETCTBEHHO NpOHEIAEMOCTE, PACCYRATAHHYD 00 ypaBsHeHun (35)
(IefyeT pACCMATPMBATH KK KaXymymoCH.

I eoro,4rotH onpeXexmrh QOCOMMTHYD {DOHRISEMOCTD,He-
00XONEMO EHIOXHRTH NSMeDeHEe OpK RABIGHNR 0OCKEe 0Gpasiua Eb—
5 6-8 xrc/cn2 RAH X8 CepED ESMODCHMA ODE DA3XHYHHX 3Have-
EifX CpelHEero naBieHRS B 00pasne HAM,HAROHENR, BBeCTA 10O~
paBKy Ha CKOXbXeHKe I'asa.

MetTonwka EaMepeHEA ¢ leXbl BNDPACOTKH 3TEX NOOPABOK
pacoMaTpEBRETCH B § 4.

2.[ipE BHCOKEX CXODOCTAX (MILTpAUNN SaKoE Hapcu ne coo-
mEeeTcA - BO3HEXA&eT IONGJERTENbEER Depenarn IaBieHES,Tpo-
JOpIBOHAJLHKHE KBANPATY CKOPOCTE QRILTPAUNE B ypaBHeHEe,CAS~
syBeR®Be PACXOX C NepenafoM NABRNERWdA, NDEHEMAET BRI:

£ a Gpt +8 Qpe S ¢
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MeToXERa ESMepeHu#! ¢ meJbD onpeneieHEs KO3pENEEHTOB
"a" m "B" paccmarpEBaercs B § 5.

3,0px ¢rapTpamEs HelTpAIbHOR XERKOCTR gepe3 HEKOTOpH®
OOPOXH OPE AOCTATOYHO COJNBEEX CKOPOCTAX HAGIDNAETCA OTCAAN~-
BaHEE JACTAN,NepeHOC HX B CYXeHHHE MecTa KaHAJOB ¥ 3aKy-
NOPKa MOCJeIHEX - KOABMATAIRA,.JTO ARJAEHNE IPDHEBOIAT K 3a-
ryxaup (yueHBmeHED) (uabrTpamyd. [pu H3MEHeRRM HANDABICHER
GEALTPAIEE NPOHRIASMOCTH BHAUANE BOCCTAHABIMBAEeTCA,a8 3aTEeM
BHOBb 0Al&8eT BCJIEHCTBEE NepeHoca YaCTdéll B OOPATHOM Halpas-
AeHHHE.

4.[Ip® QuALTpPANME BOXH BO3HEKAET DAN OCJOXHEHRI,C3Asas-~
HHX C B38MMOXEHCTBHOM BONE C I'NMHACTHME KOMIOHEHTaMid KOJ-
JEeKTOpa,B pe3yAbTaTe Yero B JAaCOPDATOPHHX ONHTAX OCHYHO Hal-
XORaeTCAd 3aryxamme (QEALTpaNEM,OCOO6HHO 3HAYATEAbHOE MpHA Cy~
WEeCTBeHHOM PACXOXIeHRH HOHHOrO cocraBa BoX. HsmeHemREe Han-
paBXeHHA NOTOKA B 3TOM CJIy4Yae He BAUAET HA CKOpPOCTHh (uAb-
TPaIHE.

5.llpp dEIbTPanEK He@T¥ MOPYT HaGANIAThCA pasAHUHHE AB-
JIeHEA, OCJAOXHADUHEE H3MEDeHHe NPOHHISEMOCTH ¥ BARANMEE HA ec
BEJEYAHY - COPOILMA NOJADHHX KOMIOHEHTOB, OTJOKEHHEE napapn-
Ha,HeHbDTOHOBCKOE NOBeleHEe HEKOTOpHX Hegreill,

6.B mracToBHX YCAOBEAX 4YaCTh NOPOBOI'O HOPOCTPAHCTBE KO~
JeKTopa 3aHATA CBA3SAHHOX BOROH.B npomecce HOOHYM HedTH 4acTh
[OpOBOrC OPOCTPRHCTBA MOEET CHTL 3QHATA T'&30M, BHICAHBIAMCA
¥3 HefrTE,a vYacTh BoRof, nocTynmBueld m3 3IAKOHTYPHRO# uacTm
nnacra.C ypejJEdueHHeM CONGpPXQHAA BOLH B HOpPOLE CHOCOGHOCTH
nopoxH K ¢mapTpanmE HedTH CYmECTBEHHO CHEE3eTCH,8 K PRIbTDa-
OME BOIH pacTeT. PWIbTPADMOHHAA XQDAKTepPHCTHKA KOJIEKTODAa
OpPE TaKEX YCJIOBEAX ROJAHA OHTH M3Y4YeH& B ONHTeE,MONENIUDYOULEM
M3MEHeHNeé HACHUeHHOCTH cmavdsanmyed ¢gasoi. PesayapTaTH TaKOro
OOHT& NpelCTaBRNADT I'pafEKoM,H8 KOTOPOM HO OCE AO0CUHCC OTJO-
XeHa BeJJMYHHAa HACHENICeHHOCTH OCHYHO cMaumBanme# ¢asoft,a no
OCH OpHNHHAT ~ OTHOWNEHHE NPOHHNAEeMOCTH N0 I'asy, Boe WIA Hef-
TH OPE DESAHYAEX HACHUEHHOCTAX COOTBETCTBEHHO K OPOHHUIAEMOC-
TH 0O rasy,Bone ¥ HePTE npz BEXx I00% RAcHNEHHOCTH NOpHACTOR
CpexH.

7.[lpoERnAaeMocTs MHOTHX IOPON-KOJJIEKTODPOB 3&METHO 3aBH-
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CHT OT BHEWHero [aeieHud, IeflcTBywmero Ha oopasell.
HompoGHO 3TOT BOOPOC ocBeweH B ruase XUi.

§ 2. 3amaum m3MepeHMA, TpeCQBaHMA K ANNADATYDE

B cBasm ¢ Gosbmell CIOXHOCTBD HM3yUeHHEA (RIbTDPAIBOHHNX
X8paKTepHCTAK OOPON-KOJNIEKTOPOB B OIDAQHMYEHHWMH &nnaparyp-
HHME BO3MOXHOCTAMM OPOM3BOICTBEHHHX JAG0pPaTOpRE#, HEXEe H3Jja-
TanTCA JIUENE DEKOMEHNAUME N0 K3MEepeHW» MPOHUIAeMOCTH ODR
QUIbTPAUKK rasa.

OcHoBHOY 3anadef npe H3YYeHBE (HALTDADNMOHHHX XapaKre-
DUCTUK NOPOL-KOJVIEKTOPOB ABJIAETCA olpelelleHHe T'830MNpOHM-
HaeMOCTH Ha BO3NYWHO-CYXMX o0paslax,To ecTh OonpeleaeHue as-
coJioTHO# mpoHMUaemocTH. I8 Ooncdera 3amacos H Hedaeit Ipy-
PHX TeOJOTMYECKUX KCCJeNOBaHMR Takad MHPOpMANMs HeoOXOnuMa
¥ OOWYHO IOCTATOYHA.

AnnapaT 048 K3MEepPeHMd (DOHMIAEMOCTM [pH (WILTDALMK Ta-
38 DOJKEH YOOBAETBOPATH CJELYDUWUM YCJAOBUAM:

1.BoxoBas NOREpXHOCTh 0G6Da3Ia (DOBEPXHOCTH, NApaIeNb—
HaA HaNpABNEHED QUIbTDAUAR) 3ayeXJASTCA B TORKOCTEHHYD pe-
3MHOBYK MaHXETY, IpEXHMAEeMYD K YILIOTHARMOR OOBEPXHOCTH Nei-
CTBUYeM NABJIEHHMA Ia3a WIK XALKOCTH OT CaMOCTOATEJbHOTO MC-
TOYHUKA.

VMMHUMaIbHOE IaBJeHue oOX¥Ma,olecmedmBammee OTCYTCTBHe
yTEUKB QUABTpYeMO’ XHOKOCTH BLOJb OOKOBOX NOBEPXHOCTHM OG-
pasua, 3aBUCKT, IJIABHYM 00pasoM, OT TOYHOCTHA BHEEDEKM (OpMH
o6pasua,rJagKoCTH ero NoBepXHoCTH, BeJHYHHN HAyalbHOrO 3a8-
30pa MexOy 00pa3liOM ¥ MaHXEeTOH,a LA KyOKYeCKHX 00Dpa3moB H
OT OCTPOTH KpOMOK. [Ipy u3roTompneHuu odpasia &/IMa3HHM BHC-
TPYMEHTOM IOCTATOYHO HapleHKe oOxuMa B 10-I5 krc/cm.

[loM NDUMEHEeHMM KOHMYECKHMX DE3MHOBHX MY(JT, MCNONAb3YEMHX
B cepuitHux annapaTtax 't-5 / 48 /,MWIn 4SCOTOBNEHHHX H3 OOHY-
HHX DEe3NMHOBHX [ODPOOOK,CJelyeT HMETh B BMOY,4TO NPE AX CXATHM
pa3BUBAETCA HETONYCTHMO BHCOKOE N HEKOHTDOJHMpyeMOe NSBIeHRe
Ha oupaseln,qYTO HepemKo NPHUBOINT K 3HAYATENbHHM NedopManusm,
CVWeCTBRHHO YMEHbUAnIAM OPOHUUIAEMOCTh H laXe Pa3pymeHED 00—
pa3ua.li1oXad BOCNPOM3BOIUMOCTL PE3YJIBTATOB HM3MepeHHR MOPOHHA-
UE8EeMOCTH 4Yale BCero OObACHARTCA MMEHHO IIpMMeHeHHeM MydT B3
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XeCTROR De3EHH. B CBA3E C JTHEM IepMeTH3alldfl 00pasua ¢ no-
MOTBLD KOHHYECKOH DE3HMHOBOM MyPTH C KPYTAHM WIH KBALDATHHM
OTBEPCTHEM MOXeT OHTh INONYWERAa JWb LOpH HM3TOTOBJEHHM €€ ¥3
MATKOR DE3HHH, TBEPHNOCTED He OOJee 30 emMHuIl, HAIDEMEp Map~
ka8 3311 MPTY-38-5-1166-64. My@TH HONXHNW OHTL M3TOTOBJIEHH B
opeccpopae, 8 He NyTeM MexaHudecko#ft oGpadOTRYM ; OCOGEHHO Bax-
HO BHOOJHHETP 8TO TPECOBAHHE [IpE R3TOTOBIAEHEM MyJT KBanpaT-
HOro cedeHudA. JUmHa MyQTH He NOJXHA NPEBOCXOLWTH IJIMHH 0O~
pasma Oonbme e Ha 3-5 mM. Takre MyQry OGeCHEYRMBANT DABHO-
MEpHOe YILIOTHeHEE NOBepXHOCTH NpH YyMEepEeHHOM NaBJeHHM H
YEOBRETBOPETENBHYD BOCOPORZBOLEMOCTEL DE3YJILTATOB M3MepEeHUR
pn nepesawnanke odpasmua.
2.MaMepaATs OPOHRNAEMOCTh HA o0pasumax OONbILOr'O pasmepa
nenecoo0pasHo OpE OAOCKOpPAREaAbHOR ¢unbTpaumn.00pasen nci-
XeH OuTHh EB3I'OTOBIEH B BHRE UAAHHIDA& C OCEBHM OTBEDCTHEM ¥
LAOCKOnapalienbHHMA TOpU&ME,HanpapieHre QuALTPAINK OT BHEN-
He#t NOBepXHOCTH K OCEBOMY OTBEDCTHD NO pamdycy WiE B odpar-
HOM HanpasleHm¥. YIJIOTHEHHD doLJeXaT TODPOH,YTO He NpencTas-
JAeT 34TPYRHEREM - NpPOKJANKAME CJYXaT IUCKE W3 MATKO# JRCTO-
BOft pe3uHN ; B ONHOM M3 NPOKIANOK NPEeXyCMOTPEHO OTBepCTHe
1A COOOMERHEA OCeBOT'0 OTBepCTEA O0pa3sné C WCTOYHUKOM LaBie-
HEA RIM pa3pAXeHud. }iamepeHus MOI'yT OHTH BHOOJHEEH DO CXeme
HecraumoRapro# ¢mabTpamEn (OYHKT 7),Tak K&K B 9TOM ciyyae
oTnanaeT HeoOXONMMOCTL M3MepeHEA pacxona.
3.PexomeHNyemas KOHCTDYKIHA KepHONepXaTels,yIoBNeTBOpA-
pmero NepeuyMCleHHHM TpeGOBaKMAM OoKasaHa Ha prc,3I.
Koderpyxuna npexycmaTpupaeT cleRybiide CHOCOOH 3adeXxae-
HuA.
HaneHnpRYecKEe B KySmdeckme o0pasmnu:
PRIpO- WAE OHeBMoOOXEM (8 ),
pesmHopad KoHudeckas mygra (a,sd),
3aneska COKOBO# ONOBEpXHOCTH 3aTBepHeRavmeR cpenoit
(m1a pwomx nopos) (r).
HaxAHADH ¢ OCeBNM OTBEDCTHEM:
ywioTHeHRe o rophnam (m,e).
KeprozepzaTens mmeer BewT®ah (BIE IBa BERTHAS) ¥ [03-
BOAAST BHOOAHATHL M3MEpeHEA KaK OpA M3OHTOYHOM,TaK M OopH ar-
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Moc:pepnom JIaBJIeHNY¥ Ha BXoIle B 00})83811 B COOTBRTCTBEHHO [IDH
aTMocfiepHOM NapieHUK WM NABTEHNM HUXE aTMOCHepHOTO nocine
o6pa3sua.,

liA m3MepeRMA NPOHUNAEMOCTH NPA PANTUATBHOR QHMJLTpPALKY
NpenjioKeH KepHoepxaTeab /258 ,cxeMs KOTOPOI'O NPHEBPINEHA Ha
pBc.32.KepHonepxaTenb COCTONT B3 OCHOBaHmA (5),yexsa ¥a op-
ragmyeckoro crexna (2),kpwmku’ (I) M cTpyouwHs (6).Fesunopwe
KONBIIA K3 M8CN0GeH30CTONKOR pe3uHy (4) oSecneuymBanT repMe-
THYHOCTH npudopa.lopuerye NOBEPXHOCTH o0pasla TepMeTU3NDYRT
C TNOMOUB® EMCKOB M3 MATKOR pe3uHn (3) (MOXeT OWTb MCNONB3O-
BA&HA JMCTOBAS BAKYYMHAA pe3MHA TOJNWUHOR 2-4 MM).

KepHonepzaTesb C 4eXJOM H3 ODI'AHHYECKOI'O CTEKJa pAaC—
CYHTAN Ha OpPOTHBONABJEHAe B Kamepe no 10 KPC/CMz.an HEeoo-
XONMMOCTH palOTH C COJNbIMME NABIEHHAMHA 4eXOX HOMKeH OWTE
3aMeHed Ha MeTalIBYeCKuH.

Inf BUOONHEHHA M3MepeHui NPX QPUKCHDOBAHHOM OCEBOM I8B-
JIEHKK [PeNyCMOTPEeHO CHeluuanbHOEe YCTPOMCTBO,CQCTOSmeEe U3
oryrxepHo# napw (7,8), BHYTpPEHHAA HOJNOCTH KOTOPOW 3aMOJHe-
Ha M&CJOM.B KayecTBe MHIUKATODA AABIGHHA MCIOIB3YETCH Ma-
HomeTp (9) ¢ mpemenom mamepeHms 40-60 krc/cM®.

Ina ¥3MepeHRA OPORUNAEMOCTH UMIKHADAIECKHX ¥ KyOudec-
KEX 0o0pasmoB CTAHIAPTHOro pasmepa (30 MM) OpemioxeHa KOHC-
TPYKLIRA GHCTPOCHEMHOrO KepHozepxaTead (ouc.33).

4./isMeperuA caenyer fpoM3BOLMTHE [PH fiepemanax KaBIEHES
He BHIle 3 KPC/CcM M aTMOCYEPHOM LABIEHUW HA BHXOLES MIM BXO-
e olpasma.

5.BI0K-CXeMa UH3MepeHHA IPOHHUAEMOCTH OpA CTAlMOHAPHON
PUIBTPANKE C NPOTHBONABICHHMEM, DABHHM aTMOCPEeDHOMY , HOKa3a-~
Ha HA pHC.34,

B cxeMe HcOOJXB3YRT:

Inis m3MepeHHA NaBieHds Nepen 06pasLoM:

1) MaHomeTp oOpasuopu#t knacca 0,4 Ra npeneX W3MepEHHA
4 gkrc/cM® B odnacTy namierud or 3,2 o 0,8 KPC/CMz.

2) Manomerp oOpasuoBuit kagcca 0,4 Ha Mpemenr M3MeDEHAT
I xre/em® B o6nacTr mamnexm or 0,8 mo 0,2 KPC/CMZ.

3) Mamomerp V -00pazERff C BONAHWM 3&NONHoHEEM C TJE-
HOM mKaaw 800 mm (ME-800 s kommrekra AKM) B oGnacTu Iapie-
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Prc.32 KOHCTPYKIMA YCTDPOMCTBA LA HIMEDEHEA NPOHK-
U2eMOCTH ODH panHsabHOR UILTpamE¥ ¢ (UKCE-
POBAHHHM QCEBHM LABIEHHEM.
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He# or 0,I xo 0,0I-0,02 xrc/cmz.

4) Muxpomanomerp MHM mHOronpemesbHNE LJA H3MEpPeHEA B
openejax or 0,02 krc/cM® B Huxe.

Ins mamepeHEA pacxola rasa:

I) Tasomep I'CB-400.

2) Tasomep T¥-2 Ha 500 cu® (m3 xommiekra AKM).

3) Tasomep-Goperka Ha 50 cM® ¢ EHIERatopoM (prc.35a)

4) Tasomep ¢ MuIBHOR MieHkod Ha 25,5 B I cm® (pmc.356).

Nipexenn H3MepEHEA OPOHHAUAEMOCTH,OTBEHYEDUAE DABJIETHEM
KOMORHAIMAM NPENeNOB E3MEDEHRA MSHOMETD2 E Ta30Mepa, ipUBe-
HeHH B Tadaane 7 masa odpasuos P =l = 30 mM ® mponosmm-
TeabHOCTH 3amepa oT 50 mo 500 cexk.

lipexexs R3MepeHEs NPOHEIIAEMOCTH DACCUMTAHH OO (GOopMy-

A8M
K - ¥, 5“1 Vf‘
max Em-’n (‘I t05 p._min)tmn‘n
Kmin = #54 Vs

Romex (1405 P, maxytmax

rme: P, - orcuer mo mamomerpy ;
Vr = OO0BeM rasomepa ;
+ - OPONOJNXHTEABHOCTE 3aMmepa.
Ipe nuqngxennﬁx OPEHEMANIOCH ,fl=0'0178 en (asor,20°C),
POap=I Kre/oMe.
B kadecTee OpEMepa Ha pHC.36 OpRBeIeHA CXeM8 EB3Mepe-
RAA OPOHENAEMOCTA OPH CTAUEOHADHOR panmaissHOR (EIBTpAaNMA.
6.Cxema B3MepeHHA NPK CTAURMOHApHOM QEIBTpanuE c napie-
HHeM. A2 BXOJe, DABHOM aTMOC(epHOMY,OpEBENeRa Ha puc.37.
HcTo9HEROM, cCO3NAPIEM Nepenan NaBJIeHHA, ABIAETCHA BaKyyM-
HAcoc, IpECOeEACHHRPR K BHXONHOMY TOpUY o0pasna.Bxon olpas-
ua OpHcoemnHeH K GOKOBOMY OTBOLY OmpeTkm.BBon B Owperxy
NpECOBNEHEH K CKASHKe MapHoTTa. BO3NyX 3acacHpaerca U3 Ob-
PEeTKH, ZaBIeHRe B ODpeTKe HONNEpPXRBAGTCA 34 CUET NepeToKa B
Hee H3 CKAAHKE BOXH B o0beMe,DABHOM O0BeMy BO3LYyX4.
[epenan HaBNeHHS YCTAHABIMBADT C OOMOWBLK TPEXXOLOBOI'Q
Kpana, 103BOJADLNEro peryJlEpoBaTh 00BEM BO3IYXd,38CAcHBAEMOr0



Tadmua 7.

[Ipenesy U3MEPEHHS NTOHAUAEMOCTH HPH CTALWOHAPHOR DUIBTPAIMH

ZCJOEIR gzg;gan llpefeni ¥3MEPEHUs NPOHKUAEMOCTH B MJ ND# Fa30Mepe 06HEMOM, MM

sMepe—

HES npudop kre/cu= I ou® 5 cu® 25 cu° 50 cu® 500 cu® 5000 cu®

od oM 3,2-0,8 I,8:I072 9.I07% 4,5-I0 I 9.710°T  9.100 9+10

=S 1,9:1070 9,5.1071 4,8.10°  9,5.10° 9,5.101  9,5.10

"=

RS o 0,80, 1,9-10°% 9,5.10714,8.100 99,5109 9,5.107  9,5-10° :
EE I,5:10° 7,5.10° 3,8:T00  7,5.10% 7,5.10%  7,5:1¢ 3
03 BM 0,I-0,02 I,5:10° 7,5.100 3,8.100 7,512 7,5-10°  7,5-10° |
o 7,5¢I100  3,8.10° I,9+I0 3,8:10° 3,8-10"  3,8.10

ggg WHE 0, 7,5.108 3,8-10° 1,9-10%  3,8.10% 3,8.10°  3,8°I0°

OM - o6pasuoBufi MaHomerp, BM - [/ -OOpasmumu BoLAHOR MaHOMeTD, MM — MHOTOmpencAbHHA
qalleYHHH MEKPOMAHOMETD
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P¥c.35. KOHCTPYKIMA Ia30MepoB.

250, 100

25,5, 4

—0OT -



-167 -

TN

e w
s

Fuc.ob Cxema W3MeDEHUA OPOHMUAEMOCTHM MDY CTAUROHAPHOM

pannanipHol QUIbTpaluy.
I1-pCTOYHUK NQBAEHUS ; 2-OCYWMTENb ; 3-DenyKTOD ;
9, I1-rasomeps ;
acy ; I2-un-

4-maHOMETD ; S~KepHOnepkaTess ; ©,Y,
7,8=-TpexxonoBHe KpanW ; 10-razoswe g
IMKaTop NMaBJIeRnsA.
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Prc.37 Cxema m3Mepenus NpOHRIAeMOCTH OpH CTaunoHAap-
HOM (MIbTPAUMKE C IABIeHHeM Ha BXOI&, pABHOM
aTMoCPepHOMY
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B OypepHYD eMKOCThH 43 arTmocgeph. llepénan NaBIEHEA W3MEpH-
DT 00 OOpP&3UOBOMY BaKyyMmMeTpy HJIK MAQHOMETDY C BOLAHHM 3a-
NOJHEHMEM , pacXon~-NO OlpeTKe WIE IasoMepy C MHJbHOR MmieH-
KOif, NONKINYEHHOMY K OTBOLY CKJSAHKH B arMocdepy.

Cxemy ACHOJB3YNT IS E3MepeHBA HOPOHANAEeMOCTE 0Cpa3loB
C OCeBHM OTBEDCTEEM OpH IIOCKO-pARMSNbHOR (BALTpAIHHE,

7.8 nociemnH¥e rOAN HOJNYYRIO pACOpPOCTPAHeHHEe H3MepeHHe
TIPOHKLEEMOCTH NpE HEeCTANMOHADHOR (HILTDANNE,

OnHa u3 cXeMm H3MepeHUA OpHMBeNeRa Ha pmc.38.Anmapar
COCTORT K3 KepHomepxaTead I (MOXeT ONTH MCHOAL30BAR JOOOH
KepHOLEepxaTelb,B TOM 4YHMCJe ONEH H3 NOKa3aHHWXx H& puc.3I,32
% 33) ¥ OBYXTPYGHOrO ObE30OMETpa ¢ NOI'PYREHHHMH LON YDPOBEHB
BOIN HEXHHEMY KOHLGMM TPYGOK (4.5).Bepxﬂne ROHUE TPYOOK HpH-
COBEHMHEHH K TpexXoXoBomy KpaHy (3),B cBOD OUepens HpHCOENE-
HEHHOMY K [POCTDPAHCTBY IO HEXHUM TOpHOM ofpasua ¥ vepes
BEHTHWIb - K HCTOYHAKY HEBHCOKOI'O pa3pexeHES,HANpEMep, BOXO-
CTpYHHOMY HACOCY. JTO NO3BOJAET NONHATH YDOBEHL BOLN B JD-
00# M3 NEE30MEeTDRYECKHMX TPYOOK OO BEpXHEero peileps.laTem
3aKpHBANT BEHTWIL.BO3IyX, nocrynaovuvi yepes odpasel B be30-
METD , HOOBHWAET TaBJACHHE B MOCJENHRM ¥ YPOBEHb BOIH B HeM
DOCTEeNeHHO [OHMEAETCA C yMeHbmmanmeificAs ckKopocThb.Otpenene-
Hile OPOHHHOAEMOCTH CBONUTCH K M3MEDERED BOEMEHM ONYCKaHHA
MEHECKA B 34I08HHOM HHTEpBale BHCOTH CTQJ02 BOLH, 38BKCUDO-
BaHHOM OTCUYETHHME pUCKaMmu-penepami.C yBeandeHueM-OIDOHANAe-
MOCTH BpeMA ONYyCKaHmA crosnda yMeHbmwaercs. [lbe3omeTp BHIOI-
HeH IBYXTDYOHHM LJA paclldpeHWA [peneyoB m3MmeperRns.B paccma-
TDHBaEMO cCXeme H3MepeHEA NaBJeHRe fepell o0pas3lIOM DaBHO aT-
mocepHoMy, 8 HavaJbHN# Nepenan IaBAeHHA He npeBocxonmEr 70
CM BOLAROT'O cToJda.

tadoyaa pacueTHaa dopmysa IAA crydad JEHe#HOHK ¢urbrpa-
O¥Y AmMeeT BHI:

K = c. b e 42
Pt
rge: t ~ [IPONOJXHATEAHOCTE ONYCKAHHA YPOBHA B 3813HHHX
pemenax ,

C - nocrtogHHNR KOSPPUIMEHT, 3aBUCAUIER OT TeoMeTpagec-
KAX pa3MepoB NpHoopa B YCAOBER NDOBelNeHAS ONWTa.
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Meronuka BHYACJAeHHEA "C" M3JOKeHa B cjenypieM

naparpage.
Jna cayvyaa panmaibREOM QuIbTpanum:

R
K =036% —eg—L—CH.t e

(0603Hauenna Te Xe,4To ¥ IIA gopmyad 40).

7 pacmEPEeHEs OpedeJOR E3MeDEeHES Nbe30MeTp 3aMeHAnT
EMKOCTBI C BOISHNM MaHoMeTpoM (PEC.39).Co3manT B eMKOCTH
naBdeHue WIE paspexenue (P=70 cM BOINAHOTO CTOJNGA),lIprcoe-
OMHEADT K eMROCTE 00pa3el ¥ OTKPHBAOT KpaH. HaumHaeTcA mpo-
nece QWIBTpaUMA BO3INyXa vYepe3 oGpasel [py lepenane naeie-
HUA,CTPEMAWEMCA K HYJn, Mepolt NpOHMOAeMOCTH ABIACTCH MPO-
DOJXHTENLHOCTh U3MEPeHUS NABJIeHAS 00 BONAHOMY MaHOMEeTDY B
3amaHHNX Openmenax. [lpy HEOOXOMMMOCTM pacOMDEHEA Opernesa
M3MEPEeHUA B CTOPOHY MAaJo# NPOHRIAEMOCTH YBeJAYMBANT Hayalb-
HOe I8BJEHWe U WCIOJAL3YOT OGpPA3NOBHA MEHOMETD C NDYXHUHOM
bBypnona. PaGovas pacueTHas ¢opmysa Ta Xe,4YTO ¥ IJA CYEMH
C Obe30METDOM.

[lpenesn M3MepeHHA NPOHXLAEMOCTE NPE HECTAUHMOHAPHOH
$mapTpeymY NprBeIeRr B Taduule 8.

llorpemHOCTH W3MEpEHHs — He COJbile YeM npn OCHUHHX CXe-
MaX CTaUMOHApHOR ¢mabrpauur /16 /.

CxemH HecTaUMOHApHO! (QWIBTpamEu, HOKA3AHHWE HA pHC.

38 B 39 BHIOIHO OTJHY&TCA OPOCTOTOR, OTCYTCTBHEM HOTpel-
HOCTH B CXaQTOM BO3IyXe, JErKOCTBO BWYKUCJIEHMit.
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Puc.38 Cxema M3MepeHEd NPOHENAEMOCTE NpY HECTAHO-
HAPHOX QUABTPAUMHA C NBE3OMEeTPOM.
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Prc.39 Cxema R3MepeHMA OpOHEUAEMOCTH OpH HECTaImo~
HapHOK QUABTDAIMA C eMKOCTHD ¥ MAHOMETDOM
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Tagma g

[pefesH M3MEPEHRA POHKUAEMOCTH DU
HEC TAUMOHADPHOR DB TDPAIUK

W~ . Tasuepd ipenedy X3MEPEHAT B MI
pug  cxewa 00pa3ua, oM oy pOZOXSHTEABHOCTH
3auMepa

500-50 cek 25 CEex

¢ nneaomerTpoM  [maurzp 3,0 0,4-2300 A0 4600

0
L=D 2,0 0,6-3450 20 6500
Kyo 3,0 0,3-I800 ;o 3600
2,0 0,5-2700 1o 5400
Urarazp 3,0 45-4000 -
C -M8HO~ 10 2,0 65~6000
% UeTDOM Kyo 3,0 35-3000 -
8 " 2,0 55-5000
: eMKOoC- UeamHAp 3,0 656000 -
o 5D 15 2,0 95=3000
x  OObewoN Kyd 3,0 55=5000 R
= (0 2,0 75=7000
o] Muauuzap 3,0 85-8000
20 2,0 I25-I2000
Kyo 3,0 706500
2,0 100=9500
¢ npesouerpon Umxmeap 3,0 0,I-750 ro I500
L =2,0 6:00,1-985 20 1970
] C MaHO- 14y OM C 3,0 I4=-I400 10 2800
[ NeTPOM ggggg{ 6,0 I8~1800 20 3600
g X eu- I5 oruew 3.0 20-2000 10 4000
E KOGTBD F=0,5 620 27-2700 20 5400
! oGseMOM 20 ew; 3,0 27-2700 20 5400
¥ ) BHEmHMR 6,0 36-3600 no 7200
4]
a

panEyc
R
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§ 3.MeTonMRa m3MepeHUs OPOHAOAEMOCTH ODA HECTANMOHAD-
HOW QWIBTDSUEMM C NOMOuWBY® NPOHRUAEMOCTEMEpa ¢ Abe-

30MeTpOM

3a nocnendre T'OXH B NpakTmKe JadopaTophnit ¢m3MKM nuac-
Ta KOCTATOYHO WMPOKOEe NpEMEHeHHe HameX NDOHUIAEMOCTeMep C
Obe30MEeTpOM, pa3padoTanduit Bo BHITHY B 1965 r /76 .21/ .Hexko-
TOpOoe KONUYECTBO TAKHX anNapaTop OWJIO HSrorosieHo B LIPMM
BHI'dM Do MHOUBENYANLHHM 34K&3aM,8 Tarke CAMOCTOATENBHO
PASARIHNME OpTaRP3AIMAME .

B CBA3E C BHWEH3JOXEHdHM LeJeCcoO0Pa3’HO B HACTORWER pa-
0oTe GoJee NONPOGHO OCTAHOBATECA HA METONEKE TaDUDORKY
apoHuLaeMocTeMepa C Nbe30MeTPOM B BHIOOJHEHHS H3MEDeNME [Ipo-
HRLZEeMOCTH .

hak yxe oTMevanoch B fpelulyilles maparpage B [DOHULAE-
MoCTeMepe MOKET OHTH WCHOJAB30BaH OfMH W3 ONMCAHHHX BHEE
KeplonepxaTexell, npACcoeN¥HAEMH) K BepXHeMy OTBOXY Nbe3oMmer-
pa.leronura mamepeHuH OyneT OnucaHa IJA [pOHANAEMOCTEMEDE
¢ yHuBepcanbHuM KepHonmepxarersem (puc.3I), no3BONAmTMM QpPO-
BOLETH- R3MEPEHKA Op¥ JuHeiHOK (HA WANMHIPHYECKOM M RYORYec-
KoM 00pasnax) # panmanpfol ¢wiIsTpanyy.

a). QupeneseHWs TNPOHRNAEMOCTH NDY JRHEHHOW (HUAHTDALKN

I.UmreHnpuuecknit AIX KyOmdeCKHfl oCpasen nomenawT B pe-
3UAOBYD MyQTy NaTpoHE HHeBMOOGEMMa (pxc.31B) wim B xoHHMueC-
Kyp Mygry (a,0).

2.YcrTasapniEBapT NATDOH IH2BMOOCXEMA B KEpPHOTEDEATEN:
H CO3aDT NHEeBMO-MAIH T'EIpPOOCXAM C aanannug naefgeHuem (QOHU-
HO 3TO IaBteHEe He npessmaeT 10-I5 Krc/cu®,uTo BOONHE KOCTE
TOYHO IIZ O0ECNEeYEHMs HanexHOM repmeTmsams® GOKOBON NOBEpX-
HOCTE oGpaspa). [pm BCHOIB30BAHEE KOHMYECKOX MYETH nociel-
HDD YCTAHABNEBAOT B CTAKaH,a 3a8TeM B KeDHOIepXaTens.BepxHaf
KDHIKE KepHoRepkxaTeJ)sd BMeeT CKBO3HAWE OTBEDCTHA NS Coosne-
HEA BepXHero Topma o0pa3ia C aTMocgepol.

3.{pasom 3 (puc.38) NONKIOYADT K KepHOIEpPEATEJ® TOYORY
Manoro IuameTpa.

4.Brum9anT HCTOTHMK DA3PEKEHHAS ¥,0CTOPOXHO OTKDPHBAA
BeHTWIb 1 (puc.38), NOXHMMADT YpOBeH: BOIN B NbE3UMETOHE KA
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15-20 MM BHEe Demepa h ; BGHTENb 1 3aKDHBADT # yOexmapTcs
B TOM, 9TO YPOBEHb BOIH HAYAN OOyCKarhcs.HenonsmmroCTe ypoB-
HA CBAIETEJLCTBYeT O TOM,YTO O0pa3sell NPaKTAYECKH HENPOHH-
uaeM,

S.[lyckanT cexyHIOMED B MOMEHT NDOXORIEHAS MEHHECKOM pe-
mepa #. ,¥ OCTAHABIEBADT €r0 B MOMEHT [IPOXOXIEHMA OIHOTO
B3 penepoB (hz,h, WIH hq ) B TOM caydae,ecaE Bpema (RIb-
TpanEy ooaswe 50 cex.

Ecam BpeMs NpOXORNSHMA UHTepBaNa h, *hq meHee S50 cek
kpadom 3 (puc.38) ODONKMOYANT TPYOKY COJBNOTO IMAMETpa &
BHOBb BHOOJHADT ONpeneJeHHue.

6.BHIMCIANT BeJHUYHHY NPOHHMUAeMOCTH No dopMyre 42

6). OnmpeneseHye NPOHMUAEMOCTH (DY DARMANBLEOM
¢aybTpanny

OGpasel 3ax¥MapT MEXIy OPOKJTaNmKaMm B KepHOIepxaTele,
KaK 3TO nokasaHo Ha pEc.31 ("g" mrE "e"). 3aTeM BHOOJNEADT
BCE OOepalH,ONACAHHHe B HpeINIyUeM pasnexe.
[IpOHADAEeMOCTh BHYECIARRT 10 Gopmyine 45

Brupcaesze RosdprmmenTa "C"

Kax ormevanock B Opelunylesm rnaparpajde Benmuusa C sB-
1HeTCA KOMOHHEPOB&HHHM MHOXuTesxeM B Qopmyrnax 42,43, 3aBHCA-
TEM OT I'eOMeTpHYECKAX pa3MepoB annapara,fapoMeTprieCROro
ZapjeHus ¥ TemIepaTyDH.3HaUeHHd koappemedTa ( BHYHCJIADT
IAA BceX MHTEPBANOB M3MEpeHEA no qopmyxam / 27 /.

C=Anf 10 Y
e hou _ (3-6) (hoh)
1+_6 ¢ch, - U - 3-& "N
A 32,30\3 C fg Ch(. -U 2H ... 45
£ = "V’;HC/"'U) T
C:fi'ff - KO3¢PUOMEHT , yINTHBADMUA ONyCKaHHe YDOBHA B CO-

cyne,B KOTODNH OOTpyxeH Mbe3OMETp ;
Iomank Ce4YeHRA cocyna, cCM™,

F
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j’ ~ IIomanh CeYeHEA Obe30MEeTpPHIEeCKOH TDYOKH, cmz;

H - dapomerpuueckoe IapieHHe,CM.BOIL.CToJ0a.H3MeHeHne
BeARy¥HH H OpakTEYeCKE He BAMAET HA TOYHOCTH OO~
peneleHEA NPOHHIAEMOCTE, BBRIY 4Yero B pacyerax
MoxHo mpEmuATh H=CONST ( B oGmem ciyuae H=1000
cM) ;

h. ~ oTMeTKa BepXxse#t (NagarpbHo#) OTCYETHOR DECKE mbe-
3omMeTpEYecKOff TPyOKM HaX YPOBHEM BOIH, CM ;

{ ~ OoTMeTKa Texyme# (RoHeUHON) OTCUETHOH DECKE MHe3o-
METDHYECKO¥ TPYOKH HAI YpOBHeM BOIH,CM ;

U -BHCOTa RAOWUIADHOrC OOAHATEA B Obe3OMETPHIECKOH
TpyOxe, CM;

\L‘— o0BbeM MekIy HARHEM TOpHOM o0pa3ua ¥ BepXHeff oT-
cueTHo#t pHCkE (MepTBuE oGsem), cM® ;

b - BA3KOCTH BO3MyXa B 3ABHCHMOCTE OT TEMIEPATyDH,
nyas,
HamGonee onTMManbHOft ABRIAETCA KOHCTDYRIEA annapara co
CASHYDMEME DA3MEpAMH 0be30MeTPHYECKEX TPYGOK:

JHaMeTp MaNof TPYOKR - 2,5-3 mm,
AnaMeTp OoXbmO¥ TPYORE - 25 mm
manaq Tpycka ~ h, =70 cm

h, =65 cu

s =93 oM

h, =5 cM
Goxsmaa Tpyoka h, =70 cM

h, =53 oM

h, =5 cm

BHYBCAGHEA OPOR3BOEAT CACHYDEEM OGpPA3OM.

1.0mpexenanT OTMETRE penepoB Kaxpod TpyoKu Nbe3omerpa
= h,h, hy B h, oTHOCETeNsHO h,- nyrem mamepenma crams-
HOif E3MepETeAbHO# XmHe#xo¥ namHOM 1000 MM, DACCTOAHHA Mex-
XY pemepoM h, ¥ COOTBETCTBYDNEM OTCYETHHM DellepoM.

2.HaMepApT OCBeMH TDYOOK Mexny pedepame h, 1 A,
E MepTBHi afteM TPYOOX OT penepa h, N0 0o6pesa CBOGOXHOIO
OTBORS Kpasia).

JIna aroro:

a) 3aXEBADT B COCYA NHCTRLANDOBAHHYD BOLY ;



- I77-

6) CHuUMADT Le30MeTp CO WTATHBA ¥ NepeBOpauYmBabT ero
KpParROM BHHU3 ;

B) OOYCK&WT CBOOONHHA OTRON KDAHA NON YPOBEHb BONN M
38CaCHBAnT B TpyOKM BOIY BHUWE peliepos ho ;

T) NDUBOIAT YPOBEHb BOUH B TDYOKAX K penepy he , Bh-
nyCcKas M3NpWKM 4epe3 KpaH ;

1) BHIYCKADT BOMY YEDE3 KD&H CilepBa M3 OTHOWK TDYOKH,
3aTeM K3 BTOPOA B CYXHeE,DeNBApATENLHO B3BENEHHYe CTAKAH-
YMKH IO COBMemEeHHA YPOBHA BOIN B TPYOKe C pemnepoM h, .Hec
BNWOYNEHHO#A BOIY B rpammax OyIeT YUCJIEHHO paBeH Ipou3Bene-
HED 00beMa TpyOKHM B HHTepBRase ho —lu ,Ha [IOTHOCTb BOIH
1P IaHeOM Temreparype;

e) Tewm Xe COOCOGOM HEXONAT MEDTBHE OULENH TDYOOK DQ;

Z.MepTBHY 00BEM annapara Eé CHarasTCA H3:

a) MepTBOro OChEMA [BE3OMETDUYECKHX TDYOOK -LQf ;

0) o6beMa COBLIMHUTEJBLHOIO TDYyOONPOBOLA OT [LE30METOA
I0 KepHomepxaTeldd - Vo, ;

B) MEpTBOr0O 00beMa KeDHOXepXaTetd - UQg

Oonem E@, W3BECTeH U3 IAHHHX DPpalyMpoBKE (OyHKT 2e).

Oorem VD.Q BHYACJAADT 0O WJIMHE M BHVTDPEHHeMYy O¥aMmeTpy
COENMHUTENLHOrO0 TPYOSONDOBOLA.

0Gbem Lﬂzg BHYKCIANT N0 DE3YAIbTATAM HM3MepeHHd IJIMHH
I IMameTpa CBepleHUH B KepDHOIEepXaTese U OUCHKM O0bema oo-
JOCTY MOl HUERHEM TOPLOM ofpasna.

Ompe.eneHge MepTBOIO 00bEMa He TpeOyeT BHCOKOX TOYHOC-
TH BBHOY M&JIOT'O BIMAHKA 3TO} BeJRMIHHEN HaA TOYHOCTH M3Mepe-
#uA TPOHULIZEMOCTH.

4, BHYRCIADT [A0WALL CeqYeHHA TpyOoK f [0 H3BECTHHM
#3 n.0.1 1 2 oObemam ¥ pacCCTOAHRI MEXIy pelepaMmu H,n hu
(varas Tpyoka) # h, u h, (Goasmas).

O.BHYMCJIALT LHAMETD TPYOOK

d-1 3
0785

6.[lrouanes cedeHus cocyna F  pHYNCAADT 0O pasMmepam.

7.BHOONHANT BHYKCHEHHA IJIA KARIOTO HMHTEpBata COABMOR
'8 MJIOA TPYOOK MOCJTEeNOoBaTenbHO N0 opmynam 46,45 m 44.
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Lng ynoGcTBa PEKOMEHNYeTCA COCTABRUTH TAONNLY 3BHaYeHHH
C mna Kaxooro apelena M3MepeHWA B 38BUCHMOCTU OT Temnepa-
TYpH,K&K 3TO Ookaszano B Tadauue 9. Tadauma cocraminexa Mo
pe3yabTaram IpalyUpOBKE PEaJbHOro Obe30MeTpa ; OpM CJAX3KHX
TeoMeTPHYECKHX pasMepax KCOOAB3YEMOrO NbE30METPa K DEeKO-
MEHIYEMHM, BeJMYBHH BRYKCJHESHHHX KO3QpuuEeHTOB "C" NOMKHW
¥MeTh TOT Xe [OpALOK.

§ 4. Mamepenye NpOHMLAEGMOCTH NpY DE3JAMYHHX
CpeIHEX [AaBIEHMAX B 0o0pasle

BupoJHeHRe CEDMM HU3MEPEHMA ODOHMLAEMOCTH NDPH DPA3JIMYHHX
CPeNHMX IaBjeHEAX B 00pasne ¥ NOCTOAHHOM HeOOJhlOM Mepena-
e NaBlieAMA - noclelsee o0ecneymBaeT NOCTOAHHYW CKODOCTh
¢RIBTpAlME BO BCEX ONNTAX - NO3BOAAET HOJAYYATh rpagux HKruH-
KeHOepra- 3aBHCHMOCThb Kaxyile#ica NDOHMIOAEMOCTH OT BeJHYHHH,
0o0paTHO# cpelHeMy a0COJOTHOMY U&BJEHHD - 4, annporcumn-
pyemyn mpsamott auHue# (pmc.40), ypapHeH®me K&%opoﬁ MOXeT OHTh
3amUcaeHo B BALE:

b
KL=KW(1+m) Y
rne - K.'_ Kaxymasaca [NpOHRUaeMOCTh W3MEepeHHan MpH
P

Koo 3KCTPABOJAKPOBAHHOE HE p =0 3HaYyeH¥e Opo-
[4
HEOAeMOCTH ,

g‘ A—Ig: 'j' noapaBKa H& CKOJbXeHHe ['a3a ,
8(3" Keo

AK ™ yCpeIHeHHOe 3HAYeHUEe T&HT'eHCA «IJ1a HAKJOHA
AY}%) IIRAMOMA .

BeamuvHa K o ,Ka8K 9TO OWJIO IIOKA3aHO B pANE 0adoT,Hag-
pumep / 24 /, ecTh MCTHMHHOe 3HAYEHKE MPOHHNAEMOCTH NIDY
P—w-co ,TO ecTh 0DH OTCYTCTBHR CKOJLEZEHUS I'a3a ; 3TO 3Ha-
4YeHrWe COBNANAEeT C NPOHULAEMOCTHO HA KALKOCTH, He Dearupyo-
meit ¢ BelmeCTBOM KOLIEKTOpA,k HE 3@BUCUT OT NPUPONH rasa (Be-
B L)) 38BHCHT OT NDHpPONH rasa).

3a MCKOMOe 3HaueHue K. - MpOHMIEEMOCTR NpH (UIACTOBHX
YCHOBMAX CAENOBAIO OH DDUHATH BeNMIUHY A, =Aoo(l + é&h ),



Tadauya @,

KoadduumenTd C B 3aBHCUMOCTH OT TEMIepaTypH BO3AyXa

<P0ap = 750 MM pr.crrvial.
Tpydxa MHO- Teunepatypa °C
nbeso—- Penepw M-
ueTpa TeAb 1y 15 16 I7 I8 I9 20 2L 22 23 24 25 26
Nanan Ao~ ﬁg 16" 1,63 1,64 1,84 1,85 1,85 I,86 1,87 1,87 1,68 1,68 1,90 1,90 I,90
ho- hy 10° 6,67 6,69 6,70 6,72 6,74 6,76 6,79 6,82 6,83 6,86 6,88 6,90 6,90
h=h, 10° 6,77 6,79 6,81 6,63 6,85 6,86 6,90 6,92 6,% 6,97 6,99 7,0I 7,00
Loms- h-—h, 10% 2,02 2,03 2,04 2,04 2,05 2,05 2,06 2,07 2,08 2,08 2,09 2,10 2,10
M f-hn 107 2,17 2,17 2,18 2,19 2,19 2,20 2,21 2,22 2,23 2,24 2,25 2,25 2,25

LT
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Puc.40 aBHCHMOCTL MNDOHUUAEMOCTM OT BEJMUYNHH, OODATHON
CpelHeMV NaBleHdK. lLAPp KpUBWX - HOMepa ooDpa3’-
UoB.
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OIHAKO BeJMIRHA é%k mMaja ® 3TOM NONpaBKOX MOXHO mpe-
He0peds.

mexxy Bennquuoy#ﬁ B Koo CymecTBYeT NOBOMBHO TeCHaA
cBass pana: £ = 6, Koo

flozoGHne KOppeAslmH COHAR NOAYYEHH PANOM ABTODOB ; ONHA
u3 Hux (puc.41),ycpenHeHHaA LOAA MAPOKOTO KJAACCA JHUTOJOTH-
YeCKHX pasHoCTe}, OpPEBeleHA B IPEBRJIAX H3MEePEHEA NpOHUIae-
MOCTH, DA3PAGOTAHHEX AMEPHK&HCKEM Hegrawum Wmcraryrom /  /,
B Ka4YeCcTBe YHHBEPCAALHOR

llony4eHne KOppeJALHEH 6 -Kw Ha 0peqCTABETEJBHNX WJA
JNarHO! miaomalr o0pas3nax HO3BOJAET OrPAHAYHTHCA BHIOAHEHHEM
MACCOBHX H3MepeHEH IpH KakoM-JIXGO ONHOM 3HAYEeHHH CpenHero
IARAEHHs,a 3aTeM BEOLHTH LONDABKY HA CKOJbXEHHE Iasa ¢ 0o-
MOMBED KOPPEeJANMOHHOrO rpagrra. [IpE 3TOM, OOCKQJIBKY 3HAUYEHEE
K~ eme He W3BecTHO, 3aXADTCA NONYJYeHHHM KaXYMUMCA 3Ha-
veHueM Kioo , HaxomaT " 8 ", BHUMCAADT K .o , 0O HOCAenHe-
¥y HAXONAT HOBOE 3HAYEHHe § & T.n. O CoBUANEHEA IBYX
nocJaenoBaTeNbHO HafiieHHHX 3HaYeRHEf# K o, Ha 4TO OOHYHO Tpe-
GyeTcA He CoXee TpeX MOOHTOK.

Ha pHc.42 npmBeneRH Koppexaume BHUT'HY mna meByx THEOOB
necyaHnKop TOMEEH.

1A yBeJMYEHHA TOYHOCTH BKCTDANONAUME CJelyeT BHIOON~
HETH H3MeNeHHA KaXymeRCHs NPOHHNAEMOCTH B MHDOKOM IuanasoHe
CpeNHHX X:aJeHREA, OXBarvpapueM ¥ OGMaCTh 3IHAYATEALHHX paspe-
XeHuit. Pexomennyemye sHadenma P: 0,2;0,24;0,33;0,5;1 n
2 ar ( COOTBETCTBEHHO %f cocramtder $;4;3;2;1;0,5«x
0,25) ; naxpHekmee yBeNUYeHAES Q OOBHMAET HAHEXHOCTH 3IKC~
TPANOJATIAH .

1A R3MepeHRA NPOHHANAEMOCTH ODH IePEeMEeEHOM CpexHeM XaB-
JeHRE B YKA3aHHOM HHTepBaje DEROMEHIVEeTCA CXeM2 H3MepeHEA
IIpE HeCTANMOHADHON (EALTPANMM OO METONY NepeToKd, NOKa3aH-
HaA Ha prC.43. KepHomepxaTeas ¢ oGpasnoM (I ) BKADYEH Mexny
IBYyMA COCYIaME oInmHaxosoro o¢sema (I,ll). Tlepenan naniexu#
Ha o0pasme E3mepAnT IRfMAHOMETPOM C BOIAHHM 34NCJREHESM. B
HAYale OONTA 3a00JHADT CHCTEMY BOSIYXOM (rasoM) OpDE HEKOTO-
poM HaYar bHOM INapieRHH,3a8TeM CO3NADT 3aNaHHHM HayanbHuE ne-
peman npA SaKpHTHX OycKoBoM (2) B ypasHaresnHoM (3) Bexrm-
aax. OTKpHBADT NYCKOBO} BeHTEAb - HAUMHAETCH NEPETOK rasa
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Puc.42 CouocrapreHEe noupaskk § ¢ K wy .
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Prc.43 Cxema E3MEDEHEA MDOHELAEMOCTHE OPR HeCTANHOHAp-
HO# QWILTDADME 0O METOLY NepeToRa.
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X3 OFHOI'O Cocyna B IPYyro# depes odpasen.Mepod IpOHHIAEMOC-
TE ABAAETCA OPONOJXMTENHEOCTh H3MEHGHEA Nepenana HaBXEBNA
B 3g0aHHNX Opelnejax.

Cxema moxer OHTH COOpaHA B JDGOH Aa0OpATOPHE, HOCKOABKY
OHH COCTOMT H3 BEChMA [POCTHX BJEMEeHTOB-EMKOCTER,MaHOMeTpa,
BeHTHENe B mugMaHoMmeTpa TRna AT-50.

Fexomenzyemue o0seMs cocyrmoB I25; 875 m 1000 on®, uro
OpE DOCNENOBATENHHOM BKANYEHHE NaeT oOseMH 125, I000 =
2000 cmd. llporoaxereasHoCTs E3MepeREA or S0 mo 2000 cex. x
ASMepeHne Nepenala BOXAHHM CTOJIGOM O0ecleYHBADT HSMEpeHHe
Rexym@eiics npoHmuaemocT® or 0,01 mo I000 ml.Teopma cxem,
8HATH3 [OIDENHOCTeH# H MEeTONHKA ODHBeXeHH B padore / 16 /.

MoxsO eme Goablle YyOPOCTHTH CXEMY, BWIOJAHEB BCD anna-
parypy 3 CcTekna. CTeKJIAHHHE TPYOKH NOXEHH OHTH TOJCTOCTEH-
EHMH, MAKCEMaIbHOe H30HTOYHOE IABICHHE He NOJKHO IpPeBOCIO-
ey 0,2-0,5 xrc/cuz; BCE CTEKRASHRHE SJIEMEHTH CXeMH NOXXHH
(yTh SaWHEERAH MHETOM HS OprCTeRJIa.

Hcooapsopad®e KepHONepxarensa K-8 m3 Koummaexra AHKM max
APJTOTO MOLOGHOTO MO3BONET NOAYIRTH 3HAYEHEA Koo ® € mxa
LIACTOBMX YCJOBEE (cM.,HanpEMep, padory / &5 /).

§ 5. HsmepeH¥e NpPOHENAEMOCTE B NEDOKOM NEANA3OHE

¢RopocTelt PRIBT panwE

Hessp S3THX E3MepeRH#! ABIASTCHA NpENCTARICHEEe JEABTDA-
MIOREOR XapaxkTepECTEKE XOJLIERTODE rasa B BEEe llapaMeTpoB
ABYXYIEHHOTO ypaBHeHHEA, BUPaxapmero SABHCEMOCTb Oepenaza
JaBXeHES OT pacIoNa,KaK 3TO NPHHATO XAA X8PAKTEDECTEKE IpO-—
JYKTEBHOCTHE I'830BHX CKBAXHH.

Jus KepHa E3 3aieXK HeTH HEOOXOEKEMOCTR B BHIOAHEHEN
P8KEX ECCHeNOBAHER HeT, Tak Kax CKOPOCTE QMALTpAmER EedTN
B Cp3adodiHOR CKBAKEHe HEBEAMKH E He BHXONAT Sa NpeACNH, B
JOTOpHX (QRJABTpAIES NONYRHACTCA SaKoRy Jlapcm.

PacueTHoe ypaBHEeHRe 3ANMCHBRETCA B BAIS:

M(aP) = (T Bm)* 2 (T Qm)’

Me M - MoneryasprH# Bec rasa;
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(aP)*= (P=-R)(1-€P);

€ - nonopapka, YYNTHBaNmAR OTKJIOHEHHS OT 3aK0QHA
MI@ANBHOT'O COCTOAHNA ; OPE HeBHCOKEX HapjeHBsx (mo 30-50 ar)

= ) g-‘R—-L!
A= KF

R- rasomas mocrosmnas ;

K -~ OPOHENAEMOCTh INDE MaNo¥ CKOPOCTE QBILTPALHF ;

M - BASEOCTh NHPE CpelHeM NABJIEHEE ¥ Teuueparype B
oGpasue ;

T - cpenass Temneparype B 0GpAasLe ;

(= MaccoBu# pacxox rasa.

Kosproment 38BHCHT TOABKO OT CBOMCTB CpeXH - OH
XapaxTepE3yeT BARAHEE DACMAPEHEH KANWLIADOB, CO3INSWIMX
OpE BHCOKHEX CKOPOCTAX QEILTDAlMM 38BEXPEHRSA, OUyciaBiyBan-
mAe NOOOJNHATeJbHHe [OTepA Hepenaga XaBAEHHA,

llpz Temnepatype B oGpa3ne, paBHO# KOMHATHOMN, ypaBHEeHHE
yopomaercA R MOXeT OHTEH 3A0ECAHO B BRIe

2

13
%%\—-:))- = ﬁi + %':8" Qo ... 48
910 YpaBHeHRe NDAMOY ANHENE B KOODINHATAaX E%?i Qo
OTP®30OK,OTCeKaeMult npAMO DO oCm i%f) 2 ,BCTh —Ji , a
TQHI'8HC YA HAKNOH& OPAMOK - %-:2“ (cM.prc.44).

Taxim 0Gpasom,MeTONEKA ONHTE 3AKINYAETCA B BHIOJIHEHER
CODXE RIMEepeHNH DacXonsa rasa OpH pA3/HYHRX Oepelanax RaBile-
HNA, OOKOOpe OpAMOX, HAMTYIMEM OODASOM ANNpOKCUMEpypmel mo-
XY4YGHNYD SABECHMOCTE, H OmpelesieHRE 3HAYeHRH K & }5 no
IXHHG OTPe3Ka,0TCeYeHHOro Ha OCH a6CHMCC M TamRT'@Hcy yria
NaEXOHA NPAMOK.

B onurax caexyeT BHNEepEATL OLHO BAXHO®, XOTH ¥ TPYRHO
odecneyEeaeMoe yCAOBHe- XABIeHAE HA BHXON® M3 ofpasna NOAE-
®O0 OHTH He HEX® 6~7 aT - TONBKO HDH STOM YCJIOBHE BIRAHEE
CEKOARXEHEX rasa (yXeT NCKADYEHOo.
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Prc.44 TpajmueckERl cnocod OOpeAeNeHEA IOCTOANHHX
ABYYAERAOrO ypapHERBA (QRILTPANNH.
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B cxeme m3mepeHMA HEOGXONEMO HMETh IBA BEHTMIA TOHKOK
PETYXEDOBRE - HOCJe 00pasna Iid CO3LAaRES HeOOXOLMMOro Opo-
TEBONABJEHEA M NO o0pa3Na - JJiA DeryJEpOBaHEA Nepenana k
pacxona.

Ias xamMepeHEA NaBAeHRN E NepenaloB OpeXyCMATDEBANTCH
o0pasnoBNe MaHOMETpDH Ha naBieHEe I6 z 60 xrc/cu2 nocJje of-
pasoa ¥ 16, 60 ® 100 - no oGpa3sma.

Ilna E3WepeHEA pacxofia B MADOKHX NpeHesax [DHMEHADT ra-
soMep J =5 nmtpoB mAR rasodapadaumn# cueruEx KCB-400 n
HAaCOp ra3oMepoB, DEKOMEHIoBaHHHE B § 2.

§ 6. MeTo@¥ueCcKEe DEKOMEHIAUNE [0 A3MEDEHAD
HALACMOCTH

OCmze MeronMvYeCKHe YRa3aHMA IO BHOODY H YCJIOBUAM H3Me-
peHEA OpuBefeHH B OpeIHAYMEX naparpajax 3To# riasH. Hiuxe
OpEBOXATCA OOMEe DEKOMEHIAUHEA MO BHIOJHEHHD K3MepeHHH.

1.06pasuu NOpOR-KOANEKTOPOB, IpEKHA3HAYEHHEX IJIA B3Me-
PeHRA OPOEEIAEMOCTH, IOJXKHH HMETh ODABRILHYD I'eOMeTpPHYeCKYD
dopmy (mExEEZp ®iM KyG), TJI8IKEE DOBEPXHUCTE B OCTDHE KDOM-
k¥, llocnensee ocoGeHHO BAXHO WIS KyOHYeCKEX 0ODa3mOB.

PasmepH 00pa3noB IOJKHH OHTH BHIEDX&HH C TOYHOCTHD IO
0,2-0,3 MM, Tax YTOGH O0pasel IIOTHO, HO (e3 0CO000IC YCH-
JEST MOXHO CHJAO BCTABETH B MaExeTy HAE Mygry. Heooxommmo
EMeTh HaO0Op HepPOPHPOBAHHHX METAINHYECREX WIA KepaMEIeCKHX
IIacTEH Ha cJydalf,ecas IIEHA o0pasna MeHbEE IJEHH MaHXeTH,

2.Pasmepy 00pasLoOB ONpeNeNADT MTAHTEHOUPKYJAEM KaK cpel-
HBe E3 3-5 HamepeER# B KaxOoM HANDPABIEHHE ¢ TOYHOCTHD XO
0,1 mm.

3.06pasns IOJXEH GHTH OCBOGOXIEHH OT HedTH, BOLN ¥ OE-
TYMOB PKCTpAPEpOBaHHeM H BHCYWEBanme mpy t =I05°C. Ipm
3HEYATENHHEOM CONEPEAHEE TIMHECTHX MHEHEDANOB OCp#SON BHCYmA-
BaDT B SXKCHKATOpe HAN XAODECTHM Kaxkume.[ONroTOBIEHHWE OG-
pasmH XpaHAT B 3KCHEKATODE.

4.0UeRKy 8HH30TPONAM YIOCHO OPOBONATH HE KYOWYECKHX
odpasnax., B arom caydae DoJyvapnT 2 3HAYeHHA ODOHHIREMOCTH
DapaLneNbHO HALIACTOBAHAD B ONHO- OepOeHNMKYJAADHO Hamlac-



TOBAHMN. 3HAYeHUEe K NapajesbHO HaIaCTOBAHEN ONpEeNesNAnT
KaK cpenHeapupMmeTrudeckoe K3 2-X u3amepeHEX., CXONEMOCTEH foC-
JeIHUX ABAAETCA OLUEHKON BOCNPOU3IBONMMOCTH pEe3yJbTATOB H3Me-
peHus.

5.7lpn BHNOJHEHEM H3MEpEHMA HeOOXONMMO HaGJoIaTh 3a 0a-
pOMETpUUECKUM NABJICHMEM,K8K BeJUYMHON,BXOnAmel B pacyeTHYD
fopmyxy, ® TemnepaTypolt Boslyxa IS ONEHKE BA3KOCTH QUABTDY-
eMoro rasa,

6. WEHOMETDH, HCOONb3YyeNMHEe [IpY H3MEpEeHHM, NOJIXHY HUMETh
knacce TodHocT¥ He Hmxe 0, 4. [IpoBepra MaHOMeTpa NCJXHA ODO-
K3BOOUTHCA He pexe I pasa B rorx.

7.PeKOMeHIyeMas NpONOJXUTENLHOCTL H3MepeHME pacxona
Npy OpEMEeHeHUM ra3oMepoB,a TakXe OpA padoTe N0 CXeMe HecTa-
UNOHADPHO® (RABTPAURE HE IOJXHA BHXOLHTE 3a apenedw S0+507°
CeK.

8.0TcueTy nepenana INARNEHUA 00 MAHOMETDY B xrc/cmz.xe-
OO0XOIMMHe IS BHYHCJEHUA OpOHHUIAEMOCTH,NOJXHE OHTH OeDecux-
TaHY Ha (U3YYECKMe aTMocpepH yMHOxeHuem Ha 0,967,

9.Ha TOYHOCTE HM3MEepeHHMA NPOHHIIAEeMOCTH BJIHAET BJIAXHOCTH
¢ripTpyeMoro rasa. B cxeMe CTamHOHapHOH QRJIBTPAUMH OpenyC~
MOTDPEH OCYmATeJb.[lpn 0CO060 TOYHHX K3MEpeHUAX CJAeIYeT YIHTH-
BATh TAKXKe HACHUeHHe I'a3a BONAHHMHM f1apaMH B ra3oMepax C BO-
IAHEM 3anoJaHeHyeM, Pacxon rasa B 3TOM CJy4ae BRYIMCJSOT TakK:

&’ - (Pé'c.n' p&n) Q
Peap

rae: F%n-— YIpyrocTh BONAHHX DApPOB B MM DTYTHOI'O CTOJ-
0a Op¥ maHHoR Temoepartype ;
(p&P-FbJ - fNapusaibHOe NaNIeHWe CYXOr'o I'a3a B rasoMepse
J4yeT BJAKHOCTH I'al3a B CXemMax HeCTAUMOHApHOR TRALTDANMK
3aTPYAHKATEAeH.

IR

§ 7. VWAOKM M3MEDPEeHES, HBOCODOM3BOMMMOCTH
pe3yAbTaToB
1.0wadKN M3MepeHUst, IpelnoNAran, YTo BIAAHUE CXC.ILKSHER

rasa OTCYTCTBYET (WIE YYTEHO) M YTO 38KOH Japnch coomomaercs
COCTABUT, B COOTBETCTBUK C DACYETHOR OPMYJIOA:




T Ise -

aK) - 8P, aR, 26PstaR, oV, ap, at, 4L, oF, aK
( ]nu 5t ei tSen Y AR sz

.4y

rie: 3Hak A -~ nepel BeJWYUHOX OpUN&eT NOCJenHel 3HAaUeHuA
9aCcTHOR HOPPEWNHOCTH ; BeayuuHs V u t
0CbEM I'a3oMepa U Bpemd N3MEpeHUs COOTReTCT-
BEHHO.

[locnenHmit wieH OpeICTaBAAET OMMOKY,0O0YCJHOBAEHHYK He-
eqUHOOOpasneM YCJOBME 3a4YexXJeHMsa oodpasia. lonyckas, Yro
yTeuyka BIOJb OOKOBOA OOBEPXHOCTM Oo0Opaslla MCKJJOYEeHa U yTo
3aBHCUMOCTE NPOHUNAEMOCTH OT N&BJASHHA OOKMMA (pU OTCYTCT~
BA¥ BePTHKAJbHOR cocTap/ipmell M3BECTH&,MH MOXEM [ODUHATH

A_KE:[ at(P)J AP
K P JB K

rie: [%%;B)J% ~ BHaveHMe OPOM3BOLHOA IDU U3BECTHOM WY
npennoyaraeMoM HaBieHUs O0XKMa PO;
AF3— BO3MOXHOE OTKJOHEHMe OT P,

limepmuecs naHHHE OO3BOJADT 3aKJDUMTH,YTO [IpH My@PPax #3
TBepno¥ PEesHHH BeJMYMHA %{ﬁ' HocruraeT 15 m Gonee opo-
UEHTOB. [lpM NpUMEHEHHMM MYyPT E3 MATKOA DE3UHY DACXORIEHWA
pPe3yJAbTATOR NApaJUIENbHEX ONpEeNeJJeHER NpH Oepe3akianke He
OPEROCXOUAT Sk. [lpy M3MepeHUWM NOPOHALAEMOCTH C I[IPUMERHCHUEM
I¥IpPOOSKEMA NOTpemAOCTs WieHa AKP  papna Hy/o.(OcTambHue
KOMNOHEHTH NOTDEMHOCTR 1O ypaBHeHHo (49 ) MOI'YT OHWTH OlleHe-
HH CJenyRIliM 00pa3oM,

Umpoka u3mepeHns W3OHTOYHOIO IaBIEHUSA
A.MaHOMETD C BONNHHM 3&N0JHEHNEM:
aP=0,2 cM BONAHOTO CTOAGA ; Pmi, =10 cM; P =30 cv.

22 4{1 %025 %
b.OGpasuosyit opyxuHAERHE MaHoMmeTp kiacca 0,5 ;
ppenes uamepeRua 4 Krc/cm”:
4P=0,005 x 4 =0,02 KPc/cM® ; Poin =0,6 KPC/CM® ; Paax = 3,240g
CM
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QUROKA U3MEPEHRA O8pOoMEeTpNYEeCcKOro IaBleHUsa

B cnydae E3MepeHEA 0apOMETDOM-aHEePOWIOM MOXHO [PHHATH
APs =2 MM pTyTHOro cTo;nda =2,72 cm BomaHoro ctoJoa.Toriua,
nonoxuB B =I xrc/cm®, moxydqum:

5. a2 pn= 049,

Pe /000 2ARJ+AR
OwnOK&, OUEHABAEMAR WIEHOM - yDpaBHeH#A

(49 ) onpemenuTCA B 3aBUCMMOCTY OT THNA MauomeTpa.
A.MAHOMETD C BOLAHHM 3&M0JHEHUEM:

P
0.28 > —Q—Zg—j}%—’—z 021 %, m.e

QAPJ+AP1,__ o
2P5+ Py 37

D.[IpyXHHHHR MAHOMETD:

24P,
D> ey 2 08

Ouuoxa nm3MepeHdd 00BEMA
V=500 cm®; aV=2 cm®

AV L 2:100 4 49
v 500

OmuCKa_QUEeHKK BA3KOCTH

BesquuMHa BABKOCTY NpPEHEMAEGTCA N[O TAGAHYHNM NAHKEM B
38PUCHMOCTE OT TeMIePaTypH /Tadn,I0/.BoaMOXHA OWKGKA ,BH3—
BaHHAA HETOYHOCTBO ONEHKH TeMmepaTyps. Hpumem a1 =2°C.
Jim asora mpr € =20°C M -0,01766; npm ¢ -I€%C

,/H =0,01756; AV/J =0,0001.

A 0,0001
_} = “poise 100 =067,
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Taonmua I0.

BAskocTh 830T& W BO3lIyxXa B 38BHCHMOCTH OT TeMmnepary-

pu / 45 /.
+ o : BaskocTs, cmyas
7 . ——— -—
a’sor : BO3IYX
10 0,01715 0,01758
II 0,01721 0,01763
1z 0,01726 0,01768
13 0,01731 0,01773
14 0,01736 0,01778
15 0,0I741 0,0178%
I6 0,01746 0,01788
17 0,01751 0,01793
18 0,01756 0,01798
19 0,01761 0, 01I80g
20 0,01766 G,01812
21 0,01768 G,0IBIS
22 0,C1771 0,01822
23 0,01775 0,0162¢%
24 0,01776 0,01834
25 0,01778 0,01840
26 0,01782 C,0Is45
27 0,01786 0,01849
28 0,01791 0,01854
29 0,01795 C,01858
30 0,01799 C, 0186
31 0,01803 ¢,01867
32 0,01807 0,01872
33 0,01812 0,01877
34 0,01816 0, 01881
35 0,01820 0,01886
36 0,01824 0,01890
37 0,01828 0,01895
38 0,01833 0,01899
39 0,01837 0,015904

40 0,01841 0, 01909
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lna Bosnyxa hH, =0,018I2;  A,=0,1798; ap =0,00014

ap - 0,00014 0 g py
* T o.01812

Ompoxa M3MepeHEA BpPEMEeHN

llena nenenms cexyumomepa CM 60 cocramaser 0,2 cek.Ce~
fJHIHAA CTDEeJKa uBuxeTcd cravuxamy yepe3 0,2 cexkyHmw. [lpw
E3BECTHOM HaBHKE TOYHOCTH U3MEpDEHHA MOXeT OHTHL IOBefleHa HO
1eXHAYECKOM TOYHOCTE CexyHIoMepa,To ecTs no 0,2 cek.Torna
M8 fme=50 cex & 40,2500 cex.

o4 > 452004 %
Ouudxa paimepoB

Omuoka pa3MepoB OOpa3ld 34BMCHT He CTOJBKO OT TOYHOC-
11 U3MEepPEeHUsA,CKOABKO OT Crnocoda M3roTOBAEHHSA.YacTo odpa3uy
IrOTORJANT BPYYHY® C OOJBWHMMH OTKAQHEHUAMHM OT OpaBHABHOM
reoMeTPEYECKOH pOopMH. B NOXOGHOM CJIy4Yae MOXHO HONYCTHTE,
woal =4 1) =0,5-1,0 mm. HemGonmpmas TOYHOCTE OGecleYEBAETCA
Ip¥ ¥3TCOTOBNEHEH OOPA3NOB AJIMA3HHM RHCTDYMEHTOM, TOrna
sL=AD-0,2 mm.

CymmapHRaA OOTrpemHOCTh U3IMEePEHHA DasMepos, [IOCKOJbLKY

QF—F OADD cocTapRT, opugEMasg D=0 u AD =al

AL N AF 2al

L
Hpumem _D L .2 5 cM.
A oSpasna, HM3TOTOBIEHHOI'O BPYYHYD

b rafo3 9l o612
Ina obpasua, u3rOTOBJEHHOI'O AJIMA3HEHM HHCTPYMEHTOM
AL A .
TEehl g0y oy

szmagnax OWMHCKa M3MEDEeHWA IPOHMIAEMOCTH OpH
[IDEMEeHeHNE I'EApo00XEMa

B wandonee HeOnaronpMATHOM CJly4ae,Korna odpaser B3ro-
WAIeH BPYYHYD, 1aBleHne E3MEeDEeRC OPYXMHHHM MAHOMeTpoM, Pi=
E,,,,,, u t = 'tmin



- 194-

A’f =3,3+0,3+1,0+0,4+0,8+0,4 (6+12) = 12,2 + 18,2%

[Ipz H3MepeHmE PacXONa peoMeTpoM NOTPENHOCTH CYAeT eme
BHIIE.

CymMapHasd OOTDEWHOCTh NEePBHX YeTHPeX WIeHOB ypaBHEeHNA
JexdT B Openexax:

OpHE H3MEDEeHEE NaBJIeHHA OPYXMHHHM MSHOMETDOM:

0,3+8,3¢1,050,4 (5§ )p, P,V > 03+ 0,6105+04

53(%§hk&v>ﬁ3%

OpE ESMEDEeHME NaBJIEHHA BOLAHHM MAHOMETDOM:
aK
03+20 104 +03> (§F )a .7 310,25 +04+03

3 >( A,g‘)pﬁp,lv > 43%
[osiHEA cyMMapHas HOrpemHOCTH COrJAcHO ypasHewmn (49)
nexur B Opelenax (OpHHATO 'ﬁfi =0,8% m %ﬁ: 0,4%).

: Norpemsocts K/K,%,ecam odpa3en A3~
flpr Em3MepeRUy IaBjie-: TOTOBIEH:

HRSA <" BpY4HYD ____ GIMA3HEM RHCTD._ ___
p sk abogr  : AL AF. 540

BoRAHNM M&HOMETpPOM 10,2-8,5 6,6-4,9

[IlpyxEHHEM MBHOMETDOM 12,2-9,0 8,6-5,4

fMlorpemrocTn H3MEPEeHHA &NDAPATYPH [0 CXeMe HeCTaUMOHAap-
HOK ¢MIBLTDAIME NpH NpPE&BRIBHOM BHOODE I'€OMETPHE Nbe30Merpa
He OPeBOCXOLAT NPEBENEHHHX 3HaueHu# / 76 /.

llonycTuMoe pacxXoXIeEHe pe3yJABTATOB OHapallelbHHX ompe-
IeJieHu#t NPOBMOAEMOCTE, BHIOAHEHHNX [pH ONMHAKOBOM NABIEHHH
nepen o0pa3lOM, Kak CJAeLyeT X3 M3JIOXEHHOI'O,He LOJEHO [peBOC-
xomurs 15%,JonycTEMoe cpenHee XBaIpaTWuHOe OTHJICHEHHe IJA
napteE B 10 odpasnos MoxHO onesmTs B 107 mpE yCIOBMH,UTO

MGKCHMAILHO® DACcXOMIEeHWe He NpeBOCXONHET yKa3&HHOIG LOMYCKa
p 15%,
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Trapa YU, OIPEINEIEHME KAPBOHATHOCTH

§ 1. Gomue cmemeHus

llox xapGoHaTHocTER G, OOHEMADT o0mee CONepKaHEe B 0O-
pone coxnell yroxsHo#ft KHCJOTH (HZCOS).nauepaeuoe B BECOBHX
gpomeHTax., Hanmume HHPOpMANMH O KApOOHATHOCTH NO3BOAAET
6oxee IOJHO XApAKTEpH3OBATH NOPONY KaK KGAXEKTOp, IPABAABHO
praccEUOKpPOBATs ee,& TaKXe OrBeTHTh HA DPAN BOMNPOCOB,CBA-
38HHHX C I'eHe3MCOM HOPONH.

B mecYaHO~TIRHACTOM KOJXNEKTOpe XupPOOHATHHE MUHEpPAaXH
BCTPeUaDTCSH,KBK NPABANO,B BUNE LEMEHTA NOPOBOI'O X NOPOBO-
¢a3anpHOro TEOA. [o9TOMy conepxaH@e ero TeCHO CBASAHO C eM-
XOCTHHME E QEIBTPAUMOHHEHME CBOfCTBAME,TaK,KOppENAUHA, BAU-
pEMep, KapOOHATHOCTH H NPOHRUAEMOCTHE Y8CTO HMEDT XOCTaTOY-
§0 BHCOKEE KOSQIUOUeHTH CBA3HE.

[lpr RSyYeHEE OOXOGHHX CBAzelt HEOOXOXMMO,O0NH&KO, 1PEHE-
¥4Th BO BHEMAHHE [PUACYTCTBEE B NOPONE OGHOMKOB KapJOHATHHX
nopoxn.[loBumEeHEe KApCOHATHOCTE 3a CUeT »TOf 9Y8CTH NOPONH He
XymmaeT ee KOJJIEKTODPCKO# XapaKTepHCTHXH,

B xapCoHAaTHOM KOJUIEKTOpE OpaKTHYecKEit ¥ETepec, B 2acT-
$0CTH, IXA KONWMUECTBEHHOR RHTEepOpeTAINWE NAHHHX DaIBOMeTDRH
KBAXMH, ipe.1CTaAMIAET CQUepXaHue HeKapOORaTHOHR cocrapismmed-
gepacTBOpEMOro ocrarka CH.o. OeHKA 3TOE BEJMYMHH BO3MOXKHA,
ECI¥ E3BECTHA KAPGOHATHOCTH HOPONH:

Ch.0.51-Ck

/3pecTHH pa3iHuHWe CIIOCOOH onpereJeHEd KapOOHATHOCTE~
WRPOCKONUYECKHA, XEMUKO-SHANMTHYECKHE, TepMHYecKHd,o0pem—
I, DeHTTeHO~CTDYKTYDHHZ, MaHOMeTpHYeCKHZ H IpyTEe.

OnpelneseHne KapOOHATHOCTH XEMHRO-8HAARTHYECKHME MEeTo-
JaM# BHOONHANT B CNeLBAIR3MPOBAHHHX XEMAYECKHX JXadopaTOopaax,
JeHTT @HO-CTPYKTYDHHt gHaJB3 TpedyeT NOpOrocroAmed amnapary-
I, CIEIMAIBHOT'O NOMelleHEA ¥ BHCOKOKBAXBIMINDOBAHHOTO MNep-
tosana. [lpocTHe merporpajmiecKkEe MeTONH OKDAmEBEHEA NaDT
WIYKQIMYECTBEHHYD oneHKY.TepMEyecKRl MeTOR He Hamesn WEDOKO-
10 OpUMEHEHHMA K3-38 HEONHO3HAYHOCTH NHTEpIpeTalEE TepMOIDAMM
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00pa3uoB, CONEPXANAX IIMHUCTHE MUHEpalH.

Hauoosee MpOCTHM, @ DOTOMY M PACIpPOCTPaHEHHHM ClOCO-
OOM onpenejieHds KapOOHATHOCTHM ABINAeTCA 0O0bemHH#. Cnocud oc-
HOB&H Ha ofpellesIeHHM o0bema YTJIEKHCNOro Ia3d, BHIeJIBMnercc
B DPE3yJbTaTE DeaKIWM KapOOHATHOW COcTaBIAVNER MOPOIH C CO-
JIAHOR Kucjaoro#.Coocod, OmHAKO, LO3BOJAA OLECHHETH 0OMyr XKap-
JOHATHOCTEH MOPOIH,He NaeT KOJHYeCTBEHHOM XSPAKTEPHUCTHKK CO-
NEepRAaHBA DA3JMIHHX KQDOOHE8THHX MMHEDAJOB.

B pacdore /704 / Gwn npemOXeH TEpMOra30METpPRYeCKHil
cl0oCco0 onpeliesieHAA KapGOHATHOCTH, HO3BOJAKMKAA paslesLHo Ore-
HUTh KOHUERTPAOMN KANBUMT&, NOJOMATE M MarsHesnTa.Cnocol oc-
HCBaH Ha DPA3JMYHON CKOPOCTH DEAKIMM 3THX MHHEDalOBR C XOJol-
HOR, TOnOrpeTOl M kuname# CcOJAHOR KBCIOTOR.

Ha rox xe OpHEOMOE pA3JHYHOX CKOPOCTHA peaxumd KapOo-
H4THHX WMUHEpPaNOB C COJAHOR KHCJAOTOR OCHOBAH ¥ M&HOMETDHYec-
KAZ cnoco® I¥pepeHUUaNbHOr'c ONpeleeHHA CONEepXAHHA H&Jb-
UETa ¥ 1oJomnTa.

Huxe npEBemeHH OOHCEHMA OCBEMHOI'O, TEpMOIr paPUI2CKOr0
¥ M8HOMETPKYEeCKOTO CnoCO00B onperesieHHs KapOOHARTHOCTH.

§ 2. Qopevusi merol., ADJapaTypa ¥ METONURE

B koMmrekTe amuapaTyph AKN-2 A onpereseHMs KapGOHAT-
HOCTR OpenycmoTpeH mnpubop AK-4, neTairpHo onuca&HAWi B pAme
pacor / 45, 48;¥3 /. NprGop OpocT NO KOHCTDYKUHMM, HamexeH H
yrooeH.Iprruun pacoTH ero paccMaTpUBaeTCs Ha [NpPEMepe Goxee
KOMOAKTHOW B HArJALHOA KoHCTpyRumM (pmc.45).

!lpEGOpP COCTORT K3 IpalyMpOBAHHOA OOpETKA Ha 250 cm®
(5), nomemeHHoM IJIA TEPMOCTATHPOBARMA B CTEKJAHHWH LWIKHID,
sanoxHAevyi BONOK. bDopeTKa 3anoJHeHa KMIKOCTH,CJAa00 pPACTB-
pAnme 002. HUXHRH# KoHell SHpeTKH COenUHEeH De3UHOBOR TpPYOKO}
C YPABHHTEJNbHHM CTEKJIAHHNM LMIMHIDOM, KOTODHE HMeeT OOKOBOH.
OTBOL ¢ KpaHoM (6). KpaH PE3WHOBOK TPYOKOR LOEIEHEH C YpaB-
HuTeabHoR cxamAkod (I) .BepxHREM KOHen ODpETKE COENHHEH ¢
peaknHonto# kosco# (4), B KOTOPYD BOasHa NpOOMPKA IJAA KUC/C-
T (3).

Meronsxa OIpeNesIeHEA 3aKJ4YaeTCcA B CJAelywleM:
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Puc.45 Cxema smmapata mas onpenefesus K8pOOHATHOCTHR
OOBEeMHHEM METONOM
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I.1 r TOHROM3MEJBYEHHOI'O M BHCYWNEHHOI'O MpH TEMI~paTy-
pe 105°C oGpasma uomemant B KOXGy (2).

2.B opoGpky HanuBant 10 cM® I[0%-HOR COASHOR KMACAOTH.

3.CoenmHADT OPPETKY C ROJAGON, flocje dero feaieiHxe
HARJOHADT ¥ HECKOJbKO pa3 BCTDAXHBAOT.

4.0rkpuBanT Kpal (5) ypaBHUTENRHOrO WANREADE ¥ EBHOYC-
KanT 9ACTh AMOKOCTH, BHTECHEHHOR BHIEJMBUMMHCA 3 DEIy.[bTa-
T& peaKlI#y 002.3 YPABHETEALRYO CRJIAHKY (1) TaK#AM 03.:430M,
4YT00H YPOBHY XMIKOCTH B IJUIBHIDE H OWPETKe OHJE ONLHIKOBH.

5.0c OKOHYaHHW peakuus odpazua ¢ HCE npowsmcist oT-
CYeT BHIEAHBEEDOCA VIJEKUCAOTO I'a3a MO OXpeTKe.

5.KapoOHATHOCTL BHYACJADT 00 dopmyine:

Vg

Cx = 4ha .. 50

roe V- u3MepeHHNH OGBeM YTJIEKECAOTH,CM°
£ - Bec 1 cM® yrAeKMCHOTH,Onpeneidemod i TACAAUN
B 3aBACKMOCTH OT TEMIEDATYDH # NABISHRBA
C ydeTom CONEDXHEA HApOB BONH U r'a3a, MI (CM.
rada.I1 );
@ - BeC HABEeCKE, I ;
44§~ KO3PPHUEEHT,YYHTHBEOUHA COOTHOLEHRE MOJEKyAAp-
HHX BeCOB Ca003 B COp ® Da3MepHOCTH BeJMuKH.
Qopma omOpeleJeHEA ClpaBeRAHBA TOJBKO B CJydae, Koria
KapOoHaTHHll MaTepsan OpencTABIeH YHACTHM RajbimToM, l1a no-~
JOMKTA QopMyJa OpPAHEMAET BRI
Ck = Jz;é~ w51
4728 -a
Beuay 3TOro morpemHOCTs onpeneseHMds KapOOHATHOCTY HpE
CMEeNARHOM MEHEDAXBHOM COCTaBe KApOOHATHOr'O MaTepmana Coc-
raprreT N0 5-10% oT E3MepAeMOf BEJWUHHH ; DM U3BECTHOM Xe
MEHepalbHOM cocTape-He donee I% Opd XOCTATOUHG BHCGKOM CO-
nepxaHR® kapSOHATOB B AHANB3EpYeMoi HaBeCKe.
/IR NOBHUEHKA TOYHOCTE aHaNIUW3a CJACOKApPOOHATHHX NOpOR
DEKOMEHIYeTCs YBeJYYEThL HaBecKy Lo 35 I.



fepocueT MKNMMIHTPOB YTXCKMCAOTO ra3A B MNAXMIDIMMH

Tadauua IT.

(ludpe nmoxkasupant sec [ wx 602 B M IDR Pa3ZMYHHX TEuNEPATYPax H CAPOUETPHYECKOM AABACHHM, BupBRKEHHOM B MM PT.CT.)

% 735 37,5 740  Ty2 Tus,5 747 749 75I 753,5 756 758 760 78,5 765 767 769 771
8 1,695 I,70I 1,708 I,7I4 I,720 I,727 1,733 I,7«0 I,746 1,753 1,759 1,766 I1,76% 1,773 1,778 1,762 1,788
37 1,701 1,708 I,715 1,721 1,727 1,734 1,70 X747 1,753 1,76Q 1,766 1,771 1,776 760 I,785 I,79¢ 1,795
3 1,708 1,714 1,721 1,727 1,73 1,740 I,746 1,793 1,759 1,766 1,772 I,777 .78 1,786 I,791 1,796 1,801
s 1,714 1,720 1,727 1,733 1,739 I,M6 1,752 L,759 1,762 1,772 1,77¢ 1,783 ., 7fe 1,792 1,797 1,802 1,807
» I,72I 1,727 1,73 1,740 I,746 1,753 1,759 1,766 1,772 1,779 1,785 I,790 I,795 1,799 I,Bw 11,809 I,8l4
33 1,727 1,733 1,740 1,746 I,7%2 1,733 1,765 1,772 1,778 1,785 1,791 1,796 7,60 I,B05 I1,BIO 4,6l 1,820
%? 1,733 1,739 1,746 1,752 1,758 I,76% 1,771 1,778 I,784 1,791 1,797 I[,802 1,807 I,BII 1,816 I,€21 1,826
31 1,740 1,746 1,753 1,759 1,765 1,772 1,778 1,785 1,791 1,798 1,84 I,809 I,8I4 1,818 1,823 1,88 1,633
20 I8 1,752 1,759 1,765 I, 771 1,776 1,784 1,791 I,7‘97 1,804 I,810 I,815 1,820 I,B2s 1,89 I,B34 1,829
29 1,7%2 1,758 1,765 1,771 I,%T1 1,784 1,790 1,797 1,803 1,810 I,8I6 I,e21 1,86 1,830 1,835 I,B40 1,845
28 1,759 1,765 I,772 1,718 1,784 1,791 1,797 I,8M4 1,810 I,8I7 1,823 1,828 1,833 1,837 I,842 1,847 1,652
2T 1,96 1,771 1,778 1,78a 1,790 I, 79 1,803 1,800 1,616 I,&3 I,829 TI,034 1,839 1,843 I,mu8 1,853 1,858
26 1,772 1,778 1,785 1,791 1,797 1,603 1,809 I,816 1,822 I,&9% 1,835 1,840 1,845 I,849 1,854 1,859 1,664
2s I,779 1,785 1,791 I,797 1,803 I,8IC 1,816 1,823 1,829 I,836 I,842 I.e47 1,852 1,856 1,861 I,866 1,871
24 1,786 1,790 1,797 1,803 1,809 1,816 1,822 I,829 1,835 I,6s2 I,ew8 1,853 1,858 1,862 1,867 1,672 1,817
23 1,79 1,796 1,803 I,809 1,815 I,&2 I,828 I[,835 IL,81 I,848 1,85« 1,859 1,864 1,868 1,873 1,878 1,883
22 1,796 1,82 1,809 1,815 1,821 1,828 I,834 I,B4I I,B47 1,854 I,860 I,865 1,870 1,675 1,880 1,885 1,890
21 1,603 1,809 1,816 I,&2 1,828 1,635 1,81 I,48 1,854 1,861 1,867 1,872 1,877 1,882 1,887 1,89 I,897
20 1,809 I,BI5 1,822 1,828 1,834 I,B41 I,B47 1,654 1,860 I,867 1,67) 1,678 1,883 I,e88 1,893 1,898 1,903
19 1,815 1,821 I,628 I,634 I,840 I,847 1,853 1,860 1,866 1,873 1,879 I,ees 1,889 1,89 1,899 I,904 1,905
I8 1,821 1,827 I,BM I,840 I,846 1,853 1,859 1,866 1,872 1,679 1,885 1,690 1,89 1,900 I,90 1,910 I1,9I5
17 1,87 1,833 1,840 I,846 1,853 1,860 I,866 1,873 1,879 1,886 1,892 I,B97 I,9R 1,907 1,912 I,917 1,922
16 1,8% 1,840 1,847 1,853 1,860 1,866 I,87) 1,879 1,886 1,8% I,898 I,903 I,908 I,9I3 I,918 1,923 1,928
15 I,840 1,846 1,853 1,859 1,866 1,872 1,279 1,88% 1,892 1,898 1,905 I,910 1,915 1,90 I,9%5 1,930 1,935
In 1,846 1,852 1,059 1,865 1,872 1,676 1,885 1,892 1,899 I,905 1,912 1,917 I,922 1,927 T1.93 1,937 1,92
I3 1,852 1,859 1,866 1,872 1,78 1,885 1,892 1,899 I,906 1,913 1,919 1,924 1,929 T1,9% 1,939 1,944 I,%9
12 1,859 1,865 1,872 1,878 1,885 IL,692 1,699 1,96 1,912 I,919 I,%5 I,9%0 1,935 I,%0 I,945 1,950 1,955
ir 1,666 1,872 1,879 1,885 1,692 1,699 I,%6 1,919 I,919 1,926 1,922 1,977 1,%2 I,%7 1,952 I,957 1,962
0 1,073 1,879 1,886 1,892 1,899 1,905 1,913 1,920 1,926 1,913 1,929 L,94 L,%49 1,95 1,99 1,964 1,967

=~ 661 =
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§ 3. Tepmoresomerpwseckui merony / 0
Annaparyps E MeTORZKA

lprdop (pEc.46) cocToET H3 crexismEOR U -00pasHOM
TpyorE (I), OQEH KOHem KOTOpoR OTKDHT,a IpPYyrod uepes OTBOX
(3) ® pesuHOBYD TpPYOXy (5) coemuEeR C peaKIMOHHEM [ATDOHOM
{9). Ipyro# koHen naTpoEa pesmHono# Tpyokod (6) coenmer c
meaoeTxoft 1aA comsHOf KEcAorH (7) ® pesmHOoBO# rpymed (8).

Y -o6pasras TpyOke 380CAHEH& EMEKOCTHD,CJa0C pacTBOpAD-

meft 002 (ranpEMep, HaCHMEHHHA DACTBOp IOBAPEHHOR coXE).

On¥canEe npadopa XaHO Do aBTOPY.lIpH BOCHPOR3BENEeHER
OpROOpa PEKOMEHIYETCH 3aMeHNTh Y -O0paSHYD TPYOKY TepMo-
cTaTepoBaHHOf OnpeTxol ¢ HanopHON CKAAHKOH#,8 NpECOenuHeHue
NaTpoHa K CXeMe BHIOJHETH HE mambax.

Dopaxor padoTs

I.Hapecky nopoxu 200 Mr,HSMesbYeHHOR# MO CTeNeEE QaAC-
N8pCHOCTH OYIPH, S&CHIANT Yepss BOPOHKY C OTTAHYTHM KOKHOM
B NATPOH,KOTOPHY [PHCOGNWHADT K pPeIMHOBHM TpyOkam (5) =
(6).

2.B nunerky macupant 5 cn® 5%-Holf COUAHOR KECAOTH B
DONCOENNRADT €€ K CXeMe,CJelid 4TOOH YpOBHE B Tpyoke (I)
HAXOARNECH H4 HYAEBOM IEAGHEK.

3.[lEnetky DONHEMEDT BePTHEANLEO ¥ ¢ OoMomekn rpyme (8)
MernenHo 3a 5-10 cek, NepeBOUAT KRCJOTY B NAaTpOH,

4.9epe3 30 cex OO CeKyRXOMepy Oepyr OTCYeT IO [ ~00-
pasHoff TpyOKe H NOXYY&DT KONXEUYECTBO YIAeKECIOTH, BHIGNHB~
WeecHd OpH peaKknKE C KaXbIOETOM.

5.locne Toro,KaKk CKOpPOCTH BHISNEHEA 002 craHeT paBHOR
I-1,5 neseHEA B MERY?TY,KHNCACTY B OATDOHE B TEeYEHEE HOCKOXL-
KEX MRHYT cJXer'K& HarpeBabT Ha COEDPTOBOR IOpeJKe KO OKOHYg-
HEA pasAcxeHdd NOXOMETA.Temoepartypa He HOoAXHA Npepumarh 40-
45°C.

6.llogorpesanT KHCIOTY X0 KENCHRA.BHISAHBEAACA YTIASKEC-
JIOTA OTBeYaeT CONEpPEAHZN B NOpoXe Maraes®ra.lrcueTH mocxe
0epBOrO H BTOPOrO HArpeBaEdA §epyT 0OCXe OXAG&KNEHEA LATDPOHA
BONOR.
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Puc. 46 Cxema annapara ILAs OUpEXEXSHRA K&DOOHATHOCTH
TepMorasoMeTPEYECKEM MOTOXOM.



[lpenBapRTeNbHYD T'PAKYHPOBKY NPEOOPA OPOBONAT C LOMO-
mbD HABECOK 9YECTOro KalbmuTa BecoM 50, 100, I5C, 200 =
250 mr. Tax kax conepzauge CO, B CaCOy papHo 44%, T, n0u-
HEMaA Hapecky 200 Mr 3a BCXOIHY®, [OJYYHM Ha mKale o TOYek,
COOTBETCTBERHO cJelyomemy coxepxanmp CO,:

Conepxanze COy, % : Hamecka CaC0,, wr
Q. 0
II 50
22 100
33 150
44 200
55 250

PaccToAHRe MeXxny TOUKame IeasaT Ha [l paBHuX uw&acrTel,
Kakxnaa X3 KOTODHX COGTBETCTBYeT 1%-HOMY COlepXaHED TUs.
BBRLYy TOI'O,4TO HA DE3YALTATH H3MepeHWA KapGOHATHOCTH
BARADT BHEWHHE ycJoBHA (NABTEHME M TeMOeparypa),C H3MeHeH:-
eM OOCJeIHEX H3MeHAETCA ¥ [eHa NeJleHHA ERaJH Opebops. Lig
yueTa 8TOr'o Nepen HadaloM padoTH B Docne Raxnux 10 auanu-
30BR C MOMOmMBD HABECOK YHCTOrO KaXbImTa Becom 200 ™I ompa-
JeXZsDT BHONpapBOuRHH# Koadjpumsent K:
K=x;;= .52
rae:K - DonpaBouHHE KOAEIEEHT,HE2 KOTODHR YMHOXANT IAMYUYEeH-
HH# OTcuer ;
X - orcyer N0 mkane NpPE AaHANE3€ KOHTPOALHOM HEBECKE.
Ina nepecuera pe3yJALTATOR 8HANE3A HA KANBUMT, NOACMHAT
E MATHE3HT OTCYEeTH YMHOX&DT COOTBETCTBEHHO.
llepBuft - Ra 2,27 ;
Bropofi - (ga BHYETOM nepmoro) - Ha 2,09 ;
TpeTHE - (32 BHUETOM NepBOro ¥ BrOpOro) - HA I,91.
OnHcarHH# cOOCO6 RO3BOAAET CYNHTL O DACOpenefedHE B
OOpORE KApOOHATHHX MHHEPANOB. B GONBWEHCTEE CJIYyYaeR MOXHO
OPPRHNYNTECH M3MEDEHEEM TOALKO KajAbLIETA ¥ NOAOMATE, 4TO
34a9ETEJNbHO YOpomaer MEeTONZEKY M BpEeMs aHanuwsa,
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§ 4. MaHOMETDRYECKHH MeroX

MaHOMETpHUECKEH METON NO3BOJAET NUpPepeROMAIBHO Olpe—
JIeJATs CONepXaHHe KeJbLETE X LNOJOMETA H& OCHOBE CYMEeCTBEH-
HOT'O pasimYEA CKOpoCTeH peaxmmit coned CaCOy m CaMg /003/2
C COJIAHOA KHCJOTOH.

¢paBuy3cKoll ¢EpMoM " JeoserviceS ™ paspadoTaR cremma-
J¥3KPOBAHHHH OpEOOP LJA pasmeNbHOr'O K3MepeHES B [OpOLe Ka-
JBLATE M INOJOMHTa NyTeM 06pACOTKE 3aNMCH IaBiAeHEA, DA3BABAD-
merocH B peaKUEOHHON Kamepe B pe3yJbTaTe XHMHYECKOR peax-
LUMA HABECKH NOPOIOH C COJNAHOE xMciaoToH. [lpgdop COCTOHKT 3
DEARUMOKHHOR KamepH, BEOOJHEHHOE K3 KHCJIOTOYNODHOI'O MaTepUa-
J& -~ OPrcTeraa, ¥ CAMOIAmYMErc MAHOMeTpa C YYBCTBATEJbHHM
3JIeMEHTCM B BHIe [DYXHHHN DypIoHAa, 3allolHeHHOR MacjoM.larre-
H¥E NepenaeTcs NpyXWHe dYepe3 PASIEVNHTEJLHYD MEMOpary, LOOK-
PHTYD proponaacTom. CKOpoCTh IBEXEHES JeHTH 20 Mm/MEH,pacdo-
a8 mEpAHA JAarpaMMmH - 100 MM, NpdaBOI JEHTHE — OT Y&COBOT'O
MeXaHu3mMa,

ling BHOONHEHUA ONHTA B DPEAKIAOHEYD KameDy HoMemaoT
HABEeCKY NOpPOIOH ¥ aMmOyJy ¢ CcOJAHO¥ Kacjoroi. Brim4yawT 4aco-
BOA MEXaHU3¥ M pa3CUBADT amNyJy HaxXaTHEM Ha YIApHHEK ; MTOK
YIQpHHEA, NepeMemadch BriyO0b KamepH,OXHOBpEMEHHO H3O0JHApYyeT
BHIYCKHOE OTBEPCTHE peakTopa. KuciaoTa pearmpyeT C H8BECKO#
H MAHOMEeTp 38MNHCHBAET [OBHWAMMEecs HABJIEHHE BO BDEMEHH.
llocne OKOHYAHMA peaxl#d OpMBONAT IaBJeHRe K aTMochepHOMY
epeBOROM YHADHUKE B HadaJlbHOE OOJOXEHHE,3aTeM Da30HpapnT
Kamepy ¥ OvullanT €e OT OCTEaBWEXCHA [IDOLYKTOB DEaKUA® ¥ 06—
JIOMKOE 8MIIYJIH .

UNHTH BHIOJHADT C QHMAYUEHRCA COJAHON KHMCAOTOHR,pasdas-
JEHHOHR OPCTHLIMPOBaHHOR Bozo#d B coorHomewmm 1:I1. Ha I r
nopoms cepyr 5 cm® HCE.

IprOOp CKOHCTDPYXPOBAH Tax, 9YTOOH [NpE BNIOGJIHEHHE ONHTA
C HaBecKOi umcToro kanbOoura B 1 T nepo orkaoHWIoch Ha 100
mv. Taxum 00pa3oMm, NeHa ONHOTO MAANEMETp& (lepeMelleHAs nepa
cocraniger 1% CaCly Ha 1 r HaBecke.



— 204 -

I npoBepk¥ IpPRGOpA B Kamepy 3arpyxanT pas3AByHHe Ha-
BECKZ YMCTHX KaJbLIBTA K IOJOMHTA ¥ HX cMeced. [IpM paBHuX
HABECKAX KaXbUMTS B INOJOMATA BeJRYAHA NepeMeneHEA nepa
NpaxTRYeCKH® OXEHaKoBa. [1A NOACHEHHA NPHHNENA OUEHKM COmep-
XQHHA NONOMHTE NpEBeleH PUCYHOK 47, HA KOTOPOM BOCHpOW3Be-
HAeHH 3a0ECK ODpEGOpa OpE 3arpy3ke B Kamepy a) 0,5 r wucroro
KanpmETa, 6) 0,2 © YRCTOTO NOJAOMETAE W B) cmec 0,5 © FHcTO-
ro KanbumETa B 0,2 I YECTOrO NOJOMHTA.

SanHEcE oTpaxanT CymecTBEHHOE DASJAEYAE CKOPOCTH pesaK-
OHE COJAHOH KBCHOTH C KAAHIETOM E IOJOMHTOM B YCTAHABAEBA-
pT, 9TO CONEepXaHNe XKaibHHTR XOpOomo QEKCHPYETCA TOYRO# me-
peruda EpEBoi (puc.47B). HeOGXONEMO SaMeTHTH,4YTO B ONHTAX
C Pa3AHYHHME IODHHME OOPOHAME TOYRM Neperrda OOHUHO BHpaxe-
HY MeRee 4eTKO, 4YeM B OOHTAX CO CMeCAME 9YHCTHX KOMIIOHEHTOB,

HNorpemAocTs oOpeneAeHEA XOHUERTDAUHMM YHUCTOTO KOMIIOHEH-
T& 0O pes3’yJbTaTAM BHOOAHEHHHX ONHTOB /23 / 3HausTennHa ¥
COCTABIAET He MeHee 5%. JTa IOTDENHOCTE BH3BAHA He BIOJHE
YIOBAETBODHTENLHON KMHEMATHKOR OpROOPA R, BOBMOXHO, HEINOCTA-
TOYHHM MOMEHTOM, D&3BEBEEMHM €I'0 YyBCTBHUTEJILHHM BJIEMEHTOM.
JlonoXHNTEeABHAS OOrpEmNHOCTH, BH3BAHHAA HETOYHOCTHD OTOMBKH
TOYKH uepernOa. NO-BAOHMOMY, 38BHCHT OT MHHEPAJNOIHRYecKOro
cocraBa noponH B MOXeT COCTaBHETH H-10%.

Tem He meHee, MaHOMeTpHYECKHE MeTON pa3nefbHOro Onpe-
NeJeHEA CONepXAHHA KAABLMTA M NOJNOMHTA ODPENCTABIAET Oolpe-
nguennun MHTEPeC P CBA3E C 3KCHOPECCHOCTHD H NPOCTOTOK ONH-
Ta.CpaBHeHRe pe3yJbTATOB ONpPENeeHRA CONEpPXaHUA NOJOMHTA B
KapOGOHATHOA OOpoLe pAa3ZEUHHMH MeTOonaM# NOKas3alo,d4To C NaH-
HHMH DEHTTeHOBCKOI'O 8HANK33,KOTOPHHA MHOTEEe MCCJeNOBATeJR
CYBTART B3TANOHHHM, Jydlle BCEro CXONATCA LAHHWe onpeneseHHd
Ha& MaHOKaNBIMMETDE.

Ha aTtom xe npanmene BHWTHU coemecTHo ¢ BHUUKAHegreras
paspadorada KOHCTDYKIMA CaMONHIYmNero MaHOKalbluEMmeTpa, oomMEd
BRI KOTODOTO OpelNCTAaBA€H DHUC.48, Anmapar COCTOHT M3 repme-
THEYHOM DeakNHOHHOR Kamepu, B KOTOpod HAXOLETCA Bpamawmuica
CTAKAHYEK ; kKamepy ¥ CTAKAHYHK BHIOONHEHH ¥3 Oprcrekna.Kamepa
YKpemneHa Ha TpyoOe,Bpamanmeica BOKPYI' CTOUKH, yKpelleHHOR
Ha BepXHeff cTeHKe ROpDNOYyCa,H COENHWHEH& IHOKHM IUIAHI'OM C MeM-
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OpaHHHM pasneJmTesneM. K pasnenurelo KDEQHTCHA TpyOoKa bBypuo-
Ha CO CIDAMIANIEM MEXSHE3MOM M [EpOM 3ANMCHBADHETO YCTDPOR-
crBa. llpuBOX JEHTOOPOTAXHOTO MEXAHH3M& OT 3JEKTpPOMOTODA.
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I'napa 1X. T'PAHYJIOMETPAYECKMA AHANM3 [OPOJI-KOLIEKTGPOB

§ 1. OcHopABe cBelreHEA

{lon TpaHyJOMETDAYECKUM COCTABOM [OPOLH NOHEMANT OTHO-
CBTEJbHOE CONEepXaHHe B Hell 9acTVU DA3JNHYHOR BEJMYHHE. -4
pasMep YacTHOH NDUHAMAT AUWAMETp ONKCAHHOH BOKPYT 9aCTAIM
cjepy. MHOXeCTBO YACTHL C pa3MepaMH,JeXamiME B OOpenesch-
HHX Openesax, HA3WBapT ¢pakumeit. ConepxaRme (pakupit nNprHA-
TO BHpaxaTs B BecoBux % X’. [pE B3ydeHmu TpaHyIOMET Uy~
KOI'O COCT&Ba 110pOI~-KOAIEKTONOE BHIENANT WHPOKEE,TaK Ha3H-
BAEMUE, ROMEHKIaTypHHe ¢paxuny: necdadyw ) C,I1; anespuro-
sy 0,I-0,0I ¥ ramanmcryn < 0,01 mm. [lecyaHyo @paxumo nox-
paznenAnT Ha KpyoHyo ¢ C,5, cpemuoo 0,5-0,25 m Meakyp
0,25-C,1 mm; areBpHTOBYD - Ha Kpyadyo O, 1-C,05 ¥ Meakyo
0,05-0,01 mM. T'aMsiucTyn ppaxnum, NPEMEHSA OCOGHE HPHEMH
aganusa, pasnensoT Ha gpaxuam 0,01-0,005;0,005-0,00I =
{0,001 mm. Hucrpykums TK3 / 42 / ycramaBamsaeT cJerypmue
pasmepH gparom#: »>I,;1,0-0,5;0,5-0,25; 9,25-0,1;0,I -
C,01; (G,0I mm.

Ina meranbHOI'0 HCCRENOBAHMA I'DAHYJOMETDHUYECKODQ COCTa-
B& OOJL3YOTCA OoJee LHPOCHEMM mHTepBasamu ¢parnuft - I'OCT
3584-53 npenycmwaTpupaeT cielypmAe TpaHRuM pasMepoB (pasMepH
Goanme 1 My onymeHw): 1;0,85;0,70;0,60; 0,50;0,42;
0,855, 0,30; 0,25, 0G,21; 0,18, C,15; 0,125, 0,1I05; 0,085 ;
0,065 ; 0,05 » 0,047,

W3BeCTHH ¥ IpyTHe WKAAH DA3MEDOR (paxiuil, yCTAHOBIEHHHX
npoxonHumy pasmepamz cur. Tak no IIN -4188 mpemycmorpeH:
pasamepn: (pasmep » | mm omyuwen) 1,0;0,8;0,63;0,5;0,4;
0,315; 0,25;0,2;0,16;0,125;0,1;0,09,;0,08;0,071;
0,065 ; C,u56; 0,05; 0,045 ; 0,04.

TpafiynoMeTprYeCKR QHENH3 MMEET Heasby:

1.0pperenenne TRDA NecY8EO-&NEBPUTOBO-TJAMHUCTON HODOIH-

x) B HacToSIee BpeMA B CBA3V C DA3BHETHEM TEXHWKM WM3MEepDeHHH
B WIKPAX pasMepHHY cocTaB NOPONN BHPAXAOT B % 4Kcaa dac-
THU J8HHOI'O pa3Mepa OT OOUero 9YHCJ& YacTHi.
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N0 CONepAAHUD WHPOKKX (HOMEHKIATYDHHX) @paxums

2.BHABNeHHe BAMAHMA IDAHYJOMETPHYECKOr'o COCTABA HA
CBOMCTBA KOJIEKTOpA.

3.llpoBenexne MMHEPANOIEIECKOTO aHanu3a pakuud (B oc-
HopHOM ¢pakum#t 0,25-0,1 ¥ 0,I-0,01 mm).

4.YMccnenoBanme QauuaibHOR m Haneoreorpapudeckod oocra-
HOBOK B [epmoN OCaBKOHAKOIIEHHA.

B ocHOBe T'paHyJOMETpHYEecKOr'® aHANM3Aa JEXHT pasleseHdHe
RcClenyeMol cpeldH HA IBe WHMDOKHE (QPAKIHEA - IJIRHACTYD
/ 0,01/ ¥ necyaHo-asieBpATOBYD (parimmE — 0,01 MM OTMydMBa-
HHeM ¥ OTCTABAHKEM B CHOKOMHOR BOINe M pACCEEBAHME H& CHTAX
ppaxman > 0,01 mm.

H3BecTHH passEYHHE BapHMAHTH CNOCoOa ; B NpaKTHRe 1a00-
paTopHit, H3yYanmEX OC&NOYHHE MNQPONH He@TAHHX H I'a30BHX Meo-
TOpORIeHHl, OPHAMEHADT, KaKk OpaBmiao, cHOcOoOH A,fl,CadaHmH:

B AWM / 7 62 /.

OCHOBHHME HeIOCTATKaME cnocoda CaCaHmHa ABAADTCA: M&-
Xea Hasecka ofpasna (He Golee 5 I'), BOIHEKHOBEHME TOKOE =
BoIe,KOTOPKe YBJIEKS8HT 0oJiee KpPYOHHWE SEepH& BMECTS C MEJIKHM:
Ops ca#Be Yepe3 CHPOH, NPEMEHAMOCTH MeTCLA JRWEL DA COIer-
XaHWE B [0pONe DPJMAKCTHX YaCcTEI He Goaee I10% /84

OCHOBHHE BeNOCTATKE ciocoda ASHMA: 3HaumTexsise OTK:. -
HEHEA CKG OCTeidl OCARIEHHA YacTmm OT sakowa CTokca 42
oTepd HeLOTOPOr'0 KONMYEeCTBA ANEBDETOBNX YaCTHI HUXHEIC
TPAHKYHOrO NEAMEeTpa ¥ IpyTRe.

HacTosmee MeTONBYECKOE DYKOBONCTBO DEKOMEHEyET MONBQ:-
OupoBaHHHE B BHCTMTYTe ['umpoTiMesHegreras coocod A3HMM, »
KOTOpOM OepeyucIeHHHe HeIOCTATKHE OCOMX CHOCOOOE B 3HAUETENr-
Ho}t mMepe YCTpAHEHH.

MoNMpHUKAUMA npenycMaTpHBASeT yMeHblleHHe o0beMa COCYIL&
Lo 5 1I,eDEHYO GoOpMy COCYL&, KOTOPHE NOJXEH HMETh BHYTDERHEF
ImameTp 195-200 mM u BHCOTY He MeHee 230-200 mM,PEKCEDOBA-
HEEe HAY4NBHOIO ypaBHeHHA Ha BucoTe 210 MM, oTcrauBaHke &
TedeHre 30 MEH, OTMydMBaHMe CO CHUXEHHMEM YDOBHA BOIH IO
80 mm.
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§ 2. OrGop marepmasa maa TPaHyJIOMETPRYECKOT O
aHan#sa

ling rpaHyJlomMeTpUyecKoro aHANM38 OOHYRO MCIOAbLI VT OC-
TATKK KepHa NocJe HM3TOTOBIEHMA OCpa3UOB MpaBUABHOM TAOMET-
puYeCcKOf (OpMH.ITH OCTATKE pA3MENBYanNT IO Pa3MRPOB U, 5-
I cm. 1A amanvsa OTOMPaNT NPUMEDHO DABHHE YMCJA KyCOUYKOB
B3 DA3JEYHHX YyYacTKOB KepHa,

§ 3.-9kcrTpargpoBanue

SECAR MCXONHAA NOpoNa He OWJ8 3KCTPArMpoBaHa,To IKCTPa-
THPYOT OTOODaHHHE KYCOYKM. Kcay nopoma B TOR Wiy nuOR CTe-
nen runpodooHa TpedyeTcs NOOOJHETEJIbHOE 3KCTPArdpopaHuUe
Ne3UHTEer pUPOBAHHOK OOpOInH. JKCTParapOBaHAEe IJIA [pPAaHYIOMET-
pPEYECKOr0 aHa/A3a NPOBOLAT COUPTO-OeH30JbHOE CMechwm c 00A-
3aTeJIbHHM JOMHHECUSeHTHHM KOHTDOJEM XHEIROCTH M3 3KCTpaKkTopa
B OCMOTDOM KaXIoro o0pasma [oX JAaMioH.

§ 4.Bec oQpasns 14 PpAHYJNOMETDEYECKOTO 8HANU3E

Bec oGpasua onpefesant B 38BECHMOCTH OT XHETONOIAYECKO-
T0 THOa Koanerropa.HacToAmee pYKOBONCTBO pEKOMeHnyeT OpaTs
HaBecky necvyasEka OT 10 1o IS r, aNeBpOJETOB B MWIOXOOTCOD-
TEDOBAHHNX pa3HoCTell MecYaHO-aleBpETOBHX fopol - 15-20 1,

Boarmme o0reMN HABECKE He peKOMEHNYeTCA M3-3a yxylnme-
HEA YCUAOBHH OTMYYHBAHMA,TAK KAX (P¥ BTOM YBEXMYABIETCH KOH-
HeHTPALMA CYCNeH3MH, 4YTO RIevyeT 38TPYIHEHHE IBHUXEHMA ¥ CHH~
naERe 4acTHI,

§ 5. HomroToBka 06pA3NA K TDAHYIOMETDHYIECKOMY
aHANAZY
llpe rpasyzoMeTpEYecKOM &HANK3Ee NOPONH DasleNeHH8 [po-

HCXONNT: IAA dacTHL pasmepamy He Ooxbme O,04-0,1 mm- Ha cn-
Tax B 1A 4acTHEH pa3mepoM meHee 0,01 MM ~ OTMYuUHBaHEeM ; co-
nepxanme ¢paxmi 0,04-0,01 (0,1-0,0l) ouenmBanT N0 KoMHaecT-
BY NOPOXH,ApOXONAWEeR depe3 CRTO C MEHMMANBHHM OTBepCTHEEM.
Ilpx HeOOXONEMOCTE ONpENeNeHAA COLEDKAHUA YACTRL DA3MepOM OT
0,05 xo 0,00I mM npumensoT Omuerouuvit meron / 62, 84 /.
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3r0T cnoCco0 gHANE3a4 MPEeNCTABIAET RHTEpPEC NpH UCCAENOBaHRAH
CRIBHO B38rJAMHM3MPOBAHHHX &JEBPUTOBHX NOpPOX.

I'padysnoMeTpr4eCKoMy @HAJIH3Y OONBEpraonT MecYaHo-ales-
PATOBHE ¥ IJIHHACTHE [ODOXH,a TSKAE NPEMECH OGJOMOYHOTO Me-
Tepnang B KapOOHATHHX OOPONEX.

OCHOPHOZ OCOG8HROCTEN I'DAHYJOMETDHYECKODO aHaIn3& No-
POI~KOJNEKTODPOB, IDENCTABIEHHHX, KAR OPABWIO, KOHCOJWIAPOBZH-
HHMM cpeIamH, ABJIAETCA HEeOOXORMMOCTH Da3pymeHns CTPYKTYpH
N0pONH IJA DA83NeJEeHHA ee Ha 3E€pHA MEHEepajoB,OCNOMKM M Oe-
MeHTHpYDmUe <acTHUH. [lpouenypa paspymeHus NONxHA oGecne-
Y4Th COXPaHEeHMEe NeJIOCTH BCeX STHX 3JIEMEeHTOB,O0COOEHHO 3&peH.
VHHME CROBaMM pa3pYNEeHHD NONJNEXAT TOJBKO CBA3W MEXNy 3epHa-
Mi. ONTHMAJIBHEE CNOCO0 IEe3MHTEerpaldy¥ BHOMpADT HA OCHOBAHHU
0CMOTD& 00pa3ua NON ORHOKYJAADHOHR JynoX M MCOHTAHMF Ha Kap-
GOHATHOCTh Xe}CTBMEeM COJNAHOR KECIOTH.

Kca¥ necyaHo-alleBDHTOBAA IOPONA CLIEMEATHMPOBAHA Kaplo-
HaTHHM MaTepHanom, olpasel pacKajJHBA&OT HA KyCOYKHM, CYmAT,
B3BEWi¥BANT M NOMEanT B XMMUYECKHEH cTakaH, IOJNHOCTHD 3alR-
BabT 5% COJAHOK KMCJIOTGH A RHIEDPXHEBADT IO NPEKDANEHHA BHIe-
JIeHRA 002. OCTOPOXHO CJKBADT KUCJIOTY, OTMHBAKT , BHCYIHBANT
ofpasen ® p3BemmBavT.llo noTepe Beca DACCYUTHBAKNT KOJAYECTBO
PACTBOPUMYX KOMIOOHEHTOB ; oNpeleJANT COIepXaHre HepaCTBOPHMO-
ro ocraTka. IJTY BeJMYMHH BHDPAXKADT B BECOBHX [POLEHTaX OT
HCXOXHOR HaBEeCKU.

llopony mepeHOCAT B BHOGPUTEJLHYD YallKy X,No0aBiAAS BOLY,
pacTHp8OT pPEe3MHOBHM [eCTHEKOM. [IOMyTheBUyl BORY nepEOTUYEC-
Ku camBapnT uepe3 cHTO 0,25 Mm B CTexJSHHWE cocym, B KOTODOM
pOBONAT OTMYYMBAHUME,0CANOK HA CUTe OPOCMATDPMBRANT [ON JYACH.
BuARNEeHHHE arperard BO3BpAWADT B Yallky, 3epHa NepeHOCAT B
cocyn.PacTHpaHEe [PONOJAXapT IO [OJHOTO pal3neJeHHA arperaros
Ha 3epHAa.

lloryyedHoe B fnpouecce NONT'OTOBKM 00paslla 3HAYeHHE CO-
IepxaH¥A pACTBOPEHHHX KOMIOHEHTOB HCIOJB3YOT IJAA KOHTPOJR
OUEHKM KapOOHATHOCTH.

EcnM meMeHT NOponH OpeNCT&BJIEH T'MIPOOKHCIAMH Xeaes3a, To
opuMeHsT 15-207 CONAHYD KHCJAOTY C NOCHENyDIEM KEOAYEHHEM.
OnucawHHi coOCOG MONTOTOBKM O0pa3na oOpadOTaHHoff COMAHO#A
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RACHOTOR ODEMEHADT H IXA BHOEJEHBA OCJOMOUYHOE 9acTe XapGo-
HaTHHX NOpon. Ecau NecuaHo-ajleBpETOBAA NOpONA HMeeT IJiA-
HECTHE WI¥ THOCOBHYA LEMEHT,Ie3MHTErpHpPOBAHME OPOBSBOAAT
JNIeTKUM HAarpeBaHHeM HABECKH C BOXOH.

B caygae npeCYTCTBHA 3HAUATEJNbHOI'O KOJMYECTRBE OPraHi-
YECKBX OCTATKOB, HEDACTBODHMHX NpPHE SKCTDAlMPOBAHWH,CTYKTYp-
HHE OCOOEHHOCTX NOpOX E3ydYanT B miudax.

CTpyKTypy OECYSREKOB C KDEMHACTHM WJIK KBapleBHM De-
TeHepandOHHHM IIeMeHTOM ONXCAHHHME CHOCOCAMM Da3pYmHTbL He
yraercA. Je3MHTErpanis Takof DODONH MEeXAaHMYECKEM OyTeM NpE-
BOINUT K pa3pylleHWo 3epeH ¥ I'pyCuM ommCKkam B OUEHKe I'DaHyJIo-
meTpHYecKoro cocrapa. (COOCOOH OLEHKM pa3MepOB 3epeH e3
paspymeHEA CTPYKTYPH HOPON pacCMOTpeRH B rjase X,

§ 6. MeTonmuka aHasmsa

I.Mlocae saBepmerus mpouecca pactupanma (cM.§ 5) nopo-
Iy O0ePEeHOCAT B CTEKIAHHHE COCYN, B KOTOpHHI CAEMBaIM cycheH-
3D,

2.YKa3aHHHR COCYI IOJIXeH HMETh EMKOCTh 5 J OpH BHCOTE
e meHee 230-250 m nmmameTp 195-200 mM. Cocynm monmpawT soRO#
10 orMeTkH 2I0 MM.

3.McoonbaynT,Rax OpaButo, OATHEBYD BOLY H3 BOZONPOBO-
OB OpR YCJIOBHM,YTO OHAQ YIOBIETBODAET CAHETADHHM HODMAaM
(cm.TOCT 2874~54).

4.Jlocae 1,5-2 MEHYTHOH naysy Ha4YMBaOT OTCUET BPEMEHH
OTCcTa¥Banud, BpeMa OTCTaMBaHuA 30 MHHYT.

5.CampawT croad Bomy I30 MM. Las NOAHOrO yH&fieHMA TIB-
HECTHX Y&CTHMI OPOE3BOIAT 9-12 CcJAEBOB.

Teoperrdeckoe OCOCHOBEHME ¥ BKCOEDHMEHTANBHOE NONTBEp-
XIeHRe NpoLecca OTMYYMBAHWA IpUBeReHH B padore / J2 /.

6.l1a couBa BOXH NDEMEHADT CTEKJIAHHHA CHQOH, HGEEmEBAe-
MHH HE Kpa# cocyna. BHYTPeHHH# nuameTp CHpoHa 8 mm. Pasme-
pH cudoHa INOJEHH OHTBH COIVIACOBEHH C BHCOTOR O&HKH.

7.0XHOBpPEMEHHO BHIOJNHANT aHaan3 I15-20 o0pasnos.

PexoMeRIyemad KOMIOGHOBKa CTOJNA INA AHANA34 B DPACNOJNO-
XeHRe COCYIOB yKa3aHN Ha THC,.49.

lna cGopa CAEBEEMOR BORH NpELyCMOTpeH Xeaod.
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8.[locne 3apepmeHMA npouecca OTMYUMBAHUA OCTARDYWCH B
COCYR© BOLY BMECTE C OC&IKOM NEepeBONAT B BHOADUTEJBHYL Yalu-
Ky.OCTABOMECA HA BHYTDPEHHEE OOBEPXHOCTE COCYNa I8CTHIY
CMHBAOT B YalKY ¢ OOMONLD PEe3HXHOBOM Tpymp O0BEMOM He weHee
200-250 cw®,

9.BunapesanT BOLY. PacTpeckupanze OOBEpXHOCTH OCalka
10ocJe HCHapeHus BOLH CBRIETEALCTBYET O TOM,UTO O0Da3el OHJI
pacTepT He IOCTATOYHO TUATEJNLAO.B 3TOM cayvae HL200XONMMO
JOBTOPHTEL ONlepalMl PACTHAPAHMA B OTMYyYUBAHAA.(OOHT MOKAsHBa-~
eT,dYTO OpE NOBTODHOM aHalm3e TpeOyeTCHA LpPOBECTH NONOJHETE~
JBHO 3-5 CAHMBOB.

I0.0canok nepeROCAT HONHOCTBO HA KambKy C OOMOUbY KHC-
TOYKH B B3BEWHBADT C TOYHOCTHD IO I Mr.

11.B3BemeHHNlt OCTATOK [ePEHOCAT Ha HA00p CUT ¥ pacCel-
BapnT B TevyeHue 40 MuUHyT.

12.Conepxanne kaxporo CHMTa K OONNOHA BYCHNANT Ha Npeln-
BEPATENbHO B3BelNeHHHE YaCOBHE CTeK1a B B3BENHBANT C TOYHOC-
TEO RO ] MP. 1A KOHTpPOJA CKJIANHBANT OOJYYEHHHWE Beca M
CPaBHUBANT CYMMY C HECXOUHHM BECOM OCalKa. PacXoXEeHMeM IO
0,5% MoxHO gpeHeOpedb.PacXoxneHHe Coibplie Dj OPHIREKT HEHO-
OYCTHMHM ¥ aHANM3 OparkypT. Pacxoxnesue oT 0,5 no 5% MOXHO
paccMaTpyBaTh KaKk CAeNCTBUE CHCTEMATHYECKO# UOTDEmHOCTH ~
HeH3GeXHOTO NpWIRIAHHA HEKOTOPOr'Q KOJMYEeCcTBa YACTHD K CU-
TaM. OTY HOTDemHOCTh YYUTHBADT DpH pacdeTe T'DAHYJIOMETpHAYec-
KOT'Q COCTasa,pacnpenends BEAMYMRY HebalaHca OpONcpuMOHansb-
HO BECAM NecYaHOoil ¥ aJeBpHUTOBOK (paxmmi.

Ina yTOYHeHEA ZOOYCTHEMOY BeJNUYMHH HeoangHca peKOoMeENy-
eTCA BHOOJHRATbL KOHTPOJbHWE OOHTH.

I15.Pa3HOCTE MexIny HBBEeCKO! 10 OTMYYMBAHMA W BECcOM Ocal-
Ka IO pacCeyBaHus HNPUHUMADT 32 BeC OTMyYeHHOR ¢paxuwy.OnsT
[IOKa3HBAET,4TO B OpOLECCe OTMYYHBAHASA HAOJDLAETCA BHHOC
HEeKOTOpOr'0 KOJHYeCTBa YacTHI aleBPUTOBONA pa3MepHOCTH BMeCTe
¢ TARHECTOW gpaxnued.[nA BBeNEHAA COOTBETCTBYDmER NONDEBKH
HeoOXOLMMO IpPOBECTH KOHTPOJbHHE OONTH Ha 29~-30 oGpasuax kKax-
IOA THRUYHOX NOPONH KQJIJIEKTOpa MCCAENYEMOTO permoHa.B 3Tux
ONNTAX CJAMBAEMYD M3 COCYIOB BONY CO B3BeHEHHHMHM B He#d IJn-
HECTHMA YQCTHUAME NOJHOCTBY COOUpPEkT B 16-TH NETpOBHE SYTHI-
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k#.[Jocse CYTOUHOI'O OTCTOA CARBADT BOLY LO YPOBRA OPEMEPHO
80-100 mM. OcTaTok CJAMBAOT B OJHY eMKOCTh B OOBTOPADT Cy-
TOUHHA OTCTOH,ciBBasg Bogy X0 ypoBHA 80-I100 mm., Ocrammynca
BOLY ¥ OTMYYEHHYD 4aCTh MHODOAH NEepeBOUAT B BHIADATEJALEYD
4anky . Boxy mcoapaor.0canox B3aBemnBanT. [Ipy HEOOXOXEMOCTH
COXpAHEHEA BONH CODOHDOBAHHOY TJIMHACTHME JAcTEIAME OTMydYeH-
Hy®0 49acTh OOPOJH BHCYMMBAWT NpHE TemneparType 30-35°¢C.

Pa3iocTh MeXNy BeCOM BHCYWieHHOX OTMYYERHOR Jpparumi A
BecoMm IJMHECTOR (paxnmum, OOJNy4EHHOX BHYATAHHEM Beca Ocalka
OeCcYaR0-aNeBpuUTOBOX Ppaxkuud B3 HaYaAbHOT'O Beca odpasua Io
OTMYyYHBAHAA OPENCTABAAET COCO# BENMYMHY DOTEpb NPH OTMyYH-
BAHHK, ITY BEJHUURHY,BHDakeHHYD B OpPOLEHTaX,DACCMATDEBANT
K&K OOOpaBKY K &HANE3Y ¥ pacnpelefAnT NPONODOROHANLAO Be-
cam 1ecuaHolt, aneBpHTOBO# B TAMHECTOH Ppakmuz / 33 /.

I4.Pacuyer rpaHyJomMeTPEYECKOrD COCTABA BWIOJHADT OO
cxeMe, IpaBeAeHHOA B radauue I2,

I15.l1a Em3yd4eHHs MAHEPAJBHOIO COCTABA OCGIOMOYHOK YACTH
komrexkropa ¢Ppaxmur 0,I1-0,0I B 0,I-0,20 MM ZeJST ¢ OOMOWBD
THAENIHX XEOKOCTEd (MEeTONOM UEHTDULYTHDOBAHHA BJIE OTCTAWBA-
HEeM) Ha TAXeJAyD E JeTKyD ¢paxume / 7, 69,84 /.

16.0ns meccsienoBaREA BeeCTBEHHOI'O COCT&BA H MODJOJIOrE-
YeCkux ocoleHHOCTEe# IIEHECTHX MHHepaxoB ppaxoumn < 0,01 um
coOupaemy:» no MeTonuke,u3noxedHo# B n.I3, mepemant miAg
IanbHedmer ) E3YYEHRT B CUEIMAJIMSHDOBAHEYD JIa50DATODHED.

§ 7. HooycTmHe OOTDEWNHOCTHE 8HANA3A

Ha Hacrodaseit cranuu pa3paCOTRE MeTONMKA DeKOMEHLYETCA
OLEHKBATH TOYHOCTH I'DAHYJOMETPHYECKOrO AHANHE3A BeJHYXHOH
PacXOXIeHUsI DPe3yNpTaTOB JapajieJbHHX onpenejed®Ed, JooycTu-
MOE DACXOXNeHHe ycTaHaRrIusalT B 10% mAA MUDOKMX HOMEHRJNa-
TYPHHX (paKuui.

I papaieqbHHX aHalM30B moxroramimBanT 50-60 T mopo-
IH.

HaBeCKE A1A OBYX DapaielbHHX QHANMSOB DA3NENADT OOCHe
Ie3BATEerpauMK MOpOOH M TWAaTeJbHO NepeMeldBalT.



CXeuMa pacyeTa I'DaHyJOMETDHYECKOT'O COCTABA

Taoauua I12.

lasecra Bec o6pas- [loTepx npu Dpaxmmsa 0,01 uu 2 ag%un Pparuns 0,0 ux
ua mocie  06pacoTKe FASIS L]
odpadoTkr HC J0 paccey- nocJe pac~ NOTEPH darravec- no norepu npu
ACI BaHUA CeUBaHUA np¥ pac- KuH Bec  pac~  OTMydusa-
CEUBAH UK YeTy  HUK
I 2 3=1-2 L] 5 [ 35 T B=2=y4 F=c-{H+

T % r 4 r % r % r ¢ r % r© % 4 r %

ic I00 9,76 I00 O,24 2,4 7,66 78,5 7,40 75,8 0,26 2,7 I,E7 19, 27,5 0,23 2,3

;o I00 9,9 I00 0O,I0 0,1 8,41 85,0 8,39 e4,8 0,2 0,2 1I1,I8 11,9 15,0 0,31 3,1
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§ 8. OuneroyHHd MeTon x)

AH&QIN3 OUOeTOYHHM METONOM PEKOMEHIYeTCd OCYWeCTRIATE C
OOMOWBI0 OUOeTOYHOU yCcTaHOBKE [1Y-52. YCTaHOBKA NO3BOJAAET
OfOR3BONKTH OHCTPHA ¥ TOYHHA OTJ0p OpoC OMOETKOH,OpH Of-
HOBDEMERHOM aHanuse 6 odpasuos / 77 /.(MOETOYHHM METOLOM
MOXHO OCYWecTBAATH NOJHHA W COKPAUEHHHR QHANH3H,CO0TBETCT-
BeHHO mo ¢ppaxim#k <0,00I mm 1 (0,01 M4, B mepBoM caysae
HaBECKA COCTABIABT 5-7 I', BO BTOPOM - 2-3 I / w0l /.

llonroToBKa HaBeCKM K aHAIH3Y

HaBecka, sanmraa I0-20 my ITHCTHANIMDOBAHHOK BOIN, pas-
MauNBRETCHA B (apPopOBONl YallKe B TedeHEE UBYX CYTOK.llocae
pa3sMaduBAHMA HABECK& pPACTHPaeTCA Pe3HHOBHM [ECTHKOM C IO-
0aBIeHdeM HeCKOIBKEX KageJb 25%-I'0 pacTsopa NH4OH. Tycras
CyCNeH3ns CJAMBaEeTCA M3 YallKM B OBYX HJIH OLHOJIHTDPOBYD KOHH-
qeCKyl KoJAOy. [locse Kexgoro CAHBAHMA OCTATOK CYCHEH3HRK
BHOBb DACTHUPADT C HEOOJLNEM KOJHYECTBOM IHCTWLIEDOBSHHOH
BOIN IO NOJHOI'O MepeHeCeHWs HaBeCKE B KONCY.KoJaoy nononHs-
PT OTUCTRIRDGRAHHOK BoHOK o oosema 300-500 cms,uodasnﬂnw
0,5-1,0 mn 25%-ro pacrsopa NH4OH, B TOpIOBRHY KOJIOH BCTaB~
JADT DPEe3UHOBYO WI¥ KODKOBYD HDOCKY C OGDATHHM XOJOIWILHM=
koM (I KOWIEHCAmMM BOISHOIO Napa) ® KOJOy OOMemanT Ha
KAOA9eHUe B TedeHme I daca.Ecam amMmax He noOaBasgeTCsA, TO
RUAYEHNEe OpONO/EaeTCA B Te4eHEe 3 yacos. [lo OKOHYAHAR KA-
IA9eHHA [poda OCTYXaeTCA IO KOMHATHOK TemaepaTypH (15-20°)
I DepeBOOUTCA LJA AHANK3a B ONHONMTDOBHA IWIKHMD.

Cxema ycTAHOBKM B MEeTOX aHalu3a

JcraHoBka OwWna cxkOHcTpyrpopaHa E,.C.CemeHoBOH B 1952 r
8 ITH, Cxema npEBeneHa Ha pHC. 50, [lumeTOYHAA YCTAHOBKA COC-
TOKT ®3 WTATHBA,AaCIRPATQpAa,KpaHa,I¥NeTKH,CMHBHOTO COCYIa,
MemaJKM, IWIMENPOB M Ookcos / 707 /. liraraB pa3scopHs#t ¥ coc-
TOET B3 OCHOBaHMR I, cTepxHA 2, croimKa 3, KpoEmTe#Ha 4 H
KpeCTOBUHH 5, Ha OCHOBaHNM yCTAHABIHBANRTCHA B BHEMKSX CTOJHKA
recTd IMIUHIPOB 10 o6bemoM B 1 N1 ORMHAKOBOE BHCOTH C QH&IN-
3Upyemol_cycrneH3Wed,a_Ha CTOJHKE DANOM C HEAMHIDOM - HE3KHE
%) TeKcT 3aEMCTBOBA&H B COKDA&NEHHOM BUe U3 / 7/; 707 /.
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Prc.50 CxemarTuvyecku BHI YCTaHOBKE IRNETOYHOI'O
meTona
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ookcd 11 (momycraeTcA OTKIOHeRRe o0beMa OMABEIpPA H CyCHeH-
3pE ot I200 mo 900 ma). Las ymoderBa padoTH BepXEHEe Kpas
ODKCOB ¥ URJAHZPOB DPACHONArADTCA OPEMEDHO Ra ONHOM YDPOBHE
IyTeM YCTAHOBKH CTOJMKA H& COOTBeTCTBYDmNed BHcCOTE. Ha Bep-
TEKAIbHOM cTepEHe I2 kpoHmTe#Ha CBOGONHO ¥ LIABHO OepelNBR~
raeTCAd B BepPTHKAALHOM ¥ T'ODH3OHT&AbHOM HANpABAEHEAX Iep-
xareap onperk® Id. [lmnerka I4 yxpenadercAd B mepxarexe, Ha
KpEeCTOBEHe YCTaHABAMBAeTCH ONBH RS IBYX COcymoB 6 acmmparo-
pa ; Bropoli cocyn nosemaeTcs Ha OCHOBEHHEM. 008 cocyma acnu-
paropa eMKOCTBED 0O 4 X COENMHANTCA MEXLy COOO# pe3mHOBOR
TpyOKO#, 00 XOTOpO# K3 BepXHero B HMEHEE COCyl OepROXEYECKM
CTeKaeT OfnpeXeNEeHHAA NOPLUES BOLH B MOMEHT oTJOpa OHmerRoR
Ipody cycneH3WM HE3 LARHIpa.[lloche TOro Kaxk BepXHH# coCym Oc-
BOGOXNAETCA OT BOIH,OHM MEHSOTCA MecTamn.JeHfCTBEe acampato—
pa OCHOBAHO HA CO3N8HHE BAKYYMa B BEpXHEM COCYIe B DacCUB-
TaRO Ha oTdop 150 Opod ¢ mOCTOSAHHO# CKOpPOCTHD HANOJNHEHHA OH-
feTk#.COoCyNH depe3 BepXHMe OTBEePCTRA COENRHADTCA C aTMocge-
poii (HuXHHM cocy®) B C KpaHOM 7 OQMOeTKE-(BepXHEA COCYHN).

C nomowsD TPEXXOZOBOTO KpaHa (7),HDHBOLEMOrc DYKOAT-
Kot B IBEXEHNE OKOXQ €ro I'OPN3ORTANBHON OCH, OROETRA Oome-
PeMEHHO MOXeT COeIBHATHCA (4Yepes CHCTesy OTPOCTKOB B EpaHe
X DE3EHOBHX TPYOOX) C acHEDATOPOM,ATMOCHEDO# E CMHBHHM CO~
CYIOM.

CuupnHOM cocyn (8) emEoctep 300 w1 HABHHINBAeTCH Ha
BepXHK OTPOCTOK Kpa&H&, HANOIHAETCE UHCTOH IKCTHANEDOBAH-
Holi BOXOK IJIA CMHBA B COKC ¢ OTOGPAHHOR NpPOGOE OCTATKOB
TBEDIOHX YACTEL CYCHER3EM CO CTEHOR nBODerTxH. Memanka (9)
yoorpeonsgerca nAA B3SaNTHBAHEA CyCHOeRSkRE B IWIRHApe nepexn
0TGOpOM Kaxgo¥ OpoCH. [MmeToYHEHe YCTAHOBKE R3TOTOBIARTCHA
NpeROpUATHAME TYTMC .

AHSNE3 DNPOMSBOLKTCA CJSNYDMEM OCD&SOM.

llocsne KHOAYEEHA OXAAKIEHHAA HA BO3NyXe N0 KOMHATHOR
TeMoepaTypH CycOeHSHs DepeBONETCA R3 EKOXCH B dappoporue
YamKA, TXe OCEeRmas 4acTh UPOOH OCTODOXHO DAcCTEpSETCH Desk-
HOBNM [ECTHKOM,JOCHEe 4ero nepeBOXNTCHA B OycTrodl OXHOXNTDO-
Byt mmneANp. JoaEBaeTca KACTAAANDOBARHH&S BOZA KOMHATHOR Tem-
nepaTrypH Ko MeTkE I &.,cMech B3CAITHBAGTCH H OCrapasgercd HA
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15-20 manyT INA BHpABHUBAHEA TemaepaTypuy. [locre wzmepeHed
TEeMIepaTypHd CYCOe2H3ND B NWIMHADE B3CAATHBANT MemaJioif,ie-
MAJKY BHEAMANT.C 2TOT'0 MOMEHT& BRIDYAETCH CEKYHAOMED ¥ OO~
peyielAeTCR BpeMs IJA B3ATUA nubeTkol Oepsoidl npodH.llocie
B3ATUA- KARIOZ OPOCH NOBTOPRETCH B3OANTHBAHRE CYCHCH3RA.[lep-
BHe YeTupe NpoOn OepyTcA ¢ rayOeHH 10 cm, a nocxendas ¢
TayorHH 5 cm. [lpoGH Gepyrcs OEOETKOM Nopa NyTem BTATBBaHMA
CYCOEH3ZE C OOmMOWbD acnmparopa. OO0beM B3ATOR OPOOH OTCUMTH~
BaeTcH ¢ TogHOCTHO #0 O, M 0O WKane eMKOCTH mrneTku.Cpo-
KE OTCOpa Opo0 OMOETKOM NaHH B cAelypuef Taoauime - Opx
yCJAOBUKM BeleHMA QHAAM30B HA ITECTRIAMPOBAHHOA BOne, AMepmel
remneparypy 15°:

¥k :HamOoapmmit :Cpok B3ATEA Opolu:Ilayouna

opod :pasmep Yac-: nEAeTROMH :BIATUA

ITHU,OTOM~ 1nposH
ipaeMHX HR- :Y&C. :MEH. . CeK :
:neTRof : : : : (c™)

I 0,05 81 10

2 0,01 21 Ie I0

3 0,005 I 25 10

4 0,00I 17 43 5

[pu ApyrEx TeMmpepaTypex IMA OupeneseHRs BpEMeH: B3S-
THA Opod BBOLATCA NONpABOYAHe kosfpuumenty / 707 /.Baartue
nEgerTKod OpodH NepeHOCAT BO B3pemeHHHE ODKCH B BHIADHBAOT
nocyxa Ha GaHe. 3aTeM OpOOH B ODKCAX,HAKPHTHE KDHIK&ME,B3Be-
MABANT HA gHANHMTRYECKEX Becax.locse orfopa OROETKO# n0JIO~
AEHHNX IPOO OCTABRIAACH CYCHSHSHA B LRJIRANDAX B3CAITHBAETCH
¥ OCTaBAsgeTCA Ha OTCTON B TeYeHMe 3 MHHYT,YaCTHYHO OCBeT-
JeHHHE TAXEM 00pas3oM CJOE BORH C OCTABUEMECST Bo B3IBECH 9ac-
rEnams meabye 0,00 MM OCTOPOXHO CAMpaeTc CEPOHOM.B HEIRHI-
pe ocraerca caoff cycOeH3EM B 7-8 cM. OTOT OpOmECC NOBTOPADT
Io 3 pas.

Ocrarok cycnen3m# ¢ wacTeuami > 0,05 MM mcooabsyoT npt
HEOOXONEMOCTR A NajbHefmero mofpasleleHHA HA KpynHxe $pak-
DHE ¢ HoMomsd dpaxnmomerpa / 101/,
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Koag4ecTBO BSATHX NMOETKOW YACTUN B TPAMMAX BHYACAADT
o jopMyJe:

A
A= =5 53

rape: a - a0COMNTHOM CYXOif Bec ODpPOOH BO B3ATOR NENETKOR
CyCNer3nu, I ;
W- oGsem Bcel cycnensmy B maumaxgpe (I000 wi) ;
e - oObem mumeTkE (20-25 wa).

4dro0H OONYYETH KoJamyecTBo ¢pakmm# 0,05-0,0I, 0,0I-
0,05 ; 0,005-0,001 mM, HaIO ODOE3BECTH [OQCJIEXOBaTeAbHHE BH-
YATAHUA KOJHYECTB,onpeNelReAHHX 0O gopmyne 49 1A Bcex
npo6. [lo pasHOCTE ompeNelANT BeC KAXHOK ¢pakmee Y B rpam-
Max, KOTOpDHE 3a8TeM BHYHCJIADT B NPOUEHTAX OT BCOf HaBeCKK
no gopuyiae:
rae: ¢ -~ cysma fpaxmed I M, %;

A - Bec HaABeCKN ANA aHANK3& NHOETKOH,T ;
% - OpomeHTHOe cOmepXasRe B o0paslie YACTRU OTHENLHOM
$paxurs.

Cymms NponeETOB D0 BCeM BHIEGNEHHUM (pDAKIKAM NOAXHE
cooraBiaTh 100, [pE pacxoxmedmax memee 3% 5Ta PA3HOCTH
pazopacHBaeTcA OPONOPHHOHANLRO Becy Kaxmodk ¢pakmwu (BEmo-
Yad B KpymENe).e Eca@ pacxoxgedse npesmmaer 3%,T0 OpoBepA-
DT BHYHCJEHRA Beca Npol,ppaKkmmd ¥ B caydae HeHaxXOXNeHmsA
ONECKE AHANWS CUNTEeTCA NpACAEXCHHHM,a OpE OmEORe  10% -
Opaxyercs.

§ 9. HononEmrexrHle CBeIeHAA

B macrosamee BpeMa Coultronices Zrance SA ( npoME~
JeHHHE OTHEX) paspasoTaHH ABTOMABTESHpDOBAHHHE CHCTEMN Onpe-
IeqeHUA IpadyloMeTpEYecCKOoro COCTaBa TePPHIeHHWX OOpOX, C
nomouep cyeTYHKka Kyaprepa, KOTODHE OpelcTaBAAeT COJ0H 000-
pyLOBa&HAEe ZJA OOACYeTa KOJIMYecTBa YacTEN B RHTErpaAbHO ®
IRppepesumancHoR opMe. Momenr 2 BC. Buarozapd BHYHCIKTE-
JbHOR MaméHe, CYETYRK NO3BOJAEeT ODOAYYATh HHTErpANhHYD KDHBYD
KOJHYEecTBa YaCTHIl B 38BHCHMOCTH OT pa3MepoB STEX dYacTHI,
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Monens %BM nmosmosAeT OPOMSBOLETE HOCHENOBATeJbHHI
c4eT MacCH B INu(pepeBnnmraicHo ¢GopMe .BHIMCABTENBHAA MANEHA
8BRTOMATEYECKE 1peodpasyeT EHPODMALED [0 KOJXEYECTBY dHacTRl
B nefpepenmransolt popme B nuddepesumasbHYD Maccy. YcTpol-
CTBO HO3BOAAET HENOCPEACTBEHHO NONYYHTH MHTErDATBHYD BeCO—
BYD KDHBYD.

AHGJIE3 NPOBOZHTCA NPE [OMOWMA BJEKTDPOHHOI'O 9acOBOrO YC-
TDOMCTBA CO BpeMeHeM cYeTa OGDATHO OPONOPIMOHANBHHM KOHIEH~
TpDAmRE YacTHIl B paccMaTpEBaeMOM KJI&cce.

Nlocaengan momens "TA"™ paspadorada cHENXAAbHO OAA pac-
OpeneNeHss 00 I'DAHYJIOMETDPRYECKOMYy COCTaBy.3ro 16-Tu KaHalb-
HHii aHaNM34TOD [ aHaJM3a 4acTEn Ho pasmepam or 0,4 no Hec~
KOJBEEX COTeH MBKpDOH. Monenb ofecneusBaer aHafnM3 oopasua ¥
naeT pe3yAbTATH HA CaMonMcLe IO NOJEOMYy pacopellelieHrb yYac-
THI 0O pa3Mepam 3a Kaxigwe 20 CexyHIU.

Ipyroit mpucop Cemmrpad (momems 5000), OCHOBaHHHA Ha
HCOONLSOBAHNE DEHTI'@HOBCKEX JXyuel, E3MepdAeT CreneHb OCaxie-
HHA YaCTHN M aBTOMATHYECKE BHIAEeT OTHE De3yAbTATH B BHIE
OpONEeHTHOrO pacnpeleleHUA B HHTErpaAbHO# fopMe B 3aBHCH-
MOCTE OT SKBEBAJEHTHHX LHAMeTpoB cdepd (saxon Croxca).lam-
Ma m3meperEa or I00 zo O,I mmepona.

§ 10. [pencraprengme pPe3yAbTATOB I'DAHYJIOMETDUYIECKOr'o
aganE3a

PesyapTary rpasyioMeTpaYeckoro aHalW3& OpPenCTaBIADT
B BUAE® KYMyJAATHBHOR KDEBOM,OTHJIAZHBaeMO# Ha OCR adcumcc Jo-
TapEQM pasMepa,& 0O OCR OPARHAT - HAKOMMIEHHYD YaCTOCTh.

C KpuEBOM CHEMAEDT CJelynuEe BeJAYRRH: nepsyo / &; /,
tpetso ( Q3 ),kBapTRIE, MexEaHy d B BHIMCJIANT:

KoagprunreHT OTCOPTMDOB&HEOCTH

9, = J Q, /(14 J5
KoapfuuEeRT acEMMETDHE

S“‘i - _Q/TQ/QZA_ .56



~-223 -

ComocoOH OCpPaGOTKE R OeaecOO0Pa3HOCTh HCHOOJNb30BAHEA
Pe3yABTATOB I'DAHYJIOMETPHUECKOrO aRaN¥3a ONHCAHH B MHOI'O-
YuCJEeHHEX pPacdoTax OTedeCTBEHHHWX B 3apyOexHHX HCCAeNoBaTe-
ne¥. B paMKax HACTOAUEro DYKOBOACTBA CYHTAEM HEOOXOIRMHM
OTPEHUIUTHCA HSJOXEHHEeM CHOCOCOB BHYKCJEHEA HaKdoiee HH-
GOPMATHBHHX OapaMeTpOB.
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Taapa X. HCCAEJOBAHME MMKPOCTPYKTYPH HOPOIH-
KOILEEKTOPA B WIWGB

§ I. Ueam » sanaum

Hceaenosagre IOPONL-KOANEKTOpPA B WAM(E OPOHSBOUAT C
OeAbD YTOYHEHHA €€ AXTOJOrOo-IeTpOrpaprYecKoro THOA, paHee
YCTAROBJIEHRAOrI'O NpE MAKPOONRCAHWE 7epHA, H XeTalbHOf Xapax-
TEepHCTHKE ee MEKDOCTDYKTYPH ~ CTpOeHHA Teeprofl ¢asw m no-
poBoro npoctpancTBa. llonydeHHAA OpE STOM EHGODMALAH NOJXEA
OHTL ROCTATOYHOK IJA:

I) 00bACHEREA XOJAEKTODCKEX CBORCTB nXacTa W HX M3-
MEHYEBOCTH 1O pa3pesy M oJoman# C y4eToM NONOXEHHA Ha
CTPYKTYDE |

2) E3yyYeHEA DOCTCENRMEHTAUROHHNX H3MEHEHRH KOJIEKTODa,
& TAKXKe Da3XWu#i HHTEHECHBHOCTHE NX IDOABIEHHEA B Npele]ax
06pasmoB, pa3pe3oB, MWiomaZel# - C BHOeNeHEeM 30H, Irle QHSE-
YecKEe CBOHCTB& 00pa3lOB MOI'yT DACCMATPABATHCA Kak COBpE-
MeHHAs ONBEOpOIHAA B I'eHeTHYECKOM OTHOWEHERA COBOKY(HOCTD,B
ROTOpO# OpEMEHeHH MeTOIN CTA&THECTHYSCKOi o0palOTKE :

3) aRamEsa 3aKoHOMepHOCTell DaSBETEA NaNEONOPHCTOCTH
KORAEKTODOB,0CO0EHHO XA TE8X 9TANOB, KOTOPHE COOTBETCTBYWT
BpeMeHH (QOpMEpOBAHEA H OepedOpMEDOBAHMR 3anexed HedpTX i
rass.

MeTOZRN, HCOONb3yeMNe UAA DEeNeHEA STHX 38LaY,BCt B OOAb-
mel ® OOXBWER CTeOEHM OCHOBHBADTCH HAa KOAMYECTBEHHOM 8H&~
AE3e, B YACTHOCTH H& KOXNUECTBEHHO-MRAREDAJOIEYECKOM HHANL-
3e ¥ CTATHCTHEYECEOR 00paGOTKe DPe3yALTATOR Mamepesmn. 00630D
pasBRTEA 3THX Meronos (mo 1956 r) cmeran ®.Ye#s / 99 /. B
nazpHelmeM UOABEAACH OCWHpHAA padora lx.Tpudprrca / 30 /,
colepxamad OOZPOCHOe ONNCaNHe KAK CHOCOGOB NOAYYEeHHA NAKHHX
O I'DAHYACMETDRYECKOM COcTase, pa3mepax E fopme sepeH,OUEH-
Ke NpPOCTPAHCTBEHHHX BSARMOOTHOMEHAX MEXZYy 3epHAMU,TAK 4 Me-
TONOS DOATOTOBKE RHEPODMAITEH.

loxodane 38Xad9l, TO €CTh ZaNAYR R3yIEeHEAS MEKDOCTPYKTY-
pH Cpex HA OCROBe HSMepORHH, BHMOAHEHRHX HA IIIOCKOCTH,
BCTPEYaDTCA NPH HCCAGAOBAHEH CAMHX PA3HOOCpA3HHX O0BEKTOB
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~ OONYNDOBONHEKOB, KepaMuUKH, I'DYHTOB, CTDOMTEJbEHX MarTe-
pHanoB, NOPDOWKOB, PACTUTENBHHX M XHBOTHHX TKaHe# N opra-
HOB Z T.O. BO Bcex NPWIOEEHMAX HEOOXONHMO H3MEpATH  Ha
IJIOCKOCTH pa3MepH ¥ YECJO YaCTHI, ONpeNeJaTh EX (opmy,ome-
HUBATH COLepXaH@e DA3JEAYHHX KOMIOOHEHT M OepecYHTHRATh
pe3yJbTaTH M3MepeHAd HA NPOCTPAHCTBO. B nocaefqEe rONM BO3-
HUKJI& ¥ yCOEeWHO pasBHBAETCA Hayka, onpelesmumasd odm@me cTa-
THCTHKO-T@OMEeTPAYECKMEe NPRHOHEOH TAKEX OepecyeTOB - CTEpeo~
JoresA.Takxe passuBaeTCA ¥ TeXHHKA E3MEDEHHA MERKDOCTPYKTYD.
B pAne orTpaciiell Rayky OONYYWIE [pUMEeH8MEe JLCTpONERCTBYO-
IWe NOJNYySBTOMSTHYECKAE B &BTOMATAYECKUE YCTPOACTBA AR
aHaNIH3a MEKPOCTDYKTYP.B HamCoJee COBEpUWEHHNX MOIEJAX TaKEX
YCTPORCTB COYETANTCHA MHKDOCKON C OOJIBILEM YBeArUYeHHEM,1po-
eKTHPYDUIMRA H300paXeHrMe Ha TeJeBM3HOHHHW 3RpaH,ycTpoficTaa
i UepeMelieHMA miaEGa B OoJe 3PEHHA C UeJbl MOCJeR0BATEsb-
HOI'O TpOCMOTPa CTPYKTYDPH BIOJAb OfpelefeHROro HalpaBleHHEA
K BHOONHEHHEA DA3JAYHHX H3MeDEeHHR 0O 3al8HHOA Oporpamsa &,
HaKOHeH, BHYHCJIATEAbHHE OJOK, 00padATHBADUME PE3YABTATH
H3IMEDEHRMA B BHIAOUEA 7X B OTIedaTaHHOM BHAe. Takme MRRpO-
CHODH 38 HECKOMBKO MHHYT BHIAHT HMHQOPMAINMD O COLEpEAHRE
OCHOBHHX KOMNOHEHTOB CTDYKTYDH, DOpMe 4acTHI ¥ BKJADYCHEE.
KX yIOeJlbHOR 0OBepXHOCTH,pAacnpeneseHAE 9acTUI 0O pasMepaw
B 7.0

iMHOTY 2 NMONOXEHEA CTEDPeOJOrAM UPeNCTABAANT CONBECHK HH-
Tepec ® IJA Oejed R3YYeHHA (1OPON~KOJAAEKTOPOB. ITH OOJOXe-~
HEST WANOXeHH B paxe pador /8§, 723; /27 /, 3 KOTOpHX 0COGO
clreryeT oTMeT®Th KAMI'Y C.A.CanrtakoBa "CTepeoMeTprdeckas
MerTaLiorpages” /8 /. Pa3spETHe HOBOTO MONXOLA OPEMERETENS-
HO K H3YYSHED MHUKPOCTPYKTYPH OOPQI-KOJJIEKTOPOB,X COXaJICHHD.
eHe NEMATADYETCA OTCYTCTBREM COBDEMEHHHX 8BTOMaTH3KDCBAHHLX
MEXPOCKONOB, YYATHBaA NepCHERTEBH ABTOMSTHIAUMH M3MEDPEHHR
B 0003pMMOM OyIymeM Z,COOTBETCTBEHHO, HEOOXOIUMOCTH NOITO-
TOBKH K HOBHM COOC00aM HCCJ@ROBAHMA MEKDOCTRYKTYP, HE OO-
AY9UBUWAM IO NOCHelHeI'Q BPEeMEeHHM DACOpPOCTPAHEHHA B [IpaKTHse
GONBMAHCTRA JaJopaTOPHUE DH3WKH IyacTd X nerporpadruecKux
Jaooparopr#t, B HacToAlWEeHd padoTe DACCMATPEBADTCA OCHOBHNZ
aphemMy HEe&BTOMATH3UDOBAHHHX HM3MEDeHUM B MIEGPAX I'DAHYJADHHX
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OOpOXN, & TaKXe TEXHOJNOTHM LGPONMHTKH OOpA3LOB OKpAaUieHHNME
3aTBepREBADMAME CMOJAMH LA ODArOTOBIEHES UWINGOE ONTHAMAAb-
HOi KOHTDACTHOCTY.MeTOINKa W3MEDEHME B EPax TDEeNUHHRX
KOJJeKTOPOB NeTalbHO M3JI0XeHa E pykopoucTeBe BHUTPH /57/.

[lpoBeeHpe HEABTOMATH3LPOBEHHWX K3MEPeHMU B roICcYe-
TOB BPYYHY® ~ OpOURCC BBCHMA TPYNOEMKUR 3 B B3IBECTHUA CTe-
NeH® CYOBEKTHUBHHE, ONHAKO He HAKOUMB ¥ He 0000MMB .J0CTa-
TOYHO OSLVPROR AHEFOPMANAM, NOJYUYEHHOE 1NA CYMEcTBYWNUX BO3-
MOXHOCTAX, HeJb3A OymeT JepeRTE K [LIAHUDOBRAHHKN aABTOMATH-
3HDOBAHAHX HCCJENOBARHA.

YKa3aHEs N0 OTOOPY X2pPaKYEepHHX 00DPA3IOR IJIA ECCleln-
BAHKA MUKPUCTDPYKTYDH ¥ HOOPONH-KOMJAEKTOpa [pUBENeHH B TJa-
pe 1. KyCOUKE Wik MIHCTHHKE (TOATKHON 2-6 MM, NIOUALEH OT
5 no 30 cmz),OTodpaHHse INA U3YYEeHAA MMKDOCTRYRTYPW, IpOORA-
THBAOT OKPalleHHOW CMOJIOE H NepenalT Ha #3TQTOBJIEHRE HUTM-
doB.

Pe3syabTarTu H3MepeREd B WIKpe, PAaCCMATDPUBAEMHE B STOR
TJlaBe, PEKOMEBIYeTCA [PENCTaBAATh, B BKIe TAOANU 4 KOppesi-
auif, PaupOHANEBEHOR JODMOR 320¥CH NAHHWX HBIAETCHA 1epjoravta

§ 2.M#KpOCKONEYeCKoe ONMCEHEE OODON-KOJIeKTODOR

1.TeppurernaHit KQAISKTOD

1.Japakrepusyer cremeHb CJAOHCTOCTH (4UeTRaA, HeAcHad,
OTCYTCTByeT) HIM HEONHODONHOCTH CTDOEHEA HODPOTH.,
lipg E3YyYeHHE REONHOPOXHOCTH HOPOIN ONpENeNsdT XK ONH-

CHBaWT:

a) collepxaHKe NOPONOOOpA3yOmMAX MEHEpadoB {KBapl, lQJeBHEe
wOoaTH,CAIH @ T.X.) B 0ODOAE B LEJOM B B OOJOMOYHOM ee
9acTH ;

G) pasmep, QOpMy B X&PaRTEDHCTHKY Y9ACTKOB,OTJiHY2DUEXCA
10 LJIOTHOCTH DACHONOREHHA 3epeR,COoCTaBY,KOJUIeCTBY,
CTPOEHMD H THOY LOeMeHTa,(fopme 3epeH, THIY HX CoyleHeHud#
(kacaTe bHHE , KOE~)DMHHE , BHKODIIO DAIOHHO-C THIONRTOEHE
pereHepand¥ HIM DACTBODEHEA 3€ped M T.i.) ;

T} cocras meMeHTA (IJMRECTHI,KapOOHATHEH,KBAPUEBHL ).

2.XapaKTepE3yDT OGJOMOYHHE 3epHa:



a)
g)

B)

T)

1)
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pasmep 3epek (IpeodJaNaDWHE, MEHENMATBHHR U MAFCHMATo-

HHY) B ¥X [OPOUEHTHOE COINEepXaH®e B [ODOIE ;

dopMy 3e€peH: yriosarTHe, NQLyOKATaHHHE,OKaTaHHHe ;

9UCJO KOHTAKTOB C COCEINHEMHM 3EpHAME H THUOL KOHT&KTOB

IS A3YYEHUA [OOCTCENUMEeHTAMBOHHHX K3MEHEHPR [ODOINM.
3.XapaKTepnayeT [IEMEHT:

TKO lEeMeHTamuR (nJeHOYHBHN, HNODOBHR, O43&NBHHM B T.1.. :

) CTPYRTYPY LemenTa (TOHKO3EDHRCTHI,MRIKOREPAKCTRA, DA3HO-

3epHUCTHA B T,.X., IOAKUIMTORWH, KDYCTHQRKAUKOHHHI, ;

4,XaparTepu3yer 0oposNe RPOCTPIHCTSO:
ONMCHBADT (OpMy CEY2HAE i10p (MHOrOYTOJNbAKE,TpaNelerdi-
HHE, TPeYLOJBANE, [PAMOYIOJABHHE, BJAENTEYECKYE,CHOKHHE
ONEHHBADT ONHOPONHOCTb WIK HEeONHODOIHOCTH paclOpeleNeH#s
p@3/A¥YHHX BEROB R DA3HHX CJOAX ¥ DA3HHX YUacTKax CJOA ;
OIPELeANT I'eHe3UC IOPUCTOCTH: NepBUIHAA, USMEHEHHAR B
pesHO% cTeneH® (nuareHeTryeckasd) Op¥ pereHepalmd 3epeH
# paclupeneJeRdl BTODEYHOIO [EMEHTd ; BTOpUuKas (BHme’da-
UyB4HME) BIN HOBOOOGUA30BaHEA (B pE3yABTATE NCDEKPACTAJSi-
NR3&LULK) ;
ONACHBANT THOH NOP M KaHAIOB [0 COOTHOMEHAD CO CTPYK-
TVPOU OOPOIAW: MEeX3CDHOBHE ¥ BHYTPYIEPHOBHE (DPLATHATOX,
AYeUCTOR, TOUECTHON CTPYKTYPH WIK B BHIS OpAMEX HIM B3BM-
JACTHX "DEURH,a TAKKE IO CTENeH: W XupaRTepy BHIOJHEHHF
MUHEDALbdHM BeleCTBOM (CPOOONHNE, YaCTHYHO WIM OOJIHOCTHD
BHOOJIHEHHNE ) ;
OLEHWBANT NPEOONANADIAE ¥ MARCHMAJIbLHHE pasMepN nop R
KaHAJOB.

B peayasTaTe MEKDOONACAHAS GODMYJMDYSTCA Ha3FaHMe MNo-

DONE, 8 KOTOPOM OTpAXAKTCA OCHOFHHE €€ MMHEpalICro-nerporpa-
fryecKse OCOOEHHOCTH.

T
DT

2, napCoHaTHH! KOLISKTOD

1.7l0 NaHHUM OKPaUWEBAHPRA WARYE ANE3SPUHOM RUATHOCTEDY-
KapOOHATHHE MEHepand (KAIBUAT M HOJAOMHT M Ip.),OledAdna-
4xX NpPOUEHTHOE cozepkaniae.

2.00MCHB2OT CROMCTOCTh \4eTKAA, HeACHAdA, OTCYTCTBYET..

c.0nucuBanT wopmy, pasMep 3eped RAM POpMEHHHX 00P&20-
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BaHMi, XapaKTep KOHTAKTOB MEXLY HHEMH,KONAYECTBO K THO Ue-
MEeHTA  HHTEHCHBHOCTH NPOABIEHMA HOCTCENMMEHTAUMOHHHX OpO-
IeccoB.YCAOBHOW PpaHEUEN NUAr€HeTUHYEeCKAX ¥ INUTeHeTHYeC-
KBX Ipeodpa3OBaHMA B NONOMUTHSHDOBAHHHX H3BECTHAKAX M IO-
JAOMATAX NpHHEManRT pasmep 3epeH. [lo B.E,TaTapckoMy ToHKO-
sepumcTan (C,0] mM) kpHCTaLIMYeCKasa CTPYKTYpa CBAsaHa C
YCIOBEAMHM CEXMMEHTAIME ; MeJKO3epRucTas crpykrypa (0,01 -
0,05 MM) XxaparTepHa IJIA KApOOHATa NMATEHETHYECKOI'O MpOHC-
XOXIeHES ; cpelH¥e ¥ kpynHosepHucThe (0,05-0,25 mm; 0,25-

1 M) OOYCJAOBIEHH 3NATEHETHYECKHME npouneccaemr (HoAOMUTH3E-
OEeil, NeDeKpECTALNN3aUMel, KATLLETR3A0OKEH # T.X.). I1g op-
TaHOT'eHHHX KapPOOHATHHX [10POI-KOJLTEKTOPOR, Y KOTOPHX [ODH
DPACOGIETANTCA MEXLY OPTaHHYECKUMS OCTATKEME,OCNIOMKAME Kap-
COHATHHX NOPON,OOCJHTaMH, [CEBIOOJATAMK, CIYCTKOBHMY KOMKAa-
ME, ONKCHBANT XApaKTep yNAKOBKE QODMEHHHX 3JMEMEHTOB K 00~
JOMKOB, MX KOJMYECTBO E THO UEeMEHTalXW, XaparkTep pacnpeie-
NeRRA QOPMEHHHX GJpa30oBaHRi#.

4.0nvcHBapT MOPPOJIOrMYeCKe OCOGEHHOCTH (MeX3epHOBHe
¥ MexpopmeHHHe), CeHe3EC (NOPH OEePeKpPHECTALIM3AUME ¥ BHES-
NaYMBAHUA) M pa3/EYanT MeX3epHOBHE H MeX{OpMEeHENEe OOopd
(nepBruHNe ¥ BTOpHYHHe),[lociensue,B OTAWYME OT MEPBHX,00-
pA30BaHH I'PAHAME TPeIHEX H KDYNHHX KDHCTANIOB KapOOHATHHX
MEHepasnoB.Pa3mMep MX paseH wid OoJiblle pa3Mepa KPHCTALIOB.
¢opMa mOp ~ MNOJAMTrOHaAbHAA, YTJAOBATAA ; NOPH COENAHANTCA
MeXLy COCO# MeX3epHOBHMHA KAHAJAME, IJIRHA KOTODHX PABHA WIK
donpime pasmepoB nop, OGHYHO 3TO NOpH SOKreHeTHYECKOoHk Oepe-
KDUCTALIM3AUAE H NOJOMEATH3ANRH.

Oco6oe BHHMAHHE YIeJSOT B3YYEHED BTODHYHOI'O EMKOCTHO-
ro ApocTpaHcTsa (ODop, KaBepH), 0Opa30BaHEE KOTOPOr'O CBASA-
HO C OponeccamMu DACTBOpPEHUA QOPMEHHHX 00pa30BaHER, OTHENb-
HNX 3epeH UeMEHTHPYDHEero BEeMECTB& M BTODHYHHX MHHEDAIOB
{runc, ranET, @HPREIPUT ), OePBUUHHX CeJMMEHTALMOHHHX [Op A
NOp HBAEHeTHYEeCKOR MepeKpUcTaNIk3aune. OMBCHBAOT QOpPMY
(HempaBWIbHAA, OKPYIJIOE3OMETPHUECKAHd, yIIMHEHHAA, meleBnl-
Hafg ¥ T.I.), & TAKKe XAPAKTepH3YDT CTeNaHbh HeOLHOPOTHOCTH
pasneneHEs Oycror.0TMedapT XapakTep COeXMHERHA BTODUYHHX



=229 -

OYCTOT: KaHAJNH,TPEWEHEH B BX MODQOVIOTEYECKHe OCOUEHHOCTH.
(OdpamaxT BHUMAHHE HA HaJIRYEe H3OJEPOBAHHHX OYCTOT M yUH-
THBAOT KX KOJEYECTBO.

0.M3y4uapT xaparkTep E CTeneH: DA3BETHEA BTODHYHHX OPO-
peccoB (MOAOMATH3AIME, KAILIETA3ANEH, CYAbPATHIAAN, OKDEM—
HEeHHA, BHEJAYRBAHEA) B BHIOONHEHRe MEHEDSNBHHM BeleCTBOM
gycToT R TpemgH.[lo BO3MOERHOCTH BHIEJAMT CTANHE BTODHYHOC-
TH 3THX OponeccoB.0CpamaonT BHAMANEEe HA DacipeXesieH¥e NpaE-
Meceil TAMHACTOro ¥ Opr'aHEYEeCKOr'O BeWeCTB&,KOTOPHE 3aMerid-
DT NPOLECCH PDACTBODEHEA B NEepPeRpECTaLIM3AlME, OJaroupEsT-
HHe IIA 00pas3oBaHEA 3@peXTEBHOE BTODEYHOE HODACTOCTH.

6.BHIenanT CTPYHRTYPHO-TEKCTYDHHE # MODQOJOTO-TEHETH-
YeCKEe OCOOEHHOCTH H INETAIbHO ONHCHBANT JHTOIeHeTHUSCKHe
H TEeKTOHHYECKRE TDEWHRR, DYKOBONCTBYACH YKQ3aRUAME, IpEBE-
IeHHHMA B METOHNH®Ke,pa3padorarHoit BHUI'PH .

§ 3. HactimeHEe NODOX OKDameHHO# 3arBeprenaomeft
cMoJOf I NPHI'OTOBNEHESA NPO3PAYHHX MARGOB

I. Cwoumw

A HacWmeHEA OopOX 3aTBeplesapmed cmonoff ¢ HEABD OpE-
TFOTOBJIEHES] KOHTPACTHHX OPOSPAYHHX MIHRPOB OPEMEHANT OAKEAHT
/ 2 /, M(TEI~MeTaKpHAaT / 76 /i CMech MEeTRJI-METaKpEIaTa
¢ BEHRIane artowm / 87 /, enokcumayw cmoxy /39 /,cuony
op-12 / /-

CMosla noxxHa OHTH OKpameHa SpREME KpacuresisaMi.0ONdHO
ée OKpamEBEDT B KpacAu# mper cymexom / 87 / wis PONAMEHOM
(L.A.Kouepyoa (1969))

Cmosna ronxHa OHTH MAJOBSASKO#, XOpPOWO CMaYEB&TH NODOXY,
UMeTh He3HQYHTEJbHYD yCAIKY ; TEXHEKA OPHMEHEHES ee IGJIKHA
OuTh OpOoCcTOX M Oe30onacHOH.

B wavecTBe NpEMepa HuXe OpDHBeJEH& XapAKTEPHCTHRE CMO-
I8 OP-I2, B OCHOBHOM YIOBJIeTBODANMEHE HTHM TPeCOBARHAM X
ofecnevwuBapimeit XOpowyo DOJAHOTY HBaCHNEKnA.

Cyona ¢P-I2 TepMonsacTEuHEd, DPe30PUMHHO-HOPMANSNETAI0~-
sasg, raacca B T'OCT 5752-5I. Oreepmarens - 40%-Hui QOpMANEH.
ChexenpEroTOBIEHHAA CMOJA XOpOWNO DacTBOPAETCA B BOIE,COApPTE
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aneToHe ; OTBepANEeHHAA-HepPacTBOpMMa., XOpomWo OpWIWIaeT K Ne-
pEeBY M He OpUamOaeT K MeTaLIy, CMAYMBAeT NOBEDXHOCTEL KBap-
ma. BaaxocTs 250-270 cm,miotsocTs 1,18 r/cm® apu 20°C. He
JomEHecurpyeT. llorasaTenr npenomienus 1,5I36. B npoxona-
meM CBeTe uMeeT ONHOPONHYW JAMOHHO-XEJTYD OKDAcKy ; OpH
CKPEmEeHHHX HHEKOJNAX ~ M30TponHa. [IpM OKpammMBaAHEW DONAMHHOM
npuodperaeT MHTEHCHBHUE MaJBHOBHA OTTEHOK. [UIA OPOOMTKAM
00pasloR OOpPON-KOLAEKTODOB OPUMEHADT CMeCh CMOJH ¢ 40%-M
QopMar¥HOM B KadecTBe oTBepxmrens (100:29), mmenmyr npm
20°¢ HauyaAbHYo BASKOCTH 65 cO B wioTHOCTH 1,17 r/cm®,

ycamka cMeCE B pe3yJbTATE OTBEpXIEHES cocTapiadeT 1,6~
1,7 opr 20°C; 3,8-3,9% npu 60-80°C ® 4,1-4,9% npu 100 -
120°¢. Taxum o0pa3om, NpAMEHATH TemiepaTypy Bhle 40°C mas
YCKOpDEHRA NpoLecca OTBEpKIEHNA He CJeRyerT.

2. Anpaparypa

1A RacHMeR4SA OOPOIH CMOJIOH HEOOXOIWMH:

1.Annapar mis HacHueHHES OOpDA3NOB B BaKyyMe.

2.AnmapaT s NOHACHIEHUA OCpa3NOB NOXN NaRAEHHEM HO
150 ar (npm npoxmnaemocTr MeHpmie 10 MI).

OGa apnaparta HOCTATOYHO NPOCTH MO KOHCTDYKUMH,CCOGEH-
HO OepBHR, ¥ He TpPeOyOT 38BOICKOI'0 H3T'OTOBJIEHEA.

AnnapaT IR HACHNEHHS OOpa3LOB B BaKyyme NOKA3&H Ha
puc.S5I.

OCHOBHHM ero 3JeMEeRTOM ABRNSIETCHA BAKYYMHHJ 9KCHKATOD
rana 9B @ I30 (I'OCT 737I-54). B oTBepCTHe B KDHINKE 3KCUKa-
TOpa BCTaBNeHa WMNAf-MydTra TpPexXxoNOBOTO KpaHa C OTBOLOM K
BaKyym-Hacocy. B BepxHei# 4acTu xpaHa npenycMoTped mimd, B
KOTODNA BCTSBJEH HMXHUR HUIMQ BODOHKM. BopoHKa HMeeT B HMX-
Hell 9acTU TPEXXONOBOK XpaH C OTBONOM, BIAAHHEM B BODOHKY
¥ 38KaHYMBADUMMCA CTeKJAAHHOR TpyOKoit, IOBeleHHO# mO Bepxa
LIOJOCTH BOPOHKH,% B BepxXHe#d vacTH mind~npodry.B uming-nopos-
Ky BCTaBJEH ONHOXOXOBOX RpaH ¢ mmd-mydro#. Hacwmnaemwe 06-
pasmH noMemanT B XHMHYECKH# CTAaKaH.

CxeMa monyckaer:

1.8BakyyMupopaHie o0pasuoB.

2.3anmp kEIKoCcTH (CMOJNH) B BODORKY B NpONECCE BaKy-
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YMEDOBAHHEA CYXHUX OGDASIOCB.

3.BakyyMBpOBAHAE XHIKOCTE B BODOKKE [IDH A3QJALME 3K-
cuKaTopa OT HCTOYHMKa BaKyyma,

4.0nHOoBpEeMEHHOE BaKyyMHpOBAHME 3KCHEKATOpAa ¥ BOPOHKH.

5.0TKADYEHAe 3KCHKATOPS B BODOHKM OT BaKyyM-Hacoca
M CJHB XHIKOCTH B 3KCHKATOp NON HEACTBEEM Da3HOCTH YDOB-
Hell.

6.YCRODEHHH! CAEB XURROCTH IOXK NEHCTBHEM &TMOCQEPHO-
ro nasneHen (LAf 9er0 clenyeT OPHOTKDHTH BEDXHUE KDAH BO-
POHKE) ,

Tarem o6pa3oM, OGECHEYRBAETCA:

- LJETEJABHOE BaKyyMADOBaHHEE CyxXux o0pasuos ;

- OpHETOTOBJICHEE CMOJH HB ee BakyyMHDOBaHMe B nocJael-

HEEe MUHYTH BAKYYMHDOBEHHA CYXHEX OOpasHOB ,

~ OHCTDHE CJMB CMOJH B CT&KaH ¢ oCpasnami.

AnmapaT IoJXeH OHTE 3aljFleH SKpAaHOM K3 OPT'CTEeRAa ¥
HCONT8BH Ha I'epMEeTHYHCCTh OPH OCTATOYHOM naBreHum 5-10 mM
pT.cTON0A,

Cxema anoapaTa LAA OOHACHUEHHWA MAaJOODOEANAEMHX 0O0pa3-
OoB mon nasieHuem no 150 xrc/cM® nokazaHa Ha puc.52.

AnnapaT COCTORT H3 CTANbHOR KaMepH,pacCHYHTaHHo# HA
naBrerue 1o 150 xrc/cuz, Cc Kpumko} Ha pe3nde WiaR Ha GoJaTax
VILIOTHEHHOM DPe3MHOBNM KOJbLOM. PasMepH nolocTu kamep
IOJXHN OHTh HOCTATOYHW IJIA NOMENEHUA XEMUYeCKOr'o CTaKaHa
nnamerpoM He mexee 100 mm. JU1a KOHTPOJIA NaBAEHMA Opexyc-
MOTpEH MAaHOMeTD C lpenesoM namepeHEa 250 xrc/cm2 Kxacca
2,5.Cxema nosBoJjiAeT M3ONMPOBATH &NN4pAT OT HETOYHEKA IAB-
JeHEs - Ga/IOHa CO CXaTHM a30TOM, IPHBOMMATH NABJIEHMe B al-
(lapare kK armMocepHOMY Mepen OTBEHYMBAHMEeM KpHukE.[ns srTo-
TO B CXeMe [PeIYCMOTPeHH IBa KI'OAbYATHX BEHTRIA RIX ONMH
IBYXBeHTUJIbHER MaHUONbA . AnnapaT NONKEH GWTh UCOWTAH Ha
OpOYHOCTE ¥ T'€pMETRYHOCTh I'MIpaBiMYecKMM NapieHmem no 200
Kre/cm®.

3.MeTonuKa ODONATKE

1.llpon¥TKYy MOXHO NPOM3BONETEH:
a) Ha OTIeNbHHX HEODMEeHTHEDOBAHHHX "KycKax" NOPOIH ;



) 160

265

Puc.52. Anmapar Ing NOHA&CWIEHEA OGpA3NIOB 0OX XaRie-
HEem 10 IS0 RI'c/cm2 Nopfl-1.
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6) Ha UWIMHIPAYECKEX WIZ KyOMYECKMX ODHMEHTHPOBAHHHX 00pas-
nax, IpUroTOBNEHHNX K3 KepHa ;

B) Ha IUIACTHHKAX, BHIWIEHHHX QIMa3HOH HWIOH, PASAKYHOK TOJ-
mAHE OT 7 1m0 1,5 mM.

2.[1ecTHHEKY WX QJpa3mH 3IKCTPALMDPYOT, BHCYWEBERT NpK
TemIepaType IOSOC, 3apHCOBHBADT KOHTYDH [UIACTHMHKEM B pasdo-
YeR TeTpamy ¢ YKaslaHWeM HOMepa ¥ YKJAIHBanT 3 XEMUYECKUH
CTaKaH WIH KpAcTaLNE3arop, CYmKY KapOORATHHX [ODON NDPOK3-
BOOAT OpH TeMmMIepaType He BHIE + 40°C ; necuaHMKE ¢ TJIMHEC-
THM LIeMEeHTOM CYDHTE He DEeKOMEeHIyeTCA,TaK KaKk B Lpoluecce
CYLKK TJHMHN DacTpeCKHMBaKTCA.

3.1lpoBepANT cma3Ky Bcex WIAPOBAHHNX LOBEDPXHOCTeH 3K-
CHKAaTOpa, KpAHOB BODOHKHM ¥ [OMEUWalnT CTaKaH C MIacTHHKaMH
B 9KCHKAaTOD.

4,CtaBAT TpexxomoBok kpaH S (puc.53) B nonoxenye I
# BAKYYMHEDYOT O0pasmH:

xopomo npoHguaemwe - 1,5 uaca,

[LIOXO OpoH¥Iaemwe - 2-3 4daca.

OcraToyHoe NaBieHWe B OpolLecCe BakyymupoBarus (pas-
HOCTh OTCYETOB (0 GApOMeTpy A BaKyyMerpy) He NOJKHO lpe-
BOCcXomrTh 20-30 MM pT.cTON04).

5.[p¥TOTOBNANT CMONTY .KOJMYECTBO ee 34BWCHT OT YUCAA
O0pa3lioB M pasMepoB cTaraHa. [IPECTYHNAWT K HOPUTOTORJIEHKN
cmeck 3a IS MAHYT IO KOHIA [eDHOTA BAKYYMHDOBAHHAA CyXUX
06pa3noB, YCTAHOBJIEHHOTO OYHKTOM 4.

Cooco0 npuToTOBRNeHUR pacdode# CMOJW caenypunit ( Ha
100 cM® cMoxu):

1.PacTBOPSOT KpacHTeldb-polaMmes (U,05-0,07 ) » I cm”
3TWIOBOIC CHOUpTA.

2.0rmepaApT 29 cm® oTEepmATeNd - 4(i~ro popMATHHE, KO-
0aBNADT PACTBOP KpAacHUTeJad @ THATENHHO NepeMeluB4nT 10 pPAB-
HOMEDHOA OKpacxu.

3.0rmepsaor 100 cm® Mo $P-12, BIMBAOT OKpAUCHHHA
POPMaAUH B CMOJNY HeGONLWMMM [OPUMAMH, TUATSALHO [€pEMEemy-
BaA CTeKJAHHOH OaNOYKOHK B TEYEeHMEe 2-X MHIHYT.

4.lpORONXATENBEHOCTE NPUTOTOBIEHAS CMECK HE TOJKHa Ope-
BocXOnuTs I0 MAH.COOTBETCTBEHHO 3TY OUEDATHN OCYUeCTRIAOT
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Puc.53 Cxema nepeinmyeHBs kpaHop angapata [OPI-2



-936 -

B KOHIle NEepHONa BAKYYMEDOBAHHA CYXEX O0pasnoB, HAXONAMEX-
CA B XEMEYECKOM CTakaHe HWI¥ KpACTALIE3ATOpe, [OMeleHHOM
B anAapaTr A HacHUeHRA 00pasloB.

[JpeEroTOBAEHRYD CMECh 3AJNHBADT B BOPOHKY.YDOBEHb CMe-
CE IOJXeH OHTh HEXE BepXHero OTBEepCTHA BHYTPeHHeRX CTeKJIAH-
HO# TpyOKW Ha 4-5 cM. BecrasnanT EKpaR-1 B ycTaHARNEBAOT
kpard 1,2 ¥ 3 B nosoxende [I, DPHCOENBHASA TAKHM 00pa30M
BOpPOHKY K HCTOYHHKY BakKyyMa LJ BaKYYMEDOBaHRA CMOJH.[IpE
3TOM IXCHERKATOD OTKIDYAETCA OT ECTOYHEKA Bakyyma B ocTaer-
CA H30NEPOBAHHHM.[IlpolecC BAKYYMEDOBAHEA CMOJIH IO IIpeRpame-
HEA BHIEJNEeHEA NY3HPHKOB BO3IXyXa OCHYHO IJIMTCA He Oonee I0-
IS wmByT.

6.7 cANBA CMOJIH M3 BODOHKE B 3KCAKAaTOp C o0pa3namu
yCcTaHaBIRBAOT KpadH B noioxeHue Il B caexyomel nocremosa-
TEXBHOCTH:

EpaHH 2 B 3 ONHOBpeMeHHO (BRJADYADT BAKyyM-Hacoc),
KpaH [ mocTeneHHO B npoHecce CAMBA CMOJH,
7.M3BAEKEDT CTAKaR E3 3KCAKATOpa.[eMOHTHADYDT BODOHKY
B BHHEMADT KpaHH. TmaTesbHO OTMHBADT BONOH CTERJAHHHE Le-
TATE OT CMOJNH, BHCYMEBSDT EX, CMA3HBANT MIHPH BaKyyMm-cMmas-
RoO#f.

8.lsBaexapT o0pasmy M3 CTaKaR&, DACKIGNHBALT MX HA .
BOCHOBYD Oywmary # cymar IDH KOMHaTHOH TemllepaType B Tede-
HEe 6~7 CYTOK.

9.JraxaoT cMONy C NOBEDXHOCTH WIACTHEHOK ¢ IIOMOHELY
IIOCKOTYODes ¥ Hoxa. OTAaMHBADT KYCOWKR OT OXACTHHOK, Oc~
M2TpEBEDT NOBEDXHOCTH CKOXAa 4Yepe3 ayny 4-8x » yoexmanTcsd
B TOM,JTO NOpOMa DABHOMEDHO HOpOKpamieHa IO Bcey Toaume.

I0.ManoopouryaeMye OOPa3lH NOCJHEe HACHUEHHA B BakyyMe
IOHACHHADT NOX NABAeHEEM. [JIA BTOr0 XuUMEYECKEE CTAKaH ¢
o0pasnaMi E3BAekapT E3 2ECEKATOpA B [EeDeHOCAT B eMKOCTh
JCTAHOBKE XAA NOHACHWEHHEA HOL LABICHEEM.

11.34BRHYABANT KPHEKY, OTKDHBAOT BEHTHMb HA O&LIOHE,
MENAeHHO OTKDHBADT BORETEAL "IaBfeHEe", 3aTeM 32KDHBAOT BEH-
TEXs HA CansoHe. JlapzedEe p OaljOHe He NOJKHO OHTH HUEE
50 ar. BunepxmsanT naBieHEe B Tededne 30 MEH. ; DaneHHe XaB-
JAGHEA YX88HBAeT Ha HErepMeTWYHocTb annapara.(TKpHBAOT BeH-
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TAMb "IpONYBKA" R ODABOLAT INaBJIEHMe B cOcylne K aTmoctep-
HOMY. CHMMADT KpHIKY H Jajee OOCTYOAOT COTJacHO YKA3aHE-
AM NYHKTOB 8-9.

12.06pa3nn, IpCOMTAHAHE CMOJIOR, OTIADT IIA M3TOTOBIE-
HUA WINQOB.

4, [loIroTOBKA IMNPOB K INHArHOCTHKE KapJOHATHHX
MEHEDAaNOB

lluarHocTuxa KapGOHATHHX MEHEpaloB, HX CTPYKTYpPHHE
B38MMOOTHOMEHMA B [OpPORE H KOAMYECTBEHHAA OUeHKa MOTYyT
OHTH BHACHEHH,HAOpEMep, 0o meTony MEruemna / &7 /. Ins
9TOI'0 Y4acTh IIHPa,CBOCONHYD OT NOKPOBHOrO cTekia, ofpada-
THRBADT PacTBOPOM aJIM3apEHAa KpacHoro B 1/15 H-pacrsope HCE.
06padoTKy NPOH3BONAT C NONOrpeBoM IO 35-40°C wiE Ge3 ero.
llocne odpadeTKM HesaWWNEHHYD NOKPOBHHEM CTEKJIOM 4YacTh NIE-
fa OpoMHPanT B NUACTHLIEDOBSHHOR BONE, & 3aTeM BHCYWHBADT
OpH KOMBaTHOR Temnepartype.HKaJbUAT 0OcJe OOpaCOTKH [pHOODe-
TAeT MANMROBHE UBET, a NOJOMHET OCTAETCA HEOKDAMEHHHM.

§ 4. AnnapaTyps ILis 8HAJNK38 MEKDOCTDYKTYD

I BH3Y&JBHOI'O aHAJK38 MEKDOCTDYKTYPH ¥ HA3MeDeHHR
B WIKdax KCOOJIL3YOT MONAPHIAUROHHEE MuKpockon (HanpEMep
YHH~-8), YKOMILTEKTOB&HHHE CJENyDUEME IDPHUCOOCOOEHUSIME ;@
I.[loBOpOTHHE CTOJHK C NBYXKOODNWHATHHWM MpeIapaTORO-
IATENeM CO WKaJaMKk ¥ HOHMyCam# C TOYHOCTBED oTcdera 0,1 wm.
2.0KyJApH
- OKYJAD-MEKDOMETD C yBeJRYeAreM 8x (xexaTeAbHO B
16-20x ) ¢ pasnenedHol Ha I00 yacTeit ZEHe#KOMN.
- KBaIpaTHO-ceTHaTH# OKYJAAp C ceTKOR Ha 256 kBaxpa-
toB (I6xI0).
3.MaTerpanMoRHE cronux HCA ¢ 6-Tbp GapadaHaMmE LAR
nepememenns wispa (OpR OOBOpOTe GapadaHa Ha ONHO NedeHHe
wIEp cmemaercd Ha 10 mxm).
4.QoTonprcTaBKA.
5.[lpoexTop THAOA MUKDOGOT WIM LEMOHCTDAIHOHHHHE.
[IpE HCOOJIB30OBAHEHM POTOMPECTABKE DACCMATDEBADT H300pa-—
keHRe mwimpa HA MATOBOM 3IKpaHe OPUCTABRE,ITO 3&4METHO CHEXA-
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€T KOHTDACTHOCTH.[IpA NOJL30BAHEM OPOEKTOPOM WNKY BCTABLA-

DT BMECTO cJaftne ; yBesEUEHHE IPH 3TOM HEBeNHMKO (He Owee
24-30x ).

§ 5. BHIH CKaHUDPOBAHASA

[lponecc mOCRENOBATENBLHOI'O NPOCMOTDA MUKDOCTDYKTYDH B
mrupe, Ha MEnDPOPOTOrpafuM KHIE HE SKD&HE C UeJbK BHIOJHEHKS
TeX WIA KHANX 3aMepOB HASHBAWT CKEHADOBAHWeM. Pa3nngqaoT:

I..looGbeKTHOe CKaHEPOBaHUE - OT OGBEKTa K COCelHeMYy
00BeXTy B Ipelnstax 3agaHHOR MIomanu,3amadeil sSBAACTCA B3A-
THEe KaKoro-Ju00 3amepa, HANpUMep XEamMerpa BIOACAHHOI'O B KOH~
TYP 3epHa Kpyra MNE HECKOJNBKMX 38MEDOR Ha KaKIOM OOLEeKTe,
[IpE CKaHEPOBEHMM MUKPODOTOT pafuu NPUEEMANT WAGIOH-OpPO3pay-
HH@ JIHCT C ¥300DaxEeHWeM KDYT'OB Das3JAMYHOT'O nvameTpa U JRHEeH-
HOH#t mKanol COOTBETCTBEHHO BHODAHHON CTENeHH YBeJHYEHMSH.

2.JlvHeHOe CKAHEpOBaHKE - WJIKP CMEManT B I'OPUIOHTANb-
HOM WJI¥ BepTHKaJILHOM HANDABJEHHM M [POM3IBOLAT 3aMEpH XOpI
3epeR WIE OOp C OOMOIBI JEHEAKH OKyJAApa-MMKpoMeTpa, dHCAa
nepecedeHni KOHTYPOB 3JIEMEHTOB CTPYKTYDH C JUHEEd CKAHMpC-
BaHud, KOHTAKTOB 3€pHA C 3€DHOM, 3epHa C OOpod ¥ T.0.

{lpn CKaHApPOBAHEM MEKDOPOTOTrpagEd Ha OOCAeNHDK HARJIANN-
BaOT [pOSpauHy® JRHe#Ky (KpOMKa JIMAE#KH ABIAeTCA auunelt
CKAHUDOBAHKA) WIM OPOSPATHHE JUCT C CETKOK NApALIeNsHHX JH-
Hu#.B DocJaenHem ciaydae BBOINHTCA [OHATHe: "ar CKaHHDOBAHBA"-
paccTOsHNe MEXIY HBYMA COCEINHMMH JEHHAMK,

3.CeTo4HOE CRAHUpOBaHHE-C H300paxeHueM COBMEmanT KBal-
paTHO-CeT4YaTH# OKYJNAD OpE NpoCcMOTpe inkda M MPO3PavHHE JHUCT
C BHYEDYCHHO#t CETKOH npy OpPOCMOTpe MUKDPODOTOrpapuu.smepanT
YMCJIO nONamaHm$ TodeK nepecedeHuft JUHER CETKE B 3epHa WK
gopy (9HCAO 8TO ABIFETCA MEPO# OTHOCHTENHHON ILTOWALE,3aHH-
Maemolt 3epHaMy BJIM NOPAMHE) B YHCJO LOEPECEYSHE! BEepTRKATLHHX
¥ TODHBOHTANBHHX JIMHAA CETKH C KOHTypamu 3epeH,[lepewit nmpuem
HCIONB3YDT H IJIA MAHEPAJIOTHYECKOr'0 aHalusa.

Kak crenyeT H3 H3JOKEHHOUO H3MEDHEMHME BeNMIAHAMA SB-
JADTCA: &) Te WIE HHNE DAa3sMEPH MHKDOOGHEKTOB ; §) WHCJIO lepe-
CeYeHEA KOHTYPOB C AMHMEH CKEHHDOBAHHA ; B) UYHCJIO TOYEK,IO-
HaBW¥X B ORHOHMGHHHE OOBEKTH. IIA moIncuera umcaa O0BEKTOR B
eIMHHEIEe ILIRAH [LIOMANHM MOXHO OUDAHMYATHECA ODENANaMA [OAA
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KBSIPATHO-CETYATOTO OKYJIHpA.

CymuecTBEHHO OTMETHTh,YTO BCe 3TE BeJWYEHH H3MepAnT
OpA CJAYYARHOM COBMENEHUM JHHHE CKAHMPOBAHUA AIM CATKH C
IOTaBD MBKPOCTPYKTYDPH. Caydalinwe COBMEUMEHWA 3TH DABHO-
NpABHH IpPR YCJOBHH,YTO IUCAC OCBEKTOR Rm3yuseMO¥ CTPYKTYDH
LM 4RCIO epeceYeHEM INOCTATOYHO BEAMKO. UMCIO HANOXEHMHA
(cekywe#k BAX CETKH) ONDEHENASTCH B 3ABACEMOCTM OT 9YHUCIA
OOLEKTOB H3MEpEeHHA, HEeOGXOIHMMOrQ IJIH HONYYeHUS NDeNCTARK-
TeNbENX DPesyAbTaTOB. B JMTeDATYDe peROMEHNYeTCA pas3audHue
YHCA& 00bexkTOB - o1 200 mo 2000. Haumsawyemy mccienosaTemm
cTeNyeT W3MepAThE OOBEKTH [0 COTHAM, MONCYATHBAA 0O KaXIOR
HOBOM COTHe CpefHee 3HAUYEHWEe ¥ ee MUCHEDPCHD ¥ NPOCHeXMBas
3a E3MEHEHEAME 3THX CTATHCTHMK 0O Mepe pacHUpeHHA BHOODKA.
(omnee npaBmIO: YECJIO H3MEpPEeHME MOXHO CIHTETh NOCTATOYHHM,
€CTM DaclMpeHme B BHOODKe He ODUBOLAT K 3aMeTHOMY H3MeHe-
HUD _CTATUCTHK A3MEepASMOM BeJUYUHH.

YECAO CEKYTMX (pPH JWHEeXKHOM CKAHEDOBAHRY 3€DEH DEeKOMeH-
IyeTCH npHHSTh paBsWM 10 npu cmeweH¥n B HanpapBleHEA CKAHMDO-
BEHEA manje Ha 1 cM. Takmm 00pa3GM, 3a ONEC COBMATEHEE NPOC-
MaTpupaercs cekyuas mimHoik 10T MM Ha mwiowman® B I cM®. Pe-
KCMSHIyeMes CTeNeHh yBeRMdyeHRA-64x. [Ip¥ CRAHMpOBAHEA [OD
JECJIO CeKymux He rmeHee 20, crTemeHb yBeamuerRma 160x.

§ 6. Msmepenre pa3MepoB 3epeH

I. QueExka n¥aMeTpoB

JepHa HMEDT Camylo DasJBYHyD HOpMy M B CRIY 3TOrO Ka-
KOH-JROO OLXH pasmep B COJBMHHCTBE CJAydaeB He ABNAETCH On-
peresnAnLEM. M3BECTHH CAenylHKe ONeHKH pa3MepOB 3€pHa:

I.M2KCEMANBHNA ¥ MUEEMaIbKNE NpoxomHHe pasmepd: [ max
)| ﬂmm .

llon MaxcEMAMEHEM ODOXOOHHM DA3MEpOM HNOHMMADT MaKCHMa-
JIbHOE DACCTOAHHE MEXNY NBYMA [QpANNECIBHHME KacaTeAbHHME K
KOHTYpY 3epHE&, 0ON MMHHEMAJBLHHM - MUHUMANLHOE DACCTOSHEE
¥eXIy IBYMA napailelhHHMA KacaTeNbHHME. YTOJ MexIy HepBHEMEA
P BTOpDHMH 3&BACHT OT KOHQHI'YDAlME 3€peH ¥ IJIaBHHM 00pasoM
OT MX aCHMMeTPRYHOCTH. OTHONEHHE NMHHEMANBHOI'O ¥ MaKCHMATBEO-
TO NMPOXOIHWX pa3MepOB MOXHO DACCMATDHBATL Kak HEKOTOpPYD
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OmeHRY OTKJOHEHEA (QopMH 3epEa 0T cepuuHOR.

2.JlmaMeTp BOECARHOTO Rpyra Ho-uaxcnnanbnuﬁ nHaMeTp
KpyTa, BIRCAHHOTO B KOHTYD 3epHA, TO eCTh MMEDHero C KOHTY-
poM HE Megee IByX TOYEK RACaHBA,

3.1#ameTp pa3HOBEARKOPO KpPyTa H®~ IuameTp Kpyra, LIO-
@adh KOTOPOI'0 paBHA IJIONALM KOHTYpa 3epHa.

4.llnametp Pepe, Id; - MaKCHMAJIbHOE DACCTOAHME MeRIy Ka-
caTeNbHHMA, NepHeHIEKYJADHHME HANPABICRHED CKAHMPOBAHMA.EC-
JH oOpelNesieRd IBa B3aBMHO MepNEeHNIMKYNAADHHX Inuamerpa depe,
TO OnpelejeHa ¥ OpREHTHPOBKa 3epHa.

5.lraMerp MapreHa - ﬂu - IJMHA XOpIH, Oapaliensroff Ju-
RMF CKAHMDOBAHEA M NesifiWlefl mIOWalh Ha IBe DABHHX YaCTH.

6.1namerp HaccenwreftHa - I - IIAHA XOpNH, DepneRmm:y-
JAPHOR HAnpaBNeHMl CKABNDOBAHEA M NpOBeNneRHO# depe3 TOYKY
KaCaHRA KOHTypa C JmHMel! CRaAADOBAHWA OpE VCJIOBHA, YTO [10C-
JeIHAS He NepeceraeT KOHTYpa.

Us nepeuscrerHuX BeXMUMH Lpy, o Hay , Oy Ly He 38~
BECAT OT HANPABRIEHHA CKAHAPOBAHKA.OCTaNbHWe, 34BHCANMKE OT
HaOpABAEHAA, BeJRYEHH, B CaMOM oOuWeM BADEAGHTE HCCJEXOB&HAA
MOXHO YCPeIHATH 0O HanpapieHED., Tak,ycpefHeHHwH# Xmamerp de-
pe H3yYaeMoro 3epHa COCTABHT:

= _ 4 zDr
DF ~_—1-(: Dpid‘]o\' N l .. 57
u 0y
rre: D, ~ LuaMeTp,A3MeDeHHNA GPE ( -TOM HANDARNERMM CKa-
HEDOBAHREA ;

N - u4ucio HanpamneHzd (HampEMep,OpH H3MEHEHWN Han-
paBneHEA CKAHHDOBAHEA @HTepBaiamym B 30° B npe-
nenax 360° N =I2).

JInamerpn 3epHa OpPA NOOGBEKTHOM CKAHEPOBAHEM [IpoNe BCe-
'O ESMEDATH HAa MRKPOQOTOrpajdM ¢ NOMOEED WACGNO0:HOB,BHYEepUEH-
HHX Ha TOHKOM Ipo3padHoM aucre (Kpyr® ¥ cerxa). Peayabraru
H3MEepEHRA 00 NOCTATOYHO OOALWOMY KOJNMYECTBY 3epeH -~ He Me-
Hee 200 - ECOOUBL3YDT NJIA ONEHKA CDENHAX 3HAYCHES ¥ APYrHEX
CTATHCTEK,

Ilomams 3epHa A,HEOCXONEMYD IJA ONEHKE [ ¢ , U3MEDADT
OpE CORbWOM YBeJWYEHHE C LOMONBD KBAUDATHOM CeTKH,lamepenue
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BO3MOXHO 0OpH YCJIOBHE,YTO IIOWANL 3€pH& 3HAYETENIBHO NDeBoC-
XORUT rIomans ONHOI'O KBaIpaTa CeTKH - NYTeM ONeHRA JucJa
NOJKHX ¥ HenOJHHX KBanpaToR ceTkw.lpyro#f cmnocol sakapyaer-
CA B COBMelleHHH H300paXeHMA 3epHa Ha MERDOQOTOrpajmm C ceT-
KO¥ napajiefbHHX JEHEA C ONBHAKOBHM DACCTOSAHHEM A Mexny
HEMHE B HM3MEpEeHME IJIFHH CeKyWHX {: ;rorma A=pS ([

2. OneHka (popMH 3epHa

Becbma uyBCTBHTENBHO# OlEHKOE QOPMH 3epeH Aragercs
OTHOmeHHMe [MIOWANE KOoHTYpa (A) k kBampary oepmmerpa (P)

Y- "p‘az‘ . BesqmugHa 3Ta He 34BHCHT OT a0COADTHHX pas-
MEpoB - ONONOOHHE (QETYDH MMeDT ONHO M TO Xe 3HavueHme Y
C ycaoxHeHuem GOpME QEI'ypH ODR HEeH3MEeHHOH ILIOWALM BeAKIR~
ga Y OHCTPO yMERBpEEeTCA. YOIOOHO BBECTHE MHOXETeXbs 4T
rorna f : ﬂ‘{i ; 3Ta BeJRYMHA eCTh NTHOWEeHEe OAOWAIK
KpyTa, paBHOBEJMKOI'O IJIOWAKR HCCJIEeLyeMoro 3epHa, K KBanpary
ee nepumerpa. lna kpyra Y, =1, ksampara - 0,785, mecre-
yroapsmrka - 0,908, paBHOCTOpPOEHEro TpeyroOAbHEKA - 0,604,
3LJIAOCA ~ B 34BHCUMOCTH OT OTHOWEHEA mromaneﬁ

0,815 (£ -0,5); 0,711 ¢ £ =0,4);0,566 ( £-0,8);
0,398 (£720,2). Yacro moxpayorcs BexmuRHOM }" vy,

A oneAXH GOpMH OeYEHHA SepHA C [OMONBD BONWUMHH Y
wir ‘f, H"OGXOLEMO NOJYYHTH YBeANGGHHOE B3OODEXEREe C pas-
MepaMi NODANKa HeCKOJBKHX CAHTHMETDOB IBYCTyNeHYaTum GoTo-
rpadpEpoBaHAeM EJE 3apHCOBKOM, & 38TeM HCHOAB30BAThH [UIAHH-
MeTD B KypBEMeTp. DoJlee NmpoCcTOE NpEeM 38KJIDYAETCA B HATOXEe-
HEM CEeTK¥ NPAMHX C maroM A =I-3 MM Ha zccnenyemoa R300pa-
XeHEe, W3MeDeHHE CYMMApHOM IIMHH cekymEx 2 (. =L, , YIOXEB~
OEXCA B OpeneJaX KOHTYpa H30CDaxeHHs H oHeHKe 9YHCJa CeKymHX
B konrype / 88 /. Torma:

y) \__ '/,.?J L
! Vi

43V
\fg_ - n

S
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BO3MOXHO COCTaBJEHKE BCIOOMOTATENbHHX TAGNML C XapaKTepHk-
Mn popmamB 3eper ( ¥ NOp) X 3HAYEHEAME Y, LIS NOXYKGHU-
9eCcTBEHHOA ONEHKHM POPMH HMCCHeOyeMHX YACTRI CONOCTABNEHHEM.
ViamepuB NOCTATOYHO OpeNCTABETENBHOE UHCAO 3EDEH MOXHO
NOJYYEATH CDENHON OLEeHKY KOSEQMIMEHTa GOpPMH ¥ - @%YLﬁ~ ¥
IpyTHe CTATHCTHKY 3TOH BeNWYRHN. v
/i3BecTen aHATMTAYECKHA CIOCOS ONEHKY (JODMH 3eper Ha

OCHOBE ANNPOKCHUMAIMH KOHTYpa TDETCHOMETDHIECKEM DAILOM
s 111
y .

J.M3MepeHBe IIMHN CJOYYAHHOWH XOpHH 38peH

M3mepeHre xapaKTepHHX Da3MepoB OOJBWOTO YHCNE 3EPEH C
JIOMOWBI HEABTOMATY3XDOBAHHEX MEKDOCKONOB TpedSyeT 3HAYKTENb-
HHX 38TpDAT BpeMeHM. B TO Xe Bpemd,KaK NOKa3zal OLHT,MOXHO
OONYYATH NOJe3HHe pe3YJbTaTH,W3MepAd IUIMHY CJydaiHo#t XopIH
Np4 JAHEeAHOM CKSHRDOBRHEE C IOMOWEBD OKYJAAD-MUKDOMETDE ¥
HHTEr DaIMOHHOIO CTONUKE MCA . OrcyeTH JepyT ¢ TO9-
HOCTBHD IO OOJOBMHH NeJieHBs ¥ T'pPYNAMPYOT [0 HATEpBaJam B
20 mam 50 MKN B 33BHCHEMOCTH OT MAKCAMAJIBHOI'O pa3Mepa 3epHa ;
9UCJAO MHTEpPBANOB NOJXEHO JeXaTh B Nperenax 8-I12.MHHEMANbHOe
3Ha4YeHEe E3MepAeMOi BesIMumMHH cocTaBnser 10 vkM OpE yBeJapde-
HRE 64X ; OOHYHO 2TO YBeXMYEHHEe NOCTATOYHO.

Ops DpoxoXNeHUE B nOJe 3DeHMA 3epeH,yKIANHBavIHEXCA B
npefedd NEepBHX WECTE MHTEpBasNOB, WJIKJ CMelanT OapaCaHHHME
cYeTYMKaME HHTErparopa. [IpnHEHEMawT,4YTo O0apadaHy CUeTYEKOB
(cnepe-HANDEBO) COOTBETCTBYDT MHTEpBaiaM XOpn ~ nepeuit I10-
30 ; propo#t - 30-50.... mecroft - II0-I30 mxm. JieBn# kpad 3ep-
Ha COBMENADnT C HYJeBHM IeJeHEEM OKYAADHOA JHHEJKH, ¥3MEpPADT
IARAY XOpIH 3€pHA H CMeuanT WK CYeTUYMKOM, 38KDEIIeHHHM
32 TeM HHTepBaloM JIXMHH, B KOTOpHY#t monamaeT Hadionaemoe sep-
Bo. [lo coBMemeRHWE Kpad 3epHa C HYJNEBHM NeNeHMeM MpONOMEa-
DT cMemaTh MAXKD XO COBMEWEHNST HYJeBOrO NeJeHWA JHHehKEm ¢
JIeBHM KpaeM CJefybiulero 3epHa BpAllEHHEM BOIBPATHOTO BHHTA
(8TOT BEHT pacHoNOXeH B JeBOA YacTH HHTErpalMOEHOrO CTONM-
Ra).

Ecam owepemioe 3epHO EMEST IAMHY XopnH Goxbme I30 MM,
TO COBMeNeHEe WAN(pa NPOE3BOIZAT BO3BPATHHM BHHTOM.[loABIeHme
TAKOr'0 SepHa ¢UKcHpyDT TOYROE B cooTBETCTBYDmER Ir'pade npo-
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TOKOJIA M3MEpPeHEH.TOUKM CTapAT KOHBEDTEKEMA": 'S 3r0
NO3BOAAET JErKO OONCYATATh UKCAO TOYeK B NAHHOM HHTEepBase.

Upca0 3epeH B KAKIOM M3 [epBHX MeCTH MHTepBAJOB DAC-
CYRTHRADT NeNeHMeM HAROMIEHHOro OTCYeTa HA CpelNHEeHHTeDBa-
IbHYD IKHY 3epeH:

A ~ _Zd
RSP a. ... 58
rme: S o - HAROITeHHH# OTCYET
d; - cpemHemHTepBalbHAA IJNHHA 3eDHA
Popma 3anEcH OpUBezeHa B radurue 13.
flo pe3ysnpTaTaM 3aMEPOB BHYUCJIANT
I.YacTocTs
’ n.dq
- —_—
j_~ z’“d‘ ... 99

2. KyMyJATUBHYD 4YACTOCTH
K
pRra ... 60
Z fi

3.CpenneapujwmeTnyeckoe 3HaYeHHE UJMHH XOPIH 3€DHA

T _ Emd(
D= = .o 61

lo ni 4H6M TAOJNHIH CTPOAT B _padovMX KOOpAMHATAX ¢
PABHOMEDHHMA MKATAMH (Zf; ¥ d. ) KymyasTEBHY® (MHTerpa-
JbHYW) KPEBYD pacnpeleseHuA,OTKJIAIHBAA HAKOIEHHYD YacTOCTh
B KOHeyHO# Touke mHTepBana.C KDUBOX CHAMEOT SHEYEHHA KBaH-
aet 5,15,25,50,75,84 ¥ 95%. [0 KBRHTAIAM BHUMCJIADT Oapa-
MeTpH paclpeleieHMA. KDOMe TOIO BHYMCAAWT TAK Xe OTHOCHTEJ]b-
HyD oaomans,3aHUMaeMyn 38pHaMH ‘.D5> 10 mxkm B mnnde:

1”3 = z‘%\;‘—fé‘— ... B2

ree N - 9RCJIO CeKywmHX

L, - IJUHA ceKymen

Eenw opurats N =I0 n | =10% mkm, 70

5 —
n‘ls - /() ~>—.,7LdL
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Tadanoa 13,
[ipumep M3MEDEHUA LAMHH XOpOH 3€DEH OpH JHHEHHOM

CKaHUPOBAHUE
J1RHA_XODIH, MKM__ : : :
oT - IO PodoPom S"l;di : 7+ : Ej—(

10-30 20 - - -
30-50 40 s1* 1240 2,3 2,3
50~-70 60 58 3480 6,4 8,7

70-50 80 66 5280 9,7 18,4
90-110 100 34 9400 17,2 35,6
I110-130 120 70 8400 15,4 51,0
130-150 140 76 10460 12,23 70,5
150-170 160 42 6760 7.5 82,8
170-190 180 23 4140 0,4 90,3
190-210 200 I 200 4,0 90,7
210-230 220 10 2200 I,8 94,7
230-250 240 4 960 1,4 96,5
250~270 260 3 780 I,4 97,9
270-290 280 2 560 I,0 98,9
290-310 300 -2 600 I,1 100,0
CpenHeapugmeTriecKoe : 432 54600 100 -

J_ End . 3v520 .
d = S S 113 wmxm

Comepxumoe 3epeH > 10 MKM:

Jnd. _ 54600 - >
my = =7 = 100000~ 100 = 54,6%

x) TlepBue WwecTh 3HA4YeHBA /I pACCYMTAHN N0 OTCYETaMm,CHA-
THM CO CYETYMKOR WATETpANHCHHOTO CTONRKA

;A B OTCYET NU_CYETYMKY
7= P CD.UHTEDBANLHAR LJTMHK XODIH
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4.W3Mepeune IIMHE CJyd&’HOE XODIH ArperaToB
nemenra

B AexoTOpNX noponax,HaNpMMEp OOABMEKTOBHX NeCYaHEKax,
BCTpevYanTcA CONOWHHE UeMeHTHHe OOpA3OBAHEA — arperars,
uMenqde pa3sMepH,CAM3KEWe K pasMepam 3epeH. J3amepesme pas-
MEpOB &rperaroB H NONCYETOB MX YHCJIA OPOHSBONAT yXe pac-
CMOTPEHHHME Cloco0aMK.

ConepxaHEe I[eMeHTa B arperaTHOX (opMe ONEHEBADT 0O
dopuyne:

NL ... 63

rIe  dy. ~ LIEHE XOPI STPeraToR IeMenTa

§ 7. #sMepeHHe pasMepoOB OD,QNEHK8 NOPECTOCTE

HeonpemexeHHOCTE OQOHATHEA "mOpa" OPEBONAT K M3BeCTHOM
YCIOBHOCTH DacWieHeHHA [OPOBOI'O OPOCTPAHCTBA OpH MEKDOAHA-
JAR38X HA OCHOBELE 3JEMEeHTH.

B munde npowe B ymoOree BCero NOHEMATH NBON Nopok
aleMeHT OYCTOTHOI'O UPOCTPSHCTBA,OrDAHHYEEHOTO He MeHee,
9eM TpeMd 3epHaMH. BU3YaJbHO ODOPH NPEACTABASDTCA COeNRHEH-
HHMA HDYT C IPYI'OM KAHAJIAME ~ CPABHETENHHO YSKEME BHTAHY-
THMA [OYCTG™aMH,OKaiMICHHEUM 3epHAMM ; KQHANH OCHINO EMEnT
OTYEeTAHBO BEOAMHA [2pexum - HArdogce YSKYD YacTh KaHaia.
CTOXHOCTH CYPOEHHST MOPOBOI'0 OPOCTPAHCTBA 3ABECHT OT COOT-
HOWEHUWA MEXLY YACJIOM KAHAJIOB H YHCAOM NODP ¥ KOHPHI VALK
aTEx szementoB (cw.§ 9).

Mcxons ms neseHEA OOPOBOI'O OPOCTPAHCTBA HA HOPH H Ka-
Hall, cleIyeT B KauecTBE XapAKTEePESYDITEX DaBMepoB 3THEX
3JIeMEHTOP IDBRHATL IHAMETD BOKCAHROrO RpyTa - EAR nopw /88

723 / # MBEEMANbHOE DACCTOSHEE MGXNY COCENHEMH 3eDHAaME-
1g kagaxoB / 87 /. VaMepAT™s STH DeJNEYEHH MOXHO ODE IO~
OUBEKTHOM CKAHMDOBEHEE MHKDOPOTOrpa&pHE C NpEMEHEHHEeM NpO3-
pauHoro macnoHa,

Ipyro#t cnoco$ XapaKTepHCTHKH CTDOEHEA OOD OCHOBHBRET-
CA Ha HE3MEepeHER NNMHH XODHH OYCTOT (pPACCTOAHEA MEXNYy CTeH-
Kau@ nop) NpE XAwHeHHOM cRammponanme/ /0 /. B stom cayuse
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De3yAbTaTH M3MepeHEd UDPeNCTABIANT B BRNS DACNpeleNeHuf
LIWHY XOpiau. V3MepeHus OPCGUSBONAT 0O CXEME HA3MEDEHUA IJIHHK
xopak 3epex (§ 6) npu ERTepsasie B I0-20 MxM. OLHT [OKaBH-
BAeT,4YTOo UpH yBeJHdeHHR 160X MAHMMAIBLHAA ITHHA XODOH MOXET
OHTh OneHeHa B 5 Mxm. [ic pesyipTarTam m3MepeHEW CTDPOAT Ky-
MYJISTHBHYD KDUBY® P NOLCSHTHBAMT NOPUCTOCTH:
2 day

M T -*f/‘[fﬁ - ... 64
roe: cﬁ;— 8H@YeHHe CpDEOHer0 . ~TOPO BHTepRaia MIKHE,

fl, = 9RACAO 00p B  ( -TOM HRHTEpBaje

| - mIENE ceKyuel, \ - "ucno cekymmx

3HaUeHEe NOPMCTOCTH (flwa , OONYYEHHOE TAKMM OyTeMm A

[eCY9aHMKOB C XOpOLO OKATARHHMM 3EpDHAME,HE CCIepxalux ne-
MEHTa, YNOBIEeTBODATEABHO CXOLATCHS C 3KCIEDEMEHTANbHNHM
3HaYEHEEM OTKPHTOE HOPHCTOCTH — /¥ » IAA MOPOMH ¢ GONALKM
conepRaHMem IJIBHHECTCH cocrapiAmme# ¥ IEMEHTa BHYUCJIERHOE
oo gopMyle (64) 3HuYeHZe UOPECTOCTE OCHIHO 3HATUTEIBHO
MeHBWie ODOpZCTOCTH, NOJNYYEHHOR COOCOOOM HACHUeRWS.b 5TOM Cay-
yae MOXHO OISEMTL COLEpRAHHE [OD < O MKM IO PasHOCTH [T,
U My

A ﬁ(q’ =My ~ Ml

Ipyroa cnoocol OUEHKH OOPUCTOCTH OCHOBAH HA COBMEUEHHR
U300paxesEnsas C CETKOM ¥ 38Mepe YECeN Y3408 ceTkd (nepece-
yeyu#) /1, ,nonaBmEx B OopH. Torxa

i = U ... 65
fle
roe /l.—- YECHAO Y3JOB CETHH.

lns yBeNEYeHHA TOYHOCTH COBMENEHHS NOBTOPAOT HECKOJb-
X0 pas, cmewas WK B caydallHoM HOpANKE IOBOPOTOM CTONHKA
E OepeveleHUAMH NpenapaToBOIATENNA.

Ins oneHKM QODMH HOL MOXHO HCMOJNB3OBETH BEAHUERY Y
RaK ® BAA OUeHKE fopmu seped (§ 6).
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§ 8. UaMepeHWMe KOODAMASUMOHKHX UHC2T

byneM HB3NPAaTh KOODIMHAUMOHHHMM THCAA
~ 3epeH, o0pa3’yonax Nopy - /1 3z
- 3epeH B eNMHUIS NJOWANE - )3
- [OD B el{HMIOE MIOWALM - p
- cyxsHm# (K8HATOB) B eNMHUIS IVICWALA — s
- KaHalop Ha& OIHY IOpY - /1,,

nnn = :))'m“ - s
n
- Y¥CJO KOHTAKTOB 3€DEH — OTHOCHTEJNBHOE B IONEX OT 0OMeTo
9YHCJi8 KOHTAKTOB ( Nk ) R yleJbROe-HA eNRHRILY Lo I&ny
( i)x ):
VexX3ePHOBHX
TAHPEHUMENBHEX ~ My, Vi
KOHQGOMHEX = [l xx, Vxg
RHKODNODALMOHHO~-MEKDOCTWINONATOBHEX - qun,J1y,
¢ HOPOH - 11 «a, Dxn‘
C LOeMEHTOM = [ixy, vk
C percHepalUMOHHOE Halmo# —il«p, Jep

KOOpPHUBALKOHHHE YHCJIL XapaXTepH3yXT CTDOAHRE .TBeDIOP
@&BH KOJ.PRTODOB B €€ RJIKNAHHEe HA CTPOEHHE ¥ DAZRETRIEH-
HOCTEL M0, 'BOT'O DPOCTPAHCTBA, OCOOEHHOCTE KOHTAKTOFR MEXIV
3e8pDHAMHA, COOTHOMWRHNA MexIy 3epHAMA ¥ NOopaMu. B DANE cayda-
€B C OOMOMBY KOODAMHAUMOHHWX YUCEN MOXHO GOBACHHTH OPEYE-
HH R3MEeHeHHA IJOPHCTOCTHE ¥ MPOHMIAEMOCTH.Tak ¢ DOCTOM HUrc-
Jna Nnop,coeAMHENHuX C OyHOR HOpOoM,O00HYHO HAOIDAEETCA YBea:-
YEeHHEe [POHNIABMOCTH.

KOOpNKHAUMOHHWE YACJE ONpPemesAnT CHeTOM BAOAL JMAHK
CKAHEDOBAHHKA WIX [pY NOOCHEKTHOM CKAHUDOBAKHE -~ Ha eIRHRA-
oe wromann (C NOMOUbD KBANDATHO-CETOYHOTO OKyafpa). Ipm
CYeTe YYUTHBANT KOHTARTH C ONHOM CTOPOHH 3epHa, HANpPEMED,
¢ npasok.

pz cH¥eTe WECEA KOMTAXTOB NOJE3HO oJpamaTh BHEMEHEE
Ha NPOTAREHHOCTH KOHTAKTOB, K&K Mepy YIJIOTHEHROCTE OOPOIH
Gof AeRCTSAGM [ODHOTO XABJEHMA X HAYWINE TDEURAH B 3IWPNAY.

i
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B npemexax m3yvaemoff MEKDOCTDPYKTYpH KOODIHHAIROHHNE
YECAQ HSMEHADTCA B TeX WIM HHHX Openexax,IO9TOMy EX CAe-
IyeT XapaKTepH30BaTh CDEZHEM H CPeNHEeKBAIDATHYHHM OTHRJIO-
HEHHEeM BJE CTDOHTh DHCTOrDAMMY,

PesyabraTH OOmCYera KOODENHAUNOHHHX YHCEJ ODEBONAT B
TEGARYHOR ¢opme.B KagecTRe npEMepa NpEBeIeRH TACNEUA I4
Doxcdera YNCeA IOp, KanaroB SepeH Ha I nopy R TabXEOa I§
noxcyera YHCAZ KOHATEKTOB.

§ 9. Ouenxa yrembHOH OOBEPXHOCTH

BuOOXHAA CKAaHUPOBAHEE,MORKHO UOONYYHTH OHEHKY BeANTEHH
yReXbEO# DOBepXHOCTHE NOpONH, UOLCYHTAB YHCXO Odepecevenmi
KOHTYDOB HOpD E K8H&JIOB C CexKymeH.

Pacqerras fopmysa BecbMa Opocra:

Q= 26m | monepxwocts mop, o’ e
L BREWHHE OOBeM cn®
rre: C - 4ucuo nepeceveHm#t,

L - nmuHa cexymeft,
/M- XpaTHOCTL YBEJEYEHEA
dopsyze raer onedky yIEAbHOR NOBepXHOCTH KpynHNX DOD,
pasmepaME CoXble HECKONBKEX MMKDOH, PacEupeHme odnacTtm
E3MEDEHER BO3MOXEO TOABKO OPE OOBHENEHHR CTENeHE yBeIRYs-
HEA MEXpOCKOOA.

§ I0. QueExa DpOHEUAEMOCTN TDAHYNADHOR HODOLN
IiA EHYECJIeHEA OPOBRLAENOCTH IO pe3yNbTATAM X3Meps-
HEfi B IUINQAX MOKEO ACHOXHSOBATH DI NPEEMOB,B TOM IMCAe
dopuyny Mapmanna / /27 / » ypapHexme Kosemr-Kapmana //03/.
dopuyna apmarna:

K= miE @i gy . 67
dn?
TEe: /M - CPeNHEEHTeDBaXbHYE DANEYC UOD B MKM OpM Xexe-
HEE OOPOBOro npocrp&HcrBa Re I0 paBREX no odne-
My EHTEDBAXOB ;
Mo - OOPECTOCTD B NOAAX EGNRHEUK

( - DOPANKOBHE HOMED RATEpB&Aa OT HEpBOr'O,COoNep-
xanero nopy EamGoXBHEro pammyca.
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Tacaxna 14,

Yacxo K&HAXOB E OOp C pachpencAeEHeM IO JYUCHY
3eper 00pasyoIEX DOpYy

Yucxo seped :9ucao moycror :0THOCHETeAbEOE:CyMMapHOe WECAO
o6pasyounx :1Iia omamm  :YHCJO 7{'rzyc'l'o'r.::~)epen.c:»('spasy»-

oyerory -{ cMe . ‘EEX OyCTOTy L/
Kanax 2 h, =850 39,1 1660
3 hy =770 36,3 2310
4 n, =4I0 19,4 1640
lopu 5 ng= 40 1,9 200
6 Ng= 40 1,9 240
7 Ny = 20 0,9 140
8 n, > 10 0,5 80
L= -
Bcero mop ne =I290 100,0 4610
i3
i=f
Cpexmee 4YHCHAO 3epeH, Han = g i @/o:“_
06DasyDHEX OXEY mopy " izi; - 1290
=3
UECHO KAHRAOB H& ns, 830
oXEY nopy Nan = T3 % g =06y
i3

[pEMevyaHue: CYMMapHOE WHCAO SepeH Zini He arnfevcs
OolNeHKOf aCCOMDTHOrO YECXA 3€DeH,Tax xak OIRN
34 Te Xe 3€pHA YYAcTBYDT B 00PaSOBARNN HeCKONb-
KEX COCENHEX.
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TaGapua 15.
YrexrHoe 49HECAO B pacnpeneJeHHe KOHTAKTOB 3epeH

oo THIaM

THO KOHTaKTOB : QMcnaiiouTax;aﬁg_: - -

: Ha nJomank I oM ('l}‘:n) 100%

TarresmmantHul 36 L5
Kordopmuuit 2208 91,1
MHKODPNOPAIIMOHHO-
CTEAAONNTOBHH 25 1,0
3epro-nOpa 81 3,
3epHO-IeMenT 64 2,3
3epHO-pereHepalmos-
Haa Kalma 9 0,8

s 2424 100%
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JDopMyna sTra OHIa OpeNJNOXeHA IAA T&K HAIHEAEMOR
"CEeKUMOHHO%" MOIeJ® IOpOBO# CpenH,TO~eCTh MOIENH, B KOTO-
poii Jwdoe CeYeHHe HMEeT ONMHAKOBOE pAaclpelesieHHe IOD,pac-
npenefiedne NOP 0O CEYEHHD CAYJa#HO, CeyeHEA Tak Xe CAy-
99%HO NOBEDHYTH OTHOCUTEJIBHOI'O JWOOI0 LPYIroro, BCJAeICTBME
Jero CMeXHHE NOpH COBMEMAaTCA B CJAYYARHOM NODAIKE.

[lpn MCHONB3OBAHHM DE3yJBTATOB 38MEpOB B MAR(AX 3a Be-
JABYRHY 1Y, NPEHMMANT [OJOBHHY NAHHN CJIY4Ya#HOR XOpIOH -
PACcCTOAHNA MEXNy cTeHxamE nop ( di ) mo KyMyRATRBROK KDE-
BoM, NIDH paslclieAME ee Ha paBHHe YY9ACTKM NOPAMHME, I8pai-
AenbHEMH OCE 1* U OpoBeleHHuME yepes 10% MHTepBa’AH vac-
TOTH.TQUKHA NepecedyeHMA 3ITHUX OPAMHX C KPEBOR onperensaoT
HayaJbFOe ¥ KCHeYHOe 3Ha4YeHHe (f; A KAKNOl'o HHTepBal&.
[oaxycymmy 3TEX 3HaYeHH# X IPHHEMAOT 38 SHAYEHEE ), [pH
pacyere OPOHMHIAEeMOCTH. Bendumna ( pasHa I0. 3a BeamdYm-
BY (1, [NpPHEMADT 3IHaUYeHHe NOPHCTOCTE 10 maudy.

¢opmyna JaeT CPaBHUTENbHO YHOBIETBODHTENbHHE DesyiIbTa-
TH IJA XOPOmO OTCODPTHPOBEHHHX NECYAHEKOB C OTHOCHTEABHO
H3OMETDHYHUMHA (10pAMHE. YAYYUATH CXOXHMOCTH De3yJIbTATOB D&C-
4YeTOB C 3KCOEPEMEHTANLHHMH IOHHHME MOXHO BBENEHEEM XONOA-
HATENHHOrO MHOXETEJ S, KMEDMEro CMHCJ JHTOXOTHYECKOrO KOS-
druneHTAa.

Ypasuenre KozeHr-Kapmana
K= g lrm
rie: M ~ DOPHKCTOCTH
So - YIelhHas NOBEPXHOCTh HA eNMHALY odnema odpasna,
C - xo®dpdMUMERT, 3aBACAUEE OT QOPMH H H3IBAIHCTOCTH
KaHaloB.
Suagerns /M ® S, ompenenenn (§§ 7 ¥ 9). Benmumuy C
CHeNYET ODONOODaTH,HCXONA H3 3KCIOepHMeHTAIbHHX 3RaYeHME Npo-~
HUTI@EMOCTH .

... 68

§ II.llepecueT pe3yAbTATOB E3MEDAHER B IIFQE HA
MIPOCTPAHCTBO

danava OlUeHKH DA3MEDOB M UYKCeJ MHKPOOOLEKTOR B eNMHE~
ne odrema NO pesyJbTaram N3MepeHME DasmepoB ceyeHmH # HX
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9ECHA B CAYYARHOM CeYeHEH HOPOAN - [LIOCKOCTH mMAR(A pema-
eTCs TOYHO XEWb B CEyYa4e WApOB EXE SJUTROCCREOB.Bo Bcex
OCTAXbHHX CAY9YaAX MOXHO NOXYYHTh AHEmDb OLOGHKH - TeM Jojee
rpyoue, TeM caoxHee (opsH 3acTRN. CCHOBHHE CBENEHHA IO Me-
ToNMEe nepecyera OpEBeXeEW B pacdorax / 88, 723,227 /.
B.H.liBanos / /02 / paccuarpuBaer cIocOS IepecyeTa BHIEMO-
ro" rpaHyAOMEeTPHYECKOrO COCTABA HA MCTHHHNR, NONB3YACH Me-
roxExo#t I'pxamena / 774 /. Mu orpaEEvEMCA ODEBENEHEEM He-
KOTODHX HpOcTeRmHX gopayx.

1.Pacuer 4ncaa MERDOOOBEKTOB B eNHHHIE O0beMa MpOC—
tparcrea (mo Carruxosy-Xmnmmapny / 88; /23 /):

Q.

_ M
M= 7 .65

rae: Nv - umcxo oosexros (3eper, mop) B I cM® mopoms,
Mo - uBcxo ceuenm#t (sepen, nop) B I cM® mimda
D - cpenBeBsBemeHHH} IuameTp 4aCTHIl, CM.
Znili
D= S5

=ni

2.0meHxa CpeXHEB3BENEHHOr'0 NUAMETpa MEKPOOOsexTa (no

KpauGetry / /20 / ):
D= 4D, .70

roe: Da - cpenmeapmfmerEueckoe 3HadeHAe IUaMeTpa cede-
HE#lt 3epeH 0Op B WIOCKOCTH MrEda, HakieHHOro B
pe3yAbTaTe 006pACOTKM 3aMepOB BeJIRYMHH JEaMeT-
pPa BOMCAHHOrO KPYTa RIH MaKCHMAIbHOI'O NPOXOL-
HOro Amamerpa (RO He IMMHH CIyYaftHHX xopx).
3.0epecueTr pacopeXeneHNR IIEHH cAydairo#t xopmu (mo
Cnexropy / 92 /) : .

L4 qnig onl T
ANLA_')TA‘(&'-/ 2£1)

rre: AMa - wmexo 9aCTHI, AHAMETD KOTODHX JXeKHT B HHTEpBa-
xe or LA-F HO £A4§- (cpenneit nmamerp
8THX YACTEN (A )- Ha I uM®;
A - EHTepBAX DA3CHEHNA IAMHH XODK, MKM ;
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N - umcno xopn B mHTepsame ((+1)-t v -(1=1), Y

CymmMEDYys 4 Ni ., maxomar KyMYJATHBHOE 9YHCAO 3epeH
M. B 3aBECEMOCTA OT IMaMerpa JacTEX (A ® odmee WEC-
JIO 3epeH B eIMHENE Oo0bema.

{loxyusB KYMYZATHBRYD KDEBYD DaCOpeNeNeHEA IREMeTpa
3epeH, 0O 9YUCJAY 3€peH HEeTPYHHO NepecHYmTaTh ee Ha BECOBYD,
TO eCTh NOAYYETh OOHYHYD I'DAHYAOMETDHYECKYN KRDHByD (OpXE
3TOM OpefnoJaraoT,YTO MHHepaJOrHYecKas ILIOTHOCTh 3epeH A’
onrAaxkopa). llepecieT BHOOJNHADT CAEKYDMEM IyTeM:

I.llo YECIy 3epeH B KaxIOM BHTepBaie .unaue-rpa 3eper
(ln=d. ) HaxomAT odveM 3epeH: AV, = Z AMH

2.Haxomar pec [ -tolt fpakmem A G, *° 6 ANd ¥

G(:%K—AGM ge- %10 %

Sabi
o1
3. Cympym Bec Qpaknuf W CTPOAT I pPAHYAOMETPEYECKYD
Kpunyn f(d‘/ .Cymma > 7Y/ (oosem Bec 3epeH B
I es®) oqenuno QOVXHE OHTH GUK3KA K BeJaHYHHE I-/1,-/My
TIe My~ COLEpXaHRe LEMeHTa,

[IpE 3HAYMTENHHHX DACXOXNEHHEAX MOXHO NONHTATHCA NONOE-
paTH NOOPABOYHHE KOIPPUIUEHTH K BesBWEHaM v .Ciaenyer oxu-
I8TH,4TO 9TH KOIGPHUMEHTH CYLYT CBASAHE C KOBGLDALUKEHTOM
gopm gactem (Y ).

PeKOMEHIyeTCH HPOBECTH COOOCTABAEHME PACHETHHX Ipamy-
JIOMETPRYECKEX KDHBHEX C 3KCOEDAMEHTANEHHMM , GONYHEHHNMY [IpH
TPaHYJIOMETDRUECKOM QHANA3e OTMYYMBAHHEM B PACCEHRAHHEM.

§ I2. OcoOHe caydaM HccaeNOBaREA HUIR(a

1.¥379eEre MHKDOHEOTHOPONHOCTE

PesyapTaTh nogcuera 0O GONBIOMY GACAY OGBHEKTOR IAOT
HCKOMBE Be.vmznu KaK ycpelHeHHWe OO ILIOMANR NDERATHX pa3-
vepos (I cM 2. llpexcrapnder EHTEpPeC ¥ OLEHKA MMKDOHEONHO-
PORHOCTH CTPOEHMA MOPONH 0O TeM RAX WHHM BeJRUBHAM. Xapax-
TEPHCTHKOY HEORHOPOLHOCTE ARIAETCH CPSAHEKBANDATRYHOE OTK-
ZIoKeHde, JUIA OLeHKH HEOTHODORHOCTE ZOCTATOYHO DA3CKTH O0X-
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c9eT HA HECKOJBKO E3MeDEHHA- BHOODOK H OPOM3BECTH OLEHKY
cpbnHeapRpPMeTRIECKOr0 B Opemesax Kaminof BHOODKMW,a 3arTem,
OONCYKMTAB CDemHee IS BCeX BHOOPOK, MONCYHTATE OTKIOHEHRA
B BHYECJAHETH CpelHeKBaizpaTnyHoe.llpome BCero mpoBeCTH TaKoe
HCCJIeIOBARME NDHE JEHEAHOM CKAHMDOBA&HRH,IDUHEAB 38 COKpAUSH-
HYyD BHOOPKY OOXNCYeTH NpH CmemeHil mixda Ha I cm - Bcero
oymer ooaydeso 10 Budopox (mpw 10 cekywux Ha I oM?).

lpr nomcyere 0o MEKpofororpafur NeeCOOCPA3HO BuIe-
JETh YYOCTKE,XapaKTepHHe NpOABNEHHMEM TeX HIE WMHHX IeHeTH-
9eCKEX OCOOeHHOCTeR,0YEeDTHTH 3TH YYaCTKW KOHTYDOM M NIpO-
BECTH DOOOBEKTHOE CKAHMpPOBAHEE B Npelesiax KakIoro y4acTka
B 38TEM CONOCTABUTH HOJYYEHHHE BHOODKH.

[lo Heckonpk®EM Hambosee THNOMYAHM OoOpa3mam Mccienyemoi
KOJUIEKIME cJelyeT NpHTOTOBUTH 5~6 MIKPOB ®3 MJIACTHH, HOJIY-
9YeHHHX paspe3andeM o6pasua ; XOopomo OpoHMuaeMs#l odpaszen
NPONATHBADT CMOJO¥ IO paspesaHEsa. AccienoBaHWe HECKONBKHX
DNEPOB NO3IBOJNET OLEHHTE MHKDOHEONHOPONHOCTDL B IlipedeJsiax
odrema oGpaslad.

2. HcenemoBauue DEKOHCTDYKDOBAHHHX CTDYKTYD

PexoHCTpYHpPOBAaHEE COBPEMEHHHX CTPYKTYD NODOIN-KOJIEK-
TOpa MOXHO OPOBONMETE C ULeJbD:

a) aHaIR3a 0ane0-CBOUCTB KOJJIEKTODA B gpelnmecTByOUMe
TeQJIOrRYCCKHe 300XNE, HAINpHAMeD, BeJUYHHN , I&Te00OPHCTOCTA X
DaneONPOHENAEMOCTE KOMIEKTODA A 3Tana HOpMHPOBAHMA 3aie-
xel.

6) onpelejeHEA BO3MOXHHX U3MEHEHMl CBOMCTB KOJJEKTOpAa
B lpenexax OpA3aCofHOR 30HN ODE BO3XERCTBEM Ha Hero GYpPO-
BOT'O PacTBOpA&,KKCJHOTH H T.I.

PexoHcTpyRpOBaHKE CTDYKTYPH 0OpH SH&AM3e NANeOoCBORCTB
COCTOHT B:

1) OnpenesNeHy¥ MREHEDaNOB MAH OTIHEJNbLHHX QOpM KX BHIe-
JIeHRBA, KOTOpHE HEe BXOIAT B COCTAB OCHOBHOTO CKeldera (Kapka-
ca) OopomH B QODMEPOBANMCE, BHOONHAR HAYANbHOE goposoe
NpOCTPAHCTBO, JHGO HECOOTBETCTBEA I'DAHAINl NODP M €CTeCTBeH-
HHX OYepTaHK# dacTHl TBepuo# §asw kownexropa. [prmepame Mo-
TYT ABJIATHCA NODH BHMEJAYABAHKMA B OOJHTOBOM H3BECTHAKE,
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TPaHENE KOTOPHX OepeceRapT KOHNeHTPH OONHTOB, WIM DOPH B
KBaplIeBOM NecuaHuke,Or pAHRYGHHHE DEBrEHEepANHOHHHM KBapliem
¥ BHIEJeHAAMH KANbOHMTA,JACTHYHO KOPPOXEPYDIHME DereHepa-
UBOHHHE K8eMKH KB&pLA ;

2) 3apECOBKe I'DAHMN SOH OTJOXEHES BTODUYHHI MHHEDE-
JOB,YTO OOSBOASET BOCCTAHOBHTH [EDPBRYHHE HEeH3MEHeHHHE
$opMH 3epeH ;

3) noZcYere BEJHUHH,XADAKTEPUIYOUMX CTPOEHHE HepBHY-
Hoit TBepao# PasH, HaYaIpbHOR OODHCTOCTH R ODOHHLEENOCTH.

[locTpoeHEe HOBHX I'paHEl ¥ HONCYETH MOXHO OOONTATBHCH
BHOOJHATH HA pA3JHYHHX CTaluAX 3UHTeHesa,

TlonoGEEM Xe 06pa3sOM MORHO BHACHHTH,K8K HB3IMEHFDTCA
CBOUCTBE KOJUIEKTOpA IIpH CONAHO-KRCAOTHOX odpadoTke - 1ad
8TOr0 HOCTATOYHO OYEPTETH 30HH OTJOXEHAA KapJOHATHOTO Ue-
MEHTa B [peXnoiaraeMie yd4acTKE DAacTBODEHEA er'o KHCJOTOH.

OnEcaHHHE OOCTPOEHHA OpONe BCEI'O BHIIONHHTH HA MERPO-
fororpagmax.

Kpyr momoCHuHX 3amad MoXeT OHTH BechMa pasHoolpasef,
coocod Xe PEWeHHA N0 CYMEeCTBY BCerla ONMHAKOB.
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Tnesa XI. HOMEPEHME YIEIBHOI'O JAEKTPHIECKOIO
CONPOTUBIEHRAA

§ I. OcHoBHHE cBeneHmA. lLleNR usmepeHns.

JnexpHOE JJEKTPAYECEOE COHpOTHBIeHBeX) fPn Hopony xa-
pakTepusyeT OPOTHBOLERCTDHE eLMHHIM O0beMa OOpOLH HPOXORIE~
AED 3AeKTDEYECKOTO TOKa.B ONPOMHCJIOBOR I'eodus3dke ¥ geTpopm-
3HKe B KadeCTBe H3MEDEeHEA ©n DOpUHAT OMMETD /OMM/ ~ COMO-
POTEBAGHEE ONHOro KYOMUECKOIO MeTpa MNOPONH, 3epHa MRHEepalb-
HOrO CKeJleTa UOopOA~ROAIEKTODOB ABIALTCA UDAKTHYECKHE HEIpo-
BOLAWEME ~ HX yIeJbHoe COOPOTHBACHHE NpeBHMAaeT 108 - 10
OMM - DO3TOMy BEJHYERA (On NOPORH 34BUCAT, B OCHOBHOM, OT
KOBQ¥IIMeHTa NOPDHCTOCTH NODOAH, CTENEHM HACHUEHHA olbema
UOop BONOR # MEHEpDalB3aUHE BOAH. YLEJNbHOE CONDOTHBIAEHEE P4n
OONHOCTHD HACHWEeHHOR BOLO# DOPONH OOpPENeJAeTCH BHDAEEHBEM:

... 67
LPBO = pnP‘ °
rae P, - oapawerp DOPRECTOCTE (OTHOCHTENbHOE COLPOTABASHKE)
NOpoIH ;

$ - ymeabHoe COOpOTHBIEHHE BOLH.

LA HETJIHHECTHX, YHCTHX KOMJGKTODOB D&paMeTp  n 3&BE-
CET TOABKO OT BeNRYEHH KOI(QUIMEHTA OTKPHTOH OODECTOCTH ML
P TeOMeTpEE OOpOBOI'C mpocrpaHcrsa / 47 /. CBASh NapameTpom
Prn B m oOnECHBEETCA PMIEDEYCCKEME ypaBHERUAMH:

o -
n- mn ... 68
|
~ _ 4
Fr -~ mn ... 69
rie A B N7 -~ TCCTOAHRHE IJIA JAHHOI'O KJacca KOJIERTOPOB

BEeJRYHEHH, BO3pACTaAlmMBEEe C YCJIOXHEHHEM CTDPYKTYDPH JCpDOBOr'O

Xx) B nesbHepmem INA KPATKOCTH H3JOKEHHA CJOBO "3JSKTPHYAC-
Koe" ofyckaes.
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IpOCTPAHCTBa., OKCOEPHMEHTAJIBHYD CBA3h MEXLY OapaMeTpaMs

F% ¥ /M 138 OoJbmed JaCTE KOMIEKTODOB MEX3epBOBOI'C TRIA,
TeppPEIeHHNX B KapOOHATHHX, MOXKHO BHDA3ETH ypasHeHmeM (69).
C pocTOM CTeNeHE UeMEeHTAO¥E NOPORH ¥ RHTEECHEBHOCTHE Opomec-—
COB Ipeo0pasOBaHEA pacTeT 3HAYeHHe /UL , H3MeHAACH OT Be-
auqes 1,2 - I,3 qna neckoB 10 1,8-2,0 1ad Xopomo CHEMEHTH-
POBAHHHX IEeCYaHMKOB ¥ &JeBPOJHTOB E COJLHHHCTBA MEE3epHO-
BHX RapGOHATHHX NOPOX.

B KapepHOBHHX E3BECTHAKAX ¥ ILOJOMHTaX BEJEURHA . Cy-
eCTBeHRO IpeBHllaeT 2 ; B TPEMAHOBATHX LOPONAX 3HA4eHue A
CYmeCTBEHHO HEXe 3HA4YeHEH M. , TRUEYHEX IJIA MEXSEpHOBON
MATDHON NAHHOM OOPOIH ; B TPEMHHHO-KQBEpHO3IHHX KapGOHATHNX
goponax BedmuMHa fl  OOHWYEO SaxinyeHa B mpenexax I,8-2,2.

CBA3h Mexny napametpams Pn ¥ /17 rpaduveckE #3oGpa-
XanT OOHYHO B HBOMHOM JorapaiMmyeckoM macmrade ; rpadaxd

Py = f (m) paccumranmye no fopmyre (69), oopasyor cemeg-
CTBO IpAMHX, NPOXONANEX Yepes TOWKY C KOOpHEHATEME 1:fm:{;
HBKJOH KOTOpHX pacTteTr ¢ pocrom " ML ",

Ecam zcciellyemad COBOKYOHOCTH OOpA&3HOB NpeIXCTAaBIAET
BCE BRUH KOJJIEKTOpPOB INAHHOI'O I'eONOI'HYECKOro 00beRTa, # 3TH
BEOH CYmMECTBEHHO OTAHMYADTCA IO CTPYKTYpe HOPOBOT'O OPOCTpaH-
cTBa, 0GOOWMERHAR 3ABHCUMOCTH Pp - f(m) IAA 9TOE COBOKYyO-
HOCTE COCTOMT M3 OTHENbHHX YQCTHHX 3aBECHMocTeld TEOoa (68)
# (69), .puyeM Kazlad ¥3 HEX CHPABEIIEBA TOJIBKO B ONpENeseE-
HOM IHManaaowe mopuctocta / Y7 /.

LA TAMHECTHX KOJIEKTODOB BEAMYMHa [, 32BHCHT Takxe
QT DJAEHACTOCTA KOJJIEKTOpPa W YAEABHOrO CONDOTHBIGHEA (g BO-
AH, Hacumapued (OpoRy. BAMAHHE yHEeNBHOro COODPOTHBISHHA BOIH
Ha napaMeTp F, TIJIEHACTOrO KONIEKTODA MOXHO YYECTh,COCTAB-
A BKCLEDHMEHTEJbENE 38BACEMOCTE Pp = f (m) s maysae-
MOR COBOKYOHOCTH 0C0pasuOB Op¥ HACHEHER oOpa3noB BoXo# pas-
ABIHOM MuHepanw3alME Cp B YAEABHOrO CONDOTHBAGHEA g .
OGHYHO IJA TMIEHUCTHX OCPA3NOB BeXHYMHA Fn  yMeHslideTcd ¢
POCTOM YleJbHOrO CONDOTHBICHEA ¢ BomH, Hacwmaome# oopa-
3el.

Jnenrsroe CONPOTEBIEHEE ¢ BOLH SABACHT OT RKOHIEHTpPa-
i1t CB CoIel B pacTBOpe, EX XMMHIECKOro COCTABA B TeMnepa-
type  t pactBopa:



268 -

i0 R
BN

iJL;Li
i

roe: ;. u (i - dKkBuBaNeTHHe 3JEKTPONDOBOLHOCTh # KOHiEH-
TpalEf B PACTBOpE ( - TO# COJB ;
P. - remmeparypHu#t Ko3(pHIMERT (BJIEKTPONPOBOI-
HOETH pacTBOPOB, BHpaxaemo#t (opmysnof:

. S
Pf_ 4*d§(t’{80) oo 71

rhe: of, - BelHYEHE, X8paKTepHas LMA SAHHOTO SJIeRTDOJIATA
ASMERADWAACA I8 GONBLAHCTBA cOJefi MIACTOBHX BOJ
B npenenax 0,02I-0,022. Mapametp Fe cayxmr
1A OpABeNeHRA BeNHY#HH g K CTaNIAPTHOA Temie-
parype ¢ =18°C, OpREATOR B OpaKTHKe Ja00paTop-
HHX McchAemoBaumit. Npm + =18°C Ff: =1 11 Beanumua

1 ol .
ﬂl CL

trt

dopmyay (72) MOKHO HCHOAB3OBATH LAS pacyeTa 3HAYEHUA
Pe npr t =I8°C pacTBOpa CO CIOEHHM COCTABOM SJIEKTDOJUTOB
€CXH H3BECTHO COIEpXalHe B pPacTBOPE OTHEJBHHX KOMIOHEHTOB
C; . SHavenma { IuA Kaxgof KOMIOHEHTH oOpele’ApT [0
xpuot A - f (Ca) nna nemmoro axexrpormra /puc. £4 / co-
OTBETCTREHHO cymMapHO# koHmeHTpammm Cj * ;_',Cz pactsopa.Ta-
KO#f cHOCOG pacueTa g CIOKAHX DACTBOPOB naeT Golee TOUHHE
3HaYeHUA, YeM HCHOJAB30BaHHe KOoa@PHUMeHTOB MaprTesa m TM~wioua
pexoMeHIyeMux B padore / &! / mas pemenua To#t xe 3amaqM
/ € /. Lna pacTBopa omHoro amexTpoumta npr + =I8°C sesm-
umHa g ompenmenseTcA BHpaxeHmeM:

. fo, 19 7
$s = ACs = (urV)Cs
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rre; U ¥ V' - 0OXBEXHOCTE KaTiOEQ B AHEQH& AAHHOI'O
3NEeKTPOJNHTA, COOTBETCTRYDUNe BaKaHHOR
KOHIeHT DAIHM.

Kak OvYeBENRO M3 HpeNHNYMero, BeAwdmns % , U &K
A=+ YV ABAADTCA (YHKIEAME CYMMADHOM MEHEpDATA3alny Cy
pacTBOpa H 34BHCAT OT XEMHYECKOr'O COCTaBA JJEKTPOJBTA.3HA-
vened U , ¥, A mam omHoro smexTpoxETa SepyT mO TaiE-
OeMm, OOMCMEeHHHM B COOTBeTCTBYDTMX cOpaBouHEkax / I3 /.

HamGonee pacmpoCTpaHeHHHM 3JEKTDOIATOM ILIACTOBHX BOX
He(TAHHX B TA30BHX MeCcTOpoXIeHm# spiasercas AaCf . 3ammcE-
uocTE Py = f (Cs) manm pasnmudux t=const pacrBopos AaCl
opeBeneHy Ha puc. 55 .Ecam NMaCf cocramnger Goxee 90% co-
Je# B pacTBOpe, DpH pacyeTe Pg DO 3aNAHHOMY XEMEYECKOMY
COCTaBy pacTBODA OPUREMADT BeanumHy O¢ papHOk yIeasHOMY
conpornpnesun pacrBopa /YaCf ¢ kxomnentrpaume# Cs; B IKBH-
sasentrom Bupaxesrr (T3252), panuo#t sxeuBanenTHOR cymMap-
HOR RoHOeHTpam®E Cy pacTBOPa CO CJAOXHHM COCT&BOM.

Popuyla (67) ¥ HaiuuEe KOPPeAAUMOHHOH CBA3E Mexny na-
paMeTpamu Pn E M ABNADTCH (QEIUYECKOH DPENOOCHJIKOd nid
onpenejendfA Kod{pRAIEEHTA OTKDPHTOM HOPACTOCTE /77 0O ymems-
HOMY COUDOTHRJIEHED NPOMHTOR 30HH Pnon IIK 30HH OPOHKKROBE-
HEA  Psn ODPOLYKTHBHOT'O KOJLIEKTOpA, O yHENbHOMY CONpPOTHB-
JIERED QPgp KOJIEKTOpPA B 34KOHTYDHOM 4YacT¥ 3aMeXH., OTH MeTO-
IEKR pacCMaTpEBADTCA B ClHeNBANbHHX pPyKoBorcTsax /72 ;34 /.
Ina peanm3amBE KaxioR B3 3THX METORRK HEOOXOLHMO pacrona-
rath KOPPeNAUROHHOM 3aBECEMOCTED Pn =f (M) 1A roxmex-
TODOB B3YYaeMOT'0 IreONOTEYEeCKOr0 OUbeKTa. MAf nOoNydYeHEA Ta-
KOl 32BUCEMOCTH BHIOJHANT CJIEAyOUEEe ONepAlKE.

I.40opMEDYOT KOJLNEKIEO OJpasmnoB,Ha ROTOPO# OyAeT OOJIyYe~
Ha 3aBHcHMOCTS Pn = f (M)  .Koaekmms nomxsa BKADYATH
HaydoJee THOEYHHe OCpA3lH H3Yy4aeMoro KOJIERTOpa,a TaKEe
BEMEMANEEX NOpON-~HEKOMAEKTODOB, OXBATHBAA BeCh NHANASOH MNO~
PHECTOCTH HCCJAENYyeMOr'o reoIOTHY8CKOI'0 o0hekTa. Ecam oonekT
HaxogBTCA B HOBOM, MAXON3YYEeHHOM paiioHe ¥ OONOCEYD 3aBRCH-
MOCTH I HerO NOAYYamT BOEPBHE, KOJAEKOUA NOJKHA COLepxaTh
He medee 50-I00 oOpasmop (4em mEpe IBANA3CH E3MeHSHEA /M ,
Tem Gosplme GepeTcs o0pasuos). Bca® oObeKT E3yueH IOCTATOTHO
XOpomo B COCeXHEX palloHaX BAM HAa COCENHEX [LIOWANAX,BRIOIRE
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mocraTouHo 20-30 oGpasuoB LIS TOrG,9ToCH OONTBEPLETH RJIK
YTOYHETH COOTBETCTBYDUYD 3aBACHMOCT: Pn = f (m) , noayues-
HyD paHee Ha COCelHel IWIOEaJE WIB B cCOoceinHeM pallone.

2.3 00pésuos, OTOODaHHHX INA MCCAelOBAHUM, BHTAYEBADT
OWIBHIPDH NPeuMymeCcTBeHRO BHOJb RANNACTOBAHUA H B OTHEJNBHHX
cJaydadx, ecNE HCCAeNyeTCA SJeKTpUYeCKasd aHW3OTPONUSA,NepueH-
IEKYAAPEO HalNacTOBaHMD, PaaMepH LBABHEPOB: IEameTp - 30 M,
nauHa 20-40 mM. Ecay aHE30TpPONMA HccienyeTcA Ha BCeX o0pas-
lax, BHTAYHBADT KYCHEEB KJZ [apanieJenunent.

OCpasoy OTMHBAWTCA OT MJACTOBHX COJiedd B yrJeBONOPOZOB
CnocodamMn, MINOXEHHHMM B riape Ul HacToOAMEro PYKOKONCTBA.

3.00pasuy HaCHRANT BOLHHM DAacTBOPOM CoXell 3agarHOR Mi-
HepaJUsSauMy K cOCTaBa. HacHmeHHe BHIOOJNHANT, HCHOJB3YA Te Xe
METONRYECKHE ODHMEMH, 9YTO ¥ UDH OHpelNeJeHEM OTKPHTOA HODHEC-
TOCTE METONOM HaCHmEeHMA OCpas3uoB BONOA. KOHTDOAb HOJHOTH
HACHUeHES BHOONHADT OYyTeM MHOI'OKDATHHX DOBTODHHX H3MepeHH}
CONDOTHBNeHES [ 00pasia, CYET&R HACHNEHHE UONHHM IpR
IOCTEREHEE NOCTOAHROI'O RUA EAHHOTO  06pasis 3HSYeHEA R .

ilpE 3350pe DACTBOPA XA BACHEEHER OSPaSLOi BC3IMOXEHH
CABLYDERE BADEEHTH.

1.Komnekrops caadoragHgcTie, OCpas3ll HACHUADT MOLENbD
INaCTOBOK BONH. OTO BOINHWJA DacCTBOP C TeM Xe XEMHMIECKHM COC-
TaBoM M olumeld MRHepalH3AUHed, 4TO M wracrTosasd Bona., LIA yi-
DPONEH®A OPONEeLYPH B KayecTBe MONeJH MISCTOBO# BOLH MCIOJIb~
ayor pactBop AaC{ ¢ Toit Xe IKBEBaIEHTHOI KOHUeHTparmes,
49TO ¥ CYMMapHasd 3KBMBAJNEHTHAA KOHIEHTpAIA IIACTOBO# BOIH
(ecnu conmepxanue NaC¢ B mwracToBoi Boe Gonee 90%) waH ¢
TeM Xe YIeJbHHM CONDPOTHBJIEHHEM,YTO M YIeJbHOE CONpOTHBJICHHE
niacToBOE BOLE, KOTOpOe PACCYHETHBANT UO gopmyne (72), ucmo-
JAb3YA HAHHHE XMMMYECKOIO aHalK3a MI&CTOBOH BOEH.

2.Hccnenyemasn KoANEKIEA COLEPXET O0p&3Ul C I'JIHHHCTOC-
THO, H3MERADUeHcH B WHPOKHAX Openenax. OOpasly OOCJAENOBATENb
HO HACHmADT IBYMA RJM TPEMA pacTBOpaMB DA3JUYHOA MHHEDATHSE
OHE, KawOHit paz ¥3Mepss HX CONPOTRBICHHE K & pacCcYHTHBaA
yOeXbHOE CONpPOTHEIEHRE P¢n .BHaYaNe BacKUaWT 00paSUH MO-
IeJbo 1AacTOBOA BOAH C YA.COOPOTHBISHMEM ¢ X nOJAyIapT CO-
OTBETCTBYyWWBE SHadeHHA Pgn .

3aTeM OTMHBanT OCpa3lH ¥ HACHMANT UX BHOBH DACTBODOM,
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ABJIADNMMUCA MOIEJbD $EABTpaTa GYPOBOI'O PACTBODA IVIA NAHHO-
ro paf#toHa ; 3TOT PACTBOD EMeeT yHeabHOe CONpoTEBIeHEe f¢ ,
pABHOE CpEeNHeMy 3HAYEHMK YI.COUPOTHBAEHEA JWILTPATA B pai-
OHe patoT. BHOBp ODpeXeAANT yIEXbHOE CONPOTHBIEHHEE BCEX 00—
pa3loB, HACHMEHHHX MOAEJNLM PEJAbTPATA. ECAR BeAMUHHA Pg W3-
MeHAGTCA B WEPOKHEX Npemenax, NOJYYanT ABe 3aBHCHMOCTH
Pp=f(m) nmA 00pasnoB, HACHUEHHHX COOTBETCTBERHO MONe-
J5D GEABTPATA C MHHUMAIBHHM B MAKCHMAIbRHM JRAYEHUAMH (g ,
BCTpEYaNEMCA B pakoHe padoT.

3aBucmMocts P, = f(m),noxy4eBHyD Npu HaCHmeHUm 0Opas-
LOB MOJeNBD IJQCTOBOR BOIH, NCHOXB3YDT NDH ONpeleseHKE na-
paverpa K, 1o Bes#iEHe $P8n KOJIEKTOpPA 33 KOHTYpOM. 3aBE-
ceMocts P, =f(m),moayvenHye ODE HACHNEHEM OOPA3UOB MO-
nexpp ¢mapTpaTd OypOBOI'O pacTeopa, HCIOIB3YDT LIS oJpenese-
HEA Ku OPOAYKTHBHEX KOZXEKTODOB [0 BEAZTEHAM Fnn B Py, .

4.0mpenessmoT Ha kaxngom odpasle BeARYEAN g, B /77 ,3&-
TeM pDACCUETHBADT BeAMYEHY [Pn 00 popmyiam

p = Su T
n Pep

Ha mpoiHom JorapudmuyeckOM OJNaHKe HAHOCAT TOUYKE C KO-
OpEMEATAME Pn M M, COOTBETCTBYDHEE HCCJIENOBAHHHM 00pas-—
IaM. YpaBHEHEE DErpecCH¥ Fh = M ¥ COOTBETCTBYDLEH eMy rpa-
fux HaxomAaT, oOpadaTHBAA H3BECTHHME CHOCOOAMM DONYYEHHHE
3KCNepHMEHTAIbHNE NAHHHe N0 MeTONY HARMEeHLIMX KBAIpAaToB ;
pacCUMTHBADT TAaKAe mucmepcue G , KOIHUAEHT KoppeNAUHEH
I BT KOpPEJAUHOHHOE OTHOWNEeHHe h [OOAYYEeHHOM CBA3H.ECHR
IapaMeTpH G , f RBIM 7 XapaKTepHSYDT CBA3b,KaK HAIEXHYD,
gepenaoT ee LAA OPAKTHYECKOro HCIOILSOBAHEA NPE ONEpaTEBHOR
XETEpOpeTalrY IeOFUSAYSCKEX MATEDEANIOB B Op¥ DOLCYEeTe 3ama-
COB B COOTBETCTBYDUIME ODIaHAMSAUME ; B ODOTRBHOM CJydae NOAY~-
96HHYD CBA3b IJIf KOAHYeCTBEHHOR reosOoragecKoit BMHTepIpeTamEE
JaHHHX HNPOMHCJOBOR reOfHSEKE He DEKOMEHIYLT.

YnenpHoe CONPOTHBIGHHE YaCTAYHO BOKOHACHWEHHOrO OOpas3-
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na Pq onpeneNAeTCA BHDAREHHEM:

j),,= R.,'P,,'P‘ :PH'PSU -

roe: P, - papameTp HacHueHEA (KO3QQEIMEHT YBEJUIEHHA COM-

POTHRIEHMSA), NOKa3HBADMHHA,BO CKOJILRO pas BO3POC-

JIO yAeNBHOE COOpOTHBNIEHAE (n odpasua,lopH Ko-

TOPOr'O YACTHYEO HACHEHERN BONOH, O CPABHEHMD C

yIeJbHHM COLPOTRBJIEHHEM (g, TOro &e odpasua

NDpH DOJHOM HaCHNEHWH ero BOIOH.

lapamerp Py 38BMCAT OT BENMYRHH KOIJXHUIEEHTE BOLO-
HaCHOEREA S'g  8T@ 3ABHCHMOCTH IJIA GOJBMLMHCTEA KOJLJIEKTOPOB
XapaKTepE3yeTCAd BHpaXeHHeM:
4

P, - i el M
coe: - auunpuqéékzﬂ nokasaTelb CTeOeHE, xapaKTepHui IJg
NARHOTO TROA KOJUIEKTOfa. BelWdMHa /L LAA TREPOPBILHEX
TEepPHTeRHNX H KADPOOHATHHX MEX3epHOBHX KOJIEKTOPOB H3MEHAeT-
cq B gpenenax 1,3 - 2,0, yMeHbLAACH C DOCTOM TJHHMCTOCTE
KQAJeKTopa. A 9HCTHX ¥ CJARCOTJABAMCTHX KOJUIEKTODPOR /1 =
1,8-2. B 44CTEYHO IHAPOPOOHHX KOJNERTOpAr /1l 3H&YHTENBHO
sume 2. Tak Xe,KaK ¥ 114 cBAsed F =f/m.) , ONACHBAEMHX
ypasHeHuem (63), cemeficTBo rpagunos Py = § [Ss) ,mna pas-

JUYBHY [ =const B NBOAHOM JOraprgMHIeckoM macmrace o0~
pasyeTr NYYOK [IpAMHX, OPOXONAMMX 4Yepe3 TOYKY ¢ KOOPINHATaME
Pi=I, S,=I.

3aprcEMocT P - §(Sg) HCHOLSYDT LIA OnpeneneHR
KOPRIMEETOB BONOHACHNEHEA o8 E HeyTera’OHACHNEeHEA
Car = 1-3Je 0o yIenbHOMY CONPOTHBIEHAD $n HeN3MEREHHOA wvac-
TE KOJLIERTOPA, YCTEHABNMBAEMOMY N0 NEAT'DAMMAM METOLE CODpO-
THBACHEH B CKkpakEHe, PasiuyanT 2 posa sasacumocrted Pi:f(Ss)

2SZB2ZCHMOQO2TE O€EPBOrO DpODISA [OAY-
2anT CAENyDUMM OOpAZON .

1.lonoApanT KoMMeKnMmO OOPASHOB KOIEKTODA,yIOBI€TBOPAD-
ZYD TeM Ze "NeCOBHKEAN. 4TO W KOLNEKIMA IAA OONYYeHRA CBASE
2, = §(m. ‘omrorasrmsanT BCE OOPASHH K MCCJELOBAHUAM, BH-
TONHAA HepeYHCieHAHE BHUe ONepAlME, KOTODHE [(DOBONAT Nepex
cOopenelNeHMeM 3HAYCHEA -8pn .

Z.saBEcEMOCTh 4 = (0s) OONywaOT INA KAXIOrO o0pas-
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14, BHOOJHAA CJAelyOUEe ONEpAaLkE.

a) W3MeHAOT NapeMeTp Sp o0pasua, HauEHAs ¢ S =l X0
MAHEMANLHOTO, HECHAXAEMOTO 3HAYEHEA o ,X&paxTepEsSyDmero
colepxaHEe B NOpax OOPOLY, CBA3AHHOX BONH. HsMeHerwe Sg
BHIONHANT OOCTEUeHHO, WCMNOAB3YA ONMH ®3 ONECAHHHX B I/ase
Y1 cooco00B MONEJNMpPOBAHEA OCTATOYHOM BOXOHACHWLERHOCTH,peX-
NOYTHUTEJbHEE - COOCO0 KanwLIAPHO# OPONHTKE.B ravecrBe (a3n,
BHTECHADEEX BONY, HCOOAL3YDT BOSIYX, KEDOCHH BEJIH MOLEJE
IIaCTOBOM He(TE INAHHOTO I'eCAOT'HIECKOr0 OOBEKTa.

6) OpE NpoMexyTOUHHX (RKCHDOBAHEHX SHAYEHHAX Ss B KO-
HeYHOM o ONpeJedsBT Ha 4YeTHpeX SAeKTPONHOX YCTAHOBRE CO-
OTEeTCTByDWIME 3HAUeHMA P, # F. .[A Raxmoro odpasma mo-
ayyanT 5-6 TOYSR, BKINYAA KPAAHME TOUKE C KOODIEAATAMH
Bu=l, S4=I, 1 Py=B"™ Q4:of . BravenEn S, = ol OONTHO
COOTBETCTBYET MAaKCHMANbHOE, OpefeJbHOe LT NAHHOrO o6pa3na
sHauenwe Py [ApaMeTpa HacHUedEs /pEc. 56 /.

B) HBHOCAT Ha omrorap#pMrYecKBi GI8HK TOYKE C KOODIN~
nareMe [, , Sp ,COOTBETCTBYDIME NAHHOMY OOpAsUy E 0O ITEM
TOUKAM COCTARIADT 3aBECEMOCTH [, = f (Ss)mas ommoro oGpasma.

3. lHonyyeHAnS 3aBECEMOCTE Py = f (Ss) 418 oTHeNBHEX oG-
pA3LOB TPYNONPYOT 0O BHISM KOLNEKTODOB. YOENUBIECH B TOM,
910 LA 00pP&3UOB C ONH3KAME KOJLIEKTODPCKMMH CBOXCTBaME Ipa-
PrRE P, = j(ge) OTJRYADTCA MANO, INA KAKNOr0 BEIZ KOLAEKTO-
pa COCTaBIADT 0COCHADHHR I paduk P,, =j (S‘lg),nolryqa.a ceMe#cTBO
sasucEmocred P, - §(Ss) A1A pasa#uHNX BEXOB /pec. 57 /,xa-
pAKTEepH3yA KaxIH# BRI CDenHEM 3HaUeHHeM NapameTpa,XapaRrep-
HHM IIA IAHHOTO BENA. B KadYeCTse TAKOT'O ADAMETPA MOKHO HC-
0OAB30BATH: OTHOCHTEeNbEYD aMmiktyny C /pec. 57 /, xosdgm-
OReHT OPOHRIAeMOCTH Kup E T.0,

3aBHCEMOCTH BTODPOIrG pOEKAa Uo-
JAy9apT OocJe TOro,Kax OOJXYYeHO ceMedCTBO 3aBRCEMocTeR P, =
+(Se) mepBOro pona, OyTeM NOCTPOGHHA IpadEka P,f"z f(d) ,
ARIADNETOCA TeoMeTPEYECKEM MeCTOM TO4YeK ¢ KOOpPNEHATAME 1

~_ IAA KOAXEETOPOB C PasIMIHOY IAMHECTOCTED, IPAHALICKAMMX
K H3y4YaeMOMy T'eQJOTHYecKOMy o0berry /pac. S7 /.
3apucamoctd Pu = f (Ss)neproro poma mcmoassyor xxa on-
pellefeHEA 0apaMeTpoB Sp B Skr B INGCTAX B YYACTRAX SAXexN,
OpRHALJIEXaNEX K SOHAM OPOMEXYTOYHOTO HegrerasqHACHREHNR
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(30HE HeNOHACHMERHA WIE HepeXogHHe). SABECEMOCTH RfiJ(@Q
ECOQMBAYDT XA pacdeTa mapaumerpos S, ,» Sy» B 30HAX Opelelb-
HOrO HejrerasoHacCHmMEREs KOJIAEKTOpPA.

s npeXunymero ACHO, 9TO NOAyueHHe 3aBECEMocTed [5:F(m)
B b, = _‘f(Sa) CBOLZETCH, B OEDBYD Ouepellb, K ONpele]eHED
YEEXbHEX CONDOTHBIEHEE MOIeNE MIACTOBOR Bomd ¢ ( mim ¢mip-
Tpate P¢ ), mONHOCTED P4, EIM YACTUURO HACHmeRRWX P, 06-
pasuoB.

§ 2. HsmepeHgre YREJNbHOT'Q COODOTHBACHAA BOILhL

JneabHOe 3JEKTPAYECKOE CONPOTHBIEHME BCIOH Pg , HCLOJBZY-
eMoe ILJA BHYACJAEHMA Napamerpa OOpUCTOCTR /% 38BUCHT OT KOH-
NeHTPaANMK B XMMEIECKOI'O COCTABA COJ¥ B OT TeMiepaTyps pacT-
BOpa. MawepeHre Qg OCYWMECTRIANT C DOMOWBD CUEUKANBHHX
LBYX3JEKTPOOHHX DE3ACTHBEMETDOB, BKJIDYEHHHX B MOCTOBY®D CXe-
My. [lpaMepom TakKoro pe3MCTEBUMETDA ABRIASTCH 3JEKTPOJNHTHYEC-
kaAa Avelka X-38, BHOYCKaemad B KOMIIEKTe ¢ mocTom P-38, llpa
paboTe ¢ BHCOKOMEHEDAJAM3ODAHHNMM DACTBOpAME CJIeINyeT Ha 06ase
X-38 M3rOTOBMTL S4YEHKYy C YBEJWYeHHHM DACCTOAHMEM MEXNY 8JieK-
TPOIaMHE.

llepen M3MEepEHEAMA NDPOM3BOLAT IDALYEPOBKY A4YEhKn,m3mepdas
MocToM P-38 conpoTdBieREe pacTBOopoB (0ONuHOe KCE) pasiuynoR
KOHIEHTPANAK C H3BECTHHMH 3HAYEHUAMN (O, [pA 3ANAHHOA TeM-
neparype.

KoHCTpYRUMA AdYei#KE DO3BOJAET N[OMeWAaTh ee B TEPMOCTAT.
EMEOCTH cocyma IJIA 3JeKTPOJBTa NOpAnka 50 om®,

§ 3. [oAroToBK& 00pa3loB K HA3MEDEHMUD

YrenpHoe CONDOTHBJAEHHE [OOPOL M3MEDSDT HA LWIMHIDHYECKHX
B KyOHYeCKHEX ofpasuax ; OocnenH#e OCeCNevy@BawT BHIOJHEHH? U3~
MepeHKM# B TpexX BaOpaBJeHHAX W COOTBETCTEEHHO ONeHKY aHW30-
TPOURH.

llopepxHoCTh OOpASUUB IOJEHE OHTH TUCTC OOpAOOTAHA, T
ecTh He COHepXaTh DAKOBHH M TPOWRH (METOLMKa MEIOTORIEHUEF
00pa3neB OpaBRAbHOM IEOMETDAYECKOR QODME M3JMOXEHA B ruiupe 1),
OntTumasblibe pasMepH - ILJ#AHa -4 CM, ITHaMeTp 2,5-C CM, KVOH -
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c0 cTropoHoit 2,5-3 cM.

OCpa3nH HONXHH OHTE 3KCTPArHPOBAHH OT HeQTH B GHTYMOB
(cM.rnapy H), OTMHTH OT OASCTOBHX COJeR IHCTWLIEDOBAHHOR
BONOR ¥ HAGCHUEEH DAcCTBODOM C 3alaHHO# MEHepajxm3alEe# H XH-
MHYECERM COCTaBoM (MOIENh MIACTOBOM BOXH, (BEIBTpaTa GYpOBO-
IO pacTBOpa ® T.N.) DO MeTOIUKe, NSIOXeHHOX B rxase IY.Ha-
CHUEeHHHe oCpasii leNeco00pa3so BHIEPXATh B TOM Xe pACTBOpE
B 3AKDHTOM cocyxe (sKCEK&TOpe), H3MepAS HeCKOABKO pas B Te-
YeHHe ONHOI'O-IByX IHe} yIeJlbHOe CONDOTHBAEHHE E& ONHHEX ¥
TeX Xe BHOOpDOYHHX ofpasuax.

CraCEXASALEA BEJRIKHH ﬁgn BO BpPEGMEHH MOXET ABHTHCHA
RpPETEepEEeM NOCTATOYHOR NONHOTH HX HACHmMEHHA H B TO Xe BpeMd
NPESHAKOM XODOWS&H OTMHBKE EX OT INACTOBHX coxeff.

[Ipy KOHTpO&E DOCTOAHCTBA CONPOTEBAGHESA HeOOXONEMO CXe-
IATH 38 TeMnepatypod pacTsopa # B caAyYae e€e HSMEHeHEd BBO-
IETH COOTBETCTBYDUEE HOIDABKE,

[Ipr padore co cxa6OCHSMEHTEDOBAHEHME OOPONAMHE BO H3Ge-
XaHEe KX DaspymeHAA OTMHBKA NRCTHANXRDOBAHHOE BONOH He peko-
wegnyercd, OCpa3smy RacHEADT pACOYHEM MEEEDATR30BAHHHM DACT-
BOPOM E RABTENBHOE BpeMAd BHIEDPXKEBADT B SKCHRATOpE C BTEM Xe
pacTBOPOM. KOHTDONL OTMHBKE HPOR3BOLAT 0O CTAORNN3ANHE Pe
pacrBopa.

§ 4. Cxema H3MEpeHRH, annaparypa, MeTOonEKa

I.00mEe cBemeREA

B npakTEKe B3MepeHAS CONPOTHBALHES OGpPASUOR OOpPOX HAH-
dorpEee pacnpocTpaHeHHe OOAYYRNE CAENYRMAE CIOCOOK:

I.lo 4eTHpeXsXeKTPORHOR CXeMe: &) C OETAHEEM OT OyXbCa-
Topa ¥ DoTeHmEOMeTpoM I ; ) ¢ nMTaHEeM OT reHeparopa 3BYEO-
BOR YaCTOTH B XAMIOOBHM BOJBLTMETPOM KJIE NOTEHIHOMETDOM Hepe-
MEHHOI'O TOKA&.

2.HOCTOBOR - 0O IBYXSAEKTDOLHOM CXeMe: a) ¢ XOMIeHCAIR-
el emxocTHO# CcocTaBnanmel B DNTEHEEM OT reHeparopa SByxomod
T8CTOTH X O) yupomeBEHA - 083 KOMNEHCAINR eMEOCTHOR cocrar-
uonef ® OATAHEEM OT CeTH NepEeMEeHHOr'o TOKa.

YeTHpEXSAERTPONHAA CXEMa& ABAAGTCHA YHNBEPCAXbHOR E MO-
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XeT OHTh OpEMEHeHa IAA MSMEepDeHAA CONDOTHBNCHHA KaK [OJHOC-
THD, TAK ¥ YACTHYHO BONOHACHHEHHHX 00pasnoB. IBYX3JeKTDOX-
Had cXxeMa IUIS E3MepeRMA YacTHYHO BOXOHACHNEHHHX OGpa3moB,a
Taxxe /A HHSKOOMHHX HOJHOCTBD BONOHACHUEHHHX OODA3MNOB He
peKoMeHnyercA R3-3a TPYLHOCTER y4eTa KOHTAKTHHX CONpPOTHBIE-
HuH,

2. YeTHpEXSJEeKTPOLHAasA cXeMs

ipeEMytieCTBOM YeTHPEX3JAEKTPONHON CXEeMH ABIACTCA BO3-
MOXHOCTDb OpMMeHEHHMS KOMIEHCAIMOHHOI'O CHOCO0a H3MEepeHHd pas-
HOCTE OOTEHUIE&JIOB HA EB3MEDHTENBHHX BJEKTPORAX. B MOMEHT #3-
MEpEeHEA TOK B HE3MepDHTENbHO# NenH OTCYTCTBYeT M CJEeNOBATelb-
HO HeT HEOOXONMMOCTH YYHTHBATH HEpPEXOINHHE COUPOTHMBJIEHEA H3-
MEpHTENbHNX 3JEKTPOLOB. YIeJbHOe 3JeKTPUYeCKOe COIPOTHBIE-
HEe O0pasuoB NOPOX H3MEepAeTCA N0 4YETHPEeX3JEeKTPONHOH cXewe
DPH OOMOWM KEePHOBOro pesncTHpuMerpa KP-1 BHMWTeojm3mKR
/puc. 58 & /. PesmcTRBEMETD COCTOMT M3 IBYX TOKOBHX 3JERT-
poroB A B (I m I4), IECKE KOTOpHX EMEDT nuamerp 40 MM X
IBYX OpHeMHHX 37ekTpoxop M ®m N ,mpexcraBispimae codoi pam~
Ky I9-mBe OOJOCKM B3 JAaTyHE WupuHOR 0,5 MM m roaumeo# 0,3
MM, yJKpennieHHHe Ha IBYX OOXYKohAbmax 6 ¥ II. Meranauueckme
OONYKOJNBIA OPHEMHHX 3JEKTDPOZOB KPEOATCHA HA H3OJNAMEOHHHX
pryarax 7 B I0 ratxame 5 m 12, M3aMepHTeNbHNE SJEKTDONH MMe-
DT BO3MOXHOCTH JEIKO MOBAPRYABATBCA H OepememlaTbCA O CTAR-
ke 3, Oopasen 9 KpemETCA Ha H3OJNAUHEOEHOR MOIBECKe 8 C IOMO-
mel Kpyryoz pesrikx 20. leran® npudopa YHPEISNTCA Ha HK30-
AAGMOHHEHX mJartax 2 ¥ 17, cOeNMHEHHHX TpeMs cTaxkamp 3,21,22,
lrara IS ¢ yKkpelieHHuM Ha Heil uMTApUUM 3JEKTPONOM B MOXET
oepeMeaTbCA 0O TPEM CTARKAM ¢ NOMOMLKD BMHTA 16 ¥ pydkm 18,

OGpa3en nopogd ycrasarimpaeTcs B KP-1, maa sroro:

I.Ha NHCKHM TOKOBHX 3JEKTDONOB HAKNIANHBADTCA KpPYTJHE
OPORAGARY B3 MATKOX MATEDHN, CMOYEHHHE TeMm Xe DPacTBOPOM
3JEKTpOIHTa, KOTODHM HAachuWeH ofpaser,

2.M3mepuTentHul ajeKTpom M nepegBHTaeTcs 0O CTAXKE 3
TaK, 4YToOH pamka I9 aXeKTpoXa Mpuxasach K NOBEPXHOCTH MpPOK-
Jank¥ 4, pacOoXoxeHHo# Ha Topue alekTpona 1.

[IpE aToOM NOAYKONBDC 6 AOJXKHO YCTAHOBATHCA CHMMETPHYHO
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IMCKy 3JexTpona 1.

3.00pasen S BMecTe C NONBECKOR 8 DepenBEraeTCA 00 CTAX-
%€ 3 OO CONDHKOCHOBEHMS OINHAM CBONM TODIIOM C D&8MKOR 3JeKTpo-
Ja M ¥ npoxaanko# 4.

4,/3MepHTEABHNY 3JeRTpoR N OepelBETaeTcA 0O CTAKKe
3 Tax, 4TOoCH paMka 3JeKTpola ApHXANack K ILPYTOMy TOpDy 00—
pasua 9.llp 2TOM DOAykKOABHO II NOAXHO YCTAHOBETHCA CEMMET-
pu¥HO TOpUy odpasua.

5.C nomompr BpamleHMA pyYKE 18 nHTalmE# sjJeKTpom B BMec-
Te C OpokJAaNkOR I3 NpHXAMAETCA K TOpHy o0pasua B DaMmKe 3ae-
KTpona A .

lpx ycTaromke oOpa3ua B HI'-1 HeOGXONMMO CJIENKTH 38 TeM,
yrOON He MNPOH30UVI0 HENOoCPeZCTBEHHOTO CONPHKOCHOBEHEA DAMOK
saekrpona M ¥ A/ ¢ anekrpomamy A ® B.

KoapyBIIMEHT DAMOYHOI'O KepHOBOI'O pPE3UCTHBHMETpA onpene-
raeres 4o QopMyJe:

K = __F_.___ 10‘2' M ... 18

TIe: (- -mIolakh CEYeHAA 00pas’na B cMe,
J, -IJa#Ha o0pasna B CM.

BennuMHa yHEJNBHOT'O 3JMEKTPHYECKOr'0 CONPOTEBIEHEA 0oOpas-
110B, [WiyyeHRad OpH m3MepeHUAX Ha KP-I, He 34BECAT OT MOJO-
¥eHRA 00pa3ua B Opudope, CHAH JATADUErO TOKA., PASMEpH 3JeK-
vponos B w N (pamk#) BHOpaHH TAKEM 0OpA30M, YTOCH MeTaxl
IEKTPONOT ¢ BAWAA HA DE3yNbTATH W3MepeHm#, /aMepeHsd pa-
MOYHLM DE3KCTHUBEMETPOM NPOM3BONATCA KOMIESHCALHMOHHHM CDOCO-
oM nc cxeme, NOKa3ayHORX Ha pEC. 58 ¢ .B cxeme HCNONBSYOT-
¢d: acreHmoMerp P~307 mam P-37-1 ¢ 3epKajbHEM IajlbBaHOMET-
pole w 195/3 ® myabcatop.

V¥3BECTHO, YTO HENOCTATKOM YEeTHPeXdIEKTPOLHO# CXeMH AB-
MANCA HECOBEpPUEHHHE KOJNEKTODHHE UyAbCaTOp. YRORIETBOPRTENb-
HY0 BOCMPOR3BONMMOCTE DPE3YJHTATOB NPU R3MEPEHBH CONDOTHBAEHRR
nopog ¢ STEM IYJBCATODOM YNABANOCH HOJYYHTH JHND IpE TH&-
TeJBHOM yXOIE 32 OPHOOPOM, B (EepBYD O4Yepenhb 38 KOJJAEKTOpOM
OyAbCATOPa-PEryAAPHOK OYRCTKE HSONUpYHWAX 0A30B KOJJIEKTOpa
OT yTVIeMenHOR [OHJIH,[IPOTHDKE NOBEPXHOCTE KOJJIEKTOpa MKYpko#
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HOrO 3JI@KTPEYECKOrO COODOTERIEHHS :

a~KOHCTPYKOMA KEPHOBOro pe3RCTHBEMeTpa KP-I;
G-aJexTpEUECKas CXeMa
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® T.0. [loaToMy B CXeMe RCHOJb3YyeTCS pesleBHHE myAbcaTop
BHiMT eogu3uxu, [1P-I,KOTOPHE DU CPABHEHED C KOJJIEKTODHHM He
TpedyeT yxoxa, HajexeH B paldoTe, IPOCT B H3TOTOBJIEHBE K
CcOo38eT 3HAWHTENAbHO MEAbUHER wmymoBou QOH. [ocse CCOpPKE Oyiab-
caropa /cM.puc. 59 / ero cxemMa KOMMyTAIMYM LOJXHA& OHTH OT-
peryJaEpoBada ([epeMeHHEMH CONPOTHBICHHAAMEA R Py R » B BEH-
TaMd KOHTAKTOB DeJe) TaKEM OGpa3oM, YTOCH BRIDUEHAe Leln
MN OpPOM3IBOXWICCE C 3aNA3NNBAHMEM, & BHKINYEHHE C ONepexe-
HHEeM OTHOCHTEJNbHO menmm AB. PeryadpoBka NPOKW3BONATCA NpR
BKJIDYEHHOM OyJbcaTope. SHAKONepPEeMeHAHEe HMMIYJIBCH B LenAx AB
nMN /pEc. 59 r / HaduOZADTCA ONHOBPEMEHHO Ha BSXpaEe
HE3KOUACTOTHOrO OCHMWiorpada /cm.pac. 59 B /.

HamMepeHHA pesECTEBEMeTpoM KP-I npoBOomATCH B chelybuel
[OC/eNOBATENAbHOCTH

I.l'axppadomeTp M 195/3 BK/INYASTCH B CETH ¥ C LOMOWBY
ROpMANsHODO HJEeMSHTA BXOLAWEIO B KOMmwiexkT P-307 mig P-37-I
GJIEK ralbBaHOMETpa YCTAHSBIKBEETCA B HYJEROE OOJOKeHHE X).

2.PesefHu OyJNBCATOP OOIKMNYAETCA K ACTOUHHKY OHUTAHER
C OOCTOAHHKM HanpAxeHueM 380 B M NepeMeHHNM RanpAReHREM
6,3 B (AHOQHOe NATAHHE CXEMH OYJAbCATOpA B HARala xaum ) *%

3,1l0 KOHTPOJBHOMY MELIEAMIEpMETpY /m A ycTaHaRnEpaeT-
CA TOK (MTAHAA B OSNN TOKOBHX 3JEKTDOLOB KepHOBOI'O DE3KECTH-
BHEMETDE, XOTOpHil OOW4YHO BHOMpaeTcsa B nperexax [-10 Ma. Pe-~
TYXdDOSRe CHNH TOKE HpoHSBOJ.IHTCH 0anaCcTHEM COIODPOTHBIEZHEER
R .

4.lloTeruaoMerpom [l; #3MepAETCA PASHOCTL HOTEHLZAJIOR
AV .8 M8 H2 NSMepUTENbHHX 3JeKTpomax M, N  EepHOBOIO
pesucTEBEMeTpa. [loXoaeHEe HepexybdaTensd K mpH aTom cooTBeT-
creyer noxaoxedwm K Ha puc. 58 6

5.[oTeHT#OMET POM HI H3MepASTCHA NafeRHe HAupAZeInf
B MB Ha WwyHre Rw . JJIA BTOTO KieMMH mynscaTopa M,N ¢C mo-
MOWLE [epexmpndaTeas K molcoenmHaMTCA K BHBOISM MYHTA,

x) JYcraHOBKa GJIEK& B moaoxenge "O" NpOM3IBONMTCA Lepel Ce-
preit m3mepeHH{ yneJbHOrO COOPOTHURIEHWA 0Opa3LOB.

XX) B KayecTBe UCTOUHAKOB NHTAHEA MOTYT HCOOAL30BATHCA OPE~
Gopu YMI-I, YUII-2 ® =np.
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HanpsaxeHme OaTaped b OpH M3MEpEHMAX BHOWMpAeTcA B Ope-
nenax 15-30 B.

JNenpHOE DJEKTDPHYECKOZ CONDPOTHBAEHHE 0o0pasra 1IopoIN
onpeneJasercH 10 fopmyie:

- Vs
VP = K —1%7-—~, oMM e 7

roe £ - KO3}QQHENAERT KEPHOBCI'O pEe3HCTHBEMETDS B M.

o

g &%

R, = Ma

roe Kuw OGHYHO ycraHaBimBaercs paBsuM 10 wik 100 oM.
lorpemEOCTSs ONpEeNeJeHAs YNeAbHOI'O CONDPOTHEBIEHRA 00pas-

OB HOPOH 9YETHPEX3JEeKTPONHOR CXeMUH ¢ pe3ECTHBEMETpOM HKP-I

¥ peJefiHHM OYABCATOPOM He Goslee 3%, UTO ABAAETCH BIOJHE NOC-

TATOYAHM IAA DelleHHA 3an8d OOCTPOERER KOPPEJALHMOHHHX 34BE-

CEMOCTER MeXNy (M3MYEeCKHMMH ¥ KOJUIEKTOPCKEME CROACTBAMA NC-

pol.

JIEJABHOE 3NEKTPHYECKOE CONpPOTMRIEHHME 3JEKTPOJATOB Od-
peneaseTcd RUNKOCTHHME De3HCTHBAMETDaME /pHC. 50 B B8I /,u3~
MepeHRA ¢ KOTOPHMH [ODOW3IBONETCA OO cxeme /cM.prEc 86 /.

B pesHCTHBEMETpe, NOKA2AHHOM Ha prCc. 60 Ixerars I1,3,5,
6,8 H3PNTABIMBAWNTCA B3 OprCTeK#a, a nerank 2,4,7,9 - K3 ja-

Tyus. [if 1 cOopre geran® 3,6 # 4,1 B 4 CKIEMBADTCHA NAXJAOP3TA-
HOM.

B pesucTEBEMeTpe, NOKA33HHOM Ha pac. 6I netars I w3-
roTamiMBaeTCHA H3 opreTexaa, 2,5 - K3 JaTYHHM, 4 - B3 Hepxa-
Beomelt cranm. BeilHYEEA panmEyca moaycdepH R wmoxer BHOMDATH-
cA B Opegedax or 30 MM ® BWIle ; panayC OOJYCPepHYecKu3 3Jek-
rpofos A,M 1 M npEHmMaercs [papBHHM [ =3 MM, /i B Y =2m
3JeXTPON A pacmosaraeTcs B DEHTpE KDHMKR, 2JeKTponu M zN
no panuycy Ha paccrofHusx AM m AN or meATtpa. Paccrosams
A¥ m AN MOIyT BHOHPATBCA NPORSBOJBHO.

[Ipg m3mepeHEAX BHYTpEHHEA 00beM DE3HCTHBEMETDOB [OJHOC=-
THD 3QlOJNHAETCHA 3JMeRTPOJNTOM. H3JaRmeK 3JEKTDPONETA YIANASTCH
gyepez OTBepCTHe B aXeKTpolle A ¥ KpHIKe B NAAMHIDHYECKOM pe-
sucrtasamerpe /puc. 60 / miw depes OTBEPCTHE B KDHEKE BH#—
BEETCA B KOJBLEBYD [POTOYKY HA KpHIKEe (B NOAYCPEpRY~CKROM



0,007

PEc.60. Cxema LEAHHIDHIECKQrO XRIKOCTHOI'O DE3IHCTHBE-
meTpa.

I-lloncraera ; 2-saerTpol B ; 3,6-BRAANNDE ;
4-KOXbIIeBHE SACKTDORH M E N ; S5-kopumyc ;
7-3XeRTPON A ; B-KpHEKA ; S-TOKOBOIH.
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//‘

|

Prc.6I. Cxema DOIyCPepRUECKOrO XHIKOCTHOIO DE3HCTH-

BEMETDA.

I-KpHIKA ; 2-3AeKTPOX A ; S-sxerrpons M BN ;
4-xopnyc ; S-BHHT.
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pe3EcTEBEMeTpE prc. B ),

HamepeHns yIesbHOrO COOPOTHBIEHRA XMIKOCTH OPOBONATCH
C IOMOmMBY CXEMH, OOK238RHOE Ha DHC. 58 ¢ .JIA 3TOr0 coenmHu-
TeJbHNE OPOBOHNA OT 3JeKTpoXOB KP-1 OTCOENRHADTCA OT CXEeMH
B BMECTO HHEX OOXKIRYANTCA COOTBETCTBYDUHE BJAECKTPOLF XETKOC-
HOr'O pE3ECTHBRMETDA.

H3MEDEHRR ¢ RAIKOCTHHM DE3HCTHBEMETDOM ODOBOUATCA B
TO#f Ee NOCHAGNOBATENHHOCTH, Kak B ¢ KP-I.

YRespHOE CONPOTRBJEHEE PacTBOpa ONpENeadAeTcA DO PopMy-
Je 79. Koafgrmrenr K OMIRHIDAYECKOrO DBIECTHBMMETDAE ompene-
AAETCA 0O pe3yd=TaTaM X3MeDeHE# C DaCTBODAMK 3IJEKTDOJHTA
E3BECTHOTO yIEeNBEOIO CONPOTHBICHRA (cM.Tada. IS ). Koaddm-
UHeHT K moaycgepedeckoro De3ECTEBEMETPa ONpeNeNseTcsa pac-
YETHHM NyTeM 10 QopMyJe:

K = 2 M__AN ... 80
MN

roe AM, AN # M - paccToAHEA MexIy OeHTDAME COOTBETCTBYD-
MEX 8MEKTPONOB, H3MepAEeMHE C [OMONBD MHKDOMETDA,

3. IByX3JleKTpoIHAA cCXeMa

UsweprTenpHas svefixa B OTJHYEE OT YeTHDPEX3JEKTPONHOR
HMEeT 2 3MeRTpola K3 Hepxapebme# CTand#, LDEXAMAEMHE K TOD-
naM oépasna 4epes UpOKAaNKA. HeOoGXOnWMO OGeCHeddTh HOCTOAH-
CTBO YCAOBHE NDHXEMAHHEA K TOpUAM o0pasma C NOMOmbY ChelMalb-
HOrQ rpysa (Ip# pacnoICXeHEE 00pa3ua OO BepTEKANH), MpYXEH
HIH BEHTOROI'O 38X¥M8., [IDOKJANKE BHIONHANT B BARe 2-3 CJOEB
$EALTPOBARLHOY OyMars, HACHUEHHOE TeM Xe DACTBODOM, 4TO H
odpasern.

K saexTporaM NOXBOLAT NepeMEHHNHA TOK OT ceT¥ yacToTo#
50 ro.MaMepyTesbHYD AYEHKY BKINYENT B MOCTOBYD CXEMY.

IByXsaxexTpoIHASA CXeMa ¢ MOCTOM
P-38 .

MocT P-38 HMeeT NHTaHEE OT CeTE LEepeMeHHOoTo Tora 50 ro.
[pHHOBORANERAA CXeMa HM3MepDeHHA [OKa3aHa Ha pEC. 62

HamepeHuMA BHOOJHADT CASIYDUHM TyTEM:

I.llovemapT oOpasen B BIMEDHTEJLHYD AYEHKY, IPHHAMAA Me-
PH IAA YOaneHEA WYHTRpybmel [IEHKE BA&TH ¢ GOKOBO# OOBEpX-
HOCT¥ odpaszma.



Puc.62. IByxanekrponHas cxema nsmegemm VEeABHOr O
COUPOTHBJIEHHA C MOCTOM P-3



Tacuazna 16.
YnenpHoe CONDOTHANEHHE BONHOPO DAcTBOPA ( B OM.M)

Kouneurﬁaunﬁ p-pa8 XJODACTOr'O HaTpHA (N@EC? 11py
189C B H

°: 1 :0,5 :0,2 :0,1 :0,06 :0,02 :0,0l :0,005

0,2105 0,3860 0,809 1,733 3,362 8,105 15,82
0,205 0,377 0,880 1,690 4,270 7,900 1I5,4

I
0 31
1 30,4
2 0,200 0,368 0,80 1,650 3,190 7,70 15,1 29,6
3 0,195 0,30 0,840 I,6I0 3,10 7,5¢ 14,7 28,8
4 0,190 0,352 0,820 I,570 3,02 7,30 14,3 28,1
5 0,186 0,344 0,800 1,530 2,94 7,10 14,0 27,4
6 0,18 0,33% 0,780 1,490 2,86 6,90 18,7 26,7
7 0,178 0,328 0,760 1,450 2,79 6,80 13,3 26,0
8 0,174 0,320 0,750 1,420 2,73 6,60 12,9 25,3
g 0,I70 0,312 0,730 1,380 2,64 6,40 12,6 24,6
I0 o0,Ie5 0,304 0,710 1,350 2,57 6,20 I2,3 23,9
II 0,IsI 0,296 0,6%0 1,320 2,50 6,00 1I2,0 23,2
12 0,157 0,288 0,670 1I,280 2,43 5,90 II,7 22,6
I3 0,153 0,281 0,650 1,240 2,37 5,70 11,4 22,0
I4 0,149 0,274 0,630 1,210 2,31 5,60 II,I 2I,4
15 0,145 0,287 0,61 1,180 2,25 5,40 10,8 20,8
Ie 0,142 0,260 0,6¢ 1,150 2,19 5,20 10,5 20,3
I7 0,138 0,254 0,58 1,120 2,14 5,10 10,2 19,8
18 0,1348 0,2476 0,5712 1,089 2,094 5,030 9,830 19,34
I9 0,I3 0,243 0,56 1,070 2,04 4,90 9,70 18,8
20 0,I29 0,238 0,55 1,040 2,00 4,80 9,50 18,4
21 0,I26 0,233 0,54 1,020 I,96 4,70 9,2 18,0
22 0,123 (,228 0,53 1,00 1,92 4,60 9,0 17,6
23 0,120 0,224 0,52 0,98 1,88 4,50 8,8 17,2
24 0,117 0,219 0,5I 0,9 1,84 4,40 8,6 16,8
25 - 0,2145 0,4925 0,9375 1,801 4,315 8,430 16,55
26 - 0,210 0,48 0,9I0 I,7%6 4,20 8,2 16,20
27 - 0,205 0,47 0,89 1,72 4,10 8,1 15,9
28 - 0,200 C,46 0,87 I,68 4,00 7.9 15,6



I @ 2 3 4 : 5 6 7 8 :9
29 - 0,I9 0,45 0,85 1,64 3,9 7,7 15,3
% - 0I9I 0,44 0,84 I,6I 3,80 7,5 14,9
3l - 0,187 0,44 0,82 I,58 3,720 7,4 14,6
3 - 0,183 0,43 0,80 I,55 3,60 7,2 14,3
8 - 0,17 0,42 0,7 I,52 3,50 7,I 14,0
3¢ - 0,I7% 0,4 0,77 1,49 3,50 6,9 13,7
3% - 0,I73 0,41 0,75 1,46 3,40 6,8 I4,4

2.BrinvapT NHTaEEE ¥, M3MEHAA NONOXeHEe JBEKKAR HR Deo-
Xopre, XOCHBADTCH DABHOBECHEA MOCT& .

3.0mKcEpyOT 3HayeHEe K. ,COO0TBETCTBYDNEe DPABROBECHD
MocT&, ROTOpPOE COOTBETCTBYET &KTHBHOR COCTARANEER KOMOIERC—
HOPO COUPOTHBIEHEA AYEHKE C OOPASLOM.Rosp.

4.BeNHUEHY Qofp. BHYHCHADT 0O GopMyne Pesp = Lf‘A’oqa

HHOPAa W3 3HAYEHEA R ofp BHUMCAADT BENMYEHY OEPeXOXHO-
r0 COOPOTHBIEHEA 3JAeKTPOXOB K1 ,OlpeNeleHHOro KAk Compo-
TEBIGHHE E3MEPETEeJHLHOX AYeRKE OpE COMKHYTHX 3X8KTDOXAX C
OpoKJAaNKaME. BBOIHTH OpPOKJIANKY TAKEM 00pasoM HeOpaBRALHO,
OCKOJIBKY B OCUeM cJAyd8e CyMMa NeDeXONHHX CONPOTHBICHHEHA Ha
KOHTAKTaX 3MeKTpOoN-o0pasen OTJEYaeTCA OT CONPOTHBACHHEA,H3-
MEePeHHOTo NpH HelOCpeNCTBeHHOM (uepes NPORJIALKM) KOHTaRTe
aJeKTponoB. [loaToMy cJiexyer HECOOAB30BATH 3JEKTPONH, odxana-
pUKe MUHEMATBHHM NepeXoNHHM CONDOTHRIEHEeM (X0 5 om), RoTO-
PHM MOXHO OpeRedpedbs 0O CPABHEHED C H3MEDAEMHM CONPOTEBIECHE-
eM o6pasna., ITOMY YCNOBHR YHOBJETBODADT 3JEKTPONH HS Hepxa-
Beomed CTATA. ONMEXTpORN HEOCXONHMO NEepHOXBYECKE odpadarH-
Ba&Th OepeMeEHHM TOKOM HDOMHILIEHHOX 98CTOTH HampsxeHEeM 20-
30 BoapT B TeuenEe 5-I0 mmmyr B I0%-oM pacrBope NaC{ miB
KC{ .B nepepHBax Mexiy E3MEpeHEAME 3JeKTPOXH NOMETanT B
TOT K€ PacTBOp, B KOTODOM IDOESBOLENE OCDAQCOTKY TOKOM “XXO-
PEpORaHRE"™ 3JeKTPONOB. PeKOMeHNyeTCA TaKXe CJIelETH 38 YHCTO-
TOif IOBEPXHOCTH 3JEKTPONOB.
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MocToBAaAa cxema ¢ KoMOeEHCaAa-
nred eMROCTEOHK coOcCcTaBadgpmedl

[lnego cpaBHeEmA B 3T0ff CXeMe COCTOMT H3 NApaLISNbHO
BKIDYEHERX QKTEBHOI'O B DEaKTHBHOTO (eMROCTH) CONpOTHBICHESA,
B oraEuEe OT pACCMOTpPEHHOrO,MOCT YPABROBEmEBSKWT NO Hampa-
XEeHED ¥ Pase. MHAAKAaTOpPOM PaBHOBECHA ABIAETCA Ocuuaiorpad
B IM&roHaNE MocTa (pHC.63 ),ACTOYHEKOM OETAHEA- 3BYKOBOM
redeparop 3r-I10, 3I-I2 waw 3I-34, B Oieye CpABHEHEA AKTHB-
HHM CONpDOTHBJIEHHEeM CJAYXHT MArasEH COOpOoTHBIEeHsE P-5I7, a
eMROCTHHM -~ MS8rasHH nepeMeRHOE emxocTr MEPI-5I3. Ipyrme
EBA COOPOTHBIEHRA OPeNCTARNeHH SKTHBHHME CONDOTHBIEHUSIME
MarasgHOB COUNpOTHBJIECHH# P-5I7.

PeroMmeHnyeTcHA OpoBeleHEe H3MEDEHER NPE YacTOTEe OKOJO
I000 ru ¥ @WIOTHOCTE TOoKa He Gonee 2 Ma/cM®., OTH ycuoBmA
0GeCedYRBanT MUHUMAJILHOE [NepeXONHOe CONpOTHBJIEHNE 3MEKRTPO-
EoB (mo I cm).

VAsmepeHre YNeNbHOI'0 CONDOTHBJIEHEA OCpasla COCTOMT M3
CAeRYDIEX OHepanHy:

1.YcTaHaRIMBADT AEDEeKINYATE]HE MAra3WHOB CONpOTHBJICHEH
H eMKOCTH B HyJZeBOe NOJNOXeHEe. BKJIDYADT TOK.

2.]]pB BKIDYEHHOM ocumAIorpadpe cHayana Ha rpyooM, a 3a-
TeM Ha mpelresax GoJee BHCOKOR 4yBCTBHTENHEOCTH KOCHBANTCA
MBHEMANbHOU AMIVIMTYAH CHHYCOMWNH [epPeMEHROT'O TOK& C OOMOmLD
MarasuHa conpotEBnesm#t (conpormBierme Rc Ha phc. 63 ).
JansHefimero ymeHbHEeHHA aMIIATYINN CRHYCOMAH IOCTHIET, 100YEe-
peNHO H3MEHAS CONPOTHBAEHEE [, W eMKOCTH B "IL1ede CpaBHe-
HEA" ; QOOMBADTCA TOrO,4YTO CHHYCOMIA HA BKpaHe OocUmAJIOrpaa
OpeBpamgeTca B OPAMYD JHHHAD Ha CAMOM YYBCTBUTENLHOM OpeRe~
Je,T0 eCTh OOVHOR KOMIIGHCADMH,

3.Pacuer penuumr Rofp NPORSBOIAT mo gopMyre Rosp=
R"_Qi Ecnoanays B kauecrse R, , K, m K, suauedma coorser-
CTBYDUAX AKTUBHHX CONPOTHBACHRAA ypaBHOBEMEHHOI'O MOCTA,OQT-
BeyanmuXx MOMEHTY KomneHcaume (pac. 63 ).

BenmYREY Pogse PACCUHTHBADT 0O dopMyNe Doge™ LERDJP



- 283 -

Puc.63. lBYXsaeKTpDOHHAA CXeM& H3MEDEeREA yHneabHO-
T'0 CONPOTHBJIGHEA C ROMIGHCANEeH eMKOCT-
HOR cocraninApRei.
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3sageHEe emxoct® C B Oiede CPaBHEHEA, COOTBETCTBYDmEe
MOMOHTY KOMIEHCAORH, NPH HEOOXONMMOCTHX MOXHO ECHOJNB30B&TH
1A pacdera KE3JEKRTpPHYECKOd DOCTOAHHOM oOpasua.

ODorpemHOCT H R3MepDeEeHRESAR

llorpemEOCTs H3MEpEHHS CONPOTHBJIEHHA MocTOM P-38 oueHE-
BaercA B 1,5% OT USMepeHHOR BeauunHH.llpd W3MEpEeHHH MOCTOM C
ROMOeHcamEe# eMKOCTHOR cocrapafpmeff TOYHOCTD H3MEDEHEA Bh-
me. llorpemrocTs ompeneseNds yHEAbHOI'O COMNPOTABAEHHA, YIHTH-
papmad BAMAHEE MCKAXapuEX ParTopOB,CBA3AHHHX HeNOCPENCTBER-
HO C OCOGEHHOCTAME H3MepHTeJbhHOM A4edKE H OOLEKTOM KaMepe-
muit (o0pasud nopoX), COMblle H COCTABASET, HO-BHIEMOMY, IO
5%. JTO OTHOCHTCA B PABHON CTENEHE EKaK K NBYX3JeKTDOIHOH,
TAK ¥ YeTHPEX3XEeKTPONHO# yCTAHOBRAM.

BaxHHM 8AeMeHTOM JOCOR CXeMN H3MEDEeHEA CONPOTHBIEHEA
ABNAETCA YCTPORCTBO KepHOZepxaTeNd IAA PHKCHpOBAHMA oOpas-
08 B OPHCOSIEHEHMS K HEeMy 3JEeKTDONOB - 4-X IR 2-X, B 38BE~
CMMOCTH OT cxemd, OOMENPEHATOR KOHCTDYKOHE RKepHOIEepXaTesd
Her. boasmeff 3acThD NPEMEHADT YCTPOKCTBA OTKDHTOrO TEOA C
HerepMeTNaNpoBaHHO! GOROBOR NOBepPXHOCTHD odpasnma. Henocrar-
KOM 3THX KepHozepxaTeledl ABIADTCH:

I.Pasyw9san cTeneEb OpHXATEA 3JEKTPONOB K TOpHAM 00pas-
ua.

2.HeonmRaxoBas cTeneHh BIAAXHOCTH GOKOBOM NOBEPXHOCTH
B MOMEHT HSMEpeHHs.

3.Mcnapenre BOXH.

ITE (aKTH MOT'YT DPEBECTE K 3HAYATENHHHM HCKAXEHEAM DK
H3MEpeHRH.

Insa roro,drody m30exaTh 3THX HCKaxeHE#, OCOGEHEO NpH
OpEMeHeHHR NBYXSJIeRTDONHO} YCTAHOBKE, IeXecOOCDE3HO HpHMe-
HATh KepHONepXaTeXh 3aKDHTOI'O TENA C I'MEDOOCKEMOM Ha Ianjie-
HEEe 30-50 aT B co3ZaHEeM BHyTPROOPOBOro {"mriacrosoro”) nas-
JeHRA B ofpasme 5-I5 ar.

B RagecTBe TAKOr0 KepHOIepXareas OPEMEHETEALHO X IByX-
3XOKTPONHON CXeMe MOXHO RCIOXH30BATH KepHomepxarexrb 3K-8
/¥3 xommrekra AKM-2/, npuCnOCOGAEHHHY AXA M3MEpPeHEA COMpO-
TERJEHH# OyTeM 3aMeHH ILTYHEepOB HA DeKOHCTpPYMpOBaHRWe, Pe-
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XOlUCTPYRUES INOJXHA 3AKIDYATHCA B yCTPOHRCTBE E30AEPOBRHEHX
SJIEKTPHIECKEX BBOILOB COEXHHHTENLHHX TPYOOK. JP& DEeKOHCTDYK-
A NO3BOJNHT TaKEKe BHIONHETH ESMepeHme YIeJLHOrO CONpPOTHB-
JeHEA B OpE UIACTOBHX YCJAOBHAX C HEKOTODHM YIDOMEHHEM,ONnN-
CAHHHM B riase YII.

[lpaMeHesRe KepHONEpXAaTEAeR} SaKpDHTOrO THODA C I'RIPOOC-
XHMOM IO3BOJET OOBHCHTH TOYHOCTH H3MEpeHRA /?d?.sa cuer
YCTpaHeHHS BO3MOXHOCTH HeXOHACHMEHRA olpasna, PaBHOMEepHOI'O
B DOCTOAHHOr'O OPEXEMAHMA 3XEKTPONOB K TOpISM o0pasia E EC-
KIDYEHRES BIUAHEA WYHTEpYyO@Ed MeHKHE BAar® Ha OOKOBOf mo-
BepXHOCTE o0pasna.

M3y4eHHe ylIeAbHOI'0 COOPOTHBIEHES NOPOX B YCUOBHAX,
IPHONMXADMHXCA* K IACTOBHM, BHOOXHAETCHA OOHYHO, B KOMILEERCEe
¢ OOpexreNeHNeM M ADYT'HEX 08pAMETPOB /NOPECTOCTH,IPOHKIAEMOC-
TH, CKODOCTH pacHpOCTpAHEHEA yNPYTEX BOJH/. MeToIEKa Eccae-
XOBAHHR ¥ anmaparypa OOXPOCHO ONRCAHW B raabe IHM.
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Tnaba X, USMEPEHME CKOPOCTH PACHPCCTPAHEHASA
YIPYTHX BOJH

§ 1. Comme cBemenms

CKOpOCTH pACOpOCTPAHEHHA YODPYTHX BOJH X8PEKTEpU3yeT
8KYCTHYECKYD XeCTKOCTH [DODOIH ~ CHOOCOOHOCTBE K DacipoCTpaHe-
HMD B Hel YJABTPaSBYKOBHX KoJNelaHHit.

CropoCcTe pacnpoCTpaHeHMA YOPYPHX EWIH B POPHHX [1000-
Iax E3MepAeTCA B M/CeK. /ICOONL3IYeTCA TAKKEe BEAUIUH& OOPAT-
Hasd CKOpOCTH - EpeMA 1podera ynpyrod BOJAHH SAMHHUN IAUHH
OOPOIK, M3MepAeMas B MKCeK/M. CKODOCTh PACHPOCTPAHEeHRAA yi-
PYTHX BOJH B TOPHHX HNOPON&X 34BHCHT OT HX MHHEDANOrMIeCcKo-
T'0 cocTaBa, [OPHCTOCTH QUIOMNA B HOpaX M LPYTUX JHTONOTHYEC-
KHX B NeTporpapEyecKEX OapamerpoB. B racname I7 Opusenermu
IHanasoHH 3HaueHuR ckopocTeld LA HEKOTOPHX I'OPHBX [OPOX.

Tadnuna 17,

3HAaYeHAA CKOPOCTH pacOpPOCTPaHEHFA yOPYyTMX BOJH B

pa3JIRYHHX cperax

HammeHoBaHHe ropHO# fopond : CKOPOCTH . Bpema npoGera
WIE BemecTna ¢ M/cek P MKCeK/M
T'amna 1200-250C 800-400
Mepress 2000-3500 500~500
Nlecok 800-1800 1250~550
NlecyaHuk HecOeMeHTHpoBaHHNE I500-2500 660-400
llecuaHBK MIOTHHE 3000-6000 330-170
HsBecTHAK, IOJOMET 5000-7500 200-130
ARTRIDRT, I'BOC 4500-6500 220-150
KamenHasa cous 4500-5500 220-180
fpacraiEdeckEe NOPOIH 4500-6500 220-150
Boma, GypoBo# pacTBOp I500-1700 660-600
Jex 3100-3600 320-280
Hegrs 1300-1400 770-710
Boanyx 300-350 3330-2857

Meran 430 2320




Jlig noponw MAHHOT'O THNE ¥ (pE ONHOM M TOM Xe XaparTe-
02 IpWIa B NOpPAX CYymecTByeT NPAM&S OPONOPIMOHANLAOCTbL MEX-
Iy nNopHCTOCTBO /7L A BpeMeHeM Mpodera at OPOOQIABLHOK yupy-
roit BOJHH. 3Ta 3aBECEMOCTH (ypABHEeHEE CDENHEr'0 BDeMEeHE):

AT -ate
Atx -Atex
rie Atx B Atk - BpeMa Opodera COOTBETCTBEHHO B HACH-
wanye# N0pCLy ZEOIKOCTH ¥ B CKeJeTe NOpONH, HCIOONL3YeTCH
Ha OpaKTHKe IJIA oOpeNesJeHMA BeJHUHHH /77 Hccaenyemofi mopo-
I + KOJUJIEKTOpa [0 NaHHHM aKycTHYECKOrO Kaporaxd4. 3 KOJIek-
TOP&X COL2pXall¥X DacCeAHHHE HIM CJHOKCTHE IJIMHACTHA MaTrepu-

aJ X [OOPUCTOCTH QUpelueJ/dAeTCA 00 YDAaBHEHH CPEIOHEr'Q BDEMEHE,
380MCAHHOI'O B BHIE:

m ... 81

- At - 4 tex Aben -4t
m = AL zdtex Al “8lee
Atx -4 tex Crao Atx -Atex 82
rme Atrn - Bpesd npodera B IJIHHAX

Crao ~ OOBEMHOE CONEpXaHEEe IVIAH B OODOLE.

L1a OprOapxeHHOY QUEHKY OOPHCTOCTH KOLIEKTOpa DO ypas-
HEHVD CpeIHero BPEMEHE MOXKHO HCIOJb30BATH LJIA OCHOBHHX TH-
OB DOPOXI CJeIyoumke CpelHMe 3HAYeHAS MUHTEPBAILHOTO BPEMEHH
B CKeJere:

[IeCYaHHKHY COEeMeHTHDOBAHHVEe

t

I70 Mxcek/m

c1atoCUeMeHTHPOBAHHNE NeCYaHNKH - 182 mMxcer/M
N3BECTHAKH - 156 Mmrcek/M
OJIOMUTH -

141 Mmkcer/m
1A DORHWEHMA TOYHOCTM OUEHKM NOPACTOCTE STH 3HAYEHHA

IOI¥HE OHTH YTOYHEHH ONHMM H3 CJENYOWUHX COOCOGOB.
I.ConocrapiesyieM BEJNMYUH NOPUCTOCTH /77 ,OOpereseHHOR
B8 KEDHEe C y4eTOM TepMOIMHAMMYeCKHX YCJOBHR B [iacrte, # CO-
OTBETCTBYOMEX UM IHAYEHMH BpeMeHM 4 T ,CHATHX C KpHsOH
8KYCTHYECKOT'O KapoTaxa., STOT CHOCOJ OpUMEHAETCHA IPH XODOomeM
BIHOCE KepHA& ¥ Xopomer NPWMBA3KE €TI0 OO TJIyCHHE.
2.Conocrapneduem 4 ¢ CO 3HAYEHHEM NOPUCTOCTH, NOJyYeH-
BiM 110 HAHHHM LODYTHX MEeTONOB HCCJENOBAHMA CKBaXMUH.
3.TpayuvecKknm CONOCTABTEHNEM HMHTEpPBaJbHOI'O BDEMEHE C



yHeJbHHM CONPOTHBAGHEEM [, C NpEMeHeHneMm mIs O, cTe-
NeRHOr'0 Macmraca.

OnAgko, HaEOONee TOYHHM cJelyeT CYMTATH COOCOS Jado-
pPATOPHHX UCCJAENOBAHEA KepH&, NOCJHENOBATENLHO B ATMOCYEDHHX
R IISCTOBHX YCJOBHMAX.B pe3yJabTarTe B3THX HACCHENOBAHEMA Ompe-
enmorch BpeMa AL , pAtx ¥ HODHECTOCTE /71 0GpA3ILUOB KepHa
B ILAACTOBHX YCNOBEAX,O00BEMHAA I'IRHHCTOCTE (g B TOCHE (101~
CTAHOBKH STHX BEJNEURH B YDABHEHHZ CPEvHEIO BpEMeH¥ DpacCui-
THBAETCA 3HAYEeHHE 4 tﬁ(.xxﬁ H3y4YyaemMoro ®ATepBala paspess
OpenCTERAEHHOIO KOCTATOYHHM KOXHYECTBOM OGDa3LOB XEpHE Of-
penesnsierca 4L cpenHee no NaHHHM A Loy ¥ LA Kaxnoro oGpasma.
Bpema B TAEHAX MOKET OHTH OpHHATO 200 u 300 MKcek/M.

§ 2. Hogg QTOBKa 00pAa3LOB K M3MEpPsHUE

CKOpOCTh OPONONBHNX BOJH H3MEDAKT HA URAMHIPUIECKHX H
KyOudecksx odpasnax. [loBepxHOCTh 00pA3UGCE JIOJKHA OHTH YAC-
TO ofpadoraHa, T.e. He COIepXaTh DAKOBUR ¥ TpemyH, OOTuMa-
JbHN# pasmep 00p&a3moB: LJAHHE 2-4 cM, Iramerp 2,9-4 Cm
(nprYem nauHE He NOJXHA [pEeBHIATEL NEAMETpa), KYON CO CTOpo-
HO# 2-4 cm. UCpe3lUH HOJXHH OHTb HACHUEHH [IACTOBOJA BOLOHU
WIE pacTBODOM C 3aNaHEOf MuHepanWsauweit. HacHueHHHE 0Opas-
0§ IOJXHH HAXONATHCSA B 34KDHTOM COCYHe B TOM X€ DACTBOpE.

§ 3. Ampaparypa M MeTONRKA

B o6pasnax mopon (kepHa) ¢ HEOONLUMMK JRHEAHHMK DasMe-
PaMB ¥ B XMIKOCTHAX CKOPOCTb HPONOJBHHX BOJH Ofpelefsercd
Aa ycrauopre MCY-I (u3mepnresb ckopocTe yawTpassyka) / & /
pa3pacdoranaoi Bo BHUMI'eofuzmke.

MCY¥-I (puc. B4 8 ) COCTOET M3 I'eHepaTopa BHCOKOBOJSTHHX
mMOynscoB (1), ycrTpokcTea IS Opo3BYYRMBAaHKA (2) ¥ KOMILIEKTa
CTAHIADTHHX OPECOPOB (3~7). BHCOKOBOJBTHHJ I'@HEPATOp HIPAMO-
YTONBHHX mMOyAbCOB (puc. 684 6 ),00CTPOGH 0O OPHHIMIY MMIIYJBCs
HOT'O MONYAATOPA C YaCTHYHHM DA3PANOM HAKOUUTENbHOK eMKOCTH
CI. NeTaHMe ero OCymecTBAAETCH OT KCTOMHMKOB (6,7).

Tenepatop pacoTaer cJenyomuM 006pa3zoM. HW3KOBOABTHHE
3MeKTpHIECKEe AMOYJLCH ONHOK OOJNAPHOCTH OT OEPBOTO KaHala
Ky reHeparopa EMOYNLCOB 5 3alYCKaDT TeHEPATOD BHUOKOBOABT-
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Pmc.64. ycramopka IS uSMEepeHEA CKODOCTH DACODOCTO:-
HeREA yabTpassyka ACY-i.
a-0AOK-CXeMS ; G~CXeM& BHCOKOBONBTHOIG TEHel:
TOPa ; B~HOPME MMIYILCOB .



..2%..

HHX MMOYJbCOB 1. BHCOKOBOJIbTHHE HMOYJLCH ONHOR NOJADHOCTHE
OT reHeparopa I OOZAWTCA Ha Nbe3OMeTpRYEeCK¥H¥ E3aydaTeds U,
KOTOpHA npeolpas3yeT 2JeKTPHYECKHEe UMNYJLCH B NPOXOJbHNE
ynpyrue xoxeCaHuA YAbTPA3BYKOBOM 4acTOTH,. [loclie OpoXoxne-
HEaA gepes oCpaseln O 3T KONeCAHBA ODEHAMAOTCA Obe30KepaMi-
YeCRMM OpueMHEKOM [1 B O0peoCpasypwTca B 2JeKTpHYecKne CUI'Ha-
JH, KOTOpDHe NpeXBapHTEJbHO YCHIHBANTCHA B OJOKe 3 B IONaDT-
C4 Ha BXon ocmmanorpaga 4. PasBeprka ocOouwrorpagsa 3anycKa-
eTcA OT HMOYJAbCA BTOPOrQ KaHaas K2 redeparopa 5.

HaGnonex#e 3a MOMEHTOM OEDPBOI'O BCTYINCHUA SAEKTDHYEC-
KOT'O CHr'HAN& OT Op¥eMmHuKa [ OpOE3BONMTCA Ha 3KpaHe OCURI-
Jorpapa 4. YuopapieHEe OOJOKEHHMEM [EpBOrQ BCTYIJIEHHA Ha 3K-
paHe B OTCYeT BpEeMeHE 38I0epEKE YOPYIroro EMOyJbca B odpasue
OCYMECTBAALTCA C OOMOWBO KaJBCPOBAHHOY IVIEKTPOHHOH JNHMHAU
3alepXKyM MEXIy EMOYJbCAMB IepBOI'C X LTOpPOr'o KaHaIoB B Ie-
HepaTope 5%/.

Ilna npo3BYYHBAHEA OOpasmoOB ¥ XHNKocTE B MCY-1 mcooub-
3yeTcA ycTpoicTBO, OOKa3aHHOe Ha puc.65., JYeTpoicTRO coCTO-
AT H3 IBYX [IEeKCHIVIaCCOBHX miaT 2,8, CKpeIUIGHEHWX CTORKaME
3,19, 4Jamku 6 c BMOHTHPOBAHHHM B HEe Nbe30KEeDPaMHUECKEM H3-
aydareied 17 @ wroka 9 ¢ HakoHedHmkoM IS5, BHyTpH KoTOpOro
YKpeliieH NbeaoKkepammiecKmi opHeMHuk I7. Mbesokepamuka 17
OpUKpEeIAeTCA K HOBepPXHOCTM IPpPaJeBwX Kopnyca 5 ¥ HaKOHeY-
HEKa IS ¢ noMouwbd SHOKCHIHOR CMOJH, CMEEMaHHOR C cepelpAHHH-
MR ONBJIKAMM IJIA CO3LAHEA 5JeKTPEYECKOTC KOHTAKTa OCKJISNKE
nbe3OKepaMuKy ¢ IeTansMa 5 ¥ IS.

Bo m3CexaHu¥ KOppO3ME meralef 5 M IS5 OpE COOpMKOCHOBe-
H¥E C HaCHUEHEHM DacTBOPOM 3JEKTPOJHTa, OOpaslaME NOpPox X
XMIKOCTSAMH, OHY OOMelleHH B IUIEKCHIJIACCOBHe OOCOJIOYKHM: YallKa
6_u_konngguek 16. Ing CcO3NSHEA AKYCTHYECKOI'O KOHTAKTa MEeXLy

x). BmecTo yxa3aHHHX B GJOK-cXeme MCY-I CTaHI&DTHHX UPHGO-
POB MOTYT OHTH MCOONB3OBAEH XDYT¥e 8HANOTHUAHE OPRCODH:
TPeHepaTOpH HMOYJALCOB C KaJlEGOpPOBEHHOR JNHHEe} 3aleDXKH 3
aperenax 0,0I-I00 mxc, I'5-3b,I5-274,75-28A ¥ np. ycmias-
Tead: Jamoopu$t MwuruBoapTMeTp B3-I4, B3-4 u mp. ; ocim-
norpa?u ocecneuynBanKe INIATEALHOCTh Da3BEPTKH -2 mKe/
cm: CI-54, CI-65, CI-IB4, CI-16, CI-I7 M 4p. ; UCTOTHHKE
OATEHEA ¢ OOCTOAHHHMHM BHXOIHHMHU H&ﬂ%&leHHHMH 60-1000 B,
%%851 358 m mepeMeHEHM HanpAxeREem 12,6 B: BI-3, B2-3,

X Ip.
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9TEME IeTasAMA HapYXHH# TOopell Kopoyca S M BHYTPEHHAA 00—
BepXHOCTh KoJOauKka 6 npu COOpKe CMA3HBAETCH TOHKEM CAOEM
couunosa.

Cdopka ycTaHoBkM UCY-I

Tipadopu ycTaHoBkE MCY-1 pacmosaranTca Ha J&00PATOPHOM
cTone,coenuHeHue Gaokos I-5 (pmc. 64 &) npomssomarca Koax-
CUaJbHHM KaldeneMm C COOTBETCTBYWUMMM HTEKKepaMu, COelXHeHdl.e
GJ0KOB 1,6 ® 7 - MOHTaxHuMM nposonamu. [lpm cdopke HTY-T
NPOM3BOLUATCA CJelyolUHe COeIMHEHUA: I'He3m0 B3-4 "BHXON ycu-
IATeNs” ¢ THeamoM ocLmLtorpaga CI-20 "sxom Y ", BuXON Ka-
Hasa Il rereparopa I'0-4F c Bxomom CI-20 "Bxox 3amyck".

Ha KneMmH cXeMH I'éHepaTopa BHCOKOBOJBTHHX HMIYJbCOR
(puc.64 6) * ¥ y, ", Hakan aammn Jpm 150 8", "% 3/p "
COOTBETCTBEHHO NOLAETCHA NOCTOAHHOe HampskeHue 600 B ¥ mepe-
MeHHOe Hanpgaxkerue 12,6 B or YMI-I, OOCTOAHHOE HanpAxeHae
I50 B # 358 or YMI-2%/. lleHTpanskan Xmia kadeld OT KaHana
1 I'6-45 momcoenusAeTcs K NepBOit CeTKE JamioH iy, omreTka -

K MHHYCY ECTOYHEKa HanpAXeHMA 35 B. [lbesoxkepamyyeCcK¥it npu-
EMHYK YCTDOHCTBA IJIA NPO3BYYUBAHUA C OOMOUBD kadesas 12
(puc. 65 ) dYepes WTeKKep, NOACOEIMHARTCA K BXOLy NprOOpa
B3~4 (BHHOCHOMY MPOSHHKY). LleRTpaJbHAA XUia M OWIETKa Kade-
ag I (pur. 65 ) OT ObE3IOKEDPEMEYECKOTO RINIYYATENA DOINCOEKH-
HAeTcs K pesucropy K, (cMm.puc. 64 6 ).

Hananka ycranopkm UCY-I

Hananka UCY-1 LpPOU3BORATCH B dﬂexymmen noclenonarenb-
HOCTH.

1.0CGecneunBaeTcA BR/AXYEHMe pa3BepTkr ocuuIorpaja 4 or
BTOpPOrO KaHana reHeparopa 5 (puc, 64 6). LA aTOro nepekan-
yareds ocowuiorpadpa CI-20 "CMEXpoHM3aUMA" CTEBUTCA B [HOJO-
XeHAe "BHEUWHAR", OepekIoyarTeJ b ' eXUM 3amycka" - B LOJOXe-
KEe "xmOymas". B redepartope I'S-45 2pexswdarensy, ynpasiaouyue

x) [locse COOPKE OaHe b PeHepaTopa BnJOKOBOJBTHHX MMIYJIbCOB
g 6e30nacHoCTH 38KPDHE3ETCH KOXYXOM K3 HIOJAUKOHHOTO
marTepyaia.
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PRC.65. YCTDOECTBO INA NPO3BYYMBAHHA OOD43LOB 2
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BTODHM KaHAJOM, CTABATCA B cjenyoumee OOJOXeHEe : "ocJaadie-
Axe IB" - B mojgoxenze "0, "IJIMTENIBHOCTDH HMI.MK.CeK" - 0O-
Joxer#e "I" m "¢ 0,I". Nocre BrkIwYeHRA #OpEGopoB CI-~20 H
T'5-4b B ceThb OeperumuarTeneM ocumuiorpapa "ypoBeHb 3anycka”

¥ Oepelumdarena reHepaTtopa "HONAPHOCTH" KaHaaa 2 K "aMIiIE-
ryna [1" moGuBawTca MOABNEHUA HA 3KpaHe ocomwiorpapa  yc-
TORYMBOE TODH3OHTANBHON CBeTAmeldcA JHHEMRE (CJel SAeKTPOHHO-
ro ayda). fpKOCTH JEHHE ODpeNesseTcsd JacTOTOM CJeNOBaEEs
BMnynbca kKadana [1 I'S5-4B m mosoxeBdeM OepeKJpuyaTeas “ApKOCTh
CI-20. PexkomenmyercA NEpeKJDYATENH YODABNEHHA YACTOTOR cJe-
HOBBBHH aMoynascoB I'6-4b6 ycTaHOBMTE : "4acToTa" B HOJOXEHHE
"xI0“", "wacrora cienoBaHMA H, "Ha neneHme 4. [lpg BKJIOYe-
HEE DA3BepTKE B A OPOBENEeHHA NOCJEeNyOMmEX K3MepeHEd CKOpOC—
TH YOPYTMX BOJH B o0pasuax M XBIKOCTAX IJIATEALHOCTh Pa3BepT-
kB CI<20 (mepewnpyarens “nxnteasnocra'./ws/%nv Z "MHOXE-

Tenp") ycTaHaBINBAETCA DaBHOM Zjuw/cnz ,8 Meperjpyatend re-
Heparopa I'S-45 "BEN 3amycka" CTABETCA B [OJOXeHME "BHyTD".
2.YcTaHaBAMBADTCA 3alaHRHEe HOMAHAIN HANDAXEHHE Ha
RIeMMaX T'eHepaTopa BHCOKOBOJNBTHHX EMIOYIbCOB (pHC. 640),
Insg 3Toro mocle BXJIOYeHHA OpHOOpoB YMII-I1 u YWII-2 B cets ¢
nomowsn ODepekanyarened (nexagauk "20-I150-300-400-500-600",
peocrar 20-600) YWII-I ycraHasiupaeTcA HANpAKeHHe NHTAHREA
cxemy 600 B. [lepexmoyaress YUIH-2 pacmonoxeHHHe HAN T'Hesna-
M "0-50 ) 0-3 ma"m "20-300 B 0-250 Ma" ycraHasimBabTCA
HaOpskeHMa coorBercTBeHHO 35 m IS0 B.

U3meperre CKOPOCTH MPONOJBHHX BOJH B_o0pasgax H
XuIKocTH Ha UCY-I

W3mepeara OPOBOUATCA B CJAENyWUWeR NOCIEZOBATENBHOCTH.

I.Crannapraue npEOGOpH WCY-I BKANYAOTCA B CeTh ® OpOr-
pepanTca 10-I5 MmEHYyT.

?.Odpaaeu yCTaHaBJIKBAETCA B YCTPORCTBO IJIA OpO3BYyYHBa-
mur X/ (puc. 65 ). La sroro:

a) DOBEPXHOCT: JAWKK 6 NOKPHBAETCH TOHKEM CJoeM I-2 MM
fuoKna, HacHmaomero odpasel ;

¢) Ha IHO YamK# 6 ycTaHABIMBAETCA odpasem ;

B) I JAyNIEHES 8KYCTHUECKOTO KOHTAKTa BepXHull Topen

1) lwinenp 7 OpE HSMEpeHRAX ¢ O0paslaMH CHEMaeTcA.
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cdpaslua cmavyyBaeTcH (¢ nomMoL10 ARNEeTKA) GuIionIOM, HaCHiIlan—
MM 00pasel ;

I‘) WTCK ¥ WISBHO ONYCKAETCHA IO CONDUKOCHOBAHWA HEXHE-
To TOpUa Koapauka 16 ¢ NOBEDXHOCTHLO BEpPXHEI'O TOopla oopasna
B B 3TOM NOJCAEHKM PUKCHDYETCA BMHTOM I3,

3.Ha 3KpaHe OCUBLIOTpAga NOABIANTCH IODU3OHTaNbLHHM
CJeN 3JIEKTPOHHOTO JIy4Ya ¥ NEepBHE MepuomH 3JEKTPHYECKOI'd
CEPHaNa OT UPMEMHUKA YJAbTPa3BYKOBHX KoJeGaHhi (uepexwgare-
JHE: "3anepkka Mk/cex I'5-4D).

4.TlpoM3BOANTCA pericTpanmA OepBOro BCTYLJICHHA 3JIeKTph-
YeCKOr'O CHI'HAJa OT NDMEMHMKA YJbTPa3BYKOBHX KoJeSanum Ha
3KpaHe ocnmuiorpaga.B UCY-I1 mrs sToro EcOooap3yeTcA HOBHY
MEeTOI "OTpHB-BO3BpAEHMe", KOTODHA 38KINYaeTCA B cJerylieM:

a) cael BJeKTPOHHOTO Jyda Oepel HePBHM BCTYILIEHEEM
¢ NOMOLbD DYUKE BepPTHKANBHOI'O NepeMemeHus Ayda B CI-20 coe-
MemanT ? CIHOR. M3 TOPH3OHTANBHHX JMHEM WLKaTH dKkpaHa (moao-
xenme I*/) (pEc. 64 B ).

6) usMeHAs BpeMA zamepxkd (OeperapuaTeNy "3aTepEKa
MKCeKR" ¥ JuMmM0 WiaBHo# peryaupoBku I'5-4B (nodusawTcs 3apmas-
IHBAHUA BHINYEHUA DA3BEDTKH,OTHOCHTENHRO HEepBOI'O BCTYIIEe-
HBA Ha AT = 0,05-0,1 MKCeK, OpM BTOM Ha 3kpaH® HEOMOIEET-
CA OTPHB CBeTAWMEroCd cJela Jyda CHCHana OT BHODAHHOK IWHAH
mraas (nozoxeAwme 3).

B) mpomosxas Del'yJEDOBATH Bpemsd 3aNepXKE BO3Bpama-
DT HAQYaJ0 CJeXa Jydya CHIrHaxa OepBOro BCTYIUISHMA K EBHOparHOHR
nzERd wReay (noyoxexme 2).

B OoxoxeHEe 2 mO pyduKaM "sagepxka MKCeK" K JuMOy I5-
4B OpoM3BONATCH OTcUeT BpEMEHE 3aLepxk® AT B Mrcex,OTcUer
IOoJXeH OPOR3BOLUTHCA ONEPATOPOM NBAXmH (Ipu padoTe C JnM-
oom). Pacxoxnmemme B oTc4YeTax HoOyckaeTcs He Goxee 0,02
MK/Cex

[ipr perucTpauum OepBOr'O BCTYWICHUA ero aMIUIATYHA Ha 9K-
pane ycTaHapjEpaeTcA PABHOR 3amaxAoft Bexndpde (I mim 2 cm)

x) Eca® Ha 3KpaHe OCIWLIOIpaga HACIOKAETCA NeDeBEPHYTAHA Kap-
THHKA [epBOr0 BCTYWIEHHMA - KOHUH KadejR or u3jgydareict,
OORXONAUKE K DEe3ECTOPY A, ,HEOOXONUMO LOMEHATH
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(nepexJoyYaTedE: arTeHKATOp "B3-4" ¥ "ycwrmreap YU B CI-
20).

5.C nomowsb CTAHOApPTHOI'O MUKPOMETD& M3MEepAeTCA DaccTo-
AHMe Mexny miactaHamu II (prc. 65 ) Lo B mm.

6.[lpA OpO3BYYMBAHHM XEIKOCTA Ha 4YamKy © YCTAHIRIUBa-
eTCA URAXEODP 7, B KOTODH# HAIABEeTCA HACCAENYEMHR JIDHI.
lirox 9 Tak e KaK B B cayyae C o0pasmoM WIABHO ONYCKAETCA
IO CONUPHKOCHOBEHHS HAKHErO Topua KoJjmnayka 16 ¢ OOBEpXHOCTHO
XUIKOCTH, lanbHelmne U3MeDeHEA BedwIRH o T E Lonn OPOB3BOIAT-
CA QHAJOPEYHO H3MepeHusM ¢ oOpasuoM (OYHKTH 3-5 NARHOTO
pasnena).

[Ipa Dpo3BYYABAHEE OCpa3mOB M XHIKOCTEH BpeMA permcTpa-
OHE MOMEHTa [NepBOr0 BCTYIJIEHRA BKJNYAET: BPEMA NOCTOAHHOH
3alepXK¥ B annapaType, BpeMA NOCTOAHHOA 38IEeDXKA B Iwpaie-
BOM IHe netafdeit 5,15, B IIEKCHIIACCOBOM OHE Yak# & # KOJ-
pagke 16 ¥, HaKoHel, BpeMA OPOXOXIEHEA yOPYT'OI'O AMIYJAbCA
no ofpasny (XERKOCTH). Bce OOCTOSHHHE BPEMEHHHE 3aNeDEKR
ACKIDYapnTCcA C NOMOWBD METOXMKE OTHOCHTENBHHX H3MeDeHH#.

OnpenefedEe CKOPOCTM HPOROJNbHHX BOAH Upm Ha oGpasuax
MOXET IPOM3BOIRTHCA IByMa ciiocodami. Ilepmu#t cmocod sakin-
98eTCA B NOC/eNOBATENBHOM M3MEPEeHWU BpeMeHE 3anepakn 4 Tp
oA T2 Ha ofpasnax pasqugHoz maMHe (Hampmmep IS5 » 30 mm),
NpArOTOXMEHHHX X3 OINHOM NOpOOH

Lon, - hna 2T
Zf = — k.. 03 ... 8l
i aT, -aT, 107 #feex
rge L aa ¢ X L 1, COOTBETCTBEHHO pacCcTOAH4AE MEexXly [nac-

reHaMB II B MM OpA OpO3BYyYUBAHKM OLAAHHOIO E KOPOTKOTO 00pas-
moB. ATy u ATb ~ COOTBETCTBEHHO BpDEMA 3alEpXKK B MKCeEK
IpE OPO3BYYABAHMA IJMHAOTO H KOPOTKOrO 00pasuosB.

Bropo#i coocol 3aknwyaeTcd B HOCJAENOBATENbHOM HSMEDEHHR
BpPEMEHY 3alleDEK¥ MpY HANMYMK weRNY H3JydaTesem M NpPHEeMHUKOM
cHavana odpasua nopomd - 4Ty, a 3arem IUCTENNAPOBAHHOM -O-
- ATy .

?/79» : .-.,_.Lli S ;C\-”
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TIe ko - LAKAA 00pasua B MM,
V,~ CKODOCTh NDQROJBHNX BOAH ODH NaHHOU TeMmnepaTy-
pe B AHCTALIEPOB&HHOR BOZEe (cM.Tadx.).

CROPOCTh yAbTDasByka VU, B IECTELIEDOBAHHOHM BOIE
OpH pasuMyHNX Tempeparypax t ©C.

t% % Y wmlcer } t % : %, u/cex
I5 1466,75 25 1491,50
16 1469,70 24 1494,29
I7 1473,07 25 1497,00
18 1476,35 286 1499,64
I9 1479,55 27 1502,20
20 1482,66 28 1504, 68
21 1485,69 29 1507,10
22 1488,63 30 1509, 44

Inesa oCpasua L, OOJAYY&ETCHA 0O DPEesyJbTATAM K3MeDEREA
paccToAHEA L s Mexmy mracteHams 11 (cu.puc 65 ).

Lob’ 2 Loa -0 L ... 83

THe 4L - DasHAUS Mexny ECTHHHOR IJIMHOM odpasna L., B pac-
cTomHEeM L nx DOnyyaeMmas OO DeSYJETATaM ASMEDEHMA
LAERH 9TanoRa (Meramlndeckmit ofpasen €o CTPOro
napaeJbHHME OQUTBPOBAHHEMYM TOPHOAMYK ) B DPaCCTOAHEA
Mexny miacTmHkamu II IpE DOMEWeHEm 3TaIO0HZ2 B ye-
TPORCTBO IJIA NpPO3BYYEBAHEA.

[IpakTudeckr 3 UCY-I perucTpupyercd CKOPOCTH LPONOGIbHOK
BOJHH B Maccuee B odpasmax,IIRHa KOTOPHX He [peBwmaeT #X IB-
amerpa.Kak opaBRNO LA OPO3BYYEBE&HEA KCHOJB3YNTCH OOpa3UM
HBamMeTpoM 25-35 MM NpE cOOTBeTCTBYDUWeX piuHe 15-25 u 20-35
MM,

OnpeneseHEe CKOpPOCTH OPONONBHHX BOIH U~ B XKENKOCTHE Opo-
E3BOXETCA DO popmyxe (8I).[Laa 9TOrO NOCHENOBATENBHO H3MEps-
DTCA BpeMA S3lepXK¥ OPE 2-X DASJHYHNX YPOBHAX OOTpPyXeHRA
Topna roanadyra 16 (pac. 65 ) B XENKOCTh ¥ COOTBETCTEYDMHE
PaccTOAREA Mexny mwiacTeEam¥ 11. ToYHOCTR ompenejeHHs CKOpOC-
TE NPONOJBENX BOJH B O0pa3nax 4 XunkocTd ma UCY-I - IZ.
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Tnapa X, M3YYEHME CBOZCTB NOPOJ-KOLEEKTOPOB
B ILIACTOBHX YCIOBHAX

§ I. Odmme cmegennd. lea® mgcaemopaHmd

QRILTPATMOHHO-EMKOCTHHE M QEIHYECKHe cBOACTBE KOLIEK-
TOPOB E3ydYanTcA OCWYHO Ha ofpaslaxX KepHa IpE arTMocdepAnX
3HQYeHMAX IaBJeHHH H TemuepaTypd. B eCTeCTBEHHOM 3aleraHEH
NOpONH MCOHTHBANT Ne#CTBEE I'eOCTATHIECKEX B I'80TEKTOHEYEC-
KEX HanpfAKeHE#,a Taxkxe TeMnepaTypH, KoTopue INedopMEpynT mo—
pPOLYy B H3MEHADT ee (m3EYeCKEe CBORCTBa. KoamuecTleHHAA
OUEHKA 3TAX W3MEHEeHE# HEeoOUXONHMA:

I.Ixa yJeTa BAMAHMA OIACTOBHX YCJOBER NpE NOCTPOEHRE
0eTpoPE3HICCKEX 3aBHCEMOCTe# (HROpEMED 3aBHCEMOCTelt F% =
$(m) u Vp =f(m) BcnombsyemuX OpE ONpEeXeJeHKR KOLAEKTOD-
CKEX CBOH#CTB IO NaHHHM [OSOMHCJIOBOE I'eO(U3EKE).

2.1ln7 BBELEHEA TepMOGapEYEeCKEX NONpPABOK B IapaMeTpH
OOpox, EClNOAb3YeMHe OpE moxcdere sanacos (RoagdEmMeRTH mO-
PECTOCTH ¥ He(Te-ra3oHACHUEHHOCTH).

3.0pr cocTaBneHEE OPOEeKTOB pASpRJOTRE MECTODOXIeHHH
(m1a ompemeXeHWA KO3(UNEEHTOB. CXAMAEMOCTE E ODOHRLIAEMOCTE
IOPOL B ONMACTOBHX YCJAOBEAX).

JH3¥YeCKEe CBORCTBA HOPON B €CTECTBEHHOM 38XEIGHHE H3y-
JapTCA SKCOEepEMEHTANbHO,.[pE 3TOM HCOOXb3YeTCS OPHHIAND MONe-
JUDPOBARES LABJAEHE# H TeMOepaTypH NpORJADCTPHPOBAHHHE Ha
pEc., 66 ,Q0pasen NOpOIH HACHNERHHR MOLEJBD OIACTOBHX (UIDE-
IOB NMOMEMAXT B BAACTHYHYD OCOJOUEY H OONBEpranT CEATHD EME-
THpypmeMy HeldcTBHe CpelHero HODMAIBHOrO BampsxesEs G .0x-
HOBpeMeRHO B DOP&X NOPONN co3naercd AasiedEe Guomna P -
HAJIOr NOJNACTOBOrO I&BJIEHEA ® NOPOLYy RarpesapT N0 OA&cTOBOR
remnepaTypi t .llocse 8TOro ¢ OOMOmMBD H3MEDHETEAbHOH ammapa-
TYPH PermcTPEPYOT (H3HYeCKEe OapaMeTps odpasua.

lon me#icrBEem pasHoctE ( © - P ) masypaeMo# 3¢peRTEB-
HuM HaopAxeHHeM, Oopona Iedopwepyercs. [Ipd nocTExegsg (G -
P) r ¢ 3HaveHE#, XapaKTepHHX LIS IVIyOHAH 3&JeraHmd,CcBoR-
¢TBa 00pa3lia COOTBETCTBYDT CBORCTEAM NOPOLH B MAACTOBHX YC-



-203-

CxeMa MOOENEDOBAHEA MIACTOBHX

Pae,66.
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NOBEAX. PONB MIACTOBOTO HaBNEHEA B IedopMAUHME KOJLAEKTOPOB
GOJIBUAHCTBA MECTODOXNEHEM OOCHYHO HEBEJHKa B CBA3HM C HH3KOR
CXUMAEMOCTHD OCHOBHHX HODPONOOGDA3YDMHX MEHEDATOB. J10aTOMY,
@CAH [pA HCCAENOBSHEAX He CTABAT CHENEANBHNX Lesef,3Hage-
HHe IIACTOBOI'O HABJAEHHA B ONNTAX BHOADAWT MOCTATOYHHM JIHNE
INA yCTpaHeRHA HENOHACHMIIEHUA M COXPAHeHAA arperarHoro Coc-
TOAHEA BHYTPHOODOBOM XHIKOCTE OpPE HarpesaHmm. dame BCErO
onuTH NpoBOZAT Op P = I00 Kr/cM®.

ppeKTHBHOE HanpAXeHRe Ha IJyOuHe 3aieranad (G -P)h
MOXHO DACCYATATH 0O [IOTHOCTAM BHIEJEXANEX [OPOJX, 1ACTOBHX
KRIKOCTe# B PAyGHHe oTGopa kepHa / I8 /.

N
(G-ph = Zg CART LY ... 84

rie J;, # 0y - IUIOTHOCTH OODOXH M HacHmabuell ee XALKOCTH
h;~ MOMHOCTE { ~TOr0 JATONOIHYECKH ONHODOI-
HOTO TOPE30HTA.
g - YCKODEHHE CHIN TAKECTH.

Eca® NMIOTHOCTH BHIEJEEANEX NOPOX ¥ BOL HEM3BECTHH,TO B
OepBoM ODHCIEXEHHH MOXHO BOCNOJB30BATHCA CPEelNHHMH 0O paspe-
3y IUIOTHOCTAME. B 49acTHOCTH, OPM Jn, ¢ =2,5 r/cM® So.c0=
I,I r/cu®, paBsercTso (84) npEMer BHI:

(G-P)h = Qiuh ... 85
rie G© ¥ O BHDaXeHH B Rr/cuz, a h-BM.

[lp#x oTCyTCTBEM H3MepeHHHX 3HAYEHHX TEeMIepaTypH B CKpa-
XUHaX,I'Ile OTOOPaH KepH,JIACTOBYD TeMIepaTypy pacCYBTHBADT
O SHAQUEHMD CPEeNHEro r'e0TepMAYEeCROr'O I'DANHEEHTA B HSYTI8EMOM
peruosxe.

OTHEIATENBHOR OCOCEHHOCTBHD OCANOYHHX TOPHHX HOpOX,
NpelnCcTaBIADL .« COOOR CHOXHHE IeTepOoreHHHE TeJa,He OoGIazap-
wMe uiealbHO# yOPYTOCTHD,ABIAETCA HaMIMe HEOOpaTEMHX (oC-
TATOYHHX) MedopManEii U THCTEDE3UCHHX SBJIeHHEH,3axM0YaDmAXCA
B HeCOBN&NEeHHE 3HaYeHHY QU3KYECKUX CBOKCTB STHEX TeJ OpH
yBeXRYeHER W CHHUXGHHHE I8BJIEHHE,

Ha puc. 67 mOORasaH OPEMEp 3KCOEPEMSHTAIBHOrO H3yYeHEA
H3MEHEeHRY SJIEKTPHYECKOI'0 CONPOTMBJIEHER ¥ O0beMa BHYTDEOOPO-



Pro.67. BiusgEEe HeoOpaTHMux Xepopmanutt B I mmxie Har-
pyxeERA , Mairodex~BosEeCeHCKOe MECTOpOXISHEE,
M3BeCTHAK, M =9,5%. I - I mmrn; 2 - I mux;
3 ~ npamo#t xox ; 4 - oGparuuit xon.
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BOE XHIKOCTE B 38BECEMOCTE OT 3(PPeRTHBHOrO HANpPAXEHHEA O0-
pesna H3BeCcTHAKA Mairo0eK-BO3HEeCeHCKOro MeCTODOXNEEHRA,0Tol-
PBHHOro C ruyOMHu 2320 M. Kax BHIHO H3 pHCyHKa, HeoOpaTH-
MHe IedOpMAlEM OOpPOBOrO mpocTpeEcTea ( 4 U%//DZ ) meoGp.
HEOMONATCA B NEepBOM UMKJIE HarpyxeHEA OOpONH,KOTOpHE Xapar-
TepHEsyeTCH He38MKHYTHME ¥ MEDOKEME HeTJAME I'BCTEpe3HCAE.

Bo Bropom mEKJe odpasen HedOpPMEpOBAICA yupyro. Hawm-
9Ee HeoOpaTHMHX RefopMmandlt, OpOSBIAKMAXCS B OEePBHX ITHKIAX
HarpyXeHHA, OCBACHAETCA YCAUKOR HOPOINH 38 CYET ARKBRIANEE
BO3MOXHHX MEKDOTDEWHH, BOIHHKUEX B HOpONe OpZ €e BHCYmMHBA-
HER, JRGO B Ogpounecce BHOYpHBaHHA. JadopaTopHoe HSYYeHEe
XOpomWO CUEeMEHTHDOBSGHHHX MeCYaHHX KOJJEKTOPOB, & TAKXE H3-
BECTHAKOB [TOK&3HBAET,YTO OCTATOYHHE XedopMAmME peIro Ope-
BHUENT 25% OT BeJWYHHH OOJHOH NeOpManME B HAGIDIADTCH
OCHYHO NpPE W3YyYeHHH CHIBHO-TARHECTHX OECYAHHX B HE3RODODAC-
THX KapPOOHATHHX HOPOX, CheHyeT OTMETEThH TaKke, YTO CYHECT-
BeHHHE HeoOpaTimHe NeQOpMAlIME MOr'yT OpPOSBIATHCA NPE Helpa-
BEJABHOM XDaHEGHHMA KepHA, B JACTHOCTH, ODH €r0 3aMODAXHBAHRE
B 3UMHHX YCJIOBREAX. Pe3yAbTaTH HCCJAENOBAEEA TEKOI'O KepHa §y-
IYT HeoObeRTHBHuME. JUId pasiesbHOrO E3YyYeHHS HEOOPATEMHX E
YOPYTEX RedopMaldit Ha KaxgoM odpasile peKOMEHIYeTCHA OpOBO-
IHTH OBE-TDH ILHRJIA HCCJAENOBAHEX ODE YBENHIEHEH ¥ CHEXCHMM
LaBIEHHA BCECTOPOHHErO cxaTBA. Ooparmmue (ynopyTee) OCbeMHNE
Ie(popMaUAE KOANEKTOPOB OLEHHBADTCA € NOMOMBD KO3(DPBIHEHTOB
cxEmaeMocTef. HaEConpwE# BHTepec OpencTaBideT KOAJEIEEHT
CXEMEEMOCTH NOp ﬁn

Va
Jan = - g(G*P)]P,t ... 86

rre |/, - oO6seM mOpPOBOrO OPOCTPAHCTBA, & HHIEKCH Yy KBagpar-
HHX CKOGOK OOK&3NBANT,YTO OpOE3BONHAA B3ATA ODH
OCTOSHAHX SHAYEHEAX BHYTDROODOBOTO NABNeHWA P K
temneparyps t . Cmocod pacyera /37 Do S8RCIEPE-
MEHTAIBHNM NI8HHNM CyHeT HSXOXeH B § 3.
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§ 2. Angapatype

B macrosmee BpemA CepMEEAs annaparypa LA USYYEHEA
KoMOoaerca (EsEYeCKREX CBOMCTB OpPON OpH -BO3jlekcTBUM Kapie-
HEA ¥ TeMoepaTypH He BNOyCcKaercd. HameTmiEchr nBa Hampasle~
HBf B DAsBETEE TEXHEKE 3THX ECCJejOBaHME. Bo-nepBHX - CO3-
JgEBe YHABEpPCaAbHHX YCTAHOBOK, NOBBOJANMAX pemaTh MEPOKEH
KpyT 8afmad, CBA3AHEHX ¢ NaHHOX mpolueMoff. 3T0, Kak OpPEBENO,
CHOXHHe NOPOTOCTOMEAe anmapars, TpedyniEe BHCOKOKBAXRQHIM-
POBAHHOT'O OGCAYXHBAHHA, KOTOPHME OCHANEHN KDYNHHE HaydHo-
HCCHeXOBATENbCREEG ODPraEEsanyi, BelyuEe pacoTH B 3TOM HaOpa-
BAGHHH.

K raxEM ycTaHOBRAM NDPeNBABIANTCA CJAELyDmAe TPECOBAHAA:

I.HamGonee NOAHOE BOCHNPOM3BENEHEE IIACTOBHX YCHOBHE E,
B 4Y4CTHOCTH, BO3MOXEOCTbH MONEJEDOBSHHA CJHOXHOHANDAEEHHOIO
COCTOAHEA NODOX.

2.llMpoxmt IMaNa30E BOCOPOM3BENEHHA TepMOCapZYECKHX ye-
Zopud (MOnENEpyeTcA IYORHA 384eraHMA OOpOX IO I0 KM).

3.KOMILIEKCHOCTh H3Y4YeHUA BCeX BaxHeimux QESHICCKEX
CBO#CTB NOPONH: CXAMEEMOCTH, HOPHCTOCTH, ODOHHIIA6MOCTH,Hed-
TEHACHIEHHOCTH, 8JeKTPHYeCKOr'o CONDOTHBIEHEA, CKODOCTHE Opo~-
XOIBHHX BOAH, NAjdysEOHRO-aNCOPCIMOHHOX S8KTHBHOCTH.

4.BHcoKad TOYHOCTh H3MEDEHHA PErECTPEDPYEMHX 8DAMET-
PoOB.

Us cymecTByOUEX YREBEpPCAAbLHHX YCTAHOBOK B KavecTBe Iple

Mepa MOXHO UPDEBECTH nBe. Huxe naercd KpaTkoe HX ONHCaHEe,

JuuBepcanbHas ycradonka MUHX®TIl nag w3ydeHas gus@yec-
KBX cBoliCTB TODHHX NOpo] B IACTOBHX YCAOBEAX

YampepcanrBas ycranopka MUHX ® ITl Owina paspadoTana B
COpPOEKTEPOBAHA COTPYNHKMKAME KapenpH OpOMHCAOBO# reofE3mKH
MUEX = TTl mM.M.M.Tyokumea coBmects0 ¢ CKb HHcTuTyTa Hefrexs-
mE9yeckoro cinresa AH CCCP & BoT yxe B TedeHme pAxa JeT yc-
NemHO BCOOAB3YETCA OPE NPOBENEeHER SKCHEDEMEHTANbHHX HKCCJemno-
BaHEE QM3EYECKNX CBORCTE IOpPHHX OODOR UDE BO3NeH#CTBRHE IAac-
TOBHX YCJOBEH.



YcTamoBKa NpenEasEaveHa IAd M3Y4YeHEA BOXO- H HedreHa-
CHII@HHHX LRAMHIPEYECKEX O0Pa3sunOB POPHHX HOPON KEaMeTPOM
27-28 Mm » mamsoR 20-50 MM B nEanasoHe BCECTOPOHHETO A8B~
Jenra o 1500 xrc/cmz. JACTOBOT'O HABNeHEA Xo 250 kxrc/cu
E Temmeparypu Zo 200°C,

B yKa3aHHOM KR&NA30HE TePMONKHAMEYECERX YCIAOBHE EOryT
ONTE ONpeZesieHH CEELYDHIHE OapaMeTpH:

I.KoafpunmenT cxEmaeMocTH moOp.

2.KosgxpaiseRT HOPHCTOCTH.

3.Kos¢punuenT OPOHENAEMOCTH.

4.YnesabHOE BASKTPHYECKOE COODOTEBAEHEE.

5.CROpOCT: peEcCHPOCTDAHEEES YOPYrEX BOMH.

Kpome TOrc, npa BHYTPENODOBOM NABNEHHE, DABHOM aTMOC-
{epHOMY ,MOTYT H3yuaThCA TaKKe NRGPYSHOREC-ANCOPCHEOHAHE L0~
TEHLMANH,

CxeMa yCTAHOBKE OOKAa3aHa Ha pHAC. 68 .

OcHOBHHM y3JHOM YCTSHOBKE ABISETCA KaMepa BHCOKOIO I8B~
zeura (I), mpemcrasaswmes co0o# TOACTOCTEHHNE COCYX E3S cTa-
ax 40X. BuHyTps KaMepH OoMemaeTCE EccaefyeMuli odpasen HOpO-
mu (2), KOTOpHE 3amEmeH OT l-ACA8, HAXONAMETOCH BHYTDE KaMe-
pu, maEEerof (3) B3roTOBXeHRO# ®3 MAcAOCTOMKOH B TepMocTOR-
Ko pesEHH., DOROBOe maBIeH': H& o6pasen CO3TaeTCA C DOMONBD
XacTopoBoro Macia ot Hacoca HEPy, & ocepoe - ¢ OOMOmBD I'EX-
pompecca (4) ® mopmae# (5) or Hacoca HEP,. TaKEM 0CpasoM,
KOHCTPYKIIAA KaMepH OO3BOAAET MONESNRpPOBATH CAOXHO-HANDAXEH-
HOE COCTOSMHME HODONH C Da3iMJYHHME SHAUEHMAME GOKOBOT'O M
0ceBOr'c naBueHE#, HaMepHTENBHHE NOPWHH H30JHDOBAHH OT KaMe-
pH BHCOKOT'O NABASHEA ® ABAADTCA SJEKTPONAMH ODE HW3MEDEREH
SZeKTPMYECROr0 COOPOTEBIERHEA 00pas3mnoB. [AA ESMEDeHEA CROPOC~
T OPONONBLHHX BOJH BHYTPE OOpmHER pasMemeHH Nbe30NATUNRR
(6). Harpep RamepH OCYmMeCTRASETCA C HOMOUBD siexrpomeud (7)),

B npomecce EccienomaEuR mox nelcTBHMeM ECeCTODOHHEro
CX8THA BHYTDHIODOBAT XEOKOCTH BHAEMAETCS HS 00pa3ma X moCTy-
UeT B ASMepATEXbHENe KauemuapH (8), KOTOpHe MO3BOXADT (EKCE-
PoBATH W3IMeHeHHe O0beM& §OP C TOYHOCTHD IO IC)'3 mM. OnsOBpe~
MeHHO C pePHcTpamde# ypoBHEeR XEEXKOCTHM B MSMEDETENHHHX KaURA-
Mpax OpPOMSBOXETCA H3-<epeHEe SJEKTPHYSCKOrO COOPOTHBISHEA
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odpasua 00 JABYX3JEKTDPOXHOR CxeMe C DOMOWBD MOCTa IepeMmeR-
HOI'O TOKA C NapaljiejbHEM BRIDYEHHEM OCHOBHEX DJieYel eMROCT-
HOro xapakrepa (CM.Ta.XI). HsmepeHEe CKOPOCTH YODPYrEX KO-
JeGaHE® OCyWecTBAAETCHA C IOMOIBD YALTPA3BYKOBOI'O IEeQeKTO-
crona NYK-20.

QwIbTpanMA ARIKOCTE depe3 oldpasel odecnedusaeTcsd Xo-
saropoM (9) HempepuBHOTO Ke#CTBAA, DENYKTODHAA CHCTEMA RO-
TOPOro OGecneduBaeT KaJIBCPORAHRHE DACXOIH XMIKOCTE 4Yepes3
odpasel ¢ OOI'DEWHOCTHD He Oosee 1%. BosHEkapwWuit OPE BTOM
Ha odpasne Depenarn IaBIGHEA DEUECTDADYeTCH Ha IBarpamme C
gomowsy IEfpepeHUBaNbENX MaHomeTpoB IM (I0) ¢ mpemenamn u3-
mepennit 6,3 ¥ 0,63 Kr/cM°. [lorpemHOCT: H3MepeHHE# HEdManO-
MeTpoB MeHee I%, TAKEM OGPA30M MEKCAMAJILHAR CYMMRPHAd NOr-
pemHOCTh B oUpeleleHHH fepenana I@BIeHEA QUIbTpyome#ca XHI-
ROCTH Ha o0pasme cocTanmideT 2%.

BeHTHAM BHCOKOrO RamieHus (II) cayxaT nAA OepeKpHTHEA
FAILIAPOB IPH M3MEDEHMM OPOHMIAEMOCTH, a paslexurens (I2)
MA OTCOENEHEHEA CHCTEMH TPYCONPOBOLOB O0ecHedrBapnmmMX (HIb-
TPaUM EMAKOCTH NPM H3MEPEHNHE SJeKTPHYECKOr0 COOPOTHRIEHES
ofpasua.

Jlapnenne BHYTPEOOPOBO# KMIKOCTH CO3NAETCH C IOMOMBK
830Ta OT MANOraCapETHOro Koynpeccopa (I3), passmsanmero
JeBnenue rasa mo 1000 kr/cm®. A BaxyyMHpoBa&HEA odpasna ¥
CHCTEMH [I. IBOILAMMX TPYOONPOBOLOB CAYXET BAKYYMHH HAcOC TH-
18 B¥-4.lna ounCTKE QEIBTpyOMeHRCA XEIKOCTH Haxonsme#cA B
eukocrax (I4) m (IS) cayxur ¢urerp (I6).

Ha ycT2HOBRY OOJYyYEHO aBTOPCKOE CBHIETeNhCTBO ¥ 196432
o7 16.X.65 r. Donee moxpodHO KOHCTDYKIEA OOWcaHa B JATepa-
type / 80 /.

M3 ycrpo#icTB 4BANOIAYHHX 0O CBOeMY QYHKIMOHAJIBHOMY HA3-
HQYeHEN U3BECTHA TAKXE YCTAHOBKA (QE3MYECKHX BemecTs,IpEMe-
pemad PameHckuMm orneseHmem HIIO Cowsreogusuka.

JcranoBka TEoa YPC PameHckoro orzesenus HIIO Cow3reodu-
3Ka NpexHasHadyeHa IJg ONpelfeJeHAsS CXEMAEeMOCTH, OOPXCTOCTH,
JIeTLHOIO 3JeKTPEYECKOr0 CONPOTUBJIEHAS M CKOPOCTH YODYI'HX
WJIH 00pa3loB OOpOX B YCJAOBHAX BHCOKMX NABJIEHME B Temiepa-
p.
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KOHCTpPYKTHBHHE OCOOEHHOCTH® yCTAHOBKA NO3BOJANT IPOBO-
IETh MCCJAEJOBAHUA [PHM BO3IEACTEAM Ha 0dpas3ell NODOJAH BCECTO-
poHHero naminedua 1o 1500 KP/CM2 » BEYTPANOPOBOro NaBJISHHEA
ro 1000 xrc/cuzn TeMOepaTypH IO 25090.

OCHOBy YCTAHOBKM COCTARIAET Kamepa BHCOKOI'O JARJIEHHA ¥

TEeMIEpPaTYpPH, H300paxeHHas Ha pUC, 69.

Kopoyc xamepu (1) mpencraBngeT cOGoi WANHHIDHYECKHH
TOJCTCCTEHHHA COCYIN M3roromiuerdsd #3 craium 40 X.

3arpop (2) ¢ YWIOTHAOMUMUCA METALIHIECKUME KOJbLAME
(3), (4) m (5) ¥ pe3spHOBEMH KOJBUAME (9) ¢ MOMOMbI KPHUKH
(6) ¢ ymopHo# pe3bCoi co3ManT HEOO0XOIUMYR T UIPOR3OIALUD
KaMeDH OT BHemHeRl CpeinH.

B 3arBOpe NpeLyCcMOTDPEHO 6 KOHHWYECKEX 3JeKTDPOBBOIOB
(8), ¥ KOTOpHM HONCOENMHADTCA aJjexrponn (I3), narumku yo-
pyrux Boak (I5) m Tepwmonapa (IO0). JUIA ®WSONALME SJIEKTPOLOB
OT IATYUKOB YOpPYTHX KOJEGAHAH MexNy HUME UMEOTCA CJAWIAHNE
pnactune (I4).

WsonAonA MeTALIEYECKUX 3JEKTPOBBOINOB OT KOpOyCa Kame-
pH OCYWEeCTBJAAETCA C NOMOIUBD CTEKJIOBOJCKHa Al-4,

Uccnenyemuit oSpasen nopond (I1I) muawerpom 30  u miw-
Hoit oT S0 go 80 MM B pe3uHOBOM MaHEeTe (12)- nOMEN&eTcs Mex-
Iy SJEKTpOoIaMu, xoiopue OpPXMMENTCA X TopuaMm oopasla,HoH-
TAKT JJEKTPONOB C 00pasuaMu OCYiieCTRIAAeTcA dYepe3 Hepjopupo-
BaHHNE IIACTHHH, BIPECCOB&HHHE B aJeKTPOn. K suexrpomam (I3)
NpUBApEeHH CTajlbHHEe KanWUIApHHe TPYOKd (7), NponyumeHHue ve-
pes3 KOHyca B 3aTBOpDe KaMepH. OHM NONKADNYAWTCA JUGO K CTeK-
JSHHHM KaNwuigpaM He MNyJbTe yOpapieHEA yCTaHOBKHM, JAu00 de-
pes CHCTeMy TpPYyGONDOBONOB Kk PA3NENMTENbHOMY LATHHIDY. Kanwi-
JAApHHE TPYOKE ABIAKTCA KaHaNaMi IJIA BHXON& AHIKOCTE W3 10D
ofpaslia B fpouecce ero cxatud. OXHOBDEMEHHO KaNWIIADH CIy~
XxaT LIA CO3INAHMA BHYTDUIODOBOrO NABNEHKUA.

MampHHOE MacJio, DDUMEHAEMOe B KayecTse pacoveit KHIKOC-
TR HarueraeTcAa B Kamepy yepes orsepctie (I8) c momombp Ha-
coca HEP-IO000. omaua macas k2 HacOC& B KAMEDY BRCOKOPGC I1aB-
JeHUs wig pasneJATeNbHHA UWAIKMHID OCYIECTBAACTCA C [IOMOWbS
CHCTeMH BEHTHIEH, KOTOpHe 8T BO3MORHOCThL DEryJHPOBaTh BCe-
CTOpPOHHEE ¥ BHYTPKIODOBOE LABIEHNA.
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Cxema repronepxatens Y3C.

Prc.69.
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Qcorpes kKamepH OCYUECTBIAETCA C [OMOUWBD 3JEKTPONEYE
(1I7) mmARHAPAYECKOR PODMH.

Bce y3nH yJCT@HOBRE CMOHTHDOBEHN B CTSJIBHOM KOKyXe.
Pydxe yODpaBieHEA NABJEHEEM M TeMOepaTypOX BHBENEHH Ha OYiIbT
YUOPaBIEHHAA YCTAROBKH.

Ipyryw HanpapleHheM B COSRAHHE annapaTyph BHCOKHEX LB~
nenullt ABNAeTCA paspaCOTRA YCTAHOBOK, KOTODHE MOIJR OH MpB-
MEHATHCA B NPOR3IBOACTBEHHHX OPraHE3AMMAX, 3aHAMADIEXCH Mac-
COBHME NeTpOoPA3SHYECKEME ONpENeJeHRAMA Ha 06pasnsaX KepHA.

K rakoro poma ycraHOBKAM NpeNbABAANTCA CJAENyDLEE TDE-
GOBAHEA:

I.0pocroTa KORCTDPYKIHME ¥ H3TrOTOBRJIEHEA, IOPTATEBHOCTE.

2.HeBHCOKAA CTOHEMOCTE.

3.HanexnocTs paGOTH H OPOCTOTA OGCAYXMBAHEA.

4.BOSMOXHOCTH H3MEpDeHHEA C NOCTATOYHOM TOYHOCTHD MMHE-

MATHEHOI'O KOMILTeKC& OapameTpoB NOPONH: HOPRCTOCTE,
YAEXHLEOrO SXEeRTDEYECKOro COUDOTEBAEGRMA, CKOPOCTE
OPONOJIBHHX BOJH,

OTEM TpeCOBaHEAM OTBed&eT IODTATEBHHY H3MEDETENh (PHSE-
geckAx cBoicTB WOC-Il, paspadoradAuit Bo BHUMIeoguamke HIO
"Con3reodeEsnka”.

Annaparypa WEC-1l

HaMepurens ¢m3mveckux cpoffcrs MOC-II npenrasHaver mid
ONHOBPEMEHHOI'0 ONpeNeneHEA HA NEMEHAPEYIECKEX ofpasuax Nopo-
Iy puEAo# 30-50 Mm ® nEameTpoM 30 MM HOPECTOCTH, BJAEKTpH-
9eCKOr0 COUPOTRBIEHEA K CKODOCTY UPONONILEHX BOJIH OpYM IaBle-
HHE BCECTOPOHHEr'0 CEATHA IO 2003 Krc/cM®, IapNeHEE BHRYTpPE-
ooposo#t xmuxocr® mo 1000 xre/cM® ® Temmeparypw mo 250°C.

B ROMIUIERT YCTAHCBKE BXONMT TaKEe CIOEOMATBHO pa3paso-
TAHEAA B Ja00paTOPEE annaparypa LA E3MEpeHEA CKOpPOCTH Ipo-
KONBHHX BOJNH ¥ BJIEKTDWGECKOro conpomkmiaeHus (MCY-I, KP-I x
op-1).

YeraHopka BOC-II /cm.pEc. 70 / COCTOET B3 Manorada-
PHTHO# KaMepH BHCOROrO jaBneREs (I) mas MccaexyeMwx 00pas-
0oB, ROTOpAA NIOMemAaeTCA B CTAHIAPTHOM TepMocrarte (2) c as-
TOMABTHYCCKEM DelyZATODOM TOMOEDATYDH, [pecca-B3MepHTeNd
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(3), Tpex menrmae#t TouHOX peryaEpoBKE (4), nByX cramnapr-
HHX MaHoMmerpoB (5) ma 1600 xrc/cm® ® (6) Ha 2000 krc/cum®,
pyusoro macoca (7) E COeZMHETENLHHX Tpydomposonoe (8).

Jig co3naHRA BCECTOPOHHErO IABJIEHEA KCIOOAb3YeTCH
TpaHCEopMATOPHOE Maciio, JlaBneHHe XMIKOCTH HacHuwmapued odpa-
3ell COSmaercd ¢ IOMOUbD NpPEcca&, KOTOpHY ONHOBPEMEHHO CJAYRET
IR E3MepeHEA IegopMalmit o0beMa OOPOBOTO IPOCTPAHCTBA M0
00beMy XBIKOCTE BHTECHeHHOR B Opouecce BCECTOPOHHEro CEATEA
HOpOMH, C TOYHOCTHD Xo 0,0003 cmd.

[Ipm E3y4eRMH CBOKCTR XEIKOCTH EMECTO odpasua OOpOIH B
Ramepy BCTABJIACTCH TOHKOCTEHHHHA IJAIMHID C OTBEPCTMAMMA HA
OOKOBO# OOBEpDXHOCTHE, B KOTODH# M OOMEWaeTCs Hucclelyemas
XBIKOCTD .

Bo BAMI'HM mina RSydYeHESA HODHCTOCTH, OPOHKOAEMOCTH,3JMeK-
TPEYECKOrO CONDPOTHRIEHEA B CKOPOCTH ODOHOJLHHX BOJH B yCIO-
BESX DABHOMEDHOTO CEATAA NPHEMEHAeTCA KepHomepxartenp KBO-I,
E30CpaxeHHEH! Ha pEC. 71

KepHollepxaTeJb BCECTODOHHEr'o o0xmma KBO-I

KepHoZepxareah OpelHaSHAYEH ILIA HCCJAENOBAHHMA BINAHEN
3¢PeKTHBHOTO HABNEHEA EaA NpDOHMUREMOCTH, YIEJBHOE 3JeKTpU-
9ecKOe CONPOTEBIEHRE U OOPECTOCTE LMJIMHIPHIECKHX 06pasnos
TOPHEX OOpQN AMameTpoM X0 28-30 ¥ BHCOTOHX IS5-35 mm. HeGous-
wasg MOLepHH3AaN®A BXOIHHX HTYLEPOB OO3BOJAET NPOBONMTH H3Me-
PEHAA CKOPOCTH pacnpocTpaHeHMA ynpyrux BOJH.

OCummit B KepHOXepxaTeds mpeIcCTaBieH Ha pHc.7l. 06pa-
3el, neppoprpoBaniye TECkE (I4) m wrymepa (I2) nomeuawnTcs B
pe3smHOBYD Mauxery (I3), Kpad MauxeTu IJIA OpensapHTelbHOTO
YGAOTHEHRA 3aKpemIAnTcA XomyraMu. K wmrynepam ¢ nomomsd Ha-
KHOHHX TaeK & HEOeXel NPHCOENKHRNTCH TpyoonpoBonH.CBOGOLHNE
KOHIH TpyOOBPOBONOB BHBOLATCH 9epe3 KPHUKY KepHONEDXATEedd ;
OHE OpONYWEeHH 4epe3 BTYJKM-E3OAATODH (9) M MOTYT CAYXETH 70
KOBOHAME, YTO MO3BOJAAET H3MEDATH YAENAbHOE JJEKTPUISCKOE COl-
pOTHBNeHKe OoOpasua [0 IBYXSNEeKTPOLHOH# cXeMe,

Kpuuka cocTour ®3 crakawa (IO) u koasua (2), mexmy ko-
TODHME [OMelleHo gropraacroacdectsoe ymnorHenre (I).Kpwuky
BCTABNAETCA B KOPOYC ¥ YOepPAUBAETCHA B padoyem [OJOREHHH yio=
poM koJbna B Buiky (8),BCTaBNEHHYD B KBAIPATHHE OTBEPCTUA
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Prc.7I. KepHonepxaTesp BCECTOPOHHErO OCKEMA KBO-I,

Ocuni BmI.
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B CTEHKaX Kopnyca. [lpm yBeNEuUeHEM IaBI€HHA BHYTDPA COCYIE,
CTaKaH B KOJABLHO C YBeJWUYXBawUEHcsa CWIOE paszapiuBapT yIJIOT-
HeHHe,00ecneddBas TAKEM OOPA3OM, XOPOUYD IepMeTK3alMo.

1A K3B/eveHUA KDHOKE NPBIyCMOTPEH CHEMHHK B BRIE rafi-
KE (6) ¢ oTBepCTHAMA LNA DydYeK. CheMHHK OOEpaeTCHd Ha WApH-
KOBWH mommunHBK (7).

Cocyl BHCOKOro [aBJeHEA HMeeT YeTHpE OTBepCTHA: IBa
OTBepCTRA IJAA CJEBA ¥ 3400JAHEHEA XUIKOCTH (B OTBEPCTHA
BBApEHH TPYOKH, OXHA B3 KOTOPHX BBElNEeHa BHYTph COCyna MO0Y-
TH 0O KDHUKHA,YTO 0O0ecHedYRBaer ynsjeHde BO3LyXd ; TPYyOKH 3a-
KAHYMBADTCA MTYUEepaMH,YKPeMIEHHHMA Ha NONCTaBKe); OTBEPCTHE
C BBApEHHO! TDYOKOR LA BBOZA INATEHOBOI'O TEDMOMETpPa COmpO-
THBJIEHHA LJAA 3aMepa TeMIepDarypH B XAIKO# ¢ase ; oTBepcTEe B
CTeHKe cocyla IJA BBOJA IJIATHHOBOI'O TePMOMeTpa COMpOTHBIE-
HRA (I5) KOHTPONRpyOmEro TeMmepaTrypy cocyla.

CHapyx® cocyn HMeeT BHHTOBOE na3, B KOTOpHH yJoxeH
HEXPOMOBHR HarpepaTesb ¥ H3O0JAURA K3 QappoposBwx Oyc ; Mom-
HOCTH HarpesaTtens I KBT.

Cocyn BHCOKOro INaBJeHHA yKpendeH GOJITaMM HA OCHOBAREN
(19) mmepmem moxmcrasky (20). Mexmy ma@mem cocyna ® OCHOBa-
HEEM YXOXeH TelJNOH3OJUpYDNEE caoift NpoKI&NOK B3 aclecTobBof
Oymard. BOKOBAaA MOBEpPXHOCTE COCYNA TELIOM3OAMPOBAHA CJAOeM
creraopary (I6). Cocyn sHpaBEpopan koxyxom (IS) B samuTHEM
koxyxom (17).

Bepxnad 4YacTh annapara SamBmess OT TEeMIONOTeph KDHmKOR
(7), ¢ pa3beMmHOd 0O MEPEIUOHANBHOMY CEYEeHHD LEeHTPAaTbHOR Tel-
Jor3oxEpypmelt mpockoit (5) ¥3 acGouemenTa.

Temneparypa oGOrpeBa aBTOMATHYECKE DETYJHDYETCA MOCTOM
MCPI-OI co mraso#t mo 200°C mo TepmMoMeTpy, BCTARIEHHOMY B 0T-
BEPCTEE B CTEHKEe COCYN8 BHCOKOro naBileHHA.KOHTpOAb TeMoepa-
TYDH C OOMOIBD TepMOMEeTDa B RapMaHe BEYTDHE COCYLA [pelycMOT=
P8H ¢ NOMOWBD YHHBEpCalbHROr'C MocTra YM-3.

TepMoCTATHPOBAHAE OPOBONHTCA IO TemmepaTyps 200°C. Pa-
Gouee pmamieHEe annapara xo 1200 xrc/cuz.

Co3nange XapAeHEAA B OOJOCTA KepHOLepXxaTess OCylLecTBiIf-
eTca GmORoM ynpapiieRMA BYK-I. BJOK CMOHTHpOBaH B BRIe CTOAS
HA KoJecax CO WHTOM YOP&BIEHEA E KOHTPOJA. OCHOBHHM MEXaHRS=
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MOM ONOK& ABIAAETCA LPECC BHCOKOI'0 INABJEHEA C 8JEKTDPONPHBO-
mom. [Lrynxep mpecca Emeer nmamerp 17,8 mm, mameHa xoma 100
MM ; 00beM,OMHCaHHH}! LIyHEXepoM-25 ond; [POLOJXATENLHOCTH XO—
Ia nayaxepa 3,6 MEH, [lpecc nonHEMaer NARIEHEE B CHCTEME,
{oosem 500 cM®) sanommenHo# macaom 5o 1000 atm co CKopoc-
Th0 OKoNO 200 arTM/MEH. 3a00AHAETCA mpecc padodefl XEIKOCTHD
E3 pDACXONHOA eMKOCTH. I nOBHUEHHMA KOIQPENEEHTA HANOAHGHNA
IpPOM3BONAT HPEeLBApETENBEHOE BAKYYMEDOBAHEE.

§ 3.MeTonERa ECCJENOBEHER BOJOHACHEEHHNX NODOLv
OdpacoTka SECHePEMEHTANLHHX NAHHHX

1.00mEe BOOPOCH METOLEKH

liccnenoraHEA BABAHUA TEDMOINBHAMEYECKHX yYCJOBEE Ha ¢m-
3WYecKHe’ CBORCTB NOPON UPOBOEAT OCHYHO HE DHARHIPHIECKEX
o0pa3lax CTAHNEPTHOI'O pa3sepa ~ NEameTpoM 28-30 MM H LIHHOH
30-50 MM.Pasmep 0O nEaMerpy onpeleasercs KOHCTDYKDEe# Kep-
HomepKaTeld M NOMKEE OHTH BHIEpXAH ¢ TOYHOCTHD m0 ¥ 0,1 mm.
0Opasmn B3roTABIRBADT [0 METOLEKE H3JCXEHHOR B raase II
(§5),BX NOBEPXHOCTh He XONKHA CONEpXaTh DAKOBEH B TpelmdH,
3areM o6pasll OTMHBADT OT OCTATOUHHX coXelt, HedpTH H CETYMOB
¥ HaCHUANT MOLEJBD IIACTOBOR BOINW ; OOPENEJANT OOPACTOCTH
cnoco0oM HACHMEHES ; H3MepANT yNeAbHOe 3AeKTPEIECKOe compo-
TRBJEHEEE ¥ CKODOCTh OPOROJBHHX BOXH B OCHWYHOM KepHoIepxare-
Je B ATMOC{EepHEEX YCHOBHAX.

Ben Koulexnmp 00pasuoB,IONTOTOBNEHHNX TAKEM OCDASOM K
HCCNIEeXOBAHEAM, XDAHAT B SKCHKATOPE ¢ MOIEeJbD NASCTOBOR BOINM.
[leper OpoBedeREEM HCCJBROBSHEX,C UEAbD ODpeNedEeHBS
DOUP&BKE A 1]; B 3H&YEHHA OO0BEMOB BHYTDHIOODOBOR KEAKOCTE
BHTECHAEMOd E3 o0pasia B Npomecce BCECTOPOHHOI'O CXATER NPO-

BOIAT EBA&CJOHKpOBAHEE H3MEDETENHHOR AYeRKE KaMepH BHCOROI'O
E&BAEHEA,JTa NOMpABKA BIOCAGNCTBER BBONNTCHA B SKCIEpEMEHTa-
XbHHEe INaHHHEe IAA yJeTa CECTeMATNYecKOod NOrpemHOCTN SHavYeHNR
¥3MeHeHEA OCHheMOB BHYTDMHOpPOBOH XNEROCTH Sa cyeT yupyro# ne-
fopMalME YCTAHOBKE ¥ YIIOTHEHEA COODKE "DeSHHOBAA MAHXETa-
06pa3el-nopuHE",

Jna onpenesieHEA NONDABKE B KaMepy BHCOKOrO INABIGHER
BMeCTO o0pasna NoMemanT HNEXREXDEYSCKHR CTaTbHOR MAGAOH, 38~
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OOXHADT [(ONBORAMME TPYCOUPOBOINH MOREJBD IJIECTOBOE BOIN H
OpE OOCTOAHHOM BHYTDHIOPOBOM NaBieHEE p=I100 xrc/cu2 H noc-
TOAHHOM Temuneparypold t =20°C OPOBONAT HAUDYXEHHS CTEaIBHO-
ro odpa3na BCECTOPDOHHEM DES&BHOMEDHHM NaBieHmeM & ot I25
no I000 xrc/cu2 qepes 100 KTC/cMC ¢ BHIEDXKOf H& Kaxgoh
crynmedf mo 5-I0 mmH. [locae 3TOrO OCymeCTBIADT CHEREHHE N&B-
JIeHAS IO MCXOIEOI'O C BHIeDXKO#t HA TeX Xe CTYNeHAX.3aTeM Ka-
Mepy pa3orpeBabnT IO IIACTOBOR TeMleparTypH H TAKXe NDOBOEAT
N¥RJI HarpyxeHms. [lo pe3yibTaraM H3MEDeHHH CTDOAT Ipafuk

a Vs :ifﬂ?—pot;no KOTOPOMY BBONETCH NOODEBKA B 3HAYEHHA
H3MeHeHE# 005eMOB IOPOBOr'O NpOCTpaHCTBA 00pa3LOB.

Meronura H3MepPEHHEA 3JEKTPHYECKOro COIPOTHBIEHEA o0pas-
[OB OOPOX DPE BO3XeXCTEEE NABJICHEA M TEMISDATYDH 8HAAOTEY-
Ha METOLREE H3MepeHMA NDPK ATMOCPEepHHX YCJIOBHAX, KOTODAA H3-
JoxeHa B rJaase M.

OxHaxo, B I@HHOM CaydYae OCO00O€ BHEMAHKHE CJelyeT yiIe-
XETh SHEKTPO-HSOJAUROHENM CBONCTBAM DA3HHOBHX MAHEET,B KOTO-
PHe nomemamnTca HCCJAEeNyeMHe OOpasli. HAR NOKASHBADT HCCAEN0~
BAHHEA, HEKOTODHE COpPTa DPe3HH NP BOSHERCTBHEE NABICHUA M
TeMOepaTypH MOT'YT CYMECTBEHHO CHEEATH CBOE 3JJEKTPHYECKOe
CONDOTHBJIGHEE M TEM CEMHM BHOCHTH HOI'DEWHOCTE B De3yJabTaTH
HCCJeNOBAHEN, OCOGERHO Np¥ MSYYEHWH HA3KONODHCTHX, & TAaKEe
HereBacCHMEHENX KOJJIEKTODOB.

JAs KOHTpOAA KaveCTBA DE3HHOBHX MSHAET ONpEIENANT KX
SHEKTPHYECKO® CONPOTEBNeHNE. IIA 3TOro B Kamepy BHCOKEX
KaBACHAE BMECTO 00pasma OOPONH UHOMEMADT HE3QJIATOP C GeCKOREY-
HO BHCOKEM CONPOTHEBAeHHeM (HampHMep, CTeKIoKepaMEYecKHi),
CO3SKanT NAACTOBHE YCAOBEA XapakTepHHe IXA NAHHON KOLIEKIER
00pasmoB H C OOMONBD MEIQOMMETDA HSMEDADT CONDOTHBICHHE
HSOAANMA De3BHOBOH MAHKGTH. IT0 CONDOTEBXEHHE NOIXKHO YIOB-
XeTBOPATh YCJOBHD:

Kot
A > 100 Rots P

ITne: d - 3apaHee San&HRaA HONYCTRMAA OOrDEeMHOCTh H3Mepe-
mEt B & (ofuwHo opummmserca 1%) ;
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R 06p.-COOPOTRBIEHHe HaMGoAee HU3KONOPHECTOIO OG-
pasng B KOJIEKUHH ;
R.z conpoTEBIeHEe De3XHOBOA MAHEETH

HenocpeQCTBEHHO Oepel HCCIENOBEHEBAME ESMEpHTEAbHHE
DOPWHE 0CpacaTHBanT TOKOM (eClH H3MepeHES BeXyTcA OO IBYX-
2JIEKTPONKO# CXeme) DO MeTON®Ke E3JoxenHo# B raase YU (§ 4)
¥ OOpeIeJANT BpeMA 3AUSPXKE 342 yIABTPA3BYKOBHX KOJXEGa~
HE¥ B E3MEPHTEALEO# CXeMe IpP¥ COMKHYTHX NODEHAX CMOYEHHHX
MOJeXbD OAACTOBOR BOILN,

[lonroToRNEEHER K HCCJHENOBAHEAM 00pasell HoMemanT B Ka-
Mepy BHCOKOI'O I&BJEHEA ¥ CO3IabT KABIEHHEe BCECTOPOHHEr'O
o6xpMa nopAnka 5 xrc/cuz. B rTeuense 15-20 MHH. BAKYYMEDYDT
HESMEDETEJbHYD A4e#KYy B CHCTeMy TPyOONPOBCLOB,HOCJE 4Y€ro 3&a-
QONHANT EX MOLENBD LIACTOBOR BOOH. 3aTeM ONHOBDEMEHHO IOBH-
manT JaBleHHe BCOCTODOHRErO CXATHA B IaBleHEe BHYTPEOODO-
BOM XHMIKOCTHE T&K, 4YTOOH DA3HOCTH MeXIy HHME He [PSBHIUAXA
25 kre/cu, lo DOCTEXEHMD ZapieHER G =125 Krc/cme yera-
HABIEBEDT 3HayeHHe O pasHoe I00 xrg/cuz. 9TO COOTBETCTBY-
eT sdfeKTHBHOMYy HaNpAXeHED 25 Krc/cM®. ITOro HavalrbHOrO
HanpMxeHHA OOHYHO LOCTATOYHO I YIUIOTHEHEA H3MEepHTENbHOR
AUeHKE ¥ yHaNeHEs 3ameMieHHO# MeXly o6pasnoM B pe3WHOBOX
MaHxeTOd IUIeHKY BOILH, KOTOpaA MORET NORIMATE HA Pe3YABTaTH
U3MEpEHHHA .,

llocre craduamsanEd HSMepAEMHX BeJHMYHH, YpOBHed maacTo-
BOM XHTKOCTE B RAOWIAApPAX, SJEKTPHYECKOI'O CONDPOTHBIEHREA,
CKOPOCTH IPONOIBHHX BOJH H Nepenaga IaBIeHUS XHIKOCTE QRIb-
TpyRUeiCR Yepe3 odpasen OCYHeCTBIAADT CTyNeHYaroe LOOBHmEH¥e
addeKTHBHOTO HANPAKeHEA o 25 Krc/cMC no smaverma (G-P A,
HAGJDIEEMOT'0 Ha IAYORHe 3aleraHud NOpoX A OpH¥ DOCTORHHHX
sHaveHEAX P M t . Crynemr mamenenua (G - P ) BuGHpapTCA
C TaK¥M pacdeTom, YTOOH oCecnedUTh DPABHOMEDHYW CRODOCTH He-
popmanmit BO BCEM HCCJEIyeMoM EHTepBane NaBlIeHm#. MOXRO pero-
MEHIOBAThL CJenynie 3HaveHEA 3¢PeRTHBEBX HanpsaxeRm#: 25, 50,
100,200, 400, 700 ® T.n.

llocsie NHOCTHKEHER HEKOTOPOI'O MAKCHMAJALHOIO LAA LAKHOI'O
o6pa3ua 3Havensa (G -P )h oCymecTBIADT CHEXeHEe NABIEHESA
BCECTOPOHHEro CXaThA No HavaneHOro (G -P) = 25 xrc/bnz c
BHIepXKOli Ha Tex Xe CTYNEHAX,YTO ® NpH Harpyske.
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Maxcmmanbuoe afpeRTEBRHOE HaOpAXEHHE B KAXIOM KOHKpeT-
HOM CcJydae He NONXHO mpeBumaThs SHaueHma (G -P)h  ompe-
nenAeMoro popmyrams (84) m (85). HcruwueHHE COCT&RIADT Cle-
nEanbHHe MCCHeNOBAHEA, HanpEMep, KOrla H3y4YabTCA CBOKCTBA
NOpONH HeXomAmeHCs B 30HE LEOPECCHE.

Bpema BuIEpXKE Ha Kaxno#f CTyneHE HarpykeHusa onpeneAd-
ercA IJaBHHM 00pa3’soM NPOHEIABMOCTHD E3yd4aeMoro ocpasue K
cocrapader or 0,5 vwaca Iad XOpDOWHX, BHWCOKONDOHHIAEMHX KOJ-
JIEKTOPOB IO HECKOABKEX 9ACOB LAA MOXOOPOHHIIAEMHX Da3HOC-
Telf, Bompoc O BpeMeHM BHIEDXKH LJA KakIOf KOHKDETHOH KOJ-
JexIEE OCGpasioR pemaeTcs ONNTHHM OYTeM 0O De3yAbTATaM HC—
CJAeNOBaHMA OepBHX O0pa31OB. BpemA NOJXAO CHTE IOCTATOYHHM
IJIA 3gBepleHEA OCHOBHOM IONE IedopMammit, CBAIETENLCTBOM de-
TO IOJRHH SBJAAThCA Y3KHME H 38MKHYTHE BO 2-OM LZKJE HCCAeno-
BEHE# NeTJZ PHECTEpe3HCa KDEBHX HE3MeHEHHd M3YyJaeMHX [apamer-
POB B 3aBACHMOCTH OT 3¢QeKTHBHOrO HAOpAXEHHA.

H3BecTHO,9TO yupyrue cBOHCTBA HOPOLH, B YACTHOCTH KO-
aQPUIMEHT CXEMREMOCTH 0Op, KOTODHY olpelesseT H3MeHeHHEe C
laBsneHEeM QH3MYECKHX CBORCTB NOPONH, MOr'yT B oOmeM cJuyvae
SaBECeTh OT TemneparTyph. OT TeMmnmepaTypy 3aBHCAT Takxe CKO-
pOCTh YOPYTEX BOJH H yIefbHOe 3JEKTDEYEeCKOe CONpPOTHBJIEHHE,
OO3TOMYy DOCJEe NyOBeNeHUA MCCAENOBAHBH [Opm KOMHATHOR TeMue-
paType OCYWeCTBAADT NOCTENeHROEe HarpeBaHye oOpasna IO 3Ha-
YeHH} IACTOBOX Temoeparypw. [I[pE 3ToM yepe3 Kaxnue 5°C pe-
THACTDHDYDT H3MEHeHHA BCeX QH3MYECKHAX 08pameTpoB odpasna.
Tlocaie cTacdHAE3auMy TEMIEpPATYDH TaKie NPOBOLAT ON®A-zBa (I0
OOAY9YEeHEA BAMKHYTHX NeTeNb PHCTEPEe3Hca) UMKJIA HAPDY3KK 0o-
POIH NaBieHHAEM BCECTOPORHEr'O CXATHA.

Kax npaBEiO, BO BTODOM M TeM GoJlee TpeTheM IMKAE Har-
pyXeHHs nopoma QOPMEpPYETCS yOopyro, NO3TOMY LJIA DasneibEOr0
HSYYeHHEA JODYTHX X OCTATOYHHEX Negopmalmih, a Takse ULjJA KOHT-
pONA KadvecTBa HOJYyYaeMHX NAHHHX HEOGXOLuUMO OpPOBONHTE 2-3
OEKA8 MCCAEROBAHRA, npudeM yupyrie gedopamze ( Alﬂv/bG )
onpemeadoTcA 0o mociemnemy, a HeoSparumse ( & Vo /|, neosp
0O NepBOMy LMKJY. BeJHuMHa MOJHHX KeopMamu# ompelnexaeTcs
kax cywwa (& Vn /Vh ) yop. + ( 4V, /U» ) seoop. OckosHoe
BHEMAHEE B HACTOAmE# MHCTDYKRUME yOeJNeHO M3yYeHHD yOpYTHX
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Iegopwanuit, oNpeneiADMEX MHAEMAJIbHYD B KOHTDOAEDYEMYD OpR
9KCHEepEMERTANLREX ECCAeNOBAHEAX NOAD HONPDABKE 38 BARAHEE
TepMoOapAYeCKEX YCJOEHH#, KOTOpYD HYXHO BBONETE B 3IHAYEHRA
QE3AYeCKEX O8paMeTpoB HOPOIH,

HayueEre (E3EIECEEX CROMCTE B IIACTOBHX YCAO-
BEAX, OGpacoTES SKCOSDEMERTANLEHX RAHHHX.

Kos¢duumenT canMaesmocT® mOp [On ABIAETCA XapakTepHc-
TEKOR yOpYyrEX CBORCTB mopoXw (cM.ypamHenme 86 ),oTpaxan-
meX COOCOOHOCTE LHOPOXH H3MEHATH OFbeM OOpPOBOIO NpPOCTPAHCT-
Ba Oon HeitcTBHeM HPEKTABHOrO HANPAXEHHA.

JKCOepEMEHTANbHO KOSPPBRIHMEHT CXHMEEMOCTH OOp ompeleld-
e7cAl N0 ynpyroff noje A3MeHeHEE OTHOCHTEALHEHX OOHEMOB DOPO-
BOTO OpocTparcTea ( 4 bﬁ,/bz ) yop.,XapaKTepE3yeMol SaMKHY-
THMP DeTAAME PRCTEpe3Bca, KOTOpHe HAGIRISDTCA BO 2-OM MNH
3-em UEKJIEe RCCJAeIOBaHEA. KaKk CBEIETEXBCTBYDT MEOTOYHCICH-
HHe NaRHHe, B GOAbNEHCTBE CAyYaeB H3MeHEeHHe OTHOCHTEJNhHHX
00BEMOB OPOBOTO OPOCTPAHCTBA (IOAYYEHHHX KAK CpEXHEe apEd-
MeTHYEeCKHe SHAYeHHA [NDE ONAHRX ¥ TeX Xe IaBAeHHAX B mpomec-
ce HarpyxeHmA M pasI'pysXE oobasna) ¢ IABJIeEEEM BCECTODOHHE-
IO CXQTHA XOpOo AUDPOKCUMEDYDTCH JARHERHOX 3ABECEMOCTHD B

crcreme xoopuerer AV /l/, - @(G'P) :

%: (AVV)I *touyln G5 ree 87

OTa 3aBHCEMOCTb EMEeT MeCTO B NHala3oHe H3MEeReHHA ad-
(eRTEBHOIC HANDAKEHNA OT Hexoroporo (@G- p )min  Haxo-
IAWErocsa IAA DASANYHHX DOPOX-KOLIEXTOPOB B Openedax 50 -

IS0 xrc/cu® no sHavYeHEA HAUDAXEHNE COOTBETCTBYDUEX IAydSune
sareranua (G-PA v

B ypasmesma (87) ( 47 )& €n(6-p )min  -goopm-
HATH TOUKH, JeBee KOTOPOR ODONCXONET OTKAOHEHEe OT XNEeHHOR
SABHCEMOCTE ; K, - yTXopok Koafpummenr opamok (87); V-
o0seM Oop opasng B A&TMOCQEpHHX yYCAOBHAX.
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poxrpgepenuuposas ypasHense (87) mo ¢ (G-P ) ¢
y4eTOM OnpeleleHHA KOI(PUOMEHTa CXMMAEMOCTH NOp, NOJYyInM
dopmysy mia suumcaeHas Pn 0 [AHBHM 3KCIepAMEeHTa:

ﬁ" . Qusu-K, ... 88
(6-pP)

PeromeHIyercA CJACNYDNE# OOPANOK OOpasOTKH, XOTOpHE Al-
ADCTPEPYeTCA HA OpEMepe H300paxeHHoOM WA puc. 72. Ws cpern-
HRX SHa4YeHH# HaMeHEHHA OCHEMOB A [/ ,NOXYdYeHRHX BO BTODOM
HX¥ TpeTheM NHKNe BccaenoBaHEY ( korna HaGOIANTCH 3&MKHY~
THe MeTJM PECTepesAca) 0O OTCYSTY YPOBHedl B H3MEDHTeJbHHX
RaomLIAPSX BHYBTAMT 3HAUCHUS DOODABKY A Vg , OnpelesAeMHe
01A NaHAOTO SQPEKTHBHOrO HAIUpAXEHHMA 0O TAPUPOBORIHOU KPHBOH.,
Ha moxynorapugqmuyeckom CJIaHKE HAHOCAT OTHOCHTeJibHHE 3Haue-
HUA U3MeEeHHA ofbeMa8 OOpOBOro HpocTpaHcTBa ( 4 Va )CP.
¢ 3QeKTHBHHM HaOpAXeHNeM ¥ OCpeNHANT MuX NpAMOi Jr’iﬂneﬁ On-
penesanT yrJIOBOk xoaq:pmmeﬂ'r Ky ., DpencrasiAwmmEi TaHTeHe
Yria HakIoHa NpAMOM ( ) o *FL 5(79 (6-p)] K OcE ayjex-
TEBHHX HaOopaxeHHd .

llo ypasHesun (88) BHIMCAANT 3HadeHua 3, ,COOTBETCT-
ByoOmEe 9pPeKTHBHOMY HANDAXEHED B nuanasoHe or (G -p Ymin
mo (G-p Yh

38KOH HSMeHeHHEA OJbeMHHX medopMauMii B Ha4albHOM MHTEp-
BaJle HanpAEEHA! H3YYeH Malo, ONHAKO EMeDTCA cheledus /38 /,
YTO H3MeHeRHe KO3QPHOEeHTa CEUMAEMOCTH IOp C NABJNEHHEM B
9TOM EHTEpBANEe MeHee BHTEHCHBHO, 4YeM 9TO cJexyeT M3 ypaBHe-
Haa (88). 3T0 0GCTOATEALCTBO NO3BOJAAET CHeJaTh MONYMEeHEe,
9T0 OPE OPWIOXEHRE K Oopole HeOOJNBMMX HAnpAXeHER ~ oT 0 Io
(G-p )min oHa, B mepBOM NpACIMEKEHKM EeleT ceOs NONOCHO
YOpyroMy Teay ¢ OOCTOAHHHM KOSPEMIMEHTOM CXUMAEMOCTH.

Taxum 0Gpa3oM, Bech MHTepBa] 3pPEeRTHBHHX HANDAXEHUR
MOXHO paslieJ#Th Ha IB& HHTepBAXA B OpenesaX KOTOPHX OYAyT
COpaBEeINMBH CJefyDWde 38KOHH H3MEeReHHA KOIQPHIHCHTE CEEME-
eMOCTH OOp.

mpr O« (6-p)¢ (6-p)min fon = (g’.”;‘)’,’j';c"sf
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. D434k
apr (G-p)> (G-R)min P 1670

Kak yze OTMeuasoch BHmE, TeMIepaTypa MOXeT OKa3aTh Ol-
pelleleHEOe BAKAHKE HA JODyrMe XAPAKTEPHCTHXE OODOXNH,HO,Kak
DOKa3HBADT JKCIEePHMEHTANbHHe HCCAEIOBAHHA, BIHAHHE TeMmle-
paTypH, MsMeHAbme#CA B NpeseJax XapAKTEePHHX IJA COJbWHHCT~
Ba HefrAHHX B PA30BHX MECTOPORNESHEE Ha KoajpHmaeHT CXMMae-
MOCTE NOp HEBeJHKO, H ero B IepBOM HDHCIHXECHAM MOXHO He
Yy9uTHBATH., ONHAKO, OpPE H3YYeHHE Kamgodf KOHKPETHON KOJIEKIEH
CAenyeT OpOBEpATh 3TO OpegunoXoXeHEe Ha HEeCKOJbKEX odpaslax,
A4 9ero OpoBOEAT 2-3 IBRAQ HArpyXeBHA OOPONH 3PeKTHBHHM
HANpAXeHHEM (PR CTACAIR3KDOBAHHOA LAACTOBOY TemmepaType IO
BHIGHSJOXERHO# MeTonMKe. [aHHHe OOpaCaTHBANTCHA SHAJOI'BYHHM
o6pasoM.

Kosgpurmenr mopucToCTE. YOPYTHEe OTHOCATEJbHHE H3MEHe-

HEA Ko9jREIMEHTa OOPHCTOCTH DACCYBTHBALTCA NO caeiypumed
Gopuyae:

&V
am . Vn(f—m)
ke ... 89

n

rae: 471 - yopyroe oTHOCETeNBHOe E3MeHeRHe KO3(pANMEHTA
m HODECTOCTH NOXN AeHcTBEEM 3eKTHBHOI'C HAampsXe-
Rua ;
A__Vn - yOpyroe OTHOCHTeNbHOe H3MEHEHMe OCheMa [ODOBO-
Va TO IpOCTpaBCTBa NOL HeficTBHeM s{feKTEBHOrO Hal-
DAXeHEA,

Ha Onaske smmanumeTpoBof Oymar® (cM.OpEMep E300paxeHHM
Ha pEC.73 ) HAHOCAT 3KCHEPEMEHTAJBHO HOAYYEHHYD 3aBECH-
wocts 4Vn / Va: {6 -P) .3Ty 3EBACEMOCTb JEHEHHO SGKCTDANO-
xupyor (c yYeTOM NpeXn(ioXeBUS O NOCTOAHCTBE KOBQPHUIHMEHTE
CXEMAEMOCTE NOD B HAUANLHOM EHTepBaie JQQPeKTHBHHX Hampaxe-
HEll) B TOYKY CO 3HaveHmeM (G -p) =0, OTpe3aok, oTcexaemui
OpE 9TOM H& OCH ODNHHAT, XaeT NpeNcTaRieHEe 00 OTHOCHTENS-
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Pme.73. [lpeMep onpeneseHHAA YNPYTEZX OTHOCUTENLHFX H3Me-
HEeHMR O0LeMa oD ® YUEJLHOI'Q 3JEeKTDAYECKOro
COUPOTHBIEHUA.



_3% -

HOM MaMEHEHVE OCveMa Nop usydsaemoro odpasma ( 4 kb /U;) nas.
B HayaubHoM mHTepBale (@ -p ) or O mo 25 xrc/cm2 - Hanopd-
XeHHA, HAYBEAd C KOTOPOTO OPOBONATCA McCaelNOBaHuA, CTPOHTCA
xpuBas Mcopasnennux ssavenut ( 4 Vo /1/, ) meop., mna wero x
SKCOEDUMEHTAISRO NONY4SHHHM BeJUIUHAM A Vp / Vo  npmGaBns-
erca saadexse ( 4 Vi / Vo ) mas. C nomouwsn gopmyan (89)
BHYHCHANTCA YOPyI'de OTHOCHTENbHHE H3MeHeHUA KosgdEmueHTa OO~
PHCTOCTH, 0O KOTODHM CTPOHTCA 3ABECEMOCTE.
JneXbHOE SJeKTPEYECKOE CONPOTHBAeHEe. JaHHHE [0 Hayde-

HED BUMAHRA 5¢{eKTHBHOI'O HANDAXEHHA Ha yHEJAbHOe SJeKTpHYec-
KOe COmpOTHBJIEeHEe NOPOI NpeNCTaBIADTCA B Buie 3aBHCAMOCTER
OTHOCHTEJHHHX H3MEHEHEN COODOTHEBJEHHA odpasna C 3§ peKTHBHHM
HanpsaxeHHeM op or

R & A, .

—_ =z —_— — - - >

R Fa Pa f( P)
OpA 3TOM H3MEHEHEEeM pa3MepoB 00p&3mda B Opomecce ero nedopMae-
ITAE OCHYHO NpeHedperaercsa. Ha GJNaHKe MULIUMETPOBOH Oymar:
(cM.pEC.73 ) no pesyapraTeM 2-TO WIK 3-I'0 IMKJI& KCCJEN0Ba=-
HAf HAHOCAT 3aBHCUMOCTBH

R/ Ry = #(6-P)

ROTOPYD JEHe#HO 3KCTPANOAEPYDT B TOUKY CO 3HayeHmeM (6 -p )=
0. Ha ocm opumsar opm sroM moaysawr touky R /RS, opnusa-
Ta KOTOpofi mpencTaBuAeT cOGCHK OTHODEeHHe CONPOTUBJIEHUA OOpas-
na, Koropoe Owio Oy npu ( G - P )=0 X conpoTHBRJIEHED o6pasua
UPH- BQYATHHOM SeKTEBHOM HAIpAXeHY 25 xre/cu. Jlead skcnes
DUMEHTANLEO NOXyYeRHHe 3HaveHEa R n n Ha OphBHa-

Ty 9TOH POYKE NOJIYYENT HCKOMYyD KDUBYD M3MEHEHHR OTHOCHTEJbw
HOT'0 SJAEeKTPHYECKOro CONpOTHBIGHEN odpasua ( wim, 4To ToXe

camoe, mapaMeTpa DOPUCTOCTH) C HaBJIEeHHNEM BCECTOPOHHErO CXae
TRA:

25

R R RIT
¥ Ry RS




Kak DOKa3HBapT UCCAENOBSHEA, INA COJBWMHCTBA OOPOL B
HHTepBale E3MEHEeHUS 3(QPEeKTHBHOIO HANDAXEHHA OT HEKOTOPOro
{G'-p) min Jexamero p openenax I00-I50 xrc/cuz o
(6‘-p)/1 Haluonaercd JUHelHAA 3ABUCHMOCTD 3HAYEHHH

;fvﬂ/kn or JorapEfme 3PYSKTEBHOIC HANDAXEHUS.
foaroMy E3meHeHMe CONDOTHBIEHHS OOpa3loOB B 2TOM WHTepBale
IaRVeHN# MOXHO XapaKTepHsOBATE C OOMOUBL KoE@@EHMEHTBf(f
OpeICTABIAVIEr0 COOOK TAHNEHC yrjia HAKJIOHA 3aBUCHAMOCTH

Re "JRe = #Lt5 (5P

K OCH 3QpeKTHBHHX HalpaxeHu#. I1a oOpenesneHEs l(f Ha mo-
JNyROTapHEMUUIECKOM GNaHKEe CTDPOAT SABECHMOCTH

2"/ Re = £l (6 -p)]

ANOpPOKCUMEDYDT €€ OpAMON JHHMeR ¥ onpeneiaanT KO3QPHIEEHT
Kp xex npmpamenue suaweHut RJ* / Rn Opn A3MEHEHMM
aorapufma 3¢PeKTEBHOrO HANpAXEHES Ha €NMHALNY B MHTEpBate
NEHe{HOCTH 38BHCHMOCTH.
BruArEe TemOoepaTypH Ha YHeJNbHOE BJAEKTPRYECKOe CONpo-
TUBJEeHHAE PODHEX LUPOL X B OpaRTHKE OPOMHCJIAOBOR Ieodu3mKH

OGHYHO Y<UTHBADT C NOMOMBR QOpMYJAH /32/:
20

t _ Jog - 20
5= 1 + e (t-20) P*)O‘ wee 90

rme g - yueabHOoe 3JEKTpUIECKOe CONPOTHBIEHHE pacTsopa
wim moponu npa remmeparype ¢t °C;  (° Tome camoe mpE
20°C; o, -~ rTemMnepaTypHHE KO3{PAOEERT TelIONpOBONHOCTH,3aK-
MoYapmeicA IIA BXEKTPOJMTOB Pa3JMYHOlO cOcTaBa B [penensx
or 0,0I5 xo 0,026; P, :j%f/ ° - TeMueparypHNE Oapamerp.

OmHako, KAK NOKa3HBapT 3IRCHOEepPAMeHTaIbHHE HMCCJAENOBaHEA,
dopmyna (90) cnpaBelAEBa IJAA KONIEKTOPOB YHCTHX OT INIMHEC-
THX OpEMecell, IAA TJAMHECTHX Xe OOpoI HadipnaeTCA OTKJIOHeHHE
0T 3TO# 38BHCHMOCTE. IIO3TOMY HpH M3y4YeHEE KaxXIOR KOHKpeTHOR
KOJIEKIME LeNecoo0pa3H0 NPOBONETL HECCHENOBAHEE BIHARKEA TEM-
nepaTypy Ha yIelbHOE 3JMEKTpHYeCKOe CONPOTUBIEHHE HA HeCKOJNb-
KX o0pasuax ¢ BHCOKOA IJIMHECTOCTHN.
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[pr #3y4eHEHM BIMAHEA TeMOepaTypH I'ODHYD OODOLY MelJieH-
Ho (5-10°C B wac) Harpesapr Ipd NOCTOAHHHX 3HAYEHHAX 3@fer-
TRBHOTO Hanpaxewns (G -P) = 25 Krc/cue u BHYTDHIIOPOBOr'O
LapleHnd P =100 xrc/cuz. TemnepaTypy persucTpHpYOT 4epes
xaxase 5°C. Peayxprard HCCJeRXoBaERi npencTaBIANT B BUNe 38-
BACHEMOCTe# OT TeMmepaTypH OTHOWNEHWA 3HAYSHRA TemlepaTypHOro
napaMerpa somoHacHumeHHuX mopox ( [e gy , MOAyueHHHX B
gpouecce ONHT&, K COOTBETCTBYDMEM MM 3HAYEHHAM TemilepaTypHO-
T'0 NapameTpa IJIA HacHmaome# oopasell MUHEPaNW3OBAHHOM BOIH
( P, )¢ , 3tu OTHOmeHHA pABHO3HAYHN OTHOCHTEJILHOMY K3-
MEHeHM IapameTpa [MOPACTOCTHE C TeMIeparypok P [

<pt)€n - Rz R‘t - Rgn .

(Pl - Re/ RE - Ret Ra“" o S,

rae ,Q; - CONpDOTHRJEHKEe O0pA3IA,HE3MepeHHOe NpH
reMueparype t
P - TOXe LpH 20°C ;
R“/R,“: P /ﬁ; 20 . OTHONEHEe YIEJbHHX CONDOTHBIEHRY BHYTpH-
DOpOBOR BONH NpE TemmepaType t  u 20°C,
KOTOPOE DACCUMTHBEETCA 0O 3aBHCHMOCTH
(90) mnm mo nanerram / 71/,

KospfunueAT OpoHMUAEMOCTH. M3ydeHHe KoagpEOEeHTa IOpo-

HEOSEMOCTH B 34BHECEMOCTH OT 9)JeKTHBHOT'O HANDAKEHUS MOXHO
OPOBOLATH OTNENbHO AJM ONHOBPEMEHHO C ADYTHME NAapDAMETDAMH
uopond. laA aTOro Op¥ KaxnoM QEKCHPOBAHHOM 3HAuYeHRH addek-
TMBHOTO HAUpPANEHEA, HauMHad ¢ HadaupAoro (O'-p )=25 xrc/cuz,
focle perucTpAIEE IpYrEX (H3MYECKHX BEJMYRH dYepes odpasel

¢ nomoumsn n03aTopos (cM.pmc. 68 ) cosmanT HOCTOAHHHA pac-
XOR EMIKOCTH. M3MEepHTeNbHHe KANWLIADH OepeKpPHBANTCA C IOMO-
WBD BeHTWNeit. Bo3Hmkapumi# OpH 3TOM nepenan NaBJeHEA HaA TOp~-
zax odpasna peruCTPHEPYDT ¢ nomoubd IEPpepeHOUaNbHNX MaHO~
MeTpoB THOA IM. Pacxonl XEIKOCTH BHCHpawT TaKuM, d4TOOH mepe-
nan NapieHAf BO3HEKADTEX HA 00pasme COOTBETCTBOBAI Mpene~
JlaM H3MepeHHA MaHomeTpa. [loche OoNyweHEs CTACKWILHOIO Iepe-
nana NapneHuds B TedeRde 20-25 MEH, O 4YeéM CBHIETEJNLCTBYyeT

20
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npAMasg JUHAA,NpOYepYEHRAA CaMONKHCLUEM NAQMaHOMeTDpa Ha IHar-
pamMHOf dymare 3a STOT OTDPE30K BPEMEHH, (QHALTDANMA NpeKpa-
maeTCAd, CHCTeM8 NPOHMIAEMOCTHE OTCOGNMHAETCH BEHTHIEM, B3-
MepHTelbHHEe KaNWLIAPH OTKPHBADTCA E B HHX yCTaHABAMBAETCA
H8YaIbHNE ypOBeHb OTcYeTa, 3aTeM H3MEHADT CTyNeHb 3f¢erTEB-
HOr'O HAIOpAXeHEA M BHOBb DET'ECTDEPYDT HSMEeHeHHe ypOBHeR B
KaowApax, 3JeKTPHYecKOe CONPOTHEBJIEHME, CKOPOCTh HPOMOJAB-
HHX BOJIH. llocse craCAnmsal®H 3TEX 0ApaMeTpoB BHOBR ocCyme-
CTRAANT H3MepeHHMe NPOHMIAEeMOCTd B T.X. HA BCeX CTyNeHAX
HEUPYXeHnA ofpasua 3PpeKTHBHEM HAODAKCHUEM.

OopaTEMHe H3MEHeHHA KO3IQPHIEEHTA NPOHHIAEMOCTHE pacCYE-
THBAOTCA OO CPelHMM 3HAYEHAAM llepenana IRaBIeHHA QEIHTPYD-
meffcA XEIKCCTE NONYYEHHHM B Oponecce HarpyXeHHES H pasrpys-
RK¥ o0pasna IaBleAHEeM BCECTODOHHEI'O CXATHA BO BTODOM MERXAe
#ccaenoBakfi (OpPE DOJNyYeHRE 3aMRHYTHX IeTeNh I'MCTEpeskca).
llpumep o0padoTK¥ IKCIEepUMEHTA&NLHHX NAHHHX OOKa3aR Ha pDEC.
74.

Ha OnaBKe MWLIHMETPOBO# OyMarl'¥ HaHOCAT 3HAYEHHA:

aP?” oyl
A ‘S(a 7) - K ar
roe 4 P‘s » aP¥ - mepenamu HameHEs mpH 3QbeKTHB-

BoM HanpaxerEr (G -P ) & npE
25 rrc/oMe ; K€P  w K* -
KOSPPHUMEHTH NpPOHHEAEMOCTH IDH
a¢feRTHBHOM HampaxeHE® (6 -P )
® Ope 25 kre/c
Nloay4eHRyD KDEBYD JHEEBHO SKCTDANOXHDYDT B TOYRY CO
sHavYenuem ( G-pP ) = 0. Orpesor, OTCeKaeMufi IpE 3TOM Ha
OCH OpHRHAT, OpeACTaBAfeT COCoR OTHOWEHEEe KO3(pHIACHTA OpO-
HADGEMOCTE OPE aTMOCPHepHHX gcnonnﬂx k Kos(duiEeRTy mpOHRUAe-
MocTE npa (G- P )=25 krc/cM .ﬂanee C YYeTOM COOTHONEHHA:

CTPOAT KPHBYD OTHOCHTENBHHX yNDPYTHX W3MeHeHMH KOIPPHIEEHTa



(G-p)

>-p)

)

T(K% = #6-7)

.

K”
B4
Kap

Prc.74. llpaMep ompeneseHBs YOPYI'EX OTHOCHTENBHHX H3Me-
HeHER CKOpPOCTHM NPOINOJBHHX BOJE ¥ KoaddHImeHTa
OPOHKIIABMOCTH .
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upoannaegp TH B S8BHCEMOCTE OT 3}}eKTRBHOr'O HANPAKEHEA -
KE?|K = f(6-P)

AGCOXMTHHE 3HAYEHHA KOSQPRIMEHTA DPOBMNAEMOCTHE DACCYH-
tuBanTeA 00 gopmyse ( 35) (em.ra. ¥, § I).

[IpH B3yYeHHM BJIEAHMA TeMmuepaTypH HSMEepeHEe OpOHROac-
MOCTE UPOBOXAT B Mpolecce pa3OrpeBaRMA KamepH BHCOROI'O JNaB-
ZeREA 4epe3 kaxaue 10°C mocse E3MepeHER 3AEKTPAUECKOrO COo-
OPOTHBJIEHUA M CROPOCTH HOPONOJIBEHX BOJIH. [IpA 3TOM HONIEpXH-
PADT NOCTOSHHHME IapjieHEe BHYTDHOOPOBOR XEEKOCTE ¥ HA4&Nb-
HOe afeKTHBHOE HanpAXeHde paBHoe 25 Krc/buz. Pacuer Ko3d~
{MOREHTOB NPOHENAEMOCTE ODE OTOM OpOBONAT mo popmyre (35 )
¢ y49eTOM NXHAMRYSCKOE BASKOCTE ¥ DacXons XHIKOCTE COOTBeT-
CTBYDWAX TemOepaType pa3orpeBa KaMeépd BHCOKOI'O ITABNEHHA.

CKOpOCTh YOPYTHX BOJIH. /SMepeHHe BpeMeHR pacnpocTpa-
HeHMA yOpyTHX OpPONONBHHX BOJH OPOM3IBOAWTCA HA Kaxmod cryme-
HE HalDyXeHEA COBMECTHO C H3MEDEeHHEeM SJEeKTDHYeCKOro COmpo-
THBIEHHA ¥ MSMeHeHHA olbeMa nop. OOpaThMHe HIMEHEHHA CKO-
POCTH PAaCCYRTHBANTCA N0 3AMKHYTHM [eTJAM T'ACTepesdca KPEBHX
U3MEHEeHUA CKOPOCTH UPONOJBHHX BOJH (WJINM BDEMEHRE DacOpocTpa~
HeHUA) ¢ HaBIGHHEM BCECTOPOHHEr0 CKATHA.

Ha OnaHKe MELIMMOTDOBOE Oymaru (CM.puc.%4 ) H&HOCAT
OTHOCHTEJsHHe 3HAYEHHA CKOPOCTR YNPYTEX BOJH:

V(G-P) T .,)_ @”_ Tu‘:‘qon -
'\'/far : 'é_g? T Torpn (TP

rae [/ - CKODOCTH NPONONBHHX BONH ;

Fun— HB3MEDERHOE 3HAYEHHE BPEMEHH DACHPOCTpaHeHAS
YOpyruX KojeGaHKH ;

Fap— BpEMA 38IODXKE,ONpENeJIeHHOE MpH COMKHYTHX
NODPWHAX ;

9" - BpeMA pacOpoCTpaHeRMA KoneOaHmit depe3s odpa-
3ell nopoiH, MANEKCH y OCOSHAYeHM#t NOKa3WBa-
0T 9ffexTRBHOE HaNpAXEeHHe,NDH KOTOpDOM oOpe-
IeJeH RAHHHE mapaMeTp.
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[lonyyeHHYD KpEBY® JRHEHHO 9KCTDANOIUPYUT B TOUKY CO
25
3Havepnem (6 - P ) =0. Orpesok D§ /ﬁ/ OTCeKaeMHi npw
9TOM Ha OCHM OPIMHAT NpenCTAaBIAET OTHOWEHHE CKOPOCTed HpE
aTMocepHOM NaBNeHRE B npE ( 6 ~ P ) = 25 Krc/cMc.
C yduerom COQTHOWEHMA :

©-p) N

2 £ -
Ve %
WZ;

<

CTPOAT 3a8BUCHMOCTbL OTHOCHTEJbHHX 3HAYEHMHE CKODPOCTH yupYyT'HX
BOJH 0T 30PeKTUBHOTO HaOpAXEeHUA.

Kak norasupBawT sKCHepEMeHTaNbHNe NaHHHEe, TJIA OOJbIHH-
CTBa HOJJIEKTOPOB CODPABEIJIKBO CJenypilee BHD&XEHHE:

G-p A
(‘;") Vf,"( £ ...90

JTO YK@3HBAeT, YTO HAUKHAA C HAYaJbHOTO 3{PeKTUBHOI'O
HaIpAKeHEA 25-50 Kre/cM Ko HanpaxenEs (O - P ) /L xora-
pUQM CKODOCTH YOPYTEX BOJH JAWHERHO 3aBHCHT OT 3{dexTHBHOrO
HaOpsSAeHUA.

9T0 OGCTOATENBCTBO NO3BONIAET XapakTepu3oBaTh BIMAHUE
BCECTOPOHHEI'O CRATHA HA CKOPOCTH YIPYT'MX KOJeOaHKi# ¢ OOMo-
upD Koadpuumenta " 12 ",

DA BRYECHeHMA koadgpumuenta " s " (cm.puc.79 ) Ha
IBOAHOM JOTApUIMHYECKOM CJIaHKE HAHOCAT 3aBACHMOCTH

G-Pyrasy _ /o~
G (V) u) < F LG (6P
ANOPOKCHMADYWNT €€ NpAMOM JMHMeld M ompeleawT " /1 " Kak
Ta8HI'eHC yIJa HEKJOHa 3TOd JUHMA K OCH OpIHHAT:

R

[lpe ¥3ydYeHR¥ BIUAHRA TEMOEDATYDHN H3MEpPEHHEe BDEeMeHH
paciipocTpaHednd YNPYT¥X BOJH NPOBORAT B Dponecce pasorpesa
Kameps BHCOKOI'O IABJIeHHA Yepe3 KaxIHe 10°C. Naracrosce nas-
JeHHe M 3pPeKTMBHOE HANpskeHWe papHoe 25 xre/cu nonnepxe-
BalT JOCTOAHHHMW. Pe3yJbTATH MCCAENOBaHK{ [PENCTABIANT B



6000 1
5000 :
1‘ n=1¢ R
4000 — __j
3000 ¢ — =
o . #—'——*———"—-“‘_—-ﬂ .
o _
'
G-
1000 5 50 100 200 450 P

Prc. 75 llpuuep 06paborim pesyaptaroB usydyeHns BAMAHUA 3DYEKTUBHOTO HaNpPAXEHAA
HA CKOPOCFH MPONOJBLHUX BOAH B XBOMHOM JOrapupmuyeckom sacuTade.
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BHIES S8BHCHMOCTH
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rIe L¢ H L¢ CKOPOCTH YODPYI'HMX KojeCaHHE [pDH TeM-

neparype © u mpm 20°C;

Ty 8 Tusw H3MepeHHHE SHAUEHMA BDEMEHM NOPOXOX~
IeRYd ynpyrux KoJeoaHRf NpE Temgepa-
type t & opr 20°C;

f,q BpeMA 38NeDXRH, K3MEPeHHOe IIpH COMK-
HYTHX MOPWEAX.

§ 4. Merop¥a scciAenopaHps HefTeHACHMeHHHX NODOX

flocne npoBeNeHEA HCCJeNOBaHEH 00pasna,HacHIeHHOro Mo-

IeJibD OIACTOBOR BONH, IDOM3BONAT BHTECHEHHE ee MONEeJhD LAac~-
TOBO} HegTH, BA3KOCTH KOTOPOE COOTBETCTBYET BA3SKOCTE He@TH
B ILIACTOBHX YCJOBHAX.

BuTecHeHEe NPOM3BONAT ODE OOCTOAHRHX 3HAYEHAAX BHYTDH-
nopoBoro zasuesms P =100 Krc/cnz, 8QpeKTHRBHOI'O0 HAUDAXEHEA
(G-p)=25 ch/cu-2 M IJIACTOBO¥ TeMmmepaType C OOMOUWBD X03a-
TOPOB NIPH DA3JEYHHX DACXONAX XHAKOCTH HAYMHAA C MUHWMANBHO-
ro. o mocTEXeHEN HECHHX8DWLErocA KOoJAK4YecTBa OCTATOYHOA BOIH
OPDH3HAKOM 4ero HBAAETCA CTACRIA3ALMA 3JMEKTPUYECKOro COmpo-
THEBICHHA, H3MEpAEMOT'0 N0 YETHPEeX3JAEeKTPOLHOHE cxeme, OOpasen
BHEGpXHBADT B TedeHHe 15-20 4acoB OpE TeX Ee HOCTOAHHHX
SHaAYEHHWAX NaBieB¥R H TeMmieparypu. [locie 3Toro OpOBONAT LMKI
KCCJISNOBaHME N0 MEeTONWKEe QHAJOT'RYHOR IS BOLOHACHWEHHHX 00-
pasnoB.

PesyapraT nCCAeHOBAHEY HCOONB3YDT IJA NOCTPOEHHEA Sa-
BHCHMOCTH IlapaMmeTpa HacHmeHAA OT KOS(QHMIMEHTa OCTATOYHOIO
BONOHACHNEHRA P =f (d) B mxac-rg_x_a% yoxosusax (cu.ra VI, § 1),
A 3TOTO OmpenenA0T 3HAUHRA F) I Com
OoTBeTCTBYDRHE 3fPeKTHBHOMY HANDAXEHHD M TeMneparype,Xapaxrep-
HHe I FAYCHHH 3&aierai¥d NOPONH:

’
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~ BJEETPHYECKHE CONPOTHBAEHEA
o¢pasna B ONAACTOBHX YCJIOBEAX,
onpexeneHHNe NpE JacCTHYHOM H
DOJIHOM er'0 BONOHSCHMEHHE.
KoapdummeHT 0CTATOYEOr'0 BONORACHUEHER K wrLt MOX~
HO ONpeNeJHTh CJACKYDIEM OCpasoM.
llocze npoeemedEA RccaenoBanmft oOpasen QXXaxuarT B K&~
Mepe, NOXNEpPXHBAA NOCTOAHHHEME SHAUEHMA BHYTDHIOPOBOI'C Resie-
HEA B 3QpeRTHBHOr'0 HAODAREHEN 25 xrc/cn?‘. 3arenx odpasen BH-
HEMEDT ¥ B3BENABANT. PacCUMTHBApT 3HayeHme < ¥ arMoc-
fepHHEX YCIOBRAX:

d 31__1]2:1_ (&!'Rﬂ)d‘ cee 94
‘ .Vn ( Pcn - Pm) ([5‘&'»)

TXe & - KoopIMOMENT BOLOHACHUEHEA ;
Vu - oOnem Herm B oGpasme ;
V» - oOvem mop oGpasua ;
P, Pun w Puyx -~ cOOTBeTCTBeHHO Beca LAEHOTO oOpasia
B YCHOBRAX NOAHOTO H YACTHYROrO BOAOHACHMEHHA
E B CyXOM COCTOSENN ;

d¢ w {4 - DAOTHOCTH MOIeJelf MEACTOBOR BONH M HEQTH B
ATMOC{epPHHX YCHOBHAX,
3areM, sHademHe kg OPMBOZAT K IACTOBHM YCJOBHAM:
am
(G'P)lt
oL (1 B ) eee 96
(s-p)t m
rRe s ~ KOB(EUEeHT BONOHACHHEHES B IIACTOBHX YCHOBE-

X, Am /m, - OTHOCHTEAbHO® K3MeEeHme No-
DECTOCTH B INACTOBHX YCJOBRAX,ONpENSIeHROE
N0 JeHHNM H3YYeHMA NAHHOr'O ofpasna OpE NOoA-~
HOM ero BONOHACHUIHHE .
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Tnapa XIY. OPTAHVMZAIMA JABEOPATOPHY

$ I. O6opymoBaHNe ABGOPATODHN

OcHOBOM oGOpymoBaHMA A860DATODEE ECCIENOBAHER NODOL-
KOJUIEKTOPOB HedTH B Trasa smadeTcs anmnaparypa AKM-2,BHIycka-
emas saBonoM "Hedrexumn" ¢ I958 r. HeGoJbhAA MOLLEPHU3&IHSA,
NPOBONEMAS 3aBONOM-H3TOTOBATENEM, He OCECneYHBaeT AOCTATOU-
HOTO YyPOBES pasBETNA NAHHOK annaparypi. OMHARO B J&00parTo-
PEAX B HACTOAMEE BpeMA MOTYT OHTH HCHOJb3OBAHN X KCHOXB3y-
DTCA OTHEJbHHE y3XH K annapaTh H3 KOMIexTa AKM-2, B TOM
qacxe:

I.Amnaparu 3axca BH-2 s onpeneneHNs BOIOHACHIUEHHOCTE
00pasmos - 9 KOMIXEKTOB.

2.AmaparH COXCNeT8 C NPOXOLHHM ceder@eM 40 MM — LAH
9RCTPATADPOBAHNES (€3 ONpeleXeHES] SKCTPATHDYEMHX BemECTB:

¢ xoadoX 500 mx OCT I00075-39 - 5 KOMILIEKTOB
¢ xoxcoil 200 mx =" - 6 KOMILIEKTOB.

3.JlevH anexrpuveckme THROE [D-3 K 119-4 no I RKOMIUIEKTY.

4.Barkyyw-Hacoc /E3 yCcTaHOBKE BY-3/ - I KOMILIEKT.

5.ANmapar EAA ompeleJieHEA KADOOHATHOCTH THNa AK-4 -
I xommmexr.

6.Ammapar pAA ompelneJNeHHEA Ta300pOHEIAeMocTE I'K-5 -
I xoMIAexT.

7.Ycradosra YWIK-IM - I xoMmiex?.

Kpome AKM-2 B ROMILIEKT JIACODaATOPEE BRINYADT LPYyTroe
0COPYROBAHES ,

lipuMepHHe MEepeYHA amnapaToB ® HPROOPOB odliexadoparop-
HOTO HB3HAYeHEA X IPYTEX BAROB MATEDHANBHOTO O0ecneveHMs,
HEOOXONBMHX IJA OpTaHEsaiMii aa0paTOpUE KOJLAEKTODOB, NpEBE-
ICHH B TalJEIAX:

I.0cHOBHOE JadopaTopHoe 0GOPyHNOBAENe — Talx.Is.

2.Bcnomorarenbroe XadoparopHoe OGopyuoBarme - Ta0A.I9.

3.Cxecapauil X weparemvEuil RHCTDYMEHT - Tal1.20.

4,Crexasnnoe 0CODPyLOBaHKe M 1a6OPATODHAS NOCYHA -
Tacx.2I.

5.PeaKTHBN, XEMEKATH ¥ TasH ~ PalA.22.
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llepe9n®s COCTABIEHH M3 pacyeTa KOMAAEKTHOCTH.

Tadnuua I8.

[lpEMepRE#t nepevyeRs OCHOBHOrO AadOpATOPEOro
0COpYROBAHRA

k¥ HaEMEHOBAHEE ODH-

: TRo mim Map- :

OCHOBHHE TeXERYEC~

0I:6OpOB ® QnnapaToB : Ka :Kie _TpeCOBaREMA
I .2 ___. o8 i ___4_____
1. lixad BakyyMmHHE CHBC-4,5-3,4/3 Pacoumit oGsem—40 x
(BM—0,0SS?
2. Mkad CymmabHNH CHOI-2,5 Pasmeps padouero
Aa60paTopHNH 2,5.2, 5/2M-M0I ugocrégnggsa
KpYTXHit TY-16-53I-099  250x250x250 Mm.
Hanpaxenme 220 B.
[orp.MomHOCTE -
1,6 kpT.
3. Mmxpockon noaspm- MWH-IO Yeexmgenre or 17,5
SAnBORHHR TY 3-3,244-71 o 900x
MEHOCODOHH OJie 3peHrA 6,5-
I/-7T"r. L2 MM
4, TlpwGop nas ompe- (028M Yacxo yzapop I80
ZeAeHEA SepHOBOI'O yu/mes . [lorped .. Mo~
cocrapa (TEOA rocTe 0,5 kBT.9HCHO
Poran 000OpOTOB SKCHERTP.
300" 06/muH,
9. Uenrpujyra (MIC-3IM Porop kpecTooGpa3zuuit.
9EcN0 000pOTOB IO
6000,
6. Barxyym-mHacoc BH-461 M [IpOXSBONETENLHOCTH
J/MEH . HE
conee 5.10-°. HOCTH
3a.1nBErarens 0,6 KBT.
7. Odrydarenas pryT-
O~KBapIeBHH HACT .
xnnnnscuenfnaa
JaMna OKH-11 2
8, DasnoHH LIA Cxa- Jlasnerre 160 krc/cw”,
TOro rasa o0sem— 40 amTPOB.
9, MamuRa BHYECJIR- JI6KTPOHEKE Hanpsaxerme 220 B.
TeJbHAR Majaora- C3-07
dapTHaA
I0.Becy naGoparop- ~ BEA-200 r-M lipenexs:
HHE aHAJRTHUEC- Rarpysxa - 200 r
Kne ¢ pasHopeca- TY-25-06-383- liena nex.omr.mxaay -
ME 68 -0,1 mr/nmex.
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4

II. Becun zacoparop~ BIT-] k
HHe TeXHRUeC- TY—25—06—386—68
Kue 1 Ra.

I2. Becu xadoparop~ BITK
EHe TexHEuec- TY¥-25-06-163-67
KHe KBalpaHTHHe

I3. Becu aacoparop- BITK-2
HHE TexHHYec- TY—25—06-163—67'
KHe KBaIpDaHTHHE

I4. TasoGapacamruft ICB-400
CYeTvnK

[lorpemHOCTE HEPABHO-
gneqaocru KODOMNCeJ-
Mr

[lpeness Harp.l kr
eHa IeJeHHA- IO
MT/Ied.

[lorpemHocTs HEepaBHO-
OMeYHOCTH KOPOMHCeN-
10 mr

upene:t - 500 r

eHa nexeHsa - 100
Mr/Inen.

NlorpemEOCTH B3BEMH~
BaHER - (0,08 r,

llpemes Harp.- 2 kr.
llena nexerma I r/mex

florpemwrocTs
B3BemEBaHmA -~ 0,5 r

EmxocTs 5 AHTpOB
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Tacnrua 19,
MpumepHuY nepedeHb BCHOMOT'ATEIBHOTO JAGOPATOPHOIO
060PYROBAHEA

1 H : Ocaoaaue TeXHRYeCKEe

on: HamMeHOBaHue : Tma, Mapka IaHEHe

-I___-z__-____E---s ______ 4 ___ ..

I. Bapomerp-aHepo- BAMM

p p-anep T'OCT 6466-53

2. Ome'rp M-372 g.nagco 1,5, Hanpsxerre 60-

3. Cexynnoueg OIHO~ Maxc.ppema - 30 MEH.
CTpeJOYHH C~I-24 llena nexeuns-0,2 Cex.

4, CekyHIOMEp IBYyX-~ Marc.spema - 30 MBH
cwpenoqxug C-NI-I6 Hera mexerma - 0,1 cex

(51-CI)

5. ManomeTpH MO Knacc roumocrE 0,4
o6pasuoBse (B llera menerzs 0,5 yex.en.
KOEH%O

MM) TOCT 2405~63
6. Baxyymer BO Hirana 100 ycx,enmHEN
yyuern TOCT 2405-63 llera nenengs-o ycn ex.
[orpemsocTs * 6 40
BepXHEro npenena

7. ABTOTp&HC JATP-9A [lpenens peryJiEpoOBSHEA
Ma'ropp op- JATP-2A 08220 B P re

8. Pexyxrop kHcao- PC-250-58 JaBnerme g BXOIE 250-
POMHHA I50 kre/cm

9. Pemyrrop BO3- PIB-5 Iapnenze na Bxome 5 5CS
LYWHHH cM

10.WrarEBH Jadopa-
TOpHHE

I1.3axEMH BHHATOBHE

I2.Tpyokn pesmHO-
BHE pa3sHHe

13.Tpyoru Baxkyym-
HHE pa3HHe

14.3axEMy OpYRMHEHRHE
I5.llepuaTku pe3UHOBHE

16.[lpoGKkE pe3mHOBHE
pa3Hue

17.1lpoGku pa3sHue

18.3nexrponnuTKE C
3aKpuTO# CUUPANbI



Tatdunua 20.
[lpEMepHNlt nepedeHb CJecapHOr0 H MEDETEeJbHOro
HHCTpYMEHTa

BE

HagmeHOBaHEHe

THCKH napaiiejbHHe HacTONBLHHE

HaGop raedHuX ® pa3BOAHHX KJIER

HaGop caecapBO-MOHTAXHOI'O HHCTPYMEHTAa

lpexs a3jleKTpHYeCKaA

[laTpOE TpexxyJauyHHE IJIA TOKApHOTO CTanka @ = 200
liraAr eHOUpKyAL C TmeHo# nmeaeHms konwyca 0,1 m 0,05 mm

.

Oy s W N

Tacuanua 21.

TIpAMepHN# [epedYeRs CTEKNAHHOT'O JaGopaTOPHOro
0GOpYIOBaHUA A J&GODATOPHOH MOCYIH

Nk: HamMeROBaHRE : Tem, mapka, T'OCT
oo : wme TY

R - S
1. Cryokm gapjopoBHe C IECTHKOM TOCT 9147-59

2, Koaou pasuue TOCT 10394-63

3. CrakaHH XEMEYeCKHe DasHHe TOCT 10394-63

4. BopeTk® pasHHe T'OCT 1770-64

5. BaHKE ¢ TyOycoM CTPI' T'OCT 10238-62
6. CRXAHKE C NpUTEepTOX ODOGKOMH TOCT 10394-65

7. BOKCH pasgue TOCT 7148-70

8. Ilpodkm T0CT I0515-63

9. Creraa npenMeTsHE TOCT 8446-57
I0.¢RABTDN CTEKASHHHE TOCT 9I47-59
I1.BopoEk® BoxHepa TOCT 9147-59
I12.Yamru BHNApEBaTeAbHHE TOCT 9147-59
I3.KpaHu TpexxoxOBHE K3XA TOCT 7995-68
I4.Kpagn oXHOXOLOBHE KIXA TOCT 7995-68
I15,.TpyOKE CTEeKIARHHE pasEHe TY 25-11-372-69

16.MeRm3ypKkE pasHue TOCT I770-64
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A,

2%
i,
8.

[lmIBHIPDH MEpHHE Dpa3HHe
BOpDOHKR PUIbTpyDmEE

. OKCEKaTOpH Da3HHe

Iencumerpr  (KoMmAEKT)
HegrenescumeTpn

. [IRKHOMETDH IJA TBEpIHX TeJa

pa3sEHX 00BLEeMOB

[IMKHOMETpH RJA rasa PasHHX
00BbeMOB

[IAKHOMETPH IAA ERIKOCTH pa3-—
HEX 00BeMOB

. BucrosmmeTpH KanWANADHHE

MaHoBakyymeTpH [J-oGpa3nosue
Yacy fecoulHe HACTOJbHHE

PeomeTp J1a00paTOpHEYE Kanmi-
JApHHHA

2. Tepmouerpg nadopaTopHHe

&

KOMILIEKT
llcexpomeTp GHTOBO#H

. Anuapa-r LA NACTUWIAALRE BOIH

. KpEcTaanun3aTopH pasHHe
. TpyGka XJOpKanbnHEeBas
. Hacoc BomocTpyiHu# sadopa-

TOPHHE

+ XONODWIBHHEKK

Crnadky THUEHKO

TOCT 1770-64
TOCT 9776-69
TOCT 637I-64
TOCT I300-57
A v B POCT I289-57

ITT TOCT 7465-67
TOCT II723-66

MK OCT 11723-66
BI¥-2 T'OCT 10028-67
BIE-3
TY-25-11-282-69
Munllpudop

TOCT 9933-61

qMH TOCT 10576-63

PKC TOCT 9932-61
Ti=5 TOCT 2I5-57
B-11

Ib-IA TY 25-11-817
71 Mun.llpudop.

Al MPTY 25-11-60-87
Mun . llproop.

TOCT 6371-64
TX-Y-TOCT 9964-71

TOCT I0696-63
TOCT 9499-70
COT TOCT 10378-65
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TaGnupa 22,

[ipMepHB! NepedeHsr OCHOBHMX DEAKTHEOB,
XBMAKETOB ¥ Ia30B

. A3or (cxaTHif B GananoHay)
Tennlt - =

. Kepocuu

DEeH3C.1

Tonyor

Kenaon
CoupT-pexTrOUKaAT
Conanana KEcaoTa
CepHasa KHcJaOTE
I0.Kanpuni XJOpHCTER
1I.Hatp exxmit

12 .Kanplt emrus
I3.Napapur

14, AueroH

I5.Inxuoperad

16. Ammrax

17.0opmasnH

I8.Macs0 Ba3essHOBOE
I19.Macn0 BakyymHOe
20.iracy0 TpaHCPOPMATOpPHOE
21.MenneneeBckas 3amaska
22.Bakennr

23.Cmona ¢P-12

W e N
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§ 2. lraTh J1a00pATODHK

lirary ucooxduTeneh-1aN0pPadTOR M STaDUEX JNaOODEHTUK
OLPSNeJTOTCA B 3ABACKMUCTE OT [IPOM3BORMTEIBHOCTY Jadoparc-
pH¥, BYDAX&eMOf WMCJIOM OOpA3LOB, AHARWZUDYEMHX b I'OL, CT2-
IeHA M8CCOBOSTH COTHEAsHWX DHLOE AHAIN32 ¥ HODM BLEMeHH -
no CnpaBOYHEKY ROPM BDEeMEeHd Ha J1a00pATOpHHE ACC/ISIOBAHAA
NOJNe3HUX HCKONAGMNX k D'CDHHa nopod (BHIMC,wacrs [1,1969 r).
lon creneRbld MECCOBOCTH [OHMMAETCS 9UCIO O0pa3uUoOR, IOXBEDI-
HYTHX NAKHOMY BHIOY 4H2MRa B IDPOLEHTAX OT 00@ers 9qUCI& O0-
pA3lOB- 3TU BEAWYN iN YCTAHOBMEHH R IyaBe I,

PacyeT YECAZ ACLOJHMTEJsi2® fpMBeLeH B Tadarue 23  nis
IDOMSBONETELBHOCTY 123nTaropud » iull, 2500 g 5CC0 odpas-
OB B I'oxm,

NIpe 4pcae J200paHT™OB HS MeH2e 4eTHNEX B WTAT cjaenyer
BRECTR upeaapurope. l[lpd OCnbWOM YHEJE J1al0PAHTOB NPAHAMAET-
CH,4TO OJMH NpelapaTop MOXeT odecnedrts .0Da3LaMM M MaTeDnz-
Aami OT YeTHDEX AO AT JadopaHToB. [py uncne Jad0paHTOBR He
CBHlIE TpeX NpeRapaTopCKue padoTH BHOOAHANT caMm¥ 1aC0DAHTH,
Npg COOTBETCTBYOWEM H3MeHeHAX HOpm BHpadoTKE. (OdpazoBaretsh-
Hujt mers Ja0opadToB ¥ npenapaTopoB He Hake 8-10 KNacCCOB.
(OpasopaTeapHHE DEH3 CTADHURX JA00PERTOB -~ TEXHUKYM TRI& XP-
MUKU-EHALK “BYECKOT O,

Ipy yncae o6Da3U0R- <S500 U BHEE B WTAT CACLYET EBECTH
flerporpaga, CT4pIero khHEeHepa-MeTondcTa i AadopaHTa LA
BHIOJIHEHMA METOIUMYECKHX pAGOT.

liirary, 4PNGROLKEMEE TS BRIOQJHEHRS TeMATKHYECKUX pacoT,
YCTaHARIABANT B 3I4BACKHNMOCTH OT OCheMma IOCRENHWX BHe CBA3L
CO wWraraMy MCOOJNHHTeNed OonpeneauTeNbeKuX padcT.

¥ 3. lomemenns

JaoopaTopRA RONAXHE 4AMETH CJACGLYDUHS CHOSORAAN3MDOBIHEYE
NOMENeHRAA ¢

I.[lpenapaTopckad ~ U8 E3TOTORAGHEA B fIOIT'OTOBKE¥ 0ODA3-
NOB.B Hep MOHTHDYDT CBEDARAbHHE, 8GDA3HBHO-OTHE3HOW CTUHKE,
WInpORrRaibAEA KDY, KEpHOKOX, poTail, PRCOYME CTOJN, CTEXIANH,
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Tacamna 23,
[lprmepHH#t pacyeT MTATOB JAa0OPaTODRA

Xk HaumeHoBaHEe :Yncao : Bpems: HeoGxomamoe 9HCJI0
nn: aHanmu3a ‘8HAJU:B Yea:NaC0PaHTOB B r'OX Npu
: :30B B:4ac_ :o0peme
:% or :Ha I :—-
: :qEcaazana- 1000 :2500 : S000
: :00p- M3 : ofp.:o0p. : odp.
: :n%n : : : :

I. Oxcrparsposadue c of-
peleseHEeM KOJUYecTBa
8KCTPAr¥pyemoro pe-
wecrsa (cokcaer) 50 1,2 0,3 0,7 1,5

2. Onpenesnenue HacHmeH-
HOCTH B annapaTax

3axca 20 1,8 0,13 0,45 C,9
3. QnpeneseHre OTKpPHTON

LIOPACTOCTH 0 1,3 0,68 1,7 3,4
4, Oupex?xenne gaxaaxaoﬁ

BONH (LEeHTpPHQYTHPOBE—

HEEM) P e 100 I,15 0,58 1,45 2,9
5. OmpenexeHke NpoOHE-

2eMOCTR 80 1,5 0,6 1I,5 3,0

2 2,1 0,21 0,52 I,05
6. OppenexseHse Kapoo-

HATHOCTE 50 1,0 0,25 C,863 1,25
7. Onpenenen¥e adcoxpT-
HO® NOPHCTOCTH 20 1,25 0,I3 0,32 0,65

8. Ompenenesue yneapHOTO
SJIEKTPEYECKOIO CONpo-
TRBJICHEA 5 0,6 0,I5 0,38 0,75
9. T'padyjioMeTpHYeCREH
aHama3 3 3,I 0,47 1,18 2,35
¥srororieHre 00pa3noB
HeydTeHHO® BpeMs I, 2,1 3,3
Bcero (HeoOxommmoe Kouu~
YeCcPTBO HCOOJHUTENeR) 5 12 21

- e e e e e = = e e o e = e e e e e o o e e e -
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{liomane npenapaTopckoit 12-15 Mz, B 38BMCHMOCTE OT KOJAMYe-
CTBa 03paduTHBAEMOTO0 KaMeHHOrQ Mareprana. [lpw gucne odpas-
noB Ha ypobHe 5000 B ron njas OOpACOTKE KeDHA HEODXOLNEMO
BHIENATH OTHEJBHOE [oMemeRMe mwromanso 20-5C Mz.

Cradkyu maA o00pa0OTKKM KepHA HNOJKHH AMETH MeCTHHA OTCOC
IR ynaneHWA OuE.CBeDARABHHER CTAHOK NMJAA DAOOTH AJIMa3HWMI
KODOHKaMy C OXJIAaKIEHHMEeM CEATHM BO3NYXOM NONXEH ¥MeTh Mon-
BOIl CXaTOI'0 BO3LyXa OT Kommopeccopa. [lomemeHue OOAXHO uMeThb
OPUTOYHY0 BEHTHJIALRK, YMHBAJLHAK, KaHAJIR3&LHO.

2.3KCTpaKIMOHHAA - IJNIA SKCTPar#poBaHEA 00DA3UOB B an-
napatax CoxcJaera ® 3akca. B 3TOM xe NOMelleHHWR ODOR3BONST
(B wkagpy) npoOMTKY OGPASLOB OKDAMEHHOK CMONOM 1A M3ITOTOR-
JNeHBA WingoB, ANNApaTH MOHTHUPYOTCA B METAMINYECKHX BHTIX-
HHX mkadax 200 x 75 co cToNewHAUAMH, MOKPHTHMUM KAadesem.llo-
MelieHMe OCOPYRYDT ODATOYHOM BeHTWIAuUMed. [lpenycmarpreaeTcs
YMHBaJNLHEK, MOilKa, K8HaNW3AUMA,NONBON BONH K BHTAKHHM DKa-
gam.llon ¥ HWEHAA MONOBRHA CTeH-KapesrbHHEe.liOTOJOX ¥ BEDXHMO
9aCTh CTEeH NOKPNBARKWT OTHECTORKOR KpackoR. LBeCE [OMemeHHA
OTKPHBALTCA HADYXY.Y BXofa nNpegycMaTpUrRaTCA 001nde PyOMib-
HUKE # BOOAHOH KpaH.

HeoGxonumoe 4YHMCJO BHTAKHHX WKAPOB: JKCTpAKUVA R anna-
parax 3akca - 1 wmkap Ha 50U 00pa3UOB B I'ON ; 3KCTPAKUKA P
annaparax Cokcyera - I mkap Ha 2500 oopasuoB B rom. ~no-
1a0b MOMEUSHUA — [0 4UCAY MK&YOB.,

3.Becc3ag - nopm o0seme padorT He meHee 2500 o0pasuor.
CnemanbuHe yYCcTPOACTBA I/NIA YCTAHOBKA BecoB, llos-anHoneyy.
CTEHg ¥ NOTOJNOK OKpalleHH MacAaHo#d Kpacko#. [lnomanp - [2-
20 Mm%,

4. AHQTWTHYECKAA - IR NDORENeHMS QCHOBHHX aHATRGOB.
Yucxo KOMHAT M [oralk u3 pacyeTa %O v»< Ha 1 ;nadcoaHTa npu
y@cJe JadopaHToB He Oonee 4-x ; 8 M™- [pit COJblieM 4ucCTIe Ai-
OODaHTOB. KOMHATH OOQDYLNOBaHN JAOOPATODHUMY CTOJAMK. XAXLOE
padodee MecTO EBMeeT NONBONNW: 3JJIEKTPO3Hepruu, CXaTOr'o BOILY-
Xa, BaKyyMHO#! JHHWHM, He kaxmwe 1IR3 CTOJN8 NPEIVCMATDURAETCHA
YMHBaABLHUK .

It TpaHyIOMeTPRYECKOT'O aHANNR3A NpelycMaTPUBAETCA OT-
ZefbHad KOMHaTa ¢ TONBONOM BOLW ¥ KaHATM3auMed .lleHTpupyTn
MOHTHDYOT B CHelUaNbHO OTIOPOKEHHOM 3BYKOHE[pPOHMLAEMOM JTCe-
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Ke paomanmsp 2,5-3 u2 Ha 1 neRTpEYYTY.

Mloa -~ nAuHoJeym. CTeHH OKpameHR MAcCJAAHOM KPACKOMH.BHK-
JoYeHHe 3HepHE ¥ BOIH UEHTPAAR3OBAHHOE.

5.Hacoc - KoMOpeccopHad -~ LJA MOHTAXa BaKyVM-HACOCOB
H KoMipeccopa,iomamsd 8-I2 m“,

6.HamepanbHasd - I-2 koMHATH LAA HAYaJbHEKA JacopaTOpPHH
CTapmeroc RHAEHepa-MeTONHCTa, NeTporpagda.

§ 4. TpedopaskA K Ge30MACHOCTH

I.Bce padoTH NONXHH BHOOARATHCA B CTDOTOM COOTBETCTBHM
C oOmMME NpaBBiaM# Ce300acHOCTH OpE¥ JadopaTOopHHX padorax.

2.PaGoTH,cpA3aRHEe C HAPDEBOM H KMIAYEHAEM TOPDYMX
XUIKOCTel#, NPOESBONAT TONBKO B [OMENEHHW SKCTDEKLBOHHOR B
mxadax Np¥ BKINYEAHOR BeHTHAAUMH.

3./lpuMeHerue pTYTHHX MaHOMETDPOB, BAKYYMETDOB E IDYTEX
ANpECOPOB C PTyTHHM 3ANOXHEHEEM He Ionyckaercs. PaspemaeTcA
JEL OOJNBSOBAHKE DTYTHHME TepMOMeTpami.

4.Y BHXOK& K3 3KCTDPAKLHMOHHOR MOKTHPYDT OA/IOH C yrJe-
KHCJOTOR C KpaHOM H OTBOXEME HenocpelCTBEHHO B BHTAXHHE
mKape. HpoMe TOro, BO BCeX NOMemeHMAX NOJKHH HSXOREBTHCA Or-
HeTylInTeNH.

5.B KaxIoM OOMemeHEM HA3HAYanT JHHO,OTBETCTBEHHOE 34
coluoneHue NpaBuy Oe30NACHOCTH.

§ S. OpranR3auus XagopaTOPHOTO KOHTDPOASA
/73 /

BayTpmnadopaTopAu# B BHEMHHX KOHTPOJXh 3IEKIOYEOTCA B
BHIOOJHEHHR OapajllebHHX AHANK30B M CPABHEHNE BEJAYBHH Dac-
XOXIEHHA pe3yJbTATOB C NOOYCKaME, MpHBEIeHHHMM B Talnule
24. JlnR aHan®3op,He npenycmorpeHHyx ['UCT, B kaRLEoM KOHTpO-
JEDYeMOll BHOODKE NOJKHO OHTE He MeHee 757 pe3ynbTATOR aHa-
ax30B (06pasnoB), yaoxmpmuxcs B Xomyck. OcranbHHe 25% MODYT
RaTh pacxoxnerRme CJosblle N0Oycka,HO Re CBHWE YHBOEHHOH ero
BeJHMYLHH,

flpumedanme: B caysasx,He ykazaHHsXx I'OCT, OTHOCHTeNbHASA
omulKa BHYECJAAETCA MO (POpMYyJIe:
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BRYTpPRJISCOPATOPHER KOHTDOJIS

1.BryrpmiacdopaTopHuii KOHTPOJIb OCYMECTBAASTCA IJA BH-
ABNCHEA CAyYalHHX ONMCOK KOJMYE€CTBEHHNX onpeneseHuit NpH
MACCOBHX 8HANU3AX KOJAEKTODCKHX CBOHCTE LOPOR-KOJMIEKTOPOR
nyTem TpoBeXeHMA MOBTOPHHX OfpeneNeHRR IPYTEM ECIOJHHTENEM
Ha 3amMPPOBAHHHX olpasusax.

2.BHyTpMWIAGOpATODHHE KOHTDPOAL 00eCOeYMBAST BHIBYY 3&-
Ka34¥Ky pe3yabTaTOB KOJKYECTBCHAOIO aHal®3a o0pasuos C TOY-
HOCTED (BOCOPOW3BONMMOCTER), YKAANNBawUWeACA B NOAycKa, Npu-
BeleHHNe B TalJEle 24,

3.BHyTpAnacopaTopHu#t KOHTDPOJNE CJAYXET ONRMM HE3 CDEICTB
OLEHKH KayecTBa& padoTH JaCOPATODRA B [ENOM B OTHEeNBHHX #C-
NONMHATENeH aHaiM30B {(OLEHKa BAPAXaeTcs OTHOCHTENbHHM 4YHC-
JIOM — % 3a0paKOBAHHNX K 9HCAY HDOKOHTDONMPOBARHHX ONpenele-
Hud) .

4. BHYTpUIacopaTOPHOMY KOATDPOJW NONBEpranT o6pasuh,oTos-
paHHNE HaYaNBHHKOM WIM CTApDWHM CHELHANHCTOM JAUODATODPEA ¥
KRONMYECcT ax, YKa3amHuxX B Tadamne 24 . 3Ta BWOOPKA Ha3HBae"-
¢ “KOHTpWIBHON BHOOpKOHR™.

5,.KOHTPONBHYD BHOOPKY BHOHDEWT B 3GBMCHMOCTE OF Hali-
9Y¥A 00pa3’loB H EPYTHX TEXHHYECKUX ¥ OpPaHH3QMMOHHHX NPHIMA

6. HavansHUKY Ja0opaTOPUH OpPejoCTABAAETCH NPABO QCYMeCT -
BIATH OPM HEOOXONUMOCTH BHYTDUIAOODATOPHHR KOHTPOIE B DOMI:—
IMX pasmepax,deM 3To OpelycMoroeHo tadunmelt 24

7.0can pacxorneHHe pesyALTATOB He OTBEYaDT TPEeJOBATIAw
ONMCAHHHM BHWE, HAUYaJBAUK JACOLATODHE [POBOIRT TOBTODHL
aHanm3 O0paslOoB, HaBUAX UOBRUEHNNE PACXOXNEHH#A.lIpH oTeyTe: -
BUP MaTepnana HAA KOOCAHNUTEAbHHX RHANAZOB NACODATOOAS BHLA-
€T 3aKMOYSHUE BCEX DEe3YAbTATOB AHANNIA C COOTBRTCTIYOIMA
NPUMEUSETEM.
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Taonnua .2

JonycTUMHE DACXOXNEHMA ¥ U&CTOTE NOBTOPEHX AHANM30B
OpH ACCAENOBaHMM OOpA3UOB HOPON-KONIEKTOpOB (HOpOBHX)
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W :lipene-:lonycTu~:CCHAKE : BHYyTDE- : BHen~
on: :71H O0-:MO€ pac-:HAa NC-:/1a00pa-:HER
: :pele- :XOKIeHMe :TOYHUK:TODHNR :KOHT~
: (JICHBA :PEe3YJb~ :!BeM¥- :KOHT~ :pOJb

: 'BeJH- ;TOB 01~ :YMHE :DPOJB,
: (UMHE  :DAJLTEJB~:I0MyC—: :

: : tHHX Ofl~ :Ka A 4
: : ipenesie~ : : :
: : ‘HHR : :
I. Urxpuras mopucrocTs I10% 0,3% adc no 3 2-5
IOpON METONOM HaChH- ”
eHUA 102  0,5% aoc onwty
2. [lpoHEnaeMocTh - 10% oTH. "~ 3 2-5
3. Oopemuuft Bec (mrorT-
HOCTB) NIOPOI MeTo-
IOM napagrHApOBA- 3
HRA -~ 0,083 r/cm S 2=5
roctr
5182-64
4, Yn.sec (muHepanorh-
4ecKad NAOTHOCTE
nopoxn - 0,02 r/em® 3 2-5
TOCT
5181-64
5. RapGoHaTHOCTE ~ 5% no o Dt
ONHTY
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lipEmeyanme: [lponeHT BHEMHEr'O KOHTDOAA MPOM3BOLKTCA B
38BUCHMOCTE OT KOJHYECTBA BHOOJHEHHHX AH&-
JIN3OB,KCAN BHAOONHAETCA B IO CBHWE & THC.ON-
pezesieHud, npouerT BHEWHED0 KOHTPOJH ycTa-
HaBJIUBAGTCH B k.
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BHemHuUA KOHTDPOJL

8.BuemHHEN JadopaTOpPENE KOHTPOJAb DpEIHa3HAYEeH IJIA
OLIEHK) [PABUIBHOCTH KOJHYECTBEHHHX SHANH30B KOJUIEKTOPCKAX
CBOMRCTB MOPON-KOJJIEKTOPOB.

9.BHemuu# Aa00paTOpPHHE KOHTPOJL OCYWECTBAAETCHA B KOH-
TpONMpYDUWER NAOOPATODHE NyTeM OOBTODHOIO &Halr3a odpasnos,
KOTOpHE MNONBEpI alnNCh [IePBAYHOMY SHAMX3Y B KOHTDONEDYEeMOR
nadopaTopum. PeayapTaTH OLEH¥BADTCA N0 BeJHYMHE DA3HOCTE
MEXIY I[OJYYEHHHMH NQHHHEMKM B KOHTPOJHDYEMOR H KOHTpPOJHEDYO-
me nadopaTopHAX.

I0.llpn BHewHeM KOHTDOJE CPABHMBANT CpenHHe 3HAYEeHBA
BEJIMYMH, OpeleJeHHHX KOHTPOJMPYDWER B KOHTDOJHDYEMOE xa-
GOpATOpHAME, JTO DAcXOXNeHHe He JOJXHO MpeBHNATL NOOYyCKOB,
YCTEHOBJIEHHHX Tadunuei 24..

II.Bce cayuam BHABJIEHUA DACXOXKIEHEH pesyJbTaToB QHANE-
30B NOJXHH OHTH THATENBHO DACCenCBaHH KOHTDOJEpYOmEX H
KOHTDOJEpyeMOli 1800paTOpHAMKE. Ec/AM 3TH Na60pPATOPHE HE MOTYT
BHABKTL NDHYBHN DACXOKNEeHEH,Bech MaTeprHars nepenaercd B Op—
raHu3anup, KOTOpOo# corJacHo npuxasy MI' CCCP mopyvaercs yc-
TAHOBJEHNAE MDUYNH DACXORINEHUS MEXNy pe3yJbTATaMl KOHTpPOJNH-
pyemo#l ® KouTponmpyowe¥ sadopaTopBi.

I12.Ha prewHufi KOHTPOJE RampasBiApT OCpa3lH, IpOmenmue
BHYTDEJI200PATODHNY KOHTpOJb H MMENmEe, CIeNOBaTeNbHO, HBAa
pe3yJpTaTa aHaiu3a ; B KOHTDPOJAMDYOIEY® JadopaTODHD COOQCHEDT
pe3yJpTaTH 2HANM30B X MEeTOLMKY RX BRIOJHEHHWA.

I8, noHTpOANpYDUAad JaGoPaTOPRA BHIOJHAET GHANH3H 0O
BHEWHeMy 1a00paTOpPHOMY KOHTDPOJD HaWdoJNee HaNEXHHMA B HauGo-
Jiee QCBOSHHWMA H [POBEDEHHHMH MeTONam¥ 0 COOCCTBEHHOMY yC-
MOTpEeHEN.Bce KOHTpOJbHHe AHANK3N BHOONHAOTCA co 100%-HuM
BHYTDHJIAG60PATOPHEM KOHTpOJIEM,

14.FPa6oTH 10 BHEMHEMY KOHTDOJD IOJ/XKHH pAacCMaTPHBATHCA
KaK COCTABHaf 4acTh OCHOBHOI'O NpPOH3BONCTBEHHOI'O 0OJAR& KOHT-
poNMpyklel JAaGOpPATODHE H BHIOJIHATHCA HapaBHe C Tekyme# pa-
00TO# Oe3 INONOJHUTEJNbHOI'O BHUENEHHA JUMETOB 0O TPYHLY.
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ApDOBTpARHHE KOHTDOXB

ApGETpPEXHHE KOHTPONbL OPOROKUTCA B TeX cJydadx, KOrna
C OOMOWBD BHEWMHEr'0 KOHTDOJAA YCTAHABJIEBADTCA CHECTeMaTRYec-
KHe DacXOXNeHHA B padoTe KOHTPOJHDYDUIEX B KOHTpOJAUpYeMolt
nacopaTopkl . ADORTPAXHHEE KOHTDPOXb BHABJIAET JaGOpaTOpED
(ROHTPONEDYDUYD HIM KOHTDONEDYEMYD),HOOYCKADEYD CHCTEMaTE-
YecKRe OWMOKK B AHaIN3ax ; BHACHAET OPUYMHYN DACXORNEHHS pe-
3yJbTATOB QHAJIH30B IJA OPHHATHA Mep K HX yCTpaHeRHD.

§ 6. Y4eT KepDHOBOTO MaTepuand,3amEch De3YAbTATOB
QHAJIE30B H_Xp&HeHue 00pasnos

InA ydera KepHOBOIO MaTepuania, 3a0MCH pe3yJbTATOB &Ha-
J430B NpEMeHsOT NepoxapTu (CNaHKHE),IpelHa3HadeHHHe B3aMeR
radopaTopHHX XypHAJIORB,[lepexOl Ha npelniaraemie HepgOKaPTH
(Granxe) He TpecyeT H3MeHEHRA CHOOCOGOB (DMeMA K DErWCTOAIER
KepHOBOI'O MaTeppaia, M3JOXeHHHX B NpeInIymux riaaBax.

Teo nepporapT - K4. Hanmuwe IBOHOR KpaeBOf NepdoOpanus
npenycMaTpEBRET BO3MOXHOCTH KOLBDOBSHRA NAHEHX.LOLHDYEMHE
NO3EIMR He perJaMeHTUPyDTCH.HKaK OpelCTaBlseTcCs,ChenyeT Ko-
IAPOBATh:

1.Ban onpenexeHz# ,;

2.AIpeCHy®D vacTh ;

3.KoMm4ecTBO KOHTDPOJBLHEX ONpeneNenysH ;

4, Homu4ecTBO KOHTDPOJABHHX OHDPEREJEeHHNA C DacXORIEHEEM
GoJIblE DOOYCTAMOTO ;

5.[lary asanuza ;

6.llmpp nadopadra.

[lpp HEOOXORNMMOCTH MOXHO KOJIMDOBAThL M ADYrRe saHHHE,

lilepokapTH pas3pacoTaHy 00 eNAHOR CXEeMe ¥ [DEeAYCMATDH-
BADT 34MKCh:

1.AnpecHot 4acT® IaHHO® napTHY ;

{I.PacxoxXqeHut pesayvALTATOB ONpeleseHZA C KOHTDOJbHHME ;

. Yeaosuft onura ;

1Y, Viamepennt ® peayanTaTop IpW KOHTDONLHWX #3MEDEHKAX
(puGopOTHHX ) ;
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Y.HswepeHuit ® pe3yJLTATOBR OPR ONpeNEeACHHAX, BHIOIHEH-
HHUX H& KARHO{ NAapTHE ;

Y1.0onmace#t mcnoxHETene# m RaTH SHEIH3A,

AnpecHasd wacTh B Doue moxnEced Ha Bcex mepdoraprax
OIEH&KOBH .

AnpecHad 4acTb pa3MeleHa B BepXHell CTpPOKe JRIEBOR CTO-
POHH NON Ha3BAHHEM KApPTH H EMesT CJAGXYDUEE Tpajs:

0l >~ MecTOpORIEHHEe, CKBaXHHA.

02 - EHNERC KOAXEeKImR (OOX KONIEKIWel NOHEMADT COBO~
KyOHOCTh O0pa3snoB, OpAHAINEXamEX OXRHOX CKBAKEHe, NIOMARHE,
pasBelke, JOCTARNEHHYD B JaCOpATODHO ONHOBPEMEHHO RAR cle-
UMGJBHO OONOGPAHHYD).

03 - nopARKOBHE HOMeD INSHHOM NapTHE OGpPAE3HOB.

04 - xonHYecTBO 0O0pa3NoOB B NapTHE.

Hmxe upemxycMOTpeRa pe3eppHAS CTDOKA.

lone nmomnkcef passemeHO B HEXHeHd JacTE OCODOTHOH CTO-
pOHH COpaBa - OpelYCMOTpPeHa 3anECh famBiEit X8COpPS&HTOB, Bh~
JONHABEEX OCHOBHHE H KOHTPOJIbHHE OOpeReseHEs, BHECTHTEeAd N
XHO8, 0pPOBEPEBEErO NOJy4Y4eHRHEe NaHAHE E BHYACACHEA,8 Takxe
18TH aHalm30B.

CxeBa OT 9TOr'O OOJA HaAXONWTCH pesSepBHOE.

KoHCTpyKRIES RPYTEX OOJEH nepdoKapr onMcaHa BEXe LIS
kaxgoff OeppoKapTH.

flore puA 3anMCE W3MEpeHE# E pe3yARTATOB OCHOBHHX ompe-
leseHnl EmeeT Te Xe rpapu,dTo M ODoJe IUIS 3QNECK H3MEepeHmH
B Pe3yJAbTATOB KOHTDOJBHNX OnpeleleHUY B KONOJNHRTEAbHO I'pa-
by ZaA OTMETKE OOpA3NOB, NOLBEPTHYTHX KOHTDOXbHHM onperede-
HRAM

Rapra no3poJAeT 3andcarTs no 30 OCHOBHHX H S KOHTPOAb-
HHX AHANE30B.

A.llpEem KepHOBOT'Q MaTepHaia
llocae ocMoTp8 HOAYYEeHHOrO B JXAGOpaTOpPEM KepHa,lpoBep—
ku ORBCE OPOM3BORAT COOTBETCTBYDMYD 3a0HCh B NepOR&PTH
yueTa OOCTYIJIEHUA KEepHOBOI'C Mmarepmana,Kaxmomy odpas’my OpREC-

BAMBANT JAaCopATOPHHE HOMEp, KOTOpHE 3aNWCHBADT HA 3THKETKe
B OOepTKEe KepHa.
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[epfokapra "Yyer OOCTYRIEHUA KePHOBOLO MaTepuana”
(prc. ng )

1.Anpecnas vacThs.

1.3amMCh OCHOBHHX X8paKTEPACTHK HOCTYHapmero KepHOBO-

mateprana (rpagu 05-I5) - 30 crpok

05 - HOMEp CKBAXHMHH

06 - mHTepsan orGopa KepHa

07 - nonoxeume KepH2

08 - nmameTp KepHa

09 - coocol repMeTH3anuu

10 - coxparHOCTH KepHA

11 - ReoGXOIEMHE aHaNB3H

12 - npEcBoeHEH# AadopaTopHHE HoMep

IS ~ nmomumck OpHHABmErO

14 - orMeTra 0 pepenade Ha H3TOTOBJIEHHE

IS5 - nara npuema

E. Yuer m3roropieHma

Jna ydera E3rOTOBJNEHHHX OOpasmoB B COQTBETCTBHM C Ha-
MeueHREM mraHoM (cm,ra.l) s3anonrant nepdorapry "Yder usro-
ToB/eHEA", B nepyoxkapTy 3&MMCHBANT CBELEHEA 06 H3TOTOBIEH-
HHX oCpasnax.WHiekcHd, OpHCBaeMHe O0paslaM ciaelyDmue:

0 - OgrAmHIpP, LuapasiedbHHE HamWwracToBaHmw J =U cm
1 - Oonpwoi UWIBHID IS palMaJbHOW QMABTPAURY C COXpa-
HeHneM I@amMeTpa NONHATOINO KepHa
-~ URJMHAD, NepOeRIMKYJADRHE HAIUIACTOBAHED
- Ry6
- Kyo
KYCOK CO CIJIaXeHHNMA KDAasAMm
- KYCOK CO CIVIaXeHHHNMM KDasMy
- DMAacTHHA Napa/UiejbHG HalAacTOBAHEK
- OIACTHHA OepOeHAUKYJAADHO HAILIACTOBAHEO

9 - KYCOYKH ILAf Ie3MHTerpallkm.

lips m3roropfeH®u DOBTOPHKX OGPA3LOB B3 OCTATKOR MM NpHC-
BaEBADT HBHIERC “a".

Oopasun MaprRUpYOT 4YepHOM TYWEL.HoMepa 3aMUCHBADT -~
JMHOPRAYEeCKHE ofpasen "("- Ha TOPUEBHX OOBEPXHOCTAX ; KYOudec-
KH#t oGpaseu "3", "4" - Ha AJAOCKOCTAX, HEPHEHTHKVIFNHHX OCE

Lo ol B« DI G AT S SV o V)
}
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CKBAXMEH ; OOVIb=0ft (MAHHIP "2° - Ha TODUEEBHX ¥ OOKOBOK mO-
BEPXROCTAX.

[leppoxkapra " Yyer M3TOTOBRGEHEA 00DPA3L[0B M3_KEpHOBOI'D
marepgana” ( puc. 77 )

I.AnpecHasa 4acTh

2.M3roroBnenns odpasuos (05-10) - 5O crpok
05 - HCMep KepHa IO BeHOMOCTH

Of - J1a00paTOopHHR HOMep OOpa3usa

07 - ¢opma,pas3mep, Bec odpasua

08 - mHmexc o0pasua

0J - ocTarok

10 - mHmerc odpasua 3 ocTartra

11 - npumevaHEe

B.38nHCH pe3yAbTATOB AHANHM30B

FeayabTaTs BCeX M3MEpeHH! ¥ BWYKCJEHAE, BHIOJHEHRHX OpA
IpOoBeNeHEM KakIor'o BHIO& AHANA3a, 320HECHWBAGUT Ha COOTBETCTBYD-
peif depgorapTe. 3aQNOJHEHHYD H [NONIHCAHRY® IepPoKapTy J8d0-
panT OepelaeT PYKOBOLMTEND, KOTOPHHA NpoBepAeT pPe3yJabTaTH
U3MepeHdnd ¥ BHYMCJEHWA, 8 TaxkXe OONUMCNBAaeT LeploxapTy.

[lepfokapTH CKJIANIHBAOT B KAPTOTERY WIR OOIMEBRADT A Ne-
pEOIMYECKR nepemneTanT. Cpox XpaHeHHA B Jaoopatopre - 10
JeT, 33TeM INORYMEHTAIED OepenanT B aPXHE BuUECTCAOER I'e0X0-
PEYECKOW OpPraHm3allnK.

Jeppokapra "OopefeseHAe HODPHCTOCTH, QOBEMHOA E
KAXYUEeNCA MHEePaJOrWYS8CKOW MJOTHOCTH MPTOLIM

E@CEN@HMH.OHQBEQ&EHHB CONEPXSHHA CBA3GHHOR BOIH

LeHTpUpYrdpoBasues” (puc. 78 ).

I. AnpecHas yacTh

flepjokapTa ABIAETCA KOMUJERCHOR 4 MOSeT OETh ECOOXBSO-
BaHA He TOJbRO K8K TaROBAA,TO 2CTh DM COBMeTEHBE 381aHEll
Ha onpeleneHd@e BCEX BEJEWYHMH,HO . ODM onpeleJeHEE TOABKO OO-
PHCTOCTE RJIK TOJIBKO COdEDXAHUA BORK UEHTPHQYTRPOBAHEEM.
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[33][R  [34){R-Py [35]1R-R [36)R-R [37)]mo (38} ¥n [39]

Yraléol] € [41][Kowip
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P e e = R

BoiynCANTEnb
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4

mce.78 6. ﬂgg@ggapga ngqyengnenze NOPYCYOCTR, 00bexHOl W KarEyuelcr wuuepsnorygecxol naoTHOCTH
STOLUM B, JCTEHA Ly Ui . NDPEIB AKYE (O XaHES CBE3AXNOY BLUK LEYTDREY ¥ POEEEFEM:

UOOpOYHAT C1OJ:0HG.
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flone
05 ~
06 ~

07 -

08 -

10 -

II -

13 -

Hlose
14 -
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PacXorucH¥E DE3YJbTATOB OfipeneacBHull C
KQHTDONbHEME _(rpagy 05-13)

PacuOJOXeHO OOX De3epBHOK CTpPOKOHA cJena.
na00paTODHEA HOMep olpasna.
&0COJIOTHOE pACXOXIeHHe 3IHa4YEHHME [OPHCTOCTH,

Ol lage = 1y- 11, Y
CTHOCKTEJbHOE DACXOXIeHne 3HaYEHUA OOPUCTOCTH

My -1
aMMaw ® "——“—J 100, /

20COJPTHOE pacxoxnenue 3HAYEHHRE OOBEMHOR ILIOT-
HOCTH

Afn ade. JON, //7; /CM3

OTHOCHTEJNbHOE DACXOXNeHHe OCHEeMHOM MJIOTHOCTH

fo
dj’n,om = *A‘T%’nﬂ 10C, Y

a6COM0THOE DACXOXIEHAEe SHAYEHMH KAXFUEACH MEHE~
paJioru4eCckon IIOTHOCTH
r
NPrusare = [Jiemn 1 - Prmn,az, /c”j

OTHOCHTEJBHOE DACXORISHHWE 3HAYEeHMH Kaxyuehca mu-
HEpaJOru4eCKod IUVIOTHOCTH
. A Prrnade
A orw = —BLumse o
Pknn, Th pxun 700 , e
a0COJIDTHOE pacXxOXfeHMe 3HAYEHHH OCTATOYHO# BORO-
HACH.I8HHOCTH

AC(abc'—'C/q‘O(;_,p/;
OTHOCHTEJBHOE pACXOXLEeHHEe 3IHAYPHUA OCTATOYHOR
BOIOHACHUWEHHOCTH Aol
LA X al < )
A Aoy * o~ C"«'/OU, i/u

W.Yonomna ooura (rpags 14-27)
pacooNOXeHO LNOR pPesepBHO# CTPOKOHR crnpapa
padodad XEIROCTb LI HACHWEHMA OOPAsUOB (KEepoTHH,
1acTOBAaA BOL&, MOLEJb [WIACTOBOK Bogy @ T.il.).




I5

16
17

28
29
30
3l
32
33
34
35
36
37

~ 357 -

YIeJhHHU BEC XHIKOCTH (Pl TeMiliepaType onnwra.
FPo, ¢ lawe
VIeabHEA Bec Xuakocrr npe 20°C, Vg, r/cM®
GapoMeTpRUYeCKOe [aBiACHME BO BPEMS HACHWEHUR 00—
pasnoes, MM. pT.CTOJCa
UCTATOYHOE Ianledne B CACTEME,MM DT.CToala
Temueparypa, 7 °C.
¢, ~OPOLOIXKTEJIBPHOCTE BAKYYMRDOBAHUA CHCTeMH,
MEE.
?} -[IpOROJXETEIBHOCTDL CJKBa XRINKOCTH,MEH.
1, -DOpPONOKXRTEABHOCTE LOPHBENCHEA CHCTEMH X
mCccepaoMy INaBJIeHED, MUH.
?} ~IPOAVAXMTEABHOCTE NOHACHUEHRA OPE aTMochep-
HOM N&BJEHHH, MHH.
T, -DPONOJAXHTENBECCTD LSHTDHYYTHPOBAHHKS.

26,27 - pesepsiHE rpagv.

1Y. Y3veperns 3@ pe3yAbTATH NP XKOHTDOJBHEX

ogpenesensax (rpagy 28-41) - 5 cTpok

Jia0LPETOPHKE HOMep odpasua

BEC CyXoro oépasna, PI;P.

TAIpOCTaTHZECKRl BeC 00paszua ¢ KOpSnHKOK.PZ.a.P.

TBIPOCTATHYECKRE BeC KOLUBHKH,&.T.

i YIpocTaTHIecKE} Bec o0paana, Po,T.

BeC HaCHmWEEHOro odpasla, P3, r.

Bec odpssla OOcJe HeRTpHPyrApOBEHES, P4,r.

Ps-Pl.r.
Pb—Pz,I‘-
P4-PI,T-
NOPHCTOCTE 0GPASHA, BHYRCJEHHAA N0 JOpMYJe
_ Pf o
my = “[33‘})2 “"/00,,4

00 eMAad nnorﬂﬁcrb o6pasna BHYRCAEHHaA 0o dopmye
% '
He 5 v Mem?

R-R
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40 - XaxyuaAcA MMHepAJIOTHYeCKafdA IMIOTHOCTE o0pasua,
BEYMCJEHHAA KAk (O
1 / 3
D e rfere?
P i, 1
THe V. BHURCAGHO B NOJAX ENEHKIL.
4] - ocTaToYHAA BOLOHACH 1eHHOCTH 03pa3ua, BHINCJIEHHAA
Kak

-P
4 I

= pae-—gt « 100, &
X Py 7P

Y.4SMepeHAs ¥ DE3YABTATH OCHOBHHX QUpeNeAeHEH
( re xe rpagu) - 30 cTpok

Nepdokapra "OnpeneneHue a0COANTHOW [A300POHANIEMOCTH
nps_cranyoHapHo# dmiprpanms" (pac. 79)
I.Anpecsas 4acTh
fl.Pacxoxnedne pesyaAbTaros onpele/IeHUA C KOHT-
poJbiuMu (rpagy 05-I12)
None pacnoacseHo mox noiem I caesa
05 - naGoparopHHlt ROMep odpasna
06 - a0CONOTHOE pacxOXHeHHe 3HAYEHRE OPOHENAEMOCTH
A Rage = 8y - Kp, Ml
07 - OTHOCHTENbHOE DPACXOXKIEHEe 3HAYeHRY NDOHMIIAEMOCTE
A K )
AKoww = -"“RJ—FL 100, %
Copapa oT noaf [l pacnoJOXEHO pesSepBHOe noAe € eqBHCT-

BeHHOE rpagod 08 InA 3amBECE HA3BAHES BCHOOAB3YeMOI'o B ONHTE
rasa (asor,Bo3nyx ¥ T.0.).

1/.M3MepeHns B DE3y/AbTATH ODHM KGHTPOJIBHHX
onpexeseHEAx (rpapuy UY-30) - 5 cTpok

09 - »nadsoparopEHE HOMep oGpazna

I0 - mAnexc,yxasupapmuifi HunpapieEMe $QUILTDPANEHE B. ONH-
Te CTHOCATEAbHO Hamnactopauma ([l-nmapawiensfo Han-
NaCTOBAHAD, | -MepHeHEAKYJASPHO).

I1 - BNcOTa mWIRHEpa RIM CTOpOHA KyoOa, L/a} cM.

12 - nmamerp umnuumpa, KL, CM.




OnpeseAeHne QBCOATHOW TAIONPONUYAGHOCTH NP CTALMOHAPHOH (PUABTPALMUM

o1 MecT-e] —Homs] naene 46775 I
N2% 05] aKabc O6]eRatn oTPR A3 ] I

Negp 0S|wo]o6 [D6adF (B ([T (5]Q_ (o) Tmn | npeati[Orcuet o 2ha PAE, Jat 7 [ 285 [Paaguns [Pbar el Poar* ¥ JLIA Y K (39)][Keo _ [20)

Ko Tj

PuC. 79 a. Uepyorapra .Onpenie seEWe ACCOUDTPOR [830JPOEYNEeM]CTN NpH CTeWOHaDHOR (JaIYDENUF-
AWTE R8T CYOPUES.
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BHigUCAnTR A I<
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tuc. 79 6. bephoxapra »Unpezenenue accomraol ra Y
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13 - wioma;s TOPUeBOTO CeveHHA NAAMHIpA BIE Kyoa, [
cM

I4 - oUbeM QIDHIA,R3MEDPEHHNA C NOMOWBD raaouepa.\{
cu®

15 - ppema onwta, T ,ceX

16 - pacxonm rasa depes oGpasen no rasomepy, ( ,
o> /cek

17 - tmn padoyero masoMmerpa (0Cpasnobuit - MO, EmmkocT-
Ho#t - ME),

I8 - openmes u3MepeHEA MaHOMeTpa

19 - orcuer no maHoMeTpy (B neaeHuAx WKAXH).

20-22 - pepensn maBneHHA A P COOTBETCTBERRO B MM
Ha0, Krc/cnz, MM DT.cTONOA

23 -
24-25 -~ 08pOMETpDEYECKOE NaBleHEe POa B MO H MM DT.CT
26 - Pcap + é%P ,MM DT.CTOJ0A
27 - TeMmpepaTypa rasa B olWTe, T °c.
28 - BA3KOCTL 'a3a Op# Temieparype t , , oo,
29 - OPOHEUHEMOCTBh, BHYHCJIEHHad 0o gopmyre

- ?LQ pé’og ™

K s FAD Dfa,nf’ ) fO’ -

30 - NDOHHUAEMOCTh C YYEeTOM [ONPABKE HA CKOJAbLEKEHHE
rasza K e« , wl.

Y.WsmepeHns B De3yAbTaTH (DK OCHOBENX onognexe-
agx_( re xe rpatu) - 30 cTpok

[lepfoxapra "OopellesedEe aCCQIDNTHO# Ia30oNpOHENEEMOCT R
Op¥_HecTamMOHEPHOR QRILTpaure” (puc. 80_ )
1.AnpecHas dacTh
[.PacXOxieHRE pe3yJAbTATOR ONpemeJSHRA C KOHTDPOJIb-
HHME
Tlone pacnoslokeHo cJaeBa nofl noJem I
05 - nadoparopHu# HOMED odpasla
Ub - 80COJOTHOE DaCXCKIeHEe 3HAYEHHE OPOHEIIEeMOCTH,
& Kgpe = 8p = Ky Ml




DnreneseHne QBcOAWTHOR (UIAPOHMUAEMOCTH (MY NECTAUNOHAPHON PHALTPAGKN

13 YR ToTwend Okl

] Macrey-e

N fosll AKane !uinkn ‘4
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07 ~ OTHOCHTEJHHOE DACXOXRNEHHE SHAYSHME NDOHHIEEMOCTHE
Ak%h

ARon = ‘—’R-'_ 100, O/D

CopaBa or nosa Il pacoosoxeHo pesepBHoe moJje.

I1Y. ¥3MepeHuA ¥ pe3yAbTaATH [IDE_KOHTDPOABHLX
ompenesedrax (rpagn 08-20) - 5 crTpok

08 - nadopaTOpHHWE HOMep oOpasua.

09 - BHEEKC, yKasuBanmA{ HanopapieHHe (HUILTPANNE OTHC-
CHTeJbHO HamlacToBauus ([l-mapamiensHo HamwiacTo-
BaHMD, | ~ (epOeHIMKYAADHO).

I0 - BHCOTZ UMJIRHIpA MIK CTOpOH& Kyla, [ /a, cwm.

11 - nmamerp mmamuapa, L, cMm.

12 - miomans TOPUEBOrO CeYeHBA OIMHIpA LIK xyda I
CM

I3 - mamexkc padodero MHTepBaja Mbe3OMETPa.

I4 - ppemwa onura, T ,cek.

IS5 - remneparypa, t Oc.

16-17 - capomerpHyecxoe LaBleHze P
B MO BRI MM DT.cTOAGA.

18 - 3Hayenme koajgumueHra C.

19 - OpoERNAEMOCTh,BHYRCIEHHAA 0O gopMyte K=C “f— JMIL

20 - DpOHHEIEEeMOCTh C Y4eTOM NONDABKA HAa CKOJbAEHHE Ia-
38, K o M.

sap COOTBETCTBEHHO

Y_¥smepenns B pesyibTaTH OpPE OCHOBHHX ONpeNeseHMsx
(re xe rpagw) -~ 30 CTpPOK

leppokapTa *OnpeeseHpe MUHE DANOrEI6CKOA OIOTHOCTH OUK~
HOMETDEYECKHMM MeTomoM" (puc. 8I_).

I.AnpecHaa wacTh

[l.Pacxoxnesue pe3yJLTaTOB oOpeNneNeHEfl C KOHTDOJb~
HEMH
Tlone pacnoyoxedo cieBa noln oojem 1.
05 - xadoparopand HoMep oOpasua
06 - alCONDTHOE DACXOXIEHMEe 3HAYEHHH MHHepasorAYeCKOlH




CnaCoBomM

Onpepencwe MUKEPAAOTMIOIKON MADTHOCTA NKKHoMRTPHYECk UM
o Mot g Ao wel | o] SER
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AJOTHOCTH
a Prn,ale : Puns- Sung, f'/”,l
U7 - OTROCHTENBHOE DACcCXOXNeHBe 3HAYeHHE MEHEeDPANOrRYec-
KOR OJNOTHOCTH

_ d_ﬁwno&
A Prpoty. = P— 100 /
inpaBa OT 0OJA PACHOJOXEHO pe3epBHOe NOJIE ¢ eNHHCTBeH-

HOR rpa¢on 08 - Iaa saOACHE JReNAbHOrO Beca ERLOKOCTH Px,
r/cM® B moae ormevaeTcs - padoyan XENKOCTh,COOCOS YNANEHRA
B03Ayxa (KHUAYEAHeM WIH BAKYYMRDOB&HHEM),00bEM MHRKAOMETDPOB
\OT=-110 Y.

1¥.U3mepennss B pe3YALTATH [DE KOHTDOJIbHHX
onpenesendax (rpags 09-20) - 5 cTpox

UY - naoopaTtopssi HOMep odpasua

0 - BeC NHMKHOMETDA, PO. r.

I - Bec mDEKHOMETpa C HABECKON, PI, r.
2 —~ pec ORKHOMETpPA C HaBECKROH, P2. r.
- Bec NEKHOMEeTpa C Boxo#, P, T.

4 - Pl - PO, r.

5~P.-P,, 1.

I6 - P, - Pg, r.

17 = (F P )+= (Py=Pp), T
I3 - unaepaﬂorzqecxaﬂ Hﬂ?THOCTB,BHQECMeHHEH no popmyae
- Po
Pm; = (A -P =y p/uv’

J. W3mepenms ' pesyanaTu OpH_OCHOBHHX ompeneae-
HRd ( Te xe rpagy) - 30 CTpOK

{leppokapra "OnpeneseHre OOBEMHOR OJOTHOCTH napapEHE-
B _nap
popanmem " (puc. 82 _ ).

1.Anpechas dacrs
[1.Pacx0oXneHAe pe3yAbTATOB ONPSNEASHER ¢ KOBTDOAb-
HEMH

U5 - sadopaTopHE# HOMep oOpasua

06 - aldcosnTHOEe pacxoxpeHre 3HAYEHHAR OOLEMHOR OJNOTHOC-
TH



DnPepeAr@KK@ O6BEMHOR NAOTHOLTY,  (APADMUHHPOBAHNEM
pNeT-ng Jedromns] o vl
o5aln abe (o5) a¥a O (o7]] [¥nars
¥s.5
NgY el T, GO[R ()] Poar (8] Vowr  (49]Be0  [863]a  Uel[Py (I Px (4]|Vesr [181[Vosr L[24]] s {24}
,ﬁm_ A1 ) FPriae Vit f+a a Py Py Yosb Vose ¥ {Kowre.
-
B N B
S g R i % i Py Sy
P .[- e o e !’w l J
Pac.r2 2 epoXapre «Qupassasmis 0CpeMuodl ETOTHOCTR NspaduEUpOBaHNcM«~. MOOBER CTOPOHE.
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n

= 370"

v

Avon‘q&- i -~\‘_‘)n, , Tem?

07 -~ OTHOCMTEJBHOE pacxomneH#e SHayeHud oGbemuOR
WIOTHOCTH
A Pn age

A Poow = =, oo, %

CapaBa or nuns II pacnonoxeHo pesepBHOe fioJle C PpadaMu:
08 - 1% 3@UECH YIEAbHOTO Becd,napepuna, Poep, /M
09 - ymenmHoro Beca BOmH D¢ ,T/cM>,

1Y.M3MepeHns # pe3yALTATH LDY KOHTDOMLHHWX Onpene-
aeugax (rpapy 10-20) - 5 ompok

10 - nadoparopHnit HoMmep oopaslia
II - cyxoft Bec oGpasna, PI' r.
12 - Bec sanapapEREDOBAHHOTO odpasua, Po, .

13 - Bec napa@nxa,Pnap=P2 - Pl' r.
10p

14 - oovem napapmua , Viep = —i?;; > oM3

I5 - rumpocrarmyecKm# Bec 3anapajMHEPOBAHHOTO odpaslna
C KOp3mHKOH, P3+a. r.

16 - THIpocTAaTHYECKHA Bec KOpD3MHKA, a,r.

17 - rumpocraTudeckuit Bec 3anapajmHEnpoBaHHOro odpasna,
Pa' r.

I8 - Bec BanapafuHMpOBAHHOI'O 00pAa3la [0CJe THIPOCTATH-

YeCKOI'0 B3BEUMBAHUA, P4, T.
nap

; B- D
19 - oobeM 3anapapEHRPOBAHHOTO 00pa3ua,\ém»= el

) s

20 - oObemHad ONOTHOCTH,BHYHMCHEHHAA OO (Qopmyrne

3 .PG Jnnap

O = - - - rlomsd
T R par-(R-Rips
¥.MaMepeHuss B pe3yAbTATH UDH OCHOBHHX OnpeleseHH-
ax ( Te xe rpag) ~ 50 CTPOK

fepfoxapra "Onpegesesue OCTATOUHOIO CONEDPXRAHRA BOLH
M HE%IH IKCTPIKUMOHHO-AMCTUIIRLIMOHENM cnocoGomM™ (puc.
83
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I. €cHasg _d9a8cThb

lon anpecHOR 4acCTED pDACNOJIOXEHO pe3epBHOE noje.

l.#smepeHBs ¥ _pezyJbTaTH Op¥ OCHOBHEX oNDENejeHHsX .
( Tpagu 05-18) - 20 cTpok

llone pacOONOREHO B HUKHe! YaCT¥ JMIEBOR CTOPOHH Oep—

¢orapra (n1s IO oOpasuos) m Ha oOpartHo# (mis 20 06pasuos).

4.aMA

05 - xnaGopaTopHw# HoMmep odpasua

06 - Bec 00paaua,PI,r.

07 - HOMep amnmapaTa

08 - o0bem,CcOOpaHHON B JOByWKe BOIN, V£ cuM>

09 - Bec ofpasua nocJe SKRCTPArKPOBAHEA, Pz.r.

10 - noupaBo4HH# KOBGIEOIEENT ¥, YYRTHBAOMMA BIMA-
HMe MHHEpaJIM38IMM BOINH HA ee yHeJbHHH Bec.

I1 - wrorsocts Hegrs, [y r/cm3,

I2 - oObeM NOPOBOTO ZPOCTPAHCTRA 00pasma, Va, cmS.

I5 - PI - Py, 1.

I4 - sec Bomw PgVi. .

I5 - Py - PZ'Zf% Ve B&C OCTATOYHOH HedTE B OHTYMOB,
rs

16 - OuVo . r.
17 - OCTaTOqHaﬂDPOKOHaCHmeHHOCTb
g’ - Ve o/
Dz v
% 00, /o
18 - OCTaTquaﬂrHegTeHaouueHHOCTb

Q= o la-rells
H- T =, 7
PH L e s

Neppoxapra "OgpenejeHse KapOCHATHOCTY OOLEMHHM CHO-
cocom” (prc, 84 ).

I.Anpecdasa dacTs
Mlon anpecHoit YacTh PACHOJIOREHO pe3epBHOE NoJle C I'pa-

05 - peaseps,
06 -~ KOHLEHTPAOUA KHCIOTH
if,PacXoxleHHe De3yJNbTATOR ONpeneseHnd ¢ KOHTDPOAbHNMEA

(rpagu 07-09)
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07 - nmaoopaTopHuil HoMep oOpasma

08 ~ a0coaoTHOE pacxoxieHme 3HAYEHHEM KApPOOHATHOCTH

- -
AOK‘Q& = Cxy kg

09 - oTHOCHTeJNbHOe pacxXokleHMe 3HaueHRE KapOOHATHOCTH

Cx,asz R
A Ck o = "é_-cs:‘ﬁ—"/OO, A

1Y. VswmepeHus ¥ pe3yabLTaTH OPE KOHTPONBHHX
onpefesneHeax (rpapuw 10-18) - 5 crpok
10 - nacoparopHHR HOMep 0Opa3ua
I1 - mpec HaBeCKH, a.r.
12 ~ u3MepeHHHd OOBEM COZ. V., o (opm maAHHX Oa-
pOMETPKYECKOrO LABJIEHMA M KOMHATHOM Temmepartype).
13 - rtemneparypa, + °C.
14,15 - OapomeTpEdecroe HaBAeHHEe COOTBETCTBEHHO B MO
B MM DpT.CTOJNGA
16 - Bec I cm® €Oy, onpemensems oo TadiEue B 3aBECE-
MOCTH OT TeMOEepaTypH M 0apOMeTpUIeCKOrO NaBJAeHMud,
B,T.
17 - xoafpuumenT, yIuTHBaDUAR COOTHOLEHAE MOJEKYIAPHHX
BECOB KapOOHATHOI'O MHHepala ¥ PA3MEPHOCTE BeJiH-
qgH, A, V.8
I8 - xapdonarsocTs, Cy= K %
Y./3mepeHsss ¥ _pe3yJAbTaTH fp:d OCHOBHHX ofpeleleHBsX
(re xe rpaju) ~ 20 cTpok

HNepdoxapra "Pe3yibTaTH SHAIN30B KOJJAEKTODPCKAX CBOHCTB"
{puc.85)

1.AnpecHas 4acThk

II.PesyapTars oopeseteHEH KQJJIEKTODCKAX CBOACTB

05 - nadoparopuHi HoMep

06 - HOMEp CkBaXuHH

07 - uHTepBaN OTGOpPA KepHa

08-15 - KOJIeKTOpCKMe CBO#cTBa rn,;Kt;Cx,_pn;J mn

&, SH, Sr

16~18 - pezepsHue
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I9 - naTa BHIAUE PE3yAHTATOB.

I'. XpaHense o0pasuoB

fioc/ie BHIIONHEHMS BCeX QHANH3OB BCe COXPAHEBEAECH 00—
pasny 3aBepTHRAT B OyMary, OepekjaINBanT BATOR H yKIANH-
BADT B KOPOGKY C HAROHCHO - KOJJIGRNEA o0pa3mnoB, HASBAXHE
IWIOT&nHE, MECTOPORIEHUA. B KOPOOKy HoMemanT olick OoOpasmoB.

Koxnerumu mcchaemOBAHHHX OOpaslioB XPaHAT KaK LeHAHH
mMaTepran, HeoCXONNMHE IAA pasJBIHHX MeTOZMYECKEX DAasoT,HOB-
TODEHHA HCCJENOBaHHUR ¢ NpHMeHeHNeM HOBHX MeTONOB, 1POBEDKH
OpPaBMIbLHOCTH BRUEHHOR RAPOpMAlRE.

YHEYTOXEeHAe 3TOIO MaTepraia MoxeT OHTh INOLYmeRO JKILb
0O OMCBMEHHOMY pa3pemeHmD IJIaBHOIO I'eolora BHmecToAmeR op-
PaHU38UNK.
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