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NIPEIMCIOBUE

Wsmepenuns ynenrHoit TIIOBEDXHOCTH IHMCOEPCHHX ¥ IOPHCTHX
TBEPUHX TeJ - 8NCOPOEHTOB, KaTaAm3aTOpOB, HADONMHETeNel, T~
MEHTOB, NDWDOINHHX MaTEDHAJIOE, DASNWIHHX CTDOHTEIBRNX ¥ Tex—
HOJIOTHMECKKNX MAaTEDHaIoB B HACTOANEE BDEMA CTaJM HEOGXOMAMHM
SJEMEHTOM HAYVHHX HCCHAENOBAHWH X BCE GoJee NPUMEHADTCA Kam
CPEICTBO IDOMSBONCTBEHHOTO KOHTPOJH B COOTBETCTEYOIMX TeXHO-
JOTWYECKAX Nponeccax. Hpyr Jomi, saHAMapIuXCH 5THNE onpenene—
HUAMYT, OUEHbL NAPOK, ¥ NABHO HASpeJa HEOOXOMAMOCTE NaTh 0030p
OpAMERAEMHX METONOB, 4 Takke [ONPOCHOE ONMUCaHWe Hamboiee
YIOOHHX ¥ BHCOKONPOMSBONNTENEHNX W2 HAX,

XoTa CYmecTEYET HOBONBHO MHOTO MeTOIOB WBMEDEHHMA YIeJab—
HO¥ NOBEDXHOCTHW TBEDIHX Tel, anCcOpCUHORENE MeTONH OKABaNHCH
HAWG0OoJIee YHUBEDCANBHEMY B JIETKO PeanusyevuMy B HCCHeNoBaTe b~

CKEX W S8BOACKEX Ja00paTOPUAX, 9TO W OOPENENNIO WX 9pesBH—
Ya¥HO IMPOKOE IPUMEHEHWE, OCOGEHHO NOCJE T0I'0, KaK MJIH H3-
MEDEeHUA BeJWUWH alCcOPOUME CTAAM MCHOABBOBATH XpomaTorpahyu—
UECKUE MEeTONH.

B 1965 r. MHcTHTYyTOM KaTanusa OHAO BHOYMEHO DY KOBONCT-
BO II0 ONpENSIeHuN YIeJBHO! HOBEDXHOCTH ancopleHTOB B KaTalm-

 BATOPOB METOIOM TENIOBOH necopﬁnan 8pT'OHa Ha BHCOKOHPOM3BORE-
TONEHON XpomaTorpadudecko#t ycraHoBke, paspadoTaHHoR B Jadopa—
TOpME ancopour. [lo ®TOMY onmcamum y Hac B CTpaHe GHIO mOCT—
DOEHO B DABHHX 38BONCKUX H HCCHETOBITENLCKEX YUIpeXneHuAx Go-
JIEE BOCEMANECATH YCTAHOBOK, X HDOIONXANT HOCTYNIATE HPOCHOH O
€70 BHCHJKE, XOTA BECh THDAX yXe NABHO PE30CJAH. JTO ¢BEIE-
TEALCTEYeT 0 TOM, YTO IOTPECHOCT: B TAKEX YCTAHOBKAX BEJNHKS,
# XOTS OHa OYReT YIOBIETEODATECA B OJmXafimwe TomM CEpHitHO
BHIIYCHASMHM METEJIMYe CKUM IpHoOpoM - copdTomeTpoM HBET-21T,
PaspadoTaHHHM Ha OCHOBE YEaBaHHON YCTEHORKY , HEoOXOIMMOCTE
B 0030pe MeTONOB ONpeNeNeHua TIOBEPXHOCTH H TOLPOGHOM DacCMOT—
DEHVE METONa TEemnoBOR NecopOimy OUeBumHA.

Hacrosimee pyxomoncrso Hammeauo 8a8HOBO. OHo yumTHBgeT
Somsmoft OmHT SKCIUIyaTalny NBYX YCTAHOBOK, NOGTPOEMEHMX B VH-
CTHTYTE KATANIXSE T OTDAaRAET YCOHEDmeHE TBOBAHAR , KOTODHE BBe-
FEHN [10 CDaBHOHHML ¢ IeDPPHM BADHAHTOM. ST YCOBEDIIEHC TROBaHKA
NOBHCHAW YROGCTEBO, HSNEXHOOTE B TOVHOCTE H3MeDeRuH yoespHOH#
HOBEPXHOCTH. My Hameemecr, YT0 OHO OyIeT NOJB3HO BCEM, KTO

4

3aHUMAETCH STHMM WASMEDEHMAMA ¥, B OCOOEHHOCTH, WCHOJMbL3YIOIEM
IJIE 9TOTO XpoMaTorpafUdecKWe MeToNH. Bce Baveusnmd no comep-
#ARVO HAGTOAMETO DYKOBOLCTBA M IO pPacoTe YCTAHOBKYW CYIYT HpU—
HATH C OJAT'ONAPHOCTEN W YUTEHH B DOCJENYDNEX NSLEHUAX.

ABTODH



1. BBLGIEHVE. AICOPEIMOHHHE METOIN ONPENRIEHVA
YIENEHOH TOBEPXHOCTH

SHaHue BeJNMUUHH NOBEPXHOCTH HEOGXONAMO B HayKe U IPOMHII—
JEHHOCTH IIDY MBYUEHFN ¥ MCHIOJB30BIHWY [IPOLECCOB,CBABAHHHY ©
TOBEPXHOCTHHMA HBICHAAMK, B TOM YWCJe aICOPOIHOHHHX ¥ KaTa—
JHATHIECKUX IPOLECCOB.

Cpexny MEOTHY METONOB OLDENeJeRNA YIeJbHOl TIIOBEPXHOCTH
TBepAHx Tex [ I],0cHOBaHHMX Ha MBMEPEHUN CKOPOCTH DACTBODE—
ami [2], agmcopumy us pactBopom [3], Temnor cvaumBsHMH [4],
bxopOCTn cemuvenTaryy [5], cxopocTs GmabTpAIm Pa3pexreHHOTro
rasa [6,7], a ramxe BIIEKTPOHHO-MUKDOCKONEYeckoTo [8] paccennuna
DEHTTEHOBCKUX Jiydeli non mamuvm yruamu (9], saxentpoxmmuecxoro
[10], pammoartusioro[Il], KOTODHE IAKT CPABHUTENEHO HANGKHNE
J@HHHE O HOBEDXHOCTY HENOPMCTHX TEeX, 0COG0E MeGTO BaHAMANT
METOIH T'a30BOY amcopluyuy. OHM ABIAINTCA HAUGOJEE YHUBEPCAND-
HHMI, DOCKOJIBKY AT BOBMOXHOCTE M3MEDATEH MOBEDXHOCTH CaMHX
PASHOCODESHHY [OPONKOOGDABHHX ¥ [ODHECTHX TeJ IPAKTAIECKM Ji-
00jf DUCTIEPCHOCTH W JH0GOH XMMAYECKOH npmponﬂ; Y3 amcopOuuOHHHX
METONOB ONDENENEHUA NOBEPXHOCTYM TBEDINX TeJ, ONUCAHHHX B DHIE
pacoeT [I I2-17], HamGoaniee 3HaueHUE HOJYYUT METOR BST[ES]
KOTODH} HA OCHOBAHEM COJNBLOTO ONHTA €TI0 YCHEHOTO IPEMEHEHWL
U COBHAJEHIS De3YNLTATOR H3MepeHHMit IOBEPXHOCTY C HDYTAME He—
SABMCHMHMY METONaMA NpUOUpeJ HpaBa MEeAIYHADONHOTO CTaHIapT-
HOTO MeToxa,

L. Dipuvenense merona BT mad ompegereHus YIEeAbHO
NOBEPXHOCTH

bBpyHaysp, Smver, Teaep (18] paspadoramy Teopnn HOJMMO—
JIEXYJIAPHOY ancopGiui, BBeNA NPeNIoIOReHNe 00 ORHOPOIHOH 110~
* BEDXHOGTH, OTCYTCTBIY B3aUMONEHCTBIA aNCOPCHPOBAHHNY MOJEKY,
NOCTOAHCTEE TEIJIOTH aRCOPOHUE BO BCEX CJIOHX, CHEAVIMX 33 Iep-
BHM, ¥ DaBEHCTBE ee TelNoTe KOHNeHcanww. Kpove moro, B Momemn
B3T mmeerca HEOTOBODEHHOE aBTOPAMY LONYIEHWE O NOGTOAHCTBE Be—
JITIMHE ancopOupynnelt TOBEPXHOCTH, T.6e.0PeHeGPeracTCa GIoKm—
DOBEO{l nORepIHOCTH: paHee amcopOWPOBAHHNMM cjosvm (53] .

VpaBHeHile OMMOIEKY.APHOR auCoOpONAl B JWHeUHON @opme
UMEET CHeNyINwH BUIL:

(ey]

P o
e sl i
a(l-Pp,) Embn o g
TIe @~ paBHOBECHOE SHaYEHMe amcOpOIEM [pPX OTHOCUTETEHOM
napmenun £
(P P2BHOBECHOE .KEBJIGHHE P = JaBJIeHUe HEICHHIQHHO"

TCO [apa Ip¥ TEMOEpaType ouHTa)
Om ~ 8ICOPGHACHHAA EMKOCTH MOHCCIIO ;
C -~ HOHCTAHTa, 38BUCANAT OT TENIOTH aACODRCHMA ¥ TeMmie—
PATypH onHTa,

OKCIepEMEHTaBHHE NaHHHE, BHDaKeHHHE B  Bune JWHKINN Bemma-—
HH {? %%M) OT -5, OOHYHO yxyANMBAKTCA Ha MpA-
MY® nnnnm B EHTEpBaje ownocnweabﬂux masaennis 0,05-0,35, coor-
BETCTBYDIMX 3aNONHEHVD MOEEPXHOCTH 8 =0,5-1,2. OTHOCHTENE—
HOe TNaBleHue, Op¥ KOTOPOM B38MONHHETCHA VOHOCHOH, ZaBUCHT OT Be—
JHYMHH  woHcTaHTH O W ouperemiercd KpUTEepHeM laifiepa [Gﬂ :

(”%))am = ‘1?4?—?_ (2)

g crcreM, XapaKTepusymIMXC: BHCOKUME BHaYeHuswm C, o6nacth
JUHEHHOCTH CMem|eTeHd B  CTOPOHY GoJee HUZKWX 3HAYCHWH 7%;

7 BNOJHEeHHe CTaTHCTHYeCKOI'0 MOHOCHOS YACTOo 3aKaHuYuBaeTel 10
OTHOCHTENEHOTO mapiednd (,I, U8 HaxnoHa IpaAMON M OTpezka,oT-
CEeKaEMOTO el Ba OCH OpIWEAT, BHUKCAAKNTCA 00E KOHCTAHTH C # dm.
OmperesieHAad TEKUM OO0PA30M EMKOGCTH MOHOCHOH @m (HA eNUHE-
1y Beca aucopleHTa) HaeT BOSMOKHOCTE BHUMCIUTDH JIENBHYD IO-
BEDXHOCTE 00pasna

S = am No Wm (3)
rne N, = "mcno ABoranpo,
Wy, — IITOWANL, RaHMMAEMAT MONEKYJO#f afcoplara B MOHC—
croe.

llocnemrsd MOXeT OHTE DACCUMTAHA npnﬁﬂnmenﬂo U8 IIOTHOCTH anu
copdarta B WMIKOM COCTOAHWM, Cojee TOYHO — M3 AKCHEDUMeHTAIE -
HOT'O ONpenesieHm:s aNcOopOOuY HA aICODGEeHTaX ¢ WBRECTHOR Bejuun—
HOY HoBepxHOCTYM. OOWMpHAH CBOZKA BHUUCJEHHHX ¥ WAMEDEHHHY SHa-
YeHMA (Wm IV DABHHX aiCcoplaToB TERE B 0630pe [191 y Tpan
3E§H§mz§?”BHOH HIOBEPXHOCTH HLHOpHOTHX T€JI, WBMEPEHHNX MeTonow__'

BaT u TDYTUMH HESABUCHNHNME METONAMH, TOKA3HBAET, UTO AGCOI0T—
e

Had norpemnocms MeTona cocTaBiAeT I0 - 20%. OTHOCMTEﬁBHSH o~
i i & f
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TPEMHOCTE, WMENTAh HANOONEE BaXHOE BHAYSHNE B OOJBIMHCTBE
UCCAENOBaNAI, OHDENeNIeTCA SKCHePHMEeHTANLHOM nofpemnocTLm
n3vepeHn# ancopouyy u cocTarmier or 0,5 mo 5% T yCTAHOBOR

_ DAs/mUHOTO THIA ¥ IIE O0GDAsNOB PASAHUHOE NUCHEPCHOCTH.

Il peanbHEX anCOPOEHTOR HU ONHO W3 IOMyMeHwi, TNIPHHATHX

| DU BuBOZe ypaBHeHuA BT, Eax Npaswmo,He oUpaBIHBaeTCH. Hmes
B BUIY HENOCTATOUHYI TEOPeTUMECKY®D O0GOCHOBAHHOCTH MeTons EOT
Il SHEYATENRHNE OTKIOHEHVA DPeaJrHOTO Hpomecca amcopomms oT
MOCTYJMPOBAHHO) MOIENM, GOJNBUMHCTBO MCCAeEOBATENeH cuMTaeTt
ypapHeHme BT YRagHOY noayamnnpnqecxoﬂ_@ogmyxoﬁ HpoCTO ¥ ZO—
oTaTquo TOUHO CBHSHBBmmeﬁ BeJTIHY angopdunn C KOJMIECTBOM
MOJIEKYJI, TpeﬁyDMHYCh I3 MOHOCJORHOTO IIOKDHTEA IOBEPXHOCTH.

“OTpaHWYeHE] HACTYIA0T IpH# fnepexone X, JIBTPATOHKONODUC THM
_80CODOEHTaM, pasMepH NOP KOTOPHX COMBMEDEMH C Da3MepoM MOJe—
KyJI amcopGara. CaKOHOMepHOCT) &LCOPONEY B TakyX CUCTeMax
UMerT GeJyee CHONHHE XApAKTED, SaBHCHIME OT T'eéOMeTpHH , Das-
MepPOE [Op ¥ BHePTHW ancopdum [I3] , mosromy HpUMEHERRE
YPEBHERIA (T) 5 aTOM Cayyae NDWBOAET JUNE K (ODMAJBHHM OLEHKaM.

2. lpuveHeHNe CPABHUTENEHHX METOIOE IJLT ONpEneneHud
IIOBEPXHOCTH

B mocTerHee BpeMd JJii ONPENENeHRA NOBEDXHOCTH ¥ HSy4e-
Hid [OPHCTOH CTPYKTYDH ECE IMDE HPHMEHAETCA TAK HasHBaevui
U - mMeTon maE cpaBHMTENBHNE MeTOR [20-23] . CymmocTs MeTo-
I8 gagmwuaeTes B CPaBHEHMH aICOPOHMH HA HCCJIENYeMOM ancep-
OGHTE ¢ ancopinmelt Ha HENOPUCTOM OCpasHe C UBBECTHOH IIOBEpPX~—
HOCTEHI, NPHHATOM 32 BTAJOH. ANCOPOmEI HA HENODECTOM STRJOHE B
PasHEX  wmonufwxanuax MeTONa BHDARAETCA DpasuIUTHHME CHOCOCAMH.
Rucesen [R4] upemnosmn ompenenars YIOeJabHYD NOBEDXHOCTE Iy-—
TeM CpaBHEHWA ancopOrmu O (B MOJHX HAa T) ¢ agcopdmmelr o
(B MoZX Ha w“), OTHOGAmelcA X ENVHMLE MOBEPXHOCTH HENODAC—
TOTO BTANOHE (HASBaHHONK UM adcoNMOTHOR Bemwmmofk ancopdmmn)

Sk (4)
OH mokasay, 4T0 METOI NAeT YIOBJAETBODUTENHHHE DEBYIBTATH DA
noJHOM afuHHOCTY M30TEPM, KOTOpAd LOCTETAETCA B CAyYae o~
TOCHA XBMVYECKOTO U I'€OMETPHYECKOTO CTDOSHMI CPEBHEBAEMHX &l
coplerToB. OpHAaKO affWHHOCTE KSOTEDM MOXET GHTEH YCTaHOBIEH:

JE B DesyribTaTe UYMCNEHHOTO CDABHEHNA BeJWYHH 8ICODCIME IpH
8

* DASHEX i ne Byp [20] - aprope T~ meroma -

IPEeNICRRIA U2 ocu adcumee omxnanunarb CPENHECTaTHCTUTECHY R
TOJLIMHY aXCOPCHYOHHOTO cioin t , OHEHEHHYD ¥3 ONHTOB Ha Hf-
POKOIODPACTHX WM HEHOPHUCTHX alcOpOeHTax, & Ha OCH OpnuHaT -
o0BeM RUAKOIO ajcopdara YV, ANCOPOHDOBAKHOTO WHCOCICIYENHM
afcopoeuTOM HpE TeX ¥e OTHOCHTEeNbHHX IamneHwax. Ha nomyyae-
MOM TaxuM ofpasom V-1 - Tpafmke, npAMas, Npoxounduag depes
HaYallo KOODHMHAT, HEIOCDEeNCTBEHHEO CBENETENbCTBYET 00 adidup-
HOCTH HBOTEDM Ha MCCAEAYEMOM OCpAaBIle ¥ STaNOHEe, 4 TaHTeHe ee
HAKJOHA UMCACHHO DABeH JAEJNEHOR NOBEDpXHOCTY ofpasua. HacTynaw—
mee 3aTeM OTKIOHeHWE Kpuboll FHN3 MHTEDUDETHDYETCH KaK ¥MEHB~
MeHNe ancopiumy H3-3a GNOKWPOBKE HOBEDXHOCTR TOHKMX HOD &1UCop-
farToy, . OTKIOHEHMe BBEDX 06ABEHO JOHOJHUTENBHOMY HOIVIONEHHD
afcopdaTa 3a CUET KaNRJAAPHON KOHZEHCAINd.

ABTODH PAGOTH [23} IPENIOXUAN BCK TDYNIY MeTOROB, OCHO-
BaHHHX Ha CPaBREHNM 27COPOLUOEHHX CBOHCTE K3YUYaeMOro 00pas3na
¥ 5TajOHAa, O0HeIUHUTS OOUMM HABBAHUEM, OTDaRalbmiM HX CYIHOCTE,
a MMEeHHO, Ha3HBAThH MX CpaBHATeJdrHEMA. Mouuwduumpys meron xe By—-
pea u Jumnenca, OHM IpuMEHWIM CoJee YNOOHHH ¥ CBASSHHHI € MeHB—

. HpEM 9UCJIOM NOTNymeRui BHOOD KOODEWHAT, HDH kOoTopoM HA OCH af—

CH¥CC OTKJIANHBANTCA aJCOMTHHE BeJWuNMBH ancopinum o Ha He-
DODUCTOM aTayoHe (B JOOHX ENMHMOAX), H3 OCHM ODIWHAT - BEIV—
YMHH SHCOPOIEYM HR MCCAENYeMOM O0pasie B TeX Xe eNUHEIAX IpH
TOM ¥e OTHOCUTEJRHOM naBaenmy (puc.I).

= Pnc.l. CpaBHRTEJNBHNI Ipa-—
8 (UR BeARINH ancopQQh
‘ asora npu 770K
o I -~ Ba MAKDOMESCUOPUCTOM
g v cHImKaTeNe,
] 2 - Ha Me3OIOpPMCTOM CHIAK-
: rareje.BepTRKaIbHENR
¢ ! HYHIKTHD €00TBETCTBYET
' = i MOBOGJION MOJNEKYJ 830-
e ! na 23 .
2 ]
]
1
. : :
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B arom coyuae ortnamaer HeoGXOmEMOGTDH B NPYHATAY “OIIpELeNeH-
HEX MONyMEHMi O COCTOAHMA I IVIOTHOGTH alcoplaTa Isl BHUMG—
JIEHIT TOJMMHE ANCOPCHKOHHOTO CJOH, 4 TAaHI'eHC yIJA HAKJIOHA
HeNoCPENC TBEHHO JHaeT ynen%nym HNOBEPXHOCTE COTNACHO YpABHEe-
Himo (4). IIpAMOJMHERHOCTs ¢ - ol - Tpafuka, a TakKe OTKIO-
HEHUs OT NpAMOY BBEDX ¥ BHAS WHTEPNDETEDYOTCS B DTOM METO—
e Kak u B t -~ Metome. Bo MHOTHX CIyYaAX STOT METOI AB—
JHETCHA YNOGHHM INIA ONpeNeNeHns yIenbHoR HOBEPXHOCTH ¥ BHAC-
HEHIH BIMAHVA DA3JWHHHX (faKTOPOB Ha aNcopOnmOHHEY mpomece.

B 4acTHOCTM, C €r0 [OMOUBW YIANOCH B CIOKHHX IOPHCTHX CUCTE-
Max, COYETARINX MAKDONODH C MES0- ¥ MarpONOpaMi, ONEHNTH paz—
LEJIBHO MOBEPXHOCTH MES0- U MAKpONOD H 06BEM MEKDOIOD [2I,23].
9Toll X¥e 38mAvYe MOCRAMEHH DasoTy lyGvnmna n Kamrena [25,26] ;
B KOTODHX t -MeTon coueraerca ¢ npmMeHeHuem Y PaBHEHHI
TEOPHA OOBEMHOTO SAIOJHEHUE MUKDPOLOD. CJemyer,OmHAaKO, OTMe—
THTB, HTO BCE LEDEYMCJEHHHEe METONH, CYLYYM CDABHETENLHHMH,
HE N30T HOBHX NDHHUVMIWAJBHHX DEMeHHA A ONeHKY YIeJbHOH Ho-
BEDXHOCTA. B HUX COXpanabTes Te Xe ONYUEHWA # T4 Xe 10U~
HOCTL, KOTOPHE NDACYNM TeM MEeTONaM, ¢ IOMOWBH KOTOPHX ONpe-
TeNeHa MOBEPXHOCTE HTanoHs . :

3. YcoBepmeHCTBOBAHNE BECIEDHMEHTANEHHX MEeTONOR
V3MEPEHHA aNecopOuny

OCHOBHHM HAIpaBISHEEM B PasBUTHN PACOT NOCJTe OIYOINEO-
BaHt Merona BIT ABMIOCEH YCOBEDPNEHCTBOBARUE, YIpoueHye o aB-
TomaTMgauHﬂ SKCIIEPUMEHTANPHHX METONOB MSMEDEHAR anCcopOIun:
OUpENEJICHAe YAENBHON NOEEDXHOCTH [0 OHOMY aTCODOUMOBHOMY
PABHOBECHI, DacCUIpEHNe BOBMOXHOCTE! MCCJIeTOBAH Tpyoonuenepc—
Hmf MarepnaJOB 88 CYET MOBHMEHNA YYBCTBHTENBLHOCTH ancopéﬁnou»
HOIl anifaparypH H3Q00TBETCTBymmeP0 BHOODA amcoplaTa, WCMOJIB-
SODANNE HADANY C BAKYYMHHME CTATHYECKVMY YCTRHOBKAME TaKxe
¥ IMHaMHIecKux , PaspadoTKa aBTOMATUYECKUX U [OJYABTOMATIIEC—
KHX CEPHAHO BHIYCKAEMHX NpPUGODOE.

ovver [ I5] y¥a3am Ha BOBMORHOGTD TPYyOCTC BHUMCJEHVA
HOBepxgocTﬂ IO ONHOE SECHeDVMEHTANBHON Touwke MyTeM COoenu—
HEHH 9TOR TOYKRY NIDK NOCTPOeHWA Tpadmka BT ¢ nagazom Kbop—
nyHaT. Takolt CIOCOO HO CymMecTBYy OSHauaer IOmytienne 0 GecKo—

1o

R T

HEeUHO OONBIOM 3HAYEHWH KOHCTaHTH ( oTOTO ypaBHeHwd. Taxge
[IPOCTHM, HO IOGTATOYRO TOTHHM ¥ He TPeCynIMM IpPeIBapATENb-
HOTO TpafWdecKOro NOCTPOSHHA, ABIAETCE DacIeT EMKOCTH MOHO—
CIIOA DO ONHOMY A8ICODPCHHOHHOMY DPABHOBECHW O Jopmyne TemkuHa
[27] , KoTopad noayuaercd ue (I) B DpenncJIOoXeHWNH, 9YTO KOH-
¢rgHTa C MMEeeT KOHEYHOe 3HAYEHNWE W IJid JaHHOU CHCTEeMH ancop-
far -amcopCeHT W3BeCTHA WiW, LN CHCTEM DasHO#l IPUpOXH, Iperm-
CTaRIAET cpenHee 2HaueHwe, Dopuyna TeMKrmia AMEeT BHI:

, DL
U = G{i‘-%;)f1+'73ég;i) (5)

Anayns opuysH (5) moxasHpaeT, UTO NOTPENHOCTE ONDENeNeH:
BENMYRHHE Om JIAE B Majofi CTeHeHW RaBHCHT 0T OTHJICHEHHH
HefcTBUTENBHOTO SHANEHUA C ' or opuraTORl PesmuWHH. Tak
¢penHee, HaimeHHoe Hawm sHadeHwe C = 50 + IS muma aprosa
[59], DpwWBOIMT X HOTPEMHOCTH B OnpejejeHNE dm Bcero B 3%.
U¥BCTBATEAEHOCTE ancopcnnoﬂﬂﬁx #3MEepeHnli CHXe SHAYNTENL—
HO MOBHHIEHA 33 CUeT NpPYMeHEHWd TAROB ¢ HEBKOA yIDyIOCTHD Ha-
CHIEHHOTO ©apa, TakwxX, Kak 9TWIeR ¥ Oyrau [28] , RpHUOTOH
[29,30] ,mceHon [3I] , a TaKXe MAKCHMANHHOTO COKDANEHH Mep -
TEOTO O0bheMa WEMEPHTENBHON ammsapaTyps, HDPUMEHEHWS BHCOKOYYB-

. CTBUTEJBPHHX M2HOMETDOB, TEepMOCTATHDOBEHEA YCTBHOBOK, HCHOJME-

B0BEHAT DATEOXEMAYECKAX METONOB ¥ IPYIUX yCOBEpUEHCTEOBaMul
[32] . llpy STOM yI2JQCh CHUSHTL HUXHEE NPENeJ MBMEpHEMHX 10—
sepxsocTell mo 0,0I_%ﬂ, IIpUMEHAA B KagSecTBe gncopdarta Kpuli-
ToH ¥ KoeHon [T ] .

. B caydoe MCHOAB30BAHNA DATHOXVMAIECKHX METONOB [33 ] oxaza-

JIOGH EOSMOKHHM OIEHETEH HECHOABKO KB.CAHTUMETDOE HOBEDXHOCTH
B pacueTe Ha BCH HABECKY o0pasna.

HauGosnee s@PEeKTUBHHM CPENCTHOM YHpDONEHWA, YCKODEHHA
¥ aBTOMATHUeCKO Banwcn ancOopCUMOHHHX HBMepeHu#, a Taxxe
NOBHMEHM! UYBCTRATENSHOCTY IDH COXPEHEHEE mocrarowdql 10U~
HOCTY SBEAACH PaBpacdoTks XPoMaTorpadUyuecKMX MeTOROE olpene-
JIEHUS YIENbHOR MOBEDXHOCTH TBEDPIHX TEJl.

4, TazoxpoMaTOTpafuieckue MeTolH OUpeleNeHud
BEJMUE aNCOPONME & MOBEPXHOCTH
. TBEDIHX Tex
CymecTBYET HECHOJBKO Fa20- ancCpOLMOHEEX  XpoMaTorpafr-
TeCKEX METONOB M3MEeDEHRA YHeNBHO! TOBEpXHOCTE [34—38] 5
1T ;




- BOXBIVHCTBO W3 HUX OCHOBAHO HA ONpEmENEHNH 87ICOPOIN METOLE—
Mil Tas0BOW XpoMaTorpafwm ¢ DOCTeNYINM BHIKCICHUEM YASIBHOH

TIOBEPXHOCTH W3 ANCOPONMOHHHX NaHHeX. HamGonee pacnpocwpaﬁeﬁ-
HHMIA METOIAME ABIANTCH:

I) meTonH, OCHOBAHHHE HAa BHUMC/IEHEE H30TepM ancopinuyd o pac-
TAHYTOH TPEHUIE XPOMATOTDAMMH, C MCHOJB30BAHAEM NUDHEpsH—
L7aJBHOTO (anaHCoBOI0 yDABHEHWA DaBHOBECHOM XPOMaTOTpa—
guw [39] ;

2) dpoHranpHuft Meron [40] , B XoTOpOM amcopSmEA ompemenieT—
CH N0 TLTONANY, BaRINYEHHOH MEXKIY KOHIEHTDANHOHHHMA @pon~
Tavy emcopoaTs i HealCOPOUPYWMErocs Tasa;

3) MeTorn TemroBoi Tecopdnwy [4I] , B KOTODOM KOIMIECTBO all-
COPGUPOBAHHOTC BEWECTBA HSMEDAETCA IO KONMYECTSY aicopda-
T2, BHIBJEHHOMYy B IOTOK IaSa-HOCHTEJN: C HOBEPXHOCTH al—
CODOeHTa [PV eT0 HaIPeBaHUH;

4) MEeTON YNEeDRMBAEMHX  OGHEMOSB [42-44.] , mosBoIDmHE ompe-
REJHATH YIENBHYD [TOBEDPXHOCTH HENOCPENCTBEHHO IO YNepXiBac—
MOMy OCBREMY IIyTEeM €T0 CpaBHEHWA CO BHAYEHNEM a6COMMTHOTO
JIEPRUBAGMOTO 005EMaA, OTHECEHHOTO K EIVHUIE NOBEDXHOGTH,

B mepBux Tpex MeTOZAX U3 XpOMaTOTpafMYecKmX JaHHHX Ha-
XONATCA SHEWEHWA amcopoluy, COOTBETCTBYWIEE DABHOBECHHM Hap-
BUAIBHEM NABJGHEAM aucoptara, II0 STUM INAHHEM CTPOHTCS H30-
TEPMH anCcoPIIY 7 U3 HEX paccanHBaeTCﬁ yIeJabHad IOBEDPXHOCTH
MeTonoM BOT,

PadoTas B JadopaTopny ancopsimy VHoTHTYTa RaTamMsa Hag
IPOGJIEMOH YCOBEDIIEHCTBOBAHUA METONOB ONpeXesIeHE DOBEPXHOC—
TH, MH NIDO2HAJNUSHDOBANN BOSMOXHOCTH 5THX XPOMATOTDAGHYECHAX
METOIOB. buaa cmenada X SHCIEPHMEHTAJNEHAA NpoBepra [45] ,

B pesyspTaTe KOTOPOR IOKa38HO, UTO METON TemIoBOH Iecopdman

ABAAGTCA HAHGOJEE HAIeXHHM, YNOOHHM UM YHEBEDCANBHHM, IPHION-

HHM IJi BNCOPOEHTOB W HATANMIATODOB JMOOR XUMAYECKOi bogerigelogi-d

7 HOPUCTOR CTDYKTYDH.'

Ha ocHOBe 3TOrO MeTona (017421 paapaGOTaHa BHCOXRO—
HPOVSBONUTENBHEA CTERIAHHaA XPOMATOTpafudYecKad ycwanonna[45
47]. llo Hawe#t DEROMEHNANWH TaKWe YCTIHOBEW GHIM GMOHTHEDO-
BaHH B G0Jee UeM BOCHEMALECHTH HAYYHO-HCCIENOBATEARCKYY UHCTH—-
TYTEX ¥ HA XWMPYECKVX ODeNEDEATHAX IUIA KOHTDOJ 32 BenwumHON

I2

HOBEDPXHOCTH B DA3JMYHHX TeXHOJOTWYECHUX Hpoueccax. B MmeTm—
TyTE KaTaause OHJIO CMOHTHDOBSHO IBE K yoTaHOBKY , HE KOTODHX He-
IDEDHBHO NPOBOIWJIMCE MACCOBHE HSMEDEHUA MOBEDXHOCTY CaMHX pas-
HOOOPASHHX aNCOPOEHTOR U HATAANSaTOPOB B KouwuecTBe mo 6000-
8000 odpaznoB B Ton. llapannesbHO CTAHLSDTHHM USMEDEHMAM HpO-
BOIVJIICEH NCCIENOBATENECKAEe DACGOTH, HANpABJEHHHE Ha NOBHueHne
TOUHOCTH, UYyBCTBHTENBHOCTH, IPOMSBONMTENLHOCTH, yEOOGTBa 3~
MepeHu# W ux aBromarusammi. CO BpEMeHeM yCTaHOBRA, ONWCAHHAHN
B [IePBOM WMBI2HEM HACTOHMNETe pyRoBomcTsa [47] , mperepmena sHa-
UATEAbHHE W3MeHeHEd. /3MeHMNach. KaK CXeMs JCTaHOBKW, T8k H
MeTOINEA WSMepeHwuil. YcTaHoBka CHAGXKEHA HOBHM BJIEKTDOHHHM Iwd—
DOBHM MHTETDPATOPOM, DaspadoTaHHEM B MHcTuTyTe Karammsa [48] .
TlopoGHOMY OLMCAaHM HTOR YCOBEDIEHCTBOBAEHOR . yeTaHOBK: MK-73
TNOoCBAlleHa TaHHaA pacoTa. .

HKpowe ToTo B VHeTUTyTe KaTaimsa OHJA CKOHCTDYUDOBAHA I
HOCTPOSHA METAJIMYECcKad yeTaHoBKa. Ha Gase orToft JCTAHOBEA 1
copdroveTpa lBer-U (Momerns Q)B pes?xs@aTe Hay4IHOTO COTPYAHN~
JECTBA Tpex opraHwsanwit; MHeTwTyTa karamusa CO AH CCCP, Izep-
RAHCEOTO (mimasa OIHTHO-KOHCTPYKTOPCKOTO GIpPo aBTOMATHLY U
TocynapeTBeHHOTO MHCTHTYTa a30THON mpovumzeHHocTw MY B 1973-
"741.T. cO3IaH HOBHE BHCOKONPOESBOLWTEJNBHHIE MpUGOD-COPGTOMETD
[IBeT-21T ,coueTakiit B cede NOCTOMHCTBA ofemx paspadoTor [49].
STOT NpUOOP TOTOBHTCA B HACTOAMEE BDEMA x  cepwilHOMy BHIYGKY.

II. OIMCAHVE XPOMATOIPAGUYECKOIO METONA TEILIOBOMH
IECOPEIMN

I. llpemvymecTBza METOm&

Onpenenenve yOeNBHON MOBEDXHOCTH TBEDIHX TeJ XpOMATOIPa—
(EYECKEM METOIOM TeIJOBO! mecopimmy HMeeT DAN CYNECTBEHHHX
IPeRMYNIECTB [0 CPAaBHEHND CO CTATHIECKHMA METONaMH;

L Xpomatrorpatﬁmecme JCTAHOBKN He cBABAHH C BaRKyyMHOU
annapaTypo#, I0STOMY OHW 3HAUYNTEJBHO Ipolle B MOHTaKe I IpH
BKCIUIyaTalluA, 4YTO IO3BOJHET MCIOJIL30B4TH WX I HPOM3BONCTBEH-
HOTO KOHTPOJA. ' :

<. Onpenesexye [OBEDXHOCTYM TBEDIHX TeJ XpOMaTOrpafmiIeCKA-
My METONaMy TPOWBBOAATCH B HECKONBKO pas GHGTpee, HYeM B CTaTH-
USCKEX yciaoBmAX. OmpenensHye NOBEPXHOGTY OFHOYO o6pasma Mo ag-—
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COpGUHM a30Ta HAM aprOHa Ha CTATHYECKOH OGHEMHON YCTAHOBEE

_ SaHEMAET He MeHee 3 WACOB, IO ancoponnd KpAWOTOHA Ha YCOBED—
IEHCTBOBAHHO! cxBoenHof yeranosre[30] - I,5-2 uace ¥ Ha Hu-
¥& ONMCHEaEeMOll XpoMATOTpafAdecKolf yCTAHOBKE I7-25 muHyT.

3. XpomaTorpagMiYeckEe YCTAHOBKM UYBCTBATEJLHEE BaKYYli-
HHX CTaTAYeCKNX yCTARHOBOK BCJENCTBUE BHCOKOH YYBCTBHTEALHO-
CTH IPEMEHARIMXCA NETEKTOPOB, 9T0 MOBBOJAET DAGOTATE C HEGOIB-
IMMA HABECEAME OOPASIOE, MMERIMMY DOBEDXHOCTE Hopamka I-2 M
W MEeHee.

Ii7 m3MepeHnd NOBeDXHOCTel TEeDmHY Ten B TMalascHe OT
0,01 M%/T mo I000 M°/T Ha oGEemioh BAKYMHOK YCTAHOBKe mpA-
XOIUTCH HONBBOBATECA IBYMA aH0OpOaTaMu: 830TOM KX aproHOM
I HSMEDEeHUA CPeNHUX ¥ COJBNHX BHAUEHWH DOBEPXHOCTER w Kpum-
TOHOM [IJ7 MSMEPeHHA MajHX HOBepXHocTed. Jligs XpomaTorpafwyec—
KOT'O METONa BO BCEM YKAa3aHHOM IHaNasSOHE II0BEPXHOCTER mocTa-—
TOUHO HCHOJNB30BAHMA ONHOTO ajcoplaTa-asoTe WM aproHa.

4. XpoMaTorpadWdecKHe YCTAHOBEM JeTKO NOMNADTCS aBTOMA—
THSAIMY ¥ 0GECHEeYNBANT HETDEPHBHYD 34IUCH 8ICOPOTIMOHHEX HBME—
DEHNI.

5. lmpoxu# IWSIAS0H WSMEDHATENEHOW CHCTEMH NaeT BOBMOX-
HOCTH PadoTaTh MpH GOJBIAX KOXEUZHWAX OOMell HOBEPXHOCTE Ha-
BeCcku 06pasta, YTO0 0COCEHHO YZOGHO IPM M3YYEHWV MaTepHAOB,

O BesmuvHe [OBEPXHOCTH KOTODHX HET HUKaKVX, HaXe OPHEHTHpO-
BOYHHX I|@HHHX.

6. XpomaTorpadWueckre yCTAHOBKE B OTJEYME OT BaKYYMHHX

He comepzaT TOXRCHYIHOY PTYTH, "IOBTOMY Dad0oTa Ha HUX Ge30macHa.

2. CynHocTs MeToTna

B »ToM MeTOIe CMECh ANCOPOATa C TasOM-HOGETENeM HOCTOSH-

HOTO COCT&Ba NPOLOYCKADT Yepes amcopiep ¢ alcopCeHTOM IIpH
TEMIEDATYPE KUIKOTO  &30Td N0 YCTAHOBJEHAS ALCOPOCLEOHEOTO
PABHOBECHA. 3aTeM HOBHIICHWEM TEeMIeparypH MecopCupy®T MOITJO-
HeHHR gncopdaT B HOTOK 5TOH cMecw. JSMeHeHWe KOHHEeHTDAIMM
CMECK MpW 8NCOPOIEY ¥ TECOpPOSHVE DPerNeTDADYETCH Rayapomeépom
7 BamMcHBAGTCA HA IAarpavMe CAMONMNYNero MpHOOpa B BHIE IN-
OB, HaUpaBIEHHHX B ODOTHBOIOJOXHHE CTOPOHH [0 OTHOMEHEN X
Hynesodl swmrmn (puc.2). Ilrcijany OEKOB HPONOPHHOHAJIEHH BENH-

I4

Puc.2

Ancopdumonrsi (2)
1 TecopouueHHuE (o)
VKA.

JIOHGIAHUR  COTOMICHE

Boerng

uMHaM ancopoIME ¥ mecopCuur. HammoMy OUHTY, DDPOBEREHHOMY
IpY ONpemeNeHHOM NaplEajJbBHOM JABIEHXN ancopdara B CMEcH, COOT-
BETCTBYET ONHA TOUKa WBOTepMH amcopdmuu. Ind pacueToB GepercH
IeCOPOHMOHEH MUK, Kak MeHee pasMHTHI.

KomnnernTparmsa amcopfaTta B rasoBOil cMecH peryJmpyeTcAd CooT-
HOWEHWEM CKOpOCTell NEYX MOTOKOB: Fasa-HOCWTeJA W amcopdara. s
BENWYME CHOPOCTe# 3THX IOTOKOB BHYMCISETCHS HaplMalrHOe HaBle-
Hye NocJenHero. ['aBOBHE GMECH MOEHQ'Taer. 3apaHee TOTOBATH
B GajiaoHax. : _

llpuHiMn TeficTBHA KaTapoMerpa OCHOB2H HA 3aBHCHMOCTH TeH-
JOOTHEYN HATPETHX Aurelt (IIATHHOBHX WI¥ BOJHIPAMOBHX) OT COC—
Tapd OVHBapme#l ux rasoBoit cvech. YyBCTBUTEJNBHHE BJAEMEHTH AB—
JIANTCA IIeYamMi HeypaeHOBeWeHHOTO MocTa. OHZE pasMeleHH 0O OCH
Kauep, Yepes KOTOPHE IPOXOAMT aHaJusupyevHi ras. Ilpm uaMeHeHUH
COCTaBa I'a3a MBMEeHAETCA €r0 TeNJOoIpOBOJHOCTE, YTO OPUBONUT K
NBMEeHEeHN TeMIepPaTypH ¥, CIETOBATENBHC, CONPOTBICHMA HATEH
verayas. 5TO HApYWAET DJIEKTPUYECKOe DPaBHOBECHE MOCTS, B pas—
HOCTEL HAIpAXEHWi, BOBHEKADUEA B €r0 NVaTOoHAN, SalUCHBAETCH
IIpY IIOMON[M " ABTOMA THUECKOTO IIMIyiero NOoTEeHIMoMeTDa.

3. Budop ancopoawé.ﬁ Ta3a-HOCHTEJH

Bugop azcopdaTa BO BCeX aNCOPCHMOHHHX MeTogaX, B TOM
Yucse M B XpoMaToTpaguvYecKoM,uveeT (oJblioe SHaYeHHe Il [ipa-
BUJEHOIO ONpeNeNieHiA YHeNsHOH OOBEepXHOCTH. TpeCOBAHWA K aNcop-—
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0ary MOXHO CHOPMYIMpOBATE CHELYHIEN OGPasOM:

1) mocraTouno Gomnmad SHEPIHA ANCOPOUHOHHOTO B3amMONelsi-
crBui (KoECTaHTa C ypasmemma B3T Gomsme 25-50 [17,50]);

%) Manad BaBYCMMOCTE NJIONAIKM Uy, BaHMVMACNMOH MOZeKy O
ameopdaTa B MOHOCJOE, OT XMvmdeckolt Mpupomu HOBEPXHOCTH,

3) mpocrad (HopMa MOJEKYJH, B WIealbHOM caIy4ae - chepu-
UeCKaHA;

4) orcyrcreme XeMOCODOIMY IPX TEMIEPATYPE ONHTA;

5) oTCyrcTEAE (GB0BHX HePeXon0B B 4INCOPOIHOEHOM CJIOE.

YcnoBns HESaBHCEMOCTH ) m OT XWMHUECKOH IPUPOTH HOBEpX—
HOCTH COKDANAWT YWCJO BEWECTB, KOTODHE MOTYT CIAYEXATEH ancopda—
Tamr. CooTBeTCTEYRmHEHA aHamms | 51 ] [IOR8BHBAET ~ [IeDEYNCIeHHEM
TPECOBEHAAM NOCTATOYHO XOpOMO YOOBIETBODADT S30T W GIaTOpOI—
HHE TasH: aproH, KPHNTOH, KCEHOH. IlocJelHEN LpUMeRAETCH pef-
KO, B OCHOBHOM, Il ONDENENEHNA HOBEDXHOCTH MeTAJLIRIECKUX
IISHOK. ANCOPOUMA KDANTOHA B HEKOTODHX OJIYIaAX OCIOKHAETCH
IByMepHO# KOHmeHcaimed B anCcopOUEOREOM caoe. Jyummve ancopsa-
Tami ODHSHAHH 880T ¥ apToH. Kpmruueckas TemuepaTypa IBYMEDPHO-
TO (AB0BOTO HEDEXONa A HUX JeXAT HAXE TEMIEDaTYPH EUIKOTO
a80Ta [ 6I] , MOSTOMy NBYMEDHAH KOHIEHCAIWA B 81CODCHINOHAOM
ClI0e WCKIDHMEeHa. ABOT HPeNIOUTHTENbHEe APTOHA HS-3a Goxee BH-
COROf PHEPIMW AafCOPOHUOHHOTO BIAUMONEHCTEHA. Opnaxo B ero He-
AOCTATRAM OTHOCHTCA BOBMOXHOCTE XEMOCODPOIME Ha PANE BeEIecTs
(®emeso, HWKe B, BONBEDPEM, OKECEH XpoMa) I HEKOTODAA YYBCTBH-
TEIBHOCTS K XEMME IOBEDPXHOCTH, OCOCEHHO K HANWYMD THIDOKCHIb-
HHX Tpynu [ 50,521, o6ycaoBrennas KBANDYOOJBHHM MOMEHTOM ero
MOJIEKYJIH . ATOM aproHa ®meer CHEPEILCEYD dopMy » SECODOTHA
BTO MaJo YyBCTBUTENRHA K XEMWUECKOf IpUpOLEe NOBEDXHOCTH, &
SHEPIWA 8ICOPOIVONHOTO B3gUMOTEHCTRYA BCe Ee TOCTATOYHO Be—-
JEKA, YTOOH MOXHO OHJNO NpeHeGpeds BRamMONEHCTBEEM ancopoEpo--
BAHHHX MOJIGKYJI MeXNy €000 M mpuMeHATH meron BT mnd ompene-
JCHIA NOBEPXHOCTH. Ilo jaHHsM [60] odxacrs JmmefimocTs rpagmxs
BT mns aprona Gomsme,vem Iid asota. ;

_C TOURE SDeHWA CHEIUIWIECKAX TPeGOBaHEE X ancopdary,
IPENBABIASMHX XPOMATOTDafHIeCcKofi MeTONWKOK, aproH mMeeT ape-
UMYyMECTBa Depel a30TOM. 9TO OCBACHABTCH TEM, 9TO ancopCumd
aproHa NPOMCXOANT ¥3  CMECH C MeHble# ROHIEHTpamue# amcopda-
8 (I,5-9%), [em B cayuae asora (5-30%) mpm OIUAAKOBHX OT-
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HOCETENBHHX TaBieHpax ( %;; = 0,05-0,30). 370, BO-HEDBHX,

YMEHEBIaeT OUNOKK, CBHA3AHHHE C OTHICHEHWEM OT JMHEeRHOW BaBrCH—
MOCTH MeXTy CHIHAJIOM KaTapoMeTpa H KoHmeHTpamwel amcopdaTta B
CMeCH, BO-BTODHX, YMEHBNaeT OUMOKA, CBABAHHHE ¢ KOJeGaHWeM
HyNeBO# JIMHWY NEeTEeKTOpa DA XOJNOCTHX OIHTax. HomedaHnma Hyme—
BO¥l JWHEY, HOJZYYeHHWe NpH IOTPYXEHHN OYCTOIO ancopdepa B Rull-
EA# 8307 WI¥ HATDEBaHWM eT0 IO KOMHATHO! TemmepaTypH, BH3Ba-
HH KPaTROBDEMEHHHM MSMEHEHWeM CKODOCTH M IABIEHNA HOTOKA ra~-
38, @ TaKie HSMEHEHWEM TEMOEDATYDPH T'a30BOH CMecH, KOTOpad,
OCOOEHHO B cJydae HeTePMOCTATHDOBAHHOTO NETEKTODA, MOKET He
JCIETH OPWHATH KOMHETHYK TeMIepaTypy OpE BXONE B MSMEpUTEIE—
HyD A9eiKy karTapomeTrpa. Ha pmc.3 moxasaHo W3MeHeHNe HyJIeBOH

(] (i} 0
a | a ; a
1

Prc.3. JlsveHeHWe HyJeBO# JWHNM KaTapoMeTpa IIpH
XOJOCTOM OIHTE
2 - HOTDPYyXeHde ancopoepa B cocyrn Inmapa,
— cHATHe cocyna Jpwapa ¢ amcopGepa,
~ CMech TeJud H a30Ta,
- CMeCh Teqmi ¥ aproH4d,
- YNCTH# TeJorii.

WMOHO

JIMHHY KaTapoMeTpa, 38IMCE&HHOE HE ONHOH W3 MKAJ BHCOKOH UYBCT—
BHTENEHOCTH IJIA YMCTOTO TeJWd ¥ CMECH TeJuA C apTOHOM ¥ as0-—
TOM, HOTODOE 0K33aj0Ch COJBIE IJIA &a30Ta, YeM IJA aproHa.
Hpnmenenne B EavecTBe afcopdaTa aproHa OPUBOIMT K Y-
POLIEHVI) CXEMH YCTSHOBKM, TaKk KaK MOCTARIAEMHH B GaJUIOHAax ap-
ror(maprm A, TOCT I0I57-62, comepxauwe xmecaopoxa: O,003%)
BHAUATENBHO YHIE asoTa,E B 3TOM CJAydYae MOEHO OCOATHCE 6e3
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NPeNBADUTENEHON OUNGTKY €T0, MOGTABUE TONBKO JOBYIKY, OXIax—
Jaenyln XVIOKWM 230TOM, IJA BHMODAXWBAHUA BJAaIW K3 IA30B0iH
cvecu. Ilved B BULY BHOOJHEHWE OOWMX ¥ CHEImMIWIECKMX TpeCoBa-
HHft ¥ amcoplaTy, MH OCTAHOBHJAM CBOH BHOOD Ha aprose. Iia
0GeCNederHnA BOSMOKHOCTH CPaBHEEHIA YIeJbHHX HOBEpPXHOCTelt, u3-
MEPHENHX B DE3VIMYHHX padoTax ¥ pasSHHX JadopaTopuAX IO a30Ty
¥ 2prOoHy, HEOCXONFMO COIVIACOBSHWE HJAOMANOK KX MOJEKYN B MO-
Hocloe. MH IpoBemy TaKOE SKCHEPEMEHTAILHOE COIVIACOBaHme,
CpapHMBAs ancopol¥n a30Ta ¥ aproHa Ha ONHUX ¥ TexX Xe amcop-
GenrTax. Ecay HCHONB30BATE OCMENPHHATOE 3HAUECHAE Wy, =
16,2 R * , TO HamAyumee COIVIACHE B BEINUWHAX NIOBEPXHOCTH
DHIA ancopdeHTOB ¥ KaTaim3aTopOB NOJIyYseTCA NP BelNunHe
Wy, =17,6 82 [53]%% a1 momrmeprmacTea DULTOM IDPYITX pa-
oot | 54-56]

Heo6xonuvo NONYePKHYTH, YT0 B TEXOM CONOCTABICHUY CKDH-
TO JOIymeHNe O He3aBUCHMOCTY [LIOMANXY IJIA 830Ta OT XAMUUeC—
KO NpHpOAH NOBEPXHOCTH. IOCKONEKY ¥ TEOpeTWdecKue coospaxe—
HIZ ¥ JKCIIeDMMEHTANbHHE HaHHHE TOBOPAT O TOM, UTO B3TO He
COBCEM Tak, BechMa Tesec000pasHa IIOCTAHOBKA CHEIWANBHNX pa-
00T II0 SHCHEPNMEHTAJEHOMY OIIpele]eHNl aGCOJOTHHX 3HAYeHui
OIOWATOK ¢ WCHOJL30BAHMEM HEeBaBUCYMHX METONOB ONpeleneHyd
JIEIBHOY NOBEPXHOCTH, HANPWMED, MO TEIIOTay CMewmbanus [4] .
UHY IIOBEOAAT COCTEBMTDH MKATY &0CONOTHHX BHAUEHZHE ILIONANOH
Ha TBEPIHX TeJax pasHofl npupoms. OmHakxo , wMed B BHUOY, ¥TO
B COJBUMHCTBE HAYUYHHEX ¥ IpakTHYeCKEX 3angsd TpedyeTcH BHATEH
JIAUE  OTHOCHTE/IBHOE M3MEHCHVE NOBEDXHOCTH B TOM YIH HFHOM IPO-—
1ecce, WONOJBBOBAHNE OTHOCHTENBHHE COTISCOBAHHWX IUICMBNOK,
JXABaHHHX BHlle, BOOJNHe ;omycTmmo [57] .

Ilpy BHOODE Tasa-HOCWTEJH B METONE TEIIOBOf NecopCIuH

%n NMeXDyHAaPOLHOH CHGTEMe EINMHMI CM-GJ,Va: 0,162 Hm?’
(IR = 0,1 =) :

** Yowmuense cocrarmor IPabUTUDORSHHHE YIVIM ¥ CAXe,Xapak—
TEPUBYOUNECH BHCOKWME SHAUCHUAMY KOHCTAHTH (= S00— 1000
IIpY ancopou¥y Ha HUX aproHa, KDUNTOHZ, 2aaOTa [BI—GB 66] .
I HPx Omio noﬂyqenocuAr_Ié - I3,8A 64-66] .
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‘CrlenyeT PYKOBOICTBOBATHCA, B QCHOBHOM, CAGLYMIMMH IDABAJAMA:

1) amcopOumsi rasa-HOCHTeNd NDH TEMIEDATYpe KUIKOTO a30Ta,
IpM KOTODOH BemeTcA ONpeNeNeH¥e MOBEePXHOCTY TBEDIHX TeJ, TOJIK —
Ha OHTH HACTOJEKO Majd, YTOOH el MOXKHO GHJIO NpPEeHeCpevs;

2) KOB(PUIMEHTH TEILIOMPOBOTHOCTH Tasa-HOCWTeNd @ ajcopda—
T8 NOJIKHH BHAYNTEJNBHO DABJMYATHCA IJI OGECHEeYeHWA BHCOKOH UyBCT-
BETENBHOCTH H3MEpeHuii;

3) Tas~HOCHTENE NOMXEH GHTH XMMIYEeCKH FHEpPTHHM OO OTHOIMEe—
HYD K JOHM 8ICODCEHTaM H KaTalusaTopaM, B OCOGEHHOGTE IDH BH-
COKEX TeMIepaTypax BO Bpemd TDEHWDOBEH

Jlymite Bcero HepedYXCJSHHHM TPeOOBSHEAM OTBEUAET Ioiimi. llep-

BHM [IBYM TDECOBAHUAM TEKXEe YIOBIETBODAET BOZODOL, ¥ €T0 MOXHO

UCHOJNB30BATE B KaUecTBe I'aSa-HOCHTENA I AICOPGEHTOB, WHEDTHLX
K BOCCTAHOBUTENEHON cpeme. ONHAKO DM STOM HEOGXONUMA OUHCTKE
BOIODOZE@ OT IpEMecell KMCICPONA, B TO BPeMA KaK A TEeluA BHCO-
Kol umeTOTH (B CTanbHHX GalnoHax MPTY 5I-77-66), comeprameM He
donee 0,002% wmecaopora, MOEHO O0OHTHCE Ges Hee. [lpwMeHeHKEe Ie-
JIVA TPeNIOYTATENEHee T8 Kie n3-38 ero A0CcoJUTHON GeB30nacHOCTH
B OTHONEHEE BOBMORHOCTE BOSHHKHOBEHWS NOXADOB ¥ BSPHBOB.

4. Cxema YCTSHOBRM JK-73 ¥ TEeXHUYECKUE ITOKABETEN

TexXHUMECKne NOKABATENN yeradopxkr MH-73 npubemeRH B Ta-
dmme I.

Tadnuma I. OcHOBHHE TeXHHYECKHe I[IOKAB3aTeNW Ta30XPoMaTOIpa-
faecuolf ycraHoBKE UK-73

3 .
/1t HammeRoBaHAe XaparrepnoTaKa
I. | Metron usmepeHwmi TemroBasa mecopGuua
D MuHUMANTEHAA YIEeNBHBA IIO0- Mz
. | BEpXHOCTE 0O0pazila 0,01
3. | MynpmanrEad MOBEPXHOCTE HABECK 5
(IyBCTBATENBHOCTS ) 0,05 m
4. | OoTMmaigrHad DOBEDXHOCTH HABECK
TBEpHOTO Texa 0,5-5 Mo
‘5. | BoCHpOMBBONVMOCTE: K3MEpPeHui +47%
6. | [poM3BONUTENEHOCTE I8-24 cdpazmoB 3a 7
qacos




Cxema ycTaHOBRY IIpE padoTe Ha ApTOHO-TenueBol CMecy OpencTaB—
JieHa Ha pue. 4.

Pro, 4.

[IpHHIAIEEAEHAS CXeMa YCTAHOBRA IJIA ONPENSJeRus No-
BEPXHOCTH. 1,2 ~ 0AJUIOHH; 3 - TDOMHVWE} 4 — DENyKTOD;
~ DPETyJATOp NABJEHWA; 6 - MAHOMETD; 7 - DerynaTop
pacxona; & -~ BEHTHAB TOHKOH gerynnpoaxn; 9 - 2pexxo-
Toeod wpaw; I0,20 - mieHoumHi pacxomoMep; IT — T-06-
SHHH T§exxoxonou KpaH; 12 - noByuxRa; %é —cocyn
oapa; 14,18 - cEaBﬂHTembnaﬁ ¥ A3MEePHTEJ bHAH Aueii-
KW karapomerpa; IO - BOCEMEXONOBOIL XpaH; I8 - agexTt—
gnqecxaﬁ meuk; I7 - amcopGep; 19 - samopuHuii kpak;
I - mosupymiiee ycTpolicTRo. :

<0

YcTaHOBKA COCTOUT M3 YeTHPEeX OCHOBHHX Y3JO0B: IONI'OTOEKH

W OUMCTKH Tas30B, TpeHmposku (A) m amcopbuum (F), MsMeprTeJBHOHR

CHCTEMH .

Y3eJ DONTOTOBKE ¥ OUYMCTKY TA30B BHANYAET OAJNJIOHH C ['d3avd
I 7 2, penyxropy 4, PEIVIATODH NABJEHWA 5 ¥ pacxoma 7 TasoBHX
NOTOKOB, CMECHTENBHH Tpexxonmosoit kpal II m joByumry I2 mas BH-
MOD2XWBaHWA BJIATY U3 Ta30BOH cMecH. [ NONTEpPEMBAHMA OOCTORH-
HO CKODOCTH TIeJHA WMCIONB3yeTcd DeryndATop DPacXona ¢ IEBHON Ha-
cTpoitkoit Trma PPITH-2%, KOTOpHE 00ecneuyyBaeT HOCTOAHGTEO PACX0-—
I8 ¢ HOTPENHOCTED He Goanee I% IpM NOCTOHHHHX NABJCHUM ¥ TeMie-
PaType Trasa Ha BXOIE.

llnd oGecrnedeHus NOCTOLHCTBA HARIEHEA HEDEN DErYJIATOpOM pac—
X0ona MocJae pPelyKTopa 4 CTABUTCA DeryJATop naBreHmd 5 rtnna PI-
I¥, a mm KOHTpONA — OOpasuOBHHA MaHOMETp 6 Ha I-I,5 amv. Pery-
JATOD JIaBJIEHUA ONHOBPEMEHHO CJHYRKT 3alODHHM BEHTHIEM. 3a HeuMme-—
HEEM DPEIyAATOpa PacXolla MOXET OHTEH HMCOOJH30BAH MAHOCTAT.

Oco0yn TPYMHOCTH IpENCTaBIeT COXPAHEHWE NOCTOTHCTBA MAJHX
pacxonoB TasoB (MeHee L a/uac), HanpuMep, cmopocT: 2DTOHA
0,I-0,3 x/uac. Huxewmit Openes PeryIMpOBaHUWA CKODOCTH pETY.ILTO-
pom pacxoma PPITH-2 - 2 x/uac (110 BOSOYXY), H OH He MO®ET OHTE
FCMONB30BaH Ml 3Tof mesw. [pakrzxs pPACOTH HOKasana, 9TO IIO-
CTOAHCTBE CKODOCTH MOXHO NOCTHYbL, €CIM BEHIWJH TOHKOU perynn-
POBKY 8, KOTODHE CTOMT HA JEHEAW 8pToHa MOocJie DEeZyKTopa, LEepRath
BCerIa B OTKDHTOM COCTOHHWM, daXe eCli JCTaHOBKA OTKJINYEHA, T&.

ONFH pas OTPeryJWpPOBAaB 3TOT BEHTHWIb Ha HYXHHI DacXom,MOXHO
GonElle €TI0 He TPOTATH OO BaMeHH OaJyloHa Ha HoBui, OcoleHHO yHos—
HUMI B pacdoTe A PeryJIMpOBaHPA MaJHX DACXONOB 0Ka38jinCh BeHTH—
J¥ TOHKO¥ DEeryJIMpOBRM MeMOpaHHOTO THIa, HAaUpuMep, Mapkx NV -
<0 (TP, dumpma leftcc).

I Tesmsa BHCOKOM YMCTOTH € CONepKaHmeM Opumecell He Gonee
0,I% ¥ aproHa copra A ¢ conepxanmem 99,99% Ar xpowe JIOBYUIEH,
HOTpykaeMoi Opy H3MEDEHMHX B COCyZL [piapa ¢ RENKAM 830TOM IJA
BHMODSAVBAHKA BIATH A3 I'aB30Bo{ cMecH, NDemBapUTENBHOR OUMCTEN
He Tpelyercd. Ecix B kadecTBe Ia3a-HOCHTENH MCHOJIBIYETCA EONOROIX,
a ancopdaToM CIYRMT E30T, HEOOXOIMMO [Hepen JOBYWKO# LOCTaBLTEH

- PerynaTopH pacxona PPITH-2 m peTyaaTopH masienms PI-1
paspadoTaid BopoHeXCKEM @nnxgﬂom OKEK.
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KOJOHKY C HUKEJIbXPOMOBHM KaTaJM3aTOPOM HJIA OUYMCTKH TAS0B OT
rucnopona [47] .

MoxHo padoTaTh Ha TasoBOW cMecw, 3apaHee IDUTOTOBIEHHON
B OamioHe. B aroM ciydae cxema yopougereda: BMeCTO OaJoHa
¢ Ta30M-HOCHTENEM CTABTCA GAJJIOH ¢ Tas0BOH CMeCcEl; OaJJoH
C ancopGaToM 2 X COOTBETCTBYOIMMA TasOBHMR JNMHEAMA, 8 TARKE
CMECHTEIbHHY TPEXXOJOBHE KpaH II CTAHOBATCA HEHYEHHMN.

B orymuve oT nepBOTO BapHaHTa YCTAHOBKH |47L B MH-72
y8JiH TPEHWDOBKM ¥ ANCOPONEY DA YNOGCTBA ¥ NOBHIERDA IPOH3~
BOZIMTENEHOCTH BHIIOJHEHH B3AUMOSAMEHAGMHME ¢ TeM, 4TOGH, He
[ePEHOCHA aNCOPOepH, MOXHO OMJIO HNDOBECTH TPEHUDOBKY OGDABIOB,
a saTeM alncopluub, BaMEHWB HATDEBATENEHHE Heun 16 Ha COCYmH
Lrwapa I7 ¢ EUOKEM 430TOM, 4 TPEHWPOBOYEH{t Tas - HA padoTyn
CMECh. Hamnuili ¥3 y3JOB COCTOMT W3 WECTH NOCHENOBATENBHO COETH-
HEHHHX 81cOpOepoB I8, W3 HEX KAXIHE CHAGKEH WHIWBUIYAJIBHON
Heurk . B IpexHeM BapHHTE yCTAHOBKH [47] waxmmit axcopep W
CHAOEEH YeTHDEXXOZOBHM KDaHCM, HOBBOJHANIEM TA30EHE HNOTOR
OpONyCKATh 9epes auncopoep WM MuHyR 6rc. Eoam OpEEATH ompe-
HEJICHHYI0 [IOCNeNOoBATENEHOCTE Oneparmi npyE Necopdmen, MOXHO
OCOHTHCE 03 YeTHPEXXONOBHX -KDaHOB. YCTAHOBHEA ¢ TaKol CXemod
npole ¥ Jewesne. YCTaHOBRA CHaCEeHa nosnpybmnm-ycwpo #eTBOM,
HEpes KOTOpOe B CHCTEMY BBOIATCA LIPOCH axcopdara ﬂpH RaJmo—
DPOBEE.

TpeHupoBKy MOKRO IIDOBOTNATE Ta30M-HOCHTENEeM, amcopiaToM
WM HX cMechD. [IpH 9ToM MOZHO 060ATHCE Ge3 OCYmKE TDEHEPOBOU-
HOTO Tasa, HAUDABAB €T0 U3 DEAYKTODA HENOCDPENCTBEHHO B aacop-
GepH ¢ odpasnamy (I19 HCKIOUSHHA JUIHETO 0aJIoHE yHOGHO o=

CTEBATE TPOHAWE 3), ecam oxnaxNeHEe 0GpPASIOB OT TEMIeDATY DH
TpeHuporkE (I00-500°) mo mommarwol OPOBONUTE B JIOTOKE CyXOH
T'a30BO¥ CMECE, IpOmEXmEell Yepes BHMODAEWBANIYD JOBYURY I2;nmd
BTOT0 HEOOXONNMO IepeKYeHHe TDEHWDOBROYHOTO TaRa Ha padogyn
CMECH UPOBOIWTE IO CHATHAL HarpeBaTeﬂbnax medelt ¢ ancopdepos
IpY TemiuepaType He MeHee I00°. llepermouenne TEB0BHX HOTOROB
C TDEHNDORKY Ha aICOpOUMN M O00PAaTHO IPOMBBONMTCH BOGEMEXONO-
BEM KpaHoM I5. CROpOCTH TASOBHX HOTOKOB HBMEDADT ILIEHOUHHMH
pacxonoMepamm 9, 20
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- llsmepuTensHas cHCTEMa

CIpyKrypa MSMEpUTeJNbEO UYaCTH YCTAHORKN IJA ONpelele-
HUA yIesbHOW MOBEPXHOGTH SHANOTWYHA BJEKTDHYECHOH CXeMe Xpo-—
mMaTorpada. B ee cocTaBe: TeTEKTOD HO TeIONDOBONHOCTH, CTa-
(WIMSHPOBAHHHN ACTOUHNE NUTaHAH TETEKTOpa, OPTaHH HaCTpORK:
(ycTaHOBKa TOK2 pasOIpeBa JaTYHKOB, KOpPpeRnua "Hya4") ¥ yo-
paBierna (IeperiodaTeNs IyBCTEBATENEHOCTH); CHTHAN DETACTDHA-
PyeTed 8BTOMATHWYECKNN OWNyIn OprGopoM. B RadecTBe HEeTexTo—
pa MOEET CAYHUTH KAK CTaHmapTHHi (Hanpuvep, Tmma I-26), Tax
7 HECTaHNADTHHE KAaTapoMeTp; B IPUJIOXEHWE OHNMCAHA HKOHCTPYKIMA
IeTEeKTopa, DPaspadoTaHHOTO W IPUMEHAEMOTO B MHCTHTYTE HKaTaId-
3a CO AH CCCP. !

PadoTa ¢ m3MepHTENERHOR CHCTEMOH Tarkke BIOJIHE SHANOTHE—
He padoTe ¢ I'asoBHM XpoMaTOrpajioM. YCOBEDIEHCTBOBAHME IPOIe—
IOypH WSMeDeHds CBASAHO G MONEpHW3amuel ¥ aBTomaTusammeil oT-
HeNBHHX ONepamyi nponmecca. HamGoxee npocToe M3 HEX COCTOHT
B IpEMEHEHHE HHTEIDATOpA NIA ONpeleNeHnd IIONamZ IOX HEcops—
HAOHHEN OUKOM. B WHCTHTYTE KaTajMBa COSNSH ¥ B TeUeHMe Dina
JIET HCHOJB3YETCHA TaKoi mpuoop.

OYHKIJHOHAJIBHAR CXeMa M3MEPHTEeNHHOTO KaHaja NOKa38HA
HA puc.5, rme: I - HCTOUHMK INTEHEA HETEKTOpa; 2 ~ JeTeKTop;
3 - aTTeHNATOD; 4 - CAMONMCEIl ¢ DPEOCTATHHM YCTDOACTBOM i
IOWCTSHIMOHHOR Iepenady NOKAasamuil; 5 - mpeodpasoBaTens Hanpa—
XeHUA B JACTOTY CNENOBAHWA WVMIyIbcoB (IHY) [48] ; 6 - axext-
DOHHHT CUeTHHE IPHGOD.

5 0 50 g

i
{?_ [ e 20 e 4 g 10

Pue.5.
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Biorz 5 n 6 OpencTaBRmANT COGCTBEHHO FHTETDATOD, B KOTO-
POM MACHTAC UMCNEHHHX SHAYEHW)H MHTETDAJNOB  ONpEele]deTcA LHOSH-
mmed aTTeHpaTopa. B npocrefimeM BapuaHTe padoTa CXEMH MACHTA-
~CHpOBEHEA 38KINYAETCA B TOM, 9T, B GOOTBETCTBAM ¢ NOSHUHEi
TeUTenA BXOIHOTO cArEaya (I:I0:I00), ma Tadio BIEXTPOHHOTO
* CUETUVKA IepeMemaeTcd SHak 3anATol.

Boliee GOBepIEHHAS CECTEMA aBTOMETHIAIMHA HBMEpeHud, uc-
IOJNE3yevad HAMM B HACTOAMEe Bpemd, OpUBENeHa HA PHC.6.

85 , 7 :

‘_(P' e | UF;‘L% ## i
}

Mn

Prc.6.
llonosHuTeEHO B 3Ty CXeMy BEGIEHH: 3 - HSMeDHTEABHHI

yeumuTens ¢ aBTOMaTEYIECKHM BH60POM HMYBCTBATEJNHHOCTH B DJIEKT—

poruo# momerpolikoft "Hyna" [67] ; 7,8 - TpaHCKpEOTOD ¥ IEGDO-
~ IeuaTawimee yerpodcTso (cTaHEApTEHE).

[ip¥ WBMEpEeHWH yoensHof IOBEDXHOCTH ¢ HOMONMED TAKOH CHOTE-
MH HMCJIO DPYYHHX ONlepalE#l COKpamaeTes 1O HepeRNKIeHEA ancopse—
pa B pexsM "ESMepeHMe" ¥ KODDEKIHMN HyJeBoll JMHAM MOCDENCTBOM
 HaXATVWA EHONER "ycTaHoBKa HyJa". Jlajee BCe oCYmECTBIAETCH &B~
 TOMATHYECKH: YCHIUTENb BHOHpaeT Hyxuul Rosfibmmment neﬁenaqn,
CHTHaN npeodpasyeTcd B dacrory (mapaiiesnsHO OH MOEeT GHTH Ba-
DeTHOTPHDOBAK CaMONCTEM), AMIYIBCH [THY CYMMEDYDTCH B CUETIH-~
_Ke, THe OPOHSBOLUTCA MACHTACHPOBAHWE WHTETDAJNLHOK BeNWIwHH,H,
HAKOHEIN , PEBYJBTAT BHEOTHTCA Ha anenrpoynpanaaemym IHIY Iy
MaNuHKY .

Ompenenennas MOCAENOBATENRHOCTE OCTABNMXGH PYYHHX ONEpDa—
nxﬁrgexaeT BOSMOXEHOH qynymym HOJHYD SBTOMATHSAIND HSMEDHTENb—
HOTO IpONecea ¢ NOMONED HECIOXHOTO NPOrpamMaTopa, B QYHKIHME
KOTOpOTO BofieT NMERIWYECKOe HEPERINYEHME afcopGepoB M BHE2YA
KOMBHIH K IPSNyCTAHOBKE WSMEDHTENPHOTO KAHATA.

~ BasoBad ROHCTDYKNEY MHTETpATOPA B OGENX CHCTEMAX ONFHA~
 KOBa; OTINIKE COCTOAT B TOM, UTO B NOCHSNHEM CIyYae MACHTAGH-
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' poBaHWe OCYmecTBAZETCA He ¢ IOMOmBL MiaBabmed 3amirol, a
. IOGDEeNCTEOM CIBHTA WHCJA BJEBO B COOTBETGTBNH C KO shbnIeH~
. TOoM yemIeHwI, 2TO yHpOmAST BHBOA HMHQODMAIWE Ha BHEUHHE yCT-

poficTra.

KpaTrue TEXHUECKUE XapAKTEepUCTHRE
WHTETPATODa

NpEGOp paccTmTa s PAGOTH ¢ HODMEDYLEEMY IDEOCpasoBa-
TENAMA, F3MEDHTEAPHEME YCHARTEJAVE B DeoCTaTHHMA BamaTINRA—
ME ¢ conportumrenmem or 400 mo 5000 OM.

HoMpHAREHME ITEanasoH BXomHoTo Hampaxemws 0 + 5 (I0) B.

KpyTasra mpeodpasopateni [HT oxomo 25 T'm/B (IR5+250
To/ur).

- HesmHeiiHoCTs XaparTepHCTHRE Ipeo0pasOBaENA B EHallasoHe [- 100%

BXONHOTO CHTHAaJA — He donee (,2%. JomonmurenbHas HOTDENHOCTSH
IpE WSMCHEHUWW TeMIepaTypH ORDyXaiuledl cpel OT +10 mo +40°C-
He conee 0,05% HH.

PesyzbTaT WHTETDADOBAHAA WHIMIADYETCA B IMYPOBOM BEIE,
a Targe IpelcTaRIeH B Koge 8-4-2-T.

KOHCTPYRTHBHO IpuCOD BHOONHEH B BHIE OTNEIBHOTO QJIoKE.

TONOIHATEAFHEM BCTDENBAEMEM B HHTOTDATOD YCTPOACTBOM
ABNHETCA DICKTPONKHE cexyHIOMep. Erc HasHavenwe - WSMEepeHWe
CKOpPOCTH TAZ0BHX HOTOKOB IO NIEHOYHOMY DACXOIOMepy ¥ Iud
ApyTuX nenei.

B rauecTse HHﬂEK&TOpa "gacoB" HCHONE3YeTCcA CUETUHK VH-
perparopa. Poxm paGOTH OlIpefeNAeTCs moshuneR TymMéaepa HTE-
rpaTop-ceRynnomep llpr A¥ckpeTHoCcTE oTcuera Bpemenm 0,Ic
8VKoCTE cexyHmomepa - 999,9 c. MeTOMHWKOM TAKTOBHX CHIHAJIOB
CAYERWT CeTh HepemeHHoro Toka 50 I'm; mpH sTOM MOTIPENHOCTE OT-
cueTa BpeMeHY He mpepumaer I%. YmpaBreHwe cexymmomepom ("myck',
"oron") - ¢ BHHOCHOTO IyJBTA.-

5. [lpwHI@O paCOTH YCTaHOBKH

Tenmit mocTynaer ¥s CamncHa I nocnenonamenﬁao B DEOVETOD
4, PeTYJATOD NABJEHEA 5, perysaATop pacxoma 7 M TPeXxXOHoBOH
CMECHTEJNBHEN KpaH II.:Aprqn ¥3 GRJJIOHS 2 IPOXONWT DENyKTop ,
BeHTEID TOHKOE DeryiaupoBEE 8 m TpexxomoBolt xpam II, Ifme cMme-
NEBAETCA ¢ TeimeM. Cmech ocymaeTcd B JOBymRe I2, oxiaxnae-
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- MO#f RWIKUM 830TOM,¥ TeDpes CPaBHUTENEHYR AuelKy KaTapoMeTpa
I4 HanpaBifeTcd BOCEMUXONOBHM KpaHom IS5 Ha axcop6mmo B. Ipofi-
I TOCJEeNOBaTEeNEHO WMEeCTh 8NCOPCEDOB C HPeNBAPHTENBHO OTTDEHV-
POBaHHHMY HABECKAMN aICOPCEHTOB, CMECh BHXONHT 9epes BOCHME—
XOTOHOH KpaH, WMSMEDATENLHYND A4elixy karapoMeTpa I8 ¥ mirenownuft
pacxomomep 20 B aTMocHepy.

Taes muA TpeHWPOBEW §8 OasuroHa I mum 2 uepes DEXYETOD,
BeHTWJb TOHROH Dery/mpoBEM ¥ BOCEMAXONOBOR DSl HOCTYHaeT
Ha TPeH¥POBKY A, llocie HOCHENOBaTENEHOTO NPOXOXIEHUA UEDes
MecTs amecopdepor IV ¢ odpasmamm OH Yepes Eocsmnxoxosoﬁ KDaH
I5 BuGpacHBaeTCs B aTMOCHEDY.

llocne ycraHOBNEHVA aNCOPONEOHHOTO DABHOBECHI CHAMSETCH
cocyn Ilbiapa ¢ HOCHAENHEro IO XONYy I'a32 amcondens I NpOBOLHTES
MECODCUMA aproHa C MSMEePEHHeN ANcOpCHPOBAHHOTO KOMMISCTES.
llponiecc mecopOnuy IPOBOTWTCHA CTDOTO IOOYEDENHO IS BCEX MecTH
ancopGepoB ¢ odpasuamd. XpoMaToTpamMa anCODOHHOHHOTC & He—

COPOIMOHHOTO IWKIOB IAHA HA DHC.7.

Hoxassuus camommena

Puc. 7. Xpomarorpamma amcOpOIEOHHO-
ZeCOpOHFOHHOTO WARJIA

a - ancopomEd, 0 — ZecopOHAs
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Ilpr 5TOM cxemyeT HOMHATH, 4TO HeCODOMPOBAHHHA apIoH MOXET
OPOXONMTE TOJNBKO Hepe3 00pasnH, Haxongmpecd IpA KOMHATHOA
TEMIEPATYPE, ¥ He TOJKEH IPOXONATE HYepes o0pasyH, HaXonsmue—
¢ IIpY TemiepaType EAIKOTC 430Ta. 3aTeM aICOPOEDH CHUMARTCH
¢ YCTAHOBKW, ¥ HA WX MECTO NPUCOSIMHAETCA CJSMylmad IapTd #3
MECT¥ aICOPOEpoB ¢ BapaHee SaTDYXAEHHHME HABECKaMM; MDOWSEBO-
TIUTCA TeperToueHwe Ta3OBHX [OTOKOB € TPEHWDOBHH HA HBMepe-
HuA, ® Onoku A x B meHawrcd mecramm. O OqoKa A CHAMABKNT HaTpe—
BaTeJLEHE Teuy 16 @ HamemanT MX Ha ook BE. Ha amcopoepH Gimo-
Ka A HameBawT cocynH [llelapa,¥ BHIICONHCEHHAA HOCAENOBATENE— -
HOCTDH ONEDPANIKE NOBTOPAETCA BHOBB.

lil. PABOTA YCTAHOBEM WH~73

I. BHOOD ONTHMAJBLHHX NapaMeTpoB &aNCOPOHUOHHEX
U3MepeRnit

BHOOD IpENENIOB HASMEDeHui

3TO0T BHOOD ONpEmesAeTcd CTACWABRHOCTED HYJIEBCH JMHWA DY
38NaHHEON cHUNe TOKA W), BO-BTODHX,UIyKTyauuiMN HYJZeBO# JWHWE OpH
XOJOCTHX OIMTAX, T.€. B OIHTaX, KOTODHE HODOBOUATCH TaKMe
KaK ¥ OpH padoTe YCTAHOBKY BO BpeMA SICODCHVOHHHX H3MEDeHmE,
HO TOJBKO C OyCTHMU ancopdepavm. OAyKTyanuud HyJeBolt JVHUM OpU
XOJOCTHX OMHTAX fBAANTCA Kak OH (OHOM, HA KOTOPHE HAKIaIH-
EBE0TCA aNCOPOOMOEHHE ¥ NeCOpOnUOHHHE IIMKH, NOAYYEHHHE B XOHe
M3MEDUTENBEHOTO Ipolecca. Hamwdue foHa He ngeT BOBMOXHOCTH HC—
IONEB30BATE MONHOCTHD YYBCTBUTEABHOCTE KaTapoMeTpa M OrpaHndi—
BaeT HUKHUY Ipeles ABMepAeMHX nosepxHocTei. Buile TOBODMIOCH
0 npﬂqﬂﬂax, KOTOpHe cosrakt doH. B [68} 8BTOPH YKa3HBANT,4TO
omHoft M3 IpWYMH NoABJIeHns $OHA MOXET CJIYRATE BOSHUKHOBEHWE
TpanuenTa KOHIeHTpanuy dproHa B Ta30BOM HOTOKE BCIENCTEUE
sfexTa Tepuvonnddysun. BeamuwHa (oHa BaBHCAT OT SJIEKTDHYEC—
K¥X X8DaKTepuCTUK W3MEeDUTENBHOTO yCTpoicTBa, CIocoda BRIWYE-
HUA B TABOBYH CXEMy CDABHWTENBHO! ¥ UBMEDHTENBHON AYeek H
MEPTEOIO 0GheMa yeTaHOBEH. (Ha YMEHBNAETCH ¢ COXpalleHNeM MepT-
BOPO 00BEMa CHCTEMH, YMEEBNEHWeM KOHUEeHTDaimy IrasoBofl cvecn
(puc.3) m cwm Toka. IoCJENHAA OKABHBAET OCOCEHHO CIIBHOE BIUA-
HEE Ha BeauuyHy QoHa. [Ip¥ BHOOpE NDENeNOB HSMEpeHni clemyer
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YOUTHBATE, 9TO OCNaCNeHNe CHIHAJA YBelINIWBaeT MOTPEmHOCTE.
HosToMy Zni padoTH HEOOXOIEMO BHOPATH HKAJH Takoi YYBCTBHUTETIE—
HOCTH, HA KOTODHX W3MEDHEMHE CHIHAJ HE CHJIBHO HCKazaercd (fo-
HOM, T.e. DOCAemHHEE NOJEEH HAXOEMTHCA B Hpelenax HOTDPENHOCTH
W3MEepeHnii,
Ha ycranopre VH-73 aMIIMTyIa NONE3HOTO CHTHANE COCTARIZET
5-100 ma.

Cyna TORA :
IlIA HaXOENEHUA ONTAMANEEOR CHIH TOKA NPOBONAT XOJOCTHE
OmHTH, HaMEeHAd Tok pasorpeBa aneMeHTOB Ha 20-30 mA B mHTepBa-
Jge or 100 mo I80 MA, IyOTHE aICOpCepH IOCAeNOBATENBHO IO OIHO-
My HOTDYyXanT B COCYZH llpbapa ¢ XEAIKAM S30TOM W SaIHCHBAKT KO-
Ae0aHAs HyneBOd JMHWM Ha IFATpaMME camomwcna. llocae BOBBpame-
HIEL Iiepa CAMOIMCIA K HMCXONHOMY NONOXeHVR HaIpeBaRT aIcopdepH
OT TEMIEpATYPH FUAKOTO 830T2 IO KOMHATHOM, WIA WeTro CHMMAWT
€OCyn Jizwapa ¢ IOCHemHETO N[O XOHY I'asa a1eopoepa ¥ HageBapT Ha
HET'O CTZKAHH C BOTOK EOMHATHOR TeMIepsatypH. DTy onepanyn HOBTO-
DADT I KaXTOTO W3 WECTH aNCODGEPOR He liKaJjax pasHol UYBCTEH~
| TeNBHOCTHW, HAYEHAA C MAXCUMANEHO#. ONTHMANFHOE BHAYEHWE CHIN

TOXAa BHOWDAeTCH Taxoe, ODH KOTOpOM QUIYKTYAIUR HYJEBOH JVHYY CO-
CTEBAANT He donee I,5% mxasm.

HoHneHTpamns ancopbara

lipn ompeneseHr® yNeNBHO! NOBEPXHOCTH IO ONHOMY ancoponNoH-
HOMY PAEHOBECYD HEOOXONWMO BHODSTEH ONTEMANEHOE OTHOCHTENLHOE
LasreHve P/Po , COOTBeTCTEByWIe ONTEMANLHON KOHIEHTpanmyn aj-
coplaTa B CMecH. SHavueHMe P/Po, OTBeYaDiee 3aM0IHEHND MOHOCHOHA ,
BABUCHT OT KOHCTRHTH C ¥ MOXeT OHTH OueHeHo mo dopmyxe (2). Ilo
Helmy HaEHHM CDeIHee SHAYEHEE KOHCTAHTH C, BNYHCJIEHHOE W3 Ipa-
(UKOE B KOODAWHATAX ypaBHeHEA BAT, cocrammier i aproda C=
=50+15 [49] mna mewecTs pasHoft XuMwyeckodh IPEDONH; [0 TAHHHM
[691 Zna asora C=I00. Hoacra®we sHavenms C 3 fopuymy (2), mo-
Ty L aprona (P/Po)n=0,125, ana asoma(P/Po)y=0,09. Ha ocHo-
BEHUI COOCTBEHHOIO ONMHTA DAGOTH #, NPWHUMAZ BO BHUMAHHE NAHHNE
IDYI¥UX aBTOPOB [I?,?O] » MH UDHAIUM X BHBOLY, YUTG OITAMaIBHOE

x* llPanss308 TOKOR onpenesieTCH KOHCTPYKEMEP KOHRDETHOTO ne-
TEXTOpa ¥ UYYyBCTBUTENBHOCTEN WIMEDATENBHON CHCTeMH.
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SHAUEHWE OTHOCUTENHHOTO NABAEHWL IUGi SDPTOHA, OCECTeuBALIEE
MUHEMAJBHYD DOTpemHocTs maMepenuit (P/Po) omr. > (B/Eo) =
cocraBmier P/Po = 0,20-8,25.

CrOpoGTE TaB3a~ROCHTE

Il KaTapoMeTpOB, OTHOCANMXCA K  KOHIEHTpanmoNHmm
LETEKTOpaN, LIOMAanh XPOMATOrpafMuecKOro mUka OGDPETHO HPONOp-
IMOHANEEA cKopocTy Tasa-Hocurend [72] , T.e. o yMeHBIGHEEM
ﬂdcxexﬁeﬁ IOBRIIAETCH YYBCTBUTENEHOCTH #8MepeHHi. OnHaxo pa—
doTats ¢ pacxomavy MeHee 20 oMS/Mun HeYLOGHO, Tak KaK yBe-
JHYYBAETCH  ODONOMEMTENBHOCTE HM3MEDeHWH ¥ 2aTpPYLHAETCR pery-
JMPOBAHEE MaJHX OKODQCTel ,T330BHY NOTOKOB. PeKOMEHIYeVHEe CHO~
DOCTH Ta30B0ft CMeCH cocTaBMANT 30-60 cm®/vmH.

Benyawna Hapeckwm

Hpyr BHdOpe HABeCKE aNCOPOGHTA CAEAyeT DYKOBONCTBOBATHOA
SMIVPHYECHKNM IDPaBHIOM, COCTOAINMM B TOM, YTOOH OTKIOHEHHNE He—
Da camoIxcna Ipr NecOopCUyMd COCTABIANO GoJee NOJOBVHH MKSJH.

- [T yMeHBIIGHAA OUWCOR IPA BSBEUMBAHAW He DeKOMEHIYeTCcA GpaTs

Hapeckm meHee 0,02 r. Kag y®e oTMe9aNoCh BHIE, HRBECKA MORET
BapBHpbBaTBcﬂ B IIZFPOKMX IpENesaX BCAEKCTBHE GOJBIOTO QWANE 30—
Ha YYBCTBHTEJEHOCTH KM3MEDUTeJNbHOR cmeTevH. OOTHMaIbHAH HaBec—
Ka 73 ycraHoBRM VK-73, BHpaxeHHad B eOMHWLAX HOBEDXHOGTH, CO-
craryder or 0,2 mo I0 Mz. B Tadnme 2 NPMBONATCH B3arpyRacihe
HABECKY O0DABIOB B BABHCUMOCTE OT yRENBHOH HOBeDXHOGTH.

Tadnzua 2. OnTEMaNEHHE HaBECKM 00pasnos
YnerrHaa HaBecka odpasma,T IlopepxHOCTE,
noaerHOCTL,Mz/r ' HaBeckn, M

0,0I-0,1I0 20-5 0,2-0,5

0,I0-10 5-0,2 0,5-2,0

I0 - 200 0,2-0,025 ; 2,0-5,0

> 200 He wmenee 0,02 > 5
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BuGop ancépdepa Ind oGpasuoB

Kak BEEHO W3 TAGIWOH 2, BeJWYWHA HABECKE A aNCODPGEHTOS .
C paBHOll ynentHOJ IOBEDXHOCTHD KONEGNETCHd B IMPOKEX IpENenax.

Ha pme T-II (npnxomeﬂze) HOKa3aH KOMILIEKT amcopdepos.0Hm
npexcraBainT codo# U -oGpastue TpyOkm ¢ pacumpanmeficd HumHel
4acTE, oCecieurBapliel pPARINYHYD eMKOCTh. Bee amncopOepH IMenT
OTUHAKOBOE DACCTOAHWE MeXmy | —o0pasHuvu Tpyoxamz, 4Toe ie—
JIEET UX B3anMOSaMEeHAEeMHMA [DW COENVHEHWH ¢ XDPOMATOrpafudec—
Ko yCcTaHOBKOI. Jna moMemeHma COOTBeTcTBymmeﬁ Ha2BeCKy Heol-
XONUMO BHOWDATH ancopdep TaKOR eMKOCTH, YTOCH HET OOpasIIoM
BCETTa OCTABAJIOCE MUHEMaJABHOE CBOGONHOE CedeHVe IUIA GecHpe-
IATCTBEHHOTO NpoXoJZia Ta30BOH CMecH. B IPOTHBHOM ciayuae OynerT
BOBHNKATE IONOJHUTENBHEE CUTHAJ,BHBBAHNHI pasCaiaHCOM sieRT —
DEHEcKoro MOCTa ¥3-32 DABHOCTH NABNEHWH B CPABHWTENRHOR ¥ n3-
MEpHTEJNBHO! Auelikax KaTapoMeTpa. 9TO IPaBUJIO HEOGXONEMO COOJi-
18Tk TONBKO IIF CXEMH, B KOTODO# CpaBHUTENbHad g9efKa KaTapo-
METpa, ancoplepH ¥ W3MEDUTENbHAT Auelika KaTapoMeTpa COoeIVHe-
HH IIOCJIENOBaTEeNBHO, Hax B MH-73.

llpr padoTe ¢ GonpmmME HaBECKaMH TPYOOOUCIEDCHHX odpaé—
OB, KOTNA USMEDEHWA TPEOYIT HOBHIEHHOH UYBCTBETENIBHOCTH
(5=I0 MB),yCTORUHBOCTE HYNEBO JWEAY OYLeT BaBUCETH OT MepT—
BOTO 0o0%emMa aﬂcopdepa B srom ciydae IiA yMeHBIUIEHEA MEPTEOTO
00BeMa ancoplepH BHIOMHANTCH #3 TPYGOK C BHYTDEHHWM naneT—
poM 4 mM. OueBEIHO, YTO MEPTBHIt 0Ghem dyneT-aaBnceTL K3k OT
({HPaXNOHHOTO cocTaBa o0pasla, Tak . OT NDPABUIRHON eTro 3aIpys-
KKX: HEOOXOINMO IVIOTHO BaTOJHATE BCH HAXHDLKW YaCTH aneopoepa
OOpASIIOM, OCTABAB MAHEMAJBHHA IPOXOX IJIA Ta30BOTO HOTOKA. iz
STOT0 yIOGHO MMETEH Ha(op 8mcopGepoB  pasHol EMKOCTH.

CKODPOCTH IBUXEHMA IMATDAMME CAMOIACTA
Eenwm yecTaHOBKa CHAGOKEHA WHTETDATODOM, B IEJIX SKOHOMIN
IVATIDAVMHOI OyMATY JIEHTE GEMOIMCHA MOEET OHTPh BKJDYEHA Ha He—
GBIy CEOPOCTH (MeHee 500 mm/uac). T JCTaHOBKA He CHab-
KeHa WHTETPaTOpOM ¥ OilpelefieH¥e Iuomamedl NecopCUUONHHX NHUKOB
INONSBONUTCH METONOM BIBSIMBAHAA WM [LISHAMETPYpOBaHNA [721
MOXHO pEROMGHEOBaTB CKODOCTE anerMﬂ Irarpamve 2400 Mm/qac.
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Bo BpemA KauuGpoBok (cm.nanee),korna Iipoda amcopdara, BBe-
TeHHAA HMIYJIhCOM ¢ HNOMOUBE WIIPHOA WM EPaHa — N0S4TOpa [49]
BHXOINT CDRBHUTENEHO CHCTPO, HEOGXONMNMO yBEJIMTNTE CKODOCTH
NBUKEHVFA JEHTH camMommcua 1o %&mmMW%cmﬂmw%WE
TOCTATOMHO NMUPOKHUX HPOUBATENBHHX HUKCB U VMEEBISHAE Horppmﬂo—
CTH BHUNGHCHWH Ux Iaouanei.

YCNOBWA HEMEpeRMH O0BEMHNX CKOpOCTell TasoBHX
HOTOKOB

fpy UBMEpeHWHY CKODPOCTH TASOBHX HOTOKOB C IOMOUEH [IEHOH=
HOTO pAacxomoMepa HeoCXONMMO BEODPATH OHTHMEJBHHE IapavelpH
meMepennuit, JRCIEDPEMEHTAJILHO CHIIO YCTAHOBAEHO, HUTO HOTDEUHOGTEH
HaMeperuit CEOPOCTH I'830BHX LHOTOKOB C HOMOUBD [MIEHOUHOIO pacXo-=
TOMEpA BABUCHT OT CKOPOCTH NBWKEHUA MHILHON IJNEHKR ¥ DaCCTOA-
HuT, HOTOPOE OHA IpX BTOM mpoxomu?. OEEBSasOCh, YT0 YHHMMB%L—
H&d TOTDAUHOCTE HONYYASTCA, SCH¥ CKODOOTh NEMNEHNA MaJIDHOK
HNeHRA cocTaBaHeT ~ I-4 ww/cex. Mz Tadnwiy 3 Bﬁﬁﬂg, a7Q
T HBMEDEHWA CROPOCTY Ta30BOH CMEcH (  ~ 50 em®/MEr) OO—
cuerHeMy YCJOBHD YIOBJIETBODAET GOPETEA eMKOCTEN T00 mu,
maMepeHmA cxopocTd aprosa ( 7 3oMi/muH) - GNDETEN EMKOCTHD
T0 m 26 mMn. boperky meHee I0 mr HCHONLS0BATE HED erscooﬁpaapo
BO WafexanMe BIMAHEA CTEHOTHHX SHHEKTOB.

OnTuveIBEHOE DACCTORHKe MEXLY MOTHAMHI LOJAHO EHGKPQTBCH
TewEM, UTOGH PeByJITATH IOBTODHHX M3MEDCHNMI He SaBUCeNH OT
RHAYCHHA BTN BEeNUMEHH ¥, I0-BUIWMOMY, OHO COCTBETCTBYET BJH-
He NyTV DRAKYUEHCHA IUTEHKV, [pU HOTODPOW ee TOJMHA CYllecTBEH-
HO He MeHAeTos., B Tadauie 3 yKasaHH ONTHMOJIBHHE LADAMETDH
NSMEeDeHU s TaMHa OyTH NBUEYHEHCH IIeHKH L, odbem Owper-—
K, éOOTBeTcTBymmHﬁ s70% mawHe Y 1 BpeMd [1DOXOKRIEHWT
HASHKON BROpDaHHON mmEs T ..

TTeHOvEHe pacxomoveps (pue. 2-11) HBTOTABIMBSKT M3 CTAHAADT-
HHX goperor (TOCT I770-64, 2 Ki.), yKopauupadg #X B COCTBETCTBEN
¢ nepsMeTpev: B Tadn.3. [ ymeHbieHud HOTPemHOCIH HeQOXONuMO
COGIMIATE HEKOTODHE ITPABMIE IDY M3MeDeHuAx. i MOAYYSHHA Yo-
FOMUMBON NAGHKX CAeIyeT MCIONB3CBATE WAMIYHY BHCOKOTO Ka4eCT-—
Ra ¢ pasGapieRuem Bojof B coorsomeHunm I:I,

I Bauay WSMEpDeHVi CTeHK: GHpeTHH IOJIKHH GHTE cmoqeﬂg
KANKOCTHD, NIA YeTo Yepes jee NPONYCKAKT HECHOADKC IIeHOK.
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Taomuma 3
OnTEMaJEHHE DasMepH [LISHOYHOI'O PACXONoMepa ¥ NapaMeTpH H3Me—
peHult CKODOCTH I'S80BOTO HOTOKA

e e

e i Lo |V ,oM|T,cex

100 I6-17 50+2 ~ 4 ~T50 30 | 30-35
20 ~ ]2 50+2 L5 ~ 150 30 | 30-35
26 ~ 10 3,2-4 — 07 e H0 5 85-90)4
I0 ~ 6 3,2-4 ~ 1,4 1~T140 5 85—99'

Hiocsie BTOTO MOXHO Ha9aThL MSMEDEHNA CKOPOGTH T'asa, IYCTUB OnHY
IieBKy (oHA MONKHA GHTH ENMHCTBEHHON B ORPETKe), CTAapadch YTO-
OH Haual0 ¥ KOHEIH OTCYeTa IO CEKYHIOMEDYy OTBEUaJd OMHOMY BHG-

D2HHOMY IONOKEHND INEHKN,IDOXOnAmeit YEPES COOTBETCTBYMIKE MET—

Ki COpPETKH.

2, MeTomuka KaJHOPOBOR ¥ &INCOPOUHOHHHX
H3MEepeHuit

A, KanmuGpoBKa ¥ M3MEDEHWA IPOBOIATCA B DPasHOE
BREMA,

KaimopoBka NMpoBOmuTCA 3apaHee NpY ONTHMAJBHHX HapaMeTpax
r3MepeHuit. [lo pesyasTaraM KaJuGpOBKH CTDPOAT 33aBHCEMOCTE MEELY
HOJAMYEeCTBOM BBENCHHOTO B cCHCTEMy amcopdatra Vi, M BHXONHHM
CHTHANOM KaTapomerpa f max I (pnc.8): VK=\P()‘) b1 sz‘f‘(l'[H)

Mk ; :
130

(6)

1000
Prc. 8. 33BECHMOCTE HOKABaHEM

RHTETPATOPA OT BEJWYVHH
NIPOCH !

il
‘Q:M’HTD
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Haﬁﬂeﬁﬁaﬂ SKCIepIMEHTanpHad 32BUCHMOCTE CTDPOTO OTEG‘I@G‘I_‘ TONB—
KO TeM NapaveTpaM MaMepeHWl, NPy KOTOPHX IPOBOMMIACH HATUGDOB-
k8. L Ipy aIcopCUMOHHHX H3MEDEHMAX KaKue-Juco IapamMeTpH
ﬂBMSHHJIHCL, TO EBOIATCA COOTBETCTBYNINE [IonpaBKu B pacyeT-
Hue (fopvyss (oM. maree). '

5. Kammopoexa DpoBOmMTCH DY KaXiom
KBMEDeHNH

3Ta METONEKA TOYHEEe MepBOft, Tax K&K B Hell BCe IapaMeTpH
Py M3VEPEHMAX ¥ KaJUOPOBKE ONWHAKOBH ¥ PacueTHHe  GOpMyJIH
He CONepRAT HUKAKAX IONDHBOIEHX KOSHOUIMEHTOB. UHA HCHONE3YeTr-
¢ mpm padore coporoMeTpa IlBer-2I1 [49] , KoTOpHit CHaGXeH
KDPaHOM-TOBATOPOM ¢ H80OpOM KaJIHCDOBAHHHX HETeJb. HECal KpaHa-
[038TOpa HET, KaJUGpORKY WIpHIleM ODOBOMATE CJIOXHEE X B BTOM
cIyuse ymooHee MCIONB30BATH NEDPBYW METOLHKY -

B. CpasHurensruil meron [73]

B BTOM MeTONE yIeJbHAd HOBEDPXHOCTE ONpelesdeTcd COOTHO-
[eHneM ILomaneil MecOpGUMOHHHX NUKOB (MM IIOKA3aHWi AHTETpaTO-
pa) U3MEepAEMOTO odpasua'n BTEJIOHA. YIENEHYD NOBEDXHOCTE 3TN0 —
Ha onpenesinr meromoMm B3T Ea npeuﬁsnonﬂoﬁ 00BeNHOE ancopOImoH-—
Holt yoTaHOBRe moBWmenHo#t TouxoeTnm [73] , o6ecmeumBammelt maMe-
PEHMH ¢ NOTpPEIHOCTHI MeHee I,0%. HecoBeplleHCTBO 3TOR METOIVKA
CBHBAHO C TeM, 4YTO CEO{CGTBA 9TAJOHHOTO OGpasia MOTYT H3MEHHTE—
cd. Hax mapecTHo [66], ancopdenTsE ¢ TeueHreM BpEMEHU NOTBEPTaKT—
€A CTapeHVy, BCJENCTBAE UYero WX yIeJbHad MOBEpXHOCTEH YMEHEB-
maered. CKOPOGTH HpOIECCA CTAPEHNA BaBHCHUT OT XWMAYECKKOH
IPEPOIH aiCcopOeHTa, ero NODPHCTOR CTPYKTYDH, Haluuud Oopumeceit,
yCaOBrH XpaHeHWd ¥ TepMIUeCKNX BosneflcTBMiA; Tak , . MUPOKONOPHC—
THe 8NCOPGEHTH MeHee NONBEPREHH CTADEHUN, UeM MEMKONODHCTHE ,
Hayvume mpuMecel yekopder NpPOLECC CTADEHEA . :

B xavecTBe KOHTDPOJALHOTO oGpa3na MOXHO DEKOMEHIOBATH M-
POKOIOPACTHE ORHOPORHHE CHJMKATENM BHCOKOR YMCTOTH C YNeJBHOM
noBepxsocTED 50-I20 M?/T, Hampumep, cmioxpovy C-80 n C-120
(BTY 13-16-70). :

2. KayimopoERa HaTapoMeTpa

KanmoposKa IpOBORNTCA LAS YCTAHOBJIEHWA KOJMYECTBEHHOH

CBASH MeXNy EHXONHHM CHTHAJIOM KaTapoMeTpa H KOJAWYeCTBOM IIpo-
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memero 4epes Hero amcopbara. Iia adconTHOE KaIECPOBRE YHOGHO
HONONB30BATE IPOABHTENEBHHI MeToxm [72,74] : nop¥ ycTaHOBUBLIEM-
CcA pexmMe, OTBEUANEM ONTHAMaJILHHM YCJIOBEAM aNCODOLMOHHHX H3—
MEpeHUii, B CUCTEMy BEONATCHA WMIyJbCAME H3BECTHHE IOSH 8T~
copdaTa W 3anucHBapTcAa [0 HUETpaMMe caMolyvclia IPoABHTEeNb—
#ue nuxu. Ha pue.B noxassna TUIWYHAA TJA KaTapOMETPOB Hemad—
Helfnad KaOpOBOUHAA KpEBasi. [Ip¥ HeOOMHINX O0BEMAX aicopoaTs
(Meree I oM°) 38BHCHMOCTH MOXET GHTEH ANTPOKGHMEDOBAHA OTDES3—
KOM OpAMOfl JIHYZ. BroT YHacTOK BHOWDSDT NS DAGOTH, X EM or—
DAHUUNBAETCA BepxHuit mpemes NeTeXKTHDPORAHWA , HavanpHuaf av-
HelHHE yY3aCTOX HaauOpoBOuHol KPUBOY XSpaKTepUSYeTcH IOCTOAH-
CTBOM KaﬂﬁdponquOTc Koo(iumvenTa, BHUNCIAEMOTO HO COOTHO-
HeH0? v
K= 2 fn () Hxﬂ K= —ﬁ% (8), rme
Y -~ 00%eM ancopoata, om® HTI; :
fy ~— ONOWENE NPOABHTENBHOTO IWKa, CM™;
[l — ODOKABEHWA HHTETDaTOpPa, COOTBETCTRYWIME NIOMANE Npo-
ABUTEJEHOTO IFEA,
[lnomans DPOABMTENEHOTO IWKA IODX OTCYTCTBYN WHTEIDaTOpa
MOMET OHTL BHYUCHEHA [IaHAVMETDOM HIE METONOM BIBEMUBAHNA
ol
[p HEOOXOUMMOCTY DACIMPERU: BEPXHETO Ipeless NeTeKTi—
POBaH#EI B UBMeDUTENBHYI CXeMy Opudopa MORET CHTH BBENeHO
KODDEXTHDYOMEE 3BeHO. IIpE COOTBETCTBYRmEM IONOOpe HemuHek-
HOCTHY llepenaTouhofl xapakTepreTHKW DTOT0 BBEHA CYMMapHeA Xa—
PRHNTEPACTAKAS CHCTEMH MomeT: OHTE JIMHEADUBOBAHE.
KeymOpoBRy HDPOBOIAT CJAENVIUMM 006pazoM, T'a30BYD CMeChH
¢ KOHueﬁmpaHHPﬁ:OOOTBETCTBymmeﬁ OUTHMEIEHOMY COOTHOMEHT
2 -0, 20+0,085, mporrycranT 4Yepes y3ea amicopouwE Co CKOpO-
oTBR 50 OMa/MEH. liocse YyCTAHOBIEHWA CTAIMOHADHOTO DeXuMA
{MeMy COOTBETCTEyerT CTACWIbHAA HyJeBad JWHHS DEerHCTPaTOpa)
B CHCTEMy ¢ IOMONB MEOVWIMHCKOTC IIpHNIA BEOUAT H3BECTHHE OpO-
OH ancopdaTa dYepes NOSHPYHIEe YCTPORCTEO W 3alBCHBADT HA
I¥ATpaMve IpOZBUTENBHHEe OVKW ¥ HOKASaHmA WHTerparTopa. lmpwm
HATIOMHANT ApPTOHOM IyTeM 0T60pa W8 PEeSWHOBOTO NJaHTa, HaXo-
IANETOCA IO HeOoJabHHM W3CHTOYHHM IaBIEHNEM, HecKOZABKO pas
IPOMHBANT 4DTOHOM, 3aTeM HOoCJKe Haoopa OpolH B NNPHI HIIY
OHCTPO BCTABIANT B DESUHOBYD INDORNANKY LOBEPYRIETO YCTDOECT-
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" B3 pim B pesuHOBHE IUIAHT, DOCTABJNEHEH) BMECTO OJHOTO 3 8ICOP-
~ GepoB; W BEOIAT MpPoCy apTOHA B CHCTeMy CHCTDHM HaXatueM HODI-

HE N0 HyJXeBo# OTMEeTHY NNprUA. VBMepeHmd Iad Kammoi OPOOH IOB-—
Topaior He Memee 8-I0 pas. A pacuera KaymCpoBOYHOTO ROB{pH-
”uneHTa no dopvysam (7) u (8) depyTed CpeIHME 3HAUEHWA W3Me-

. PHENVHX BEJIMYNH, a o065semMm IpoCH ancopdama IPEBONETCH X Hopmaxx—
HEM yeroBmaM Vi (HTa)

. - o Vk2ws P (9)
‘ \AKHTH)_ A han e
P§ - GapomeTp¥uecKoe mapieHze (TOD)
T -~ - TevmepaTypa B mOMemeHmE, °K

llo MaHHHM RaJMODOBKE DACCUMTHBANT NOTPENHOCTL K3MEDEHUH.
JLIA KaJIdCPOBKM HONB3YRTCA MENNOHHCKNM MIPHNEM eMEOCTEHD
I cM°, CHENEANBHO HPECIOCOGNEHHHM IJiA 3Tof menw. [0 BO3MORHOC-
TH BHOHDART TaKo# MOIpMI, B KOTOPOM HWIHMHADHYSCHKAHd TPYCKa AMEeT

THaIKYl DOBEDXHOCTEL B ONMHAKOBHE IWaMeTp 0O BCeil mnuwHe. g

GOKpalicHuA MepPTBOTO O0beMa CPe3anT METAJINYEeCER! KOHEN, NIPEeI —

. HaBHAYEHHHA mid HaneBaHAA HA HErO MIVIH, & OCHOBSHME WIVIH BCTAB—

JANT B OTBEDPCTVE METAIAYECKOTO HAKOHEUHFEHKA W 3aKPEIULikT B HEM
cIUleBoM Byma. Ilig ofecmeveHHs TEPMETHYHOCTHE MECTa COenuHeHUR
[aMWBaAlNT SHOKCHTHOE cmoxoil, & Ha RKOHEH MeTe UIMYeCKOTO HOpIHT
HaneBapT HaKOHEYHME #3 (ropoiliacTa, ILIOTHO OPUAETANNHA K CTEH—
KaM HWIMETpa. YepTex TaKoTo IIpHNa J2H H& PHC. 3-II. Tepexn Ha-
YaioM H3MepeHWd (TopOILIaCTOBHYA HAKOHEUHUE DEKOMEHIYeTCA HeMHO-
TO CMA38TH BaKyyMHO# CMAZKOA ¥ HPOBEPUTH WIPWUI, Ha TepMETHT —
HOGTH, IJf Yero HOCKe Halopa BOSHYXa B HAIMHID Ha HIVIy HaleBa-
DT PEBWHOBYK IPOCKY B MIPHI ONYyCKAWT B CTARaH ¢ Bomoi. Ilipu

CRATHN BO3AYyXa B IMJIMHIDE IIyTeM HaxaTHd Ha IOPHEHb HE NOJLEHO

HEGOIaTHCA NyBHpeil BO3NYXa B MeGTax COENFHEHHI.

[lparTrKa IOK888Ja, UTO IPE AKKYDATHOR SKCILIyATAlE yCTa-
HOBKM KaJXOpOBOYRHE Hos(UIMEHT COXpaHfieT NOCTOHHHOE BHAUEHHWE
B TeveHye Heckoabkux neT. Xemarentmo MEPEOREYECKH ONMH pas B
2-3 ToZa KaJMOpOBKY HOBTORATE JUIA MPOBEPKH HEWBMEHHOCTH B3Ha—
YeEWT KAMBCPOBOYHOTO Ros(pmimeHTa.

~ Copdrometp LmeT—2IT [49] cradxen min POBENEHHA K&ﬂﬂépOB—
KH KDaHOM-I034TOPOM ¢ Ha0OpOM RANACPOBAHHHX IETeNh EMEOCTER
0,125;0,25;0,50;I,0 ¥ 2,0 cM®.lIp; padoTe Ha COPOTOMETPE KaiuC-
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" POBEY IPOBOTAT IJH Kaxmod nap-ﬂm adpasnon nocae ancopdunoﬂﬂux
xamepemxﬁ

ch Hpmsei[eﬂne ancopdtmommx USMepeHTH

A. OTGop m IOLrOTOEKA Tpod

Iipm 'OTdope OpoCH o0pasHa HeoOXONAMO I03200THTHECH,YTOCH

‘OHE OHJIA TPencTABUTeNEHOR.TIDE HEOGXOIUMOCTH O0TOVPANT CPETHKD

_Ipody ,cobmunad COOTBEeTCTEYMHAE upa.ama[’?ﬁ '77] %3 cpenHel

HpPOOH OTOMDART aHAaNNTHYECKYR IPOCY MEeTONOM KBADTOBAHWA ['7'?]

1) AHaymTEYECKYD Ipody MSMeNEsuanT ¥ OTOrpawT (pakmm ¢ pas-
MepoM w[acTum He Gonee 3 M. DM HCCIEHOBAHWH TpySomuonep-
cHEX marepmanos ( ~ 00I M_z/a:') FSMeJLUeHre N0 Da3MEpa
YACTEN MeHee 3 MM He LONyCRaeTcH.

2) VB nomygeHuoOl @pamm: 0epyT HEeOOXOmAMYD HABECKY, BHCYM-
PADT ee N0 HOCTOHHHOTO BECA IpE TeMiepaType, BaBucdiel oT.
NPEPONH NAHHOTO MaTepEaia, ¥ NepecHnapT B ancoplep. B cay-
Y88 T HIPOCKONAUECKAX odpaanoia (DHRCH ¢ HUMA NOCJE CYmHAIB-

. HOTO mKada OXNAXIAWT B BKCHRATOPE ¥ BSBENHBANT B BaKPHTOM
BHOE HA SHAIWTUIECKAX Becax; IOGIEe [[eDeCHIRK o6pasna B
agcopdep BIBEIMBADT IyCcTO# CHKC. Tleperpysra B agcopdep
ToNKHA OHTE TpousBeneHa OHCTPO. Hedonrmoe KOJUYECTBO HO-
TUHoTEBmeCH DY STOM BJSIW WS BOSEyXa yHaldeTcd UPY NO-
cremyomek TPEHWPOBEE.

3) llecTs amcopdepoB C HaBECKaMH npncoe;zrmiﬂm' K TOMYy Y3JIy

YCTEHOBEW, KOTODHE B HAHHHE MOMEHT ABIAETCA TDEHWDOBOYHHM,

¥ HaNEBADT He HET'0 HATPEBATSIBHHEe NeuH.

b, TpenuwpoBra 06pasSHOB.: _
IpeHypoBKa COCTONT ¥3 CJIelybllel HOCNeN0oBATEILHOGTH oneparmi&:
1) OTXpHTH GAINOH C TexHeM.
2) OTKDHTE TasORME PEIYKTOD. momanmEk TeuwmH Ha Tpennpom,
YJCTaHOBEE NaBierwe 1-2 aTM.
3) IocTasnTh Iepermuamimit kpad I5 B NOTOXeHWe, 00eCHedu—
BaNmee BHXOX Tasa ¥3 yana TPEHUWPOEKYW B aTMOCREDY.
4) OTEpHTH KpaH TOHKOR PETYAMpOBRY 8 Ha JIMHWE TeJmd.
5) YeraHOBUTH ¢ HOMONED KpaHEA 8 CKODOCTH TelWs, TPOXONAMETO
uepes ysen TPEHUPOBKE, 30-50° on®/vmH, nSMepEsd ee INeHOoU—
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 HHM PaCcXONOMEDOM.

6) Brumwounth 060TPEB HATDEBATeNBHHX Ietdeif, YCTAHOREB HA &BTO-
TpancopvaTope HampAmeHWe, COOTBETCTBYWmee TpeOyemoll TeM—
NepaType TDEHEDOBEH.

B. [oaroToBRa YCTaHOBEW K H3MEeDeHHAM

HMopAmox omepalmit ommcaH, KOIA B ysJe aucopOony HaXomgTCH
amcopdepH ¢ OTTPEENpOBAHHHMA O00pasOaMi..

I) OTEpDHTE BCe BEHTWJN T KpDAHH Ha y3ie a,r:copdm oocie
. PETYAATOpPE NABAEHEA 5 Iid OGGGHG‘IEHEH CBOOGONHOTO BHXONA Tasa
B aTMocdHepy.

2) OTEpHT® DeIyRTOD 4, DOTAWNME Tenuil B yseX amcopomum,
YOTAHOBEB IABIEHHe 3-5 aTM®. PeryxTop HEOOXONMMO OTKDHBATE
IIOCTEEHHO Tax , 9TOCH NaBIeHVe Ha M2HOMETDe IIocke DeryRTopa
IeBneRnA 5 He mpeBHmamo 0,2 amv®.

3) OTperyimpoBaTh c HONOIWEBK PETYAATODA pacxomHCEOPGQTL
regua 5042 on>/vuH, HEMEDAA ee ILIeHOYHHM pacxomomepom 20.

4) OTHpHTH DENYKTOD , HONARmw aproH B y3el ancopdzmu,
VCTAHOBUB NaBJAeHMEe OHOIOo I arm.

5) [oBepHyTH TPeXxXOmOBOA Kpad 2 Tark , YTOOH apToH BHXO-
mmn B atMocdepy depes mieHouHHE pacxomomep I0. < :

6) OTKpHTEH BEHTWIH TOHEO} DeTyIMpOBEW 8, yCTAHOBWB CKO -
DOCTE aprosa 3,2-4,0 cMS/WIH, U3MepAR ee INIGHOTHHM DACXOmOMe-
DOM. 'x !
7) IloBepHYTH TpPexxoXoBolt kpaH 9 Tak , UTOOK APTOH HANPAB-
JIANCH B CMECHTENLHHI EKpad I1.

§) Banmre cocyn Iipbapa, B HOTODHE DOTpyXeHa JOEYIKS 12
I/ BHMODAXVWBEHWA BJIATY K3 T820BOi eMecH, EWOKEM as3oToM. Bo
BBCEeEAHEe IONCOCA BOSIyXa B CHCTeMy RuNKMul a30T cieayeT mo-
ZaBaTh B JOBYIEY C raxoft cxa:Opoch, YTO0H MHIRHAA ILUTEHKA B
ILTEHOMHOM pacxozzomepe 20 Bce Bpem mmra.nacs BEEDX.

¥ Vxasammne IaBIEHEA Hecdxomo nom:emcmaa-rs VA 06ecIeyeHns
HOPMATIEHOR gad OTH pmm@a namem PII-I m peryaraTopa pac-
xoma rasa P

. ¥ PeryiiTop pacxoxa PPFI]H—Z(aapaaee)Eachamaema Ha HymEHHA

PACXON NAHHOTO I'a3& IOyTeM CTAYdBaHEA NPOCCERLHOR WIVH,

BXONAMe# B IMJMHIDEYIECKOS OTBEPCTHe BTYNKH; odpasybmmicd
MEXHY HUMA 3a830D LOIReH. odeene‘gams 3amapHEf pacxoxn. Cre-
[eHE CTEYWBAHEA KIVH S8BECET OT MAKCHMAJBHOTO (3a8§aHHOTO)
pacxoxa I IPEDOTH - npexomero Tasg. ‘ :




' 9) BRIDYATH TOK PASOTPeBa HUTel rAaTapoMeTpa, YOTAHOBHTE,
[0 aMmepMeTpy BHODAHEYD CHIY TOKA. : :

10) Ba 20-30 wEH. X0 OKOHYAHWA TDEHMDOBKY BRIDUATE HH-
TETPaTOD.

T'. AgcopCmua

1) Tlocsie OKOHYUAHFA TDPEHWPOBKY IOBEDHYTH IEDERJIDTaMIME
®paH I5 B TAKOe HOJOXEHWE, YTOOH YBJH TDEHNDOBKM I aHcopOuum
OMEEAIMCE MecTamu, BRINUNTh caMOImyuk# mpuéop, ecsm Ha BDEMH
TDEHVDOBKY OH OHJ OTRJIWYEH.

2) BHR/IOYETH 00OIPEB HATDEBATEJNEHHX IeYed ¥ CHATH HX C
aIacopoenos, _

3) YeTaHoBMTE HYJIEBYD JUHEK HA Cavonycue ¥ YOEnwTHCH B
€€ CTaCuAEHOCTE.

4) Tocae OXJaXTEHEA afcOoplepoB MO TEMIEDPaTypH, CIABKON K
KOMHATHOH, HaneTh HA aicoplepH HOOYEepenHo, HAUVHAH C IEPBOTO
IO XONy Tasa, cocymd lspapa ¢ XEAKAM 830TOM, PeIyJVpyd CKO-
POCTH OXJAKIEHHA Tay , YTOGH BOSIYX He IONANal B CHCTEMY.

65) IogroTOBATH LA TPeHWPOBKH OUYEPENHYD NAPTHAD O0pas-
HOB coraacHo pasmeny B.

I. NlecopGmmsa

Tlocsie OKOHYaHMA ancopduns ( mpm3Hag - BOSBpameH¥e Iepa
CavONMOnA K HyJepoil JVHEM) HAYATH 8fCODOHEOHRHE HSMEpEHWH B
caenywimelf NOCAEHROBATEASHOCTH :

1) BrymunTh NBEKEHME JI@HTH CAMONMCIA ¥ HAYANO cHeTa HH-
TETPATOpA. -

2) CmaTs cocyn Jewapa ¢ TNOCJAENHETO 6O XONY Taza amcop-
Gepa, HALeTE: Ha HETO CTAKAH C BOZOM HOMHATHON TEeMIEDATYDH X
NpOCJIENETE 34 IPOHEcCOM MecOPOLMF [0 KBMREHMD Ilepa CaMONMCILA.

3) Tlocae BosEpameHys Hepa CaMONWCIA ¥ MCXOAHOR HyJNeBO#
JUHAY BAINNCATH IOKasaHud FHTErpaTopa.

4) TiposecTH INecopOUED NOCTENOBATENBHO KA BCGEX OCTAJBHHX
aIcopiepos, DOMET O TOM, YTO BECODPOEpH ¢ OOpaslaMd, 9Yepes Ko-
. TOpHE NpPOXONWI NecOpPOHPOBAHHHE TI'as, NOJAHN HAXONUTHCH OpH
KOMHEATHOH TeMIepaType.
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4, OTRIOUeHHE ynéanoﬁnn

".;Hocnanoaawexsnocwﬁ olepandit OpA OTKIIOYEHAN YCTAHOBRH
emaﬁ : : ‘
: I) BuximO4RTH WHTETPATOD, CAMOIMMYIMH NOTEHIMOMETD M TOK
HaEaza HETel KaTapoMeTDa. : : o

" 2) CmaTs cocyn Jrkape ¢ BHMOpAREBAbmEl JOBYIKH.

3) Tlo npOMECTENN ASCATHMPAHYTHOTO HDOLyBEHWH HAHUEER Ka-
TAPOMETPa TA30M BaKPHTE BEHTWIM 8, DEeryJITOpH © B 4, KpaHH
15 m 19, GanyoHH C Tazamy.

I¥. OBPABOTHA PESYJIETATOB WU3MEPEHVH,

B 35EMCMMOCTY OT METOIMEE KsMepeHWd QOopMysH IJH BHUHC-
JICHIA BeJWu¥H ancopOImy UMEDT DABHHY BHI.
A. KamwopoBKa I NBMEDEHAAd IPOBONATCSA B DASHOE BPEMA .

T. Benwumne amcoponwy Cl, cM>/T HaxomuTed IO @oprnax[@Il
L _K_SEDL (10) L 'q”” ()
Ranu6pOBOURHE KO(IUIMeHTH, ONpemesieMie DX Kammo—

poBRe HO JopMyram ), (8] -
IpEBENEHHAH IIOUANE AECODOMHOHHOTO IUKA, CM -,
HpPUBENEHHHE [OKABaHEA FHTEIPATODa,
q - HaBecka oopasma, T. :
 ‘Bopwyay(I0) WCTOTBSYLT, €CNN HeT uETerparopa, GOPMyNy
(II), eeim yCTaHOBKA CHadKeMa EHTEIDATODOM.
[lpuBeeHENE BEAWIAHE DaBHH

(gl

i S

frp -
Itmp

- Wen

__fn Wem
frp Wi

Wk

(12) flnp = (I3)

=
=
I

O7I0IanEk HecOpOHMOHHOTO IEKA,
06BeMHAS CKODOCTH TABOBOK CMECH Ipi namepennax,ems/mmn.
OOBeMHAR CHODOCTD T2B80BOJ CMECH IpH KATAGDOBKE , M/ MHH ,
In - [OKa3aHud MHTEerpaTopé.

. BespuHA ANCOPOLNE C YYeTOM YDPaBHEHWH. (12)m (I3) BHpa-
SUTCA 3

=
=g
o

welln - Wen

Fn e ) o (I5)
Q=L§f—wi—“ (14) A o
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2. IlapmmansHOe TaBIeHue a,ncopdawa B CMeCcH paccanHBaeT-—
o U3 coomomenm

P: Wen *Pg 7 (16.)'

W - odBemmad cropocT: aproma, om°/wmH,

Feim cMech aproHa ¢ TeJueM 3apaHee IOpUTOTOBIEHA B daumo&e TO
P—=c.P8 - (I7)

¢ — KOEHNEHTDAINS aproHa B OOBEMEHX WY MOJBHHX TOJTX.

3. PacueT OTHOCHTENBHOTO NABJEHAL

YOpyToCT: HACHIEHHOTO HMapa NePeoXTaKIeHHOTO ¥WIKOTO &p-
TOHA'B 3aBHCEMOCTH OT TEMIEDATYDH MOXET GHTE BHUUCNEHA MO
SMIEDEIECEOMY ypaBHeHmn |78] :

: Lg Por = 0,05223 . 6826,0

i

Temn_epéiﬁ:ypa—: HUOKOTO 88074, OPH KOTOPOH IDOBONATCA ANCOPGUKOH-
HHE WSMEDEeHNH, ¥ €€ INOCTOAHCTBO BO BPEMEHH BSaBHCAT 0T KOIH-
HYecTBa OPYMeCH KHCJIOpOfia, ConepEaneiicAd B ®UIKoM asoTe. o me-
De WeIapeHnd ROHMEHTPANWA KHCJIOPONS B CMECY DacTeT, & TemIe-
Parypa EEIOKOTO a80Ta HOBHNaerca. B Tady.d ODpuBeneHH BHauYeHza
YODYTOCTH HACHMEHAOTO 1apa apToHA IPW Paa/ivHEX TemIepaTypax,
 BHYHCJEHHHe N0 GOpMy7Te(IR).AHaTOTHIHAS 3&BHCHMOCTS I7A 8s0Ta

Xema B [7I] .

~ Tadmma 4. ?npy:rbc’*fs- HACHUERHOTO Iapa aproHa

+ 6,9605 (I8)

e A LS Ll vel v olue0
._'r,oﬁ?‘;_ ~226.0 ‘229,2 232,41 235,6 | 238,8 |242,1 245,4-

Ech TeMIepaTypa ncna.rnsgyemoro EUIROTO a30Ta MG}{HGTCH HE-

- spaumrensHo (memee 0,I5%), To MOXHO NIpeHeOpeYs ee nsmeneﬂnem
u cuntars Po= const | B mporumHOM cuyuBe HEOGXOMEMO H3ME~

_ DeHFe TeNmepaTyDpH REAKOIO  a30Ta IpH azzcopdum OIHAM H3 A3BECT-

HHX cnocodon nanpnmep, ‘HOHTEECAIAOHHHM TepMOMETpOM [73]

3 ,H,m IxepeBo,r;a IABJCHAA B CHCTEMY eJMHII 2CVI Heodxomo (e
HOJE30BATE COOTHOmMEHEE: T Top = I 33-10% Mla

4. VmensHan IIOBEPXHOCTL BHUMC/AZETCA O ypaanenmn- o i

S = Fa,=4,73 :&m (19) o

F= 4,73 - miomans B Mz KOTOpPyH saHmMaeT I om® HIN b

. aproma, ancopGEPOBAHHNA MOHOMOJEKYJLIDHEM c.noem,npn—-?

amvad (War = I7 6A° ' COQTBETCTBYINAA BEIMUEHA A

5 ) B os E

0Ta cocrapadeT 4,39 M cM° IpE Wy, = 16,2477, .
Bopuysie A7 BHUECIEHAA § 1O OfHOR TOUYKE B COOTBETCTBUN C

(I4),(I5)m(19) ypaBHEHNAME SanUmeTCA B BHIE:
S= AJ3K fn X Wew  (on) 4,73 Killn X_Wem

i LG o (21),
oy . -
& (e (22)

- Jm yOpoueHA pacderos no dopmynam (20) u (21) cogwammcﬂ

madmoe (cm.tadn. I ¥ 2 B npmxoxemn) , B KOTODHX BeamymHa X

. IIPUBOIWTCH JJIF DaB3HHX BHaYeHui pii

EMKOCTE MOHOCHOA © m MOXET %6uTn OmpefeneHa IO HECKONb— :

. KPM 8ICODCUAOHHHM WSMEpPEHNAM, BHIOJHEHHHM DA 'pB.BHHX 6 S

yTEM NOCTDOEHEA Tpaf#ka B KOODIWHATAX ypaBHeHma BIT(I) mmr

. [0 OmHOMY 8ICODCIMOHHOMY paBHOBecHD no fopmyne Temmmsa  (5).

B mepsom ciydae Ha TpaguKe B KoopmmaTax —P(%_"Z‘-’—T =‘P('% o)
MoJIy9anT OpAMyL JuHED (pEe.9). LT LUEOY o
12 20 100

¥it-§)

Prc.9. T'pagex BOT mas
- amcopluuy aproHa OpA
-T96°C Ha cmiERarese

>




TaHreHC yIja HEKIOHa IpAMOA M OTPE3OK, OTCEKAEMHH 6D Ha OCH
OpPIMEAT 60, CBABAHH C BOANUYMHAME ypaBHeHmA BIT ecrenylumve

COOTHOMEHAAMM © _ i
1 &
thm = tge + Bo. . (23)

_ tgd (24)
: C __QBO_ + '1 - ;
B Kamdponna_npononnmﬁ: Op¥ KAXELOM WBMEeDeHTH

B arom cayuae dopwyum (I2)-(I5), (20), (2I) He comepxar
TIONPABOYHOTO MHORHTEJA , ¥ KOHEWHHEe (POPMyJH I
DacYeTA YIENBHOR IOBEPXHOOTY IO ONHOMY BICODOHUOHHOMY DABHO-
BECHD UMelT BYX: ‘ s

Fevie fu- X FoVi:Mu X
el AL 0 R T 2 o e 26
S e (25), S= g (26)

B. CpaBHUTENEHHE METOX

YnenrHad NOBEPXHOCTH ofpa3ma S B 270M MeTone HaXORHT-

O 73 MPOCTHX COOTHONEHWH:

§3-Mun-ga
,—“u—ﬁﬁsgff;” Ce e
'“

THe S3 - ynenbHad IOBEPXHOCTDL 3TAJIOHA. ;
Beqwarue B Popmyxax (27) w (28) ¢ wHEeKcoM "9" CTHOCATCH K
BTAA0HHOMY 0Cpasny. ' -

¥, UPVMEP PACUETA YIEIBHON NOBEPYXHOCTH
: (fi3vepeREA pemwos IO MeTommKe A)
 I. Moctpoenue rpaf¥ka B KOODAEEATAX ypaBHeHwa BIT
0O0pasen—CuarKarens.,
.gq =0,0I46 ¢
k, = 0,00025 ou®/mar

P66 = 742 Top
B - =226 Top
W, = 50cM®/wom.

i
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ONHTHHE TEHHHE CReneHH B Tadamyy 5.
TaOnuia 5.
PacuerHHe A8HEHE 7T TIOCTPOSHW rpa@maa B KOOpIMHAaTax BST

Lo, oM>/vmH i3 b 2ec k355 9N I er
W om, on/wun BI,22 | B3.BO} 50,63 ) B4 39l Bd 50
P, Top 26,51 36,61| 46,49 | 54,30 66,17
P/Po 0,117 | 0,162| 0,206 | 0,240 0,293
Keln, oM° 0,404 0,459} 0,489 | 0,499| 0,535
o, ow’/r : 28,71 '33,06) 35,701 36,84 40,23
. 4,62 5,85 7,27| 8,57| 10,30
ad-%.) :

Vz rpajuka, ODOCTPOEHHOTO B KOODIOWHATAX ypaBReHWA BIT
(pme.9), Haxonmum

b 10 tgd= 32,8 -10°°
3 -3
g 1 - 10 a0 e iteel0 0 o

(32,(5 -+ U,? } O l? ID“"E i

C=dms, 80,4 ¢ 143 ve/v

2. BHUECTEHNE YIembHOi nonepmoom 10 OJHOMY 8ICOPCIMOH-
HOMY DABHOBECHR.

BHUBCJAEM eMXOCTH MOHOCHOA o (gopmyne Temxmma (5) mag
axcopdnnoaaoﬁ TOYKH, OTBEYAKNEN ONTHMAJLHOMY COOTHONEHHD

5, = 0, 206

Hz Tad.u I~ mna —8 = (0,206 nailmem sHaueHme x=0,855
~ m 1o dopmyre (21) paccqm*aem
dm= BHIE 0B8R0 = 80 58 - |

g = 4,73 . 30,52 = 144 M3/T
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TaWTeHC yryia HEKJIOHA mOpAMOR H OTPEsok, owceltéemﬁ 80 Ha och
OpIEHAT 60, CRA34HH C Besannamn ypaBHeHER BIT cﬁenymmnmn

COGTHOMEHUANIL :
1 ¥ :
Um = Tl By . (23)

e (24)
C-—;BGT— 1 ‘

B. KenmOpoBES IDPOBOTMTCHA ODY KAXIOM KSMEDERTR

B arom ciydae dopmym (I2)-(I5), (20), (2I) He comepzaT

IONPEBOYHOTO MHOXATENA , ¥ ROHeuHHe QOPMYJH IJIA
pacveTa yIeNBHOH HOBEDXHOCTH IO ONHOMY &ICODOTIEOHHOMY DaBHO-
BECYD TMEDT BII: :

FVi:-fuX

e (265), §=———">"— (26)

e frg My~ q

B. CpaBHUTENEHHE MeTOX.

YIenrHaA HOBEPXHOGTE 06pasua S B 3TOM MeTONe HaXONHET-

0 W3 IDOCTHX COOTHOLEHMH:

S2-Mn-q
-t de f?‘ (@), S R e
W .

THe S>3 - yHmenpHas IOBEPXHOCTSH 3TAJNOHA.
Besvapug 3 fopmymax (27) m (28) C WHIeKcoM "D oTHOCATCH XK
STAN0OHHOMY 0Cpasny.

Y. TIPUMEP PACYETA YIETEHOR TIOBEPXHOCTH
(Hameperma Beawch: 1O Merommke A)

I, TlocrpoeHue Ipafuka B EOODAMHATAX ypaBHeHus BST

00pasen—-CHINKATEXE.
.q. =0,0I46 T

i, = 0,00025 cms/zmn

P§ = 742 Top.

Py = 226 Top

Wy = 50cM/momi.
42

() , oM>/vmE 1,83 . 2,64 3,31 13,984 4,86
W oM, oM>/nmH 51,22 | 53,50| 52,83 | 54,39 54,50
P, Top 26,51 36,61 46,49 | 54,30 66,17
P/Po 0,117 0,162 0,206 0,240] 0,293
T, o 0,404 | 0,459] 0,489 0,499 0,535
o, o/r 28,71 '33,06| 35,70 36,84] 40,23
L B/Po . 108 4,62 5,85 7,271 8,57 10,30
a(i—F/Po) : .

OnuTHHE TAHEHE CBENleHH B Ta0nmiIy 5.
Taoauna 5.
PacuerHde maHHHE A4 DOCTDOEHWA TpadWra B KoopmwHaTax LoT

¥z rpaguka, IOCTDOSHHOTC B KOODEMHATaX ypaBHeHuA BT
(pre.2), Haxommm

Co= 7. 0P tgd= 32,3 <107

. T 1p7 - e
amw (S5} 20 e B A = 30,3 G W+I*47

G=14,73 . 30,3 = 143 ¥’/

2. BuuECIEHWe YIeJBHOH HOBEpXHOCTH 0 OIHOMY anoopﬁum03~
HOMY DABHOBECHN,

BRumeIMM EMKOCTE MOHOCJHOA mo dopMyne TemmwHa (5) mas
anCOPCIMONAOY TOYKH, OrBeHaplied ONTEMAIbHOMY COOTHOMEHETI

5, = 0, 206 .
Wz raca. I-1 mus éi = (0,206 HalimeMm sHaveHme x=0,8565
u 1o fopmyne (21) paccumraem
= 35,70 1 [);855 = 30.58.° .

S = 4,73 . 30,52 = 144 M3/1



YI. OIEHKA TOTPENHOCTY VSMEPEHMA YIETLHOM
: : TIOBEPXHOCTH

OmeH#M HOTDPENHOCTH W3MEPEHHA YHEeNBHO) [MOBEPXHOCTH IO OF-
HOMY aNCcOPCHUCHHOMY PABHOBECHD.

I.Ka/mGpoBKa IPOBOIATCA ONHOBDEMEHHO C WBMEDEeHWAMA
(MeTonmka B)

Hanmiem oGoGmeHHOE ypaBHEHMe [JA DAcueTa BeJWYMHH YIedb—
HOi NMOBEDPXHOCTH Ha OCHOBAHWY ypaBHeHm# (I6), (22) m (26):

SRR e wPh e %gi‘p&?‘ﬂ) (29)

ﬂg{ q Wer Po C

- llorpenHoCTE M3MEepeHUA S , DACCUUTSHHEA 00 ypaBHeHmw (29),om—
penesaeTcd CHCTEMATHIECKOH W CAydaiiHofl HOTPENHOCTED M3MEpe—
HBA pesiH  F, Vi, [, [Tk, g, W, Wem, P8, Po, €

OmeHKa CHCTEMATHYEeCKOH NOTDEmHOCTH

B gopmyse (29) uwcyo BANANNAX BEJWYMH (G0JEe YeTHPEX,Ho-
BTOMY, B COOTBETCTBHH C [79},3 NPENIOJORCHNN ¥X PaBHOBEDOATHO—
TO pacHpeneJeHrA A BHYHCJACHUA CHCTEMATHMECHKO# OTHOCHTENB—
HOfi NOTDEIHOCTY M3MEDPEHNA HOBEDXHOCTA S MOKHO SaIEcaTh:

The R2 — ROBMDWIIMEHT, 3aBUCAIMI OT BHOpPaHHOA NMOBEpUTENB—
HO# BeposTHOCTH,
Jg(u ~ OcTaTOUHa# CHCTEMATHYeCcKad HOFPelHOCTE OT l—oﬁ
BIVARIMEH BEJUIUHH,
OnEeHrM OTHOCHTENBHYD NOTPENHOCTh M3MEDEHHA OTHENBHHX BEJININH,
BYOIAUMX B Qopmyay (29). Na () Ar :
I) Koampurmenr F, papuuit EE-Z_EEE_:BQBHCHT OT BeJH-
UpHE (A, ¥ ONA aprcna MeHdeTca B cpelHem Ha +10% [59] LB,
8 (F)= 10.107%

' 2) OTHOCHTeNBHAH HOTDENHOCTE ABMEDPERHA od&ema VK ., BBO-

LAMOT'O HDH KEJIHGPOBKE B MBMEDHUTENBHYI0 CUCTEMY C IIOMOUELI ME-
IAIMHCKOTO LNpUIA, COCTAR/KeT B cpenHem +1% No Hawma ¥ JWTe-
paTypuny [75,8I] maHHEM, T.e. _

44

e S

a‘:r.(c)—J@L‘M_:[_._g.i(m_ﬂ“_ wW-Pg )} AC

dp V= 1.1072
3) OrTHOCHMTENERHAA IOTDEUHOCTE OGPAGOTKA CHTHAJA SAEKTDOH-
HHM IM(pPOEHM HHTETDATOpOM He.mpesHwaer +0,5% [48] ; DLe.
d(Mw= 8= 0,5.1072
: 4)TloTpellHOCT: M3MEepEeHNA 'MAcCH o0pasla Ha AHAMHTHYECKHX
‘Becax TEODa AIB - 200 M [83] oxoxo 0,0002 T; OpA STOM OTHO-
CUTEJBHAI NOTPENHOCTE: WSMEPEHMA MACCH IJIA ONTHMAJBHHX HaBe-
eox (0,02-I0T) cocrasur
8(q) = 1.10°2
5) Buuycamii OTHOCHTENBHYN HOTDEUHOCTEH ONpEeNeNeHud napa-

MeTpa W-Pg Wem Pf .
P i ) (31)
G
' Wen: Po
=k Al o B WP 1) Wen:Ps, WPS ]_A_v_v_
) Week °[ WenPo (1’ c ) wz.pJ.CU waAP.,) X
e DX AWem | WPE %— P W:Pg | AWer
+ 5 AYeM o 4=
T "[wéwPa“ c s W‘-Pcr-c( WCH’PO)] X

' Wem - P
3% (Ps)= 0Y AP | W ( cW Pd 1) Wem -Po (1_ w-Pg )} APd
P8 X | WemPo c W-psSc ' Wem Po’| g

X Wen -
. DX AP lwiPs . W p ~1y We ;. W:PE | APo
I (Po) =5y "[wcnpg e )+W-Pa'-c{ wcm-Po)]

Wen < Py X




Hai#t wecmenoBaimas MOKASANM, 9TO NOTDENHOCTH H3MEDEHHA
CKODOCTH I'930BHX NOTOKOB ILTEHOYHHM DACXONOMEDOM MOXeT OHTH

noBenena mo +0, 5% IIp¥ COGIDLIEHEA ONTUMAJBHHX HapAMETDOB U yo—

J0BRE Mamepenuft (cm.pasmen IV), Xax u B [81 82], r.e.
(W) = &(Wew)=05 - 1072
lloTpemHOCTs M3MEepeHnd OapOMeTDUYecKOro NaBAEHNA COCTABAAET
meree 0,I%, To ecTh -
exee 0,1%, §(Pg) = of 10"
llapieHne HacHUeHHOTO Mapa PO NepeoXIaANeHHOTo XMEKOTO @proHa
BHUNCAACTCH 110 SMOMPUYECKOMY ypaBHEHHD [78] C OTHOCHTEJIBHON

IOTPeIHOCTED ¥
, d(Pa)e0,1 - 1m®
BHavelue KoHeTaHTH ¢ MeHAeTes IJIA BENECTB Da3HO# XuMuuecKod

npnponu B cpenHem A 30%, 'f.e. 0=50+I5 [59] , morma
Sic) = 30.107%

OIEHIM OTHOCHTE/IBHYN HOTDEUHOCTS ONPEHEdeHNA NapaMeTpa X mid

ONTHMAJEHNX YOJOBMI HBMEDESHWA YHESJbHON HOBeDXHOCTH:
il {20 Wem = 50 om™/mmH
Bome npwHaTs  Pg = 750+0,75 Top - Pg = 22640,23 Top

7 C =050+ I5, To momyHmm P = 226.,0,2 =45 Top
W = 3+0.015 om®/wmm
# ¥= 0,864 m3 Gopmysu (31). Tarwm odpasom,

St (W) = (Z5Q.L.08% | 50.226.0,8) 0,015 _ g 1y 12
50.226  3°.750.50 " 0,864

. : -
x w’ v 3.?50.1,084 s 22’6 o 0,8 ® 6,25 o O’Ir?.zo
B{er) { 50° . 226 3 . 750,50 ) 0,864

JX(PH}' i ( 3.1.,084 JO 226.0,8 ) @b =D,026_ID_2
_ 50 . 226 3.750%.50 0,864

5[} 226 S.780 .50 0,864

50.226 0,8.15 -2
J‘X(C)=(m —‘1) + m:z,z 5 ig)

PaccunTaem OTHOCHTENEHYD LIOTPENHOCTH: MSMEpeHmA napameTpa X
o Jopmyse

o= ka‘x +fox WCM)] [uees)]* [oxcra’s [px (0]

[lpr noBepuTesbHOZ BeposTHOCTE o = 0,95 xosddmmentr kK =I,I.

Tormna _ —
$X =I.I \Jz.(o,zv.10’2)2'+ (0,026.707°)% + (0,036.10°°)%
R i

Tlo gopmyze (30):

Dy .\¢ [OI0=8) e (LI 9E 8 st S)E L

L G TR s 169 Lot

i

BumonHeHHH pacdeT NOKA3HBAET, UTO CHCTEMATHIECKSA IO-
TPElHOCTE U3MePERUs YIeNEHOR MOBEPXHOCTH B 'OCHOBHOM ONpEIe-—
JETCA HOTPElHOCTED; CBASAHHON C H3MeHeHEeM IOoCalouHOl Imo-
mamky aproxa. B CPAaBHNTENBHHX MSMEDEHAAX, KOTNA H3yyaeTcd
OTHOCHTEJbHOE W3MEHeHVe NOBEPXHOCTH 2HCOPGEHTOB WM KaTaiu-
B2TOPOB ONEHAKOBOTO JCP[ME‘IGGI{GI'O COCTaBA, MOKHO IDEHATEH

wAr const.
Torna

i : T
g =T 'V 0,06. 10“4 <00 . 10‘2

Sl e s (0,5. 10'2)2+ i 10“2)2+(0 27 x

. XI07°)% = 1,8.10°%° , ‘ (32)

V3 IPUBENSHHOTO DACYETA BAEHO, YTO SHAUATENBHHN BRIAK, B 06—
liyi) TOIPEIHOCTH BHOCHT COCTARJANNAR WBMEPEHWA MACCH. [Ipax-
THYEeCKu ¢ HeBeckamu 0,02 T, Mg KOTOPHX d‘(q}= I.IO"z, IpEXO0-

~ ImTcA padorarh penko. Yalle BCEro H3MEDPEHWA IPOBONATCHA € Ha—

Beckamn Soxee 0,051, Torma,cormacHo (33), Js =1I,I \’I 733.10" =

=1,4. 1077 (33)
a7



2. Hemmdporka u USMEDEHHA OPOBONATCA B DaBHOE Bpemd
(MeTormEa A)

B orom cuywae ypapRense mui pacuera YIeJsHOE NOBepXHO-
CTH EMeeT BHI: :

EK-lu [, WP L
= aEt U e W B W-Pg Wem
§ 5 e Il e L

OHO oTnmuaeTca or YpasHerua (29) Ha wHoXmTenm: Wen . Homos—
HATENIbHAA CHCTEMATHYECKA: NOTDeNHOCTS, BHOCHMAA BSTHM WICHOM

5@%%5) = ﬁ2.(D,5.ID'2)? HEBHaUNTeNbHA ¥ He BJNAeT Ha

KOHEUHHJ DeByNLTAT, T.e. HOIPENHOCTEH USMEDEeHUA YIMeJabHOR mo-
BEPXHOCTH ocraerca d5 = II,I0"
ILig caygas War = const  comnacao (33) CyMMEpHaA HOIpPSMHOCTE

oyner = -2:2
o ds = 14 \/1,733-40_ *+2(0,5:4072)%= 1,4-4,5= 14,6502

BMecTo 0 = I,4.I07°

3. CpaBHUTesEHH} MeTon (MeTommra B)

llo Gopvyse (28) omemmu morpemmocts Js mm catyan (e const,
lloTpeisiocTs ompenenenns yxemsrol IOBEDXHOCTH 9TANOHA HA 0GBeM—
Hof mpemmamomnoft ycraHomKe 4S5 < Iox0< [73]

ds =14 V(HO'Z)Z +2{05-4072)2 v 2(0,4102)2 = 454072 7

CHCTEMATAYECKAA [OTPENHOGTH UBMEPEHIK YIesbHod [IOBEPXHOCTH
[0 pasmmdHumM meromuxam (A,B,B) mameneres MeHee, 4em Ha 20%.

OneHRra cayuatinop HMOTDEMHOCTH

Cryuaitran norpemmocTs OODEeNeJIEHAT YNeNbHO! MOBEPXHOCTH
IO fopmyne (29) Oymer oGycramimBaThLCH MHOTEME (aKTOpamm, B
Hee Bodtmyr: I) norpemHocTs VHTEIDHDOBAKUA [IDA KAJHGDPOBKRE U
U3MEDEHNAX, CBASAHHHE C NpAaBIBHOCTHD YCTaHOBRY Havane Hyjge-
BOT'O OTCHeTa IDH MHTEIPUPOBAHUA; 2) NOTPENHOCTH, BHSBaHHHE FUIyK—
TYAIHAME HyJeBojt JMHWY mpudopa B IeCOPOIIOHHOM IIpomnecce,
3) norpemsocTn, BuBBAHHWE HENIOCTOAHCTBOM TEMIEDATYPH EUIKOTO
ds0Ta HpH aRCODOUMOHHHX H3MEepeHmAxX, 3a8BUCHIIME OT HAYaNBEHOTO
CONEPEAKRA IpAMeceit KUCIODONA B KEIKOM 880Te, UBMEHEHWA Co-
CTaBa KEAROTO a30Ta IDH WCHADEHMK, a TaKKe OT BEJTHYHHH

aTMOCEPHOTO IABJNEHAA; 4) [OTDENHOCTH, CBABANHHE C He—
" IOCTOEHCTBOM CKODOCTH T230BHX IHNOTOKOB i pmaMeHeHFeM KOHIEHTpa-
'unz aproHa B Ta30B0H cMecH; 5) DOTDENHOCTH, CBEBaHHNE ¢ He—
JIHERHOCT R KaTapomerpa; 6) HOTPENHOCTH, CBABAHHHE ¢ ESMeHe-
HmAM® aTMOC(HEpHOTO HNABNEHHWA X Teﬁnepawwpu Oxpyxapineit cpemu,
7 1p. CayuajiHyn NOTDENHOCTE MOXHO OHEHATE SKCIEePHMEHTANEBHO ,
HpOBENA OONBINOE KOJNMYECTBO H3MEDEHHH YOEeNEHO HOBEPXHOCTH
OOp&3LOB HA YCTAHOBKe. B VHCTuTYTe Karammsa OPOBOLATCA CHCTE-
MaTAYeCKEe W3MEDEHWS YIeNEHOM IIOBEPXHOCTH BTANOHHHX OOCpABNOB
METOIOM TENJOBOH Recopomay 2proHa 00 MeTom¥Ke A. 3Tw o0pasiu,
HAXOIATCH B XPOMETOTPAfMYeCKUX YCTAHOBKAX I KDHTDOJA B33 UX
. pagdorToi. lloBepxHOCTE BTANOHHHX OGDPasSUOB ¥3MepeHa Ha IpenmsHOH-
EOJl 00bevHOIl aNCOPCIMOHHON YeTaHOBKe ¢ NOTPENHOCTEL MEHee
+1%. lVsvepemua ymearHo# HOBEPXHOCTY STANOHHHX 00pasliOB BEIyT-
Ci B TeueHVe DHNAE JET ¥ PeSyIsTaTH HACIDIEeHEH CHCTEeMATH3UDYRT-
- ¢d. O0paCoTka DeByNBT2TOR HAGIREeHuit [79,80] TIOKa3HBEET,
410 ONeHKa CPEenHeTo KBaXpaTHYecKOTo OTKIOHeHHs (CKO) cpemmero
SPUIMETNYECHOTO U3 GOJBHOTC Uweaa maveperrit ( n> I50) cocram-
JHET WA MeTomMKA A Sy = 47, -ﬁ(i-x;}z
Sy= e
N = YHCJO MBMEDeHuH, X - cpenHee apUiMeTIueckoe 3HAYEHHE
UBMepAeMOd BEIVYUHN,
lecnepopanus nokasaau, uTo HpE pacHeTe yIeArHO# NOBEpX-—

HOCTH CPEBHUTEJBHHM METOLONM oo fopvyne (28) Sz =2,5%.
IIpy BSMepeHUN YIEeNBHO# MOBEDXHOCTH Ha copGromeTpe HBET-211
-~ [29] mo merommxe B — 3 = T%. Cxomerso metommx B u B co
CTONT B TOM, UTO ANCOPCUHMOHEHE N3MEpEHZHA (mecoponzoruse ny-
KM Ui UCCIeRYeMHX OODAasioB) ¥ cpaBHZTespEme (B NepBOM Ty~
B2 NeCOPONMOBHHE IMKM I3 BTAJNOHECTO o6pasua, Eo BTODPOM ~
LDOABUTENEHHE WKW NIDM KaODOBKE) IDOBONUIACE B ONHFX 1 TeX
Xe yeacBzax. [lodToMy IOJXHH aBrOMATIYECKN WCKIIOYATECA [IOTpeli-
- HOCTH, CBABAHHNE C HesuHElEOOTEG XaTapoMeTpa, W3MEeHEHWeN CKO-
POCTH T'a30BOTO LOTOKS, B3MEHEHNeM (apOMETHNUECHOTO NARTSHWA,
TEMIEPaTYDH ¥ XD, PasHLe MeXIy HWW¥ COCTONT B YOM, YI0 B
METONVKe B aproHO-Tenyenad CMECh TOTOBMIACE B KaXnoM ONHTe
CMEIEREEN 8PrOHA ¥ Tesns B TPeXXOLOFOM CMeCHTEeIRHOM KpaHe H
KOBIEHTDAIWA aproHy, Onpede deMas IO COOTHOWSHMW OCKODOCTelH
TASOBHY NIOTOKOB, MEHAN&0H 0T OOHPA K OUNTY B S8I4HHOM HHTED—

AlGy
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Bane(oT 6 107,5%)B COOTBETCTBAN C H3MEHEEWEM —E,o =0,20-0,25),
BO BTOPOM - UCIOJNB30BaNAch I'a30Bag CMECh HOCTOAHHON ¥3BECT-—
HOJl KOHIIEHTpAllNK, 3apaiee OPATOTOBIEHHAad B GallioHe. Pasuminy
B onenre CKO HoGmomenw# mo merommke B (2,5%) ¥ MeTommKe
B(I%) moxHO OGBACHATE MONOJNEMTENBHOX IOTDEmHOCTEN, CBABAH-
HOll ¢ M3MepeHmeM MOBEDXHOCTH IPU DPasHHX OTHOCHTEJNEBHHX IaB-
JSHEAX B MepBoM CIyYae,B OTJHYNE OT BTODOTO, LA KOTODOTO
Ipm Sapadee IPUTOTOBJIEHHON cMech £ const,

0 244 IT |
j(tg)z =*Ef:f§:§-— = 1,86 A= I.86.7,4§I4%

2. lisMepeHwWe ymenbHO# [OBEDXHOCTH IIO MeTonHKe A;rimmﬁﬂ..

Ss —Ivé'?_o% SE~VO952+42 VIGQS-»LLI

‘ -(tg)f 2'4' 4o+9§ 9 Lo A=T1,95. 4,1 =8%
OmeHKa oCmelt MOIPelHOCTH WBMEDPEHUA YEeJBHOR =

NOBEPXHOCTH 3. laMepenwe yIeJNEHOW NOBEDXHOCTHA CDABHATENHHHM

E%gn.owﬂomenne CHCTEMATAYECKON NOTPElHOCTH K OUeHKE MeTomoMm B : :
CED %S s 8, To MOXHO IpeHelSpeYs CaydaliHofl HOTpeNHOCTED
n ToqnoéTgfpesnyTaTa HBMEDSHT XADAKTEDU30BaTH JULE CHCTE- S ='f$§?‘ = 0,87 3 =\/D,872 e 2,65
varmaeckotr morpemsocrsi [79] .

[IpE WBMEPEHMAX YIENBHO! IOBEPXHOCTY ¢ IHOMOWBI COPGTO- - (ig)' =@ 2,04 1,56 1,93 A= 1,593.8.6b =.5%'
metpa IBET-2IT no wmeromzxe E [49] cuyuaiisolf norpemHocTol mpw 5 2,5 + 0,87

(Jar =Const. MORHO IpeHedpeub ﬁQ],n TOYHOCTE DPeBYNbTaTa N3—
MepeHui# CyIeT OIpenesATECA CHCTEMATHYECKOH NOTPENHOCTEN DAB-
Hojl IT%. Kax noxasan npeiHiyumit aHains, INA yCTaHOBRM VE-73
TOYHOCTE DE3YJhTaTa W3MEpPeH# OyneT CHPENEeJATHCH CYMMapHOM
HOTPEmHOCTHI.

CresaeM OUEHKY CYMMADHOH NOTPEIHOCTH COTVACHO [79]

I. UsMepenne yueabHO# NOBEDXHOCTH IO MeTOnmKe A Ghr¢CWGT

Pesy/IbTHpYWIAA DOTPEUHOCT: 4 BHUmCAZeTcA IO (opMyre:

; v/ J
A:{tg)z’Sz j Ss = 35;21'8?2 : Sy = v-%_ ;

glg - Sx+ds
(tg)z Sx + S¢

PesyarpTar MSMepeHUA YIEALHOL HOBEDXHOGTH odpasua'chxnxareﬁﬂ
‘B IIPABENEHHOM BHIIE IpHMEpe N0 MeTONWKe A '3almmercs:
‘ S =T44 + 20 (0,95)

ToT ®e cavHit DeSYAETAT, €CJW OH MOJYIER IO cpéhnnwensnbﬁ
MeTonvre B, BanmmeTcd Tan!:

S =T44 + 7.(0,95) i
OnHako npuBeNeHHH{t aHaJW3 He yYUTHBAET NOTPENHOCTEH CamMoTo
mMeTona B3T, BHSBaHHHX nouymennamn, JeXalMy B €r0 OCHOBE.
OnenuTs OTHENRHHE COCTABIANNEE STHX HoTpemsocTel, HanmpuMep,
IOTPENHOCTh ONPENETCHRA EMKOCTH MOHOCJKOA HA DEanbHHX HEom-
HODOIHHX HNOBEDXHOCTAX, Ha KOTODHX MONEKYJH B3ANMOIEHCTBYRT
IDYT ¢ IpyroM, B HACTOAmEE BpeMA NIDAKTHYECKE HENOCTHEMMO.
CymwapHas NOTPENHOCTE: ONpeNeNeHUA YIeJaEHOR IIOBEPXHOCTH Me-
TomoM BST, Nonyd9eHHAd OYTEM CONOCTABRIEHAA BEJNUMH TOBEPXHO-
CTH, WBMEDEHHHX Io BIT, ¢ IpyTEMY He3aBHCHMEME MeTOHAMA
(5/IEKTPOHHEA MVKDOCKONWA, [0 TEINOTaM CMAUWBAMZL Y Ip.) ome -
HaBaerca B 10-20% [I,I7] . Hockoasky wame BeeTo Tpedyeres
8HATE He a0COJNTHOE 3HAYEHWe BEJIMIMHH HOBEDXHOCTH, 2 &€ 0r—
. HOCHTeTbHNEe WBMEHEHNA B TOM WM WHOM Hpomecece (Hampumep,
 U3MeHeHWe YIeMBHO! IOBePXHOCTH anCcOpOCHTOR WM KaTaiu3aTo-

tg - xoaddunmenT CTEOIEHTA
so=d =62 §; = a2%e 42 =7

Iz n > 120 w moBepuTesbHON BepOATHOCTE X = 0,95
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DOBE IpY WX IDETOTOBIEHEH, TEPMOOCDAOOTKE, CTApEHWH, DKCIIYA-

TANAW p IPOW3BONCTBEHHHX YCJHOBMAX ® T.H.), TO TOYHOCTH BIWMX

M3MEepeHn) IHAUNTENEHO BHIle H OHa ONPeNeldieTcA B OCHOBHOM HO-

TPEMHOCTAMA  BKCIEPUMEHTANSHHX -H3MepeHul BeJutwHEH alCOpOHEA,
¥II. MOBTAX YCTAHOBKM M IOITOTOBKA EE K PABOTE

Bce meraiw yCTaHOBKE MOKHO MOHTHDOBATH HA CTEHNe,W3TO-
TOBJIEHHOM U8 CTAJbHOTO WM JopaneBoTo yroika 25x25 (pme.I0).

&

N
)

c oo oI

. Puc.I10. Crenm ;

TopusoHTANBHEE HEPETOPONKM Ha CTeHTe NI YIOGCTBA Ie-
JanTCA CHEMHHMZ, B HX MORHO IO XEJaHWN MeDeRBUTATE HO BHCOTE
cTeHna. OUACTHTENEHHE KOJOHKY SaKpeILIANTCA Ha CTEHAe © IoMo-
B0 CKOOOK M3 RecTw. KpaHH KpenAaTed OpW HOMONM METaJLINYEeCERX
nepxaTese#t (puwe.II), KyIa OHW IJIOTHO BCTABIANTCA H3 DEBHHOBHX
KOABHAX, BHPESSHHHX W3 DESKHOBEX [DOCOK HYRHOTO H¥MaMeTpa.Jfo-
ByWIRA, yEDPOIJAETCA B YIVIoBOM mepxarterne (puc.I2) ¢ IOMOWBD De-
SWHOBHX KoJel. CTexidAHHHE TDPYORE,K KOTODHM IPACOERUHANTCAAN-
COpOepH, BaKpeIIANTed CROCKAMM WIA CHeNHANBHHMA NepKATeJAM:A
(pue.I3).KarapoMeTp B uexjie KDeNATCH Takke Ha cTeHme.Vera-
HOBUTH 6T0 CAENYeT B TAKOM MecTe, UTOCH OH HAXONWICA HOLANb-
me 0T HATPEBATEJNBHHX ledef ¥ COCYHOB JpKapa ¢ RMIKEM a30TOM.
Cocyns Inbapa NOMENAnTCA B HYeXJH WS ILIOTHOTO Mamepzéna, K HO=
TODHM HpHIHBAETCA HBe IeTa¥. lIpE HageBaHuy cocynoB Jbkaps HE
OXJEXTAMIYD JOBYULKY HIM Ha ancopéepH ¢ O0paslamMy KaTaln3aro-
OB OHF BeNATCA C IOMOMBD NeTesNb Ha GOJTH, BBEHYEHHHE B 60—
KOBHE OTBéchKE:COOTBETGTBYBEEX IepraTenen. _
HarpepaTensHHEe [eYM JAA TDEHEDOBKY KDEIFITCH B CISHVSIBHHX
meprarenax (pme.l4- ), H3ITOTOBIGHHEX M3 acOomemeHTa.lleprare—
JE MOTYT CBOCOMHO NEPEeMemaThed IO PaMe W3 IpaJeBoro yrouKa
25x25 (pme.IS ). -
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Y4

Puc.I3. MerTammecknit
EepXaTeNb TPYOOK

90

S

les

Puc.T4. TepraTeap neun ' .

K pame Ha KOHHAX KpendTcA IBe JOpATIEBHX IUIAHKA, 38KaHUNBAN-~
| mExcs KpouRamm (puc.I6),c moMOmED KOTODHX €6 MOXHO IOBECHTH
Ha CTEH] yCTaHOBKW. Ilpy MONTOTOBKE K TDEHMPOBKE 0CpPasIoB
pame DOTHUMAeTCA B84 CTeDKHM, KaXIHIL #3 ancopGepoB HoMemaeT-

- € B OTHENBHEYD IleYhb, W DamMa HONBENWBAETCA Ha CTEeHL.. CBoCom—

| HOe HepeMeljeHie TepRaTeNeli HeOSXONAVO BONENCTBEE TOTO, YTO
,rfaxcopﬁepu MMEDT IHOKOE COENMHEHNe ¢ YCTAHOBKOA (¢ TOMOIIED
i Baxyymmux mﬂEHPOB) 7 DACCTOAHME MEXNy HUMYM MOXeT MEeHATHCA.
 Kaxnes medus. saxpaaaeTCH EOGOHEMEHTOBOﬁ RpHmROﬁ cocroAmelt
:_na.xgyx IONIOBAHOK (pue.17),

BeHTHIR TOHRoﬁ perymEpOBRn Tosupyniee yc&poﬁcTno o=
- eruuﬂmwca Ha GTeHIEe MeTaﬂﬁquCRHMH crOGRamu. Tash LONBOTAT—

- CF.0T GANIOHOB K BeHTWLLIM TOYHOT - peryﬁnpoaxﬂ ¢ IOMOUBH MET-
HHX TDYGOK IHaMETpOM 4-6 nwm,

Ed

h

[}

670

Pye. I5. Pama mid KpemieHws medeii

Prc, I6. llepxarent pamu

20

; Hocyie Barpenienwd Bcex JeTalef Ha CTeHNe HPOWSBOTUTCH

cnajika CTeRATHHHX yacTell YCTAHOBKA TDPYyGKaMu AMAMeTDOM 7-8 M.
OTexnAmyHe NETETH COSNWHANTCH C METALIMIECKUME IIDE IOMONM Ba-—
HYYMHHX IVIBHTOB, INA TeDMETHIHOCTYM MECTa COENAHEHUA DEKOMeH-
JAYVeTcs CMaBaTh BaKYyMHOR CMasKoii.

o oroHuaKVY Hafik¥ BCE KPAHH CMASHBALT BanyyMHoﬁ CcMEa3~

‘XOll, ¥ DPOUBBOIMTCA HPOBEpKA Ha TEPMETUHHOCTH BCell CHOTeMH.
CrexARHHE TeTay Jyume BCETO IPOBEDHTE HO MOHTAEZ Ha OTcyTCT-
Bue Tevell ¢ DOMONBE MCKDOBOIC TeYeMCKATe !, OPHCOENVHUB X
BalyyMHHN IIEHTOM K (QODBAKyyMHOMY Hacocy. YTOOH IpOBEpUTE.
&8 TEpMeTHYHOCTE BCK YCTAHOBKY, HYAHO CO3NATE IaBJIeHHe B Heft
200-30C mm.pT.CT., BaKDHB BXON ¥ BHXOX. [esw NanecHWe INaBJeHmd
‘B cucTeMe He mpeBhmaeT I MM 3a 10 MMH,JCTAHOBKY MOKHO GUV—
TaTh repmernuno#. Feam B cHoTeMme mMeeTcd Teuh, Ne(erTHNE




YUSCTOK , MOKHO HaﬁTH{ BEKpHBAA [OOYEDENHO KDAHH.
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Odﬂapyxennue MecTa Tedell caenyeT 3amaAThH, 4 HEHaNEXHWE KDaHH
S8MEHETE: HOBHMU.

Tlocne 9TOTO HPECTYHADT K DeT'eHepalil OCYNATENERHX CPENCTE

7 XPDOMOHWKEJeBOTO KaTajnsaTopa, eciu OHM MMenTos. PereHepauwd
OKECY aJHOMUHUA WIH CUJEKATeNd OPOUSBONATCA CyxuM resmem (mis
Uero TeJuii W3 GajsoHA HDONYCKAETCA Yepes JOBYNKY C RUITKMM
A30TOM), HOCTYIADIEM Jepe3 TPEXXONOBOJ KpaH B BEPX KOJOHKH
[47] ¢ ocymmresrem co CKOpOCTER MpEOMZSETEIEHO 5-I0 oM°/MuH.
Ocyuxa ITPOMSBONMTCA IDH TEMIEPATyDe OKOJIO 400°¢, KoTopad
YCTaHABIWBAETCA C IOMOWBD DPeTyIATOpa HampameHus Twma PHO-250-
-2 N0 DOJHOTO OpeKpalleH¥d BHIENeHEA NapoB Bomu. OXIaxmeHue
 ROJIOHKY N0 KOMHATHOfl TeMIepaTypH IDONCXONUT B TOKE IeJHA.

= BoccTaHOBNEHNEe XPOMOHHKEJNEBOTO KATAJM3ATOPA NPONSBOIUT-
cs BOZOPOZOM, KOTODHE nMomaeTcd HemoCpeNCTBEHHO ¥ CajoHa ¢
DENyRTOPOM , mpn Temmeparype 280-300° (me mume 320° Bo made-
‘RGHEe CIERaHMA KaTa/msaTopa). O0pasymmMecd NAPH BONH KOHIEH-
CHDYDTCA B XOJOZWIEBHEKE (puc.9-II), KOTODHA COENEHAETCA ¢ BH-
xomHOft TDYOKOPR %ONOHKK DE3NHOBHM MIZHTOM. XOJOIMILHTK OX—
Jaxnaered IPOTOYHOR BONOK, & KOHmeHcaT colwWpaeTcd B HuxHel

. MaeTH XONONMIBHWKA, BONOPOM BHXOMAT Uepes GOKOBOfi OTPOCTOX
cOopHMKA KOHTeHcaTa. OKOHUAHWE BOCCTAaHOBIEGHWA ONPENENAeTcH

56

O IpEKpalieHun odpasoxaﬁnﬁ KOHTeHCAaTa, HOCJe yero OO0OTDEB
KONONKA BHEJOYAETCH ¥ OHA OXNAKNAETCH NO KOMAATHOR Temmepa-
TYpH B TOXe BONOpOAa. KONOHKY ¢ BOCCTEHOBICHHHM KATAN3aT0-—
POM HYRHO OGeperaTh OT NONAJSHEA B Hee BOBLYXE. '
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Taosuma I. Bravenne mapeMerpa X man amcopemiy aproHa
t = -195,8°, C=50, Po=226 rop

P/ Po. .

2 S 5 6

0,988 0,177/ 0,899] 0,223 | 0,831

2 0,989 0,178(0,898| 0,224 | 0,830
0,980 0,179/0,897| 0,225 | 0,828
0,978 0,180(0,895| 0,226 | 0,827
135{0,976 0,I81}0,894| 0,227 | 0,826
0,974 0,182 0,892 0,228 | 0,824
0,972 0,18310,890] 0,229 | 0,823
0,970 0,184/ 0,889 0,230 | 0,822
0,968 0,185/0,887| 0,231 | 0,820
0,966| 0,186/0,885] 0,232 | 0,819
0,964 0,187{0,884} 0,233 | 0,818
0,962 0,188{0,882) 0,234 | 0,816
10,960] 0,189{0,880{ 0,235 | 0,815
0,958} 0,190{0,8791 0,236 | 0,814
0,956| 0,191|0,878| 0,237 | 0,812

X P/Po X PrBol X 0] Blvel WY
I 2 3 g 5 6 78
0,160 | I,062 | 0,146 0,954 | 0,192 | 0,87610,238| 0,81T
0,I0I | I,059 | 0,147 0,952 | 0,193 |0,875(0,239| 0,810
0,I02 | I,056 | 0,148 0,950 | 0,194 |0,873|0,240| 0,808
B8 | 10658 (0,740 0,948 | 0,195 ]0,87I|0,241| 0,807
0,104 | 1,050 | 0,150 0,946 | 0,19 |0,870]0,242| 0,806
0,105 | 1,047 | 0,157 0,944, | 0,197 |0,869]0,243} 0,804
0,I06 | I,045 { 0,152 0,943 | 0,I98{0,867]0,244| 0,803
oymer b 042 k0,355 0,941 | 0,199 | 0,866 |0,245| 0,802
0,I08 | 1,039 | 0,154 0,939 | 0,200 | 0,864 0,246} 0,800
0,I09 | 1,036 0,155 0,937 0,201 {0,862|0,247] 0,799
| 0TI | T,052 | 0.T5 0,935 | 0,202 | 0,861{0,248| 0,798
| 6,007 | T 051 o015 0,934 | 0,203 {0,86010,249| 0,796
B e e 0,932 | 0,204 {0,85810,250{ 0,795
@3 028 ] 0159 0,930 | 0,205 |0,857
@ ITd {1025 0-Ten 0,928 | 0,206 10,855
M LIl T P6 A O F6T 0,926 | 0,207 |0,853
O,016 | 018 | 0 182 0,924 | 0,208 | 0,852
BIIY ) T.016 10,163 0,923 | 0,209 {0,851
0,118 | 1,014 | 0,164 0,921 | 0,210 {0,849
0,119 {1,011 | D,165 0,919 | 0,21I |0,848
0,120 | 1,009 | 0,166 0,918 { 0,212 10,846
0,727 |.1,006 | 0,167 0,916 | 0,21310,844
C.I22 [ I,004 | 0,168 0,914 | 0,214 0,843
6,723 | 1,002 10,169 0,913 0,215 | 0,842
Bt | 100 | 0,070 0,911 | 0,216 | 0,840
0,126 | 0,998 | ©,171 | 0,909 | 0,217 {0,839
0,126 | 0,995 | 0,172 0,908 | 0,2181]0,838
0,I27 | 0,093 | 0,173 0,906 | 0,219 0,836
0,I28 {0,991 | 0,174 0,904 | 0,220 0,835
0,129 | 0,989 { 0,175 0,903 | 0,22I | 0,834
0,I30 | 0,987 | 0,I76 0,90I | 0,22210,832
B4
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Tacauma 2,

BuaveHWA NapaMeTpa X IIA azcopsumu asora

t=-195,8% € =1I00; P. =758 rop
O -

P/Po X
0,I00 0,981
0,105 0,97
0,II0 0,962
0,115 0,953
0,120 0,944
0,125 0,936
0,130 0,928
0,135 0,920
0,140 0,912
0,145 0,905
0,150 0,898
0,155 0,891
0,160 0,885
0,165 0,878
0,170 0,871
0,175 0,864
0,180 0,858
0,185 0,851
0,190 0,845
0,19 0,838
0,200 0,832
{ 0,205 0,826
0,210 0,820
0,215 0,814
0,220 0,807 -
0,225 0,80T
0,230 0,795
0,235 0,790
0,240 0,784
0,245 0,778
0,250 0,773
66
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