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IMPEAUCIOBUE

1. OduumansHee perreHus win corainennss MDK 110 TeXHIYeCKUM BOIIPOCaM, ITOATOTOBIEHHBIE
TEXHUYECKMMU KOMUTETaAMU, B KOTOPHIX TIPEICTABIEHBI BCE 3aMHTEPECOBAHHEIE HAIIMOHAILHBIE KOMUTE-
THI, BBRIPAXKAIOT ¢ BO3MOXHOI TOYHOCTHI) MEXIYHAPOTHYIO COTIACOBAHHYIO TOYKY 3pEHH 110 pacCMarpu-
BAeMbIM BOIIPOCAM.

2. OTH peleHUs IPeacTaBIsaioT CO00 PEKOMEHIALIMY IS MEXIYHAPOJHOTO TIOJIb30BAHUS U B 3TOM
BUIE IPMHUMAIOTCSA HALMOHAJILHBIMU KOMUTETAMM.

3. B uenax comecTBUS MEXIYHApOIHOU yHUuKauuy MBK BeipaxaeT 1oxeiaHue, YToObI HALIO-
HaJIbHBIE KOMUTETH IIPUHSIIM 32 OCHOBY HacTOSIIMK cTaHmapT MOK B kauecTBe CBOMX HAalLlMOHAJIBHBIX
CTAHIAPTOB, HACKOJIBKO 3TO MO3BOJIAIOT YCIIOBUA KaXIOW CTPaHBL.

JIo60e pacxoxmeHue co cranmapramm MBDK DoKHO OBITH YETKO YKa3aHO B COOTBETCTBYIOLMX Ha-
LIMOHAJIBHBIX CTaHZAPTaX.



BBEAEHUE

Craxgaptr MBK 68-2-17—78 u momnpaska Ne 1 (1985 r.) moarotosnens! [logkomurerom 50C «Pa3-
HBIe UCITBITaHUS» TexHugeckoro koMmutera 50 MOK «McnbTaHM Ha BO3IEHCTBHE BHENTHUX (DAKTOPOB».

Hacrosmiee nznanve 3ameHset Bropoe usganue (1968 r.) «Mcnbitanus Q: I'epmernaHOCTD», U3 KO-
TOPOro UCKITIOUeHH ucbITaHug Qb 1 Ql. Mcmerranms Qa 1 Qf ¢ TeXHUYeCKOM TOIKM 3pEHUS OCTAINCH €3
m3Menenus. Mcnriranue Qg «loXaeBanue» He OTHOCHUTCA K cepe mesarenbHocTH Ilomkomurera 50C. B
COOTBETCTBUU C peneHreM TexHudeckoro komurera 50, MpUHATHIM Ha coBenranuu B bameH-bajene B
1974 r., xacaromumMcsa cTpyKTypbl TK ¥ €ro nogKoMuTEeTOB, UCIBITAHME HAa HOXACBAHUE JOJDKHO OBITH
BKIIIOUEHO B cepy mearensHocTH ITomkomurtera 50B xak ucnbiranue R. Ha cosemanvm B CTokroibMe B
1975 r. Tlomkomutet 50B penn, uro uctibitaHre Qg MODXKHO ObITh aHHYTMpoBaHo. Ucnbrranue QI «I'a3o-
BRIl METOM», BKIIOUEHHOE BO BTopoe m3mauue (1968) «McmbitaHus Q», UCKIIOYEHO, ITOTOMY YTO OHO
ITPaKTUIECKY HE MCIIOIB30BAIOCE.

TIepseie npoexTsl ucnsiTanuit Qc, Qd, Qf, Qk, Ql 1 r1aBa MO0 TEPMUHOJIOTUM OOCYXIAIMCH Ha COBE-
maHuy B [aare B ceHtsope 1975 r.

B pesynbraTe peneHuit 3T0r0 coBeliaHus B MapTe 1976 r. Ha pacCMOTPEHME HAITMOHAJIBHBIM KOMU-
TeTaM 110 [IpaBwwTy mecTu MecsieB ObUTO MPeIOCTaBIeHO HECKOJIBKO BTOPBIX IPOEKTOB, HOKYyMeHTHI S0C
(Uentpamsaoe bropo) 2, 3, 4, 5u 6.

3a IMpUHATUE CTaHIAPTa TOJIOCOBAIM CICAYIOIINE CTPAHBL:

Crpana Qc Qd Qf Qk Ql
ABcTpust + + + + +
Apabckast Peciryonuka Erumer + + + + +
Benbrust + + + + +
BenmukoGpuraHust + + + + +
Benurpus + + + + +
Janust + + + + +
Wcnanms + + + + +
Wramua + + + + +
Hunepnanmst + + + + +
Hopserus + + + + +
TTonbira + + + + +
TTopryramust + + + + +
PymeiHus + + + + +
Coemunentsle IIITatsr AMepuK + + + + +
Coserckuii Coros + + + + +
Typuus + + + + +
®enepatuBHast Pecry6mika
TepManus + + + + +
QuunsaHIA + + + + +
q)paHHm + + +
YexocaoBakus + + + + +
IIettapus + + + + +
IBerms + + + + +

Texcr morpaBk Ne 1 ocHOBAaH Ha CIIEAYIOIINX JOKYMEHTaX:

Hoxyment 1o [IpaBuiy 1recT MecsueB OT4YeT 0 TOIOCOBAHNH

50C (LentpansHoe 6iopo) 32 50C (IlenrpansHoe 610po) 36

Bornee noxpobHyio nHDOpMAaIMIO MOXHO HailTk B OTYeTe O rOJTOCOBAHUM, YKa3aHHOM BBIIIIE.
Cranmapt MBK, yIIoMSIHYTBII B HACTOAIIIEM CTaHOAPTE:
MBK 529—76 <«Kimaccupukauus cTelleHeN 3aliuThl 000JI0YKaAMM».
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YQactp 1
OB30P UCITBITAHUN HA TEPMETUHYHOCTDH
OBIIIME INOJIOXKEHHUA

JaHHbI# 0030p mpecienyeT Leab IoKa3aTh B3aMOCBSI3b MEXIY PAa3TUYHBIMKA UCITBITAHUSMY HA Tep-
METUYHOCTh, YCTAHOBJICHHBIMHI HACTOSIIIMM CTaHAAPTOM. [IpyrMU UCIIBITAHUSIMU TTOHOOHOTO THIIA SIBIIS-
I0TCS VICIIBITAHUS HAa MOXIEBAHUE WM TPOHUKHOBEHUE BOMABI, KOTOPHIE MOJDKHBI OBITh BKIIIOYEHBI B
rpyiary P. B TO Xe BpeMS MCIIONB3yeTcs BO3MOXHOCTb HaTh CIIPaBKY 00 AHAJOIMYHBIX MCITHITAHUAX

MDBK 529—76 (TOCT)*.
HUCIIBITAHUA B M3K 68-2-17 ('OCT 28210)
HWcnrprranue Ha TCPMETNYIHOCTD BKIIIOYACT PsLO PICH])IT&HI/Iﬁ, KOTOPBIC UCIIOJIB3YKOT METOOBI, IIPUTOO-

HBIC IUIA PAa3JIMYHOTO IIPMMEHCHMUSI.
Ha puc. 1 IIPpEACTABJICHA CX€Ma BCEX WCIIBITAHUI Ha T CPMETUIHOCTD.

* B macrosiuee Bpems aetictByer FTOCT 14254—96 (MBK 529—89) snech u nanee.

HN3nanme odunmansHoe IlepeneuaTka Bocmpemena

© MHMszparenncTBO craHmapTos, 1989
© Craupapruadopm, 2006
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Hcnpitanre Q MOXHO ITOOPA3me/IUTh HA ABE ITOATPYIIIIBI, Pa3MIAIOIIMEcs METOMAMM BBISIBJICHUS
VTEUKU:

II0 BHYTPEHHUM IIPM3HAKAM, BBI3BAHHBIM H3MEHEHMEM SJEKTPUIECKUX IIapaMeTPOB B Pe3yJIbTaTe
TIOIIAMAHUS MCIIBITATEIbHOTO BEIIeCTBA (CKUAKOCTY WM Ta3a) Ha 0Opa3Ilbl Yepes TPEIUHEL,

10 BHEIIHUM IIpM3HAKaM, KOTIa HabIomaeTcd yreuka UCIIBITaTeIbHOTO BelllecTBa.

Wcnpitanus mo BHyTpeHHUM IpusHakaMm Qf 1 Ql odeHb cxomHbl. OHM 3(hheKTUBHEL TSI HEKOTOPBIX
3JIEMEHTOB, HapuMep (HOIBIMPOBAHHBIX KOHIEHCATOPOB C ILTACTMACCOBBIM JUAJIEKTPUKOM, OJHAKO OHU
He PEKOMEHIYIOTCS IS OONBIIMHCTBA TTOIYIIPOBOAHUKOBBIX U3NEITHIL, TOTOMY YTO M3MEHEHUS DJIEKTPH-
YeCKUX IIapaMeTPOB MOTYT IIPOSIBISIIOTCS TOJBKO CIIYCTS TIPOXOJDKUTENLHOE BpeMs (HAaIpumep, Iocie
OKOHYAHUS HCIIBITAHNS) BCIEACTBIE TTACCUBUPOBAHUS ITOBEPXHOCTH IIOIYIIPOBOMHUIKA.

WcTIpITaHys AT BBIABJICHUS 110 BHEITHUM IIPU3HAKAM B 3aBUCHMOCTH OT MX IIPMMEHEHUST II0ApasIe-
JISIOT Ha CIIeOYIOIINe:

Qa — my3BIPEKOBOE UCIBITAHUE, MCIIOIB3YEMOE UL OIIPEHETEHUS BO3IYXOHEIIPOHULIAEMOCTH BTY-
JIOK, OCeU ¥ IIPOKIAmOK;

Qc, Qd u Qk — McIBITaHUA, UCTIONB3YeMbIe I OIIPEeNeIeHIS YTEUKN B KOpIIycaxX (MeTaUIMYeCKUX
SAIIMKaxX, KOpoOKax, 000I0UKax U T. II.);

Q¢ — My3BIPEKOBOE UCIIBITAHKE, B CBOK) OYEPE/lb, BKIIIOYAET TPU METOA C PA3TINIHON YyBCTBUTEb-
HOCTBIO: yTedka He MeHee ueM 1 Ila - em3/c (1075 6ap - cm3/c). Ucnbiranne Qk Hauboree YyBCTBUTENBHOE;
OHO OCYILECTBIISIETCS C TIOMOIIBI) IeJIMS U MacC-CIIEKTpoMeTpa. Ero 4yBCTBUTETBHOCTD HAXOMUTCS B AHA-
masone ot 1 Ia-cv3/c (1075 6ap - ev3/c) mo mpubmaurensro 1070 TIa - ev3/c (1071 Gap - em3/c). Mcnsl-
tanne Qd — UCIBITAHME HA YTEUYKY IIPOIUTHIBAIOIIEH XUIAKOCTH, KOTOPOE MOXET OBITh IIPUMEHEHO K
M3OEIMAM, HAITIOJHEHHBIM BO BPeMsI M3TOTOBJICHUS KUIKOCTBIO WM IIPOXYKTOM, CTAHOBSIIUMCS XUIKIM
IIPY TEMIIEPATypPe VCITBITAHIS.

HUCIIBITAHUA B MBK 529—76

B MBK 529—76 cTemeHu 3aIMUThI U3IEINI OIPENeIsioT UCIIBITAaHUAIMI ¥ 00603HaYaroT undpaMn B
COOTBETCTBUM C Tabi. 1.
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Tao6numa 1

Crenenn 3ammThl, yKa3aaable nepsoil nudpoi

CrereHb 3aIUThI H3NETHH

IlepBas
udpa
Kparkoe ommcanue OrmnpeneneHue
0 He zamumeno Her crienmmansHOIM 3ammuThI
3anmuIneHo OT TBEPABIX TEA pasMEpoOM YacTb TeNa, Takas KaK KUCTh pyKd (HO HET 3allUTHI OT
oonee 50 MM MpeaHaAMEepEeHHOTO IIPOHUKHOBeHNA). TBepabie Tena aua-
MeTpoM Gosee 50 MM.
2 3amueHo OT TBEPABIX TEII pa3sMepoM Ilampupl WIM aHANOTWYHBIE YacTH Tejia JJIMHON He
bonee 12 MM oonee 80 mm. TBepapie Tena AuaMerpoM Oomee 12 MM
3 3amuIneHo OT TBEPABIX TEII pa3sMepoM HWHCTpYMEHTHI, MPOBOJIA W T. . JAAMETPOM WA TOJI-
bonee 2,5 MM muHOoU 6onee 2,5 MM. TBepabie Telna auaMeTpoM Ooliee
2,5 MM
4 3amuIneHo OT TBEPABIX TEI pa3sMcpoM IIposona win eHTH TommuHoi 6onee 1,0 MM. Teepasie
oonee 1,0 MM Tenma auaMeTrpoM 6onee 1,0 MM
5 3amuIneHo oT U IIpoHNKHOBeHHE ITEUIM IIPSIOTBPAIICHO HE IIOIHOCTHIO,
HO IIbUIb HE IPOHUKAET B KOMMIECCTBAX, JOCTATOUHBIX IS
HapyIeHUsT paGoThI alllIapaTypbl
6 [MonmHOCTBIO 3aMUAINEHO OT MBUTA Her nMpoHUKHOBEHMS ITBUIA
Taonuma 2
Crenenn 3alMThl, YKa3aaabie BTOpol uudpoii
CreneHb 3alIMThI U3METHI
Bropas 1 A
mudpa
Kparkoe omucaHue OrmpeaeneHue
0 He zamummeso Her crrenmansHOMi 3a1AThL
1 3aIuIneHo OT Karejlb BOIbI Kamm Boapl (mmapgaiomue BepTHKAIBGHO) HE JTOIDKHBI
OKAa3bIBaTh BPEHOTO BO3JICHACTBUS
2 3aluIeHo OT Kalledb, IIaJJaroInX Kamm Bompl, Mmajaloliue BEPTUKANBHO, HE JOKHBI
1101, yIJIoM 1o 15° OKa3hIBaTh BPEJHOTO BO3ACHCTBHUSA, KOrga oO0OIOTKa
OTKJIOHEHA Ha Mo6o0i yroim o 15° oT OOBMHOTO IIONO-
JKEeHUS
3 3aIuIeHo OT TOXKIS Karum Bofsl, Mmagaromre Kak JOXIb IO YIIIOM 1o 60°
OT BEePTUKAIIN, He JOLKHEI OKA3BIBaTh BPSIHOTO BO3IEHCT-
BUS
4 3anuIeHo oT 6phI3T Bpoeizri Bompl, magarollie II0 BCeM HaNpaBIICHUSIM Ha
000JIOUKY, HE MTOJDKHBI OKAa3bIBaTh BPEIHOTO BO3NCHCTBIS
5 3aImuIeHo OT CTPYit BOIBI Boma, BeOpachiBaeMass m3 COIDIa Ha KOXYX IIO0 BCEM
HaIIpaBJICHUSIM, HE JIO/DKHA OKAa3hIBaTh BPEIHOIO BO3-
neficTBUS
6 3anuIeHo OT MOPCKOIM BONHBI Mopckue BOJHBI WIM MOIITHBIE CTPYU BOIBI HE JTOJDKHBI
MIPOHUKATH B 00OJIOUKY B OITACHBIX KOJMIECTRBAX
7 3ammuIeHo OT BO3AEHCTBUIA, BO3HU- [IpoHnKHOBeHIME BOABI B OIIACHBIX KOJIMUCCTBAX HE
KammuX IIpU [MOTPYKEHUN JIOIDKHO OBITH BO3MOXHO, KOTraa obomouka IIOI'py2K€Ha B
BOJIy IIpM YKAa3aHHBIX JABICHUU U JIUTCIBHOCTH
8 3almuIeHo OT BO3AEIICTBUIA, BO3HU- O6opynoBaHue IIPUTONHO IJIS IJIATEIBHOIO IIOIpY-

KaInuXx IIpY JJIUTCIBbHOM IIOTPYKECHUN

XKCHIA B BOAY IIpH YCIOBUAX, YKA3aHHBIX M3TOTOBUTEICM.

[IpuMmeganume. D10 03HAYAET, YTO OOOPYIOBaHIE
repMeTaHO. OHAKO 3TO MOXKET YKa3bIBaTh Ha TO, YTO JIJIST
HEKOTOPBIX TUIIOB O0OPYIOBaHUS IIPOHUKHOBEHIE BOIBI
MOKeT He OKa3bIBaTh BPEIHOTO BO3IEHCTBUS
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HcnpiTanua Ha Bo3AeiicTBe BHEMHUX (PAKTOPOB

Yactp 2. UCIIBITAHUA.
HUCIIBITAHUE Q: TEPMETHYHOCTD

1. ONTPENEJEHMA

B HacTosIIEM CTaHIAPTE IIPUMEHSIOT CIEAYIONINE OIIPENeTICHUS.
1.1. CkopocTh yT€YKM — KOJIMYECTBO CYXOTO Tasza IIpU JAHHOU TeMIlepaType, IIPOTEeKalolee yepes
Te€UYb B SOMHUITY BPEMEHU IIPU U3BECTHOM PA3HOCTHU HABICHWI IO U TIOCIIE TEYU.

IMMpuMmedanue. OCHOBHAS ¢IUHUIA U BBIPAKECHUSI CKOPOCTH YTCUKU B MEXIYHAPOAHON CUCTEME €IMHILL
(CH) — «ITackamb-MeTp B Kybe B cekyHy» (I1a-M3/c). B HacTosiimeM cTraHIapTe MCIIONb3YIOT [IPOU3BOAHBIE €AMHMIIEL
«I1a-M3/c» 1 «Bap - cM3/c», TaK KaK OHU GONBIIIE COOTBETCTBYIOT IIOPSIKAM BEIMYNH, IIPUHATHIM B IIPOM3BOACTBEHHOL
[IPaKTUKE.

CremyeT OMHUTS, uto 1 Ila-M3/c = 106 Ta- cm3/c = 10 6ap - cm3/c.

1.2. CrangapTHas CKOPOCTb YT€YKM — CKOPOCTb YTEUKM B CTAHIAPTHBLIX YCIOBUSIX TEMIIEPATYPHL U
Pa3HOCTY HABJICHU.

1 3TOT0 UCIIBITAHUS CTAHIAPTHBIMU YCIOBUSMU SIBJISIOTCS TeMIieparypa 25 °C 1 pa3HOCTh IaBile-
Huit 105 TIa (1 6ap).

1.3. H3mepeHnas ckopocTh yreukn (R) — CKOpOCTb yT€UKM IJIS JAHHOTO U3IMEINS, U3MEPEHHAS B 3a-
JMAHHBIX YCIIOBUSAX C IIPUMEHEHMEM YCTAHOBIEHHOTO UCIIBITATEIBHOTO Ta3a.

IMMpuMmevanus: 1. M3MepeHHBIC CKOPOCTH YTEUKY YACTO OIPEIENSAIOT IIPY IIOMOIIM TefIlisl, UCTIONb3YyeMO-
IO B KAaUeCTBE MCIIBITATENBHOIO Ta3a IIpy pasHocty masieHuit 10° I1a (1 6ap) u Temmepatype 25 °C.

2. JIns cpaBHEHUSI CKOPOCTEH yTeueK, OIpe/ie/IeHHBIX pa3HBIMI METOAAMU UCIIBITAHUI, UX CleAyeT [TepeBOAUTh
B 5KBUBAJIEHTHEIE CTAHAAPTHBIE CKOPOCTH YTEUKU.

1.4. DKBHBAJIeHTHAs CTAHAAPTHAA CKOpocTh yTeukn (L) — cTaHmapTHas CKOPOCTb YTEUKU JAHHOTO
M3OETUS ¢ IPUMEHEHNEM BO3IyXa B KaUeCTBE MCIILITATEIBLHOTO rasa.

1.5. ITocrosinHas BpeMenn (yTeuku)(®) — Bpems, He0GXOOMMOE ISl BBIpABHUBAHUS Pa3HOCTHU Iap-
LIUATLHBIX TABIEHUI HO U TIOCTIE T€UU IIPU YCIOBUU COXPaHEHUS HAYATHLHON CKOPOCTH U3MEHEHUS STOMH
pasHoCTU HaBieHWi. IS JAHHOTO UCIIHITAHUS ITOCTOSHHAS BPEMEHM DaBHA OTHOIIEHWIO BHYTPEHHETO
obbeMa obpaslia K SKBUBAIEHTHON CTAHHAPTHON CKOPOCTU YTEUKH.

1.6. Boapmas yTeyka — yTeuka, SKBUBAICHTHAS CTAHHAPTHAS CKOPOCTh KOTOPOI IIPEBBIINACT
1 Ma-cm3/c (1076 Gap - cm3/c).

1.7. Manas yreuka — yreuka, SKBMBAJIEHTHAs CTAHIapTHAas cKopocTh KoTopoii MeHee 1 ITa-cm3/c
(107 6ap - cm3/c).

1.8. Kaxymascsa yreuka — 11ogo0ue yreuyky, MMeIoIee MECTO BCIIEICTBME MEIJIEHHOTO BhIIEIEHUS
abCcopOUPOBAHHOTO, AICOPOUPOBAHHOTO WM OKKITIOJMPOBAHHOIO Ta3a.

2. UCHBITAHUE Qa: TEPMETHYHOCTD BTYJIOK, OCEM M IMPOKJIATOK

2.1. e
OmnpeneysioT repMETUIHOCTD BTYJIOK, OCEM M aHAJIOTUYHBIX JETAJICH.

MMpumevanue. [IpUMECHUTENHHO K ITOMY UCIIBITAHUIO JIOJIKHBI OBITH PACCMOTPEHBI [IBA THIIA YIUTOTHEHIMA:
A — ot 100 mo 110 xITa (ot 10 go 11 H/cM?2) B HarrpaBieHuH, yKasaHHOM B cooTBercrBytomeit HT;
B — or 100 mo 110 xIa (ot 10 go 11 H/cM2) B KaXIoM HalpaBIcHWN.

2.2. ObaacTh NpEMeHEHAA

DTO UCIIBITAHUE MOXET ObITH IIPUMEHEHO JUISI OOHAPYXECHUS OOJIBIIMX YTEUEK.

2.3. OOmee onncanne UCIBITAHAN

O6pa3zer] MOHTHPYIOT B KPEIIIKE UCIIBITATEIHHON KaMePHI, B KOTOPOM CO3MaH HaIAyB U KOTOPYIO II0-
TPyXaroT B XuaKocTh. Eci o0paselr mMeeT TeUb, TO BRIXOMAIINI BO3MyX cobmparoT. KomnuecTBo Bo3myxa,
COOpaHHOTrO B €IMHUILY BPEMEHH, IIPEACTABIIET CODOM U3MEPEHHYIO YTEUKY.

CooTBeTCTBYIONIAS MCIBITaTeIbHAS allllapaTypa OIMCaHa B IPIIIOXEHUH A.

2.4. IlepsoHavyajabHbIC H3MEPEHHS

He tpebyrorcs.

2.5. Buiaepxka

2.5.1. Ecnu vHOE He yKa3aHO, KaXH0oe€ YIDIOTHEHHWE WUIM TPYyIIIa YIUIOTHEHHi, oOpasylomas OJoK,
IOJDKHBI IIOABEPIaThcsd PA3HOCTH JAABICHWI BO3MyXa, KaK YKa3aHO HILKE:
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A — ot 100 mo 110 xITa (ot 10 go 11 H/cM?) B HampapieHHH, yKa3aHHOM B cooTsercTsuu ¢ HTII;

B — or 100 mo 110 xITa (ot 10 mo 11 H/cM?) B KaxXIOM HAIIpaBJICHHU.

Eciu tpebyercsa Gojiee BBHICOKOE HABJIEHME, TO OHO HOIKHO ObrTh or 340 mo 360 xIla (or 34 mo
36 H/cm?).

IIpumeuyanue. HcnpiTaTeNnbHas ammapaTypa, OIMMCaHHAs B MPWIOXCHUU A, MOXET ObITh HE IIpUCMIICMa
U1 3TOr0 BBICOKOI'O JaBJICHUA.

2.5.2. YmiotHeHus TUIa B HJOKHBI GBITH UCITBITAHBI KAK B CTATUYECKOM COCTOSIHUM, TaK U B YCIIO-
BUSX NIPMBEACHNS B IECTBHE MEXaHHYECKUX 3JIEMEHTOB COTJIAaCHO TpeGoBaHMAM cooTBeTcTBYIOmei HTI.

2.6. 3axki0uMTE/NbHbIE U3MEPEHUA

JlomkHa 6BITE M3MEpPeHa CKOPOCTh YTeuKH. IIpemebHo JOImycTUMOE 3HAY€HUE YKA3hIBAIOT B COOTBET-
creyromeit HT/.

2.7. Caenenusi, KOTOpbIe clieqyeT YKa3piBaTh B coorercrByiomeii HT]I

Ecmu yxazaHHoe mcnbITaHNe BKIIOYEHO B coOTBETCTBYIOMYI HT/I, TO MOJKHBI OBITH IIPUBENEHDI
CIIENYIONIe JaHHbBIE:

Homep myHkTa
a) TpeOOBaHUA K HABICHUIO . . . . R |
0) HaIpaBIIeHUe TIPITOXKEHUS pasnoc'm /:[aBneHnM N |
B) MEXaHWYECKWE OEHCTBUI BO BPeMS BEIOEPXKH . . . . . . . . . . . 252
I) TpeOOBAHMS K CKOPDOCTH YTEUKH. . . . . + + « « v v v v v o . . . 26

3. UCIIBITAHUE Qc: TEPMETUYHOCTD KOPITYCA, YTEYKA I'A3A

3.1. Ilems

OrnpeaensioT KauyecTBO I'epMETU3allMK M3IEINi, COmepKaIIuX ITOJIOCTH, 3alloJJHEHHBIE Ta3oM (Ha-
IIpUMep U3IEeTUS, He TIOJTHOCTHIO 3aTI0HEHHEIE ITPOIIUTHIBAIOIINM BEILIECTBOM).

3.2. Obaactb npuMeHeHHs

B 3aBucHMOCTH OT BRIOPAHHOTO METONA, 3TO UCIIBITAHLNE MOXET OBITH IIPUMEHEHO T OOHAPYKEeHUS
YT€UKHU, CKOPOCTh KoTopoit npesbimaer 100, 10 wmm 1 Ta - ev3/c (1073, 1074 wm 1073 6ap - cm3/c).

Mertons! 1 1 3 IPUMEHUMBI TOJIBKO I 00Pa3LIOB, KOTOPHIE BEIACPKMBAIOT 3HAYUTEILHOE AaBICHNE
U TIOBBIIICHUE IaBICHMSA, HEOOXOOUMBIE IS IIPOIUTKM (cM. 11. 3.3.3), 6e3 octaTouHOM AedopManuu Win
HEUCIIPAaBHBIX ITOBpeXAeHNI husudeckoro xapakrepa (cM. npwroxenue B, . B1, B2 u B3).

Merton 2 nprMeHMM KO BCEM M3IEIUAM, KOTOPBIE IIOABEPTAIOT BO3ACHCTBIIO CYIIECTBYIONIIETO TEP-
MHWYECKM BBEI3BAHHOIO II€peranga NAaBISHUM, BOSHUKAIOIIETO IIPM MAaKCMMAaJIbHOM TEMIIEpaType OKpPYXalo-
el Cpennl IpY AKCIUTyaTalluy U3OEIIVS.

3.3. OOmee onucanue UCHbITAHUA

O6HapyxeHue GOJIBIINX YTeUEK TOCTUTAETCS IIYTEM IIOIPYXEHUS MCIBITYEMOIro 00paslia B COOTBET-
CTBYIOILYIO XUAKOCTDb IIpY KOHTPOIMPYEMBIX YCIOBUAX U HAOIIONECHUS 3a BBIIEJICHUEM IIy3bIPHKOB Ta3a ¢
ITOBEPXHOCTH 00pasna (cM. ImpuwioxeHue B, m. BS).

M36rITOuHOE HaBIeHNE BHYTPU UCIIBITYEMOTO 00paslia II0IyqyaloT OJHUM M3 CISAYIOIINX METOIOB.

3.3.1. Metox 1 — UcIBITAHNE B BaKyyMe ITyTEM YBEIWICHUS PA3HOCTH JABIICHUH IT0 06€ CTOPOHEI
VIUIOTHEHUH UCIIBITYeMOTO 00pasla.

3.3.2. Metox 2 — UCIIBITAHKE ITyTEM MMOTPYKEHUS B UCITBITATEILHYIO XUIKOCTh, HAXOMAIIYIOC TIPU
ITOBHIIIEHHOH TeMIlepaType (cM. mpwioxeHue B, m. B10).

3.3.3. Metox 3 — McHbITAHUE TIYTEM IOTPYKEHHUSA B MCIBITATEILHYIO XHUIKOCTh IIOCIE IIPOITUTKI
LIPYTroif XUIKOCTbIO, UMEIOIIEH TOUYKY KUIIEHUS HILKE TEMIIepaTyphl MCIILITAHMA.

3.4. Meron 1

3.4.1. WcuprraTesbHas KaMepa C YCTAaHOBJIEHHOIN BHYTPHM BAHHOM JOJDKHA 00ecIeYnBaTh BO3MOX-
HOCTB CO3[[aHUA B Heil Bakyyma. BaHHa JoJXHA colepXkaTh JOCTATOYHOE KOJIMIECTBO KHUIKOCTH, ITOOBI
00pa3Lbl MOTJIM OBITH TIOJIHOCTBIO TTOTPYKEHHI B Hee, YTOOHI caMast BEPXHSA TIOBEPXHOCTH KOpITyca obpasia
WIV UCCIIEAYEMOE YIDIOTHEHME HAXOMWIMCh ITOI IMOBEPXHOCTHIO XUAKOCTH Ha IIIyouHe He MeHee 10 M.
Temueparypa UCIIBITaTEILHOM XUAKOCTH (CM. IIpwioxenue B, m. B8) moiskHa mmommepXuBaThes B IIpee-
sax 15—35 °C. Heob6xomuMo €031aTh BO3MOXHOCTD TSI YHAJICHUS XUIKOCTH M3 BAHHBI WIM U3BICUCHUS
o0pa3na u3 XUIKOCTU O€3 HapylIeHUsI BaKyyMa.

3.4.2. O6pa3ubl JOJDKHBI OBITh ITOTPYXKEHBI B UCTIBITATEIBHYIO XXHIKOCTh VIUIOTHEHUSAMM BBEpPX. 3a-
TEM JAaBJIICHUE BHYTPU MCIBITATEILHON KaMephl MoHMXKaoT 3a 1 muH go 1 xIla (10 6ap) wiu go apyroro
3HaueHMsI, ykazaHHoro B coorsercTBytoweit HT/I. Ecnu ve Habmomaercs aedexros (1. 3.4.4), Takoe gaB-
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JIEHUE TOJJIEPXKUBAIOT B TEUYECHUE ele | MUH WM APYroro BpeMeH!, yKa3aHHOro B coorseTcTBytomei HT/]
(cM. pwioxenue B, 1. B9).

3.4.3. O6pasipl, UMEIOINKE YITIOTHEHUSI HA HECKOJIBKUX ITOBEPXHOCTIX IEPMETU3ALMH, JIOJDKHBI KC-
MIBITHIBATHCS B COOTBETCTBUU C I1. 3.4.2, IIpM 3TOM KaXIasl U3 IMOBEPXHOCTEH JOJDKHA 110 OYEPEAU HAXO-
IUThCS HaBepxy (cM. nnpuwioxeHue B, 1. B4).

3.4.4. KpurepreM HaIW9IUA Ae(EKTOB IIPHU 3TOM UCIIBITAHUM CIYXWUT BHIIECICHHUE B JIIO60I MOMEHT
HCTIBITAHMS ITI0TOKA ITy3bIPHKOB I'a3a WJIM BhIIEIEHUE 00jiee IBYX OOJIBIINX ITy3bIPHKOB, WK OTHOTO YBEJIH-
YUBAIOMIETOCS B Pa3Mepax ITy3BIPhKa, YAEPXKHUBAIOMIETOCS Ha MOBEPXHOCTH obpasiia (CM. IIpwioxeHue B,
. B6 u B7).

3.5. Meron 2

3.5.1. BanHa mIs 9TOro UCIIBITAHMS IOJDKHA COAEPXKATh JOCTATOYHOE KOJIMYECTBO XXKMIKOCTH, YTOOB
00pa3IIbl MOTIIM OBITH TIOTHOCTBIO TIOTPYKEHBI M caMas BEPXHSIA YacTh KOPITyca o6pasiia Wi HCCIeayeMoe
VIUTOTHEHME HAXOIWINCh Ha TIyomHe He MeHee 10 M.

3.5.2. XKuakocTb JoJDKHA UMETD TeMiieparypy, Ha 1 °C — 5 °C npeBbIIaony0 MaKCHMAJIbHYIO TEM-
TepaTypy OKPYXaIOIIei cpeasl IIPH SKCIDIyaTalli U3AEIN, WIN TEMIIEPaTypy, YKa3aHHYIO B COOTBETCTBY-
fomeit HT/I.

3.5.3. O6pa3sipl, TeMilepaTypa KOTOPBIX OJDKHA ObITh B IIpegenax ot 15 xo 35 °C, morpyxawT B Uc-
MBITATENIEHYIO XUIKOCTH YIUIOTHEHMSME BBEpX (CM. TIpwioxeHue B, . B11) mo meHsbuieit Mmepe Ha 10 MuH
WIN Ha BpeMs, yKa3zaHHoe B cooTBeTcTBytomeil HT/I (cM. npwioxenue B, . B3).

3.5.4. O6pa3supl, UMEIOUIME YIUIOTHEHUS HAa HECKOJIBKUX TUIOCKOCTSIX, JOJDKHBI UCIIBITBIBATHCSA B CO-
OTBETCTBUU C II. 3.5.3, IIpM 3TOM KaXmas W3 IOBEPXHOCTEH MOJIKHA ITOOYEPEIHO HAXOMWUTHCA HABEPXY
(cM. mmpwtoxenue B, . B4).

3.5.5. Kpurepuem Hammums neheKTOB IIPU STOM UCIBITAHUK CITYKHUT BbLIETEHHE B 1000/ MOMEHT
UCIIBITAHUSA TTOTOKA ITY3BIPHKOB Ta3a WU BeIIEIIeHIE 60Jiee IBYX GONBLUINX ITY3RIPHKOB, WIM OMHOTO YBEJIH-
YUBAIOIIETOCS Ha ITIOBEPXHOCTH oOpasua (cM. mpwioxenue B, mn. B6, u B7).

3.6. Meron 3

OTOT METOJ BKIIIOUAET JIBa JTaria.

3.6.1. Bran 1 mo/oKeH IPOBOIUTLCS IIPYU TEMIIEPAType OKPyXalolleil cpeabl. O6pasLbl IIOMEINAIOT B
KaMepy U IaBJIeHUe TIOHXaT IpubmusutensHo fo 100 TTa (1 mBap) Ha 1 u. Tlocne 3Toro 6e3 HapyleHUS
BaKyyMa B KaMepy BBOIAT IIPOIUTHIBAIOUIYIO XUAKOCTE (cM. mpwioxenue B, . B12 u B13) mo Tex mop,
1oKa o0pa3lbl He ITIOKPOIOTCA €10.

3areM o0Opa3Lbl OIIPECCOBBIBAIOT B CIEAYIONINX YCIOBUAX:

. MuHUMAaNIbHOE TaBieHUe (a0COMIOTHOE)
OOBeM BHYTpeHHeH MuHuManmpHas
MOJIOCTH, CM3 TIPOIOIDKUTEIBHOCTD, 4
xIla Gap
<0,1 500 6 1
>0,1 300 3 2

ITo ucreueHMM BpeMeHH IIPOIIUTKHU JaBJIEHIE CHIDKAIOT U 00pa3IIbl OCTABIAIOT B XXUIKocT. O6pas-
LBl M3BJICKAT U3 XUAKOCTY M BBICYIIMBAIOT Ha BO3MyXe IIPW TeMIlepaType J1abopaTOpUM B TeUeHUE
(3 £ 1) MuH, eciii MHOe He yKa3aHo B cooTBeTcTBYIOWEeN HT/I, rrepes BTOphiM 3TartoM (CM. IIprioxeHue B,
. B14 u B195).

3.6.2. Oran 2. [IpuMeHAIOT UCIIBITAHUE MeTonoM 2 TipH Temirepatype (125 + 5) °C, ecnu He ykazaHa
vHag. HabmoneHnd 3a 06pasiioM BeAyT ¢ MOMEHTA IIOrpyKeHU B TedeHue 30 ¢ IToce ITOTPYKEHMS, eCIIN
WHOE He yKa3aHo B coorBercTByromeir HT/I.

3.7. Csenenus, KOTOpbI€ CleayeT YKa3piBaTh B coorsercTByiomeir HT/I

Ecnu ykazaHHOe MCHBITaHME BKIIOUEHO B cooTBeTcTBYIONMY0 HT/I, TO MOXHEBEI OBITH IIpUBEICHDI
CIIENYIOIINE JaHHbBIE:

Howmep myHxkTa

a) MeTtom. . . . . ...............3.3,3.4,3.5,3.6

0) pEKOMeH,Z[yeMaH(bIe) }KI/I)IKOCTB(I/I) C e .. .. .. B8 BIl 361

B) MeToxm l: maBiieHUe M BpeMs, €CII OHU OTIMYAIOTCS OT yKasaH-
HBIXBIL 3.4.2. . . . . . . v v v v e e e ... 342
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r) MeTOoix 2: TeMIlepaTypa XIIKOCTH, €CTH OHA OTIMYAETCS OT yKa3aH-

Ho BI. 3.5.2. . . . .. . 352
) MeTox 2: HpO,I[OJ'DKI/ITeJ'[LHOCTL norpy)xeﬂnﬂ €CJIM OHA OTJIMYAeTCs

oryKazamHOM B1. 353 . . . . . . . . . . ... ... .....353
€) BpeMs CYIIKH, €CJIM OHO HE paBH03MMH Ce . 3.6.1

) MeTom 3: TeMIlepaTypa 2-ro 3Talla, €CJIM OHA OTIWYAETCS OT 125 °C . 362
4. UCHIBITAHME Qd: TEPMETHYHOCTD KOPITIYCA, YTEYKA XKHJIKOCTH

4.1. Henn
OnpenesnoT Ka4ecTBO repMeTHU3alMK U3AETUi, HATTOMTHEHHBIX XUIKOCTBIO.
IIpuMedaHUe ITO UCIBITAHUE MOXHO TaKXKe [IPUMEHSTH UL 00PasiioB, B KOTOPBIX HAIIOMHUTEIb HAXO-

JIATCSL B TBEPIOM COCTOSTHHU TIPU TeMIIEpaType 1abopaTopuu, HO IMEPEXOANT B XUIKOES COCTOSHUC TIPU TEMIIEPAType
HCITBITAHUS.

4.2. ObnacTp NpUMeHEHHUA

D10 MCHBbITaHKE TIPUMEHUMO IUII OOHAPYXKEHMS yTeUYeK, COOTBETCTBYIOIIMX YTEIKE BO3MYXa CO CKO-
POCTBIO, TIpeBHIIaleil mpubauurensao 1 Ia - cM3/c (1075 6ap - em3/c). YyBCTBUTEILHOCTL METONA 3a-
BUCUT OT KMHEMAaTHYECKOI BSI3KOCTH XHUIKOCTH IIPH TEMIIEPATYPe UCIIBITAHUSA U CIIoco0a OOHApYXeHUS
VTEUKH.

4.4. Creneny XKecCTKOCTH

CreleHb XeCTKOCTH OIpeHelsIeTcs BPpEMEHeM, B TeUeHWEe KOTOPOro OOpasIlbl BHIIEPXUBAIOT IIPH
TeMIreparype UcIbITaHug. B coorBerctBytomeit HT]I ycTraHaBIMBAIOT CTENIEHD XKECTKOCTH, BEIOPAHHYIO U3
CJIEMYIOLIETO psijia:

10 mun, 1 4, 4 9, 24 4, 48 4.

4.5. TlpeaBapureibHas BbIIEPKKA

O06pasisl JOKHEI OBITH OUHINEHHI (00€3XMPEHBI) TaK, YTOOBI BOZMOXHAS YTeUKa XWAKOCTH MOTIIa
JIETKO OOHApPYXWUTHCA Ha (OHE APYTMX MATCPUAIOB.

4.6. IlepBoHauaibHBIE M3MEPEHAA

He Ttpebyrorcs.

4.7. Bwbigepxkka

4.7.1. O06pa3sLbl JOJDKHEL OBITH IIOMEIIEHBI B TEPMOKAMEDPY C LIUPKYIUPYIOIIMM BO3IyXOM, KOTOPBIi
HArpeBaloT IO TeX ITOp, T0KAa TeMIlepaTypa ITOBEPXHOCTH u3fenud He npeBbicuT Ha 1 °C — 5 °C makcu-
MAaTBHYIO TEMIIepaTypy OKpyKarollelt cpedbl IIpY AKCIUIyaTaluy u3geauit. O0pas3isl JOJDKHBI HAXOXUTHCSA
B ITOJIOKEHWUH, OOECIICUMBAIONIEM HAWIYUIINE YCIOBUSA OOHAPYKEHUS YTEUKU.

4.7.2. O0Opa3ubl BHICPXKUBAIOT IPU STON TEMIIEpAType B TE€UCHUE BPEMEHHU, COOTBETCTBYIOILETO
YCTaHOBIIEHHOM CTEIIEHU XECTKOCTH, M 3aTEM M3BJIEKAIOT U3 TEPMOKAMEDEL.

4.7.3. O06pa3unl, UMEIOIIIE YIUIOTHEHUSA Ha HECKOJIBKUX IUTOCKOCTSIX, TOJIKHEI UCIIBITHIBATHCSA B CO-
otBeTcTBUMU ¢ 1iL. 4.7.1 u 4.7.2, IpudeM KaXnas U3 IUIOCKOCTEH ITOOUYEPEIHO IOKHA HAXOOUTHCSI B HU-
KHEM TIOJIOXKEHUU.

4.8. 3akmounTteSibHbIE N3MEPEHU

O06pa31sl TOABEPTAIOT BHEIIHEMY OCMOTDPY € LIeJIbI0 OOHApYXKeHUS YTeUKU KUIKOCTH. ECu nHOe He
yKaszaHo B coorBeTcTByMomeit HT/I, To yreuku He HOIKHO OBITH.

B coorserctBytomnieit HTI momked ObITh yKa3aH CIoco0 oOHApyKeHUs yTeuku (cM. mpuioxerue C,
. C2).

4.9. Csenenns, KoTopsie cleayeT yKa3aTb B coorBeTcTByomeil HT]L

Ecmu ykazaHHoe MCIIBITAHME BKIIOYeHO B cooTBeTcTBYIONYI0 HT/, TO mMOMKHBI OLITH IIpHUBEISHEI
CIIeMyIONIe TaHHBIE:

Howmep myHkTa

a) TeMIleparypa MCIIBITAHUSA . . . . . . « v v o v v v o o o o ... 471
6) MIMTETLHOCTb BBIOEPXKKM . . . . « + v v v v v v e e e o e oo . 472
B) CIIOCOO OOHAPYXKEHUSA YTEUKM. . . . + + + « o o « « o« . . . .. 48

5. MCIIBITAHHE Qf: IIOTPYXEHWE

5.1. Ilems
Onpe eS0T BOMOHEIIPOHUIIAEMOCTD JIEMEHTOB, allllapaTyphl WIM IPYTUX U3OEIUN, KOIIa OHU II0-
IPYXXEHBI IIPY YKA3aHHBIX TaBICHUY 1 BpeMEH.
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5.2. OOmee onucanue NCIOBLITAHUA

OO0pasIEl TOABEPTaoT YKAa3aHHOMY JABICHUIO ITyTeM MOTPYXEHUS B pe3epByap C BOJOM Ha yKa3aH-
HYI0 IyOMHY WIN B KaMepy, B KOTOPOI HAXOAUTCS BOMA 110 BRICOKUM maBieHneM. ITociie BBIIEpXKU 06-
pasLbl ITOABEPraloT BHEIIHEMY OCMOTDY JUISL OOHADPYXEHWS IPOHUKHOBEHHS BONBI M IIPOBEPKU
BO3MOXHBIX UBMEHEHUHN XapaKTepPUCTHUK.

5.3. IlepBoHaya/bHBIC M3MEDPEHUSA

OO6pa3IEl TOABEPraloT BHEITHEMY OCMOTPY U IIPOBEPSIIOT MX AIEKTPHYECKHE M MeXaHNYEeCKHE XapaK-
TEPUCTUKU COINIACHO TpeboBaHuAM cooTBercTBytonieii HT/. Bece aieMeHTHl YIUIOTHEHUI MOJIKHBI OBITH
ITPOBEPEHEI Ha IIPaBIJIBHOCTh MOHTAXA.

5.4. TIlpenBapuTeabHas BhIAEPKKA

TIpenBapurenpHas BeimepxkKa 0OpasloB M YIDIOTHEHMH T0JDKHA OCYIECTBIATHCS, €CJIM 3TO YKa3aHO B
cooTBeTcTBYIOIIE HTI.

5.5. Bpizepxkka

5.5.1. OO0pa31sl JODKHEI HAXOMUTHCS B TIONIOKEHUM, YKa3aHHOM B cooTBeTcTBYIoei HT/I, u mom-
HOCTBIO ITOTPYKEHEI B PE3ePByap ¢ BOIOM MM KaMepy, B KOTOPOM HAXOMUTCS BOJA ITOI JABICHUEM.

Ecnu B coorBercrByromeit HTI He ykazaHo npyroe, ToO ClleIyeT UCITONB30BAaTh BOAY C IIOHUKEHHBIM
K03(hOUIIMEHTOM TTOBEPXHOCTHOTO HATIKEHI.

IIpuMeganme. DTOro MOXHO TOCTUTHYTH ITyTeM TOOABICHUS B BOY UMEIOMIMAXCS B HATMYUK TPOMBIIIUICH-
HBIX CMa4YMBarOIINX CPEACTB.

5.5.2. OO0pasisl MOKHBL HAXOOUTECS IIPYU OMHOM U3 3HAYEHUI BEICOTHI YPOBHA BOIBI HAJ HUMMW HJIA
IIpY Pa3HOCTU JABJICHUI, IPUBEIEHHBIX B TabJl. 3, comiacHO TpeboBaHUSIM coorBeTcTBytomeit HT/.

Ta6numa 3
Bricota ypoBHsI BOZIBI, M PasHocts masnenuit npu 25 °C, xlla
0,15 1,47
0,40 3,91
1 9,78
1,50 14,7
4 39,1
6 58,7
10 97,8
15 147,0

Ecnu uctonb3yioT pesepByap, yKa3aHHBIN YPOBEHb BOIBI ZODKEH OBITh U3MEPEH OT HanboJjiee BHICO-
KOU TOYKM IIOTPYKEHHOTO o0pasia.

Ecnu ucrons3yroT Kamepy, JaBleHHUe BOOBI JOIKHO PETYIMPOBATHCS OO0 3HAYEHMS Pa3sHOCTH JaBje-
HUl, yKa3aHHOTo B Tabi. 3.

5.5.3. B coorBerctBytomreit HTI moskHa GBITh yKa3aHa IMPOAODKUTEILHOCTD IorpyxkeHusd. Ilpen-
TIOYTUTEIBHBIMHY 3HAYEHUSIMM ABIIoTcs 30 MUH, 2 4, 24 4.

5.5.4. 3HayeHuUs TeMIlepaTyp JaHHOTO o0Gpaslia ¥ BOIbI JOJDKHH ObITE OoT 15 °C mo 35 °C. Bo Bpems
BBIIEPKKM Pa3HOCTb TEMITepaTyp BoIbl M oGpasiia JoIkKHA GBITh KaK MOXHO MeHbllIe, HO He 6onee 5 °C.

5.5.5. Ecau uHoe He yKa3aHo B cooTBeTcTBYIOIIE HTJI, BO BpeMs IOrpyXXeHHs UCIIBITYEMbIE 00-
pa3Lbl He MDOTXKXHBI HAXOAUTHCA B paboYeM COCTOSHUM M MX ITOABUXXHBIE 9ACTU JOJIXHBI OBITH HEITO-
JBUXXHBI.

5.6. Boccranosnenne

HcnpiTyeMble ITOBEPXHOCTH O0pPA3LOB JODKHBI OBITH TILATEIBHO BBICYIIEHBI ITyTEM IIPOTHPKU
TKaHbIO WIK ITIOTOKOM BO3[yXa IIpU TeMIlepaType Ja0opaTopuM OT BEHTWISATOPA, €CJIM MHOE HE YKa3aHO B
cooretcTBytomeit HT/I.

5.7. 3akmounTe/IbHbIC H3MEPEHUSA

CremyeT MpOBEPUTDb U3IETUA C LIENbI0 OOHAPYKEHUS TIPOHUKHOBEHUS BOJbI, BU3YyaIbLHO OCMOTPETH
€r0, MTPOBEPUTH JIEKTPHUECKIE M MEXaHMYECKIE XapaKTePUCTUKN COTJIACHO TPEOOBAHMSIM COOTBETCTBYIO-
weit HT.

5.8. Caenenus, KoTopbie clieayeT YKa3pBaTh B coorsercrBytomeii HT/]

Ecnu ykazaHHO€ MCHBITAaHHE BKIIOUeHO B cooTBercTByIowyio HT/, TO MOJKHBI OBITH IIPUBEIECHBI
cJeayiole JaHHbIE:
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6. UCIIBITAHME Qk: UCIIBITAHUE C IPUMEHEHUEM HHIUKATOPHOTI'O I'A3A U
MACC-CIIEKTPOMETPA

6.1. Hem

IIpoBepsIOT repMETUYHOCTH OOPA3LIOB IIYTEM OIpPEAEIEHUS CKOPOCTH YTEYKHU TIPU ITOMOLUM MHINKA-
TOpPHOTO Tra3a (rejus) U Macc-CIIEKTPOMETpa.

6.2. OOnacTb npUMeHeHHUs

JTaHHOE WCIBITAHUE TPHMEHUMO Ui OGHApYXXeHHd yTedeK co cKopocThlo MeHee 1 ITa-cm3/c
(1075 6ap - cM3/c), HO TP CKOPOCTH YTEUKU IPHOIM3uTenbHO Hinke 1073 ITa - em3/c (1078 Gap - cm3/c) He-
00XOMMMO TPOSIBJIATH OCTOPOXHOCTD NP 00pabOTKe Pe3yIbTaToB.

MeTtox 1 mpuMeHUM, KOTIa U3AETNS HE MMEIOT ITOBEPXHOCTE, CIIOCOGHBIX MCKA3UTh PE3YJIbTATHI HC-
MBITAHUS BCJICACTBHE CIIMILKOM CWIBHOTO YHEPXKAHUSA aXCOpPOMPOBAHHOIrO TejusA (HAIPUMED: OIUIETOK,
CTBHIKOB, OPTAaHUYECKUX MaTePHAJIOB, KPACOK M T. H.), €CJIU TOJIBKO ITepel OOHapyKeHHeM YTeUKH OHM He
ITOABEPTATNCH COOTBETCTBYIOLIEI HEHTPAIA3AIIY.

Merton 2 npeaHa3zHaYeH T U3AETNH, KOTOPBIE IPU M3TOTOBJIEHUHU 3AIIOJIHAIOT CMEChIO ¢ GONBIINM
COOEPXAHNEM TeITUS.

Merton 3 mpegHa3HaueH JUTS M3AEINIL, KOTOPBIE MOHTHPYIOT Ha IeEpEropoaKax M IaHeIX.

MMpuMmevganue. JaHHBIT METOR HY:KHO IIPUMEHSTH C YIETOM TOTO, YTO BO3MOXHO BBIIE/ICHIE B 1aGopaTo-
PHIO KOIUYECTBA FeJINsI, TOCTATOYHOTO IS 3aII0THEHIS CIIEKTPOMETPA, B PE3YJIBTATE YETO UCIILITAHIE IIPEKPAIaloT 10
TeX I[Op, IIOKa He IIPOBETPSAT JIaGopaTOpHi0. MeTo I Hellb3sl IPUMEHSTh, KOId YCTAHOBIEH JOIyCTHMBLIA IIPEIEN CKO-
poctu yreuku (cM. mpunoxenue E, . E15).

6.3. Omnmncanmne ucnpITAHUS

6.3.1. Wcoprranme MeTomoM 1 COCTOUT B 3aIlONHEHUM 00pasiia, IIPeABapUTEIbHO OUMIIMEHHOTO U
IIOABEPTHYTOTO CYILKE, TeIMEBON CMECHIO ITyTeEM BBIIEPKKU €TI0 B KAMEPE € 5TOI CMECHIO IIOA HaBICHUEM.
T'enmit poHMKaeT BO BHYTpeHHUE 00beMBI 06pa3iia. Yepes yKazaHHOe BpeMs 00pa3Ilbl IIOMEIIaloT B KaMe-
DY, U3 KOTOPOI 3aTeéM BEIKAYMBAIOT BO3AYX, M IIPUCOCIMHAIOT €T0 K Macc-crekTpomeTpy. ['enuit, ucxoms-
it 13 obpasna, IOCTYIIaeT B MACC-CIIEKTPOMETP M €r0 KOJIMYECTBO U3MEPSIOT. M3MepeHHass CKOPOCTh
VTEUKHU TeIWS 3aTeM MOXET OBITh IIpeobpa3oBaHa B SKBUBAJIEHTHYIO CTAHOAPTHYIO CKOPOCTh YTEUKU IS
TOTO, YTOOBI UMETh BO3MOXKHOCTb CPaBHUTH 0Opa3Lbl ¢ aHAJOTHYHBIMU O0BbEMAMU, MCIBITBIBAEMBIMU B
pasIuYHBIX ycaoBusax. CpaBHEHUE U3AEINIT, UMEIOIINX pa3IMyHble 00beMbI, MOXeT OBITH Golee IoKasa-

TEJIBHBIM, €CJIM CPABHUBAKIOT OTHOIIEHUE ® =

ITIOCTOSTHHBIM BPEMEHU PACCMATPUBAEMEIX 00PA3LIOB.

6.3.2. Hcubrranue MeTOIOM 2 TIOTOOHO MUCIIBITAHUIO METOAOM 1, 3a MCKITIOYEHEM STaIla 3aIlOIHE -
HUS. OTO UCIIBITAHUE ITPOBOISAT B IIPOLIECCE IIPOM3BOICTBA, U OOBIYHO OHO JHOJIKHO OBITH 3aKOHYEHO Yepe3
30 MuH nocite repMeTU3aLUK 0601049KM. OHO He HOKHO PACCMATPUBATHCS B KAYECTBE OOIIETO MCIIBITA-
HUA Ha TePMETUYHOCTh, KOTOpOE Tpedyercsl IIOcjie APYTMX MCIBITAHWN HA BO3OEHCTBUE BHEIHUX
daxTopOB.

6.3.3. JlaBieHUe OIPECCOBKM U HABIEHNE B IIEPUON OGHAPYXKEHMA YTEUKM MODKHBI BRIGUPATHCS C
Y4eTOM MaKCUMAIBHOTO TABJIEHUS, KOTOPOE 00Pa3Libl MOTYT BBLIEPXKATE O€3 HAPYIIIEHUS TEPMETUIHOCTH.

6.3.4. Ecmu BO BpeMs UCIIHITAHUS He OOHAPYXKEHO HUKAKOM YTEYKHM, TO K STOMY 00pasIly HOJDKHO
OBITH IIPUMEHEHO UCIIBITaHMe QC WIKM aHAIOTUYHOE APYToe MCIIBITAHUe.

6.3.5. HcupiTaHue MeTomoM 3 3aKIIOYAeTCs B TOM, YTO OIHY CTOPOHY 00pasiia BRIIEPKMBAIOT B Ba-
KyyMe, pacroiarasi Ha BXOA€ B BAKYYMHYIO KAMePY, COSIIMHEHHYIO ¢ MACC-CHEKFPOMETPOM-BUIUMYIO-CTO-
POHY 06pa3iia 3aTeM ITOKPEIBAIOT TePMETUYHBIM THOKUM YeXJIOM, 3aII0JTHEHHbIM LejieM; (aIbTepHATIBA @);
WM 00QyBaIOT TOHKOM CTpyeit renust (aIbTepHaTHBA b).
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AnprepHaTtrBa a. Ecim mMeercs Tedb, HEKOTOPOE KOIMIECTBO TN U3 YeXJla BCaChIBACTCA B BaKy-
YMHYI0 Kamepy. Pa3mep medexra (HO He €ro MECTOHAXOXIECHNE) MOXHO OIIPENEIUTH IO MacC-CIIEKTPO-
METpY.

AnprepHatuBa b. T'enmit 0OHAPYXMBAIOT NETEKTOPOM, KOTA CTPYS TE€IUS IIPOXOIUT YE€PE3 TEUb, MeC-
TOHAXOXIEHUE Y Pa3MeEpP TEYM MOXHO 3aTEM OIIPEAENIUTD 110 Macc-CIIEKTPOMETDY.

6.4. Meroa 1 (njaa n3nenuii, He 3aNOJHEHHBIX I'eJJMEM BO BPEMA H3rOTOBJICHHSN)

6.4.1. CreneHu XeCTKOCTH

CTerneHb XECTKOCTU OIIPENEISIOT MUHUMAJIBHOM IOCTOSIHHOM BPEMEHM, TpeOyeMo# Ui JAaHHOTO
ciy4yasa nmpuMeHeHus. B coorsercrBytomeit HTJL moipkHa ObITh yKa3aHa IOAXOMSIIASI CTETIEHD XECTKOCTH,
BeIOpaHHas 13 Tabi. 4. B Tex cirygasx, Korjga Heo6XoIMMO BbIOPATh JIPYTYIO CTEIIEHD XECTKOCTH, B COOTBET-
ctByonieii HTJl moioKHbBI GBITE YKa3aHBI BCe HEOOXOAMMEBIE TTapaMeTPhl UCIIBITaHUS (CM. IpritoXeHue D).

6.4.2. TlpeaBapuTeibHasi BBIIEPXKA

OO6pasIIbl JOIDKHBL OBITH OYUIEHBI OT 3aTrPA3HAIONINX BELIECTB, TAKMX KAK XUP, OTIIEYATKH ITAJIbLEB,
(droc M 1aK, KOTOPBIE MOT'YT 3aKPBITh MECTO YTEUKH WM afcopdouposars reymii. [Tocie ouncTky o6pasLbl
JOJDKHBI OBITH IIPOCYIIEHBI JUISL YAAIEHUS OCTATKOB PACTBOPUTENIEH, KAIVIUISIPHOM KOHACHCALUM U T. II.,
KOTOpBIE MOT'YT CKPBITh MECTA YTEUKU. BO BpeMst 3TOro uCIbITaHUsI 00pa3Ubl JOJDKHBI OBITH CBOGOIHBI OT
J11060T0 HAPYXHOTO KPEIUIEHUs, CIIOCOOHOIO YIEPXKUBAThH TEeJIHiA.

IIpumeuanue. HeobxoquMo NMpoBeCTH MPEABAPUTENBHOE UCCIICIOBAHUE KAXKIOTO KOHKPETHOTO TEXHOJO-
rMYECKOTO IpHUEMAa € IEeIbI0 ONTUMM3AINK [IPOIecca IpeABapUTEIBHOM BEICPXKH (cM. mpuwnoxerue E, m. E6).

6.4.3. TlepBoHaYaJIbHbIE U3MEPEHUS

He tpedyrorcs.

6.4.4. IlapaMeTphl MCIIBITAHMS

ITapaMeTpbl UCIIBITAHUS ¥ TIPENETGHO JOIYCTUMAas W3MEPEHHAs CKOPOCTh YTE€UKU IIPUBEICHHI B
Ta0JI. 4 B 3aBUCMMOCTH OT BHYTPEHHETO 00BeMa 00pasLia, COTJIACHO CTENIEHM XKEeCTKOCTH M METOAY UCITBITa-
HUA, BIOpaHHBIMU U3 cooTBeTcTBytomux HT/.

6.4.5. Boimepxka

OG6pa3Lbl KOJDKHBI OBITH TOMEIIEHBI B TEPMETU3UPOBAHHYIO KaMepy.

B ciaydae, xXorma MakcUMasIbHOE HaBI€HUE OIPECCOBKM, IIPEAYCMATPHBAEMOE COOTBETCTBYIOIIEIH
HT/, ne npesrimaer 200 xIla (2 6ap) (aGcomoTHag BeIMUMHA), HA BLIOOP 3KCIIEpMMEHTATOpA IIpeiara-
eTca OTHA U3 CIIEAYIOIIMX IIPOLeayp:

60 IOHU3UTH JAaBJIEHUEe BHYTpU KaMepsl 10 abcomoTHo# BesmurHbl nopsiika 0,1—1 xI1a (ot 1 mo
10 Mmbap);

6o MpoayTh KaMmepy requeM (cM. mpwioxenue E, . E3).

Ecnu maBnenue onpeccoBky, ykazaHHoe B coorBetcTByoniein HTJI, npessimaer 200 xIa (2 6ap), HeT
HEOOXOMMMOCTH HU B OTHOM M3 BBIIIEYKA3aHHBIX IIPOIIEHYD.

Kamepy 3ammonHsI0T renueBoit cMechlo, ComepXaIieil Kak MUHUMYM 95 % Teus, eci MHOe He yKa-
3aHO, 1 CO3IAIOT B HE HaBlIeHUe, aOCOMIOTHYIO BEJIMIMHY U IUTUTEIFHOCTD ITOXIEPKAHNS KOTOPOTO BHIOH-
pator m3 Tabm. 4. DTO HmaBlIeHWE HE IOOJDKHO IIPEBHIIIATL MAaKCHMAJbHOE MaBjIeHUe, YKa3aHHOE B
cootBetcTBytomeit HT/ mst aToro Buma uznmenus (cM. npwioxeHue E, . ES8.4).

IIpumMeuanume. BpeMsa ompeccoOBKY f U U3MEPEHHAS CKOPOCTh YTEUKI R CBA3aHBI C JaBICHIEM OIIPECCOBKI
P, cTeneHbI0 XeCTKOCTU @ U 5KBUBAJIEHTHON CTaHAAPTHON cKOpoCThIo yTeuku L (cM. Tadu. 4). Homorpamma mist 6bic-
TPOTO pacueTa 3TUX B3aUMO3aBUCHUMBIX IIapaMeTPOB IIPUBE/ICHA HA pUC. 4, MOSICHEHUS JaHBl B TIpWwIoXeHuu D.

6.4.6. Boccranosnenue

IToce uzpsaTHA 06pasiia U3 KaMephl BEICOKOTO JaBICHUS €TI0 BBIIEPKUBAIOT B HOPMAJILHEIX aTMOC-
hepHBIX YCTOBUSIX UCIILITAHUS TS YOAIEHUSA TeINs, aIcopOUPOBaHHOTO BHEITHUMY IIOBEPXHOCTSIMHU, YTO-
O6bI M36eXaTh HEOOIYCTUMBIX IIAPasUTHBEIX CUTHAJIOB BO BpeMd 3aKTIOYMUTEIBHBIX M3MEPEHMI.
JIMTe b HOCTh BOCCTAHOBJIEHUSI OTpaHMYeHa TpeboBaHusMu 11. 6.4.7 (cm. npwioxenue E, . ES u E6).

IIpuMeuanue. JomycKaeTcss 061yBKa U3IEIMIA CYXUM Ia30M C LEIbI0 YCKOPEHUS BOCCTAHOBICHUS.

6.4.7. 3axmounTeIbHBIE U3MEPEHUS

OO0pa3sLsl IIepeHOCAT B KaMepy, COEOUHEHHYIO ¢ CUCTEMOU METEKTOpa YTeUKHU, MABICHNE B KOTOPOIt
TIOHUXKAIOT TaK, YTOOBI 0OECIIEUNTE HOPMAJIBEHYIO PA0OTy Macc-CIIEKTPOMETPA.

3areM OIpeNeToT U3MEPEHHYIO CKOPOCTD YTEUYKU Telusd R ITyTeM-CPaBHEHUSA-C-OTAIOHHOM YTeUKOoii.
OHa 1oXKHA OBITH MEHBIIE MAKCUMAIBHOTO 3HAYEHMS, YKA3aHHOTO B|Ta0 4/ Ul CTETICHN KECTKOCTI O,
Tpebyemoit coorBeTcTRyromeit HT/I.
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Wzmepenue R XKejaTeIbHO 3aKOHYNTH B TedeHUe 30 MUH 1OCIIe U3BATUA 00pasila U3 KaMEPHI BEICO-
KOTO JABIIEHUSI, €CJTU TOJIFKO Ha OCHOBE TIPAKTUYECKOTO OITBITa HE U3BECTHO, UTO TpeOyeTcs Goblee Bpe-
M4 C YYETOM SIBICHUS IECOPOIIUU.

NDpuMevanue. BmusHue Gompineil ITUTEIHHOCTH a3paIiiil MOXHO OICHUTD, TTOAB3YSICHh CBEACHUSIMHU, [IPY-
BeJleHHBIMU B 1. D1 mpumoxenust D.

6.4.8. Bompiine yreuku

B momnonHeHMe K 3TOMY MCIIBITAHUIO, OTCYTCTBUE OOJBIINX YTE€UEK IIPOBEPSIOT OOHUM U3 ITOIXOIS-
X METOMOB, IIPUBEIEHHEIX B UCTILITAaHNY Qc, cornacHo TpeboBaHuaM cooTBeTcTBYIoMe HT/ (cM. mmpu-
moxenwue E, . E4).

6.5. Meton 2 (mas w3enuii, 3aN0THEHHBIX TeJIHeM BO BPeMsS M3rOTOBJICHIS)

6.5.1. TlpemBapuTenapHAas BBIIEPXKKA

O0pa3sLbl TOKHBL OBITh TEPMETU3UPOBAHBI U IIPY 3TOM BHYTPEHHEE IIPOCTPAHCTBO ODOIOUYKU TOJI-
KHO OBITH 3aITOJTHEHO Ta30BOi CMECHIO C COEPKAHUEM TeIIMsI, PABHBIM WU IIPEBBIIAIIM 25 % 110 HaB-
nenuio. Heo6xomuMo IIpOBOAUTDL IIEPUOANYECKUE IIPOBEPKU IS oOeclieueHUs TpebyeMoro ComepKaHus
TeUs B UCIIONB3YEMOM Ta30BOI CMECH.

6.5.2. TlepBoHaYaabHbIE M3MEPEHUS

He Ttpebyrorcs.

6.5.3. 3aKIIOYNTEIbHbIE U3MEPEHMSI

ITociie 3aBepiIeHNS repMeTU3aMKY 000JI0YKM 0Opa3LbI IIEPEHOCAT B KAMEDPY, COEIUHEHHYIO C IETEK-
TOPOM VTEUKHU THUIIA MAacc-CIIEKTPOMETpa, B KOTOPOH 3aTeM TIOHIDKAIOT AaBlieHUEe TaK, YTOOBI 0GeCIIeYNTh
HOPMAJIBHYI0 paboTy Macc-CIIEKTPOMETPA.

M3MepeHHYI0 CKOPOCTD YTEUKM R OTIPeAesIIIOT IIyTeM CpaBHEHUS ¢ STAJIOHHOM yTeukoil. M3MmepeHue
R mommxHO OBITH 3aKOHUYEHO B TeueHMe 30 MUH I10CIe TepMeTU3allu 000I0YKH.

W3mepeHHas CKOPOCTh YTEYKM R IO3BOJIAET OIIPENEIUTh IIOCTOSIHHYIO BpeMeHU © 1o dhopmyie

" Py = 1 6ap), 0

=27

rie ¥V — BHyTpeHHUI 06beM o0pasia, cM3;
n — (hakTHYECKOE COEPKAHUE TeNUS B UCITONb3yeMOIl ra3000pa3Hoil CMecH;
Py — arvocheproe masienue (103 ITa win 1 Gap);
R — M3MepeHHast CKOPOCTb yTedku resus, Ila- cm3/c win 6ap - em3/c;
® — MOCTOSTHHASA BpeMEHM (B CEKYHIAX).
B cootsercBytomeit HTJI goiokHO OBITH YKa3aHO, Kakast TpeOyeTCd MUHUMAIbHAS IIOCTOSTHHAS Bpe-
menn. IIpemtaratorcs 3HagerHms 2 - 105 u 2104 c.
6.5.4. Bonbume yreuku
B norroirHeHUE K 3TOMY HCITBITAHUIO OTCYTCTBUE OOJBIINX YTEYEK ITPOBEPSIIOT OMHUM U3 TIOAXOSIIMX
METOMOB, IIPUBEICHHBIX B UCITHITAaHNY Qc, cornacHo TpeboBaHusAM cooTBeTcTBYIoIEi HT/I (cM. mproxe-
uue E, n. E4).
6.6. Ucnmranue MeTonoM 3 (IpMMEHHMO K H3AeJHAM, MOHTHPYEMbIM HA NeperopoiKax MM NaHeaX)
6.6.1. IlpempapureibHAs BBIIEPKKA
W3aeust AOIKHEI OBITh OYUINEHBI OT 3aTPA3HAIOLINX BEIIECTB, TAKUX KaK XUp, OTIIEYATKY MTAIBIEB,
diioc WK y1aK, KOTOPBEIE MOTYT CKPBITh MecTa yTeuku. [lociie ouncTky oGpasLbl CylliaT B KaMepe IUIA yaa-
JIEHUS CJIEIOB PACTBOPUTENEH, KAIMMIUISIPHON KOHAEHCAIMY U T. II., KOTOPBIE TAKXKe MOTYT CKPBHITh MecTa
YTEUYKHU.
6.6.2. IlepBoHAYaIbHBIC U3MEPEHUS
[Ipu M3MepeHNN KaMepy cHavaIa MePeKpHIBAIOT KJIAIaHOM OT MAacC-CIIEKTPOMETPA, OTKATMBAIOT IO
IABJIEHUsA, XOCTATOYHOIO I HOPMAIBHOI pDaGOTBI Macc-CIIEKTPOMETpA, M IIOTOM OTKPBHIBAIOT Ha
Macc-CIIEKTPOMETD.
Perucrpupyior GpoHOBBIN curHaI criekTpoMeTpa 6e3 nmogayu renus. IToToM ompenensiorT epeaarod-
HYI0 QYHKIMIO CIIEKTPOMETPA TI0 STAJOHHOI TelNeBoil TeYu.
6.6.3. Hcnsrtanue
Pacrnionararor o6pasisl Ha U3MEPUTENIBHOM OTBEPCTUU M MIOABEPTraloT BO3AEIICTBUIO BaKyyMma ITyTeM
OTKPBITUSA 3aII0PHOTO KilanaHa. HeobxommMo poBepUTh, YTOOBI (POHOBBII CUTHAJI KaMEPHI ITOCIIE OTKATKH
COOTBETCTBOBAI (POHOBOMY CHTHAITy MacC-CIIEKTPOMETPA.
AsnbTepHaTHBa a. HaxphIBalOT BHEIUHIOW CTOPOHY 00pa3lia TMOKUM eXJIoM; HalIpUMEP: TIaCTHKO=
BBIM, 3aITOTHEHHBIM TeIueM. 3alMChIBAIOT IIOKa3aHUS MacC-CIIeKTPOMETpa.
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AmprepHatuBa b.  O6GIyBalOT BHENIHIOW CTOPOHY 06paslia TOHKOI CTPYyeU Tesius IIpU HU3KOM HaBje-
HUH. 3aIKCHIBAIOT ITIOKAa3aHMI MacC-CIIEKTPOMETPA.

IIpumeuanue. Ecam BO3MOXHO, AaBIeHWE TeaUs JODKHO OBITh yKazaHo B coorBercTByiomed HT]I
(cm. mpunoxenue E, m. E.14).

6.6.4. 3axTIOYNTEIBHEIE U3MEPEHUS

M3MepeHHyI0 CKOPOCTh YICUKM TeIMs R OIPEHesIsaioT IyTeM CPaBHEHUS ¢ CUTHAJIOM OT 3TAJIOHHOMN
yTeuKy ¢ yaeToM (OHOBOTO CHTHAJIA MacC-CIIEKTPOMETPA.

6.7. CsemeHusi, KOTOpBIE ClIeayeT YKa3sIBaTh B cooTBeTcTBYIOmEer HT/I.

Homep mynkra

a) METON MCITBITAHMS . . . . . + o + v v o v v v o v v v oo oo 62163
Merton 1

0) CTEIEHD KECTKOCTH . . .+ . « + v v v v o v e v e e o o 041

B) IIapaMeTpHl UCIIBITAHUS . . . O Y- ¥

T) IIapaMeTPBl UCITBITAHUS (oco6bre cnyqan) e e e .. 641

I) MaKCHMAJIBHOE JIABJIEHNE OIIPECCOBKY, HOITYCTIMOE LIS ,Z[aHHOFO

BUOA U3MEIAA . . . . .. 645
€) OOJIbIINe YTEUKU: METOI 06Hapy>KeHm[, KOTOprI/I cnej:[yeT anMe—

HAT . . . . O . X 98
X) TIOCTOSTHHAS BpeMeHI/I Coe .. 653
3) OOJBIINE YTEIKN: METOJ 06Hapy)KeHM;[ KOTOpBII/I cne;[yeT anMe-

&0 2SO Mo

Meroz 3
M) agprepHaTMBa a wmb . . . . . . . . . . . . . . . . ... ... 663
K) OABIEHME TEIHS . . . + & v+ v v v v e v v e e e e o e oo o .. 6638
J) OOIYCTUMBIE KPUTEPHM. . « v « « 4 « v o v o e v e e e oo oo . 62

7. VICTIBITAHUE QI: BOMBOBBII METOJ

7.1. Lems

OrpesiesieHrie KayecTBa repMETU3alMU U3IEJIi, IEKTPUYEeCKIe ITapaMeTPhl KOTOPBIX U3MEHAIOTCS
OT IPOHUKHOBEHUS KUIKOCTH.

7.2. ObaacTh npuMeHEHHs

DTO KUCIIBITAHNE IIPUMEHIMO I OOHAPYXEHUS TeUeii, VI KOTOPBIX CKOPOCTh YTeUKM BO3MyXa Ipe-
somaer 1 ITa - em3/c (1075 6ap - cm3/c). OHO IPMMEHKMMO TOJILKO JUIS TEX U3NEIMIA, KOTOPLIE MOTYT BBLIED-
XUBaTh BHEIIHEe M30bITOUHOE naBienue (cM. npwioxenue F, . F1, F2).

7.3. OOmee onncanne HCHLITAHAA

DTOT METOI 3aKIOYAETCS B CO3MAHWU YCIOBUM UIS IIPOHUKHOBEHMS HUCIIBITATEIBHOM XUAKOCTH
BHYTPb MCIIEITYyeMoro obpasna. OH M3BECTEH 1o Ha3BaHMeM O0MOOBOTO MeToHa.

HcnsiTaTenpsHas XUIKOCTh JOJDKHA 00JIaaTh CBOMCTBOM 3aMETHO M3MEHATH IJIEKTPHUECKUE Iapa-
MeTpH 00pasia. Hanmare yredxky BISBISIIOT IIYTEM M3MEPEHMS TAKUX JIEKTPUYECKUX XapaKTepPHCTHUK, Ha
KOTOpBIE BAMSAET IIPOHMKHOBEHNE HMCIIBITATEIBHOM XUIKOCTH (HarpuMep crupta). Ilurment, mo6aBieH-
HBIA K MCIBITATEILHON XUIKOCTH, MOXET IIOKA3aTh IIyTh €€ IPOHUKHOBEHUS ITOCIIE BCKPBITHS UCITBITYE-
moro usgenud. IlockonbKy OOGBIYHO TpeOyeTcs HEKOTOpO€ BpeMs UISE TOro, 9YroObl IIPOHUKILAS
HCIIBITaTeIbHAS XMIKOCTh M3MEHIIA 3JICKTPUYECKME ITApaMeTPhl, MOTYT OBITh HEOOXOMMMBI IIOBTOPHBIE
U3MEPEHUS, TIPOBOMMMBIE MEXIY KPaTKOBPEMEHHBIMU IIEPHOTAMU XPaHEHUS.

MakcuManpHas YyBCTBHTEJIBHOCTH MeTOfa OTpaHduBaeTcs mpubimsurensHo 1 Ila-cm3/c
(1075 Gap - cM3/c). KommyecTBeHHas OLIEHKA CKOPOCTH YTEIKM HE MOXET GBITh IOIyYeHA.

7.4. TlepBoHavaibHble H3MEPEHHS

OO0pa3sLBl TOABEPTalOT BHEIIHEMY OCMOTPY M MPOBEPSIOT UX NMEKTPHIECKIE K MEXaHMICCKIE XapaK-
TEPUCTHUKM corIacHO TpeGoBaHUAM cooTBeTcTByIowein HT/I.

7.5. Bbimepxkka

7.5.1. B cocyne BeICOKOTO maBieHUs (6omOe) mokeH OBITH TOT. BUI KMIKOCTH, KOTOPEIA Tpebyercs
B coorBercrBytoleit HT/. Cneayer oTnaBath NpeAnodTeHUE CIIMPTY W(MIN), BOAE CO CMAYMBAIONIAM areH-
ToM (cM. ipwioxenue F, . F4).



CreneHd XAAKOCTH H YCa0oBUA UCNBITAHUAA (ll COOTBETCTBYIOIINE SKBHBAJICHTHBIC CTAHJAPTHBIC CKOPOCTH yTe'leK)

Tadbnauma 4

CremneHp KeCTKOCTH 6 4

CreleHb KecTKOCTH 60 4

Crenens xectkoctu 600 9

CreneHp xkectkoctu 1000 g

(® =2-10%c) (®=2.105c) (®=2-106 ¢) (®=4.105 c)
ompeccomen | BN " " " e
3MEpPCHHAs 3MEpCHHAs 3MepeHHas
(abeomot- OHPCCCOB_KH CKogocn: CKOSOCTL HM3mepennas CKOPOCTb CKOPOCTD
HOE) (MuHK Brytpen- Baytpen- Brytpen- CKOPOCTD BuyTpen- yreuku L,
Ma- 105 MaIbHOE) 7, Huit YICARH Huit TR HUI (MaKkcuManb- Huit YICHKH 3
(MakcuManb- (MakCUMab- (MakcuManb- [Ma-cm’/c
(6ap) MHWH o0oneM V, R o0beM V, R ooneM V, Has1) R, obneM V ) R (6ap - cv3/c)
ap ol Has) R, o’ Hast) 0y o3 IMa-cM3/c o3 Had iy P
IMa- cM3/c IMa-cMm3/c N Ia- cMm3/c
(6ap - cM3/c) (6ap - cm3/c) (6ap- evc/c) (6ap - cM3/c)
2 70 Or 0,01 1075 (10710) Ot 0,02 1075 (10719 | Or5- 105
3 45 10 0,1 1o 0,2 mo 1,5-1073
4 30 (or 5-1079
5 30 no 1,5-107%)
8 20
2 70 Or 0,01 1073 (1078) Or 0,1 1074(1079) Or 0,2 1074(1079) Or5-1073
3 45 1o 0,1 no 1,0 10 2,0 o 1,5-1072
4 30 (or 5-1078
5 30 1o 1,5-1077)
8 20
2 70 Ot 0,01 0,1 (107°) Or 0,1 1072 (1077 Or 1,0 1073 (1078) Or 2,0 1073 (107%) Ot 0,05 no 0,15
3 45 10 0,1 1o 1,0 o 10 1o 20 (or 5-1077
4 30 1o 1,5-107%)
5 30
8 20
2 240 Or 0,1 2 (2-107%) Or 1,0 0,5 (5-107) Or 10 0,05 (5-1077) Or 20 1072 (1077) Or 0,510 1,5
3 160 10 1,0 0 10 0 100 110 200 (or 5-1076
4 120 1o 1,5-1079)
5 90
8 60
2 480 Or0,1 | 5¢(5-105 | Or 1,0 1 (10-5) Or 10 0,1 (107) Or20 | 0,05(5-1077) |or 0,50 1,5
3 320 10 1,0 10 10 10 100 10 200 (or 5-1076
4 240 no 1,5-1079)
5 190
8 120

€1 "D 68—01787 LDOI
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7.5.2. WcubrrareiibHas XUIKOCTD JOJDKHA HAXOAUTLCS B HOPMAJIBHBIX aTMOC(EPHBIX YCIOBHUIX HC-
IBITAHKS WM IIPY TEMIIEpaType, yKa3aHHOM B cooTBeTcTBYIoMEe HTI.

7.5.3. OOpa3mbl TOMENIAIOT B COCYJI BRICOKOTO JABICHMS TaK, YTOOBI OHH OBUIM ITOJTHOCTBIO IOTPY-
XKCEHBI B UCITBITATEIFHYIO XUIKOCTD.

7.5.4. JlaBiieHHEe BHYTPH MCIBITATEILHOTO COCYA ITOBBOIIAIOT OO BEIMIMHBI, YKa3aHHONH B COOTBET-
creyromeit HTI.

IIpuMeganue. MakcUMaabHOE JaBICHUE 3aBUCUT INIABHBEIM O00Pa30M OT KOHCTPYKUMU obOpasiia. OOBMHO
OHO He JoLXHO npessmuatsh 500 xI1a (50 H/cm?2) (cM. npunoxenwe F, m. F3).

7.5.5. JImMTeNbHOCTD BHIIEPXKKHU TOJDKHA OBITh yKa3aHa B cooTseTcrByloniein HT/I, HO oObr9HO OHa
He JOJDKHA IPeBBIaTh 16 4. B 0cobbIx cirydasix, T. €. Ipy 60jIee HU3KUX JaBIEHMIX, IITUTETBHOCTb MOXKET
OBITH YBEIMYEHA HO 24 4.

7.5.6. 3areM maBieHHE B COCYIE CHMXKAIOT IO aTMOC(HEPHOTO HABICHUS M M3BJIEKAIOT U3 HETO 00-
pasubl.

7.6. Boccranosiienne

Ecau Tpebyer coorBercTBytomas HT/I, To 06pa3ibl 0UnIiaoT MOAXOOAILEH KUAKOCTHIO. B 3TOM City-
Yyae BUJI MOIOIIEN XWIKOCTY JOJDKEH OBITh YKazaH B coorBercTByomein HT/.

OGpaslibl B TEUCHUE HEITPOMOJDKUTEIHHOTO BPEMEHH CYIIAT IIOTOKOM BO3AYXa, UMEIOIIETO TeMIlepa-
Typy J1abopaTOpuH.

3areM oGpa3Ibl BHIIEPXUBAIOT B HOPMAILHBIX aTMOChEPHBIX YCIOBUAX BOCCTAHOBJIEHUS B TeUeHUE
BpeMeHH, Tpebyemoro B coorBeTcTByomeir HT/l Ha m3memas.

7.7. 3aKkoudTENbHBIE H3MEPEHNS

O06pasIIbl HOABEPTAIOT BHEITHEMY OCMOTPY, IIPOBEPSIOT UX JIEKTPUIECKUE TTapaMeTPhl M MEXaHUYeC-
KM€ XapaKTepUCTUKU COTTIACHO TpeboBaHUAM coorBercTBytoweit HTJI.

IIpuMeuaHue. B cydae COMHATENHHBIX PE3y/IGTATOB CIIEAYET IIPOBECTU MTOBTOPHBIE U3MEPEHUS MTOCTIE CO-
OTBETCTBYIOIIETO ITCPUOJIa BOCCTAHORICHHUS.

7.8. Caenenus, KoTopbie ClieyeT yKa3biBath B coorsercrayiomeii HT]I
Ecau yxasaHHoe ucIbITaHMe BKIIOYEHO B cooTBeTCTBYIOUYI0 HTJI, TO HOIKHBI OBITh IIPUBEAECHBI
CIIeMYIONINe JaHHbIE:

HoMep 1myHkTa
a) IpOBelIcHUE U3MEPEHUIT Mepen BbII[Cp}KKO]?'I O
0) BUI UCIBITATETBHOM XMAKOCTH . . . . . . . . . . . . . . . . . . 151
B) TeMIlepaTypa MUCIIBITATeIbHOM XUAKOCTH . . . . . . . . . . . . . . 1.5.2
I') JaBlIeHWEe B UCIBITATEIBHOM COCYOE . . . . . . . . . . . . . . . . 154
) JUIATEIBHOCTD BBIOEPKKM. . . . . . « « « o o o o o v v o . . . . 155
€) OYMCTKA M BUH XKMOKOCTH. . . . . . . v o « v v v v v v ... 16
X) JUIATEIBHOCTh BOCCTAHOBIEHUS . . . . I X
3) IIPOBEICHHUE U3MEPEHUH ITOC/Ie BOCCTAHOBIeHUS . . . . . . . . . . 1.7

I/[) IIOBTOPHOC BOCCTAHOBJICHUE U ITOBTOPHBIC UBMECpECHMUA . . . . . . . 7.7
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[IPUTTOKEHUE A
Pexomendyemoe

MPUMEP UCIBITATEJIbHOM KAMEPDI /U1 UICIIBITAHUSA Qa

Al. Tlpusnmn padoTsl

OO0pazel] MOHTHUPYIOT B KPBIIIKe HEOOMBINION IepMETUUECKN 3aKPBITON MCITBITATEIBHON KaMephl, UMEIOIIeH
IITYIIEP, Ha KOTOPOM YKPEIUISIIOT IIUIAHT JUIS IIOJAYM BO3AyXa U BEHTWIb (puc. 2).

Kamepa nasa ucneiTanua Qa

J
1 — yIIoTHeHMe TaHeNu; 2 — YIUIOTHEHUE OCH; J — Bpalaio- 4
11asicsi OCh; 4 — MOHTAXHas IIaHeNb; 5 — YIUIOTHEHHUE MCIIbITa- -.
TEJIHOM KaMephl,; 6 — BBOIHBIN IITYLIEP, TEPMETUIECKU COCTHU-
HEHHBI € KOpIlycoM; 7 — IIUIAHT JUI IIOJa4M BO3IyXa C
VIIPABJISIONIIM BEHTHIICM

Puc. 2 7

C:XaThlif BO3MyX HATHETAIOT B TEPMETMYHEIIA SMEMEHT WIM UCIIBITATENIbHYIO KaMepy [0 TeX Iop, IMoKa He OyaeT
JIOCTUTHYTO YCTAHOBJICHHOE JIISL MCIBITAHUS JIABJIEHUE BO3MyXa. 3aTeM BCe YCTPONCTBO IMOTPYKAIOT B XKUAKOCTh, UMe-
IOIIYIO YCTAHOBACHHYIO [UISL MCIIBITAHUS TeMIIepaTypy. Eciu ucIbITyeMblit 06pasel] UMeeT Te4b, TO HaOMOdaeTCs CTPYSI
ITy3BIPEKOB BO3IyXa, ITOTHUMAIOIIMXCS OT 0Opasia.

Ha puc. 3 mpuseneHa cxeMa ycrpoiicra. Ilpospaunast BOpOHKa UMeeT [UIMHHYIO TPYOKY, Ha KOHIIE KOTOPOIt pac-
ITOJIOXEH KpaH, FEPMETHUCCKU MTepEeKPHIBAONIiA ¢¢. BOpOHKY MOTPYXAIOT B XXUIKOCTH MPU OTKPHITOM KpaHe. Kui-
KOCTh 3aCachIBaeTCs B TPYOKy, IOKa HE 3alOJHUT €€, II0C/Ie Yero KpaH IICpeKphIBaloT. TpyOKy IOANEepKUBaIOT B
BEPTUKAILHOM ITOMOXEHMY, KOHYC BOPOHKU ITOMEIIAIOT HA/l UCIIHITYeMBIM 0Opa3lioM TakK, YTOOB MOXHO GBLIO CO-
6paTh IMOTOK IY3BIPHEKOB BosAyxa. [Ipo3payHas BOPOHKA WIN KOIEKTOP MO3BOJSET GBICTPO MIPOU3BOIUTD 3Ty Olepa-
nuio. TTy3sIpeKy BO3ZyXa [IOJHUMAIOTCS IT0 TPyOKe BOPOHKHM U COGUPAIOTCS B BEPXHEN e¢ JacTH, BCIAEACTBUE YETO
YPOBEHb XUAKOCTH B TPyOKe MmoHmKaeTcsI. CKOPOCTh CHIDKEHMS YPOBHS XUAKOCTU OIpeAeNseT CKOPOCTh YTeUKU U
MOXET OBITh U3MEPEHA IIPY IIOMOILNM KATHOPOBAHHOM LIKAJBL U MPUGOpa AJS U3MEPEHNS BPEMEHH, CKOPOCTh YTEUKK
BOB/IyXa BEIPAXKAIOT B €AMHUIAX 00beMa Ha eAMHUILY BpeMEHI.

VcraHoBKa MOXET paboTarh B IIMPOKOM JUAIIa30HE TEMITEPATYp IPM YCIOBUH, YTO MPABWIBHO BEIGpaHa XXul-
KOCTh, KOTOPasI IIPU HU3KOM TeMIIepaType DOIKHA MMETh HU3KYIO BI3KOCTh, a IIPU BBICOKOI TeMITepaType OCTaBaThCs
CTaGWILHOM ITOYTH 10 TOYKY KurteHus. [101 cTabIIBHOCTBIO B JAHHOM CIIyYae [TOApa3yMeBaloT OTCYTCTBHE BBIAEIEHUS
rasoB (MIKM KaKoe-TuOOo JIPyroe sBIeHre, KOTOPOe MOTTIO OBl MACKHPOBATh BhIAEICHIE ITy3bIPhKOB BO3IYXa) I HU3KYIO
JETY4eCTh. I MCIBITAHMS [IPY HU3KOM TEMIIEpaType IIPUTOIEH CIIMPT, a IIPH BBICOKOM TeMIIeparype — napaguu.

YcranoBka aig ucobiTanda Qa

1 — pesepByap; 2 — XKMIKOCTH; 3 — ITOTOK ITy3BIPHKOB BO3IyXa,;

4 — xanmubpoBaHHAas IKala; 5 — CTEKISIHHBIN KpaH (71 repMe-

TUYHOTO NEPEKPHITHSI); 6 — KOJUIEKTOp; 7 — IIUIAHT K Hacocy U

TIpUOOpY AJs1 U3MEPEHUS NABICHUS; § — repMETUYHBIN 3IIEMEHT

WM TePMETU3UPYIOIIee YIUIOTHEHUE, TOIBEPTAIONIeecs UCIIHITa-
HHIO

vawa

AR MR BB

v 2ol T Tt TTT

/
! 8

Puc. 3
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A2. Pa6ota ycTaHOBEH

CHagana TeMIIeparypy XuIKOCTH B pe3epByape JOBOJAT 0 YCTAHOBICHHOM JIST ICIIBITAHMS, a 3aT¢M XHUIKOCTh
HEIPEPHIBHO MEPEMEINMBAIOT VIS IIOIICPXAHIS PABHOMEPHOIT TEMIICPATYPHI B IICPUO MCITBITAHMS.

Bosmyx B ucnbITaTeIbHYI0 KaMepy HarHETAIoT JI0 TEX MOp, IT0Ka He OY/IeT JOCTUTHYTO JaBIcHIAC, HCOOXOUMOe
JIISL ICTIBITAHUS. 3aTeM UCITBITATCIEHYIO KAMEPY OCTOPOXHO IIOTPYXaIoT B XWJIKOCTh M MECTO TSI HEMEUICHHO OOHa-
PYXHBACTCS IO HAMYMIO ITy3BIPHKOB BO3MYyXa, MOHUMAIOIIAXCS K MOBEPXHOCTHA XUAKOCTH. CIeMyeT MpeaycMOTpeTh
COOTBETCTBYIOIIYIO BBIIEPKKY, YTOOBI SIIEMECHT JOCTHT TEMIICPATYPHOI CTaOMIEHOCTH.

KoHyc BOpOHKM ITOTPy=KaloT B XHUIKOCTh, HCKOTOPOC KOMIMICCTBO KOTOPOIl ITOAHUMACTCA IT0 TPyOKe Omaromaps
3aCacChIBAHMUIO.

Kopimyc BopoHKU 3aTeM pacIioiaraoT O IIOTOKOM (ITOTOKAMM) ITy3hIPHKOB BO3/yXa TAKUM 00pa30M, ITOOBI BCe
OHU COOUPATUCH U ITOTHUMAINICH B BEPXHIOIO YacTh TPYOKHU. ClieayeT mo3ab0TUTHCA O TOM, YTOOBI TPYOKa KOJUIEKTOpa
HaXOJWIACh B BEPTUKAIFHOM ITOJIOKCHHM, a TIIyOWHA MOTPYKCHISA KOHYCa BOPOHKM ObUTA TaKOM K¢, ITO ¥ TP Kanmb-
POBKe.

TpyOKa KOIEKTOpa OTKaINOpOBaHAa B KyOMICCKUX CAaHTAMETpax, W JT00as CKOPOCTh YTCIKA MOXET OBITH BHI-
YUICIIEHA TIYTeM M3MEPEHIs BEIMUMHE [IOHIDKCHIST YPOBHS XUIKOCTH 32 M3BCCTHHINA IEPHOJT BpeMeHN. Pe3ynsrar Mo-
KeT OBITH JIETKO OIIpeAC/CH B KyOMIeCKX CAHTUMETpax B dac.

A.3. KaanbpoBka # TOYHOCTH

Komnexrop MoxeT OBITh OTKAIOPOBAH CIIEAYIONUM 00pa3oM. B TpyOKy 3acachiBaeTcs XUIKOCTh U TPyOKa rep-
METUUYECKU 3aKPhIBACTCS. 3aTeM IIPU ITOMOIIU IITIPUIIA TS TTOKOXHBIX MHBECKIUN, UCIIONB3yeMOTO KaK HATHETATENb
BO3yXa, OIpeAeIeHHBIE OOBEMBI BO3IyXa BBOIST ITOPIUSAMU Yepe3 XUIAKOCTh I10JI BOPOHKY. YPOBHU XWJIKOCTH, BbI-
TeCHsSIeMOM KaxX 011 ITopIineil Bo3myxa, OTMEUaloT Ha TpyOKe WIN Ha IKaJe IO TeX [oP, IT0Ka He OyAeT IIporpaynpoBa-
Ha BCsl IIKajda. B 1mpolecce KaauOpoBKW DIIyOMHA ITOIPY>KCHUSI KOHYCa BOPOHKHU JIOJDKHA IOJJIEPXUBATHCS
TIOCTOSTHHOM, B IIPOTUBHOM CJIydae MOXET BOZHUKHYTh HE3HAUNTEILHAS ITOTPEITHOCTh KANIMOPOBKU BCIIEACTBAC U3ME-
HEHUS JaBJICHUS BO3AyXa B TpyOKe, BEI3BIBAEMOIO U3MEHEHUEM BBICOTBI CTONOA XHAJIKOCTH.

CKOpOCTh YTEUKM BO3AyXa MOXKET OBITh M3MEpeHA IIpU JIOOBIX 3HAUYCHUSX TEMIICpaTyphl U JaBJICHUS, HO MpUA
YCIOBUH, YTO TeMIIepaTypa TPyOKU U IIKaJbl IOACPKUBACTCS PAaBHOU 3ajaHHON TeMieparype. OObMHO CKOPOCTH
YTEYKY BBIPAXKAIOT IIPY TEMIIEpATYPE U JaBICHUM, COOTBETCTBYIOIINX JaOOPATOPHBIM YCIOBUSIM, 3TO MOXET OBITH JIeT-
KO OCYIIIECTBIACHO, T. K. TeEMIIEpaTypa COOpaHHOTO B BEPXHEN YacCTH TPYOKM BO3yXa OBICTPO JOCTUTAacT KOMHATHON
TeMIIepaTypEL

O01ast TOYHOCTh M3MEPEHMNS CKOPOCTH YTE€UKU 3aBUCUT OT TOYHOCTH OTHECNHHOIO U3MEPECHUS Psjla BEJIMYMH,
[JIABHBIMU U3 KOTOPBIX SBISIIOTCSI:

a) [aBIIEHUE BO3AYXa;

6) CTaGMIBLHOCTB JABICHUS BO3IYXa;

B) 00BEM BO3IyXa B TPYOKE KOJUIEKTOpA;

I) BpeMsi, HEOOXOIUMOE IS HAKOIUICHUS OIMPEIeICHHOTO 00beMa BO3MyXa;

JI) BBICOTa CTOI0a WIU JaBICHUE XWJIKOCTA B TPyOKe KOJJIEKTOPA;

€) TeMIepaTypa XUIKOCTH.

ITorpenrHoCTH, BHOCUMBIC IIPH M3MCPCHUHN AABICHUA a), IIPSIMO IIPOTOPLIMOHANBHBI CKOPOCTH YTEYKH, W 3Ta
[IOTPENIHOCTh B MPOIIEHTAX BMECTE C IOIPCITHOCTSIMM, BHOCHUMBIMM IIPM U3MEPEHUHN TeMITepaTyphl €), MOXeT OBITh
paccMoTpeHa Kak oOIast ITOrPEITHOCTD alIaparyphl, TOCKONBKY ITOTPEITHOCTH, BHOCHUMBIE IIPH M3MEPEHUH BEIMYAH
6), B) 1 J1), OOBIYHO OBIBAIOT OUYCHH MATBIMU IT0 CPABHEHUIO C IIOTPENTHOCTHIO, BHOCUMOI! IPYU U3MEPEHUU BEJIMIAHBL
JIaBIICHUSA a), 1, CIeJ0BaTe/IbHO, X MOXHO HE IPUHUMATh BO BHUMaHMUE.
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IIPHJIOXFEHHE B
Pexomendyemoe

PYKOBOJICTBO ITO UCIIBITAHUIO Q¢

O0mpe moaoxKeHusa

Bl. CsejeHus, moydaeMble B pe3yIbTaTe UCIIBITAHUS, HOCAT TOJBKO ITOMYKOJIWYECTBEHHBIN XapakTep, YKa3bl-
Basl eOVMHUYHBIE IIyTH YTEUKI, a He OOIIYI0 YTeUKy oOpaslia.

B2. IIpu uCrionb30BaHUM OIITUMAJIBHBIX YCIOBUY MCTIBITAHUS METO/, 1 ITO3BOMSIET JOCTUTHYTH YYBCTBUTEIHLHOC-
™ 10 ITa.cm3/c (107* 6ap-cm3/c), merox 2 — 100 IMa-cm3/c (1073 Gap - cm3/c) u meron 3 — 1 Ila-cM3/c
(1073 Gap - cm3/c).

B Meromax 1 11 2 MOTYT OBITh JJOCTUTHYTHI Pa3JIMYHbIE CTEIICHU KE€CTKOCTH IIPU UCIOIb30BaHUHN Pa3IMYHbBIX 3HA-
YEHUI CTEIIEHU pa3pexXeHUs U TeMIIEpaTypbl UCIBITATEIBHON KIUAKOCTH COOTBETCTBEHHO. OIHAKO clieAyeT IOMHUTD,
YTO M3OHITOYHOE WM MOHWKCHHOE JTABICHUE MOXET BBI3BATh MOBPEXKICHUS Y HEKOTOPBIX 3JIEMEHTOB.

B3. Merox 1 mo3Bosset moayduth nepenai gasaeHuii B 100 kITa (1000 M6ap), Torma Kak MeTO 2 AaeT Iepera
nmasaeHuit ot 12 kIla (120 mGap) (55 °C) mo 36,5 kIla (365 m6ap) (125 °C). CnegoBarenbHO, YBEIMYEHIE BpEMEHH I10-
TPYXEHUS IIPU UCIBITAHUYT MeTOoIoM 2 o 10 MAH JTOIDKHO AATh CTEIIeHb K€CTKOCTH, IPUOAN3UTEIFHO SKBUBAIEHTHYIO
CTEIIEHU XEeCTKOCTH IIPU MCIBITAHII METOIOM 1.

B4. JIns o6pa3iioB, UMEIOIINX YIDIOTHEHUS Ha HECKOJNBKIX MOBEPXHOCTAX, TpebyeTcs, YTOOBI Kaxaasl [OBepX-
HOCTB OBbUIa UCIIBITAHA B OT/IEABHOCTI. MOXeT 0Ka3aThest HEOOXOAMMBIM IIpeAyCMOTpeTh AJI o6pasiia Iepuoj BOCCTa-
HOBJICHUSI IIEpe]l WCIBITAHUEM KAKIOW CHeAyIOIIeil IMOBepPXHOCTH, T. K. OOpaslbl, WUMEIOIIHe HeGObIIYIO
3aIIOTHEHHYIO Ta30M IIOJIOCTh, MOI'YT BBIIIYCTUTH BECh a3 BO BpeMs UCIIBLITAHUSA OAHOII IOBEPXHOCTH.

B5. HaGmwoneHue cienyeT IIPOBOAUTH HA MATOBOM, HEOTpaXKalollleM Y4epHOM (DOHeE, IIPU IPSIMOM OCBeIlIeHIH,
06eCIIe BaOIIEM MAKCUMAIBHYIO BO3MOXHOCTh 0030pa, Yyepes MyIy ¢ TPEXKPaTHBIM YBeIMYeHUEM I B OMTHOKYJISIp-
HBII MUKPOCKOII, ITPUCIIOCOOICHHBII /IS HAOMIOCHUS ITy3bIpbKOB Ia3a, BhLIEISIEMBIX 00pa3liaMu, ITOTPy:KeHHEIMH B
KUIKOCTB.

B6. IIpu MCHBITAHUM HEKOTOPHIX BHIOB OOPa3IloB TPeOyeTCs TeXHUYECKUIl OMBIT IIS TOTO, YTOOBI OTJIMYUTH
«IEVCTBUTENBHYIO» YTEUKY OT «KaXylleHcs», yIUThIBas MPHU 3TOM a30yAep:KUBAIOIIYI0 CIIOCOOHOCTh MaTepuana. B
OOJIBIIIITHCTBE CIy4aeB MHTEHCUBHOCTD BBIAEJICHUS ITy3bIPHKOB ra3a /Wil CKOPOCTh YBEIMYESHUS pa3MePOB ITy3bIpbKa,
BBIXOSIIETO U3 KaXYIEHCs Teult, OyleT yMEHBINATHCS 10 Mepe UCTOLLEHMS 3amaca raza. KpoMe Toro, MOXXHO Ipeaio-
KUTH UCITONB30BATh C IIEIBI0 CPaBHEHUS MaKeT 0Opasiia, U3TOTOBACHHBINA U3 MOHOIUTHOTO OJI0Ka TOTO K€ CaMOTo Ma-
Tepuaa.

B7. O6pasisl JOIKHEL OBITH 110 BO3MOXHOCTH YUCTHIMA, M HA MX IIOBEPXHOCTSIX HE JIOJDKHO OBITh MHOPOIXHBIX
BEIIIeCTB, BKIIOUAS ITOKPHITHS I MAPKUPOBKH, €CIIM OHU MOTYT SIBUTHCS OTHOM M3 MIPUYIH HETIPABWILHOM OIICHKM pPe-
3yAbTaroB ucubiTaHus. C o6pas3aMu CleayeT o0palarbCs OCTOPOXHO, HE KACASICh ITANBIAMU X KPAUTHICCKIAX UCITHI-
TYeMBIX YIACTKOB.

HcrpITaTeIBHBIC XUIKOCTH CICAYET BEIOMPATh TAKMMH, YTOOBI HA IIPOTSDKCHUM BCETO MCIIBITAHUS MX CBOMCTBA
HE MCHSIIICH.

Mertopn 1

B.8. [ma meToma 1 mcCIBITaTeaIbHAS XHWIKOCTD JODKHA MMETh CICAYIOINC XapaKTEPUCTIKI:

KMHeMaTudecKas Ba3kocThb pu 20 °C: 25-1076 m2/c (25 cCr);

KMHeMaTuuecKas Ba3kocThb 1pu 50 °C: 9-1076 m2/c (9 c¢Cr);

yupyrocts mapos: < 10 ITa (1074 6ap).

IMonxomsime it XXMIKOCThIO ABJsIeTCI Maciao. OHO JOIDKHO OBITH JAerasupoBaHo. MOXHO HCIIONB30BaTh BOAY C JIO-
OaBIIcHUEM B HEe CMAUYMBAIOIIEro areHTa WIK TIO0YIO ITOAXOISINYIO XIIKOCTh, MMEIOIIYI0 KHHEMATUICCKYIO BSI3KOCTh
He 6onee 251076 M2/c (25 ¢Cr) pu 20 °C, HO B 3TOM CJIy4ae CHEAyeT IIOMHUTH, YTO YyBCTBUTEIHLHOCTD UCIIBITAHUS
cHIKaeTcs. OrpaHMICHIEM IS pa3peskKeHUs SBIISICTCS OIIACHOCTh BCKUIIAHMS XKUAKOCTH.

B9. TIlockonpKy IIepBOHAYANBHOC BCIICHUBAHME MOXKET CKPBITHh ITy3BIPBKM Ta3a, 0Opa3yrolnuecs BCICIACTBHUC
YTeUKH Yepe3 MECTO TepMETU3alliN, TO OY¢Hb BaXXKHO, YTOOHI IIOHMKCHHOC JIaB/CHIE TP UCIIHITAHA METOAOM 1 J1oC-
TUTAJIOCh IO BO3MOXKHOCTH ObIcTpee. TeM He MeHee, eclii 00heM BO3IyXa BHYTpU o0pasia Maa WX CKOPOCTb YTEUKU
BEJIMKA, TO IIy3BIPEKU BO3AyXa, IIPOXOIAINCIO Yepe3 MECTO TePMETU3aIlM B IIEPUO [IEPBOHAYATEHOTO BCIICHUBAHUS,
MOTYT OBITh HE OOHAPYKCHEL.

Merton, 2

B10. IIpexnae gyeMm BHIOpaTh MCIIBITAaHIE METOIOM 2, CIIelyeT pacCMOTPETh BIMSHIIC HarpeBa Ha oOpaselr, Ha-
IpUMEp B OTHOIICHUM 3aKPBITAS M(MI) OTKPBITUS TeUCi.

Bll. IIpu UCIIBITAHUU METOIOM 2 MOXXHO UCIIONB30BAaTh BOAY € JIOOABACHUEM B HE€ CMAUMBAIOIIETO areHTa JUIst
TeMmirepatyp ucnbliTaHusg Hioke 90 °C. s 6oJee BBICOKMX TEMIIEPaTyp HCIIBITAHUS ITOAXOMSINNE KUIKOCTH JOJIKHBI
HUMeTh KHHEMATHIECKYIO BA3KOCTE mopsiika 0,3 - 1076 m2/c (0,3 ¢Cr) mpu TeMIIepaType UCIILITAHUSA. B rmocieiHeM cIry-
Yae 0OBIYHO MCIIOIB3YIOT (PTOPYINIEPOIbl, HAIpUMEP DTOPUPOBAHHBIN TPUOYTIWIAMUH WX (PTOPUPOBAHHLIIL (1-MeTHII-
JeKaJlIH).

O0BeM BaHHEI JOJDKEH, IO KpaliHeil Mepe, B 10 pa3s IIpeBsIIIaTh 006eM 00pasIa.
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Merton 3

B12. Ilpu uCIBITAaHUA METONOM 3 IIPONUTHIBAIOMIAS XKUAKOCTD JOJDKHA UMETh KTHEMATHYECKYIO BA3KOCTh I10-
panka 0,4 - 1076 M2/c (0,4 cCr) 1Ipy KOMHATHOM TeMIIeparype, TouKy KuneHus 60 °C 1 HeGobILYIO TEIUIOTY Tapoobpa-
30BaHUS IIPU TEMIIEpaType KUICHUS, TaK, ITOOBI IIPU HNPOBEASHUN BTOPOTO 3Tala MCIBITAHUSA MOXHO OBLIO OBICTPO
MMOJIyYUTH TIap BHYTpU 06pasiia. OOBMHO UCHONB3YIOT GTOPYIAepOoabl, HaIpuMep (GTOPHUPOBAHHBIN JUITPOIII-3(hup
i propupoBaHHBIA N-TeKcaH, KOTOpHIE JOIDKHBI OBITh COBMECTHMEI € XKUIKOCTBIO, HCITONB3YeMOIi BO BpeMsI BTOPO-
ro JTamna.

B13. PexoMeHyeTcst GUIbTpOBaTh XUAJNKOCTH Yepe3 PUIBTPOBaIbHYIO OyMary Iepel ux nmpuMeHeHueM. Kena-
TENHHO IIPOBOIUTH UCIIBITAHIE B XOPOIIIO BEHTWIUPYyeMOM MecTe. Korma nmpuMeHsIoT 4acTUIHO (GTOPHPOBAHHBIC KW~
KOCTH, TO HOSIBISIETCSI JOTOMHUTENHHASI OIMMACHOCTh 3arps3HEHUs Baroii U pacTBOpPEHHBIMU XXUpaMU, a BCIEACTBUC
3TOr0 BO3MOXXHOCTD IIOBPECXKICHUSI MAapKAPOBOK WM 3I€MEHTOB 00pasiia.

B14. Ilpu ucnprraHuy GOJMBIIX 0OPa3IioB METOAOM 3 BO3MOXKHA OITAaCHOCTE B3pHIBA, €CJIM BEJIMYMHA YTCUKU U
COUYCTAaHUC JUIMTEIBHOCTH IIOTPYXKCHUAS M JABICHUS TAKOBBI, YTO IPOIMMTHIBAIOIIAS KUJKOCTH MOXET ITOJTHOCTBIO 3a-
ITOJIHUATH U3CINE U BO BpeMs BTOPOTO 3Talla OY¢Hb OBICTPO MpeBpaTUThCA B map. ClieyeT 3aMeTUTD, YTO TAKUE YTCIKIA
MOTYT OBITh OOHAPYXCHBI TOJHKO METONIOM 2.

B15. HeobxonmMo CIEIUTh 3a T¢M, YTOOBI KaIUIM IPOIUTHIBAKOILEH XKUJKOCTH He TTONafaal Ha HarpeBaTeb-
HYIO IUIATY, T. K. 3TO MOXET [IPUBECTU K BBIICICHUIO SIOBUTOrO ra3a MpU €e KUIIEHUU A0 ITOJHOTO HCIIapeHUSI.

IIPUJIOXEHHUE C
Pexomendyemoe

PYKOBOJCTBO IO MCITBITAHAIO Qd

C1l. YyBCTBUTENIBHOCTb METOHA MCIBITAHUS 3aBUCUT OT CICAYIONMX (HaKTOPOB:

a) KMHEMaTMIeCKOM BSI3KOCTH HAIIOMHSIONMICH XXUIKOCTI. Majas KuHeMaTh4yecKas BSI3KOCTh JaeT OTHOCHUTENb-
HO BBICOKYIO UYBCTBUTEIBLHOCTE;

6) IUTEIbHOCTU BBIIEPKKU. KOMMIecTBO BHITEKIICH XUIKOCTH HAXOAUTCS B MPAMOI 3aBUCUMOCTH OT JUIH-
TENIBHOCTU BBIICPXKKM. ITOCKOIBKY 3HAYMTENBHO JIerde OOHAPYXUTh OOJBIIee KOMMYECTBO BBITEKIICH KUIKOCTH, TO
YYBCTBUTEIBHOCTD UCIIBITAHIS MOXKET YBEIMINBATHCS C YBSIMICHACM JUIMTCIBHOCTH UCIIBITAHUA,

B) crocoba OOHapyXeHUs YTeUKM.

C2. CaMBIM IIPOCTBIM CIIOCOOOM OOHApYXEHMS JMIOOOIM YTEUKW SIBISIETCSI BU3YaJIbHOE HAOMIOJeHUE HEBOOPY-
JKEHHBIM I71a30M. DTOT IIPOCTOH M HEJIOPOrOCTOSIIMIA CIIOCOO MOXET OBITh IPUMEHEH TOJBKO TOTIA, KOIJA BRITEKAIO-
Imast XUOKOCTh JIETKO OOHapyxXuBaeTcsA Ha (oHe HaXOASIIErocs IOJ Hell MaTepuajia Ojiarofaps CBOEMY LIBETY WIA
OTpaxXaTeNbHOI CIMOCOOHOCTH . B Apyrux ciydasx peKOMEHIYIOTCS CHeAyIOIIe CIIOCOOBL:

[MOKPHITh ITOBEPXHOCTh 00paslia BOKPYr YIUIOTHCHWIA TOHKUM CIIOCM ITOAXOJSINEro IMOpoIliKa. YYacTKU 3TOro
CJIOsI, MEHSIONINE 1IBET, CBUAETENHCTBYIOT O HAMMIMK yTeuky. HanpuMep TOHKUIA CIoi Tanbka 0COOEHHO TOIUTCS JUIS
OOHApYKeHUSI MACISTHUCTBIX XXUIKOCTEN, a cnoii mepMaHranara Kanust (KMnQy) — anst oGHapy:XeHUsS BOASHUCTBIX
KUJIKOCTeI;

IMOJIOXKUTh 0Opasell Ha YHCTYIO GUIBTpoBaNbHyI0 OyMary. Karomm mMeroleii oKpacKy KUAKOCTH UM MaC/ISTHUC-
TOM >XUIKOCTH OyOyT BUIHBI Ha HEHl OCOOECHHO YCTKO.

dnroopeclieHTHBIE KUIKOCTH MOTYT OBITh OOHAPYXEHBI B YABTpadrONETOBOM CBeTe. DTOT METO/, HalpuMmep,
0COOEHHO YYBCTBUTEJICH B OTHOIIICHUH MUHEPAIBHEIX Macell, HO OH He IIPUeMJIEM B OTHOIIIEHUN HEKOTOPBIX XJIOPHUPO-
BaHHBIX Mace]l.
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[IPUHJIOKEHUE D
Pexomenoyemoe

COOTHOIIEHUE MEXIY ITAPAMETPAMMU UCIIBITAHUSA Qk

D1. WamepeHHast cKopocTh yTeuku reaus (R) BeIpaxkaercs VIS JAHHOM TeMIIepaTyphl Yepes3 YCIOBUST UCIIBITA-
HUST 1 SKBUBAJIEHTHYIO CTAHIAPTHYIO CKOPOCTh yTeUKy (L) ypaBHEHUEM

12 12 12
R:LE(M“j <l —exp —L(M”j 5| rexp —L(M“j 5 |, (2)
R\ M VE \ M VB \ M

rme R — u3MepeHHasl CKOPOCTh YTeuKy renus, Ila- cm3/c (6ap - cM3/c);
L — >KBUBaJIeHTHAd CTAHIapTHAs CKOPOCTh yTeukw, Ila - cm3/c (6ap - cMm3/c);
P — abcomoTHOE AaBlIicHUE OIIpeccoBKH, I1a (6ap);
Py — armocdepHoe nasneHue, I1a (6ap);
V — BHYTpeHHUII 00beM 06pasiia, cM3;
M, — ynenapHas Macca Bo3nyxa 1,29 r/m;
M — ynemvHas macca renust 0,18 r/m;
#] — BpeMsI OIIPECCOBKU, C,
) — BpeMsl asparuy MeXIy CHSITHEM JaBICHUS M OKOHYAHWEM OOHAPYXEeHUS YTeUKHU, C;

OT = @ — TpebyeMas CTelleHb XecTKOoCTH, ¢ (Py = 1 6ap).

MpuMmeuanus:

1. 3TO ypaBHEHUE MOXHO YIIPOCTUTH, €CJIU MPUHATh BO BHUMAaHUE, YTO aTMOChEpHOE JaBICHIAC ITOYTH PaBHO
105 TTa (1 6ap).

2. BnugHuem TeMuepaTypbl MOXHO IpeHeOpedb B OOBMMHOM JMalla30He TeMIeparyp mcmobitanmsa (+ 15 °C,
+ 30 °C).

3. VYpaBHeHHE MOXET OBITh COKpAIlleHO, a UMEHHO:

AV

R= Loy RV

L 3
ey P 717P, 3)

IUISL CTETIEHEN XEeCTKOCTH, GoNbIMX mim pasHBX 60 9 (2- 105 c).

D2. Homorpamma, IpuBe/icHHAS Ha puc. 4, TO3BOISICT ONpeeuTh R, I wIu ¢ 119 yKa3aHHBIX 3HaYeHUIA JIpy-
rux napamMerpoB. OHa IToIydYeHa IO COKpaICHHOM dhopMyJie, HpuBeAcHHOM Bhime. ClaeqoBaTebHO, € MPUMEHUMOCTD
OTrpaHMYeHa CTETICHSIMI XeCTKOCTH, PABHBIMU WIN IIpeBBIIAoNuMu 60 da.

IIpumepnbl npuMeHeHAs

a) OmpeneneHue R i maHHBIX 3HadeHnwii L, P, hu V

ITpoBecTH IPAMYIO JIMHUIO Yepe3 TOYKK C JaHHBIMK 3HadcHUAME P u 1. Ee mepeceyeHne ¢ oceBoil IMHUEH o
J1aeT TOUKy. TOUHO TaK Xe IIepeceUcHUE IPSIMOM JIMHUM Yepe3 IIOMYICHHYIO TOUKY M TOYKY C JAHHBIM 3HaYeHueM [
Jla€T TOYKY Ha OCEBOH NMHUU «,.

[IpsMast muHYS, TIPOBeICHHAS Yepe3 V U TOUKY Ha d.,, JIaeT KCKOMOE 3Ha4eHHe Ha Ikane R.

6) OmpeneneHue L mia gaHHBIX 3HaUeHUI R, P, hu V

[TpoBecTu IPSIMYIO JIMHUIO Yepe3 TOYKY € JAHHBIMU 3HaYeHUSIMU R 1 1;. OTMETUTH €€ [IepecedeHe ¢ OCEBOMI -
Huel o,. To4HO TaK Xe IpAMast JIMHUA Yepe3 R U V jaeT TouKy Ha OCeBOI TMHUU o,. [IpsiMast IvHMsT, IpoBeIcHHAS Ye-
pe3 5TU ABE TOUKU, IIePeceKacT JIMHUIO L B TOUKE ¢ MCKOMBIM 3HAUYEHUEM.

B) OmpeneneHue # g JaHHBIX 3HaueHuit L, R, Pu V

ITpoBecTy IPAMYIO TUHUIO Yepe3 TOUKH C AaHHBIMM 3HaueHusIMUE R u V. Ee mepecedeHue ¢ oceBOil IMHUEH o,
JTaeT TOUKy. TOYHO TaK Xe IIpsiMast IMHUS, TTPOBECHHAS Yepe3 TMOMYICHHYIO TOUKY M TOUKY C JaHHBIM 3HadeHueM L,
JlaeT TOYKY Ha JIMHUM o,. I[IpgMad nuHud, poBeaeHHad yepes P 1 TOUKY Ha o, AT TOUKY ¢ UCKOMBIM 3HAUeHUEM Ha
IKaie 4.

B HacrosiieM Bue 3Ty HOMOTPAMMY MOXKHO HMCIIONBb30BAaTh B OGIACTY 3HAYEHMIA, IPUBEAEHHBIX B TablI. 4.

3aMedaHNe OTHOCUTEIBHO IIOCTPOCHMST HOMOIPAMMBI

MareMaTUUeCcKOe IIOCTPOCHIE STOM HOMOIPAMMEL CBSI3BIBAET

R Vu a,
o, o, 1L

P, yyua,

W3 sroro CJIEOYET, YTO IIPAMBIC JUHUU MOXHO IIPOBOAUTH TOJIBKO MEXNTY CBA3AHHLIMU ITapaMETpaMu.
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Homorpamma I onpene/ieHus napaMeTpoB MCNbITAHUA

- 480

-320
-240

50 F190
"0 Liso

Z ] L, frzo
1 1O N7
P @ a1ls

L 45

Toir} 30

L 20
fla-10%(5a, / Tty run s
(oap) ggo M /%)0)

Ilpumep: P =4u1 = 30, orciona Touka Ha o, (MukmA ), o, UL =5 1077, oTcioma TouKa Ha o, (fmHAA 2), o, K
V'=1,0, orcroma R=1,26-10"8 (muns= 3).
IIpuMmeuvanume. 3HaueHUS R, IpHUBeJeHHBIC B TaGI. 4, OKpPYIJIEHBI. DTO CleayeT YIUTHIBATh IPH IIONb30Ba-

HHUM HOMOTPaMMOM JUTA OIpe/IeICHU TapaMeTPOB UCTIBITAHUS. OOGBIYHO IOCTATOYHO MPHUHATH Onuxaillee X YKa3aH-
HOMY Ha HOMOTIpaMM¢e CTaHAApPTU30BAaHHOE 3HAYECHUE.

Puc. 4
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IIPUJIOXEHUE E
Pexomendyemoe

PYKOBOJACTBO I10 UCIIBITAHHUIO Qk

El. B HacrosleM CTaHAApTe MPOLIECC YTEUYKM PacCMaTPUBAIOT KaK MOJICKY/ISIPHBIA IIOTOK Ia3a depes3 TeUb.

[IpuHATO, YTO BIUSHUEM TeMIIEPaTYphl MOXHO IIpcHeOpedb B OOBIYHOM JUAIIA30HE TEMIICPATyP WCIIHITAHISL.

E2. O6beM BaKyyMHOI1 KaMepbl, IIPUMEHSICMOI JUIST U3MEPEHUS CKOPOCTH YTEIKH, IOJDKEH OBITh, IO BO3MOX-
HOCTH, MUHUMAJIBHBIM, T. K. 00beM 3TOI KaMephl OKa3bIBacT HEOMArOMPUATHOE BIMSIHIC HA TyBCTBUTCIHHOCTD.

E3. Ecnu BO BpeMs BBLICPKKH ITPUMEHSIIOT TEXHOJIOIMIO IIPOAYBa rejueM (CM. 1L 6.4.5), To HEOOXOAMMO Clie-
JIITH 32 TEM, YTOOBI BXOJ U BBIXOJ He OBUIM PacIONOXCHBI APYT IPOTUB APyra, B IIPOTUBHOM ciydac 3P ¢heKTUBHOCTh
npojiyBa OyIeT 3HAUUTCILHO HIDKe. PeKOMeHIyeTcsI, ITOOBI CKOPOCTh ra3a Obl/Ia HU3KOM BO BpeMs IIPOJIyBa, a OOIIMiA
obBeM Tenus IIpeBhIman oobeM KaMephl B 5—10 pas.

E4. Bo Bcex ciydasix oOHapy:KeHME MaJIbIX yTeUeK CICIyCT JIOMOMHSITh NCIBITAHMEM Ha OOHapyXeHUE OOJIBIITIX
YTEUCK, IIPH STOM JIOJDKHA OBITH IMOJHAS YBEPEHHOCTH B TOM, UTO YYBCTBUTCIBHOCTH OOOMX IMPUMEHSICMEIX MECTOJIOB B
JIOCTATOYHOM CTCIICHW IICPCKPHIBAIOT APYT JApyra. McnbrraHne Ha OOHApyXcHUC OONBINNX YyTCUCK HEOOXOIUMO, T. K.
OpH JTOCTATOYHO OONBIION yTeuKe IapIMaibHOE JABICHUE TeIMd MOXET YIIACTh HACTONBKO 3HAYUTEIBHO B IEPUOJ
BOCCTAaHOBJICHUSI, YTO HA JIETEKTOP YTEUKU HE IMOCTYIIUT HUKAKOTO CUTHANA.

E5. Jlnga mpaBUIbHOI HMHTEPIIpETAIIMHA MOKA3aHUIA JIETEKTOpa YTEUKA MOXET ITOTPeOOBATHCS TEXHUICCKUIA
OIIBIT, OCOOEHHO, €CJIM 3HAYCHUS YMEHBIIAIOTC. DTO MOXKET O3HA4YaTh JUO0 Hammurue GOJbINONH yTeUKu, MO0 HETOC-
TaTOUYHYIO JNINTESIBHOCTD IIEpUOJIa BocCTaHOBIIeHU. YacTo 6bIBacT TPYIHO OTIAWIUTH OHO OT Jipyroro. Jlisa npeomoe-
HUSL 3TOH TPYTHOCTH IIpE/JIaraeTcsl IIPOBECTH CPABHEHUE W3MEHSIIONIETOCSI BO BPEMEHM CUTHAJA C CUTHAIOM,
TIOJIydeHHBIM Ha MakeTe oOpasliia, HallpuMep MOHOMMTHOM OJIOKE U3 TOrO XX¢ Marepuaa.

E6. MoxeT TakKe CIyYUThCS, YTO HeU30eXKHBI pa3opoc B IPyIIc M3MCINil (HAIIPUMEDP: KOIMICCTBO IIy3bIph-
KOB B CTEKJITHHOM CIIae, pa3iuius B KauecTBe JIaKa WIH KPacKU, Ta30yIepXUBaoInasi CIoCOOHOCTh KEPaMUKH 1 T. [T.)
TIPUBEIET K PA3IMIYHOMY KOJIMYECTBY aOCOPOMPOBAHHOTO WIX aJICOPOMPOBAHHOTO reyivsi. B Takux cirydasix orpejesie-
HUE JeHCTBUTEIBHEIX YTEUEK MOXKET OBITh IIPOBEICHO IIPY IIOMOIIA METO/Ia TeTUEBOTO TIyTa WK CIICTUATHHOTO UCITBI-
TaHUS Ha BJIAXHOE TEIUIO C Iojspusareil. Jdpyroif IOIXom 3aKIoYacTCd B TINATENBHOM HKCCIICAOBAHUM KPUBBIX
CKOPOCTH YTEUKU B 3aBICMOCTH OT BPEMEHI: aICOPOUPOBAHHEII re/ il JaeT KPUBLIE C Pe3KUM CIIAJIOM, TOTIA KaK 0~
CTOSTHHAsI BPeMCHU 3KCIIOHCHTHI 1 3HAUCHISI CKOPOCTH YTCUKI OYAYT OOBIMHO CPaBHUTCIHHO 0OJIbllie y 00pa3lioB ¢
JIEACTBUTENBHOM yTeuKoil. B 3TOM ciaydae 06pasiipl clie1yeT HabmoaaTh JOJbIIe, YeM yKasaHo B II. 6.4.7. IIpu 3ToM Mo-
eT OBITh IIPIMCHECHO YpaBHCHIC B COKpPAIICHHOM BUIEC, IIPUBEACHHOE B IIpwioxeHnn D, 1. D1, mpu ycioBuu, 4to
BpeMeHeM HaOIIoeHUS MOXKHO IIpeHeOpeddb 10 CPaBHEHUIO C ITIOCTOSTHHOM BpeMeHH 6.

E7. B mepuon ompeccoBKU HapliiajJbHOE JABICHHUE TS B IIOJIOCTU BBIpAXKaioT (pOpMyIoit

MM ¢
_pli- (M7 (4)
p P [M) o

e © = F K
L

Ecnu mapriuaipHOe JaBaeHIC TeIUs U3MEHSIETCS ONMHAKOBBIM 00pa30oM Y U3, MEIONIUX Pa3Hble BHYTPEH-
HUe 00BEMBI, 3TO O3HAYAET, YTO UX IIOCTOSIHHEIE BPeMEHU 3aITOMHEHMSI © MaeHTHIHBL. [To5ToOMy CTEIIeHb XEeCTKOCTI
HUCIIBITAaHUA IIPCAIIOUTUTEC/IBHO BBIPAXKaTh YE€PE3 IIOCTOAHHYIO BPEMEHIM 3allOJTHCHUA, 4TOOBI HE 3dBUCETH OT 00BEMA
BHYTPEHHEN ITOJOCTY 06pasiia M UMETh BOZMOXHOCTD IIPOBOANTE 3(D(eKTUBHOE CpaBHEHME Ka4eCTBa TEPMETH3AIINN
PAa3IMUHBIX 06PA3LIOB, [IPEIHA3HAUYCHHBIX I/l SKCIDIyaTalllii B OMUHAKOBBIX YCIOBUSIX IIPUMEHEHMUS.

E8. BoiGop nogxoasmieii creneHn XKeCTKOCTH

E8.1. B 3TOM CTaHmapTe CTEIICHU KECTKOCTH OIIPEIC/ISIIOTCS IIOCTOSTHHON BpeMeHI ©, KOTopast COOTBETCTBYET
M3MEHEHUIO 10 BKCIIOHEHITNAIBHOMY 3aKOHY KOHIIEHTPAIMY Ie/Iis BO BHYTPEHHE OJOCTH MCIIBITYEMOTO H3MEMUS B

clIydae HamW4us yTeuku. ITocTossHHass BpeMeHU © = B I [IPEIIIOYNTACTCS SKBUBATEHTHOM CTAaHAAPTHON CKOPOCTU

yreuku (L), T. K. OHa 3aBUCUT OT ITOCIEAHEH 1 0T oObeMa BHyTpeHHell rtonoctu (V). laxke ecnum 3Ta TOCTOSTHHAS Bpe-
MEHU He IIOMTHOCTBIO paBHA BpeMeHU 3aIoMHeHUs (cM. 11. E8.2), 1Ba m3nenus COBEpIIEHHO pa3HBIX 0ObEMOB, BEPOSIT-
HO, OYyIyT MMETh OMMHAKOBBIN IIPEaIToNnaraeMbIii CPOK CIYKOBI ¢ TOUKU 3pCHUS TEPMETUIHOCTH, €CJIM OHU IIPOMAYT
HCIIBITAHUE C OMMHAKOBOM CTEIICHBIO 3KeCTKOCTU. 1, Ha06OPOT, IIPEAITIONATae MBI CPOK CITysKOBI U3IeNUS, IIPOIIIEIIIe-
IO MUCIBITAHME CO CTEIIEHDIO XXecTKoCcTH 600 U, OyIeT 3HAYUTEIBHO OOJIBIIE, YeM Y U3/Ie/INs, OTBEUAIONIEro TpeOoBaHM-
SIM UCITBITAHUSI CO CTEIEHBIO XeCcTKOCTH 60 4, He3aBUCHMO OT OOBEMOB BHYTPEHHUX ITOJIOCTEN W JTABICHUS WU
JUTUTEIBHOCTH OIPECCOBKU. TeM He MeHee, ClIeAyeT 3aMEeTUTh, YTO IJIS M3IC/INi aHAJIOTUIHBIX OOBeMOB CpaBHEHIUE,
OCHOBaHHOE Ha SKBUBAJICHTHON CTAHIAPTHOM CKOPOCTH yTeuku (L), ocTaercs B cuiie. HoBoe OHSITHE GBITIO BBEAEHO C
VIETOM IIpO0JIeM, BOBHUKINNX B Pe3YJIbTATe ITOSBIEHUS KPYITHOTa0apUTHBIX TePMETU3NPOBAHHBIX U3/IEIUH, KOTOPEIE,
KPOMe BCEro IIPOYeTo, HE MOTYT BBUIEPXUBATH OTHOCUTEIBHO BEICOKHME IAaBICHUS, OOBIYHO TIPUMEHSIEMBIE TSI TepMe-
TU3MPOBAHHLIX 000JI0UEK MEHBIIIX Fa6apI/ITOB.
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E8.2. Ilpu paspaborke coorBerctBytommeit HT/I TpeOGyeMyto cTeIleHb XECTKOCTU CIEeAYeT BHIOMPaTh, YINTHIBAS
TOT (PakT, ITO MOCTOSIHHEIC BPEMCHI, IIPUBCICHHEIC B TAa0I. 4, IIpUOIM3UTCIHHBL U IIOMyYEHBl TCOPESTHUCCKIM IIYTCM.
BpewMst, He06X0IMMOE B HOPMAJIBHBIX YCAOBUSX [IPUMCHECHUS JUIS 3aIIOHECHUS OIOCTH PEaIbHOrO M3/IC/s, BCEraa
3HAYUTCABHO OONBINE. DTO OOBSCHSIICTCS TEM, ITO BCE PacUCTH IIPOBOIMINCH HA OCHOBE MPEIIIONOXCHWS, UTO IIYTh
YTCUKA MMEET TEOMETPUICCKH IIPAaBIIBGHYIO (POpMY, IIOTOK TEIHMS CICAYET 3aKOHAM MOJIEKYISIPHOIO TCUCHUSI, a Te-
TNt — WICaNbHEIA Ta3 1 T. II. B TaKoM cIydae CKOpOCTh YTCUKH MPSMO IPOIMOPIIMOHANIbHA KOPHIO KBaJIpaTHOMY 13
3HAYCHMS a0COMOTHOM TEMIIEPATyphl M OOPAaTHO IIPOMOPLMOHANBHA KOPHIO KBaJAPATHOMY U3 3HAYCHUST MOJICKY/ISIPHOMK
MaccH raza. [Ipeamomnaraercs TakKke, 9TO TCICHUE Pa3MITMHBIX Ta30B, BXOMSAIIMX B COCTAB ra30BOI CMECH, IIPOMCXOIAT
HE3aBHCHUMO JIPYT OT Jpyra.

E8.3. Paspaboruuxku coorBercTBytomeid HT/I ToJKHEI BRIOMpPaATh CTEEHD XECCTKOCTH € YICTOM IIpeIoiiarae-
MBIX yCIOBMiA puMeHeHyst. CTeleHb XeCTKOCTH 6 U [IpeIHA3HAYAETCS, TIIABHBIM 06pa3oM, JJIS 3JIEMEHTOB HeGOBIIIX
00BEMOB, KOTOPbIE HAXOAST MPUMEHEHME ISl IMPOKOro norpedmeHust. Crenenn XecTkocTr 60 1 600 1 06BIMHO 11e71e-
COOOPA3HEL IS UCIIBITAHWIL 3JICMEHTOB GOJIBIIOr0 00beMa, KOTOPBIC TAKXKE HAXOMIT IIPUMEHEHUE VIS MMIPOKOTrO IO~
TpeOICHUS, WIA I WCHBTAHWA HEOONBIIMX OOpasIoB IIPOMBINIICHHOTO W IIPO(EeCCHOHANHLHOTO HA3HAYCHUS.
CrereHb xectkoctd 1000 1 0OBIMHO IIpeIHA3HAYACTCS [T UCITBITAHUST U3ICIIIA, YCIOBHS IIPUMEHEHMS KOTOPBIX Tpe-
OYIOT BBICOKO CTCIICHN F¢pMCTHIHOCTH.

E8.4. HmxeHep, IpOBOASINMIA UCILITAHUE, MOXET BEIOMPATh JIABICHUC OIPECCOBKU B 3aBUCHUMOCTH OT MeXa-
HIMCCKOTO COIIPOTHBICHIS HCIIBITYEMOTO U3Ie/s AapacHuto. ClieayeT IIPHHMMATD OCOOBIC MEPHI IIPEIOCTOPOXHOCTHI
[IPY UCIIBITAHUMA KPYITHBIX M3ICIHA IUIOCKOI (POpMEL JINTEIEHOCTS OIPECCOBKH BRIOMPAIOT COIMACHO CTCIICHM XECT-
KOCTH, YKa3aHHOI B cooTBercTByIomeit HT/I, a maBmeHME OIpecCOBKA BHIOMPACTCS MHKCHCPOM-HACIIBITATCIICM.

[Ipu BEIGOpE HmapaMeTPOB MCHBITAHUS MECKCHEP-UCIIBITATEIb JOJDKCH YIUTHIBATH BO3MOXHOCTD 3aKPBITHS CY-
IIECTBYIOIINX IIyTeH YTEYKA M 00pa30oBaHMUSI HOBBIX IIyTCi YTCUKM BCICICTBUC BOZACHCTBIS HU3MICCKAX HATPY30K Ha
U3AeIe.

E9. HcmplTaHme MeToIoM 3 MOXHO IIPAMCHSITDH TOJIHKO K M3ICIHSIM, CIIOCOOHBIM BHIICPXKABAThH TOBOIHHO BHI-
COKUIT BaKyyM 0e3 Upe3MepHOIi jiera3alin.

E10. AnprepHaTuBa a (MeTOJI yexJia) 6oJee MOAXOMUT VIS OTHOCUTENHHO OONBIIMX 00pa3ioB CIOXHONH KOHDU-
rypaimun. OH Goliee IIPON3BOAUTEICH, YeM METOJ CTPYH, HO HE IO3BOJISICT JIOKAMU30BATh T¢Ub, CICIOBATCIIHEHO HE IO/ -
XOIUT UISL OOPasIioB, ITOAJICKAINIX peMOHTY. OOpasilhl, MOMIAIMINCCS PEMOHTY, HYXHO IIOABCPTHYTHh MCIIHITAHHIO
METOIOM CTPYH.

ITpu ampTepHATHBE @ BO3SMOXKHA OINMOKA M3MEPCHUS M3-3a HEAOCTATOTHON INIOTHOCTH IIPUCOCTHHCHIS 00pasiia
K M3MEPUTEIBHOI KaMepe, KOTAa TeU B MeCTaX COCAMHCHII GOMBIIe TeX, KOTOPEIC TpeOyeTcs N3MEepUTh Ha o0pasiie,
IO3TOMY 0€3 BOCIIPOM3BOAMMOCTH Pe3y/IbTaTOB METOI HCIIPUCMIICM.

Ell. Ilpu ncroblTaHUY HECKOIBKIX 0OPa3IioB HEOOMBIIINX pa3MepOB YIOOHO MPUMEHSATh HAKJIOHHYIO IUTOCKOCTD
C HECKOJIBKUMU HacaaKaMi, COOTBETCTBYIOIIMHA KOHDUTypalisiM oOpasiia, H30IMPOBaHHBIMHI OT BAKyyMHOIT KaMephl
TIOCPEACTBOM KJIATIAaHOB. TakuM 00pa3oM MOXKHO CHayajla OTKa4aTh BCIO KaMepy, a IOTOM MOACOSTIUHUTE K MacC-CIIeK-
TPOMETPY TpeOyeMEBIit 00pasel], OTKPBIBasi COOTBETCTBYIOIIMII KIallaH.

E12. BpeMs 3amazapIBaHUS CUTHAJIA Ha MacC-CIIEKTPOMETPE 3aBHUCUT OT HECKOJBKUX (haKTopoB (KoHGDUrypa-
MY KaHaja 1 BaKyyM-IIpOBOJa, TUIIA 00OPYIOBaHMA, PaCCTOSIHUS OT T€UHU A0 ACTEKTOpa, pa3Mepa Teueif U T. 1.). Yto-
OBl IIPOBEPUTH KaTUOPOBKY, CHEAyeT UCIIONB30BaTh STAJIOHHYIO YTE€UKY. BemmunHa 3Toif yTeUKu MOJKHA OBIThH
COM3MEpUMa C BEIMUIHON TOIyCTUMOM M3MepsieMoii yTeuku. PaccTossHue 10 Hee AOJDKHO OBITH He OOJbliie, YeM A0
obpasria. B coyuae mpuMeHeHUs METONA CTPYH HYXKHO 00eCIIeUrThb, YTOOHI 3ama3AbIBaHUe He IIPEBBIILANI0 HECKOMBKIX
MUHYT (camMoe OOJbIIee S MUH), T. K. B IIPOTUBHOM CIIy4ae MOMBITKA JIOKAJIM3ALNM T€YH MOXKET OBITh HEe TOCTUTHYTA.

B cayuae mpoBeneHUS UCIIBITAHUS METOIOM UeXJIa 3alla3AbIBaHIe JOIKHO OBITh TAKUM, YTOOBI U3MEPEHIE MOXK-
HO OBLIO CIENaTh IIOCIE IIPOHUKHOBEHUS eI,

E13. IIpu ansrepHatiiBe b 06OyB Beerya caeayeT MPOBOAUTE OT CAMBIX BRICOKMX YacTeil obpasiia K 6ojiee HIU3-
KUM, IIPUHUIMAS MEPHI IIPEAOCTOPOKHOCTH, ITOOBI CBECTH 10 MUHHMyMa HOTPEIIHOCTH OT PacIoJIOXEHUA Tedeit (T. €.
aBCcopOIUST TeMIST TEUbIO, PACIIONIOXKEHHOI BHIIEC 30HBI, [IPOBEPEHHOI CTpyeit).

IMpuMmeuaHue. Her Heo6XONUMOCTH BEIICPXUBAThH 06pa3el] B BHICOKOM BaKyyMe, €CJIA IIOCHeIHUIL OCTOsI-
HEH W OTBEYAET COOTBETCTBYIOLIEH IEPENATOUYHOM (QYHKIIMH MAacC-CIIEKTPOMETPA: KOJMMYECTBO TEMMs, TIPOXOIAIIErO
4epe3 Tedb, [IPAKTUYECKU OHO U TO Xe, 6yib To nanieHue 102 win 1073 Ila (1073 wiu 1078 6ap).

El14. MeTton cTpyu JaeT BO3MOXHOCTH JOCTOBEPHOI JoKanu3aru Tedeii. [Ipyu ImoMOIIM COOTBETCTBYIOIIETO
YCTPOIACTBAa BOBMOXKHO Pa3IMYUTh T€YM, PACIIONOXCHHBIC Ha PACCTOSTHUM 5 MM. O4eBUIHO, IIPaBUIIFHOCTh OGHapyKe-
HUS Te4eil 3aBUCUT OT AraMeTpa COIUIA U OT JaBlIeHus reausd (I0CTaATOYHO BBICOKOTO, YTOOBI 00€CIICYUTh HOPMAJIBHYIO
OUYICTKY Teueii, HO U JOCTATOYHO HU3KOTO JJIS JIOKAIMU3ALIIH).

E15. Tak Kak 3HaYeHue U3MEPEHHOMI CKOPOCTH YTeYKH 3aBUCUT OT KOHIICHTPAIIUI Te/IMS B MECTE TSUU, METO 3
HE COBCEM IIPUTOICH IS IIPABIIBHOM KOJMYECTBEHHOM OLICHK CKOPOCTH YTEUKU, OH IOJIe3HEE /ISl KAYECTBEHHBIX U
HCCIIeJOBATENBCKUX LIETIElt.
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ITIPHJIOXEHHE F
Pexomendyemoe

PYKOBOJACTBO K HCIIBITAHHAIO QI

F1. 3Dro ucmblTaHue He pEKOMEHIYETCSI IPOBOAUTE AJIS CIUIOITHOTO KOHTPOIIS IO CIEAYIOLIUM COOOpaXKEHUAM:

IIPOHUKHOBEHIE MCITBITATS/IBHOM XUIKOCTH MOXET OBITh HE OOHApyXXeHO BO BpeMs HCIIBITAHUS, OJHAKO II0-
3[IHEE IIPOHUKIIAS XUIKOCTh MOXKET IIPUBECTH K YXYAIICHUIO CBOMCTB WA KOPPO3UU U3IENUS (HAallpUMeEp Y TaCCUBU-
POBAHHBIX TIOTYIIPOBOMHUKOBBIX HU3JEIWIL);

KOTra o0paszell MOTPYKEH B UCIIBITATENBHYIO XUAKOCTD IO JABICHUEM, TO UMEETCA TEHICHIIUA K IPOHUKHOBE-
HUIO BJIATH B TEX MecTax, [l 3TOro OOBITHO HE MPOMCXOAUT B PEaIbHBIX YCIOBUSIX IIPUMCHEHUS ; TAKOC SIBJICHUE MOXET
BBI3BATh CKPBITOE YXYAIICHUE 3ICKTPUICCKUX XapaKTepUCTUK (HAIPUMED BHENTHUI TOK YTEUKMW);

5TO UCIBITAHUE, OJHAKO, MOXET OBITh IIPUMEHEHO UISI BHIOOPOUYHOTO KOHTPOJS IO COOOPAKEHUSIM SKOHOMMU-
YECKOTO XapaKTepa, HO TOJIBKO MPU IIOMHOM YYETE PUCKA, CBI3AHHOTO C BBINICYIIOMSHYTHIMI OCOOEHHOCTSIMIL,

IIepUOJ] BOCCTAHOBIICHUSI MOXET JUTUTHCSA B TCUCHUE ABYX HEAEHb C MPOBEACHUECM B 3TO BpeMs IICPUOAIMTICCKUX
TIPOBEPOK C TEM, YTOOBI CTETIEHh TAKOTO PHUCKAa CBECT K MUHUMYMY.

F2. Hcoprranue Ql IpUMEeHNMO K TEPMETUIHBIM 3JIEMEHTAM U JICTAISM, JUISI KOTOPBIX METO 2 UCIIBLITAaHUS QC
HEJIOCTATOTHO TYBCTBUTENCH; KPOME TOTO, UcIbITanme Ql He TpebyeT Takoro OITBITa CO CTOPOHHI IIEPCOHANA, TIPOBOIS-
IIETO UCITBITAHUE, KaK MeTOJ 2 hcibranus Qc.

F3. JIiaTenbHOCTh BBUIEPXKHA MOXET OBITh YMCHBIICHA, €CIU JABJIICHUE YBEIMYUBAKOT, HO IIPU 3TOM CJICAYET
CIIeIUTH 32 TEM, YTOOBI HE TIPEBHICUTHh MAKCUMAIIGHOE 3HAYCHUE JTaBICHUS, KOTOPOE MOXET BhIIepXaTh obpa3sell. JaB-
nenue 250 xIla/cm2 (25 H/cM2) 10cTaTOYHO BO MHOTHX CIy4asiX IPMMEHEHMS.

O6paselr, KOTOPHI CYUTAIOT MPOIIEAINAM UCIBITAHNAES, B JEHCTBUTETFHOCTH MOXET NMETh ITOBPEXKICHUS, BhI-
3BaHHBIE [IPWIOKECHHBIM JIABJICHUEM, OCOOCHHO, €CJIH CYIIIECTBYIOIINE YTEUKI CIUITKOM MaJIbl, YTOOBI UX OOHAPYKUTh
IIyTeM SJIEKTPUUCCKHAX UCIBITAHUIN, IIPOBOANMBIX Cpa3y Xe IIocHe CHATUS JiapieHust. Bo nzbexaHue omuboK MOXKeT
OKa3aThC ITOJIE3HBIM CPaBHUTD PE3yNbTaThl U3MEPEHUA Ha UCIIBITYEMOM 00Opasiie ¢ pe3yabTaTaMi N3MEepEeHNIt Ha 3Ta-
JIOHHEIX 00pasIax.

F4. WcmeiTaTenbHast KIIKOCT JIOJDKHA O0NIa/IaTh CBOMCTBOM 3aMETHO M3MEHSTH MEKTPUYECKHE XapaKTepUC-
Ky obpasna. [Iupoko IPUMEHSIOTCS TaKWEe UCITBITATENbHbBIE XUIKOCTH, KaK BOJla UIK CMeCh BOJBI CO CITUpTOM. B
KaXJIOM ClIydae CIeAyeT yOeIUThCS, UTO UCIIBITaTeIbHAs XXAAKOCTD HE BCTYIIACT B XUMUYECKYI0 PEAKITUIO C IIOBEPXHOC-
ThEO OOpasIia.
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NHPOPMAILIMOHHBIE JAHHBIE

1. Ilocranosnennem I'ocynapcTsennoro komurera CCCP mo crammapram ot 15.08.89 Ne 2557 sBenen B

neiicrue rocynapersennsiii crangapt CCCP I'OCT 28210—89, B kauecTBe KOTOPOTr0 HEMOCPEICTBEHHO
npuMeHeH craanapr MexaynaponHoii Dnekrporexnudeckoii Komucenn MOK 68-2-17—78 ¢ Ilompas-
Kamm Ne 1 (1985 r.), Ne 2 (1988 r.) m Ne 3 (1989 r.), ¢ 01.03.90

2. CCBUIOYHBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTBI

O603HaYEHNE OTEIECTBEHHOTO
OG03HaYEHNE COOTBETCTBYIOIICTO Pazmen, nozgpasnen, MyHKT, B KOTOPOM
UHGOPMATUBHO-TEXHUIECKOTO
. CTaHmapTa TIPHBEZIeHa CCBUIKA
JTOKYMEHTA, Ha KOTOPBII TaHa CCBUTKA
— MBK 529-76 Brenmenue, gactp 1

3. 3amevannsa K suenpennio 'OCT 28210—89

Texnnueckoe conepxanne MIK 68-2-17—78 «OcHoBHBIE METOIBI MCIBITAHWI HA BO3JEiiCTBHE BHELI-
Hux gakropos. Yacrs 2. Hcnbitanus. Mensiranne Q: I'epMeTHYHOCTb» MPUHUMAETCS IS MCIOJIB30BA-
HASA M PACTIPOCTPAHAETCA HA M3AETUS DJIEKTPOHHONH TeXHHKH HAPOIHO-X03FiCTBEHHOTO HAZHAYCHHA.

B mn. 5.5.1, 5.5.4 seenena Ilompaska Ne 1 (1998 r.), B nmm. 6.2, 6.3.5, npuioxenne E, — IMonpaska
Ne 2 (1988 r.).

5. IIEPEM3JJAHME. Centatps 2006 r.

Penaxrop JI.A. Illebaporuna
Texuuueckuii penakrop B.H. IIpycaxosa
Koppexrop B.HU. Bapenyosa
KoMmmwiorepHas Bepctka H.A. Hanelixunot
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