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IHEProCeTLIIPOCKTA)
YTBEPXJIAIO:

3aMecTUTE/Ib HaualibHHKa [ 1aBTEXYNpaBICHHA
K.M. AHTHIIOB 23 suBaps 1978 r.
1. OCHOBHBIE TTOJTIOXEHHUA

|.1. B HACTORWHX; "YKA3AHHAX 110 ONPEACICRHIO XaPaKTEPHCTUK NOBEPXHOCTHOTO CJIOA
M30JISTOPOB, 3arpA3HECHHBIX B €CTECTBEHHDIX; YCIOBUAX" MPUBEAEHLI METObI ONPEACIEHNA
XAPAKTEPUCTUK 3arpA3HEHMA, OCEBUIEr0 Ha NOBEPXHOCTH H3ONATOPOB HanpAxeHueM Brilie 1000 B,
HAXOQAUIMXCA B ECTECTBEHHBIX YCIOBUAX, JTH METOAbl TPUMEHHMbI KaK B MONEBLIX, TAK U B
nabopaTopHbIX YCIOBHAX.

|.2. XapakTepHCTHKH 3arpAIHEHHA UCITONB3YIOTCS JUIA CPABHEHHUR pa3TWYHBIX HCTOUHHKOB
3arpA3HeHUA Mo ux onmacHocTy nng wzonaumu BJT u OPY, onpeneneHUsA 30HE! BTWAHUS KOHKPETHBRIX
HCTOMHUKOB 3arpasHeRus Ha n3onauuio BJI n OPY u nanbonee 31eKTHBHOIO B JaHHBIX YCJIOBHAX
3arpA3HCHUA BUIA NPOPUNAKTHYCCKUX MeponpuaThit (0OMbIB, YUCTKA, ruapodoOHbIE MOKPHITHA),
CpaBHEHHA 3arpAIHACMOCTH H30NATOPOB pa3HON KOHPHUIypaLWy.

J1s cCpaBHEHUA YCOBUIt 3arpsA3HEHNA B pa3HbIX palOHAX WM Ha Pa3IMMHOM PAcCTOAHHHU OT
HCTOYHHKA 3arpA3HEHNHA B IaHHOM DalOHE BOE W3MEPEHHSA NOMHHAI ObITh BHIMIONHEHBI HA U30AATOPAX
OJIOro THIA,

| foJ1yueHHBIE JAHHBIE MOTYT TaKXKE WCMONB30BATECA JUTA HAKOTIICHHA CBEICHHMA!

1) O CBA3Y OMbITa IKCnmyaTauuy w3omsuuu BJ1 u OPY ¢ xapakrepucTkamMy 3arpa3HeHUS
W30JIATOPOB,

6) 0 CBA3U pA3pALHBIX XAPAKTEPHCTUK UIONATOPOB C XAPAKTEPUCTHKAMU UX 3aTPAZHEHHUA B
€CTECTBEHHBIX YCIIOBHIX.

1.3. XapakTepHUCTHKH 3arpa3HEHHA ONPEaenA0oTCa Ha n3onatopax aeficrayromux BJI n OPY,
YCTAHOB/ICHHBLIX (MOABELIEHHLIX) CIIELHUANLHO 1S U3IMEPEHU.

1N n3MepeHni MOryT UCNOJIL30BATLCA HIONATOPS, 3ATPAIHABLUIUECH MO HAMPAKEHHEM H 6e3
HATIPAXKEHHUA. Y CNOBHUSA UX YCTAHOBKH AOJDKHLI COOTBETCTBOBATE ' Y KA3AHUAM 110 ONpEAC/ICHUIO
pa3pAOHEIX XapaKTEPHCTHK H30JATOPOB, 3arpA3HEHHBIX B ecTeCTREHHLIX yenosuax” (CTIO OPI'P3C,
1977).

XapakTepUCTHKH 3arpA3HCHUA TIOABECHLIX U OTTOPHBIX U30JIATOPOB LIENECO0Dpa3HO UIMEPATEL B
3AKPBLITOM NTOMCILEHUH (NabopaTOpHH, MALIKHE, manaTke U T.4.). IIpY U3MEpEHHH HENOCPEACTBEHHO Ha
MECTE YCTAHOBKH H3OMATOPOB HEOOXOAUMO ITPHHATE MEPBI A1 HCKMOYEHHUS BIIHAHHA BHEWIHUX YCITOBHA
(BeTpa, CONHUA, aTMOCGEPHBIX OCAOKOB) HA TOYHOCTEH H3IMEPEHKIL,

XapaKTepHUCTHKH 3arpa3HEHHUs JOMKHEI ONPEACNIATLECA B [1epUOA HAMOObILEN 3arPpAIHEHHOCTH
W30JIATOPOB, NpEeAWICCTBYOUHA HHTEHCUBHOR OYKCTKE H30NATOPOB OCANKAMH M BETPOM.

[TlepBoc N3IMEPEHUE XAPAKTEPUCTHK 3arpsa3HECHUS JO0MKHO NPOBOAUTHCA HE PAHEE YEM YEPE3 roj
1HOCJIE YCTAHOBKH MK Noche nocneaHeRt YHCTKU (0OMBIBA) M3ONATOPOB B AKcruTyaTaunu. llocneayromue
M3IMEPCHHA MPOBOAATCH B TCUEHHE 2 JIET HE pexke 2 pa3 B roa. HamepeHus npekpainaioresa, koraa
repecracT HabMOAATECA yBETHYEHHE TUIOTHOCTH 3arpASHEHHA W YACIBHOR NOBEPXHOCTHOMN
NPOBOAUMOCTH.

O6mee KOMUYECTBO UIONATOPOB, HA KOTOPLIX NPOBOAATCS HIMEPEHHUA XapaKTCPHCTHK
3arpA3HcHUA, JO/DKHO 00ccreYHBaTE Kak MUHHMYM TIpOrpaMMY HiMepeHult nepreix 2 ner. s
MOCACAYIOIINX HIMEPEHHI AOIMYCKAETCA YCTAHOBKA paHEe UCMBITAHHLIX H30JMATOPOB.

B palionax, A KOTOPBIX XapaKTepHL! peaxue, HO MOBTOPAIOLINECH (] pa3 B HECKONLKO JIET)
NMPUAPOJIHEIE 3arpA3HENNs, onee OnacHkIe, YEM 3arpA3HEHUs NPH OObIYHBIX AJ19 AaHHOro paftoHa
YCJIOBHAX, H3MEPECHHA XapaKTEPUCTHK 3arpA3HEHHA AOMKHEI NPOBOANTLCA Cpa3y ke IoChe
BO3HHKHOBCHHA TAKWX UHTCHCHBHBIX 3aIPA3ZHCHUM.

1.4. [Tpn AeMoHT@XE H TPAHCTIOPTHPOBKE M3ONATOPOB HEOOX0AMMO H3berats moTepH 3arpA3HEHUNY,

OCCBIIHUX Ha MOBCPXHOCTH H30JIATOPOB.



H3onsropsl pazpemactcd Opars pyKaMH TOJBKO 32 METAUTHYECCKUE HaCcTH (1Ianky, reCTHK,
¢nanupl). Ins TpaHCMOPTHPOBKH K30NATOPH! YKIAAKBAKOTCA B AIIMK, OOHTHIA U3HYTPH MATEpPHANIOM,
UCKIIOYAIOUIHM M0M1aJaH|e BO BHYTPL ALLHKa NUIM H BIArd, HNH B CTONKH HA pacTiKKax. YIOXKeHHEIE
H30JI9TOPH! PACKPENAKIOTCA KNUHBAMMY IS KCKMOYCHUS NIEPEKATHIBAHKA TIPH TPAHCNOPTHPOBKE.

1.5. OCHOBHBLIMH XapaKTCPUCTHKAMH 3ArpA3HCHHUA H30AATOPOB ABIACTCA:

- YAennLHadA NnosepxXHOCTHAA NMPOBOAUMOCTL Y ;

- CpeNHAA MOBEPXHOCTHAA NNOTHOCTD ¥ .

OnpeacneHHe OCHOBHBIX XapaKTCPHUCTHK JArPAIHCHHA TIPH HCIOb30OBAHUYM HX o ol .2 asnaeTcH
0043aTeNBHOM,

1.6. HOTIOIHUTENBHBIMH XapPaKTEPUCTHKAMH 3arpA3SHEHUS ABNAIOTCA:

- MOBEPXHOCTHOE COMPOTUBNEHHE M30aATOpA R;

- yllenbHad 00seMHRat NPOBOAUMOCTb BOJHOTO PACTBOPA 3arPAIHAIOUIETO BELIECTBA ¥, |

-~ CONECOACPXKAHME 3ArPRIHAIOUIEro BELIECCTBA 4 |

- 3KBUBAICHTHOE NO yaenbHON 00BEMHON NPOBOAWMOCTH COLEpKAHWE NOBAPEHHON COJIK B
3ArpASHAIOLIEM BELUECTRE 4,

- CpeAHAA MIOBEPXHOCTHAA MTOTHOCTE 3arpA3IHEHHA SKBUBAIICHTHBIM KOJIHYECTBOM ITOBAPECHHON
CONMU ¥, .

1.7. YxazaHHkbI¢ 8 11.]1.5 OCHOBHEIE XapPaKTEPUCTHKH 3arpA3HCHUA ABNAKOTCA PaCHETHLIMU JIS
paiOHOB, B KOTOPBIC H3OMUPYIONIAN CTIOCOOHOCTH ONPEACHAECTCA CJIOEM TBEPAOro BEUICCTBA HA
MOBEPXHOCTU. ITH XapaKTEPHCTHKH HE ABIAIOTCA PACHETHBIMU AN PAROHOB, B KOTOPBIX H30NMMpYIOLLAas
COCOOHOCTD ONPEACNACTCA B OCHOBHOC €CTECTBEHHBIMM YBIIAXKHCHUAMM BLICOKON 3NEKTPONIPOBOAHOCTH
(npuOpeskHBIX 30K MOpell K KPYMHBIX CONEHBIX 03€p, 30H BONU3U NPOU3BOACTB C ra30006pa3HbIMH K
nierkopacTeopuMbsIMH BhiOpocaMi). JIns takux paloHOB pacyeTHOR XapakTEPHCTUKOR 3arpAIHECHUS
ABNACTCA YACNLHAA MOBEPXHOCTHAA MPOBOAHUMOCTH CJIOR 38TPAIHCHUA, ONPEACTICHHAA NPK €CTECTBEHHBIX
yBARKREHHAX (CM.1.2.5), JlononHurenHON XapakTepHCTHKOM 3arpA3HEHWA B TAKUX paltoHaxX SBNAETCA
MOBEPXHOCTHOE COMPOTHBIICHHE UIONATOPOB, ONPEAENECHHOE NPKH ECTECTBEHHBIX YBNAKHEHHNAX
(cn.n.4.3).

1.8. XapakTepuCTHKH 3arps3HEHUA MOT'YT ONPEACNATLCA IS BCEro M30JATOPA H UK OTACBHBIX
YyUacTKoB ero nosepxHocTH. [Ipu pe3ko HEPaBHOMEPHOM 3arpAa3HEeHHH ONpeie/icHHe OCHOBHAIX
XapPAKTCPUCTHK 3aIPAZHECHUS U1 OTHENBHBIX YUACTKOB (HANPUMED, JUIS BEPXHCH B HIDKHEH
MOBEPXHOCTEN TAPENOUYHBIX UIONATOPOR) ABNACTCA 00A3aTENBHBIM. [[OBEPXHOCTH, 3AIPAIHEHHBIE PE3KO

HEPABHOMEPHO, BHIABJIAIOTCA BU3YATBHO.
[Ipu pe3koM HEPaBHOMEPHOM 3arps3HEHUH PEKOMEHAYCTCA ONPEAEAATD TAKXKE JOMONIHUTENLHBIC
¥apaKTepUCTHKY 3ATPAIHEHUS INA OTACNBHLIX YYACTKOB OBREPXHOCTH HIONATOPOB, HAMPUMEDP BEPXHEH 1

HHWXKHEN.
2. OIIPEAEJIEHUE Y AEABHOU NOBEPXHOCTHON MPOBOIUMOCTH CJIOA

JATPAIHEHUA
2.1. TIpu u3MeEpEHUAX CleayeT ONnpeAenaTh YAeNbHEIE NOBEPXHOCTHBIE MPOBOAUMOCTH CIOM

3aTPA3HEHHA Y, U Yo NMPH UCKYCCTBEHHOM UMM €CTECTBECHHOM YBJIAKHEHUAX.
2.1.1. 3naueHne ), onpeaensercd Kak ylIenbHas NoBEPXHOCTHAA NMPOBOAWMOCTb H30JATOpA C

PaBHOMEPHBIM 3arPAIHEHHEM, HMEIOLETO TO XeE 3HAYEHHE NOTHOTO MOBEPXHOCTHOrO CONPOTHBIEHNA R
¥ U30ATOP ¢ ECTCCTBCHHBIM 3arpA3HeHREM. Y AcbHAL TIOBEPXHOCTHAR MPOBOZUMOCTL Y, fIPH PEIKO

HEPABHOMEPHOM 3arpA3HeHUH NOJDKHA OTIPEACASTRCA JUIS BCETO H3OMATOPE M IUTA OTACNBHBIX YHAaCTKOB
ero NnNoBEepPXHOCTH.

2.1.2. 3HayeHHe CONPOTHB,ICHUA R onpenenderca npyu HCKYCCTBEHHOM YBJIQKHEHHH NOBEPXHOCTH
H30JIATOPE 10 COCTOSHHUA HACBHILIEHMA BCErO CNOA 3arpA3HEHUA Baroil 1 COOTBETCTBYECT MHHUMANBHOMY
3HAYCHUIO NIOBEPXHOCTHOI'O CONIPOTHBACHHAA H30NATOPA. YBIAXKHEHUE JOMKHO NPOH3BOAKTRCA
MeJIKoKanenbRoi Baaroft (HanpuMep, NapoM, BOAOTIPOBOJHON WKW JUCTHITHPOBAHHOM BOAOH) C
yaensHoR 06neMHON npoBoauMocThIO He bonee 200 MkCwm/cM. CTpys yBNaXHEHHA HE JOJDKHA

pa3pyumars /ol 3arps3HeHus .
2.1.3. TToBepXHOCTHOE COMPOTHUBIICHHE HIONATOPA JO/DKHO ONPEACNATECA METOAOM BOJIbTMETPA-

aMITEpMETPa TIPH KPATKOBPEMEHHOM TNPUITOKEHUH K 3IEKTPOAM M30/ISTOPA HANPSHXKCHUA TOKA
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|IPOMLILILTEHHOR YacTOTH! HITH METOMMETPOM Ha HanpskeHUe 0,5-2,5 kB. 3nadeHHne npUnokeHHOTOo
HANPAXKCHUA, OTHECEHHOrO K JUIMHE MYTH YTEYKH UCTIBITYEMOro H3OAATOpa NO/DKHO COCTAB/IATEL HE
meHee 20 B/cM. Jlna yCcTaHOBNICHHA MOMEHTA HACHILICHUA CN0A 3arpA3HEHUA Baarod B npouecce
YBROKHEHUA UIMEPUTCABHOE HANPAKCHUE NOHKHO NEPUHOAUYCCKU KPATKOBPEMEHHO [IPUKNANLIBATLCA K
H30NIATOPY ¢ HHTEepBaIoM He 6once 2 MUH, TIPOAOMKUTENBHOCTS NMPHIIOKCHUA HAMPRKEHUA HE NOXKHA
npeBbIlIaTE 3 C.

[Tpy ucrmonw30BaHHK METOIA BONLTMETPA-AMIIEpMETPa HANPAKCHHE JOHKHO U3MEPATHCH
HETIOCPEACTBEHHO MEXIY NEKTPOAAMM HCIBITYEMOIO U30JIATOpA, MPHUEM TOK YTEHKH H MIPHJIOKEHHOC
HallPAXEHUE JOMKHbl PErHCTPHPOBATRCA HA ocuuiutorpade. MeHee NpeANoYTUTEIbHA PErHCTPALIMS TOKa
YTCUKH MHITHAMITEPMETPOM (CTPENTOYHEIM HITH CAMOITHLUYIIIHM),

2.1.4. YaenbHas NOBEPXHOCTHAA NPOBOAUMOCTE ¥, (MKCM) CIIOA 3arpa3HCHUA H30NATOpa MU

YYACTKOB €0 NOBEPXHOCTH BRIYMCIAETCA 110 hopMyne
K
[’y

) 4

R

rae Ky - koagpduument GopMel H3014TOpa UM YHACTKA €ro MOBEPXHOCTH,

R - conporBaeHHE HI0JIATOPA MIH YUACTKA €TI0 MOBEPXHOCTH MPH HACBLILICHUH CNIOR 3arPA3HEHHUSA
snaroft, MOM.

3HaueHUA KO PHULUMEHTOB POPMBI OCHOBHBIX TUMOB NOABECHBIX TAPENOYHBIX H3IOIATOPOB (B TOM
YuCie OTACTLHO UX BEPXHEH B HYDKHENR [ToBepXHOCTER) NpUBEIcHS! B IPUROKEHUK 2 "PykoBoastiix
yKa3zaHHit no BLIOOpY M IKCITyaTaliMK¥ H30IALMH B palfoHax ¢ 3arpR3HeHHOH atMocdepoit” (CIITHTH
OPT'POC, 1975).

B npunoxeHnn 1 K HACTORIUUM YKa3aHHUAM J1aH cnocod rpaduueckoro onpeacieHus
k02 (pUuHeHTOB (GopMbl H3OAKTOPOB NPOH3BOLHON KOHDUIrypauuH (Bcero H30NATOpa M OTHEILHBIX
y4acTKOB €ro NMOBEPXHOCTH). TaM e JUIS HEKOTOPBIX OCHOBHBIX THITOB ITOJBECHBIX TAPETOYHBIX
H30MATOPOB MPHBEACHB! CITPABOYHEIE KPUBBIC, ITO3BONAIOIIHE OTNIPEACTUTE KOAPPHUeHTH hopMBI
MOOBIX YYacTKOB ITOBEPXHOCTH, MOCACAOBATECIIBHO PACMONOKEHHBIX BAOJL NYTH YTCYKH H30NATOPOB.

2.2. 3Hauenme y, (MKCM) onpeenseTCs Kak CPEIHEE 3HAYEHHE YIENBHBIX, ITOBEPXHOCTHBIX

MPOBOAMMOE Tall, MIMCPEHHBIX B Pa3THYHBIX TOYKAX NOBEPXHOCTH U30JISTOpa. Y ACNLHAA NOBEPXHOCTHAS
NPOBOARMOCTL ¥, (IpW PE3KO HEPABHOMEPHOM 3ArPAIHEHUI OMHKHA ONIPERENATLCR [UIA BCErQ U3OARTOpA

W JUIA OTHEJIHLHBIX YHACTKOB €0 MOBEPXHOCTH,
2.2.1. YaensHas NOBEPXHOCTHAR MMPOBOAUMOCTE Y, MIMEPACTCH METOIOM 30Ha. Pabouas yacth

30HA4 npeacTapnseT coboit 1Ba IMEKTPOAA W3 MCAHLIX HAH JIATYHHBIX CTCPXKHEN ¢ MIOCKUMM KPYIBIMH
ropliaMu aamMeTpoM 4 MM H pacCTOAHMEM B CBETY MEXAY HUMU 5 MM. JJICKTPOIbl KpensaTcA Ha KOPNyc
W3 JICKTPOU30JALIHOHHOTO MaTEpHala, HaNpUMEp opraHHyeckoro crekna. Qopma 3oH1a (pyuka, kopnyec,
M3rub INCKTPOAOB NO JTKHE) ZonuHa 06ecneynBaTh BO3IMOXHOCTS MIOTHOrO TIpH/ieraHus pabounx
TOPUOB JICKTPOLOB K THOOLIM Y4acTKaM H30/IALUHOHHON AETaNH H30IATOpA.

OIHO M3 BO3MOXHGIX KOHCTPYKTHBHEIX BBITIO/IHCHUH 30HAa noKa3aHo HA puc.l. MoxeT Onrob
TalOKe IIPUMEHEHA KOHCTPYKLMA 30HAA CO BCTPOCHHBIM YBTAKHEHHEM, HANpAMEpP MO THNTY 30HAA
Hosocubupckauepro,

2.2.2. UcKycCTBEHHOE YBIAKHCHHUE YYACTKOB MMOBEPXHOCTH, HA KOTOPBIX NPOBOASATCA H3IMCPCHHA
30H/10M, BBIITOTHAETCA 10 HACBILUEHUA CNOS 3arpA3HEHIA BOAOH ¢ yAENBHON 0OBbeMHOU NPOBOAUMOCTLIO
He Honee 200 MkCM/CM HIIH TTapoM. Y BIKHEHHE BOACH AOJHKHO NMPOU3BOAUTLCA ¢ NOMOMLLBIO
Ty ILBEPH3ATOPa HITH APYroro ycTpoicTea, obecneynBarolero HaBeCHYIO CTPYIO, HE pa3pyllaAoLyIO
CNON 3arpA3HCHU. Y BIAOKHEHUE [1apOM AODKHO NMPOHUIROAUTRCH ¢ MOMOIIBIO Naura ¢ cortnoM. MOMEHT
HaCBINICHHUA CITOA 3arpA3HERHA QHUKCHPYETCA BI3yanbHO N0 00pa3oBaHUIO OTACABHBIX Kanelb Bard Ha
MOBEPXHOCTH HJIH MO MHHUMAIBEHOMY 3HAYCHUIO NMPOBOAMMOCTH, UAMCPEHHOH 30HIOM,

B MecTax CONMPUKOCHOBEHHS IEKTPOJAOB 30HAA C MOBEPXHOCTRIO H30JIATOPOB HE Z0O/IKHA
CKANJIUBATLCA Blara, Tak KaK 3TO MOXET NPUBECTU K HENPABWILHOMY H3MEpPEHUIO TIPOBOAMMOCTH. Bo
3bexaHKe ITOro B Ciry4ae HEOOXOAHMOCTH H30JIATOP BO BPEMA RIMEPEHUH NOXEH OLITh HAKJIOHEH.

2.2.3. [Tepen n3MepeHUAMH MOBEPXHOCTb M30/ATOPA Pa3iCiACTCA HA 30HLI, B NPC/C/IAX KOTOPbIX
3arpA3HEHUE Ha OCHOBaHHH OCMOTPA MOXKHO MPHHATL pABHOMEPHBIM. KOTHYECTBO 30H ONpEeAEAcTCA

YCNOBHAMH 3arpa3HeHHA H KOHQHrypauueH usonatopa.
[IpuMep pasacacHUS NOBEPXHOCTH HIONATOPA HA KOJILLIEBLIE 30HB! NPUBCAEH HA PpUC.2. 30HBI C
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pa3THYHBIMH 3arpAIHCHUAMH BBIAC/AIOTCA NOCICAOBATENSHO BAONL ITYTH YTEUKH K30ARTOpa. B
HEKOTOPBIX CTyYadX, HapMMep NpH NMpeodnanaloiieM HanpaBieHHH BETpa, Ha NMOBEPXHOCTH HIOIATOPA
NOMOJNHHTEILHO BbIICNAIIOTCA CEKTOPHBIE 30HBI, B IPEACNaX KOTOPHX 3arpa3HEHHE MOXKHO NPHHATS
NPHONIH3HMTENBHO PABHOMEPHLIM. YBIOKHEHHUE CII0A 3aTPA3HEHHA K MOCICAYIOMEE UIMEPEHHE
NOBCPXHOCTHOrO CONPOTURNCHUA MEXKAY 3NCKTPORAMM 30HAR JOMKHO IPOBCAUTLCE NOCACAOBATEALHO
M0 30HaM.

2.2.4. B kaxaoi# 30H¢ BbIACNAETCA MECTE H3MEPEHHUMN, KOTOPBIE AOMKHLI OBITH NPHONHIHTENLHO
PABHOMEPHO PACTPEAC/ICHE! N0 MOBEPXHOCTU JaHHON 30HLI. YHUCNO N TAKUX MECT, B KOTOPLIX NPOBOIAATCH
H3IMEPCHUA, B KDKAOH 30He JomxHO ObiTh He MeHee 10 (06suno n=10+15).

[1pn uaMepeHUH INEKTPOALI 30HAA XOMKHEI TVIOTHO CONPUKACATRCA C YBIaXKHECHHON
NOBEPXHOCTHIO B BHIJC/ICHHOM MeCTe HaMepeHuit. Jlanee OMmKHO HIMEPATECA 3HAYCHHE HANPAXKCHNA H
TOKa WM HEMOCPEACTBEHHO U3MEPAEMOro MOBEPXHOCTHOTO CONMpoTUBNEeHU. Bo H3bexaHne MOACYMKH
N3MEPEHNA B YBJIAKHCHHBIX TOYKAX JaHHOH 30HEBI CNEAYET NPOBOAUTE BO3MOXKHO KOPOTKHI HHTEpBAT
BPEMCHU.,

2.2.5. Conporusnenue R, yBnaxHeHHON NOBEPXHOCTH H3ONATOPA MEXKIY IMCKTPOAAMH 30HAA
MOMXHO M3MEPATHL MOOsIM NpuSopom (MOCTOSHHOTO KWIU NEPEMEHHOTO TOKA) KNAcCa TOYHOCTH HE HWKE
4,0. 3naucHne NPHIIONKEHHOIO K 3REKTPOAAM IOHIAA HIMEPUTENLHOrO HaNPHKCHHA JODKHO HAXOAWTHLCA B
npeaenax 12 - 500 B.

2.2.6. YaenuHas NOBEPXHOCTHAS NPOBOAUMOCTD CITOS JATPAIHEHUA MEXKITY INCKTPOAAMY 3011 Y.,
(MkCM) nonvua onpenensThes no popMmyne

]

X
x5 —R‘E,(Z)

rae Ky, - koapduumenr popmrl 30114,
R, - CONpOTHRACHHUE CMOA 3aTPA3HEHUA, HIMEPCHHOE MEXKAY NEKTpoaaMHu 30HA8, MOM.
Jins 30H1a ¢ pasmepamMu no n. 2.2.1 yaensHas NoBEPXHOCTHAS NPOBOAUMOCTE CNOA 3arpA3IHEHUR

MEXITY JNIEKTPOAAMU MOXKeET ObITh OnpeneicHa o hopmyne
. (3)
2R,

2.2.7. Cpeltee 3HaUCHHE YACTLHONR NOBCPXHOCTHOR NPOBOAUMOCTH CIOA 3aTPAIHECHUA B KBKION
30HE BRIYUCIACTCAH Mo hopMmyne
1
Z ;f.;r

K, < 1
Xsx = =""’:'m"2“‘_‘:(3)

n fa] Ry

(A€ ¥ - YACAbHAR NOBEPXHOCTHAR NPOBOAUMOCTS B § - M MECTE

paccMaTpHBacMoO# K- 30Hbl,
N - YUCJ10 MECT UIMEPEHUH B 1aHHON 30HE,
Ry - COMPOTHBACHHE CIOR 3ATPAIHCHMA MCXKAY INEKTPOJAMM 30HAA, MIMEPEHHOE B I-M MECTE

paccMaTpuBacMoit K-t 30HBI.
2.2.8. YaensHas NOBEPXHOCTHAR NMPOBOAMMOCTD Y, CJIOA 3arpsA3HCHHA BCErO U30/IATOpR

BRIYHCIACTCA 110 PopMyIIe

As =

ZZSA’SK

As = 2=l < ' (5)

14 Yo - CPEAHEC 3HAYEHUE YACIBRON NOBEPXHOCTHON NPOBOAHMOCTH B K- 30HE 30ATOPA,

onpeacncHuoe rno gopmyne (4);
Sk - nhoinaak MOBEPXHOCTH K-H 30Hb,

m
S=ZS‘,‘f - (INIOMANAL MTOBEPXHOCTH BCETO H30JIATOPA,
K=l

m — YHCAO 30H.
Cnioco6 onpencneHHa nnowancH NOBEPXHOCTH OTIACIBHBIX YYaCTKOB H30JIATOPA (MpH
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NOCIEAOBATENEHOM pacNoOIOXEHUH YYacTKOB BAONE ITYTH YTEUKH) NPHBEACH B mpHioxeHnH 2. Tam xe
yKa3aHsb! MOJIHbIE JIOWAAR NOBEPXHOCTH H TIOWAAH OTACNBHAIX YYaCTKOB ITOBEPXHOCTER HEKOTOPBIX
OCHOBHLIX H3O/IATOPOR Tapc/IOYHOro TUMA pa3diuyHoR koHdurypaumy. ITpuscaeHHbIC B NPUIOKEHUH 2
KPHBPRIC NO3BOJIRIOT OMPEACTATE NAOMWAAL THOOBIX KONBUEBBIX YHACTKOB MNOBEPXHOCTH, 1OCICAOBATENRHO

PACITONOKCHHBIX BAOAL ITYTH YTEYKH H30/ATOPOB.
2.2.9. B Tex cayuanx, KOraa 3aTpyAHUTEABHO pa3fie/IATh NMOBEPXHOCTH H30IATOPA HA 30HBI C

NMPHOTUIHTCILHO PABHOMEPHBIM 3arPA3HCHUEM, 3HAHCHHE YIACTBHON NOBEPXHOCTHOM IIPOBOKMOCTH ¥
BCErO H30NATOPA MOXKET OBITH NMPUONMKEHHO BBIYMCIIEHO IO dopMyIe

—f_ﬁii_l_ (6)
A =N ~ R’

rae N - obimee yucno usMepeHun 30HI0M,

R, - CONpOTHRAECHHUE CN0OA 3arPA3HEHHA MEKIY 2JIEKTPOAaMH 3J0HAA TIPH | -M H3IMEPEHUH.

B arom cnyvas uncio N 0/mKHO ObITH JOCTATOMHO BEJIMKO (HanpuMep, He MeHee 40 uaMepenutt
I\ W30NRTOPOB TApeNOYHOTO THTA), & MECTA H3MEPCHRI 30HAOM A0MKHEI 110 BO3MOXHOCTH pABHOMEPHO

pacnpeieNIATECA 1O BCEH NMOBEPXHOCTH U30NATOpA.
2.2.10. B BeXoTOpBIX CIyuYasX y H30JATOPOB TApPENOYHOM THNA (Hanpumep, » paftoHax ¢
MOYBCHHBIMH 3arPA3ZHCHUSMH) 3arpA3HEHHE BEPXHENR H HibkHEH noBepXHOCTEH npubnuzuTensHO

pasHOMEpHO. TOrAa cpeaHas yaenabHas NOBEPXHOCTHAS NPOBOANMOCTL OTALNABHO AR BEPXHEH U HIDKHE !
1oBepXHOCTEH MOXCT OhITh OtpeenieHa no dopmyne (4), a yaenbHada fOBEpXHOCTHAA MPOBOAUMOCTD Y,

BCCIO WIOITOPIL MOXKET Bhith BINHCACHA O QOpMYy e

Y X.\'H‘S}{___i’ At SH (7)
N \ :
h” 'k SH
UAC B W 1) - RILASKCHE, OTHOCAIIUECH COOTBETCTREHHO K BEPXHER ¥ HIKHENR NOBEPXHOCTAM
WILINTOPA.
B paccMarpusaemomM ciyyae B gopmyiie (7) BMECTO FHAMEHMI Yo, M Y, , ONTPEREACMEIX C
NNOMOULBIO 30HAA, MOTYT OBITH HCNOJIB30BAHBI TAKKE 3HAYEHUSA Y., W Ygy , ONPEACNIEHHEIE ¢ MOMOLBID

BCOMOraTeIbHBIX 3NEKTPOROB (CM.N.4.2).
2.2.11. Ha xpynuorabapUTHbIX NOACTARLROHHLIX H30NATOpaX HIMEPEHUA LenecoobpasHo

MPOBOANTL 30HAOM CO BCTPOCHHLIN YBIAKHEHUEM KENTOCPEACTRCHHO HA MECTE WX yCTaroBKY {.0e3
aeMunTaka). Ha usonsaropax amoro TMna Oy CTUMO OrPaHHYUTECA TONBKO U3MEPEHHAMH 30HAOM, be3

onpeacneHHA OCTANbHBIX XAPAKTCPUCTHK JArPAIHCHHUA.
2.3. Ang nonyyeHUA CONOCTaBUMAIX PE3Yy/IbTATOB HAMEPCHHUN, BEINOJIHEHHBIX NMPU TeMnepartype t°C

OKPYXAIOLUIEro BO3AYXa, 3HAYCHUA YAENbHOA NMOBEPXHOCTHOM MPOBOJANMOCTYH AOTUHB! ObITL NPHBENEHD!
K TeMnieparype Bo3ayxa 20°C no ¢popmyne

FAC ¥, ¥ ¥, - YACHBHLIC [TOBEPXHOCTHAIC POROAUMOCTH COOTBCTCTREHHO NIPKH TeMMiepaTypa

okpyxkatouero Bozayxa 20°C u t °C, npu koTopolt NpoBOAMINCE H3MEPCHHR,
o - nonpaBoYHbIf xoahPuureHT (HepeTcs nio puc.3).
2.4. Y aenbHBIC NOBEPXHOCTHHIE MIPOBOAUMOCTUH Y, U Yo IUIA KDKAOTO CPOKA HCNHITAHMHA NOJKHEL

ONpEeAeATECS HE MEHEE YEM Ha JICCATH NOABECHRIX M30JIATOPAX TapEOYHOI0 THIa JaHHON
KOH(Urypauud, HaXoaALIUXCA B OAMHAKOBLIX YCNOBUAX 3arpAIHeHus. JI1A ONOpHBIX U NPOXOAHBIX

M30JIATOPOB, 3 TAKKS JUI4 BHEIUHEH M30NALUMH 31eKTPoobOpYIOBaHUA ¥, H Y JOJDKHEI ONPEAENAThCS

HE MEHEE YeM HA TPEX M30JIATOpax.
JIng xaKaoro Cpoxa UCNBITAHUA ONPEACIAIOTCA CPEAHME 3HAYCHHA Y, M ¥, U3OJATOPOB JAHHOTO

THnAa. B KayecTse pacueTHOrO 3HAMCHHUA Y, U Y, W30NATOPOB AAHHOTO THUMA (B TOM YHUCE OTAECAbHBIX

HX TTOBEPXHOCTEN), 3arpA3HCHHEIX B JJAHMLIX YCIOBHAX, NPHHHUMAETCH HAMbobLIISE U3 CpeHUX
3HaveHntt y, W Y, 3a BCC BpeMA WCHIBITaHHM},

2.5. UsmMepeHHa ¥, H Y, MOTYT NNPOBOAMTHCA TAKKE NPH ECTECTBEHHBIX ATMOCPEPHBIX
YBIDKHCHUAX PA3ITHYHOrO BHIA H HHTEHCHBHOCTH, HIMCPCHHA 1TPOBOAATCS B TCHCHHE HE MEHee 2 JIeT U
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He McHee 10 pas B rox npH Haubosiee oNacHLIX W1 Jamio MECTHOCTH BHJlaX YBAaXHcHUY. [N xakaoro
cAydas YBIaXXKHEHUS ONpEAENACTCA CPeAHCE 3HAYEHHE Y, U Y. . 3a pacHCTHOE NPHHUMACTCA

HanOonbiee H3 CpeaHUX IHAYEHHH 34 BCE BpeMA UCNBITAHMIM,
2.6. B xauecTBe KpUTEPHEB HEPABHOMEPHOCTH 3arpA3HEHHS H30JISTOPOB MOXKET OBITEH
MCTIOJIB30BAHO OTHOMIEHHUE YACTLHEIX MPOBOJAMOCTEN OTACIBHBIX MOBEPXHOCTER H30NATOPOB

(HanmpUMep, OTHOLIIEHHUE AR ypy 22 AR H3OJNATOPOB TAPEIOYHOro THNa). B kauecTae oHoro M3

Xri Xsu

KPUTEPHCB HEPABHOMEPHOCTH 38rPAIHEHNA MOXKET ObiTh MCMONDIOBAHO TAKKE OTHOLIEHNE s NS
AR

H30/1ATOPA B LENOM H JUIA OTAENLHBIX €ro NopepxHocTeR (HanpuMep, OTHOLIEHHE At H 258 ana

X Xrp
H3ONATOPOB TAPENTOUHOTO TUNA),
3. ONPEJEJIEHUE CPEJIHEY MTOBEPXHOCTHOU IMIOTHOCTH CJIOA 3ATPSI3HEHUSA

3.1. obliee KONUYECTBO 3arpA3HAIOIICTO BEWECTBA, OCEBLIErO Ha NOBEPXHOCTh M30ISTOPA MITH Ha
€€ YacTh, ONpeaenaeTcs CUMCTKON HITH CMBLIBOM. CMBIB CNIEAYET NMPUMEHATD TOILKO NPH MaJTbiX
NAOTHOCTAX 3arPA3HEHUA M30IATOPOB.

3.2. [lpr OYHMCTKE 3arpAZHAIOUICE BEUIECTBO CHUMAETCH BONTOCAHOM IETKON 1Py
HELUEMCHTUPYIOLLEMCS CIIOE 3arPA3HEHNS WIH METANIHYECKUM CKpebkolt (HanpuMep, meTkoH, NeapuceM
OpUTBLI HAK NONBTOMKON) NPU BCEX BHAX 3aTPAIHECHNA.

ECiy CYUCTKA NPOUIBOAUTCA ¢ AEMOHTUPOBAHRHOIO MIORITOPA, OH NOMEMIACTCA HA INCT Tiainkoi
Gymard (Harpumep, BOWEHON KAJIbKW) U TWATSNEHO OYHILAETCA OX 3arPA3HEHUA, [10CHE Yero
3arpA3HAIOLLIcE BetecTRO cobupaeTca ¢ 6ymary B nakeTHk unu npobupky. IlpH HCronb30BaHHUY LUETKH
HeOOX0AMMO TIATEILHO OYUCTD €€ OT 38MPA3HEHHA M CHATLIR CO LIETKH OCTATOK A00aBHTH K paHeH
CHATOMY 3arpasHaouieMy seurectsy. HeobxoruMo uzberats nonaganus 3arpa3IHeHMR ¢ METAITHYECKHX
yacTeHl U301ATOPA B CHATOE 3arpA3HAIOIIECE BELIECTBO.

Ha naketuke wnu npobupke ykasbiBaloTCA JaTa JEMOHTaXA, NMPOAOIKHTEABHOCTL 3arpA3HEHHA
W30/IATOpa, HAMMEHOBAHHE JTHHHU WK CTCH/1a, HOMEP ONOPLI ¥ TMPNSHALI (KONOHKH), NIoIaab
NMOBEPXHOCTH, ¢ KOTOPON NPONU3IBEREHA CYUCTKA,

[Ipy pe3ko HEPABHOMEPHOM IATPRIHEHUN BHIACAMOTCA MTOBEPXHOCTH, & KOTOPLIX OUNCTKA JOMKHA

MPOH3IBOAUTECK PA3NCABHO,
3.3. Cpennas noBEPXHOCTHAA MJIOTHOCTS JArPA3HECHHUA ¥ BRIYHCIAETCA KAK YACTHOE OT JACICHHSA

MACCHI 3arPAZHAIOUICTO BEUICCTBA Ha TIJIOIA/6L TOBEPXHACTH, ¢ KOTOPOH NPOUIBROAUNIACE CHUCTKA
(Mr/cm?%). Macca 3arpasHAOmMEro BEIecTBa onpeAeNSeTCs Ha aHATHTHYECKHX Becax. Beluucnsercs
CpEAHAS MOBEPXHOCTHAA MJIOTHOCTD 3arPAIHCHUA BCErO N30IATOPA M (ITPH PE3KO HEPABHOMEPHOM
3arpA3SHEHHN) CPCAHAR MOBEPXHOCTHAN MAOTHOCTD 3arpA3HEHUA OTACABHBIX MOBEPXHOCTEH H30NATOPA,
(HanpuMep, BEpXHER K HIHKHER ANA [TOABECHBLIX M30JATOPOB TAPENOYHOro THTa), ITnoany noBepXHOCTH
OCHOBHBIX THIOB MOJABECHBIX TAPEIOYHBIX H3I0NATOPOB, B TOM YHUCHE PA3ACNBEHO HX BEPXHEH Y HHXHEH
MOBEPXHOCTEN, NMpUBEACHBI B MPMIOXECHUN 2, "PyKoBOAALLMX YKa3aHuM No BuIOOpPY U IKCIITyaTauuy
M30NAUMM B palioHax ¢ 3arpssHennol atmocdepoit”.

3.4, [Tpr CMBIBE UIORATOPH! NMOABCHIKBAIOTCE HAN COOPHUKOM (HaRPHBMED, IMANKUPOBAHHBIM TA30M),
32TCM C TTIOMOUIBLIO BOJIOCAHAIX IICTOK 3ArPAIHCHUE TIIATENLHO CMEBIBAETCA BOJIOH C IMOBEPXHOCTH
H3onaTopa B cbopuuk. YaensHas o6neMHas npoBOAMMOCTE BOAR! JoNieHa 66ITh He O6onee 100 MkCm/cM.,
PacTBop 3arpa3HAIOIIEro BEUECTBA MEPEIHBAETCA B COCY (CTCKIAHHBIA, kepaMHUYECKUH UK
3MAIUPOBAHHBIN) U 3aTeM QUIBTPYETCH Yeped Cyxylo GuneTpoBaNbHyl0 OyMary, npeaBapUTe/IbHO
B3BCIICHHYIO HA aHaIuTHuecKUX Becax. Ilocne 3aroro punsTpoBansHas 6yMara noBTopHO
NPOCYIIUBAETCA U B3BEIINBACTCA. Macca HEpaCTBOPUMON YacTH CMBITOIO € 3aRaHHON NOBEPXHOCTH
3arpA3HAIOLIErO BEIECTBA ONPEACNIETCA KAK Pa3HOCTh MAce NOKPLITOH 3arpa3HeHHeM H HacTe Oymaru.

Haoca BoaopacTBOpUMON YACTH 3arpA3HEHHA ONPEACNACTCA NOCAE BHINAPUBAHNA
oThHALTPOBAHHOTO PACTBOPA KAK MACCA NMAOTHOrO ocanka (cM. pa3a.6).

O0imee KOAWUCCTBO 3arpA3HAIOMICTO REMECTBA, CMBITOrO ¢ 3aaHHON NOBEPXHOCTH U30AKATOPA,
onNpeaeniacTcs KaK CyMMa pacTBOPUMON M HEPACTROPHUMON COCTARNAIOIIMX 3arPAZHCHUA,

3.5. Ha mBO/IALMOHHBIX KOHCTPYKUHAX OONBIION CTPOMTENLHON IUIHHB! C MOBTOPAIOUIHMHCA 110
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BHCOTC WICMCHTAMH C OIMHAKOBBIM 3arpA3HEHHEM (CTEPXKHEBBIC M30NIATOPHI, MOKPHIMKH) CYUHCTKA
MOYKCT LIPOH3BOAHTBCA € YacTH M3onsTopa. CYHCTKY ¢ BepXHeHR W HIDKHEH yacTeit oaHoro u3 pebep U C
MeEXUY peOEpHOro MPOMEXKYTKA CTEPIKHEBBIX HIONATOPOB AOITYCKAETCA NPOH3IBOAMTE Yepes kaxapie 0,5 M
BLICOTHI H30MATOpOB. AN (papdoposbix MOKPLILEK OOMBIIOro ANaMETPa AOMyCKaeTCA NPOH3BOAUTD
CYHCTKY ¢ KDKA0H YacT¥ NMOBEPXHOCTH NNoinaasio Ha MeHee 200 cm® yepes kakanie (0,5 M BLICOTHI
IMOKPLIILIKH, B TOM YHCJIE C BEPXHUX H HIDKHUX NOBEPXHOCTER pebep H Mexaype6GepHOro NpoMexyTKa.

3.6. B xauecTBe OJIHOTO U3 KPHUTCPHEB HEPABHOMEPHOCTH 3arPA3IHEHHUA H3OIATOPA MOXKET GBITH
HCITONb30BAHO OTHOUWICHHE CPESHUX NMOBEPXHOCTHERIX NIOTHOCTEH 3arps3HEHHA OTACAbHBIX €ro yacTelt
(HanmpuMep, OTHOWIEHHE CPEAHUX TTOTHOCTEHA 3arpa3HEHUs BepXHeR H HIDKHEN NoBepXHOCTE !
MOABCCHEIX MIONATOPOB TAPEIOUHOTO THINA).

3.7. Cpenuas nOBEPXHOCTHAA MJIOTHOCTDL 3ArPA3SHEHNA JU1A KOKAOI0 CpoKa AEMOHTaXKA A0iKHa
ONPEACNATHCA He MEHEE HYEM Ha TpEeX N30NATOpax AAHHON KOHQHUIrYpaLHH, HAXOOALLIMXCA B OAMHAKOBBIX
ycrnoBusax 3arpa3HeHUa. [1o pe3ynsTaTaM H3MEpEeHKN Ha BCEX M30/IATOpPaX NAHHOIO THNA,
JEMOHTHPOBAHHBIX ORHOBPEMEHHO, ONPEAENACTCA CpelIHEE 3HAUECHHE, B Ka4eCTBE PACYETHOrO 3HAYCHNA
CpeAHEN NIIOTHOCTH 3arPAIHEHHUA H30NATOPOB AAHHOIO THUIIA (B TOM YHCIIE OTHENBHBIX WX
MOBEPXHOCTEN), 3arpA3HEHHAIX B JAHHBIX YCIOBUAX, IPUHUMACTCA Haubonbiee U3 CpeaHNX 3HAYEHHR,

NOJTYUEHHRIX 33 BCE BpEMSA UIMEPEHUN,
4. OITPEAEJEHHUE TTOBEPXHOCTHOI'O COIMPOTHUBJIIEHUSA U30JIATOPA U ETO

OTAEJIbHBIX YYHACTKOB

4.1. 3HaueHHUE NOBEPXHOCTHOI'O COMPOTHBACHHA U30NATOPOB R NMPH UCKYCCTBEHHOM YBR@XHEHHH
OMPCLENACTCA M0 MCTOAMKE, YKaszaHHOM B nn.2.1.2 n 2.1.3.

4.2. 3naueHus NOBEPXHOCTHOrO COMPOTHBIICHUA OTACIBHAIX YHACTKOR U3ONATOPA JOMKHEL
OUPCUACHATHLCH MO METOAMKE, YKa3aHHON! B nn.2.1.2 11 2.1.3, ¢ NOMOILEIO BCMOMOraTe/IBHbIX
MCTRIIWYECKUX KOTbLIEBRIX JIEKTPOAOB, HAKITABIBAEMEIX HA NTOBEPXHOCTH H3ONATOPA. B YacTHOCTH, Ans
PHIJICIBHOTO H3IMEPEHHA COMPOTUBICHUA BEPXHEH U HIKHEH MOBEPXHOCTEH HIOMATOPOB TAPEMOUHOIO
THITa MOTYT OBITH HCNOJIB30BAHBI BCTIOMOTATC/IbHBIE FTHOKHE 3MEKTPOIBI, YCTAHABIUBAEMBIE 110 Kpalo
Tape.1kn (puc.4).

4.3. 3HauYeHHe COMPOTUBIICHUA R MOXET ONPEACTATLCA TAKKE NPH €CTECTBEHHBIX aTMOC(EPHBIX
YBIOKHEHHAX. M cnbITAHUA NMPOBOAATCS 110 METOAMKE, YKazaHHOR B 1.2.1.3. [Ipu 31OM DONMHE
PETUCTPUPOBATLCA BUI, NMPOAODKUTENLHOCTE H MHHTEHCUBHOCTE YBITOXKHEHHUA, OTHOCHTENLHAA B1aXHOCTH
BO3AyXa, YACIbHAA JIEKTPONPOBOAHOCTE OCAAKOB.

4.4. [ToBepXxHOCTHOE COTIPOTUBJIEHHE IOMKHO ONPEACNATLCA KaK CPEAHEE 3HAUCHHNE PE3YNILTATOB
M3MEPCHUI HEe MEHEE YEM HAa ACCATH MOABECHEIX H3ONATOPAX TAPENOUYHOTO THITAa JaHHON KOH(pUIypalUMH,
HaxXOIAILMXCA B OAMHAKOBBIX YCIIOBUAX M 3arPASHABIUMXCA OAHO Y TO ¢ BpeMA. [na onopHeiX U
IPOXOHbIX U30NATOPOB, a TAKKE JUIA BHELUHEH H30/5UMKN 3/1eKTPpo0oOOpY I0BAHUA NMOBEPXHOCTHOE

CONPOTHRACHUE NOANKHO ONIPCAC/IATECA HC MCHEC YEM Ha TPEX HIOIATOPAX,
S. ONMPEAEJEHUE YV AEJBHON OBbEMHON IMTPOBOIUMOCTH BOAHOI'O PACTBOPA

3ATPASHAIOUIEIO BELLIECTBA

5.1. Jlna mamepeHus yaenbHoH oObreMHOM NPOBOAUMOCTH BOAHOIO pacTBOpa 3arpA3HAIOCTO
BEILECTBA, CHATOrO C NOBEPXHOCTH U30NATOPA, NPUIOTOBILETCA BOKHAA CYCIEH3UA ITOr0 BELIECTBA B
AUcTHINHpoBaHHoM Boje. KoHueHTpalms cycnen3ny genada 6uirh 235 r/n. Tlpu ManoM KonuuecTse
3ArPA3HAIOUIEr0 BELUIECTBA AOMYCKAETCR MTPUrOTOBNEHUE CYCNEH3UH ¢ KOHIEHTpauuen 2 r/n.

5.2. Ilepen npHroToBjieHWEM CYCTICH3HU CHATOE C MOBEPXHOCTU U30NATOPA 3arPA3HAIOLIEE
BEWIECTBO IMPOCYmMUBACTCA MpH Temneparype okono 100°C, TmaTensHo pasMenbyacTcs B CTYNKE
(pasMepnl wacTiLl He Ooniee 0,2 MM). B3mremuMBanue cyxoro BemeCcTBa NPOU3IBOAUTCE Ha AHATUTUUECKUX
Becax. [IpHroToBAcHHAA CYCIEHINS 3arpg3HAIONIET 0 BELIECTBA TIIATENBHO MEpeMCINUBAETCS U
BBLACPAKHBACTCA NNPH KOMHATHOH TEMNEpaType OKoao | CyT, NOCE Yero MOBTOPHO NMEPEMEIIHBACTCA H
dunbTpYETCH, HanNpUMED, C NOMOILIO UNbTpoBansLHON Oymary.

5.3. YaenbHad 00n€MHasn NPOBOAUMOCTE PAcTBOpA U3MEPACTCA NpHbopaMH AA HIMEPEHUS
3ICKTPONPOROJHOCTH PacTROPOB (peoXopaAHbIM MOcTOM P38, koHaykTOMEeTpaMn MM34-64, K1-4, KJI1-
2) 1 OCHAIIECHHBIMH 3MIEKTPONUTHYECKHMH AuelikaMy. JlormyckaeTcs U3IMepATh yIEnsHYO 00BEMHYIO
[MPOBOAXMOCTE METOAOM BONETMETpPA-aMIICPMETPa WM METOZIOM BOJNBTMETPA Ha NePEMEHHOM
HaMPAHKCHUH NMPOMILINEHHOM YacTOTE! (JIPHIIOKEHHH 3).

5.4. U3aMepennoe 3HaYeHHE yaeNbHON 00beMHOH MPOBOAKMOCTH JODKHO OBITH NMPHBEACHO K

8



TeMmneparype so3xyxa 20°C no Gopmyne
Avo = Z_.,.; , (9)
a

[A€ Y. U Xy, - YACHLHBIC 00BEMRBIE POBOAMMOCTH COOTBETCTBEHHO NMPH TEMIEPATYpe BO3OyXA

20 °C u Temneparype usMepscmoro pacrsopa t °C,;

@ - nonpaBoOMHHIA ko3(PPHUIMEHT, KOTOphIH Oepercs no puc.3.

5.5. Yaenenad 06seMHaA NPOBOAHMOCTE BOJAHOIO PacTBOpa 3ar pA3HAIONIETO BELIECTRA
OTNpEAENACTCA KaK CPpEAHEE IHAYCHMAE U3MEPEHHH NPH CMBIBE MIIH CUUCTKE 3arpA3HEHUR HE MCHEE YEM C
NBYX H30JIATOPOB, HAXOAAWIKXCA B OAMHAKOBBIX YCIOBURX M 3arPA3HABILUXCA OAHO U TO Xe BpEMA.

6. OIIPEAEJIEHUE CONECOJEPXAHHUA 3ATPA3ZHAIOLIEI'O BEHIECTBA

6.1. OrpuneTpoBaHHE! 10 11.5.2 pacTBOP BRINMAPUBACTCA €3 KHIICHNA (HanpyUMep, HA BOJAHON
6bane). lna aToro ucnons3yercs He MeHee 30 r pacTropa. Brinapusanue NPOUIBOAUTCH B COCYAE MACCON
Py (HanpumMep, B TOHKOCTEHHOM CTEKJIAHHOM CTakaH4duke MK dapdoporoit vatke). Macca nnotHoro
OCTAaTKa BOJOPACTBOPUMBIX CONEH onpeaenaerca kak pa3HOCTbh MEx QY Maccolt cocyaa P nocne
BhINApUBAHKA W NepBOHaYanbHON Maccol cocyaa Py.

[1pu BeinapuBaHuK PACTBOpA, NMONYUEHHOIO H3 CYCNCH3UU C MacCON 3arpa3HAIoLIero seuecrna Q,
cCoAepxaHue soropacTBopuMelx conelt (%) onpeaensercsa no popmyne

=% 100 (10)

ﬂ'_"

6.2. 3naueHue conecoiepkaHus 3arPAIRAIOWEro BCICCTRA AOMKHO ONPENCNATRCA KaK CPCILCe
IHAYEHHE UIMCPEHHUH, NMPOBEACHHLIX HE MEHEE YUEM HA ABYX M30JIATOpAX, HAXOAAUMXCA B OAXHAKODHIX

YCHOBUAX W UICPAHABLIMXCA OJIRO U TO KE BPEMS,
7. OTTPEJEJIEHUE OKBUBAJIEHTHOI'O COIIEPXKAHUA [TOBAPEHHOH COJIH B CJIOE

JAT PAIHEHWUA
7.1. DxBUBANEHTHOE cojicp>xaHue mosapeHHOM conu NaCl (3kBHBANEHT 10 ¥, ) COOTBETCTBYET

TaKOMY NPOUEHTHOMY COACPXAHUIO NTOBAPECHHON CONMHU B 3ATPAIHAIOLLICM BELUECTBE, NPH 3aMEHE KOTOPBIM
BCEX PaCTBOPHMBIX BELUECTB, COAEPKALIMXCA B 3ATPASHEHUH, Yae/ibHAS 060 bEMHAs NMPOBOAUMOCTS
pacTBOpa HEe U3MEHWTCA, UCIIO/Ib3YA ITANOHHYIO 3aBUCKUMOCTD (PUC ..5), MO IHAYEHNIO YACNTLHOIO

1
06bEMHOFO CONMPOTHBIICHHA pacTBOpa O =-— ONPEACTAIOT IKBUBANCHTHYIO CONEHOCTh pacTropa K, T.c.

Ay
3KBUBAJICHTHOE COMIEPXKAHHUE NMOBApEHHOM CONU B TUCTUIINHPOBAHHOM BOAE (1),
DKBUBAIEHTHOE COAEPKAHUE NOBAPCHHON Con B cnoe 3arpazHeHdn (%) onpenengercs no

rae K - 3KBMBAICHTHAA COJIEHOCTh PacTBOpA IO ITANOHHOE KpHBON, I/,
C - KOHLEHTpalMA RCXOAHOM CyCneH3uN 3arPA3HAIOMICTO BelieCTRa B AMCTHANUpoBsaHHol soxe, r/n.
[Tpumep. KoHueHTpalua 3arpa3HAIOLIETO BELIECTBA B AUCTHIHIMPOBAHHON! BOAE paBHa 25 1/n.

Uamepennas yaenbHan o0beMHAR NPOBOARMOCTD PacTBOpa, Npuseientas k 20 °C, z,.,, pasna 1000
MKCM/cM. Y aenbHoe 06beMHOE CONPOTUBNICHKE PACTBOPA COCTABAAECT

0, =——=1000 OM cm.
Xv

[To kpuBo#i puc.5 HaxoauM K, pasroe 0,55 r/n.
[To dopmyne (11) onpeaensem IKBUBANEHTHOE COAEpKAHUE NOBAPEHHON conu

100-0,55
U, = ———""=22%
23
7.2. DKBHBAIECHTHOC COAEpXXaHHE TOBapEHHONR COTH B CJ10€ 3arpA3HCHUA AOKHO ONPEACNATLCA
KaK CpeaHEe IHAYCHHAE HIMEPEHHUA, NMOTYYCHHEIX HE MEHEE UEM HA ABYX H30IATOpAaxX, HAXOMIMWXCA B

OJHHAKOBBIX YCJIOBHUAX H 3AIrpAIHABIOINXCA OTHO H TO XK€ BpCM1.
8. OITPEJIEJTEHUE NMMOBEPXHOCTHON IJIOTHOCTY CJIOSA 3ATPA3HEHUSA

IKBUBAJIEHTHBLIM KOJIMYECTBOM ITOBAPEHHOH COJIU



8.1. 11p¥ u3BeCTHBIX 3HAUYEHHAX cpelHel NOBEPXHOCTHOW MNOTHOCTH CNOS 3arpA3Henns (cM.m.3.3)
M IKBUBANEHTHOIO COACPIKAHUA NMOBAPCHHON COMM B 3arpA3HAIOILECM BEUICCTBE CM. 11.7.1) nnoBepxHocTHaxR
NAOTHOCTS CJI0A 3arpA3HEHHH SKBHBAJICHTHBIM KOIHYECTBOM [10BapeHHON conu 7, (Mr/cm®)

ofipeAciaacTes 1O HopMync

YU
Ys === (12)
T 100
[A€ ¥ - CPEAHAA MOBEPXHOCTHAS TIOTHOCTD 3ArPABHEHUA, MI/CM’,

H, - IKBUBANCHTHOE COACPXaHKE NMOBapeHHOR conu, %.
8.2. 3HaueHue y, MOKET OMPELCHATHCA TakKKE CMBIBOM AHCTH/UIMPOBAHHON BOJON 3ar pA3HAIONIETO

BSLIECTBA C OTIPEAENEHHON TIOBEPXHOCTH N3onaTOpa. [10cne TMATEN HOTO cOopa BOAR, H3MEPEHUA
yAEALHOH 00BEMHOM MPOBOAHMOCTH NMOJTYYEHHOTO PACTBOPA M NPUBEACHUS NMONYYEHHOTO 3HAYEHHA K
20°C (cu. nn.5.3, 5.4) onpeaenAeTCR IKBHBATEHTHAS CONEHOCTh PACTBOPA NO ITANOHHON KPUBO#H puUC. S,
[ToBepXxHOCTHAA TIOTHOCTE CJION 3arpA3HECHUA 3KBHBAJICHTHBIM KOJTHYECTBOM ITOBAPEHHOM CONK

onpeaengercs no popMyie

KV
=-.u-_-—, 13

rae V - 06bem cobpaHHOH AMCTHANAPOBAHHON BOAB! C PACTBOPEHHEIM B HEM CJI0EM 3arpsa3HEHHA,
3

CM™;
S - MIoWaL MOBEPXHOCTH, ¢ KOTOPOH MPOUIBOMUNCH CMBIB CNOA 3arPA3HEHNS, CM°.
8.3. TToBepXHOCTHAS MAOTHOCTD CIIOR 3ATPA3HCHUA ONPEACHAETCA IKBHBATICHTHBIM KOAWYECTROM
HOBAPCINON COJM KaK CpeaHee 3HAYCHHE H3MEpPeHNH, NOMYUYEHHBIX He MEHee YeM Ha JIBYX M30JIMTOpaXx,
HOXOJAUIMXCSA B OAMHAKOBLIX YCIOBHAX M 3arpA3HABIUNXCA OHO H TO XK€ BpeMHA.
8.4. B xauecrse OAHOro U3 KPUTEPUEB HEPABHOMEPHOCTH 3arpA3HEHUA H30AATOPA MOKET GbITh

WCINOJIH30BAHO OTHOLWICHUE MMOBEPXHOCTHBIX MIOTHOCTEN CNIOA 3arPAIHCHHA OTHC/BHBIX NOBEPXHOCTEN
IKBUBAIECHTHBIM KOJTHYECTBOM NOBapeHHOR cony (HanpuMep, OTHOWEHHE ¥, BepXHel M HiDKHel

NOBEPXHOCTEH U30NATOPOB TAPEJIOYHOrO THIA B paAROHAX O MOYBECHHBIMH 3arpPA3HEHUAMHU).

9. JAHHBIE, TTOAJNIEXXAUIUE PEFUCTPALIMHU TTPY USMEPEHUSIX XAPAKTEPUCTHK
[TOBEPXHOCTHOI'O CJI1Ost U30NATOPOB

9.1. MecTto ycraHOBKM H3onaTopos (crenn, BJI, OPY), noMep onopel, HoMep rupasiak! (KONOHKH).

9.2. Tun u3onsropa. KoaruecTro U3CNLTOPOSB, UCTIONLIOBAHHLIX UK KAKAOTO BUAA U3MEPEHUS.
Paz6uBka 1IOBEPXHOCTH H30/ITOPA Ha 30HbI C Pa3IMMHON 3arpA3HEHHOCTBIO (B Cly4Yae HE0OX0ANMOCTH
MPUBOAKUTCA ICKU3).

9.3. Cpenenns 06 HCTOYHMKAX 3arps3HeHud (no n.2 pa3a. 4 npunoxenus 3 "PykoBoagilHx
yka3zaHuu no eeIfopy H 3KCTUTyaTaUHH H30NSLHU B paltloHax c 3arpsa3secHHON atMocdepolt™).

9.4, JlaTa YCTAaHOBKH H30a4TOpAa. [laTa NMogKMOUCHUA HIONATOPOB NOA HanpAxkeHHe. JlaTa
nocneaHel HUCTKN n3onAaTopos. llata neMOHT®Ka 3onaTopos. Mara usmepenutt. Mecro u ycnosus
nposeacHua Hamepennil. [Ipy BRINOAHEHUN HIMEPEHUN HENOCPEACTREHHO HA MECTE YCTAHOBKM
HIOJISTOPOB AOMOJIHUTENBHO YKA3BIBAIOTCA MEPBI, NMPHHATHIC A/IA WCKIIOYCHNS BHEIIBUX BIHAHHHR Ha
PC3YJIILTATRI N3MEPCHUM.

9.5. pu onpeaeNCHUH cpeaHel MOBEPXHOCTHON IMTOTHOCTH ClI0F 3arps3HeHHs - Criocob cCHATUS
3arpA3HAIOMIETO BEUIECTRA ¢ MOBEPXHOCTU H304TOPA, NJ0MAAE MOBEPXHOCTH, U KOTOPOH CHATO
JArPA3HAIONICE BEIECTRO, KOIHLECTBO 3arpPA3HAIOMIEro BEMIECTBA, CHATOTO ¢ 3TON MOBEPXHOCTH,
CpeAHAA MIOTHOCT CJIOA 3arpA3HEHUs JaHHbIE NPUBOIATCS A9 BCEro M30MATOpa H IS OTAEJIBHBIX
YYACTKOB €ro NIOBEPXHOCTH,, YCPEAHECHHOE 3HAYEHHUE CpeiHEH NJIOTHOCTH CNOA 3arPA3HEHHA ANA BCeX
H30IATOPOB (1S BCEX OAHHAKOBAIX Y4aCTKOB NMOBEPXHOCTH ITUX M30AATOPOB), HAXOIHBLUKUXCA B
O/IMHAKOBRIX YCMOBUSAX 3ArpA3HECHHA WIS JAHHOrO CPoKa JCMOHTaXKa, pacdeTHOe 3HaYEHHE,

9.6. [Tpu UIMEPEHHUU TIOBEPXHOCTHOIO CONPOTHBICHUA U3OJATOPA CIOCO0 yBNakKHEHHA, YAeNbHAS
MPOBOAMMOCTL BOJKI, CIIOCOO H3IMCPEHHA COTIPDOTUBSICHHA, THITBI H3MEPHUTENLHEBIX NpUOOPOB.

[Mpu HcnoMk3opaHHH METO/IA BOJSTBTMETPA-AMIIEPMETPA - 3HAYCHUA NMPHIOKEHHOTO HANPIXKEHUA U
TOKA YTEUKH Yepe3 HCMHTYeMbIR oOpasel, MUHUMAIbHOC 3HAYEHHE CONPOTHBIICHHS YBIIKHEHHOTO
U30JIATOPA W OTHAENBHAIX YYaCTKOR ero MOBEPXHOCTH. Ecu onpelengeTca NoBepXHOCTHOE
COMPOTHBIIEHHE H3OMATOPA NPH €CTECTBCHIIMX YBAWKIIEHWAX, ROMOITHUTENILHO PETUCTPHPYIOTCA BRI,
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MPOAOCIKHTELHOCTh, HHTCHCHBHOCTE H NMPOBOAKMMOCTE 8TMOCHEPHBIX OCAAKOB, TEMNEpaTypa
OTHOCHUTENbHAR BJIAXHOCTL BO3IXYXA.
9.7. I'lpu onpeacncHuu yaenabHoN NOBEpXHOCTHOH MPOBOAUMOCTH Y, - TO X¢, 4TO M B 11.9.6,

AONOJIHKTENBHO - KO3 PHUUMEHT QOPMEI HIONATOPA, IHAYCHHE Y, JUIA KAXAOT0 M30NATOPA (B TOH YHCE
LA €r0 OTAC/IBHBIX IOBEPXHOCTCN), CpENIHEE 3HAYEHHE Y, IUIA BCEX HCITBITAHHLIX H30MSTOPOB (B TOM

YKcHe A% MX OTACABHBIX NOBEPXHOCTEN) AAHHOTO CPOKa ACMOHTRKA, PACUETHOC IHAMCHUE,
9.8. Ipw onpeneneHuy yaenbHo noBEPXHOCTHON NMPOBOJUMOCTH Y - TEOMETPHUUECKHE PAIMEDDI

M KOHCTaHTa 30Ha, crI0co6 YBRaXKHCHUA, TUTT H3MEPHTENBHOrO Nprbopa, NAOIAAM BEACACHHKX 30H,
PE3YNLTATLI M3IMEPEHKIL B KK 0N TOUKE KAKAON 30HL, CPEARNE JHAUEHHA NPOBOAUMOCTH NS KOKION
30HbI, 3HAYCHHA Y ANA BCCrO M30/IATOPAE, CPEAHEE 3HAYCHUE Yo ANA BCEX UCIBITAHHBIX H30JATOPOB (B

TOM YHCIIE JUIA WX OTACNBHBIX NOBEPXHOCTER) IAHHOTO cpoka AEMOHTAXA, pacueTHOE 3HAYEHHE . B

ClyyasX HIMEPEHHHA NPH ECTECTBEHHLIX YBIXHECHHAX NOMOMHUTENBHO ~ BHA, NPOAOKHTENBHOCTS,
UHTCHCHBHOCTDb U NMPOBOAHUMOCTH ATMOCHEPHEIX O0CAKOB, TEMIIEPATYPa H OTHOCHTENLHAA BIAKHOCTH
BO3IYyXa.

9.9. TTpu onpeacncHBu yACALHOR 00heMHON NPOBOANMOCTH BOAHOIO PACTBOPA 3aTPAIHAIOMETD
BELIECTBA - KOHUEHTPALLHA CYCITEH3UH, THT H3IMEPUTENLHOrO rpHbopa (peoOXOpPAHOr0 MOCTA,
KOHAYKTOMETPA), NMPU U3IMEPEHUH METOLOM BOJNETMETpaA-aMIIePMETPa HAH METOROM BOJILTMETPA -CXCMA
H3MEPCHUN, TTapaMeTPHl HIMEPUTENBLHOTO COCYAA, 3HAYCHUE HAMPANEHUA NMPHIIOKEHHOTO K
U3MEPHUTEITEHOMY COCYAY, 3HAYEHHE TOKA, IMIPOXOMAIIEr0 YEpe3 pacTBOP NPH UIMEPEHHAX, HIMCPCINOC
JHAUCHUE YACTBRON 060heMHON NTPOBOAMMOCTH, TEMINEPATYPA PACTBOPA BO BPpEMS U3MepeHUt, 3nauciine
yAcIbHOR 00BEMHONR NpOBOAUMOCTH, NIPUBEACHHOC K TeMNiepaType Bo3ayxa 20°C.

9.10. Tlpu onpeneneHUH cONECONEP > AHUA IATPAIHAIOLLETO BELIECTRA - KOHUEHTPAlUHNA CYCMNEH3HH,
001LeM BLINApPUBACMOTro PacTBOPa, MACcCa 3anpA3HAIOLIEI0 BELICCTBA B CYCNEH3UH, Macca MJIOTHOTO
0CaKa, CONECCOUCPKAHHE 3arpA3HAIOLIETO BEIIECTBA.

9.11. Tlpw onpeacneHun IKBUBAICHTHOTO COACPKAHUA [TOBAPEHHONR COMK B CNIOC 3ATPAIHECHUA -
KOHLEHTPALMA UCXOAHON CYCTIEH3UM B AUCTUIMPOBAHHON BOJE, YAenbHAs 00beMHAs NPOBOAUMOCTE
pacTBOpa, NpUBEIACHHAA K TeMneparype Bo3ayxa 20 °C, akBHBalicHTHas COMEHOCTh PACTBOPA,
3KBUBAJIEHTHOE CONEPXAHHE TTIOBAPEHHOM COMH B CIIOE 3arpA3HEHHA,

9.12. npu onpeneneHUU NOBEPXHOCTHON NAOTHOCTH CITOS 3arpA3HEHUS SKBUBAJIEHTHBIM
KONUYECCTBOM NOBAPEHHON CONU - CPEAHAA MTOBEPXHROCTHAR NIOTHOCTD CAOA JATPAIHCHUA, IKBHBANCHTHOE
COAep)KaHHE MOBapeHHOM CONH B 3arpA3HKIOLLUEM BEILECTBE, MOBEPXHOCTHAA MIOTHOCTD CJIOA
3arpA3HEHNA DKBUBAICHTHLIM KOMIHYECTBOM MOBAPEHHON CONIK, TE XK€ NAHHLIC V1S OTACTBHBIX
nopepxHocTet nzonaropa. I'lpu cMuipe - 06BeM COOpaHHON BOABL, MIOLIARL NOBEPXHOCTH, C KOTOPOH
NPOU3BEACH CMBIB, JKBHBAIICHTHAA COJICHOCTHL pacTBOPA, MOBEPXHOCTHAR TJIOTHOCTD C/TOA 3aTrPAIHCHUA

IKBUBAIICHTHLIM KOMUUECTBOM MOBaApeHHOR cony.
[Tpunoxenuc |

CIOCOb I'PAOHUYECKOI' O OITPEJAEJIEBHUA KO3OOULIMEHTOB ®OPMbI PA3JTMYHLBIX
[TOBEPXHOCTEH U30JIATOPOB
10T cnocod pacnpoCTpaHAETCA Ha H30MSTOPH M HX YMACTKH, UMEHOWHE GopMy TeJ BpalLCHHUS, U
NO3BOAACT ONPpeACnATs: KOIQPULMCHTL HOpMEI UOAKTOPOR U YUACTKOB UX NOBEPXHOCTH,
NMOCNEAOBATENRLHO PACNONOKEHHBIX BAOIb ITyTH yTeuku. Koagduunenr gopMbl H3onaTopa
(k03P PHULHEHT NPONOPUHOHANBEHOCTH MEXIY NMOJHBIM U YACALHEIM NOBEPXHOCTHRIMH

CONMPOTUBACHUAMU) pacCUHTHIBACTCA 110 GopMyIe

1 o dl
-—— [ =

2z * r(l)
riac | - TuHeHad KOOpAWHATA BJIONB ITYTH YTEUYKH, CM;
r(1)- palryc NOBEPXHOCTH M3ONATOPA, COOTBETCTBYIOMMI ITOM KOOPAHHATE, CM;

L - nvika NMyTH YTEUKH W30aSTOPa, M,
Ilna onpenencHus ko3pPpuuneHTa GopMEl HEOOXOAUMO NPOU3BECTH HHTErPHPOBaHUE GYHKLMY

]
—— BJIOJIE MYTH YTEUYKH HIONATOPA OT OMHOTrO ero nekrpoia Ao apyroro. Koagpduumedt popMul

r{)

MoO0ro KOMBLLEBOTO YUACTKA 1IOBCPXHOCTH H3ONATOPA, HAXOAAMIETOCH MEXKAY JIMHERHEIMH
11



KOOPAKHATAMHU BIONL NYTH yTeuxH 1) 1 12 (T.€. XONBUEBOrO Y4acTKa, UMCIOMEro JNWHY ITyTH YTEUKH |; -

1,), paccuuThIBAETCA T10 POpMYy e

1 pd
Ke(lay=3- [ @

Hna rpapuueckoro onpeneneHus Ko3¢puunenTa Gopme! H30NATOPA NMPOU3IBOILHON KOHPUIYpAUHM

HeOOXOAMMO BHIYHCIUTL MIOWAaAL, OTPAHHYECHHYIO KPUBON , 0CbIO a0cUMCC, BAOAE KOTOPOH

2zr(l)
OTNOXKEHA NHHENHAA KOOPAUHATA JJIHHB! MyTH YTCUKH H30JIATOPA, U ABYMA OpauHaTaMu =0 u I=L
(puc.6, a). Tot xe rpaduk MoxkeT ObITh HCNONL30BAH ANIA onpeaencHHd KoddpduruuenTa Gopms! nw6oOro

Yy4acTka nosepxHOCTH H3onaTopa no gopMyinc (2). Iror koapduuueHT QOPMBLI HHCIEHHO paBeH

1
IUTOLAHK, OrpaHHYEHHON KpUBOH , OCBI0 abCUMCC 1 AByMA opaAMHATAMH, COOTBETCTBYIOLUHMH

2xr(l)
NIMHERHBIM KOOPAMHATAM FPpaHULL paccMaTpHBaeMoro yuactka 1=l u 1=l; (puc.6, 6).

g rpaguueckoro BeIYHCACHHA KOG (hHLIHEHTA (POPMEI NpEABAPUTENLHO M0 YEPTEKY WIONATOpa

[
CHHMACTCA 3aBHCUMOCTE —— OT |, KOTOpYIO uenecoodpasHo 3anecti B Tabnuiry. Ilpy rnocrpoeHuu

r{l)

I
TabsinYHON 3aBUCUMOCTU —— OT | 110 YepTeKy N305ATOpa NMOCTOAHHBIA War A¢ BAONL IMTyTU YTCUKH

40
Hi0JIgTOpa nomxeH OLTh He Oonee 10 MM, yTo oOecrieuHBaeT HEOOXOAUMYHO TOMHOCTS B ONIPEACIICHUH

|
kOI(pputivedTa popMmel I'paduk 3asucuMocTH —— ot | yA06HO CTPOUTD HA MHJITHMETPOBOM Gymare.

r({)

1
OnpeaencHue NNowany Ha rpaduke 3aBUCUMOCTH ~—— OT | MOXKET NPOU3BOAUTECA NAAHUMETPOM HITH,

r{f)
YTO MEHEE TOYHO, NPAMBIM MOACYETOM TUIOWIAAH KA MUTHMETpoBOM OyMare.

[Ipu 31TOM CcneAYET YUYHTHIBATE PAIMEPHOCTH ¥ MaciTal BETHYHH, OTIIOKEHHBIX N0 OCAM
koopaAuHatT. Koagpduuuent gopMel (BCEro H3onaTopa UK MO0BIX YHaCTKOB €0 MOBEPXHOCTH) MOXKET
OLITL BEIYHCIICH AIC/ICHUEM NMOTYYEHHON noumany (Y4acTKOB JIJTOMANU) Ha 27,

PaccMoTpeHHEBIM cnocobom Butny onpeacncusl ko3hduumeHT GOPMEI OCHOBHEIX THIIOB
TapENOYHRIX H30NATOPOB. Pe3yabTaThl pacueTa, BLIMOAHEHHOro ¢ noMotnsio 3BM "Mup-1", nipuse et
B IPUIOKEHHUH 2 "PyKoBOASIINX YKa3aHUR 1o BRIGOPY U 3KCIyaTaluy HI0ISUWN B paltoHax ¢
jarpa3HeHHoi arMochepoit”. Ha puc. 7-22 nns TaperouHsix W30M8TOPOB pa3snuyHoN KOHGHIYpaLKU o
paspylaouei Harpy3ko#t 6 1o (Takue H30ONATOPHI YaLIE BCEID HCMOMBIYIOTCA IIPU [IPOBEACHUA
HCCNEaOBAHKI B HATYPHBIX YCIIOBUAX) MPHBEICHLI CIPaBOYHLIE 3aBHCHMOCTH, MO3BOARIOLIUE

onpeacaATh Ko3¢PuLHUEeHT popMbt NHOOOR YacTH NOBEPXHOCTH WIONATOPA.
[Tpunoxenue 2

CMIOCOB T'PAOHUYECKOI"O OTPEJIEJIEHUS TTHOIAEN PA3JIMYHBIX
IMTOBEPXHOCTEH U30JIATOPA
3T0T ¢110Cc06 pacnpocTpaHaeTCcs HA U30NATOPLI M YYACTKH HX TIOBEPXHOCTH, MMeromue HopMy Tel
BPALICHUA, U NIO3BONAET ONMPEACNATE TUIOWAIH H30JIATOPOB H YYaCTKOB X NMOBEPXHOCTH,
IMOCACAOBATEIIFHO PACTIONOXEHHLIX BHOJIb ITYTH YTEUKH.
ITnomaznb NOBEPXHOCTH H30MATOPA (CM®) paccumMTHIBAETCS 1O GopMIIIE

S=27 [ r(dl, (1)

rae | - nuHeHas KQOpAUHATA BAONL NMYTH YTEUKH, CM;

r (1) - paguyc MOBEPXHOCTH H3ONATOPA, COOTBETCTBYIOUMIE 3TOR KOOPAUHATE, CM;

L - JUIAHA ITYTH YTEUKH H30JIATOPA, CM.

Jna onpegeneHus mwromaayn HEOOX0AUMO NPOU3IBECTH HHTErpHUpoBaHue QyHKUMH r (1) BROIL MyTH
YTCUKH HIONATOPA OT OJHOI0 €ro 3NEKTpoaa Ao Apyroro. Ilnomans moboro konsueBoro ysacrka
[MOBEPXHOCTH MIONATOPA (cmz), HaXOMIRETOCA MEXKIY JHHERHBIMH KOOPAMHATAMY BAOAL YTH YTEYKH ||
U |7 (T.€. KONBUEBOTO YYACTKA, UMCIOWLETO JUINHY MYTH YTEUkKH I»-l)), paccuuTsiBaercs no gopmyne

S=(1,l;) 27 f r(dl . ()
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Ans rpaduaeckoro onpeaeneHns NIOMAanyu NOBEPXHOCTH H3ONATOPAa NPOU3IBONLHON
KOH(pHrypauuu HeoOX0RKMO BEIMUCIHTE NNomank, OrpaHHYeHRyo Kpueofi 27r(/), ocsio abeumcc,

BOJIE XOTOPOH OT/IOXKCHA THHEHHAA KOOpAHHATa JJTHHBI ITYTH YTEYKH H30/TOpa, U ABYMA OpAHHATAMH
=0 u I=L (puc.23, a).

Tot xe rpadpux MOXET OBITE HCNOJIB30BAH AN OTNPEACNEHMA TIOWAAH MOBOTro KoNbUEBOTO
y4acTxa fi0BEpXHOCTH H30JIsTOpa Mo ¢popmye (2). ITa Iomans YHCACHHO PaBHA IJIOMAIH,
orpaHuueHHo! kpusoH 27zr(l), ocbro abcumce W JBYMA OpAWHATAMH, COOTBETCTBYIOIMMH JTHHEHHBIM

KOOPAHHATAM IpaHHLl paccMaTpHWBaeMoro yuacrka =1, u 1=l; (puc.23, 6).

ina rpaduueckoro BBIYHCIICHUA MACWAAN MPEABRPHTENLHO MO YEPTEXKY HIONATOPA CHUMACTCA
3aBUCUMOCTE 1(l) oT |, koTOpY!IO LenecoobpasHo 3aHecTH B TROnULy. Ilpy noctpoeHny Tabnuunoi
3aBUCHUMOCTH r(l) oT | Mo HEpTEXKY M3ONATOpA NOCTOAHHLIN war Al BROML ITYTH YTEYKK H30NATOPA HE
aonxeH npesbimars [0 MM, YTO 0becneunBaeT HEOOXOAHMYIO TOYHOCTD B ONPEACIICHUH NNOLILANAH.

["paduk 3apucumocty r(l) ot | ynobuo crpours Ha munnnmeTpooft Oymare. OnpeaencHue
nnowaau Ha rpadguxe 3aBHCUMOCTH r(l) oT | MOXKET NMPON3BOAHUTHCA NMNAHHMETPOM HIIM, YTO MEHEE TOMHO,
NPAMEIM NOJACYETOM IJIOIAIY HA MUTUMETpoBON OyMmare. [Ipu 3ToM clnelyeT YUUTHIBATS pa3MEPHOCTE
Y MacliTal BEJIMYMH, OTIIOKEHHBIX 110 OCAM kKoopAavHaT. [1nowmans (Bcelt NOBEPXHOCTH H3ONATOpA UIIH
mMOBOro yuacTka ero noBEPXHOCTH) MOXKET GBITh BLIYUCIICHA YMHOXKEHHEM TIONYYEHHOR Ha rpapuke
naomwany (y4acTKoB NIoWanu) Ha 2 .

PaccMoTpeHHBIM CIOCOBOM ObLIIH OripeACICHB! MNOLIANU NOBEPXHOCTH OCHOBHLIX THIMOB
TapesioMHBIX M30JATOPOB. Pe3ynbTarsl pacyeTa, BLINOJHEHHOro ¢ noMolusio 3BM “Mup-1", npuseaetsl
B NPHIOKEHHH 2 "PyKOBOMALIMX yKazaHUA 1o BeIOOpY M 3KCnAyaTallWy H3OIALUN B palioHax ¢
3arpa3HeHHoR atmMocdepoit”.

Ha puc.24-39 ni1sg TapenoyHeIX U30TITOPOR pa3nuHON kOHGUrypauuy ¢ palpymaiomeit
Harpy3ko#t 6 To npuB¢ACHE! CMPABOYHBIE 3aBUCHMOCTH, TO3BONRIOLIINE OTNPEACAUTE NMaoLans mobo

4aCTH NOBEPXHOCTH N30MATOPA.
Ipunoxenue 3

METOJIUKA UBMEPEHUA VJIENILHOWU OB BEMHOH NMTPOBOAUMOCTHU BOJIHOKO
PACTBOPA 3ATPA3HAIOLIEIO BELLUECTBA METOZIOM BOJIBTMETPA-AMIIEPMETPA

Mpy usmepenun yaensHol o6ueMHON NpoBOAUMOCTH METOJIOM BOJILTMETpA-aMIIEPMETpa
OTOUNLTPOBAHHMKIN PAaCTBOP 3ANUBACTCA B U3MEPUTENbHBIM COCYR U3 MIONKLMOHHOIO MaTepyana (cTexna,
OPraHUYECcKOro CTEK/Ia) C METAUIMMECKUMH (MCIHBIMM, JaTYHHBIMHK) AntekTpolamMu. [Ipocreium
COCYAOM TAKOIro THITa ABJIACTCA Kpyrnad cteknsHHas 1pybka nuaMmeTpoM 1-3 cm (puc.40,41). Pacrsop,
HAXOAAUIMICH MEXAY NEKTPORXAMHU, HE JHOJDKCH COMEPKATh BUAMMBIX TTY3bIPEKOB BO3/YXA.

MamepeHne npoBOIHMOCTH PACTBOPA LOJHDKHO MPOUIBOAUTLECH HA EPEMEHHOM HANPAKEHUH
NPOMBILSICHHON 4acTOThl, OTYET XKENATENbHO NPONIBOANTS Nipy Toke okono 1,0 MA. BoaMoxkubie cxemb
u3IMepeHHud npuseacHs! Ha puc.42, Cxema puc.42,a peKOMEHIYeETCS A1 U3MEpeHUs Bonbimx
CONpOTUBIEHUHA pacTBOPa, 4 CxeMa puc.42,6 - Ans ManeIX CONPOTHBACHHIL.

YnensHas o6neMHad MPOBOAUMOCTEL (MKCM/CM) I0JHKHA BRIMUCAATLCA NO hopMyne

A
Ay = R_ , (1)
p
rae A - KOHCIICKTa HIMEPUTENBHOIO cocya, 1/cm;

R, - conpoTHBjieHUE pacTBOPa B H3MEPHTEILHOR TpyOke, MOM.

Gopmynel Ui pacdeTa R N0 UIMEPEHHBIM BEIMYHHAM TOKA Y HATIPAXKEHNA NIPHBCICHE] Ha

puc.42. Beiimunaa A 10mKHa OBITE ONpeZieNieHa IKCIEPUMEHTANIEHO Ty TEM UIMEPEHHA B ITOM COCYIE
COMPOTURNICHMA pacTBOpa K, ¢ H3BCCTHOMR yaenLHON 0OBEeMHOMN NMPOBOAUMOCTRIO Y, .

(OnpOTHRNICHUE PacTBOPA B H3IMEPHTENBHOM TPYOke R, MOXET OTPEACNATLCA TAKKE METOROM

NOULIMETpE (CM.pUC.42,B),KOTOPbIR HCITONB3YETCA A4 HIMEPERUA OONBIINX CONPOTHBICHMIA,

13



P4

Puc. 1. 3ckua aonna:
& - TIPAMBIC NCKTPOLY; 6 - 3aTHYTHIE 3NeKTPORL; | - 3kUMH; 2 - aNEKTPOAN; 3 — H3oMMpyromHit Koprryc

Puc.2. Pa3buska NOBEPXHOCTH HIOAATOPOB PAIHON KOHPHIYPAUWY HA KONILLIEBLIE JOHBL;
1-4 - 30HBI O PAINUYHON CTENERBLIO 3ATPAIHCHHA
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Puc 4. Tubxunii snextpon (paspaborka YaHUHOuA):.

IMosanu |Haumenon MaTepwnan [TTo3u [Haumenosa Marepuan
ua aHUe LMA Hue
*—_l Kpioiok ‘ Jucr | 6 | Mnacrmna | n B](FOCT3630;57)
H T - -
BIS(TOCT 3680-57) | " CT3(FOCT501-58)
* CT3(FrOCT501-58) . _
2 | Brextpon M62ATOCT 1019-47) | 7 | Ocroe . BI(FOCT3680-57)
]r " CT3(rocTs01-58)
3 |Hepxarems| BI(OCT3680-57) | 8 | Ocs Cepebparna
CTaOCTS01-58) 1,85Ne7(IOCT 2589 - 74)
[ YI2A(FOCT 1435 - 54)
4 l Cobauxa l Juct 2 | Npyxuna Iipy»amnas nposonoka [1a, 5 I
- 1 'OCT 9389-60
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Puc 5. 3anHcHMOCTE YIETRHOTO COMPOTHBIICHHS PACTBOPA MOBAPEHHON COIM B BORE OT COIEHOCTH NIPH TEMNEPATYpE
pacrsopa (=20°C

{
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Puc.6. Orjfeneneunc xoapduurenra dopMut H3ONLTOpPA

/
QLA
TR
INEIEZaHiin

Ot s 00 1A
Puc.7. I'padux aAng onpeaenenns koadhduuuenra, popmel uzonaropa ITM-4.5 (ueprex U-1587
CKTE' Tpecra DnekTpoceTEH30A1MA) M Ko3hOHUHEHTOB (POPME! OTRENBHEIX Y4ACTKOB €TI0
noBepXHOCTH. MHUEKC B OTHOCHTCA Kk BEpXy H30ASTOpa, HHIEKC H - K HU3Y H30AATOpa
'Ilanee B MOAPHUCYHOUHEIX TTOAMHCAX OITyCKACTCA.
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Puc.8. I'padux ana onpenenenus ko3¢ dpuiimenta dopmst HIOTATOpA ﬂtb6 (weprex HU-518) u xoaddutmerron opmser
OTACHBLHBIX YHACTKOD €r0 NTOBEPXHOCTH

Yo r Kﬂ’.

il IIIII!I[

2 4ﬁﬂﬂfﬂﬁaﬂ!ﬂﬁ£3ﬂfﬁﬂcﬂ

Puc.9. I'papux s onpenenerus xodbgmmenra gopmst usonsropa N6 (aeprex U-519) u kosdpPuumerron dopmei
OTACIBHBIX YYACTKOB €r0 NOBEPXHOCTH
o

Tl | |1
TRRRRNE

THEEREL;
MIIIIIIIII

8 ¢ 6 8ORARE DU 82X032 3en
Puc. 10 Tpadnk anx onpegencHua kodpduumenta popmbl mionsropa [T1®6-B (weprex U-3002) u xoapdnunenros

24 6 8 10/ H 1675 203526 8ot
Puc.12. I'padux ans onpeaenexus koadduumenra dopmut waonsropa [106-1 (weprexn H-414) u koadpduipcHTOD
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GOpMhl OTACABHRIX YHACTKOB €M0 NOBCPXKOCTH

e Y
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24 8 8ORKANIBLWE 265383032 3en

Puc. 13. ['padwmx wis onpegenenus koadpmmenra gopmer nzonsropa [1O6-1 (aeprex H-497) u koadgpmmenTos
bopMhl OTACABHBIX YYACTKOB €0 NIOBEPXHOCTH
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Puc.14. "'padmx s onpenenecHns xoadpruneHTa gopmut maonstops NOT6-A (veprex $-2951) n xordpduumecHTOB

A

f- dopmus DT,!It'.'thHI:IK yyaCTKOB €I0 noncpxuum

' *"ﬁ > jo8
If AT
e llill lee®? [ ] ] ] e

x=||||||| lI!lllillf
* LTI
Esﬁﬁ smwnzﬁwﬂx % 3940 8% o

Puc.15. Cpadwx sna onpenenerus xoaddrmenta Gpopmsr maonaropa INOr6-b (teprex [1-3359) u xoadpmmenTon
dopM OTASHLHLIX Y4acTKOB €0 NOBEPXHOCTH
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s antjjANNANNNNNI
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T [l | [l ez ] || 1]
PRANNRY
Puc. 16 I'padmx nix nrrpc.u:ncﬂun xo3¢pdmpienta dopm msonsropa ITOI5-A [T1P-3,5] (weprex U-325) n

Y EEELE L
k03¢ ¢siterTOB GoPMH OTHCIBHEIX YIACTKOB €TO NOBEPXHOCTH

..

Illélll-!

el el | {11 18

4strmnswmafﬂumnﬁwmmﬂuw
Puc.]7. [padux anx onpeacnerns xosddratuenra gopm wzomrropa HC-2 (seprex H-324) u xoadpdpmmertos dopmus
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34 5 8102 In % 18 80 82 A
Puc.19 Tpadux s orpeacsieHAR ko3ppmmenta HopMbi NI0ALTOPS I'ICG-E (aeprox H-459) n xoadduumenTon
hopMBI OTACTBHBIX YHACTKOR Cr0 MOBEPXHOCTH

24 658131k 161820282 8628en
Puc .20. Tpaduk aan onpenencHua koa@dumenT hopMsl H30IATOPS [1C6-1 (veprex U-428) u xordpdhuumeHTOD
dbopmp OTAENLHAIX y4ACTKOS €ro NOREPXHOCTH

Yo (X 77 "Y1 Y LT
LT R [T

g -
g 4 5 & 10 1814 16 18 20223436383.‘.’64 J§ S840 cre
Pnc.21. Fpadux wia onpeaencuusa koaddmuncHra PopMbl HIONATOPA MCreé-A (ueprex A-10 JIesobckoro

[TonuTexHHYECKOND l»mc'rmym) H x03ppmmeHTOB cbopum OTHCILHLX YYACTKOB ero MoBEPXHOCTH

A
_%

2 {48 80RK EEM?Z&‘ZF”J&HJ&H«
Puc.22. T'padux aas onpenenerma ko3hPHuUMERTE POpMEL HIOIATOPA TICT6-1 (deprem Ne-494] u koaddumenTos

19



bopMB OTACKLHAN YHACTKOB €10 [MOBEPXHOCTH

r

g
f &
ay 5
Puc.23. Onpeaenciue mioinagH NosepXHKOCTH HIOAKTOPA
%

g
s 2 46 56 8 1010310615 183 Man

Puc.24. Tpaduk An% onpeacieHMs IWIoWaay nosepxHocTH uionatopa [TM-4,5 (seprex H-1587A) n ruromayent
OTAENBHEX YYRCTKOB €TI0 nnncpxuucm

. ll nlllll
3 46 6 !ﬂ @ #1618 wzzau&mn
Puc.25. Tpagmx ans onpenenckus iowany nosepxHocTh nionaropa IP6 (ueprex U-518) n nnowaneis otaensHbix

YVHACTKOD €70 MOBEPXHOCTH

3 b &5 8 1018 14 1518 8028 04 26 28%0en
Puc.26. Tpadux ana onpencnerns (NOWALM NOBEPXHOCTH H3oasTopa I1M6 (veprex U-519) u miomanch oTaeneHuX

Y9aCTKOB €10 NOBEPXHOCTH

’ %lllllll.lllll
ORI ;
IRNNE 2Nl -
3!55!!"%".“'

S DAL L
DR N NI

Puc.27. Tpadux Ana onpeAencHAK IUTOMARH NOBEPXHOCTH 1yonsTops [1M6-B (weprex H-3002) n nnomaneH
OTACNBHAX YYACTKOB €rQ ITOBEPXHOCTH
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8 80 BAK 802834252830
Puc.28. Tpadguk ana onpenencHins IIOMAY NOBEPXHOCTH HICAATOPA MM®6-B[ITOE-4,5] (veprex U-254) u mowaaed

OTACITLHEIX YIACTKOR £€T0 NOBCPXHOCTH

"%l

-l

05 % %66 W 7§ A X6 152081 2¢ 26 2o
Puc 29 Tpadwx Ans onpeaeneHus UI0MATU MOBEPXHOCTH HI0AATOPA [T®6-T (geprex U-414) u rmomadcH oTAETbHBIX

YACTKOR CI'0 NMOBEPXHOCTH

£, = 505w
¢ § SN BN BLTAI Y 26RBICIE I T
Puc.30. Mpaduk ana onpeaeneHre nioLLaau rnosepxHOCTH H3I0NATOPA [1P6-1 (veprex H-497) u nnowaneH oTaenbHLIX

yl{armtnn ero NoBCPXHOCTH
* 877 I
5

T T T
d LA I E
RN e llll‘“' i
U g gt | et [T

B i 8 KN ! 57 72 9% 25 38 J0 43 %k I8 38 W0 i

Prc.31. I'paux s ONPEAEAEHKA NIOLIAAH NOBEPXHOCTH U30AATOPE [O6-A (veprex Ne-2951) u nnomwanch
OTAEABHLIX Y48CTKOB €r0 ITOBEPXHOCTH
pauil

ML L] ][] [oqaeoee
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80

I d
3:4555:.~nﬁ;mewm 36 70 W 32 W4 ort

Puc.32. Ipaduk ans ONpeaencHAA TUIOIBAIK NOBECPXHOCTH HIOIATODA TP 6-b (veprex H-3359) v nnomaancih
OTACALHBIX YRACTKOB £T0 NIOBEPXHOCTH
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Puc.33. Tpadnk Ana onpeaeneHna WIOUIAAM noBepxHocTh wionatopa ITOTS-A [T1P-3,5] (weprex H-325)
nnouane# OTAENBHEIX YHaCTKOB €ro noncpxuocm
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Puc.34. I'padux ank onpefencnns ruromany nosepxHocTH uzonaropa HC-2 (ueprex U-324) n nnomaneif otaensHuix
amun €ro NoBePXHOCTH
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il
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0 ? 4 ﬂ B 1012 16 45 18 20 22 2% s
Puc.35. Tpaduk as onpeacneHua ruromanm nosepxuoctv uiongtopos [1C6-A [T1C-4,5] (yeprex H-319) n nnomanei
OTACTHHEIX YIACTKOB €10 NOBCPXHOCTH

ﬂ?‘. B“

%a %%

Puc.36. I'padsx ata onpeacsicHAs momaay nosepxHocTH u3onsTopa I1C6-B (veprex H-459) u T1omaach
OTACABHBIX YUYACTKOB €I'0 NNOBEPXHOCTH
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Puc.37. 'padux ans onpeaeneHus TUIOMEANH MOBEPXHOCTH HIONATOPA l'lC6 1 (qcp'rcm N-428) u mnomaneii 0TAENLHEX
YIaCTKOB €0 MOBEPXHOCTH
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Pnc.38. I'padmxk ana onpenesicHHUA mIowanH nosepxHocTh sonstopa ITCI6-A (yeprex A-10) B nnowaneH oTaeAbHEIX
YacTKOB €ro nonepxnncm
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Puc.39. I'padyx i onpeaeneHus ruioniagy nnncpxﬂncm usonatopa [TCI'6-1 (aeprex U-494) »u rimomaneii
OTHAENBHBIX YIACTKOB €r0 NOBEPXHOCTH
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Puc.40. Dcku3 TpyOKH 1jia HIMEPEHUA YACIBHOrO oﬁ'bemuoro COIPOTHUBJIEHUS PACTBOPOB
Moautma Haumerosanve MaTepuan
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Puc .41. Jcxu3 npubopa ang onpenesicHHd yAeabHoro 005eMHONG CONMPOTHBIICHHA PACTBOPOB

[MTosmman [ Hammenomsarue | Marecpnan |

23




{5 pegums
Ry ”!{&,.,...

Puc.42. BoamoxHbie cxeMpt U3IMEpeHUA YaenpHON 06BLEMHOM MPOBOAUMOCTH:

a- R = -(;{-—- R, ; Ra - CONpOTHUBNEHHE aMNCPMETDa,
6- R, = 7 ! > Rp - CONpPOTHBJICHHUE BONLTMETPR,
U R,
B-R, = Yol
Y,
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