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M EXTOCYJTAPCTUBEHHTE # CTAHITIAPT

ITPEOBPA30BATE/IN P2KABYNHBI
MeTo/bl ACNIBITAHAE 3AMMTHHX CEOHCTE JAKOKPACOTHRX MOKPHITHIA

Rust converters.
Methods of tests of paint coatings protective properties

Jara seegenus 2003 — 01 — 01

1 ObaacTh npaMeHeHAA

Hacrosmuit cragmapr pacnpocTpaHAeTcd Ha IpeofpasoBaTeld PKABYHHBI, IIPHMEHSAeMBIE IIPH
HaHeCCHHH JAKOKPACOYHBIX MaTepHAIOB Ha H3ISIHA H3 YePHBIX METAIOB IIpH HEIONHOH OYHCTKE
MMOBEPXHOCTH OT TIPOIYKTOB KOPPO3HH, H YCTAHABIHBAST METOOE YCKOPEHHEIX MaG0pATOPHEIX M HATYPHEIX
HCITHITAHHA TS TTONYIeHUST CPABHUTEIBHOM OIeHKH >} eKTHBHOCTH TIpeobpasoBaTeeii.

MeToms HCTIRITAHNH, YCTAHOBTEHHEE HACTOSIIAM CTAHTAPTOM, NCTIOMB3YIOT IS

- CepPTUDUKAITHH TIPeobpasoBaTeneii psKaABTHHE

- MOJIYYSHHS CPAaBHUTEILHON OIleHKH 3(M(peKTHBHOCTH PasHEIX IIpeodpasopareleil pskaBunHE,

-ompeneTeHnusa »QheKTHBHOCTH BHOBDL paspabaTHBAEMEIX IPeobpasoBaTeeil PiKaBIHHE;

- BEIOOpa ONTHMAJILHOTO IIpeo0pasoBaTeId PKABYHHEL I ONPEIelCHHOTO BHAA NAKOKPACOYHOTO
MATEPHATA,

- OTIpENENeHHs CTETIeHN YHHBEPCATEHOCTH OJHOTO TIPEeoSpasoBATEeNs MKABTHHE MO OTHOUIEHHIO K
PASTHIHEIM TAKOKPACOTHEIM MATEPHATAM.

CTaHmapT He PACIIPOCTPAHACTCS HA TMPeoBpasoBaTelH PKABIWHEL, HCIIOILIYEMES 9 BPEMEHHOMN
3AIIATE M3ICIHI OT aTMocdepHoil KOppo3MH, a TAKKS HA TPYHTOBKH-MOOH(MHKATOPH PXABUHMHH H
MOIH(MHKATOPE PKABYHHE! IPYHT-3MAaNeBOI0 THIIA.

2 HopMaTHBHBIE CCHLIKH

B HacTOAIEeM cTaHIAPTE MCIIOIB30BAHE CCHIIKH HA CAeAYIONTHE CTAHTAPTEI:

T'OCT 9.032—74 EnmmnHad cMcTeMa 34lIMTH OT KOPPO3HH H cTapeHHA. IIOKPEITHS TaKOKPAaCOYHEIE.
I'pynnel, TexHudecKHe TpeOoBaHHA H 0D03HAYCHHA

TI'OCT 9.083—78 EmmHad cHcTeMa 34lIMTH OT KOPPO3HH H cTapeHHA. IIOKPEITHS TaKOKPAaCOYHEIE.
MeToIE YCKOPEeHHBIX HCIBITAHII HA TOITOBEYHOCTh B KHIKHX ATPECCHBHEIX CpeIax

TOCT 9.402—80 FEmuHas cucTema 3aIWATH OT KOPPo3un 1 cTapeHus. TTOKPEITHST TaKOKPACOTHEIE.
IoaroToBKa METALIMYSCKITX MOBEPXHOCTEH TIepel OKpallliBaHHEM

T'OCT 9.407—84 EmmHas cucTeMa 3aIUTH OT KOPPO3UH U cTapeHUA. [TOKPRITHS TAKOKPACOYHEIE.
MeToa OLEHKH BHEIIHETO BHIA

T'OCT 9.505—86 EmonxHag crcTeMa 3alllHTH OT KOPPO3HH M crapeHHI. MHArHOHTOPH KHCIOTHOH
KOppO3HH. MeTOIE HCNBTAaHUA 3aIMUTHOH CIIOCOOHOCTH IIPH KHCIOTHOM TPAaBICHHH METAIUIOB

TOCT 9.509—89 FEngwHas cucTeMa 3alllUTRL OT KOPPO3WHM W cTapeHWs. CpemcTBa BPeMeHHOH
NPOTHBOKOPPO3HOHHOH 3aIMATH. MeTOIR ONpelcIcHHS 3alIUTHOMA CIIOCOSHOCTH

TOCT 9.905—82 FEnwHas cucTeMa 3allATH OT KOPPO3WH W CTapeHHs. MeTOmh KOPPO3UOHHBIX
HCILITAaHHHA. ODIIHE TpeOOBAHHUA

T'OCT 12.1.005—88 Cucrema cTaHIAPTOB GE30IIACHOCTH Tpydd. ODIIHE CAHHTAPHO-THTHCHHYCCKHE
TpeboBaHHA K BO3IYXY paGodci 30HEI

TOCT 12.1.007—76 Cwucrema craHIapToB Oes3omacHOCTH Tpyna. Bpemabie Bemecrpa. Kmaccnduka-
g 1 obIIHe TpeOoBAHNI 0e30MACHOCTH

TI'OCT 12.3.019—80 Cucrema CTaHIAPTOB OC30IACHOCTH TPyOa. VICIBITaHHS W M3MEPEeHHS 3JICKT-
pudeckre. Ooime TpeboBaHua 0e30MACHOCTH

HNapanue ounmansuoe



TOCT 12.4.034—2001 CucTeMa cTaHIAPTOB 0Oe30MACHOCTH Tpymd. CpecTBa HMHIHBHIVATBHOM
3aIIHTE OPraHoB ObXanud. Kiaccmpukaimd 1 MapKHpoBKa

TOCT 4166—76 Harpuii cepHOKHCIEIH. TeXHIISCKHE YCIOBH

TI'OCT 4201—79 Harpuil YIICKHCIEI KACIEA. TeXHHYECKHE YCIOBHS

TOCT 4209—77 Marauft xTopucTHH 6-BOTHEI. TexHUYecKHe YCIOBHS

I'OCT 4233—77 Harpuii xnopHucToiil. TexHHYSCKHE YCIOBHA

TOCT 4234—77 Kamiit xnopucTHii. TeXxHHIecKIe YCIOBHS

TOCT 6992—68 EmmHag cHcTeMa 3alllATH OT KOPposuH H cTapeHmd. [TOKpHTHS TaKOKpacOTHEIE.
MeTom NCHEITAHMH HA CTOMKOCTh B aTMOC(EPHEIX YCIOBHSIX

TI'OCT 10054—82 Ilkypka mmdgoBanbHad OyMaKHag BOIOCTOHKadg. TeXHHYSCKHE YCIOBHA

TI'OCT 15140—78 MaTepuankl TaKOKpACOUYHBIE. MeTOIB ONpeneIeHU are3uu

T'OCT 17792—72 Bnekrpon cpaBHEHHS XI0pcepeOpAHEIA HACHIICHHEI 00PpasOBEHA 2-T0 pa3psia

3 Oo0mme moxoxXeHua

3.1 CpasHeHHE >PGMEKTHBHOCTH IIPe0Bpa30BaTEeH B COCTABE MTAKOKPACOYHBIX IIOKPBITHH IMPOBOIAT
M0 PE3YNLTATAM, MOMYYSHHBEIM MPH HCIBEITAHHAX 00paslioB OJHOIO M TOTO K¢ METa/lia, OOHHAKOBOM
CTETICHH OKMCIEHHOCTH, B OTHHX H TeX e YCIOBHIX H IIPH OTHHX H TeX XKe CIIocodax HaHeCEeHH MoK PETHIT
(pACTIEIIEHHEeM, KHCTRIO, OKYHAHHEM).

B xaxmoM KOHKPETHOM cIIydae paspabaThiBaloT MPOrpaMMy MCHEITAHMI, B KOTOPOH YKa3HBAIOT IIENh
WCOBITAHHA, THII W COCTAaB IIpe0dpa30BaTes pPiKABYHHEI, METAIT 0Dpasid, YCIoBHS (DOPMHPOBAHHS
OKHCIICHHOTO CIOS [PKABYHHEI, €r0 Kad4ecTBO, KOMHMYECTBO M pasMep oBOpasIioB, NMPOJOCKHTEIBHOCTh
HMCHBITAHHH, COCTAB CPEIbl, TEMIIRPATYPY, KOHIEHTPALIMIO IIPpeodpa3oBaTels 1 Clocod HAHECeHHS HOKPLI-
THS.

TpebopaHUA K nporpaMme HCIETaHHA — o T'OCT 9.905.

3.2 ¥YcTaHaBIMBAKOT OBa BHIA MCIBITAHHIN:

- HMHTAIIHOHHEIC — 719 OLCHKH 341MATHHIX CBOMCTB JTaKOKPACOYHEIX ITOKPHITHH C IIPe0o0pa3oBaTe-
JIIMH PKABYMHE B YCIOBHSX, HMHUTHPYIOIINX VCIOBHS SKCIUIYATAIIHH MOKPHTHH B aTMocdepe, BOTHEIX
cperax | ip.;

- SIMEKTPOXHUMHYECKHE — IS CPABHUTEILHOM SKCIIPECC-0IIeHKH 3aIIHTHRIX CBOMCTB TaKOKPACOTHRIX
MOKPHITHH ¢ TMpeobpa3oBaTeIsIMH PKABIHHEL.

4 Cnoco0Bl MOATOTOBKH CTAHAAPTHHIX OKHCJIECHHBIX 00pa3noB

4.1 CpaBHHTCIBHBIC HCNETAHHA IPcOo0pPa30oBaTeicd piKaBYMHEL IIPOBOOAT Ha o0pasiax HEICTHpOo-
BaHHOH yriepoaucToi cranmu (Cu < 0,07 %, P < 0,07 %).

Pasmeprr ofpasmos — He MeHee S0x100 v, TpebopaHug K odpasuamM, MapkupoBka — 1o I'OCT 9.905.
JormycTHMas! HOrpelHOCTE PA3MEPOB IPH H3TOTOBICHHHE 00pasioB +1 M. OMHCTKY HOBEPXHOCTH METAIUIA OT
OKaTHHKL U TIPOAYKTOB Kopposun mpoBomsaT mo TOCT 9.402. CreneHEs 09HUCTKH OT OKHUCTOB — TiepBast. [Tocme
OUHCTKH 00pa3iibl 00CHKHPHBAIOT PACTBOPHTEICM, HATIPHMED alICTOHOM, C HOMOIINEBIO TAMIIOHA HITH BOTOCAHOM
KHCTH C TIOCTEIYIOIHM TIPOMBIBAHAEM B HOBOH MOPIMHA TOTO Ke pacTBopHTead. CTeneHs 00e3KUPUBAHHSI
KOHTPOTHPYIOT ITOTHLIM CMa9HBAHHCM BONOIM MOBCPXHOCTH 00pasia (pacTeKaHHME KAaIlTH BOIBI) MM II0
OTCYTCTBHIO Ha (DHIBTPOBANBHON GyMare TEMHOTO IIITHA OT KAIUTH MCIIOIb30BAHHOIO PACTBOPHTEI.

4.2 Ilocne ode3KUPHUBAHHA 00PA3LE CYIIAT B CTPYE rOpAYero Bo3myxa npu remuepartype ot 40 °C no
50 °C ¥ BHIIEePXHMBAIOT B SKCHKATOPE C XTIOPHCTEIM KATbITHEM MM CIUIMKATEIeM He MeHee 24 1.

4.3 IlogrotoBilcHHBIE 008PA3Lbl SKCHOHHAPYIOT B BHIOPAHHOH aTMocdepe B 3aBHCMMOCTH OT IIPOrpamM-
MEI HCTIHITAHIH. BpeMd SKCIOHUPOBAHHA — J0 MOTYYSHNI CI0sd pKAaBIAHH oT 50 o 70 MKM. JTommycKaeTcs
MPUMEHATH 00PA3HEL ¢ D0Jlee TOHKHMH CIOSMH PIKABYHHLI, €CIIH 3TO OTBEYACT YCIOBHIM SKCIUIYATAITHH.

4.4 TIpu BEIOOPE ONTHMAILHOTO MPeodPa30BATENI PXKABUMHE, PaBOTAIOIIETO B arpecCHBHEIX YCIO-
BHAX, HAIIPHMEP B arMocdepe XHMHYCCKHX IIPCINPHATHH, DA ITOAYICHHS DPXKABYMHEL IOMYCKaeTCsS
BEIICPKHBATE 00PA3IEl, IMOATOTOBICHHLIE cOrnmacHo 4.2, B KCHKATOpe B arMocdepe BIAXKHOTO BO3OyXa,
COTepIKalllero CePHUCTRIA aHTHIPHI

Na,S,0, + H,80, — H,0 + SO, + Na,50, + Sl.

Bpemsa skcniosummmn — 120 1.
4.5 Jl1g npoBelcHHS CPaBHHTCILHEIX HCIIETAHHH IIpcoGpa3oBaTelici PiKaBIMHE Ha METaIe, Mo-
KPHTOM OKATHHOM, G0 OKAMHHE MOTYIaI0T Ha 00pasiiax, HOIrOTOBIEHHBIX COrnacHo 4.2, mpH GHKCH-
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POBaHHHIX YCIOBHAX B IIAXTHOH JTa00PaTOPHOM 3MEKTPOIICYH IHaMeTpoM padodero mpocrpancTsa 100 mm
H BEICOTOH 160 MM, cHaGXCHHOH aBTOMATHYCCKHM TEPMOperyraTopoM no (1250+10) "C, Wi IpyTrHx Ieqax
AHATOTHYHOTO THTIA.

O6pasnbl NOMEINAIOT B CIICITHATBHYIO KAaCCeTy, BEITIOTHCHHAYIO M3 JXKapOCTOHKHAX MaTCPHANIOB (Kepa-
MMKa, HUXPOM H T. IL.), C THE3IAMH, (PHKCHPYIOIIMMH 00Paslbl HA HEKOTOPOM PACCTOSHHM IPYT OT IPYTa.

KacceTy BBOOAT B Medb, paHee HarpeTyio o 700 °C, u BeImepxusaioT oT 20 o 30 MuH. BosmoxkeH
noAdOp IPYTUX YCIOBHH IIOMYYCHHS CIIOS OKAJIHWHEL H3MCHCHHEM TEMIICPATYPH M IUIATECIBHOCTH Harpesa
0Bpasnos crain. BIocTHTHO-MArHeTHTHAS OKAJIHMHA TIOIYYacTCs IIpH TeMieparype He Huke 600 “C.

4.6 Jdns MpoBeTeHWs CPABHUTEIRHEIX UCTTHITAHUH TIpeofpasopateneil piKaBIMHE TOMYCKAETCS TIPH-
MECHATE OIPYTHS CHOCOOBR! NOIYICHHA OKHCICHHOIO CIIOS, NMOMHMO YKa3aHHBIX B 4.3—4.5, ecian sTO
MPEOYCMOTPEHO MPOTPAMMOM HCIBITAHHI, HAPUMED HCIIONB30BAHHUE O0PasloB C OKHCICHHBIM CIIOEM,
MOTYIECHHBEIM B OTIPEIEIICHHOM TEXHOTOTHIECKOM MPOTIEcce.

CpaBHUTETHHEIE HCTIBITAHHSA TIPOBOMIT Ha 00pasIax ¢ OKHCICHHBIM CIOEM, MOMYISHHEIM B OMHHA-
KOBHIX YCIOBHSIX.

4.7 1lnactoo0pa3HE H OTCHTAaWBAKIIHANCA OKHCICHHBIH CIOM PXaBYMHHB WIH OKATHHBL YIAISIOT
MEXaHHICCKHM ITyTEM.

4.8 KonH4ecTBO OKHCICHHOTO CIOS ONPEIeISIOT Ha TpeX 0Dpasnax OIHHM H3 IIBYX METOIOB:

- METOIOM KaTonHoro Tpasiaerus no I'OCT 9.505 B 10 %-HoM pacTBope CepHOH KHCIOTH ¢ J00aBKOi
1 r/oM® KaTHOHOAKTUBHOTO MHrHGUTOpa, HanpuMep XOCII-10, npH IIoTHOCTH ToKa 5 A/oM? B KOMHaT-
HO#H TemTiepatype. Tlporiecc BeAyT MO MOMHOTO YIATEHHS OKATHHBE WIH PXapIuHE (oT 10 g0 20 MHH).
Q0pa3ukl 1o ¥ NOoCHe KaTOMIHOIO TPABICHHS B3BCIIMBAIOT HA aHATMTHYCCKUX BECaX ¢ TOYHOCTHIO +0,1 Mr.
YIenbsHYI0 YOBUIb MACCHl KXKIOTO 00pasia YCPEeTHIOT I TAHHOH CEPHH:

M, = [OK],
e ﬂ_/{K —  ycpegHeHHAs YORITE MACCH OOPA3IOR TIPH KATOIHOM TPaBIeHHH,
[OK] — KoOIM4YecTBO OKATHHE Ha 00pasnax;

- B3BEMIMBAHUEM O0PA3IIOB JO W MOCIE SKCIOHUPOBAHWSA B BRIOPAHHON KOPPO3HMOHHON aTtMocdepe.

5 TloAroToBKa K MCOBITAHAAM

5.1 TpeDopanud K HAHECEHHIO NpeodpazoBaTe/IeH pAKABIUHBI

Q0paboTKy METAIDIHYSCKHX TIOBEPXHOCTEH IIpeo0pa3oBaTeISMH DXKABYMHEL CICAYCT MPOBOIHTL B
COOTBETCTBHM C HOPMATHBHLIMH JoKyMeHTaMH (HIT) Ha mx nipuMeHeHHe. OTKIOHEHUS OT TpeGosanmi HIT
HE ToImycKaloTcd. PesXMMEI CYIIIKH M HOCICIYIONIET0 HAHECCHH S TAKOKPACOYHEIX MOKPETHA OIPEACISIOTCS
HOPMATHBHBIMH TpeBGOBAHHAMH K 3THM MaTepPHAIAM.

IIpu orcyrcTBMH ZOKYMCHTAITHHM Ha TNPHMCHCHHS Ipeo0pa3oBaTeNd DPXKABYHHE (HATIPHMED IS
HCITHITAHHST BHOBE Pa3pabaTRBAEMEIX TIpeobpasoBaTeNeil PKABUHHE ) JTIOMYCKAETCS TOJTOTORKA K MCTTRITA-
HHSIM 110 5.2 1 5.3.

5.2 Oxpammsanye 00pa3loB ¢ NOPOLIKOBBIM NPEopazoBaTeIeM pABYHHLI

B makokpacogHB MaTepHai, Npe HAa3HAYCHHBIH BEIOIHATE POJE 3alIATHOIC I'PYHTA, BBOIAT OT 5 %
mo 10 % nopolIKoBoro npeofpasoBaTeld OT MACCH JTaKOKpacodHoro MaTtepHana. HeobXoouMyl BA3KOCTh
MOANEPKABAIOT J0DaBIeHNEM PACTBOPHTENS, TPeTHA’HAYEHHOIO IId pazbaBleHHsS COOTBETCTBYIOIIETO
THIIA JAKOKPACOYHOIQ MaTtepHaia. JomycKaercd CMEIIMBATE NAKOKPACOYHE MATEPHANl C DPACYSTHEIM
KOMMIECTBOM PACTBOPHTENT M 00pA30BaBUIYIOCS THCIEPCHIO TOOABIATH K JTaKOKPACOUHOMY MAaTEpHAIY.
3aTeM Bce THIATEIRHO MEPEMCINMBAOT. 3AIIATHYI) KOMIIO3ZHIIHMIO TOTOBAT HEIMTOCPSACTBEHHO IICPEI IIPH-
MCHCHHEM.

Pacxop 3alIATHOrO MaTepHala IPH OIHOCIOHHOM HaHECEHHMH cocraBnsgeT ot 120 mo 150 r/m%. B
JaneHeiIeM 110 o0pa3oBaBIIEMYCs TPYHTY OKPAlIHBAHHUE SMAISIMH, KPACKAMH M CYIIKY 00pasioB IPOBO-
marT B coorseTcTBHH ¢ HJI. OxpammpBanne 110 MOTH(DHIIMPOBAHHON PXKABYHMHE CICAYET NPOBOIHTE IO
TIHATEIBHO BHICYIIEHHOH MOBEPXHOCTH.

5.3 OxpammBanue 00pa3loB ¢ XHIKHM [peodpazoBaTeleM PRABYHHBI

TimareTbHO MepeMelIaHHEH IIPcodpa30BaTEIb PKABYHHE HAHOCAT HA MPOKOPPOIHPOBABINYIO MO-
BEPXHOCTh 06pasioB. Pacxoy mpeoGpaszosartenst NMPH OTHOCIOHHOM HaHeceHHHM — oT 80 mo 120 r/m2.
Iocnenyompe CI0M TAKOKPACOYHOrO MAaTepHAIa HAHOCAT 4epes 24 9 Iocic OKpallMBaHHE KHIKHM
npeodpasoBaTeneM MO THIATETEHO BEICYIIEHHOM TTOBEPXHOCTH.



6 KOHT])OJIB KAa4YcCTBa NOANOTOBKH MOBCPXHOCTH

6.1 na xoHTpong mpHMeHTOT npndop MT-40HII, npenHasHAYeHHEH OO M3MEPEHHS TOTIIHHED
HEMATHHTHEIX TIOKPHTHI, HAHECEHHEIX HA OCHOBY M3 (DEpPPOMATHHTHEIX CTamei. JIMamaszoH H3MepeHWi
0—2000 mEM, TOTPEIIHOCTE H3MepeHHH — mo 6 %. Moryr OHITE WCMOTL30BAHE TpHOoper MT-30H,
MT-41HII, MT-50HII, BT-30H, BT-10HII, BT-50HII nmu ux aHAIOTH.

6.2 Bpewmsa ¢ MOMEHTA HAHECEHHS TIOCIETHETO CI0S TMOKPHITHS 0 HAYAIA NCTIBITAHHE OIIpeIeIIeTCsT
TPeOOBAHHAMHM 10 STOMY IIOKA3aTeNI0, yKasaHnHEIMH B HJI Ha 1ipuMeHsIeMble JTaKOKPACOYHEIE MATCPHAIEL.
IIpu orcyrcreru HJ/l HMOKPEITHA €CTCCTBCHHOM CYIIKH BEIICPXKHBAIOT IIPH TemIeparype (20 + 2) °C m
OTHOCHTENRHON BIAKHOCTH BO3AyXa (65 + 5) % B TedeHHMe 5 CyT, a Topgaueil cyiliku — 24 1.

TomiyHa TOKPETHA 33aBHCHT OT BHOA IUICHKooOpasyiomiero m omnpenensercas HJL Ha manHbI#i
JIAKOKPACOYHLIH Marepral. MeTon HaHSCCHHSA IMOKPEITHA (PACIEIICHHAS, OKYHAHHC, KHCTBIO) BEIGHPAIOT
no HJI Ha 5TH MOKPHEITHL.

6.3 KonTtpons xadecrsa NOKpHTHII — no I'OCT 9.032 u B coorBercTBHH ¢ Tpebopannamu HJI Ha
HMCHHITYEMEBIE TaKOKPACOTHEIE MAaTEPHANE.

HanmeceHHOe NOKPHITHE HOIGKHO OBITH CIDIOIIHEIM, HE HMETh HAIUIEIBOB, IIOATEKOB, IAPAIIHH,
TPEIIWH, MODIIUH M HEPOBHOCTE.

6.4 AIresio JTAKOKPACOYHBIX IMOKPHITHIL ONPAEISIOT METOOOM DPELISTYATHX HAIpe3oB 110
TOCT 15140 uaH MeTOAOM TOMSPH3AITMOHHOTO COMPOTHRIEHHUS (TIPHIOKeHHE A).

7 IlpoBeaeHne uCObLITAHMIA

7.1 VIMHTANTAOHALIE METOIb] HCIBITAHMH

7.1.1 WMHTAITMOHHEIE HCTIHTAHUSI — YCKOPEeHHEIE HCITEITAHUSA B HMHTHPYEMEBIX AaTMOC(he PHEIX YCIO0-
pugx mpopondar mo F'OCT 9.509.

OrneHKa BHEITHETO BHIA HOKPHTHI MpH HCIEITaHuAX — 1mo TOCT 9.407.

KopposHOHHEIE pa3pyIIcHHS OLCHHBAKT BH3YAIEHO M B IPOLCHTAX OT OOWICH IDOImann odpaslos
o IF'OCT 6992.

7.1.2 3aMUTHYIO CIIOCOOHOCTD TAKOKPACOYHEIX TIOKPLITHIH C BBEACHHEM MIPeodpa30BaTENsS PKaBIYHHEL
B BOJIHHIX CpellaX ONpeJidioT B TPeX MOIEIBHEIX PACTBOPAX B COOTBETCTBHH C TAaOMHICH 1:

1 — narpwuii xmmopucteii o 'OCT 4233;

2 — narpuii cepHokucanil no I'OCT 4166;

3 — coneBoil pAcTBOpP, COOEPKAIIMEH HATPHUH XJIOPHUCTHIH, MarHui xmopucTEd mo I'OCT 4209,
KaIBIMHA XI0pHCTHH 1o geiicteyromuM H/, kamui xoropucteiii no I'OCT 4234, Harpusa OHKapOOHAT IIO
T'OCT 4201, patpuii 8poMHACTHIH o deicTeyrommm HJT.

Taonuma 1 — Cocras MOIENBHEIX PACTBOPOR

Homep pactBopa Kemvraeckas (hopMyITa COE Maccosas momns, %

1 NaCl 3,0

2 Na,s0, 1,0

3 NaCl 2,630
Mg(Cl, 0,250
CaCl, 0,110
Kl 0,070
NaHCO3 0,020
NaBr 0,008

JIUTeMEHOCTE MCTTHITAHHE YCTAHABIHMBACTCI MPOTPAMMOM HCITHTAaHUA. [TpoBeneHHe WCEITAHUI B
BOIHLIX cpemax, 00padoTka pesyieraToB — o I'OCT 9.083.

7.1.3 Hna ompeneneHus >peKTHBHOCTH BHOBB Pa3paboOTAHHEIX IIpeodpasoBaTeled pPiKABIMHEL H
BBIDOPA ONTHMAIBLHOIO IIPeoGPa30BaATENS 118 OIPEISIEHHOTO BHIIA TAKOKPACOYHOIO MATEpHAIId, YCTOHYM-
BOTO B CIeITHGHIECKNX YCIOBHAIX (HA CKIATaX XMMHKATOB H MHHEPAILHEIX YIOOPEeHHH, B 1IeXaX XHMHYeC-
KHX IIPOM3BOICTB W OPYTHAX YCJIOBHSX), HMCIBITAHHS 00pPasnoB ¢ HAHCCCHHEIMH Ipeobpa3oBaTelsaIMH
MPOBOIAT B PACTROPAX TeX cONel, ¢ KOTOPEIMH OHU OYIYT B KOHTAKTE TIPH SKCILTYATAITHIL
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7.1.4 DKCMIOHHPOBAHHE B3BEIICHHBIX M MapKHpoBaHHHIX 110 TOCT 9.505 0bpasiios ¢ HaHeCEeHHEIMH
JIAKOKPACOYHBIMH MATCPHANTAMH C BBEICHHEIM IIPSO0OpAa30BATE/ICM B HATYPHBIX YCIOBHAX H 00paboTKa
PE3VILTATOB Mocie UCIETaHui — o [OCT 6992,

7.2 DICKTPOXHMHYCCKHE METOIb HCILITAHMI

7.2.1 EMKOCTHO-OMWYECKWH MeTO

7.2.1.1 Annaparypa, MaTEpHANILI, PEAKTHBEL

MocT TepeMeHHOTO ToKa, Hampmmep P571 mmm ero amamorn. Kmacc toumoctu 0,1, JIMamasoH
usMepeHnii emkoctu 10 m® — 1000 mxD. IlorpemHocts uaMmepenuii 10,2 %.

Hueika snekrpoxuMmdeckad mo I'OCT 9.509.

Hartpuii xsmopuctieiii mo TOCT 4233,

BcriomoraTebHEIA INTATHHOBRIHA 31EKTPOI.

7.2.1.2 QOmpenenedne 3alTATHON CIOCOGHOCTH MOKPHITHI eMKOCTHO-OMHIECKHM MeTOmoM (oTpee-
JIEHWE EMKOCTH W TAHTEHCA YA JANEKTPHYCCKAUX TIOTEPH) TIPOBOIAT HA YCTAHOBKE, COCTOSINEH H3 MOCTA
MepeMeHHOTO TOKa, IEKTPOHHOTO HWHIWKaTopa Hyms D382 u reHeparopa D578 wim MCOONB3YIOT HX
AHAJIOTH.

Hcemenosanns nposoxar B guckike nmo FOCT 9.509. B auciiky HamupaloT 3% -HEIH pacTBOp XJIOPHC-
Toro Hatpud 1o 'OCT 4233,

KomtiecTeo 00pasoR, HCIHTHBAEMEX NAPATIIEIEHO, JODKHO OLITE HE MEHEE TPEX.

B KadecTBe BCIIOMOTATEIBHOTO 3JIEKTPOIA HCIIONB3YIOT INIATHHOBEIA. PaboYM 3I¢KTPOIOM CIIVKHT
MOII0KKA OKPAIIEHHOTO METATA.

Hi3MepeHHS eMKOCTH M TAHTSHCA YI1d THISKTPHYSCKHX IIOTEPh IIPOBOIAT NpH Yactorax 500, 1000,
20000 Tu. JIng omnpegencHHS BpeMeHHOH 3aBHCHMOCTH €MKOCTH H CONPOTHBIECHHI YacToTa OepeTcs
1000 I'm,

IIo pesynbTaTam M3MepPeHHI eMKOCTH M TAHTEHCA YTIa TUACKTPHYUSCKHX TTOTEph Ha MOCTY TIepeMeH-
HOIO TOKA 110 IOCICIOBATEIBHOR CXeMe ONPEIeIA0T MIEKIPHICCKOE CONpoTHBIcHAE R, OM, 1o Gopmyle

R = (tgd)m (1)
2
2nf- C,
Ioe tgd — TaHreHc yIia DHICKTPHYCCKHX IOTCPE;
Cl'[ —  CMKOCTDL, OTHCCCHHAA K CIHHHIC ITOBCPXHOCTH,
f— uacToTa mepeMeHHOTro Toka, 1.

Ilonygennsle 3HadeHna emkocTH C, O, B comporuBieHnd K, OM, Mo NoclemgoBaTelbHOH cXeMe
TIePECUUTRIBAIOT HA MAPATIETBHYIO CXeMY TIO (hopMyTaM

- o . (2)
1+@2nfy C:.RY

2 2 2
@1[1+(2nf) -CH-RH] (3)
R = 2 2 2
Qnf?. C: R
 pil C]'I — CMKOCTE, OTHCCCHHAA K CIHHHLOC ITIOBEPXHOCTH, NEPCCHHUTAHHAA Hd ITapaINICIbHYIO CXCMY,
RH — COIIPOTHUBICHUC TIDH I[aHHOﬁ HACTOTE MEPEMEHHOTO TOKA, OTHECCHHOEC K CAHHHIIC TTOBEPX-

HOCTH, MEPEeCIUTAHHOS Ha MaPAIIETBHYIO CXEMY.

JallATHYI0O CMOCOOHOCTE TOKPHTHH OIMEeHWBAIT TI0 XapakTepy 3aBHCUMOCTH COTMPOTHBASHHS H
€MKOCTH 00pPa31I0B OT YaCTOTHI IEPEMEHHOIO TOKA.

Ecnu eMkocTh 06pasiioB HE 3aBHCHT OT YACTOTH TOKd, a CONPOTHBICHHE 0OPATHO IIPONOPIMOHAIBHO
€, HCILTAHHOE IMOKPEITHE 00JAI4eT 3aIIUTHOMH CIIOCODHOCTHIO.

CratrcTHYIecKasd o0padoTKa eMKOCTHO-OMHUYCCKIX M3MEPEHHI TIpHBEIcHA B IPHIGKCHHH b.

7.2.2 OrnpegeleHUe 3aATHBIX CBOMCTB MOKPBEITHH 110 M3MEHSHHIO IEKTPOIHOIO TOTCHIMANA BO
BpeMeHH

7.2.2.1 AmmapaTypa, MATepHANHI, PEaKTHBE

Ilorenmioctar ITHM-50-1 mam ero aHamzoru. JmamazoH m3MmepeHuit or 0 mo 8 B. IlorpelrHocTs
u3Mepenunit £0,5 mB.

Hatpnii xmopuersrit mo TOCT 4233, 3 %-HBIH pacTBOp.

Hueiika smexrpoxuMmeckas mo I'OCT 9.509.



DNeKTPOI CpaBHEHHS (KAJIOMEILHEL, xtopcepebpsanulii o F'OCT 17792).

Pabounii snekTpol — MOMIOKKA OKpalIcHHOTO MeTalla.

7.2.2.2 DIeKTponHHEEe MOTEHIHATH ONpeIenaioT KOMIEHCAIIMOHHEM METOIOM. 3HAUSHH ITOTCHITH-
47108 TEPECYNTHBAIOT OTHOCHTEIEHO HOPMATBHOTO BOTOPOIHOTO SIIEKTPOIA.

3alMTHYIO CIMOCOOHOCTh MOKPHITHI ¢ MPeodpa3oBaTeIIMH PIKABTMHEL OLIGHHBAIOT II0 XapakTepy
3aBHUCHMOCTH ITOTEHITHAT-BPEMS, 4 TAKKEe MO KOHETHOMY 3Ha9eHHIO TIOTeHIIHATA. YeM MenIeHHee TIPOHC-
XOIHT M3MeHSHHE MOTEHIIHANIA BO BPEeMEHH IIPH BHEIICPIKKS 00paslioB B pacTBOpPE M 4eM Qojce IOTOXKI-
TeJIbHEIH MOTeHIMAI ISKTPOIA YCTAHABIMBACTCS 34 BpeMd HCHLITAHHUE, TeM bolee 5(h(QeKTHBHO MOKPLITHE.

7.3 OdropMnenne pe3yabTATOB HCHHITAHHEE

PezyneTaThl HCnHTAHWH 3QMEKTUBHOCTH MOKPRITHIT 3aHOCAT B MPOTOKON MCIEITAHHN (TpHIOKe-
HHe B).

8 TpeboBaHua 0e30MaCHOCTH

8.1 IlpH HCHHTAaHHAX CICIyST MPHUMSHATL TAKMC MCXOTHEIC MATCPHATE! (XMMHICCKHC PCAKTHBEI,
JIAKOKPACOYHEEC MAaTECPHANE) HM CHOCOOB WX O0paboOTKM, IPH KOTOPHIX BPEIHEIE IPOH3BOIACTBCHHEE
GakTOPE MO0 He BOSHHUKAIOT, THDO0 WX YPOBEHE (KOMWYIECTBO, KOHIIEHTPAITHS ) He TIPEBBITIAET TOTTYCTHMEIX
HOPMATHUBHHX 3HAYEHHWI, YTBEPXKIeHHEX MITH3IpABOM.

8.2 Bce paboTH ¢ MAaKOKPACOUHHEIMHM TOKPHITHAMH, B TOM UHCIE M OMNEpPAlldH TI0 TOATOTOBKE
MOBEPXHOCTH METAIUIMYECKHX O0pasOB K HCIIBITAHHAM, IPOBOIAT B IIKA(QaX C BRITAXKHON BEHTHIAIHECH.

8.3 TloMelleHHS, B KOTOPEIX IIPOBOIAT HCIIBITAHKA , TOIKHBI OLITH 00eCIIeYEHBI IPOTHBOIIOXKAPHBIMH
CpeACTBAMH W OCHAIICHH 00IIeOOMEHHOM IIPHTOYHO- BEITSDKHOM BEHTHIAIMCH.

KoHTponb 3a comepskaHueM BPeTHBIX BElIECTB B BO3MyXe padoueii 30HH MPOBOIAT B COOTBETCTBHH C
Tpedopanuamu I'OCT 12.1.005 1 TOCT 12.1.007.

8.4 JInnga, paboTalolie ¢ TaKOKPACOYHBIMH MATCPHAIAMH, TODKHE OBITH 0BCCIEUYEHE] CIIELIOISKIOH
M CPEJCTBAMH WHIMBUIYATILHOM 3aMTE B cOOTBeTcTBUM ¢ 'OCT 12.4.034 1 nefCTBYIOIMMH THIIOBBIMH
OTPACIICBEIMH HOPMAMH.

8.5 DraekTpo0e30IacHOCTh IIPH  HMCHBLITAHHAX JODKHA O0SCNEYMBATLCHE B COOTBETCTBHH  C
I'OCT 12.3.019.

8.6 K mpoBemeHHI0O paboT ¢ ITAaKOKPACOYHEIMH MaTepHATAMH TOITYCKAIOTCS JIHIA, IIPOIIETIIHE
WHCTPYKTAK O TIPABHIAX 0e30MACHOCTH H PA0OTH B XMMHYIECKIX JA00PATOPHIX, OCBEIOMIIEHHHBIE O CTEICHHA
TOKCHIHOCTH TMPUMEHAESMEIX MATEPHATIOB M CIIOCODAX 3AIHTH OT HMX BO3ISHCTBH.

8.7 JInna, padoTalIIUe ¢ TAKOKPACOYHEIMH MATCPHATIAMH, MOIJICKAT MEPHOINYECKOMY MSIHIIHH-
CKOMY OCMOTDY HE PEXe OTHOIO pasza B Iol.



IIPIIOXEHHE A
(pekoMeHIYEMOR)

Onpenenenﬁe aJIre3HH MOKPLITHA METOMOM NOIAPHIANHOHHOIO CONPOTHBIECHHS

A.1 Annaparypa

HHmiKkaTop mosp saniosHoro conporienenus P5126. Tuanazon mwamepersii 1 Om — 100 kOwm. TlorpemsocTs
M3MePeHWi He npeBriaet +5 %.

A2 nst omeITa CTANBHEBE THIACTHHBL pasMepoM 70x70x] MM rOTOBAT B COOTBETCTBHE ¢ pasgenamu 4 — 6. C
TOPLOB OOpa3l0OB YAAMAKT IMOKPHITHEG HUTHGQOBANBHOA MKYpKOH ¢ 3epHHUCTOCTED 40 mo T'OCT 10054, Topus
IPOTHPAT QHABTPOBATLHON OyMarof u morpyxaioT B 20 %-Hell pacTBOpP CEPHON KUCTOTH TeMepaTypol (25140,5) °C.
TlonygeHHYIO Mapy 3NeKTPOA0B ¢ MOKPHITHEM MOAKIIOYA0T K npubopy. JIBe OHOTHIIHBIE TUTACTHHBL YCTAHABINBAIOT
TaK, ITOOBI MEXIY HAMH OCTABAICA 3a30p OT 5 mo 8 mm. Paccrosrie MeXIy IUTACTHHAME NOJDKHO OCTABATHCS
IIOCTOSTHHEIM BO BPEMS OIIBITOB ¥ OBITH OXMHAKOBEIM IIA BCEH CEPHI CPABHMTEIBHEIX HMCIIBITAHTII.

TTEKIT MCTTHITARTI COCTOUT B AeCSITHMHEYTHON BhIIEP)Ke 00pasiios, mociie KOTopOi WX BEIHHMAKOT W3 pacTBOPA,
TIPOMBIBAIOT B TPOTOYHOM BO/E, BRICYITHBAIOT (GMUTBTPOBATLHON GyMarof 1 CHOBA 3a4HITAIOT TOPIIEL TUTACTHHBI MTEpeT
TIOCTEAVIONAM TTOTPYKEHHeM B PACTBOP KHCTOTEL

AJNTE3NI0 OTNPEIEAI0T 0 KOMTHISCTRY IIHKIOB, B KOTOPHIX TTOIAPH3ANNOHHOS COTIPOTHBICHIE OCTACTCH TTOCTO-
AHHBIM. Pe3ynbTarTsl NCTIBITAHWI aare3ny MOKPEITAA 3aHOCAT B Tadmuiy A.l.

Tadonuuma A.l — Pe3ynpTaThl HCIIBITAHKE aATe3HH ¢ IMOMOINBI0 METOAA TONAPH3ALNOHHOT0 COIPOTHBRICHIS

[onAPU3IaLICHHOE CONPOTHBIEHNE R, OM, IDH IMKTax

Cucrema
1 2 3 MT. O

JlakokpacounbId MaTepian
To xe, ¢ npeobpasosaterem (1)
» 2)

nT. A

TIPUITOXEHUWE B
(cripasoaroe)

CraracTHdeckast oﬁpaﬁorrl(a PE3YIbTATOB CMKOCTHO-OMHYICCKHX HC’»ME[)eHP[ﬁ

B.1 Onenka 3texrupnocTn npeolpazoBareneii PKABYMHBI N0 OMHIECKOMY CONPOTHEIEHMIO NOKPLITHI
DOQeKTHBHOCTE Mpeodpa’opareieil pXapYMALI OLEHHBAKT IO VPABHEHWSAM PETPECCHU, IMONYYEHHEIM 0e3
NpeobpaszoBaTens PKABYWHEL U ¢ HUM. OOIH BHUA VpaBHEHIA

InR=a+b f+by1+bye, (B.1)

rie R — CONpOTHBIEHNE TOKPHITHS, OM-CM2;
a — C¢BOOOIHEIN WIEH B VPABHEHMH PErpecei;
by, by, by — KoaPOUIHEHATH YPABHEHIS PETPeCCi,
f— uacrora mepemeHHOro Toka, I'i;
T— BpeMs WCIBITAHWSA B 3NIEKTPOIHTE, CYT;
¢ — KOHIEHTPAIWsA MpeobpasoBaTen pKaBIuHbL, %.

JUist MONYCeHIst YPABHESHNS I IPOBEPKH €r0 ANeKBATHOCTH HCIONb3YIOT CTARNAPTHEIE IPOrPAMMEL KOPPEIIALii-
OHHO-PETrpeECCHOHHO-ACTIEPCHORHOIO anann3a I BM.

Tt oLeRKH 3HaTHMOCTH KOadbDHIHEHTOR MPHANMAIOT YPOBEHE 3Hatumocti o = 0,05,

3HaurMocTE KO3(QDUINEHTOB OIIPEAe/IAKT He OCHOBAHUN pacrpeaesicHus CTbIONeHTa.

Ecnit Topoy > Tiggye THe Tyg, — Kpuepuit Croronerrra upi o = 0,05 i wicne crenereli cBoboust f, mpit
OTIpENeNIEHHH TUCTIEPCHH OTHITA, TO KOZDMUITMEHT B YPABHEHUN 3HATHM.



Kpurepnii Cterogenrta pacueTHBIA 1, ornpenenasior mo Gopmyie

pacy
b, (B.2)

;i
Tpacq - g »

i
rae b, — npopepAeMbi K03(QGHINENT ypaBHEHHS PETPECCHN;
S} — cpeqHexBanpaTHYHas OIMMGKA B ONpeeneHii KO3(hdHIHeNTa perpeceuit.

' TlpoBepKy aneKBaTHOCTY MOJIYIEHHOTO YPABHEHNS MposoaiT o F — xputepmio Gurmepa. Kpurepnii Guiepa

PacUeTHBIA F,, o OTPEne/BIioT 10 Gopyyie

M Sr (B.3)
FpELCH = S2 .

e M8, — cpenmili Kpaypar AHcepcii, oGycroBierHoll perpeceiedi;

82 — cpexmwit KBampat AUCTIEPCHI, OGYCIIOBIEHHON OTKITOHEHHEM OT PEIPECCHIL

UYem MEHBINE OCTATOYHAS JUCIEPCHA, TEM BONBIIE BETHYIHA F, TeM ONIDKe OlLle HEHHEIE [10 YPaBHEHHIO PETPECCHI
3HAYECHNS 3aBUCHMON nepeMerHoi ¥ K HellocpeACTBEHHBIM AaHHBIM HabmogeHus ¥,

Mouemin aneKBaTHbL IPI YCIOBHE Fop oy > gy, Tiie B, Haxomures mpir o) = 0,05 1 COOTBETCTBYIOMIIX CTEIE HSX
CBOOOLEI /] U fy.

OnpeensoT CpeaHioln OTHOCHTENBHYI0 OMIMOKY ANTPOKCHMAL, MATHE 3HAYCHNS KOTOPOH VKa3hBaOT HA
BBICOKYI0 TOUHOCTH MPOTHO30E [0 OTHOIUEHHI K BKCIEPHMEHTUTEHBIM JAHHBIM.

_ PaccunTrBaoT Ko3(hGUIHERT AETEPMIHALIH, H3IMEPAIOINII 10TI0 OT OBINElH ARCTIEpCHIT 3aBIMCHMOI TTepeEMEH-

HoIt Y.

Koadbnunent netepmunammn 77, HpC,E[CTaBJ'IHI-OH_[Hﬁ co00H CYMMY OCTATKOB, PACCYHTHIBAIOT 10 (QopMyIe

(B.4)
ﬂr-Z& Y,

ei=Y— 1, (B.3)

IJe ¢; — OCTATOK;
¥, — HaOmonaeMas BeTHYNHA,

¥, — cootseTcTBYyROIAN IPOrpAMMIPYEMAs BEHWIHA, HAlNeHHAS NPH IOMOLUH YPABHEHNS PETPECCHIL

O 3aImUTHBIX CBOMCTBAX PA3MYHBIX MOKPHITHH MOXHO CYAUTEL 0 XAPAKTEPY YACTOTHON 3aBUCHMOCTH COTIPO-
THBIeHWs. Yem GONbIie 3Ta 3aBHCHMOCTb, TeM Golee BHICOKHMMM 3aIMMTHBIMH CBOFICTBAMH 00NanaeT MOKpeTHE. B
TMIOTYYeHHBIX YPABHEHUSX 3TO MOXHO HAOTIONATH TO HAWGONBINEMY AO0CONIOTHOMY 3HAYEHUID KO(PDHUIINEHTOB Y
e PEMEHHOT T.

i anaiiisa Ko3hOHITHEATOR V TEPEMEHHON T MCXOMUITH 13 IIONOKESHAA, TTO JIVIIIHME CBocTBaMI 001amaeT
TIOKPEITHE, ¥ KOTOPOTO MEHBINAS 3ABICHMOCTE COTIPOTHBIEHIS OT P OLOKHTEIEHOCTH HCIIBITAHII, T. €. abconoTHOe
3HAYCHIE ¥ TIEPEMEHHO T HAMEHBIIEE.

B.2 Onenka 3teKTHBHOCTH NPeodpazoBaTenell PKABYHHBI N0 EMKOCTH JAKOKPACOYHBIX NOKPLITH

st onerkn 3drdexTHBHOCTH Mpeodpasopatenell psKaBIHHbl MPHMEHAoT Tuddepe HITHANbHBT KpUTEpIii CTokH-
KOCTH JIAKOKPACCTHELX MOKPEITiit [, M/ (m2-¢), KOTOpEL NpencTasiseT coGoll NpHpamieHie CPELHEHTErPATLHOTO
3AAYCHIAS 3ABACHMOCTH €MKOCTH OT YACTOTHI MEPEMERHOTO TOKA W MOMIUHSASTCHA CIEIYIOMEMY VPABHEHIIO

p-—— J

T,-T a1f+ bl

B.6
'[a f+b2 ’ (56)

e f; u f, — HAYANbHAA W KOHEYHAs YACTOTHI IEPEMEHHOIO TOKA NpH wamMepernsx, [;
Af=f2 —f1 s
T) — T, — HHTCPBaN H3MEPCHHI, C;
ay, by 1 a3, by — xoshHUIMEHTH B YPABHEHNAX 3aBUCHMOCTH EMKOCTH OT YACTOTHI B TEPBHIA M MOCTEAHNA AeHD
W3MEpPEeHuid.
DTa BeNMHYMHA KOMHYECTBEHHO OTPAKAET 3aI[MTHEBIC CBOMCTBA MOKPHITHIA. Uem Menbine audibepeHIIHATRHBIH
KPHUTepHii, TeM MOKpPBITHE Doee CTORKOE.



IIPWJIOXEHHE B
(pekoMeHIYEMOR)

IIpoTokon HCNLITAHHNR NOKPLITHE

1 ITenp ucobrranuii

2 3amuIm@aeMerii MeTamt

3 XapakrepHCTHKA ArPecCHBHON Cpembl B YCNOBHSX DKCIUTYATAIHH TOKPHITHS (TEeMIEPATYpa, KOHTIEHTPATIHS)

4 HcCrbIThiBagMoe MOKPLITHE (CHCTeMa TOKPLITHS)

5 TexAONOrHs MONYISHUS MOKPHLITHA (CrIOco0 MOATOTOBKH MOBEPXHOCTH, CIOCO0 HAHECEHWS MOKPLITHS, PERIM
CYILKH)

6 XapakrepHcTHKA IPHMEHSeMEBX JAKOKPACOUHBIX MATEPHANIOE (HAMMEHOBAHME, PeLeIrypa, H3rOTOBHTEND)

7 Meton MCIBITAHIIT

8 PexuM HCTILITanmii

9 KommgecTBo 0GPas3nos A FCITBITAHMI 110 KAKIOMY PERIMY

10 DddeKTHBHOCTE TOKPHITHA ¢ Ipeodpas’oBaTeeM M0 Pe3yIbTATAM HCITBITAHMIA:

- B aTMOCGEPHBIX YCIOBIAX

- B BOTHLIX Cpemax

-B C]‘ICI_[I/I@I/I‘ICCKI/IX YCIIOBHAX

- B HATYPHBIX YCIOBFX

- H3MEPEHI 3JIEKTPOAHOTO IMOTESHIMAaNla

- EMKOCTHO-OMHWYCCKHM MCTOO0OM

- aure3un

11 3akmogerre o renecoobpasnocTi  (HerenecoobpasrocTH)  TIPOBENEHNA SKCIUIVATAIMONEBX  VCITBITAHFT
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