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(57) TlpeameroM u306peTeHUs SBIAETCS U3OMMPYIOUIMH JIEMEHT, B YACTHOCTH I'MJPOM3ONIAIMOHHAS JIEHTa

WIM JIPYTUE U30JUPYIOIIUE AETANM, A8 KOTOPBIX BaXKEH KOHTPOJb MX COEJAMHEHHUS, BBITOIHSIEMOIO
NyTeM IUIABIEHUS WIM CBApKHU, KPOME TOrO, H300PETEHUE OTHOCUTCA K CHOCO0y KOHTpOJIS
CBAapKM M IUIABJICHUA M30JIUPYIOIIUX DJJIEMEHTOB W K CUCTEME KOHTpOJS CBapkud U ILIaBJICHUSA
U30TMPYIOUX 31eMeHTOB. CYIIHOCT, HM300pETCHUS OCHOBAHA HAa M3OJIMPYIOIIEM DJJICMCHTE, B
YACTHOCTH JIEHTE€ MM [JPYroil H30JMpYIOIIEH JeTajd, COEJAMHSIEMOH, B YaCTHOCTH, ILIABJICHUEM
WIM CBapKoW, KOTOpBII oOOecredeH MO MEHbIIEH Mepe ¢ OJHOH CTOPOHBI CrOPAaeMBIM WU
TEPMUUCCKHU PA3pyLIACMbIM U JICKTPONPOBOAAIIMM IEMEHTOM. DIICKTPONPOBOISIIUHA 3IEMEHT SBASCTCS
META/UIMYEeCKOH  (DONMBroif MMM MeTaTMYeCKUM BOJIOKHOM. CropaeMblii U 3JCKTPONPOBOIAIIMUI
JJIEMEHT MPUCOCAMHEH K M30JIUPYIOIIEMY 3JIEMEHTY WIIM ONOPHOMY CJIOIO 3JIEKTPOCTATUUECKHU, NYTEM
NPUKJICUBAHUS WJIM MOCPEACTBOM caMokiiesulerocs cios. M300peTeHue Takke OTHOCHUTCA K CIOCOOy
KOHTPOJISl CBAapKU U IUIABJIEHUS H3OJUPYIOIIMX JJEMEHTOB, B YACTHOCTU JIEHT, KOTOPBIA OTIMYAETCA
TEM, 4YTO INYTEM H3MEPEHUS DJIECKTPUUECKOIO HMIICAAHCA WM JJIEKTPUYECKOM EMKOCTHM Halu4due
CropaeMoii dEKTPONPOBOAAIICH GONBEIH 00HAPYKUBAIOT MOCJIC TEPMUUCCKOTO COCTUHCHHUS YKa3aHHBIX
U30JIMPYIOIUX O3JIEMEHTOB, INPUYEM HAJIMYME JJIEKTPONPOBOIALICH IJIEHKM MOCJIE TEPMUUYECKOTO
COE/IMHEHUS U30JIMPYIOIIMX 3JIEMEHTOB YKa3bIBAET HA HECTOPEBUIYIO MM HEJAOCTATOYHO OOrOPEBUIYIO
AIEKTPONPOBOSILYIO IUICHKY M, CJIEI0BaTeIbHO, Ha HU3KOE KAaue€CTBO COCAUHECHUS H3OIUPYIOLIUX
3J1eMEHTOB. M300peTeHHue NONOJIHUTEABHO NMPEAIAracT CUCTEMY KOHTPOJISL /IS CBAPKM U ILIABJICHUSA
U30JIMPYIOIUX 3JIEMEHTOB, 00pa30BaHHYIO U3OJUPYIOLUIMM 3JIEMEHTOM, KOTOPBIA OOECnedeH ¢ OJHOM
CTOPOHBI CrOpacMOi CUHTETUUECKOH AJIEKTPONPOBOSILEH IJIEHKON /17151 ONPE/Ie/ICHUS KaUECTBA CBAPKHU U
IUIABJIEHUS HA NIOJIOKKE, U YCTPOMCTBOM JIJIs1 U3MEPEHUS DIEKTPUUECKUX IEPEMEHHBIX ISl OOHAPYKEHUS
NPUCYTCTBUSI CrOPAEMOI CUHTETUUECKOM 211EKTPONPOBOAALIEH INIEHKH NOCIIE TEPMUYECKOTO COEAUHEHUS
U30JIMPYIOLIUX DJIEMEHTOB.
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Oo6nacTh TEXHMKH, K KOTOPOii OTHOCUTCS U300peTeHne

Hacrosmee u300peTeHHEe OTHOCUTCS K U30JIUPYIOMIEMY 3MEMEHTY, B HaCTHOCTU K TMAPOU3OIALUOHHON
JICHTE MU APYTUM U30JUPYIOIIMM ACTA/IAM, OIS KOTOPBIX BaXXEH KOHTPOJb UX COCAUHEHUS, BBINOIHIEMOIO
NyTeM MJIABIEHUS UM CBAPKU, K CIOCOOY KOHTPONSA CBApKHU U MJIABIEHUS U30IUPYIOIUX NEMEHTOB U K CUCTE-
ME KOHTPOJIA CBAPKU U IJIABICHUS U30JIUPYIOUIUX 3JIEMEHTOB.

YpoBeHb TEXHHMKH

B HacTosmiee BpeMms H30JIMPYIOUIME 3JEMEHTHI, B YACTHOCTU THAPOU3OIALUOHHBIE JIEHTHI, COCAUHSIOT
TUIABJICHUEM MM cBapkoil. KauecTBO 3TUX COeMHEHUH 4acTO SBISAETCS OCHOBHBIM NAapaMETPOM KauecTBa BBI-
MOJHACMON U30JISALMHU, TOCKOJbKY UX HEKAYECTBCHHOE BBINOJIHEHUE YACTO ABIACTCH NPUUYUHON TEXHUYECKUX
TPYAHOCTEH, BBI3BIBAIOIUX YTEUKY UM JaKe MOJHYIO HEUCTIPAaBHOCTh M3014A1UU. Ilo3TOMY B HacTosee BpeMs
pacteT noTpeGHOCTh B 3(Q(HEKTUBHOM M HAITISAHOM KOHTPOJIE KaYECTBEHHOI'O COEAMHEHUS OTJCIBHBIX H30IIH-
PYIOILUX 3JEMEHTOB UIIM KaYE€CTBEHHON aATe€3UH U30IUPYIOLUX JIEMEHTOB K IMOIJI0XKKE.

OpHaKo B HACTOSAIIEE BPEMS Takas CUCTEMA KOHTPOJS OTCYTCTBYET. YTEUKHM Hallle MpeJoTBpaIlaloTcs op-
TaHU3ALUOHHBIMU MEPaMHU, KOTOPBIE NIPUBOAAT K O0JIEe AETATBHBIM TEXHOJOTMYECKUM MpPOLEAypaM U NpUBIE-
4yeHHIo 0oJee KBATU(UIMPOBAHHOTO ONEPATOPA, HO 3TO HE NPHUBOJAUT K AEMOHCTPAIIMU T'€PMETUYHOCTH COE/IHU-
HEHUS UM aAre3UH CO BCEIl MOBEPXHOCTHIO MOIOKKU. ['epMETHUHOCTE CBapKU MPOBEPAETCS BU3YaTIbHO, dIIEK-
TPUYECKON UCKPOMH, 3JEKTPUYECKON AYroH, yIbTpa3ByYKOM, BaKYYMHBIM KOJOKOJOM WM MOBBILICHUEM JaBlie-
HUS B IBYXJAOPOXKEUHOM CBAPOYHOM KaHane. M3-3a MpOYHOCTU Ha pa3pslB CNOCOO MOBBIIIEHUS JABIEHUS, UC-
[OJIb3YEMBIH B CUHTETUYCCKUX IIJICHKAX, HE MOXET UCIOJIb30BaThCA B HEKOTOPBIX CUCTEMAX THAPOU3O0LALUMY,
HanpuMep B OUTYMHBIX JEHTaXx.

Texymue cnocoObl KOHTPOIS COCPEAOTOUEHBl HA OLEHKE T'€PMETUUHOCTU U OOBIYHO HE MOIYT AaTh TOY-
HYI0 HH(OpMaNHUIO O TOM, I/IE MPOU3OIIO HENPABUIBHOE COCTUHEHUE UM aAre3ust H30JIMPYIOUIETO 3IEMEHTA.
CylecTBYIOMHME BO3MOXHOCTH KOHTPOJS OTPaHUYMBAIOTCS TNIaBHBIM 00pa3oM B TPYAHOAOCTYNHBIX MeEcCTax,
TaKUX KaK YIJIbl U IIEPEXO/bL, TI€ Yalle BCErO BO3HUKAIOT HAPYIICHUS COCIUHEHUS WIM aATE3UMU.

daxTH4eckas repMETUIHOCTD CBAPHBIX IIBOB B HACTOSIIEE BPEMS OMPEAEIAETCS BU3YalIbHO, TOCPEACTBOM
3JEKTPUYECKON UCKDBI, JJIEKTPUUECKON AYTH, YIbTPa3ByKa, BAKYYMHOI'O KOJOKOJA UM MOBBILIEHHOTO AaBJlE-
HUS B JBYXJAOPOXKEUHOM CBAPOYHOM KaHane. M3-3a NpOYHOCTU Ha pa3pslB CNOCOO MOBBIIIEHUS JABIEHUS, UC-
MOJIb3YEMBIH B CIIy4ae CUHTETUYCCKUX IUIEHOK, HE MOXKET UCIOJIb30BATLCA B HEKOTOPBIX CUCTEMAX TUAPOU30JIA-
LUU, HaIpUMep B OUTYMHBIX JIEHTaX.

Bonee Toro, Bce BHILIEYIOMSAHYTHIE CIIOCOOB! OLIEHUBAIOT TOJBKO F'€PMETUYHOCTD, @ HE IIUPUHY COECTUHE-
HUS U OTPAaHUYUBAIOTCS LIEPOXOBATOCTHIO B CIy4ac BAKYYMHBIX KOJIOKOJIOB, WJIM HEXOCTYIHOCTBIO YIVIOB, UIIH
HEBBIITOJTHUMOCTBIO I COEAMHEHUI MaTepUaIoB ¢ 00Jee HU3KOH MPOYHOCTBIO NMPU PACTSIKEHUM, KaK B CIy4ae
JIUCTOB OUTYMa U TECTUPOBAHUS MOBBIIIEHUEM AABICHUS.

VY apTpa3BykoBoil coco0 SBASETCA NPAKTUUECKU HEOCYILECTBUMBIM, OCOOEHHO 3UMOM, U3-3a UCMOIb30BA-
HUSA BOJIHBIX TeJIeH.

Bce ucnonp3yemsle 10 CUX NMOP CIOCOOB! ABISIOTCS TPYAOEMKUMHU, JOPOTOCTOSIIIUMHU, a CAMOE INIaBHOE -
HETOYHBIMU U HEHAEKHBIMU.

CyurHocTs M300peTeHns

Hacrosmee n3o0peTeHre OCHOBAHO Ha U3OJUPVYIOIEM 3JEMEHTE, B HACTHOCTHU JEHTE UIM APYrOM U30JTH-
PYIOIIEM 3JIEMEHTE, COCAUHAEMOM, B YACTHOCTH, IJIABIEHUEM UIIM CBAPKOM, KOTOPHBIN 0OECNEUEH 10 MEHbUIEH
MEPE € OJHOH CTOPOHBI CTOPAEMBIM UM TEPMUUECKU PA3PYIIAEMBIM U 3JIEKTPONPOBOAAILIUM 3IEMEHTOM. DIEK-
TPONIPOBOSIIHMH JIEMEHT MOXKET OBITH METANIHYECKOH (DOJIBroi MM METANIHYECKUM BOJOKHOM. CropaeMelii U
3NEKTPONPOBOIAIIUI IIEMEHT MOXKET OBITh NMPUCOEAMHEH K U3OJUPYIOIEMY 3JEMEHTY WIH ONOPHOMY CJOIO
37EKTPOCTAaTUYECKHU, TYTEM INPUKICUBAHUS UIH IOCPEACTBOM CAMOKIICAILErOCs CI0S.

CropaeMblil U 3IEKTPONPOBOIAIIMI ANEMEHT MOXKET OBITH QONBroil, uMerommei Tonmuny 2-15 MM, co-
JepKallel ONMOPHBIA CIOM U METAUIMYECKUH HENPEPBIBHBIA WIM NPEPBIBUCTBIA CIIOH, UMEIOIUN TOJILIUHY
1-5 MKM, UM 3IEKTPONPOBOAAIIUE BOJOKHA. IIpEPBIBUCTBIN METAUTHUECKUH CTI0H MOXET NPEACTaBIATE cOO0it
CHCTEMY IO MEHBIIEH Mepe U3 IBYX JICHT METALTHYECKOi QoNbru, uMeronel Tonmuny 1-5 MkM, HaHOCUMO#t Ha
OIOPHBIA CJIOH CrOpacMOro U 3JIEKTPONPOBOASILETO JIEMEHTA.

CropaeMbliil ¥ 3JIEKTPOITPOBOASAIIMI NEMEHT MOXKET OBITh IIICHKOH, UMEIONIEH BHYTPEHHHUH CI0H U3 1o-
JUITHIICHA M METAJUTMYECKUH CJIOH U3 alIOMHHUS, UM UMEIOIICH BHYTPEHHUI ClOi M3 (OPMOBAHHBIX MOIH-
3(HUPHBIX BOJOKOH C IIPUMECHIO JUIMHHBIX NPOBOASAIIMX BOJIOKOH, MM UMEIONIEH BHYTPEHHUH CIOH U3 pa3Mmsr-
YEHHOTO NMOJUBHHHUIXJIOpUAA ¢ (OPMOBAHHBIMU JJIEKTPONPOBOAAIIMMH BOIOKHAMH, WIIM cropaeMas ¢onbra
COCTOHT U3 OIIOPHOTO CJI0S U3 MONUATUIIEHTepedTaIaTa ¢ IPOBOAAIIMM METAJUTHUECKUM CJIOEM.

CropaeMblii ¥ NEKTPONPOBOAAIIMA 3IEMEHT MPOXOAUT MO BCEH MOBEPXHOCTH H30IMPYIOIIETO JJIEMEHTA
WIHM B BUJAE HENPEPHIBHON UM NMPEPBIBUCTON JIEHTHl Ha CAMOM KDPar0 U30JUPYIOLIErO JIEMEHTa, WIM Pacloso-
KEH Ha paccTosHuM 10 10 cM OT Kpas M30JIMPYIONIETO 3IEMEHTA, UM B IIOOOM MECTE IO BCEH IIMpHUHE Iepe-
KPBITUSA COCIUHCHUS.

Hacrosmee M300pETEHUE TaKKe€ OTHOCUTCH K CHOCOOY KOHTPONSA CBAapKU U IJIABICHUS H3OIUPYIOUIUX
3J€EMEHTOB, B YaCTHOCTHU JIEHT, KOTOPBIM OTJIMYAETCH TEM, YTO U3MEPEHHUE JJICKTPUYECKOrO UMICAAHCA WU
JNEKTPUYECKON EMKOCTH O0HAPYKUBAET HAIUUUE CTOPAEMOIl IEKTPONPOBOAALIEH MIIEHKU MOCIE TEPMUUECKO-
IO COCIUHEHUSA U30JIUPYIOIHUX 3JIEMEHTOB, IPUYEM HAIUYUE JJICKTPONPOBOAAUIECH MIIEHKU [IOCIE TEPMUIECKOTO
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COEIMHEHUS U30JIUPYIOIUX 3JEMEHTOB YKA3bIBAET HA HECTOPEBUIYIO UM HEAOCTATOYHO OOrOPEBIIYIO 3JIEKTPO-
NPOBOAILYIO IIIEHKY U, CIEI0BATEIbHO, HA HU3KOE KAUECTBO COCAMHEHHUS U3OIUPYIOMHUX 31eMeHToB. Ilpen-
MOYTUTEJIBHO HAJIUYUE IEKTPONPOBOAAILErO CJI0S MOCIE TEPMUUECKOTO COCAUHEHUS U30IUPYIOUUX 3JIEMEHTOB
npeoOpa3yloT B 3BYKOBOH CUIHAT A NPOCTOrO yka3aHUs HAa HEKAYECTBEHHBIE UM IJIOXO BBINOIHEHHBIE CBAp-
HBI€ IIBBI UIIM COCAUHEHUS U30IUPYIOIHUX IJIEMEHTOB.

Jpyroit 3agaueil HacToAMEro U300OPETEHUS ABIAETCS NPEAJIONKUTH CUCTEMY KOHTPOJIA CBApKU U IJIaBlie-
HUS U30UPYIOHMIUX 31EMEHTOB, OTVIMYAIOUIYIOCA TEM, UTO OHa 00pa30BaHa U30NUPYIOUUM 3IEMEHTOM, KOTOPBIil
o0ecneyeH ¢ OHON CTOPOHBI CrOPAEMOIl CHHTETUUECKO! 3JEKTPONPOBOAAIIEH MIIEHKOH AN ONMpeaeneHus Ka-
4eCTBa CBAPKHU U IUIABJICHUA Ha NOJIOXKKE, U YCTPOMCTBOM UL U3MEDPEHUA JJIEKTPUYCCKUX NEPEMEHHBIX I
0OHapy>KEHUsI MPUCYTCTBUS CrOPAaEMOil CUHTETUYECKOH 3JIEKTPONPOBOAAIIEH MIEHKU MOCIE TEPMUUECKOTO CO-
€AMHEHUS M30NUPYIOMIMX 3JEMEHTOB. YCTPOHCTBO I OOHApYXKEHUS HANUYUA CTOPAEMON CHHTETHUYECKOI
3NEKTPONPOBOAAIIECH MIEHKH MOCIE TEPMUUECKOTO COEAMHEHUS U30NUPYIOMIUX 3JIEMEHTOB NPEACTABIAET co00i
YCTPOHUCTBO [UIS U3MEPEHUS JJICKTPUYECKOTO UMIEAAHCA WIM YCTPOUCTBO I U3IMEPEHUS JICKTPUYECKOH
€MKOCTH.

DOneKTpONpOBOIAIUI CrOPAEMBIii 3JIEMEHT CrOpaeT NMpU IUIaBIECHUU UM CBAPKE, B CIy4ae MIECHKU BKIIO-
yasg ee NPOBOJAIIMHI, HAIPUMEP METALIM3UPOBAaHHBIN, 10, baarogaps npoBOAsLIEMY CIIOI0 HATMYUE UIH OT-
CYTCTBUE 3TOU INICHKU JIETKO ONPEAECIUTH IMYTEM U3MEPEHUA €€ IIEKTPUUYECKOr0 UMIEAAHCA UIM UHAYKIMU.
Hanuuue 3nexTponpoBOAAILETrO, HAMPUMEP METATIU3UPOBAHHOIO, €JI0S ACHO U TOYHO YKa3bIBAET HA TOYKU HE-
CropeBlUIed UIM HEJOCTATOYHO 0O0MOKEHHOH MIEHKH, YTO SBIAETCS OJHO3HAYHBIM U OYEBUIHBIM CBUAETEIBCT-
BOM IIJIOXOTO COEAMHEHUS U30AIIMOHHBIX 3JIEMEHTOB UM aAre3UH U30NSALUOHHOIO 31EMEHTA K MOATIOKKE. BBI-
NOJHEHUE TAKOTO KOHTPONSA COEAUHEHUS SIBJISETCS YPE3BBIYAMHO OBICTPBIM, HEMOPOTUM U MO3BOJET MONYYUTH
UHGOPMAIIMIO O TOM, I'/IE IPOU3OILIO HEMOJHOE MIIM HEKaYeCTBEHHOE COeIMHEHHE. B TO ke Bpems omeparop
00bIYHO UH(OpMHpPYETCSA 00 ITUX HEAOCTATKAX 3BYKOBBHIM CUTHAJIOM.

Hacrosmee u3o0peTeHre Takxke NO3BOIAET ONPEAEIATh OCTATOUHOE KOIMYECTBO BO3MOMKHO HECBAPEHHOMH
IUIEHKH, U, ECJIU MIEHKA HE OblIa pa3pylieHa B MECTE CBAPHOTO IIBA, 3TO 03HAYAET, YTO B 3TOM MECTE ObLIa BBI-
NOJHEHA HEKaueCTBEHHAs CBapKa UM HEKAUECTBEHHOE MJIABIEHUE, U OHA TPEOYET PEMOHTA.

Kparkoe onmucanue yeprexei

ITpumepHBIi BapUAaHT OCYLIECTBIEHUS HACTOAIIETO U300pPETEHUS CXEMATUYHO MOKAa3aH Ha CONPOBOIU-
TENBHBIX YEPTEkKAX, B KOTOPBIX:

¢ur. 1 moxa3pIBaET COETMHEHHUE ABYX OMTYMHBIX JIEHT, B KOTOPOM HIDKHSS OMTYMHAas JIEHTa HAXOIUTCS BO
B3aMMHOM IEPEKPBITUU CO CTOPAEMO U NIEKTPONPOBOAALIECH JIOKAIBHOH TUIEHKOI,

¢ur. 2 moxas3pIBaET COCAUHEHHUE IBYX OUTYMHBIX JICHT, B KOTOPOM BEpXHAS OMTYMHas JeHTa obecneyeHa
CropaeMoi M 3JeKTPONPOBOAALIEN JTOKAIbHOU MJIEHKON; U

¢ur. 3 UITIOCTPUPYET COCAMHEHUE YKA3aHHBIX OUTYMHBIX JIEHT C ITOJUIOKKOMH, Iie TpeOyeTcsl KOHTPOIIb
BCEIl MIom@aay, U Mo MEHbIIEH MeEPE OAHA U3 OUTYMHBIX JEHT 00ECMEUeHa MOJHOCTBIO CTOPAEMOI U 3JEKTPO-
[IPOBOAALIEH TUIEHKOH.

ITonpodHoe onucaHue N300peTeHUA

3anayeil HacTOAIEro U30OPETEHUS ABIAETCA 00ECIEUEHUE U3ONUPYIOIIErO 3JIEMEHTA, O0BIYHO THAPOU30-
JHIMOHHOM JICHTBI, B T€X TOYKaX, [€ JICHTbl JOJKHBI COCIUHATHCS WIIM TAE OHU AOJDKHBI aATE€3UBHO COCAU-
HATBCA C MOMJIOKKOH, U MPEANOJIAraeTcs, YTo 3T0 T€ TOYKHU, I€ J0/DKCH BBIIOJHATHCA KOHTPOJIb UX COEIMUHE-
HMS MM aAr€3UBHOTO COETUHEHHS MOCPEACTBOM AJIEKTPONPOBOASAIIETO AeMeHTa. OHAKO M30IMPYIOLMIA J1e-
MEHT MOXET TaKKe OBITh U30JUPYIOMIMM SJIEMEHTOM PA3IHYHON (OPMBI, a TAKXKE MHOXKECTBOM JIOTIOIHHUTEITh-
HBIX U30JIUPYIOMIUX IEMEHTOB, TAKUX KaK BBIXOHBIE OTBEPCTUS KPBIIIHU, MPOXOABI, BTYJIKU U MOJIUHTIH.

CropaeMblii U IEKTPONPOBOASAIIMI 2TEMEHT MOXKET OBITH IPUCOETUHEH K U30IUPYIOIIEMY 3JIEMEHTY HITH
OIOPHOMY CJOI0, HAallpUMEp, 3JIEKTPOCTATUYECKH, NYTEM MNPUKICUBAHUS MU IOCPEACTBOM CaMOKIEALIErOCs
crnost. OH MOXeET OBITh PeaTH30BaH B U30IMPYIOLIEM 3JIEMEHTE, B YACTHOCTH B THIPOM3OJIIIIMOHHON JIEHTE, He-
NOCPEACTBEHHO MPU €€ MPOU3BOJACTBE, IM00 HA BCEHl €€ MOBEPXHOCTH, TUOO TOIBKO B €€ 4acTH, B MECTax Ha
cBapHbIX yyacTkax. OH Takke MOXXET ObITh pean30BaH B BUJC TOHKOW camokiesmeiics Gponbru B MecTax yka-
3aHHBIX CBAPHBIX IIBOB HEMOCPEACTBEHHO HA CBAPOYHOI MIIONIAKE, OOBIUHO Ha MECTE.

CropaeMbIM 3JIEMEHTOM CUHMTAETCS 3JIEMEHT, KOTOPBII pa3pyuraercs, Hampumep, niaameneM. Ilox paspy-
HIEHUEM TAK)KE TIOHUMAETCS pa3pyLICHUE 3TOrO CJI0s, HAPUMED, TOPAYUM BO31YXOM UM TaK Ha3bIBAEMBIM [O-
pAYMM KJIMHOM, B KOTOPOM HCIIOJIB3YETCH 3JEKTPUYCCKUN PE3UCTUBHBIM HArpeB CTAJIbHBIX KIMHBLEB C I1OCIE-
JAYIOILUM UCIOJIb30BAHUEM BCTPOECHHOIO IPU>KUMHOIO POJIUKA.

Hanpumep, nocne HaHeceHUs! OUTYMHOH JE€HTHI HA MOBEPXHOCTD, T.€. IOCJE €€ YKIAAKU U CBApKU MIaMe-
HEM WM TOPSYUM BO3AYXOM, KOTAa NPUIOKEHHAs TEMIEpaTypa AOMXKHAa 00eCNedUBaTh MOJHOE pa3pyIICHUE
CJI0 TOprOYel IUIEHKH, BKIIOYas MNPOBOAAILUHN CJIOH, KaYECTBO CBAPHBIX IIBOB U JIOKAJIbHOE IIJIABICHUE WU
IUIABJICHUE 110 BCEU MIIOMIAAU U, CIEA0BATEIBHO, AAre3Us K MOAJIOKKE IPOBEPAIOTCA TOCPEACTBOM IIUPOKO A0C-
TYIIHBIX YCTPOHCTB 171 U3MEPEHUS JIEKTPUUECKOT0 UMIIEJAHCA MU UHIYKLUY.

B cnyuyae xauecTBEHHOH CBapKU UM OIUIABIEHUS HA OCHOBY IJIEHKA OYAET pa3pyllieHa WM JTUKBUIUPOBA-
Ha, IpPUYEM TEXHOJOTMYECKH IUIEHKa OyIeT 3aMEHEHa Ha OJJHOPOHBIH moB. Crlocod B COOTBETCTBHHU C HACTOS-
UM U300PETEHUEM TAKXKE ONPEALIAET AAXKE OCTATOUHOE KOIUYECTBO HECBAPEHHOM! MIIEHKH, U, ECNU IIIEHKA HE
ObLTa pa3pylleHa B MECTE CBapKM, 3TO 03HAYAET, YTO HEKAUECTBEHHASA CBapKa UM IIABJICHUE OBUIU BBINOIHEHBI

S



045472

B 3TOH TOYKE, U OHA TpeOyeT nounHku. Haubonee npeanoYTUTENBHBIM YCTPOUCTBOM SBIAETCS YCTPOICTBO AJs
U3MEPEHUS INEKTPUUECKOTO UMIIEAHCA.

ITpumep 1.

B 001acTu MHXXEHEPHBIX COOPYXKEHUIL, B YACTHOCTHU TUAPOU3OIALUM TPAHCIIOPTHBIX COOPYKEHUI, MOCTO-
BBIX HACTUJIOB, TYHHENIEH, KOTJIOBAHOB, PE3EPBYapOB, MIOTUH, NPOMBIBHBIX YYAaCTKOB U pE3epBYapoOB B T'OPHO-
J00BIBAIOIEH MPOMBINIIEHHOCTH, MOJIUTOHOB, BOJOTOKOB, TUAPOU3OIALUUM NOACTPYKTYP, 3AIMUTH CTPOUTEIb-
HBIX KOHCTPYKLUI OT 'PYHTOBOH BJIaru M BOJBI, NPEANOUYTUTEIBHO UCHOIB3YIOTCS OUTYMHBIE FEOMEMOpaHBI
WM KPYTHbIE CBOOOTHO YKIaJAbIBAEMBIE OUTYMHBIE JIEHTBI CO CBAPKOH BHAXJIECT, 1€ 00BIYHO TPeOyeTcs Mmpo-
BEPKa CBApHBIX ILIBOB.

I'uapousonsnuoHHas JeHTa o0ecleueHa CropaeMoi U 3NEKTPONPOBOAAILEH MIeHKoH! 4, KOTOpas COCTOUT
U3 BHYTPEHHETO CJIOS U3 MOJIMITHIICHA MM NOIMITHIEHTepedTamara, UMEIoMero Toamuay 10 MxM, U MeTau-
YECKOH 3NMEKTPONPOBOASAIICH IJICHKHM, B JAHHOM CJIy4yae allOMHHHUEBOH (onbru, umeromei Tonmuny 2 MxMm. B
9TOM CJIy4Yae U3rOTOBJIECHUE METALIHUYECKOH (OIBrU OCYIECTBISETCS HENOCPEACTBEHHO HA 3aBOJE IO MPOU3-
BOJCTBY OMTYMHOI! JIEHTBI, HO TaKXKE BO3MOXKHO 00ECNEYUTh YKa3aHHYIO JEHTY CTOPAa€MBIM U 3JIEKTPONPOBO-
JAIIMM 3JIEMEHTOM Ha CTPOHIUIOMIAAKE, HAMPUMED MPUKIEUBAsd €€ K MECTY NPEANOIaraeMoro coeauHenus. Jlo-
KaJbHO MOXHO HCIIONB30BaTh CaMOKJIEAIMIICS BapMaHT CrOpacMoil U 3NEKTPONpPOBOASAILEH MIEHKH, KOTopas
HAHOCHUTCS Ha AETalIU U NONEPEYHBIE MEPEKPHITUS NPU MPOU3BOACTBE, IPU MOATOTOBKE UM HAa MecTe. Meran-
IM4ECKYIO (HONIBIY TAKKE MOXKHO 3aMEHHUTb APYTUM JJIEKTPONPOBOIALIMM CIOEM, HANPUMED CJIOEM DIEKTPO-
NPOBOAAILETO MIACTUKA WU 3JIEKTPONpPOBOAsAILEH TkaHU. CropaeMas MeTAIMYECKAs IIJIEHKAa MOXKET OBITh Cle-
JlaHa NPEPBIBUCTOIL, T.€. OHA MOXET OBITh BBHINOJIHEHA HE MO BCEH NOBEPXHOCTH, a, HAIPUMED, B BUAE MOJOC C
Pa3HBIM PACCTOSTHUEM MEXAY HUMU.

Kakx nokazano Ha ¢ur. 1, HeOGX0AMMO COECTUHUTH HIDKHIOIO OUTYMHYIO JNEHTY | ¢ BepxHe#l OMTyMHOM
JICHTOH 2 MyTeM UX CBAapKH BHaxJecT. Kak npaBuiio, NpoOM3BOAUTENL CaM ONPEACIIET MUHUMANBHYIO IIUPUHY 3
CBapKH IS MpaBUIBHON U Oe3onacHoil cBapku. Ha kpait HuxHel OUTYMHOI NeHTHI 1 moMentaeTcs cropaemas U
31eKTponpoBoaAIas ¢obra 4.

[TonoxeHue cropacMoii 1 3IeKTponpoBoasmeil Hoabru 4 OTHOCUTENBHO Kpast HUXKHEH OUTYMHO# JeHTH! 1
MOXXET MEHATBHCS, B YaCTHOCTH, B COOTBETCTBUH C TPeOOBAaHMSMHU KOHTpONS kayecTBa cBapku. Cropaemas u
JNEKTPONPOBOAAIIAS TIIEHKA 4 MOXKET OBITh YCTAHOBIICHA HAa BEPXHEH MOBEPXHOCTH HUXKHEH OUTYMHOM JIEHTEHI |
Ha HEKOTOPOM PacCTOSHHUHU OT €€ Kpas, MPEANOUYTHTEFHO Ha PaCCTOSHUU NPUONU3UTENBRHO 4 M OT Kpast, U Mo-
KET IMOKPHIBATh 110 IIMPHHE TOJNBKO YacTh TpeOyeMoidl MUHMMAaIbHOHM IIMPHHBI 3 CBapKH, Kak MOKa3aHO Ha
¢ur. 1.

Jlpyras BO3MOXKHOCTb COCTOUT B TOM, YTOOBI IOMECTHTH CrOPAEMYIO U JJIEKTPONPOBOIAIIYIO TUICHKY 4 Ha
BEPXHIOIO MOBEPXHOCTh HMXKHEH OMTYMHOI seHTHl | Ha BCIO TpeOyeMyl0 MMHHMAIBHYIO IIMPUHY 3 CBapKw,
00BIYHO TAKXXE HA PACCTOSTHUU NMPUOIM3UTENBHO 4 CM OT Kpas HIKHEH OMTYMHOH JIEHTHI |, MpUHUMAas BO BHHU-
MaHUE TpEOOBaHUS NPOU3BOAUTENS K MUHUMAIbHON IIUPUHE CBAPHOTO COETUHEHHUS.

MO>XHO TOMECTHUTH CTOPAEMYIO U JIEKTPONPOBOAAINYIO MICHKY 4 Ha BEPXHIOIO MTOBEPXHOCTH HIDKHEH OH-
TYMHO JIeHTBI | Ha BCIO MIMPUHY HAXJIECTA, T.€. 10 Kpas HUXHeH OUTYMHOMN NEHTHI 1.

ITocne HaHECEHUs OUTYMHOI JEHTB HAa IOBEPXHOCTb U MOCNE €€ CBAPKU INIAMEHEM, KOTJa NMPUKIIaAbIBAE-
Mas TeMIiepaTypa MM SHEPTUs CBapKM TaKOBBI, YTO cropaeMas Gonbra, BKIOYas BO3MOXXHOE METAJULTU3UPOBAH-
HOE MOKPBITUE, CTOPAET, KAYE€CTBO CBAPKU M OIUIABJIEHHA MO BCEH IUIOMIaAU Ha MOAJOXKKY, BKIIOYas OJHOPOI-
HOCTb COETUHEHUS, IPOBEPAIOTCA NOCPEACTBOM NPUOOpa AT U3MEPEHUS ITEKTPUUECKOTO UMIETAHCA.

ITpumep 2.

BTopoit KOHKpETHBII BapHaHT OCYLIECTBIEHUS OCHOBAaH Ha MPEABIAYILEM NpUMEPE 1, HO pacnoJoXkeHUe
CropaeMoil U 3JIEKTPONpPOBOIANICH MIIEHKH 4 MpeAycMaTpUBAaeTCs Ha HIDKHEH NMOBEPXHOCTH BEpXHEH JICHTHI B
UX B3aMMHOM IIEPEKPHITUH, KaK IT0Ka3aHo Ha ¢ur. 2.

[TonoxeHue cropaeMoii ¥ ANEKTPONPOBOAAIIEH NIIEHKU 4 OTHOCUTEIBHO Kpast BEpXHEH OUTYMHOH JIEHTHI 2
MOXXET MEHATBHCS, B YaCTHOCTH, B COOTBETCTBMH C TpeOOBAaHMSMHU KOHTpONS kayecTBa cBapku. Cropaemas u
JNEKTPONPOBOAAIIAs TUIeHKa 4 MOXET OBITh pacmojioKEHa Ha HIDKHEH NOBEPXHOCTM BEpXHEH OMTYMHOIM
JICHTHl 2 HAa HEKOTOPOM PACCTOSIHUM OT €€ Kpas, MPEeANOYTUTEIHHO HA PACCTOSHUM NMPUOIU3UTENBHO 4 CM OT
Kpas, ¥ MOXET NOKPHIBATH MO IIMPUHE TOJBKO YacTh TPpeOyeMOH MUHMMATLHON IIMPUHEI 3 CBApKH, KaK MOKa3a-
HO Ha ¢ur. 2.

Jlpyras BO3MOXHOCTb COCTOHUT B TOM, YTOOBI TOMECTHTH CTOPAEMYIO U 3JIEKTPONPOBOIAILYIO (honbry 4 Ha
HIDKHIOIO TIOBEPXHOCTH BEPXHEH OMTYMHOI JIEHTHI 2 Ha BCIO TpeOYEeMYI0 MMHHMAIBHYIO IIMPUHY 3 CBAapKH,
0OBIYHO TAKXKE HAa PACCTOSHUU MPUOIU3UTENLHO 4 CM OT Kpas BepXHEH OUTYMHOMN JIEHTHI 2.

MO>KHO TOMECTHUTH CTOPAEMYIO U JIEKTPONPOBOAAINYIO MICHKY 4 Ha HIXKHIOIO NOBEPXHOCTh BEPXHEH OH-
TYMHOH JIEHTHI 2 Ha BCIO IIMPUHY HAXJECTa, T.€. 10 Kpas BepXHeil OUTYMHOM JIEHTHI 2, IPUHUMAs BO BHUMaHHUE
TpeOOBaHUA POU3BOAUTENS K MUHUMATBHOI NIMPUHE CBAPHOTO COEAUHEHUS.

ITpumep 3.

TpeTtuii KOHKPETHBINM BapUAHT OCYILECTBICHUS HACTOSILETO U300PETEHUS OCHOBAH Ha TPEOOBAHUU, YTOOBI
IpEIMETOM KOHTPOJIA OBLIO MIABJICHUE BCEH MOBEPXHOCTH U30JIUPYIOMIETO 3JE€MEHTa U Haajexkallasd aare3us
BCEl TOBEPXHOCTH U30JIUPYIOILETO 3JIEMEHTA K MOMIOXKKE.

3T0 0COOEHHO BBITOJHO I UCTOJIB30BAHUS B IPAXKAAHCKOM CTPOUTEIBCTBE, OCOOEHHO /I TMAPOU30IIS-
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UMY TPAHCIOPTHBIX COOPYXKEHUI, T.€. HACTUIIOB MOCTOB U TYHHEJEH, JOKAJIBHBIX PE3EPBYapOB, 3arpaXkACHUH,
IUTIOTUH, CBAJIOK, BOAHBIX KaHAJOB, II€ TPEOYETCS OMIABICHUE HA OCHOBAHUE, MONHOCTBIO FEPMETUIUPYEMBIX
OUTYMHBIX JIEHT A TUAPOU3ONSALUY OCHOBAHUIL, A7 3alUTHl KOHCTPYKUUIA 31aHUS THAPOU3ONALUU OCHOBA-
HUIi, MONHOCTBIO MIABSILUXCSA JTUCTOB OUTyMa AN MUAPOU30/ALUM KPOBIM, KaK B OAHOCJIOMHBIX, TAK U B MHO-
FOCJIOMHBIX CUCTEMAX U T.I. DTOT MPUMEP TEXHUYECKOTO PEIICHUs CXeMAaTHYHO NPOMILTIOCTPUPOBaH Ha ¢ur. 3.

OTOT NpUMEp OTIUYAETCS OT NPEABIAYIIUX NPUMEPOB KOHKPETHOIO BapUAHTA OCYLIECTBIEHHUS HACTOAIIE-
ro U300peTeHHs TEM, YTO N0 MEHBIIEH Mepe OAUH U3 U30IUPYIOUIUX 3NEMEHTOB 00ECTIEUEH CrOPaeMoi U 3Mek-
TPONPOBOAANIEH IIIEHKOH IO BCEX NOBEPXHOCTH U3OIUPYIOUIETO IEMEHTA.

B yacTHOM ciyyae 3To cCHOBa HWXKHASA OUTYMHas JeHTa | M BepxHsAs OMTYMHas JEHTa 2, KOTOphIe B 000HX
cay4asx 00eCNeUeHB! CropacMoi U 3JICKTPONPOBOAANICH (Gonbroi 4 Mo ux BCei MOBEPXHOCTHU, BEpXHEH 100
HikHEH. Our. 3 onMCHIBAET BapUAHT OCYIECTBICHHUS M300PETEHUS, B KOTOPOM H30IMPYIONIME 3JIEMEHTHI, T.C€.
HIDKHSAS OMTYMHas JeHTa 2 M BepXHsd OMTyMHas JeHTa 1, obecredeHsl CropaeMoi M 3JEKTPONpOBOAIIEH
IUIEHKOM Ha UX HUXKHEH MOBEPXHOCTH.

IIpoMbInLIeHHAS TPUMEHHMOCThb

Hacrosmee n3o0peTeHre MOXKET UCTIOIB30BAThCA A1 BCEX BUAOB U3OIUPYIOIUX 3NEMEHTOB, B HACTHOCTU
JUIS TUAPOU30IUPYIOIUX OUTYMHBIX JIEHT, TA€ BaXHBIM aCIEKTOM I MPOBEACHUS U30IAIMOHHBIX PabOT ABIA-
€Tcs HEOOXOAUMOCTh HAINIAAHO OOHAPYXUTh KaueCTBEHHOE COEAMHEHUE OTAENBHBIX M30IANMOHHBIX JEHT UIIH
Ka4YE€CTBECHHYIO aATE€3UI0 U30JIUPYIOLIETrO JIEMEHTA K TOAI0XKKE.

CnHcox cChUTOYHBIX THGD:

| - HUOKHAS OUTYMHAs JIEHTA,

2 - BepXHAsA OUTYMHAs JICHTA,

3 - MUHUMAaJbHAs MIMPHUHA CBAPKH,

4 - cropaeMas M 3JIEKTPONPOBOAIIAS TIICHKA.

OOPMYVYIJIA U3OBPETEHHA

1. H3onupyromuit 37€MEHT, COCTMHAEMBIN MIABIEHUEM UM CBApKOH, OTIMYAIOIIMICS TEM, YTO OH CHa0-
JKEH MO MEHBIIEH Mepe ¢ OAHON CTOPOHBI CrOPAEMBIM MJIM TEPMUUECKHU Pa3pyHIAEMbIM U 3IEKTPONPOBOISILIUM
3J1€MEHTOM, KOTOPBIH BBIMOJHEH ¢ BO3MOXXHOCTBIO CTOPAHUSA MIIM TEPMUUYECKOIO pa3pylIEHUS NPU YCIOBUAX
IUTABIECHUS WM CBapPKU M30JIUPYIOIIETO 3JIEMEHTA.

2. M3omupyromuii 31eMEHT Mo 1.1, OTIHYArOMUIACS TeM, UYTO 3JCKTPONPOBOIAMIUI IEMEHT ABIACTCS Me-
TaJTUYECKOU (hOIBTrOM UITH METATTUUCCKUM BOJJOKHOM.

3. M3onupyronmii 3MeMeHT 1O M. |, OTIHYAIONIMNACS TEM, YTO CTOPACMBIH U 3JICKTPONPOBOIAIINIT STICMEHT
NpEACTABIACT COOOH MICHKY, UMCIOIIYIO TOMIMIMHY 2-15 MKM, comepkamuii OMOPHBIH CIOH ¥ METaTHYECKUil
HENPEPBIBHBIN UK NPEPBIBUCTHIN €0 TOMMMHON 1-5 MKM UIIM 3NIEKTPONPOBOIAIIME BOJIOKHA.

4. U3onmupyromuil 3JeMEHT Mo 1.3, OTIMYAIOMHUICS TEM, YTO METAIMYCCKUI MPEPBIBUCTHIN CIION Mpen-
cTaBiseT co0Oil psa MO MEHbIIEH Mepe U3 ABYX JEHT METAUTMYECKON MJIEHKU, UMEIOMEN TOMMMHY 1-5 MKM,
HAaHOCHUMOI Ha ONOPHBIH CI0M CrOpaeMoro U 3IEKTPONPOBOAALIETO JIEMEHTA.

S. M3onupytomuit 31€MEHT Mo JI000MY U3 NPEANIECTBYIOIUX NYHKTOB, OTJIMYAIOUIUICS TEM, UTO cropae-
MBIt ¥ 3NEKTPONMPOBOASAIIMI 3IEMEHT IPUCOEAUHEH K U30JIUPYIOUIEMY 3JIEMEHTY UM ONIOPHOMY CJIOIO 3NEKTPO-
CTaTUUECKU, MYTEM NPUKICUBAHUS UM TOCPEACTBOM CAMOKJIIESIIETOCS COS.

6. M3onupyromuii 31eMEHT N0 JTI0O00MY U3 MPEANICCTBYIOMUX NYHKTOB, OTIUYAIONIMNACSA TEM, UTO Cropac-
MBI M 3JEKTPONMPOBOASIIUNA NEMEHT NPEACTABISIET OO0 MIEHKY, BHYTPEHHUH CIOM KOTOPOH BBIMOJHEH M3
NOJUATUIIEHA, U METAJUIMYECKUN CJIOH, BHINOJHEHHBIH U3 aJIIOMMHHUS, WIM BHYTPEHHUH CIOH NMPEACTABIAET CO-
60#1 popMoBaHHBIC MOTUIPUPHBIE BOJOKHA C MPUMECHIO UIMHHBIX NMPOBOMSAIIMX BOJOKOH, UM BHYTPCHHUI
CIIO¥ MpencTaBIACT CO00H pa3MArYCHHBIH MOJTUBUHUIXJIOPU ¢ GOPMOBAHHBIMU BHYTPH 3JICKTPOTPOBOASIIUMHU
BOJIOKHAMH, MITM CropaeMas IUIEHKa COAEPKUT ONOPHBIN CII0H U3 MOoJMATUIEHTepedTaIaTa ¢ NPOBOASIIMM Me-
TAJUTMYECKUM CIIOEM.

7. V30omupyrouit 31EMEHT 1o JI000MY U3 NPEANIECTBYIOIUX NYHKTOB, OTIMYAIOUIUICS TEM, UTO cropae-
MBIH U IEKTPONPOBOAAIUI 3IEMEHT PACMIOIOKEH 110 BCE 001aCTH U30IUPYIOIIETO 3IEMEHTA, UM B BUAE HE-
NPEPHIBHOM UITH NPEPHIBUCTO JICHTHI HA KPAK0 M30IUPYIOUICTO 37IEMEHTA, WM Ha paccTosSHUU 10 10 cM oT kpas
U30JIMPYIONIETO IEMEHTA, I B JIIOOOM MECTE MO BCEH IIUPUHE NEPEKPHITUS COEAUHEHHUS.

8. Cnoco0 MHCTICKTUPOBAHUA CBAPKHU U IIABJICHUS U3OJUPYIOMIUX JIEMEHTOB 110 11. |, OTIHYaIOmuUics TeM,
YTO HAJIMYME CTOPAEMOI DJIEKTPONMPOBOASIIEH MIECHKU MOCIE TEPMUUYECKOIO COCIMHEHHUS YKa3aHHBIX H30JIU-
PYIOIIUX 3JIEMEHTOB ONMPEAEIAIOT NYTEM U3MEPEHUS IIEKTPUUECKOTO UMIEAAHCA MU JJIEKTPUUECKONA EMKOCTH,
NpUYEM HAIMYHUE 3JEKTPONPOBOAAIICH IMUICHKU NOCIE TEPMUUYECKOIO COEAMHEHHUS H3OJIUPYIOHNIUX JJIEMEHTOB
YKa3bIBAET Ha HECTOPEBIIYIO UIM HEJOCTATOUHO OOTOPEBUIYIO IEKTPONPOBOAAILYIO MIIEHKY U, CIE€A0BATENBHO,
Ha HU3KOE KaYECTBO COEAUHEHUS U3OIUPYIOMIUX HNEMEHTOB.

9. Cnoco6 MHCIEKTUPOBAHMS CBApKM M TUIABICHUS H30IMPYIONIMX JJIEMEHTOB, JICHT, IO 1.8, oTaHyaro-
muiics TeM, 4YTO HaIU4YUE 3JEKTPONPOBOMAIIEIO CIOA MOCIE TEPMHUUYECKOTO COEAMHEHUS U3OIUPYIOIUX dJIe-
MEHTOB NpPeoOpa3yIoT B 3BYKOBOH CUTHAN 1 NMPOCTOrO yKa3aHUS Ha HEKAYECTBEHHBIC MIIM IJIOXO BBHIMOJHEH-
HBIE CBAPHBIE IIBBI UM COCTUHEHUS U30JUPYIOUIUX HIEMEHTOB.
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10. Cucrema MHCIEKTUPOBAHUS CBApPKH M IJIABJICHUS H30JUPYIOLIUX 3JEMEHTOB IO 1.1, oTianyaromascs
TEM, YTO OHA COAEPIKHUT U30JUPYIOIIHI IEMEHT, KOTOPbIH CHa0XXEeH C OJJHOH CTOPOHBI CrOPaeMON CHHTETHYe-
CKOH 3JIEKTpONPOBOASILIEH IJIEHKOHM U1l ONpee/IeHUs] KaueCTBa CBApKU U IUIABJICHUS Ha NOJUIOKKE, U yCTPOU-
CTBa I M3MEPEHUS JICKTPHUUECKUX MEPEMEHHBIX Ul OOHApPyKECHUS IIPUCYTCTBUSI CrOPAEMOH CHHTETHUYECKOI
3JIEKTPOIPOBOAAIIEH MJICHKHU IOCIIE TEPMUIECKOTO COCTMHEHHS H30IHPYIOIINX 3JIEMECHTOB.

11. Cucrema uHCIEKTHPOBaHUS 110 11.10, OTIHYArOIIASCS TEM, YTO YCTPOHCTBO AJIST OOHAPYKECHUS HAINYHS
CropacMoi CHHTETHYECKOH 3JEKTPONPOBOISMICH IUICHKH I0CIE TEPMHYECKOTO COEAMHEHHUS H30JUPYIOLINX
3JIEMEHTOB IIPEACTABIISIET COOOH YCTPOMCTBO I M3MEPEHHS 3JIEKTPUYECKOTO UMIIEJAHCA UIIH YCTPOHCTBO ISt
U3MEPEHUs 3JEKTPUUECKOH EMKOCTH.
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