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(57) TUpeameroMm HacToslero W300peTeHMA  SBIAIOTCA — M3ONMPYIOUMET  O/IEMEHT, B  YacTHOCTH

THUAPOU3OJISIIMOHHAS JICHTA WA APYTHe HM30JUPYIOIIME JETald, JJIsi KOTOPBIX Ba)KEH KOHTPOJIb MX
COCIMHCHUSA, BBIMIOJHACMOIO ITYTEM IUIABJICHUSA WA CBapKH, crocoo KOHTPOJIA CBAPKW W ITIJIABJICHUA
HU30JIMPYIOIIMX 3JEMEHTOB M CHCTEMa KOHTPOJISI CBapKU M IUIABJICHUS H30JMPYIOIIMX 3JIEMEHTOB.
CyIIHOCTh HACTOSAIIETO W300peTeHHs OCHOBaHA Ha HM3OJHMPYIOMIEM 3JEMEHTE, B YacTHOCTU JICHTE
WM JpYTOM H30IMPYIOIIEH AETanH, COSAMHSAEMON B YAaCTHOCTH IUIABJIEHUEM MIM CBapKOW, KOTOPBIHA
obecrieyeH 10 MEHBIIEH Mepe C OIHOHW CTOPOHBI CrOpacMbIM WM TEPMHYECKH paspyLIaeMbIM |
3NIEKTPONPOBOASAIINM 3IEMEHTOM. DJICKTPOIPOBOISIINN 3JCMEHT SBJISACTCS METaUTHYecKor (hosbroi
Ui MCTAJNIMYCCKHUM BOJIOKHOM. CropaeMHﬁ n BHCKTpOHpOBO)IHH_II/Iﬁ OJIECMCHT TIPUCOCIMHCH K
HU30JIMPYIOIIEMY JIEMEHTY WM OINOPHOMY CJOK 3JEKTPOCTAaTUYECKH, IYTEM IPUKICUBAHUS WIH
TTOCPE/ICTBOM  CaMOKIIesmerocsi cios. Hacrosmiee wn300peTeHHE Takke OTHOCHTCA K CHOco0y
KOHTPOJIS CBapKH M IJIABICHHSA H30JUPYIOIUX IEMEHTOB, B YACTHOCTH JIEHT, KOTOPBI OTIMYAETCS
TE€M, 4YTO MyTeM M3MEPEHHUs JIIEKTPUUYECKOrO0 MMIIENaHCa MM JIIEKTPUYECKOM €MKOCTH Halauuue
CropaeMoi 3eKTponpoBoAsiieh Goabru 0OHapyKUBAIOT ITOCIIE TEPMUYECKOTO COSTMHEHHS YKa3aHHBIX
H30JIMPYIOIUX JJIEMEHTOB, IMPUYEM HAJINYUC 3J'IeKTp01'IpOBOII${H_[eI71 IUICHKU TII0CJIE TEPMUYCCKOIO
COCIMHEHUS M3OJIMPYIOUINX AIEMEHTOB YKa3bIBaeT Ha HECTOPEBIIYIO MJIM HEJOCTATOYHO OOTOpPEBIIYIO
3NEKTPONPOBOSIIYIO IUIEHKY H, CIEA0BAaTEIbHO, HAa HU3KOE KAYECTBO COEAUHEHMSI HM3OJIMPYIOLIUX
aneMeHTOB. Hacrosimee m300peTeHHe NOMONHUTENBHO TpeaaraeT CHCTeMy KOHTPOINS ISl CBAapKH
U TUIABJICHUS M3OJHMPYIOIIMX 3JIEMEHTOB, KOTOpas 00pa3oBaHa H3OJMPYIOIIUM 3JIEMEHTOM, KOTOPBIH
obecIieueH ¢ OIHON CTOPOHBI CrOPAaeMOM CHHTETHYECKOH 3JIEKTPONPOBO/SIICH IIJICHKOM JUIs OTIpeeIeHUs
Ka4yeCTBa CBApPKU U IUJIABJICHUA Ha TMOIJIOKKE, M yCTpOfICTBOM 1A UBMEPEHUA DJIICKTPUUCCKUX
TepeMEeHHBIX s 00HAPYKEHUS MPUCYTCTBUS CTOPAEMON CHHTETHYECKOH AIIEKTPOIPOBOIAIICH IIICHKH
MOCJIE€ TEPMUUYECKOTO COEIUHEHUS N30JIUPYIOLINX JIEMEHTOB.
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OIIMCAHUE U30BPETEHUA
2420-571019EA/022
W30JAPYIOIMINA DJIEMEHT, B UACTHOCTH JIEHTA, CIHOCOB KOHTPO.IA
CBAPKH U IVTABJIEHUA N30JIUPYIOIHUX SJIEMEHTOB U CUCTEMA
KOHTPOJIA CBAPKH U IVTABJIEHUA U30JIMPYIOIIUX DJIEMEHTOB

OBJACTb TEXHUKHU, K KOTOPOW OTHOCUTC I U3OEPETEHUE

Hacrosimee u3o0peTeHHe OTHOCHTCS K HM3OJHPYIOLIEMY 3JIEMEHTY, B YaCTHOCTH K

FHHpOHSOHHL{HOHHOﬁ JICHTE WK JOPYyruM HU30JIUPYIOIIHUM ACTAJIAM, MOJIA KOTOPBIX BaKCH
KOHTPOJIb UX COCAUHCHUS, BBIIIOJHACMOrO IyTEM ILIABJICHUA WU CBAPKHU, K CHOCO6y KOHTPOJIA
CBAPKHU H IUIABJICHUA U3OJHUPYHOLIUX SJIEMCHTOB U K CUCTEME KOHTPOJA CBAPKH U IIIABJIICHHSA

U30JIUPYIOLIUX 3JIEMEHTOB.

YPOBEHb TEXHHWKH

B HAaCTOALIECEC BPEMA HU3OJIHPYHOIIUE JBJCMCHTBI, B YAaCTHOCTH THUAPOU3OJIAIIHMOHHBIC

JIEHTBI, COENUHSIOT IUIaBJIeHHEM WM cBapkoil. KadecTBO 3TUX COEIMHEHUH 4acTO SIBISETCS
OCHOBHBIM I1apaMeTPOM KadecTBa BBIMOJHIEMON H3OJSILUM, MOCKOJIBKY HX HEKaueCTBEHHOE
BBIIOJIHEHHNE YaCTO SIBJISIETCS NMPUYMHON TEXHUUYECKUX TPYIHOCTEH, BBI3BIBAIOIIUX YTEUKY WU
Jaske TIOJIHYI0 HEeUCTPaBHOCTh m3oisinuu. [1oaToMy B Hacrosiiiee BpeMsl pacTeT MoTpeOHOCTh B
3¢ (}eKTUBHOM U HATJSITHOM KOHTPOJIE KaYeCTBEHHOTO COCOMHEHUS OTAENbHBIX M30JIHPYIOLINX
3JIEMEHTOB WJIM KaUe€CTBEHHOU aATre3UH N30JIMPYIOIIUX 3JIEMEHTOB K MTOAJIOKKE.

Opnako B HacTosilliee BpeMsl Takas CHUCTEMAa KOHTPOJs OTCYTCTBYET. YTEUKU dalle
NPEAOTBPALIAIOTCS OPraHU3aLMOHHBIMA MEpaMHM, KOTOpble NPUBOAAT K Ooyiee aeTajJbHBIM
TEXHOJIOTHYECKUM MPOLEeAypaM U NPUBJIEUEHHIO Ooyiee KBAINU(UIIMPOBAHHOTO ONEpaTropa, HO
5TO HE MPUBOAUT K MAEMOHCTPALUU TEePMETHYHOCTH COEIMHEHUs WM aire3ud cO BCel
MOBEPXHOCTBIO MOMJIOXKKU. ['€pMETUYHOCTh CBapKU MNPOBEPSAETCS BU3YAIbHO, 3JIEKTPUYECKOU
UCKPOM, SJIEKTPUUECKON Iyrod, yJIbTPa3BYKOM, BaKyyMHBIM KOJIOKOJIOM WJIH IOBBILIEHHEM
JaBJIEHUs] B JBYXJOPO’KEYHOM CBapOYHOM KaHaye. [3-3a MpOYHOCTH Ha pas3pbiB CHOCOO
TIOBBILIEHUS] aBJICHUS, UCTIOJb3YEMbIH B CHHTETUYECKUX IJIEHKAX, HE MOKET UCIIOJB30BaThCS B
HEKOTOPBIX CUCTEMAaX TUIPOU3OIISLINY, HAITPUMED, B OUTYMHBIX JIEHTaX.

Texymme cnocoOpl KOHTPOJISI COCPEAOTOUEHBl HA OLIEHKE TePMETHYHOCTH M OOBIYHO HE
MOTYT AaTh TOYHYIO HH(POPMALHMIO O TOM, IZl€ MPOU3OILIO HEMPABHIBHOE COCTUHEHUE HIIH
aare3ust U3oJupyroiero snemMenTa. CyliecTBYIOLINE BO3MOXKHOCTU KOHTPOJIS OTPaHUYUBAIOTCS
IJIaBHBIM 00pa30oM B TPYIHOIOCTYITHBIX MECTaX, TAKUX KaK yIJIbl U MIEPEXOAbI, I€ Halle BCEero
BO3HHUKAIOT HAPYLIEHUs] COEIMHEHUS WM afTre3HH.

dakTuyeckass IepMETHYHOCTb CBapHBIX IIBOB B HACTOslIEe BpeMsl ONperensercs
BU3yaJlbHO, IOCPEACTBOM 3JIEKTPUYECKON MCKpPbI, 3JIEKTPUYECKONW IyrW, YJIbTPa3ByKa,
BAaKyyMHOI'O KOJIOKOJIa WJIM IMOBBILIEHHOTO AABJIEHUS B ABYXJIOPOXXEUHOM CBAPOYHOM KaHale.
U3-3a mpoyHOCTH Ha pa3pblB CrHoco0 TMOBBILICHUS aBJICHUs, HCIOJNb3YEMbI B Ciydae
CHUHTETHYECKUX IUIEHOK, HE MOXKET HCIIONb30BATHCS B HEKOTOPBIX CHUCTEMAxX THMAPOU3OJIALMH,

Harpumep, B ONTYMHBIX JICHTaX.



bonee Toro, Bce BBIMIEYNOMSIHYTBIE CIIOCOOBI OLIGHUBAIOT TOJBKO M€PMETHYHOCTD, a HE
LIMPUHY COEANHEHMs], U OTPAHUYMBAIOTCS LIEPOXOBATOCTHIO B CJIy4ae BaKyyMHBIX KOJIOKOJIOB,
WJIM HEIOCTYIHOCTBIO YIJIOB, WJIM HEBBINOJHUMOCTBIO I COCAMHEHUI MaTepuasoB ¢ Ooiee
HU3KOH MPOYHOCTBIO NPU PACTSDKEHHM, KAk B Cly4dae JIHCTOB OWUTyMa U TECTUPOBAHMSA
NOBBILICHUEM JaBJICHHUS.

VnbTpa3ByKoOBOH CIOCOO SIBISIETCS] MPAKTUYECKH HEOCYILIECTBHMbIM, OCOOEHHO 3MUMOH,
13-32 UCIMOJIb30BAHNUS BOJHBIX I'EJIEH.

Bce ucnonb3yemblie 10 CHX MOP CIIOCOOBI SBISIFOTCS TPYIOEMKHMHE, TOPOTOCTOSLINMH, a

CcaMO€ I'JIaBHO€ - HETOYHBIMHU U HCHAACKHBIMU.

CYIMHOCTBL U3OBPETEHUA

Hacrosiiiiee n300peTeHne OCHOBaHO Ha U30JMPYIOLIEM 3JIEMEHTE, B YaCTHOCTH JICHTE HJIH

APYrOM H30JUPYIOLIEM JJIEMEHTE, COEAUHSEMOM B YAaCTHOCTH IUIABJICHUEM WM CBAapPKOH,
KOTOpPBII obOecredeH TO MEHbLIEH Mepe ¢ OJHOH CTOPOHBI CrOpaeMbIM MM TEPMHUYECKH
pa3pylaeMbIM U 3JEKTPOIPOBOASIIIUM 3JIEMEHTOM. DJIEKTPOIPOBOASIIHUI 3JIEMEHT MOXET OBITh
METAJUTNIECKON (POJBroi MM METANTMUECKUM BOJOKHOM. CropaeMblii U 3JI€KTPOIPOBOISAIINI
3JIEMEHT MOKET OBITh TPUCOEAMHEH K H3O0JIHUPYIOIIEMY 3JIEMEHTY WM OIMNOPHOMY CJIOKO
3JIEKTPOCTATUYECKH, IyTE€M MPUKIEUBAHNS WIIH TOCPEICTBOM CaMOKJIESALIErOCs! CJIOSI.

Cropaempblii U 3JIEKTPONPOBOISLINH 3JIEMEHT MOKET ObITh (POJIbIOMN, UMEFOIIEH TONIUHY
2-15 MM, copep:kalliell OMOPHBINA CJIONH M METaJUINYECKUN HENpephIBHBIA WM MPEPBIBUCTHIN
CJIOH, WMEILMUM TOJLMUHY 1-5 MKM, WIM 5JEKTpOnpoBOAsliue BOJOKHA. IIpepbiBUCTBIN
METAJUINYECKUN CJIOW MOXET NPEACTaBJIATh COOOH CUCTEMy IO MeHbIIEeH Mepe U3 JBYX JIEHT
METAJUINYEeCKOl (oJbry, uMeroueil TonumHy 1-5 MKM, HAaHOCHMOW Ha OIOpHBIA CJOH
CropaeMoro U 3JIEKTPOIPOBOIALIErO HIEMEHTA.

Cropaemblii M 3JEKTPONPOBOMASALINI 3JEMEHT MOKET ObITh IUIEHKOW, HMErOIIei
BHYTPEHHUI CJIOH U3 MOJUATHIEHA U METAJJIMYECKHMH CJIOW W3 alIOMHMHMs, WM HMEKIIeH
BHYTPEHHUH CJOW U3 (OPMOBAHHBIX MONMIPUPHBIX BOJOKOH C TPUMECHIO JUTMHHBIX
NPOBOJALIMX  BOJOKOH, WJIM  HMEKUIEH  BHYTPEHHUH  CJIOH U3 pa3sMAT4eHHOrO
NOJUBUHUJIXJIOpUAA C (DOPMOBAHHBIMH 3JIEKTPOMPOBOISIIMMH BOJIOKHAMH, WM Cropaemas
(bosbra COCTOUT U3 OTMIOPHOTO CJIOS U3 MOJIMATUIICHTEpe(TaNaTa ¢ MPOBOISALINM METAJTHIECKUM
CJIOEM.

Cropaemplii ¥ 3JIEKTPONMPOBOASIINN 3JIEMEHT MPOXOAUT IO BCEH IMOBEPXHOCTH
W30JIMPYIOLIErO 3JIEMEHTA, WIN B BUJE HENPEPBIBHON UM MPEPBIBUCTON JICHTBI HA CAMOM Kparo
W30JMPYIOLIErO 3JIEMEHTa, UM PACIOIOKEH Ha paccTosHUU 10 10 ¢cM OT kpas U30JUpPYHOLLEro
3JIEMEHTa, WIN B JIFOOOM MECTE 110 BCEH IIMPUHE MEPEKPBITHS COSTUHEHHUS.

Hacrosimee nzobpereHne TakKe OTHOCHUTCS K CIOCOOY KOHTPOJIST CBAPKH U TUIABIICHUS
W30JUPYIOLIUX 3JIEMEHTOB, B YaCTHOCTH JIEHT, KOTOPBIM OTJIMYAETCA TEM, YTO HU3MEPEHHE
3JIEKTPUYECKOTO MMITEAAHCA WIIN 3JIEKTPHUYECKON eMKOCTH OOHapy)KMBaeT HAJINYHME CrOpaeMon
3JIEKTPONPOBOSLIEH IUIEHKH IOCIE TEPMUYECKOrO COEAUHEHUs H30JIUPYHOLIUX SJIEMEHTOB,
OpUYEM  HAJIWYHUE  DJIEKTPONPOBOAALIEH IUIEHKHM IOCIE€  TEPMHYECKOrO  COCIMHEHMs

U30JIMPYHOIUX J3JIEMCHTOB YKa3bIBACT Ha HCECTOPCBINYIO WM HEAOCTATOYHO o6ropeBu1yfo



3JIEKTPONPOBOASILYIO TUIEHKY M, CJEeIOBaTeJbHO, Ha HHU3KOE€ KadecTBO COEJUHEHUS
W30JIUPYIOIUX 3JI€MEHTOB. IIpennouTuTenbHO HaluuMe 3JIEKTPONPOBOASINErO CJIOS IOCHe
TEPMUYECKOTO COEIMHEHHsI M30JHUPYIOLINX 3JIEMEHTOB NMpPeoOpa3yroT B 3BYKOBOW CHTHAN AJIS
IIPOCTOrO YKa3aHWs HAa HEKAYeCTBEHHbIE WM IUIOXO BBINOJHEHHbIE CBAapHbIE IIBbI WU
COEMHEHUS U30JIMPYIOLINX 3JI€MEHTOB.

Jlpyroii 3amadeil HacTOAIIEro M300PETEHUS SIBIAETCS NMPENJIOKUTh CUCTEMY KOHTPOJIS
CBApKM U IUIABJICHUS] M3OJMPYIOIIUX 3JIEMEHTOB, OTJIMYAIOIIYIOCS TeM, YTO OHa oOpa3oBaHa
U30JIUPYIOIIUM 3JIEMEHTOM, KOTOPBIN 00ecreYeH ¢ OMHON CTOPOHBI CropaeMol CHHTETHYECKOM
3JIEKTPOINPOBOASIIEH TUIEHKON AJIs ONpeeIeHNsl KauecTBa CBapKH U IJIABJIEHHS Ha MOJIOKKE, U
YCTPOHCTBOM JJIsI M3MEPEHUs SJEKTPUYECKUX TMEPEMEHHBIX Ui OOHAPYKEHHs MPHCYTCTBUS
CropaeMoil CHHTETHYECKOW 3JIEKTPONPOBOJSAIIEH IUIEHKH IOC/e TEPMHUYECKOrO COEAUHEHMUS
U30JIUPYIOIIUX 3JIEMEHTOB. Y CTPOMCTBO JIsi OOHAPYIKEHHS HAJTMYUS CTOPAEMOH CUHTETHYECKON
BJIEKTPOINPOBOASIEH IJIGHKH IOCJIe TEPMUYECKOrO COEAMHEHMsI W30JUPYIOIIUX 3JIEMEHTOB
NpeACTaBisieT COOOH YCTPOMCTBO I U3MEPEHHS HIEKTPUIECKOTO UMIIEIaHCa WIIH YCTPOMCTBO
JUTsl U3MEPEHUS 3JIEKTPUUECKON €MKOCTH.

DNeKTPONpPOBOAALIMN CropaeMblil 3JEMEHT Cropaer IpH IUJIaBJI€HUM WJIN CBapke, B
cly4ae IUICHKU BKJIOYas €€ MPOBOMALIWMN, HaIpUMep, METAIIM3UPOBAHHBIN CION. biarogaps
NPOBOASILEMY CJIOK HalU4Yue WM OTCYTCTBUE ATOM IUIEHKU JIETKO ONPENENUTb IyTeM
U3MEPEHMsI €€ 3JIEKTPUYECKOro HMMIleAaHca Wiu MHAyKuuu. Hamuuue 371eKTpomnpoBOISALIETro,
HanpuMep, METAJUTM3UPOBAHHOIO CJIOs, CHO U TOYHO YKa3bIBA€T HA TOYKHM HECTOpEBLIEH WU
HEIOCTaTOYHO OOOMOKEHHOW IUIEHKM, YTO SBJISIETCS  OJHO3HAYHBIM M OYEBHUAHBIM
CBUJETEIBCTBOM IJIOXOTO COEIMHEHUS N30JSIMOHHBIX 3JIEMEHTOB WIH aAr€3UN U30JISILIMOHHOTO
3JIEMEHTa K TMOJIOXKKE. BBIMONHEHNEe TAaKOro KOHTPOJI COECAUHEHUS sIBJIETCS UPE3BbIYANHO
OBICTPBIM, HEIOPOTHM, M TO3BOJISIET MOJNYYUTh HHPOPMALIMIO O TOM, I/l MPOH3OLLIO HEMOJIHOE
WJIN HEeKaueCTBEHHOe CoeAnHeHue. B To xe Bpems omeparop oObIMHO MHPOPMHpPYETCs 00 3THUX
HEIOCTaTKaX 3BYKOBBIM CHUTHAJIOM.

Hacrosimmee wu3oOpereHue Takke TO3BOJIIET ONPENEeNATh OCTATOYHOE KOJHUYECTBO
BO3MOYKHO HECBAPEHHOH IUIEHKH, W €CJIM IJICHKA He ObLIa pa3pyllieHa B MeCTe CBApHOTrO IIBA,
5TO O3HAYAET, YTO B 3TOM MECTe ObLjIa BHINOJHEHA HEKAYECTBEHHAS CBAPKA MJIM HEKAYECTBEHHOE

IUIABJICHUE, U OHO TpeOyeT peMOHTA.

KPATKOE OIIMCAHUE YEPTEXEM

ITprMepHbIil BapHAHT OCYINECTBJICHHS HACTOSALIETO M300PETEHUs] CXEMATHYHO IMOKa3aH

Ha COMPOBOAUTENBHBIX YEPTEKAX, B KOTOPBIX

@ur. 1 mokasplBaeT COSAMHEHUE NBYX OUTYMHBIX JICHT, B KOTOPOM HIDKHSISI OUTyMHasI
JIEHTa HaXOJUTCS BO B3aUMHOM NEPEKPBITUH CO CTOPAEMON M BJIEKTPONPOBOISIIEH JOKAJIbHON
TLJIEHKOM,

@ur. 2 MOKa3bIBaET COCAUHEHHE IBYX OMTYMHBIX JIECHT, B KOTOPOM BEpXHsIsI OUTyMHast
JeHTa obecrieyeHa CropaeMoi U 3JIEKTPOIPOBOISINEH JTOKATbHOM MJICHKOU, 1

Qur. 3 WUIOCTPUPYET COENUHEHUE YKA3aHHBIX OUTYMHBIX JIEHT C TOMJIOKKOW, I

TpeOyeTcst KOHTPOJIb BCEHl IUIOIAAN, U 10 MEHbIIEH Mepe OJjHa U3 OUTYMHBIX JIEHT oOecrieueHa



MOJHOCTBIO CrOPaeMOU U 3JIEKTPONPOBOAALLEH IJIEHKOM.

IHOAPOBHOE OIMMCAHUWE U30BPETEHUA

3amadeil HacTosAEero M300pETEHUs ABISIETCS OOecleueHHe HM30JHPYIOLIEro 3JIEMEHTa,

OOBIMHO TUAPOU3OJSIIMOHHON JIEHTHI, B T€X TOYKAaX, I7I€ JIEHTbI JOJDKHBI COSIUHATHCS, U Iie
OHM AOJDKHBI a[IT€3UBHO COCIUHATHCA C MOAJIOKKON, U MPEANONaraeTcs, 4ro 3TO T€ TOYKH, TAe
JOJIKEH BBIMOJHATBCSI KOHTPOJb MX COEAMHEHUs WM aAre3UBHOIO COEIUHEHUs] MOCPENCTBOM
3JIEKTPONPOBOIAINEro 3jeMeHTa. OIHAKO M3ONUPYIOLIMH 3JEMEHT MOXKET TakXke ObITh
U30JIUPYIOIIUM 3JIEMEHTOM pa3IH4HON (POPMBI, a TakKe MHOXKECTBOM JIOTIOJTHUTEIbHBIX
U30JIUPYIOIUX 3JIEMEHTOB, TAKMX KaK BBIXOJIHbIE OTBEPCTHUS KPBIMIM, MPOXOABL, BTYJKH U
MOJIAUHT Y.

Cropaemblii M 3JEKTPONPOBOMSIINIA 3JEMEHT MOXKET OBITb MPHCOSOUHEH K
M30JIUPYIOLEMY 3JIEMEHTY WM OINOPHOMY CJIOIH0, HAIlpUMep, 3JIEKTPOCTATUYECKH, IyTeEM
NPUKJIENBAHUS WM TIOCPEACTBOM camokJjesmerocs cios. OH Moxker ObITh peajln3OBaH B
M30JIUPYIOLLEM 3JIEMEHTE, B YACTHOCTH B THAPOU3OJIALIMOHHON JIEHTE, HEMOCPEICTBEHHO NPU €€
IPOHM3BOJICTBE, JTMOO Ha BCEH €€ NMOBEPXHOCTH, JIMOO TOJNIBKO B €€ YaCTH, B MECTax Ha CBAPHBIX
yuacTtkax. OH Takke MOXeT OBITh peaIn30BaH B BU/I€ TOHKOH caMoKJesiieiics Gonbru B Mectax
YKa3aHHBIX CBAPHBIX IIBOB HETTOCPEICTBEHHO HA CBAPOYHOM IIJIOMIAKe, OOBIYHO HA MECTE.

CropaemMbplM 3JIEMEHTOM CUWTAE€TCsl 3JIEMEHT, KOTOpbIN pas3pyllaeTcs, Harpumep,
miamesneM. [lox paspyluieHneM Takke NOHUMAETCS pa3pyLIeHHe 3TOrO CJ0s, HAapUMep, FopsiuuM
BO3JyXOM HWJIM TaK Ha3bIBAEMbIM TOPSAYUM KJIMHOM, B KOTOPOM MCIOJb3YETCS 3JIEKTPUYECKUM
PE3UCTUBHBIM HArpeB CTAJIbHBIX KIMHBEB C MOCJIEAYIOLIUM HCIOJb30BAHUEM BCTPOEHHOTO
IPUKUMHOTO POJIUKA.

Hanpumep, nocne HaHeceHMss OMTYMHOI JIGHTBI Ha IOBEPXHOCTb, TO €CTh IOCIE €€
YVKJIaJKU U CBAPKHM IUJJAMEHEM MM TOpSYMM BO3JYXOM, KOrja MHNPHJIOKEHHas Temieparypa
JOJDKHA O0ecrevnBaTh IOJIHOE paspyLIeHHe CJIOS TOproYell IJIEHKH, BKIFOYasl MPOBOISILIUH
CJIOHM, Ka4eCTBO CBAPHBIX IIBOB M JIOKAJBHOE IUIABJICHUE WJIU IUIaBJIEHHE 10 BCEW IUIOIAAH H,
CJIEIOBATENbHO, aAre3usi K IOJJIOXKKE, IIPOBEPSIFOTCS IOCPENCTBOM INHPOKO JOCTYIHBIX
YCTPOKICTB JJIs1 U3SMEPEHUS JIEKTPUUECKOr0 UMITEAaHca NI UHIYKLIUH.

B cnydae kauecTBEHHOW CBapKU WJIM OILUIABJIEHHS] HA OCHOBY IUIEHKA OyJeT paspylieHa
WIN JIMKBUIHUPOBAHA, MPUYEM TEXHOJIOTUYECKU TUIEHKA OyleT 3aMeHeHa Ha OJHOPOIHBIN IIOB.
Croco® B COOTBETCTBHM C HACTOSLINM H300pETEHHEM TAKXKE OMPENeNsieT JaKe OCTATOYHOEe
KOJINYECTBO HECBAPEHHOH IUICHKH, M €CJIM TUIEHKa He Oblla pa3pyllieHa B MECTe CBAapKH, 3TO
O3HA4aeT, YTO HEKAYEeCTBEHHAsI CBApKa WJIM TUIABJICHUE ObUTH BBITIOJHEHBI B 3TOH TOUKE, M OHA
TpeOyer mounmHku. Hambonee mnpenmnouTUTENbHBIM YCTPOWCTBOM SIBJISIETCSl YCTPOWCTBO IS

WU3MEPEHHUs DJIEKTPUIECKOrO UMITEAHCA.
ITpumep 1

B obnmactu MHXEHEPHBIX COOPY)KEHHH, B YAaCTHOCTH T'HAPOM3OISALIUU TPAHCIIOPTHBIX
COOPY>KEHHM, MOCTOBBIX HAaCTHJIOB, TYHHEJIEH, KOTJIIOBAHOB, PE3€PBYapOB, MJIOTHH, POMBIBHBIX

YUacCTKOB M PE3€PBYapoOB B TOPHOAOOBIBAIOLIEH IMPOMBILIIEHHOCTH, IMOJHUIOHOB, BOJOTOKOB,



TUAPOU3OJISIUUN TOACTPYKTYP, 3AIUUTHI CTPOUTEIBHBIX KOHCTPYKLHMH OT TPYHTOBOM BJIaru u
BOJIbI, MPENNOYTHTEIBHO HCIONb3YIOTCS OUTYMHBIE I'€OMEMOpaHbl MM KPYIHBIE CBOOOIHO
yKJIaJpIBaeMble OUTYMHBbIE JIEHTBI CO CBApKOH BHAXJECT, rae OObIMHO TpedyeTcst mpoBepka
CBapHBIX LIBOB.

I'uapousonsaMoHHas JieHTa o0ecrieueHa CropaeMoi 1 SJeKTPONPOBOASIIEH TUICHKOH 4,
KOTOpasi COCTOUT M3 BHYTPEHHEro CJIOsi M3 MOJMATHIIEHA WINM NONMITWIeHTepedTanara,
UMEIOLIEro ToNUHY 10 MKM, U METAJUTMYECKOH 2JEKTPONPOBOASAILEH IVIEHKH, B JAHHOM Clly4ae
AMIOMUHUEBOH (OJIbIM, HMEIOLIeH TONIMMHY 2 MKM. B 5TOM ciy4ae HW3rOoTOBJICHHE
METAJUTNYECKON (DOJNIbIM  OCYINECTBIIIETCS] HEMOCPENCTBEHHO Ha 3aBOJE IO IMPOU3BOACTBY
OWTYMHOHW JIEHTbI, HO TAaK)K€ BO3MOXKHO O0ECIEYUTh YKA3aHHYIO JIEHTY CrOpaeMbIM U
3JIEKTPONPOBOALINM 3JIEMEHTOM Ha CTPOHIUIOUIAAKE, HAmpuMep, NPUKIEHBAas €€ K MeCTy
MPEANOJaraéMoro CoequHeHus. JIOKaJIbHO MOXKHO HCIOJIB30BaTh CAMOKJEAIIUNICS BapUaHT
CropaeMoil U B3JEKTPONPOBOAALICH MJIEHKH, KOTOpas HAHOCUTCS Ha JE€Tajlud U MOMNepEYHbIe
NEPEKPBITHS TPH TPOU3BOACTBE, NPU MOATOTOBKE WJIM Ha MecTe. MeTamnnyeckyro (onbry
TaKXke MOXXHO 3aMEHMTb JPYIMM 3JIEKTPONPOBOASIIUM  CJIOE€M, HAIpuMeEp, CJIOEM
3JIEKTPOINPOBOASILErO IJIACTUKA WM 3JIEKTpOnpoBofsaiiel TkaHu. CropaeMas MeTalanydeckast
IUIEHKA MOXET OBITh CIeJIlaHa MPEPhIBUCTON, TO €CThb OHA MOKET OBITh BBIIIOJIHEHA HE 1O BCEH
MOBEPXHOCTH, 4, HAIPUMEP, B BUE MOJIOC C PA3HBIM PACCTOSTHUEM MEXIY HUMH.

Kak mokaszano va ¢ur. 1, HeOOXOOUMO COENUHUTb HIDKHIOK OUTYMHYIO JIeHTy 1 C
BepXHel OMTYMHOMN JIEHTOH 2 myTeM UX CBapku BHaxyecT. Kak mpaBuiio, MPOU3BOIUTEND CaM
orpeneNnseT MUHUMAJIbHYIO LINPUHY 3 CBapKH Ui MPaBUJIbHON U Oe3omacHol cBapku. Ha kpaii
HIDKHEH OUTYMHOM JIeHTHI | moMeInaeTcsi cropaeMasi U 3JieKTpornpoBossimas (osbra 4.

[Tonoxenune cropaeMoil U 3JekTponpoBoaseii (Gonbru 4 OTHOCUTENBHO Kpasi HUXKHEH
OUTYMHOI1 JIeHTBI | MOXET MEHSIThCS, B YACTHOCTH B COOTBETCTBHH C TPEOOBAHUSIMH KOHTPOJIS
kadecTBa cBapku. Cropaemasi M 3JEKTPONPOBOAALIAS IUIEHKA 4 MOXKeT OBITh YCTAaHOBJIEHA Ha
BEPXHEH MOBEPXHOCTH HIKHEW OWUTYMHOW JIeHTbI | Ha HEKOTOPOM pPACCTOSHUU OT €€ Kpas,
NPEANOYTUTENIbHO Ha PACCTOSTHUM TPUOIU3UTENIHHO 4 CM OT Kpasi, U MOXKET MOKpPBIBATh IO
IIMPHUHE TOJBKO YaCTh TPeOyeMOil MUHUMAIbHON IIUPHUHBI 3 CBAPKH, KaK MOKa3aHo Ha dur. 1.

Jlpyras BO3MOXKHOCTb COCTOMT B TOM, 4TOOBl TOMECTHTh CrOPaeMyK U

>
3JIEKTPOIMPOBOASINYIO MJIEHKY 4 Ha BEPXHIOI MOBEPXHOCTh HUKHEH OUTYMHOM JIeHThI 1 Ha BCHO
TpeOyeMyr0 MUHHMAJIbHYIO IIUPHHY 3 CBapKH, OOBIYHO TAKKE HA PACCTOSHUH MPUOIH3UTEIBHO
4 cM OT Kpast HKHEH OMTYMHOM JIeHTHI |, MpUHUMAast BO BHUMaHHE TPeOOBaHUS MPOU3BOIUTENS
K MUHUMAJIbHOW IIUPUHE CBAPHOI'O COEANHEHUS.

MOXHO NOMECTUTH CrOpaemMyr M 3JIEKTPONPOBOASINYI) IJIEHKY 4 Ha BEPXHIOK
MOBEPXHOCTh HIKHEW OUTYMHOM JIEHTB! | Ha BCIO LIMPUHY HAXJIECTA, TO €CTh A0 Kpasi HUKHEH
OUTYMHOI JIeHTHI 1.

ITocne HaHeceHWs OUTYMHOM JIEHTBI Ha NMOBEPXHOCTb U MOCJE €€ CBApKU IUIAMEHEM,
KOTZla TPUKJIaJbIBaeMasi TEMIIEpaTypa WM SHEPrHsi CBapKU TAKOBBI, YTO cropaemas (oJsra,
BKJIIOYasi BO3MOXKHOE METAJUIM3UPOBAHHOE MOKPBITUE, CrOPAET, KAYECTBO CBAPKU U OIJIABJICHUS

1Mo BCeM IUIOLIaAXd Ha NOAJIOKKY, BKIOHass OAHOPOAHOCTb COCAUHCHUS, IMPOBEPAKOTCA



MIOCPEACTBOM NPHOOpPA ATl U3MEPEHHs JIEKTPHUECKOr0 UMIIEJaHCA.
ITpumep 2

BTopoli KOHKPETHBIN BapUaHT OCYLIECTBJICHUsI OCHOBAH Ha NpeabiaylieM npuMepe Ne 1,
HO PacCIIOJIOKEHUE CrOpaeMON U JIEKTPONPOBOAALLEH NIIIEHKU 4 IPEeAyCMaTPUBAETCsl HA HUKHEN
NOBEPXHOCTH BEPXHEH JICHTHI B X B3aMHOM ITEPEKPBITHH, KaK MOKa3aHO Ha ¢ur. 2.

ITonoxkeHue cropaemMoil M 3JEKTPONPOBOASILEH MIIEHKH 4 OTHOCUTENBHO Kpasi BepxXHeU
OWTYMHOM JIEHTBI 2 MOKET MEHSTHCS, B YACTHOCTU B COOTBETCTBUHU C TPEOOBAHUSIMH KOHTPOJISI
kadecTBa cBapku. Cropaemasi U 3JI€KTPONPOBOIAIIAs TUIEHKA 4 MOXKeT ObITh pacloyiokeHa Ha
HIDKHEH TIOBEPXHOCTH BepXHEW OWUTYMHOW JIEHTbI 2 Ha HEKOTOPOM pPACCTOSIHUM OT €€ Kpas,
NPEATIOYTUTENIbHO Ha PACCTOSHUM NPUOIU3UTENBHO 4 CM OT Kpasi, U MOXKET MOKpPBIBATh II0
IIUPHHE TOJBKO YaCTh TPeOyeMOi MUHIMAJIbHON ITUPUHBI 3 CBAPKH, KaK MOKa3aHo Ha dur. 2.

Jlpyras BO3MOXKHOCTb COCTOMT B TOM, 4YTOOBl TOMECTHTh CrOpPaeMyK U

)
3JIEKTPONPOBOASINYIO (ONBry 4 Ha HIDKHIOK MOBEPXHOCTb BEpXHEW OMTYMHOM JIEHTHI 2 Ha BCO
TpeOyeMyr0 MUHHMAJIBbHYIO IIMPUHY 3 CBapKH, OOBIYHO TAK)XKE HA PACCTOSHUH MPUOIH3UTEIHHO
4 cM OT Kpast BepXHel OUTYMHOMU JICHTHI 2.

MOXHO NOMECTUTH CrOpaeMyr) H 3BJIEKTPONPOBOASAINYK) IUIEHKY 4 HAa HIKHIOK
MIOBEPXHOCTh BEPXHEH OMTYMHOMN JIEHTHI 2 Ha BCIO LIMPUHY HAXJIECTa, TO €CTh 1O Kpas BEpXHEH
OWTYMHOH JIEeHTHl 2, MPUHUMAas BO BHUMaHHE TPeOOBAaHHS IMPOU3BOAMTENS K MHHHMAJIbHOM

LIMPUHE CBAPHOI'O COENUHEHUSI.
ITpumep 3

Tpernii KOHKPETHbIH BapHAHT OCYILECTBJIEHUS HACTOSLIEr0 M300pETeHHs] OCHOBAaH Ha
TpeOOBaHMH, YTOOB! MPEAMETOM KOHTPOJIS OBLIO IUIABJIEHHE BCEH MOBEPXHOCTH M30JIUPYIOIIETO
3JIEMEHTA U HaJUIeKalasi aAre3usl BCE MOBEPXHOCTH U30JIMPYIOILETrO SJIEMEHTA K MOAJIOKKE.

3T0 0COOEHHO BBITOAHO AJISI UCTIOJIB30BAHUS B MPAsKAAHCKOM CTPOHTENBCTBE, OCOOEHHO
AL TUAPOU3OIALIUN TPAaHCIIOPTHBIX COOpymeHHﬁ, TO €CTb HACTHUJIOB MOCTOB H TyHHeHeﬁ,
JIOKAJIbHBIX PE3epBYyapoB, 3arpakAeHUil, MJIOTHH, CBAJOK, BOAHBIX KAHAJOB, rnae TpeOyercs
OIUIaBJICHHUE HAa OCHOBAHUE, ITOJIHOCTBIO TCPMETUSUPYEMBIX 6I/ITYMHI:;IX JICHT IJId TUAPOU3OJIALNN
OCHOBaHHfI, JJId 3alIUThI KOHCTPYKLII/Iﬁ 3AaHUA THUAPOU3OIALUA OCHOBaHHfI, IMOJIHOCTBIO
IJ1aBAUXCA JIUCTOB 6I/ITYMa AL TUAPOU3OJIAMU KPOBJIM, KaK B OHHOCHOﬁHbIX, TaK U B
MHOIOCJIOMHBIX CHCTEMax M T.I. OTOT NpUMEP TEXHUYCCKOI0 pPEIICHHUA CXEMATUYHO
NPOMJUTIOCTPUPOBAH Ha ¢ur. 3.

OTOT mnpuMep OTIMYaeTCs OT NpPEAbAyIUX NPUMEPOB KOHKPETHOIO BapuaHTa
OCYIIECTBIIEHHsI HACTOSIIIEr0 U300PETEHUsST TeM, UTO 110 MEHbIIEH Mepe OOMH U3 M30JIHPYIOLINX
3JIEMEHTOB OOECIEYeH CropaeMod M 3JIEKTPOIPOBOIAIIECH IUIEHKOH MO BCEH IMOBEPXHOCTH
U30JIUPYIOIIErO 3JIEMEHTA.

B vacTHOM ciydae 5TO CHOBa HMXKHsA OMTyMHAas JieHTa | U BepXHss OUTyMHas JieHTa 2,
KOTOpble B 00OMX Clydasix oOecIedeHbl CropaeMod M 3JEKTPONpOoBOAsLel ¢Gonproit 4 mo ux

BCEIl NMOBEPXHOCTH, BepxHeW OO HmkHel. Pur. 3 OmuUCHIBae€T BApUAHT OCYIIECTBJICHHS



n300peTeHNs, B KOTOPOM H3OJIUPYIOLIME 3JIEMEHTBI, TO €CTh HIDKHSAS OWTyMHas JieHTa 2 U
BepxHssl OMTyMHas JeHTa 1, oOecrnedeHsl CropaeMoil M 3JIEKTPONPOBOAIIEH TUIEHKOW Ha HX

HUKHEN MOBEPXHOCTH.

INPOMBITTIJIEHHA A ITPUMEHUMOCTD

Hacrosimee un300peTeHHe MOXKET MHCIIONBb30BAThCS A BCEX BHIOB H3OIHPYIOLINX
3JIEMEHTOB, B YACTHOCTH JUISl THAPOU3OIUPYIOINX OUTYMHBIX JIEHT, I7Ie BaKHBIM aCIIEKTOM IS
IPOBEICHUS] HM3OJSILMOHHBIX paboT SBJISETCsT HEOOXOAMMOCTb HAIBITHO — OOHApYKHUTh
KaQUE€CTBCHHOC COCOAUHCHHE OTACIbHBIX H3OJALNUOHHBIX JICHT WX Ka4€CTBEHHYHO aAr€3Ur0

HN30JIMPYHOLIECTO 3JICMEHTA K ITOIAJIOXKKE.

CIIMCOK CCBIJIOYHBIX TN DP
1 - HIKHsIs1 OUTYMHAs JIEHTa
2 - BepXHsisl ONTYMHasI JIEHTa
3 - MUHUMAJTbHASI [IUPUHA CBAPKH

4 - cropaemas U 3JIEKTPONPOBOAALIAs MJIEHKA



®OPMYVYJIA H30BPETEHUA

1. M3onmupyromui 3J€MEHT, B YaCTHOCTH JIEHTa WIM Jpyras HU3OJHUpYHOLIas HeTalb,
COo€AUHsACMAasA B YaCTHOCTHU IIJIaBJICHHUEM HJIN CBapKOfI, OT.]'II/ILIaI-OH_II/II\/'ICH TEM, YTO OH CHaOKeH 110
MEHbIIEH Mepe C¢ OAHOM CTOPOHBI CrOPa€MbIM WM TEPMUYECKH pa3pyllaeMbIM H
3JIEKTPONPOBOASIIIUM 3JIEMEHTOM.

2. M3onupyromuii 3J€MeHT, B YaCTHOCTH JIEHTA WJIN APYTrOM M30JUPYIOLIUI 3JIEMEHT,
COCIMHSEMBI B YAaCTHOCTU IUIABICHMEM MM CBAapKOW, MO I. 1, OTIMYAIOIIMICA TEM, 4TO
BJIEKTPOIPOBOASIIUNA 3JIEMEHT SIBJIIETCS METAJUTMYECKON (OJbrodl WM MeTauIMYeCKUM
BOJIOKHOM.

3. Hzomupyrommii 3JeMeHT 1no mn. 1, OTAMYAOIIMICS TEeM, 4TO Cropaembie W

>
3JIEKTPOIPOBOMISIIHE 3JIEMEHThI MPEACTABISIOT COOOU IMJIEHKH, UMEIOIIHe TOMIUHY 2-15 MKM,
coleprKallle OINOPHBIA CIOM M METAIJIMYECKUN HENPEepbIBHBI MWW MPEPBIBUCTBIN CIIOH,
MMEIOLIUN TOJUIMHY 1-5 MKM, WK 3JIEKTPONPOBOASILIINE BOJIOKHA.

4. H3omupyroluil 3JIEMEHT MO M. 3, OTIMYAKOLIMICS TeM, 4YTO METAIMYECKHUI
NPEPBIBUCTBIN CJIOH mpencraBiseT coOOW CHUCTEMy IO MeEHbIIeH Mepe W3 IBYX JIEHT
METAJUINYECKON IUIEHKH, HMEIOLIeHd TONUHY 1-5 MKM, HAHOCMMOW Ha OIOpPHBIA CJIOU
CropaeMoro U 3JIEKTPONPOBOIALIErO IEMEHTA.

5. M30aupyro1muii 3J1€MEHT MO OAHOMY U3 MPEALIECTBYIOIIUX MYHKTOB, OTIMYAOIIUICS
TE€M, 4YTO CrOpPaeMblii U 3JIEKTPONPOBOIALIUN 3JIEMEHT IPUCOCIUHEH K H30JUPYIOIIEMY
3JIEMEHTY WM OMOPHOMY CJIOK JJIEKTPOCTATUYECKH, IYyTE€M IMPUKIECHUBAHMUS WA MOCPEACTBOM
CaMOKJIESILIIErOCs CIIO0sL.

6. M3onupyrouuii 3J1eMeHT 1O JIFOOOMY U3 MPEAIIECTBYIOIMNUX MYHKTOB, OTIMYAKO LIHICS
TEM, 4YTO CropaeMblii M JJIEKTPONPOBOMSIIUI 3JIEMEHT MpeACTaBIsAeT COOOH IUICHKY,
BHYTPEHHUI CJIOH KOTOPOH COAEP>KUT MONMATUICH U METAJNIMYECKUI CJIOW alFOMUHUSA, WUJIH
BHYTPEHHUH CJIOH COIEPIKUT MPECCOBAHHBbIE MONU(UPHBIE BOJOKHA C MPUMECHIO JUIMHHBIX
MPOBOJALIUX BOJIOKOH, WJIM BHYTPEHHUI CJION COAEPKUT Pa3MsITYEHHbIN MOJIUBUHUIXJIOPUI C
(OPMOBAaHHBIMHU 3JIEKTPOIPOBOSIIUMH BOJOKHAMH, WJIM CropaeMasi IUieHKa oOpa3oBaHa U3
OTOPHOTO CJIOS U3 MOJIMATUIICHTEpedTaNIaTa ¢ IPOBOISIINUM METAITHUECKUM CIIOEM.

7. V30mupyromuii 3JIeMeHT 1o JIOOMY U3 MPEaIIeCTBYIOUIUX 1., OTJIUYAIOIIUNCS TEM,
YTO CrOpaeMbli M B3JIEKTPONPOBOIAIIMI 3JEMEHT TMPOXOAUT IO BCEU MOBEPXHOCTU
W30JUPYIOLIErO 3JEMEHTa, WIM B BHJE HENPEPBIBHOW WM NPEPBIBUCTON JIEHTHI HA KpParo
W30JMPYIOLIErO 3JIEMEHTa, WU Ha pPaccTOssHUM 10 10 ¢M OT kpas U30JUPYIOLIErO 3JIEMEHTa, U
npy HeOOXOUMOCTH PACIIONIOKEH B JIFOOOM MECTE 10 BCEH IUPUHE NEPEKPBITHS COSTMHEHUS.

8. CriocoO KOHTPOIIS CBAPKH U TUTABJICHHS U30JIUPYIOIINX 3JIEMEHTOB, B YaCTHOCTH JIEHT,
OTJIMYAKOLUNACA TE€M, YTO MyTEM HM3MEPEHUs 3JIEKTPUYECKOrO MMIENAHCA W 3JIEKTPUYECKOU
€MKOCTH HaJIW4YHe CropaeMo 3JEKTpomnpoBoasimeil  ¢onabru  oOHApyKHUBAKOT  IOCKE
TEPMHUYECKOTO COEAUHEHUs YKA3aHHBIX M3OJMPYHOLIUMX OJJIEMEHTOB, MPUYEM HAJIU4YUE
3JIEKTPONPOBOISALIEH IIJICHKH IOCIE TEPMUYECKOTO COEAMHEHUs M3OJHUPYIOLIMUX SJIEMEHTOB
yKa3bIBa€T Ha HECTOPEBINYIO MJIM HEIOCTATOYHO OOTOPEBLIVIO 3JIEKTPONPOBOSINYIO IJIEHKY H,

CJICAOBATCIIbHO, HA HU3KOC KAY€CTBO COCAUHECHUS U30JUPYIOIIUX 3JICMCHTOB.



9. Crtoco0® KOHTPOJIS CBAPKH M IJIABJIEHHUS H30JUPYIOIINX 3JE€MEHTOB, B YACTHOCTH JIEHT,
1o 1. 8, OTIMYAIOUIMICA TEM, YTO HAJIMYUE DJIEKTPONPOBOISAIIETO CJIOS IOCIE TEPMHUYECKOrO
COEIMHEHUs] M30JIUPYIOLIUX 3JIEMEHTOB IPeoOpasyloT B 3BYKOBOHM CHTHajd Jisi IIPOCTOTO
yKa3aHUs Ha HEKAYEeCTBEHHbIE WM IUIOXO BBINOJHEHHBIE CBAapHbIE ILIBbI WU COCIUHEHUS
U30JUPYIOLIUX 3JIEMEHTOB.

10. Cucrema KOHTPOJISL CBAPKU U IUIABJIEHUS W30JIUPYIOIINX 3JIEMEHTOB, OTIMYAIOINASCS
TEM, YTO OHA COCTOUT W3 HM3OJHUPYIOLIEr0 3JIEMEHTA, KOTOPBIH CHAOXEH C OJHOH CTOPOHBI
CropaeMoil CUHTETUYECKOMN 3JIEKTPONPOBOASLICH TIIEHKOMN AJIsl ONpeeeHusl KauecTBa CBAPKU U
IJIABJIEHUs] HAa MOJJIOKKE, M YCTPOWCTBAa MJII U3MEPEHUs 3JIEKTPUYECKUX MEPEMEHHBIX s
OOHapy’KeHHsT MPUCYTCTBHSI CrOPAEMO CHHTETHYECKOW 3JIEKTPONPOBONALICH IJICHKH IOCHE
TEPMHUUYECKOIO COEANHEHUS N30JUPYIOLIUX 3JIEMEHTOB.

11. Cucrema KOHTpPOJSI CBAapKd M IJIaBJI€HUS H3OJUPYIOIIUX 3JIEMEHTOB mo m. 10,
OTJIMYAIOINASCS TE€M, YTO YCTPOMCTBO Uit OOHApPY)KEHHUS] HAJMYHUS CrOpaeMON CHHTETHYECKOH
3JEKTPONpPOBOIAIIeil (ONBIU TOCHE TEPMUYECKOrO COEAUHEHUS] H30JHUPYIOMINUX 3JIEMEHTOB
IPEeZCTaBIsIeT COOOH YCTPONUCTBO Ui M3MEPEHUs AJIEKTPUIECKOTr0 UMITEIAHCA M YCTPOHCTBO
17151 U3MEPEHUs SIEKTPUIECKON €MKOCTH.

ITo noBepenHocTn
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