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I. Ileas padoThI

1. U3yunTh METOIUKY ONPEACICHUS STACTUYHOCTHA CBAPOYHOM JTYTH.

2. OnpenenuTsh BIUSHUE KOMIIOHEHTOB JIEKTPOJIHOTO MOKPBITHS ((iroca)
HA 3JIaCTUYHOCTb CBAPOYHOM JIYTH.

3. OnpenenuTh BIUSHUAE 3JIEKTPUUYECKUX MTApaMETPOB CBAPOYHOM LIENMU Ha
AIaCTUYHOCTh CBAPOYHOM JTYTH.

I1. O0mue moJ10KeHus

JInst cTabMIbHOCTH MapaMeTpPOB CBAPHOTO IIBa HEOOXOAUMO oOecrie-
YUTh MOCTOSTHCTBO PEKHUMa CBApPKH, T. €. YCTOWYHUBOCTh camMoro (usnuye-
CKOT'0 TIpoIlecca CyIIECTBOBAHMS JyTOBOr0O pa3psiia.

OOuEenpuHITOr0 KpuTepusi (PU3NUYECKOW YCTOWYHMBOCTH CBApPOYHOMU
IyTH B HacTosIee BpeMs He pa3paboTaHo. B kaduecTBe TakMX KPUTEPUEB
MPUMEHSIIOT CKOPOCTh MEPEMEIICHUS AaKTUBHBIX MATEH AYTH, AMIUTUTYAY U
4acTOTy KOJEOAHWU HANPSKEHUS] NYTU U Jp. EPEMEHHbIE XapaKTEPUCTHU-
KU JyTH, ONpeAeiIeHHbBIM 00pa3oM CBS3aHHBIC C MPOCTPAHCTBEHHOUW He-
YCTOMYUBOCTBIO Ayrd. OMHON U3 TPUYUH HApYUIEHUS CTaOUIBHOCTH MPO-
1ecca CBAPKU MOET ObITh HEJAOCTATOYHBIM 3arac 3JaCTUYHOCTH IYTH.
DIacTUYHOCTh YTH 3TO CIIOCOOHOCTH AYTU YJIMHATCS B OMPEACICHHBIX
npeaenax 0e3 ee oOpbiBa. Bo3aMmyliieHrs mo AjWHE TyTd MOTYT OBITh MPHU
cOpoce Kalii pacIIaBICHHOTO METallla ¢ TOpLA 3JEKTPOoIa, IPU pa3iny-
HBIX TMEPEeMEIICHUSIX AJIEKTPOJia BIOJIb WM MOMEepeK iBa (YTO 0COOECHHO
CKa3bIBAETCS MPHU CBAPKE YTJIOBBIX, TABPOBBIX U HAXJIECTOUHBIX COEIHHE-
HUHU, cM. puc.l), Ipu MECTHOM HapyIICHUH MPaBUIHLHOCTH COOPKU CBAPHU-
BAEMBIX JIeTaJIel (CTYNeHYaTOCTh KPOMOK), IPU BO30OYKJIESHUHU TYTH C KO-
POTKOTO 3aMbIKaHHS 3JIEKTPOJOB C MOCIEIYIOIINM UX Pa3/ICIICHUN.

[Ipu BO30OYyxaeHuu ayru B ciaydae PJIC y ONbITHOrO CBapiydKa am-
IUIATY1a OTPBIBA 3JEKTPOAA COCTABIISIET 10 3 MM, Y HEOMBITHOTO J0 6 MM.
Ecnu cuuTaTh, 4TO 3TO MaKCUMAJIbHBIE BO3MYILEHUS MO JJIMHE OYTH, TO
AIACTUYHOCTh JYTH JOJDKHA O0ecredynBaTh rOpeHue Ayru 0e3 OOpHIBOB
MpU CIIyYalHBIX €€ yIMHEeHusX 10 6 MMm. B aToM ciyyae OyJzieT rapaHTu-
poBaHa HOpMasibHas paboTa cBapIuKa JIF000H KBaau(puKaIuy.

B HacTosiiee Bpemsi Haubosee pacCipoCTPaHEHHBIM KPUTEPUEM OLICH-
KM AJIaCTUYHOCTH SIBJISIETCS pa3pbIBHAS JJIMHA AYTH, ONpeeisemMas o Me-
toauke K. K. Xpenora. CyTb €€ COCTOUT B CIAEIYIOIIEM.
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Puc. 1

Ha cBapouHBIil CTOJ KJIAAYT 3aYUIIEHHYIO JI0 METAJUIMYECKOro OJiecka
MJIACTUHY MaJIOYTJEPOIUCTON CTAIM TONIIMHOW 10 MM M yCTaHABIHUBAKOT
IITATHB, B KOTOPOM BEPTUKAIBHO 3aKPEIUISECTCS MOMICKAIUN UCTIBITAHUEO
aekTpo (cM. puc. 2)ITog MITATUB YKIAABIBAIOT U30JIAIIMOHHYIO TTOAKIIAT -
Ky (pe3UHOBYIO, IEPEBSIHHYIO U T.1.).

g:rL. CBapouHbIil

T1 IIPOBOJ
DIIEKTPOIT ~]
CratsHas IlITaTus
IJIacTUHA
§ HN3omsimmonnas
CBapoyHbIii MOJIKJIAIKA
CTOJI \
I \ v - I I I I )
Y H CBapouHbIi
MIPOBO/I

Puc. 2

Hwxauit KOHEI[ 3JeKTpo/ia ¢ TTOMOIIBIO0 Ta0I0OHa YCTaHABIMBAIOT Ha
PacCTOSHUU 2 MM OT IIaCTHHKH. K CTONy M MITaTUBY IOABOJAT IPOBOJIA
OT MCTOYHHUKA TTUTAHMS.

[Tocne momaum HampsHKEHUS 3a0CTPEHHBIM YTOJIBHBIM CTEPXKHEM Ha
KOPOTKOE BPEMs 3aMBIKAIOT 3a30p MEXAY KOHIIOM d3JIEKTPOJa M TUIACTH-
HOl. B MOMeHT pa3MbpIkaHWs 3a30pa JOJDKHA BO30yauThes ayra. Jlyra
J0JDKHA TOPETh JI0 €CTECTBEHHOTO OOPBIBA, KOTOPBIM MPOUCXOJNUT B CIIC]I-
CTBUE BO3pacTaHUs JIJTMHBI IYTH B Mpoliecce IIaBieHus iekTpoaa. [Tocme
0oOpbhIBa JIyTH BBIKIIOYAIOT MCTOYHHUK MHUTAHHS M C TIOMOIIBIO IabjaoHa
HU3MEPSIOT PACCTOSHUE MEXKIYy KOHIIOM OIUIABJICHHOTO S3JIEKTpoja H 00-
OBILIKOM, HAIJIABJICHHOW Ha MacTuny (puc. 3). 3to paccrosiHue l,, paBHOE
JUTMHE TyTM B MOMCHT €€ TI0TacaHMs, Ha3bIBAeTCS Pa3phIBHON JUIMHOW IY-



ru. Pa3peiBHas JyIMHA AYTH ATa Takas JJWHA JyTH, IPU JOCTHKEHUU KOTO-

poii OOpBIB AYTHW IIPU JaHHBIX YCIOBHUSAX HeuzOekeH. PasppiBHas inHa

IyTU CIIY>)KUT MEPON 3JIACTUYHOCTH NYTM B 3aJaHHBIX YCJIOBHUSIX. YeMm
OoJIbIIIE pa3phIBHAS JUIMHA TYTH, TEM JIyUIIE 3JaCTUYHOCTD JTYTH.

OueHka 37aCTUYHOCTH AYTH IO Me-

toauke K. K. XpenoBa Hocut crarucru-

YEeCKHUM XapakTep U TpeOyeT OO0JbIIOro

0 KOJIMUECTBA ONBITOB H3-3a 3HAUMUTEIIb-

W0 & HOTO pa3z0poca pe3yIbTaTOB U3MEPECHUM.

N Cnenyer OTMETUTB, YTO YCJIOBUSI TOpe-

S S HUSI YT TIPU HEHOABH)KHOM DJIEKTPOIL
Puic. 3 3HAYUTEJIBHO OTJIUYAKTCS OT PEAIbHO

CYIIECTBYIOIIMX B MPOILIECCE CBApPKU U
0COOEHHO TIpU BO30YKIEeHUM TyTru. CpedaHsis CKOPOCTh YIJIMHEHUS AyTO-
BOT'O MPOMEXYTKA MPU ITUX UCIIBITAHUSIX CPABHUTEIILHO HEBEJIUKA U PaB-
Ha CKOPOCTH TUIABJICHUS DJICKTPO/IA.

YCTOMYMBOCTDH AyT'd YMEHBIIAETCA 3a CYET YMEHBIICHUA TOKA. B 3THX
YCJIOBHUAX 3HAYUTEJIBHOE BO3JICHCTBHUE HA AYTY OKAa3bIBAIOT BHEIIHUE BO3-
MYIIEHUS, B T. 4. MArHUTHOE TYThE, XaOTHYECKOE MEPEMEIICHUE KPYITHBIX
Kamesjab Ha TOPIIE JIEKTPoaa U JIp. DTO 3HAYUTEJIbHO YMEHbIIAET (Puznye-
CKYI0 YCTOMUYHUBOCTh JYTH U OIpeEJesieT MOBBIIIEHHBIN pa30poc 3HaUCHU N
Pa3pBIBHOM JUIMHBI AyTH.

VY CIll0BUA CYIIECTBOBAHUS TYTOBOTO pa3psijia 3aBUCST MPEXKJIE BCETO OT
XUMHUYECKOT0 COCTaBa OCHOBHOTO W DJICKTPOJAHOTO MeETalljia, Ta30BOM U
IIUTAKOBOU (pa3, SJIEKTPUUECKUX MapaMEeTPOB UCTOYHUKOB MUTAHUS U CBa-
POYHOU LIETIH.

JIJIs1 SEKTpUYECKON 1€, COCTOSIIEH W3 MCTOYHUKA MUTAHUS, TYTH
(moTpeduTENs YHEPTUHN) U AKTUBHOTO COMTPOTUBJICHUS (BCETO KOHTYpa, B T.
4. U PEryJMPOBOYHOr0 OalJIaCTHOI'O peocTaTa), CIpaBe IMBO OYyJeT clie-
IyI0Illee YpaBHEHUE:

Uun = Uy + [ Resy (1)

MHOTrO4YHCIIEHHBIE OMBITHI C KOPOTKUMH JyTaMH CBAPOYHOTO PEKUMA
(0<1,<8 Mm) nokazanu (I), 4TO BCe OHM OMUCHIBAIOTCS JIMHEUHBIM ypaBHE-
HueM ['. AlipToH BHUIa

Uy = at+B-l;

(2)

B;

rae a = UxtU, (cyMMa KaTOJHOTO U aHOJHOTO MaJICHUSI HAIIPSIKEHU),

B — MaJICHUE HAMPSOKEHUS Ha €AUHUITY JJIMHBI CTOJ0a a1yrH, B/MMm.



Torna u3 ypaBuenutit (1) u (2) noayuum
Uy -1 R -(Ur+U,
1,1 _ Yun g cgu ( kT ), (3)

VYpaBuenue (3) ompeaenseT 3aBUCUMOCTb JJIMHBI JIYyTU KaK OT JJIeK-
Tpuyeckux napameTpoB cBapodHou Hend (Uun, Res), TaK B OT XUM. cocTa-
Ba cBapouHbIX MaTepuayioB (Uy, U,, B).

BO3HUKHOBEHUE IYrOBOr0 paspsia MEXAY METAIMYECKUMH 3JIeK-
TpoJlaMH OOYCJIOBIIEHO MOHHU3AIMEN Ta30BOM aTMoc(hepbl TyroBOro mpo-
MEXKYTKa.

[Iponiecc MOHU3AIUU COMTPOBOKIACTCS 3aTPATON SHEPTUM:

A =¢,'Ui'(a —B) 4)

TI€e €, — 3apsaz dnekTpona (4,8-107'1° CJISE 3apsana);

U; — noTeHIuan noHu3aluu (BOJIbTHI).

Yem HMkKE NOTEHLMAT MOHHU3ALMU aTOMa WJIM MOJIEKYJbI, TEM JIEr4e
MOXHO 00pa3oBaTh U3 OJHON HEUTpaJbHON YAaCTUIIBI JIBE 3apsiKEHHBIX:
AJIEKTPOH U MOJIOKUTENbHBIN MOH. [Ipoiiecc moHM3anuu MOKHO BBIPA3UTh
ypaBHCHHUEM:

Me® = M. +eo (5)

CrnenoBaTenbHO, YEM HUKE MOTEHIIMAT MOHU3AIUM YACTHUIl, TEM JIeTUe
CO3/1aTh MPOBOJAIILYI0 aTMoc(epy, HEOOXOAUMYIO NIl MOJEpKaHus 1y-
rOBOTO pa3psja.

[ToaTOMy 11 yBEIIMYEHUSI YCTOMYMBOCTHU AYTOBOI'O pa3psia B COCTAB
ANEKTPOJHBIX MOKPBITUM BBOJST BEIIECTBA C HU3KUMHU MNOTEHUHUAIAMU
MOHU3ALUY (COJIA HATPUSI, KM, KAJIbIUSA).

HNounuzupytoiiee AEHCTBUE TaKUX JOOABOK OMPEAENSETCS HE TOIBKO
BEJIMUMHON MOTEHIIMAIa MOHU3AINH, HO W YIIPYTOCThIO Mapa JaHHOTO CO-
€MHEHUS WJIM MPOCTOTO BEIIECTBA, TaK KaK yIPYyroctb napa (4epe3 CKo-
pPOCTh HCHApPEHUs) OMpENEsieT KOHIIEHTPALUIO JIETKOMOHU3UPYIOIIUXCS
aToMOB B atrmocdepe ayrooro paspsaa. [loatomy nmpu BeIUHUCICHUHU 3(-
(eKTUBHOrO MOTEHIIMAaTa NOHU3AIMH JIF0OOU ra3oBO CMECHU HEOOXOAUMO
3HaTh HE TOJIBKO TMOTEHIMAIbl MOHU3AIMU, HO M KOHIICHTPAIlUU KOMIIO-
HEHTOB I'a30BOM CMECH, TaK KaK OHU BXOJISIT B ypaBHEHUE ISl BHIYHUCIICHUS

(D (HEeKTUBHOTO MOTECHIIMAJIA HOHU3ALIUH:
1

T n:\2 58000 ;
P 75800 n2 (n exp T ’ (6)

rae T - abconroTHas TeMreparypa;
% . KOHLEHTpaIMsl KOMIIOHEHTa (MOJISIpHAs APOoOb);
n



U; — noTeHIMan noHu3aluu KOMIOHEHTA.

CrnenyeT uMeTh BBUY, YTO BEIIECTBA ¢ HU3KUM MOTCHIIMAJIOM HOHH-
3aIliy, KaK MPaBUI0, UMEIOT HU3KYI0 TEMIIEPATypy KHUIICHHS, T. €. BBICO-
Kylo ynpyrocth napa. CieoBaTeiabHO, JaXe MPU HE3HAUYUTEIHLHOM KOJIU-
YECTBE ATHUX AJIEMEHTOB B COCTABE AJIECKTPOJHOIO MOKPHITUS (MM (hiIroca)
B ra3oBOM (paze MOKET ObITh 3HAYMTENbHAST KOHIEHTPAIUS dTUX DJIEMEH-
TOB. BiusiHue make HEOOJNBIINX KOHIEHTPAIIUN BEIIECTB C MaJIbIM ITOTEH-
[IMaJIOM MOHM3alMKM Ha 3HadYeHHe 3(P(HEKTUBHOTO MOTEHIIMAIA NOHU3AINU
HarJsiIHO BUJIHO U3 pucC. 4.

JIy1st cBapOYHOM NYTH ¢ HEKOTOPHIM MPUOIIKEHUEM MOYKHO CUUTATh,
4710 3¢ (HEKTUBHBINA MOTCHITMAT HOHU3AIMN YUCIICHHO TPUMEPHO PAaBEH Ka-
TOAHOMY ITaJICHUIO HAIIPSDKCHHUS.

CrnenoBarenbHo (CM. ypaBHEHUE 3), ueM MeHbIe 3(DPEKTUBHBIN MO-
TEHIIMAJI MOHU3AINH, TeM OOJIBIIIMM 3aMacoM JJIACTHYHOCTU 00J1aaeT dy-
ra MpH MPOYNX PABHBIX yCIOBHSIX.

U4, B
8
7
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Puc. 4

B HacTosmee BpeMsl B COCTaB AJICKTPOAHBIX IMOKPBITHH, NMPUMEHSsE-
MBIX TP CBapKe IMOCTOSHHBIM TOKOM, BXOJAT (TOpHIBI (YaIle BCETO
CaF»), xmopuiel, KOTOpBIC SBISIOTCS JCMOHU3ATOPAMU W MTOHMKAIOT dJIa-
CTUYHOCTh NyTH. VX AeMOHM3UpYIOMIE CBOWCTBA OOBSICHSIIOTCS B3aMMO-
JCHCTBUEM aTOMOB TaJIOT€HOB C AJIEKTPOHaMHU ¢ 00pa30BaHHEM OTpPHIIA-
TENBHBIX HOHOB. IIpW TOM yMEHBINAeTCs AJICKTPOHHAS COCTAaBJISIOIAS
TOKa, TTOHMKAETCS 0011ast yCTOWYUBOCTD JTyTH.

Beenenue xiopumoB, GTOPUIOB BBI3BAHO HEOOXOJAMMOCTHIO CBS3ATh
BpeJIHbIC BelllecTBa — cepy U Gpochop — B COCAUHCHUS, YIAIIEMbIC U3 Me-



TAJJTMYECKON BaHHBI B nuiak. Kpome Toro, Gpropuabl CHUXKAIOT MOPHU-
CTOCTh METAJIJIa 1IBA, OOYCJIOBJICHHYIO HAJIMYUEM PACTBOPEHHOTO BOJIOPO-
71a B METAJIE I1IBA.

B otnuuune OT 31€KTPOJIOB C OCHOBHBIM MOKPBITHEM (3JIEKTPOAOB TO-
CTOSIHHOTO TOKAa) YyHUBEpPCaJbHBIE HJIEKTPOJbl (MpeaHa3HAYEHHbIE IS
CBapKH KakK MOCTOSTHHBIM, TaK ¥ IEPEMEHHBIM TOKOM) 00Jaat0T O0IbIIUM
3a11acoM 3J1aCTUYHOCTHU JIYTH.

[Ipu pyunoit nyrosoi cBapke (PIC) pexuM (TOK, HanpsiKEHUE) OTpe-
JeseTCsl TIePeCeUYeHUEM BHEITHEeW XapaKTePUCTHUKU HCTOYHUKA MUTAHUS
CO CTaTUYECKOM BOJBTAMIIEPHON XapaKTEPUCTUKOM AyTH (CM. puc. 5).

Hampumep, B KakOW-TO NEpPBOHAYAIBHBIA MOMEHT PEXUM CBApPKH CO-
oTBeTCTBOBaNl Touke |.[[naBiieHue anexkTpoaa W Mepexo]l Kameidb B CBa-
POYHYIO BaHHY BbI3BaJl YJUIMHEHHUE JYyTH JIO BEJIUYUHBI lp.9TOMY monoxe-
HUIO OyJyT COOTBETCTBOBATH MEHBIIUIA, UEM B IIPOIILIOM Ciiy4ae, TOK [ u
oonbinee HanpsikeHue Uyp.3aTeM ayra BHOBb YIUIMHSETCS, T. €. TOUKa Ie-
peceueHUs] BHEITHEW XapaKTepPUCTUKU UCTOUYHHUKA TUTAHUSI U CTATUUECKOM
BOJIbTAMIIEPHON XAPAKTEPUCTUKU JYyTH KaK Obl MEepeMelaeTcsi o BHEI-
HEW XapaKTEPUCTUKM WCTOYHHMKA MHUTAHUS MO HANPABJICHHUIO CTPEIKH Ha
puc.5. HakoHell, HacTyrmaer MOMEHT (COOTBETCTBYIOIIMM TOUYKE n), KOTJa
MIPU JIAaHHBIX YCIIOBUSX TOK JyTH OyJE€T UMETh KAaKOE-TO MOPOrOBOE 3HAUE-
Hue l,, HIKE KOTOPOro ayra HE MOXET CYLIECTBOBATh. DTOMY IMOJOKEHUIO
COOTBETCTBYET MAKCUMAIIbHOE HAIMPSIKECHUE AYyTM U MAKCUMalIbHas JIJINHA
IyTU — pa3pblBHAS JJIMHA TyTU. UeM BBIIIE HANPSIKEHUE UCTOYHUKA TUTA-

, HUSI TIpU NPOYUX HUJICH-

N1 o>l TUYHBIX YCJOBHUSIX, TEM

oompmme Uy yax, 2, CHCIO-

BATEJIIbHO, W pPa3pbIBHAs

JUIMHA JTIyTA. DTO BHJIHO

U3 puc. 5 (IOJOXKEHUE

KPUBOM C [0 CPABHEHUIO

| C KpUBOU a) U W3 ypaB-
o Iﬂz IIH IK31—) IK32 >IK31 HCHII)/ISI (3) ) P

B ycnoBusx ompe-

Puc. 5 JeJIeHUs pa3pBIBHOM

a, B, C — BHEIIHUE XapaKTepUCTUKU HUC- JUIMHBI JyTH (T. €. B

TOYHUKA INHUTaHuA;l, 2 — cratudeckas yCIOBUSAX CBapku 0e3

BOJIbTAMIIEPHAS XapAKTEPUCTHKA IyT'M  TOJAYM JJCKTPOJa), C

TEUEHHEM BPEMEHH IIPO-

UCXOJUT U3MEHEHUE BCEX OCHOBHBIX MAPaMETPOB CBAPKU — JIJIMHBI, TOKA U

UXX
Uﬂmax
)
U I,

Ux
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HaNpsDKEHUST AyTU. B 3THX yCIOBUSX UISI UASHTUYHOCTH PEXKUMOB 3aj1a-
IOTCS CICAYIONIUMHA MMapaMEeTPaMy CBApKU — HAMPS)KEHUEM XOJOCTOTO XO-
na ucrounuka nutaHus (Uxx) U BEJIMYMHOW TOKA KOPOTKOTO 3aMbIKAHUS
(Iks), T. €. popmoii BHEIIHEH XapaKTepUCTUKU UCTOYHUKA MUTAHUS.

Eciu yMEHBIIUTEL COMTPOTUBIIEHUE CBAPOYHOU 1eNHU Rep yy, T. €. CAEIIATH
BHEIITHIOK XapaKTEPUCTUKY OoJiee Mojoron (KpuBas B), TO B OTIMYHE OT
BHEIIHEH XapaKTEPUCTUKH MCTOYHUKA MUTAHUS, COOTBETCTBYIOIIEH KpHU-
BOW a, IIpU TOM K€ JJIMHE TYTU, a CIEI0BATEIBLHO, U HAMPS)KEHNUH, TOK IY-
ru Oynet OosbIie. ITO yBEIWYMBACT CTEIICHb MOHU3AIUM CTOJI0A AYTH, T.
€. YJIy4IllaeT €€ YCTOMYUBOCTb.

CnenoBaTesibHO, YBEJIMYECHUE KAK HAIMPSHKEHUS XOJIOCTOTO XOJa MC-
TOYHUKA MUTAHUS, TaK U TOKA KOPOTKOT'O 3aMbIKAaHUS YBEIWYMUBACT dJia-
CTUYHOCTH JyTH.

II1. PaGouee 3amanue

1. OnpenenuTs 3aCTUYHOCTh CBAPOYHOM JyT'H MOCTOSIHHOTO TOKA IpHU
MPUMEHEHUM TOJBIX U MOKPBITHIX AJIEKTPOJOB. MapKu 3lEKTPOJOB (WU
(bJII0COB) YKa3bIBAIOTCS MPENO1aBaTEIIEM.

Bripa3ute pa3pblBHYIO JJIMHY AyTH JJIS 3aJaHHBIX 3JIEKTPOJOB B BU/IE
JTUarpaMMal.

2. OnpenenuTh BIMSHHUE MapaMEeTPOB MCTOYHHMKA MUTAHUS U CBApOY-
Hoi nenu (Uxy, Ixs) mpu 3a1aHHOM poOJie TOKAa U MapKH 3JIEKTPOJla Ha pa3-
PBIBHYIO JUIMHY JYTH.

IV. O6opynoBanue, npudOpPbHI 1 MaTEPHAJIbI, HEO0OXOAMMBbIE J1JIs
BBINOJIHEHNSI PA0OTHI

CBapouHbIil NOCT NOCTOSTHHOTO TOKA.

AMnepMeTp MOCTOSHHOTO TOKA C IIYHTOM.

BoapTMeTp NOCTOSIHHOTO TOKA.

[[ITarus.

[IITaHreHUUpPKYIb.

[ITa6s10H TOAUIMHOMN 2 MM.

DJIEKTPOJIbI JUAMETPOM 4 MM WJIA 5 MM TOJIBIE U C MIOKPBITUEM.
[lepexmtouaresb NOISIPHOCTH.

[ImacTunbl U3 ManoyriepoaucTor cranu pasmepamu 10x50x200 mm
(10 mTyK).

WX R WD =



10. YroapHbIN CTEPKEHb C 3a0CTPEHHBIM KOHIIOM (I BO30YKICHUS
TyTH).

11. KnuHoBBIN MEpUTEIBHBIN 1TIA0JI0H.

12. Habop py4HOTr0 MHCTPYMEHTA CBapIIMKA.

13. Haxxnaunoe Toumiio.

14. Haxxmaunas 6ymara.

V. Xoxa padorsl

1. HaxxmauyHoit Oymaroi O4MCTUTh 10 METAUIMYECKOro OJiecka ToJible
AJIEKTPOABI U CTAIbHBIC TJIACTUHBL. OUUCTUTD JI0 METAJUIMYECKOTO OjiecKa
BEPXHUE, 3aKMMAEMbIC B IITATUBE, KOHIIBI TOKPBITHIX JICKTPOIOB.

2. Ha HaxxmauHOM TOYMJIE 3aTOPLIEBAaTh pab0OUYre KOHIIbI AJIEKTPOJIOB.
OMH KOHEI Ka)K10T0 rOJIOro 3JCKTPO/1a 3aTOYUTh Ha KOHYC.

3. CoOpatrh 2JEKTPUYECKYIO CXEMY, MOKa3aHHYIO Ha puc. 6, cBapou-
HbBIE€ TTPOBOJA OJIHOTO M3 MOCTOB MOJKIIOYUTh K CBAPOYHOMY CTOJIY W IITa-

THBY.
Ph B
u; ¢|—/
Boinpamu-
mesb unu
O
npeobpaso-
sameno | .
Puc. 6

4. OTtperyJMpoBaTh UCTOYHUK MHUTAHUA Ha 33JaHHYIO CUJIy TOKa KO-
POTKOTO 3aMBbIKAHUS.

5. 3akpenuTh 3JAEKTPOJ B IITATUBE HAJl TJIACTHHOM, BBIAEPXKAB C TO-
MOIIbIO 11a0JIOHA 3a30p BEIMYMHOU 2 MM MEXKIY IJIACTMHOW M KOHIIOM
BJIEKTPOJIa. DIEKTPOIbI, 3aTOYCHHBIE HA KOHYC, JOBOASTCS 10 COIPHUKOC-
HOBEHHUS C IUIACTUHOM 6. BKIIOUNTHL MCTOYHUK NUTAHUS /. YTOJIBHBIM
CTEpKHEM 3a)Keub IyTy (MpH paboTe ¢ MOKPBHITBIMH JIEKTPOIAMH).

[Ipu oTcyrcTBHM 3a30pa MEXIy 3aTOYEHHBIMU HA KOHYC KOHI[AMU
AJIEKTPOJIa ¥ TUIACTUHOM Jyra JOJKHA BO30YAUTHCS Cpa3y Mocie BKIIOUe-
HHUS MCTOYHHUKA NUTAHUI.

Jyra nomxHa ropeTh 10 €CTECTBEHHOTO OOphIBa.

8. BLIKIIIOUUTH UCTOUYHHUK MTUTAHUSA.



9. O4uCTUTH OIUIABJICHHBIM KOHEI 3JEKTPOJAa W HAIUIABICHHYIO Ha
MJIACTUHY OOOBIIIKY OT IIAKA.

10. M3mepuTh pa3pblBHYIO [JIMHY JyI'd KIMHOBBIM MEPUTEIbHBIM
1a0JIOHOM.

11. UcxonHble JaHHBIE U pEe3yIbTAaThl U3MEPEHHUS 3aUCaTh B TAOIUILY.

Tabnuua 3anvcu pe3yiabTaToB OIbITA

Mapxa Tok Ko- Pa3pbiBHas [JIMHA TyTH, MM
Hanpsoxenue
AIEKTPOA- POTKOTO Cpennee
XOJIOCTOTO
HOTO I0- 3aMbIKa- 1 2 3 3Haye-
xoqa, B
KPBITUSA HUs, A HHE

12. IloBTOpuTh yKa3zaHHoe B 0. . 4 — 11 HyXHOE KOJIWYECTBO pa3 B
COOTBETCTBUU C 3a1aHueM. lI0IIpHOCTE MEHSAETCSA C MOMOLIBIO MEPEKITIO-
qyaTeJisi NOJSAPHOCTH.

[Tpumeuanue: Kaxxapiii 5KCIEpUMEHT IMMOBTOPUTH HE MEHEE TPEX Pas.

13. Beuucauth cpeaHue 3HAYCHUS Pa3pbIBHOW JJIMHBI yTd U 3alld-
caTh UX B TaOJIHILY.

14. IToctpouth nuarpammy u rpaUky B COOTBETCTBUU C 3aJJaHUEM.

15. ObopmMuTh OTHET.

16. Yoparb pabouee MecTo.

VI. Conep:kanue or4yera

1. llens paboOTHLI.

2. Pabouee 3ananue.

3. 3amnuch HAOJIIOIEHU.
4. BIBOABI IO paboTe.

VII. Texuuka 0€30MacCHOCTH

[Ipu BbITIOTHEHUH PaOOTHI HEOOXOIUMO CTPOTO COOIIOJIATh CIIEIYIO-
ye npaBuia;

1. CobnronaTe oO1Me mpaBuia MOBEACHUS B JIaOOpaTOPUHU U MpaBHUIIa
TEXHUKH O0€30MacCHOCTH IIpU padOTe C JIEKTPUUYECKUM M CBAPOUYHBIM 000-
PYJOBaHUEM.

2. He BrJIIOYaTh YCTAHOBKY B CHJIOBYIO CE€Th 0€3 pa3pelieHUs Mperno-
JaBaTesis WM JadopaHTa.



3. HemenmeHHO BBIKIIFOYATh UCTOYHHUK MUTAHUS MOCJIE MOTAaCaHus Jy-
TH.

4. Ilpu BO3OYXIEHUHU AyTH TMOJIH30BATHCS 3AIIUTHOW CIEIOCKION U
CBapOYHBIM IIUTKOM WUJIM MACKOM.

5. Ha Haxx1auHOM TOUYMII€ pabOTaTh B 3AIIUTHBIX OUYKaX.

VIII. Bonpocs! aj1s1 caMONpoBePKHU

1. Kakoli u3 cregyrommux KOMHOHEHTOB (iroca (mokpeiTus) SiOa,
FeO, FeS, CaF,, CaO cuiibHO CHUXKAET 3JIACTUYHOCTh CBAPOYHOU AyTH?

2. Kakoll u3 cneayromux KoMmmnoHeHTOB (roca (mokpsitus) - CaF,,
Ca0, Si0,, FeO, FeS — noBbImmaeTt 37aCTUYHOCTH AYyTU?

3. Kak Oyzer u3aMeHsThCS pa3pbiBHAS JJIMHA JTYTH, €CIIU IPU MTOCTOSH-
HOM BEJIMUYMHE HANPSXKCHUS UCTOYHUKA MUTAHUS YBEIUYUBATH COMPOTUB-
JICHWE CBaApOYHOM 1ienu?

4. Kak OyzieT u3BMEHATHCS pa3pbIBHAS JIJIMHA YTH, €CJIM MIPU MOCTOSH-
HOM BEJIMYMHE TOKA KOPOTKOTO 3aMbIKAHUS YBEJIMYUBATH HAMPSIKEHUE HC-
TOYHHUKA IMUTAHUS?

5. Kakomy U3 COCTaBISAIOUIMX HAMPSHKEHUSI IYTH MOXKHO MPUPABHSIThH
3(pheKTUBHBIN MOTEHIMA HOHU3AIAN?

6. KakoBo Ha3zHaue€HHWE TOHKHUX, MOHM3UPYIOMIMX DJICKTPOIHBIX IO-
KPBITUI?

7. Kak U3MEHUTCS TEIJIOMOIIHOCTh JYyTH IPU YBEIUUYECHUU XJIOPUCTHIX
WU PTOPUCTHIX COJIEH B COCTaBE MOKPBITHS ((piaroca), €Clu BETUYUHBI TO-
Ka ¥ JJIMHBI 1yTU OCTaHYTCSI HEU3MEHHBIMU ?

8. Kak u3mMeHuTCs mpou3BOAUTEIBLHOCTD MpOIlecca paCIUIaBICHUS Me-
Tajjla B TIPOIECCE CBApKU MPH YBEIUMYCHUU MIECTOYHBIX, MIECTOYHO-
3eMEJIbHBIX BEILIECTB B COCTAaBE MOKPHITUS ((Piroca), eciiu BEIMYMHBI TOKA
U JUIMHBI AYTU OCTaHYTCSl HEU3MEHHBIMU?
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