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IOSCHUTEJIbHAS 3AIINCKA

Hacrosimas mporpamMma IpegHasHadeHa IS NpodecCHOHATBHOro o0ydYeHus pabodux I10
npodpeccun CBapmMK py4HOH NYropoil CBapKH NJIABAIMMCH NOKPBITBIM 3JEKTPOIOM.
ITporpaMma comepKUT KBATM(DUKALMOHHYIO XapaKTEPUCTHKY, MPOrPaMMy TEOPETHYECKOTO W
IPOH3BOICTBEHHOTO 00Y4YEHHUs, CITUCOK PEKOMEHY MO JTUTEPATY P, KOHTPOJIBHBIC BOTIPOCHL.

[TpoomKUTENBHOCTE 00YUEHHS Ha KypcaX 00ydeHus COCTaBIseT 72 vaca.

Teopetnyeckoe obydenne no npodeccun CpapIIuK pydHOM JyroBOM CBapKH IUIABSIIIHMCS
HOKPBITBIM 3JIEKTPOZOM JOJDKHBI MPOBOJUTH KBAIMGHUIMPOBAHHBIE CHEIUATUCTDI, MMEIOIIHE
OTIBIT 110 OOYUYEHUIO KaJIPOB.

IIpousBoacTBeHHOE 00yUEHHE IPOBOIUTCS € 3aKPEIJICHHEM I'PYIIIbI CIyLIaTeNei 3a
OIpe/Ie/IEHHBIM HACTABHUKOM HJIM MacT€pPOM IIPOU3BOACTBEHHBIX I10/Ipa3/IeICHIH.

Ilo oxoHuYaHMM OOYYeHHS TPOBOAMUTCS KBATH(GUKAIIMOHHBIA O5K3aMeH, COCTOSIIHH U3
IPaKTUYECKOr0 M TeopeTHueckoro. IIpu ycnemmHo# chave KBanM(UKAIMOHHOTO 3K3aMEHa,

o0yuaroLemMycst BBIIAETCsl CBUAETENBCTBO O npodeccuu pabodero, JOMMKHOCTH CITyKAIlIEero.

Keanuguxayuonnas xapakmepucmuxa

ITpodeccus: Crapmuk py9dHOH TyroBOi CBapKH ILIABSIIMMCS TIOKPBITHIM 3JIEKTPOAOM

CaapIuK py4HOH JyroBoif CBapKH IUIABSINUMCS HOKPBITHIM JIEKTPOAOM JAOJDKEH 3HATS:

VYCTpoHCTBO IPHUMEHSIEMBIX JIEKTPOCBAPOYHBIX MAIIUH KM CBAPOYHBIX Kamep; TpeboBaHwus,
npeabsBIsieMble K CBAPHOMY IIBY M IOBEPXHOCTSM IIOCIIE KUCIOPOAHOM Pe3KH (CTporanus);
CBOMWCTBA U 3HaYeHME 00Ma30K 3JIEKTPOIOB; OCHOBHBIE BU/IBI KOHTPOJISI CBAPHAIX IBOB; CIIOCOOBI
nogbopa Mapok 3JeKTPOAOB B 3aBHCHUMOCTH OT MAapOK CTajld; [PHYHHBI BO3HHKHOBEHHUS
BHYTPEHHHX HamnpsHKeHUH u nedopMmanmit B CBapuBaeMbIX H3JEIUAX H MEPBl  HX
TIpe Ty TP ICHUSL.

Cpapmuk py4HOM DyroBOif CBapKH ILIABSIIUMCS HOKPBITHIM JIEKTPOAOM JA0JDKEH YMETH:

IIpoBepsaTe pabOTOCIOCOOHOCTE M HCIPAaBHOCTH CBapOYHOro obopymoBanus s PJI;
HacTpauBaTh CBapoOuYHOro obopynoBaHus mius PJl; BBIOMpATh NPOCTPAHCTBEHHOE IOJIOKEHUE
CBAapHOrO IBa; BIAAETh TEXHUKOH MpPEIBApUTEIBHOrO, COIYTCTBYIOMIErO (MEXCIONHOrO)
IOJOTpeBa MeTallla B COOTBETCTBUM C TPEOOBAHUSIMH IIPOM3BOJCTBEHHO-TEXHOJOTHUECKOM
JIOKYMEHTAllUd IO CBapke; BiageTh TexHUKOH PJ[ mpocTeix peranell HEOTBETCTBEHHBIX
KOHCTPYKIHUH B HUYKHEM MOJIOKEHUU CBAPHOTO IIIBA; BIAJETh TEXHUKOH JIyTOBOM Pe3KK METajla;
KOHTPOJMPOBAThE C IPUMEHEHHEM M3MEPUTEIBHOIO HWHCTPYMEHTA CBapeHHBIC HETAIH Ha
COOTBETCTBHE F€OMETPHYECKHX Pa3MepOB TPeOOBAHUSIM KOHCTPYKTOPCKON U IMIPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM  JOKyMEHTAaMd 1O  CBapKe,  IIOJIb30BATBCS  KOHCTPYKTOPCKOM,

IPOM3BOJICTBEHHO-TEXHOJIOIMYECKON M HOPMATUBHOM JJOKYMEHTALUEH.

[Tporpamma npodeccuoHaibHOTO 00yUeHus Mo mpodeccun 2
«CBapIUMK Py4YHOH TyroBo# CBapKH TUTABSIIIUMCS TIOKPBITBIM 3JEKTPOIOM



YUEBHO-TEMATUYECKUN ILIAH
IIporpamma npodeccuoHanbHOro ofy4JeHus 1o npogeccuu

«CBapmuxk py4Hoii Jyroroii cBapKH mIaBsImuMest NOKPBITHIM 3JIEKTPOAOM)

Leny o0ydenmsi: cpOpMHPOBATE OCBENOMIECHHOCTH O nponecce py4YHOW IyroBOil CBapKw,

YCTPOHCTBE CBAPOYHOIO IIOCTA H IIPaBHJI 06CTYKHBAHHS, TEXHONOTHA PYYHOH JyroBO¥ CBapKu

2

TpeOoBaHus GE30ImMacHOCTH TpPU IPOU3BOICTBE 3IIEKTPOCBAPOYHBIX paboT, BBIpaboTaTh y
CIIyLIATENeH TEOPETHYECKHE 3HAHUS U TIPAKTHIECKUE HABBIKH PYYHOMN JlyTOBOM CBapKH MeTala.

Kareropus ciaymareseii: ciymarens, uMeronme npodeccuro pabodero (CIyXKamero), B emsx
IOJTyY€HHUs. HOBOH Ipodeccun.
Cpok o0y4uenus: 72 yueGHBIX yaca.

Pe:xxum 3ausituii: ot 4 10 8 4acos B 1eHb.

Dopma 00yUeHHsI: OUHASL.

Ne HaumeHoBaHue paszenos, IUCLMILIMH 1 TeM Bcero B ToMm uucne dopma
ﬂ\n yac KOHTPOJIsI
Jlexumu, B | TIpoussoncr
T.4. JITIP, BEHHOE
qac obyuenue
1 2 3 4 D 6
1. | Teoperugeckoe oGy4enue nmo npodeccnn | 20 20 - Kourponsusie
BOITPOCHI
1.1 | OBuieTexHuyecKuii 1 OTpacieBoil Kype 10 10 - Kontponeusie
BOIIPOCHI
1.1.1 | Yepuenue 2 2 -
1.1.2 | Onexrtporexnuka 2 2 -
1.1.3 | MarepuanoBenenue 2 2 -
1.1.4 | Oxpana Tpyna + 4 -
1.2 | CnennanbHsIi Kype 10 10 - Kontposbusie
BOIIPOCHI
1.2.1 | TexHONOrHYECKOMH MpPOLECC PYIHON 7 7 -
AYTOBOM CBAPKH IIABSIIUAMCSI TIOKPHITHIM
JIEKTPOJOM
1.2.2 | OBopynoBaHue pydHOMN AyroBoii CBapKH 3 3 -
TUIABSIIIAMCSI IOKPBITHIM 3JIEKTPOIOM
2. | IpomspoacTBenHoe o0yueHne 44 - 44 Brinonnenne
KBAJTU(PUKALIHO
HHOH npo6uoii
paboTsl
Koncynpranuu 2 - 2
Hroroseiii KoHTpOIL 6 = 6 Kpanudukaru
OHHBIN
3K3aMCH
Hroro: 12 20 52
Iporpamma npodeccuonansroro 06yuenus no npodeccuu 3

«Cpapiuyk py4HOH TyroBoii CBapKH MIABALWIMMCA OKPBITHIM 3NIEKTPOAOM»



IIporpamma
npogecCHOHATBLHOr0 00y4YeHHs Mo npodeccHu
«CBapuk py4Hoi AyroBoii CBapKH MIABSIIHMCS MOKPBITHIM 3J€KTPOI0M

1. Beenenue: 3amaum JaHHOTO Kypca: COPMHUPOBATH OCBEIOMIIEHHOCTH O MpPOLECCe pydHOi
ZlyrOBO¥i CBapKH, YCTPOMCTBE CBAPOYHOTO MOCTA U IPABHI OOCITY)KHBAHYS, TEXHOJIOTHH PYIHON
IyroBoW CBapKW, TpeOOBaHMsA O€30IACHOCTH IIPU IPOU3BOACTBE OIEKTPOCBAPOYHBIX padoT,
BBIPAOOTaTh y CIIylNaTeedl TEOPETHYECKUE 3HAHUS W MPAKTHYECKUE HABBIKM PYYHOM JyroBOi
CBapKH MeTajlIa.

TEOPETHYECKOE OBYYEHUE

2. Pazgen 1. O0merexHu4YecKuii U 0TpaciieBoii Kyp
Tema 1.1. Yepuenue

Ponp 4epdyenus B TexHuKe M B CTpouTenbcTBe. OCHOBHBIE CBEINEHHs O CTaHAapTax Ha
yepTexu. Eaunas cucreMa KOHCTPYKTOPCKOM JOKYMEHTal[|H.

Pacnionosxenue BUIOB Ha yepTexe. MacmTabbl. OCHOBHBIE CBEIECHHS O pasMepax, HaHEeCeHHe
M YTCHHE DPa3MepoB, MapaMeTphl LIEPOXOBATOCTH HoBepxHOocTeH. OOO3HaueHHE Ha YepTeke
CBapHLIX IIBOB, MaTepHalla, IPUMEHIEMOTI0 IJIsl H3TOTOBJICHUS ICTANIH.

Hasnauenwe sckmsa u pabodero ueprexa. BBIHOCHBIE 3JIEMEHTBI, UX ONpENENCHHE U
colepkanue. Bunsl, paspessl, JTUHHH CEYCHHS, OOO3HAYEHHMsS W HAINMCH. PacmonoxeHue
paspe3oB. MecTHbIe pa3pe3sl. CeyeHus, BBIHECEHHBIE B HaoKeHHbIe. [ paduueckoe 06o3naueHme
MaTepHAJIOB B CEYCHHUHU.

@opmbl nerand u ee sneMeHTH. CopramenT. Urtenme ueprexeit. PaGoume ueprexu.
Cbopounsle ueprexku. M3zoOpaxeHue mnpodmiedt mnpokara ©  KPENEXHBIX  W3JIEIHid.
Knaccuduxamus. PespGopele coenunenns. HepassemHBIC coenuHeHus. JleTaTupoBOYHEIE
YEPTEXKH.

CpapHple COeqMHEHHUS. YCIOBHBIE H300pa’keHHs CBapHBIX HIBOB. CTPYyKTypa YCIOBHOIO
0003HaYeHMs IOBOB CBapHBIX COENMHEHUM. UTeHue uepTexxell CBAPHBIX METANIMYECKHX
KOHCTpYKIKH. Pabodne yepTexu cBapHBIX KOHCTPYKIHH.

Tema 1.2. DiieKTpOTEXHHKA

ITonsiTe 0 MOCTOSHHOM TOKE, HANpsDKeHUH, cuie Toka. Compotupienue. 3akon Oma s
ydacTka uemny. MoImHocTs u paboTa 3/IeKTpUIecKOTo TOKA.

[lonaTne 00 37EKTPUYECKOH IEMNH, YCIOBHBIE 00O3HAYECHHs, SJIEMEHTHI LENMH, MPOCTas
3NIEKTpUYeCKas 1enb. PesucTopsl. TUIBI HCTOYHHKOB TOCTOSHHOTO TOKA, XapPAKTEPUCTUKH.

ITonsiTie 0 CIOXHBIX LensX. Bempsmurenn. MoctoBas cxema.

IlepemenHblii TOK. BHIBI CONPOTHUBICHHI B SJEKTPUYECKON IIENH MEPEMEHHOTO TOKA.
Pesonanc. MomHocTs nnepeMeHHOro Toka. Tpexdasnas cucreMa nepeMesHoro toka. Croco6bl
coenuHeHus (az: 3Be30M, TPEYTONBHUKOM.

MarnuTHOe mone. MarHuTHBIE CBOMCTBA BemIeCcTBA. MarHuTHas NEb. DJIEKTPOMATHUTHAS
WHIyKIus, npasuiio Jlenna. SIsnenne camonHaykiuu. MHIyKTUBHOCTE. B3anMOUH Iy KIusl.

ONEKTPONBHXYIIAS CHIA. DIEKTPUUECKHE HU3MEPEHHsS. DIICKTPOM3MEPHTENbHBIE TIPUOOPEL
M3mepenre CONPOTHMBICHMS IPH I[OMOINM MOCTOBBIX cXxeM. TpancdopMaTopsl ToKa.
TpauchopMaTopbl HAPSIKEHUS.

Cosfianue SJIEKTPUYECKOTO paspsiia MEXIy aHATH3HPYEMBIM OOBEKTOM (SBIISIOIIUMCS
OIHMM M3 3JIEKTPOJOB) M IMOCTOSHHBIM 3JIeKTpojgoM mpubopa. Ilapoobpasosanue BemecTa
9JICKTPOIOB H 3AIIOJIHEHHE MEXIIEKTPOJHOTO MIPOMEXKYTKA CBETAIUMHECS mapamu. M3myuenne
ceTsmerocs mapa. ONTHYecKHe cUCTeMbl. PasnojkeHue cBeta W 0Opa3oBaHHE NHHEHUYATOro
crekTpa. CIeKTp CBETOBBIX MIPOEKLIUH, KaXKaast i3 KOTOPBIX COOTBETCTBYET ONPeIeIeHHOM AIHHe
BOJIHEL [IpHYnHEI BO30YXKIEHHUS CIIEKTPOB.

[Iporpamma npodeccHoHaNBHOTO 00ydYeHus Mo npodeccuu 4
«CBapuuK py4HO! TyroBOM CBApKHU IUIABSAILMMCS OKPBITBIM 3JIEKTPOLOM)



Tema 1.3. MarepuanoBenenue

[lonatne o Hayke Meramiosenenue. Kpucranmmueckoe crpoerme meramnos. ITomstie o
noauMopdusMe (AILIOTPONUH).

OCHOBEI TeOpHM CIITAaBOB. Knaccudrkanus MeTamioB u craBos. Jlmarpamma cocrosHUsS
Keneso-yriaepon. Llementut, bepput; aycrenwur, IEPIAT, JIenedypuT; HX KpaTKue
XapaKTEePHCTHKH.

IlepBryBast ¥ BTOPUYHAS KPUCTAILIA3AIINS. Kputnueckue Touxu. Maxpo- u MHKPOCTPYKTYpa
METamIoB. IIpOM3BOACTBE KOHCTPYKIIMOHHEIX H HHCTPYMEHTAIBHBIX MaTEPUATIOB U METOAX MX
00paboTky.

OCHOBHBIE KOHCTPYKLMOHHBIE M HHCTDYMEHTATBHBIE MaTepHaibl - YepHBIE M I(BETHBIC
METaJLIBL, KX CBOMCTBA U IPUMEHEHKE B IIPOMBIIILIEHHOCTH.,

IIpoussoncTeo u kmaccupukanms crand. Biusaume YIJI€pOJia M TMOCTOSHHBIX HpuMeceil Ha
cBo¥icTBa cranu. Hasnauenue, cBoiictaa, MapKupoBKa crajei. Jlernpyromue snementsr. Biusaue
JICTUPYIOMHUX 3JICMCHTOB Ha CBOMCTBA cTanel. Kinaccuduxkanus JIETUPOBaHHEIX ctayier. Cramu u
CIUIaBBI ¢ 0coObIMU  cBoMictBamu. JKapocrtoiikie wu XKAPOTIPOYHBIE CTAIH M CIUIABBL
Hepaxaserornue, MArHUTHEIE CTAH ¥ CIIIABBL

Hyryn. Ilponssoncto yryna. MapkupoBka i 061acTh IIPUMEHEHUS 9yTryHOB. OeppocruiaBsl.
Biusnne npumeceil Ha cBoiicTBa uyryHoB. Knaccubukarmmst uyrymos: 6Gensie, cepsle,
BLICOKOIIPOYHBIE M KOBKHe. VX CTpyKTypa, IOydeHHe, CBOWCTBA M 0GJIACTH [IPUMEHEHHS.
Bumsiaue nipumeceit Ha cBo¥cTBa UyTyHa. JlernpoBanubie 9yryHbL.

I[Bernrle Metayutsl. CBoicTBa M 0671aCTh npuMeHeHus] Meau. CIUIaBBL HA OCHOBE Me[H.
CsolicTBa 1 061aCTh IPUMEHEHHS ANMFOMAHES. CIITABEI ATTIOMUHES. Turan, Maruuii ¥ BX CrTaBsL
CaoiicTBa 1 06J1aCTH IPUMEHEHHS.

OCHOBHBIE MEXaHHWYECKHE CBOMCTBA METAIUNIOB ¥ CIUIABOB - MIPOYHOCTh, TBEPAOCTD,
YUPYTOCTB, BA3KOCTH, IUIACTHYHOCTB, YCTANOCTh, METO/ABI UX MCIIBITAHHUSA B 3aBHCHMOCTH OT
YCIOBHI Harpy’>KeHus MeTaiia. MeTob! onpenesne us TBEPAOCTH: TBEPAOCTE 10 bpuneo u mo
Poxsemny. Hcnbitanne Ha POYHOCTS. JluarpamMma pacTsDKeHHS  yriepoaMCTON  CTamm.
VcnbiTanus Ha pacTspkeHUe: Ipesien TeKyqecTH, NpeeN NPOYHOCTH, OTHOCHTEIBHOE Y UIMHEHHE
1 OTHOCHTEJIBHOE CY)KEHHE. Y apHbIe UCIBITAHUS Ha U3ru6. MCnpITanus Ha YAapHYIO BSI3KOCTE.

Merozpl HccnenoBaHus CTPYKTYPBl METAILIOB: MeTaorpadu4eckuif, peHTTeHOBCKHUN 1
CHCKTPANbHEIH aHaNmH3. [ToHsATHE 06 57TeKTPOHHON MHKPOCKOIIHH.

MeToEl neeenoBanus XHMIYECKOTO COCTABA CTATEH H CIABOB. DH3UUECKHE 1 XUMUYECKUE
CBOHCTBa MeTaIoB. OCHOBHBIE MEXAHHYECKHE CBOMCTRA - NPOYHOCTE, TBEPAOCTH, YIPYTOCTh,
BASKOCTP, IUIACTHYHOCTB, YCTAOCTH, METOABI WX HCIBITAHHS B 3aBUCHMOCTH OT YCIIOBHUH
HAarpyXXeHUs MeTana. JluarpaMma pacTsKeHHs YTIEPONMCTON cTamd. MCIBITanus Ha
PACTSDKCHAC:  NPENIel  TEKYYeCTH, IpeieNl MNPOYHOCTH, OTHOCHTENBHOE yIUIHHEHHE K
OTHOCHUTEIILHOE CY)KCHUE. Y JapHbIe UCTIBITAHUS Ha U3ru6. VICIBITaHuS Ha YAapHYIO BSI3KOCTE.

Texmomormueckue cBOWCTBA METAIOB:  JHTEHHEIE CBOMCTBA, KOBKOCTH METAIIa,
CBapHUBAaEMOCTb, 00pabaTeIBaeMOCTb. MaruuTHbie XapaKTePUCTUKH Pa3IMYHBIX
(eppoMarHUTHBIX MaTepuanos. MarHUTOMSATKye ¥ MarHUTOTBEP/IbIE MATEPUAIIE].

Obwas xapakTeprCTHKA U 1eTh TePMAUECKOk obpaboTku. Ompenenenue u KIaccudpukanus
BHIIOB TEPMHUYECKOi 0oOpabotku. IlpeBpaiieHHss B MeTamiax H CIUIABAX IIPH Harpese u
oxJaxeHu. PaKTOPbI, ONPENETISIOLHE PEKHM TePMHIECKO obpabotku. Kparkue cBenenus o
nedexTax TepMUIecKoii 06paboTKU 1 METOAX HX IIPEY IPEXKACHHUS.

Tema 1.4. Oxpana Tpyna

IIpoMBIIIIEHHOE  CAHUTAPHOE 3aKOHOJATEIHCTRO. Opranel caHHMTapHOro Haa30pa, Hx
Ha3HA4YEHUE U POJIb B OXpaHe Tpya.

DH3HONOrO-THTHEHHYECKHE  OCHOBEI  TPYOBOTO npomecca. Pexum paGodero  mus
obyuaromerocs. 'uruenunyeckue TpeGoBaHus K paboueii oxexne, yxon 3a Hell U mpaBmia ee
XpaHEHHUSI.

[IpousBoscTBeHHAs caHUTAPH. CannTapHO-rUrHeHHYECKe HOPMBI JUIS [IPOU3BOICTREHHBIX
nomemennd. CaHuTapuble TpeOOBaHHS K IIPOM3BOACTBEHHBIM NOMCIIEHUSAM U yYeOHBIM

[IporpamMma npogeccronansHOro oGyuenus no npoheccuu 5
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naboparopusM. IIpopunakruka MDpOQecCHOHATLHEIX 3a00NeBaHUil U MPOM3BOJICTBEHHOIO
TpaBmatu3ma. [IpodeccuonanbHbie 3a60€BaHNs U UX IPOQUIAKTHKA.

3akonsl Poccuiickoit  ®enepanmu 1m0 OXpaHe  NPHUPOABI M PAIOHAIBHOMY
IIPHPOJIONOJB30BAHMIO. AJIMUHUCTPATHBHAS M IOPUIMYECKas OTBETCTBEHHOCTh PYKOBOIHUTEINCH
IIPOM3BOJICTBA B OOJIACTH PALOHATIBHOTO HPUPOIONONE30BaHus. XapakTePHCTHKA 3arpA3HeHIH
OKpyJKaromme#t cpeipl. IlepcOHANBHBIE BO3MOKHOCTH H OTBETCTBEHHOCTH DabOYHX JaHHOH
npodeccuu B NeJIe OXPaHbl OKPYIKAKOIICH CPEIbL.

['ocyIapCTBEeHHbIH HAN30p 3a coboeHHeM TpeboBanuil Ge30macHoCTH Tpy1a, Oe3omnacHoM
SKCILTyaTaliHl 060py A0BaHHUs, yCTAHOBOK M coopyskenui. Cuctema CTaHAapTOB 10 0e30MmacHOCTH
Tpyga. OTBETCTBEHHOCTh PYKOBOJHMTENEH 3a COOMIONCHHEM HOPM H IIPaBHJI OXPaHBI TPY.a.
OTBETCTBEHHOCTh paboumx 3a HapylueHne TpeOOBaHHH O€30MACHOCTH Tpy[a W TPYAOBOH
JUCIIUILIMHEL

TpeboBanus Ge30macHOCTH TpyJAa Ha mpexnpustuy. [IpaBuna moBeJeHUs HA TEPPUTOPUH
npeanpustus. [Ipexynpesknenue TpaBMaTu3Ma. PaspemieHHe Ha MPOBEJCHHE CIEKTPAIBHOIO
aHanusa. [IpaBuia JOIycKa K BBIIOIHEHUIO padoT.

Tpe6Gosanus Kk Ge30IACHOCTH TPYJIa B LeXaX HPEANPUITHS, Ha paboueM MecTe. HHcTpyKTax
¥ TpeGOBAHKS TI0 0GCITY)KHBAHUIO paboUiX MeCT i Ge30T1aCHOMY BBIIONHEHHIO padoT. CpencTpa
samuTsl pabounx. IlpaBuia moseneHws B Iexe, Ha pabodem Mecre. OCHOBHBIC MPHYMHBI
TpaBMaTusMa B nexe. CpencTBa HHIMBHIyalbHON 3amUThL 1IepBas MeMIMHCKAsA OMOIIb [P
HECUACTHEIX CIIyJastX Ha IPeIIpUITHH.

DnexTpo6e30nacHocTh, JIeHcTBHE SMEKTPUIECKOTO TOKA Ha OPTraHu3M vYenoBeka. PakTopel,
BAMSIOIIME HA CTCNeHb IOpAXKEHMs dYelloBEeKa OJEKTpPHYEeCKHM TOKOoM. Tpebosanus
snexTpobesomacHocTd. HopMbl W HpaBuia 3I€KTPOOE30NACHOCTH IIPH  IKCILTyaTaluy
anmaparypsl. 3asemnenue obopynosaHus. IIpo¢miakthka onextporpaBmarusma. Ilepsas
[IOMOIIb IIOCTPAAABIINM OT SJIEKTPUYECKOTO TOKA.

[IpoTusonoxapuasi 6ezonacHocTb. [IpuyrHBl BOZHHKHOBEHHUS IIOKApOB. Knaccuduxkanmus
IPOU3BOJICTB IO MOXApO- ¥ B3PBIBOONMACHOCTH. [IpOTHBONOXAPHBIC MEPOIPUSATHUSL. OcHOBHBIE
Meph! 3aIIUTHI OT MOSIBICHHS HCTOYHUKOB BOCIUIAMeHeHus. [IpaBuna moBeeHus MpH MOXKape.
CranpoHapHble YCTAHOBKH TOXAPOTYLICHUs. DBaKyalus HOACH U MaTepHANbHBIX IEHHOCTEH
nipu moxkape. [lepBasi TOMOIIb OCTpafaBIIuM Ipu noxape. [[pasuia noxapHoOH 0e30IacHOCTH U
MIPOTUBONOKAPHEIA PEIKUM.

Paznen 2. CienmalibHBIH Kype
2.1. TexHOJIOrUsI PyYHOH IyroBoil cBapKH
Tema 2.1.1. TeopeTnyecKkue 0CHOBBI CBAPKHU

CyIIHOCTH MpOIecca CBApKH IUIaBienHeM. CBapoyHas Jyra: CTPOEHHE, 0COOCHHOCTH,
CBOHCTBO. YCIIOBHSL, HEOOXOIUMBIE I BOSHUKHOBEHHUS U HOAepkanus ropenus ayru. [Ipsmast
1 0OpaTHast MOMSPHOCTH MOCTOSHHOTO TOKA, MarHuTHOE Iy ThE.

Tema 2.1.2. MaTepuaJibl, NpAMeHsieMbIe IIPH 2JIEKTPOIYT0BOH cBapKe.

CpapouHas IpOBOJIOKA JUIsl CBAPKM U HAIUIABKU. THITBL, MAPKUPOBKA, HA3HAUCHHUE. DNeKTpons!
Ui cBapkd M Hamasku. Kiaccumuxarms, MapKHpOBKa, HasHadeHHe BEIOOp. (DIIOCHL: BHIBL
MapKHpPOBKa, HA3HAYEHHE.

Tema 2.1.3. TeXHOJIOrHYECKHI MPOUECC IIEKTPOAYT0BOM CBAPKH

Tumel cBapHbIX coeauHeHui. CTBIKOBBIE, yITIOBbIE, TABPOBBIE M HAXJIECTOYHLIE CBAPHBIC
coeunenus. [I0roOTORKA KPOMOK MO CBAPKY. DIEMEHTEI TeOMETPUUECKON (hOPMBI MOITOTOBKH
KPOMOK IO/l cBapKy. ['eometpust cBapHbIX MmBOB. Kiaccupukarus cBapHBIX IIBOB: 110
KOJIMYECTBY HAIUIABJICHHBIX BAJIMKOB, I10 PACIIOIOKEHUIO B IPOCTPAHCTBE, 110 HATIPABICHHUIO.

[TonsTre pexuMa CBapku. XapakTEPUCTHKH CBAPOYHOTO IIPOIECCa: AUAMETP SIIEKTPO/IA;
BEIMYMHA CBAPOYHOTO TOKA; HAIPSDKEHWE Ha JIyTe; CKOPOCTh NIEPEMEIICHHS IIEKTPO/Ia; POA 1
IIOJISPHOCTH TOKA.

TexXHOIOIWsI CBAPKH YITIEPOAUCTBIX CTaNICH.

XapakTepucTHKA YIIIePOAUCTHIX cTajel. Hu3koyrinepoaucTeie, CpeIHEY TIIEPOIUCTRIC 1
BBICOKOYTIIeporcThie cTamy. Criocob mpon3poncTea. OOLIKHOBEHHBIE, KAYECTBEHHEIE U
BBICOKOKAYECTBEHHBIE CTAIIH.
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Capka cpeHEyTIIEPOAUCTHIX H BBICOKOYTIIEPOAUCTRIX CTaIel. 3aTpyAHEHHS IPH CBApKE
JAHHBIX CTaled. DNEeKTPOIBI IUTs CBAPKH YIIIEPOAUCTHIX cTtaneid. [Ipusiwmns: mogGopa
3JIEKTPO/IOB.

XapakTepuCTHKa JIETHPOBAHHBIX cTanel. HuskomerupoBaHHBIe, CpelHENIErHPOBAHHBIE U
BBICOKOJIETUPOBAHHBIE CTANH. TeIIOyCTOMYHUBHIE CTAIN, KOPPO3UOHHOCTOMKHUE, JKapPOIPOYHEIE |
KapOCTOMKUE CTaIIHU.

Cpapka HH3KOJIETMPOBAaHHBIX U CpEIHEJICrMpPOBaHHBIX cTaynedl. OcoOeHHOCTH CBapKu
BBICOKOJIETHPOBAHHBIX CTaJICH.

DNEKTPOIbl JJISl CBAPKH JIETHPOBAHHBIX CTAJICH.

XapakTepucTHKa U Kj1accu(uKaluus YyTryHOB. belblil, cephlii, BRICOKONIPOYHBIH, KOBKHMA
yyryHbel. MapkupoBka uyryHOB. OcOOEHHOCTH CBapKU YyTYHOB. TepMooOpaboTka u3aenuit u3
yyryHa. DJeKTpOoAbI Ui cBapKu dyryHa. [Ipunnune: mogbopa 31eKTpoaoB.

TexHoNorust CBapKy LBETHBIX METAIUIOB U HX CILIABOB.

XapaKkTepuCTUKa LIBETHBIX METAJIOB U CIUIaBOB. CBapka alOMUHUS U €0 CIIaBOB.
TpynHOCTH, BOHUKAIOLIHE IIPH CBAPKE ATIOMUHUS U €ro cruiaBoB. [IoAroToBKa MoBepXHOCTH
JeTanel noJ cBapKy. DJIEKTPOIB! JUIs CBAPKH ATFOMHHUS U €ro cIuiaBoB. [Ipuanun moabopa.
Caapka M€/l ¥ MEJIHBIX CILJIaBOB.

Tema 2.1.4. lepopmanum 1 HanpsizkeHs IPH CBapKe
MexaHuueckue CBOMCTBA METAIOB M CIUIABOB MeXaHWYECKHE HCIBITaHUS 00paslos.

Buner ceapounsix gedopmanuii, ux xKiraccupukanys. [IpuarHbl BOSHUKHOBEHHS HANIPSDKECHUM U
nedopmanuii npu cBapke. HepaBHOMEpHBI HarpeB MeTajuia Ipu cBapke. Jlutelnas ycamka
pacraBieHHOro MeTtaa. CTpyKTypHbIE IPEeBpalleHus] B METaIJIE B IPOLECCe CBAPKH U TOCIIE
Hee. MexanusM ob6pasoBanust nedopmanuii. Ocrtarounsle HampspkeHHs.. Metoasl GOprOBI ¢
nedopMalusaMU U HallpsDKEHUSIMU. MeponpusiThs, BBITOJHIEMBIE UL YMEHBIICHS HaIlPSDKEHUH
U nedopmanuii 1o ceapku. COopka aeTaneil ¢ yueToM BO3MOXKHBIX nedopmanuid. MeponpusTus,
BBINIOJIHSIEMBIE Ui YMEHbLIEHHs HalpsDKeHMH W negopmaunui B mpouecce cBapku. JKectkoe
3aKperieHue JeTaneil Ipu capke. MeponpusTHs, BBITOIHIEMBIE ISl yMEHBIICHUS HAPSHKCHU
u jgebopmanuii mocne cBapku. MexaHuueckas M TEepMHMUECKas IIpaBka Jetaneil. Metombl
YMEHBILEHUST BHYTPCHHUX HanpsokeHuit. [IpeBapuTeNbHbIN WM COMYTCTBYIOMIMMA IIOJOrPEB.
OTmyck neTaineit mocie cBapKH.
Tema 2.1.5. lepexThI 1 KOHTPOJIb KA4eCTBA CBAPHBIX COEUHEHH
KagecTBO BBIMycKaeMOM MPOAYKUMHU. IDTambl MIPOBOJUMOrO KOHTPOJIL IPU IPOCKTHPOBAHUH
u3Nenuii ¥ TIPOM3BOACTBE Mpoxykuuu. Kraccmdukanus MeTomoB KOHTpols. Buner nedextos
CBapHBIX coenuHeHui. [Ipuamuel ux Bo3HMKHOBEeHMS. OnacHOCTH IeQEKTOB CBApHBIX IIBOB.
Crioco6s! mpemymnpesxaeHuss nepekToB B mpollecce CBapKu. MeTonsl ux HCIpaBieHUs. Buis
pa3pylIaoero U HepaspyLIaoIero KOHTPOJsS CBapHBIX coeauHeHuit. llenecoobpaznocts u
000CHOBAHHOCTH IIPHMEHEHHUS METONIOB KOHTPOJS. BU3yanbHBIH U H3MEPHUTENBHBIH KOHTPOJH
CBapHbBIX IIBOB. MeXaHUYECKHE U METAUIOrpaQUyecKue UCIbITaHUs. MeToabl paaualuoHHOTO
KOHTPOJISL. YIbTpa3ByKoOBasi 1€(PEKTOCKOIHSI.
Tema 2.2. O6opynoBanue JJisi py4HOI AyroBoii ¢cBapku

Cpapounble TpaHC()OpPMATOPEL. Y CTPOMCTBO, THIIBI, Ha3HAYEHUE, BEIOOP, OOCITYKIBAHUE.

CBapouHble BEIIPSIMUTENH. Y CTPOMCTBO, BUJBI, HA3HAYEHUE, BEIOOD, 00CITyKUBaHUE.

Ceapounble arperatsl ¥ mnpeoOpasoBarenu. YCTPOWCTBO, BHABI, Ha3HAYEHHE, BBIOOD,
o0cyxuBaHueE.

KoHTpo/IbHBIE BONIPOCHI:

Kax o6o3navarorcs Mmacmradsl Ha yeptexe no I'OCT?

Kak 0603Ha4ar0TCsl CTHIKOBBIE HECTAHJAPTHBIE CBAPHEIE BBl HA YepTeKe?
Kaxumu muHusSIMEA 0003HAYarOTCs rabapuTHBIE pa3MepPHI Ha YepTexe?

Kakx 0003HauaroTCs BUIBI OCHOBHBIE, MECTHBIE U JOIOJHUTEIHHBIC HA YepTexe?
Kak o0o3HauaroTcs B crienuukanyy qeranm 6e3 yeprexa?

Kax obo3nagaroTcs yriaoBsle CBapHbIC COSIMHEHUS O€3 pa3/IelIKid KPOMOK Ha YEpPTEXE O
I'OCT?

O g 9 S
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41
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50.
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Kak 0603Ha4arorcs CTBIKOBLIE CBAPHEIC COCTHHEHHUS C PA3/IENKOH KPOMOK U 6e3 pasuesku
KpPOMOK Ha yepTexe no [OCT?

Kak obosnavarorcs HaxiiecTounbre CBapHBIE COSAMHEHUs Ha yeprexe o I OCT?

Kak 0603HavaroTest TaBpoBEIe CBapHBIE COCMHEHHS ¢ Pa3/IeIKOH KPOMOK Ha YepTexke 10
rocr?

Kax o6o3nauarorcs TaBpossie CBAPHBIC COCIMHEHMUS O€3 pa3Nenky KPOMOK Ha YepTesKe 110
TOCT?

Kak o603navaercs mepoxoBatocTs IIOBEPXHOCTH Ha YepTexe?

Kaxumu napamerpamu xapaktepusyercs CBapHOH LIOB B YepTeKe?

Kakmm 3HakoM 0603Ha4aoTes cBapHbIe BB Ha gepTexax?

Kaxumu napamerpamu B ueprexe XapakTepusyercs: popma pa3nenku KpoMoK?

Kax o6o3navaercs nsobpaxenue pe3sGer na yepresxax?

Kakue BUIBI HEpasHLEMHBIX COSIUHEHMH Bl 3HACTE?

Kak o603navarorcs monomauTensHbIe 06paboTku Ha uepresxe?

Kakoe cTpoenne umeror merasin?

Kax npoucxonut npouece KpucrauMsaum MeTauios?

Kak BIUSIOT pasnuyHble MpUMecH Ha MEXaHHYecKHe CBOHCTRA MeTayuIoB?

HazouTe OCHOBHEIC MexaHIUeCKHe CBOHCTRBA METAILIOR?

Ha 4ro yxaseisaet npounocts cranmu?

HasoBuTe MeTObI HCIBITAHNS HA TBEPAOCTH?

Kakue crnaBs! HasbIBArOTCS CTANIMU?

Kaxwe crinaBer HasbiBaroTes ayrymamu?

Kax Biuser yriepos na TBeprocts cram?

Kax Bnuser yrinepon na ceapuBaemocts ctanu?

Kax BimsteT yriuepon Ha y1apHyro BI3KOCTb cTanu?

Kakne o0s13aTebHEIC IPUMECH B CTAIH HA3BIBAIOTCS HONE3HBIME K nouemy?

Kakue 0653aTenbHbIC MPUMECH B CTAIM HA3BIBAIOTCS BPEIHBIMH U T10YeMy ?

Kakwue cranu assiBaroTcs nermposanHbmMu?

Kak knaccupunupyrores yraepoaucteie cramm?

3aueM HEOOXOIUM TIPeABAPUTEIHHBIIH NONOTPEB Mepe]] CBapKOi?

Kakwe nerupyroume 31eMeHThI MOBBIIAIOT KOPPO3UOHHYIO CTOUKOCTE CTaIH U MOYEMY ?
Kak xnaccudunmpyrores cramu mo MOy YEHHIO ¥ HA3HAYEHUIO?

Yem oTIHYAIOTCS yIIIepOMCTEE KOHCTPYKIIMOHHBIE CTAIH OOBIKHOBEHHOI'O KA4€CTBA OT
Ka4eCTBEHHBIX CTajei?

3axoH Oma [1g yyacTka Leny.

Kax MOXHO pacimpyTs npesesst naMepenust amIepMeTpoB?

- Kax MOXHO pacimupuTs peiensl H3MepeHus BOJIbTMETPOB?
40.

B kaxux equHumax usMepsieTcs CHia SIeKTPHYECKOTO TOKa?

- B Xakux eqMHUIIAX H3MEPAETCS COMPOTHRIEHHE?
42.

B kakux CAMHULAX U3MEPSIETCS HapsDKCHUAE 3IIEKTPUYECKOro TOKa?

- Hem xapakTepu3syercs epeMeHHBIIH 3MeKTPHYECKHi TOK?
44.
45.
46.
47.
48.
49.

Yem xapaxTepusyercs MOCTOSHHDII SNIEKTPHYECKHH TOK?

B xakux eHHHIAX H3MEPSIETCs MOLIHOCTD ANECKTPUYECKOro TOKa?

HazoBuTe 0CHOBHBIE IpaBHITa THIHEHB] TpyJa Ha IMPOU3BOACTBE?

HasoBute BUIBI HHCTpYKTAsKEH TTO OXpane Tpyna?

Kakne cpencrsa uemonssyrores npu Tyimennu [107KapoB?

Kaxue BumbI mHCTpYKTa)a IpoBOAsSTCS TIPH TPOBEICHUH paboT, He CBA3aHHBIX C OCHOBHOI
JESITeTbHOCTHIO paboTaromero?

HasoBute ocHOBHEIE onacubie pakTopsl [IpA MPOBEICHUH 3JIEKTPOCBAPOYHBIX paboT?
Kaxue meponpusitus mposoastes IpH BOSHUKHOBEHWH aBAPHHHOM CUTYaIHH?

Kaxumu BpenHbIME 1 omacHBIME (haxTopamMu COIPOBOKIAIOTCS IPOLIECCHL 3JIEKTPOIyTOBOM
CBapKu?
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Kakue cpencrra HHIMBHTy aIbHOH 3aIHTEI IPUMEHSIOTCS IIPH IIPOBEAEHHUN
SJICKTPOCBAPOUHBIX PAGOT?
OrBercrBeHHOCTS 32 Hapymenue TpeboBanmii o 6e30macHocTH Tpyna?
Kaxue meponpusitus IIPOBOJATCS NPH BOSHHUKHOBEHUH moxapa?
Hasosure Bupp! mucTpykTaxeii mo OXpaHe TpyJia U OTBETCTBEHHBIX 33 HX MIPOBEACHUE?
Kaxue noxymenTsr sanonmsrores IIPH IIPOBEACHUN HHCTPYKTAKEH?
Kaxue meponpusus TPOBOJATCS NPH BOSHUKHOBEHHMH OXKAapa?
Kaxue meponpusrus TPOBONATCS HA MPOU3BOACTBE VIS TPO(UIAKTHKE TpaBMaTH3Ma?
Kro siBnsercst otsercrBenHBIM Ha IIPCAIPUATAY 32 COOIMONEHHEM TpeGoBaHH il OXpaHbI
Tpyna?
Kakos nmopsinox nonycxka x CaMOCTOATENLHOM paboTe JNIeKTpoCcRapIHKa PYYHOH cBapku?
YKaXHTe OCHOBHBIE BHbI TOKapoomacHbIX paboT?
Kakue cpencrra HHIIMBUIY QIBHOW 3AIUTEHl HEOOXOAUMBI CBApIIUKY PYYHOU AYroBOi
CBApKH IIaBSIIHMCS IIOKPBITEIM 3JIEKTPOLOM?
. Uro Takoe cBapounas nyra?
Kaxwe Buner CBapOYHOM yTH pa3aHyaroTcs?
B pesynsrare kaxux spienmuit TIPOHCXOMUT HOHU3ALHS BO3YITHOTO IPOMEIXYTKA MEXIy
SNIEKTPOAOM H H3ETHUEM?
Kaxue Buzs 3apsxennsx "aCTHI B ra3ax CyIecTBYIOT?
Kak nponcxonut nepenoc PACIUIABIICHHOrO MeTaNIa YePe3 IyroBoe MPOCTPAHCTBO?
Kakas nonsprocts cBapounoii AyTH Ha3bIBAETCS MPAMOi?
Kaxkast monsprocts CBApOYHOM Nyrd Ha3BIBaeTCst 06PATHOMH?
HaszoBuTe ocHOBHEIE 061acTH CBAapOYHOH OYTH.
Kakoe siBenne naswiBaetcs MarHuTHLIM Iy Thbem?
Kaxue npumensrorest croco6s: YMCHBIIECHHST MATHUTHOTO Iy Ths1?
HazoBute ocHoBHEIE oKazaTey CBapOYHOM JIyTH.
Ha3zoBute Bu b1 ra30CBapOYHOro IIaMeHu?
Kak mpoucxonur xpucranmsamus MeTaJljia msa?
Yro Takoe packucnenne MeTama mpa?
YT0 Taxoe JierupoBaHKe MeTamIa MBa?
Kakue yuactku pasmuuaror B 30me TEPMHYECKOTO BIIUSIHHAS?
YKaxuTe HasHAYEHHE (IIOCOB IIPH CBApKE METAIIOB?
Hasosure cocras anexrpommmix ITOKPBITHII?
KaxoBo Biusinue cocrasa 06mazku na CTPYKTYpPY M CBOHCTBA CBAPHOIO IIBA?
Kax xnaccupunupyrores mspr CBapHBIX COETMHEHMIH?
HaszoBure snemenTsr FCOMETPHYECKO HOPMBI OATOTOBKH KPOMOK IO CBapKy?
M gero npumensietcs yron PaCKpPBITHS 111Ba?
Kaxue ycnosus TpeGyrores s TIOJTyI€HNS BBICOKOTO Ka4eCTBa CBAPHOTO IIIBA?
Y10 Takoe pexum crapku?
Kaxumu napamerpamu sanaeres PEXHM CBapKu?
Kax sri6uparor cuy CBapOYHOI'0 TOKA?
Hazoute knaccupuxanmio craneii?
KakoBer ocobennoctu CBAPKHM HU3KOYIJIEPOUCTHIX CTAIECH?

CPEIHEYTTIEPOUCTEIX CTaTef?

Kak 6oporsest ¢ MaruuTHBIM IyTheM?

Kaxosbr ocobernocTr cBapku HHU3KOJICTHPOBaHHBIX KOHCTPYKIMOHHBIX CTATCH?
st gero mysxen moxorpes npu CBApKE KOHCTPYKIHOHHBIX JIETHPOBAHHbIX CTAICH?
Ilouemy neruposannsie cram HEOOXOMMO CBAPHBATE KOPOTKOI Iyroi?

- Kakospr ocobennoctu myrosoii CBapKH LIBETHBIX CIIJIABOB?

- Kakossr ocobennocT capku HHU3KOYTJIEPOMUCTHIX CTaIeH?

- Kaxossr ocoGennoctn CBAPKH BBICOKOJIETHPOBAHHBIX CTACH?

100.Kaxue Tums! Bemects sosT B CBapOYHBIE 3JIEKTPOIBI?

I1
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101.Kaxue s1eMeHTEI B COCTaBE 31EKTPOXHBIX HOKPBITHI BBOJAT IUIS IIPEJIOXPAHEHHUs MeTalia
CBapO4HOW BaHHBI OT OKUCIEHUS?

102.Kakumu cioco6amMu roToBST KPOMKH JeTajIeH O cBapky?

103.Kak B nmpouecce capku ynpasiasror GopMHpPOBaHHEM B

104.Kakue nmpueMbl HpUMEHSIOT TIPU 3aII0JHEHHU pa3ieNIKu MHOTOIIPOXOJHBIM IIBOM?

105.Kax na pabouem MecTe MOKHO GBICTPO OIIpeNEHTE TEMIIEpaTypy Nogorpesa?

106.Kaxue cymecTByOT OCHOBHBIE MEXAHIYECKUE CBOMCTBA METAILIOB 1 CILIABOB?

107.YT0 Takoe npouHOCTH METAIUIOB H CILUIABOB?

108.Yro Takoe TBEpOCTh METANIOB HITH CILIABOB?

109.Yt0 TaKoe mnacTHYHOCTH METAIUIOB HIIH CIUIABOR?

110.YT0 Takoe «yCcTanocTs» MeTamia HilH CIUiaBa?

111.Kax xraccuunupyrores: Hanpsbkenus u nedopmanuu?

112.Kaxne npuyHHE! BEI3BIBAIOT BOSHUKHOBEHHE HAIPSDKEHMI 1 nedopmarnirii?

113.Yro Takoe ocTaTouHble HAMPSKEHUS?

114.Kaxoe BiusiHye Ha METAIUT OKA3bIBAET HEPABHOMEPHOE HarpeBaHKe B IIPOLECCE CBAPKH?

115.Kaxue nepopmamuy CymecTByIoT B CTHIKOBBIX COEIHHEHHIX?

116.Kaxne metomsl 60psGBI yMeHbIIeHHs (IIpemynperxIeHus) CBAapOYHBIX AedopMmanuii u
HANPSHKEHUH CYILIECTBYIOT?

117.Kakue MeponpusTHs sl yMEeHBIIEHHS HANPSKEHHH wu nebopMaluii BBITOIHIIOTCS JI0
CBapKHu u3nenus?

118.Kakue MepompHATHS I yMEHbIIECHHs HANPSUKCHHH u JAeopManyii BBEINOJHAIOTCS B
IPOLECCE CBAPKH U3IETHsA?

119.Kaxre MeponmpusTus 11t yMeHbIIEHHS HANPSHKEHUH U JAedopManuil BHIIONHAIOTCS TI0CITE
CBapKH U3JEITHS?

120./{ns wero mpuMeHsieTCs MpeaBapUTETbHBIN (comyTcTByIOmMil) MOTOrpeB M3zeNus Tepesn
CBapKoi?

121.J151s1 9ero mpuMeHsieTes OTITYCK M3IEITHS OCTIe CBapKu?

122.B yeM 0COGEHHOCTH KECTKOTO 3aKpEIICHHS JeTane npu cBapke?

123.Y10 Takoe Ka4ecTBO MpOmyKIuu?

124.Y710 NOHUMAIOT 1O/T KOHTPOJIEM KauecTBa?

125.49710 Takoe nedext cBapHoro coeuHeHus?

126.Kakue cymecTByIOT BHeIIHNE e(EKTH CBAPHOTO 1IBa?

127.Kakue cymecTByIOT BHy TpeHHUE Ne(DEKTH CBAPHOTO IIIBA?

128.KaxoBbI IpHYHHBE! BOSHHKHOBEHHS 1€()EKTOB CBAPHOTO IIBa?

129.Yem onacHbI nedeKThl CBAPHBIX IIBOB?

130.Yt0 TaKkoe TpeIMHEI B CBADHOM COSIMHEHUH U KAKHe OHM ObIBAIOT?

131.YT0 Takoe HEnpoBap CBAPHOro IIBa?

132.Y10 Takoe mops! B CBapHOM IIBe?

133.910 Takoe mIIaKOBEIE BKIFOYEHHS B CBAPHOM IIIBE?

134.Kakas pasHuIa Mex 1y HAIUIBIBAME ¥ [Ope3aMu?

135.Kaxas pasnuna Mexmy mpoxkoroM, KpaTepoM M CBULLIOM?

136.Kaxas pasnuna Mex sy opamu u HempoBapamu?

137.Yem onacHs! Ne()eKThI CBAPHBIX IIBOB?

138.Kaxue OBIBAIOT BHIEI KOHTPOJIS KAYECTBA CBAPHOTO [IIBA?

139.Kak npoBouTCs BU3YQIBHBINA KOHTPOJIS KAYeCTRA CBAapHOTO IBa?

140.Kax nmpoBoUTCS H3MEPHTENBHBIA KOHTPOIb KAUeCTBa CBapHOro mBa?

141.Kax ompenenstorcss MexaHHIeCKHe CBOHCTBA CBAPHOTO 1Ba?

142 .Kaxue cyImecTByOT Hepa3pyIIAIOIIHIe METO B KOHTPOJISI?

143.KakoBEI 0c06€HHOCTH BOJIBTAMIIEDHON XapaKTePHCTHKH CBapoO4YHOU myru?

144.YT0 Ha3BIBAIOT BHEIIHEH BOJILTAMIIEDHOMN XapaKTEPHCTHKON HCTOYHMKA TTHTAHHS oyru?

145.9to Takoe I1B ucrounuxa nutanwus?

146.113 xakux y3J10B COCTOMT CBAPOYHEIT TpancdopmaTop Trma T/1?
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