[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

Mipopmauns 0 s INFIFHUCTEPCTBO HAYKHN U BBICHIETI'O OBPA3OBAHIS

®W1O: WamcytanHos Pacum Aneramosuy

LomkHocts: upextop /IO KHUTY-KAK POCCHﬁCKOﬁ () I[EPAHI/II/I
fara ”Oﬂ”“‘a%}éﬁ%éﬁlﬁﬁ%”é’%cynapcmmme OHOJKETHOE 00PA30BATENBHOE YUPEKICHHIE

YHUKanbHbIA N bl KITHOY:

d31c25eab5d6HBRICIHRNO @OPazeBan s «Ka3aBeKMii HALMOHATBHBIA UCCIIE0BATEIbCKUN

TexHuyeckui yausepeuretr uM. A.H. Tynonesa-KAW»

JlennHoropckuit punman

(HaumeHoBaHue uHcmumyma (Qaxynemema, uanana)

Kadenpa MammHocTpoeHus 1 HHPOPMAIMOHHBIX TEXHOJIOTH I

(HaumeHosaHue kageopst paspabomuura)

KOMIUIEKT OLIEHOYHbLIX MATEPHUAJIOB
10 TUCHHUTUIMHE (MOJIYJIIO)

b1.B.J1B.02.02 KOHTPOJIb KAYECTBA CBAPHbBIX COEIVHEHWM
TEXHUYECKHUX YCTPOUCTB

(UHOEKC OUCYUNTIUNBL 0 YY4eOHOMY NIAHY, HAUMEHOBAHUE OUCYUNIIUHBL)

Jlenunoropck 2022



KOMNMeKT OLeHOYHbIX MaTepuanoB No gucuunavHe (Modynto) paspaboTtaH

ANna obyvaromxcs Bcex opM 00ydeHMs Mo Hanpas/eHNSAM MOATOTOBKU:

KoA n HauMeHOBaHMe HanpasieHns Mpodhunb
NMOAr0TOBKM
15.03.01 MawnHocTpoeHwme O6opyaoBaHMe N TEXHOMOTMSA CBApOYHOrO
NpPON3BOACTBA
Pa3paboTumnku:
LLlacmrynnuH SleHap Hypraneesud, K.T.H., LOLEHT ax.

"pad EneHa BnaanmnposHa, CT. npenogasatesib Kageapsl MuAT

KOMNeKT OLEHOYHbIX MaTepuanoB MO AMCLMNAMHE (MOAY/H0) PacCMOTPeH Ha
3acefaHnn Kaeapsl MUAT, npotokon Ne 7 ot 2022r.

/3aBepytowmii Kadeapot MuT

Oymnep E.B., kKaHOMAAT TEXHUYECKUX HayK



1 OL[EHOUYHBLIE MATEPHAJILI [10 OCBOEHMIO JUCLIAIUIMHLI
(MOAYJLS)

Tekymmii KOHTPOJIb YCIEBAEMOCTH 00ECNEUMBACT OLEHUBAHUE X014 OCBOCHUS
JUCLIATIITAHBL (MOYJIA ).

IIpomexxyTouyHas arrecranus OpeAHa3HA4YeHa Ui OLIEHKUM JIOCTH)KEHUS
3aMJIaHUPOBAHHBIX PE3YJABTATOB OOYUYEHUS MO 3aBEPIICHUIO M3YUEHUS TUCLMILTAHBI
(MOAYJIS) ¥ TO3BOJISIET OUEHUTh YPOBEHD U KAYECTBO €€ OCBOCHHS 00YUYarOLIUMHUCS.

KOMIIEKT ONEHOYHBIX MAaTepUaioB NPEACTABISACT COOOW COBOKYMHOCTH
OLICHOYHBIX CPEACTB (KOMIUIEKC 3aJaHUAN PA3IMYHOTO THUIA ¢ KIKYaMU MTPABHIIBHBIX
OTBETOB, BKJIFOYAsl KPUTEPHUU OLICHKH ), UCIIOJIB3YEMBIX MPH MPOBEACHUN OLICHOYHBIX
npoueayp (TEKyero KOHTPOIsl, TPOMEKYTOUHON aTTECTALMH) C LEJIbI0 OLICHUBAHUS
JOCTHXKEHUS 00y YAFOIIUMUCS PE3YIIBTATOB O0YUEHUS MO JUCLMILIMHE (MOIYIIIO).

1.1 OueHouHble cpeacTBa W OallIbHblE OLECHKH JUIi  KOHTPOJBHBIX
MEPOIPUATAN

Tabmuna 1.1
O0beM TUCUUTIIMHBI (MOAYJISA) At OYHON (hOpMBI 00yUEHUSI
Buowt yuebnoii pabomei, 6 m.u., nposooumvie ¢ ucnonsvsosanuem 30 u J[OT
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Texkymmii KOHTPOJb VYCHEBAEMOCTH W TPOMEKYTOYHAS AaTTECTALMs  I10
JUCLIMIIMHE (MOJYJIK) OCYIIECTBIISIETCS B COOTBETCTBHM C OANIbHO-PEHTHUHIOBOMA
cucremoii mo 100-OamnmpHOi 1mmiKasie. bBaibHBIE OLEHKM JUIS  KOHTPOJIBHBIX




MEPONPUATHANA  TPEACTABICHBI

TPaIMIIMOHHYO OLICHKY MPEACTaBIEH B Ta0nuue 1.3.

B Tabmuue 1.2. Ilepecuer CyMMBI

OaJIOB B

Tabmuna 1.2
bajuibHBIE OLIEHKH JUTS KOHTPOJIBHBIX MEPONIPUATHIA
HaumenoBaHnue Maxkcumanphbiii | MakcuManbHbll | MaKCHMaJIbHBIN Beero
ro 3a
KOHTPOJIBHOTO Oamn Ha mepByro | Oayut 3a BTOpyro | OaJut 3a TPEThIO cenec
MECT
MEPOTPUATHS aTTECTALIUIO aTTECTALUIO aTTeCcTaLUIo P
7 cemecTp
TecTtuposanue 10 10 10 30
Otuer o 5 5 10 20
nabopaTopHoit pabote
Hroro (MakcumyMm 3a 15 15 20 50
NepHo)
Ox3ameH 50
Hroro 100
8 cemecTp
TecTtupoBanue 10 10 10 30
IIpakTuueckue 3agaHus 5 10 5 20
Hroro (Makcumym 3a 15 20 15 50
Neprox)
Ox3ameH 50
Hroro 100
Tabmuna 1.3

[ITkaJta O1lEHKH HA TPOMEXYTOYHOM arTecTalun

Beipaxxenne B Oamax

CnoBecHoe BbIpakeHUE MTPU
(dbopme MPOMEKYTOUHOM
aTTeCTalluy — 3a4eT

CnoBecHoe BbIpakeHUE IIPU
(dbopMe IPOMEKYTOUHOM
aTTeCTalluU — HK3aMeH, 3a4eT

C OLIEHKOU
ot 86 o 100 3aureHo OT1iaugaHo
ot 71 no 85 3auTeHo Xopouo




ot 51 no 70 3auTeHo Y IOBJIETBOPUTENBHO
1o 51 He 3aureno HeynosnerBoputenabHO

dopMa ¥ OpraHu3anus MPOMEXKYTOUYHOH aTTECTAlMW IO MTOTaM OCBOCHUS
JUCHUIUIMHBL —3K3aMEH, TPOBOJAUTCA JIBA OTama. TECTUPOBAHWUE W THUCBMEHHOE
PELICHHE KOMIUIEKCHOTO 3aJaHUsI.

2 OLEHOYHBIE CPEACTBA U TIPOBEJAEHMA TEKYIIEI'O
KOHTPOJIA

2.1 TecroBeie BONpOCH! (Ha 6 aTTecTauuii)
[Ipy mpoBeACHUH TEKYLIETO KOHTPOJS CTYACHT BBIOOPOYHO OTBEYAEeT HA 25

TECTOBBIX 3aAaHusi. [[paBUJILHO BBIMOJIHEHHOE OJHO TECTOBOE 3aJaHUE OLICHUBACTCS
B 0,4 Gamta. B cnyvae omubouynoro oreera — 0 6amioB. MakCUMalIbHOE KOJIMYECTBO
OaJJIOB 3a BBIMIOJHEHUE TECTOBBIX 3a/JaHUIl MPU MPOBEICHUH TEKYLIETO KOHTPOJIS —
10 Ganos.

TecroBbie 3amaHusl A TEKYLIErO KOHTPOJs KOMIUIEKTYIOTCS MCXOHs W3
CJICIYIOMUX TapaMeTPOB:\

larrecranmus
Tun Bompoca Konnuectso
Konnuectso
BOIIPOCOB B
0aIoB 3a OTBET
orpoce
Bormpoc ¢ BbIOOpOM BapuaHTa OTBETA 18 0,4
Bompoc ¢ BEIOOPOM HECKOJBKUX BapPHAHTOB OTBETA (MU 4 0,4
COIOCTaBJICHHUE)
3aKphIThIe BONPOCHI (1a/HET) 1 0,4
OTKpBITBIE BOMPOCH (OTBET BIIUCHIBAET O0YYArOLITHIACS) 2 0,4
HUTOTI'O: 25 10
2 arrecranus
Tun Bompoca Konnuectso
Konunuectso
BOIIPOCOB B
0aJIoB 3a OTBET
orpoce
Bormpoc ¢ BbIOOpOM BapuaHTa OTBETA 15 0,4
Bompoc ¢ BEIOOPOM HECKOJBKUX BAPHAHTOB OTBETA (UJIH 3 0,4
COIIOCTaBJICHHUE)

3aKphIThie BONPOCHI (1a/HET) 2 0,4




OTKpBITBIE BOMPOCH! (OTBET BITUCHIBAET O0YUArOLITHIACS) 5 0,4
HUTOro: 25 10
3 arrecranus
Tun Bompoca Konnuectso
Konunuectso
BOIIPOCOB B
0aJIoB 3a OTBET
orpoce
Bormpoc ¢ BeIOOpOM BapuaHTa OTBETA 15 0,4
Bompoc ¢ BEIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA (MU 4 0,4
COIIOCTaBJICHHUE)
3aKphIThIe BONPOCHI (1a/HET) 2 0,4
OTKpBITBIE BOMPOCH (OTBET BITUCHIBAET O0YUArOLITHIACS) 4 0,4
HUTOro: 25 10
4 arrecTanusi
Tun Bompoca Konnuectso
Konnuectso
BOIIPOCOB B
0aIoB 3a OTBET
orpoce
Bormpoc ¢ BeIOOpOM BapuaHTa OTBETA 20 0,4
Bompoc ¢ BEIOOPOM HECKOJBKUX BapPHAHTOB OTBETA (MU 1 0,4
COIOCTaBJICHHUE)
3aKphIThIe BONPOCHI (1a/HET) 2 0,4
OTKpBITBIE BOMPOCH (OTBET BIIUCHIBAET O0YYArOLITHIACS) 2 0,4
HUTOro: 25 10
S arrecranus
Tun Bompoca Konnuectso
Konunuectso
BOIIPOCOB B
0aJIoB 3a OTBET
orpoce
Bormpoc ¢ BeIOOpOM BapuaHTa OTBETA 19 0,4
Bompoc ¢ BEIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA (MU 3 0,4

COIIOCTaBJICHHUE)




3aKphIThIe BONPOCHI (1a/HET) 1 0,4
OTKpBITBIE BOMIPOCHI (OTBET BIUCHIBAET OOYYAFOLITHIICS) 2 0,4
HUTOro: 25 10
6 arrecTanust
Tun Bompoca Konnuectso
Konnuectso
BOIIPOCOB B
0aJIoB 3a OTBET
orpoce
Bormpoc ¢ BeIOOpOM BapuaHTa OTBETA 14 0,4
Bomnpoc ¢ BEIOOPOM HECKOJIBKUX BapPHAHTOB OTBETA (MU 2 0,4
COIOCTaBJICHHUE)
3aKphIThIe BONPOCHI (1a/HET) 1 0,4
OTKpBITBIE BOMPOCHI (OTBET BIUCHIBACT OOYYAIOIIIHIACS) 8 0,4
HUTOro: 25 10
TecToBbIe 32 1aHUA
Ne = Bomnpoc Bapuante! oTBeTa Kunrou
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1 7 1 | lnarHoCTHKa CBapHBIX INBOB — | ONpeneseHue 3HAYeHUN -
BTO........... apamMeTpPOB CUCTEMBI,
XAPAKTEPU3YIOIUX €€ COCTOSIHUE
omnpenejeHue n1eQeKToB CBapHbIX | +
IIBOB, XapaKTEPU3YIOIIUX HX
COCTOSIHHE
OTIpeNieNIeHNe KauecTBa CBApHbIX | +
IIBOB , XapaKTEPU3YIOIIUX UX
COCTOSIHHE
2 7 1| Hedexrs cBapouHoro | HecrutomHocTs B cCBapHOM +
npomsBoactsa o I'OCT P UCO | coequHeHnU UIN OTKJIOHEHUE OT
6520-1-2012-370.... ... TpeOyeMoil reoMeTpHH
TBEpPIbIC BKIIFOYCHUS, -
HECILJIABJICHUE U HEMTPOBAp
TPELINHBI, -
MOJIOCTH




3 OcHOBOIT cCTeMbI 0003HAYEHHSI | ~TPELIHHBI,
nedeKToB sBIAeTC X - TIOJIOCTH,
KJIacCU(UKALUS 110 CIEAYIOIUM | ~TBEP/bIC BKIFOUCHUS,
OCHOBHBIM I'pyIaM............ - HECIIJIaBJIEHHE U HEeTpoBap
- OTKJIOHEHHE (POPMBI B pa3mepa,
-ipouue neeKTh
-TpeIIUHBbI, MOJOCTH,
-TBEp/Ible BKJIIOUEHUS, IPOUNe
nedeKTo
- HECIIJIaBJICHHUE U HETIpOBap
- OTKJIOHEeHHE (POPMBI B pa3Mepa;
-npoune 1epeKThI
4 OcHOBOI1 crcTeMbl 0003HaueHHs! | 4 TPyIIBI
nedexToB, sBIsAeTCs UX 5 rpynn
knaccu(uKalys 10 OCHOBHBIM | 6rpymm
rpymnmnam:
5 Bunel TpemuH B 3aBUCUMOCTH MeTajie mBa, 3TB, B ocHOBHOM
OT IPUYHH UX OOPa30OBaHUs KaK | MaTepuaie
BO BpeMs, TaK U MOCJe CBAPKU MeTaJljle 111Ba
MOAPA3AEIAIOTCA HA 3TB
TPEIIUHBL. ... ... ...
6 Hedexr Tpermmnunl o ['OCT P MIPOJIOJIbHAS, MUKPOTPEIINHA,
HCO 6520-1-2012 nonepeyHas ,Ipoa0JIbHAs
NOJIpa3AessieTcs Ha CleyroLIue
BUABL......... panuaibHasi , KpaTepHas,
pa3po3HeHHas
BCE YKa3aHHbIE€ BUIbI TPELIUH
7 K xakoit rpynne o I'OCT P I'pynnal
HCO 6520-1-2012 otHOCUTCS I'pynna 2
nedexrt — Tpeurunaa? I'pynna3
8 K xakoit rpynne o I'OCT P I'pynnal
HCO 6520-1-2012 otHOCUTCS I'pynima 2
ne(dexT — MmoNoCTH I'pymna3
9 Hedexr nonoctu mo 'OCT P ra3oBasl IOpa,paBHOMEpHAasI
HCO 6520-1-2012 MOPUCTOCTD, CKOIJICHHUE MOp,
MOJIpa3AessieTcs Ha ClenyIole | CBHUIL,
BUIBL. ........ JIMHENHAasl IOPUCTOCT,
BBITSIHYTasi TIOJIOCTD,
MOBEPXHOCTHBIE MOPBI,
MOBEPXHOCTHAs] HOPUCTOCTh
BCE YKa3aHHbIEe BUIbI [TOJIOCTEN
10 Kakue nedexrst mo 'OCT P ycago4yHasl pakOBHHA,

HNCO 6520-1-2012Takxke
OTHOCSTCS K 2 rpynmne?

MEKICHIPUTHAS yCaaKa,
KpaTepHas ycaJo4uHasi paKOBHHA,
HE3aBapEHHBIN KpaTep




MHKPOyCaJiKa, MEXKICHIPUTHAs
MHKPOYCaJiKa,
TPAHCKPUCTAJUTHYECKAsT
MHKpPOyCaJiKa

BCC YKA3aHHBIC BUABI YCAAOK

11

K xakoii rpynne o I'OCT P
HCO 6520-1-2012 oTtHOCUTCS
nedext —TBepable BKIIOUSHHS?

I'pynmal

I'pynma 2

I'pynma3

12

Kaxue nedextst mo 'OCT P
HCO 6520-1-2012Ttakxke
OTHOCSTCS K 3 rpynmne?

TBEPAOEC BKIIIOUCHUEC,
OKCHUAHOEC BKIIIOYUCHUC,
MCTAJUITUYICCKOC BKIIFOYUCHUEC

[IJJAKOBOE BKJIIOYEHHE, (IIFOCOBOE
BKJIFOYEHHE,
OKCHUAHAA IJICHKa

IIIJJAKOBOE BKJIFOUEHHE,
(hIFOCOBOE BKIIIOYEHHE,
OKCHUOHaA IIJICHKA,
CKOTLICHHE TOP

13

Kaxue nedexrst mo FOCT P
HCO 6520-1-2012Ttakxke
OTHOCSTCS K 4 rpynmne?

HECIIJIAaBJICHUE U HEIIPOBAp,
HCCIIJIABJICHUC

HernpoBsap,
HETPOBap B KOPHE CBAPHOTO IIIBa,
OTHTIBI

HeMpoBap, HEMPOBAP B KOPHE
CBApHOTO I1IBA, IIUITbI, CBULI]

14

Kaxue nedexrst mo 'OCT P
HCO 6520-1-2012Ttakxke
OTHOCSTCS K 5 rpynmne?

OTKJIOHEHHE (PopMBbI U pazmepa,
MOAPE3, HEMPEPBIBHBIN MOAPE3,
€IMHUYHBINA MOApPe3, MPEBbIIICHUE
BBINTYKJIOCTH (CTBHIKOBOH IIIOB)

MPEPBIBUCTBIN MOAPE3,
MEKBaJIMKOBBIHN MOJIPE3,
MNPCBBIICHUE MTPOILJIaBa,
HETIPaBWJIbHBIA MPOQPHIb
CBAapHOrO 1IBa

HETPaBUJIbHBIN pagnyc nepexona
1IBa K OCHOBHOMY METaJIy,
JUHEHHOE CMEINeHUE,

YIJIOBOE CMELIEHHE, POXKOT,

BCE YKa3aHHBI 1e(heKThI

15

Kaxue nedexrst mo 'OCT P
HCO 6520-1-2012Ttakxke
OTHOCSTCS K 6 rpymnmne?

npoure neeKThl, 0XKOT TyTOM,
OpBI3ry MeTajia

BOJIb()PaMOBBIE OPBI3TH,
MOBEPXHOCTHBIE 3a/IUPHI,
pucka, 3a001uHa




npouue AeheKThl,
OXKOT OyTOM,
OpbI3rH MeTaIa,
€UHUYHBINA NOJpe3

16 ®pakrorpadusi CBAPHBIX HU3JIOMOB
COEAMHEHUH - 3T0 00JacTh
3HAHUA O CTPOEHUMU. .. ... ...
17 Hzmom -310 .......... MOBEPXHOCTh, OOPa30BABINASCA B | +
pe3ynbTaTe paspyLieHus
(pasmesnenwus Ha 4acTh) oOpasia,
JeTaJy WIN KOHCTPYKLUHU
MOBEPXHOCTh, 00pPa30BaBIIAsICSI B | -
pe3ynbTaTe paspyLieHus
KOppo3uei obpasiia, eTaau UiH
KOHCTPYKLIUHU
MOBEPXHOCTh, 00pPa30BaBIIAsICSI B | -
pe3ynbTaTe CaMONpPOU3BOJBHOIO
paspyLIeHUs
18 Knaccupukauus n3iaomos XPYINKUH, KBAa3UXPYIKHMH, +
CBAapHBIX COETUHEHHI NO BA3KUHN
cTeneHu aedopmManuu: MEXX3EPEHHbIN, BHYTPU3EPEHHBIN | -
XPYHIKHI, KBa3UXPYIIKUH, CKOJI, KBa3UCKOJI, CIIUSIHUE -
BSI3KHI. MUKPOIOP.
19 Kakum npudopom Pactpossiii
MPOU3BOANTCS BU3YaJIbHOE MHKPOCKO
HabmoneHue u pacmudpoBka
bpakrorpamm?
20 Hccnenosanus n3ioMoB MIPUYMH aBAPUUHOIO pas3pylleHus | +
METAJIJIOB B OCHOBHOM KOHCTPYKLMH U AeTaleld MAalluH
MIPUMEHSIIOTCS ISl U3YUEHUsS U MIPUYUH 3apPOXKAECHUS TPELUHbI U | +
onpeneneHus KMHETHUKE €€ pacCIpOCTPAHECHMUSI.
MIPUYUH HapyLIEHUs TEXHOJNOTUU | -
CBApKH
21 Bune! nerpaganuu cBapHbIX CIUIOLIHASA - pa3pylLICHUE +
COEIMHEHU 110 BapUaHTaM CTaJIbHOTO COOPYKEHUs
KOppO3un PaBHOMEPHO IO BCEH
MOBEPXHOCTH, HAXOMSALIEICS O
BO3JI€HCTBHEM KOPPO3UOHHOMN
cpensl,
_l’_

MECTHasl - pa3pylleHHe CTalIbHOIO
COOPY>KEHMsI Ha OTZIEbHbBIX
y4acTKax.

Hapy>KHasl U BHyTPECHHSA
KOppO3us




22 MecTHbIE KOPPO3HUOHHBIE [ATHAMU , I3BEHHAs, -
pa3pyLIeHUs, IOAPA3ALISAIOTCS | TOYeuHas (MTUTTUHIOBAs) ,
HAa CJIEAYIOLINE OCHOBHBIE MOJIMTOBEPXHOCTHAs
BUJIBL: CTPYKTYpHO-U30MpaTeNnbHas, -
MEXKKPUCTAJIINTHAS,
KOPPO3MOHHOE pAaCTpEeCKUBAaHUE
BCE YKa3aHHbIe BUbI KOPPO3UHU +
23 [IpruuHBI ferpafaliy CBAPHBIX | OCHOBHBIE (HEU30EKHbBIE), +
COEMHEHUI! 110 BapUaHTam KOTOpBI€ BCernia NPUCYTCTBYIOT
HAC (manpspxkeHHO IpY CBAPOYHBIX padoTax
neOPMUPOBAHHOTO COCTOSTHUS) | COMYTCTBYIOLIHE U MOMJIEXKAIINE | +
—9TO ....... yCTPAHEHUIO.
ApyTrie HEN3BECTHbIE IPUUUHBI, -
3aBHCALINE OT KBATHU(PHUKAITNN
CBaplLIUKa
24 BepHo i yTBepkIEHUE, UTO Aa
MIpU CBapKe 00pa3yroTCs
CIeAyIoImre BUABI e(OpMALIHiA:
MECTHBIE U 001IHe , BpeMEHHBIE
U KOHEUHbIE , yIpyTrue u
MJ1aCTUYHbIE
25 3aKOHOMEPHOCTH HAKOIUICHUSI B | YBEIHMUEHHEM 00beMa -
CBapHBIX COEIMHEHUSX HaIUIaBJIEHHOTO MEeTajia U 30HbI
NOBPEXXACHUN nedopMalny, pasorpesa 3aroTOBKHU
yCTaJOCTH, arPECCUBHOM Cpebl | MPU CUMMETPUYHOM U MTPU -
O CJIEAYIOIIUM IPUYHHAM. . . ... HECUMMETPHUYHOM pa3MelleHuN
HAIJIaBJICHHOT O MeTalia
OTHOCHUTENIBHO LIEHTPA TAKECTH
CeueHus
ITo BceM yKa3aHHBIM BBbILIE +
26 OCHOBHBIM KpUTEpHUEM IIPOYHOCTb
paboTOCTIOCOOHOCTH CBAPHBIX
LIIBOB sIBJIIETCS pacyeT Ha
27 Pacder Ha MPOYHOCTE OCHOBAH 110 JJINHE -
Ha JIOMYyLIeHUH, YTO 110 CEYEHHIO -
HaNpsKEHUs B 111BE KaK I10 AJIMHE, TaK U 110 CeYeHUI0 | +
pacnpenesnsitoTcss paBHOMEPHO
28 pa3pyLIarOIIUi, TO3BOJIAET +
Jins BoIABNICHNs 1e(eKTOB UCCIIeNOBaTh (PU3NIECKHE
HUCMOJIB3YIOT CICAYIOIIHUE THUIIBI Ka4eCTBa CBAPHOTO IIBA
HepaspyLIAOLIHMI, TPOBOAUTCS +

KOHTPOJISL:

MOCPEACTBOM BHEIIHErO OCMOTPA,
KalMWJIIIPHOTO METOJA,
MAarHUTHOW WJIN yJIBTPa3BYKOBOHN
nedexTockonuy, KOHTPOJIEM Ha
MIPOHULIAEMOCTb U APYTUMU
criocobami.




HepaspyLIAOLIHMI, TPOBOAUTCS
MOCPEACTBOM BHELIHETO OCMOTPa

29 I'OCT 56542 -2019 onpenensier HepaspyLl
METOMBI ............ KOHTPOJIS arolIero
30 Yro BKJIFOYAET KOHTpousb | [IpoBepky nokymeHTauuy, +
Ka4ecTBa CBapOYHBIX | YIIAKOBKH, BHELTHETO BUIA U
(HarIaBOYHBIX ) MATEPUAIIOB? JAHHBIX 10 Pa3pyLIAOLIEMY
KOHTPOJIFO HAILIABJIEHHOTO
MeTaya (MeTaa mBa).
IIposepky cBapo4HO- -
TEXHOJIOTHYECKUX CBOHCTB.
Merannorpadgudeckuii aHau3 -
HAIUIaBJIEHHOTO MeTajlia.
O603HaUEeHNE XUMHUYECKUX +
3JIEMEHTOB U UX MPOLIEHTHBIN
COCTaB.
IToBepXHOCTH MPOBOJIOKH JOJIKHA
OBITH OUHMIIIEHA OT CMAa3KH, IPSI3U
U Macla.
31 VYkazatp cnenyer nu ypanmsate | Cnenyer. +
NpUXBATOYHBIE IIBBI, UMeromue | He cnenyer. -
HENIOIy CTUMbIE Hapy>KHBIE | TOJIBKO MO yKA3aHHIO -
AeQeKThl (TPELMHBI, HAPYKHbBIE | PyKOBOAMTENS CBAPOUHBIX PaboT.
nopel M TJA.) TO pe3yJbTaTam
BU3YaJIbHOT'O KOHTPOJIsA?
32 B kakoit wmoment cnenyert | Jlo TepM0ooOpabOTKH. +
ucrpaBysATh AePeKTbl CBapHBIX | I10 COrIaCOBAHHUIO C FOJOBHOM -
COeAMHEHUH NOJJIEKAINX | MaTePHAIOBEIYECKOMH
MOCAe Ay LIEH OpraHu3aLuen.
TepMoodpabdoTke? ITocne ormycka. -
33 Kakne nedexter pomyckaercs | JIroOble nedexTsl, BKIIOUAs -
YCTPAHATb  CBAPIIUKY (He | neexThl IUTHSI U TPEIIUHBL
NpUBJIEKast pykoBouTENs | TpeluHbl 1 MEKBATHKOBBIE -
paboT) B mpomecce CBAPKH | HECILIABJIECHMSI.
CTBIKA TPYOBI? HedexTol, BbISIBJICHHBIE TIPU +
HAapY>KHOM (BH3YaJIbHOM)
KOHTPOJIE.
34 Kakue  meronmpl  BkimouaeT | Merayutorpadudeckuii aHaus., -
Hepaspy LAt I KOHTPOJIb | TeH3oMeTpu4eCcKuil KOHTPOJIb. -
CBApPHBIX COEIUHEHUN? BusyanpHbli, H3MEPUTENBHBIM, +
KAl PHBIH,
MarHUTONOPOILIKOBBIN,
pPaavaLMOHHBIN, YIBTPA3BYKOBOM,
KOHTPOJIb F€PMETHIHOCTH.
35 Kakue  meronmpl  BkurouaeT | Merpudeckuil KOHTPOJIb. -
pa3pyLIarO KA KOHTPOJIb | MarHUTOMOPOIIKOBBIN U -

CBapHbIX COETMHEHUN?

pagualOHHBIN.




MexaHn4ecKre HCIIbITaHUS, +
UCTIBITAHUS Ha

MEXXKPUCTAJUIUTHYIO KOPPO3HIO,
KOPPO3HUIO O] HAIPSKEHUEM,
MeTayiorpaduueckue

HCCJIEZIOBAHMSI U ONpesieNieHne
XHUMHYECKOIO COCTaBa.

36 Korpa BusyanbHbIli KOHTPOJb | IO BBINOJHEHUS YKa3aHHBIX -
JOJDKEH OBITh TMPOBEAEH, €CIHU | ONepauui.

OCHOBHOM MarepHuai unu | ITocne BBIONHEHUS YKa3aHHBIX +
CBapHOE COEIMHEHHUE | omeparuii.

(HarIaBKa) NOJJIeKUT | J1o M 1OCie BBIOJHEHUS -
MEXaHH4eCcKol 00paboTke WM | yka3aHHBIX ONEPaLHii.
neGopMUPOBAHUIO?

37 Kakoit Munumanphbeiii pasmep | 0,01 MM -
nedexra BbIsIBJIsIETCS | 0,05 MM -
HEBOOPYKEHHBIM IN1a30M? 0,10 MM +

38 B xakoii MomeHT craenyer | Jlo TepMo0oOpabOTKH. +
ucTpaBysATh AePeKTbl CBapHBIX | [10 COrIaCOBAaHHUIO C FOJOBHOM -
COeIMHEHU N NOJUIEXKAINX | MATEPHATIOBEIUECKOM
MOCAe Ay LIEH OpraHu3aLuen.

TepMoobpaboTke? ITocne ormycka. -

39 Kakne nedexter pomyckaercs | JIroOble nedexTsl, BKIIOUAs -
yCTPaHATb  CBApIIMKYy  (HE | Ae(EKTHI JUTHS U TPEIIUHBL
NpUBJIEKAst pyxosoauTens | TpemuHbl 1 MEKBATUKOBBIC -
paboT) B mpomecce CBAPKH | HECILIABJICHUSI.

CTBIKA TPYOBI? JedexTol, BbISIBJICHHBIE TIPU +
HApY>KHOM (BH3YaJIbHOM)
KOHTpOJIE.

40 Kakue  merompl  BkouaeT | Merayutorpadudeckuii aHaus, -
HepaspyLIao UK KOHTPOJIb | TeH30MeTpU4EeCKUl KOHTPOJIb. -
CBApPHBIX COEIUHEHUN? BusyanbHbIi, H3MEPUTENBHBIM, +

KAl PHBIMN,
MarHUTOMNOPOLIKOBBIN,
pPaavaLMOHHBIN, YIBTPA3BYKOBOM,
KOHTPOJIb F€PMETHIHOCTH.

41 Kakue  meronmpl  BkiouaeT | Merpudeckuil KOHTPOIIb. -
pa3pyLIArO NI KOHTPOJIb | MarHUTOMOPOIIKOBBIN U -
CBapHbIX COETMHEHU? pagvalMOHHBIN.

MexaHn4ecKre HCIIbITaHMs, +
UCTIBITAHUS Ha

MEXXKPUCTAJUIUTHYIO KOPPO3HIO,
KOPPO3HIO O] HAMTPSKEHUEM,
MeTayiorpaduueckue

HCCJIEZIOBAHMS U ONpesieNieHne
XUMHYECKOIO COCTaBa.

42 Korpa BusyanbHbIli KOHTPOJb | IO BBINOJHEHUS YKa3aHHBIX -
JOJDKEH OBITh TMPOBEAEH, €CIU | ONepanui.

OCHOBHOM MarepHuai unu | ITocne BBIONHEHUS YKa3aHHBIX +
CBapHOE COEIMHEHHE | omepalui.
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(HarviaBKa) MOL/IEXNT
MEXaHYECKO 00paboTke Wi
[eChOpMPOBaHIID?

C KakoM UeMblo  MpoBOmAT
BU3ya/bHbIi KOHTPOMb CBAPHbIX
COBLWHEHMIA?

Kakol  MUHUMa/bHbIA - pasviep
[etexTa BbIAB/I9ETCA
HEBOOPYKEHHbIM I/1a30M?

BepHO /M yTBEPKOEHME, UTO

pamyaLyioHHast  AedpeKToCKoNA
OCHOBaHO Ha PEHTreHOBCKOM W

ramvia U3/iyueHnsax?

BepHO /M yTBEPKOEHVE, UTO
PEHTTEHOBCKOE  U3NyYeHe —
3T0 KBaHTOBOE M3/yYEHVEe C
JvHav B 10'3—109m n

3Heprven KBaHTOB or
1,6*10% 0 1,610k

Mavimva - um3ydyeHVe — 310
.............. manyyeHe  (C

%eprmel‘/’l (ootoHoB  10-I5— 10
[hK),  BO3HVKaKOLLEe  Mpu

VBVEHEHMM  3HEPreTUHECKOro

COCTOSIHMA aTOMHbIX SOEp.

PaavaLioHHas  AetheKToCKonuA
MPUMEHSETCA 19 BbIAB/IEHUS

CIeayroLLYIX AE(DEKTOB. .......

K M1Hycam MeToaa
pafviaLIOHHOM AetheKTOCKOMN N
MOXXHO OTHECTW HECTIOCOBHOCTb
BbIAB/IATL [EeKThI B BUOE

[Mpaswia OLEHKM [edeKTHOCTU
CBaPHbIX COBAMHEHWIA MK

paayaLIIOHHOM KOHTPO/ e
onpeaeneHbl FOCT.............

[0 1 rocsie BbINO/HEHS
YKa3aHHbIX OrepaLiii.

L1119 BbIABNEHUS HEAOMYCTUMBIX
[E(DEKTOB M Ka4ecTBa 3a4MCTKU
BbIMOHEHHbIX LLIBOB U
OKO/IOLLIOBHOM 30Hb!.

59 BbIABMEHNS MOBEPXHOCTHBIX

[E0DEKTOB.

[na BbIABNEHNA BHYTPEHHNX
[E(DEKTOB.

0,01 Mm

0,05 Mm

0,10 Mm

Mopb!, OWHOYHbIE WM MacCcoBbie
BK/IKO{eHs BO/bgxppama
MOBPEXAEHA B MPOLO/IHO W
MOMepPeYHoIA M/I0CKOCTU
MPEPLIBYCTBLIA WM CIYIOLLHON
HEMo/HbIA MPOBaP, MPOXCKEHHbE
YHaCTKY, MPOXOKEHHbIE YHACTKM
BCEX YKazaHHbIX [eheKToB

OCT 1SO 17636-2017
MOCT UCO 17636-2017
OCT 17636- 2014

(poTOHHOE
VI3/TyyeHue

M KpOTPE
LLMHb
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YabpTpasBykoBas nedexro-
CKOIIHSI OCHOBAHA Ha BBISIBIICHUU
pacrpoCTpaHEeHUs] B MeTajule U
OTpaXeHHsT HUX OT Ae(EeKTOB,
HapYLIAFOIUX OILJIOLTHOCTh
METaA. ..........

YJIBTPA3BYKOBBIX KOjeOaHul

MeXaHUYECKUX KOeOaHuUM,
BBbI3BAHHBIX YJIbTPA3BYKOM

3JIEKTPOMArHUTHBIX KOJeOaHuH

52

YabpTpasBykoBas
neexrockonus  IPUMEHSIETCS
IJIsl  BBIABJICHHSI  CJIEAYIOLIUX
nedexToB. .. ... ..

HEPOBHOCTH, OKOJIOLIOBHBIE
TPEILLHHBI,

PacCIOCHHE, TOPUCTOCTD B
HAIUIaBJIEHHOM METAJLIE I11IBA;
HENpOoBapbl

LIJIAKOBBIE€ BKJIIOUEHUS,
HapylIE€HUE F€OMETPUUYECKUX
pPa3zMepoB, BO3AYLIHBIE ITyCTOTHI

XUMHUYCCKU HCOOHOPOAHBIC
BKPAIUJICHHs, OKUCITIBI, KOPPO3Us,
MPOBUCAHUEC MCTAJLIA.

BCE yKa3aHHbIE Ne(PEKThI

53

V3K toxe obnangaer psimoMm
HEJIOCTATKOB:

HEBO3MOKHO ONPENEIUTh TOYHYIO
(dbopMy TpeIrHbI N3-3a HAJTUYHUS
BO3/yXa WJIU LIJIAKA

CJIOKHO IIPOBEPUTH METAJLIBI C
KPYIIHO3EPHUCTOU CTPYKTYpOH
13-3a CUJIbHOT'O PACCEUBAHUS U
3aTyXaHUs YJIbTPA3BYK

Ba>XHO OYUCTUTDH MOBEPXHOCTH
mBa OT 3ar‘p$[3HeHPII>'I 1 PKaBYNHbI

HAHOCUT Bpela KOHCTPYKLIUU U
37I0POBBIO JIOJIEH, KOTOPbIE
MIPUCYTCTBYIOT IIPU NIPOBEAECHUU
MPOLIETYPHI.

54

K oCHOBHBIM IpeuMyIIECTBAM
yIBTPa3ByKOBOH NTUATHOCTUKH
OTHOCHT:

BbICOKYI-O TOYHOCTb U CKOPOCTb

BO3MOXXHOCTHB BBITIOJIHCHUS B
MOJIEBbIX YCJIOBUAX

MpUMEHEHUEe MeToaa He TpeOyer
BbIBeICHUsI OObEKTa U3
DKCILTyaTalluu

BCC YKA3aHHBIC MPCUMYIICCTBA

55

[IpaBuna oneHKH qepeKTHOCTH
CBAPHBIX COENUHEHUN MpPH
yJIbTPa3ByKOBOM KOHTpOJIE
ONPERCHEHBI ............

I'OCT P 55724 -2013

I'OCT UCO 17636-2017

I'OCT 17636- 2014
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MaruuTHbleE W BUXPETOKOBBIN
(3MEKTPOMArHUTHBIE)  METOMBI
KOHTPOJISL CBaPHBIX COECAUHEHUN
OCHOBaHBl HAa  pPErucTpauuu

PaBHOMEPHOCTEHN
QJICKTPOMAIHUTHBIX nojeH B
30HaX Pa3JINYHBIX 1e(PEKTOB
u3aciinuAg

OOoJbIIEeH MAarHUTHO
MPOHUIIAEMOCTH AeeKTa
MarHUTHBIN

U3MEHEHUH 3JIEKTPOMAarHUTHBIX +
MOJIeN B 30HaX Pa3IMYHBIX
ne(eKToB U3eNHs
57 MarsuTHble METOAbl KOHTPOJIS cTanu
MPUMEHSIOTCS TUTST 4YyryHa
(beppOMarHuTHBIX MaTE€PHAJIOB ,
a HWMEHHO, W3AeNUs U3........
TOJIIMHON OT 5 MM A0 30 MM
>3 MarHuTHONOPOUIKOBBIA nop
METOH s dexTuseH TUTSt TpenH
oOHapyKeHHsI OBEPXHOCTHBIX
WA PACIONIO-KEHHBIX OJIM3KO K
MOBEPXHOCTH. .. ... .....
60 Marnutorpadpudeckuii MeTOA B | MATMCTPAJIbHBIX TPyOOMPOBOAOB. | -
OCHOBHOM NPUMEHSIIOT [JIs1 | CTHIKH JTUCTOBBIX -
KOHTPOJII ~ CTBIKOBBIX  IIBOB, | METAJUIOKOHCTPYKITHIA
BBINTOJIHEHHBIX CBAapKOH | TpyOOIPOBOAOB C TOJIIIMHOM +
MJIABJICHUEM IS ........... CTEHKH 2-16 MM
IUIS1 BCEX YKa3aHHBIX OOBEKTOB -
61 Marnutorpadueii Haubonee TJIOCKOCTHBIE Te(PeKThI +
YBEPEHHO BBIABIISFOTCS. ... . ... (TperuHbL, HETTPOBAPSI,
HECILJIABJICHHS]), & TAKXKE
MPOTSKEHHBIE 1e(DEeKTHI B BUIE +
IIJIaKa
OKpyTJIbIe Ae(EeKThI (TTOPHI, -
IIJJAKOBBIE BKJIFOYEHIS)
62 BepHo nu yTBepkmeHHe, dYTO na

MarHurorpagusi 3TO MPOILECC
HaMarHUYMBaHUH
KOHTPOJIUPYEMOTO y4acTKa
CBapHOTO IIBA W OKOJIOIIOBHOM
30HBI c OTHOBPEMEHHOM!
3aMUChI0 MArHUTHOTO TIONSI Ha
MarHUTHYIO JIEHTY?
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64

65

66

67

68

69

70

BepHO /M yTBEPKOEHME, UTO

MarHuTorpagma 310 MpoLiece
HaMarHA4VBaHN ~ KOHTPOSI-

PYEMOIO Y4acTka CBajpHOro LLBa
7 OKOJIOLLIOBHOM 30Hb
HaHeCeHVeM  (peppOMarHUTHOIO
MOPOLLIKA?

BuixpeTokoBble METOZb!
KOHTPO/A (paHee  HasbIBa/IMCb
AMEKTPOMarHUTHbIMIA) ~ MOTYT
MPUMEHSTLCA 19 OOHAPYYKEHIS
[P(PEKTOB,  3a/eralolpmx Y
MOBEPXHOCTW.........

[MpaBwia OLEHKM [eheKTHOCTU
CBaPHbIX COBMHEHWIA MK
MarH/THOM KOHTPOSie
ONpefenieHbil.............

MeTozb! KOHTPO/A CBAPOUHbIX
pabar...........

KanunnsapHas aedieKTockonms -
3TO METOL, OCHOBaHHbIA Ha
MPOHMKHOBEH YKOCTU C
Ma/TbIM NOBEPXHOCTHBIM
HaTsHKEHMEM BHYTPb

[E(PEKTHOrO Y4aCTKa Mo,
[IEVICTBYEM. .......... apexTa

KanunnsapHas gedekTockonvs ¢
MOMOLLHO  MEHETPaHTOB 7

MOC/eAyIOLLYIM  MPOSIBMEHVEM
BbISB/IAET
[paBWia OLIEHKY EEKTHOCTM

CBapHbIX CORAMHEHWIA MK
MarH/THOM KOHTPOsie
ONpPemerieHbil.............
Kraccudmkawyn IMETOZIOB
KOHTPONA ~ HEMPOHMLIZEMOCTM
MPOBOAAT B COOTBETCTBAM C
MOCT  3242-79,  BKMO4aA

MOCT 1SO 17636-2017
MOCT NCO 17636-2017
OCT 17636- 2014
[OCT P 56512-2015

BXO/IHOIA KOHTPO/b
OrepaLyIoHHb I
(TEXHO/MOMMHECKIIA) KOHTPOS b
B/K' cBapHbIX LLBOB OTOBbIX
V3O

BEAOMCTBEHHb A HE3aB/CUMb I

KOHTPO/Ib

XO/0AHbEe Y1 ropsAYme TPeLLWHbI B
LLBaX COeVHEHWS

MOPVCTOCTL CBAPHOTO LLBA;
HerpoBapb!, NPOXOru

MyCTOTbI C LUMPMHOIA PacKPbITAS
[0 01 MKv

BCE YKa3aHHble Je(peKTbI

MOCT 1SO 17636-2017
P/, 153-34.1-17.461-00
[OCT P 56512-2015

KEPOCKHOM, 00yBOM, aMMVaKOM,

BO3/YLLHbLIM [BNEHVEM

rMapPaB/IMHECKAM JaB/IEHVEM,
Ha/IMBOM W1 MO/TMBOM

HET

TPELLYHb I
[PAKOBVIHb!

Kanwsip
HOro

+



clenyoue BUJIBI

BaKYYMHbBIM ME€TOAOM U

UCTIBITAHUH. .. ... ra303JIEKTPHYECKUMHU
TEYCHUCKATEIISIMU
VIBTPa3ByKOBOM
nedeKToCKomue
71 CymecTByeT CleQylOIIne BUAA | - MACC-CIIEKTPOMETPUIECKUT
Tedenckarenei: (renueBblif)
- TAJIOUTHO-3JIEKTPUIECKU I
(raJyIONIHBIH)
- MaCC-CIIEKTPOMETPUUYECKUI
(apronHsIil),
72 Mexanuueckne UCTIBITAa- | UCTIBITAHUE CBAPHOT'O COSAMHEHUS
Hus nposozATrcs 1o ['OCT | B uenom u MeTana pa3HbIX €ro
6996-66, IPEAyCMaTPUBAIO- | YH4ACTKOB HA CTATUYECKOE
meMy CIIEAYIOIIHE BUZBI | PACTSDKEHUE
UCTBITAHUN CBAPHBIX COEIMHE- | MCIbITAHUE HA CTATUCTUYECKUN
HUI U MeTaa IBa. ........... U3ru0, yIapHbIi U3rud
CTOMKOCTb IIPOTUB CTAPEHUS,
U3MEpPEHUE TBEPIOCTH
BCE YKa3aHHBIC BUJbI HCIIBITAHUN
73 Ckonpko  ypoBHe# kadectBa | | ypoBeHb
npeaycmarpusaer I'OCT P UCO | 2 yposust
5817-2009 3 ypoBHs
74 Tpu YpOBHs kauectBa | B, C,D
no 'OCT P HMCO 5817-2009 | A, B, C
0003HAYArOTCS CHMBOJIAMM ... A,B,D
75 YpoBeHb Ka4uecTBa. ..
COOTBETCTBYET CaMbIM BBICOKHUM
TpeOOBaHUSIM K  T'OTOBOMY
CBAPHOMY IIBY
76 CucremaTnueckuit nedexr
LUKJINYECKH  pachpeaeseHHbIN
o IUTHHE IPOBEPSEMOTO
CBApHOTO IIBA TOMYCKAETCS IS
YPOBHSI KAYeCTBa ...
71 Jns  xakwmx  ypoBHeir He |B,C,D
nomyckatotcss nedexr Tpemunst | A, B, C
no 'OCT P UCO 5817-2009 A,B,D
78 OnepanMoOHHBII  KOHTPOJb B | KOHTPOJIb COOPKH CBAPUBAEMBIX

X04€ MNpPOBCACHUA CBAPOYHBIX
paboT BKIIIOYALT: .. ...

JeTanel, KOHTPOJb CBAPKH,
OCBUACTCIILCTBOBAHUEC CKPBITBIX
paboT K

KOHTPOJIb MPOLIecca CBAPKU

KonTpone npouecca cBapku,
OCBUACTCIILCTBOBAHUEC CKPBITBIX
pabot




80

81

82

83

84

8

4 Bm

4

KOHTPO/ 1A COOpKY
CBapMBaEMbIX [ETarlein criedyer
MpoBeEPSTb  Ha  COOTBETCTBYE

MPOEKTHOI [IOKYMEHTaLWN:

KoHTporb  mpoliecca  CBapkit
BK/THOHAET CrieflytoLLyie OOBLEKTbI

Kakoe onpeperneHie CBapoqHOI
[y Haboree NpaBWbHO?

Uem orpesensieTcs MOLLHOCTb
CBapPOYHOMN yT?

3aBVCUT /N HarpsbKeHVE OyTVA
OT BE/YMHbI CBAPOYHOIO TOKA?

3aBVCUT /N HanpsbkeHve [yru
OT ee yHbI?

BE/MUMHbI 3a30P0B; MOSIOKeHs  +
CTbIKa WA BE/MUMHY HAXIIECTE;
COCTOsIHVIE CBAPUBAEMbIX
MOBEPXHOCTEN MPK BbINOSHEHN
MPMXBATOK (rpK COopKe
METa/VIOKOHCTPYKL)
COCTOsIHVIE CBAPUBAEMbIX
MOBEPXHOCTEN MPK BbINOSHEHN
MPMXBATOK (rpK COopKe
METa/VIOKOHCTPYKL)
BE/HMHbI 3a30P0B; MO/OMEHNS
CTbIKa WA BE/MUMHY HAXIIECTE;

BU3ya/bHOe HabnKadeHVe 3a
MPOLIECCOM IV1aB/IEHNA MeTa/Ia U
(hopMMPOBaHIA LLBA, Ka4ECTBO
3a4VICTKV Npedb|ayLLero Lwea
CTabWILHOCTY MapaMeETPOB

peXxvva, Bpemsi NMepepbIBoB

MeXIy Mpoxoiammn

MOPSIOK Ha/IoXEHNA U

KOJIMYECTBO C/I0EB, COCTOSHVE
MOBEPXHOCTI KaXK0ro Crog,
MOC/ea0BaTe/bHOCTL

BbIMO/THEHVS CBAPHBIX LLBOB

BCE YKa3aHHbEe BbilLe MapaveTpbl +
INEKTPUYECKUIA IyTOBOM paspsiy, -
B MECTe paspbiea L.
INEKTPUYECKVIA oyTOBOM paspsg,  +
B VIOHM3VIPOBAHHOM CMECU MajpoB
MeTa/Via, rasa, KOMIMOHEHTOB
MEKTPOLOB, MOKPLITUNA, qUTHOCOB
IMNEKTPUYECKIIA yTOBOIA PaspsL,

B CMECV/ aTOMOB W MOJIEKY/T

BO34yXa

Be/umHOA CBapOYHOIO TOKa U
COMMPOTUB/IEHVIEM 3/IEKTPHECKON
Lierm

BeumHOIN HanpskeHns yrn v
COMMPOTUB/IEHVIEM 3/IEKTPHECKOI
Lierm

BE/HVHOIA CBAPOYHOIO TOKA U +
HaMPSHKEHNS [y

3aBvicvT +
He 3aByicuT -
3aBVICUT Mpy MarbIX M BOMbLIX -
BE/MUMHAX CBAPOYHOIO TOKA

3aBvicvT +
He 3aBuicuT -
3aBvICUT NMpyt MarbIX M BObLLAX -
BE/MUMHAX CBAPOYHOIO TOKA



85 IIpu xakoMm pone u nonsgpHocty | IIpu cBapke Ha MOCTOSIHHOM TOKe | +
TOKa IPU aprOHOAYTOBOMH 00paTHOW MOJSIPHOCTH.

CBapKe HeTIaBsLIIMCS IIpu cBapke Ha MOCTOSTHHOM TOKE | -
SJIEKTPOZIOM Pa30rpen MPSMON NOJIAPHOCTH.
snekTpona Oyaer Boime? Ilpu cBapke Ha NEPEMEHHOM TOKE. | -

86 Kaxkas 30Ha B CBapO4HOI1 IyTe BricokoTemmneparypHblii yuacTok | +

Ha3bIBA€TCs KATOAHBIM MATHOM? | Ha OTPULIATENILHOM BJIEKTPOE
IYTH.
BricokoTemnepaTypHbIii y4acTOK | -
Ha MOJIOKUTENBHOM 3JIEKTPOAe
IYTH.
Haubonee sipkmii yqacTok B -
CpeAaHen YacTH IyTH.

87 Kakass 30Ha B cBapouHOil nyre | BeicokoTemmnepaTypHbIil y4acTok | -

Ha3bIBAETCS AHOJHBIM ISITHOM? | Ha OTPULIATENILHOM BJIEKTPOE
IYTH.
BricokoTemnepaTypHblii y4acTOK | +
Ha MOJIOKUTENBHOM 3JIEKTPOAe
IyTH.
Haubonee sipkmii yqacTok B -
cronibe nyru.

88 VYkaxure makcumainbHoe | He 6onee 380 B. +
HanpsbKeHue cetd, kK kotopomy | He Gonee 660 B. -
JOJIKHO noxaxmoyarecs | He Gonee 220 B. -
CBapoO4HOE 00OpynoBaHue?

89 CaapouHoe obopyaoBanue st | AMIIEPMETPOM U YCTPOHCTBOM, -
ABTOMATUYECKOHN 1yroBOU o0ecreYnBaroIUM KOHTPOJIb
CBapKH(HAIIABKU) TOJKHO 3a/1aHHOI CKOPOCTHU CBapKu.

OBITH OCHAIIEHO? AMriepMeTpoM, BOJIBTMETPOM U +
YCTPOMCTBOM, OOECTICUUBAIOIIHM
KOHTPOJIb 3aJaHHON CKOPOCTH
CBapKu.
AMIepMeTpoM. -

90 CaapouHoe obopynoBanue it | AMIEpMETPOM. +
PY4YHOH yroBOMH BonbsTmeTpom. +
CBapKHU(HAIIABKH) TOJKHO BonbTMeTpOM M yCTPOUCTBOM 1A | -
OBbITH OCHAIIEHO? KOHTPOJIsI CKOPOCTH CBApKH.

91 ITapamerpsl pexuma pyuHoil | Bennunna Toka 200-400 A, -
OYrOBOH CBapKu MOKPBITBIMU | HAIPSDKEHHUE XOJIOCTOro xona 20-
sNeKkTpojaMu  MoryT  OwiTh | 60 B, ckopocts cBapku - 4
3a/1aHbl B CJIEAYIOIIHX | MM/CEK.
npenenax? Bennunna Toka 70-180 A. +

Benuunna Toka 70-180 A, -
HaIpsikeHue xouocroro xoaa 10-
20 B. ckopocTs cBapku - 4
MM/CEK.
92 ITapameTpsl pexxuma | Bennunna Toka 400-800 A, +

ABTOMATHUYECKOW CBapKU TMOJ
¢barocom MoryT OBITH 3a7aHbI B

HamnpsbkeHue Ha ayre 28-40 B.
CKOPOCTB CBapKHU 5-20 MM/CeK.




CIEeNyIOLIUX Ipenenax?

Benuuuna Toka 100-200 A,
HamnpsikeHue Ha nyre 60-80 B,
CKOPOCTB CBApPKH - 5-80 MM/CeK.

Bennunna Toka 800-1000 A,
HamnpsikeHue Ha nyre 28-40 B,
ckopoctb cBapku 100-200
MM/CEK.

93 Ceuenue xabens IIsi CBapKu Ha 25
tokax oT 100 no 200A He MeHee
......... MM

94 Bo3mokHO | Ja. -
NOCJIeIOBAaTENIbHOE  BKJFOUeHue | Her. +
B 3a3eMJSIOIIUMA  MPOBOAHUK | PernaMeHTHUpPYETCsI -
HECKOJIbKUX CBApOYHBIX | TOKYMEHTAMEH 1O TEXHHUKE
anmnaparos? 0€30MacHOCTH.

95 Tpebyercs nmu GmokupoBKa Ja +
OCLWJIISITOPA, HCKJIFOYAOIIast HET -
BKJIFOYEHHUE MPH CHATOM He pernameHntupyercs -
KOXKyxe? TIOKYMEHTAIUel 10 TEXHUKE

0€30MacHOCTH.

96 Tpebyercss nu  Onokuposka | Tpebyercs. -
OCLIWJIISITOPA, BCTpOeHHOro | He Tpebyercst. +
BHyTpM  wmKada  cBapouHOil | He pernmameHTupyercs -
YCTaHOBKH IIPU CHATOM KOKYX€? | NOKyMEHTAlMeH 10 TEXHUKE

0€30MacHOCTH.

97 Kakwue neiicteus cBapmmka npu | BeIKimouuTs ceTeBol pyOuIbHUK. | +
OKOHYaHUH paboT ¢ OTcoenuHUTh KJIEMMBI CETEBOTO | -
3eKTpoodopynoBaHEM? Kades.

OTcoequHUTH CBapOUHbIC Kabenn. | -

98 Kak  ymenpmute  BiusiHHE | HaKJIOHUTD 3I€KTPOI B CTOPOHY, | +
MAarHUTHOTO JyTbsl MpPH CBapKe | IPOTHUBOMOJIOKHYIO KPAO AECTAJIH.
IUIABJICHUEM Ha Kparo JeTanu? VY MEHBIIUTh BEJTMYHHY U -

KOJINYECTBO MPUXBATOK.
HaxnoHUTE 571€KTPOA B CTOPOHY -
Kpast JeTaJIH.

99 Kakoit nedexr | Kpatep ¢ Tpemmaamu. +
MIPEUMYLIIECTBEHHO MoxeT | Henposap. -
oOpasoBaThcss Npu  ObICTPOM | ITopsL -
yIaJeHun 3JEKTpOaA oT
CBapHUBAaEMbIX JeTasei”?

100 Kaxk BKIIIOHArOT aMnepMeTp B IMocnenoBatenbHO B -
ANEKTPUUECKYIO LIeTb? 3NEKTPUYECKYIO LIETb C

BOJIbTMETPOM.
[TocnenoparenbHO B OOIIYIO +

SJICKTPUICCKYIO LICTIb

[TapannenbHO B OOIIYIO
HIEKTPUIYECKYIO LETb.

101

Kak BxrouaroT BOJIBTMETP B
3JIEKTPUYECKYIO LIeMb?

ITocnenoBarenbHO B
3IEKTPUUECKYIO LIETIb C
aMIIEPMETPOM.




IMocnenoBarenbHO B OOIMYIO
SNEKTPUYECKYIO LIETb.

[TapannenbHO B OOIIIYIO
HIEKTPUIYECKYIO LETb.

102

Kak BriOuparoT nposona asnst
SAEKTPUIECKUX LIeTeii?

Hcxons u3 nonyctumMon
TJIOTHOCTH TOKQ.

Hcxons u3 yaenbHOro
CONPOTHUBJIEHHS NPOBOTHHKA.

Hcxons u3 cymMmapHON AJIUHBI
MIPOBOJHHUKA.

103

Yro Takoe PEXUM XOJOCTOTO
X0o4a HCTOYHHKA ITUTaHUA I[YFI/I?

ITepBuuHast oOMOTKA
TpaHcpopMaTOpa MOAKIIOUEHA K
CeTH, a BTOPUYHAs K
NOTPEOUTEITIO.

[TepBuunast oOMoOTKa
TparchopMaTopa MOAKIFOUEHA K
CEeTH, a BTOpUYHasi 0OOMOTKa
OTKJIFOYEHA.

ITepBuuHast oOMOTKA
TpaHchopMaTopa He MOAKIIIOYeHA
K CETH, & BTOPUYHAS OOMOTKa
MOJICOETUHEHA K TOTPEOUTEIIIO.

104

Kaxoii momxkHa ObITh BETUYHHA
TOKa IPU AYTOBOU CBAapKe B
MOTOJIOYHOM TOJIOKEHUU IO
CPaBHEHUIO C BEJIMYMHON TOKA
MPU CBapKe B HIHKHEM
MOJIOKEHUH?

Benuunna TOKa npu CBapke B
MIOTOJIOYHOM MOJIOKEHUU AOJKHA
OBITH MEHBIIIE, YEM NP CBAPKE B
HIDKHEM MTOJIOXKEHUU.

Benuunna TOKa npu CBapke B
MIOTOJIOYHOM TOJIOXKEHUH TOJIKHA
ObITH OOJIBILIE, YEM TTPH CBApPKE B
HIDKHEM TTOJIO)KEHHHL.

BenuunHa Toka He 3aBHCUT OT
TMOJIOKCHUS CBAPKU.

105

Kakwue TpeboBanus
NPEIbABISIOTCS MPU BXOJHOM
KOHTPOJIE CBAPOYHBIX
MaTepuasoB?

Hannune ceprudukara: nmonHora
" MPaBUJIbHOCTDb MPUBCACHHLBIX B
HEM JaHHBIX, HAJIMYHUEC Ha KaXI0M
YHOAaKOBOYHOM MECTC STUKCTOK.

Hannune HakiagHON U DTUKETOK
Ha KQXJ0M YITAKOBOYHOM MECTE.

TpeboBaHus K KOHTPOITO
YCTAHABJIMBAETCS B KAXKIOM
OTHENbHOM CJTy4ae B
3aBHCHUMOCTH OT TpeOOBaHUN
3aKa3zyuka.

106

Kaxue TpeOoBaHuUs
NPEObSABISIOTCS K TTOMEIEHHIO
IVIE  XpPaHEHUsT  CBAPOYHBIX
MaTepuasoB?

CBapouHble MaTepUaIbl XPaHST B
CrenHaIbHO 000PYIOBAHHOM
MOMEIeHNH 0e3 OrpaHUYeHUs
TEMIEPATYPbl U BIAKHOCTH
BO31yXa




CBapouHble MaTepUalbl XpaHAT B
CrenHaIbHO 000PYIOBAHHOM
MOMCILCHUHU TTPU MOJ0KUTETLHOU
TeMIIepPaType BO3ayXa.

CBapovHble MaTepPHAIbl XPAHST B
CrieuaIbHO 000PYIOBAHHOM
MOMEIEHUH TP TEMIIEpaType He
Hwke 15°C 1 oTHOCUTENBbHOM
BJIAJKHOCTH BO31yxa He Oonee
50%.

107

Yro npoBepsitOT MpU KOHTPOJIE
CBapOYHbIX MaTepHUaOB?

ConpoBoauTenbHyO
AOKYMEHTAIUIO, YIIAKOBKY,
COCTOSIHHE U Pa3Mephbl
MAaTepUAJIOB.

BrIMONHAIOT KOHTPOJIE METAJLIA
1IBA ¥ HAIUJIABJIEHHOIO METAJJIA.

Bce TtpebGoBaHusA, yKka3aHHBIE B
nn 1l u?2.

108

Korga JIOJDKHA OBITD
MPOKOHTPOIMPOBAHA KaxKmast
napTus CBapOYHBIX
MaTepHuaioB?

Jlo Havana ee
MPOU3BOACTBECHHOTO
VICTIOJIb30BAHUSI.

OnHOBPEMEHHO C
HCIIOJIb30BAHUEM €€ ISt
MPOU3BOJCTBA NPOAYKLIUU.

B nmro0oe BpeMsi, HE3aBUCUMO OT
€€ MPOU3BOACTBEHHOTO
HCIIOJIb30BAHHUSI.

109

Kakue mapamerpsl HeOOXOAMMO
KOHTPOJIUPOBATH mocJje
BBITTOJIHECHUA IIOATrOTOBKH
neraneli U COOPOYHBIX EAUHUII
Mo CBapKy?

DopMy, pasMepsl U Ka4eCTBO
MOATOTOBKU KPOMOK;
MPAaBUJIIBHOCTD BBINOJHEHUS
Nepexof0B OT OAHOIO CEYEHUs K
ApYroMy; Apyrue
XapaKTePUCTUKH U Pa3MEPBI,
KOHTPOJIb KOTOPBIX
npenycmorped KL v ITT/1

dopmy 1 pazMepbl PACTOUYKH HITH
pa3gauu TpyO; KaueCTBO 3a4HCTKH
MOJITOTOBJIEHHBIX MO CBAPKY
KPOMOK ¥ MPUJIETAOINHUX K HUM
MOBEPXHOCTEN JleTallell U
cOOPOYHBIX €UHULL

Bce napamerpsl, yka3aHHbIE B
no 1l u2.

110

Yro npoBepsitOT MpU KOHTPOJIE
CBapOYHbIX MaTepHUAJIOB?

ConpoBoauTenbHYIO
AOKYMEHTAIUIO, YIIAKOBKY,
COCTOSIHHE U Pa3Mephbl
MAaTepUAJIOB.

BrIMONHAIOT KOHTPOJIE METAJIA
1IBA ¥ HAIJIABJIEHHOI'O METAJJIA.

Bce TpeboBanus, yka3aHHbBIE B
nn 1 u?2.
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YKkaxure OONYyCTUMYI IJIHHY

He Gonee 5 m.

NEePBUYHON Lenu mexny | He 6onee 10 m. +
IIYHKTOM NUTAHUS U | He 6onee 30 m. -
nepenBIKHON CBapOYHOM

yCTaHOBKOM?

112 C xakoit uenpto mnpousBomast | Jns yaanenus cepol u pocdopa. | -

MPOKAJIKY 3JEKTPOIOB? J1J1s1 TOBBILIEHHS IPOYHOCTH -
MeTaJljla CBAPHOTO I1IBA.
Jns ynaneHus Bjoard us +
TOKPBITHUS 3JIEKTPONIOB.

113 Uro BKJTFOYAET KoHTpoJsb | [IpoBepky moKyMeHTauy, +
Ka4ecTBa CBapOYHBIX | YIIAKOBKH, BHELIHETO BUA U
(HarJIaBOYHBIX ) MATEPUATIOB? JAHHBIX T10 Pa3pyLIAOLIEMY

KOHTPOJIFO HAIJIABIIEHHOTO

MeTaJia (MeTaa ImBa).

IIposepky cBapo4HO- -
TEXHOJIOTHYECKUX CBOHCTB.
Merannorpadgudeckuii aHau3 -
HAIUIABJICHHOT'O METaJlIa.

114 Ha ocHoBaHuM Kakmx Ha ocHOBe mpoN3BOICTBEHHOTO -
MEPOTIPHUSITHI ONPENEIISIOT OTIBITA.

PEKMMBI IPOKAJIKH 3M1EKTPOA0B? | OnpenenstoT Mo TEXHHYECKOMY +
MacIopTy Ha CBAPOUYHbBIE
MaTepHaJIbL.
Ha ocHOBaHMM pexkoOMeHaaluii -
HAJI30PHBIX OPTaHOB.

115 Uro ofo3Havator OykBel U | KieiimMa 3aBO/1a-M3rOTOBUTENS. -
uudpel B MapKUpoBKe cTajiel u | O003HaYeHUs] HOMEpPa TUIABKH U -
CIJIaBOB? NapTUU MeTala.

O603HaUEeHNE XUMHYECKUX +
3JIEMEHTOB U UX MPOLIEHTHBIN
COCTaB.

116 Kakyro poJIb urparot | HeliTpanusyroT BpeqHoe BIUsHUE | -
razoo0pasyroomue BemecTBa B | cepbl U pocdopa B MeTayuIe 1mBa.
3JIEKTPOTHOM MOKPBITUH? [ToBBIIAIOT TIACTHYHOCTD -

HAIJIABJICHHOT'O METaJlIa.

3amuImaroT pacriaBIeHHbII +
METaJll CBAPHOTO IIBA OT
B3aMMOJICHCTBHUSA C BO3JYXOM.

117 W3 kakux yCcioBUii BEIOMPAIOT BEJIMYHHBI
OTIpeNeIeHHBINH THAMETP TOKA
3JEKTPOJA ...

118 VYkazatb JIOMYyCKaeTCs Ty | 1a -
BBIBOINTH KpaTep M BO30YKOAaTh | HET +
Ayry Ha OCHOBHOM MeTajie 3a | TpeboBaHue He -
npenesamu msa’? perIaMeHTHPYETCSL.

119 C xakoli mnenbto BbIMONHSIETCs | Jsi  obecmeueHuss  MOJHOTO | -
NPUTYIUIEHHE B KOPHE Pa3leNIK | IpoBapa.




KPOMOK?

Jns mpeaoTBpalie s BBITCKaHUS
U3 pasfesiku KPOMOK JKHUIKOIO
MeTaJIa.

Jlns mpenoTBpaIieHus mpoxora u | +
o0ecreyeHts MOJHOTO POBapa.

120 Korma um B xakom oObeme | Ilepen ncnonp3zoBannem +
JOJIKHBI OBITH | MPOBEPSIETCS KAXKIAs TAPTHSI
MPOKOHTPOJIMPOBAHA BJIAXKHOCTH | (uroca(riiu Kakaast €e 4acTb, IpU
CBapOYHBIX (HIIFOCOB? UCTIOJIB30BAHUH MAPTHH 110

YacTsIM)

Kaxxnas maptust mposepsiercs B -
npoIiecce €€ UCTIONb30BAHUS B
IPON3BOJICTBE.

Ilepen ucnonbvzoBaHueM -
MIPOU3BOIUTCS BEIOOPOUHAs
NpoBepKa MapTHil (IrOCOB, HO He
menee 50% ot obmero ux
KOJINYECTBA.

121 TokoBuxpeBoi KOHTPOJIb | OLIEHKH MOBEPXHOCTHBIX U +

NPUMEHSIETCS IS, . . ... MOJTIOBEPXHOCTHBIX Ae(PEeKTOB
JJ1 UBMEPEHUS TOJILIMHBI +
MOKPBITUI WJIN CJIOEB
OTIPENIEJICHUS TOPSTYUX TPELIUH -

122 TokoBuxpesoii KOHTPOJIb | OINpeNeIeH sl SIeKTPUUECKON +

NPUMEHSIETCS IS, . . ... MPOBOAUMOCTH U MarHUTHOM
POHHMLIAEMOCTH MaTepraa
OLIEHKH METAJUTYpPTUYECKUX, +
MEXaHI4e
OTIPeNIeJICHUS] XOJIOJHBIX TPEUTHH | -

123 BuxpeTokoBbIit KOHTPOJIb 3TO HEpa3pyLIAOIIEro +
OOUH W3 BJEKTPOMArHUTHBIX
METOMIOB ............ KOHTPOJISL.

124 TonuuHOMETPHUST - 3TO METOJ | TOJIIMHBI METaJUIa +
UCCJICTIOBAHUS ..........

125 [IpoBeneHne  TOJNIIMHOMETPUH | YIBTPA3BYKOBBIM, MATHUTHBIM, +
BO3MOYKHO HECKOJIbKUMH | MEXaHHYECKUM, BUXPETOKOBBIM +
METOMIAMH. . . .. BU3YaJIbHBIM KOHTPOJIEM -

126 Axkycruueckast smuccus (AD) - BOJIH
3TO U3Jy4eHHe
KOHTPOJHMPYEMBIM 00BEeKTOM
yOPYTUX TOX  BO3JeHCTBHEM
HArpy3Ku

127 AKyCTUKO-3MHUCCHOHHAsI SKCILTyaTaluu +
nedexrockonus NPOBOJMTCS | MMPOBEIECHNUHN MTHEBMATHYECKUX +
npu WJIA TUAPABIMYECKIX UCTIBITAHUH.

IIPYU PEMOHTHBIX padoTax -

128 AKYCTHKO-3MHUCCUOHHBINA HepazpyIn

KOHTPOJIb - TMACCUBHBIA METOA AroIIero

AKYCTUYICCKOT'O KOHTPOJIA
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BepHo nm yTBepxkaeHHE, UTO na
aKyCTHUKO-3MHUCCUOHHBIN
KOHTPOJIb MIPOBOIST st
KPYTJIOCYTOYHOTO
MOHUTOPHHIA, TaK MW U
NEPUOIUYECKOTO TEXHUYECKOTO
IMarHOCTHPOBAHUS
130 [Tpumepnr 00BEKTOB | TPyOOIIPOBOABL, 3AMIOPHO- -
aKyCTHYECKO-3MHUCCHOHHOTO peryJanpyomas apMarypa
KOHTPOJIS BEPTUKAJIbHBIE CTAJIBHBIC IS -
HedTH U HeDTENPONYKTOB,
CTPOUTENbHBIC METAJUINIECKHUE, -
JKEJIE300€TOHHBIE KOHCTPYKIIHH
Bce ykazannabie 00BEKTHI +
131 Metamnyprudeckuii  BXOIHOMW | MPOBEPKY HaM4us ceprudukara | -
KOHTPOJIb (TpYyo, JIMCTOB, | WJIM MACIOPTa, MOJHOTHI
PO HIBHOTO NPOKaTa), | MPUBEIEHHBIX B HEM JJAHHBIX U
KOHCTPYKTHUBHBIX 3JIEMEHTOB | COOTBETCTBUS 3THUX JAHHBIX
KOTJIOB W  TpyOOmpoBOnOB, | TpeOOBaHMSIM CTaHAAPTA,
NOCTYNAIOIINX Ha MPENNpUATHE | TEXHHUYECKUX YCIOBUH HIIH
IUIE  W3TOTOBJICHUS, MOHTaXXa | KOHCTPYKTOPCKON TOKYMEHTALHH
WM PEMOHTA SHEPreTUYECKOrO | MPOBEPKY HAIMYHMS MAPKUPOBKHU H | -
00BEKTa, BKIJIFOUAET CJIEAYIOIIUE | COOTBETCTBUS €€ CePTH(HUKATHBIM
KOHTPOJIbHBIE OTIEPALIHH. .. . .. WJIA IACTIOPTHBIM JTAHHBIM
OCMOTp Me€Tajlia U -
KOHCTPYKTHUBHBIX 3JIEMEHTOB JJIsI
BBISIBJICHHSI TOBEPX
BKJIIOYAET BCE YKA3aHHBIE +
ornepanuu
132 ®pakrorpadpuss — 3TO Tpymma H3JIOM
METOIUK UCCJIeAOBAHUN
MaTepPHajJoB HA .......... , Hu
U3yUYECHHS CTPOEHUS u
OCOOEHHOCTEW MOBEPXHOCTHBIX
pa3pylieHuii (CKOJIOB, BMSITHH U
ap.) .
133 @pakTorpadpudecknii  aHaNIM3 | M3-3a MOBBILIEHHOW JJOMKOCTH -
MO3BOJISIET BBIIBUTD  SIBIISTFOTCS
M nehexth  monepxHOCTH MOJI3yYECTH CIIaBa, METaJlIa
PE3YJILTATOM ... MEXaHUYECKOro BO3IEiCTRYS, -
KOPPO3UOHHON YCTaJIOCTH WIIH
yCTAJOCTHOT'O Pa3pyIIeHUs WIN
BC€ YKa3aHHBIC MPUIHUHBI +
nedexToB
134 Hedexr tpermmnunl mo [OCT P -

HNCO 6520-1-2012
NOJPA3ACISAETCS HA CIACIYIOLINE

MPOAOJIbHAS,, MUKPOTPELLIMHA,
MoTnepeyHas ,pOAoIbHas

pamuanbpHasi , KpaTepHasi,
pa3po3HeHHas




BCE YKa3aHHbIe BUAfbI TPELLYH +

135 8 & KKakol rpynne no FOCT P Mpynnal
CO 6520-1-2012 oTtHocUTCA
[ECheKT - TpeLLyHa?

136 8 6 Kkakoin rpynne no FOCT P [pynna 2
CO 6520-1-2012 otHocUTCA

JEeKT - Mo/ocTU
1378 6 [lediexTbl nonocmno FOCT P ra3oBas nopa, paBHOMepHast

NCO 6520-1-2012 MOPMCTOCTb, CKOM/IEHME Mop,
MOAPA3AeNAeTCA Ha Criedytolvie  CBULLY,
BULbL......... JHENHasA MOPKCTOCT,

BbITAHYTas MO/IOCTb,
MOBEPXHOCTHbE MOpb,
MOBEPXHOCTHasA MOPUCTOCTb

BCe YKasaHHble BUdpl MosiocTed  +

138 8 6  ATTECTaUs TEXHONOMMN CBAPKA  Ha/MUMSA TEXHOOMYECKIX +
3T0 MpoLieypa NPOBEPKY BO3MOXHOCTEN, aTTecTOBaHHOMO
COOTBETCTBMS OpraHm3aLym MepcoHarna, CBapo4HOro
Tpe6osaHMsam HAKC 000py/A0BaHA 1 pa3paboTaHHOM
(HawwioHanbHOro areHcTea MPOV3BOACTBEHHO-TEXHNUECKOI
KOHTPO/151 CBapKW), a JIOKyMEHTALAN.
MMEHHO............. Ha/UMA TEXHOSOMYECKIX
BO3MOXHOCTEN, CBAPOYHOIO
000py/10BaHMS
Ha/UMA TEXHOOMYECKIX

BO3MOMHOCTEA, aTTECTOBAHHOO
MEPCOHara, CBapOUHOTO

0060py/0BaHMS
139 8 6 ATTECTaLYIA TEXHOOMM CBAPKY OracHbIX
[3eT BOSMOXHOCTb MPOBOAMTH
CBapOYHbIe paboTbl Ha.........
MPOV3BOACTBEHHBIX 0OBEKTAX.
140 8 6 KapraTEXHOMOM4ecKoro JOKYMEHT-VHCTPYKLYA, +
MpoLiecca aTo....... BblaBaeMas CBAPLLKY [y1A
MPaBWILHOMO BbIMO/THEHIA PabaT.
B TexkapTe NponmcbIBaeTCA BCE:
OT TWMa CBapKM [0
reOMETPUYECKMX PACcHETOB
MOXET M0/Ib30BaTLCS Crieyamet — +
M0 KOHTPO/THO KaueCTBa.
He siBnsieTca 06s3aTe/bHbIM
JI0KYMEHTOM [T OMaCHbIX
MPOV3BOLACTBEHHbIX OOLETOB
141 8 & ATTeCTaUyMO CBAPLLMKA C B/OM (CMOCOGOM) CBapKY

MPOBOLAT MyTeM MPOBEPKM ero  (HarviaBky), Mo KOTOPOMY OH
MPaKTUYECKVX HaBbIKOB U1 arTecTyercs



TEOPETUYECKUX 3HAHUI B
COOTBETCTBUH ..........

HaIPaBJICHUEM €O
MIPOU3BOACTBEHHOM NEATENBHOCTU
(rpynma niaM HauMEHOBAaHHE
TEXHUYECKHUX YCTPONCTB, CBAPKY
KOTOPBIX BBINOJIHAET CBAPIIMK Ha
MIPOU3BOACTBE

BUJI BBIMTOJIHAEMBIX padoT —
U3TrOTOBJICHHE, MOHTAXK, PEMOHT).

BCC YKA3aHHBIC BbIIIC HABbIKH

142

BrimyxknocTs 3aBOJICKHX
MPOAOJBHBIX W  CIHPAJIbHBIX
IIBOB CHAapy>Xu U HU3HYTPHU
TPyOBI ClieAyeT yAalaTh IO
BEJIUYHHBL. . . ... ..

ot 0 5o 0,5 MM Ha PacCTOSIHUU OT
10 1o 15 MM oT TOpLA TPYOBI

ot 0 go 1,0 MM Ha paccTossHUH OT
10 1o 15 MM OT TOpLA TPYOBI

ot 0 10 2,0 MM Ha pacCTOsIHUU OT
10 o 15 MM oT TOpLA TPYOBI

143

JinuHa ypanseMbIX y4acTKOB
YCUJIEHHS TPOJOJIbHOTO  IIBa
IOJDKHA ~ OBITB  TOCTATOYHOH

IUIsl BBITIOJIHEHUS
HEPa3pyIIarOIEro KOHTPOIIS
Ka4eCTBa CTBHIKOBBIX CBaPHbIX
COeANHEHUH PU3MIECKIMHU
MeTonamu u onpeaensatses HJ B
COOTBETCTBYIOIUX OTPACIISIX.

IUIS1 BBITTOJTHEHHST
Hepas3pyLIAoLIero KOHTPOJIS
Ka4eCTBa CTHIKOBBIX CBAPHBIX
COoeANHEHUH PU3MIECKIMHU
METOIaMHU

onpenenstbes K/ B
COOTBETCTBYIOIIUX OTPACIIAX.

144

C kakoi 1IEJIBI0 BLITIOJHAETCS
MPUTYIUIEHUE B KOPHE Pa3IeKu
KPOMOK?

Hns  obecriedeHuss  TMOJIHOTO
npoBapa.

Jlns mpeaoTBpalie s BBITCKaHUs
W3 pasfesiku KPOMOK JKHUAKOTO
MeTaJIa.

Jlns npenoTBpalleHus NpoKora u
o0ecredeHys MOJHOTO IPOBapa.

145

IIpu  cOopke  momycTumoe
CMeIlleHHe HAPYKHBIX KPOMOK
3JIEKTPOCBAPHBIX  TPyO €O
CTE€HKOH TONUHON 10 MM H..

Oonee He MODKHO mpeBbimuaTh 10
% HOPMaTHUBHOMN TOJILUHBI
CTCHKH, HO AOJDKHO COCTaBJIATH
He Oosiee 3 MM

Oonee He MODKHO mpeBblnaTh 30
% HOPMaTHUBHOMN TOJILUHBI
CTCHKH, HO AOJDKHO COCTaBJIATH
He Oosiee 3 MM

Oonee He MODKHO mpeBblaTh 20
% HOPMaTHUBHOMN TOJILUHBI
CTCHKH, HO AOJDKHO COCTaBJIATH
He Oosiee 3 MM

145

IIpu Tonmuue crenku mMeHee 10
MM  JONYyCTUMOE  CMELIEHUe
HApYy>KHbIX KPOMOK HE IOJDKHO
MPEBBIIIATS ... ...

20 % HOpMaTUBHOMN TOJILIIUHBI

CTCHKU

He Hopmupyercs

He Gomnee 3mm
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Kakue mapamerpbl HeOOXOAMMO
KOHTPOJIUPOBATH mocJje
BBITTOJIHCHUA IIOATOTOBKH
neraneli U COOPOYHBIX EAUHUII
Mo CBapKy?

DopMy, pasMepsl U Ka4eCTBO
MOATOTOBKU KPOMOK;
MPAaBUJIIBHOCTD BBINOJHEHUS
Nepexoa0B OT OAHOIO CEYEHUs K
OPYroMy; Apyrue
XapaKTePUCTUKH U Pa3MEPBI,
KOHTPOJIb KOTOPBIX
npenycmorped HKJ v ITT/1

dopmy 1 pazMepbl PACTOUYKH HITH
pa3gauu TpyO; KaueCTBO 3a4HCTKH
MOJITOTOBJIEHHBIX MO CBAPKY
KPOMOK ¥ MPUJIETAOINHUX K HUM
MOBEPXHOCTEN JleTallell U
cOOPOYHBIX €UHULL

Bce napamerpsl, yka3aHHbIE B +
nn 1l un?2.

147 Korma um B xakom oObeme | Ilepen ncnonp3zoBannem +
TOJIKHBI OBITH | MPOBEPSIETCS KAXKIAs TAPTHSI
MPOKOHTPOJIMPOBAHA BJIAXKHOCTH | (uroca(Miiu Kakaast ee 4acTh, IpU
CBapOYHBIX (HIIFOCOB? UCTIOJIB30BAHUH MAPTHH 110

YacTsIM) WJIH COOTBETCTBHE
JOMYCTUMBIX CPOKOB

UCTIOJIB30BaHUS (PIIFOCOB B
3aBHCHUMOCTH OT X MapKH U
YCJIOBUI XPAHEHUs.

Kaxxnas maptust mposepsiercs B -
npoIiecce €e UCTIONb30BAHUS B
IPON3BOJICTBE.

Ilepen ucnonbpzoBaHueM -
MIPOM3BOIUTCS BEIOOPOUHAs
npoBepKa mapTuil (IrOCOB, HO He
menee 50% ot obmero ux
KOJINYECTBA.

148 K munycam metona MHUKPOTpE
pamuanMoOHHON 1e(eKTOCKOHH IIUHBI
MOYKHO OTHECTH HECITIOCOOHOCTD
BBIABIISITH J€(EKTHI B BUIE

149 [Ipasuna onenku nedpexraoctu | FOCT ISO 17636-2017 +
CBAPHBIX COENUHEHUN NpPH I'OCT UCO 17636-2017 -
PagualOHHOM KOHTPOJIE I'OCT 17636- 2014 -
OTIPENENEHBI .............

150 MarsuTHONOPOILIKOBBIN 1op u

TPELINH

MeTon OueHb 3(PQPeKTHBEH IS
oOHapyKeHHsI OBEPXHOCTHBIX
WIA PACIIONIOKEHHBIX OJIU3KO K
MOBEPXHOCTH...........




2. 2. O1eHOYHBIE CPECTBA ISl TAOOPATOPHBIX padoT.

Tembl Ta00opaTOpHBIX padoOT (4-X YaCOBBIC):

BusyanbHO - ONTHYECKUI KOHTPOJIb KAYECTBA CBAPHBIX COCIMHEHUM.

Br160op napameTpoB 1 METOJOB PaARALMOHHOIO KOHTPOJIsl. OUEHKa KauecTBa
CBapHBIX COCAMHCHUI IO CHUMKAM.
KOHTpOnb repMETHYHOCTH CBAPHBIX COCAMHECHUN.

OnpeneneHue KayecTBAa CBApHBIX COCAMHEHWM pa3pyllAOLIMMU METOJaMU
KOHTPOJISL.

[TpakTuyeckue 3aHsATHs (paccunTaHbl HA 4 yaca)

1.

2.
3
4

Meramiorpadgusi MUKpOIUTM (OB CBAPHBIX COETMHEHUI

Hzyuenue stanonos ctpykryp nmo I'OCT 10243

Hzyuenue stanonos ctpykryp no ['OCT 11878 u I'OCT 5640

H3yyeHne cocTaBa OCHOBHBIX JTalOB TEXHUYECKOTO JWArHOCTUPOBAHUS
metaia u CC odopyaoBaHust

MakcumanbHOE KOJMYECTBO OayIOB 3a BBIMNOJHEHWE OJHON Ja00paTopHOM

(MpaKkTUYeCKOii) padOTHI COCTABISET 5 OAIUIOB

3ananue Komnuuec
Kpurepun ouennsanus TBO
0aoB
JlabGoparopHeie JlaboparopHas (mpaKTU4ecKas) pabora] S
(MPaKTUYECKUE) BBIMIOJITHEHA ~ MOJHOCTBIO  0e3  ommOOK U
padoThI HETOYHOCTEH.

Hanmuume  HeOonpmmMx  morpemHocteid  mo| 3-4
OTHOILUEHHUIO K BBIIIEU3TIOKEHHBIM TPEOOBaHUSIM,
HE SBJISIFOLIMXCS TPYOBIMH OMIMOKAMH.

HUmeercs onmHa rpydas ommbOka, HO xoa| 1-2
BBITIOJIHEHHUST ~ TAOOPATOpHOH  (MPaKTHYECKOM)
paboTHI BBIIEP)KAH U BEPEH.

JlaGoparopHas (MpakTUyecKas) paboral] O
BBITIOJTHEHA C HECKOJIBKUMH IPyOBIMU OIIMOKAMH.
XO0/1 BBITIOJTHEHHS HEBEPEH.

Wnm paboTa He BBIOJTHEHA COBCEM.




3. OueHOYHBIE CpEeACTBA [ TPOBEICHHUS MPOMEKYTOYHOIO KOHTPOJIA

(MPOMEKYTOYHOM aTTECTALIAH )

Cemectp Bun Bua KOHTPOJIBHOTO MEPONPUATHS bannbhele
MPOMEKYTOUHOU OLIEHKU
aTTecTaluu
7 OK3aMeH TecToBbie 3amanus 20
KommnekcHoe  3amanme  (3K3aMEHALIMOHHbBIC 30

BOIPOCHI, MPAKTHIECKOE 3a/1aHHUE)

8 Dx3ameH TecToBBIE 3aMaHMs 20

KommiekcHoe  3amaHuwe  (9K3aMEHAL[MOHHBIC 30
BOIIPOCHI, MPAKTUIECKOE 3a/1aHHUE)

3.1. TecToBBIE 3a1aHUS

TecToBblE 3amaHUs MPOMEXKYTOUHOH aTTeCTalMKM MPEACTABISAIOT COOOM
COBOKYITHOCTh TECTOBBIX BOMPOCOB TEKYIIETO KOHTPOds. CTyAeHT BbINOJHSAET 20
TECTOBBIX BOITPOCOB.

[TpaBuJIBHO BBINOJHEHHOE OAHO TECTOBOE 3aJaHWE OLeHHWBacTcs B 1 Oamr B
ciydyae ommOo4HOTO OoTBeTa — O OayyioB. MakcMMaabHOE KOJUYECTBO OalioB 3a
BBITIOJTHEHWE TECTOBBIX 3aJaHUi MPH MPOBEICHUH MPOMEKYTOUYHOH arrectaumu — 20
OasioB.

3.2 KoMIUIEKCHOE 3ajaHue (IK3aMEHAIMOHHBIA OWIIET)

bunetsl 3K3aMeHa paBHOLIEHHBI MO TPYTHOCTH, OAMHAKOBBI MO CTPYKTYPE,
napajyieNibHbl TI0  PacroJIOKEHUIO 3anaHuii. buner conepxut 1TeopeTHuecKuii
BOMPOC U3 MPOMIEHHOr0 Kypca U OJHO MPAKTUUECKOE 3aJaHHE.

3.2.1 DK3aMeHAMOHHBIE BOITPOCHI:

7 cemectp

. Knaccudukanums METOI0OB KOHTPOJIS.

Cragnu u3noca Metajyia? YKaXUTE BUJIBI yCTATOCTH METAILIA.
. Buziel BEIOOPOYHOTO KOHTPOJIS METAIUIONPOAYKIIMA?

. YKaXUTe MPU3HAKKA XPYTNKOTO pa3pylIEHUsI.

. YKaXUTe MPU3HAKH BSI3KOTO PA3PYyLLICHUS.

. YKaXUTe MPU3HAKA YCTAJIOCTHOTO Pa3pyLICHUSI.



7. YKQKUTE NPU3HAKK TEPMUYECKOTO PA3PYLICHUS.
8. YK&KWTE NMPU3HAKK KOPPO3HMOHHOTO PA3PYILUEHUSI.
9. YKaXWUTE BUABl HEMETAUIMYECKUX BKIIFOYEHUH B CTAISAX ?

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.

VYKaKuTE BUIbI METAUIOTPAPUUECKIX NCCIIETOBAHMI?
VYKaKuTe BUIbl AHATTN3a MUKPOCTPYKTYPBI?

YKaKATE BUJBI U3]IOMOB?

[TocnenoBaTebHOCTh U3rOTOBIEHUS MUKPOLLTA(HOB?
VYKaKuTe BUIbl MAKPOCKOMMYECKOTrO aHaIA3a?
VYKaKuTe BUIbI ONPEACICHAS IEHCTBUTEILHOTO 3€pHA?
Ykaxure Buabl abeppanuii?

YKaxkuTe BUAbI OOBEKTUBOB?

VYKakuTe BUAbI OKYJISPOB?

YKakuTe BUbI TaMI JJIs1 OACBETKA MUKPOLLTH(OB?

20. YKaXUTe BUbI TPABICHHS MAKPOLLTA(OB?

21.  YKaxuTe BUABI IIKYPOK?

22, Ykaxute BUAbI aOpa3uBHBIX TOPOIIKOB?

23.  YKaXuTe BUIbI ATMA3HBIX MACT?

24. Makpoctpykrypa ouenusaetcs o ['OCT?

25. DTaJIOHBl MUKPOCTPYKTYPbI oneHuBaetcs no ['OCT?

26. CootHouieHue nepnuta u peppura ouenupaercs mo 'OCT?

27. COOTHOILEHHE 3EPHUCTOrO M MIACTUHYATOrO nepnura oueHusaercs no ['OCT?
28. COOTHOILIEHHE MAPTEHCUTA U TPOOCTUTA oneHuBaerces o 'OCT?

29.  YKaXuTE BUABI METAJUIOMUKPOCKOIIOB.

30.  IlpuBenuTe mpUMEp MCIOJIB30BAHMS TMarpaMMbl paccesiHUs-pazOpoca.

31.  llpuBenurte mpuMep UCIOIB30BaHUS AuarpaMmsl Ilapero.

32.  llpuBenuTe NpUMeEp MCMOIB30BAHMS TUCTOTPAMMBI

33.  IlpuBenuTe mpuUMEp UCMOJIB30BAHKS TPEBOBHIHOM IUarpaMmmbl

34.  IlpuBenuTe NpUMEpP UCIIOJIB30BAHMS KOHTPOJIBHBIX KAPT YIPABISEMOCTH.

35.  llpuBenuTe mpUMEp UCMOJIB30BAHNUS KOHTPOIBHBIX JTUCTKOB.

36. llpuBenure TpPUMEP  KCMOJNB30OBAHUS  OJIOK-CXEMBI  TE€XHOJIOTMYECKOIO
nporuecca.

38. KakoBa KOHEYHas 1e/lb MPOBEACHUS KOHTPOJISI KayeCTBa CBAPOYHBIX
MaTepruaioB?

39.B Kakux ciyyasx MpPOU3BOIAT OLICHKY CBAPUBAEMOCTH MeTa1a?

40.

Kak KOJIM4eCTBEHHO OLICHUBAIOT CBaApuBaCMOCTb MeTaja’?

41 Kakue ne(ekTbl XapakTepU3yrT CBAPUBAEMOCTh MeTaLIa?
42 Kak KaueCTBEHHO OLICHUBAKOT CBAPUBAEMOCTh METAJLIA?

N o kW=

8 cemecTp

VYKaKUTE TPU3HAKA BA3KOTO PA3pPyIICHUSL.
VYKa)uTe TPU3HAKA YCTATOCTHOTO PA3pyILICHUS.
VYKaKuTE TPU3HAKKA TEPMUAYCCKOTO PA3PyLICHUS.
VYKaKuTE TPU3HAKA KOPPO3UOHHOTO PA3PYLICHHUS.
Hepazpyaronme MeToapl KOHTPOJISL.
Pazpyaroume MeToap1 KOHTPOIIS

C d4ero HaumHaETCH JuarHoctuka. KakoBa KOHeYHas ILElb IIPOBCACHUA

KOHTpOHH KaucCTBa CBAPOYHLIX MaTepI/IaJ'IOB?

8.

B kakux ciyyasix mpou3BOJAST OLEHKY CBAPUBACMOCTH MeTajlia?



Kak K0/IM4eCTBeHHO OLIeHMBAKOT CBapMBaeMOCTb MeTasna?
Kakue fedeKTbl XapakTepu3ytoT CBapMBaeMOCTb MeTasna?
Kak Ka4yeCTBEHHO OLEHMBAKOT CBapMBaeMOCTb MeTa1a?
Buabl BbIGOPOYHOI0 KOHTPO/S METa/II0NPOAYKLUNN?
YKaXXnUTe METOAbl ANarHOCTUKM MeTa/INIMYeCKNX Cr/1aBoB.
YKaxute 060pyaosaHve 41d NpoBeaeHNs anarHoctTuky (metogamm HK).
C 4ero Ha4yMHaeTCAa AmMarHocTmka?
Kakue cneumannctbl HEO6X0ANMbI A1 YCTAHOB/IEHUS NPUYNHBI aBapuin?
YKaXKnTe NPUYmHbl BO3HUKHOBEHUS Ae)eKTOB.
Kakumy  MeTofamMy  KOHTPOMA  BbISBASAKOTCA  MUKPOTPELMUHBLI?
19. Hapy>xHble aedeKTbl 1 MeTOAbI KOHTPO/S, UCMO/b3YeMble A/1 UX BbISBIEHWA.
20.4Y70 Takoe AeeKT CBAPHOro COeANHEHNA?
21. Kakue MoryT 6bITb MPUYMHbLI 06pa3oBaHMA OeWEKTOB B CBAPHbIX COEANHEHUAX?

BREGRBREB®

22.Ha Kakue rpynnbl KNacCcumLMpoBaHsb! AedeKTbI?
23. Ha Kakmx yd4acTKax 30Hbl CBApHOro COeAUHEHUs MOXKET pacnojararbcs
npoAo/bHas TpeLwmHa?

24. Kakuve BuAabl Ae(eKTOB SABNAKOTCA Hambosiee OnacHbIMKM A/1A 3KCnyarauumn?
25. Ha30BMTE OCHOBHble OTANYMA  MeEXAy CKOMJeHWem nop, Lenovykamu
nop 1 NOPUCTOCTLHO.

26. KOHTPO/b BHELUHUM OCMOTPOM.

27. Pagmorpaduyeckunia, paamomMeTpUYeCcKnii KOHTPO b,

28. ¥ NbTpa3ByKOBble METOAbI KOHTPO/IA.

29. MeTof akyCTUYEeCKOM 3MUCCUM.

30. DNneKTpoMarH1UTHbIe MeToAb!.

31. MeToAbl KanuNIApHOro HepaspyLUatLLEro KOHTPOsS.

32. B Kakoil MOMEHT creayeT WCnpaensTb [AedieKTbl CBapPHbIX COeAVHEHUN

noAsiexatymx nocneaytoLlen TepMoobpadboTke?

33. Kakne MeToapbl BK/HOYAET HepaspyLlaloLuii KOHTPO/b CBAPHbIX COEANHEHWIA?
Kakune MeTofbl BK/OUAET paspyLLatoLLMii KOHTPO/b CBAPHbIX COEANHEHNIA?

34. [edekTbl cBapoyHoro npomussogctea no FOCT P MCO 6520-1-2012- aTo0......

35. ATTecTauus TEXHONMOTMW CBapKM 3TO MpoLeaypa MNPOBEPKU COOTBETCTBMSA
opraHusauum TpebosaHmsm HAKC (HaumoHanbHOro areHcTBa KOHTPOASA CBapKu), a
VIMEHHO

36. ATTecTauua TeEXHONOTNN CBAPKW.

37. ATTecTauWOoHHbIE UCMbITaHUS CBaPLLIMKOB.

38. dpakTorpauyecknii aHanm3 - CyLLHOCTb MeToa U 06/1aCTb NPUMEHEHMS.

39. TOKOBUXPEBOW KOHTPO/Ib - CYLLLHOCTb MeToa U 061acTb NPUMEHEHNS.

40. AKYCTUKO-3MICCHOHHaA [eheKTOCKONKMA - CYLLIHOCTb METOoa 1 06/1acTb NMPUMEHEHUS.

3.2.2 MNpakTnyeckme 3afaHus



7 cemecTp.

1. [adite onpenencuue aedexkra MCO65201-1-402, npuBeauTe CXEMATUYHOE
NOSICHEHUE (PUCYHOK, 3CKK3). Ha30BUTE NpuuKHYy NOSIBICHUS AePEKTA.

2. Jaiite onpenenenue aedexra MCO65201-1-4021, npuBeauTe cxeMaTHuHOE
NOSICHEHHE (PUCYHOK, 3CKH3) .Onpenenure BO3MOKHBIC BAPHAHTHI I YCTPAHCHHS
JAHHOTO JedeKTa.

3. aiire onpenenenue nedexra ¢ UCO65201-1-4012 no UCO 65201-1-4014,
MPUBEUTE CXEMATHYHOE MOSCHEHHUE (PUCYHOK, ICKU3).

4. Jadite onpenenenue aedpexkra MCO65201-1-2024 u UCO 65201-1-2025,
NPUBEANATE CXEMATUYHOE MOSCHEHUE (PUCYHOK, 3CKH3). YKAKUTE METOABI KOHTPOJIS
JUTSL BBISIBTIEHUS TAHHBIX AC(PEKTOB.

5. aitite onpenencuue aedexkra MCO65201-1-602, nmpuBeauTe CXEMATUYHOE
NOSICHEHUE (PUCYHOK, 3CKU3). HazoBUTE NMpu4KHYy MOsBICHUS Ac(]PEKTa.

6. Jlaiite onpenenenue nedexra MCO65201-1-5014 u MUCO65201-1-5015
NPUBEANATE CXEMATHYHOE TMOSCHEHUE (PUCYHOK, 3CKK3) .OmpencnanTe BO3MOXKHBIC
BAPUAHTHI AJIs1 YCTPAHEHUSI JAHHOTO Ne(EKTA.

7. Jlaiite onpenencuue nedekra ¢ MCO65201-1-301 no UCO 65201-1-3013,
NPUBEANATE CXEMATHYHOE TMOSICHEHHE (PUCYHOK, 3CKH3). ). YK&KHATE METOJbI
KOHTPOJISI TSl BBISIBJIEHUS TAHHBIX AC(PEKTOB.

8. Haiite onmpenencuue nepekra HMCO65201-1-5011 u UCO 65201-1-5012,
NPUBEANATE CXEMATUYHOE MOSCHEHUE (PUCYHOK, 3CKH3). YKAKUTE METOABI KOHTPOJIS
JUTSL BBISIBTIEHUS TAHHBIX AC(PEKTOB.

9. OnuummTe METOBI OLICHKH IO MUKPOLIIH(aM HEMETAIITNYECKUX
BKIIOUeHuit no metony L, g cynedunos (I'OCT1778-2022).

10. OnuimmTe METOABI OLIEHKH 110 MUKPOLLTA(haM HEMETAIITMYECKUX
BKIIOUeHuit no metony L, s vutpunos (I'OCT1778-2022).

8 cemectp

1. Onuumre nomyckaemble aedextel MCO65201-1-2025 mpu npoBencHUn
KOHTPOJISI KauyeCTBa CBApPHBIX COCIAMHEHWH s ypoBHed kadectBa D, C B
OPUBEANATE CXEMATHYHOE TMOSICHEHUE (PUCYHOK, 3CKHM3). ). YK&KHATE METOJbI
KOHTPOJISI TSl BBISIBJIEHUS TAHHBIX AC(PEKTOB.

2. Onmmmre pomyckaembie  nedexter  MCO65201-1-5011-5013  npm
NPOBEICHUM KOHTPOJISI KAUECTBA CBAPHBIX COCAMHEHUN JUIs YPOBHEH kadectBa D, C
B npuBeauTe cxeMaTM4HOE MNOSCHEHUE (PHUCYHOK, 3CKH3). ). YKAKHUTE METOJbI
KOHTPOJISI TSl BBISIBJIEHUS! TAHHBIX AC(EKTOB.

3.0Omummre pomyckaemble nepektel MCO65201-1-4021 npu npoBeacHun
KOHTPOJISI KauyeCcTBa CBApPHBIX COCIAMHEHWH  nans ypoBHel kadectBa D, C B
NPUBEANATE CXEMATUYHOE TMOSICHEHHE (PUCYHOK, 3CKH3). ). YK&KHATE METOJbI
KOHTPOJISI TSl BBISIBJIEHUS TAHHBIX AC(PEKTOB.

4.Omuummre pomyckaemble aedexkter MCO65201-1-509-511 npu npoBeacHun
KOHTPOJISI KauyeCTBa CBApPHBIX COCIMHEHWH  nans ypoBHel kauectBa D, C B
OPUBEANATE CXEMATHYHOE TMOSICHEHHE (PUCYHOK, 3CKH3). ). YK&KHATE METOJbI
KOHTPOJISI TSl BBISIBJIEHUS TAHHBIX AC(PEKTOB.



5. Onummre pomyckaembie nedexkrsr MCO65201-1-5212,5213,5214 npm
IPOBEICHUM KOHTPOJISE KAUECTBA CBAPHBIX COCAMHECHUN JUIs YPOBHEH kauectBa D, C
B npuBeauTe CXeMaTHMYHOE TOSICHEHUE (PUCYHOK, JCKH3). YKAKHUTE METOIbI
KOHTPOJISI TSl BBISIBJIEHUS! JAHHBIX AC(EKTOB.

6. Omummre ponyckaemblie aedextsr MCO65201-1-2011, 2012 npm
IPOBEICHUM KOHTPOJISI KAUECTBA CBAPHBIX COCAMHECHUN JUIs YPOBHEH kauectBa D, C
B npuBeauTe cXeMarTM4HOE MOSICHEHUE (PUCYHOK, ICKM3). ). YKAXKUTE METOJbI
KOHTPOJISI TSl BBISIBJIEHUS! JAHHBIX JC(PEKTOB.

7. OnummMTe METOBI OLICHKH MO MUKPOLLTA(AM HEMETAITUNYECKIX
BKitoueHuit mo metogam 1, K mns cynedpunos (I'OCT1778-2022).

8. OnuImMTE METOABI OLICHKH 110 MUKPOLLUTM (PaM HEMETAIIITMYECKUX
BKItoueHuit no metogam LK ams vurpugos ('OCT1778-2022).

9. OnummTe METOBI OLICHKH MO MUKPOLLTA(pAM HEMETAIITUYECKIX
BKIItOueHuit mo metogam HULJI mis cyneduaos ('OCT1778-2022).

10. OnuImTe METOABI OLIEHKH MO MUKPOLLTU()aM HEMETAIITHYECKAX
BKItoueHuit mo metogam LIT nns amrpuaos (I'OCT1778-2022).

[Ipy  BBINOJHEHWHM  TNPAKTHYECKUX  3aJaHUNA  CTYACHTBI  MCIIOJNB3YIOT
neicteyrone ['OCTel 1 HODMATUBHYHO JOKYMEHTALMIO.

Kpurepnun olieHUBaHuS.

CyMMapHO OIICHMBAIOTCS OTBETHI HAa BOMPOCHI W pemeHue 3aaaud. OTBETHI
JOJKHBI OBITh Pa3BEPHYTHIMU, MOJHBIMU. KaXkblii mpaBWIbHBIA OTBET HA BOMPOC
oricHuBaeTcs 10 10 6am10B B 3aBUCHMOCTH OT TTOJIHOTHI OTBETA.

OneHuBaeTcs MOJHOTA PACKPBITHS MaTepualia, JOTHUYHOCTh W3JI0KCHUS
Marepuana, YMEHUE WITIOCTPUPOBATh KOHKPETHBIMA MPUMEPAMHU;, 3HAHUE (HOPMYII,
TEPMUHOJIOTHH, 0003HAYCHMIA, UCMOb30BaHUE MPO(ECCUOHATBHON TEPMUHOJIOTHH,
JIEMOHCTPAIlAsSl YCBOCHHOTO PAaHEE Marepuana, CaMOCTOATEILHOCTh B HW3JIOKCHHUH
Marepuania.

MaxkcumalbHOE KOJIUUECTBO Oa/IOB 32 KOMIUICKCHOE 3aanue — 30 0alioB.

Kpurepuu oneHnBaHusi OTBETOB HA BOIIPOCHI Konuuectso
OamioB
— MOJIHO PaCKPBITO COEPKaHUE MaTepUaa; 9-10
— Marepuas  M3JO0KEH  IPAMOTHO, B  ONPENEJIEHHOH  JIOTHYECKOHN
MOCJIE0BATEIbHOCTH,;

— IPOJIEMOHCTPHUPOBAHO CHCTEMHOE H ITyOOKOE 3HAHHE MaTepHhaa,

— TOYHO HCIOJIb3YEeTCs] TEPMUHOJIOT U,

— [IOKa3aHO  yMEHHE  WIIIOCTPUPOBATb  TEOPETHUECKHE  MOJIOXKEHUs
KOHKPETHBIMU NIPUMEpaMy;

— IPOAEMOHCTPUPOBAHO TOJHOE YCBOGHHE OCHOBHOM JIUTEpaTypbl U
JIEKLIHOHHOIO MaTepuaa.




— BOTIPOCHI U3JIATAF0TCs] CHCTEMATU3UPOBAHO M TIOCIEAOBATENBHO;

— IIPOJIEMOHCTPHPOBAHO YMEHHE aHAJIM3MPOBATh MaTepHaj, OJHAKO HE BCE
BBIBOJIbI HOCSIT apPTYMEHTHPOBAHHbII U 1OKAa3aTeNbHBIN XapaKkTep;

— MPOAEMOHCTPUPOBAHO YCBOEHHE OCHOBHOW JIUTEPATypbl U JIEKLOHHOTO
MaTepuania,

— OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBaHHIO Ha MAKCHMAJbHYIO OLIEHKY,
HO MpH 5TOM HMEeT OOWH U3 HENOCTAaTKOB. B H3JIOKEHHUH AOMYLIEHbBI
HeOosbInre MpoOebl, He MCKA3UBIINE CONEP)KAHUE OTBETA, NOMYIISHbI OIMH-
IBa HeJ0YeTa MPH OCBELIEHHH OCHOBHOTO COJEPKaHHs OTBETA, UCTIPABICHHBIE
IO 3aMEYaHHUIO NPENOAaBATENS,

— nonymieHel omuOKka wuiam Ooyee JABYX HEOOYETOB TMPH  OCBEIECHUH
BTOPOCTEINEHHBIX BOMPOCOB.
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— HEMOJIHO WJIM HETIOCJIENOBAaTEbHO PAaCKpBhITO COZep:KaHHME MaTepuana, HO
noka3aHo oOliee MOHMMAaHHE BOIMPOCA W MPONEMOHCTPUPOBAHBI YMEHHS,
JOCTAaTOUHbIE JUIsl JalbHEHNIEro yCBOEHUs MaTepuaa;

— IMEJIMCh 3aTPyOHEHHs] WM JOMYyLIEHbl OIMOKU B OMpPENEeNeHHUU MOHATHH,
HCIOJIb30BAHUH TEPMUHOIIOTUH;

— HETOJIHOE 3HAHUE TEOPETHYECKOro Marepuaja, OOy4aroIIMHCS HE MOXKET
MIPUMEHUTDH TEOPHUIO C MPAKTUYECKUMH BBIKJIAKAMHU;

— IPOAEMOHCTPUPOBAHO YCBOEHHE OCHOBHOM JHMTepaTypbl U JIEKLMOHHOI'O
MaTepua’a.

-HE PACKPBITO OCHOBHOE COiep KaHue y4eOHOro MaTepHana;

— oOHapy:KeHO He3HAaHWe WM HEeTIOHUMaHue OoJblnel Wi HanOoliee BasKHOH
94acTH y4eOHOro MaTepHuana,

— AONMYHICHBI OH_II/I6KI/I B ONPCACICHUU l'IOH$ITI/II\/'Ij npu HUCIOJb30BAHUN
TCPMUHOJIOTUH.

3anaHue
Kpurepun ouenusanus

Konuuec
TBO
OayuioB

HpaKTI/ILIeCKOG 3adaHue 3aI[aHI/Ie BBITIOJIHCHO TMMOJIHOCTBIO, HAaHbl TIPABHUJIBHLIC

pacu€ToB.

nosicieHus. lloka3aHO yMeHHE CTPOMTb AUArpaMMbl,
rpad UKy, CXeMbl Ha OCHOBE IPABHJIBHO BBINOJHEHHBIX
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rpyObIMH OIIMOKaMH.

Hannune HeOONBLINMX TOTrPEIHOCTEH MO OTHOLICHHIO K
BBILIEH3JIO)KEHHBIM ~ TPEOOBaHMSIM, HE  SIBIISIOLIMXCS
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BBIACPIKAH U BEPEH.

HNmeercss omna rpyOasi ommOka, HO XOI peIleHUs
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3amaHue  BBINOJIHEHO C  HECKOJBKUMH  TIpyOBIMH
omnOkaMu. XOa peleHns HEBEPEH.

WUnu 3apmaHne He BBINOJHEHO COBCEM. XOJ pelleHus
OTCYTCTBYET.




