Информатика
Выполнить до 27.03.20
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Обратная связь: belyaeva-os@yandex.ru


Технология, МДК
Реферата на тему "Дефекты сварные и методы их исправления".
Реферат подготовить на следующую неделю.
[bookmark: _GoBack](книги скинуты на сайте в формате pdf)






Физика
Билет №11
Тема: Испарение. Влажность.
	Сдать до 27.03.2020	
Обратная связь: gusevarpet@yandex.ru

Форма ответа: ответ на экзаменационный билет.




Химия
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 Обратная связь: himmoza2010@mail.ru
Сдать до 27.03.2020

Математика
[image: C:\Users\Столовая\Desktop\27-28СВ задания\20200323_121150.jpg]
[image: C:\Users\Столовая\Desktop\27-28СВ задания\20200323_121321.jpg]
Обратная связь: https://vk.com/id410132717


Литература
Сочинение «Судьба Матрены Корчагиной» (по поэме Н.А. Некрасова «Кому на Руси жить хорошо»
Срок исполнения до 25.03.2020.
Биография Ф.М. Достоевского(конспект в тетради); Читать 1 и 2 главы романа «Преступление и наказание»;
Описание Петербурга у Пушкина, Гоголя и Достоевского (сделать выписки из произведений: А.С. Пушкин « Медный всадник»; Н.В. Гоголь «Невский проспект»; Ф.М. Достоевский «Преступление и наказание»
Срок исполнения до 27.03.2020.
Обратная связь: https://vk.com/id161175934



География
Составить конспекты по темам:
1. Общая характеристика Африки
2. США
3. Канада
4. Практическая тестовая работа по теме США
5. Общая характеристика Латинской Америки
6. Бразилия
7.  Практическая тесовая работа «Латинская Америка»
[image: C:\Users\Преподаватель\Desktop\001.jpg][image: C:\Users\Преподаватель\Desktop\002.jpg][image: C:\Users\Преподаватель\Desktop\003.jpg]

Срок сдачи до 27.03.2020
Обратная связь: https://vk.com/id58116543




Физкультура
1. Тема реферата по физкультуре: «Значение физической культуры и спорта в жизни человека».
2. Тема реферата по физкультуре: «История развития физической культуры как дисциплины».
3. Тема реферата по физкультуре: «История зарождения олимпийского движения в Древней Греции».
4. Тема реферата по физкультуре: «Физическая культура и ее влияние на решение социальных проблем».
5. Тема реферата по физкультуре: «Современные олимпийские игры: особенности проведения и их значение в жизни современного общества».
6. Тема реферата по физкультуре: «Влияние физических упражнений на полноценное развитие организма человека».
7. Тема реферата по физкультуре: «Процесс организации здорового образа жизни».
8. Тема реферата по физкультуре: «Лечебная физическая культура: комплексы физических упражнений направленных на устранение различных заболеваний».
9. Тема реферата по физкультуре: «Физическая культура как средство борьбы от переутомления и низкой работоспособности».
10. Тема реферата по физкультуре: «Основные методы коррекции фигуры с помощью физических упражнений».
11. Тема реферата по физкультуре: «Основные системы оздоровительной физической культуры».
12. Меры предосторожности во время занятий физической культурой.
13. Восточные единоборства: особенности и влияние на развитие организма.
14. Основные методы саморегуляции психических и физических заболеваний.
15. Профилактика возникновения профессиональных заболеваний.
16. Взаимосвязь физического и духовного развития личности.
17. Адаптация к физическим упражнениям на разных возрастных этапах.
18. Основные виды спортивных игр.
19. Бокс и борьба как основные виды силовых состязаний.
20. Виды бега и их влияние на здоровье человека.
21. Развитие выносливости во время занятий спортом.
22. Адаптация профессиональных спортсменов к выполнению предусмотренных нагрузок.
23. Алкоголизм и его влияние на развитие здоровой личности.
24. Наркотики и их влияние на развитие полноценной личности.
25. Лыжный спорт: перспективы развития.
26. Анализ системы физического воспитания в дошкольных и школьных заведениях.
27. Анализ системы физической культуры в высших учебных заведениях.
28. Плавание и его воздействие на развитие системы опорно-двигательного аппарата.
29. Актуальные проблемы в проведении занятий по физической культуре в учебных заведениях.
30. Особенности правовой базы в отношении спорта и физической культуры в России.
http://www.mbousosh28adaptivnaishkola.edusite.ru/DswMedia/fizicheskayakul-turauchebnikvilyax2012.pdf
Обратная связь: https://vk.com/9sniper4
Сдать до 27.03.2020


Технология
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Обратная связь: svt38@yandex.ru
Предоставить фото тетради с конспектами.
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ecre cucTess AB 2 A + B, €CIi NIODHCHTD TEMNICpATy-
py € 10 20 40 “C? TeMnepaTypHbic KOXMOULNEHTH 1PAMOFL
3t 06paTHOM peaxtinil pabHi cooTieTeTBENHO 2 1 3. OTBET.
OATHCPANTE BNHCACHIANH

C1L B KAKOM HATIDARIEHIH CMECTITCA XHMINCCKOE PaBHO-
becke cucremni AB 2 A+ B, cCIn IONHINTL TEMTIEPATYPY
€ 40 10 20 “C? Tenneparypitbie KoIOWIMENTH NPAMOF
W 0GPATHOM peaKiuil paBHbi COOTRCTCTHCNO 3 1 2. OTner
OTBEPAITE BHHCACHIANI.
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TecroBas paGora no Teme: «CIIIA»
Bapuanr I

1. C KaKkAMH M3 IePeYHCICHHBIX CTPAH CIIIA umeror CYXONYTHY)0 rPaHHILy:
a) Poccus, 6) Ky6a, B) Kanana, r) Mekcuka

2. o rocynaperennomy yerpoiicrsy CIIIA —sto
a) yHHTapHas MOHapXusi, 6) yHHTapHas pecry6iuKa, B) henepaTHBHAs MOHAapXus,
r) beneparuBHas pecry6iuka.

3. Hacenenne CIIA oramuaercs:

a) CJI0XKHBIM M PACOBBIM U HALMOHATLHEIM COCTABOM,

6) CII0HBIM PACOBEIM COCTABOM, HO O/IHOPOIHEIM HAITHOHATEHBIM,
B) CJI0)KHBIM HAIMOHATBHEIM COCTABOM, HO O/IHOPOTHBIM PACOBBIM
T') OZIHOPOJIHBIM M PACOBBIM, ¥ HALHOHATBHBIM COCTABOM.

4. IToyemy meranosucer B CIIIA TAroTel0T K IPHMOPCKOMY H TNPHO3EPHOMY TOJIOKEHHIO:

a) 9TH paiioHBI ABIIAIOTCS CAMBIMHU CTAPBIMHU palioHAMH 3acelIeHHs,

0) 371ech u3/1aBHa GBLTH GOJIBIIKE FOPO/A, B) 371ECH COCPEIOTOUCHBI KPYIHBIE MECTOPOXKICHHS IIOJIE3HBIX
HCKOIIAeMBIX, I') 9TH PafOHbI IMEIOT BEITOHOE SKOHOMHKO - TeorpaduuecKoe MoNoKeHHe

5. Haiiure omu6Ky B niepeune rIaBHbIX PailOHOB YePHO MeTALTypruu:
a) Ilprosepnsii, 6) Ceepo- Anmanadckuii, B) I[IpuatmanTmyeckuii, r) Kamapopuniickuii

6. Haiixute omm6Kky B mepedne MAIIMHOCTPONTEILHBIX IPOH3BO/ICTB, IO PA3BHTHIO KOTOPBIX
CIIA 3anuMaeT IHAMPYIONHeE NO3HIHH B MHpE:

a) aBTOMOOHIIECTPOEHHE. 6) cynocrpoenwe,

B) aBHAPAKETHO — KOCMHUYECKas NPOMBIILICHHOCTb, — T) 3I€KTPOHHAS IIPOMEIILICHHOCTS

7 . OnpenennTe ropojt, AIBJISIOMMANCS IIABHBIM HEHTPOM aBTOMOGHIbLHOI NPOMBIIIEHHOCTH
B CHIA:
a) Heio — Uopk, 6) Jlerpoiit, B) Yukaro, 1) Jloc — Anmkernec

8. BoiretuTe II1aBHYI0 IPOAOBO.ILCTBEHHYI0 Ky/ibTypy CIIIA:
a) mienuna, 6) puc, B) caxapHas CBeKJa, T)KapTodes.

9. BoiGepuTe coueTanne HANPABJICHHI CeJbCKOT0 X03STHCTBA H YKOHOMHYECKO 30HbI:
1) Ipombmwiennsii Cesep,  a) BRIpalMBaHHAE XIIOMYATHUKA, KYKyPy3bl,Tabaka, HTPyCOBBIX, OBOLIEH B
3uMHee BpeMsi, GpoiiiepHOe NTHIEBOICTBO,

2) 3amap, 6) MOJIOYHOE M MACHOE CKOTOBOZCTBO, CBUHOBOJICTBO, BHIPAITMBAHHE
TIICHUIBL,
3) IOr, B) MACTOHIIHOE MACO = IIEPCTHOE KUBOTHOBOACTBO, 3BE€POBOJICTBO.

10. HazoBuTe paiioH ¢ BBICOKOIH 10.1€ii TENUIOBBIX 21eKTPOCTAHIHI. OObICHHTE IPHIHHBI
pasmemenusi TIC B 9Tom paiione.
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Tema 10. JJATHHCKASA AMEPHUKA ¥

3ananue 1. 3anosHWTE NPONYCKH B CHEAYIOUIMX MPEIIOKEHUAK:
1. B GonpmuncTBe cBoeM crpaHbl JIaTMHCKON AMEDHKM [0JIrOe BPeMs OBLIM KOMO-
HUAMH .
2. Peruon JlaTmHCKas AMEpPHKa 3aHHMAET TEPPHTODPHIO C HaceJeHHeM
. Ha aroit Teppuropum HaxomaTcs CYBEPEHHBIX TOCYJapCTB.
3. B cocras peruona JlaTMHCKas AMepHKa BXOAAT CJAEAVIONINE CYODErHOHbI:

4. Tlo rocynapcTBeHHOMY CTDOIO MOYTH BCe CTPaHbI JIATWHCKON AMEPHKU ABIAIOTCH

Baganne 2: Kakue us TIEPETNCTEHHBIX HIXKE CTPAH BaHMMAKT B JIATHHCKOX

Amepﬂ'r;e TepBbIE TDPH MECTa 110 YHMCNEHHOCTH HACENEeHHA (BeiGepure mHyxmyio rpymny
cTpaH)?

a) Mekcuxa, Kosnymbus, Benecyana;

6) Aprenruna, Ilepy, Ywmmu;
B) Bpasumus, Mexcuka, AprenTuma.

Sanarmeal BanosHuTE TIPONYCKM B CHEAYIOIIMX IPENIOKEHUAX:

1. Hapozs! Jlarusckoit AMEepHKH roBopaT NPOHMyINECTBEREO BE .-

2. Jlona unmeiines Bo Beem HacesleHnH 0COOEHHO BEIMKA B TaKMX CTpaHax, Kak

3. Hopasnsmomee GosbIIMHCTBO sKuTeNeH JIaTHHCKOM Amepukn HUCIOBEAYIOT

PeTUruio.

Banaune 4 . Huxe npusozurcs psp VTBEDXKIEHUH, OTHOCAmMXCH K Bpaswmanu,
AprentnHe u Mexkcuke. Iloctasbre CleBa OT HMX GYKBEI. B 3aBHCHMOCTH OT TOrO,
CHPABEAIMBO JM COOTBETCTBYIOINEE YTBEPHKACHHE: A — TonbKO anst Bpasumuu, B —
TOJNBKO Nsi ADreHTHHEI, B — TOJNBKO ana Mekcuku, ' — AN BCEX TpeX CTpaH,
O — U ana ogmoi#t ua HHUX.

VrBepxnenns:

1. Camas 6onbmas mo TEPPUTODMU ¥ HACEJNEHHIO CTPAHA DErMoHa.
2. Camas KpynHas McnaHOA3BIYHAs CTpaHa Mupa.

3. Camasn «Gesas» crpaHa JlaTuHCKO# Amepukn.

4. Ot cTpaHsI 00pasyioT «GOJBMIYI0 TPOHKY» TOCYapCTB permoHa.
5. 9t cTpamHBl mMmeroT MOHADXHYECKYI0 (OPMY IpaBJIEHHUs.

3ananue 5 B npusesensom muxe mepeume oTMersre CTPaHy, KOTOpas He uMeeT
obweit rpamuusl ¢ Bpasuaueit:

1) Aprenruna; 2) Vpyrsait; 3) Bonusus; 4) Ilaparsait; 5) Tepy; 6) Bxsanop; 7) Ko-
nymbus; 8) Bemecyana; 9) Cypunam; 10) Taitana.
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3ananune 6 Ilo ouepranusm ompexenure
Hapnummnre sassanus ux crommm.

CTPaHBI, U300parKeHHbIE HA DHCYHKe , =%
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JedeKxTsI 1 criocoGbI HCIIBITAHUA CBAPHBIX IIBOB.

Kaxxaprit CBapIIYK 3HAET, YTO CBAPHBIE KOHCTPYKIIMU UMEIOT IKCIIyaTallMOHHbIE CBOMCTBA,
KOTOPBbIE OIIPeAeATCA Ka4eCTBOM CBAPHBIX IIIBOB.

JLJ1s1 TIOJTyYeHUsT HAaZIeXKHOU U IIPOYHON KOHCTPYKLIUHM HEOOXOMMO C/IeJIaTh KaueCTBEHHBbIIH
II0B.

HenocraTouHOE KaueCcTBO BBIIIOJIHEHsI CBAPHOTO IIBA BBI3BIBAET OBICTPOE pas3pyIlieHHe
CBAapHBIX IIBOB, a IPX HEJIOCTATOYHOM IJIOTHOCTH By/1eT HapyIIeHA X FePMETHYHOCTb.
IIpouecc pa3pyueHus yCKOPSIETCs IIPH UCIIOJIb30BAHUU KOHCTPYKIIUU B YCJIOBHUAX
BBICOKOT'O YPOBHS JIaBJICHUS.

Lenb IIPOBEAECHUA KOHTPOJIA CBAPHOI'O IIBA:

Ilepez; OTIIPAaBKOI CBAPHOTO FOTOBOTO U3/IeJIHsl HA TIOCJIEAYIOIIYIO [IPOBEPKY 00513aTeIbHO
KOHTDPOJIMPYIOT yPOBEHb KAYeCTBA €0 CBAPHBIX IIBOB, @ 3TO [IOMOTA€ET BBISABJIATH HE TOJILKO
Hapy»XKHbI€ HE/JOCTATKH, HO 1 CKPBITBIE, C LI€JIbIO0 UX YCTPAHEHUA. HpHMeHHeTCH CBapHas
KOHCTDPYKI{Hs TOJIKO IOCJIE TINATEIBHOTO KOHTPOJISL.

TTocste cBapku HEOOGXOMMO TIIATEILHO OCMOTPETH LIOB Ha HAJIWYKE TPELIUH U
HEINpPOBaPOB.

Ha nepBoM 3Tarie uz/esine nofiBepraloT BHEIIHEMY OCMOTPY U BbISIBJISIIOT Pa3IMYHbIe
HE/IOCTAaTKH CBAPHBIX IIIBOB, BKJIIOYAsl HAJIMYKE TPEIIUH U HertpoBapoB. OGHapy»keHue
JIaHHBIX /1e()EKTOB JIOCTYITHO U [IPU HEBOOPY>KEHHOM B3IJISI/IE, @ OCTAJIbHbIE THITb
HE/IOCTAaTKOB OIPE/IeJIAIOTCS 32 CUET IPUMEHEHHsI CIIeLIHaIbHOTr0 060pyI0BaHHSL.

PaznyaioT KOHTPOJIb CBAPHBIX IBOB, KOTOPBIH OTHOCAT K Pa3pyIIAIOIUM THIIAM 1
HepaspymanmuM. K mocieHuM BUiaM OTHOCHTCS He TOJIBKO O/IUH CII0cO0 BHEILTHErO
OCMOTPA, HO U CJIEAYIOLIHe BU/Ibl KOHTPOJIA IBOB:

KanusuisapHbIi.
VIIbTPa3ByKOBOMH.
PaiMaliMOHHbIA.
MarHuTHBIH.

Ha npoHuiaeMocTsb.

IIprMeHeHMe Hepa3pyIAIUX croco6oB KOHTPOJIA HE CBA3AHO C UBMEHEHHEM BHEIIHETO
BH/1a CaMOr'0 U3/1eJInsl. Paspymalou.me METO/bI IPUMEHAIOT, KOT/1a IIPOBEPAIOT BBIITYCK
CBAapHBIX JleTasied B JIOCTATOYHOM KOJIMUECTBE C UCIIOJIb30BaHUEM ITIOCTOSTHHOTO THIIA
CBapKHU U OZIMHAKOBBIX yCJ‘lOBI/ll:I.

HpOBepKa Y UCIIBITAHUA CBAPHBIX IIBOB: METO/bI KOHTPOJIA.

CBapHbl€ BBl MOJKHO KOHTPOJIMPOBATD PA3/IMYHBIMHU CIIOCOGAMH, /IS YEr0
Mpe/lyCMOTPEHa UX KIaccu(DUKALMA, KOTOPAs BKJIIOYAET CJIEYIONNe METO/IbI,
HCII0JIb3yeMbl€ ITPU ITPOBEJEHUH KOHTPOJIA:
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XumMuueckue.
MexaHuyeckue.
Dusnueckue.
BHeurHuii 0cMoTp.

Ecuu noipo6HO paccMaTpUBaTh KaXK/Ibli U3 HUX, TO OZJHUM U3 PaCIPOCTPAaHEHHBIX U
JIOCTYTIHBIX SIBJISIETCS] BHELTHUE OCMOTD, KOTODBIH He CBSA3aH C KAKUMHU-JING0
MaTepUaIbHBIMU 3aTpaTaMu. IIprMeHeH e JI00bIX CBAPHBIX COEIMHEHUH IT0/IBEPraeTCst
JIAHHOMY METO/y KOHTPOJISI HE3aBUCHMO OT IIPOLIECCa IIPOBE/IEHHS IAIbHEMIINX OIlepaLiHii,
COIPOBOK/IAEMBIX JIPYTUMHU CIIOCO6aMH KOHTPOJISI IIBOB.

ITpOBOAUTH BHELIHUH OCMOTP MOKHO C BBISIBJIEHHEM IIPAKTUYECKH BCEX THIIOB 1eeKTOB

CBAapHBIX IIBOB. JIAaHHBIN METOZ, KOHTPOJISA CBSA3AH C BBIABJIEHHEM HEIPOBAPOB, MO/IPE30B,

HAIJIBIBOB JIMGO PYTHX AePEKTOB, KOTOPbIE ABJIAIOTCA JOCTYITHBIMU /1151 0603peHus. Jis
OCYILECTBJIEHUS BHEIITHETO OCMOTPA MOXKHO ITPUMEHSATD JIYIly, KOTOPasl YBeJIMIUBAET B 10

pas.

B ycs10BHSIX BHEITHETO OCMOTPA HAGJIIOZIeHHe MOKeT OBITh He TOJIBKO BU3YaJIbHBIM, HO U
CBsI3aHHBIM ¢ 06MEPOM CBapHOTO IIIBa, IIPOBE/IEHIEM 3aMePOB KPOMOK, KOTODBIE 3apaHee
MOATOTOBJIEHBL. ITpoliece MaccoOBOro BbIITYCKA CBAPHBIX M3/I€JIUH CBA3AH C HCIIOJIb30BaHHEM
CIeHaIbHbIX Ma6JI0HOB, KOTOPbIE TO3BOJISIOT MAKCUMAJIbHO TOUHO Je/IaTh 3aMephbl
Ka’K/Ioro IapaMeTpa CBapHOTro IIBa.

DuznyecKkue MeToAbl KOHTPOJIA:
IIprMeHeHHe MarHUTHOTO METO/]a CBAPOYHBIX IIBOB.

OGHapy»keHMe 1eeKTOB B ITPOLIECCe OCYIECTBIEHH MATHUTHOTO KOHTPOJIS OCHOBAHO Ha
TaKOH CIIOCOOHOCTH MarHUTHOTO I10JIs1, KaK ero paccenBaHue. C 3TOMH 1es1bI0 HeOOX0UMO
MOAKJIIOUEHHE JIEKTPOMATHUTHOTO CEPJIEYHHKA C ITOC/IEYIOIIUM [IOMEIIEHUEM ero B
COJIEHOM /. HamaruuueHHoe COeJUHEHNE JOJKHO UMETDh ITIOBEPXHOCTD, IIPEIBAPUTEIbHO
MOKPBITYIO XKeJIE3HBIMU OIUJIKAMH, OKQJIMHOM U AP. JI0/KHBI OBITH HCIIOJIb30BAHBI TAKHE
9JIEMEHTBI, KOTOPBIE PEAarHPYIOT Ha MOSIBJIEHHE MAaTHUTHBIX TTOJIEH.

Ecsin cBapHOH 0B nMeeT /1eeKThI, TO MPOUCXOUT 06pa30BaHNe CKOIIEHUH ITOPOIIKa,
KOTOPBIH IIPY B3aUMO/IEHCTBUM C MATHUTHBIM I10JIeM HAYMHAET ITePeMeaThes ¢
o6pa3oBaHKeM MarHUTHOTO HAIIPABJIEHHOTO CIeKTpa. [lyist 6oJiee JIETKOro repeMeleH st
MOPOIIKA M0/ BJIUSHUEM MAarHUTHBIX I10JI€H CBAPHBIE U3/1eJHA IPOCTYKUBAIOT, YTO
TpHUAAeT HAUGOJIBIIYIO OABUKHOCTb MEJIKUM KPYITHHKAM U 3epDHAM.

DuUKCaLMI0 MAaTHUTHOTO 1011 PACCEUBAHUS OCYIIECTBIISIOT C HCIIOIb30BaHUEM
ClrienuasbHOro mpubopa, To ectb MarHuTorpaduyueckoro fedexrockona. OnpesenuTb
Ka4ecTBO COEIMHEHUS MOXKHO C TOMOIIBIO METO/Ia CPAaBHEHHS C 9TaJIOHOM. JJaHHBII METO
SIBJIIETCS IIPOCTBIM U HaZIEXKHBIM, A TAK)KE JIelIeBbIM. MarHUTHbIA METO/| KOHTPOJIS
CBapOYHBIX IIBOB HE3AMEHUM B IIPOLIECCE TPOKJIAZIKH TPYOOIIPOBOZIOB, KOTOPHIE UTPAIOT
OTBETCTBEHHYIO POJib. Ero 4acro HCHOJIb3YIOT BO BPEMSI CTPOUTEJILCTBA.
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PaguanuoHHBIN CIIOC06 KOHTPOJIA U YJIBTPA3BYKOBOI METOA:

PagpanioHHbIN CrI0cO6 KOHTPOJISI CBA3AH C ONPeZiesIEHHeM HeZJ0YeTOB B JII060M ITOJIOCTH
CBApPHBIX IIBOB, KOTOPbIE ABJIAKTCA HEBUAUMbIMH. Hpocxaeqnsalo'r LIBBI C IPUMEHEHUEM
PEHTIeHOBCKHUX JIyYed HJIH C IOMOLIBIO FaMMa-HU3JIy4eH s, KOTOPOe CIIOCOOHO IPOHUKATh
yepes MeTAJUIMUECKYIO CTPYKTYDPY U3/eJIHsl.

W3yueHne CO3/1aeTCsi 3a CUET CIeLHaIbHbIX HCTOYHUKOB, DEHTT€HOBCKOM JINGO raMma-
ycTaHOBKY. I1I0B ¥ MCTOYHUK U3JIyIEHHs TOJIKHBI HAXOAUTHCSA APYT Mepes] APYTOM.
PacriosiokeHre peHTTeHOBCKO# TJIEHKU CBSI3AHO C €€ YyCTAHOBKOH B CIIEIMAJIbHYIO KaCCeTy,
KOTOpAst SIBJISIETCsI CBETOHENIPOHUIaeMOH. IIpy 06 1yseHHH TJIEeHKHU PEHTTEeHOBCKUM
M3JIy4eHHeM, ITPOXOAIIUM Yepe3 CTPYKTYPY MeTasla, OCTAIOTCS MATHA, KOTOPbIE
SABJIAIOTCS 60J1€€ TEMHBIMU. DTO CBSI3aHO C HAUMEHBIIUM ITOIVIOIEHHEM JIyuei
ebeKTHBIMHU MeCTaMu.

Hcronb30BaHUE METO/IA PEHTTEHOBCKOTO U3JIyUeHHUs ABJIAETCS Ge30IaCHbIM JUIs 3710POBbS
YeJIOBEKa, HO UCTOYHUK U3JIYYE€HUs, TO €CTh peHTI‘eHOBCKHﬁ arnrmapar, sIBJIAeTCA CJIMIIKOM
TPOMO3/KUM. VICIIOJIB3YIOT €ro HCKJIIOUUTENILHO B YCJIOBUAX CTALlMOHApa. IHTEHCHBHOCTD
pa6OTI>I HUCTOYHHKA raMMa-Uu3JIyuyeHus 6bIBaeT 3HaqHT€HbHOﬁ, YTO MMO3BOJISAET
KOHTPOJIMPOBATb CBAPHBIE IIBBI, KOTOPHIM CBOMCTBEHHA HAaMGOJIbINAS TOJIMHA.
[MopraTuBHasI anmapaTypa 1 JOCTYITHOCTb IIIEBOr0 METO/1a [eJIaeT JAHHBINA THIT KOHTPOJIS
HauboJiee pacrpoCTPAaHEHHBIM B CTPOUTEIILCTBE.

T'amma-usiyueHue 6oJiee OIacHO, yeM PEHTIeHOBCKOE, UTO 06yc1101me1-10 IIPOXOXK/IE€HUEM
CIIeUaJIbHOT'O 06y‘-leHl/Iﬂ. anMeHeHl/le panﬂorpad)w—lecxoro METO/la KOHTPOJISI UMEeT
HEeJI0CTAaTOK, CBSIBAHHBIH C OTCYTCTBHEM BO3MOXKHOCTH BbIABJIATD HAJIMYUE TPEIIUH,
KOTOPBbIE PACIIOJIararoTCs He B COOTBETCTBUU C HAIIpABJIEHUEM ITIOTOKA leqeil.

CxeMa yJIbTPa3ByKOBOI'O KOHTPOJISI CBAPHBIX IIBOB:

HCrionb30BaHKe YIbTPA3BYKOBOIO METOZA CBS3AHO C IPUMEHEHHUEM aKyCTUUECKOTO
€110co6a KOHTPOJISA. DTO MO3BOJISET BIABJIATH PA3JIMYHbIE HE/IOUETBI, TO €CTh [a30BbIE TIOPbI
Y TPELUHBI, BKJIIOYAs TaKHe ]Z[e(be]('l'bl, panu onpeesieHrs KOTOPbIX He IIPUMEHSAETCA
¢r1oco6 pasiMaluOHHON /1e(EKTOCKOITHH.

VBTPa3BYKOBBIM METO/IOM ITPOBO/AT UCIIBITAHUSA, CBS3AHHBIE C OTPAYKEHHEM BBYKOBOﬁ
BOJIHBI OT TPAHULIBI pa3/jiesieHus cpey. Vcrnoib30BaHue Mbe303JIeKTPHUYEeCKOr0o criocob6a pu
CO34aHUuN 3ByKOBOﬂ BOJIHBI ITOJIYYHUJIO HIMPOKOE PACIIPOCTPAHEHHE B KAYECTBE criocoba
KOHTPOJIS CBAPHOTO IIBA. B OCHOBE JAHHOTIO METO/1a JIEKUT MPUHLIUI CO3AAHUA
MeXaHHYEeCKOro Kosie6aHus B Pe3yJibTaTe HAJIOXKEHUA IIEPEMEHHOT0 JJIEKTPHUYECKOI'O I10JIA.

IIpoBepka IpH paspymaomeM KOHTPoJIe:

MexaHHUUYEeCKOe pa3pyLIeHe H3/1eJIHH B IIPOLeCCe UCIIbITAaHUI MeTasorpaduueckum
MEeTO/IOM HeOOXOIMMO /ISl BbIABJIEHHS XapaKTePHCTHK CBAPHBIX IIBOB.

OG6BEKTOM [TPOBOMMBIX HCIIBITAHHUH sIBJISIIOTCS 06PasLbl CO CBAPHBIMY IIBAMH, KOTOPBIE
BBIPE3AIOT U3 CBAPHBIX ILIIBOB CIIEIL[HAJIBHO CBAPEHHBIX KOHTPOJIBHBIX 06pa31ioB
coeuHeHUH. OHH NIPEJICTaBIIAIOT cO60M MPOGHI, BHITOJHEHHBIE HA OCHOBE
COOTBETCTBYIOLIMX TPEGOBAHUMN K TEXHOJIOIMYECKOMY YPOBHIO CBaPKU M3/1€JIUM B
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CIIenuaIbHBIX yeIoBuaAX. TpebyeTcs B3ATh 06pa3Libl, HMEIOLIHe COOTBETCTBYIOIYIO GOpMY U
OIpeiesIeHHBIH pa3Mep.

OCHOBHasl LieJIb IPOBE/IeHNsI KOHTPOJIBHBIX ITPOBEPOK — 3TO QHAJIN3 U OLIEHKa:
MPOYHOCTH CBAPHOTO IIIBa;

Ka4eCTBEHHOTO COCTOSIHUS METaJLIa;

BEPHOTO BEI6OPA TEXHOJIOTHH;

kBaNbUKALMOHHOTO YPOBHS pabovero-cBapIuKa.

ConocTaBUTh XapaKTEPHCTUKHU CBAPHBIX IIBOB MOXKHO CO CBOMcTBaMH MeTasuta. ITpu
HEY/I0BJIETBOPUTEJIbHBIX PE3yJIbTaTaX COOTBETCTBHE UTOTOB /IS 3a/JAdHHOTO YPOBHS He
ormeuaercs. [IpoBe/ieHHe MEXaHUYECKOrO UCIIbITAaHKs OCyIuecTBIisieTcst Ha ocHoBe [OCTa
6996-66, I7ie yKazaHbl COOTBETCTBYIOIIME BU/IbI IIPOBEIEHUS KOHTPOJIbHBIX UCIIBITAHUN
CBAPHBIX METAJUIMYECKUX IIIBOB Ha:

PazimuuHbIX OT/EJIbHBIX yUYaCTKAaX U B L1€JIOM.
IIpesMeT CTaTUYECKOrO PACTsKEHUs ¥ u3ruba.
Xapakrep yaapHOro usruba.

VpPOBEHb CTOMKOCTH B YCJIOBUSX CTaPEHUS.
PesysbraT U3MEPEHHsT XapAKTEPUCTHK TBEPJOCTH.

IIpoBesieHre KOHTPOJIbHBIX MCIBITAHUM /115 BBISIBJIEHUS CTATUCTUYECKOTO pacTAXeHUuA
CBsI3aHO C OIIpeZiesIeHuEeM YPOBHS ITPOYHOCTH CBAPHOIO LIBa. Onpe,uenelme
CTaTHCTUYECKOrO U3ruba IpearogaraeT u3yyeHme CBOWCTB IVIACTUYHOCTH CBApHOTrO ILIBa.
HWcnbiTanus, CBA3aHHBIE C 06Hapy>xe1~meM }:Le(l)eKTOB, TIPOBOAATCA 0 Havasia OGpaBOBaHHH
TIePBbIX HE/I0YETOB B obsactu paCTHHYl‘Ol‘/JI 30HBI C yU4€TOM yTJia usruba.

VcribiTaHus HA BBISIBJIEHHE CTATUCTUYECKOTO U3ruba MPOU3BOAAT C UCIOJIB30BAHUEM
TEXHOJIOTUYECKHUX 06Pa3LIOB, B3ATHIX U3 Y3JI0B, UMEIOIIUX MONEePEYHBIA UITH MPOJOIbHBIH
moB. IIpu npoBesieHNH KOHTPOJIA HA IPEJMET yIAPHOTo U3ruba U pa3phbiBa OIPeeIAeTcs
yZiapHast B3KOCTb CBAPHOTO IIBa. 10 €ro BBIABIEHHON TBEP/IOCTH UCCIIEIYeTCs KaXK/10€ U3
CTPYKTYPHBIX U3MEHEHHI MeTaJl1a, 3HAYE€HUs CTEIIeHH ero IO/KAJIKH I0CJIe CBAPOYHBIX
PpaboT ¥ IIpH MOCIIEIYIOIEM OXJIAXK/I€HHH.

IIpuMeHeHNe MAaKPO- H MHKPOCTPYKTYPHBIX METO{0B KOHTPOJIA:

VccneoBaHue METALIOB, KOTOPOE IIPOBOZAT HA OCHOBE MAaKPO- U MUKPOCTPYKTYDPHOTO
METO/ia, BKJIIOUAeT He TOJIbKO IIPOLIECC BbISBJIEHUS IIPUCYTCTBUSA Ae(DEKTOB OIPEEeIEHHOrO
XapakTepa, HO U Ollpe/ieIeHHe KayeCTBa CBapHOI'0 COeANHEHHUs.

MaxpOCTPYKTYPHBIi METOZ, IIPEAIIOIATAeT U3yUYeHHe MAKPOILTH(OB, IPHCYTCTBYIOIHX B
MeTaJljie U3JIOMOB, KOTOPbIE€ OIIPEAEJIAOTCA C UCIIOJIb30BAHUEM JIYIIbI J[I/l60 BHU3YyaJIbHbIM
ocmoTtpoM. IIpoBesieHIe MaKPOUCCIIEJOBAHUIH ONIPE/IesIsieT XapaKkTep Kak/10ro fedekra, ero
PacIioyIoKeHue, eCJIU OHHU ABJAKTCA BUAMMBIMU B PA3JIMYHBIX 30HAX CBAPHBIX IIBOB.
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MHUKDOCTPYKTYPHBIi aHAJIN3 CBA3AH C AHAJIM30M CTPYKTYPhI METaLIOB. B mpomecce
HCCIIeIOBAHUSA BO3MOKHO BU3yaIbHOE YBEJIMUEHHE B 50-2000 Pa3, €CJIH UCIIOJIb3YeTCs
ONTHYECKHH MUKPOCKOIL. IIpoBesieHre MUKPOUCC/IEIOBAHHUSA CBA3AHO C ONpe/ie/IeHIeM
KOJINUECTBA MeTaJuIa, OGHAPYKEHHEM €ro IIePeKOroB, HAJIMYUA OKCHIOB B €r0 CTPYKTYDE,
3aCOPEHHOCTH CBaPHBIX IIBOB, HAJIMUKA HeMEeTa/I/IMYeCKUX BKIIOUEHHUH. ITo 1aeT
BO3MOXKHOCTb M3y4aTh 3ePHA METaJLIa, ONpe/iesiAa UX pa3Mep, UCCIeZI0OBAaTh UBMEHEHUA B
cocTaBe MeTaula. Bo3aMoxkHO 06Hapy»KeHHe MUKPOCKOITMYECKHX MOP, TPEIMH, MHBIX
nieeKTOB, KOTOPbIE 3aMOJHSAIOT CBAPHBIE LIBBL.

Hcrionb30BaHUe COOTBETCTBYIOIEH METOIUKH, T03BOJISIONIEH H3rOTaBINBATh MIIHU(BI IPU
MeTasuIorpaduyecKux HCCae0BAHUAX, CBA3AHO C MTOATOTOBKOM 06Pa3LIOB [Ist KOHTPOJIS
[yTEM UX BBIPE3KH M3 OCHOBHOTO u3ziesnusi. IIpoBesieHre MeTasiorpaduueckoro aHainsa
CBA3aHO C JOIIOJIHUTEJIbHBIM UCIIOJIb30BAHHUEM XUMHWUYECKHUX METO/0B.

ITpoBesieHMe UCITBITAHUH TTO3BOJISIET MOJIYYHTh COOTBETCTBYIOIME XaPaKTEPUCTUKU
CBAPHBIX IIBOB, KOTOPbIE YYUTHIBAIOT COOTBETCTBYIOLIME YCIOBHS IPUMEHEHHUS CBAPHBIX
MeTaJUIMYeCKUX KOHCTPYKIUH. ITporecc KOHTPOJIA CBA3aH C BhIABJIEHHEM KOPPO3HOHHOM
CTOMKOCTH U3Zienuit, QYHKIHOHUPYIOLIMX B arPECCUBHBIX CPE/ax.

Bce cOOTBETCTBYIONIME METO/bI KOHTPOJISI IPUMEHSIOTCA B IIPOLiecce pa3pyIleHus
KOHCTPYKUMH. [IpOTeKaHKe dTUX UCIIBITAHUI OCHOBAHO HA CIIOCOOHOCTH KOHCTPYKIIMHU K
BbIJIEP’KUBAHMIO 3aJJAHHOM PACUETHOM HarPy3KH U ONpe/ieJIeHHH Pa3pyIIaioUX HarPy30K,
HMMEIOIINX OTIPe/IeIEHHbIH 3a11ac MPOYHOCTH.

ITpoBo/A MCIIBITAHMSA Pa3PyIaeMbIX KOHCTPYKIMH, CJIEZIAT 32 COCTOHUEM CXeMBbI
PpaspyLIeHHUs, KOTOPas A0JIKHA ObITh COIIOCTABJIEHA C YCIOBHAME PAaGOThI KOHCTPYKIHH.
KosnnyecTBo u3ziesnii, nozsepraeMoe HCIbITaHUAM, I0JI2KHO COOTBETCTBOBATh
YCTaHOBJIEHHBIM TEXHUYECKUM YCJIOBUSAM, UTO ONPE/IeJIAETCSA CyIEeCTBYIOIeH
OpraHu3aLHei TPOU3BOCTBEHHOTO IpoIiecca.

Mero/ Hepa3pPyMIAIIIero KOHTPOJIsA CBAPHBIX NIBOB:

KoHTpOJIB, ABJIAIOMUICSA HEPAa3PYIIAIOIUMH, CBA3aH He TOJIBKO C IIPOBEJIeHHEeM BHEIITHEro
0CMOTPA, BKJIIOUAst HCCIIeJOBAHIE HETPOHUIAEMOCTH IBOB. OH 1103BOJIsA€T OGHAPYKUTH
niebexThI Ha TIOBEPXHOCTH, KOTOPbIE MOTYT GBITH BHYTPEHHUMH U CKPBITBIMH.

Oﬁmep, CBSI3aHHBIH C IIPOBEIEHHEM BHEIIIHEr0 OCMOTPA CBAPHOI'O 1IBA, MOXXHO CYUTATh
PacCIpOCTPAHEHHBIM I10 IIPUYHHE €r0 IIPOCTOTHI. ITpuemka JI06BIX CBAPHBIX I'OTOBBIX y3JI0B
OCyILLIECTBJIACTCA I10CJIE IIPOBEAEHUS ITIEPBBIX onepaunﬂ I10 KOHTPOJIIO.

KOHTpPOJIb HENTPOHUI[AEMOCTH CBAPHOT'O IIBA IIPE/IIOJIAraeT COOTBETCTBHE CTaH/apTaM
MB/eJIUH B IUIaHe TePMETHYHOCTH, TO €CTh HENPOHULIAEMOCTH, C YUETOM UCIIOJIB3YEeMbIX
ra30B U JKUIKOCTEH.

KOHTpPOJIb U3/e/INil ¥ Y3710B IPOU3BOJHUTCS, KOT/Ia OHH YK€ SIBJISIOTCS ITIOJHOCTBIO
TOTOBBIMH.

Eciu BHENTHUI OCMOTP IOKa3aJ1 HAJIMYKe KaKUX-I100 /ledeKToB, To ux tpebyercs
YCTPaHHUTD Iepe/i HauaJIoOM OCyIIeCTBJIeHU UCIILITAHUH. KOHTPOJIb repMeTHYHOCTH
CBaPHBIX IIIBOB OCYIIECTBJIAETCA C UCIIOJIb30BAHUEM TAKUX METO/IOB, KaK:

KanwuispHelil (KepocHH).
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IIpOBO/S UCIIBITAHUSA, C O/{HOM CTOPOHBI 1IBA YKJIA/(bIBAIOT JIEHTY U3 6yMaru, KoTopast
CcMOueHa B 5%-THOM PAacTBOPE CIIELMaJIbHOI0 HHMKATOpa. Ha MpOTHBOIIOIOKHOM CTOPOHE
I1BA ITPOBOAUTCS 06paboTKa COeJMHEHH s 32 CYET CMeCH ra3006pa3HOro aMMHaKa |
BO3/yXa. IIpy MPOHUKHOBEHUH aMMHaKa YepPe3 HeIJIOTHbIE CBAPHbIE LIBbI IPOUCKXOZMT €ro
OKpAIIMBAHKE B MECTAaX HATUYHUs 1ePeKTOB.

Meroanr KOHTPOJIA TH/IPABINYECKOI0 ¥ BO3AYIIITHOI'O JABJICHHA:

KOHTPOJIb BO3/IYIIHBIM /IaBJIEHHEM IIPOBOAMTCS IIPH IPOBEPKE HA OCHOBE aHAJIN3a
repMETUYHOCTH CBAPHBIX MIBOB. JIJIsl 3TOTO MX MOTPY»KAIOT TIOJIHOCTHIO B BaHHY,
HAIOJIHEHHYIO BOJOM. Jlajiee B Hee OCYLIECTBIISIETCsI I0/1aua CKAaTOrO BO3/yXa C yUeTOM
YPOBHS IaBJIEHHUs, KOTOPOE NPeBBIIIaeT paboyee HA 10-20%.

Ec/1 KOHCTPYKIMH SIBJISIOTCS KPYITHOraGapUTHBIMH, TO MX TOKPBIBAIOT IEHHBIMHU
WUH/IAUKATOPAMHU I10CJIE TOTO, KaK OCYIIECTBJIEHA I10/Ja4a BHYTPEHHEr'0 JaBJI€HUs 110
CBapHOMY LIBY. B KayecTBe [IEHHOTO MHMKATOPA MOXKET BBICTYIIATh MBLIbHbIA PaCTBOP.
Ecnu B CBAPHBIX MIBAX €CTh PA3JIMYHbIE HEIIJIOTHOCTH, TO HAYUHAIOT IMOABJIATHCA IIy3bIPDbKU
BO3/yxa. VICIIbITAHHUE 3a CUET CKATOrO BO3/1yxa JIUGO0 rasa J0JKHO COIPOBOKAATHCS
cobutioieHrneM mmpaBui TpebyeMoit 6€30IacHOCTH.

TIPOYHOCTD ¥ IJIOTHOCTb U3/IEJIHE TPOBEPSIOT IyTeM KOHTDOJIS IIPU HAaJINUUU
IH/IPABJINYECKOrO JiaBieHus. [Ipe/iBapUTEIBbHO MBbI TOJHOCTBIO FePMETUBUPYIOT C
HCIIOJIb30BAHMEM BOJOHEPOHHUIAEMBIX 3arvIylieK. IIPoCyIKy BO3AYIIHBIX IIBOB
OCYIIECTBIIAIOT 32 CYET BO3/yMIHOro 06/1yBa. ITocsie 3TOro ciie/iyeT 3ar0IHUTD U3/iesIne B
YCIIOBHUSIX H3OBITOYHOTO /{ABJIEHHsI BOZIOH, UTO B 1,5-2 Pa3a IPEBHIIAET yPOBEHb PaG0Uero
JasseHus. Jlasee ciesiyeT BelepKaTh TpeGyemblii mepuoz. Tam, r7ie mposiBIIsAeTCs TeUb,
MO’KHO OOHAPYXKUTb /1e(eKTHI.

BakyyMHBIN KOHTPOJIb CBA3aH C IPOBEJIEHHEM UCITBITAHUS CBAPHOTO LIBA, KOTOPLIH HE
0//IAeTCsI UCIIBITAHUIO C UCII0JIb30BAHUEM KEPOCHHA, BOZIbI MJIM BO3/LyXa. B porecce
NIPOBEZIEHHS UCIIBITAHUI OB PETHCTPUPYETCS Ha IIPe/IMET TPOHUKHOBEHHUS BO3/lyXa uepe3
HEJI0YEeTHI CBAPHOTO IIBA. PErUCTPALHIO TPOU3BO/IAT HA OZIHOM U TOM YK€ YUACTKE IIBa C
O/IHOM M TOM K€ CTOPOHBI U3/IEJIHs, I71€ CO3/IAETCS BAKYyM.
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JledexTs! GEIBAIOT HECKONBKUX BUNOB - HAPYXKHbIE H BHyTpeHHHe. HapyHEIMU ABJAIOTCA A€(EKThI, KOTOPBIE MOXKHO
0BHApYXUTH BU3YaTLHO NIPY OCMOTpE CBAPOYHOTO IIBa. BHyTpeHHHE AeeKTH, Ha060pOT, HAXONATCA BHYTPH CBAPOYHBIX
COEZIMHEHRHN M X MOXHO YBHZETB JIULIb NI0Cie Ae(EeKTOCKONH, BKIIOYas PEHTIEH i MEXaHHYECKYI0 06paboTky.

JedexTsl GHIBAIOT JOMYCTHMBIMH ¥ He AOMYCTHMBIMH, B 3aBHCHMOCTH OT TPeGOBaHHH, IPEIBABIAEMBIX K CBAPOYHBIM
COEJMHEHUSM M KOHCTPYKLMH B LIETIOM.

OrHaxo, UCXOIs U3 CaMOro OlpefesieHus, Mo6ble nedeKTsl SBIAITCS JedexTaMu i TPeGYIOT HX HONHOTO yCTPaHeHHs 1160
CBEJIEHHA K MUHHHMYMY HX KOJMYECTBa H Pa3MepOB.

Tax kak AedreKTbI CBAPHBLIX IBOB SBIAIOTCA PHYKHOM, B pe3y/IsTaTe KOTOPOH €CTh PUCK TIOCTaBHTh MOX yrpo3y CTaGHIBHOCTE
CoeMHEeHNs ¥ GYHKIMOHABHOCTh CBApHOM KOHCTPYKIIMH, €CTh DSl ONepaLuil, 4To6sl MX yCTpaHuTh. YTo6BI CBECTH K
MHUHHUMYMY BEPOATHOCTD IOABICHUSA netbem‘oa cnenyer 0653aTeNBHO YYHTHIBATD:

.

1) TexHOMOrMIO CBApKH U KBATH(UKALMIO CBAapIIMKA

2) INpucanodHslil MaTepuas ¥ CBapHBaeMbIi MeTaLT

3) IToAroToBKy NMOBEPXHOCTH IO CBAPKY M 3alUTHBIN ra3

4) PexxuMBI 1 IIPEMEHSEMOE CBapOYHOE 060pynoBaHHe

Hapyxubie nedextsi

K HapyHbIM IeeKTaM OTHOCATCA HAapyIIeHH: FeOMETPHYECKHX Pa3sMepOB (TTOIpe3bl, HAMILIBLI), HENPOBAPhI M NPOKOTH,
He3aBapeHHbie KpaTephl.

* Henpopap (HecIaBneHUs) 3TO NedeKT, 3aKMOYAIOMHUHCA B MECTHOM OTCYTCTBHH

CILIaBIIEHHs MeXy MeTaJUIoM 11Ba 1 OM (HampuMep, 1o pasNenke), WM XKe - MeXIy

CIIOSIMH MeTaJUIa 1B, Pa3IMyaloT HeNpoBap 110 KPOMKE, HENPOBAp MeXJIy BalUKaMu
_L 10 CeYeHuUIo, HenpoBap B kopHe. O6pa3oBaHye HEMPOBAPOB MOTYT BHI3BATH CHIEAYIOLIHE
S NpPUYMHBL: 3arps3HEeH e KPOMOK MM MX HeNpaBHIIbHAA NIOATOTOBKA (HaNpUMep,

YMEHbIIEHHBIA YTON CKoca), HH3Kas CUJa TOKA H3-3a MOBBIIEHHON CKOPOCTH CBapKy,

CMEIeHre BHYTPEHHETO WIKM Hapy)KHOIO IIBOB, GMyxaanue Ayry. Henpopap mexay
4 CIIOAMH IIB3 NNOIYHAETCA B PE3YIBTATe IUIOXOH OTHCTKH NPEABUXYIIHX CI0EB HIH IDH

HATEKaHMW METaJL1a TIOX AYTY.

* IHonpes

Honpesmvl Ha3|§;naer cs1 AeheKT B BH/Ie KAHABKH B OCHOBHOM METAaJLjle M0 KpasM
CBapovYHOro msa.

310 Haubonee pacnpoCTpaHEeHHbIH AedeKT IPH CBapKe TABPOBHIX MM HAXJIECTOUHbIX COSMHEHHH, HO MOXET TAKKe BOSHHKHYTE
¥ IPH CBapKe CTHIKOBBIX COEMHEHMH). DTOT BUA Ae(ekTa OGBIYHO BBI3BAH HEMPABMIILHO NIOAOOPaHHEIMY TaPAMETPaMH, 0COGEHEO
CKOPOCTBIO CBAPKH H HAlPDKEHHMEM Ha JIyTe.

Ipu yrioBoit ceapke (HanpUMep pU CBapke JUIMHHBIX IIBOB IIPH CBapke 6aok) NOApe3sl 4acTo
noapes BO3HMKAIOT U3 3a TOTO, YTO CBApOYHAs HyTa HanpasieHa GolblIe Ha BEPTHKATLHYIO IOBEPXHOCTD.
nannme -
PacrutagnieHHbIHM METaJUI CTEKAET Ha HIDKHIO KPOMKY M €0 HE XBaTaeT JJIA 3all0JIHEHHUS KaHaBKH.

TIpH CITMIIKOM BBICOKOH CKOPOCTH CBAPKH M TOBBIICHHOM HANPSKEHHH, CBAPHOH LIOB 00pasyeTcs
«rop6atsivy. U3-3a GEICTPOTO 3aTBEpHEBAHNA CBAPOYHOH BAHHBI, B STOM Clydyae TaKxe 06pasyloTcs MOAPE3kl. YMeHbIIeHHe
CKOPOCTH CBAPKM MOCTENEHHO COKPAIIAeT pasMep NOAPE3a H B KOHEYHOM HTOre YCTPAaHSET 3TOT ACQeKT.

Ha nozipe3s! BIHSET TalKe JTHHA CBAPOIHON Ayry. TIpu CIMIIKOM JTHHHOM CBRPOYHOM Jyre INMPHHA IIBA YBEIMYHMBACTCH, TEM
CaMbIM YBE/IMYHMBAs KONMYECTBO PACILIABIEHHOrO OCHOBHOTO MeTa/uta. Tak Kak NPH yBEMYEHUH JUIMHEI YT H TEILIOBIOXEHHE
OCTAETCs TIPEXHUM, €TI0 He XBATAeT Ha BECh CBAPOUHBIH 1IOB, KPOMKH GBICTPO OCTHIBAIOT, 06pasys MOApe3bl. YMEHbIICHHE LTHHE!
IyTH HE TOBKO M36ABIET OT [IOAPE30B, HO H YBEIMUMUBAET NPOTUIABNEHUE U YCTPaHSET Takue Ae(eKTl, Kak Herposap.

* Hanaeip

TlanHBI# NedeKT TOABISETCS B Pe3yNsTaTe HATEKAHHS IIPUCAIOUHOIO MaTepHaia Ha OCHOBHOM MeTalll Ge3 06pasoBaHus
CIutaB/ieHus ¢ HuM. OGBIYHO NPHYMHOHN 3TOr0 fedekTa ABIAETCA HEMPABUIILHO MOAOGPAHHBIE PEXKUMBI CBAPKH U OKAJIMHA Ha
cBapuBaeMolt oBepxHOCTH. IT01GOP IPABHIILHOTO pesxuMa (COOTBETCTBHE CBAPOYHOTO TOKa CO CKOPOCTBIO MOAAdH
TPHCAZIOYHOTO MaTepHaJla, IOBBINEHHE HANIPXKEHHS Ha TyTe) ¥ NPeABAPHTENIbHAS OYHCTKA KPOMOK YCTPAHSIOT MOABICHHS

HalJIbIBOB.

¢ Ilpoxor
TlanHb1# AeEKT — OTBEPCTHE HACKBO3b B CBAPOYHOM LIBE. B OCHOBHOM IPHYMHAMH POXKOra SBISIOTCS 6onbIIONH TOK, MEVIEHHAS
CKOPOCTE CBapKH HJIH Gonpmoi 3a30p MeXAy KpOMKaMH CBapHOIO COCIMHEHHA. B Ppe3ynpTaTe NMPOUCXOAUT TIpOXOT ME€TaJIa ¥
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yTeuKa CBapOYHOM BaHHBI.

ToHMKeHWE CBAPOHONO TOKA, yBeINdeHHe CKOPOCTH CBAPKH M COOTBETCTBYIOLIAs OATOTOBKA T€OMETPHH KPOMOK MO3BOMIIOT
YCTPaHUTH MIPOKOTH. ITPOKOrH SBISIOTCS OYEHB YaCTHIM IeeKTOM NPU CBApKE AHOMUHHUS, H3 €r0 HH3KOM TeMIepaTypel
IUIAB/IEHHS ¥ BHICOKOH TEILIONPOBOXHOCTH.

¢ Kparep

Kparep nosBisercs B KOHLE CBAPOYHOrO IIBA B PE3y/IbTaTe PE3KOro 06phIBa AyTH. BEIMAAUT OH B BUIE BOPOHKH B CEpEUHE
CBAapOYHOTI'O LIBA NIPH €10 OKOHYaHHH. COBPCMCHHOC CBapO4YHOC OGOPYIIOB&HHB HMMEET CIelMabHbIe MPOrpaMMBl IS 3aBapKu
Kkpatepa. OHH NO3BOJISIOT IIPOBOAMTH OKOHYAHHE CBAPKH HA OHMXEHHBIX TOKaX, B PE3yJbTare 4ero Kparep 3aBapHBacTCs.

BHyTpennne aedexTbl

K BHYTpEHHHM OCHOBHBIM Je(eKTaM CBAPHBIX IIBOB OTHOCAT TPEIIHHbI (X0JIONHbIE 1 FOPAYHE) U NOPbIL.

TpEll.lHHOﬂ Ha3bIBAlOT HECIUIOIIHOCTh, KOTOpas BbI3HIBACTCS PE3KUM OXJIaXIECHHEM HITH BO3JEHCTBHEM Harpy3ok. Pa3sHOBHIHOCTE
- MUKpOTpEIIHHA.

IIponoabHbIe TPEIMIHHBI PACIIONAraloTCA BAOIb CBAPHOTO COSAHHEHHA M MOTYT PacionaraTbCs:

* B MeTaJUIe IUBa; B OCHOBHOM MarepHalie; Ha TPaHHle CIUIABIIEHHs; B
06IaCTH TEMIIEPATYPHOTO BIIMSHMS.
TpeIwuHB! B OCHOBHOM MeTaJlTe, IPHYHHOM KOTOPBIX SBJIAKOTCH BBICOKHE
HANpsHKEHNS, Ha3bIBAIOT CKPHITHIMH. BHEIIHE OHH HANOMHUHAIOT CTYNIEHBKA. 3TOT

eexT NPUCYIN CBAPHBIM COEIMHEHUAM 3HAYUTEIBHON TONIINHBL.

TPELIMHBI Pa3eiAIoT Ha

Topayue mpewunbl

Topsiuue TPEMMHEL [OABIIAIOTCS B TO BPeMs, KOTa METAJLT CBapHOTO 1UBA HAXOJMTCS B COCTOAHMM MEXIy TeMIepaTypaMu
€r0 [UIaBNeHHs ¥ 3aTBepreBanus. OHH MOTYT GEITh B BYX HAIpaBJIeHUsX — BIOMB H ONepek cBapHoro msa. fopsune
TpEIHMHE 0GBIYHO SBISIOTCS PE3YTETATOM HCIIONb30BAHNA HENPABHIIBHOTO NMPHCAZIOYHOTO MaTepHana (B YaCTHOCTH,
amoMunMeBbIx ¥ CrNi CIUIaBOB) M €10 XMMHYECKOTO COCTaBa (HalpHMep, BEICOKOE COIEPXKaHHe B COCTaBe YIiIepona,
KpeMH¥s, HUKENA 1 IP.) M BHICOKOTEMIIepaTypHas XpPYTKOCTb CIUIABOB; B pe3yJIbTaTe HelPaBMIIHOM 3aBapKH Kparepa, B
pesyNETaTe pe3Koro NpeKpallieHus CBapKH.

Xonoownvie mpewunet

TpeInHHBI, KOTOPEIE BO3HUKAIOT NOCHIE TOrO, Kak CBAPOUHEIH [IOB MIOMHOCTBIO OCTHIBAET M 3aTBEP/EBACT, HA3bIBAIOTCA
XOJOHBIMU TPEIIMHEL. ITH Ae(EKTHI TaKke NOSBISIOTCA TOLAA, KOTA CBAPOUHBIH MOB He COOTBETCTBYeT ACHCTRYIOUMM Ha
HEro Harpy3KaM ¥ paspyIuaeTcs. (BO3HHKAIOT IPH MEJUIEHHOM pa3pyLIeHHH MeTalia.)

Tonepe4HLle TPEMHHBI ODUEHTHPOBAHBI MIEPIIEHIMKY/IAPHO OCH CBAPHOrO Ba. OHU MOTYT BO3HHKATE, KaK B OCHOBHOM
MatepHaie ¥ MeTalUle CBapHOrO COSIMHEHHS, TaK U B 30HE TEMIIEPAaTyPHOIO BIHAHUA.

PajuaibHble TPEIMMHbI PACXOATCA U3 ONHON TOUKH M MHa4e Ha3BIBAIOTCS 3Be31006pasHBIMU. MecTa HX pacoNoKeH s
AHAJIOTHYHBI JIOKAJIU3ALMAM MONEPEYHbIX TPEIIHH. HPH‘IPIHI:I oépa:sonaﬂnx TIONEPEYHBIX ¥ PafiHaJIbHBIX TPEIIMH TAKUE XKE, KaK u

Y TIPOIOMBHBIX.

B MecTe OTphIBa AyTH Ha OBEPXHOCTH 1UBa 06pasyercs yrmybnenue. JlehekTs!, KOTOpble BOSHUKAIOT B 3TOM MECTE, Ha3bIBAIOT
TpemMHAMH B KpaTepe. OHU Pa3eNISIOTCA Ha MIPOIONBHEIE, NIONEPEUHbIE, 3BE3IONIONOGHEIE.

Ecnu BO3HUKAET IpyTNa He CBA3aHHBIX APYT € APYTOM TPEIIHH, TO OHH Ha3bIBAIOTCA PasAeJbHbIMH. MecTa ¥ IpUUHHBI HX
BO3HMKHOBEHMS aHAJIOTMYHBI 3TUM XapaKTEPHCTHUKAM IIONEePEYHbIX ¥ palHabHBIX TPEILHH.

Eciu u3 oHOH TpeLKHE! 06pa3yeTcs Ipynia TPEIIMH, TO TakoH 6pak HOCHT Ha3BaHHE Pa3BETBJIEHHbIX TPELIHH. MecTa ux
PacnoJyioXeHus — OCHOBHOH MaTrepuall, MeTall 1iBa, obnacte TEPMHYECKOTO BIMAHUA. Hpﬂ‘lﬂl'!bl BO3HHUKHOBEHUS TaKHE XK€, KaK

H Y POAOABHBIX TPEUIHH.

Ilopbi: HX popma, MeCTa PACHOIONKEHHS H NPHYHHBI NOSIBJICHHS

o Ioptr JedexTr cBAPHBIX COEAMHEHNUH H COSNHHEHMH B BUJie ONOCTEH B CBAPHOM COENMHEHHH HA3bIBAIOT MOPAMH.
3TH IONOCTH 3aII0HEHBI Ia30M, KOTODBIA HE YCIIeN BHIIETUThCA HapyXy.

T1OpHCTOCTS SBISETCA OIHUM U3 OCHOBHBIX NE(EKTOB CBAPKH, C KOTOPHIMH CTAJIKHBAIOTCS BCE CBAPLIUKHU NPH BCEX CBAPOHHBIX
nponieccax. [TopHCTOCTE MOXeT GHITh BEI3BAHA 3arPA3HEHMEM, TUIOXOH 3aIUTO BaHHEI IOTOKOM CBapOYHOIO rasa, MaciioM,
KpacKo#, CBapkol HECOBMECTHMBIX CIUIABOB MM A&XKeE PKABIMHON U OKHCIIEHHEM METalla.

TTOpEI MOTYT PasITHYATHCS IO Pa3Mepy H, Kak IpaBiUIo, PACTIPENENsIOTCA B CIy4aliiHOM TIOpSAIKe O CBapOYHOMY WiBY. OHH MOTYT
HAaXOIMTHCS KaK BHYTPH HIBa, TAK ¥ Ha €ro OBEPXHOCTH.
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Pa3iHyaior ciexyioniHe pasHOBHAHOCTH NOp:

* T'a3oBas nonocTs — 3T0 06pa3oBaHKe NPOU3BONBHOM HOPMEI, HE MMEIOLIEE YIIIOB, IPHYHHON [OSBIEHHS KOTOPOTO
SABWJIMCH Ia3pl, HE yCIEeBILIHE OKUHYTH pacnnaBneHHsm Mmarepuan.

 Ta3oBo#t MOpPO# HA3BIBAKOT ra30BYIO MOJIOCTh, UMEIOLILYIO ChepriecKyio GopMy.

® prnna Ta30BBIX ITOP, KOTOPAsl pacIio/laracTCs B METaJUI€ CBAPHOIO COCAUHEHHUS, HAa3bIBAETCSA PaBHOMEpPHO
pacrpezieJIeHHOH IIOPHCTOCTBHIO.

* CkorleHHe NOp — 3TO TPH WK GoNee ra3oBhIX MONOCTEH, PACIIOIOKEHHBIX KYYHO Ha PACCTOSHHE MeXy coboil, He
TIPEBBILIAIOIIEM TPOHHOM IMaMETP MAaKCUMAJIBHOM TOPBL.

¢ ILlerouxoit Nop HA3BIBAIOT PAX ra30BBIX MONOCTEH, KOTOPhIE PACIIONAraloTCs IMHMUEH BOIH CBAPHOTO COETMHEHHS C
PacCTOAHNEM MEXIy HMMH, He MPEBBIIAIONIEM TPEX NHaMETPOB HauGONbLIel H3 1op.

* Ecnn nedexrom sBISETCA HECIUIOMHOCTS, BRITAHYTas BIOJb OCH CBAPHOTO LIBA M MMEOLIas BBICOTY, KOTOpas ropasno
MEHBIIE JUTHHBI, TO OHA Ha3bIBaeTCA ﬂpOﬂOﬂI‘OBB’[‘Oﬁ NOJIOCTBIO.

* CBHUIOM Ha3bIBAIOT TPYGHATYIO IIONIOCTH, KOTOPAs PACIONAraeTcs B METAJlle CBAPHOTO MBa. CBALL BBI3BIBAETCS
BbIIeNeHeM rasa. Ero ¢popMa 1 nonoxeHHe ONpenensioTes HCTOYHMKOM [a3a M PeXUMOM TBepaeHus. Kak mpasuio,
CBHIIM 06pa3yloT CKOIUIEHHA B HOPMeE eNnouek.

¢ Ta3zoBas TOJIOCTH, HapylIaoLias LeJIOCTHOCT ITOBEPXHOCTH CBapHOro COCAMHEHM, Ha3bIBACTCA HOBEPXHOCTHOH nopoi

* Ecnu Bo BpeMs 3aTBepeBaHHs BCIEICTBHE YCaIKH 06pasyeTcs NoNOCTh — OHa HOCHT Ha3BaHUe YCANOYHON PakOBHHEL A
ycaJio4Has paKOBKMHA, PACIONIOKEHHAs B KOHIIE BAIMKa M HE 3aBapeHHas IIPH MOCIEAYIOIHX [POXOJax, Ha3blBAETCS

KpaTepoM.

Tlops1 — neQexTbI CBAPHBIX COCAMHERHH, (OTO KOTOPBIX MPHBEIEHO HIXE, MOABNSIOTCA U3-32 HANMYHs BPEAHBIX IPUMECEH, Kak
B OCHOBHOM MeTaJLlle, TaK M B IPHCaNOYHOM. TTope! MOryT 06pa30oBEIBATECS H3-32 PXKABYHHbI H IPOUMX 3arpsI3HEHUH, KOTOpbIE He
6bUTH ynasleHs! Niepe]l MPOBENIeHHeM CBAPKU C KPOMOK MaTepaaa, MOBBILIEHHOTO COEPXKaHUs YIIepoaa, BhICOKOH CKOPOCTH
CBApOYHOI0 NMPOLECCa, HAPYIIEHUH 3alMTBI CBAPOYHOH BaHHBL. CaMoil 4acTOM IPHYUHON BOBHUKHOBEHHS NOP ABIAETCS
OTChIpEBLIEe MOKPBITHE MIABAIIEr0Cs 3NeKTpona. HeaoCTaToYHBIH I0TOK 3allMTHOTO CBAPOYHOIO rasa , Upe3MepHBIH MoToK
3aLMTHOTO rasa. ;CKBO3HSK B 30He CBapKH. OH MOXET CIyBaTh 3alMTHbIA ra3. 3aCOpeHHE CBAPOYHOTO COMIA HIIH TIOBPEKAEHHE
CHCTEMBI [IOJa4M ra3a (yTedka B IUIAHTaX, COEANHEHUSX ¥ T.0.)

Hanuuue onMHOYHBIX TIOp HE MPEACTABIACT ONACHOCTH, a BOT MX LIETI0YKA MOXXET HEraTUBHO CKa3aThCA Ha IIPOYHOCTHBIX
XapaKTepUCTHKAX CBAPHOTO COCAHHEHHS. YYacTOK CBAPOYHOIO IIBa, TIOpaXEHHBIN STHMHU He(exTaMH, IepeBapUBaloT,
TNpefBapHTE/IbHO MEXaHUYECKH €r0 3a9HCTHB.

IllnakoBbie BKIIOYEHHS — IOJIOCTH B METAJLIIE 1IIBA, 3aNIOHECHHbIE HEMETA/LINYECKUMH BELECTBAMH, OGBIYHO OKHMC/IAMH HITH
KOMIUIEKCAMU OKHMCIIOB, 06pa3yloluMHKCS BCIIEACTBHE XMMHYECKHX PEaKIIi HIIH MEXaHHYECKOrO 3aCOPEHHUs YaCTHLAMU
SNEKTPONHBIX MTOKPHITHH, (IFOCOB M 3arps3HeHHH KPOMOK.

KparkoBpeMEeHHOCT OCTHIBAHHA MAJIOTO 0GheMa PaCIUIaBICHHOIO MeTalla 3aTPYAHSET IOJHOE BHAENEHHE IUTaKa Ha
TOBEPXHOCTh CBAPOYHOI BaHHEI.

TMomumo 310# OCHOBHOM (U3MUECKON IPHIMHEL, IOABIEHHUIO AE(EKTOB COCOGCTBYIOT:

1) TyromnaBKoCTh, IIOBBIMIEHHAS BA3KOCTh YIH BHICOKMHA YAEIIbHbIHA BEC LITAKOB 3IEKTPOXHBIX IIOKPBITHH U (IIFOCOB;

2) HEIOCTATOYHOE PACKUCIIEHHE MEeTaIA IIBa;

3) GonblIOE MOBEPXHOCTHOE HAaTsHKEHHeE 1lU1aka, 3aMe/UIAIoIIee CIUIHUe OTAENBHBIX MEJIKHMX Karesb B Gonee KPYIHBL K
BCIUIBIBAHME UX HA MOBEPXHOCTh PACIlIaBJIECHHOIO MeTajlia,

4) HeymOBIIETBOPHUTEbHAA 3a9UCTKA KPOMOK HJIM OTAENBHBIX BAJIMKOB HAIIABJICHHO METaJlla IPY CBApKe MHOTOCIORHbIX
LIBOB;

5) 3aTekaHHe IUTaKa B 3a30p MEXy CBapHBaeMBIMU KPOMKAMH M B MECTa IIOAPE30B CBAPHBIX IUBOB;

6) PacTpeCKHMBaHHUE U HEPAaBHOMEPHOCTD IUIABICHUA 3ICKTPOAHOIO NOKPBITHA, YaCTULIBI KOTOPOIO MEXaHUYECKH
3aCOpAIOT METaJLT CBapOYHOi BaHHBI;

7) nonnepxaHue IMMHHOM JyTH HIM HENPABHIIbHAS TEXHHKA CBAPKH.

MeTozb! BEIABICHUS M HCTIPaBIeHNs Ae(PEeKTHBIX Y4aCTKOB IBa IPY HAJIMYHH IIUIAKOBBIX BKJIIOUEHUH Takue ke, Kak i
[pH BHYTPEHHHUX NOpaX. AHAJIOTHYHBIM 06Pa3oM BIHSIOT 3T HOPOKH H Ha IPOYHOCTh CBAPHOTO COEMMHEHHA.

BBuay TpYAHOCTH IIOJTHOTO YCTpaHEHHs JaHHOTO BHJA IPOM3BOACTBEHHOIO Gpaka AeHCTBYIONINE TEXHUIECKHE YCITOBHA
YCTaHaBIHBAIOT JOITYCTHMOE KOJIMYECTBO TIOP H LIIAKOBBIX BIIIOYEHHH N0 TAKUM NMPU3HAKaM:

1) 110 KONMYECTBY, pasMepaM ¥ PaclooKeHHIO AeeKTOB Ha PEHTIEHOBCKOM HJIH IaMMa-CHUMKE 11Ba; 2) 10
NPOLEHTHOMY OTHOLIEHHIO CYMMapHOH IIommany Aed)eKToB K IUIOaNH HaIUIABIEHHOr0 METaLIa B ONEPeHOM CeYEHHH
CBAapHOIO COEAMHEHHs (OnpefendeTcs Ha Makpountudax); 3) o ynenbHOMy BECy HaIlIaBIE€HHOTO METalla.
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Jananne 1. 30HTH.
UimoB bt HIpUCOBIM b 30 HIILK, HEOGXOOUMO:
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