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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn P.B.
Bnageney, PoaskuHa P.B.
IIpenonaBarenb Viermndmrarop 768be585-RodiakinaRV-b3C4458 Popsgxuna
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
o0OpazoBarenbHON TTe— MeTpos 110,
pOorpaMMel Waenmnbnatop R653adc76-PetrovPY-T1c0C784 I1L.1O. Ilerpos
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K B K
3aBeﬂyI0HlHH . Bragenel, [paryHoe B.K. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R75d71719-DragunovVK-00c02b9 HparyHOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 CniocobeH ocymecTBIsITh NOUCK, KPUTHISCKUN aHATU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHSATh CUCTEMHBIN MTOAXO0/ JIJISl PEIICHHS] TOCTABJICHHBIX 3aa4
N/I-2 Vcnionbs3yeT CUCTEMHBIN MOJIXO0/ 11 PEUICHUs TOCTaBICHHbBIX 3a/1a4

2. IIK-1 Cnoco0eH nmpuHUMAaTh y4acTUe B MPOU3BOICTBEHHO-TEXHOJIOTUUECKON EATETbHOCTH
[IPU U3TOTOBJICHUHN MAITUHOCTPOUTEIBHBIX U3AEITIHI
NJI-2 JleMoHCTpUPYET MOHUMaHUE PU3NICCKUX MTPOILIECCOB MPU 00pabOTKe ¥ KOHTPOJIE
MaTepuasoB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. 3akOHOMEPHOCTHU MPOIJIABIEHUS METAIJIOB IIPU 3JIEKTPOHHO-JIYUYEBOM U JIA3EPHOM
BO3ICUCTBUH. 3aKOHOMEPHOCTH PE3KH METAIIOB IpH J1azepHOM Bo3aercTBrn (KoHTponbpHas
pabora)
2. OcoOEeHHOCTH B3aUMOJICHCTBUS JIA3EPHOTO M3IIyYeHHS ¢ 00pabaThIBAEMbIM METAJLIIOM
(KonTpoabpHas pabora)
3. Oco0GeHHOCTH B3aMMOAECHCTBUSI 3JIEKTPOHHOTO Jy4ya ¢ 00padbaTbIBa€MbIM METAIJIOM
(KonTponbHas pabota)

Dopma peanmzanun: [Tncemennas padora
1. KoHLIeHTpUpOBaHHBIE HCTOYHUKH SHEPTHU U OCOOCHHOCTH X MPUMEHEHHUs AJIsi 00paboTKU
MatepHaiioB. TerIoBbie MPOIECChl, MPOTEKAOIINE TPH (POPMUPOBAHUH CBAPHOTO
coeaunenus (KontponpHas pabora)

BPC nucuuminHbl

6 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nupekc KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM- 1 2 3 4

Cpox KM: 6 9 12 14

KoHueHTprpoBaHHBIE HCTOYHUKHU SHEPTHUH U OCOOEHHOCTH UX
IPUMEHEHHUs i1 00paboTKU MaTepuasoB. TerIoBble MPOLECCHI,
poTeKaroue npu GopMUpoOBaHUH CBAPHOTO COSTUHEHUS

KoH1eHTprpoBaHHBIE HCTOYHUKH SHEPTHH U OCOOCHHOCTH UX
MPUMEHEHUS i1 00paboTKu MaTepuasoB. TerIoBbIe MPOIECCHI, +
MpOoTeKaronuye mpu GOPMUPOBAHUN CBAPHOTO COCTMHEHUS

Oco0eHHOCTH B3aMMOJIEHCTBHS 3JIEKTPOHHOTO JIyya C
00pabaTbIBaeMbIM METAIIJIOM




Oco0eHHOCTH B3aUMOJICHCTBHUS YJICKTPOHHOTO JIy4da ¢

+
00pabaTbIBaeMbIM METAIJIOM
OCOOCHHOCTH B3aUMOJICHCTBHUS JIa3ePHOTO U3ITYUCHUS C
00pabaTbIBacMbIM METAIIOM
Oco0eHHOCTH B3aUMOJEICTBHS JIA3EpPHOr0 U3JIy4YEHUs C +
00pabaTbIBacMbIM METALJIOM
3aKOHOMEPHOCTH MPOIUIABJICHHS METAJIJIOB TIPH JIEKTPOHHO-
JY4EBOM H JIa3€pPHOM BO3ACHCTBUH. 3aKOHOMEPHOCTH PE3KH
METAJIJIOB TIPH JIa3€PHOM BO3ICHCTBUU
3aKOHOMEPHOCTH MPOTUIABJICHUS] METAIJIOB MIPH AJIEKTPOHHO-
JY4EBOM M JIa3€PHOM BO3/ICHCTBUU. 3aKOHOMEPHOCTH PE3KU +
METAJUIOB IPH JIA3EPHOM BO3JICHCTBUU
Bec KM: | 25 25 25 25

$OO611as yacte/JI1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
YK-1 NJI-2yx-1 Hcnonp3yet | 3HaTh: KoHueHnTprpoBaHHble HCTOUHUKH SHEPTUU U OCOOEHHOCTH UX MPUMEHEHHUSI
CUCTEeMHBIH  TMOAXOA AJI | OCHOBHBIE METOJAUKHU Uit 00paboTKKU MaTepuasoB. TerioBble MPOLECChl, MPOTEKAIIINE TPU
peteHus MIOCTABJICHHBIX | pacyeTa TeMIIepaTypHBIX (bopmupoBanuu cBapHoro coeauneHus (KonrponbsHas pabora)
3a1au oJiel Ipu BO3JICHCTBUU Oco0eHHOCTH B3aMMOJICHCTBHS 3JIEKTPOHHOTO JIyya ¢ 00pabaThiBaeMbIM

CBapOYHBIX HCTOYHHKOB
TEIUIa U METOJUKHU pacyeTa
apaMeTpOB CBAPOYHOTO
TEPMHUUYECKOTO IUKJIa IPU
OJIHOIIPOXOJAHOM CBapKe
OCHOBHBIE MTapaMeTphl
pexxuMa cBapku (pe3ku) ¢
ucnons3zoBanuem KIID
(27IEKTPOHHBIN U JIa3epHBIN
Jy4) U BIIUSIHUE,
OKa3bIBaEMOE Ha MpOIlecC
CBapKH (pe3aHusi) MpH ux
W3MECHCHUHU

YMeTs:

pacCcUNTHIBAThH
TEMIEpaTypHBIE MOJIS IPU
BO3JIEHCTBUHU CBApPOYHBIX
HCTOYHUKOB TeTlia U
rapaMeTpsl CBAPOIHOTO
TEPMHUYECKOTO ITUKJIa PU
OJIHOIIPOXOJHOMN CBApKe

MetayioM (KoHTposibHas paboTa)




OLIeHUBATh (P (PEKTUBHOCTH
IpoIIecca MPOIUIABICHUS
MeTaJula IIpu CBapKe M MpH
HEOOXOJMMOCTH J1aBaTh
PEKOMEHIALIUH 110 €€

HOBBIIICHUIO
I1K-1 N-2nk1  Hdemonctpupyer | 3HATh: OcoOeHHOCTH B3aUMOJICHCTBHUS AJIEKTPOHHOTO Jiyya ¢ 00padaThIBAeMBIM
HOHMMaHHE (bU3MYECKUX | OCHOBHBIE IIPOLIECCHI, metamioM (KonrponsHast paboTa)

MIPOLIECCOB MpU 00paboTKe 1
KOHTPOJIE MaTePUAIIOB

MIPOTEKAOIINE TIPH CBAPKE
(pe3ke) ¢ uCroJIb30BaHUEM
KIID (na3epHsiii 1y4)
BKJIaJT OCHOBHBIX MPOIIECCOB,
MIPOTEKAOIINX IPU CBAPKE
(pe3ke) ¢ uCroJIb30BaHUEM
KII3, B popmupoBanue
KaueCTBEHHOT'O CBAPHOIO
CoeIMHEHHUS (pe3a)
OCHOBHBI€ MTPOLIECCHI,
MIPOTEKAOIINE TIPU CBAPKE C
ucnons3zoBanuem KII9D
(27IEeKTPOHHBIH JTyY)

YMeTs:

AHAIM3UPOBATH BIIUSTHUAC
OCHOBHBIX TIPOIIECCOB,
MPOTEKAOIINX MTPU
BO3JICHCTBUU DIIEKTPOHHOTO
Jyda Ha 00pabaThIBaEMBbIi
MaTepuan

AHAJIM3UPOBATH BIUSHUAC
OCHOBHBIX TIPOIIECCOB,
MPOTEKAOIINX MTPU
BO3JICHCTBUH JIa3€PHOTO
Jyda Ha 00pabaThIBaEMBbIil

Oco0eHHOCTH B3aUMOJICHCTBUS JIA3EPHOTO H3IyUEHHsI ¢ 00padaThIBaeMbIM
MetauioM (KoHTposnbHas paboTta)

3aKOHOMEPHOCTH MPOIUIABJICHUS! METAJLIOB MIPH JIEKTPOHHO-TY4YE€BOM U
Ja3epHOM BO3JEHCTBUH. 3aKOHOMEPHOCTHU PE3KU METAJUIOB IIPH JIa3€PHOM
BozaeiicTBuu (KontponbsHas pabota)




Marepuai

BHOCHUTH HEOOXO/IUMBbIE
KOPPEKTHPOBKHU TTapaMeTPOB
pexuMa CBapKu (PE3KH) ¢
Y4ETOM BIIUSIHUASL OCHOBHBIX
MIPOLIECCOB, MPOTEKAIOIINX B
MeTaJuIe IIpu cBapke (pe3ke)
¢ ucroyk3oBanueM K113,
JUTSL TIOJTY9CHUS
KaueCTBEHHOT'O CBAPHOIO
coeIMHEHMUS (pe3a)




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenueanus

KM-1. KOHIIeHTpI/IPOBaHHbIe HCTOYHUKHU IHEPIUHA U 0COOEHHOCTH MX NPUMEHECHUS AJIsA

00padoTku MaTepuanos. TemnoBsle npouecchl, NpoTekawye Npu GopMHUPOBAHNHN CBAPHOIO

coeTMHEHHUs

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnst KOHTPOJIbHOT0 Meponpusitusi: CTyICHT MOJIydaeT OWIIET, COAepKaIIun
4 Bompoca: 2 TEOPETUIECKUX (Ha MPOBEPKY 3HAHHUK ) U 2 MPAKTHYECKUX (HA MPOBEPKY YMEHHUM )

KpaTKOC CoAcpKaHUuE 3alaHUA:

KonTponbhas paboTta mpoBOIUTCS A7 IPOBEPKU 3HAHUI U YMEHHI 110 IEPBOMY Pa3Aeny:
“KoHIIeHTpHUPOBAHHBIC HCTOYHUKH SHEPTUU M OCOOEHHOCTH UX MPUMEHECHHS JUTISI 00paOO0TKH
MaTepHuayioB. TerIoBbIe MPOIECCHI, MPOTEKaIOMKe MPU GOPMHUPOBAHUH CBAPHOTO
coenuHeHus”. Bpems mpoBeaenus - 1 gac.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HAaTh: OCHOBHBIE  METOJUKHU
pacdyera TEMIIEpaTypHBIX IIOJIEU
IpU  BO3ACHCTBUM  CBapOYHBIX
HUCTOYHHMKOB TC€IIJla W MCTOIUKHU
pacyera MapaMeTpoB CBapOYHOIO
TEPMHUYICCKOI0 UKJIa npu
OJHOMIPOXOJHOM CBApKE

1.Konu. ucrounuku: Kakue pacueTHbie cXeMbl
HMCTOYHUKOB TEIJIOTHI UCIIOJIB3YIOTCS B KJIIACCUUECKOM
TEOPHH PACIIPOCTPAHCHHUS TEIIOTHI IIPH cBapke? (3HaHHE
2)

2.Kon1. uctounuku: 3amumure quddepeHnnansaoe
ypaBHEHUE TEIUIONPOBIHOCTH U OOBSICHUTE €T0 CMBICI
(3HaHue 2)

3.Kon1. ucrounuku: Kak ncrnons3yercss npuHIUI
HaJIOKEHUSI TIPU pacueTe TeMITIePaTYPHBIX MOJIeH?
(3HaHue 2)

YMeTb: o1ieHuBaTh A3PPEKTUBHOCTD
npolecca MPOIJIaBICHUS MeTallla
IpU CBapKe U MPU HEOOXOAUMOCTH
JlaBaTh ~PEKOMEHJAllMU 10  ee
MOBBIIIICHUIO

1.Konu. ucrounuku: Iloctpouts pacnpenencuue
yII€IBHOTO TEIJIOBOTO OTOKA B PA3IMYHBIX TOUKAX
[IsITHA HarpeBa Jyis CIEIYIOLIero pekxuma o0paboTKu
anekTpoHHBIM JTydoM: Uyck=60 kB, 11 = 100 MA
(ymenue 1)

2.Konr. ucrounuku: [loBepxHOCTh AeTan
obpabarsiBaercst KIID ¢ nuamerpom nsitHa Harpesa dH =
2 cM, IpHU 3TOM HauOOJBIINN TEIUIOBOM MOTOK B LIEHTPE
nsaTHa Harpesa cocTtanisieT (2m = 5000 JIx/(cm2-c).
Onpenenutsb P PeKTUBHYIO TETIOBYIO MOIIHOCTD UT
(ymenue 1)

3.Konu. ucrounuku: Onpeaenuts Ko3pGUIueHT
COCPEJOTOYECHHOCTH TEIIOBOT'O TIOTOKA U HAMOOJIBINI
TEIUIOBOM MOTOK B IIEHTPE IISITHA HAarpeBa IIPHU CBapKe
mwiactul KIID na pexxume: Uyck = 30 kB; 11 =50 MA; n
= 0,9. lnamerp narHa HarpeBa du = 0,3 cMm (ymenwue 1)

YMerTs: paccYuThIBaTh
TEMIIEpaTypHbIE TTOJISt pu
BO3JICHCTBUU CBapOYHBIX

HCTOYHHWKOB TCIJIa W HapaMETpPhI

1.KoH1I. HICTOYHMKH: YUaCTOK CTEP)KHS JUAMETPOM 2 CM
13 TUTAHOBOTO CIUIABA IEPErPET B 30HE IIUPUHOUN 6 CM
Ha Te=700 K. Temneparypa ocTainbHOI 4acTU CTEPHKHS
T0=290 K. Onpenennte TeMIiepaTypy CEUeHHs CTEPIKHS




CBapOYHOI'O0 TEPMUYECKOTO LHUKJIIA B TOUKE, HaXOJAIIeNcs Ha PAaCCTOSIHUM 5 CM OT LIEHTpa
IIPH OJTHOIIPOXOJHOM CBapKe ncrouHuka yepes 200 ¢ rnocie npekpanieHus ero
neiictBus. TermnooTnady B OKpYKarolIylo cpey He
YUUTBIBaTh. (yMEHHUE 2)

2.Konu. ucrounnku: Ha maccuBHoe Teno u3
ayCTECHUTHOM CTaJIU ACUCTBYET MTHOBEHHBIN NUCTOYHHK
teria MoiHocThio Q = 5000 JIx. Onpenenuts
TEMIEPATYPy B TOUKE JEUCTBUS HCTOUYHUKA Yepes3 3 ¢
nocie oopadoTku. HauanpHas Temmneparypa tema 20°C.
(ymenue 2)

3.Konu. ucrounuku: I1nacTuHbl U3 TEXHUYECKOTO TUTAHA
CBapHBalOT 3a OJJUH MPOXOJ FIEKTPOHHBIM JYyUOM C
noronHou sHeprueit q/v=10000 Ix/cm.

Onpenenuts TOJNUIMHY IUIACTUH, €CJIM MTHOBEHHAs
CKOPOCTh OXJIXKJACHUS METallJla Ha OCH 11Ba paBHa W=-
50°C/c mpu t = 500 °C. Hauanbnas Temmneparypa tena
paBHa 0°C. (ymenue 2)

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnonenus 3Hanus: OueHKa "0TIMYHO" BBICTABIISIETCS, €ClIU Bee 4
3a/1aHMS BBITIOJHEHBI B TIOJTHOM 00BEME MJIH BBIMIOIHEHBI PEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evblnonenus 3Hanus: OLeHKa "Xopouio" BbICTaBIsAETCs, €CIH 3
BOIpoca U3 4 pacKpbIThbl IPABUIILHO, BIOPAH BEPHBIN METOJ pELICHUs 00eUX 3aja4, HO IIpU
BBIYUCIICHUH B OJTHOM U3 33124 JIOMYILEHbI OIIMOKH

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU CTYJIEHT JJaJl BEpHbIE OTBETHI Ha 2 Bolpoca U3 4 (0TBeTWI Ha 1 TeopeTUdecKuit BOIpoc, T.€.
noKa3aJl HaJTMuue 3HaHWH, U pemwi | 3a7aqy, T.€. MPOSIBUII YMEHHs), a Ha JIBA IPYTHE THITAIICS
OTBETHUTb, HO JOMYCTHJI OLIMOKH

KM-2. Oco0eHHOCTH B3aUMOJEHCTBHS JIEKTPOHHOIO JIy4a ¢ 00padaTbiBaeMbIM
MeTANLI0M

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas pabora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBedeHHs] KOHTPOJbHOro Mmeponpusitus: KoHTponbHas paboTa HpOBOJAUTCA
MUCbMEHHO Mo OwmieraM. Bpewmsi mpoBeneHuss KOHTpOIbHOM paboThl - 1 yac. CTyaeHT moiydaer
ouner, conepxamuii 4 Bompoca: 2 TEOPETHUECKUX (Ha MPOBEPKY 3HAHUMN) U 2 MPAaKTUYECKUX (Ha

IIPOBEPKY YMEHUIN)

Kpartkoe coagep:xkanue 3a1aHuA:
KonTponbHas paboTta mpoBOIUTCS A7l IPOBEPKHU 3HAHUI U YMEHHM 110 BTOPOMY
pazzeny: “OcobeHHOCTH B3aUMOACHUCTBUS 3JEKTPOHHOTO Jy4a ¢ 00pabaTbIiBa€MbIM METAIIIOM

KoHTpoJibHbIe BONIpOChI/3aJaHUA:




3HaTh:  OCHOBHBIE  IapaMeTphbl
pexuMa  cBapku  (pe3ku) ¢
HCII0JIb30BaHUEM KIID
(27IEKTPOHHBIN U JIa3€pHBIN JIy4d) U
BJIMSIHHE, OKa3bIBAEMOE Ha IPOLIECC
cBapku  (pe3aHus) OpU  HX
U3MEHEHUU

1.0co6ennocTu B3anmoaerictBus IJ1: KakoBbI MpUYIHHBI
obpasoBanus “kopHeBoil muisr’” npu DJIC ¢ rimybokum
nporuiaBiieHueM? (3HaHue 4)

2.0cobennoctu B3aumoeiicteust JJI: JleiicTBrue Kakux
cu1 obecrieyrBaeT BO3MOXKHOCTD CYIIIECTBOBAHMS KaHala
MpoIuIaBieHus 1 ero ¢popmy? (3HaHue 4)

3.0cobennocty B3aumonencTeusa DJI: 3anummre
yCJIOBHE PAaBHOBECHS Ha MOBEPXHOCTH Mapora3oBoro
ka"aia rnpu DJIC ¢ riry0OKHUM MPOTUIaBIICHUEM H
00BSICHUTE CMBICIT KXKIOTO U3 CIaraeMbIx (3HaHHe4)

3HaTh: OCHOBHBIE MIPOIIECCHI,
MpOTEKalolue TMpU CBapke C
HUCHOJIL30BAaHUEM KIID

(27IEKTPOHHBIN TyY)

1.0co6ennoctu B3anmoercteus JJI: Kak nmpoucxoaut
B3aUMO/ICHCTBUE JIEKTPOHHOIO Jy4ya C METaIoM?
(3nanue 3)

2.0cobennoctu B3aumosercteus JJI: Kakosa ponb
ucnapenus rpu IJIC ¢ rrybokum mporiaBieHueM?
(3nanue 3)

3.0cobennoctu B3aumoeicraus DJ1: Kakosa
0COOEHHOCTh B3aHMOJICUCTBHS YCKOPEHHOTO MTOTOKA
AJICKTPOHOB ¢ 00pabaThIBaeMbIM MaTeprasioM? (3HaHHE

3)

VYMeTh: AHAJIM3UPOBATL BJIMAHUC

OCHOBHBIX IPOIIECCOB,
NPOTEKAIOIUX TIPH BO3JCHCTBUH
3IIEKTPOHHOTO Ty4a Ha

oOpabaThIBacMbIil MaTepHall

1.0co6ennocTu B3anmoericteus IJ1: Ha moBepxHOCTH
MACCUBHOTIO T€JIa U3 YIIIEPOAUCTON CTAIA JIEUCTBYET
MOIIHBII OBICTPOIBUKYIIIUICS UICTOYHHK TETLIa C
MoIHoCThI0 = 9450 Bt, nepemeniatomuiics co
ckopocThio V = 0,5 cM/c. OLIeHUTh CTENEHb BIUSHUS
BEJIMYUHBI TETJIONPOBOIHOCTH HA MPOJI0JIKUTENBHOCTh
npeObiBanus Boie 1000 °C Touek rpaHULIb CTIIABICHHUS.
Hauanpnas Temmneparypa tena to = 20 °C. (ymenue 3)
2.0coGennoctu B3aumoseiictaus DJI: Onpenenutsb
matenbHocTh npedbiBanus Boiie 1300 K touex
OKOJIOIIOBHOM 30HBI, JISKAIUX Y IPAHUIIbI CIIJIABJICHUS
(Tm = 1800 K), mpu DJIC 3a ouH MPOXO/1 IUTHT U3
HU3KOJIETHPOBAHHOM CTalu TONIMHOI 0 = 80 MM.
[TapameTpsl 06paboTKu: YHPeKTUBHAST MOIIIHOCTH
UCTOYHHKA

g = 30 000 [Ix/c, ckopocThb cBapku V = 10 m/4.
Hauanbnas Temneparypa tena 7o = 320 K (ymenue 3)
3.0cobennoctu B3aumoseiicteus JJI: Ha moBepxHocTn
MAacCHUBHOIO T€Jla U3 MEIN JEHCTBYET MOLIHBIN
OBICTPOABMKYIIMICS HCTOUHUK TEIUIOTHI (JIEKTPOHHBIN
ayY).

Onpenenuth norounyto 3uepruto UT, ecnm MrHoBeHHast
CKOPOCTb OXJIaXJAECHUS HA OCH AEHCTBHSI UCTOUYHUKA ITPH
520 °C cocraBusier W=-150°C/c. Hauanpnas
temmneparypa Tena to =20 °C u A = 3,8 JIx/(c'cm °C)
(ymenue 3)

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHkKa "oTINYHO" BBICTABISETCS, €CIH 3a/1aHne
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OleHKa "Xopouio" BEICTaBIsSETCs, €CIH 3
BOIIpOca U3 4 pacKPhITHI IPABUIIBHO, BEIOPAH BEPHBII METO] peIIeHUs] 00eUX 3a/1a4, HO TIpU
BBIUMCJICHUH B OJTHOW M3 337124 JOMYIIEHbI OIIHOKH

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIN CTYJEHT J1aJl BEpHbIE OTBETHI Ha 2 Bompoca u3 4 (oTBeTwI Ha | TeopeTuueckuii BoIpoc, T.€.
MOoKa3aJl HAJTMYMe 3HaHUM, U pemui 1 3aaady, T.e. IPOSIBUJI YMEHHUS ), @ Ha JIBA JAPYTUE MBITAJICS
OTBETUTb, HO JIOMYCTHII OLTUOKHU

KM-3. OcoGeHHOCTH B3aUMOJeHCTBHS JIa3€PHOI0 U3JIy4eHusl ¢ 00padaTbiBaeMbIM
MeTaJLJI0M

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusitus: KoHTposnbHas paboTa HpOBOAUTCA
NUCHbMEHHO 0 OmieraM. Bpems mpoBenenus KOHTpoJdbHOH paboTsl - 1 yac. CTyneHT moiydaer
ouner, conepxamuii 4 Bonpoca: 2 TEOPETUYECKUX (Ha MPOBEPKY 3HAHUM) U 2 MPAaKTUYECKUX (Ha
IIPOBEPKY YMEHHUIN)

KpaTkoe conep:kanue 3a1aHusi:
KontponbHas pabota mpoBOAUTCS ISl IPOBEPKU 3HAHUN M YMEHUH 110 TPEThEMY
pazzaeny: “OcoO0eHHOCTH B3aUMOJICHCTBUS JIA3EPHOTO M3IIyUeHHsI ¢ 00pabaThIBACMbIM
MeTajuiom”

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh:  OCHOBHBIE  IIPOLECCHI, 1.0cobennocTu B3aumoseictaus JIN: 3anucars 3aKoH
IpoTeKarolue Ipu cBapke (pe3ke) byrepa-JlambepTa 1 0OOBSICHUTB, YTO OH XapaKTepPH3yeT
c KCMOJIb30BAHUEM KIID (3HaHue 4)

2.0co6ennoctu B3aumoseiicreus JIN: I1pu kakux
TUTOTHOCTSIX MOIITHOCTH TPOIIECC JIA3EPHOH CBAPKHU HIIET
0e3 MHTEHCUBHOTO UCTapeHus (ykazaTb GopMyIty)
(3HaHue 4)

3.0cobenHoctu B3aumoseiicteus JIN: 3anucatsb
COOTHOIIIEHHUE, XaPaKTEPUIYIOIIEE CBI3b MEKITY
IUIOTHOCTBIO MOTJIOLIEHHOW MOLTHOCTH U3ITydeHHUs ( U
MOIIHOCTHIO n3inydeHus PO (3HaHue 4)

(J1a3epHbIif Ty4)

YMeTh: AHAJIM3UPOBATL BJIMAHHC

OCHOBHBIX IPOIIECCOB,
NPOTEKAIOMINX TIPH BO3JEHCTBUU
Ja3epHOTO Tyda Ha

o0OpabaTbIBaeMblil MaTepua

1.0co6ennoctu B3aumoseiicrsus JIN: [pemnoxuts
BO3MOJKHBIE MEPHI /ISl YBEITMUCHHS TTOTIIOMIATEIEHON
CMOCOOHOCTH CTaJIM IPH JIEHCTBUU Ha HEe JIA3ePHOTO
n3nyuyeHus (ymenue 4)

2.0cobennoctu B3aumoaeictaust JIW: remneparypa
HarpeToro Teia Mociie ero 00IyJIeHus Ja3epHbIM
UMIYJIbCOM, B PE3YJIbTATE OCTHIBAHMS ITPH TEILIOOTBO/IE,
Mmensiercs kak T1=TO01(1-t/t0), rae t=0 - MOMeHT
OKOHYaHUs UMITYJIbCa, HarpeBaroIlero Tejao. B MmomeHT
t=tuMI1 BKJIFOYAE€TCS] HOBBIM UMITYJIbC, KOTOPBIM 1aeT
JIOTIOJTHUTEIbHOE U3MEHEHHE TeMIIepaTyphl Tela
T2=T02*[exp(a*(t-tumm))-1]. Onpeaenursp, Kak Oyaer
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W3MEHSIThCS TEMIIEpaTypa BO BpeMs JEHCTBUS BTOPOTO
nMmIyibca (ymenue 4)

3.0cobennoctu B3aumonericteus JIM: Halitn MOIHOCTE
M3ITy4eHUs, TIA/IAI0IIETr0 Ha IIOBEPXHOCTb, €CITH
o0JrydeHHast 001acTh IMEET BUJ Kpyra paaunyca r0 u
IJIOTHOCTh MOIIIHOCTH M3JIYYCHUS B HEH pacrpeiercHa
o 3akony J = q(p ,d ), rae p, ¢ — MOJAAPHBIE KOOPAUHATHI
B IJTOCKOCTH MOBEPXHOCTH. P = kvt . OneHuTb, Kak
OyZeT MEHATbCA MOIIIHOCTh M3JIy4€HHUs, IaIal0IIero Ha
MMOBEPXHOCTh, IPU U3MEHEHUHU PACIIPEICTICHUS
IJIOTHOCTH MOIIHOCTH B 00JTy4eHHOU 00JIaCTH TOTO K€
paauyca (ymenue 4)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/IaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs, €CIH 3
BOIpOca U3 4 pacKpbIThI IPABUIIBHO, BEIOPAH BEPHBII METO] pEIICHUs 00CUX 3a/1a4, HO TIpU
BBIYMCJICHUH B OJTHOW M3 337124 JOMYIIECHBI OIIHOKH

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM CTYJEHT JlaJl BEpHbIE OTBETHI Ha 2 Bompoca u3 4 (oTBeTUI Ha | TeopeTudeckuii Borpoc, T.€.
NoKa3aJl HaJluuue 3HaHuM, 1 pemui 1 3aaauy, T.e. MPOsSBUI YMEHHs), a Ha J1Ba JIpyTUe MbITAICS
OTBETUTb, HO JIOTTYCTUJI OLIMOKHU

KM-4. 3akoHOMepHOCTH NPOIIABJICHUS] METAJLJIOB IIPU 3JIEKTPOHHO-JIY4eBOM U
JIA3ePHOM BO3/1eiiCTBMH. 3AKOHOMEPHOCTH Pe3KH METAJIJIOB IIPH JIa3ePHOM BO3AeiiCTBUHU

®opmbl peanuzanuu: buners! (MMcbMeHHBIH onpoc)

Tun koHTpoabHOrO MeponpustTus: KonrponsHas pabota

Bec koHTpOIbHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnst KOHTPOJIbHOIr0 Meponpusitusi: CTyIeHT IoJlydyaeT OUIIeT, cofepKaliui
4 Bompoca: 2 TeopeTH4YecKHX (Ha MPOBEPKY 3HAHUMN) U 2 MPAaKTUYECKUX (HAa MPOBEPKY yMEHUH).
Bpems npoBeneHnst KOHTPOJIbHOM paboTh - 1 yac.

Kparkoe conepxxanue 3aganus:
KonTponbHas paboTta mpoBoauTCs 175 IPOBEPKHU 3HAHUI U YMEHMI 110 UETBEPTOMY pa3/eiy:
“3aKOHOMEPHOCTH MPOIUIABICHHS METAIUIOB IIPU IEKTPOHHO-TYYEBOM U JIA3EPHOM
BO3/IEUCTBUH. 3aKOHOMEPHOCTH PE3KH METAJUIOB IIPH JIA3€PHOM BO3ACHCTBUM .

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: BKJIa] OCHOBHBIX 1.3akoHOMepHOCTH nporutaBieHus: Kak cBs3ana
IIPOLIECCOB, TMPOTEKAIOUIUX IpHU ylleabHasi MOLUTHOCTB AJIEKTPOHHOI'O ITy4YKa ¢

cBapke (pe3ke) ¢ MCIOJIb30BaHHUEM reOMETPUUECKUMHU XapaKTePUCTUKAMU 30HbI

KIID, B ¢dbopmupoBaHue nporuiaBieHus? (3HaHue 4)

Ka4eCTBEHHOT' O CBAPHOTO 2.3aKOHOMEPHOCTH MpOoIIaBiIeHus: Yem onpeaensercs
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coeMHEeHUS (pe3a)

MIPOU3BOIUTENHHOCTh 00Pa0OTKU MPH UMITYJIECHOM
na3epHOM Bo3zeiicTBun? (3HaHUE 4)
3.3aK0HOMEpHOCTH NpoIuiaBieHus: Ha uyto Bauser
JUTUTEIIBHOCTh BO3/ICUCTBUS JIa3€PHOTO U3yUEHHUS B
MpoIIecCe UMIYJIbCHO-TIEPUOINYECKONH 00pabOTKU?
(3HaHue 4)

YMeTh: BHOCUTH HEOOXOJIUMbIE
KOPPEKTUPOBKHU napaMeTpoB
pekuMa CBapKu (Pe3KH) C y4eTOM
BIUSHUS OCHOBHBIX TIPOIIECCOB,
NPOTEKAIIUX B MeTajle Mpu
cBapke (pe3Ke) ¢ MCMHOJIb30BaHUEM
KIID, U1 MOJTy4YEeHUS
KauyeCTBEHHOT'O CBapHOTO
coeTMHEeHUS (pe3a)

1.3axoHOMEepHOCTH MpoIuiaBieHus: BeiOpars TuI nasepa,
KOTOPBIM MO>KHO MCHOJIb30BaTh /ISl CBAPKH IJIACTUH U3
amroMuHusi. OTBET 000CHOBATh (YMEHUE 4)
2.3aKOHOMEPHOCTH TporuiaBienus: Haiitu nuana3on
JOTYCTUMBIX 3HAYEHUH TUIOTHOCTH MOIITHOCTHU
M3JIY4eHUS JJI1 CBAPKHU «BCTBIK» IBYX IUIACTUH U3
(dhonbru U3 30510Ta U Xpoma ToauHou 0,1 MM
U3JIy4EHUEM TBEPJOTEIBHOIO Ja3epa Ha IpaHaTe ¢
neonuMoM (YAG: Nd) (1t = 104 ¢). Cuurats, 4To 10
Hayajia pacIulaBJI€HUs OJHOM U3 IUIACTUH OHU
TEIUIOU30JIMPOBAHBI APYT OT APYTa, MOCIE Yero
TEMIIEPaTyphI IUTACTUH B 0OJy4EHHOUW 00IaCTH pPaBHBI.
OO6nyuenHast 001acTb CHMMETPUYHA OTHOCUTEIBHO
CBapHOro 1IBa (yMeHUE 4)

3.3akOHOMEpHOCTH NpoIuiaBieHus: OnpenenuThb
MaKCUMAaJIbHYIO0 CKOPOCTb PE3KU METHON (OIBTU
tonuuHoi h=0,1 MM HEenmpephIBHBIM U3TyYCHHEM

Y AG:Nd nazepa moutHoctsto 500 BT npu paguyce nstHa
r0=50 mxm. Kak OyneT MeHsSITbCs 3Ta CKOPOCTh MPHU
YBEJIIMYCHUH Pa3pe3aeMOil TONIUHBI MEAHOU (HOJIBru?
(ymenue 4)

OnucaHue MKAaJbl OlleHUBAHUS .

Oyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinonneHus snanua: OueHka "oTIMYHO" BBICTABIsAETCS, €CIHU BCE 4
3a/1aHus BBIMOJIHEHBI B IOJTHOM 00beMe WIIN BBIMOIHEHBI IPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHkKa "Xopoo" BbICTaBIAETCS, €CIU 3
BOIpoca U3 4 pacKpbIThl IPABUIILHO, BIOPAH BEPHBIN METOJ pelIeHHs 00euX 3a1a4, HO IpU
BBIUMCIIEHUH B OJTHOM U3 3374 JIOMYILEHbI OLTHOKH.

Oyenka: 3

Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITU CTYJICHT JIaJl BEPHBIC OTBETHI Ha 2 BoIpoca u3 4 (OTBETUJI Ha | TEOPETUUECKUI BOIIPOC, T.C.
noKa3aJl HaJIMune 3HAHWUM, U peri 1 3a1a4y, T.e. MPOSIBHI YMECHHS ), a Ha J1BA IPYTHE TBITANICS
OTBETHUTb, HO JOMYCTHJI OITHOKH
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. XapakTep TEMI0BOro UCTOUYHUKA TP 3JIEKTPOHHO-TTy4eBOM Harpese. CBs3b MOIIHOCTH
HOPMAJIbHOT'O KPyTrOBOT'O HCTOYHHUKA C €r0 IMPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMHU.

2. ®uznuecKkue 0COOCHHOCTH 00pa30BaHMsI CBAPHOTO COCIMHEHUS MIPHU JIa3ePHOI CBapKe
MaTEpUAIOB MaJbIX TOJIIIMH.

3. PaccunrtaTh MaKCUMaJIbHYIO TEMIIEPATYPY, JOCTUTAEMYIO B PA3JIMYHBIX TOUKAX
OECKOHEUHOTO CTEP>KHS IIPU €ro HarpeBe HENOIBUKHBIM IIJIOCKUM HCTOUHUKOM.

IIpoueaypa npoBenenust

OK3aMeH NPOBOJUTCA B BHJIE MUCbMEHHOI pa®oThl o OmiietaMm. B kaxknom Ounere copepxutcs 3
Bompoca: | TeopeTHuecKuii BOPOC MO ANEKTPOHHO--ITy4eBoi 00paboTke, 1 TeOpeTHIECKUit BOIPOC
1o 00paboTKe Ja3epHbIM M3JIydeHHEM, | MpakTUYecKuil BoIpoc (3aaaya). 3aaua MOXKET ObITh Kak
[0 TEMaTHKE 3JIEKTPOHHO-TY4eBOH 00pabOTKM, TaKk M IO TEMaTHKe JazepHoil oOpaborku. Ha
BBITNIOJTHEHHE MMCbMEHHOM paboThl cTyaeHTam naetrcs 1 gac (60 MUHYT).

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muauxarop: N/1-2yk-1 Ucnons3yer cucTeMHbIH MOIXO0 U PELICHUS
IIOCTaBJICHHBIX 3a]a4

Bonpocsl, 3aganus
1.

1. MapameTpbl 1a3€PHOro U3ayYeHUA B HENPEepPbIBHOM U UMMYIbCHOM PeXXUmax

2.2. ITapametpsol DJIC 1 37€KTPOHHOTO Jy4ya B HENPEPHIBHOM U UMITYJIbCHOM peXUMax
3.9. Paccuntarh MakCUMaJbHYIO TEMIIEPATYpPY, JOCTUTAEMYIO B Pa3IMYHBIX TOUKAX
0ECKOHEUHOM TUTACTHHEI NPH €€ HarpeBe HEeTIOABIKHBIM JINHEHHBIM UCTOYHHKOM TeTiIa
4.10. BeiBectu popmyiy i pacuera Tepmudeckoro KIIJI mist ciaydas nporuiaBieHus
TUTACTHHBI MOIIHBIM JTMHEHHBIM OBICTPOABIKYITMMCS UCTOYHUKOM TEIUIa

5.11. OmpenenuTh MIOTHOCTh MOIIHOCTH JIa3€pHOT0 M3JIy4eHHUs! Ha 00pabaTbIiBaeMOil
MOBEPXHOCTH B IIEHTPE TSITHA OOIYUEHUs, €CJIM M3BECTHA MOITHOCTH U3ITydeHus P.
(PacmipeseneHue MIOTHOCTH MOIIHOCTH - rayccoBo: q = q0exp(—r/r0)"2)

6.12. O1IeHUTH TONIIUHY MTPOTPETOTO CJIOS CTAJIH MPU UMITYJIbCHOM BO3/ICHCTBUU Ha HEe
u3nydenus nazepa Y AG:Nd, nnurensHocTs ummynbsca 107(-8) c.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.

1. 1.Yt0 npeactaBnnet coboi KoadpdUUMEHT popMbl LWBA?

OTBETHI:
a) OTHOIIICHUE IIIMPUHEI 1IIBa K TJIYOWHE MPOTIIaBICHUS
0) OTHOIIIEHHE TNTYOUHBI MPOTIABTICHHS K IIMPUHE [TBA
B) TUIOMIA/h TTOJIY9aeMOM 30HBI TTPOTLIABIICHHUS
') OTHOIICHHE IJIOMIAH MOJIy9aeMOil 30HbBI POTUIABIICHUS K TPOU3BEICHUIO IIMPUHBI [ITBA HA
TTyOWHY MPOTIIaBICHUS
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Bepuslii otBeT: 6
2.2. Yro xapaktepusyeT BennurHa 3G(HEKTUBHOTO KIJI TPU CBapke?
OTBeTHI:
a) JI0JI0 MOIIHOCTH, JOLIEAIIYIO 10 TOBEPXHOCTH 00pabaThiBaeéMOro Marepuana
0) 010 MOIITHOCTH, 3aTPAYCHHYIO Ha HArpeB U IUIaBJICHUE 00pabaThIBAEMOTo MeTaslIa
B) JIOJIIO MOITHOCTH, KOTOPAasi pacXOAyeTCsl Ha HarpeB OKPYKAIOIIMX CJIOEB METalljla 3a CUeT
TEIIONPOBOAHOCTH
') MOIIIHOCTh HCTOYHHMKA HAarpeBa
BepHslii oTBeT: a
3.4. Kakoil HICTOYHUK SHEPTUH UMEET MAKCUMAJIbHYIO TJIOTHOCTh SHEPTUU?
OTBeTHI:
a) JIa3epHBIN JTy4
0) 2JEKTPOHHBIN JIy4
B) DJIEKTpUYECKas ayra
I') ra30BOE IIamMs
Bepnbiit oTBeT: a
4.6. IIpy ucnosp30BaHUU CXEMbI MOIIIHOTO OBICTPOABIIKYILETOCS HCTOYHUKA TPUHUMAIOT, YTO:
OTtBeTsI:
a) Temreparypa oopadbarpiBaeMoro Marepuania nepea GpoHTOM JIBHXKYIIETOCS HCTOYHUKA
paBHa HayanbHOM, 10 00padoTku (TO)
0) Temneparypa oOpabaTeiBacMOro MaTepuaia rnepea GpoHTOM JBIKYIIETOCS HCTOYHUKA
paBHa T
B) TemnepaTypa o0padaTsIBaeMOro Marepuaia rnepes GpoHTOM JBMKYIIErOCs HCTOUHUKA
paBHa Tucn
T') Temreparypa oopadbaTeiBaeMOro MaTepuaia nepea GpoHTOM JABHIKYIIETOCS UCTOYHUKA
paBHa cpeaHen Mexay T u Tucn
BepHslii oTBeT: a
5.9. Yto xapaxtepusyer 3akoH byrepa-Jlambepra?
OTBeTHI:
a) U3MEHEHHE CKOPOCTH BO3JIEHCTBUS Ja3epHOr0 U3Iy4YeHUsl Ha 00padaThIBaeMblii MaTepual
0) ocnabyieHne THTEHCUBHOCTH A IAI0IIET0 JIA3EpHOT0 U3JIy4eHUs 10 IIIyOuHe
B) U3MEHEHUE I0JI0KeHUs (PoKyca B mpoliecce J1a3epHoil 00paboTku
I') U3MEHEHHE TeIUI0(U3NYECKUX CBOWCTB 00pabaThiBaeMOro MaTepuasia
Bepuslii otBeT: 6

2. Komnerenmust/Uuauxarop: NJI-2mx-1 JleMoHCTpHUpYyeT NOHUMaHNe (PU3HUECKUX TPOIIECCOB
pu 00paboTKe U KOHTPOIIE MaTepUaIOB

Bonpocsl, 3aganus
1.3. IToryomeHre MOITHOCTH MPH MTPOXOJE JTyda yepe3 mnap. 3aBUCUMOCTH, OTOOpaXarolue
PAa3INIHBIC OAHOMCPHBIC 3aKOHOMEPHOCTH IOTJIOIICHU A SHCPIUH B BEIICCTBC
2.4. ®opMupoBaHME KaHaja MPOIUIABIEHUS IIPU JIEKTPOHHO-IYy4€BOM BO3ICHCTBUM: YCIOBUS
Nnepexoaa K B3ppbIBHOMY BCKUITAHHUIO, XapaKTEPHOC BPEMS TCIIIOIIPOBOJHOCTH, KPUTHYCCKAaA
yZeabHas IOBEPXHOCTHAsI MOIIHOCTh
3.5. JlazepHoe uznydenre. OCHOBHbBIE IOCTOMHCTBA, ITO3BOJISIONINE UCITOJIB30BaTh €r0 B
Ka4yecTBE MHCTPYMEHTA JJIs1 00pabOTKU MaTepraioB
4.6. DHepreTHUECKHEe yCIOBUS B3aUMOCHCTBHS JTa3€pHOTO U3JTydeHUs C 00pabaThIBaéMbIM
MaTepUaIoM
5.7. OcHOBHBIE TPOLIECCHI B3aUMOJIEHCTBUS JIA3epHOTO U3IIyUYeHHUs ¢ 00padaThIBA€MbIM
MaTepuaioM (OTpakeHUE U3ITyUEHUs], TOTJIOEHUE U3ITYYEHHs], HarpeB, IUIaBIEHUE, Ja3epHast
9pO3us)

15



6.8. OCOOEHHOCTH JIa3epHOT0 pa3/iesieHus] MaTepuaioB. MeXaHU3MBbI J1a3epHOT0 pa3IeIeHUs
MaTepruaioB

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.3. Kak ncnosib3yercs MpUHIUIT HAJIOKEHHUSI TPU pacueTe TEIUIOBBIX MOJIeH Mpu cBapke?
OTBeTHI:
a) MoJIy4aeMble OT AeUCTBUS OTAEIbHBIX HICTOYHUKOB TEMIIEPATYPHBIE MOJISI OKAa3bIBAIOT
BJIMSIHUE JIPYT HA JIPYTa; OHU MOTYT CKJIAJBIBATHCS IPYT C IPYroM, 00pa3yst 1oJjie COBMECTHOTO
NENCTBUS, a UX B3aUMHOE BIUSHUE JIPYT HA JPyra YYUTHIBAETCS BBEICHHEM JOMOIHUTEIHLHOTO
CJIaraeMoro
0) moyiydaeMble OT IEHCTBUS OTJEIbHBIX HCTOYHUKOB TEMIIEpaTypHbIE MOJIS OKA3bIBAIOT
BJIMSIHUE JIPYT HA JIPYTa; OHU MOTYT CKJIAJBIBATHCS IPYT C IPYrOM, 0Opa3yst 1oJjie COBMECTHOTO
NENCTBUS, a UX B3aUMHOE BIUSHUE JIPYT HA JJpyra YYUTHIBAETCS BBEICHHEM JOTOIHUTEIHLHOTO
COMHOXUTES
B) MOJy4aeMble OT ACHCTBUS OTAEIbHBIX HICTOYHUKOB TEMIIEPATYPHBIE MO HE BIUSIOT APYT
Ha JIpyra U MOTYT CKJIaJIbIBaThCsl IpYT C APYroM, 00pasys [10Jie COBMECTHOI'O AEHCTBUS
Bepnbiit oTBeT: B
2.5. B kakom city4yae mpu 3JIEKTPOHHO-JTy4€BOW CBapKE BO3MOYKHO MOTYyYEHNUE KHHKAJTIBHOTO
MPOTIaBICHUS?
OTBeTHI:
a) Ecnu mnoTHOCTh MOITHOCTH 3JIEKTPOHHOTO IMy4Ka He npeBbimaeT 1078 Br/m2
0) Eciy moTHOCTh MOIIHOCTH 3JIEKTPOHHOTO ITyYKa IpeBbimaeT Bennuuny 5*10"9 Br/m2
B) Ecnu ckopocTh BBOJIa SHEPTHH B MaTepHall 3HAYUTEIFHO MEHBIIIE CKOPOCTHU €€ OTBOJIA 3a
CYET TEIUIONPOBOJIHOCTH
r) Ecnu ckopocTs BBO/Ia SHEPTrUU B MaTepuall 3HAYUTENIBHO OO0JIbIIE CKOPOCTH €€ OTBOAA 3a
CYET TEIUIONPOBOJIHOCTH
BepHsriii otBeT: 0, T
3.7. Ponb Bakyyma ripu DJIC
OTBeTsI:
a) JUIsl YBEIMUEHUS YCKOPSIOLIET0 HAMPSKEHUS
0) /U1 yBENMUYEHUS] CKOPOCTH CBApKU
B) U1 0OECTICUeHHSI CBOOOTHOTO ABMKEHUS HIIEKTPOHOB OT KaTO/1a K TTOBEPXHOCTH
o0OpabaTeIiBaeMOTr0 MaTepHana
T) JUIsl 3allMTHI METalJIa I11Ba
BepHsiit oTBeT: B, T
4.8. YBenuueHue JaBieHus B BakyymMHol kamepe npu DJIC npuBoauT K:
OTBeTsI:
a) YMEHBIIEHNIO MOIIIHOCTH 3JIEKTPOHHOTO IyYKa
0) yBEIMUEHHIO MOIIHOCTH 3JIEKTPOHHOTO ITyYKa
B) YMEHBUICHHUIO MPOIUIABIIAIONIEH CIIOCOOHOCTH JIEKTPOHHOTO MTy4YKa
I') YBEJMUEHUIO MPOIJIABISAIONIEH CIOCOOHOCTH 3JEKTPOHHOTO ITy4YKa
Bepnpsiii oTBeT: a, B
5.10. Kak yBeqIM4MTh NOTIOMATENbHYIO CIOCOOHOCTh MaTepraa mpu J1azepHoit 00paboTke?
OTtBeTHI:
a) HAaHECTH 3a4epHSIOIIEe MOKPHITHE HA TIOBEPXHOCTH 00padaThIBa€MOT0 MaTepralia
0) HaHECTH CBETJIYI0 KpacKy Ha MOBEPXHOCTh 00pabaThiBaeéMOro Marepuaa
B) YBEITUYUTH IEPOXOBATOCTH 00pabaThIBAEMO MTOBEPXHOCTH
T') KCIIOJIb30BATh CIEIMalIbHbIE 3epKajia
BepHpiit oTBeT: a, B

I1. Onucanue wikanvl oueHusanus

Ouyenka: 5
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Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu binoanenus snanus: CTyAeHT BEPHO WIN PEUMYIIECTBEHHO OTBETHII
Ha 7 Bonpocos Tecta u3 10.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu 6binoaneHus 3nanus: CTyAEHT BEpHO WIN IPEUMYIICCTBEHHO OTBETHII
Ha 6 Bonpocos Tecta u3 10.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonueHuss 3uanus: CTyISHT BEPHO WM MPEUMYIIECTBEHHO OTBETHI
Ha 5 Bonpocos Tecta u3 10.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneMm O OaJTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBJsironMX. B
MIPUWIOXKEHHUE K TUTIIIOMY BBIHOCUTCS OIICHKA 32 CEMECTP U 32 KypCOBYIO paboTy.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

6 cemecTp

®opma nposenenusi: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3ammTa KypcoBoil paboThl MPOBOAMTCS MHIMBUAYAIBHO KaXKABIM CTyeHTOM. Ha 3amuTe cTynenrty
3ajjaeTcs 2 BONPOCa, OXBATHIBAIOLINX TEMATUKY BBIIIOJIHEHHONW KypCOBOM paboThl, TOATOTOBKA
OTBETA Ha KOTOpbIE 3aHUMAaeT 10 MUHYT.

II. Onucanue wkanvt oueHusanHus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyJIeHT BEPHO UM B OCHOBHOM BEPHO
BBIMOJIHWII BCe 4 3a/1aHUsI KypCOBOM pabOThI, a TAK)KE BEPHO OTBETUII HA 3a/IaHHBIC €MY Ha 3alllUTe
BOTIPOCHI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoiueHus shanus: CTyIeHT BEPHO WIH B OCHOBHOM BEPHO
BBITIOJTHIUT 3 3a/1aHUs KYPCOBOM pabOThI, a TAK)KE B OCHOBHOM BEPHO OTBETHJI HA 3a/IaHHBIC MY Ha
3al[UTEe BOIPOCHL.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyIeHT BEPHO UM B OCHOBHOM BEPHO
BBITIONTHUI 2 33/1aHUS KYPCOBOM pabOThI, a IpU BHITIOTHEHUH IBYX APYTUX JTOMyCTHI omuOku. Bo
BpEeMS 3alIUTHI CTYACHT BEPHO MJIM B OCHOBHOM OTBETHJI XOTSI ObI Ha OJMH BOTIPOC.

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy
OneHka 3a KypcoBYK paboTy ompenensieTcss B cooTBeTcTBUHM C [lomoxkeHueM o OanibHO-

peiituHroBoi cucreme ans cryaeHtos HMY «MOW». B mpunokeHue K IUILUIOMY BBIHOCHUTCS
OIICHKA 3a KypCOBYIO paboTy
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