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Y]IK 669.02(07)

[IporpeccuBHble METOAbI IUIABKM W  JUTh. MeTonuyeckue YyKazaHus IS
CaMOCTOSATEILHOM MOATOTOBKH K cllauye KOHTPOJIbHOM paboThl U 3aueTa il CTYACHTOB
cneruanbHoctu 7.05040201 3aounoit dpopmbl oOyuenust / Coct. M.A. Typuanun. —

Kpamatopck: IT'MA, 2012. - 17 c.

Meroguueckne  yKazaHWsl ~IpEeAHA3HA4YeHbl [JJIs  CaMOCTOSITEIIbHOU
MOJATOTOBKU CTYNEHTOB crneunanbHocTu 6.05040201 3aounoit ¢opmbl oO0yueHus K
HAIMCAaHUIO KOHTPOJIbHOM paloThl M caade 3adera no aucuuruinHe «lIporpeccuBHbie
METO/Ibl TUTABKU U JUThs». JlaHHOE mocoOre COACPKUT: CTPYKTYPY U MPUMEPhI OUIIETOB
K KOHTpPOJIbHOW paboTe, MpUMEpbl OTBETOB Ha OWIETHI, MEpPeUYeHb BOMPOCOB JJIst
MOJATOTOBKM K HX BBIMOJHEHUIO, CCHUIKM Ha METOJpa3pabOTKH, B KOTOPBIX OBLIN

HOIIpO6HO OCBCHICHBI 9TH BOIIPOCHI, KPUTCPUHN OLICHKHW OTBCTOB U AP.

CocraButenb M.A. TypyaHuH, 1.X.H., Ipo.

OTB. 32 BBIIYCK A.H. ®eceHko, K.T.H., JI0II.
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BBEJEHUE

Meronnueckue ykazaHusl MpeaHa3HAYEHbI ISl CaMOCTOSITENIbHON MOATOTOBKU
cTyneHToB creuuanbHocTd 7.05040201 3aouyHoi QopMbl 00ydeHHS K HANMCAHUIO
KOHTPOJBHON paboThl M chade 3adyeTa mno gucuuiuinHe «lIporpeccuBHbIE METOJbI
IUIaBKU U JUThA». JlaHHOE mocoOue COAEPKUT: CTPYKTYpYy M HpPHUMEpPbl OWIIETOB K
KOHTPOJIbHON paboTe, MpUMEPbl OTBETOB HAa OWJIETHl, IEPEUYEHb BOIPOCOB JUIS
MOJATOTOBKM K HX BBIMOJHEHUIO, CCHUIKM Ha METOJpa3pabOTKH, B KOTOPBIX OBLIN
noIpoOHO OCBEIIEHBI ATH BOMPOCHI, KPUTEPUU OLIEHKH OTBETOB U JIP.

Pexomenayercs cieqyromuil NOpsA0K caMOCTOSATENBHON POpadOTKH TEM Kypca:

-03HAKOMUTBCSL C COJIEPKAHUEM TEMbl U METOJUYECKUMHU YKa3aHUSIMH, YTOOBI
MPEICTaBUTh 00BEM U TIOCIE0BATEIbHOCTD U3JI0KEHHS MaTepuarna;

-IIPOYECTh COOTBETCTBYIOLIUE Pa3/iebl B OCHOBHOM YUE€OHUKE;

-1l pacIIUPEHUsl MPEACTaBICHUA O paccMaTpUBAaEMOM BOMpPOce OOpaTUThCS K
JOTIOJIHUTENIBHON JINTEPATYPE.

[IpucTynas K H3YyYEHUIO KaXKJOW HOBOM TeMbl Kypca HEOOXOJUMO YETKO
IPEICTaBUTh ce0e 00BEM TEMBI U MOCIIE0BATEIBHOCTh Pa30UpacMbIX B HEMl BOIIPOCOB.
[locne m3ydyeHUs: METOIUYECKUX YKa3aHUN MOXHO TMEPEXOIUTh K MPEABAPUTEIBHOMY
O3HAKOMJICHHUIO C MaTEpUAJIOM IO yUYEOHHUKY.

Korma atoT mepBblif 3Tan paOOThl BHIMOJIHEH, CIEAYeT MEPEedTH K AeTaIbHOMY
M3YYEHUIO MaTepuaia yueOHuka. Yurath yueOHUK HY>KHO BILyMYHBO, BHUMATEIbHO, HE
TOPOISICH M HE IpOIycKas TEKCTa, CTapasch IMOHATh Kaxaywoo ¢pasy. Ecim mocie
THIATEJIbHOTO HW3Y4Y€HUsS TEMbl MO YYEOHHKY C MCIOJIb30BAHHEM METOJUYECKUX
yKa3aHUM OCTaHyTCSd  HESCHbIE MECTa, HYXKHO OOpaTUTbCS 3a KOHCYJbTAallMEH K
IIPETIOIABATEIO.

YroObl Jierdye 3allOMHUTh M YCBOUTH MaTepual, PEKOMEHIYETCS COCTaBISATh
KpPaTKUM KOHCIIEKT MO KaXXI0MY U3YYEHHOMY pa3zeily, TaKk KaKk KOHCIEKT B COYETAHUU C
y4e€OHUKOM [MOMOTAET Jy4YIlle MOArOTOBUTHCS K KOHTPOJIbHOU paboTe U 3a4ery.

KoHTponbHass paboTra M 3aueT — 3aKIIOYUTENIbHBIE ATallbl U3Y4YEHHUsS Kypca.
3aJloroM yCHeIIHOW WX CIauyu SIBISEeTCA cHcTeMaThueckas padoTa Haja KypcoM U

II0JIHOC BBIITOJIHCHUEC U3JIOKCHHBIX 31C€Ch Tpe6OBaHHﬁ.



1 CTPYKTYPA BUJIETA KOHTPOJIBHOM PABOTHI

Komnuect
Crpykrypa 6mieta
BO OaJlI0B
JII.
Bonpoc w3 Tembl 1 «lIporpeccuBHbie METOMIBI
MHIYKIMOHHOW TIJIABKW» WU U3 TeMbI 2 «BakyyMHBbIN 50
JIyTOBOU MEPEILIAB)
Bonpoc u3 teMbl 3 «391EKTpOHHO-JIyueBas IUIaBKa U
MJa3MEHHO-IYroBasi IUIaBKa» WJIM U3 TeMbl 4
50
«DNEKTPOIILIAKOBBIM TEPEIIaB U AJIEKTPOIILIAKOBOE
JIUTHEY
Orenka 6omiiera 100

2 IPUMEP BUJIETA KOHTPOJIbBHOM PABOThI

1 BOITPOC (50 6ax10B)

Meramnyprudeckue  OCOOEHHOCTH  IUJIaBKM  CTaju

HMHAYKIOUOHHBIX TUI'CJIBHBIX IMCYaX.

2 BOITPOC (50 6an10B)

CYH_IHOCTB MCTOAA SJICKTPOLUIIAKOBOIO IMCPCILIaBa.

B BaKyyMHBIX



3 IPUMEP OTBETA HA BUJIET KOHTPOJIbLHOM PABOThHI

BOITPOC 1 (50 6aa10B)
Mertannyprudeckie 0OCOOCHHOCTU IUIABKM CTIM B BaKyyMHBIX WHIYKIIMOHHBIX

TUI'CJIBHBIX IICYAaX.

Jlist oTBeTa Ha A3TOT BOIPOC HEOOXOJUMO BOCIOJB30BATHCS TEOPETUUECKUM
MaTepHuaioM, KOTOPBIHM MpeJCTaBIEH B CIEAYIOMUX padoTax:

1 Yeaumen, E.B. O6mas meramnyprus (Metamiypruss 4epHbIX M LBETHBIX
MeTaiioB): y4eOoHuk s By3oB / E.B. Uenumena, IL.II. ApcentneB, B.B.
SAxosnes, /.. PepkonkoB — M.: Metamnyprus, 1971. — 478 c.

2 Bocko0OoiinukoB, B.I'. O6mas wmetamtyprus: yueOHuk mis By3oB / B.I.
Bockoborinnkos, B.A. Kyapun, A.M. SkymeB — 3-e uzz., nepepad. u gom. — M.:
Mertamnyprus, 1979, - 478 c. (BockoOoiinukoB, B.I'. OO0mias mertamutyprusi:
yueOHuk mis By3oB / B.I'. BockoGoitnukoBs, B.A. Kynpun, A.M. Skymes — 5-¢
u3M., nepepad. u gom. — M.: Metamnyprus, 1998, - 768 c. — ISBN 5-229-01148-
3)

3 Typuanun, M. A. Meronuueckue ykazaHus K NPAKTUYECKUM 3aHATUAM U
caMoCTOATENbHOM pabote nmo aucuuiuinHe “IIporpeccuBHble METOMBI MJIABKU U
TUThs ” iig cTyAeHToB crienaibHocteit 7.090403 u 7.090205. M.A. TypuaHuH.
— Kpamatopck: II'MA, 2004. — 20 c.

4  PbrxonkoB, JI. U. Teopusi MeTayuryprudeckux mpoueccoB: YUeOHUK il By30B /
J.N.PooxkonkoB, ILIL.ApcenneB, B.B.fkosneB, JLLA. Ilpouun, M.I.
Kpawmennnnukos, H.H. JIpo3nos. — M.: Merannyprus, 1989. — 392 c.

Omeem

JIms  BBIINIABKHM BBICOKOKAYSCTBEHHOM CTajld M CHCHHMAIBHBIX CIUIABOB C
MUHHMAJIBHBIM COJIEPKAHUEM HEMETAUTMYECKUX BKJIIOUEHHH U Ta30B IPUMEHSIOT
BaKyyMHbIC WHYKIIMOHHBIC, JICKTPOIYTOBBIC, AJIEKTPOHHO-JIy4eBbIe eun. BakyymHas

IUIaBKa XapaKTCPU3YCTCA CICAYIONINMHU IIPCUMYIICCTBAMU



1 B BakyyMe TMOBBIIIAETCS CTEMEHb PACKHUCIICHUSI CTAJIM YriaepoaoM OJaromaps
0oJjiee TMOJHOMY TMPOTEKAHWIO PEAKIMH B3aUMOJICHCTBHS yriepojia C KUCIOPOIOM,
PAaCTBOPEHHBIM B METAUIE WM HAXOISIIIEMCS B BUJE OKCUIHBIX HEMETAIUIMYECKUX
BKJIIOUCHUM.

2. [Ipoucxoaut yaaneHue pacCTBOPEHHBIX B CTAJIM BOJIOPO/A U a30Ta, TaK KakK MpHu
CHM>KEHUU JIaBJICHUS PACTBOPUMOCTD I'a30B B KUJIKAX METAIUIAX YMEHBIIACTCS.

3. Beinenenue B paciijiaBe my3bIpbKOB ra3a co3/1aeT OJaronpUusiTHbIC YCIOBUS IS
BCIUIBIBAHUS U YIAJICHUS YACTULl HEMETAJIIMYECKUX BKIIFOUEHUH.

4 B BakyyMme MIPOUCXOIUT 00JIiee€ MHTEHCUBHOE MCIIApEHUE IIMHKA, OJI0BA, CBUHIIA,
BUCMYTAa U IPYTUX BPEAHBIX IS CTAIN ITPUMECEM.

5. Ilpu mpou3BoJicTBE (PACOHHBIX OTIMBOK YJYYINACTCS 3aMOJTHAEMOCTh (hOPMBI
KUJKUM METAJUIOM 3a CUET YCTPAHEHHS IPOTUBOAABIICHUS Ta30B B €€ KaHAJIAX, a TAKXKE
13-3a BOBMOXKHOCTH 00JIee BHICOKOTO MeperpeBa paciijiana.

IIepeunciieHHbIE TTPOLIECCHI MPOTEKAKT OJHOBPEMEHHO IPU IUIABKE METaia B
BaKyyMe, B Pe3yJIbTaTe Yero MoBbIaeTcs 3PpHeKTUBHOCTh paHUPOBAHUS METaJLIA.

Haubonee ynuBepcanbHbIMU U 3()PEKTUBHBIMU JJIsI BAKYYMHOM IJIAaBKU CTajei
SIBIIAIOTCS UHAYKIMOHHBIC TUTEIbHBIEC TTIE€U. B HUX MOKHO BBIIUJIABJISITH MHOTHE CILIABBI
W3 Pa3IMYHBIX MIMXTOBBIX MATEPHUAJIOB JJIsI CIUTKOB M (pacOHHBIX OTIMBOK. Hapsimy ¢
ATUM HHJYKIIMOHHBIC THUTEJIbHBIC MME€UM HMMEIOT HeOOoJbIIne TrabapuTHbIC pa3sMepbl U
OTHOCHUTEJIbHO Majyl0 Maccy (hyTepOBKH, BCIEICTBHE YErO0 YMEHBIIAETCS KOJIUYECTBO
a7IcOpOUPOBAHHBIX Ta30B U 00JIETYAETCs CO3/IaHUE BaKyyMa B TIEUH.

[TomHBIM UMK TUIABKM B BAaKyyMHBIX WHIYKUHOHHBIX II€4ax CJIaraercs u3
CJIEIYIOIIMX OCHOBHBIX OINEpalMi: 3arpy3Kd IIHUXTHI, OTKAYKKA BO3JyXa U3 KaMephl
M€YM, PACIUIABJIICHUS IIUXThl W NPUCAAKA JIONOJHUTEIbHBIX IOPLUNA IIUXTHI, HE
BOLIEAIINX B TUIENb MPU TMEPBOM 3aBaAJIKE; BBIICPKKH METAUIAa JUISI PACKUCIICHUS,
paduHUPOBAHUS UM JICTUPOBAHUSI, PA3JIMBKU MeTalyla B M3JIOXKHUIBI WIU (OPMBI,
OYMCTKHA BHYTPEHHEHN MOBEPXHOCTHU TUTJISI U HOATOTOBKH IEYM K CIEIYIOLIEH TIJIaBKE.

YCTpOUCTBO BAKYYMHOW CUCTEMBI M€YM 3aBUCUT OT €€ KOHCTPYKLHH, XapaKrepa

N KOJIMYCCTBA OTKAYHMBACMBIX I'a30B U APYIUX 0COOEHHOCTEN pa6OTBI nmeuyr. OCHOBHBIM



000pyZAOBaHUEM CHCTEMBI SIBISIOTCSI BAKYYMHBIE HACOCHI, OT YCTOMYMBOCTH PabOTHI
KOTOPBIX BO MHOI'OM 3aBUCHUT Ka4€CTBO BBIIIJIABJIEHHOI'O METAILIA.

PacrmuiaBnenue u BBIIEPKKY MeETallla MPOU3BOIAT B BaKyyMe, a pPa3jiMBKy — B
BaKyyMe WJIU Cpejie HEUTPaJbHOTO ra3a, KOTOPbId 00ecrieurBaeT MOBBIIIEHUE CKOPOCTH
OXJaXJEHUs OTIMBKH. [[ns co3maHus BakyyMa I€db UMEET TE€PMETHUYHBIN KOXKYX,
COEIMHEHHBIN C BaKyyMHOM cucTeMOM. KOXyX BBINIOJIHEH U3 HEPKABEIOLIEH CTAIH U
OXJa)XaaeTcs BOAOW. BHYTpH K0KyXa pa3MEIIEHbl TUTEIb C UHAYKTOPOM U M3J10KHULA
JUTSI TIOJTyY€HUs CIIUTKA Uin (Gopmbl i GacoHHBIX OTIUMBOK. KpoMe Toro, kamepa neyu
HEpeJKO CHa0)XeHa YCTPOMCTBOM ISl 3arpy3Kd INUXThl B TUrEIb U J03aTOPOM IS
BBEJICHUS B BAHHY Pa3IMYHBIX IPUCAJT0YHBIX MAaTEPUATIOB (PaCKUCIUTENEH, JIUTATYD).

[Ipu BbIMIIaBKE HU3KOYTIEPOAUCTHIX CTalel U OE3yTrIepoIUCThIX CILIABOB JIJIS UX
PACKHUCIIEHUS YIIEPO] MPUCAKUBAIOT MAJIbIMU MOPLUUSIMU B BUJIE KOKCA, dJIEKTPOJHOTO
004, uyryna. [Ipucaaka mpou3BOAMTCS TMOCJE PACIUIABICHUS METala Ha CTauHu ero
BBIZIEPKKHU B Iteuu npu neperpese Ha 50...100 °C Beiie Temnepartypsl mwiasieHus. [lpu
0ojyiee BBICOKOM TMeperpeBe OBICTpO paspymiaeTcs QyrepoBka Turisa neud. s
yIAJICHHUs] Ta30B WM JIETy4YWX MPUMECEN M3 CTajdd OCTATOYHOE [ABJICHUE B IEYM HA
CTaJIuM BbIACPKKHU MeTauia cHrxkaroT 10 10...1 ITa ¢ 100...10 I1a Bo Bpems miaBieHus
IIUXTHI.

OnHako NpUCAagKOW YriaepoJa HE YJIAaeTCsl IOJHOCTBIO PACKUCIUTh CTalb,
0COOEHHO HU3KOYTJIEPOIUCTYIO. Packucnenue 3aKaHYMBAIOT MIPUCATKOM
METaJUIMYECKUX PacKUCIUTENeH: amomMunus, ¢peppouepus. [lpu BbliaBKe CIUIABOB Ha
HUKEJIEBOM OCHOBE B KAaue€CTBE PACKUCIUTENEH MPUMEHSIOT NPHUCAAKA HHUKEIb-
KaJIbLIMEBBIX W  HUKEIIb-MarHUEBBIX  JHUratyp  (BCIIOMOTaTelIbHbIX  CIUIABOB,
MPUMEHSEMBIX JUIsl BBEJCHUS B )KUAKUNA METalsl HEOOXOAUMBIX 3JIEMEHTOB). Bo Bpems
BBIZIEP)KKM TPOU3BOMAAT TAKXKE JIErMpoBaHWE paciuiaBa. [Ipm 3ToM mOpsaoK BBOJA
JETUPYIOUIUX 3JEMEHTOB 3aBUCUT OT UX (PU3MKO-XMMUYECKHX CBOMCTB. B Hauaine
BBIZIEP>)KKM BBOJSAT B PACIUIAB XPOM, BaHAIUM, AJIFOMUHUM, TUTaH, B KOHLE BBIICPHKKI—
Maprasel, KpeMHuil, 00p, peako3eMeiabHble MeTayibl. CIUIIKOM paHHSS MpHUCcaaKa

9THUX JJICMCHTOB IIPUBCACT K 3aIrpA3HCHUIO MCTAJIJIa HCMCTAJNIMYCCKUMU BKIIOYCHUAMU



(OKCI/IIIaMI/I, HI/ITpI/IIIaMI/I). I[JISI BBOJAa B PacCIlIaB OOJIBIIMHCTBA 3JICMECHTOB MMPUMCHAIOT

COOTBETCTBYIOIIIHE JIUTATYPHI ((heppocIiaBhl).

BOITPOC 2 (50 6aa10B)

CYH_IHOCTB MCTOAA SJICKTPOLUIIAKOBOIO ICPCILIaBa.

Jlis oTBeTa Ha A3TOT BOIMNPOC HEOOXOJUMMO BOCIOJB30BATHCS TEOPETUUECKUM
MaTepHuaioM, KOTOPBIHM MpeJCTaBIEH B CIEAYIOMUX padoTax:

1 Yeaumen, E.B. O6mas meramnyprus (Mertamnyprusi 4epHbIX U LBETHBIX
MeTaiioB): ydeOHuk s By3oB / E.B. Uenumena, IL.II. ApcentneB, B.B.
Axosnes, [.U. PeokonkoB — M.: Metamutyprus, 1971. — 478 c.

2 Bocko0OoiinukoB, B.I'. O6mas wmetamutyprus: yueOHuk mis By3oB / B.I.
Bockoborinnkos, B.A. Kyapun, A.M. SkymeB — 3-e uzz., nepepad. u gom. — M.:
Mertamnyprus, 1979, - 478 c. (BockoOoiinukoB, B.I'. OO0mas mertamtyprusi:
yueOHuk mis By3oB / B.I'. BockoGoitnukoBs, B.A. Kynpun, A.M. Skymes — 5-¢
u3 ., nepepad. u gomn. — M.: Metamnyprus, 1998, - 768 c. — ISBN 5-229-01148-
3)

3 Typuanun, M. A. Meronuueckue ykazaHus K NPAKTUYECKUM 3aHATUAM U
caMOCTOATENbHON paboTe nmo aucuuiuinHe “IIporpeccuBHbIE METOABI MJIABKU U
TUThs ” Iig cTyAeHToB crienraibHocteit 7.090403 u 7.090205. M.A. TypuaHuH.
— Kpamatopck: IT'MA, 2004. — 20 c.

4  PbrxonkoB, JI. U. Teopusi MeTayuryprudeckux mpoueccoB: YUeOHUK il By30B /
J.N.PeoxkonkoB, ILIL.ApcenneB, B.B.fkosnes, JILA. Ilpouun, M.I.
Kpamennnnukos, H.H. JIpo3nos. — M.: Meramnyprus, 1989. — 392 c.

Omeem
OnHolt W3 OCHOBHBIX 3aJlady, KOTOpBIE pEHIAloTCs TpU pa3pabOTKEe HOBBIX
METOJIOB ILIaBKH, SBIISICTCSA 3ajada O0OECIICUEHHS BBICOKOM YHCTOTHI BBIIIABICHHBIX

METaJUIOB M cmjaBoB. IloBwlllIeHHE KadecTBa MCTAJIJIa, Cro OYHUCTKA OT PA3JINYHBIX
9



BpEHbIX TIPUMECeH JOCTUTalTCs TMpU dJeKTpornuiakoBoM mneperuiae (D)

[TpunnunuansHas cxema npocteitei yctanosku DI nzobpakena Ha pucyHke.
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| — pacxomyemslil JIEKTPOa, 2— €O KUAKOrO IUIAKA, 3 — BaHHA YKUJIKOTO
Metaiia, 4 — KpHUCTaUIU3aToOp, 5 — MOAAOH, 6— CIHMTOK, 7 — IE€YHOU

Tpanchopmarop

Pucynok - Cxema OIIII

Pacxomyemsiil (pacruiaBisieMblit) 31eKTpo 1 morpyxaercs B CIOM 2 KHUIKOTO
ANEKTPONPOBOALIETO (hItoca MTaKa, KOTOPbI HABOJUTCS HA 3€pKajie KUJIKOW BaHHBI 3
cIMTKa 6, 3aTBEPAEBAIOLIETO B BOJOOXIaXAaeMoM Kpuctamusarope 4. K anextpony u
MOJJIOHY 5 KPUCTAIIU3aTOpPa MOJBOJUTCS NMEPEMEHHBIN JIEKTPUUECKUN TOK, KOTOPBIN
MPOXOJUT Uepe3 CIOM IIJlaka, HarpeBaeT U MOAJACPKUBAET €r0 B KUJIKOM COCTOSIHUU
npu 1600...2000°C. IIpu 3TOM 4acTh TEMJIOTHI IEPEIACTCS IIEKTPOAY, TOPEL KOTOPOTO
omapnsiercs. Kamnmum merasmia, cTekaroliue ¢ Topla, MPOXOJAT Yepe3 CJIOoH Iiaka,
OUMINAIOTCS OT BPEAHBIX MNpUMeced B  pe3ydbrare  (HU3UKO-XUMHUUYECKOTO
B3aMMOJICHCTBUSL CO IIJIAKOM M TIOMajaloT B BaHHY ciauTka. OOpaboTka >KHIAKOTO
MeTaJlJla XMMUYECKH aKTUBHBIMU IIJIAKaMHU MPOUCXOJAUT TaKKe Ha OTUIABJISIEMOM TOPIIE

QJICKTPOAa U HA IMTOBCPXHOCTHU KOHTAKTA IIIJJAKOBOM BAHHBI C 3CPKaJIOM JIYHKHU CJIIMTKA.
10



Hapsiny ¢ paduHupoBaHmeM MeTauia >KUAKAM IIJIAKOM 00ECIeYMBaCTCS
MOCJIEIOBAaTENIbHOE,  HAINpaBIEHHOE CHU3Y BBEPX 3aTBEpJEBAHHME CIUTKa B
BOJ0OXJIAXAAEMOM KpUCTAIIU3aTope. BeaeacTBUE 3TOro CIMTKHU OTIUYAIOTCS BHICOKON
IJIOTHOCTHIO W OJTHOPOJIHOCTBIO MeTajja, OTCYTCTBUEM TIOPUCTOCTH M JIPYTHX
nedexroB. [lo cTaOUIBHOCTH MEXaHUYECKUX CBOMCTB, IJIOTHOCTH W OJHOPOJHOCTU
METal 3JIEKTPOILIAKOBOIO TIEperiaBa MPEBOCXOAUT OOBIYHO MeETal TOpSYero
nedopmupoBanus. B mponecce miuaBku Ha OOKOBOW MOBEPXHOCTH CIUTKA 00Opa3yeTcs
TOHKass KOpOYKa 3aTBEpJIEBIIEro IIjaka (TapHUCaX), H30JUPYIOIIas CIUTOK OT
KpUCTaNI3aTopa. OTO CHOCOOCTBYET MOJYYEHHUIO POBHOM TJIAJKOW MOBEPXHOCTHU

CJIUTKA, HE TPEOYIOLIEH TONOIHUTENBHON MEXaHUUECKOH 00pabOTKH.

11
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4 BOITPOCHI K KOHTPOJILHOU PABOTE

OU3MKO-XMMUYECKHE OCHOBBI BAKYYMHOM TJIaBKU CTaJIH.

KoHcTpykiust U mpyUHIMN 1eWCTBUS BAKYYMHBIX HACOCOB.

KoHcTpyKiust BAKYyMHBIX JaTYMKOB U KOHTPOJIb 32 BAKYYMOM.

OCHOBHBIE 3JI€MEHThI BBICOKOBAKYYMHBIX CHCTEM.

Mertamnyprudeckue OCOOCHHOCTH ITUIABKM CTajdd B BaKyyMHBIX WHAYKIIMOHHBIX
TUTEJIbHBIX TeYax.

TexHonornyeckne OCOOEHHOCTH IUIABKUA CTald B BAKYYMHBIX HHAYKIIMOHHBIX
TUTENIbHBIX TeYax.

[InaBka cTanu B BAKYYMHBIX HHIYKIIMOHHBIX TUTEIIbHBIX MeYaX.

Knaccudukanus BaKyyMHbIX HHIYKIIMOHHBIX IeYeH.

BakyyMHble HUHAYKIIMOHHbBIE TIEYH MEPUOAUYECKOTO IEUCTBHUS.

BakyyMHbIe UHAYKIIMOHHBIE TI€YHU MOJYHEPEPHIBHOTO ICHCTBUS.

OO011as XxapakTepUCTHKA BAKYYMHOTO TyTOBOT'O IEpEILIaBa.

Tunbsl BAKyYMHBIX TYTOBBIX IEeUeH.

KoHcTpyKkiust BAKYYMHBIX TyTOBBIX IeUeH.

DNeKTpOoNHUTaHUE BaKyyMHBIX AYTOBBIX NIEUEil.

Knaccudukanums  BakyyMHBIX  AYTOBBIX  I€4ed 1O  KOHCTPYKIIMOHHO-
TEXHOJIOTUYECKUM OCOOCHHOCTSIM.

TeopeTnueckue OCHOBBI TOJYYEHUS CIUTKOB C BEPTUKAIBHO HaIpaBiICHHBIM
(bopMHUpOBaHUEM.

Mertamnyprudeckue 0COOEHHOCTH TUIaBKU B BAKYYMHBIX JIyTOBBIX IT€YaXx.
TexHnonornyeckne 0COOEHHOCTH MJIABKU B BAKYYMHBIX TYTOBBIX I€YaX.
BakyyMHbIe 1yroBble FrapHUCAKHBIE TIEUH.

OO011as XxapaKTEpUCTUKA AIEKTPOHHO-ITY4EBON IIIABKU.

Mertamtyprudeckue 0COOEHHOCTH IEKTPOHHO-ITYUYEBON IIIABKU.
TexHonornyeckue 0COOEHHOCTH NEKTPOHHO-JIYYE€BOM IUIABKH.

Tunsl yCTaHOBOK 3JIEKTPOHHO-JTYY€BOIO MEperiana.

KOHCTpYKI_II/IH IMPOMBIINIJICHHBIX 3JICKTPOHHLIX ITYIICK.
12



25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41

DNEKTPOHHO-Ty4YEBbIE IIEYH.

DNEeKTPOHHO-Ty4YeBbIC MeUU JIJIs1 (PACOHHOTO JIUTHS.

OO61Me XxapakTepUCTUKH TJIa3MEHHOM TUIaBKU METAJUIOB U CILJIaBOB.
Oco0eHHOCTH KOHCTPYKIIMI MPOMBIIIJIEHHBIX TJ1a3MOTPOHOB.
Mertamnyprudeckue 0COOEHHOCTH TIa3MEHHO-1YTOBOI0 MeperiaBa.
TexHonornyeckue 0COOEHHOCTH MJIA3MEHHO-TyTOBOTO TIEperiaBa.
IIna3sMeHHO-1yroBbIE IIEYH.

[11a3MeHHO-MHAYKIIMOHHBIE TTEYH.

OO61mast XxapakTepUCTHKA U CYIIHOCTh AJIEKTPOILIAKOBOTO TIEPETLIaBa.
Mertamnyprudeckue 0COOEHHOCTH 3JIEKTPOILUIAKOBOTO MeperiaBa.
TexHonornyeckne 0COOEHHOCTH JIEKTPOIILIAKOBOIO MEPEIlIaBa.
KOHCTpYKIIMOHHO-TEXHOJIOTUYECKHE OCOOCHHOCTH YCTAaHOBOK €JIEKTPOLLIAKOBOTO
neperuiana.

MHOT03JIEKTPOAHBIE M€Y AIEKTPOIIAKOBOTO MEPEeriaBa.

[leuyn >71eKTPOILTIAKOBOIO MEpernaBa ¢ AOMOJTHUTEIbHBIM JIEKTPOIOM.
[Ton10HBI ¥ KPUCTATUIM3ATOPHI SJIEKTPOILTIAKOBBIX MEUEH.

[Tpou3BOACTBO MYCTHIX CAUTKOB METOJIOM 3JIEKTPOILIAKOBOTO MeperiaBa.

9JI€KTpOH_UIaKOBOC JIUTBE.

13



5 KPUTEPAM OLIEHKH BUJIETA KOHTPOJIBHOM PABOTBHI

Ne KomanuecTBo
Crpykrypa omiera
I1./11. OaIoB

1 |Bompoc u3 temel 1 «lIporpeccuBHbie MeETOABI
WHIYKIMOHHOW  IUIABKW» WIM W3 TEMBI 2 50

«BakyyMHBIN 1yrOBOU IEPEIIAB)

2 | Bonpoc u3 Tembl 3 «DNEKTPOHHO-JIy4ueBas MiaBka u

IUIAa3MCHHO-AYTOBas IIJIaBKa» HWIW HW3 TCMBI 4

50
«DNEKTPOILTAKOBBIN TIepeIUIaB u
AJIEKTPOIIIAKOBOE JTUTHE)
Ouenka Owiera 100

* oneHku «A» (90-100 GamioB, «OTIMYHO») 3a OWJIET 3aCiIyUBAET CTYJEHT,
KOTOpPBIA B TIOJHOM OOBEME OTBETHWJI Ha BCE BOINPOCH Owiera, JOTUYHO W
MOCTIEIOBATEIbHO WX OOOCHOBAJ, COMPOBOXKAAS HMX HEOOXOAUMBIMH (OopMyIamH,
ypaBHEHUSIMU XUMHYECKHX peakluid, CXeMaMH arperaroB W T.J., a TaKKe
MPOJAEMOHCTPUPOBAJl MTOHMMAHHUE CBS3U PAcCCMaTPUBAEMBIX BOIPOCOB C OCHOBHBIMH
MOJIOKEHUSIMU  Kypca W C pEalbHBIMH TIPOIECCAMH, HUMEIONIMMH MECTO B

MCTAJUTYPIrHYCCKUX H JIMTEHMHBIX CHUCTCMAX,

» oneHku «B» (81-89 6GamioB, «xopolio») 3a OWJIET 3acilyXHUBaeT CTYIEHT,
KOTOPBIN NPaBMIIHLHO U B TIOJTHOM 00bEMe ¢ MUHUMAJIbHBIMU OIIMOKaMU OTBETHII Ha BCE
BOMPOCHl OwWiieTa, JOTHYHO W IMOCIEJOBATEIbHO HMX OOOCHOBAN, COMPOBOXKIAS HX
HEO0OX0TMMBIMU (POPMYyITaMH, YPaBHEHHUSIMH XHMHYCCKUX PEaKIUi, CXeMaMH arperaToB
U T.]., a TAK)KE MPOJACMOHCTPUPOBAI TIOHUMAHUE CBSI3H PacCMaTPHUBAEMBIX BOIIPOCOB C
OCHOBHBIMH TIOJIOXKCHHSIMU Kypca W C peaJbHBIMU TIPOIIECCAMH, UMCIOIIUMH MECTO B

MCTAJUTYPIrHYCCKUX H JIMTEHMHBIX CHUCTCMAX,

* oneHku «C» (75-80 6GamnoB, «XOpoIIO») 3a OWJIET 3acily’KHMBaeT CTYJEHT,
14



KOTOpBIN B OCHOBHOM NPaBHJIBHO U B JIOCTATOYHOM JIJIsi YCBOCHHSI 00bEME OTBETUJI Ha
BCE BOIIPOCHI OMiIeTa, Jajl UM 000CHOBaHHUE, COMPOBOINI HEOOXOAUMBIMU (pOopMysamu,
YPAaBHEHHMSIMU XUMHUYECKUX peaklUui, CXeMaMH arperatoB  T.A., JOMYCTUB MPHU 3TOM,
HE3HAUWTENbHBIE OIIMOKH, a TakkKe MPOAEMOHCTPUPOBAI TOHUMAHHE CBS3HU
paccMaTpUBAEMbIX BOIPOCOB C OCHOBHBIMU TMOJIOKEHHSIMU Kypca U C peabHbIMU

nponeccaMu, UMCIOIMUMHAU MCCTO B MCTAJLTYPIrU4CCKUX H JIMTCUHBIX CHUCTCMaAX,

* oueHku «Dy» (65-74 Oamna, «yAOBIETBOPUTEIBHO») 3a OWJIET 3aCiIy>KMBAET
CTYJIEHT, KOTOpPbIi B OCHOBHOM MpPaBUJIBHO M B JOCTaTOYHOM OO0BEME OTBETHJI Ha
BONIPOCHI OWjieTa, HO MPU 3TOM HE B IOJHOW MEpe M HE BCerja IMOcCJe0BaTEIbHO
COMPOBOJUI HEOOXONUMBIMU (OpPMYJIaMU, YPABHEHHSIMU XMMHUYECKUX PEaKIIHi,
CXeMaMH arperaroB W T.h., & TakXe He BCerja JEMOHCTPUPOBA] MMOHUMAHUE CBA3U

pacCMaTpuBaACMbIX BOIIPOCOB C OCHOBHBIMU ITOJIOKCHUAMU KYypCa,

* oueHku «E» (55-64 Gamna, «ynOBIETBOPUTEIBHO») 3a OWJIET 3aciay>KMBaeT
CTYJICHT, KOTOPbIA B MUHUMAJILHO JIONYCTUMOM O0OBEME OTBETHJI Ha BOIPOCHI OUjeTa,
HO MpU DTOM HE B IMOJHOW Mepe W HE BCeraa IMOCIeA0BaTeIbHO U JIOTHYHO

APryMCHTHUPOBAJI U WIINIIOCTPUPOBAJTI CBOU OTBCTLI;

* oueHkn «FX» (30-54 Gamna, «HEyIOBIETBOPUTEIHHO») 32 OUJIET 3aCTyKUBAECT
CTYJICHT, KOTOPBIM TPU OTBETE HA BOMPOCHI OWJIeTa JOMYCTUI OIIMOKU M WCIBITHIBAI
3aTpyJHEHUsS ¢ OOOCHOBaHWEM OTBETOB, a TaKXKe UCIBIThIBAT 3aTPyJHCHUS B
MMOHUMAHHUH CBS3U PAacCMaTPUBAEMbBIX BOIPOCOB C OCHOBHBIMHU TMOJIOKEHUSIMH Kypca U

npo0JieMaMu METAJTyPrudecKoro v JIMTEHHOTO MTPOU3BO/ICTB;

* oueHku «F» (1-29 0amioB, «HEyIOBIECTBOPUTEIHHO») 3a OUJIET 3aCIy>KUBAET
CTYJICHT, KOTOPBIM IpPH OTBETE Ha BOIPOCHI OuWjeTa MOMYCTUJ MPUHITUIHATIBHbBIC
OmMMUOKU U TPOJEMOHCTPUPOBAT HETIOHMMAHUE CBSA3U PACCMATPUBAEMBIX BOIIPOCOB C
OCHOBHBIMHU TIOJIOKEHUSIMU Kypca M MNpoOJeMaMH METaJUIyprUUYeCKOTO U JIMTEHHOTO

IIPOU3BO/ICTB.
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