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1 3AT'AJIBHI BIJOMOCTI

PoGoua mporpama ckmazeHa Ha OCHOBI KBami(iKalliWHUX  XapaKTEPUCTHUK
creriaicta Ta marictpa 3a axom 7.05040201, 8.05040201_"JIuBapHe BUPOOHHUIITBO YOP-
HUX 1 KOJIbOPOBUX METaJiB Ta CIUIABIB" poOouoro HaByanbHOro miany Ha 2011/2012 nHa-
BYAIBHUH PIK, 3aTBEP/PKEHOT0 PEKTOPOM aKaJIeMii.

OcobnuBa yBara TMpuIiIeHa pO3IJISAY HAWHOBITHIIIMX JOCSITHEHb CYy4acHOI
MeTanyprii, o 6a3yrThCa Ha Cy4acHOMY CTaH1 (i3MYHOI XIMii METaTypriiiHuX MpoILEeciB,
CIICKTPOTEXHIKM, BaKyyMHOI TeXHIKH. Kypc po3risgae eneMeHTH KOHCTPYKINi pi3HHUX
nevel, IX eNeKTpUYHEe Ta MeXaHidHe OOJaJHaHHSA, CIIEKTPUYHY Ta TEIUIOBY pOOOTY,
BUBYCHHS PI3HUX (PI3MKO-XIMIYHUX MPOIECIB, IO BIAOYBAIOTHCSA B XOJI1 TUTABKH CTajl Ta
CreliaJIbHUX CIUIaBiB B 3BHYAHIN aTMOc(depi Ta BaKyyM.

Huctmmiina "llporpecuBHi MeTonu IUIaBKM Ta JITBA" 3aBepirye (HOpMyBaHHS y
MalOyTHIX CIeHiaIiCTIB-TUBAPHUKIB MpodeciiHUX 3HaHb B raiy3i MeTanyprii . Jucrurii-
Ha rOTY€ CTYACHTIB 0 BUKOPUCTAHHS IIUX 3HAHB TPU PO3POOIIi JUTIIOMHHUX MTPOEKTIB.

II. PO3ITIOAIT HABYAJIBHOI'O YACY
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JIJist CTYZIeHTIB, SIKI HABYAIOThCA 3a 304HOI0 (OPMOIO TEepe0ayeHO BUKOPUCTAHHS
MOJYJIbHO-PEUTUHTOBOI ~CHCTEMM OI[IHIOBaHHS 3HaHb. Po30uBKa Merepiany 3a
3MICTOBHUMH MOJIYJISIMU MPOBEI€HA HACTYITHUM YHHOM.
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1 | IIporpecuBHi meTou 17 | 72 2 6 | 3axucT NpaKTUYHOT
THIYKIHHOT TJIaBKH. po6otm Ne 1
BakyymHui 1yroBuit .
Yy oy 3axuCT NPaKTUYHOI
neperiaB

pobotu No 2

Enexkrponno-npome- | 17 | 54 | 1,5 | 6
HEBa IJIaBKa 1 MJIa3Mo-
BO-/IyroBa IUIaBKa.
EnexrtpanuiakoBuii ne-
peruiaB 1 eJeKTpolLia-
KOBE JINTBO

3axUCT NPAKTUYHOI
po6otu Ne3

Kontposbna podota Ne 1

III. META 1 3ABJAHHSA JUCHUIIJITHA

Hucrumutina "IIporpecuBHI METOM TUIABKU Ta JUTBA" BUCBITIIOE 1 CHCTEMATH3YE
KOHKPETHI SIBUIIA B CYYaCHUX METATYPTiiHUX CHUCTeMax 1 arperaTax Ha OCHOBI 3arajibHUX
3aKOHOMIpHOCTEN (i3uku, xiMii 1 GI3UUHIA XiMmii, Teopli MeTaxypriiHHX MpPOIIECIB,
3arajbHOI METAYPrii, Teopii TMBAPHUX CIUIABIB Ta TEXHOJIOTIT JTUBAPHOTO BUPOOHUIITBA.

MeToro BUKIIaJaHHs JUCITUTUTIHY €:

HABYAHHS aHAII3y TEPMOJIMHAMIYHUX 1 KIHETUYHHX 3aKOHOMIPHOCTEH HalBaX-
JUBIMUX (PI3UKO-XIMIYHUX SIBHII, IO CKJIAJAI0Th OCHOBY CYYaCHHUX TIPOIECIB Y
METayprii 1 TMBapHOMY BUPOOHUIITBI YOPHUX 1 KOJTHOPOBUX METAJIIB;

BUBYECHHS pOOOTM 1 KOHCTPYKIIM OCHOBHUX IUIABWJIBHUX  arperaris
CHELEIEKTPOMETATYPrii;

aHaJi3 Cy4acHUX MPOIECIB TEXHOJOT1M BUIUIABKUA CTajl NIl BUJIUBKIB 1 BU3HA-
YEHHS ONTUMAJIbHUX CKJIQJIB IIWXTHU JIJIs1 BUIUIABKU JMBApHUX CIUIABIB 3 HEOO-
X1THAM CKJIQJIOM.

[Iporpamoro Kypcy nependavyaeTbcsi BUBYEHHS I1°ATH TEM, 110 XapaKTepU3yITh OC-
HOBHI HaIllpsIMKH MPOTPECUBHUX METO/IIB TUIABKHU Ta JIUTBA.

3ajayero BUBYEHHS AUCIUIUIIHU € HaBYAHHS MallOyTHIX CHEIialiCTiB KOPUCTYBaH-
HIO METOJIaMU (pi3MYHO1 XIMIi JJIs aHalli3y NepeTBOPEHbD, U0 BiOYBAIOTHCA B METaIypriii-




HUX arperarax, MpoOBEJCHHIO METATypPriiHUX MPOIECIB B ONTUMAIbLHUX TEXHOJIOTTUHHUX
pexUMax.

VY pe3ynbTari BABYEHHS TUCIUIUIIHN CTYJACHT TOBUHHUI

3HaTH:

TEOPETUYH1 OCHOBU JUCIMIUIIHA B 00Cs31, HEOOX1THOMY /IS pillleHHS BUPOOHU-
YHX 1 JOCIIAHUIBKUX 3a1a4;

(b13UKO-XIMIYHI OCHOBH TUTABKH 1 JIUTTSI METAMIB 1 (PI3MUHUX SBUIII, 10 CYyTPOBO-
JUKYIOTH TEXHOJIOTIIO ITUX TPOIIECIB;

TEPMOJIMHAMIYHI OCHOBH 1 T€XHOJIOT14HI METOJy pa(iHyBaHHS METAIEBUX PO3-
IUIaBIB B YMOBaX BaKyyMy;

0COOJIMBOCTI MPOIECIB CIIPSIMOBAHO1T KpUCTaNi3allii 1 TREp/IHHS CILJIaBIB;

METOJIM Cy4acHOI CTIEIEIEKTPOMETATyPrii.

VYwmitu:

3aCTOCOBYBATH 3arajbHI MOJIOKEHHS (DI3WYHOI XiMii 1O KOHKPETHHX IPOIIECIB
METaIypriifHOTO 1 IMBAPHOTO BUPOOHMUIITBA;

BU3HAYATH JOILUIBHICTh BUKOPUCTAHHS CIELIAIbBHUX METO/(IB IJIABKU Ta JIUTBA
TSl OJIEpKaHHS CIUIaBiB 00 BUJIMBKIB, III0 MAaIOTh MEBH1 BIACTUBOCTI;

BHU3HAYaTH TEpeBary B BUKOPUCTAHHI TOT'O YW I1HIIOTO CHEIIaJbHOTO METOIY
IJIABKY;

PO3pOOIIATH TEXHOJIOTIIO TUTABKU JIMBAPHOTO CIUIABY 3 HEOOXITHUMHU BJIACTHUBOC-
TSAMH TIPU MIHIMQJIBHUX BUTpaTaxX TPYJAOBUX 1 MaTeplaibHUX PECYPCiB;

pO3paxoByBaTu ONTHUMAaJILHUM CKJIa IINXTH,

3IACHUTH MPOEKTHI PO3POOKHU B 00J1aCTI METATypPriiHUX MPOLECIB.

OHaHYBaTI/I HaBHUYKaMM:

poOOTH 3 TOBIAKOBOIO, TOBIIKOBO-HOPMATUBHOIO M 1HIIIOK HAYKOBO-TEXHIYHOIO
JITEpaTyporo 1 JOKYMEHTAIII€10;

(dbopMyTIOBaHHS 3arajlbHUX 1 YaCTKOBHUX BHCHOBKIB Ha PE3yJIbTaTH CKCIIEPUMEH-
TIB 1 TCOPETUYHOT'O MOJICITFOBAHHSI.



IV. TEMATUYHUAM IIJIAH

IV.1. PO3NNOALII HABYAJIBHOI'O YHACY 3A TEMAMU

Po3nodin 3a mpumecmpamu ma 8udamu 3aHsms
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Tpumectp 14
Tema 1. IlporpecuBHi MeTOAW 1HTYKITIN-
HOI TUIaBKHU ) 5 15
Jlitepatypa: [1] 328-333; [2] 333-342,
347-350; [4] 152-158.
Tema 2. BakyymMHMi1 1yroBuii neperias
Jlitepatypa: [1] 333-334; [2] 351-354;| 2 15
[4] 159-170.
Tema 3. EnekTpoHHO-IpOMEHEBA TIJIaBKA 1
IJIa3MOBO-TyTOBa IJIaBKa 5 12
Jlitrepatypa: [1] 335-338; [2] 351-354;
[4] 171-190.
Tema 4. EnexrpanurakoBuii meperuiaB i
€JIEKTPOIIIJIAKOBE JIUTBO 5 5 4 14
Jlitepatypa: [1] 338-341; [2] 355-357;
[4] 191-200.
Bceboro: 8 4 4 56
IV.2. JJEKIIT
MOAVYJb 1

Tema 1. IIporpecuBHi MeTOIM IHAVKIHHHOI IJIABKH

Jleknmia 1. 3aragbHa XapaKTEPUCTUKA HOBHUX MPOIPECHBHHUX METOIB ILIABKH METAJIB.
Coocobu 1HayKIiMHOI I1aBky. IHAYKIIMHA IJ1aBKa 4aByHY. 1111a3MOBO-1HAYK-
il neui. [1naBka KOJIHLOPOBUX METAJIB Ta IX CINIABIB B KaHAJAbHUX 1HAYKIIHI-
HUX II€Yax.

Jluoakmuuni  3acobu: Ilmakar: Iagykmidini  medi.  Komruiekr  3acTtaBokK s

rpadornpoexTopy.

Iocunanns na nimepamypy: [1]328-333; [2] 333-342, 347-350.




3aeoanns na CPC: BuBueHHs JekiiiHoro marepiany. IlutaHHs 11 caMOCTIHHOTO
BUBYCHHS: DI3UKO-XIMIUHI OCHOBHM BAaKyyMHOI TUIaBKM CTajll. BakyymHa muiaBka craji B
BaKyyMHUX IHAYKIIHHUX TUTENbHUX Meuvax. Knacudikaiis BakyyMHUX 1HAYKIIHHUX TIe-
yeil. BakyymH1 1HAYKIIHHI TTe4l nepioguyHoi Ta HamiBOe3nepepBHoi Aii:_[1] 333-334; [2]
351-354; [4] 159-170.

Tema 2. BakyyMHHIi IYyTrOBUH NepeIiaB

Jleknmia 2. 3arajgbHa XapaKTEpPUCTHKA BAaKYYMHOI'O JIYTOBOTO IlepemiaBy. THIN BaKyyM-
HuX ayrosux neueil. KoHCTpyKIlsl BAKYYMHHUX AYTOBUX mneueil. EneKTpoKuB-
JIEHHSI BaKyyMHHX ayrosux meder. Knacudikaris BaKyyMHHUX AYTOBUX HeU€eil
3a KOHCTPYKIIHHO-TEXHOJIOMIYHUMHU OCOOINBOCTSIMHU.

Jluoaxmuuni 3acobu: Ilnakat: Cxema AyroBoi BaKyyMHOI medi. KOMIUIEKT 3acTaBOK st

rpadornpoexTopy.

Ilocunannusa na nimepamypy: [1] 333-334; [2] 351-354; [4] 159-170.

3asoanns na CPC: BuBdeHHs JeKiiHOTO Matepiany. [IutanHs 11 caMOCTIHHOTO

BUBYEHHA: TeopeTHyH1 OCHOBH OAEP KaHHS 3JIUTKIB 3 BEPTUKAILHO CIPSIMOBAHUM (OPMY-

BaHHsAM. MeTanypriiidi 0cOOJIMBOCTI IUIAaBKM B BAKYYMHHUX JYTOBUX neuax. BakyyMmHi ay-

roBi rapaucaxHi revi: [1] 333-334; [2] 351-354; [4] 159-170.

MOJIVJIb 2

Tema 3. EJekTpoHHO-TPOMEHEBA IJIABKA i MJIA3MOBO-IVIOBa IJIABKA

Jlexmis 3. 3aragbpHa XapaKTEpUCTHKA €IEKTPOHHO-IIPOMEHEBOI IIaBKU. MeTanypriiii
0C00JIMBOCTI €IEKTPOHHO-IPOMEHEBO]T INIABKH. 3arajibHi XapaKTEPUCTHUKH IJIa-
3MOBOI IIJJABKM METAaIIB 1 ci1aBiB. MeTanypriiHi 0COOJIMBOCTI IJIa3MOBO-IYTIO-
BOT'0 IIEPEILIABY.

Juoaxmuyni 3acobu: KommuekT 3actaBok i rpadonpoekropy. Ilnakar: [1nazmoBo-ay-

roBa Iidy.

Ilocunanns na nimepamypy:

3aeoanusa na CPC: BuBueHHs JiekiiiiHoro matepiany. [IuTanHs 1 caMoCTiiiHOTO

BUBUEeHHSA: KOHCTPYKIIIA €1eKTPOHHHUX rapMaT. EnekTpoHHO-IpOMeHeBI 11edl. EnekTpo-

HHO-IIPOMEHEBI 1€Y1 Jutst GacoHHOTO JIMTBA. THIIHM YCTAHOBOK €JIEKTPOHHO-IIPOMEHEBOIO

neperiany: [1]333-334; [2] 351-354; [4] 159-170. OcoOauBOCTI KOHCTPYKIIIA MPOMHUCIIO-

BUX IJ1a3MOTpoHIB. [lmazmoBo-ayrosi neui: [1] 337-338; [2] 351-354; [4] 184-190.

Tema 4. EJekTpanuiakoBuii nepemias i eJeKTPOILIAKOBE JUTBO

Jlekuist 4. 3aranpHa XapakKTEPUCTUKA 1 CYTHICTD EJIEKTPOIILJIAKOBOrO Mepermiasy. Meraiy-
PTriiiHI 1 TEXHOJOTIYHI 0COOJUBOCTI €JIEKTPOLLIAKOBOrO reperiasy KoHecTpyk-
IIUHO-TEXHOJIOTTYHI 0COOJIMBOCTI VCTAHOBOK €JIEKTPOILIAKOBOTO MEPEILIABY.




Jluoakmuuni 3acobu: KoMIiekT 3acTaBok Jijist rpad)ompoeKTopy.

llocunanusa na nimepamypy: [1] 338-341; [2] 355-357; [4] 191-200.

3aeoanns na CPC: BuBueHHs JiekiiifHOro Matepiany. [IutaHHs 11 caMOCTIHHOTO
BHUBYCHHS: MHOTOEJIEKTPOIHI Medi eJCKTPOIIIaKOBOTO MeperuiaBy. Iledi 3 101aTKOBHM
enexTpoaom. [1ia1oHu, 1 KpUCTaANI3aTOPH EIEKTPOLUUIAKOBUX neueid. BUpoOHHUIITBO MOpo-

YKHIX 3JIUTKIB METOJIOM €JIEKTPOIILIAKOBOIO neperiaBy. Enexkrponuiakose autBo: [1] 338-
341; [2] 355-357; [4] 191-200.

IV.3 ITPAKTHUYHI 3AHATTAL.

[TpakTH4HI 3aHATTS NPOBOJATHCS 3 METOIO PO3BUTKY Y CTYACHTIB HABUUOK PO3paxo-
BYBaTW ONTHUMAJIbHUM CKJIAJl MIMXTH, PO3POOJIATA TEXHOJOTIIO IJIABKU CTalll 33JIaHOTO Xi-
MIYHOTO CKJIaAy, MPOBOJUTHU TJIABKH JIMBAPHOTO CIUIaBY 3 MEBHUMHU BIIACTUBOCTSMHU MPU
MIHIMAJIbHUX 3aTpaTax TPYAOBUX 1 MaTepialbHUX PEeCypcCiB, aHANI3yBaTH MPUYUHHU OpaKy,
PO3pOOIISITH Ta 3A1MCHIOBATH 3aCO0U YAOCKOHAIEHHS TEXHOJIOTIT TJIaBKH, MPOBOIUTU (DU-
3UKO-XIMIYHUN aHaji3 MeTanypriiHux npouecis [3].

MOIVYJIb 1

Tema 1.  IIporpecuBHi Me-| BuBueHHsS poOOTH BaKyyMHHMX MPUCTPIiB 1 4
TOJM IHIYKIIHHOI IJIaBKK | IPUJIAIB JJIsl KOHTPOJIIO 32 BAKYYMOM

Tema 2. Bakyymuuii gyro- | Po3paxyHok mapaMeTpiB TrapHiICa)KHOTO 2
BHI1 MieperuiaB TUTABJICHHS] TATAHOBHX CIUJIABIB

MOAYJIb 2

Tema 5. EnekrpanuiakoBuii | Po3paxyHok mapaMmeTpiB IUIaBJIEHHS B Iie- 2
neperiaB 1 enekrpornuia- | ui EINTT
KOBE JIMTBO

IV.4 KOHTPOJIGHI POBOTHU

[ToTOYHUIT KOHTPOJIb 3HAHb CTYJEHTIB Mepeadayae 3axXUCT KOXKHOI MPAKTUYHOI po-
6otu. [[ns cTyaeHTiB 3a04HOT (POPMU HABUAHHS NEepea0avyaeThCsl BAKOHAHHS KOHTPOJIBHOI
poboTtu. KoHTposibHY poOOTY BUKOHYIOTH IiCJIE TOBHOTO BUBYEHHSI TEOPETHUYHOTO KYpCY.
BignoBigl Ha 3anuTaHHS MarOTh OyTH CTUCIUMH, ajne ao0pe OOrpyHTOBaHUMHU. Y
BIIMOBIZAAX TOTPIOHO HABOAWTH PHUCYHKH Ta CXEMHU TEXHOJOTIYHOTO OO0JagHaHHS,
HeoOX1H1 Tabuuul 1 rpadiuni 3anexxHocTl. KoHTponbHa poboTa Mae OyTH MPaBUIIBHO 1
akypatHo o¢opmiieHa. OCTaTOYHHI KOHTPOJb 3HAHb MNPOBOAUTHCS IMIJ Yac 3aXHUCTY
KOHTPOJILHO1 POOOTH 1 3aJTIKY.



Temu KonTponbHa pobora

MOJYJb 1

Tema 1. I[IporpecuBHI METOIM IHAYKIIAHOI IJIABKU
Tema 2. BakyyMmHuii 1yroBuii neperias

MOJYJIb 2

Tema 3. EnexkTpoHHO-IpOMEHEBA IJIaBKa 1 MIa3MOBO-11Y-
roBa IUIaBKa

Tema 4. EnekrtpaiinakoBuii reperiaB 1 €JIeKTPOILIAKOBE
JIUTBO

KP 1

Teopernuni nutanus 10 KP1 naBezaeni B [3].
V. METOJIUYHI BKA3IBKHA

[lepenOayaeTbCsi BAKOPUCTOBYBAHHS MOJYJIbHO-PEUTHHIOBOT CUCTEMH OI[IHIOBAHHS
3HaHb. [Ipy BHKIaNaHHI JTUCUUIUIIHU NepeadayaeTbCsi BUKOPUCTOBYBAHHS IUIAKaTIB, 3a-
CTaBOK JUIsl €ijiacKkomna, MacITaOHUX MOJeNeH BY3JiB MEeTaypriiHux arperaTiB. Oco0-
JMBa yBara HaAUISETHCS MPUKIAAHOMY aCTEeKTy aHalII30BaHUX Y Kypci 3arajJbHUX (Pi3UKO--
XIMIYHUX 3aKOHOMIPHOCTEH Ta TEXHOJIOTIYHUX 0COOJIMBOCTEH METATypriiHUX MPOIECiB. 3
€10 IULTIO TPY BUKJIAJaHHI BCIX PO3JLUIIB 0COOJIMBA yBara HaJla€ThCs BUKOPUCTAHHIO Xa-
PaKTEepHUX MPUKIIAJIB pEeaThbHUX MPOIIECIB B TATY31 METATYPrii 1 TMBAPHOTO BUPOOHUIITBA.

VI. OHIHIOBAHHSA 3HAHDb CTYJIEHTIB

OuiHioBaHHS 3HaHb HPOBOJUTHCS IMiJI Yac 3aXUCTy KOHTPOJIBHUX POOIT Ta HpH
ckiagaHHi 3amiky. [1ig gac 3aXMCTy KOHTPOJIIBHOI poOOTH Marepian 3MICTOBHOIO MOAYJIs
BBAXKAETbCA 3aXUIICHUM, a CTYACHT OJEPXKY€ JONYCK N0 CKIAJaHHS ICHUTY, SIKIIO
HaOpaHo He MeHiue 25 OaniB. [lix yac 3amiky Marepian MOAyI0 Mae OyTH 3aXUIIEHUN HE
MeHie Hik Ha 30 6aniB. TakuM YMHOM CyMa MiHIMaJIbHUX OajiiB MO MOMAYJIO JTOPIBHIOE
55. Cyma makcuManbHUX TOYOK OainiB mo monynto aopiBHioe 100. KoxeHn monaynbp Mae
BaroBUil KOE(IIIEHT.




8.

9.

V1. HABYAJIBHO-METOJINYHI MATEPIAJIN

OcHoBHa niTepatypa

. Obmas metamtyprus. [lox pen. Yenumesa E.B. — M.: Merannyprus, 1971. — 478

C.
O6mas metamnyprus. [lox pea. Bocko6oitnukosa B.I'. — M.: Merannyprus, 1979, -
478 c.

. MGTOJII/I‘IGCKI/IG YKa3aHusa K IMPAaKTHYCCKHUM 3aHATHUAM U CaMOCTOSITEIIbHOU pa60Te

29

no gucuuruinHe “IIporpeccuBHbIE METOIBI TUJIABKM W JIUThA ~ ISl CTYACHTOB
cnennanpHocTe 7.090403 u 7.090205. M.A. Typuanun. — Kpamaropck: I’ MA,
2004. - 20 c.

JlonatkoBa mitepatypa

['puropsa B.A. u nap. Teoperndeckue OCHOBBI 3JIEKTPOCTAIEIIABAIBHBIX
npoueccoB. - M.: Meramnyprus, 1987r.- 272c.

. PepxonkoB .M. u ap. Pacuersl MmeTtamnyprudeckux mnpoueccoB Ha OBM. -M.:

Meramnyprus, 1987r.-231c.

Octposckuit O.M. n np. CBolicTBa METANIMYECKUX paCIUIaBOB. -M.: MeTamryprus,
1988r.- 304c.

Bernmka A. Teopernueckne OCHOBBI JUTEWHON TeXHOJMOruu. - Kwues: Bsimia
mkoJa, 1981r.- 320c.

Onektpometautyprust ctanu ¢eppocmiaBoB. [log pen. .4. IToBosonkoro. M.:
Meranmnyprus, 1984, 468c.

I0.A. Kypanos. Ilpomeccsl BakyyMHOIOo paUHUPOBAHHMS METAJUIOB IPHU
aNEeKTpoHHOIy4YeBOM 1u1aBke. Kues: HaykoBa nymxka., 1984,165c¢.

10. A.C. Kanyruna. DnekTpoayrosas miaBka MetauioB. M.: Meramryprus,1980,168c.
11.Tynun H.A., KynpssueB B.C. u ap. PazButue OeckokcoBoil MeTammypruu. - M.:

Meramnyprus, 1987. — 328 c.

Pob6ouy mporpamy ckiiaB

npo¢. kadhenpu TOJIB, 1. x. H. M.A. Typuanin

JIOJIATOK



Ilepesik MUTaAHb MiACYMKOBOI0 KOHTPOJIIO

@D13UKO0-XIMIYHI OCHOBH BaKyyMHOI IJIABKH CTaJII.

KoHcTpykuis 1 mpuHUuMN Al BAKYYMHUX HACOCIB.

KoHcTpyKIlis BakyyMHUX JAaTYUKIB 1 KOHTPOJIb 32 BAKYYMOM.

OCHOBHI €71€eMEHTH BUCOKOBAaKYYMHHX CHCTEM

MertanypriitHi 0coOIMBOCTI BaKyMHOI IJIaBKM CTajJli B BaKyyMHHX I1HAYKLIIHHHUX

TUTEIIbHHUX TIeYax.

6. TexHOJOTIYHI OCOONHMBOCTI BaKyMHOI IUTABKM CTaJli B BaKyyMHUX IHIYKIIHHHX
TUTEIIbHHUX TeYax.

7. BakyymHa miaBKa cTajll B BAKYYMHHX 1HAYKI[IHHUX TUTEIBHUX TICYax.

8. Kuacudikariis BaKyyMHHUX 1HIYKIIHHAX TIEYEH.

9. BakyywmHi iHAYKIIHHI TTe4i TEPIOANYHOT ii.

10.BakyymHi iHAyKITIHHI TTe4l HaniBOe3mepepBHOI Aii.

11.3aranpHa xapakTepUCTHKa BAKYYMHOI'O [yTOBOT'O NIEPEIIaBy.

12.Tunu BakyyMHUX TyrOBUX IEYEH.

13.KoHCTpyKIlisi BAKYYMHHUX TyTOBUX TIEUECH.

14.EneKTpoKUBIEHHS BAKYYMHUX AYTOBUX IMEYEH.

15.Knacudikairisi BAKyyMHUX JTyTOBHX TMEY€Hl 32 KOHCTPYKIIHHO-TEXHOJIOTTYHUMHU
0COOJIMBOCTSIMHU.

16.TeopeTnuHi OCHOBH OJIepKaHHS 3TUTKIB 3 BEPTHKAJIBLHO CIIPSIMOBAHUM (DOPMYBaHHSIM.

17.MeTanypriiHi 0COOJIMBOCTI IIJIaBKH B BAKYYMHHUX JYTOBHX I€Uax.

18.TexHoMOT14H1 0COOIMBOCTI IJIABKU B BAKYYMHHX TyTOBHUX IT€YaX.

19.BakyymHi 1yroBi rapHUCaXKHI I1eui.

20.3aranbpHa XapaKTepUCTHKA €JIEKTPOHHO-TIPOMEHEBOI MJIaBKH.

21.MeTtanypriiHi 0COOJMBOCTI €JIEKTPOHHO-ITPOMEHEBOI IIJIABKHU.

22.TexHoJoT14H1 0COOIMBOCTI €IEKTPOHHO-TTPOMEHEBOT IJIABKHU.

23.Tunu yCTaHOBOK €JIEKTPOHHO-IIPOMEHEBOT0 MEPEILIABY.

24 . KoHCTpyYKIIisl TPOMHUCIIOBUX €JICKTPOHHUX rapMar.

25.EnekTpoHHO-IIPOMEHEBI TeYi.

26.EneKTpoHHO-IPOMEHEBI1 Tiedl 1l JaCOHHOTO JIUTBA.

27.3aranpHi XapaKTepPUCTUKHU I1JIA3MOBO1 TIJIaBKU METaJIiB 1 CIJIaBiB.

28.0c00IMBOCTI KOHCTPYKIIIM MPOMUCIOBHUX MIa3MOTPOHIB.

29.MeTtanypriiHi 0COOJIMBOCTI IJIa3MOBO-IyT'OBOTO TIEpEIjiaBy.

30.TexHOJIOT14HI OCOOJIMBOCTI MJIa3MOBO-TyTOBOI'O MEPEILIABY.

31.[1na3mM0OBO-AYTOBI TIEYi.

32.11na3MoOBO-1HAYKI1HHI MTeYi.

33.3arasbHa XapaKTEpPUCTHUKA 1 CYTHICTb €JIEKTPOILIJIAKOBOIO NIEPETIIaBy.

34.MertanypriiiHi 0COOIMBOCTI €JIEKTPOIIAKOBOTO MEpeIiaBy

35.TexHo0T14HI 0OCOOIMBOCTI €JIEKTPOIIAKOBOTO MEpeEIiaBy

36.KoHCTpYyKIIHHO-TEXHOJIOTTYHI OCOOIMBOCTI YCTAHOBOK €JIEKTPOLLIAKOBOTO MEPEIIaBy.

37.MHOro€eneKkTpo/iHi Mevl e1eKTPOLUUTAKOBOr0 MEPEIIaBy.

NhAELD =
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38.I1eui eneKTPOLUUIAKOBOTO MEPEIIaBY 3 JOJIATKOBUM €JIEKTPOIOM.
39.11ignoHu 1 KpUCTaIi3aTOPU €IESKTPOILIAKOBHUX MEUEH.

40.BupoOHHUIITBO MOPOKHIX 3ITUTKIB METOJIOM €JIEKTPOIILIAKOBOIO MEPEIUIaBy.
41.EnexTpouiakoBe JUTBO.
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