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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucHUIUIMHBI 3aKiI04aeTcs: B GOpMUPOBAHUE HAYUHO-UCCIIEI0BATEIBCKOTO
MHUPOBO33peHUs y OyAylIMX MarucTpoB, a TAKKE B MOATOTOBKE IPAMOTHOIO CIIELIMAIIACTA,
YMEIOUIEr0 CaMOCTOSATEIBHO IyMaTh, 3HAIOLIETO COBPEMEHHbBIE TEHACHIIUN Pa3BUTHUS
METaJUIMYECKUX MAaTepUaioB, YMEIOLIEro padoTarb HA COBPEMEHHOM 00OpYIOBAHUH,
UMETh MIPENICTABIEHNE O COBPEMEHHOM YPOBHE Pa3BUTHSI MPOU3BOCTBA CTANIU B
KOHBEpPTOpax M 3JekTporneyax B Poccun u 3apydekeM, yMEIOIIEro onpenessiTh KayeCTBO
YyryHa U CTaJIM; BBIIIOJIHATH pAcYeThl TOKa3aTeIeil KOHBEPTOPHOTO U
ANEKTPOCTAJIEIIIABUIIBHOTO MPOU3BOICTBA. 3HAKOUIETO KOHBIOHKTYPY 1IEH U CIIPOCa Ha
METaJUIMYECKUe MaTepuasbl (4yryHbl, CTAIN U CILIABHI).

Kparkoe conepxxanne JTuCHMILTHHBI

JlaHO CHCTEMATUYECKOE OMUCAHUE TEOPETUUECKUX OCHOB TPAJIUIIMOHHBIX U HOBBIX
CTaJICIJIABWIIBHBIX TEXHOJIOTUI NOJYYEHUS CTAIA U PUHIIUITNAIIBHBIX KOHCTPYKIIMOHHBIX
pa3JIMuMii CTaleIUIaBUIIbHBIX arperaTtoB. PaccMOTpeHbl TEpMOAMHAMUYECKHE
0COOEHHOCTH OCHOBHBIX PEaKIUid, TPOTEKAIOIINX B CTAJEIIaBUIIBHBIX arperarax.
N3n0eHBI OCHOBBI TEXHOJIOTHH BBIIUIABKYU CTAJIA B KOHBEPTEPAX U B JIEKTPOIICUAX, a
TAKKE OIUCAHUE COBPEMEHHBIX TEXHOJIOTMH MMOJYUYEHHUsI CTaJIM BBICOKOTO Ka4eCTBa,
BKJTFOUAIOIIIAX METOBI BHETIEYHOW 00Pa0OTKM METAJUIOB BAKYYMOM, KHUCJIIOPOIOM,
VHEPTHBIMU T'a3aMU, CHHTETUYECKUMH [IJIAKAMH U T.J., @ TAKXKE Psija MeperiaBHbIX
MPOLECCOB — BaKyYMHO-UHAYKIIMOHHOTO, BAKYYMHO-IyTOBOI'0, 3JICKTPOILIAKOBOTIO,
ANEKTPOHHO-IIYYEBOTO, TUIA3MEHHO-IyTOBOIO U T. A. IIpencraBinensl OCHOBHBIE CBEAEHUS O
CBIpBIX MaTepuanax (4yryHe, MeTaJI0JIoMe, MPOIyKTaxX MPSMOTO0 BOCCTAHOBIIEHUSI, HOBBIX
BUJIaX METAJIOMIMXTHI) M O METOAAaX UX MOATOTOBKH, & TAK)KE OCHOBHBIE CBEJICHUS 00
OTHEYNopax, TOIINUBE, (PII0CAX U OKUCITUTENAX. YIEIEeHO BHUMAaHUE BOIIPOCaM
OpraHu3aluy padoThl CTAIETIABUIILHBIX 1IEX0B, OXpaHe TpyAa, TEXHUKE O€30MacHOCTH.
N3noxens! mpobiieMbl co3aanus 0€30TXOAHBIX, pecypcocOeperarnmx TeXHOIOTHH,
TEXHOJIOTUH NIepepabOTKU OTXO/I0B C IEJIBIO 3aIUTHI OKpYXaroiieil cpesnl. 3nokeHbl
IIPABOBBIE ACTIEKTHI TPOOJIEMBI OXPAHBI TPUPOJIBI.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 TUCUUTUIHHE

3HAeT: TEXHOJIOTHIO IIPOU3BOJCTBA CTAIIU B
KOHBEPTOPAaX U NIEKTPUUECKUX Iedax

YMeeT: NpOBOAUTH aHAIU3 TEXHOJIOTUYECKUX
MPOIIECCOB JIJIsl BRIPAOOTKHU MPENTIOKEHHUH 110
YIPaBICHUIO Ka4€CTBOM ITPOAYKIIMH

lMeeT MpakTUYeCKU OIBIT: IPOBOJUTD aHAJIU3
TEXHOJIOIMUYECKUX MTPOLIECCOB AJIsl BBIPAOOTKU
[IPEIIOKEHUN T10 YIIPABICHUIO KAYECTBOM
IPORYKIIAN

[1K-5 CniocoGeH nmpoBOANTH aHAIIA3
TEXHOJIOTHYECKHUX MPOIECCOB JIJIsl BRIPAOOTKH
MPEIOKEHUN MO YIIPABICHUIO KaY€CTBOM
MPOAYKIIHUU

3. Mecro nucuuniuibl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH, [lepedeHs MOCIETYIOMNX AUCIUTUTNH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT




[losydeHne METaNIMYECKUX MaTEPUAIIOB CO
CIeLaIbHBIMHU CBOWCTBAMH,

[Ipon3BoACTBEHHAs MTpaKTHKa (peaauIuIoMHast) (5
CeMeCT))

Het

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Her

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 6 3.€., 216 4., 27,5 4. KOHTaKTHOM
paboThI C MPUMEHEHUEM JUCTAHIITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI

Pacnpenenenue
Bcero | IO ceMecTpam B Hacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
4
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 216 216
AyoumopHvie 3auamusi: 12 12
Jlexuuu (JI) 0 0
[IpakTryeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 12 12
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 188,5 188,5
Hanmcanue kypcoBoii paboTsl, oopmiieHre paboThl U 116.5 116.5
[MOJTOTOBKA MPE3EHTALMIH K BBICTYIICHHUIO, IIOATOTOBKA 3aIIUTE ’
[ToaroroBka K TECTHPOBAHUIO, ITOTOTOBKA K MPAKTHYECKOMY 7 7
3aHATHUIO (ITOJrOTOBKA OTYETA U 3aILUTE)
KoHCynbranum v npoMeKyTouHasi aTTecTalus 15,5 15,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - sk3ameH,KP

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pa;ZQena HaunMmenoBanue pa3aenoB JUCIUIIINHBI 110 BUJaM B 9aCax
Bcero J| 113 | JIP
1 BBoanas nekiusi. OcHOBHbIE MOHATHS. Poslb 0CHOBHBIX 1 0 1 0
METaJTypru4eCKUX MPOU3BOJICTB B COBPEMEHHOM MUPE.

2 |OOGmue OCHOBBI CTANEIUIABUIHLHOTO TIPOU3BOJICTBA 2 0 2 0

3 |[KoHBepTepHOE MPOU3BOACTBO CTAIU 2 0] 2 0

4 |9nexTpocTaserIaBUIbHOE IPOU3BOJICTBO CTAIU 2 0] 2 0

5 |PaduHupyrOIIHKE U MTeperIaBHbIC MPOIECCH TPOU3BOJCTBA CTAIN 5 0| 5 0
5.1. Jlekuuu

| Ne | Ne | HanMeHOoBaHME WM KpaTKO€ COAECPKaHNUE JEKIIMOHHOTO 3aHATHS | Kou- |




JICKITUH

paszziena

BO
qacoB

Cozepixkanue U 3aJa4u Kypca, ero CTpykTypa, 00beM, TpeOOBaHHUs 110 Kypcy, Oc-
HOBHAs ¥ JIOTIOJTHUTEIIbHAS JIUTEPATYPa, HHTEPHET-PECYPChI, OCHOBHBIC TEPMHUHBI.

Crainp u AJIBTCPHATHBHBIC MAaTCpHUaJlbl. Anamms u IMPOTHO3. PazButue u
COBPEMCHHOC COCTOSHHC CIoco0oB IMPOU3BOJCTBA CTAJIN. MeTannudeckue
pacIiiaBbl. OcobeHHOCTH CTPYKTYPBI U JICKTPOHHOI'O CTPOCHHA PACILIaBOB
PKEJIC3a. OIICHKa AKTHBHOCTEH KOMIIOHECHTOB B paciiiaBax xejie3a.

OCHOBHBIE PEAKIMH U IPOLECCHI CTATIEIUIaBUIIBHOTO MTPOU3BoACTB CposicTBO
HIIEMEHTOB - IPUMECEN YyryHa K KUCI0poay. OTHOCUTEIbHBIE CKOPOCTH
OKHUCIIEHUS TTpUMeceil. 3aKOHOMEPHOCTH TTOBEICHHSI KUCIIOPO/Ia MTPH BBITJIABKE
cTanu. BrnusiHue Kucnopoaa Ha cBOMCTBaA CTalH. 3a/laud U CIIOCOOBI PaCKUCICHUSI.
PacTBOp KpeMHMsI 1 MapraHiia B ’keJie3e. YCIOBUS OKUCICHUS U TTOBEJCHUE KpeM-
HUS 1 MapraHila B CTAIEIUIaBWIBHBIX poleccax. BnusHue cocrasa muaka u
TeMIiepary-psl. Bausaue gocdopa u cepsl Ha CBOCTBA CTaNH. TeMreparypHbIi 1
[IJIAKOBBIN pe-KUM yaaneHus pocdopa u cepbl IpH BHITUIABKE CTAIH.
Kunernueckue ocobennoctu. Oxucienue yriepoaa. Poiab peakuuu B
CTaJIeIUIaBUIIBHBIX ITpolieccax. MexaHu3M U KMHETHKA PeaKlMi OKUCICHUS
yriepoaa. 3aKOHOMEPHOCTH TMOBEICHUSI Ta30B MPH BHITUIABKE CTalu. Biausinue
ra3oB Ha CBOM-CcTBa cTanu. [lerazauus meramia. JlerupoBanue cranu. 3agauu,
TEIJIOBBIE U OKUCIUTEIbHO-BOCCTAHOBU-TEIBHBIC YC-JIOBUS JIETUPOBAHUS
pa3IMYHBIME deMeHTaMu. KuHeTuka pacTBopeHus (heppocIiiaBoB.
Hemerammueckue BirodeHus B cranu. Kimaccuduxamus. [Tpupona BiusHus Ha
cBoMcTBa ctanu. [yt u ycinoBus ynaneHus U3 )KUIKON CTau.

KonBepTtepHoe npoun3BocTBO cTaiu. CyIIHOCTh KUCIOPOJHO-KOHBEPTEPHOTO
crioco0a mpoun3BojcTBa cTay. O60pyI0BaHUE U TEXHOIOTUIECKHUE OCOOCHHOCTH
KOHBEPTEPHBIX MPOLECCOB C BO3AYIIHBIM 1yTheM. KOHCTPYKIMH KOHBEPTEPOB U
bypm. dyTepoBka u oraeynopsl. KnucioponHo-koHBEpTEpHBIE MPOIIECCHI €
BEepXHEH mojaueil AyThsl. YCTPOMCTBO KOHBEpTepa U (pypmbl. TermoBbie yCIoBUS
npouecca. [IluxToBsle MaTepuabl U TEXHOIOTMUECKAsl CXeMa KHCIOPOJHO-
KOHBEPTEPHOTO Tporiecca no tuiry LD. Pexxum nyThs, AuHAMUKa 1 0COOCHHOCTH
OKHUCJIEHH ITPUMECEN NPU BEPXHEN KUCIOPOAHOM NpoayBKe. OXIakaeHUE U
OYUCTKA KOHBEPTEPHBIX ra30B. KHca0poaHO-KOHBEPTEPHBIE MPOLIECCHI C TOHHBIM
nyTheM. CyIIHOCTh ¥ TEXHOJIOTHYECKHE 0cOOeHHOCTH. BapuanTtsl. Kucinopoano-
KOHBEPTEPHBIE NMPOLIECCHl C KOMOMHUPOBAHHBIM JIyTheM. CyIIHOCTb,
TEXHOJIOTHYECKHE 0COOEHHOCTH, BAPHAHTHI.

Oco0GeHHOCTH KOHBEPTEPHOTO Nepeiesia MPUPOAHO-IETHPOBAaHHBIX YyTYHOB.
[[IuxToBBIE MaTepUaibl U UX NOAT0TOBKA. CIIOCOOBI MpeIBapUTENbHOM
necynbQypamuu, IeCUINKOHU3AINH U Aedochopannu 9yryHa. AnbTepHATHBHBIC
MTUXTOBBIE MaTepuaibl. Omockl. OCOOCHHOCTH B3aUMOICHCTBUS KHCIOPOIHOM
CTPYH C METAJUIMUECKON BaHHOH. BapruaHThI KMCIIOPOIHO-KOHBEPTEPHOTO
npouecca. TepmoauHaMuKa M KHHETUKA OKHUCIICHNUS JKeJe3a U €ro npumecen
(yrepona, mapraniia, kKpemHus, pocdopa, cepsr). [loBenenue npumeceit mo xomy
nponecca. [lonmyuenue cranei ¢ yapTpaHU3KUM COJIepKaHueM yriepozaa. TemioBou
W MaTepHallbHbIN OanaHc mporecca. CriocoObl OXJaXIeHUs BAHHBI U TIOBBIIICHUS
osii 1oMa B muxre. KoHTpons u ynpasienue npoueccoM. Ilosenenne Bogopona n
a30Ta 1o xo/y iaBku. CriocoObl CHIKEHUsS UX conepkanus. [lepenen
dochopucThIX, BaHAIUEBbIX, BBICOKO- U HU3KOMapraHOBUCTHIX YyryHOB. AO/I-
npouecc. Kucnopoa B Merasuie u nutake. @axkTopsl, ONpeaesIOINe €ro
conepkaHue. MUHMMU3a1Ks OKUCIIEHHOCTH CTAJIA B KOHIE IPOAYBKH.
Packucnenue metamia. OUnCTKA U YTUIM3ALUS OTXOAIIUX ra30B. Penupkysius
W YTWIM3AIUs TOOOYHBIX MPOAYKTOB IU1aBKH. [IpoOneMbl U myTH pa3BUTHA
KOHBEPTEPHOM IUIABKH.

DJIEeTpOCTaNIEeIIaBUIIBHOE TPONU3BOACTBO CTaM OCHOBHBIE BEXH Pa3BUTHUSA
hriekTpoMerautypruu B Poccun. Knaccuduxkaiys anex-tponeyei, IpUHIII UX




paboThl. JlyroBeie, MHAYKIIMOHHBIE, TIEYU COMPOTUBIICHUS. DIEK-TPOHHOITYYeBas
r1aBKa. DIeKTpUUecKas Ayra. YCIOBUs ee ropeHus, (pu3nieckue nporec-chl B
myre. BoasraMiepHbie XapaKTEPUCTUKH TyTH TIEPEMEHHOTO U TIOCTOSIHHOTO TOKA.
Crabunuzamus ropenust nyru. TermooomeH B pabodem npoctpanctse JCII, ero
xapakre-puctuka. @opmyna Komiepa. BeiBox hopmMynsl i onpeaeneHus
ONTUMAaTFHOM MOIITHO-CTH TTIe4HOTO TpaHchopmaropa (Ptp-pa) ¢ yuetom
MaKCHUMAaJIbHOW TEIJIOBOW HAIPSKEHHO-CTU CcTeH U cBoja. dyreposka JICIL.
OruaeynopHbie MaTepHabl, UX PU3NKO-XUMHUECKHE cBOMCTBA. KOHCTpyKIHs
OTZEJIbHBIX AJIEMEHTOB KJIaAkH. [IyTy moBeIIeHUsT CTOMKOCTH. MeXaHn4eckoe
obopynoBanue J[|CII. MexaHU3MBbI, y3JIbl, CACTEMBI, UX YCTPOMCTBO U pa-0o0Ta.
Onexrpoobdopynosanue JCII. [Turanue neun. Cxema CUIIOBOM 1enU. YCTPOUCTBO U
paboTa OTAENTBHBIX arperaToB EeKTpooOopynoBanus (TpaHchopmarop, IPOCCeb,
KOM-MYTAaIlMOHHAS arMaparypa: TIaBHbIA BBIKITFOUATENh MACIISTHbIN, BO3IYITHBIN).
KopoTkasi ceTh 1 IyTH €€ COBEPIICHCTBOBAHUS. PerynupoBaHue 31eKTpUIeCKOi
MOIIHOCTH. DIEK-TPOABI. DIIEKTPOMAarHUTHOE TIepEMEITMBAHIE METaJLIA.
DJIEMEHTBI CXEMBbI CUIJIOBOII 11T M pacyeT ONTHUMAJILHOTO AJIEKTPUUYECKOTO peKuMa
JICII1. BpimiaBka 3JI€KTpOCTAIM HA «CBEKEN) IIUXTE C OKUCIEHUEM.
COBMEIIICHHBIN TTPO-11eCcC. XapaKTePUCTUKH MEPHUOI0B MIaBKu. OCOOEHHOCTH
OKHUCJICHHs MapraHia, kpemuus, pocdopa B ICIT. OcoOeHHOCTH OKUCIICHUS
yrieponaa u aerasanus cranu B JICI1. O6e3yr-epokiuBaHie BHICOKOXPOMHUCTHIX
pacmuiaBoB. OKoHYaTeIbHOE pacKucieHue. BHeneuHnas 00paboTka KUIKOW CTaIH.
[lepemnaB J1erupOBaHHBIX OTXOJOB C YACTHUHBIM OKHUCICHHEM ra3000pa3HbIM
krcimopoaoM. Ero mpenmyIiecTBa u HefocTaTtku. [lepernas JerupoBaHHX OTXOI0B
0e3 okucaeHus («IUCTHINY neperiaB). TeXHUKO-9KOHOMUYECKUE TTOKA3aTelH.
Oco0OeHHOCTH TEXHOJIOTHH BHITUIABKU HEPIKABEIOIICH CTaT MOHOIIPOIIECCOM
(tuma 10X18H10T u 1.11.). OCOOGEHHOCTH BBITUTABKHA 0COOOHU3KOYTIIEPOIUCTOM
HepskaBeromei cranmu ayrmiekc-nporeccoM (00X 18H10). OcobennocTr
TEXHOJIOTMH MOTyYEHHUSI KOHCT-PYKIIMOHHBIX HIAPUKOTIOAITUITHIUKOBBIX,
WHCTPYMEHTAIIBHBIX, YJIEKTPOTEXHUYECKUX H CTaJel CO CeranbHbIMUA (DU3HKO-
XUMUYEeCKUMU cBoMcTBaMU. OCOOCHHOCTH TEXHOJIOTHH BBITIABKU AJIEKTPOCTANIN B
OO0JIBIIETPY3HBIX CBEPXMOIIHBIX Meyax. OIHONUIaKOBbIN npo-1iecc. COBpeMeHHbIE
METO/Ibl HHTEHCU(UKAIINH IEKTPOTUIaBKu cTaiu. OcoOeHHOCTH 00eccepruBaHUs
ctanu B 1yroBoit eun. [Ipou3BoacTBo deppocinaBoB. TeopeTHueckre OCHOBBI.
CriocoObl MOTy4YeHHsI UX 10 TIeyaM, BOCCTAHOBUTENSIM U Jp. ipu3Hakam. CIuiaBbl
KpEMHUSI, MAaTEPHUAIIBI, PEAKIIUHU, TEXHOIOTHSI, TEXHUKO-YKOHOMUYECKHE
nokazatenu. CruiaBbl MapraHiia, COpPTaMEeHT, IIMXTOBbIE MaTepUabl, peaKIIUH,
TEXHUKO-IKOHOMHUYECKHE Toka3arenu. CIiaBbl XpoMa, IUXTOBBIC MaTePUAITHI.
Texnonorus. Cruna-Bel Boiab(gpama. CrimaBel TuTaHa. CrijiaBbl MOJTMOICHA.
BrnusitHue GpeppociiiaBoB Ha Kaue-CTBO KOHCTPYKIIMOHHBIX MAaTEpPHUAIOB HA OCHOBE
kenesa. [lepcriekThBbI pa3BUTHS.

PaduHupyrolue 1 nepemniaBHble Mpolecchl Ipou3BocTBa cTanu. OcodbeHHOCTH
COBPEMEHHOM TEXHOJIOTMH MOBBIIIEHUS Ka4eCcTBa CTaHU. 3a/1aud U CIIOCOObI
BHEIE4HOI 00paboTku cranu. Kiaccugukaiys MeTo0B BHETIEYUHON 00pabOTKH.
Packucnenue cranu B koBiie. Crioco0bl packucienus. Packucienne npoBosIoKoil.
Yrap snemeHToB. JlerupoBanue ctanu B KoBiIe. OU3NKO-XUMUYECKUE U
TEIUIOTEXHUYECKUE 0COOCHHOCTH JerupoBaHus. OcOOEHHOCTH HCIIONb30BAHMUS
BBICOKOAKTUBHBIX 371eMeHTOB. CriocoOBI NepeMenInBaHus KHUIKOT0 MeTasuia,
YCPEOHEHME €r0 TEMIIEpaTypsl U cocTasa. [IponyBka MeTaia MHEPTHBIMU ra3aMy,
rUIPOJMHAMUKA BaHHBI, TEXHOJIOTHS MPOJYBKHU M 000opynoBaHue. UHAyKIIMOHHOE
U IYJIbCAllMOHHOE NIEPEMEIINBAaHUE. TEOPETUUECKHUE U TEXHOJIOTUYECKNE
BO3MOYKHOCTH paMHUPOBAHUS U JIera3aliii MeTallla Py MPOyBKe pacIuiaBa
WHEPTHBIMM ra3aMu.

O0paboTka cTany IIJIaKaMU U MOPOIIKOOOpa3HBIMU MaTepuaaMu.
['maponuHaMuKa BaHHBI IPU BAYBaHHUU NOPOLIKOB. [1oroToBKa MOPOIIKOB 1
crocoObl UX BBEJICHUA B MeTalll. [ myOokoe packucieHue, necynbdypanus u
nedocdopanys cTaiau Npu NpoyBKe MeTaljla MOPOHIKOOOpa3HbIMH peareHTaMu.




[TpoGneMbl BoccTaHOBUTENBHOM nedochopammm. O0paboTka KUAKOH cTamu B
BaKyyMe. YalleHue KHCIOpO/Ia, BOAOPO/Ia U a30Ta. YIaJleHHEe HEMETaUIMIeCKUX
BKJTIOUEHU. M3MeHeHne TeMiiepaTyphl B X0/1e BHETIEUHOH 00pabOTKH.
TexHOIOTHYeCKHe BapUaHThl 1 000pYy/IOBaHUE JIJISl BAKYYMHPOBAHHS KHJIKOTO
MeTaiia (00paboTka B KOBIIIE, B CTpYye, B MOTOKe, nporecckl RH, DH, VOD,
VODC, VOD-PB). TexHomnorus u arperaTbl KOMIUIEKCHOW 00paOOTKU CTaln
(meun-xoBu1, AKOC, LF, VAD u np.). I'mybokoe 06e3yrinepoxuBanue craiei u
BBICOKO-JIETHPOBAHHBIX paciuiaBoB Bo BHeneuHbIX arperarax (AKP, BKP, CLU u
np.). TeopeTnueckne U TEXHOIOTHUECKHE 0COOEHHOCTH. [IpoMeXyTOUHBIN KOBII -

(UHUIITHBIN arperat BHeNeUHO 00paboTku ctanu. [loBeImieHne kauecTBa MeTaia

U TEXHUKO-DKOHOMHYECKHX TIOKa3aTeleii MPON3BOCTBA 3a CUET BHETICUHOM
00paboTtku. Mcnonp30Banre 0TpabOTaHHBIX MIIAKOB M MIJIAMOB.

Crioco0bl pe1oTBpalleHus 3arpsi3HeHns Metauia. Paznueka ctanu. CriocoObl
pa3nuBkH, obopynoBanue. KauectBo ciurka. TeopeTu-ueckne U TEXHOIOTHYECKHE
MPUHLIUIIBI BICOKOA((EKTUBHON KOMIUIEKCHOM MOATOTOBKY CTAJIM K Pa3IMBKE U
KPUCTAJNIM3ALMNU C LIEJIBIO MMOBBIIIEHUS 3KCITyaTallUOHHBIX XapaKTEPUCTUK
roToBoi Metayonpoaykiuuu. CrienuanbHble Iporecchl anekTporiaBku (D1,
BAIL, IT1T, BUIT u op.)

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paznena

Haunmenopanue unmm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

Brenenne. Conepxxanue kypca. COBpEMEHHOE COCTOSIHUE TTPOU3BOJICTBA CTAIU B
Poccuiickoit @enepanuu u 3a pyodexoM. [lepcnexkrussl pazputus. Llenu
BHEJIOMEHHOUW 00pabOTKH.

[IpenBapurenbHas MOATOTOBKAa METAJUTMYECKOM MIMXTHI K TUIaBKe. BHeneuHas
00paboTKa UCXOMHOM MUXTHL. 3a1aun, MeToabl. COBMECTHOE TIPOBEICHUE
onepanuii necynbdypamuu u nedocdopamuu. OO6padoTKa YyryHa MarHUEM,
W3BECTHIO, H3BECTHSAKOM, KapOuI0M KambIius, conoil. COBMeCTHOE MPOBEICHUE
orepanuil necuiankonu3anuu u nedocdopanuu. [yt nossimeHus

A (HEeKTUBHOCTH BHEMEUHOTO padUHUPOBAHUS MIUXTHI. DKOHOMUS e DUITUTHBIX
MaTepHaioB NMPU BHETIEYHOW 00paOOTKE MIMXTHI U PEIICHUE IKOJTOTHIECKIX
npooieM.

['maponuHamMuka, TeTio- U MaccooOMeH B Tporieccax 00paboTku
cramu. [ maponrHaMuka CTpyu MeTalljla, BRITEKAIONIETO U3 CTANICTUIABIIIEHOTO
arperara. Terio u MmaccooOMeH B KoBIle. OCOOEHHOCTH paCKUCICHHUS MeTallja B
KOBIIIC TTpH BBITTycKe. [ToBeieHre ra30B B MeTaslIe IIPH CIIMBE PACIlIaBa B KOBIIL.
BTopuyHOe OKHCIIeHHE pacilyiaBa PU BHIMYCKE U UCTIOIh30BAHUE HOBBIX
TCXHOJ’IOFI/IfI, CHMXXAIINX BTOpI/ILIHOC OKHCJICHHUEC MCTaJlJIa HpI/I BI)IH}’CKG.
BHemneuHoe peryiupoBaHue TeMIEpPaTypbl U XHMHYECKOTO COCTaBa CTAIIH.
OTceuka 11aka. OxnaxxkJaeHue CTajld B KOBIIIE.

JlerupoBanue crain.CrniocoObl packuciaeHus. TEXHOIOTUS OCaXKJAIOLIETO
packucienus. HayrneposkuBanue cranu. Metosl BBoa (heppoCIiIaBOB B KOBIII.
Yrap a1eMeHTOB (eppoCIUIaBoB MpH packucieHnH. COBEpIIEHCTBOBAaHUE
TEXHOJIOTUU PACKUCIICHHUS. 3alIiuTa OKpYXKAIOUIe cpeibl MPU pacKUCIECHUU U
nerupoBaHu. [IpoyKThl pacKUCIEHUs, UX yJaJICHUE.

O06paboTka MeTa/Ia CHHTETHYEeCKUM 1akoM.O00py1oBaHNE M TEXHOJIOTHS JIs
BBITUIABKHA CHHTETHYECKHX IIIakoB. CocTaB M (PU3NKO-XUMHUYIECKHE CBOMCTBA
nuTakoB. Beibop cocTtaBa nutaka. TexHomorus 06paboTKH METaNINYEeCKOTO
pacIulaBa CHHTETHYECKUMH IITaKaMi. XUMu4eckne peaknuu. KauecTBo cramn
npu 00pabOTKE NUTAKAMHU.

HpOIIYBI(a MCTaJllia THCPTHBIMU FaSaMI/I.CYH_[HOCTL. Cxembl YCTaHOBOK.

O6opynoBanue. [ mapoqnHaMuIecKrue TPOIECChl, MPOUCXOXKISIINE MPHU: TPOTYBKE




pacruiaBa razaMu. PeskxnMbl IPOYBKU: CTaJIA B KOBILIE. YCPEIHEHNE XUMUYECKOTO
coCTaBa M TeMIepaTyphl CTAJIN B KOBLIE. YaJle€HHE a30B U HEMETAIINUECKUX
BKJIFOUEHM 13 paciuiaBa. Jkosorus. KauectBo merasia.

BakyymupoBanue ctanu. TeopeTuueckre 0OCHOBBI 00pabOTKU cTau. XUMUYECKHE
peakuyu. CriocoObl BHETIEYHOTO BAKYYMUPOBAHUS: KOBILEBOM, CTPYHHBIMH,
MOPLMOHHBIHN, IUPKYJISAIMOHHBIN, IPH pa3iuBKke. BakyymMupoBanue meTania B
BaKyyMHOH Kamepe B KoBlle. [lopiimoHHOE 1 HUPKYISAIMOHHOE BAKYyMHUPOBaHHE.
CxeMbl ycTaHOBOK. TeXHOJIOTHs BAKyyMUpOBaHUs. BakyymupoBanue Mertaiia ¢
€ro IpOAYyBKOU KHCIOpoaoM. BakyyMm-tutakoBas 00padoTka. O6paboTka
METAJJTMYECKOTO paciijiaBa ¢ UCTOJIb30BaHHEM MYJIbCUPYIOIIETO epEeMEIBaHuUS.
BimstHre TEXHOJIOTMYECKUX TapaMeTPOB 00pabOTKH Ha KaYeCTBO METasla.
[IpoBenenue nporecca JerupoBaHus MeTaa U 00e3yriepoXKUBaHUs Ha

nporecca.

yCTaHOBKaX MOPLUUOHHOTO BakyymMupoBaHus. KauectBo merasmia.
BaxkyymupoBaHue MeTal1a B IPOLIECCE BBHIIUIABKU. TEXHOJIOTHUYECKUE CXEMBI

CoBpeMeHHbIE TEXHOJIOTUH MOIYYEHHsI CTaJIU BBICOKOTO KauecTBa. ATperarsl Jis
KOMIUIEKCHOW BHEMEYHOH 00paboTku cTanu. TeXHOIOrHuecKrue CXeMbl.
Orneymnopsl. O6padoTka ctanu no criocody ASEA-SK Yeranosku tuna LF.

Texnonornueckue npuemsl 00padoTku xuakoit cranu Ha AKOCe. [Togorpes
MeTasula /JyroBOoi, UHIYKIIMOHHBIN/ B KOBIIE.

crioco6ax 00paboTKu CTaH.

TexHomornuecKmne MPUEMBbI JOBOJKH KHUJAKOTO paciijiaBa 1o XuMH4€CKOMY
cocraBy. MoauduipoBaHie HeMETaJUIMIECKUX BKIIOUYSHNH TP BHETICYHON
o0paboTke cranu B koBiie. KoBmeBoe padhuHUpOBaHNE CTATN ¢ MHAYKIIHOHHBIM
HarpeBOM M NepeMelINBaHHEM. 3alIUTa OKPY>KAIOIIEH Cpeabl IPpH BHETICYHBIX

5.3. JlabopaTtopHbie padoThI
He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa cTyne

HTa

B

pinostaenue CPC

ITomsun CPC

Crnrcoxk nuteparypsl (C yKkazaHUEM
paszesnos, IiaB, CTPaHUI) / CChIIKA Ha

peCcypc

CemecTtp

Koi-
BO
JacoB

Harnucanne kypcoBoit paboTsl, opopMiIeHUE
pabOoThI ¥ IOATOTOBKA MPE3CHTAIIMHH K
BLICTYIIJICHUIO, ITIOATIOTOBKA 3allIUTEC

[ronkuH, JI. A. CoBpeMeHHas TEXHOJIOTUS
npousBozacTea cranu [Teker] / 1. A.
[ronkuH, B. B. Kucunenko. - M. :
Termorexuuk, 2007. - 528 ¢. : uin.

116,5

[loaroToBKa K TECTUPOBAHUIO, TOJTOTOBKA K
[IPAKTUYECKOMY 3aHATHIO (IIOJrOTOBKA
OTYeTa U 3allUTe)

[Tronkun, /1. A. [Ipou3BoacTBo cranu
[Texcr]. T. 3. BHeneuHas MeTamtyprus
cranu / JI. A. dwonkuH, B. B. Kucunenko. -

M. : Tennorexuwuk, 2010. - 543 c. : ni.
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6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCcTAlUNU

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITEIIbHOCTH 00yJarOIINXCs

6.1. KouTposabHabie meponpusitus (KM)




KM

Ce-
MecTp

Bun
KOHTPOJIS

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oan

[Topsnox HauKcneHus: 6amIoB

YVuu-
THIBA-
eTCA B

[TA

Kypcosas
paboTa/MmpoeKT

Texnomorus
BBITJIABKHA
cTanem
Hanpumepe
CTaJId MApKHMU.....

100

OTnr4YHO: XOpoIlee 3HAaHWE OCHOBHBIX
TEPMUHOB U MOHATUH Kypca;
TI0CIIE0BATEIIFHOE H3II0KEHHE
Marepuaia; yMeHue GopMyaupoBaTh
HEKOTOpbIe 0000IIIEHNUS IO TEME.
XOpOI1I0: BOIPOCH! U3JIararoTcs
CHCTEMaTH3UPOBAHO M TOCIIEA0BATENHHO;
TTOITYIIIEHBI O/IUH — JIBa HeJloYeTa Mpu
OCBEIICHNH OCHOBHOTO COZICPKAHUS
OTBETA, UCIPABJICHHBIE IO 3aMEUAHUIO
MperoiaBaTeis; IOKa3aHo yMEHHE
WITIOCTPUPOBATH TEOPETHYE-CKUE
[MOJIOKCHUA KOHKPETHBIMU ITPUMEPaAMMU.
YIOBIETBOPUTENIBHO: HEMOIHO HITH
HETIOCIIEIOBATEIbHO PACKPBITO
coziep>KaHue MaTepualia, HO MOKa3aHo
o0Iee MOHNMAHUE BOTIPOCA; UMEINChH
3aTPyAHEHUS WU JIOMYIIEHbI OITMOKH B
OIMPCACIICHUU HOHHTHﬁ, HCIIOJIB30BaHUHU
TEPMUHOJIOT MU, UCIIPABIICHHBIE MTOCIIE
HCCKOJIBKUX HaBOAAIINX BOITPOCOB.
HeynoBneTBOpUTENBHO:
HEY/IOBJICTBOPUTEIHHOE 3HAHHE
OCHOBHBIX TEPMUHOB U MOHATHI Kypca;
OTCYTCTBUEC JIOTUKU U
MOCJIEIOBATEIILHOCTH B U3JIOKEHUU
Marepuana.

Kyp-
COBBIC
PaboThI

IIpome-
JKyTOYHAas
arrecTauus

Bomnpocs! amns
CaMOKOHTPOJISI

100

OTIMYHO: XOpolllee 3HaHNE OCHOBHBIX
TEPMUHOB U MOHATHUH Kypca;
M0CJIEI0BATEIIEHOE U3JI0KEHUE
Marepuaia; yMeHue GopMyaupoBaTh
HEKOTOpble 0000111eHUs IO TeMe; 85-
100% npaBUIBHBIX OTBETOB.

XOpo110: BOIPOCHI U3J1aratoTcs
CHUCTEMATU3UPOBAHO U MOCIIEN0BATENIBHO;
TOTIYIIEHbI O/INH — JIBA HeJloueTa Ipu
OCBEIIIEHUN OCHOBHOT'O COZIEP KAHUS
OTBETA, UCIPABJICHHBIE TI0 3AMEYaHHIO
[IPETIO1aBaTeNsl; I0KA3aHO YMEHHUE
WJLTIOCTPUPOBATh TEOPETUUECKUE
MOJI0XKEHUS] KOHKPETHBIMH ITPUMEPaMU;
70-84% mpaBUILHBIX OTBETOB.
YIIOBJIETBOPUTEIBHO: HEMIOJIHO WU
HEIOCJIE0BATEIbHO PACKPHITO
COJEpKaHUE MaTepHalla, HO IIOKa3aHO
oO11ee MOHMMaHUE BOIIPOCA; UMENHCh
3aTPyJHEHUS WU JIOMYIIEHbl OIIMOKH B
oTpeiesIeHUN MOHATUI, HCIIOJIb30BaHUU
TEPMHUHOJIOTUH, UCTIPABJICHHBIE TIOCIIE
HECKOJIbKUX HaBOZSIIKX BOIPOCOB; 50-
69% npaBUIBHBIX OTBETOB.

HeynoBiieTBOPUTENBHO:

OK3aMCH|




HCYIOBJICTBOPUTCIIbHOC 3HAHUC
OCHOBHBIX TEPMUHOB U MOHATHH Kypca;
OTCYTCTBUC JIOTUKU U
[OCJIEI0BATEIIBHOCTH B U3JI0KEHUH
Marepuana; Menee 50% mpaBUIBHBIX
OTBETOB.

[Tpome-
IIpakTnueckas
3 4 JKyTOUHas
pabora 1
aTTecTaIys

100

OTIMYHO: XOpolllee 3HaHNE OCHOBHBIX
TEPMHUHOB U TIOHSATUH Kypca;
MOCJIEZIOBATEIbHOE U3JI0KEHNE
Marepuaia; ymeHue GopMylIupoBaTh
HEKOTOpble 000011IeHUs IO TeMe; 85-
100% npaBUIBHBIX OTBETOB.

XOpo110: BOIPOCHI U3J1aratoTcs
CHUCTEMATU3UPOBAHO U MOCIEN0BATENBHO;
TOTTYIIEHbI O/INH — JIBa HeJloueTa pu
OCBEIIEHUH OCHOBHOTI'O COZIEP KAHUS
OTBETA, UCIPABJICHHBIE IO 3aAMEYaHHIO
[IPETI0/1aBaTENsl; I0KA3aHO YMEHHUE
WILTIOCTPUPOBATh TEOPETUYE-CKHE
MOJIOKEHHSI KOHKPETHBIMU TIPUMEPAMH;
70-84% mpaBUIBHBIX OTBETOB.
YII0BJIETBOPUTEIBHO: HEMIOJIHO WU
HEIOCJIE0BATEIbHO PACKPHITO
COJEpKaHUE MaTepHala, HO IIOKa3aHo
oO11ee MOHUMaHKUE BOIIPOCA; UMEHCh
3aTpyIHEHUS WIH JOIYIIEeHbI OIIHOKH B
oTpeieNIeHUH MOHATHUI, HUCIIOIb30BaHUU
TEPMHUHOJIOTUH, UCTIPABJICHHBIE TOCIIE
HECKOJIbKMX HaBOISIIMX BOIPOCOB; 50-
69% npaBUIBHBIX OTBETOB.
HeynoBneTBOpUTENbHO:
HEY/IOBJIIETBOPUTEILHOE 3HAHNUE
OCHOBHBIX TEPMHUHOB U MOHATHI Kypca;
OTCYTCTBHE JIOTUKH U
MOCJIEZIOBATENIBHOCTH B U3JI0KEHUN
Matepuaia; meHee 50% npaBUIIbHBIX

OTBCTOB

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun npomesxyrounoii arrecranuu| IIponenypa nposeneHus Kpurepuu onieHuBaHus

KypcOBbIe pabOTHI 3amuTa KypcoBoi paboThl

B coorBercTBuu ¢ 1. 2.7 [lonoxenus

3K3aMeH IIncbMeHHHEBIN SK3aMeH

B coorBeTcTBUM ¢ miI. 2.5, 2.6 Ilomoxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne
KomrmereHmu Pesynbrarel 00yueHwMsI KM
1213
[1K-5 3HAeT: TEXHOJIOTHIO MPOU3BOJICTBA CTAITU B KOHBEPTOPAX M INEKTPUUYECKUX Meyax  [+[+
K5 YMeerT: NPOBOAUTE AHAII3 TEXHOIOMHYECKHX POLIECCOB s BBIPaOOTKH AN
MPEUIOKESHUN TI0 YIIPABICHUIO Ka4€CTBOM MPOTYKITHH
K-5 VMeeT mpakTUYeCKU OTBIT: MPOBOJANTH aHATN3 TEXHOJIOTUICCKUX IMPOIIECCOB IS AN
BBIPAOOTKH MPEIJIOKESHHIA 1O YIIPABICHUIO KaueCTBOM MPOTYKITUU




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1.  Enanckuii, I. H. OcHOBBI pou3BoJCTBa M 00pabOTKHU METAJIIIOB
[Texct] : yueO. aist By30B 1o HarnpasieHnuto 651300 "Meramnyprus",
crnennabHOCTAM 150101 m np. / I'. H. Enanckuii, b. B. JIunueBckuii, A. A.
Kanbmenes ; Mock. roc. Beuep. metamnypr. ue-1. - M. : MI'BMU, 2005. - 417 c. :
WII.

2. Mwaxus, /. A. CoBpeMeHHasi TEXHOJIOTHS MPOU3BOJICTBA CTAIN
[Texct] / . A. Jronkun, B. B. Kucunenko. - M. : Temmnorexuuk, 2007. - 528 c. : ui.
3.  Hronkun, [. A. IIpousBoactso cranu [Tekcr]. T. 3. BHeneunas
metamutyprus cranu / 1. A. Qronkun, B. B. Kucunenko. - M. : Tennorexnuk, 2010. -

543 c. : un.

6) OononHumenbHas IUmepamypa:

1. JlunueBckuii, b. B. TexHuka MeTamIypruiaeckoro SKCiepuMeHTa
[Texct] : yueb. mocobue /1t By30B IO CHEUATBHOCTIM ""Du3.-XxuM. uccies.
MeTasutypr. nporeccoB” u "®usuka metamuios" / b. B. JIunueBckuii. - 2-e usm.,
nepepal. - M. : Metamnyprus, 1979. - 256 c. : un.

2.  Eropos, A. B. Pacuet MOILIIHOCTH 1 TapaMETPOB JIEKTPOILIABUIbHBIX
neueid [Tekcr] : yue0. nocoOue it By30B 1o HanpasiieHuro 651300 "Meramtyprus'
u crienrabHOCTH 210200 "ABTOMaTH3A1MS TEXHOJ. TIpolieccoB U np-B" / A. B.
Eropos. - M. : MUCHUC, 2000. - 271 c. : ni.

'

8) omeyecmeenHbvle U 3apyOedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:

1. 1. HoBocTu yepHOU MeTaTypruu 3a pyoekoM : exeKkB. KypH. / LleHTp.
Hay4.-UCCIe/l. UH-T MH(POPM. U TEXH.-IKOH. UCCIIel. YePHON METaJLTypPruu.

2. 2. IIpoGnemsl crienUadIbHOMN EKTPOMETAILTYPTUU: MEXKIYHAp. HAyY.-
TEOpeT. U Mpou3B. KypH. / Hail. akan. nayk Yikpaunsl, UH-T a5ekTpocBapku um. E.
O. Ilarona. - Kues , 1986-2003.

3. 3. CoBpeMeHHas 3IIEKTPOMETALTYPIHsl: MEKIyHAp. HAy4.-TEOPET. U
npousB. )XypH. / Ham. akan. nayk Ykpawsasl, UH-T anexrpocBapku um. E. O. [1aToHa,
MexnyHap. accou. "Cpapka". - Kues ,2003-

4. 4. Craiub : exxeMec. MeXAYHap. Hay4.-TEXH. U IPOU3B. )KYPH. /
MexnyHnap. coro3 metaiutypros, Kom. Poc. @enepanuu o Mmeramutypruu. - M.
,Mertamryprus ,1946-

5. 5. YepHble MeTaIBI : KYpH. IO aKTyaJIbHbIM MpoOIemMam
METaJUTypriM, MaTMHOCTPOCHUS U PUOOPOCTPOCHUS 3apyOeK. CTpaH : mep. ¢
HeM., M3n-Bo "Mertamnyprud", pen. xypH. - M.,Metamnyprus ,2003-2008.

6. 6. DiexTpoMeTaTyprus : Hay4.-TeXH. )KypH. / JlemaprameHt
SKOHOMMKH METAJLTYpr. KomIuiekca M-Ba skoHoMuku Poc. @exnepanuu. - M. , 1999-

7. 7. W3BecTus BhICHIMX y4eOHBIX 3aBeeHu. [[BeTHas MeTamtyprus :
nByxMec. KypH. / Toc. TexHonor. yH-T "MOCK. TOC. MH-T CTaJli U CIUIaBOB"

(MUCuC). - M., MUICHUC ,1993-



8. 8. BroyieTeHb HAy4YHO-TEXHUYECKON 1 SKOHOMUYECKON MH(OPMALIUH.
UYepnas merammyprusi/ OAO «Yepmetundopmanus» . - M., 2006-

9. 9. Meramnypr: Hay4.-TexH. 1 ipou3s. kypH. / Llentp. CoseT ['opHo-
metad. npodceorosza Poccun, [poduientp "Corozmeramn", Accoll. TPOMBIILIEHHUKOB
ropHo-meTaj. komil. Poccun (AMPOC), Accon. nomenuukoB (ACCO/). - M.,
Meramnyprus ,1993-

10. 10. HoBocTu 4epHOi1 MeTaLTypruu 3a pyoex oM : eKeKB. KypH. /
LleHTp. Hay4.-uccaen. UH-T HHPOPM. U TEXH.-OKOH. UCCIIE]l. YePHON METAIypruu. -
M., 2005-

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. 1. N.B. YymanoB TeopeTrueckue 0CHOBBI pahUHUPOBAHUS CTAIU OT
puMecel U HeMeTaJUTnue-CKUX BKIIIOUeHU: yueOHoe rnocodue / U.B. Uymanos —
Yensounck: Uzn-so OYp-T'Y, 2014. - ¢

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

Her
[Tepeyenb MCMoOIB3yEMOro MPOrpaMMHOTO 00ECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Undopmarmonnsie pecypebt OI'Y OUIIC(6eccpouno)
2. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii . I_l NpeAyCTAaHOBJICHHOE IPOTPaMMHOE 00eCIIeueHHE, UCTIONb3YEeMOE IS
Y- pa3IMYHBIX BUAOB 3aHATUN

[Tpoextop NEC NP50 (Projector 1[0/55 DMD DLP) — 1 . IIK B coctae

(kopiyc,MaTepuH., IiaTa, >KeCTKUI TUCK, IPUBOJI, KJIaBUaTypa,
[Tpaktraeckue  [310 (mbims,moruTOp 17") (ITK P-IT Celeron A/300 128/32/3.2/1.44/SVGA 4D) — 1

3aHATHS U ceMUHaphI|(2) |mT. DkpaH BEDKBHKHOM (Spectra 200x210 cm) — 1 mT. JlucTaHIIMOHHBINA

mabopaTopHBIN MPAKTUKYM 10 Kypcy «Marepuanosenenue» - 1 mt. Windows
XP, 43807, 41902, 6eccpou., 5 mt. Open Office, 6eccpou., 5 mT.

Cucremnsiii 6510k Celeron D330 2.66 GHz/3200 256 MB / - 15 mt., Monutop
17" Samsyng Sync Master 795 MB — 15 mt., KommyTtarop D-LinK — 1 .
Windows Firefox 43 Lira SAPR 2014 Espri 2013 Monomakh-SAPR 2013
Sapfir 2014 NOD 4 Open Office Windjview 2.1 7-zip 15.2 Adobe reader 11
Gimp 2.8.16 Inkscape 0.91 Unreal Commander Visual Studio 2008 Virtual Box

CamocrogrenapHas (310
pabora crynenta |((4)

ABTOMAaTH3MpPOBaHHOE pabouee MecTo B cocTaBe: cucTeMHbIi 610k Kopiyc
CamocrosarensHas 408 [foxconn tlm-454 light/silver 350W Micro ATX FSP USB. M/B ASUSTeK
pabora crynenta ((2) [PSB-MX (RTL) Socket775, CPU Intel Core 2 Duo E4600 BOX 2.4 I'T'i/ 2M6/
800MI'1 775-LGA, Kingston DDR-II DIMM 512Mb, HDD 80 Gb SATA-II




300 Seagate 7200/ 10 DiamondMax 21. DVD RAM&DVD+R/RW&CDRW
ASUS, morutop Samsung Sync Master 743N 17 LCD — 10 . [Ipoektop
Acer P1270 — 1 mT; Okpan ScreanMedia — 1 mt. Windows Firefox 52 Lira
SAPR 014 NOD 4 MS Office Windjview 1.0 7-zip Adobe reader 11 Gimp
2.8.16 Inkscape 0.91 Unreal Commander Visual Studio 2008 Koncynsrant +
(Jorosop Ne145-17 ot 5.05.2017) TTIK 'PAH/I-Cmeta
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