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PaGouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO no HanmpaBieHHIO MOArOTOBKH
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenu ocBoeHUs quCUUIUTMHBL «BHeneunas 00paboTka M pa3iuBKa CTAIN»:

- yriyOJieHHOE HM3y4YeHHUE acHUpaHTaMU CIOCOOOB KOBIIEBON 00pabOTKU M pPa3IUBKU
CTaJIN JIJIs1 [TOJIy4EHUS BBICOKOKAYECTBEHHOM HENIPEPBIBHOIUTOMN 3arOTOBKHY;

— BBIABJICHHE MyTeH (OpMUPOBaHUS AaKTyaJJbHOW HAyYHOW W TIPOU3BOJICTBCHHOU
npoOJIeMaTuKY B KOBILIEBOM 00pabOTKe U pa3iuBKe CTAJIH;

— pa3BUTHE U YIiIyOJIeHHE TEOPETUYECKUX TMPEACTAaBIECHUN O Ipoleccax KOBILIEBOM
00pabOTKHU U pa3IMBKH CTAIIH.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuiuinHa « BHeneunas 06paboTka 1 pa3jiuBKa CTaJIM» BXOJUT B BapUAaTUBHYIO YacTb
y4eOHOT0 I1aHa 00pa30BaTEIbHON MPOTrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

XKunkodaszuele u TBepaO(da3HbIEe MPOLECChl MOTYYEHUS UYEPHBIX, LBETHBIX M PEIKUX
METAJIJIOB

ITuppomeTamnyprudeckue Npouecchl U arperarbl

TexHonoruu npousBoacTBa U 0O0pabOTKU MaTEpHAIOB B METAJUTYPIHH

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[IpakTrKa MO MOJXYYEHUIO MPOPECCHOHATBHBIX YMEHHH W OMBITa MPO(HEeCCHOHATBEHON
JEATEIIBHOCTH

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus AUCUMIUIMHBI (Moaynsi) «BHemeuHas oOpaboTka M pas3iuBKa
CTaJIN» 00y4JaroUHiics T0JKEeH 00J1aAaTh CAeyIOIUMHI KOMITETEHIIUAMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH
OIIK-5 CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIB30BaTh Ha MPAKTUKE HHTETPUPOBAHHBIE

3HAaHUA CCTCCTBCHHOHAYYHBIX, 06H_[I/IX HpOQ)CCCHOHaHLHO'OpI/IeHTI/IPYIOH_II/IX " CIICIHUAJIbHBIX
JUCHMIIIWH TJI1 TIOHUMaHUA HpO6J’I€M Pa3BUTHA MAaTCPHUAIIOBCACHUA, YMCHUEC BBIABUI'aTh U
PCAIM30BbIBATH HA ITPAKTUKE HOBBIC BBICOKOB(I)(i)eKTI/IBHHe TCXHOJIOT'MH

3HaTh HOBBIE BBICOKOA()(hEKTHBHBIE TEXHOJIOTUH B KOBIIEBOM 00paboOTKe U
HEIPEPBIBHON PA3JIMBKE CTAIU

YmMmeth BBIJIBUTaTh U pEaIn30BbIBATh HAa IPAKTUKE HOBbIE BHICOKO3(P(EeKTUBHBIE
TEXHOJIOTHH

Bnagers HaBBIKAMHU pEAIM3allii Ha IPAKTUKE HOBBIX BHICOKOI()(HEKTUBHBIX
TEXHOJIOTHI

VK-1 cnocoOHOCTBIO K KPUTHYCCKOMY aHaJIN3y U OLICHKEC COBPEMCHHLIX HAYYHBIX HOCTH)KCHHﬁ,
TCHCPUPOBAHUIO HOBBIX I/I)ICﬁ IIpU pCHICHUN UCCIICA0BATCIbCKHUX U MPAKTHYCCKUX 3a1a4, B TOM
YHUCJIC B MCKIUCHUTIIIMHAPHBIX o0macTIx

3HaTh BCE€ METO/IbI U CIIOCOOBI peaIN3alii aHATUTUYECKOTO M0/IX0/1a K aHAIN3Y
uaen

YmMmeTh TeHEepPUPOBATH HOBBIE UACU U 00CYKIaTh cIOCOOBI 3()(hEKTUBHOTO PELICHHUS
3a7a4un




Bnanets

CIOCOOHOCTBIO O UCIOJIb30BAHHUIO MTOJIYYEHHBIX 3HaHUN U YMEHUH B
JaibHEHIIeM J1JIsi TPOCKTUPOBAHUS M COBEPILIEHCTBOBAHMSI MPOIIECCOB
KOBILEBOM 00pabOTKU U Pa3JIMBKHU CTAJIU

VYK-2 criocoGHOCTHIO MPOEKTUPOBATh U OCYIIECTBIIATH KOMIUIEKCHBIE UCCIIEIOBAHMS, B TOM
YHCIJIe MEKIUCIUITMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CUCTEMHOTO HAYYHOI'0O MUPOBO33PEHHUS C
MCIOJIb30BaHUEM 3HAHUH B 00J1aCTH UCTOPHUH U (pusocoduu HaAyKu

3HaTh HayKOBEIYECKUE OCHOBAHUS METOJI0JIOTUH

Ymerb IIPUMEHSTh KPUTEPUU OLIEHKHU JJOCTOBEPHOCTH PE3YJIbTATOB TEOPETUYECKOTO
UCCIIEIOBAHMSL: IPEIMETHOCTb, IIOJHOTA, HEMPOTUBOPEUNBOCTb,
HUHTEPIEPTUPYEMOCTD, IPOBEPIEMOCTbD, TOCTOBEPHOCTh

Bnagers HaBbIKaMU IUIAHUPOBAHHUS, IPOEKTUPOBAHUS U OCYILECTBICHUS

KOMINICKCHBIX MCKINCHUITIIMHAPHBIX I/ICCHG,HOBaHI/IfI B paMKax HAy4HOI'O
KOJIJICKTHUBA

VYK-3 roTOBHOCTBIO y4acTBOBATh B pab0OTE POCCUMCKUX U MEKTYHAPOIHBIX UCCIEI0BATEIBCKUX
KOJIJIEKTMBOB IO PELICHUIO HAYYHbIX U Hay4YHO-00pa30BaTe/IbHBIX 3a/1a4

3HaThb HayY4YHBIC OCHOBBI OpraHu3aliun pa6OTI)I TBOPUYCCKOT'O KOJUICKTHBA,
TUTAHUPOBAHUSI SKCIIEPUMEHTA; METObI CUCTEMHOT'0 aHAIIN3a

YMerb 000CHOBaHHO (POPMYIUPOBATH METO/IbI BBHIIIOJHEHHUS HAYYHO-
UCCIIeI0BAaTENIHCKOM 3a/1auy; MJIAHUPOBATH U BHIITOJIHATH
HCCIIEIOBATENbCKYIO paboTy

Brnaners IpUeMaMH ¥ METOJJaM1 MCIIOJHEHUS HAy4HBIX 3a1a4

ITK-1 cmoco0HOCTE aHaJIM3UPOBATb MOJHBINA TEXHOJOTMYESCKUM LMK MOJIYYCHU U 06pa6OTKI/I

MaTepHaoB

3HaThb TEXHOJIOTUIO MOATOTOBKY IIUXTHI, BBIIJIABKH, KOBIIEBO 00pabOTKH U
Pa3IUBKU CTaIH

YmeTh aHAJIN3UPOBATh B3aUMOCBS3b TEXHOJIOTMH ITOATOTOBKH IIMXTHI, BHIIIABKH,
KOBILEBOM 00paOOTKH U pa3JIMBKHU CTAIU

Brnaners HAaBbIKaMU aHAJIN3a B3aUMOCBS3U TEXHOJIOTUN OJrOTOBKHU IIMXTHI,

BBIIUIABKH, KOBIIIEBON 0OpaOOTKHU U pa3IUBKU CTaIU




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 69 akas. yacos:

— aynutopHas — 69 akaj. 4acos;

— BHeayautopHas — 0 aka. yacoB

— caMOCTOsITeNIbHAS paboTa — 75 akaj. 4acos;
— B (popme nmpakTryeckoi moarotroBku — 10 akaz. 4acos;
dopma aTTecTaluy - 3a4eT C OUEHKON

AynutopHast g
o | KonraxTHAA pabora E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) £ B A . p Kon
S 3 ©| caMOCTOSITENBbHOW | yCIIEeBaEMOCTH U
JUCLUTUTAHBI 5 S . | kommereHuM
@) g £ padoThI MIPOMEKYTOUHOM
nmab. | mpakT. | 3 & ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. O &
Paznensr quCHUTUTHHEBL
1 Bueneunas o6paboTka
CTaJU HEHTPaJIbHBIMH Uzyyenue
razamu. TepMonuHaMuka u JIUTEPATYPBI, Yernsiii onpoc, | OIIK-5, YK-1,
KUHETHKa paUHUPOBAHUS 221 4 4 | osnakomnenue ¢ |mpoBepka pemienus | YK-2, VK-3,
MeTajula, apaMeTpsl METOIUKOI 3a71a4 [K-1
npoxyBku. KadectBo penieHus 3a1a4d
MeTajuia
2 BakyyMupoBaHue CTaH. W3yuenune
TepmoauHamuka u JIUTEPATYPBI, Yernsiii onpoc, | OIIK-5, YK-1,
KHHETUKA BaKYyMHOTO 221 4 4 o3HaKoMJIeHHE ¢ | mpoBepka pemrenus | YK-2, YK-3,
00e3yriepoxXuBaHus u METOIUKOI 3a71a4 [K-1
Jlera3aliy MeTajuia penieHus 3a1a4d
3 O6paboTka cranu B
KOBIIIE TBEPIBIMH
IJTAKOOOPa3yIOLMU syuerue
pasy JIUTEPATYPBI, Yernsiii onpoc, | OIIK-5, YK-1,
CMeCSIMU H
2/11 4 4 | osnakomnenue ¢ |mpoBepka pemienus | YK-2, VK-3,
METAJUTNIECKUMHU 4 .
METOIUKOI 3a1a4 [K-1
nopoukamu. OcobeHHOCTH
penieHus 3a1a4q
TEXHOJIOTHMH 00paboTKH
MeTajia
4 O6paboTka cTam B
KOBILIE METATHYECKHUMHU
nopoinkamu. Packucnenue
CTame B KOBIIIE IIPOYBKOM U3yuenne OIIK-5, YK-1,
pozy 2/11 4 Y VYerHBIM ompoc VK-2, VK-3,
METAUTNIECKIMU H JIATEPaTyphI k-1
HUTaK000Pa3yOIIUMHU
nopoIkamMu. TexXHOIOTHs
00paboTKn
N3ydenne
5 O6paboTka cranu Ha e o
JUTEepaTyphl, Ycernsiii onpoc, | OINK-5, YK-1,
arperaTte «KOBILI-TICYbY.
2/21 4 4 | o3nakomienue ¢ |mposepka pemenus | YK-2, YK-3,
OCO0EHHOCTH TEXHOJIOTHH N
METOINKOM 3a1a4 I1K-1
00paboTKH MeTaIa
penieHus 3a1a4d




6 CoBpeMeHHast Teopust
KPUCTAUTH3AI[MH CTaH.

Konuenrpaiuonsnoe Visyuennie OIIK-5, VK-1,
(nuddy3uonnoe) 2 4 sTeparypsI YcTHbIi onpoc VK-2, VK-3,
MepeoxyaxIeHue. MK-1
Crpoenue
HENPEPBIBHOINUTOMN
7 Ycano4Hble SBIEHUS U Wsvaenne OIIK-5, YK-1,
JIMKBAI[MOHHBIE MTPOLIECCHI 2 2 v VYerHblit onpoc VK-2, VK-3,
JIUTEPATypPbI
IIPY KPUCTAJIU3ALIUI IK-1
8 Knaccudukamust MHJII3. OIIK-5, YK-1,
Nzydenne .
OcHoBHOE 000py/IOBaHKE 2 4 HTeDATYDLL YcTHbIi onpoc YK-2, VK-3,
MHJI3 PATYP TK-1
9 TexHomorus
HENPEPBIBHON Pa3IUBKU Nzyuenue
cranmi. Msrkoe obxarue JIUTEPATYPHI, VYernwiii onpoc, | OINK-5, YK-1,
3arOTOBKH. 421 30 37 | osmakomienue ¢ |mpoBepka perrenus | YK-2, VK-3,
DNeKTPOMarHuTHOE METOIUKON 3a1aq IK-1
MepeMeInBaHHe KUIKOM pelieHus 3ama4d
CEepIICBUHBI 3aTOTOBKH
10 OcHoBBI
aBTOMaTHU3MPOBAHHOMN Vsyucnue OIIK-5, VK-1,
CHUCTEMBI YIIPABICHUS 1 4 VYcTHbIi onpoc YK-2, VK-3,
. JUTEPaTyphI

[IPOLIECCOM HENPEPBIBHOU IK-1
Pa3IHBKU CTAIN
11 KauectBo
HETPEPhIBHOIUTOMN
Sar(fIOI;KI/I. Hedexrs Nzyuenue OIIK-5, YK-1,

2 4 VYcTHBIi onpoc VK-2, YK-3,
(hOpMBI 3arOTOBKH, JIUTEPATyphl IK-1
MIOBEPXHOCTHBIE H
BHYTPEHHHE Je(hEKThI
HWroro no pazaeny 23/101 46 75
HWroro 3a cemectp 23/101 46 75 320

23/10 OIIK-5,VK-

Hrtoro no pucnurinae " 46 75 3auer ¢ oueHkon |1,YK-2,VK-

3,IIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xozne npoBeneHys JEKUMOHHBIX 3aHATHHI IPEyCMAaTPUBACTCS:

- HCIOJb30BaHHE DBJEKTPOHHOIO JIEMOHCTPALlMOHHOIO MaTepuajga [0 Temawm,
TPEOYIOLIMM WILTIOCTPALMK Ppab0Thl OOJIBIINX MPOU3BOICTBEHHBIX KOMIIJIEKCOB: IT'a300TBOASIINX
TPaKTOB KOHBEPTEPOB, AYTOBBIX 3JIEKTPOIICUEH U Jp.;

- AQKTUBHBIE U MHTEPAKTHUBHbIE (OPMBI OOY4EHUs: BapUaTUBHBIM ONpPOC, TUCKYCCHUH,
YCTHBIN OIPOC, UCTIOIb30BaHuE VIHTEpHET-PECYPCOB, UMUTATOPOB-TPEHAXKEPOB U T. 1.

Jns  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJOTHI B TNpPENoJaBaHUM JUCHUILIMHBI «BHemeuHass oOpaboTka u
pa3IMBKa CTAJIN» UCIIONB3YIOTCA TPAJULUOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

[Tpu nmpoBeneHNN JIGKIMOHHBIX 3aHATHI UCIOIB3YETCS METO/ KOHTEKCTHOTO 00ydeHus,
KOTOPBIN MTO3BOJISIET YCBOUTH MAaTEPHa IIyTEM BBISABICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM
Y €ro IPUMEHEHHUEM.

OOyueHue NOpPOMCXOAUT MO  OOpa30BaTENbHOM  TEXHOJOTHM, CBS3aHHOM  C
MHULMMPOBAHUEM TBOPYECKOI'O MBIIIJICHUS Y aCHUPAHTOB. 3aHATHUS MPOXOAST B JUAIOIOBOM
pe)KUMe NpU IOCTOSHHOM KOHTAaKTe€ C ayquTopuedl U MOOYKIEHHEM K MBICIUTEIbHOMY
npoueccy. B Xoje OCBOEHMSI TUCHUIUIMHBI HEOOXOIMMO Ka)KJOMY AacHHUpPaHTy BBIIOJHUTD
CaMOCTOSITENILHOE 3aJaHUE U IPOUTH TECTUPOBAHNE HA UMUTATOPaX-TPEHAKEPaX.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[Ipencrasneno B npuioxxenuu 1.

7 OneHo4HbIe cpeacrea AJisl MIPOBEACHUA HpOMe)IcyTO'lHOﬁ arrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. I'epacumoBa, A. A. MaremMaTHueCKUEe METO/bl B MHKUHUPUHIE METAJUTyPrUYECKOTr0
000pyI0BaHUS M TEXHOJOTHH : yueOHOoe mocobue / A. A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c¢. — ISBN 978-5-906846-89-1. — Tekcr : oamektpoHHbid // JlaHb
3IIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/108082

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. TexHOMOTHHU U MamIMHBI 00paboTKK fAaBieHueM . yueOHuk / C. M. T'opbatiok, A. A.
['epacu-moBa, O. A. KobGenes, b. ®@. benenro6ckuit. — Mocksa : MUCHUC, 2019. — 219 ¢. —
ISBN 978-5-907061-67-5. — Tekcr : anektponHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/129006

2. Kyuepse, b. B. MogenupoBanue mpomeccoB W OOBEKTOB B METAJLTYPTHH.
MojienupoBaHie U OMTUMHU3AIUS MPOIECCOB JMCTOBOW MpOKaTku : yueOHoe mocodue / b. B.
Kyuepsies, B. b. Kpaxr, I1. FO. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Tekcr :
anekTpoHusli /[ JlaHp . DNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/116998

3. Kyuepsies, b. B. MoaenupoBaHnue mporeccoB U 00beKTOB B METAJUTYPTUH | y4eOHOe
nocobue / b. B. Kyuepsies, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCUC, [6. r.]. — Yacts
1 : MogaenupoBaHue U onTUMU3anus TexHojorndeckux cucreM — 2004, — 62 ¢. — Tekcer :
9EKTPOHHBIHN // JIaHb : 2eKTpoHHO-0MOIMoTeunas cucremMa. — URL:



https://e.lanbook.com/book/108082
https://e.lanbook.com/book/129006
https://e.lanbook.com/book/116998

https://e.lanbook.com/book/116999

B) MeTonuyeckue ykazaHusi:

1. CenuBanoB B.H., CronsipoB A.M. M3yueHune ncredyeHus CTajau U3 KOBILA HA MOJEIH:
MeTtoauueckue yka3aHus AJisl BHIIOJTHEHUS J1a0opaTOpHOM paboThl 1o AucuUILInHE “Pa3nuBka u
KPUCTATU3AIMs CTaNK 7S CTyIeHTOB cnennain3anuu “MYUM”: Marautoropck, MI'TY, 2016.
-8ec.

2. CenuBanoB B.H., CronsipoB A.M. CTpoeHue cTaabHON HENPEPhIBHOIUTON 3arOTOBKH:
Meto-auueckue ykasaHuUs JUIsl BBIOJTHEHHS jJabopaTtopHoil paboTel no aucuuruinae “Teopus,
TEXHOJIOTHUS U 000pyI0BaHKE [T pa3iauBKH cTany’ . Marautoropck, MI'TY, 2016. — 14 c.

3. CemuBanoB B.H., CronspoB A.M. CrtpoeHue CTajgbHBIX CIUTKOB: MeTOaMYeCcKue
yKa3aHHsI JAJ1s1 BBITTOJTHEHUS J1a00paToOpHOM paboTHI 10 AUCHUILTHHE “‘Pa3nnBKa M KpUCTAILTH3AIHS
cranu’” : Marautoropck, MI'TY, 2016. -8 c.

4. CemuBanoB B.H., CromspoB A.M. OmpeneneHue TEXHOJOTUYECKHX IMapaMeTpPOB
pa3IuBKHU cTaink Ha cistooBoir MHJI3 / Metoauveckue ykasaHusi U BBIIOJTHEHHS KypCOBOM
paboTel no aucuuiuinHe «PasnuBka u kpucramuzanus craan» — Marauroropcek: ®I'bOY BIIO
«MI'TY», 2016.—-20c.

5. CenuBanoB B.H., CronsapoB A.M. OmnpezneneHue TEXHOJIOTUYECKUX I[1apaMETPOB
pa3nuBKH cTaiak Ha coproBoii MHJI3 / Metoanveckue ykasaHusi Ui BBIIOJTHEHHS KypCOBOM
paboTel no aucuuiuinHe «PasnuBka u kpucramuzanus craan» — Marauroropek: ®I'bOY BIIO
«MI'TY», 2016.—-22c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecrieueHue

Haumenosanue [10 Ne noroBopa Cpoxk neiicTBHS JTUIEH3UH
MS Windows 7

Professional(mms  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional

7Zip cB000JTHO pacnpoctpansemoe 110 0OECCPOUHO

FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika
DnekTpoHHas 0a3za mepuoanvecKux u3manuii East View
Information Services, OO0 «MIBHUC»
HannonanbsHas MH(pOpPMallMOHHO-aHAJIUTUYECKAast URL:
cucreMa — Poccuiickuii MHIEKC HAyYHOTO LIUTUPOBAHUS '
(PUHII)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp



https://e.lanbook.com/book/116999
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

[Touckosas cucrema Axkagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - ExnHoe OkHO moctyma K
WH(}OPMaAIMOHHBIM pecypcam
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

URL: http://window.edu.ru/

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJbTUMEIUNHBIMH CpEJCTBA XPAaHEHMs, HepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquToOpus UIs IPOBEICHHS IPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TeXHUYECKHMMHU CPEICTBAMU OOYYECHMs, CIYKALIMMU Ui HpPEJCTaBICHUS Yd4eOHOI
uHpopManuu OOJIBIION ayAUTOPHH: MYJIbTUMEIUHHBIMU CPEICTBA XPaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeUaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJIS M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTepHOI TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
¥ C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue st XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINN H MaTEPUAIIOB.


https://scholar.google.ru/
http://window.edu.ru/

IIpunoxenne 1
6 YueOHO-MeTOAMUYECKOE O0ecTieueHre CAMOCTOSITEILHOI PadoThl 00y4aI0IMXCHA

[To nucuunnune «Bueneynast 00paboTKa U pa3ivBKa CTaIN» MPeyCMOTPEeHa ayJUTOpHAs

Y BHEAYJUTOPHAsl CAMOCTOSTEIbHAs padoTa 00ydarouxcsl.

Ay,I[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIpE€AaIrojgarac€t pCeuiCHUE 3aJad U

paboTy Ha UMUTATOPAX-TPEHAXKEPAX HAa IPAKTUYECKHUX 3aHATHUSX.

Ha IMPAKTUYCCKUX 3aHATHAX 06yqa}ou11/1ec;1 pe€maroT 3aaa4M 110 ONpPEACICHUIO OCHOBHBIX

napaMeTpoB TEXHOJIOTUM KOBIIEBOH OOpaOOTKM M HENpPEepBhIBHOW pa3nmBku crtanu Ha MHIJI3,
BBINOJIHAIOT 3aJlaHisl Ha MMUTATOpax-TpeHaXkepax: 3HAKOMCTBO C OOOPYJOBaHUEM arperaroB
KOBIIIEBOW 00paboTKM MeTaina, cissOoBoi u coproBoit MHII3, texHomorueidt oOpaboTku U
pa3IMBKHU CTaJIH.

o gk

©o

10.

11.
12.
13.
14.
15.

16.

17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.

Bonpocs! 1J1s1 IpoBeieHUsI TEKYLEro KOHTPOJISI U IPOMeKYTOYHOM
arrecTauuu B (popMe 3a4eTa ¢ OLEHKOM

PacTBOpuMOCTb I'a30B B MeTajIe.
CriocoObl KOBIIEBOW 00pabOTKM MeTayia. 3ajadu, pelraeMble MPU KOBIIEBOW 00paboTKe
MeTajula pa3IMuHbIMU CIIOCOOAMHU.
CriocoObl  BHemedHOW  jgecynbdypanmuu  4YyryHa. T[peOoBaHWs, TpenbsSBIIEMbIE K
necynbdypatopam.
Hecynbdypanus yyryHa BIyBaHUEM MOPOIIKOOOPA3HBIX MaTEPUAJIOB.
Hecynbdyparus yyryHa MarHueM.
TpeGoBaHusi, NpenbsABIIEMble K IOPOMIKOOOpa3HBIM MaTepuajaMm Uil JAecyiabpyparnuu
MeTajia.
O0paboTka Merauia HeHTpaabHbIM ra3oM. OcHOBHBIC 3a1a4i. CriocOOBI BBOJA HEUTPAILHOTO
ra3a B MeTaJll.
Bueneunoe BakyymupoBanue craau. CriocoObl BaKyyMHOM 00paOOTKH CTalH.
[Tpuniun paboThl yCTaHOBKM MOPLIMOHHOTO criocoba BakyymupoBanus ctanu (DH-npouecc).
[Mpuatun  pa®oOTHl  YCTAaHOBKM MHPKYJSIIMOHHOTO CIOCO0a BaKyyMHPOBaHUS CTald
(RH-mporrecc).
TexHonorust NOpLUXOHHOTO CII0C00a BAKyyMUPOBaHUs cTald. JlocTUraemble pe3yabTaThl.
TexHOIOrHs HUPKYIALUOHHOTO ClI0c00a BaKyyMUpOBaHUs cTasu. JlocTuraemble pe3yabTaThl.
VYceTpolcTBO KOMITIEKCa arperaTa Jijisi BaKyyMHON 00pa0oTku cranu crocodom JH.
YcTpoiicTBO KOMIUIEKCa arperara Jjsl BakyyMHOH 00paboTku ctanu ciocodom RH.
OCco0EHHOCTH TEXHOJOTUH BAaKyyMHOW 00paOOTKM MeTaylia JJIsl MOJy4YeHUs 0CO00 HU3KOTO
conepskanus yriepona (menee 0,01%) B ctanu.
OCOOCHHOCTH TEXHOJIOTHM BaKyyMHOW o0O0pabOTKM MeTaiia JUisi TOJYyYeHUS HH3KOTrO
coJiepKaHus KUCIOpoia U yriepoJa B ctanu (crtaibs Mapku 081O).
TexHomorust 06pabOTKM MeTasIa Ha arperare “re4ys — KOBII. JlocTUTaeMbie pe3yIbTaThl.
O6paboTka craiu B KOBIIE TBEepAbIMHU HUTakooOpasytomumu cmecsimu (THIC). [locturaemsie
pe3yJIbTaThI.
@DaKTOopbI, BIUAIOIINE HAa 3apOXKIEHHE U POCT KPUCTAIJIOB MTPU 3aTBEPICBAaHUH CTaIIH.
CyIIHOCTh KOHIIEHTPAIIMOHHOTO MEePEOXTaKICHUS CTaIH.
Kpucrannuueckoe cTpoeHHE HEMTPEPHIBHOIUTHIX 3arOTOBOK, OTIUTHIX HAa MHJI3 ¢ u3ornyroit
TEXHOJIOTMYECKOU OCBIO.
[TpuynrHbBI pa3BUTHS JTUKBAIIMOHHBIX MTPOLIECCOB MPHU KPUCTAIUIU3ALINN CTAJIH.
JleHnpuTHAS XUMHYECKasi HEOTHOPOTHOCTh HETIPEPHIBHOIUTOMN 3arOTOBKH.
30HaNbHAs XUMHUYECKasi HEOTHOPOTHOCTh HETIPEPHIBHOIUTOM 3arOTOBKH.
HocronHctBa u Henoctatkn MHJI3 BepTHKaNIBbHOTO M KPUBOJIMHENHOTO TUIIOB.
Ponp mpoMeKyTOYHOTO KOBILIA ITPU HENIPEPBIBHOM PA3JIMBKE CTAIIU.
[Ipennasnauenue u BUbI KpuctauzaTopos MHII3.
BropuyHnoe oxitaykieHue HENPEPHIBHOIUTON 3aTOTOBKH.
3aBUCUMOCTb CKOPOCTH BBITSTHBAHUS 3aTrOTOBKH U3 KPUCTAJUIM3AaTOpa OT APYIMX IapaMeTpoB



Pa3JIuBKH.

30. ®ynknuu nutakooOpasyromei cmecu B kpucrammuzarope MHJI3.

31. OcoOeHHOCTH TEXHOJIOTUS HEMTPEPHIBHOM PA3JIMBKU CTAJIM METOJIOM «ILIaBKa Ha TUIABKY.

32. Pa3HOBUAHOCTH YCTPOMCTB 3JEKTPOMArHUTHOTO TIEPEMEIIMBAHUS METaJlIa IPH HENPEPhIBHON
pasJuBKe.

33. [IpenHa3zHaueHNE M TEXHOJIOTUS MATKOTO 00XKATHUS 3arOTOBKH.

34. Opranusaiiysi aBTOMaTH4YECKOT0 MOIJIePKAHUS YPOBHS METajla B KPUCTAJUIM3AaTOpPE.

35. ABTOMaTU3MpPOBaHHBIEC CUCTEMBI BTOPUYHOTO OXJIAKICHUS 3arOTOBKH.

36. JledexTsl GOpMBI HETPEPHIBHOIUTON 3aTOTOBKH: BUIbI, IPHUUHBI BOSHUKHOBEHHS.

37. IloBepxHOCTHBIE 1e(EKTHI HEMPEPHIBHOIUTON 3arOTOBKH: BUIBI, IPUYNHBI BOSHUKHOBEHHUS.

38. BayTpennue ae(eKTbl HePEePHIBHOIUTON 3aTOTOBKU: BUbI, IPHYUHBI BOSHUKHOBEHHSL.

IIpumepsl 3a1a4

1. Ompenemuts pacxon (QeppoMapraHia B CTaJepasiMBOYHBIA KOBII TIPU BBITYCKE MeTalia M3
KUCJIOPOJTHOTO KOHBEpTEpa BMECTUMOCTHIO 250 T Ayt monmydeHust B ctamy Mapku Cr.3cn conepkaHus
maprana 0,55 %, ecu B MOMYNPOIYKTe Tepesl BhiTyckoM conepkanioch 0,11 % yrnepoma u 0,05 %
Mapratua. Henocratorye 1aHHbIe IPUHATH CAMOCTOSTENBHO.
2. Onpenemutb pacxon (EppOCHIMLA B CTAEPA3IMBOYHBIA KOBII TIPU BBITYCKE MeTalia U3
KUCJIOPOJJHOTO KOHBepTepa BMecTUMOCThIO 300 T it momydeHust B cranu Mapku 09172C coneprxanust
kpemuust 0,70 %, ecnu B MOIyNpoayKTe riepen BeimyckoM cozaepxanock 0,09 % yrmepona u 0,01 %
KpemHus. Hemocrarone JaHHbIE TPUHSITH CAMOCTOSITEIBHO.
3. Onpenemth pacxo] ATFOMHUHIS B CTAJIEPa3IMBOYHBIN KOBIII ITPU BRITYCKE META/LIA U3 KUCIOPOIHOTO
KOHBepTepa BMecTuMOocThio 200 T 1y1st mostydyeHus B craimu Mapku 08crt conepaxkanust amomunus 0,04 %,
€CJIM B MOTYIPOYKTE Tiepe BhITyckoM cozepxkanock 0,05 % yrnepona. Hemocraronye naHHbie IPUHATD
CaMOCTOSITEITBHO.
4. Ornpenenith COAEPKAHUE CEPbl B METAIIE U CTENEHb €ro JAeCYNb(pypaluu Tociie 00paboTKh B
CTaJIepa3IMBOYHOM KOBIIIE U3BECTHIO B KomuecTBe 1,2 % OT Macchl MeTala, eciy mepesi 00paboTKOi
cozepkanuie cepbl paBHsuioch 0,020 %, B mporiecce BBIMTYCKa METalla W3 KHUCIOPOTHOTO KOHBEpTEpa
BMecTrMOcThiO 300 T B KOBIII nonasio 2 T nuiaka. Hegocrarorme faHHbIE IPUHATH CAMOCTOSITENBHO.
5. Onpenenuts pacxoll HEUTPAILHOTO Ta3a — aproHa, BAYBAEMOTO B METAUI, BBIUIABICHHBIA B
KHUCJIOPOTHOM KOHBEpPTEpE M HaXOASIIMICA B CTAICPA3TMBOYHOM KOBILIE, JUISI CHIKEHHUSI COZIEPYKAHUS
BoJI0poa ¢ 6 1o 1,5 ppm.
6. OnpenennTs OCTaTOYHOE COZIEP)KAaHUE PACTBOPEHHOro Bojxopoja B crtamu Mapku 30XH3A, ecim
JaBJIeHHE B Ta30BOM (paze KaMmephbl IHMPKYISIIMOHHOTO Bakyymartopa coctaBisier 0,8 MM pr. CT.
Henocratorue JaHHbIE MPUHATH CAMOCTOSITEBHO.
7. Onpenenits pacxoll M3BECTH TPH HABEACHUM «OENIoroy IIIaka Ha arperare «KOBII-TICYby IS
npoBezieHHs1 Jecyabdypaimu Metaia Maccoid 370 T, B KoTopoM 110 00padoTku conepxanock 0,012 %
cepsl, a ocite Hee — 0,005 %; mMacca 1nuiaka B KOBIIE 10 00padoTky paBHa 6,5 T. Hemocraronme naHHbIe
HPUHATH CAMOCTOSITEIBHO.
8. Ompenenuth, B Kakoi (kakux) dopcyHounor cekmuu (cexumsix) 3BO nByxpyuseBort MHJI3
KPUBOJMHEHHOIO THUIA Ha TIOBEPXHOCTh cig0a TNOJaeTcs HEAOCTaTOYHOE KOJHMYECTBO
oxmamurens. B cmabe w3 cramm mapkm Ct.2cm ceuenmeM 240x1500 MM oOHapykeHBI
rHe3/1000pa3Hble TpemuHbl Ha pacctosHuu 40...55 MM oT mnosepxHocTH. Ilpuumna wux
0o0pa3oBaHUsI — pa3orpeB IOBEPXHOCTH 3arOTOBKH BCJEICTBHE HEJOCTATOYHOTO pacxoja
OXJIQIUTENs] B OAHOW WM HECKONbKUX (DOPCYHOUHBIX CEKIUsX. BpicoTa KpucTamm3aTopa
coctasisier 1000 mm. Jlnnna mectu ¢opcyHouHbIX cekiuii pasHa 0,2; 0,8; 2,4; 4,0; 5,2; 6,8 m.
Cns6 BoITSITMBaeTCst co ckopocthio 0,8 M/mMuH. TemnepaTypa MeTania B IPOMEKYTOYHOM KOBIIIE
cocrasiset 1545 °C.
9. Onpenenuth NPOIOJKUTEIBHOCTD 3aTBEPACBaHUS CIII00BOM HEMPEPHIBHOIUTON 3aTOTOBKU U
MPOTSKEHHOCTh JIYHKH KUJIKOTO MeTaJyla B HeW mnpu paznuBke crtanmu mapku 171'1C—Y nHa
kpuBosinHeliHOM MHJI3 ¢ BepTUKaIbHBIM y4aCTKOM IO CIIEIYIOIIUM HCXOHBIM JaHHBIM:
pasMepsl norepedHoro ceuenus cisgda — 3002500 mwm;



CKOPOCTh BBITATHBAHUS Clisi0a U3 Kpucrauusatopa — 0,55 M/MuH;

TeMIlepaTypa MeTajia B IpoMexyTouyHoM KoBie — 1537 °C.
10. OnpenenuTs AMaMeTp KaHalla CTaKaHa CTAJIePa3IMBOYHOTO KOBIIA JUIS TOTO, YTOOBI MOYKHO
OBLIO MOJAEPKUBATh CKOPOCTh BBITSTMBAHUS 3aTOTOBOK M3 KPUCTAJUIM3aTOPA YETHIPEXPYyUbeBOM
MHUJI3 kpuBonmueiiHoro tumna B uaTepBaie 0,4—1,0 m/mun. Crans mapku Ct.11C pa3nuBaeTcs u3
250-T1 cranepa3IMBOYHOIO KOBIIIA HA CIISIOBI ¢ TTONepedHbIM ceueHrueM 220x810 M.
11. OnpenenuTe AuaMeTp KaHajla CTakaHa MPOMEXYTOUYHOI'O KOBIIA Ul TOTO, YTOOBI MOXKHO
OBLIIO TOJJIEPKUBATH CKOPOCTH BBHITSTUBAHMS 3arOTOBOK U3 KPUCTAJUIM3aTOpa JIBYXPY4YbEBOM
MHUJI3 kpuBosauneitnoro B unrepsaie 0,6—1,2 m/mMun. Crans mapku Ct.3cn pasnuBaercs u3 180-t
CTaJIepa3IMBOYHOrO KOBIIIa HA 3arOTOBKU ¢ mornepeyHbIM ceueHuem 180x1000 mm.
12. OmnpenenuTh pacxoj BOJb Ha OXJIAXACHHE KpUCTauIM3aTopa AByxpyubeBo MHII3
KPUBOJIMHEHHOTO THIA MPHU OTIMBKE HEMPEPHIBHOIMTON 3arOTOBKH C pa3MepamMH IOMEPEUHOTo
ceyenust 200x1310 mm u3 cranu mapku 0912C. Kpucramnuzarop umeer Beicoty 1000 mm, a
3arOTOBKA BBITATHBACTCS M3 HETO ¢ MAKCHMaIbHOU CKopocThio 1,1 M/MuH. Temneparypa metasuia
B IIPOMEKYTOUYHOM KoBie coctapisier 1554 °C. Pacxonx Boabl TOMKEH OBITH TaKHUM, YTOOBI Ha
BBIXOJIE M3 KpHUCTaUIM3aTOpa oOecreunBajach TemIepaTypa OXJIaKIarolied BoJsl He Oolee
40—-45 °C.
13. Onpenenuth pacxoj BOAbl Ha OXJIAXACHHE KpUCTauiM3aTopa AByxpyubeBo MHII3
KPUBOJIMHEHHOTO THUIA MPU OTJIMBKE HENPEPHIBHOJIUTON 3aroTOBKM C pa3MepaMH IONEPEUHOIO
ceyeHust 200x1310 mm u3 cramm mapku 10mc. Pacxon Boawl OMDKEH OBITH TaKMM, YTOOBI
obecrieunBaiach €€ CKOPOCTh JBMKCHHS B KaHAJIaX & M/C.
14. OnpenenuTs NpOJOKUTENBHOCTD Pa3auBKH cTaiu Mapku CT.3cn 0AHON IIaBKH, KOJIUYECTBO
OTJIMTBIX MEPHBIX 3aroTOBOK U TOJOBYIO IPOU3BOJAUTENBHOCTh 4eThlpexpyubeBoii MHII3
KpuBoJMHEHHOro Tumna. PasnuBka Bemercs u3 350-T cranepa3liMBOYHOIO KOBIIA Ha CISOBI
ceuenneM 240%1200 MM ¥ JUTHHO# 8 M CO CKOPOCTBIO BhITSTHBaHuUs 0,72 M/MUH.
15. OnpenenuTh KOJUYECTBO MEPHBIX HENPEPHIBHOJIMTHIX 3arOTOBOK M HX OOIIYI0 Maccy IO
cienyromuM HUcxoaHbIM  gaHHbIM.  Crane Mapku 10XCHJI pasnuBamace u3z  300-t1
CTaJIepa3IMBOYHOIO KoBIIa Ha JByXpydbeBoil MHIJI3 kpuBonmueiliHoro tuma. Cnsbbl uMenu
ceyeHue 200x1380 mm u mamuHy 7 M. CKOpPOCTh BBITATMBaHUS CIII00B M3 KpHUCTaNIM3aTOpPa
cocraBisuia 0,95 m/muH. Yepe3 57 MuH ManiHa ObUia aBapHifHO OCTAHOBIICHA.

BHeaynutopHas caMmocTodTenbHas padoTa OOy4aromMxcs OCYIIECTBISIETCS B BUIE
W3Y4YEHUS JTUTEPATYPHI IO COOTBETCTBYIOIIEMY Pa3eiy AUCITUIUIMHBI ¢ TPOPaOOTKOM MaTepuana
Y MOJArOTOBKOM K 3a4€Ty C OLIEHKOM.



puioxenne 2

7 OIIeHO‘lHLIe cpeacrea AJid MPpoOBEACHUA l'[pOMe)KyTO‘lHOﬁ aTrecranum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHblE CpecTBa
KOMIIETEHINH
OIIK-5 CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh Ha MPAKTUKE HHTETPUPOBAHHBIE 3HAHNS €CTECTBEHHOHAYUHBIX, OOIINX

HpO(1)eCCI/IOHaHBHO'OpI/IeHTI/Ip}/IOIHI/IX U CIICHUAJIbHBIX JUCHUIIIIMH AJI IOHUMaHUsA HpO6J’I€M Pa3BUTHA MAaTCPUAIOBCACHUA, YMCHUC BbIABUI'ATH U
PCAJIM30BbIBATH HA ITPAKTUKC HOBBIC BI)ICOKOB(l)(l)eKTI/IBHBIC TCXHOJIOTUH

3HaTh HOBBIE BRICOKOA((PEKTHBHBIE TEXHOIOTUHU B Bonpocs! U151 NpoBeieHUs TEKYIEro KOHTPOJISI U IPOMEeKYTOYHOM
KOBIIIEBOI 00paboTKe U HENPEPLIBHOM aTTecTanuu B (popMe 3a4eTa ¢ OLEHKOI
pas3iuBKe CTaN 1. PacTBOpMMOCTB ra30B B MeTalIe.
2. CnocoObl KOBIIEBOM 00paboTKM MeTayuia. 3ajayu, peliaeMble IpPU  KOBILIEBOM
00paboTke MeTaia pa3IndHbIMH CIIOCOOaMHU.
3. CrmocoObl BHemewyHOW Jecynbypanuu 4YyryHa. TpeOGoBaHus, NpeAbaBIsEMbIe K
Jecylb(ypaTopam.
4. Jlecynbdyparus uyryHa BAyBaHHEM HOPOLIKOOOpa3HbIX MaTepUAIIOB.
0. Jlecynbdypanus 4yryHa MarHueMm.
6. TpeGoBaHus, NIpeabIBIsSEMbIE K TOPOLIKOOOpa3HBIM MaTepuaiaM Julsl Aecylbdyparuu
MeTasuia.
7. OOpaboTka MeTaula HeWTpaibHbIM Ta3oM. OcHOBHBIE 3anaud. CrnocoObl BBOAA
HEHUTPAIBHOIO Ira3a B METaJLIL.
8. Buemneunoe BakyymupoBanue ctaiu. CriocoObl BAKYyMHONH 00paOOTKHU CTAJIH.
Ymertb BBIJIBUTATh U PEaIn30BbIBATh HA IPAKTHKE TeMaTHKa NPAKTHYECKUX 3aHATHI
HOBBIE BBICOKOA((QEeKTHBHBIE TexHONOorun | Pacuer pacxona ¢eppociuiaBoB B KOBII NPH BBITYCKE MeTaslla U3 IJIaBHJILHOTO arperaTta
Brnanets HaBBIKAMU peaM3allii Ha IPAKTUKE HOBBIX IIpumeps! 3a1aHuii:

BBICOKOA()(DEKTUBHBIX TEXHOJIOTUI

1. OnpenenuTs pacxon (eppomapratiia B CTalepa3IMBOYHbIN KOBII MPU BBITYCKE METalIa U3

KHUCJIOPOAHOI'O0 KOHBEPTEPA BMCCTUMOCTBIO 250 T UL TIONYYCHUS B CTAJIM MapKU Cr.3cn




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

cozaepxanus mapranna 0,55 %, ecnu B MOMynpoAayKTe riepes BoiryckoM copaepxanock 0,11 %
yriepona u 0,05 % mapraniia. Heocraroiiye JaHHbIE PUHSTH CAMOCTOSITEITBHO.
2. Ompenemth pacxon (Gpeppocuivims B CTANEpa3IMBOYHbINA KOBII MPU BBITYCKE MeTalla U3
KHCJIOPOJAHOTO KOHBepTepa BMecTUMOCThIO 300 T mnsi monmydeHust B ctamu Mapku 09172C
coaepxanus kpemuusi 0,70 %, ecnu B MOMYNpOIyKTe Tiepes] BhiTyckoM cozepkaiock 0,09 %
yriiepoaa u 0,01 % kpemuus. Henocraroniye TaHHbIE IPUHATH CAMOCTOSITENBHO.

VYK-1 cniocoGHOCTBIO K KPUTHIECKOMY aHAIHM3Y U OLEHKE COBPEMEHHBIX HAYYHBIX JOCTIKEHH, TEHEPUPOBAHUIO HOBBIX HJICH MTPH PEIICHUN
MCCJICIOBATEIILCKUX U MPAKTHUECKUX 33]a4, B TOM YHCJIE B MEXIUCIMITIMHAPHBIX 001aCTAX

3HaTh BCE€ METO/Ibl U CIIOCOOBI peasin3aluu Bonpocs! U151 IpoBeeHHs TEKYIEro KOHTPOJISI U POMeKYTOYHOM
AQHAJIMTUYECKOTO M0AX0/1a K aHAINU3Y UAeH arrecranuu B (popme 3a4eTa ¢ OLEHKOI
1. [TpuHiun paboThl YCTAaHOBKM MOPLMOHHOTO croco0a BaKyyMHUPOBaHHS CTalld
(DH-mporecc).
2. IlpuHuun paboThl YCTAHOBKM LMPKYJISLMOHHOIO CIOCO0Aa BaKyyMHPOBAHUS CTald
(RH-mportecc).
3. TexHoyoruss NOPIHMOHHOTO croco0a BakKyyMUpOBaHMs cTand. JlocTuraemsle
pE3yJIbTaThI.
4. TexHOJOTUS IMPKYJISALMOHHOIO croco0a BaKyyMHpOBaHUS cTaiu. JlocTuraemsle
pE3yJIbTaThI.
5. YcTpoiicTBO KOMIUIEKCa arperara Jjisi BaKyyMHOM 00paboTku ctaiau criocooom /IH.
6. YcTpoiicTBO KOMIUIEKCA arperara Jijis BaKyyMHOH 00paboTku ctanu criocobom RH.
7. OCOOEHHOCTH TEXHOJIOTMM BaKyyMHOH 0OpaOOTKM MeTayia JUlsl MOJydeHHs 0co0o
HU3KOTO coaepxanus yriaepoaa (menee 0,01%) B cranm.
8. OcoOEHHOCTH TEXHOJIOTUM BAaKyyMHOW 0OpaOOTKM MeTajula AJsl MOJIy4eHHs] HU3KOTro
CoJIepXKaHUs KHCJIOPOJia U yrieposa B ctanu (ctaias mapku 0810).
Ymertb TeHEepPUPOBATH HOBBIE UAEU U 00CYKIaTh TeMaTHKa NPAKTHYECKUX 3aHATHI
cTIocO0BI YPPEKTHBHOTO peIIeHHs 3a1aui | PacueT ocTaTouHOrO CojiepKaHus puMecen
Bnagers CIOCOOHOCTBIO MO HCTIOJIb30BAHHIO IIpumeps! 3a1aHuii:

ITOJIYYEHHBIX 3HAHUI 1 YMEHUH B

1. Onpenenuth conepykaHne Cephbl B METAIIE U CTEMEHb €ro Jiecybdyparu mocie oopadoTky B
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JaIbHENIIEM IS IPOCKTUPOBAHUS U
COBEPILCHCTBOBAHHS IIPOIIECCOB KOBILECBOI
00pabOTKHU M Pa3IMBKH CTAIN

CTaJICpa3IMBOYHOM KOBILIE M3BECThIO B KoimyectBe 1,2 % OT macchl Merainia, eciad Tepen
obpabotkoit coxepxkanue cepbl paBHsuioch 0,020 %, B mporiecce BBITyCKa MeTalia U3
KHCJIOPOTHOTO KOoHBepTepa BMecTMMOCThio 300 T B koI monano 2 T nuiaka. Hemocrarorue
JTAHHBIE IPUHSTH CAMOCTOSITEIHHO.

2. OrnpenenuTh OCTaTOYHOE COIEPYKAHIE PACTBOPEHHOTO BO/Iopoa B crarmu Mapku 30XH3A, ecrm
JIABIICHUE B ra30BOM (haze Kamephl IMPKY/IAIMOHHOIO Bakyymaropa cocrapiser 0,8 Mm pr. CT.
Henocrarorme JaHHble MPUHATH CAMOCTOSITEIIHHO.

VK-2 crmocoOHOCTEIO MPOCKTUPOBATH U OCYIICCTBJIIATH KOMILIC

KCHBIC UCCIICA0OBAaHMA, B TOM YUCJIC MCKIUCHUIINIMHAPHBIC, HA OCHOBEC LCJIOCTHOI'O

CHCTEMHOT'0 HAYYHOTO MHUPOBO33PEHHUS C HCIIOJIb30BAHUEM 3HAHH B 00JIACTH UCTOPHH U GHIIOCO(UHN HAYKH

3Hartb HayKOBEIYECKHE OCHOBAHUS METOOJIOTHH Bonpocsl 11 IpoBeAeHHs TEKYLIEro KOHTPOJISI M IPOMEKY TOYHOMI
arrecranuu B (popme 3a4eTa ¢ OLECHKOMN
1. Texuonorms o0OpaGoTkum MeTaula Ha arperate ‘“meup — koBm“. Jlocturaemeie
pE3yJIbTATHL.
2. OOpaboTka cTamu B KOBIIE TBEepAsIMH TNuIakooOpasyrommmu cmecsmu (THIC).
JlocTuraemsle pe3yJbTaThl.
3. DakTOopHI, BIUSIONINE HA 3apOXKACHNE M POCT KPUCTAIUIOB TPH 3aTBEPICBAHUH CTAIIH.
4. CyIIHOCTb KOHIIEHTPALMOHHOTO MEePEOXTaXKACHUS CTANH.
5. Kpucraminueckoe CTpoeHHE HENPEPBIBHOIMTHIX 3aroTOBOK, OTIWUTHIX Ha MHIJI3 ¢
U30THYTON TEXHOJOTHYECKOU OCBIO.
6. IlpuumHBI pa3BUTHUS JTUKBAIIMOHHBIX MTPOIECCOB MPU KPUCTAITH3AINN CTAJIH.
7. JleHOpuTHast XUMHYECKasi HEOJTHOPOIHOCTh HEIIPEPBIBHOIUTOMN 3arOTOBKH.
8. 3oHanpHas XUMUYECKass HEOAHOPOJIHOCTH HETPEPHIBHOJIMTON 3aTOTOBKH.
YMmetn IIPUMEHSTh KPUTEPUH OLICHKH TemaTuka npakTHYeCKUX 3aHATHI

JIOCTOBEPHOCTH PE3YIIbTaTOB
TEOPETHUYECKOTO HCCIICTOBAHNUS:
MPEAMETHOCTb, MTOJTHOTA,
HETPOTHBOPEYHUBOCTH, HTEPIIEPTUPYEMOCTD,
POBEPSIEMOCTb, JIOCTOBEPHOCTh

Pacuet pacxona MarepuasoB npu KOBIIEBOH 00paboTke cTanu
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Bnanets HaBbIKaMU IUIAHUPOBAHUS, IPOEKTUPOBAHMUS IIpumeps! 3axanmii:

" OCYIICCTBJICHUS KOMILJICKCHBIX
MCKIAUCHUIIIIMHAPHBIX I/ICCHGILOBaHI/Iﬁ B
paMKax HAy4YHOI'O KOJIJICKTHBA

1. Onpenemuts pacxoi HEHTPAILHOIO ra3a — aproHa, BIyBacMOIO B META/UI, BBIUIABJICHHBIA B
KUCJIOPOJTHOM KOHBEPTEPE M HAXOAAIIMHCA B CTAEPa3IMBOYHOM KOBIIE, JUISI CHIDKCHUS
coiepykanus Bogopoza ¢ 6 1o 1,5 ppm.

2. OnpenenuTs pacxo]l U3BECTH MPU HABSJICHHUHN «OEJIOroy IIIaKa Ha arperare «KOBII-TICUby s
npoBeIeHUs Aecyibdypaiuu Metaia Maccoit 370 T, B koTopoM 10 00paboTku conepskaiocs 0,012
% cepwl, a mocie vee — 0,005 %; Macca 1U1aka B KOBIIE 10 00paboTku paBHa 6,5 T. Hemocrarorme
JIAHHBIC TIPHHSATH CAMOCTOSITEIILHO.

VK-3 roToBHOCTBIO Yy4aCTBOBATH B pa60Te pOCCHﬁCKHX U MCXKAYHAPOAHBIX UCCICAOBATCIIbCKUX KOJUJICKTUBOB 110 PCHICHUIO HAYYHBIX U

HAyYHO-00pa30BaTEIbHBIX 3324

3HaTe

HAaYYHBbIC OCHOBBI OpraHU3allun pa6OTI>I
TBOPYCCKOI'O KOJUICKTHBA, IIJIAHUPOBAHHWA
OKCIICPUMCHTA,; MCTOZbl CUCTCMHOI'O
aHaJInu3a

Bonpocs! 1u1s1 npoBeeHNs TEKYLIEro KOHTPOJISI U IIPOMEKYTOYHOM
arrectauuu B (popMe 3a4eTa ¢ OLEHKOM
1. doctounctBa u Henocratku MHJI3 BepTHKaIbHOTO U KPUBOJIUHEHHOTO THUIIOB.
2. Poyb mpoMeXKyTOYHOTO KOBIIIA TIPY HETIPEPBIBHOM Pa3JIMBKe CTAIH.
3. Ilpennasznauenue u BuAbI Kpuctamumszaropos MHJII3.
. BropuuHOe OXJ1a)KeHHE HEMPEPHIBHOINTON 3arOTOBKH.
5. 3aBUCHMOCTb CKOPOCTH BBITATHMBAHMs 3aroTOBKM U3 KpPHUCTAIM3aTOpa OT JPYIHX
[IapaMeTPOB Pa3JINBKHU.
®dynkuy nutakoodpasyroleit cMecu B kpuctaumsarope MHII3.
7. OCOOEHHOCTH TEXHOJIOTUSI HENPEPBIBHOM pA3JIMBKH CTadd METOAOM «IIJJaBKa Ha
IUTaBKY».
8. Pa3sHOBMAHOCTH YCTPOWCTB DJIEKTPOMArHUTHOTO TIEPEMENIMBAHHUS MeETaia TIpU
HEIPEPBIBHON pa3JIMBKeE.

©

YMmeTh

000CHOBaHHO (POPMYIHPOBATH METObI
BBINOJIHEHUS HAyYHO- HCCIIEeI0BATENbCKOM
3aaa4u; IMJIIaHUPOBATH U BBIIIOJIHATH
HCCIIEIOBATEILCKYIO paboTy

TemaTnka NpakTHYeCKUX 3aHATHI
Pacuer npoa0JKUTENBHOCTH 3aTBEPAEBAHUS HEIPEPBIBHOJIUTOM 3arOTOBKU U IJINHBI
JYHKH KUJKOTO MeTajia
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Bnanets

npueMaM U METOJaMH1 UCIIOJITHCHUSA
HAaY4YHbBIX 3a1a4

IIpumep 3axanus:
Onpenenuts NPOJOHKUTEILHOCTD 3aTBEPAEBAHUS CIISI00BOM HENMPEPHIBHOIUTON 3aTOTOBKU
Y NIPOTSKEHHOCTD JIYHKH JKUJIKOTO MeTajula B Hel pu pasnuBke ctanu Mapku 171'1C-Y Ha
kpuBomHerHO MHJI3 ¢ BepTHKaIbHBIM YY4aCTKOM IO CJICAYIOIIUM UCXOIHBIM JaHHBIM:
pa3Mepsl norepedHoro ceueHus cisiba — 3002500 mm;
CKOPOCTh BBITATMBAHUSA Clis0a U3 Kpucramusaropa — 0,55 M/MuH;
TEMIEpaTypa MeTajljia B IpoMeXyTouyHoM KoBiie — 1537 °C.

[TK-1 crtocoOHOCTh aHATM3UPOBATH MOJIHBIN TEXHOJIOTUYECKUM IIUKII MOJTyYeHUs U 00pabOTKH MaTEepHaIOB

Bonpocs! 1151 npoBeeHUs TeKYLEro KOHTPOJISI U MPOMeKYTOUHOi

TEXHOJIOTUH TTOATOTOBKH IITUXTHI,
BBIIJIaBKH, KOBIIIEBOK 00pabOTKHU U
Pa3MBKH CTAIN

3HaTh TEXHOJIOTHIO ITOATOTOBKU LIUXTHI,
BBITIJIAaBKH, KOBIIIEBO 00pabOTKH U arrectauuu B (popMe 3a4eTa ¢ OLEHKOM
Pa3IUBKU CTAIH 1. IIpenHa3HaueHue ¥ TEXHOJOTHUS MATKOTO 00KaTHs 3aTOTOBKHU.
2. OpraHu3anys aBTOMaTHYECKOTO MOJACP KaHUsl YPOBHS MeTajlla B KpUCTAJUIM3AaTOpE.
3. ABTOMAaTH3MpPOBAaHHBIE CUCTEMbI BTOPHYHOTO OXJIAXKICHHS 3aTOTOBKH.
4. ledekTsl HOpMBI HEIPEPHIBHOINUTOMN 3arOTOBKHU: BUJIbI, IPUYHUHBI BOSHUKHOBEHHS.
5. ITloBepxHOCTHBIE J€(PEKTHI  HEMPEPHIBHOJIMUTOM  3arOTOBKH:  BHJbI, MPUYUHBI
BO3HHUKHOBEHUS.
6. BuyrpenHue nedeKThl HENPEPHIBHOIUTON 3arOTOBKH: BHJIbI, MPHUUYHWHBI BOSHUKHOBEHHS.
YmMmers aHAJIM3UPOBATh B3aUMOCBSI3b TEXHOJIOTUU TemaTnka npakTHYeCKUX 3aHATHI
ITOATOTOBKH IIMXTHI, BEIIUIABKH, KOBIIEBOU | PacueT pacxoma Boabl Ha oxJyiaxkaeHne kpucramumsartopa MHJII3
00pabOTKHU M Pa3IUBKH CTAJIU
Bnanets HaBbIKAMH aHAJIN3a B3aUMOCBSI3H IIpumep 3axanns:

Ornpenenuts pacxo/1 BOJBI Ha OXJIAXKIEHUE KpUucTauin3aTopa AByxpyubesoii MHJI3
KPUBOJIMHENHOT O TUIIA IPU OTJIIMBKE HETIPEPHIBHOJIUTOMN 3arOTOBKHU C pa3MepamMu
noniepeuynoro ceuenus 200x1310 mm u3 cranu mapku 10mc. Pacxo Bosbl 1omKeH ObITH

TaKUM, 9TOOBI 00ECTIeUnBAIaCh €€ CKOPOCTh JABMKEHUS B KaHAJIax 8 M/C.




0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTecTaus 1mo quciuruiiHe «BHerneuHas o0paboTka v pas3siuBKa CTaJIH»
POBOAUTCA B (hOopMe 3aueTa ¢ OILICHKOM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— HA OLIEHKY «OTJHYHO» — acCIHPaHT JOJDKEH IO0Ka3aTh BBHICOKUI YpOBEHb 3HAHUI He
TOJILKO HAa YPOBHE BOCIIPOWM3BEICHHS W OOBSICHEHUs HMH(DOpPMAIMH, HO U HHTEIUICKTYaJIbHBIE
HABBIKU PELICHUS MpoOIeM U 3aa4, HAX0XK/IEHUS! YHUKAJIbHBIX OTBETOB K Mpo0jeMaM, OIICHKU U
BBIHECCHUS KPUTUYCCKUX CYXKICHHIA,

— Ha OIICHKY «XOpOIIO» — aCHHUPaHT JOJDKEH MOKa3aTh 3HAHUSA HE TOJBKO Ha ypOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHsS] MH(POpPMAIMK, HO M HHTCJUICKTYAIbHBIC HABBIKU DPEIICHUS
npo0JieM U 3aj1ay, HaX0XKJIEHUSI YHUKAIbHBIX OTBETOB K ITpo0iieMaM;

— Ha OLIEHKY «YyAOBJIETBOPUTEJIBHO» — aCIHUPAHT JOJKEH MOKa3aTh 3HAHHS HA YPOBHE
BOCTIPOM3BEJICHUS U O0BACHEHUSI HHPOPMAINH, UHTEIJICKTyaJIbHble HABBIKU PEIICHUS MPOCTHIX
3a/1ay;

— Ha OLIEHKY «Hey0BJeTBOPUTEIbLHO» (2 6aia) — aclupaHT AeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuana, JI0MyCKaeT CyleCTBEHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1aY;

— Ha OILICHKY «HEeYy/10BJIETBOPUTEJAbHO» (1 0an) — acmupaHT HE MOKET MTOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEICHUS U 00BsICHEHHSI HHPOPMAIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalbHbIe
HABBIKU PEIICHHMSI MPOCTHIX 3a]1a4.



