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JIucT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM TroJy Ha 3aceaHuu Kadeapsl MeTaurypru ¥ XUMHYECKHX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM roJy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa U 0100peHa s pean3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceaHuu Kadeapbl MeTaurypruu 1 XAMUYIECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpaMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3aiuu B 2029 - 2030
y4eOHOM rojly Ha 3acefaHuu Kadeapsl MeTaurypru 1 XMMHUYECKUX TEXHOJIOTHIA

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.?apqemco




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIs1)

[{enu ocBOeHUS TUCIUTUIMHEI « BHETIeuHast 00paboTKa U pa3uBKa CTAJI):

- yriIyOJICHHOE M3Y4YCHHE aCIHUpPAHTaMH CIIOCOOOB KOBIIEBOM OOPaOOTKH M Pa3IuBKH
CTaJIH ISl TOJTyYEHUS BBICOKOKAU€CTBEHHOM HEMTPEPBIBHOIUTOM 3arOTOBKU;

— BBIBIICHUWE TyTel (QOPMHUPOBAHUS AaKTyadbHOW HAYYHOW W IPOHM3BOJICTBEHHOM
MPOOJIEMAaTHKH B KOBIIIEBOM 00pabOTKE M PA3JIMBKE CTAIIH;

— pa3BUTHE U YIIyOJICHHE TEOPETUUECKUX IMPEACTABICHUI O Mpolleccax KOBIIEBOU
00pabOTKHU M PA3IMBKH CTaJIH.

2 KomnereHuuu odyuaroierocsi, fopmMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOYJIS) U IVIAHUPYeEMbIe Pe3yJbTaThl 00y4eHM I

B pesynbrare ocBOEGHUS NUCHHUILTHMHBI (MOIynsi) «BHemeuHas oOpaOoTka M pasivBKa
cTajIn» 00y4JaroIuics T0JIKEH 001a1aTh CAEAYOIMMYU KOMIIETEHIUSAMMU:

KHC-1 CnocobeH aHanu3upoBaTh CyIIECTBYIOLINE TEXHOJIOTUH [TOJIyYE€HUS METAJJIOB U CILIAaBOB

KHC-2 CrhocobeH HCIIOIb30BaTh TCOPCTUYCCKHUEC 3HAHHA 1A  COBCPIICHCTBOBAHMA
CYHICCTBYIOIIUX H p33pa6OTKI/I HOBBIX IIPOLICCCOB ITIOJIYUCHH A MCTAJIJIOB 1 CI1JIABOB




3. CTpyKTypa, 00bEM U coJep:kaHue AUCHUIIMHBI (MOIYJIsT)
OO01mast TpyTI0eMKOCTb JUCIUILIMHBI COCTABIISIET 2 3a4E€THBIX SIUHUI] 72 aKaJl. 4aCcoB, B TOM YHCJIC:
— KOHTaKTHas paboTta — 51 akas. yacos:

—aynuTtopHas — 51 akaj. 4acos;
— BHeayauTopHas — 0 akaj1. 4acos;

— camocTosTeapHas padoTta — 21 akas. yacos;

<DopMa arrecTaluu - 3a4cT

Paznen/ tema
JUCIUILIMHBL

Cemectp

AynutopHas
KOHTaKTHas paborta
(B akaz. yacax)

Jlek.

MIPAKT. 3aH.

CamMmocrogrenbHas
pabora cTymeHTa

(DopMa TEKYHWIETO KOHTPOJIA YCIEBAEMOCTHU
u
HpOMe)I(yTO'iHOfI aTTeCTaluu

1. Paznensl qucumimHbL

11 Bueneunas 00paboTka CTau
HEUTpaTbHBIMU Ta3aMd. TepMOIUHAMUKA W
KHHETHKA paduHEpOBaHUS MeTaia,
rapaMeTpsl poayBKH. KauecTBo MeTaiuia

YcTHBIH onpoc, NpoBepKa peleHus 3a1a4

1.2 BakyymupoBanue CTasy.
TepMoanHAMHKA U KHHETHKA BaKyyMHOTO
00€e3yTIepoXKMBaHUS U JIera3allii MeTajia

VcTHBIN 0mpoc, MPOBepKa PEIICHHS 33134

1.3 OGpaboTka cTanu B KOBIIE TBEPIbIMH
UTaK000pa3y FOIUMHI CMeCSIMH u
METaJUTHICCKUMH MOPOLIKAMH.
OcobenHoctu 00paboTku
MeTajua

TCXHOJIOTHH

VcTHBII 0mpoc, MPOBepKa PEIICHHS 3134

1.4  OO6pabotka cramu B KOBILIE
MECTAJINIMYCCKUMU IMOpOLIKaMH.
PackucneHue crajim B KOBIIE MPOAYBKOIf
METAUIMYECKUMH M [ITaKOOOPa3yHOIUMH
roporrkamu. TexHosorust 06padboTkn

VYcrHblil onpoc

1.5 O6paboTka cTanu Ha arperatre «KOBII-
TeYby. Oco0eHHoCcTH TEXHOJIOTUU
00paboTKH MeTaa

YCTHBIN onpoc, MPOBEpKa peLIeHus 3a/1a4

1.6 CoBpemeHHas TeOpHs KpUCTAIN3ALUU
CTalH. Konnenrpammontoe
(muddy3uonnoe) MePEOXJIAXKICHHUE.
CTpoeHne HeMpephIBHOIUTOM

3arOTOBKH

VYcrHbli onpoc

1.7 YcagouHsle SIBJICHHS U JIMKBAI[HOHHBIE
TIPOIECCHI MTPH KPUCTAIIM3ALNHU CTAIN

VYcrHblil onpoc

1.8 Knaccudpukamms MHJII3. OcHoBHOE
obopynoBanne MHJI3

VYcrTHbIi onpoc

1.9 TexHomorus HENPEPHIBHON pPa3IMBKU
cranu. Msrkoe o0xaTHe  3arOTOBKHU.
ONeKTpOMarHuTHOE HepeMeIIBaHNe
JKHJKOH CepALEBHHBI 3aTOTOBKU

20

YceTHbIi onpoc, MpoBepka peleHus 3a1ad

1.10 OcCHOBBI aBTOMATHU3HPOBAHHOMN
CHCTEMBI YIIpaBICHUS MPOLIECCOM
HETPEePhIBHOW PA3JIMBKHU CTaJH

VYeTHBI onpoc

111 KauectBo HETPEePBIBHOINTOM
3aroToBKH. JledeKkTsl (HOpPMBI 3arOTOBKH,
HOBEPXHOCTHBIE ¥ BHYTPCHHHE NE(EKTHI

VYcTHbIi onpoc

Uroro no pazneny

17

34

21

Uroro 3a cemectp

17

34

21

3a4ET

Hroro no JAUCHUIIIINHE

17

34

21

3a4cT




4 OueHoYHbIE CPeCTBA IJIS MPOBeIeHUs TEKYIIeH U MPOMeKYTOYHOM
aTrecTauuu

[IpencraBiensl B mpuiioxxkeHuu 1.

5 YueOHO-MeTOAN4YEeCKOe M MHGOPMAIMOHHOE 00ecevyeHHe JUCITUIIIMHBI (MO/1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. MopaueBckuii, A. I'. TepmoamHamMuyeckue pacyeTbl B XUMUU U METAJUIYPIruu :
yuebnoe nmocobue / A. I'. Mopauesckuii, Y. b. Cnagkos, E. I'. ®upcosa. — Cankr-IletepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — Tekct : snektponnsiii // Jlaup :
3JIeKTpOoHHO-O0MbOanoTeunas cucrema. — URL.: https://e.lanbook.com/book/104851

2. TexHoaoruu U MamuHel 00paboTku HaBinenneM . yueouuk / C. M. I'opbOatiok, A. A.
I'epacu-moBa, O. A. Kobenes, b. ®@. benemobckuii. — Mocksa : MUCHUC, 2019. — 219 ¢. —
ISBN 978-5-907061-67-5. — Tekct : snexkTponHsbiii // JlaHb : 3ICKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/129006

0) /lomostHMTEIbHAS JIUTEPATYypa:

1. Kyuepse, b. B. MogenupoBanue mpoueccoB W OOBEKTOB B METaJUTyPIHH.
MojaenupoBaHie ¥ ONTHMHU3AIMS TPOIIECCOB JINCTOBOM MpPOKAaTKH : yueOHoe mocobue / b. B.
Kyuepses, B. b. Kpaxr, I1. }O. CokonoB. — MockBa : MUCHUC, 2009. — 63 c¢. — Tekcr :
3JIEKTPOHHBIN /[ Jlans : AJICKTPOHHO-OMOIMOTEUHAS cucTema. — URL.:
https://e.lanbook.com/book/116998

2. Kyuepsie, b. B. MonxenupoBanue mporeccoB 1 00bEKTOB B METAJUTYPryH | yueOHOE
nocodue / b. B. Kyuepsies, B. b. Kpaxr, O. I'. Manyxun. — Mocksa : MUCHC, [6. r.]. — YacTb
1 : MonenupoBaHue ¥ ONTUMU3AIMS TeXxHONOornueckux cucrem — 2004, — 62 ¢. — Teker :

anekTpouusi /[ Jlanb : ANEKTPOHHO-OMOMMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/116999

B) [Iporpammuoe obecnieuenue u UaTepHer-pecypcebi:

IIporpammHuoe obecnneuenne

HaumenoBanue o

o Ne morosopa Cpok neiicTBHS TULIEH3UH
MS Office 2007

. Ne 135 ot 17.09.2007 6eccpodHo
Professional
7Zip cB0OOaHO pacrpocTpansemoe 110 OECCPOYHO
FAR Manager cB000IHO pacnpoctpansiemoe 110 0eccpoyHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanue kypca Ccblika

HannonaneHas MHGOPMaIMOHHO-aHAIUTHYECKAsI URL:
cucrema — Poccuiickuii €KC HayYHOI'0 OBa L . .
(II;II/ITH;A[) HHCKHI HHJICKC HAYHHOTO MUTUPOBATHA | iy ivo /el ibrary.ru/project_risc.asp

DnekTpoHHas 6a3a nepuoandYeckux u3nanuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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Ipuioxkenne 1
6 YueOHO-MeTOAMYECKOE o0ecledeHre CAMOCTOSITeIbHOM PaGdoThl 00y4aroUIuXCst

[To nucummmuHe «BHenewHast 00paboTKa U pa3JiuBKa CTAIM» MPEAYCMOTPEHA ayAUTOPHAS
U BHEAYJUTOPHAs CaMOCTOSITeNIbHAs paboTa 00y4Jarouxcs.

AynuTopHas caMOCTOSTENIbHAs paboTa CTYJIEHTOB NpEAINoiaraeT pelleHue 3aaady H
paboTy Ha UMHUTATOpaX-TPEeHAXKepax Ha MPAKTHUYECKUX 3aHATHUSX.

Ha npaktudeckux 3aHsATHSAX 00ydarouyecs penaoT 3aa4u 10 ONPEIeICHHUI0 OCHOBHBIX
napamMeTpoOB TEXHOJOTHU KOBIIEBOW 0OpaOOTKM W HENMpephIBHOW paznuBku ctas Ha MHII3,
BBITIOJHSIOT 33/IaHUsI HA MMHUTATOPaX-TPEHAXKepax: 3HAKOMCTBO C OOOPYIOBAaHHEM arperaTtoB
KOBIIIEBOW 00paboTKu MeTayuia, cisiboBord u coproBot MHJI3, TexHomorumeit oOpaboTku u
pa3JIUBKHU CTaJH.

Bonpocs! 1J1s1 npoBeeHNMs TeKYILIEro KOHTPOJISI U MPOMeKYTOYHOM
arrecTanuu B (popMe 3auera

PactBOpHMOCTE ra30B B MeTasIe.
Crioco0bI KOBIIEBOI 00pabOTKK MeTallIa. 3a/1a41, peliaeMble TP KOBILEBOM 00paboTKe MeTasuia
pPa3IUYHBIMU CIIOCOO0AMHU.
CriocoObl  BHeNE4HOH  Jecynbdypamuu  4yyryHa. TpeOoBaHUSs, TpenbsBIIEMbIE K
necynbdyparopam.
Hecynbdypamys yyryHa BIyBaHHEM OPOIIKOOOPa3HBIX MAaTEPHAIIOB.
Hecynbhypanus yyryHa MarHueM.
TpeboBanwus1, IpeabSIBIsEMbIE K ITOPOIIKOOOPA3HBIM MaTepraliaM JIjIsl IeCyIbQypannuu MeTauia.
OO6paboTka MeTauia HeWTpaiabHbIM ra3oM. OcHoBHbIE 3aaaud. CriocoObl BBOja HEUTPAIbHOI'O
rasza B MeTaJLl.
Bueneunoe BakyymupoBanue ctanu. Crioco0bl BakyyMHON 00pabOTKHU CTaH.
[IpuHnun paboThl YCTAaHOBKH MOPLIMOHHOTO criocoda BakyymupoBanus ctanu (DH-mpoiecc).
[TpuHin paboThl YCTAaHOBKHM IMPKYJSALMOHHOIO crocoba  BakyymupoBanus cramu (RH-
po1Iecce).
TexHOoJ0rHs MOPIUOHHOIO Coco0a BaKyyMHUPOBaHUs cTaiu. JlocTuraemele pe3yabTaThl.
TexHosorus LUPKYJISALUOHHOTO Crlocoba BaKyyMUpPOBaHUs cTald. JlocTUraemble pe3ybTaThl.
YcTpoiicTBO KOMIUIEKCa arperara Jjis BakyyMHOM 00paboTku ctainu criocodom [IH.
YceTpoicTBO KOMIUIEKCa arperara Jijisi BAKyyMHOU 00paboTku ctanu cnocooom RH.
OCOOEHHOCTH TEXHOJOIMHM BaKyyMHOW 0OpaOOTKM MeTayuia Ajs IMOJIy4eHUS 0COo00 HHU3KOTo
conepxanus yraeposa (menee 0,01%) B cranu.
OCOoOeHHOCTH TEXHOJIOTUH BaKyyMHOM 00pabOTKH MeTasia Jyis MOoJTydeHUs] HU3KOTO COJIepKaHUs
KHCII0poJia M yriiepoja B craiu (cranb mapku 081O).
TexHosnorus 00paboTKM MeTajuia Ha arperate “meds — KoBUI“. JlocTuraemele pe3ysbTaThl.
OO6paboTtka cranu B KoBIIE€ TBepAbIMHU InakooOpasyroomumu cmecsimu (TLLIC). Jlocturaemsie
pE3yJIbTATHI.
@DaxTOopHl, BIUSIOLIUE HA 3apOKICHIE U POCT KPUCTAJUIOB IIPH 3aTBEPJCBAaHUU CTAIIH.
CyImHOCTh KOHIIEHTPAILIMOHHOT'O MEPEOXIAKICHHSI CTAIIH.
Kpucramimaeckoe cTpoeHHE HENPEPBIBHOIMTBIX 3aroTOBOK, OTIUTHIX HAa MHJI3 ¢ m3ornyroi
TEXHOJIOTMYECKOU OCBIO.
[TpyunHBI pa3BUTHS JTUKBAIMOHHBIX MTPOLIECCOB MPU KPUCTAJUIU3ALMH CTaAH.
JlenipuTHas XuMu4ecKkasi HEOJHOPOIHOCTb HENPEPBIBHOIMTOMN 3arOTOBKH.
3oHanbHast XUMUYECKasi HEOAHOPOJHOCTh HEMPEPHIBHOIMTOMN 3aTrOTOBKHU.
Jocrouncrsa u Hegoctatku MHJI3 BepTHKaIBHOTO ¥ KPUBOJIMHEWHOTO TUIIOB.
Ponb npomexyTOYHOTO KOBIIIA MPU HEMPEPHIBHOM pazIMBKE CTaIH.
[Ipenna3nauenue u BuabI kpucramumszaropos MHII3.
BropnuHnoe oxitakieHue HenpepbIBHOIUTON 3arOTOBKH.
3aBUCHUMOCTb CKOpPOCTH BBITATMBAHUS 3arOTOBKU M3 KPHUCTAIM3AaTOpa OT APYTUX MapaMeTpoB
Pa3IUBKH.



30.
31.
32.

33.
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35.
36.
37.
38.

dyHKIMK nUIaKkooOpas3yroiel cMecu B kpuctaimmuzarope MHJI3.

OCOOEHHOCTH TEXHOJIOTHSI HENPEPHIBHON PAa3IUBKU CTATH METOAOM «IUIaBKa HA TIABKY».
Pa3HOBUIHOCTH yCTPOMCTB 3JEKTPOMArHUTHOTO NEpEeMENIMBaHUS MeTajla MPU HENpepbIBHON
pa3IuBKe.

[TpennazHaueHne U TEXHOIOTHS MSATKOTO 00XKaTHsI 3aTOTOBKH.

Opranu3anys aBTOMaTUYECKOro MOJACP>KaHUs YPOBHS METaJlIa B KPUCTAIIIN3aTOPE.
ABTOMaTH3UPOBAHHBIE CUCTEMbI BTOPUYHOTO OXJIAXK/ICHUS 3aTOTOBKH.

JedexTsl popmbl HEMPEPHIBHOIUTON 3aTOTOBKHU: BUIbI, TIPUYMHBI BOZHUKHOBEHUSI.
[ToBepxHOCTHBIE eEKTHI HEMIPEPHIBHOIUTON 3arOTOBKH: BU/IbI, IPUYUHBI BOSHUKHOBEHHS.
BuyTpennue nedekTsl HenpepbIBHOIUTOM 3ar0TOBKU: BU/IbI, TPUYHHBI BO3HUKHOBEHHSI.

IIpumepsl 3a1a4

1. Ompenemuts pacxon (eppomapraHia B CTajepa3iMBOYHBIA KOBII TIPU BBITYCKE MeTalia M3
KHCJIOPOJHOTO KOHBEPTEpa BMECTUMOCTBIO 250 T /11 momydeHus: B cram Mapku Ct.3cn comepaHust
mapranma 0,55 %, ecnu B MOMYNPOIYyKTe Tepest BhimyckoMm conepkanioch 0,11 % yrnepoma u 0,05 %
Mapratia. Henocratoriye naHHbIe IPUHATH CAMOCTOSTEIBHO.
2. Onpememutb pacxon (EppOCHINLS B CTAIEPA3IMBOYHBIA KOBII TIPU BBITyCKE MeTalla U3
KUCJIOPOJJHOTO KOHBepTepa BMecTUMOCTBIO 300 T 11 momydeHust B ctamu Mapku 09172C copepxanus
kpemuus 0,70 %, ecimi B momynpoaykre nepen BbimyckoM cozepskaiock 0,09 % yrnepoma u 0,01 %
KpemHus. Hemocraroniie JaHHbIe IPUHSITH CAMOCTOSITEBHO.
3. Onpenenuth pacxos aTlFOMUHUS B CTAJIEPA3IMBOYHBIN KOBII ITPU BBITYCKE METAILIA U3 KUCIOPOIHOTO
KOHBepTepa BMecTUMOCThO 200 T Jy1st momydeHust B ctanu Mapku 08cn coneprkanust amomunus 0,04 %,
€CJIM B MOJTYIPOIYKTE TiepeT BhITyckoM cozepxkanock 0,05 % yraepona. Hemocrarorume faHHbIe PUHSTH
CaMOCTOSITEITHHO.
4. OnpenenvTh COICPIKAHUE CEPbl B METAUIC W CTEMEHb €ro Jiecylbpypaiuun rocie oOopaboTku B
CTaJIepa3IMBOYHOM KOBIIIE U3BECTHIO B KomndecTBe 1,2 % OT Macchl MeTallia, iy nepen o0padoTKon
cozepkanuie cepbl paBHsuioch 0,020 %, B mpoliecce BBITyCKa METaia W3 KUCIOPOIHOTO KOHBEpTEpa
BMecTUMOCTHIO 300 T B KOBIII Iomano 2 T nuiaka. HegocTaronue qaHHbIe MPUHSITH CAMOCTOSITENBHO.
5. Onpenenuth pacxoj] HEUTPALHOTO ra3a — aproHa, BIYBAGMOTO B METAUI, BBIUIABJICHHBIA B
KUCJIOPOJTHOM KOHBEPTEPE M HAXOAAIIMICS B CTAIEPA3IMBOYHOM KOBLIE, [UIS CHDKEHHS COIECPKAHMS
BojI0pofa ¢ 6 1o 1,5 ppm.
6. OnpenenuTs OCTaTOYHOE COIEP’KaHME PAacTBOPEHHOIo Bozopozaa B cramd Mapku 30XH3A, ecom
JaBIeHNE B Ta30BOM (hasze Kamephl LUPKYJSIIMOHHOTO Bakyymartopa coctaBisier 0,8 MM pT. CT.
Henocraromye naHHbIE IPUHATH CAMOCTOSTENBHO.
7. Onpenenuts pacxoj M3BECTH NPHU HABEACHUHM «OEoro» IUIaka Ha arperare «KOBILI-NIeUb» Ui
npoBesieHust Jecyibdyparmu Merauia Maccoit 370 T, B kotopoM J1o 00paboTku conepxanock 0,012 %
cepsl, a rocie uee — 0,005 %; Macca 1Taka B KOBIIIE 10 00paboTku paBHa 6,5 T. Henocraromme 1aHHbIe
MPUHSTH CAMOCTOSITENBHO.
8. Onpenenuth, B Kakol (kakux) ¢opcyHouHoi cexuuu (cexuusx) 3BO aByxpyuseBoit MHJI3
KPUBOJIMHEHHOTO THUMA HA TMOBEPXHOCTh Cisiba TMoJaeTcs HEAOCTATOYHOE KOJIUYECTBO
oxianutens. B cnabe w3 cramu mapku Ct.2cn ceyenuem 240x%1500 MM oOHapyx eHbI
rHe31000pa3Hple TpemuHbl Ha pacctosauu 40...55 MM ot moBepxHocTd. [lpuumnHa ux
0o0pa30BaHUsl — pa3orpeB IOBEPXHOCTH 3aroTOBKM BCJIEACTBHE HEIOCTAaTOYHOIO pacxoja
OXJaauTeNsl B OAHOW WIJIM HECKOJNbKUX (POpPCYHOUHBIX cekuusx. BpicoTa kpucraminzatopa
cocraBnsier 1000 mm. J{nmuHa mectu popcyHounsix cekiuii pasHa 0,2; 0,8; 2.4; 4,0; 5,2; 6,8 M.
Cns16 BeITATHBaETCS O cKopocThio 0,8 M/muH. Temreparypa MeTaiia B POMEXYTOYHOM KOBIIIE
cocrasisieT 1545 °C.
9. OnpenenuTh MPOAOKUTEIHPHOCTD 3aTBEPACBAHUS CISIOOBOM HEMPEPHIBHOIUTON 3arOTOBKH U
MPOTSKEHHOCTh JIYHKH JKUJKOTO MeTajula B Hell mpu pasnuBke cramu Mapku 17T'1C-Y Ha
kpuBoauHenHo MHJI3 ¢ BepTUKaIBHBIM y4aCTKOM I10 CJIEAYIOIIUM HUCXOJIHBIM JaHHBIM:
pa3Mepbl norepedHoro ceueHus cisgoa — 3002500 mm;
CKOPOCTh BBITATHBAHUSA Clisi0a u3 Kpucraumusatopa — 0,55 M/MuH;



TeMrepaTypa MeTauia B IpoMexyTouHoM kosie — 1537 °C.
10. OnpenenuTsh qUaMeTp KaHalla cTaKaHa CTaJIEPa3IMBOYHOTO KOBIIA JUISI TOTO, YTOOBI MOXHO
OBLJIO MOAJIEPKUBATH CKOPOCTD BBITATHBAHUS 3arOTOBOK M3 KPUCTAUIU3ATOPA YEThIPEXPYUbeBOil
MHUJI3 kpuBonuneitnoro Tuna B uarepsaie 0,4—1,0 m/mun. Crane mapku Ct.11c pa3nuBaeTcs u3
250-T1 cTanepa3 IMBOYHOIO KOBIIIA HA CIISIOBI ¢ TTonepedHbIM ceueHrueM 220x810 M.
11. OnpenenuTps AMaMeTp KaHaja CTakaHa MPOMEKYTOYHOTO KOBIIA JJISI TOTO, YTOOBI MOXHO
OBLIIO MOJAEPKUBATh CKOPOCTh BBITATMBAHUS 3arOTOBOK W3 KPUCTAJIM3aTOpa JIBYXPY4YbEBOIl
MHJI3 kpuBonuneiinoro B unrepsaie 0,6—1,2 m/mun. Crans mapku Ct.3cn pasnuBaercs u3 180-
T CTJIEPA3IMBOYHOTO KOBIIIA HA 3arOTOBKU ¢ monepeyHbiM ceueHrem 180x1000 mm.
12. Omnpenenuth pacxoa BOABI Ha OXJXKICHUE KpUCTaUIM3aTtopa aByxpyubeBo MHJI3
KPUBOJIMHEHHOTO THUIIA MPHU OTIMBKE HEMPEPHIBHOJIMTON 3arOTOBKH C pa3MepamH MOIMEpPeyHOro
ceyenust 200x1310 mm u3 cramu mapku 0912C. Kpucramiuzatop umeer Boicory 1000 mm, a
3aroTOBKA BBITATHBACTCS M3 HETO ¢ MaKCUMAaIbHOH ckopocThio 1,1 m/mMuH. Temneparypa metasuia
B IIPOMEKYTOUYHOM KoBIIe coctaBisier 1554 °C. Pacxox Boabl 10JKEH OBITH TaKUM, YTOOBI Ha
BBIXO/I€ U3 KpUCTA/IU3aTOpa 00eCTIIeUnBaIach TEMIIEpaTypa oXJIaxaaroniei Boasl He 6omee 40—45
°C.
13. Omnpenenutb pacxoa BOABI Ha OXJAXICHUE KpUCTauIM3aTropa aByxpyubeBo MHJI3
KPUBOJIMHEHHOTO TUIA MPU OTIMBKE HEMPEPHIBHOIUTON 3arOTOBKH C pa3MepamH MOINEPEYyHOro
ceyeHust 200x1310 MM w3 craaum mapku 10mc. Pacxon Boawl MOJDKEH OBITH TaKMM, YTOOBI
obecrnieunBaiach €€ CKOPOCTh JBHKCHHSI B KaHAJIaX 8 M/C.
14. OnpenenuTs NpoAOIHKUTENIBHOCTD PAa3IMBKU cTaiu Mapku CT.3¢cn OAHOM UIABKU, KOJIMYECTBO
OTJIMTBIX MEPHBIX 3aroTOBOK M TOJOBYIO NPOM3BOAMTEIBHOCTh ueThlpexpyubeBor MHIJI3
KpuBoJIMHEHHOro Tumna. PasnuBka Benetrcss u3 350-T cranepa3nMBOYHOrO KOBIIA Ha CISOBI
ceuenueM 2401200 MM ¥ JUTUHO# 8 M CO CKOPOCTBIO BhITSTHBaHuUs 0,72 M/MUH.
15. OnpenenuTh KOJIMYECTBO MEPHBIX HEMPEPBHIBHOIUTHIX 3arOTOBOK M HMX OOIIyI0 Maccy Mo
cienyromuM  ucxoaHbM  gaHHbIM.  Cranp wmapku  10XCHJ| pasmuBamace u3  300-t1
CTallepa3IMBOYHOr0 KoBIIa Ha NByXpyubeBoii MHJI3 kpuBonuueitHoro Ttuma. CisObl umenu
ceueHue 200x1380 MM u mauHy 7 M. CKOpOCTH BBITSTHMBaHHUS CIII00B W3 KpUCTAIIM3aTOpa
cocraBisuia 0,95 m/muH. Yepes 57 MuH ManrHa ObUia aBapHItHO OCTAHOBJICHA.

BHreaynutopHass camocTosTeNbHas paboTa OO0yd4aromuMXcs OCYIIECTBISAETCS B BUJE
U3YYEHHUs TUTepaTyphl [0 COOTBETCTBYIOLIEMY Pa3/eny TUCIUILUIMHBI ¢ TPOpadOTKOM MaTepuasna
Y TIOJrOTOBKOM K 3a4eTy.



IIpuioxkenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUA IPOMEKYTOYHON aTTecTaluu

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUsI H OLIEHOYHBIE CPEACTBA /1JIsl IPOBEAeHH
NPOMEKYTOYHOM ATTeCTALIUM:

CtpyKTypHBI
PYKIYP [Inanupyemsie
3JIEMEHT Onenounsle cpencTaa
pe3yJbTaThl 00y4eHUs
KOMIETEHIUU
OIIK-5 CHOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BATh Ha MPAKTHKE HHTETPUPOBAHHBIC

3HaHUA €CTCCTBECHHOHAYYHbIX, O6H_[I/IX HpO(beCCI/IOHaJ'IBHO'OpI/IeHTI/Ip}IIOH_[I/IX H ClICHHUaJIbHBIX
JUCHHUIIINH AJI IIOHUMaHUs HpO6HeM Pa3sBUTHUA MAaTCPHUAIIOBCACHUA, YMCHUEC BbIABUT'ATh U
PEAIN30BbIBATH HA ITPAKTUKEC HOBBIC BBICOKOB(i)(beKTI/IBHBIe TCXHOJIOTHHN

BBICOKO3( (DEKTUBHBIX
TEXHOJIOTUI

3HaTh HOBBIE Bonpocs! /151 IpoBeeHUsI TEKYLEro KOHTPOJIS 1
BBICOKOA () (DEKTHBHBIC NMPOMEKYTOYHO#
TEXHOJIOTUH B arrecrauuu B (popme 3a4era
KOBIIIEBOM 00paboTke n | PacTBOpuMOCTH ra3oB B MeTaLIe.
HenpepbeiBHOU paznuBke | CrocoObI KOBIIEBOW 00pabOTKM MeTaiia. 3aaadw,
cTanu peliaeMble MpH  KOBILIEBOM 00paboTke MeTaiia
Pa3IUYHBIMU CIIOCOOAMU.
CrocoObl  BHEMEUHOH jAecynbypaluy 4YyryHa.
TpeboBanus, npeabIBIsEMbIE K 1eCYTbPypaTopam.
Hecynbdyparus YyryHa BJlyBaHHEM
MOPOIIKOOOPA3HBIX MAaTEPUAIOB.
Hecynbdyparus 4yryHa MarHuem.
TpeboBanusi, npeIbsABIsEMbIE K TOPOLIKOOOPa3HBIM
MaTepuasam JUis 1ecyibdypanuu MeTauia.
OOpaboTka  MeTaqma  HEWTPAJIbHBIM  Ta3oM.
OcHoBHble 33agaun. CriocoObl BBOJIA HEMTpabHOTO
ra3a B METaJlI.
Bueneunoe BakyymupoBaHue crand. CrocoOsl
BaKyyMHOW 00pabOTKH CTaJIH.
Ymetb BBIIBUTATh U
peain30BbIBaTh HA TeMaTHKa NPAKTHYECKUX 3aHATHI
MIPAKTUKE HOBBIE Pacuer pacxona peppocrniaBoB B KOBII ITPH BBIITYCKE
BBICOKOA()(DeKTHBHBIE | METaJlIa U3 IUIABUJIILHOTO arperara
TEXHOJIOTUU
Bnaners HaBBIKAMH PeaN3aluu IIpumepsbI 3a1aHmii:
Ha MPaKTHKE HOBBIX 1. Onpenemuts  pacxon  ¢eppoMapraniia B

CTaJIepa3IMBOYHBIA KOBII TIPH BBITYCKE MeTalla W3
KUCJIOPOZHOTO KOHBEpTepa BMECTUMOCThIO 250 T st
MoJTy4eHust B crav Mapku Ct.3¢n coiepaHusi Maprasiia
0,55 %, ecimm B TOJYNPOAYKTE NEPEN BBITYCKOM
conepxkaiiocs 0,11 % yrmepona u 0,05 % wmapranua.
Henocrarorye 1aHHbIe MPUHATH CAMOCTOSITEIBHO.

2. Onpenenutsb pacxon beppocuLms B
CTaJlepa3IMBOYHBIM KOBII TIPU BBITYCKE MeTala U3
KHCJIOPOJHOTO KOHBepTepa BMeCTUMOCThIO 300 T s
nomydeHus B cram Mapku 091 2C coneprkanuist KpeMHMs
0,70 %, ecimm B TOJYNPOAYKTE TNEPEd BBITYCKOM
copepxanock 0,09 % yrnepona u 0,01 % xpemHus.
Henocraroniye 1aHHbIe MPUHSATH CAMOCTOSITENBHO.




CTpyKTypHBIi
AJIEMEHT
KOMIETEHINH

[Inanupyembie
pe3yNbTaThl 00YYCHHUS

OneHouHble CpeacTBa

YK-1 crnocoGHOCThIO K KPUTUYECKOMY aHAJIU3Y U OLIEHKE COBPEMEHHBIX HAyYHBIX
JTOCTHKEHHM, TeHEPUPOBAHUIO HOBBIX UECH MPU PEIICHUH UCCIIEI0OBATEIBCKUX U
MPAKTUYECKHX 3a]1a4, B TOM YHCIIE B MEKIUCIUIUIMHAPHBIX 00JIACTSIX

3HaTh BCE METOJIbI U crIoco0bl | Bompochl 17151 mpoBeieHusl TeKylIero KOHTPOJIS H
peanu3au NPOMEKYTOYHOM
AHAITUTHYECKOTO aTTecTanuu B popMe 3a4eTa
MOJIX0/1a K aHATTU3Y [Tpuniun paboTsl YCTAaHOBKU MOPIIMOHHOTO CIIOCO0a
uaen BakyymupoBanus cranu (DH-mpomecc).
[Ipuniun paGoTHl YCTAHOBKU IUPKYJISALMOHHOTO
croco0a BakyymupoBanus crainu (RH-mpomecc).
TexHonorus MOPIIOHHOTO crocoba
BaKyyMHUPOBaHUs cTayd. JlocTuraeMbie pe3ysibTaThl.
TexHonorus LHUPKYJISUOHHOTO criocoba
BaKyyMHUPOBaHUs cTayd. JlocTuraeMbie pe3ysibTaThl.
YCTpoWCTBO KOMIUIEKCA arperara i BaKyyMHOM
00paboTtku ctanu criocooom /IH.
YCTpolCTBO KOMIUIEKCA arperara i BaKyyMHOM
00paboTtku ctanu criocooom RH.
OCOOEHHOCTH TEXHOJIOTUM BAaKyyMHOH 00paboTku
MeTaJuIa JUIs TIOITYYEeHUsI 0CO00 HU3KOTO COICPIKaHMS
yraepoaa (menee 0,01%) B cramu.
OCOOCHHOCTH TEXHOJIOTUM BAaKyyMHOH 00paboTKH
MeTajula ISl TOJIyYeHHs] HU3KOTO COJCPIKaHWUsI
KHCJIOpOJia U yriiepoJia B ctaiu (crainb Mapku 081O).
Ymertb TeHEPUPOBATH HOBBIC
uaeu u 00CyX1aTh .
C10cOBLL TeMaTHKa NPAKTHYECKUX 3aHATHI
Pacuet ocTatouHoro cojepkaHus mpuMeceit
3¢ HEeKTUBHOTO
peleHHs 3a]1a91
Bnaners CIIOCOOHOCTBIO T10 IIpumepsbI 3a1aHmii:

HCIIOJIb30BaHUIO
MIOJIyYE€HHBIX 3HaHUN U
YMEHHH B TaJIbHENIIEM
U1 TPOEKTUPOBAHUS U
COBEpIICHCTBOBAHUS
MPOLIECCOB KOBILIEBOM
00pabOTKHU M pa3IuBKU
cTanu

1. Onpenenuth copepaHue cepbl B METAILIE U CTETIEHb
ero necynbpyparmu ocrne 00paboTku B
CTaJIepa3IMBOYHOM KOBIIIE MU3BECTHIO B KoymmdecTse 1,2 %
OT Macchl METAILIA, €CIH Mepesl 00pabOTKOM coepkaHye
cepbl paBnsuiock 0,020 %, B mporiecce BhITyCKa MeTaslia
W3 KUCJIOPOJHOrO KOHBepTepa BMecTUMOCThIO 300 T B
KOBIII ITONAJIOo 2 T uiaka. Hempocraroiye 1aHHbIe TPUHSTH
CaMOCTOSITEITBHO.

2. OnpenenuTh 0OCTATOYHOE COJIEPKAHUE PACTBOPEHHOTO
Bojopoaa B ctami Mapku 30XH3A, ecrn naBneHue B
ra3oBoil (haze kKamepbl IMPKYISIHOHHOTO BaKyyMaTropa
cocrapimsier 0,8 Mm pr. cr. Henocraromme ngaHHbIE
TIPHHSITH CAMOCTOSITEIIBHO.

YK-2 crnocoOHOCTBIO MPOSKTUPOBATH M OCYIIECTBIIATH KOMIJIEKCHBIC UCCIICIOBAHMS, B TOM
YHCIIE MEXIUCIUIUIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CHCTEMHOTO HAyYHOT'O MUPOBO33PEHUS C
VCIIOJIb30BAaHNWEM 3HAHUM B 00JIaCTH UCTOPHH U Hrocobuu HAyKu

3HaTh

HAayKOBCIYCCKUEC
OCHOBaHUA
METOJ0JIOTHHN

BOHpOCbI IJISl MPOBEACHUA TEKYIIECI0o KOHTPOJIA U
NPOMEKYTOYHOM
arrecrauuu B ¢popMme 3a4yera




CTpyKTypHBIi

[Inanupyembie
DIIEMEHT OrneHOYHBIE CPENICTBA
pe3yNbTaThl 00YYCHHUS
KOMIETEHINH
Texnonorus o0pabOTKK MeTalla Ha arperare «Imeyb
— KOBI». JlocTUragmMbie pe3yIbTaThl.
O6paboTka  cramu B KOBIIIE  TBEPJBIMHU
[IJTAKO0Opa3yOIUMHU CMECSIMHU (TLIC).
Jlocturaemble pe3yiabTaThl.
@DakTophl, BIUAIONIME HA 3apOXKIACHHE W POCT
KpPHUCTAJIJIOB MPU 3aTBEP/I€BAHUU CTAJIH.
CyIIHOCTh KOHIEHTPAIMOHHOTO TEePEOXIAKICHHUS
CTaJIu.
Kpucrannuieckoe CTpoeHHE HEMPEPHIBHOIUTHIX
3arotoBok, OmMThIX Ha MHJI3 ¢ wu3ornyroit
TEXHOJIOTMYECKOU OCBIO.
[IpuurHbI pa3BUTHA JUKBAIMOHHBIX MPOIECCOB MPHU
KPUCTAJLTU3AIIHU CTAJIH.
JennputHas XUMHYECKast HEOJIHOPOJAHOCTh
HEMPEPHIBHOIUTON 3arOTOBKHU.
3oHanbHas XUMHYECKas HEOJIHOPOJHOCTD
HEMPEPHIBHOINTON 3arOTOBKH.
YmeTh MIPUMEHSTh KPUTEPUH
OIICHKH JTOCTOBEPHOCTH
pE3yJIbTaTOB TemaTuka NpaKTHYECKUX 3aHATHI
TEOPETHUECKOTO Pacyer pacxoma MarepualioB TPU  KOBIIECBOKH
UCCIIETOBAHMUS: o0paboTke cTanu
MPEIMETHOCTb,
MOJIHOTA,
HEMPOTUBOPECUNBOCTb,
HTEPIEPTHUPYEMOCTH,
MIPOBEPSEMOCTb,
JIOCTOBEPHOCTD
Bnanets HaBBIKaMH IIpumepsbI 3aaHmii:
TJIAHUPOBAHMUS, 1. Ompenemuts pacxoll HEHUTPAILHOTO Ta3za — aproHa,
MIPOEKTUPOBAHUS U BIyBaeMOI'0 B METaJlI, BHIIUIABIEHHBINA B KHCIOPOIHOM
OCYIIECTBIICHUS KOHBEPTEPE M HAXOJSIIHICS B CTAICPA3TMBOYHOM KOBIIIE,
KOMIUIEKCHBIX JUTS CHIDKEHUS COZIEprKaHust Bojopoza ¢ 6 1o 1,5 ppm.
MEXIUCIHUIUTHHAPHBIX | 2. OnpeneniTs pacxo/] N3BECTH IPY HABEIICHHH «OEIIoro)

HUCCIeJ0BaHUU B
paMKax Hay4YHOTO
KOJUIEKTUBA

IJJaka Ha arperare <«KOBII-TIEUb» I TPOBEICHHS
necynbyparmy Metayuia Macco 370 T, B KOTOPOM J10
o0pabotku coxmeprkanock 0,012 % cepebl, a mocne Hee —
0,005 %; macca muiaka B KOBIIe 0 00paboTky paBHa 6,5
T. Hefocrarorye 1aHHbIe IPUHSATH CAMOCTOSITEIHHO.

YK-3 rOTOBHOCTBIO yUacTBOBATh B pab0TE POCCHUCKHUX M MEXTYHAPOIHBIX
UCCIIEI0BATEIBCKUX KOJIJIEKTUBOB MO PELICHUIO HAYYHBIX U HAy4YHO-00pa30BaTeIbHbIX 33134

3HaTh

Hay4YHbI€ OCHOBBI
OpraHu3aiyu padoThl
TBOPUYECKOTO
KOJIJICKTHBA,
TJTAaHUPOBAHUS
9KCIIEPUMEHTA; METO/IbI
CHCTEMHOI'0 aHaJIM3a

Bomnpocsl 1J1s1 npoBeieHUs TEKYLIEro KOHTPOJISI U
NPOMEKYTOYHOM
arrecTanuu B popme 3auera
Hocrounctsa u Hepoctatku MHJI3 BepTukansHoro n
KPHUBOJIMHEWHOI'O TUIIOB.
Ponp mpomeKyTOYHOrO KOBIIA IIPH HENPEPHIBHOU
pa3IUBKE CTaJIH.




CTpyKTypHBIi

[Inanupyembie
IIEMEHT OneHouHble CpeacTBa
pe3yNbTaThl 00YYCHHUS
KOMIIETCHIIUH
[Ipenna3znauenuie u BUAbI Kpuctamuimzaropo MHJI3.
Bropuunoe OXJIQXKICHUE HETIPEPBIBHOJIUTON
3arOTOBKH.
3aBUCHUMOCTb CKOPOCTHU BBITATMBAHMS 3arOTOBKU M3
KPUCTAJIN3aTOpPa OT APYIHX [1apaMeTPOB Pa3IUBKH.
OyHKIMU U1aKo00pa3yromieit cMecH B
kpuctaumzarope MHJI3.
OCOOEHHOCTH TEXHOJIOTHS HENPEPHIBHOW PAa3IMBKU
CTaJIM METOJIOM «ILJIABKA Ha IUIABKY.
Pa3sHOBUIHOCTH ~ yCTPOMCTB  JIEKTPOMArHUTHOIO
NepeMENINBaHnsg  MeTajula [pU  HENpEepbIBHOU
pa3IuBKe.
Ymetb 000CHOBAHHO
dbopMynupoBaTth
METO/bl BBIITOJIHEHUS TemaTnka NpakTHYeCKUX 3aHATHH
Hay4yHO- Pacuer npoaomKUTENIbHOCTH 3aTBEPAECBAHMS
HCCIIEA0BATENbCKOM HEMPEPBHIBHOJIUTOMN 3arOTOBKH U JJIMHBI JIYHKU
3aJ1a4uM; IJIAHUPOBATh U | )KUJIKOTO MeTallia
BBIIIOJIHATh
HCCIIEIOBATENBCKYIO
paboty
Bnaners MpueMaMy U METOAaMH IIpumep 3axanus:
WCIIOHEHUS HayuyHbIX | OnpeaenuTb MpOJIOJDKUTEIFHOCTh 3aTBEPACBaHUS
3a1a4 cnsiO0BOM  HENMPEpPBIBHOIMTONW  3arOTOBKU |

MPOTSKEHHOCTh JTYHKH JKUJIKOTO METaljia B Hel Mpu
paznuBke cranu Mmapku 171'1C—Y Ha kpuBoIMHENHON
MHJI3 ¢ BepTUKaIbHBIM YYACTKOM TIO CJICTYIOITUM
HCXOJHBIM JaHHBIM:

pa3Mepbl TONEPEeYHOro CceueHus ciusdba —
300%2500 mwm;
CKOPOCTH BBITSATUBAHUS cisiba u3

kpuctammsatopa — 0,55 mM/muH;
TEMIEpaTypa MeTala B TPOMEKYTOUYHOM
koBIre — 1537 °C.

I1K-1 cnocoOHOCTh aHATU3UPOBATH MOJHBIA TEXHOJIOTMUECKUN UK MOTYYEHUsI U 00pabOTKH

MaTCpHraJIOB

3HaTh

TEXHOJIOTHIO
IIOATOTOBKH IIUXTHI,
BBIIJIaBKH, KOBILIEBON
00pabOTKHU M pa3IuBKU
CTau

Bonpocs! 1J1s1 NpoBeAeHUs TEKYLEro KOHTPOJIS U
NPOMEKYTOYHOM
arrecrauuu B ¢gopMme 3a4era
[IpenHa3HaueHue U TEXHOJIOTHUS MSTKOTO O0XKaTHs
3arOTOBKH.

OpFaHI/ISaHI/Iﬂ ABTOMAaTHU4YC€CKOI'O nmoaacpIKaHuAg
YPOBHA MCTAJlJIa B KPUCTAJLIU3AaTOPEC.
ABTOM&TI/I?;I/I]I)OB&HHBIG CHCTCMBI BTOPHUYHOTI'O

OXJIQXK/ICHHS 3arOTOBKHU.
JedexkTsl (GopMBI HEMPEPHIBHOIUTON 3arOTOBKH:
BH/IbI, IPUYMHBI BO3HUKHOBEHUSI.

[ToBepxHOCTHBIE  J€PEKTHI  HEMPEPHIBHOIUTON
3aroTOBKH: BUbl, TPUUYUHBI BOZHUKHOBEHUSI.




CrpyKkTypHBIH
TPYKTYP [Inanupyembie
AJIEMEHT OueHoYHbBIE CPEACTBA
pe3yNbTaThl 00YYCHHUS
KOMIIETCHIIUH
BnyTtpennue neeKThI HEIPEPBIBHOIUTON
3aroTOBKH: BUJbl, TPUYHUHBI BOZHUKHOBEHUSI.
YmMmers aHaJIU3UPOBATh
B3aUMOCBS3b .
TemaTnka NpakTHYeCKUX 3aHATHI
TEXHOJIOTUH
Pacuer pacxozna Bosibl Ha OXJIaXI€HHUE
MOATOTOBKU LIUXTBHI,
. | kpuctannuzatopa MHJI3
BBITIJIABKH, KOBIIEBOM
00pabOTKH U pa3IMBKU
CTaJIN
Bnaners HaBbIKAMM aHAJIN3a IIpumep 3axanus:
B3aUMOCBSI3U OrnpeaenuTh pacxo/l BOAbI Ha OXJIAXKICHUE
TEXHOJIOTUU KpUcCTaJUIM3aTopa AByxpyubeBoit MHII3
MOATOTOBKU IIUXTHI, KPUBOJIMHEWHOT'O TUIIA TTPH OTIUBKE
BBIIIJIABKH, KOBIIEBON | HEIIPEPBHIBHOJIUTOM 3arOTOBKH C pa3MepaMu
00paboTku 1 paznuBku | mornepeunoro ceueHus 200x1310 mm u3 cramu
CTaIu Mapku 10mnc. Pacxo Boabl 10JKeH OBITh TaKUM,
9TOOBI 00ECIIeYNBATIACH €€ CKOPOCTh ABMKCHHUS B
KaHanax 8 m/c.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTANIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas arrectanus 1o qucuuruiiHe « Bueneunas oOpaboTka v pas3jinBKa CTaIM
npoBoAMTCS B (hopMe 3adeTa.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

— Ha OLIEHKY 3a4YTeHO0 — aCIUPAHT JIOJDKEH MMOKa3aTh BHICOKHI YPOBEHb 3HAHUN HE TOJIBKO
Ha YpOBHE BOCIPOU3BEACHUSI U OOBSICHEHHUS HH(POpPMALMM, HO M HHTEJUIEKTyalbHbIE HABBIKU
pelicHusd HpO6HeM MU 3ala4, HAXOKACHUA YHHKAJIBbHBIX OTBCTOB K HpO6JIeMaM, OLCHKU U
BBIHECEHUS KPUTUYECKHUX CY>KICHHUIA;

— Ha OLEHKY He3a4YTeHO0 — aclUpaHT HEe MOXKET II0Ka3aThb 3HAaHMUS Ha YpPOBHE
BOCIPOM3BEICHUS U 00BsICHEHUSI MH(POPMAIIUH, HE MOKET I0Ka3aTh HHTEJUIEKTYalbHbIe HABBIKU
pelIeHus IPOCThIX 3a1aY.



