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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanmsaruu B 2026 - 2027
y4ueOHOM ToJy Ha 3acefaHuu kadenpsl TexHonoruit 00pabOTKH MaTEepHAIIOB

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.b. Momep

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa 1y peansaruu B 2027 - 2028
y4ueOHOM ToJTy Ha 3acefanuu kadeapsl TexHomoruii 00pabOTKH MaTepuaioB

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii A.b. Monnep

Pabouast nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s pean3aiuu B 2028 - 2029
y4eOHOM rojy Ha 3acegaHuu Kadeapsl TexHoJOrHi 00pabOTKM MaTepHaioB

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.b. ﬁomep

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
yueOHOM rojy Ha 3acefanuu Kadeapsl TexHonoruii 00pabOTKU MaTepraioB

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.b. ﬁomep

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceqanuu Kadgeapbl TexHoaoruit 00padoTKU MaTepuaioB

IIporokom ot 20 . Ne
3aB. kadeapoii A.b. Monnep




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssMu oCBOCHUS AUCIHUTUIMHBI « T€XHOIOTUU MTPOU3BOCTBA JIMCTOBOIO IMPOKATA»
SIBJISICTCSL:

- pa3BUTHE Y CTYJICHTOB JTUYHOCTHBIX KA4ECTB, a TAKKe (DOPMHUPOBAHHE
PO eCCUOHAIBHBIX KOMIIETEHIIUH B COOTBETCTBUHU ¢ TpeboBanusmu O@I'OC BO mo
HarpasJieHu10 moaroroBku 22.03.02 Meramtyprus;

- (hopmupoBaHUE Y CTYJCHTOB 3HAHUN, YMEHUN U HABBIKOB ITPHUMCHCHHUS
OOIIECTEXHUYECKHUX U CIICIUATBHBIX TUCIUTUIMH JUI U3YYCHHS U Pa3pabOTKu
TeXHoJIornueckux nporeccoB OMJI Ha npuMepe TEXHOJIOTUU TPOU3BOCTBA JIMCTOBOTO
MPOKaTa Pa3IM4YHbIX BUJOB U Pa3HOOOPA3HOTO HA3HAYCHUS.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Jucnumimza TexHonoruu npon3BoACTBA JUCTOBOTO MPOKaTa BXOAUT B YacTb
y4eOHOr0 miaHa (OPMUPYEMYIO YYaCTHHKAMU 00pa30BaTeIIbHBIX OTHOIICHUIH
00pa3oBaTeNbHON POTPAMMBI.

JUis n3yueHust JUCUUIUIMHBL He0OX0AUMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(OpMHPOBAHHBIE B pPe3yJIbTaTe U3YUYEHUS TUCLMIINH/ IPAKTUK:

Teopust 00pabOTKH METAJUIOB 1aBJICHUEM

duznyeckue CBOWCTBAa METAIIIIOB

MarepuanoseneHue

Mertannypruueckas TEIUIOTEXHUKA

O06opynoBaHMsI TPOKATHBIX LIEXOB

O6paboTka 1 aHATTN3 TEXHOJIOTMYECKOW MHPOPMALIUU

OCHOBBI MEXaHUKH 00PaOOTKU METAJJIOB JaBIEHUEM

VYyeOHas - mpakTHKa 110 MOTYYEHHUIO IEPBUYHBIX MPO(ECCHOHATbHBIX YMEHUH U
HaBbIKOB, B TOM UYHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAyYHO-UCCIIEI0BATEbCKON
NEeSITeIbHOCTH

MaremaTtnueckas CTaTUCTUKA B METAJUTypruu

Mertposorus, cTaHgapTHU3aLMs U CepTHPHUKAIHS

VYyeOHasi - O3HAKOMUTEIbHAS MPAKTHUKA

3HaHus (YMEHHUs, BIAICHNUS), IOIYyYCHHbIE IPU U3yYE€HUU JAHHON TUCLUIUIMHBI
OyayT HeOOXOAMMBI [Tl U3YYEHUS TUCIMITIINH/TIPAKTHK:

MeTo/1bl ONTUMHU3ALIUU TEXHOJOTUYECKUX MTPOLIECCOB

MonenrpoBaHue NpOLECCOB MPOKATHOTO MPOU3BOICTBA

[IpoekTHast neATEIBHOCTD

KypcoBas nayuHo-uccieoBarenbckas padora

OCHOBBI aBTOMAaTH3AI[MH TEXHOJOTHYECKUX MPOLIECCOB 0OPaObOTKH METaIOB
JaBJIICHUEM

OCHOBBI TPOEKTUPOBAHUS 1IEXOB 00paOOTKH METAJIOB 1aBJICHUEM

[TonroroBka K 3aliyTe U 3allUTa BHITYCKHON KBaTH(pUKANOHHON pabOThI

[TonroroBka k cade U caya rocyJapCTBEHHOTO 3K3aMeHa

[Tpon3BoacTBEHHAS — IPEAAUILIOMHAs PAKTUKA

Tepmuueckas 06paboTKa B MPOKaTHOM IPOU3BOJICTBE

TexHonoruu riry0okoi nepepaboTKi METaJIJIOB

3 Komnerenuuu ody4arouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOAYJIS1) M IVIAHUPYEMble Pe3yJIbTAThl 00y4YeHUs

B pe3ynbrare ocBoeHus qucuuminHbl (Monyis) «TexHonornu npousBoJCcTBa
JMCTOBOIO IIPOKaTa» 00y4aroLuiics JOKEH 00J1aaTh CISAYOIUMU KOMIIETEHIIUAMU:



Kon nnaukaropa

NHaukaTop AOCTHIKEHUSI KOMIIETCHITUH

[TIK-2 I'oToB omnpenensTh OpraHu3aliOHHbIE U TEXHUYECKHUE MEPHI JIsl BHITTOJTHEHUS

IIPOU3BOJCTBCHHEBIX

3aJaHUH 110 BBIITYCKY XOJI0IHOKATAHOTO JINCTA

[1K-2.1

AHanM3upyer yCTpOHUCTBO, COCTaB, HA3HAUEHUE, KOHCTPYKTUBHBIE
O0COOCHHOCTH, MPUHITUI PabOTHI, IPaBHUJIa KCIUTyaTalluu U
TEXHUYECKOTO OOCITyKHMBAaHUS 000PYI0BaHUS, MPUOOPOB U MEXAHU3MOB
11€Xa 110 IPOMU3BOJCTBY XOJIOJHOKATAHOTO JIMCTOBOTO IPOKATa

I1K-2.2

AHaIM3upyeT TEOPUIO U TEXHOJIOTHIO TepMUYECKOi 00paboTKH,
TpaBJICHUS, XOJIOJHON MIPOKATKH U PE3KU JIMCTOBOTO MPOKATa.
AHanu3upyer nokazaTesu paboThl TEXHOJIOTHYECKUX YUYaCTKOB IeXa Mo
MIPOU3BOJICTBY XOJIOJHOKATAHOIO JIKCTA MIPH BBHIOJIHEHUU
MIPOM3BOJICTBEHHBIX 3aaHuii. [IpuHHMaeT perienust 0 BHECEHUH
perJaMeHTHPYEMbIX KOPPEKTHPOBOK B TEXHOJIOTUYECKUX MTPOLIeccax
Y4aCTKOB I1€Xa M0 MPOU3BOJICTBY XOJIOAHOKATAHOT'O JIMCTOBOTO MTPOKATa

[1K-2.3

AHanm3upyeT U3MEHEHHs TToKa3zaTesiel mpoliecca Mpou3BOJICTBA
XOJIOJTHOKATaHOT0 JJUCTOBOr0 npokaTa. KoHTpoaupyeT kauecTBo
XOJIOJIHOKATaHOTO JIMCTOBOTO MPOKaTa Ha CTAAMSIX TEXHOJIOIMYECKOT O

MPOLECCa U TOTOBOM MPOAYKIHUH

[1K-4 CriocoO¢eH onpeaensaTh OpraHu3alMOHHBIC M TEXHUYSCKHE MEPBI JIJIs1 BHIITOJTHCHHS

IIPON3BOJCTBCHHBIX

38,I[3.HPII>1 I10 BBIIIYCKY I'OPAYCKATAHOI'O IIPpOKAaTa

[1K-4.1

AHanM3upyeT yCTPONCTBO, COCTAB, HA3HAYCHHUE, KOHCTPYKTHUBHbBIC
0COOEHHOCTH, IPUHIIUI PpadOTHI, IPABUIIA IKCIUTyaTallUU U
TEXHUYECKOTO OOCITyKHBaHUS 000PYIOBaHUS, IPUOOPOB U MEXAHU3MOB
11€Xa 10 MPOU3BOJICTBY TOPAYEKATAHOIO MPOKaTa

[1K-4.2 BrrsBisieT kintoueBble mapamMeTpbl TEXHOJIOTMYECKUX IPOLIECCOB
YYacTKOB 11€Xa 10 IPOU3BOJICTBY IOPSYEKATAHOTO IPOKATa, BIUSIOLIUE
Ha Ka4eCTBO I'OTOBOM MPOYKIUU

IK-4.3 OrnleHUBaET MPOU3BOJICTBEHHYIO CUTYAIIUIO B TEXHOJIOTUYECKUX

OTAEJIEHUAX LI€Xa MO MPOU3BOJACTBY TOPAYEKATAHOTO MPOKATa.
KonTponupyer kauecTBO ropsiuekaTaHOro MpoKaTa Ha CTaIusIX

TEXHOJIOTHYCCKOI'0 Ipo1ecca u TOTOBOH MPpOAYKIINH




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 6 3a4eTHBIX eIUHMI] 216 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKkTHas padota — 14,4 akaj. 4acoB:
— ayautopHas — 10 akaj. 4acos;
— BHeayauTopHas — 4,4 akajl. 4acos;

— camocTosTelbHas padoTta — 192,9 akaz. yacos;

— B (hopme npakTHyecKoi moarotToBku — 0 akaj. Jac;
— MOJIrOTOBKA K AK3aMeHy — 8,7 aKaJl. 4yac

®dopma aTTecTaluu - IK3aMeH, KypCOBOU MPOEKT

AynutopHast g
KOHTaKTHas paboTa E = dopma TeKyero
=4
B aKaJ. yacax g Bu KOHTPOJISI
Pazgen/ Tema 2, ( A ) £ A . P Kon
> 3 © | caMOCTOSITENIFHOM | yCIeBaeMOCTH U
JUCLUATUINHBI S £« . | xommerenyu
g £ padoThI MIPOMEKYTOUHOM
Tlex nab. | mpaxT. Z'g arTecTalun
3aH. 3aH. O =
1.
1.1 Copramenr, cucrema CaMOCTOSITEIIEHOE
TpeOOBaHMI K Ka9eCTBY U n3ydeHune KoHtposbHas TK-4.2. TIK
TEXHOJIOTHYECKHUE CXEMBI 4 37,4 yueOHO# 1 -
. abora No 1 2.3, IK-4.3
MPOM3BO/ICTBA JINCTOBOTO HaY4YHOM p ’
npokaTa JIUTEPATYyPBHI
CaMOCTOSITEIIbHOE
U3yueHHe
1.2 IIpouzBoacTBO 2 36 yueOHO# 1 KonTponpras TIK-4.1, TIK-
KpyNHOTa0apUTHBIX JINCTOB HAyJHOU pabora Ne 2 4.2, TIK-4.3
JATEPaTypHl,
pelieHue 3a/1a4
CaMOCTOSITETTEHOE
U3yueHHe
1.3 IIpouzBoacTBO o
U_mpoi ononoiHoix’I 15 395 yueOHOH U Konrtponsnas I1K-4.1, TIK-
FOPAYEKATAHOM CTATH ' ' Hay4yHOU pabora Ne 3 4.2, TIK-4.3
JIUTEPATYPHI,
peuieHue 3a1a4q
4 CaMOCTOSTENBHOE
n3ydeHue
1.4 IIpoussoacTso
N o qeOHOH 1 KonTponbHas TIK-2.1, TIK-
XOJIOTHOKATaHOH JINCTOBOM 1,5 40 y N p y
cranm HaY4YHOU pabora Ne 4 2.2,TIK-2.3
JUTEPaTypHl,
pelieHue 3a1a4
CaMOCTOSITEIIbHOE
U3yueHHe
1.5 IIpousBoacTBO o
J'II/ICTOI:;OI‘O HHOKaTa c 1 40 yueOHOit 1 KonTponbhas TIK-2.1, TIK-
HOKDEITHEM p Hay4YHOU pabora Ne 5 2.2, 1IK-2.3
p JIUTEPATYPHI,
peleHue 3a1a4




AynautopHas g
KOHTaKTHas paboTa E z dopma TeKyIIero
. s I Bu KOHTPOJIS
Paznen/ Tema 2 (B axan. uacax) £ A . p Kon
> & © | caMOCTOSITENIBHOM |  YCIEeBaeMOCTH U
JIACIUILIAHBI & [~ N KOMIIETEHIIMH
g £ padoThI MIPOMEKYTOUHOM
Tlek. mab. | mpaxT. Z'g arTecTaluu
3aH. 3aH. [ORRS
TIK-4.1, TIK-
4.2, 1IK-4.3
1.6 Dk3amen -2 '
TIK-2.1, ITK-
2.2, IIK-2.3
Hroro no paszzeiy 4 6 192,9
Hroro 3a cemectp 4 6 192,9 JK3aMEH,KII
3K3aMeH, KypCoBOH
Hroro no aucuuruinye 4 6 192,9 » KYP
MPOEKT




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

C uenbplo peaan3anuu KOMIIETEHTHOCTHOTO MOX0/a, a TaKxke (popMupoBaHUs U
pa3BUTHA TPO(HEeCCHOHATBHBIX HABBIKOB 00YYAIOIIMXCS PEaTU3yIOTCS CIEAYIONINE CPECTBa,
CIOCOOBI M OPraHU3alMOHHBIC MEPOIPUITHUS:

- U3y4YEeHHE TeOPETUYECKOro MaTepuasa IUCUUIUIMHBI Ha JIEKIHUAX C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSITEIbHOE U3yUYEeHUE TEOPETUUECKOT0 MaTepuaa JUCIUILINHEL C
HCIOJIb30BAaHUEM METOJMYECKHUX Pa3pabOTOK, CIIeNHaIbHON yueOHOW U HAyYHOU
JTUTEPaTypHI;

- (hopmupoBanue u pazputue NpodecCHOHaTbHBIX HABBIKOB 00YYaIOIINXCsl HA
MPAKTUYECKUX 3aHATHUSX.

B n3no)keHnu JTeKIIMOHHOT0 MaTepHalia U Mpy IPOBEACHUH MMPAKTUYECKUX 3aHATUN
MperoaraeTcs nepexo OT penpoAYKTUBHBIX METOJI0B O0yUEHUS K YaCTUYHO-TIOMCKOBBIM
Y UCCIIEJIOBATEILCKUM METOIaM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUYECKOE MBIIILIICHHE,
YMEHHE apTyMEHTUPOBATh U OTCTaNBaTh COOCTBEHHOE MMOHUMaHUE Borpoca. C 3TOH 1eNblo
BO3MO>KHO UCIIOJIb30BAHUE METOJI0B SBPUCTUUYECKUX BOMIPOCOB U OPIUHCTOPMHUHTA
(MO3rOBOM aTakm).

CamocrosiTenbHas paboTa CTyIEHTOB JIOJDKHA OBITh HAIPaBJICHA HA 3aKPETICHHUE
TEOPETHYECKOT0 MaTepualia, u3JI0KEHHOTO MpernoaBaTeieM, Ha MpopadboTKy TeM,
OTBEJCHHBIX HA CAMOCTOATENIbHOE U3YUEHHE, TIOJITOTOBKY K UTOTOBOM aTTECTAILIHH.

B xoxe 3ansaTuii npezmnonaraeTcsi HCHOJIb30BaHNE KOMILIEKCA MHHOBAIIMOHHBIX
METOJIOB aKTUBHOTO OOYUYCHHSI CTYICHTOB, BKIIFOYAOIIETO B CeOsI:

- CO3/1aHKE MPOOJIEMHBIX CUTYaAIlUN C TTOKA3aTeJIbHBIM PEIICHUEM MPOOJIEMbI
MpernoiaBaTelieM;

- CaMOCTOSITEIBHYIO TTOMCKOBYIO JEATEILHOCTh B PEIICHUN YUEOHBIX MPOOIIeM,
HaIpaBJIsIEMYIO MIPENOaBaTeNIeM;

- CaMOCTOSITEIFHOE pelIeHue MPOoOIeM CTYIeHTaMH O KOHTPOJIEM MPEToAaBaTes;

-HCTIOJIb30BaHUE TEXHOJIOTHUHU MTPOCKTHOTO OOYUEHHUSI C OpraHu3aIuen
00pa3oBaTeNbHOrO MPOIecca B COOTBETCTBUH C aJITOPUTMOM TOITAIMHOTO PEIICHHS
npoOJIeMHOM 3a1a4H.

Peanuzanus ”HHOBAIIMOHHBIX METO0B O0yUEHHUSI BO3MOXKHA C UCTIOIb30BAHUEM
CJIEIYIOIIUX TIPUEMOB:

- IHCTPYKTaX CTYJICHTOB I10 COCTABJICHUIO Ta0JIUII, CXeM, Tpa)uKOB C MPOBEJICHUEM
MO-CJICYIOIIETO UX aHAJIN3a;

- MPUMEHEHHE PEKOMEH IAlIUi 110 COCTABJICHUIO TE3UCOB U KOHCIIEKTOB TI0
MPOYUTAHHOMY MaTepuay;

- PacKphITHE TPEToaBaTeseM IPUYUH U XapaKkTepa Hey1ad, BCTPEUAIOIIUXCs TTPU
pelieHny npobiieM;

- IEMOHCTpAIHS ATbTEPHATUBHBIX MOIXO0/I0B K PEIICHUI0 KOHKPETHOU MPOOIIEMBI;

- aHaJIM3 MOJYYCHHBIX PE3yJIbTATOB U OTHICKAHHE TPAHUI] KX TPUMEHUMOCTH;

- UCTIOJL30BaHME 3aaHUM JJII CAMOCTOSITEIIBHOM PaOO0THI C H30BITOYHBIMHY JTAHHBIMHU.

Kpowme Toro, B mporiecce 00ydeHust JIEKIIUN MTPOXOISIT KaK B TPATUITMOHHOU (popme,
TaK U B hopMe JeKIU-KOHCYIbTAllUM, TJI€ TEOPETUYECKUIN MaTepuall 3apaHee BhIaeTCs
CTYJICHTaM JIJIsl CAMOCTOSATEIILHOTO U3YUYEHUS, JIISl TIOJITOTOBKH BOTIPOCOB JICKTOPY. Takum
00pa3oM, JIEKIUS MPO-XOAUT IO TUITY BOTIPOCKI-OTBETHI-TUCKYCCHSI.

Hcnonp3yrotes Takxke HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbBIE
TEXHOJIOTMH, TAKUE KaK JIEKIUA-BU3yalu3alus. B xoae 3Toi JeKInK U310KEHNE
coJiepKaHusl COMPOBOXKAAETCS MPE3ECHTALIUEH.

JIeKIIMOHHBIN MaTepual 3aKperIseTcs] B X0/1€ MPAKTHUECKUX HIIN JTa00paTOPHBIX
paboT, Ha KOTOPBIX BBIMOIHSIOTCS TPYIIIOBBIC WM WHAWNBUIYAIbHBIE 33IaHUS 110
poraeHHOU Teme. [Ipu mpoBeAEeHNH TaKUX 3aHATUNA UCOJIB3YETCA METOI KOHTEKCTHOTO
o0ydeHus, KOTOPBIN TTO3BOJISIET YCBOUTH MaTepUAIl ITyTEM BBISBIICHHS CBSI3EH MEXKTY



KOHKPETHBIM 3HAaHUEM U €T0 IPUMEHEHHUEM.

B kadyecTBe MHTEPAKTUBHBIX METOJIOB UCIIOJIB3YETCS yueOHast JUCKYCCHS,
MpeACTaBIIsIoNnas coboi 6eceny, B X0/1e KOTOPOH MPOUCXOAUT OOMEH B3TJIAIaMHU T10
KOHKpETHOM mpobieme. J[aHHBI METO1 UCTIOIB3YETCS ITPU COOECeIOBAaHUAX T10
00CYXICHHIO UTOTOB BBIITOJIHEHHUS KOHTPOJIBHBIX PaboT.

CamocrosiTenbHas paboTa CTyICHTOB CTUMYJIMPYET CTYJICHTOB K CAaMOCTOSTEIbHOM
MPOpabOTKEe TEM B MTPOIIECCE BBIMOIHEHUS KOHTPOJIBHOU PabOThI, B POIECCe MOATOTOBKU K
HTOT'OBO aTTECTALIMHU.

6 YueOHO-MeTOAHYeCKOe o0eceyeHne CaMOCTOATEIbHOI PadoThl 00y4YaloIMXCs
[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBnenHsl B IpUIOKEHUHIX 2, 3, 4

8 YueOHo-MeTOAMYEeCKOe U MH(POPMALIMOHHOE o0ecTieYeHre JUCHMITIUHBI

a) OcHoBHas JIMTEepaTrypa:

1.Pyackoii, A. Y. Teopusi 1 TEXHOJIOTHUS IPOKATHOTO MTPOU3BOJICTBA : yueOHOE
nocobue 11 By3oB / A. U. Pyackoit, B. A. JIyneB. — 5-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2024. — 528 ¢. — ISBN 978-5-507-50319-3. — Tekcr : anekTpoHHbIH // JIaHb :
3JIeKTpOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/417905 (nara
obpamienus: 10.01.2026). — Pexxum gocTyma: Juis aBTOPH3. MOJIb30BaTECH.

2. Koncrantuno, M. JI. OCHOBBI TEXHOJOTHYECKHX MPOIECCOB 00pabOTKH METAJLJIOB
nasiacHueM : yueonuk / M.JI. Koucrantunos, C.b. CunenbHUKOB. — 2-€ u31., cTep. — MOCKBA :
NHOPA-M, 2025. — 487 c. — (Cpeanee mupocdeccuonansHoe oOpazoBanue). - ISBN
978-5-16-017926-1. - Tekcr : AIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2171238  (mata oo0pamenus: 10.01.2026). — Pexum
JOCTYTIA: 110 MOATHKCKE.

3.PymsiaiieB M. U. Teopust 1 TeXHOJIOTUS MPOU3BOJICTBA TPOKATa U METAIIIOU3AEIHM :
yueOHOoe mocobue [mns By3oB] / M. U. Pymsauuer, A. H. 3aBamumuH ; MarauToropckui
roCy1apCTBEHHBIN TeXHUYeCcKni yHUBepcuteT uM. I'. M. Hocosa. - Maruuroropck : MI'TY um.
I W. Hocosa, 2024. - 1 CD-ROM. - 3arn. c¢ Turyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/22733 (nata obpammenus: 10.01.2026).
- ISBN 978-5-9967-3059-9. - TekcT : »nmeKkTpoHHbIM.- Pexxum poctyma: uisi aBTOPH3.
MOJIb30BaTENEN.

0) /lomoJiHUTE/IbHAS JINTEPATYypa:

1.Canranuk, B. M. TexHonorus nmpou3BOJCTBa JUCTOBOM CTalu: yueOHOE ocodue /
B. M. Canranuk, M. U. Pymsunes; MI'TY. - Marautoropck: MI'TY, 2013. - Tekcr:
anekTponusii - URL: https://host.megaprolib.net/MP0109/Download/MObject/377  (nara
obpamenus: 10.01.2026).

2.PymsanieB M. 1. OGpaboTka MeTasioB JaBIEHHUEM U XapaKTEPUCTUKHU KadecTBa
npoaykiuu : yueonoe nocodue / M. U. Pymsnues, H. M. Jlokotynuna, A. b. Momnep ; MI'TV. -
Marnutoropck : MITY, 2013. - 1 omekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/422. - TekcT : 31eKTpOHHBIA. — (IaTa
obpamienus: 10.01.2026 )

3. Pymsiaie M.U. O6opynoBanue sl TPOM3BOJICTBA U KAUYECTBO MPOIYKIIMH B IIEXaX
ropstueii mpokaTku : yueOHoe nocooue / M. U. Pymsanes, O. B. Cununkuid, 1. Y. Kunsus,
O. b. Kanyruna ; MI'TVY. - Marautoropck : MI'TVY, 2017. - 1 anektpos. ont. quck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20751. - TekcT : 3AeKTPOHHBIA.
— (mara obpamienus: 10.01.2026)

4. Canmranuk B.M. BsicokonpodHble cTanu Aisi TpyO OONBIIOro AMaMeTpa U METO b
WX UCIBITaHHH : yueOHoe mocodue / B. M. Canranuk, /[. H. Yukumes, E. b. [Toxumaera, 10. A.
[Moxumaes; MI'TY. - Marauroropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1464. - TekcT : 37CKTPOHHBIMA. —
(mara obpamenus: 10.01.2026)



https://e.lanbook.com/book/417905
https://znanium.ru/catalog/product/2171238
https://host.megaprolib.net/MP0109/Download/MObject/22733
https://host.megaprolib.net/MP0109/Download/MObject/377
https://host.megaprolib.net/MP0109/Download/MObject/422
https://host.megaprolib.net/MP0109/Download/MObject/20751
https://host.megaprolib.net/MP0109/Download/MObject/1464

5. Yukumes JI. H. CoBpeMEHHbIC KOHIEHIMK TOJYYEHHUS] TIpoKara Hu3
9KOHOMHOJIETUPOBAHHBIX TPYOHBIX cTanei : yaeoHoe mocobue [ais By3os] / 1. H. Yukumes. -
Maruautoropck : MI'TY um. I'. Y. HocoBa, 2023. - 94 c. : uin., Tadi., rpad. - budauorp.: c. 86-94.
- ISBN 978-5-9967-2772-8. - Tekct : HemocpeACTBEHHBIN.- (naTa oopamenus: 10.01.2026)

6. Tonmaues I'. T. ABTOMAaTH3allMd TEXHOJOTUYECKUX MPOLIECCOB MPOKATKU :
yaebHoe niocobue / I'. I'. Tonmaues ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 351eKTpoH. OrIT.
miuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1693. -
Tekcr : anekTpoHHbIH. — (1ata oopamenus: 10.01.2026)

B) MeTonnueckue ykazaHusi:

1.Pa3pabotka pexxuma npokatku Ha LLICI'TI: meToamdeckas pa3zpaboTka K
MMPAKTHYECKUM 3aHIATHIM M CAaMOCTOSATEILHOM paboTe [DNeKTpOHHBINA 00pa30BaTeIbHBIN
pecypc]. Pymsane M. . ®T'BOY BITO «Marautoropckuii rocy1apcTBEHHBIHN
Texuuyeckuit yausepcuteT uM. I.U. Ho-coBay. - D1eKTpoH. TEKCTOBBIE JaH. —

Maruurtoropck: ®I'BOY BIIO «MI'TY», 2013. — Pesxum noctymna: http://Ims.magtu.ru. —
3arnaBue ¢ SKpaHa.

r) [Iporpammuoe odecneuenue u UHTepHeT-pecypcebi:

IIporpammuoe odecnevyenue

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 20071y, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip cB00OHO pacnpocTpansemoe [10 6eccpovHO

Hpocbeccuonaﬂbm,le 0a3bl JAHHDLIX U I/IH(l)OpMaIII/IOHHLIe CIIPpaBOYHLIC CHCTEMbI

HasBanwue Kypca Cchblika
DnekTpoHHas 6a3a nepuoanueckux u3nanuii East View
Information Services, OO0 «MIBHC»

https://dlib.eastview.com/

HanmonansHas nHpOpManoHHO-aHATUTHYECKAS URL:

cucteMa — Poccuiickuil nuaekc Hayunoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE rOCyIapCTBEHHOE OFOKETHOE

yupexaenue «DenepanbHbIi HHCTUTYT URL.: http://www1.fips.ru/

HpOMBIH.IJ'ICHHOfI COOCTBEHHOCTH



https://host.megaprolib.net/MP0109/Download/MObject/1693

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecIedyeHUE AUCITUTUTMHBI BKITFOYACT:

VYueOHas ayTUTOPHS JJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIA: TeXHUYECKHE
cpeJlicTBa 00ydYCHHUsI, CIy’KaIlne IS peCTaBacHUs yueOHOH nHMOpMAIUU OOJIBIION
ayJIMTOPUU: MYJTbTUMEIUNHBIC CPEICTBA XPAHEHHUS, IEPEIAYM U MPEACTABICHUS YIeOHOM
uHpopmanuu. Crenuain3upoBaHHas MeOeb.

Y4eOHast ayTuTOpUs JJIs TPOBEICHUS MPAKTHUECKUX 3aHATHI TeXHIUECKre
cpeJlicTBa 00ydYCHHsI, CIyKaIlKe IS PeACTaBacHUs yueOHOH nHMOpMAIUU OOJIbIION
ayJIMTOPUU: MYJTbTUMEIUNHBIC CPEICTBA XPAHEHUS, IEPEIAYM U MPEACTABICHUS YIeOHOM
nnpopmanuu. Crienuann3upoBaHHas Medenb

Y4eOHast ayTuTOpUs IJIs BBITIOJTHEHHS KYPCOBBIX MPOEKTOB (paboT): KoMmmbroTepHas
texHuka ¢ nmakerom MSOffice, ¢ moakmouenneM k cetr « ITHTEpHET» U € JOCTYIIOM B
ANEKTPOHHYIO0 HH()OPMAIMOHHO-00Pa30BATEIILHYIO CPEy YHHBEPCUTETA.
Cnenunanu3upoBaHHas MeOelb

Y4eOHast ay TUTOpHs )i TPYTIIOBBIX U UHAUBUIYATBHBIX KOHCYJIbTAIIUH, TEKYIIIETO
KOHTPOJISI U TIPO-MEXKYTOYHOU aTTecTanuu: KoMmnbroTepHas TEXHUKA ¢ TAKETOM
MSOffice, ¢ mogkaroueHuem K ceTr «IHTEpHET» U C JOCTYIIOM B DJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHYIO Cpely YHUBepcuTeTa. Criennaan3upoBaHHas MeOeib

[TomerieHue a1 cCaMOCTOSATENBHOM paboThl: KoMmbIroTepHAs TEXHUKA C
naketom MSOffice, ¢ moakmoueHrem k cetu «MHTEPHET» U € JOCTYIIOM B 3JICKTPOHHYIO

nH(pOpMaIMOHHO-00pa30BaTEIbHYIO Cpely YHUBepcHuTeTa. Crieruann3nupoBaHHas
MeOernb

[TomerneHue a1 XpaHeHUS U TPOQHUIAKTHYIECKOT0 00CTy)KMBaHUS yIeOHOTO
obopynoBanus: Crieniuaau3upoBaHHass MeOCIIb.

OO6opyaoBaHUE M HKHCTPYMEHTHI JIJIs1 XpaHSHHS U MPOPUIAKTHUECKOTO 0OCITYKUBAHHS
y4eOHOro 000pyA0BaHUS



NPUJIOKXEHME 1.

YYEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOSTEJIbHON PABOTHI OBYUAIOIUXCS

AynutopHas caMOCTOSTENbHAs pPaboTa CTYICHTOB Ha MPAKTUYCCKUX 3aHATHSIX OCYIIIECTBISCTCS IO
KOHTPOJIEM TIperojiaBaTelsi B BHJAE peIIeHus 3amad W oOCyxaeHus pe3ynbraToB.BHeayauropHas
caMOCTOSITeNIbHAs  paboTa CTYACHTOB OCYINIECTBJIIACTCSA B  BUJC TMOATOTOBKH  IPAKTHUYCCKUM
3aHSTHSAM,KOHCTIEKTHPOBAHHA C TIPOPaOOTKOH JIEKIIMOHHOTO MaTepHualia, BHITOIHEHHUS HHIUBUIYAIbHBIX
3a/laHui C KOHCYJbTAMAMH TIPETIOIaBaTEIs.

Temamuka npaKkmuiecKux 3am1muﬁn00ucuunﬂune

1. CocraBrneHnexapakTeprUCTUKUINCTOBOIOMPOKATa

2. Br10op 3arotoBku u pa3paboTKa pexxrMa MPOKaTKA KPYITHOTA0APUTHBIX JTUCTOB

3. Br10op 3arotoBku 1 pa3paboTKa pexnuMa ropsael IpoKaTKX Ha MTUPOKOTIOIOCHOM CTaHe
4. BwIOop 3aroTOBKH U pa3padOTKa peKuMa XOJIOJHOW MPOKATKY Ha HETIPEPHIBHOM CTaHE

BOl'lpOCbI K pyﬁe)l(HOMy KOHTPOJI0 1 COAECPKAHUE KOHTPOJBbHBIX paﬁoT Mo AUCIUIIJIMHE

Koumponvuas paboma Nel

BrimonHsieTcst B MUChbMEHHOM (opMe TyTeM 3amoiHeHus paboueil Terpamnm «CopTaMeHT W CXEMBI

MIPOM3BOICTBA JIMCTOBOTO MPOKATa» HA OCHOBAHHUH MPE3CHTAINH JIEKITUH «JIMCTOBOM MPOKAT M CXEMBI €T0

MPOU3BOJCTBaY. Pabouas TeTpaapb M Mpe3eHTalrs BBICTABICHBI Ha 00pa30BaTeIbHOM ITOpTAaJIe.
1. TlpoxkaT u cOpTaMeHT IpoKaTa.

CoprameHT, hOpMBI 1 COCTOSIHUSI ITIOCTABKHU JINCTOBOT'O IPOKATA.

YxpynHeHHas kiaccu(uKanys nokasareseil KauecTa poKara.

OcCHOBHBIE CTaHAAPTHI COPTAMEHTA JINCTOBOT'O TPOKaTa.

Bunel u cTangapThl ropsiaeKaTaHoro JUCTOBOTO MPOKATa.

Bunsl u cTaHgapThl X0JI0JHOKATaHOTO JIUCTOBOTO MPOKATA.

CoBpemenHas kiaccu(uKanysi KOHCTPYKIIMOHHOH CTallu.

I'eomeTpryeckue moka3aTeny KadecTBa JIMCTOBOTO TpokaTa. [IpomonsHas pa3HOTONIUHHOCTb.

[lomepednas pa3HOTOMIIUHHOCTS.

9. T'eomerpuyeckue oka3areiay KadyecTBa JIMCTOBOTO MPoKaTa. TUnmdHbIe Ne()eKThH TUIOCKOCTHOCTH.
IloxazaTenn HeTTOCKOCTHOCTH.

10. 'eoMeTpuuecKre MOKa3aTeNIM KaueCcTBa JIUCTOBOTO IpokaTa. CeproBHIHOCTD U ¢ HopMbl. KocuHa
pe3a 1 ee HOPMBI.

11. T'eoMeTpHuuecKre MOKa3aTeIM KauecTBa JUCTOBOTO Npokara. TpeboBaHus K (opMepyIOHOB.

12. Toka3zarenu KauecTBa MOBEPXHOCTH JINCTOBOTO MPOKaTa. JIoMmyCcTUMbIE H HEJIOMYCTHMBIE Ie(PEKTHI
MTOBEPXHOCTH.

13. Ioka3arenu KauecTBa MOBEPXHOCTH JUCTOBOTO MpokaTa. lllepoxoBaTOCTh MOBEPXHOCTH U €€
napameTphl.

14. DxcnmyaTallMOHHBIE CBOMCTBA JIUCTOBOTO MPOKATa. XapaKTePUCTUKN POYHOCTH.

15. DxkcrTyaTanoHHBIE CBOWCTBA JINCTOBOTO MPOKaTa. XapaKTePUCTHKH MJIACTHYHOCTH.

16. TexHonOrHYEeCKHE CBONCTBA JINCTOBOTO NpoKara. [Tokazareny aHM30TPOIHU U YIIPOYHEHHSI

17. TexHOJIOTUYECKHE CBOMCTBA INCTOBOTO Mpokara. IlItaMmmyemMocTb.

18. TexHOJIOrMUECKUE CBOWCTBA JIMCTOBOIO Mpokara. CBapruBacMOCTb.

19. Knaccel kayecTBa ropsifdeKaTaHOTo MPOKaTa JAJIsl AIEKTPOCBAPHBIX TPYO.

20. OredecTBeHHBIH M 3apyOeXHbI KOHCTPYKLHMOHHBIM XOJIOMHOKATaHBI MpOKaT OOBIYHOM
MPOYHOCTH.

21. IlpaBuna u npuMepsl 0003HaUCHHS KIACCOB KayecTBa JHCTOBOTO MPOKaTa OOBIYHOM MPOYHOCTH
JUTSL XOJIOTHOTO JIe(OPMHUPOBAHHS.

N O~WDN



22. llpaBuna u mpuMepsl 0003HAUEHUS KJIACCOB KA4eCTBA JIMCTOBOTO MPOKATa JUIS METAILTHUECKUX
KOHCTPYKITUH.

23. TlpaBuna u mpuMepbl 0003HAYEHUS KJIACCOB KA4eCTBa IUCTOBOTO MTPOKATA JIJIsl MAITMHOCTPOCHHSI.

24. TlpaBuna 1 IpuUMepbl 0003HAYCHHS KIIACCOB KAYeCTBa JIMCTOBOTO MPOKATA BHICOKOH MPOYHOCTH
JUTSL XOJIOJTHOTO Je()OPMHUPOBAHHSL.

25. O0o0meHHasl TEXHOJOTHYECKas CXeMa IPOM3BOJICTBA KPYITHOTA0APUTHBIX JIUCTOB U3
YIIIEPOAUCTON U HU3KOJICTHPOBAHHOMN CTaJIH.

26. O0001IeHHast TEXHOJIOTHYECKas CXeMa IMPOU3BOJICTBA ITUPOKOIIOIOCHON TOpsiYeKaTaHOW CTaJIH.

27. Cxema Mpou3BOCTBA KOHCTPYKITMOHHOM XOJI0JHOKATAHOW CTaI 0€3 MOKPBITHSL.

28. Cxema mpou3BOJICTBA XOJIOTHOKATAHOTO FOPSIYCOIUHKOBAHHOTO MPOKATA.

29. Cxema IpoOU3BOICTBA KECTHU OHOKPAaTHOM IpokaTku B [IAO « MMK».

Koumponwvuasa paboma Ne2

BrimonsseTcs B nucbMeHHOH (opMe 0 MHAMBUAYAIbHOMY 3aaanuto. Conep:xanue padoThl - pa3padoTarhb
9JIEMEHTHl TEXHOJOTUW IPOU3BOJCTBA KPYMHOTaOapHTHOTO JUCTa C 3aJaHHBIMH XapaKTEPUCTHKAMU
Ka4yecTBa B YCJIOBUAX OIHOIO U3 ICHCTBYIOIIMX TOJICTOIUCTOBBIX CTAHOB. J[IS9TOrOBBINIOIHUTE:
1. CxemMapacnoyioKeHUs000pyI0BaHUSICTAHA.
2. CHHTE3CTpaTeruHUIIPON3BOICTBA3aJaAHHOUITPOLYKIIH
2.1. BapuaHT TexHONOTHU (0OBIYHAS, HOPMAIHU3YIOIIAS MK TEPMOMEXaHUIECKasl TPOKATKA)
2.2. Omnpenernenue pa3MepoB KOHEYHOTO HEOOPE3aHHOTO U IPOMEKYTOYHOTO pacKaTa
2.3. CxeMa npoKaTKu (IIPOAOTbHAS WM MOTIEPEYHasI, YUCIIO POXO/IOB - 00IIee M Ha KaXKI0H CTann)
2.4. KOHTpONbHBIEXapaKTEPUCTUKUTEMIIEPATYPHOTOPEKUMA
3. BrI0OpHCXOTHONW3ATOTOBKH.
4. CuHTEe3peKNUMa00KaTHH
4.1, Pexxnmo0xkaTnii4epHOBONIIPOKATKH
4.2, PexxnMo0xKaTHHINCTOBOUITPOKATKH
5. CHHTE3CKOPOCTHOrOpeKuMa
5.1. CkOpOCTHONPEKUM B UEPHOBBIXIIPOXOAAX
5.2. CKOpPOCTHOMPEKUM B YHCTOBBIXIIPOXOaX
6. IIpom3BOIMTENBHOCTH CTaHA MPH MPOKATKE 3aJaHHOTO IPOQHIISL.

Koumponvuasa paboma Ne3

BeimonHsieTcst B IMCbMEHHOM (opMe 110 MHAWBUAYAITbHOMY 3a1anuio. Cojepikanue paboThl - pa3padboTarh
9JIEMEHTHl TEXHOJOTHH TPOM3BOJCTBA IIHUPOKOMOIOCHOH TOpSAYEKaTaHOW CTald C 3aJaHHBIMH
XapaKTEPUCTUKAMHU KAa4ecTBA B YCIOBHAX OAHOTO W3 JICHCTBYIONIMX IIUPOKOIOIOCHBIX CTAHOB ropsdeit
MPOKATKH. J[JIs1 5TOTO BBHITIOIHUTH:
1. CxemapacnonoxeHus1000pyA0BaHUACTAHA.
2. CHHTE3CTpaTerHMIIPOU3BOICTBA3aJAHHOUIIPOAYKIINH
2.1. BapuanTt TexHonoruu (0ObIYHAsI, HOPMAIN3YIOIAS UM TepMOMEXaHUUECKast TPOKaTKa)
2.2. CxeMa NpoKaTKY (YMCII0 IPOXOJ0B B UEPHOBOM M YHCTOBOU TPYIIIAX)
2.3. OmnpeneneHnepa3MepoBIPOMEKYTOUHOTOpacKaTa
2.4. KOHTpOJbHBIEXaPaKTEPUCTHKUTEMIIEPATYPHOTOPEKUMA
3. BBIOOPHCXOIHOM3arOTOBKH.
4. CunTe3pexnmMao0xaTHit
4.1, PexnMoOxaTniuepHOBONIIPOKATKH
4.2, PexxnuMo0XKaTHHYNCTOBOUIIPOKATKH
5. CHHTE3CKOpOCTHOTOPEXKHMA
5.1. CKOpPOCTHOMPEKUM B YEPHOBBIXIIPOXOAAX
5.2. CKOpOCTHOMPEIKUM B UUCTOBBIXITPOXOIaX
6. IIpon3BOAUTENHFHOCTH CTAHA IPH MPOKATKE 33aHHOTO MPODHUIIS.



Konumponwvuas paboma Ned

BrlnonHseTCs B MUCEMEHHOM (JopMe 10 MHAUBUAYaTbHOMY 3aannt0. Comepikanue paboThI - pa3paboTarh
3JIEMEHTBI TEXHOJIOTHH MPOU3BOJICTBA XOJOJHOKATAHOW JIMCTOBOM CTAJIH C 3aIaHHBIMH XapaKTePUCTUKAMU
Ka4yecTBa B YCIOBUSAX OJTHOTO M3 JICHCTBYIOIUX CTAHOB XOJIOHON TPOKATKHU. [IJIs 3TOT0 BHIMOIHUTE:
Cxema pacnosioxeHust 000pyI0BaHUS M KpaTKas XapaKTepUCTHKA CTaHa

Bri6oppasmepoBnoaxara.

Br16op pacupenencHus 00KaTHiA 10 KIETIM (TIpoXoaam).

PazpaboTkapexnmaHaTHKCHHH.

Pa3paboTkackopocTHOrOpeKuMa.

PacdeTnpon3BOANTEILHOCTHCTAHA.

SouhswnPE

KypcoBoiinpoekT BoInoaHseTcs: B 5 cemecTpe

B kypcoBoii pabore paspabaTbiBaeTCs pellleHHE, HampaBJIeHHOE Ha CO3AaHUE WIH
COBEPILEHCTBOBAHUE TEXHOJOTHH IPOU3BOJACTBA KOHKPETHOrO Ipoduiepa3Mepa JIMCTOBOIO MHpOKara.
CoaepxkaHue MOSICHUTENbHON 3aIHCKU:

1.Kpatkas xapakTepucTHUKa IPOTyKIIUH.

2. TexHONIOTHYEeCKHU IPOIIECC 1 OCHOBHOE 000pPYI0BaHHE.

3.000cHOBaHME U Pa3pabOTKa BapHaHTa TEXHOJOTUH ITPOU3BOICTBRA.

3.1.BB100p 3aroTOBKH
3.2.IloAroTOBKa 3arOTOBKH K MPOKATKE
3.3.IlpokaTka Ha cTaHe
3.3.1.CocTosiHue BaIKoOB
3.3.2.Pexum o0xaTHit
3.3.3.PexxuM HaTsDKEHUH
3.3.4.CKOpOCTHOH pexUM
3.3.5. TemnepatypHblil pexumM
3.3.6.01eHKa nepBoro NpUOMMKEHUS M CHHTE3 PAlMOHAJIBHOTO PEXHMa NPOKATKU C
MIPUMEHEHUEM IIPOTPaMMBbI aBTOMAaTU3UPOBAHHOI'O MIPOEKTUPOBAHUS
3.3.7.1Ipou3BOIUTENHLHOCTD CTaHa MPH MPOKATKe JAHHOTO MPOQHIIsL.
3.4.01nenka npokaTaHHOTO PO WIS (A1 KXKI0W OTAEIOYHOM OIepaliy OIUCATh €€ BIUSHHUE
Ha Ka4e€CTBO HpO(i)I/IJ'IH, YKa3aTh pEXKUM €€ BBIIIOJIHCHUA U paCCYUTATDh HpOH?,BO}Z[I/ITeJ'IBHOCTL)
BosmoxkHoe comepkanue  rpadudeckoil  yacTH(PEKOMEHAYETCS  BBIIONHATH C  IPUMEHEHHEM
kommnbloTepHbIX nporpamm KOMITAC-I'PA®UK u MS VISIO):
-YIPOIIEHHBIN IIJ1aH [1€Xa, B KOTOPOM BBIMIOJIHSAETCS JaHHAst paboTa;
-cXeMa TeXHOJIOTMYECKOro Mpolecca NodyYeHus 3aJaHHOTO BUAA MPOLYKIIHY;
~UEPTEKU NI CXEMbBI OTACJIIBHBIX arpe€raTtoB U Y3JI0B MEXaHNUYECKOT'O O60py1];OBaHI/I$I;
-cXeMa yIpaBJieHHs 000PYI0BaHHUEM;
-TabNuIa Pe3yNbTaToOB MPOBEACHHBIX JUTEPATYPHOr0 0030pa 1 MATEHTHOTO MTOKUCKA 110
KOHKPETHOH mpoodiemMe;
-CXeMa WJIM YePTEeX 3aIUIIAEMOr0 TEXHHYECKOT0 PELICHUSI.
OkoHYATeNbHBI COCTaB TpaHuyecKoil YacTH oOmpenensercss PYKOBOAHMTENIEM paboThl COBMECTHO
cOOyYaroIUMCsl.
bnank 3ananus Ha KypCOBOHIPOEKT NPUBEIEH B MPUIOKEHUH 3.



INPUJIOKEHHUE 2.
OLIEHOYHBIE CPEJCTBA JIJIsSI IPOBEJEHUS IPOMEXYTOYHOM ATTECTALIUA

a) [lnanupyemble pe3ybTaThbl 00yUYeHHs U OLIEHOYHbIE CPEICTBA JJIs MPOBeAeHHs POMEKYTOYHOM

aTTecTanuu:

CTpYKTYPHBIHDIEMEHT IImanupyemele

TPYILIP Py O1eHOYHBIE CPEeCTBA
KOMIIETEHITUHA pe3yybTaThl 00yUeHUs

IIK-4.1: Amnammsupyer YCTpOKHCTBO, COCTaB, Ha3HA4YeHHWE, KOHCTPYKTHBHBIE OCOOEHHOCTH, IPHHIIUII
paboThl, TpaBmia OHKCIUTyaTallid W TEXHHYECKOTO OOCIy)XMBaHHA OOOpYIOBaHHWSA, MPHOOPOB U
MEXaHHU3MOB II€Xa M0 MPOU3BOJICTBY FOPAYEKaTaHOrO NPOKATa;

I1K-4.2: BoIABIISET KIFOUYEBBIE MAPAMETPBI TEXHOIOTMUYECKUX MIPOLIECCOB YYACTKOB 1I€Xa M0 MIPOU3BOACTBY
ropsiYeKaTaHoro MPOKaTa, BIUAIOLINE HA Ka9YeCTBO TOTOBOM MPOAYKIIUU

[IK-4.3: OueHuBaeT MNPOU3BOACTBEHHYK) CHUTYallMI0O B TEXHOJIOTMYECKUX OTAEJICHHUAX ILieXa IIo
MPOM3BOACTBY TOpAYEKaTaHOTO NMpokKaTa. KOHTpoaupyeT KauyecTBO rops4eKaTaHoOro MpoKaTa Ha CTaAMAX
TEXHOJIOTMYECKOTO MPOLEcca U TOTOBOM MPOIYKITNH

[IK-2.1: AnHanmusupyeT YCTpOMCTBO, COCTaB, Ha3HAa4YeHHWE, KOHCTPYKTHBHBIE OCOOCHHOCTH, IPHHIIUI
paboThl, MpaBWiIa OSKCIUTyaTallMd W TEXHUYECKOTO OOCIy)KUBaHUS O0O0OpYIOBaHMs, NIPHOOPOB U
MEXaHHU3MOB IIeXa M0 MPOU3BOJICTBY XOJIOJHOKATaHOTO JIMCTOBOIO MpoKaTta

[1K-2.2: AHanm3upyeT TeOpHuIo U TEXHOJIOTHIO TEPMHUYECKON 00pabOTKH, TpaBIIEHMS, XOJIOJHOW IPOKATKH
W pE3KU JIMCTOBOTO TPOKaTa. AHAIM3UPYET MOKa3aTeld paboThl TEXHOJOTMYECKHX YYaCTKOB IeXa IO
MPOU3BOACTBY XOJOJHOKATAHOTO JIMCTa INPH BBIOJHEHUH IPOM3BOACTBEHHBIX 3amaHuil. IlpuHumaer
pelIeHusl 0 BHECEHUHU PErflaMeHTHPYEMBIX KOPPEKTHPOBOK B TEXHOJIOTMUECKUX IMTpOIeccaxX Y4acTKOB Iexa
IO MPOU3BOCTBY XOJIOAHOKATAHOTO JINCTOBOTO IIPOKaTa

[IK-2.3: AHanu3upyeT U3MEHEHHs MOKa3aTelel Mmpouecca MPOU3BOJCTBAa XOJIOJHOKATAHOTO JIMCTOBOTO
npokara. KoHTponupyeT kauecTBO XOJIOTHOKAaTaAHOTO JIUCTOBOTO MPOKATa HA CTaUAX TEXHOJIOTHYECKOTO
npolecca U TOTOBOH MPOAYKLIUH

3HaTh 1. Texuonoruueckue Ilepeuens meopemuueckux 60npoCco6 K IKIAMEHY:
oreparuH, 1. HcxonmHble 3aroToBKM [UIsi TIPOU3BOJCTBA
110CJIEJ0BATENbHOCTD KpPYTHOTa0apUTHBIX JHCTOB.
MX OCYLIECTBJICHUS M 2. Harpes mMeTaimia u TeMneparypHbIii HHTEpBa
3HAYEHHUs] KIIOYEBBIX o6paborku Ha TJIC.
KOHTPOJIBHBIX 3. Ocobennoctu npouecca npokarku Ha TJIC.
NapaMeTpOB npu 4. TepmuueckasoOpabOTKATOICTHIXIHCTOB.
pOM3BOICTRE 5. llpumenenue perynuupyeMoro OXJIAXKACHUS
— BILIOB IU1s1 o0ecIieueH s CBOMCTB TOJICTHIX JINCTOB.

6. Ilporecchl TEPMOMEXaHMYECKOW IPOKATKU

JIMCTOBOTO IIpoKara, a
TOJICTBIX JIUCTOB.

TakoKe TPHHHHDI 7. Cenexus IUIABOK C YYETOM XHMCOCTaBa
0bpasoBanua " CTaJll Kak crocob obecrieyeHns: TpeOyeMbIx
MCTO/IBL CBOMCTB TOJICTBIX JIACTOB.
HpENOTBpAICHUSA 8. Harpes Metania u TeMIepaTypHbI HHTEPBAJ
Ae(eKTOB NPOAYKIMH o6pabotku Ha HICITI.

9. OcobOeHHOCTH  YEpPHOBOW M  YHCTOBOH

mpokatku Ha HICITI.

10. IIpobnema GopMupoBaHHS IIMPUHBI pacKaTa
B uepHoBod rpymme IICITI m mytm ee
peLIeHHUS.

11. Crmoco0bl mepemaun packaTa OT YEpHOBOM
rpynns! HICITI k yncToBOM, X CpaBHEHHE.

12. ®akTopsl, onpeAessIIoNne CBOMCTBA MeTaa




CTpyKTypHBIIIEMEHT
KOMIIETCHLIUU

[Inanupyemsbie
pe3ynbTaThl 00yUeHUs

O1IeHOYHBIE CPEICTBA

nipu pokarke Ha IIICITI.

Breibop TemmepaTypel KOHLA YHCTOBOU
npokaTku Ha LLICI'TI u ee oGecrieuenue.
Bribop Temmeparypsl CMOTKH MPH IPOKATKE
Ha IIICI'TI u ee obecrieuenue.
Kontponupyemast npokarka 1 0coOEHHOCTH
ee peanmzanun Ha LIICITI.

Hcxongnsle 3aroToBKM Uil NPOKATKM Ha
HICITL

Ucxonnas 3arotoBka (IOJKaT) M €€ BIUSHHE
Ha KadecTBO XOJOJHOKATaHOW JIMCTOBOMN
CTaJIH.

[ToaroroBka MeTasuia K XOJIOAHOMN MPOKATKeE.
XonoaHast IpoKaTka.

[IpuMeHEeHNE TEXHOJIOTMYECKHX CMa3oK U
OXJIAXKJAIINX SKUIKOCTEH IpPH XOJOAHOU
MIPOKAaTKe.

PexpucrannuzaimoHHbIil OTKHUT
KOHCTPYKLIMOHHOM XOJIOHOKATAHOM
JIMCTOBOM CTaJIM B KOJIMAKOBBLIX MeYax.
HenpepsiBusblit PEKpHUCTAIIN3ALMOHHBII
OT)KUI KOHCTPYKLIMOHHOM XOJIOJAHOKATAHOU
JUCTOBOM CTalH.
OcoGeHHoCcTH
OT)KUTA KECTH.
HpeccupoBka pu IPOU3BOJICTBE
XOJIOAHOKATAHOM JIMCTOBOH CTAJIN.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23. PEKPHUCTAIITN3AIIMOHHOTO

24,

YMets

1. Bribupars
TEXHOJIOTUYECKHUE
olepaly U Ha3HAYaTh
MOCJIEI0BATEILHOCTD
UX OCYIIECTBICHUS JUIS
NPOU3BOJICTBA
JIMCTOBOTO  IIPOKaTa
Pa3IMYHBIX BHIOB.

2. OGOCHOBBIBATH
palMOHAIILHBIE
napamMeTpsl MCXOMHBIX
3ar'OTOBOK ¥ PEKUMBI
OCYIIECTBIEHUS
TEXHOJIOTUYECKUX
oreparyi, B TOM YUCIIE
c PUMEHEHUEM
KOMIIBIOTEPHBIX
nporpaMm
ABTOMATU3MPOBAHHOIO
MPOEKTHPOBAHUS
PEXUMOB JIMCTOBOM
HPOKATKK

3. Omnpenensrsb
NOPUYMHBI  TIOSIBJICHHS

Ilpumepnsie npakmuyueckue 3a0anus:

1.

Cxema MpOM3BOACTBA M COCTaB OOOpPYAOBaHUS
CIICIIUAJIM3UPOBAHHBIX TOJICTOJIUCTOBBIX CTAaHOB

(TJIO).

TexHonornyeckui Tpolecc 5 COCTaB
000pyIOBaHUS MIMPOKOMOJIOCHBIX CTAHOB TOpSTUEit
npokatku (LLICI'TI).

[Ipou3BoACTBO MIMPOKOMOIOCHON ropsiueKaTa-HON
crany Ha craHax CTekkens.

[IpousBoacTBO
ropsyeKka-TaHOM  CTaJu  Ha
JTUTEHHO-TIPOKATHBIX arperarax.
THIIBI 1 OCHOBHBIE OCOOEHHOCTH CTAHOB XOJIOAHOMN
MPOKATKH.

HIMPOKOITOJIOCHOU
TOHKOCJISIOOBBIX

Ilpumepnivie npaxmuueckue 3a0anus Ons IK3AMeHd

1.
2.

Bri6pats pasmeps ciisaba s npoxarku Ha LHICTTI.
Bri6pats pazmepbl TpOMEXXYTOYHOTO packaTa Ipu
npokatke Ha [IICI'TL.

OnpenenuTts TeMIEpaTypHbId KIMH IPH Iepefaye

MPSIMOTO packara o OTKPBITOMY
npoMexyrouHoMy poseranry HICTTI.
O0ocHOBaTh 3HAYCHHUS TEMIIEpaTyp  KOHIIA




CTpyKTypHBIIIEMEHT

[Inanupyemsbie

O1IeHOYHBIE CPEICTBA

KOMIIETCHLIUU pe3ybTaThl 00YUIEeHUS
HECOOTBETCTBYIOIIEH IIPOKATKH M CMOTKH JUIsI o0ecrieueHust Tpe0yeMBbIX
NPOAYKIMH. cBOMcTB MeTaina npu npokatke Ha HHICITI.
4. BeiGupars 5. BpiOpaTh pasmepsl Toakara ISl MPOU3BOACTBA
KOPpEKTHPYIOIIHC KOHCTPYKIIMOHHOM  XOJIOHOKaTaHOM JIMCTOBOMU
JNEeUCTBUS ISt cTAmn
MIpeI0T-BpallieHus
J1e(QeKTOB MPOAYKIIUH

Brnanets 1.Meronamu

000CHOBaHUA u
pacuera
napameTpoB

OCHOBHBIX

TEXHOJIOTHYECKUX
MPOLIECCOB
JIUCTOTPOKATHOTO
MIPOU3BOJICTBA

2.HaBpIkaMu
MIPUMEHEHUS
KOMITBIOTEPHBIX
mporpamMmm
aBTOMATU3UPOBAHHOT
0  IPOEKTUPOBAHUSA
PEKHUMOB  JINCTOBOM
MPOKATKU

3.HaBbikamu
MIPUMEHEHUS
MPOTrPaMMHBIX
KOMILIEKCOB MS
Excel u STATISTICA
JUIS  pemieHusl 3ajad
OUArHOCTUYECKOU WU
MPEAUKTUBHOMN
aHAJIUTHKH
PEe3yIbTAaTUBHOCTH
TEXHOJIOTHI
JIUCTOTIPOKATHOTO
MIPOU3BOJICTBA

3adanua na pewteHue 3a0ay u3 nPoheccuoHabHO

obnacmu:

1. PazpaboraTth peXHM HYEpHOBOW MpPOKAaTKH B
ropu3oHTaidbHbIX Bajkax [IICITI

2. Pazpabortath pexuM OOXaTUH TPH UYHUCTOBOMN
npokatke Ha IIICT'TI

3. Pazpabortath pexuM HaTSHKEHHH B YHUCTOBOM
rpynne LLICITI.

4. BpiOpaTh BapuaHT W TapaMeTpbl CKOPOCTHOTO
pexumMa grctoBoi mpokaTku Ha LIICTTI.

5. Paspaborath pexuM 0OXKAaTUH TPU XOJOIAHOH
MIPOKATKe HA HEMPEPHIBHOM CTaHE.

6. PaspaboraTh pexuM HATSHKEHHHA TPH XOJIOIHON
MIPOKATKe HA HEMPEPHIBHOM CTaHe.

7. Pa3zpaboTaTh CKOPOCTHOH PEXHUM  XOJOJTHOU
MPOKATKH Ha HEMPEPHIBHOM CTaHe

8. OueHHUTh PaMOHAIBLHOCTh PEKUMA HMPOKATKH IO
pe3ynbTaTtam NPUMECHEHHS IPOTrPaMMBI
ABTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS

9. OueHHUTh BIUSHHE KOHTPOJBHBIX XapaKTEPHCTHK

nmpouecca Ha TIIOKasaTeJib KadeCTBa JIMCTOBOI'O
npokKaTta, HUCIOJb3yd HNPCAOCTABJIICHHBIC NOaHHBIC
CTaTUCTUYCCKOI'O aHaJIu3a

6) HOpfl}IOK npoBEaACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTaAlluM, NIOKA3aTECJIN U KPUTCPUU OLICHUBAHUSA

HpI/I MNOATOTOBKE K 3K3aMCHY HCO6XOZ[I/IMO O3HAKOMUTCA C HporpaMMoﬁ Kypca.

Crynenram

MMPEAOCTABIIACTCA IIpOorpaMMa H3YUCHUSA AOUCHUINIMHBI C YKa3aHUEM HMCTOYHUKOB, I'IC€ MOXKHO HaUTH

OCHOBHOW MaTtepHall 1o JaHHOU Teme.

Pabota cTyaeHTOB COCTOMT B MPOpabOTKE OO30pPHOTO JIEKIIMOHHOTO MaTepHaia, B HW3YYCHHH IIO

y‘le6HI/IKaM NporpaMMHOr0O Marcepuaja U PCKOMCHIAOBAHHBIX IPCIIOAABATCICM  JIUTCPATYPHBIX

HNCTOYHUKOB, BBINIOJIHCHHUU PACUCTHBIX pa60T, B PCHICHUU AHAJIOTUYHBIX 3a4av I10 ,Z[aHHOfI TCMATHKC,

O3HAaKOMJICHUHU C METOAUYCCKUMHU MaT€pruaiaMu 1o JTaHHOM Teme. MeToaudecKkue MaT€pualibl HaXOOATCA




Ha kadeape TOM (aya. 2/10). Web-opueHTHpOBaHHBIE METOIMYECKHE MaTephalbl Pa3MENICHbl Ha
obpazoBarensHOM noptasie MI'TY.

H3yueHnne peKOMEHJOBAaHHOW [OMOJHUTEIBHON JUTEpaTypbl Lelecoo0pa3HO HauyMHATH € OOLIUX
(GyHIamMeHTaNbHBIX paboT, a 3aTeM MNEepexXOAWTh K YacTHBIM paboTaM, CTaThsiM; B CIydae aHaIn3a
HOBEWIITNX Pa3pabOTOK M TEXHOJOTHH - C )KYPHAJIbHBIX CTaTeH.

[Toucku HY>KHOH TUTEPATYpbl PEKOMEHAYETCS HAYMHATH C IPOCMOTPa OMOIMOTEYHBIX CHCTEMAaTHYECKHX
KaTajgoros, pedepaTHBHBIX >XypHaIOoB. O IOMEIICHHBIX B JKypHaJdaX CTaThIX MOXKHO Yy3HATh U3
BBIXOJISIIEH eXEeHEAETbHO «JIeTomucH KypHAIBHBIX cTaTteiy, n3 Onbauorpaguyueckux ykazaTtenei HOBOM
JAUTEepaTyphl. YKa3aHUS Ha HMEIOLIYIOCS JINTEPATypPy M0 KOHKPETHBIM BOIPOCAM MOKHO HAWTH B CHOCKaX
MoHOTpaduii, craTei, yaeOHUKOB.

OK3aMeH 10 JaHHOW IHCUUIUIMHE NPOBOAMTCS B YCTHOW (opme miu B (opMe KOMIBIOTEPHOTO
TECTUPOBAHMS Yepe3 00pa30BaTEeIbHBINA TOPTAIL.

B yctHo# dopme 3K3aMEH IPOBOAUTCS [0 IK3aMEHALMOHHBIM OMIIETaM, KasKABIi N3 KOTOPBIX BKIIIOYAET 2
TEOPETUYECKUX BOMpPOCa M OAHO MNpakTHueckoe 3amaHue. [loka3aTtenm M KpUTEPUH OLIEHHUBAHUS
YCTHOTO K3aMeHa:

— Ha ONCHKY «OTJW4HO» (5 OamwioB) — oOydYaromuiics JEMOHCTPUPYET BBICOKHI YpOBEHB
Cc(OPMHUPOBAHHOCTH KOMIIETCHIM, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TIyOOKOoe 3HaHHE Y4eOHOTro
MaTepuaia, CBOOOAHO BBHITIONHACT MPAKTUYECKUE 3alaHHs, CBOOOAHO ONIEPUPYET 3HAHUSMH, YMEHHSIMU,
NPUMEHSET X B CUTYalUsX MOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKYy «xopomo» (4 Oamma) — OOyYarOIIUACS JEMOHCTPUPYET CpPEOHUN ypOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHLIMH: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYNTEIbHBIC OMMOKH, HETOYHOCTH, 3aTPyXHEHUS MTPU aHATUTHIECKUX OIepanusX, epeHoce 3HAaHUH
¥ YMEHHI Ha HOBBIE, HECTAH/IAPTHBIC CHTYAIHH.

— Ha OLEHKY «Y/A0BJIETBOPUTEIbHO» (3 0amia) — o0y4aromuiicss JEeMOHCTPUPYET MOPOTOBBI YPOBEHb
C(OPMHUPOBAHHOCTH KOMIICTEHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUITHH JOIyCKAIOTCS OIINOKH,
NpPOSIBIISIETCS  OTCYTCTBUE OT/ACIBHBIX 3HAHHWW, YMEHWH, HAaBBIKOB, OOYYaIONIMKCS WCIBITHIBACT
3HAUUTENbHBIE 3aTPyJHEHHS TPH ONEPUPOBAHMU 3HAHMSIMHU W YMEHHSMH IIPU HX NEpPEeHOCE HA HOBBIC
CHUTYaIHH.

— Ha OLICHKY «HEYT0BJIETBOPUTEILHO» (2 Oasia) — 00yJaronuiics AeMOHCTpUpyeT 3HaHus He Ooee 20%
TEOPETHYECKOT0 MaTepHasa, JOMyCKaeT CyIIeCTBEeHHbIE ONIMOKH, HE MOJKET MIOKa3aTh HHTEIUICKTyaIbHbIC
HaBBIKY PEIICHUsI MTPOCTHIX 3a/1a4.

— Ha OIICHKY «HeyI0BJIeTBOPUTEIBHO» (1 6amt) — oOyJaronuiicst He MOXKET IT0Ka3aTh 3HaHHUS Ha yPOBHE
BOCHPOU3BE/ICHHS M 00BsICHEHUS MH(OpMAaLUK, He MOXKET OKa3aTh HHTEIICKTYIbHbIC HABBIKH PEILICHUS
MPOCTHIX 3a/1a4.

IIpu 3x3ameHe B (popMe KOMNBIOTEPHOTO TeCTUPOBAHUATECT BKIFOUaeT 20 BOIPOCOB, (hOPMHUPYEMBIX
CITy4aiiHO#M BhIOOPKOM M3 MepedHs, yka3aHHOro B [Ipuioxenun 3, U npojioinkaercs He 0oyiee 60 MUHYT.
IMoka3zaTesin U KPUTEPUHU OLIEHNBAHUS IK3aMeHa B (popMe KOMNBIOTEPHOT0 TECTUPOBAHMUS:

- «YIOBJIETBOPHUTEIBHOY, €CIIM 00y4Jaronmiicst Habpai ot 65 1o 79 6amos;

- «XOpOoIIIoY, eciu odyuarontuiics Hadpan ot 80 10 94 6aoB;

- OTJIMYHOY, €CJIN o0y4aromuiicss Habpan 95 u Oonee 6ayUIOB.

KypcoBoii npoeKT BBINONHSIETCS TOJ PYKOBOACTBOM IIpENojaBaTelisi, B IMPOILECCe €ro HaImMCaHWSA
oOyuaromuiics pa3BUBaeT HaBbIKM K HAay4yHOH paboTe, 3aKpemisis ¥ OJHOBPEMEHHO PACILIMpPSs 3HAHUS,
MOJTyYeHHBIE NTPH U3yYeHUH Kypca « TeXHOIOTHM MPOM3BOACTBA JIUCTOBOTO MpoKaTay. [Ipu BeImoHEHNN
KypCOBOTO MpPOEKTa OOydYaloUIMiCs JOJDKEH II0Ka3aTh CBOE YMeEHHE paboTaTb C HOPMAaTHBHBIM
MaTepHajoM U APYTUMH JIMTEPATypHBIMH HCTOYHMKAMHM, 8 TAKKe BO3MOXXKHOCTH CHCTEMAaTH3HPOBATH U
aHAIM3UPOBATh (DAKTUYECKUI MaTepHua U CAMOCTOSITETHHO TBOPUYECKH €r0 OCMBICTBATD.

B mpornecce HamucaHus KypcOBOTO TPOEKTa OOYYalOUIMICS JOJDKEH pa300parbcsi B TEOPETUUECKUX
BOIIpOcax U30paHHON TEMbI, CAMOCTOSTENILHO IPOAHATU3UPOBATh NIPAKTUYECKUN MaTepHal, pa3o0paTs U
000CHOBATH MPAKTHYECKHUE TIPEATIOKECHUSI.



Ioxa3aTe/in 1 KPUTEPHUH OLEHNBAHNS KYPCOBOTO MPOEKTA:
— Ha OIEHKY «OTJIM4YHO» (5 0aJIOB) — MPOEKT BHIMIOJIHEH B COOTBETCTBUH C 3afaHWEM, OOydJarolIuiics
MOKA3bIBACT BBICOKHMI YpPOBCHb 3HAHWW HE TOJILKO HAa YPOBHE BOCIPOM3BEACHUS W OOBSICHCHUS
WHQOPMAITUK, HO U WHTEIUICKTyaJbHbIC HABBIKH PEIICHUS MPOOJIEM M 3a]ad, HAXOXKICHHUS YHUKATBHBIX
OTBETOB K Ipo0ieMaM, OIICHKU M BBIHECCHUST KPUTHUECKUX CY)KICHUM;
— Ha OLICHKY «XOpomIo» (4 0auia) — MPOEKT BHINIOJIHEH B COOTBETCTBHM C 3aJaHHEM, OO0ydarOIUiCs
MOKa3bIBAaCT 3HAHWS HE TOJIBKO HAa YpPOBHE BOCHPOM3BEICHHWS U OOBSICHEHHS WHQOpPMAIUH, HO |
WHTEIUICKTYaIbHBIC HABBIKK PEIICHHS TPOOJIeM U 3a]1a4, HAX0XKICHUS YHUKAIBHBIX OTBETOB K ITPO0JIeMam;
— Ha OIEHKY «YyJAOBJIETBOPUTEIbHO» (3 0aimma) — MPOEKT BBIIOJIHEH B COOTBETCTBUHU C 3aJaHUEM,
oOyuvaromuiics TOKa3bIBAacT 3HAHHWS HA YpPOBHE BOCHPOM3BEICHHS U OOBsSCHEHUs WH(DOpMAIny,
WHTEIUICKTYaIbHBIC HABBIKU PEIICHUS TPOCTHIX 33/1a4;
— Ha OIEHKY «HeYy/AOBJIETBOPUTEJIbHO» (2 0ayura) — 3afjaHue TPEnoaBaTelisi BBIIOJHEHO YaCTHYHO, B
npolecce 3alIUThl MPOEKTa OOYYAIOUIMHCS IOMYyCKaeT CYIIECTBEHHBbIE OIMIMOKH, HE MOXET I0Ka3aTh
HWHTCIIJICKTYaJIbHBIC HABBIKH PCIHICHUA MOCTaBJICHHOMN 3aga4du.
— Ha OIICHKY «HEYIOBJIeTBOPUTEAbHO» (1 Oami) — 3amaHue mperogaBarelisi BBITOIHEHO YacTHUYHO,
0o0ydJarolmuiicss HE MOXET BOCIHPOU3BECTH M OOBICHHTH COJACPIKAHUE, HE MOXKET I10Ka3aTh
WHTEJUICKTYAIbHBIC HABBIKY PEIICHHUS MOCTABICHHON 3a/1a4H.



NPUJIOKEHMUE 3

OI'BOY BO «Marauroropckuii ToCy1apCTBEHHBIN TeXHUYeCKHi yHIBepcuTeT uM. [.J11.HocoBa»
Kadenpa o6paboTku marepuanos nasinenueM uMm. M.U. BospmmHoBa
3AJJAHUE
Ha KypCOBOW TIPOEKT I10 AUCITUTLINHE
«TexHonoruu npon3BOACTBA JIUCTOBOTO MPOKATA»

CryneHTy Tpymmbl

Tema npoekra

Conep:xaHue NOSICHUTEIbHOH 3aIIUCKU

1.KpaTkas xapakTepucTHUKa IPOTYyKIIUH.

2. TeXHONIOrMYECKHU MPOIIECC ¥ OCHOBHOE 000pPYI0BaHHE.
3.000cHOBaHME U pa3pabOTKa BapHaHTa TEXHOJIOTHH MPOU3BOICTRA.
3.1.Bb100p 3aroTOBKH

3.2.IloAroTOBKA 3arOTOBKH K MPOKATKE

3.3.1IpokaTka Ha cTaHe

3.3.1.XapakTepucTiKa BaJKOB

3.3.2.Pexum oOxaTHit

3.3.3.PexxuM HaTsKEHUI

3.3.4.CKOpOCTHOH pexUM

3.3.5. TemnepatypHblil pexuM

3.3.6.Harpy3ku B KJIETSX U MPUBOAAX

3.3.7.11pou3BOIUTENBHOCTD CTaHa MPH MIPOKATKE JAHHOTO TPOQUIISL.
3.4.01enka npoKaTaHHOTO MPOQUIIS

4.Texnonoruyeckue 3pQeKTsl OT UCTIONH30BAHNUS BHIOPAHHOTO PEIICHUS

HderanbHo pazpadorath

I'paduyeckas yactbp

JonosHuTEeIbHBIE TPEOOBAHMA

3aganue BbIIAN 3agaHue NpuHSI

Cpok c1auu npoeKTa




Cnmcok pekoMeH1yeMoii JTuTepaTypbl

Canmrannk B.M., PymsaneB M. WM. TexHomorusi mpoW3BOJACTBA JIMCTOBOW CTalld: ydeOHOE
nocobue. M.: ®I'YII HTL «Mudopmpeructpy», 2013; Ne roc. per. 0321304908

Pymsianes M. U., Jlokorynnna H. M., Momnep A.b. O6paboTka MmeTaimnoB AaBieHHEM H
XapaKTePUCTUKH KadecTBa  IMPOYKITHH: yueOHOe Tmocobue. M.. ®I'VII HTI]
«udopmpeructpy, 2013; Ne roc. per. 0321303454.

PymsinneB M. 1. TexHonormyeckue pacueTsl IPOKATKU KPYMHOrabapUTHBIX JIUCTOB : yueOHOe
noco6wue [ams By3oB] / M. U. Pymsnnes, A. H. 3aBanumus ; MarHUTOropCcKuid TOCY1apCTBEHHBIN
texandeckuit yauBepcutet UM. . M. HocoBa. - Marautoropck : MI'TY um. I'. . Hocoga, 2025. -
97 c. : un., Tabmn., rpad., cxemsl. - bubnuorp.: c. 82-85. - ISBN 978-5-9967-3468-9. - TekcrT :
HETIOCPEICTBEHHBIMN

Pymsunue M. M. TexHOJOrMYecKHe pacyeThl XOJOAHOW MPOKATKH HA HENPEPHIBHBIX CTaHaX :
yueOHOoe mocobue [mns By3oB] / M. WM. Pymsuues, A. H. 3aBamummua ; MarHuTOropckuit
rocyJJapCTBEHHBIA TexHUUecKuil yHuBepcuteT uM. I'. . HocoBa. - Marautoropck : MI'TY um. I
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BOIIPOCHI
JJIs CAAYA DK3AMEHA B ®OPME KOMIIBIOTEPHOI'O TECTUPOBAHU A

IO JUCHUIIVIMHE «TEXHOJIOI'MHA ITPOU3BOACTBA JINCTOBOI'O ITPOKATA»
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Kakue 3aroToBkM NPUMEHSIOTCS [UId HPOM3BOACTBA KPYHHOTAOAPUTHBIX JIMCTOB Ha
TOJICTOJTUCTOBBIX CTaHaX?
Kakwne 3aroToBKY IPUMEHSIOTCS TSI IPOU3BOACTBA IMUPOKOTIONIOCHON TOPSTICKATaHOW CTaTn?
Kakwue 3aroToBKu NPUMEHSIOT U1 IPOU3BOACTBA XOJIOAHOKATaHOTO IIpoKaTta?
VYKaxuTe, 4TO SBISETCS 3arOTOBKOM /7151 TPOM3BOCTBA FOPSYEOIIMHKOBAHHOTO XOJI0AHOKATaHOTO
IpoKaTa
VYKaxuTe, 4TO SBISIETCS 3aTOTOBKOW 11 IPOM3BO/ICTBA JKECTH JIEKTPOIUTUUYECKOTO JIyKEHHUS
Kakoit TonmmuHbl J0MKHA OBITH 3arOTOBKA JUI MPOKATKH HA TOJICTOJHMCTOBOM CTaHE JIMCTa
TonmuHOM 10 MM, €clnM HM3BECTHO, YTO YEPHOBAs CTaAHs OCYLIECTBISIETCA 3a 5 MPOXOIOB CO
cpennuM ko3 duimentom oOxatus 1,25, a umcroBas — 3a 11 TPOXOJOB €O CpeAHHUM
koaddurmenTom ooxkarus 1,15.
Ha ToncronucroBoM craHe HEOOXOAMMO MONYYNUTh HEOOpe3aHHBIH packaT TonmmuHOW 10 MM H
mmpuHoi 4000 MM u3 cistba tommmuaoN 250 MM, mupunoi 2400 MM u gmHOM 3000 MM,
IIpokarka mnpoumcxomut mo cxeme «llpomompHasi ¢ MPOTHKKON W Pa3OMBKOW IIHUPHUHEIY,
ko3 duiment obxatust mpu npoTsokke 1,127. Kakol momkHa OBITH TONIIMHA packaTa Mocie
Pa30MBKHU MIUPUHEI?
Ha toncromucToBoM cTane HEOOXOMUMO TMOIYYHTH HEOOpPE3aHHBIH pacKkaT TONIMUHOW 15 MM u
mmpuHoi 4250 MM u3 cisba tommmHou 250 MM, mmpunoi 2000 MM u mimHON 3000 MM.
ITpokaTka npoucxoaut mo cxeme «IIpomonpHast ¢ pa3OuBkoil mupuHbY. Kakoil nomkHa ObITH
TOJIIIMHA pacKara Mmocje pa3onuBKY MIMPUHBI?
Ha ToncronucroBoM cTane HEOOXOOMMO MOJIYYHTh HEOOpE3aHHBIH packaT TOMLUHON 20 MM U
mmpuHOr 4000 MM u3 cistba tommmaON 250 MM, mmpuHO# 2000 MM u mmHON 3000 MM.
[Mpokarka npoucxomut mo cxeme «llomepeunas ¢ mpoTskkoi». Kakoit momkHa ObITH TOJIIMHA
packara 1mociue npoTsDKKH?
Heo0xomuMo mpokaTaTh Ha TOJICTOJUCTOBOM CTaHE JIUCT TOJIIMHOW 15 MM u3 ciisi6a TONIIMHON
200 MM O peXUMy HOPMAJIM3ALMOHHON mNpokaTku. Kakoe meneBoe 3HaueHHE TeMIepaTypsl
Harpesa cisi0a HaJ0 yCTaHOBHUTH, €CJIM U3BECTHO, 4TO B ctanu copepxutcs 0,19 % yrnepona, a
koa(durment rernonpooaHocty pasen 42 Br/m-K ?
Heo6xonnmo npokaraTh Ha TOJCTOJIMCTOBOM CTaHE JIMCT TONLIMHON 22 MM U3 cisi0a TONIMHON
300 MM O pexuMy TepMOMEXaHHMYECKOW MpokaTku. Kakoe 1eneBoe 3HaUeHHE TeMIIepaTyphI
HarpeBa clisi0a HAJO YCTAHOBUTh, €CIM HM3BECTHO, 4YTO TEMIeparypa pacTBOPEHHS
KapOOHUTPUIOBIS  daHHOU cramu 1184 °C, a ko>(pPUIHUEHT TEIIOnpOBOIHOCTH paBeH 43
Br/m-K ?
Heo6xonnmo npokaraTh Ha TOJCTOJIMCTOBOM CTaHE JIMCT TOMIIMHON 20 MM U3 cisi0a TOMIMHON
300 MM 1O pEeXHMY HOpPMaIW3allMOHHOW mpokaTku. OmpefenuTh IelieBoe 3HAYCHUE
TEMIEpaTyphl KOHIIA MPOKATKH, €CIM M3BECTHO, YTO IJIsl JAHHON CTalld COAEp)KaHUE yTriepojia
0,19 %, craruyeckue TtemmnepaTypbl Ars=860 oc u Ar=734 °C, xospduumnent
TeronpoBoiHOCTH paBeH 42 Bt/m K, a kodddunmeHT BIusHAS CKOPOCTH OXJIaXICHUS JIHCTa
paseH 0,93.
Heo6xonnmo npokaraTh Ha TOJCTOJIMCTOBOM CTaHE JIMCT TONLIMHON 15 MM U3 cisiba TommuHon
250 MM mTO pexuMy TepMOMEXaHWYecKol mpokaTku. OmnpenennTs I[eJIeBoe 3HAYECHHE
TEMIIEpaTyphl KOHIIA MPOKATKH, €CIM M3BECTHO, YTO JJIS JAHHOM CTalld COAEp)KaHUE Yriepoja
0,08 %, cratnueckne Ttemmeparypel Ar;=830 °C  um Arn=728 °C, xo>dduument
TEIIonpoBogHOCTH paBeH 42 B1/M'K, a xoaddunmeHT BIUsSHUA CKOPOCTH OXJIAKICHUS JIHCTa
pasen 0,92.
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Heo6xonnmo npokataTh Ha TOJICTOIMCTOBOM CTaHE JIMCT TONLIMHON 22 MM U3 cisi0a TOMIMHON
300 MM 1O pexuMy TepMOMEXaHWYecKoil mpokarku. OTmpeneianTs I[eleBoe 3HAYCHHE
TeMIepaTypsl KOHIA MPOKATKA Ha YEpHOBOW CTaIWM, €CIU M3BECTHO, YTO JIsi JTaHHOH CTalu
conepxkanme yrmepona 0,08 %, Temmeparypa uacTM4HOM pekpuctammsamuu 1027 °C,
kod(urmerT TermIonpoBogHOCTH paBeH 42 Br/M'K, a kKodpQOUIMEHT BIMSHUS CKOPOCTH
oxJaxaeHus nucra paseH 0,94.

Heob6xoamnmo mpokaTaTh Ha TOJICTOIMCTOBOM CTaHE JINCT TOJITHHON 15 MM H3 ciis10a TONMIHMHON
250 MM 1O peKHUMYy TEpPMOMEXaHWYeCKOd mpokarku. OmnpenenuTh LeNeBoe 3HAUYCHHE
TEeMIIEpaTypsl Havaja MPOKATKH Ha YHUCTOBOW CTaJiMH, €CIHM M3BECTHO, UTO JUIA JAHHOM CTanu
conepxkanme yrmepona 0,06 %, Temmeparypa 4acTM4HOM pekpuctammzamuu 1007 °C,
ko3 duument TtemnonpoBogHocTH paBeH 42 Br/M'K, a xo3ddunmeHT BIMSHHS CKOPOCTH
oxJakaeHwms Jcra paBeH 0,94.

Yro oTiMyaeT HOPMaIU3aLUOHHYIO POKATKY OT APYTUX TEXHOIOTHI?

UTo oTIHYaET TEPMOMEXAHUUCSCKHM MPOIECC OT APYTUX TEXHOJIOTHI?

YkaxxuTe 0COOEHHOCTH CTPATETHUH OXJIAXKIECHUS IIHPOKOMOIOCHON TOpsSYeKaTaHOW CTalH Tepen
CMOTKOH B PYJIOH

Ha mmpokononocHOM cTaHe Topsdeidl MPOKAaTKH HEOOXOAWMO MPOKaTaTh IOJIOCH pa3MepaMu
2,5x1250 MM u3 ctanu mapku 081C Ais JaJbHEHINEro rnepekara B XOJIOJHOKATAHBINA MPOKAT C
OT)KHUT'OM B arperate HenpepbIBHOTO oTkUra. OMpeAenuTh eIeBoe 3HaUeHHE TEMITEPaTyphl KOHIA
IPOKATKM, ECJIM U3BECTHO: TEPMOCTATUYUECKHE 3HaYeHus TeMneparypArs=887 °C u Ar=734 °C;
ko3 uimeHT BnusHUS ckopocTu oxnaxkzaeHus 0,961; xosddunmenT teronpoBogHOCTH 43,6
Br/m-K

Ha mmpoxomonocHOM cTaHe ropsdeil MpOKaTKH HEeoOXOAWMO TPOKTAaTh IOJIOCHI pa3MepaMu
6,0x1350 MM u3 ctanu mapku  091'2C st TOCTaBKU B TOpsAYEKaTaHOM cOCTOSSHUM. OnpeaenuTsb
I[eJIeBOe 3HAYCHHE TeMITepaTyphbl KOHIIA TPOKATKH, €CIIH NU3BECTHO: TEPMOCTATUIECKHIE 3HAUCHUS
temneparypAr;=834 °C u Ari=704 °C; xo>pduuuent Biusaus ckopoctu oxinaxaenus 0,967,
koaddurment TermwtonposogaocT 40,7 Br/m-K

Ha mmpoxomonocHOM craHe Tops4Yeil MpOKaTKM HEOOXOAMMO MPOKTaTh MOJOCHI pa3MepaMu
6,0x1350 MM u3 ctanu mapku  091'2C st moCTaBKY B TOpsTY€KaTaHOM COCTOSAHUU. ONpenennTh
[[eJIeBOe 3HA4YCHHWE TEeMIIepaTyphl CMOTKH, €CITH W3BECTHO: TEPMOCTATUYECKHE 3HAYCHUS
temnepatypAr;=834 °C u Ari=704 °C; xo>pduuuent Biusaus ckopoctu oxnaxaenus 0,913;
koaddurment TermwtonposogrocT 40,7 Br/m-K

Ha mmpokonosocHOM cTaHe ropsiyeii MpOKaTKH He00X0AUMO MTPOKTATH MOJIOCH! TOJIIHHOM 2,5 MM
u3 cramu Mapku DCO1. Onpenenuth Kakoi NO/DKHA OBITH IIMPHHA MTPOMEKYTOYHOTO packara,
YTOOBI MIUPUHA TTPOKATAHOHW MOJIOCH! ObuTa 1250 MM, ecii cpeiHee KBaapaTHIecKoe OTKIIOHEHHE
IIMPUHBI B YUCTOBOH Tpymie 2,97 Mm

Kakoit nomkHa ObITh IIHPHHA CII10a 110 OTHOIIEHHIO K IHUPUHE MOJIOCHI 10 3aKa3y MpPU MPOKATKe
Ha IIMPOKOIOJIOCHOM CTaHe Topsuel MpOKaTKu?

Kakoit nomkHa ObITh HIMPHHA TPOMEKYTOYHOTO packara 1Mo OTHOIIEHHIO K MUPUHE TIOJIOCHI 110
3aKa3y IpH MPOKATKE Ha IIUPOKONOJIOCHOM CTaHE Tropsdyel IpOKaTKu?

YkaxkuTe ynpaisioliee Bo3[eicTBHE A 00ecrieueHNs] YPOBHS TeMIIepaTypsl KOHIIA MPOKATKU
Ha TUPOKOTIOIOCHOM CTaHe

VYKaxuTe ynpasisioliee BO3ACHCTBHE AJs oOecreueHHus PaBHOMEPHOCTH TeMIIEpaTypbl KOHIA
MPOKATKH IO JUTUHE TI0JIOCHI Ha IIIHPOKOIIOJIOCHOM CTaHEe

Kakoii u3 BapuaHTOB CKOPOCTHOTO peXHMa SBISETCS NPOCTBIM PEKHUMOM IEPEMEHHOTO
yCKOpeHUs?

Kakoii 13 BapHaHTOB CKOPOCTHOTO PEXKHMA SIBIISIETCS PEKHUMOM MTOCTOSIHHOTO YCKOPEHHS?

Kakoii u3 BapaHTOB CKOPOCTHOTO PEKMMA SIBIACTCS PEKMUMOM ITOCTOSTHHONH CKOPOCTH?
Bribepute BapHaHT CKOPOCTHOTO PEKHUMa YHCTOBOW TPYMIIBI MTUPOKOIIOJIOCHOTO CTaHa Topsdeit
MPOKATKU JJIS OJOCKHI TONIUHOMN 2,5 MM
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Bribepute BapraHT CKOPOCTHOTO peXMMa YHCTOBOH I'PYMITBI IIMPOKOMOIIOCHOTO CTaHa ropsiueit

MIPOKATKH U1  TOJIOCHI TOJMIIMHON 5 MM

Bribepute BapraHT CKOPOCTHOT'O peXMMa YMCTOBOM TPYMIIBI HIMPOKOIIOJIOCHOTO CTaHa ropsueit

TIPOKATKH JUISI  TIOJIOCH! TOMIMHUHON 10 MM

YkaxuTe XapaKkTepHbIE OCOOCHHOCTH pEXHWMa 4YaCcTHBIX OO0XKaTWH B YHCTOBOW TpyIIe

IIMPOKOTIOJIOCHOTO CTaHa

YkaxuTe XapakTepHble OCOOCHHOCTH peXHMa YacTHBIX OOXaTWii B YEPHOBOW TpyIIe

IIMPOKOTIOJIOCHOTO CTaHa

VkaknuTe XapakTepHble 0COOCHHOCTH pEKMMa YacTHBIX 00KaTHi MPH YEepHOBOM IMPOKATKH Ha

TOJICTOJINCTOBOM CTaHE

Ykakure xapakTepHble OCOOCHHOCTH PEKMMa YaCTHBIX OOXKAaTHH MpPHU YHMCTOBOW MpPOKAaTKe Ha

TOJICTOJINCTOBOM CTaHE

Kakumu 10omKHBI OBITH TONIMHA U MIMPHUHA MOJKATA I XOJIOAHON MPOKATKU MOJIOCH U3 CTAIN

08mc, mocrasisiemoii pazmepamu 0,6x1250 MM ¢ 00pe3aHHBIMI KPOMKaMH, €CITH IS 00eCIieUeHUs

CBOWCTB TIpoKaTta HeoOXoAuMO cyMmMMmapHoe oOxkatue 75 %, a cymmapHoe oOkaTue 110

BO3MOHOCTSIM cTaHa 78 % ?

Kakyumu 10mKHBI OBITH TOJIIKMHA U MIMPHUHA NOJKATA Ul XOJOAHOM MPOKATKU MOJIOCH U3 CTANIN
HX220YD, nocraBnsiemoit pazmepamu 0,45x1250 MM ¢ HeoOpe3aHHBIMH KPOMKaMH, €CITH AJIs

oOecrieueHus: CBOUCTB MpoKaTa He00X0JMMO CyMMapHoe ooxkatue 79,6 %, a cymmapHoe o0xatue

10 BO3MOXKHOCTSM cTaHa 78,4 % ?

VKaxuTe palloHaIbHOE 3HAYEHHE CpEeIHEro YIEJbHOIO HATSKEHHS B MEXKKIETEBbIX

MPOMEXYTKaX MPU XOJOJHOM MPOKAaTKe HA HEPEPHIBHOM CTaHE

YKaXuTe pauroHaIbHOE 3HAYCHUE CPETHETO YAeIbHOI0 HATSDKEHHS IIPU CMOTKE PYJIOHA Ha CTaHe

XOJIOJJHOM MTPOKATKU

OmnpepenuTts BEIMYMHY pabodell CKOPOCTH XOJIOAHOM MPOKAaTKH MoJIockl TonumHon 0,6 MM u3

MOJIKaTa TOJIMHON 2,4 MM Ha aBTOHOMHOM CTaHe, paCCYUTAHHOM Ha MaKCUMAJbHYIO CKOPOCTh
22,5 m/c , ecnd W3BECTHO: mpeaen Tekydectn moxakara 320 MIla, koapQuimeHT BiIvsHUS

npoduis 0,752. Kosdhdunment 3amaca Ha perynupoBanue npuHsTh 0,9

Omnpenenuts BEMHYUHY pabodeil CKOPOCTH XOJIOJHOW MPOKATKH IMOJOCH ToimuHor 0,6 MM u3

NOJKaTa TOJIUHOMN 2,5 MM Ha cTaHe, CONPSKEHHOM C TPaBUJILHBIM arperaToM U pacCUUTaHHOM

Ha MakKCHMaJIbHYIO CKOPOCTh 25,2 M/C , ecim W3BECTHO: Tpejen Tekydect noakara 340 Mlla,

ko3 uument BmusHU npodmias 0,701. CxopocTs MOJOCE B TPaBWIIBHBIX BaHHax 3,9 wm/c.

Koaddumnment 3anaca va perynupoBanue npussth 0,95.

KakoBa BennunHa paryioHaIbHOTO 00KaTHs B MOCIIEAHEM YHCTOBOM IPOXOJE MPH MPOKATKE Ha

HIMPOKOIIOJIOCHOM CTaHE ropsiueil MpoKaTKu?

Kakoit Bua repmMudeckoit 00paboTKi HEOOXOAMMO MPUMEHHUTD ISl YIYUIIEHHSI OTHOCHTEIBHOTO

YAJIUHEHHS] U yAapHON BA3KOCTH KPYMHOTaOapUTHBIX JIUCTOB 0€3 YXYAIIEHUS MX MPOYHOCTHBIX

XapaKTepUCTUK?

Kakoit Bug  TepmMudeckoil  0O0pabOTKM  HEOOXOAMMO  TPUMEHUTh JJIsl  TOJYYEeHHUS

KPYITHOT'a0apUTHBIX JIUCTOB MTOBBILIEHHON MPOYHOCTH?

Onpenennute TeMIeparypy H MPOJODKUTENBHOCTh BBLACP)KKH TMPH HOPMAIH3AIMH JIFICTOB

TONMMHOM 15 MM M3 cTanm, s KoTopoi Temmneparypsl  Ars=834 °C u Ar=707 °C

Onpenennuts TEMIEpaTypy U IpOAOKUTENBHOCTD BBIIEPKKH IIPHU HarpeBe O]l 3aKajKy JHCTOB

TONMIMHOM 20 MM U3 CTalH, I KOTopoi Temmeparypsl  Ars=840 °C u Ar=710 °C

Onpenennuts TeEMIEPaTypy U NPOJOHKUTENBHOCTD OTITyCKa MOCIIE 3aKaJIKH JIUCTOB TOJIIMHOMN 20

MM W3 CTaJM, Juist KOTopoi Temneparypbl  Ars=840 °C u Ar;=710 °C

Ha3naunts TemmepaTypy BBIACPKKH MPH PEKPUCTAIUIN3ALMOHHOM OT)KHTE B KOJITAKOBOHM TMEYH

PYJIOHOB XOJIOIHOKAaTAaHOM CTaJli O0LIero Ha3HAYCHHUS

HaznauuTh TeMmnepaTypy BBIICPXKKH IPH PEKPUCTAUIM3ALUOHHOM OTXHUIE B KOJIIAKOBOH IeuH

PYJIOHOB XOJIOAHOKATAHON CTaJIN 7Sl XOJIOAHOW IITAMITIOBKH
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Haznauute TeMmmepaTypy BBLACPKKH TPU PEKPUCTAIM3ALMOHHOM OTXKUIE B arperare
HEIMPEPBIBHOTO OTXKUIA MOJIOC XOJIOAHOKATAHOW CTaIH ISl XOJOJHOM IITAMIIOBKH C KaTEropuei
BEITSKKH CB

Hasnauute TeMmmepaTypy BBLACPKKH IpPU PEKPUCTAUIM3ALMOHHOM OTKHUIE B arperare
HEIMPEPBIBHOTO OTXKUIA MOJIOC XOJIOAHOKATAHOU CTaJIA AJI1 XOJOJHOM IITAaMIIOBKU C KaTEropuei
BeITSKKU OCB

VYKaXuTte Leib APECCUPOBKU MATIOYIIIEPOJUCTON XOJIONHOKATAHOM JINCTOBOM CTalN

YKaKXUTe COOTHOIICHUE O0XKATHUS MPH JIPECCUPOBKE C CYMMAapHBIM O0KAaTHEM MPH XOJIOHOU
MIPOKaTKe

Kakum 00pa3oM ocyIecTBIsSeTCs] APECCHPOBKA MAIIOYTIIEPOAVICTON XOJIIOMHOKATAHOHN JIMCTOBON
cTain

YKaxuTe KakuM JOJDKHO OBITH 00XKaTHe MPH JIPECCHPOBKE XONOAHOKATAHBIX TOJOC M3 CTalld
tuna 08HO 6e3 mpuMeHeHHs CMa30YHO-0XJIaKAAI0UICH )KUIKOCTH

VYKaKuTe KakuM JODKHO OBITH 00XKaTHE IPU JPECCUPOBKE XOJIOAHOKATAHBIX TOJOC M3 CTaJIU
tumna 0810 ¢ npuMeHeHneM CMa30YHO-0XJIAXKAAOIICH KUIKOCTH

VYKaxkuTe oNTUMaNbHYIO TEMIIEpaTypy MeTajula epe/i IPeCCUPOBKON X0JI0IHOKATaHbIX M0J0C 0e3
KOPPEKIINH CTETIeHH edhopMaIiun

Kak Ha/io U3MEHUTH CTENeHb Ae(opMalivy Ipu APECCUPOBKE XOJIOAHOKATAHOW JINCTOBOM CTaIU B
ciy4ae JOIMyCTUMOM, HO TMOBBIIICHHON TEMIIEPATYyPhl METaLIa

Uro npexacraBnseT co00il MpogopHas pa3HOTONIUHHOCTS?

Uro npezacrasiseT co0oil monepevHas pa3HOTOIIIUHHOCTD?

Ykaxute GpopMmyiny A pacdera XapaKTepUCTHKH MPOJOILHON Pa3HOTOIIIIUHHOCTH

Ykaxute GpopMmyIry ajs pacdera BBITYKIOCTH MPO(UIL

Ykaxute Gopmyiy ajs pacuera KIMHOBUIHOCTH MPOGUIIs

Uro npexacraBiseT co00il HEIUIOCKOCTHOCTH?

VYkaxute neeKT IIOCKOCTHOCTH «KpaeBasi BOJTHA

Ykaxute neeKT IIOCKOCTHOCTH «OJTHOCTOPOHHSS KpaeBasi BOJHAY

Ykaxute nedeKT IIOCKOCTHOCTH «KOPOOOBATOCTHY

VYkaxute neeKT IIOCKOCTHOCTH «IIPOJOIbHBINA U3rH0»

Ykaxute neeKT IIOCKOCTHOCTH «IIOTIEPEYHBIA N3THO»

VYkaxkute neeKT IIOCKOCTHOCTH «BOJIHUCTOCTHY

CocTaBpTe  MOCIENOBATEIBHOCTh  TEXHOJOTMYECKMX  ONepauuid  Uiss  [POU3BOJACTBA
KpPYITHOTa0apUTHBIX JIUCTOB, TIOCTABISIEMBIX 0€3 periiaMeHTalluy COCTOSTHUS

CocTaBpTe  MOCJIEMOBATEIBHOCTh  TEXHOJOTHYECKHMX  ONEpamuii Uil  MPOU3BOACTBA
XOJIOJTHOKATaHOTO KOHCTPYKIIMOHHOTO MPOKaTa 0e3 MOKPBITHS, IIOCTABIISIEMOTO B PYJIOHAX
CocTaBpTe  MOCJIECIOBATEIBHOCTh  TEXHOJOTHMYECKHMX  OMepanuii IS [POW3BOJCTBA
KPYIHOTa0apUTHBIX JIUCTOB, MIOCTABJIIEMbIX B TEPMOOOPAOOTAHHOM COCTOSIHUN

CocTaBpTe  MOCIENOBATEIBHOCTh  TEXHOJIOTMYECKHUX  ONEpaluil  Juisi  MNPOU3BOACTBA
XO0JIOJIHOKaTaHOM TrOpsSYEOIIMHKOBAHHOM CTaji, IIOCTaBIsIEMON B pyJIOHaX

CocraBbTe MOCIEAOBATEIBHOCTh TEXHOJOTUYECKUX OMEPalMid AJ1 MPOU3BOJCTBA JKECTU MapKU
9KK ¢ OT)KHTOM B KOJITIAKOBBIX TTeYax

CocTaBpTe TOCIEAOBATEIEHOCTh TEXHOJOTHUSCKUX OMEPAIMA IS TIPOU3BOJICTBA JKECTH MapKH
OXK c orxurom B arperare HenpepbiBHOTO oTKura (AHO)

CocTaBpTe  TIOCIICIOBATEIBHOCTh  TEXHOJOTHYECKMX  OMepamuwid  UIss  MPOHW3BOJCTBA
UIMPOKOIIOJIOCHOM ropsiueKaTaHo! CTalll, MOCTABISIEMON B pyJIOHAX

CocTaBpTe  MOCIENOBATEIBHOCTh  TEXHOJOTMYECKUX  ONepauuid  uiss  [POU3BOJACTBA
LIMPOKOIIOJIOCHOM ropsiYeKaTaHoi CTaJIN, IOCTABIIIEMOM B JIMCTAX

CocTaBpTe  MOCIEIOBATEIBHOCTh  TEXHOJOTMYECKMX  OMepauuid i  [POU3BOJACTBA
XOJIOJHOKATaHOT'O KOHCTPYKIIHOHHOTO MPOKaTa 0e3 MOKPBITHS, TIOCTABIIIEMOTO B JICTaX
CocTaBpTe  MOCIEIOBATEIBHOCTh  TEXHOJOTMYECKMX  OMepauuid i  [POU3BOJACTBA
XOJIOJTHOKATaHOTO KOHCTPYKIIMOHHOTO MPOoKaTa 0e3 MOKPBITHUS, IIOCTABIIIEMOTO B JICHTAX
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VYxkaxute 0003HaUCHUSI KATETOPHUN BBITSHKKH TOHKOJIMCTOBOT'O MPOKATA JIJISl XOJIOAHOHN IIITAMITOBKU
VYKakUTe COOTBETCTBHE KaTErOpWil BBITSHKKH M KIIACCOB KadecTBa (MapoK) XOJIOTHOKATAHOTO
MpOoKaTa MOHMKEHHON MPOYHOCTH JIJIS1 XOJIOHOM IITaAMIIOBKU

VYkaxkute 0003HAUCHHUS MTPOoKaTa pa3IMIHBIX KJIACCOB KAa4eCTBA IS XOJIOTHOTO Te(hOpMUPOBAHUS
VYkaxkute 0003HAYCHHS TUITOB CTAIH IS XOJIOTHOTO Te(hOpMUPOBAHUS

VKaxuTe CMBICT 351eMeHTOB 0003Hauenus HC220Y

VKaxnuTe cMBICI 31eMeHTOB 0003HaueHnss HC260BD

VKaxuTe CMBICT 351eMeHToB 0003Hauenns HC360LA

VKa)XuTe CMBICI 3JIEMEHTOB 0003HaueHus S350MC

VkaxunTte cMBICT 351eMeHTOB 0003HaueHns HCT600X

VKaxuTe CMBICT 351eMeHTOB 0003HaueHus HDTS580X

Ykaxute 0003HAUeHHWS TPYMI IUIOCKOCTHOCTH JIHCTOBOTO TIPOKaTa II0 OTEYEeCTBEHHBIM
cTaHgapTam



