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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma nepecMoTpeHa, 00Cy>keHa 1 oo0peHa s peansaruu B 2027 - 2028
ydeOHOM Toj1y Ha 3aceanuu kadeapel OOpabOTKM MaTepuanoB naBieHueM um. M.I.

[IpoTrokon oT 20 1. No
3aB. kadenpoii A.b. Momep

Pabouas nmporpamMma repecMoTpeHa, 00CyKeHa 1 0J00peHa s peanm3aiuu B 2028 - 2029
y4ueOHOM ToJ1y Ha 3acefaanuu kadeapsr OOpaObOTKM MaTepHaioB AaBicHUEM uM. M.I.

[IpoTrokon oT 20 1. No
3aB. kadeapoii A.b. Momep

Pabouas nporpamMma nepecMoTpeHa, 00CyskieHa 1 ogo0peHa ais peanmsaiuu B 2029 - 2030
yueOHOM rojy Ha 3acefaHuu kadeapsl OO0paboTku MaTepuanoB naBieHueM um. M.U.

[Iporokom or 20 1. N
3aB. kadeapoii A.b. Mosep

Pabouast nporpaMma rnepecMoTpeHa, 00CykaeHa 1 og00peHa s peann3auu B 2030 - 2031
y4eOHOM oty Ha 3aceqanuu kadeapbl OOpabOTKH MaTepHalioB AaBicHHeM uM. M.I.

[IpoTrokon oT 20 1. No
3aB. kadenpoit A.Bb. Momnep




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

-pa3BUTHE y CTYJEHTOB JINYHOCTHBIX Ka4eCTB, a TaKke (popMUpOBaHUE
poeCCUOHATBHBIX KOMIIETEHIIUN B COOTBETCTBUHU ¢ TpeboBanussmu ®I'OCBO
noHarnpasiaeHuto noarorosku 22.03.02 Meramnyprus;

-opMupoBaHue y CTYJICHTOB 3HAHWI, YMEHHUI U HABBIKOB IIPUMCHCHHUSI
OOIIEeTEXHUYECKHUX U CIeNUATIbHBIX TUCHUIUINH Ul U3YUYeHUS] U Pa3pabOTKH
TexHoJoruueckux mporeccos OM/l Ha mpuMepe TEXHOJIOTUU TPOU3BOJICTBA TUCTOBOTO
MpOKaTa pa3IMYHbIX BUIOB U Pa3HOOOPA3HOTO HA3HAYCHHUS

2 MecTo JUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucnurnnuna TexHOoJ0ruu npou3BOACTBA JIMCTOBOTO IMPOKATa BXOAUT B YaCTh
y4eOHoro 1aHa popMupyeMyro ydacTHUKaMu 00pa30BaTelIbHbIX OTHOIICHUN
00pa3oBaTeNbHON MPOrpaMMBl.

JIist u3y4eHus TMCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIHUILTUH/ TPAKTUK:

Meramtypruueckas TEIUIOTEXHUKA

O6opynoBaH#ue 11€X0B 00padOTKH METAJIOB JIaBICHUEM

MarepuanoseneHue

Teopust 06pabOTKH METAIIJIOB JIaBJICHHEM (4acTh2)

Teopust 00pabOTKM METAIUIOB JIaBIeHUEM (4acTh 1)

3nanus (YMEHHUS, BIaICHUS] ), TOJTYYEHHBIC IPY U3YUYEHUHU JaHHOUW JIMCUIUILTAHBI
OyIyT HEOOXOUMBI JIS U3YYCHHSI TUCITUTUIAH/TIPAKTHK:

MeTo/1bl ONTUMHU3ALUU MPOLIECCOB 00PaOOTKU METAIIJIOB JaBJIECHUEM

HoBple TexHOIIOrMYECKHE PELISHHs B IpoIieccax 00pabOTKU METAJUIOB AaBJICHUEM

[TonroroBka K cjaue u cjaya rocyJapCTBEHHOTO 3K3aMeHa

[ToaroToBka K mpoleaype 3alluThl ¥ 3al[iTa BBITYCKHOM KBaIU()HUKAIMOHHOM
paboThl

3 Komnerenunu o0y4ammerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHUIIMHBI (MOAYJIsl) ¥ IUVIAHUPYeMble Pe3yJIbTAThI 00y4eHus

B pe3ynbrate ocBOeHUS TUCHUIUTMHBI (MOAYsi) « TeXxHOIOruu mpou3BoACTBA
JIMCTOBOI'O IIPOKaTa» 00ydaromuiics JOHKEeH 00J1aAaTh CIeyOIMMH KOMIIETEHIUSAMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIINN

IIK-2 T'oToB OIPEACIIATE OPraHUu3allMOHHBIC 1 TCXHUYCCKHUEC MCPLI JJIS BBIITOJIHCHHA
ITPONU3BOJICTBCHHBIX 3aJIaHUi 110 BBIITYCKY XOJIOJHOKATAHOT'O JIMCTA

[K-2.1 AHanu3upyeT yCTpONCTBO, COCTaB, HA3HAYEHHE, KOHCTPYKTHUBHbBIE
0COOEHHOCTH, MPUHIIUI PabOThl, IpaBUJIa KCIUTyaTalluu U
TEXHUYECKOT0 00CIyKUBaHUs 000py10BaHUs, TPUOOPOB U MEXAaHU3MOB
11€Xa 10 MPOU3BOJICTBY XOJIOAHOKATAHOT'O JIMCTOBOI'O ITPOKATa

[1K-2.2 AHaIM3upyeT TEOPUIO U TEXHOJIOTHIO TEpMUYECKOH 00paboTKH,
TPABIICHHSI, XOJIOTHOU MPOKATKH M PE3KH JIMCTOBOTO MPOKATA.
AHanu3upyeT nokasaresiu paboThl TEXHOJIOITMUYECKUX YYaCTKOB IIeXa 110
IIPOM3BOJICTBY XOJIOAHOKATAHOTO JIMCTA IPU BBIITOJTHEHUN
MPOM3BOJICTBEHHBIX 3a7aHni. [[pHHIMaeT pemeHusi 0 BHECEHUH
periIaMeHTHPYEMBIX KOPPEKTUPOBOK B TEXHOJIOTMYECKHX MpoLIeccax
YYacTKOB 11€Xa M0 IPOM3BOJICTBY XOJIOJHOKATAHOTO JIUCTOBOTO IIPOKaTa

IK-2.3 AHanu3upyer U3MEHEHUs NToKaszareliel mpoliecca Mpou3BoJICTBA
XOJIOAHOKATAaHOTO JIMCTOBOTO MpokaTta. KoHTponmupyer kauecTBo
XOJIOAHOKATAHOTO JIMCTOBOTO MPOKATa HA CTAAMSIX TEXHOJIOTHIECKOTO
npoliiecca U TOTOBOW MPOAYKIIMHU




[IK-4 CnocoOeH ompeaensaTh OpPraHU3allMOHHBIE M TEXHUYECKHE MEPhI JJIsS BBITOJTHCHUS
MPOU3BOJICTBEHHBIX 33JaHUI MO BBIITYCKY TOPSYEKAaTaHOT O MTpOKaTa

I1K-4.1

AHaJIM3HUPYET YCTPOUCTBO, COCTAB, HA3HAYCHUE, KOHCTPYKTHUBHBIC
0COOCHHOCTH, MPUHITUI PabOTHI, IPaBHUJIa KCIUTyaTalluy U
TEXHUYECKOTO 00CTYKUBaHHUS 000pyI0OBaHMUs, TPHOOPOB U MEXaHU3MOB
1exa 1o MPOU3BOJICTBY TOPSYCKATAHOTO MTPOKATA

[1K-4.2

BrIsIBIISICT KIIFOUEBEIC mapamMeTpbl TCXHOJIOTHUYCCKUX IIPOLECCOB
Y4aCTKOB 1I€Xa 110 ITPOU3BOACTBY I'OPAYCKATAHOT'O IIPpOKAaTa, BIHUAIOIIUC
Ha KauyeCTBO I'OTOBOM MMpOAYKIUH

I1K-4.3

OlLieHUBaET MPOU3BOJICTBEHHYIO CUTYAIIMIO B TEXHOJIOTHYECKUX
OT/CJICHUAX 11€Xa IO MTPOU3BOICTBY TOPSAUYCKATAHOTO MPOKaTa.
KonTponupyeT kauecTBO ropsiuekaTaHOro MpoKaTa Ha CTaIusIX
TEXHOJIOTMYECKOTO MPOIIecca U TOTOBOM MPOIYKIIUN




4. CTpyKTypa, 00bEM U cogepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX equHuIl 216 akas. 4acoB, B TOM

qHUCJIC:

— KOHTaKTHas pabora — 132,5 akaj. yacos:

— ayauTopHas — 126 akaj. 4acos;

— BHeayauTopHas — 6,5 akaj. 4acos;

— caMoCTosTelIbHas paboTa — 47,8 akaj. 4acos;
— B (hopme npakTudecKoi moarotoBku — 0 akaj. vac;
— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

®dopma aTTecTaluu - IK3aMeH, KypCOBOU MPOEKT

Pasnen/ rema
JUCIUIUIAHEI

AynutopHas
o | xonrakTHAs pabora
5 (B akaz. yacax)
o
=
(]
© 6
n1ab. | IpaxT.
Jlek. P
3aH. 3aH.

CaMocrosTenbHas
paboTa cTymeHTa

Bun
CaMOCTOSITEIIbHOM
paboThI

dopma TEKyIIEero
KOHTPOJIS
YCIIeBaeMOCTH U
TIPOMEKYTOTHOM
aTTecTalul

Kon
KOMIIETEHLIUN

1. COpTaMCHT JIMCTOBOTO ITpOKaTa, CUCTEMa TpeGOBaHHfI K €ro Ka4eCTBY M CXE€MbI TEXHOJIOTUYECKUX IMPOLECCOB IIPOU3BOACTBA

CaMOCTOSITENBHOE K-4.3
H3y4YeHHUE e
1.1 CopTraMeHT JTHCTOBOTO yHenr KoutponbHas I1K-2.3,
1 2 29 y4eOHOM 1
poKaTa —— pabora Ne 1 IK-4.2,
I1K-2.2
JIUTEPATypBhI
CaMOCTOSITENBHOE
1.2 Cuctema TpeOoBaHuUil K HU3y4eHUE
KAuecTB J'H/ICTI())BOI‘O 5 2 2 53 ‘-Ig6HOI71 u KourporbHas 1IK-4.3,
Y ' y N pabora Ne 1 IK-2.3
poKaTa HaY4YHOU
JIUTEPaTypBhl
1.3 Cxemsnl CaMOCTOSITEIILHOE
TEXHOJIOTHYECKUX HU3yUYCHUE
MPOLIECCOB IIPOU3BOACTBA 1 2 qg6H0171 u KonrporsHas IIK-4.2,
P P y N pabota Ne 1 I1K-2.2
JIMCTOBOTO MPOKaTa HaY4YHOM
Pa3InYHBIX BUIOB JIUTEPATYPBI
HWroro no pazneny 4 6 8,2
2. VcxoHble 3ar0TOBKYU AJIS1 IPOU3BO/ICTBA JIMCTOBOTO MpOKaTa
CaMOCTOSITCIIBHOE
H3ydeHne
2.1 WcxonHble 3aroTOBKHU Y .
yueOHOH U Kontponbnas
JUTSI TPOU3BOJICTBA 2 4 1 N [K-4.2
HAyJHOU pabora Ne 2
KPYITHOT'a0apUTHBIX JIUCTOB
JIUTEPATYPHI,
5 pelieHue 3a1a4
CaMOCTOSITCIBHOE
2.2 cxoaHble 3arOTOBKU HU3y4yCHUE
TSI TPOU3BOACTBA yeOHOM 1 KonrtpoabHas
2 4 1 I1K-4.2
HTUPOKOTIOTIOCHON Hay4YHOU pabora Ne 3 '
rOpsiYeKaTaHOM CTaIH JIUTEPATYPHI,
pelieHue 3aaa4
CaMOCTOSITENBHOE
2.3 VcxonHble 3ar0TOBKH U3y4eHne
JUTSI TIPOU3BOJICTBA 5 2 4 1 yueOHOit 1 KoutponbHas K-2.3
XOJIOHOKaTaHOT O Hay4HOU pabora Ne 4 '
JMCTOBOTO MPOKaTa JIUTEPATYPHI,
pelieHue 3a1a4
Hroro no pazzpeny 6 12 3




3. IIpou3BOACTBO KPYITHOraOapUTHBIX JIUCTOB

CaMOCTOSITEIbHOE
3.1 Texunonmoruueckue H3ydeHHE
. KonTponsHas
CHUCTEMBI JUIsI TPOU3BO/ICTBA 2 2 2 yueOHoil n aGota No2 [1IK-4.1
KPYIMHOTa0apHUTHBIX JIHCTOB HAy4HOH P h
JIUTEPaTyphl
CaMOCTOSITEIbHOE
3.2 Ocobennoctr
TEeMITepaTypHBIX PEIKIMOB VYCHIC
y4eOHOM 1 KontponsHas I1K-4.2,
MPOM3BOJICTBA 2 4 1 N
HAYYHOM pabota Ne 2 [1K-4.3
KPYIMHOTa0apHUTHBIX JIHCTOB
JUTEPaTypBhl,
U 1X 000CHOBaHHE
peleHue 3a1a4
CaMOCTOSITENEHOE
H3ydeHHe
3.3 CxeMbl U PexXUMBI YHCHY
yueOHOit 1 KouTtponbHas [1K-4.2,
MPOKATKH 2 6 1 .
HaY4YHOU pabota Ne 2 ITK-4.3
KPYIHOTa0apHUTHBIX JICTOB
JIUTEPaTyphl,
pemienue 3a1aq
CaMOCTOSITENbHOE
n3y4YeHue
3.4 OGecnieueHue KauecTBa 2 4 2 yueOHOH U KonrponbHas IK-4.2,
KPYIHOra0apUTHBIX JIICTOB Hay4YHOU pabora Ne 2 IK-4.3
JIATEPaTypHI,
peleHue 3aaad
CaMOCTOSITENEHOE
3.5 Baiku TOJICTONNUCTOBBIX U3y4eHue
CTaHOB U 0COOEHHOCTH HX 2 1 yueOHO# 1 YCTHBIN Onpoc [K-4.1
IKCIUTyaTalluu Hay4IHOH
JIUTEPATyPhl
HWroro no pazgeny 10 16 7
4. IIpon3BOACTBO MINPOKONOJIOCHOM rOpsYeKTaHOM CTaIu
CaMOCTOSITENBEHOE
4.1 TexHonoruueckue
CHCTEMBI JUTS TIPOU3BOACTBA Hsyetme KonrponbHas
Po! 2 2 1 yueGHoit 1 P TK-4.1
ITUPOKOTIONIOCHOM o pabora Ne 3
. Hay4IHOH
ropsiyeKaTaHol cTanu
JIUTEPATyPhI
4.2 OcobeHHocTH CaMOCTOSITENBEHOE
TEeMIIepaTypHOTO PeXXnuMa n3y4YeHUe
MIPOU3BOJCTBA 2 4 1 yueOHOH U Kontponbnas IK-4.2,
ITUPOKOTIONIOCHOM HAyJHOU pabora Ne 3 I1K-4.3
ropsiyeKaTaHol CTalu U ero JIUTEPATYPHI,
000CHOBaHHE penreHue 3a1aq
CaMOCTOSITENEHOE
U3yUYCHHE
4.3 PesxuMbl IPOKAaTKU Ha Y ety
yueOHO#t 1 KontponbHas [1K-4.2,
IIMPOKOIIOJIOCHOM CTaHe 2 4 1 N
N HaYYHOM pabota Ne 3 [K-4.3
ropsaeit mpoKaTKU
JIUTEPaTypHl,
pemeHue 3aaad
CaMOCTOSTENEHOE
U3yUYCHHE
4.4 ObecnieueHne Ka4ecTBa i
IIMPOKOIOIOCHOM 2 4 1 yqe6HOHvH Kourposbuaz [IR-4.2,
P . Hay1HOU pabGora Ne 3 IK-4.3
ropsiyeKaTaHol cTanu JIATEpaTYpBL,
pemenue 3aaad
4.5 Banku CaMOCTOSITEIbHOE
IIMPOKOTOIOCHBIX CTAaHOB H3y4YCHUE
ropsyei NpoKaTKu 1 2 1 yueOHOH u VYeTHblii onpoc IK-4.1
0COOCHHOCTH HX HAy4HOH
IKCILTyaTaluu JIATEPATyPBI




6.2 Ocobennoctu CaMOCTOSITEIbHOE
MPOM3BO/ICTBA JINCTOBOTO H3yYCHHE [K-2.1,
npokara ¢ 2 2 2 y4eOHOit 1 YcTHBIN onpoc [K-2.2,
AIIEKTPOIIUTHIECKUM HaY4YHOU IK-2.3
IIMHKOBBIM TTOKPBITHEM JIUTEPaTyphl
CaMOCTOSITENEHOE
4.6 IIponsBoacTBo H3ydeHHE
HIMPOKONOIOCHON yueOHoil u
TOpsiYeKaTaHOM CTaIH Ha HAYYHOM [1K-4.2,
craHax CTeKKest 2 1 JINTEPaATypPhI YcTHbIN onpoc I1K-4.3
4.7 IIpon3BOACTBO CaMOCTOSITEIbHOE
ITHPOKOTIOIIOCHOU H3ydeHHE
. . . I1K-4.2,
rOpsSTYeKaTaHOH CTajIN Ha 2 1 yaeOHOH 1 VYcTHbI ompoc K-4.3
TOHKOCJISIOOBBIX JIUTEHHO- Hay4YHOU '
MPOKATHBIX arperarax JIUTEPaTypHI
HWroro no pazaeny 14 14 7
5. IIpon3BOACTBO XOIOAHOKATAHOTO JICTOBOTO IIPOKaTa
CaMOCTOSITEIIBHOE
5.1 TexHonorudyeckue
U3yUYCHHE
CHUCTEMBI JJIs1 TPOU3BOJICTBA . KontponpHas I1K-2.1,
2 2 2 yueOHO# 1
XOJIOJHOKATaHOTO . pabota Ne 4 [1K-4.2
HaY4YHOU
JIMCTOBOTO MPOKaTa
JATEPATyPHI
CaMOCTOSITEIIBHOE
H3y4YeHHUe
5.2 IToaroroBka mmogkara K 2 4 1 yueOHO# 1 KoutponbHas I1K-2.2,
XOJIOTHOM MTPOKATKe Hay4yHOU pabora Ne 4 [K-2.3
JIATEPaTypHI,
peuieHue 3a1a4
CaMOCTOSITENEHOE
. n3y4YeHue
5.3 PexXUMBI XOJI0JHOM Y .
y4eOHOM 1 KontponsHas I1K-2.2,
MIPOKATKHU Ha CTaHax 2 4 2 N
HAYYHOM pabora Ne 4 I1K-2.3
Pa3IHYHBIX THIIOB
JIUTEPATYPHI,
penieHue 3a1aq
CaMOCTOSITEIIBHOE
5.4 Cma3ouHo- U3yUYCHHE
OXJIaXKIAIOIINE KUAKOCTH 2 2 4 yueOHO#t 1 KonTponpuas I1K-2.1,
JUIsl XOJIOTHOM MPOKATKU U Hay4YHOU pabora Ne 4 IK-2.3
HX IpUMEHEHHe JATEPaTypHl,
pelieHue 3a1a4
CaMOCTOSITEIIbHOE
n3y4YeHUe
5.5 ObGecrieueHre KauecTBa YHeHY
y4eOHOil 1 o [1K-2.2,
XOJIOJHOKATaHOTO 2 4 2 o YerHbIi onpoc
HAYYHOM I1K-2.3
JIMCTOBOTO MPOKaTa
JIUTEPATYPHI,
penreHue 3a1aq
CaMOCTOSTENEHOE
5.6 Banku ctaHOB X0J10JHOM U3yUYCHHE
TIPOKATKH ¥ OCOOEHHOCTH HX 2 1,6 yueOHoil 1 YcrHbIi onpoc MK-2.1
JKCILTyaTaluu Hay4YHOU
JIATEPATyPHI
HWroro no pazngeny 12 16 12,6
6. TIpOM3BOACTBO JIMCTOBOTO TMPOKaTa ¢ TOKPHITHUSIMHU
CaMOCTOSITEIIBHOE
6.1 IlpousBoacTBo H3yUCHHE IK-2.1,
rOpAYEOLIMHKOBAaHHOTO 2 4 4 yueOHOH u VYeTHblii onpoc MK-2.2,
JIMCTOBOTO MPOKaTa HaY4YHOU I1K-2.3

JIUTEePaTyphl




CaMOCTOATCIbHOC

H3yYCHHE I1K-2.1,
6.3 TIpou3BOJCTBO JKeCTH 2 2 2 yueOHoil u YcTHbli onpoc IK-2.2,
HAYYHOM [K-2.3
JIUTEPATyPHI
CaMOCTOSITEIBHOE
6.4 TIpou3BoaCcTBO H3yYCHHE [K-2.1,
JIUCTOBOTO TPOKaTa ¢ 2 2 y4eOHOM 1 YcTHbli onpoc I1K-2.2,
MOJMMEPHBIMU TTOKPBITHAMHU HAYYHOM [K-2.3
JIUTEPATyPHI
HWroro no pazaeny 8 8 10
7. Dx3amMeH
I1K-4.1,
I1K-4.2,
I1K-4.3,
7.1 DK3ameH MK-2.1,
I1K-2.2,
I1K-2.3
HWroro no pazneny
Hroro 3a cemectp 54 72 47,8 9K3aMEH,KII
Hroro no nucuuIuinHe 54 72 47,8 K3aMCH, KypeoBoH

IPOEKT




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

C nenplo peann3anuy KOMIIETEHTHOCTHOTO MOJIX0/1a, a TaKkke (popMUPOBaHUS U
pa3BUTH TPO(HECCHOHATFHBIX HABBIKOB 00YUAIOIIMXCS PEalTU3yI0TCS CIEIYIONINE CPECTBA,
Coco0bl U OpPraHU3allMOHHbIE MEPOIPUATHS:

- I3y4YECHHE TEOPETUYECKOr0 MaTeprasa JUCHUIUIMHBI Ha JIEKIUAX C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSATENBHOE U3yUYEHNE TEOPETUUECKOTO MaTepraia JUCIIUILUINHEL C
UCIOJIb30BAHUEM METOJUYECKUX Pa3pabOTOK, CrielHanbHON yueOHOH U HayqYHOH
JIUTEpaTyphl;

- (hopMupoBaHKe U pa3BUTHE MPO(HECCHOHATBLHBIX HABBIKOB 00YUaIOMIUXCS Ha
IIPAKTUYECKUX 3aHATUSAX.

B u3noxeHnu JIEKIIMOHHOIO MaTepuaa U Ipy NPOBEACHUHU IIPAKTUYECKUX 3aHATHN
IIpeIoaraeTcs nepexo OT penpoAyKTUBHBIX METO/I0B O0yUEHUS K YACTUYHO-TIOMCKOBBIM
U UCCIIEJIOBATEIBCKAM METOJaM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETUYECKOE MBIIIIIICHUE,
yYMEHHUE apryMEeHTUPOBaTh U OTCTaMBaTh COOCTBEHHOE TOHUMaHUe Borpoca. C 3Toi 1elbIo
BO3MO’KHO MCIIOJIb30BAaHUE METOJI0B 3BPUCTUYECKHUX BOIIPOCOB.

CamocrosTenbHas paboTa CTyI€HTOB J0JKHA ObITh HAallpaBlieHa Ha 3aKperjieHue
TEOPETUYECKOI0 MaTepuaa, U3J0KEHHOr0 MIperoiaBaTesieM, Ha IpopaboTKy TeM,
OTBEACHHBIX HA CAMOCTOATEIBHOE U3YUYEHUE, IIOJATOTOBKY K HTOTOBOM aTTECTALIMH.

B xoze 3aHATHI IpeAoIaracTcsl CIOJIb30BaHUE KOMILIIEKCA MHHOBAIIMOHHBIX
METO/I0B aKTUBHOI'O OOYYEHHUs CTYAECHTOB, BKIIIOYAIOLIETO B CeOs:

- co3JaHue NMPoOJIEMHBIX CUTYalMH € TIOKa3aTEJIbHBIM PEIIEHUEM ITPOOIIEMbI
IIPENOAABaTEIIEM;

- CAaMOCTOSTEJIbHYIO IIOMCKOBYIO JI€ATEIbHOCTh B PEIIEHUH YUeOHbIX IPoOiIeM,
HaIPaBIIIEMYI0 IIPENIOAABATEIIEM;

- CaMOCTOSTENIbHOE pelIeHHe MPOOJIEM CTYI€HTaMU 0]l KOHTPOJIEM IIPEI01aBaTEs;

-HCIOJIb30BaHNE TEXHOJIOTUU IPOEKTHOTO 00Y4YEHUs C OpraHu3anuei
00pa3oBaTeNBLHOIO MPOIECCa B COOTBETCTBUHU C AJITOPUTMOM HOITAIMHOTO PELICHUS
npoOJIeMHOM 3a1a4H.

Peanu3zanus ”HHOBALIMOHHBIX METO/10B 00y4€HHUsI BO3MOXKHA C UCIOJIb30BaHUEM
CJIEYIOLIUX IIPUEMOB:

- HHCTPYKTaX CTYZEHTOB IO COCTABJIEHUIO TAaOJIUL, CXEM, IPAPHUKOB C IPOBEICHUEM
MO-CIEAYIOUIETO UX aHAIN3a;

- IPUMEHEHHUE PEKOMEHIAlUN 110 COCTABIICHUIO TE3UCOB U KOHCIIEKTOB 10
IIPOYUTAHHOMY MaTepHay;

- PaCKpBITHE MPENOJaBaTeIeM IPUYHH U XapaKkTepa Hey1ad, BCTPEUYaOIINXCs ITPU
peleHny mpooiem;

- IGMOHCTpAalMs aIbTEPHATUBHBIX MOJIXOA0B K PEIICHUI0 KOHKPETHON MPOOIeMBI;

- aHAJIN3 MOJYYEHHBIX PE3YJIbTAaTOB U OTHICKAHHME IPAHUL] UX TPUMEHUMOCTH;

- MCIIOJI30BAHUE 3aJJaHUH JIJIs1 CAMOCTOATEIbHONU PabOThl C U30BITOUHBIMU JAHHBIMHU.

Kpome toro, B mporiecce 00yueHHs JIEKIIMU TPOXOJIAT KaK B TPAJAUIIMOHHON dopme,
TaK U B hopme JeKIUH-KOHCYNbTAlUMN, TJIe TEOPETUUYECKUN MaTepual 3apaHee BhIIAeTCs
CTYJIEHTaM JUIsl CAaMOCTOATENIBHOTO N3YUYEHUs, JUIsl IOATOTOBKH BOIIPOCOB JIEKTOPY. Takum
00pa3om, JeKIHs MPOXOAUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Hcnonb3ytores Takke MHGOPMaIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIe
TEXHOJIOTMH, TAKUE KAK JICKIUA-BU3yaIn3alus. B xo1e 3ToM JeKIMK U310KEHNE
COJIEPKaHUs CONIPOBOXKAACTCS IPE3CHTALUEH.

JIeKIIMOHHBIN MaTepua 3aKperisieTcs B X0A€ MPAKTUYECKUX MU 1aO0paTOPHBIX
paboT, Ha KOTOPBIX BBIMOIHIIOTCS TPYNIIOBBIE WM UHIUBUIYaJIbHbIE 3aJaHUS 110
npoiiieHHor TeMe. [Ipu npoBeieHnN TaKuX 3aHATUH UCIIOJIB3YETCSI METOJl KOHTEKCTHOTO
00y4YeHHs, KOTOPBIH MO3BOJISET YCBOUTH MaTepuall IyTEM BBISIBICHUS CBSI3EH MEX1y
KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHUEM.



B xadyecTBe MHTEPAKTUBHBIX METOJIOB UCIIOJIB3YETCs yueOHast JUCKYCCHs,
peAcTaBIIsIonas codoi 6eceny, B X0/1¢ KOTOPOH MPOUCXOAUT OOMEH B3TJIAaMH 110
KOHKpPETHOM 1po0jeme. JJaHHBIH METO1 HCIIOIB3YETCS IIPH COOSCeOBaHUAX 110
00CYXICHUIO UTOTOB BBITTOJIHEHHS KOHTPOJIBHBIX PabOT.

CamocrosTenabHas padoTa CTyICHTOB CTUMYJIMPYET CTYJICHTOB K CaMOCTOSTEIbHOM
MPOpabOTKE TEM B IIPOIIECCE BBIMOIHEHUS KOHTPOJIBHOK PabOThI, B IPOIECCE TOJATOTOBKU K
WUTOrOBOM aTTECTAIUH.

6 YueOHO-MeTO HYeCKOE 0OOecTieYeHHe CAMOCTOATEIbLHOH padoThl 00y4YarommuXxcst

[IpencrapieHo B mpuioxeHuu 1.

7 OueHo4YHbIE CPeCTBA J1JIsl IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAIMU
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITIUHBI

a) OcHoBHas JInTEepaTypa:

1.Pynckoii, A. WM. Teopust 1 TEXHOJIOTHS IPOKATHOTO IIPOU3BOACTBA : yU4eOHOE
nocobue 11 By3oB / A. U. Pyackoit, B. A. JIyneB. — 5-e uzn., crep. — Cankr-IletepOypr :
Jlanp, 2024. — 528 ¢. — ISBN 978-5-507-50319-3. — Tekcr : anexkTpoHHbli // JlaHs :
3JIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/417905 (mata
obpamienus: 10.01.2026). — Pexxum poctymna: Juist aBTOPH3. MOJIb30BaTEIICH.

2. Koncrantunos, M. JI. OCHOBBI TEXHOJOTHYECKHX IPOILIECCOB 00pabOTKU METaslIOB
nasienueM : yueOHuk / M.JI. Korcrantunos, C.b. CunenbHUKOB. — 2-€ U31., cTep. — MOCKBa
: MTH®PA-M, 2025. — 487 c. — (Cpennee npodeccuonanbHoe odpazoBanue). - ISBN 978-5-
16-017926-1. - Tekct : anmekrponnbii. - URL: https://znanium.ru/catalog/product/2171238
(mara oopamienus: 10.01.2026). — Peskum 10CTyMa: MO MOAMUCKE.

3.PymsianieB M. U. Teopust 1 TEXHOJIOTHS TPOU3BOJICTBA MPOKATa U METAIIOM3IEIUH :
ydyebHoe mocobue [mis By3oB]| / M. U. Pymsuues, A. H. 3aBanummna ; MarHuToropckuii
rOCy1apCTBEHHBIN TeXHUUecKni yHuBepcuteT uM. I'. M. Hocosa. - Maraurtoropck : MI'TY um.
I W. Hocosa, 2024. - 1 CD-ROM. - 3arnm. c¢ Turyn. okpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/22733 (mara oOpaleHus:
10.01.2026). - ISBN 978-5-9967-3059-9. - TekcT : 37eKTpOHHBIA.- PexuMm moctyma: s
aBTOPU3. TOJB30BATENECH.

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1.Canranuk, B. M. TexHonorus npon3BoAcTBa JUCTOBOM cTaiu: yuyeOHoe nocodue /
B. M. Canranuk, M. U. Pymsannes; MI'TY. - Marautoropck: MI'TY, 2013. - Tekcr:
anektponHbii - URL: https://host.megaprolib.net/MP0109/Download/MObject/377  (nata
obpamenus: 10.01.2026).

2.Pymsanies M. . OOpaboTka METayUIOB JaBICHHEM W XapaKTEPUCTHKH KadecTBa
npoaykKiuy : yaeoHnoe nmocodbue / M. U. Pymsunes, H. M. Jlokotynuna, A. b. Momnep ; MI'TY.
- Maruutoropck : MITY, 2013. - 1 osaekrpon. ont. mguck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/422. - Tekct : 37MeKTpOHHbIH. — (1aTa
obpamienus: 10.01.2026 )

2. Pymsnues M.U. O6opynoBanue i MPOU3BOJCTBA U KAUECTBO MPOJIYKIMH B LI€XaxX
ropstueit mpokaTku : yaeonoe nocodue / M. U. Pymsanes, O. B. Cunnrknii, 1. Y. Kunzus,
O. b. Kanyruna ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anektpos. onr. nguck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/20751. -  Tekcr
ANEKTPOHHBIN. — (1aTa obparenus: 10.01.2026)
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https://host.megaprolib.net/MP0109/Download/MObject/377
https://host.megaprolib.net/MP0109/Download/MObject/422
https://host.megaprolib.net/MP0109/Download/MObject/20751

3. Canranuk B.M. BpeicokonpouHnsie cTanu s TpyO OOJBIIOro JuaMeTpa M METObI
WX UCHBITaHMH : yueOHoe nmocooue / B. M. Canranuk, /[. H. Yukumes, E. b. [Toxunaesa, O.
A. Tloxwunaes; MI'TVY. - Maruutoropck : MI'TY, 2016. - 1 anekrpon. onT. auck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/1464. - TekcT : 3IeKTPOHHBII. —
(mara obpamenus: 10.01.2026)

4. Ywuxumes JI. H. CoBpeMeHHbIE KOHLEMLUMU TMOJYYEHUs: Ipokara Hu3
SKOHOMHOJIETUPOBAHHBIX TPYOHBIX cTajel : yueOHoe mocobue [ms By3oB] / [. H. Uukwumes. -
Marnutoropck : MI'TY um. I'. K. Hocoma, 2023. - 94 c. : wi., Tabn., rpad. - bubauorp.: c. 86-
94. - ISBN 978-5-9967-2772-8. - Tekct : HemoCpeACTBEHHBIN.- (naTa oopamienus: 10.01.2026)

5. TommaueB I'. T. ABTOMaTHU3alMs TEXHOJOTMYECKUX IPOIECCOB MPOKATKH :
yaeOHnoe nocodue / I'. I'. TonmaueB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anexTpoH.
ont. auck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1693. -
Tekcr : anekTpoHHbIH. — (1ata oopammenus: 10.01.2026)

B) MeToauueckue yKazaHusi:

1. Pymsuues M. U. TexHonornueckue pacueTbl MPOKATKU KPYMHOraOapUTHBIX
JTUCTOB : yuebHoe mocobue [mns By3oB] / M. WM. Pymsanues, A. H. 3aBanumun ;
MarHuTOropckuii rocyJlapCTBEHHbIM TeXHHYeCKuii yHuBepcurer uMm. [. WM. Hocosa. -
Marnutoropck : MI'TY um. I'. . Hocoma, 2025. - 97 c. : w1, Tabu., rpad., cxemsl. -
bubmuorp.: c. 82-85. - ISBN 978-5-9967-3468-9. - Tekct : HemocpeICTBEHHBIN.- (mara
obpamenus: 10.01.2026)

2. PymsanieB M. 1. TexHOJIOTHYECKHE pacdeThl XOJIOAHON IPOKATKH Ha HEMPEPBIBHBIX
cTaHax : ywyeOHoe mocobOue [mns By3oB] / M. W. Pymsanes, A. H. 3aBanumun ;
MarHuTOropckuii rocyJlapCTBEHHbIM TexHHuYeckuii yHuBepcurer uMm. [. WM. Hocosa. -
Maruutoropck : MI'TY um. I'. WM. Hocosa, 2025. - 78 c. : ui., Tabm., rpad., Taxorp., CXeMsbl. -
bubmuorp.: c¢. 65-67. - ISBN 978-5-9967-3469-6. - TekcT : HeEmoCpeICTBEHHBIN.- (maTa
obpamenus: 10.01.2026)

r) IIporpammuoe obecnieuenne u MHTEpHET-pecypchI:

IIporpammHuoe odecnieuenune

HaHM?FSBaHHe Ne norosopa Cpoxk aeiicTBuUS TUIEH3UU
mgfgszfi'gﬁazlom Ne 135 ot 17.09.2007 GeccpoUHo
7Zip cB00OTHO pacnpocTpansiemoe [10 OeCCpOYHO
FAR Manager cB00OIHO pacnpocTpansemoe [10 OeCcCpOYHO
IIpodeccnonanbubie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMbI
HaszBanue kypca Cchlika

DnekTpoHHas 0a3a nepuoIuuecKux u3nanuii East View

Information Services, OO0 «BHC» hitps:/dlib.eastview.com/

HanmonaneHas nHGOpMaIMOHHO-aHATTUTHYECKAS URL:

cucremMa — Poccuiickuii nHIeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

denepanbHOE TOCYAaPCTBEHHOE OFOKETHOE

yupexaeane «DenepaabHblii HHCTUTYT URL: http://www1.fips.ru/

HpOMBIHIJICHHOﬁ COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers
/catalogues/
DrexkTpoHHbIe pecypchl onbmmorekn MI'TY um. T'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

Poccuiickas 'ocynapcrBennas onbnuoreka. Karamorn



https://host.megaprolib.net/MP0109/Download/MObject/1464
https://host.megaprolib.net/MP0109/Download/MObject/1693

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TeXHUYECKOE 00eCIeuyeHUE NUCITUIUIMHBI BKITFOYACT:

VYyeOHas ayuTopusi 1Jis TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUTA: TeXHUYECKHE
cpelicTBa 00ydYCHHUsI, CIyKaIlue IS PeCTaBacHUs yueOHOH nHMDOpMAIUU OOJIbIION
ayIUTOPHH: MYJIbTUMEIUMHBIC CPEICTBA XpaHEHUS, TIEPEIaul U IIPEICTABIICHHS YUCOHOM
nHpopMmanuu. Crienuain3upoBaHHas MeOEIb.

Y4eOHast ayTuTOpus AJIs TPOBEACHUS MPAKTUYCCKUX 3aHATHI TeXHIUYECKHUe CpeCcTBa
o0ydeHus1, CITy>Kallue IS TPECTaBIICHUs yueOHOU HH(POpMAIIUU OONBIION ayAUTOPHH:
MYJIbTUMEIUNHBIC CPEACTBA XPAHCHHUSI, IEPEAavH U MPEJCTaBICHUS yaeOHOH MHPOpMAIIIH.
Crnennanu3upoBaHHas MeOelb

Y4eOHast ayTuTOpHs IJIs1 BBITIOJTHEHHS KYPCOBBIX MPOEKTOB (padoT): KoMmmbroTepHas
texHuka ¢ makerom MSOffice, ¢ moaxmrouennem k cetn «MHTEpHET» U C JOCTYIIOM B
AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
Crnennanu3upoBaHHas MeOelb

YueOHas ayTUTOPHS JJIs TPYIIIOBBIX U WHIMBHIYAIbHBIX KOHCYJIbTAIIUH, TEKYIIIETO
KOHTPOJISL M [TPO-MEXKYTOUHOMU arTecTanuu: KomnberorepHas Texauka ¢ makerom MSOffice, ¢
MOJIKJTFOUEHUEM K ceTH « HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO HHPOPMAIIHOHHO-
oOpa3oBaTenbHy0 cpely yHuBepcuTeTa. Criennaan3upoBaHHas MeOelb

[TomereHue a1 CaMOCTOATENBHOM paboThl: KoMITbIOTEpHAs TEXHHKA C TTAKETOM
MSOffice, ¢ moakirouenuem K ceti «MIHTEpHET» U C TOCTYIIOM B 3JICKTPOHHYIO

nH(MOPMAIMOHHO-00pa30BaTENbHYIO Cpely yHIBepcuTeTa. CeHaTu3upOBaHHAS
MeOernb

[TomereHue a1 XpaHeHU ¥ TPOOHUIAKTHYIECKOTO 00CTYKUBaHUS y4eOHOTO
obopynoBanus: CrielinaaIn3upoBaHHas MeOeIIb.

OO6opyaoBaHUE M MHCTPYMEHTHI JIJIs1 XpaHSHHS U MPOPUIAKTHUECKOTO 0O0CITYKUBAHUS
y4eOHOro 000pyA0BaHUS



NPUJIOKXEHME 1.

YYEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOSTEJIbHON PABOTHI OBYUAIOIIUXCS

AynutopHasi caMOCTOSITelIbHAsE pabdoTa CTYACHTOB Ha MPAKTUYECKUX 3aHATHUSX OCYIIECTBISETCS
MOJI KOHTPOJIEM TPETNoJaBaTelNsi B BUJE PEIICHUS 3a1ad U oOCYXKAeHHS pe3ynbraToB.BHeayanropHas
caMOCTOSITeNIbHAs  paboTa CTYACHTOB OCYINECTBJISACTCA B  BUJC TMOATOTOBKH  IPAKTHUYCCKUAM
3aHSTHAM,KOHCTIEKTHPOBAHHS C TIPOPaOOTKOH JIEKIIMOHHOTO MaTepHhalia, BHITOTHEHHS] HHINBUIYAIbHBIX
3a/laHui C KOHCYJbTAMAMH TIPETIOIaBaTEIs.

Temamuka npaKkmuiecKux 3am1muﬁn00ucuunﬂune

1. CocraBreHHEeXapaKTePUCTHKIIICTOBOTOIIPOKATa

2. Br10op 3arotoBkH 1 pa3paboTKa pexnMa MPOKATKH KPYITHOTa0apUTHBIX JIUCTOB

3. Br10op 3arotoBkH 1 pa3paboTKa pexnuMa ropsael IpoKaTKX Ha MTHPOKOTIOIOCHOM CTaHe
4. BwI0op 3aroTOBKH U pa3pad0TKa peKuMa XOJIOJHON MPOKATKY Ha HEMTPEPHIBHOM CTaHE

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

Koumponwvnas paboma Nel
BrimonHsieTcs B MUChbMEHHOM (opMe TyTeM 3amoiHeHus paboueil Terpamnn «CopTaMeHT W CXEMBI
MPOM3BOJCTBA JIMCTOBOIO MPOKAaTa» Ha OCHOBAHMM NPE3EHTALMH JIEKIUH «JIMCTOBOM MpOKaT M CXeMbl
€ro Mpou3BoJICTBa». Pabouas TeTpaab U Mpe3eHTaIMsI BEICTABICHBI Ha 00pa30BaTeIbHOM MOpTaJIe.
1. TlpoxaT u cOpTaMeHT IpOKaTa.
CoprameHT, hOpMBI ¥ COCTOSHUS ITIOCTABKHU JINCTOBOT'O IIPOKATA.
YxpynHeHHas knaccu(uKanys MoKas3aresieil KauecTa poKara.
OcCHOBHBIE CTaHAAPTHI COPTAMEHTA JINCTOBOT'O TPOKaTa.
BI/II[BI 1 CTaHAAPTHI rOPAYCKATAHOI'0 JIMCTOBOT'O IIPpOKATa.
Buel u craHaapThl X0JI0AHOKATaHOTO JIACTOBOTO IIPOKATA.
CoBpemenHas Kiaccu(uKanysi KOHCTPYKIIMOHHOH CTallu.
['eomeTpryeckre moKa3aTean KayecTBa JUCTOBOTo npokata. [IpononsHas pasHOTOMIMHHOCTD.
ITonepeunast pa3HOTOIIIUHHOCTb.
9. T'eoMeTpuuecKue MOKa3aTeNy KauecTBa JUCTOBOTO MpokaTa. TunudHble 1eeKTh MII0CKOCTHO-

N O~WDN

ctu. [lokazareny HEMIIOCKOCTHOCTH.

10. 'eoMeTpuuecKue TOKa3aTeIu KauecTBa JUCTOBOTO nmpokara. CeprnoBUAHOCTh U ee HopMbl. Kocu-
Ha pe3a U ee HOPMBI.

11. T'eoMeTpuuecKre MOKa3aTeIM KauecTBa JJUCTOBOTO npokara. TpeboBaHus K (opMepyIOHOB.

12. Toka3zarenu Ka4ecTBa MOBEPXHOCTH JIMCTOBOTO MpoKaTa. JlomycTuMble 1 HeIOIyCTUMBIE Jie(ek-
ThI IOBEPXHOCTH.

13. Ioka3arenu KauecTBa MOBEPXHOCTH JUCTOBOTO MpokaTa. IllepoxoBaTOCTh MOBEPXHOCTH U €€ Ta-
paMeTphl.

14. DxcnmyaTallMOHHBIE CBOMCTBA JIUCTOBOTO MPOKATa. XapaKTePUCTUKN MPOYHOCTH.

15. DxkcrTyaTanoHHBIE CBOWCTBA JINCTOBOTO MPOKaTa. XapaKTePUCTHKH MJIACTHYHOCTH.

16. TexHonorHYeCcKHe CBOMCTBA JINCTOBOTO Tipokara. [Tokazarenyn aHM30TPOIHU U YIIPOYHEHHSI

17. TexHonormueckre CBOWCTBA JIMCTOBOTO MpokaTta. LlltammyemMocTs.

18. TexHOJOrMUECKUE CBOMCTRA JIMCTOBOIO nMpokara. CBapruBaeMOCTb.

19. Knaccel kayecTBa ropsifdeKaTaHOTo MPOKaTa sl AIEKTPOCBAPHBIX TPYO.

20. OredecTBeHHBIN U 3apyOeKHBIH KOHCTPYKLIMOHHBIN XOJ0JHOKATAHBIH MTPOKAT OOBIYHOW MTPOYHO-
CTH.

21. IlpaBuna u npuMepsl 0003HAUCHHS KIACCOB KadecTBa JIMCTOBOTO MPOKaTa OOBIYHOM MPOYHOCTH
JUTSL XOJIOTHOTO JIe(OPMHUPOBAHHS.

22. TlpaBuna 1 mpuMepbl 0003HAYEHHS KIIACCOB KAYeCTBa JIMCTOBOTO MPOKATA JUIS METALTHUECKUX
KOHCTPYKITUH.



23. TlpaBuna u mpuMepbl 0003HAYCHHUS KJIACCOB KayecTBa JIMCTOBOTO IMPOKAaTa JUIS MAIIMHOCTPOS-
HUSL.

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

25. O0600IIeHHAasT TEXHOJIOTHYECKAs CXeMa MPOU3BOJICTBA KPYITHOTA0APUTHBIX JTUCTOB U3 YIIICPOJIU-
CTOM Y HU3KOJIETMPOBAHHOM CTaNH.

26. O0001IIEeHHast TEXHOJIOTHYECKas CXeMa MPOU3BOJICTBA ITUPOKOTIOIOCHOM TOpsiueKaTaHOW CTalIH.

27. Cxema Mpou3BOCTBa KOHCTPYKITMOHHOM XOJI0JHOKATAHOW CTalI 0€3 MOKPBITHSL.

28. Cxema Mpou3BOICTBA XOJI0JHOKATAHOTO TOPSYCOIIMHKOBAHHOTO MPOKATA.

29. Cxema IpoU3BOICTBA KECTH OHOKpAaTHOM IpokaTku B [IAO « MMK».

Koumponwvuasa paboma Ne2

BemonaseTcs B mHEChMEHHOH (GopMme MO WHAMBHAYadbHOMY 3amanmio. ConepkaHue pabOTHI -
pa3paboTaTh O3JEMEHTHl TEXHOJOTHH MPOM3BOACTBA KPYMHOTabapuTHOrO JIUCTa C 3aJaHHBIMU
XapaKTepPUCTUKAMU KadecTBa B YCIOBHAX OJHOTO M3 JACHCTBYIOIIMX  TOJICTOJNMCTOBBIX CTaHOB.
JS3TOr OBBITIOTHHUTS!
1. CxemapacnoyiokeHUs1000pyI0BaHUACTAHA.
2. CuHTe3CTpaTerHHAIIPON3BOACTBA3aIaHHOUITPOAYKIIHH
2.1. BapuanT TexHonoruu (0OBIYHAS, HOPMAIH3YIOIIAs UM TEPMOMEXaHNIEeCKast POKATKA)
2.2. Ompenenenne pa3MepoB KOHSYHOTO HEOOPE3aHHOTO W IPOMEKYTOUHOTO pacKara
2.3. CxeMa IpoKaTKH (TPOIOIBHAS WITH TTOTIepEeYHAs, YHCII0 TPOXO/I0B - 00IIee U Ha KaXKI0H CTa-
JTAN)
2.4. KOoHTpONbHBIEXaPaKTEPUCTUKUTEMIIEPATYPHOTOPEKUMA
Bb1600prcxX0HON3ar0TOBKH.
4. CuHTe3pe)KUMa00KaTHI
4.1, Pexxnmo0xkaTuii4epHOBONIIPOKATKH
4.2. PexnMo0KaTHHINCTOBORTIPOKATKA
5. CHHTE3CKOPOCTHOrOpEXHUMa
5.1. CKOpOCTHOUPEKUM B UEPHOBBIXITPOXOaX
5.2. CKOpOCTHOWPEXUM B YUCTOBBIXITIPOXO1aX
6. IIpom3BOIUTENHHOCTH CTaHA MPH MPOKATKE 33JJaHHOTO TPOQHIISL.

w

Konmponvnuaa paboma Ne3

Beimonnsiercss B muchMeHHOW ¢opMme TO WHAMBHIyaldbHOMY 3anaHuto. Conepkanue pabOTHI -
pa3paboTaTth 3JIEMEHTHl TEXHOJOTUH TPOW3BOJCTBA LIMPOKOIOJIOCHOM TOpAYeKaTaHOW CTalu C
3aJJaHHBIMH XapaKTEePUCTUKaMH KayecTBAa B YCIOBUSAX OJHOTO W3 JCHCTBYIOUIMX HIMPOKOIIOJIOCHBIX
CTaHOB ropsiueil mpokaTky. st 3TOro BHIOIHUTE:
1. CxemapacnonoxeHus1000pyA0BaHUACTAHA.
2. CHHTE3CTpaTeruHuITPON3BO/ICTBA3aJAHHOUITPOTYKITHH
2.1. BapuaHT TexHONOTHHU (0OBIYHAS, HOPMAIN3YIOINIAS HITH TePMOMEXaHHUECKast TPOKATKa)
2.2. CxeMa IpOKaTKU (YKCIO POXOJIOB B UEPHOBOM M YHCTOBOW TPYIIIAX)
2.3. OmnpeneneHnepa3MepoBIPOMEKYTOUHOTOpAcKAaTa
2.4. KOHTpONbHBIEXapaKTEPUCTUKUTEMIIEPATYPHOTOPEKUMA
3. BBIOOPHCXOAHOM3arOTOBKH.
4. CuHTEe3pe)KUMa00KaTHI
4.1, PexnMo0OxaTHuiuepHOBONIIPOKATKH
4.2, PexxnMo0xKaTHHIACTOBOUITPOKATKH
5. CHHTE3CKOPOCTHOTOpEKuMa
5.1. CKOpOCTHOHPEKUM B UEPHOBBIXIIPOXOAAX
5.2. CKOPOCTHOMPEKNUM B YHCTOBBIXIIPOXOJIAX
6. IIpom3BOIUTENHHOCTH CTaHA MPH MPOKATKE 3aJaHHOTO IPOQUIISL.



Konumponwvuas paboma Ned

BroimonHseTcs B TOHCbMEHHOW (opMme MO WHAMBUAyalbHOMY 3aaanuto. Conepxanue paboTHl -
pa3paboTaTh 3JIEMEHTHl TEXHOJOTHUH IIPOM3BOJCTBA XOJOIHOKATAHOW JIMCTOBOW CTAlIM C 3aJaHHBIMH
XapaKTepPUCTUKAMU KadecTBa B YCJIOBHSAX OJHOTO M3 NEHCTBYIOIIMX CTAHOB XOJOMHOW MpOKaTKH. J{ms
9TOTO BBITIOIHUTH:

Cxema pacroyioKeHust 000pyI0BaHHS M KPaTKasi XapaKTePUCTUKA CTaHa

Briboppasmepormoakara.

Br16op pacnpenenenust o0xatuii Mo KIeTsM (IPOXoaam).

PazpaboTrkape:xuMaHaTsHKSHUIH.

Pa3paboTkackopocTHOrOpeKUMa.

Pacuernpon3BoaUTEILHOCTHCTAHA.

o oA wWwh e

KypcoBoiinpoekT BbINOTHAETCS B 5 cemecTpe

B kypcoBoil pabore pa3pabaTbiBacTCi peIIEHHE, HANpaBICHHOE HA CO3JAaHUE WIH
COBEPILEHCTBOBAHUE TEXHOJOTHH IIPOM3BOJACTBA KOHKPETHOTO Ipoduiiepa3Mepa JIMCTOBOIO MpOKara.
Copepxanue MosSICHUTEIHHON 3aUCKU:

1.KpaTkas xapakTepuCTUKA NPOLYKLIUH.

2. TeXHONOrMYECKU MPOIIECC ¥ OCHOBHOE 000PYI0BaHHE.

3.000cHOBaHNE U pa3pabOTKa BapuaHTa TEXHOJIOTHUH IIPOU3BOJICTBA.

3.1.BB100p 3aroTOBKH
3.2.IloAroTOBKA 3arOTOBKH K MPOKATKE
3.3.IIpokaTka Ha CTaHe
3.3.1.CocTosiHue BaJIKOB
3.3.2.Pexum oOxaTHit
3.3.3.PexxuM HaTsKEHUI
3.3.4.CKOpOCTHON PEeXUM
3.3.5. TeMmnepaTypHBbIi pexxuM
3.3.6.0neHka mepBoro MpHOIMKEHHUST W CHHTE3 PAIMOHAIBHOTO PEXHMMa TPOKATKU C
NPUMEHEHUEM MTPOrPaMMBbl aBTOMATH3UPOBAHHOTO MTPOSKTHPOBAHHUS
3.3.7.11pou3BOIMTENEHOCTD CTaHa MPY MIPOKATKE JAHHOTO TPOQUIISL.
3.4.0tnenka npokataHHOro POoGuIIst (1)1 KaxI0i OTAEIOYHON OIepalliy OIUCATh e¢ BINSHUE
Ha KayecTBO NPOIIISL, YKa3aTh PEKHM €€ BBITOIHECHHS)
BosmoxkHoe conepkanue  rpadudeckoil  4acTH(PEKOMEHAYETCS  BBIIONHATH C  IPUMEHEHHEM
kommbioTepHbIX iporpamMm KOMITAC-I'PA®UK u MS VISIO):
-YIPOLICHHBIN TUIAH 11€Xa, B KOTOPOM BBIIOJIHSAETCA AaHHas padoTa;
-cXeMa TeXHOJIOTHIECKOT0o MpoIiecca MoMyYeHHUs 3alaHHOTO BU/A TTPOLYKIIHH;
-UEPTEXKU WM CXEMBI OTACIIBHBIX arperaTtoB 1 y3JI0B MEXaHHYECKOTO 000py10BaHUs;
-cXeMa yIpaBJieHHs 000PYI0BaHHUEM;
-Ta0JIUIIA PEe3yJIbTATOB MPOBEACHHBIX JIUTEPATYPHOTO 0030pa M MATEHTHOTO MTOKUCKA 110
KOHKPETHOH mpobieme;
-cXeMa WIIM YePTEeX 3alIUIIAEMOTr0 TEXHHIECKOTO PELICHUSI.
OKOHYATeNbHBI COCTaB TpaHuUecKoll 4YacTH ONpeneNnsercss PYKOBOJMTEIEM paboThl COBMECTHO
coOyJaronumcs.
bnank 3ananus Ha KypCOBOMIPOEKT NMPHUBECH B TIPUIIOKEHUHN 3.



IMPUJIOXEHHUE 2.
OueHo4yHbIe CPEICTBA /1JI51 MPOBEIEHUS MPOMEKYTOUYHOM aTTecTallun

a) [lnanupyemble pe3ybTaThbl 00yUYeHHs U OLIEHOYHbIE CPEICTBA AJIs MPOBeAeHHs POMEKYTOYHOM
aTTrecTalMu:

CTpyKTypHBIIDIEMEHT [Inanupyemslie

O1eHOYHBIE CPEeICTBA
KOMIICTCHIIUN pe3yybTaThl 00yUeHUs

IIK-4.1: Amnamusupyer YCTpOHCTBO, COCTaB, Ha3HAa4YeHHWE, KOHCTPYKTHBHBIE OCOOEHHOCTH, IMPHHIIUII
paboThl, TpaBmia OHKCIUTyaTallid W TEXHUYECKOTO OOCIyXMBaHHA OOOpYIOBaHHWSA, MPHOOPOB U
MEXaHHU3MOB II€Xa M0 MPOU3BOJICTBY FOPSYEKaTaHOro MPOKaTa;

[1IK-4.2: BeisBisger KIIOYEBbIE IapaMeTphl TEXHOJOTHYECKHX IPOLECCOB YYacTKOB Iexa II0
MPOU3BOJICTBY FOPSIUEKATAHOTO MPOKATa, BIUSIONINE HA KAUeCTBO TOTOBOM MPOAYKIMH

IIK-4.3: OueHuBaeT MNPOU3BOACTBEHHYID CHUTYalUIO B TEXHOJOTMYECKUX OTAENICHHUAX ILeXa IIo
MPOM3BOACTBY TOpAYEKaTaHOTro npokaTta. KoHTponupyeT KauecTBO ropsAYeKaTaHOro MpoKaTa Ha CTaaHsiX
TEXHOJIOTMYECKOTO MPOLEcca U TOTOBOM MPOIYKITNH

[IK-2.1: AnHanmusupyeT YCTpOMCTBO, COCTaB, Ha3Ha4YeHHWE, KOHCTPYKTHBHBIE OCOOSHHOCTH, IPHUHIIUII
paboThl, MpaBWia OSKCIUTyaTalldd W TEXHUYECKOro OOCITy>KMBaHHs 00OpydOBaHUs, NPHOOPOB U
MEXaHHU3MOB IIeXa M0 MPOU3BOJICTBY XOJIOJHOKATaHOTO JIMCTOBOIO MpoKaTta

[IK-2.2: AHanm3upyeT TEOpPHI0 W TEXHOJOTHIO TEPMHUYECKOH 0OpabOTKH, TpaBIEHUS, XOJOTHON
MIPOKATKH M PE3KH JINCTOBOTO MpoKaTa. AHaIM3MpyeT MoKa3aTeNlu paboThl TEXHOJOTHYECKHX YYacTKOB
1exa IO MPOU3BOJACTBY XOJOAHOKATAHOI'O JIUCTa TPH BBHINOJIHEHUH IPOU3BOACTBCHHBIX 3aJaHHM.
[TpuHMMaeT penieHusl 0 BHECEHUH PErjJaMEHTHPYEMBIX KOPPEKTHPOBOK B TEXHOJIOTMYECKUX IpoLeccax
Y4aCTKOB IIeXa M0 IPON3BOJICTBY XOJOJHOKATaHOTO JIUCTOBOTO MpoKaTa

IIK-2.3: AHanu3upyeT U3MEHEHHs MOKa3aTelel Mpolecca MPOU3BOJCTBAa XOJIOJHOKATAHOTO JIMCTOBOTO
npokara. KoHTponupyeT kauecTBO XOJIOTHOKATAHOTO JIUCTOBOTO MPOKATa HA CTaUAX TEXHOJIOTHUYECKOTO
npolecca U TOTOBOH MPOAYKLIUH

3HaTh 1. Texuonoruueckue Ilepeuens meopemuueckux 60npPoCco8 K IKIAMEHY:

oreparuH, 1. HcxonmHble 3aroToBKH JUIsI TIPOM3BOJCTBA
MOCIIE0BATENBHOCTD KpPYTHOTa0apUTHBIX JHCTOB.
MX OCYLIECTBJICHUS M 2. Harpes mMeTaimia u TeMneparypHbIii HHTEpBa
3HAYEHHUs KIIHYEBBIX obpatdorku Ha TJIC.
KOHTPOIIBHBIX 3. Ocobennoctu npouecca npokarku Ha TJIC.
MapaMeTpoB rpH 4. TepmuueckasoOpabOTKATOICTHIXIHCTOB.

5. llpuMeHeHHE pEryIHpyeMOro OXJIaKACHUS
MIPOU3BOJICTBE .

IU1s1 00ecIieYeHus CBOMCTB TOJICTHIX JINCTOB.

Pa3IMnYIHBIX BUJIOB

6. Ilporecchl TEPMOMEXaHMYECKOW IPOKATKU

JIMCTOBOTO IIpoKara, a
TOJICTBIX JIUCTOB.

ratoke TTPHHHHDL 7. Cenexmus mIaBoK C y9eTOM XMMCOCTaBa CTa-
0bpasoBanua 1 T Kak crmocob obecmedeHust TpeOyeMbIx
MCTO/IBL CBOMCTB TOJICTHIX JIACTOB.
HpENOTBpAICHUSA 8. Harpes Metania u TeMIepaTypHbI HHTEPBAJ
Ae(eKTOB NPOAYKIMH o6pabotku Ha ILICITI.

9. OcobOeHHOCTH YEpHOBOW M YMCTOBOM MPOKAT-

ku Ha LHICITI.

10. IIpobnema GopMupoBaHHS IIMPUHBI pacKaTa
B uepHoBoit rpymre LLICI'TI u mytu ee peme-
HUSL.

11. Crmocobbl mepenaun packaTa OT YEpHOBOM
rpynns! HICITI k uncToBOM, X CpaBHEHHE.

12. ®akTopsl, onpeAessIoNne CBOMCTBA MeTaa




CTpyKTypHBIIIEMEHT
KOMIIETCHLIUU

[Inanupyemsie
pe3yabTaThl 00YICHUS

O11eHOYHBIE CPEICTBA

ripu pokarke Ha ILICITI.

Bri6op TemriepaTypbl KOHIIa YHMCTOBOM MPO-

katku Ha IIICT'TI u ee obecnieuenue.

Bri6op TemmepaTypbl CMOTKH MPH TPOKATKE

Ha LLICI'TI u ee obecrieucHue.

Kontponupyemasi mpokatka ¥ 0COOCHHOCTH

ee peanmzanun Ha LIICITI.

HcxongHple 3aroTOBKM ISl MPOKATKM Ha

HICITI.

17. VcxonHas 3aroToBKa (MOJAKAT) U €€ BIUSHUC
Ha Ka4yeCTBO XOJOJHOKATAHOM JUCTOBOM CTa-
M.

13.
14.
15.

16.

18. IloaroroBka MeTaia K XOJIOJHOM MPOKATKE.
19. XonomgHas nmpokartka.

20. [IpumeHeHnEe TEXHOJOTHYECKUX CMa3oK U
OXJIAXKJAIINX SKUIKOCTEH IpPH XOJOAHOU
MIPOKAaTKe.

Pexpuctaim3aliOHHBIA  OT)KUI  KOHCTPYK-
IIMOHHOM XOJIOJHOKATaHOM JIMCTOBOM CTalIu B
KOJIMAaKOBBIX Teyax.

HenpepsiBHbIIl peKkprCTaIUIN3ALMOHHBIN OT-
)KAT  KOHCTPYKIIMOHHOM XOJIOJHOKATaHOU
JUCTOBOM CTalH.
OcobenHoctu

21.

22.

23. PEKPHUCTAITU3AIIOHHOTO
OT)KUTA JKECTH.
JlpeccupoBKa IpH MPOU3BOACTBE XOJIOTHOKA-

TaHOU JIMCTOBOH CTaIH.

24,

YMets

1. BeiOupars Tex-
HOJIOTHYECKHE Orepa-
UMM ¥ HAa3HA4aThb IIO-
CIIEIOBATEIBHOCTh HX
OCYIIECTBICHUS  JIJISt
MPOU3BOJCTBA  JIUCTO-
BOIO MpOKaTa pasjind-
HBIX BUIOB.

2. OGOCHOBBIBATh
panuoHaabHbIE Iapa-
METPBI MCXOJHBIX 3a-
TOTOBOK W PEKHUMBI
OCYIIECTBIEHUS  TEX-
HOJIOTMYECKHX ~OIlepa-
U, B TOM 4YHCIIE C
MPUMEHCHUEM KOMITb-
IOTEPHBIX  IPOrpaMm
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHHS  pe-
’KUMOB JINCTOBOW MPO-
KaTK{

3. Omnpenensitb
MPUYMHBL  TIOSBJIEHUS
HECOOTBETCTBYIOIIEH

Ilpumepnsie npakmuyueckue 3a0anus:

1.

Cxema MpOM3BOACTBA M COCTaB O0OpPYAOBaHUS
CHEIMATU3UPOBAHHBIX TOJCTOJHMCTOBBIX CTaHOB
(TJIC).

TexHoMOrNYEeCKHi Mpolecc U cocTaB 000pya0Ba-
HUS [IAPOKOMOJIOCHBIX CTAaHOB IropsYei MPOKaTKU
(LLICTII).

[Ipou3BoACTBO MHMPOKONOJOCHON ropsiueKaTa-HON
ctanu Ha craHax CTekkes.

[Ipon3BOACTBO  HIMPOKOIONOCHOH  TropsdeKa-
TAHOW CTald Ha TOHKOCISAOOBBIX JIHTEHHO-
MIPOKATHBIX arperarax.

Tumel 1 OCHOBHBIE OCOOEHHOCTH CTAaHOB XOJIOJ-
HOM NPOKATKH.

Ilpumepnivie npaxmuueckue 3a0anus Ons IK3AMeHd

1.

Bribpate pazmepsl
HICTTI.

Bri6pats pazmepbl TpOMEXKYTOYHOTO packaTa Ipu
npokartke Ha [IICITI.

cisiba I TPOKATKH  Ha

Onpenenuts TeMIIEpaTypHBIA KIMH TIPU Tepeaayue
MPSIMOTO pacKara 1Mo OTKPBITOMY MPOMEKYTOYHO-
my porsranry ILICITI




CTpyKTypHBIIIEMEHT

[Inanupyemsie

O11eHOYHBIE CPEICTBA

KOMIIETCHLIUU pe3yJbTaThl 00Y4YEeHUs
NPOAYKIMH. 4. OG6ocHOBaTh 3HAYECHHs TEMIIEPATyp KOHIA IPO-
4. Bribupate kop- KaTKl M CMOTKH 51 obecrieueHus: TpeOyeMbIX
pexkThpyromue - Acu- cBOMcTB MeTayna npu npokarke Ha HHICITI.
CIBHA UL IPENOT- | 5 BpiGpars pa3smepbl MOAKaTa i MPOU3BOJACTBA
BpalleHns  Je(exTon KOHCTPYKLIMOHHONW  XOJIOOHOKAaTaHOW JINCTOBOM
MPOAYKIUH
CTaju
Brnanets 1.Meronamu
000CHOBaHUS "
pacdyera  OCHOBHBIX
apaMeTpoB
TeXHOJIOTHUCCKUX 3adanusn na peuwienue 3a0ay u3 nPogheccuoHaIbHOU
TIPOILIECCOB oonacmu:
JTUCTONPOKATHOTO 1. PazpaboTarh peXxuM YepHOBOW MPOKATKH B TOPHU-
IIPOHM3BOICTBA 30HTanbHBIX Bankax HICITI
2 HaBbIKaMu 2. Pa3paboTath pexuM 00KaTUH MpPU YHCTOBOH MPO-
NpHMeHeHus katke Ha [IICITI ) §
3. PaspaboraTh peKUM HATSKCHHA B YHUCTOBOH
KOMITbIOTEPHBIX
rpynne LLICITI.
porpaMm
4. BriOpaTh BapuaHT U TTapaMeTPbl CKOPOCTHOTO pe-
aBTOMATHU3UPOBAHHOT .
’kuMa ynctoBoi mpokarku Ha IIICITLL
0  IPOEKTHPOBAHMSA o .
~|5. PaspabGorare pexuM o0OXaTUii IIpH XOJOIHOM
PEAKHIMOB  JINCTOBOU MIPOKATKe HA HEMPEPHIBHOM CTaHE.
[pOKATKH 6. Pa3paboTaTh PeXHMM HATSKEHUH MPH XOJOIHON
3.Happikamu NPOKAaTKe Ha HEMPEPHIBHOM CTaHe.
HPUMCHCHNUSA 7. Pa3paboTaTh CKOPOCTHOHM PEXHUM XOJIOJHOM IpO-
HPOrpaMMHBIX KaTKU Ha HENPEPBIBHOM CTaHE
KOMIUICKCOB MS|8. Ouenurs panMOHAIBHOCTE pEXXUMa IPOKATKH 110
Excel u pe3yabTaTaM MpUMEHEHUs! IPOrpaMMbl aBTOMATH-
STATISTICA  ma 3UPOBAHHOTO IPOEKTUPOBAHHS
peHICHNA 3a1a4 (9. OueHUTh BIMSHUE KOHTPOJBHBIX XapaKTEPHCTHUK
JUAarHOCTHUYECKON | Ipolecca Ha MOKas3aTellb KadecTBa JIUCTOBOIO
NPeUKTHBHOM IIpOKaTa, HUCIOJb3ys IPEJOCTABICHHBIE JaHHBIE
AHAIUTUKH CTaTUCTUYECKOTO aHAIN3a
Pe3yIbTaTUBHOCTH
TEXHOJIOTHH
JIMCTONIPOKATHOTO
MIPOU3BO/ICTBA

6) HOpfl}IOK npoBE€aACHUSA l'[pOMe?KYTO‘IHOi/i aTTeCTalluM, NMOKA3aTEC/JIN U KPUTCPUHU OLICHUBAHUSA

Ilpu moaroTOBKE K DSK3aMEHYy HEOoOXoauMo o3HakoMuTcs ¢ [Iporpammoii Kypca.

Crynentam

NpEeaAOCTABIIACTCA IIpOorpaMMa HU3YUCHUSA AOUCHUIIIMHBI C YKAa3aHUEM HMCTOYHUKOB, I'JI€ MOXKHO HaUTH

OCHOBHOW MaTtepHall o JaHHOU TeMe.

Pabora cTyneHTOB cOCTOMT B MpOpabOTKEe OO30pPHOTO JIEKIIMOHHOTO MaTepHaia, B H3YYCHHH II0

y‘le6HI/IKaM NporpaMMHOrO Marepuaja U PCKOMCHIAOBAHHBIX IPCIIOAABATCICEM  JIMTCPATYPHBIX

HNCTOYHUKOB, BBITIOJIHCHHUU PACUCTHBIX pa60T, B PCHICHWHU AHAJOTHYHBIX 3aAdad I10 JIaHHOﬁ TEMATHKCE,

O3HAaKOMJICHUHU C METOAUYCCKUMHU MaTCpruaIaMu 1o JTaHHOM TeMe. MeToandecKkue MaT€pualibl HaXOOATCA




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

H3yuenne pEeKOMEHJOBAHHOW [OMOJHUTEIBHON JUTEpaTyphl Ielecoo0pa3HO HAaYMHATH €  OOLIMX
byHoaMeHTaJIbHBIX PalOT, a 3aTeM MEPEXOAMTh K YacTHBIM padoTam, CTaThsM; B Cilydae aHaIu3a
HOBEWIITNX Pa3pabOTOK M TEXHOJOTHH - C )KYPHAJIbHBIX CTaTeH.

[Toucku HY>KHOH MUTEpaTYpbl PEKOMEHAYETCS HAUMHATD C TIPOCMOTPa OUOIMOTEYHBIX CHCTEMAaTHYECKHX
KaTaJIoroB, pedepaTuBHBIX XypHaIoB. O IOMEIIEHHBIX B JKypHajax CTaThIX MOXHO Y3HAaTh W3
BBIXOJISIIEH eXEeHEACTbHO «JIeTomucH KypHANbHBIX cTaTeily, n3 Onbauorpaguyeckux ykazaTtenei HOBOM
JUTEpaTyphl. YKa3aHUsl HA MMEIOIIYIOCS JTUTEPAaTyPy IO KOHKPETHBIM BOIIPOCAM MOXHO HalTH B CHOCKax
MoHOTpaduii, craTei, yaeOHUKOB.

OK3aMeH 10 JaHHOW IUCUUILUTMHE MPOBOJAHUTCS B YCTHOM (opmMe wiu B (opMe KOMIBIOTEPHOTO
TECTUPOBaHU Yepe3 00pa3oBaTeNbHbII TOPTAIl.

B ycrHO# hopMme pK3aMeH MPOBOAUTCS MO SK3aMEHAIIMOHHBIM OWiieTaM, KaKAbIA 13 KOTOPBIX BKIIOYAET
2 TeopeTHYEeCKHX BOIIPOCa M OAHO NpakTHyeckoe 3amaHue. Iloka3zaTeam M KpUTepHU OLEHHUBAHUSA
YCTHOI'0 3K3aMeHa:

— Ha ONCHKY «OTJu4HO» (5 OamwioB) — oOydYalomuiics JEMOHCTPUPYET BBICOKHI YpOBEHB
c(OpMHUPOBAHHOCTH KOMIICTEHIMH, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe M TIyO0OKOoe 3HaHWE Y4eOHOTro
MaTepuaia, CBOOOAHO BBITIONHACT MPAKTUYECKUE 3alaHHs, CBOOOAHO ONEPUPYET 3HAHUSMH, YMEHHSIMU,
NPUMEHSET X B CUTYalUsX MOBBIIICHHOHN CI0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamma) — o0OyYarOIIUACS JEMOHCTPUPYET CpPEeOHUNl ypOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHLIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOMYCKAalOTCS
HE3HAYUTEIbHbIC OIMOKH, HETOUHOCTH, 3aTPyIHEHHS IPU aHAJMTUYECKUX OINepauusix, HepeHoce 3HaHui
Y YMEHUH Ha HOBbIE, HECTAaHIAPTHbIC CUTYaLHH.

— Ha OLEHKY «YI0BJIETBOPUTEIbHO» (3 0amia) — o0y4aroluiicss JeMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLMI: B XOAE KOHTPOJIBHBIX MEPONPHUSITHN JOIYCKAIOTCA OLIMOKH,
NpPOSIBIISIETCS  OTCYTCTBUE OT/ACNBHBIX 3HAHWW, YMEHWH, HABBIKOB, OOYYAIOMIMHCS HCIIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHEHUS MPH ONEPUPOBAHMM 3HAHMSAMH M YMEHHSIMU IPH HUX MEPEHOCE Ha HOBBIE
CUTYyalHlH.

— Ha OICHKY «HeY/l0BJIeTBOPUTEILHO» (2 Oayna) — oOydaromuiicss JeMOHCTpUpPYET 3HaHusI He Oojee
20% TeopeTHYEeCKOro Marepuasa, JIONMyCKAaeT CYIIECTBEHHBIE OIIMOKM, HE MOXET II0Ka3aTh
WHTEJUICKTYaIbHbIE HABBIKHM PEIICHHS POCTHIX 3a/au.

— Ha OLIEHKY «HeYyA0BJIeTBOPUTeabHO» (1 6amt) — o0yJaronuiicss He MOXKET M0Ka3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BE/ICHUSI U OOBACHEHMs HH(OpMAlMM, HE MOXKET II0Ka3aTb WHTEUICKTYaJIbHBIE HAaBBIKH
peleHHs IPOCTHIX 3aj1ad.

IIpu 3x3ameHe B (popMe KOMNBIOTEPHOr0 TeCTUPOBaHUATECT BKIFOUaeT 20 BOIPOCOB, (hOPMHUPYEMBIX
ClTy4aiiHO# BhIOOPKOHM M3 MepedHsi, ykazaHHOro B Ilpuioxenun 3, u npojaoinkaercs He Oonee 60 MUHYT.
IMoka3zaTesin M KPUTEPHHU OLIEHNBAHUS IK3aMeHa B (popMe KOMNBIOTEPHOT0 TECTUPOBAHMUS:

- «YJOBIIETBOPUTEILHOY, €CIIM 00yJaroImuiics Haopa oT 65 1o 79 6amios;

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

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

KypcoBoii npoeKT BBINONHSIETCS TOJ PYKOBOACTBOM IIpENojaBaTelisi, B IPOILECCe €ro HaNMCaHUS
oOyuaromuiics pa3BUBaeT HAaBBIKM K HAay4yHOH paboTe, 3aKpeIuisis U OJHOBPEMEHHO PaCIIMpSs 3HAHUS,
MOJTyYeHHBIE NTPH U3yYeHUH Kypca « TeXHOIOTHM MPOM3BOACTBA JIUCTOBOTO MpoKaTay. [Ipu BeImoHEHNN
KypCOBOTO MPOEKTa OOydYalolMHCS JOJDKeH II0Ka3aThb CBOE€ YMeHHEe paldoTaTb C HOPMAaTUBHBIM
MaTepHajOM U OPYTUMH JIMTEPATypPHBIMH MCTOUYHUKAMHM, & TAKXKE BO3MOXKHOCTb CHCTEMAaTH3UPOBAaTh M
aHAIM3UPOBATh (DAKTUYECKUI MaTeprua U CAMOCTOSITETHHO TBOPUYECKH €r0 OCMBICTBATD.

B mpornecce Hamucanus KypcOBOTO NpOEKTa OOYYaloLIMKCS JOJDKEH Pa3o0parbesi B TEOPETHUECKHX
BOIpOcax M30paHHON TEMBI, CAMOCTOSATENLHO MPOAHATM3NPOBATh MPAKTUUECKUI MaTepual, pa3odpaTh 1
000CHOBAThH MPAKTHUYECKHUE TPEATIOKEHUSI.



Ioxa3aTe/in 1 KPUTEPUH OLEHMBAHHUS KYPCOBOT0 MPOEKTA:

— Ha ONEHKY «OTJHYHO» (5 OAIOB) — MPOEKT BHITIOJHEH B COOTBETCTBHHU C 33/IaHUEM, O0ydaromuiics
MOKA3bIBACT BBICOKHMI YpPOBCHb 3HAHWW HE TOJILKO Ha YPOBHE BOCIPOU3BEICHUS M OOBSICHEHUS
WHQOPMAITUK, HO U WHTEIUICKTyaJbHbIC HABBIKH PEIICHUS MPOOJIEM U 3a]ad, HAXOXKICHHUS YHUKATBHBIX
OTBETOB K Npo0seMaM, OIICHKU M BBIHECCHUSI KPUTHUESCKHX CY)KICHUN;

— Ha OLICHKY «XOpomIo» (4 0auia) — MPOSKT BHINIOJIHEH B COOTBETCTBHM C 3aJaHHEM, O0yYarOIIUiCs
MOKa3bIBAaCT 3HAHWS HE TOJNLKO Ha YPOBHE BOCHPOM3BEICHHS W OOBSCHCHUS HHOpMAIMH, HO |
WHTCIUICKTYalbHBIC HABBIKM pEIICHUs NPoOJeM W 3aJay, HAXOXJICHUS YHUKaJIbHBIX OTBETOB K
mpobiemMam;

— Ha OIEHKY «YyJAOBJIETBOPUTEIbHO» (3 0aimma) — MPOEKT BBIIOJHEH B COOTBETCTBUHU C 3aJaHUEM,
oOyJaroluiicsl TMOKa3bIBaeT 3HAHHMS HAa YPOBHE BOCHPOU3BEICHUS H OOBsSCHEHWs WH(pOpManuwy,
WUHTEJUICKTYIbHBIC HABBIKK PELICHUS TPOCTHIX 3371ay;

— Ha OIICHKY «HeY/AOBJIETBOPUTEIbHO» (2 Oayia) — 3ajjaHue MPEroaBaTelisl BBIIOIHCHO YacTUYHO, B
npolecce 3allUThl MPOEKTa OOYYaIOUIMIACS IOMYyCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXET IO0Ka3aTh
WHTEJICKTYaIbHBIC HABBIKY PEUICHUS MOCTABICHHON 3a/1a4H.

— Ha OIICHKY «HEeYyJIOBJIETBOPHTEIbHO» (1 Oamn) — 3amaHue MpernoaaBaTeisi BBIIOIHEHO YaCTHYHO,
oOyvaromuiics He MOXET BOCHPOHM3BECTH H OOBSICHUTH COJEpKAaHUWE, HE MOXKET T0Ka3aTh
HWHTCIIJICKTYaJIbHBIC HABBIKH PCIHICHU A MOCTaBJIeHHOMN 3aJavdu.



HPUWIOXKEHHME 3

OI'BOY BO «Marauroropckuii ToCy1apCTBEHHBIN TeXHUYeCKHi yHIBepcuTeT uM. [.JM1.HocoBay
Kadenpa o6padotku maTepranoB paBieaneM nM. M.U. bosipmmHoBa
3AJJAHUE
Ha KypCOBOU MPOEKT MO AUCIUILIAHE
«TexHonornu MpOM3BOICTBA JIUCTOBOTO TIPOKATA

CryaeHTy rpymisl

Tema npoekra

Conep:xaHue NOSICHUTEILHOM 3aUCKU

1.KpaTkas xapakTepuCTUKA NPOLYKLIHUH.

2. TeXHONIOrMYECKU MPOIIECC ¥ OCHOBHOE 000pPYI0BaHHE.
3.000cHOBaHKE U pa3pabOTKa BapuaHTa TEXHOJIOTUH IIPOU3BOJICTRA.
3.1.Bs16op 3aroToBKH

3.2.1ToarotroBKa 3aroTOBKU K MPOKATKE

3.3.IlpokaTka Ha cTaHe

3.3.1.XapakTepucTHKa BaJKOB

3.3.2.Pexxum oOxaTuit

3.3.3.PexxuM HaTSKEHUH

3.3.4.CKOpOCTHOH pexuM

3.3.5. TeMmepaTypHBbIi pexxuM

3.3.6.Harpy3ku B KJIETSX U IPUBOAAX

3.3.7.1Ipou3BOIUTENHLHOCTD CTaHa MPH MPOKATKE JAHHOTO MPOQHIIsL.
3.4.01enka npoKaTaHHOTO MPOQUIIS

4.Texnonorunyeckue 3pQeKTsl OT UCTIONB30BaHUS BHIOPAHHOTO PELICHUS

JeranabHo pa3padoTath

I'padpuueckast yacTb

JonosHUTEeIbHBIE TPEOOBAHMA

3agaHue BbIIAT 3agaHue NpUHSLI

Cpok cniavu npoexkTa
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Canrannk B.M., PymsameB M. U. TexHomorust mpon3BOACTBA JTUCTOBOM CTalK: y4eOHOE ITOCOo-
oue. M.: ®I'VII HTL «Mudbopmpeructpy», 2013; Ne roc. per. 0321304908

Pymsianes M. U, Jlokotynnna H. M., Moimiep A.b. O6paboTka MeTaioB JaBIeHHEM U Xapak-
TEPUCTUKH KavecTBa MPOAyKimu: yueOHoe mocoome. M.: ®T'VII HTI[ «Uudopmpeructpy,
2013; Ne roc. per. 0321303454,

Pymsanie M. M. TexHomornveckue pacdeTsl MPOKATKH KPYITHOTa0apUTHBIX JICTOB : Y4eOHOe
nocobue [ By308] / M. U. Pymsianes, A. H. 3aBanumun ; MarHUTOropcKuid rocyapcTBEHHBIIH
texanueckuit yauBepcureT uM. ['. . Hocora. - MaranTtoropck : MI'TY um. I'. M. Hocoga, 2025.
- 97 c. : un., Tabi., rpad., cxemsl. - bubmuorp.: ¢. 82-85. - ISBN 978-5-9967-3468-9. - Tekcr :
HETIOCPEICTBEHHBIN

Pymsnnes M. M. TexHonorndeckue pacyeTsl XOJIOAHOM MPOKATKM HAa HENPEpPhIBHBIX CTaHaX :
yueOHoe mocobue [ By30B] / M. U. Pymsnanes, A. H. 3aBanumun ; MarHuTOrOpcKuii Tocy-
JlapCTBEHHBIN TexHUUYecKul yHuBepcureT uM. I'. 1. Hocosa. - Marauroropck : MI'TY um. I'. K.
Hocoga, 2025. - 78 c. : ., Tabmn., rpad., Taxorp., cxemsl. - budmuorp.: c. 65-67. - ISBN 978-5-
9967-3469-6. - TekcT : HEMOCPeNCTBEHHBIN

AHanu3 U CHHTE3 3KOHOMHOJIETHPOBAHHBIX CTaJICH sl TOMIIMBHO-Y)HEPTETHYECKOTO KOMILIEKCA!
monorpadus / Canranuk B.M., leaucor C.B., Crekanos I1.A., [Tonernkor ILII., ITycroroiiToB
H.0., Ynkumes J[.H.,Habatuukos /I.I'. - Marauroropck: M3n-Bo MarHuToropck, roc. TexH. yH-
ta um. I'.11. Hocona, 2015.-207 c.

Yuxumes [I. H.  CoBpemeHHble KOHLEMIUHN MOITY4YEHUs MPOKaTa U3 SKOHOMHOJEIMPOBAHHBIX
TpYyOHBIX cTanel : yueoHoe nmocobue [ By3oB] / JI. H. Ynkumies. - Marauroropck : MI'TY um.
I'. U. Hocoga, 2023. - 94 c. : un., Tabm., rpad. - bubmmorp.: c. 86-94. - ISBN 978-5-9967-2772-8.
- TekcT : HenocpenCTBEHHbIN

bensikoBckuit M.A. MacnennukoB B.A. ABToMoOWIbHAs CTajlb M TOHKHMN JIMCT: Yepemnosell.
W3narensckuii Jom Yepenosen'", 2007. - 636 ¢

JoNoTHUTENIBLHBIN CHUCOK JIUTEPATYPHI
(3amorHAETCS M0 COTIACOBAHHUIO C PYKOBOAMUTEIEM PAOOTHI)
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HNPUJIIOKEHHE 4

BOITPOCHI
JUIS1 TUCTAHIMOHHOM ¢1a4d dK3aMeHa B opMe KOMIBIOTEPHOI0 TECTUPOBAHMS
no aucuuIuinHe « TeXHoJ0ruy NMpou3BoACTBA JIUCTOBOTO MPOKATA»

Kakue 3arotoBku npuMEHSOTCA AJISI IPOU3BOJCTBA KPYIMHOraOApUTHBIX JIMCTOB Ha TOJICTOJIH-
CTOBBIX CTaHax?

Kakwue 3aroToBKu NpUMEHSIOTCS U1 IPOU3BOACTBA IIMPOKOIIOIOCHOH ropsiueKaTaHon crainu?
Kakwue 3aroToBKu NPUMEHSIOT U1 IPOU3BOACTBA XOJIOAHOKATaHOTO IIpoKaTta?

VKaxuTe, 4TO ABIAETCS 3arOTOBKOM I MPOU3BOJCTBA FOPSYEOIIMHKOBAHHOIO X0OJI0JHOKATaHO-
ro Ipokara

Ykaxkure, 4TO SBISETCS 3aTOTOBKOM AJISI MPOU3BOJICTBA YKECTH ANEKTPOIIMTHUECKOTO JTyKEHHUS
Kakoil TonmuHbl JoKHA OBITH 3ar0TOBKA JJIsl MPOKATKH Ha TOJICTOJIMCTOBOM CTaHE JIMCTa TOJ-
nHOM 10 MM, eciii U3BECTHO, UTO YEpPHOBAsl CTAAMs OCYLIECTBIACTCA 3a 5 MPOXOJIOB CO cpel-
HUM K03 PunmenTom odxarus 1,25, a yncroBas —3a 11 mpoxomoB co cpeaHuM ko3 duireHToM
oOxarus 1,15.

Ha ToncronucroBoM craHe HEOOXOAMMO MONYyYUTh HEOOpe3aHHBIH packaT TonmmHOW 10 MM H
mpuHon 4000 MM u3 cisi0a TonmuHou 250 MM, mmpunaoit 2400 MM 1 aimuHoM 3000 MM, [Ipo-
KaTKa IpoucxoauT no cxeme «IIpononpHas ¢ mpoOTsHKKON U pa30MBKON MIMPHUHBDY, KOG GUIUEHT
obxarus npu npotsokke 1,127. Kakoit qomkHa OBITH TOJNIIUHA packaTa Mmocie pa3OUBKHU IIHPH-
HBI?

Ha toncromucToBOoM cTane HEOOXOMUMO TOIYYHTh HEOOpE3aHHBIH pacKaT TOIMIMWHOW 15 MM u
mpuHon 4250 MM u3 ciast0a TonmuHou 250 MM, mwmpuaoi 2000 MM 1 ayuHOM 3000 MM. [Ipo-
KaTka mpoucxomut mo cxeme «lIpomonpHas ¢ pa3OuBkoW mupuHBD. Kakoil momxHa OBITH TOJN-
HIMHA pacKara 1mociie pa30ouBKY IUPUHBI?

Ha ToncronuctoBoM cTaHe HEOOXOOMMO MOJIYYHUTh HEOOpE3aHHBIH packaT TOMLUHON 20 MM U
mupuHoi 4000 MM 3 cis6a TommuHON 250 MM, mmpuHOi 2000 MM 1 amuHON 3000 MM. [Ipo-
KaTKa MpoucxoutT no cxeme «llomepeuHas ¢ mpoTspkkoit». Kakoit qomkHa OBITH TONIMHA pac-
KaTa 1ocje MpoTsHKKU?

Heo0xomuMo mpokaTaTh Ha TOJICTOJUCTOBOM CTaHE JIUCT TOJIIMHOW 15 MM u3 ciisi6a TONIIMHON
200 MM TO peXuMy HOpMaTM3alMOHHOM mNpokaTku. Kakoe meneBoe 3HaYeHHWE TEMIIEPATyphI
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 TONLIMHOMN 22 MM U3 cisi0a TOMIMHON
300 MM O pexuMy TepMOMEXaHHMYEeCKOW MpokaTku. Kakoe IeneBoe 3HaUEHHE TEMIIepaTyphI
Harpepa cisi0a HaJ0 yCTaHOBUTB, €CIIM U3BECTHO, YTO TEMIlepaTypa pacTBOPEHUS KapOOHUTPH-
noBIA naHHOM ctanu 1184 °C, a KOA(pUIMEHT TETUIONPOBOAHOCTH paBeH 43 Bt/m-K ?
Heo6xonnmo nipokataTh Ha TOJICTOJMCTOBOM CTaHE JIMCT TONMIMHON 20 MM U3 cisiba TOJIIMHON
300 MM 1O peKUMY HOPMAJIM3aLMOHHON MpoKaTKH. ONpeaenuTs LesieBoe 3HaYeHNe TeMIepary-
pBI KOHITA TPOKATKU, €CITU U3BECTHO, UTO JJI JJAHHOH cTaiu coxepxkanue yriaepoaa 0,19 %, cra-
trueckue Temmneparypsl Ars=860 °C u Ari=734 °C, koo puIHEHT TEMIONPOBOIHOCTH PaBEH
42 Bt/m°K,

a K03 GUIMEHT BIUSHUS CKOPOCTU OXJIaXKJeHus1 Jvcra paseH 0,93.

Heo6xonnmo npokaraTh Ha TOJCTOJIMCTOBOM CTaHE JIMCT TONLIMHON 15 MM U3 cisiba TommumHol
250 MM IO peXUMY TEPMOMEXaHUYECKOH MpoKaTKu. ONpeaenuTh LeeBOe 3HaUeHHE TeMIepary-
pBI KOHIIA TPOKATKU, €CIIM U3BECTHO, UTO JJIA TaHHOH cTanu comepskanue yriepoaa 0,08 %, cra-
tueckue Temmneparypsl Ars=830 °C u Ar=728 °C, koddpduimeHT TeIonpoBoIHOCTH PaBeH
42 Br/m'K,

a K03 GUIMEHT BIUSIHUS CKOPOCTH OXJIaKIeHusl JjucTa paseH 0,92.
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Heo6xonnmo npokataTh Ha TOJICTOIMCTOBOM CTaHE JIMCT TONLIMHON 22 MM U3 cisi0a TOMIMHON
300 MM 110 peKUMY TEPMOMEXaHUIECKOM TTpoKaTKu. OnpenenuTh IeIeBOe 3HAUCHIE TeMIIepaTy-
PBI KOHIIA MPOKATKW HAa YEPHOBOW CTaJHU, €CIH W3BECTHO, YTO JUIS AAHHOW CTalIM COJEp)KaHUE
yraepona 0,08 %, Temneparypa yacTuuHolM pekpuctammsamuu 1027 °C, kosdduuuent Temio-
poBoIHOCTH paBeH 42 Br/m K, a kodhPuImeaT BIUSHAS CKOPOCTH OXJIAKACHUS JIUCTA PaBeH
0,94.

Heob6xoamnmo mpokaTaTh Ha TOJICTOIUCTOBOM CTaHE JINCT TOJIITUHON 15 MM M3 ciist0a TOIIMHON
250 MM IO pexXUMYy TEPMOMEXaHUYECKOH MpoKaTKH. ONpeaenuTh LeIeBOe 3HaUeHUE TeMIepary-
PBl Hadajga NPOKATKH Ha YHCTOBOW CTAIMH, €CJIM M3BECTHO, YTO [UIA JAHHOM CTallil COICpIKaHUEe
yraepona 0,06 %, Temneparypa yactTuunoi pekpuctammsamuu 1007 °C, kosddunuent Temo-
npoBoAHOCTH paBeH 42 B1/m K, a k03 uirieHT BIUsIHNAS CKOPOCTH OXJIAXKICHUSI JIMCTa PaBeH
0,94.

Yro oTiMyaeT HOPMaIU3aLUOHHYIO POKATKY OT APYTUX TEXHOIOTHI?

Yro oTanyaeT TepMOMEXaHUIECKUI MPOLIECC OT IPYTUX TEXHOJIOTUA?

YkaxuTe 0COOEHHOCTH CTPATETHUH OXJIAXKIECHHUS IHPOKOMOJIOCHOW TOPSYEKATaHOW CTaIH Iepen
CMOTKOH B PYJIOH

Ha mmpokononocHoM cTaHe ropsyeil MpoKaTKW HEOOXOAMMO IPOKATaTh IIOJIOCH! pa3MepaMiu
2,5x1250 MM u3 ctanu mapku 08rc /it mambHEUIEro mepeKara B XOJIOJHOKATaHBINA MPOKAT C
OT)KUTOM B arperare HelpephIBHOTO OTXKuUTa. ONpeaenuTh 1eleBoe 3HaueHHe TeMIIepaTyphl KOH-
112 IPOKATKH, €CJIM M3BECTHO: TEPMOCTATHYECKHE 3HAYeHHst TemreparypArs=887 °C u Ar=734
OC; ko duuuent BiusHus cKopocTH oxnaxaeHus 0,961; ko>(GGUIMEHT TEMIONPOBOIHOCTH
43,6 Br/m'K

Ha mmpokomnonocHoM cTaHe ropsdeld MPOKaTKH HEO0O0XOAWMO MHPOKTAaTh MOJOCHL pa3MepaMu
6,0x1350 MM u3 cramu mapku 0912C st mocTaBKM B ropsiueKaTaHoM cocTOsiHUU. OTnpenenuThb
LIEJIEBOE 3HAYCHUE TeMIIEpaTypbl KOHLA IPOKATKH, €CIIM U3BECTHO: TEPMOCTATUUECKUE 3HAUCHHUS
temneparypAr;=834 °C u Ari=704 °C; ko> duuuenT BIusaus ckopoctu oxjaxaenus 0,967,
koaddurment TermwtonposogaocT 40,7 Br/m-K

Ha mmpokomnonocHoM cTaHe Topsdeld MPOKaTKH HEO0O0XOAMMO MHPOKTAaTh MOJOCH pa3MepaMiu
6,0x1350 MM u3 cramu mapku 0912C gyt mocTaBKM B ropsiueKaTaHoM cocTosiHUU. OnpenennThb
LIEJIEBOE 3HAUCHHUE TEMIIEPaTyphl CMOTKH, €CJIM M3BECTHO: TEPMOCTATUYECKUE 3HAUCHUSI TEMIIe-
parypAr;=834 °C u Ari=704 °C; ko>dppuument Biusaus ckopoctn oxnaxaenus 0,913; koad-
¢urment termonposoaHocT 40,7 Br/m-K

Ha mmpokomnosiocHOM cTaHe ropsiueil mpokaTKd HeOoOXOAMMO MPOKTaTh MOJIOCH! TOJIIMHON 2,5
MM u3 ctanu Mapku DCO1. Onpenenuth Kakoi T0JIHA ObITh IIUPHUHA MPOMEXKYTOUHOTO pacKa-
Ta, YTOOBI MIMPUHA NPOKAaTaHOH mosiockl Obita 1250 MM, ecnu cpeiHee KBaIpaTHUECKOE OTKJIO-
HEHHe IIUPHUHBI B YUCTOBOM rpymme 2,97 MM

Kakoit nomkHa ObITh MIMpHHA cIs10a MO0 OTHOIICHHIO K IIMPHHE MOJIOCH MO 3aKa3y MpU MPOKaTKe
Ha IIMPOKOIOJIOCHOM CTaHe Tops4ell MpOKaTKu?

Kakoit nomkHa ObITh HIMPHHA TPOMEKYTOYHOTO packara 1Mo OTHOIICHUIO K MUPUHE TIOJIOCHI 110
3aKa3y IpH MPOKATKE Ha IIHPOKOINOJIOCHOM CTaHe ropsuel IpoKaTku?

YKaxuTe ynpaisioliee BO3[eiicTBHAE sl 00ECTIeUeHHsI YPOBHS TEMIIEpaTyphl KOHIIA MTPOKATKH
Ha IHUPOKOTIOJIOCHOM CTaHe

VYKaxuTe ynpasisiioliee Bo3leHcTBUE sl 00ecreyeHrs: paBHOMEPHOCTH TeMIepaTypbl KOHIA
MPOKATKH IO JUTWHE TI0JIO0CH Ha IMUPOKOIIOJIOCHOM CTaHe

Kakoii n3 BapmaHTOB CKOPOCTHOT'O PEXHMMa SIBJISIETCS] IPOCTHIM PEXXUMOM IEPEMEHHOTO YCKOpe-
Husa?

Kakoii 13 BapuaHTOB CKOPOCTHOTO PEXHMA SIBIISIETCS PEKHUMOM ITOCTOSIHHOTO YCKOPEHHS?

Kakoii u3 BapuaHTOB CKOPOCTHOT'O PEXHUMA SIBIAETCS PEKUMOM ITOCTOSIHHON CKOPOCTH?
Bribepute BapraHT CKOPOCTHOTO PEKHMMa YHCTOBOM TPYIITBI HIMPOKOIOJIOCHOTO CTaHa ropsiuei
MIPOKATKHU JJIS TTOJIOCKHI TONIUHOMN 2,5 MM
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Bribepute BapraHT CKOPOCTHOTO peXMMa YHCTOBOHM IPYMITBI MIMPOKOMOIOCHOTO CTaHa ropsiueit
MIPOKATKH JJI TOJOCHI TOJMIIMUHOW 5 MM

Bribepute BapraHT CKOPOCTHOTO peXMMa YHCTOBOHM IPYMITbl MIMPOKOMOIIOCHOTO CTaHa ropsiuei
MIPOKATKH IS TTOJIOCHI TONMITHHON 10 MM

YKaxure XapakTepHble 0COOCHHOCTH PEXHMMa YaCTHBIX O0XKAaTHUM B YHCTOBOM IPYyIIE LIMPOKO-
MIOJIOCHOTO CTaHa

YkaxuTe XapakTepHble 0COOCHHOCTH PEeXHMMa YaCTHBIX 00KATUW B YEPHOBOW TPYIIE HIMPOKO-
MIOJIOCHOTO CTaHa

VKakuTe XapaKTepHbIE OCOOCHHOCTH peXKMMa YacCTHBIX OOKaTHUH MPHU YESPHOBOU MPOKATKH Ha
TOJICTOJINCTOBOM CTaHE

Ykakure xapakTepHble OCOOCHHOCTH PEKUMa YaCTHBIX OOXKaTHH MpPHU YHUCTOBOW MpPOKAaTKe Ha
TOJICTOJINCTOBOM CTaHE

Kakumu 1omkHBI OBITH TONIIMHA U MIMPUHA MOJKATA I XOJIOAHOH MPOKATKU MOJIOCH U3 CTAIN
08nc, mocraBnsiemoit pasmepamu 0,6x1250 MM ¢ 0Ope3aHHBIMU KPOMKaMH, €CJIM AJs obecreue-
HUsI CBOMCTB IpoKaTta HeoOXoAMMO cymMMapHoe oOxatue 75 %, a cymMmapHOe 00KaThe IO BO3-
MOYKHOCTSIM cTaHa 78 % ?

Kakyumu gomKHBI OBITH TOJIIKMHA U IMIMPHUHA MOJKATA VIS XOJOAHOM MPOKATKU MOJIOCH U3 CTANIN
HX220YD, nocrasnsiemoit pazmepamu 0,45x1250 MM ¢ HeoOpe3aHHBIMH KPOMKaMH, €CITH IS
oOecrieueHusl CBOMCTB MPOKaTa HEOOXOAMMO cyMMapHoe oOxkatue 79,6 %, a cymmapHoe o0xa-
THE 10 BO3MOXHOCTAM ctaHa 78,4 % ?

VYKaxuTe pallioHaJIbHOE 3HaYEHHE CPEIHET0 YAEIbHOIO HATSHKEHUS B MEXKKIIETEBBIX IIPOMEXKYT-
Kax IIPU XOJIONHON MPOKATKE HAa HETPEPBIBHOM CTaHE

VYKaXuTe paurdoHANbHOE 3HAYCHHWE CPEIHETO YIEIbHOIO HATSDKEHHMS IPU CMOTKE PYJIOHa Ha
CTaHE XOJIOJHOM MPOKATKH

Onpenennuts BEMUYUHY padodell CKOPOCTH XOJIOAHOM MPOKATKH MONOCH TommuHoN 0,6 MM w3
MoJIKaTa TOJIKUHON 2,4 MM Ha aBTOHOMHOM CTaHe, paCCYUTAaHHOM Ha MaKCUMAaJIbHYIO CKOPOCTh
22,5 m/c , eciii U3BECTHO: Tipenen Tekydectu nojkara 320 Mlla, ko duierT BIUsSHAS PO-
s 0,752. Koaddunment 3amaca Ha perynupoBanue npuHATh 0,9

Omnpeaenuts BEMHYUHY pabodeil CKOPOCTH XOJOTHOM MPOKATKU MOJOCH TommuHoN 0,6 MM u3
MOJKaTa TOJIIMWHON 2,5 MM Ha CTaHe, CONPSDKEHHOM C TPaBUJIBHBIM arperaroM U pacCcUuTaHHOM
Ha MakKCHMaJIbHYIO CKOpOCTh 25,2 M/C , ecny W3BECTHO: Tpenaen Tekydectu noakara 340 Mlla,
ko3 uument BnusHus npoduist 0,701. CxkopocTh MoJIOCH B TpaBWIBbHBIX BaHHax 3,9 m/c. Ko-
a¢duIMeHT 3amaca Ha peryaupoBaHue npuHsTh 0,95.

KakoBa BennumMHa panioHaIHLHOTO 00XKaTHs B MOCIETHEM YHCTOBOM MPOXOJie MPU MPOKATKE Ha
HIMPOKOIIOJIOCHOM CTaHE ropsiueil MpoKaTKu?

Kakoit Bua TepmMudeckoii 00paboTKH HEOOXOIMMO MPUMEHUTH ISl YIIyYIIEHUs] OTHOCHUTEIHHOTO
VAJMHEHUS] U yJApHON BSI3KOCTH KPYITHOTAO0APUTHBIX JIUCTOB 0€3 YXYIIIEHUS! X MPOYHOCTHBIX
XapaKTepUCTUK?

Kaxoit Bua Tepmudeckoit 00paboTkn HEOOXOAMMO TMPUMEHHUTH TSI TTOIYYEeHUSI KPYITHOTa0apHUT-
HBIX JIICTOB MOBBIILICHHON MPOYHOCTH?

Onpenennute TeMIEpaTypy ¥ MPOAOKATEIBHOCTh BBIAEPKKH MPHU HOPMAIN3ALWHU JIHCTOB TOJI-
MHOM 15 MM U3 cTanu, 11 KoTopoii Temnepatypsl Ars=834 °C u Ar;=707 °C

Omnpexaenuts TeMOepaTrypy ¥ MpOAOJIKUTEIIEHOCTh BBIICPKKH MIPHU HArpeBE IMOJI 3aKaJIKy JIMCTOB
TONIMHOM 20 MM U3 cTasH, I KoTopoi Temmeparypsl Ars=840 °C u Ar,=710 °C

Onpepenuts TeMIIEpaTypy ¥ NPOJOIKUTEIBHOCTD OTITYCKa MOCTIE 3aKaJIKU JINCTOB TOMIUHOMN 20
MM W3 CTaJ, JUist KOTOpoi Temreparypbl Ars=840 °C u Ar;=710 °C

HaznaunTh TeMIiepaTypy BBIIEPKKH TPH PEKPHCTAUIM3AIUOHHOM OTXHTEe B KOJIMAKOBOH IMEYn
PYJIOHOB XOJIOTHOKAaTaHOH cTajy 00LIero Ha3HaYeHUs

HaznaunTh TeMmepaTypy BBIIEPKKH MPH PEKPHCTAUIM3AMOHHOM OTXKHIE B KOJIAKOBOM TeuH
PYJIOHOB XOJIOTHOKAaTaHOH CTalH [ XOJIOIHON ILITaMIIOBKH
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Ha3naunte Temmneparypy BBIIAEP)KKH NPH PEKPUCTALIM3ALHOHHOM OT)KUIE B arperare Hempe-
PBIBHOTO OTKHra IOJIOC XOJIOAHOKATAHOM CTajlu JUIsl XOJOIHOM LITAMIIOBKU C KaTeropued Bbl-
Tk CB

Hasnauute Temneparypy BBIAEP)KKU MPU PEKPUCTALUIM3aLMOHHOM OTXKUIE B arperare Hempe-
PBIBHOIO OTKHra IOJIOC XOJIOAHOKATAHOW CTalW JUIsl XOJOJHOM IITAMIOBKH C KaT€ropuel BbI-
sk OCB

VYKaXuTte Leib APECCUPOBKU MANOYTIEPOJUCTON XOJIOIHOKATaHOH JINCTOBOM CTaIu

YKaXuTe COOTHOLICHHE O0XKaTHs MpPU APECCUPOBKE C CYMMapHBIM 00XaTHeM TMPH XOJOAHOM
MIPOKaTKe

Kakum 00pa3oM ocyIiecTBIsSeTCs] IPECCHPOBKA MAIOYTIIEPOACTON XOJIIOMHOKATAHOH JIMCTOBON
cTanu

YKaxuTe KakuM JOJDKHO OBITH OOKaTHe MpPU IPECCHPOBKE XOJOAHOKATAHBIX IOJIOC M3 CTaH
tuna 08HO 6e3 mpuMeHeHHs CMa30YHO-0XJIaKAAI0IeH )KUAKOCTH

Ykaxkure KakuM JOJDKHO OBITh 00aThe MpH JPECCUPOBKE XOJOAHOKATAHBIX MOJIOC M3 CTaJH
tuna 0810 ¢ npuMeHeHneM CMa30YHO-0XJIAXKAAOIIECH KUIKOCTH

VYKaxxuTe ONTUMAJIBHYIO TEMIepaTypy MeTajja IMepel APEecCHpPOBKOM XOJOJHOKAaTaHBIX MOJIOC
0e3 KOppeKIu cTerneHn Aedopmanuu

Kak Ha/io U3MEHUTH CTENeHb Ae(opMalivy Ipu APECCUPOBKE XOJIOHOKATAHOW JINCTOBOM CTAIU B
clIy4ae JOIyCTHMOM, HO MOBBIIIEHHOMN TeMIepaTypsl MeTalIa

Uro npexacraBuseT co00il MpooapHas pa3HOTONITUHHOCTS?

Uro npezacrasiseT co0oil monepevHas pa3HOTOIIIUHHOCTD?

Ykaxute GpopMmyiy A pacdera XapakTepUCTHKH MPOJOILHON Pa3HOTOIIIIUHHOCTH

Ykaxute GpopMmyIry ajs pacdera BBITYKIOCTH MPO(UIL

VYxkaxure GpopMyny ams pacyeTra KIMHOBHIHOCTH Tpoduiis

Uro npexacraBmuseT co00il HEIIOCKOCTHOCTH?

Ykaxure epeKT IIIOCKOCTHOCTH «KpaeBasi BOITHA»

Ykaxute neeKT IIOCKOCTHOCTH «OJTHOCTOPOHHSS KpaeBasi BOJHAY

Ykaxute nedeKT IIOCKOCTHOCTH «KOPOOOBATOCTHY

VYkaxute neeKT IIOCKOCTHOCTH «IIPOIOIbHBINA U3rH0»

Ykaxute neeKT IIOCKOCTHOCTH «ITOTIEPEYHBIH N3THO»

Ykaxure 1eQeKT MIOCKOCTHOCTH «BOTHHUCTOCTH

CocTaBbTe MOCIEOBATEIHHOCTh TEXHOIOTUIECKUX OIEpaIyidi I MPOU3BOJICTBA KpymHOrada-
PUTHBIX JIFICTOB, IIOCTABIISIEMBIX 0€3 PerJIaMEeHTAIlNN COCTOSHUS

CocTaBbTe MOCIIEAOBATEIHHOCTh TEXHOJOTHYECKHUX OIEpalnii Ui MPOU3BOICTBA XOJOJHOKATA-
HOT'O KOHCTPYKITMOHHOTO MPOKaTa 0€3 MOKPHITHUS, IOCTABISIEMOTO B PYJIOHAX

CocTaBbTe MOCIIEAOBATENBHOCTh TEXHOJIOIMUYECKUX OMepaIiil JIsl MpOU3BOJICTBA KpynHorada-
PUTHBIX JIHCTOB, MOCTABIISEMBIX B TEPMOOOPaOOTAHHOM COCTOSIHUHU

CocraBbTe NOCIEAOBATEILHOCTh TEXHOJIOIMUECKUX ONEpALMil A MPOU3BOACTBA XOJIOJHOKATA-
HOM TrOpAY€OIIMHKOBAHHOW CTaJIM, ITOCTaBIIIEMOU B pyJIOHAX

CocTaBbTe NOCIENOBATENBHOCTh TEXHOJIOTUYECKUX ONEpaluil Il MPOU3BOJCTBA KECTU MapKH
9KK ¢ OT)KHUTOM B KOJITIAKOBBIX TTeYax

CocTaBbTe MOCIEIOBATEIFHOCTh TEXHOJIOTUYECKUX OMEpaInii Ui IMPOU3BOJCTBA KECTH MapKH
OXK c omxurom B arperare HenpepbiBHOTO oTKura (AHO)

CocTaBbTe MOCIEIOBATETPHOCTh TEXHOJIOTHYECKIX OTepaIfil AJIsl TPON3BOACTBA MIMPOKOIOIOC-
HOW ropsiYeKaTaHoOM CTasld, OCTaBIAEMOI B pyJIOHaX

CocTaBbTe NOCIENOBATEIBHOCTh TEXHOJIOTHYECKUX ONEpaIfil A1 MPON3BOACTBA IIUPOKOIOIOC-
HOH ropsideKaTaHoOl CTalH, IOCTABIISIEMON B JIMCTaX

CocTaBbTe MOCIENOBATENBHOCTh TEXHOJIOTMYECKHUX ONEpAlUi Ui MPOU3BOACTBA XOJOJHOKATa-
HOT'O KOHCTPYKIIMOHHOTO MPOKaTa 6€3 MOKPBITHS, TOCTABISIEMOTO B JIMCTAX

CocTaBbTe MOCIENOBATENBHOCTh TEXHOJIOTMYECKHUX ONEpAUil Ui MPOU3BOACTBA XOJOJHOKATa-
HOT'0 KOHCTPYKIIMOHHOTO MpOKaTa 0e3 MOKPBITHS, IOCTABISIEMOT0 B JIEHTaX
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VYxkaxute 0003HaYCHHSI KATETOPUH BBITSDKKH TOHKOJIMCTOBOTO MPOKATA JJIST XOJIOTHON I TaMIIOB-
KU

YKaKUTe COOTBETCTBHE KATETOPUH BBHITSDKKH M KJIacCOB KauecTBa (MapoOK) XOJIOJIHOKATaHOTO
MpoKaTa TIOHKEHHOHN MPOYHOCTH JIJIS XOJIOTHOH M TaMIIOBKH

VYkaxkute 0003HAUCHUS MTpOKaTa pa3IMIHBIX KJACCOB KAa4eCTBa MJIS1 XOJIOTHOTO Ne(hOpMUPOBAHUS
YkaxuTe 0003HAYCHHS TUTIOB CTAJIU JJIsL XOJIOJAHOTO JIe(hOpMUPOBAHUS

VKaxuTe CMBICI 3J1eMeHTOB 0003HaueHus HC220Y

VKaxuTe CMBICI 31eMeHToB 0003uHauennss HC260BD

VKaxuTe cMBICI 31eMeHTOB 0003HaueHnss HC360LA

VKa)XuTe CMBICI 3JIEMEHTOB 0003HaueHus S350MC

VKaxuTte cMBICT 3eMeHToB 0003Hauenns HCT600X

VKaxxuTe CMBICI 3J1eMeHTOB 0003HaueHus HDTS580X

Ykaxute 0003HAYCHUS TPYII IIOCKOCTHOCTH JIMCTOBOI'O TPOKAaTa MO OTEYSCTBEHHBIM CTaHap-
Tam



