MMWHUCTEPCTBO HAYKH 1 BbICHIET'O OBPA3OBAHU
POCCHUMNCKOM OEJIEPAITAN

DenepanbHOe rocyapcTBeHHOE GIOKETHOE 00pa30BaTeNIbHOE YIPEIK/ICHHE
BBICIEr0 0Opa3oBaHus
«MarsruToropckuit rocyJapcTBeHHbIN TexHudeckuit ynuBepcuter uM. I'. 1. Hocosay

YTBEPXJIAIO
Jupexrop UMMuM
A.C. CaBuHOB

09.02.2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOY JIST)

TEXHOJIOI'HH ITPOU3BOJCTBAJINCTOBOI' O IIPOKATA

HamnpasneHue noaroToBkH (CnenuaIbHOCTD)
22.03.02 Meramtyprus

HanpagnerHocTs (mpoduis/crnenuani3anys) IporpaMMsl
O6paboTka METaIIOB JaBJICHHEM

YpoBens BrIciero o6pa3zoBanus - 6akanaBpuat

®dopma 00yyeHus
3a04Hast

Wucrutyt/ pakynerer VIHCTHTYT METalIypruu, MalIMHOCTPOEHHUS X MATEPUAIO00PaBOTKH
Kadenpa Texnonoruii 06paboTku MaTepraioB

Kypc 4

MaruuTtoropck
2023 rog



PaGouas nporpamma coctasiena Ha ocHoe PI'OC BO - 6axanaBpuaT 0 HAIPABJICHUIO
noxarotosku 22.03.02 Meranmyprus (mpukas MunoGpHayku Poccnn ot 02.06.2020 r. Ne 702)

PaGouasi porpaMMa paccMoTpeHa W ofo0peHa Ha 3acenanuy Kadenpsr TexHomorui

00paboTKH MaTepraIoB
31.01.2023, mpotokon Ne 6 W
‘ 3aB. kadenpoit < A.B. Momiep

PaGouas mporpamMma ofo6peHa MeToaudeckoi komuccneiit UMMuM
09.02.2023 r. mpotokon Ne 5

INpencenarens - : A:C.CasnnoB

Pa6ouas nporpamMMa CoCTaBJIeHa: ?ﬁl; g Z
npodeccop xadenps: TOM, a-p TexXH. HAYK M.U. PymsuIes

S i

Penensent: W >
npodeccop xabenpst JINuM, 1-p TexH. HayK L / / 3asanumuH A.H.




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2024 - 2025
yuyeOHOM rofy Ha 3aceqanuu Kadeapsl TexHomoruii 00pabOTKK MaTepHaIoB

IIporokomor 20 1. Ne

3aB. kadeapoii A.b. Momep

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
yaeOHOM o1y Ha 3acefanuu kadeapsl TexHomoruit 00pabOTKH MaTEpPHAIOB

[Ipotokom ot 20 r. Ne

3aB. kadeapoii AB. Monnep

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl TexHosoruii 00paboTKU MaTepraioB

IIporokomor 20 . Ne
3aB. kadeapoii A.b. Momnep

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapsl TexHomoruii 00pabOTKK MaTepraIoB

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.b. Momnep

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2028 - 2029
yaeOHOM oy Ha 3acefanuu kadeapsl TexHomoruit 00pabOTKH MaTEpPHAIOB

[Iporokom ot 20 . Ne

3aB. kadenpoii A.Bb. Monnep




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

LensiMu oCBOEHUs IUCHUILIUHBI «TEXHOJOTMH TMPOU3BOJICTBA JIMCTOBOTO ITPOKaTa
SABIISETCS:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KadecTB, a Takke (opmupoBaHue
Mpo)eCCHOHANIBHBIX ~KOMITETCHIIMA B COOTBETCTBUUM ¢ TpeboBanusasmu DPI'OC BO mo
HarnpasieHuto noarotrosku 22.03.02 Meramnyprus;

- (QopmupoBaHue y CTyIEHTOB 3HAaHUN, YMEHUH U HaBBIKOB INPUMEHEHHS
OOIIETEXHUYECKUX U CIEIUANTBHBIX JUCIUIUINH I U3y4eHUsI U Pa3pabOTKH TEXHOIOTHYECKHUX
npoueccoB OM/I Ha mpuMepe TEXHOJIOTUU MPOU3BOACTBA JIUCTOBOTO MPOKATa Pa3IMYHbBIX BUJIOB
¥ pa3HOOOPA3HOTO HA3HAYCHUSI.

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

JucuumiuHa TeXHOIOrny Npou3BOACTBA JIMCTOBOIO IPOKAaTa BXOJUT B YacTh y4eOHOTO
wiaHa (QopMHUpyeMyr0 Y4acTHUKaMH OOpa30BaTelIbHBIX OTHOIICHHWH 00pa3oBaTEbHOM
IIPOrPaMMBI.

Jis  u3ydeHus  JUCUUIUIMHBI  HEOOXOAWMMBI  3HAHHUA  (YMEHHUS,  BIAJCHHUS),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Teopust 00pabOTKU METAIIIOB 1aBICHUEM

Pu3nyecKue CBOMCTBA METAJUIOB

MarepuanoBeneHue

Mertannypruyeckas TemI0TeXHUKa

O06opynoBaHus MPOKATHBIX IIEXOB

O6paboTka ¥ aHaJIM3 TEXHOJOTUYECKONW HH(MOPMAITIH

OcHOBBI MEXaHUKU 00paOOTKH METAJIJIOB 1aBJIEHUEM

VYyeOHast - MOpakTUKa IO MOJIYYEHHUIO MNEPBUYHBIX MNPOPECCHOHAIBHBIX YMEHMH U
HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHHH U HaBBIKOB HAy4YHO-HMCCJIEI0BATEIbCKON
JeSITEIbBHOCTH

MatemaTtuueckas CTaTUCTUKA B METALTypTHH

Mertposorus, cTanaapTH3anus U cepTuUKanus

VYyeOHasi - 03HAKOMUTEIbHAS IPAKTUKA

3HaHus (YMeHHMs, BJaJIeHHs ), NOJy4YEeHHbIe IPU U3YUYEHUH JaHHON AUCLUIUIUHBI OyAyT
HEOOXOUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

MeTo1pl OITHUMHU3AIMY TEXHOJIOTUYECKUX IPOLIECCOB

MonenrpoBaHu€e IPOLECCOB IPOKATHOTO TPONU3BOJCTBA

[IpoekTHas AeATENbHOCTD

KypcoBas HayuHO-ucciegoBarensckas pabora

OCHOBBI aBTOMATH3aLIMU TEXHOJIIOTHYECKUX MPOIIECCOB 00PaOOTKH METAJIIOB JaBICHUEM

OCHOBBI IPOEKTHPOBAHUS LIEXOB 00PaOOTKU METAIJIOB JJaBI€HUEM
[TonroToBka K 3alUTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI
[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa
[Tpou3BoaCTBEHHAS — IPEAUIIIIOMHAs TPAKTUKA

Tepmuueckas 00paboTKa B TPOKaTHOM ITPOU3BO/ICTBE

Texnomoruu rry00oKoN IepepadOTKH METAIIIIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHu s

B pesynbrate ocBoeHUs AUCHMILIUHBI (MOys1) « T€XHOIOTHHN MPOU3BOACTBA JTUCTOBOTO
npokaTa o0y4aromuics T0JHKeH 00J1a/1aTh CIIeYIONMMHI KOMITETeHIIUSMU:



Kon nnnukartopa

Nuaukarop 10CTHKEHUS KOMIIETEHIUA

IIK-2 ToroB OIIPEACIIATE OpraHU3allMOHHBIC W TCXHHUYCCKHUE MCEPBI JI1 BBIIIOJIHCHUA

IIPON3BOACTBCHHBIX

3aJIaHUM O BBITYCKY X0J0JHOKATAHOTO JIUCTA

[1K-2.1

AHanu3upyer YCTPOMCTBO, COCTaB, Ha3HA4YCHHUE, KOHCTPYKTHBHBIC
0COOEHHOCTH, TPUHIIMIT PabOTHI, MPaBUIIA FKCIUTYaTAllUH U TEXHUYECKOTO
oOcykuBaHUS 00OPYAOBaHUS, TPUOOPOB M MEXaHM3MOB IIexXa II0
IIPOU3BOJICTBY XOJIOJIHOKATAHOTO JINCTOBOTO IPOKATA

I1K-2.2

AHanu3upyeT TEOPUI0 U TEXHOJIOTHUIO TEPMUUECKO 00paboTKH, TpaBlieHuS,
XOJIOAHOW TIPOKAaTKM MW PE3KU JIMCTOBOIO TMpoKara. AHaIU3upyer
MoKasareiau padoThl TEXHOJOTHYECKHX YYAacTKOB I[€Xa MO MPOHU3BOJCTBY
XOJIOAHOKATAHOTO JIMCTA MPHU BBIMOJHEHUU MPOU3BOJICTBEHHBIX 3aJaHUI.
[IpuHuMaeT pemieHuss 0 BHECEHUU PETJIaMEHTHPYEMbIX KOPPEKTHPOBOK B
TEXHOJIOTMUYECKUX  Tpolleccax YYacTKOB IleXa IO  MPOU3BOACTBY
XOJIOIHOKATAHOTO JINCTOBOTO MPOKAaTa

[1K-2.3

AHanmu3upyer  HM3MEHEHHMs  IOKasaTesiel  Ipomecca  IPOM3BOACTBA
XOJIOHOKAaTaHOTO  JIUCTOBOro  mpokara. KoHTpomupyer  KadecTBO
XOJIOJITHOKATaHOTO JIMCTOBOTO MPOKAaTa Ha CTaJAUSAX TEXHOJIOTHYECKOTO

poliecca ¥ TOTOBOM IPOJIVKIIUU

[IK-4 CnocobeH ompenensTh OPraHU3alMOHHBIE W TEXHUYCCKHUE MEPBI I BBIMOTHCHHUS

IIPON3BOJCTBCHHLIX

3aﬂaHHﬁ I10 BBIIIYCKY I'OpA4YCKAaTaHOI'O IIPOKATa

[1K-4.1

AHanu3upyer YCTPOKMCTBO, COCTaB, Ha3HA4YCHHUE, KOHCTPYKTHBHBIC
0COOEHHOCTH, MPUHIIMI PabOTHI, MPaBUIIA IKCIUTYaTAlU U TEXHUYECKOTO
oOcnmy>kuBaHusi 00OpyZOBaHUs, NPUOOPOB W MEXaHU3MOB II€Xa IO
IIPOU3BOJICTBY TOPSYCKATAHOTO IIPOKATA

[1K-4.2

BrisiBnsieT KitoueBbIe MapameTpbl TEXHOJOTMYECKHX IMPOLECCOB YYACTKOB
11eXa I0 MPOU3BOACTBY IOPAYEKATAHOIO MIPOKATA, BIMSIOIIME HA KAa4eCTBO
TOTOBOM MPOAYKIIUH

[1K-4.3

OHGHI/IBaeT MPOU3BOACTBCHHYIO CUTYAallUIO B TCXHOJOTMYCCKUX OTACIICHUAX
nexa 1o nmpou3BOACTBY ropA4€KaTaHOr'oO IIpoKara. KOHTpOJII/IpyeT Ka4d€CTBO
ropA4€KaTaHoro IIpokKara Ha CTaAuAX TCEXHOJOIMYCCKOro Imponecca Hu

TOTOBOM MPOAVKIIUH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTILTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTAHBI COCTaBIsAET 6 3aueTHBIX eauHuIl 216 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 14,4 akaj. 4acoB:
—aynutopHas — 10 akan. gacos;

— BHeaynutopHas — 4,4 akaJi. 4acoB;
— camocTosTenpHas padota — 192,9 akan. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. yac;

— MOJTOTOBKA K DK3aMeHy — 8,7 akaj. yac

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E z Dopma TEKYILETo
=
Pasnen/ Tema 2 (B axan. wacax) g & Bax . KOHTPOJIA Kon
> 3 © | CaMOCTOSTENBHOM | ycIeBaeMOCTH H
JACIATUTAHBL 2 £ = . | xommerenIn
Q & paboThI MPOMEKYTOTHON
na6. | mpaxr. | € &
Tek. : 1 28 aTTeCcTallu
3aH. 3aH. | O &
1.
1.1 CoprameHt, cucrema
. CaMOCTOSITENEHOE
TpeOOBaHUI K KauyecTBY U . T1IK-4.2,
n3yueHue yueOHoi| KoHTponbHas
TEXHOJIOTHYECKHE  CXEMBI 4 37,4 N TIK-2.3,
U Hay4HOUH pabota Ne 1
MIPOM3BOJCTBA JIMCTOBOTO I1K-4.3
JIUTEPATyPhI
TpoKaTa
CaMOCTOSITENEHOE
1.2 IIpoussoacTeo u3ydeHue yueOHoun [K-4.1,
N Konrtponbnas
KPYITHOT'a0apUTHBIX 2/091 | 36 U Hay4HOUH TIK-4.2,
pabora Ne 2
JICTOB JUTEPATYPBI, IK-4.3
penieHue 3a1a4q
CaMOCTOSITENBHOE
1.3 Hp01:13BOL[CTBO H3y4eHUe y‘Ie?HOI/I KOHTpostbHast TIK-4.1,
HIMPOKOTIOIOCHON 1,5/0,5U| 39,5 Y HAy4IHOH T1K-4.2,
. pabora Ne 3
rOpsSYEeKATaHO! CTaIH JUTEPATYPEI, IK-4.3
pelenue 3aaad
4
CaMOCTOSITENBHOE
14 Hp?H3BOHCTBO W3y4eHUe y‘Ie?HOI/I KonTpostbHas TIK-2.1,
XOJIOJTHOKATaHOMH 1,5/0,51| 40 Y HAYIHOMH TIK-2.2,
N pabora Ne 4
JIUCTOBOH CcTanu JIUTEPATYPHI, TIK-2.3
pemeHue 3aaad
CaMOCTOSITENEHOE
15 IpousBoacTeo n3ydeHne yaeOHoun [K-2.1,
N KonTponbhas
JHCTOBOTO  TIpoKara € 1/0,51 | 40 U Hay4YHOH IK-2.2,
pabora Ne 5
MTOKPBITHEM JUTEpaTypHl, TK-2.3
penieHue 3amaq
T1K-4.1,
TIK-4.2,
T1IK-4.3,
1.6 Dx3amen NK-2.1,
TIK-2.2,
T1K-2.3
Wroro no pazneny 4 6/2,41 1192,9
Uroro 3a cemectp 4 6/2,41 (192,9 9K3aMEH,KIT
Hroro no aucumruinye 4 6/2,41 (192,9 KypcoBOH TIPOCKT,

OK3aMCH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

C menpl0 peanu3aldd KOMIETEHTHOCTHOTO TOAXO0Ja, a Takke (QOPMHUPOBAHUS H
pa3sBUTHs NPOGECCHOHATIBHBIX HABBIKOB OOYYAIOIIUXCSA PEANU3YIOTCS CIEIYIOLIUe CPeICTBa,
CIOCOOBI ¥ OPTaHU3ALMOHHBIE MEPOTIPUATHS:

- U3y4eHHE TEOPETUYECKOIro MaTepualla JTUCLMIIIMHBI Ha JICKIUSAX C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOATEJIBHOE HW3y4€HHE TEOpPETUYECKOro  Marepuana JAUCUUIUIMHBL  C
UCTIOJIb30BAHUEM METOAMYECKHX Pa3padOTOK, CIIeUAIbHON YUeOHOH U HayYHOU JIUTEPaTyphl;

- (dopMHUpOBaHME M Pa3BUTHE MPO(PECCHOHANBHBIX HABBIKOB OOy4aroluxcs Ha
IPAKTUYECKUX 3aHATHSIX.

B u3noxeHuu JEKUMOHHOrO MaTepuaja M IpU NPOBEICHUM NPAKTUYECKUX 3aHATUH
IPEOIaraeTcsl Mepexo]] OT PEeHpOAYKTHBHBIX METOJIOB OOyYeHHS K YaCTUYHO-TIOMCKOBBIM U
UCCIIEI0BATEIbCKUM METO/aM, PA3BUBAIOIUM JIOTHYECKOE, TEOPETUUECKOE MBIIIJICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTauBaThb COOCTBEHHOE MOHMMaHHUE Borpoca. C 3TOH LeNbl0 BO3MOXKHO
UCIIOJIb30BaHUE METOI0B 3BPUCTUUECKUX BOIPOCOB U OpIiiHCTOpMUHTa (MO3TOBOM aTakH).

CaMmocrosiTenbHasi paboTa CTYAEHTOB JOJDKHA OBbITh HallpaBl€HAa Ha 3aKperieHue
TEOPETUYECKOI0 MaTepuaa, U3JI0)KeHHOIO MperoiaBaTesieM, Ha MpopadoTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEJIbHOE U3YUYEHHE, IOJTOTOBKY K UTOTOBOM aTTECTALIUU.

B xope 3aHsaTHii IpennonaraeTcs UCHOJIb30BaHUE KOMIUIEKCA HHHOBAIMOHHBIX METO/I0B
AKTUBHOI'O 00Y4YEeHHUsI CTYIEHTOB, BKJIIOYAIOIIETO B ce0sl:

- co3laHue NpoOJEMHBIX CUTyallMil C [OKa3aTeIbHBbIM pEIIEHHEM MpPOOIEeMbI
IpernoaaBaresem;

- CaMOCTOSATENbHYI IIOMCKOBYIO JI€SITEIbHOCTb B pEIIEHUH Y4EOHBIX IpoliieMm,
HaIpaBJIIEMYIO [IPENojaBaTelieM;

- CAMOCTOSITEIIbHOE pelleHHe MPo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITPeroiaBaTels;

-HMCII0JIb30BaHUE TEXHOJOTUH MPOEKTHOr0 00yUeHHUs ¢ OpraHu3anuei o0pa3oBaTeIbHOTO
Ipolecca B COOTBETCTBUH C aJITOPUTMOM MTO3TAITHOTO PeleHus MPoOIeMHOM 3a1a4H.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCIHOJIb30BAHUEM
CJIEIYIOIINX TPUEMOB:

- MHCTPYKTaX CTYAEHTOB IO COCTABJIEHMIO TAOIHI], CXeM, I'paMKOB C IPOBEIECHUEM
MO-CJIEIYIOIIETO UX aHAIN3a;

- TPUMEHEHHE PEKOMEHJAMM 10 COCTaBICHUIO TE3UCOB M KOHCIIEKTOB IO
IPOYUTAHHOMY MaTepHay;

- PACKpbITHE IpenojaBaTesieM INPUYMH U XapakTepa HEyAad, BCTPEYAIOIIUXCS IpU
pelieHny npoodiem;

- IEMOHCTpALUs aTbTEPHATUBHBIX MIOJIXO0/10B K PEIICHUI0 KOHKPETHOM MPOOIIEMBI;

- QaHAJIN3 MOJTyYEHHBIX PE3yJIbTAaTOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;

- ICTIOJIb30BaHKE 33JaHUH JJI1 CAMOCTOATENBbHOM pabOThI ¢ M30BITOUHBIMU JAHHBIMH.

Kpowme Toro, B nporiecce 00yueHus JEKIUU MPOXOJIAT KaK B TPAAUIIMOHHON opMe, Tak U
B (hopMe JNeKIMi-KOHCYJIbTAIMH, I71€ TEOPETUYECKH MaTepuan 3apaHee BBIAAETCS CTYIACHTaM
JUTSL CAMOCTOSITEIBHOTO M3YUEHHUS, JJI TOATOTOBKY BOIIPOCOB JIEKTOPY. TakuM o0pa3zom, JeKuus
IIPO-XOAMT IO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

Hcnonp3ytorcs  Takke  HMH(POPMAlMOHHO-KOMMYHHMKAI[MOHHBIE  00Opa3oBaTeNbHbIE
TEXHOJIOTHH, TAKUE KaK JIEKIMI-BU3yanu3alus. B Xoae 3TON JEeKIUN U3JI0KEHUE COJEP/KaHUs
COIPOBOXKAAETCS MPE3eHTALlUEH.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcsl B X0e MPAKTUYECKUX WM J1a0opaTOpHBIX pador,
Ha KOTOPBIX BBIMOJHSAIOTCSA TPYNIOBBIE UM WHIUBUAYAIbHbIE 3a/laHUS 10 MPOUJECHHON TeMe.
[Ipy mpoBeAeHHWU TaKUX 3aHATUH HCMOJNB3YETCSI METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH
MO3BOJISIET YCBOUTh MaTepUaj MyTeM BBISBIICHUS CBSI3€H MEXKIY



KOHKPETHBIM 3HAHUEM U €r0 MPUMEHECHHUEM.

B kauecTBe WHTEpPAaKTHUBHBIX METOJOB  HCIONB3yeTCs  y4deOHas  JTUCKYCCHUS,
npeacTaBIsionas codoi 6eceny, B X0Ae KOTOPOU MPOUCXOIUT OOMEH B3TJISAIaMHU 10 KOHKPETHOM
npoOyieme. JlaHHBI METOJ WCMONB3yeTcs Npu CoOeCeIOBaHUAX TO OOCYXICHHIO HTOTOB
BBITIOJIHEHHSI KOHTPOJIBHBIX PaboT.

CamocrosiTennbHass padoTa CTYIEHTOB CTHUMYJIHUPYET CTYIEHTOB K CaMOCTOSTEIbHOMN
popabOTKE TEM B IMPOIECCE BBHIMOJHEHHS KOHTPOJBHOW pabOoThl, B IPOIECCE MOJATOTOBKH K
WTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHoO-MeTOTHYecKOe M HHPOPMAIMOHHOE 00ecnedyeHre JUCIUTITIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.Canranuk, B. M. TexHonorus npou3Bo/CTBa JUCTOBOM cTaiu : yueOHoe nmocodue / B.
M. Canranuk, M. U. Pymsuanes ; MI'TY. - Marautoropek : MI'TVY, 2013. - 1 31eKTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1351.pdf&show=dcatalogues/

1/1123803/1351.pdf&view=true (nara ooparienus: 04.10.2019). - MakpooObekT. - TekcT
. BIICKTPOHHBIN. - CBeneHus qocTymnHbl Takke Ha CD-ROM.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1.Pymsnnes, M. M. Ob6paboTka MeTalIOB JaBJICHHUEM M XapaKTePUCTUKH KauecTBa
npoaykiuu : yaeoHoe mocodue / M. U. Pymsuues, H. M. Jlokorynuna, A. b. Mosep ; MI'TYV. -
Marnuroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tuTyn. ’kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123
849/1394.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpoobobekr. - Tekcr
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

2.000pynoBaHue A5 MPOU3BOACTBA U KAYECTBO MPOAYKLUHU B IIeXax ropsyeil MpoKaTKy :
yueoHoe mocodue / M. U. Pymsunes, O. B. Cunnnkuii, 1. . Kunsun, O. b. Kanyruna ; MI'TV. -
Marnuroropck : MI'TY, 2017. - 1 anekrpon. onTt. auck (CD-ROM). - 3arn. ¢ skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136
956/3237.pdf&view=true(mata ob6pamenus: 04.10.2019). - MakpooOobekr. - TekcT
3NIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

3.BeicokomnpoyuHble cTanu il TpyO OOJIBIIOrO JuaMeTpa W METOJbl MX HCIBITAHUH |
yuebHoe mocodue / B. M. Canranuk, JI. H. Uukumes, E. b. [loxunaeBa u np.; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2675.pdf&show=dcatalogues/1/1131
452/2675.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus 1ocTynHbI Takke Ha CD-ROM.

4. CasenbeBa, P. H. IIpoexTupoBaHre mpokaTHBIX LeXOB : ydyeOHoe mocooue / P. H.
CaBenbeBa. - Maruutoropck : MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - 3arm. ¢
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1010.pdf&show=dcatalogues/1/1119
221/1010.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHus 1ocTynHbI Takke Ha CD-ROM.

5.Tonmaues, I'. I'. ABTOMaTn3anus TEXHOJIOTHYECKUX POIIECCOB IMPOKATKH : yueOHOE



nocobue /T'. T. Toamaues ; MI'TVY. - Maraurtoropck : MI'TY, 2017. -

1 osnektpon. ont. guck (CD-ROM). - 3arm. ¢ Tturyn. oskxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2886.pdf&show=dcatalogues/1/1134
176/2886.pdf&view=true(mata obOpamenus: 04.10.2019). - MakpooOobekr. - Tekct

3JIEKTPOHHBIN. - CBeieHust 1ocTyHbI Takke Ha CD-ROM.

6.[ToBbimeHne 3HEProdPHEKTUBHOCTH MPOIEcCca MIMPOKOTIOIOCHON Tropsyeii MpOKaTKU
(na mpumepe crana 2000 r. . OAO MMK) : yue6HOe mocooue / [P. P. Jlema,

P. H. Amupos, M. B. Xapuenko u ap.] ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3041.pdf&show=dcatalogues/1/1135
027/3041.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodwsekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1.Pa3pabotka pexxuma npokatku Ha LLIICI'TI: meTonuueckas pa3paboTka K MpaKTHUECKUM
3aHs-TUSAM U CAMOCTOSATEIbHOM paboTe [ DIeKTpOHHBII 00pa3oBarenbHbli pecypc]. PymsHues M.
. ®I'bOY BIIO «MarHuToropckuii rocyJapCTBEHHbIN TEXHMYECKUN yHuUBepcuTeT uM. [.U.
Ho-coBay». - DnekTpoH. TekcToBbie naH. — Marauroropck: ®I'BOY BIIO «MI'TY», 2013. —
Pexum nocryma: http://Ims.magtu.ru. — 3arnasue ¢ skpana.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpamMmMHoe oGecnieyeHue

Haunmenosauune [10 Ne noroBopa Cpox 1eCTBUS JIMLICH3UU

MS Office 2007
Professional

Ne 135 o1 17.09.2007 6eccpouHo

IIporpammuoe
obecrieueHue st
pa3paboTKH, afAanTaiy 1
pacuera U3HOCA BAJIKOB K-324-12 o1 26.11.2012 O6eccpoyHO
CTaHOB ropsiueil mpoKaTKu
Y TIPOTHO3UPOBAHHS
npoduIIs MOJIOCHI

IIporpammuoe
o0ecrieueHne m1ist
IIPOEKTUPOBAHHUS
3aMenaronX
TEXHOJIOTUYECKHUX
BO3/ICICTBUI TpH K-243-12 ot 18.09.2012 6eccpoyHO
B3alMO3aMEHE
JIETUPYIOLIUX JIEMEHTOB B
IIpoLECCE IPOKAaTa U3
HU3KOJIETUPOBAHHBIX
cTajeu

7Zip cBoOoHO pacrnpoctpansemoe [10 0OecCpoUHO




IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchlIKa
DnexkTpoHHas 0a3a mepuoauveckux m3manuii East View
Information Services, OO0 «MIBUCy
HanmonannHas nH(OPMAMOHHO-aHATUTHIECKAS URL:
cucteMa — Pocculickuii MHACKC HAyYHOTO ITUTUPOBAHMS :
(PMHII)

ITouckosas cucrema Akagemus Google (Google Scholar) JURL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

WNudopmannonnas cucrema - EnuHoe OKHO AocTyma K

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

denepanbHOE rocyIapCTBEHHOE OromKeTHOE
yupexaenue «DenepanbHbiii vHCTHTYT npoMsiiuiennon|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHre TUCIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKITIOUAET:

VY4aeOHas ayauTopus s TPOBEACHHS 3aHATHHA JIEKIMOHHOTO TUMA: TeXHUYEeCKHe
cpeacTBa OOyuyeHMs, Cily)Xallue JUid HpeicTaBileHus yueOHoH wuHdopManuu OoJbIION
ayJUTOPUU: MYJIbTUMEIUIHBIE CPEICTBA XpaHEHWs, MEepeladyd W MPEICTaBICHHUS ydeOHOM
uHpopmanuuu. CriequanuzupoBaHHas MeOelb.

VY4aeOHas ayauTOpHs Uil NMPOBEACHUS MPAKTHUECKUX 3aHATHH TexHudyeckue cpeicTBa
oOyueHMsl, ciyXalue A HOpeAcTaBiIeHus Y4eOHOM uHpopMauuu OOJbIION ayIUTOPHH:
MYJIbTUMEIANIHBIE CPEICTBA XPAaHEHUs, MepeJadyd W NpeACTaBIeHUs ydeOHOH wuHpopMarum.
Crienmanu3upoBaHHas MeOelb

VY4aeOHas ayauToOpusi JJsl BBINOJIHEHUS KYPCOBBIX NMPOEKTOB (pabot): KommbrorepHas
texHuka ¢ mnakerom MSOffice, ¢ moaxmoueHnem k cetu «VHTEpHET» W C JOCTYIIOM B
AIIEKTPOHHYIO MH(OPMallMOHHO-00pa30BaTeNbHyI0 cpeay yHuBepcuTera. Criennaan3upoBaHHas
mebenb

VYdaeOHas aymuTOpHs JUIsl TPYNIOBBIX W HHIMBUAYAJIBHBIX KOHCYJIBTALWH, TEKYIIETrO
KOHTPOJISI ¥ MPO-MEXKYTOUHO# aTtrectranmu: KommbrorepHas texuuka ¢ maketom MSOffice, ¢
nojgkiaroueHueM Kk cetm «MHTEpHET» W ¢ JOCTYIOM B DIJIEKTPOHHYIO
MH(POPMAaLIMOHHO-00pa30BaTeNIbHYIO cpelly YyHUBepcuTeTa. Crienuanu3upoBaHHas MeOelb

[Tomemenne ansi camocTosiTeNnbHOW paboTel: KoMmbploTepHas TEXHHKA C IMaKeTOM
MSOffice, ¢ noaxirodeHueM Kk cetu « IHTEpHET» U ¢ TOCTYIIOM B JIEKTPOHHYIO

MH(POPMAIIMOHHO-00pa3oBaTelbHyl0  cpeay yHuBepcutera. Crenuanu3upoBaHHas
Mme0enb

[Tomemienne Uit XpaHeHMs W NPOPUIAKTHUECKOrO OOCIYKHMBAaHUS  Y4eOHOTO
obopynoBanus: Crieruann3upoBaHHas MeOeIb.

OO6opynoBaHre M MHCTPYMEHTHI JJISI XpaHEHUS U MPOPHUIAKTHUECKOro OOCITYKHBaHUS
yueOHOro 000pyI0BaHUS



INPUJIOXKEHHUE 1.
YueOHo-MeTOAUUYECKOE 00eclieyeHHEe CAMOCTOSITeJIbHOM padoThl 00yYarouXCst

AyI[I/ITOpHaﬂ CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB Ha MPAKTHICCKUX 3aHATUAX OCYHICCTBIIACTCS IO
KOHTpPOJIEM IHpenoAaaBaTciid B BHUAC PCHICHUA 3a4ad U 06cy)KI[eHI/I$[ pe3yanaTOB.BHeay,uHTopHaﬂ
CaMOCTOATCIIbHAs pa60Ta CTYACHTOB  OCYHICCTBIIETCA B  BHUAC TOATOTOBKM  HNPAKTUYCCKUM
3aHATHUAM,KOHCIICKTUPOBAHUSA C npopa60TI<0171 JICKIMOHHOI'O MaT€puaja, BBIIIOJIHECHUA WHAWBUIAYaJIbHBIX
3aJIaHuM C KOHCYJIbTallUAMU MPEII0JaBaTCIisd.

Temamuxa npakmuuecKkux 3armmuﬁnoducuunnuue

1. CocraBneHnexapakTepUCTUKUINCTOBOIOMPOKATa

2. BpIOop 3aroTOBKH U pa3padOTKa pekrMa MPOKATKH KPyMHOrabapUTHBIX JIHCTOB

3. Br10op 3arotoBku 1 pa3paboTKa pexnuMa ropsael IpoKaTKX Ha MTUPOKOTIOIOCHOM CTaHe
4. BwIOop 3aroTOBKH U pa3pad0TKa peKuMa XOJIOJHON MPOKATKY Ha HEMTPEPHIBHOM CTaHE

Bonpochl k py0e;KHOMY KOHTPOJIIO U CO/iep:kaHie KOHTPOJIbHBIX PadoT N0 JMCUMILJIUHE

Koumponvnas paboma Nel
BrimonHsieTcs B MUChbMEHHOM (opMe TyTeM 3amoiHeHus paboueil Terpagn «CopTaMeHT U CXEeMBI
MIPOM3BOICTBA JIHCTOBOTO MPOKATa» HA OCHOBAHMUHU MPE3EHTALMH JIEKIIUH «JIMCTOBOM MPOKAT U CXEMBI €r0
pou3BOACTBaY. Pabouas TeTpaap U npe3eHTanus BEICTaBICHBI HA 00pa30BaTEIbHOM HOPTAJE.
1. TlpoxkaT u cOpTaMeHT IpOKaTa.
CoprameHT, hOpMBI ¥ COCTOSHUS ITIOCTABKHU JINCTOBOTO IIPOKATA.
YxpynHeHHas knaccu(uKanys noKas3areseil KauecTa poKara.
OCHOBHBIE CTaHJIAPTHI COPTAMEHTA JINCTOBOI'O MPOKATa.
BI/II[BI 1 CTaHAAPTHI rOPAYCKATAHOI'0 JIMCTOBOI'O IIPpOKAaTa.
Buzel u craHaapThl X0JI0AHOKATaHOTO JIACTOBOTO IIPOKATA.
CoBpemenHas Kinaccu(uKanysi KOHCTPYKIIMOHHOHN CTallu.
I'eomeTpuyeckue moka3aTenu KadecTBa JIUCTOBOTO MpokaTa. [IposonpHas pa3HOTONIIUHHOCTb.
ITonepeunast pa3HOTOIIIUHHOCTb.
9. T'eoMeTpuueckue MOKa3aTeay KauecTBa JIMCTOBOro npokara. TunuuHble Ae(eKThl MII0CKOCTHOCTH.
IToka3zarenu HEIIIOCKOCTHOCTH.
10. 'eomeTpuyeckue rmokasareny KayecTBa JUCTOBOTO Ipokarta. CeprnoBUIHOCTD U ee HopMbl. KocrnHa

Nk~ WDN

pe3a U ee HOPMBI.

11. T'eoMeTpuuecKre MOKa3aTeIM KauecTBa JUCTOBOTO npokara. TpeboBaHus K (hopMepyJIOHOB.

12. Toka3arenu KauecTBa MOBEPXHOCTH JINCTOBOTO MPOKaTa. JIonmycTUMbIe  HEJIOMYCTHMBIE Ie(PEKTHI
MTOBEPXHOCTH.

13. Toka3arenu KauecTBa MOBEPXHOCTH JUCTOBOTO MpokaTa. [1lepoxoBaToCTh MOBEPXHOCTH U €€
apaMeTpel.

14. DxcnmyaTallMOHHBIE CBOMCTBA JIUCTOBOTO MPOKATa. XapaKTePUCTUKH MPOYHOCTH.

15. DxcnyaTallmOHHBIE CBOMCTBA JIUCTOBOTO MPOKATa. XapaKTePUCTUKU TJIACTUYHOCTH.

16. TexHonoruyeckue CBOMCTBA JINCTOBOTO Npokara. [lokazarenn aHM30TPOIMU U YIIPOYHEHHSI

17. TexHoJOTHUECKHE CBOMCTBA IMCTOBOTO Mpokara. llItammyemMocTs.

18. TexHOJOrMUECKUE CBOWCTBA JINCTOBOIO MpokaTa. CBapUBaEMOCTb.

19. Kuacchl kauecTBa ropsueKaTaHoro MpoKarta Jjis JJIEKTPOCBAPHBIX TPYO.

20. OredecTBeHHBIH © 3apyOeHbI KOHCTPYKIIMOHHBIH XOJIOMHOKATAHBI MpoKaT OOBIMHOM
MIPOYHOCTH.

21. IlpaBuna u npuMepsl 0003HaUCHHS KIaCCOB KayeCcTBa JMCTOBOTO MPOKaTa OOBIYHON MPOYHOCTH
JUTSL XOJIOMHOTO 1e(OPMHUPOBAHHS.

22. TlpaBuna u mpuMepsl 0003HAUEHHS KJIACCOB KayecTBa JINCTOBOTO MPOKATa [ METAITHUECKUX
KOHCTPYKITUH.

23. TlpaBuina u npuMepbl 0003HAYEHUS KJIACCOB Ka4eCTBa IMCTOBOTO ITPOKATA JIJIsl MAITMHOCTPOCHHS.



24. TlpaBuna u mpuMepbl 0003HAUEHUS KIIACCOB KA4eCTBA JINCTOBOTO MPOKATa BEICOKOH MPOYHOCTH
JUTSL XOJIOJTHOTO JIe(OPMHUPOBAHHSL.

25. O0o0mmeHHasl TEXHOJOTHUECKas CXeMa MPOM3BOJCTBA KPYIMHOTAO0APUTHBIX JIUCTOB U3
YTIEPOJAUCTON U HU3KOJICTHPOBAHHOMN CTaJIH.

26. O0001IEeHHast TEXHOIOTHYECKas cXeMa IMPOU3BOJICTBA ITUPOKOTIOIOCHOM TOpsiueKaTaHOW CTalIH.

27. Cxema mpou3BOJICTBAa KOHCTPYKIIMOHHOM XOJIOJTHOKATAaHOU cTa)in 0€3 TOKPHITHSL.

28. Cxema MpoU3BOJICTBA XOJIOTHOKATAHOTO FOPSIYCOIUHKOBAHHOTO MPOKATA.

29. Cxema IpOU3BOCTBA KECTU OJHOKpATHOH pokaTku B [IAO « MMK».

Konumponvuasn paboma Ne2

BrimonHsieTcs B mucbMeHHOU popMe 1o MHAWBHAyaIbHOMY 3agannto. Conmepkanue paboTHI - pa3paboTath
9JIEMEHTHl TEXHOJOTUW MPOM3BOJCTBA KPYIMHOTabapUTHOTO JIHCTa C 3aJaHHBIMH XapaKTEPUCTHKAMHU
Ka4yeCTBa B YCJIOBUAX OJHOI'O U3 HeﬁCTByIOIHHX TOJICTOJIMCTOBBIX CTAHOB. I[J'DIE)TOI‘OBI)IHOJ'IHI/ITLI
1. Cxema pacroyiokeHus: 000pyI0BaHU sSCTaHA.
2. CwuHTe3 cTpaTeruu MpOU3BOJICTRA 3aIaHHON MPOAYKIIUU
2.1. BapuanT TexHonoruu (0OBIYHAS, HOPMAIH3YIOIIAs UM TEPMOMEXaHNIEeCKast TPOKATKA)
2.2. Ormpenenenne pa3MepoB KOHEYHOTO HEOOPE3aHHOTO U IPOMEKYTOYHOTO pacKaTa
2.3. CxeMma npokaTKu (IIpOAO0IbHAS WIIH TTOTIEPEYHAsI, YUCIIO POXO/IOB - 00IIee 1 Ha KaXKI0H CTann)
2.4. KoHTpoIsIbHBIE XapaKTEPHCTHKH TEMIIEPATypPHOTO PEKUMa
3. BBIOOp HCXOTHOM 3arOTOBKH.
4. CuHTe3 pexuma o0kaTuit
4.1. Pexum 00kaTuil Y4epHOBOI POKATKU
4.2, Pexum 00KaTHil YNCTOBOM MPOKATKH
5. CuHTE3 CKOPOCTHOTO pexumMa
5.1. CkopocCTHOM pexUM B YEPHOBBIX IMPOXO0IAX
5.2. CKOpOCTHOH pEeKUM B YHCTOBBIX MIPOXOAX
6. IIpon3BOAMTENFHOCTB CTaHA IPH MPOKATKE 331aHHOTO TPODUIIS.

Konmponvnuaa paboma Ne3

BrimonzseTcs B nucbMeHHOH (opMe 10 MHAMBUAYaIbHOMY 3a1aHuio. Conep:xanue padoThl - pa3padoTarhb
9JIEMEHTHl TEXHOJIOTHH TPOM3BOJCTBA IIHUPOKOMOJIOCHON TOpSAYEKaTaHOW CTalll C 3aJaHHBIMH
XapaKTepUCTUKAMH KauecTBa B YCIOBHUIX OJHOTO M3 ACHCTBYIOIIMX IIMPOKOIMOIOCHBIX CTAHOB TOpsiueit
NPOKAaTKH. {7151 3TOr0 BBHIIIOIHUTS:
1. Cxema pacnosioxeHust 000pyI0BaHUs CTaHA.
2. CuHTe3 cTpaTeruy NpoMU3BOICTBA 3aJaHHON MPOAYKIUN
2.1. BapuaHT TexHONOTHHU (0OBIYHAS, HOPMAIN3YIOIIAS HIIH TEPMOMEXaHHUECKast TPOKATKa)
2.2. CxeMa MpOKATKHU (YKCIIO POXOJIOB B UEPHOBOM M YHCTOBOW TPYIINAX)
2.3. OrmpenesneHue pa3MepoB MPOMEKYTOUHOTO pacKaTa
2.4. KOHTpOJIbHBIE XapaKTEPUCTHKH TEMIIEPATYPHOTO PEKUMa
3. BBIOOp HCXOHOM 3arOTOBKH.
4. CuHTe3 pexxuma o0oxkaTui
4.1, Pexum 00kaTuil Y4epHOBOI POKATKU
4.2, Pexum 00XaTuil YMCTOBOM MPOKATKH
5. CuHTe3 CKOPOCTHOTO pexnmMa
5.1. CkOpOCTHOM peXUM B YEPHOBBIX MMPOX0IAX
5.2. CKOPOCTHO# PeXUM B YACTOBBIX MPOXO/IaX
6. IIpou3BOAUTENBHOCTH CTAHA MPH MPOKATKE 3a1aHHOTO IPOQHIIS.



Koumponvuasa paboma Ned

BrInoNHAETCS B MUCBMEHHOH (hopMe 110 MHAMBUAyaIbHOMY 3a1anui0. Coepkanue paboThI - pa3paboTarh
3JICMEHTBI TEXHOJIOTHH MPOM3BO/ICTBA XOJIOJHOKATAHOM JIUCTOBOM CTAJIH C 33aHHBIMU XapaKTePUCTHKAMHU
Ka4ecTBa B YCJIOBUAX OJHOTO M3 JCHCTBYIONIMX CTAHOB XOJIOIHON MPOKATKHU. J[JIsf 3TOTO BHIMOIHHUTS:
Cxema pacroyioxeHust 000pyIOBaHHs M KpaTKas XapaKTepPUCTHUKA CTaHa

Bri6op pa3MepoB nojkara.

Br100p pacrpenenenus 00xaTuii mo KiaeTsM (Tpoxoaam).

Pa3paboTka pexumMa HaTsHKCHUIMA.

Pa3paboTka CKOPOCTHOTO pexHuMa.

ITpou3BOIUTENLHOCTD CTAHA TP MPOKATKE 33aHHOTO TPODHUIIS.

ook wnE

KypcoBoii npoekT BbInoJiHsieTcs B 5 cemecTpe

B kypcoBov mpoekTe pa3pabaTbiBacTcs pEUICHWE, HaNpaBIeHHOE Ha CO3JaHHe WIH
COBEPILEHCTBOBAHUE TEXHOJOTHH IPOU3BOJACTBA KOHKPETHOTO MNpoduiepaMepa JHUCTOBOIO IMPOKATa.
Copepxanue MosSICHUTEIHHON 3aUCKU:

1.KpaTkas xapakTepruCTHKa MPOTYKIUH.

2. TexHONIOTHYEeCKHU MPOIIECC 1 OCHOBHOE 000pPYI0BaHHE.

3.000cHOBaHME U Pa3pabOTKa BapHaHTa TEXHOJOTUH ITPOU3BOICTBRA.

3.1.BB100p 3aroTOBKH
3.2.IloAroToBKa 3ar0OTOBKH K MPOKATKE
3.3.IlpokaTka Ha cTaHe
3.3.1.CocTosiHuE BaIKOB
3.3.2.Pexum oOxaTHit
3.3.3.PexxuM HaTsKEHUI
3.3.4.CKOpOCTHOH pexUM
3.3.5. TemnepatypHbIil pexum
3.3.6.01eHKa nepBOoro NpUOMMKEHUS M CHHTE3 PAlMOHAJIBHOTO PEXHMa NPOKATKU C
MPUMEHEHUEM MTPOrPaMMBbl aBTOMATH3UPOBAHHOTO MTPOSKTHPOBAHHSI
3.3.7.11pou3BOIMTENEHOCTD CTaHa MPY MIPOKATKE JAHHOTO TPOQUIISL.
3.4.01nenka npokaTaHHOTo MPOGMIIA (A1 K&XKIOW OTAEIOYHOM OIepaliy ONMCaTh €€ BIUSHHUE
Ha KauecTBO MPOQUIIs, YKa3aTh PEKUM €€ BBITIOJIHEHHS M PACCYUTATH TPOU3BOUTEIHHOCTB)

Bo3moxnoe copepkaHue rpadMuecKkoi  4acTH(PEKOMEHAYETCS  BBINONHATH C  MPUMEHEHHEM
komnbioTepHbIX iporpamm KOMITAC-I'PA®UK u MS VISIO):

-YIPOLIEHHBIN IJIaH 11€Xa, B KOTOPOM BBITIOJHSETCA AaHHas padoTa;

-CXeMa TeXHOJIOTHIECKOT0 MpoIiecca MOTyYeHUs 3aJJaHHOTO BUIA TIPOTYKIIHH;

-4EPTEXKU MM CXEMBI OTACIIBHBIX arperaTtoB 1 y3J0B MEXaHHYECKOTO 000py10BaHUs;

-cXeMa YIpaBJIeHHUs] 000PyI0BaHHEM;

-Ta0JIUIA PEe3yJIbTATOB MPOBEACHHBIX JIUTEPATYPHOTO 0030pa M MATEHTHOTO MTOKUCKA 110

KOHKPETHOH mpobieme;

-CXeMa WU YePTEX 3alUIIAEMOTr0 TEXHUIECKOTO PEIICHHSI.
OxoHYaTeNnbHBIA COCTaB Trpad)UUYecKO YacTH ONpeAessieTcsl PyKOBOAWTeNeM padOThl COBMECTHO C
00yJarommmcs.
bnank 3aanus Ha KypCOBOMIPOEKT MPHUBECH B TIPUIIOKEHHUHN 3.



MNPUJIOKEHMUE 2.

OueHovHbIE CpeACTBA AJs MPOBeeHUs MPOMEKYTOYHOH aTTecTAllNU

a) [lnannpyemble pe3ybTaThbl 00y4YeHHs 1 OLlEHOYHbIE CPEACTBA JAJIS MPOBeAeHHUsI IPOMEKYTOYHOM

aTTecTAlMu:

CTpyKTypHBIHAJIEMEHT [Inanupyemblie
VLY y OrneHo4HbIe CpeacTBa
KOMIIETEHIINN pe3ynbTaThl 00ydeHUs

I1K-2 I'otoB OIMpeACIATL OPraHU3allMOHHBIC U TCXHUYCCKHUEC MCPLI AJId BBIIIOJHCHUS MMPOU3BOACTBCHHBIX

3aJIaHuH 110 BBIITYCKY XOJIOAHOKATaHOI'O JIUCTA

AHanm3upyer
YCTPOMCTBO,
Ha3HauCHHE,

COCTaB,

KOHCTPYKTHBHBIC
0COOEHHOCTH,
TIPUHIIAT paboTsl,
npaBuiIa
9KCIUTyaTalin "
TEXHHUIECKOTO
00CTyKUBaHUS
obopynoBaHus,
prOOpoB u
MEXaHU3MOB Iexa 0
HPOU3BOJICTBY
XOJIOHOKATaHOTO
JHMCTOBOTO IPOKAaTa

Hepeueub meopemuu4ecKux 60npoco6 K IK3aMeny:

1.

A w

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Hcxonnple 3aroTOBKM A  IPOU3BOJACTBA
KPYITHOT'a0apUTHBIX JIUCTOB.

Harpes meTtaia u TemneparypHslii HHTEpPBa
o00paboTku Ha TJIC.

OcobenHocty nporiecca npokaTku Ha TJIC.
TepmudeckasoOpabOTKATOICTHIXIACTOB.
[IpuMeHeHHEe PeryaupyeMoro OXJIAXKICHUS
JUIs 00ECTICYEeHUs CBOMCTB TOJICTBIX JIMCTOB.
IIpoueccsl TepMOMEXaHMYECKOW MPOKATKU
TOJICTBIX JIUCTOB.

Cenekuusi IJIABOK C Y4Y€TOM XHMCOCTaBa
CTallM Kak croco0 obecrieueHust TpeOyeMbIX
CBOWCTB TOJICTBIX JINCTOB.

Harpes meTanna u TemneparypHblii HHTEpBaI
o6pabotku Ha LLICITI.
OcoOeHHOCTH ~ YEpHOBOH U
npokatku Ha [IICITL.
[Mpobnema popMupoBaHusi MIMPUHBEI pacKaTa
B uepHoBoil rpynme HICITI um mytm ee
pelieHusl.

CriocoObl mepefaun packata OT YEPHOBOU
rpynmns! IICI'TI k yMcTOBOH, MX CpaBHEHHE.
DaKTOpBI, ONpeesIAIoNIe CBOUCTBA MeTallIa
npu npokatke Ha [IICITI.

Beibop TemmepaTypbl KOHIIAa  YHCTOBOU
npokatku Ha ILICT'TI u ee obecrieuenue.
Bribop Temmeparypsl CMOTKH TP TPOKATKE
Ha IIICI'TI u ee obecnieueHue.
Konrtponupyemass npokatka ¥ 0cOOEHHOCTH
ee peanuzanuu Ha LIICITI.

Hcxonnple 3aroToBKM JUIsl TNPOKAaTKM Ha
HICTTI.

Hcxonnast 3arotoBka (IoakaT) U €€ BIHSIHHE
Ha Ka4eCTBO XOJOJHOKATAHOW JIMCTOBOU
CTaJu.

YHUCTOBOM

[TonroroBka mMeTasuia K XOJIOAHOH MPOKaTKE.
XomnoaHasi MpoKaTKa.

[IpuMeHeHHE TEXHOJOTUYECKUX CMa30K U
OXJIXKAAOMINX KUAKOCTEH MPU XOJOJHOM
MIPOKATKE.




CTpyKTypHBIHAJIEMEHT
KOMIICTCHIIUN

[Tnanupyemblie
pe3ynbTaThl 00y4eHUs

O11eHOYHBIE CPEICTBA

21. PexpucTamin3aluOHHbBII OTKUT
KOHCTPYKLIUOHHOH XOJIOAHOKATaHOU
JIUCTOBOM CTaH B KOJITAKOBBIX TeYax.

22. HenpepbIBHBIH PEKPHUCTAIIN3aMOHHBII
OT)KUT KOHCTPYKIIMOHHOM XOJOJHOKAaTaHOU
JINCTOBOMW CTAJIH.

23. OcobeHHoctn PEKPUCTATITN3ALHOHHOTO
OT)KUTa KECTH.

24. JIpeccupoBka npu MIPOU3BOJICTBE

XOJIOIHOKATaHOM JINCTOBOM CTAJIH.

AHanmu3upyeT TEOPUIO
u TEXHOJIOTHIO
TEPMUYECKOU
00paboTkw,
TpPaBJICHUS, XOJIOAHOU
MPOKaTKM M PE3KHU
JIMCTOBOTO  IpOKara.
AHanu3upyert
Mmokazarenu  paboThl
TEXHOJOTHYECKUX
Y4acTKOB  IIexa
MIPOU3BOJICTBY
XOJIOZIHOKATaHOI'0
JIUCTA
BBITIOJTHEHUH
MIPOM3BOJICTBEHHBIX
3aganuil. [IpuHumaer
pElIeHnsT O BHECEHUU
periaMeHTHPYeMbIX
KOPPEKTHPOBOK B
TEXHOJIOTMYECKUX
mpoLeccax  y4acTKOB
1exa Mo MpOU3BOJICTBY
XOJIOJJHOKATaHOTr'0
JIMCTOBOTO MpOKaTa

1o

npu

Hpumepnbte npakmuueckue 3a0anus:

1.

CxemMa NpOM3BOACTBA W COCTaB 00OPYyIOBaHUS
CHELHAIN3UPOBAHHBIX TOJCTOJUCTOBBIX CTaHOB

(TJIC).

TexHonornueckui nporecc 5 COCTaB
000pyJ0BaHMsI ITUPOKOTIOJIOCHBIX CTAHOB ropsiuei
npokatku (ILICTTI).

IIpou3BOACTBO MIMPOKOIOJIOCHON rOpsYEKaTa-HON
cranu Ha craHax CTeKkels.

[Ipou3BoACTBO  LIMPOKOIOJIOCHOH — ropsyeka-
TaHOM CTadd HAa TOHKOCISOOBEIX JIUTCHHO-
MPOKATHBIX arperarax.
Tunel ©U  OCHOBHBIC
XOJIOJTHOM TTPOKATKH.

OCOOEHHOCTH  CTaHOB

Ilpumepnsie npakmuueckue 3a0anus 011 IKIAMEHA

1.

BeiOpate  pa3mepsl
IICTTI.

BriOpats pa3zmepsl MpoMeKyTOYHOTO packaTta Ipu
npokartke Ha [LICITL

cisba AJid  TNPOKAaTKW Ha

Onpenenuts TeMIIEpaTypHBIM KIUH MIPH Mepeaayde

PSIMOTO packara o OTKPBITOMY
npomexxyTouHoMy poasranry HICTTI.
ObocHoBaTh  3HA4YCHUS  TeMIEpaTyp  KOHLA

MPOKATKH M CMOTKH JIJIsl o0ecrieueHus TpeOyeMbIx
cBoiicTB MeTaia npu npokarke Ha LICITI.
Breibpate pasmepsl moakaTta s MPOM3BOJCTBA
KOHCTPYKIIMOHHOM  XOJIOHOKaTaHOM JIMCTOBOM
cTayu

AHanuzupyet
WU3MEHEHUS
IoKasaTeJsen
mporecca
MIPOM3BOICTBA
XOJIOAHOKATaHOTO
JUCTOBOTO  IpOKaTa.
KonTponupyer
Ka4yeCcTBO

3adanusn na pewienue 3a0au u3 npogheccuonaIbHOI

obnacmu:

1. Pazpabotarp peXWM UYEpPHOBOM TIPOKATKH B
ropu3oHTaTBHBIX Bakax LIICI'TI

2. Pazpabotate pexuM 0O0XaTWH NpPU HYHUCTOBOU
npokartke Ha [IICITI

3. Pazpabortarb peXUM HATDKEHHMH B YHCTOBOM
rpynne HICITI

4. BriOpaTh BapMaHT W TapaMeTpsl CKOPOCTHOTO

pexxnmMa yrctoBoi npokaTky Ha LICITIL




CTpyKTypHBIHAJIEMEHT
KOMIICTCHIIUN

[Tnanupyemblie
pe3ynbTaThl 00y4eHUs

O11eHOYHBIE CPEICTBA

XOJIOJHOKATaHOr'o
JIUCTOBOT'O ImpokKara
Ha CTagusiax
TCXHOJIOIrH4YCCKOI'0o

mnmpouecca U TrOTOBOM

Pazpaborate pexuMm oOXKATHH TpH  XOJOTHOU
MIPOKATKE HA HENPEPHIBHOM CTaHE.

Pazpaborats pexuM HATKEHWUH TNPH XOJOTHOU
MIPOKATKE HA HENPEPHIBHOM CTaHE.
PaspaboTaTh CKOpPOCTHOW PEXKHUM  XOJOJTHOMU

IMMPOKATKH HAa HETIPECPBLIBHOM CTAHC

MPOAYKIIH
OueHuTh panMoOHAIBHOCTH PEXXHMMA MPOKATKU II0
pe3yabTaTam MPUMEHEHUS MPOTPaMMBbI
ABTOMAaTH3UPOBAHHOI'O IPOEKTUPOBAHUS
OueHuTh BIMAHUE KOHTPOJIBHBIX XapaKTEPUCTHK
mporecca Ha TMOKa3aTeldb KadecTBa JIUCTOBOTO
IIPOKaTa, HCIOJIB3YSl IPEAOCTABICHHBIC IAaHHBIE
CTaTUCTHYECKOTO aHAIIN3a

[IK-4 CnocobeH omnpenensiTs OpraHW3allMOHHbIE H TEXHUYECKHE Mephl JJs  BBITOJHEHUS

MPOM3BOACTBEHHBIX 33JaHUM MO BBIITYCKY rOPsSYEKaTaHOTO MIPOKaTa

[1K-4.1 AHanu3upyert Ilepeuens meopemuueckux 60npocoe8 K IKIAMEHY:

YCTpOMCTBO, COCTaB, 25. VcxonHble 3aroTOBKH JJIsl TPOW3BOJICTBA
Ha3HaYEHHUE, KPYITHOTa0apUTHBIX JTUCTOB.
KOHCTPYKTHBHEIE 26. Harper MeTauia U TeMIepaTypHBIH HHTEPBAII
0COBEHHOCTH, obpabotku Ha TJIC.
NpUHLMI paGoTHI, 27. Ocobennoctu mpornecca npokarku Ha TJIC.
npaBiTa 28. TepMuueckassoOpaObOTKATOICTHIXIUCTOB.

29. IlpuMeHeHNe PEryIupyeMOTo OXJIaXICHUS
9KCIUTyaTalun u b

JUIs 00ECTICYEeHUS CBOMCTB TOJICTBIX JIUCTOB.

TEXHUYECKOTO .

30. IIporecchl TEPMOMEXAHMYECKOW MPOKATKU
00CTyKUBaHUS

6 TOJICTBIX JINCTOB.
000pyIOBaHUS
Iéyﬂ ’ 31. Cenmexiusi TUTABOK C YYE€TOM XHMCOCTaBa

TproOOpOB " CTaJIM KaK Croco0 obOecredeHus TpeOyeMbIX
MEXaHU3MOB Liexa M0 CBOMCTB TOJICTBIX JIACTOB.
IIPOU3BOACTBY 32. Harpes MeTaimia v TemrepaTypHBIH HHTEpBAI
ropsA4eKaTaHoro o0pa6otku Ha HICITI.
IIpoKara; 33. OcoOeHHOCTH  YEepHOBOH W  YHCTOBOU

npokatku Ha [IICITL.

34. Tlpobnema ¢GhopMHUpOBaHUs IIUPUHBI pacKara
B uepHoBoil rpynme LICITI u mytu ee
pelieHusl.

35. CnocoObl mepenayn packaTta OT UYEPHOBOM
rpynmns! LIICI'TI k yMcTOBOMN, MX CpaBHEHUE.

36. dakTopsl, ONpeaeNsSIone CBONCTBAa METalIa
npu npokatke Ha [IICITI.

37. Beibop Temmeparypbl KOHIIA  YHCTOBOH
npokatku Ha [LICI'TI u ee obecrieuenne.

38. Bribop TemmnepaTypbl CMOTKH MpPH MPOKATKE
Ha IIICT'TI u ee oGecnieuenue.

39. KoHTponupyemasi mpokaTka U OCOOCHHOCTH
ee peanuzanuu Ha LIICITI.

40. UcxoaHple 3aroTOBKM JJsl IMPOKAaTKH Ha
HICTTL

41. VcxonHas 3aroToBKa (IIOAKAT) M €€ BIIHSHUC
Ha Ka4eCTBO XOJOJHOKATAHOW JIMCTOBOU




CTpyKTypHBIHAJIEMEHT
KOMIICTCHIIUN

[Tnanupyemblie
pe3ynbTaThl 00y4eHUs

O11eHOYHBIE CPEICTBA

cTanm.
[ToaroroBka MeTajljia K XOJI0IHOW MPOKATKE.
XoJiogHas MpoKaTkKa.

[IpruMmeHeHrne TEXHOJOTMYECKHUX CMa3oK |
OXJIXKJAIOMINX KUAKOCTEH MPHU XOJOTHOM
MIPOKaTKe.

PexpucrannmzannonHsblil OTXXHUT
KOHCTPYKITMOHHOHN XOJIOJTHOKaTaHOU
JINCTOBOM CTaJIM B KOJIIIAKOBBIX IIE€YaX.
HenpeproiBHblii pPeKpUCTAIIIU3AIIMOHHBIN
OTKUI KOHCTPYKLIMOHHOM XOJOJHOKATaHOM
JINCTOBOH CTaJIH.
Ocobennoctu
OTKHTa )KECTH.
Hpeccuposka pu IIPOU3BOJICTBE
XO0JIOTHOKATaHOMW JIMCTOBOM CTaJIU.

42.
43.
44,

45.

46.

47. PEeKpHUCTaNIN3ALMOHHOTO

48.

I1K-4.2

BriaBisger kiroueBbie
apaMeTpbl

TEXHOJIOTHIECKHX
MPOLECCOB yYaCTKOB
mexa 13(0)
MIPOU3BOJACTBY
rOpsIY€KaTaHoro
MpoKaTa, BIUSIOLIUE
Ha KadeCTBO T'OTOBOU

MPOIYKIHH

Ilpumepnvie npakmuueckue 3a0aHUA:

6. Cxema mNpOM3BOJACTBA M COCTaB OOOPYAOBaHHUS
CHELMAIN3UPOBAHHBIX TOJCTOJUCTOBBIX CTaHOB
(TJIC).

7. TexHomorndeckwuit rporecc u COCTaB
000pyJOBaHMSI LIMPOKOIIOJIOCHBIX CTAHOB TOpsiuei
npokatku (LICTTI).

8. TIpou3BOACTBO HIMPOKOMOIOCHON ropsiueKkaTa-Hou
ctany Ha ctaHax CTekkers.

9. [Ipou3BOACTBO  IIMPOKOIOJIOCHOW  ToOpsiyeKa-

TAaHOW CTJIM Ha TOHKOCIIOOBBIX JIMTEHHO-

MPOKATHBIX arperarax.

Tumbl W OCHOBHBIE

XOJIOAHOM MPOKATKH.

Ilpumepnuie npaxmuueckue 3a0anusn 011 IK3AMeHA

10. 0COOEHHOCTH  CTaHOB

6. BbiOpath pasmepsl cis0a Juii  TPOKATKH Ha
IICTTI.

7. BbIOpaTh pazMepsl IPOMEKYTOUHOTO PACKATa TIPU
npokatke Ha [IICI'TL.

8. Ompenenuth TeMIEepaTypHbI KJIUH MIPU TIepeaade
MPSIMOTO packata o OTKPBITOMY
npomexxyTouyHoMy possranry HICTTI.

9. O6ocHoBarh  3HAYCHWs  TEMIEpaTyp  KOHIA
MIPOKATKH M CMOTKH JUIsl oOecrieueHust TpeOyeMbIX
cBoiicTB MeTanna npu npokarke Ha HICITI.

Breibpate pa3sMepsl moakaTa Juis  TIPOM3BOJCTBA

KOHCTPYKLMOHHOMN XOJIOJTHOKAaTaHOM JIMCTOBOM CTaIn

[1K-4.3

OrnenuBaeTt

MIPOU3BOICTBEHHYIO
CUTYaITHIO B
TEXHOJIOTHYECKUX
OTJIECJICHUAX 1IeXa II0

3adanusn na pewienue 3a0ay u3 npogheccuonHaIbHOI

obnacmu:

10. PazpaboraTh peXuM YEpHOBOW MPOKATKH B
ropu3oHTanbHbIX Banmkax LIICTTI

11. PazpaboraTh pexuM OOXKAaTHH NPH YUCTOBOH




CTpYKTYPHBIHDIEMEHT IImannpyembie
PYXTYP py O11eHOYHBIE CPEICTBA

KOMITETCHLINU pe3yabTaThl 00yUYeHHUs
MIPOU3BOACTBY mpokatke Ha IIICI'TI
ropsYeKaTaHoro 12. PazpaboraTh pexHM HATSDKEHHA B YUCTOBOU
Mpokara. rpymme LLICITL
KonTtpomnupyer 13. BeiOpath BapuaHT H IApaMETPbl CKOPOCTHOTO
KauecTBO pexuMa yncToBoi npokarku Ha IICTTIL
rOPAYEKATAHOTO 14. Pa3pabotath pexuM OOXKATUH TPU XOJOTHOH

MIPOKATKE Ha HETPEPHIBHOM CTAHE.

15. PazpaboraTh pexuM HATSHKCHUH TpPU XOJIOTHON
MIPOKATKE Ha HENPEPBIBHOM CTAHE.

16. Pa3zpaborarh CKOPOCTHOH PEXHM  XOJOIHOMH
MIPOKATKH Ha HETIPEPHIBHOM CTaHE

MpoKaTta Ha CTaAMsIX
TEXHOJIOTUYECKOT0
npouecca M TOTOBOM
MPOYKIIUU

17. OueHnuTh palMOHATIBHOCTD PEXHMMa MPOKATKU 10
pesyabpTaTam MIPUMECHEHUS POTrPaMMBbl
AaBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUS

OueHuTh BIMSHUE KOHTPOJIBHBIX XapaKTEPUCTHK

mporecca Ha IOKasaTenb KadecTBa  JINCTOBOTO

MpoKaTa, MCHOJb3ys IPEJOCTaBICHHbIE JaHHBIC

CTaTUCTUYECKOTO aHAIN3a

0) Ilopsiiok mpoBeIeHUs: IPOMEKYTOUYHOM aTTeCTALUM, IOKA3ATEJIM U KPUTEPUH OLleHMBAHUSL:

I[Ipu moxaroroBke K »dK3aMeHy HeoOxomumo o3Hakomutcs ¢ llporpammoit kypca. CryaeHTam
NPEIOCTABISCTC MPOrpaMMa H3yYeHHs OUCLUIUIMHBI C YKa3aHHMEM HCTOYHHMKOB, A€ MOXHO HAaWTH
OCHOBHOI MaTepua Mo JaHHOH TeMe.

Pabora crymeHTOB cocTOMT B NpopabOTKe 0030pHOrO JEKIHOHHOTO Marepuana, B H3YYEHHH IO
y4eOHMKaM MpOrpaMMHOI0 MaTepualla W PEKOMEHJIOBAHHBIX MpENoJaBaTesieM JMTEpaTyPHBIX
WCTOYHHUKOB, BBIMOJIHEHUN PAaCUYETHBIX PaloT, B PEIICHHMHM aHAJIOTHYHBIX 3a/ad 0 JTAHHOM TeMaTuke,
03HAKOMJIEHHH C METOANYECKUMH MaTepuallaMt 110 JaHHOHW TeMe. MeTonnveckue MaTepralibl HaXOIATCs
Ha kapeape TOM (aya. 2/10). Web-opueHTrpoBaHHBIE METOIMUYECKHE MAaTEpHallbl Pa3MEIIEHBI Ha
oOpasoBarenbHOM moptaie MI'TY.

W3yueHnne peKOMEHJIOBAHHOW JIOTOJIHUTEIBHON JUTEpaTyphl Ieecoo0pa3Ho HayMHATH C  OOLIMX
(byHIaMeHTaIbHBIX PalOT, a 3aTeM MEPEeXOAWTh K YacTHBIM paboTaM, CTaThsM; B Cllyyae aHalu3a
HOBEHIINX Pa3pabOTOK M TEXHOJOIHH - C )KYypPHAJIbHBIX CTATEH.

[Toucku HYKHOH JHUTEPATYphl PEKOMEHAYETCSl HAUMHATD C IPOCMOTPa OUOIMOTEYHBIX CHCTEMAaTHYECKHX
KaTaJIoroB, pedepaTuBHBIX KypHIOB. O IOMEIIEHHBIX B JXypHajax CTaThiX MOXHO Y3HAaTh W3
BBIXOJIAIIEH eXKeHeNeTbHO «JIeTOmrCH KypHATBHBIX CTaTei», n3 Onbmorpadmuecknx ykazarejeil HOBOU
JUTEpaTyphl. YKa3zaHUs Ha UMEIONIYIOCS JINTEPATypy IO KOHKPETHBIM BOIIPOCAM MOXKHO HAHTH B CHOCKax
MoHorpaguii, crareil, yueOHHKOB.

JK3aMeH 10 JIAHHOW JMCIUIUIUHE MPOBOJUTCS B YCTHOM (opme mium B (opMe KOMITBIOTEPHOTO
TECTHPOBaHHA Yepe3 00pa3oBaTeNbHbBIN MOpTall.

B ycrHO# (hopme sK3aMeH MPOBOAUTCS MO SK3aMEHAIIMOHHBIM OmiieTaM, KasKAbli U3 KOTOPBIX BKIIOYAET
2 TEOpEeTHYECKMX BOIPOCAa M OJHO MpakTHdeckoe 3amanue. IlokasaTenm M KpUTepHU OLEHWBAHUS
YCTHOI0 JK3aMeHa:

— Ha OIECHKYy «OTJH4HO» (5 OamioB) — oOydJaromuiicss AEMOHCTPUPYET BBICOKHH YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe M TIyOOKoe 3HaHHE Y4eOHOro
MaTepHaia, CBOOOAHO BBIIOJIHACT MPAKTUYECKUE 3a1aHHs, CBOOOAHO ONEPUPYET 3HAHUSIMH, YMEHHSIMU,
MPUMEHSET UX B CUTYAIMsIX TOBBIIIEHHOM CII0KHOCTH.




— Ha OLEHKY «xopomo» (4 Oamma) — oOyJaommiics JIeMOHCTPUPYET CpEeIHHH YpOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHLIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYUTEIbHBIC OIMUOKH, HETOYHOCTH, 3aTPyAHEHHS IPU aHATMTUYECKUX OIepalnusiX, NepeHoce 3HAaHUH
Y YMEHUH Ha HOBbIE, HECTaHJAPTHbIC CUTYAINH.

— Ha OIICHKY «YyHAOBJIETBOPHUTEIbHO» (3 0amra) — 00yJaromuiicss JEeMOHCTPUPYET OPOTOBBIN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: B XOJ€ KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS OIHOKH,
NpPOSIBIISICTCS OTCYTCTBUE OTACIBbHBIX 3HAHWH, YMEHHWH, HaBBIKOB, OOYYAaIOLIMKCS HCHBITHIBAET
3HAYUTENILHBIC 3aTPYJHCHUS MPHU ONEPUPOBAHUH 3HAHHSAMHU M YMCEHHSIMH TIPU HUX MEPEHOCE Ha HOBBIC
CUTYaIUH.

— Ha OIIEHKY «HEYI0BJETBOPHUTEJLHO» (2 Oamra) — oOydJaromuiicss JeMOHCTpUPYET 3HAHUSA He Ooee
20% TeopeTHYECKOro Marepuana, JOMyCKAaeT CyIIEeCTBEHHbIE OLIMOKM, HE MOXET II0Ka3aTh
MHTEJUICKTYaIbHbIE HABBIKH PEILIEHUS POCTHIX 3aad.

— Ha OIIEHKY «HeY/I0BJeTBOPUTENbHO» (1 6amr) — oOyJaromuiicss He MOXKET MTOKa3aTh 3HAHUSA HA YPOBHE
BOCIIPOM3BE/ICHUSI U OOBACHEHMs HH(POpMalMK, HE MOXKET I[O0Ka3aTh MHTEIUICKTyalbHbIC HaBBIKU
peleHus IPOCThIX 3a1a4.

IIpu 3x3ameHe B (popMe KOMNBIOTEPHOI0 TECTUPOBAHUATECT BKItoyaeT 20 BOMPOCOB, (pOpMHUPYEMBIX
CITy4aiiHO# BBIOOPKOM M3 MepedHsi, ykazaHHOro B Ilpuioxenun 3, u nmpoaoinkaercs He Oosee 60 MUHYT.
IMoka3zaTe/in M KPUTEPUHU OLIEHNBAHUSI IK3aMeHa B popMe KOMNBLIOTEPHOT0 TECTUPOBAHMUS:

- «YJIOBIICTBOPUTEIILHOY, €CIM 00yJaroIuics Haopai oT 65 1o 79 6aiios;

- «XOPOIIIoY», eclin o0yuaromuiics Hadpai ot 80 1o 94 6aiioB;

- «OTJIMYHOY, €cITN oOydJaromuiicss Hadpan 95 u 6oree OaIOB.

KypcoBoii mpoeKT BHIMONHAETCS TOJ PYKOBOACTBOM IPENOJAaBaTeNsi, B IPOIECCe €ro HaNHCAHUS
oOyJaromuiicss pa3BUBaeT HABBIKM K HayYHOH paboTe, 3aKperuisisi W OJHOBPEMEHHO pacCIIvpsisl 3HaHUS,
MOJTyYeHHBIE NTPH U3y4eHUH Kypca « TeXHOIOTUM MPOU3BOICTBA JIUCTOBOTO MpoKkaTay. [Ipu BeIMOTHEHNH
KypCcOBOTO TMpOeKTa OOyYaromMics MOJDKEH II0Ka3aTh CBOE€ yMeHHe paboTrath C HOPMAaTHBHBIM
MaTepraioM M JAPYTUMH JUTEPATyPHBIMH UCTOYHMKAMH, a TaK)K€ BO3MOXXHOCTh CHCTEMATH3HPOBATh U
aHAM3UPOBATh (DAKTHYECKUI MaTeprua i CAMOCTOSITETHHO TBOPUYECKH €r0 OCMBICITUBATD.

B mnporecce HammcaHWs KypcOBOTO MPOEKTa OOYYAIOMIMHCS JTOJDKEH pa3o0paTrbcs B TEOPETUYECKHX
BOMpOcax M30paHHON TEMBI, CAMOCTOATENBHO MPOAHATTM3UPOBATH MTPAKTUYECKUI MaTepHa, pa3oopaTh U
000CHOBATh MPAKTUYECKHE MPEITIOKECHHS.

Iloxa3aTes i M1 KpUTEePUH OLEHUBAHHUS KYPCOBOI0 MPOEKTA!

— Ha OIEHKY «OTJMYHO» (5 OaIJIOB) — MPOEKT BHITIOJIHEH B COOTBETCTBHUHU C 33/IaHUEM, O0YyYaroIuiics
MOKA3bIBAaCT BHICOKHN YypOBEHb 3HAHWN HE TOJBKO HAa YPOBHE BOCIPOM3BENCHUS M OOBSICHEHUS
WHQOPMAIUK, HO U MHTEIUICKTyaJbHbIC HABBIKH PELICHUs] MPOOJIEM M 3a]ad, HaXOXKJICHHST YHUKATBHBIX
OTBETOB K Ipo0IIeMaM, OTIEHKH 1 BRIHECEHUS] KPUTUIECKHUX CYXKICHUH;

— Ha OLIEHKY «XO0pomio» (4 0a/uia) — MPOEKT BBHINOJIHEH B COOTBETCTBHM C 3aJaHHEM, OOydarOIIUiCs
MOKa3bIBAET 3HAHHSI HE TOJIBKO Ha YpPOBHE BOCHPOM3BENCHHS W OOBSICHEHHsS WHQOpPMAaIUH, HO |
WHTEIUICKTYalbHbIE HABBIKM peIIeHds NpoOlieM W 3adad, HaxXOXJICHUS YHUKaJIbHBIX OTBETOB K
nmpooiaemMam;

— Ha OLEHKY «YIOBJIETBOPUTEJIbHO» (3 0aiia) — MPOEKT BBHINOJHEH B COOTBETCTBHU C 3aJaHUEM,
oOyyvaromuiics MOKa3bIBaeT 3HAHWA HA YPOBHE BOCIPOM3BENEHHs U OOBSCHEHUS HH(OpManuy,
MHTEIUICKTYyaIbHbIe HaBBIKM PEIICHHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HEYJIOBJIETBOPHMTEJBHO» (2 Oanna) — 3aaHue NpernoAaBatelis BHIINOJHEHO YaCTHYHO, B
nporiecce 3allUThl MPOEKTa OOYYAIOUIMICS JIOMYCKAaeT CYIIECTBEHHBIE ONIMOKH, HE MOXET I0Ka3aTh
MHTEIIEKTYallbHbIE HaBBIKU PEIICHHS OCTaBICHHOM 3a/1auM.

— Ha OLEHKY «HeyIOBJIETBOPHTeAbHO» (1 Oamn) — 3amaHuMe mpernogaBaTelisl BBINOJIHEHO YaCTHYHO,
oOydJaromuiicss He MOXET BOCIHPOM3BECTH M OOBICHUTH COAEp)KAaHWE, HE MOXKET I0Ka3aTh
MHTEIIEKTYyallbHbIE HABBIKU PEIICHHS IOCTAaBICHHOM 3a/1auM.



HNPUJIOXKEHHUE 3

OI'BOY BO «Marauroropckuii rocyJapCcTBeHHbIN TexHu4eckuil yauepcuteT um. [.M1.HocoBa»
Kadenpa rexnonoruii 00paboTKi MaTepHaioB
3AJIAHUE
Ha KypCOBOM IPOEKT 110 NUCLUILINHE
«TexHosoruu Npou3BOACTBA JINCTOBOTO MPOKATA»

CryneHTy TpymIIbI

Tema npoekra

Conep:xaHue MOSICHUTEIbHOH 3alIUCKHU

1.Kpatkas xapakTepucTUKa IPOAYKIIUH.

2. TexHOIOTHYEeCKHi IPOIIECC 1 OCHOBHOE 000pYI0BaHHE.
3.000cHOBaHME U pa3paboOTKa BapHaHTa TEXHOJIOTHH IIPOU3BOJICTRA.
3.1.BbI100p 3aroTOBKH

3.2.1ToaAroToBKa 3aroTOBKH K IPOKATKE

3.3.1IpokaTka Ha cTaHe

3.3.1.XapakTepucTuKa BaJIKOB

3.3.2.Pexum oOxaTHit

3.3.3.Pexxum HaTsKEHUH

3.3.4.CKOpOCTHOM pexuM

3.3.5. TemnepatypHbIil pexuM

3.3.6.Harpy3ku B KJIETSX U IPUBOJAX

3.3.7.11pou3BOIUTENBHOCTD CTaHa MPH MTPOKATKE JAHHOTO TPOQIISL.
3.4.01xenKa MpoKaTaHHOTO TPOQUIIs

4.Texnonormyeckue 3QpQeKThl OT UCTIONH30BAHUS BHIOPAHHOTO PELICHUS

JeranabHo pa3padoTath

I'padpuueckast yacTb

JonoaHuTeIbHbIE TPEOOBAHUA

3aganue BbIIAN 3agaHue NpuHSI

Cpok caauyu mpoekTa
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INPUJIOXKEHHUE 4

BOITPOCHI
JUIS1 TUCTAHIMOHHOM ca4u IK3aMeHa B opMe KOMIBIOTEPHOI0 TECTUPOBAHMS
no aucuniinie «TexHoJoruu npou3BoACTBA JIUCTOBOTO MPOKATA»

Kakue 3aroToBkM NPUMEHSIOTCS [UId HPOM3BOACTBA KPYIHOTabOapUTHBIX JIMCTOB Ha
TOJICTOJTUCTOBBIX CTaHaX?

Kaxwne 3aroToBKY IPUMEHSIOTCS TSI IPOU3BOACTBA IIUPOKOTIONOCHOH TOPSIeKAaTaHOW CTaTH?
Kakwue 3aroroBky NpUMEHSIOT AJ1s IPOU3BOJICTBA XOJIOJHOKATaHOTO IpoKaTa?

VYKaxuTe, 4TO SBISETCS 3arOTOBKOM /7151 IPOM3BOCTBA FOPSYEOIIMHKOBAHHOTO XOJI0AHOKATaHOTO
IpoKaTa

VYKaxuTe, 4TO SBISIETCS 3aTOTOBKOW I IPOU3BO/ICTBA JKECTH JIEKTPOIUTUUECKOT0 JIyKEHUS
Kakoil TonmmuHBl AOJKHA OBITH 3arOTOBKA Ul IPOKATKH HAa TOJICTOJIMCTOBOM CTaHE JIMCTA
TonmuHOoM 10 MM, €clnu HM3BECTHO, YTO YEPHOBAs CTaAHs OCYLIECTBISIETCA 3a 5 MPOXOIOB CO
cpennuM  ko3duimentom oOxatust 1,25, a umcroBas — 3a 11 TPOXOJOB €O CpeAHHUM
koaddurentom odxkatus 1,15.

Ha ToncronucroBoM craHe HEOOXOAMMO MONYYUTh HEOOpe3aHHBIH packaT TonmmHOW 10 MM H
mmpuHOr 4000 MM u3 cistba tommmaON 250 MM, mmpuHoi 2400 MM w mmHOK 3000 MM.
IIpokatka mpoumcxomut mo cxeme «lIpomonmpHasi ¢ MPOTSKKON W Pa3OMBKOW IIUPHHED,
kodduiment obxatust npu npoTsbkke 1,127. Kakoil gomkHa OBITH TONIIMHA packKaTa IMocie
Pa30MBKHU MIUPUHEI?

Ha ToncronucroBoM craHe HEOOXOAMMO MONYYUTh HEOOpE3aHHBIH packaT TONLIMHOW 15 MM H
mupuHor 4250 MM u3 cistba tommmuaoN 250 MM, mupunoi 2000 MM m gmHOM 3000 MM,
ITpokaTka npoucxoaut mo cxeme «lIpomonsHast ¢ pa3OuBKoil mupuHBDY. Kakod nomkHa ObITH
TOJIIIMHA pacKara Mmocje pa3ouBKY MIUPUHBI?

Ha ToncronmucroBoM cTane HEOOXOOMMO MOJIYYHUTh HEOOpE3aHHBIH pacKkaT TOMLUHON 20 MM U
mupuaoi 4000 MM u3 cmsba tommuHOM 250 MM, mupuHOM 2000 MM u mmuHON 3000 MM.
IIpokarka npoucxoaut mno cxeme «llonepeuynast ¢ nmpotskkoi». Kakoit gomkHa OBITH TOJIIKMHA
packara 1mocie npoTsDKKH?

Heo0xomuMo mpokaTats Ha TOJCTOJUCTOBOM CTaHE JIUCT TOJIIMHOW 15 MM u3 ciisiba TONIIMHON
200 MM O peXUMy HOPMAJIM3ALMOHHON mnpokaTtku. Kakoe mesneBoe 3HaueHHE TeMIEpaTyphl
Harpesa cisi0a HaJl0 yCTaHOBHUTH, €CJIM U3BECTHO, 4TO B ctanu copepxutcs 0,19 % yriepona, a
koa(durment rernonpooaHocty pasen 42 Br/m-K ?

Heo6xonnmo npokaraTs Ha TOJCTOJIMCTOBOM CTaHE JIMCT TONLIMHON 22 MM U3 cisi0a TOIIUHON
300 MM O pexuMy TepMOMEXaHHMYECKOW MpokaTku. Kakoe 1eneBoe 3HaUeHWE TeMIIepaTyphl
HarpeBa ciisi0a HaIO YCTAaHOBUTH, €CIM H3BECTHO, 4YTO TEMIeparypa pacTBOPEHHS
KapOOHUTPUIOBIS  daHHOU cramu 1184 °C, a ko>(pPUUIHMEHT TEIIONPOBOHOCTH paBeH 43
Br/m-K ?

Heo6xonnmo npokaraTh Ha TOJICTONMCTOBOM CTaHE JIUCT TOMIIHHON 20 MM U3 cisi0a TOMIMHON
300 MM 1O pEeXHMY HOpPMaIW3allMOHHOW mpokaTku. OmpenenuTh IelieBoe 3HAYCHUE
TEMIEpaTyphl KOHIIA MPOKATKH, €CIU M3BECTHO, YTO JJISl JAHHON CTalld COAEp)KaHUE yTiepojia
0,19 %, craruyeckue TtemnepaTypbl Ars=860 oc u Ar=734 °C, xospduumnent
TETUIONPOBOTHOCTH paBeH 42 Br/m-K,

a K03 GUIMEHT BIUSIHUS CKOPOCTH OXJIaKAeHUs1 JucTta pasex 0,93.

Heo6xonnmo nipokataTh Ha TOJICTOJMCTOBOM CTaHE JIMCT TONIIMHON 15 MM U3 csiba TosmmmHoN
250 MM mTO pexuMy TepMOMEXaHMYecKod mpokarku. OmpeneianTd [elIeBoe 3HAYECHHE
TEMIIEpaTyphl KOHIIA MPOKATKH, €CIM M3BECTHO, YTO JJS JAHHOM CTalld COAEp)KaHUE YIIepoja
0,08 %, cratnueckne Ttemmeparypel Ar;=830 °C  um Arn=728 °C, xo>dduument
TEIUIONPOBOIHOCTHU paBeH 42 Bt/m K,

a K03(PUIMEHT BIUSIHUSA CKOPOCTH OXJIAXKACHUs JHcTa paseH 0,92.
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Heob6xoamumo mpokaTaTh Ha TOJICTOIMUCTOBOM CTAHE JINCT TOJIITUHON 22 MM U3 CJIs10a TOJIITHHON
300 MM 1O peKHUMYy TEPMOMEXaHWYEeCKOH mpokarku. OmnpenenuTh LeneBoe 3HaYeHHE
TeMIIepaTyphsl KOHLA MPOKATKH Ha YEPHOBOM CTaIuM, €CIIM M3BECTHO, YTO AJS JAHHOH cTaiu
comepxkanue yriepoma 0,08 %, TemmepaTypa uacTHUHOW pexpuctammszamuud 1027 °C,
ko3 duument TtemnonpoBogHocTH paBeH 42 Br/M'K, a xo3d¢unmeHT BIMSHHS CKOPOCTH
oxJaxkaeHus Jcra paBeH 0,94.

Heo6xonnmo npokataTh Ha TOJICTONUCTOBOM CTaHE JIMCT TONIIMHON 15 MM U3 cisiba TommuuHon
250 MM WO pexuMy TepMOMeXaHWYecKoi mpokarku. OmpeneianTs I[elIeBoe 3HAYCHHE
TeMIepaTypsl Hadajla MPOKaTKH Ha YHCTOBOW CTalWM, €CIM M3BECTHO, YTO Ul JAHHOHN CTalu
comepxkanue yriepoma 0,06 %, TemmepaTypa uacTHUHOM pekpuctammszamuud 1007 °C,
kod(urerT TermIonpoBogHOCTH paBeH 42 Br/M-K, a kKo3pQUIMEHT BIMSHHSI CKOPOCTH
oxJaxaeHus nucra paseH 0,94.

UTo 0TNIMYaET HOPMATH3ALUOHHYIO MPOKATKY OT APYTHX TEXHOJIOTUN?

UTO 0TIMYAET TEPMOMEXAHUYECKUM MIPOLIECC OT APYTUX TEXHOIOIHM?

Ykakure 0COOCHHOCTH CTPAaTETHH OXJIAXKACHUS IHUPOKOMOJIOCHON TropsueKaTaHOW CTalli Mepen
CMOTKOH B PYJIOH

Ha mmpokomnonocHOM cTaHe Topsidell MPOKaTKH HEOOXOJUMO MPOKAaTaTh IMOJOCHl pa3Mepamu
2,5x1250 MM u3 ctanu mapku O8mcC ansl JaJbHEMIIEro nepekara B XOJIOAHOKATAHBIA MPOKAT C
OTXXHI'OM B arperare HenpeprIBHOr0 oTkUra. ONpeaenuTh LelIeBoe 3HaueHUE TeMIIEPaTyphl KOHIA
IPOKATKM, ECJIM U3BECTHO: TEPMOCTATHYECKHE 3HadeHus TemneparypArs=887 °C u Ar=734 °C;
Kod(pGUIMEeHT BIUSHUS cKopocTh oxmaxaenus 0,961; koagdunment temmompoBogHocTH 43,6
Bt/m-K

Ha mupoxomnonocHoM craHe ropsidell MpOKAaTKW HEoOXOJMMO NPOKTaTh IOJIOCH pa3Mepamu
6,0x1350 MM u3 ctanm mapku  091'2C 1 TOCTaBKU B TOpSAYEKATaHOM COCTOSTHUM. OnpenennTsb
1[eJIeBOe 3HaYEHHE TeMIIepaTyphbl KOHIIA IMPOKATKH, €CIIM N3BECTHO: TEPMOCTATUYECKHE 3HAUCHHUS
temreparypAr;=834 °C u Ari=704 °C; xospduuuent BiusHust ckopoctu oxiaxiaeHus 0,967,
koa(duient TermwtonpooanocT 40,7 Br/m K

Ha mupoxomnonocHoOM craHe ropsiiell MpOKaTKW HEOOXOJUMO TNPOKTaTh IOJIOCHI pa3Mepamu
6,0x1350 MM u3 ctanu mapkn  091'2C 1t TOCTaBKH B TOPSIYEKaTaHOM COCTOSHUU. OnpenenuThb
[[eJIeBO€ 3HAa4YeHHE TEeMIepaTyphl CMOTKH, €CIM H3BECTHO: TEPMOCTATUYECKHE 3HAYEHUS
temneparypArs=834 °C u Ari=704 °C; xospduuuent BiuusHust ckopoctu oxinaxaerus 0,913;
koaddurment TermwtonposogrocT 40,7 Br/m-K

Ha mmpokononocHoM cTaHe ropsiuel MpoKaTK| He00XO0AUMO MTPOKTATh MOJIOCH! TOJIIIMHOMN 2,5 MM
n3 cramu Mapkun DCO1. Onpenenuts Kakoi JOKHA OBITH IIMPUHA MPOMEXYTOYHOTO packara,
YTOOBI IIMPUHA MPOKATAHOH MmoJiockl Obiia 1250 MM, eciu cpeiHee KBaApaTHIECKOEe OTKIOHEHHUE
HIMPUHBI B YUCTOBOM rpymie 2,97 Mm

Kakoii nomkna ObITh IIMPHHA CIIs10a 110 OTHOIIECHHIO K IIMPUHE MOJIOCHI 10 3aKa3y NpU MpOKaTKe
Ha ITMPOKOTIOIIOCHOM CTaHe TOpsYeil POKaTKU?

Kakoit nomkHa ObITh MIMPHHA IPOMEKYTOYHOTO pacKara 1Mo OTHOLICHMIO K IIUPUHE TIOJIOCHI 110
3aKa3y MpH MPOKaTKe Ha MIMPOKOIOJIOCHOM CTaHE TOpSYeH MPOKATKH?

YkaxxuTe ynpapisioliee Bo3[eicTBHE A 00ecrieueHus] YPOBHS TeMIIepaTypbl KOHIIA MPOKATKU
Ha IIMPOKOIIOJIOCHOM CTaHe

YKaxuTe ympasisioliee BO3JEHCTBHE ISl oOecriedeHns PaBHOMEPHOCTH TEeMIIepaTypbl KOHIIA
MPOKATKH 10 AJTUHE MOJIOCH Ha IIUPOKOIIOIOCHOM CTaHE

Kakoii W3 BapuaHTOB CKOPOCTHOTO peXHMa SBISETCS TMPOCTHIM PEKHMOM IEPEMEHHOTO
YCKOpeHUs?

Kakoii 13 BapaHTOB CKOPOCTHOTO PEXHMA SIBISETCS PEKUMOM ITOCTOSHHOTO YCKOPEHHUS?

Kakoii n3 BapaHTOB CKOPOCTHOT'O PEKHMA SIBJISIETCS PEKHUMOM IOCTOSIHHOM CKOPOCTH?
Bribepute BapraHT CKOPOCTHOTO peXMMa YHCTOBOH IPYIIIBI IIHPOKOMOIOCHOTO CTaHa ropsiueit
MIPOKATKHU IS TTOJIOCKHI TONIIUHOMN 2,5 MM
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Bribepute BapHaHT CKOPOCTHOTO PEKUMa YHCTOBOW TPYMIIBI ITMPOKOIIOJIOCHOTO CTaHa Topsdeit

MIPOKATKH U1  IOJIOCHI TOJIIMHON 5 MM

Bribepute BapraHT CKOPOCTHOT'O peXMMa YHCTOBOM TPYMITBI MIMPOKOIOJIOCHOTO CTaHa ropsueit

TIPOKATKH JUISI  TIOJIOCH! TOMIMHUHON 10 MM

Ykaxkure XapakTepHble OCOOCHHOCTHM pEXHMa YacTHBIX OOXKaTHH B YHCTOBOH TpyIme

IIMPOKOTIOJIOCHOTO CTaHa

YkaxuTe XapakTepHble OCOOCHHOCTH pEeXHMa YacTHBIX OOKaTH B UYEpHOBOI Tpymie

IIMPOKOTIOJIOCHOTO CTaHa

VKaknuTe XapakTepHbIe 0COOCHHOCTH pEKMMa YacTHBIX 00KaTHi MPH YEepHOBOM IMPOKATKU Ha

TOJICTOJIUCTOBOM CTaHe

Ykakure xapakTepHble OCOOCHHOCTH PEKMMa YaCTHBIX OOXKAaTHH MpPU YHMCTOBOW MpPOKAaTKe Ha

TOJICTOJINCTOBOM CTaHE

Kakyumu 1omKHBI OBITH TONIIMHA W MIMPHHA MOJKATA I XOJOAHOH MPOKATKU MOJIOCH U3 CTaIH

08rmic, mocraBnsiemont pazmepamu 0,6x1250 MM ¢ 00pe3aHHBIMU KPOMKAMHU, €CIIH IS 00eCIIeYeHUs

CBOWCTB IIpoKaTta HeoOXoAuMO cyMmMmapHoe oOxkatue 75 %, a cymmapHoe oOkaTue 10

BO3MOXHOCTSM ctaHa 78 % ?

Kakyrmu g0omKHBI OBITH TOJIIKMHA U MIMPHUHA NOJKATA Ul XOJOAHOM MPOKATKU MOJIOCH U3 CTANIN

HX220YD, nocrasnsiemoit pazmepamu 0,45x1250 MM ¢ HeoOpe3aHHBIMH KPOMKaMH, €CITH AJIs

o0ecreyeHus CBOIMCTB MpoKaTa Heo0X0AUMO cyMMapHoe o0xartue 79,6 %, a cymmapHoe o0XxaTe

10 BO3MOXKHOCTSM cTaHa 78,4 % ?

VKaxuTe palloHaIbHOE 3HAYEHHE CpEeIHEero YJEJbHOIO HATSKEHHS B MEXKKIETEBbIX

MPOMEXYTKaX MPU XOJOJHOM MIPOKAaTKe HA HEMPEPHIBHOM CTaHE

VYKaxuTe pallMoHaJIbHOE 3HAYEHHE CPEAHET0 YJeIbHOI0 HATSHKEHUS IIPY CMOTKE pYJIOHA Ha CTaHe

XOJIOJHOM MTPOKATKU

Omnpeznenuts BENMYMHY pabodell CKOPOCTH XOJIOAHOM MPOKAaTKH MoJIockl TonumHoi 0,6 MM u3

MOJIKaTa TOJIMHON 2,4 MM Ha aBTOHOMHOM CTaHe, paCCYUTAHHOM Ha MaKCUMAaJbHYIO CKOPOCTh
22,5 m/c , ecnu W3BECTHO: mpeaen Tekydectn moxakara 320 MIla, koauiMeHT BiIMsHHAS

npoduis 0,752. Koaddummenr 3anaca na perynmpoBanue npuasarts 0,9

OnpeenuTh BEJIUYMHY paboueli CKOPOCTH XOJIOJAHOM MPOKATKU IMOJIOCHI TONIMHON 0,6 MM H3

MOJKaTa TOIIUHOMN 2,5 MM Ha CTaHe, CONPSKEHHOM C TPaBUJILHBIM arperaToM U pacCUUTaHHOM

Ha MakKCHMaJIbHYIO CKOPOCTh 25,2 M/C , eciu W3BECTHO: Tpejen Tekydectu nojkata 340 Mlla,

ko3 uument BmusHUSA npodmias 0,701. CxopocTh MOJOCH B TPaBWIIBHBIX BaHHax 3,9 m/c.

Koaddumnment 3anaca na perynupoBanue npuasTh 0,95.

KakoBa BeinunHa paroHAILHOTO O0KaTUS B MOCIEIHEM YHCTOBOM IPOXOE MPH MPOKATKe Ha

HIMPOKOIIOJIOCHOM CTaHE ropsiueil MpoKaTKu?

Kakoit Bua repmMudeckoit 00paboTKi HEOOXOAMMO MPUMEHHUTD ISl YIYUIICHHS OTHOCUTEIBHOTO

VIUIMHEHHUS U yJapHOW BSI3KOCTH KPYIMHOTaOAPUTHBIX JIUCTOB 0€3 YXyIUIEHUs] UX MPOYHOCTHBIX

XapaKTepUCTUK?

Kakoit Bug  TepmMudeckoil 00pabOTKM  HEOOXOAUMO  TPHUMEHUTh  JJsl  TOJYYEHHUS

KPYITHOT'a0apUTHBIX JIUCTOB MOBBIILIEHHON TPOYHOCTH?

Onpenennuts TeMIeparypy H MPOJODKUTENBHOCTh BBLACP)KKH TMPH HOPMAIH3AIMH JIFICTOB

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

Onpenenuts TEMIIEpaTypy U MpOAOIKUTENBHOCTD BBIIEPKKH IIPHU HarpeBe MOJ 3aKajKy JHCTOB

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

Onpenennuts TeMIEPaTypy U NPOJOHKUTENBHOCTD OTITYCKa MOCIHE 3aKaJIKH JIUCTOB TOJIIMHOMN 20

MM U3 CTaJM, JUIs KOTopoi TeMneparypbl  Ars=840 °C u Ar=710 °C

Ha3naunts TemmepaTypy BBIACPKKH MPH PEKPUCTAIUIN3ALMOHHOM OT)KHTE B KOJITAKOBOHM TME4H

PYJIOHOB XOJIOHOKAaTAaHOM CTaJli OOLIero Ha3HAYCHHUS

HaznauuTh TeMmnepaTypy BBIICPKKH IPH PEKPUCTAUIM3ALUOHHOM OTXHUIE B KOJIIAKOBOH IeuH

PYJIOHOB XOJIOAHOKATaHOW CTaJIU 7Sl XOJIOJAHOM MITaMIIOBKU



51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.

Hasnauute TeMmmepaTypy BBLACPKKH IpPU PEKPUCTAUIM3ALMOHHOM OTXKHIE B arperare
HEIPEPBIBHOTO OTXKUIA MOJIOC XOJIOAHOKATAHOW CTaJIA AJI XOJOJHOM IITAMIIOBKU C KaTEropuei
BEITSKKU CB

Hasnauute TeMmiepaTypy BBLACPKKH @pPU PEKPUCTAUIM3ALUOHHOM OTXKHUIE B arperare
HENPEPBIBHOTO OT/KUTA MOJIOC XOJIOAHOKATAHON CTalM JJI XOJIOJHOM IITaMIIOBKH C KaTeropuen
BhITSKKU OCB

VYKaXurte Leb APECCUPOBKU MANOYTIEPOJUCTON XOJIOIHOKATaHOH JINCTOBOM CTaIu

YKaXure COOTHOLICHHE O0KaTHs MpPU APECCUPOBKE C CYMMAapHBIM OOKaTHEM NPH XOJIOJHOM
MIPOKaTKe

Kakum 00pa3oM OCyIIeCTBISETCS IPECCUPOBKAa MaJIOYTJIEPOAUCTON XOJIOMHOKATAHOHN JINCTOBON
cTanu

YKaxuTe KakuM JOJDKHO OBITH OOKaTHe MpU JIPECCHPOBKE XOJOAHOKATAHBIX TOJIOC M3 CTaNIH
tuna 08HO 6e3 mpuMeHeHHs CMa30YHO-0XJIaKAAI0UIeH )KUIKOCTH

YKaxuTe KakuM JOJDKHO OBITH 0OXKaTHe TPU JIPECCHPOBKE XOJOAHOKATAHBIX TOJOC M3 CTallH
tuna 0810 ¢ npuMeHeHneM CMa30YHO-0XJIAXKAAOIICH KUIKOCTH

YkakuTe ONTUMAaIbHYIO TEMIIEPATypy MeTallla epe] APECCUPOBKOM XOIOAHOKATAHBIX MOJIOC Oe3
KOPPEKIINU CTETIeHH edhopMaItun

Kak Haso u3MeHUTH cTereHb JeopMaliy MPH APECCUPOBKE XOJIOJHOKATAHOM JIUCTOBOW CTAJH B
ciy4ae JOIMyCTUMOMW, HO MOBBIIICHHON TEMIIEPATYPBI METaIIA

Uro npexacraBnseT co00il MpooapHas pa3HOTONITUHHOCTS?

Uro npexacrasiseT co0o0il monepeuHas pa3HOTOIIIUHHOCTD?

Ykaxute GpopMmyny s pacdera XapakTepUCTHKH IMPOOIFHON Pa3HOTOIIIHHHOCTH

Yxkaxure popMyiTy AJs pacyeTa BBITYKIOCTH MPOQUIIS

VYxkaxure GopMymy Aisl pacyeTa KIIMHOBUIHOCTU POGUIIS

Uro npexacraBiseT co00il HEIUIOCKOCTHOCTH?

VYkaxure eQeKT MIIOCKOCTHOCTH «KpaeBasi BOJTHA

Ykaxute nedeKT IIOCKOCTHOCTH «OTHOCTOPOHHSS KpaeBasi BOJTHA»

VYkaxure eQeKT MIIOCKOCTHOCTH «KOPOOOBATOCTHY

Ykaxure eQeKT MIOCKOCTHOCTH «IPOIOIBHBIN H3THO»

Ykaxute neeKT IIOCKOCTHOCTH «IOTIEPEUHBIH NU3THO»

Ykaxure 1eQeKT MIOCKOCTHOCTH «BOTHHCTOCTH

CoctaBpTe  MOCIENOBATEIbHOCTh  TEXHOJOTMYECKMX  ONEpalMid  Uisi  MPOU3BOACTBA
KPYIMHOTa0apUTHBIX JIUCTOB, TIOCTABISIEMBIX 0€3 periiaMeHTallluy COCTOSTHUS

CocTtaBpTe  TOCJIENOBATENBHOCTh  TEXHONOTMYECKMX  OMepaudid s HpPOM3BOJCTBA
XOJIOJTHOKATaHOTO KOHCTPYKIIMOHHOTO MPOKaTa 0e3 MOKPBITHUS, IIOCTABIIIEMOTO B PYJIOHAX
CocTtaBpTe  TOCJENOBATEIHHOCTh  TEXHOJOTWYECKHX  OMEepaluil Ui MPOU3BOJICTBA
KPYIMHOTa0apUTHBIX JIUCTOB, IIOCTABIIIEMBIX B TEPMOOOPAOOTAHHOM COCTOSIHUU

CocTtaBpTe  IOCHENOBATENBHOCTh  TEXHOJOTMYECKMX  ONEpanuMid  uIsi  TPOM3BOJCTBA
XO0JIOJIHOKaTaHOM TrOpsSYEOIIMHKOBAHHOM CTaji, IIOCTaBIsIEMON B pyJIOHAaX

CocTaBbTe NOCIENOBATENBHOCTh TEXHOJIOTHYECKUX ONEPALUi Ul MPOU3BOJCTBA XKECTH MAPKU
9KK ¢ OT)KHTOM B KOJITIAKOBBIX TTeYax

CocTaBbTe MOCIEIOBATEIHFHOCTh TEXHOJIOTUYECKUX OMEpaInil Ui MPOU3BOJCTBA KECTH MapKH
OXK c orxurom B arperare HenpepbiBHOTO oTKura (AHO)

CocTtaBpTe  TOCJENOBATETHHOCTh  TEXHOJOTWYECKHMX  OMEpaluidi Ui MPOM3BOJICTBA
HIMPOKOIIOJIOCHON TopAYEKaTaHO! CTaJIH, TOCTABIAEMON B pyJIOHAX

CocTtaBpTe  TOCJIENOBATENBHOCTH  TEXHONOTMYECKHMX  OMEpanmdid  is  THPOM3BOJCTBA
LIMPOKOIIOJIOCHOM ropsiYeKaTaHoi CTaJIN, IOCTABIIIEMOM B JIMCTAX

CocTtaBpTe  IOCJIENOBATEIBHOCTh  TEXHOJIOTMYECKMX  ONEpalud Ui NPOM3BOJCTBA
XOJIOJHOKATaHOT'O KOHCTPYKIIMOHHOTO MTPOKaTa 0e3 MOKPBITHS, TOCTABIISIEMOTO B JIUCTaX
CocTaBpTe  IOCJHENOBATEIBHOCTh  TEXHOJOTMYECKMX  ONEpaludid Ui TPOM3BOJCTBA
XOJIOJHOKATaHOT'O KOHCTPYKIIMOHHOTO MTPOKaTa 0e3 MOKPBITHUS, OCTABISIEMOTO B JICHTaX
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VYkaxkute 0003HAYCHUS KATETOPHH BBITSDKKH TOHKOJIMCTOBOTO IMPOKATA JITSI XOJIOTHOM IIITAMIIOBKH
VYKakuTe COOTBETCTBHE KaTETOpWi BBITSHKKH M KIIACCOB KadecTBa (MapoK) XOJIOTHOKATAHOTO
MPOKaTa MOHWKEHHOUN MPOYHOCTH JUISl XOJIOJHOW IITAMIIOBKH

VYkaxkute 0003HAUCHUS MTPOKaTa pa3IMIHBIX KJIACCOB KAYeCTBA IS XOJIOIHOTO Ae(opMUPOBaHMS
YkaxuTe 0003HAYCHHS TUTIOB CTAJIU JJIsL XOJIOJAHOTO JIe(hOpMUPOBAHUS

VKaxuTe CMBICT 3i1eMeHTOB 0003Hauenus HC220Y

VKaxnuTe cMBICI 31eMeHTOB 0003HaueHnss HC260BD

VKaxuTe CMBICT 3eMeHToB 0003Hauennss HC360LA

VKaXuTe CMBICI AJIEMEHTOB 0003HaueHus S350MC

VKaxuTe cMBICT 3eMeHToB 0003Hauenns HCT600X

VKaxuTe CMBICT 3y1eMeHTOB 0003HaueHus HDTS580X

YkaxuTe 0003HAUeHHWS TPYIMII ITUIOCKOCTHOCTH JIMCTOBOTO TIPOKaTa II0 OTEYEeCTBEHHBIM
cTaHgapTam



