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PaGouast mporpamma coctasieHa Ha ocHoBe ®I'OC BO 10 HampaBiEHHIO MOATOTOBKH
27.04.01 CTAHIOAPTM3ALIMSI U METPOJIOTHS (ypoBeHb MarucTpaTypsl) (mpukas
Muno6puayku Poccuu ot 30.10.2014 1. Ne 1412)

PaGoyas mporpamma paccMoTpeHa n ozo0peHa Ha 3acenanuu Kadempsl TexHOIOrHH,
cepTH(UKAIMHT B CepBHCa ABTOMOOHIIEH
10.02.2020, mpoToxon Ne 6
3aB. xadenpoit A2 j/ ~ WN.IO. Mesun
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIMY U CepPBHCA aBTOMOOMIIEH

IIporokomor 20 . Ne

3aB. kadeapoii 11.10. Mesun

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIIMY U CepPBHCA aBTOMOOMIIEH

IIporokom ot 20 1. Ne

3aB. kadempoii 1.10. Me3un

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TexXHOJIOrHH, CepTH(PHUKAIIMU U CEPBHCA aBTOMOOMIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenaHuu Kadeapsl TexXHOIOrHH, CepTH(PHKAIIMU U CEPBHCA aBTOMOOMIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)
dbopMUpOBaHHE 3HAHUW 1O COBPEMEHHBIM METAJUIypTUYeCKUM TEXHOJOTHSIM H
dbopMupoBaHUe MPOPECCHOHATHHOTO YPOBHS TIOJTOTOBKH OaKaIaBpoOB.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuumirHa TexHoNorus Mmpou3BOJCTBA METAJUIONPOIYKIIMM BXOJAUT B BAPUATHUBHYIO
9acTh Y4eOHOTO I1aHa 00pa30oBaTeIbHON IPOTPAMMBI.

Jlnst  wW3ydeHWsT  JUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHUS  (YMEHHWs,  BIJIAJICHUSA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

O6opynoBaHKE ¥ TEXHOJIOTHYECKAs TOYHOCTh MPOU3BOICTBA METAJUION3ICITHIA

OCHOBEI B3aIMO3aMEHSIEMOCTH

CrangapTuzanus

Teopernueckre 0OCHOBBI POPMHUPOBAHUS KAUECTBA U UCIIBITAHUS METAIIONPOTYKITUU

VYpaBieHue KauecTBOM

du3nueckue CBOMCTBa METAIIOB

OCHOBBI METAJUTYPIHUECKOTO MTPOU3BOJICTBA

MeTtponorus

Mexanuka

dusuka

Xumus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

IIpon3BOACTBEHHBIN MEHEIKMEHT

[IpousBoacTBEHHAS — MPEAAUIIIIOMHAS TPAKTUKA

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMeHa

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

Opranuzanys ¥ TEXHOJIOTUSI UCTIBITAHUN U KOHTPOJIS

3 Komnerenuun ody4arouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynprate ocBoeHHMs AMCHMILIMHBI (Moxyis) «TexHomorus mpoM3BOJACTBA
METaJUIONPOTYKIIMU» 00yUaroIUNCs JOKEH 001a/1aTh CIEAYOIIMMU KOMIIETEHLIUAMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

[1K-4 criocoOHOCTBIO OMPENEIATh HOMEHKIIATYPY U3MEPSIEMBIX U KOHTPOJIUPYEMBIX MTapaMeTpPOB
MPOAYKUMH U TEXHOJIOTMYECKUX MPOLECCOB, YCTAHABIMBATH ONTUMAJIbHBIE HOPMBI TOUHOCTH
W3MEPEHHI U TOCTOBEPHOCTH KOHTPOJIS, BHIOMPATH CPEACTBA U3MEPEHUM U KOHTPOJIS,
pa3pabaThIBaTh JOKAIbHBIE TOBEPOYHBIE CXEMBI U IPOBOIUTH MOBEPKY, KATUOPOBKY, FOCTUPOBKY
Y PEMOHT CPEJICTB U3MEPEHUIN

3HaTh HOMEHKJIATYpy U3MEPAEMBIX U KOHTPOJIUPYEMBIX IMAPAMETPOB MPOLYKINH,
IIPOLIECCOB;
POJIb OTAENBHBIX KOMIIOHEHTOB B TEXHOJOTUYECKHX ITPOLIECCAX.

YMers ONPENENATh HOMEHKIIATYPY U3MEPSAEMBIX U KOHTPOIUPYEMBIX ITAPAMETPOB
MPOAYKLIMM U TEXHOJIOTMYECKUX IIPOLIECCOB.

Bmanets HaBbIKaMU BbIOOpa HOMEHKJIATYPhI U3MEPSEMbIX U KOHTPOJIUPYEMBIX
[1apaMeTpoOB.

[TK-6 criocoOHOCTHIO Y4acTBOBATh B IPOBEACHUH CEPTUPHUKAIINH TPOTYKIIUHU, TEXHOJOTHIECKIX
IIPOLIECCOB, YCIIYT, CUCTEM KauecTBa, IPOM3BOACTB U CUCTEM SKOJIOIMYECKOI0 yIIPaBICHHUS
PEITPUITUS




3HaTh OCHOBHBIE BH/IbI IPOAYKIINNA METAJUTYPTHUECKUX MPEATIPHUITHIH.

YmMmeTh OIIPEAEIIATh NapaMeTPhl, BIUAIOIINE HA KAYECTBO IPOAYKILIHH.

Bnagers HaBbIKaMU BbIOOpa TEXHOJIOTMUYECKOTO MpoIiecca IPOU3BOICTBA
METaJUIONPOLYKIIMH.

[TK-12 criocoOHOCTHIO TPOBOIUTH MEPOIPUSATHS 11O KOHTPOJIIIO U TOBBIIICHNIO Ka4eCTBA
HPOAYKIMH, OPIraHU3alUH METPOJIOTHYECKOT0 obecreyeHus pa3paboTKH, IPOU3BOJICTBA,

UCIBITaHUH, 3KCIUTyaTallul U yTUIU3ALUH (

3HaTh OCHOBHBIE TEXHUYECKNE U KOHCTPYKTUBHBIE XAPAKTEPUCTUKHU IIPOLYKIUU.

YMers ONPEIEIATh HOMEHKIIATYPY U3MEPSAEMBIX U KOHTPOIUPYEMBIX I1apaMeTPOB
MPOAYKLIMH U TEXHOJIOTMYECKHUX IIPOLIECCOB.

Buianers HaBBIKAMU OIIPEAEICHUS 3TAllOB TEXHOJIOTMYECKOrO MPOLIECCa.

[TK-16 cnoco6HOCTBIO cOCTaBIATh Tpaduku padoT, 3aKa3bl, 3asIBKU, HHCTPYKIUH,

MOACHUTCIIBHBIC 3alIMCKU, CXCMbI U APYTYIO TEXHUYCCKYIO JOKYMCHTALIUIO, 4 TAKKC

YCTAHOBJICHHYIO OTUYCTHOCTD 11O YTBCPKACHHBIM ¢)0pMaM B 3aJaHHBIC CPOKH

3HaThb HaBBbIKaMH OIIPCACIICHHA 3TAIIOB TCXHOJIOTHUYCCKOI'O ITponecca.

YMeTh YUTaTb OTUCTHI O pC3yJIbTaTax HpOI/I3BOI[CTBeHHOI7I JACATCIIBHOCTH.

BJ'Ia,I[eTL HaBbIKaAMHU COCTABJICHHUA OTUCTOB O pE3yJibTaTax HpOHSBOHCTBeHHOﬁ
JACATCIIBHOCTH.

4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILINHBI (MOIYJIs)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABIsIET 4 3a4eTHBIX enuuull 144 akaa. 4acoB, B TOM

YHUCJIIC:

— KOHTaKTHas pabora — 55,9 akaj. 4yacos:

— ayUTOpHas — 54 akaj. 4acos;

— BHeayauTopHas — 1,9 akaz. yacos

— caMocTosTeNnbHas pabora — 88,1 aka. yacos;
®dopma aTTeCTalUH - 3a4ET

AynutopHas 5 g dopma TeKyIero
o S o d
Paszen/ Tema 5’| xoHrakTHas pabora |s € g Bun § KOHTPOJIS Kox
I g (B akaj. yacax) 5 . § CaMOCTOSTENILHOM | yCIieBaeMOCTH U OMICTCHLUIN
A S Tex. | 6. | mpaxr. % ?E g paboTh! TIPOMEXKYTOUHOIH H
| sap. 3ag. P = aTTeCTalnn
1. O6mue BOmpoCH TEXHOJIOTHU MPOKATKH
CaMOCTOSITEIBHOE
H3ydeHne y4eOHOoMH
1.1 OO6mas xapakTepUCTHKa Y;HTepaz;Ipr' MK-4. TIK-6
METaATyPIHYECKOTO 15 0,5/0,51( 3 ’ VcrHEI onpoc ' '
I OI/I3B(>),pCTBa T BBINOJIHEHHE P I1K-12, TIK-16
p . KYpCOBOTO
MIPOCKTa
CaMOCTOSITEIHHOE
u3ydeHue yueOHoH
1.2 Crpykrypa IpOKaTHOTO JIATEPATYPHI; . TIK-4, TIK-6
I CrpyxTyp p 15 1/11 3 PaTypeL, VYerHbIi onpoc l'[K-lZl HK-l,G
POU3BOJICTBA 7 BBINIOJHEHHE ,
KypCOBOTO
MIPOCKTA
CaMOCTOSTEIILHOE
u3ydeHue yueOHoH
1.3 OCHOBHEBIE BUIBI 15 1 3 JTUTEPaTypHl; VeTHB OIPOC TIK-4, T1K-6,
MIPOKaTHOM MPOAYKIMU ' BBINOJIHEHHE p IK-12, TIK-16
KypCOBOTO
MIPOCKTA
1.4 Knaccuduxanus 15 1 3 | camocrosTenbHoe VerHbtit omboc TIK-4, I1K-6,
IIPOKATHBIX CTAHOB ' n3ydeHue yueOHoH P I1K-12, TIK-16




JUTEPaTypBbI;
BBIIIOJIHEHUE
KypCOBOTO
IPOEKTa

15 OCHOBHBIE
TEXHOJIOTHYECKHE OTepaIliy
B IIPOKATHBIX [[E€Xax

1,5

1/11

CaMOCTOSTENBHOE
n3ydeHue yueOHoH
JUTEPATYPBI;
BBITIOJIHCHUE
KyPCOBOTO
HPOCKTa

VYerHbii onpoc

IK-4, TIK-6,
ITK-12, TIK-16

1.6 VmpasneHHe KayecTBOM
MPOKATHOM MPOTYKITIHI

1,5

1/11

CaMOCTOATETbHOE
H3yueHHe yuyeOHOU
JIUTEPATYPHI,
BBITIOJIHCHUE
KypCOBOTO
POEKTa

VYerHbi onpoc

I1K-4, TIK-6,
IK-12, TIK-16

Uroro mo pazneny

9

5,5/5,51

18

2. O6KMMHO-3ar0TOBOYHOE IT

POM3BOJICTBO

2.1 O6mme
KaJILOPOBKH
BAJIKOB

ITOJIOKCHUA
IMPOKAaTHBIX

15

0,5/0,51

CaMOCTOSITETIbHOE
n3y4YeHne yaeOHon
JUTEPATYPHI,
BBITIOJTHEHNE
KypCOBOTI'O
MPOEKTA.

VYcTHBIH onpoc

[1K-4, IIK-6,
IK-12, TIK-16

2.2 TIpou3BoACTBO OJIHOMOB
u cisi00B

15

/11

CaMOCTOSATENbHOE
u3ydeHue yueOHoi
JNTEPATypEI;
BBIIIOJIHEHUE
KypCOBOTO
TPOEKTA.

VYcTHBIH onpoc

I1K-4, TIK-6,
IK-12, TIK-16

2.3 IIpousBoacTBO
3ar0TOBOK

15

1/11

CaMOCTOSATENbHOE
u3ydeHue yueOHoi
JNTEPATypEI;
BBIMIOJIHEHUE
KypCOBOTO
TPOEKTA.

VYcrHblil onpoc

I1K-4, TIK-6,
MK-12, TIK-16

2.4 TIpou3BOACTBO PEIBbCOB,
0aJIOK ¥ IIBEIIEPOB

15

1/11

CaMOCTOSITETIbHOE
n3y4yeHne yaeOHon
JUTEPATYPHI;
BBITIOJTHEHNE
KypCOBOT'O
MIPOEKTA.

VYcrHblil onpoc

[1K-4, TIK-6,
MK-12, TIK-16

2.5 TIpou3BOACTBO COPTOBBIX
npoduei

15

/11

3,5

CaMOCTOSITETIbHOE
n3y4YeHne yaeOHOon
JUTEPATYPHI;
BBITIOJTHEHNE
KypCOBOT'O
MIPOEKTA.

VYcTHbIi onpoc

[1K-4, TIK-6,
MK-12, TIK-16

2.6 [IpomsBoacTBo
MPOBOJIOKH-KATAHKH

15

/11

3,5

CaMOCTOSITETbHOE
u3ydeHue yueOHoH
JUTEPATYPEI;
BBIIIOJTHCHUEC
KypCOBOI'O
MPOEKTA.

VYcrHblii onpoc

TIK-4, TIK-6,
MK-12, TIK-16

Uroro no pazneny

5,5/5,51

19

3. JIucTonpoKaTHOE MPOU3BOJICTBO

3.1 Oomue
JIMCTOMPOKATHOTO
MPOU3BOJICTBA

BOIIPOCHI

/11

CaMOCTOSTEbHOE
u3ydeHue yueOHoH
JTUTEPATYPEI;
BBIIIOJTHCHUEC
KypCOBOI'O
MPOEKTA.

VYcrHblii onpoc

TIK-4, TIK-6,
MK-12, TIK-16

3.2  Topsuas
JIUCTOB H TOJIOC

MpOKaTKa

1/11

CaMOCTOSTEbHOE
n3yueHue yuyeOHOu
JIUTEPATYPHI,
BBITIOJIHCHUE

VYerHbIi onpoc

IK-4, TIK-6,
I1K-12, TIK-16




KYpCOBOTO
MPOECKTA.
CaMOCTOSITEIHHOE
n3ydeHue yueOHon
3.3 XonomHas  mpokarka JUTEPATYPHI, . TIK-4, TIK-6,
JIMCTOB, IIOJIOC U JICHT 3 /1A ! BEIIIOJTHEHHE YerHelid onpoc I1K-12, TIK-16
KYpCOBOTO
MPOECKTA.
Hroro no pasaeny 9 3/3U 21
4. TIpon3BOJCTBO NPOBOJIOKH
CaMOCTOSITEIHHOE
n3ydeHue yueOHoH
4.1 OOwmue TMOHATHI O JUTEPATYPHI, . TIK-4, I1K-6,
BOJIOYEHUH IIPOBOJIOKU 15 0.5/0,51) 3 BBIIIOJTHEHUE YerHelid onpoc I1K-12, TIK-16
KypCOBOTO
MIPOEKTA.
CaMOCTOSTEIBHOE
4.2 CoprameHT u U3YHEHHE yICOHOH
KHaCCI/I(bI/IKaLII)I/ISI CTaJIBLHON 15 1/11 3 JITCPATYPEL, VYcTHBIi onpoc IIK-4, IIK-6,
HPOBOTOKH BBINOJIHEHUE [1K-12, TIK-16
KYypCOBOTO
MIPOEKTA.
CaMOCTOSTEIBHOE
43 n3y4YeHne yaeOHon . 5
' JIATEPATYPHI; . TIK-4, T1K-6,
IIpoBoI0YHO-BOIOYHUIIEHOE 15 /11 3 BLIH(I;)J'IHZII-I)I/Ie YerHblil onpoc TK-12, TIK-16
obopymoBanue
KypCOBOTO
MIPOEKTA.
CaMOCTOSITENBHOE
4.4 TexHonoruueckue H3YUCHNUC YuCOHOi
CXEMBI MIPOU3BO/ICTBA 15 0,5/0,51| 3 JITEPATypEL, VYcTHbIi onpoc IIK-4, IIK-6,
. ' T BBINOJIHEHHE T1K-12, T1IK-16
CTaJIbHOM NMPOBOJIOKH
KYypCOBOTO
MIPOEKTA.
CaMOCTOSITEIBHOE
n3y4yeHne yaeOHon
45 BosounnbHbIi JINTEPATYPHI; " TIK-4, T1K-6,
HHCTPYMEHT 2 0,50,51f 3 BLIH(E)HHZII;I/I& YCTHBIH onpoc [1K-12, TIK-16
KYypCOBOTO
MIPOCKTA.
CaMOCTOSITEIBHOE
n3y4YeHne yaeOHOon
JUTEPaTyphl; . TIK-4, T1K-6,
4.6 TeexThl TPOBOJIIOKH 1 0,5/0,51( 3 BBIIO/THOHIE YcTHBIi onpoc TK-12, [IK-16
KYypCOBOTO
MIPOCKTA.
HWroro no pazaeny 9 4/41 130,1
Hroro 3a cemectp 36 18/181 | 76 3a4éT
I1K-4,I1K-
Hrtoro nmo aucnuminHe 36 18/18U1 | 88,1 3a4eT 6,ITK-12,I1K-
16

5 Oopa3oBaTe/ibHbI€ TEXHOJOTUH

JInst u3ydeHust TaHHOM TUCUUILIMHBI B KAUECTBE METOAMYECKOTO MOAX0a TPUMEHETCS
TEXHOJIOTHSI KOHCTPYMpPOBaHUs y4yeOHON HMH(OpMalUH, T.€. MPU MOATOTOBKE MPEnogaBaTeis K
yueOHOMY TPOIIECCY YUUTHIBAETCS, YTO U B KAKOM 00BEME U3 H3ydaeMoil HH(OpMAIIMK TOTKHBI
YCBOUTH CTYAEHTHI, YpPOBEHb MOATOTOBIEHHOCTH CTYAEHTOB K BOCHPUATHIO Y4eOHOMU
uHpOpMAllMK 1O  BOMpPOCAM  MaTEeMaTHYEeCKOTO  MOJCIHUPOBAHHMS U ONTHMH3AIUU
TEXHOJIOTHYECKHUX TMporieccoB. [lepen HadamoM 3aHITHIT 03HAKOMHUTH CTYACHTOB C TUTAHUPYEMBIM
00BEMOM YaCOB 0 Y4eOHOMY IJIaHy Ha M3y4eHUE NaHHOW AUCIUIITUHBL. OOpaTuTh BHUMAaHKE Ha
TO, KaKO€ KOJIMYECTBO YaCOB OTBOJUTCS HA CAMOCTOSITENIbHYIO paboTy. DTH 4Yachl BBIJIEISIIOTCS
AJId 3aKpCIVICHUA TCOPCTUUCCKOTO MaTCpHajia, Ha IMOATOTOBKY K MNPAKTHUYCCKUM 3aHATHUAM,



MOJTOTOBKY K pyOe:kHOMY KOHTpoJIro. Ilepen kakaoi jgekuueld mpoBOoIUTh BEIOOPOUHBII OMpoc
0 MaTepuany MpeabAylIux Jekuuid. Pe3ynbTatbl ompocoB MOMKHBI (UKCHUPOBATHCS U
YUUTBIBATHCS MIPU BHICTABJIIEHUH OKOHYATEIbHOMN OLEHKH I10 JUCHUILIINHE.

Jlexumu TIPOXOAST B TPAAUIMOHHOW ¢opme, B (GopMe JEKIUNH-KOHCYIbTAIIUN C
KOJUIEKTUBHBIM ~ OOCYXICHHEM KAaKOTO-TUOO BOMpOCa, MPOOJIEMbl WU  COMOCTABICHUU
uHpopMaIuu, uae, MHEHUN, IpeIoKeHuid. [1pu 3ToM 11enn TUCKYyCCHH TeCHO CBSI3aHbBI C TEMOM
nekiuu. [IpakTudeckue 3aHATHS CIOCOOCTBYIOT OoJiee TITyOOKOMY OCBOCHHIO TEOPETHYECKOTO
Marepuana. llpu  npoBegeHMM  NPAKTUYECKUX  3aHATUNM  YYMTHIBAETCS  CTENEHb
CaMOCTOSITCILHOCTH WX BBITIOJHEHHSI WX CTyJASHTaMH. YYEOHBIM IUTAHOM TIPETyCMOTPEHBI
WHTEpaKTUBHbBIC 3aHATH. [IpakTueckue 3aHATHSA TPOBOJSATCSA B BUJE CEMUHAPOB-IUCKYCCUM, Ha
KOTOPBIX OOCYXKIAIOTCS M PEIIAIOTCS MPAKTUIECKHE MPOoOIeMbl Kypca, HCIoIb3yeTcs paboTa B
komanze. CaMmocTosTenbHas padoTa CTYIACHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSITENIbHOM
MpopadOTKE TEM B BBINOJHEHUS JOMAIIHEro 3aJaHusi, MOATOTOBKE KYpCOBOTO IIPOEKTA,
MIOATOTOBKE K 3a4ETY.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00y4aOIIMXCS
[TpexncraBneno B npuioxenun 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecTedeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Koncrantuunos, W. JI. [IpokaTHO-TIpecCOBO-BONIOYMILHOE IPOU3BOJCTBO : y4eOHHK /
N.JI. Koucrautunos, C.b. Cunensuukos, E.B. MBanoB. — 2-e¢ u3g. — M. | UHDOPA-M ;
Kpacno-sapck : Cub. ¢denmep. yu-t, 2019. — 511 c¢. — (Cpeanee upodeccuoHaaIbHOE
oOpasoBaHme). - ISBN : - Tekcr : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1021727 (nata oopame-uusi: 23.01.2020)

2. Pynckoii, A.W. Teopusi 1 TEXHOJOTHUsI IPOKATHOTO MPOM3BOJICTBA : yuyeOHOE ocoodue /
A.N. Pynckoii, B.A. JlyneB. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 528 ¢. —
ISBN 978-5-8114-4958-3. — Tekct : anekTpoHHbiil // JlaHb @ 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/129221 (mata oOpamenus: 23.01.2020). —
Pexum nocryna: 1 aBTOpHU3. OJIb30BATENEH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:
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IMPUJIOKEHUE 1

MeTtoauyeckue yKazaHusi AJ1s1 BHINOJHEHHUS NPAKTHYECKONH H CAMOCTOATEJILHOM padoThI
PACYET IMNPOU3BOAUTEJIBHOCTHU TIPOKATHBIX CTAHOB

BBEJIEHUE

Ha Meramryprudyeckux HOpeIIpHUATHIX IPOKATHOE IPOM3BOJCTBO SIBISAETCS OOHUM W3
BaOXHEHIIMX. B OONBIIMHCTBE ClIy4aeB NPOKATHBIC ILI€Xa SBJSIOTCS 3aBEPINAIONIMM 3BEHOM
IIPOM3BOJCTBEHHOIO LMKJIA, U HX KOHEYHBIM INPOAYKT COCTaBISAET OCHOBHYK) 4YacTb BCEU
OTTpy’XaeMOM TOBApHOW HNPOAYKUMHM KoMnaHuM. COBpEMEHHBIH NPOKATHBIA CTaH - 3TO
TE€XHOJOTUYECKUM KOMIUIEKC IIOCIENO0BAaTEIbHO YCTAHOBJICHHBIX MAlIWH, HUCHOJB3YEMBIX IS
IIOJIyYEHHUSI MPOKATHBIX H3JENMHM 3aJaHHBIX Pa3MEPOB C HEOOXOAMMBIMH KadeCTBEHHBIMHU
nokaszareiasiMu. B 3aBucumocTH 0T (opMBI, pa3MepoOB U CBOMCTB BBIYCKAaeMOM MPOAYKLUHU
NPUMEHSIOTCS TPOKATHBIE CTaHbl pa3HbIX THMOB. OHHM KIaCCHUIMPYIOTCS IO YCTPOHCTBY
pabouux KieTel, X B3aUMHOMY PACIIOJIOKEHHIO U APYTUM ITPU3HAKAM.

IIpoueccsl MPOKAaTKH HENPEPBIBHO COBEPIICHCTBYIOTCS, IIPU 3TOM IIPECIENYIOTCS MHOTHE
LIEJIM, BAKHEHIIMMH CPEAM KOTOPBIX SBIISIFOTCS YIYYIIEHHE KadyecTBa IMPOLYKLMH, CHHKEHUE
pacxonHOro KO3 GUIMEeHTa MeTalIa ¥ SHEPro3arpar, MOBBIIICHUE TPOU3BOIUTEILHOCTH TPY/Ia.
CoBeplIEHCTBOBAaHME MAET KaK IO IYTH CO3JAaHHUA HOBBIX TEXHOJOTMH M KOHCTPYKLMHI
IIPOKATHBIX CTAHOB, TaK U IMIOCPEJICTBOM ONTUMHU3ALMU PEKUMOB AePOpMaIK HA IEHCTBYIOINX
arperarax.

[Ipon3BOANTENTHPHOCTE NPOKATHOTO CTAaHA OINpPENENsAeTCs, NPOIMYCKHOH CIOCOOHOCTHIO
pabouux KJeTe, a Tak)Ke MPOIYCKHON CIIOCOOHOCTBIO OT/IENIbHBIX arperaroB, 00eceYnBaroIINX
BBIMIOJTHEHUE TEXHOJIOIMUECKUX omnepauuil. OnpeneneHne Npou3BOJUTENBHOCTH HMPOKATHOTO
CTaHa BKJIIOYACT YCTAaHOBJIEHUE HOPMATHBOB JJIUTEIBHOCTH OTACIBHBIX IEMEHTOB IIpolecca
IIPOKAaTKH, ONTUMAJIBHOIO pa3Beca W pPa3MEpOB CIMTKOB WM 3aroTOBOK, BBIXOJA T'OJHOIO
npokara. PacyeTel MPOU3BOJUTEIBHOCTH CTaHa ITO3BOJISAIOT OINPEACIIHUTH €0 «y3KHE MECTay
IIPOU3BOCTBEHHOTO IIMKJIA ¥ IPOBECTH MEPONPUATHS 11O UX YCTPAHEHHUIO.

MNPOU3BOJIUTEJIBHOCTbHb ITPOKATHBIX CTAHOB
[Tpon3BOUTENBHOCTH MPOKATHOTO CTaHa (arperarta) onpeneiseTcss KOTM4ecTBOM MeTala,
MPOKATAHHOTO B €IMHUILY BPEMEHH, - 4aC, CMEHY, CYTKH, MECHII, TO/1.
TexHUYECKH BO3MOKHAsI TPOU3BOIUTENLHOCTD OMpeenseTcs o Gopmyse:

=221, (1)
rae 3600 — komu4ecTBO CeKyH B yace; G — Macca 3aroToBkd, T; T — TakT (PUTM) IPOKATKH, C.

TakT MpokaTku — 3TO BpeMsl, KOTOPOE MPOXOAUT OT Hadajaa NPOKATKH OJHOU 3arOTOBKH 0
Ha4vajla IMPOKAaTKU CJ'ICILYI'OH_ICI\/’I. B O6H.[CM CJIydac€ TaKT MPOKATKHU CKIIAAbIBACTCA W3 BPEMCHHU
HaXOXICHUA METAaJIJIa B BAaJIKaxXx U BpeMeHI/I I1a3, HO KOHerTHOC OHpeI[eJ'IeHI/Ie BTOfI BCIIMYHNHBI
3aBHUCHUT OT THUIIA CTAHA U TCXHOJIOTHUHU IMPOKATKH. N3 (bOpMyJ'ILI (1) BHUAHO, YTO TCM MCHBIIC TAaKT
HpOKaTKI/I TEM BBIIIIC HpOI/I3BOJII/ITeJ'IBHOCTB CTaHa.

Ha MPAKTUKEC TCXHUYCCKHU BO3MOKHAA HNPOU3BOAUTCIBHOCTh HHUKOrAA IMOJHOCTBIO HE
peanu3yeTcs, Tak Kak B Mporecce paboThl HEM30EKHBI PAa3TMYHbIE MEIKHE COOU, CBSI3aHHBIE C
HaCTpOﬁKOﬁ BAJIKOB U HpHBaHKOBOﬁ apMarypkhl, 3aUNCTKON IOBCPXHOCTU BAJIKOB, CJ'Iy‘-I&fIHBIMH
3ajepKkaMu  packata u T.a1. [loaToMy omnpeaensitoT NpPakTHUYECKH BO3MOXHYIO YacCOBYIO

NPOU3BOAUTENBHOCTS, IS 4ero B (hopmyiy (1) BBOAAT KO PHUIMEHT HCIIOIb30BaHus cTaHa Ky

3600-Gky,
1= — T/4,

B 3aBucuMOcCTH OT THIIAa CTaHa, COBEPIICHCTBA KOHCTPYKLIMH W OpraHHU3aluu
TEXHOJIOTUYECKOT0 Tpoliecca K03 (HUIIMEHT NCTIOIb30BaHUs TPUHUMAIOT B npeaenax ot 0,75 no
0,95. OueBunHO, OoJice BBICOKHE 3HAUCHUS K, COOTBETCTBYIOT O0OJiee BHICOKOMY TEXHUUECKOMY H
OpPraHU3allMOHHOMY YPOBHIO JKCIITyaTal[uy CTaHa.

PaznuualoT NpoOM3BOIUTENBHOCTh CTaHAa MO BCagly M MO TOAHOH HPOAYKIHH.
[Tpon3BOIUTENBFHOCTH MO BCAly ONPEACISAIOT, HATPUMED, MIPH MPOKATKE CIUTKOB Ha OJIOMUHTAX




U cIsIOMHTax; B 3TOM ciydae BennunHa G B ¢opmynax (1) u (2) — ato macca ciutka. ['opa3no
Yaiie ONpeneNsiioT MPOU3BOIUTEILHOCTh CTAHOB 0 TOJHOM MPOIXYKIIMH JUTSI TOTO UCTIOIB3YIOT
kod(dunuent pacxoxga meramia Kp,, KOTOpPBI IpeACTaBiIseT COOON OTHOLIEHHE MAacChl

3arOTOBKH K Macce roTOBbIX u3enuii. [[pon3BoauTeIbHOCTD 110 TOTHOW IPOXYKIIMH OYAET:
3600-Gk,
[l =—1/4,
Tkpu.
3HaueHus koddpdunueHra pacxoma Meramuia K,y OO KOHKPETHBIX TEXHOJIOTHI

MMPEACTAaBJIICHEI HHUXKE.

Pacxoanbiii KOAOPUITUEHT I pa3IUIHBIX TUIIOB CTAHOB

Tun npousBoACTBa Pacxonubriii koadunmeHT

[Tpon3BoicTBO OJIFOMOB:

- KUIIAIIAs CTajilb 1,07 -1,30

- CIIOKOMHas cTajib 1,12 -1,31
[Tpou3zBoacTBO CiIs100B:

- KAIAIIAs CTallb 1,10-1,21

- CIIOKOWHAaA CTalb 1,21 -1,30
HemnpepbIBHO-3ar0TOBOYHBIE CTaHBI 1,02 -1,05
TpyOHO-3arOTOBOYHBIE CTAHBI:

- COPTOBBIC 3aTOTOBKH <1,07

- TpyOHBIE 3arOTOBKU <1,12
PenpcobatouHbIi cTaH:

- PEIBbCHI <1,05

- OaJKM U MBEJUICPHI <1,06
CopTonpokaTHOE MPOU3BOJICTBO:

- MEIIKOCOPTHOE 1,027 - 1,06

- CPETHECOPTHOE 1,049 — 1,06

- KpPYITHOCOPTHOE 1,070 - 1,09

- MPOBOJIOYHOE 1,055 - 1,06

JIBYXKJIETEBOMN o
I'opsiaast mpokarka JIMCTOB . HEIpPepBIBHBIN
TOJICTOJIMCTOBOM

yTIAePOAUCTAs KUTIAIIAS:

- B JINCTAaX 1,13-1,18 1,04-1,07

- B pyJIOHax - 1,02-1,03
YIJIEpPOAUCTAsl CHOKOWHAS U
HU3KOJETUPOBAHHAS:

- B JINCTAaX 1,16-1,20 1,07-1,12

- B pyJIOHax - 1,04-1,10
JIETUPOBAHHAS:

- B IUCTaX 1,18-1,25 1,07-1,12

- B pyJIOHax - 1,04-1,10
XonoaHast MpOKaTKa JINCTOB:

- TIOJIOCHI U JIUCTHI U3 YIIIEPOIUCTON
Y HU3KOJIETUPOBAHHOM cTanu 1,06-1,11

- )KeCTh Oenas u
AIEKTPOJIUTUYECKAS JTyKEHAst 1,06-1,13

- OJIEKTPOTEXHUYECKAs CTaIb <131

OOBIYHO TIPOKATHBIM CTaH BBIMMYCKaeT HE OAWH, a MHOro mpodwieir (mpoduiaepasmepon);
MPOU3BOIUTEIIEHOCTh HAa KAXKJIOM U3 HHUX pa3inuyHa. CpeTHIOI YacOBYIO MPOU3BOIUTEIIEHOCTD
CTaHa PacCUUTHIBAIOT 1O hopMyIie:

100
M= g5 o,
My Iy IT



rae g1, ¥2, ... On — JOJS KaXIOTO Mpoduiis B 001eM 00beMe BBIMYIIIEHHOTO IMPOoKaTa Mo Macce, %;
1y, I, ... I1, — IpOM3BOAUTENHEHOCTH IO KAXKIOMY MPOdHIIIO, T/4.

Jlyist ompeienieHust TOJ0BOM MPOU3BOAUTEIHHOCTH CTaHA HEOOXOAUMO 3HATh (DaKTHUECKOe
YHCIIO 4acoB paboThI B roJy. CoBpeMeHHbIE IPOKATHBIE CTAHBI B OOJIBIIMHCTBE CBOEM pabOTaloT
0  HEmpepeIBHOMY  rpaduKy,  OCTaHABIMBAsICh  TOJBKO  HA  KalUTalIbHBIE U
IUTAHOBO-TIPEAYIPEIUTENbHbIE peMOHTHI. [Ipy 3TOM HOMUHAIBHOE YKCIIO YacOB pabOThI B TOly
Y, om COCTaABIISIET:

Yyom = 24-365 — 24+ Cyypy = 8760 — 24 - Cypp , 4,
rie Cyyp - 4YMCIO  CYTOK, 3aIUIAHMPOBAHHBIX ~HA  MPOBEJICHUE  KANUTAIbHBIX U
IUTAHOBO-TIPEAYIPEIUTENBHBIX PEMOHTOB (B OosbIIMHCTBE ciay4yaeB oT 10 1o 30 cyTok).

W3 HOMHMHANBHOTO YHCIia 4YacoB pabOThl HEOOXOAMMBI BBIYECTHh TEKyIIHe IpocTou. OHH
TUTAHUPYIOTCS. B OCHOBHOM JIJISl 3aMEHBI BAJIKOB B MMPOKATHBIX KIIETSAX U MEKCMEHHBIX OCMOTPOB
obopynoBanus. Tekyimue npoctou Y., , OepyTcs B MPOIEHTAX OT HOMUHAJIBLHOTO YUCIIA YacOB

paboThI:

k

LI — T.II. .
T 100

KoadduimeHT Tekymux npocToeB K., 0ObICHO IpHHUMAaETCs B mpeaenax 5-20 %.
Taknm 06pa3om, GaKTHIECKOE YUCIIO 4aCOB PAOOTHI gy OyIET:

kT.H.
Yparr = 8760 — 24+ Cpp — =22

Ha mnpaktuke ¢Qakrudeckoe 4Ymcino 9acoB padOTHI UIsl Pa3HBIX CTAHOB Yalle BCETO
HaxoauTcs B npeaenax 6500 — 7800 u.

I'onoBas npou3BoaUTENBHOCTH cTaHa 1., onpenensercs nporu3BeIeHUEM CPEIHEN YaCOBOM
MPOU3BOIUTENLHOCTH Ha (PaKTUYECKOE YHCIIO YACOB paOOTHI B TOY:

Mron = Mep * Yoparr- /4,

CnenyeT OTMETHUTb, YTO NMPOU3BOAUTEIBHOCTh CTAHA MOYKET MCUUCIATHCA HE TOJIBKO IO
Macce TOJHOTO IMpOKaTa, HO U B €IMHULAX JJIMHBI WIM IUIOIIA/IH, a Takke B IUTykax. Ecmu,
Hanpumep, TpeOyeTrcs ONpeAeauTh [UIMHY MPOKaTHBIX U3JENUNA, TO Hago pPas3AeiIuTh
MIPOU3BOJUTENBHOCTD, BEIPAXKEHHYIO B TOHHAX, HA Maccy OAHOTO METpa JUIMHBI u3aenus (T).

Pacxon meraJsiia, MaTepuajioB, 3J1€KTPOIHEPrur

Pacxon Meramma Ha eAMHMILy MacChl TOJHOTO IPOKaTa XapakKTepuzyercs ABYMS
HoKa3aTesIMH: KodhduiuenTom pacxona meramia Ky, u BbxomoMm roguoro BI'. Kak yxe
OTMeYanoch, Ko3(GQUIUEHT pacxona MeTamia K, OIpenensercs B BHAE OTHOLICHUS MacChl
3aroTOBKM K Macce ToToBoW mpoaykuuu. Beixon rognoro BI' — 310 Bennuuna, oOparHas
pacxoJHOMY KO3 PHUIIUEHTY:

I-IHOM' T—I’

“Yyom- 9,

BI'=1/kp,.

ScHo, uTo KOA(pPUIIMEHT pacxo/a MeTajula BCcerjaa OoJblIe €UHUIIbI, a BBIXOJ T'OJHOTO —
MeHbIIe enquHuIbl. [loTepu MeTanna B MpOKaTHOM MPOU3BOJICTBE CKIIAABIBAIOTCS B OCHOBHOM M3
yrapa MeTajuia npu Harpese, o0pe3u u Opaka. [Ipu Xxon01HOM IpoKkaTke HayaaIbHOTO HAarpeBa HeT,
HO MMEEeTCSl HEKOTOpasl MOTepst MeTaJlia IPU TPaBJIeHUU. PacXoaHbIi KO3PPUITMEHT MOXKET OBITh
BBIYHCIICH I Ka)XJ0r0 OTJEIBHOTO Iepesena; TOTJa IOJHBIM (CKBO3HOM) Kod(duimeHt
pacxojna Oyner:

kp.M. = kp.M.l ) kp.M.Z Tt kp.M.J
rae kpui Kpuz ® o kpy — pacxoHbie KOOQOHUIMEHTHI HA OTAEIBHBIX MEPEAETIAX.

[ToMrMO HCXOMHOHN 3aroTOBKH, AJisi OCYIIECTBICHHS TEXHOJOTMUYECKOTO IIpoliecca B
MPOKATHBIX I[eXaX HEOOXOJWMBI MHOTHE JPYTrde MaTepHallbl U JHEPrOHOCUTEIIN: TOILIUBO,
DIIEKTPOdHEPTHsI, BOJA, Tap, CKAThIi BO3yX, CMa304yHble MaTepuanbl U np. Pacxon stux
MaTepUajIOB BBIPAXKAETCS B COOTBETCTBYIONIMX CIUHUIIAX, OTHECEHHBIX K TOHHE IIpOKaTa:
ToriiBo M/J[x/T; anexTposHeprus — B KBT*u/1; Boga — B v ur.a K YHCITy BaKHBIX TTOKa3aTenen
OTHOCHUTCSI TaKXe PACXOJl BAJIKOB, KOTOPBIM HcUUCisieTcs B Kr/T. KoOHKpeTHBIC TaHHBIC ITO
pacxoaHbIM Kod(h(duUIMeHTaM U MOTPEOICHUIO Pa3IMYHbIX MAaTEepPHAIOB W SHEPrOHOCUTENeH Ha
pa3HBIX CTaHAX MPUBEJCHBI B JATbHEHIIICM.

[ToHSITHO, YTO YeM HWXKE pacxoAHble KOIPPHUIMEHTH (NMpH HaAIJIeKAIIEM KauyecTBE
METAJJIONPOIYKIIUHU), TeM OoJiee palliOHAIbHBIM U COBEPILIEHHBIM SIBIISIETCS TEXHOJOTUYECKUI



mnmpomnecc, CHuxeHue pacxoaHbIX KOC‘)(b(I)I/H_II/ICHTOB OJHa U3 TJIaBHBIX 3aJda4 TEXHHUYCCKOI'O
nporpecca B MPOKaTHOM ITPOU3BOJICTBE.

NPUMEP BBIIIOJITHEHUESA PACYETA
3aoanue. Ha MeNKOCOPTHOM MPOKATHOM CTaHe U3 3aroTOBKH Maccoi 2200 Kr, Moy4eHHON

Ha HENPEPHIBHO-3arOTOBOYHOM cTaHe npou3BoiiaT 60% apmarypHoil ctaimu @ 6 mm u 40%
KaTaHKH 6,5 MM. TakT mpokaTKu cocTaBisieT 3 ¢. Paccunrtaiite mpon3BOAUTEILHOCTD MPOKATHOTO
CTaHa U ONPEJEIUTE BBIXO I'OJHOIO C YYETOM BCEX MPOKATHBIX MEPEIEIIOB.

Pewienue
Cxema npouseoocmea

HenpepsiBHOMUTAS 3arOTOBKA

CoproBoii npokar

TCXHI/I‘IGCKI/I BO3MOXHasd HpOI/I?:BOIII/ITe.HBHOCTB:
1M =322 _ 2640,1/u.
HpaKTI/I‘IeCKI/I BO3MOJHasg 4aCcoBasd IMPOU3BOAUTCIIBHOCTD:
I1 = 2640 - 0,95 = 2508,7/4.

[Tpon3BOAUTENBLHOCTD 110 TOJAHON apMaTypHOU CTAJIH:
2508

[1 ==— = 2435,7/4.
1,03 T/
[Tpon3BOUTENBHOCTD 10 TOHON KaTaHKH:
2508
[1=——~= 2442,7/4.
1,027

CpeHHHH qacoBas IIpOU3BOAUTCIIbBHOCTL CTaHA:

Il = e ~ 2438,7/4.

2435 2442
HomunanbHoe uncio 4acoB paboThl B roa1y:

Yyom = 8760 — 24 - 10 = 8520u.
Texymme npocton Y., , 6epyTcs B MPOIEHTaX OT HOMHHAIBHOTO YUCIIA YaCOB PAOOTHI:
Upn = = 8520 =426 4.
DaKTUYECKOe YHCIIO YacoB pabOThI CTaHa:
Ygpar = 8760 — 426 = 8334 4. .
["omoBasi MPOM3BOAUTENBHOCTD CTaHA!
Mo, = 24388334 = 20318292 1/T.
Koaddumuent pacxoma Merasia npu Mpou3BOJCTBE apMaTyphl:
kpn = 1,03,
BbIxos roiHOTO Mpy IPOU3BOJICTBE apMaTypPhI:
Bl'=1/1,03 = 97%
Koadduiment pacxoaa Metaia mpy NPOU3BOJCTBE KATAHKU:
kpn = 1,027,
BI)IXOI[ TOAHOTO ITPU MPOU3BOACTBE KATAHKH:
Bl =1/1,027 = 97,4%
BAPHUAHTHI JJISI BRINOJHEHUSI CAMOCTOSITEJTbHOM PABOTBI

Ne Ucxonuer | Macca
N Takt
Bapua | Twum craHa i 3aroToB CoprameHT cTaHa
MPOKATKH, C
HTa Marepuan | KH, T
1 Tpuo Karanbrit 30 50 Jluct tonmuua: 2 mm (40%),
(Jlayra) cis10 4mm (20%), 6 MM (40%)
2 HenpepeiBa | JluToii 35 5 Jluct Tonuna: 2 MM (30%), 2,5
prid HICT'TI cis10 MM (20%), 3 mm (50%)
3 TJIC Karanbrit 40 35 Jluct TonmuHa:




cis10 10 mm (80%), 16 mm (20%)),
4 ZO-BaﬁKOBH Pynon 15 6 KECTh
Jlucr TonuuHa:
S HMICXIT |~ Pynow | 25 4 1,5 mm (70%) 1,75 (30%)
Jluct
PeBepcuBH TOJIIIMHA!
6 | uicran x| PYn | 20 35 1,25 mm (90%)
1,6 mm (10%)
Henpepsr Kpyr 8 (50%)
7 hf{i?;i;z? BHO JINTAs 2,5 3 Kpyr 10 (30%)
3aroTOBKa Ksagpar 6 (20%)
Cpennecop Kpyr 16 (50%)
8 THBIN CTaH buiom 4 4 Kpyr 18(50%)
9 Kp YITHOCOP birom 6 4 VYronok 16 (100%)
THBIW CTaH
Henpepst o
10 HvaBOJquH BHO JIUTast 2,2 3 Kpyr 6 (30 /(?)
B cTaH Kpyr 6,5 (70%)
3aroToBKa

KoHTpoJibHbIE BOPOCHI

UYro Takoe MpOUu3BOAUTEIILHOCTh IPOKATHBIX CTAHOB?

UTo Takoe TaKT MPOKATKH?

J1s yero HeoOX0IMMO 3HATh TPOU3BOAUTEIBHOCTD IPOKATHBIX CTaHOB?
OT4ero 3aBUCHUT MTPOU3BOUTEIBCHOTH POKATHBIX CTAHOB?

Yro Takoe BbIXOJ T'OAHOT0?

Jl51g 4ero HyXeH pacXoAHbIN KOdPPuIreHT?

Ortuero 3aBucT K03(pPuuneHT pacxoaa Mmerania?

Kaxkoe xonudecTBO 4acoB pabOTarOT MPOKATHBIE CTaHbBI?

Jlnist uero npumeHsercst Ko3((GUIMEHT UCTI0JIb30BaHUs?

0. Kak paccuntBaercs rogoBas IpoU3BOAUTENBHOCTh MPOKATHBIX CTAHOB?

BOoo~NoOhwDE

Bbubéanorpadguyeckuii cnucok
TexHoI0rHus MPOKAaTHOTO MPOU3BOACTBA: YueOHUK /i1t By30B/I'pynes A.IL., Mamkun JL.O.,
Xanud M.U. - M.: Metaiyprusi, 1994, 656 c.




IMPUJIOKEHUE 2 _
OIEHOYHBIE CPEACTBA AJIA ITPOBEAEHUWSA ITPOMEXYTOYHOU
ATTECTAIIMN

CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemblie pe3ynbTaThl
o0ydeHus

O1neHOYHBIC CPEACTBA

[1K-4 - cnocoOHOCTBIO OMpeeNsiTh HOMEHKIATYPy HU3MEpSEMbIX U KOHTPOJHMPYEMBIX MapaMmeTpoB

NpoAYKIMKU W TCXHOJOIMYCCKUX IIPOLCCCOB,

YCTaHaBJIMBATb ONTUMAJIBHBIC HOPMBI TOYHOCTH

U3MEPEHUI U TOCTOBEPHOCTH KOHTPOJIS, BRIOMPATh CPECTBA U3MEPEHUN U KOHTPOJIA, pa3padaTbiBaTh
JIOKQJIbHBIE NTOBEPOYHBIE CXEMBI U NPOBOJUTH NOBEPKY, KAIMOPOBKY, IOCTUPOBKY U PEMOHT CPEICTB

HM3MEpPEHUI
HOMEHKJIATYpy 1.O6mas XapaKkTepUCTUKA METAJLUTYPTHYECKOTO
U3MEpPIEMBIX U | IPOU3BOJICTBA
KOHTPOJIHPYEMBIX 2.CTpyKTypa MpOKaTHOTO IMPOU3BOJICTBA
napaMeTpoB  NpoAyKuuH, | 3.OCHOBHBIE BU/IbI IPOKATHON MPOTYKIIUU
IIPOLIECCOB; ponsb | 4. Knaccudukanus mpoKaTHBIX CTAHOB
OT/JEJIBHBIX KOMIIOHEHTOB | 5.OCHOBHBIE TEXHOJOIMUYECKHE ONepaltu B MPOKATHBIX
B TEXHOJIOTHYECKUX | [IeXax
npoleccax 6.00111e noa0XKeHus KaTMOpPOBKY IPOKATHBIX BAJIKOB
7.0cobeHHocTH pexknMa 00KaTH IPH MPOKATKe CIST00B
8.CKOpOCTHOM peKUM MPOKATKU
9.0cobeHHOCTH TayXCITUTKOBON MPOKATKH
10.CopTameHT 3aroToBOK
11. Tunel cTaHOB JUIsl IPOU3BOJICTBA 3arOTOBOK
3Hath 12.TIpousBoacCTBO 3aroTOBOK Ha
HETPEPHIBHO-3aTrOTOBOYHBIX CTaHAX
13.ITpon3BOACTBO 3aroTOBOK Ha TpPy0O03aroTOBOYHBIX
CTaHax
14. lehexThl 3aroTOBOK
15.CopTameHT penbcoB, OaloK U HIBEIJIEPOB
16.Tunbl cTaHOB JUId NMPOU3BOJCTBA PENILCOB, OATOK U
LIBEJIJIEPOB
17.TexHonoruueckue oOINepaluud IpU MPOU3BOJCTBE
peNbCcoB
18.KoHcepBanus, ynakoBKa U XpaHEHHE IPOBOJIOKH
19.VcrpolicTBO W Marepuai BOJIOK
20. lepexTbl MPOBOJIOKU M MEPHI UX MPEIOTBPAIIECHUS
21. JleeKTHI XOJIOAHOKATAHBIX JIUCTOB U TI0JIOC, MEPHI TI0
ux
OTIpeNeNsTh
HOMEHKJIATypy
HBMEPAEMBIX "1 1. Camocrosrenshas pabora: Pacuer
Ymerb KOHTPOJIMPYEMBIX
MIPOU3BOIUTENIEHOCTH ITPOKATHBIX CTAHOB.
napamMeTpoB MPOAYKIIUU U
TEXHOJIOTUYECKUX
IIPOIIECCOB.
HaBBIKAMHU BeIOOpa | 1. KypcoBoii npoekt Ha Temy: TexHOnorus npou3BoCcTBa
HOMEHKJIATYPbI XOJIOQHON KaTaHOU
B U3MEPSIEMBIX U | JINCTOBOM cTaiu.
faaeTh KOHTPOJIMPYEMBIX 2. KypcoBoii mpoekT Ha Temy: TexXHOJIOTHs IPOU3BOJICTBA
napamMeTpoB ropsueKaTaHou

JIUCTOBOM CTaJIU.

ITK-6 - cnocoOHOCTBIO y4acTBOBATh B MPOBEIEHUHU CEPTUDUKAIIMY MPOTYKIINH, TEXHOIOTHUECKUX




CTpyKTypHBI
3IEMEHT

KOMIICTCHI UM

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHblE CpeCTBA

IIponecCcoB, yCJIyr, CACTEM Ka4CCTBA, IPOU3BOACTB U CUCTEM SKOJOT'MYCCKOI'0 YIIpaBJICHUS ITPCAIIPUATHUA

OCHOBHBIC BH/IbI

1.MeTopl MEXaHUYECKUX UCTIBITAHUM MMPOBOJIOKH
2.1IpeIOTBPALICHUIO U YCTPAaHEHUIO

3.JleexThl ropsiIeKaTaHBIX JIUCTOB U MOJIOC, MEPHI IO UX
MPEIOTBPALICHUIO 1

YCTpaHEHUIO

4. JlehexThl O:1FOMOB U CIISI00B

5. Tunsl CTaHOB ropsYel MPOKATKU

6.Pacnonoxxenne o00py10BaHUS TOJICTOJIMCTOBBIX CTAHOB
7. TexHOJIOTHS TPOKATKHU TOJICTHIX JIHCTOB

8.Marepuan u npouiIupoBKa BaJIKOB TOJICTOJHMCTOBBIX
CTaHOB

9.XapakTepucTUKa UIMPOKOMOJIOCHBIX HENPEPHIBHBIX U
MOJTYHETIPEPBIBHBIX CTAHOB

10. TexHomOTHs ropsyeii MPOKATKU MIMPOKUX MOJIOC

3nats MIPOYKLIMH 11.Marepuan u PO UINPOBKA BAIKOB HIMPOKOMOIOCHBIX
METaJLTyprHYeCKUX CTaHOB ropsiyeit
HNpEANPUATHI [IPOKATKHU
12.006mas XapaKTEepPUCTHKA MIPOU3BOCTBA
XOJIOHOKATAHBIX JINCTOB
13. Tumbl cTaHOB XOJI0THON TIPOKATKH
14. TexHONOTHSI TPOU3BOJCTBA XOJOJHOKATAHBIX JIUCTOB
U3 YIJIepOAUCTON CTalu
15.0Oco0GeHHOCTH TPOU3BOICTBA KECTH
16.Marepuan 1 npopuINpPOBKa BAJIKOB CTAHOB XOJOIHOMN
MIPOKATKH
17.006mume nmoHATHs O BOJIOUYEHHE TPOBOJIOKU
18.CoprameHT  Ki1acCH(pHUKALNS CTaTHHON MPOBOJIOKH
19.Knaccudukainust BOJOYMIBHBIX MaIIHH
20.YcrnoBHbIE 0003HaYCHUS OTEUYECTBCHHBIX
BOJIOYMJIBHBIX MAIIMH
OTPEACIIITE — HAPAMEIPDL, | ¢ ooy 10cTosTenpHas pabora: OmpeneneHue mapaMmeTpoB
Ymerb BIMSIOIIME HAa KadyecTBO
negopMaluu Ha COPTONPOKATHBIX CTaHAX.
MPOYKITHH
HaBBIKAMU BbIOOpa | 1. KypcoBoii mpoekt Ha Temy: TexHOJIOTus IPOU3BOJCTBA
Brazers TEXHOJIOTHYECKOTO THYTBIX npovq)pmeﬁ.
nporiecca  mpou3BoicTBa | 2. KypcoBoii mpoekT Ha Temy: TeXHOJIOTHs POU3BOICTBA
METAJUIONPOTYKIIUU COPTOBOI cTaJIN.

[1K-12 - ciocoOHOCTHIO MPOBOAUTE MEPOIIPHUSTHUS IO KOHTPOJIIO U TOBBIIIEHUIO KAUYeCTBA MPOLYKIUH,
OpraHHu3aIi METPOJIOTHYECKOro obecredeHus pa3paboTKu, MPOM3BOACTBA, UCIIBITAHUH, SKCILTyaTalluu

" YTUWIN3allun

3HaTh

OCHOBHBbIE TEXHHYECKHE U
KOHCTPYKTHUBHBIE
XapaKTePUCTHKU
MPOIYKIINH

1. JlomioTHUTENTFHBIE OTIEpPAIMH TI0 IMOATOTOBKE METalIa K
BOJIOUEHHIO

2.00pBIBBI U CBapKa KOHIIOB TIPOBOJIOKH

3.Ha3zHaueHne cMa3Ku Mpy BOJIOYECHUU

4. TIporecc BOJIOYEHUS

5. Tepmuueckast 06paboTKa MPOBOJIIOKH

6. TexHONIOrHYECKHE OIepani 1Mo 00pabOTKe TOTOBOM
MIPOBOJIOK

7.3agaun KaIMOPOBKH MPOKATHBIX BAJIKOB




CTpyKTypHBI

[Tnanupyemble pe3ynbTaThl

JJIEMEHT O1neHouHbIE CPECTBA
oOyueHus
KOMIIETEHIINH
8.Kimaccudukanms kanudbpon
9.2nemeHTHI KamubOpa
10.CucreMsbl BHITSHKHBIX KaJTMOPOB
11.KanuOps! 1u1st TPOKATKU (GacOHHBIX poduiieit
12.PacnonioxxeHue KaauOpoB Ha BaJlkax
13.CopramenT 6110MOB U CIII00B
14. Tunsl 065KMMHBIX CTAaHOB
15.Kparkast xapaKTepUCTHKa OJFOMUHTOB U CISIOMHIOB
16. TexHONMOTHYECKUN TPOIIECC MPOU3BOJICTBA OJFOMOB H
ci100B
OTIpe/IeIsATh HOMEHKIIATypy
M3MEPSIeMBIX " .
1. CamocrosarenbHas padora: Pacuer pe:xxumoB 00xkaThit
KOHTPOJIUPYEMBIX
YmeThb HADAMETPOB TpomyKumy ¥ | B "HCTONPOKATHEX
P p POLYK CTaHax.
TEXHOJIOTHYECKHUX
MPOIIECCOB;
HaBblkamu  ompezaenenus | 1. KypcoBoil mpoekt Ha TeMy: TexHOnOrus: npou3BoOACTBa
ATarOB TEXHOJIOTMYECKOTO | IPOBOJIOKH.
Buaners

nporecca

2. KypcoBoii mpoekT Ha TeMy: TexXHOJIOTrHs IpOU3BOCTBA
OecIIOBHBIX TPYO.

[1K-16 - ctocoOHOCTBIO COCTABIATH rpauKu PadOT, 3aKa3bl, 3asBKU, HHCTPYKIUH, TOSICHUTEIbHBIC
3aIIUCKH, CXEMBbI U APYTI'YI0 TEXHUYECKYIO TOKYMEHTALIUIO, a TAKXKE YCTAaHOBJIECHHYIO OTYETHOCTD 110
YTBEP)KJICHHBIM (popMam B 3a/laHHBIE CPOKH

3HaTh

dbopMy  OTYETHOCTH  TIO
pe3ynbraTtam
TEXHOJIOTHIECKOTO

mponecca

1. OnHOKpaTHBIE BOJIOYHIIBHBIE MAIITUHBI
2. MHOTOKpaTHBIE BOJIOYHJIbHEIC
CKOJIbKEHHUEM TPOBOJIOKH

3. MHOTOKpaTHBIE BOJIOUUIIbHBIE MAIIMHBI Mara3MHHOTO
THIIA

MalllMHBbI co

4. MHOTOKpaTHbIE BOJIOYMJIBHBIE MalIuHbI c
CHUHXPOHHU3AIMeEN CKOpoOCTeH IIPOMEKYTOYHBIX
6apabaHoB
5. BcrmomorarensHoe o0opyaoBaHUE IS BOJIOYECHHS
IIPOBOJIOKH

6. OcHOBHEBIE Y3JIBI ¥ A€TAJIM BOJOYUJIIBHBIX MallliH

7. TexHonorus IIPOU3BOJCTBA IIPOBOJIOKH u3
HU3KOYTJIEPOAUCTON CTaIN

8. TpaBieHue 1 MOArOTOBKA IMPOBOJIOKU K BOJIOYECHHUIO

9. TexXHOIOTHIECKHIA MpOoIIECC MMPOU3BOJCTBA

JIByTaBPOBBIX OAJOK U IIBEJJICPOB

10. Tepex Tl penncoB, OAIOK U MIBEIICPOB

11. CopTaMeHT cOpTOBBIX Mpoduieit

12. Tumbl CTaHOB TS TPOU3BOJICTBA COPTOBBIX MpOoduiIeit
13. TexHonornyeckue onepanuud MpU POU3BOJCTBE
COPTOBOM CTaIN

14. JledexTsl COPTOBOI CTATN

15. CopTraMeHT NpoBOJIOKU-KaTaHKU
16. Tunsl POBOJIOYHBIX CTAHOB

17. TexHomornuecknue IMpoOIECCHI
IIPOBOJIOKH-KATaHKU

18. CopTaMeHT TUCTOBOrO MpOKaTa

MpH  TPOU3BOJCTBE




CTpyKTypHBI

[Tnanupyemble pe3ynbTaThl

JJIEMEHT O1neHouHbIE CPECTBA
oOyueHus
KOMIICTCHITHH
19. TpeboBanms K TUCTOBOM MPOTYKIIHH
20. Ucxonubie MaTepuaibl JIMCTOIIPOKATHOT O
IPOM3BOJICTBA
YUTATh OTYETHI 0
1. CamocrosarenbHast pabota: PacueT TeXxHOJIOTMUYECKHX
pe3yibTarax
YmMerhb . PEKUMOB TIPH
MIPOU3BOICTBEHHOMN
IIPOU3BOJICTBE MPOBOJIOKH.
TSI TeITbHOCTH
HaBblkaMu  cocTasiieHus | 1. KypcoBoii nmpoekt Ha Temy: TeXHOIOTHs POU3BOICTBA
Brazers OTYETOB O pe3yJbTarax | aBTOMOOMIILHOTO JIUCTA.
MIPOU3BOJICTBEHHOMN 2. KypcoBoii mpoekT Ha Temy: TexXHOJIOTrHs TPOU3BOICTBA

ACATCIIBHOCTH

IOJIOCOBOI CTaJIN.




