MHUHUCTEPCTBO HAYKH Y BEICIIET'O OBPA3SOBAHW A
POCCHHUCKOHU OEJEPAITUHU

) DenepanbHOe TOCYIapPCTBEHHOE GIOKETHOE 00pa30BaTeNbHOE YUPEKICHUE
BBICIIIETO OOPA30OBAHHU
«MarHHTOTOpPCKHit TOCYAapCTBEHHBIN TeXHMUeCKHH YHIBepeHuTeT M. .M. HocoBay

PABOYAA ITPOI'PAMMA JHUCHHUIIIMHBI (MOJYJLT)

TEXHOJOI'HA ITPOH3BO/CTBA ITPOBOJIOKH

HanpasneHne ToATroTOBKH (CIIEITHATEHOCTE)
22.03.02 Metamryprus

HarmpapneHHOCTH (TIpOQHITE/ CTIEITHATH3AIH) TIPOT PaMMbI
O6paboTKa METAIUIOB U CINIABOB AaBIeHHEM (METH3HOE TIPOH3BOICTRO)

YPpoBeHS BBICIIEr0 00pa30BaHKd - GaKalaBpHaT

®opma 00yUeHHT
3a0UHaqd

HHcturyt/ hakymprer  Drman B T. Bemoperx
Kadenpa MeTtamryprum 1 cTaHIapTH3AIIH
Kype 3

Maruuroropck
2022 oz,



PaGouag mporpanmma coctabineHa Ha ocHoBe MI'OC BO - GakamaBpHar IO HallPaBIIEHHIO
roaroTopku 22.03.02 Meramyprig (iprkas MunoGpHaykn Pocerm ot 02.06.2020 1. Ne 702)

PaGoyas IporpaMma paccMOTPeHa H 0f00peHa Ha 3acelaiiH KadeApsl MeTamuTyprim u
CTaHAAPTH3AIHH
10.02.2022, mporoxom Ne 4 x B
3aB.Kaenpoit (> C.M.TOIOBH3HHH

PaGouag nporpamma ogoSpeHa MeTOAHUECKOH KoMuccHel Dumman b I. bemopenxk
15.02.2022 r. mportoxom Ne 5 P
HpeﬂcenaTeJIb/% A H.P. Xamszuna

AT

PaGouag mporpamma coCTaBIeHa:

JOmIeHT Kadenpbl MuC, KaHA. TEXH. HAYK e T C.M. I'onoBH3HHH
PerieHseHT:
Hau. % HCCIIEN0BATENBCKO-TEXHOTOTHIECKOTO OTHeNa ,

=

> —- » JIL.3. IleixoB




JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa 1 o100peHa i peanm3anuu B 2023 - 2024
y4eOHOM TOIly Ha 3aceaHnu Kadenpsl MeTaTyprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kaenpoit M.IO. Ycanos

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u oJo0peHa s peanusanuu B 2024 - 2025
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTaypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AUH

IIporokomor _ 20 r. Ne
3aB. kadenpoit M.IO. YcanoB

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peann3anuu B 2026 - 2027
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTU3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

HensiMu ocBOCHUA NUCHUIUIUHBI « T€XHONOTHS MPOU3BOJICTBA MPOBOJIOKW» SIBIISECTCS
dbopMupoBaHHEe Yy CTYICHTOB 3HAaHWA B OOJIACTH TEOPETUYCCKUX OCHOB TIOCTPOCHHUS
panro-HABHBIX PEKUMOB IJIACTHUECKOH AedhopMaluu npu 00padoTKe METAIIOB JIaBJICHUEM.

3ama4yy QUCIUIIINHEL

— (opmupoBaHuEe y CTYJEHTOB OCHOB 3HAHHMH O 3aKOHOMEpPHOCTAX mpoiieccoB OM/I:
MpOKaTKe, BOJIOYEHUH, OCAJIKE, TPECCOBAHUH, IITAMIIOBKE U IPYTHUX BU0B 00pabOTKH;

— YCBOCHHE TUIOTE3, 3aKOHOB, TeOpuit TSt oTpeIeTICHUS
HaIpsHKEHHO-1e(OPMHUPOBAHHOTO  COCTOSIHUSI,  KMHEMAaTUYECKMX W DHEPTrOCHIOBBIX
XapaKTepUCTUK, NPO-THO3UPOBAHMA pa3pyllICHHs MeTaula MpH IUIlacTHYeckoi o00paboTke,
yIIPaBJICHHE KAa4€CTBOM POy KIMH, U3TOTOBIIIEMOM C UCIIOJIb30BaHUEM TporeccoB OMJI;

— 0o0peTeHne HaBBIKOB M YMEHHS Ha OCHOBE 3THUX 3HAHUM ONMHUCHIBATH U aHAJIM3UPO-BaTh
HaNpsHKEHHO-AePOPMUPOBAHHOE COCTOSIHUE, KWHEMAaTUYECKUE U CHJIOBBIE XapaKTepPU-CTUKU B
Pa3IMYHBIX TEXHOJIOTHYECKUX npoueccax OM/I.

2 MecTo 1UCHMILVIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

JuciunnuHa TexHonorus Mpou3BOJCTBA NMPOBOJOKHU BXOJUT B 4acTh YUYEOHOIO IUIaHA
(dopMupyemMyro ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHUI 00pa30BaTeIbHOM IPOTPAMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOIuMBI  3HaHUS  (YMEHUs,  BJAJeHus),
c(OopMUpPOBaHHBIE B Pe3yJIbTAaTe U3yUEHHS AUCLUIUIMH/ IPAKTHK:

MarepuanoseneHnue

MexaHnka MaTepuasoB U OCHOBBI KOHCTPYHPOBaHUS

OCHOBBI METAJLUTy prU4€CKOTO IPOU3BOACTBA

Maremaruka

®dusuka

dusnueckast XUMHUs

3HaHus (yMEHUs, BIAJCHHA), TOJTy4YCHHbIC MMPH U3YYCHUH JAHHOW JUCIMIUIMHBI OyayT
HEOOXOAMMBI JJISl U3Y4YCHUS TUCIUILTUH/TIPAKTHK

O6opynoBanue nexoB OMJ[

[IponsBoacTBEHHAs - TPAKTUKA MO TOJIYYCHUIO NMPO(ECCHOHATIBHBIX YMEHHH M OIBITa
npodeccnoHanbHOM NeITeTHLHOCTH

KHUP

Hogeble TexHonornueckue pemienus B mpoueccax OM/]

[ToaroToBKa K 3aIIMTeE U 3aIIUTa BBIITY CKHOW KBAJIM(UKALIMOHHON pabOThI

[IpousBoncTBEHHAs — MPEAAUIIOMHAs MPAKTHUKA

TexHomnorus riay6okoi nepepaboTKH METAJUIOB

TexHonOTUsS MPOU3BOACTBA METAIIONU3 I

3 KomneteHuuu ody4aromierocsi, opMupyembie B pe3yJibTaTe OCBOECHHS

JUCHUIUIMHBI (MOAYJIA) M INIAHUPYEMble Pe3yJbTAThbl 00 y4eHHUs

B pesympraTe OCBOCHHS AUCHMIUIUHBI (MOIyssi) «TeXHOJOTHS TMPOW3BOJCTBA
MIPOBOJIOKM» 00 YJAIONTHICS TOJDKEH 00J1a1aTh CIIS Y FOIIUMU KOMIIETE HITUSI MM :

Kox naaukaropa NHaukaTtop 10CTHKEHHS] KOMIICTCHITUI

I[IK-1 TortoB OIIpCACATL OPraHU3allMOHHBIC KW TCXHHYCCKHC MCPbI [OJII BBIIIOJIHCHUA
IMPOU3BOACTBCHHBIX 3a,I[aHI/II71 IO BBIITYCKY KaHATOB, KOpAd, apMaTypPHBIX npsu:[eﬁ H IIPOBOJIOKH
IIPOMU3BOACTBCHHBIMHU IIOAPA3ACIICHUAMN

IK-1.1 AHanmm3upyer  yCTpOWCTBO, COCTaB, Ha3HAuYE€HHUE, KOHCTPYKTUBHbBIE
0COOEHHOCTH, MPUHIMI PabOTHI, MpaBMWIa HKCIUTyaTalluM U TEXHUYECKOTO
oOciyxuBanuss 00Opy/lOBaHMS, NPUOOPOB M MEXAHW3MOB LieXa IO
POU3BOJICTBY KaHATOB, KOPJIa, ApMAaTYPHBIX Mpsijied U




IPOBOJIOKH.

[K-1.2

AHanu3upyeT TEOPUIO U TEXHOJIOTUIO TEPMUYECKOI 00pabOTKH, TpaBICHHUS,
BOJIOYEHMUS IIPOBOJIOKHU. AHnanuzupyer HoKa3aTenu paboThI
TEXHOJIOTUYECKUX Y4YacTKOB IleXa 10 TPOU3BOJACTBY METH30B IpU
BBINIOJTHEHUU TPOU3BOJCTBEHHbIX 3aj1aHuil. [lpuHumaer pemeHus o
BHECEHHHM PErVIAMEHTUPYEMBIX KOPPEKTUPOBOK B  TEXHOJOTHYECKHX
npolieccax y4acTKOB IieXa M0 NPOU3BOJICTBY KaHATOB, KOpAa, apMaTypHbIX
ODANEH W IDOBOJIOKH.

IK-1.3

AHanm3upyeT U3MEHEHUs ToKa3aTeliell mpoliecca MPOU3BOJACTBA METU3HOM
npoaykiui. KoHTpoimMpyeT KaduecTBO METHU3HOW MPOIYKIMKA HAa CTaaHsIX
TEXHOJIOTHYECKOTO IIPOIECcca U TOTOBOM MPOIYKIIHH.




4. CTpykTypa, 00b€EM U coepKaHne TUCHUTUITHHBI (MOTYJIs1)
OO0mast TpyA0eMKOCTh TUCIMILTHHBI cocTaBiseT 3 3a4eTHbIX equamil 108 akan. wacoB, B TOM
qucie:
— KOHTaKTHas pabota — 8,6 akaJ1. 4acoB:
— ayJUTOpHAs — 6 aKaJI. YacoB.;
— BHeayIuTopHas — 2,6 akaJi. 4acos;
— caMocTosTebHas paboTa — 90,7 akaj. 4acos;
— B popMe npakTuIecKoi moarotosku — 0 akas. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJi. Jac

dopMa aTTecTalyu - YK3aMEeH

AynuTtopHast s e
KOHTaKTHas padora E = dopMma TeKyILero
=g
5] Bu KOHTPOJS
Paznen/ tema g, (B axan. yacax) ER A . p Kon
> & ©|caMOCTOATENBHON | yCIeBaeMOCTH U
JMCLUTITHBI T [ . | xommerenm
o & paboThI TIPOMEXYTOUHOU
nab. |mpakr. | € & ATTECTALIN
Jlek. s S Ht
3aH. san. | § &
1. Pamen 1
1.1 Bsenmenme. OOmas
XapaKTepUCTHKa
BOJIOYHIIBHOTO IoaroroBka
MIPOM3BOCTBA. 4 4 MIPAKTHYECKOMY VYcTHBII onpoc
PazButne METHU3HOTO 3aHATHIO.
mpou3BozcTBa B Poc-cuu u
3a pyOexoM.
1.2 CoprameHt
MIPOBOJIOYHBIX U3JICTIHH.
OO6nacTh TpPUMEHEHUS U
TpeOOBaHUS K KadyecTBy| ToaroToska K,
MIPOBOJIOKH. 4 4 MPAKTHYECKOMY YcrTHBIH ompoc.
Knaccudukanus o 3aHATHIO.
pasMepam, Ha3HAYCHHUIO,
COCTOSIHUIO TIOCTABKH,
MapKaMm CTald.
1.3 Ocuosrbie| 3
TEXHOJIOTHYECKHE  CXEMBbI
COBPEMEHHOTO
BOJIOYHJIBHOTO
MIPOM3BOJICTBA.
IIpousBoacTBO IPOBOJIOKU
N TloaroroBka K,
u3 HU3KOYTTIEPOAUCTOH
IPAKTUYECKOMY
CTaJIN. IIpousBozacTao SAHSTHIO AynurtopHas
MPOBOJIOKM M3 CpEIHEe- W 5 5 ) KOHTPOJIbHAS
Iloaroroska k
BBICOKOYTJIEPOAUCTHIX . pabota Nel
. KOHTPOJIEHOH
MapokK CTanei.
pabore.
IIpousBoacTBO IPOBOJIIOKU
W3 CTald AYCTEHHTHOTO
KJiacca. TexHomnorust
MIPOM3BOACTBA  MTPOBOJIOKH
u3 cram  (heppUTHOTO
KJlacca




1.4 TlonroToBKa CTPYKTYpbI
U TIOBEPXHOCTH IIPOBOJIOKH
K BOJIOYEHHUIO.

Cnoco6b!  TepMO0OPadOTKU
MPOBOJIOKH, MX  aHaJM3.

TloaroroBka K,

Bupet MOJICMAa304HbIX
N MPAKTHYECKOMY
MOKPBITHH, TEXHOJOTHUS WX AynuTopHas
3aHATHIO.
HAaHECEHUS u 5 5 KOHTpOJbHAs
IToaroroBka k
XapaKTepUCTHKA. N pabora No2
KOHTPOJIBHO
TpeboBanus,
pabore.
NpeABSIBISIEMbIE K CMa3KaM
s BojodeHus. JledexTsl
IPOBOJIOKH, TPHYAHBI HX
BO3HUKHOBEHMS U IIyTH
yCTpaHeHusl.
15 CrpykTypa IMoaroroska K,
BOJIOYMJIBHBIX IIEXOB. IIPAKTHYECKOMY
AynuTtopHast
OcHOBHEBIE OTJETICHHS]] 3aHATHIO.
4 4 KOHTPOJIbHAS
LIEXOB COBPEMEHHOTO IoaroroBka
N pabora Ne3
CTaJIEIPOBOJIOYHOTO KOHTPOJIBHOH
MIPOM3BOACTBA. pabore.
TloaroroBka K,
1.6 Knaccudukanus MIPaKTHYECKOMY
AymutopHast
BOJIOYHIIBHBIX IEXOB, 3aHSATHIO.
acrpesieleHne 4 4 Ioaroroska KOHTPOTBHA
pacpet A N pabota Ned
TEXHOJIOTHUECKUX TIOTOKOB KOHTPOJIBHOH
pabore.
1.7 CocraB OCHOBHOTO U
BCIIOMOTaTeIILHOTO
00opynoBaHUSL.
BonounnbHbIe CTaHBbl, Moxaroroska K,
KOJIITaKOBBIE TIeYH, 4 4 MIPAKTHYECKOMY YcrHEIH ompoc.
TEePMOTpaBIIIbHEIE, 3aHATHIO.
TEPMOLITHKOBAJIbHBIE
arperarsi, HaMOTOYHOE
o0opyznoBaHHE.
1.8 Kraccndukarms
BOJIOYHJIBHBIX CTaHOB.
CraHbl OTHOKPATHOTO U
TloaroroBka K,
MHOTOKPATHOTO BOJIOUCHUSI. .
4 4 MIPaKTHYECKOMY YceTHBII onpoc
CraHbl CO CKONBXKCHUEM,
3aHATHIO.
06e3 ckonmxeHus. CraHbl
Mara3uHHOTO THII,
MIPSIMOTOYHBIC U JIP.
HUrtoro o pazneny 34 34
Hroro 3a cemectp 34 34 9K3aMeH
Hroro no aucuurumHe 34 34 9K3aMEH




5 O0pa3oBaTtesibHbIE TEXHOJIOTUH

Hns  peanuzanuu  TOPEIyCMOTPEHHBIX BHJIOB  y4eOHOW paboThl B KauyecTBe
00pa3oBaTeNbHBIX TEXHOJOIMH B MPENOJAaBaHUU AMCHMIUIMHBI «TeXHOJIOTHS NPOU3BOJCTBA
IIPOBOJIOKW» HCIOJIB3YIOTCS TPAAULIMOHHAS M MOJYJIBHO - KOMIIETEHTHOCTHAsl TEXHOJOTHHU.
[lepenaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHUM M (OPMUPOBAHHE OCHOBHBIX IpPEICTaBICHUM
nmo kypcy «TexHomorus mpou3BOACTBA IPOBOJIOKW» MPOUCXOJUT C HCIOJIb30BaHUEM
MYJIBTUMETUHHOTO 000pYA0BaHUS.

Jlexuu mpoOBOJATCS Kak B TPAAUIIMOHHON QopMe, Tak U B popMe JIeKIUH-KOHCYIbTalHH,
I7le TEOPETUUECKH MaTepuall 3apaHee BbIAAETCA CTYJAEHTaM JJIsi CAaMOCTOSITEIbHOTO M3yUYEHHs,
JUIs  TOATOTOBKM BOMPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKIUS TMPOXOJUT MO THITY
BOIPOCHI-OTBETHI-TUCKY CCHS.

CamocTosTensHast paboTa CTyIGHTOB IOCTPOEHA TAKMM 00pa30oM, YTO B MPOIIECCE PabOTHI
CTYJIEHTBI 3aKPEIUISIIOT 3HAHUSI, [T0JTyYeHHbIE B IIPOLIECCE TEOPETUIECKOTO O0yUEHUs], TEM CaMbIM
(dhopmupyIOT npodeccroHaIbHbIE YMEHUS U HaBbIKU. BbINoIHEHHE KypcOBOro Mpoekra Tpedyer
OT CTyJEHTa aHalu3a MpPOOJIEMHOM CUTyalluH, BHIOOpA CPEACTB M METOJOB €€ pEIleHUs, T.C.
camocTosATeNbHas paboTa HE OrPaHUYMBAETCS TOJBKO YCBOCHHEM TEOPETUYECKUX 3HAHUI, OHa
Takke (GOPMUPYET MPAKTHUYECKUE YMEHHS M HABBIKM, a TAKXKE YMEHHUS HCCIEOBATEILCKON H
TBOPUYECKOH e TEITbHOCTH.

B mponecce u3ydeHus IUCLUIUIMHBI OCYLIECTBIIIETCA TEKYIUUM W INEPUOJUYECKUN
KOHTPOJIb 32 pe3yJIbTaTaMU OCBOEHMs y4eOHOro Kypca. TeKyIuid KOHTPOJb OCYIIECTBISETCS
HETIOCPEACTBEHHO B MPOIIECCe YCBOSHMS, 3aKpeIyIeHns, 0000IEeHNsI U CUCTEMAaTH3alluy 3HAaHU M,
YMEHH, BIAJCHUs] HaBBIKAMU M TIO3BOJIAET OMEPATUBHO JHATHOCTHUPOBATH M KOPPEKTHUPOBATH,
COBEpIICHCTBOBATh 3HAHUS, YMEHMS U BIaJICHHE HAaBBIKAMU CTYJIEHTOB, O0O€CIeUYnBaeT
CTUMYJHPOBAHUE W MOTHUBAIMIO HUX JESATEIbHOCTH HAa KaXIOM 3aHATHUH. TeKyIuid KOHTPOJIb
oCyIecTBIsieTcs B popme yCTHOTO ompoca (coOeceoBaHus ).

[IpomexyTouyHas aTTecTalys, LelIblo KOTOPOH sABJseTcs 0000IIeHne U CUCTeMaTH3alHs
3HaHHWH, mpoBepka APPEKTUBHOCTH YCBOCHUS CTYJCHTAMH OIPENEIEHHOTO, JIOTHYECKH
3aBEpIICHHOTO COJEp)KaHUA Y4YeOHOTO MarepHuaia OCYILIeCTBIsieTcss B (GopMe  3allUThI
KOHTPOJIBHBIX PadoT.

HToT0BEII KOHTPOJI IO JUCITUILTAHE OCYIIECTBIISICTCS B (DOpME IK3aMeHa.

6 YueOHo-MeTOAHYECKOE ODecTieYeHIEe CAMOCTOSITEIbHOI PadoThI 00y4aAIIUXCS
[IpencraBneno B npuoxxenun 1.

7 OueHo4YHbIE CPeACTBA /1J1sl IPOBeAeHUs IPOMEXKYTOUYHOI aTTeCTAUU
[IpencraBiieHb! B IPHIOKEHUH 2.

8 YueOoHo-MeTOqMYECKOEe H NMHPOPMAIIMOHHOE 00ecedeH e TUCIHILTHHBI (MOTYJIsl)

a) OcHoBHAas JuTEpPaTYypa:

1. TonmoBuzauH, C. M. OCHOBHBIE TIOJIO)KEHHUS TEOPHUU BOJIOYCHHS TTPOBOJIOKH : yaeOHOE
noco6wue / C. M. T'omouszaun ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. ONT. AWCK
(CD-ROM). - 3ari. C THTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&show=dcatalogues/1/1130
099/2403.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr
AJICKTPOHHBIN. - CBeneHus noctymnHsl Takke Ha CD-ROM.

2. TonoBuzuuH, C. M. OCHOBHbBIE TMOJIO)KEHHUS TEOPUM M TEXHOJIOTUM BOJOUYEHUS
IPOBOJIOKK : y4yeOHOoe mocobue [mist By3oB] / C. M. T'osoBu3HHMH ; MarHMTOTOPCKHIA TOC.
texHudeckuil yH-T um. I'. 1. HocoBa. - Marnuroropck : MI'TY um. I'. . Hocoga, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1681-4. - 3arm. ¢ Turyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4029.pdf&show=dcatalogues/1/1532
657/4029.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr

v
AmarTnnarTir - ( pamauaa



noctymHbl Takke Ha CD-ROM.

0) lonosHUTeILHAS JINTEpPaTYypa:

1. XaputoHoB, B. A. [Ipou3BoACTBO NPYKMHHOM MPOBOJIOKH : yueOHOe nocobue / B. A.
XapI/ITOHOB . 9. TamsimoB ; MI'TY . - Marautoropck, 2013. - 151 c. : un., quarp., cxemsl, Ta0JI.

URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=605.pdf&show=dcatalogues/1/11041
74/605.pdf&view=true (mara oopamenwus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JEKTPOHHBIH. -
ISBN 978-5-9967-0342-5. - ImeeTcst meyaTHBIN aHAJIOT.

2. Tynynos, C. A. Teopust 00pabOTKH MeTaioB aaBieHueM . Kypc sekiuii / C. A.
Tynymos, H I'. lllemmryposa, O. H. Tynynos ; MI'TY, kad. OM/I. - Maruuroropck, 2010. - 175
c. Ui, rpad., CXEMBI, Tad. - URL.:
https: //magtu informsystema.ru/uploader/fileUpload?name=308.pdf&show=dcatalogues/1/10683
41/308.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

3. WlemmypoBa, H. I'. Knaccudukanus kak MeTOJ MOHMCKA TEXHUYECKOTO PELICHHUS.
Pacyer maBieHus meraiia Ha MHCTpyMeHT B mporeccax OMJI : yuebnoe mocobue / H. T.
HlemmypoBa, C. A. JleBanmosckuii, M. M. Jlor¢ppaxmanoa ; MI'TY, [kad. OMJ]. -
Maruutoropck, 2011. - 61 ¢ : wum, cxems, Tabm, Homorp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=487.pdf&show=dcatalogues/1/10878
03/487.pdf&view=true (nara o6pamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 371€KTPOHHBIH. -
HNwmeercs neyatHblii aHAJIOT.

4. Ilemmyposa, H. I. O6paboTka MeTayioB aaBieHueM (0Ommi Kypc) @ yueOHoe
nocobue / H. T'. lllemmrypoga, /1. O. ITycroBoiitoB ; MI'TY. -MaFHI/ITOFOpCK 2013.-142c. : un.,
CXEMBI, TaoI. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=618. pdf&show dcatalogues/1/11078
23/618.pdf&view=true (mara ooparenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0381-4. - ImeeTcst meuaTHBIN aHAJIOT.

5. XapuroHos, B. A. [Ipou3BoAcTBO BOJIOYEHHEM NPOBOJOKH U3 HU3KOYTJIEPOIUCTHIX
MapoK CTald : MPOCKTUPOBAHUE, TEXHOJOTHWS, 00OpynoBaHue : ydeOHoe mocodue / B. A.
Xapuronos, M. B. 3aiinesa ; MI'TY, [kad. MMT] - Marunutoropck, 2011. - 167 c. : wr., Ta61.,
CXEMBI. URL:
https://magtu.informsystema. ru/uploader/flleUpload’>name 456.pdf&show=dcatalogues/1/10797
81/456.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 371€KTPOHHBIH. -
HNmeeTcs neyaTHbIi aHAJIOT.

6. XapuroHnos, B. A. IIpou3BOJICTBO METU3HBIX H3JICIHIA, UCTOPUS Pa3BHUTHUS . ydeOHOE
nocobue / B. A. Xapuronos, 1. I'. lly6usn ; MI'TY, kap. MuMT. - Maraurtoropck, 2010. - 91 c. :
WL URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 330.pdf&show=dcatalogues/1/10718
09/330.pdf&view=true (gara ooparenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JICKTPOHHBIA. -
Nmeercs neyaTHsI aHAJIOT.

B) MeToanueckue yKkazaHus:

1. XapuronoB B.A., UBannoB A.b. TexHosoruss mpou3BOACTBa MPOBOJOKH METOJIOM
TEPMOIUIACTUYECKOT0 pacTskeHusa: Meronuueckoe ykazanue Marnuroropek, ['OY  BIIO
«MI'TY»,— 2009. — 38c.

2. XapuroHoB B.A., VBannoB A.b., ['onoBusnun C.M., Myctaduna B.I'., UccinenoBanue
IPOIIECCOB IUIACTHYECKON aedopMalMu MpH pacTsbkeHuu: Meton. yk., Marnuroropek, I'OY
BITIO «MI'TY»,— 2009. — 44 c.



r) [IporpammHoe oGecrieuenne u UnTepHeT-pecypcebi:

IIporpammMuoe oGecneyeHne

Haumenosanue [10 Ne norosopa Cpok neiicTBuUs JIMICH3UU
7Zip cB00O/IHO pacnpocTtpansemoe [10 OGeccpoUHO

MS Windows | 171_09 or 18.10.2009 GeccpodHo
7(bemopenk)

MS Office

2007(Benoperix) K-171-09 o1 18.10.2009 OGeccpoUuHo

FAR Manager cB00OOIHO pacnpocTparsemoe [10 0eCcCcpOYHO

IIpodeccunonanbubie 0a3bl JAaHHBIX 1 HH(POPMALMOHHbIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CcpUiKa

CDez[epanLHoe rocy1apCTrB€HHOC 6IO,Z[)KCTHOC
YUpPCIKACHUC ((CDG,I[epaJ'IBHBIf/'I HHCTUTYT HpOMbIH_IJICHHOI‘/'I
COOCTBEHHOCTH

URL.: http://www1.fips.ru/

Nudopmammonnas cucrema - EnuHoe OKHO AocTyma K
HHGOPMAIIMOHHBIM peECYPCaM

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

IMTouckoBas cucrema Akanemust Google (Google Scholar)

URL.: https://scholar.google.ru/

HammonanrsHas I/IH(I)OpMaI_II/IOHHO-aHaJ’II/ITI/ILICCKaﬂ
cucrema — Poccuiickuil HHIEKC HAayYHOT'O TUTUPOBAHUA
(PUHIL)

URL:
https://elibrary.ru/project_risc.asp

DrekTpoHHas 0a3a mepuoaMyYeckux m3ganuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MaTtepuajbHO-TEXHHYECKOE 00ecmeueHne JUCHUILTHHBI (MOYJIfl)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOe obOecrieueHme JUCIUIIIIMHBI BKJIFOYACT:




VY4eOHble ay IUTOPHUH [T IPOBEACHUS 3aHATHH JICKITMOHHOTO THIIA

Y4eOHble ayauTOpHM JJsI TPOBEACHHS MPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
WHIUBUIyAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJII W IPOMEXKYTOYHOW aTTeCTaluu
OcHamenne: MynpTUMEANIHBIE CPEACTBA XPAHEHHUS, TIEPEIavuH U TIPEACTABICHU HHPOpMAIN

Harnsinaele matepuanbl: ClpaBOYHBIE TAONMIIBI, TEYaTHBIH pa3gaTOYHBIA MaTepual
(3amaHus 1151 KOHTPOJIBHBIX padoT); yueOHUKHU U yueOHbIe TOCOOMS;

Buzneomarepuanbl, JEMOHCTPHUPYIOIIHE TEXHOJOTHYECKHHA TPOIECC  BOJIOYCHUS
MIPOBOJIOKH.

MakeTsl, ITaKaThl.

JlaGoparopust MexaHn4eCcKuX uctbiTanui ay. 307:

1. Komnex st MUKponumdoB.

2. Komnexmust Makpo1epeKToB ¥ U3JIOMOB.

3. MassTHUKOBBIH KOTIED.

4. ITpu6op MI' - 1 u cmeHHBIE TYOKH.

5. Ckpytka K-2

6. K-Pa3priBHas mammaa PM-5.

7. MaiuHa J1s1 UCTIBITaHKS IPOBOJIOKH Ha yCTAJIOCTb.

8. ITpubop 14 UcIbITaHUS TPOBOJIOKH HAa U3HOC.

9. Kospuutumerp NUKOC-1.

10. TpuGop IIMT-3.

11. MepuTenbHbIii HHCTPYMEHT.

12. TTpuGops! 111 U3MEPEHUS TBEPILOCTH 110 MeTo1aM bpunernis u Poksenna.

13. [leun TepmuyeCcKHeE.

JlaGopatopust pusuueckux cBoucTB aya.110.

Ocnamenue: Meramnorpadpuueckuit komrmuieke MET 1M, paspbiBHasg MaiimHa,
YJIBTPa3BYKOBbIE JE(PEKTOCKONbI M MarHUTOMETPbI, YCTAaHOBKA JJIsI TEPMHUYECKOTO aHaIN3a,
yCTaHOBKA JJII W3MEpeHus 3jeKkTpoconpotusieHus, wmoct MOJ/I-6; ko3prmurumerp
BuOpanmonHbiii; ycraHoBka TOJIC; marnutuble aedekrockombl, tuma EC-3 u IIMJ] 70;
yIbTpa3ByKoBoil gedexkrockon YJI2-12; marHutHas OamumcTuueckas ycraHoBka bY-3;
YCTaHOBKA JJIi WM3MEPEHUS TUHAMUYeCKoro Monyiyisi FOHra m BHYTpEHHEro TpeHus; Habop
00pas3IoB AJIs1 TEPMUUECKOTO aHAIN3a, I3MEPEHHS COJIEPIKAHMS yTIepPO/1a, KOOPIUTHBHOMN CHIIBI,
AJIEKTPOCOTIPOTUBIICHUS, 1€(DEKTOCKOITUH.

Jlabopatopust OMJ] ayn.104. OcHamenue: nmpokatHeiii crad nyo 150; BOJIOYHMIBHBII
cran 1/350; BonmouwibHbIi cran 1 /250; runmpaBmuyeckuit mpecc = 5 1; YMPM - 5 1
muaamometp - 200 Kr; OCTpHIIBHBIN ammapaT; CBapOYHBIN armapar; yCTaHOBKA [T UCTIBITaHUS
MPYKHH; BCTIOMOTaTeIbHOE 000PYIOBaHHE.

[Tomemenuss g caMOCTOSTENbHOW  paboThl  oOywarommxcsi: [lepcoHanbHBIC
kommbioTepel ¢ maketom MS Office, Bbixogom B MHTEpHET M € JAOCTYIOM B 3JICKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTEIBHYI0 CPEly YHUBEPCUTETA

[Momemenne nnst XpaHeHUS] W MPO(MIAKTHYIECKOTO OOCTy. KMBaHHSA y4eOHOTO
000pyIoBaHMS.

Mecra mia  XpaHeHUsT y4YeOHO-HArJIIHBIX TIOCOOMH M y4eOHO-METOIUYECKON
JIOKYMCHTAIINH.

Hpunoxenue 1
6 YueOHO-MeTOAMYECKOE O0eclieYeHHe CaMOCTOATeJIbHOM PadoThl 00y YAIOIIMXCS

AynutopHas camocTosATelbHas paboTa CTYAEHTOB Ha MPAKTUYECKUX 3aHATHAX
OCYILECTBISIETCA I0J, KOHTPOJIEM IIPEMNOJABATENsl B BHUJIE PEUICHUSA 3alad U BBINOJHEHUS
YOPAKHEHUN, KOTOpbIE OMNpenesieT Mpenojasarenb Uil  CTyJeHTa. BHeaynurTopHas
caMmocTosATeNbHas paboTa CTYIEHTOB OCYLIECTBIIAETCS B BUJIE UTEHHS ¢ MPOpabOTKOM MaTepuaa
Y BBITIOJIHEHUS! IOMAIIHUX 3a/1aHUH ¢ KOHCYJIbTAllUAMU IpenoiaBaTels.



Ilepeuens mem KOHMPOILHBIX PAOOM 011 NPOMEHCYMOUHOU AMMECMAUUU NO OUCHUUNTIUHE
«TexHon0rUsi MPOU3BOACTBA MPOBOJIOKH)

Ayoumopnas koumpo.avhas paboma Nel

OCHOBHBIE TEXHOJIOTUIECKUE CXEMBI COBPEMEHHOTO BOJIOYMIILHOTO ITPOM3BOICTBA
Ayoumopnas koumpo.vnas paboma Ne2

[ToaroTOBKA CTPYKTYPHI M IIOBEPXHOCTH MPOBOJIOKH K BOJIOUCHHIO.

Ayoumopnas koumpo.avhas paboma Ne3

OCHOBHBIE OT/ENICHUS IIEXOB COBPEMEHHOTO CTAJICTIPOBOJIOYHOTO TIPOU3BOJICTBA.
Ayoumopnas koumpoavhas paboma Ned

Knaccudukanmys BOJOYHIBHBIX IIEXOB, paclpeieleHIe TEXHOJIOTHUECKHUX MMOTOKOB.

BOHpOCBI JJB1 IOATOTOBKH K YCTHBIM OIIpOCaM

2. CopTaMEeHT MPOBOJIOYHBIX U3ETHI

3. TpeGoBaHMs K KaUeCTBY IIPOBOJIOKH.

4. Knaccudukanys 1o auamerpam, Ha3HAY€HUI0, COCTOSTHUIO ITOCTABKH, MapKaM CTaJlH.

3. OCHOBHBIE TEXHOJIOIMYECKHE CXEMbI COBPEMEHHOI'O BOJIOYMIBHOT'O IIPOU3BO/ICTBA.

4. ITpou3BOACTBO NPOBOJIOKH U3 HU3KOYIJIEPOJAUCTOM CTaIIN.

5. IIpon3BOACTBO MPOBOJIOKU U3 CPEAHE- U BBICOKOYTIEPOAUCTBIX MapOK CTaJIEH.

6. IIpon3BOACTBO MPOBOJIOKHU U3 CTAJI Ay CTEHUTHOTO KJIacca.

7. TexHoJIOTUS IPOU3BOACTBA POBOJIOKU U3 CTAJIM (PeppUTHOTO Kilacca.

8. IloaroroBka CTPYKTypbl U MOBEPXHOCTH POBOJIOKH K BOJIOYEHHIO.

9. CniocoObI TepM0OOOPaOOTKH NPOBOJIOKH, UX aHAJIU3.

10. Buasl moacMa304uHbIX MOKPBITHIA, TEXHOJIOTHS MX HAHECCHUS U XapaKTePUCTHKA.

11. TpebGoBanus, nperbsABIsIEMbIE K CMa3KaM JIJIsl BOJIOYESHHSI.

12.lepexTsl MPOBOJIOKH, MPUUMUHBI UX BOZHUKHOBEHUS U MYTH YCTPAHEHHUSI.

13. CtpyKTypa BOJOYIIBHBIX LIEXOB.

14. OcHOBHBIE OT/JIEJICHUS LIEXOB COBPEMEHHOTO CTAJICIIPOBOJIOYHOTO MTPOU3BOICTBA.

15. Knaccudukanyst BOIOYMIBHBIX LIEXOB, paclpeieleHue TEXHOJIOTHIECKUX TOTOKOB.

16. CocTaB OCHOBHOT'O U BCIIOMOTaTEJILHOTO 000PY10BaHUS.

17. BonouninbHbl€ CTaHbl, KOJIAKOBbIE I1€YH, TEPMOTPABUIbHBIE, TEPMOLIMHKOBAIbHbIE
arperatbl, HAMOTOYHOE 000pyI0OBaHHE.

18. Knmaccudukanusi BOJOYMIEHBIX CTAHOB.

19. CtaHbl OTHOKPATHOTO U MHOTOKPATHOTO BOJIOYEHHUS.

20. CtaHbl CO CKOJIBKEHHEM, 0€3 CKOJILKEHHS.

21. CraHbpl MarasuHHOTO TUIA, IPSIMOTOYHBIE U JIP.

[IprMepsl pacuera TEXHOJOTUYECKUX MTAPAMETPOB BOJIOYEHHS IPOBOJIOKHU
(mpuBeneHsl pacdyeTHbIe (OPMYIIBI U3 pabOTHI 1 JOTIOIHUTEILHOTO CITUCKA JINTEPATYPHI)

1. TIpoBonoka mpotsHyta ¢ 8 g0 7 mMm. Uemy paBHO oOkartue? CormacHo dopmyiam
onpeneneHuto ooxkarus 1=0,234=23,4%.

2. Karanka mpoTsHyTa (C MPOMEXYTOYHOH TepmooOpaboTkoit) ¢ 5,5 mo 0,42 mm. Uemy
paBHo ofuiee (cymmapHoe) ooxarue? Otset: 1= 0,994 = 99,4%

3. Karanka guamerpom 5,5 MM npoTsiHyTa ¢ 003kaTueM B iepBoM npoxoe 27%. Uemy paBeH
JUaMeTp nepBoil  BOJIOKH? us bopmybl I o0xatus clenyer

d=d,v1-r =55,1-0,27 =4,7 mm.

4. Heo0X0auMO M3rOTOBUTH IIPOBOJIOKY AuamMeTpoM 2,0 MM. UTo GBI OJTyUHUTh JOCTATOUHBIN
npezen MPOYHOCTH, 00XkKaTue JOJHKHO OBITh paBHO 55%. PaccuuraTh MCXOHBIN JUaMETp.

d
——=2,98Mm.
R

13 popmynst aiist obxarust cineayer d, =



5. IIpoBoJsioka MpOTSHYTa 3a HECKOJBKO MpoxoaoB ¢ 8§ 10 4 mMm. TpedOyercst onpenenursb
oOxatue r u ynnuHenue E.

L55=3=300%

42
r =1—(§j =0,75=75%, E=
6. PaccMoTpuM TpoxoJ BOJOYEHHS, BKIIOYAIOMIMK oOaHOKpaTtHoe oOxarue 20,7% mpu
BOJIOYEHHHU Yepe3 BOJIOKY ¢ noiyyriom 8° umm 0,14 pan (BenuuuHa A B ypaBHeHuu 4.13
J0JDKHA OBITh B paguaHax). M3 ypaBHenus 3.7 Benuunna A = 2.42.

7. Bynewm cuutath, 4TO cpenHuil Ko3pdurueHt tpeHus paseH 0,1, Kak TUOMYHBIA TpUMeEp
BOJIOUEHMS C KUIKOU CMa3KOM.

8. B pe3ynbprare moacTaHOBKH 3THUX BEJWYHH B ypaBHeHHE 4.13 momyunum 3Hauenne 2=0,53,
YTO HAMHOTO HIke mnpenena BosoueHus 1.0. Tak kak Takod MpoOXoH SABJSETCS BIOJIHE
OOBIYHBIM B IIPAKTUKE BOJIOYCHHS, ICHO, YTO BO MHOTHX CITy4YasiX BOJOYEHHUE MPOBOIUTCS
IpU YPOBHAX HANPSHKCHUS HAMHOTO HIDKE TOTO, KOTOPBIM OOBIMHO CBS3BIBAIOT C
HEKOHTPOJIUPYEMBIM DPaCTSKEHHUEM, 00pa30BaHUEM IICUKH WJIM pa3pylIeHHEM. TaKum
0o0pa3oM, Takue pa3pyLICHHS BO3HHUKAIOT MPU 3HAUYUTEIHBHOM OTKJIOHEHUH YCJIOBHN
BOJIOYCHHUS OT MPHUHSITHIX HA TPAKTHKE.

9. PaCCMOTpI/IM IpUMEp Il BOJIOYCHUS CO CICAYIOINMU ITapaMeTpaMu:

Cpennee conpotusienue aepopmauun — 550MIla, quameTp Ha BBIXOJIE M3 BOJIOKH —
4,57mm, obxkatue — 0,324, nosryyroi BOJIOKH - 6°, ko3dduiment tpenus — 0,05, ckopocTsb
Bonouenus - 5-10%cm/c. Jlnsg NpuBeNEHHON BhIE CTAIM HapamMeTp A U Gd paBHbI
cooTBeTcTBeHHO, 1,08 m 330MIla. Takum oOpa3oMm, ucmonb3ys ypaBHeHue 5.1 u
NpUHUMAas HadyallbHYI0 TeMIeparypy paBHOM 20°, MOIy4YuM pPaBHOBECHYIO TEMIEpATypy
npoBoJioku 112°; To ecTh, Temneparypa CTalbHOM NPOBOJIOKH yBEIMYMBAETCS Ha 92° 3a
OJIMH NIPOXOJ OT TEMIEpPaTyphl Ha BXOJ€ B BOJIOKY M CTAHOBUTCS BBILIE TEMIIEPATYpPHI
KUINIEHUS BOoAbL. [Ipy HU3KOH TENIOMPOBOIHOCTH CMAa3KH (CYyX0€ MBLJIO U JIp.) B YCIOBHSIX
MHOTOKpPaTHOIO BOJIOYEHMS TEMIIEparypa CTajJbHOM IMPOBOJIOKH MOXET JOCTUYb
HKCTPEMAJIHO BBICOKUX BEJIWYHUH, YTO OYJET 3aTPyJHATh CMa3Ky U MOXKET MPHUBECTHU K
HE)KEJAaTeIbHbIM U3MEHEHUSM.

10. Jlnst mpuBeIEHHOTO BBIIIE MIPUMEPA, PACCTOSHUE, HA KOTOPOM YCTaHABJIMBACTCS TEIUIOBOE
paBHOBecHe, cocTaBiisieT 34cMm, 4To B 74 pasa 0oJblle IuamMeTpa MPOBOJIOKHU, HO 3TO
MEHBIIIE, YeM PACCTOSTHHE MKy BOJIOKAMHU.

11. PaccMOTpuM TIPOXOJT BOJIOYEHHUS CTAILHOM MPOBOJIOKH CO 3HAUYCHUSIMH U3 TIPS TYIIETO
npumepa. M3 ypaBuenus 4.8 mnomywaem, uto BennuumHa @ paBhHa 1,05. CormacHo
ypaBHEHHs 5.5 MpUpOCT TemmepaTypbl oT paboTsl nedopmaimu cocrasisier 63°C, u3
ypaBHeHus1 5.7 MakcuManmpHasg Ttemneparypa paBHa 491°C+T0, mma 511°C, ecnam
HauvanmpHas Temreparypa paBHa 20°C. CoryacHO mNpuBEAEHHOMY BbIIIE pacu€ty, Teq
paBHO 112°C Ha paccrosann Leq 34cM OT BOJOKM MO JBHKEHHUIO INPOBOJIOKH. JTO
o3navaet, uyto (Tf-TO) momxkHO OBITH OKOJO (112-63-20) mm 29°C B COOTBETCTBUH C
ypaBHEHUEM 5.6.

3az[aq1/1 110 paCu€Ty TEXHOJOIMYCCKUX PEKUMOB BOJIOYCHUA IIPOBOJIOKHU

1. Beruucnure nporueHT o0xatus, r (%)

Bonouenue Oo6xarue %
a)5,50 mm — 1,80 MM 89,3
6) 2,00 MM — 0,70 Mmm 87,8
B) 12,0 MM — 9,00 MM 43,8

2. BbraucnuTh KOHEUHBIN TUAMETP



10.
11.

12.

13.

14.

15.

16.

17.

18.

Bosnouenune Kouneunsrii
IUaMeTp, MM

a) 5,50 MM mipotsiHyTO ¢ 19% 0GXaTHeM 4,95
6) 8,00 mm mpoTsiHyTO ¢ 75% 00)aTueM 4,00
B) 0,85 MM mpoTsaHyTO € 92% 06X)aTHEM 0,24
BbruncinThs HaYabHBIN TUAMETP

Bomouenue

Hauanenslil tuamerp, MM

a) ooxatue 29%, koneunslit tuametp 1,00 Mmm 1,19
0) ooxatue 98%, koneunsiit uametp 0,20 MM 1,41
B) oOxxatue 68%, koHeuHslit guametp 1,50 Mm 2,65

[IpoBosioka nmpoTssHyTa Yepe3 BoJoky ¢ cuioit SO0H, Ha ckopoctu 1000m/mMun. Kakas npu
3TOM PacXxoJyeTcsi MOITHOCTh B BaTTax?

Paccmotpure nedopmarnmio ¢ obxkaruem 20%. PaccuuraiiTe BenMYMHY HWCTHHHOMN
nedopManuy ¥ yCIoBHON(MHKEHEpHOH) nedopmaruu.
I. ITpoBoJsioka MpOTSHYTa OT JUaMeTpa 6MM 10 AHamMeTpa 5,5MM, Oy yro
BOJIOKH 6 TpamycoB, ckopocTh 200m/MuH. KakoBa BenuumHa CKOPOCTH
nedopmanuun?
[Ipunsto o6:xatue 20% c moyyrioM BoJoku 6 rpagycoB. HeobxonuMo HMCmonb30BaTh
obxatue 15% 0Oe3 m3meneHus 3HadeHuss A. Kakoe 3HaueHHE MOJyyria HEOOXOAMMO
HCIIOJIB30BaTh?

KaxoBa BenmunHa A A7 BOJIOUHMIIBHOTO Mpoxoja ¢ ooxkatuem 20% u yrimamu 20%, 16%,
12% u 8%.

KakoBa BenmuuHa HampsokeHus BoJiodeHusi, od, mns 4 cmydaeB B 3amaue 4.13.1
npenmnonaras koddduument tperus 0,1 u cpegnee HampspbkeHue 350MIla. KakoBbr
BEJIMYMHBI CUJIbl BoJloueHus 111 0,5 MM npoBoJioku?

KakoBo cpennee naBiienue Ha BOJIOKY st 4 ciydaeB B 3ajaue 4.13.1, npeanonaras, 4to
cpeanee Hampsikenue pasHo 350MIIa.

UYemy paBeH (hakTop n30BITOUHON pabOTHI /uist 4 ciyyaeB 3aaa4yu 4.13.17?

UemMy paBHa BEIMYMHA OCEBOTO HAIpsikeHus s 4 ciydaeB 3agaun 4.13.1, npeanonaras
cpenHee HampsikeHue paBHbIM 350MI1a?

Uemy paBHa BeIMYMHA HATPSHKEHUS BOJIOYCHUS, 6d, U TIPOX0,]1a BOJIOYSHHS C 00KaTHEM
20% c BomcanHbiM yriaom 12° u xosdpdummentom tpenus 0,04, 0,1, 0.15,0,25?
[Ipenmnomnaraem, uto cpennee HampsixeHue 350 MlIla. Bo3MokHBI 1 Bce 3TH YCIOBUS
BOJIOYECHHS TIOCTIC CPAaBHEHUS HATPSIKEHUS BOJIOUYSHHS CO CPETHUM HAIPSIKCHUEM B 30HE
nedopmanmn?

Kakoe MakcumanbHOE 00’kKaThe MOKET OBITH MPHUHITO 3a OJHWH MPOXOJ C BIMCAHHBIM
yrioMm 12° u kospduruentom tpenus 0,17

B npoxone ot 1,00 1o 0,9mm ¢ BnucanusiM yriom 12° cuna Bosnouenust 200H co cpennnm
HanpsiokeHrueMm 700MIla. Onenure K03hOUITMEHT TPEHUS.

B npoxone mpoBosoka ymensinaercs B guamerpe oT 1,0 mm 1o 0,9 mm. Ckopocth
BoJioueHus 200 m/MuH 1 guameTp Osoka (Huxke BosiokH) 15cM. KakoBa ckopocTh 0s10Ka B
00/MuH?

Ucnonezyss puc. 6.1 ykaxure anmpokcuManuioo s KodhduiueHta TpeHus
COOTBETCTBYIOIIYIO TPEHUIO MPUIUIIAHUS, TPAHUYHOMY TPEHHIO U TUIPOIUHAMHYECKOMY
pexuMy cma3ku. Kak u3MeHsSI0TCsl yCIoBUs TPEHHS 110 YpaBHEHHIO 6.57

Ecnu npupaBHATH KO3(GUIUEHT TPEHHS HYJTI0, MOXHO JIM IIOJIHOCTBIO HCKIIFOUUTh HarpeB
IIPY BOJIOYEHUN?

OObIyHas IpaKTUKa MCIOJb30BaTh pPa3jIM4YHbIC CMA3KW TIPHU HATAXKCHUU U IIPpU
YCTaHOBHUBUICMCSA PECIKUMC. HCHOJ’ILByﬂ KpHUBYIO ]_HTpI/I6eKa, O6’L$ICHI/ITC, Ha 4€M OCHOBaHa



TaKas MMpaKTUKa

BOIIPOCHI JIs1 MIOATI'OTOBKHU K OK3AMEHY

1. Bgegenue. OOmmiasi xapakTepUCTHUKA BOJOUYMILHOTO TPOU3BOICTBA.

PasBurne MeTu3HOTO NpoN3BOACTBA B Poccuu 1 3a pyOekoMm.

CoprameHT NMpoBOJOYHBIX K3Aenuid. OOJNacTh NPUMEHEHUs U TpeOOBaHHUS K KauecTBY

MIPOBOJIOKH.

Krnaccndukamms mo pazmMepam, Ha3HAYSHUIO, COCTOSTHUIO TIOCTaBKH, MapKaM CTaJIH.

OCHOBHBIE TEXHOJIOIMYECKHE CXEMBI COBPEMEHHOI'0 BOJIOYMWIBHOTO IPOU3BO/ICTBA.

[Tpou3BOACTBO MPOBOJIOKH U3 HUZKOYTIEPOJUCTOM CTAIIH.

ITpon3BoaCTBO MPOBOJIOKHU U3 CPEIHE- U BEICOKOYTJIEPOIUCTHIX MapOK CTalIEH.

[Tpon3BoiCTBO MPOBOJIOKU U3 CTAIIM Ay CTEHUTHOTO KJlacca.

TexHosorus NPOM3BOACTBA NPOBOJIOKU U3 CTAJIM (DEPPUTHOTO Kilacca.

0. IToaroToBka CTpyKTypbl U HOBEPXHOCTHU MPOBOJIOKH K BOJIOUEHHIO.

1. CriocoOb1 TepM0O0OPabOTKH MPOBOJIOKU, UX aHAIU3.

12. Buapl noACMa304HBIX MOKPBITHM, TEXHOJIOTHUS UX HAHECEHUS U XapaKTEePUCTHUKA.

13. TpeGoBanus, npexbsABIsIEMbIE K CMa3KaM J1JIs1 BOJIOYEHHUS.

14. JledexTsl NPOBOJIOKH, MPUUMHBI X BO3SHUKHOBEHUS U MyTH YCTPAHEHHUS.

15. CtpyKTypa BOJOYMIIBHBIX 1IEXOB.

16. OcHOBHBIE OT/ETICHUS 1IEXOB COBPEMEHHOTO CTAJIETPOBOJIOYHOTO MPOU3BOICTBA.

17. Knaccuduxanust BOJOYMIBHBIX IIEXO0B, paclpeesieHle TEXHOJIOTMYECKUX MOTOKOB.

18. CoctaB OCHOBHOTO M BCLIOMOTATEILHOTO 000PYIOBAHUS.

19. BonouunbHble CTaHbl, KOJIAKOBbIE I€4M, TEPMOTPABWIbHBIE, TEPMOLMHKOBAJIBHBIE
arperatbl, HAMOTOYHOE 000pyT0BaHHUE.

20. Knaccudukaiys BOJIOUYMIbHBIX CTAHOB.

21. CtaHbl OJTHOKPATHOTO ¥ MHOTOKPATHOTO BOJIOUEHHUS.

22. CtaHbl CO CKOJIBKEHHUEM, 0€3 CKOJIbKCHHS.

23. CtaHpl Mara3uHHOTO TUIIA, IPSIMOTOYHBIE H JIP.

w N
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7 O1leHO4YHbIE cpeacTea 1Jisl MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecTalnumn

a) [lnanupyemblie pe3yJabTaThl 00y4eHHsI U OLIEHOYHbIE CPeCTBA /1JIsl MPOBeIeHUs!
MPOMEKYTOYHOM aTTeCTAIUM

Kon NHnukaTop AOCTHREHUS

HHAWKATOpa KOMIICTCHIIU U OHGHO‘IHBIG cpeactea

MK-1 TloToB onpeaensTb OPraHU3aUMOHHbIE W TEXHUYECKME Mepbl AN BbINONHEHUA
NPOM3BOACTBEHHbIX 334aHMI NO BbIMYCKY KaHATOB, KOPAA, apMaTypPHbIX NPAAEN U MPOBOJIOKM
NPOM3BOACTBEHHBIMW NOAPaA3AENEHUAMM

IIK-1.1 AHanusunpyet YCTPOWCTBO, Bonpocsl 17151 TOATOTOBKH K 9K3aMEHY

COCTaB, Ha3HayeHue,

KOHCTPYKTUBHbIE 24. Beenenue. OOmas XapaKTEePUCTHKA
0coBeHHoCTH, APUHLMN BOJIOYMJIBHOTO MPOU3BOICTBA.

paboTbl npasuaa 25. Pa3BuTHEe METH3HOTO TPOU3BOJCTBA B

’

SKCMIyaTaLy U TexHuueckoro | DOCCHH 1 32 pybeskom. 5
OBCAYKNBAHNA 26. CoprameHT MPOBOJIOYHBIX W3JICINH.

OOnacte npuUMEHEHHS U TpeOoBaHUS K

obopyaoBaHus, npubopoB u
KaueCTBY MPOBOJIOKH.

mMmexXaHn3moB Lexa no




Kon
AHAUKATOpa

NupukaTop AOCTHREHUS
KOMIIETEHIIU U

OneHouHbIE CpeICTBA

npou3BoACTBY KaHaToB,
KOpAa, apMaTypHbIX Npsaen u
NPOBOJIOKM.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45.
46.

Kiaccudukarms 1o pasMepam,
Ha3HAYEHHIO, COCTOSTHUIO TIOCTaBKH, MapKaM
CTaJIH.
OcHOBHBIE
COBPEMEHHOTO
MPOM3BOJICTBA.
[IpomnsBoacTBO IPOBOJIOKH u3
HU3KOYIJIEPOIUCTON CTAJIH.
[Ipou3BonCTBO MPOBOJOKK U3 CpeaHE- U
BBICOKOYTJIEPOIUCTBIX MapOK CTaJIeH.
[Ipou3BOICTBO  MPOBOJIOKH U3
ayCTEHUTHOIO KJlacca.

TexHoNOrUsT MPOU3BOJCTBA IMPOBOJOKH U3
cTanu (peppuUTHOTO KIlacca.
[ToaroToBKa CTPYKTYpHI
MIPOBOJIOKH K BOJIOUEHHUIO.
Crioco6sl TepMOOOPaOOTKH MPOBOJIOKH, HX|
aHamu3.
Bunsr
TEXHOJIOTHS
XapaKTePUCTHKA.

TpeboBanus, mpeabsIBIsIEMbIE K CMa3KaM
JUTSL BOJIOYCHHUSI.

JlepekTsl  TPOBOJIOKH,  MPUYHHBI
BO3HHMKHOBEHUS U ITyTH YCTPaHCHUSI.
CTpyKTypa BOJOUYMUIBHBIX [IEXOB.
OCHOBHBIE OT/ICJICHHS 1IEXOB COBPEMEHHOTQ
CTaJICTIPOBOJIOYHOTO MPOU3BO/ICTBA.
Knaccupukanms  BOJNOYMIBHBIX — IEXOB,
pacrmpeeneHie TeEXHOJIOTHIECKHUX MMOTOKOB.
CocTaB OCHOBHOTO M BCHOMOTATEIHLHOTO
00opynoBaHMS.

BonouywieHbIe CTaHBI, KOJIAKOBBIC TICUH,
TEPMOTPABWIIBHBIC,  TEPMOIMHKOBAITHHBIC
arperatbl, HAMOTOYHOE 000pyIOBaHHE.
Kaccudukaryst BOJOYMILHBIX CTAHOB.
CraHbl OJHOKPAaTHOTO W MHOTOKPAaTHOTQ
BOJIOYEHMUS.

CtaHBbI CO CKOJIBKEHUEM, 0€3 CKOJIbKECHHUS.
CtaHbpl Mara3uHHOTO THUIMA, NPSIMOTOYHBIE U

Ap.

TEXHOJIOTHYECCKHE CXEMBb]
BOJIOYHJIIBHOTO

CTajiy

H TIOBCPXHOCTH

IOACMAa3049HBIX
Hux

MOKPBITUH,
HAHECEHUs 5|

HX|

[1K-1.2

AHanusunpyet
TEXHONOrnto
06paboTKy,
BOJIOYEHMUA NPOBO/IOKM.
AHanusnpyet nokasarenu
paboTbl TEXHONOrNYECKUX
Yy4acTKOB uexa no
NpouM3BOACTBY METM30B MNpU

TEOpUID U
TepMUMYECKOM
TpaBAeHUA,

[TpuMepsl pacuyera TEXHOJIOTUIESCKUX
apaMeTpOB BOJIOYCHHUS TIPOBOJIOKU
(mpuBeAeHbI pacyeTHbIE POPMYIIBI U3 padboTHI 1
JOTIOJTHUTEJILHOTO CITHCKA JIUTEPATyPhI)

1. IIpoBosoka npotaHyTa ¢ 8 10 7 MM. Uemy
paBHO oOxartue? CornacHo popmyaam
onpenenenuro ooxarus r=0,234=23,4%.

2. Karanka npoTsHyTa (C IpOMEXYTOUHON




Kon
AHAUKATOpa

NupukaTop AOCTHREHUS
KOMIIETEHIIU U

OneHouHbIE CpeICTBA

BbINOJ/IHEHNU
NPOU3BOACTBEHHbIX 3a4aHUMN.

MpuUHMMaeT  pelueHuA o)
BHECEHWUU
pernameHTUpyemblx
KOPPEKTMPOBOK B
TEXHONOTMYECKMX Npoueccax
y4yacTKoB uexa no
npou3BoACTBY KaHaToB,

KopAa, apMaTypHbIX Npagen u
NPOBOIOKM.

TepMooOpadoTKoid) ¢ 5,5 1o 0,42 mm. Uemy
paBHO oO1iee (cymmapHoe) obxkarue? OTBET: T =
0,994 = 99,4%
3. Karanka nuameTpom 5,5 MM MpOTSIHYTa C
o0>xaTreM B repBoMm npoxojie 27%. UeMy paBeH
nuameTp nepBoii Bosioku? 13 hopmynsl aiis
00KaThs CIeayeT MM.
4. Heo6X01MMO U3roTOBHUTH MIPOBOJIOKY
nuamerpoM 2,0 MMm. UTo OBI TOTyYUTH
0CTa-TOYHBIH Mpeies MPOYHOCTH, 00XKaTHe
TOJDKHO OBITH paBHO 55%. Paccunrarh
ucxoubli guametp. U3 popmyisl 1i1st 06xatus
CIIEyeT MM.
5. IIpoBosioka poOTsHYyTa 32 HECKOJIBKO
poxo/10B ¢ 8 10 4 mM. TpebyeTcst onpenenuThb
oOxkatue r u ynnuHenue E.

,
6. PaccMoTpuM npoxo BOJIOYEHHS,
BKJIIOYAIOIIMI oiHOKpaTHOE oOxatue 20,7%
[IPY BOJIOYEHUH YEPE3 BOJIOKY € MOJIYyIJIoM &°
win 0,14 pan (BenmmuuHa A B ypaBHeHHH 4.13
N0JDKHA OBITH B paauanax). U3 ypaBuenus 3.7
BenmunHa A = 2.42.
7.Bynem cuurtath, 4TO CpeAHUN KOA(PPUITHEHT
TpeHus paseH 0,1, kak THINYHBIN IpUMEP
BOJIOYEHHS C KUJIKOW CMA3KOM.
8. B pe3yinbrare 1moicTaHOBKH ATHX BEJIMYHH B
ypaBHenue 4.13 noxyuum 3Hauenue £=0,53, 4yTo
HaMHOTO HH>Ke npejena BoioyeHus 1.0. Tak kak
TaKOW MPOXOJ SIBJISIETCS BIIOJIHE OOBIYHBIM B
[MPAKTUKE BOJIOYEHHUSI, SICHO, YTO BO MHOTHX
CllydasiX BOJIOYEHHE POBOIUTCS MIPH YPOBHSIX
HaIPSKEHUS] HAMHOTO HUXKE TOTO, KOTOPBII
OOBIYHO CBSI3BIBAIOT C HEKOHTPOJIMPYEMBIM
pacTsKeHHeM, 00pa30BaHUEM LICHKH WIH
pazpymieHneM. Takum oOpa3om, Takue
pa3pylIeHNs] BO3HUKAIOT NPY 3HAYUTEIILHOM
OTKJIOHEHHUH YCJIOBUH BOJIOUEHUS OT MPUHATHIX
Ha MPaKTUKE.
9. PaccmoTpum npumep 715l BOJIOYEHUSI CO
CIICAYIOIIMMU TTapaMeTpaMHu:
Cpennee conpoTuBieHue nehopmaiuu —
550MlIIa, guameTp Ha BBIXOJE U3 BOJIOKH —
4,57vm, o0xkatue — 0,324, moyryyroy BOJIOKH -
6°, koadppumment tpenus — 0,05, ckopocThb
BoJioueHHs - 5-102cm/c. [l npuBenéHHOM
BBIIIIE CTaM TTapaMeTp A u 6d paB-HbI
cootBeTcTBeHHO, 1,08 1 330MIIa. Takum
o0Opa3oM, UCHoJb3ys ypaBHeHHe 5.1 u
MPUHAMAsi HAUYaIbHYI0 TeMIIepaTypy paBHON

20°, 1OJly4UM PaBHOBECHYIO TEMIIEPATYPY




Kon
AHAUKATOpa

NupukaTop AOCTHREHUS
KOMIIETEHIIU U

OneHouHbIE CpeICTBA

mpoBosIokH 112°, TO ecTh, TeMIieparypa
CTaJIbHOW MPOBOJIOKM yBeJIMUKBaeTcs Ha 92° 3a
OJIMH MPOXOJ] OT TEMIIEPATyphl HAa BXOJIE B
BOJIOKY M CTAHOBUTCSI BBILLE TEMIIEPATYPBI
KHUIIEHUs BOJIbI. [Ipy HU3KOH TEIIONpOBOIHOCTH
CMa3KH (CyX0e MbUIO U JIp.) B YCIOBHAX
MHOTOKPATHOTO BOJIOYEHHS TeMIIEparypa
CTaJIbHOM NPOBOJIOKH MOXKET AOCTHYb
HKCTPEMAJIbHO BBICOKHX BEJIMYUH, 4TO OyJeT
3aTPyIHATh CMa3Ky U MOXET IIPUBECTH K
HEKeJIaTeJIbHbIM U3MEHEHUSM.

10. Jl1s mpuBEIEHHOTO BBIIIE MPUMEPA,
paccTosiHie, HA KOTOPOM YCTaHABIMBAETCS
TEIUIOBOE PABHOBECHE, COCTABISIET 34CM, UTO B
74 pa3a OGoJbllie AUAMETpa MPOBOJIOKH, HO 3TO
MEHbIIIE, YeM PAcCTOSTHUE MEXK/1y BOJOKAMH.
11. PaccmoTpuM npoxoJ1 BOJIOUEHUS
CTaJIbHOW MTPOBOJIOKHU CO 3HAYECHUSMHU U3
npenpayero npumepa. 13 ypasuenus 4.8
oJry4aeM, 4ro BeianuuHa O pasna 1,05.
CoruylacHO ypaBHeHus 5.5 MpUpocT
TeMIeparypsl OT paboThI 1ehopMalu
coctaBisieT 63°C, u3 ypaBHeHus 5.7
MakcuMaibHas TeMrneparypa pasHa 491°C+TO0,
i 511°C, ecnu HadaspHas TeMnepaTypa paBHa
20°C. CornacHo npuBEAEHHOMY BBIIIE pacuéry,
Teq paBno 112°C Ha paccrostnuu Leq 34cm ot
BOJIOKH TIO JIBM>KEHUIO MPOBOJIOKU. ITO
o3Havaet, uTo (Tf-TO) 1omKHO OBITH OKOJIO
(112-63-20) mir 29°C B COOTBETCTBHH C
ypaBHEHUEM 5.6.

IK-1.3

AHanusunpyet
nokasartesieu
npov3BoOACTBa

NpoAyKLUMN.

M3MeHeHnA

npouecca

METU3HOM
KoHTponupyet
KayecTBo METU3HOM
NPOAYKLLMHK Ha cTaamax
TEXHON0rMYECcKoro npoLecca m
roTOBOM NPOAYyKUMN.

3a7a4u 10 pacyeTy TEXHOJOTUIECKUX PEKUMOB
BOJIOUCHHSI TIPOBOJIOKH

1. Beruncnute nporeHt ooxartus, 1 (%)

Bosiouenue
O6xatue %

a)5,50 mm — 1,80 Mm 89,3
6) 2,00 mm — 0,70 MM 87,8
B) 12,0 MM — 9,00 MM 43.8

2. BEIYMCIUTDh KOHEYHBIN THAMETP
Bomouenue

KoneuHnslii nuamerp, MM

a) 5,50 MM nipotsanyTo ¢ 19% oGxaruem
4,95

6) 8,00 mm mpoTsaHyTO ¢ 75% 00kaTuemM
4,00

B) 0,85 MM npoTsHYTO ¢ 92% 00XxaTuem
0,24

3. BerunucnuTh HauaIbHBIM JHAMETP
Bomnouenue




Kon
AHAUKATOpa

WNHaukaTop 1OCTHXKEHUS
KOMIIETCHLIUH

OneHouHbIE CpeICTBA

HavansHblil 1uamerp, MM

a) ooxxatue 29%, koneunslii nuametp 1,00 Mm
1,19

0) ooxarue 98%, koHeunbiit nuametp 0,20 MM
1,41

B) oOxatue 68%, koHeuHsli nuameTp 1,50 MM
2,65

4. I[TpoBosiOKa MPOTSIHYTa Ye€pe3 BOJIOKY C CHIION
500H, na ckopoctu 1000m/MuH. Kakas nmpu
STOM pacxoyeTcsi MOLTHOCTh B BaTTax?

5. Paccmotpute nedopmarnuto ¢ ooxaruem 20%.
PaccuuTaiiTe BeIMUYMHY UCTUHHOU
ne-hopMaIu U yCIOBHONW(MHKEHEPHOM)
nehopManuu.

i. IIpoBoJiOKa MPOTSHYTA OT JHaMeTpa 6MM 110
nuamerpa 5,5MM, MOJIyyTroJ BOJIOKU 6 TPaayCcoB,
ckopocTtb 200m/MuH. KakoBa BenmMunHa
cKopocTH aedopmaruu?

6. [Ipunsito o6xkatue 20% ¢ MOTYyTJIOM BOJIOKH
6 rpanycoB. Heo6x01uMo UCTIOIB30BaTh
obxatue 15% 6e3 u3meneHus 3HaueHus A.
Kaxkoe 3HaueHue moyyria HeoOXoauMo
HCII0JIb30BaTh?

7.KakoBa BemunHa A [JI BOJIOYMILHOTO
npoxoja ¢ ooxaruem 20% u yrmamu 20%, 16%,
12% u 8%.

8. KakoBa BenmurHa HANpPsHKEHAS BOJIOYCHUS,
od, g 4 cimydaes B 3agade 4.13.1, npeanonaras
kod¢¢unment tpenus 0,1 u cpennee
HanpsikeHue 350MITa. KakoBbl BeIMIUHBI CHJTBI
BosioueHust 171t 0,5 MM poBoJIoKu?

9. KakoBo cpemHee naBieHHE HA BOJIOKY st 4
ciyyaes B 3aaaue 4.13.1, npenmnonaras, 4To
cpenHee HampskeHue paHo 350MIla.

10. Yemy paBeH (hakTop U30bITOUHOM
paboThl 171 4 cimyyaes 3amaun 4.13.17
11. Yemy paBHa BeIM4MHA OCEBOTO

HanpspokeHus 11 4 ciryyaes 3a1aun 4.13.1,
Mpemnosaras cpeHee Hanps>KeHUe paBHbIM
350MI1a?

12. Uemy paBHa BeJIMYMHA HAPSIHKCHUS
BOJIOYEHUSI, 6d, /I TPOX0/1a BOJIOYEHUS C
o0-xarueM 20% c BOMCaHHBIM yrjoM 12° u
ko3¢ durmenrom tpenus 0,04, 0,1, 0.15,0,25?
[Ipeanonaraem, 4To cpennee HampsikeHue 350
MIIa. Bo3MOXHBI JI1 BCE 3TU YCIIOBUS
BOJIOYEHHUS TTOCJIE CPABHEHUS HATIPSIKEHUS
BOJIOYEHUSI CO CPETHUM HAIPSIKEHHUEM B 30HE
nedopmanuu?

13. Kakoe MakcuManbpbHOE 00KaTHE MOXKET
OBITH PUHSTO 32 OJIUH MPOXOJ] C BIMCAHHBIM




Kon WNHaukaTop 1OCTHXKEHUS

HHAWKATOpa KOMIICTCHIIM U OIIGHOLIHI)IG cpeactea

yriom 12° n koapdunuentrom tpenus 0,17

14. B mpoxone ot 1,00 1o 0,9mM ¢
BIHCaHHBIM yTJoM 12° cuna Bosouenus 200H
co cpenuumM HanpsikeHrnem 700MITa. Ouenure
ko3 umeHT TpeHus.

15. B npoxojie mpoBos0oKa yMEHBIIIAETCS B
nuametpe ot 1,0 Mm 10 0,9 mm. CkopocTh
Bo-joueHus 200 M/MUH 1 AuaMeTp OJ0Ka (HIDKE
BoJiokn) 15cm. KakoBa ckopocTh O110Ka B
00/MuH?

16. Hcnonp3ys puc. 6.1 ykaxure
anmnpoOKCUMAIHIO JIJIsI KO3PPUIIMEHTA TPEHUS
COOTBETCTBYIOIIYIO TPEHUIO MPUIUTIAHMUS,
rPaHUYHOMY TPEHUIO U THIPOAUHAMUYECKOMY
pexuMy cMa3ki. Kak u3MeHsI0TCsl yCIoBuUs
TpPEHUs 110 ypaBHEHUIO 6.57

17. Ecnu npupaBHATE KOA(GUIMEHT TPEHUS
HYJIF0, MO>KHO JIU MOJTHOCTBIO UCKITIOUHTh
Harpes MPH BOJIOYEHUN?

18. OObI4Has TPAaKTUKA UCIOTIB30BATh
pa3NUUHbBIE CMa3KU NPH HATSHKEHUU U IPU
ycTaHOBHBILIEMCS pexxume. Mcnons3ys KpuByto
[lITpubeka, 00BICHUTE, HA YeM OCHOBAHA TaKasi
MPAKTUKA

6) HOpﬂ)IOK NMPoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallMi, IOKA3aTE/IU U KPUTEPUN
OIICHUBAHUA

[IpoMexxyTouHas arrecranys MO JUCLHUIDIMHE «T€XHOJOrUs IPOU3BOJCTBA IPOBOJIOKH»
BKJIFOYAET TEOPETUIECKUE BOIIPOCHI, TIO3BOJIIONINE OIIEHUTH YPOBEHD YCBOCHHS 00YJaIOIMMUCS
3HAHWH, W TPAKTUYECKUE 3aJaHMs, BBIIBIAIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHH U
BIIa/ICHUH, IPOBOAUTCA B POpME ayAUTOPHBIX KOHTPOJIBHBIX PaboT.

DK3aMeH N0 JaHHOW AMCUMIUVIMHE NMPOBOAUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, Ka)XAbli M3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOINPOCAa U OJHO NPAKTHYECKOE
3a/laHue.

KpuTtepun oneHKH NpH caavye IK3aMeHa:

— Ha OIICHKY «OTJIMYHO» — CTYJICHT JJOJDKEH MOKa3aTh BEICOKUN YPOBEHb 3HAHUU HE TOJIBKO
Ha YpOBHE BOCIIPOM3BEIICHUS M OOBsSCHEHHS MH(DOpPMAIMK, HO W HMHTEJUICKTYaJIbHBIE HaBBIKH
pemieHuss npoOJieM W 3a7ad4, HAaXOXKICHHsS YHHUKAJIbHBIX OTBETOB K MpoOjemMaMm, OLEHKH W
BBIHECEHUS] KPUTHYCCKUX CYKICHUM;

— Ha OLEHKY «XOpOIIO» — CTYACHT AOJDKeH IOKa3aTh 3HAHMS HE TOJIBKO HAa ypPOBHE
BOCIPOU3BENCHUS U OOBsICHEHHA HH(POPMAIMK, HO M HMHTEJUICKTyallbHble HABBIKH PELICHUS
npo0JieM U 3a/1a4, HAX0XKJICHUs] YHUKAIbHBIX OTBETOB K MpoOIeMam;

— Ha OLEHKY «YJIOBJIETBOPUTEIBHO» — CTYJIEHT JOJDKEH IOKa3aTh 3HAHUS HAa YpPOBHE
BOCIIPOU3BENCHUS M 00BsICHEHHS WH(OPMAIMK, UHTEIUIEKTyalbHbIE HABBIKHM PEIICHUs] TPOCTHIX
3a1ad;



— Ha OUEHKY «HEYJOBJICTBOPHUTEIILHO» — CTYJIEHT HE MOJKET MOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BEICHUS U O0BACHEHUA MH(POPMAIMH, HE MOXKET MMOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKU
peLICHHS IPOCTHIX 3a7a4.
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