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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu Kadeapsl MeTauTypriuu U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadempoii C.M. T'0110BH3HIHE

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kageapsl MeTaTypriuy U CTaHAapTH3AIUN

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'0110BH3HIHE

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaurypruu U cTaHIapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl MeTarypruu U cTaHAapTU3aluu

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu ocBoeHUs AUCHMIUIMHBI «TE€XHOJOTHS MPOU3BOJICTBA MPOBOJIOKHY SIBISICTCS
dbopMUpOBaHHE Yy CTYACHTOB 3HAHWA B OOJACTH TEOPETHUECKUX OCHOB IOCTPOCHUS
paIro-HAIBHBIX PEKUMOB IJIACTUYECKOH nedopmariuu mpu o0paboTKe METaIOB TaBICHUEM.

3amaun JUCIUTLINHEL

— (opMuUpOBaHHWE y CTYJACHTOB OCHOB 3HAaHUW O 3aKOHOMEpPHOCTSIX mporieccoB OM/I:
MPOKATKe, BOJIOUEHUH, OCAJIKE, IPECCOBAHUH, IITAMIIOBKE U IPYTHX BUIOB 00paOOTKH;

- YCBOCHHE TUIIOTE3, 3aKOHOB, TEOPHI IS onpeeacHus
HaANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS, KMHEMATUYECKUX M DHEProCHIIOBBIX
XapaKTEePUCTUK, MPO-THO3UPOBAHUS pa3pyIICHHUs MeTalla MPH IJIACTHYECKOH 00paboTke,
yIpaBJIeHUE KaueCTBOM ITPOIYKIIMU, U3TOTOBIIIEMOM C UCIIOJIb30BaHueM poreccoB OM/I;

— oOpeTeHre HaBBIKOB M YMEHHUS Ha OCHOBE 3THX 3HAHWU ONMKCHIBATH U aHAIU3UPO-BATh
HANPSDKEHHO-/IE()OPMUPOBAHHOE COCTOSIHUE, KHHEMATHYECKHE W CHIIOBBIC XapaKTePU-CTUKH B
Pa3IMYHBIX TEXHOJIOTHYECKUX mporeccax OM/I.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucnunnuHa TexHOJIOTHs NPOU3BOACTBA IIPOBOJIOKM BXOAUT B BAapUATHBHYIO YacThb
yueOHOro T1aHa 00pa30BaTeIbHON MPOTrPAMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YyMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

MarepuanoBeneHue

MexaHuka MaTepHaioB U OCHOBBI KOHCTPYHPOBAHUS

OCHOBBI METAIITYPrUU€CKOI0 IPOU3BOACTBA

Marematuka

®dusuka

dusnyeckas XumMus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLHUILUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

O6opynoBanue exoB OM/J[

ITpon3Bo/CcTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPOPECCHOHATIBHBIX YMEHHH M OIbITa
poeCCHOHAIBHON IS TETbHOCTH

KHNP

Hossle TexHoMOrNYeckue pemenus B mpoueccax OM/]

[ToaroroBka K 3aIMTe U 3aIUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

IIponsBocTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

TexHonorus riay6okoil nepepaboTKH METAJIJIOB

TexHonmorus npon3BoOACTBA METAJUIOU3ACITAN

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynprare ocBoeHus JucHMIUIMHBL (Moaynsa) «TexHomorus mpou3BOJCTBA
MIPOBOJIOKMY 00YUAIOIIUNUCS JOJKEH 00J1a1aTh CIEIYIONUMU KOMIIETEHIIUSMH:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIINH

[TK-10 crnocoOHOCTBIO OCYIIECTBISATh U KOPPEKTUPOBATH TEXHOJIOTUYECKUE MPOIIECCHI B
METaJUTypruy U MaTepuanoo0paboTke




3HaTh

(] TpeboBaHuUs K MPOBOJIOKE U 3arOTOBKE.

[] TpebOBaHUs K MPOBOJIOKE M 3ar0TOBKE; MPUHIMITHAIBHYIO
TEXHOJIOTMYE-CKYI0 CXEMY M3TOTOBJICHUS IIPOBOJIOKU U3 YIJIIEPOAUCTBIX U
JIETUPOBAHHBIX CTAJIEH U CIUIABOB.

(] TpeboBaHUs K MPOBOJIOKE M 3arOTOBKE; MPUHIUITHAIBHYIO
TEXHOJIOTMYE-CKYIO CXEMY U3TOTOBJICHHUS IIPOBOJIOKH U3 YIVIEPOAUCTBIX U
JIETUPOBAHHBIX CTAJIEH U CIUIABOB; COCTAB U COJEP’KAHNE OCHOBHBIX U
BCIIOMOTI'aTeJIbHBIX OIEpaLUi.

YMeTn

(] onpenenars cOCTaB U COIEPIKaHUE Ollepaluil IPY U3rOTOBJICHUN
IIPOBOJIOKH 3aIaHHOTO0 YPOBHS KaueCTBa;

(] onpenenars coCTaB U COEPKaHUE ONlepaluil IPY U3rOTOBJICHUN
MIPOBOJIOKH 33JIaHHOTO YPOBHS KaueCTBA C MUHUMAJIBLHO HEOOXOIMMBIMH
3aTpaTamMy Ha €€ IPOU3BOJACTBO;

(] onpenesars COCTaB U COACPKAHUE ONEPALMM IIPU U3TOTOBICHUHN
IIPOBOJIOKH 33JJaHHOT'0 YPOBHS KaueCcTBa ¢ MUHMMaJIbHO HEOOXOJUMBIMU
3aTpaTaMiy Ha €€ IIPOU3BOJACTBO; BBI6I/IpaTB THII BOJIOYMJILHOM MalllUHBbI,
KOHCTPYKLIUIO U MaTepUaj BOJIOYMWIBHOIO HHCTPYMEHTA

Brnaners

[J MeToauKkamMu pacueta AeOopMaIOHHO-TEMITEPATyPHBIX PEKIMOB
BOJIOYECHHSI METOJIMKaMH pacueTa Ae(opMalMoHHO-TeMIIEPATyPHBIX U
SHEPrOCUJIOBBIX PEKUMOB BOJIOUCHUS

[ MeToIMKaMH pacueTa ae(opMalMoHHO-TeMIIEPATYPHBIX U
SHEPrOCUJIOBBIX PEKUMOB BOJIOYEHHS TPOBOJIOKH U MTAPAMETPOB

BOJIOUMJIBHOI'O NHCTPYMCHTA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyUTOpPHAs — 4 aKaJI. 4acoB

— caMOCTOsITeNIbHAS paboTa — 72,3 aKkaJi. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) s
o | KoHTaKTHAS pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 ©| caMOCTOSITENBHON | ycreBaeMOCTH U
JTACIUTUTAHBI 3 [ . | KomMnereHuun
O 2 £ paboThI TIPOMEKYTOUHOM
nmab. | mpakr. | 3 3
Tlex. Z'g aTTecTaluu
3aH. 3aH. (O &
1. Pagen 1
1.1 Bgeenmenue. OOmas
XapaKTepUCTHKA
BOJIOYHJIHOTO IMonroroBka
MPOM3BO/ICTBA. 4 4 MIPAKTHIECKOMY YcTHBIN onpoc I1K-10
PasButne METH3HOTO 3aHATHIO.
mpousBoAcTBa B Poc-cum u
3a pyoexoMm.
1.2 CopramMeHT
MIPOBOJIOYHBIX W3JICITH.
OOnactp TpUMEHEHHS |
TpeOOBaHUSI K  KaudecTBY IonroroBka K,
MTPOBOJIOKH. 4 4 TIPaKTHIECKOMY VYcTHBIH ompoc. I1K-10
Knaccugukanus no 3aHSTHIO.
pa3mepam, Ha3Ha4YEHHUIO,
COCTOSIHUIO MOCTABKH,
MapKaM CTaJu.
1.3 OcHoBubie| 6
TEXHOJIOTHYECKHE  CXEMBI
COBPEMEHHOTO
BOJIOYHJIHOTO
MIPOM3BOJICTBA.
IIpou3BoCTBO MPOBOJOKH
P A P o TToaroroBka K,
u3 HU3KOYTIIEPOIUCTOM
MIPaKTHYECKOMY
CTallu. IIpoussoacreo AynutopHas
3aHATHIO.
MPOBOJIOKA W3 CpemaHe- W 5 5 KOHTPOJbHASI I1K-10
IToaroroBka k
BBICOKOYTJIEPOAMUCTHIX . pabora Nel
N KOHTPOJIbHOM
MapoK cTaneil.
pabore.
IIpon3BoacTBO MPOBOJIOKU
W3 CTAIM  ayCTCHUTHOTO
KJacca. Texnonorus
MPOM3BOJCTBA  MPOBOJIOKH
U3  cram  (EppUTHOTO
KJacca




1.4 TloAroTOBKa CTPYKTYPHI
U TIOBEPXHOCTH IPOBOJIOKH
K BOJIOUCHHIO.

Crioco0bl  TepMOOOPabOTKH
MPOBOJIOKH, HMX  aHAJHU3.

TloaroroBka K,

Bune I10JICMa304HbIX
oK . MIPaKTHYECKOMY A
PBITHI, TEXHOJIOTHS HX SAHSTHIO YIUTOPHAS
HaHECEHHS u 5 5 ) KOHTPOJIbHAS I1K-10
IloaroroBka k
XapaKTEpUCTHUKA. . pabota Ne2
KOHTPOJIBHON
TpeboBanus,
paborte.
TpeabsBIsIEMble K CMa3KaM
s BosodeHus. JledekTs
MPOBOJIOKH, TPUYHHBI HX
BO3HMKHOBEHUSI M IIyTH
yCTpaHEHHUsI.
15 CrpykTypa IMonroroBka K,
BOJIOYHJIBHBIX IIEXOB. MIPaKTHYECKOMY Ayiropras
OcHOBHbIE OTJIeNICHHS 3aHATHIO. Y p
4 4 KOHTPOJIbHAS I1K-10
[IEXOB COBPEMEHHOTO IMoaroroBka k aGota N3
CTaJIETIPOBOJIOYHOTO KOHTPOJIBHOH p B
MIPOM3BOICTBA. paborte.
TToaroroBka K,
1.6 Knaccupuxanus IPaKTUYECKOMY AyHTopHas
BOJIOUMJIBHBIX LIEXOB, 3aHATHIO. Y p
4 4 KOHTPOJIbHAs IK-10
pacnpereneHue IMonroroBka aGota Nod
TEXHOJIOTHYECKUX ITOTOKOB KOHTPOJIBHON p -
paborte.
1.7 CocraB OCHOBHOrO U
BCIIOMOTaTEILHOTO
000pyI0BaHMUSL.
Bonounnbabie CTaHbl, TToaroroBka K,
KOJIAKOBBIE e4H, 4 4 PaKTUYECKOMY VYerHslii onpoc. IK-10
TEePMOTpaBHJIBHBIE, 3aHATHIO.
TEPMOIIMHKOBAJIbHbIC
arperarel, HaMOTOYHOE
00opyaoBaHKe.
1.8 Knaccuguxanus
BOJIOUMJIBHBIX CTaHOB.
CraHbl OJHOKPAaTHOTO U
MHOTOKPAaTHOTO BOJIOYEHHS Toxrotoska k,
P ’ 4 4 HPaKTUYECKOMY VYerHblii onpoc IK-10
CTaHbl CO CKOJIbKEHHUEM,
3aHSTHIO.
06e3 ckompxkeHus. CrTaHBI
Mara3uHHOTO THIIa,
NPSIMOTOYHBIE 1 JIP.
HWroro no pazaeny 34 34
Hroro 3a cemectp 34 34 9K3aMeH
Wroro no nucuumnune 34 34 3K3aMeH TK-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnga  peanu3anuu  NPeIyCMOTPEHHBIX BHUJIOB yuyeOHOW paboThl B  KadyecTBe
00pa30BaTeNbHBIX TEXHOJOTHH B TPENOJaBAHUU TUCHUIUIMHBI «TEXHOJOTHS MPOW3BOJICTBA
MIPOBOJIOKMY HCIIOJIb3YIOTCA TPATUIMOHHAS M MOAYJIbHO - KOMIIETEHTHOCTHAsl TEXHOJOTHH.
[Tepenaya HEOOXOAMMBIX TEOPETHYECKUX 3HAHUNA W (POPMUPOBAHHWE OCHOBHBIX MPEICTABICHUN
no kypcy «TexHomorus mpouU3BOJICTBA MPOBOJIOKW» MPOUCXOAUT C HCIOJIB30BAHUEM
MYJIbTUMEAUIHOTO 000pYy10BaHHUS.

Jlexuu MpoBOJATCS KaK B TPAIULIMOHHON QopMe, TakK U B hopMe JEeKIUNH-KOHCYIbTAIUH,
IJIe TEOPETUYCCKHA MaTepHall 3apaHee BBIIACTCS CTYJASHTaM ISl CAMOCTOSITEIbHOTO U3YUYCHHS,
JUIsl  TIOATOTOBKH BOINPOCOB JIEKTOPY, TakuM o0O0pa3oM, JEeKUUs MPOXOIUT IO THUIY
BOTIPOCHI-OTBETHI-TUCKYCCHSL.

CamocrosTenbHas paboTa CTyJJ€HTOB IOCTPOEHA TAKMM 00pa3oM, 4TO B Ipolecce padboThl
CTYJCHTBI 3aKPEIUISIOT 3HAHUS, TIOJTYICHHBIE B TIPOIECCE TEOPETUIECKOTO OOYUCHHSI, TEM CaMbIM
dbopMupyroT npodecCHOHaTbHBIE YMEHUS U HAaBBIKU. BBINOIHEHHE KypCcOBOrO MPOeKTa TpedyeT
OT CTyJCHTa aHalu3a MPOOJEeMHOI CHUTyalluu, BHIOOpA CPEICTB M METOJIOB €€ PEIICHHS, T.C.
camocTosiTeNlbHas padoTa HEe OrpaHUYMBAETCS TOJIHKO YCBOGHHEM TEOPETHYECKUX 3HAHUM, OHA
Takke (GOPMUPYET MPAKTHUYECKUE YMEHHUS W HABBIKU, a TAK)KE YMEHHUsS HCCIICJIOBATCILCKON H
TBOPUYECKOH NEATEIbHOCTH.

B mnpomecce w3ydeHWs MUCHUIUIMHBI OCYIICCTBIIICTCS TEKYIIMH W IEPHOIUICCKHIMA
KOHTPOJIb 32 pe3y/lbTaTaMUd OCBOCHHS y4eOHOro Kypca. Tekyluil KOHTpOJIb OCYHIECTBIISETCS
HETIOCPEACTBEHHO B MPOIECCe YCBOCHUS, 3aKpeIUICHHs, 0000IEHHS ¥ CHCTEMAaTU3alliy 3HAHUMH,
YMEHHM, BJIaJCHUSI HaBBIKAMU M TIO3BOJISIET ONEPATUBHO JUArHOCTUPOBATh U KOPPEKTHPOBATH,
COBCPIIICHCTBOBATh 3HAHWS, YMEHUS W BIAJCHUC HAaBBIKAMU CTYACHTOB, OOCCIICUHNBACT
CTUMYJMPOBAHUE W MOTHBAIMIO UX JESATENBHOCTH HAa Ka)XJOM 3aHITHU. TeKyIIHid KOHTPOIb
OCyIIecTBIIsIeTCS B hopMe YCTHOTO orpoca (codece0BaHus).

[IpomexyTouHas aTTecTanus, UENbI0 KOTOPOH sBiiseTCs 0000IIEHHE U CUCTEMAaTHU3alHs
3HaHWH, TpoBepKa IPPEKTUBHOCTH YCBOCHUS CTYACHTAMH OIPEICICHHOTO, JIOTHYCCKH
3aBEpIIEHHOTO COJEpXKaHWA Y4eOHOro MaTepualia OCYIIECTBIISICTCS B (OpMe 3alIuThI
KOHTPOJIbHBIX PaloT.

HToroBbIit KOHTPOJIB MO TUCHUTIINHE OCYIIECTBIISIETCS B (hOpME HK3aMeHa.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. T'onoBuzuuH, C. M. OCHOBHBIE TTOJIOKEHHUSI TEOPUU BOJIOYCHHS MPOBOJIOKH © yu4eOHOE
nocodue / C. M. T'onoBusuuH ; MI'TVY. - Maruuroropck : MI'TY, 2016. - 1 3neKTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&show=dcatalogues/1/1130
099/2403.pdf&view=true (matra oOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

2. T'onoBuznun, C. M. OCHOBHBIC TOJIOKEHHUSI TEOPUU W TEXHOJOTHH BOJOYCHUS
NpoBOJIOKH : ydeOHoe mocobue [mist By3oB] / C. M. T'onoBu3HMH ; MarHMUTOrOpCKHUi TOC.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. M. Hocora, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1681-4. - 3arm. c¢ Tutyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4029.pdf&show=dcatalogues/1/1532
657/4029.pdf&view=true (mata ooOpamenus: 14.05.2020). - MakpooObekT. - Tekcr

v
AmarTnaooLtis - ( ‘pamauna



noctymnHbl Takke Ha CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xaputonos, B. A. IIpou3BoaCTBO MPYXKMHHOM MPOBOJIOKHK | yueOHOe mocooue / B. A.
XapI/ITOHOB . 3. T'amnsamos ; MI'TY. - Maruutoropcek, 2013. - 151 c. : ni., quarp., cxemsl, Ta01.

URL:
https /Imagtu.informsystema.ru/uploader/fileUpload?name=605.pdf&show=dcatalogues/1/11041
74/605.pdf&view=true (gara oopamenwus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0342-5. - imeeTcst ne4aTHBIN aHAJIOT.

2. Tynynos, C. A. Teopus 00pabOTKH MeTauioB AaBieHueM . Kypc yekunuid /| C. A.
Tynynos, H I'. Mlemmyposa, O. H. Tynynos ; MI'TY, kap. OM/. - Marautoropck, 2010. - 175
c. Wi, rpad., CXEMBI, TaoJI. - URL:
https: //magtu informsystema.ru/uploader/fileUpload?name=308.pdf&show=dcatalogues/1/10683
41/308.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIHA. -
NmeeTcst neyaTHbIN aHAJIOT.

3. emmyposa, H. I'. Knaccudukanus kak MeToa MOMCKA TEXHHUYECKOTO PEIICHHS.
Pacuer naBienus meramia Ha MHCTpyMeHT B mpomeccax OMJl : yueOnoe mocodue / H. T.
[emmypoBa, C. A. JleBanmockuii, M. M. Jlordpaxmanosa ; MITY, [kad. OMUA]. -
Marautoropck, 2011. - 61 ¢ : wmm, cxemw, Tabn., Homorp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=487.pdf&show=dcatalogues/1/10878
03/487.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
HmeeTcs me4aTHbI aHANIOT.

4. IlemmypoBa, H. I'. O6paGoTka meTaiioB naBieHueMm (oOmmi Kypc) : ydeOHOe
nocodue / H. I'. Hlemmrypoga, /1. O. I[TyctoBoiitos ; MI'TY. -MarHHToropCK 2013. - 142 c. : un.,
CXEMBI, TaoI. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=618. pdf&show dcatalogues/1/11078
23/618.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37€KTPOHHBII. -
ISBN 978-5-9967-0381-4. - imeeTcst me4aTHBIN aHAJIOT.

5. XapurtoHos, B. A. IIpon3BoACTBO BOJIOUEHHUEM MPOBOJIOKU M3 HU3KOYIJIEPOJIUCTBIX
MapoK CTald : TPOSKTUPOBaHHE, TEXHOJOTHs, oOopymoBaHue : ydeOHoe mocobue / B. A.
Xapurtonos, M. B. 3aitiea ; MI'TY, [kad. MMT] Maruuroropck, 2011. - 167 c. : wi., Tadm.,
CXEMBI. URL:
https.//magtu.|nformsystema.ru/uploader/flIeUpload?name:456.pdf&show:dcatalogues/1/10797
81/456.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : AIEKTPOHHBIH. -
NmeeTcst neyaTHBIN aHAJIOT.

6. Xaputonos, B. A. [Ipon3BoACTBO METU3HBIX U3/ENHIA, UCTOPUS PA3BUTHS . yueOHOE
noco6ue / B. A. Xapuronos, U. I'. lyoun ; MI'TVY, kap. MuMT. - Maraurtoropck, 2010. - 91 c. :
WII. URL:
https.//magtu.|nformsystema.ru/uploader/flIeUpload?name:330.pdf&show:dcatalogues/1/10718
09/330.pdf&view=true (nara oopamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AIEKTPOHHBIH. -
NmeeTcs neyaTHBIN aHAJIOT.

B) MeTonuyeckue ykazaHus:

1. XaputonoB B.A., MBannoB A.b. TexHonorusi mpou3BOACTBA MPOBOJIOKH METOIOM
TEPMOIUIACTUYECKOTO0 pacTshKeHHs: Meronnyeckoe ykazaHue Marnutoropek, I'OY  BIIO
«MI'TY», —2009. — 38 c.

2. Xaputonos B.A., UannoB A.b., ['onoBusznun C.M., Myctadpuna B.I"., MccnenoBanue
MPOIIECCOB TUIACTHYECKOW nedopmariuu npu pactsokenuun: Mertoa. yk., Marautoropcek, ['OY
BITIO «MI'TY»,— 2009. — 44 c.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenosanue 110 Ne norosopa Cpox aeicTBus JIMLIEH3UU
T7Zip cB000IHO pacnpoctpansemoe 110 0OCCCPOUYHO

MS Windows K-171-09 ot 18.10.2009 0eccpouHo
7(benopenk)

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 OecCpovYHO

FAR Manager cB000HO pacnpoctpansiemoe 110 0OeccpouHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHBIC CUCTEMBI

HazBanue xypca

CcrlIKa

DnekTpoHHas 0aza nepuoandeckux u3maanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — Poccuiickuii MHAEKC Hay4HOTIO IUTHPOBAHUS
(PUHII)

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

ITouckosas cucrema Akagemus Google (Google Scholar)

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

Wudopmannonnas cucrema - ExmHoe okHO qocTyma K
H(pOPMALMOHHBIM pecypcam

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

DenepaibHOE roCyIapCTBEHHOE OIOJKETHOE
yupexaenue «PenepaibHblii HHCTUTYT IIPOMBIIIIIEHHON
COOCTBEHHOCTHU»

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

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:




Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHUI JIEKIIMOHHOTO THIIA

Y4eOHble ayAuTOpUM [UIsl TPOBEACHHS] TMPAKTUYECKUX 3aHATUM, TPYNIOBBIX U
WHAWBUAYAIBHBIX KOHCYJBTAIllMi, TEKYIIEro KOHTPOJS U NPOMEKYTOYHOW aTTecTaruu
OcHaienue: MynbTuMeTuitHbIe CpeACTBa XpaHEH U, IEpeaun U IpeICTaBIeHUs HHPOopMaun

Harnsgaeie mMaTepuanbl: CHpaBOYHBIE TAONHIIBI, MEYATHBIA pPa3IaTOYHBIA MaTepHal
(3amaHus 1J11 KOHTPOJIBHBIX pado0T); YUeOHUKH U YIEOHBIC TTOCOOUS;

Buneomarepuanbl, JEMOHCTPHPYIONIME TEXHOJOTHMUECKUNW  TPOIECC  BOJOYCHHS
IIPOBOJIOKH.

MakeTsl, IIaKaThl.

JlaGopaTopus MexaHUYECKUX HUcTbITaHui ayzd. 307:

1. Komnekrwst MUKpOIUIHQOB.

2. Komtekmust Makpo1epeKToOB 1 U3JIOMOB.

3. MasTHHUKOBBIH KOTIEp.

4. [Tpu6op MI - 1 u cMeHHBIE TYOKH.

5. Ckpytka K-2

6. K-Pa3prsiBHas mammna PM-5.

7. MamiHa JyTs ICTIBITaHKS TPOBOJIOKH Ha YCTaIOCTh.

8. [Ipubop 11t uCHBITaHUS TPOBOJIOKH Ha U3HOC.

9. Kospuurumerp MUKOC-1.

10. ITpuGop IIMT-3.

11. MepuTenbHbII UHCTPYMEHT.

12. TTpuGops! 11 ©3MEpeHus TBEPAOCTU o MeToaaM bpuners u Poksernia.

13. Tleun TepmMuUeCcKHe.

Jlaboparopus ¢pusnyeckux cBoiicts aya.110.

Ocnamenune: Mertamtorpadpuyecknii komrmuiekc MET 1M, paspeiBHas MalinHa,
yIbTPa3BYKOBBIE N1€(DEKTOCKONBl M MarHUTOMETpPbHI, YCTAHOBKA Ui TEPMHYECKOrO aHaIM3a;
YCTAaHOBKA I HM3MEPEHHs JJIeKTpoconpoTumicHus, wmoct MO/I-6; ko3puuTuMeTp
BuOpannonHsiii; yctranoBka TOJIC; marnutHble nedexrockonsl, tuna EC-3 u I[IMJ[ 70;
yabTpa3BykoBor gedexrockon VYJI2-12; wmarHuTHas OajuMcTHUYecKas ycTaHoBKa bY-3;
YCTaHOBKA MJIsi M3MEpeHus auHamudeckoro monyis FOHra u BHYTpeHHEro TpeHus; Habop
00pa3IoB I TS PMUYECKOTO aHAIN3a, U3MEPECHHSI COACPKAHUS YTIIepoia, KOIPITUTHBHON CHITHI,
AIIEKTPOCOMPOTUBIIECHHUSI, 1€(PEKTOCKOIHUH.

Jlaboparopuss OM/J] ayn.104. OcHameHue: mpokaTHbIM cTad ayo 150; BOJOYMIBHBIN
cran 1/350; BomoumsbHbli ctan 1 /250; ruapaBawueckuii mpecc q = 5 1; YMPM - 5 1
muHamoMeTp - 200 Kr; oCTPWIIBHBIN arapar; CBapOYHBIA anmapar; yCTAHOBKA IS MCIBITAHUS
MPYKHUH; BCIIOMOTraTelIbHOEe 000pyIOBaHUE.

[Tomemenuss uIsl  caMOCTOSITENILHOW ~ paboThl  oOydaromuxcs:  [lepcoHaibHBIE
kommbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIICKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne mAnsg  XpaHeHUs U NPOPHUIAKTUYECKOTO OOCIY.KMBaHHUS Y4eOHOTO
000pyT0BaHUs.

Mecta st XpaHeHuss y4eOHO-HAIVSIAHBIX TOCOOMM W y4eOHO-METOAMYeCcKOi
JIOKyMEHTAITUH.

IIpunoxenne 1
YueOHo-MeTOoAUYECKOE 00ecTieueHre CAMOCTOsITeIbHOI padoThl 00y4yarouxcs

AynutopHas caMOCTOsTelIbHas paboTa CTYJEHTOB Ha MPAKTUYECKUX 3aHATHUSIX
OCYILIECTBJISIETCS. IO/ KOHTPOJIEM IIPENOAABATENsl B BHJAE PEIICHHA 334ad W BBIIOJHEHUS
yIOpaXHEHUH, KOTOpble OmpeleisieT MpernojaBaTesib Uil CTyAeHTa. BHeaynuTopHas
caMOoCTOsITeNIbHas paboTa CTYIEHTOB OCYILECTBIISIETCS B BHJIE UTEHHs ¢ TPOPabOTKOI MaTepuana
Y BBITOJIHEHUS JOMAITHUX 3aJIaHUH C KOHCYJbTAl[UsIMU IPEIo1aBaTessl.



Ilepeuens mem KOHMPOILHBIX PAGOM 011 RPOMENHCYMOYHOU AMMeECMAayuu RO OUCYUNIUHE

«TexHOJI0THsI TPOU3BOICTBA MPOBOJIOKH»

Ayoumopnas koumpoavhas paboma Nel

OCHOBHBIE TEXHOJOTMUECKHE CXECMBI COBPEMEHHOI'O BOJIOYHIJIBHOI'O ITPONU3BOACTBA

Ayoumopnas koumpoavhas paboma Ne2
[ToaroToBKa CTPYKTYpPHI M TOBEPXHOCTH IPOBOJIOKH K BOJIOUEHHIO.
Ayoumophas koumpoavhas paboma No3

OcCHOBHBIE OTACIICHHUA LIIEXO0B COBPEMCHHOI'O CTAJICIIPOBOJIOYHOI'O IIPOU3BOACTBA.

Ayoumopnas koumpoavhas paboma Ned

KJ'IaCCI/I(bI/IKaI_[I/IH BOJIOYHJIBHBIX LEXO0B, PACIIPCACICHUEC TEXHOJIOTMYCCKUX ITIOTOKOB.

O 01O L B~ WA WDN

BOHpOCBI JJIA TOATOTOBKH K YCTHBIM OIIpOCaM

. CopTaMeHT MPOBOJIOYHBIX U3JACTUI
. TpeGoBaHMs K Ka4€CTBY IPOBOJIOKH.

. KJ'IaCCI/I(bI/IKaI_[I/IH 1o AnaMeTpamM, Ha3HAYCHHUIO, COCTOAHHNIO IIOCTABKH, MapKaM CTaJIH.

. OCHOBHbBIE TEXHOJOTHUECKUE CXEMbI COBPEMEHHOTO BOJOYHMILHOTO IIPOM3BOICTRA.
. IIpou3BOACTBO MPOBOJIOKH U3 HU3KOYTJICPOIUCTON CTAIIH.

. IIpou3BOICTBO MPOBOJIOKH U3 CPEHE- M BHICOKOYTIICPOIUCTHIX MAPOK CTaJICH.

. ITIpou3BOICTBO MPOBOJIOKK M3 CTAIM ayCTCHUTHOTO Kiacca.

. TexHoJIOTHSI TPOM3BOACTBA MTPOBOJIOKHU M3 CTalH ()EPPUTHOTO Kilacca.

. IToAroToBKa CTPYKTYPHI K IOBEPXHOCTH MPOBOJIOKU K BOJIOYCHHIO.

. CrtocoObI TepMO0OOPaOOTKH MTPOBOJIOKH, UX aHAIIH3.

10. Buabl moacMa3ouHbIX HOKpLITI/Iﬁ, TCXHOJIOTHA UX HAHCCCHUS U XapaKTCPHUCTHUKA.

1

1. TpeOGoBanwmsI, MPEABSABIAEMBIC K CMa3KaM JIJIsl BOJIOYCHHUS.

12.TehexTsl TPOBOJIOKU, MPUYMHBI UX BOSHUKHOBEHUS U MYTH YCTPAHEHUS.

13. CtpykTypa BOJOUUIBHBIX LIEXOB.

14. OcHOBHBIE OT/AETICHUS [IEXOB COBPEMEHHOTO CTAIETIPOBOIOYHOTO MMPOU3BOJICTBA.

15. Knaccudukanus BOJOUUIBHBIX 1IE€X0B, PACTIPECIICHHE TEXHOJIOTHIECKUX TTOTOKOB.

16. CocTaB OCHOBHOTO M BCTIOMOTATEIHHOT'O 000pyI0BaHUSI.

17. BonounibHBIC CTaHBI, KOJTIAKOBBIC ITEYH, TEPMOTPABHIILHEIC, TEPMOITMHKOBATHHBIC
arperartbl, HAMOTOYHOE 000pYyI0BaHUE.

18. Knnaccudukanusi BOJIOUUITBHBIX CTAHOB.

19. CtaHbl OTHOKPATHOTO M MHOTOKPATHOTO BOJIOYCHHS.

20. CtaHbl CO CKOJNBKEHUEM, 0€3 CKOILKEHHUS.

2

1. CTaHbl Mara3uHHOT'O TUIIA, TPAMOTOYHBIC U JIP.

[Tpumepsl pacuera TEXHOJIOTUYECKUX ITapaMETPOB BOJIOUEHHUS TPOBOJIOKU
(mpuBenieHbI pacueTHbIE GOPMYIIbI U3 paboThI 1 TOMOIHUTENBHOTO CITUCKA JTUTEPATYPHhI)

[TpoBonoka mpotsHyTa ¢ 8 10 7 MM. Yemy paBHO oOxkatne? CorjacHo ¢opmynnam
onpeneneHuto ooxarus 1=0,234=23,4%.

Karanka mpotsaHyTa (C mpoMexyTo4HOH TepmoobOpabotkoit) ¢ 5,5 mo 0,42 mm. Yemy
paBHO oO1iee (cymmapaoe) ooxatue? Otet: r= 0,994 = 99,4%

Karanka quamerpom 5,5 MM MpoOTsIHYTa ¢ 00KaTHeM B repBoM mpoxoje 27%. Uemy paBeH
JTuaMeTp epBoit BOJIOKH? U3 bopMyITBI TUTST o0OxaTust ciemyer

d =d,v1-r =55y1-0,27 =4,7 mm.

Heob6xoammMo u3roToBUTH MPOBOJIOKY AuamMeTpom 2,0 MMm. UTo ObI MOTYyINTh TOCTATOYHBIN
mpeJieN MPOYHOCTH, 00kKaTHe JOHKHO OBITh paBHO 55%. PaccunTarh HCXOMHBINA qHAMETD.



d
U3 dhopmynsl 1uist ooxkarus cnepyer dy =—=— =2,98mm.
N1-r1

5. IlpoBosoka mpoTsHYyTa 32 HECKOJBKO MPOX0oAoB ¢ 8 mo 4 mM. Tpebyercs ompenenuTsb
oOxatue r u yuinHeHue E.

0,75
1-0,75
6. PaccMoTpuM mpoxon BOJIOUEHUS, BKJIIOYAIOIIMKA oOaHOKpaTHOe obxkarue 20,7% mpu

BOJIOYEHHUH uepe3 BOJIOKY ¢ noityyriom 8° wiu 0,14 pan (Bennuuna A B ypaBHeHuu 4.13
JI0JDKHA OBITH B paguanax). M3 ypaBHenus 3.7 Benuunaa A = 2.42.

2
rzl—(gj =0,75=75%, E = =3=300%

7. byaem cumrtarh, 4TO cpenHuid Kodpduiment TpeHus paseH 0,1, KaKk TUIUYHBIA TPUMEP
BOJIOYEHUS C KUIAKON CMaA3KOM.

8. B pesynbTare moACTaHOBKH 3THX BEIWYHMH B ypaBHeHUE 4.13 momyuum 3Hauenune 2=0,53,
YTO HaMHOro Huxe npezaena BojgoueHHs 1.0. Tak kak Takoil mpoxoj sIBJISETCS BIIOJHE
OOBIYHBIM B IPAKTUKE BOJIOYEHMS, SICHO, UTO BO MHOTUX CIIy4asiX BOJIOYEHHE IPOBOJUTCS
IOpU YPOBHSX HANpPSDKEHUS HAMHOIO HHXKE TOrOo, KOTOPbI OOBIYHO CBSI3BIBAIOT C
HEKOHTPOJIUPYEMBIM DPACTSDKEHUEM, 00pa3oBaHUEM IIEHKU WM paspylleHHeM. Takum
o0pa3oM, Takue pa3pylIeHUs BO3HMKAIOT HPU 3HAUYUTEIBHOM OTKJIOHEHHM YCIOBUH
BOJIOYEHHUS OT NPUHATHIX HA IIPAKTUKE.

9. PaccmoTpuM mpumep A7 BOJIOYEHHUS CO CIEAYIONIMMU TapaMeTpaMHu:

Cpennee conpotusieaue nedopmaruu — S50MIla, nuamerp Ha BBIXOJIE M3 BOJOKH —
4,57mm, obxkatue — 0,324, momyyron Boioku - 6°, koaduiueHt tperus — 0,05, ckopocTh
BosodeHmst - 5-10%cm/c. Jlnst mpuBenSHHOM BBIE CTANH mIapamMerp A W Gy PaBHBI
cootBercTBeHHO, 1,08 u 330MIla. Takum o0Opazom, ucmonb3ys ypaBHeHHE 5.1 u
IPUHUMAs HadaJlbHYIO TeMIepaTypy paBHOM 20°, MOJy4yMM paBHOBECHYIO TEMIIEpATypy
npoBoJioku 112°; To ecTh, TEMIeEparypa CTajJbHOM IPOBOJIOKM yBeJIWYMBaeTca Ha 92° 3a
OJIMH TIPOXOJ OT TEMIIEpaTypbl Ha BXOJE B BOJIOKY U CTAHOBHUTCS BBIIIE TEMIIEPATYpPhI
KUTIeHUs BObL. [1pyu HU3KOM TEMIONPOBOJHOCTH CMa3KH (CyX0€ MBLIO U Jp.) B YCIOBUSX
MHOTOKPAaTHOTO BOJIOYEHHS TeMIlepaTypa CTajJbHOM TIPOBOJOKM MOXKET JOCTUYD
HKCTPEMATbHO BBICOKUX BEIMYWH, YTO OYJeT 3aTPYAHITh CMa3Ky U MOXET MPUBECTU K
HEXeJIaTeIbHBIM U3MEHEHUSIM.

10. {ns1 mpuBeIEHHOTO BBIIIE IPUMEPA, PACCTOSIHUE, HA KOTOPOM YCTaHABJIMBAETCS TEIIOBOE
paBHOBecHe, cocTaBisgeT 34cMm, yTo B 74 pasa Ooiiblle JUaMmeTpa MPOBOJIOKH, HO 3TO
MEHBIIIE, YEM PACCTOSHUE MEXKY BOJIOKAMH.

11. PaccMoTpuM 1poxo/1 BOJIOYEHUS CTAIBHOM MPOBOJIOKU CO 3HAYEHUSIMU U3 MPEbITYIIETO
npumepa. M3 ypaBHenust 4.8 nomydaem, uro BenumunHa @ pasna 1,05. CoryacHo
ypaBHEHHs 5.5 MpUPOCT TeMmeparypbl OoT paboThl Aedopmanuu cocraBiser 63°C, us
ypaBHeHHa 5.7 MakcumanpHas Temneparypa paBHa 491°C+TO0, wm 511°C, ecnmn
HavyaynbHas Temneparypa paBHa 20°C. CorimacHo NpuBEeNEHHOMY BbIIE pacuéry, Teq
paBHO 112°C Ha paccrosHun Leq 34cM OT BOJIOKM 1O ABM)KEHHIO IPOBOJIOKH. JTO
o3Hauaet, uto (Tf-TO) nomkuo ObITH OKkONO (112-63-20) mmu 29°C B COOTBETCTBHU C
ypaBHEHUEM 5.6.

3aI[an/I IO paCUYCTy TEXHOJOTUYCCKUX PCIKUMOB BOJIOYCHUA ITPOBOJIOKHU

1. Beruncnute nporueHt ooxatwus, r (%)

Bonouenue Ooxarue %
a)5,50 mm — 1,80 MM 89,3
0) 2,00 Mm — 0,70 MM 87,8

B) 12,0 MM — 9,00 Mmm 438



10.
11.

12.

13.

14.

15.

16.

17.

18.

BpruncinTh KOHEUHBIN THAMETP

Bomnouenue Koneunnriit

JTUaMeTp, MM

a) 5,50 mm mpotsayTO ¢ 19% obxaTrem 4,95

6) 8,00 MM mpoTsiHyTO € 75% 0OXaTuem 4,00

B) 0,85 MM npotsanyTo ¢ 92% obxaTnem 0,24
Brruncnuth HaYanbHBINA JUAMETP

Bonouenue

HavansHelii tuamerp, MM

a) ooxkatue 29%, koneunslii quametp 1,00 Mmm 1,19

0) ooxkatue 98%, koneunsiii guametp 0,20 Mm 1,41

B) oOkatue 68%, koHeuHbld quametp 1,50 MM 2,65

[TpoBosioka mpoTsiHyTa Yepe3 BosoKy ¢ cuiioit SO0H, Ha ckopoctu 1000m/MuH. Kakas mpu
ATOM PacXo/yeTcsi MOIITHOCTh B BaTTax?

Paccmorpute nedopmammio ¢ obxkaruem 20%. Paccuuraiite BeNMYMHY WCTUHHOW
nedopMaIui ¥ YCIOBHOM(MHKEHEPHOH ) e opMaIiuu.
I. IIpoBosioka mpoOTsHYyTa OT AMaMeTpa OMM [0 AUAMETpa 5,5MM, MOIyyroi
BOJIOKU 6 TpagycoB, ckopocTh 200M/muH. KakoBa BennymHa CKOPOCTH
nedopmarun’?
[Tpunsito obxatue 20% c monyyrioM Boioku 6 rpaaycoB. HeobxonuMo Mcnoiab30BaTh
obxkarue 15% 0e3 u3menenus 3HaueHuss A. Kakoe 3HaueHue moiryyria HEOOXOIMMO
HCIIOJIb30BaTh?

KakoBa BennumnHa A A1 BOJIOYHIBHOTO Tipoxofa ¢ ookarueM 20% u yrnamu 20%, 16%,
12% u 8%.

KakoBa BenmmumHa HampspkeHus BoJjioueHus, od, mans 4 cimydaeB B 3amade 4.13.1,
npeanonaras kodpdunuent tpenus 0,1 u cpemnee HampsbkeHue 350MIla. KakoBbl
BEITMYUHBI CUJIBI BOJIOUEeHHS 111 0,5 MM MPOBOJIOKU?

KakoBo cpennee naBieHue Ha BOJIOKY ajisi 4 ciiydaeB B 3aiaue 4.13.1, nmpeanonarasi, 4To
cpenHee HanpskeHue paBHo 350MIa.

Yemy paBeH (akTop u30bITOUHOM paboTh! Anst 4 cioyyaeB 3afaun 4.13.17

Uemy paBHa BeITMUYMHA OCEBOTO HAINpsKeHUs Aiid 4 cinydaeB 3anayu 4.13.1, npennonaras
cpenHee HanpskeHue paBHbIM 350MIa?

Uewmy paBHa BeIMYMHA HAIIPSHKEHUS BOJIOYEHUS, 6d, 17151 IPOX0/1a BOJIOYEHUS C 00KaTHEM
20% c BoucanHeIM yrioM 12° u koaddumnumentom tpenus 0,04, 0,1, 0.15,0,25?
[Ipeanonaraem, uto cpeanee Hanpspkerue 350 MIla. Bo3MOXHBI 1 BCe 3TH YCIOBUS
BOJIOYEHUS MOCIIE CPAaBHEHHUS HAIPSHKEHUS BOJIOUYEHHUS CO CPEIHUM HAIPSIKEHUEM B 30HE
nedopmaruu?

Kakoe makcumanbHOe 00kaTve MOXKET OBITh MPHUHATO 32 OJMH MPOXOJ| C BIUCAHHBIM
yriom 12° u koapduumentom tpenus 0,1?

B npoxoze ot 1,00 o 0,9Mm ¢ BnincanusiM yriaom 12° cuna Bosmouenust 200H co cpeqnum
HarnpsbkenueM 700MIla. Ouenurte kodpPuIueHT TpeHus.

B npoxone mpoosnoka ymessmaercss B auamerpe oT 1,0 mm go 0,9 mm. Ckopocts
BostoueHust 200 M/MuH 1 quameTp O6soka (Huxke BosiokH) 15¢cm. KakoBa ckopocTs 610Ka B
00/MuH?

Ucnonp3yss puc. 6.1 yKaxuTe anmpokcuUMamuio s Kodduimenta TpeHUs
COOTBETCTBYIOILYIO TPEHUIO NPUIMIIAHNS, TPAHUYHOMY TPEHHIO U THIPOIUHAMUYECKOMY
pexxuMy cMa3ku. Kak U3MEeHSIIOTCS YCIOBUSI TPEHHUS 110 ypaBHEHUIO 6.57

Ecnu npupaBHATh KOAPUIUEHT TPEHUS HYIIO0, MOYKHO JIM TIOJTHOCTBIO UCKITIOUHUTh HArPeB
IIPY BOJIOYEHUU?

OOb1yHas IMpaKTUKa HWCIOJb30BATh PA3JIMYHBIC CMA3KU TMPU HATAKCHUU W IIPpU



20.
21.
22.
23.

ycraHoBuBIIeMcs pexxume. Mcnonb3ys kpuByto LITpubeka, o0bsiCHUTE, HAa YeM OCHOBaHA
TaKas MMPaKTUKa

BOITPOCHI VI MOATOTOBKU K DK3AMEHY

Beenenne. O0miast xapakTepUCTHKA BOJIOYHUIILHOTO IIPOU3BOICTBA.

Pa3Butue MetTusHoro npousBoJcTBa B Poccuu u 3a pyoekoM.

CopramMeHT TpOBOJOYHBIX H3Aenuid. OOMacTb MpPUMEHEHUs M TpeOOBaHMUA K KAadyeCTBY
IPOBOJIOKH.

Knaccudukarus o pazmepam, Ha3Ha4EHUIO, COCTOSHHUIO IOCTABKH, MapKaM CTAJIH.
OCHOBHBIE TEXHOJIOIMUECKHE CXEMbI COBPEMEHHOI'O BOJIOYMIIBHOIO IIPOU3BO/ICTBA.
[Tpon3BOACTBO IPOBOJIOKH U3 HU3KOYIIIEPOAUCTON CTANIH.

[Tpon3BOCTBO IPOBOJIOKU U3 CPEHE- M BHICOKOYIIIEPOAUCTBIX MApPOK CTAJICH.
[Tpon3BOACTBO MIPOBOJIOKH U3 CTAIM AYCTEHUTHOI'O KJIacca.

TexHoorust Mpou3BoACTBA IPOBOJIOKU M3 CTAIH (PEPPUTHOTO KJlacca.

. [TonroToBKa CTPYKTYpHI M IOBEPXHOCTH MTPOBOJIOKH K BOJIOUYCHHIO.

. CriocoOs1 TepMO0OPaOOTKY MTPOBOIOKH, UX aHAIH3.

. BUIBI 1T0ICMa309HBIX MTOKPBITHNA, TEXHOJIOTHS X HAHECECHUS M XapaKTePUCTHUKA.

. TpeGoBanus1, IpeabIBIsEMbIE K CMa3KaM JJisi BOJIOUCHHSL.

. JlepekThI TPOBOJIOKH, TPUYUHBI UX BOSHUKHOBEHHS U ITyTH YCTPAHCHHSL.

. CTpyKTypa BOJOYHMIIBHBIX [[EXOB.

. OCHOBHBIE OT/ICTICHUS [IEXOB COBPEMEHHOT'O CTAJIETIPOBOJIOYHOTO MTPOU3BOJICTBA.

. Kimaccudukanus BOJIOYHIBHBIX IIEXOB, PACIpeIe/ICHUE TEXHOJIOTHIECKUX MTOTOKOB.

. CocTaB OCHOBHOTO M BCIIOMOTATENILHOTO 000PY/JOBAHUSI.

. BonouniibHbIC CTaHbBI, KOJIIAKOBBIC II€YH, TEPMOTPABWIBHBIC, TEPMOIIMHKOBAIbHbIC

arperarbl, HAMOTOYHOE 00OpYy/10BaHUE.
Knaccudukanus BoJIOYUIBHBIX CTAHOB.

CrtaHbl OTHOKPATHOTO U MHOTOKPATHOT'O BOJIOUEHUS.
CTaHBbI CO CKOJIBXKEHHEM, 0€3 CKOJIbKEHUSI.

Cranbl Mara3uHHOTO TUIIA, TPSIMOTOYHBIE U JIP.

I[Ipunoxenne 2

OuneHo4HbIe CpeacTBa A5 MPOBEICHUSI POMEKYTOUYHOM aTTeCTANNI

a) [lnanupyemple pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl MPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpYKTYpHBIH
PYKTYP [Tnanupyembie pe3ysbTaThl

3JIEMEHT OrieHOYHBIE CPECTBA
oOydeHus

KOMITETCHIIUH

TTK-10 crioco6HOCTBIO OCYIIECTBIATE U KOPPEKTHPOBATH TEXHOJIIOTHIECKHE MPOIIECCH B METANTYPTUH N MaTepHanoobpaboTke

3HaTh — mpe6ogaﬁuﬂ K NpOBOJIOKE U BOHpOCBI AJIA TIOATOTOBKHA K 3K3aMCHY
3a20MoeKe.
— mpebosanus K NPOBOLOKeE U 24. Beegenne. OOmas  XapaKTepHCTHUKY
3a20moe6Ke, NPUHYURUATbHYIO BOJIOYMJIBHOT'O ITPOMU3BOJCTBA.
MEXHONI02UUECKYI0 CXemy 25. Pa3BuTiie METH3HOIO IIPOU3BOJACTBA B
U320MOBNIeHUsL NPOBOJIOKU U3 Poccnn 1 3a pyOexom.
ygﬂepoaucmblx U 1ecupoBarHvlx 26. COpTaMCHT IIPOBOJIOYHBIX U3aCINNn.
cmaneli u cniagos. OO6mactp TIpUMEHEHUsST U TPeOOBaHUS K
— mpebosanus K nPoeoJioKe U Ka4eCTBY IIPOBOJIOKH.
3a20Mo6Ke, NPUHYUNUATLHYTO 27. Knaccndukanus 110 pasMeEpaM,
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oOydeHus

OneHouHsble CpeacTBa

MEeXHOIOSUHECKYIO CXeMY
U320Mo6neHUsl NPOBOOKU U3
Venepooucmulx U 1e2Upo8aHHbIX
cmareti u CNiaeos; cocmas u
cooepaicanue OCHOBHBIX U
BCNOMO2AMENbHBIX ONePayull.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

HA3HAYCHUIO, COCTOSHUIO  IIOCTaBKH,
MapKaM CTaJH.

OCHOBHbBIE  TEXHOJOTHYECKHE CXEMB]
COBPEMEHHOTO BOJIOYHIIBHOTO|
MIPOU3BOJICTBA.

IIpousBoacTeo [IPOBOJIOKH u3
HU3KOYTJIEPOAUCTOM CTalu.
[Tpou3BOCTBO MIPOBOJIOKH U3 CpeIHE- U]
BBICOKOYTJIEPOAUCTHIX MAapPOK CTaJeH.
[Tpon3BOACTBO MPOBOJOKH W3 CTaly|
ayCTEHUTHOTO KJIacca.

TexHOMOTHsI MPOU3BOJCTBA TPOBOJIOKHU
U3 cTanu (peppuTHOTroO Kiacca.
[ToaroToBKa CTPYKTYPHI U MOBEPXHOCTHU
MIPOBOJIOKH K BOJIOYEHHIO.

CriocoObl TepMOOOPaOOTKH TPOBOJIOKH,
WX aHaJM3.

Bunel moacMa3odHBIX  TOKPBITHIA,
TEXHOJIOTHS 170'¢ HAHECCHHUS 171
XapaKTepUCTHKA.

TpeOoBanwMs, TPEIBIBISEMBIC K CMa3KaM
JUTSL BOJIOYEHHUSI.

JledekThl TPOBOJIOKH, TPHYUHBI HX
BO3HUKHOBEHHUS U MIyTH YCTPAHEHHUS.
CTpyKTypa BOJIOYHIIBHEIX I[EXOB.
OcHOBHbIE OTJEJICHUS IEXOB
COBPEMEHHOTO CTaJICTIPOBOJIOYHOTO
MIPOM3BOJICTBA.

Krnaccudukanus BOJOYMIBHBIX IEXOB,
pacripenesieHue TE€XHOJOTHYECKHX|
MTOTOKOB.

CocTaB OCHOBHOTO U BCIIOMOTAaTENbHOTO|
000pyI0BaHUA.

BonounnbHble  cTaHbl,  KOJIaKOBBIE
TIeYH, TEPMOTPABWILHEIE,
TEPMOIIMHKOBAJIbHBIE arperarsi,
HaMOTOYHOE 000PYI0BaHUE.
Knaccudukanys BoIOYUIBHBIX CTAHOB.
CraHbl OJTHOKPATHOTO W MHOTOKPATHOTO|
BOJIOYCHHSI.

CraHbl co CKOJIb)KEHHEM, 0e3
CKOJIb)KEHUSI.

Cranbl Mara3uHHOTO THUIIA,
MPSIMOTOYHBIE U JP.

VYmMmern

— onpedensimb coCmas u
cooepoicanue onepayuii npu
U320MoeaeHUU NPOBOJIOKU
3a0aHHO20 YPOBHA Ka4yecmaa;
— onpeoensimb cocmas u

[Iprmephl pacuera TEXHOJIOTHYECKUX
[1apaMeTPOB BOJIOYEHUS MPOBOJIOKU
(mpuBeneHBI pacueTHbIE (HOPMYIIbI U3
(paboThI 1 TOMOTHUTENBHOTO CIIMCKA

ITUTEPaTypHhI)
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OneHouHsble CpeacTBa

cooepoicanue onepayuii npu
U320Mo6aeHUU NPOBOSIOKU
3a0aHHO20 YPOBHS KA4ecmaa ¢
MUHUMATILHO He0OX00UMbIMU

sampamamu Ha ee np0u36000m60;

— onpedenamb cocmas u
cooeparcanue onepayuii npu
U320MOBNIEHULU NPOBOJIOKU
3a0aHHO20 YPOBHS Kauecmaa ¢
MUHUMATBHO HEOOX0OUMBIMU

sampamamu Ha ee np0u360()cm60;

8b10UpPaAMb MUN 80JIOUUTILHOLL
Mawunbl, KOHCMPYKYUIO U
mMamepuan 8010YUTLHO2O
uHcmpymenma

1.IIpoBonoka mpotsinyTta ¢ 8 10 7 MmMm. Yemy
paBHO oO>katue? CoriacHo GopMyiiam
onpeneneHuto ooxkarus r=0,234=23,4%.
2.Karanka npotsHyTa (C IpOMEXYTOYHOM
repMoo0OpadboTkoi) ¢ 5,5 1o 0,42 mm. Uemy
paBHO oO111ee (CymmapHoe) o0xaTue?
OTtBeTt: r = 0,994 = 99,4%
3.Karanka nuameTrpom 5,5 MM IIpoTsiHYTa C
00kaTueM B repBoM npoxoje 27%. Yemy
[paBeH AuaMeTp nepBoit Bosioku? U3
(bopMyIIBI ISl 00KATHUA CIIETYeT MM.
4. Heo6X0a1MMO N3rOTOBUTH IPOBOJIOKY
muametrpom 2,0 MM. UTo OBl OJTy4nTH
TOCTa-TOYHBIN MPEJIeN MPOYHOCTH, 00KATHE
ITOJDKHO OBITH paBHO 55%. PaccunraTh
MCXONHBINA auametp. 13 popmyisr miis
00XKaTHsI CTIEAYET MM.
5. [IpoBoJIOKa MPOTSIHYTA 32 HECKOJIBKO
poxo/oB ¢ 8 10 4 mm. Tpebyercs
oTpenenuTh ookatue r u yjymmHenue E.

,
6. PaccMoTpuM mpoxo/1 BOJIOYEHUS,
BKJIFOYAIOITUI 0THOKpaTHOE oOxkarue 20,7%
[IPY BOJIOYEHHUH YEPE3 BOJIOKY C MOIYYTIOM
8° unu 0,14 pan (BenuunHa A B ypaBHEHUU
4.13 nomxHa ObITh B paananax). M3
ypaBHeHMs 3.7 BenuunHa A =2.42.
7.Bynem cuuTaTh, 4TO CpeIHHMA
K03 uuneHt Tpenus pasel 0,1, kak
TUIMYHBIN IPUMEDP BOJIOYEHHUS C KUIKOU
CMa3Koil.
8. B pe3ynbTare MoJCTaHOBKH 3TUX BEIUYHH
B ypaBHeHuE 4.13 nosydynM 3HaUEHHUE
>=0,53, 4TO HAMHOTO HUXKE Mpeesna
BosioueHus 1.0. Tak kak TakoW Mpoxox
SIBJISIETCSL BIIOJIHE OOBIUYHBIM B PAKTHKE
BOJIOYEHHS, ICHO, YTO BO MHOTHX CIIydasix
BOJIOYEHHE MTPOBOAUTCS MTPH YPOBHSX
HaIPsKEHUST HAMHOIO HUXKE TOTO, KOTOPBIN
O0OBIUHO CBSI3bIBAIOT C HEKOHTPOJIUPYEMbBIM
[pacTshKeHHeM, 0Opa30BaHHUEM ILEHKU HITH
pazpymienreM. Takum oOpazoM, Takue
[pa3pyLICHUs BO3HUKAIOT TP 3HAUYUTEIBHOM
OTKJIOHEHUH YCIIOBUH BOJIOUEHUS OT
[IPUHATHIX HA MPAKTUKE.
9. PaccMoTpuM nipuMep 1St BOJIOYSHHUS CO
CJIEYIOIMMH [TapaMeTpamMHu:
Cpennee conpoTtusiieHue nedopmanuu —
550MIla, nnaMeTp Ha BBIXOAE U3 BOJIOKH —
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4,57mMm, obxkatue — 0,324, oTyyroJ1 BOJIOKH|
- 6°, koo punment Tpenus — 0,05, ckopocTh
BostoueHus - 5-102cm/c. st npuBen€HHOM
BbIIIE cTany napameTp A u od paB-HbI
cooTrBeTcTBeHHO, 1,08 1 330MIla. Takum
00pa3oMm, UCONB3Ys ypaBHEHUE 5.1 u
pUHUMAs HAYaJIbHYIO TEeMIIEpaTypy paBHON
20°, oJly4uM paBHOBECHYIO TEMIIEPATYPy
poBoJIoKU 112°, To ecTh, TeMIeparypa
CTaJIbHOM MPOBOJIOKU YBEIMYMBAETCS Ha 92°
32 O/IMH IPOXOJ] OT TEMIIEPATYPhI Ha BXO/IE B
BOJIOKY M CTAaHOBUTCSI BBILIE TEMIIEPATYpPbl
KuneHusi Bozbl. [Ipu HU3KOM
TEIJIONPOBOJHOCTU CMa3KHU (CyX0€ MBLIO U
p.) B YCIOBUSX MHOTOKPATHOTO BOJIOUEHUS
TeMIiepaTypa CTaIbHON MPOBOJIIOKU MOKET
TOCTUYb 3KCTPEMAJIbHO BBICOKUX BEJIMYUH,
4TO OYAET 3aTPyIHATH CMa3Ky U MOXKET
[IPUBECTU K HEXKEJIATEIbHBIM U3MEHEHUSM.
10. Jlnst npuBeAEHHOTO BBIIIIE TIPUMEPA,
[paccTosiHUE, HA KOTOPOM YCTaHaBJIUBAETCS
TEIJIOBOE paBHOBECHUE, COCTABIISIET 34CM,
uTO B 74 pa3a Oosiblie TuaMeTpa IpPOBOJIOKH,
HO 9TO MEHBIIIE, YEM PACCTOSHUE MEXKIY
BOJIOKaMHU.

11. PaccmoTpuM mipoxos BOJIOYCHHS
CTaJIbHOM MPOBOJIOKU CO 3HAYEHUSIMU U3
npeaplayiero npumepa. M3 ypasaenus 4.8
rosiydaeM, uro BennunHa O pasHa 1,05.
CormnacHo ypaBHeHUS 5.5 mpupocT
TeMIIepaTypbl OT padoTHI AehopMaII
cocraiseT 63°C, u3 ypaBHeHus 5.7
MakcUMalbHas TeMIlepaTypa paBHa
491°C+T0, numu 511°C, ecnu HadanpHas
remieparypa pasHa 20°C. CoryacHo
[IPUBEAEHHOMY BbILIE pacuéry, Teq paBHO
112°C na paccrossaum Leq 34cM oT BoJOKH
[0 JBUKEHHIO IIPOBOJIOKU. DTO O3HAYAET,
uto (Tf-TO) nokHO OBITH OKOJIO
(112-63-20) mtu 29°C B COOTBETCTBUH €
ypaBHEHHEM 5.6.

Bnanetn

— Memoouxamu paciema
deopmayuoHHO-memMnepamypHvix
DEAHCUMOB 80IOYEHUSL

— MemoouxKamu paciema
depopmayuoHHO-memMnepamypHvix
U SHEP2OCUTIOBBIX PEHCUMOB
80104eHUs

— Memoouxkamu paciema
dehopmayuoHHO-memMnepamypHsix

3aa4M 10 pacyeTy TEXHOJIOTHUYECKUX
[PEKUMOB BOJIOYEHUS TPOBOJIOKU

1. Beraucnute npoueHt odxarus, 1 (%)
Bosouenue
O0xarue %

a)5,50 mm — 1,80 MM 89,3
0) 2,00 MM — 0,70 MM 87,8
B) 12,0 MM — 9,00 MM 43,8
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U DHEP2OCUTIOBBIX PEHCUMOB
80J104€HUsL NPOBONOKU U
napamempos 80104UTLHO2O
uHcmpymenma

2. BeIuncuTh KOHEUHBIN TUaMeTp
BonoueHnue

Koneunslii auamMerp, MM

a) 5,50 MM nipotsiHyTO ¢ 19% 0OXatrem
4,95

0) 8,00 MM mipoTsiHyTO C 75% OOX)aTHem
4,00

B) 0,85 MM mipoTsiHYTO ¢ 92% 00)aTHeM
0,24

3. BerunciuTh Ha4anbHBINA JHAMETP
BonoueHnue

HauanbHel 1uamMeTp, MM

a) ooxatue 29%, koneunslii quametp 1,00
MM 1,19

0) oOxatue 98%, koneunsiii guametp 0,20
MM 1,41

B) oOxxarue 68%, koHeuHblil tuametp 1,50
MM 2,65

4.1IpoBoJioka IpOTSHYTa YEPE3 BOJIOKY C
cuioit S00H, Ha ckopoctu 1000M/MuH.
Kakas pu 5TOM pacxoyeTcst MOIIHOCTh B
BaTTax?

5. PaccmoTpute nedopmaruio ¢ ooxxarruem
20%. PaccunraliTe BeIMUNHY HCTUHHOU
ne-hopMary 1 yCIOBHOW(MHKEHEPHON )
nedopmaruu.

i. [IpoBoJIOKa IPOTSAHYTA OT AUAMETPa 6MM
0 [uamerpa 5,5MM, MOJIyyroJl BOJIOKH 6
rpanycoB, ckopocTb 200m/MuH. KakoBa
BEJIMUYMHA CKOPOCTH JeopMariun?

6. [Tpunsito obxarue 20% ¢ MOITyyriioM
BOJIOKU 6 rpaaycoB. Heo6xoaumo
crionib30BatTh o0xatue 15% 6e3 n3MeHeHus
3HaueHus A. Kakoe 3HaueHue nomyyria
HE00X0IMMO HCIT0JIb30BATh?

7.KakoBa BenuunHa A 1151 BOJJOYMIBHOTO
poxona ¢ ooxkatreM 20% u yrimamu 20%,
16%, 12% u 8%.

8. KakoBa BemmunHa HAPSIKCHUS
BOJIOUEHUs, od, 17 4 cydaeB B 3ajaue
4.13.1, npeanonaras Ko3PpGUIUEHT TPEHUS
0,1 u cpennee Hanpspxenue 350MI]a.
[KakoBEI BeTUUIMHBI CHJIBI BotodeHus mist 0,5
MM IIPOBOJIOKH?

9.KakoBo cpenHee naBieHUe Ha BOJIOKY JIJIS
4 cnyuaes B 3agaue 4.13.1, npeamnonaras, 4ro,
cpeaHee HanpsbkeHue paBHo 350MITa.

10.  Yemy paBeH (hakTop N3OBITOUHOM
paboThl A1 4 cirydaeB 3amayuun 4.13.17

11.  Yemy paBHa BEIMYHHA OCEBOTO
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HanpsokeHus s 4 cyyaes 3a1auu 4.13.1,
[pearosaras CpeHee HAMPsHKCHUE PaBHBIM
350MIIa?

12.  Yemy paBHa BeJIMYWHA HATPSKCHUS
BOJIOUEHUS, 6d, U TPOX0/Ia BOJIOUEHUS C
00-xatrem 20% ¢ BUCaHHBIM yrioM 12° u
kod(dpuruentom tpenus 0,04, 0,1,
0.15,0,25? [Ipeanonaraem, 4To cpeHee
HanpspokeHue 350 MIla. Bo3moskHbI 1 Bce
STH yCIIOBUS BOJIOUEHHUS TTOCTIE CPABHEHUS
HAIPSHKEHUS. BOJIOUEHUS CO CPEeTHUM
HanpspKeHUEM B 30HE eopmanun’?

13. Kaxoe MmakcumanbHOE 00KaTHE
MO>KET OBITh MPUHSTO 32 OJMH IIPOXO]I C
BIIMCAHHBIM yriioM 12° u koaddunrentom
rpenus 0,17

14. B npoxone ot 1,00 10 0,9Mm ¢
BIIMCAHHBIM YTJIOM 12° cuiia BOJIOYEeHuUs
200H co cpennum Hanpsixernuem 700MlIla.
Onenute k03hPUIMEHT TpeHus.

15. B npoxoje npoBosoKa yMEHbIIAETCS
B nuametpe ot 1,0 mm 10 0,9 Mm. CkopocTh
BO-noueHUs 200 M/MHUH U raMeTp O10Ka
(Hmxe Bosoku) 15cm. KakoBa ckopocTh
Oioka B 00/MuH?

16.  Wcnomnwsys puc. 6.1 ykaxute
ATIPOKCUMAITUIO TSI KOO PHUIIEHTA
TPEHHS COOTBETCTBYIOIIYIO TPEHHUIO
[PYIATIAHUS, TPAHHYHOMY TPEHHUIO U
CUAPOIMHAMUYECKOMY pexkuMy cMa3ku. Kak
M3MCHSIFOTCS YCIIOBHS TPSHHSI TIO YPABHEHHTO
6.5?

17. Ecnu npupaBHaTh KO3dHULIHEHT
TPEHUS HYIII0, MOYKHO JIM MTOJIHOCTHIO
VMCKITFOYUTH HATPEB MPU BOJIOYCHUU?

18. OObIuHas MPaKTUKa UCIIOIB30BaTh
[PA3TMYHBIC CMA3KH NIPU HATSHDKCHUU U TIPU
yCTaHOBUBILIEMCS pexkume. Mcrnonb3ys
kpuByto llITpubeka, o0bsicHUTE, HAa YEM

OCHOBAHaA TaKasd IMPAKTHKaA

0) Ilopsnok npoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/IN U KPUTEPHH

OIICHUBAHUA:

IIpomexxyTouHast arrecTanus M0 JUCLUIINHE «TeXHOIOrus NMpOU3BOJACTBA IPOBOJIOKU
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOEHUS 00yUaIOUUMUCS
3HaHUHM, M TpPaKTHYECKHE 3a/laHusl, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMHA U
BJIQJICHUH, IPOBOAUTCS B (hOpME ayTUTOPHBIX KOHTPOJIBbHBIX PadoT.



DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OumsietaMm, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a1aHKeE.

KpuTtepuu onieHKH NpH cave 3K3aMeHa:

— Ha OLEHKY «OTJINYHO» — CTYJIEHT JOJDKEH II0Ka3aTh BBICOKUN YPOBEHb 3HAHUHI HE TOJIBKO
Ha YpPOBHE BOCHPOHM3BEACHUS U OOBSICHEHHs MH(OPMAIMH, HO U HUHTEIUICKTYaJbHBIC HABBIKU
pewieHuss IpoOjaeM U 3ajad, HAXOXJIAEHUS YHHMKAJIbHBIX OTBETOB K IpoOjeMaM, OLEHKU HU
BBIHECEHUSI KPUTHUYECKUX CYXKICHUM;

— Ha OLEHKY «XOpOILIO» — CTYIEHT [IOJDKEH II0Ka3aTh 3HAHUA HE TOJIBKO HAa YPOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo0JeM U 3a1a4, HaX0XKJICHHUs YHUKAJIbHBIX OTBETOB K IIpo0iieMam;

— Ha OLEHKY «YyIOBJIETBOPUTEJIBHO» — CTYIEHT JOJDKEH II0Ka3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BECHUS U 00BACHEHUS MH(DOPMALIMK, UHTEIUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3az1ay;

— Ha OLCHKY «HEYIOBJIETBOPUTEIIBHO» — CTYIEHT HE MOXET II0Ka3aTh 3HAHUsS HA YPOBHE
BOCIIPOM3BEICHUS U O0BSICHEHUSI MH(POPMAILIUY, HE MOKET TI0Ka3aTh WHTEIICKTYaJIbHBIC HABBIKH
peLIeHs IPOCTHIX 3a1a4.



