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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUST TUCHUILIINHBI «TEXHOJOTHS MPOU3BOJICTBA KATMOPOBAHHON CTaJIN»
SBIIIETCS. (POPMUPOBAHUE y CTYJACHTOB 3HAHMI B 00JACTH TECOPETHYECKHX OCHOB TOCTPOCHUS
paIrMoOHAIBHBIX PEKUMOB IUIACTUYECKOH edopmariiu mpu 00pabOTKE META/IOB JaBICHUEM.

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
XapaKTePUCTUK, IPOTHO3UPOBAHUS pa3pyIICHUs MeTa/ula IpH IUIACTUYECKOH 00paboTKe,
yIpaBJIeHUE KaueCTBOM ITPOIYKIIMU, U3TOTOBIIIEMOM C UCIIOJIb30BaHueM poreccoB OM/I;

— oOpeTeHne HAaBBIKOB M YMEHHSI HAa OCHOBE ATHX 3HAHWUHW OMHCHIBATh M aHAJIW3UPOBATH
HANPSDKEHHO-/IE(DOPMUPOBAHHOE COCTOSTHUE, KMHEMAaTUYECKHE U CHUJIOBBIE XapaKTEPUCTHKHU B
Pa3IMYHBIX TEXHOJIOTHYECKUX mporeccax OM/I.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuunnuza TexHomorus npou3BoCTBa KaTMOPOBAHHOM CTalu BXOAUT B BAPUATUBHYIO
4acTh y4€OHOTO I1aHa 00pa30BaTENIbHON IPOTrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCHUILIUH/ IPAKTUK:

MexaHuka MaTepHaioB U OCHOBBI KOHCTPYMPOBaHUS

OCHOBBI METAIITYPrU4€CKOI0 IPOU3BOACTBA

Marematuka

dusuka

dusnueckas XuMus

Xumus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbBIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUCHUS U CIUTLTIH/TIPAKTHK:

Ob6opynoBanue 11exoB OM/J]

Hossie TexHonmornyeckue pemenus B mpoueccax OM/]

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

TexHonmorus npon3BoOACTBA METAJUIOU3ACITAN

TexHonorus riay6okoil nepepaboTKH METaJIJIOB

CucreMsl yIpaBiIeHHs TEXHOJIOTHYECKUMU MTPOLIECCAMU

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynprate ocBoeHHMs AMCHMIUTUHBI (Momyns) «TexHomorus MpPOM3BOICTBA
KaJIMOPOBaHHOM CTAJIHM O0YUAIOIIHMICS TOJDKEH 001a1aTh CIASAYIOMUMH KOMITETCHIIHSIMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHUS
JJIEMEHT
KOMIIETCHIINHU

[TK-10 crtocoOHOCTBIO OCYIIECTBIATH M KOPPEKTUPOBATh TEXHOJIOTHUYECKUE MPOLIECCH B
METAJTypruu U MaTepuanooOpadboTke




3HaTh

(] TpeboBaHUs K KaTMOPOBAHHOM CTAJIH.

[] TpebOBaHUS K 3arOTOBKE; MPUHIMITAAIBHYIO TEXHOJIOTUYECKYIO CXEMY
W3TOTOBIICHUS

] mpUHIMIHATIBHYIO CXeMa MTPOU3BOICTBEHHOTO MPOIIECCa U3TOTOBICHUS
KaJTMOpOBaHHOMW CTaJIH.

[ TpeOOBaHUs K 3arOTOBKE;

[J cocTaB U coliep>KaHUe OCHOBHBIX U BCIIOMOTaTeIbHBIX OMEpalUi.

YMeTn

(] onpenenars cOCTaB U COIEPIKaHUE Ollepaluil IPY U3rOTOBJICHUN
KaJIMOpOBAaHHOW CTaJIM 33JJaHHOTO YPOBHS KaueCTBa;

(] onpenenars coCTaB U COEPKaHUE ONlepaluil IPY U3rOTOBJICHUN
KaJIMOpOBAaHHOMW CTaJIM 33JaHHOT'O YPOBHS KayecTBa C MUHUMAJILHO
HE0O0XOAMMBIMU 3aTpaTaMM Ha €€ IPOU3BOJICTBO;

(] onpenesars COCTaB U COACPKAHUE ONEPALMM IIPU U3TOTOBICHUHN
KaJMOpOBaHHOM CTaIM 33JaHHOTO YPOBHS KauecTBa ¢ MUHUMAJIbHO
HE0OXOAMMBIMU 3aTpaTaMH Ha €€ TPOU3BOJICTBO;

(] BBIOMpaTh BUA 00paOOTKU, KOHCTPYKIMIO U MaTepHajl MHCTPYMEHTa

Brnaners

[ MmeTogukamu pacdera aeopMaiOHHO-TEMIIEPATYPHBIX PEKUMOB
M3TOTOBJICHUSI KATMOPOBAaHHOM CTaIH

[ MmeTogukamu pacdera aehopMaOHHO-TEMIIEPATyPHBIX U
SHEPrOCHJIOBBIX PEKUMOB KaIMOPOBAaHHOMN CTaIH

[ MmeTogukamu pacdera aehopMaOHHO-TEMIIEPATyPHBIX U
SHEPrOCHJIOBBIX PEKUMOB U3IOTOBJICHHS KATMOPOBAaHHOMN CTaIM U
IapaMeTpoB MHCTPYMEHTA




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
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = A . P Kon
S g ©| caMOCTOSATENBbHON | ycHeBaeMOCTU U
JIACIMTUTHHBI 3 £ . | KomMnereHuun
O g £ paboTs MIPOMEKYTOYHOM
nma0. | mpakr. | &3
Tlex. Z'g aTTecTaluu
3aH. 3aH. O &
1. OCHOBBI MIPOU3BOCTBA
KaJHOpOBAHHOW CTAJH
1.1 Knaccudukamuss u IMoaroroBka
Ha3HAYCHUE 3 3 MIPaKTUYECKOMY VYcerHslii onpoc IK-10
KaJTMOpOBaHHOMU CTAJH 3aHATHIO
1.2 [puHnunuansHas
cXeMa [POU3BOJCTBEHHOI'O Hoarorosxa K
P 3 3 PaKTUIECKOMY YcrHbli onpoc IK-10
nporecca M3TOTOBJICHUS
N 3aHSATHIO.
KaJIMOpOBaHHOM cTanu
IToaroroBka K,
MPaKTHIECKOM
1.3 3aroToBka. p y AynuropHas
3aHSTHIO.
TpeboBanus. TexHomorus 2 2 KOHTPOJIbHAs IK-10
[Noaroroska k
W3TOTOBJICHUS . pabora
KOHTPOJIBHON
pabore.
HWroro no pazaeny 8 8
2. NedopMaliioHHbIC PEKHUMBI
21 TexHonoruueckas
K1accuUKanus  croco0oB Hoxroroska k
! 2 2 MPaKTHIECKOMY YerHbit onpoc [K-10
OM/I, pacuer peKUMOB
3aHSTHIO.
neopMalim
2.2 IIpoexTupoBanue
PEKIMOB BOJIOUEHHS
o INoaroroska k
KaJIOpOBaHHOMH CTanu .
2 2 MIPaKTUYECKOMY VYerHblii onpoc IK-10
Kpyrioro ¥ (hacOHHOTO
3aHSTHIO.
CeUeHHss B MOHOJIUTHBIX
BOJIOKaxX
2.3 IIpoexTupoBanue
€)KUMOB ehopmanuu
p fl bopman ITogroroBka Kk
KannOpOBaHHOMH CTanu .
2 2 MIPaKTUYECKOMY YcTHBIf orpoc IK-10
(dacoHHOTO  CeyeHWs B
3aHSTHUIO
PONUKOBBIX  BOJIOKAX |
MPOKATHBIX KJIETSX
2.4 TexHonoruuecku
MHCTPYMEHT: Ha3HAa4yCHHE, IMoaroToBka k
KOHCTPYKIIMS,  MaTepHal, 2 2 MPAKTHIECKOMY YcTHBIHA ompoc IK-10
dbopma kanama (paboueid 3aHATHIO.
TTOBEPXHOCTH)




IlogroroBka K,

25 TexHosoruueckue MPAaKTUYECKOMY
AynuropHas
cmasku. Ha3Hauenue, BUIIBI, 3aHATHIO.
2 2 KOHTPOJIbHAs ITK-10
XapaKTEePUCTUKH, CHOCOOBI IMoaroToBka k aGora
MoJIauy B o4ar feopMaiiu KOHTPOJIbHOM p
pabore.
Hroro no paszueiny 10 10
3. BcenomorarenbHble
TEXHOJIOTHYECKUE OTIEPALIHU
3.1 IMoarotoBka IMoaroToBka k
IIOBEPXHOCTU U CTPYKTYPBI 2 2 [IPAaKTUYECKOMY VYcTHBIN onpoc IK-10
MeTajia K fepopManiu 3aHSTHIO.
3.2 TIpsIMONMHEWHOCTH W IToaroroBka K,
npaBKa KaJMOpOBaHHBIX 2 2 MPAKTUYECKOMY YcTHBIN orpoc I1K-10
MIPYTKOB 6 3aHSATHIO
IToaroroBka K,
MIPaKTUIECKOM
3.3 O6rouka, numdoBka u P y AynutopHas
. 3aHSTHIO.
MOJIMPOBKA KaJIMOpPOBaHHOU 2 2 KOHTPOJIbHAS I1K-10
[loaroroska k
CTaln N pabota
KOHTPOJIBHON
pabore.
Hroro no pazneny 6 6
4. TexXHOJIIOTHYECKHE IPOIECCHI
MPOM3BOJICTBA  KaJIMOPOBaHHOM
CTaIu
[loaroroska k
4.1 TexHonorus A ’
. MPAKTHIECKOMY
MPOU3BOJCTBA  IPYTKOBOH
L N 3aHATHIO. .
COPTOBON XOJOJHOTSHYTOM 2 2 YerHBIi onpoc [K-10
[MonroroBka x
CTAIM W3 YIJIEPOJUCTHIX N
KOHTPOJIBHOM
MapoK CTalu
pabore.
IToaroroBka
4.2 TexHomorus A
. MPAKTHIECKOMY
MPOM3BOJCTBA  OYHTOBOH
. . 3aHATHIO. .
COpPTOBOW XOJIOMHOTSHYTOM 2 2 YcTHBIN onpoc I1K-10
[lonroroBka x
CTali M3  YIJEPOIUCTHIX N
KOHTPOJIBHOM
MapoK CTalu
pabore.
[ToaroroBka k
4.3 TexHonorus ’
. MPAKTUYECKOMY
MIPOU3BO/ICTBA COpTOBOM
. 3aHSTHIO. .
XOJIOAHOTSHYTOW cTamu u3| 6 2 2 YcTHBIN onpoc I1K-10
[Moaroroska k
BBICOKOJIETHPOBaHHBIX .
N KOHTPOJIBHON
CTaJIeH U CIIIaBOB
pabore.
IlogroroBka K,
4.4 TexHonorus MPaKTHIECKOMY
AynuropHas
NPOM3BOJCTBA  CTaNbHBIX 3aHSTHIO.
. 2 2 KOHTPOJIbHAs IK-10
(hacoHHBIX npoduieit [Noaroroska k aboTa
BBICOKON TOUHOCTH KOHTPOJIbHOU p
pabore.
[Moaroroska k
4.5 TexHonorus A ’
PAKTHIECKOMY
MPOU3BOJICTBA AynuTopHast
. 3aHATHIO.
KaIuOpOBaHHON cTamu co 2 2 KOHTpPOJIbHAs IK-10
o IlogroroBka
CIeHaTn3UPOBaHHON . pabora
. KOHTPOJIBHOM
OTJIEITKOW MOBEPXHOCTH
pabore.
Wroro no pazneny 10 10
HWroro 3a cemectp 34 34 JK3aMeH
Hroro no nuciuiianHe 34 34 JK3aMeH TIK-10




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnga  peanu3anuu  NPeIyCMOTPEHHBIX BHUJIOB yuyeOHOW paboThl B  KadyecTBe
O6pa3OBaT€J'IBHBIX TEXHOJIOTHHA B npenogaBaH JUCHHUIIIINHBI «Texnoiorus IMPOn3BOACTBA
KaTUOpOBaHHOW CTalln» HCIOJNB3YIOTCS TPAJAULMOHHAs M MOAYJIBHO - KOMIIETEHTHOCTHAs
TexHojoruu. llepegaua HEOOXOMMMBIX TEOPETUYECKMX 3HAHWK M (OPMUPOBAHHWE OCHOBHBIX
npelcTaBiIeHud o Kypcey «TexHonorus mpou3BOACTBAa KaTMOPOBAHHON CTalM» MPOUCXOIUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pY10BaHUSI.

Jlexuu MpoBOJATCS KaK B TPAIULIMOHHON QopMe, TakK U B hopMe JEeKIUNH-KOHCYIbTAIUH,
IJIe TEOPETUYCCKHA MaTepHall 3apaHee BBIIACTCS CTYAEHTAM ISl CAMOCTOSTEILHOTO U3YUYCHUS,
JUIsl  TIOATOTOBKH BOINPOCOB JIEKTOPY, TakuM o0O0pa3oM, JEeKUUs MPOXOIUT IO THUIY
BOIIPOCBI-OTBCTHI-JUCKYCCHUA.

CamocrosTenbHas paboTa CTyJJ€HTOB IOCTPOEHA TAKMM 00pa3oM, 4TO B Ipolecce padboThl
CTYACHTHI 3aKPCIUIAIOT 3HAHHA, TIOJTYUCHHBIC B ITPOLECCE TCOPETHUICCKOI'O O6y‘-ICHI/I$I, 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 mnpouecce u3ydeHus IUCHMIUIMHBI OCYIIECTBIAECTCS TEKYIIUMA W NEPUOAUYECKHIA
KOHTpPOJIb 32 pe3y/lbTaTaMUd OCBOCHHS Y4eOHOro Kypca. Tekyuuil KOHTPOJIb OCYHIECTBIISETCS
HETIOCPEACTBEHHO B MPOIECCe YCBOCHUS, 3aKpeIUICHHs, 0000IEHHS ¥ CHCTEMAaTHU3alliy 3HAHUMH,
YMEHHM, BJIaJCHUSI HaBBIKAMU M TIO3BOJISIET ONEPATUBHO JUArHOCTUPOBATh U KOPPEKTHPOBATH,
COBCPHICHCTBOBATb 3HAHUA, YMCHHA U BJIAACHHUC HaBbIKaMHW CTYICHTOB, oOecrieunBaeT
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
3HaHUHM, TMpoBepka 3P(GEKTUBHOCTH YCBOEHHUS CTYACHTAMH ONPEACIECHHOTO, JIOTMYECKH
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. Xapuronos, B. A. [Ipon3BoAcTBO NpYyXWHHOI POBOJIOKH : yueOHOe mocodue / B. A.
XapI/ITOHOB 1. O. T'asamos ; MI'TY. - Marautoropcek, 2013. - 151 c. @ un., quarp., cxeMsbl, Ta0I.

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

2. Tynynos, C. A. Teopuss 00paboTKi MeTauIOB JaBiieHueM : Kypc sekuuii / C. A.
Tynynos, H I'. lemmypoga, O. H. Tynymnos ; MI'TVY, kadp. OM/I. - Maraurtoropck, 2010. - 175
c. ui., rpad., CXEMBHI, TaoII. - 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 : 3IeKTPOHHBIH. -
NMeercs neyaTHbIN aHAJIOT.

3. Wlemmyposa, H. I'. Knaccugpukanuss kak METOJ MOMCKA TEXHUYECKOTO PELICHHUS.
Pacuer nmaBieHHMss MeTa/ula Ha MHCTPYMEHT B mporiieccax OMJI : ydye6Hoe mocobue / H. T.
[emmypoBa, C. A. JleanmoBckuii, M. M. Jlordpaxmanosa ; MITY, [kad. OMUA]. -
Marnurtoropck, 2011. - 61 c¢. : wm;m, cxembl, Tabm., 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 : 3I€KTPOHHBIIA. -
NmeeTcst neyaTHbBINA aHAJIOT.

4. UlemmypoBa, H. I'. Obpabotka meramioB naBieHueMm (00mmii Kypc) @ ydeOHOE
nocobue / H. I'. lllemmrypoga, 1. O. [TyctoBoiitos ; MI'TV. -MaI‘HI/ITOFOpCK 2013. - 142 c. : un.,
CXEMBl, TaoII. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=618. pdf&show dcatalogues/1/11078
23/618.pdf&view=true (gara oopamenwus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0381-4. - imeeTcst ne9aTHBIN aHAJIOT.

5. Xapurtonos, B. A. IIpon3BoACTBO BOJIOYEHHUEM MPOBOJIOKH M3 HU3KOYIJIEPOJIUCTHIX
MapoK CTaJld . MPOCKTUPOBAHUE, TEXHOJOrHs, obopymoBanue : ydeOHoe mocobue / B. A.
XaputoHoB, M. B. 3aiiuesa ; MI'TY, [kap. MMT]. - Marauroropck, 2011. - 167 c. : ui., Tabu.,
CXEMBI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 456.pdf&show=dcatalogues/1/10797
81/456.pdf&view=true (nara obpamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37I€KTPOHHBIH. -
NmeeTcs neyaTHbIN aHAJIOT.

6. Xaputonos, B. A. TIpou3BoCTBO METU3HBIX W3JICIIHA, UCTOPUS PA3BUTHS . yueOHOE
nocodue / B. A. Xaputonos, W. I'. lllyoun ; MI'TY, kap. MuMT. - Maruauroropck, 2010. - 91 c. :
W1 URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 330.pdf&show=dcatalogues/1/10718
09/330.pdf&view=true (nara ooparmienus: 14.05.2020). - MakpooObeKT. - TEKCT : 37€KTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

B) MeToauyeckue ykazaHus:

1. XapuronoB B.A., lBanuoB A.b. TexHomOrust mpou3BOJACTBA MPOBOJOKH METOAOM
TEPMOIUIACTHYECKOTO pacTskeHHs: Mertonnueckoe ykazanue Marnuroropek, ['OY  BIIO
«MI'TY»,— 2009. — 38 c.

2. XaputonoB B.A., UeannoB A.b., ['onosuszana C.M., Mycradpuna B.I"., MccnenoBanue
IPOIIECCOB IUIACTHUYECKOW nedopMalnMu MpH pacTsbkeHun: Meron. yk., Maraurtoropck, I'OY
BITO «MI'TY», — 2009. — 44 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:



IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpox aeicTBus JIMLIEH3UU
7Zip ¢B0001HO pacnpocTpansgemoe I10 0eCcCpOYHO

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

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 0eccpouHo

FAR Manager cB0OOAHO pacrpocTtpansemoe 110 OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

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

https://dlib.eastview.com/

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

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

ITouckosas cucrema Akagemus Google (Google Scholar)

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

Nudopmanmonnas cucrema - ExuHOe OKHO JqocTyma K
nHGOPMAIIMOHHBIM pecypcam

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

denepanbHoe rOCyJIapCTBCHHOEC OIOKETHOE
yupexxaenne «DenepanbHblii HHCTUTYT MPOMBIIIICHHOR
COOCTBEHHOCTHY

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

9 MaTtepHaJbHO-TEXHHYECKOE 00ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:




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 MarHUTOMETpPbI, 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
00pas3IoB I TS PMUYECKOTO aHATIN3a, U3MEPECHHSI COACPKAHUS YTIIepo/ia, KOIPIUTHBHON 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
Y4eOHo-MeTOAMUYECKOE 00ecIeYeHHe CAMOCTOATEIbHOM PadoThl CTYACHTOB

AynutopHas caMOCTOsTelIbHas paboTa CTYJEHTOB Ha MPAKTUYECKUX 3aHATHUSIX
OCYILIECTBJIIETCS IO/ KOHTPOJIEM IIPENOAABaTeNsl B BHUJAE PEIICHHA 3aJad W BBIIOJHEHUS
yIpaXHEHUH, KOTOpble OmNpeleisieT MpernojaBaTesib Uil CTyAeHTa. BHeaynuTopHas



caMoCTOsITeNIbHas paboTa CTYyICHTOB OCYIIECTBIISICTCS B BUJE YTCHHS C IPOpabOTKOM MaTepuaa
Y BBIIIOJIHEHNS JOMAIIHUX 33aJaHUH C KOHCYJIbTAlUsIMU IIPEMOAaBATES.

Ilepeuens mem KOHMPOILHBIX PAOGOM 0711 RPOMENHCYMOUHOU AMMECMAayuu RO OUCYUNIUHE

8.

9.

«TexHoorus NMpou3BOJACTBA KaﬂHGPOBaHHOﬁ CcTajam»

1) Ompenenuth TpeOOBaHHS K TOTOBOW MPOAYKIHMH 10 3aIaHHBIM
napamerpam (pa3mepsl, opMa, COCTOSHUE TOBEPXHOCTH).

2) BbiOpath M 000CHOBaTH 3arOTOBKY I M3TOTOBJICHUS KalMOpPOBaHHOW
cranu (pa3mep, popma, Mapka CTaJld, COCTOSTHUE [TIOCTAaBKH).

3) BsiOparh U 000CHOBATh MPUHIMITHAIBHYIO CTPYKTYPY IPOCKTHPYEMOTO
TEXHUYECKOI'0 Mpoliecca.

4) OrmpeneuTh U 000CHOBATH CTPYKTYPY TEXHOJOTHUECKOTO IMpolecca (Bu,
Ha3HA4YEHUE U NOCIIEJ0BATEIbHOCTh OCHOBHBIX U BCIIOMOI'aTENIbHBIX OIEpaluil).

5) PaccuuraTh peKMMBI IMOATOTOBKU CTPYKTYPBI M IOBEPXHOCTH METallia K
nedopmaruu.

6) BsiOpath u 00ocHOBaTH criocod OM/I.

7) Paccunrarh pexUMbI BOJIOYCHUS MM PEXKUMBI eopManun (KaTuOpOBKH
BaJIKOB) MPH NPUMEHEHUH POJIMKOBOTO BOJIOYEHUS, XOJIOIHON COPTOBOW MPOKATKH U
T.IL.

8) Paccuurarh reOMEeTPUUECKUE napaMmeTpbl TEXHOJIOTUYECKOIO
MHCTPYMEHTA, BBIOPATh €r0 KOHCTPYKIIMIO U MaTe€pHUaIbl s U3TOTOBJICHUS.

9) BsiOpaTh BUA TEXHOJOTMYECKOW CMa3KH M Croco0 Toja4yu ee B oyar
nedopmariuu.

10) BoiOparh  THII, KOHCTPYKLIHMIO M  [apaMeTpbl TEXHOJIOTHYECKOTO
00opy0BaHus JUIsl peau3aluu npuHaroro cnocodba OM/I.

11) BbINOIHUTH IPOBEPOYHBIC PEXKUMBI 1eOPMALIUH.

12) ITpoBecTr KOPPEKTHPOBKH (10 HEOOXOIUMOCTH).

13) BriOpath 1 000CHOBaTh HEOOXOAUMBIC OTACIOYHBIC ONEPALUH U PEKUMBI
UX peau3aluu.

14) Onucath CIPOSKTHPOBAHHBINA TEXHOJIOTHYECKHUI TPOIIECC.

15) OhopMUTh MOSCHUTEIBHYIO 3aIHCKy B COOTBETCTBUU C JACHCTBYIOIIMMHU
TpeboBanusimu k BKP.

BOHpOCBI AJI TIOATOTOBKHU K YCTHBIM OIIPOCaM

Knaccugukaius 1 HazHaueHHE KaTMOPOBaHHON CTaJIH

[TpuHuMnuanbHas cxema MPOU3BOJCTBEHHOIO MPOIIECcCa U3TOTOBIEHUS KaJIMOPOBAaHHOM
CTalu

3arotoBka. TpeboBanus. TexHOIOTHS U3TOTOBIICHUS

TexHonornueckas kinaccuduxanus cnocooos OM/I, pacuer pexuMoB JieopManuu
Pexxumpl  BojoueHMs KanuMOpOBaHHOM CTaJld KPYyrJioro U (acoHHOro cedeHus B
MOHOJIUTHBIX BOJIOKaxX

Pexumbl geopmariin karnOpoBaHHON cTayid ()aCOHHOTO CEUEHUS B POJIMKOBBIX BOJIOKAX
U TIPOKATHBIX KJIETAX

TexHonornuecknii MHCTPYMEHT: Ha3HaueHHE, KOHCTPYKLHMs, Marepuai, ¢opMa KaHaja
paboueil MoBEepXHOCTH

TexHnonornueckue cMa3ku. HazHauenue, BUbl, XapaKTEPUCTUKH, CIIOCOOBI [T0/1aYH B oYar
nedopMaruu

[TonroroBka MOBEPXHOCTU U CTPYKTYPHI MeTalIa K AepopMaruu

10. [IpssmMonuHEHHOCTD U MpaBKa KAIMOPOBAHHBIX IPYTKOB
11. O6touka, num$oBKa U MOJIUPOBKA KATUOPOBAHHOMN CTAJIH



12. TexHonorus MNPOU3BOACTBA MPYTKOBOH COPTOBOM  XOJNOJHOTSHYTOW CTald U3
YIIEPOAUCTBIX MAapPOK CTaIH

13. TexHonoruss MPOW3BOACTBA OYHTOBOW COPTOBOM  XOJIOMHOTSHYTOW CTald U3
YIIEPOAUCTBIX MAapPOK CTaIH

14. TexHon0rus NPOU3BOJICTBA COPTOBOM XOJIOAHOTSHYTOM CTAIU U3 BBICOKOJIETMPOBAHHBIX
CTaJIed U CILIaBOB

15. TexHONOTHS MPOU3BOICTBA CTAIBHBIX (PaCOHHBIX MPOQHMIEH BBICOKONH TOYHOCTH

16. TexHonorus MPOU3BOACTBA KAJIMOPOBAHHONW CTalM CO CIEUUATIU3UPOBAHHON OTAEIKON
IIOBEPXHOCTH

ITpumepsl pacueTa TEXHOJIOTHYECKUX I1apaMETPOB BOJIOYEHUS IIPOBOJIOKU
(mpuBeneHbI pacueTHbIC (GOPMYIIBI U3 pabOTHI 1 TOMOIHUTEIBHOTO CITUCKA JTUTEPATYPHI)

[TpoBonoka mpotsiHyTa ¢ 8 mo 7 mMMm. Yemy paBHo oOxkatue? CormacHo dopmyrnam
onpeneneHuto ooxarus 1=0,234=23,4%.

Karanka npoTsiHyTra (C mpOMEXyTOYHOH TepmooOpaboTtkoif) ¢ 5,5 mo 0,42 mm. Yemy
paBHO ob1ee (cymmapaoe) ooxkatue? Otset: r = 0,994 = 99,4%

Karanka nuametrpom 5,5 MM nipoTsiHyTa ¢ 003kaTtuemM B iepBoM npoxoje 27%. Uemy paBen
JTUaMETP nepBou BOJIOKU? U3 bopmybl TUIs o0xaTust cienyer

d=d,v1-r =55,/1-0,27 =4,7 mm.
Heo6x01uMo H3roTOBUTh POBOJIOKY AuaMeTpoM 2,0 MM. UTo ObI TOTYYHUTh JOCTATOYHBIH
npeiest IPOYHOCTH, 00kKaTHE TOJKHO OBITH paBHO 55%. PaccunTaTh HCXOMHBIN AUAMETP.

d
U3 bopmyisl st ookarust cneayer d, = % =2,98 Mm.
1-r

[IpoBosioka MpOTSIHYTa 32 HECKOJIbKO MpoXxoaoB ¢ 8 10 4 MMm. Tpebyercs ompenenuThb
oOxarue r v yanuHenue E.

0,75
1-0,75
PaccMoTpuM mpoxoj BoJOYEHMS, BKIIOYANOMIMN OJIHOKpaTHOoe oOxkatue 20,7% mpu

BOJIOYEHHHU 4Yepe3 BOJIOKY ¢ nonyyriaoM 8° miu 0,14 pan (BenuuuHa A B ypaBHeHuu 4.13
JIOJDKHA OBITH B paguanax). M3 ypaBuenus 3.7 Benuunna A = 2.42.

2
rzl—(gj _075=75% E = —3-300%

bynem cuutarb, yTo cpenHuil koapduiueHT TpeHus paseH 0,1, Kak TUOUYHBIN pUMep
BOJIOYEHUS C KUIKON CMaA3KOM.

B pe3yinbrare moaCTaHOBKM 3THX BEJIMYMH B ypaBHeHuE 4.13 nmosnyunMm 3Hauenue 2=0,53,
YTO HAMHOTO HIke mpezaena BojouyeHHs 1.0. Tak kak Takoil MpoOXoJl SIBISETCS BIOJHE
OOBIYHBIM B NPAKTHKE BOJIOYEHUS, SICHO, YTO BO MHOTHX CITy4asiX BOJIOUYECHHE IPOBOIUTCS
IpPU YPOBHSX HANPSDKEHUS HAMHOTO HIDKE TOTO, KOTOPBIM OOBIYHO CBSI3BIBAIOT C
HEKOHTPOJIMPYEMBIM pacTsKEHHEM, oOpa30BaHHEM IIEHKH WM paspylieHueMm. Takum
o0pa3oM, Takue pa3pyLICHHs BO3HMKAIOT NpPU 3HAYUTEIBHOM OTKJIOHEHUHU YCIOBHUH
BOJIOYEHHUS OT NPUHATHIX HA ITPAKTHUKE.

P ACCMOTpPHUM NPUMCD AJId BOJIOYCHHA CO CICAYIOINIUMU IMapaMCTpaMu:

Cpennee conpotusienue nedopmaruu — 550MIla, nuamerp Ha BBIXOJIE U3 BOJOKH —
4,57mm, obxkatue — 0,324, momyyron Boioku - 6°, koapuueHt tpenus — 0,05, ckopocTh
Bosouenns - 5-10%cm/c. JUia mpuBENEHHON BbIIIE CTaJM HapaMeTp A U Gy paBHBI
cootBercTBeHHO, 1,08 u 330MIla. Takum o6pa3zom, wucnonb3ys ypaBHeHue 5.1 u
IIPUHUMAs Ha4daJIbHYI0 TEMIIEpaTypy paBHOU 20°, mOIydyuM paBHOBECHYIO TEMIIEPATypy
poBoJIokH 112°; To ecTh, TEeMneparypa CTaIbHOM IPOBOJIOKM yBelnuuBaercs Ha 92° 3a
OJIMH TNPOXOJ OT TEMIIEpaTypbl Ha BXOJE B BOJIOKY U CTAaHOBUTCS BBILIE TEMIIEPATypPHI
KUTIeHUs BOJbL. [Ipyu HU3KOM TEMIONPOBOJHOCTH CMa3KH (CyX0€ MbLIO U Jp.) B YCIOBUSX
MHOTOKPaTHOTO BOJIOYEHHS TEMIEpAaTypa CTaJbHONH IIPOBOJIOKM MOMKET JOCTHYb



10.

11.

HKCTPEMAJIbHO BBICOKHMX BEJIMYMH, YTO OYIET 3aTPYIHATh CMa3Ky M MOXET MPHUBECTU K
HEXeNaTeIbHBIM U3MEHEHUSAM.

J1is mpuBeIEHHOTO BBIIIIE IPUMEPA, PACCTOSIHUE, HA KOTOPOM YCTaHABIMBACTCS TEIIJIOBOE
paBHOBecHe, cocTaBisieT 34cM, 4TO B 74 pasza Oosbllie quamMeTrpa MPOBOJIOKH, HO 3TO
MEHBIIIE, YEM PACCTOSIHUE MEXTY BOJIOKaMHU.

PaccmoTpum mpoxo/1 BOJOYEHHsI CTAIbHOM MPOBOJIOKK CO 3HAYCHHUSIMH U3 MPEABLAYIIETO
npumepa. M3 ypaBHenust 4.8 nomyudaem, uro BeauuuHa @ pasHa 1,05. CoryacHo
ypaBHEHUs 5.5 MPHUPOCT TeMIiepaTypbl OT paboThl nedopmaruu coctasiser 63°C, u3
ypaBHeHUs1 5.7 makcumalibHas Temneparypa paBHa 491°C+T0, wm 511°C, ecinu
HauvanbHas Temreparypa paBHa 20°C. CorjacHo npuBeAEHHOMY BbIlIe pacuéry, Teq
paBHO 112°C Ha paccrosHuu Leq 34cM OT BOJIOKM MO JABMXKEHHIO IIPOBOJIOKH. IJTO
o3Havaet, uro (Tf-T0) momkHo ObITH OKOMO (112-63-20) nau 29°C B COOTBETCTBUHU C
ypaBHEHUEM 5.6.

38.,[[21‘11/1 10 paCUYCTy TEXHOJOTNYCCKUX PECIKUMOB BOJIOYCHUSA ITPOBOJIOKHU

1.

10.

11.

Breruucnute npouent ooxkarus, 1 (%)

Bonouenue Oo6:xatue %

a)5,50 mm — 1,80 Mm 89,3

6) 2,00 Mm — 0,70 MM 87,8

B) 12,0 MM — 9,00 Mmm 438
BpruncinTh KOHEUHBINM THAMETP

Bouiouenue Koneunsrit
JIUaMeTp, MM
a) 5,50 mm npotsiHyTO € 19% 06X)aTHEM 4,95
6) 8,00 MM mipoTsiHyTO ¢ 75% OOXaTueMm 4,00
B) 0,85 MM npoTsinyTo ¢ 92% obxkaTtnem 0,24
Boruncnuts HavyanbHBIA JUAMETP

Boaouenue

HavansHelii tuamerp, MM

a) ookarue 29%, koneunslit fuametp 1,00 MM 1,19

0) ooxkarue 98%, koneunsiit tuametp 0,20 Mm 1,41

B) oOxkatue 68%, koHeuHblit tuametp 1,50 MM 2,65
[TpoBosoka mpoTsHyTa yepe3 Bojoky ¢ cuioit SO0H, na ckopoctu 1000m/mun. Kakast npu
HTOM PACXOIyeTCs MOIIHOCTh B BaTTax?

Paccmotpute nedopmammio ¢ obxkatuem 20%. Paccuuraiite BETMUMHY HCTHHHOM
nedopMaluu 1 YCIOBHOM(MHXKEHEPHOI) nedopMaruu.

[IpoBonoka mpoTsHyTa OT auameTpa 6MM 10 auamerpa 5,5MM, IMOJIyyrojl BOJIOKH 6
rpaaycoB, ckopocth 200M/MuH. KakoBa BemuurHa CKOpOCTH Aeopmaruu?

[Tpunsito obxatue 20% c monyyrioM Boioku 6 rpagycoB. HeobxonnMo mcnosiab3oBaTh
obOxarue 15% 0e3 m3MeHeHus 3HaueHuss A. Kakoe 3HaueHHe moiyyria HEOOXOIUMO
HCIIOJIB30BaTh?

KaxoBa BenmnunHa A 11 BOJOYMIIBHOTO Mpoxoja ¢ ooxkaruem 20% u yrimamu 20%, 16%,
12% u 8%.

KakoBa BenmnumHa HampspkeHus BodoueHus, od, ans 4 cmydaeB B 3amade 4.13.1,
npeanonaras kodpdunment tpenus 0,1 u cpemnee wHampsikeHue 350MIla. KakoBsr
BEJIMYMHBI CUJIbI BoJIOUeHHs A1 0,5 MM POBOJIOKU?

KakoBo cpennee naBieHue Ha BOJIOKY ais 4 ciiydaeB B 3aaaue 4.13.1, npeanonarasi, 4To
cpenHee HanpsbkeHue paBHo 350MITa.

Yemy paBeH (akTop u30bITOUHON paboThl A 4 ciayyaeB 3agaun 4.13.17



12. Yemy paBHa BeTUUMHA OCEBOT0 HAINpsDKEHUS s 4 cimydaeB 3aaa4n 4.13.1, npeanonaras
cpeaHee HanpsbkeHue paBHbIM 350MITa?

13. Yemy paBHa BeM4YMHA HAPSKEHUS BOJIOUEHUS, 6d, U1 MPOX0ia BOJIOYEHHs ¢ 00KaTHeM
20% c BoucanHeIM yriioM 12° u kxoaddummentom tpenus 0,04, 0,1, 0.15,0,25?
[Ipennonaraem, uro cpeanee HampstkeHue 350 MIla. Bo3mMoxHBI i BCE 3TH YCIOBHUS
BOJIOUCHHUS ITOCJIC CPABHEHUS HAMIPSIKEHUS BOJIOYCHHS CO CPETHUM HAIPSHKCHUEM B 30HE
nedopmaruu?

14. Kakoe MakcuMaabHOE 00KaTHE MOXKET OBITh MPHUHATO 332 OJUH MPOXOJ C BIHCAHHBIM
yriom 12° u koapdurmentom tperus 0,1?

15. B mpoxoze ot 1,00 1o 0,9mMm ¢ BnucanusiM yriom 12° cuna Bosouenust 200H co cpennum
HarnpsbkeaueM 700MITa. Onenure kodpPUIMeHT TpeHus.

16. B mpoxoxae mpoBosioka ymeHbmaercs B auamerpe ot 1,0 mm 1o 0,9 mm. Ckopocth
BosioueHus 200 m/MuH u quametp Osioka (Hrke Bosiokn) 15cm. KakoBa ckopocth 610Ka B
00/MuH?

17. Ucnonb3ys puc. 6.1 yKakuTe anmpoKCUManui Uil  KodhdUIMEHTa TpPEeHH
COOTBETCTBYIOIIYIO TPCHUIO MPUIIHITAHUS, TPAHUIHOMY TPCHHIO U THIPOIUHAMUICCKOMY
pexxuMy cMa3ku. Kak H3MEHSIOTCSl YCIIOBUS TPEHHS 110 YPaBHEHHIO 6.57

18. Ecnu npupaBHATH KOA(PGHUIUESHT TPEHHS HYJII0, MOKHO JIM IOJTHOCTBIO UCKITIOYHUTH HArpeB
IIpU BOJIOYEHUU?

19. O0buHas TpaKTHKAa WCIOJNB30BaTh pA3IUYHbIE CMa3KH NpU HATSDKEHUHM W TpU
ycraHoBuBIIeMcs pexxume. Mcnonb3ys kpuByto HITpubeka, o0bsiCHUTE, HAa YeM OCHOBaHa
TaKasi IPaKTUKA

Bonpocsl 1151 MOATOTOBKH K IK3aMeHY

1. CopramenT u kinaccuduxanus. TpeGoBanus u o6nacts npuMeHeHus. CocrosHue u
NEPCIEKTUBBI PA3BUTHUS POU3BOICTBA KATMOPOBAaHHON CTAJIH.

2. 3aroToBKa Juls IPOU3BOJICTBA KATMOPOBAHHON CTaIH.

3. TexHonornyeckne OCOOCHHOCTH CIMOCO0a BOJOYECHHS B MOHOJIMTHOH BOJIOKE
KPYIJIOro U (paCOHHOT'O CEYEHH ¢ MaJIbIM 00XKaTHEM.

4. OueHKa HEpaBHOMEPHOCTH JAedopmanuu KaauOpOBAHHOM CTald KpPYIJIoro u
(hacoOHHOTO CeueHHs B MOHOJIUTHOM BOJIOKE.

5. ®opMUpPOBaHHUS KauyecTBa MOBEPXHOCTH KAJIIMOPOBAHHOM CTaNIH.

6. IlpoekTHpoBaHME pEXHMOB BOJIOUEHHUS KaIMOpPOBAaHHON CTaaM KpYrjoro M
(dacoHHOTO NPOUIISL.

7. TexHONMOTHMYECKUN UHCTPYMEHT.

8. Iloaroroska Merayuia K BOJIOYEHUIO.

9. Tepmuueckas 06paboTKa MpH MPOU3BOICTBE KAIMOPOBAHHOM CTaIH.

10. TexHOJIOTHYECKUE CMA3KH ISl BOJIOYCHHS KATHOPOBAHHOM CTaIH.

11. TemnepaTypHO-CKOPOCTHBIE YCIOBHSI ITPH BOJIOUEHUH KaTMOPOBAHHON CTaJIH.

12. TIpSAMOTMHEHHOCTH ¥ MTPaBKa KaTMOPOBAHHBIX MPYTKOB.

13. OGtouka, nunpoBKa 1 MOJTUPOBKA KATUOPOBAHHBIX IPYTKOB.

14. TexHosorus MPOU3BOJCTBA MPYTKOBOW COPTOBOW XOJOJHOTSHYTOM CTallud M3
YIIEPOAUCTBIX MAapOK CTaIH.

15. TexHosnoruss MPOU3BOJACTBA OYHTOBOM COPTOBOM XOJOIHOTSIHYTOW CTalld U3
YIIEPOAUCTBIX MAapOK CTaNIH.

16. TexHOMOTHSI TPOW3BOJACTBA KAIMOPOBAHHOW CTalW W3 BBICOKOYTIIEPOIMCTHIX
MapoK CTaJH.

17. TexHosorus MpoU3BOJICTBA CTATBHBIX (PaCOHHBIX MPOdUIIEH BBICOKOI TOUHOCTH.

18. TexHonorusi MPOU3BOJCTBA KATUOPOBAHHON CTald CO CHELHATbHOU OTAEIKON
MOBEPXHOCTH.



IIpunoxenne 2

OueHo4HBbIEe cpeCcTBa A5 NPOBeIeHNUs IPOMEKYTOUHOM aTTecTAlMN

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUs] H OLICHOYHBIE CPeACTBA IS IPOBeIeHHS

MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBI
i

3JI€MEHT
KOMITETCHIIUH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHbIE CpPEICTBA

[TK-10 crtocoOHOCTBIO OCYIIECTBIATH M KOPPEKTUPOBATH TEXHOJIOTHYECKUE TPOLIECCH B

METaJUTYPTHH B MaTepruagooopadboTke

3HaTh

mpebo8anus K Kaiubpo8anHoll
cmanu.

mpebo8aHus K 3a20MoeKe;
NPUHYUNUATBHYTO
MEXHON0SUUECKYIO CXEMY
U320MosieHuUs
NPUHYUNUATBHYIO CXeMd
npoU3800CMEEHHO20 npoyecca
U320MosieHUsl KaIubpo8aHHoU
cmanu.

mpebosanus K 3a20moeKe;
cocmas u cooepicanue
OCHOBHBIX U BCNOMO2AMENIbHBIX
onepayuii.

Bonpocbl 11 NOATOTOBKU K
9K3aMEHY

1. CoprameHT 7|
KJaccuukanus.
TpeboBanuss u  00JacTh
npumenenus. CocTosHue U

MEPCIICKTHBBI pa3BHUTHS
MIPOU3BOJICTBA
KaJIMOpOBAaHHOMW CTaJIH.

2. 3aroroBka IS
IIPOU3BOJICTBA
KaJIMOpOBaHHOMW CTaJIH.
TexHoI0rHYECKHE
0COOEHHOCTHU crroco0a
BOJIOYEHUS B MOHOJIMTHOM|
BOJIOKE KpYTJIOTO il
(dacoHHOrO  ceueHH ¢

MaJIBIM 00KaTHEM.
4. OreHka HEpaBHOMEPHOCTH
nedopmaru

KaJauOpOBaHHOM CTaJH
Kpyriaoro u  (acoHHOTO
CeYeHHssT B  MOHOJIMTHOM
BOJIOKE.

5. DopMHpOBaHUS  KauecTBa|
IMOBEPXHOCTH

KaJauOpOBaHHOM CTaH.

6. IlpoexTpoBaHHE PEKUMOB
BOJIOUEHHSI KAJIIMOPOBAHHOM
CTaJu KpYTJIOTO u
(acoHHOTO TIPOQUIIS.

7. TexHomormueckuit

WHCTPYMEHT.

8. IloaroroBka MeTamia K
BOJIOYCHUIO.

9. Tepmuueckass  00pabOTKa|
npu MIPOU3BOICTBE]

KaJTMOpOBaHHOMU CTaJIH.

10. TeXHOIOrMYECKUE CMAa3Ky

JJIA BOJIOYCHHA




CTpyKTypHBI
i

3JI€MEHT
KOMITETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

KaJrOpOBaHHOM CTaIH.

11. TemnepaTypHO-CKOPOCTHBI
€ YCJIOBHSI TIPH BOJIOYCHUH|
KaJTMOpOBaHHOW CTaJIH.

12. IlpsmMonuHEHHOCTD u
npaBKa  KaauOpOBaHHBIX|
MIPYTKOB.

13. O6trouka, mnuMdoBKa ¥
II0JINPOBKA KaJIMOPOBaHHbIX|
MIPYTKOB.

14. TexHonorusi MPOU3BOJCTBA
MPYTKOBOM COpPTOBOIA
XOJIOAHOTSHYTOM CTaIM W3
YTIEPOAUCTHIX MapoK|
CTaJIu.

15. TexHomnoruss TPOU3BOJCTBA
OyHTOBOM COpPTOBOH
XOJIOAHOTSHYTOM CTaIM W3
YTIEPOAUCTHIX MapoK|
CTaJIH.

16. TexHOOTHS TIPOU3BOJICTBA
KaIUOpPOBAaHHOW cCTalmu U3
BBICOKOYTJIEPOAUCTHIX
MapOK CTaJIH.

17. TexHonOTHS TIPOU3BOJICTBA
CTaJIbHBIX (acoHHBIX
npoduneit BBICOKO]
TOYHOCTH.

18. TexHONOTHS MPOU3BOJCTBA
KaTMOpOBAaHHOW CTalll €O,
CIIELMAIbHON OTJEIIKOM
MTOBEPXHOCTH.

VYmMmern

onpeoensimb cOCmas u
codepoicanue onepayuii npu
U320MOBNIEeHUU KATUOPOBAHHOU
CManu 3a0aHHO20 YPOBHSL
Kavecmeda

onpeoensimb coCmas u
cooepoicanue onepayuil npu
U320MOoGIeHUU KATUOPOBAHHOU
cmanu 3a0aHHO20 YPOBHSL
Kauecmea ¢ MUHUMAIbHO
HE0OX00UMbIMU 3aMPAmamu
Ha ee NPou3800CmMe0,
onpeoensimb cOCmas u
codepoicanue onepayuii npu
U320MOGIeHUU KATUOPOBAHHOU

Hepeq CHb TCM KOHTPOJIbHBIX
padoT

1)Onpenenuts TpeOOBAHUS K
FOTOBOM ITPOJYKIIAHU 10
3aJaHHBIM [TapaMeTpam
(pa3mepsl, hopma, COCTOSTHHE
[TOBEPXHOCTH).

2)BbiOpaTh U 000CHOBATH
3arOTOBKY JJIS1 U3TOTOBJICHUS
KaTMOpOBaHHOM cTanu (pa3mep,
(dopma, Mapka cTaiu,
COCTOSTHHE TTOCTaBKH).
3)BeiOpath u 000CHOBATH

MPUHIIUITAAIBHYIO CTPYKTYPY




CTpyKTypHBI
i

3JI€MEHT
KOMITETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

cmanu 3a0aHHO20 YPOBHSL
Kayecmea ¢ MUHUMATbHO
HeoOX00UMbLMU 3ampamamu
Ha ee npou3so0Ccmeo;

—  evlOupamsv 6ud obpabomxu,
KOHCMPYKYUIO U Mamepuan
UHCMpyMeHma

[IPOEKTUPYEMOTO
TEXHUYECKOTO TpoIiecca.
4)Ornpenenuth 1 000CHOBATh
CTPYKTYPY TEXHOJIOTHUYECKOTO
rporiecca (BH/I, Ha3HAYECHHUE U
110CJIeI0OBATEIILHOCTD
OCHOBHBIX U BCTIOMOT'aTeIbHbIX
OTICPALIHIA).

5)PaccunTaTh peKUMBI
MOJITOTOBKU CTPYKTYPHI U
[MOBEPXHOCTU MeTajia K
nedopmaruu.

6) Beiopath 1 000CHOBATH
crioco6 OM/I.

7)PaccunTtaTh peXKUMBI
BOJIOUECHHSI WJTH PEKUMBI
nedopmaruu (KaauOpOBKH
BaJIKOB) IIPH IPUMEHEHUH
[POJTMKOBOTO BOJIOYCHHS,
XOJIOAHOW COPTOBOM ITPOKATKH
U T.I1.

8)PaccunraTh reoMeTpUUeCKUEC
napamMeTpbl TEXHOJIOTHYECKOTO
MHCTPYMEHTA, BBIOPATh €T0
KOHCTPYKIIUIO M MaTEPUAITBI
U1 M3TOTOBIICHHS.

0)BeiOpaTh BUjI
TEXHOJIOTMYECKON CMA3KH U
croco0 1ojayu ee B ouar
nedopmaruu.

10)  BsiOparts Tum,
KOHCTPYKIIHIO U TIapaMeTPBhI
TeXHOJIOTUYECKOTO
00OpYIOBaHUS ISl peaTu3aIiiu
npuHsAToro cnoco6a OM/I.

11)  BBINONHUTH
[POBEPOYHBIE PEXKUMBI
nedopmaruu.

12)  Tlposectu
KOPPEKTUPOBKH (110
HE0OXO0TMMOCTH).

13)  BeiOparb u 000CHOBATH
HE0O0X0AUMBIE OT/IEIOYHBIE
OTIepAIINU B PEKUMBI UX
[pe-ann3aluu.

14)  Omwucarp
CIIPOCKTUPOBAHHBIN
TEXHOJOTMYECKHUI MpoLecc.
15)  Odopmuts




CTpyKTypHBI
i

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

DJIEMEHT
KOMITETCHIIUU
TIOSICHUTEIBHYIO 3aIIICKY B
COOTBETCTBUU C
e CTBYIOIUMHA
Tpebo-BanusiMu k BKP.
Braners — Memoouxamu pacuema 3a1a4uM 110 pacyeTy

oeghopmayuonno-memnepamyp
HbIX PEAHCUMOB U320MOBIIeHUS
KanubposauHou cmanu
MEMOOUKAMU paciemda
depopmayuoHHo-memnepamyp
HbIX U IHEPSOCUNOBBIX
PEdNACUMO8 KATUOPOBAHHOU
cmanu

MEMOOUKAMU paciemda
depopmayuoHHo-memnepamyp
HbIX U IHEP2OCUTOBBIX
PENHCUMOB U320MOBTIeHUS
KanubpoB8anHou cmanu u
napamempos uncmpymenma

TEXHOJIOTUYECKUX PEKUMOB
(pacueTHbIe POPMYITBI
NpUBEICHBI U3 paboThI 1
ITOTTOJTHUTEILHOTO CIIHUCKA
T TepaTyphl)

1. BeruuciauTe mporeHT
oOxarus, r (%)

BonouyeHue

O0xkatue %

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

2. BeancauTh KOHEUHBIN
muamMeTp

Bonouenue

KoneuHbIl1 quameTp, MM

a) 5,50 MM npoTsiHyTO € 19%
00KaTHEM

4,95

0) 8,00 MM TipoTsiHyTO C 75%
00kaTHEM

4,00

B) 0,85 MM mpoTsHyTO € 92%
00KaTHEM

0,24

3. BEIuncanTs HavaabHbIH
nuameTp

Bomouenue

Hauanenblii nuamerp, MM

a) oOxatue 29%, KOHEUHBII
muametp 1,00 MM

1,19

0) oOxxarre 98%, KOHESUHBIH
muametp 0,20 MM

1,41

B) oOxxatue 68%, KOHEUHBIN
muametp 1,50 MM

2,65




CTpyKTypHBI
i

3JI€MEHT
KOMITETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

4.1IpoBoisioka IpoTsHYyTa Yepes
BOJIOKY ¢ cuioit SO0H, na
ckopoctu 1000m/muH. Kakas
[IPU STOM Pacxoayercs
MOIIIHOCTEL B BaTTax”?

5. PaccmoTpute nedopmaruio ¢
oOxatuem 20%. Paccunraiite
BEJIMYMHY UCTUHHOM
ne-popmanmu u
YCIIOBHOM(MH>KEHEPHOH )

e opmarum.

i. IIpoBoJiOKa IPOTSAHYTA OT
muaMerpa 6MM 10 IMaMeTpa
5,5MM, TIOJIyyTroJ1 BOJIOKH 6
rpaaycoB, ckopocTh 200M/MUH.
KakoBa BeMurMHAa CKOPOCTH
nedopmarun?

6. [Ipunsto obxarue 20% c
MOJTYYTJIOM BOJIOKH 6 TPaycoB.
Heo6xo0a1umMo UCob30BaTh
oOxxarue 15% 6e3 u3MEeHEeHHS
3HaueHus A. Kakoe 3HaueHue
MOJTyyriia HE0OXOAMMO
MCII0JIH30BaTh?

7.KakoBa BesimunHa A g
BOJIOYMJIBHOTO TIPOX0J1a C
o0xaruem 20% u yrnamu 20%,
16%, 12% u 8%.

8. KakoBa BennunHa
HarnpspDKEHUs BoJoueHus, 6d,
1t 4 ciayyaes B 3agaue 4.13.1,
rpeamnosnaras KodhGuireHT
rpenus 0,1 u cpennee
Harnpsprkenre 350MITa. KakoBsr
BEJIMYMHBI CUJIBI BOJIOYEHUS
st 0,5 MM TIPOBOJIOKH?
9.KakoBo cpenHee naBneHue Ha|
BOJIOKY 1IJIsl 4 CITydaeB B 3a/1a4ue
4.13.1, npeanonaras, 4To
CpelHee HaNpsHKEHUE PaBHO
350MI]a.

10.  Yemy paBeH (akrop
M30bITOYHON PabOTHI st 4
ciaydaeB 3amaun 4.13.17

11.  Yemy paBHa BeIMYUHA
0CEBOT0 HaNpsLKEHUS I 4
ciyyaeB 3anauu 4.13.1,
[pejrnosaras cpeaHee

HanpspkeHne pasHbIM 350MITa?




CTpyKTypHBI
i

3JI€MEHT
KOMITETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

12. Yemy paBHa BeIMYUHA
HANpPsOKEHUS BOJIOYEHHUS, od,
TSI TPOX0/1a BOJIOYCHUS C
00-xatueM 20% c BIUCaAaHHBIM
yriaom 12° u koadpurpienTom
rpenus 0,04, 0,1, 0.15,0,25?
[Ipennosaraem, 4To cpenHee
HanpspokeHue 350 MIla.
BO3MOXHBI JTH BCE 9TH YCIIOBHUS
BOJIOUEHHUS [10CJIE CPABHEHUS
HATPSIKEHUST BOJIOYCHHUS CO
CpPEIHUM HaNpsHKEHUEM B 30HE
nedopmarun?

13. Kakxoe MmakcumansHOe
00XaTre MOXKET OBITh TPUHSTO
32 OJIMH MTPOXO/] C BIIMCAHHBIM
yriom 12° u kosduienrom
rpenus 0,17

14, B npoxone ot 1,00 1o
0,9MM C BIMCaHHBIM yriiom 12°
cuna Bosiouenus 200H co
CpEIHUM HAMPSHKECHHUEM
700MI1a. Orennre

K02 puLeHT TpeHus.

15. B npoxoje mpoBosioka
YMEHBIIIACTCS B AMAMETPE OT
1,0 mm 10 0,9 Mm. CxopocTb
Bo-1oueHus 200 M/MUH U
muameTp O6J10Ka (HUYKE BOJIOKH)
15¢cm. KakoBa ckopocTh 0J10Ka B
00/MUH?

16. Ucnonwzys puc. 6.1
YKQXUTE allpPOKCUMAIIHIO TS
Koa(duLreHTa TpeHus
COOTBETCTBYIOIYIO TPEHUIO
[PYITATIAHUS, TPAHHYHOMY
TPEHUIO U
CUIPOTMHAMUIECKOMY PEeKUMY
cmazku. Kak m3menstorcs
YCJIOBHUS TPSHHUS 110 YPABHCHHIO
6.5?

17. Ecnu npupaBHAITH
KOX(PHUIMEHT TPeHHUs HYIIO,
MO>KHO JIA TIOJTHOCTBIO
MCKITIOYUTH HarPeB MPHU
BOJIOYEHHUH?

18. OObIuHas MpaKTHKa
MICITI0JTE30BATh PAa3IMYHBIC

CMa3KH1 IIpXU HATAKCHUU U ITPU




CTpyKTypHBI
i

3JI€MEHT
KOMITETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA

YCTAaHOBUBILIEMCS PEXKUME.
crons3ys kpusyto Lltpubeka,
00BSICHUTE, HA UeM OCHOBaHA
Takasi MpaKkTUKa

0) Ilopsiiok mpoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE]IN U KPUTEPHH
OLICHUBAHMUSL:

[TpomerxyTouHas aTTecTalus o TUcIUILIMHE « TeXHOIO0rus Mporu3Bo/ICTBA KATHOPOBAHHON
CTaJIn» BKJIIOYAECT TEOPETHUYECKHE BONPOCHI, IO3BOJAIOIIUE OLEHUTh YPOBEHb YCBOCHHS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBIIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHUH U BIaJleHUH, IPOBOIUTCS B (hOpME ayAUTOPHBIX KOHTPOJIBHBIX paloT.

DK3aMeH MO0 JaHHOW MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hOopMe MO IK3aMEHAIMOHHBIM
OuneraM, KaKAblil M3 KOTOPBIX BKIIIOYAaET 2 TEOPETUYECKHUX BONPOCA U OAHO HPAKTUYECKOE
3a/laHue.

KPUTEPUHU OLUEHKH ITPU CJAYE DK3AMEHA:

— Ha OIICHKY «OTJIMYHO» — CTYJICHT JIOJKCH MOKa3aTh BHICOKUH YPOBEHb 3HAHUN HE TOJILKO
Ha ypOBHC BOCHpOI/I3BCIIeHI/I$I n O6T)$ICH€HI/I$I I/IH(i)OpMaIII/II/I, HO U I/IHTGJIJICKTyaJH)HI)IC HABBIKHN
pemieHuss TpoOJeM W 3alla4, HAaXOXJICHUS YHHKAJIBHBIX OTBETOB K IMpOOJieMaM, OICHKU W
BBIHCCCHUA KpI/ITI/I‘-IeCKI/IX CY)KILGHI/II\/JI;

— Ha OIICHKY «XOpOIIO» — CTYACHT JOJDKCH IOKa3aTh 3HAHUS HE TOJIBKO Ha YPOBHE
BOCHpOI/I3B€ILCHI/I$I n O6T)$ICHGHI/I$I I/IH(l)OpMaIII/II/I, HO U I/IHTGHHCKTyaHI)HBIC HABBIKHN peHIeHI/Iﬂ
npo0JIeM U 3a/1a4, HaXOXK/JICHHUS YHUKAIbHBIX OTBETOB K Mpo0JieMam;

— Ha OIICHKY «YIOBJIETBOPUTEIBHO» — CTYACHT JOJ/DKEH IOKa3aTh 3HAHHWS Ha YPOBHE
BOCIIPOU3BEJICHHUS U O0BSCHCHUs MHPOPMAIIUH, UHTEIUICKTYa IbHBIC HABBIKK PEIICHHUS TMPOCTHIX
3a/1a4;

— Ha OIICHKY «HEYJOBJIETBOPUTEIBHO» — CTYJICHT HE MOXET IMOKa3aTh 3HAHUS Ha YPOBHE
BOCHpOI/I3BeI[CHI/I$I nu O6’I)$ICH€HI/I$I I/IH(l)OpMaHI/II/I, HC MOXKECT I10Ka3aThb I/IHTGHHGKTyaHBHBIC HABBIKHN
pelIeHHs TPOCTHIX 3ajad.




