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1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

enssmu ocBOEHMSI TUCHUILUIMHBI « TE€XHOJIOTHS MPOU3BOJICTBA KaTHMOPOBAHHOW CTaln»
sIBIIIeTC (DOPMUPOBAHKE y CTYJICHTOB 3HAHHWKA B 00JACTH TEOPETHUYECKHX OCHOB MOCTPOCHUS
palMOHATILHBIX PEKUMOB IJIACTHUECKOH fedopMaliuu pu o0paboTKe METaIOB IaBJICHUEM.

3agauu AUCIUIUIMHBIL:

— (opMHUpOBaHHE Yy CTYJACHTOB OCHOB 3HAaHWW O 3aKOHOMEPHOCTSX mporieccoB OM/I:
MPOKATKe, BOJIOUEHUH, OCAJIKE, IIPECCOBAHUH, IITAMIIOBKE U IPYTUX BUIOB 00paOdOTKH;

— YCBOCHHUE TUIOTE3, 3aKOHOB, Teopuit JUTSE oTpeieNIeHUs
HANPSDKEHHO-TEOPMUPOBAHHOTO  COCTOSIHUS, ~ KHHEMATHUYECKMX U DHEPrOCHIIOBBHIX
XapaKTepUCTHK, MPOTHO3UPOBAHUS pa3pylIEHUs MeTajula Mpu IUIacCTHYEeCKOH o00paboTke,
yIpaBJeHUE KaueCTBOM ITPOLYKIIUH, U3TOTOBIISIEMOM C UCIIOJIb30BaHUEM mporeccoB OM/I;

— oOpeTeHue HaBHIKOB U YMEHHUS Ha OCHOBE ATHX 3HAHUM OMUCHIBATH U aHAJM3UPOBATDH
HaANPSOKEHHO-E(DOPMUPOBAHHOE COCTOSIHUE, KMHEMAaTUYECKUE U CUIJIOBBIE XapaKTEPUCTHKU B
Ppa3IMYHBIX TEXHOJIOTHYecKuX npoueccax OM/I.

2 MecTo IMCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOMH NPOrpaMMbl

Jucuunnuna TexHomorust npou3BoACTBa KATUOPOBaHHOM CTaau BXOAUT B BAPUATUBHYIO
4acTh y4eOHOTr o M1aHa 00pa3oBaTesIbHON POrpaMMBl.

JUis  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMBI  3HaHMsI  (YMEHHs,  BIaJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLUIUINH/ IPAKTUK:

MexaHnKa MaTepHaIoB U OCHOBBI KOHCTPYUPOBaHUS

OCHOBBI METAJITypru4ecKoro Npou3BOACTBA

Maremartunka

dusuka

dusnueckas XuMus

Xumus

3HaHus (YMEHMs, BIaJEHUs), NOJYUYEHHbIE NPU U3YYEHUU AAHHOW TUCLMIUIMHBEI OyIyT
HEOOXOIUMBI [T H3YUYCHHS TUCIATIIH/TIPAKTHK:

O6opynoBanue 1exo OM/]

Hossle TexHomornyeckue pemenus B mpoueccax OM/]

[ToaroroBka K 3aliyTe U 3aIIMTa BHITYCKHOM KBaTU(UKALIMOHHON paObOTHI

ITonroroBka Kk cade ¥ caada rocyJapCTBEHHOTO DK3aMEHa

TexHonorus nporu3BOACTBA METAIIOU3ACITHNA

TexHonorus riry0okoii nepepaboTKH METaIIOB

Cucremsl yripaBieHHs TEXHOJIOTHYECKUMU ITPOLIECCAMU

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS!

AUCHMILINHBI (MO1YJIf1) U IVIAHUPYEMbIe pe3yibTaThl 00yYeHust

B pesynprate ocBoeHus aAMcUMIUIMHBL (Moayis) «TexHomoruss mpous3BOACTBA
KaJTMOPOBAaHHOM CTaIN» 00yYaroLuiics 10JKeH 00J1aAaTh CIeIyOIUMHI KOMIIETEHIIUAMU:

CTpyKTypHBII [Tnanupyemble pe3yabTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIUU

[TK-10 ciocoOHOCTHIO OCYIIECTBIIATh U KOPPEKTUPOBATH TEXHOJIOTUYECKUE MPOIIECCHI B
METaJUTyprHi U MaTepruanoo0paboTke




3HaTh

"] TpeboBaHUs K KATMOPOBAHHOM CTAIIH.

] TpeboBaHM K 3ar0TOBKE; MPUHIMITHAIBHYIO TEXHOJIOTHYECKYIO CXEMY
W3TOTOBJICHUS

| IPUHIMIHATBHYIO CXeMa IMPOU3BOICTBEHHOTO MPOIIECCa U3TOTOBICHUS
KaJIMOPOBaHHOM CTaJIH.

] TpebOBaHUs K 3arOTOBKE;

] cocTaB | coJiepyKaHHe OCHOBHBIX U BCIIOMOTATEIbHBIX ONEPAIINH.

VYmeTh

"] ompeneNaTh COCTaB U COJCPKAHUE OTIEPAIIUil IPH U3TOTOBIICHUH
KaTuOpOBaHHOMW CTAJIM 33JJaHHOTO YPOBHS KayeCTBa;

"] ompeneNaTh COCTaB U COJCPKAHUE OTIEPAIlUil IPH U3TOTOBIICHUH
KaJMOpOBAaHHOM CTaIM 33JJaHHOTO YPOBHS KauecTBa ¢ MUHUMAJIbHO
HEOOXOIMMBIMU 3aTpaTaMH Ha €€ TIPOU3BOJICTBO;

] onpenesaTh COCTaB U COACPKAHUE ONEPALMM IIPU U3TOTOBICHUN
KaJHMOPOBAaHHOM CTaIM 33JJaHHOTO YPOBHS Ka4ecTBa ¢ MUHHMAJIbHO
H€06XOI[I/IMBIMI/I 3aTpaTaMu Ha €€ IMPOU3BOACTBO,

"] BBIOMpaTh BUJ 00paObOTKH, KOHCTPYKIIMIO U MaTepHall HHCTPYMEHTA

Baanern

| METOJIMKaMHM pacueTa Ae(popMalMOHHO-TEMIIEPATYPHBIX PEKUMOB
M3rOTOBJICHUSI KATMOPOBAaHHOMN CTaJIH

| METOIMKaMH1 pacueTa e(opMalMoHHO-TEMIIEPATYPHBIX U
HHEPrOCUIIOBBIX PEKUMOB KaTMOPOBAaHHOH cTanu

| METOIMKaMH1 pacueTa 1e(popMalMoHHO-TEMIIEPATYPHBIX U
HHEPTrOCUJIOBBIX PEKMMOB U3TOTOBJICHUS KaIMOPOBAaHHOM cTalu U
[apaMeTpoB MHCTPYMEHTA




4. CTpyKTypa, 00b¢éM N conep:KkaHne TUCHUILIMHBI (MOXYJIsA)
OO6mas TpyA0€MKOCTh TUCHUIIMHBI COCTaBIsIeT 5 3adeTHhIX enuHull 180 akaj. yacoB, B TOM

YUCJIIC:

— KOHTaKTHas paboTa — 72 aKaJl. 4acoB:
—ayauTopHas — 68 akajl. 4acos;
— BHEAyIUTOpHas — 4 aKaJ. 4acoB

— caMocCToOsTeNbHas paboTa — 72,3 akaJl. 4acos;

— MOJArOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

CDopMa aTTeCTaluu - SK3aMCH

AynuTopHas 3 s
e KOHTaKTHas paboTa 5 & dopma TeKy1ero
=
B aKaJ. yacax o Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. uacax) g B A . P Kon
g 3 ©| caMOCTOATENBHOM | yCIIeBaeMOCTH U
JUCLIUTUINHBI b £ o . | KOMOeTeHIHH
@) g £ paboThI IIPOMEKYTOYHOMH
1ab. | mpakr. | £ &
Tlex. Z'S aTTecTaluu
3aH. 3aH. | O &
1. OCHOBBI MIPOM3BOJICTBA
KaJOpOBaHHOM CTaIIN
1.1  Knaccupukanus u [loaroroska k
Ha3HauYeHHE 3 MIPAKTHYECKOMY VYcrHBIi omnpoc I1K-10
KaJnOpOBaHHOH CTaIu 3aHSATHIO
1.2 IlpyHuunuanpHas cxema
MIPOHM3BOJICTBEHHOTO Hozrotosxka k
p 3 MIPAKTHYECKOMY VYceTHbIi onpoc IK-10
nporecca M3TOTOBJICHUS
. 3aHSTHIO.
KaJHOPOBAHHOW CTaJIH 6
IToaroroBka K,
MIPAKTHYECKOM
P Y AynutopHas
1.3 3aroroBka. TpeboBanus. 3aHATHIO.
2 KOHTPOJBbHAS [K-10
TexHon0rus U3roTOBIECHUS INoaroroska k aGota
KOHTPOJIBHOU p
pabore.
Wroro no pazageny 8
2. MebopMaliOHHbIE PEXKUMBI
2.1 TexHonornyeckas
IToaroroBka k
KnaccuuKkanms — Ccrnoco0oB o
2 TIPaKTHIECKOMY VYerHsiii onpoc [IK-10
OM/I, pacuer peXHUMOB
3aHATHIO.
nedopMaluu
2.2 [IpoextupoBanue
PEKUMOB BOJIOUCHHS
o [Toaroroska k
KaJMOpOBaHHOU CTaun N
2 IIPAKTUYECKOMY VYceTHbIi onpoc IK-10
Kpyrinoro ¥ (acoHHOTO
3aHSTHIO.
CeYeHUS] B  MOHOJUTHBIX
BOJIOKAX
2.3 IpoektupoBanue| 6
€KUMOB ehopmanun
p . (popwan INoaroroska k
KanuOpoBaHHOH cTanu N
2 MIPaKTUYECKOMY VYcTHBIH onpoc IK-10
(dacoHHOTO  CceueHHMs B
3aHATHIO
POJMKOBBIX  BOJOKaXx W
MIPOKATHBIX KJIETSIX
2.4 TexHonorn4yeckuit
WHCTPYMEHT: Ha3Ha4eHHeE, IMoaroroska
KOHCTPYKIHS,  MaTepua, 2 TIPaKTHIECKOMY YcTHBIH ompoc [K-10
¢opma kanana (paboueii 3aHATHIO.
IIOBEPXHOCTH)




IlogroroBka K,

2.5 TexHonorndyeckue HPaKTUYECKOMY
AynuropHas
cmasku. Hasnauenue, Buapl, 3aHATHIO.
2 2 KOHTPOJIbHAS [IK-10
XapaKTepUCTUKH, CIIOCOObI IMoaroroska aGora
moJa4yy B ovar aehopMaiuu KOHTPOJIbHOU p
pabore.
HUroro no pazmeny 10 10
3. BcnomorarensHbie
TEXHOJIOTMYECKHE ONEPALUH
3.1 [ToaroroBka [loaroroska k
TIOBEPXHOCTH U CTPYKTYPHI 2 2 TIPaKTHIECKOMY YcTHbI# ompoc [K-10
MeTajula K JieopManuu 3aHATHUIO.
3.2 IlpsMonuHEWHOCTh U [loaroroBka Kk,
IpaBKa KaJIMOpPOBaHHBIX 2 2 IIPaKTUYECKOMY VYcTHBIH onpoc IK-10
IIPYTKOB 3aHATHIO
IToaroroBka K,
MIPaKTHYECKOM
3.3 OOrouka, nuudoBKa U P Y AynuropHast
. 3aHATHIO.
TIOJIMPOBKA KaauOpPOBaHHOM 2 2 KOHTPOJbHAS [K-10
Iloaroroska k
CTaJu . pabora
KOHTPOJIbHOM
pabore.
HWroro no pazaery 6 6
4. TexHONOTHYeCKHue MpPOLECCh
IPOU3BOJACTBA  KanUOPOBaHHOMN
CTaIIN
[Toaroroska k
4.1 TexHomnorus ’
o NPaKTUYECKOMY
MPOU3BOJICTBA  NPYTKOBOM
. N 3aHATHIO. N
COpPTOBON XOJIOJAHOTSIHYTOM 2 2 VYerHsiii onpoc [IK-10
[loaroroska k
CTali M3  YIJIEPOAUCTHIX N
KOHTPOJIbHOU
MapoK cTajiu
pabore.
ITonroroska
4.2 TexHomnorus A
. MIPAKTUYECKOMY
MIPOHM3BOJICTBa  OYHTOBOH
o . 3aHATUIO. o
COPTOBOM XOJIOJHOTSHYTOU 2 2 YerHbli onpoc [IK-10
[ToaroroBka k
CTall M3  YIJIEPOAUCTHIX N
KOHTPOJIbHOU
MapoK CTaJIu
paborte.
IToaroroBka k
43 TexHonorus ’
. MIPAKTHYECKOMY
IPOU3BOJCTBA COPTOBOM
. 3aHATHUIO. N
XOJOAHOTAHYTOM CTalu W3 2 2 VYcTHBIH onpoc IK-10
[Toaroroska k
BBICOKOJIETUPOBAHHBIX o
. KOHTPOJIBHOM
CTaJIell U CIIJIaBOB
pabore.
IlogroroBka K,
4.4 TexHomnorus HPaKTUYECKOMY
AynuropHas
MPOU3BOJICTBA  CTaJIbHBIX 3aHATHIO.
o 2 2 KOHTPOJIbHAS [IK-10
(hacoHHBIX npodueit [loaroroska k aGora
BBICOKOM TOYHOCTH KOHTPOJIBHON p
pabore.
INoaroroska k
4.5 TexHonorus A ’
MIPAKTHYECKOMY
TIPOU3BOJICTBA AynuTtopHas
o 3aHATUIO.
KanuOpoOBaHHOM cTalu co 2 2 KOHTPOJIbHAs IK-10
. IToaroroBka k
CIeMaIN3UPOBAHHOMN . paboTta
o KOHTPOJIbHOU
OTAENKOH OBEPXHOCTH
paborte.
Uroro no pazmeny 10 10
Hroro 3a cemectp 34 34 9K3aMeH
Wroro no aucuumnune 34 34 3K3aMeH [1K-10




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Jns  peanm3anMyd  MPEIyCMOTPEHHBIX BHIOB  y4eOHOH pabOTI B KadyecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MNPENOAaBaHUU AUCHUIUIUHBI «TEeXHOJIOTHsl NMPOU3BOACTBA
KaTHOpPOBAaHHOM CTalM» WCHOJB3YIOTCA TPAAWIHMOHHAS M MOIYJIBHO - KOMIIETEHTHOCTHAS
texHosoruu. [lepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHUNH U (OPMHPOBAHHE OCHOBHBIX
npeACTaBICHUN 1Mo Kypcy «TeXHONIOTHs MpOU3BOJACTBA KATMOPOBAHHON CTallM» MPOUCXOAMT C
UCIIO0JIb30BaHUEM MYJIbTUMEAUHHOTO 000PYAOBAHMSL.

Jlexu IPOBOSATCS KaK B TPAJUIIMOHHON (hopme, Tak U B (hopMe JIeKIHA-KOHCYIbTaIHH,
I7le TEOPETUUECKUI MaTepuai 3apaHee BbIIAETCs CTYACHTaM JUIs CaMOCTOSATEILHOTO W3y4EHUs,
JUIS  TIOATOTOBKM BOIIPOCOB JIGKTOPY, TakUM O0pa3oM, JIEKIHS NPOXOAUT IO THUITY
BOIIPOCHI-OTBETHI-HCKYCCHSL.

CamocrosTenbHas paboTa CTyACHTOB IIOCTPOCHA TAKUM 00pa30M, UTO B IpoIiecce paboThl
CTYIEHTBI 3aKPEIUIAIOT 3HaHHsI, OJTY4YEeHHBIE B IPOLIECCE TEOPETUUECKOr0 00yUeHUs], TEM CaMbIM
dopmupyOT TpopeccHOoHaNBHBIE YMEHUS U HAaBBIKU. BBIONHEHNE KypCcOBOTO MpOeKTa TpedyeT
OT CTyJeHTa aHajlu3a NpoOJEeMHOM cuTyauuu, BBIOOpAa CPEJICTB M METOJIOB €€ pelIeHHs, T.C.
CaMOCTOsITENIbHAsT paboTa HE OTPAaHUYMBACTCS TOJIHKO YCBOCHHEM TEOPETHYECKUX 3HAHMIA, OHA
TaKkxke (HOpPMUPYET MPAKTUYECKHE YMEHHUS U HaBBIKM, a TAaKXKe YMEHHs HCCIEeI0BAaTEIbCKOU U
TBOPYECKOM AEATEIbHOCTH.

B mpouecce u3yyeHHMs IUCHMIUIMHBI OCYIIECTBISETCS TEKYIIMH W NEpUOIUYECKUN
KOHTPOJIb 32 pe3yJIbTaTaMH OCBOCHHS y4eOHOTO Kypca. TeKyliuii KOHTPOJb OCYIIECTBISETCS
HEMOCPEICTBEHHO B MPOIlecce YCBOEHUS, 3aKperyieHns, 0000IeHNs U CUCTEMAaTU3allul 3HaHUH,
YMEHUH, BIaJICHUS HABBIKAMH M TIO3BOJISIET ONEPATHBHO JUATHOCTHPOBATH M KOPPEKTHPOBATH,
COBEPILEHCTBOBAaTh 3HAHUS, YMEHUS U BIAJCHUE HaBbIKAMHM CTYICHTOB, OOECIeYHBaeT
CTHUMYJIUPOBAaHHE W MOTHBAIMIO MX ACATEIBHOCTH HA KaXJIOM 3aHATHH. TEeKyIIMi KOHTPOJIb
ocy1iecTBisieTcs B hopMe yCTHOTO orpoca (codeceoBaHus).

[TpomesxyTouHast aTTecTanus, HENbI0 KOTOPOH SBIsSETCS 0000IIEHHEe U CHCTEMATH3aIUS
3HaHU#, mpoBepka HPPEKTUBHOCTH YCBOECHUS CTYIEHTAaMHU OIPEJEIEHHOr0, JIOIMYECKH
3aBEpIIEHHOTO COJEpXKaHUSA Y4eOHOrOo MaTephalia OCYIIECTBIISIETCS B (OpMe 3aIIUTHI
KOHTPOJIbHBIX paboT.

WTOroBBIi KOHTPOITH IO JUCITUIUINHE OCYIIECTRISICTCS B (DOpME K3aMEeHa.

6 YueOHO-MeTONMYECKOE 00ecTedeHHe CaMOCTOSITeIbHOM padoThI 00y4arOIIuXCs
[IpencraBineHo B MPUIIOKEHHH 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAlMHU
[IpencraBieHs! B IPUIIOKEHUN 2.

8 YueOHo-MeTOAUYecKOe M MHGOPMAIIMOHHOE O0ecneYeHHne JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas IUTEpPaTypa:

1. I'onoBuznun, C. M. OcHOBHbIE TIOJ0XKEHUSI TEOPUH BOJIOUYEHHUS MPOBOJIOKH : yueOHOE
nocobue / C. M. 'onoBusuauH ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH. onT. AUCK
(CD-ROM). - 3arm. c TUTYJI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&show=dcatalogues/1/1130
099/2403.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoobbekT. - TekcT
AJIEKTPOHHBIN. - CBeneHus AocTynHbI Takke Ha CD-ROM.

2. TonoBusznuH, C. M. OCHOBHBIE MOJIO)KEHHSI TEOPUU U TEXHOJOTMH BOJIOYEHUS
IPOBOJIOKH : ydeOHoe mocobue [mis By3oB] / C. M. I'omoBu3HMH ; MarHUTOTOpCKHUN TOC.
TexHuueckuid yH-T uMm. I'. . HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1681-4. - 3arn. c¢ Tturyn. oskpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?7name=4029.pdf&show=dcatalogues/1/1532
657/4029.pdf&view=true (mara oOpamenus: 14.05.2020). - Maxkpooosekr. - Tekct
3JIEKTPOHHBIN. - CBeleHHsI 10CTynHbI Takke Ha CD-ROM.



0) JlonmoiHUTE/IbHAS JINTEPATypa:

1. Xaputonos, B. A. IIpou3BoACTBO PY>KUHHON MPOBOJIOKH : yueOHOe mocodue / B. A.
XapI/ITOHOB . 3. T'amamos ; MI'TY. - MarauToropck, 2013. - 151 c. : un., nuarp., cxemsl, TaodJ.

URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=605.pdf&show=dcatalogues/1/11041
74/605.pdf&view=true (nata oopamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JEKTPOHHBIH. -
ISBN 978-5-9967-0342-5. - ImeeTcst neyaTHbINA aHAJIOT.

2. Tynynos, C. A. Teopuss 06paboTkn MeTa/uioB naBieHueM : Kypc jekmmii / C. A.
Tynynos, H. I'. lemmyposa, O. H. Tynynos ; MI'TY, kap. OM/. - MarauToropck, 2010. - 175
c. ui., rpad., CXEMBI, Tadm. - 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 : 2JIEKTPOHHBIH. -
Hmeercs neyaTHbIN aHAJIOT.

3. Iemmyposa, H. I'. Knaccudukarusi kak METOJ] MOUCKAa TEXHUYECKOTO PEIICHHUS.
Pacuer nmaBneHust Meraqsia Ha MHCTpYMeHT B mpoueccax OMJIL : yueGHoe mocobme / H. T.
[lemmrypoBa, C. A. JleBanmonckuii, M. M. JlordppaxmanoBa ; MITY, [kad. OM[]. -
Marautoropck, 2011. - 61 ¢ : wm;m, cxemb, Tabm., Homorp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=487.pdf&show=dcatalogues/1/10878
03/487.pdf&view=true (mata obpamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3MEKTPOHHBIA. -
NMmeetcs neyaTHbIN aHAJIOT.

4. IlemmrypoBa, H. I'. OGpabGoTka MeTaysioB naBieHueM (oOmmii Kypc) : ydeOHOe
nocobue / H. I'. lllemurypoga, /1. O. [TycToBoiitoB ; MI'TVY. -MaFHI/ITOFOpCK 2013.-142c. : un.,
CXEMBI, TabII. URL
https://magtu.informsystema.ru/uploader/fileUpload?7name=618. pdf&show—dcatalogues/ 1/11078
23/618.pdf&view=true (mata obpamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3MEKTPOHHBIIA. -
ISBN 978-5-9967-0381-4. - ImeeTcst ne4aTHbIA aHAJIOT.

5. XaputoHosB, B. A. IIpou3BoACTBO BOJIOYEHHEM IPOBOJIOKH M3 HU3KOYIJIEPOAUCTHIX
MapoK CTalld : MPOEKTUPOBAHWE, TEXHOJIOTHS, 00OpyaoBaHHWE : ydeOHoe mocodme / B. A.
Xaputonos, M. B. 3aiiniea ; MI'TVY, [kad. MMT]. - Marauroropck, 2011. - 167 c. : ui., Tabm.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=456.pdf&show=dcatalogues/1/10797
81/456.pdf&view=true (nata obpamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIN. -
Hmeercs neyaTHbIN aHAJIOT.

6. XaputoHos, B. A. IIpon3BoACTBO METU3HBIX U3EIIHI, UCTOPHUS Pa3BUTHUA : yqeGHoe
nocobue / B. A. Xapurtonos, U. I'. lllyoun ; MI'TY, xap. MUMT. - Maruutoropck, 2010. - 91 c.
Wil URL
https://magtu.informsystema. ru/uploader/ﬁleUpload?name—330 pdf&show=dcatalogues/1/10718
09/330.pdf&view=true (mata oopamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JEKTPOHHBIH. -
Hmeercs neyaTHbIN aHAJIOT.

B) MeTroanyeckue yKazaHus:

1. XapuronoB B.A., MBannoB A.b. TexHonorus mpousBOACTBAa MPOBOJOKU METOAOM
TEPMOIUIACTHYECKOI0 pacTsikeHus: Meroguyeckoe ykazanue Maruautoropck, ['OY BIIO
«MI'TY»,—2009. — 38 c.

2. Xapuronos B.A., Usanmos A.b., 'onosuzaun C.M., Mycradpuna B.I'., UccnenoBanue

IPOIIECCOB IUIACTHYECKOW aedopManuu Npu pacTsokeHuu: Meton. yk., Marnutoropek, ['OY
BIIO «MI'TY»,—2009. —44 c.

r) [Iporpammuoe odecieuenne u MHTEpHET-pecypcehI:



IIporpamMmmHoe oGecnieueHne

Haumenosaunwue I10 Ne norosopa Cpok neficTens
JIUIICH3UH

cBOOOTHO

FAR Manager pacnpocTpaHseMoe O6eccpoyHO
o

7Zip CBOOOHO OCCCPOUHO

. K-171-09 oT

MS Windows 7(benopenk) 13.10.2009 O6eccpouHo
K-171-09 oT

MS Office 2007(benoperk) 18.10.2009 OeccpouHo

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlIKa

Hanmonanenass  nH(OpManMOHHO-aHATUTHYECKAS
Poccuiickuit naaekc HaygHoro mutupoBanwms (PYHIL)

CHUCTCMaA

URL:
https://elibrary.ru/proje

ITouckosas cucrema Akanemust Google (Google Scholar)

URL:
https://scholar.google.r
u/

Nudopmanmonnas cucrtema - EmmHoe okHo goctyma k|URL:
nHGOPMAIIMOHHBIM Pecypcam http://window.edu.ru/
®denepanpHOE TOCyJapCTBEHHOE OrOHKETHOE yupexaenue|URL:

«(De,ﬂepaﬂbelﬁ HWHCTUTYT HpOMbIIHHGHHOﬁ COOCTBEHHOCTH)

http://www]1.fips.ru/

Poccuiickas ['ocynapcTBennas oubnuoreka. Katamoru

https://www.rsl.ru/ru/4r
eaders/catalogues/

Onexrponusie pecypcebl oubnmuoreku MI'TY um. I'.1. Hocosa

http://magtu.ru:8085/m
arcweb2/Default.asp

YHuBepcurerckas napopmarnronnas cucrema POCCUS

https://uisrussia.msu.ru

MexayHapoaHas HayKOMETpUYeCcKast pedeparuBHas
MOJTHOTEKCTOBAs 0a3a JaHHBIX HAyyHBIX M3aaHuil « Web of science»

)51

http://webofscience.co
m

MexnyHapoaHas peepaTuBHas U MOJIHOTEKCTOBasI ClipaBoyHas 0aza
JAHHBIX HAYYHBIX U3JIaHUN «Scopusy

http://scopus.com

MexnyHapoaHas 6a3a MOJIHOTEKCTOBBIX )KypHaoB Springer Journals

http://link.springer.com
/

9 MaTepuajbHO-TEXHHUYECKOEe o0ecnedyeHne JMCIUIINHBI (MOILYJIs)

MaTepHaHBHO-TCXHHqCCKoe obecrecucHHe JUCHUIIIINHBI BKJIIFOYACT:




VY4eOHble ay ITMTOPUH AJIs MPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA

VY4eOHble ayAUTOPUM [UIS MPOBEACHUS TNPAKTUUYECKUX 3aHATUH, TPYHIOBBIX MU
UHAMBUYAIIbHBIX KOHCYJbTALUN, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM aTTecTaluu
OcHnamenue: MynbTUMeUIHbIE CPEACTBA XPaHEHUs, Iepelaul U MpeACTaBIeHUs HHOopMauu

Harnsimaeie matepwanbl: CpaBOYHBIE TAOJHIIBI, NMEYATHBIH pa3gaTOYHBIA MaTepHal
(3amaHud A7t KOHTPOJIBHBIX PabO0T); y4eOHUKH U yueOHbIe TOCOOUS;

Buneomarepuanbl, JEMOHCTPUPYIOIIME TEXHOJIOTMUYECKMH  IPOLECC  BOJOYECHUS
HPOBOJIOKH.

MakeTsl, IUTaKaThL.

Jlaboparopus MexaHn4decKux ucnbiTanuii ay. 307:

. Konnekmust Mukponmngos.

. Konnexuus MmakpozieekToB 1 U310MOB.

. MasATHUKOBBIN KOTIEP.

. [Tpubop MI - 1 u cMeHHBIE TYOKH.

. Ckpytka K-2

. K-Pa3peiBHast Mammna PM-5.

. Mammna 171 McnibITaH!s IPOBOJIOKU HA YCTalOCTh.
. [IpuOop 11 McnbITaHUS TPOBOJIOKH HA U3HOC.

9. Kospuutumerp UKOC-1.

10. ITpubop IIMT-3.

11. MepuTenbHbIi HHCTPYMEHT.

12. ITpubops! 111 U3MEpeHUs TBEPAOCTH 10 MeToaaM bpunesns u Poksernna.

13. [leun Tepmuueckue.

Jlaboparopus ¢puznyeckux cBoiicts ayn.110.

Ocnamenue: Meramnorpapuueckuit kommiaeke MET 1M, paspbiBHas MaiiuHa,
yIIBTPa3BYKOBbIE AE€(PEKTOCKONBI M MarHUTOMETpbI, YCTaHOBKAa ISl TEPMHUYECKOIO aHAIIN3a;
YCTaHOBKA JJI1 M3MEPEHUs  DJIEKTPOCONpOTHBIEHHA, MocT MO/I-6; Ko3puUTHUMETP
BuOpanmonHslid; ycraHoBka TOJIC; maraumtHble nedexrockomsl, Tunma EC-3 u TIMJ] 70;
yIbTpa3BykoBoi aedexrockon VYJI2-12; wmarHuTHas OayuMcTHUeckas ycTaHoBka bBY-3;
YCTaHOBKa JJIs1 M3MEpEHUs AuHamuueckoro moayns FOHra m BHyTpeHHero TpeHus; Habop
00pa31oB A1 TEPMUUYECKOTO aHATIN3a, U3MEPEHHS COJIEPXKaHHS yTepoia, KOOPLUUTHBHOMN CHJIBI,
3JIEKTPOCONPOTUBIIEHUS, AE(PEKTOCKONNH.

Jlaboparopus OM/J] ayn.104. OcHamienue: mpokaTHbIM cTaH ayo 150; BOJOYMIBHBIN
cran 1/350; BomoumneHbIM cTaH 1 /250; rugpaBmuueckuit mpecc q = 5 1; YMPM - 5 13
nuHamoMeTp - 200 Kr; oCTpWIBHBIN ammapar; CBapoOUYHbIH anmnapar; YCTAaHOBKA JJIs UCHBITaHUS
HPY>KHH; BCIIOMOTaTeJIbHOE 000PYJ0BaHUE.

[Tomemenuss s camMOCTOATENbHOW — paboThl  oOyuarouuxcsi:  IlepconanbHble
KoMIibioTephl ¢ makeToM MS Office, Beixogom B MIHTEpHET M C JOCTYNOM B D3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

[Tomemenne st XpaHeHHsT W NPOPUIAKTUYECKOTO OOCTY.)KUBaHHS y4eOHOTO
000py10BaHUSI.

Mecta st XpaHeHUsT y4eOHO-HATJISIAHBIX TOCOOMH W y4eOHO-METOIUYECKOU
JOKYMEHTAlL1H.

03O\ LN kAW~

IIpuiaoxenne 1
YueOHo-MeTOAMYECKOE O0ecTieYeHre CAMOCTOSITEIbHOM Pa0d0ThI CTYIEHTOB

AynuTopHas caMoOCTOATeNbHas padoTa CTYACHTOB Ha NPAKTUYECKUX 3aHATHUAX
OCYHIECTBIIACTCSA IIOJ KOHTPOJIEM IIPENOAaBaTeNld B BUAC PEIICHUS 3a4a4 WM BBIIOJIHEHUS
YIOPaKHEHUM, KOTOpBIE ONpeleiseT Ipenojasarellb Uil CTyAeHTa. BHeayaurTopHas
CaMOCTOsTENIbHAs paboTa CTYIEHTOB OCYILECTBIIETCS B BHJI€ YTEHUs ¢ IPOPabOTKOI MaTepuana
Y BBINIOJIHEHHUS IOMAIIHUX 3a1aHUM C KOHCYJIbTalUsAMU IIPENogaBaTes.



Ilepeuenv mem KOHMPOILHBIX PAOOM 01 RPOMENHCYHOUHOU AMMECHMAYUU RO OUCUUNTIUHE

N —
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10.
11.
12.

13.

«TexHoJ0orus MMpou3BOJACTBA KaﬂﬂﬁpOBaHHOﬁ crajan»

1) Ompenenuts TpeOOBaHHMS K TOTOBOW NPOAYKIMHM IO 3aJaHHBIM
napamerpam (pasMepsl, GopMa, COCTOSIHUE TOBEPXHOCTH).

2) BeiOpaTh U 000CHOBaTh 3aroTOBKY ISl M3TOTOBIICHUS KaTUOpOBaHHOU
cranu (pa3mep, popma, Mapka cTaiaH, COCTOSHUE ITOCTABKH).

3) BroiOpats u 000CHOBaTh NMPUHLUUIHAIBHYIO CTPYKTYpPY NPOEKTHPYEMOIO
TEXHUYECKOTO Mpoliecca.

4) OrmpenenuTs 1 000CHOBATH CTPYKTYPY TEXHOJIOTHUECKOT0 Mpolecca (BUI,
Ha3HAYEHHUE U TIOCIIEI0BATEIFHOCTh OCHOBHBIX U BCTIOMOTATEIbHBIX OTIEPAIINi).

5) PaccuuTaTh peXUMBI MOATOTOBKU CTPYKTYpPhI U TIOBEPXHOCTH MeTajlia K
nedopMarim.

6) BriOpats u 060cHOBaTH ciocod OM/I.

7) PaccunTaTh peXUMBI BOJOYCHHUS WM PEXHUMBI 1edopMarn (KaaTrnOpoBKH
BAJIKOB) MPHU NPUMEHEHUHU POJIMKOBOTO BOJIOUEHUS, XOJIOAHOW COPTOBON NMPOKATKU U
T.IL

8) Paccuutath reoMEeTpUYECcKre napameTphbl TEXHOJIOTUYECKOTO
WHCTPYMEHTA, BEIOPATh €r0 KOHCTPYKIIMIO U MaT€PHAJIbI JJIsl H3TOTOBJICHUSI.

9) BroiOpaTh BHJ TEXHOJOIMYECKOW CMa3KuW M CIOCOO MOAayM e€e B ouar
nedopMarum.

10) BoiOpaTb  THII, KOHCTPYKIMIO M THapamMeTpbl TEXHOJOTHYECKOro
000pyI0BaHUS IS peali3anuy IPUHATOTO criocoba OM/I.

11) BoInoaHUTE IpOBEpOUYHBIE PEXKUMBI e OpMaLInH.

12) IIpoBecT KOPPEKTHUPOBKH (IO HEOOXOJAUMOCTH).

13) BoibpaTh 1 000CHOBaTh HEOOXOUMBIE OTJEIIOUHBIE ONEPALIMU U PEKUMBI
UX pean3alyy.

14) Onncath CIPOEKTUPOBAHHBIN TEXHOJIOTHIECKUIN TTPOIIECC.

15) OhbopMuTh MOSCHUTENBHYIO 3aIIUCKY B COOTBETCTBUHU C JCHCTBYIOLIUMH
TpeboBanusimMu k BKP.

BOHpOCBI IJId TIOATOTOBKU K YCTHBIM OIIpOCaM

Knaccudukanus 1 Ha3HaueHHE KaIMOPOBAHHOM CTalIN

[TpuHnMnuanbHas cxema MPOU3BOACTBEHHOIO MPOLECCa U3rOTOBIEHUS KaJIMOpPOBAHHOM
cTayu

3aroroBka. TpeboBanus. TexHONIOTHS U3TOTOBICHHS

TexHonornueckas kiaccudukamnus cnocobos OM/I, pacuer pexuMoB redopmaruu
PexxuMbl BONOYEHUS KaJIMOPOBAaHHOM CTalM Kpyrjaoro M (acOHHOIO CEYeHHs B
MOHOJIMTHBIX BOJIOKAX

Pexxumebl nedopmannn kKamnOpoBaHHOM cTain (haCOHHOTO CEUYCHHSI B POJIMKOBBIX BOJIOKAX
Y TIPOKATHBIX KJIETSIX

TexHOoIOrMuecKknii MHCTPYMEHT: Ha3Hau€HHe, KOHCTPYKLHMsA, MaTepuai, GpopMa KaHaia
paboueii MOBEpXHOCTH

TexHonornueckue cmasku. Haznauenue, BUibl, XapaKTepUCTUKH, CIIOCOOBI IOJJa4 B o4yar
nedopMaruu

[ToaroroBka NOBEpXHOCTHU M CTPYKTYpPBI MeTasIa K AehopMarvuu

[IpsiMonMHEHHOCTD 1 TpaBKa KaTMOPOBaHHBIX IPYTKOB

O06Touka, nTMdoBKa U MOJTUPOBKA KATMOPOBAHHON CTaTH

TexHonmorus mNPOU3BOACTBA IPYTKOBOM COPTOBOM  XOJIOAHOTSAHYTOM CTalud U3
YTIEPOAMCTBIX MAapPOK CTaIH

TexHonoruss MNpoOU3BOACTBA OYHTOBOM COPTOBOM  XOJIOAHOTSAHYTOH CTaimu W3



YIJIEPOIUCTHIX MapOK CTaN
14. TexHomorusi MPOM3BOACTBA COPTOBOM XOJOJHOTSHYTOM CTaM U3 BBHICOKOJIETHPOBAHHBIX
CTaJiel U CIIAaBOB

15. TexHomorust IpOU3BOACTBA CTATBHBIX (PACOHHBIX MPOQUIICH BHICOKOW TOUHOCTU

16. TexHOMOTHST IPOU3BOCTBA KAIMOPOBAHHON CTaIM CO CHCIHMAIM3UPOBAHHON OTIIEITKOM
MOBEPXHOCTHU

[Tpumepsl pacuera TEXHOJIOTUYECKUX NTapaMETPOB BOJIOUEHUS IPOBOJIOKU
(mpuBeneHb! pacyeTHbIe GOPMYJIbI U3 pabOTHI 1 JOMOIHUTENBHOTO CIIUCKA JIUTEPATYPhI)

ITpoBonoka mpotrsHyTa ¢ 8 10 7 MM. Yemy paBHO oOxkatue? CornacHo ¢opmyiam
onpenenenuto ooxarus r=0,234=23,4%.

Karanka mpotsiHyTa (C mpoMeXyTouHOUM TepmooOpaboTkoi) ¢ 5,5 mo 0,42 mMm. Uemy
paBHoO ob1iee (cymmapsoe) ooxarue? Otset: r = 0,994 = 99,4%

Karanka quamerpom 5,5 MM NpoTsiHyTa ¢ 00’kaTHEM B IIepBOM Ipoxoae 27%. Uemy paBeH
JTUaMeTp nepBoit BOJIOKHU? s dbopmyIIbI TUTSt obOxarus cienyer

d=d,N1-r =55y1-0,27 =4,7 mm.

Heo06x011M0 H3roToBHTH IPOBOJIOKY AraMeTpoM 2,0 MM. UTO ObI HOTyYUTh TOCTATOYHBIH
npejien NPOYHOCTH, 00KaTHE JOHKHO ObITh paBHO 55%. PaccunTaTth HCXOIHBINA JUAMETP.

d
W3 dopmynsl amst o0xatus cnenyer d, = # = 2,98 Mmm.
—-r
[IpoBosioKka MPOTSIHYTa 32 HECKOJIBKO MPOXOJ0B ¢ 8 10 4 MMm. Tpebyercs ompenenuThb
oOxarue r 1 yanuHenue E.

0,75
1-0,75
PaccmoTpuMm mpoxoa BOJOYEHHS, BKIIOYAIOMIMN oIHOKpaTHOoe oOxkatue 20,7% mpu

BOJIOYEHHHU Yepe3 BOJIOKY ¢ noiyyriaom 8° miu 0,14 pan (Benuuuna A B ypaBHeHuu 4.13
J0JDKHA OBITH B paguanax). 3 ypaBaenus 3.7 BennunHa A = 2.42.

2
r=1—(§j _0.75=75%, E= ~32300%

bynem cumtath, uTto cpemHmii ko3 dunueHt TpeHus paseH 0,1, Kak TUTUYHBIN TpUMEp
BOJIOUEHUS C KUJIKOM CMA3KOM.

B pesynbrare noicTaHOBKM 3THX BEJIUYMH B ypaBHeHUE 4.13 nonyuyum 3Hauenue 2=0,53,
YTO HAMHOI'0 HWke mnpenena BoiodeHus 1.0. Tak kak Takoil mMpoxoj ABISETCS BIOJIHE
OOBIYHBIM B MPAKTUKE BOJIOYEHUS, SICHO, YTO BO MHOTHX CITy4YasX BOJOUYEHHUE MPOBOTUTCS
IPU YPOBHSX HANPSDKCHUS HAMHOTO HIDKE TOTO, KOTOPBIA OOBIYHO CBSI3BIBAIOT C
HEKOHTPOJIUPYEMBIM pacTsDKEHHEM, 00pa30BaHUEM IICHKH WM paspylicHueM. Takum
o0pa3oM, TakWe pa3pylIeHUsS BO3HUKAIOT MPHU 3HAYUTEIBHOM OTKJIOHEHUHU YCIIOBUU
BOJIOYEHUS OT NPUHSTHIX HA MPAKTUKE.

PaCCMOTpI/IM MpuUMCp JIs1 BOJIOUCHUA CO CICAYIOIINMHU IapaMETpaMu:

Cpennee conportuBieHue aedopmanun — 550MIla, nuamerp Ha BBIXOJE U3 BOJOKU —
4,57mm, obxkatue — 0,324, omyyron Boioku - 6°, koaddurert tpeaus — 0,05, ckopocTh
BojoueHus - 5-10%cm/c. J{ns NpuBeNEHHON BhINIE CTAIM TapaMeTp A M Gd PaBHBI
coorBercTBeHHO, 1,08 m 330MIla. Takum oOpa3om, wucCIONB3ys ypaBHeHHE 5.1 H
NpUHUMasl Ha4aJbHYIO TeMIlepatypy paBHOM 20°, MoJy4uM pPaBHOBECHYIO TEMIIEPATypy
npoBosioku 112°, To ecTh, TEMIepaTypa CTalbHON MPOBOJIOKM YBEIUYMUBAaeTCA Ha 92° 3a
OJIMH IPOXOJ OT TeMIIepaTypbl Ha BXOJE B BOJIOKY M CTAHOBUTCS BBILIE TEMIIEPATYPHI
KUIeHus BoAbl. [1pyu HU3KOM TEMIONPOBOJHOCTH CMa3KH (CyX0€ MBLJIO U JIP.) B YCIOBUAX
MHOTOKpPaTHOTO BOJIOYEHHUS TeMIlepaTypa CTaJbHOM MPOBOJOKM MOMET JIOCTUYb
HKCTPEMAJILHO BBICOKHX BEJIMYUH, YTO OYyJEeT 3aTpyJIHATh CMa3Ky M MOXET MPUBECTU K
HE)KeJIaTeIbHbIM U3MEHEHUSM.

10. I[J'IH HpI/IBCI[éHHOFO BBIIIC ITPUMEPA, pACCTOSIHNUEC, HA KOTOPOM YCTAHABJIMBACTCA TCIIJIOBOC



11.

paBHOBecHe, cocTaBisieT 34cM, uTo B 74 pasa Oosibllie IUaMeTpa MPOBOJIOKH, HO 3TO
MEHBIIIE, YEM PACCTOSIHUE MEKIY BOJIOKAMHU.

PaccmoTpuM mpoxos BOJOYEHHUs CTAJIbHOW MPOBOJIOKU CO 3HAYCHUSAMHU U3 MPEIbIIyIIETo
npumepa. W3 ypaBHenuss 4.8 mnomydaem, uyto BenununHa @ pasBHa 1,05. CormacHo
ypaBHEHHs 5.5 MpUpOCT TeMmreparypbl OT paboTel aedopmauuu cocraBiser 63°C, u3
ypaBHeHUs 5.7 MakcumanbHas Temrepatypa paBHa 491°C+TO0, wmm 511°C, ecnm
HavanpHas Temreparypa paBHa 20°C. CornmacHo npuBeIEHHOMY BbIlIE pacd€ry, Teq
paBHo 112°C nHa paccrosHun Leq 34cM OT BOJIOKM O JBHUKEHHIO MPOBOJIOKU. DTO
o3Hauaet, uto (Tf-T0) gomkno ObITH Ok0nO (112-63-20) unm 29°C B COOTBETCTBUU C
ypaBHEHHUEM 5.6.

33213‘11/1 I10 PACUCTy TEXHOJOTHUYCCKUX PCIKUMOB BOJIOYCHUS IIPOBOJIOKHU

10.

11

13.

Beruucnure npouent ooxartus, 1 (%)

Bomnouenne Oo6xatue %

a)5,50 mm — 1,80 Mmm 89,3

6) 2,00 Mm — 0,70 MM 87,8

B) 12,0 MM — 9,00 MM 438
BprancnuTe KOHEUHBIN THAMETP

Bonouenne Koneunsrit
TUaMeTp, MM
a) 5,50 mm npoTsinyTO ¢ 19% oGxaTuem 4,95
6) 8,00 MM mpoTsiHYTO € 75% 00XKaTHeM 4,00
B) 0,85 MM npoTsiHyTO ¢ 92% 0bO)aTtuem 0,24
BpruvcnuTe HavanbHbIA JUAMETP

Bomnouenune

HauaneHelil tuamerp, MM

a) obxkarue 29%, xoneunslit fuametp 1,00 MM 1,19

0) ooxkatue 98%, koneunsiid guamerp 0,20 Mm 1,41

B) oOxkarue 68%, koHeuHbIit nuametp 1,50 MM 2,65
[IpoBosoka mpoTsHyTa 4epe3 Boyioky ¢ cuioit S00H, Ha ckopoctu 1000m/muH. Kakas mpu
3TOM PacXoAyeTcsl MOLTHOCTh B BaTTax?

Paccmotpute pedopmaruio ¢ obxkatuem 20%. Paccuuraiite BeNTWYMHY WCTHHHON
nedopMaIui M yCIOBHON(MHKEHEPHOH ) e opMaItuu.

[IpoBosnoka mporgHyTa OT AMaMerpa 6MM A0 AMaMeTpa 5,5MM, HOJIYyroia BOJOKH 6
rpaaycoB, ckopocTh 200M/MuH. KakoBa BennurnHa CKOpocTH aedopmanun?

[punsato obxatue 20% c nomyyriaoMm BojokHu 6 rpanycos. HeobxonuMo ucnonab3oBaTh
obOxarue 15% 06e3 m3meHeHus 3HaueHust A. Kakoe 3HaueHue mnoisryyriia HE0OXOAMMO
UCIIOJIb30BaTh?

KaxkoBa BenmmunHa A 11t BOJIOUMIIBHOTO Mpoxoja ¢ ooxkatuem 20% u yrmamu 20%, 16%,
12% u 8%.

KakoBa BenmumHa HampspDkeHUs BosioueHus, od, mns 4 cioydaeB B 3amade 4.13.1,
npennonaras kodddunment tpenus 0,1 u cpemnee nHampspkenue 350MIla. KakoBbr
BEJIMYMHBI CHJIBI BOJIOUeHUs 17151 0,5 MM TTPOBOJIOKHK?

KakoBo cpengnee naBieHue Ha BOJIOKY Jis 4 ciydaeB B 3amade 4.13.1, npenmnonaras, 4ro
cpeanee HanpsbkeHue pasHo 350MITa.

. Uemy paBeH ¢akxTop u30bITOUHOM paboThl i 4 cirydaeB 3agauu 4.13.1?
12.

Uemy paBHa BEITMYMHA OCEBOT0 HanpsbkeHus Uit 4 cimydaes 3anauu 4.13.1, npennonaras
cpenHee HanpsbkeHue paBHbIM 350MITa?

YemMy paBHa BeIMUMHA HAIPSKEHUS BOJIOYEHUS, 6d, AJ1s POXOAa BOJIOYEHUS C 00KaTUEM



20% c BoucanHbIM yriioM 12° w xoaddummentrom Tpenus 0,04, 0,1, 0.15,0,25?
[Ipeanonaraem, uto cpennee Hanpspkernue 350 MIla. Bo3MoOKHBI I Bce 3TH YCIOBUS
BOJIOYEHUS M10CJIE CPABHEHHUS HAPSKEHMS BOJIOYEHUS CO CPEIHUM HAIIPSKEHUEM B 30HE
nedopmanuun?

14. Kakoe mMakcuManbHOE 00KaTHe MOXKET OBbITh NMPUHATO 3a OAMH HPOXOJ C BIHCAHHBIM
yraom 12° u koapdumuentom tperus 0,17?

15. B npoxozae ot 1,00 go 0,9mm ¢ BincanubiM yriaoMm 12° cuna Bonouenus 200H co cpeanum
HanpspkeHueM 700MITa. Ouennte Ko3pGUIMEHT TPEHHUS.

16. B npoxoxe mpoBonoka ymeHnsiaercs B auamerpe oT 1,0 MM mo 0,9 mm. Ckopocts
BostoucHus 200 M/MuH U muameTp Oyioka (Hmke Botokn) 15cm. KakoBa ckopocTs O10Kka B
00/MuH?

17. Ucnons3yst puc. 6.1 yKaxuTe anmpokcuManuioo Uil KoddduuumeHta TpeHUs
COOTBETCTBYIOIIYIO TPEHUIO MPUIIMIIAHNS, TPAHUYHOMY TPEHUIO U THJIPOJUHAMUYECKOMY
pexxuMy cMma3ku. Kak u3MeHsAI0TCs yCI0BUS TPEHUS [0 ypaBHEHHIO 6.57

18. Ecu npupaBHATH K03 GUIMEHT TPSHUS HYITIO, MOKHO JIH TTOJTHOCTBIO HCKITFOUUTH HarpeB
IpU BOJIOYEHUU?

19. OObluHas MpaKTHKa WCIOJIb30BATh pA3JIMYHbIE CMa3KW IMPU HATSDKEHUM U IpU
ycTaHoBUBIIEMcs pexkume. Mcmons3ys kpusyro LlTpudeka, 00bsicHUTE, HA YeM OCHOBaHA
TaKas MpaKkTHUKa

BOl'[pOCI)I AJIS MOATOTOBKH K 3K3aMEHY

1. CopramenT u knaccudpuxanus. TpeboBanus u o0nacts npuMeHeHust. CoctosiHue U
NEPCIEKTUBBI Pa3BUTHS MPOU3BOACTBA KATMOPOBAHHOW CTAJIH.

2. 3aroToBkKa JUIsl IPOU3BOICTBA KAJIMOPOBAHHOM cTaN.

3. TexHomoruyeckne OCOOCHHOCTH CHOCO0a BOJOYCHHS B MOHOJIUTHOH BOJIOKE
KpPYyTJIOTO U ()aCOHHOTO CEYCHHM C MaJIBIM 00XKATHEM.

4. OneHka HEpaBHOMEPHOCTH JAe(opManuy KaJIMOPOBAHHOM CTalM KpPYyIJioro M
(hacOHHOTO CeueHMsI B MOHOJINTHOM BOJIOKE.

5. ®opMupoBaHHs KayecTBa MOBEPXHOCTH KAIMOPOBAHHOM CTalN.

6. IlpoexkTnpoBaHHWE PEKHUMOB BOJOYEHHUS KaTUOPOBAHHOW CTalM KpYIJIOTO |
¢daconHoro npoduis.

7. TexHOJIOrnYeCKUi MHCTPYMEHT.

8. Iloxaroroska MeTasa K BOJOUYEHHUIO.

9. Tepmuueckas o6paboTKa Mpy MPOU3BOACTBE KATMOPOBAHHOW CTaJIH.

10. TexHonOrMYECKNE CMA3KU AJIsl BOJIOYCHUS KaTHOPOBAaHHOM CTaH.

11. TemnepatypHO-CKOPOCTHBIC YCIIOBHSI MIPU BOJIOUYCHUN KAITMOPOBAHHOM CTAJIH.

12. IIpAMOMMHEHHOCTD U MpaBKa KATUOPOBAHHBIX MPYTKOB.

13. O6touka, num@oBKa ¥ MOJUPOBKA KATHOPOBAHHBIX MPYTKOB.

14. TexHonorust NMpOU3BOJACTBA IPYTKOBOM COPTOBOM XOJOIHOTSIHYTOM CTalmu W3
YTIEPOAMCTBIX MAPOK CTaJIH.

15. TexHonorus NPOU3BOACTBA OYHTOBOM COPTOBOM XOJIOMHOTSHYTOH CTalu W3
YTIEPOAMCTBIX MAPOK CTaJIH.

16. TexHonorus NPOM3BOJACTBA KaIHMOPOBAHHOM CTalld M3 BBICOKOYTJIEPOAMCTHIX
MapoK CTaJH.

17. TexHon0rUs MPOU3BOJICTBA CTAIBHBIX (PACOHHBIX MPOQHIIEH BHICOKOH TOYHOCTH.

18. TexHomorusi MPOU3BOACTBA KaTUOPOBAHHOW CTalM CO CICIHUAIBHON OTIEIKON
MIOBEPXHOCTH.

Ipuioxkenne 2



OueHoYHBIE CPeICTBA /15 MPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU

a) HﬂaﬂnpyeMme Pe3yJdbTaThbl Oﬁy‘{el-[l/lﬂ U OICHOYHBIC CpeaACTBA AJIsl IPOBCACHUA

NMPOMEKYTOYHOM ATTeCTAINM:

CTpyKTYypHBI
i

DIIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3yabTaThl 00ydeHUS

OneHouHbIE CpesIcTBA

[TK-10 crtocoGHOCTBIO OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOI

METAJUTYPIHH U MaTepuasoo0paboTke

OIrMYCCKUC IMMPOLICCChI B

3HaTh

mpebosanus K KaiubposauHou
cmanu.

mpebo8aHus K 3a20mosKe;
NPUHYUNUATILHYIO
MEXHON02UYECKYIO CXeMY
uU320mosieHus
NPUHYUNUATIBHYIO CXeMd
APOU3800CMEEHHO20 NPOYecca
U320MosieHUss Ka1ubpo8aHHoU
cmanu.

mpebo8aHus K 3a20mosKe;
cocmas u cooeparcanue
OCHOBHBIX U BCHOMO2AMEIbHBIX
onepayuu.

Borpocsl 1711 MOATOTOBKH K
IK3aMEHY

1. CoprameHnt u
Kiaccudukanms.
TpeOGoBanust u  00JIACTH
npuMeHeHusa. CoCcTosiHuE U

MEPCTICKTHBBI pa3BHUTHA
MIPOU3BOCTBA
KaJTMOPOBAaHHOM CTaH.

2. 3aroTtoBka TUIA
MIPOU3BOJICTBA
KaJIMOpOBaHHOM CTaJIH.
TexHomorndyeckme
0COOEHHOCTH croco064q|
BOJIOYECHUS B MOHOJHUTHOM
BOJIOKE KpPYyTJIOTO n
¢dacoHHOTO  ceueHH ¢

MaJibIM 00XKaTHEM.
4. OneHka HEpPaBHOMEPHOCTH
nedopmaruu

KaTMOpOBaHHOM CTaJIN
Kpyrjioro u  (acoHHOTO
CEYEHHUS] B MOHOJIUTHOMU
BOJIOKE.

5. @opMupoBaHUSA  KadecTBa
MOBEPXHOCTHU

KaJTMOPOBAaHHOH CTaH.

6. IIpoekTupoBaHHE PEKUMOB
BOJIOUEHHSI KAJIIMOPOBAHHOM
cTanu KpYTJI0ro 7
¢daconHoro npoduis.

7. TexHOIOrM4eCcKUut

MHCTPYMEHT.

8. IloaroroBka MeTajuia K
BOJIOYCHHUIO.

9. Tepmuueckas  00pabOTKa
npu MIPOU3BO/ICTBE]

KaJIMOpOBaHHOM CTaJIH.
TexHomorndyeckmue CMas3KH
IS BOJIOYCHUS
KaTMOpOBaHHOW CTaJIH.

10.




CTpyKTypHBI
i

3JIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouyHbIE CPENICTBA

11. TemnepaTypHO-CKOPOCTHBI
€ YCIJIOBUSl IIPU BOJIOYEHUHY|
KaTuOpOBaHHOMW CTaJIH.

12. TIpssMonuHEHHOCTD 51
npaBKa KaTuOpOBaHHbIX|
IPYTKOB.

13. O6touka, numMpoBka U
MOJIMPOBKA KaJTMOPOBaHHbIX|
MPYTKOB.

14. TexHonorus TPOU3BOICTBA
IIPYyTKOBOU COPTOBOM
XOJIOJHOTSIHYTOM CTalu W3
YIJIEPOJIUCTHIX MapoK
CTaJIH.

15. Texnonorus MpPOU3BOACTBA
OyHTOBOM COpPTOBOH]
XOJIOAHOTSIHYTOM CTajiu W3
YTIEPOAUCTHIX MapoK|
CTaJH.

16. TexHonorus MPOU3BOICTBA
KamTuOpOBaHHOW CTalu W3
BBICOKOYTJIEPOAUCTHIX
MapoK CTaJH.

17. TexHonorus MPOU3BOICTBA
CTaJbHBIX (bacoHHBIX
npoduiei BBICOKOM]
TOYHOCTH.

18. TexHonorus MPOU3BOICTBA
KaTuOpOBaHHOW CTalll CO|
CIIEMAJIbLHON OTZIEIIKON
MOBEPXHOCTH.

VYmeTh

onpeoensims cocmas u
cooeparcanue onepayuil npu
U320MOBAeHUU KATUOPOBAHHOU
CManu 3a0aHHO20 YPOGHSL
Kavecmeda;

onpeoensms cocmas u
cooeparcanue onepayuil npu
U320MOBAEeHUU KATUOPOBAHHOU
CManu 3a0aHHO20 YPOBHSL
Kawecmea ¢ MUHUMAIbHO
HeoOX00UMbIMU 3ampamamu
Ha ee NPoU3800CMaE0;
onpeoensims cocmas u
cooepoicanue onepayuii npu
U320MoGIeHUU KATUOPOBAHHOU
CMAIU 3A0AHHO20 YDOBHSL

[TepeyeHb TeM KOHTPOIBHBIX
padot

1)Omnpenenuts TpeOOBaHUS K
FOTOBOM MPOIYKIIUU 10
3aJaHHBIM MapamMeTpam
(pa3mepsl, hopma, COCTOSTHUE
[TIOBEPXHOCTN).

2)Bp10path 1 000CHOBATH
3aroTOBKY ISl U3TOTOBJICHHUS
KaJTMOpOBaHHOM cTanu (pa3mep,
(dopma, mapka cTanu,
COCTOSIHHE TTOCTaBKH ).
3)BriOpats 1 000CHOBATH
[IPUHILIUITHATBHYIO CTPYKTYPY

[IPOEKTHPYEMOTO




CTpyKTypHBI
i

3JIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouyHbIE CPENICTBA

Kawecmea ¢ MUHUMAIbHO
HeoOX00UMbBIMU 3AMPaAmamu
Ha ee NPouU3800CMaE0;

—  eblbupamo 6ud 0opabomxu,
KOHCMPYKYUIO U MAMEPUAL
uHCmpymenma

TeXHHYECKOT0 TMpoliecca.
4)Onpenenuts 1 000CHOBATH
CTPYKTYpPY T€XHOJIOTHYECKOTO
rpoiiecca (BHI, Ha3HAYCHHUE U
[OCIIeI0BaTEILHOCTD
OCHOBHBIX Y BCTIOMOTATEIIHHBIX
oTIepaIHii).

5)PaccunTaTh pexumMbl
[MOATOTOBKU CTPYKTYPBI U
[MOBEPXHOCTH METaJIIa K

e opMaruu.

6)BrIOpaTh 1 000CHOBATH
crioco6 OM/I.

7)PaccunTaTh pexuMbl
BOJIOYCHHUSI UITH PEKUMBI
neopmaniuy (KaIuOpoBKU
BaJKOB) MPHU MPUMEHEHUU
[POJTUKOBOTO BOJIOUCHUS,
XOJIOJHOM COPTOBOM IIPOKATKHU
1 T.11.

8)Paccuntarh reoMeTpruecKue
[apaMeTpbl TEXHOJIOTHIESCKOTO
MHCTPYMEHTA, BEIOPATh €T0
KOHCTPYKIIHIO U MaTEPHAIIBI
117151 U3TOTOBIICHUSI.

0)BriOpath BHT
TEXHOJOTUYECKON CMa3KH U
CIoco0 Mojayy ee B o4ar

e opMaruu.

10)  BniOpats THI,
KOHCTPYKIIUIO U TapaMeTphl
TEXHOJOTUIECKOTO
00OpyAOBaHUs AJIs peanu3aliun
rpuHsitoro cnocoba OM/I.

11)  BpIOJHHTH
[TPOBEPOYHBIC PEKUMBI

e opMaruu.

12)  IlIposectu
KOPPEKTUPOBKH (10
HEOOXOIUMOCTH ).

13)  BpiOpath u 000CHOBATH
HEO0OXOIUMBIC OT/ICJIOYHBIC
oTIepaIi U PeKUMBI UX
[pe-an3aInu.

14)  Omnwucats
CIIPOCKTUPOBAHHBIN
TEeXHOJOTHYECKHUM Mpoliecc.
15)  Odopmuts
MOSICHUTEIHHYIO 3aIHCKY B




CTpyKTypHBI
i

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHoyHbIE CpelIcTBA

JJIEMEHT

KOMITETCHIINH
COOTBETCTBUM C
ITeICTBYIOILIMMU
Tpebo-BanusiMu kK BKP.

Braners — Memoouxamu pacuema 3amayu Mo pacuery

oeghopmayuonno-memnepamyp
HbIX PENHCUMOB U32OMOBTIeHUs
KanubposanHou cmanu
MeMoOUKamu paciema
depopmayuorHo-memnepamyp
HbIX U DHEP2OCUNOBBIX
PeACUMO8 KaNTUuOPOBAHHOLL
cmanu

MEMoOUKamu paciema
depopmayuorHo-memnepamyp
HbIX U DHEP2OCUNOBbIX
PEACUMOB U320MOBIeHUS
KanubpoeanHou cmanu u
napamempos UHCmpymMeHma

TEXHOJIOTUYECKUX PEKUMOB
(pacueTHbie GOPMYIIBI
MpUBECHBI U3 paboThI 1
TOTIOJIHUTEIBHOTO CIIHUCKA
TUTEpaTypBhI)

1. Bbruucnure nporeHT
oOxatus, 1 (%)

BomoueHue

O0xatue %

a)5,50 Mmm — 1,80 MM

89,3

0) 2,00 MM — 0,70 MM

87,8

B) 12,0 MM — 9,00 MM

43,8

2. BoIYMCINTE KOHSYHBIH
mnamMeTp

BomoueHue

Koneunslit auamerp, MM

a) 5,50 MM npotsiHyTO € 19%
00KaTHEM

4,95

0) 8,00 MM mpoTsiHyTO € 75%
00xaTHEM

4,00

B) 0,85 MM mpoTsaHyTO ¢ 92%
00KaTHEM

0,24

3. BeraucianTs HadallbHBIN
TuamMeTp

Bomoduenne

Hauanbnblii 1uamerp, MM

a) ooxatue 29%, KOHEUHBIH
nuametp 1,00 mm

1,19

0) oOxxatre 98%, KOHESUHBIH
inametp 0,20 MM

1,41

B) oOxarue 68%, KOHEUHbII
nuametp 1,50 mm

2,65

4. 1IpoBosioka NpOTsSHYyTa Yepe3




CTpyKTypHBI
i

3JIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouyHbIE CPENICTBA

BoJIOKY ¢ cuioit S00H, Ha
ckopoctu 1000m/muH. Kakas
[IPU STOM PacXOdyeTcs
MOIITHOCTE B BaTTax"?

5. PaccmoTpute aedopmariuio ¢
oOxxaruem 20%. Paccumraiite
BEJTMYMHY UCTUHHOM
e-hopmaruu u
yCIIOBHOM(MHKEHEPHOI)
neopmarun.

i. [IpoBonoka mpoTsiHyTa OT
TnamMeTpa 6MM 10 AUaMeTpa
5,5MM, MTOJIYyTO1 BOJIOKU 6
rpaaycoB, ckopocTs 200M/MUH.
KakoBa Bemn4rHa CKOPOCTH
nepopmarun?

6. [Ipunsaro ooxatue 20% c
[10JTyYTJIOM BOJIOKH 6 TpagycoB.
Heo0xoaumo ucmonb30Bath
oOxarue 15% 6e3 m3MeHeHus
3HaueHus A. Kakoe 3HaueHue
MOJTyyTiIa HE00X0AUMO
MCII0JIb30BaTh?

7. KakoBa BenuunHa A i
BOJIOYHIIBHOTO MPOXO0/a C
obxatrem 20% u yrmamu 20%,
16%, 12% u 8%.

8. KakoBa BennunHa
HATPSDKEHUS BOJIOYEeHUs, 6d,
st 4 cimydaeB B 3ajade 4.13.1,
mpenmnonaras ko3GuireHt
rpenust 0,1 u cpenHee
HarnpsbkeHue 350MIa. KakoBsl
BETTMYHUHBI CUJIbI BOJOYEHUS
st 0,5 MM TpoBOJIOKH?
9.KakoBo cpenHee aBieHue Ha
BOJIOKY /715l 4 clIy4aeB B 3aaue
4.13.1, mpeanonarasi, 4To
CpelIHee HampsKeHHe PaBHO
350MI]a.

10. Uemy paBeH dakTop
M30BITOYHON pabOTHI st 4
ciydaeB 3amaun 4.13.17

11. Uemy paBHa BeJIMUMHA
OCEBOI0 HaNpsiKeHus 1 4
ciyuaeB 3anauun 4.13.1,
[perosaras cpeaHee
HanpspkeHue paBHbIM 350MITa?

12. UeMy paBHa BeIMYMHA




CTpyKTypHBI
i

3JIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouyHbIE CPENICTBA

HanpsKeHUs BOJIOYeHMs], od,
7151 TPOX0/1a BOJIOUEHUS C
00-xatueM 20% c BIUCaHHBIM
yriaoMm 12° u koaddurmenTom
rpenus 0,04, 0,1, 0.15,0,25?
[Ipeanonaraem, 4To cperHee
HarnpsokeHue 350 MIa.
B0O3MOXHBI 1M BCE 3TH YCIOBUS
BOJIOUEHMSI [TOCIIE CPABHEHUS
HAIPSKEHUS. BOJIOYEHHUS CO
CPEAHUM HalpsHDKEHUEM B 30HE
nepopmarun?

13. Kakoe makcumanbHoe
00’KaThe MOXKET OBITH IPUHSTO
3a OJTUH MPOXOJ] C BIUCAHHBIM
yraoMm 12° u koappurmenTom
rpenus 0,17

14. B npoxone ot 1,00 1o
0,9MM ¢ BMCaHHBIM yTriioM 12°
cwiia BosioueHus 200H co
CpEAHUM HalpsHDKEHUEM
700MIIa. Onenure

KO3 (ULIMEHT TpEeHUsI.

15. B npoxoxne nmpoBosioka
[YMEHBLIAETCs B IUAMETPE OT
1,0 MM 10 0,9 Mmm. CkOpoCTh
Bo-nouenus 200 M/MUH U
TuameTp 0s10Ka (HUKE BOJIOKH)
15¢cm. KakoBa ckopocTs 6510Ka B
00/MuH?

16. Ucnons3ys puc. 6.1
[YKaXUTE armpOKCUMALIHIO JUIS
Kod(duImeHTa TPEeHUs
COOTBETCTBYIOILYIO TPEHUIO
[IPUIUIIaHUS, TPAHUYHOMY
TPEHUIO U
UIPOAUHAMHYECKOMY PEXKUMY
cMa3ku. Kak u3Menstores
yCIIOBHSI TPEHUS 110 YPABHEHUIO
6.5?

17. Ecnu npupaBHATH
KOX(QQHUIMEHT TpeHHUs HyJIIO,
MO>KHO JIM IOJTHOCTBIO
MCKITIOUUTH HAarpeB MpH
BOJIOYCHUH?

18. OObIuHas MpaKTHKa
MICTI0JIb30BATh Pa3JINYHbIE
CMa3KH NP HATSHKEHUU U TIPU
yCTaHOBMBILEMCSI pEXKUME.




CTpyKTypHBI
i

QJICMCHT
KOMIICTCHIINU

[Tnanupyemble pe3yabTaTbl 00y4eHUs OrueHouHbIE CpeacTBa

Vcnonb3ys kpuByto [lTpubexa,
0OBSICHUTE, HA Y€M OCHOBaHA
TaKasi MpaKTUKa

0) Ilopsnok mpoBeaeHUA MPOMEKYTOUYHOM aTTeCTAIUU, IOKA3ATEJN U KPUTEPUH
OLICHUBAHMSA:

[TpomexxyTouHas arTecTanus Mo JUCIUTUTHHE « TeXHOI0THS IPOU3BOICTBA KAIIMOPOBAHHOM
CcTajJinyy BKJIIKOYACT TeOpeTI/I‘{CCKI/Ie BOHpOCBI, ITIO3BOJIAKOIIIUE OLICHUTH ypOBeHL yCBOeHI/ISI
00ydJaromuMucs 3HaHUH, W MMPAKTHUECKHUE 3a7aHusl, BBISBISIONINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME ayAUTOPHBIX KOHTPOJIBHBIX PadoT.

DK3aMeH 10 JaHHOW JUCIUILIMHE MPOBOJUTCA B YCTHOU (popMe IO dK3aMEHAIMOHHBIM
Oowmneram, KaKIbIA M3 KOTOPBIX BKIIOYAET 2 TEOPETHUYECKHX BOIMPOCA M OJHO IMPAKTUYECKOE
3aJaHKE.

KPUTEPUU OHEHKH ITPU CJAYE SK3AMEHA:

— Ha OLIEHKY «OTJINYHO» — CTYJIEHT JI0JKEH II0Ka3aTh BBICOKUN YPOBEHb 3HAHUI HE TOJIBKO
Ha YpOBHE BOCIPOM3BEACHMSI M OOBSICHEHHS MH(DOpPMAlMM, HO M HHTEJUIEKTyaJlbHbIE HABBIKU
pemieHust mpobieM W 3a1ay, HAXOXKICHUS YHUKAIbHBIX OTBETOB K MpoOieMam, OICHKH H
BBIHECEHUS KPUTHUUECKUX CYXKIACHUM;

— Ha OLEHKY «XOpOIIO» — CTYJEHT JOJDKEH I0Ka3aTh 3HAHUS HE TOJBKO Ha YPOBHE
BOCIIPOM3BECHUS U OOBSICHEHHS] MHPOpPMAIMK, HO U HWHTEJUIEKTyaJbHbIE HABBIKU PELICHUS
npo0JieM U 3a7a4, HaX0XK/ICHUS! YHUKAIBHBIX OTBETOB K MPo0IeMam;

— Ha OLIEHKY «YJOBJIETBOPUTEIBHO» — CTYAEHT JOJDKEH I0Ka3aTh 3HAHMS Ha YPOBHE
BOCTIPOM3BEJICHUS U 00BsICHEHUS MH()OpPMAIIMK, UHTEIUIEKTYalIbHbIe HABBIKU PEHICHUS MPOCTHIX
3azay;

— Ha OLEHKY «HEYJOBIETBOPUTEIBHO» — CTYJEHT HE MOXKET NOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOM3BEICHUS U OOBSICHEHUSI THPOPMAIIUH, HE MOXKET MOKA3aTh MHTEJUIEKTYaJIbHbIE HaBbIKU
pelIeHus IPOCThIX 3a/1au.



